MHHHCTEPCTBO HAYKH M BBICIIET'O OBPA3OBAHUS POCCHUIICKON ®EJEPAIIAN
MHUHHUCTEPCTBO OBPA30BAHUSA 1 HAYKHU PECITYBJIMKHU TAJDKMKUCTAH

POCCHMCKO-TAIKUKCKASI
CPEJIHSISI OBIIIEOBPA3OBATEJIBHASI IIIKOJIA B TOPOJIE KYJISIB (GUJTHAT)
MEKT'OCYJIAPCTBEHHOI'O OBPA3OBATEJBHOI'O YUYPEXKIEHUS
BBICIIEI'O OBPA30OBAHMSI
«POCCHICKO-TAKUKCKHM (CJIABSIHCKW) YHUBEPCUTET»

PACCMOTPEHO
Ha 3aceganuu 1IIMO yuuteneit
€CTECTBEHHOHAYYHOI0 LIUKJIa
NpEeIMETOB.

ITpotokonm Ne L m°

OT « X)ﬁ » ﬂ f) 2024 r. [
/Xacanosa H. C./

COI'JIACOBAHO 7= oot Y RBEPIKIATO

3amecTurenb qupekTopa no YP

PykoBonurens IIIMO e 2 i A : 7
: 6 JU
Y/ =
/M, Tipukas Ne 2 0/3-0
(T2 30 _(OF  204r. g
/Txymaesa 111.W./ or«J0 » 0 024 r.

PABOYAS ITPOT'PAMMA
yueGHoro npeamera «buosorus» (yriay0/1€HHbIH ypOBEHD)

s yqamuxest 10-11 kiaccos

Vyaurens: J)xymaena [llamcus I6parumMoBHa



HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMy mpeamery "buonorus" (mamee - Owomorus) Ha
ypOBHE cpenHero odumiero oOpa3zoBaHHUs pa3paboraHa Ha ocHoBe dDeaeparbHOroO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obOpazoBanuu B Poccuiickoit denepamumy,
dI'OC COO, Konnenuuu mnpenojaBaHusi ydeOHoro mnpeamera «buosiorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

VYueOunbiii npeamer «buonorus» yriyonéaHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMETHON obnacTu «EcTtecTBeHHO-
HayyHele TipeameThl». CornacHo mnonoxeHusmM DPIOC COO npoduibHbIC
y4ueOHbIE NPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
mupdepennmanmn  00ydeHUsT Ha YPOBHE cpefaHero oOmiero oOpa3oBaHHs U
MPU3BaHBl OOECIEYUTHh MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIMM, CPEIHUM
001mMM, cpeTHUM MPOodEeCCHOHAIBHBIM U BBICIIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4YeOHBIX MPEAMETOB [OJDKEH OBITh OPHEHTHPOBAaH Ha
MIPUOPUTETHOE pelIeHuEe 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBA3aHHBIX C MPOQOpUEHTANUCH OOYYaIOMUXCSd W CTUMYJIHUPOBAHHUEM
WHTEpeca K KOHKPETHOW 00JIaCTH HAy4YHOTO 3HAHWSI, CBSI3aHHOTO C OMOJIOTHUEH,
MEIULIMHOW, YKOJIOTUEH, TICUXOJIOTUEN, CIOPTOM WJIM BOEHHBIM JEJIOM.

[Iporpamma mo yueOHoMy mnpenMery "buonorusa" maér mpeacrtaBieHHE O
eI W 3ajadax u3ydeHuss ydeOHoro mpenmera «buonmorus» Ha yriryOoiéHHOM
YPOBHE, OIpeessieT 00s3aTebHoe (MHHBAPHAHTHOE) MTPEAMETHOE COAEpKaHUe, €ro
CTPYKTYpUpOBaHME 1O pa3fenaM U TeMaM, paclpeleieHre Mo Kiaccam,
PEKOMEHJIyeT TOCIE0BATENIbHOCTh M3YyUYEHHs] YUeOHOro Marepualia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBS3€W, JIOTUKM Y4eOHOro Impolecca,
BO3pAacTHBIX OCOOEHHOCTEH oOydaromuxcsi. B mporpamme mno Ouosoruu
peain30BaH MNPUHIUI IPEEMCTBEHHOCTH C HM3yY€HUEM OHOJIOTMU Ha YPOBHE
OCHOBHOro  oOmiero oOpa3oBaHus, Ojarojapss 4emMy MOpOCMaTpUBaeTCs
HAIpaBJICHHOCTh HA  MOCIEAYIOIlee pa3BUTHE OMOJOTMYECKHX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUN O 370pOBOM 00pas3e KH3HU, Ha
BOCIHUTAaHHE OEpeKHOTO OTHOLICHHS K OKpy)Karolled mnpupogHoi cpeae. B
nporpaMme Mo OHMOJOTMM TaKXKe IMOKa3aHbl BO3MOXHOCTH Y4Y€OHOro mpeaMeTra
«buonorusiy B peamuszanuu  TpeboBanuii PI'OC COO k nIaHUPYEMbIM
JUYHOCTHBIM, METaIlpeAMETHBIM M TPEJAMETHBIM pe3yJibTaTaM OO0ydYeHUS U B
GbOpMHpPOBaHUM OCHOBHBIX BHUJOB y4e€OHO-TIO3HABATEIHHOM  JIESITEIIBHOCTH
00yJarmMXcsi MO0 OCBOCHHUIO COJIEpKaHUsI OHOJOTMYECKOro O0pa3oBaHUsl Ha
YPOBHE CpeAHEro 00IIero 0opa3oBaHusl.

VYyebnsiii npenmer «buosorus» Ha ypoBHE cpelHero oOuero oopazoBaHus
3aBeplIaeT Ouojoruueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



pacimmpeHre U yriayOJjeHue 3HaHHM OOydJarommxcsi O >KMBOM MPUPOJIE, OCHOBAX
MOJICKYJISIPHOM M KIJIETOYHOW OWOJIOTUH, SMOPUOJIOTUA U OWOJIOTMH Pa3BHUTHUSA,
TeHETUKH, CEJICKIIUN, OMOTEXHOJOTHH, BOITIOIMOHHOTO YUYEHHS U SKOJOTHH.

N3yuenue yueOHoro mnpeamera «buonorus» Ha YriayOJeHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOJTOTOBKY OOYYarOIIMXCS K MOCIEIYIOUIEMY MOJIYYEHUIO
Owonornyeckoro  oOpa3oBaHMs B  By3aX W OpPraHU3ANMSIX  CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €ro CoAep X aHHs COCTABIISAET CHCTEMa
OMOJOTUYECKUX  3HAHUW, TOJYYEHHBIX TMPU  HU3YUYECHUHU  OOYyHArOUIMMUCS
COOTBETCTBYIOIIMX CUCTEMATUYECKUX Pa3/ieIOB OMOJIOTMU HA YPOBHE OCHOBHOIO
obmiero o6pazoBanusi, B 10—11 kimaccax »TH 3HaHMS MOJy4YarOT pa3BuUTHE. Tak,
paciiupeHbl U yriyOjgeHbl OWOJIOTUYECKHE 3HAHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusax, OpraHu3Me YeJOBeKa, OOIMIMX 3aKOHOMEPHOCTSX >KU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOPbIE MOXXHO HCIOJIb30BaTh KaK OPHUEHTHUPHI UIS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HWHTETparus OMOJIOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOJTYYECHHBIMU OOYYAIOIIMMHUCA TPU H3YUEHUU
bu3uKK, XUMHH, Teorpadru 1 MaTEMATHKH.

Ctpyktrypa mporpaMMmbl 1o ydeOHOMy mpeametry "buosorus" otpaxkaer
CHUCTEMHO-YPOBHEBBIII M JBOJIIOIMOHHBIA MOAXOAbl K M3YYEHHIO OHOJIOTHUU.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JJIS1 AKUBBIX
CHUCTEM Pa3HOTr0 YPOBHS OpPraHU3allii, SBOJIIOIIMHA OPraHUYeCKOro MUpa Ha 3emiie,
COXpaHEHHUs1 OHOJIOTMYECKOro pa3zHooOpasus minaHeTel. Tak, B 10 kiacce
U3Yy4aloTCd OCHOBBI MOJIEKYJISIDHOM M KJIETOYHOM OHOJOTHMH, SMOPHOJIOTUU U
OMOJIOTUN Pa3BUTHSI, TEHETUKU U CEJIEKUUU, OMOTEXHOJIOTMM W CHUHTETUYECKON
OMONIOTHH, AKTyaIN3UPYIOTCS 3HAHWUS OOYydYaromMXcs MO0 OOTaHWKE, 300JI0THH,
aHatoMuu, (usuosoruu uenoBeka. B 11 kiacce wu3y4aroTcsi 3BOJIOIMOHHOE
y4eHHUE, OCHOBBI DKOJIOTUHU U yueHue o ouocdepe.

VYyebnsiii npeamer  «buonorus» mpuszBaH  00eceuUTb  OCBOEHHUE
00y4JarmuMucss OMOJIOTMYECKUX TEOpUl U 3aKOHOB, UACH, TPUHLIUIIOB U MPaBUIL,
JIeXKaAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KApPTUHBI MUPA, 3HAHUH O
CTPOCHHH, MHOTOOOpa3suM M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, IMOIyJIALUH,
OMOLIEH03a, SKOCUCTEMbI, O BBIAAIOLIUXCS HAYYHBIX JOCTUKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSX B OUOJIOTUH, MPUKIIATHBIX ACMEKTaX OMOJIOrMuecKuX 3HaHui. J{iis
pa3BUTUS M TOJJEpXKaHUS HHTEpeca oOyyaroumxcs K OWOJIOTMH Hapsay co
3HAYUTENIBHBIM 00BEMOM TEOPETUYECKOTO0 MaTepuaia B COACPXKAaHUHU MPOTPaMMbI
1o OMONIOTHH TMPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUSA
TOM WM MHOW oOnacTh OWOJNOrMH, BKIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
y4EHBIX B PEIICHUE BAXKHEUITNX OMOJOTHIECKIX U IKOJIOTUIECKUX MPOOIIEeM.



[enb uzydenus yueOHoro npenmera «buonorus» Ha yriryOnéHHOM YpOBHE —
OBIAZICHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYPHO-(QYHKIIMOHATbHOMN
OpraHM3allMi J>KMBBIX CHCTEM pa3HOTO paHra M NpuoOpeTeHHe YMEHUM
UCIIONIb30BaTh TH 3HaHUsA B ()OPMUPOBAHMM MHTEpECa K OMpPEeNEHHON obiacTu
po(hecCHOHAFHON ACSITEbHOCTH, CBS3aHHOW C OWOJIOTHEH, WM K BHIOOPY
y4eOHOTO 3aBEACHUS IS IPOIOJDKEHUSI OMOJIOTHIECKOTO 00Opa30BaHMUs.

Joctmxenne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha
yTIyO0IEHHOM YPOBHE 00ECTIEUNBACTCS PEIICHUEM CIICAYIONINX 3a/1a4:

OCBOCHHE OOYYaIOIIMMHUCS CUCTEMBbl OMOIIOTUYECKUX 3HAHUW: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHSIX, KOHIICIIIUAX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBHUJIaX, COCTABIISIIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHUPa; O
CTPOCHHUH, MHOTOOOpa3MM W OCOOCHHOCTAX OMOJOTUYECKHX CHUCTEeM (KIIETKa,
OpraHu3M, MOMYJIAIUS, BUJ, OMOTEOIIeHO03, Orocdepa); 0 BEIAAIOMIUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIEOBAHUAX B OMOJIOTHH;

O3HAaKOMJICHHE OO0YyYarouMxcsa ¢ METOAAMM MO3HAHHUS >KUBOM MPUPOIbL:
UCCIIEIOBATEIbCKUMU ~ METOJAaMU  OMOJIOTUYECKUMX HayK (MOJIEKYJISIpHOM U
KJIETOYHOW OHOJOTUH, SMOPHUONOTMH W OHOJOTHH pa3BUTHUSA, TEHETUKH U
CCeJICKINH, OWOTEXHOJIOTUM M CHHTETUYCCKOW OWONOTHH, TaJCOHTOJIOTHH,
DKOJIOTHM);  METOJaMH  CaMOCTOSITEIBHOTO  TMPOBEACHUS  OMOJOTHYECKHX
ucceNoBaHuii B Jabopatopud W B mpuponae (HaOMoneHHWE, HU3MEpEHHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIaJicHUEe OOYYaIOIIMMHUCA YMEHUSMHU: CaMOCTOSITEIbHO  HaXOIUTh,
aHAJIM3UPOBATh W HCIIOJNB30BATh OHMOJOTHYECKYI0 WHGOPMAIUIO; TOJIB30BATHCS
OMOIOTHYECKON TEPMHUHOJIOTHEH W CHMBOJIMKOW, YCTaHABIUBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTUM ¥ COLMAIBHO-)KOHOMUYECKHMU U  3KOJIOTHYECKUMHU
npobiieMaMy 4YeJIOBEYECTBA; OLIEHMBATH IOCJEICTBUS CBOEH JAESITENBHOCTH IO
OTHOIICHHUIO K OKPYJKAIOUIeH MPUPOTHON cpene, COOCTBEHHOMY 3I0POBBIO H
3MI0POBBI0  OKPYXKAIOIIMX JIIOJeH; OOOCHOBBIBAaTH M COONIOJATh  MEpPHI
npoUIaKTUKA MHPEKIMOHHBIX 3a00JIeBaHUMN, MpaBUiIa MOBEACHUA B MPUPOJE U
oOecrniedueHrs 0€30MacHOCTH COOCTBEHHOM KU3HEACSITEIFHOCTH B UPE3BbIYaiHBIX
CUTyallUsiX TNPUPOAHOIO W  TEXHOTEHHOTO XapakTepa; XapaKTepUu30BaTh
COBpEMEHHBIC HAYYHBIC OTKPHITUS B 00J1aCTH OMOJIOTHH,

pa3BuTHE Yy 00YYAIOIMINXCSI HMHTEUIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IpOIECCe 3HAKOMCTBAa C BBIJAIOUIMMUCS OTKPBITUSAMU U COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OHOJIOTMH, pEHIaeMbIMU €10 MpoOiieMaMu, METOI0JIOTHEn
OMOJIOTHYECKOTO UCCIIeTIOBaHMUS, MIPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAHHM, PEIICHUs] OMOJOTMYECKUX 3a/1a4, MOACINPOBAHNS OMOJOTHIECKIX
00BEKTOB U MPOIIECCOB;



BOCIHUTAHUE y O0YYAIOIMIKXCS [IEHHOCTHOTO OTHOIICHUS K KUBOW MPHUPOJE B
LIEJIOM U K OTJEIbHBIM €€ 00bEeKTaM M SIBICHUSIM; (DOPMHUPOBAHHE IKOJIOTUIYECKOM,
TeHETUYECKOM TPaMOTHOCTH, OOIIeHd KyJIbTYphl TOBEACHHS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOyYarOIMIMMHUCS ~ KOMIIETEHTHOCTH B PAIlMOHAIBHOM
IPUPOJIOTIONIB30BaHUU (COOJIOJICHIE MpaBWJI TMOBEACHUA B TMPUPOJE, OXPaHBI
BUJIOB, SKOCUCTEM, OMoc(eprl), COXpaHEHUU COOCTBEHHOTO 3/10POBbS U 3/I0POBbS
OKpyXXalolmux Jiojae  (cobmoaeHus wmep mnpoduiIakTUKH — 3a00JIEBaHUM,
obOecrieueHrne OE€30MaCHOCTH JKU3HEACSITENIbHOCTH B YPE3BBIYAMHBIX CHUTYaLUSIX
OPUPOAHOTO M  TEXHOTEHHOTO0  XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJIOTMYECKUX 3HAHUI U YMEHUH B MOBCEIHEBHON KHU3HU;

CO3JaHME  YCIOBUM I  OCO3HAHHOTO  BBIOOpa  OOYyYarOIIMMHCS
VHIVUBUIYAJIbHON o0pazoBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocyenyoueMy npo(ecCHOHaIbHOMY CaMOOIPEIEICHUI0, B COOTBETCTBUHM C
WHIMBUTy ATbHBIMUA UHTEpPECAaMU U TIOTPEOHOCTIMH PETHOHA.

OO1ee 4nMca0 4yacoB, OTBEICHHBIX HA U3y4YeHHE OMOJOTHH HA yriyOJeHHOM
YpOBHE cpeaHero obmiero oopa3oBanus, coctaBisieT 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hezemo), B 11 kimacce — 102 gaca (3 yaca B HeJeto).

OT6op opraHuzanMoOHHBIX (HOPM, METOJIOB U CPEACTB OOy4eHHUs OUOJOTHH
OCYIIECTBIISIETCS. ¢ Y4ETOM CHEIU(PUKU €ro COoAep aHUs U HAIpPaBICHHOCTH Ha
OpOAODKEHHE OMOJIOTMYECKOro 00pa3oBaHHsA B OpraHU3alUsAX CPEIHEro
po¢heCCUOHAIBHOTO M BBICIIIETO 00pa30BaHMUs.

OO0s13aTeIBHBIM YCIOBUEM MPU O0yUEHUU OHMOJIOTUU Ha YyTITyOJIEHHOM YpOBHE
SBJIIETCSl TIPOBEJIEHHUE JTAa0OpPATOPHBIX M MpakTudyeckux padot. Takxke ydactue
00y4JaromuXxcsi B BBIIOJHEHUU MPOEKTHBIX M y4eOHO-HCCIEI0BATENIbCKUX PadoT,
TEMaTHUKa KOTOPBIX ONPENENSIeTCd y4YUTeJIeM Ha OCHOBE HMEIOLIUXCA
MaTepHaIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.



COJAEPKAHUE OBYUYEHUA
10 KJTACC

Copnep:kaHue IporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapctTBeHHoOM utoropoii arrectamuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHas Ouosiorusi — KOMIUIeKcHasi Hayka. Kpartkas uctopusi pa3BUTHs
Owonornu.  buonormdyeckue HAyKM M HU3ydaeMble ~HMH  MPOOJIEMBI.
dyHaaMEHTallbHbIEC, NPUKIAIHBIE W TMOHCKOBBbICE HAy4YHbIE HCCICIOBAHUSI B
OHOJIOTHUH.

3HadyeHre OMOJOrUU B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. IIpodeccun, cBszanHbie ¢ OuWosoruei. 3HAYEeHUE OMOJIOTHH B
MPAKTUYECKOM JICSTEIbHOCTH YEJIOBEKa: MEJHUIIMHE, CEJIbCKOM XO3SIHUCTBE,
MPOMBIIIEHHOCTH, OXPAaHE NPUPOJIBI.

JdeMoHcTpanuu

[Toptpetsi: Apuctorensb, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
V. I'apgen, I'. Mengens, B. 1. Bepnanckuii, U. I1. I1aBnos, . . Meunukos, H.
. Baswios, H. B. Tumodees-PecoBckuii, JIxx. Yorcon, @. Kpuxk, /. K. benses.

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

Tema 2. 7KuBble cucTeMbl U UX U3yYeHHUE

JKuBble cuctemMbl Kak mpenMer u3zydeHusi Ouosnoruu. CBONCTBA KUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOTO COCTaBa, JUCKPETHOCTh U IIEJIOCTHOCTb,
CJIOKHOCTh M YIHOPSAOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEICHUE, Pa3IPa)KUMOCTh, U3BMEHUUBOCTb, POCT U Pa3BUTHE.

YPpOBHH OpraHu3aluy KUBBIX CHUCTEM: MOJIEKYJSIPHBIA, KIJIETOYHBIN,
TKAHEBBIH, OPTaHU3MEHHBIN, MOMYJISALIUOHHO-BUI0BOM, 9KOCHUCTEMHBIM
(Onoreonienotuueckuii), Omochepusiidi. Ilpomeccrl, mpoucxopsmue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKU >KUBOro. JKu3Hb Kak ¢opMa CyIIeCTBOBaHUS
Marepun. Hayku, n3yyaromue >KMBbIE€ CUCTEMBI HAa PA3HBIX YPOBHSIX OpraHU3alUu.

Nzydenne xuBbIXx cucTeM. Metoasl Omomornyeckoil Hayku. Habmionenue,
U3MEPEHUE, IKCIIEPUMEHT, cUcTeMaTu3alus, MetaaHanus. [loHsTue o 3aBucuMon u
HEe3aBUCUMOM mnepeMeHHou. IlmaHupoBanme skcnepumenTa. I[locranoBka wu
npoBepka rumnote3. Hynesas runoresa. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosormueckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH IMOJTYYEHHBIX
pe3ynbratoB. [IpuunHBl UCKaXeHUsT PE3yJbTAaTOB »JKcnepuMmeHTa. [loHsaThe
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanuu



Tabmupt u cxembl: «OCHOBHBIE TpPHU3HAKH >KU3HWY», «buonorumueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUHU KUBOU
npupoas», «CTpoeHHE KUBOTHOM KIETKW», «TKaHU >KHUBOTHBIX», «CHCTEMBI
OpraHOB 4YEJOBEYECKOro opranusmay, «buoreonenos», «buochepay, «Metoabl
W3YUYCHHUS )KUBOU TIPUPOIBD».

O6opynoBanme:  jmaboparopHoe  OOOpyJOBaHWE  JUII  MPOBEACHHS
HaOJI0ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30oBaHuWE pPa3IMYHBIX METOAOB IIPH
V3YUYCHHH JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — cTpykTypHO-QyHKIMOHANbHAsg eIuWHUIA KuBoro. lcropus
otkpbITHs ki1eTku. Padotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann,
M. Hlneiinen, P. Bupxo). OCHOBHBIEC MOJIOKEHUS COBPEMEHHOW KJIETOYHOM
TEOPUH.

Mertoapl  MOJIGKYJIIDHOM ¥ KJIETOYHOM  OWMOJOTHMU:  MHUKPOCKOIIHS,
xpomatorpadusi, 3meKTpodope3, METOJ MEUEHBIX aToMOB, AU(QepeHInaTLHOE
neHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hurcuposanmvix
K1emoK. DIEKTpoHHasi MUKpockonus. Kongoxanvuas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyyerue Kiemox.

