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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMma mo yueOHOoMy mpenmery "buonorus" (manmee - Ouomorusi) Ha
YpOBHE cpemHero obmero obpasoBaHus pa3zpaboraHa Ha ocHOBe dDemepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoanuu B Poccuiickoit deaepanum»,
dI'OC COO, Konnenuum mnpenojaBaHusi ydeOHoro mnpeamera «buosiorus» u
OCHOBHBIX TOJIOXKEHHH (peiepanbHOoil paboueil mporpaMMbl BOCIUTAHHUS.

VYuebnbiii npeamer «buonorus» yrinyo6na€HHoro ypoBHs wu3yudenus (10-11
KJIACChI) SIBJISIETCS OJHUM U3 KOMIIOHEHTOB IMpeAMETHOM o0nacTu «EcTecTBeHHO-
HayyHeie TpeameTel». CornacHo mnonoxeHusmM DOI'OC COO mnpodunbHbIe
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
muddepenpmanii  oOydeHUsT Ha YPOBHE CpeaHero oomiero oOpa3oBaHUsS H
IpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIKMM, CPEIHUM
o0muM, cpemrHuM Po(eCcCHOHATBFHBIM U BBICIITMM 00pa3oBaHueM. B To ke Bpems
KOKIBIM HM3 JTHX Yy4eOHBIX TMPEAMETOB [OJDKEH OBITh OPHEHTHPOBAH Ha
IPUOPUTETHOE pEIIeHHE O0Pa30BATENbHBIX, BOCIUTATENIBHBIX U Pa3BUBAIOIINX
3aa4, CBA3aHHBIX C MpodopHeHTanreld oOydalomuXcsi U CTUMYJIHPOBAHHEM
UHTEpeca K KOHKPETHOW 00JIaCTM HAay4dHOTO 3HAHHs, CBA3aHHOTO C OMOJIOTHEH,
MEJUIMHOM, 9KOJIOTUEH, TICUXO0JIOTHEH, CIIOPTOM MJIM BOCHHBIM JIEJIOM.

[Iporpamma mo yueOHOoMy mnpeametry "buonorusa" maér mpeacrtaBieHHE O
Heau M 3ajjadax Hu3ydeHusi yueOHoro mnpenmera «buosorus» Ha yriry0J€HHOM
YPOBHE, onpeienseT 00s13aTebH0e (MHBAPUAHTHOE) MPEAMETHOE COAEpKaHUE, €ro
CTPYKTYpUPOBaHME 1O pa3fenaM MW TeMaM, pachlpeleieHre Mo Kiaccam,
PEKOMEHJIyeT TOCIIeIOBATEIbHOCTh M3YyUYEHHs] Y4eOHOro Mmarepuaia ¢ Y4ETOM
MEXIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMUKM Yy4eOHOro mpolecca,
BO3pAcTHBIX OCOOEHHOCTEH oOydaromuxcsi. B mporpamme mno Ouonoruu
pealin30BaH MNPUHIUI MPEEMCTBEHHOCTH C HM3yYE€HHUEM OHOJOTMU Ha YPOBHE
OCHOBHOTO  oOmiero  oOpa3oBaHusi, Omaromapss 4YeMy IpPOCMaTpUBAETCA
HANpaBJIEHHOCTb Ha MOCJENYyIOIIee pa3BUTHE  OWUOJOTMYECKUX  3HAHUH,
OpUEHTHUPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUM O 3I0pOBOM 00pa3e >KWU3HH, Ha
BOCIIUTaHUE OEpeXKHOro OTHOIIECHUS K OKpY’Kalolled NpupoAHOu cpene. B
nporpaMme Mo OMOJOTHMM TakK)Ke IMOKa3aHbl BO3MOXHOCTH Y4YEOHOro mnpeaMera
«buonorusi» B peanuzamuu  TpeboBaHnit DPI'OC COO kK MIaHHUPYEMBIM
JUYHOCTHBIM, METAlpEAMETHbIM M MPEAMETHBIM pe3yJbTaTaM OO0y4YeHus U B
(GbOpMHpPOBAaHUM OCHOBHBIX BHUJOB Yyu4e€OHO-TMIO3HABATEIBHOM  JIESITEIbBHOCTH
o0ydJaroumxcsi Mo OCBOEHHUIO COJAEpKaHUA OHOJIOTMYECKOro o0pa3oBaHUs Ha
YpOBHE CpeAHEro 00IIero 00pa3oBaHus.

VYuebnsiii mpenMer «buosorus» Ha ypoBHE CpemHEro oOIiero oopa3zoBaHuUs
3aBepiiaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPUEHTUPOBAH Ha
pacimmpeHre U yriayOJjeHue 3HaHHM OOydYaromMxcs O >KMBOM HPUPOJIE, OCHOBAX
MOJICKYJISIPHOM M KIJIETOYHOW OWOJIOTUH, SMOPUOJIOTUA U OWOJIOTUH Pa3BHUTHUA,
TeHETUKH, CEJICKIIUU, OMOTEXHOJIOTUH, 3BOJTIOIMOHHOTO YUYEHUS U SKOJIOTHH.



Nzyuenne yueOHOro mnpeamera «buomnorus» Ha yriayOleHHOM YpOBHE
OPUEHTHUPOBAHO HA MOJATOTOBKY OOYYAIOMIMXCS K MOCIEAYIOUIEMY MOJIYYEHUIO
Ouonornyeckoro  o0Opa3oBaHMsl B By3ax UM OpraHU3alMsIX  CPEAHEro
npodeccruonanbHoro oopazoBanus. OCHOBY €ro coaep» aHusl COCTABIIIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHbIX TPU  H3YYEHUU  OOYYaAIOIIMMUCS
COOTBETCTBYIOIIMX CUCTEMATUYECKUX Pa3/ejOB OMOJIOTMH HAa YPOBHE OCHOBHOI'O
obmiero o6pazoBanusi, B 10—-11 kimaccax »TH 3HaHMS MOJy4arOT pa3Butue. Tak,
paciiMpeHbl U yriayOjeHbl OWOJIOTWUYECKHME 3HAHHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusax, OpraHu3Me YeJlOoBeKa, OOIIMX 3aKOHOMEPHOCTSX KHU3HH,
JIOTIOTHUTEIHHO BKJIFOUEHBI OMOJIOTUYECKUE CBEACHUS MTPUKIATHOTO U IOMCKOBOTO
XapakTepa, KOTOPbIE MOYKHO HCIIOJIb30BAaTh KAK OPUEHTHPHI ISl MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanus OWOJIOTUYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, MOJYYCHHBIMA OOYYArOIIMMHUCA MPU H3YUCHUU
bu3uKU, XUMHUH, reorpaduu 1 MaTEMaTUKH.

Ctpyktypa mporpaMMmbl 1o yueOHOMy mpeamery "buosorus" otpaxkaer
CHUCTEMHO-YPOBHEBBI U JBOJIOIMOHHBIA MOAXOABl K HM3YYEHHIO OHOJIOTHUH.
CoryacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIs JKUBBIX
CHUCTEM Pa3HOIr0 YPOBHS OpraHU3alliu, SBOJIIOIMH OPraHUYeCKOro Mupa Ha 3emiie,
COXpaHeHHUs1 OHMOJIOrMYecKoro paszHooOpasus miaHetel. Tak, B 10 kiacce
U3YyYaloTCsd OCHOBBI MOJIEKYJSIDHOM M KJIETOYHOM OHOJOTHUU, SMOPHOJIOTUU U
OMOJNIOTHM Pa3BUTHUS, TEHETUKU M CEJEKIUH, OMOTEXHOJOTUU M CHUHTETHYECKON
OWONOTHY, aAKTyalNM3UPYIOTCS 3HAaHHUS OO0y4aromuxcs Mo OOTaHWKE, 300JI0THH,
aHatomuu, (usuonsoruun uenoBeka. B 11 kmacce wu3y4aroTcsi 3BOJIOLMOHHOE
y4eHHE, OCHOBBI SKOJIOTUU U yueHue o ouocdepe.

VYueOubiii npeamer «buomorus» mpu3zBaH  00eceYUTh  OCBOEHHE
oOy4aromuMucss OMOJIOrMUECKUX TEOpUN U 3aKOHOB, UACH, TPUHILIUIIOB U MPaBUII,
JeXallluX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUH O
CTPOCHHUHU, MHOTIO00pa3MM M OCOOEHHOCTSX KIETKH, OpPraHu3Ma, MOMYJIsUH,
OMOLIEH03a, 9KOCUCTEMbI, O BBIAAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OUOJIOTUY, MPUKIIAIHBIX aCMEeKTax OMOJIOrMuecKux 3HaHui. J{is
pa3BUTHSL U TOJJEpKaHUS HHTepeca OOydaromMxcs K OHOJIOTMH Hapsiay Co
3HAYUTENBbHBIM 00BbEMOM TEOPETHUECKOTO0 MaTepHalia B COJIEPKaHUU MPOrpaMMBbl
o OMOJIOTUU MPEYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJIEHUS U Pa3BUTHUS
TOM WIu WHOW 0OjacTu OWOJIOTHH, BKIAIOM OTEUYECTBEHHBIX U 3apyOeKHBIX
yU€HBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUIECKUX MPOOIIEM.

Lenb n3yuenus yueOHnoro npeamera «buonorusp» Ha yriyOaéHHOM YpOBHE —
OBJIaJicHUEe  OOYy4YaIOIUMHUCS 3HAHUAMH O  CTPYKTYPHO-(QYHKIIMOHAJIbHOU
OpraHM3allMi JKMBBIX CHCTEM pAa3HOTO paHra W MpHOOpeTeHHue yMEHUU
UCIIONIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHMM MHTEpECA K ONMpenenEHHON o0iacTu
npo(ecCUOHANbHON JIeATeIbHOCTH, CBSI3aHHOM C OuoJIOrHel, Wi K BBIOODPY
y4e0HOTr0 3aBeACHUS JIs TPOJIOJKEHUSI OMOJIOTMYECKOT0 00pa30BaHuUs.

JoctikeHue 1uenu u3ydeHuss ydeOHoro mnpeamera «buonorus» Ha
yrayOn€éHHOM ypOoBHE 00€CTIeunBaeTCsl pEHICHUEM CIIEIYIOLIUX 3a/1a4:

3



OCBOCHHME OOYYAIOIMUMHUCS CUCTEMbI OMOJIOTMYECKUX 3HAHWN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHUHY MUPA; O
CTPOCHHUHU, MHOT000pa3uu M OCOOEHHOCTAX OHOJOTUYECKHX CHUCTeM (KJIETKa,
OpraHu3M, MOMYJIALMS, BUI, OMOreo1eHo3, ouocdepa); 0 BbIIAIOIMIUXCSA OTKPHITHSIX
Y COBPEMEHHBIX MCCJIEIOBAHUSIX B OMOJIOTHH;

O3HAaKOMJIEHHE OOydYarouMxcsi ¢ METOAaMHu TO3HaHUS KUBOW MPUPOJIBIL:
UCCIIEIOBATEIbCKUMU ~ METOJAaMH  OMOJIOTUYECKUX HayK (MOJIEKYJSIpHOM U
KJIETOYHOW OHOJOTUH, SMOPHUONOTMM W OWOJOTHMH pA3BUTHUS, TE€HETUKH U
CEJIEKIINM, OWOTEXHOJOTUM M CHHTETUYECKOM OMOJOrHM, IaJe€OHTOJIOTHH,
OKOJIOTUH);  METOJAaMU  CaMOCTOSITENIBHOTO  TMPOBEACHUS  OMOJOTHYECKHX
uccienoBaHnii B Jabopatopun W B mpupone (HaOmomeHuWe, W3MEpeHue,
HKCIIEPUMEHT, MOJICTTMPOBAHHE);

OBJIaJICHUE OOYyYalOUMMHUCA YMEHUSIMU: CaMOCTOSITEIbBHO  HAaXOJUTh,
aHAJIM3UPOBaTh U UCIOJIb30BaTh OUOJIOTMYECKYI0 HH(GOPMALHMIO; TO0JIb30BaThCS
OMOJOTUYECKOM TEPMUHOJOTMENH M CUMBOJIMKOM; YCTAaHaBIIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COLMAJIbHO-3KOHOMUYECKMMH U  SKOJOTUYECKUMHU
npo0jemMaMu 4YeOBEYECTBA; OLICHUBATh MOCIEACTBUS CBOEH NEATEILHOCTH 10
OTHOLIEHUIO K OKpYy)Karouehd MNpUpOJHOM cpene, COOCTBEHHOMY 3JI0POBBIO U
3I0POBBIO0  OKPYXKAIOIIMUX  JIOfel; OOOCHOBBIBAaTH M COOJIOJATH  MEpbI
npoUIaKTUKA MHPEKIMOHHBIX 3a00JIeBaHUM, MpaBuia MOBEACHUSA B MPUPOJE U
oOecrnieueHnst 6€30MaCHOCTH COOCTBEHHOM KU3HEACSITEIbHOCTH B UPE3BbIYaHBIX
CUTyallMsiX TMPUPOJHOTO U TEXHOTEHHOTO XapakTepa, XapaKTepu3OoBaTh
COBpPEMEHHBIE HAayUHbIE OTKPBITUS B 00JaCTH OMOJIOTHY;

pa3BuTHE Yy 00yUYaIOIUXCSI NHTEIUIEKTYaIbHBIX U TBOPUYECKUX CHOCOOHOCTEM
B TMPOLECCE 3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSAMU U COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHOJIOTMH, pEIIaeMbIMU €10 MpodieMamMu, METOAOJoTHEn
OHOJOTUYECKOTO UCCJIeI0BAHMS, MIPOBEICHMUSI HKCIIEPUMEHTAILHBIX
UCCJIEIOBAHUM, pelIeHUs] OMOJIOTHYECKUX 3a]]a4, MOACIUPOBAHUS OUOJIOTMUECKHUX
00BEKTOB U MPOIIECCOB;

BOCIIUTAaHUE Yy 00YYAIOIUXCSl [IEHHOCTHOIO OTHOILIEHUS K JKUBOW MPUPOJE B
LEJIOM M K OTJIETIbHBIM €€ 00beKTaM U SIBICHUSAM; (OPMHUPOBAHUE IKOJIOTMUECKOM,
T€HEeTUYECKOM TpaMOTHOCTH, OOIIe KyJIbTYyphl TMOBEIACHUS B MNPHUPOJE;
UHTETpaIK €CTECTBEHHO-HAYyYHBIX 3HAHUM;

npuobpereHrue  OOyJaromMMHUCS  KOMIIETEHTHOCTH B pallMOHaJIbHOM
IPUPOJIOTIONB30BaHUU (COOMIOJICHNE TMpaBWJI TMOBEACHUA B TPUPOJE, OXpaHbI
BUJIOB, SKOCUCTEM, OMoc(eprl), COXpaHEHUU COOCTBEHHOTO 3/10POBbSI U 3/I0POBbS
OKpyXarommx Jonei  (cobmoneHuss wMep npoduinakTuku  3a00JIeBaHUH,
oOecrieueHne OE30MACHOCTH JKU3HEICATENHOCTH B YPE3BBIYANHBIX CHUTYyaIHsIX
OPUPOAHOTO M TEXHOTEHHOTO0  XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJOTMYECKUX 3HAHUM U YMEHUHN B MMOBCEIHEBHOM KU3HU;

CO3J]aHUE€  YyCIIOBUM  JUJII  OCO3HAaHHOrO  BbIOOpa  OOy4YaroIIMMUCS
WHIUBUyaJIbHON o0pa3oBarenbHOI TPaeKTOPUH, CNocoOCTBYOLIEH
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NOCIEAYIOMEMY NPOPECCHOHATBPHOMY CaMOOIPEIEICHUIO, B COOTBETCTBUU C
WHMBUyaJIbHBIMUA MHTEPECAMU U MOTPEOHOCTIMH PETrHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX Ha U3y4Y€HHE OUOJIOTMU Ha YIIIyOJIeHHOM
ypOBHE cpeaHero odiero odpazopanus, coctasiser 204 yaca: B 10 kmacce — 102
yaca (3 yaca B Heaemo), B 11 kimacce — 102 gaca (3 yaca B HeZeto).

OT60p opraHu3anMoOHHBIX (OPM, METOJIOB U CPEACTB OOy4eHHUs OUOJOTUM
OCYIIECTBJISIETCA € YYETOM CHenu(UKU ero coliep>KaHusi W HAMpPaBICHHOCTH Ha
OpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHHs B OpraHU3alUsAX CPEIHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHMUS.

OO0s13aTeNbHBIM YCIOBHEM MPU 00y4YEeHUU OMOJIOTUH Ha YTIIyOJIEHHOM YPOBHE
ABIIACTCS TPOBEJEHUE JTa0OPATOPHBIX M MPAKTHUECKUX paboT. Takxke yuyacTtue
00y4Jaromuxcsi B BBIMOJHEHUU MPOCKTHBIX M y4eOHO-HCCIEeNOBATENIbCKUX PadoT,
TEMaTHUKa KOTOPBIX  OMPEAENAeTCSs Y4YUTelleM Ha OCHOBE HUMEIOUINXCSA
MaTepHaIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.

BocnuraresibHbIil KOMIIOHEHT (M3 padoyeit nporpammbl KOI'OBY
«JInneit r.MaambLKa»)

Peamuzanmss ~ BOCHHMTATENBHOTO ~ MOTEHIMANA  YPOKOB  (YpOYHOIA
NESTENbHOCTH, AayAMTOPHBIX 3aHATHH B paMKaX MAaKCHMAJIBHO JOIyCTUMOMN
y4eOHOI Harpy3kd) MOXKET TpeaycMarpuBaTh (YKa3bIBAIOTCS KOHKPETHBIC
NO3HIINY, UMEIOIIHECS B 00pa30BaTEIbHON OpTraHU3alluy WU 3aTIAHUPOBAHHEIE):

BBIOOp METO/IOB, METOJUK, TEXHOJOTHA, OKAa3bIBAIOIINX BOCIUTATEIHLHOE
BO3/ICHICTBUE HA JIMYHOCTh B COOTBETCTBHU C BOCITUTATEIBHBIM UICATIOM, IIENBIO U
3a7jauaMi  BOCIIUTAHUS, IIEJIEBBIMA OpPUEHTHPAMH pPE3YJIbTATOB BOCIUTAHHUS,
peanu3alyio MPUOPUTETa BOCIUTAHUS B Y4eOHOU ACITEIHHOCTH;

MpUBJICYCHUE BHUMaHUS OOyYarOmMXCs K [EHHOCTHOMY  acIeKTy
U3y4aeMbIX Ha YpOKax TPEIMETOB, SBJICHUH W COOBITUH, WHHUIMUPOBAHHUE
00CYXJIeHHUH, BBICKa3bIBAHUH CBOETO MHEHHS, BHIPAOOTKH CBOETO JIMYHOCTHOTO
OTHOUICHUS K NU3Y4aeMbIM COOBITHSIM, SIBICHHUSM, JTHIIAM;

PUMEHEHHE WHTEPAKTUBHBIX POPM yueOHOU PadOTHI - HHTEIUIEKTYalbHBIX,
CTHUMYJIMPYIOUIMX TTO3HABATEIFHYI0 MOTHBAIIUIO, HTPOBBIX METOIUK, TUCKYCCHI,
JAOIIMX BO3MOXHOCTh MPHOOPECTH OIBIT BECHUS KOHCTPYKTHBHOTO JHMAJOTa;
TPYIIIOBOW PabOThI, KOTOPAst yYUT CTPOUTH OTHOILICHHS U JICHCTBOBATH B KOMAH/IE,
CHOCOOCTBYET Pa3BUTHIO KPUTHYECKOTO MBIIIUICHHUS;

noOyxJeHue oOydaromuxcsi COOMI0AaTh HOPMBI TOBEACHUS, IpaBUIa
OOIIEHUS CO CBEPCTHUKAMH U TIEIarOTMYECKUMH PaOOTHUKAaMH, COOTBETCTBYIOIIHE
yKJIaay oO0meo0pa3oBaTeIbHOM OpTaHW3aAIlid, YCTAHOBICHUE W TOIICPKKY
no0poxenaTenbHON aTMochepsr;

OpraHHM3alvI0 HACTaBHMYECTBA MOTHBHPOBAaHHBIX U  JPYIHUPOBAHHBIX
00yYaroIuxcsl HaJl HEYCIEBAOUIMMHU OJHOKIIACCHUKAMH, B TOM YHCJIE C OCOOBIMU
00pa3oBaTeNbHBIMU  MOTPEOHOCTSIMH, JIAIONIETO  OOYYAIOUIMMCS  COIHAJIbHO
3HAYMMBIH ONBIT COTPYAHUYECTBA M B3aUMHOM MTOMOIIIH;
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HHUIOUHUPOBAHUC nu MMOAACPIKKY HCCHCHOB&TCHBCKOﬁ ACATCIBbHOCTHU
06y11a1011mxc;1, IJIaHUPOBAHUC U BBITIOJTHCHHEC HWHAWUBUAYAJIBHBIX 141
I'pyHIIIOBBIX ITPOCKTOB BOCHHUTATEIILHOM HaIpaBJICHHOCTH.

