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MOSCHUTEJIBHASA 3AIINCKA

[IporpamMma mo yueOHoMmy mpenmery "buonorus" (manmee - Ouomorusi) Ha
YpOBHE cpeaHero obmero obpazoBaHus pa3zpaboraHa Ha ocHOoBe dDenepasbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obOpazoBanuu B Poccuiickoit deneparumy,
dI'OC COO, Konmnenuuu mnpenojaBaHusi ydeObHoro mnpeamera «buosnorus» u
OCHOBHBIX MOJIO’KEHUH (eaepanbHON pabouei mporpaMMbl BOCITUTAHHUS.

VYueOunsiii npeamer «buonorus» yriyonéaHoro ypoBHst uzyudenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMETHOM o0nacTu «EcTtecTBeHHO-
HayyHeie TnpeameTel». CornacHo mnonoxeHusmM DPOIOC COO npodunbHbIe
y4ueOHbIE NPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
muddepeHnmanmm  00ydeHUsT HA YPOBHE cpeaHero oOmero oOpa3oBaHUsS W
MPU3BaHBl OOECIIEYUTHh MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIWMM, CpPEIHUM
001IMM, cpeTHUM TIPOo(eCcCHOHAIBLHBIM U BBICIIMM 00pa3oBaHueM. B To ke Bpems
KOKIbIM M3 JTHX Y4YeOHBIX MPEAMETOB [OJDKEH OBbITh OPHEHTHPOBAH Ha
MPUOPUTETHOE peIIeHue 00pa30BaTEIbHBIX, BOCIHUTATEIBHBIX M Pa3BUBAIOIINX
3aa4, CBA3AHHBIX C MpodopueHTanrell oO0ydalolmuxcsi U CTUMYJIHPOBAHUEM
UHTEpeca K KOHKPETHOW 00JIaCTH HAy4YHOTO 3HAHHs, CBA3aHHOTO C OMOJOTHEH,
MEUIMHOM, 9KOJIOTUEH, TICUXO0JIOTHEH, CIIOPTOM MJIM BOEHHBIM JIEJIOM.

[Iporpamma mo yueOHoMy mnpenmery "buonorusa" maér mpeacrtaBieHHE O
eI W 3ajadax u3ydeHwst ydeOHoro mnpenmera «buonmorus» Ha yriyOnéHHOM
YPOBHE, OIpeessieT 00s3aTenbHoe (HHBAPHAHTHOE) MTPEAMETHOE COEpKaHUe, €ro
CTPYKTYpUPOBaHME 1O pa3fenaM U TeMaMm, paclpeleieHre Mo Kiaccam,
PEKOMEHJIyeT TOCIIEeOBATEIbHOCTh HM3YyUYEeHHs] y4yeOHOTO Marepuana Cc Y4EToM
MEXIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKM Y4yeOHOro mpolecca,
BO3pAacTHBIX OCOOEHHOCTEH oOyudaromuxcs. B mporpamme mno Ouonoruu
pealn30BaH MPUHIUI MPEEMCTBEHHOCTH C HM3yYE€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOro  oOmiero oOpa3oBaHus, Ojarojapss 4emMy MOpocMaTpuBaercs
HaMpaBJIE€HHOCTh HA  MOCIEAYIOllee pa3BUTHE OMOJOTMYECKHX  3HAHUM,
OpUEHTHUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEACTAaBICHUM O 3I0pOBOM o00pas3e >KU3HH, Ha
BOCMUTAaHWE OEpEeHOTO OTHOIICHHUS K OKPYKAIIIeW NpUpoAHoi cpeme. B
nporpaMme Mo OMOJOTHMM TaKXKe IMOKa3aHbl BO3MOXHOCTH Y4Y€OHOro mperMeTa
«buonorusi» B peanuzamuu  TpedoBanniit DPI'OC COO Kk MIaHUPYEMbIM
JUYHOCTHBIM, METAlpEeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOydYeHUS U B
GbOopMHpPOBaHUM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIBHOCTH
oOyyJarommxcsi M0 OCBOEHHUIO COJAEpKaHUS OMOJIOrMYecKoro oOpa3oBaHUs Ha
YPOBHE CpeAHEro 00IIero 00pa3oBaHus.

VYuebnsiii npenmer «buosorus» Ha ypoBHE cpelHero oOiiero oopazoBaHus
3aBepuiaeT Ouojoruueckoe oOpa3oBaHME B IIKOJE M OPUEHTUPOBAH Ha



pacimmpeHre U yriayOsjeHue 3HaHHM OOydJaromMxcs O >KUBOM IPUPOJIE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OWOJIOTUH, SMOPUOJIOTUH U OUOJIOTMH Pa3BUTHS,
TeHETUKH, CEJICKIIUU, OMOTEXHOJIOTUH, 3BOJTIOIMOHHOTO YUYEHUS U SKOJOTHH.

N3yuyenne yueOHOro mnpeamera «buonorus» Ha yriyOJIEHHOM YpOBHE
OpUEHTHUPOBAHO Ha IOATOTOBKY OOYyYarOIIMXCS K IMOCIEAYIOLIEMY MOJYyYEHUIO
Owonmornyeckoro  oOpa3oBaHMs B  By3aX W OpraHU3ANMSIX  CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAep» aHHsl COCTABISAET CUCTEMA
OMOJIOTMYECKUX  3HAHWUW, TIOJIYYEHHbIX MpPU  HU3YYEHUM  OOy4YarolUMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKHX pa3/ieloB OMOJIOIMH HAa YPOBHE OCHOBHOTO
obmiero o6pazoBanusi, B 10—11 kimaccax »TW 3HaHMS MOJy4YarOT pa3BuUTHe. Tak,
paciiMpeHbl U yriyOjJeHbl OWOJIOTWUYECKHME 3HAHHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusax, OpraHu3Me YeJOoBeKa, OOIIMX 3aKOHOMEPHOCTSX KHU3HH,
JIOTIOJIHUTEIBHO BKJIFOUEHBI OMOJIOTMYECKUE CBEICHUS TPUKIIAJHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJIb30BaTh KaK OPUEHTHUPBI Ul MOCIETYIOIIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanus OWOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, MOJTYYCHHBIMH OOYYAIOIIMMHUCA TPH U3YHYECHUU
(bu3MKH, XUMHH, Teorpauu 1 MaTeMaTUKH.

Ctpyktypa mporpamMmbl 1o ydeOHOMy mipeamery "buonorusa" otpaxkaet
CUCTEMHO-YPOBHEBBI W JBOJIIOLMOHHBIM MOAXOAbl K H3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4YalOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JJIS1 AKUBBIX
CHUCTEM Pa3HOTr0 YPOBHS OpPraHU3alliU, SBOJIIOIIMHA OPTaHUYECKOTo0 MUpa Ha 3emiie,
COXpaHEHHs Ouojormdyeckoro paszHooOpasus miaHersl. Tak, B 10 knacce
U3Yy4alOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OMOJIOrMHM, SMOPHUOJIOTMHM U
OMONOrMM Pa3BUTHUS, TEHETUKU M CEJEKUUHU, OMOTEXHOJOTMU M CUHTETHYECKON
OWONOTHY, AKTyaIM3UPYIOTCS 3HAHWS OOYydYarommMXcs MO0 OOTaHWKE, 300JI0THH,
aHatomMuu, (usmonmoruu uenoBeka. B 11 kmacce wu3ywaroTcsi 3BOJIOIMOHHOE
y4€HHE, OCHOBBI SKOJIOTHH U yueHue o orocgepe.

VY4eOHblii npeamer «buonorus»  mpu3zBaH  00€CIEUUTb  OCBOEHUE
00y4JarmuMucss OMOJIOTMUECKUX TEOpUN U 3aKOHOB, UACH, TPUHILIUIIOB U MPaBUII,
JIEXKaAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUH O
CTPOCHHHM, MHOTOOOpa3suu M OCOOEHHOCTAX KJIETKH, OpraHu3Ma, MOIYJISIIHH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIIMXCS HAYYHBIX JOCTHIKEHMSX, COBPEMEHHBIX
UCCIIEJOBAaHMSIX B OMOJIOTUH, IPUKIIAIHBIX aClEKTax OMOJIOTMYeCKuX 3HaHuM. s
pa3BUTUSL M TOJJCpXKaHUS HHTEpeca oOydarommxcs K OWOIOrHH Hapsagy co
3HAYUTENbHBIM 00bEMOM TEOPETHUECKOTO0 MaTepHalia B COACPKAHUH MPOTPaMMBbI
10 OMOJIOrMH MPESYCMOTPEHO 3HAKOMCTBO C MCTOpPHUEIN CTAaHOBJEHUS U Pa3BUTHUSA
TOM WMIM MHOW 00JacTH OWOJIOTMH, BKJIAQJOM OTEUYECTBEHHBIX U 3apyOeKHBIX
YUEHBIX B PELLICHUE BAXKHEUIINX OMOJIOTMYECKUX U IKOJOTHYECKUX MTPOOIIEM.



Lenb uzydenus yueOHoro npeamera «buonorusy» Ha yriryOa€HHOM YpOBHE —
OBJIaJicHUEe  OOYy4YaloIUMUCS 3HAHUAMH O  CTPYKTYPHO-(QYHKIMOHAJIHHOU
OpraHM3allMi JKUBBIX CHCTEM pa3HOTO paHra W NOpUOOpEeTEeHHUE YMEHUU
UCIOJIb30BaTh 3TH 3HaHMA B (POPMHPOBAHUU HMHTEpeca K ONpenera€HHON o0iacTu
npodeCCUOHANBPHON JeSTeNbHOCTH, CBSI3aHHOW ¢ OWOJIOTHEH, Wi K BBIOOPY
y4eOHOTO 3aBEACHUS IS TPOIOJDKEHHSI OMOJIOTHIECKOTO 0Opa30BaHMUS.

Joctmxenne 1enu u3ydeHus ydeOHoro mpenmera «buomorus» Ha
yIIyOJIEHHOM YPOBHE 00ECTIEUMBACTCS PELICHUEM CIIEAYIONINX 3a/1a4:

OCBOCHHE OOYYarOIMMUCS CHUCTEMbI OMOJIOTUYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSAX, KOHLEMIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBHUJIaX, COCTABIISIIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHUHY MHUPa; O
CTPOCHHH, MHOTOOOpa3sMM M OCOOEHHOCTSAX OHOJIOTUYECKUX CHUCTEM (KJIETKa,
OpraHu3M, HOIYJISIUs, BUJI, OnoreoneHo3, 6uochepa); o BHLAAIOMINXCS OTKPBITUAX
¥ COBPEMEHHBIX UCCIIEIOBAHUSAX B OMOJIOTUY;

O3HAKOMJICHHE OO0YyYarouMxcsa ¢ METOAaMM MO3HAHHUS >KUBOM NPUPOIbL:
UCCIIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKUX HAyK (MOJIEKYJSIpHOM U
KJIETOYHOW OHOJOTHH, SMOPHUONOTMH W OWOJOTHH pa3BUTHA, TE€HETUKU U
CeNIeKLIMM, OWOTEXHOJIOTMH W CHUHTETUYEeCKOH OHOJOruM, MaJeOHTOJIOTHH,
OKOJIOTHH);  METOJaMHM  CaMOCTOSITEIbHOTO  TNPOBENEHHUS  OMOJOTHYECKUX
WCCeNoBaHM B Jabopatopur W B mpuponae (HaONIOneHWE, W3MEpEHHUe,
HKCIIEPUMEHT, MOJICTIMPOBAHHE);

oBlajicHue OOydYalomMMHUCA YMEHHMAMHU: CaMOCTOSITEIbHO  HAXOAWTh,
aHATM3UPOBaTh U HCIOJBH30BATh OMOJOTHYECKYI0 HH(GOpPMAIMIO; MOJIb30BAThCA
OMOJIOTUYECKON TEPMUHOJOTHEH M CHMBOJIMKOM; yCTaHABIMBATh CBA3b MEXIY
pa3BUTHEM OHOJOTUM U COLMAIBHO-3KOHOMHYECKHUMU U  SKOJOTHYECKHUMHU
npobiieMaMy 4YeJIOBEUECTBA; OLIEHWBATH IOCJEICTBUS CBOEH MAESITENBHOCTH IO
OTHOILLIEHHUIO K OKpY’KaloLel NpUpPOIHON cpene, COOCTBEHHOMY 3[0POBBIO U
3I0POBBI0  OKPYKAIOIUX JIoJei; OOOCHOBBIBATH M  COONIIOJATH  MEPBI
npoUIaKTUKA UHPEKIIMOHHBIX 3a00JIeBaHUM, MMpaBUiIa MOBEACHUS B MPUPOJIE U
oOecrnieueHnst 6€30MaCHOCTH COOCTBEHHOM KU3HEACSITEIbHOCTH B UPE3BbIYaiHbIX
CUTyallMsiX TMPUPOJHOTO U TEXHOTEHHOTO XapakTepa, XapaKTepu30BaTh
COBpPEMEHHbIE HayYHbIE OTKPBITUS B 00J1aCTH OUOJIOTHY;

pa3BuTHE y 00YYaIOUIMXCS UHTEIJIEKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEM
B TMPOIECCE 3HAKOMCTBA C BBIJAIONIMMHCS OTKPBITUSMU U COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OWOJIOTUH, pEHIAEMBIMH €10 MpobiieMaMu, METO0JIOTHEN
OMOJIOTUYECKOTO UCCIIEI0OBAHMS, HpOBEICHUS AKCIEPUMEHTATILHBIX
UCCIIEIOBAaHUM, pelIeHns OMOJIOTUYECKHX 3a/1a4, MOJIECIUPOBAHUS OMOIOTHYECKUX
00BEKTOB U MPOLIECCOB;



