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MNOSCHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mnpenmery "buomorus" (mamee - Ouosorus) Ha
ypOBHE cpeaHero ooOiero odpa3oBaHusl pa3paboTaHa Ha ocHoBe dDenepanibHOTO
3akoHa oT 29.12.2012 Ne 273-@3 «O06 obpazoBanuu B Poccuiickoii @enepaununy,
®I'OC COO, Konmenuuu mpenojaBanus ydeOHOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUM (PenepanbHOii paboueit mporpaMMbl BOCIIUTAHUA.

VYyeOubiii npeamer «buonorus» yriayOn€éHHoro ypoBHsA u3ydenus (10-11
KJIACChI) SIBISIETCSI OJTHUM M3 KOMIIOHEHTOB mpeAaMeTHo# obnactu «EctecTBenHo-
HayuHble mpeamets». CormacHo mnonoxenusM @OI'OC COO mnpodunbHbIe
y4eOHbIe MpPEeaMEThl, U3ydyaeMble Ha YIIIyOJIEHHOM YPOBHE, SBIISIFOTCS CIIOCOOOM
muddepeHmanu  00y4eHUsT Ha YpPOBHE CpEIHEro oOIero oOpa3oBaHUs U
NpU3BaHbl OOECTIEUNTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
o0muM, cpeaHUM PO eCCHOHATBLHBIM U BRICIIMM OOpa3oBaHueM. B To ke BpeMs
KOKIbI W3 OTUX Y4YEOHBIX TMPEIMETOB JOHKEH OBbITh OpPUEHTUPOBAH Ha
MPUOPUTETHOE pEIICHNE O00pa30BaTEIbHBIX, BOCIUTATENBHBIX W Pa3BHBAIOIINX
3a/lay, CBS3aHHBIX C HpodopueHTanuern oO0ydarouxcsi U CTUMYJHUPOBAHUEM
UHTepeca K KOHKPETHOM O0JIaCTM HAyYHOTO 3HAHHUS, CBSI3aHHOTO C OHOJOTHEl,
MEIUIMHOM, SKOJIOTHUEHN, TICUXO0JIOTUEN, CHIOPTOM WJIM BOSHHBIM JIEJIOM.

[Iporpamma nmo yueGHOMYy mnpeaMery "buosioruss" naér mpejacTtaBieHUE O
HeNnu W 3ajadax u3ydeHuss ydeOHoro mpenmera «buonorwms» Ha yriayOnéHHOM
YpOBHE, OIpeneiseT 00s3aTeNbHoe (MHBApUAaHTHOE) IPEIMETHOE COJIEp:KaHue, €ro
CTPYKTYpUpOBaHME TIO pa3jiesiaM M TeMaM, paclpeielieHue M0 Kiaccam,
PEKOMEHIyeT IOCIe0BaTeIbHOCTh HM3YUeHHUS Y4eOHOro Marepuaia C Y4EToM
MEXMPEAMETHBIX W BHYTPHUIIPEAMETHBIX CBS3€H, JIOTUKH y4eOHOTo MpoIliecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuatomuxcsi. B mporpamme 1o Ouonoruu
peaNn30BaH MPUHIUIN MPEEMCTBEHHOCTH C U3y4YeHHUEM OWOJIOTMM Ha YpOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyiarojapss 4YeMy  IPOCMATpUBAETCS
HANpaBJIEHHOCTh HA TMOCJIEIYIOIIee pa3BUTHE OWOJIOTWUYECKUX  3HAHUM,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHME ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
AKOJIOTHYECKOTO MBIIUICHUS, TMPEACTaBICHU O 370pOBOM 00pasze >KHU3HU, Ha
BOCIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKarollel mpupoaHou cpeae. B
nporpaMMe Mo OWOJIOTUM TakXKe TMOKa3aHbl BO3MOXHOCTH y4eOHOTrO IpeamMera
«buonorus» B peamuzauuu TpedoBaHuii DI'OC COO k MIAHUPYEMBIM
JUYHOCTHBIM, METANpeJAMETHbIM M MPEAMETHBIM pe3yjbTaTaM OOy4YeHUus U B
(GbOpMUPOBaHNN OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATENHHOW  JIEATEIHHOCTH
o0yyYarommxcsi MO0 OCBOCHHUIO COJEpKaHUs OWOJIOTHYECKOro oOpa3oBaHUs Ha
YPOBHE CPEAHETO 00IIero 00pa3oBaHuUs.

VYyeOnbiii npeamer «buonorus» Ha ypoBHE CpeAaHero ooiiero oOpa3oBaHMs
3aBepuIaeT OuOJIOrMYecKoe o00pa3oBaHME B IIKOJE U OPUEHTUPOBAH Ha



pacIvipeHue U yriyoJieHne 3HaHUN 0OydYaronuxcsi O KUBOW MPHUPOJE, OCHOBAX
MOJIEKYJISIDHOM M KJIETOYHOW OWOJIOTMH, SMOPUOIOTUU U OWOJIOTHUU Pa3BUTHI,
Te€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUHU, IBOIIOIIMOHHOTO YYEHUS U 3KOJOTHH.

N3yuenne yueOHOro mpeamera «buomorus» Ha yriyOJe€HHOM YpOBHE
OPHEHTHUPOBAHO Ha TMOATOTOBKY OOYYaIOIMUXCA K MOCIEAYIOIMEMY TMOTyYEeHUIO
Ouonornyeckoro  oOpa3oBaHMs B  By3aX W OpraHU3alUsIX  CPEIHEro
npodeccruonanbHoOro oopa3zoBanusa. OCHOBY €ro Colep X aHUsl COCTABIIAET CUCTEMA
OMONOTUYECKUX  3HAHWW, TMOJMYYEHHBIX TIPH HU3YYECHUH  OOYUYAIOIIUMHUCS
COOTBETCTBYIOIINX CHUCTEMAaTHYECKUX Pa3JejaoB OMOJOTHMH HA YPOBHE OCHOBHOTO
obmero obpazoBanusi, B 10—11 kmaccax 3TH 3HAHUS TOJYyYalOT pa3BHUTHE. Tak,
pacIIMpeHbl W YIIIyOJICHbI OWOJIOTMYECKHE 3HAHUS O PACTEHUSAX, YKUBOTHBIX,
rpubax, OakTepusx, OpraHM3ME€ 4YEJIOBEKa, OOUIMX 3aKOHOMEPHOCTSAX >KHU3HH,
JIOTIOTHUTENIPHO BKJIFOUEHBI OMOJIOTUYECKHUE CBEICHUS PUKIIATHOTO ¥ TIOUCKOBOTO
XapakTepa, KOTOPble MOXKHO HCIIOJIb30BaTh KaK OPUEHTHUPHI ISl TOCIEAYIOIIETO
BbIOOpa mpodeccun. BodmokHA Takke HHTErpamusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TOJYYCHHBIMUA OOYUYAIOIIUMHUCS TIPH H3YYCHHUU
bu3HuKY, XUMUH, Teorpadyu 1 MaTEMAaTHKH.

CtpykTypa mporpamMmbl 1o ydeOHOMYy mpeamery "buomnorus" orpaxaer
CHUCTEMHO-YPOBHEBBI ¥ O3BOJIOIMOHHBIA TIOIXOJbI K HW3YYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE JIsl AKUBBIX
CUCTEM Pa3HOTO YPOBHS OpTaHU3AIMH, BOJIOIMH OPTraHUYECKOTO MUpa Ha 3emiie,
COXpaHEHUs1 OHMOJIOTMYECKOro pa3HooOpa3us 1utaHeTsl. Tak, B 10 kmacce
M3Yy4aloTCsSd OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOW OWOJIOrHH, 3MOPHOJIOTHMH H
OWONOTUY PA3BUTHS, TEHETHUKUA W CEJEKIIUH, OMOTEXHOJOTUH W CHUHTETHYCCKOU
OMONOTHHY, AKTyaTH3UPYIOTCS 3HaHUS OO0ydaromuxcs Mo OOTaHUKE, 300JI0THH,
aHatomuu, (Qusmonoruu uyenoBeka. B 11 kiacce u3ywaroTcs 3BOIOIMOHHOE
y4eHHue, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYueOnbii mnpeamer  «buosorus»  OpU3BaH  O0ECHEYUTh  OCBOCHHE
00yJaroIIMMUCST OMOJOTUYECKUX TEOPUI U 3aKOHOB, HJICH, IPUHIIUIIOB U TIPaBUII,
JeXKaIIUX B OCHOBE COBPEMEHHOM €CTeCTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUN O
CTPOEHUHU, MHOT000pa3uM M OCOOEHHOCTAX KIIETKH, OpraHu3Ma, MOIyJISIuH,
OWMOIIeH03a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX TOCTH)KCHHSIX, COBPEMEHHBIX
MCCJIEIOBAHUSIX B OMOJIOTHH, IPUKIAIHBIX aCTIEKTaX OMOJOTUYECKUX 3HAHUU. [[7s
pa3BUTHS U TONJEPKAHMS HHTEpeca OOyYaroluxcsi K OWOJIOTMH Hapsiay Co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOIO MaTepuaja B COAEP>KaHUU MPOTPaAMMBbI
10 OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEW CTAHOBJICHUS M Pa3BUTHS
TOM WJIM HMHOW 00JacTH OMOJIOTHM, BKJIQJOM OTEYECTBEHHBIX U 3apyOCKHBIX
YU€HBIX B pEUICHUE BAKHEHUIITNX OMOJIOTMYECKUX U SKOJIOTUYECKUX MPOOIIEM.



Lens nzyuenus yueOHoro mpeamera «buonorus» Ha yriyOoaEHHOM YPOBHE —
OBJIaJICHHE  OOYy4YalIIMMHCS  3HAHUSIMH O  CTPYKTYpHO-(YHKIHOHAIHHOM
OpraHM3allid J>KUBBIX CHCTEM pa3HOTO paHra © NpuoOpeTeHHe yMEHUi
MCITI0JIb30BaTh 3TU 3HaHUSA B (POPMHUPOBAHUU MHTEpEca K ONpeaeia€éHHOW o0nacTu
mpoecCHOHaNbHON NIeATeTbHOCTH, CBS3aHHOM ¢ OWOJOTHEW, WJIM K BBIOOPY
y4eOHOT0 3aBeICHUs JIJIsl TPOIOJKEHUST OMOJIOTMYECKOro 00pa3oBaHusl.

JlocTikeHne T1end u3ydeHuss ydeOHoro mpeamera «buomorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CIIEUMBAETCS PELIEHUEM CIIETYIOIIUX 3a4au:

OCBOEHHUE O0OYYAIOIIUMHUCSA CHUCTEMbl OMOJOTHYECKHX 3HAHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBHUIIaX, COCTABNISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KApTUHY MHPA; O
CTPOCHUHM, MHOTO00pa3uu M OCOOEHHOCTAX OHOJOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJIAIHNS, BUI, OMOTEOIeH03, OMocdepa); O BELIAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX HCCIIEJIOBAHUSAX B OMOJIOTUY;

O3HAKOMJIEHHE OOYyYaromMXCcs C METOJaMH TO3HAHMS KUBOW MPHUPOJIBIL:
UCCJIEI0BATEIbCKUMU  METOJaMU  OMOJIOTMYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOW OWOJIOTUH, HMOPHUOJIOTUM U OWOJOTUM Pa3BUTHs, TEHETUKH W
CEeJICKIIMM, OWOTEXHOJIOTMU M CHUHTETHYECKOM OHOJIOTMH, TaJIeOHTOJIOTHH,
DKOJIOTUH);  METOJIaMH  CaMOCTOSITEILHOTO  TMPOBEACHHUS  OMOJOTHYECKUX
uccleoBaHuii B JlabopaTopur W B mOpupoae (HaOmoAeHue, HU3MEPEHUE,
HKCIIEPUMEHT, MOJICTIMPOBAHHUE);

OBJIaJIcHHE OOYYaroUIMMUCS YMEHHUSIMHU: CaMOCTOATEIbHO  HaXOAWTh,
aHAJIM3UPOBATh W HCIIOJIb30BAaTh OMOJOTMYECKYI0 HH(OPMAIHIO; IOJb30BATHCS
OMOJIOTMYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM; YCTAaHABIMBATh CBSA3b MEXKIY
pa3BUTHEM OHOJOTMM M COLUAIBHO-IKOHOMUYECKUMH U  IKOJIOTUYECKUMU
npoOiieMamMu 4eJIOBEYeCTBa; OLEHMWBATH IOCIEACTBHUS CBOCH JEATEIBHOCTU TIO
OTHOILICHUIO K OKpY’KalIIeld NpUpOAHON cpeae, COOCTBEHHOMY 3/I0POBBIO U
30POBBIO  OKPYXKAIOLIUX  JIIOJIel; OOOCHOBBIBATH W COONIOJATH  MEpbI
npodriiakTUKA WHGEKITMOHHBIX 3a00JIeBaHNM, TpaBUiIa TOBEACHUS B MPUPOJIE U
oOecrieueHusi 6€30MaCHOCTU COOCTBEHHOW KU3HENEATEIbHOCTH B UPE3BBIYAMHBIX
CUTyallusiX TMPUPOAHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTephu30BaTh
COBpEMEHHBIEC HAyUHBIE OTKPBITUS B 001aCTH OHOJIOTHH;

pa3BuUTHE Y 00yYaIOIUXCS WHTEIIEKTYyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
B TIpOIIECCE 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSIMU U COBPEMEHHBIMU
WCCIICIOBAaHUSIMH B OWOJIOTHUH, pEIIaeMBIMH €0 TpobIeMamMH, METOI0JOTHEH
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IPOBEICHHUS AKCIIEPUMEHTATBHBIX
UCCIIEJOBAaHUM, pelieHus] OMOJIOTUYECKUX 3a/1ad, MOAEITUPOBAHUS OMOIOTHUECKUX
00BEKTOB U MPOIIECCOB;



BOCIHTAaHKE Yy O0YyYaIOIMXCs [IEHHOCTHOTO OTHOILIEHUS K KHBOW IPUPOJIE B
IIEJIOM U K OTJENbHBIM €€ 00BEKTaM U ABJICHUSIM; (DOPMUPOBAHKE IKOJIOTMUECKOM,
F€HEeTUYEeCKOM TPaMOTHOCTH, OOIIEH KyJIbTYypbl TMOBEAEHUS B MPUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUU;

npuobpereHne  OO0y4aroIIMMHCS  KOMIIETEHTHOCTH B  pallMOHaJIbHOM
IPUPOAOIIONIB30BAHUU (COOMIOJICHUE TMPaBWII TOBEACHUS B NPUPOJE, OXPaHBI
BHJIOB, SKOCUCTEM, OHMOC(hephl), COXpaHEHUU COOCTBEHHOTO 3/I0POBBS U 37]0POBbS
OKpYyXXarolmux Jrojel  (coOmroneHuss Mep nOporiakTuku — 3a00JieBaHUM,
oOecrieueHrne O€30MaCHOCTU >KM3HEAEATEIbHOCTH B UPE3BbIUAWHBIX CHUTYaIUSIX
OPUPOAHOTO M  TEXHOTEHHOTO  XapaKTepa) Ha OCHOBE  HCIOJIb30BAHMS
OMOJIOTMYECKUX 3HAHUW U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO3JaHHE€  YCIOBMM  JUIsl  OCO3HAHHOTO  BbIOOpa  OOyYarolUMHUCH
WHIWBUY AIbHOU oOpa3oBaTenbHOMI TPAECKTOPUH, CIIOCOOCTBYIOIIEH
nocieayneMy mnpodecCuOHaIbHOMY CaMOOIPEACIEHUI0, B COOTBETCTBUU C
WHJMBUy AIbHBIMU UHTEPECAMH U MOTPEOHOCTAMHU PETHOHA.

[OO11ee yKciio 4acoB, OTBEAEHHBIX HAa M3y4Y€HUE OMOJOTUU Ha YIIIyOJIEHHOM
YpOBHE cpeaHero obmiero oopa3zoBanus, coctaBiser 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezenmo), B 11 kimacce — 102 ygaca (3 gaca B Heenio).

OT16op opraHu3anmoHHBIX (HOPM, METOJOB U CPEICTB OOyUEHHS OHOJIOTHUU
OCYUIECTBIISIETCS ¢ YYETOM CHEHU(PUKH €ro COACPKAHUS M HAIpPABICHHOCTH Ha
OpOAODKEHHE OWOJIOTUYECKOro 00pa3oBaHUS B OpPraHM3alUsIX CpPEIHEro
po(ecCUOHAIBLHOTO U BBICIIIET0 00pa30BaHUsI.

OO0s3aTenbHBIM YCIOBUEM ITPU 00YYEHUH OMOJIOTUU Ha YIITyOJIEHHOM ypOBHE
ABJIIETCS. MPOBEJECHUE JA0OPATOPHBIX M MPAKTHUYECKMX pabor. Taxke ywactue
00yyaroluxcs B BHIIOJHEHUH MPOEKTHBIX U y4eOHO-HCCIEA0BATEIbCKUX padoT,
TEMaThKa KOTOPBIX OMNpENENsieTCs Y4YUTeJIeM Ha OCHOBE  HUMEIOIIUXCS
MaTepHalIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUM.



COILEPKXAHUE OBYUYEHUA

10 KUIACC

Copnepxanue mporpamMMsbl, BBIIEIEHHOE KYpPCUBOM, HE BXOIAUT B IMPOBEPKY
rocyJapcTBeHHou utoroBoit arrecranuu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpemeHHas OUOJOrUsl — KOMIUIEKCHas: Hayka. KpaTkas uctopusi pa3BUTHUs
Ouonornu.  buonormdeckue  HAyKM M HU3ydyaeMble  HMH  MPOOJIEMBI.
dyHAaMEHTaJbHbIE, NPUKIAJHbIE M IIOWCKOBBIE HAy4YHbIE HCCIEIOBAaHUS B
OHOJIOrUu.

3HadeHne OWonoruu B (DOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. Ilpodeccun, cszannbie ¢ Ouosnoruedd. 3HaueHHEe OHOJIOTHUU B
NPAKTUYECKON JIEATEIbHOCTH 4YEJIOBEKAa: MEAUIMHE, CEIbCKOM XO3SHCTBE,
MPOMBIIIJIEHHOCTH, OXPaHE TTPUPOJIBI.

JleMmoHCcTpanumn

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun,
VY. I'apsen, I'. Mennens, B. . Bepuanckuu, U. 11. [Tanos, . 1. Meunukos, H.
. Baunos, H. B. Tumodees-Pecorckuii, JIxx. Yorcon, ®@. Kpuk, /. K. benses.

Tabnuupr 1 cxembl: «CBsi3b OMOJNIOTMH C JAPYTUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCTEeMbI U HX U3y4YeHHUE

XKupble cuctembl Kak mnpeaMeT u3ydeHus Ouosoruu. CBOWCTBA MKUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U ILEJIOCTHOCTb,
CJI0KHOCTh M YIIOPAJOYEHHOCTb CTPYKTYPbI, OTKPBITOCTh, CaMOOpPTraHU3aLus,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHUYMUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldi >KUBBIX CHCTEM: MOJEKYJISIPHBIM, KIETOYHBIN,
TKaHEBBIH, OpraHU3MEHHBIM, MOIYJISILIMOHHO-BUIOBOM, 3KOCUCTEMHBIN
(bmoreonenoTHyeckuit), OmochepHsiii. Ilporecchl, TPOUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKU >KUBOro. JKu3Hb kak (opma cCylecTBOBaHUS
Marepuu. Hayku, u3ydaromme ,uBble CUCTEMBI HA PA3HBIX YPOBHSIX OpPTraHU3AIUN.

W3ydenue xuBbIX cucteM. Meronapl Omonormueckor Hayku. HaOmionenwe,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus. llonarue o 3aBucumMon u
HE3aBUCUMOW mnepemMeHHOM. [lnaHupoBanme »skcnepuMeHTa. lloctaHoBKa U
npoBepka rumnote3. HyneBas runorte3a. [lonarue BbIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux maHHBIX. OIEHKAa JOCTOBEPHOCTH IMMOYYCHHBIX
pe3ynbraroB. [IpuuuHBI HCKaXKEHUS pe3yibTaTOB »3KcrnepumeHTa. lloHsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuer 1 cxembl: «OCHOBHBIE TPHW3HAKH JKU3HWY», «buomornyeckue
cucteMbl», «CBOWCTBAa KUBOW MATepUN», «YPOBHU OpPraHU3alUMl >KUBOH
npuponab», «CTpoeHHne MXWUBOTHOW KIETKW», «TKaHM KHUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMa», «buoreonenos», «buochepar, «Metoasl
W3y4YE€HUS )KUBOU MPUPOJIBDY.

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHHUE s IPOBEACHHUS
HaOII0ACHUH, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcrnonp3oBaHue pa3auyHBIX METOAOB IPH
W3yYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykTypHO-(pyHKIMOHalbHAs eAMHMIA >KUBOro. Mcropus
OTKpbITUsA KiIeTKH. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBans,
M. Ilneitaen, P. BupxoB). OCHOBHBbIE MOJIOKEHUS COBPEMEHHOM KJIETOYHOM
TEOPUHU.

Metoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHUS,
xpomatorpadus, 3JeKTpodope3, METOJ MEUYEHBIX aTOMOB, Au(depeHunanbLHoe
HeHTpu(dyrupoBaHue, KyJIbTHUBHUPOBaHUE KIETOK. M3yuenue ¢huxcuposanmvix
K1emok. DNEKTpoHHass MUKpockonusi. Kongokanvraa mukpockonus. Bumanvnoe
(npusicuznenHoe) uzyueHue Kiemox.

JlemoHCcTpanumn

[Toptpersr: P. I'yk, A. JleBenryk, T. llIBann, M. llInelinen, P. Bupxos, K. M.
bap.

Tabnuupl u cxembl: «CBETOBOM MHUKPOCKOID», «JIEKTPOHHBIA MUKPOCKOI,
«Mcropus pa3zBuTHS METOJOB MUKPOCKOIIAN.

ObopynoBaHue: CBETOBOM MHKPOCKOIN, MHUKpONpENnaparbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

IIpakTnueckass paGora «/3yyeHue METOJOB KJIETOYHOM OUOJIOTUM
(xpomarorpadus, a3nekTpodope3, audpdepeHIranbLHoe EeHTPUPYTHUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMHYECKHUN COCTaB KJIETKHA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIIEMEHTHI.
Boma m €€ ponp Kak pacTBOPUTENS, PEAareHTa, Y4acTHE B CTPYKTYPHUPOBAHUHU
KJIETKH, TETUIOPETyJsiui. MuHepalbHbIe BEIIECTBA KIIETKH, UX OMOJIOTHYECKAs
poJib. PoJjib KATHOHOB U AaHUOHOB B KJIETKE.