COIEP KXAHUE OBYUYEHUA
10 KITACC

ConepxxaHue TpOrpamMMbl, BBIJECICHHOE KYpCuU8oM, HE BXOAUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecranuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHass OMOJIOTHUS — KOMITJIEKCHasl Hayka. KpaTkas uctopus pa3BUTHUS
Oouosiornu.  buojornueckue HaykKM W H3ydyaeMble ~HMMH  IPOOJIEMBI.
OyHIaMEHTAbHbIE, MNPUKIAJAHBIE W TIOUCKOBBIC HAY4YHbIE€ HCCICAOBAHUS B
OMOJIOTHH.

3Hadenne O6uosoruvd B (POPMUPOBAHUHN COBPEMEHHOMN €CTECTBEHHO-HAYYHOMN
kaptuHbl Mupa. [Ipodeccun, cBszanubie ¢ OWosmoruei. 3HaueHUE OWOJIOTHH B
MPAKTUYECKOM JEATENIBHOCTH 4YEJIOBEKA: MEIWIIMHE, CEIbCKOM XO3SIMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE IPUPOBI.

JdemoHcTpanumn

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun,
VY. I'apseu, I'. Mennens, B. U. Bepnanckuit, U. I1. I1aBnos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabnuipel 1 cxembl: «CBsi3b OMOJIOTMM C JAPYrMMU Haykamu», «Cucrtema
OMOJIOTHYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YYeHHUE

JKuBble cuCTEMBbl Kak mpeaMeT wu3ydeHus Ouosioruu. CBOWMCTBAa KUBBIX
CHCTEM: €IUHCTBO XUMHYECKOIO COCTaBa, MAUCKPETHOCTb M UEIOCTHOCT,
CJIOKHOCTh W YNOPSAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHW3allHs,
CaMOBOCIIPOU3BEICHUE, PA3APAKUMOCTb, U3MEHUYUBOCTD, POCT U PAa3BUTHE.

YpOBHH OpraHu3aluy JKUBBIX CHUCTEM: MOJIEKYJIAPHBIA, KIJIETOYHBIN,
TKAHEBBIH, OPTraHU3MEHHBIN, MOMYJISLIMOHHO-BUI0BOM, AKOCHUCTEMHBIN
(Ouoreonienotuueckuii), O6mochepusiid. Ilpomeccrl, mpoucxopsimue B KUBBIX
cucteMax. OCHOBHBIC TPHU3HAKU >KUBOTO. JKW3Hb Kak (opma CyIIECTBOBAHUS
Marepuu. Hayku, u3yydaromme x1Bbl€ CUCTEMBbI HA PA3HBIX YPOBHSX OpraHU3allvu.

N3yuenne >XuUBBIX cucTeM. Meroasl Ouosiornyeckoi Hayku. HaOmronenwue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATH3alMsl, MeTaaHanu3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM mnepeMeHHoW. [lmaHupoBanme »skcnepumenTa. I[locraHoBka wu
npoBepka rumnore3. HyneBas runortesa. [lonarue BbIOOPKH M €€ JTOCTOBEPHOCTD.
Pa3z6poc B Owuonornueckux maHHbIX. OIlIEHKAa JOCTOBEPHOCTH TMOJYYEHHBIX



pe3ynpTaroB. IlpUumHBI HUCKaKEHUS pPE3ynbTaTOB »JKcnepuMmeHTa. IlonsAtne
CTaTUCTHYECKOTO TECTA.

JdeMoHcTpanuu

Tabmuubl U cxembl: «OCHOBHbIE MPHU3HAKU KU3HW», «buonornueckue
cucrembl», «CBOWCTBa MKHUBOW MaTepun», «YPOBHHU OpraHU3alUU KUBOU
npuponb», «CTpOeHHE MKUBOTHOW KIETKM», «TKaHU >KUBOTHBIX», «CHUCTEMBI
OpraHOB 4YeJOBeuecKoro opranusmay, «buoreonenos», «buocdepay, «Metoabl
WU3YUYEHHUS )KUBOM IIPUPOJBI».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHWE IS IPOBEICHHUS
HAOIOICHUH, U3MEPEHUH, SKCIIEPHUMEHTOB.

IIpakTnyeckas padora «lcnosb30BaHuE pa3IMYHBIX METOJOB IpHU
W3YUYEHUHU JKUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — cCTpyKTypHO-QYHKIIMOHAJIbHAS eAUMHUIA >KuBoro. HMcropus
oTKphITUs KieTku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBans,
M. Hlnetinen, P. BupxoB). OCHOBHBIE IOJIOKEHUS COBPEMEHHOW KJIETOYHOM
TEOPUH.

Meroabl  MOJIEKYJIAPHOM M KJIETOYHOM  OMOJOTMU:  MHUKPOCKOIHSA,
xpomatorpadusi, 3aeKTpodope3, METOJ MEYeHbIX aToMOB, uddepeHIranIbHOe
HEeHTpUPYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yueHnue @urcuposanHvix
Kaemox. DIEeKTpOHHas MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npusicuznenHoe) uzyyenue Kiemox.

JdemoHcTpanumn

[Toptpetsr: P. I'yk, A. Jleenryk, T. [lIsann, M. lllnelnen, P. Bupxos, K. M.
boap.

Tabmumpl 1 cxembl: «CBETOBOM MUKPOCKOM», «JIEKTPOHHBIM MHUKPOCKOID»,
«HMcTopus pa3zBUTHS METOLOB MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpENnapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KIJIETOK.

IIpakTnueckass padora «/3ydeHue METOAOB KJIETOYHOM OHUOJIOTUM
(xpomartorpadus, anexrpodopes, auddepeHmanbHoe IEeHTPUYrupoBaHue,
[TLIP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKU

XHUMHUYECKUM COCTaB KIETKU. Makpo-, MUKpPO- M YJIbTPAMUKPOIIEMEHTHI.
Boma m e€ posb Kak pacTBOPUTEINs], pPeareHTa, y4acTue B CTPYKTYPUPOBAHHUU
KJIETKH, TEIUIOperyasuud. MuHepanbHble BEIIECTBAa KJIETKH, MX OMOIOTHYecKas
poJib. POJIb KATHOHOB M AHWOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnojauMepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTypsl OenkoBOW Monekysbl. [lepBuunas
CTpyKTypa Oenka, NHenTHAHas CBsA3b. BTOpUuYHAas, TpeTUuYHas, 4YeTBEepTUYHAs
cTtpyktypbl. Jlenarypamusi. CpoiictBa OenkoB. Krnaccudukanuss Oenkos.
buonoruueckue pyHkunu 6enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapuibl, OJIUTOCaXapuabl U MOJIHCAXaPUIbI.
OO0mumii 1IaH CTPOeHHUS W (PUBUKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue QpyHKIIMM YIII€BOIOB.

Jlununpl. M'apodunbsHO-THApOdOOHBIE CBOMcTBa. Kitaccudukanys TUnuaoB.
Tpurnuuepunbl, QGocPoyiunuabl, BOCKH, CTepouabl. buonorudeckue ¢GyHKUUU
aunuoB. OO0IIMe CBOMCTBA OMOIOTHYECKHMX MEMOpPaH — TEKY4EeCTh, CIIOCOOHOCTh K
CaMO3aMbIKaHUIO, MTOIYIIPOHULIAEMOCTb.

Hyxnennosbeie kuciotel. JJHK u PHK. CrpoeHue HyKIE€MHOBBIX KHCIIOT.
Hyxneotuapl. [puamun xommiementapuoctu. [lpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas crmpanbs. Mectonaxoxnenne u ouonorndeckue pynkmu JIHK.
Bunel PHK. ®ynkuuu PHK B knetke.

Crpoenne Mosekynbl AT®. Makpospruyeckue cBsizu B Mojekyine ATO.
buonoruueckue ¢pynkiuu AT®. BoccTaHoBneHHbIE TEPEHOCUUKH, UX (PYHKIIMH B
kietke. [pyeue wykaneozuompugocgpamer (HT®P). CexsenupoBanue J[HK.
Memoowl cenomuxu, mpanCKpunmoMuKy, NPOMeoMUKU.

CtpykrypHas Ouojorus: OMOXMMHYECKUE U OMOodU3NUYECKUEe UCCIEAOBAHUS
cocTaBa U TNPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJEKyn. MooenuposaHnue
CMpPYKmMypsl U QYHKYUl OUOMONIEKYN U UX Komniekcos. KomnviomepHwiti ouzaun u
Opeanuyeckull cunmes OUOMONEKYN U UX HENPUPOOHBIX AHATO0208.

JdeMoHcTpanuu

[Toptpersr: JI. Ilomunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankins,
®. Caurep, C. [Ipy3unep.

[unarpammer:  «PacnpeneneHre XUMHYECKHX JJIEMEHTOB B HEXHUBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOEY.

Tabmuubr n cxembl: «llepuogndeckas TabiauIla XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJbI», «BelecTBa B cocTaBe opraHu3mMoBy», «CTpoeHue
MOJIEKYJIbl  Oenkay, «CTpyKTypbl O€IKOBOM MOJEKyJ b, «CTpoeHue MOJEKYI
yrieBonoB», «CTpoeHne MOJIeKyn JUnuAoBy», «HyKIEeMHOBBIE KHCIOTBI»,
«Ctpoenue MoJiekysibl ATOy.

O6opynoBaHue: XMMUYECKas MocyAa U 000pyA0BaHHE.

JlaGopaTopHasi padora «O0HapykeHHE OCIKOB C TOMOIIBIO KaUECTBEHHBIX
peaKkuuii».

JlabopaTtopnass  pabora  «lccrmemoBaHWe — HYKIEHMHOBBIX — KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB.

Tema S. CTpoeHue u QyHKUMHU KICTKH

Tumnbl KIETOK: 3yKapuoTHueckas U Mpokapuotuueckass. CTpykTypHO-
(byHKIIMOHATBHBIE 00pPa30BaHUS KIETKH.

CtpoeHne mpoKapuoTHIECKON KiIeTKU. KiteTounasi cteHka OakTepuil u apxei.
Oco0OeHHOCTH CTpPOEHUs TeTepOoTPOPHON U aBTOTPOGHOM MPOKAPHUOTUUECKHUX
KJIETOK. MecTo U poJib MPOKapHoOT B OMOILIEHO3aX.

CrpoeHnue U (GyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKH.
[Inazmatuueckass wmemOpana (mazmanemma). CrTpykTypa IJIa3MaTUyecKou
MeMOpanbl. TpaHcOpT BeleCTB Yepe3 IMIa3MaTUYecKyl0 MeMOpaHy: MacCUBHBIN
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(muddy3us, obneru€éunas audQys3us), aKTUBHBINA (NIEPBUYHBI U BTOPUYHBIN
aKTUBHBIN TpaHcropT). llomynponuniaemocts MeMmOpanbl. PabGora Hatpwuii-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, parouuto3. Dk3o1uTo3. Kinerounas
creHka. CTpykTypa U QyHKIIMU KJIETOYHON CTEHKU PacTeHH, rpruOoB.

[utomna3ma. [{uto3omnb. [lutockener. [ABmxenne nuromiazMbl. OpraHouasl
kieTku. OpHoMeMOpaHHBIE OPraHOWIBl KJIETKU: SHJIOMIa3MaTHYecKas CeTb
(BIIC), anmapar I'onbaxku, JIM30COMBI, UX CTpoeHHe M (pyHKIMU. B3auMocBsa3b
OIHOMEMOpaHHBIX OpPraHoMAOB KJeTKH. CTpOeHHEe TpaHyJISIpHOTO PETHUKYIyMa.
Mexanuszm nanpasnenus oeaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [mankuii  (arpaHylspHBIA)  SHAOIUIA3MATHUYECKUN
petuxkynym. CekperopHast QpyHkius anmapata ['onbmxu. Moodugurkayus denxos 6
annapame [ onvoocu. Copmuposexka benxkos 6 annapame Ionvoxcu. TpaHcmopt
BEIIECTB B KJIETKE. Bakyosn pacturenbHbIX KiIeToK. Kierounsliid cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMABl  KJIETKWA:  MHUTOXOHAPHUM,  IUIACTHUJIBIL.
Ilpoucxoorcoenue mumoxonopuii u niacmuod. Cumouozenes (K.C. Mepeoickosckuil,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHIpUN M Iactul. llepBuuHble,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUIBI  (POTOCHUHTE3UPYIOUIUX  JYKaApHOT.
XJTOpOIUIACTBI, XPOMOILIACTHI, JIEMKOIIACThI BHICIINX PACTEHUIA.

HememOpanubie opranouabl kieTku CTpoeHue U (pyHKIUHM HEMEMOpaHHBIX
OpTraHOUJIOB KJICTKH. Pubocomel. IIpomesicymounvie Gunamenmeo.
MuxkpoduiaMeHTsl. Axkmunosvle Muxpoguramenmol. MBbIlIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbvl HeMblueunblx Kiemok. MukporpyOouku. Kietounsrit
neHtp. CTpoeHWe U JBWKEHHWE JKTYTHKOB W PECHHYEK. MUKpOTpyOOUKH
nuTorasMel. Llentpuons. benku, accoyuupoganmvie ¢ MUKpo@uUIAMEHMAMU U
muxpompyboukamu. Momopnule benxu.

Anpo. O6omouka siapa, XPOMATHH, KapUoIUIa3Ma, SAPBIINIKA, UX CTPOSCHUE U
byHkiuu. SnepHblii  OenKOBBIM MaTpukc. IIpocTpaHCTBEHHOE PaCHOJIOKEHUE
XpOMOCOM B HUHTEppazHOM snpe. Iyxpomamun u eemepoxpomamun. benku
XpOMaTHUHA — THUCTOHBI. Jlunamuka s0epHol 0060a0uKku 6 mumose. AHoephbiii
MpAaHCcnopm.

Kiierounble BkimtoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIIETOK DYKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu

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

Tabmuubr u cxembl: «CTpoeHHE 3YKapUOTHYECKOW KieTkm», «CTtpoeHue
KUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOW  KIeTKn», «CTpoeHue
MUTOXOHAPUNY, «SA1po», «CTpoeHne NpOKaprUOTUUYECKON KIIETKIY.

ObopynoBaHue: CBETOBOM MHKPOCKON, MHUKpOMpENnapaTbl pPacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKPOIIPENapaThl OaKTEPHATBHBIX KIETOK.

JlaGopaTtopnass padora «l3ydyeHue CTpOEHHsSI KIETOK Pa3IMYHbIX
OpPraHu3MOB.

IIpakTueckasi padora «3yyeHrue CBOMCTB KJIETOUHOH MeMOpaHbD».



JlabopatopHass paGora «JccnenoBanune miazMonM3a M JIEIJIA3MOJIU3a B
PACTUTENBHBIX KIETKAX.

IIpakTuyeckass  padora  «lI3ydyeHue  JBWIKEHUS  IUTOIUIA3Mbl B
PaCTUTENBHBIX KJIETKAX).

Tema 6. O0OMeH BelecTB U MpeBpPallleHUE JHEPTUH B KJIETKe

AccUMHIIALINS M AUCCUMMWISIIIUS — IBE€ CTOPOHBI MeTabonu3Ma. Tumnesl oOMeHa
BEILECTB: aBTOTPO(QHBIA U reTepoTpodHBI. YdacTue KUCIopoaa B OOMEHHBIX
mporeccax. JHepreruuyeckoe obecriedeHne kinetku: mnpeBpameHue ATD B
oOMeHHBIX Tmporieccax. DepMEeHTATUBHBIA XapakTep peakiuid KIETOYHOTO
Metabomm3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUA.
Kodepmentsl. OTinnuust pepMEHTOB OT HEOPraHMUECKUX KaTanu3aTopoB. bemku-
aKTUBATOpPbl M OENKU-WHTMOUTOPHL. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX
peaxiuii OT pa3IuYHbIX (PaKTOPOB.

[lepBUYHBII CUHTE3 OpPraHMYECKUX BellecTB B KieTke. DOTOCHHTES.
AHOKCUceHHbIll U OKCcuceHHbll omocunmes y obaxmepui. Ceemocoouparoujue
nUSMeHmbl U NUSMEeHMbl PeakyuoHHo20 yenmpa. Ponb XJI0poIuiacToB B mpolecce
dbortocunTe3a. CBeroBas u TeMHOBas (aszbl. Pomoovixanue, Cs, C,. u CAM-munol
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusiHue pasznuuHbIX (PakTopoB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHUEe (POTOCUHTESA.

XeMOCHHTE3. PaznooOpasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpuuupyomue OaKTepuu, Kene300aKkTepun, cepoOaKTepuu, BOIAOPOIHBIC
OakTepuu. 3HaYCHHE XEMOCHUHTE3A.

Anaspobnbie opranu3mbl. Buabl Opoxenusi. IIpomykTel OpoxkeHHS U UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBl KaK OOBEKTHI
OMOTEXHOJIOTHU U BO30YIUTENN OOJIE3HEH.

AnpobHblie OpPTaHU3MBI. Orarbl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTeNbHBIN ATAN. [ TMKOIN3 — OECKUCIOPOJHOE PACHIETUIEHUE TITHOKO3bI.

buonornyeckoe okucieHHne, WK KIETOYHOE JAbixaHue. Poab MUTOXOHApUHN B
npoiieccax omosoruyeckoro okucienus. [uknmnueckue peakiuu. OKUCITUTENBHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes
ATD: paboma npomonunou ATD-cunmasel. IlpeuMmyriiecTBa a’poOHOTO IMyTH
oOMeHa BelecTB nepes] aHadpoOHbIM. Dh(DEKTUBHOCTH YHEPTETUIECKOT0 OOMEHa.

JdeMoHcTpanuu

[Toptpetsr: k. IIpuctin, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmump! u cxempl: «@OTOCHHTE3», «DHEpreTuuecKuii ooMen», «bruocrunres
oenkay», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

ObopynoBaHue: CBETOBOM MHUKPOCKOIN, O00OpYIOBaHUE Ji MPUTOTOBICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopnass padora «l3ydeHue  KAaTaJIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

Jlabopatopuass pabGora «M3yueHue (HEepMEHTATUBHOIO pACIIEILICHUS
NEPOKCHUAA BOJIOPOA B PACTUTENIbHBIX U )KUBOTHBIX KIIETKAX).
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JlaGopaTtopnas pabora «CpaBHeHue TpoleccoB (oTocuHTE3a H
XEMOCUHTE3a.

JlaGopaTopHasi padora «CpaBHEeHHE MTPOIECCOB OPOKECHUS U JbIXAHUS.

Tema 7. HacaeacrBennasi uHgopmManus 4 peajn3anus eé B KIeTKe

Peakunun matpuunoro cuHtesa. [IpMHIMI KOMIIJIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO CHHTe3a. Peanu3zanus HacneacTBeHHOW mHGopManuu. ['eHeTndeckuit
KOJ, ero cBoucTBa. Tpanckpuniusa — MarpuuHblii cuHTe3 PHK. Ilpunumms
TPAHCKPUNIUH: KOMIUIEMEHTAPHOCTh, AHTUIAPAIUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancasmus u e€ stansl. Yuactue TpancnoptHeix PHK B OnocunTtese Genka.
VYcnoBusa OmocunTeza Oenka. KomupoBanue amuHOKHCIOT. Pomb pubocom B
OouocuHTe3e Oemnka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHu3alus reHoMa y
MIPOKApUOT U IYKApUOT. Perynsiuus akTMBHOCTM T€HOB y IpokapuoT. ['mmoresa
onepoHa (®. XKakob, K. Mano). Monexynsapusie mexanusmovl IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomel 2enog. Perynsius oOMeHHBIX
IPOIIECCOB B KieTke. KieTounslii romeocTas.