JdemoHcTpanumn

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

Tabnuubl u cxembl: «CBETOBOM MHUKPOCKOI, «DJIEKTPOHHBI MUKPOCKOID,
«HcTopus pazBUTHS METOAOB MUKPOCKOTTUI.

ObopynoBaHue: CBETOBOM MMKpPOCKOI, MHKpOIpEnapaTbhl pPacTUTENbHBIX,
KUBOTHBIX U OaKTEpUaJIbHBIX KIETOK.

IIpakTnueckass padora «V3yyeHue MeETOAOB KJIETOYHOM OHMOJIOTUH
(xpomarorpadus, anexrpodopes, auddepeHmanbHoe IEeHTPUYrupoBaHue,
[1IIP)».

Tema 4. XumMuueckasi Opranu3anus KJIEeTKH

XUMUYECKUM COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaAMUKPOIJIEMEHTBHI.
Bozma m €€ posib Kak pacTBOPUTENA, pEareHTa, y4acTHE B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOperyssinuu. MuHepaabHble BELIECTBAa KJIETKU, MX OHUOJOrMyecKas
pouib. POJIb KATHOHOB ¥ AHUOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoauMepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil MoJekyJbl. [lepBuunas
CTpyKTypa Oenka, NHenTuAHas CBsA3b. BTOpU4YHAs, TpeTHYHas, 4YeTBEpPTUYHAs
cTtpyktypel. Jlenarypamusi. CpoiictBa OenkoB. Krnaccudukamuss OenkoB.
buonornueckue pynkuuu 6enkoB. [lpuonsi.



VYraeBoasl. MoHOCaxapu/ibl, AUCaXapybl, OJIUTOCAXapUIbl U MOTUCAXAPUIBIL.
OO0mmii TaH CTpoeHHsT W (PUBHKO-XUMHUYECKHE CBOMCTBA  YIJICBOJIOB.
buonornyeckue GpyHKIINMM yrIeBOIOB.

Jlununpl. M'mapodunbHO-THApOGOOHBIE CBOMCTBa. Kitaccudukanys TUIuIo0B.
Tpurnuuepunbl, QGocPoyunuabl, BOCKH, CTepouabl. buonorudeckue ¢GyHKUIUU
munuaoB. OOIue CBONCTBAa OMOJIOTHYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOJIYIIPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHue HyKIE€MHOBBIX KHUCIOT.
Hykneotunpl. Ilpunnun kommiaementapHoctu. IlpaBuno UYapradda. CrpykTypa
JIHK — nBoiinas cniupans. MectonaxoxaeHue u ouosorndeckue ¢pynkuuu JIHK.
Buner PHK. ®ynkiuu PHK B knetke.

Crpoenne Mosekysbl AT®. Makposprudyeckue cBsi3u B MoJekyie ATO.
buonorunueckue gpynkunn ATD. BoccTaHOBIEHHBIE TTEPEHOCYUKH, UX (DYHKIIUU B
kietrke. [pyeue mykneozuompugocgpamer (HT®). CexenupoBanue JIHK.
Memoobl eenomMuku, MpaHCKpunmoMuKy, nPomeoMuKU.

CtpykTypHas OuoJyiorusi: OMOXUMUYECKHe U Ono(u3ndecKrue MCCIeTOBAHMS
cocTaBa U MPOCTPAHCTBEHHOW CTPYKTYpbl OuoMonekyn. Mooeruposanue
CMpYKmMypol U QYHKYUll OUOMONEKYN U ux Komniekcos. Komnviomepuwiii ouzaun u
oOpeanuyeckull cunmes OUOMONEKYN U UX HENPUPOOHBIX AHATO0208.

JdemoHcTpanumn

[Toptpersr: JI. [lomunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Huarpammel:  «PacnpeneneHne XUMHUYECKUX JJEMEHTOB B HEXKHBOM
npupoze», «PacrnpeneneHne XuMHIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubr n cxembl: «llepuognveckas TabiauIla XUMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MOJIEKYJbl BOJbI», «BellecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€IKOBOM MOJEKYJb», «CTpoeHHE MOJIEKYJI
yriieBooB», «CTpoeHHe MOJIeKyd JHUnuAoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenune Monekysbl ATO».

O6opynoBanne: XuMHAYECKasl MOCyAa U 000pyT0BaHHE.

JlabopaTtopnasi pabora «O0Hapyx)eHHE OCITKOB C TOMOIIBI0 KaYeCTBEHHBIX
peaKkuuii».

JlabopaTtopnass  pabora  «lcciemoBaHWe — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema S. CTpoenue u QyHKUIMHU KJICTKH

Tumbel KIETOK: JyKapuoTHYecKas M Ipokapuotuyeckas. CTpyKTypHO-
(GyHKIHMOHATIbHBIE 00pa30BaHUs KJIETKH.



CtpoeHre MpOKapuoOTHIECKOM KIeTKU. KiieTouHas cTeHka OakTepuii u apxei.
OcoOeHHOCTH CTpPOEHUs TeTepOTPOPHON U aBTOTPOPHOM MPOKAPHOTUUECKHUX
KJIETOK. MecTo U pojib MPOKapUOT B OMOIIEHO3AX.

Crpoenue u (GyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJICTKH.
[Inazmatuueckass wmemOpana (masmanemma). CTpykTypa IJ1a3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IIa3MaTHUYECKYI0 MEeMOpaHy: MacCHUBHBIN
(muddy3us, obneruéunas aud¢ys3us), aKTUBHBINA (IIEPBUYHBIA M BTOPUUYHBIN
aKTUBHBIM TpaHcropT). llomynponuniaemocts MeMOpanbl. Pabora Hatpwuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (Gharoruros3. JKk3omuTo3. Kierounas
creHka. CTpykTypa v QyHKIIMHU KJIETOYHON CTEHKU PacTeHH, rprOOB.

[uronna3sma. [{urozomns. [{utockener. JIBuxkenune nuromniazMbl. OpraHoubl
kiaeTkd. OpHoMeMOpaHHBIE OpPraHOWUIBl KIETKH: SHAOIJIa3MaTH4ecKas CeTb
(BIIC), annapar I'onbaxku, JM30COMBI, UX CTpoeHHe M (yHKIMU. B3auMocBsa3b
OJIHOMEMOpaHHBIX OPTraHOMJOB KiIEeTKU. CTpoeHHEe TpaHyJIspPHOTO PETHKYIyMa.
Mexanuszm nanpasnenus oeaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHUHTE3
KJIETOYHBIX ~ MeMOpaH. [mankuil  (arpaHylispHBIA)  SHAOIUIA3MATHYECKUN
petuxynym. CekperopHas QpyHkius anmapata ['onbmxu. Moougurkayus denxos 6
annapame [ onvoxcu. Copmuposka bOenxoe 6 annapame [onvoxcu. Tpancnopt
BEIIIECTB B KJIETKE. Bakyosu pacTutenbHbIX KIeToK. Kierounslii cok. Typrop.

[looyaBTOHOMHBIE  OpPraHOWJABl  KIETKH:  MUTOXOHJAPUM,  ILJTACTUJIBIL.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (PyHKIMM MUTOXOHApUM W 1uiactuia. IlepBuuHbIe,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUIB  (DOTOCUHTE3UPYIOMIMX  DYKAPHOT.
X0pomIacTbl, XpOMOILIACTHI, IEHKOIIACTHI BHICHIMX PACTEHUMH.

HememOpanubie opranouasl kietkn CTpoeHue W GyHKIMH HEMeMOpaHHBIX
OpraHouJI0B KJIETKH. Pu6ocombr. IIpomescymounvie Qunramenmul.
MukpodunamMeHTbl. Axkmunogvie Mmuxkpoguiamenmol. MBIIICUHBIE  KICTKH.
AKxmuHo8ble KOMNOHEeHmMbl HeMbluleunblx Kiemox. MukpoTpyoouku. Kierounbii
nentp. CTpoeHWE U JBWKEHHUE JKTYTHKOB U PECHUYEK. MUKpOTpyOOUKH
nuTorasMel. Llentpuons. benku, accoyuuposanHvle ¢ MUKpo@uIaMeHmamu u
muxpompyboukamu. MomopHule benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIlia3Mma, SAPBIIIKU, UX CTPOEHUE U
byukiuu. SnepHblii OenKOBBIM MaTpukc. [IpocTpaHCTBEHHOE paCHOJIOKEHUE
XpoMocoM B uHTep(ha3sHOM sape. Idyxpomamun u cemepoxpomamun. benku
XpOMaTUHA — THUCTOHBI. /JluHamuka s0epHou 000104Kku 6 mumosze. Aoepnulil
MPaucnopm.

Krnerounsle BkitoueHuss. CpaBHUTENbHAS XapPAKTEPUCTHKA KJIETOK DYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).



JdemoHcTpanumn

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

Tabmumpt 1 cxeMbl: «CTpoeHHE 3YKapUOTHYECKON KIeTKn», «CTpoeHue
XKUBOTHOM  KJIeTKW», «CTpoeHue  pacTUTENbHOM  KIeTkw», «CTpoeHue
MUTOXOHAPUMNY, «SAapo», «CTpoeHre NpOKaApUOTHIECKON KIETKNY.

ObopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOMIpEnapaTbl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIPENapaThl OaKTepUaIbHBIX KIETOK.

Jlabopatopuass padora «l3yyeHue CTpoeHMS] KIETOK pa3IUYHBIX
OpraHU3MOB).

IIpakTnueckasi padora «/3yueHue CBOMCTB KJIETOUHOH MeMOpaHbD».

JlabopatopHasi paGora «JccnenoBanue minazMonM3a M JIEIJIA3MOJIU3a B
pPaCTUTETBHBIX KIETKaX).

IIpakTuueckass padora  «l3yyeHwe  ABMIKEHUS  [MUTOIJIA3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. OOMeH BemiecTB M NpeBPallleHUE JHEPIUH B KJIeTKe

AcCUMUIISILIAS ¥ TUCCUMUIISILIASL — JIBE€ CTOPOHBI MeTabonmu3ma. Turbel oOmMeHa
BEIIECTB: aBTOTPO(HBIN W TeTepOTPOQHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
mpoleccax. JHepreTudeckoe obecnedeHue KIeTku: mnpeBpaiieHue ATD B
oOMeHHbIX Tmporeccax. DepMeHTAaTUBHBIA XapakTep peakluil KIETOYHOIO
Metabonmu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUS.
Kodepmentsl. Otnnunsa ¢pepMEHTOB OT HEOPraHMYECKHX KaTaln3aTopoB. benku-
aKTUBATOPbI W OCIKU-UHTHOUTOPHI. 3aBHUCUMOCTH CKOPOCTH (EePMEHTATHBHBIX
peakluil OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBII CUHTE3 OpPraHMYECKUX BellecTB B KieTke. DOTOCHHTES.
AHokcueenHvlli U oxcueeHHvll omocunmes y obaxmeputl. Ceemocobuparowue
nueMeHmbsl U NUSMEHmMbl peakyuoHHo2o yenmpa. Poiab XJIOpoImacToB B IpoLecce
dbotocunTe3a. CBetoBas u TeMHOBas Gaszpl. Pomoovixanue, Cs, Cy. u CAM-munwvi
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusiHue pa3znuuHbIX (akTOpoB
Ha CKOpPOCTh (poTocuHTE3a. 3HaUECHUE (POTOCHHTE3A.

XEeMOCHUHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HuTpuuuupyomue OaKTepuu, Kene300aKTepun, cepoOaKTepuu, BOIAOPOIHBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHble opraHu3Mbl. Buaesl Oposkenus. [IpoaykTbl OpokeHHS M HX
UCIIOJIb30BAaHUE YEJOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBbl Kak OOBEKTHI
OMOTEXHOJIOTHH U BO3OyuTEM 0O0JIC3HEN.

AspoOHbIe OpraHU3MBbl. Orarbl AHEPTreTUYECKOTO oOMeHa.
[ToaroToBuTeNnbHBIN ATAN. [ TMKOIN3 — OECKUCIOPOHOE PACUIETUIEHUE TITHOKO3bI.

buonornyeckoe oKuUcleHne, WK KIETOYHOE JbixaHue. Poab MUTOXOHApUHN B
nporeccax ouonoruueckoro okucienud. Luknuueckue peakuuu. OKUCIUTEIBLHOE



dochopmupoBanne. Iuepeus membpannHo2o epaduenma npomonos. Cunmes
AT®: paboma npomonuou ATD-cummaszwi. [lpeumyniecTBa a’poOHOTO IMyTH
oOMeHa BemecTB nepes aHadpOoOHBIM. DP(HEKTUBHOCTH YPHEPTETHIECKOTO OOMEHA.

JdeMoHcTpanuu

[Toptpetsl: JIxk. ITpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, [1. Mutyemnn, . A. 3aBap3uH.

Tabmump! U cxembl: «@oTOCHHTE3», «DHEpreTudecKuii oomen», «buocunres
oenka», «CtpoeHue pepMeHTa», «XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MUKpPOCKOI, 00OpYAOBaHME IJII MPUTOTOBIICHUS
MIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTtopnass pabGora «/3yueHue  KaTaIUTUYECKOW  aAKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMuIa3bl WA KaTajlas3bl).

Jlabopatopuasi pabGora «/3ydyeHue (HEepMEHTATUBHOIO paCIIEIICHUS
MIEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTtopnas pabora «CpaBHeHue TmpoueccoB (oTocuHTE3a W
XEMOCHHTE3a».

JlabopaTtopHnasi pa6ora «CpaBHEHHE MPOTIECCOB OPOKECHUSI U TBIXAHUSD .

Tema 7. HaciencrBennasi uHgopmManus U peajin3anus eé B KJIeTKe

Peakunn mMarpuuHoro cuHtesa. [IpMHIMIN KOMIUJIEMEHTAPHOCTU B PEAKLIMAX
MaTpUYHOTO cHUHTe3a. Peanusanus HacieACTBeHHON MHpopMaiuu. ['eHeTnueckuit
KOJ, €ro cBoucrBa. TpaHckpunuus — wmarpuunbii cunTe3 PHK. IlpmHnmne
TPAHCKPUILMU: KOMIUJIEMEHTAPHOCTh, AHTUNAPAJUIEIBbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.

Tpancasuus u e€ sranbl. Yuactue TpancnopTHeix PHK B Guocunrese Genka.
YcnoBusa OmocunTeza Oenka. KoaupoBanue amMuHOKUCIOT. Ponbp pubocom B
OouocuHTe3e Oemnka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKAapUOT. Perynsnus akTUBHOCTM T€HOB y NpoKapuoT. ['mmoresa
onepona (®. XKakob, K. Mano). Morexynsapuvie Mexanuzmvl IKCNPECCUl 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsauus 0OMEHHbBIX
npolueccoB B kieTke. Kietounslii romeocras.

Bupycsl — HekieTounbie (OpMbI )KM3HU U 00JIMraTHbIe napa3utbl. CTpoeHue
MPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JHK-cooepocawux supycos, PHK-cooepoicawux eupycos, 6akmepuoghazos.
Obpamuas mpauckpunyus, peeepma3sa, unmezpasa.

Bupychsie 3a00eBaHus 4enoBeka, XkMBOTHBIX, pacteHui. CITN, COVID-
19, counanbHbie U MEAUIIMHCKUAE MTPOOIIEMBI.



Buoungopmamuxa: unmeepayus u ananuz 6onrvuux maccusos («bigdatay)
CMpPYKmMypHuIX Ouonocudeckux oannvix. Hanomexnonoeuu 6 ouonozuu u meouyume.
IIpoecpammupyemvie pynkyuu 6enrxos. Cnocobvl 00cmagKu 1eKapcms.

JdeMoHcTpanuu

[Toptpetsl: H. K. Konbuos, . . IBaHOBCKUIA.

Tabmuubr u cxemsl: «buocunTte3 Genkay, «l eHernyeckuii Koma», «Bupyco,
«bakTepruodarmy.

IIpakTnueckas padora «Co31aHue MOJIEIIA BUPYCA.

Tema 8. ’/Ku3HeHHbIH HUKJI KJICTKH

Knerounsli 1uki, ero mnepuoabl M peryisiuusa. Wutepdaza u  MUTO3.
Oco0OeHHOCTH TIPOIIeCCOB, MpoTeKarmmx B uHTepdase. [loaroroBka KieTku K
nenenuto.  I[lpecunrtetmyeckuii  (MMOCTMUTOTHUYECKUW),  CUHTETUYECKUH U
MOCTCUHTETUYECKUN (MPEMUTOTUUECKUI) TIepUOabl UHTEP(a3bl.

Marpuunsiii cunte3 JIHK — penmukanus. [Ipunnunsr permkanuu JTHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJIIEIBbHOCTD.
Mexanusm permkanunu JIHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u

TenoMepasa. XPOMOCOMHBIH HA0Op KIETKM — KapuoTul. JIummouaHelii wu
rarouJaHeIi  HAa0Opbl XpomMocoMm. ['oMoJjioruuHble XpoMocoMBbl.  [lonoBbie
XPOMOCOMBL.

Henenne kimetkn — MuTo3. CTaguM MHUTO3a M NPOUCXOAAIINE B HHX

npouecchl. Tunbl MuTo3a. KaproknHe3 U UUTOKMHE3. bruomorndyeckoe 3HaYeHUE
MUTO3A.

Perynauust MuTOoTHYECKOro IMKIa KIeTKH. [Iporpammupyemas kietoyHas
rubesnp — arnomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHANbHAs TE€HOMUKA. Mexanusmuol
npoaugepayuu, oug@epenyuposku, cmaperus u euderu rkiemokx. «lL{ugposas
KlemKkay» — Ououngopmamuyeckue mooeiu QyHKYUOHUPOBaAHUsL KIemKU.

JdeMoHcTpanuu

Tabmuubl u cxembl: «KU3HEHHBIM UK KIETKW», «Murtos», «CtpoeHue
xpomocom», «Pemnmukanusa JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOIIpenaparsl: «MUTO3 B KIETKax
KOpEIIKa JIyKay.

Jlabopatopuass  padora  «/3yyenwe  XpomMocoM  Ha  TOTOBBIX
MUKpOIpenapaTax.

JlaGopaTopnas pa6ora «Habmonenue MuTo3a B KJI€TKax KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpenaparax).

Tema 9. Ctpoenne u pyHKIIUM OPraHU3MOB

buonornyeckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOYHbIE,
KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIC OPTaHU3MBI.



Oco0eHHOCTH  CTPOGHHMSI W JKU3HENEATEIbHOCTH  OJHOKJIETOUHBIX
oprauu3moB. baktepun, apxeu, OJHOKJIETOYHbIE TpPHObI, OJHOKJIETOYHBIC
BOJOPOCIH, Apyrue NpoTUcThl. KOJIOHNAIBHBIE OPTaHU3MBI.

B3anmocBsA3p YacTell MHOIOKJIETOYHOrO OpraHu3ma. T[KaHh, OpraHbl M
cuctembl opraioB. Opranu3M Kak eIMHoe 1enoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas,
MOKPOBHAs, TMPOBOJMAIIAs, OCHOBHAs, MexaHHueckas. OCOOEHHOCTH CTpPOCHHS,
GyHKIUN 1 pacroioKeHHs TKaHEeH B OpraHax pacTeHUM.

TkaHu KMBOTHBIX M 4€JOBEKA. THIMBI KUBOTHBIX TKAHEW: SNUTEIHANIbHAS,
COEIMHUTEINbHASL, MblllleyHas, HepBHasi. OCOOEHHOCTH CTpoeHMs, (QYHKIUN U
PACIIOJIOKEHUS TKAHEN B OPraHax KUBOTHBIX M YEJIOBEKA.

Opranbl. BeretaTuBHblE M T€HEpaTHBHbIE OpraHbl pacteHuil. Oprasel U
CHUCTEMBI OPTAHOB )KMBOTHBIX U 4eJIOBeKa. DYHKIIMU OPraHOB U CUCTEM OpPraHOB.

Onopa Tena oprann3moB. Kapkac pactenmii. CkeneTbl OJHOKIJIETOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapyXHbIi M BHyTpeHHHiI ckeneT. CTpoeHue u
THIBI COEAUHEHUS KOCTEM.

JIBrokeHue  OpraHm3MoB.  JIBMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOoUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOTOKJIETOYHBIX JKUBOTHBIX M YEJIOBEKA:
MblIleyHas cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Intanue opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO ras3a W
MUHEPAJIBHBIX BELIECTB pacTeHUAMH. lIuTaHue >KMBOTHBIX. BHyTpumnosoctHoe u
BHYTPUKIIETOYHOE NUIIEBapeHue. [IuTaHne MO3BOHOYHBIX MXUBOTHBIX. OTHENBI
MUILIEBAPUTENBHOrO TpakTa. llumeBapurenbHble kenesbl. [luimieBapuTenbHas
CHCTEMa YEJIOBEKA.

Jlpixanue opranu3moB. [[pixanne pactenuii. J[prxanue >xuBoTHBIX. [(uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIEeTKU. KoxkHoe nbixanue. /lprxaTenbHas NOBEPXHOCTb.
KabepHoe u nérouHoe apixanue. J(pIxaHue Mo3BOHOYHBIX JKUBOTHBIX M YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIO)KHEHHE CTPOEHUS JIETKUMX II03BOHOYHBIX JKUBOTHBIX.
JlpIxaTenpHas cucTema d4elioBeka. MeXaHu3M BEHTWISUMM JIETKUX y NOTUL U
MileKonuTaomux. Perynsamus npixanus. JlprxareabHble 00BbEMBIL.

TpaHCIIOPT BELIECTB y OpPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMbI PACTCHUIA.
TpancropT BemecTB y JKHUBOTHBIX. KpoOBEHOCHass cucteMa U €€ Oprassl.
KpoBeHocHast cucremMa ITO3BOHOYHBIX JKMBOTHbIX M yenoseka. Cepaue,
KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyrm KpoBooOpameHus. OBOJIOLUOHHBIE
YCIIOXHEHUSI CTPOCHHUSI KPOBEHOCHOW CHUCTEMBbI TTO3BOHOUYHBIX JKMBOTHBIX. PaboTa
cepaua v €€ peryssius.

