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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMYy mpeamery "buonorus" (manee - Owomorus) Ha
ypOBHE cpenHero oOuiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6paszoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeaMera «buosorus» u
OCHOBHBIX TIOJIOKEHUH (eepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonoruspy yray6nénnoro ypoBHs usydenust (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU obnactu «EctecTBeHHO-
HayuHble TpeameTb». CormacHo mnonoxkenusmM OPI'OC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJIEHHOM YPOBHE, SIBISIIOTCA CIIOCOOOM
nuddepenpann  oOy4eHUsT Ha YpOBHE CpeaHero ooOiiero oOpa3oBaHus U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIUM, CpPEeAHUM
o01mMM, cpeHUM MpodheCcCHOHATBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C HpodopueHTanuern oOydarouxcsi U CTHUMYJHUPOBAHUEM
WHTEpeca K KOHKPETHOM 00JacTH HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIULIMHOM, SKOJIOTUEH, TICUXO0JIOTHEN, CHOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydebnomy mpeamety "buomorus" naér mpeacraBieHHE O
Head U 3ajadax u3ydeHusi ydyeOHoro mnpeamera «buosorus» Ha yriyO0iaéHHOM
YPOBHE, onpeaesisieT o0si3aTesibHOe (MHBAPUAHTHOE) MTPEAMETHOE COAepKaHue, €ro
CTPYKTYpHpPOBAaHHME IO pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT TMOCIeA0BATeIbHOCTh W3YUYEHUsS Y4YEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3YyYCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Oyaromaps 4YeMy IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  MOCTEAYIOIMIEe pPa3BUTHE  OWOJOTUYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIJICHUS, TPEACTaBICHUNA O 370pOBOM oOpasze KU3HHM, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKaromed mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTHH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOTO mpeaMera
«buonorusiy B peanmuzanuu  TpeboBanuit DPIOC COO Kk MWIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
(GbOpMHpPOBaHUM OCHOBHBIX BHUJOB Y4€OHO-TMIO3HABATEIBHOU  JIESITEIIbHOCTH
OoOy4Jaronmxcst MO0 OCBOCHHIO COJEPKaHUS OMOJOTHYECKOTO O0Opa3oBaHUS Ha
YPOBHE CpeaHero ol1iero oopa3oBaHms.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0Iero oopasoBaHUs
3aBepiiaeT OMOJIOTMYECKOe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimimpeHre U yriayOsjeHue 3HaHWM OOyYaromMXCs O >KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHH, SMOPUOJIOTUH W OHOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

Nzyuyenne yudebHOro mnpeamera «buosnorus» Ha YriIyOJIEGHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYy4YaloIIUXCs K MOCIEIYIOIIEMY IOJIyYEHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKAHHSI COCTABIISIET CUCTEMA
OMOJIOTMYECKUX  3HAHWUM, [OJIYYEHHBIX TIIPU HU3YYEHHH  OOYyYarOUIMMMCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
oOmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUSA TOJNy4YarOT pasBuTHe. Tak,
paclIMpeHbl U YIIyOJieHbl OWOJOrMYECKHME 3HAHUS O PACTEHUSAX, >KUBOTHBIX,
rpu0ax, OakTepHsX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CtpykTypa mporpamMmbl 1o ydeOHOMYy mnpeametry "buomnorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIH U 93BOJIOLUMOHHBINM MOAXOABI K HU3YYEHHUIO OHOJIOTHU.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBbIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3AlMH, 3BOJIOLMN OPraHUYECKOro MHUpa Ha 3eMiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpaszus IuiaHeTtol. Tak, B 10 Kkiacce
U3Yy4alOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTUH U
OMOJIOTHM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMOJIOTMH, AKTyalU3UPYIOTCS 3HAaHMS OO0ydaroIMXcs MO0 OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3ywaroTcs SBOJIIOLHUOHHOE
y4€HHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYuebnsiii mnpeamer «buonorus»  mpu3BaH = 00€CIEUUTh  OCBOCHUE
oOy4JaronMMUCsi OMOJIOTUYECKUX TEOPUM U 3aKOHOB, UJI€W, TPUHIIUIIOB U MIPaBuUJ,
JIe)KaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHbBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3M M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, MOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydarommxcs K OHOJIOTMM Hapsiay co
3HAYUTENIbHBIM 00bEMOM TEOPETUYECKOIO0 MaTepHualia B COAECPKAHUU MPOTrPAMMBI
no OWOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M Pa3BUTHUS
TOM uinu MHOW oOjacTh OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
y4€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb uzydenus yueOHnoro mpenmera «buonorus» Ha yriyOaéHHOM ypOBHE —
OBIAJICHHUE  OOYYalONIMMHCS  3HAaHUSAMH O  CTPYKTYypHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpEca K ONpeAesIEHHON o0sacTtu
npo(eCCUOHATIBHON JIESITENIbHOCTH, CBSI3aHHOW C OWoJjiorueil, winm K BBIOOpY
y4eOHOT0 3aBEICHUS I MIPOIOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JocTmxeHnne 1enu uU3ydeHus ydeOHoro mnpenmera «buonorus» Ha
yriay0aEHHOM YPOBHE 00€CTIEUMBACTCS PELIEHUEM CIIENYIOUINX 3a]a4:

OCBOEHHUE OOYYAIOIIMMHUCSA CUCTEMbI OMOJOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHPA; O
CTPOCHUHM, MHOTO00pa3uu U OCOOEHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJISLUs, BUA, OMOreo1eHo3, ouocdepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaloIIMXCA C METOJaMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJIEKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MaJeOHTOJIOTHUH,
HKOJIOTUH);  METOJaMHU  CaMOCTOSITEJIBHOTO  IMPOBEAEHUS  OMOJOTMYECKHX
uccienoBaHuii B Jylabopatopur W B mOpupojse (HaOmrojeHue, HU3MEpeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

oBlaZicHue OOy4YalolUMHUCS YMEHUSIMHU: CAMOCTOATEIbHO  HaXOJHWTb,
aHaJIM3UPOBaTh M HCIIOJIB30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; I0JIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTAHABIMBATH CBS3b MEXIY
pa3BUTHEM OHMOJIOTUM M  COLMAIbHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeJOBEYECTBA; OLIEHMBATh IOCIEACTBUS CBOEH JEATEIBbHOCTH 10
OTHOILIIEHUIO K OKpY)Karollel NpUpOAHON cpene, COOCTBEHHOMY 3/J0POBBIO U
3MI0POBBIO0  OKPY’KAIOIIUX  JIFOZICH; OOOCHOBBIBAaTH M COOMIOAATH  MEPHI
npouIIakTUKA MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBUiia OBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYAMHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIC HAyYHbIE OTKPHITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Y O0YUaIOIIUXCS MHTEIJIEKTYalIbHBIX M TBOPUECKUX CIIOCOOHOCTEN
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCIIEJOBAaHUSIMM B OHOJIOTHH, pEIIaeMbIMH €10 MpoOjeMamMHu, METOAO0JOTruei
OHOJOrNYECKOTO UCCJIEI0BAHMSI, IIPOBEICHHUSI AKCIIEPUMEHTAIBHBIX
UCCIIEIOBaHMM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJACTUPOBAHUS OMOIOTHUYECKUX
00BEKTOB U MPOLIECCOB;



BOCITUTaHNE y O0YYAIOMUXCS IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IIEJIOM U K OTJIEIbHBIM €€ 00beKTaM U SIBJICHHSIM; (POPMUPOBAHUE IKOJIOTHIECKOH,
TEHETHYECKOM TPaMOTHOCTH, OOIINEH KyJIbTypbl TIOBEIACHUS B TPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIMIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOIOTIONB30BAaHUHN (COOMIOACHUE MPAaBHJI TIOBENEHUS B TMPHUPOIE, OXPaHbI
BUJIOB, SKOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 3A0POBbs
OKpYXXarolux Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieyeHue 0€30MaCHOCTU KU3ZHENEATEILHOCTH B UYPE3BBIYAWHBIX CUTYyaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHUE€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  0Oy4YarolUMHUCH
WHIUBUTy AIbHON oOpazoBarenbHON TPAEKTOPHH, CHocoOCTBYOLIEH
HOCIEAYIOEMY MNPOPECCHOHATBHOMY CaMOONPECIECHNI0, B COOTBETCTBUM C
WHIUBUTy AIbHBIMUA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO011ee YnCI0 4YacoB, OTBEICHHBIX HA M3y4YeHHE OHMOJIOTMU Ha YriIyOJIeHHOM
YPOBHE CpeIHETo 001Iero oopa3osanusi, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).

OT6op opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUCHHS OHOJIOTHU
OCYIIECTBIISIETCS ¢ y4ETOM CHEeNM(PHUKU €ro CoAepKaHWs W HAMpaBICHHOCTH Ha
IpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUS B OpPraHM3AIMSIX CPETHETO
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeNBbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTUdYeckux padot. Takxke ydactue
0OyJaromuxcs B BBITOJHEHUH MPOCKTHBIX W y4eOHO-UCCIEN0BATENLCKUX padoT,
TEMaTHUKa KOTOPBIX  OMPENENSeTCSs Y4YUTelleM Ha OCHOBE HWMEIOIINXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUH.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Copnep:xkaHue IporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJiapcTBeHHou utoroBoit arrecramuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Owosiornu.  buonornueckue HayKM UM U3ydaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHMOJIOTHH.

3HadeHune OMoJIoruu B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIAULIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JleMmoHcTpanuu

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

Tabmuubr u cxembl: «CBsI3b OMOJIOTHMM C JIpYyruMu Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cucTeMbI U UX U3yY€HHUE

KuBble cucTteMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CI0KHOCTb M YIIOPSAJIOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTH, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJSPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIHMOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(buoreoneHoTnyeckuit), OuochepHniii. Ilporecchl, TpoUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTrO. JKWM3HB Kak ¢opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyyaroire >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpPraHU3ALINU.

N3ydenne >XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaOmromeHue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus. l[lonarue o 3aBuCUMON U
He3aBUCHUMOM TniepeMeHHOU. [InanumpoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesast runoresa. Ilonarue BbIOOpKH U €€ TOCTOBEPHOCTH.
Pa3Opoc B Oumonormyeckux mAaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3ysbratoB. [IpUunMHBI UMCKaXEHUsA PE3YyJbTATOB JKcnepuMeHTta. [loHAthe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmupt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HW», «buonornueckue
cucteMbl», «CBOHCTBAa JKMBOM MaTepum», «YPOBHU OpraHU3alUU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHU >KHUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
W3YUYCHHUS )KUBON IPUPOIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHHE IS IPOBEICHHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnosbp30BaHWE pPa3IMYHBIX METONOB MpPH
V3YUYCHHH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposanmvix
Ka1emox. DIEeKTpOHHass MUKpockonus. KongokanvHas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMmoHCcTpauumn

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«HMcTtopus pa3BUTHS METOAOB MUKPOCKOIIHI.

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

IIpakTuyeckas padora «/3ydyeHne METONOB KIETOYHON OHUOIOTHUU
(xpomartorpadusi, saekrpodopes, auddepeHmaTbHOe IEeHTPUGYTUPOBAHUE,
[1LIP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKAM COCTaB KJIETKA. Makpo-, MUKpPO- U YJbTPAMHUKPOIJIEMEHTHI.
Bona n e€ ponp Kak pacTBOPHUTEINS, peareHTa, y4acTHe B CTPYKTYpHUPOBAaHUU
KJIETKH, TEIUIOperyyisiuuu. MuHepaabHble BEIIeCTBa KIETKH, UX OMOJIOTHYecKas
pob. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oenka, HenTHaHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTypel. Jlenatypamus. CpoiictBa OenkoB. Kiaccupukamus Oenkos.
buonorunueckue GpyHkunu 6enkoB. IIpuonsi.



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

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1e cBOWCTBa OMOJOTHYECKIX MEMOpaH — TEKYUYeCTbh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunnossie kucnotbl. JJHK m PHK. CTpoeHre HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapuoct. [IpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnmpans. Mectonaxoxaenue u ouosnornueckue pynknuu JJHK.
Bune PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B Moliekyie ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
kietke. [Jlpyeue wuyxneozuompugocgpamor (HT®). Cexenuponanue JIHK.
Memoowl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorus: OMOXMMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMPYKMypsl U QYHKYU OUOMONEKVI U UX KOMNieKkco8. KomnvromepHulil ousaiin u
Opeanuyeckull cunme3s OUOMOJEKYI U UX HENPUPOOHBIX AHANO208.

JleMmoHCcTpauumn

[Toptpetsr: JI. [Tomunr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

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

Tabmuel u cxembl: «lleproguueckass TabavIla XUMUYECKUX DJIEMEHTOBY,
«CtpoeHne MoJIeKysbl BOJb», «BemecrBa B coctaBe opranu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIeKYJbD», «CTpoeHHE MOJICKYI
yrieBonoBy», «CTpoeHre MoJIeKyd JHUnuaoBy, «HyKIeMHOBbIE KHCIOTBHIY,
«Crtpoenne Momnekysbsl ATOy.