Bupycel — HekneTounbie GOpMBbI KU3HU U OONHUratHele napasutbl. CTpoeHue
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbili YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, obaxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, unmezpasa.

Bupycubie 3aboneBanust yenoBeka, KUBOTHBIX, pactenuit. CITMJ, COVID-
19, conmanbHpIe ¥ MEAUITUTHCKUAE TTPOOTIEMBI.

Buoungopmamuxa: unmeepayus u ananus 6onrvuux maccusog («bigdatar)
CMpPYKMypHuIX Ouonocudeckux oannvlx. Hanomexnonoeuu 6 ouonozuu u meouyune.
Ipoepammupyemvie pynkyuu d6enrxos. Cnocobvl 00cmasKu 1eKapcms.

JdeMoHcTpauuu

[Toptpetsl: H. K. Konbuos, /. Y. IBaHOBCKUM.

Tabnuiel u cxembl: «buocuHTe3 Oenkay, «I'eHeTHYecKuil Koy, «Bupyce»,
«baktepuodaru».

IIpakTnueckas padora «Co31aHue MOAEIH BUPYCay.

Tema 8. ’/KusHeHHbIH HUKJI KJICTKH

Knerounbli 1uki, ero mnepuoabl W peryisiuusa. WMuTepdaza u  MuUTO3.
OcoOeHHOCTH TPOLIECCOB, MpoTekaronmx B uHTepdaze. [loaroroBka KIeTKH K
nenenuto.  I[lpecuntetnyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETUYECKUN U
MOCTCUHTETHYECKUH (MPEMUTOTUICCKUN ) IEPHO Bl HHTEP(DA3BI.

Marpnunbsii cuare3 [IHK — perumkanms. IIpunnunsr permmumkanum IHK:
KOMIUJIEMEHTAPHOCTb,  MOJYKOHCEPBATUBHBIM  CHHTE3, AHTUIAPAIIIECIBbHOCTD.
Mexanusm perkannn JITHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u
TeromMepaza. XPOMOCOMHBIH HaOOp KJIETKHM — KapuoTUll. JIUIJIOWIHBIA W
rariouaHbelii  Habopsl  XpoMocoM. ['oMonorumunble xpoMocombl. [lojoBbie
XPOMOCOMBI.
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Henenne kimetkn — MuTo3. CTaguM MHUTO3a W MNPOUCXOASIINE B HHUX
nporeccel. Tunel Muto3a. KapuoknHes u nuToknHe3. buosormueckoe 3HaueHue
MHUTO3A.

Perynsauuss murotmueckoro nukna kietku. [Iporpammupyemasi kiaeTtodHas
rubesnp — arnomnTos.

Knerounoe sapo, XpoMocombl, (PYHKIIMOHAJIbHAsi T€HOMHUKa. Mexanusmuol
npoaughepayuu, ougppepenyuposku, cmaperus u eubenu xiemox. «lLlugposas
Ka1emKa» — ououngopmamuyeckue mooenu QyHKYUOHUpOBaHUsl KIemKHU.

JdemoHcTpanumn

Tabmuubr u cxembl: «KWU3HEHHBIM WK KIETKH», «Murtos», «CtpoeHue
xpomocom», «Permukanusa [JHK».

ObopynoBaHue: CBETOBOM MUKPOCKOII, MUKpOTpenaparsl: «MHUTO3 B KJI€TKax
KOpEIIKa JIyKay.

JlabopaTtopnass  pabdora  «M3ydyeHne  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIPENapaTaxy.

JlabopaTtopnas padora «HabmoneHre MuTo3a B KJIeTKaX KOHUYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOTpErapaTax ).

Tema 9. Ctpoenne u pyHKIIUM OPraHU3MOB

buonornueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

Oco0eHHOCTH  CTPOGHHMSI W JKU3HENEATEIbHOCTH  OJHOKJIETOUHBIX
opranu3moB. bakrepun, apxeu, OJHOKJIETOYHbIE TpPHObI, OJHOKIJIETOYHBIC
BOJOPOCIH, APyrue NpoTUCThl. KOJIOHNAIbHBIE OPTaHU3MBI.

B3anmocBsA3p 4acTell MHOIOKJIETOYHOrO OpraHu3ma. TKaHHW, OpraHbl M
cucteMbl opraoB. OpranusM Kak eauHoe uenoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas,
MOKpPOBHAs, MPOBOASAIAs, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTPOEHUS,
GyHKIUN 1 pacrosoKeHHs TKaHEeH B OpraHax pacTeHUM.

TkaHu KMBOTHBIX M Y€JOBEKA. TWIMBI KUBOTHBIX TKAHEW: SIUTEIIHANIbHASL,
COEIMHUTEIIbHASI, MbllleyHas, HepBHasi. OCOOEHHOCTH CTpoeHMs, (QYHKIHUN U
pacIonoKEeHUsI TKaHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TIe€HEpaTMBHBbIE OpraHbl pacTeHuil. Opransl H
CHUCTEMBI OPTAHOB )KMBOTHBIX U 4eJIOBeKa. DYHKIIMU OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKJIETOYHBIX H
MHOTOKJIETOUYHBIX XUBOTHBIX. HapyXHblii M BHyTpeHHHI ckeneT. CTpoeHue u
THUIIBI COEJUHEHNSI KOCTEN.

JIBrokeHue  OpraHm3MoB.  J[BMKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KIYTUKOBOE, PEeCHHYHOE. J[BM)KEHHWE MHOTOKJIETOYHBIX PAaCTEHUM:
TPONU3MBl M HACTHM. JIBM)KEHHME MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllieyHas cucreMa. Pediiekc. CkeneTHble MBI U UX padoTa.

[Iuranne opranusmoB. lloriomeHue BOIBI, YIVIEKHCIOrO rasa H
MHUHEPAJIBHBIX BELIECTB pacTeHUAMH. lIuTaHue >KMBOTHBIX. BHyTpumnosioctHoe u
BHYTPUKIIETOYHOE TNuIIeBapeHue. lIuTaHne MO3BOHOYHBIX MXUBOTHBIX. OTHenbl
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NUIIEBAPUTENBHOIO TpakTa. IlumeBapurenbHble keneswl. llnmeBapurenbHas
CHCTEMa YEJIOBEKA.

Jpixanue opranu3MoB. J[pixanue pacteHuid. [{pixanue sxuBoTHbIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIeTKU. KoxkHOoe apixanue. JlpixaresnbHasi MOBEPXHOCTb.
KabepHoe u nérounoe apixanue. J(pIxaHue Mo3BOHOYHBIX KUBOTHBIX U UEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKUX TO3BOHOYHBIX JKMBOTHBIX.
JpixarenbHasi cucTEMa YeNOBEKa. MeXaHW3M BEHTWILUU JIETKUX Yy NOTUL H
MiIeKonuTaomux. Perymsus npixanus. JlprxareabHble 00BEMBIL.

TpaHCIIOPT BEIIECTB y OpPraHW3MOB. TpPaHCIOPTHBIE CHUCTEMBI PACTECHUM.
TpaHcropT BemecTB y KUBOTHBIX. KpOBEHOCHass cucrtemMa u €€ Oprassl.
KpoBeHocHast cucremMa ITO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyrm KpoBooOpamieHus. OBOJIOLHOHHBIC
YCIIO’)KHEHHUS CTPOCHHUS KPOBEHOCHOM CHUCTEMBI IMO3BOHOUYHBIX KUBOTHBIX. PaboTta
cepaua u e€ perymisuus.

Beimenenue y opranusMoB. BeineneHue y pacteHuil. BeiaeneHue y
KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opradbel BblaesieHus. PunpTpanus,
CeKpelusa U 00paTHOe BCACHIBAHME KaK MEXaHU3Mbl padOThl OPraHOB BbIICIICHUS.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM M BBIACIMTENBHON cucTeMaMu. Beiaenenue y
MO3BOHOYHBIX >KMBOTHBIX M uejoBeka. [louku. CtpoeHne u (pyHKIIMOHHUpPOBAHUE
HedpoHa. OOpazoBaHrE MOYH Y YEJIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHoOpsI
OakTepuil M LUCTHl MPOCTEUIIUX. 3allUTa y MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. CpencrBa macCUBHOM M XUMUYECKOM 3a1IUThl. DUTOHIUIBI.

3almmra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NIPOU3BOJIHBIE.
3amuTa opranu3ma ot Oonesneld. iMMyHHas cuctema yenoBeka. KieTouHslid u
TYMOPAJIbHBIA MMMYHUTET. BpOXIEHHBIH M NPHOOPETEHHBIA CHeHUPUUECKU
UMMYHHTET. Teopusi KiIoHaIbHO-celeKTuBHOTO uMMmyHuTera (I1. Dpmux, ©. M.
bepuet, C. Tonerara). BocnnanutenbHble OTBETHI OPraHU3MOB. PojIb BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pazgpaxumocte W perymsuus y  OpraHu3moB. Pasnpaxumocts y
OJHOKJIETOYHbIX Opranu3MoB. Takcucel. PazmpaxkumMocTe u  perymsiuusa y
pactenuil. PocToBbIie BEIECTBAa U MX 3HAYEHUE.

HepBHas cucrema u pediekTopHas peryisiuus y S>KUBOTHBIX. HepBHas
cUcTEMA U €€ OTHEJbl. DBOJIOLMOHHOE YCI0)KHEHUE CTPOEHUSI HEPBHOM CHCTEMBI
y XKUBOTHBIX. OTAENbl TOJOBHOTO MO3ra MO3BOHOYHBIX XHBOTHBIX. Pediexkc u
pednexropHas nyra. bezycioBHbIe U yCITIOBHBIE pe(IICKCHI.

['ymopanpHas perynsuus UM 3HAOKPUHHAA CUCTEMA JKMBOTHBIX M YEJIOBEKA.
JKenespl OSHOOKPMHHOM CHUCTEMBI M KX TOPMOHBI. JleMCTBHE T'OPMOHOB.
B3aumocBs3p HEpBHON W SHIOKPUHHON cucteMm. ['umotanamo-runoduszapHas
cucrema.

JdeMoHcTpauuu

[Toptper: U. I1. [1aBnos.
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Tabmuubr 1 cxembl: «OIHOKJIETOYHBIC BOJOPOCHH», «MHOTOKIETOYHBIE
Bojopociny, «baktepumn», «lIpocreiimme», «OpraHbl BETKOBBIX PACTCHHI,
«CuctemMbl OpPraHOB TIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHue
HacekoMbIX», «Tkanu pacteHuit», «KopHeBbie cucteMbl», «CTpoeHHE CTEOIs»,
«CTpoeHue JNHCTOBOM TUIACTUHKHN», «TKaHM >KUBOTHBIX», «CKEJeT dYeJIoBeKay,
«IIumeBaputenbHas cucrema», «KpoBeHocHass cucreman, «JlpixatenpHas

cucremMa», «HepBHas  cucrema», «Koxka», «Mslmeynas  cucremay,
«BplienuTenbHas cUCTEMa», «ODHJIOKPUHHAsA cHUCTeMay, «CTpOEHWEe MbILILbDY,
«Ummynurer»,  «KuimeyHonosoctHsle»y, «CxemMa  NUTaHUS  pacTEHUN,

«KpoBE€HOCHbIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpO€HUE THUIPBD,
«CTtpoeHue miaHapum», «BHyTpeHHee cTpoeHue M0xkaAeBOro 4epms», «HepBHas
cuctreMa peio», «HepBHas cucrema sarymkm», «HepBHas — cuctema
npecMbikatomuxcs», «HepBHas  cucrtema  nruny, «HepBHas — cucrema
MIIeKonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKIECTOUHbIX
OpPraHu3MOB, MHKpPOINpENnaparbl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, UIJIOKOXHUX, KUBbIE 3K3eMIUISIPhl KOMHATHBIX PacTeHUM, repdapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKI[MM OECrO3BOHOYHBIX IKUBOTHBIX, CKEJIET YeJOBEKa,
o0opy0BaHuE ISl IEMOHCTPAIMU TOYBEHHOTO U BO3AYIIHOTO MUTAHUS PACTEHUM,
pacileruieHus Kpaxmana u OeKoB Moj 1eicTBueM (hepMeHTOB, 000pyAOBaHUE IS
JIEMOHCTPALMK OMBITOB MO U3MEPEHUIO )KU3HEHHOW €MKOCTH JETKHUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3JIMYHbIX JKUBOTHBIX.

JlaGopaTopHasi padora «/3yueHue TKaHel pacTeHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlabopaTtopHasi pabora «/3ydeHue opraHoB [IBETKOBOI'O PACTEHUS».

Tema 10. PazmHoKeHre ¥ pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHS OPraHuM3MoB: Oecrosoe (BKIJIOYas BEreTaTMBHOE) U
nosioBoe. Buael  Oecronoro  pa3MHOXKEHHUs: MOYKOBAHHME,  CIOPYJISLUSA,
dbparmMeHTanus, KIOHHPOBAHUE.

[lonoBoe pa3zmHoOxkeHue. [lonoBele KIEeTKM, Miau rametsl. Meiio3. Craaun
Mmeiio3a. [loBenenune xpomocom B Meito3e. Kpoccunrosep. buonornyeckuii CMbICI
Melo3a W TMOJOBOro Imporecca. MeWo3 U €ro Mecro B JKM3HEHHOM IUKIIE
OpPraHU3MOB.

[IpenzapoasimieBoe pa3Butue. ['amerorenes y xKuBOTHBIX. [10JI0BBIE KEE3bI.
OOpazoBaHue 1 pa3BUTHE MOJOBBIX KJIeToK. Cnepmarorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHne U SMOpPHOHAIbHOE pa3BUTHE KUBOTHBIX. (CmocoObl
OIUIOAOTBOPEHUS: HApy)KHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHUOIOTUs — HAayKa
0 Pa3BUTUU OPTraHU3MOB. Mopghozenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUL.
Konyenyuss mopgocenoe u mooenu mopgoeeneza. Cramguu >MOpHOTEHE3a
KUBOTHBIX (Ha mpumepe Jrymiku). JpoOmnenue. Tumbl  apoOieHus.
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Jemepmunuposannoe u Hedepmunuposannoe Opodnenue. bnacmyna, munoi
onacmyn. OCOOCHHOCTH JpOOJIEHUST MIIEKONMUTAIOIIMX. 3apOJbIIIeBble JIMCTKU
(racTpynsinus). 3aKiajKa OpraHOB U TKaHEW U3 3apOJbIIIEBbIX JUCTKOB. B3anMuoe
BJIUSIHME YacTel pa3BUBAIONIETOCS 3apojbllia (SMOpPUOHANIbHAS MHIIYKLIHS).
Jakyagka IUIaHAa CTPOCHUS JKMBOTHOIO KaK  PE3YlbTaT HEPAPXUUYECKHUX
B3aMMOJICUCTBUI TeHOB. BrnusHue Ha 3>MOpUOHAIBHOE PA3BUTHUE PA3IUYHBIX
(baKTOpOB OKpYKaloLIEH Cpeibl.

Poct u pasButue xuBoTHBIX. [locTamMOpuoHanbHblil nepuoxa. IIpsmoe wu
HenpsiMoe pas3BuTHe. PaszButne ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
IIO3BOHOYHBIX JKMBOTHBIX. DHOJIOTMYECKOE 3HAYEHHE MPSAMOTO U HENMPSAMOIO
pa3BUTHA, UX PACIPOCTPAHEHUE B NPUPOAE. THIBI pOCTa KMBOTHBIX. DaKTOPHI
pEryJsluy pocTa KUBOTHBIX U ueioBeka. CTaauu MoCTIMOPHOHAIBHOTO Pa3BUTHUS
y JKMUBOTHBIX U uenoBeka. [lepuonbl oHTOreHe3a yenoseka. CtapeHue u cMepTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

PazmHoxenne u pazButue pacteHuid. ['amerodpur m cmnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue cmnop B TMpolecce Menosa.
['amerorene3 y pacreHuid. OIUIOAOTBOPEHHE M PAa3BUTHE PACTUTENBHBIX
opraHu3MoB. /[BoiiHOe OMIOAOTBOPEHUE y IIBETKOBBIX pacTeHuid. OOpa3zoBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl PETYISLUU OHTOTE€HE3a Y PACTEHHUI U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpetsr: C. I'. Haammn, X. HInemas.

Tabmuubr u cxembl: «BereratuBHoe pasmHOkeHHE», «Tumbl OGecmosoro
pa3sMHOXeHUsD», «Pa3zMHOXEHME XITaMHUIOMOHAIb», «Pa3MHOXEHHE JBIIIEHBI»,
«PazMHOXkeHuEe ruapb», «Meios», «XpomocoMbl», «['amerorenes», «CrpoeHue
SAUIEKIETKA U crepMaro3onga», «OCHOBHBIE CcTaguu OHTOreHe3a», «lIpsmoe u
HEmpsAMoe pas3Buthe», «Pa3zButue wMaickoro xyka», «Pa3Butue capaHum»,
«Pa3Butne narymku», «JIBOMHOE OIUIOAOTBOPEHHE Y IIBETKOBBIX PACTEHUI,
«CTpoeHue CeMsiH OJHOJOJIBbHBIX U JBYJOJbHBIX PacTEHUN», «KU3HEHHBIA ITUKII
MOPCKOW  KamycTb», <« KU3HEHHBIM WK1 MXa», <« KHU3HEHHBIA  IUKI
NaropoOTHUKA», «KM3HEHHBIN LUK COCHBDY.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHULEKIETOK H
CIIEpPMATO30MUI0B, MOJENb « LMK pa3BUTHS JIATYLIKH.

JlaGopaTopnas padora «/3yueHne CTpOEHHUs MOJOBBIX KJIETOK Ha FOTOBBIX
MHUKPOIIPENapaTaxy.

IIpakTnyeckass padora «BbIsBIEHHE MPU3HAKOB CXOJCTBA 3apOAbIILIEH
MIO3BOHOYHBIX )KHBOTHBIX).

Jlabopatopnass paGora «CrTpoeHHE OpraHoB pPa3MHOXKEHUS BBICIIHX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HAaCJEeACTBEHHOCTH W HM3MEHYHMBOCTH
OPraHMu3MoB

Hctopust cTaHOBIEHUS M pa3BUTUS TEHETUKM Kak Hayku. Paboter T
Menpens, I'. ne ®@puza, T. Moprana. Poinp OT€UECTBEHHBIX YUEHBIX B PA3BUTUHU
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renetuku. Padoter H. K. Koneiiosa, H. 1. BaBunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIEC TEHETUUECKHUE MOHATUS U CUMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUieJIbHBIC TEHbl, aJbTEPHATHUBHBIE TPU3HAKK, JOMHUHAHTHBIA M PEIECCUBHBIN
MPU3HAK, TOMO3UI0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, THOPHUIBI, TEHOTHIT, ()EHOTHII.
OcHOBHBIE ~ METOJBl ~ TCHETHKU: THOPUIIOIOTUYECKUH,  IUTOJOTHUYECKHUH,
MOJIEKYJISIPHO-T€HETUYECKHIA.

JdemoHcTpanumn

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuibt 1 cxeMbl: «MeTobl TeHETUKIY, «CXEMBbI CKPETIIUBAHUS.

JlabopaTopnassi paGora «JIpo3oduna Kak OOBEKT TEHETUUYECKHUX
HUCCIIEI0OBaHUI.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH MeHaens — 3aKOH
eauHooOpasusi THOpUI0B MepBoro nokojenus. [IpaBuiio nomuaupoBanus. Bropoi
3aKOH MeHensa — 3aKOH paclleluieHus Npu3HakoB. LluTonorndeckre OCHOBBI
MOHOTHOPUIHOTO CKpEIIMBaHMs. [ UMoTe3a YUCTOTHI TaMET.