Beigenenue y opranusMoB. BeineneHue y pacteHul. Beimenenue y
KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Oprasbl BblaesieHus. DuinbTpanus,



CEKpelysi 1 0OpaTHOE BCACHIBAHUE KAaK MEXaHU3MbI paOOThl OPTraHOB BBIJACICHUS.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM M BBIICIHUTENBHON cucTeMaMu. Beigenenue y
MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. CtpoeHune u (yHKIIMOHUPOBAHHE
Hedpona. OOpazoBaHrEe MOYH y YEJIOBEKA.

3ammTa y OpPraHU3MOB. 3allliTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuil M LUCTHl MPOCTEUIIMX. 3allUTa y MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. CpencrBa macCUBHOM M XUMUYECKOM 3a1UThl. DUTOHIUABI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M KX HpPOU3BOIHBIE.
3amura opranu3zMa oT Oojne3Heil. MimmyHHas cucreMa yenoBeka. Kiierounsiii u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIN W TPUOOPETEHHBIM creruduuecKuii
UMMYHUTET. Teopus KIOHaIbHO-celeKTUBHOro ummyHnurera (I1. Opmux, @. M.
bepuer, C. Tonerasa). BocnasintenpHble OTBETHI OPraHU3MOB. POk BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxkxumocTte ¥ perynsiuuss |y  OpraHu3moB. Paznpaxumocts y
OJHOKJIETOYHBIX Opranu3MoB. Takcucel. PaszmpaxuMocTs u  perymsauus y
pacteHuid. PocTOBBIE BENIECTBA U MX 3HAYCHHUE.

HepBuas cucrema u pedrnexrtopHas peryisiuus y >KXUBOTHbIX. HepsHas
cucTeMa M €€ OTHEeJbl. DBOJIIOIUOHHOE YCIIOKHEHUE CTPOEHUSI HEPBHOM CHUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pediiekc u
pednekropHas nyra. be3ycinoBHbIe U yCIOBHBIE peIIeKCHI.

['ymopanpHas perynsuus U 3HAOKPUHHASA CUCTEMA JKUBOTHBIX M YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBI. JIeHCTBHE TOPMOHOB.
B3auMocBsi3b HEpBHOM UM DHAOKPUHHON cucTeM. [ unoranamo-runoduszapHas
cucrema.

JdemoHcTpanumn

[Toptper: U. I1. I1aBnos.

Tabmuubl 1 cxeMmbl: «OIHOKIETOYHBIE BOJAOPOCHN», «MHOTOKIETOUYHbIE
Bojopocim», «baktepun», «lIpocreiimme», «OpraHbl LBETKOBBIX PaCTCHUI,
«CucTteMbl  OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pactenuit», «KopHeBble cuctembl», «CTpoeHue cTeOms»,
«CTpoeHre NHCTOBOM IUTACTHUHKWY, «TKaHMW >KUBOTHBIX», «CKEJIET 4eI0oBEKa»,
«IImmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHCTEMAY, «HepBHasgs  cucremay, «Koxay, «MpIlieyHasi ~ CHCTEMay,
«BprgenutenbHas cucteMa», «HIOKPUHHAS cHUCTEMa», «CTpOEHHUE MBIIIIbD,
«Ammynurer»,  «KuiieunononoctHeie», «Cxema  NHUTaHUS  PACTEHUID,

«KpoBeHOCHbIE CHCTEMBI TIO3BOHOYHBIX IKHUBOTHBIX», «CTpOeHUE THUIPBD,
«CtpoeHue miaHapun», «BHyTpeHHee cTpoeHHe n01aeBoro 4epsi», «HepsHas
cuctreMa poio», «HepBHas cucrema asarymkw», «HepBHas  cucrema



npecMmblkaromuxcsi»,  «HepBHas  cucrema  nrtuny», «HepBHag — cucrema
MIIeKonuTamux», «HepsHas cucrema uenoBekay, «Pediexcy.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpPENnapaThl OJHOKJIETOUHBIX
OpPraHu3MOB, MHKpPOIPENapaTbl TKAHEH, PAKOBHHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, HIJIOKOXHUX, dUBbIE K3EMIUIIPbl KOMHATHBIX PAcTEHUM, repdapuu
pacTeHUN pa3HbIX OTJAEJIOB, BIIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMHM OECIIO3BOHOYHBIX >KMBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opyI0BaHuE ISl IEMOHCTPAIIMU TOYBEHHOTO U BO3AYITHOTO MUTAHUS PACTEHUM,
pacuieruieHus Kpaxmaiyia U OeJIKOB Moj AecTBUEM (HepMEHTOB, 000PYyI0BaHUE JIs
JIEMOHCTPALMU OIIBITOB 10 M3MEPEHUIO KU3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUIN, MOJICIIH TOJIOBHOTO MO3Ta Pa3JIMYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «3yueHue TKaHel pacTeHUIN.

JlaGoparopHasi pabora «/3ydyeHue TKaHei 5KUBOTHBIX).

JlaGopaTopHasi padora «3yueHne opraHoB IBETKOBOI'O PACTCHHUS.

Tema 10. PazmHoKeHUe ¥ pa3BUTHE OPTraHU3MOB

®opmbl pa3sMHOXKEHHUSI OPraHU3MOB: Oecrosnoe (BKJIIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  6ecrnonoro  pa3MHOXKEHHUS: MOYKOBAaHUE,  CIOPYJIALNA,
dbparmMeHTanus, KIOHHPOBAHUE.

[TonoBoe pa3zmHOkeHue. IlonoBble KiEeTKM, MM rametsl. Meio3. Craauu
Mmeno3sa. [losenenne xpomocoM B menose. Kpoccnnrosep. buomorndecknii cMbICi
M€03a M IIOJOBOro Ipouecca. Meilo3 W €ro Mecto B KMU3HEHHOM IIMKIIE
OpPraHU3MOB.

[IpenzaponpiieBoe pasButue. ['amerorenes y »uBOoTHbIX. [10JI0BBIE KENE3BI.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorere3. CTpoeHue
MIOJIOBBIX KJIETOK.

OmnonoTBOpeHne U SMOpPHOHAIbHOE pa3BUTHE KUBOTHBIX. (CmocoObl
OIUIOJIOTBOPEHUSA: HApYKHOE, BHyTpeHHee. [[apTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUONIOTHUS — HAayKa
0 Pa3BUTHH OPraHU3MOB. Mopghozenes — 00na u3 2nagHbIX NPoobaIeM IMOPUOTIO2UL.
Konyenyua mopgoecenoe u moodenu mopgocenesa. Craguu >MOpHOreHes3a
KUBOTHBIX (Ha mpumepe Jarymku). JpoGnenme. Tumbl  npoGrieHus.
Jlemepmunuposannoe u HeoepmuHuposanmoe Opoobnenue. bracmyna, munsi
onacmyn. OCOOCHHOCTH APOOJCHUS MIICKONMMUTAIOMIUX. 3apOJIBIIIEBbIC JIMCTKU
(racTpyJisinys). 3akaaJKa OpraHOB M TKaHEW M3 3apOJbIIIEBBIX JUCTKOB. B3anMHoe
BIMSIHME 4YacTel pa3BUBAIOIIETOCS 3apojblilia (3MOpHOHANbHAS WHIYKIIHS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KakK  Pe3yJbTaT HEpapXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BrnusHue Ha 3MOpUOHAIBHOE pPA3BUTHE PA3JIUYHBIX
(haKTOpOB OKPYIKAIOIICH CPE/Ibl.



Poct u pasButne xuBOTHBIX. [locTamMOpuonanbubiii nepuoxa. I[Ipsmoe u
HenpsiMoe pas3BuTHe. PaszButne ¢ Metamopdo3oM y OECHO3BOHOYHBIX U
IIO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYECKOE 3HAaYE€HHE IIPSAMOrO M HENPSIMOIO
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THUIBI pOCTa KUBOTHBIX. PaKTOPHI
peryJsiliiy pocTa >KUBOTHBIX U yesoBeka. CTaiuy mocTAIMOPHOHAIBLHOTO Pa3BUTHS
y )KMBOTHBIX U yenoBeka. [leprnoipl oHTOreHes3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOrHMYECKUE MTPOLECCHI.

PasMHoxeHune u pasButue pacteHui. ['amerodput m cmopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue crop B TMpolecce Menosa.
['amerorene3 y pacreHuid. OIIOAOTBOPEHHE W PAa3BUTHE PACTUTENBHBIX
opranu3MoB. /[BoitHOe OMIIOOTBOPEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHnu3MBbl pETyISLAA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHcTpanuu

[Toptpetsi: C. I'. Hapamun, X. HInemas.

Tabmuubr u cxembl: «BereraruBHoe pasmHOxeHue», «Tumbsl Oecmosoro
pasMHOXEHUD», «Pa3MHOXKEHHE XJITaMHUAOMOHaAb», «Pa3MHOXEHHE 3BIJIEHBD,
«Pa3MHOXeHue TUApbD, «Menosy, «XpoMocoMmbly, «l'amerorenes», «CTpoeHue
AWIEKIICTKH U cnepMaro3onsia», «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButhe waiickoro xyka», «Pa3Butue capaHum»,
«Pa3Butne narymkw», «JlBOMHOE OIUIOAOTBOPEHHME Y ILBETKOBBIX PACTECHUI»,
«CTpoeHue ceMsiH OTHOJOJBHBIX M JBYJOJIBHBIX PAaCTEHUI», «KU3HEHHBIN ITUKII
MOPCKOW  KamycTb», <«OKU3HEHHBIM IUKI MXa», <« KU3HEHHBIA  IUKII
MArnopOTHUKA», <« KM3HEHHBIN LUK COCHBDY.

ObopynoBaHHe: CBETOBOMl MHKPOCKOI, MHUKPOIpENaparhl SIMIEKICTOK U
CIIEpMATO30HUI0B, MOAEND «LMKIT pa3BUTHS JAATYLIKHY.

JlabopaTopHasi padora «3yueHne CTpOEHHUs MOJOBBIX KJIETOK HAa FOTOBBIX
MHUKPOIIPENapaTax».

IIpakTnyeckass padora «BbIsBIEHHE TPU3HAKOB CXOJCTBA 3apOAbIIIEH
MTO3BOHOYHBIX KUBOTHBIX).

JlabopatopHass paGora «CTpoeHHE OpraHoB pPa3MHOXKEHUS BBICIIMX
pacTEeHU.

Tema 11. I'eneTuka — Hayka 0 HACJIEJICTBEHHOCTH W HM3MEHYHMBOCTH
OpPraHu3MoOB

Wctopusi craHOBIEHHWS W pa3BUTHUA TE€HETUKM Kak Hayku. PaGoter I
Mengmens, I'. ne ®pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pa6otel H. K. Konbuioa, H. 1. Basunora, A. H. benozepckoro, I'. JI.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.



OCHOBHbBIE€ T€HETUYECKHUE MOHITUSL U CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIC TEHbI, aJbTCPHATUBHBIE IPU3HAKW, JOMHUHAHTHBIA W PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHUII, (DEHOTHII.
OCHOBHBIE ~ METOJbl ~ T€HETUKH: TUOPUAOJOTUYECKUM,  LUTOJIOTHYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU.

JdemoHcTpanumn

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kosnsnos, H. H.
BasunoB, A. H. benoszepckuii, I'. [[. Kapneuenko, FO. A. ®umunuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl U cxeMbl: «MeTobl TeHETUKIY, «CXeMbl CKPEILIUBAHUSD.

Jlabopatopuass paGora «JIpozoduna Kak OOBEKT TEHETUUYECKHX
VICCIIEIOBAHUIY.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBblli 3akoH MeHaenss — 3akoH
ennHoo0pa3ust THOpUI0B nepBoro nokojeHus. [lpasuno nomuaupoBanus. Bropoit
3aKOH MeHaenss — 3aKkOH pacUICIUICHUs MPU3HAKOB. LluTosIOrMuYecKkne OCHOBBI
MOHOTHOPUIHOTO CKpEIIMBaHUs. [ UOTe3a YUCTOTHI TaMET.

AHanm3upytolee ckpemuBanue. [[poMeKyTOUHBIN XapaKTep HACIIEIOBAHUS.
Pacmiennenue npu3HakoB Mpy HEMOJIHOM JOMUHUPOBAHHH.

Jurubpunnoe ckpeuBanue. TpeTtnii 3akoH MeHens — 3aK0H He3aBUCUMOTO
HACJEeNOBaHMWs ~ TpPHU3HAKOB.  [[uTolOrMYeckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILIMBAHUS.

CuemnienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuernieHHoe
HACJIEJOBAHUE TEHOB, HAPYIICHHE CLEIUICHUS MEXAy TIe€HaMH. XPOMOCOMHAas
TE€OPHUsI HACIEICTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIA MEXaHU3M ONpEETIeHUs 1oJ1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbII M TeTepOraMeTHbIA I10J1. ['eHeTuueckas
CTPYKTypa MOJIOBBIX XpoMocoM. HacnenoBaHre Npru3HAKOB, CHENJIEHHBIX C ITOJIOM.

['eroTun kak nenoctHas cucrema. [lnenorponns — MHOKECTBEHHOE AEHUCTBHE
reHa. MHOXECTBEHHbIM aiUleu3M. B3anMOAenCTBUE HEAUIECIbHBIX TE€HOB.
KommnementapHocts. Onuctas. [lonmnmepus.

['eHEeTHUECKUIT KOHTPOJIb PA3BUTHUS PACTEHUM, KUBOTHBIX M YEJIOBEKa, a
TaK)Ke (PU3MOIOTMYECKUX MPOLECCOB, TOBEACHUS M KOTHUTUBHBIX (DYHKIIMMA.
['eHeTrUeckre MEXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbBI B3aMOJICHCTBHS «XO35WUH
— Tapa3uT» U «XO3IMH — MHUKpoOMOM». ['eHeTWdyecKkrne acmeKThl KOHTPOJS |
WU3MEHEHUS HACJIEICTBEHHON MH(OpPMAIIUU B TOKOJICHUIX KJIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

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



Tabmumst u cxemsl: «IlepBbiit 1 BTOpoi 3akoHbl Menaensa», « TpeTuil 3aKoH
MeHnpgens», «AHanu3upyroumee cKpeumBanue», «HemnogHoe IOMHUHHpPOBaHUEY,
«CrenyieHHOE HAcleIOBaHUWE TMPHU3HAKOB y Apo3oduib», «['eHeTnka momiay,
«Kapuotun denoBeka», «Kapuotun apozoduiby, «Kapuotum nOTHIBDY,
«MHOXECTBEHHBIN alIeNN3M», « B3auMOIeICTBUE TEHOB.

O6opynoBanue: MoOJenb i JEMOHCTpAallMM 3aKOHOB E€IMHOOOpa3us
ruOpUOB TEPBOrO TMOKOJEHHUS M PaCIICIJICHHs MPU3HAKOB, MOJAENb MJis
JEMOHCTpPAllMM 3aKOHA HE3aBHUCUMOTO HACIIEIOBAHUS IPU3HAKOB, MOJAENb IS
JEMOHCTPAllMM CLEIUICHHOTO HACJIEIOBAHUS NPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuyeckas padora «M3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO
CKPEIIUBAHUS Y IPO30(PHIIBD).

IIpakTuueckass  paGora  «M3yueHue  pe3ysnbTaTOB  JUTHOPUIHOTO
CKpEUIMBaHUA Yy AP030(UIIBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

BzaumoneiictBue reHotuna u cpeasl npu  GOpMUPOBAHUU (PEHOTHUIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHBIE NMPU3HAKU. Busl
W3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIIEACTBCHHASI.

MonudukanuonHas u3MeH4YMBOCTh. Poib cpeapl B popMUpOBAHUU
Moau(UKaIIMOHHOW M3MeH4YnBOoCcTH. HopMa peakuuu npusHaka. BapuannoHHBIN
psin u BapuauuonHas kpuBas (B. HMoranmucen). CoiicTBa Moau(puKalnnOHHON
U3MEHYUBOCTH.

['eHoTMIIMYECKAsT N3MEHUYNBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bupl reHOTUITHYECKON M3MEHYMBOCTH: KOMOMHATUBHAS, MyTAllMOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOWM MpOLECC — OCHOBA
KOMOMHATUBHON M3MEHYUBOCTU. POJIb KOMOMHATHBHON M3MEHYMBOCTH B CO3aHUU
IeHEeTHYECKOr0 pa3HOoOOpas3us B Mpeesiax OJJHOTO BUA.

MyTannoHHass W3MEHYMBOCTb. BHAbl MyTaluii: TE€HHbIE, XPOMOCOMHEIE,
reHoMHble. CIIOHTaHHBIE W  HMHAYLUMPOBAaHHbIE MyTauuu. SaepHble H
nuToIUIa3MaTuyeckue Myrauuu. CoMaTnyeckue W MoJoBble MyTauuu. [IpuduHbI
BO3HUKHOBEHUs MyTanui. MyTareHsl M HMX BIHWSHUE Ha OPraHU3MBL.
3aKOHOMEpPHOCTH MYTALMOHHOI'O MPOLECCA. 3aKOH TOMOJOTHYECKUX pPAIOB B
HacnencTBeHHoM m3meHunBoctH (H.M. BaBwiioB). BHesjepHass U3MEHUHUBOCTh U
HAaCJICICTBEHHOCT.

Onucenemuxa U INUSEHOMUKA, PpOIb INUSEHEMUYECKUX (HaKmopos 8
HAac1e008aHuu U U3MEHYUBOCMU (PeHOMUNUYECKUX NPUSHAKOS8 Y OP2aAHUIMOB.

JdeMoHcTpanuu

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



Tabmumbr u  cxembl: «Buasl wm3meHumBOCTHY, «MonudukannonHas
U3MCHYHUBOCTEY, «KomOnHaTuBHas U3MCHYHUBOCTEY, «Meiio3,
«OmnonoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BEKay, « Bumbl myTammii.

O6opynoBaHue: XKUBble U TepOapHble SK3EMIUISAPbl KOMHATHBIX PAcTEHUM,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHUYHUBOCTH.

JlabopaTtopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(UKAIMMOHHON W3MEHUYMBOCTU. [locTpoeHue BapuallMOHHOTO psina U
BapHUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3odunsl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTuKa YesioBeKka

Kapuorun uyenoseka. MexayHapoaHas Iporpamma HCCIEIOBaHHUS T€HOMa
yejaoBeKa. MeTonpl  M3Y4YEHHsS] TIEHETMKM  YEJOBEKAa: TIE€HEATIOrMYECKHM,
OJIM3HEIOBBIH, LHUTOrE€HETUYECKUH, NOMYJIALMOHHO-CTAaTUCTUYECKU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAEIEHUE TEHOTHUIIA!
MTOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[TI[P-ananu3a. HacnencTtBenHbie 3a001eBaHus YeIOBeKa. | €eHHbIE 1 XPOMOCOMHBIC
Oosie3Hu dYenoBeka. boyie3HW ¢ HACIEICTBEHHOM MPeapacioyioKEHHOCTHIO.
3HaYeHUEe MEAULMHCKON T€HETUKHU B MPENOTBPALICHUN U JICUHEHUH T€HETUYECKUX
3a00seBaHU YenoBeKa. MeauKo-TeHeTHUeCcKoe KOHCYJIbThupoBaHue. CTBOJIOBBIC
KJIeTKU. [loHSTHE «TEHETHYECKOTO Tpy3a». ITUUECKUE acClEeKThl UCCIEAOBAHUN B
00J1aCTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (akToOpbl MOBBIIMIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
bu3YecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpy:Karouiel cpennl. ['eHeTnueckas
MPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTATOJIOTHSAM.

JdemoHcTpanumn

Tabmuubl u cxembl: «Kapuotun venoBeka», «MeTollbl U3yUEHUS] TE€HETUKHU
yesioBekay, «l eHeTnyeckue 3a00JeBaHUs YETOBEKaY.

IIpakTnyeckas padora «CocTaBieHUE U AaHAIU3 POAOCIOBHON.

Tema 15. Cenekuusi OpraHu3sMoB

JlomecTukanusi W CeJNeKUUs. 3apoKJACHUE CEJEKIMU U JOMECTUKAIUU.
VYuenne H. WM. BaBumoBa o IleHTpax NOpouUCXOXKACHUS U MHOTO0Opa3us
KYyJbTYPHBIX pacTeHuil. Ponp ceinekuuy B CO3IaHUM COPTOB PACTEHHUM M IMOPOJ
#*uBoTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTHYECKUX pAIOB B
HacleacTBeHHONM wu3meHumBoctd H. 1. BaBumoBa, ero 3HadeHue s
CEJICKIITMOHHOM paOOThI.

Metoasl cenekIMoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
WHMBUAY AJIbHBIN. Ortanbl ~ KOMOWHALIMOHHOW  CENEKIIHH. HcnbiTanue



IPOM3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHUIY C TOMOIIBIO OLIEHKU
¢deHoTHIa TOTOMCTBA U OTOOP MO reHOTUITy C momotkio aHaimmusa JHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJA  CEJIeKIMOHHOM  paboThl.
PagyanmoHHbBIN 1 XUMUYECKUN MYTAareHe3 Kak MCTOYHUK MYTAlMi Y KyJIbTYPHBIX
dbopm opranusmoB. lcrnosib30BaHME TEHOMHOTO PENAKTUPOBAHHMS M METOJI0B
pexomOuHanTHRIX JIHK 17151 momydeHust iCX0AHOTO MaTepurana sl CeJICKIIUU.

[Tomyuenune MTOJIUTLIIOUIOB. BuyTtpuBuaosas rHOpUIN3aIINS.
bnu3kopoACcTBEHHOE — CKpelMBaHue, wWidn  UHOpuAMHr.  HeponctBenHoe
CKpeluMBaHue, win aytopuauHr. ['ereposuc um ero npuuuHbl. Hcnonab3oBaHue
rerepo3uca B cenekuuu. OtmanénHas rubpuauzanus. [Ipeononenue Oecruoaus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEJICKIIUNA PACTEHUHN U )KUBOTHBIX. « 3e1éHas
DEBONIOYUAN.