O6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi pabora «O0HapyxeHHE OCIKOB C TTOMOIIBIO Ka4eCTBEHHBIX
peaKIuii».

JlabopaTtopuass  pabora  «MccienoBaHue  HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tumnbel KIETOK: 3yKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATbHBIE 00Pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIEeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GyHKIHOHUPOBAHUE YKApUOTUYECKOU KJICTKH.
[Inazmatuueckass wmemOpana (riazmanemMma). CTpykTypa IJIa3MaTHYeCKoOu
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IUIa3MaTHUeCKylo MeMOpaHy: MacCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIA (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). Ilomymponunaemocth MeMOpanbl. PabGoTta Harpuid-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (arormuTo3. Dk3omuTo3. Kierounas
creHka. CTpyKTypa U QyHKIMH KJIETOUHOM CTEHKU pacTeHUi, TpUOOB.

Hurtomna3ma. [{uto3omne. Llutockener. [IBrxenne nuroriasMbl. Opranouasl
kieTkd. OnHoMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpUMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyssipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enkos 6
annapame [ onvoocu. Copmupoexka 6benxkos 6 annapame I onvoxcu. TpaHcnopt
BEIECTB B KJIETKE. Bakyosnu pacturesbHbIX KiIeTOK. Kiietounbiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KJIETKM:  MHUTOXOHJPHUH,  IUJIACTHJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (QyHKIMM MHUTOXOHIpUN u Tuiactul. llepBudnbie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKAPHUOT.
XJIOpOILIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opranonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. PuGocomsl. LIpomesxcymounvie Gunamenmeol.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukporpyOouku. Kietounsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGonouka siipa, XpOMaTHH, KapHoIlIa3Ma, SAPBIILIKH, UX CTPOCHHE U
bynkuun. SnepHpiii 0enkoBBIM MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTEppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBIL. Jlunamuka s0epHolt 00010YKU 6 Mmumose. AHoepHviii
Mpancnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JeMoHCcCTpauu



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

Tabmuubr u cxembl: «CTpoeHHE DSYyKApUOTHUECKOW KIeTKm», «CTpoeHwme
JKUBOTHOM  KJETKW», «CTpoeHHE  pacTUTENbHOM  KiIeTkW», «CTpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHE MPOKAPHUOTUUECKON KIIETKN.

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

JlabopaTopuass padora «l3yueHue CTPOEHUSI KIETOK Pa3IMYHbBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTtopnass padora «MccrnenoBaHue Ia3Moin3a W JAEIUIa3MOJn3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuueckass padora  «lM3ydyeHue  JBWKEHHS  UUTOIUIA3MbI B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUTISALINS U JUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTMueckoe obOecneueHue KieTku: mnpeBpanieHue ATD B
oOMeHHBIX Tporeccax. DepMEeHTATUBHBIN XapakTep pPeakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSI.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOpPraHMYECKUX KaTtaiu3aTtopoB. bemku-
aKTUBATOPbl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCuceHHbIll U OKcuceHHblll omocunmes y oaxkmeputi. Ceemocodoupaioujue
nuUSMeHmvl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Ca. u CAM-munuv
¢domocunmesa. IlponyktuBHOCTh oTOCHHTE3a. BrusHue pa3nuuHbX (HakTOpOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaUeHHE (POTOCUHTE3A.

XEMOCHHTES. Pa3noo0Opasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIINE OaKTepuu, >Kene300aKkTepuu, cepoOaKTepuH, BOAOPOIHBIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buaesl Opoxenus. IIpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIN OOJIe3HEH.

AnpoOHbIe OpraHU3MBI. Oransl SHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN dTaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
mpoiieccax omomorndeckoro okucieHus. [luknmuyeckue peaknun. OKUCIATETHEHOE
dbochopunupoBanue. Ouepeus memoOpanno2o epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmaser. llpeuMyniecTBa a’poOHOTO MyTHU
oOMEHa BeIecTB nepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO 0OMEHa.

JleMoHCTpanun

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

Tabmuibr 1 cxeMbl: «DoToCHHTE3Y, « JHEPreTHUECKUil 0OMen», «brocunTes
oenka», «CtpoeHue pepMeHTa», « XEMOCHHTE3Y.

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

JlabopaTtopnass paGora «/3yueHue  KaTadTUTUYECKOM  AKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.

JlaGopaTopnasi padora «/3yueHue (epMEHTATUBHOIO PACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGOpMalLus U peajin3anus eé B KiIeTKe

Peakuun mMarpuyHoro cuHre3a. [IpuHIKN KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW mHGopManun. [ eHeTnuecKui
KOI, €ro cBoucTBa. TpaHckpunuus — wmartpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIMU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKuCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApUOT. Peryisiiusi akTUBHOCTH T€HOB Yy MNpoKapuoT. ['mmoresa
ornepoHa (®. XKako0, XK. Mano). Monexyiapuvie mexanusmvl 3KCHpeccult 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHbIU YUK
JHK-cooepocawux supycos, PHK-codepoicawux eupycos, 6akxmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasa.

Bupychbie 3a00seBanus 4enoBeka, kUBOTHBIX, pactenuid. CIIM, COVID-
19, conmanbHbIEe 1 MEIUITMHCKUE TTPOOIEMBI.

buoungopmamuxa: unmeepayus u ananus b6onrvuux maccusos («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexunonocuu 6 buonocuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHnoBCKUi.

Tabmuubl u cxembl: «buocunTes O6enkay, «I'eHeTHYecKuit Kom», «BUpych»,
«bakrepuodarmu.

IIpakTnueckas padora «Co31aHue MOJIEIIN BUPYCA».

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

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

Martpuunbii cunares JAHK — pemmkanwpa. IIpuanuner permkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permmkanuu JTHK. Xpomocomsel. CTpoenue xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmerkn — wmuTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
npoueccel. Tunbl muto3a. KaproknHe3 U 1UTOKMHE3. bronorndeckoe 3HadyeHuUe
MHTO3a.

Perynmauuss mutorndeckoro nmkia kiuetku. [Iporpammupyemas kieTtodyHas
rudesb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmul
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKay — ououHgopmamuyeckue mooeau QyHKYUOHUPOBAHUS KIEMKU.

JleMmoHCTpauumn

Tabnupl U cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdyn, «CTtpoeHue
xpomocom», «Permukarus JTHK.

O06opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaX
KOPEIIIKa JTyKay.

JlaGoparopuass  pabdora  «l3ydyeHne  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax».

JlabopaTtopnasi pa6ora «HaGnronenne MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKIMH OPraHu3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOCHHOCTH  CTPOEHUS W  IKU3HENEATCIHHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCIH, APpYyrue NpoTUCThl. KoIOHWAIbHBIE OPTaHU3MBI.



B3anMoCBs3p 4acTE MHOTOKJIIETOYHOI'O OpraHu3Ma. TKaHu, OpraHbl H
cucTeMbl opraHoB. Opranusm kak eiuHoe uenoe. I'omeocras.

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

TkaHU JKMBOTHBIX M YE€JIOBEKAa. [HIBI )KUBOTHBIX TKaHEW: AIUTEIUAJIbHAs,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpPOeHHUs, (PYHKUHUHA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacteHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIMYA OPraHOB U CUCTEM OPIaHOB.

Omnopa tena opranu3moB. Kapkac pactenuii. CKeneTbl OJHOKIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbII M BHYTpeHHHU ckeneT. CTpoeHne u
THUIIBI COEJUHEHUS KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBMJKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue opranusmoB. llorymomenue BOABI, YIVIEKHCIOIO rasa W
MHHEPAJIBHBIX BEIIECTB pacTeHusAMH. lIutaHue XKMBOTHBIX. BHyTpumnosioctHoe u
BHYTPUKIIETOYHOE TNUIIeBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUILIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanue skuBoTHbIX. uddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTEMa YelnoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaomux. Perynsamus npixanus. JpixarenbHble 00BEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U uenioBeka. Cepaue,
KPOBEHOCHBIE COCyIbI M KpoBb. Kpyru KpoBooOpallieHus. IDBOJIOLUOHHbBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisiums.

Beigenenue y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
*KUBOTHBIX. CoKpaTturenbHble Bakyonau. Opranbl BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCachIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BBIACIICHUSI.
CBs13b MOJIOCTH TeNAa C KPOBEHOCHOM M BBIIETUTENBHONU cUCTEMaMU. Boinenenue y



MO3BOHOYHBIX >KUBOTHBIX M yenoBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEJIOBEKa.

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

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3sMa ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-ceJleKTUBHOro umMmyHutera (I1. Dpnux, ©. M.
bepner, C. Tonerasa). BocrianmurensHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pa3ngpaxuMocTh W peryiduuss |y  OpraHu3moB. PasznpaxumMocTs y
OHOKJIETOYHBIX OpPraHu3MoB. Takcuchl. Pa3zgpaXxuMoCTb U peryisimus y
pacTeHuii. PocToBBIE BEIIECTBA U UX 3HAYECHUE.

HepBHas cucremMa u peduiekTopHas peryisiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX *XKMBOTHBIX. Pedinexc u
pednekropHas nyra. bezycinoBHbie U yCIOBHBIE pe(IIeKCHI.

['ymMopanbpHast peryisiuus W 3HAOKPUHHAs CHCTEMA MUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOMW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEpBHOW M SHIOKPUHHOW cucTeM. [unoTtanmamo-runodusapHas
CUCTEMA.

JeMmoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabnuupl u cxembl: «OIHOKJIETOUHBIE BOJAOPOCIH», «MHOTOKIETOYHBIC
Bojiopocin», «baktepumn», «lIpocrermme», «OpraHbl UBETKOBBIX PACTEHHI,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembl»y, «CTpoeHue CcTeOIIs»,
«CTpoeHue NHCTOBOM IUIACTUHKW», «TKaHM MKUBOTHBIX», «CKEIET 4elIOBEKay,
«ITumeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMA, «HepBHass  cucremay, «Koxay, «MpIlIeyHas ~ CHCTEMay,
«BpigenurenbHas CcUCTEMay, «DHAOKPUHHAs cucTeMa», «CTpOCHHE MBIIIIIbIY,
«mmynurer»,  «KuiieuynomonoctHsie», «CxeMa  MUTaHUS  PACTECHUN»,

«KpoBeHOCHbIE CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THUIPBD»,
«Ctpoenue 1utaHapun», «BHyTpeHHee cTpoeHue n0KaeBoro 4epssi», «HepBhas
cuctema poeio», «HepBHas cucrema ssrymkm», «HepBHas ~— cucrtema
npecmbikaromuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cuctema
MIIeKonUTamux», «HepBHas cucrema uenoBekay, «Pediexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIPENapaThl OHOKIECTOYHBIX
OpraHMW3MOB, MUKPOIpENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HACEKOMBIX, UIJIOKOXXHUX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHUM pas3HbIX OTACJIOB, BIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJEThI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opyI0BaHUE I IEMOHCTPAIMH MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacieruieHus Kpaxmana U OeNKoB 1o 1eicTBUeM (epMEeHTOB, 000pyA0BaHUE AJIs
JIEMOHCTPALIMH OIBITOB N0 U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JIIXaTEJIbHBIX JBUKEHUHN, MOJIETTU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHbIX.

JlabopaTopHasi padora «/I3yueHne TKaHEel paCTCHHI.

JlabGoparopHasi pabora «3ydyeHue TKaHEeN )KUBOTHBIX).

JlaGoparopHasi pabora «3ydueHrne OpraHoB [IBETKOBOT'O PACTEHHUS.

Tema 10. PazMmHokeHUe M pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUSA: IOYKOBAaHUE,  CIOPYJISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. [lonoBeie kieTku, wiM rametsl. Meno3. Craaun
meno3a. [losenenune xpomocom B Meno3e. KpoccuHrosep. buonornyeckuii CMbICI
M€Ho3a M TIOJIOBOTO TIpolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['ameTorenes y »KuBOTHBIX. [10JIOBBIE KeIe3bl.
OOpazoBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

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

NuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a6HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u mooenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUS MJIEKOMMUTAIOUIUX. 3apOJABIIICBBIC JIMCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSIHAE 4YacTell pa3BUBAIOIICTOCSA 3apojbliia (SMOpHOHATLHAS WHIYKIIHS).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK  pe3yjibTaT HEpapXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BrusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonaneHelii mepuon. Ilpsimoe u
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX. bHOJOrMYeckoe 3HAYEHHE MPSAMOrO0 M HEMPSIMOTro



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

Pa3sMHoeHue u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
JKU3HEHHOM IuKJe pacteHud. OOpa3oBaHWe CIOp B Ipollecce Meio3a.
['ameTtorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3Mbl peryJisluy OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpauumn

[Toptpersr: C. I'. HaBammun, X. lllneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHoOxkeHUe», «Tumbl Oecmosoro
pasMHOXeHUsD», «Pa3MHOXKEHHE XIIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJIEHBDY,
«Pa3MHOXeHue TuapbDy, «Menosy, «XpoMocoMsl», «I'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3onia», «OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsmoe u
HEnpsAMoe pasButue», «PasBurne wmanckoro xyka», «Pa3Buthe capaHum»,
«Pa3BuTne nArymkmn», «JlBOMHOE OIUIOAOTBOPEHHE Y LBETKOBBIX PACTEHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M ABYAOJIBHBIX PAaCTeHUI, « KM3HEHHBIN LUK
MOPCKOM  KamyCTbD, <«OKWM3HEHHBIM UHMKI MXa», <« KW3HEHHBIA  IUKI
ManoOpOTHUKA», « KM3HEHHBIN LIUKIT COCHBDY.