Ananusupyrolee ckpemuBanue. [I[poMexxyTouHbI XapakTep HaclieI0BaHUS.
Pacmieruienne npru3HakoB Npy HEMOJIHOM JTOMHUHUPOBAHUMU.

JurubpunHoe ckpemuBanue. Tpetuid 3akoH MeHzens — 3aKOH HE3aBUCUMOTO
HACJIEIOBaHUS MPU3HAKOB. [uTonornueckue OCHOBBI  JTUTHOPHUTHOTO
CKpELIMBaHUA.

CuernienHoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CuemieHHoe
HACJICIOBAHUE TIE€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TreHaMHu. XPOMOCOMHasd
TE€OpHUs HACIEICTBEHHOCTH.

['enetnka nosia. XpoOMOCOMHBIN MEXaHU3M OMNpPEAEICHHUs MoJia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTraMeTHbIM M TeTepOoraMeTHbhIM IMOoJI. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacinenoBanue npru3HaKkoB, CIIENJIEHHBIX C MOJIOM.

['enotun kak uenoctHas cucrema. [nenoTponus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOKECTBEHHBIM ajjieiu3M. B3anMOJEHCTBME HEAUICIBbHBIX TEHOB.
Kommnnementapuocts. Onuctas. [Toamumepus.

['eHEeTMYECKUIT KOHTPOJIb PAa3BUTHUS PACTEHUM, XUBOTHBIX M YEJIOBEKa, a
TakKe (PU3NOIOTHYECKUX TPOIECCOB, TOBEACHUS W KOTHUTHUBHBIX (DYHKIIHMA.
['eHeTHYECKME MEXaHU3Mbl CHMOMOTECHE3a, MEXaHU3Mbl B3aUMOJCHCTBHUS «XO35HUH
— Tapa3uT» U «XO3IMH — MHUKpoOMOM». ['eHeTWdyeckne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

Tabnuiel u cxemsl: «llepBbiit U BTOpoOit 3aKoHBI Menaens», « Tpetuil 3akoH
Menpaens», «AHaIU3Upyollee CKpenuBaHue», «HemomHoe noMHUHUpPOBAHUEY,
«ClemieHHOe HacleJOBaHUE TIPU3HAKOB Yy Jpo30duiib», «l'@HeTHKa ToJay,
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«Kapuotun uenoseka», «Kapuotun gpozodunb», «Kapuorum nTuimD,
«MHOX€ECTBEHHBIN alIeNN3M», « B3auMo1eicTBUE TEHOBY.

O6opynoBaHue: MoOjeNb I JEMOHCTpPAllMd 3aKOHOB €IMHOO0pa3us
ruOpuI0OB TIEPBOTO TMOKOJICHMS] W paclIeIUIeHUs MPU3HAKOB, MOJENb IS
JEMOHCTpPAllMM 3aKOHA HE3aBHUCUMOTO HACIIEIOBAHUS IPU3HAKOB, MOJAENb JJIS
JEMOHCTPAllMM CLEIUICHHOTO HACJIEIOBAHUS MNPHU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKponpenapar: «Jpo3zoduina.

IIpakTuyeckas padora «/3yueHue pe3ynbTaTOB  MOHOTHOPUIHOTO
CKpEITUBAHUS Y IPO30(UITBD.

IIpakTuyeckas  pabdora  «/3yueHue  pe3yibTaToOB  AUTHOPUIHOTO
CKpEITUBAHUS Y IPO30(UITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue TeHoTMIa W cpedsl Tpu  (popmMupoBaHUM (PEHOTHIIA.
N3meHunBOCTh MpHU3HAKOB. KaueCcTBEHHbIE M KOJWYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIIEACTBCHHAS.

MoaudukanrionHass U3MEHYUMBOCTh. Ponb  cpenbl B (GOpMHpPOBaHUU
MOAU(PUKAIIMOHHON M3MeHYMBOCTH. Hopma peakiuuu npusHaka. BapuanmoHHbIN
pan u BapuarmonHass kpuBas (B. HMoranncen). CpoiicTBa MOau(pUKAIIMOHHON
WU3MEHYUBOCTH.

['eHoTMIIMYECKAsh N3MEHUYUBOCTh. CBOKCTBA T€HOTUITMYECKON N3MEHUYUBOCTH.
Buapl reHOTUITHYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTAIIHOHHAS.

KoMmOnHaTtnBHasT W3MEHYMBOCTh. Mei03 H MOJOBOWM MPOIECC — OCHOBA
KOMOWHATUBHON N3MEHYMBOCTH. POJTh KOMOMHATUBHON M3MEHUNBOCTH B CO3/IaHUN
TEHETUYECKOTO pa3HOOOpa3us B Mpeesiax OTHOTO BHIA.

MyrainmonHass W3MEHYMBOCTb. BHAbl MyTalMi: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HHAYUHUPOBAHHbIE MyTalUMHU. SnepHble WU
nuToIazMaTuyeckue Myrauud. CoMaTUYecKue M IMOJoBble MyTauuu. [Ipuunnbl
BO3HUMKHOBEHUs MyTanuil. MyTareHbl M WX BIHMSHUE Ha OPraHU3MBL.
3aKOHOMEpPHOCTH MYTAlMOHHOI'O IPOIECCA. 3aKOH TOMOJIOTUYECKUX PSJIOB B
HacnencTBeHHo m3meHunBoctu (H.M. BaBwiioB). BHesinepHas U3MEHUHMBOCTH U
HACJIEICTBEHHOCT.

Onuecenemuxa U 9NUSEHOMUKA, pOJb dNUSeHemuyeckux @axkmopos 6
HAac1e008aHUU U U3MEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOG Y OP2AHUSMOS.

JdemoHcTpanumn

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

Tabmuubr w  cxembl: «Buapl wm3MeHumBOCTHY, «MoaudukarnuoHHas
W3MCHYHUBOCTHY, «KombOuHaTHBHAS U3MEHYHUBOCTHY, «Meio3»,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00aeBaHus YeI0BEKa», « Buabl myTammiiy.

ObopynoBaHue: *XHUBbIE U TepOApHBIC SK3EMIUIAPhl KOMHATHBIX PACTCHHIA,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMU U3MEHUYHUBOCTH.

JlaGopaTopHas padora «HccnenoBanne 3aKOHOMEPHOCTEHN
MOAM(PUKAIIMOHHON M3MEHUMBOCTU. [locTpoeHue BapuanMOHHOrO psina U
BapUALMOHHON KPUBOWY.
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IIpakTuyeckas padora «Myrtanuu y apo3odunabl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoseka. MexayHapoaHas mporpaMMa HMCCIEAOBaHUsS Te€HOMa
4yenoBeka.  MeToabl  M3y4Y€HHs  TEHETMKM  YEJOBEKAa: IEHEATIOIMYECKH,
OJIM3HEIOBBIH, LUTOr€HETUYECKUH, HNONYJIALIMOHHO-CTaTUCTUYECKU,
MOJIEKYISIPHO-TE€HETUUECKH. CoBpemeHHOE ONpEICIICHUE reHOTHMNA!
MTOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[TI[P-ananu3a. HacrnencTtBeHHbie 3a001€BaHUs YeIOBEKa. | €HHbIE 1 XpPOMOCOMHBIC
Oone3Hn 4YenoBeKa. boJIe3HW C HACIEACTBEHHOW MPEapacroyiOKEHHOCTHIO.
3HayeHue MEAUIMHCKON T€HETUKHU B MPEAOTBPAIICHUU U JICUEHUH T€HETUYECKHUX
3a0oeBaHU 4YenmoBeka. MeanKo-TeHeTUUeCcKoe KOHCYJIbTupoBaHue. CTBOJIOBBIC
KJIeTKU. [IoHSTHE «TE€HEeTUYECKOTo Ipy3a». ITUUYECKUE acHeKThl UCCIEAOBAHUN B
00J1aCTH pelaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (akTopbl MOBBIIMIEHHOW YYBCTBUTEJIBHOCTH YeEJIOBEKa K
bu3nYecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpy»Karoulel cpennl. ['eHeTnueckas
MPEAPACTIOIOKEHHOCTD YEJIOBEKA K MaTOJOTHUSIM.

JdeMoHcTpauuu

Tabnuubl u cxembl: «Kapuotun yenoBeka», «MeTolbl U3yYEHUS] TE€HETHKHU
yesioBekay, «l eHeTnyeckue 3a00JeBaHUs YETOBEKaY.

IIpakTnyeckas padora «CocTaBieHUE U aHAIA3 POAOCIOBHO.

Tema 15. Cenekuusi OpraHu3MoB

JlomecTuKanus W CEJICKUHUs. 3apoKJACHUE CEJIEKIUU W JOMECTUKAIUU.
Yuenue H. W. BaBmmoBa o lleHTpax mpoUCXOXIECHUS €W MHOT000Opa3us
KYJbTYPHBIX pacTeHUil. Poib cenekuuum B CO3JaHUU COPTOB PACTEHUM U IOPOJ
#*uBoTHBIX. CopT, mnopoaa, IITaMM. 3aKOH TOMOJOTHYECKUX pAIOB B
HacleACTBEHHONM wu3MeHuuBocty H. WM. BaBunoBa, ero 3HaueHue A
CEJIEKIIMOHHOU paboThI.

Metoapl ceneKiuoHHONW paldoThl. MCKYyCCTBEHHBIM OTOOp: MAacCOBBIA U
WHMBUAYaJIbHBIN. Ortanbl  KOMOMHAIIMOHHOW  CEJIEKIIUH. HcnbiTanue
IpoU3BOAMTENICH MO TOTOMCTBY. OTOOp MO TEHOTUNY C MOMOIIBIO OIEHKU
¢dbeHoTuna NOTOMCTBa U OTOOP MO TeHOTHUITY ¢ moMolIkio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOW  paboThl.
PannanmoHHbIM M XUMWYECKUA MyTareHe3 Kak HCTOYHUK MYTAIUN Y KyJIbTYPHBIX
dbopm opranu3moB. lcmonb30BaHME TEHOMHOTO PEIAKTUPOBAHHS M METOJOB
pexomOuHaHTHRIX JIHK m1st momydeHust ieXOAHOTO MaTepurana s CEeJICKIIHH.

[Tomyuenue MTOJIUTLIIONIOB. BuyTtpuBnaoBas THOpUIU3AIIHSL.
bmuskoponcTBeHHOE — cKpemuBaHue, WM uHOpuAwHT.  HepomctBenHoe
CKpelnuBaHue, win aytopuauHr. ['ereposuc u ero mpuuuHbl. Vcmons3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuausanus. [Ipeononenue Oecronus
MEXBUIOBBIX THOpUIOB. JlOCTHKEHUS CEJIEKIIUU PACTEHUHN U )KUBOTHBIX. «3e1éHas
Dpesonioyusy.
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CoxpaHeHHE M W3YyYEHUE N'EHETUYECKHUX PECYpCOB KYJIbTYPHBIX PAaCTEHUN W
UX JUKUX poAMYeN A CcO3JaHMs  HOBBIX COPTOB M TI'MOpUAOB
CEIbCKOXO3SIMCTBEHHBIX  KYNbTYp. J/3yuenue, coxpanenue u  ynpasieHue
2eHeMUUEeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMBICIOGbIX HCUBOTNHBIX
8 YeNAxX YAYUUeHUs CYWecmeyioumux U co30aHUs HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MmoM yucie ¢ NPUMEHEHUEeM COBPDEMEHHbIX MeMO008 HAYYHBIX UCCIe008aHU,
nepeoosvix uoeti U NepCcnekKmMuBHbIX MexXHOI02Ul.

JdemoHcTpanumn

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

Tabmus! u cxembl: «LIeHTPBI TPOUCXOXKIEHUS 1 MHOTOOOPa3us KyJIbTYPHBIX
pacTeHui», «3aKOH FOMOJIOTHYECKUX DPSJAOB B HACIEACTBEHHON HN3MEHYMBOCTHY,
«MeTtonpl cenexkuumy, «Otnanéunas rudpuanzanusy, «Myrtarenes».

JlaboparopHast padora «/3ydyeHne cOpTOB KyJbTypHBIX PACTEHUN U MOPOJ
JOMAIIHUX KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrne METOAO0B CEICKIIUN PACTEHUIN.

IIpakTuyeckasi padora «IIpuBuBKa pacTeHUI».

IKckypeust «OCHOBHBIE METOABI M JOCTHMIKEHUS CEJEKIIMM PACTCHHU H
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COpPTOUCIIBITATENbHBIA y4acTOK, B TEIUIMYHOE XO3SIMCTBO, B J1a00OpaTOpUIO
arpOyYHHBEPCHUTETA UM HAYYHOT'O LEHTPA)».

Tema 16. buorexHosi0rust U CHHTETHYECKAs1 OHOJIOTHS

OOBeKThI, UCMOJb3yeMble B OHOTEXHOJOTMH, — KIJIETOYHBIE U TKaHEBBIC
KYJIbTYPBI, MUKPOOPTaHU3MBbI, 170:¢ XapaKTEPUCTHKA. TpagunuonHnas
OMOTEeXHONOTHS:  XJIeOOMeueHue, TMOIyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BuHOAenne. MukpoOuonorndeckuii cunHte3. OOBEKTHl MHKPOOHOJIOTHYECKHX
TexHonorui. [IponsBoacTBo Oenka, aMUHOKUCIOT U BUTAMHUHOB.

Co3laHne TEeXHOJOTMH M MHCTPYMEHTOB LIEJICHANPABICHHOIO U3MEHEHUS U
KOHCTPYHPOBAHUSI T€HOMOB C LIEJIBIO TOJYYEHHsI OPTaHU3MOB M X KOMIIOHEHTOB,
COJIEprKalllNX HE BCTpeYarolrecs B IPUPOe OMOCHHTETUYECKHE MTYTH.

Knerounass mnxeHepus. MeToapl KynbTypbl KJIETOK M TKaHEHM PacTeHUM U
KUBOTHbIX. Kpunobanku. Comarnueckas rubpuausanuss ©  COMaTHYECKUN
smMOpuorene3. lcronp30BaHME TraljioWJOB B CENEKUMU pacTeHui. [lonyuenue
MOHOKIOHANbHbIX aumumein. Mcnonv3o6anue MOHOKIOHAbHBIX U NOJUKIOHAIbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
SMUEKIIETOK U KIOHHPOBAHUE JKUBOTHBIX. METOA TpaHCIUIAaHTALUU SAEP KIETOK.
Texnonocuu 0300pO6IeHUA, KYIbMUSUpOEaAHUS U  MUKPOKIOHANbHO2O
DA3MHOJICEHUS CEeNbCKOXO3AUCTNEEHHBIX KYIbIMYP.

XpoMOCOMHass W Te€HHasg HWHKEHepus. VICKyCCTBEHHBIM CHUHTE3 TIe€Ha |
KoHCcTpyupoBanue pekoMouHanTtHbIX [IHK. Cozdanue mpanceennvix opeanusmos.
JIOCTW>KEHHsT M IEePCHEKTHBBI  XPOMOCOMHOM M TE€HHOM  MH)XXCHEPHH.
DKOJIOTUYECKHE U ITUYECKHE ITPOOJIEMbI TEHHON NHXKEHEPUU.
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Meaunmnckue ouotexnonoruu. [locrrenomuas uudposas meauuuna. [LP-
JUArHOCTHKA. MeTaOOJOMHBIM aHanu3, TEHOLEHTPUYECKUI aHalu3 MIpoTeoMa
4eJIOBEKa I OLIGHKM COCTOSIHMSL €ro 370poBbs. VCIoOnb30BaHHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss uid  pa3pabOTKU
(yHITaMEHTAJIbHBIX OCHOB MEAMIMHCKUX TEXHOJOTHH, CO3/1aHUs KOMILJIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJIOTUH TPEXMEPHOro OMONPUHTHHra M ckaddomnauHra
JUISL peleHus 3a/1a4 IEPCOHATIU3UPOBAHHON MEAUIIVHBI.

Co3nanne BEKTOPHBIX BakKIMH C IENbl0 OOecredeHus: KOMOMHHPOBAHHOU
3anThl OT Bo3Oynuteneit OPBU, ycTaHoBieHHME MOJEKYJISIPHBIX MEXaHHU3MOB
¢ynkumonupoBanus PHK-cogepkammx BuUpyCOB, BBI3BIBAIOIIUX OCO0O OMAacHbBIE
3a00JIeBaHUs YEJIOBEKA M )KUBOTHBIX.

JdemoHcTpanumn

Tabmump! u cxemsl: «Vcnoap30BaHHE MUKPOOPTAaHU3MOB B MPOMBIILIIEHHOM
IIPOU3BOACTBEY, «KieTouHass HHKEHEepUa», «I eHHass HHXKEHEpUsD».

JlaGopaTopHas padora «/3ydyeHrne 0ObEeKTOB OMOTEXHOIOTUNY.

IIpakTHyeckas padora «llomydeHre MOITOYHOKUCIBIX IPOLYKTOBY.

JIKCKypeuss «buoTexHonoruss — BaKHEHIIas POU3BOAUTENIBHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE ITPOU3BOJICTBO)».

11 KJTACC

Tema 1.3apo:kneHue W pa3BUTHE IBOJIOIMUOHHLIX TMPEACTABJIEHHH B
omnosioruu

OomonnoHHas Teopus Y. [apBuna. IlpeanochUIKM BO3HUKHOBEHHUS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. /[apBuHa.

JIBrKy1Me cuitbl 3BoJToLMK BUAOB 110 Y. JlapBuHY (BbICOKAasi UHTEHCUBHOCTD
Pa3MHOXKEHHS OpPraHM3MOB, HACJEACTBEHHAass HM3MEHYMBOCTh, Oopnba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIA U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnuecko Teopun »HBomonuu (CTD). HeltpanbHas
Teopusi 3Bomtonuu. CoBpeMeHHas HBOJIIOLMOHHAS  Ouojorus. 3HAYCHHE
HBOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHbBI MHUPA.

JdemoHcTpanumn

[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosbe, Y. Hapsun, C. C. YerBepukos, 1. U. HImansraysen, Jx. Xongein, /1. K.
benses.

Tabmupt u cxembl: «Cucrema xuBoit mnpupoasl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
NpUCHOCOONIEHU y pacTeHuil W >KUBOTHBIX (mo Jlamapky)y», «Kapra-cxema
MapuipyTta nyremectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 00prObI
3a cymectBoBanue», «llopoasl romyoeit», «MHoOroodbpasue KylabTYpHBIX (opM
KarmycTbl», «[1opobl JOMAIIHKUX KUBOTHBIX», «CxeMa 00pa3oBaHUsl HOBBIX BUJIOB
(mo Y. J[apBuny)», «Cxema COOTHOUIEHUS [ABWXKYLIUX CHUJ 3BOJIOLUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUUECKON TEOPUU IBOJIIOIIUNY.
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Tema 2. Mukpo3BoIOIMSA U €€ pe3yJabTaThl

[Tomynsinusa Kak 3J€MEHTAapHAs €AUHULIA 3BOMOUUA. COBPEMEHHBIE METOBI
OIIECHKM TE€HETHYECKOro pa3HooOpa3usi W CTPYKTypbl mnomyisuui. M3meHenue
reHooHa TOMYJSIMU KAaK DJIEMEHTAPHOE 3BOJIOIMOHHOE SIBJICHUE. 3aKOH
reHetTuueckoro paBHoBecus k. Xapau, B. Baitn6epra.

DOneMeHTapHble (DaKTOpbl (IBHXKYIIME CHJIbI) SBOJIOUMUA. MyTallMOHHBIN
npouecc. KomOunaTtuBHas u3MeH4UMBOCThb. [Jlpeiid reHoB — ciydaiiHbie
HEHANpaBlieHHbIE M3MEHEHMsI YacTOT ayiened B momymsauusx. OQdext
OCHOBatenst. JDgpgexkm oOymuvliounozo eopaviuka. CHudCeHue 2eHemuyecKko2o
pasnoobpazus: npuuunsbl u cieocmeus. llposseienue s¢hgpexma Opetigpa 2enos 6
oonbwiux U manelx  nonyaayuax. Murpauun.  V3omsamus  momynsiuui:
reorpadudeckas (IpoCTPaHCTBEHHAs ), OMOIOTHYECKas (PEmpPOyKTUBHAS).