BOCIHTAHHUE y O0YyYAIOMIKXCS [IEHHOCTHOTO OTHOIICHUS K KHUBOW MPHUPOJE B
IEJIOM U K OTJIEIbHBIM €€ 00bEeKTaM M SIBICHUAM; (QOPMHUPOBAHHE IKOJIOTUIYECKOM,
TeHETUYECKOM TPaMOTHOCTH, OOIIeHd KyJIbTYphl TOBEACHHS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOyYarOIMIMMHUCS  KOMIIETEHTHOCTH B PAIlMOHAILHOM
IPUPOJIOTIONB30BAaHUHN (COOMIOZCHHE MpaBWJI TOBENCHUS B TMPUPOJE, OXpaHbI
BUJIOB, SKOCUCTEM, OMoc(eprl), COXpaHEHUU COOCTBEHHOTO 3/10POBbSI U 3/I0POBbS
OKpyXXalomux Jiojaer  (cobmoaeHus wmep NpoduiIakTUKH — 3a00JIEBaHUM,
obOecrieueHrne OE€30MAaCHOCTH >KU3HEACSTENIbHOCTH B YPE3BBIYAMHBIX CHUTYaLUSIX
OPUPOAHOTO M  TEXHOIEHHOIO0  XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJIOTHYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3JaHHME  YCIOBUM I  OCO3HAHHOTO  BbIOOpa  OOYYarOIIMMHCS
WHIUBUy JIbHON o0pa3oBarenbHON TPaeKTOPUH, CIOCOOCTBRYOILIEH
nocyenyoumemMy npo(ecCHOHaTbHOMY CaMOOIPEIEICHUI0, B COOTBETCTBUHM C
WHIMBHUAYaJIbHBIMU HHTEPECAMH U MTOTPEOHOCTSIMU PETHOHA.

OO1ee 4ncao 4yacoB, OTBEICHHBIX HA M3y4YeHHE OMOJOTHUH Ha yriyOJeHHOM
YpOBHE cpeaHero obmiero oopa3oBanus, coctaBisieT 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Heemo), B 11 kinacce — 102 gaca (3 yaca B HeZeio).

OT6op opraHuzanMoHHBIX (OPM, METOJIOB U CPEACTB OOy4eHHUs OUOJOTHH
OCYIIECTBIISIETCS. ¢ Y4E€TOM CHEIU(PUKUA €ro COAEepaHUs U HAIpPaBICHHOCTH Ha
OpOAODKEHHE OMOJIOrMYECKOro 00pa3oBaHHA B OpraHU3alUsAX CPEIHEro
PO EeCCHOHAILHOTO U BBICIIEro 00pa30BaHuUs.

OO0s13aTeIbHBIM YCIOBUEM MPU O0yYEHUN OUOJIOTUU Ha YyTITyOJIEHHOM YpOBHE
SBJIIETCSl TIPOBEJIEHHUE JTAa0OpPATOPHBIX M MpakTUdyeckux pabot. Takxke ydactue
00y4JaromuXxcsi B BBIMOJHEHUU MPOEKTHBIX M Y4eOHO-HUCCIEeNOBATEIbCKUX PadoT,
TEMaTHUKa KOTOPBIX ONpENENsIeTcs y4YUTeJIeM Ha OCHOBE HMEIOLIUXCS
MaTepHaTbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBU.



COJAEPKXAHUE OBYUYEHUA
10 KITACC

Copnep:xaHue IporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyapcTBeHHou utorooit arrecranuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHas Ouosiorusi — KoOMIUieKcHasi Hayka. Kpartkas uctopusi pa3BuTHs
Owonornu.  buonormvyeckue HAyKM W HM3yYaeMble = HMH  TPOOJIEMBI.
OyHIaMEHTAIIbHbIE, NPUKIAJAHBIE W TOUCKOBBIC HAYYHbIE HWCCIEHOBAHUS B
OHOJIOTHUH.

3HadeHre OMOJOrUK B (POPMUPOBAHMU COBPEMEHHOMN €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. [Ipodeccun, cBszanHbie ¢ OWomorHel. 3HaYeHUE OWOJIOTHH B
MIPAKTUYECKOM JEATEIBHOCTH 4YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO3SIMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE IPUPOBI.

JdeMoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
V. I'apsen, I'. Mengens, B. 1. Bepnanckui, U. I1. I1aBnos, . . Meunukos, H.
W. Basuios, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®. Kpux, /I. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMHM C JIpYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCTEeMbI U UX U3yYeHHUE

JKuBble cuctemMbl Kak mpenMer u3zydeHusi Ouosnoruu. CBONCTBA KUBBIX
CHCTEM: €IMHCTBO XUMHYECKOIO COCTaBa, MAUCKPETHOCTb M UEJIOCTHOCT,
CJIOKHOCTb M YIHOPSAOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEICHUE, Pa3Ipa)KUMOCTh, U3BMEHUUBOCTb, POCT U Pa3BUTHE.

YpOBHH OpraHu3amuy JKUBBIX CHUCTEM: MOJIEKYJSIPHBIA, KIJIETOYHBIN,
TKAHEBBIH, OPTaHU3MEHHBIN, MOMYJISALIMOHHO-BUI0BOM, 9KOCHUCTEMHBIMN
(Ouoreonienotuueckuii), Omochepusiid. Ilpomeccrel, mpoucxopsmue B KUBBIX
cucteMax. OCHOBHbIE MpPU3HAKU >XUBOro. Ku3Hb Kak (hopma CyHIECTBOBaHUSA
Marepun. Hayku, nu3yyaromue >KMBbI€ CUCTEMBI HAa PA3HBIX YPOBHSIX OpraHU3alUu.

Nzyuenue xuBbIXx cucTeM. Metoasl Ouonmornyeckoil Hayku. Habmionenue,
U3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alsl, MeTaaHanu3. [loHdaTue o 3aBuCUMON 1
He3aBUCUMOM IniepeMeHHOU. [lnaHupoBanue »skcnepumenra. IloctaHoBka u
npoBepka rumnote3. Hynesas runoresa. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonormyeckux JaHHbIX. OlEHKa JOCTOBEPHOCTH IOJYUYEHHBIX
pe3ynbTaToB. [IpuumHBI WCKaXkeHUsT PE3yJIbTATOB JSKcrepuMeHTta. llonaTtue
CTaTUCTUYECKOIO TECTA.

JdeMoHcTpanuu



Tabmuipt u cxembl: «OCHOBHBIE TPHU3HAKH >KU3HWY», «buonorumueckue
cucteMbl», «CBOHCTBa KWUBOM MaTepun», «YPOBHU OpPraHU3ALMH KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKM», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB 4YEJOBEYECKOro opranuzmay, «buoreonenos», «buocdepan, «Metomabl
W3YUYCHHUS )KUBON TPUPOBD».

O6opynoBanue:  jmaboparopHoe  oOOpyJdOBaHWE  JJII  IPOBEACHHS
HaOII0/IeHUH, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30BaHWE pPa3IMYHBIX METOAOB IIPH
V3YUYCHHUU J)KUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QyHKIMOHANbHAsS e€IWHUIA KUBOro. Mcropus
otkpbITHs K1eTku. PadoTsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBans,
M. Hlnetinen, P. Bupxo). OCHOBHbBIE MOJIOKEHHUS COBPEMEHHOW KJIETOYHOM
TEOPUH.

Mertoapl  MOJIGKYJIIDHOM ¥ KJIETOYHOM  OWMOJOTHU:  MHUKPOCKOIIHUSA,
xpomatorpadusi, 3meKTpodope3, METOJ MEUEHBIX aToMOB, AU(GepeHInaTLHOE
neHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hurcuposanmvix
K1emokK. DIEKTpOHHas MUKpockonus. Kongoxanvuas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyyerue Kiemox.

JdemoHcTpanumn

[Toptpetsr: P. I'yk, A. Jleenryk, T. llIsann, M. lllneinen, P. Bupxos, K. M.
bap.

Tabnuupbl u cxembl: «CBETOBOM MHUKPOCKOM, «DJIEKTPOHHBI MUKPOCKOID,
«HcTopus pa3zBUTHS METOLOB MUKPOCKOTIUIY.

ObopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPONpenapaTbl pPacTUTENIbHBIX,
KUBOTHBIX U OaKTEpUaJIbHBIX KIETOK.

IIpakTnueckass padora «/3yyeHue MeETOAOB KJIETOYHOM OHMOJIOTUH
(xpomartorpadus, amexrpodopes, auddepeHmanbHoe IEHTPUYrupoBaHue,
[1IIP)».

Tema 4. XumMuueckasi Opranu3anus KJIEeTKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaAMUKPOIJIEMEHTBHI.
Boma m e€ posb Kak pacTBOPUTEINS, PEAreHTa, y4acTue B CTPYKTYpPHUPOBAHHUU
KJIETKH, TEIUIOpEryssiuu. MuHepajabHble BELIECTBAa KJIETKU, MX OHUOJOrMyeckas
poJib. POJIb KATHOHOB M AHWOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoauMepsl. benku.
AMMHOKHCIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil MoJekybl. [lepBuunas
CTpyKTypa Oenka, NHenTUAHas CBsA3b. BTOpUYHAas, TpeTH4YHas, 4YeTBEpPTUYHAA
cTtpyktypel. Jlenarypamusi. CpoiictBa OenkoB. Krnaccudukamuss Oenkos.
buonoruueckue pynkunm 6enkoB. [lpuonsi.



YraeBoasl. MoHOCaxapu/ibl, AUCaXapybl, OJIUTOCAXapUIbl U MOTUCAXAPUIbI.
OO0mwmii TIaH CTpOoeHHS W (PUBUKO-XUMHUYECKHE CBOWMCTBA  YIJIEBOJIOB.
buonornueckue GpyHKIIUN yraeBOIOB.

Jlununpel. M'mapodunbsHO-rHApOdOOHBIE CBOMcTBa. Kitaccudukanys TUnuaoB.
Tpurnuuepunbl, QGocPoiunubl, BOCKH, CTepouabl. buonorudeckue ¢GyHKIUU
munuaoB. OOmue CBONCTBAa OMOJIOTHYECKUX MEMOpaH — TeKy4eCTh, CITOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOTYTIPOHUILIAEMOCTb.

Hykneunossie kucnotel. JJTHK u PHK. CTpoeHue HyKIE€MHOBBIX KHUCIIOT.
Hyxkneotunpl. Ilpunnun kommiaementapHoctu. IlpaBuno UYapradda. CrpykTypa
JAHK — nBoiinas cniupans. MectonaxoxaeHue u ouosorundeckue ¢pynknuu JJHK.
Bunel PHK. ®ynkiuu PHK B knetke.

Crpoenne Mmoisekysbsl AT®. Makpospruyeckue cBsi3u B MoJekyie ATO.
buonornueckue gpynknun ATD. BoccTaHOBIEHHBIE IEPEHOCYMKH, UX (YHKIIUU B
kietrke. [pyeue mykneozuompugocghpamer (HT®). CexenupoBanue JIHK.
Memoowr cenomuxu, mpancKpunmomMuKkuy, RPOMeoMUKU.

CtpykTypHast Ouoyiorusi: OMOXUMUYECKHE U OMo(PU3NUECKre HCCIeAOBaHUS
cocTaBa W TIPOCTPAHCTBEHHOW CTPYKTYpHl OWOMOmeKyn. Mooenuposarnue
CMPYKMypsl U QYHKYUL OUOMOIEKYN U UX Komniekcos. Komnviomepusiii Ouzatin u
Opeanuyeckull cunmes OUOMOIEKY U UX HENPUPOOHBIX AHATO0208.

JdemoHcTpanumn

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

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

Tabmuubr n cxembl: «llepuognveckass TabiauIla XUMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MOJIEKYJbl BOJb», «BelllecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJIbl  Oenkay, «CTpyKTypbl O€IKOBOM MOJEKyJ b, «CTpoeHHE MOJIEKYII
yrieBonoB», «CTpoeHne MoJIeKyd JunuaoB», «HyKIeMHOBbIE KHUCIOTBI»,
«Ctpoenune monekyssl ATO».