Opranuyeckne BelIECTBAa KIETKU. buoslormyeckne moJUMeEpPBL. benku.
AMUHOKUCIIOTHBIN cocTaB 0enkoB. CTpYKTypbl OenkoBoil Mosiekybl. [lepBuyHas
CTpyKTypa Oenka, TMenTHaHas CBi3b. BTopuyHas, TpeTUYHAas, YETBEPTHUYHAS
cTpyktypbl. JleHatypamus. CsoiictBa OenkoB. Kiaccudukanus  Oenkos.
buonornyeckue GpyHkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, 1UCaXapU/ibl, OJIUTOCAXaPUIbl U MOJIUCAXAPUIBI.
OO6mwmit T1UIaH  CTpOeHHUS U (PUBMKO-XMMHUYECKHME CBOWMCTBA  YIJIEBOJOB.
buonoruueckue pyHKIMHU YTIEBOIOB.

Jlumuael. ['mapopunsHO-ruapododHbIe cBoiicTBa. Kitaccudukanus Iunuaos.
Tpurnunepunsl, (ochomunuasl, BOCKH, CTepouibl. buonormdyeckune GyHKIHH
munuaoB. OO1me CBONCTBA OMOJIOTUYECKUX MeMOpaH — TeKY4eCTh, CHOCOOHOCTh K
CaMO3aMbIKaHUIO, MOJYIIPOHULIAEMOCTb.

Hyxnennoseie kucnotel. [JHK u PHK. CrpoeHne HyKIEMHOBBIX KHUCIOT.
Hyxneorunpl. [lpunnun kommiementapuoctu. [IpaBuimo Yapradda. Crpykrypa
JIHK — nBoitnas cnupasib. Mecronaxoxaenue u ouonornueckue pynknuu JJHK.
Bune PHK. ®yukunn PHK B kiietke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B Moiiekyie ATO.
buonornyeckue dpynkmmn AT®. BoccTaHOBIIEHHBIE TIEPEHOCYUKH, UX (DYHKITMH B
kinetke. [pyeue wuykneosuompugocpamor (HT®D). CexenupoBanue JHK.
Memoowl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouonorus: OMOXUMHUYECKHUE U OMO(PU3UYECKHE HCCIIEeA0BaHUs
cocTaBa U TMPOCTPAHCTBEHHOW CTPYKTYphl OWoOMoOieKkyn. Mooeruposarue
CMpPYKmMypul U QYHKYull OUOMONIEKYNL U ux Komniekcos. Komnvromepnwiii ouzatin u
Op2aHUuyecKuil CUHmMe3 OUOMOJIEKYL U UX HeNPUPOOHBIX AHANO208.

JlemoHCcTpanumn

[Toptpetsr: JI. Ilonunr, k. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinuH,
®. Conrep, C. IIpy3unep.

Junarpammel:  «PacripeneneHne XMMUYECKHX JJIEMEHTOB B HEXHUBOU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOACH.

Tabmuter u cxembl: «llepuomnueckas Tabiuila XUMHYECKHX DJIEMEHTOBY,
«CTpoeHue MOJIeKyJibl BOIbI», «BemecTtsa B cocraBe OpraHu3MoB», «CTpoeHHe
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€NKOBOM MOJEKyJbD», «CTpoeHHEe MOJEKyl
yrieBoioBy, «CTpoeHue MoJIeKyn JUnuaoBy, «HyKIEHMHOBBIE KUCIOTHIY,
«Ctpoenue Mosnekyabl ATO.

O6opynoBaHue: XuMHUYECKas MOCyAa U 000pyI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHHe OEJIKOB C MOMOIIBIO KaueCTBEHHBIX
peaKLnin.

JlaGopaTopnass  paGora  «JVccinemoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoenue u QyHKIUM KJIETKH

Tunbl KJIETOK: JyKapuoThueckas U mpokapuoTudeckas. CTpyKTypHO-
(byHKIIMOHATBHBIE 00pa30BaHMS KIETKH.



CrpoeHure MpoKapuoTHYSCKOM KiaeTku. KiaeTtounas cTeHka OaKTepuid B apXen.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpOodHON U aBTOTPOPHOM MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib MPOKapHUOT B OMOLIEHO3aX.

Crpoenue 51 (GyHKIIMOHUPOBAHUE AYKAPUOTUYECKOU KJIETKMU.
[Inazmatuueckass wmemOpana (turazmanemma).  CTpykTypa —IUTa3MaTHYECKOM
MeMOpaHbl. TpaHCIOPT BEHIECTB Yepe3 IUIa3MaTHYECKYI0 MEMOpaHy: MacCUBHBIM
(muddy3us, obneruénnas auddysus), akKTUBHBIM (NEPBUYHBIA W BTOPUYHBIN
akTuBHBIA TpaHcnopT). Ilomynponunaemocts wmemOpanbl. Pabora HaTpwuii-
KaJMeBOr0 Hacoca. DHJOLMTO3: MUHOLUTO3, (aronuTos. Dk30muro3. Kiuetouynas
creHka. CTpykTypa v QyHKIHH KIETOYHOM CTEHKH pacTeHUM, TpuloB.

[utonna3ma. [luto3omne. [luTtockener. [[BrmxeHune nuroriazMbl. OpraHoUIbI
KieTkdn. OJHOMEMOpaHHBIE OpPraHoOWAbl KIETKH: 3HAOIUIa3MAaTUYECKasl CETh
(BIIC), anmapart I'onbmku, TU30COMBI, UX CTpoeHue W (yHKIHMH. B3anmMocBs3b
OJIHOMEMOpPAHHBIX OPraHouA0B KieTKH. CTpoeHHe TPaHyISIPHOTO PETUKYIIyMa.
Mexanusm nanpasnenus 6enxos ¢ IIIC. CuHTe3 pacTBOPUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyispHbIA)  SHAOILIA3MATHYECKUI
petukynyM. CekperopHas ¢pyukums anmapara ['omsmku. Moougurxayus benxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame I onvdxcu. TpaHcnopt
BEIIECTB B KJIETKE. Bakyonn pactutenbHbIX Ki1eTok. Knerounslii cok. Typrop.

[TonyaBTOHOMHBIE  OpPraHOWJbl  KJIETKU:  MUTOXOHJAPUM,  TIJIACTHUIBI.
Ilpoucxoorcoenue mumoxonopuii u niacmuo. Cumouoeenes (K.C. Mepesckosckuii,
JI. Mapeynuc). Ctpoenne u (QPyHKIUHM MHUTOXOHIpUN U mactuj. [lepBuunsie,
BTOPUYHBIE M  CJIOXHBIE  IJIACTUIBI  (OTOCMHTE3UPYIOIIMX  JYKAPHOT.
XJIOpOIIACThI, XPOMOIUIACTHI, JEUKOIIIACTHI BHICIINX PACTEHUMN.

HememOpanubie opranouapl kietku CTpoeHuE M (PYHKIIUU HEMEMOpPAHHBIX
OpraHOHUI0B KJICTKH. PuGocomer. IIpomesicymounvie Qunamenmoi.
MukpodunameHTsl. Axkmunogvle Muxkpoguiamenmol. MpbIIIEUHbIE  KIIETKU.
Axmunosvie KOMNOHEHMbl HeMbluleyHblx Kiemok. MukpoTpyOouku. KiaeTouHslil
nentp. CTpoeHwe U JBMKEHUE IKIYTUKOB U PECHUYEK. MUKpPOTpYyOOUKH
muToria3mel. Llentpuons. benku, accoyuupoeanmvlie ¢ mMukpoguiameHmamu u
muxpompyodoukamu. MomopHvie 6enxku.

Anpo. O6onouka sapa, XPOMATHH, KapUOILJIa3Ma, SAPBIILIKH, UX CTPOCHUE U
bynkuuu. Snepupiii O0enkoBbI MaTpukc. [IpocTpaHCTBEHHOE pPaCIONIOKEHHE
XpOMOCOM B HUHTEp(pa3HOM sflpe. IDyxpomamur u cemepoxpomamunr. benku
XpOMaThuHa — THUCTOHBL J{umamuxa soepuou o0bOonouxku 6 mumose. AHoephwiil
Mpancnopm.

Kinerounsle BkmtoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHO).

JdemoHcTpanuu



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

Tabmuuer u cxembl: «CTpoeHHE 3SYyKapUOTHUECKOW KIETKW», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHne  pacTUTENnbHOM  KIEeTKmW», «CTpoeHue
MHTOXOHAPUWY, «A1po», «CTpoeHne NpOKapUOTHIECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIpPENnapaTrhl pPacTUTEIbHbIX,
KUBOTHBIX KJIETOK, MUKPOTpEnapaThl 0aKTepUaIbHbIX KIETOK.

JlaGoparopnass pabGora «I3yueHne CTpPOEHUA KJIETOK Pa3JIUYHBIX
OpraHU3MOB).

IIpakTuyeckas padora «/3ydyeHne CBOMCTB KJIETOUYHON MEMOpPAHBI.

JlaGopaTtopnass padora «VcciaegoBaHue IMa3moiin3a W JEIUIA3MOJIM3a B
PACTUTENbHBIX KIETKAX).

IIpakTnueckass  padora  «M3ydeHwe  JOBMKEHUS  LUTOIUIA3MbBl B
PACTUTENbHBIX KIETKaX».

Tema 6. O0OMeH BelecTB M NpeBpAalleHNe JHEPTUH B KJIeTKe

AccuMUIISALMA U TUCCUMUWIIALINAS — IBE€ CTOPOHBI MeTaboau3Ma. Turbl oOMeHa
BEILIECTB: aBTOTPO(PHBIN M rerepoTpodHbIi. YyacTue Kuciopojia B OOMEHHBIX
mpoiieccax. JHepreTuueckoe obOecrnieuenne kieTku: mnpeBpamienne ATD B
oOMeHHbIX Tporeccax. DepMEHTATUBHBIN XapakTep peakuuid KJIETOYHOTO
Metabonusma. depMmeHTh, HUX CTPOCHHE, CBONCTBA M MEXaHU3M JICUCTBUSI.
Kodepmentsl. Otnnuust pepMeHTOB OT HEOPraHMYECKUX KAaTaJIUu3aTOpOB. benku-
aKTUBATOPHI M OCJIKU-UHTUOUTOPHI. 3aBUCUMOCTH CKOPOCTH (hepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBI CHUHTE3 OpPraHUYECKUMX BELIECTB B KIETKE. DOTOCHHTES.
AHokcueenHblll U oKcueenuwlil pomocunmes y oaxkmepuii. Ceemocoouparoujue
NUSMeHMbl U NUCMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIUIACTOB B IpoOLECCe
dborocunTeza. CBeroBas u TeMHoBas (aspl. Pomoovixanue, Cs;, Cyp u CAM-munol
gomocunmesa. IlpogykTuBHOCTh (poTOCHMHTE3a. BiusHue paznuyHbIX (HAKTOPOB
Ha CKOpOCTh (poTocHMHTE3a. 3HAU€HHE (POTOCUHTESA.

XEMOCHHTES3. Paznoob6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUITUPYIOIIUE OaKTEpPUH, MKEIe300aKTEpUH, CEepOOaAKTEpUHU, BOJOPOHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa3poOHble opraHu3Mbl. Buael OpokeHus. I[IpomykTbl OpoKeHHS M HX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30YAUTENH O0JIE3HEH.

AspoOHBIE OPTraHU3MBI. Oranbl JSHEPreTUYECKOrO oOMeHa.
[ToaroroButenbHbIM 3Tan. [ TUKOIN3 — OECKUCIOPOAHOE PACILEIUIEHUE TITIOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JbIXaHUE. POb MUTOXOHIAPUY B
nporeccax ouosgorudeckoro okuciaeHus. Lluknuyeckue peakuuu. OKUCIUTEIBLHOE
dbochopunupoBanue. Dnepeusi membpanHoco epaduenma npomonos. Cunmes



ATD: paboma npomonnoi ATD-cunmaser. IlpeumyiecTBa a’poOHOTO ITyTH
oOMeHa BellecTB nepes] aHadpOOHBIM. DPHEKTUBHOCTD SHEPTETUUECKOT0 OOMEHA.

JdemoHncTpanuu

IToptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpaackunii, B. A.
Ourenbrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuuel u cxembl: «DOTOCUHTE3», « IHEPTETUUECKUM 00Men», «buocunTes
oenkay, «CtpoeHue hepMeHTa», « XEeMOCUHTE3Y.

OOopynoBaHue: CBETOBOMI MHUKPOCKOI, 00OpYIOBaHHUE MJisi MPUTOTOBIEHUS
MMOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGopaTopnass padora «l3ydyeHue  KaTAIMTUYECKONM  AKTUBHOCTH
(hepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTajlas3bl)y.

JlabopaTtopnass pabora «/3yyenue (epMEHTATUBHOIO paCIICIIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTopHasi pabora «CpaBHeHue TporieccoB  (OTOCHMHTE3a M
XEMOCHHTE3a.

JlaGopaTopHnasi padora «CpaBHeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HaciiencrBennass uHGopManus U peajin3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHres3a. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKLIMSIX
MaTpUYHOIO CUHTe3a. Peanusanust HacieacTBeHHOW MHPopManuu. ['eHeTnueckuit
KOJX, €ro cBoucrBa. TpaHckpunuusa — wmatpuusbli cuHTe3 PHK. Ilpmuiummnsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAJUICIIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue
PHK.

Tpancnsuusa u e€ 3tanbl. Yyactue TpancnopTHeix PHK B OnocunTese Oenka.
VYcnous OuocuuTeza Oenka. KoawpoBanue amuHOKuCIOT. Poms pubocom B
OouocuHTe3e Oemnka.

Coepemennvie npedcmasienus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U IYKApHUOT. Peryisiiiusi akTUBHOCTH T'€HOB Yy MHpokapuoT. ['mmoresa
onepona (®. XKakob, XK. MaHo). Mozrexyaaprvie mexaHuzmvl IKCNPECcUuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 peeynsayuu pabomol ceHos. Perymsius oOMeHHBIX
npoiieccoB B kieTke. Kietounslit romeocTas.

Bupycol — HeksieTouHble () OpPMBI KU3HU U O0JUTaTHBIEC Mapa3uThl. CTpoeHue
MPOCTBIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHenHblll Yuki
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, o6akmepuogazos.
Obpamnas mpanckpunyus, pesepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusl 4yenoBeka, XKUBOTHBIX, pacteHuil. CIIN, COVID-
19, counanbHble 1 METULIMHCKHUE POOIEMBI.



buoungopmamuxa: unmeepayus u ananuz 6orvuux maccusos («bigdatar)
CMPYKMYPHLIX OUuoLocuyeckux 0anusvix. Hanomexnonozuu 6 buonocuu u meouyune.
lIpoepammupyemvie gpynxyuu d6enxos. Cnocodvl 00cmasKu 1eKapcma.

JlemoHCcTpanuun

[Toprpetsr: H. K. Kosbiios, /1. 1. UBaHOBCKHIA.

Tabmumel u cxemsl: «buocunTte3 Oenka», «['eHeTnueckuit Koy, «Bupyco,
«bakrepuodarmy.

IIpakTnueckas padora «Co3anue MOAEIA BUPYCA».

Tema 8. 7KusHeHHbIN HUKJ KICTKU

Knerounsléi 1uki, ero mnepuoabl M peryisiuusa. Wurtepdaza u MuTos.
Oco0eHHOCTH TPOIeCcCOB, MpoTeKarwlmux B HHTepdaze. [loAroroBka KIETKH K
neneHuto.  I[lpecunretndeckuii  (MOCTMUTOTUYECKHI), CHUHTETUYECKUM U
MOCTCUHTETHYECKUH (MPEMUTOTUIECKUI) TIEPHOIBI UHTEP(DA3HI.

Marpuunsiii cunte3 JIHK — perukanus. Ilpunmune permukanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  IOJYKOHCEPBATHUBHBIA  CHUHTE3, aAHTUNAPAJUIEIbHOCTbD.
Mexannsm permmkanuu JIHK. Xpomocomel. Ctpoenue xpomocom. Tenomepsl u

TeJaoMepa3za. XPOMOCOMHBIH Ha0Op KICTKHM — KapuoTun. JIMImIougHeld u
raryloOWIHBIA ~ HAO0OphI  XpoMocoM. ['oMomornynbie xXpomocoMmbl. [losoBbIe
XPOMOCOMEBI.

Henenne knetkm — muTo3. CTagum MHTO3a W NOPOUCXOASIIME B HHX

npoueccel. Tumnbl muTo3a. KaproknHe3 u UMTOKMHE3. buonorndeckoe 3HaueHue
MUTO3A.

Perynanuss mutoThueckoro uukia kiaetku. [Iporpammupyemasi KieTouHas
rudesnp — anomnros.

Knerounoe siapo, XpomMocoMbl, (QyHKIIMOHAJIbHAs TEHOMUKA. Mexanuzmvl
npoaughepayuu, oughgepenyuposku, cmapenus u ecubenu xiemokx. «llugposas
KiemKka» — ououngopmamuyeckue mooeniu QyHKYUOHUPOBAHUSL KIeMKU.

JlemoHCcTpanumn

Tabmumel 1 cxeMmbl: «OKU3HEHHBIM HUKI KIETKH», «Murtos», «CTpoeHue
xpomocomy, «Pernmukanus [JTHK».

OG6opynoBaHuE: CBETOBOM MUKPOCKOT, MUKpOIIpenapathl: «MUTO3 B KIETKax
KOPEIIIKA JTyKa.

JlaGopaTtopnass  paGora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpENapaTaxy.

JlaGopaTopHasi pabora «HaOmroeHue MUTO3a B KJIETKaX KOHYMKA KOpenika
JyKa (Ha TOTOBBIX MUKpOIIpEnapaTax ).

Tema 9. CTpoenue u GQyHKIUM OPraHN3MOB

buonornueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHAQJIbHBIE€, MHOTOKJIETOYHBIE OPTaHU3MBI.



OcoOEHHOCTH  CTPOGHHUS U JKU3HENCATEIBHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakTepuu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOYHBIE
BOJIOPOCIH, APYTUE NPOTUCTHI. KOJIOHUAIBHBIE OPTAHU3MBI.

B3anMocBsA3p 4YacTe€l MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucteMbl opranoB. OpranusM Kak eIuHoe 1enoe. ['omeocras.

Txkanm pacteHuit. Tumbl pacTUTENBHBIX TKaHeW: oOpas3oBaTenbHasl,
MMOKPOBHAs, MPOBOJIIAs, OCHOBHAas, MeXxaHuueckas. OCOOEHHOCTH CTPOCHWUS,
(yHKUMN 1 pacloioKEeHHs TKAHEH B OpraHax pacTEHUM.

TkaHM XUBOTHBIX M 4YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEW: SMUTEIMAJIbHASA,
COCJIMHUTENbHAS, MbllIeYHasi, HepBHasg. OCOOEHHOCTH CTpOEHUS, (QPYHKIUN WU
pacnoJIoKeHUsI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbIE M T'€HEpaTUBHBIE Opranbl pacteHud. OpraHbl u
CHUCTEMBI OPTraHOB KMUBOTHBIX U 4eoBeKa. OyHKIIMHA OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pacreHuii. CKeleTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUYHBIX XWBOTHBIX. HapyHblii M BHYTpeHHUU ckeneT. CTpoeHune u
THUIBI COEIUHEHUS KOCTEM.

JIBrokeHHe  OpraHu3moB.  J[BMKEHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
amM&00ouIHOE, KTYTUKOBOE, PECHUYHOE. J[BI)KEHHE MHOTOKJIETOYHBIX PACTCHMIA:
TPONU3Mbl M HACTUU. JIBUJKEHHME MHOTOKIJIETOYHBIX >XMBOTHBIX M YEJIOBEKA:
MblieyHasi cucrema. Pediekc. CkeneTHbIe MBIIIIBI U UX padoTa.

IIutanue opranuszmoB. IlornomeHune BOABI, YIJEKUCIOrO Tra3a W
MUHEPAJIbHBIX BEIIECTB pacTeHUsMHU. [Iurtanue kuBOTHBIX. BHyTpunonoctHoe u
BHYTPHUKJIETOUHOE mnuuieBapeHue. [IuTtaHne MO3BOHOYHBIX >KUBOTHBIX. OTHENBI
MUIIEBAPUTENIBLHOTO TpakTa. [lumeBaputenvHble kenes3bpl. llumeBapurenbHas
CHUCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pacteHuil. Jlpixanve >kuBoTHbIX. Juddy3us
ra3oB yepe3 NOBEPXHOCTh KiIeTKH. KoxkHoe npixanue. [prxaTrenbHasi TOBEPXHOCTD.
’KabepHoe u nérounoe apixanue. [[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DOBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKUX T[MO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucTteMa 4YejaoBeKa. MexXaHu3M BEHTWIALMU JIETKUX Yy NTULl U
MJIEKOMUTaromuX. Perysiius npixanus. JlpixareabHble 00bEMBI.

TpaHcOpT BEHIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTCHUM.
TpaHcopt BemecTB y KHUBOTHbIX. KpoBeHOCHas cucremMa W €€ Oprasl.
KpoBeHocHasi cucTteMa T1O3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyrum kpoBooOpalieHus. IBOJIOIMOHHBIE
YCJIOKHEHUSI CTPOEHHUS KPOBEHOCHOW CHCTEMBI MMO3BOHOUYHBIX UBOTHBIX. PaboTa
cepaua u €€ peryssnus.

Beigenenne y opranusmoB. Beigenenue y pacteHuid. Bwigenenue y
KUBOTHBIX. CokparuTenbHble Bakyoiu. Opranbl BbigeneHus. OuibTpanus,



CeKpelust 1 00paTHOE BcachblBaHHE KaK MEXaHM3Mbl pabOThl OPraHOB BbIACICHUS.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOW M BBIICIUTENBHONW cucTeMamMu. Brienenue y
MO3BOHOYHBIX JKUBOTHBIX U yenoBeka. [Touku. CTpoeHue n (QyHKIHMOHUPOBAHUE
He(poHa. OOpazoBaHKHE MOYH Y YEJIOBEKA.