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

JlaGopaTopHas padora «/M3ydeHue CTpPOCHUS MOJOBBIX KJIETOK HAa FOTOBBIX
MHKpOIpEenapaTax».

IIpakTuyeckass padora «BpIsIBIEHHE NPU3HAKOB CXOACTBA 3apOJbILICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnasi paGora «CTpoeHHE OpPraHoOB Pa3MHOKEHHUSI BBICHINX
pacTeHUu.

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

Hcropust cTaHOBICHUS W pa3BUTHS TEHETUKW Kak Hayku. Paboter T
Menpens, I'. ne @puza, T. Moprana. Poinb 0T€ueCTBEHHBIX YYEHBIX B Pa3BUTHUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE€ TEHETUYECKHUE MOHITUSL U CUMBOJIbL. | 'OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE IPU3HAKU, JOMHUHAHTHBIA M PELECCHUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHTI.



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

JleMoHCTpanun

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

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

Jlabopatopuass pabora «Jlpozoduna Kak OOBEKT TEHETHUECKHUX

VICCJIEIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

eAMHO00pa3us THOPUIOB MEePBOTo MokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacIleIUIeHUs NPU3HAKOB. lluTosormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpELMBaHus. [ unore3a 4yucToThl raMer.

AHanmsupytomee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre npu3HaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHienss — 3aKOH HE3aBUCUMOI0
HacleJOBaHUsI ~ Mpu3HakoB.  lluTonmormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILLBaHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsel T. Moprana. CuerieHHOe
HACJICJOBAHUE TE€HOB, HAPYIICHHE CLEIUICHUS MEXAYy TIe€HaMH. XPOMOCOMHas
TEOPUs HACIECACTBEHHOCTH.

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

['enoTun kak uenoctHas cucrema. [neioTponust — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHBIM aiienu3M. B3auMonencTBue HeauleIbHbIX TI'E€HOB.
Kommnementapuocts. Onuctas. [Tomumepus.

['eHeTyeCcKUl KOHTPOJIb PA3BUTHSA PACTECHUM, JKUBOTHBIX U YEJIOBEKA, a
TaKKe (PU3MOJOTHYECKUX MPOLECCOB, TMOBEACHHUS M KOTHUTHUBHBIX (DYHKIIHMA.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXAaHU3MbI B3aUMOJEHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
U3MEHEHUS HACJIeJICTBEHHON HH(POPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdeMmoHcTpanuu

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

Tabmumpt u cxembl: «IlepBeiif 1 BTOpoil 3akoHbl Menaensn», « Tpetuit 3akoH
Menpnens», «AHanusupymollee CKpelmuBaHuey, «HemomHoe noMUHUpOBaHHEY,
«CrenyieHHOEe HAcleOBaHWE MPHU3HAKOB y Apo3odumiby, «['eHeTuka momay,



«Kapuotun uenoBeka», «Kapuotun apozodpunb», «Kapuotunm OTHIBD,
«MHOXEeCTBEHHBIN ajIenu3m», «B3auMoaeicTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasws
rUOpUIOB TIEPBOTO TOKOJICHUS M PACHICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTpallUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUS TMPU3HAKOB, MOJECIb JJIA
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAaHUS IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass pa6ora «M3ydyeHue pe3yabTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass padora  «l3yueHue  pe3ynbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHU Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiicTBue TreHOTHMIA W cpenbl Ipu  ¢GopMUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh IpU3HAKOB. KauecTBEHHbIE M KOJUUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICICTBCHHASI.

Moaudukanuonnass U3MEeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBOocTH. HopMa peaknuu npusHaka. BapuanroHHBIN
psin u BapuanmonHas kpupas (B. Moranmncen). CpoiicTBa MoAMUKAIIMOHHON
W3MEHYMBOCTH.

I'enotunuueckas n3MeHUMBOCTh. CBOMCTBA TCHOTUIIMYECKOM M3MEHUYNBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUN
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OJTHOr0 BUIA.

MyTtanmonHass M3MEHYMBOCTh. BuHIbl MyTanuil: TE€HHBIE, XPOMOCOMHBIC,
reHoMHble. CIOHTaHHBIE W  MHIAYUHUPOBAHHBICE MyTaluu. SnepHble H
HUTOIIa3MaTuYeckrue MyTtanuu. CoMaTUYeCKUEe W MOoJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHsS MyTanuid. MyTareHel W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass W3MEHUYMBOCTH U
HACJICACTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, pPONb  dNUSCHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdeMmoHcTpanuu

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

Tabmuuber u  cxembl: «Bumbl  u3MeHunBocTH», «MoaudukaroHHas
U3MCHYHUBOCTHY, «KomOnHaTHBHAs U3MECHYHUBOCTEY, «Meio3,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00aeBaHUs YeI0BEKa», « Buabl myTammii.



OOopynoBaHue: XKUBbIE W TepOapHBIC AK3EMIUISIPHl KOMHATHBIX PacCTCHHH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

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

IIpakTuyeckas paGora «Myrtauum y Apo3oduibl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas NporpaMma HCCIEIOBaHUS T€HOMA
yejaoBeKa.  MeToapl  UM3ydeHMsT T€HETUKHA  4YEJOBEKa: I'€HEAIOTMYECKHUM,
OIM3HEIOBEIH, IIMTOrC€HETUYECKU, MOIMYJISIIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOILIBIO
[TI[P-ananu3a. HacnenctBeHHble 3a0051€BaHus YelloBeKa. | eHHbIE U XPOMOCOMHBIE
OOJIE3HH 4YeloBeKa. boJIe3HM C HACIEACTBEHHOM MpepacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHYECKHUX
3a00yieBaHUN 4YenoBeka. MeauKo-TeHETUYeCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIE
KJIeTKU. [loHSATHE «T€HEeTHYECKOTO Ipy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKaroleh cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTAaTOJIOTUsIM.

JeMmoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denmoBeka», «MeToabl U3ydeHUs] TEHETUKH
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHNs UETTOBEKAY.

IpakTuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3sMoB

JlomecTuKanuss W CEJEKUHUs. 3apOKICHUE CEIEKIMH U JTOMECTUKAILIUHU.
VYuenne H. WM. BaBunmoBa o IleHTpax MNpoUCXOXIEHUS W MHOrooOpas3us
KYJIbTYPHBIX pacTe€HUil. Pojb CeleKknuu B CO3JaHMM COPTOB PACTEHHM U TOPOJ
*kuBOTHbIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJOTMYECKMX PSIIOB B
HaciaeAcTBeHHOM wm3MmeHuuBoctd H. WM. BaBuioBa, ero 3HadeHue A
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON paboThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
WHMBUAY AJIbHBIN. Ortanbl  KOMOMHAIIMOHHOM  cenekuuu.  VcnbeiTanue
npou3BoAMTENed MO TOTOMCTBY. OTOOp MO TEHOTHIy C TIOMOIIBIO OICHKH
¢dbeHoTua NOTOMCTBa U OTOOP IO TeHOTHUITy ¢ momotIbio aHanmza JJHK.

HcKycCcTBEHHBIE ~ MyTareHe3 Kak  METOJ ~ CEJIEKUMOHHOW  padoThI.
PaninanimoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTAlUN Y KyJbTypPHBIX



¢opm opranusmoB. Mcnonp30BaHWE TEHOMHOTO PEJAKTUPOBAHUA W METOJOB
pexomOunanTHbIX JJHK 1151 momydyenus ncxoqHoro Matepuana st CEJIEKIHH.

[Tomyuyenue MOJIUTUTOUIOB. BuyTpuBugoBas ruOpUaAn3aIHs.
bnuskopoACcTBEHHOE — CKpellMBaHWe, wWid  WHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, WKW ayTOpuAWHT. ['erepo3uc W ero mpuuuHbl. Vcnonb3oBaHue
rerepo3uca B cenekiuu. OtnanéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus
MEXBHUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKUNN PACTEHUI U )KUBOTHBIX. «3€1€Has
Dpesonoyusy.

CoxpaHeHre U U3y4YEHUE N'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX poaMYed  ans  co3gaHusl  HOBBIX  COPTOB M THMOpHIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJBTYp. H3yuenue, coxpanenue u  ynpaeieHue
2eHemuUYeCKUMU pecypcam CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yensax VIVUUeHUs CYuecmayiomux U coO30anusi HO8blX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoetl U nepcneKmueHbiX MexHoI02UlI.

JleMoHCcTpauumn

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

Tabmunp! 1 cxemsl: «LIeHTpBI MPOUCXOXKAECHUS U MHOTOOOpa3Hsl KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJOTMYECKHUX PSIJIOB B HACJIEACTBEHHOM HM3MEHYMBOCTH,
«Metogpl cenexkuumn», «OTnanénHas rudpuauzanus», «MyTrareHesy.

JlaGopaTopHnasi padora «/3yueHne cOpTOB KyJIbTypPHBIX PACTEHUN U MOPOL
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIMU PACTCHUIN.

IpakTnuyeckas padora «lIpuBnBKka pacTeHuN».

Ikckypeusi «OCHOBHBIE METOJIbI M JOCTUXKEHUSI CENEKIMH PpPacCTeHUU U
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLMIO, IUIEMEHHYO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B J1aOOPATOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTHM, — KJIETOYHbIE U TKAaHEBbIE
KYJbTYpBHI, MUKpPOOPraHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuuroHHas
OMOTEeXHONOTHS:  XJIeOOMeueHue, TMOMyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJENHe. Mukpoouonoruueckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHoJsioruii. [Ipon3BoACcTBO O€nKa, aAMUHOKHUCIOT U BATAMUHOB.

Co3niaHre TEeXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABIECHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIbIO MOJYYEHNs OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCUHTETHUECKUE MTYTH.



Kierounasa unxeHepus. MeTonsl KyJIbTypbl KIETOK U TKaHEW PACTECHUU H
KUBOTHBIX. Kpuobanku. ComaTtudeckass ruOpuAu3alUs W  COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujioB B CeJlEKUUH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumei. Hcnonvsosanue MOHOKIOHAbHBIX U NOJUKIOHATbHBIX
anmumen 6 Meouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
AWLEKIETOK U KJIOHHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMH SIEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pexkomouHanTHbix JTHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W T'€HHOM  MHXXECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON NHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nudponas meaununa. [T1P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUHM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 310poBbf. VICIOJIB30BaHHME CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmowmHkeHepus i pa3pabOTKU
(GyHAaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHE COoueTaHWEM TEXHOJIOTHM TPEXMEPHOro OMompuHTHHTa W ckaddonaunara
JUISL peLIEHUs 3a/1a4 IEPCOHATIU3UPOBAHHON MEIHUIIVHBI.

Co3naHnue BEKTOPHBIX BaKIMH C 1EJbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBiieHHE MOJIEKYJSPHBIX MEXaHHU3MOB
dbynkunonuposanusi PHK-conepkamux BUpYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuupl u cxemsl: «Mcnoab30BaHE MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
MIPOU3BOACTBEY, «KieTouHas nHxeHepus», «I'eHHast HHXKEHepus».

JlabopaTtopHnasi padora «l3yueHne 00bEeKTOB OMOTEXHOJIOTHI.

IpakTnueckas padora «lloyyeHrne MOJTOYHOKHUCIBIX TPOTYKTOBY.

Jkckypeusi «buoTexHonoruss — BaKHEWIIas MPOU3BOAUTENbHAS CHUia
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE TPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apokaeHue um pa3BuTHE IBOJIOLMOHHBIX NpPeACTABJICHHMN B
omnoJiorun

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuikn BO3HUKHOBEHHS
napBuHu3Ma. JKusHp u Hay4dHas aesrensHocTs Y. JlapBrHa.

JIBroKyLIME CUIIbl HBOJIIOLIMU BUJOB 110 Y. JlapBuHY (BbICOKAsi HHTEHCUBHOCTD
pPa3MHOXXEHHUSI OpPraHW3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cunterndeckor Tteopun dBotonmu (CTD). HelTpanbhas
teopusi sBomonuu. CoBpeMeHHas JBOJIOIMOHHAs Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW T€OPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdeMoHCTpauU

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

Tabmuubr u cxembl: «Cucrema sxuBoil mnpupoabl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm GopMupoBaHHUs
MPUCTIOCOOJICHU y pacTeHuii W >KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymectBoBaHue», «llopoasl romyoei», «MHorooOpaszue KyJIbTypHBIX (opm
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa3oBaHMs HOBBIX BUOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMSI JABMXKYIIMX CHJI 3BOJIIOLUIY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH SBOJTIOLIHI.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[TonynsAuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUH. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssinuid. M3meHeHue
reHo(oH/a TOMYyJSLMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapnau, B. BaiinOepra.