CoxpaHeHre U M3y4YeHUE F'€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUH U
UX JUKUX pOAMYEH JJiS  CO3JaHUsl HOBBIX COPTOB W TUOPHUIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJbTYp. /H3yuenue, coxpaneHue u  ynpaejieHue
2eHeMUYeCKUMU Pecypcamu CeNbCKOXO3AUCMEEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 YeAX YIYUUeHUs CYUWeCcmeyIouux U CO30aHUs HOBbIX NOPOO, IUHUL U KPOCCO8, 8
MoOM uHucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUYHbIX UCCAe008aAHULL
nepeodosvix uoell U nepcneKmuHbIX MexHOL0SU.

JdemoHcTpanumn

[Toptpersr: H. W. Basumos, M. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykwsanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuubl u cxembl: «LleHTpbI TPOUCXOXKIECHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHuin», «3aKOH TOMOJIOTHYECKHX PSAAOB B HACIECICTBEHHONM M3MEHYMBOCTIY,
«Metonpl cenexumy, «OtnanéuHas rudbpuauzanus», «MyTtareHesy.

JlabopaTtopHasi padora «J3yueHre cOpTOB KyJbTYpHBIX PACTEHUN U MOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3yyeHrne METOAOB CEJICKIIMU PACTCHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHHD».

Ikckypcusi «OCHOBHbIE METONBl U JIOCTHIKEHHSI CEJIEKIMUM PAaCTeHUl U
KHUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHILMIO, IIJIEMEHHYIO bepmy,
COPTOMUCHBITATENBHBIN y4acTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpaTOPUIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHoI0rUs U CHHTETHYECKAA OMOJIOTUS

OOBEKThI, HMCTHOJB3yEeMble B OMOTEXHOJIOTHH, — KJIETOYHBIE U TKAHEBBIC
KYJIbTYDBI, MUKPOOPTAHU3MBI, 170:¢ XapaKTEpUCTUKA. TpagumonHas
OMOTEXHOJIOTHS:  XJIeOOMEeUYeHue, TMOJIYyYEHUE KHUCIOMOJIOYHBIX MPOJIYKTOB,
BUHOJenMe. Mukpoouosornueckuii cunre3. OOBEKTbI MHUKPOOMOJIOTHUYECKHUX
TexHoJsoruid. [Ipon3BoACTBO OeKa, aMUHOKHUCIOT U BUTAMUHOB.



Co3nilaHre TEeXHOJOTrMid U MHCTPYMEHTOB LEJICHANPABICHHOIO U3MEHEHUS U
KOHCTPYMPOBAHHsI TEHOMOB C LIEJIBIO MOJy4€HUsI OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIepKallliX HE BCTPEYAIOIIMECS B IPUPOIE OMOCUHTETHUECKUE Ty TH.

Kinerounasa unxkeHepusa. MeTonpl KyJlbTypbl KJIETOK W TKaHEW PACTEHUN U
#uBOTHBIX. Kpuobanku. Comaruyeckas THOpUAM3aLMS U COMATUYECKUN
smOpuorene3. lcmonb30BaHue TrarjiouoB B CENEKUUU pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumei. Hcnonv3oeanue MOHOKIOHANIbHBIX U NOAUKIOHATbHBLX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJIOTBOPEHHUE. PeKOHCTpyKIus
AWIEKIIETOK U KJIOHUPOBAHHUE JKUBOTHBIX. METOA TpaHCIUIAHTALMU SIAEP KIETOK.
Texnonozuu 0300p08IeHs, KYIbMUBUPOBAHUSL U  MUKDOKIOHALHO2O
DPA3MHOICEHUSL CENIbCKOXO3AUCNEEHHBIX KYIbMYD.

XpoMOCOMHass W TeHHasg HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha |
koHcTpyupoBanue pexkomOouHaHTHbIX JIHK. Co30anue mpanceennvix opeanuzmos.
JlocTuxkeHrnss M NEPCHEKTHUBBI  XPOMOCOMHOM W TI€HHOW  HHKEHEPHH.
DKOJOrH4eCKHe U ATUYECKHUE TPOOIEMbl T€HHOU HHKEHEPHUH.

Meaunmnckue ouotexnonoruu. [locrrenomuas uudposas menunumna. [TL[P-
JTUArHoCTUKa. MeTaOOJOMHBIN aHaMW3, TEHOIECHTPUYECKUU aHajdu3 MpOoTeoMa
YeJOBEKA IS OLIEHKH COCTOSIHHSA €ro 340poBbs. VCHOJIB30BaHHE CTBOJIOBBIX
kieTtok. TaprerHas Tepanusi paka. 3D-Ououmkenepus g pa3pabOTKu
(GyHIaMEHTaJIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/IaHWs KOMILUIEKCHBIX
TKaHEel COYeTaHHMEM TEXHOJIOTUH TpEXMEPHOro OHONMpHUHTHUHTA M ckaddoiauHra
JUISL PELIEHUS 3a/1a4 EPCOHATM3UPOBAHHON MEIULIMHBI.

CozniaHve BEKTOPHBIX BAaKIMH C IEJIbI0 OOecrnedyeHus: KOMOMHHUPOBAHHOM
3ammTel OT Bo30yauteneit OPBU, ycraHoBieHHE MOJEKYJISIPHBIX MEXaHH3MOB
¢ynkmonupoBanus PHK-comepxammx BuUpYyCOB, BBI3BIBAIOIIUX OCO0O OMacHbIE
3a00JIeBaHNUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabnuubl n cxemsbl: «Vcnoap30BaHEe MUKPOOPTaHU3MOB B TIPOMBIILIEHHOM
IPOU3BOJCTBEY, «KiletouHas nwxxenepusn», «I eHHass HHKEHEPU».

JlabopaTtopHnasi padora «l3yueHne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llomydyeHrne MOTOYHOKUCBIX IPOTYKTOBY.

IKCKypcusi «bHOTEXHONOTMsA — BaKHEWINAsl IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MMPOU3BOJICTBO)».

11 KJTACC

Tema 1. 3apo:xneHue W pa3sBUTHE 3BOJIOUMOHHBIX NpeACTABJICHHMI B
omosioruu

OpomonnoHHas teopus Y. Jlapuna. IIpennoceuiku BO3HUKHOBEHUS
napBuHu3Ma. JKusHp u Hay4dHas aesrenbHocTh Y. JlapBrHa.



JIBrKy1MEe CHUITbI 3BOTIOLMH BUAOB 110 Y. JlapBUHY (BBICOKas NHTEHCUBHOCTD
pa3MHOXKEHHUSI OpPraHW3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBaHHE, ECTECTBEHHBIN M UCKYCCTBEHHBIN O0TOOD).

Odopmnenue cunTeTnueckot Teopun HBomtonnu (CTD). HelitpanbHas
Teopust sBomouud. CoBpeMeHHas JBOJIOLUMOHHAs  Ouojorug. 3HaYeHHE
HBOJIFOLIMOHHON TEOPUH B (POPMUPOBAHUY €CTECTBEHHO-HAYYHON KapTUHBI MHUpA.

JdemoHcTpanumn

[Toptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kioswe, Y. lapsun, C. C. UerBepukos, 1. 1. llImansraysen, [Jx. Xonaein, . K.
benses.

Tabmumet u  cxembl: «Cucrema xuBoil mnpuponsl (mo K. Jlunuer)y,
«Jlecthna xuBbBIX cymiectB (mo Jlamapky)», «Mexanusm QopMupoBaHuUs
npucnocoOseHnii y pacteHuii u kuBOTHbIX (mo Jlamapky)», «Kapra-cxema
MapuipyTta nytemectBus Y. lapsunay, «Haxoaku Y. Jlapsunay, «DopMbl 00pbHObI
3a cymectBoBaHuey, «lloponbr romy6eit», «MHoroobpasue KyJabTypHBIX (GopM
KarmycTb», «[lopoabl JoMalHuX )KMBOTHBIX», «CXxeMa 00pa30BaHusl HOBBIX BHUIOB
(mo Y. [apBuny)», «CxemMa COOTHOLICHHS JIBUXKYIIMX CHJ 3BOJIOLHI,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPHUH IBOJIFOLIUN.

Tema 2. MUKPOIBOJIIOIHS U €€ pe3yJIbTaThl

[TonysAuus Kak 3yeMeHTapHas eIHHHIA 3BOJIOLMUH. COBpEMEHHBIE METOMABI
OLICHKM TE€HETUYECKOTO pa3zHoOoOpa3usi W CTPYKTypbl mnomymsiuuid. W3meHenue
reHooHa TOMyJSMKU KaK DJIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeTnueckoro paBHoBecus k. Xapau, B. Baitn6epra.

DOneMeHTapHble (DakTOpbl (IBHXKYIIUE CHJIbI) SBOJIOUMUA. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeH4YMBOCTh. [JIpeiid TreHOB — ciydailHbIe
HEHANpaBlieHHbIE M3MEHEHHMs] 4YacTOT aened B momyssiusax. Oddekt
ocHoBatend. JIpgexm Oymwvirouno2o 2opaviuika. CHUdCeHUe 2eHemuyecKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpgpexma Opetigha cenog 6
oonbwiux U manelx  nonyaayuax. Mwurpamuu.  M3omsums  mOmMyJsSuii:
reorpaduyeckas (IpOoCTPaHCTBEHHAs ), OMoJIoTUYecKas (PErnpoyKTUBHAS).

EctectBennblii 0oTOOp — HampaBisitonmii  (aktop 3Bomonud. DopMbI
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMM, CTaOWIM3UPYIONMIUMA,  pa3pblBaOIIUN
(mu3pynTtuBHbiii). [TomoBoit oTO0p. BO3HMKHOBEHHE W 3BOJIIOIHUS COIMATBLHOTO
NOBEJECHUS KUBOTHBIX.

[Tprcnoco0aeHHOCT,  OPraHU3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIOIHH.
Bo3HukHOBeHHe — mpucnocoOieHud y  opraHusmoB.  Apomopdo3sl U
uauoanantauuu. [lpumepsl npucnocobieHnit y opraHu3smMoB: MOpP(hOIOrH4YecKue,
dbusnonoruyeckue, - OMOXMMHUYECKHE,  TOBeAeHYecKkne.  OTHOCHUTENbHOCTh
IPUCIIOCOOTIEHHOCTH OPraHU3MOB.



Bun, ero xputepum u cTpykTypa. BumooOpasoBanue Kak pe3yJbTaT
MUKpO3BOMIOIMU. M3omsmus — kimodeBod ¢aktop BuaooOpaszoBanus. Iyt u
CIIOCOOBI BUI000pa30BaHUS AJITOTIATPUIECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (DKOJOTUYECKOE),  «MTHOBEHHOE»  (MOJMIUIOMAN3ALHUS,
rubpuauzanus). JJIMTenTbHOCTh IBOJIIOIIMOHHBIX MPOIECCOB.

Mexanu3mbl HopMUPOBaHHS OMOIOTUYECKOTO pa3HOOOpa3usl.

Ponp sBomionMOHHON OuoNOorMM B pa3pabOTKe HAay4YHBIX METOJOB
coxpaHeHusi OMopa3zHooOpazusi. MUKPOIBOJIONMS M KOIBOJIOLMS Mapa3suTOB U UX
x0351eB. MexaHu3mbl (OPMUPOBAHUSL YCTOMUMBOCTH K aHTUOMOTHKAM M CIIOCOOBI
O0pBOBI C HEM.

JdemoHcTpanumn

[Toptpetsi: C. C. YerBepukos, O. Maiip.

Tabmuubl 1 cxembl: «MyTalMoOHHAs HW3MEHYUBOCThHY, «llomymnsiuonHas
CTpPYKTypa Buaa», «Cxema nposiBiieHus 3akoHa Xapau—BaiinOepray», «J{Buxyiue
CHJIBI 3BOJIIOLUNY, «IKOJOTHYECKasi M30JSALUS MOMYJSIUI CeBaHCKOU (hopenny,
«l'eorpaduueckass H30JALUS  JUCTBEHHMUIIBI CHOUPCKOM H  JIMCTBEHHUIIBI
naypckoit», «IlonynsinoHHbIE BOJHBI YUCICHHOCTH XUITHUKOB U XepTB», «Cxema
JEUCTBUSL €CTeCTBEHHOTo oTOOopa», «DopMbl OOpHOBI 3a CYIIECCTBOBAHHEY,
«MnpyctpuanbHblii Menanu3my, «KuBble uckonaemMbie», «[IokpoBUTEIbCTBEHHAS
OKpacka AKUBOTHBIX, «[Ipenymnpexaaromias OKpacka KUBOTHBIX),
«Dusnonoruueckue agantauun», «lIpucnoco0IeHHOCT, OpraHu3mMoB u €€
OTHOCHUTENBHOCTHY, «Kputepuu Buma», «Bunbl-nBoitHukny, «CTpykTypa BHIa B
npupojse», «CrnocoOsl BugooOpazoBanus», «l'eorpaduueckoe BuI000pa3oBaHUE
TPEX BUAOB JaHABIIICH», «IKOJIOrMUYECKOe BUI000pa30BaHWE BHUAOB CHUHUI,
«ITomumnmonbl pactenuit», «KamycTHo-peneuHblil ruopumy.

O6opynoBanue: repoapun pacTeHUM, KOJJICKIIMA HACEKOMBIX, dydesa ITHI] 1
3BEpeil ¢ mpuMepaMu pa3IMYHBIX NPUCHOCOOJICHUM, 4Yydesla NTUI U 3Bepen
pa3HbIX BHUJAOB, TrepOapuu pacTeHUd OJIM3KUX BHUIOB, OOpPa30BaBLIMXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlaGopaTopnass padora «BpIsiBiIeHHE W3MEHUMBOCTH y 0co0el OJHOTrO
BUJIAY.

Jlabopatopuass  padora  «lIpucnocobrenus  opraHusmMoB U HX
OTHOCHUTEJIbHAS 1IEJIECO00PAZHOCTDY.

JlaGopaTtopnas pabGora «CpaBHEHHE BHUJOB MO MOP(HOIOrHUECKOMY
KPUTEPHUION.

Tema 3. Makpo3BOJIIOLMS U €€ Pe3yJIbTAThI

Metonbl  u3yudeHuss MakposBosonuu. [lameoHToNmOrMYECKHEe  METOJbl
uzyyeHus: oHBomonuu. Ilepexonnbie ¢opMbl U (QUIOTEHETUYECKUE  PSIbI
OpPraHU3MOB.



buoreorpaduueckue Meronpl u3zydenus sBoitouuu. CpaBHeHue (Iopsl U
dbayHbl MaTepuKkoB M OCTPOBOB. buoreorpaduueckne obOmactu 3emun. Bumbi-
SHAEMUKHU U PETUKTHIL.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKHUE METO/bl U3YUYEHUS
3BONMIONMHU. ['€HEeTHYEeCKMEe MEXaHU3Mbl SBOJIIOIMM OHTOTEHE3a U IMOSBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynumenTtapHsle  opranbl M aTaBU3Mbl.  MOJEKYJISIPHO-T€HETHYECKUE,
OMOXMMHUYECKHE W  MaTeMaTUYECKME  METOJbl  M3YyYEHHsS]  SBOJIIOLUU.
['omonoruunsie reHbl. COBpEMEHHBIE METOIbl MOCTPOCHUS (DUIOTEHETHUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJTIOLUS TEHOMOB.

OOmue 3aKOHOMEPHOCTH (TpaBwiia) 3BOJONMH. [Ipunyun cmenvli yHKyuil.
HeobOpatumocTs 3BoMonMK. AnanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJTIOIUH.

JdemoHcTpanumn

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, @. Mrosuiep, O. I'ekkelsb.

Tabmuipl u cxembl: «PUIOTEHETUYECKUN PSIT JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3yoOble  smepb»,  «Crerouedansv»,  «Punnopute»,  «CeMeHHbIE
nanopoTHukw», «buoreorpaduueckue 30HbI 3emuan», «/peild KOHTUHEHTOBY,
«Penmukte», «HauanbHble cTaguu 3MOPHUOHAIBHOTO PA3BUTHUS TO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE M AHAJOTHYHBIE OpraHb», «PyIHMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE Ha0Opbl 4YEJIOBEKa W IIUMIAaH3e», «l JaBHbIE
HaIpaBJICHUS IBOIIOIUNY, «O0IIME 3aKOHOMEPHOCTH YBOJIFOILIUNY.

O6opynoBaHue: KOJUIEKI[UU, TepOapuu, MYJSDKM HCKOMAEeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISDKH T'OMOJIOTHYHBIX, aHAJOTUYHBIX, PyAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIMHA HACEKOMBIX.

Tema 4. [Ipoucxo:kaenne u pa3BuTHe *KU3HHU HA 3emuie

Hayunble TUMOTE3bl MNPOUCXOXKIEHUS >KM3HM Ha 3emie. AOUOreHe3 U
naHcrepmus. [J[oHayuyHble IPENCTaBICHUS O 3aPOKICHUU JKU3HU (KPEalMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOXKICHUS )KU3HU U €€ onpoBepxkeHue onbiraMu .
Penu, JI. Cnamnannanu, JI. [Tactepa. [Iponcxoxaenue sKu3HA U aCTPOOHOJIOTHS.

OcHOBHBIE ATarnbl HEOPTaHUYECKON ABOJTIOIUH. [Tnanerapnas
(reosioruyeckasi) HBOJIOIUS. XHUMHUYECKas 3BOJIOLMS. AOHOTEHHBIM CHHTE3
opraHuyeckux BemniecTB M3 Heopranudeckux. Ombir C. Mwmepa u I'. HOpmu.
OOpazoBanue mosuMepoB u3 MoHoMmepoB. Koamepsarnas rumotesa A. U.
OmnapuHa, runotesa nepBuyHoro OynboHa . XomnaeiiHa, reHeTudecKas Tunores3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. I'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.



HUctopust 3emumm u MeroAwsl €€ u3yuyeHus. Vckomaemble OpraHU4ecKue
octatku. ['eoxponosnorus u e€ weroabl. OTHocuTenbHass © aOCONIOTHAs
reoxponosiorus. ['eoxpononornyeckas mKaaa: 30Hbl, 3pbl, IEPUOIBI, ITIOXH.

HavaneHuble 3Tanbl opraHmyeckod spomtouuu. [losBiieHHe u 3BOMIIOLUA
HEPBBIX KJIETOK. DBOJIOLUSA MeTa0oau3Ma. BO3HMKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOTIIEHKN KaK aHAJIOT MEPBBIX HA 3eMJjie COOOIECTB.
CrpomaTonuTsl. [IpokapruOTHl U 3yKapHOTHI.

ITpoucxoxaenne 3yKkapuoT (CUMOUOTEHE3). DBOJIIOLUOHHOE TPOUCXOKACHHE
BHUpycOB. lIponcxokaeHne MHOIOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHHe
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tambl ABOJIIOIMH BHICIIUX pacTeHuil. OCHOBHbIE apoMOp(O3bI
pacrennii. Bpixoxy pacremun Ha cymy. IlosBieHue CHOpOBBIX pacTeHUM H
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. IIpoMcxXokIeHHEe LBETKOBBIX
paCTECHUH.

OCHOBHBIE 3Talbl 3BOJIONHUHM KXUBOTHOrO Mupa. OCHOBHbIE apoMoOp¢oO3bI
XKUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TumoB. [lepBbie XOpa0BBI€ KUBOTHBIE. JKU3HB B BOZAE. DBOJIOLHS O3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwimil. [IpoucxoxaeHue MICKONUTAIOINIMX U
ntul. IlpuHnun ximoueBoro apomopdosa. OcBoeHue OeCnOo3BOHOYHBIMU U
NO3BOHOYHBIMU KUBOTHBIMH CYLIH.

PasButre xu3HM Ha 3eMie IO 3paM M NEpPUOJaM: apXeil, MpOTEpO30H,
najgeo3or, Me3030M, KkaWHo3oM. OOmas XapakTepucThka KiIuMmaTa U
reoJIOTHYECKUX mpoueccoB. [losBieHre M pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYrineoOpa3zoBaHHe: €0 yCJIOBUS U BIMSIHUE HA Ta30BbIH COCTaB aTMOC(HEPHI.

MaccoBele BBIMUPaHHUSI — 3KOJIOTMYECKUE KPU3HUCHI mpouuioro. Ilpuumuel u
CJIEICTBUSI MAacCOBBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJOTMYECKHA KPHU3UC, €ro
ocobenHocTtH. [Ipobiaema coxpaneHus 6nopazHooOpas3us Ha 3emiie.

CoBpeMmeHHas cuctema opraHudeckoro mupa. IlpuHnunel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKUE TPYIIIBI OPraHU3MOB.

JdemoHcTpanumn

[Toptpetsr: @. Penu, JI. Cnamnannany, JI. [Tacrep, . 1. Meunukos, A. U.
Omnapun, x. Xonaenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabnuiel u cxemsl: «CxeMma omnbita @. Penny», «Cxema onbita JI. ITactepa no
U3YUYEHUIO CaMO3apoxAcHUs XKu3HW», «Cxema ombita C. Mumiepa, I'. Opu»,
«JTanpl  HEOPraHMYECKOW  3BOJIOLMM»,  «I'€0XpOHOJOrMyeckas  IIKajIay,
«HauanbHble 3Tanel OpraHUYEcKoN 3BOIOLUNY, «CxemMa o0Opa3oBaHUS 3yKapHOT
nyTéM cuMmOuoresesa», «Cucrema KXuBOMl mnpupoas», «CTpoeHue BUpYyCay,
«Apomopdo3sl pacTeHuil», «PuHMOMUTE, «OIHOKIETOYHBIE BOAOPOCIY,
«MHuorokierounsle Bogopocian», «Mxm», «llamoporaukn», «l'omocemMeHHbIE



pacteHus», «Oprasbl IBETKOBBIX pacTeHHi», «(Cxema pa3BUTUSA KUBOTHOIO
Mupa», «Apomopho3bl KHUBOTHBIX», «lIpocteimuey, «KuiiedHomnonocTHbiey,
«IInockue YEpBU», «YeHuCcTOHOTHEY, «PEIOBI, «3eMHOBOIHBICY,
«IIpecmbikaronmecs», «lItuupy», «Muekonurarommue», «Pa3BUTHE KU3HU B
apXxeuckou spey», «Pa3Butue )KU3HU B IPOTEPO3OMCKOU 3pe», «Pa3BUTHE KU3HU B
I1aJIC030MCKOM 3pe», «Pa3BuUTHE KU3HU B ME3030MCKOU 3pe», «Pa3BuTue Ku3HU B
KaHO30MCKOM 3pey, «CoBpeMeHHas CUCTeEMa OPraHnYECKOI0 MUPAY.