3ammTa y OpraHu3MoB. 3aluTa y OJHOKIETOYHBIX OpraHu3MoB. CHopbl
OakTepuil M WHUCTHI MPOCTEHINMX. 3aluTa Y MHOTOKJIETOYHBIX PaCTEHUMH.
Kyrtukyna. CpeacTBa macCUBHON M XUMHAYECKOU 3a1UThl. DUTOHIUBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M WX NpPOU3BOAHBIE.
3amura opranu3ma ot OonesHed. iMMmyHHas cuctema uenoBeka. Kiietounslii u
TYMOpaJbHBIE HUMMYHHUTET. BpoXIE€HHBIH W TPHOOPETEHHBIN crienupuIecKuit
UMMYHHUTET. Teopusi KJIoHaIbHO-celleKTUBHOro ummyHutera (I1. Dpnux, d. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETBI OpraHU3MOB. Poiib BpOXKIAEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

PazgpaxkxumocTs M peryisiiuss |y  OpraHu3MoB. PazgpaxumocTts Yy
OHOKJIETOYHBIX OpPraHu3MoB. Takcuchl. Pa3gpakumMocTs W peryisinus y
pacteHuid. POCTOBBIE BENIECTBA U UX 3HAYEHUE.

HepBHast cucrema u peduiekTopHass peryisiiuus y S>KUBOTHBIX. HepBHas
cucTeMa M €€ OTIEeNbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pedrnexc u
pediekTopHas ayra. be3ycioBHbIE U YCIOBHbBIE PE(DIICKCHI.

I'ymopanpHas perynsauus W 3HAOKPUHHAsA CUCTEMA YKMBOTHBIX M YEJIOBEKA.
Kene3pl HHAOKPUHHOM CHUCTEMBI MU UX TOPMOHBI. JlelicTBUE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOM cucTeM. [umnotanamo-runodusapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuupl u cxembl: «OIHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHbIE
Bojopociam», «bakrepun», «llpocrenimme», «OpraHbl HIBETKOBBIX PacTEHUN,
«CucteMbl  OpPraHoB IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpOeHHE
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBbie cuctembl», «CTpoeHHE CTEOIs»,
«CTpoeHHE NHCTOBOM IUIACTHHKW», «[KaHW KUBOTHBIX», «CKENET 4eloBEKay,
«IImmeBapurensHass cucreMa», «KpoBeHocHas cucrema», «JlpIxarenpHas

CHUCTEMA, «HepBHas CHUCTEMA, «Koxay, «MBpl11euHast CHUCTEMA,
«BplaenurenbHas CHUCTEMa», «IJHAOKpPUHHAs cuctema», «CTpPOEHUE MBIIILbD),
«Ammynuter»,  «Kumeunononmoctueie», «CxeMa  NUTaHUS  PACTEHUI,

«KpoBeHOCHbIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THUIPHDY,
«CtpoeHue mnaHapumn», «BHyTpeHHee CTpOeHuE AO0KIEBOro uepss», «HepBHas
cuctema poio», «HepBHas cucrema ssrymku», «HepBHas — cucrema



npecMblkatomuxcs»,  «HepBHas  cucrema  nTuny, «HepBHas — cucrtema
miiekonuTaronmx», «HepBHas cucrema uyenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenaparsbl OJHOKIETOYHBIX
OpraHU3MOB, MUKpPOINpPENApaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH
HACEKOMBIX, UTJIOKOKHUX, KUBBIE JK3EMIUISIPhl KOMHATHBIX PACTCHUI, TepOapuu
pacTeHHIl pa3HbBIX OTHAEJOB, BJIAXHBIE MPENApaTbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJlIOBeKa,
000pyI0BaHUE JJI JEMOHCTPALIMH MOYBEHHOTO ¥ BO3AYIIHOTO MUTAaHUS PACTEHUH,
pacIHieTuieHus KpaxmMalia u OeJIKOB Mo JeHCTBUEeM (PepMEHTOB, 000PYI0BaHUE IS
JEMOHCTPALUU OMBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JBIXaTENbHBIX ABMKEHUH, MOJIEIHN TOJIOBHOI'O MO3Ta PAa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHre TKaHEH PaCTCHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHEeH JKUBOTHBIX.

JlaGopaTopHasi padora «l/3yueHne opraHoB IBETKOBOT'O PACTECHHUS.

Tema 10. PazmHokeHHe U pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHHUS OPraHU3MOB: Oecrosioe (BKJIOYas BETE€TaTUBHOE) U
nojsoBoe. Buasl  Oecrnonoro  pa3MHOXKEHHS:  MOYKOBaHHE, CHOPYJISALUA,
(dbparmeHTaiys, KJIOHHPOBaHUE.

[TonmoBoe pa3zmuHoxkeHue. IlonoBeie kineTku, win ramersl. Menos. Craguu
Mmeno3a. [loBegenne xpomocoM B menose. KpoccnHrosep. buosornuecknii cMbICi
M€Ho3a M IIOJIOBOTO Tpolecca. Mewo3 W ero MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

IIpenzapoasiieBoe pazsurue. ['ameToreses y »KuBOTHBIX. I10710BBIE XKee3sl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CriepmaTorenes u oorenes. CtpoeHue
IIOJIOBBIX KJIETOK.

OmnogoTBopeHHe U SMOPUOHANBHOE pPa3BUTHE JKUBOTHBIX. CrHocoObI
OIUIOZIOTBOPEHUS: HApPYKHOE, BHyTpeHHee. [lapTeHorenes.

WHauBuyallbHOE pa3BUTHE OPIaHU3MOB (OHTOT€HE3). DMOPHOJIOTHS — HayKa
O pa3BUTHUU OPTraHu3MoB. Mopgozenesz — 00Ha u3z 2naguvix npooiem sMOpUOI0UL.
Konyenyuss mopgocenos u moodenu mopgoeeneza. Cragum >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). Jpobnmenume. Tumsl  apoOrieHus.
Jlemepmunuposannoe u HedepmunuposanrHoe Opobaenue. bracmyna, munsi
onacmyn. OCOOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JUCTKH
(racTpyssinus). 3aKiajKa OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIMSIHUE YacTel pa3BUBAIONIETOCs 3apojbliia (dMOpHUOHAIbHAS WHIYKIUSA).
3aknajka IUTAaHA CTPOEHMSI JKMUBOTHOTO KAaK  pE3yJIbTaT HUEPAPXUUYECKUX
B3aMMOJICUCTBUI TE€HOB. BriusHue Ha 3MOpPHOHAIBHOE PA3BUTHUE PA3TUYHBIX
(aKTOpOB OKpYKaIOUIEH CPeIbI.



Poct u pasButue xuBOTHBIX. [locTamOpuoHaneHblii mepuon. I[Ipsimoe u
HenpsiMmoe paszBuTHe. PaszButne ¢ Meramopdo3oM y OEClO3BOHOYHBIX H
MMO3BOHOYHBIX JKMBOTHBIX. BHOJOTMYECKOE€ 3HAYEHHE MPSIMOrO U HEMNPSIMOTO
pa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUIbl pocTa KUBOTHBIX. DAKTOPHI
PETYISAIUU POCTA )KUBOTHBIX U YenoBeka. CTaauu MOCTAIMOPHOHATLHOTO Pa3BUTHSI
y )KMBOTHBIX U yenoBeka. [lepuoasl onTorenesa uenoBeka. CTapeHne U CMEPTh KaK
OMOJIOTUYECKHE MTPOLIECCHI.

Pa3smHoxxeHne u pa3Butue pacteHuil. ['amerodpur u cnopodut. Meito3 B
KU3HEHHOM 1HKjIe pactenuit. (OOpa3oBaHwe Crmop B Ipolecce Meko3sa.
l'amerorene3 y pacteHuid. OIIOAOTBOPEHHE U Pa3BUTHE PACTUTEIIbHBIX
opraHu3MoB. J[BoiiHOE OIJI0JIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpazoBaHue U
pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJiAluyu OHTON€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHcTpanuu

IToptpetst: C. I'. HaBamun, X. [lInemas.

Tabmuiel U cxeMmbl: «BereratuBHoe pa3MHOXeHUe», «Tumbl Oecrnoiaoro
pa3MHOXeHUs», «Pa3MHOXKEHHE XJIaMUJIOMOHAJbD», «Pa3MHOXEHUE 3BIJICHBDY,
«Pa3mHoxeHue runpe», «Meio3y», «Xpomocombl», «['amerorenes», «CrtpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaaAWM OHTOreHesa», «lIpsMoe u
HenpsiMoe pasBuTue», «Pa3zButme wmaickoro xyka», «Pa3Buthe capanumy,
«Pa3Butne nArymkm», «JIBOMHOE OIUIOOOTBOPEHHE Y ULBETKOBBIX PAaCTEHUI,
«CTpoeHue CeMsiH OJTHOJOJIbHBIX U ABYAOJIbHBIX PACTCHUI, «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <«OKM3HEHHBIA UHUKI MXa», <OKW3HEHHBIM  LUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKII COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPONpPENapaThl SUIEKIETOK H
CIIEpMAaTO30UJI0B, MOAENb «LIUKIT pa3BUTHUS JIATYIIKIY.

JlaGoparTopHasi padora «l3ydeHue CTPOCHHUS MOJOBBIX KJIETOK HAa FTOTOBBIX
MHKpPOITpENapaTax».

IlpakTnueckas padora «BbigBIeHUE MNPU3HAKOB CXOJICTBA 3apOJBIIICH
MO3BOHOYHBIX JKUBOTHBIX.

JlaGoparopnass padora «CTpoeHHE OpPraHoB Pa3MHOXKEHHUS BBICHINX
pacTeHu».

Tema 11. I'eHeTuka — HayKa O HacCJeJACTBEHHOCTH W HM3MEHYMBOCTH
OPraHM3MoB

Hcropust craHOBIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Menpnens, I'. ne ®pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YUEHBIX B Pa3BUTHH
renetuku. Padorer H. K. KonsiioBa, H. M. BaBmiioBa, A. H. benosepckoro, I'. ]I.
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeena-Pecosckoro.



OCHOBHBIEC TEHETUYECKHUE MOHATUS U CUMBOJIBI. [ OMOJIOrMYHBIE XPOMOCOMBI,
aJUleJIbHBIE TE€HbI, AJbTEPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA W PELIECCUBHBIN
MIPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JTUHUS, TUOPUIBI, TEHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METO/ABl  T€HETUKW:  TUOPUIOJOTUYECKHUM,  IUTOJIOTUYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKUM.

JdeMoHcTpanuu

[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benoszepckuni, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuiel u cxeMbl: «MeTobl TeHeTUKNY, «CXeMbI CKpeITBaHUS».

JlaGopaTtopnasi padora «Jlpo3oduna kKak OOBEKT T'€HETUYECKHUX

HUCCICIOBAHUN.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKOH

eAMHO00pa3usl rTHOPUIOB MepBOro nokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paclleIUIeHHWs] NPU3HAKOB. LlUToJIOrMYecKkne OCHOBBI
MOHOTHOPHIHOTO CKpeluBaHus. [ umores3a 4yucToThl raMer.

AHanu3upyroniee ckpemuBanue. [I[pomMexyTouHbI XapakTep HacIeJOBaHUS.
Pacuierienre npu3HakoB MIPU HEMTOJIHOM JTOMHUHUPOBAHUU.

JHuruOpuanoe ckpemuBanue. TpeTuil 3akoH MeHenst — 3aK0H HE3aBUCUMOTO
HACIICJOBaHNUsI  IPU3HAKOB. [{uTonoruueckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILIMBAHUSL.

CueruieHHOe HacienoBaHue npusHakoB. PaGotel T. Moprana. CuerieHHOe
HACJICJOBAHUE T'€HOB, HAPYIUECHHE CLEIUICHHS MEXAY TeHaMu. XPOMOCOMHAas
TEOPUs HACIEACTBEHHOCTH.

I'eneTuka nona. XpoMOCOMHBIM MEXaHU3M ONPEACIICHUS 1M0JIa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHpli M TeTepOramMeTHBIN I0J. | eHeTnyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nMpu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

I'enoTun kak uenoctHas cucrema. [imenoTponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBIM ajuenu3M. B3auMonaencTBue HeauIeIbHbIX TI'€HOB.
KomnnementaprHocTs. Onucras. [lonumepus.

I'eHeTMYECKUIT KOHTPOJIb Pa3BUTHs PACTEHUM, >KMBOTHBIX W 4YEJIOBEKA, a
TaKXke (PU3NOJIOTUYECKUX MPOLIECCOB, IMOBEACHUS U KOTHUTHUBHBIX (YHKUUH.
['eneTnueckre MexXaHU3Mbl CUMOUOT€HE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpoOHMOM». ['eHeTHMueckue acrheKThl KOHTPOJS U
M3MEHEHUS HACJIEICTBEHHON MH(OpPMAMU B TOKOJICHUSIX KJIETOK U OPraHU3MOB.

JlemoHcTpanuu

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



Tabnuier u cxemsl: «llepBriif 1 BTOpOil 3akoHbI Menaens», « Tpetuit 3aKkoH
MeHnnens», «AHaIM3UpPYIOLIEE CKpeluBaHue», «HemonHoe AOMUHUPOBAHUEY,
«CuerieHHOe HacjeoBaHWE TPU3HAKOB Yy Apo3oduibly, «['eHeTnka momay,
«Kapuotun 4enoBeka», «Kapuotun gpozoduiby, «Kapuotun nrunbb,
«MHOXXeCTBEHHbBIN aJlJIennu3M», «B3auMoaeiCTBUE T€HOBY).

O6opynoBanue: MoOJAENb [Jisi JEMOHCTpallMy 3aKOHOB €IuHOO0Opa3us
TUOPHUJIOB TIEPBOTO TIOKOJICHUSI M PACIICTUICHUS TMPU3HAKOB, MOJEIb IS
JEMOHCTPAllMh 3aKOHA HE3aBUCUMOTO HACJIEAOBAaHHS IPU3HAKOB, MOJIEIb A
JEMOHCTPAllK CLEIJIEHHOTO HACJIEAO0BAHUS ITPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpomnpemnapart: «Jpo3odunay.

IIpakTnueckas pabGora «/3ydyeHue pe3yiabTaTOB  MOHOTHOPHUIHOTO
CKpEIIMBaHUs y APO30(PUIB».

IpakTuueckas  paGora  «l3yyeHue  pe3ylnbTaToOB  JUTHOPUIHOTO
CKpEIIMBaHUA y APO30(DUIBI».

Tema 13. 3aK0HOMEpPHOCTH U3MEHYNBOCTH

B3aumoneiictBue reHoTuna W cpenbl nOpu  GopMupoBaHUU (EHOTHIIA.
N3meHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJIWYECTBEHHBIE NMPU3HAKU. Buabl
U3MEHUYMBOCTHU: HEHACJICICTBEHHAS U HACJICACTBEHHAS.

MoaudukaninoHHass U3MEHYMBOCTh. Ponb cpeasl B (OpMUPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuannoHHBIM
psin u BapuanmonHas kpuBasi (B. Moranmncen). CpoiicTBa MOAu(UKAITMOHHON
U3MEHUYHUBOCTH.

I'enoTunuyeckass ”3MEHUYUBOCTh. CBOMCTBA TEHOTUITMYECKOW M3MEHUYUBOCTH.
Buapl reHOTUTIHYECKOW N3MEHUYMBOCTH: KOMOWMHATUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTh. MeH03 M IIOJOBOM TIPOIIECC — OCHOBA
KOMOMHATUBHON M3MEHUYMBOCTU. POJIb KOMOMHATUBHOM U3MEHYUBOCTH B CO3IaHUU
T€HETUYECKOr0 pa3Hoo0pa3us B Mpejiesiax OJTHOro BUA.

MyTanmoHHass M3MEHYMBOCTh. BuHIBI MyTaluil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  HWHAYUUMPOBAaHHbIE MyTaluu. SnepHble U
quToIUIazMaTuyeckue mytanuu. CoMaTH4YeCcKHe M TMOJIOBble MyTaluu. [IpuyuHbI
BO3HUKHOBEHUsSI MyTauui. MyTareHbl ¥ WX BJIMSHHE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAllMOHHOTO MPOIECca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacnencteeHHo m3meHuuBoctu (H.M. BaBuiioB). BHesnepHas M3MEHUYUMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U INUCEHOMUKA, PONb INUSEHEMUYECKUX Qakmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS Y OP2aAHUIMO8.

JlemoHcTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuios.



Tabmumer u  cxembl:  «Buapl  w3MeHumBOCTHY, «MoaudukamuoHHas
U3MEHYUBOCTHY, «KombunaruHas U3MEHYUBOCTD, «Meito3»,
«OmonoTBopeHuey, «I eHeTnueckre 3a0o0ieBaHus YyeaoBeKay, « BUabl MyTaluii».

OOopynoBaHue: XUBbIE W TepOapHbIE AK3EMIULIPbl KOMHATHBIX PacTeHH,
pucyHku (potorpadum) >KUBOTHBIX C Pa3IMYHBIMU BUJIAMUA U3MEHYUBOCTH.

JlaGopaTopHas padora «MccnenoBanue 3aKOHOMEPHOCTEUN
MOU(MUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapHallMOHHOTO psga U
BAPHUALIMOHHON KPUBOW».

IpakTuueckas padora «Mytamuu y Apo3odunasl  (HA TOTOBBIX
MUKPOIIpENapaTax).

Tema 14. I'eneTnka 4esioBeKa

Kapuorun uvenoBeka. MexayHapoaHas mporpaMma HUCCIEIOBAHUS T'€HOMA
yejaoBeKa.  MerToapl  UM3y4eHMST TE€HETHKH  YEJOBEKa: IE€HEAIOTHYECKHUM,
OJIM3HEIOBBIH, LHATOT€HETUYECKHIA, MOMYJISIITUOHHO-CTATUCTUYECKHIA,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpeMeHHOe OTIPEACIICHUE TE€HOTHIIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIIE C MMOMOIIBIO
IT11P-ananu3a. HacineacTBeHHBIC 3a00JIeBaHUS YelIOBEeKa. | €HHbIC U XPOMOCOMHBIC
0one3HM 4YenoBeKa. bolle3HM C HACIEACTBEHHOW MPenpacroyioKEHHOCTHIO.
3HauYCHUE MEAUIMHCKOW T€HETUKUA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKHUX
3a007€BaHUi 4YeloBeKa. MeauKo-reHeTUuecKoe KOHCYJIbTUpoBaHue. CTBOJIOBBIC
KJeTKU. [loHSTHE «TE€HEeTUYECKOro rpy3a». ITUYECKHE ACMIEKThl HCCIEI0BaHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['eneTtnyeckue ¢GakTOpbl TOBBIIMIEHHONW YYBCTBUTEJIBHOCTH YelOBEKa K
(U3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarouleh cpeabl. [ eHeTnueckas
MPEIPACIIOIOKEHHOCTD YEJIOBEKA K MAaTOJIOTUSIM.

JdeMoHcTpanuu

Tabmunel 1 cxemsl: «KapuoTun uenoBeka», «MeToabl U3y4EHUS T€HETHKU
YyesoBeKay, «l eHeTuYecKue 3a00JIeBaHUS YE€TTOBEKaY.

IIpakTnueckas padora «CocTaBlieHHE U aHAIU3 POJOCIOBHONY.

Tema 15. Cenrekuusi OpraHu3MoB

JloMecTukanuga ¥ CENeKUus. 3apOoXKICHUE CEJIICKIMUM W JOMECTUKAIWH.
VYuenue H. W. BaBunoBa o I[leHTpax MNpPOUCXOXKJIEHUS U MHOrooOpasus
KYJIbTYPHBIX pacTeHuil. Poip cenexkiuy B CO3JaHUM COPTOB PACTEHHU WU TOPOJ
#uBOTHbIX. CopT, MOpoAa, ImTaMM. 3aKOH TOMOJIOTHYECKHX PSIOB B
HaciaeAacTBeHHOM wu3MmeHuuBocty H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKUMOHHOM padoThI.

Metonbl ceneknMoHHON paboThl. VICKycCTBEHHBIH OTOOp: MacCOBBIA H
WHJVBHUIYaJIbHbIN. Otanbl  KOMOMHAIIMOHHOW  CENEKIIHH. UcnbiTanue



npousBoAuTeNed MO MOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOIIBIO OIEHKH
(dbeHoTUNa MOTOMCTBA U OTOOP MO TEHOTUITY ¢ moMoIbio aHanu3a JIHK.

NckyccTBeHHBIM ~ MyTareHe3 Kak  METOJl  CEJICKIMOHHOW  paloThI.
PannanmoHHpIl 1 XUMAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi y KyJIbTypPHBIX
dbopm opranusmoB. lcmonb30BaHME TEHOMHOTO PEIAKTUPOBAHUS M METOJOB
pexoMOuHanTHRIX JIHK 115 monmydeHus uCXoMHOTO MaTepuaa Jijisi CEJIeKIUU.

[Tomyuyenue TIOJIUILION/IOB. BuyTtpuBnaoBas ruOpUIU3aIusL.
bnuskopoacTBeHHOE — CKpeniuBaHWe, Wi uUHOpuaAuHT.  HeponactBeHHOe
CKpelMBaHue, Wid ayTOpuaAuHT. ['erepo3uc u ero mpuumHbl. lcmonp3oBaHwme
rereposuca B cenekiuu. OtnanénHas rudpuamzanus. [Ipeogonenue Oecrmoaus
MEXKBHUJOBBIX THOpUIIOB. JIOCTM)KEHUS CEJEKIMU pPACTEHUH U KUBOTHBIX.
«3enénas peeonoyusy.

CoxpaHeHre U U3y4YeHUE T'€HETHUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHHUU U
UX JUKAX  poaMyed I CO3/laHus  HOBBIX COPTOB U TUOPHUIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJbTYp. H3yuenue, coxpaHeHue u ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMBICIObIX HCUBOMHBIX
8 Yenax YIyuuleHus: Cyuyecmaeyrowux u cO30aHus HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NPUMEHEHUeM COBPEMEHHbIX MemO008 HAYUHbIX UCCIe008aHUl,
nepeodoswvix uoetl U nepcneKmueHbIX MexHoI02UlL.

JlemoHCcTpanumn

[Toptpers: H. U. Basunos, 1. B. Muuypun, I'. /JI. Kapneuenko, II. II.
Jlyxbsinenko, b. JI. Actaypos, H. bopnoyr, /1. K. bensies.

Tabmuiel u cxembl: «lleHTpBI TPOUCXOKIECHUS U MHOT000pa3usl KyJIbTyPHBIX
pacTeHui», «3aKOH IOMOJIOTMYECKUX PSJAOB B HACIEACTBEHHOW M3MEHUYMBOCTUY,
«Metoapl cenexkmmy, «OTnanéHHas rudpuauzanus», «MyTtareHesy.