DneMeHTapHble (aKTOpbl (ABUXKYIIME CHJIbI) HBOIIOLMH. MyTallMOHHBIHN
npouiecc. KomOunatuBHas wu3MeHuuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHaNpaBJieHHblE M3MEHEHMsI 4YacTOT ayiesied B Homyssinusx. OQdext
ocHOBaTend. JIggexm oOymuinounoco zopaviwika. CHUdCeHUe 2eHemuieckKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpgpexma Opetigha cenos 6
oonvuwux u  manvlx  nonyaayusax.  Mwurpauun.  M3omAuMs  OOMyIsSUN:
reorpadudeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBennbiii orbop — HampaBisiomuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIWWA, CTAaOWIM3UPYIOIIUNA,  pa3pbIBAIOIIMMA
(nm3pyntuBHbIf). [lomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOIUS COLUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KaK  pe3yjbTaT  MHKPOIBOJIIOLUU.
Bo3HukHOBeHHME ~ MpUCMOCOOJIEHWH y  opraHm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHuit y opraHu3mMoB: MOp(OIOrHYECKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCUTEIBHOCTD
MPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm u CcTpykTypa. BumooOpazoBaHume Kak pe3yibTar
MUKpO3BOIOIMH. M3omsmus — ximroueBod ¢akrtop BuaooOpaszoBanus. Iyt u
CrIocoObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE (monuIUIOnIU3anus,
rubpuanzaiys). JIuTenbHOCTh BOIIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GOpPMUPOBAHUS OMOIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIUS MApa3UTOB U UX
x03s51eB. Mexanu3mbl (OPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEM.

JdeMoHCTpaMuK

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

Tabmuubr u cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomynsimonHas
CTpYKTypa Buaa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «IBumxyiue
CWJIbl HBOJIIOLUNY, «IKOJIOTMYECKass M30JSUUs MONYJIALHMA ceBaHCKOU (openny,
«l'eorpaduueckass M3OJAIMUS  JTUCTBEHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
JnaypcKoiy, «llomyaroHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JNEUCTBUS €CTECTBEHHOro o0T00pa», «®Popmbl OOpHOBI 3a CYIIECTBOBAHHE),
«BnycTpuanbHelii MenaHnu3m», «JKuBble Hckomaemsie», «[lokpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexnaromas OKpacka KUBOTHBIX),
«®uznonornueckue aaanrauuny, «lIpucnocobieHHOCTh OpraHu3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukm», «CTpyKTypa BuAa B
npupojsie», «CrnocoOsl BugooOpazoBaHus», «l'eorpaduyueckoe BUA000pa3oBaHUE
TPEX BUJAOB JaHIBIIICH», «IKOJOTMUECKOE BHUA000pa30BaHUE BUIOB CHUHUID,
«ITomumnnouasl pacteHuit», «KamycrHo-peneunsiii ruOpu.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TrepOapuM pacTeHUW OJM3KUX BUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi padora «BbisBieHHE HM3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJI.

JlaGopaTtopnasi  pabora  «lIpucmocoGneHuss  OpraHu3sMOB M HUX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

JlaGopaTopnasi pabora «CpaBHEHHE BHIOB 10 MOP(POIOTHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJIbTaThl

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

buoreorpaduyeckue Metonsl u3ydeHus sBoironuu. CpaBHeHHe GIIOpBHl U
dbayHbl MaTepuKOB M OCTpOBOB. buoreorpaduueckue obOmactu 3emmn. Bumpl-
DHIAEMHUKHU U PEIUKTHI.



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

XpOMOCOMHBIE MyTallX U SBOJIIOIUS TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs sBomtonnu. AfanTuBHas paauainusi. HepaBHOMEpHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpauun

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

Tabmuubl 1 cxembl: «DUIOTeHETUUECKUN PsI JIOMIATN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»,  «Punnodutsr»y,  «CemeHHBIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emium», «lpei) KOHTHHEHTOBY,
«Pemuktel»y, «HawanbHble CcTaguu SMOPUOHAIBHOTO PAa3BUTHSL TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHbDy, «PyIHUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS 3BOJIIOIUNY, «O01111e 3aKOHOMEPHOCTH 3BOJIFOLIHI.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYJS)KH HMCKOIMAEMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISI’KU TOMOJIOTHYHBIX, AHAJOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpencTaBlIeHUs O 3apOKICHUU KU3HU (KPEAMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpOBEpKeHHE ornbITamu .
Penu, JI. Cnannannanwu, JI. [1actepa. [IporcxoxaeHne >ku3Hu U aCTPOOHOIIOTHS.

OcHOBHEIE ATaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [LmanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBINM CHHTE3
OpraHnyeckux BemecTB u3 Heoprannudeckux. Omeir C. Mumiepa m I'. Opm.
OOpazoBanue monuMepoB u3 MoHomepoB. Koarepsatnas rumoresa A. .
Omnapuna, TMmoTe3a nepBudHOro Oyiapona JIx. XomnaeitHa, TeHeTUYeCKasi TUIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHHE MPOTOKIIETKH.

HUctopuss 3emuin U Meroabl €€ wu3ydeHHs. VIcKomaemble OpPraHHMYECKHUe
octaTkd. ['eoxpoHomoruss u e€ wMeroapl. OTHOcUTENbHass © aOCOIIOTHAsS
reoXpoHoJorus. I'eoXxpoHoornueckas mKaia: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.



HauvanbHbie 3Tanbel opraHnueckor »HBoaOnMU. [losgBieHne u 3BOTOLUA
NEPBBIX KJIETOK. DBOMIOLUSA MeTa0onu3Ma. BO3HMKHOBEHHE MEPBBIX HIKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKH KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYyCcOB. lIpoucxokaeHne MHOTIOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHUil. OCHOBHBIE apoOMOP(O3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHe CIIOPOBBIX pACTCHUH U
3aBoeBaHue umu cymu. CemeHHble pacTeHUs. lIpomcxokaeHue IBETKOBBIX
pacTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TumoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKH3HB B BOJAE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwimid. IIponcxoxaeHrne MICKONUTAOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3emMje MO »paM U MepuoiaM: apxeu, MPOTEPO30i,
nmajgeo30i, Me3030M, KaiiHO30¥. OOmas xapakTepucThKa KiIuMara |
reojiornyeckux mpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPTaHU3MOB.
VYriieobpa3oBaHue: €ro ycliOBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MAacCOBBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenusi 6Mopa3HO0Opa3us Ha 3eMIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKUE TPYIIIbI OPraHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®. Peau, JI. Cnannanuanu, JI. I[Tactep, . . Meunukos, A. U.
Omapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa mo
M3YUYCHUIO CaMO3apoKIeHUsl Xu3Hm», «Cxema ombita C. Mwmmuiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  3BoouUM», «l'eoxpoHoOrMYecKass  IIKaliay,
«HauanpHble 3Tarbl OPraHUYECKOW IBONIONUNY», «CxeMa 00pa3oBaHHsS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema xXuBoW mnpupoab», «CTpoeHue BUpPYCA,
«Apomopdosbl  pacreHuit», «PuHHOGUTHY, «OIHOKIECTOUHBIE BOIOPOCINY,
«Mmnorokierounbsle Bogopocian», «Mxwm», «IlanoporHukm», «l'onocemeHHbIe
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUSA KHUBOTHOTO
mMupa», «Apomop¢do3bl KHUBOTHBIX», «lIpocreiimme», «KumednonoaocTHeiey,
«IInockue 4EPBUY, «UEeHUCTOHOTHEY, «PpIOBIY, «3€MHOBOJHBIEY,



«IIpecmbikaromuecsy», «lItnusyy, «Muekonuraromue», «Pa3Buthe XuzHuU B
apXeucKom spe», «Pa3BuTHE )KU3HU B MPOTEPO3OUCKON Ipey, «PasButue xu3Hu B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOU dpe», «Pa3BuTue XKu3Hu B
KaitHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPaY.

O6opynoBanue: repObapuu pPACTEHU pa3IMYHBIX OTHAENOB, KOJJICKIIUH
HAaCEKOMBIX, BJIAKHBIC IIPENApPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
UIJIOKOKHMX, CKEJIEThl IIO03BOHOYHBIX JKMBOTHBIX, 4Yydellda NTULl U 3BEpeEw,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJSDKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  sga0oparopHas padora «MoaenupoBaHUE — OMBITOB
Muiepa—tOpu 1o n3y4eHu0 abMOr€HHOTO CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NEepBUYHON aTMochepey.

JlabopaTtopHass padora «JI3ydueHre M ONHCAHME MCKONAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass pabdora «l3ydyeHue OCOOCHHOCTEH CTPOCHUSI PACTECHUM
Pa3HBIX OTAEIIOBY.

IpakTnueckas padora «M3ydyeHne oCOOCHHOCTEW CTPOEHUSI TO3BOHOYHBIX
YKUBOTHBIX.

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3agaun aHTPOMOIOTHU. METOIBI aHTPOTIOJIOT U H.

CraHoBIEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurmnosHsle
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEJIOBEKA.
CBuzeTenscTBa  CXOJACTBA  YEJIOBEKA € JKMBOTHBIMU:  CPaBHMUTEJIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU31M0I0r0-OMOXUMHUYECKHUE,
noBesieHueckre. OTanyus 4enoBeKa OT )KUBOTHBIX. [IpSIMOX0XKIEHNE N KOMIUIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CHUTHAJIBHOM
CUCTEMBI.

JBrkymue cuiibl (akTopbl) aHTPONOreHe3a: OMOIOrHYecKue, COllUalbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaJAMM aHTpoIoreHe3a. PaHHue 4YenoBEeKOOOpa3Hble O0E3bSHBI
(POKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOIIHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JToJed. ABCTPAJIONUTEKU — ABYHOTME MPEAKU JroJel. YeroBeK yMelblil, IepBbIe
M3TOTOBJICHUS OPYAUM Tpyaa. YenoBek NpsIMOXOAALIMNA U IEPBBIA BBIXOJ JIKOJAEH
3a  mpenensl  Adpuku. YenoBek reigenbOeprckuii — 0OmME  MPeNoK
HEaHIEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOr0. YeloBEeK HEaHAEPTAIbCKUN
KakK BHJ JIIOJEH XOJOJHOTO KiMMaTa. YemoBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TanmeoreHeTrka 1 NajneoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4YeloBeKa. EcTecTBEeHHBIN OTOOp B MOMYJISILIUSIX
yenoBeka. MyTanvoHHBINH Tiporiece u moiauMopdusM. [lomysiuoHHbIE BOJHBI,
npeiid reHoB, mMurpanus U «3(pQPeKT oCHOBATENs» B MOIYJISAIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. [loHarue o pace. bosblume pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWIHAsS
(a3uarcko-amepukaHckas). BpeMss v myTH paccelieHHs 4YeliOBeKa IO IUJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBEeKa K pa3HbIM YCIOBHUSIM OKpYKalolehd Cpeabl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuviiiHapabple  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPOMOJIOTHS
YeJIOBEYECKUX MOMYJIAUi. bruoconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLMHA OMOJIOTMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCcTpauumn

[Toptpersr: Y. {apsun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIbl aHTPOTIOJIOTHIY, «I 0JJOBHON MO3T UeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHBD, «CKeNeT 4YeloBeKa M CKeJeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbBDY, «J|BIXKYIIIME CUIIBI aHTPOIIOTEHE3a», « DBOJIFOIIMOHHOE
IPEBO  4YEIOBEKa», «ABcTpainonutTek», «UYenoBek  ymenwli», «YenoBek
NPSIMOXOIAIINIY, «JleHncoBCckuil yenoBek» «Heanaepranbipbny, « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITanbl SBOJTIOLNHU YEJIOBEKa», «Packl UeoBeKay.

OOGopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEAMETOB MaTepualibHOU
KyJbTYpbl TpPENKOB 4YeJlOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTHYECKUMU U OHUOJICUCKUMH CIOKETAaMH TPOUCXOXKICHUS YEJIOBEKa,
dboTorpaduu HaX0IOK KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKA, MOJIENb
yepena 4YeloBeKa M 4epena MIMMIIAH3€, MOJENIb KHUCTH YEJIOBEKAa U KHUCTHU
IIUMITaH3€e, MOJIEJIN TOpCa MPEIKOB YeI0OBEKa.

JlaGopaTopnasi pabGora «M3ydyeHne o0COOEHHOCTEHM CTpOEHHUS CKejeTa
YeJI0BEKa, CBS3aHHBIX C MPSIMOXOKICHUECM).