EctrectBennblii oTOOp — HampaBisttonmii  (akrop sBomonud. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBIXKYIIMM, CTAaOWIM3UPYIOIIMM,  pa3phIBAOLIUI
(mu3pynTtuBHbiii). [lomoBoit oTO0p. BO3HMKHOBEHHE W SBOJIIOIUS COIMATBLHOTO
MTOBEJICHUS )KUBOTHBIX.

[IpucnocoOeHHOCTh  OpraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOJIOLUU.
Bo3nukHoBenne — npucnocoOiieHuid y  opraHu3moB.  Apomopdo3sl U
yuanoanantauud. [Ipumepsl npucnocobsieHuid y opranu3smMoB: Mopdosorunyeckue,
dbusnonoruyeckue, - OMOXMMHUYECKHE,  MOBeAeHYeckne.  OTHOCHUTEIbHOCTh
MPUCIIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero xputepuum u crpykrypa. BumooOpasoBaHue kak pe3yibTar
MUKpO3BOIOIMH. M3omsmus — kimrodeBod ¢aktop BuaooOpaszoBanus. Ilytu u
CIIOCOOBI BUI000pa30BaHUS ATOTIATPUIECKOE (reorpaduueckoe),
CHUMIIATPUYECKOE (3KOI0THYECKOE), «MTHOBEHHOE» (monUIUIOnIU3anus,
rubpuanzans). JJIMTenbHOCTh 3BOJIIOIMOHHBIX MTPOILECCOB.

Mexanu3mbl HopMUpOBaHMS OMOJIOTHYECKOTO Pa3HOO0pasHUs.

Ponp  sBOMOUMOHHON  Oumosiormu B pa3pabOTKe HAy4yHBIX METOJIOB
coxpaHeHus1 6uopa3zHooOpa3usi. MUKPOIBOJIOLMS M KOIBOJIIOIUS Apa3uTOB U MX
x03s51eB. MexaHu3mbl POPMUPOBAHUS YCTOMUUBOCTU K aHTUOMOTHKAM M CHOCOOBI
OOpBOBI C HEW.

JdeMoHcTpanuu

[Toptpetsl: C. C. UerBepukos, 3. Maiip.

Tabmuplt 1 cxembl: «MyTallMOHHass HW3MEHYHUBOCTHY, «[lomymsimonnas
CTpyKTypa BuAa», «Cxema mposiBieHus 3akoHa Xapau—BaitnOepra», «IBmxkyiue
CHJIBI 3BOJIIOLMN», «IKOJOTHYECKasi M30JSUs MOMYJSIIHI CeBaHCKOU (hopenuy,
«['eorpaduueckas M30IAUS  JHUCTBEHHUIBI CHUOUPCKOM U JTUCTBEHHHIIBI
naypckoin», «IlomynsiuoHHbIE BOJIHBI YACIEHHOCTH XUIHUKOB U )KEPTBY», «Cxema
NEHCTBUSL eCTeCTBEHHOro ot0opa», «DopMbl OOpbOBI 3a CYIIECTBOBAHUEY,
«MBaycTpuanbHblii MenaHu3M», «JKuBble uckomnaembie», «[[oKkpoBUTENBCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexnaromnias OKpacka KUBOTHBIX»,
«Dusmnonornueckue anantauun», «lIpucrnocoOIEHHOCT, OpPraHu3MOB U €€
OTHOCUTENBHOCTHY», «Kpurepun Buga», «Bunel-nBoiiHukn», «CTpyKTypa BUAa B
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npupone», «Crnocodsl Buao0Opa3oBanusy», «l'eorpaduyeckoe BUI000pa3oBaHME
TPEX BUAOB JaHABIIIECH», «IKOJIOTMYECKOEe BUI000pa30BaHHWE BUIOB CHHUIL,
«ITomunouasl pacteHuit», «KamycrHo-peneunblii ruopu.

O6opynoBanue: repbapuu pacTeHU, KOJUIEKIIMKA HACEKOMBIX, Uydelia MTHIL U
3BEpeil ¢ mpuMepaMu pa3IMYHBIX IPHUCHOCOOJICHU, 4Yydesla NTUI U 3Bepei
pa3HbIX BHUJAOB, TepOapuu pacTeHUd OJM3KUX BHUAOB, O0OpPa30BABIIMXCS
Pa3IMYHBIMU CTIOCOOAMM.

JlaGopaTopnass padora «BbIsiBiIeHHE W3MEHYMBOCTH y OCOOEH OIHOTO
BUJIA».

Jlabopatopnass  padora  «lIpucmocobrmenus  OpraHm3MOB U HX
OTHOCHTEIbHAS 11€1IeCO00Pa3HOCThY.

JlaGopaTtopnas pabGora «CpaBHeHHE BHUJOB MO MOP(HOIOTHYECKOMY
KPUTEPUIO».

Tema 3. Makpo3BOJIIOIMS U €€ pPe3yJIbTaThI

Mertoapl  u3ydyeHUss Makpol3BoJirOLMU. llaneoHToNIOrMYECKHE  METOJIbI
uzydyeHus: oHBomoinuu. Ilepexonnbie ¢opMbl U (QUIOTEHETUYECKUE PSbI
OpPraHU3MOB.

buoreorpaduyeckue metonbl u3ydeHus sBoJitouuu. CpaBHeHue GJIopel U
dbayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue obnactu 3emnu. Buabi-
DHAEMHUKHU U PEITUKTHI.

OMOpPUONIOTHYECKHE U CPABHUTEIHbHO-MOP(OIOTrHUECKHE METOAbl U3YyUEHUs
BOMIIOLMHU. ['€HeTMYecKne MEXaHW3Mbl 3BOJIIOLIMM OHTOTE€HE3a M IMOSBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbL.
PyaumenrtapHele  opranbl W aTaBU3Mbl.  MOJEKYJISIPHO-T€HETHYECKUE,
OMOXMMHMYECKHE M  MaTeMAaTHUYECKMe  METOAbl  W3YYEHHMs]  HBOJIOLHUU.
['omonornynsie reHbl. COBpEeMEHHBIE METOMABI MOCTPOCHHS (DUIOTeHEeTHUYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MyTalliX U 3BOJIIOLUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) dBOONUU. [IpuHyun cmenvl yHKYuUll.
HeoOpatumocTs 3BosonMK. AnanTuBHas paauanvs. HepaBHOMEpPHOCTh TEMIIOB
ABOJIOLIHH.

JdeMoHcTpanuu

[Toptpetsl: K. M. bap, A. O. Koanesckuii, ®. Mromnep, 3. ['ekkenb.

Tabmuipl u cxembl: «OUIOTEHETUYECKUN PSIT JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3ybbie  smepb»y,  «Cteronedansy,  «Puanodutey,  «CeMeHHbIE
nanopoTHUkn», «buoreorpapuueckue 30HBI 3eMian», «Jllpeiid KOHTHHEHTOBY,
«Penmukte», «HauanbHble cTaguu SMOPHUOHATBHOTO PA3BUTHUS TO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOrMYHBIE M AHAJOTMYHBIE OpraHe», «PyInMeHTBI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YeNOBEKa MW IIUMIaH3e», «l1aBHBIE
HaIpaBJIeHUs IBOIIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH HBOJIFOILIUNY.

O6opynoBaHue: KOJIEKIUU, TepOapuu, MYJSDKM HCKOMAEeMbIX OCTAaTKOB
OPraHu3MOB, MYJISI)KM TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.
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Tema 4. IlpoucxokaeHne U pa3BuTHe JKM3HU Ha 3emJie

HayuyHbple TUNOTE3bl NPOUCXOXKACHUA >KM3HM Ha 3emie. AOHOreHe3 u
naHcnepMusi. /loHay4Hble NPEICTaBICHUS O 3apOXKIACHUU KU3HU (KPEALMOHU3M).
['unoresa NOCTOSHHOTO CaMO3apOXKICHHUS JKU3HU U €€ onpoBepxkeHue onsiraMu .
Penu, JI. Cnannannanu, JI. [Tactepa. [IpoucxoxaeHue »u3HU U aCTPOOHOJIOTHS.

OCHOBHBIE dTarbl HEOpPraHU4YEeCKON DBOJIFOLMU. [InanerapHas
(reosornyeckasi) 3BOMIOLUSA. XHUMHUYECKas OHBOJIOLMS. AOHOTEHHBIH CHHTE3
opraHuyeckux BemniecTB M3 Heopranudeckux. Ombir C. Mwmepa u I'. HOpmn.
OOpazoBanue mosuMepoB u3 MoHoMmepoB. Koamepsarnas rumoresa A. W.
OmnapuHa, runote3a nepBuyHoro OynpoHa JIx. XonaeitHa, TeHeTH4YecKas TUIoTe3a
I'. Ménnepa. Pubosumer (T. Uek) m rtumoresa «mupa PHK» V. T'mnbepra.
dopmupoBanue MeMOpaH U BOSHUKHOBEHHE MTPOTOKIETKH.

Hctopust 3emum U MeroAbsl €€ u3ydeHus. lckomaemble OpraHUYecKue
octatku. [l'eoxpoHosoruss u €€ wmeroabl. OTHocuTenbHass U aOCONIIOTHAs
reOXpOHOJIOrus. I'€0XpoHOIIOrMYEcKas IIKaa: 30HbI, 3Pbl, IEPUOIBI, SIIOXHU.

HavanbHuble dTanbl opraHmyeckod spomtounu. [losBieHHE W 3IBOJIIOLUA
NEPBBIX KJIETOK. DBOJIOLHUSA MeTa0oau3Ma. BO3HMKHOBEHHE NMEPBBIX HKOCUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOIIIEHKN KaK aHAJIOT MEPBbIX Ha 3eMJle COOOIIECTB.
CrpomatonuTtsl. [IpoKkapuOTHI U 3yKapHOTHI.

ITpoucxoxaenre 3ykapuoT (CUMOUOTeHE3). DBOIIOLNOHHOE TPOUCXOKIACHHE
BUpPYCOB. [IponcxoxaeHne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tamnbl 3BOJIIOIMH BHICHIUX pacTeHuil. OCHOBHbIE apoMOp(O3bI
pacrennii. Bpixoxy pacrenun Ha cymy. IlosBneHue CHOpPOBBIX pacTeHUM H
3aBoeBaHue uMHU cymu. CemeHHble pacTeHus. IIpoucxokIeHrne UIBETKOBBIX
pPaCcTEHUM.

OCHOBHBIE 3Tallbl 3BOJIIOLMM XUBOTHOrO Mupa. OCHOBHbBIE apoMOP(O3bl
KUBOTHbIX. BeHnackas ¢ayna. KemOpuiickuii B3pbIB — IMOSIBJIEHHE COBPEMEHHBIX
TunoB. [lepBbie XOpaoBBIE KUBOTHBIE. JKH3HB B BOAE. DBOJIOLHUS ITO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwnuil. [IponcxoxaeHUe MICKONUTAIONIMX U
ntul. IlpuHnun ximoueBoro apomopdosa. OcBoeHue OECrHO3BOHOYHBIMU U
II0O3BOHOYHBIMH KUBOTHBIMH CYIIU.

Paseutne xu3HM Ha 3emiie IO 3paM M IIEPUOJAM: apXeH, MPOTEPO30H,
naneo3oil, Me3030HM, KkaiiHO30M. OOm@as XapakTepucTUKa KiIuMaTa U
reoJIOTMYECKUX IpouneccoB. IlosBieHne M pacuBeT XapakTEPHBIX OPTraHU3MOB.
VYrneoOpa3zoBaHue: €ro yCIOBUS U BIMSHUE HA Ta30BbIH COCTAB aTMOC(]EpHI.

MaccoBble BBIMUPAHUS — 3KOJIOTHUECKHE KpHU3UCHI npouuioro. [IpuyuHel u
CJIEICTBUSl MAacCOBBbIX BbIMUpaHUU. COBPEMEHHBIM HKOJIOTMYECKUN KPHU3HUC, €ro
ocobennoctu. [IpoGrema coxpanenus: OnopasHooOpasus Ha 3emIie.

CoBpeMmeHHas cuctema opraHudeckoro mupa. IlpuHnunel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPTaHU3MOB.

JdeMoHcTpauuu
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[Toptpetsr: @. Penu, JI. Cnannanuany, JI. [Tacrep, . 1. Meunukos, A. .
Omnapun, JIx. Xonaein, I'. Ménnep, C. Mumnnep, I'. IOpu.

Ta6nuiel u cxemsl: «Cxema onbita @. Penny, «Cxema ombita JI. [Tactepa mo
W3YUYEHHIO CaMO3apokaeHUs ku3Hm», «Cxema ombita C. Mumiepa, I'. Opu»,
«JTanbl  HEOPraHWYECKOW  »Bomouun», «l'eoxpoHonormyeckas  MIKaiay,
«HauanpHble 3Tanbl OpraHUYeckoi 3Boonumn», «Cxema o0pa3oBaHUs APYKapHOT
nyTéM cumouoreHeza», «CucremMa KUBOU NpuUpoabl», «CTpoeHUE BUPYCAY,
«Apomopdossl  pacrenuit», «PuHHOGUTHY, «OTHOKIETOYHBIE BOIOPOCINY,
«MHorokierounsle Bojopocium», «Mxm», «llamoporHukm», «l'omoceMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHUi», «(Cxema pa3BUTUS KUBOTHOIO
Mupa», «Apomopho3bl KHUBOTHBIX», «lIpocTeiimmey, «KuiiedHomomocTHbiey,
«Ilmockue YEpBU», «YneHucToHOTHEe», «PEIOBI, «3E6MHOBOIHBICY,
«IIpecmbikaromuecs», «lItuuppy, «Miekonuratromue», «Pa3Buthe Xu3HU B
apXeuckou spey», «Pa3BuTHe KU3HU B IPOTEPO3OMCKOU 3pe», «Pa3BUTHE KU3HU B
[AJIEO30MCKOM 3pey, «Pa3BuTHe KU3HU B ME3030MCKON dpey, «Pa3BuTue KU3HU B
KaitHO30MCKOM 3pe», « COBpeMEHHAasl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuuM pacTeHU pa3IUYHBIX OTAENOB, KOJUICKIIMH
HAaCEKOMBIX, BJIAKHBIE IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
UTJIOKOKHUX, CKEJIEThl T03BOHOYHBIX JKMBOTHBIX, Yydyena MTHI U 3BEpEl,
KOJUIEKIIMM OKAMEHEJIOCTEM, IMOJE3HBIX HCKOMAEMBIX, MYJSIKH OPraHUYECKHX
OCTaTKOB OPraHU3MOB.

BupryaabHaa Jsa0opatopHas paGora «MogenupoBaHue — OIBITOB
Munnepa—tOpu 1o n3ydeHuto abMOTreHHOTO0 CUHTE3a OPTaHUYECKUX COSAMHEHUN B
NEPBUYHOI aTMochepe».

JlabopaTtopHasi padora «/I3ydyeHHe M ONHCAHME HCKONAEMBIX OCTaTKOB
JPEBHUX OPTAHU3MOB).

IIpakTnueckass padora «M3yueHne 0COOCHHOCTEH CTPOCHHUSI PACTCHUM
Pa3HBIX OTAEIOBY.

IIpakTnyeckas padora «3yyeHue oCOOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Paznensl u 3anaun aHTpOnosIOruu. MeToabl aHTPONIOJIOTUH.

CraHOBJIEHHE TPEACTABICHUN O IMPOUCXOXKICHUM 4YeJOBeKa. PennruosHbie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO yenoBeKa C )KUBOTHBIMU. CUCTEMATUYECKOE MOJ0KEHUE YETOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKAa C  JKUBOTHBIMU:  CPaBHUTENIBHO-
MOPQOJIOTUUYECKHE, AMOPHOTIOTUYECKHE, (bU3HOTOT0-ONOXUMHUIECKHE,
noBesieHueckre. OTanyus 4eaoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHHE U KOMILJIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAIIBHOU
CHUCTEMBI.

JBrxyniye cwibl ((pakTopsl) aHTpOIOreHe3a: OMOJIOTHYeCKUe, COllMaabHbIE.
CooTHolIeHHEe OMOJOTUYECKUX U COLIMATIBHBIX (PAKTOPOB B aHTPOIIOTEHESE.
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OcCHOBHbBIE CTaJMM AHTPOINOreHe3a. PaHHHE 4YenoBeKOOOpa3HbIe 00€3bsSHBI
(IPOKOHCYJIBI) M PaHHUE MMOHTUIBI — O0IIME MPEKH YeI0BEKOOOpa3HbIX 00€3bsH 1
Jro/ied. ABCTPAJIONIMTEKU — JIBYHOTHE MPEJKHU JIIoJeh. YelIoBeK yMeblil, epBbIe
M3TOTOBJIICHUS OPYAUM Tpyla. YenoBeK MPAMOXOMSAIIMN U MEPBBIM BBIXOJ JIOACH
3a mnpenenbl  Adpuku. UYenoBek reigensOeprckuii — - 0OMME  MPEoK
HEaHIEPTaJIbCKOTO YEJIOBEKA U YEJIOBEKA pa3yMHOro. UenoBEeK HEaHIEepTaIbCKUN
KaK BHUJ JIFOJEH XOJIOMHOTO KiauMarta. YenoBeK pa3yMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4EJIOBEK, OCBOEGHHE KOHTHMHEHTOB 3a mpenenamMu AQpUKH.
[TanieoreneTrka v Maji€OreHOMMUKA.

OBOMIONMS COBPEMEHHOTO 4YelOBeKa. EcTecTBEHHBI OTOOpP B MOMYJSIMSIX
yenoBeka. MyTalnMoHHBIA Tpouecc U noaumopdusm. IlomynsiuuoHHBIE BOJHBI,
nperid reHoB, murpanus U «3GQPexT ocHOBATEN» B MOIMYJSIIHUIX COBPEMEHHOTO
YeJI0BeKa.

UYenoseueckue pacel. [loHstue o pace. bonbmme pacel: eBponeouaHas
(eBpasmiickasi),  aBCTpajio-HErpoujHAs  (PKBATOpUalibHAs),  MOHTOJOUIHAS
(a3maTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs] 4elOBEKa MO IUIAHETE.
EnuHcTBO  uyenoBeuecknx — pac. HayuHas  HECOCTOSITENBHOCTh  pacHU3Ma.
[Ipucnoco06neHHOCTh YeNoBeKa K pa3HbIM YCIOBUSIM OKpPYXKalOLIEH Cpebl.
Bnusinue reorpaduyeckoit cpeapl U apeiida reHoB Ha MOPQOJOTHIO U
(bU3HONIOTHIO YeTOBEKA.

MexauciuminHapaple  MeToabl B (u3mdeckodl  (OMOJIOTHYECKOM)
AHTPOIOJIOTMM.  OBOJIOLMOHHAA  aHTPOIOJIOTHS W MNaJIEOAHTPOIIOJIOTHS
YEJIOBEUECKUX NOMyJsiUui. bruoconuanbHble MCCIIENOBAaHUS NPHUPOABI YEIOBEKA.
HccnenoBanue KOBOMIOIUHI OMOIOTUYECKOTO U COIIMAIBHOTO B YETIOBEKE.

JdemoHcTpanumn

[Toptpetsr: Y. lapsun, JI. JIuku, 5. . Porunckuii, M. M. I'epacumos.

Tabnuupl u cxembl: «MeToJIbl aHTPONOJIOTUNY, «[ OJTOBHOM MO3T YeTOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHbI», «CKeNeT 4YeloBeKa M CKeJleT IIMMIIaH3e»,
«PynMMEHTBI U aTaBU3MbID», «/[BHXKyIIME CHIIBI AaHTPOIIOT€HE3A», « DBOJOLUOHHOE
IpEBO  UeloBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
NPAMOXOISIIMINY, «JenncoBckuil yenoBek» «Heanaepranbiup», « KpomaHbOHIB,
«IIpenku yenoBeka», «ITamnbl SBOJIIOLUN YEIOBEKA», «Pachl 4eIOBEKay.