O6opynoBanne: XUMHAYECKasl MOCyAa U 000y TOBaHHE.

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

JlabopaTtopnass  padora  «lcciemoBaHWe ~— HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK PAa3JIUYHBIX OPTaHHU3MOB).

Tema S. CTpoeHue u QyHKUMHU KJICTKH

Tumbel KIETOK: JyKapuoTHYecKas U Ipokapuotuyeckas. CTpyKTypHO-
(GyHKIMOHAJIbHBIE 00pa30BaHUs KJIETKH.



CtpoeHre mpoKapuoTHIECKOM KIeTKU. KiieTouHas cTeHKa OakTepuii u apxei.
Oco0eHHOCTH CTpPOEHUs TeTepOTPOPHON U aBTOTPOGHOM MPOKAPHUOTUUECKHUX
KJIETOK. MeCTO U poJib MPOKaprOT B OMOILIEHO3aX.

CrpoeHnue U (GyHKIMOHUPOBaHUE AYKApUOTUYECKOU KJIETKH.
[Inazmatuueckass wmemOpana (mnasmanemma). CTpykTypa IJ1a3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BEILIECTB yepe3 IMIa3MaTHUEeCKyl0 MeMOpaHy: MacCHUBHBIN
(mupdy3us, obneru€éunas aud¢ys3us), aKTUBHBINA (IIEPBUUYHBIA M BTOPUYHBIN
aKTUBHBIK TpaHcropT). llomynponuniaemocts MeMmOpanbl. PabGora Hatpwuii-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, paronuto3. Jk3o1uTo3. Kinerounas
creHka. CTpykTypa v QyHKIIMU KJIETOYHON CTEHKU PacTeHHil, rpruOoB.

[uromnasma. [{urozomns. [utockener. [IBuxkenune nurorasmbl. OpraHou bl
kiaeTkd. OpHoMeMOpaHHBIE OpPraHOWIBl KIETKU: SHAOIMJIa3MaTH4ecKas CeTb
(BIIC), annapar I'onbaxku, JIM30COMBI, UX CTpoeHHEe M (PyHKIMU. B3auMocBs3b
OJIHOMEMOpaHHBIX OPTraHOMJOB KiIEeTKH. CTpoeHuEe TpaHyJspHOTO PETHKYIyMa.
Mexanuszm nanpasnenus oeaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMmOpaH. [mankuili  (arpaHylpHBIA)  3HIOIUIaA3MATHYECKUN
petuxynym. CekperopHast pyHkius anmapata ['onbmxu. Moougurkayus denkos 6
annapame [ onvoxcu. Copmuposka oenxoe 6 annapame [onvoxcu. Tpancnopt
BEILIECTB B KJIeTKe. Bakyonu pacturenbHbIX KieToK. Knertounsiii cok. Typrop.

[TomyaBTOHOMHBIE ~ OpPraHOMJbl  KJIETKH:  MHUTOXOHJPHUH,  IJIACTUIBL.
IIpoucxooicoenue mumoxonoputi u naiacmud. Cumoduoeenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenue u (PyHKIIMM MUTOXOHAPUM W tuiacTuia. IlepBudHbIie,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUIB  (DOTOCHMHTE3UPYIOMIMX  DYKAPHOT.
XJI0pOIUIACTBI, XPOMOILIACTHI, JIEMKOIIACThI BBICIINX PACTEHUIA.

HemeMmOpannbie opranousl kineTku CtpoeHue u (GyHKIUU HEeMEMOpaHHBIX
OpraHOMJIOB KJIETKH. Pu6ocombi. IIpomesxcymounvie Qunramenmul.
MukpodunaMeHTbl. Akmunosvle Mmuxkpoguiamenmsi. MBpIIIEYHBIE  KJIETKH.
AxmuHosvle KOMNOHeHmMbl HeMbluleynblx Kiemok. MukpoTpyoouku. Kierounbii
neHtp. CrpoeHue u [JBUKEHHE JKTYTUKOB M PECHUYEK. MHKPOTPyOOUKH
nuTorasMel. LleHtpuons. benku, accoyuuposanmvle ¢ MUKpo@uUIaMEHMAMU U
muxpompyboukamu. Momophule benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIia3Mma, SAPBIIIKU, UX CTPOEHUE U
byukiuu. SnepHblii OenKOBBIM MaTpukc. I[IpocTpaHCTBEHHOE PaCHOJIOKEHUE
XpomMocoM B wuHTepdasHOM sape. Iyxpomamun u cemepoxpomamun. benku
XpOMaTWHA — THUCTOHBL. JluHamuxa s0epHou 00010YKU 8 Mmumose. HoepHbiil
Mpancnopm.

Kinerounbie BkimtoueHusi. CpaBHUTENIbHAS XapAKTEPUCTUKA KIIETOK DYKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



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

Tabmumpl u cxembl: «CTpoeHHE 3YKapUOTHYECKON KIeTKn», «CTpoeHue
KUBOTHOM  KiIeTkn», «CTpoeHHe  pacTUTeNbHOM  KieTku», «CTpoeHue
MUTOXOHJIPUW», «SA1po», « CTpoeHnEe TPOKAPUOTUYECKOMN KIETKI.

OO0opynoBaHHe: CBETOBOM MMKpPOCKOI, MHKpOIpEnapaTbl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIPENapaThl OaKTepUaIbHBIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpPraHU3MOBY.

IIpakTnueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MeMOpaHbD».

JlabopaTopnas padora «VcciepoBaHue ma3MoiM3a M JAEIJIa3MOJIM3a B
pPaCTUTEIBHBIX KIETKaX).

IIpakTnyeckas  padora  «l3ydyeHue  JBWIKEHHS  LUTOILIA3Mbl B
PaCTUTEIBHBIX KIETKaX».

Tema 6. O0OMeH BellecTB 1 MpeBpPallleHUE IHEPTUH B KJIETKe

AcCUMUIISIIIAS ¥ TUCCUMUIISIIIASL — JIBE€ CTOPOHBI MeTabonmu3ma. Turbel oOmMeHa
BEIIECTB: aBTOTPOGHBIN W TeTepOTPOHBIA. YdUacThe KHUCIOpPOAa B OOMEHHBIX
nporeccax. JHepreruuyeckoe obecriedeHne kinetku: mnpeBpameHue ATD B
oOMeHHBIX Tmpoueccax. DepMEHTATUBHBIM XapakKTep pPEAKLUMl KIETOYHOIO
meTtabonusma. DEepMEHThl, MX CTPOEHHME, CBOMCTBA M MEXaHU3M JIEHUCTBUS.
Kodepmentsl. OTinnuust pepMEHTOB OT HEOPTraHMUECKUX KaTanu3aTopoB. benmku-
aKTUBATOpPbl M OENKU-WHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX
peakuuii OT pa3IuyHbIX (PaKTOPOB.

ITepBuuHBIil CHHTE3 OpraHMYecKux BemecTB B KkieTke. dorocuHTes.
AHOKCUceHHbIl U OKCcUuceHHbIl omocunmes y odbaxmepui. Ceemocoouparoujue
nuUeMeHmbsl U NUSMEHmMbl peakyuoHHo2o yeumpa. Poiab XJI0pomiacToB B mpouecce
¢dorocunTesa. CretoBas u TeMHOBast (azpl. Pomoovixanue, Ci.,, Cy. u CAM-munuvl
gomocunmesa. IIpogykTuBHOCTh (poTOCHHTE3a. BnusiHue pa3nuyHbiX (HakTOpOB
Ha CKOpPOCTh (pOTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A.

XeMOCHUHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpuuupyomue OaKTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOIAOPOIHBIC
OakTepuu. 3HaYCHHE XEMOCHUHTE3A.

AHa’poOHble OpraHu3Mmbl. Buabl Oposkenus. IIponykTel OpoxeHMS U UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHMKPOOPraHU3Mbl Kak OOBEKTHI
OMOTEXHOJIOTHH U BO3OyuTEM OOJIC3HEN.

AspobHblie OpPTaHHU3MBI. Orarbl DHEPrETUYECKOTO oOMeHa.
[TonroroBuTenbHbIM 3Tan. [ MHKOIN3 — OECKUCIOPOIHOE PACILEIIEHUE TJIFOKO3BI.

buonornueckoe okuciaeHue, WIK KIETOYHOE JibIxaHue. Poib MUTOXOHIpHIL B
npolueccax ouonoruueckoro okucienud. Luknnueckue peakuuu. OKUCIUTEIBLHOE
dochopunupoBanue. uepeus membpannoz2o zpaouenma npomonos. Cunmes



AT®D: paboma npomouuou ATD-cunmaszwi. [lpemmyiiecTBa a’poOHOTO IMyTH
oOMeHa BemecTB nepes aHadpOoOHBIM. DP(HEKTUBHOCTH YIHEPTETUIECKOTO OOMEHA.

JdemoHcTpanumn

[Toptpetsrl: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanackuii, B. A.
Ourensrapar, 1. Mutuemnn, I'. A. 3aBap3uH.

Tabmump! U cxembl: «PoToCHHTE3», «DHEpreTuuecKuit ooMen», «bruocunres
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBAaHHE IJISI MPUTOTOBICHHUS
MIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENApaTOB.

JlaGoparopnass padora «l3ydyeHue  KAaTaJIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuIa3bl WA KaTajla3bl).

JlaGopaTtopnas pa6ora «V3ydeHne (¢EepMEHTATUBHOTO pAaCIIEIICHUS
MIEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB  (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopHnasi pa6ora «CpaBHEHHE MPOTIECCOB OPOKECHUSI U TILIXAHUSD .

Tema 7. HacsencrBenHasi HH(popMalus ¥ peaju3anus e€ B KiIeTKe

Peakunun matpuunoro cuntesa. [I[puHIMI KOMIJIEMEHTApHOCTH B PEAKLUAX
MaTpUYHOTO CHHTe3a. Peanu3zanus HacneacTBeHHOW mHGopManuu. ['eHeTudecKkuii
KOJ, €ro cBoucrBa. TpaHckpunuus — wmarpuudbeii cunTe3 PHK. IlpmHnmne
TPAHCKPUIIMU: KOMIUJIEMEHTAPHOCTh, AHTUNAPAILIETbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.

Tpancasuus u e€ sranbl. Yuactue TpancnopTHeix PHK B Guocunrese Genka.
VYcnoBust O6uocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubocoMm B
OounocuHTe3e Oemnka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzanusi reHoma y
MPOKApUOT U 3YKApUOT. Perynsnus akTUBHOCTM T€HOB y IpokapuoT. ['mnortesa
onepoHa (®. XKaxob, XK. Mano). Mozrexynsapuvie mexanuzmvl IKCNPECcuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomul 2enog. Perynsauus oOMEHHbBIX
npoueccoB B kieTke. Kietounslii romeocras.

Bupycer — HekneTounbsie (HOpMBI KU3HUA U 00MHUraTHbIe mapa3utsl. CTpoeHHe
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, obakmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, unmezpasd.

Bupycubie 3aboneBanus yenoBeka, kuBOTHbIX, pactenuid. CIIN, COVID-
19, coumanbHbie 1 MEAUIIMHCKUAE MTPOOTIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuiux maccusos («bigdatar)
CMpPYKMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonozcuu u meouyuHe.
IIpoepammupyemvie pynkyuu d6enrxos. Cnocobvt 00cmasKu 1eKapcms.



JdemoHcTpanumn

[Toptpetsr: H. K. Konbuos, /. . IBanOBCKUI.

Tabmuubr u cxemsl: «buocunre3 6enkay, «l'eHernyeckuii Koa», «Bupyce,
«bakrepuodaru.

IIpakTnueckas padora «Co31aHue MOJEIIA BUPYCA.

Tema 8. ZKu3HeHHbI HUKJI KJICTKHU

Knerounsii mukn, ero mnepuoasl u perymsiuus. WMutepdaza m murtos.
Oco0OeHHOCTH TMpOIIeCCOB, MpOTEKaMMX B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecunrteTnyeckuii  (MMOCTMUTOTHYECKWN), CHUHTETUYECKUH W
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) IEPUOIbI UHTEP(DA3BIL.

Marpnunbsii cunre3 JIHK — perumkanms. IIpunnunsr penmmkanun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAIIIEIbHOCTD.
Mexanuszm pemukanuu JIHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TeromMepaza. XPOMOCOMHBIM Ha0Op KIETKH — KapuoTHUIl. JIUTJIOWAHBIA W
rarionaHbli  HaOopbl XxpoMocoM. ['omonoruuynsie Xxpomocombl. I[lonoBeie
XPOMOCOMBL.

Henenue wimerku — wmuto3. Craauu MHTO3a W MPOUCXONSAIIME B HHUX
nporeccel. Tunel muto3a. KapuoknHes u nuToknHe3. buosormueckoe 3HayeHue
MHUTO34.