JlabopaTopHnasi padora «/3yyeHue copToB KyJIbTYpPHBIX PAaCTEHUI U MOPOJ
JOMAIIHUX KUBOTHBIX .

JlaGoparTopHasi padora «/3yueHrne METOAOB CEIIEKIIUU PACTEHHI.

IIpakTnueckas padora «lIpuBrBKa pacTeHHI».

IKcekypeusi «OCHOBHBIE METOIBl U JOCTHKEHHS CEJIEKIUMU PACTeHHl U
KUBOTHBIX (Ha CEIICKIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B J1Ia0OpaTOPHIO
arpOyHUBEPCHUTETA WJIM HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo/I0rMs U CHHTETHYECKAsA OMOJIOTUS

OOBEeKTHl, HCIOJIb3yeMble B OHWOTEXHOJIOTMH, — KJIETOYHbIE M TKaHEBbIC
KYJIBTYPBI, MHKPOOPTAHU3MBI, 150. XapaKTEPUCTHKA. TpaguuroHHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHrne, TMONyYeHUE KHUCIOMOJIOYHBIX  MPOIYKTOB,
BUHOAenue. Mukpobuonorudeckuii cuHTe3. OOBEKTHI MHKPOOHMOIOTHYECKUX
texHosorui. [Ipon3BoacTBO O€lika, aMUHOKHUCIIOT U BUTAMUHOB.



CozlaHre TEXHOJOTMid U MHCTPYMEHTOB LIEJICHANPABIEHHOIO U3MEHEHUS U
KOHCTPYHUPOBAHUS T€HOMOB C LIEJIBIO MTOJIYYEHUSI OPraHU3MOB U MX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEYaroIIuecs B MpUpoie OMOCMHTETUYECKUE MY TH.

Kierounas unxeHepusa. MeTonpl KyJbTypbl KIETOK M TKaHEW PAaCTEHUN U
KUBOTHbIX. KpuobGanku. Comarnyeckas ruOpuaAM3alMsl W COMATUYECKUMN
sMOpuoreHe3. lcnonp30BaHue TaluiouoB B CEJNEKUMU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumen. Vcnonv3zoeanue MOHOKIOHANIbHBIX U NOJUKIOHAIbHBIX
anmumen 6 Mmeduyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKkoHCTpyKuus
AULEKICTOK U KIIOHUPOBAHUE XUBOTHBIX. METO TpaHCIUIAaHTALUU SAEp KIETOK.
Texunonocuu  0300poenenus, KVIbMUBUPOBAHUA U MUKPOKIIOHATLHOZ0
DPASMHOIACEHUS CENIbCKOXO3AUCTNEEHHBIX KYIbIMYP.

XpoMOCOMHass W TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 T€HA H
koHCTpyupoBanue pekomOuHanTHbIX [IHK. Cozdanue mpanceennvix opeanuzmos.
JlocTvkeHnss W NEPCHEKTUBBl  XPOMOCOMHOM M TI€HHOM  HMHI)KEHEpUHU.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHON MHKEHEPUH.

Menununckue OuorexHonoruu. Iloctrenomuas uudposasa menuuuna. [11P-
JTUarHocTUKa. MeTaOoJIOMHBIM aHalu3, TEHOICHTPUYECKUM aHaJIu3 IMpoTeoMa
4eJIoBeKa I OLEHKH COCTOSHHMSI €r0 310pOBbs. MCIIONIB30BaHME CTBOJIOBBIX
KkieTok. TapretHas Tepanus paka. 3D-OumoumxkeHepus nans  pa3pabOTKU
(yHAAMEHTAJIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUW, CO3/1aHUsS KOMIUIEKCHBIX
TKaHEW COYETAaHWUEM TEXHOJOTUN TPEXMEPHOro OMOMpHHTHHTA W cKaddonaunara
JUISL pelIeHus 3a1a4 [IepCOHANIM3UPOBAHHON MEIULIMHBI.

Cozmanue BEKTOPHBIX BaKIMH C IEJIbI0 OOecreueHuss KOMOMHUPOBAHHOU
3amuThl OoT Bo3Oyauteneid OPBU, ycraHOBieHHE MOJEKYISPHBIX MEXaHU3MOB
¢dbynkuuonuposanus PHK-conepkamux BUPYCOB, BBI3BIBAIOIINX OCO0O OIMACHBIE
3a00JI€BaHUs YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpanuu

Tabmuupl u cxemsl: «/crnonb30BaHWE MUKPOOPTraHW3MOB B MPOMBIIIIEHHOM
IIpOU3BOJACTBEY, «KileTouHas nxxenepusn», «I eHHass UHXKEHEPUs».

JlaGopaTopnas padora «/3yueHne 0ObeKTOB OMOTEXHOIOTUNY.

IIpakTyeckas padora «llosyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «DbHOTEXHOJIOTMS — BaXXHEWIIas NPOU3BOAWTENBHAS CHJA
COBPEMEHHOCTHU (Ha OMOTEXHOIOTUYECKOE TTPOU3BOJICTBO).

11 KJIACC

Tema 1. 3apoxkaeHue m pa3BuTHE IBOJILHOHHBLIX MNMPEACTABJIEHUN B
OuoJioruu

OpomonmonHas Teopust Y. JlapBuHa. Ilpenmnocbuiku BO3HUKHOBEHUS
napBuHHA3Ma. JKW3Hb U Hay4yHas JedarenbHocTh Y. JlapBuHa.



JIBrKylMe cuibl 3BoironMy BUAOB 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHU3MOB, HACJEJICTBEHHAas W3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHHE, €CTECTBEHHbIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cuntetnyeckoir Teopun d3Bomonun (CTDI). HeltpanbHas
teopusi sBomonuu. CoBpeMEHHas 3BOJIOUMOHHAs OWONOrHs. 3HaYeHHUE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JdemoHcTpanuu

IToptpersr: Apucrtorens, K. JInnnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kioobe, Y. Hapsun, C. C. UerBepukos, 1. U. IImanerayzen, . Xongein, /. K.
benses.

Tabmumer u  cxeMmbl: «Cucrema xuBod mnpupoasl (mo K. Jlunuero)y,
«Jlecthuna xuBbIX cymectB (mo Jlamapky)», «Mexanusm (HopMHUpPOBaHHUS
MPUCTIOCOOJICHN y pacTeHWii W >KMBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapiipyta nytemecteus Y. lapsunay, «Haxonku Y. lapsunay, «@opmbl 00pHOBI
3a cyuecTtBoBaHue», «llopoabl romy6eit», «MHorooOpa3ue KyJIbTypHBIX (popm
KarmycThbl», «I[1opoapl JOMAIIHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUOB
(mo Y. MapBuny)», «CxeMa COOTHOWICHHUS JBHXYIIUX CHJ DBOJIOIUNY,
«OCHOBHBIE TTOJIOKEHUS] CHHTETUYECKON TEOPUH IBOJIIOLIUNY.

Tema 2. MUKPO3BOJTIOLNS U €€ Pe3yJIbTAThI

[lonynAuus Kak 3JIeMEHTapHas €IWHULA 3BOTOLMH. COBPEMEHHBIE METOIbI
OLIEHKH TE€HETHYECKOro pPa3HooOpa3us M CTPYKTypbl mHomyssiuuidl. M3meHeHue
reHooHJa TOMyJISIUMU KaK d3JEMEHTAapHOE HBOJIOIMOHHOE SIBIIEHHE. 3aKOH
reHeTuyeckoro paBHoBecus JIx. Xapnau, B. BaiinOepra.

OneMeHTapHble (PaKTOPhl (JIBMXKYILKUE CHUJIbI) 3BOMIONMUA. MyTallMOHHBIN
npouecc. KomOuHaTuBHas wu3MeHUnMBOCTh. Jlpelid TeHOB — chydaiiHble
HEHANpaBJICHHbIE M3MEHEHMsI 4YacToT aiiened B momyisuusax. ekt
ocHoBarenss. Iggexm Oymouinounozo eopaviuwika. CHUdMCEHUE 2eHemUYecKO20
pasnooopaszus: npuyuHvl u cieocmeus. llposenenue sghghexma Opeiigha cenos 6
oonvwiux U marelx  nonyrayuax.  Murpanuu.  M3omsums  momyJsuil:
reorpadguueckas (mpocTpaHCTBEHHAs1), Orogorudyeckas (penpoayKTUBHAS).

EctecTBeHHbII 0TOOp — HampaBisamuid (aktop sBomonuu. DopMeI
€CTECTBEHHOT0  OTOOpa:  JIBWXKYIUMHA, CTAOWIM3UPYIOIIUNA,  pPa3pbIBAIOIIMIA
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBONIOIUS COIUATHLHOTO
NOBEJCHUS )KUBOTHBIX.

[IpucnocoOneHHOCTh  OpraHM3MOB  KaK  pe3yibTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBEHHE  MpuUCNOCOOJIEHUWHM y  opranuzMoB.  Apomopdo3bl U
yuanoagantauuu. [Ipumepsl npucnocobseHuil y opranu3MoB: MOpP(hOIOrHyecKue,
¢busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUeckrue.  OTHOCUTEIBHOCTD
MPUCTIOCOOJIEHHOCTH OPraHU3MOB.



Bun, ero kputepum u CTpyKTypa. BumooOpa3zoBanue Kak pe3yibTaT
MUKpodBotoMK. M3omsauus — kirodeBoil ¢akrop BumooOpazoBanus. [lytu wu
CIocoObI BUJI000pa30BaHUS: aJUIONaTPUUYECKOe (reorpaduueckoe),
CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE (monuIuIOnIU3aIus,
rubpuanzanus). JJJIMTeTsHOCTh BOJIIOIMOHHBIX MTPOIIECCOB.

MexanuzmMbl GOpMHPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponb »BONIOMOHHONW OHOJOTMM B pa3padOTKE HAay4YHBIX METOJOB
coxpaHeHusi OmopazHooOpaszusi. MUKpPOIBOJIOIUS U KOIBOJIOIUS MMAPa3UTOB U UX
x03s5ieB. MexaHu3mbl (POPMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEl.

JdemoHcTpanuu

IToptpetsr: C. C. YUeTBepukos, 3. Maiip.

Tabmuiet 1 cxembl: «MyTallMOHHAsT W3MEHYHMBOCTHY, «[lomynmsanmronnas
CTpYKTypa Buaa», «CxeMa mposiBieHus 3akoHa Xapau—BaitnOepra», «/IBmwxkymiue
CWJIbl ABOJIIOLUNY, «DKOJOTHYECKash W30S MOMYJIALUA CeBaHCKON (openny,
«l'eorpaduueckass M30JSIUSL  JIMCTBEHHMIIBI CUOUPCKOW UM JIMCTBEHHUIIBI
naypckoiy, «[lonmynsiiinOHHbIE BOJHBI YUCIEHHOCTH XUITHUKOB U XEPTBY», «Cxema
JCUCTBUSL E€CTECTBEHHOTO O0TO0Opa», «®PopMbl OOpPHOBI 3a CYIIECTBOBAHHEY,
«MHnycTpualibHbll MenaHu3my», «Kuble nckomnaembie», «II0OKpOBUTETHCTBEHHAS
OKpacka YKUBOTHBIX), «IIpenynpexnaromast OKpacka YKUBOTHBIX ),
«Dusmnonornueckne ananranun», «llpucrmocoOreHHOCTh OpraHu3mMoB U €€
OTHOCHUTENBHOCTHY, «Kputepun Buna», «Bunbl-qBoMHUKN», «CTPYKTypa BUIA B
npupone», «Crnocodsl Bugo0OpazoBaHus», «l'eorpaduueckoe BuI000pa3oBaHUE
TPEX BUJOB JaHIBIIICH», «IKOJIOTHUUYECKOE BHA000pA30BAHHE BHUJIOB CHUHHID,
«ITomumnonsl pacteHuit», «KamyctHo-penednbiii rTuOpuI.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTUIl U
3Bepell ¢ MpUMepaMH pPa3JIMYHBIX MPUCIIOCOOJICHUM, uydena MNTUIl U 3Bepei
pa3HBIX BHJIOB, TrepOapuul pacTeHUd OJM3KUX BHUAOB, OOpPa30BaBIIUXCS
Pa3TUYHBIMH CTIOCOOAMH.

Jlabopatopnass paGora «BbIsiBIeHHE HW3MEHUYMBOCTH y OCO0EH OJHOTrO
BUJI».

JlaGopaTtopnass  paGora  «llpucnocobiienuss  OpraHu3MOB U UX
OTHOCHTEJIbHAS 11eJIeCO00Pa3HOCThY.

Jlabopatopnass pabora «CpaBHeHHE BHJIOB IO MOPQPOIOTUYECKOMY
KPUTEPUIOY.

Tema 3. Makpo3Boaouus 1 eé pe3yabTaThbl

Metoasl  u3ydyeHUsT MakpolsBoionuu. [laneoHTonmornueckue  METOIbI
u3ydyeHus: osBoonuu. [lepexomubie QopMbl U (QUIOrEeHETHYECKHE  PSAJIbI
OpraHU3MOB.



buoreorpapuueckue meTonasl u3ydeHus sBomoonud. CpaBHEHHE (IIOPHI U
(dayHbl MaTepuKOB U OCTpOBOB. buoreorpadpuyeckue obnactu 3emnu. Bunbl-
SHAEMUKHU U PEIIUKTHI.

OMOpPHOJIOTUYECKHE U CPAaBHUTEIBHO-MOP(OIOrMYECKUE METObl M3yUEHHUS
BONIIOLMHU. ['€HeTHYecKMe MEXaHU3Mbl 3BOJIOLHMHM OHTOI€HE3a M IOSIBICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTUYHBIE  OpPraHBbL.
PyaumenTtapuble  opraHbl M aTaBu3Mbl.  MOJIEKYJISIpHO-T€HETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYECKUE  METOJbl  M3YyYEHUS  HSBOJIIOLUU.
['omonornynbie reHbl. COBpPEMEHHbBIE METOMABI MOCTPOCHHS (PUIOTEHETHUECKUX
JEPEBHEB.

XPpOMOCOMHBIE MYTallX U HBOJIIOIUSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) dBOJMONUU. [IpuHyun cmenvl yHKyull.
HeoOparumocTs 3Bomonmu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLINH.

JdemoHcTpanuu

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

Tabnuiel 1 cxeMbl: «DUITOTEHETUYECKUIA PAJT JOMIAAN», «APXEONTEPUKCH,
«3Bepo3yoOble  smepb»,  «Creronedansy,  «Punmoputh»,  «CemMeHHBbIE
nanopoTHUkW», «buoreorpapuyeckue 30HbI 3emiun», «Jlpeid KOHTHHEHTOBY,
«Penukth», «HauanpHbple cTaguu 3MOPUOHAIBHOIO pa3BUTHS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE M aAHAJOTMYHBIE OpraHe, «PyaumeHThD,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKa M IIKMMIIaH3e», «l JIaBHBIE
HaIpaBJIeHUs 3BOJIOIUNY, «OO0I11I1e 3aKOHOMEPHOCTHU 3BOJIIOIIUI.

OOGopynoBaHue: KOJJIGKIIMU, TrepOapuu, MYJSHKA HCKOMAEMBIX OCTaTKOB
OpraHU3MOB, MYJISDKA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3BuTHE )KU3HA Ha 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIAEHUS >KM3HM Ha 3emie. AOUOreHe3 M
naHcrepmus. [JJoHayyHble IpeICTaBICHUs O 3apOKACHUU KU3HU (KPEAMOHU3M).
['mnoTe3a NOCTOAHHOTO CaMO3apOXKIEHHUS )KU3HH U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnannanuanu, JI. [Tactepa. [IpoucxoxxaeHue >KM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE JTallbl HEOPTraHU4ECKON 3BOJIIOLIAM. [InanerapHas
(reojoruueckasi) SBOJIONUSA. XHMHYECKas OHBOMIONMSI. AOHOTCHHBIM CHHTE3
OpraHnyecKkux BenlecTB u3 HeopraHnuyeckux. Ombir C. Mwmwiepa u I'. HOpwu.
O6pazoBanue mnoauMepoB U3 MoHOMepoB. KoamepBatHas rumnoreza A. .
Onapuna, runore3a nepBU4HOro OynboHa Jk. XonaeHa, reHeTuyecKas THrnoTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoteza «mmpa PHK» V. T'mnbepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.



Uctopuss 3emnu u meroabl €€ wu3ydyeHus. lckomaemble OpraHuYecKue
ocratku. ['eoxponHonoruss u e€ wmeronbl. OTHOCUTENbHAsT H  aOCOJIOTHAS
reoXpoHOJIOTHs. [ €0XpOoHOIOrnuecKas mKana: 0Hbl, IPbl, IEPUOBI, SIIOXU.

Hauvanbubie sTanel oprannueckor »sBomonud. [logBiaeHne u 3BOTOLUA
MEPBBIX KJIETOK. DBONIONUS MeTabonm3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIIEHKM KaK aHaJIOT MEPBhIX HA 3eMJie COOOIIECTB.
CrpomaTtonuTtsl. [TpokaproThl U 3yKapUOTHI.

[IpoucxoxneHne 3ykapuoT (CUMOMOreHe3). DBOJIIOIIMOHHOE MPOUCXO0XKICHHE
BUPYCOB. [IponcxoxieHne MHOTOKJIETOUYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE ATallbl 3BOJIOLMHU BbICHIMX pacTeHuil. OCHOBHBIE apOMOP(O3bI
pacrennii. Bwixox pacrenmii Ha cymry. llosBiieHHMe CIOPOBBIX pacTEeHHU U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. I[IpoucxoxaeHue [BETKOBBIX
pacTECHUM.

OcCHOBHBIE 3Tallbl 3BOJIOLMHU KUBOTHOTO MHUpA. OCHOBHBIE apoMOp(o3bI
XKUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TunoB. [lepBbie xopoBbIE )KUBOTHBIE. JKHU3Hb B BOJIE. DBOJIOIUS MO3BOHOYHBIX.
[Tpoucxoxnenne amubuii U pentwimil. [IpoucxoxaeHe MICKONUTAOIMIMNX U
ntul. [lpunuun xmroyeBoro apomopdoza. OcBoeHue O€CrO3BOHOYHBIMU U
MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

PazButne ku3HM Ha 3emie MO 3paM U MepuojaM: apxeu, MpPOTEpO30i,
nmajgeo30l, Me3030H, KaitHo30i. OOmas  xapakTepuCTHKa  KiIuMara M
re0JIOTMYECKUX IporeccoB. llosiBIeHHE M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro yclIOBUA U BIMSHUE HA Ta30BbI COCTaB aTMOC(hEpHI.

MaccoBble BbIMUPAHHUSI — 3KOJIOTHUYECKUE KPU3UCHI ITpouuioro. IlpuunHsl u
CJIEICTBUSA MAacCOBBIX BbIMHUpaHUl. COBPEMEHHBIM 3KOJIOTMYECKUN KpPH3HUC, €ro
ocobenHoctu. [Ipobnema coxpaneHus 6uopazHoodpaszusi Ha 3emiie.

CoBpeMeHHas cucteMa opraHudeckoro mupa. [IpuHIuUIBI KiaccupuKanuu
opranu3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIIbl OPTaHU3MOB.

JdeMoHcTpanuu

[Toptpersr: ®@. Penn, JI. Cnasutanuanu, JI. [lactep, 1. . Meunukos, A. H.
Omapun, Ix. Xonaenn, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6mums! u cxembl: «Cxema omnbita @. Penuy, «Cxema omnbita JI. I[Tactepa mo
U3YUYEHUIO CaMO3apoxkJIeHus xu3Hu», «Cxema ombita C. Mwumnepa, I'. HOpwn»,
«JTanbl  HEOPTraHWMYECKOW  ABOMIOUMMNY,  «['€OXpOHOIOrMYecKas  IIKaJIay,
«HayvanbHble 3Tanbl OpraHUYecKoi 3Bosonun», «CxeMa o0pa3oBaHUS DYKAPUOT
nyTéM cumoOnoreHeza», «Cucrema XuBOM npupoab», «CTpoeHHE BUPYCAY,
«Apomopdosbl  pacteHuit», «PuHHOGUTH, «OTHOKIETOYHBIE BOAOPOCINY,
«MHOroknerounsle Boaopocany, «Mxwu», «llanopotHukn», «l 0l0CEMEHHBIE



pacteHusi», «OpraHbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOTO
mMupa», «Apomophosbl KHUBOTHBIX», «lIpocreitmue», «KuieyHomosocTHbIEY,
«IImockue YEpBUY, «YmeHucronoruey, «PBIOBIY, «3eMHOBOJIHBICY,
«IIpecmbikaromuecs», «lItuusy, «Mnekonurtaromue», «Pa3Buthe Xu3HU B
apXxeuckon spey», «Pa3Burue )KU3HU B MPOTEPO30OUCKON 3pe», «PazBuTne Xu3HU B
[1aJIC030MCKOU 3pe», «Pa3BuTue )XU3HU B ME3030UCKOU 3pe», «Pa3BuTue KU3HHU B
KallHO30MCKOM 3pe», «COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUPay.

OGopynoBanue: TepOapuu pacTEHUM pPa3IUYHBIX OTAEJIOB, KOJUICKIUU
HACEKOMBIX, BJIAKHBIE IPENApaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUJIEKIUN
UTJIOKOKHUX, CKEJEThl II03BOHOYHBIX JKMBOTHBIX, 4Yydella NTUIl U 3BEpEH,
KOJUJICKIIUM OKAaMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMbIX, MYJISDKH OpPraHHUYEeCKHUX
OCTaTKOB OPraHU3MOB.

Bupryanbnas  saGopatopnasi  paGora «MopgenupoBaHUE — ONBITOB
Mumniepa—tOpu 1o u3y4eHunro abMOreHHOTO CUHTE3a OPraHMYEeCKUX COCTMHEHUN B
MepBUYHON aTMochepe».

JlaGoparopHasi padora «/3ydeHue W ONKCAHUE HMCKOMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOB.

IIpakTnueckass padora «M3ydeHne 0COOCHHOCTEH CTPOCHHUS PaCTCHUI
Pa3HBIX OTAEIIOBY.

IIpakTnyeckas padora «/3yueHue ocOOEHHOCTEN CTPOEHUS MMO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOT U H.

CraHoBieHHE TNPEACTABICHUN O IMPOUCXOKICHUM 4eEJIOBEKa. Pennrnosnsie
BO33peHus. COBpEMEHHbIE HAYUHBIE TEOPHH.