IIpakTnueckas padora «/3yueHre SKOJIOrMYeCKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHHUSIX OPraHU3MOB M
HAOPTraHNU3MEHHBIX CHCTEM C OKpY:Kalolei cpenoii

3apoxaeHre U pazButue 3kojoruu B Tpyaax A. ['ymbonbara, K. @. Pynse,
H. A. Cesepuona, 3. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMU HAyKaMHU.



Metoasl sxonoruu. I[loneBbie HaOmoneHUs. DKCIEPUMEHTHI B JKOJIOTHU:
npupojHble W JnabopatopHble. MoJenupoBaHUE B JKOJOTUHA. MOHHUTOPHHT
OKpY’KaroIIEH Cpeibl: JIOKAIbHBIN, pETUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€H YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTMYECKON IPaMOTHOCTH HACEIEHHUS.

JleMoHCTpanun

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

Tabmunpl u cxemsl: «Pazgensl skonorun», «Metoasl s3konorum», «Cxema
MOHUTOPHUHIA OKPYXAIOLIEN CPEIbD».

JlabopaTopHas padora «3yuenue METOJIOB JKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nencTBus. Kiaccupukanms
HKOJIOTUYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJIorHueckux (akropos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBbl.

AbuoTtnueckue (¢akropel. CBeT Kak sKonorudeckuil axrtop. JleicTBue
pPa3HbIX YYaCTKOB COJIHEYHOT'O CHEKTpa HAa OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUN M JKUBOTHBIX II0 OTHOIIEHHIO K cCBeTy. CUTHAIbHAas poOJIb CBETA.
doTonepruoausM.

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

Bnaxuocts kak skonorumdeckuid ¢daktop. I[lpucrnocobnenus pacTeHHil K
NoJIIepKaHUI0 BoJHOTO OanmaHca. Knaccudukanusi pacTeHH MO OTHOILIEHHUIO K
Boze. [IpucnocoOneHus ;KUBOTHBIX K U3BMEHEHHUIO BOAHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYyIIHAs, MOYBEHHA,
rlyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uko-xumuyeckue
0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpeliax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBL. CyTOYHbBIE H
roJM4YHble PUTMBL. [IpHUCHOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCIIOBHM KU3HMU.

XKuznennole Qopmbl opranusmoB. [lonstue o Ku3HEHHON (opme.
XKuznennsle POpMBI pacTeHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUIKH, MHOTOJICTHHE



TpaBbl, OJHOJETHHE TpaBbl. JKW3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OMOHTBI, a3POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HMU.

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

JeMoHCTpaMuK

Tabmuubl U cxembl: «Ikonorudeckue Qaxrtopb», «CBETOBOW CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «Du3nonornyeckue amanTanuu
KUBOTHBIX», «Cpenpl OOWTaHHS OpraHU3MOB», «bBHOJOrHYECKHE PUTMBDY,
«Kuznennole  Qopmbl  pactenmit», <« KuzHeHHbIe  (GOPMBI  KHUBOTHBIXY,
«DKOCHUCTEMA MIMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUS, «XulHudecTBo», «llapasutuzmy», «KoukypeHuus», «CumMOuo3y,
«KommeHcanuszmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PA3UYHBIX JKOJOTHYECKUX (PAKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUH, CBETOJIOOUBBLIC, TCHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTEHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydelia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMUA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKITUU DPACTEHHM W >KUBOTHBIX PA3UYHBIX XKU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3JTMYHBIX OMOTHUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnasi pabora «BpisiBIeHHE NPUCTOCOOJIEHUNH OPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi pabora «BpisiBIeHHE NPUCTOCOOJIEHUN OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD».

JlabopaTopnasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH PACTCHHN W3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rust BUA0B U NMOMYJISALIM M

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIMYJISLHH. [Monmynsimua ~ Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpebl, (PU3ndecKux 6apbepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUY MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiquid. (OCHOBHBIE TOKA3aTENW MOMYJISALMU: YUCIEHHOCTh, IUIOTHOCTD,



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

DkoJsioruyeckas CTpykrypa nomyiasinuud. OleHKa YUCICHHOCTH TOIMYJISIHHN.
JIlnHaMUKa MOMyJISAIUMUA U €€ PeryJisiiua. bUuoThYeckuil MOTEHIMAT MOMYJISLHH.
MoaenupoBaHue TMHAMHUKHA TOMYJISIUKA. KpuBbIe pocTa YUCICHHOCTH MOMYJISIIIUAH.
KpuBble BbDKMBaHUSA. Perynsnus YuCICHHOCTH MOMYJISIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUH BUOB (T- U
K-ctparerun).

[Tonarue o0 sKoJOTMYECKON HUIEe BHaa. MectooOuTanue. MHoroMmepHas
Mozenb 3kosiorndeckon HumM k.M. XartumHcoHa. Pa3mepbl 3KOJIOTMYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIIH.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJICHUS WU MUrpaluid >KUBOTHBIX. buosormueckue
WHBa3UM YyKEPOJIHBIX BUJIOB.

JleMoHCcTpauumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXembl: «JKOJOTHYECKUE XapaKTEPUCTUKU TOMYJISIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  MHUpPaMHJIbI
nonyasinun», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojeinb s3xonorndeckoi Humu [Jx. Y. XaTuuHconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJIJICKIIUHN KUBOTHBIX.

JlaGopaTtopnasi  padora «lIpucnocobneHust ceMsH  pacTeHUH K
PacCCeNICHUIO.

Tema 9. Ikos10rust co001IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3UM MEXIY
OpraHu3MaMu B OUOIIEHO3E.

Okocucrtema kak oTkpbiTasi cucrema (A. JIx. TeHcnu). @yHKIMOHAJIBHbBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLIEHTbl, KOHCYMEHTBI, PEIyIEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u certu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl U Wbl B 3kocucTeMax. KpyroBopoT BelIECTB U MOTOK SHEPTUH
B OKOCHUCTEME.

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

Jlunamuxka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykiieccuu. [lepBuuHbIe U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPOINOrE€HHbIE BO3JCHUCTBUS Ha
cykneccuu. KimmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[Tpuponnbie 3x0ocUCTEMBI. JKOCUCmeMbl 03Ep U peK. DKOcucmemovl Mopetl U
oxkeanos. Ixocucmemvl MYyHOp, 1€CO8, CMenell, nyCmbitb.

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

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI YypOoskocucteM. [oponckas
dbropa u ¢ayna. CuHaHTpomm3alus TOpPOACKOW QayHbl. buomormdeckoe wu
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKkocuctemax. Ponv kackaonoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 QyHKkyuonuposanuu sxocucmem. IlIepeHOC PHEPTUU U BEIIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, TOMYJISIIIUN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIMA.

Mexanuzmoi 8030elicmaus 3GepA3HEHUll PA3HbIX Mmunoe Ha
CcyOOpeaHU3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl ~ IKOJI02UHECKO20 ~ HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCmBUs.
MeTom00THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmuupr u  cxembl:  «CTpykTypa  OuoreHo3a»,  «IDKOocUCTeMa

HMIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOTO jeca», « DyHKIIMOHATbHBIC
IPYNIBEl OPTAaHU3MOB B JKOCHCTeMe», «KpyroBopoT BEIIECTB B IKOCHCTEMEY,
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKAsT MUPAMUJIA YHCEID»,
«IKonoruyeckas mupamuyia OMOMacCChly), «IKOJIOTHUECKass MUpaMUia SHEPTUNY,
«O06pazoBanue 6onotay, «llepBuunas cykieccus», «BoccTaHOBIEHHE Jeca Mocie
noxapa», «9Kocucrema 03epa», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPruM B arporieHo3e», «IIpumepsr ypboskocucTem.

O6opynoBanue: repobapun pacTeHU, KOJUICKITMA HACEKOMBIX, Uydelia MTHIT |
3Bepeit, repObapuu KyJIbTYypHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIEITh
HKOCUCTEMBI.

IIpakTuueckas padora «/3ydyeHue u onrucanue ypo03KOCUCTEMBD».

JlaGopaTopnasi pabora «M3ydeHue paszHOOOpa3usi MEJIKHUX [MOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKYpcHsl «IKCKYpCUs B THIMYHBIN OnoTeoreHo3 (B ayOpaBy, Oepes3HsiK,
€JIbHUK, Ha CYXOJOJIbHBINA UM TIOUMEHHBIN JTyT, 03€p0, OOJIOTO)».

IKCKYpcHsl «DKCKYpCHsl B arpod’KocHcTeMy (Ha MOJje WM B TEIIUYHOE
XO03MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xocucTeMa

buochepa — obmeranerapHas o0osiouka 3eMIIM, TNE€ CYIIECTBYET WU
CyllleCTBOBaJIa >kKM3Hb. Pa3zBuTHe npeacraBieHuil o ouochepe B Tpyaax J. 3rocca.



VYuenue B. . Bepnaackoro o 6uochepe. Ob6aactu 6mochepsr u e€ coctas. Kupoe
BEIIeCTBO OHochepsl U ero PyHKIIHH.

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

3oHanbHOCTh Ouocdepnl. [lonsTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE JIECa, CMEILIAHHBIE U ITUPOKOJIMCTBEHHBIE JIECA, CTENH, CABAHHBI,
MyCThIHU, TPOIUYECKHE JIECA, BBICOKOTOPhs. KiMMar, paCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

Crpyktypa 1 QYHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMAJIA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsl: B. U. Bepuanckuid, 9. 3rocc.

Tabmuubl 1 cxembl: «I'eocdepsl 3emmn», «KpyroBopor a3ora B mpupoae»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kwuciopoga B Mpupoe»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe OMOMBI cymmn», «Kimmarnueckue
nosica 3emnn», «TyHapay, «Taira», «Cmemanneiii jgec», «IILIMpoKoINCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTbiHsy, « Tponndeckuil gecy.

OO6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u OKpy:ka0OLIafA cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHE YeloBEKa Ha
ouocdepy. 3arpszHeHue BO3AyIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymenne noussl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpOIIOT€HHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MHUp. OXxpaHa
pPaCTUTENHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOJBI.
Kpacasie xHuru. Ocob0o oxpansemblie npupoansie Ttepputopun (OOIIT).
borannueckue cajpl U 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTONYMBOIO PA3BUTHUSI UYEJIOBEYECTBA U IMPUPOJBI.
PanvonanbHOE  MPUPOJONOJB30BAaHUE M COXpAaHEHHE  OMOJIOTMYECKOTrO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYSCKHX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCA U €T0 BEPOSITHBIE TTOCIIEICTBHUS.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npouieccoB. CucmemHvlie uccie0o8anus nepexooa K pecypcocoepezaroujei u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcui.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMYn K
uHgopmayuu NnO COCMOAHUIO OMOENbHbIX 6U008 U 3Ikocucmem. OcHosbl



IKopeadburumayuy dKocucmem u cnocobos 0O0pbOLL ¢  OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvlx 3KOCUCEM.

JleMoHCTpanun

Tabmuubl u  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arps3HEHHe
ruapocdepbl», «3arpsisHeHue 1mouBb, «llapHukoBbit  3ddext», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUNY, «MOJEIN YIPABISIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWHW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OoOy4YaroIMUMHUCS TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHEIE,
METaIpeIMETHBIE U TTPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONIME: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
IpaXXJaHCKOM UJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOONpPEACNCHUIO, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAJAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haluuyue  NPABOCO3HAHUA  DKOJIOTUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTAHBI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS MPOTPAMMBbI 10 OMOJIOTHU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW U BOCIUTATEIBHOM JCSATEIHHOCTU B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUA, PA3BUTHUS BHYTPEHHEN MO3WIMU JIMYHOCTH, MNATPUOTH3MA U
YBAXXEHHUSI K 3aKOHY WM ITPAaBOMOPSIAKY, YEIIOBEKY TPyJa U CTApLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHUS K KYJIbTYPHOMY HACIEIUI0 U
TPpAAULKSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupoue u
OKPY’KarolIEn Cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLECCE PEATU3alNA OCHOBHBIX HAIPaBJICHUH
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpasKaIaHCKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEeTrocsl Kak aKkTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHA U IIPaBOMNOPSIIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUN
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

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

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILICGHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

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

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSATHUKAM IPHUPOJIbI,
JTOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TO3HAHUH 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TyXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

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



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

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

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJIEHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Qunueckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIWBHIYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 3OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

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

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

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHaTbHOM e TeIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

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

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MPHUOOPETEHHE OIbITa
IUIAHUPOBAHMS TIOCTYNKOB M OLIEHKM MX BO3MOJKHBIX IOCIEICTBHMA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU PELICHUH TNpoOJieM, CBA3AHHBIX C pPALMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMAaX, OXpaHy BHUIOB,
aKOocucTeM, orochepsr);