Perymsinua mutoTrdeckoro mukiia kietku. [Iporpammupyemas kiieTouHas
rubesnb — anomnTo3.

Krnerounoe sapo, XpoMocombl, (PyHKIIMOHAJIbHAs TE€HOMUKA. Mexanusmuol
npoaughepayuu, ougpgpepenyuposku, cmaperus u eubenu xiemokx. «lugposas
KlemKkay» — Ououngopmamuyeckue mooeiu QyHKYUOHUpOBaAHUs KIemKU.

JdemoHcTpanumn

Tabmuubr u cxembl: «KU3HEHHBIA WK KIETKW», «Murtos», «CtpoeHue
xpomocomy, «Perukanus [JHK.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MuTo3 B KJIeTKax
KOPEIIIKA JTyKay.

JlaGopaTopnass  pabora  «M3yyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpPOITpENapaTax».

JlabopaTtopuasi padora «HabmoneHre MUTO3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOTpErapaTax ).

Tema 9. CTpoeHue u GpyHKUMH OPTaHU3MOB

buonornueckoe pa3zHooOpasue OpPTraHU3MOB. OnHOKIETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOEHUS U JKUZHEACSTENIbHOCTH  OJHOKIIETOYHBIX
opraHu3moB. bakrepuu, apxew, OJHOKJIETOYHbIE TpPUOBI, OIJHOKJIETOYHBIC
BOJIOPOCIH, APYTHE NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.



B3anmocBsA3p YacTe€ll MHOIOKJIETOYHOIO OpraHu3ma. TKaHHW, OpraHbl M
cucTeMbl opraoB. OpranusM Kak eauHoe uenoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas,
NOKPOBHAs, IMPOBOJsAIIAsl, OCHOBHAs, MexaHudeckas. OCOOEHHOCTH CTpPOEHHS,
GyHKIUN 1 pacrooKeHHs TKaHEeH B OpraHax pacTeHUM.

TkaHu JKMBOTHBIX M YEJIOBEKA. TWIBI KUBOTHBIX TKAHEW: JIUTEJIHAJIbHALA,
COCIMHUTENbHAsA, MbIlIeuHasi, HepBHas. OCOOEHHOCTH CTpoeHHs, (YHKIUN U
PAaCIIOJIOKEHUS TKAHEW B OPTaHaX KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacTeHuil. Oprasel u
CHUCTEMBbI OPT'aHOB KUBOTHBIX U 4YesoBeka. DyHKIIMU OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapyXHbli M BHyTpeHHHI ckeneT. CTpoeHue u
THUIIbI COEIUHEHUS KOCTEH.

JIBrkeHue  OopraHu3MoB.  [IBH)KEHHE  OJHOKIETOYHBIX  OpPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PEeCHHYHOE. J[BM)KEHHWE MHOTOKJIETOUHBIX PAaCTEHUIL:
TPONU3MBl M HACTHM. JIBM)KEHHME MHOTOKJIETOYHBIX JKMBOTHBIX M YEJOBEKA:
MblIleyHas cucrema. Peduekc. CkeneTHble MBIIIIIBI H UX padoTa.

[Intanne opranusmoB. llornomeHune BOABI, YIVIEKHUCIONO rasa M
MUHEpaJIbHBIX BELIECTB pacTeHUAMHU. [IuTaHne »)uBOTHBIX. BHyTpunosoctHoe n
BHYTPHUKJIETOYHOE MHUILEeBapeHue. IIuTaHne NO3BOHOYHBIX JKUBOTHBIX. OTaEnbl
NUIIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenesbl. llnmeBaputenbHas
CHUCTEMA YeJIOBEKa.

Jpixanue opranu3MoB. J[pixanue pacteHuid. J{pixanue sxuBoTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KieTkU. KoxkHoe npixaHue. JlpIxaTenbHas IOBEPXHOCTb.
XKabeproe u néroynoe npixanue. [IpixaHue MO3BOHOYHBIX KUBOTHBIX U YEIOBEKA.
OBOJIIOLMOHHOE  YCJIO)KHEHHE CTPOEHUS JIETKMX [M03BOHOYHBIX JKUBOTHBIX.
JlpIxaTenpHass CHCTEMa 4YeloBeKa. MeXaHW3M BEHTWIALHMM JIETKUX y HNTUL U
MIIeKonuTaromux. Perynsauus npixanus. JlprxareabHble 00BbEMBI.

TpaHCIIOPT BEIIECTB y OpPraHMW3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTEHUM.
Tpancropr BemecTs y JKHBOTHBIX. KpoBEHOCHass cucrteMa u €€ Oprassl.
KpoBeHocHast cucremMa ITO3BOHOYHBIX JKMBOTHbIX M yenoBeka. Cepaue,
KPOBEHOCHBIE COCylbl M KpoBb. Kpyrm KpoBooOpamieHus. OBOJIIOLHMOHHBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHON CUCTEMBI IT03BOHOUYHBIX KUBOTHBIX. Paborta
cepana U e€ peryisaus.

Beinenenne y opranumsmoB. Beinenenue y pacrenud. Beraenenwe y
*KUBOTHBIX. CokpaTtuTenbHble Bakyoau. Oprassl BblaeneHuss. PunpTpanus,
CEKpelysi U 00OpaTHOE BCACHIBAHUE KAaK MEXaHU3Mbl pabOThl OPTraHOB BBIJECIICHUS.
CBs13b IIOJIOCTH TeJa ¢ KPOBEHOCHOM M BBIIEIUTEIBHON CUCTeMaMHU. Beinenenue y



MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. Ctpoenne m (yHKIIMOHUPOBAHHE
Heppona. OOpazoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3alllUTa Yy OJHOKJIETOUYHBIX OpraHu3MoB. CHopbl
OakTepuil M UUCTHI MNPOCTEHIIMX. 3almUTa Yy MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. CpeacTsa macCUBHOM M XUMHAYECKOM 3a1UThl. DUTOHIUBI.

3almyTa y MHOTOKJIETOYHBIX UBOTHBIX. IIOKpPOBBI M WX HPOHU3BOAHBIE.
3amuTa opranu3ma ot Oonesnell. immyHHas cucrema yenoBeka. KieTounwlid u
I'YMOpaJbHBIH WUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM creruduUecKuii
UMMYHHUTET. Teopusi KjIoHaIbHO-celeKTHuBHOTO uMMmyHuTera (I1. Dpmux, ®. M.
bepuer, C. Tonerara). BocmasiutenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIAEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PazgpaxumocTts W perynsauus |y  OpraHusMoB. Pasapaxumocts y
OJHOKJIETOYHBIX Opranu3MoB. Takcucel. PaznpaxuMocTe ©  peryisuus y
pactenuil. PocToBbie BeecTBa U MX 3HAYEHUE.

HepBHast cucrema u pedraexTtopHas peryisiuus y KHUBOTHbIX. HepBHas
cucTteMa M €€ OTIeibl. DBOJIOLMOHHOE YCI0KHEHHE CTPOEHUS] HEPBHOM CHCTEMBI
y KUBOTHBIX. OTAENbl TOJOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pediexc u
pednexkropHas ayra. besycioBHbIe U yCIOBHbBIE PEICKCHI.

['ymopanpHas peryisiuvs U 3HAOKPUHHAs CHUCTEMA JKUBOTHBIX M YEJIOBEKA.
JKenespl OSHOOKPMHHONW CHUCTEMBI M KX TOPMOHBI. JleMCTBHE T'OPMOHOB.
B3aumocBs3p HEpBHON U SHAOKPUHHON cucteM. [unortamamo-runoduzapHas
cucrema.

JdeMoHcTpauuu

[Toptper: U. I1. I1aBnos.

Tabmupl 1 cxembl: «OAHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE
Bogopocin», «bakrepum», «llpocreimme», «OpraHbl LBETKOBBIX PACTEHHUI»,
«CucremMbl OpPraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pactenuit», «KopHeBble cucteMbl», «CTpoeHHue cTels,
«CTpoeHre NHCTOBOM IUTACTHHKWY», «TKaHM >KUBOTHBIX», «CKEJIET 4el0oBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «J/lpIxarenbHas
CHUCTEMAY, «Hepsnas CUCTEMAY, «Koxay, «MpleuHas CUCTEMA,
«BpraenurenbHas cucrtema», «OHIOKPUHHAS cHUCTeEMa», «CTpOEHHE MBIIIIbD,
«AmmyHnurer»,  «KumeunononoctHele», «Cxema  NHUTaHUSA  PACTECHHUI,
«KpOoBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpOo€HHE THIPBDY,
«CtpoeHne minaHapun», «BHyTpeHHee cTpoeHue 0XKaeBoro 4epBs», «HepBHas
cuctreMa poio», «HepBHas cucrema asarymkw», «HepBHas  cucrema
npecMbikatomuxcs»,  «HepBHas  cucrema  nTuny, «HepBHas — cucrema
MIeKonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcy.



ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpENnapaThl OJHOKJIETOUHBIX
OpraHu3MOB, MHKpoMpenapaTbl TKaHEW, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIUU
HACEKOMBIX, WTJIOKOXHUX, KUBBIE 3K3EMIUIIPhl KOMHATHBIX PacTeHUU, repdbapuu
pacTeHWil pa3HbIX OTAEJNOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKI[MM OECMO3BOHOYHBIX IKUBOTHBIX, CKEJIET YeJOBEKa,
obopyaoBaHue ISl IEMOHCTPAIIMU TIOYBEHHOTO U BO3IYIITHOTO MMUTAHUS PACTCHUM,
pacileruieHus Kpaxmana U 0eKoB Moj AeicTBUEM (hepMEHTOB, 000pyAOBaHUE IS
JEMOHCTPALMK ONBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXAHU3MA
JbIXAaTENbHBIX JBUKEHUIN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX JKUBOTHBIX.

JlaGoparopHasi pabora «3yueHue TKaHEel pacCTCHUI.

JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlaGopaTopHasi padora «3yueHne opraHoB IIBETKOBOT'O PACTCHUS.

Tema 10. Pa3mHoKeHre ¥ pa3BUTHE OPTaHU3MOB

®opMbl pa3MHOKEHHS OpraHuM3MoB: Oecrosoe (BKIJIOYas BEreTaTMBHOE) U
nosoBoe. Buasl  6ecrnonoro  pasMHOXKEHHUS: TOYKOBAaHUE,  CIOPYJISLINA,
dbparmMeHTanus, KIOHUPOBAHUE.

[TonoBoe pa3zmHoxxkenue. [lonoBbie KieTku, Wiau rametrsl. Meito3. Craauun
Mmeiio3a. [loBenenune xpomocom B Meio3e. Kpoccunrosep. buonornyeckuid CMbIC
Melo3a M TMOJOBOro Iporecca. Meio3 W €ero Mecro B JKM3HEHHOM IUKIIE
OpPTraHU3MOB.

[IpenzapoaspiieBoe pa3Buthe. ['amerorenes y :xKuBOTHBIX. [10JI0BBIE KeEe3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OniogoTBOpeHHe U SMOPHOHAIIBHOE pPa3BUTHE JKUBOTHBIX. (CrocoObI
OIUIOJIOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPTAaHU3MOB (OHTOT€HE3). DMOPHOJIOTHUS — HAyKa
0 Pa3BUTUU OPTraHU3MOB. Mopgozenez — 00Ha U3 21a8HbIX NPOOIIEM IMOPUOTOSUL.
Konyenyuss mopgocenoe u moodenu mopgoeenesa. Craguum 3MOpHOreHe3a
KUBOTHBIX (Ha mpuMmepe Jsarymkw). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u Hedepmunuposannoe Opodnenue. bnacmyna, munoi
onacmyn. OCOOCHHOCTH NPOOJICHUS MIIEKOMUTAIONMINUX. 3apOJIBIIIEBIC JUCTKU
(racTpyJsisinus). 3aKiajKa OpraHOB U TKaHEW U3 3apObIIIEBbIX JUCTKOB. B3anMuoe
BIUSIHME 4YacTel pa3BUBAIOLIETOCS 3apojbllia (SMOpPHOHANIbHAS WHIYKIIUS).
3akiagka TUIaHA CTPOCHUSI JKUBOTHOTO KAaK  PE3yJbTaT HUEPAPXUUYECKHUX
B3aMMOJCHCTBUI TeHOB. BriusHue Ha 5MOpPHOHAIBHOE pa3BUTHE pPa3IMYHBIX
(baKTOpOB OKpYyXaloleh Cpeibl.