CX0ACTBO YeNOBEKA C )KUBOTHBIMU. CUCTEMATHYECKOE TOJI0KEHHUE YEIIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJNOBEKA €  KMBOTHBIMHU:  CPaBHUTEJIBHO-
MOPGOIOTUYECKHE, AMOPHUOJIOTUYECKHE, (b13M0JI0r0-OMOXUMUYECKUE,
noBesieHueckue. OTanuus 4eloBeKa OT KUBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOW CUTHAIBHOM
CUCTEMBL.

JBroxkymure cuiibl (pakTopbl) aHTPOIIOTeHe3a: OMOIOrMYECKUE, COLIMATIbHBIE.
CooTHoIlIeHNnEe OMOTOTUYECKUX U COIMMATIBHBIX (DAKTOPOB B aHTPOTIOTEHESE.

OcHOBHBIE CTaJMM aHTpOIOreHe3a. PaHHME 4YenoBEeKOOOpasHble 00E€3bsIHbBI
(MIpOKOHCYJIBI) U paHHUE MOHTHJIBI — OOIIME MPEIKU YET0BEKOOOPa3HbIX 00€3bsSIH U
Mo1e. ABCTPAJONUTEKU — JBYHOTHE NMPEAKU JIIOAEH. UeloBEK yMeIbli, MepBbIe
W3TOTOBJIEHUS OPYAHM TpyAa. UenoBeK MpsIMOXOMSIIMNA U MEPBBIM BBIXOJ JIIOACH
3a  mpenenasl  Adpuku. YemoBek reWmenbOeprckuii  —  oOmMHA  IpeaoK
HEaHIEPTaJbCKOr0 YEJOBEKAa U YEJIOBEKa pa3yMHOro. UenoBeKk HeaHIepTalbCKUI



KaK BHJI JIIOJEH XOJIOJHOTO KiuMaTa. YeJIOBEeK pa3yMHbId COBPEMEHHOIO THIIA,
JICHUCOBCKUN YENIOBEK, OCBOCHHE KOHTHMHEHTOB 3a TpenenamMu AQpuku.
[TanmeoreneTrka M NajaeoOreHOMHMKA.

DBOJIOLHS COBPEMEHHOr0 4esnoBeka. EcTecTBEHHBI OTOOp B MOIMYJISIUAX
yeyoBeka. MyTanuoHHBIN Tiporiecc U nonumopdusm. [lomynsiuoHHBIE BOJIHEI,
npeid reHoB, murpanus U «3G(exT ocHOBaTeNs» B MOMYJAIMIX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckne pachkl. Ilonatne o pace. bompmme pacel: eBporeonHas
(eBpaswmiickasi),  aBCTpajo-HErpougHasi  (PKBaTOpuaibHas),  MOHTOJOHIHAsS
(a3uaTcko-amepukaHnckas). Bpemss u myTu paccenieHus 4YeloBeKa IO IUIaHETe.
EnuHcTBO  4yenoBeueckux — pac.  HayuHas — HECOCTOSTENBHOCTH  pacHU3Ma.
[IpucnocoONeHHOCTh YeIOBEKa K pa3HbIM YCJIOBHSM OKPYXKAIOIIEH Cpensbl.
Bnusaue reorpaduueckoit cpeapl u Apeiida TeHOB Ha Mopdoioruio U
(U3HOIOTHIO YeJIOBEKa.

MexaucuuIuinHapable  MeToAsl B (u3uuecko  (OMOJOrHYEcKom)
AQHTPONOJIOTMM.  OBOJIOLMOHHAS  AHTPOIOJOTHS WM IAJCOAaHTPONOJIOTHS
YeJIOBEUECKUX MOMysiuui. buoconnanpHble HMCCAEAOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanrie K03BOTIONMH OMOJIOTMYECKOTO M COLMAIBLHOTO B YEJIOBEKE.

JdemoHcTpanuu

[Toptpersr: Y. {apsun, JI. Jluku, 5. . Porunckuit, M. M. I'epacumos.

Tabmuipel 1 cxembl: «MeToIbl aHTPOIIOJIOTUIY, «I 0JIOBHOM MO3T 4YeIOBEKay,
«YenoBekooOpa3Hbie 00€3biHb», «CKeleT dYeloBeKa M CKeJeT IIMMIIaH3ey,
«PynMMEHTBI 1 aTaBU3MbDY, «/IBHKYIIUE CHUJIBI aHTPOIIOTEHE3a», « IBOJIOLIMOHHOE
IpPEBO  4YeNOBEKa», «ABCTpanonurek», «YemoBek  ymenslid», «YHemoBek
NPpSIMOXOIAIINIY, «JleHncoBckuil yenoBek» «Heanaepranbip», « KpoMaHbOHIIED,
«IIpenku yenoBekay», «ITarbl 3BOJTIOLNHN YEJIOBEKa», «Packl UemoBeKka.

O6opynoBanue: MyJSDKM — OKaMEHEJIOCTEeH, MpeAMETOB  MaTepuaIbHOU
KyJbTYpbl TpPEIKOB 4YEJIOBEKa, penpoaykuuu (dororpaduu) KapTHUH C
MU(DOTOTHIECKUMU W OHOJNEHCKUMH CIOKETaMH TPOUCXOXKICHHSI UEJIOBEKa,
¢dboTorpaduu Haxo0I0K UCKOTIAEMBIX OCTATKOB Y€JIOBEKa, CKEJIET YeI0BEeKa, MOJCIb
yeperna 4YeJOoBE€Ka W 4epena NIMMIIaH3€, MOJENb KHUCTH YEJIOBEKa U KUCTHU
LIMMITaH3€, MOJENH TOPCA MPEIKOB YEIIOBEKA.

JlaGopaTopHasi padora «l3yueHne o0COOCHHOCTEH CTPOCHHUS CKeleTa
YEJIOBEKA, CBA3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTueckas padora «/3yyeHre S3KOJOTMUECKUX aJanTalui YEJIOBEKa.

Tema 6. Jxosorusi — Hayka O B3aHMOOTHOLIEHHMAX OPraHM3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalolel cpeaou



3apoxaeHue U pa3BuTHE 3KoJoruu B Tpyaax A. ['ymoOoneara, K. @. Pynse,
H. A. CesepuoBa, 2. I'ekkens, A. Tenciu, B. H. CykauéBa. Pazgensl u 3amauu
9KO0J0THH. CBSI3b 3KOJIOTHU C APYTUMHU HAyKaMHU.

Metonpl 3kosoruu. llosieBble HaOMOIEHUA. DKCHEPUMEHTBHI B 3KOJIOTHMH:
MpPUPOJHBIE U JlabopaTopHble. MoJenupoBaHue B IKOJOTHH. MOHUTOPUHT
OKpY’Karolel cpeibl: JIOKAIbHBIN, PpErHOHATBHBIN U TJI00AIHHBIM.

3HauyeHue DHKOJOTMYECKUX 3HAHUM JUIT  YEJOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHME KAaK OCHOBA CBS3€M 4YeJIOBeYeCTBA C NMpUponor. PopMupoBaHue
JKOJIOTUYECKOM KYJIBTYPbI U 3KOJIOTHYECKOW TPAMOTHOCTH HACEJICHUS.

JdeMoHcTpanuu

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

Tabmuiel U cxembl: «Pa3nensl skoyorun», «Metoasl 3Kojorun», «Cxema
MOHUTOPHUHTIA OKPY’KAIOIIEH CpeabD».

JlaGopaTopHast padora «3yuenue METOJIOB AKOJIOTUYECKUX
VCCIIEIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

Okonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH UX nercTBus. Kiaccudukanus
HKOJIOTHYECKUX (DAKTOpPOB: aOMOTHUECKUE, OMOTHYECKHE, aHTpoIoreHHbie. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJornyeckux ¢akropos. IIpaBmio muaumyma (K.
Mmnpenrens, 0. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBI.

AbGuotnueckue ¢akropsl. CBeT Kak 3koyiormueckuii ¢akrop. JlelicTBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHHl W >KMBOTHBIX IO OTHOILIEHHIO K cBeTy. CuUrHanbHas poJib CBETA.
DoTonepruoanu3M.

Temneparypa kak skosioruueckuii ¢akrop. JleiictBue Temmneparypsl Ha
opraHusMbl. [IoMKHIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MbI. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxnocte kak skonormdeckuit ¢aktop. Ilpucnocobrmenus pacteHuil K
nojjiep>kanuio BogHoro Oananca. Kiaccudukaiys pacTeHUM MO OTHOIIEHUIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/yIIIHAs, TOYBEHHAs,
rIyOMHHAasT ~ TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3MKO-XUMHUYECKUE
0COOEHHOCTH cpell oOuTaHusi opraHu3mMoB. IlpucnocoOneHuss OpraHu3mMoB K
KU3HU B Pa3HBIX Cpeaax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE putMbl. CyTOYHBIE U
roJu4Hbie PUTMBL. [IpUCTIOCOOIEHHOCT, OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBUU KU3HU.



XKuznennsie Qopmer opranusmoB. llonste o Ku3HeHHOW (dopme.
XKuznennsie  (HopMbl  pacTeHHWil:  JepeBbsl, KYCTapHUKH, KYCTApHUYKH,
MHOTOJICTHHE TpaBbl, OJHOJICTHHUE TpaBbl. JKU3HEHHBIE (OPMBI IKHUBOTHBIX:
ITUAPOOHOHTHI, T€OOMOHTHI, a’3pOOMOHTBHL. (OCOOEHHOCTHM CTpoeHuss U oOpasza
KU3ZHHU.

buotnueckue (bakTOopHI. Bunbr OMOTHYECKUX B3aMO/ICHICTBHUM:
KOHKYPEHITUSI, XUITHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, kooneparus,
MyTYyaJIu3M, KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxJeOHU4ecTBO). HeTpoduueckue
B3auMonelcTBus  (Tommueckue,  (Qopudeckue, (pabpuyeckue).  3HaUCHHE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpee
oburtanus. [IpuHIUN KOHKYPEHTHOT'O UCKITIOUCHHUS.

JlemoHCcTpanumn

Tabmuiel 1 cxeMbl: «Okojorudeckue (akTopel», «CBETOBOW CHEKTPY,
«IKOJIOTHYECKNE TPYIIIIBI )KUBOTHBIX MO OTHOLICHHIO K CBETY», «T€mIOKpOBHBIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE XKUBOTHBIE», «DU3MOIOTMYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl 0OUTaHUS OPraHU3MOBY», «DBHUOJOTUYECKUE PUTMbDY,
«Kuznennsie  Gopmbl  pacTteHuit», <« KuzHeHHBIE  (POPMBI  KUBOTHBIXY,
«IKOoCHCTEMA MIMPOKOJIIMCTBEHHOIO JIECa», « IKOCUCTEMA XBOMHOTO Jiecay, «Llenun
NUTaHus», «XuuHudectBoy, «llapasutusm», «Koukypenuus», «CumOuosy,
«KoMmmeHcanuzmy.

O6opynoBanue: repbdapuu pacTeHUW M SKUBOTHBIX, MPUCIOCOOICHHBIX K
BJIUSHUIO PA3JIMYHBIX HKOJIOTHYECKUX (akTOpoB, repOapuu CBETONIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIMBBIX PACTCHUH, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCIIMBBIE KOMHATHBIE PACTEHUSI, repOapuu U KOJUIEKIIMH TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, dydesia MTHUIl U 3BEpei, repOapuu
pacTeHul, OTHOCSIIMXCA K TUrpodutam, kcepoduram, Me3opuram, KOMHATHbBIE
pacTeHUs JAHHBIX TPYII, KOJUICKIIMU >KMBOTHBIX, OOMTAIOIINX B Pa3HBIX Cpeliax,
repObapuu M KOJUIEKIIMM PACTEHUN M JKUBOTHBIX, OOJQJalOIINX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBUH KU3HU, TepOapuu u
KOJUIEKIIMM PACTEHUW U YKUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpPM, KOJIEKIIUH
KUBOTHBIX, YUYACTBYIOIIUX B PA3TUYHBIX OUOTUYECKUX B3aHUMOICHUCTBUSIX.

JlaGopaTopHnasi paGora «BbIsBI€HHE MPUCIOCOOJCHUN OPraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTopnass pabora «BbIsBiIeHHE MPUCIOCOONCHU OpPraHU3MOB K
BIIMSTHUIO TEMIIEPATYPBI».

JlabopatopHass pabora «AHaTOMUYECKHE OCOOEHHOCTHM PACTEHHH U3
Pa3HBIX MECT OOHUTaHHS.

Tema 8. Ixos10rust BUA0B U NOMYJISIM A



DKOJIOTUYECKHE  XapaKTEPUCTUKHU OMYJISLINH. [Monynsiuma  kak
Oouonornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOCHHOCTEM OMOJ0OTUM BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiiuid. OCHOBHBIE TIOKa3aTeNMW MOMYJISIIIUU: YHUCIEHHOCTh, IUIOTHOCTD,
BO3pAacTHasi M TMOJIOBasl CTPYKTypa, PpOKIAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALUSL.

DKkoJyioruyeckasi CTpykrypa nonyssiiuu. OlleHKa YUCICHHOCTH MOMYJISIUU.
JlunaMuKa TOMyJSIUU W €€ peryisuus. buoThyeckuil moTeHIWan MOMyJISIUY.
MopenupoBaHue qTuHaMHUKU nonyssiuud. KpuBbie pocTa YMCIEHHOCTH MOMYJISIIIUY.
KpuBble BbDKHMBaHUS. Perymnsiiys YUCIEHHOCTH MOMYJSUUNA: poiib (HaKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTHUUECKUE CTPATEruu BUJIOB (T- U
K-cTparerun).

[Tonsitue 00 sKonOrMYecKoil Huiie Bupa. Mectoobutanue. MHoOromepHas
Mozenp dKkojmorudeckon Humm JIx.M. XatumHcona. Pa3smepsl skonoruueckou
Huiy. [loTeHnnanbHas U peaTu30BaHHas HUIIY.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BHIBI M UX JKU3HCHHBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBATICHTHI.

3aKOHOMEpPHOCTM TOBEAECHUS W MUIpPAMH >KUBOTHBIX. bHojgornueckue
WHBAa3UM YYKEPOJIHBIX BUJIOB.

JlemoHCcTpanumn

[Toptper: k. 1. XaTunHCOH.

Tabnuuel M cxembl: «DKOJOTMUYECKHE XapAKTEPUCTUKH  TOIMYJISIIUN,
«IIpocTpaHcTBeHHass  CTpyKTypa  momyJysiiuu», «Bo3pacTHble  mupamuibl
nonyysiun», «CKOPOCTh — 3acelieHusi IMOBEPXHOCTH 3eMJIM  pa3IuyHbIMU
opranuzMamMmn», «Mogenb 3kosiornaeckoirt Hummu [[x. M. Xatuunconay.

O6opynoBanue: repdapuu pacTeHHM, KOJUJIEKIIUU KUBOTHBIX.

JlaGopaTtopnass  pabora  «lIpucmocoGneHus ceMssH  pacTeHHH K
PACCETICHUIO.

Tema 9. Jkosorust coodmecTB. IKOJIOrHYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBsi3M MexIy
OopraHu3MamMH B OMOIICHO3E.

OxocucteMa kak oTkpbiTasi cucrema (A. JIx. Tencnu). OyHKIIMOHAIbHBIC
OJIOKM OpPraHW3MOB B DKOCHUCTEME: MPOIYIEHThI, KOHCYMEHTHI, PEIYIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue 1enu W CceTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B AKOcHCcTeMaX. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B 9KOCHCTEME.

OcHOBHbIE  TIOKa3aTelau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKHUE MUPAMU/IBI YHCesl, OMOMACCHI U SHEPTHH.



Jlunamuka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. Dayxmyayuu.
HamnpaBieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKieccuu. [lepBuuHbie u
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPOIOTCHHbIE BO3JEHCTBUS Ha
cykueccuu. KimnmakcHoe cooOiiectBo. bropasHooOpasue 1 mojiHOTa KpyroBopoTa
BEII[ECTB — OCHOBA YCTOMYNBOCTH COOOIIIECTB.

[IpuponHbie 3KOCUCTEMBI. JKOCUCmEMbl 03ED U peK. DKocucmembl MOpeu u
oKeano8. IKocucmemvl MYHOP, 1€CO8, Cmenel, nyCmbitb.

AHTpOIIOT€HHBIE JKOCUCTEMBI. ATrposkocucTema. ArporeHo3. Pazmuums
MEK/ly aHTPONOT€HHBIMH U MIPUPOAHBIMU IKOCUCTEMAaMU.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opomackas
dbnopa u dayna. CuHaHTpomu3alMUsi TOPOJCKON ¢ayHbsl. buonormueckoe wu
X03UCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJICHCTBUI OPTaHU3MOB B
sKkocuctemax. Ponv xackaonoeo sghghexma u 6u0os-30ughpukamopos (Kuouesvlx
8U008) 6 hyHKyuoHuposanuu sxocucmem. IlepeHOC IHEPTUM U BEIIECTB MEXIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIUN U 3KOCUCTEM
B YCJIOBHUSIX €CTECTBEHHBIX M AaHTPOIIOT€HHBIX BO3JCHCTBUIA.

Mexanusmol 8030elicmaus 3aepsA3HeHul pa3HbIX Mmunoe Ha
CYOOP2aHUBZMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  9KONO2UYECKO20  HOPMUPOBAHUS  AHMPONO2EHHO20  B030€UCMBUSL.
MeTo0J10rusi MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOTEHHBIX SKOCHCTEM.

JdeMoHcTpanuu
[Hoptper: A. JIx. Tencnn.
Tabmuuet u  cxembl:  «Ctpykrypa  OuoneHos3a»,  «JKocucreMa

IIMPOKOJIMCTBEHHOTO Jiecay, «IKOCUCTEMA XBOMHOrO Jeca», «DyHKIIMOHAIbHBIE
IpyNIbl OPraHU3MOB B 3KocHUcTeMe», «KpyroBopoT BEHIECTB B JKOCHCTEME),
«enu nutanus (macTOMUILHAS, JETPUTHAS)», « DKOJIOTHUECKas MUPAMUJIA YUCE,
«OKonoruyeckas nupamuaa OMoMacchl», «IKOJOTHYECKas MUpamMuia SHEPrum»,
«O6pa3zoBanue 6oao0tay, «IlepBuuHas cykueccus», «BoccraHoBieHUE Jieca ocye
noxkapay, «JKocucTeMa 03epay, «ArpoueHo3», «KpyroBopoT BeleCTB M IMOTOK
SHEPruu B arpoueHose», «[Ipumepsl ypboskocuctem».

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydelia NTHUI[ U
3Bepel, repObapuu KyJIbTYypHBIX U JUKOPACTYLINX PACTEHUHN, aKBapUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyeHue u onucanue ypo0o3KOCHUCTEMbD».

Jlabopatopnass padora «l3yyeHue pa3zHooOpaszusi MEIKHX [MOYBEHHBIX
YICHUCTOHOTHX B PA3HBIX IKOCUCTEMAX).

IKCKYypeHsl «IKCKYypCHsl B TUIIMYHBIM OMoOreorieHo3 (B AyOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXOJOJIbHBINA UK TTOMMEHHBIN JIyT, 03€p0, OOJIOTO)».



IKCKypceusi «DKCKypCUs B arpodKOCHCTEMY (Ha I0Ji€ WIM B TEIUIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buocdpepa — oOmennanerapHas 000J04Kka 3€MIIM, T/€ CYIIECTBYET WIH
CyIlleCTBOBaJa kKM3Hb. PazBuTHe npejcTaBieHuii o ouochepe B Tpyaax J. 3rocca.
VYyenue B. U. Bepnanckoro o 6uoctepe. O6mactu 6uochepst u e€ cocras. JKuoe
BeIECTBO OHochepsl U ero PyHKIUU.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouocdepsl Kak
rIo0abHOM dKocHCcTeMBbl. J{nHaMudeckoe paBHOBecue B Onocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXUMHUYECKHE ITUKIBI (YIiepoia, a30Ta). PUTMUYHOCTD SBJICHUIM
B Ouocdepe.

3oHanbHOCTh Ouocdepsl. [lonarue o Omome. OCHOBHbIE OMOMBI CYIIU:
TYHJpPa, XBOWHBIE JIECa, CMEIIAHHBIE U IIUPOKOJIUCTBEHHBIE JiECa, CTENU, CABAHHBI,
MyCTBIHU, TPOIIMUYECKHE JIeca, BEICOKOTOPhs. KiiuMar, pacTUTENbHBIN U dKUBOTHBIM
MUp OMOMOB CYIIIH.

Crpykrypa U QyHKIUS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOr0 MOTEHIMANA U
onochepHbIX PyHKITUT.

JdeMoHcTpanuu

[Toptpetst: B. W. Bepnanckuii, J. 3rocc.

Tabmuuel u cxembl: «['eocdepsr 3emin», «KpyroBopor asora B mpupoaey,
«KpyroBopoT yriepoga B mpupone», «KpyroBopor kuciopojga B HpUPOJIE»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbe Ouombl cymmy, «Kinumarnueckue
nosca 3emnm», «TyHapay», «Talra», «Cmemannsiii jgec», «IIMpOKOIMCTBEHHBIN
nec», «Crenby, «CaBanHay, «llycTeiHsg», « TponudecKuii gecy.

O6opynoBanue: repdapuu pacTeHHU pa3HbIX OMOMOB, KOJUICKITUHN >KUBOTHBIX.

Tema 11. YesnnoBek u oKpy:xa0Ias cpeaa

DKOJIOTHYECKHE KPHU3UChI M HMX TMpPUYUHBL. Bo3aeicTBue uenoBeka Ha
ouocdepy. 3arps3HeHue BO3AyHIHON cpenbl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3mMeHeHnue kiumara.

AHTpPONIOTEHHOE BO3JICWCTBUE HA PACTUTEIBHBIA U )KUBOTHBIN Mup. OXpaHa
pPaCTUTENHHOTO W KUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOIBI.
Kpacubie kHurun. Ocob0o oxpansemble mnpupoanbie Ttepputopun (OOIIT).
borannyeckue cajpl ¥ 300JI0TMYECKUE TTAPKH.

OCHOBHBIC TPHUHIUIIBI YCTOMYMBOTO PAa3BUTHS YEJIOBEYECTBA U IMPHUPOJIBIL.
PanonanbHOE ~ NPUPOJONONB30BAHME M COXPAaHEHHE  OMOJIOTMYECKOro
pasHooOpasust 3emin. OOmMe 3aKOHOMEPHOCTH TIJI00ABHBIX HSKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSITHBIE MOCIEACTBUS.