AKTUBHOE  HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAKOIIEH
IPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTUYECKOMN JIEITEIBHOCTH SKOJIOTMUYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM WM YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE cheruduKd OWOJIOTMM KaK HayKd, OCO3HAaHHUS €€ poJid B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpYXalollleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHuss HOBOTO YpPOBHS PAa3BUTHSA MEAMIIMHBI, CO3aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIe  MPOOJIEMBI  Pa3BUTHS
YEJI0BEYECTBA, MMOUCKA MyTel BBIXOAA U3 II100aJbHBIX AKOJIOTHYECKUX MPOOJIEM U
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAILHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHOH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
IPY U3y4YCHUU OUOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJIOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IOJy4YaeMble 3HaHUS [JIs aHalu3a |
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS] HAa OCHOBE HAyuyHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAaHHUE LEHHOCTH HAYYHOM JESTEIbHOCTH, T'OTOBHOCTH OCYILECTBIISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh MHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJTYYEHHUIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMHU.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTaHpeI[MCTHBIG PE3YJIbTaTbl OCBOCHMU:A yqe6H0ro npeamMeTa «bunonorusy
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yIIaI-0HII/IXCSI
MCKINCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) O6I_H€Hay‘-IHLIC IMOHATHUA, OTPAXAKOIIHNC
OCIOCTHOCTD HaquOﬁ KapTHUHbI MHpa U CHeI_[I/I(bI/IKy MCTOOOB ITIO3HAHMHA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHBIX HAayKax (BeHIeCTBO, SHEPrus, sABJICHUC, IMPOLCCC,
CHCTCMaA, Hay"IHI)II\/’I q)aKT, IIPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTb, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, H8,6J'IIOI[€HI/IC, HN3MCPCHHUC, OKCIICPUMCHT 151 z[pyme);
YHUBCPCAJILHBIC y‘-Ie6HBIC I[@IZCTBPIH (HO3HaBaT€J'IBHBI€, KOMMYHHUKATUBHBIC,

PETYJISTUBHBIE), o0ecreynBarome (dbopmupoBaHue (yHKUIMOHATBHOU
FPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMU OOYyYalolUXCs; CIIOCOOHOCTh
oOyuarommxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCAJbHblE yueOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

B pesynbrare wu3yuyeHus OHOJOTMM Ha YpPOBHE CpPEIHEro OOILIEero
oOpasoBaHust y oOywatomierocss OyayT cQOpPMHpPOBaHbl IO3HABATEJIbHbIE
yHHUBEpCcaJbHble yueOHbIE JeMCTBYS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE YUeOHbIE
NEUCTBUS, pEryJsITUBHbIE YHHUBEpCAlbHbIE Y4YEOHbIE JEWUCTBUS, COBMECTHas
NEeSATEIbHOCTbD.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE eiiCTBUSI:

CaMOCTOATENBbHO  (QOpMyNHMpOBaTH W aKTyalu3upoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh NP OCBOCHWHM 3HAHUM NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccU(UKaIi, 0000IIEeH s ), PACKPHIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTUMH MTOHATUSAMH );

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Ui 0ObsICHEHUS (DAKTOB U SBJICHUM
KUBOU MPUPOBI;

CTPOUTH JIOTMYECKHE pPACCYKIeHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PAacCCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYJIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN IIPEICTaBJICHMS
CYLLIECTBEHHBIX CBSA3€M M OTHOLICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



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

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

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

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

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeHCTBUS:

BJIAJI€Th HABBIKAMH YUE€OHO-HCCIE0BATENBCKON U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEHICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

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

(GopMUpPOBAaTh HAYUYHBIM TUI MBIIUICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIupoBaTh COOCTBEHHbIE 3aJaud B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUTh APTYMEHTHI I JOKa3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

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

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LIEJIECHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh MEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M NPAKTUYECKYHO 00JAaCTH
KU3HEIEATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00J1acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUTHHAIbHBIE MOJIXOJbl M pEUICHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, IOy CKAIOIINE albTEPHATUBHBIC PELLICHMUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTEparype, OHOJOTMYECKHX CIIOBapAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



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

GbOopMyIUPOBATh 3alPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI YYEOHBIX
3ajiay;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYUYHBIA S3BIK B KadecTBE CpEACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJIbl, ab0OpeBUATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W MPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mmennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JMCKYCCUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMaora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, MOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CHIOCOOaMM OOINEHWS W B3aUMOJCHCTBUS, MMOHUMATH
HAMEPEHUs IPYTUX JIIOJIeH, TPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyIupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIAMBHUAYaJIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 33129,

BBIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHHM C yd4&TOM OOImUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOr0 YjieHa KOJUIEKTHBA,;



OPUHUMATh L[EJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacrpenenartb pojid ¢ YYETOM MHEHHH Y4YaCTHHKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJIAJa MU KaXJOTO YYaCTHUKA KOMAaHJIbl B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLIEHMBaTh WJEU C TMO3WLHWHA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHUS Ul BBISIBICHUS NpoOJIeM U UX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTAHOBKU B CBOUX JEHCTBUSIX M MOCTYIKaxX MO OTHOIIEHUIO K YKUBOW MPHUPOJIE,
CBOEMY 3JI0POBBIO M 3I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIBHO OCYILECTBIIATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
po0JIeMBbl, CTaBUTh U (HOpPMYIMpPOBAThH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOATENILHO COCTABJISITH IUIaH  pPELICHUS MpoOJieMbl €  YUYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

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

OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpULIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTaTOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuIeKCHH AJsi OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PEILICHHUS;

YMETh OLEHUBATh PUCKM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHIKEHHIO;



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

3) npuHsTHE Ceds U IPYIrUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIE pe3yJbTAaThl OCBOCHHUSI COJIEpXaHUsI Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOO€cleUYeHUE
npoduibHOoro  oOydeHust  oOydvaromuxcst  Owonmorud. OHHM — BKIIIOYAIOT:
cneruuyeckue s OMOJIOTMH Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHUIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYECHUIO HOBBIX 3HAHUW W UX NMPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. l[IpenmeTHble pe3ynapTaThl MPEACTABICHBI IO
rojiaMm U3y4eHusl.

[IpenMeTHBIC pe3yabTaThl OCBOCHUs ydueOHOro mpeamera «buonorus» B 10
Kjacce NOKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOABI U  pEHIeHWH TpoOJieM  palMroOHAJIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPETYISAIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnetounas Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XpoMocoMHas TeOpHs
HacnencteeHHoctn T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJIbTYPHBIX  PAcCTEHUM),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHaenss, TOMOJIOTUYECKUX PSAIOB B
HacJIeACTBEHHON WU3MEHUYUBOCTH H. . Basumnoga), IIPUHIIUATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHMS, HUCIOJIb3YEMbIX B
OMOJIOTUYECKUX MCCIICIOBAHUSAX JKUBBIX OOBEKTOB (ONUCAaHUE, H3MEpPEHHE,
HaOJII0/ICHNE, DKCIIEPUMEHT);



YMEHHE BBIACIATH CYUIECTBEHHBIC MPU3HAKHN: BUPYCOB, KIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOIMUECKHUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTab0IM3M), MPEBPAILICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, GOTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIMBUIYAJILHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBHSI T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M HUX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacCTEHMMH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAYy CHCTEMaMH OPraHoB M MX (QYHKIMSIMH, MEXIy >STanamu
oOMeHa BeIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
(dbaxkTOopamu cpenbl OOUTaHUS;

YMEHHE BbISABIATH OTIUUYMUTEIbHbIE TPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX IPYyIII;

yMEHHE peniaTb OMOJIOTUYECKUE 3aJa4H, BBISBISATh NPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXY UCCIIEyEeMbIMU OMOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSIMU, 1€TaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHbIE M TIpPaKTUYECKHUe padOThl, COOMIOATH
npaBuia mpu paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYAOBAHHUEM;

yMEHHE BBIIBUraTh TUIIOTE3bl, MPOBEPATh MX 3KCIEPUMEHTAIbHBIMU
cpencTBamMu, (GOpMYyIUpPYs Ielb WUCCICIOBAHMS, aHAJIU3UPOBATH IMOJYYCHHBIC
PE3YNBTATHI U JCNaTh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-MCCIIEIOBATEIILCKONM paboTe 1Mo OHoJIOruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3ze LIKOJIbHBIX HAay4HbBIX OOILECTB, U
nyOJIMYHO  TPEICTaBISATh  MOJYYEHHBbIE  pe3ysNbTaThl Ha  YYEHHYECKHX
KOH(epeHusx;

YMEHHE OLICHHBATh JTUYECKHUE AaCIEeKThl COBPEMEHHBIX HCCIEIOBaHUI B
obmactu  Ouomorud W MEAWIMHBI  (KJIOHMPOBaHHE,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HAMNpPaBIEHHOEC W3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHu3MOB);



yMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiell mpodeccCHoHaTbHON
JEATEILHOCTH B 00JacTH OWOJIOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHUH,
CEJILCKOTO XO3SIIICTBA, MUILEBONW MPOMBIILUICHHOCTH, YIIIyOIsTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu 1
MPOJOJDKEHNE OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIe pe3yabTaThl OCBOEHUsI yueOHOro mpeamera «buonorus» B 11
Kjlacce NOJIKHBI OTPaKATh:

cOpPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWHM 3aKOHOB TPHUPOABI M PEIICHUH SKOJOTHYCCKUX
npoOJeM 4YeloBEeuecTBa, a TaKKe B PEUNIEHMH BOIPOCOB PALMOHAIBHOTO
MPUPOOIIOIL30BaHUs, U B (HPOPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPHUPOJIE,
OOIIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHE BJIAJIETh CHUCTEMOW OHOJIOTHYECKUX 3HAHUW, KOTOpas BKIIOYACT
OMpENCNICHUs] ¥ TOHUMAHUE CYIIHOCTH OCHOBOIOJAraroluX OHOJOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOTHUYECKHUE TEOpUHU
(aBomonionHas teopust Y. J[apBuHa, CHHTETUYECKAs TEOPHs DBOJIOIHH), YICHHUS
(A. H. CesepiioBa — 0 myTsX U HampasieHusx 3Bomtouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHerudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoapiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma HO. JlubOuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «vupa PHK» V.
['un6epra);

YMEHHME  BJQJACTh  OCHOBHBIMU  METOJlaMH  HAy4YHOrO0  IO3HAHWA,
UCIIOJIB3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUAX KUBBIX 00BEKTOB U SKOCUCTEM
(ommcanue, U3MEpeHUe, HaOMIOJeHUE, DKCIEPUMEHT), CIOCOOaMHU BBHISBIICHHS M
OIICHKH aHTPOIIOTCHHBIX NM3MEHEHU B IPUPO/IE;

YMEHHME BBIJICTSATh CYIICCTBEHHbIC TMPU3HAKU: BHJIOB, OHOTEOILICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, IBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOro u CUMITATPUYECKOTO
BUI000pA30BaHNUs, BIUSHUS JIBIDKYITUX CHJI OBOJIOIMN HA TEHO(OHT TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOLIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B DKOCUCTEMAX;

YyMEHUE YyCTaHaBJIMBAaTh B3aUMOCBA3M MEXAY TMpOIECCaMU HBOJIIOIUH,
JIBIDKYIIAMH CHJIAaMUA aHTPOIIOT€HE3a, KOMITIOHEHTAMHU PA3JMYHBIX SKOCUCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISITh  OTJIMYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpefie oOUTaHMs, a0MOTUYECKUX M OMOTUYECKUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

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

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4, BBISABISTh IPUUNHHO-CIIEICTBEHHbIC
CBSI3U MEXKJIy UCCIIEIyEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OPAaTOPHBIE M MIpPaKTUYECKHE padOThl, COOMIOATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMyIHpys Iellb KCCIEIOBAaHUS, AaHAJTU3UPOBATH IOTYUYEHHBIC
pE3yNbTaThl U ICNIaTh BEIBOBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUU W MEIWIIMHE, NMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  TMOJYYEHHBbIE  PE3yJbTaTbl HAa  YUYEHUYECKHX
KOH(DepeHIusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHbIX M3MEHEHUH B Onocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayliel mpodeccuoHaTbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOIOTIOIH30BAHMSI, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIIYOJIATh TIO3HABATEIbHBI WHTEpPEC, HaIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccm W MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPETHETO MPO(PECCHOHATLHOTO H
BBICIIIET0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jesioB U TeM (uudposrie)
Ne i/m Konrpouabnsie IIpakTnyeckue
NMPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenI
1 buonorus kak Hayka 0 0
2 JKuBble cuCTEMBI U UX U3yUYEHUE 1 0
3 buosnorust kietku 0 0
4 XuUMHYECcKasi OpraHu3aIus KJICTKA 10 0 0
3) Crpoenvnie u GyHKIUHU KICTKU 8 0 1
5 OOMeH BeIecTB U NMPEBpaIICHUE SHEPTUH B 9 0 0
KJIETKE
; HacneHCTBeH}fas{ uHpopMaus u 9 0 0
peanu3anus e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 1 0.5
9 Ctpoenue u QyHKIIMH OpraHu3MOB 17 0 1.5
10 PasMmHOXeHME U pa3BUTHE OPraHU3MOB 8 0 0
1 ['eneTrka — HayKa O HacJIEeICTBEHHOCTU U ) 0 0
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEZICTBEHHOCTH 10 0 0.5
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 0 1
14 ['eneTrka yemoBeka 3 0 0.5
15 Cenexuusi OpraHu3MoB 4 1 0
16 broTexHoNoTHs M CHHTETHYECKast OMOJIOTHS 4 0 0.5
17 PesepsHoe Bpems 1 0 0