Poct u pasButue xuBOTHBIX. [locTaoMOpuoHanbHbIM mnepuon. Ilpsmoe u
HempsiMoe pas3BuTue. Pa3zButue ¢ metamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. BHOJIOTMYECKOE 3HAYEHHE MPSMOrO W HEMPSIMOIO



pa3BUTHS, UX PACHPOCTpPAHEHHE B MHpupoje. Tumbl pocTa XKUBOTHBIX. DaKTOPHI
peryJsiuu pocTa )KUBOTHBIX U uyesoBeka. CTaauu moCTIMOPHUOHATIBHOTO Pa3BUTHS
y )KMBOTHBIX U yenoBeka. [lepuopl oHTOreHes3a yenoseka. CTapeHUe U CMEPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PazmHoxenne u pasButue pacteHui. ['amerodur m crnopodur. Meiio3 B
KU3HCHHOM TIMKJIe pacTeHuil. OOpa3oBaHue cmop B MpoIecce Menosa.
['ametorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. /[BoliHOe OMIOAOTBOPEHHUE Y IIBETKOBBIX pacTeHuid. OOpa3zoBaHue U
pPa3BUTHE CEMEHM.

MexaHu3MBbl PETYJISLIMU OHTOTE€HE3a Y PACTEHUI U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuubr u cxembl: «BereratuBHoe pazMHOxkeHue», «Tumbl Oecrosioro
pa3sMHOXKEHUD», «Pa3MHOXKEHUE XJIAMUAOMOHAAbD», «Pa3MHOKEHHE 3BIJICHBD,
«PazMHOXkeHUE TUAPB, «Meio3», «XpomocoMb», «['amerorenes», «CtpoeHue
SUIEKIETKA U crepMaro3onga», «OCHOBHbIE cTaguu OHTOreHesa», «llpsmoe u
HenpsiMoe pasButue», «Pa3Buthe wmaiickoro xyka», «Pa3Butue capaHum»,
«Pa3Butne narymku», «JlBOMHOE OIUIOAOTBOPEHHE Y IIBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OHOJOJNBbHBIX U JBYJOJbHBIX pPacTEeHUI», « KU3HEHHBINA IUKII
MOPCKOM  KamyCTbDy, <«OKWM3HEHHBIM UMK MXa», <« KU3HEHHBIM  IUKI
ManopOTHUKA», « KU3HEHHBIN LIMKII COCHBD).

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHULEKIETOK MU
CIIEpPMATO30UI0B, MOJENb «L{MKII pa3BUTHS JIATYLIKID.

JlaGopaTopHasi padora «3ydeHne CTpOEHHUs MOJOBBIX KJIETOK HAa FOTOBBIX
MHUKPOIIpEnapaTaxy».

IIpakTnyeckass padora «BbIsIBIIeHHE NPU3HAKOB CXOJCTBA 3apOAbIIIEH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopuass pabora «CTpoeHHE OpPraHOB Pa3MHOKEHHUSA BBICHINUX
pacTeHu».

Tema 11. I'eHeTMka — Hayka 0 HaCJeJICTBEHHOCTHM W H3MEHYMBOCTH
OpPraHu3MoOB

Hcropust cTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Hayku. Pabotsr I
Menpens, I'. ne ®puza, T. Moprana. Poinp 0T€U4ECTBEHHBIX YUEHBIX B PA3BUTUHU
renetuku. Padoter H. K. KomeiioBa, H. 1. BaBuiioa, A. H. benosepckoro, I'. JI.
Kapneuenko, }0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTCPHATUBHBIC IPU3HAKH, JTOMUHAHTHBIM M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTASI JIMHUS, TUOPHUIbI, TeHOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOABI ~ TEHETUKU:  THOPHUAOJOTMYECKUN,  IIUTOJIOTHYECKUM,
MOJIEKYJIIPHO-TEHETUYECKHM.

JdemoHcTpanumn

[Toptpetsl: I'. Menaens, I'. ne ®puz, T. Mopran, H. K. Konsios, H. H.
BaBunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuis! u cxeMbl: «MeToIbl TeHETUKNY, «CXEeMBbI CKPEILIMBAHUS.

Jlabopatopuas paGora «Jlpozoduna Kak OOBEKT TIE€HETUYECKHX
HUCCIIEI0OBaHUI).

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. IlepBbiii 3akon MeHnaens — 3aKoH
ennHooOpa3ust THOpUI0B nepBoro nokoieHus. [lpasuno nomuaupoBanus. Bropoi
3aKOH MeHnens — 3aKOH pacuUleuieHusT NPU3HaKoB. l[uTonornueckue OCHOBBI
MOHOTMOPHUIHOTO CKpeluBanus. [ unore3a 4MCTOTHI raMer.

AHanuzupytomee ckpenBanue. [IpoMeKyTOUHBIN XapakTep HaclieJOBaHU.
Pacmiennienne npu3HaKkoB NpY HETIOJIHOM JOMUHUPOBAHHH.

Jurubpunnoe ckpeuiuBanue. TpeTtnii 3akoH MeHens — 3aK0H He3aBUCUMOTO
HAcJeloBaHMs ~ Tpu3HakoB.  [luToliorMueckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILIMBAHUS.

CuernienHoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CuemieHHoe
HACJICJOBAaHUE T'€HOB, HAPYLICHUE CLEIUIEHUS MEXAy TIe€HaMH. XPOMOCOMHAas
TEOPUS HACIECICTBEHHOCTH.

['eneTuka nosia. XpOMOCOMHBIM MEXAHU3M OIpPEAEIEHUs mona. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbII M Te€TEpPOraMeTHbIM I10J1. [ eHeTnuyeckas
CTPYKTypa MOJIOBBIX XpoMOcoM. HacnenoBanne Npru3HaKoB, CLENJIEHHBIX C IT0JIOM.

['enoTun kak nenoctHas cucrema. [lnenorponns — MHOKECTBEHHOE AEUCTBHE
reHa. MHOXECTBEHHBIM ajuienu3M. B3anmonencrBue HeaulebHBIX TI'E€HOB.
KomnnementaprHocTs. Onuctas. [Tonmumepus.

['eHeTMYECKMI KOHTPOJIb PA3BUTHUS PACTEHUM, XMBOTHBIX M YEJIOBEKA, a
TakkKe (U3MOJOTMYECKUX TMPOIECCOB, TOBEIEHUS M KOTHUTHUBHBIX (YHKIIHIL.
['eHeTnyeckne MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOICUCTBUS «XO3UH
— TapasuT» U «XO3IMH — MHUKpoOOMOM». ['eHeTmyeckue acmeKTbl KOHTPOJS U
M3MEHEHUS HACJIeICTBEHHOW MH(OpMAIIUU B TOKOJICHUIX KJIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

Tabnuiel u cxemsl: «llepBbiit 1 BTOpoit 3aKoHBI Menaens», « Tpetuil 3akoH
Menpens», «AHanIM3upyrouee ckpenuBanue», «HemoiHoe ITOMHUHHpPOBAHHUEY,
«CuernsieHHOe Hacle/loBaHue MPU3HAKOB Y Jpo30duibl», «l'eHeThka mosay,



«Kapuotun uenoseka», «Kapuotun gpozodpunsy», «Kapuorunm nTuisn,
«MHOX€eCTBEHHBIN ajljIeau3M», «B3auMoaecTBUE TEHOBY.

O6opynoBanue: MoJenb A JEMOHCTpAallMM 3aKOHOB €AMHO0Opa3us
ruOpuJI0OB TEPBOTO TOKOJICHMS W paclIeIIeHUs MPU3HAKOB, MOJENb A
JEMOHCTpPAllMM 3aKOHA HE3aBUCUMOTO HACIIEIOBAHUS IPU3HAKOB, MOJAENb JJIS
JEMOHCTPAlMM CLEIJICHHOTO HACJIEIOBaHUsI MPHU3HAKOB, CBETOBOW MMKPOCKOII,
MUKponpenapar: «Jlpozoduiay.

IIpakTuyeckass padora «/3ydyeHue pe3yapbTaTOB MOHOTHOPUIHOTO
CKpEUIMBaHUA Y APO30(UITBD».

IIpakTuueckass  paGora  «M3yueHue  pe3ynbTaToB  JIUTHOPUIHOTO
CKpEITUBAHUS Y APO30(UITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (popmupoBaHuM (PeHOTHUIIA.
N3MeHunBOCTh MpHU3HAKOB. KaueCTBEHHbIE M KOJMYECTBEHHbIE NMPU3HAKU. Buasl
M3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACIICICTBCHHAS.

MopaudukanuonHas W3MEHYMBOCTh. Ponb cpembl B (OpMHpPOBAHUU
Moau(UKaMOHHOW M3MeH4YnBocTH. HopMa peakuuu npusHaka. BapuannoHHBIN
pan u BapuarnmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(PUKAIIMOHHOM
WU3MEHYUBOCTH.

['enHoTHNIMYECKass U3MEHYUBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Buapl reHOTUITHYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, My TAIlHOHHAS.

KoMOuHaTtuBHasT M3MEHYMBOCTh. Mei03 M MOJIOBOM Mpoliecc — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHUMBOCTHU B CO3/IaHUU
IeHEeTHYECKOr0 pa3HOOOpa3us B Mpeiesiax OJJHOTO BUA.

MyranmoHHass W3MEHYMBOCTh. BHabl MyTalMil: TE€HHBIE, XPOMOCOMHEBIE,
reHoMHble. CHOHTaHHbIE W  UHAYUHUPOBAHHbIE MyTalMW. SaepHble U
nuToIa3MaTuyeckue mMyrtauud. CoMaTUYeCcKUe W IMOJOBble MyTauud. [IpuunHbI
BO3HUMKHOBEHUs MyTanuil. MyTareHbl M HMX BIHMSHUE Ha OPTraHU3MBL.
3aKOHOMEPHOCTM MYTAaLMOHHOIO MpoLecca. 3aKOH TOMOJIOTMYECKUX pSJIOB B
HacnencTBeHHo m3menunBocty (H.W. BaBunoB). BHesigepHass ©3MEHUMBOCTh U
HACJIEACTBEHHOCTD.

Onucenemuxa U 9NUSEHOMUKA, pOJb dNULeHemuyeckux @axkmopos 8
HAac1e008aHuU U U3MEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOS.

JdemoHcTpanumn

[Toptpetst: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmuubr u  cxembl: «Buasl u3meHunBoCTH», «MoaudukanuoHHas
U3MEHYUBOCTbBY, «KombOunaTtuBHas U3MEHYUBOCTDHY, «Merosy,
«OmnogoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buabl myTamuii».



ObopynoBaHue: *XUBbIE U TepOApHBIE SK3EMIUIIPhl KOMHATHBIX PACTCHHIH,
pucyHku (dotorpadum) )KUBOTHBIX C PA3TUYHBIMHA BUIAMH H3MEHUYHNBOCTH.

JlabopaTtopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHUMBOCTU. [locTpoeHue BapuallMOHHOTO psiia u
BapHUALMOHHON KPUBOWY.

IIpakTuyeckas padora «Myrtauuun y apo3odunbl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun yenoBeka. MexayHapoaHas mporpaMma MCCIEOOBAaHUS Te€HOMaA
4yenoBeka.  MeToapl  M3y4Y€HHsT TEHETMKH  YEJOBEKAa: TIEHEAIOrMYECKH,
OJIM3HETIOBBIH, HUTOT€HETUYECKUM, MOMYJIILIUOHHO-CTaTUCTUYECKUN,
MOJIEKYJISIPHO-T€HETUYECKH M. CoBpemeHHOE ONPEAEIEHNE T€HOTHIA!
MIOJTHOTEHOMHOE CEKBEHUPOBAHWE, '€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T[P-ananu3a. HacnenctBennbie 3a001eBaHus yenoBeka. [ eHHble 1 XPOMOCOMHbBIE
Oone3HM 4YenoBeKa. boJie3HW C HACIEICTBEHHOW IMPEApacIioNOKEHHOCTHIO.
3HayeHrue MEAUIMHCKON T€HETUKHU B MPEAOTBPAIICHUU U JICUEHUH T€HETUYECKUX
3a0oeBaHU 4YenmoBeka. MeanKo-TeHeTHUeCKoe KOHCYJIbTupoBaHue. CTBOJIOBBIC
KJIeTKU. [IoHSATHE «T€HETHYECKOTo Ipy3a». JDTUUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1aCTH pelaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetndeckne (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEJIOBEKA K
bu3MYIecCKOMY U XUMHYECKOMY 3arpsi3HCHHUIO OKpyXKaromeh cpenbl. ['eHeTnaeckas
MPEAPACTIOIOKEHHOCTD YEJIOBEKA K MAaTOJOTHUSIM.

JdeMoHcTpauuu

Tabnuubl u cxembl: «Kapuotun venoBeka», «MeTolbl U3yUEHUS] TE€HETHKHU
4yenoBeKay, «[ eHeTrnueckue 3a00JIeBaHMs YETTOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U AaHAIU3 POAOCIOBHON.