Pa3BuTHEe METOJOB MOHUTOPWMHIA PAa3BUTHS OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemuvle UCCIe008aHUsI nepexo0a K pecypcocbepezaroujeii U
KOHKYDEeHmMOCnocooHou  oHepeemuke.  buonoecuueckoe  paznoobpasue  u
ouopecypcol. Hayuonanvuvle ungopmayuonuvle cucmemvl, obecnedusaouue
00Cmyn K uH@opmayuu no COCMOAHUI0 OMOENbHbIX U008 U dKocucmem. OcHosbl
IKopeadbunumayuu dKocucmem U cnocobos 60pvOvLl ¢ OUONOBPENCOCHUAMU.
Pexoncmpyxyus mopckux u HazemMHuLX IKOCUCTNEM.

JlemoHCcTpanuun

Tabmuuet w  cxembl:  «3arpsizHeHHe  atMocdepr»,  «3arpsi3HEHUE
ruapocdepbl», «3arpsisHeHue nouBb», «llapHukoBbit  apdext», «Ocobo
OXpaHsieMbIC MPUPOJTHBIE TEPPUTOPUNY», «KMOACIIN YIIPABISIEMOTO MUPAY.
O6opynoBanue: (ororpaguu oxpaHsSEMbIX pacTeHHM W KUBOTHBIX KpacHoit
kHuru Poccutickon ®@enepanuu, KpacHol KHUTH peruoHa.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BNOJIOT'MA HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHS
oOy4JaromMUMHUCs TPOrpaMM CpeaHEero oO0Imero oOpa3oBaHUsS: JIMYHOCTHEIE,
MEeTanpeaMETHbIC U TTPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOEHUS MPOrPAMMBI MO OHMOJIOTHUU
BBIJICJICHBI CIEAYIOIIME COCTABISIONINE: OCO3HAHME OOYYaIOIUMUCS POCCUICKON
IPAXKIAaHCKON HIEHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOMPENCNICHHUIO, Haiuuue Mmomusayuu K OOy4YeHHIO  OHOJIOTHH,
yeneHanpasiennoe pazsumue BHYTPEHHUX YOEXKICHUN JIMYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAIULIMI DPa3BUTHSL OMOJIOTHYECKOTO
3HAHHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATCIIBHOCTA IIEHHOCTHO-CMBICJIOBBIMUA  YCTAHOBKaMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  OOpa3oOBaHUsl, Haluyue  HpPABOCO3HAHUS  DKOJIOTHYECKOU
KYJBTYPbL, CHOCOOHOCMU CMA8UmMb TN U CTPOUTH )KU3HEHHBIC TIAHBbI.

JIM4HOCTHBIE pe3ybTaThl OCBOCHUSI TPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B EIMHCTBE YYCOHOM U BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHU C
TPAIUIIMOHHBIMUA POCCUMCKUMU COLUOKYJIBTYPHBIMU, UCTOPUUYECKUMU U JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI U CIOCOOCTBYIOT TMPOIIECCaM CAaMOIIO3HAHMS, CAMOBOCIIHTAHHS U
CaMOpAa3BUTHUA, PA3BUTHUS BHYTPEHHEH MO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBAXXEHHUS K 3aKOHY WM IMPABOMOPSIAKY, YEIOBEKY TPyJa U CTapLIEMy MOKOJECHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONICHHWS K KYJIbTYpPHOMY HACIEAWIO H
TpaAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepaunuu, Opupoae U
OKpYXaroIleH cpee.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS YueOHOro mnpenmera «buomorus»
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUaIOIINXCsl PYKOBOJACTBOBATHCS
chopMHUPOBAaHHOW BHYTPEHHEW TMO3UIIMECH JUYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUCHTAIlM{, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOro OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA ACSATEILHOCTU B MPOIIECCE peaau3allid OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEIILHON IESITENHbHOCTH, B TOM YKCIIE B YACTH:

1) rpa:xaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKU 00YYaIOIIEeTrOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KEHUE
3aKOHa M MPaBOMOPSIIKA;



TOTOBHOCTH K COBMECTHOM TBOPUYECKON MAESITEIBHOCTH NIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YUYEOHBIX M MO3HABATEIbHBIX 3aJ]a4, BBHITOJIHEHHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO TO3UIHIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHITH €€;

YMEHHUE YUUTHIBATh B CBOMX JEHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJIEH C Pa3HBIMU YOCKIACHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COI[MATIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIIOIHEHUS
y4eOHBIX, TO3HABaTEIbHBIX M MCCIENOBATEIbCKUX 3a/a4, YBAKUTEIHHOTO
OTHOILICHHS K MHEHHUIO OIMOHEHTOB IMpU OOCYXJIEHHH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPHKAHUS;

TOTOBHOCTh K TyMaHUTApHON U BOJOHTEPCKOMN AESATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHUS

c(hopMUPOBAHHOCTH POCCUNCKOU IPa)XKIaHCKOMN UJICHTUYHOCTH,
MaTpuoOTU3Ma, YBaXKEHUS K CBOEMY HApoOJy, UyBCTBA OTBETCTBEHHOCTH IEpen
Ponunou, ropmoctu 3a cBoW Kpai, cBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
IPOILJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOILICEHHE K MIPUPOTHOMY HACJICAUIO U MTaMsITHUKAM MPUPOJIbI,
NocTHXeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKAX YUYEHBIX B CTAaHOBJICHHUE W
pa3BUTHE OWOJOTUH, TOHMMAHHUS 3HAYEHUs OWOJIOTMM B TO3HAHWU 3aKOHOB
MIPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIeCTBA;

uaeiiHas yOeXJIEHHOCTb, TOTOBHOCTh K CIIy’)K€HUIO M 3amure OtedecTsa,
OTBETCTBEHHOCThH 3a €r0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMNCKOI0 HApO/Ia;

c(hOopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSCh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISIM, CO3JaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPUHATHS LEHHOCTEM CEMEWHOM JKM3HHM B COOTBETCTBUU C
TpaguuusaMu HaposioB Poccuu;

4) 3¢TeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYyAa, OOIECTBEHHBIX OTHOIIICHUA;

NOHUMAaHHE 3MOLIMOHAIIBHOTO BO3/IEUCTBUS JKUBOU NPUPOIBI U €€ LIECHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHUE
IPOSIBISATH KAUECTBA TBOPUYECKOW JIMYHOCTH;

5) ¢usnyeckoro BocnuTanus, GOPpMUPOBAHMS KYJIbTYPbI 310POBbSI U
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

MOHMMAaHUE W peaju3anus 370pOBOTO U 0Oe30macHoro obpasza >KU3HH
(3mopoBOoe  TUTaHUE, COOJIOJIGHUE TUTHEHUYECKUX TMpaBUI W HOPM,
cOQTaHCUPOBAHHBIM PEXUM 3aHATAW M OTAbIXa, peryjspHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIIEHUS K
COOCTBEHHOMY (hHM3UYECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

NOHUMAaHHE UEHHOCTH TMpPaBUJI HWHIUMBUAYAJbHOTO M  KOJUIEKTHBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUAX, YTPOKAIOIIUX 3/I0POBbIO U KU3HU JIOJIEH;

OCO3HAHUE TMOCIEICTBUI U HEMPUATHUSI BPEAHBIX MPUBBIUEK (YMOTpeOIeHUs
aJIKOr0Jisl, HAPKOTUKOB, KYpPEHUS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYAy, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYIO0JIIOOHE;

FOTOBHOCTh K AKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOSATEIHHO
BBITMIOJIHATh TAKYIO AESTEIbHOCTB;

HMHTEpeC K pa3iMuHbIM cepam mpodeccuoHaIbHON AesATETbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp OyAylied mnpodeccuu H  PeaTu30BbIBATH
COOCTBEHHBIC KU3HECHHBIE TUIAHBL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3OBaHHMIO W CaMOOOpa30BaHUIO Ha
NPOTSIKEHUU BCEU )KU3HU;

7) 3K0JIOrH4eCKOro BOCIMTAHMS

HKOJIOTHYECKH I[€JI€CO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHUKY
KU3HU Ha 3eMJI€, OCHOBE €€ CYyIlIECTBOBAHUS;

MOBBIIIIEHWE YPOBHS DKOJOTUYECKOW KYJIbTYphl: IPUOOPETEHHUE OIbITa
IJITAHUPOBAHUSI TIOCTYNKOB W OIEHKM WX BO3MOXHBIX TOCJIEACTBUN ISt
OKPYIKalOIIEH CPEbI;

OCO3HAaHHME TJI00ATBHOTO XapakTepa JKOJIOTMYECKHX MpoOJjeM M IMyTed HuX
pelieHus;

CHOCOOHOCTh HMCIOJIB30BaTh MPUOOpPETaeMble NPU U3YYEHUU OHOJIOTHH
3HaHWST W yMEHHUS TIPU PEIMICHUH TMpoOJieM, CBSI3aHHBIX C PalMOHAIHHBIM
NPUPOOIIOIb30BAaHUEM  (COOJIIOICHHE  MpPaBHJI  TOBEJIEHUS B MPHUPOJE,
HalpaBJICHHBIX Ha COXPaHEHWE pABHOBECHS B JKOCHUCTEMaxX, OXpaHy BHUJIOB,
AKOCUCTEM, Orochephl);

AKTUBHOE HENPUATHE JICMCTBUW, NPUHOCAIIMX BpEd  OKpY’KAIOIIEH
NPUPOAHON Cpejie, YMEHHE MPOTHO3UPOBATh HEOJIArOMPHUSTHBIE SKOJIOTMYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPETOTBPAIIATh UX;



HaJIM4HME PA3BUTOIO 3KOJIOIMYECKOTO MBIIUIEHHUS, SKOJIOIMYECKOU KYJIbTYpHI,
OTIbITa NEeSITENHHOCTU HKOJIOTHYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATHCSI UMM B TO3HABATEIbHON, KOMMYHUKATUBHON MU COLIMAILHOM
MIPaKTUKE, TOTOBHOCTH K yYaCTHIO B IPAKTUYECKOMN AEATEIBHOCTH HKOJIOTHYECKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAyKW M OOIIECTBEHHOW NMPAKTHKU, OCHOBAHHOI'O Ha JIMAJIOre
KYJbTYp, CIOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE SI3HIKOBOM M YHUTATENBCKOM KYJIBTYpbl KakK CpeJCTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U MO3HAHUS MUPA;

MOHMMAaHUE crneruduKd OWOJIOTMM KaK HayKd, OCO3HaHHS €€ poJih B
(GOopMUPOBAHHUN PALMOHATIBLHOTO HAYYHOT'O MBIIUIEHUS, CO3/JaHUU LIEJIOCTHOTO
NpEeJCTaBIeHUs 00 OKpY)KarolleM MHUpE KaK O €IUHCTBE MPHUPObI, YeJIOBEKa U
oOlIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodiieM
COXpaHEHUs TPUPOAHOTO PABHOBECHS;

yOEeXKAEHHOCTh B 3HAYMMOCTU OWOJIOTUU JJIi COBPEMEHHOM LMBHIN3ALIUU:
oOecrieyeHus: HOBOTO YpPOBHS Pa3BUTUS MEAMIIMHBI, CO3/IaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJEMbl  Pa3BUTHS
YeJIOBEYECTBA, TOMCKA MyTEeH BBIX0J1a U3 INI00ANBHBIX 3KOJIOTMYECKUX MPOOIeM U
o0ecrieyeHusi  Mepexoja K  YCTOMUYMBOMY  pa3BUTHIO,  pallOHAJIbHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcoB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OHOJOTMYECKUX 3HAHMM B LEJAX
NOBBIIICHUS] OO0IIEeH KyJbTypbl, €CTECTBEHHO-HAy4YHOH TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHATILHON TPaMOTHOCTH OOydaromuxcs, GopMHpPYyEeMOil
MIPU U3y4YEeHUU OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh TMOJTy4YaeMble 3HAHHS JUIsl aHaiu3a W
OOBSICHEHHUS SIBIICHUN OKPYKAIOUIEro MUpPa M MPOUCXOMASIIUX B HEM M3MEHEHMUI,
yMEHHUE JieJaTh OOOCHOBAHHBIE 3aKJIOUEHHS Ha OCHOBE HAYYHBIX (AKTOB H
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJYYEHHSI TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUS IS
penieHus npooJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHHWE LIEHHOCTU HAyYHOM JEeSATENbHOCTH, TOTOBHOCTb OCYILECTBIATH
MIPOEKTHYIO U MCCIIEOBATENbCKYIO AEATENBHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTH K  HEMpPEpPhIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW MO OHUOJOTHU B
COOTBETCTBHH C KU3HEHHBIMH NMOTPEOHOCTIMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3yJbTaThl OCBOCHMS ydyeOHOTO mnpeamera «buonorus»
BKJIIOYAIOT: 3HA4YMMble i1 (OPMUPOBAHUS MHUPOBO33PEHUS OO0YyYarOLIUXCS
MEXIMCUUIUITMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYYHbIE MOHATHUS, OTPaKaoIIue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHeUUPUKYy METOJO0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, HEPIHs, SBJIICHUE, MPOIIECC,
CUCTEMA, Hay4yHbIi (akT, NPUHLUII, TUIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH, TEOPHUS,
UCCIIEIOBaHNE,  HAONIOJEHWE, U3MEpEHHe, OKCIEPpUMEHT U  Jpyrue);
yHUBEpCaIbHbIC YyueOHBbIe JelicTBUs (TIO3HABaTEJIbHBIE, KOMMYHHKATHBHBIC,

PEryJIATUBHBIE), o0ecrieurBaIoIINe dbopmupoBaHue (GyHKIIMOHAIBHOM
IPAMOTHOCTH W  COLIMAJIBHOM KOMIETEHIMU OOyYarolmuxcs; CIOCOOHOCTh
00yJaroIIXcst WCITOJIB30BaTh OCBOCHHBIC MEXIUCITUTUTHHAPHEIE,

MHUPOBO33PEHYECKNE 3HAHHWS W  YHUBEpPCaJbHbIE y4eOHbIE JIEUCTBHUS B
MO03HABATEIBHOMN U COLMATILHON MpPaKTHKE.

B pesynbrare wu3yueHus OHMOJOTMM Ha YpPOBHE CpPEIHEro OOIIero
oOpazoBanusi y oOyuatomierocss OyayT cQOpMHUpPOBaHBI [O3HABATEIIbHbIC
YHUBEpCaIbHbIC YUeOHbIE ACHCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YICOHbBIC
NCUCTBUS, PETYISATUBHBIE YHHUBEpCalbHbIE Y4ueOHbIE JEHCTBUS, COBMECTHAs
TCSATEIBHOCTb.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIero
o0pa30BaHus JTOJKHBI OTPaXKaTh:

OgBunanenue YHHMBepCaJIbHbIMHU yueOHBIMU NMO3HABATEIbHBIMHU
NefiCTBUSIMH:

1) 6a3oBbI€e JIOTHYECKHE 1€ CTBHUS:

CaMOCTOATENFHO  (QOPMYJIHMpPOBAaTH W aKTyalIM3UpoOBaTh  Mpodiemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPHW OCBOCHWM 3HAHWA TPHUEMBI JIOTHYECKOTO MBITUICHHSI
(amanuza, cMHTE3a, CpaBHEHUS, KiIacCU(pUKAIIK, 0000IIEHNs), PACKPHIBATh CMBICI
OMOJOTUYECKUX TMOHATUN (BBIAETATh MX XapaKTepHbIE MPU3HAKH, YCTAaHABIMBATH
CBSI3M C JIPYTUMHU MOHSATUSIMH);

OTIPENEeNSITh EIN JeATEIBbHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH HX
TOCTHKEHUS, COOTHOCUTH PE3YJIbTATHI JACSITEIILHOCTH C TIOCTABIICHHBIMU TEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TIOHATHUS JUIl 0OBSICHEHUS (PaKTOB M SIBJICHUM
KUBOM MPUPOJIBI;

CTPOUTH JIOTHYECKHE PACCYXKIACHUS (MHIYKTUBHBIC, ICAYKTHBHBIC, TIO
AQHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B PaCCMaTPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

NPUMEHSITh CXEMHO-MO/ICJIbHbIE cpencrtea Ui MIPEICTABIICHUS
CYIIIECTBCHHBIX CBS3€H M OTHOIICHUH B M3y4aeMBIX OMOJIOTHYECKUX OOBEKTax, a



TAKK€  NPOTHUBOPEYMH  Pa3HOrO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IUIAH PELICHUS MPOoOJIeMbl ¢ YYETOM aHaIM3a MMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B JIESITEIILHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LeJIIM, OLIEHUBATh PUCKH MOCIIEICTBUHN A€ATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH paboOTy B  YCIOBHUSX  peaibHOro,
BUPTYaJIbHOI'O 1 KOMOMHUPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE [P PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe McCCIe0BATEIbCKHE 1eHCTBHSA:

BJIQJIETh HABBIKAMH Y4E€OHO-UCCIEA0BATENIbCKOM U IPOEKTHON JI€ATEIbHOCTH,
HaBBIKAMM  pa3pelieHus MOpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOA0B PELIEHUS MPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
pa3IMYHbIX METOJOB O3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIe BHUJbI JESITEIBHOCTH IO MOJIYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpETalHH, NPeoOpa3OBaHUI0 MU NPUMEHEHHIO B YYEOHBIX
CUTyalUsX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX U COL[UAIbHBIX TPOEKTOB;

(GopMUpPOBaTh HAYUYHBIM TUI MBILIUICHUS, BIAJETh HAYYHON TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
JESATENBHOCTH U KU3HEHHBIX CUTYalUsIX;

BBISIBJIATh [IPUUMHHO-CJICJACTBEHHbIE CBSI3U U aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh TUINOTE3y €€ peIleHUs, HaXOAUTh APTYMEHThl NJisl J0Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBATh IOJYYEHHBIE B XOAE€ pELICHHA 3aJa4yd pe3yJbTaThl,
KPUTHUYECKU OLIEHHWBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAalUsIM, OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATh LEJICHAINIPABICHHBIN TOUCK MEepeHoca CPEeACTB M CIOco00B
JEeMCTBUSI B IPOPECCUOHAIBHYIO CPELLY;

yMETh NEPEHOCHUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHYECKYIO OOJacTH
KU3HEJEATEIbHOCTH;

YMETbh MHTEIPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBbIE WJIEU, MpeAJiaraTb OpUrHHAJIbHBIE MOAXOMbl U PEIICHus,
CTaBUTb MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

3) padora ¢ uHpopManHeH:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHUKAX MH(OpMaIMU (TeKCTe y4eOHOTro
nocoOus, Hay4HO-NOIYJAPHOW JUTepaType, OMOIOTMUECKHUX CJIOBapsX M
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHaIM3UPOBATH



HH(OPMAITUIO PA3TMYHBIX BUJOB U (OPM TPEICTABICHUS, KPUTHIECKU OIEHUBATH
e€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GhOopMyIUPOBATh 3alpPOCHl U MPUMEHATH PA3TMYHBIE METOJBI MPU TIOUCKE U
otbope Ouonornueckoil mHboOpMalnu, HEOOXOIUMOM JJIsi BHIMOJHEHUSI YUeOHBIX
3azay;

NpUOOPETaTh OMNBIT MCIOJIb30BaHUS HHPOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATh KYJIbTYPy aKTHBHOTO HCITOJIb30BAHUS PA3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TPEACTABICHUS
Oouosiornyeckor nHGopMaruu (CXemsbl, rpaduKy, JdarpaMMBbl, TaOJIUIIBI, PUCYHKH
H JIpyroe);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpeACTBAa TpH paboTe C
Ononornyeckor HWHPOpMANUEH: TPUMEHATh XUMHUYECKHE, (U3UUYECKUE W
MaTEeMaTUYEeCKUEe 3HAKW U CUMBOJBI, (OPMYJbl, abOpeBHATypy, HOMEHKIATYpY,
UCIIONB30BaTh M NPeoOpa3oBBIBATh  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISTHOCTH;

BIIAJ€Th ~ HABBIKAMHM  pAacloO3HaBaHWA W 3amuThl  WH)OpMaIuw,
UHGOPMAIIMOHHON 0€30MaCHOCTH JTINYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU J€HCTBUSIMM:

1) oOmenme:

OCYIIECTBIIATH KOMMYHUKAIIMH BO BCeX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WJIM JUCKYCCHUHU TIO CYIIECTBY OOCYyXIaeMod Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHHO BBIMOJHEHUS IpEaiaracMou
3a/lay, YIYUTHIBATh MHTEPECHI W COTJIIACOBAHHOCTH IMO3UIMNA JAPYTHX yYaCTHUKOB
JIMAJIora Uil JUCKYCCHH);

pacno3HaBaTh HeBepOalbHBIE CpeAcTBa OOIIEHHUs, I[MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYAaIlHi,
YMETh CMATYATHh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BIIAJICTh PA3IMYHBIMU CIIOCOOaMH OOIIEHUS W B3aWMOJICHCTBUS, TTOHUMATh
HaMEPEeHUs JIPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPpEKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas JAesITeJIbHOCTD:

MMOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIWBHUIYaIbHOM
paboTHI MPU PEIICHUH OMOJIOrMYECKOM MPoOIeMbl, 000OCHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aUMOJICHCTBUS MPU PEIICHUN yIeOHOM 3a1a4H;

BbIOMpATh TEMATUKY M METOJIbI COBMECTHBIX NEHCTBUN C YUYETOM OOIIUX
MHTEPECOB M BOBMOXHOCTEH Ka)I0TO YjeHa KOJUICKTHBA,



IIPUHUMATh LEJIA COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJAMHUPOBATh JEHUCTBUS MO €€ JOCTUKEHUIO: COCTaBIAThH IUIaH JCHCTBHIA,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHUKOB, OOCYXIaTh pe3yiabTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMaHIbl B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIE MPOEKThI, OLIEHMBaTh HWJEW C TO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISTh IMO3UTHUBHOE CTPAaTErMYECKOE IOBEACHUE B PA3IMYHBIX
CUTYaIMSIX, TPOSBIISTh TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

Ogy1aieHUe YHMBEPCAJIbHBIMH PeryJIssTHBHBIMH J1eHCTBUSMMU:

1) camoopranusauus:

UCIIOJIb30BaTh OHMOJOTHYECKHE 3HAHUS IS BBIABICHUS MpoOJIeM U HX
pEIIeHHs B )KM3HEHHBIX U YY€OHBIX CUTYaIUsX;

BBHIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1I€JIEBbIE WU CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUAX M MOCTYIKAX IO OTHOLICHHUIO K KMUBOUM MpPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATENIBHYIO NESITENIbHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJjadyu B 00pa3oBaTEILHOMN
JESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO ~ COCTAaBJISITh IUIAH pPELIEHUs NOpoOsieMbl €  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEOUTEHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIMpATh paMKH YY4EOHOIO MpeAMETa HAa OCHOBE JIMYHBIX NMPEANOUYTEHUN;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHUpPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEeIICHHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

CocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOW SPYAMIMH B
pa3HBIX 00JIaCTAX 3HAHUN, TMOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTENbHBIA U
KyJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJaJIeTh  HABbIKAMM  TO3HABATEJIbHOM  peQUIeKCMU KaKk  OCO3HaHHUS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAHM, MCHOJb30BaTh MPUEMBI peQIIEKCUU ISl OLEHKU CUTYalHUH, BHIOOpA
BEPHOT'O PEILIEHUS;

yMETh OLICHUBATh PUCKH U CBOEBPEMEHHO NPHUHUMATh PEIICHUS IO HX
CHUKEHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl APYTMX IPU AaHAJIU3€ pPE3yJIbTaTOB
NESATENBHOCTH;

3) npuHATHE ce0s U APYIUX:

MPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX IPU AaHAIU3€ pPE3yJbTaTOB
NESATENBHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYrUX HA OIIHOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeIoBeKa.