O6opynoBaHue: MyJSDKM — OKaMEHENIOCTEeH, MpeAMETOB MaTepuaIbHOU
KyJIbTypbl TpPEIKOB 4YeloBeKa, penpoAykuuu (Qororpaduu) KapTuH C
MU(DOJIOTUYECKUMU U OHOJCHCKUMHU CIO)KETaMU TPOHMCXOXKICHHUS YEIOBEKa,
¢doTorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIETb
yeperna 4eJOBEKa M 4Yepena IIMMIaH3€, MOJENb KHUCTH YEJOBEKa M KHUCTU
HIMMIIAH3€, MOJAEIIA TOPCa MPEAKOB YEIIOBEKaA.

JlaGopaTtopnas pabora «/3yueHue ocoOEHHOCTEH CTPOECHUSA CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM.

IIpakTnueckas padora «/3yyeHne dKOJIOrHYECKUX aJalTalil YeI0BEKay.

Tema 6. Dkojiorusi — Hayka 0 B3aUMOOTHOIIEHHSIX OPraHM3MOB U
HAJIOPTraHU3MEHHBIX CUCTEM C OKPYKaKIIel cpeaou
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3apoxxaeHue u pa3BuTHe 3kojoruu B Tpynax A. ['ymGonpara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tenciu, B. H. CykauéBa. Paznensl u 3amaun
9KO0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAYyKaMHU.

Meroasl sxonioruu. [loneBsie HaOMOACHHUS. DKCIEPUMEHTHI B HKOJIOTHU:
OpUpOAHbIE W JiabopaTopHble. MoJenupoBaHHe B HKOJIOTMU. MOHUTOPUHT
OKpY’KaloIleH Cpe/ibl: JTOKaIbHbBIN, PETUOHAJIHBINA U II100aJIbHBIN.

3HaYeHUEe DOKOJIOTMYECKUX 3HAHUW i1  YEJIOBEKa. DKOJOTMYECKOe
MHPOBO33PEHNE KAK OCHOBA CBS3€W yenoBeuecTBa ¢ Impuponon. dopMmupoBaHue
HKOJIOTHYECKOM KYJIbTYPbI M IKOJOTMYECKOM I'PAMOTHOCTH HACEJICHUS.

JdemoHcTpanumn

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, 3. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxembl: «Pa3gensl skogorum», «MeToasl 3Koaorum», «Cxema
MOHUTOPHUHTA OKPYKAOUIEN CPEABDY.

JlaGopaTopHast padora «3yuenue METOJ0B DKOJIOTHYECKUX
HUCCIIEI0OBaHUI.

Tema 7. Opranusmsbl 4 cpeaa OOUTAHUA

DKkoJioruueckre GakTopbl U 3aKOHOMEPHOCTH X AeicTBus. Kinaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: abUOTHYECKHE, OMOTHYECKUE, aHTpororeHHbie. Oo1me
3aKOHOMEPHOCTH JeHCTBUA 3Kosoruueckux ¢akropos. IlpaBuino munumyma (K.
Mmpenrens, 0. Jlubux). TomepaHTHOCTh. DBPHUOMOHTHBIE U CTEHOOMOHTHBIC
OpPTraHHU3MBI.

Abuotnyeckue ¢akropbl. CBeT Kak sKkonoruueckuid akrop. [eiictBue
pPa3HBIX YYACTKOB COJIHEYHOI'O CHEKTpa HA OPraHU3Mbl. DKOJOTMYECKUE TPYMIIbI
pacTeHHl M JKMBOTHBIX [0 OTHOIICHHIO K cBeTy. CHUrHainbHasi pojb CBeETa.
doTtonepuoausm.

Temneparypa kak skosoruueckuii Qakrop. JleiicTBue Temreparypsl Ha
opranu3Msbl. [IOMKWIOTEpPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIC U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocte kak 3konornueckuit daxrop. I[IpucmocobneHus pacTeHHil K
nojJiep>kaHuio0 BojgHoro Oananca. Knaccudukanuss pacTeHUN MO OTHOUICHUIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K MU3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
IyOMHHAsT ~ TOATIOYBEHHAs,  BHYTpUOpPraHW3MeHHas.  DU3NKO-XUMUYECKUE
0COOCHHOCTH cpel obutaHusi opraHu3MoB. [IpucmocoOneHust OpraHusMoB K
JKA3HH B Pa3HBIX Cpelax.

buonorunyeckuie putmbl. BHemiHne u BHyTpeHHHE pPUTMbL. CyTOUHbBIE U
roIMYHbIE PUTMBI. [IpUCIIOCOOICHHOCTh OPTraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.

Kusznennoie Qopmbl opraHu3moB. [loHsiTue o0 JKM3HEHHON dopme.
Kusnenuoie  QopMbl  pacTeHUH:  JEpEBbS, KYCTapHHUKH, KYCTapHUYKH,
MHOTOJIETHUE TpaBbl, OJHOJIETHHE TpaBbl. JKu3HEHHBbIE QOPMBI KUBOTHBIX:
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TUAPOOMOHTHI, T€OOMOHTHI, a’poOMOHTHL. OCOOEHHOCTHM CTpPOECHHA U O00pasa
KU3HU.

buotnueckue (hakTOopHI. Bunnl OMOTHYECKUX B3aMO/ICICTBUMN:
KOHKYPEHIUs, XUITHUYECTBO, cUMOUO03 U ero (opmel. [lapazutusm, koomnepanus,
MyTYyaju3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJeOHn4ecTBo). Hetpoduueckue
B3aUMOJIeHcTBUSL  (Tomuueckue, (Qopuueckue, ¢adpudeckue). 3HaAUEHUE
OMOTUYECKUX B3aUMOJACHCTBUN [JIsl CYIIECTBOBAaHUS OpPraHuW3MOB B Cpele
oburtanwus. [I[pUHIIATT KOHKYPEHTHOTO UCKITIOYEHUSI.

JdemoHcTpanumn

Tabmuubr u cxembl: «IOkonorudeckue (akTtopen», «CBETOBOW CIEKTpY,
«IKOJIOTUYECKHUE TPYIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEerIOKpOBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE 3KUBOTHBIEY», «DU3MOIOTHUECKUE aJanTaluu
KUBOTHBIX», «Cpempl o0OWTaHWS OpraHu3MoB», «buonmornueckue puUTMBIY,
«Kuznennole  Gopmbl  pactenmity, <« KuszHeHHble  (GOPMBI  KHUBOTHBIXY,
«IKOCHCTEMA HIMPOKOJIMCTBEHHOIO JIeca», « IKOCUCTEMA XBOMHOIO Jiecay, «llenun
nuTaHus», «XumHudectTBo», «llapasutuzmy», «Konkypenuus», «Cumounos»,
«KoMMeHcanuzm».

O6opynoBanue: repdapud pacTeHUW U SKUBOTHBIX, MPHUCIOCOOJIEHHBIX K
BIUSHUIO Pa3UYHBIX SKOJOTMYECKUX (PAKTOPOB, TepOapuu CBETOIHOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTEHHUH, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTEHUS, repOapuu U KOJUICKITUU TEIIOTIOOUBHIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUI, yyuyena NTUIl U 3Bepeil, repbapuu
pacTeHuid, OTHOCAIIMXCS K rurpoduram, kcepopuram, Me30(puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJUISKIINH KUBOTHBIX, OOUTAIOIINX B Pa3HBIX Cpenax,
repOapuu W KOJUICKIIMM pACTeHWH W JKMBOTHBIX, OOJAMAIONIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHECHHSIM YCIOBUW JKWU3HH, repdbapuu u
KOJUICKIIUM PACTEHUN M >KUBOTHBIX PA3JIMYHBIX YXKU3HEHHBIX (OPM, KOJUIEKUIUU
YKUBOTHBIX, YYACTBYIOIIKX B PA3IMYHBIX OMOTUYECKUX B3AUMOIECHCTBUSIX.

JlaGopaTopnasi paGora «BbIsBICHHE MNPUCTIOCOOIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA».

JlaGopaTopnasi paGora «BpIsABICHHE MNPUCTIOCOOIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlaGopaTopHasi paGora «AHATOMHYECKHE OCOOCHHOCTH pACTCHUW U3
Pa3HBIX MECT OOMTAHUS.

Tema 8. Dko0y10rusi BUAOB U MOMYJIANMMA

OKOJIOTUYECKHE  XapaKTePUCTUKUA  TOIMYJISLHH. [Monynsiuusa ~ Kak
ononornyeckas cucrema. Poinb HEOTHOPOAHOCTU Cpenibl, GU3HMUECKUX OaphepoB U
0CcoOeHHOCTEH OMOIOTHU BUIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiiiuid. OCHOBHBIE TIOKa3aTeIW MOMYJSIUUA: YHUCIEHHOCTh, IUIOTHOCT,
BO3pACTHasi M TOJIOBAasl CTPYKTypa, pPOKIAEMOCTb, MPHUPOCT, TEMI POCTA,
CMEpPTHOCTb, MUTPALIUS.

DKoyoruyeckass CTpykrypa nomyiasuud. OUeHKa YMCICHHOCTH NOMYJIALINU.
JlnHamMuKa monyynsiuvuyd U €€ peryiauus. bUOTHUYECKU MOTEHUUAT TOIYJISALUH.
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MonenupoBanrue TMHAMUKH TTONMyasiuuu. KpuBble pocTa YMCAEHHOCTH MOy Y.
KpuBble BbDKMBaHUA. Perynsiuus YUCICHHOCTH MOMYJALMA: posib (PaKToOpoB,
3aBUCALIUX U HE 3aBUCALIUX OT MJIOTHOCTH. DKOJIOTUYECKUE CTpaTeruu BUIOB (T- U
K-ctparerun).

[Tonarue o0 sKojorMYecKod HuUle Buaa. MectooOuTanue. MHoroMmepHas
Mozenb 3kosiorndeckon HumM Jx.M. XarumHcoHa. Pa3mepbl 3Konornyeckoun
Huiy. [loTeHnManbHas U peaau30BaHHAs HUILIHN.

Bun kak cucrema nomynsanmi. Apeansl BUAOB. Buapl M uX KU3HEHHBIE
CTpaTeruu. JKOJIOTUYECKHE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TOBEJICHUSI U MUTpaluMidl KUBOTHBIX. buosorunueckue
VHBA3UU YyKEPOAHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: k. . XatunHCOH.

Tabmuubl U cXxeMmbl: «JDKOJOTHYECKUE XapAKTEPUCTHKU MOMYJSLUN,
«IIpocTpaHcTBEHHass  CTpyKTypa  HOmyasiuum», «Bo3pacTHble  NHpPaMHUIbI
nonyysaumn», «CKOpOCTb  3aceleHusi [OBEPXHOCTU 3€MJM  Pa3InYHbIMU
opranuzmammn», «Mojensb skonorndeckor Hum Jx. M. XaTunHacoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJIEKIIUU )KUBOTHBIX.

JlaGopaTtopnasi pabora  «IIpucnocoOneHuss ceMsH  pacTeHUH K
pacceseHuION.

Tema 9. Jkosnorust coodmecTB. IKOJOTHYECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u Mexay
OopraHu3Mamu B OMOIIEHO3E.

Okocucrtema kak oTkpbiTas cucrema (A. Jx. Tencnn). OyHKIIMOHAIbHBIC
OJIOKM OpPraHW3MOB B JKOCHUCTEME: MPOMYIIEHThI, KOHCYMEHTHI, PEIYyIICHTHI.
Tpoduyeckue ypoBHu. Tpoduueckne nenu u cetu. AOHOTHUECKHE OJIOKU
skocucteM. [10uBbI U Wbl B 3KOcHCTEMax. KpyroBopoT BEHIECTB U ITOTOK 3HEPTUU
B OKOCHUCTEME.

OcHOBHBIE ~ TIOKa3aTeau  dKocucTteMbl. buomacca uw  mpomykuws.
DKOJIOTMYECKUE MUPAMUJIbI Yhcell, OMOMacChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI cOo00IecTB — cykueccuu. [lepBuuHbie U
BTOPUYHBIE CYKLECCHUM W UX TMPUYMHBL. AHTPONOTr€HHbIE BO3JCUCTBUS Ha
cykneccun. KnumakcHoe coobmectBo. bropasnoobpasue u moaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYNBOCTH COOOITIECTB.

[TpupoaHbie 3KOCUCTEMBL. JKOCUCEMbL 03ED U peK. DKocucmembl Mopeti U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, cmeneu, nyCmoltb.

AHTpONOreHHbIE 3KOCUCTEMBI. ArposkocucreMa. ArpoueHos. Pasznmnuus
MEXK1Yy aHTPOMOTEHHBIMH U IPUPOJAHBIMU SKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. [opopackas
dnopa u ¢ayna. CuHaHTponm3zauus TropoAckoil ¢ayHbl. buonornyeckoe u
XO035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.
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3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJCHCTBUN OPTaHU3MOB B
sKocuctemMax. Ponb kackaonozo sgpghekma u 6u008-30uhpukamopos (Kirouesvix
61008) 8 yHKYUOHUpOosaHuu 3Kocucmem. IlepeHOC PHEPIUU U BEIIECTB MEXKTY
CMEXHBIMHU IKOCHCTEMaMH. Y CTOMYUBOCTh OPTraHU3MOB, MOMYJISIIUN U YKOCHCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOIMOTEHHBIX BO3ACHCTBHIA.

Mexanuzmoi 8030elicmeUsl  3AepA3HeHUll  pPA3HbIX — MUNo8 Ha
CYOOpeanuUsMeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSIX,
OCHOBbL  IKOJIO2UYECKO20 ~ HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMBUAL.
MeTtomon0rrss MOHUTOPUHTA €CTECTBEHHBIX U @HTPOIIOTEHHBIX YIKOCUCTEM.

JdemoHcTpanumn
[Toptper: A. JIx. Tencnn.
Tabmumpt  u cxembl:  «CtpykTypa  OumoneHoza»,  «OKOCHUCTEMa

IIMPOKOJIMCTBEHHOTO JIecay, «DKOCUCTEMa XBOWHOTO Jeca», «DyHKIMOHAIbHbIC
TPYNIIBl OPTaHU3MOB B JKOcHUCTEME», «KpyroBOpoT BEIIECTB B JKOCHUCTEMEY,
«enu nutanus (MacTOUIIHAS, TETPUTHAS)», « IKOJIOTHUECKAst MTUPAMHJIA YHCEN,
«DKOIIOTHYECKasl MUpamMuIa OMoMacch», «IKOJOTHYecKasl MHUpaMuia YHEPTHI,
«O6pazoBanne O6omotay, «llepBuuHas cykueccus», «BoccTaHOBICHHE Jeca mocie
noxkapa», «J9KOCHUCTeMa 03epa», «ATporeHo3», «KpyroBopoT BeIiecTB M MOTOK
SHEPIrUH B arporieHo3e», «IIpumepsl ypoosKocHuCTEMY.

ObopynoBanue: repbapuu pacTeHUH, KOJJICKIIUU HACEKOMBIX, Uydena MTHII U
3Bepeii, repOoapuu KyJIbTYPHBIX U IUKOPACTYIIMX PACTECHHIA, aKBAPHYM KaK MOJIENb
IKOCUCTEMBI.

IIpakTuyeckas padora «/3yueHue u onvcanue ypoOIKOCHCTEMBD.

JlaGopaTopnas pabGora «J/I3yueHue pa3zHOOOpa3usi MENIKHX MOYBEHHBIX
YJICHUCTOHOTHX B PA3HBIX YKOCUCTEMAX).

JIKCKypcHsi «DKCKypCUsi B TUIIMYHBIN OnoreoieHo3 (B AyOpaBy, Oepe3HsIK,
eJIbHUK, Ha CYXOJIOJIbHBIM MIT TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypceust «IDKCKYpCHs B arpodKOCHCTeMy (Ha TOJe WIA B TEIUTHIHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodanpHast IKOCHCTEMA

buocdepa — oOmernanerapHas o0Ooyiouka 3eMid, TII€ CYIIECTBYET WIH
CyIIIECTBOBAJIa KM3Hb. Pa3BuTHE mpencraBieHuii o onocdepe B Tpynax J. 3rocca.
VYuenue B. U. Bepuanckoro o 6uochepe. Obnactu 6mocheps! u e€ cocran. JKupoe
BEIIECTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEpPHOCTH cymiecTBoBaHus Ouocdepnl. OcodeHHOCTH Onochepsl Kak
rI100anpHOM 3KOCHCTeMBI. JlnHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopotst
BEIIECTB M OMOTCOXMMHUYECKUE MUKIBI (YIIIepoaa, a30Ta). PUTMUYHOCTD sSIBIICHHIA
B Ouocdepe.

3oHanbHOCTh Ouocheprl. I[lonstne o Omome. OCHOBHBIE OMOMBI CYIIIH:
TYHJIpa, XBOMHBIC Jieca, CMEIIaHHbIE U ITUPOKOJIMCTBEHHBIE JIeca, CTEIH, CABaHHBI,
MyCTHIHY, TPOTIMYECKHE JIeca, BEICOKOTOPhs. KimMart, pacTUTEIbHBINA U JKUBOTHBIN
MUp OMOMOB CYIIIH.
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CrpykTypa u QyHKIHS )KHUBBIX CHCTEM, OIICHKA UX PECYPCHOTO MOTEHITHAA U
onochepHbIX PYHKIIHM.

JdeMoHcTpanuu

[Toptpetsl: B. U. Bepuanckuii, 3. 31occ.

Tabmuubl 1 cxembl: «I'eochepsl 3emnn», «KpyroBopoTr azora B HNpuUpoOe»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kuciopojga B MOpUPOIE»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIe OMOMBI cymny, «Knumatuueckue
nosica 3emnn», «TyHnpay, «Taitray, «Cmemanusiii aecy, «llIupokonncTBeHHbIN
aecy, «Crenby», «CaBanHa», «IlycTeiHg», « Tponuyeckuii gec.

O6opynoBanue: repdapun pacTeHUI pa3HbIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YennoBek u OKpy:xawmas cpeaa

DKOJIOTUYECKHE KPHW3UChl W WX NPUYMHBL. Bo3nelcTBue dYenoBeka Ha
onochepy. 3arps3HeHue BoO3myIIHOW cpeabl. OxpaHa Bo3ayxa. 3arps3HEHUE
BoAHOW cpenbl. OxpaHa BOJIHBIX pecypcoB. Pazpymenue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHue Kinmara.

AHTpONOreHHOE BO3JEHCTBUE HA PACTUTEIBHBIN U *KUBOTHBIM Mup. OXxpaHa
pPaCTUTENBHOTO W >KUBOTHOrO MHUpa. OCHOBHBIE MPUHIIMIIBI OXPAHBI MPUPOJIBIL.
Kpacaeie kHuru. Oco0o oxpansemble mpupoanbie Ttepputopun (OOIIT).
borannueckue cajpl U 300J10THYECKUE TTAPKHU.

OCHOBHBIE TPHUHIUIBI YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA U MPUPOJDIL.
ParmonanbHoe  MPUPONOINOIL30BAHUE U COXpPAHEHHE  OMOJIOTMYECKOTO
pazHooOpasust 3emumn. OOmuMe 3aKOHOMEPHOCTH TIOOATBHBIX 3KOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTU COBPEMEHHOTO KPU3UCA U €r0 BEPOSITHBIE MOCIJIEICTBUS.

Pa3BuTte METOMOB MOHHUTOPHWHTA pa3BUTHS OIMACHBIX TEXHOTECHHBIX
npoueccoB. Cucmemmuvie ucciedo8anus nepexooa K pecypcocbepezarowel u
KOHKYPEHMOCNOCoOHOt dHepeemuke. buonoeuueckoe pasnoobpasue u 6uopecypchni.
Hayuonanvuvlie ungopmayuonnvle cucmemsl, obecneuugaroujue O00CMyn K
uHgopmayuu nO  COCMOAHUIO OMOENbHbIX 68U008 U 3Kkocucmem. OcCHoOBbI
9Kopeabuumayuu Kocucmem U cnocoboos 6opbObL ¢  OUONOBPEIHCOCHUAMU.
Pexoncmpykyus MopcKux u HazeMHvIX IKOCUCHEM.