O6opynoBanue: repOapuuM pacTeHU pa3IUYHBIX OTAEJIOB, KOJUIEKIIMU
HAaCEKOMBIX, BJIAKHBIE IIPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
UTJIOKOKHMX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, Yyyela IMTHUI U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEH, IIOJE3HBIX HCKONAEMbIX, MYJISDKH OpPraHUYECKHUX
OCTaTKOB OPraHU3MOB.

BupryanbHasa  sa0oparopHas padora «MoaenuMpoBaHUE ~ ONBITOB
Munnepa—tOpu 1o uzyueHuto abMOreHHOr0 CUHTE3a OPraHUYeCKUX COSAMHEHUH B
HNEPBUYHOI aTMochepe».

JlabopatopHasi padora «/I3ydyeHHe M ONHCAHME HCKONAEMBIX OCTaTKOB
JIPEBHUX OPTaHU3MOB.

IIpakTnueckass padora «l3ydyeHne 0COOCHHOCTEH CTPOCHHUSI PACTECHHI
Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3ydeHne ocoOEHHOCTEN CTPOEHHS MO3BOHOYHBIX
KUBOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJ0BeKa — AHTPONOIeHe3

Pa3nensl u 3agaun aHTPONOJIOTUH. METOIbI aHTPONOJIOTHH.

CraHoBJIEHHE TPEACTABICHUN O IMPOUCXOXKICHUHM 4YeJOBEKa. PennrunosHeie
BO33peHUs. COBPEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO YeI0BEKa ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE MTOJIOKEHUE YETOBEKA.
CBugerenpcTBa  CXOACTBA  YEJNOBEKAa C  JKUBOTHBIMU:  CPaBHHUTENIBHO-
MOpGhOIOTHYECKHE, AMOPHOJIOTHYECKHE, bU3M0I0r0-OMOXUMHUYECKHE,
noBezeHuYeckue. OTIIMYMS YEeIOBEKa OT KUBOTHBIX. [IpsIMOX0XKI€eHHE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIbHOU
CHCTEMBI.

JBrxyiye cwibl ((pakTopsl) aHTpOIOreHe3a: OUOJI0oTHYeCKue, ColMalibHbIC.
CooTHoleHrEe OMOJOTUYECKUX U COLIMATIBHBIX (DPAKTOPOB B aHTPOIIOTEHESE.

OCHOBHBIE CTaAUM aHTpoIOreHe3a. PaHHME YenoBeKOOOpa3HblEe 00€3bsSHBI
(TPOKOHCYJIBI) U paHHHUE MOHTHIBI — OOIIHE MPEAKH YeTOBEKOOOPa3HBIX 00€3bsH U
JIro/ied. ABCTPAJIONIMTEKU — JIBYHOTHE MPEJKHU JIIoAeH. HelloBEK yMEbli, epBbIE
M3TOTOBIICHUS] OPYAUN Tpyla. YenoBeK NPAMOXOASAIIMN U MEPBBIM BBIXOJ JIOACH
3a npenensl  Adpuku. UYenoBek reiaensOeprckuii — - 0oOMMM  MPENIoK
HEaHIePTaJIbCKOT0 YEJIOBEKA U YEJIOBEKA Pa3yMHOI0. YeloBeK HEaHAEePTAIbCKUAN



KakK BHJ JIIOJEH XOJOAHOTO KJIMMaTra. YeloBEeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4YEJOBEK, OCBOEGHHME KOHTHHEHTOB 3a mpenaenamMu AQpUKH.
[TaneoreneTrka u najeoreHOMUKA.

DBOJIIOLIMST COBPEMEHHOTO uesioBeKa. EcTecTBeHHBIM OTOOp B MOMYJISLIUSX
yesioBeka. MyTanuMoHHbI mpouecc U noauMopdusM. [lomynsiroHHbIE BOJHBI,
npeiid renoB, murpanus U «3G@eKT oCHOBATENS» B MOMYJSLUIX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckue pacel. [loHstue o pace. bonbmme pacel: €BpONeoOuHas
(eBpaswmiickasi),  aBCTpajio-HETpoWJHAs  (PKBATOpUaANbHAs),  MOHTOJOUIHAS
(a3uaTcko-amepuKaHckasi). Bpemss u myTu pacceiieHHsl 4YeJOBEKa IO IJIaHETe.
EnuHcTBO  dyenmoBeuecknx — pac.  HaydHas  HECOCTOSTENBHOCTH  pacu3Ma.
[Tpucnoco0aeHHOCTh 4YeNoBeKa K pa3HbIM YCIOBUSIM OKPYXKAIOUIEH Cpebl.
Bnusitaue reorpaduueckoit cpenbl u  apedida reHoB Ha MOPQOJIOTHIO U
(bU3HO0JIOTHIO YeTIOBEKa.

MexauciuminHapaple  MeToabl B (usmdeckodt  (OMOJIOTHYECKON)
AHTPOIOJIOTMM.  OBOJIOLMOHHAsA  aHTPOINOJIOTHST W MNaJIE0AHTPOIOJIOTUS
YEJIOBEUECKUX MNOMyJsUui. bruocoluaibHble MCCIEI0BAaHUS NPHUPOABI YEJIOBEKA.
HccnenoBanre K03BOTIOLMHI OMOJIOTHYECKOTO U COLIMATILHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toptpersr: Y. lapBun, JI. JIuku, . 4. Pornnckuii, M. M. I'epacumos.

Tabmuibl u cxembl: «MeTobl aHTPOTIONOTUNY, «[ OJTOBHOW MO3T YeoBEKay,
«YenoBekooOpa3Hbie 00€3bsHbD», «CKeNeT 4YeloBeKa M CKeJeT IIMMIIaH3e»,
«PynMMEHTBI U aTaBU3MBbIY, «/[BHXKYIIME CHIIBI AHTPOIIOTEHE3A», « DBOITOLHOHHOE
IpEBO  YENOBEKa», «ABcTpamonutek», «YenoBek  ymensli», «Yenosek
MPAMOXOIAIINNY, «/leHncoBckuii yenoBek» «Heannepranpuspy, « KpoMaHbOHUBD,
«IIpenku yenoBeka», «Tanbl SBOJIOIUU YEJIOBEKa», «Packl 4elIoBeKay.

O6opynoBaHue: MyJSDKM — OKaMEHEJIOCTEeH, MPeAMETOB MaTepuaIbHOM
KyJbTyphl TIPEAKOB 4YejoBeka, penpoaykiuu (portorpadhum) KapTuH ¢
MU(DOJIIOTUYECKUMU U OHOJCHCKUMHU CIO)KETaMU TPOUCXOXKICHHUS YEJIOBEKa,
¢dororpaduu HaX0JOK UCKOMAEMbIX OCTATKOB UEJIOBEKA, CKEJIET YeJIIOBEKa, MOICIb
yeperna 4eJOBEKa M 4Yepena IIMMIAaH3€, MOJENb KHUCTH YEJOBEKa M KHUCTU
HIMMITIaH3€, MOJENH TOPCa MPEAKOB YEIIOBEKA.

JlaGopaTopHasi padora «l3yueHne o0COOEHHOCTEH CTpPOEHHUS CKeJeTa
YeJI0BEKA, CBSA3AHHBIX C MPSIMOXOKICHUECM).

IIpakTn4yeckas padora «/3yueHune 3K0JI0rMUECKUX aJanTalui YeJIOBEKay .

Tema 6. Dkojiorusi — Hayka 0 B3aHMOOTHOIIEHHUSIX OPraHM3MOB U
HATOPraHU3MEHHbIX CUCTEM € OKPY:KaKIIel cpeaoi



3apoxaeHue u pa3BuTHe 3kojioruu B Tpyaax A. I'ymOonbara, K. @. Pynbe,
H. A. Cesepuona, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3znensl u 3agaun
sKo0ruu. CBSI3b SKOJIOTUU C APYTUMHU HAyKaMHu.

Meroasl skosioruu. [loneBbie HaOMIOACHUS. DKCIEPUMEHTHI B SKOJOTHUU:
npupoAHble W JiabopaTtopHble. MoJenupoBaHre B HKOJOTUU. MOHUTOPHUHT
OKPY>KaIOIIEH CPebl: JTOKATBHBIN, PETHOHATHHBIA U TJI00ATHHBIN.

3HayeHUE HSKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKa. DKOJOTHYECKOe
MHUPOBO33PEHUE KAaK OCHOBA CBS3CH YEJIOBEYECTBA C MpUpomor. PopMHUpOBaHUE
HKOJIOTHYECKOMN KYJIBTYpPbI U 3KOJOTHYECKON IPAMOTHOCTH HACEJICHUSI.

JdeMoHcTpanuu

[Toptpetsr: A. I'ymbombar, K. ®@. Pynne, H. A. Cesepros, D. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorum», «Metoasl 3konorun», «Cxema
MOHUTOPHUHTA OKPYKAOUIEN CPEABD).

JlaGopaTopHuasi padora «3yuenue METOJIOB DKOJIOTUYECKUX
VCCIIEIOBAHUI.

Tema 7. Opranusmsbl 1 cpea OOMTaAHUS

Dkoyioruueckre GakTopbl U 3aKOHOMEPHOCTH X AeicTBus. Knaccudukarms
HKOJIOTHYECKUX (PaKTOPOB: abMOTHYECKHE, OMOTUYECKUE, aHTpororeHHbie. O0mme
3aKOHOMEPHOCTH JACWUCTBUA 3KoJorndyeckux Qaxropon. IIpasuno munumyma (K.
Mmpenrens, 0. Jlubux). TonepaHTHOCTh. DBPHUOMOHTHBIE UM CTEHOOHMOHTHBIC
OpTraHU3MBI.

AbGuoTtnueckue ¢dakrtopel. CBeT Kak sKojorumyeckuid Qaxrop. elicTBue
pPa3HBIX YYaCTKOB COJHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. JKOJIOTUYECKHE TPYTIIbI
pacTeHUN M JKMBOTHBIX II0 OTHOIIEHHIO K cBeTy. CHUTrHaJIbHAas poJib CBETA.
doTtonepuoausm.

Temmneparypa kak »skojoruueckuii (akrop. JledicTBue TeMrepatypsl Ha
opranu3Msbl. [IOMKWIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIEC U
CTEHOTEPMHBIE OpTraHU3MBI.

BnaxHocte kak skonornueckuit ¢akrop. Ilpucnocobnenusi pacTteHHil K
NoJ/Iep KaHui0 BOJHOTO Oananca. Krnaccudukamus pacTeHUH MO OTHOIICHUIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJJHOTO PEKUMA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
IyOMHHAsT  TOATIOYBEHHAsl,  BHYTpUOpPraHuW3MeHHas.  DU3NKO-XUMUYECKUE
O0COOCHHOCTH cpeJi obutaHusi opraHu3MoB. I[IpucmocoOsieHus OpraHus3MoB K
JKW3HU B Pa3HbIX Cpeaax.

buonornueckue putMbl. BHemHne u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBHUM KU3HU.



XKuznennole Qopmbl opranu3moB. [loHsiTHE 0 JKHU3HEHHON (QopmMe.
XKuznennsle popMbI pacTeHU: AepeBbs, KyCTAPHUKU, KYCTAPHUIKH, MHOTOJICTHHE
TpaBbl, OAHOJETHHE TpaBbl. JKU3HEHHBIE (QOPMBI >KUBOTHBIX: THIPOOHMOHTHI,
re0OMOHTHI, a9POOHUOHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a )KU3HH.

buotnueckue (hakTOopHI. Bunnl OMOTHYECKUX B3aMO/ICHCTBUM:
KOHKYPEHLUs, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koonepanus,
MYTyalan3M, KOMMEHCAIM3M (KBapTUPAHTCTBO, HaxyieOHU4ecTBO). Hetpoduueckue
B3aUMOJIeHCcTBUSL  (Tommyeckue, (opuueckue, dadpudeckue). 3HaAYEHUE
OMOTUYECKUX B3aUMOACHCTBUN [Isl CYIIECTBOBaHUS OpPraHu3MOB B Cpelie
oburtanus. [I[puHIKIT KOHKYPEHTHOTO UCKITIOYEHUSI.

JdemoHcTpanumn

Tabmuplt u cxeMmbl: «Okonoruueckue QaxTopel», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKHUE TPYIIIBI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEITIOKpPOBHbBIE
KUBOTHBIE», «XOJOAHOKPOBHBIE JKUBOTHBIE», «DU3MOJOTHUECKUE aJanTaluu
KUBOTHBIX», «Cpempl o0OWTaHUS OpraHu3MoB», «buomornueckne pUTMBIY,
«Kuznennole  ¢opmbl  pacreHui», <« KuszHeHHble  (QOPMBI  KUBOTHBIXY,
«IJKocucTeMa MHUPOKOIMCTBEHHOTO JIeCca», « IKOCHCTEMA XBOMHOrO Jjiecay, «llenu
nuTaHus», «XuiHudectBo», «llapasutuzmy», «Konkypenuus», «Cumonos»,
«KoMMeHcanuzm.

O6opynoBanue: repbdapuy pPAaCTEHWN M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIMSIHUIO Pa3jMYHBIX SKOJOTHYECKHX (PaKTOpOB, TepOapuu CBETONIOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTEHHH, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS, repOdapuu U KOJUIEKIUU TEIJIOMI00UBbIX,
3UMOCTOMKHMX, MOPO30yCTOMUMBBLIX PACTCHMM, dyuesa NTUIl U 3Bepei, repdbapuu
pacTeHuid, OTHOCAIMXCS K rurpoduram, kcepopuram, Me3o(puTaM, KOMHATHBIC
pacTeHus aHHBIX TPy, KOJJICKIUU KUBOTHBIX, OOUTAIONIMX B Pa3HBIX Cpenax,
repOapuu M KOJUIGKIMM PpPACTEHUW U SKUBOTHBIX, OOJAJAlOUIMX YepTaMu
NPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUW JKU3HM, repObapuu u
KOJUICKITUU PACTCHHM W JKUBOTHBIX PA3IMYHBIX YXU3HEHHBIX (OPM, KOJIICKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3JIMYHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlabopaTtopuasi padora «BpisiBICHHE TPUCTIOCOOTICHUN OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpIgBICHHE NPUCTOCOOJIECHUNH OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD».

JlaGopaTopHass padora «AHATOMHYECKHE OCOOCHHOCTH pACTEHHH U3
Pa3HBIX MECT OOUTaHUS.

Tema 8. Jkos10rust BUA0B U MOMYJISIIMH

DKOJIOTUYECKUE  XApaKTEPUCTHUKA  MOMYJIALIMH. [lomymsinuss ~ Kak
Oouonoruueckas cuctema. Posib HEOTHOPOAHOCTH cpefibl, PU3NUIECKUX OapbepoB U



0COOCHHOCTEH OMOJIOTMU BUAOB B (DOPMHUPOBAHHUH MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiuid. OCHOBHBIE TIOKa3aTEIW MOMYJSIUU: YHUCICHHOCTh, IUIOTHOCTb,
BO3pacTHasi M TOJIOBAasl CTPYKTypa, POKIAEMOCTb, MNPHUPOCT, TEMI POCTa,
CMEpPTHOCTb, MUTPALIUS.

DKkoyoruyeckas CTpykrypa nomnyiasiund. OLUeHKa YMCIEHHOCTH TOMYJIALINH.
JuHamuka momyiasiuud U e€ peryisiiuua. buoTudeckuil moTeHIMaN MOIMYJIAIHH.
MopaenupoBanue TUHAMUKY onyJisiiiuu. KpuBbie pocTa YUCIEHHOCTH HMOMYJISALINY.
KpuBble BbDKMBaHUA. Perynsdius YUCICHHOCTH MOMYJALMA: posib (PaKkTopos,
3aBUCAIIUX U HE 3aBUCAILIUX OT IJIOTHOCTH. DKOJIOTUYECKUE CTPATeruu BUIOB (1- U
K-ctparerun).

[Tonsitue 00 sKojOTMYECKON HUIIE BUaa. MecrtooOutanue. MHOTOMEpHas
Mozenb dkosormdeckon Humm Jx.M. XatumHcona. Pa3zmepsl 3kosormyeckon
Huu. [loTeHnnanbHas U peaaTu30BaHHas HUILLIN.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. Buabl M HX >KU3HEHHBIC
CTpaTeruu. JKOJIOTUYECKHE SKBUBAJICHTHI.

3aKOHOMEpPHOCTHM TOBEJECHUSI U MUTpalMid KUBOTHBIX. buosormyeckue
WHBAa3UM YyKEPOJIHBIX BUJIOB.

JdeMoHcTpanuu

[Toprper: Jx. . XaTuynHCOH.

Tabmuubr u  cxembl: «OKOJIOTHYECKHE XaPAKTEPUCTHKU —TOMYJISAIANY,
«IIpocTpaHcTBEeHHasi  CTpyKTypa  mnomyiasiuum», «Bo3pacTHble  NHpamMuabl
nonyysiqum», «CKOpPOCTh  3aceleHusl IOBEPXHOCTU 3EMJIM  Pa3InYHbIMU
opranuszmMammn», «Mogaeins 3kosorndeckor Humu Jx. M. XatynHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJIEKIIUU KUBOTHBIX.

Jlabopatopnasi padora  «[IpucnocoOnenuss ceMsH pacTeHHd K
PACCEIICHUIO».

Tema 9. Ikos10rus cO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBsi3u Mexiy
OpraHu3Mamu B OMOIICHO3E.

Okocucrtema kak oTkpbiTas cucrema (A. JIx. Tencnn). OyHKIIMOHAIbHBIC
OJIOKM OpPTraHM3MOB B OKOCHUCTEME: MPOMYIEHThI, KOHCYMEHTBI, PEIyICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetn. AOHOTHUECKHE OJOKU
skocucteM. [10YBbI U Wbl B 3KOCHCTEMAX. KpyroBopoT BEHIECTB U ITOTOK 3HEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTeauW  dBKOCUCTEMbl. buoMacca W OpoayKIHS.
DKOJIOTMUECKUE MUPAMUJIbI Ynucell, OMOMacChl U SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI cOo00IIecTB — cykueccuu. [lepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX TMPUYMHBL. AHTPONOT€HHbIC BO3JICUCTBUS Ha



cykneccun. KnmmakcHoe coobmectBo. buopasHooOpasue u moaHoTa KpyroBopoTta
BEIIECTB — OCHOBA YCTOMYNBOCTH COOOITIECTB.

[Tpuponnbie 3x0ocucTEMBI. JKocucmemsbl 03€p U pex. IKocucmemvl Mopetl U
oKeanos. Ixocucmemvl MyHOp, 1€CO8, cmenell, NyCmblHb.

AHTpONOreHHbIE HJKOCUCTEMBI. ArposkocucTteMa. ArpoieHo3. Paznuuus
MEXIy aHTPOIIOTEHHBIMH U IPUPOTHBIMHU 3KOCHCTEMaMHU.

Ypboskocucrtembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteMm. [opojackas
bnaopa u ¢ayna. CuHaHTpomuzalus TropoJickorl ¢ayHbl. buosorudeckoe u
X035MCTBEHHOE 3HAUYECHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKocucteMax. Ponb kackadHoeo s¢ghghexkma u 6uU008-20upuxamopos (Kiouesvix
61008) 8 pyHrkyuonuposanuu sxocucmem. IIepeHOC PHEPTUM U BEMIECTB MEKIY
CMEXHBIMUA dKOCUCTEMAMH. Y CTOMYMBOCTb OPTAHU3MOB, IOIYJISALUNA U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPONIOTE€HHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030elicmeusi  30a2pA3HeHU  PA3HbIX Munos Ha
CYOOp2aAHUIMEHHOM, OP2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCEMHOM YPOBHSX,
OCHOBbl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  8030€UCMEUs.
MeTo1070THsl MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOT€HHBIX YKOCHCTEM.

JdeMoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmumpt  u cxembl:  «CtpykTypa  OuoueHo3a»,  «ODKocHcTeMa

HIMPOKOJUCTBEHHOTO Jiecay, «DKOCHUCTEMa XBOWHOIO Jiecay, « ODyHKIHOHAIbHBIC
IpyIIbl OPraHUu3MOB B 3KocHcTeMe», «KpyroBopoT BEIIECTB B 3KOCHUCTEMEM,
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», « IKOJIOTHYECKas TUPAMHIA YUCEID,
«IOKonorudeckas mupamMua OMOMacChl», «IDKOJIOTHUECKass MUpaMUIa SHEPTUNY,
«O06pazoBanue 6onotay, «lleppuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «9Kocucrema o3epay», «ArpoueHos», «KpyroBopor BEHIECTB M MOTOK
HHEPrUU B arpoueHosey, «[IpuMepsl ypOoskocuctemy.

O6opynoBanue: repoapun pacTeHUN, KOJUICKIIMA HACEKOMBIX, Uydena MTHI] U
3Bepeid, repbapuu KyJIbTypHBIX M TUKOPACTYIINX PACTECHUH, aKBapUyM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo03KOCUCTEMBDY.

Jlabopatopuass padora «l3yyeHue paszHooOpaszusi MEJIKUX MMOYBEHHBIX
YJIEHUCTOHOTHX B PAa3HBIX SKOCUCTEMAX.