HPEIAMETHBIE PE3YJIBTATbBI

[IpeameTHble pE3yNbTaThl OCBOCHMSI COJEPKaHUS YYEOHOro MpeaMeTa
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPUECHTHUPOBAHBI Ha OOECIECUCHHE
npopuiabHOro  00yuyeHust — oOywarouuxcsa — Oumosmormu. OHHM  BKIIIOYAIOT:
cnerupuyeckue s OMOJIIOTUM HAYyYHBIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHMIO, UHTEPIPETALMH U MPEeoOPa30BaHUIO 3HAHUM, BUIBI ACSATEIBHOCTU IO
MOJTYYE€HHUIO HOBBIX 3HAHUW W UX NMPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
pEaNbHBIX XU3HEHHBIX cuTyauusx. [IpenmeTHble pe3ynabTaThl MPEACTABIEHBI MO
rojaM U3y4eHus.

[IpeameTHBIe pe3ysibTaThl OCBOEHUsI yueOHOro npeamera «buonorus» B 10
Kacce OMKHBI OTPaXXKaTh:

c(OPMHPOBAHHOCTh 3HAHUW O MECT€ W POJIM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUU ECTECTBEHHO-HAYYHON KapTUHBI MHpA, B
MO3HAHWU  3aKOHOB TNPUPOABI W  PEHICHHH NpoOJieM  paldOHAIBHOTO
MIPUPOJIOTIONB30BAHMS, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTUH;

BJIQJICHUE CHUCTEMOH OHOJIOTMYECKMX 3HAaHHWH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraromye OuOJIOTMYeCKe TEPMHUHBI W TOHATUS (KHU3Hb, KIIETKa,
OpraHu3M, MeTadoJIu3M, TOMEOCTa3, CaMOpPEryJISIus, CaMOBOCIPOU3BEICHUE,
HACIIEJICTBEHHOCTh, MU3MEHUYUBOCTh, POCT U Pa3BUTHE), OMOJIOTHYECKUE TEOPUU
(xnerounas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopus
HacieAcTBeHHocT T. Moprana), yuyenus (H. V. BaBunoBa — o 1eHTpax
MHOrooOpa3usi ¥ MPOUCXOXKACHUS  KYJIbTYpPHBIX  pPAcTEHUM),  3aKOHBI
(eamHOOOpa3Ksi MOTOMKOB IEPBOrO MOKOJICHHS, PACIICIUICHHS, YACTOTHI TaMeT,
HE3aBUCUMOro HacienoBaHuss [. MeHzens, TOMOJIOIMYECKUX PSIIOB B
HacJICACTBEHHOH U3MEHUYUBOCTH H. . Bagunoga), TIPUHIIMIIBI
(KOMILJIEMEHTapHOCTH ),

BJIAJICHUE OCHOBHBIMM METOJIAMU HAYYHOTO IIO3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHUE, W3MEPEHHE,
HaOJI0/IeHHUE, DKCIIEPUMEHT);



YMEHHE BBIACIATh CYUIECTBEHHbIE MPU3HAKHU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM 4YHUCIE
OakTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX M YEIOBEKA, CTPOSHUSI OPTaHOB U CUCTEM
OpPraHOB pAacTEHHUil, >XUBOTHBIX, YEJOBEKAa, TMPOILECCOB >KU3HEIEATEIHHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX U Y€JIOBEKa, OMOJIOIMYECKUX
IPOIIECCOB: OOMEHa BeIIeCTB (MeTaboJIM3M), IIpEeBpaIlleHrs SHEPrur, OpOKEHHUS,
aBTOTPO(HOIO U reTepoTpoPHOro TUIOB MUTAHUSA, (POTOCHHTE3a U XEMOCHUHTE3a,
MHUTO3a, M€H03a, raMeTOreHe3a, IMOPUOTreHe3a, MOCTIMOPUOHAIBHOIO pPa3BUTHS,
pPa3MHOXKEHUS,  WHIUBUAYAJIbHOTO  pa3BUTHUS  opraHu3mMa  (OHTOTEHE3a),
B3aMMO/JICHCTBHSI T€HOB, T€TEPO3UCa, UCKYCCTBEHHOT'O 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXAYy OpraHOWJAMHU KIETKH M HX
GYHKIUSMHE, CTPOEGHHEM KIETOK pa3HbIX TKaHe W uX (QYHKUUAMHU, MEXKITY
OpraHaMd U CHCTEMaM{ OpraHOB y pPAacCTeHUM, >KMBOTHBIX M YEJIOBEKa U UX
GyHKUHUSIMH, MEXKIY CHUCTEMaMHU OpPraHOB M WX (PYHKIUSMU, MEXKIY 3Taramu
oOMeHa BeIIeCTB, dTallaMU KJIETOYHOTO IMKJIA W )KU3HEHHBIX IIUKJIOB OPTraHU3MOB,
TanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, T€HOTUNOM U (HEHOTUIIOM, (PEHOTHUIIOM U
(dakTopamu cpenbl OOUTaHUS;

YMEHHUE BBISIBISITH OTJIMUUTEIbHBIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIE
pacTeHUi, )KUBOTHBIX U YEIOBEKa,

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIME AapPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY Ui J0Ka3aTeIbCTBA POJICTBA OPIaHHW3MOB Pa3HbBIX
CUCTEMATUYECKUX TPYIIII;

YMEHHE perniath OMOIIOTUYECKUE 3a]]a4l, BBISBIISTh IPUUUHHO-CIIEICTBEHHBIC
CBSI3M MEXY UCCIIEyeMbIMU OUOIOTMYECKUMU MIPOIIECCAaMH U SBICHUSMU, I€TaTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHHHM IOJIyY€HHBIX PE3YJIbTaTOB;

YMEHHUE BBINONHATh JA0OPATOPHBIE U MPAKTUYECKUE padoOThI, COONIOAATH
MpaBuiia pu padboTe ¢ yueOHBIM U JJabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIJBUTATh TUIIOTE3bl, MPOBEPATh WX OSKCIEPUMEHTAIbHBIMU
cpeacTBamMu, (GOpMyJIUpys Leidb HCCIEJOBAHMS, AaHAJIU3UPOBATH IOJyUYECHHBIE
pE3yNbTaThl U I€NIaTh BHIBOBL;

YMEHHME Y4YacTBOBaTh B Yy4EOHO-HUCCIIEIOBATENIbCKON paboTe Mo OMOoJIOTHH,
HKOJIOTUH W MEIUIIMHE, MPOBOAMMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, H
nyOJIMYHO  TPEACTAaBIATH  MOJIYYEHHbIE  pe3yJbTaThl HAa  YYEHHMUYECKUX

KOH(EepeHITUAX;
YMEHHE OIICHWBATh JTUYECKHE aCIEKThl COBPEMEHHBIX HCCIIEIOBaHUN B
obmacth  OWONOTMM W MEIWIHUHBI  (KJIOHHPOBAaHUE,  HMCKYCCTBEHHOE

OIUTOZIOTBOPEHHE, HAMPaBIEHHOE M3MEHEHHWE T'€HOMa M CO3Jl[aHWE TPAHCTEHHBIX
OpraHu3MOB);



yMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BBIOOp Oymymieil mpodeccrnoHaabHOM
JESITENbHOCTA B 00JIaCTH OMOJIOTMH, MEIUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOTO XO034iCTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YIayOasTh MO3HABATEIbHBIN
MHTEpEC, HAIIPaBJIEHHBIM HA OCO3HAHHBINA BBIOOP COOTBETCTBYIOIIEH MPOPECCuu U
OpOAODKEHHE OHOJIOTUYECKOro 00pa3oBaHUS B OpPraHM3alUsIX CpPEIHEro
po(ecCUOHaIBLHOTO U BBICIIET0 00pa30BaHUsl.

[IpeameTHbIe pe3yJibTaThl OCBOEHUsI yueOHOro npeamera «buonorus» B 11
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJH OHOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTUHBl MHpa, B TO3HAHWW 3aKOHOB TPUPOJBI M PEIICHUH HKOJIOTUYECKUX
npoOJeM 4YeloBEYeCTBa, a TAakK€ B PEIIEHHWH BOINPOCOB PalMOHAIBHOTO
MPUPOIOTIOIB30BaHUS, U B (POPMUPOBAHUM LIEHHOCTHOT'O OTHOIICHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCUMCKUX U 3apyOEKHBIX yUEHBIX-OHMOJIOTOB B
pa3BuUTHE OUOJIOTUH;

YMEHHUE BIIAJIETh CUCTEMOW OHOJOTMYECKUX 3HAHUM, KOTOpass BKIKOYAET
ONpeAeNeHUs] U TOHHMaHUE CYIIHOCTH OCHOBOIIOJIATaloMIMX OHOJIOTHUYECKUX
TEPMUHOB M TOHATUH (BHJ, dKocHcTeMa, Ouocdepa), OMOJIOrHYECKUE TEOpUHU
(aBomouronHas teopust Y. JlapBuHa, CUHTETHYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CeBepuoBa — 0 myTsX U HamnpaBlIeHUsX 3Bosronuu, B.M. Bepuanckoro — o
ouocdepe), 3akoHbl (TeHeTHueckoro paBHoBecus k. Xapau u B. BaiinOGepra,
3apojsimieBoro cxojacrsa K. M. boapa), npaBuna (munumyma 1O. JluOuxa,
HKOJIOTHYECKON MHpaMuJIbl 3HEpPruM), rumnore3sl (rumore3a «mupa PHK» V.
I'unGepra);

yMEHHE  BJIQJ€Th  OCHOBHBIMM  METOJAaMH  HAYYHOTO  TIO3HAHUS,
UCIOJIb3YEMbIMU B OMOJIOTUYECKUX HCCIIEIOBAHUSAX )KUBBIX 00BEKTOB M 3KOCHCTEM
(omucaHue, u3MepeHue, HaOMI0JeHHe, SKCIEPUMEHT), CIOCOOaMU BBISBICHHUS M
OLIEHKH aHTPOIMOTEHHBIX U3MEHEHUI B PUPOJIE;

YMEHHE BBIJIENSATh CYLIECTBEHHbIE NPHU3HAKU: BHJIOB, OMOI€OLEHO30B,
APKOCUCTEM M Ouochepbl, CTAOMIM3UPYIOLIETO, IBIXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, aJIIONaTPUYECKOro u CUMITIaTPUYECKOTO
BUJI000pa30BaHusl, BIUSHUS JBIKYIINX CHJI 3BOJIOLMU HAa TEeHO(POH MOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOUTaHMsI, YepeloOBaHus HalpaBlIeHUI
ABOJIIOIUH, KPYTOBOPOTA BEIIECTB U MTOTOKA SHEPTUH B IKOCHCTEMAX;

YMEHUE YCTaHaBIMBAaTh B3aUMOCBSA3M MEXAY MpOIECCaMU HBOJIIOLUH,
ABWDKYIIMMH CHUJIAMH aHTPOINOTEHE3a, KOMIIOHEHTAMH Pa3IMYHBIX YKOCHCTEM H
MPUCTIOCOOICHUSMH K HUM OPTaHU3MOB;

YMEHUE  BBIABIATH  OTJIMYUTENbHBIE  NPU3HAKU  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BHJIOB K cpefie OOUTaHMs, a0MOTUYECKUX M OMOTHYECKUX



KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBsS3€d  OpraHM3MoB B  COOOLIECTBaXx,
AHTPOIIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIME AapTyYMEHTHI, OHMOJIOTHYECKYIO
TEPMHHOJIOTHIO U CHMBOJIMKY JUIsI JOKa3aTeJbCTBAa POACTBA OPTaHU3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U Cpeibl OOUTaHUs, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPaHEHHs MHOrooOpasusi BHJIOB U
HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHUS MPUPOJIBI M YEIIOBEUECTBA;

YMEHHE periatb OMOIIOTUYECKUE 3a]]a4l, BBISIBISATh TPUUUHHO-CIIEICTBEHHBIC
CBSI3U MEXAY UCCIIETyeMbIMU OUOJIOTMYECKUMU MTPOLIECCAaMU U SBJICHUSIMU, J€TIaTh
BBIBOJIBI ¥ IIPOTHO3bI HA OCHOBAHUU TMOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINONHATh JTAOOPATOPHBIE M TPAKTUYECKHE paboOThI, COONIOAATH
MpaBuiia pu padboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIJIBUTaTh TUIIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIbHBIMU
cpenctBamu, GOpMYIUpPYs IeJb KCCIEIOBaHUS, aHAJTU3UPOBATH IOTYUYEHHBIC
pe3yNbTaThl U AENaTh BBIBOJIBL;

YMEHHE Y4YacTBOBaTh B Yy4EOHO-HUCCIIEIOBATENIbCKON paboTe Mo OMOoJIoruw,
HKOJIOTUM W MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U
nyOJUYHO  MPENCTaBIATH  MOJYYEHHbIE  pe3yjibTaThl HAa  YYCHHYECKHUX
KOH(epeHIHUsX;

YMEHHE OLIEHWBATh TUIIOTE3Bl M TEOPHH O MPOUCXOKICHUU KU3HHU, YEIOBEKA
U YEeJOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHUIX U CIOCO0aX MperOoTBpaLICHUS
r1o0aabHbIX U3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oynymiedl mpodeccruoHaabHOM
AESITENFHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTHH, IPUPOAONOIH30BaHNUs, MEAUIINHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIbCKOrO XO34WCTBA, MHILEBOM
IPOMBIIUIEHHOCTH, YTIyONsATh TO3HABaTEIbHBIM WHTEpEC, HaIpaBiICHHBIA Ha
OCO3HaHHBIM  BBIOOP  COOTBETCTBYyIOIIEW mpodeccun H  MPOJOIDKEHHUE
OMOIOrHUECKOT0 00pa30BaHUsl B OPraHM3AIMIX CPEAHETO MPO(ECCHOHATHLHOTO H
BBICIIIET0 00Opa30BaHUS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
No 11/ HanmeHnoBaHue pa3/ie/ioB U TeM KoOHTpOIbHbI MpakTHaeckn (undposbie)
NMPoOrpamMmbl Bcero ¢ paGoTI ¢ paBoThi o0pa3oBaTte/ibHbIE
pecypcsl
1 buosiorust kak Hayka 1
2 JKuBbIE CHUCTEMBI M X U3YUYCHUE 2
3 buonorus knetku 2 0.5
4 XuMHUYecKas OpraHu3aIus KJIeTKU 10 1
5 CtpoeHue U pyHKIMH KIETKU 8 2
6 OOMeH BeleCcTB U MpEeBpallleHue SHEPTUN B 9 i
KJIETKE
7 Hacnencrsennas uadopmarnus u 9 0.5
peaninzanus e€ B KJIETKE
8 JKU3HEHHBIN UK KJICTKU 6 1
9 CtpoeHue u GyHKIIMH OPraHu3MOB 17 1.5
10 Pa3MHOKEHHE U pa3BUTHE OPTaHU3MOB 8 1.5
1 ['enetnka — HayKa O HaCIEACTBEHHOCTH U ) 0.5
M3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYMBOCTH 6 1
14 I'enernka yenoBeka 3 0.5
15 Cenexkuusi OpraHu3MOB 4 1
16 buoTtexHonorus v CMUHTeTHYECKasi OMOJIOTHUS 4
17 Pe3epBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 102 0 13




11 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB u TeM uudpoBbIe
Ne i/ P KonTpouabHbI IIpakTHyeckn (urcpp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
e padoThbI e padoThl
pecypcebl
| 3aposkJeHNe U Pa3BUTUE IBOJTIOIMOHHBIX 4
MIPEJICTaBICHUN B OMOJIOTUHI
2 Mukpo3BoIIOLHS U €€ Pe3yJIbTaThI 14 2
3 Makpo3BoJTIOLIUSL M €€ PEe3YJIbTAThI 6
[IpoucxoxaeHne u pa3BUTHE )KU3HU Ha
4 15 1.5
3emiie
5 [TpoucxoxaeHUE YEI0BEKA — AHTPOIIOTEHES 10 1
DKOJIOTHSI — HayKa O B3aUMOOTHOIIEHHUSX
6 OpPraHMU3MOB M HaIOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpY>Karolleu cpeaou
7 Opraau3Mel U cpeqia 0OUTaHUS 9 1.5
8 OKOJIOTHsI BUJIOB U MOMYJISIIHI 9 0.5
OKosorust cooOIecTB. DKOJIOTHIECKUE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rinobanbHas SKocucTeMa 6
11 UYenoBek U OKpyKarouas cpeaa 6
12 PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO YACOB 110 [TIPOT'PAMME 102 0 7.5







IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos i JIeKTPOHHbIE
ara
uugpoBbIie
Nen/m | Tema ypoka KouTpoabHbI IIpakTuyecku H3Y4YCHU bp
Bcero o0pa3oBaTe/IbHbI
e padoThbI e padoThI A
e pecypchbl
| buonorus kak KOMIUIEKCHasI HayKa U Kak 1 P3LLI
4acTh COBPEMEHHOT'0 O0IIIeCTBa
2 JKuBble cucTeMbl M X CBOWCTBA 1 PIL
3 YpoBHEBas opraHu3anus KUBbIX CUCTEM 1 PILU
4 HcTopust OTKpBITUS U U3yYEHUS KIIETKU. 1 PILU
Kinerounas Teopus
MeTtoibl MONEKYISAPHON U KIIETOYHOU PaLWL
ouonorun. [IpakTnueckas padora
5 «M3yuenue MeTo10B KJIETOYHOI OHoIoruu 1 0.5
(xpomatorpadusi, anextpodopes, '
muddepeHnranbHoe HEHTPUPYTHPOBAHNUE,
[TLIP)»
6 XUMHUYECKUI COCTAB KIETKU 1 PIL
7 MuHepanbHble BEIIECTBA KIETKH, UX 1 PaLL
Ouosoruyeckas pojb
Opranuueckue BelecTBa KJIeTKH — OeKu. PILU
2 JlabopaTtopHas pabota Nel «OGHapyxeHue | 0.5
0ENKOB C TOMOIIIbIO Ka4eCTBEHHBIX '
peaKuuiny
o PaLWL
9 CoiicTBa, Knaccupukanys u GyHKIUU 1




0O€eJIKOB

10 OpraHquCKI/Ie BEIIESCTBA KJIIETKH — PoLWL
YIJIE€BOJBI
11 Oprannueckue BenlecTBa KJIETKU — PaLWL
JIUIIHJIBI
12 Hyxneunossie kucnorsl. JJTHK u PHK. PIL
13 Crtpoenue u pynkuuu ATO. [Ipyrue P3LL
nykineosuaTpudocharsr (HTD)
14 Cexsenuponanue JJTHK. MeToibl reHOMUKH, PaLW
TPAaHCKPUIITOMHUKHU, TPOTEOMUKH
15 Metoapl CTPYKTYPHOUM OHOJIOTHH PILU
PO
16 Tunel knerok. [IpokapuoTndeckas KiieTka
CrpoeHue 2yKapuOTHIECKON KIIETKH. PO
17 [IpakTrueckas padota «M3yueHne cBONWCTB 0.5
KJIETOYHOH MeMOpaHbD»
18 [ToBepxHOCTHBIN anmnapaT KJIETKU PILL
OnHoMeMOpaHHBIE OPTaHOUIBI KIETKH. PaLL
19 [Ipaktuyeckas padora «M3yuenue 05
JIBUKEHMSI LINTOIIA3MbI B pPaCTUTENbHBIX '
KJIETKaX»
[TonmyaBTOHOMHBIE OPraHOW/IbI KIETKU: PaLL
20 MUTOXOHJIpHH, Tu1acTubl. JlabopaTopHas 0.5
paborta «HccnenoBanue miazMonusa u '
JIETIa3MOJIM3a B PACTUTENbHBIX KIETKAX»
21 HememOpanHbie OpraHoubl KIETKU PILU
22 Crpoenue u GpyHKIUH g1pa PIL




23

CpaBHUTENbHAS XapaKTePUCTHKA KIETOK
aykapuort. JlabopaTopHas pabora
«M3yyeHne cTpoeHuUs KIETOK Pa3TUIHbIX
OpPTraHUu3MOBY

0.5

P

24

AccuMuIsIivs U JUCCUMUIISILIUS — JIBE
CTOpOHBI MeTabonu3Ma. Turmsl ooOMeHa
BemiecTB. JlabopaTtopnas pabora «3yuenue
KaTaJIMTUYECKONW aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIIa3bl WK KaTarasbl)y

PaLl

25

DepMEHTAaTUBHBIN XapaKTep peaklui
KJIETOYHOTO MeTabonm3ma. JlaboparopHas
pabota «M3ydenue GpepMEeHTaTHBHOTO
paciierieHus mepokcuia BoAopoaa B
pPaCTUTENFHBIX U )KUBOTHBIX KJIETKAX»

0.5

PaLl

26

benku-akTuBaTOpHI U OENKU-UHTUOUTOPHI

PaLL

27

ABTOTpOGHBIN THIT 0OMEHA BEIIECTB

PaLWL

28

dorocunTes

PaLL

29

XemocuHres. JJabopaTtopHas pabota
«CpaBHeH#He nporieccoB pOTOCHHTE3A U
XEMOCHHTE32)

0.5

PaLL

30

Ana’poOHBIE OpraHu3Mbl. Buasl OposkeHus.
JlaGoparophas pabota «CpaBHeHUe
pOLECCOB OPOKEHHS U IBIXaHHSD)