JdeMoHcTpauuu

Tabmuubl u  cxembl:  «3arps3HeHue  aTMocdepbl»,  «3arps3HeHue
ruapocdepbl», «3arpsizHeHHe TMOouBb», «llapHukoBbIi  3pdexT», «Ocobo
OXpaHseMbIe TIPUPOTHBIC TEPPUTOPHUIY, «MOJEH yIIPaBIsIEMOTO MUPAY.

O6opynoBanue: ¢oTorpaguu OXpaHSIEMBIX PACTCHUA W KUBOTHBIX KpacHoit
kHuru Poccurickon @enepanun, KpacHOM KHUTH peTHOHA.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJ/IBTATDBI
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®I'OC COO ycranaBiauBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOCHUS
oOyJarouuMucs MporpamMM CpeiHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIE,
METAaNpPEIMETHBIE U MIPEIMETHBIE.

B cTpykType IMYHOCTHBIX PE3yIbTaTOB OCBOEHUS MPOTrpaMMbl 1O OHOJIOTUN
BBIICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHME O00YyYaroUMMUC POCCUNUCKON
IPAKIAaHCKON UIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSATEIIbHOCTH
U CaMOONpEACNICHUIO, Haiuuyue Mmomusayuu K OOy4EeHUI0O  OHOJIOTHUH,
yeneHanpasiienHoe pazeumue BHYTPEHHUX YOEXKIEHUN JHUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEM M WMCTOPUYECKUX TPATUIUN DPa3BUTHS OMOJIOTHYECKOTO
3HaHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOUINXCS PYKOBOACTBOBATHCSA B CBOEH
JEATEeIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMHU, MPUCYIIUMHU CHUCTEME
OMOJIOTHYECKOTO  O0Opa30BaHMS, Haauuue NPABOCO3HAHUS  DKOJIOTHUECKON
KYJIBTYPbI, CHOCOOHOCMU CMA8UMb 1IEJIA U CTPOUTD KU3HEHHBIC TIIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI IO OMOJIOTUH TOCTUTAIOTCS
B €IMHCTBE Y4YEOHOW M BOCIUTATEIBHON JEATEILHOCTH B COOTBETCTBUHM C
TPaAULUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMUA, UICTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMH, MPUHATHIMU B OOLIECTBE MpaBUJIAMU U HOPMaMU
NOBEJCHUS U CIOCOOCTBYIOT TIPOLIECCAM CaMOIO3HAHUS, CaMOBOCHUTAHUS U
CaMOpa3BUTHUs, PA3BUTUS BHYTPEHHEH TMO3ULUMHU JIMYHOCTH, NATPUOTHU3MA U
YBaXKEHUS K 3aKOHY W IMPABOIOPAIKY, YEJTOBEKY TpyJa U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHSI, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJICIUI0 U
TPaJULMsIM MHOTOHAMOHAIBHOTO Hapoaa Poccuiickont depepauun, npupoae u
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorusy
JIOJDKHBI OTPaKaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOJCTBOBATHCS
chOopMUPOBAaHHONW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUEHTAlUM, TIO3UTUBHBIX BHYTPEHHHX  YOEXACHWH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCUHCKOIrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
ONBITAa U ONBITA JEATEIBHOCTH B IMPOILECCE pEealM3alii OCHOBHBIX HAaNpaBICHUN
BOCIIUTATENBHOU ESITENBHOCTH, B TOM YHCJIE B YACTH:

1)rpamaancKoro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YUYaIOIIETrocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OO0S3aHHOCTEH, yBaKEHUE
3aKOHA M MPABOIOPSIJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TPU CO3JAAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPEAENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YUUTHIBATh B CBOUX JEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIO/IEH C pa3HbIMU YOEKIACHUSMU, KyJIbTYPHBIMHU LIEHHOCTSAMH U
COLMAJIbHBIM ITOJIOKEHUEM;
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TOTOBHOCTh K COTPYJHHUYECTBY B IPOLECCE COBMECTHOI'O BBINOJHEHUS
y4eOHbIX, TI03HABATEIbHBIX M HCCIEAOBATENbCKUX 33Jay, YBaKUTEIBHOIO
OTHOILIEHUSI K MHEHMIO OIMOHEHTOB TNPHU OOCYXIEHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) IAaTPHOTHYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTD poccuiickoi rpaXKIaHCKON UJCHTUYHOCTH,
NaTPUOTHU3MA, YBAXKEHHsS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH NEPE]
Ponuuou, ropmoctn 3a cBOM Kpal, CBOWO PoauHy, CBOM A3BIK M KYJBTYpY,
IPOLJIOE U HACTOSIIIEE MHOMOHAIMOHAILHOTO HapoJa Poccuu;

LEHHOCTHOE OTHOUIEHUE K MPUPOAHOMY HACIECIUIO U MaMITHUKAM MPUPOJIbI,
JTOCTHXKEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYIE;

CIIOCOOHOCTh OLIEHUBATh BKJIQJ POCCHUHCKUX YYEHBIX B CTAHOBJIEHUE U
pa3BUTHE OHWOJOTUU, TMOHUMAHUSA 3HAYEHHs OHOJOTMHM B TO3HAHUU 3aKOHOB
IPUPOBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3auute OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH pOCCUICKOI0 HApOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAallMI0 U MPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUMBOIO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHUE K CBOMM POAMUTEIISAM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MNPUHATHS LEHHOCTEM CEMEMHOM KWU3HU B COOTBETCTBUH C
TpaguuusaMu HaponoB Poccuu;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHUN;

MOHUMAaHUE AMOILIMOHATILHOTO BO3/IEHCTBUS )KUBOU MPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQXEHHUIO B Pa3HbIX BHUIAX HCKYCCTBa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUYECKON JTMYHOCTH;

5) ¢pusuueckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbI 3[I0POBbSI U
IMOLMOHAJIBHOIO 0J1ArONOyYHs:

MOHMMAHUE W peanu3anus 370pOBOrOo u Oe3omacHOro oOpa3a >KHU3HU
(3m0poBO€  THUTaHHWE, COONIOJEHHME TUTHEHUYECKUX TPaBUJI U HOPM,
cOaaHCUPOBAHHBIM PEXUM 3aHATUH M OTHbIXa, peryispHas (¢uznyeckas
aKTUBHOCTH), OEpEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIEHHUS K
coOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/J0POBBIO;

NOHMMAHUE UEHHOCTH TPAaBWJI HHJIMBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYallUIX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUSTUS BPEAHBIX MPUBBIUEK (yHmOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS);
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6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPYI0II00HE;

TOTOBHOCTh K AaKTHUBHOM JESTEIbHOCTH TEXHOJOTMYECKOM M COLMATIbHON
HaIPaBJIEHHOCTHU, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHATH TaKYIO JI€SITEIbHOCTD;

MHTEpEC K pa3iuuHbIM cdepam npodhecCuOHATBHOU JeATEeIbHOCTH, YMEHUE
COBEpILIaTh OCO3HAHHBIA BbBIOOpP Oyaymieid npodeccun U peasu30BHIBATH
CcOOCTBEHHBIC KU3HCHHBIC TIJIAHBI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O U CaMOOOpA30BaHHIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

DKOJIOTUYECKH IIEJIECO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHMUS;

MOBBIIIEHUE YPOBHSI SKOJOTUYECKOW KyJNbTYphl: TNPUOOpPETEHHE OIbITa
IUIAHUPOBAHMSI TOCTYNIKOB UM OLIGHKM MX BO3MOXHBIX TOCIEACTBUN IS
OKpY Kalolllel Cpeibl;

OCO3HaHUE TriI00aJbHOTO XapaKTepa HKOJIOTMYECKUX MpoOJieM U MyTel ux
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MpPUOOpETaeMble MpPU U3YyYEHUU OUOJIOTUU
3HaHUSI W YMEHUS TMpU pEHIeHUH NpoO0sieM, CBA3aHHBIX C palMOHAIbHBIM
PUPOOIOIL30BaHNEeM  (COOMIOACHNE TpaBWUJ  TOBEACHUS B TPUPOJE,
HaIMpaBJICHHBIX HAa COXPAHEHHE pPABHOBECHUSI B SKOCHCTEMAax, OXpaHy BHJIOB,
IKOCcUCTEM, Orochepsr);

AKTUBHOE  HEMNPUITUE JICWUCTBHM, NPUHOCIIIMX BpEI  OKPYXKaKOLIEH
IPUPOTHON Cpelie, YMEHHE MPOTHO3WPOBATh HEOJIATOMPUATHBIE JKOJOTUYECKUC
MOCJIEACTBUS NPEANPUHUMAEMbIX ICHUCTBUNM U MPEIOTBPAILATH UX;

HaJIM4KMe Pa3BUTOIO IKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYPHI,
OTbITa NEeSATEIbHOCTH HKOJIOTUYECKOM HaIpaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSl UMHU B IO3HABATEIbHONW, KOMMYHUKATUBHOW M COLMAJIBLHOU
MPaKTHUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUUYECKON JESITEIIbHOCTH 3KOJIOTMYECKOU
HaIpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOUW MPAKTHKH, OCHOBAHHOTO HA JIHAJIOTE
KYJbTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUDE;

COBEpIICHCTBOBAHUE SI3BIKOBOM M YWTATENbCKON KYyJIbTYpPhl KaK CpeJCTBa
B3aMMO/ICHCTBUS MEXK]1Y JIFOJbMH U MIO3HAHUS MUPA;

MOHMUMAaHUE CHenupUuKr OWOJOTUM KaK HAyKd, OCO3HaHUA €€ poiu B
bOopMHUpPOBaHUN PAIMOHATHFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IpeacTaBieHus] 00 OKpYXalollleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEJIOBEKa U
oO1iecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W peuieHuu MpodiieM
COXpaHEHUs TPUPOTHOTO PABHOBECHS;

33



yOexXAEHHOCTh B 3HAYUMOCTU OWOJIOTMH AJIi COBPEMEHHOW LHMBHIIM3ALINM:
oOecrieuyeHHsi HOBOTO YPOBHS Pa3BUTHUS MEAMLMHBI, CO3/IaHUE MEPCHEKTHBHBIX
OMOTEXHOJOrWH, CHOCOOHBIX  pelaTh pecypcHble NpoOJeMbl  Pa3BUTHSA
YeJI0BEYEeCTBA, MOMCKA MyTeH BBIXOJA U3 INI0OAJIBHBIX IKOJOTHUECKUX MPOOeM U
ofecrieueHHss  mepexoja K  YCTOHYMBOMY  DPa3BUTHUIO,  PALMOHAIHHOMY
UCITOJIb30BAHUIO TPUPOAHBIX PECYpCOB U (HOPMUPOBAHMIO HOBBIX CTaHAAPTOB
KHU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OHOJOTMUECKUX 3HAaHUH B LEJAX
NOBBIIICHUSI OOIIEH KyJNbTYpbl, €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKUIMOHAJIBHOM IPaMOTHOCTH O0ydYarommxcs, GopMupyemon
pU U3Y4eHUH OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TMOJy4yaeMmble 3HAHHS MJi1 aHaluu3a u
OOBSICHEHUS SBJICHUI OKPY>XKAIOIIET0 MHUpa ¥ MPOUCXOIANIMX B HEM M3MEHEHUH,
yMeHUE JenaTh OOOCHOBaHHbBIE 3aKJIIOYEHHS Ha OCHOBE HAy4yHBIX (AKTOB H
UMEIOIINXCS JJAHHBIX C LIEJIbI0 MOIyUYeHUs JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEIbHO HCIOJIb30BATh OMOJOTHMYECKUE 3HAHUS IS
pereHust mpoOJieM B peallbHbIX )KU3HEHHBIX CUTYaAIUSX;

OCO3HAHHME IICHHOCTH HAyYHOW JEATENbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
IPOEKTHYIO M UCCIEI0BATEIbCKYIO ACSITEIbHOCTh UHANBHUIYAJILHO U B TPYIIIIE;

TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENpPEphIBHOMY  00Opa3oBaHUIO |
caM000pa30BaHNI0, K AKTMBHOMY IOJyYE€HHIO HOBBIX 3HAHUN MO OHOJOTUH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIBTATbBI

MeranpeameTHbIe pe3yJbTaThl OCBOEHUSI ydyeOHoro mpenmera «buonorus»
BKJIIOYAIOT: 3HAuMMble i (OPMHPOBAHUS MHUPOBO33PEHUST OOyYaIOMIMXCS
MEXIUCIUIUITMHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHbIE MOHATHUSA, OTPaXKalollue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHCNU(PUKY METOIO0B TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIUs, SIBJICHUE, MpPOLecC,
CUCTeMa, HAy4YHbIN (HaKT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIeIOBaHWe,  HAOMIOIEHHWE, W3MEpPEeHWe, OKCIEPUMEHT W JIpyTrue);
YHUBEpCAIbHbIC Yy4eOHBbIC JEUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHBHBIE,

PETYJISTUBHBIE), o0ecrnevnBaroIne dbopmupoBanue GyHKIIMOHATBHOU
IPaMOTHOCTH ¥  COLMAJIbHOW KOMIIETEHIIMM OOYyYarolIuXxcs; CIOCOOHOCTD
o0yyarommxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIIIIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHWSI W YHUBEpPCAJIbHbIE y4eOHBIE JCHCTBHS B
MI03HABATEIBHOMN M COIIMAIEHON MPaKTHKE.

B pesynpraTe wuW3ydeHHWsT OHWOJIOTMM Ha YpPOBHE CpEIHEro OOIIero
oOpazoBanusi y oOydyaromerocs OyayT chOpMUPOBaHBI  I10O3HABATEJIbHbBIC
yYHHUBEpCaJbHbIC yueOHbIC ACHCTBHS, KOMMYHHUKATUBHBIC YHUBEPCAIBHBIC YICOHBIC
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NEHCTBUS, pPEryISTUBHBIE YHHUBEpCAlbHbIE Y4YEOHbIE JEWCTBUSA, COBMECTHas
NEeSATEIbHOCTD.

MerarnpeaAMeTHbIE PE3YNbTAThl OCBOEHHUS IPOrPAMMBI CPEAHETr0 OOLIEro
00pa3oBaHMs TOKHBI OTPAXKATh:

OBnanenue YHHBepCAJIbHBIMH yueOHBIMU MO3HABATEIbLHBIMH
JNEeHCTBUSIMM:

1)0a30Bble JIOrHYecKUe A1eHCTBUA:

CaMOCTOSITENIbHO  (OpMyNIHpOBaTH U aKTyaJU3UpoOBaTh  Mpodiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh MPU OCBOCHHHM 3HAHMN MPUEMBI JOTMYECKOTO MBILIJIEHUS
(aHanmu3a, CUHTE3a, CPaBHEHMSI, KiIaccudukayuu, 0000IIeHNs), PACKPBIBATH CMBICI
OMOJIOTMYECKUX MOHATHH (BBIIEIATh UX XapaKTepHbIC MPU3HAKH, YCTaHABIUBATH
CBSI3M C JPYTUMHU MOHITHIMH);

OMpeNeNsaTh LeNu JeATeIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU HUX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKHUE MOHATUSA ISl OOBsICHEHUS (DAKTOB M SIBICHUMN
YKUBOU IIPUPOJIBIL;

CTPOUTH JIOTMUECKUE paCCy>KIeHUs (MHIYKTUBHbBIC, JI€TyKTUBHbBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B PAacCMATPUBAEMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTH CXEMHO-MO/IEJIbHBIE cpencTtBa I IPEACTABICHUS
CYLIECTBEHHBIX CBSA3€il M OTHOUICHHM B M3y4aeMbIX OMOJOTHYECKHX OOBEKTax, a
TAaK)K€  NPOTUBOPEUMIA  PpPa3HOrO0  pojAa,  BBISBIEHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH pEIICHHUS MPOOJEeMbl C YYETOM aHaIU3a UMEIOIUXCS
MaTepHaIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBHI B ICSITEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YyJIHTATOB
LEJIsIM, OLIEHUBATh PUCKHU TOCIIECTBUN JEATEIHHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIUICHUE MTPU PELICHUH KU3HEHHBIX MPOOJIEM.

2)0a30Bble HCCJIEe10BaTEIbCKHE AeiiCTBUSA:

BJIAJI€Th HABBIKAMH y4E€OHO-UCCIEA0BATENIbCKON U MTPOESKTHOM IESITEIbHOCTH,
HaBbIKAMHU  paspelieHusi npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIBHOMY MOUCKY METOJIOB PEIIEHUS MPAKTHYECKUX 3a/1a4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB TO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BHUJbl JEITEIBHOCTH [0 MOJIYYEHUIO HOBOIO
3HaHUS, €ro HWHTEPIpEeTalMH, MPeoOPa30BaHUIO M TPUMEHEHHUI0 B Y4YeOHBIX
CUTYallUsX, B TOM YUCJIE MPHU CO3JaHUM YUEOHBIX U COLUATbHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILUICHUS, BIaJAeTh HAYYHON TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MOHSATUSMU U METOAMMU;

CTaBUTb M (opmynupoBaTh COOCTBEHHBbIE 3a/layd B 00pa3oBaTesIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYalLUSX;
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BBISIBIIAITH TPUYMHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh TUNOTE3Yy €€ pelieHHs, HaXOAWTh apryMEHTHI Ui JI0Ka3aTelbCTBa
CBOMX yTBEPXICHUM, 3a]]aBaTh MTApaMETPhl M KPUTEPHUH PEIICHUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJE€ pCEHICHWS 3a7add  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3MPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OIIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBAThH PUOOPETEHHBIHN OTIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBI MOMCK MEPEeHOca CPEACTB U CIOCOOOB
JEHCTBUS B MPOPECCHOHATBHYIO CPELY;

yMETh IMEPEHOCUTh 3HAHHSA B IMO3HABATEIbHYIO U MPAKTUYECKYIO OO0JacCTH
KU3HECATEIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX IPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC WJEH, MpEJjiaraTb OPUTHHAIBHBIE TOIXObI W PEIICHUS,
CTaBUTH MPOOIEMBI U 337a49H, TOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

3) pabora ¢ nnopmanueii:

OPHEHTHPOBATHLCS B PA3IMYHBIX UCTOYHUKAX WH(POPMAIUHU (TEKCTE yueOHOTO
nocoOusi, HAYYHO-TIONMYJISIPHOW JUTeparype, OHOJIOTUYECKUX CIIOBapsX U
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHeTe), aHaIM3upoBaTh
UHGOPMAITHIO PA3IMIHBIX BUJOB U POPM IMPEICTABICHUS, KPUTHUECKH OLICHUBAThH
e€ IOCTOBEPHOCTh ¥ HEMPOTHUBOPEUNBOCTH;

bopMyIMpPOBaTh 3aMPOCHl U MPUMEHSITH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosiormueckoil nHpoOpMaIuy, HEOOXOIUMOM NJIsi BBIMIOTHEHUS yUeOHBIX
3ajady;

npuoOpeTaTh OIBIT KCHOJB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIh30BAHUS PA3TMYHBIX
MIOMCKOBBIX CHCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMaJbHYIO  (HOpPMY  TIpEICTaBIICHUS
ouosiornyeckor uHGopmaIuu (CxeMbl, TpaguKu, TUarpaMmbl, TaOJUIIbI, PUCYHKH
" Apyroe);

UCTIONb30BaTh HAYYHBIM S3BIK B KayeCTBE CpeACTBa TNpu paboTre ¢
ouonornueckoi uMHGOpManMend: TNPUMEHATh XUMHYECKHE, (QU3NISCKUE U
MaTeMaTHYeCKUe 3HAKW W CUMBOJIBI, (hOpMyIbl, aOOpeBHAaTypy, HOMEHKIATYpY,
UCTIONB30BaTh W NpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPENICTBa
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HaBaHWS W 3amUTHl  WH)OpMaIuwy,
uHGOPMAIMOHHON 06€30MaCHOCTH JTUYHOCTH.