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

5.5




11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeEM Korrpoasmeie  Tpaktuaeckue (ungposBbie)
NMPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypen
1 3apoxIeHUE U Pa3BUTHE IBOJIOIIMOHHBIX 4 1
NpeCTaBICHUN B ONOJIOTHH
2 Mukpoa3Botonus u €€ pe3yJibTaThl 14 0 1.5
3 Maxkpo3Bosronus 1 €€ pe3yabTaThl 6 0 0
4 [TpoucxoxaeHue u pa3BUTHE )KU3HU HA 15 0 1
3emuie
5 [IpoucxoxacHme YeIoBEKa — AaHTPOIIOTCHE3 10 1 0.5
DKOJIOTHs — HayKa O B3aUMOOTHOIICHUSX
6 OpPraHW3MOB M HaIOPTaHU3MEHHBIX CUCTEM 3 0 0
C OKpYyXKarolei cpeoit
Opraau3mel 1 cpesia OOuTaHHS 9 0 0.5
DKOJIOTHS BUAOB U TOMYJISIUAN 9 0 0
9 DKos0rus coodIecTB. DKOJIOTHYECKHE 12 0 0
CHCTEMBI
10 buocdepa — riobaibHas SKocUcTEMa 0 0
11 YenoBek U OKpyrKaroIas cpeaa 1 0
12 PesepBHOE Bpemst 0 0
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 3 3.5







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
n/n Tema ypoka Bceero Koutpoaehbie  Tpakruieckue u3ydyeHusi oOpasoBaTejbHbIE
padoThI padoThI pecypesI
1 buonorus kak KOMIIJIEKCHas HAyKa U Kak 1 0 0
4acTbh COBPEMEHHOI'0 00LIeCTBa
5 JKuBble cucrembl U UX cBoiicTBa. BxoaHas 1 1 0
KOHTpOJIbHAs paboTa.
3 YpoBHEBast opraHu3anus KUBbIX CHCTEM 1 0 0
4 HcTopust OTKPBITUS U U3yYEHUS KIIETKH. 1 0 0
Knerounas Teopus
5 Metoasl MOJNIEKYJISIPHON U KJIETOYHON 1 0 0
6uonoruu.
6 XUMHUYECKUH COCTaB KIIETKH 1 0 0
7 MuHepalibHbI€ BellleCTBa KJIETKHU, UX 1 0 0
Ouonornyeckas poib
8 Opranuveckue BEemecTBa KJICTKH — OCJIKH. 1 0 0
9 CgoiicTBa, Knaccupukays u GyHKIUN 1 0 0
0enKoB
10 Oprannyeckue BenecTBa KIeTKH — 1 0 0
YTJIEBOBI
11 Opraanyeckue BenecTBa KIeTKH — 1 0 0
JIATTAJTBI
12 Hyxneunossie kucnotsl. JJHK n PHK. 1 0 0




Crpoenne u pynkuun ATO. Ipyrue

13 nykieosuarpudocdarsr (HTD) 0

14 CexsennpoBanue [JHK. Merozsi 0
T€HOMHKH, TPAHCKPUIITOMUKH, TIPOTEOMHKH

15 MeToapl CTPYKTYpPHOM OHOIOTHI 0

16 Tunel knetok. [Ipokapuorndeckas kierka 0
CTpoeHue 7yKapuoOTUYECKON KIIETKHU.

17 [TpakTueckas pabota «M3y4yeHue cBONCTB 0.5
KJIETOYHOU MEMOpaHbD»

18 IToBepXHOCTHBIN anmapar KJICTKH 0

19 OpnHOMEMOpaHHBIE OPTaHOUIBI KIETKH. 0

20 [ToyaBTOHOMHBIE OPTaHOM bl KJIETKH: 0
MHUTOXOH/IPHH, TUIACTHIBI.

21 HememOpaHnHbIe OpraHOUIBI KICTKH 0

22 Crpoenuie u GyHKIUH s71pa 0
CpaBHHTENBbHAS XapaKTEPUCTHKA KIIETOK

93 sykapuor. JlabopatopHas padora 05
«M3y4yeHne cTpoeHus KJIETOK pa3InyHbIX '
OpPIraHU3MOBY
ACCUMMIISIIHS U TUCCUMMIISIIIHSI — JIBE
CTOPOHBI MeTaboan3Ma. THrbr oOMeHa

24 BeecTB. JlabopaTopHas pabora 0
«M3ydyeHne KaTamuTHYeCKOW aKTHBHOCTH
(dbepMeHTOB (Ha mpuMepe aMuiIa3bl WK
KaTasasbl)»

o5 DepMEHTaTUBHBIN XapaKTep peakui 0
KJIETOYHOT0 MeTabon3Ma.

26 benku-akTuBaTOphl U OEIKU-UHTHOUTOPHI 0




27 ABTOTpO(DHBIN THIT 00MEHA BEIIECTB 1 0 0

28 ®doTocuHTE3 1 0 0

29 XeMOCHHTE3. 1 0 0

30 AnaspoOHbIe OpraHu3mMbl. Buabl 6poskeHust. 1 0 0

31 AspoOHBIEC OpraHU3MbI. DTarbl 1 0 0
SHEPreTUYecKOro 0OMeHa
DHeprus MEeMOpPaHHOTO TPaIueHTa

32 npoTtoHoB. Cunte3 AT®: pabora 1 0 0
npotoHHON AT®-cuHTa3bI

33 Peakiiuu MaTpuyHOro CHHTE3a 0 0

34 Tpanckpunius — marpuuHbiii cuHTe3 PHK 1 0 0

35 TpaHcasus u e€ Tarbl 0 0

36 KonupoBanue aMuHOKUCIOT. Poib 1 0 0
pubocoM B OMOCHHTE3E OeKa

37 Opranuzanus reHoMa y IpoKapuoT 1 1 0 0
9YKapuoT

38 MornekysipHble MEXaHU3MBbI SKCTIPECCHH 1 0 0
TEHOB Y 3YKapHOT

39 Bupycsl — BHekIeToUHbIe (HOPMBI KU3HH U 1 0 0
0o0JMraTHbIC Mapa3uThHL.

40 Bupycuslie 3a60neBa1ims[ YeJIoBeKa, 1 0 0
JKUBOTHBIX, PACTCHUH

41 HanorexHOM0THH B OMOJIOTUN U MEQULINHE 1 0 0

42 JKM3HEeHHbIH UKIT KIETKH 1 0 0

43 Matpuunsnii cunte3 JTHK 1 0 0

44 XpOMOCOMBI. 1 0 0

45 JleneHue KICTKA — MHTO3 1 0 0




Tunel kneTok. KapuokuHes U IUTOKUHES.
JlaGopaTtopHnas pabora «Habmronenue

40 MHTO32a B KJIETKaX KOHYMKA KOpELIKa JIyKa 05
(Ha TOTOBBIX MUKpOIIpENapaTax)

47 Perysiius AKU3HEHHOIO LIUKIIA KJIETOK 0

48 OpranusMm Kak efauHoe menoe. PyoexHas 0
KOHTpOJIbHas padoTa.

49 Tkanu pacrenuil. Jlaboparopnas pabota 05
«3y4yeHune TkaHel pacTeHUIN '
TxaHM KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHas paborta «3yueHue TkaHeu 0.5
KHUBOTHBIX)»
Opransbl. Cucremsl opranos. JlaboparopHas

51 paborta «M3yuenre opraHoB IIBETKOBOTO 0.5
pacteHus»

52 Ornopa Tena opraHu3MoB 0

53 JIBI>KeHNE OpraHn3MOB 0

54 [TuTanne opraHuzMoB 0

55 [MuTanne MO3BOHOYHBIX KHUBOTHBIX. 0
[MumeBapuTenpHas cucTeMa YeloBeKa

56 JIpIxaHne opraHu3MoB 0

57 JlpIxaHue M03BOHOYHBIX )KUBOTHBIX U 0
YeJoBeKa

58 TpaHCTIOPT BEMIECTB Y OPTaHU3MOB 0

59 KpoBeHocHas cuctema o3BOHOYHBIX 0
KUBOTHBIX U YEJIOBEKa

60 Brienenne y opranuzMoB 0




61 3ammrTa y Opranu3MoB 0

62 NMMyHHas cucTeMa 4enoBeKa 0

63 PazapaxuMoCTh ¥ perynsiust y 0
OpraHU3MOB

64 I'yMopanbHas perymsaus u SHIOKpUHHAS 0
CUCTEMa KUBOTHBIX U YEJIOBEKA

65 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB 0

66 [TosoBoe pa3zMHOKEHHE 0

67 Meiio3 0

68 l'amerorenes. O6pazoBaHue U pa3BUTHE 0
MOJIOBBIX KJIETOK.

69 NunuBuayansHOE pa3BUTHE OPraHU3MOB — 0
OHTOTCHE3

20 3akyaJKa OpraHOB U TKaHEU U3 0
3apO/IBIIIEBHIX TUCTKOB

71 Poct n pazBuTHE )KUBOTHBIX. 0
PasMHOXeHUE U pa3BUTHE PACTCHUM.

72 JlaboparopHas pabota «CTpoeHHE OPraHOB 0.5
Pa3MHOXKCHHS BBICIIUX PACTCHUIN)

73 HcTopusi CTAaHOBJICHHS U Pa3BUTHUS 0
TEeHETUKU KaK HAyKU

74 OCHOBHBIE TTOHSTHSI U CUMBOJIBI TCHETHKH. 0
3aKOHOMEPHOCTH HACJIEIOBAHUS
MPU3HAKOB. MOHOTHOpHIHOE

75 ckpentuBanue. [IpakTudeckas padota 0.5

"N3y4yeHue pe3ybTaToB MOHOTUOPUTHOTO
CKpeIIMBaHUs y 1p0o30(uis"




[uTonoruueckrne OCHOBBI MOHOTHOPHTHOTO

76 1 0 0
CKpEIIMBAaHUSA

77 Ananusupytoiee ckpeuupanue. Hemomanoe 1 0 0
JOMHHHPOBAHHE

78 JurubpuaHoe CKpemuBaHue. 1 0 0
[uTomoruyeckrue OCHOBBI TUTHOPHUIHOTO

79 1 0 0
CKpEIIUBAHUS

80 CuernieHHOE HaclieIoBaHUE MTPU3HAKOB 1 0 0

81 XpoMOCOMHast TEOpHsI HACIEACTBEHHOCTH 1 0 0

82 ['eneruka mona 1 0 0

83 I'eHoTHII KaK [€JIOCTHAS CUCTEMA 1 0 0

84 I'eneTnyecknii KOHTPOJIb pa3BUTHUSA 1 0 0
PACTCHHIA, )KUBOTHBIX U YEJIOBEKA

85 WN3MeHUYHnBOCTH ITpU3HAKOB. Bubl 1 0 0
U3MEHYUBOCTH

86 MonuduxaonHas U3MEHYHBOCTh 1 0 0
BapuarmonHsIi paa v BapualimoHHAs
kpuBas. Jlaboparopnas padota

87 «MccnenoBanne 3aKOHOMEPHOCTEH 1 0 05
MOTU(DUKATTMOHHOW N3MEHUYNUBOCTH. '
ITocTpoenne BapualMOHHOTO psifia U
BApUALIMOHHON KPUBON»

88 ['eHOTHIIYECKAst U3MEHUHNBOCTD. 1 0 0
KoMOuHaTHBHAS N3MEHUHUBOCTH
MyTtannoHHas H3MEHYUBOCTb.

89 [IpakTuueckas pabora «MyTtanuu y 1 0 05

Npo30¢guIIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»




3aKOHOMepHOCTI/I MYTAllMOHHOI'O ITpo1ecca.