PaLL

31

AnpoOHBIE OPraHU3MBbl. DTaIIbI
SHEPIreTHYECKOro oOMeHa

PaLl

32

DHeprusi MeMOpaHHOTO TpaJueHTa
npoTtoHoB. Cunte3 AT®: pabora
npotoHHON AT®-cunTa3bI

PaLl




P

33 Peakuum MaTpu4HOro cuHTE3a
o PO
34 Tpanckpunius — Marpuussiid cuare3 PHK
35 TpanciAnms u e€ 3rarbl PILL
16 Koauposanue amuHokucnot. Poss pubocom P3LU
B OHocuHTE3e Oernka
37 Opranuszanus reHoma y Ipokapuor u PaLl
9yKapuoT
38 MounekyisspHble MEXaHU3MBbI KCIIPECCUHN PaLL
T€HOB y 3YKapHOT
Bupycsl — BHeKJI€TOYHBIE (JOPMBI )KU3HU H PaLL
39 oOnuratHele napa3uThl. [IpakTHueckas 0.5
pabota «Co3anne MO BUPYCa»
40 BupycHsie 3a0051eBaHNs YeIIOBEKa, PaLL
JKUBOTHBIX, PACTEHUI
41 HanotexHonoruu B 6Monoruu v MeAUIIMHE Pl
42 JKU3HEHHBIN UK KIETKHA P3LL
43 Marpuussiii cunares JJHK PILL
Xpomocomsl. Jlaboparopras paboTa PO
44 «3yueHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIpenapaTax»
45 Jlenienue KIeTKu — MHUTO3 PoLl
Tunel knerok. KapuokuHes U IUTOKHUHES. PaLl
46 JlaGoparopHas pabota «Habmronenue 0.5

MHUTO3a B KJIETKaX KOHUMKA KOPEIIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpENnapaTax)»




P

47 Perynsauus >KM3HEHHOTO LIMKJIA KIETOK
48 Opranusm Kak eMHOE LIEJI0e PIL
49 Txanu pactenuit. Jlaboparopnas pabora 0.5 PO
«M3yuenue TKaHeN pacTeHUI )
TKaHU )KUBOTHBIX U YEJIOBEKA. PaLL
50 JlabopaTtopHas pabora «M3ydeHue TkaHeu 0.5
YKUBOTHBIX»
Opransl. Cuctemsl opranoB. JlaboparopHas PaLW
51 pabota «/3yueHue opraHoB IIBETKOBOT'O 0.5
pacTeHUs»
52 Omnopa Tena opraHu3MoB PILL
53 JIBrKeHne OpraHu3MoB PSLL
54 [luranue opraHu3MoB PILU
55 [IuTanue MO3BOHOYHBIX )KUBOTHBIX. PaLl
[IumeBapuTenbHasi CUCTEMa YEJIOBEKa
56 JlpIxaHue opraHu3MoB PSLL
57 JIpIxaHHe TTO3BOHOYHBIX JKMBOTHBIX U PoLWL
YyeJioBeKa
PAHCIIOPT BEILIECTB Y OPTaHU3MOB
59 KpoBeHnocHas cucreMa 1no3BOHOYHBIX PaLl
YKUBOTHBIX U YEJIOBEKA
60 Brinenenue y opranusmMoB PIL
61 3ammTa y OpraHu3mMoB PILU
62 HNMMyHHas cucTeMa 4enoBeKa PO




P

63 PazapaxxuMocTp 1 perynsuus y opraHnu3smMoB
64 I'ymopasibHas peryJsanus U S3HIOKPUHHAS PaLL
CUCTEMA KUBOTHBIX U YEJIOBEKA
65 DopMBbI pa3MHOKEHHSI OPTaHU3MOB P3LL
66 [TonoBoe pa3MHOKEHHUE PILU
67 Meiio3 PIW
l'amerorenes. O6pa3oBaHue U pa3BUTHE PILU
68 MIOJIOBBIX KJIETOK. JlaGopaTopHas pabora
«3yueHne cTpoeHuUs MOJIOBBIX KJIETOK Ha 05
TOTOBBIX MUKpOIIpenapaTax»
69 NunuBuayaibHOE pa3BUTHE OPTAHU3MOB — P
OHTOT'€HE3
70 3akJajika OpraHoB M TKaHEW U3 PaLW
3apOABIIIEBBIX JUCTKOB
Poct u pa3ButHe *UBOTHBIX. JIabopaTopHas PaLl
71 pabota «BbIsBIIeHHE TPU3HAKOB CXOJICTBA 0.5
3apo/iblllIel TO3BOHOYHBIX JKUBOTHBIX)»
Pa3sMHOKEHME U pa3BUTUE PACTCHUMN. PaLl
72 JlaboparopHas pabota «CTpoeHue OpraHoB 0.5
Pa3MHOYXEHUs BHICHIUX PACTEHUN»
73 Hcropus cTaHOBIICHUS U pa3BUTHUSA PaLL
TE€HETUKU KaK HayKH
OCHOBHBIE TOHSITHSL 1 CUMBOJIBI TEHETUKH. PaLL
74 JlaboparopHas padota «JIpo3odmia kak 0.5
00BEKT T€HETUUECKUX UCCIIETOBAHUI»
75 3aKOHOMEPHOCTH HaCJIEA0BaHUS 0.5 PaLL

npu3HakoB. MoHOrHOpUAHOE




ckpemuBanue. [IpakTuueckas padbota
"N3y4yeHue pe3ynbTaToB MOHOTHOPHUIHOTO
CKpEIIMBaHUA Y IP030(HIIbI"

76 HuTtomornyeckue 0OCHOBBI MOHOTHOPHIHOTO PO
CKpELIMBaHUs
77 AHanusupyolee ckpeuuBanue. Hemonnoe PaWW
JIOMUHUPOBAHHE
JuruOpuHoe CKpeuuBaHue. P3LU
78 [IpakTuueckas pabora «M3ydyenue 0.5
pe3yNbTaTOB TUTHOPUIHOTO CKPEIIUBAHUS '
y 1p030(QUITBD)
79 HuTtonornyeckue 0OCHOBBI JUTUOPUTHOTO PaLL
CKpEeLIMBaHUs
80 CuensieHHOE HaclieIOBAaHUE TTPU3HAKOB PILL
81 XpOMOCOMHast TEOPHs HACJIEICTBEHHOCTH PIL
82 I'enetuka nmosa PIW
83 I'enmoTHII KaK 11eJJOCTHASI CHCTEMA PILL
’4 I'eneT4eCKU KOHTPOIIb Pa3BUTHUS PaLl
pacTeHu, >KUBOTHBIX U YEJIOBEKA
25 HN3MeHuYnBOCTD NpU3HAKOB. Brbl ETI
W3MEHYHUBOCTH
86 MoaudukanroHHass 3MEHYUBOCTh PIW
87 BapuanuoHHbli pan U BapualioOHHAs 0.5 PaLWL

KkpuBas. JlabopatopHas pabora
«HccnenoBanre 3aKOHOMEPHOCTEN
MOJAM(UKAIMOHHON W3MEHUYMBOCTH.




[TocTpoeHue BapuaIiOHHOTO psiaa U
BApHUAILIMOHHON KPUBOI»

88

I'enoTunuyeckas U3MEHUMBOCTb.
KoMOuHaThBHAsT N3MEHYHUBOCTE

PaLWL

&9

MyrtannoHHast U3MEHUYUBOCTb.
[Ipaktuyeckas pabora «MyTtanuu y
Tpo30¢HITBl (Ha TOTOBBIX
MUKpOIpenaparax)»

0.5

PaLl

90

3aKOHOMEPHOCTH MYTAllMOHHOI'O IpoLecca.
ONUTreHeTHKa U SITUT€HOMUKA

PaLL

91

['enetnka yenoBeka. [IpakTudeckas padora
«CocTtaBiieHe U aHaJIu3 POJIOCIOBHOI

0.5

PaLL

92

MeTtoabl MEIUIIMHCKON T€HETUKHU

PaLL

93

3Ha‘-IeHI/Ie MeI[HLIPIHCKOﬁ TCHCTHUKHU B
NPEOTBPAIICHUHN U JICUCHUH TCHETHUECKUX
3200JICBAHUI YEI0BEKA

PaLl

94

OCHOBHBIE TOHATHS CCJICKIINU.
JlabopaTtopHas paborta «M3ydeHue copToB
KYJIbTYPHBIX PACTEHUM U IIOPOJ TOMAIIHUX
JKUBOTHBIX»

0.5

PaLl

95

MeTo1bl CeIeKIIMOHHOM paboTHI.
JlaGopaTtopHas pabota «/3ydeHue MeTo10B
CEJIEKIIMU PACTECHHUID)

0.5

PaLU

96

JlocTrKeHHs CeIeKIMU pacTeHU 1
KUBOTHBIX. [IpakTrueckas padota
«IIpuBHBKa pacTCHUN»

PaLL

97

CoxpaHeHue, U3y4eHHe U UCTIOJIb30BaHUE
T€HETUYECKUX PECYPCOB

PaLL




buoTtexHonorus kak Hayka U OTpacib PILU
98 npous3BoAcTBa. [IpakTudeckas padora 1 0.5
«M3yueHne 00beKTOB OMOTEXHOJIOTHID)
99 OcHOBHBIE HaMpPaBICHUS] CHHTETUYECKOU 1 PILU
OuoIorNH
100 XpOMOCOMHas1 U T€HHAsl NHKEHEPUS 1 PIL
101 MenunnHcke OMOTEXHOIOTHH 1 PILU
102 PesepBHubiit ypok. [loBTopenue, |
000011IeHNE, CUCTEMATH3AIM 3SHAHUH
OBIIEE KOJIMYECTBO YACOB I1O 102 13.5

I[TPOTPAMME




11 KIIACC

KosnuecTBo yacoB JIEKTPOHHBIE
Ne Aara undposBbie
Tema ypoka KoHnTpo/bHbI IIpakTuyecku H3Y4YeHHU
n/n Bcero o0pa3oBaTe/IbHbI
e padoThbI e padoThbI |
e pecypchbl
1 OposoninoHHas Teopus Y. JlapBuna 1
) JIBUoKyIIMe CUJIbl HBOJIIOLIMU BUJOB 110 Y. 1
JapBuny
3 Bbopn0Oa 3a cyiecTBOBaHME, €CTECTBEHHBIN 1
Y UCKYCCTBEHHBIN 0TOOD
4 ®opMHUPOBAHNE CUHTETUYECKON TEOpUU 1
9BOJIIOLIUU
5 DTaribl HBOJIIOIIMOHHOTO MPOIEcca: 1
MUKPO3BOJIIOLUS M MAKPOIBOJIIOLIUS
6 [Tonynsaumst — 35eMeHTapHas eIUHUIIA |
SBOJIIOLIUU
3aKoH reHeTUYecKoro paBHoBecus JIx.
. Xapau, B. BaiinOepra. JlabopaTopHas 1 0.5
pabota «BblsiBIeHNE U3MEHUNBOCTH Y '
0cobeii 0IHOTO BUIa»
8 DneMeHTapHbIe (PaKTOPHI IBOJIIOIIUU 1
9 D¢ ekt ocnoparens. dpdekrt 1
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpauyu. M30iauum nomyJsiui: 1
reorpaduyeckas, OMOJIOrHIecKas
1 EctectBeHHblil 0TOOp — HaIpaBIIsSIIOIINAN |
(haKTOp DBOJIIOIUHU
12 [TonoBoii 0TOOP 1




13

[Tpucmnoco0aeHHOCTh OPraHM3MOB Kak
pe3yJIbTaT MUKPOIBOJIIOIHH.
JIaboparopHas pabota «3yuenue
apoMop(030B 1 UIU0ATANTALIH Y
pacTeHH U 5KUBOTHBIX)

0.5

14

[Tpumepb! MpUCTIOCOOICHUH Y
OpPraHu3MOB: MOP(OIOTUUECKHUE,
busnonoruueckue, OHOXMMHUICCKHUE,
noBejieHueckue. JlabopatopHas pabora
«IIpucrocobneHns OpraHu3MoB U UX
OTHOCHTEJIbHAsSI LIEJIECOO00PA3HOCThY

0.5

15

Bupn, ero kpurepuu u CTpyKkTypa.
JlabopaTopHas pabora «CpaBHEHHE BHIOB
110 MOP(OJOTUIECKOMY KPUTEPHUIO»

0.5

16

Crpykrypa Bujaa

17

BunooOpa3oBanue Kak pe3yabTart
MUKPOIBOJOIUH

18

CBs3b MHUKPOSBOJOIKWHU U SITUACMHUOJIOTHH

19

Maxkpossomtonus. [laneonronornyeckue
METO/BbI U3YYECHUS IBOJIIOLUU

20

buoreorpadudeckue MeToabl U3yUeHUS
3BOJIIOLIMHU

21

OMOpPHUOIOrHYECKUEe U CPAaBHUTEIBHO-
MOP(OJIOTHUECKUE METO/IbI U3YUCHUS
HBOJTIOLIUH

22

MonekynsipHO-T€HETUYECKUE,
OMOXMMHMYECKHE U MAaTEeMaTUYECKUE
METO/Ibl U3YUYCHUS IBOTIOIIUU

23

OO01mme 3aKOHOMEPHOCTH IBOJIOIIUN

24

AnantuBHas paauanus. HepaBHOMEpHOCTH




TCMIIOB 5BOJIFOIINH

HaquLIe THUIIOTE3bI IPOUCXOKACHUS

25
KU3HH Ha 3emJie

2% JloHayuyHBI€ MPEACTABICHHS O 3aPOKACHUN
KU3ZHU

7 OCHOBHBIE TaIlbl HEOPTaHUIECKOU
SBOJTIOIIUHU

28 ['unotessl 3apoXKACHUS KUZHU
Hctopus 3emin 1 METOABI €€ NU3yUECHUS.

29 JlabopatopHas paborta «3ydyeHue u 0.5
OIHCaHUE UCKOMAEMbIX OCTATKOB JIPEBHUX ’
OpraHU3MOBY

30 HavanbHbie sTanbl opraHnyeckoit
HBOJIIOLIUU

31 DBOJIIOLMS DYKAPUOT
OCHOBHBIE 3TaIlbl SBOIIOIHIH

1 pacturensHOro Mupa. [Ipaktudeckas 0
pabota «3yuenue ocoOeHHOCTEMN s
CTPOCHHMSI PACTCHHIA Pa3HBIX OTICIIOB)

1 OCHOBHBIE 3TaITbl BOJIOIIH KUBOTHOTO
MHupa
DBOJIOIHS )KUBOTHBIX. [IpakTHdeckas

34 pabora «M3yuenune ocoOeHHOCTEH 0.5
CTPOCHHSI IIO3BOHOYHBIX KHBOTHBIX)

35 PazBuTue xu3HU Ha 3eMJie 10 Hpam U
nepuoaam

16 MaccoBble BBIMHUPAHUSI — IKOJIOTHYECKHE
KPHU3UCHI MPOIILJIOTO

37 CoBpeMeHHbIN HKOJIOTHYECKUN KpU3HC,




€ro 0COOEHHOCTH

COBpeMCHHaH CUCTCMaA OPraHUu4YCCKOro

38
MPOILJIOTO
19 OCHOBHBIE CUCTEMaTUYECKUE TPYIIIbI
OpraHu3MOB
40 AHTpPONOJIOTHSI — HayKa O YeJIOBEKe
A1 PasButne npeacrasnenmii o
MIPOUCXOXKJICHUH YeTIOBEKa
Mecto 4enoBeka B CHCTEME
opranu4eckoro mupa. JlaboparopHas
42 pabora «M3yyenue ocoOeHHOCTEH 0.5
CTPOGHUS CKEJIeTa YeJIOBEKa, CBA3aHHBIX C
MPSIMOXOXKICHUEM»
43 JIBIOKYIIIME CHJIbI aHTPOIIOTEHE3a
44 CooTHolieHrne OMOTOTHUECKUX U
COLIMAJIbHBIX ()aKTOPOB B AaHTPOIIOTCHE3E
45 OCHOBHBIC CTaJMU AHTPOIIOTEHE3a
46 [TasieoreHeTrka U MaJICOreHOMHUKA
47 DBOJIIONHSI COBPEMEHHOT'O YeJIOBEKA
Yenoeueckue packl. [IpakTuaeckas
48 paborta «M3ydeHue sKOIOrHIeCKuX 0.5
aJlanTaluil 4eJI0BEK)
49 MexIucuuIuIMHapHble METO B
aAHTPOMOJIOTUHU
50 3apoxaeHUE U Pa3BUTUE HKOJIOTUU
Metonsl skonoruu. JlabopaTopHas paborta
51 «M3ydyeHne METOI0B IKOJIOTMYECKUX 0.5
HCCIICTOBAHUIN
52 3HaueHne YKOIOTNYECKUX 3HAHUN I




YCJIIOBCKA

53

Dkonoruueckue HpakTopsl

54

Abnotnueckue Gaxktopbl. CBET Kak
sKosioruueckuit gpaxtop. JlaboparopHas
pabota «BbIsiBJICHNE TPUCTIOCOOICHHIA
OPTraHU3MOB K BIUSHHIO CBETa»

0.5

55

AoGuotnueckue daxkTopsl. TemnepaTypa
KaK 3KOJIOTUYECKHI (akTop.
JlabopaTtopHas pabota «BrisBienne
IIPUCTIOCOOIEHUH OPraHU3MOB K BIMSIHUIO
TEMIIEPATYPBD)

0.5

56

Abuornyeckue gpaktopsl. BnaxHOCTh Kak
sKosioruueckuit gpaxrop. JlaboparopHas
paboTa « AHATOMHUYECKHE OCOOEHHOCTH
pacTeHH U3 pa3HbIX MeCT OOUTAHUS

0.5

57

Cpenbl 0OuTaHMs OPraHU3MOB

58

buonornueckue PHUTMBIL

59

’KuzHeHnnsie popMbl OPraHU3MOB

60

buotnueckue GpaxkTopsl

—_ | —

61

3HayeHne OMOTUYECKUX B3aUMOIEHCTBUM
JUISl CYIIIECTBOBAHUSI OPTaHU3MOB B CpelIe
oOuTanus

62

DKOJIOrMYeCcKHe XapaKTePUCTHKU
MOMYJISIIUHA

63

OcHOBHbIE TIOKa3aTeNN MOMYJISINN:
YHCIIEHHOCTD, INIOTHOCTh, BO3pAacTHAs U
MOJIOBAsi CTPYKTYpa

64

OCHOBHBIE TTOKa3aTeIn IOITYJISAIUN
pPOXaAacMOCTb, ITPHUPOCT, TEMII pOCTA,




CMCPTHOCTb, MUI'pALIUA

65 DKOJIOTHYECKasl CTPYKTYpa MOMYJISIIIUNA
66 JlMHaMuka nonyJsiluu U €€ peryJssuus
67 KpuBbie pocTa 94iCIEHHOCTH TOMYIISIIHH.
KpuBbie BEDKUBaHUS
DKoJIornuecKkas HUIlla BUOA.
68 JlabopaTtopHas padota «IIpucnocobnenus 0.5
CEMSIH paCTEeHHMM K pacCeJICHUIO»
69 Buj kak cucrema nonyJsiui
70 3aKOHOMEPHOCTH TIOBEJICHUS M MUTPAITANA
YKUBOTHBIX
71 Coo0111ecTBO OpraHu3MOB — OHMOIIEHO3
72 DKOocCUCTeMa KaK OTKPBITas CUCTEMaA
7 KpyroBopot BemecTB 1 MOTOK SHEPTUHU B
9KOCUCTEME
74 OcHOBHbIE TOKA3aTEIU IKOCUCTEMBI
75 DKOJIOrMuecKHue MupaMu/Ibl
76 V3MeHeHnst coo0IIecTB — CYKIECCHH
77 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
03€p U peK. DKOCUCTEMbI MOPEH U OKEaHOB
73 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTEMEH, MyCThIHb
79 AHTPONOreHHbIE SKOCUCTEMbI
20 Ypboskocucremsl. [IpakTudeckast pabota 0.5
«M3y4yeHne u onrcanue ypoOIKOCUCTEMBD) ]
3aKOHOMEPHOCTH (HOPMUPOBAHHS
81 OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B
9KOCUCTEMAX
82 MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHAN




pa3HBIX THUIOB HA CYyOOpPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJIALUOHHOM U
SKOCHUCTEMHOM YPOBHSX

buocdepa — obuierianerapuas 0601049Ka

83 3emun

84 Yuenue B. M. BepHajackoro o 6uochepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ounochepsl

26 Kpyrosoports! BemecTs n
OMOTCOXMMHYECKUE ITUKITBI

27 3oHanbHOCTH OMochepsl. OCHOBHBIE
OMOMBI CyIIU

88 YcTolunBocTh Ouochepsl

89 DKOJIOTUYECKUE KPU3UCHI U UX TTPUUUHBI

90 Bo3zaeiicTBue yenoBeka Ha Ouochepy

91 AHTpONOTreHHOE BO3/ICHCTBUE HA
PaCTUTENIbHBIN U KUBOTHBIA MU

92 Oxpana npupoibt

93 OCHOBHBIE IPUHIMIIBI YCTOWYHUBOTO
Pa3BHUTHUS YESIIOBEYCCTBA U TIPUPO,IBI
PanmonansHo€ NpUpoa0NONb30BaHNE U

94 COXpaHEHHE OMOJIOTHUECKOTO
pazHooOpasus 3emiu

95 O6061enue no Teme « MUKPOIBOIIOIUS U
€€ pe3yJIbTaThD)

96 O6061meHue o Teme « MakpOIBOTIOIHS U
€€ pe3yJIbTaTh»

97 O606menue no Teme «IIpoucxoxaenue u

pa3BUTHE )KU3HHU Ha 3eMIIe»




08 Oo6o06menue no Teme «IIpoucxoxaeHue 1
YeJIOBEKa — aHTPOTIOTCHE3)

99 O6o006meHne o TemMe «IKOJIOT sl — HayKa O I
B3aMMOOTHOIICHUSX OPTaHU3MOBY

100 O606mienne o Teme «OpraHu3Mbl U cpea )
oOHTaHHS»

101 O606HI€HIiI'C 1o TemMe «DKOJIOTHUSI BUJIOB U |
TIOTTYJISIIU

102 O600menue mo teme «buocdepa — |
100aIbHasi YKOCUCTEMAY

OBUIEE KOJIMYECTBO YACOB I10 102 75

I[TPOI'PAMME







YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOJNYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETHU

HUHTEPHET