IKCKYpcHsl «DKCKYpCHUS B TUIIUYHBIN OMoreorieHo3 (B ayOpaBy, Oepe3HSsiK,
CIBbHUK, Ha CYXOJ0JIbHBIN UITM TTIOMMEHHBIN JIyT, 03€p0, OOJIOTO)».

IKCKYypcHsl «IJKCKypCHsl B arpo3KocHcTeMy (Ha MOJi€ WM B TEIIUYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3xKocucTeMa



buocdepa — oOmermanerapnas o0osouka 3emiid, TA€ CYMECTBYET WA
CyIIIeCTBOBaJIa XM3Hb. Pa3BuTHe mpeactaBiaeHuii o omocdepe B Tpyaax J. 3rocca.
VYuenue B. . Bepnaackoro o 6mocdepe. O6mactu 6mocdepsr u e€ coctas. Kupoe
BeIeCTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEpPHOCTH CyIecTBOBaHUs O6uocdepnl. OcobeHHocTH Ouochephbl Kak
r100anpHOM 3KOocHcTeMbl. JlMHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (Yriieposa, a30Ta). PUTMUYHOCTD SIBJICHUIA
B Ouocdepe.

3oHanbHOCTL Ouochepnl. [lonstTne o Ouome. OCHOBHBIE OWOMBI CYIIIH:
TyH/Ipa, XBOMHBIE Jieca, CMEIIAaHHbIE U IIUPOKOJIUCTBEHHBIE Jieca, CTeNH, CABaHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BRICOKOTOPhs. Kiumart, pacTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa 1 QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaa 1
onochepHbIX PYHKIIHM.

JdemoHcTpanumn

[Toptpetsi: B. 1. Bepnaackuii, 3. 3rocc.

Tabmumpr u cxemsl: «I['eocdepst 3emun», «KpyroBopor azora B mpupone»,
«KpyroBopoT yriepona B mpupoae», «KpyroBopoT Kuciopojia B HpHUPOAEY,
«KpyroBopoT Boabl B mpupojae», «OCHOBHbIE OMOMBI cyliny, «Knumatuueckue
nosica 3emun», « Tynapa», «Taiiray, «Cmemanssiii jgecy, «1InpokoInCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponndeckuii jiecy.

O6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesnnoBek u OKpy:ka0OIIaf cpeaa

DKOJIOTUUECKHE KPU3UChI M MX MpUYMHBL. Bo3nelicTBue uyenoBeka Ha
onocepy. 3arps3HeHue Bo3aymIHOW cpenabl. OxpaHa Bo3ayxa. 3arps3HeHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnoussl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHue Kinmara.

AHTpPONOreHHOE BO3JEHCTBUE HA PACTUTENbHBIN U KUBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO U JKUBOTHOTO MHpa. OCHOBHBIC MPUHIIUIBI OXPAHBI MPUPOIBI.
Kpacubie xuHuru. OcobGo oxpansiembie mnpupoanbie Tepputopun (OOIIT).
Borannueckue cajpl M 300JI0THYECKUE TTAPKH.

OCHOBHBIE TPHUHIIMIBI YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA U MPUPOJIBI.
PanvionansHOe  NpPUPOAONONB30BAHME W COXpAaHEHHWE  OMOJOTMYECKOIro
pazHooOpasust 3emumm. OOmuMe 3aKOHOMEPHOCTH TI00ATBHBIX 3KOJIOTHYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €r0 BEPOSTHBIEC MTOCIEACTBHSL.

Pa3BuTHEe METOJOB MOHUTOPHMHIAa pa3BUTUS OIMACHBIX TEXHOTEHHBIX
npouieccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocbepezaroujei u
KOHKYPEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvnvlie ungopmayuonusvie cucmemsi, obecneuusawowue 0oCmyn K



uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U 9IKkocucmem. OcHoBb
aKopeadburumayuy dKocucmem U cnocob6o8 060pbObLI ¢  OUONOBPENCOCHUAMU.
Pexoncmpykyus mopckux u HazemMHvIx 3KOCUCTEM.

JdeMoHcTpanuu

Tabmuubl u  cxembl:  «3arps3HeHue  aTMocdepbl»,  «3arps3HeHue
ruapocdeprl», «3arps3HeHue mnouBb», «llapaukoBbiii  3ddexT», «Ocobo
OXpaHsieMbIE IPUPOIHBIE TEPPUTOPUIY, «MOJENH yIIPABIIEMOTO MUPA.
O6opynoBanue: ¢GoTorpapuu OXpaHsSEMbIX pPACTEHUM M KUBOTHBIX KpacHol
kHuru Poccutickoit @eneparuu, KpacHoil KHUTH perroHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBHIETI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS
oOyyJaroumMucs MporpaMM CpeiHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIE,
METANpPEIMETHBIE U MIPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3ybTaTOB OCBOEHUS MPOTPaMMBbI IO OMOJIOTUA
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE. OCO3HAHKME O0YYarONUMUCS POCCUUCKON
IPAXKIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOONpPEACNICHUIO, Haluuyue momueayuu K OOydeHUIO  OHMOJIOTHH,
yeleHanpaesienHoe passumue BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEM M HMCTOPUYECKUX TPATUIIANA Pa3BUTHS OHOJOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O0YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOCH
NEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKAMH, IPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  O0pa3oOBaHUs, Haauyue  HNpPABOCO3HAHUS  DKOJOTHYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH )KHU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE Pe3yJIbTaThl OCBOCHUS MPOTPAMMBI TI0O OMOJIOTHH TOCTUTAIOTCS
B CJMHCTBE YYEOHOW M BOCIHUTATEIBHON JEATEIbHOCTH B COOTBETCTBUHU C
TPAAULUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMUA, HICTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMu
MOBEJICHUSI U CIIOCOOCTBYIOT TIPOIIECCaM CaMOITO3HAHUSI, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3UIMU JHUYHOCTH, NATPUOTHU3MA U
YBOKEHHS K 3aKOHY U IMPABOIOPSIKY, YETOBEKY TpyJa U CTapiieMy MOKOJICHUIO,
B3aMMHOTO YBa)KE€HHsI, OCPEKHOIO OTHOIIEHUS K KYyJbTYpHOMY HACJIEIUI0 U
TPAAUIUSIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, MpUposie U
OKpY KaroIlIen cpeae.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS ydeOHOro mipeamera «buomorusy
JOJKHBI OTpakaTh TOTOBHOCTh M CITOCOOHOCTH 00YyYaroIIMXcsl pyKOBOACTBOBATHCSA
chOpMUpPOBAaHHOW BHYTPEHHEH TO3UIIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAINM, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOINEeCTBa, PACIIUPEHUE KU3HEHHOTO
OTIBITA U OTBITA JEATECIILHOCTH B IPOIECCE peaiM3allui OCHOBHBIX HampaBICHUN
BOCIIUTATEILHOM ESITEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIINH 00yJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OCO3HaHUE CBOUX KOHCTUTYLIMOHHBIX TIpaB M OOS3aHHOCTEH, YyBaXKEHUE
3aKOHa U MPaBOIOPSIKa;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATENBHOCTH NpPH CO3/1aHUU
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX W MO3HABATENIbHBIX 3a7a4, BBITOJHECHUH
OMOJIOTHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENsTh COOCTBEHHYIO TIO3UIMIO 10 OTHOILIECHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YYHUTHIBaTh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJEH ¢ pa3HbIMU yOEXKACHUAMH, KyJIbTYPHBIMU LIEHHOCTSIMH U
COLMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IHIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M HCCJIEAOBATENBCKUX 3a7a4, YBaXXUTEIBHOIO
OTHOIICHHUS K MHEHHUIO OIIMOHEHTOB MpU OOCYXXICHUH CIOPHBIX BOIPOCOB
OMOJIOTMUYECKOTO COJEPKaHUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTPUOTHU3MA, YBAKEHHUS K CBOEMY HapOJly, YyBCTBA OTBETCTBEHHOCTH INEPE]
Ponnuou, ropmoctn 3a cBOM KpaW, CBOXO PoauHy, CBOW S3BIK M KYJBTYDY,
IIPOIIUIOE M HACTOSIIEE MHOTOHAIMOHAJIBbHOIO Hapoaa Poccnu;

LIEHHOCTHOE OTHOILLICHHWE K MPUPOJAHOMY HACIEAUIO U MaMSATHUKAM ITPUPOJIBI,
JNOCTHXKEHHSIM Poccrn B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJIEHUE W
pa3BUTHE OWOJOTMH, MOHUMAHUS 3HAYEHHs OMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujaeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyKeHHI0 M 3ammurte OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAh0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHME TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAllMI0 U NPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUMBOIO OYIYIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATUS LIEHHOCTEH CEMEWHOM JKU3HHU B COOTBETCTBHHM C
TpaguuusamMu Haponos Poccun;

4) 3¢TeTU4eCKOT0 BOCIIUTAHMA:

ACTETUYECKOE OTHOILIEHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOrO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOILICHUN;

MNOHMMAHHUE YMOIIMOHAIBHOTO BO3/ICMCTBHUS )KMBOM IPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH KAYECTBA TBOPUYECKON JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, (OPMHUPOBAHUA KYJILTYPbl 310POBbS H
IMOIUOHAIBHOIO 0J1ar0MOJTyYH:

NOHMMAaHUE U peaju3alus 300poBOro M 0Oe3omacHOro oOpasa >KHU3HU
(310poBO€  mHUTaHHWE, COONIOJEHHME TUTHEHUYECKUX TPaBWJI U HOPM,
cOAaHCUPOBAHHBIM PEXUM 3aHATUH M OTHAbIXa, peryjsipHas (¢uznueckas
aKTUBHOCTH), OEpPEXKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOUICHUS K
COOCTBEHHOMY (PU3UUECKOMY M TICUXUYECKOMY 3JI0POBBIO;

NOHUMAHUE IEHHOCTH TPAaBWJI HHJMBHUAYATbHOTO M  KOJUJIEKTUBHOTO
0€30I1acHOr0 MOBEJCHUS B CUTYAIUIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHE TOCTEACTBUM W HEMPUATHSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHus
aJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTD K TPY/y, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPY10JIt00uE;

FOTOBHOCTb K AKTUBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW W COLHUAIBHOMU
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATDH, TJIAHUPOBATH U CAMOCTOSITEIIHHO
BBITIOJIHSATH TaKYIO JIESITEIbHOCTD;

MHTEpEC K pa3iMuHbIM cdepam npodhecCuOHATbHOU JeATEeIbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oynymie mpodeccun U peaTr30BBIBATH
COOCTBEHHBIE KU3HEHHBIC IIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHUI0O W C€aMOOOpa30OBaHMIO Ha
NPOTSKEHUU BCEH JKU3HMU;

7) 3KOJIOTHYECKOT0 BOCIIUTAHMS S

HKOJIOTUYECKU IIEIeCO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHHKY
KU3HH Ha 3eMJIe, OCHOBE €€ CYILIECTBOBAHMS;

MOBBIIICHUE YPOBHS JKOJOTMYECKOM KyJIbTYphl: MPUOOpPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIGHKM MX BO3MOXHBIX TIOCJIEACTBUN s
OKPYXKaIOILIEH CPeIbl;

OCO3HaHHE TJ00ATBHOTO XapaKTepa SKOJIOTMUYECKHUX MpoOJieM W MyTed X
pEeLIeHMS;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU U3YyUYEHUU OUOIOTUU
3HAHUSI W YMEHUSA TMpU pEeUIeHUH NpoO0JeM, CBA3aHHBIX C palMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOAEHME  TIpaBUJI  NOBEACHUS B  MPUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B HSKOCHUCTEMAx, OXpPAaHY BHJIOB,
AKOCUCTEM, OHOChEphl);

aKTUBHOE HENpUsITHE JEHUCTBUN, MNPUHOCALIUMX Bpel  OKpYyKarouleu
OPUPOIHON cpelie, YMEHUE MPOrHO3UPOBATh HEOJIArONpPUATHBIE SKOJOTUYECKUE
MOCIIEACTBUSI IPEANPUHUMACMBIX IEHCTBUH U MPEAOTBPAILATh UX;



HaJIM4HUE PA3BUTOIO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIBTYPBI,
OmbITa NEeATEIbHOCTH AKOJIOTHYECKOM HaIlpaBJIEHHOCTH, YMEHUSA
PYKOBOACTBOBATbCA MMM B IIO3HABAaTEJIBHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPAaKTHUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTUYECKON JESTEIIBHOCTH dKOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIECTBEHHOM NMPAKTHUKU, OCHOBAHHOI'O Ha JUAJIOTe
KYJIbTYp, CHOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YNTATEIbCKOM KYJBTYpPbl KaK CpEACTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuu(UK OHONOTHH KakK HayKH, OCO3HaHUS €€ poiu B
(OpMUPOBAHNMN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEJIOCTHOTO
IPEJCTaBICHUsT 00 OKPYXKAIOLIEM MHUpPE KaK O €IMHCTBE IMPHUPOAbI, YEJIOBEKAa U
oOmiecTBa, B TO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M pELICHUH MpodiieM
COXPAaHEHUS IIPUPOJIHOIO PABHOBECHS,

yOeXKAEHHOCTh B 3HAYUMOCTU OHOJIOTMU JAJIi COBPEMEHHOW IMBHIIM3ALINU:
o0OecrieyeHNns: HOBOT'O YPOBHSI Pa3BUTHS MEIUIMHBI, CO3JAAHHME MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECypCHble  IPOOJIEMBbl  Pa3BUTUS
YeJIOBEYECTBA, OUCKA MyTel BBIXOJAa U3 II00ANBHBIX HKOJIOTHYECKUX MPOOIeM U
ofOecrieueHHuss  Mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KHU3HH,

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOTMYECKMX 3HAHUW B LEJAX
NOBBIIICHUS] OOIIEW KyJIbTYphl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKIMOHAJIBHOM I'PaMOTHOCTH O0OydYarommuxcs, GopMupyemoi
IPU U3Y4EHUH OMOJIOTUHY;

IIOHMMAaHUE CYLUIHOCTH METOJOB IO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh IMOJy4YaeMmble 3HAHMS JJIs aHaju3a u
OOBSICHEHUS ABJICHUIN OKPY’KAIOLIET0 MUpa U MPOUCXOIANINX B HEM M3MEHEHHIA,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4HbIX (AKTOB HU
MMEIOIINXCS JaHHBIX C LEJBI0 TIOJIyYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OWMOJIOTMUYECKHUE 3HAHUS Ui
peleHust Ipo6JieM B PeabHBIX )KMU3HEHHBIX CUTYAlIHX;

OCO3HAaHME LIEHHOCTHM HAYYHOW JEATEIbHOCTH, TOTOBHOCTH OCYLIECTBIIATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO AEATEIBHOCTh HHINBUIYAIbHO U B IPYIIIIE;

FOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTHUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUI 1O OMOJOrMM B
COOTBETCTBUH C KU3HEHHBIMH NMOTPEOHOCTSAMHU.



METAIIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yJbTaThl OCBOCHMS ydyeOHOro npeamera «buomorusy»
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMXCA
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) 00IIeHAYYHbIE MOHATHUS, OTPaXKaroIlne
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHUpa H CHCIU(PUKY METOIO0B TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, MpOoliecc,
cucTeMa, Hay4dHbId (haKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UccleloBaHue,  HaONIOJIeHWe,  M3MEpPEHUEe,  OSKCIEPUMEHT U JIpyrue);
yHUBEpPCAIbHBIC Y4YeOHBbIC JEUCTBUS (ITO3HABATENIbHBIE, KOMMYHHKATHBHBIC,

PEryJISTUBHBIE), o0ecrieunBaroIne dbopmupoBanue GyHKIIMOHATEHON
rPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIIMM OOYyYaloluXcs; CIIOCOOHOCTD
o0yyaronmxcs UCTIOJIb30BATh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MUPOBO33pPEHYECKUE 3HAHUSI W  YHUBEpCAIbHbIE YyueOHbIE JCHCTBUS B
IO3HABATEILHOU U COIMAIBHOM MPAKTHKE.

B pesynpraTte w3ydeHumss OWONOTMM HA YPOBHE CpEaHETO OOIIero
oOpazoBanusi y oOyyaromerocs OyayT chOpMUpPOBaHbI IMO3HABATEIIbHBIC
yHUBEpCalbHble yUeOHbIE ACHCTBUSA, KOMMYHUKATUBHbIE YHUBEPCAJIbHbIE YUEeOHbIC
NEUCTBUS, PEryJsTUBHbIE YyHHUBEpCaJbHbIE Yy4eOHbIE JCHCTBUS, COBMECTHas
NEATEIIbHOCTb.

MeranpeaMeTHbIe Pe3yiabTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO OOIIero
00pa3oBaHMs TOKHBI OTPAXKATh:

OBnanenue YHHBepPCAJIbHBIMH y4eOHBIMU NMO3HABaTeJIbHbIMH
AefiCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeMCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aAKTyalIW3UpoOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUM MPUEMBI JOTUYECKOTO MBILIJICHUS
(aHanmu3a, cUHTE3a, CPaBHEHMSI, Ki1accuukaiuu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHBIC NMPHU3HAKH, YCTAHABINBATH
CBSI3U C IPYTUMHU MOHSATUSAMH );

OTpEeNeNATh LeNu JeATeIbHOCTH, 3a/iaBas MapaMeTpbl M KpPUTEPUU HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIEISIMU;

WCITOJIB30BATh OMOJIOTUYECKHUE TTOHSATHS JUIsl OOBSICHEHUS (DAKTOB M SIBICHUUN
YKWBOW MPUPOJIBI;

CTPOUTH JIOTMYECKHE pPaACCYXXJeHUs (MHIYKTUBHBIC, JI€IyKTUBHbIC, 10
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SIBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

PUMEHSTh CXEMHO-MO/ICJIbHBIC cpeacTtBa IS MpEACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIEHWUH B M3yYae€MbIX OMOJOTUYECKUX OOBEKTaX, a



TakK€  NPOTHUBOPEUHMI  Pa3HOTO  pOJAa,  BBIBICHHBIX B Pa3IUYHBIX
UH(GOPMAIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMBbI C YYETOM aHaIN3a HMMEIOIIUXCS
MaTepUaIbHBIX U HEMAaTEPHUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JAESITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESATEIbHOCTH;

KOOPAMHUPOBaTh M  BBIMOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aMMOJIEICTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX IPO0JIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKONW U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELIEHUS IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IIO3HAHMSI,

UCIIONIb30BaTh pPAa3jMyYHble BHUIBl JEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa3OBaHUI0 M TNPUMEHEHUI0 B Y4eOHBIX
CUTYalUsX, B TOM YUCIIE MPHU CO3aHUH YUEOHBIX U COLUATBHBIX IPOEKTOB;

(opMUPOBATh HAYUYHBIM TUI MBILUICHUS, BIa/€Th HAYYHOU TEPMHHOJIOTHEM,
KJIIOYEBBIMU MTOHATHSIMHU U METOJIaMU;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JESTEIIbHOCTH U KU3HEHHBIX CUTYAIHIX;

BBISIBJISITH [PUYMHHO-CIICACTBEHHBIE CBSI3M U AKTyalIU3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3Y €€ PpEeLIeHUs, HAXOAUTh apryMEHTHl Uil JOKa3aTesIbCTBA
CBOMX YTBEPXACHUMN, 3a71aBaTh NapaMEeTPbl U KPUTEPUH PEILICHNUS;

aHAIM3UPOBAaTh TMOJYYCHHBbIE B XOJE€ pELICHUS 3aJauyd pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISATh LIE€JICHANPABICHHBI MOMCK MEPEeHOca CPEACTB U CIOCOOOB
JEHCTBUS B MPOPECCHOHATBHYIO CPENy;

yMETh MEPEHOCUTh 3HAHWSA B IMO3HABATEIbHYIO U MPAKTHYECKYIO OO0JIACTH
KU3HECATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OPUTHHAIbHBIE TMOIXOJbl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE abTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanuei:

OpPUEHTUPOBATHCS B PAa3IMYHBIX UCTOYHUKAX UH(POPMALUU (TEKCTE yueOHOrO
nocoOusi, Hay4YHO-IOMYJISIPHOM JsuTeparype, OHOJIOTMYECKUX CIIOBapsiX U
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh



UH(OPMAITUIO PA3TMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

GbOopMyIUPOBATh 3aNPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, HE0OOXOAUMOMN JJISI BBIMOJHEHUS YUEOHBIX
3a/ay;

npuoOpeTaTh OMBIT HCIOJB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BbIOMpaTh  ONTUMajbHyr0  (opMy  MNpeAcTaBICHUS
ouosiornyeckor uHpopmaluu (CxeMbl, Tpauku, TUarpaMmbl, TaOJUIIbI, PUCYHKH
" JIpyroe);

UCIIONIb30BaTh HAYYHBIA fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
ouosiorndeckor uHQOpMaIrMel: TPUMEHATh XUMHUYECKHE, (QU3NYEeCKUe U
MaTEeMaTUYeCKUe 3HAaKU W CUMBOJBI, (HOpMyJibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIONBb30BaTh U MPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  PAaclO3HABaHWSA W 3aUTHl  WH)OpMAaIuH,
HH(pOpMAITMOHHON 0€30MaCHOCTH JTMYHOCTH.