90 1 0
DONUTEHETHKA U YTTUTCHOMHKA

01 I'enernka yenoBeka. [IpakTuueckas pabora 1 05
«CocraBiieHUe U aHATTN3 POIOCIOBHOI '

92 MeTtoabl MEAUIIMHCKON T€HETUKHU 1 0
3HaueHUE MEIUIIMHCKON TeHETUKY B

93 MPEIOTBPALICHUH U JICYCHUU TeHETUICCKIX 1 0
3a00JICBaHHI YeJI0BEKa

94 OcHoBHBIC TIOHATHS ceeKuu. Mtorosas 1 0
KOHTpOJIbHAs padoTa.

95 Metoabl CeICKIIMOHHON pabOTHI. 1 0
JlocTH>KEeHMS CeJIEKIMU PACTEHUN U

96 *KHUBOTHBIX. [IpakTnueckas pabora 1 0
«lIpuBuBKa pacTeHUI»

97 CoxpaHeHue, n3y4eHne 1 UCI0JIb30BaHHE 1 0
TeHETHYECKUX PECYPCOB
buoTtexHonorus kak Hayka u oTpacib

98 npousBojcTBa. [IpakTuyeckas padora 1 0.5
«3yuenne 00bEKTOB OMOTEXHOIOTHUI

99 OcHOBHBIC HAMPABICHUS CHHTETUYICCKOM 1 0
6uosorun

100 XpOMOCOMHas U T€HHasl HHKEHEPUs 0

101 MenunuHckre OMOTEXHOIOTUH 0
[ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS

102 . 1 0
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 102 6

[NPOT'PAMME




11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
°
Jlj;-n Tewa ypoka Bcero Kontpoabueie  Ipaxrueckue fI[:yT:eHnﬂ :)lgg;z?)?;fenbﬂme
padoThI padoTsbI pecypen
1 OpodonionHas Teopust Y. JlappuHa 1 0 0
5 JIBHoKyIIME CHIIBI 3BOJIFOLMA BUAOB 1O Y. 1 1 0
Hapsuny. Bxoanas KoHTpoJibHAs paboTa.
3 Bbopn0Oa 3a cymiecTBoBaHMEe, €CTECTBEHHbIN 1 0 0
U UCKYCCTBEHHBIN 0TOOP
4 dopMUpOBaHUE CHHTETUYECKOU TeOprun 1 0 0
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOoIecca: 1 0 0
MHUKPOIBOJIOIHS U MAKPOIBOIFOIIHS
5 [Momynsiius — >neMeHTapHas €AMHULIA 1 0 0
HBOJIIOIIH
7 3aKOoH reHeTHYecKoro paBHoBecus Jx. 1 0 0
Xapnu, B. Baitn6epra.
8 DneMeHTapHbIC (HaKTOPHI IBOJIOIAN 1 0 0
9 O¢ ekt ocnoBarenst. dpdexr 1 0 0
OyTBLUTOYHOTO TOPIIBIIIKA
10 Murpauuu. M30aumuu nomyJsisamui: 1 0 0
reorpaduyeckas, Ononormueckas
11 EctectBeHHbIl 0TOOp — HanpaBIISIOLINI 1 0 0
(hakTOp IBOTFOITUHN
12 ITonoBoit oT60p 1 0 0
13 [TprcrocoOIeHHOCTh OPraHU3MOB Kak 0 0.5




pe3yabTaT MUKPOIBOIIOIHH.
JlaGopaTopHas paborta «3yueHue
apoMop(}030B ¥ UIAKOATATITAIIHN Y
pacTeHMi U )KUBOTHBIX)

[Tpumepsl IpUCTIOCOOICHHH Y OPTraHU3MOB:

Mopdonoruueckue, GU3NOIOTHIECKHUE,
OMOXMMUYECKHUE, TIOBEICHUCCKHE.

14 JlabopaTopHas padora «IIpucnocobnenus 05
OpPraHU3MOB U UX OTHOCHUTEIbHAS
11e1eCO00Pa3HOCTh)»
Bun, ero kpurepuu u CTpykTypa.

15 Jlaboparopnas pabota «CpaBHEHUE BUI0B 0.5
0 MOP(OJIOTUIECKOMY KPUTEPHUIO

16 CrpykTypa BHIa 0

17 Bunoo6pa3oBanue kak pe3ynbTar 0
MHUKPOIBOJIOILUH

18 CBs13b MUKPOIBOJIIOLUH U SITUAEMHUOJIOT MU 0

19 Maxkpossosmronust. [Taneontonornueckue 0
METOBI H3YUYCHHUS IBOJFOIHN

20 buoreorpapuieckne MeToabl U3yUEeHUS 0
HBOJIIOLNH
OMOpPHUOIOrHYECKHUE U CPAaBHUTEIBHO-

21 Mop(onoruueckne MeTo ibl U3yueHus 0
HBOJIIOLIH
MonekyIapHO-TEHETUUECKHUE,

22 OMOXMMHUYECKHE U MATEMAaTHIECKUE 0
METOBI H3YUYCHHUS IBOJFOIHN

23 OO61re 3aKOHOMEPHOCTH IBOJTIOIIHH 0




AnanrtuBHas panuanus. HepaBHOMepHOCTH

24 0
TEMITIOB 3BOJIOIUU

o5 HayuHblie runmoTessl IpOUCX 0K ISHUS
KU3HHU Ha 3emJie 0

26 JloHayuHbIe PEACTABICHUS O 3aPOKICHUH 0
KU3ZHU

97 OCHOBHBIE 3TaIlbl HEOPraHUIECKON 0
HBOJIIOLINH

28 ['unoTe3bl 3apokIeHUs KU3HU 0

29 Hcropus 3emiii 1 METOBI €€ N3YUYEHUSI. 0

30 HauanbHele 3Tams opraHn4eckon 0
IBOJTIOIIAH

31 DBOJIIOLIMS 3YKapUOT 0
OCHOBHBIE 3TaITbI BOTOITUN

39 pacturensHOro Mupa. [IpakTudeckas 05
pabora «3yuenne ocoOeHHOCTEH '
CTPOCHHUS PACTCHHI Pa3HBIX OTIEIOBY

33 OCHOBHBIE 3TaITbI BOJIOIUHU )KUBOTHOTO
MUpa 0
DBorOIUs )XKUBOTHBIX. [IpakTHueckas

34 pabora «3yuenne ocoOeHHOCTEH 0.5
CTPOCHWSI ITO3BOHOYHBIX )KHBOTHBIX)

35 Pa3BuTHe xu3HM Ha 3eMIIe 1O 3paM U 0
neproam

36 MaccoBble BBIMHPAHUST — IKOJIOTHUIECKUE 0
KPHU3HCHI MPOIIIIOTO

37 CoBpeMeHHBIH KOTOTUYECKHI KPU3HC, €r0 0

0COOEHHOCTH




COBpCMeHHaSI CUCTCMA OPraHUYCCKOTO

38 1 0 0
MPOIILIIOTO
39 OCHOBHBIE CHCTEMaTUYECKUE TPYIITIBI 1 0 0
OpPraHHU3MOB
40 AHTpOMOJIOTHUS — HayKa O YEJIOBEKE 1 0 0
41 Pa3Butue npencrabienuii o 1 0 0
MIPOUCXOXKICHUH YEIIOBEKA
Mecto yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas
42 pabota «M3y4yeHnne ocoOeHHOCTEH 1 0 0.5
CTPOCHHMSI CKEJIeTa YeJIOBEKa, CBSI3aHHBIX C
MPSIMOXOXKICHHECM)»
43 JIBYDKYIIIUE CHITBI aHTPOTIOTCHE3a. 1 1 0
PyOexHast KoHTpOIBHAS paboTa.
44 CooTHoIIICHHE OUOJIOTUYECKUX U 1 0 0
COLIMAJILHBIX (hPaKTOPOB B AaHTPOIIOTEHE3E
45 OCHOBHBIE CTaJTUU AaHTPOIIOTCHE3a 1 0 0
46 [Taneorenerrka u NajeoreHOMHUKa 1 0 0
47 DBOJIOIUS COBPEMEHHOTO YEIIOBEKA 1 0 0
48 YenoBeueckue pacsl. 1 0 0
49 MeXTUCIUTUTHHAPHBIC METO,TBI 1 0 0
aAHTPOTOJIOTUI
50 3aporkIeHUE W Pa3BUTHE YKOJIOTUN 0 0
51 Mertoabl SKOJOTHUH. 0 0
59 3HaueHUe KOJOTHICCKUX 3HAHUU IS 1 0 0
9eoBeKa
53 Okonornyeckue pakTopsl 1 0 0




Abnortnueckue Gaktopsl. CBeT Kak

54 . 1 0 0
IKOJIOTUYECKUHN PaKTOp.

55 Abuornueckue gaxktopsl. Temneparypa 1 0 0
KaK 9KOJIOTUYECKUHN (aKTop.
AbuoTtrueckue Gakropbl. BiakHOCTh Kak

56 sKosiorudeckuii gpaxrop. JlaboparopHas 1 0 05
pabota «AHaTOMUYECKHE OCOOEHHOCTH '
pacTeHui U3 pa3HbIX MECT OOUTAHUS»

57 Cpenbl oOuTaHus OPraHu3MOB 1 0 0

58 Buonornveckue puTMbl 1 0 0

59 JKuznennbie GopMbl OpraHU3MOB 1 0 0

60 buotnueckue hakTopsl 1 0 0
3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI

61 JUIS CYILIECTBOBAHUS OPTaHU3MOB B CpeJie 1 0 0
oOuTaHus

62 DKOJIOTHYECKHUE XapaKTEPUCTUKU 1 0 0
MOMYJISIUN
OCHOBHBIE TIOKA3aTEeH MOy JISIIUH:

63 YHCIICHHOCTD, TNIOTHOCTh, BO3pACcTHAS U 1 0 0
MIOJIOBAsI CTPYKTYpa
OCHOBHbBIE TIOKA3aTeIN MOMYJISLUH:

64 POXKIAEMOCTh, IPUPOCT, TEMIT POCTa, 1 0 0
CMEPTHOCTh, MUTPAIIHA

65 OKojorudeckasi CTpyKTypa MOIyJIssiun 0 0

66 JlnHaMuKa TONYJISIIAA U €€ PeryJsus 1 0 0

67 KpuBsle pocTa 4uCI€HHOCTH MOMYJISIHH. 1 0 0
KpuBbie BEDKHUBaHHS

68 DKOJIOTHYeCcKas HUIIIA BAJIA. 1 0 0




69

Bun xak cucrema nonyisiuuid

70

71

3aKOHOMCpHOCTI/I IIOBCACHUS U MI/Il"paHI/Iﬁ
KHUBOTHBIX

Coo00111€cTBO OpraHu3MOB — OMOIICHO3

72

73

DKocucrema Kak OTKpbITas CUCTEMA

KpyroBopoT BeliecTB 1 MOTOK SHEPTUH B
JKOCHCTEME

74
75

OcCHOBHBIEC TOKA3aTCIU YKOCUCTEMEI

DKOJIOTHYECKHE IMUpaMH bl

76

W3meHeHns coo0IecTB — CyKIIECCHH

77

78

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
03€p U peK. DKOCUCTEMbI MOPEH U OKEaHOB

[IpupoHbIE 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTENEH, MyCTHIHb

79
80

AHTpOHOFGHHI)IG 9KOCHCTEMbI

YpOodKOoCHCTEMBI.

81

3aKOHOMEPHOCTH (OPMUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPTAaHU3MOB B
YKOCHUCTEMAX

82

MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHAN
Pa3HbIX TUIIOB Ha CyOOpraHM3MEHHOM,
OpPraHU3MEHHOM, MOIYJISIIIMOHHOM U
9KOCHCTEMHOM YPOBHSIX

83

84

buocdepa — obuierianerapaast 0601049Ka
3emin

Yuenue B. U. Bepnanckoro o 6uochepe

85

3aKOHOMEPHOCTH CYLIECTBOBAHUS




ouocdepsr

86

87

KpyroBopoThI BeecTB u
OUOreOXUMUYECKUE [IUKIIBI

3oHanbHOCTH OMochepsl. OCHOBHBIE
OMOMBI CyIIIH

88
89

YcroitunBocTh 6uocheps

DKOJIOTHYECKHE KpU3UChI U UX IIPUIHNHBI

90

91

92

BosneiicTBue uenoBeka Ha bnocdepy

AHTpPOIIOr€HHOE BO3ICHCTBUE Ha
pPacCTUTENIbHBIN U KUBOTHBIA MUP

Oxpana npupojsl. UIToroBast KOHTpOJIbHAs
pabora.

93

94

95

OCHOBHbIE NPUHLUIIBI YCTOHYUBOTO
Pa3BUTHS YEJIOBEYECTBA U IPUPOLBI

PanmonansHoe MpupoAONONb30BaHNE U
COXpaHeHHEe OMOJIOTHYECKOTO
pazHooOpa3zus 3emin

O6o006muieHne o Teme «MUKPOIBOIIOLMS U
€€ pe3yabTaThbl»

96

O60061eHne o TeMe «Makpo3BOIIOLUS U
€€ pe3ynbpTaThD

97

98

O6o006menue no Teme «IIpoucxoxaenue u
pa3BUTHE )XKU3HU Ha 3eMIIe»

O6o06mienue no Teme «IIpoucxoxaenue
YeJIOBEKa — aHTPOIIOTEHE3)

99

O0600611eHre 0 TeMe «DKOJIOTUS — HayKa O
B3aMMOOTHOIICHUAX OPTraHU3MOB»




100 O606mieHne o Teme «OpraHu3Mbl U cpea 1 0
oOUTaHH

101 0606meH1/ie o TeMe «DKOJIOTUS BHJIOB H 1 0
MOTTYJISIIU I

102 O6006menue mo reme «buocdepa — 1 0
ri100abHast 5KOCUCTEMAy

BIIEE KOJIMYECTBO YACOB I1
OBbII| OJI CTBO YACOB I10O 102 35

I[TPOT'PAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