Tema 15. Cesrekuusi OpraHu3zMoB

JlomecTukanust W CEJIEKUUs. 3apOoKACHUE CENEKIUMU W JOMECTUKAIUU.
Yuyenue H. WM. BaBmioBa o lleHTpax mNPOWCXOXKICHHUS W MHOTO0Opa3us
KYJIbTYPHBIX pacTeHuil. Posb cenekuum B CO3MaHMU COPTOB PACTEHUM U IOPOJ
#uBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTHYECKUX pAIOB B
HacleACTBEHHOM wu3MeHunBocty H. WM. BasunoBa, ero 3HaueHue i
CEJIEKIIMOHHOU paboThI.

MeTtoapl cenekIMOHHOW paboThl. VICKycCTBEHHBIM OTOOp: MacCOBBIA H
VH/INBU1Y AJIbHBIN. JTamnel KOMOWMHAIIMOHHON CCJICKLIUU. HUcnsiTanne
IpOU3BOAMTENICH MO TOTOMCTBY. OTOOp MO TEHOTUINY C TOMOUIBIO OIEHKU
dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITY ¢ moMolIkio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ]  CEJEKIMOHHOM  paboThl.
PannanmoHHbBIM M XMMWYECKANA MyTareHe3 Kak HCTOYHUK MYTAlui y KyJIbTYPHBIX



dbopm opranm3moB. lcmonb3oBaHME TEHOMHOTO PEIAKTUPOBAHHS M METOJIOB
pexomOuHaHTHBIX JIHK 17151 momydenust iCXOAHOTO MaTepurana s CeJICKIINH.

[Tonyuenue MOJIUTIIIOU]IOB. BuyTtpusugoBas THOpUIN3AIINS.
bnu3kopoicTBEHHOE — CKpelMBaHue, wWid  UHOpuaAuHr.  HeponctBenHoe
CKpeluBaHue, win aytopuaunr. ['ereposuc um ero mnpuuuHbl. Mcnonb3oBaHue
rereposuca B cenekuuu. Otnanénnas rubpuausanms. [Ipeomonenue Oecroaus
MEXBUIOBBIX THOPUIOB. JOCTHKEHUS CEJICKIIUNA PACTEHUHN U KUBOTHBIX. « 3e1éHas
DeBoNoOYUAY.

CoxpaHeHre U M3y4YeHUE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUH U
UX JUKUX pOAMYEM IS CO3JaHUsl  HOBBIX COPTOB W TUOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbBTYp. J3yuenue, coxpawenue u  yYnpaeieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMbBICIO8bIX IHCUBOMHBIX
8 Yensax YIVHUeHUs CYyueCmeyiomux U co30anusi HO8blX NOpoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUYHbIX UCCAe008aAHULL
nepeodosvix uoell U nepcnekKmuHbIX MexXHON02U.

JdemoHcTpanumn

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

Tabnuibl u cxembl: «LleHTpbI TPOUCXOXKIEHUSI 1 MHOTO00pa3usl KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHON H3MEHUYMBOCTHY,
«Metonpl cenexmumy, «OTnanéunas rudpuauzanus», «MyTareHesy.

JlaGopaTopHas padora «/3yueHrne copTOB KyJIbTypHBIX PACTEHUN U MOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «3yueHrne METOA0B CEJICKIIMU PACTCHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHH».

Ikckypceusi «OCHOBHbIE METOJBl U JIOCTHIKEHHSI CEJIEKIMU PAaCTeHUl U
YKUBOTHBIX (Ha CEJIEKI[MOHHYO CTaHILIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBI y4acTOK, B TEIUIMYHOE XO3SHCTBO, B J1abOpaTOpuio
arpOyHUBEPCHUTETA WK HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo0rus U CHHTETHYECKAA OMOJIOTUS

OOBEKThI, HMCTIOJB3yEeMbIe B OMOTEXHOJIOTHH, — KJIETOYHBIE U TKAHEBBIC
KYJIbTYDBIL, MUKPOOPTAaHU3MBI, 1754 XapaKTEePUCTHKA. TpagumonHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOIYyYEHUE KHUCIOMOJIOYHBIX IPOJIYKTOB,
BuHOAenne. MukpoOuonornyeckuii cunte3. OOBEKTHl MHKPOOHMOJIOTHYECKUX
texHosoruid. [Ipon3BoaCTBO Oenka, aAMUHOKHUCIIOT ¥ BATAMUHOB.

Co3naHue TEXHOJIOTMH M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYUPOBAHHUSI TEHOMOB C LEJIbIO MOJYYEHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKaliuX He BCTPEYArOIUecs B IPUPOie OMOCUHTETUUECKUE Ty TH.



Kierounasa unxeHepusa. MeTonpl KynbTypbl KJIETOK W TKaHEW PacTEHHUUA M
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anus U  COMATHYECKHIA
smOpuorene3. Mcmonb30BaHue TarjioWOB B CENEKUMU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Mcnonb3o6anue MOHOKIOHAIbHBIX U NOTUKIOHAIbHBIX
aumumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHHME. PekoHCTpyKuus
SMUEKIETOK U KIOHMPOBAHUE JKMBOTHBIX. MeToA TpaHCIUIAaHTALMU SAEP KIETOK.
Texnonocuu 0300pO6IEeHUA, KYJIbMUSUPOEAHUS U  MUKPOKIOHANIbHO20
DPA3MHOIICEHUSL CENIbCKOXO3AUCTNEEHHBIX KYIbMYP.

XpoMOCOMHass W TeHHas WHXeHepus. VICKyCCTBEHHBIM CHUHTE3 TI€Ha H
KoHCcTpyupoBanue pekoMOuHanTHbIX [IHK. Cozdanue mpanczennvix opeanusmos.
JlocTmKeHrnssT M NEPCHEKTUBBl  XPOMOCOMHOM W TI'€HHOW  HH)KECHEPHH.
DKOJOrMYeCKHEe U AITUUECKHUE TPOOIEMbl T€HHOM HHKEHEPHUH.

Menunuackue ouotexHosoruu. [loctrenomuas nudposas meauiuua. [T1[P-
JUArHoCTHKa. MeTaOOJOMHBIM aHajau3, TEHOLICHTPUYECKUM aHaau3 IpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VICHoJIb30BaHHME CTBOJIOBBIX
kiaeTok. TaprerHas Tepamust paka. 3D-OuommkeHepuss A pa3paboOTKu
(byHIaMEHTaIbHBIX OCHOB MEIMIIMHCKUX TEXHOJOTHH, CO3/IaHUS KOMILIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJIOTUH TPEXMEPHOro OMONpPHUHTHUHIra M ckadosnauHra
JUIS pelIeHus 3a/1a4 IEPCOHAIU3UPOBAHHON MEAUIIVHBI.

Co3naHure BEKTOPHBIX BaKIMH C LENbl0 oOecredeHus: KOMOMHMPOBAHHON
3anThl OT Bo3Oynuteneit OPBU, ycraHoBieHHME MOJIEKYJSIPHBIX MEXaHHU3MOB
¢ysnkuuonnpoBanus PHK-cogepramumx BUpYCOB, BBI3BIBAIOLIIMX OCO0O ONAcCHBIE
3a00JI€BaHUS YEJIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabmumpt u cxemsl: «lcnoap30BaHNEe MUKPOOPTaHU3MOB B MPOMBIIIEHHOM
Ipou3BOJCTBEY, «Kiletounas nmxenepusn», «I eHHass HXEHEpUs».

JlaGopaTopHas padora «l3yueHne oObEeKTOB OMOTEXHOIOTUNY.

IIpakTHyeckas padora «llomydeHre MOITOYHOKUCIIBIX IPOLYKTOBY.

JKcKypcusi «bUOTEXHONOTHMA — BaKHEWINasi MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KJTACC

Tema 1. 3apoxneHue W pa3sBUTHE JBOJIOLMOHHBIX IpPeICTABJICHHH B
ounosioruu

OpomoonyoHHas teopus Y. Jlapuna. IIpennoceuiku BO3HUKHOBEHUS
napsuHU3Ma. JKu3Hb U Hay4dHas aesTenpbHocTh Y. /apBuna.

JIBrKy11MEe CHUITbI 3BOTIOLMH BUAOB 110 Y. JlapBUHY (BBICOKas NHTEHCUBHOCTD
Pa3MHOXKEHHS  OpPraHM3MOB, HACJEACTBEHHAas HW3MEHYMBOCTb, Oopbba 3a
CYILIECTBOBaHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cuaTeTHUeckoi Teopuu dBomornuu (CTD). HewlrpanpHas
Teopusi 3Bomtonuu. CoBpeMeHHas JBONIOIHMOHHAS OuoorHs. 3HAa4YeHHE
HBOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MHUpA.

JdeMoHcTpauuu

[Toptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosbe, Y. lapBun, C. C. UerBepukos, 1. U. llImansraysen, x. Xonnein, 1. K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBoil mnpupoasl (mo K. Jlunuew)y,
«Jlectnuna xuBbIX cymectB (mo Jlamapky)», «MexaHusm (QopMupoBaHuUs
npucnocoOseHnii 'y pacteHuii u kuBoTHbIX (mo Jlamapky)», «Kapra-cxema
mapupyta nytemectBus Y. lapsunay, «Haxonku Y. lapBuna», «®@opmbl 60pbObI
3a cymectBoBanuey, «lloponbr romy6eit», «MHoroobpasue KyJabTypHBIX (GopM
KammycThbl», «[lopoabl JOMAIIHUX KUBOTHBIX», «CxeMa 00pa3oBaHusl HOBBIX BHUJIOB
(mo Y. J[apBuny)», «Cxema COOTHOUIEHUS [ABWXKYIIUX CHUJ SBOJIOLHUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. Mukpo3BoIIOLMSA U €€ pe3yJIbTaThI

[TonysAuus Kak 3yeMEeHTapHas €IHHMIA 3BOJIOLUU. COBpEMEHHBIE METOMbI
OIIECHKM TE€HETHYECKOro pa3HooOpa3usi W CTPYKTypbl nomyisuui. M3MeHeHue
reHooHJa TOMyJSMU KAaK DJIEMEHTAPHOE 3BOJIOLMOHHOE SIBJICHUE. 3aKOH
reHeTu4deckoro pasHoBecus JIx. Xapau, B. BaiinGepra.

DOnemeHTapHbie (DAKTOPHI (IBIKYIIME CUJIBI) SBOMIONWU. MyTalMOHHBIN
npouecc. KomOunaTuBHas u3MeHUMBOCTh. Jlpeiid reHoB — ciiydaiiHbie
HEHAIpaBJCHHbIE W3MEHEHUS 4YacToT ajuiened B nomyisanusx. Oddext
ocHoBatend. JIpgexm OymouiiouHo2o eopaviuika. CHudiceHue 2eHemuiecKko2o
pasHoobpazus: npuuunsbl u cieocmeus. llpossenenue s¢hgpexma Opetigha 2eros 6
oonbwiux U manelx  nonyiayuax. Murparmu.  M3omsmms  momyJsuii:
reorpaduyeckas (MpocTpaHCTBEHHAs ), OMOJIOrMYecKast (pernpoayKTHBHA ).

EcrectBennbiii oTOOp — HampaBisoommi  (akTtop SBOMOIUUA. DOpPMBI
€CTECTBEHHOTO  OTOOpa:  JIBMXKYILIUH, CTaOMIU3MPYIOIIMN,  pa3pbIBAIOIINAN
(mm3pyntuBHbIi). [lonoBoit oT6op. BO3HHMKHOBEHHE W HBOJIOLHUS COIUAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0neHHOCTh  OpraHU3MOB  KaK  pe3yJbTaT  MHUKPOIBOJIIOLUU.
Bo3nukHoBenne — mpucrnocoOiieHuid y  opraHu3moB.  Apomopdo3sl U
uanoagantauuu. [Ipumepsl npucnocobieHuit y OpraHu3MoB: MOpP(OIOrHIecKue,
¢uznonornueckue, OumoxuMmMuueckue,  moBeneHdeckue.  OTHOCUTEIBHOCTH
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xputepun u cTpykrypa. BumooOpasoBaHue Kak pe3ysbTar
MUKpOsBoMOIMU. M3omsius — kimoueBod (aktop BugooOpazoBanud. [lytu u
CIIOCOOBI BUI000pa30BaHUS AJITOTIATPUIECKOE (reorpaduueckoe),



CHMIIATPUYECKOE (3KOJ0THYECKOE), «MTHOBEHHOE» (monuIuIOnIU3anus,
rubpuanzans). JJIMTenbHOCTh 3BOJIIOIMOHHBIX MTPOILECCOB.

Mexanu3mbl HopMHUPOBaHHS OMOIOTHUYECKOTO Pa3HOOOpa3usl.

Ponp 3BOmOLMOHHON OuojorMM B pa3pabOTKe HAay4dHBIX METOJOB
COXpaHeHUs OMopa3zHo00pa3us. MUKpPOIBOIIOLMS U KO3BOIIOLUS Napa3uTOB U UX
x03s1eB. Mexanu3mbl (OpPMUPOBAHMS YCTOMUMBOCTH K aHTUOMOTUKAM U CIIOCOOBI
O0pBOBI C HEH.