OBjaieHUe YHHBEPCAJIbLHBIMY KOMMYHUKATHBHBIMH e CTBUSIMMU:

1)o61menne:

OCYIIECTBIISITh KOMMYHHUKAITUHN BO BCeX cpepax )KU3HU, aKTUBHO YIaCTBOBATh
B JIMAJIOTe WM TUCKYCCHM TIO CYIIECTBY OOCYKTaeMOil TeMbl (YMEHHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXIACHHS OTHOCHTEIHHO BBITIOJHEHHUS TpeiaracMon
3aJla4y¥, yYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh TO3HIMHA APYTUX YYaCTHUKOB
JTIAJIOTa WA TUCKYCCHH);
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pacro3HaBaTh HeBepOaJbHbIE CpEACTBAa OOIICHHS, MOHMMATh 3HAYCHHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYallUM,
YMETh CMSITYaTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BIAJETh Pa3IU4YHBIMU CHOCOOaMU OOIEHHS M B3aUMOJICUCTBHS, MOHUMATh
HaMEpEHUs IPYTUX JIOJEH, MPOSBISATh YBAKUTEIbHOE OTHOILIEHUE K COOECETHUKY
U B KOPPEKTHOU PopMe hopMyTupoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTMYHO H3JaraTb CBOK TOYKY 3PEHHS C HMCIIOJIb30BaHUEM
SI3BIKOBBIX CPEJCTB.

2)COBMECTHAA 1eATEIbHOCTD:

MMOHUMAaTh M MCIIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOM M WHIWBUIYaJIbHOU
paboThI IPH pelIeHUN OUOJIOTHYECKOU MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOICHCTBHS PU PEIICHUH YIeOHOW 3a/1a4u;

BBEIOMPATh TEMATHKy UM METOABl COBMECTHBIX JCHCTBUU C Y4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJIJIEKTUBA;

NPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPAMHUPOBATh JEUCTBUSA MO €€ JOCTHKEHHUIO: COCTAaBJATh IUIAH JICHCTBHIA,
pacnpeienaTh pojaud ¢ Y4E€TOM MHEHHM YYaCTHMKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOI pabOThI;

OLICHMBAaTh KAa4e€CTBO CBOEr0 BKJIANA M KaXXJOrO0 y4YaCTHHKAa KOMAaHJbI B
o01IMi pe3yNbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

MpeiaraTb HOBBIE NPOEKTHI, OLUECHUBATH HAEHU C IMO3ULUHAH HOBU3HBI,
OPUTMHAIIBHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYWIECTBJISITh  MMO3UTUBHOE CTPATETHUYECKOE IIOBEACHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHE, OBITh HHUIIMATHBHBIM.

OBJaieHne YHUBEPCATbHBIMH PEryJSSTUBHBIMU AeHCTBUSIMH:

1)camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSl [JIs BBIABICHUS TpOOIeM U HUX
pelieHus B )KU3HEHHBIX U YYEOHbBIX CUTYaIUsX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKMX 3HAHUN IIEJI€BbIE M CMBICIOBbBIE
YCTAHOBKM B CBOMX JACHCTBUSX M MOCTYINKAaX IO OTHOLIEHHUIO K JKMBOU MPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0OPOBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATENbHYIO NESTEIbHOCTD, BBISBIATH
po0seMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33aJja4ll B 00pa3oBaTEIbHON
JEATEeIbHOCTH U )KM3HEHHBIX CUTYallUsIX;

CaMOCTOSITEIbHO ~ COCTaBJISATh IUIAH PEHICHUS MpoOJeMbl C  y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaIIUsSIM;

pacupATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JTUYHBIX TPEIITOYTCHHI;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

37



CrocoOCTBOBAaTh (POPMHUPOBAHUIO M TMPOSBICHUIO MIMPOKOH SPYIUIUH B
pa3HbIX 00JacTsAX 3HAHWH, TOCTOSHHO TOBBIIATH CBOW 0Opa30BAaTENbHBIA W
KyJbTYPHBIA YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHBBI B JIESTECIHHOCTD,
OLICHHBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BIAJCTh  HAaBbIKAMU  IIO3HABATENBHOW  peQIeKCMH Kak  OCO3HaHUS
COBEpIIAEMBIX JEHCTBUHA ¥ MBICIUTEIBHBIX MPOIECCOB, WX PE3yIbTATOB H
OCHOBAHHM, WCIOJH30BATh MPUEMBI pedICKCHH s OLEHKHA CUTYaIluH, BBIOOpA
BEPHOTO PEIICHMUS;

yMETh OIICHWBAaTh PUCKA W CBOECBPEMEHHO NPUHUMATH PEIICHHS [0 HX
CHIDKEHUIO;

NPUHUMATh MOTUBBI M apTyMEHTBl JPYTUX T[PH aHaIU3e pe3yJIbTaToB
IeSTEebHOCTH,

3)npuHATHE CeOS U APYrUX:

IPUHUMATh ce0sl, TOHNMAasi CBOM HEJOCTATKU U JJOCTOMHCTBA,

NPUHAMAaTh MOTHBBI W apryMEHTHl JPYTUX TIpU aHaJh3e pe3yJbTaToB
JeSTeNbHOCTH,

IpU3HABATh CBOE MPaBO ¥ MPaBO JPYTUX Ha OMIHOKY;

pa3BUBATh CIIOCOOHOCTH MIOHUMATh MUP C MO3MIIMU IPYroro 4eI0BeKa.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pE3yNbTaThl OCBOGHHUS COJEPKAHHUS Y4yeOHOro mpeaMera
«buonorusi»y Ha yrayOJIEHHOM ypOBHE OpPUEHTHUPOBAHBI Ha oOecleyeHue
npopunabHOro  o0y4yeHust  oOywarouuxcsa  Ouosmorud. OHM  BKIIIOYAIOT:
cnierududeckue s OMOJIOTHN HAayYHbIE 3HAHUSI, YMEHUSI i CTIOCOOBI IEHCTBHIA 110
OCBOCHHIO, HHTEPIIPETAIIUU W MPEOoOpPa30BAaHUIO 3HAHUM, BUIBI JIESITEIBHOCTH TI0
MOJIYYCHHUIO HOBBIX 3HAHUWA W MX MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusx. lIpenmeTHbie pe3yiabTaThl MPEACTaBICHBI MO
rojgaM U3y4eHHs.

[IpeameTHble pe3ynbTaThl OCBOCHMS yyeOHOro npeamera «buonorus» B 10
KJacce NOJDKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCTe€ U pPOJU OHOJOTUHM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAy4YHOW KapTUHbI MHUpa, B
NMO3HAHUM  3aKOHOB  TMPUPOJBI M  PEIIEHUH MpoOJEeM  PaIMOHAILHOIO
IPUPOOTIOIB30BAHUS, O BKJIA/J€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OHOJIOTHH,

BIAJICHUE CHUCTEMOM OWOJOTMYECKUX 3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE OWOJOTHYECKNE TEPMHUHBI W TOHATHS (OKU3HB, KJIETKA,
OpraHu3M, MeTabOoJu3M, TOMEOCTa3, CaMOPETYJAIUs, CaMOBOCIPOHU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUMBOCTh, POCT W Pa3BUTHE), OMOJOTHUYECKHE TEOPUU
(xnerounast Teopus T. IlIBanna, M. IlIneitnena, P. Bupxoa, xpomocomHasi Teopust
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HaciencrBeHHocth T. Moprana), yuenus (H. M. BaBunoBa — o neHTpax
MHOTO00pa3usi U  MPOUCXOXKIEHUS  KYJIbTYPHBIX  pPAcTEHUM),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHUS, PACILEIJIEHUS], YUCTOThI TaMeT,
HE3aBUCUMOTO HacnefoBaHusi [. MeHaens, TOMOJOTMYECKUX PSIOB B
HacJIeACTBEHHOU W3MEHUYUBOCTH H. . Basuiiosa), MIPUHIIUATIBI
(KOMILJIEMEHTapPHOCTH )

BJIaJICHUE OCHOBHBIMHU METOJAaMU HAyYHOI'O TIO3HAHMS, HMCIOJb3YyEeMbIX B
OMOJIOTHUECKUX HCCIEOBAaHUSAX JKHBBIX OOBEKTOB (OMHCAHHME, W3MEPEHUE,
HaOJIOICHNE, SKCTICPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHbIE PU3HAKU: BUPYCOB, KIIETOK MPOKAPHOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM 4YHUCIE
OaxkTepuil, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHUSI OPTaHOB U CUCTEM
OpraHOB PACTEHUM, >KMBOTHBIX, YEJIOBEKA, IPOILECCOB KUZHEIACATEIbHOCTH,
MPOTEKAIOUIUX B OPraHU3Max PAaCTEHUM, KUBOTHBIX M YEJIOBEKa, OMOJIOTMYECKHUX
MPOIIECCOB: OOMEHa BelecTB (MeTaboau3M), MPEeBpAIICHUSI SHEPIHUHU, OpOXKEHUs,
aBTOTPO(HOTO U reTepoTpoHOrO TUIOB MUTAHMS, (POTOCUHTE3A U XEMOCHHTE3A,
MHUTO3a, M€W03a, raMeToreHe3a, ’MOpUOreHe3a, MOCTIMOPHOHANIBHOTO PAa3BUTHSA,
Pa3MHOXKEHHUS,  WHAUBUIYAIIbHOTO  pa3BUTHS ~ OpraHu3Ma  (OHTOIeHe3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTAaHABIIMBATH B3aUMOCBS3M MEXIY OpPraHOMJAAMHM KIETKHM U HX
GYyHKIUSIMH, CTPOCHHEM KJIIETOK pa3HbIX TKaHEH W WX (QYHKIUAMH, MEXKTY
OpraHaMM W CHCTEeMaMH OpPTaHOB y pAcCTEHHUI, XKUBOTHBIX U YENOBEKa U HX
GYyHKIHUSIMH, MEXKIYy CHUCTEMaMH OPTaHOB M WX (PYHKIUAMH, MEXAY 3Tarmamu
oOMeHa BEeIIECTB, 3TallaMy KJIETOUYHOTO IIUKJIA U KU3HEHHBIX I[UKIJIOB OPTaHU3MOB,
3TamaMu >MOPUOHAILHOTO PA3BUTHSA, TEHOTHIIOM M (DEHOTHNOM, (EHOTUIIOM U
dbakTopamu cpesibl OOUTaHUS;

YMEHUE BBISABJIATh OTJIMYHUTENIbHbIE MPU3HAKU KUBBIX CUCTEM, B TOM YHCIIE
pacTeHuM, >KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIUE APIYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYIII;

yMEHUE peniaTh OMOJOTUYECKUE 3aa41, BISIBISTh TPUUUHHO-CIIEICTBEHHbIE
CBSI3U MEXAY UCCIEAYyEeMbIMU OMOJIOrMYECKUMU MTPOLIECCAMHU U SIBJICHUSIMU, J€JIaTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHHH IOJIYY€HHBIX PE3yJbTaTOB;

YMEHHE BBIMOJHATH J1a0OpaTOpHbIE M MpaKTUYECKHEe pPaOOThI, COOIIOIAThH
npaBuiia npu padoTe ¢ yueOHBIM U 1a0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh TUIIOTE3bl, MPOBEPATh WX OSKCIEPUMEHTATHHBIMU
cpeactBamu, (GOpMyIUpys Iellb HCCIeNOBaHUS, aHAIU3HPOBATh IOJyYEHHBIC
PE3yNBTATHI U ICNIaTh BHIBOBL;

YMEHUE Y4YacTBOBAaTh B y4e€OHO-MCCIIEIOBATEIbCKON paboTe Mo OMOJIOTHH,
HKOJIOTUU W MEJIMIIMHE, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAYyYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  MOJYYEHHBbIE  Pe3yJbTaTbl HA  YYEHHYECKHX
KOH(EPEHITUSAX;
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YMCHHUC OICHUBATHL OJTHUYCCKUC ACIICKTbI COBPCMCHHBIX I/ICCHeILOBaHI/Iﬁ B

obmactm  OWOJOTMM W MEOUIMHBI  (KJIOHUPOBaHWE,  HCKYCCTBEHHOE
OIUTOIOTBOPEHUE, HAIPABICHHOE M3MEHEHHE I'€HOMa U CO3JIaHHWE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp Oyayuied npodeccuoHanbHOU
NEeATEIbHOCTH B 00JAaCTH OMOJIOTHUH, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOI0 XO3SIICTBA, MUILEBOW MPOMBIIUIEHHOCTH, YINIYOJISATh MMO3HABATEIbHBIN
MHTEpEC, HaMPaBJICHHbII Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIONIEH Npodeccuu u
OpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHHs B OpraHU3alUsAX  CPEIHEro
po(eCCHOHATEHOTO U BBICIIETO 00Opa30BaHMUS.

[IpenmeTHbIe pe3yabTaThl OCBOeHUsI yueOHoro mpeameta «buonorus» B 11
KJjlacce TOJKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECT€ U POJU OHWOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B MO3HAHUM 3aKOHOB MPHUPOJbI M PEIIEHUU HKOJIOTMUYECKHX
npoOjeM 4YeloBeuecTBa, a TakKe B PEUIEHUH BOIPOCOB PAIMOHAIBLHOTO
IPUPOAOTIOIL30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
00I11IeCTBY, YEJIOBEKY, O BKJIaJle POCCUUCKUX M 3apyOEKHBIX yUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHY;

YMEHUE BIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAaHUW, KOTOpas BKJIOYAET
ompezeNieHusT W TMOHMMAaHHUE CYHUHOCTH OCHOBOIOJATaloIUMX OHOJOTHYECKUX
TEPMHHOB U TOHATUN (BHI, 3KOocHcTeMa, Ouocdepa), OMOIOTUYECKUE TEOpUU
(oBomrormonHas Teopust Y. JlapBuHa, CHHTETHYECKAs] TEOPHSI SBOJIOLNH), YUCHUS
(A. H. CeepuoBa — 0 nyTsXx ¥ HanpasieHUsaX 3Boitounu, B.M. Beprnaackoro — o
ounocdepe), 3akonbl (reHeTHueckoro paBHoBecusi J[x. Xapmu m B. BaitnOepra,
3apoasimieBoro cxoiactea K. M. bopa), mpaBuna (munumyma HO. JluGuxa,
AKOJIOTMYECKON THpaMubl JHEPTUM), Tumnore3bl (rumoreza «mupa PHK» V.
['unbepra);

yMEHUE  BJaJeThb  OCHOBHBIMM  METOJaMH  HAyYHOrO  IO3HAHUA,
UCIIOJIb3yEMbIMH B OMOJIOTUYECKUX UCCIIETOBAHUSIX KUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOII0JIeHHE, SKCIIEPUMEHT), CIocoO0aMy BBISBICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHHI B PUPOJIE;

YMEHUE BBIJEIATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHOI€OLIEHO30B,
IKOCUCTEM H Ouochepbl, CTaOMIM3UPYIOMIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJIJIOTIaTPHUUECKOTO U CUMIATPUIECKOTO
BUJI000pa30BaHus, BIUSHUS ABIKYILIHUX CHJ SBOJIIOLMU Ha T€HO(OH/ MOMYJIALNH,
IPUCIIOCOOICHHOCTH OPTaHU3MOB K Cpelie 0OUTaHusl, YepeOBaHUs HANpaBICHUN
3BOJIIOLIMU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTAHABJIMBATH B3aUMOCBSI3M MEXKAY MPOLECCAMH SBOJIOIUH,
JNBIDKYIIMMH CUJIAMUA aHTPOIIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISIBISATH  OTJIMUMTEIbHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MPUCIIOCOOJIEHHOCTh BHJIOB K Cpelle OOMTaHHs, aOMOTUYECKUX M OMOTHYECKHX
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KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBSI3ed  OpPraHu3MOB B  COOOIIECTBAx,
AHTPOIIOTEHHBIX U3MEHEHH B DKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIIOJB30BaTh COOTBETCTBYIOIIME AapPIyMEHTBI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CHUMBOJIUKY JUIS JI0KA3aTEeIbCTBA POJCTBA OPIaHU3MOB Pa3HBIX
CHUCTEMaTHUYECKUX TPYII, B3aUMOCBS3H OPTaHU3MOB U CpeJbl OOUTaHUsI, €TUHCTBA
YeJIOBEYECKHX pac, HEOOXOAMMOCTH COXPaHEHUSI MHOrooOpasusi BHUIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHMSI IPUPOJIBI U UETIOBEUYECTBA;

YMEHHE peniaTh ONOJIOTUYECKUE 3a/1a4H, BBISBISATH MIPUUUHHO-CIICICTBEHHBIE
CBSI3M MEXKIy UCCIETyeMbIMU OMOJOTHYECKIUMHU MPOILIECCAMU U SIBICHUSIMHU, J1€1aTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHHH IOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBIMOJHATH J1a0OpaTOpHbIE M MpaKTUYECKHEe pPaOOThI, COOII0AThH
npaBuiia mpu padoTe ¢ yueOHBIM U Ta0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPSITh HMX OSKCIEPUMEHTAIbHBIMU
cpeacTBamu, GoOpMyJIHpYys Leidb HCCIeIOBaHMS, AHAJIW3UPOBATh TMOJYYECHHBIE
pe3yabTaThl U AeNaTh BHIBOJIBL;

yMEHHE Y4acTBOBAaTh B Y4eOHO-HCCIIEOBATENLCKOM padoTe mo OMOJOTHH,
SKOJIOTUM M MEIHIIMHE, MPOBOAMMOIN Ha 0a3e MIKOJbHBIX HAY4YHBIX OOILECTB, U
nyOJIMYHO  TPEACTaBIATh  IOJyYEHHBbIE  Pe3yibTaThl HAa  yYECHHUYECKUX
KOH(EPEHITUSAX;

yYMEHHUE OIICHHWBATh I'MIIOTE3bl U TEOPUHU O MPOUCXOXKACHUU KU3HH, YeTOBEKa
U 4YEJIOBEUECKUX pac, O MPUYHMHAX, MOCIEACTBUAX U CHOCO0AX MpEeIOTBpAIICHHUS
I00aTbHBIX U3MEHEHHH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymyiell mpodeccrnoHalbHOM
JESITEIbHOCTH B 00JacTU OMOJIOTHH, SKOJIOTUH, TPUPOIOTIOIH30BAHUS, MEAUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUM, CEJIbCKOTO XO3SMCTBA, MHUIIEBON
IPOMBIIIJICHHOCTH, YIUIYOJIsATh TO3HABAaTEIbHBIA MHTEpPEC, HANpaBICHHBIA Ha
OCO3HAHHBII  BBIOOP  COOTBETCTBYIOUIEH  MpodeccMu W IPOJOIDKEHHE
Ouosornueckoro o0Opa3oBaHUsl B OPTaHU3AIMIX CPEeIHET0 MPOPECCHOHATBFHOTO U
BBICIIIETO 00OpPa30BaHUSI.
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA
1. buonorus: 10 kmacc: yriy6:a. ypoBeHb: yueOHuk noa pea. B.B. [Taceunuka.
— M: IIpocsemienue, 2019. — 336 c.
2. buonorus: 11 knacc: yriy0i. ypoBeHb: yueOHuk noa pea. B.B. ITaceunuka.
— Mockga: [Ipocsenienue, 2019. — 320 c.

METOANUYECKHUE MATEPUAJIbBI JJISA YUUTEJIA

1. Ilpumepnass pabGouas mporpamMma CpeAHEero oOIIero oOpa30BaHUSA IO
ouonorun  (yrinyOn€HHbli  ypoBeHb). — M: HWHcTUTYT cTparteruu
obpazoBanms, 2022.

2. @enepanbHas pabouyas mporpamma 1o Owosoruu s 10-11 kimaccos:
YrayOnéuuslii ypoBeHb. — M: MHCTUTYT cTpaTeruu pa3BuTHsl 0Opa3oBaHus,
2023.

3. buonorus: 10-11 kmaccel: yriayOJ€HHBIN ypOBEHb: METOAMYECKOE MOCOOue

knpeaMmeTHoW nuHuM «JIuaus xuzany/ B. B. Tlaceunuk, I'. T'. IlIBenoB —
M.:IIpocsemnienue, 2023. — 133 c.

HUP®POBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET
1. Meroanueckue matepuaisl Ha noptaie EJJCOQO:
https://edsoo.ru/metodicheskie-materialy/
2. bubmuoreka POIL: https://www.resh.edu.ru
3. bubmmoteka [IOK ®I'NC «Mos mkona»: https://lib.myschool.edu.ru/market
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