OgyaieHHe YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHY JeCTBUSIMU:

1) oO61enme:

OCYIIECTBIISATh KOMMYHHUKAITMHN BO BCeX chepax KMU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIU JIUCKYCCHM IO CYIIECTBY OOCYXKIaeMOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CY>KJIEHUS OTHOCHUTENIbHO BBIMIOJHEHUS TMpeiaraeMoun
3a/1aud, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCThH MO3MUIMN JIPYTUX YYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacmo3HaBaTh HEBEpOATbHBIE CPEACTBA OOIICHMS, TOHWMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYallUi,
YMETh CMAT4aTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJCUCTBHS, MMOHUMATh
HaMEpEHUs IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOM popme popMyIrpoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeJIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBHUIYJIHON
paboThI MPH PEIICHUH OUOJIOTHYECKOU MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJECHCTBUS NPU PEIICHUH YUeOHOMU 3a/1auu;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEH KaKOTO WieHA KOJUICKTUBA;



IPUHAMAThb LEIM  COBMECTHOM  JEATEIbHOCTH, OPraHU30BbIBATH U
KOOPJIUHUPOBATh AEUCTBUA MO €€ NOCTHKEHHIO: COCTaBJISTh IUIAH JICWCTBHM,
pacrpenenartb pojiid ¢ Y4E€TOM MHEHHH Y4YaCTHHKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBAaTh KAa4ye€CTBO CBOEr0 BKJAJa M Ka)XJOTO y4YaCTHHMKAa KOMAHIblI B
00wt pe3ynbTar no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiarartb HOBBIE IIPOEKTHI, OLEHMBATh MWJAEH C TO3ULUHAA HOBH3HBI,
OPHUTHHAIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYaIUSX, POSIBISATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBjaieHre YHMBEPCANbHBIMY PeryJasSTUBHBIMHU ACHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUSl [UJIs BBIABICHHUS NOpoOJIeM U HX
pelieHus B )KU3HEHHBIX U YYEOHbBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEeBbIE U CMBICIOBBIC
YCTaHOBKM B CBOMX JCHCTBMAX M IOCTYINKAax IO OTHOLICHHUIO K JKMBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO JESATEIbHOCTD, BBISBIATH
npo0semMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalLUsX;

CaMOCTOSITENIbHO COCTaBJSATh IUIAaH pEIIeHHs MpoOJeMbl ¢ yu&€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEATIOUYTEHUI;

J1aBaTh OLIEHKY HOBBIM CHUTYaLUSIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHUI;

JieNaTh OCO3HAHHBIA BBHIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHHE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBAaTh (HOPMUPOBAHUIO U TPOSBICHUIO ILIUPOKON HPYIULUU B
pa3HbBIX O0JIacTAX 3HAHMWM, TOCTOSIHHO TOBBIIMIATH CBOM 00pa3oBaTENbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHBBI B NIESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJaJeTh HABBIKAMU  [O3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX NPOLIECCOB, HX PE3yJIbTATOB U
OCHOBaHMi, UCHOJIb30BaTh MPUEMBI pedJIeKCUU JI OLEHKH CUTyalluu, BbIOOpa
BEPHOIO PEILICHHS;

YMETh OIIEHMBAaTh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apPryMEHThl JPYTMX IpU aHaJIU3€ pe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsiTHE ce0s U APYTHUX:

IPUHUMATB ce0sl, TOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHTbl JPYIMX IpU aHalu3e pe3yJbTaToOB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYI'UX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pE3yNbTaThl OCBOCHHS COJEPKAHHMS Y4EOHOro MpeameTa
«buonorusiy Ha yrayOn€HHOM ypOBHE OPHUEHTHUPOBAHBI Ha OOeCIeYeHUe
npopuapHOro  o0yueHus:  oOydaronuxcss — Owojormv. OHHM  BKJIIOYAIOT:
cnenuduueckue AJisg OMOJIOTMU HAay4YHbIE 3HAHUSI, YMEHUS U CLIOCOOBI IEUCTBUIA 110
OCBOCHHIO, HHTEPIIPETAIIUU W MPEoOpa30BaHUI0 3HAHUM, BHUJBI ESITCIBHOCTH TI0
MOJIYYCHUIO HOBBIX 3HAHUM W MX MPUMEHEHUIO B PA3IUYHBIX YUCOHBIX, a TAKKE B
pealbHBIX KU3HEHHBIX cuUTyauusx. [IpeameTHbie pe3yibTaThl MPEICTABICHBI IO
roJam U3y4YEeHHs.

[IpeameTHble pe3ysnbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 10
Kacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECT€ U POJU OHWOJOTHHU B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHHUU €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
NO3HAHUM  3aKOHOB  MNPUPOJBl M  PEIIEHWHU MpoOJeM  palMOHAIBHOIO
IPUPOOTIOIB30BAHNS, O BKJIQJI€ POCCUICKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWW, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAraIye OUOJOTHYECKUEe TEPMUHBI M TOHATHUS (PKU3HB, KIIETKA,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CAMOPEryJsilusi, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHUE), OMOJOTHUYECKHE TEOPUU
(xknerounas teopus T. llIBanna, M. lllneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenactBeHHocTH T. Moprana), yuenuss (H. WM. BaBwioBa — o meHTpax
MHOT0OOOpa3usi M MPOUCXOXKACHUS  KYJIbTYPHBIX  PAcCTEHHUM),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHHUS, PACIIEIJICHUS, YUCTOThI TaMeT,
HE3aBUCUMOTO HacieaoBaHus [. MeHnaensa, TOMOJOTHMYECKUX pAJIOB B
HACJIEICTBEHHOM M3MEHYUBOCTH H. . Basuiogsa), MIPUHLIATIBL
(KOMIUIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMM METOJAaMH HAy4YHOTO IO3HAHMS, HCIIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OIMHUCaHUE, HM3MEpPEHUE,
HaOJIFOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYLIECTBEHHbIC PU3HAKU: BUPYCOB, KJIIETOK MPOKAPHOT U
JYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHW3MOB, B TOM YHUCIE
OakTepuii, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTaHOB M CUCTEM
OpPraHOB pacTEHUil, >KMBOTHBIX, YEJIOBEKa, IPOLIECCOB KHU3HEAEATEILHOCTH,
NPOTEKAIOIIMX B OPraHM3Max PAaCTEHMI, KUBOTHBIX U YeJOBEKa, OMOJOTHYECKUX
IPOLIECCOB: OOMEHA BELIECTB (METa0OJIU3M), MPEBPAILCHUSI YHEPTHH, OPOKECHUS,
aBTOTPO(PHOTO U reTepoTpPOPHOro TUIOB MUTAHUS, (OTOCUHTE3a U XEMOCHHTE3A,
MHTO3a, Mei03a, raMeToreHes3a, SMOpHOreHes3a, MOCTAIMOPHOHAIBHOTO Pa3BUTHS,
pPa3sMHOXEHMS,  WHAMBHUIYaJbHOTO  pa3BUTHS ~ OpraHuzMa  (OHTOTreHEe3a),
B3aMMOJICHCTBHS T€HOB, F€TEPO3KCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAYy OPraHOMJAMHU KIETKH M HUX
(GYHKIHAMHU, CTPOSHHEM KJIETOK pa3HbIX TKaHeW M WX (QYHKIUSAMH, MEXIY
OpraHamMM M CHCTEMaMH OpraHOB Yy pACTEHHi, >KMBOTHBIX M 4YEJIOBEKa M UX
(GYHKIMAMH, MEXKIy CHCTEMaMH OpPraHOB W HX (DYyHKIMSAMH, MEXAY STanamu
oOMeHa BEIIECTB, 3TallaMU KJIETOUHOTO IIUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
ATallaMu SMOPUOHAIILHOTO Pa3BUTHS, TEHOTHIIOM M (DEHOTHIOM, (PEHOTUIIOM U
dbakTopamu cpeibl OOUTaHUS;

YMEHUE BBISBISATh OTIIMYUTEIbHBIE MPU3HAKH KHUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, ’)KUBOTHBIX U YEJIOBEKA,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTbI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JJISl IOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CHUCTEMaTHUECKUX IPYIIIT;

yMEHHUE pemaTtbh OMOJOTHYECKUE 3a1a49H, BBISBIISATH IPUUNHHO-CIIEACTBEHHBIE
CBSI3U MEX[Y UCCIIEAYEeMbIMU OMOJIOTHYECKUMHU MPOIIECCaMU U SBICHUSIMH, J€TaTh
BBIBOIbI ¥ IPOTHO3bI HA OCHOBAHUU TIOJTYY€HHBIX PE3yJIbTATOB;

yYMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpPaKTUYECKHE pPaOOTHI, COOIIOAThH
npaBuiia Mpy padboTe ¢ yueOHBIM U JJabOpaTOPHBIM 000PY/I0BAHHUEM;

YMEHUE BBIIBUTATh THIOTE3bl, NPOBEPATH UX OSKCIEPUMEHTAILHBIMU
cpenctBaMu, (GOpMyJIHpys Iellb HCCIeNOBaHUS, aHAIW3HPOBATh IOJyYEHHBIC
pE3yIbTATHI U ICTATh BHIBOIBI;

yMEHHE Y4YacTBOBAaTh B y4eOHO-MCCIIENOBATEILCKON PabOTe Mo OMOJIOTHH,
SKOJIOTUM U MEIHIIMHE, MPOBOJMMON Ha 0a3e IMIKOJBHBIX HAayYHBIX OOILECTB, U
nyONIMYHO  TPEACTaBIATh  IMOJyYEeHHbIE  pe3yJbTaThl Ha  yUYEHHYECKUX

KOH(EpEeHIIUSX;
yMEHHE OIICHWBATh JTUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIICIOBAHUNA B
obsacthu  OWOJIOTMM W MEIUIMHBI  (KJIOHMPOBaHUE,  HCKYCCTBEHHOE

OIUTOIOTBOPEHUE, HAIPABICHHOE HM3MEHEHHE T'€HOMa W CO3JIaHHWEe TPaHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oynyied mnpodeccrnoHanbHOM
NEATETLHOCTH B 00JAaCTH OMOJOTHH, MEIUITMHBI, OMOTEXHOJIOTHUH, BETEPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MUILEBON MPOMBIIUIEHHOCTH, YIIIyOJsATh MO3HABATEIbHBIN
WHTEpEeC, HAIPaBJICHHBII Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH TPOodeccuu u
NpOAODKEHHE OHMOJIOTHUECKOTO O00pa3oBaHHs B  OpraHU3alldsAX CPEIHEro
po(eCCHOHAILHOTO U BHICIIETO 00Opa30BaHUs.

[IpenmeTHBIC pe3ynbTaThl OCBOCHMS ydeOHOTro mpeamera «buomorus» B 11
KJlacce TOJDKHBI OTPaXkKaTh:

c(OpPMHUPOBAHHOCTh 3HAHMA O MECTe€ W pOJIM OWONOTHMH B CHCTEME
€CTECTBCHHBIX HayK, B (DOPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHON
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB MPHUPOJLI U PEHICHUU SKOJOTUYECKHUX
npoOjieM 4YeloBEYeCTBa, a TaKXKe B PEIICHHH BOIPOCOB PaIMOHAIBHOTO
MIPUPOIOTIONB30BaHUS, M B (DOPMHUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K MPHUPOJE,
00I1IeCTBY, YEJIOBEKY, O BKJIaJIE POCCHUICKHX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH;

yMEHHE BJaJeTh CHUCTEMOW OMOJOTHMYECKUX 3HAHMW, KOTOpas BKIIOYAET
ompezeNeHusT W TMOHHUMAaHHME CYIIHOCTH OCHOBOMOJAralmmux OHOJOTHYECKUX
TEPMUHOB M TOHATHUN (BHWJ, dKOocHUcTeMa, Ouocdepa), OHMOIOTrHYECKHE TEOPUH
(oBomrorimoHHas Teopust Y. JlapBuHa, CHHTETHYECKAs] TEOPHSI SBOIOINH), YUCHUS
(A. H. CeepuoBa — 0 nyTsx 1 HanpasieHUsx 3Boitounu, B.M. BepHaackoro — o
ounocdepe), 3akonbl (reHeTHueckoro paBHoBecus Jx. Xapmu u B. BaitnOepra,
3apoasimeBoro cxoactsa K. M. bopa), npaBuna (mMunumyma FO. JluOuxa,
AKOJIOTMYECKOM TMUpaMHJIbl SHEPruu), rumore3sl (rumore3a «mupa PHK» V.
['unbepra);

yMEHHE  BJQJ€Th  OCHOBHBIMHM  METOJAaMH  HAyYHOTO  TO3HAHUA,
WCITOJIb3yEeMBbIMH B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOI0JICHUE, SKCIIEPUMEHT), CIIOocoO0aMu BBISBICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUH B TIPUPO/IE;

YMEHHE BBIACIATh CYLIECTBEHHbIE MPHU3HAKU: BHJIOB, OHOrEOLIEHO30B,
IKOCUCTEM H Omochepbl, CTAOMIM3UPYIONMIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJJIOTIaTPUUECKOTO u CUMIIATPUYECKOTO
BUJI000pa30BaHusl, BIUSHUS JABIKYIIUX CHJI DBOJIIOIMUA HAa TEHOMOH/I TOMYJISIIHAH,
MIPUCIIOCOOTICHHOCTH OPTaHU3MOB K Cpelie OOMTaHusl, YepeOBaHUs HaNpaBICHHIA
3BOJIIOLIUU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aUMOCBSI3M MEXAY MPOLECCAMH SBOJIOIUH,
JIBWOKYITIMH CHJIAMH aHTPOIIOTE€HE3a, KOMIIOHCHTAMHU PAa3IMYHBIX SKOCUCTEM U
MIPUCTIOCOOICHUSIMA K HUM OPTaHU3MOB;

YMEHHE  BBISABIATH  OTJIMYUTENIbHBIE  TPU3HAKH  JKUBBIX  CHCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K Cpelie oOWTaHus, aOMOTUYECKUX M OMOTHYECKHX



KOMIIOHEHTOB  JKOCHCTEM, B3aMMOCBSI3ed  OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOECH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIKME AapTyMEHTbI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JJIS JOKA3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX T'PYIII, B3aUMOCBSI3U OPTaHU3MOB U CpeJibl OOUTAHMS, €AUHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUS MHOrooOpasusi BHIOB U
IKOCHCTEM KaK YCJIOBUS COCYLIECTBOBAHUS MIPUPOJIBI U YEIOBEUYECTBA,

yMEHHUE peniaTh OMOJOTUYECKHUE 3a]a4H, BBISIBISATh IPUUMHHO-CIIEICTBEHHBIE
CBSI3U MEXAY UCCIEAYEMbIMUA OMOJIOTMUYECKUMU MTPOLIECCAMHU U SIBJICHUSMU, J€J1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

yYMEHHE BBIMOJHATH J1a0OpaTOpHbIE M MpaKTUYECKHEe pPaOOTHI, COOIIOIAThH
npaBuiia mpu paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYA0BaHUEM;

yMEHUE BBIJIBUTaTh TUIOTE3bl, MPOBEPSATh HX OSKCHEPUMEHTAIbHBIMU
cpeacrBamu, GopMyaupys 1edb HUCCIEIOBAHMS, aHAIM3UPOBATH MOJIYYEHHbBIC
pE3yNbTaThI U ICNIaTh BHIBOBL;

yMEHHE Y4YacTBOBAaTh B y4eOHO-MCCIIENOBATEILCKON PabOTe MO OMOJIOTHH,
OKOJIOTUM U MEIUIMHE, MPOBOJMMOI Ha 0a3e MIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIIATH  MNOJYYEHHbIE  pe3yJIbTaTbl Ha  YYEHHYECKHX
KOH(EPEHIIUSIX;

yMEHHUE OIEHWBATh TUMOTE3bI M TEOPHH O TMPOUCXOXKICHUN KU3HU, YEJIOBEKa
U UYEJOBEUECKUX pac, O MPUYMHAX, MOCIEJACTBUSIX U CHOCO0ax MpeAoTBpAaIlCHUs
rJ100aJbHBIX U3MEHEHUH B Onocdepe;

yMEHHUE OCYILECTBIIATh OCO3HAHHBIA BBIOOP Oyayiied mnpodeccruoHanbHOU
NESATEILHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTUH, IPUPOIOTIOJIb30BAHUS, METUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUM, CEJIbCKOTO XO3MMCTBA, MHILEBOMN
MPOMBITIUICHHOCTH, YIIIyOJISTh TTO3HABATEIbHBI WHTEPEC, HAMpaBJICHHBIN Ha
OCO3HAaHHBIM  BBHIOOP  COOTBETCTBYIOIIEH  mpodeccHM W IPOJOHKEHUE
OMOJIOTMYECKOT0 00pa30BaHMs B OpPTaHM3ALMIX CPEAHEro MPoPeCCUOHATBHOTO U
BBICIIIETO 00Opa30BaHUAI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBo 4acos DJIeKTPOHHbIE
HaunMeHoBaHMe pa3/e/ioB U TeM (undposrie)
Ne i/m Kontponbnbie IlpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThbI padoThI pecypenr
1 buonorus kak Hayka 1
2 JKuBbie cucTeMbl U UX U3yUYEHUE
3 buonorus knetku 0.5
4 XuMHUYecKasi OpraHu3aius KIeTK: 10
5 Crpoenuie u GyHKINU KIETKU 8 2
6 OOMeH BellecTB U MpeBpalleHne S HEPTUH B 9 1
KJIETKE
7 Hacnencreennas uapopmarus u 9 0.5
peanuzanus e€ B KIETKe
JKU3HEeHHBIN UK KIIETKU 6 1
Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3smHoOkeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTnKa — HayKa O HACJIEICTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpPTraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1
14 I'eneruka yenoseka 3 0.5
15 Cenexkuusi OpraHu3MoB 4 1
16 BuoTtexHonorus u CHHTETHYECKast OMOJIOTHs 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrtpoabusie IIpakTHueckue
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcebl
1 3apokJeHNe U Pa3BUTHE IBOJTIOLUOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUU
MukposBoitonus U €€ pe3ybTaTsl 14 2
Maxpo3BOIIONMS U €€ PE3YIbTATHI 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 15 1.5
3emuie
5 [IpoucxoxaeHre yenoBeKka — aHTPOIIOTEHES 10 1
DKOJIoTUsl — HayKa O B3aMMOOTHOILIEHUSAX
6 OPTraHU3MOB U HAJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karolleu cpenou
Opranusmel U cpeia 00uTaHus 1.5
OKoJ0rus BUJOB U MOIMYJISILIUMA 0.5
DKoJ0Tusl COOOIIECTB. DKOJIOTHYECKHE
9 H 12 0.5
CUCTEMBI
10 Buocdepa — rimobanbHast skocucTemMa
11 YenoBek u OKpy Karolas cpeia
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KouaunyecTBo 4acos DJIeKTPOHHbIE
Ne ara H(ppoBbIE
n/n Tema ypora Bcero Kontposbnpie  TMpakruieckue ilfiy‘leﬂﬂﬂ :)Iﬁ[()baI;OBaTeJIbele
padoThI padoThI pecypenr
1 buonorus kak KOMIUIEKCHasi HAyKa U Kak |
4acTh COBPEMEHHOT0 00I1IecTBa
2 JKuBble cucTeMBI U UX CBOWCTBA 1
YpoBHEBas OpraHU3aLUs KUBBIX CUCTEM 1
4 HcTopust OTKPBITHS U U3YYEHUSI KIIETKHU. |
Knerounas teopus
Metoabl MOJIEKYJISIPHON U KJIETOYHON
o6uonoruu. [IpakTrueckas padora
5 «3y4eHune MeTo10B KJIETOYHOU OMOJIOTHH 1 0.5
(xpomatorpadus, anexTpodopes, ’
nuddepeHnratbHOe EeHTPU(YTUpOBaHHE,
[TLIP)»
6 XUMHUYECKUHN COCTAB KIIETKU 1
. MunepanbHble BELIECTBA KIETKH, UX 1
Ouonoruyeckas poib
Opranuyeckue BelecTBa KJIECTKH — OeJIKU.
2 JlaGopaTopHas pabora «OO0Hapy)KeHnE | 0.5
OEJIKOB C TOMOIIIbIO KAY€CTBEHHBIX ’
peaKLmii
9 CgoiicTBa, k1accupukanus u GyHKIIHH |
0enKkoB




OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KICTKHU —

10
YTIIEBOIbI

1 Opranuyeckue BenecTBa KIeTKH —

JTUTIV BT
Hyxneunossie kuciotsl. JIHK u PHK.