JdeMoHcTpauuu

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

Tabmunpl u cxembl: «MyTalMOHHass HM3MEHYHUBOCTBHY, «llomynsuuonHas
CTpyKTypa Buaa», «Cxema mposiBieHus 3akoHa Xapau—BaitnOepra», «IBmxkyriue
CHJIBI 3BOJIIOLUNY, «IKOJOTHYECKasi M30JSUS MOMYJSIUM CeBaHCKOU (hopenuy,
«['eorpauueckas M30710US  JIMCTBEHHUIbI CHOMPCKOM U JTMCTBEHHUIIBI
naypckoiy, «llomynsauoHHbIe BOJIHBI YUCICHHOCTH XUITHUKOB U XKePTB», «Cxema
JEHCTBUSL ecTeCTBEHHOro ot0opa», «Dopmbl OOpbOBI 3a CYIIECTBOBAHUEY,
«ManycTpranbaelii MenaHnu3m», «JKuBble UCKomaembie», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®usnonoruueckue axantauuny», <«llpucrnocoOneHHOCTh OpraHU3MOB U €€
OTHOCHUTEIIBHOCTBY, «Kpurepun Buna», «Buasl-aBoitHukn», «CTpyKTypa BHIA B
npupone», «Crnocobsl BUI000pa3oBanus», «l'eorpaduueckoe BuIo0Opa3zoBaHME
TpEX BHUIOB JaHJBIIIEHY», «DKOJOTHYECKOE BHA000pa30oBaHHE BUAOB CHHHUI,
«ITonunnouael pacteHnit», «KamycTHo-peaeuHblil ruOpu.

Oo6opynoBanue: repObapuu pacTeHUil, KOJUIEKIIUU HACEKOMBIX, Uydesa NTHLL U
3Bepell ¢ NpUMepaMM pPA3IMYHBIX MPUCIOCOOJIEHUM, 4Yydena NTUL U 3BEper
pa3HBIX BHJOB, TepOapum pacTeHWH OJM3KUX BHUAOB, O0OpPa30BABIIMXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlaGopaTopnasi pabdora «BbisiBIeHHE HM3MEHUHMBOCTH Yy 0CO0€H OJHOTO
BUJIA».

Jlabopatopnass  padora  «lIpucmocobrmenus  OpraHm3MOB U = HX
OTHOCHTEJbHAS 11E1IeCO00Pa3HOCTD.

JlaGopaTtopnas pabGora «CpaBHEHHE BHUJOB MO MOP(HOIOTHUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BOJIIOLMS U €€ Pe3yJIbTAThI

Meroasl u3ydyeHHs MakpolsBoiroUuu. [lalleoHTOJIOTMYECKHE  METOMAbI
u3yueHus oHBomouud. llepexogHsie ¢GopMbl U (PUIOTCHETUYECKUE  PSAIbI
OpraHU3MOB.

buoreorpaguyeckue MeTonapl u3ydeHus sBoironuu. CpaBHeHHE (GIIOpbl U
(ayHbBl MaTepuKoOB U OCTpOBOB. buoreorpaduueckue odnactu 3emnu. Bupisl-
SHAEMUKHU U PETUKTHIL.



DOMOPHOJIOTHYECKUE W CPABHUTEIHHO-MOP(POIOTHUECKHE METObI U3YYCHUS
BOMIONMM. ['eHeTHueckue MeXaHU3Mbl HBOJIOLMM OHTOT€HE3a W MOSIBICHUSA
ABOJIOIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTUYHBIE  OPraHbl.
PynuvmenTtapHele  opranbl M aTaBU3Mbl.  MOJEKYJISPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTU4YEeCKMe  METOJbl  M3YyYEHHs]  SBOJIOLUU.
['omonoruunasie TeHbl. COBpEMEHHBIE METOIBI MOCTPOSHUS (HHUIOTCHETHUYECKHUX
JIEPEBHEB.

XPpOMOCOMHBIE MyTalliX U 3BOJIIOLUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (TMpaBuia) 3BOMIONUU. [IpuHyun cmenvl QyHKYUl.
HeobOpatumocTs 3BoJonMK. AnanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
IBOJIFOLIU Y.

JdemoHcTpanumn

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

Tabnuubl U cxembl: «PUIOTEHETUYECKUN DSl JIOIMIAIN», « APXEONTEPUKCY,
«3Bepo3yoObie  smeps»y,  «Creronedansy,  «Puanodutey,  «CeMeHHbIE
nanopoTHUkw», «buoreorpaduueckue 30HBI 3eman», «llpelid KOHTHUHEHTOBY,
«PemukTery, «HavampHble cTaguy SMOPUOHATBHOTO PAa3BUTHSA TMO3BOHOYHBIX
XKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTUYHBIE OpraHby, «PyIUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAaOOpbl YEJIOBEKa W IIUMIaH3e», «lJlaBHbIE
HaIpaBJICHUS IBOTIOIUNY, «OOIIHE 3aKOHOMEPHOCTH YBOJTFOITUN).

O6opynoBaHue: KOJUICKIIUU, TepOapuu, MYJSDKH HCKOMAeMbIX OCTAaTKOB
OpPraHu3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. [Ipoucxo:kaenne U pa3BuTHe *KU3HU HA 3emule

Hayunpie tHmoTe3sl TPOUCXOXKIEHUS KU3HM Ha 3emiie. AOWOreHe3 U
nancnepmusi. JJoHayyHble MPEACTABICHUS O 3aPOKICHUM KU3HU (KPEAMOHU3M).
['MnoTe3a NOCTOAHHOTO CaMO3apOXKICHUS )KU3HH U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnannannanu, JI. [Tactepa. [IpoucxoxaeHue »u3HU U aCTPOOHOJIOTHS.

OcHOBHBIE JTallbl HEOPTaHUYECKOU SBOJIIOLUH. [InanerapHas
(reomoruueckas) SBOJIONUSA. XHUMHYECKas »dBOMIONUSA. AOHOTSHHBIH CHHTE3
opraHuyeckux BewniecTB M3 Heopranumdeckux. Ombir C. Mwmepa u I'. HOpm.
OOpazoBanue mnoiauMepoB U3 MoHoMmepoB. KoarepBatHas rumoteza A. U.
Onapuna, runore3a nepBuyHoro oyiapoHa Jlx. XomnaeitHa, reHeThUecKasi TUIoTe3a
I'. Ménnepa. Pubosumsr (T. YUek) m rtumoreza «mupa PHK» V. T'mnbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKICTKH.

HUctopus 3emnn u Meronpl €€ wu3yuyeHus. MckomaeMbple OpraHUYEeCKHe
octaTku. ['eoxpoHonmorus u e€ w™eroAbl. OTHocuUTeNlbHAass W abCOIIOTHAA
reoXpOHOJIOrHUs. [ €0OXpOHOJIOrnYecKast Kaja: 30HbI, 3pPbl, IEPUOJIbI, STOXHU.



HawanpHble »Tanbl opranudecko 3Bosounu. l[losiBiieHmMe u 3BOMOLUSA
NEPBBIX KJIETOK. DBOJIOLHUSA MeTa0onu3Ma. BO3ZHUKHOBEHHE MEPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOTIIEHKM KaK aHAJIOT MEPBBIX HA 3eMJjie COOOIIECTB.
Crpomaronutsl. [IpokaproTsl U 3yKapUOTHI.

[Tpoucxoxaenue 3ykapuoT (CuMOUOreHes). IBONIOIMOHHOE MPOUCXOKIECHUE
BUpPYCOB. lIponcxoxaeHne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMHU BbICIIUX pacTeHUud. OCHOBHBbIE apoOMOPGO3bI
pactenud. Beixon pacteHuit Ha cymry. [losiBieHHe CHOpPOBBIX pPACTEHUH W
3aBoeBaHME UMM cymd. CeMeHHble pacTeHHus. [IpoOMCXOXKIEeHHE IBETKOBBIX
pPaCcTEHUM.

OCHOBHBIE 3Tamnbl 3BOJIOLHMHU KUBOTHOTO MHUpa. OCHOBHBIE apoMOP(O3bI
*KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKM3Hb B BOAE. DBOIIOLUHUS MO3BOHOYHBIX.
[Mpoucxoxnenne ampuoOuit u pentunuil. IlpoucxoxneHne MICKOMUTAIOMINUX U
ntun. [lpunnun kmoueBoro apomopdosa. OcBoeHue OECHO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

PazButne xu3HM Ha 3emiie MO 3paM U IEPUOJAM: apXeu, MPOTEPO30i,
najgeo3oM, Me3030M, KkahWHo3zoh. OOmas XapakTepucThka KiuMmarta u
reoJIOTMYECKUX MpoueccoB. IlosBieHne M pacuBeT XapakTEpHBIX OPraHU3MOB.
VYrneoOpa3zoBaHue: €ro yCIOBUS U BIMSHHUE HA Ta30BbIH COCTAaB aTMOC(]EPHI.

MaccoBbie BBIMUPaHUSI — 3KOJIOTMYECKUE KPU3HCHI nponuioro. [IpuumHbel u
CJEACTBUSI MAacCOBBIX BbIMHpaHHIl. COBPEMEHHBIN SKOJOTHUYECKUA KPHU3HC, E€r0
ocobenHoctH. [IpobGaema coxpaneHus 6nopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cuctema opraHudeckoro mupa. llpuHnumnel kmaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKHE TPYIIIBI OPTraHU3MOB.

JdeMoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. H.
Omnapun, /x. Xongeits, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuubr u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
U3YUYEHUIO CaMo3apoxaAeHUs ku3HW», «Cxema ombita C. Mumiepa, I'. IOpuy,
«JTanbl  HEOPraHWYECKOW  »Bomtouun», «l'eoxpoHonormyeckas  IIKaIa»,
«HauanpHble 3Tarnbl OpraHMYeckoi 3BoONUNY», «Cxema 00pa3oBaHUSl IYKapHUOT
nyTéM cumoOunorenesa», «Cuctema >KuBOMl mnpupoas», «CTpoeHue BUpPYyCay,
«Apomopdo3sl  pactenmit»y, «Punnopute», «OIHOKIETOYHBIE BOAOPOCIH,
«MHorokierounele Bojopociam», «Mxm», «llanmoporHukn», «l'oJ0ceMeHHbIE
pactenusi», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHUS KUBOTHOIO
Mupay, «ApoMopdo3bl KUBOTHBIX», «lIpocreiimmey, «KuUIIEUHOMOTOCTHBIE,
«IInockue YEpBU», «YneHucToHorue, «PEIOBI, «3eMHOBOIHBICY,



«IIpecmbikaromuecsy», «lItnuppy, «Mekonuraromue», «Pa3Buthe Xu3HU B
apXxeuckou spe», «Pa3BuTHe )XU3HU B MPOTEPO30MCKOMN 3pe», «Pa3BuTne Ku3HU B
MaJIE030MCKOMN 3pe», «Pa3BuTHE KU3HU B ME3030MCKOM 3pey, «Pa3BUTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpeMEHHasl CUCTeEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuu pPacTeHU pa3IUYHBIX OTAEJOB, KOJUIEKIUU
HAaCEKOMBIX, BJIAKHBIE IIPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKLIUN
UIJIOKOKMX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, Yyyela ITHUL U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEN, IMOJE3HBIX HCKOMAEMbIX, MYJSDKA OpPraHUYECKUX
OCTaTKOB OPraHU3MOB.

BupryanbHasa  sa0oparopHas padora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu o u3yueHuio abuoreHHOro CUHTE3a OPraHuYeCKUX COEUMHEHUN B
NEPBUYHOI aTmMochepe».

JlaGopaTtopHasi padora «/I3yyeHue W omMCaHHWE MCKOIAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3yyeHue OCOOEHHOCTEH CTPOEHMSI PACTEHHIA
Pa3HBIX OTAEIIOB).

IIpakTHyeckas padora «/3ydenne ocoOEHHOCTEN CTPOEHHS MO3BOHOYHBIX
YKUBOTHBIX.

Tema 5. IIpoucxoxaeHue 4eJ0BeKa — AHTPONOIeHe3

Paznenel u 3anaun aHTpONOJIOrUU. MeToabl aHTPONIOJIOTUH.