12 JlaGopaTtopHnas padora «McciaenoBanue 0.5
HYKJIEMHOBBIX KHUCJIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIMYHBIX OPTaHU3MOB)

13 Crpoenne u pynkunu ATD. [Ipyrue
nykieosuarpudocdars (HTD)

14 CexsennpoBanue [JHK. Merosst
T€HOMHKH, TPAHCKPUIITOMHUKH, TPOTCOMHUKHI

15 MeTozasl CTPYKTYpHON OHOJIOTHH

16 Tunel knetok. [Ipokapuornyeckas KieTka
CtpoeHune 7yKapuoTHUECKOMN KIETKH.

17 [IpakTuueckas padora «3ydeHne CBONCTB 0.5
KJIETOYHOM MeMOpaHb»

18 IToBepXHOCTHBIN anmapaT KJIETKU
OnHoMeMOpaHHbIE OPraHOUbI KIETKH.

19 [IpakTuueckas padora «M3ydyenue 0.5
JBUKEHUS [IUTOIUIa3Mbl B PACTUTEIBHBIX
KJIIETKax»

[TomyaBTOHOMHBIE OpPTraHOUABI KJIETKU:

20 MHUTOXOH/IPHH, TUIacTH L. JITabopaTopHast 0.5
pabota «MccnenoBanue mia3Mon3a u '
JETUIa3MOJIN3a B PACTUTENIBHBIX KIETKAX)

21 HememOpanHbIe OpraHOUIbI KJIETKH

22 Crpoenue u GyHKIHH sapa




23

CpaBHUTENBbHAS XapaKTEPUCTHKA KIETOK
aykapuoT. JJabopaTropnas pabora
«M3y4eHne CTpOeHUs KJIETOK pa3ImIHbIX
OpPTraHU3MOBY

0.5

24

ACCUMUIISITINS ¥ TUCCUMIISALINS — JBE
CTOpOHBI MeTabou3Ma. Turmbsl ooOMeHa
BemecTB. JlabopaTopHas pabora
«3yyeHune KkaTaauTU4ecKOi akTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUJIa3bl WU
KaTaasbl)»

25

DepMEHTAaTUBHBIN XapaKTep PeaKkLui
KJIETOYHOTO MeTabonmu3Mma. JlaboparopHas
paborta «M3yuenue hepMEeHTaTUBHOTO
pacieryieH s IepoKCHa BOAOPOa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKaX»

0.5

26

Benku-akTuBaTOpHI U OENKU-UHTHOUTOPHI

27

ABTOTpOGHBII THIT OOMEHa BEIECTB

28

dortocunTes

29

Xemocunres. Jlaboparopuas pabota
«CpaBHeHHEe po1eccoB (POTOCHHTE3A U
XEMOCHHTE32)

0.5

30

AHa3poOHBIE OpraHu3Mbl. Buibl OposkeHusI.
JlaGopaTtopHnas pabora «CpaBHEHHE
MIPOIIECCOB OPOKECHHUS U JTBIXAHUS

31

AspoOHBIE OpraHU3MBI. JTaIlbl
SHEPTreTHYECKOro oOMeHa

32

DHeprus MEeMOPaHHOTO TPaIueHTa
npoTtoHoB. Cunte3 AT®: pabora




npoToHHOU AT®-cuHTa3bI

33 Peakiium MatpudHOro cCMHTE3a
34 Tpanckpunuus — matpuusbslii cuaTe3 PHK
35 Tpancnauus u e€ 3Tamnbl
16 Konnposanue amuHOKUCIOT. Posb
pubocom B OnocuHTEe3e Oenka
37 Opranuzanus reHoma y mpokapuor u
3YKapuoT
13 MounekysipHble MEXaHU3MBbI SKCIIPECCUHI
TEHOB Y 3YKapHOT
Bupycsl — BHeKkIIeTOUHBIE (POPMBI KUZHU U
39 obnuraTHbIe Mapa3uThl. [IpakTHyueckas 0.5
pabota «Co3nanue MOJIeH BUPYCa»
40 BupycHsie 3a0601eBaHus yelioBeKa,
JKUBOTHBIX, PACTCHUH
41 HanorexHomorny B OMOJIOTUN U MEIULINHE
42 JKU3HEeHHBIN UK KJIETKU
43 Matpuunslii cunte3 JJHK
XpomocoMsl. JTaboparopHast pabora
44 «3ydyeHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIpenaparax»
45 JleneHue KIEeTKU — MUTO3
Tunel k1eTok. KapuokuHes 1 IUTOKUHES.
46 JlaGopatopHas pabora «Habnronenue 0.5
MHUTO32 B KJIETKaX KOHYMKA KOpPEIlKa JIyKa
(Ha TOTOBBIX MHKpOTpenapaTax)»
47 Perynsuus KU3HEHHOTO IIMKJIA KJIETOK




48

OpranusMm Kak eIMHOE LIEI0e

Txanu pacrenuii. JlabopaTopHas pabora

49 . 9 0.5
«M3ydyeHne TKkaHe! pacTeHUI»
TkaHU )KMBOTHBIX U YEJIOBEKA.

50 JlabGopaTopHas paborta «/3yueHue TkaHeu 0.5
KUBOTHBIX)»
Opransl. Cucremsl opranos. JlaboparopHas

51 pabota «M3yueHne opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBr>KeHrE OpraHu3MOB

54 [Iutanue opranu3MoB

55 [TuTanne MO3BOHOYHBIX KUBOTHBIX.
[TumieBapuTenbHas cucTeMa 4yeaoBeka

56 Jpixanue opranu3smMoB

57 JIpIxaHue M03BOHOYHBIX )KMBOTHBIX U
YenoBeKa

58 TpaHcnopT BEIIECTB y OpraHU3MOB

59 KpoBeHocHas cuctema o3BOHOYHBIX
KHUBOTHBIX U YEJIOBEKA

60 Briaenenue y opranu3sMoB

61 3amuTa y OpraHu3MoB

62 NmMmmyHHas cuctemMa yeinoBeka

63 Pa3nipakuMOCTh U peryssius y
OpraHU3MOB

64 I'ymopanbHast perynsnus 1 SHI0OKpUHHAs

CHUCTEMA XUBOTHBIX U YCJIOBCKA




65

DopmBbl pa3MHOKEHUSI OPTaHU3MOB

66

[TonoBoe pa3MHOKEHUE

67

Meiios

68

I'amerorenes. OOpa3oBaHHE U Pa3BUTHUE
MOJIOBBIX KJIETOK. JIabopaTopHas paborta
«M3y4yeHue CTpOeHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MHUKPOITpEIiapaTaxy

0.5

69

WuauBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOI'€HE3

70

3akJiaJika OpraHoB M TKaHEH U3
3apOABIIIEBHIX JTUCTKOB

71

Poct Pa3BUTHUC KUBOTHBIX.
JlaboparopHas paboTa «BrIsBiIcHHE
NIPU3HAKOB CXOJICTBA 3aPOIbIIICH
MI03BOHOYHBIX KUBOTHBIX)»

0.5

72

PasMHOXeHUE U pa3BUTHE PACTCHUM.
JlaboparopHas pabota «CTpoeHHE OPraHOB
Pa3MHOXKEHHS BBICIINX PACTCHUIN»

0.5

73

HcTopust cTaHOBJIEHUS U Pa3BUTHUS
TEHETUKH KaK HayKH

74

OCHOBHBIC TIOHSITUSI © CUMBOJIBI TEHETHKH.
JlaGopaTtophast pabota «lpo3zoduia kak
O00BEKT TeHETUIECKUX HCCIICIOBAHUI

0.5

75

3aKOHOMEPHOCTHU HACIEAOBaHUS
NpU3HAKOB. MOHOTHOpUIHOE
ckpemuBanue. [Ipaktuueckas pabota
"U3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO
CKpeutuBanus y 1po30Quibr"

0.5




]_[I/ITOJIOI‘I/I‘ICCKI/IG OCHOBBI MOHOFI/I6pI/I[[HOFO

76 1
CKpELIMBAaHUS
77 AHanusupyroliee ckpenuBanue. Hermomnnoe 1
JIOMUHUPOBaHUE
JurnbpumHoe CKpenmrBaHue.
73 [IpakTuueckas padota «M3ydenne 1 0.5
Pe3yNbTaTOB AUTHOPUIHOTO CKPEIIUBAHUS ’
y Ip030(HIBD
79 [{uTonornyeckue OCHOBBI AUTUOPUTHOTO 1
CKpELIMBAHUS
80 CuenneHHoe HaclleJOBaHUE IPU3HAKOB 1
81 XpOoMOCOMHasi TEOpHS HACIEICTBEHHOCTH 1
82 I'eneruka nona 1
83 I'enoTum Kak 11€JI0CTHAS CHCTEMA 1
’4 I'eHeTnyeckuii KOHTPOJIb Pa3BUTHSA 1
pacTEeHU, ’KUBOTHBIX U YEJIOBEKA
25 M3MeHUnBOCTD NMpU3HAKOB. BHibl 1
U3MEHYMBOCTH
86 MopaudukarmonHas ”3MEHUYNBOCTh 1
BapuauunoHHsIi psig U BapUaLlMOHHAS
KkpuBas. JlabopaTopHas paborta
27 «HccnenoBanne 3aKOHOMEPHOCTEN 1 0.5
MO (PUKAITIOHHOM U3MEHUYUBOCTH. ’
[TocTpoeHne BapuallMOHHOTO Psiia U
BApUAIMOHHON KPUBO»
28 I'enoTunuyeckass U3MEHYUBOCTbD. 1
KombOuHaTuBHast U3MEHUHUBOCTD
89 MyTtanunoHHas U3MEHYUBOCTD. 1 0.5




[IpakTuueckas padora «MyTtanuu y
Tpo30¢uIIbl (Ha TOTOBBIX
MHUKpOIIpenaparax )

90

3aKOHOM€pHOCTI/I MYTAllMOHHOTI'O ITpoIIecCa.
OIHUTeHETHKA B SIIUTCHOMUKA

91

['enetuka yenoBeka. [IpakTudeckas pabora
«CocraBiieHue U aHAJIN3 POJIOCTOBHOM

0.5

92

MeTtoapl METUIIMHCKON T€HETUKH

93

3HaquI/Ie MeI[HI.[PIHCKOfI TCHCTHUKU B
HpeI[OTBpaH_IeHI/II/I N JICYCHHUHU I'CHCTHUYCCKUX
3200J1€BaHUI YEJIOBEKA

94

OCHOBHBIE TIOHSITHS CEICKIIHN.
JlaGopaTtopHas pabora «3yueHue copToB
KYJBTYPHBIX PACTEHUN U IIOPOJ] JOMALTHUX
JKHUBOTHBIX»

0.5

95

MeTompl CeeKIIMOHHON paOOTHI.
JlabGopaTtopHnas pabota «/3yuenrne MeTo10B
CEJIEKIIUU PACTCHUIN»

0.5

96

JlOCTHKEHMS CeJIEKIIMN PACTECHUHN U
*KUBOTHBIX. [IpakTiueckas pabora
«ITpuBHBKa pacTeHu»

97

CoxpaHeHue, U3y4eHHe U UCII0JIb30BAHNE
TEHETUUYECKUX PECYPCOB

98

buorexHonorns Kak HaykKa ¥ OTpacib
npousBocTBa. [IpakTuyeckas padora
«M3y4yeHne 00beKTOB OMOTEXHOIOT U

0.5

99

OCHOBHbBIE HaIlPaBJICHUSI CHHTETUYECKOM
onoJsIoruu




100 XpOMOCOMHas U T€HHasl HHKEHEPUs

101 Menunuackue OMOTEXHOIOT NN

102 PesepsHbiil ypok. [loBTOpeHue,

0000111eHNEe, CUCTEMAaTH3allis 3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

13.5




11 KJIACC

Kosun4vecTBo 4acoB DJIeKTPOHHbIE
Ne ara H(ppoBbIE
n/n Tema ypoka Bcero Konrpoanneie  TpaxTuieckue i[f}y‘leﬂﬂﬂ :ﬁ[c)baI;OBaTeJIbeIe
padoThI padoThI pecypen
1 OpomonnonHas teopust Y. lapBuna 1
5 JIBHoKyILIME CHIIBI 3BOJIFOLMA BUAOB 110 Y. 1
JapBuny
3 Bopr0a 3a cymecTBoBaHuE, €CTECTBEHHBIHN |
Y UCKYCCTBEHHBI 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUH 1
SBOJIIOLIMU
5 DTarbl H3BOJIIOIIMOHHOTO Mpolecca: 1
MUKPO3BOIIOLHUS U1 MAKPOIBOIIOLIHS
6 [Tomynsiust — sneMeHTapHasi €AMHULIA 1
3BOJTIOLIUU
3aKOH reHeTUYECKOro paBHOBecHs JIK.
7 Xapau, B. Baiinb6epra. JlabopaTopHas | 0.5
pabota «BblsiBIeHNE U3MEHUUBOCTH Y ’
0co0el OHOTO BUIAY»
8 DOneMeHTapHbIe (PaKTOPHI IBOTIOIAN 1
9 O¢dexrt ocnoBaremnst. dpdexr |
OyTBUTOYHOTO TOPIIBIIIKA
10 Murpauyu. U300 nomyisiiui: 1
reorpaduyeckas, OnoJIorundecKas
1 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINAN 1
(hakTop IBOIOIHH




12

[TonoBoii oT60P

13

[TprcrocoOIeHHOCTh OPraHU3MOB KaK
pe3yIbTaT MUKPOIBOJIFOIIHH.
Jlaboparopnas pabota «3ydenne
apoMop(h030B U HAUOAAANITAIIUHN Y
pacTeHUH U KUBOTHBIX»

0.5

14

[Tpumeps! mpucrocoOaeHNu y OPraHu3MOB:

Mopdonorudeckue, GU3MOIOTHIECKUE,
OHMOXMMUYECKHUE, ITIOBEICHUECKHUE.
Jlaboparopnas padota «IIpucnocodnenus
OpPraHU3MOB U UX OTHOCUTEIIbHAS
11eTIECO00PA3HOCTHY

0.5

15

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHEHHE BUIOB
0 MOP(OTOTUIECKOMY KPUTEPHUIO)

0.5

16

CrpykTypa Buaa

17

Bunoobpa3oBanue kak pe3ysibTaT
MHUKPO3BOJIOLUN

18

CBs3b MUKPO3BOJIIOIWHU U SITUACMHUOJIOTUN

19

Makpossostonus. [Taneontonornueckue
METO/bI U3yUEHHUS IBOJIOIIUN

20

buoreorpaduyeckue METOIbI U3YUCHHUS
3BOJIIOLUU

21

DOMOpPHOIOTHYECKHUEe U CPAaBHUTEIBHO-
Mopdonorudeckre MEeTo bl H3yUeHUs
3BOJTIOLIUU

22

MonekynsipHO-TeHETHUECKUE,
OMOXMMHYECKHE U MaTeMaTU4ecKue




MCTObI U3YUYCHHUA 3BOJIFOIIUN

23 OO61re 3aKOHOMEPHOCTH YBOJIOIHH
24 AnanTtuBHas paguarus. HepaBHoMepHOCTH
TEMITOB 3BOJIIOLUU
’5 HayuHblie runmoTtessl IpOUCX0KICHUS
JKW3HU Ha 3emiie
26 JloHay4HbIe MPEACTAaBICHUS O 3apOKICHUI
KU3ZHU
7 OcCHOBHBIE 3TaIbl HEOPTaHUYECKOM
SBOJIIOLIMU
28 I'unoTe3bl 3apokIeHUs KU3HU
Uctopus 3emiin 1 METOABI €€ U3YUEHUS.
79 Jlaboparopnast pabora «3yuenue u 0.5
OTMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPTaHU3MOBY
30 HauanbHbie 3Tanbl opraHunyecKkoi
SBOJIIOLIMU
31 OBoIOIUS DYKapuoT
OCHOBHBIE 3TaIlbl BOTIOIUU
1 pacturensHoro mupa. [Ipaktuyeckas 0.5
pabora «/3yueHue ocobeHHOCTEH ’
CTPOEHUS PaCTCHUI Pa3HBIX OT/AEIOBY
13 OcCHOBHBIE 3TaIlbl 3BOJIOIUYU )KUBOTHOTO
Mupa
DBOIOIUS )KUBOTHBIX. [IpakTuueckas
34 pabora «3y4uenne ocoOeHHOCTEH 0.5
CTPOEHHUSI TO3BOHOYHBIX KHUBOTHBIX)»
35 Pa3BuTHe )xu3HM Ha 3eMIe 10 3paM U




nepuojam

MaccoBbie BbIMHUPpAaHUA — 3KOJOT'MYCCKUE

36 KPU3UCHI MPOIILIIOTO

37 CoBpeMEHHBIN 3KOJIOTUYECKUN KPU3HC, €TO
0COOEHHOCTH

38 CoBpeMeHHast cucTemMa OpraHu4eckoro
MPOIILIIOTO

19 OCHOBHbIE CHCTEMaTUYECKUE TPYIIIIHI
OpraHu3MOB

40 AHTPOIIOJIOTHS — HAayKa O YeJIOBEKE

41 Passurtue npeacrasineHuit o
MIPOUCXOXKACHUH YeJIOBEKA
Mecto yenoBeka B cucTemMe
opranuyeckoro mupa. JlabopatopHas

42 pabota «M3y4yeHue ocoOeHHOCTEH 0.5
CTPOEHHUS CKEJIeTa YeI0BEKa, CBA3aHHBIX C
MPSMOXO0XKICHUEM

43 JIBHOKYIIIME CHIIBI aHTPOIIOT€HE3a

44 CooTHoIIeHne OMOJIOTHIECKIX U
COLIMATILHBIX (PaKTOPOB B AHTPOTIOTCHE3E

45 OCHOBHBIE CTaJMU aHTPOIIOTeHE3a

46 [TaneoreHerrka 1 NaJeoOreHOMHUKA

47 DBOIOIUS COBPEMEHHOIO YEJIOBEKA
UYenoseueckue pacel. [Ipakrudeckas

48 pabota «/3yueHne 3KOIOrHIeCKUX 0.5
aJanTalyil 4eJIoBeKay

49 MexaucuunianHapHble METOIb

AHTPONOJIOTUH




50 3apoxAeHUE U pa3BUTHUE FKOJIOTUU 1
Mertoapl skosoruu. JlaboparopHas padora

51 «M3yueHnne METo0B FKOIOTMUECKUX 1 0.5
HCCIIEIOBAHUI»

5 3HayeHne YKOJIOTHYECKUX 3HAHUN I 1
YelioBeKa

53 Okonorndyeckue GaKTopsl 1
AbGuoTtndeckue aktopbl. CBET Kak

54 sKosioruueckuit gpaxtop. JlaboparopHas 1 0.5
pabota «BblIsiBJIeHHE TPUCTIOCOOICHUI '
OpPTraHHU3MOB K BIIMSIHUIO CBETa)
AbuoTtndeckue dakroprl. Temreparypa
KaK 9KOJIOTUYECKHUIA (PaKTop.

55 JlaGopatopHnas pabota «BplsiBieHne 1 0.5
MPUCTIOCOOTICHUI OPraHU3MOB K BIUSHUIO
TEMIIEPATyPhI»
AbGuoTtndeckue hakTopbl. BiaxxHOCT Kak

56 skojornueckuit pakrop. JlabopaTopHas 1 0.5
paboTta « AHATOMHYECKHE OCOOCHHOCTH '
pacTeHuii U3 pa3HbIX MECT OOUTAHUSY

57 Cpensl 0OuTaHUSI OPTaHU3MOB 1

58 buonoruueckue puTmsl 1

59 Kuznenneie GopMbl OpraHU3MOB 1

60 buotnueckue hakTopsl 1
3HaueHne OMOTUYECKUX B3aUMOIECHCTBUI

61 JUISl CYIIECTBOBAHUS OPraHU3MOB B CpEJIE 1
oOuTaHus

62 DKOJIOTUYECKUE XapaKTEPUCTUKHI 1




nomnyJsinun

OcCHOBHBIE TTOKA3aTeIN MOMmyJIAINH

63 YUCJIEHHOCTb, IJIOTHOCTb, BO3PACTHAS U
MOJIOBasi CTPYKTypa
OcHOBHBbIE MOKa3aTeNN MOMYJISILIUU:

64 POXKIAEMOCTh, IPUPOCT, TEMIT POCTA,
CMEpPTHOCTb, MUTPALIUN

65 DKoJIorh4YecKas CTpyKTypa MOMyJIsuu

66 JliHaMMKa TOMYJIALNN U €€ PETyJIALHNs

67 KpuBble pocTa 4yMCI€HHOCTH MOMYJISIHH.
KpuBbie BbKUBaHUS
DKoJIorMuecKasl Hulla Buja.

68 Jlaboparopnas padota «IIpucnocodnenus 0.5
CEMSIH paCTeHUH K PaCCEJICHUIO»

69 Bun kak cucreMa nomyssinui

70 3aKOHOMEPHOCTH MOBEJICHUS U MUTpaLlUAid
KUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OHOIICHO3

72 DKOcHCTEMa KaK OTKpbITask CUCTEMA

7 KpyroBoport BeliecTB 1 NOTOK SHEPTHH B
9KOCUCTEME

74 OcCHOBHBIE IOKA3aTEIN YIKOCUCTEMBI

75 DKOJOrM4ecKre NUpaMuIbl

76 H3meHeHHst cOOOIIECTB — CYKILIECCHH

77 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI
03€p U peK. JKOCUCTEMBI MOPEN U OKEAHOB

78 [IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI




TYHJp, JIECOB, CTEIIEH, ITyCTbIHb

79 AHTPOIOT€HHbIE SKOCUCTEMBI

20 Ypboakocucremsl. [IpakTudeckas pabora 0.5
«M3ydenue u onrcanne ypooIKOCHCTEMBI ’
3aKOHOMEPHOCTH (HOPMUPOBAHHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
DKOCHCTEMAX
MexaHu3Mbl BO3JEHCTBUS 3arpsI3HEHUI

2 Pa3HBIX TUTIOB HAa CyOOpraHU3MEHHOM,
OpPraHU3MEHHOM, TIOMYJISIIMOHHOM U
9KOCUCTEMHOM YPOBHSIX

23 buocdepa — obmermianerapras 06009Ka
3emn

84 Yuenue B. U. Bepranckoro o 6uochepe

25 3aKOHOMEPHOCTH CYLIECTBOBAHMUS
ounochepsl

26 KpyroBopoTsl BeniecTs u
OHMOreOXUMHUYECKHE UK

27 3oHanbHOCTH OHoCchepsl. OCHOBHBIE
OMOMBI CyIIIN

88 YcroitunBocTh 6nochepnt

89 DKOJIOTUYECKNE KPUZUCHI U UX MPUYHHBI

90 BosneiicTBue yenoBeka Ha 6uochepy

01 AHTpPOIOT€HHOE BO3JCHCTBUE HA
pPaCTUTENbHBIN U KUBOTHBIA MU

92 Oxpana npupoabl

93 OCHOBHBIE TPUHIUIBI YCTOHYHUBOTO




Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOILL

PanmonansHOE IPUPOAOIIOIB30BAHNUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3zHooOpa3us 3eMiau

95 C{6o6memae 1o Teme « MHUKPOIBOJIONHS U |
e€ pe3yaIbTaTh»

96 0"606H1€HI/I€ 1o TemMe «MakpOo3IBOJIOLUS U |
e€ pe3yabTaTh»

97 O6o06muienue no Teme «IIpoucxoxaenue u |
pa3BUTHE )XKU3HU Ha 3eMIIe»

08 O6006menue o teme «IIpoucxoxaeHue |
YeJI0BEeKa — aHTPOTIOTCHE3)

99 O060061IeHre o TeMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHUSX OPTaHU3MOB)

100 O6006mmeHue o Teme «OpraHu3mel U cpea 1
o0UTaHUS

101 O6o6meHI/ie 10 TeEM€E «DKOJIOTHS BUIOB U |
TIOTTY IS

102 O606mmenue o teme «buochepa — 1
rI1o0anpHast IKOCHCTEMAa)

OBUIEE KOJIMYECTBO YACOB I10 102 75

[NPOT'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

METOINYECKHUE MATEPHUAJIBI J1JI YYUTEJIA

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