CraHOBIEHUE TPEICTABICHUNA O MPOUCXOXKICHUM 4esoBeKa. PemurnosHeie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

Cx0AcTBO yenoBeka ¢ KUBOTHBIMH. CHCTEMAaTUYECKOE MOJIOKEHUE YETTOBEKA.
CBugerenpcTBa  CXOACTBA  YEJNOBEKAa C  JKUBOTHBIMU:  CPaBHHUTENIBHO-
MOPQOJIOTUUYECKHE, AMOPHUOTIOTUYECKHE, (bU3H0T0T0-ONOXMMHUIECKHE,
noBefeH4Yeckue. OTIINYMS YENOBEKa OT KUBOTHBIX. [IpsIMOX0XKI€eHHE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBuxyue cuiibl ((pakTophl) aHTpPONOreHe3a: OMOJIOTUYECKUE, COLUaIbHbIC.
CooTHol1ieHrne OMOIOTrMYECKUX U COITMABHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTaJAUM AHTPOIOTreHe3a. PaHHME uernoBexooOpasHbie 00€3bsHBI
(IPOKOHCYJIBI) U paHHUE MMOHTUIBI — O0IIME MPEKH Y€JI0BEKOOOPa3HBIX 00€3bsH U
Jro/ied. ABCTPAJIONIUTEKN — JIBYHOTHE MPEIKHU JIoJeh. YeloBEeK yMENbli, epBbIe
W3TOTOBJICHUS OpyAu Tpyaa. YenoBeK NpsMOXOISAIIMKA U NEPBBIA BBIXOJ JIIOJEH
3a  mpenmensl  Adpuku. YenmoBek remenvOeprckuii  — 0o0muMA  TPEIOK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA pa3yMHOro. YemoBeK HeaHAEPTAIbCKUN
KaK BUJ JIFOJEH XOJIOMHOTO KiauMarta. YenoBeK pa3yMHbII COBPEMEHHOrO THIIA,
JIEHUCOBCKUM 4YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a mpeaenamu Adpuku.
[TameoreneTrka 1 najgeoreHOMHUKA.



OBOJMIONMS COBPEMEHHOTO 4YeloBeKa. EcTecTBEeHHBIN OTOOpP B MOMYJISIIUIX
yenoBeka. MyTannoHHBIA Tpouecc U nogumopdusm. IlomynsuuoHHBIE BOJHBI,
npeiid renoB, murpanus u «3G@eKT ocHOBATEN» B MOMYJSLUIX COBPEMEHHOTO
4eJI0BEKa.

Yenoseueckue pacel. [lonatue o pace. bonbiime packl: eBpomneouHast
(eBpasmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUAJbHAs),  MOHTOJOHWIHAsS
(a3maTcko-aMepuKaHCKas). Bpems M myTW paccesleHHs] 4YejoBEeKa IO IUIAHETE.
EnunctBo  uyenoBeueckux  pac. HayuHas  HECOCTOSITENIBHOCTb — pacu3Ma.
[Tpucnoco0aeHHOCTh 4YENOBEKAa K pa3HbIM YCIOBUSAM OKPYXKAIOLIEH Cpelbl.
BnusiHue reorpaduueckoit cpenbl U apelia TEHOB Ha MOPQOJOTHUIO U
(bU3MONOTHIO YeTIOBeKa.

MexauciumianHapaple  MeToabl B (usmyeckodt  (OMOJIOTHYECKON)
AHTPONOJIOTMU.  OBOJIIOLIMOHHAS ~ AHTPONOJOTUS M MAJIEOaHTPOIOJIOTHUS
4eJI0BEYECKUX MOonyJsiuui. buoconuanbHble MCCIEIOBaHMS MPUPOJBI YEIOBEKA.
HccnenoBanue KOBOMIOIUHI OMOIOTUYECKOTO U COIIMAIBHOTO B YEIOBEKE.

JdemoHcTpanumn

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

Tabnuup! 1 cxembl: «MeTobl aHTPOIIOJIOTUNY, «I 0JIOBHOM MO3I YelIOBEKay,
«YenoBexkooOpa3Hble 00€3bsAHb, «CKeleT YeIoBeKa M CKEJeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbID», «/[BHKYILHE CHIIBI aHTPOIIOT€HE3a», « DBOJIIOLIMOHHOE
IpPEBO  YENOBEKa», «ABcTpamonuTek», «YenoBek  ymensli», «Yenosek
OpSIMOXOALIMIY, «JleHucoBckuil yenoBex» «Heannepranpipl», «KpoMaHbOHLIBD,
«IIpenku yenoBeka», «Talbl IBOJIOLUY YETIOBEKay, «Packl uenoBekay.

OOopynoBaHue: MyJSKM  OKaMEHENOCTEeH, NpeaIMEeTOB MaTepUabHOU
KyJIbTypbl TpPENKOB ueJOBeKa, penpoaykiuu (pororpaduu) KapTuH C
MU(POJIOTUYECKUMU U OHOJEHCKUMHU CIO)KETaMU TPOUCXOXKICHHUS YEIOBEKa,
¢otorpaduu HaX0JOK UCKOIIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIb
yepena 4YeJOBEKa M 4Yepena IIMMIAaH3€, MOJEIb KHUCTU 4YeJOBEKa U KHUCTH
HIMMIIAH3€, MOJAEIIA TOPCa MPEAKOB YEIIOBEKA.

JlaGopaTtopnas pabora «l3yueHue ocoOeHHOCTEH CTPOCHHs CKeleTa
YEJIOBEKA, CBA3AHHBIX C MPSAMOXO0KICHUEM.

IIpakTHyeckas padora «/3ydyeHne 3K0JI0rMYECKUX ajalTallUi YEIOBEKay.

Tema 6. Dkojiorusi — Hayka 0 B3aHMOOTHOIIEHHMSIX OPraHM3MOB U
HAIOPraHU3MEHHBIX CUCTEM C OKPY:KaKIlel cpeaou

3apoxxaeHue u pa3BuTHe 3kojioruu B Tpyaax A. I'ymOonbara, K. ©. Pynbe,
H. A. CeBepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
9K0JIOTUU. CBSI3b KOJIOTUU C IPYTUMHU HAYKAMHU.



Metonpl skonoruu. IloneBbsie HaOMIOACHMS. DKCIEPUMEHTHl B SKOJIOTHH:
npupoHble W JabopaTtopHble. MopaenupoBaHue B HKOJOTMH. MOHUTOPUHT
OKPY’KaIOIIEH CPebl: TOKAIBHBIN, PETHOHATBHBIN U TI100aTBHBIN.

3HaYeHUEe DOKOJIOTMYECKMX 3HAHUW i1 YEJIOBEKa. DKOJOTMYECKOe
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM 4eNoBe4YeCTBAa ¢ Npupoaoi. PopmupoBaHue
DKOJIOTHYECKOM KYJIBTYpPbI U 3KOJOTMYECKOM I'PAMOTHOCTH HACEJICHUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ym6onsar, K. ®@. Pynse, H. A. Cesepiios, O. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl 3konorun», «Cxema
MOHHUTOPHUHIA OKPYIKAIOLIEN CPEIBD).

JlaGopaTopHuasi padora «3yuenue METOJIOB DKOJIOTUYECKUX
HUCCIIEI0OBaHUI).

Tema 7. Opranusmsbl 4 cpeaa OOUTAHUA

Okonorudeckue (akTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
IKOJIOTUYECKUX (HAKTOPOB: abMOoTHUECKUEe, OMOTUYECKUE, aHTponoreHHbie. O01me
3aKOHOMEPHOCTH JAeUCTBUS 3Kojormueckux (axrtopos. IIpaBuno munumyma (K.
[lnpenrens, ). JIu6ux). TonsepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBl.

Ab6uotnyeckue ¢akropbl. CBeT Kak dKonoruueckuid akrop. [eiictBue
pPa3HBIX YYaCTKOB COJIHEYHOT'O CIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUil M >KUBOTHBIX 10 OTHOIIEHWIO K cBeTy. CHUTHalbHash pPOJIb CBETA.
DoTONEPUOIU3M.

Temmneparypa kak »skojoruueckuii (akrop. JledicTBue TemMiepatypsl Ha
opranu3Mmbl. [10MKHIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocte kak 3konornueckuit daxrop. I[IpucmocoOneHus pacTeHHilt K
nojJiep>KaHuio BojgHoro Oananca. Knaccudukamuss pacTeHUN MO OTHOUIEHUIO K
Boje. [Ipucnoco0nenns KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXHUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YyIIHAs, MOYBEHHAs,
rNyOMHHas  TOAINOYBEHHAs,  BHyTpuUOpraHu3MeHHas.  DU3HKO-XUMHYECKHE
0COOEHHOCTH cpel oOuTaHus opraHu3moB. llpucnocoOiieHus OpraHu3MOB K
YKW3HU B Pa3HbIX cpeaax.

buonornyeckne putmbl. BHemiHue u BHyTpeHHHE pPUTMbL. CyTOUHBIE U
rOJUYHbIE PUTMBL. [IpHCrOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM W3MEHEHUSM
YCJIOBUM KU3HU.

Kusznennsie @Qopmbl opranu3MoB. [loHsiTue O JKU3HEHHOW (QopMe.
Kusznennsie PopMbI pacTeHU: 1EePEeBbs, KyCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOCHUS M 00pa3a KU3HHU.

buotnueckue (bakTopsI. Bunet  OMoTHMYeCKMX ~— B3aMMOJICHCTBUIL:
KOHKYPEHIUs, XUIIHUYECTBO, cUMOUO03 U ero gopmel. [lapazutusm, koonepanus,
MyTyallu3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJieOHn4YecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, Gadpudeckue). 3HAUYCHHE
OMOTHMYECKHX B3aMMOJCHCTBUI [l CYIIECTBOBAHUS OpPraHU3MOB B Cpelie
obutanus. [I[puHIKIT KOHKYPEHTHOTO UCKITIOUEHUSI.

JdeMoHcTpauuu

Tabmuubl U cxembl: «Jkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TeIIOKpOBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE 3KUBOTHBIE», «DU3HOIOTHUYECKUE aJanTalluu
KUBOTHBIX», «Cpenbl o00UTaHUSI OpraHu3MoB», «buosoruueckre pUTMBIY,
«Kuznennole  Gopmbl  pactenmit», <« KuzHeHHbIe  (GOPMBI  KHUBOTHBIXY,
«IJKocucTeMa MMUPOKOIMCTBEHHOTO JIeca», « DKOCHCTEMa XBOMHOTO Jiecay, «Llenun
nuTaHus», «XunHuuecTBo», «llapasutusm», «Konkypenuus», «CumOuos»,
«KommeHncanuszmy.

O6opynoBanue: repbdapu pacTeHUW M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO Pa3UYHBIX SKOJOTHYECKUX (PAKTOPOB, TepOapuu CBETOMHOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHI, CBETOJNIOOUBBIC, TCHEITIOOMBBIC H
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTEHUS, repOapuu U KOJUICKIIUU TETJIOIIOOUBHIX,
3UMOCTOMKHX, MOPO30YCTOMUYMBBIX PACTEHUM, dyyuena MTHIl U 3Bepel, repdapuu
pacTeHui, OTHOCSUIMXCS K rurpoduram, kcepoduraM, me3opuTraM, KOMHATHBIE
pacTeHusl TaHHbIX TPYMI, KOJUIEKIIMN KUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpelax,
repOapuu W KOJUICKIIMM PACTCHWA W JKUBOTHBIX, OOJAJAIONUX dYepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHHSIM YCIOBUW JKU3HH, repOapuu u
KOJUICKIIMU PACTEHUN M >KUBOTHBIX PA3JIMYHBIX YKU3HEHHBIX (OPM, KOJUIEKLIUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3IMUYHBIX OMOTUYECKUX B3AUMOIEHCTBUSIX.

JlabopaTtopnasi padora «BbisiBIeHHE TNPUCTOCOOJICHUI OPTraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopuasi padora «BpisiBIeHHE TNPUCTOCOOJICHUI OpPTraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlaGopaTopnasi paGora «AHATOMUYECKHME OCOOCHHOCTH pACTEHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dko10rus BUA0B U MOILYJIANH

OKOJIOTUYECKUE  XApaKTEPUCTHUKA  MOMYJIALIUH. [lomymsimuss ~ Kak
ounonoruyeckas cucrema. Poib HEOJHOPOAHOCTU Cpefibl, GU3NUECKUX OapbepoB U
0co0eHHOCTe OMOJ0ruu BUI0B B (POPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpHI
nonyysiuii. OCHOBHBIE TIOKa3aTeIW MOMYJSIUUA: YHUCIEHHOCTh, IUIOTHOCT,



BO3pDaCTHAasi M IIOJIOBasi CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALUA.

Dkosioruyeckas CTpykrypa nonyiasuud. OUeHKa YUCIEHHOCTU MOMYJIALNU.
JlnHamMuKka monmynsiuyd U €€ peryisiuus. bUOTHYECKUI NOTEHUHAN IOIYJISIIUH.
MonenupoBaHue AMHAMUKY TTONyJsiiuu. KpuBble pocTa YMCIEHHOCTH TTOMYJISLIUH.
KpuBble BbDKMBaHUA. Perynsamusi 4YUCICHHOCTH TOMYJISIHA: poyib (PaKTOpoB,
3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTH. JKOJIOTUYECKHUE CTPATETUH BUJOB (T- U
K-ctparerun).

[Tonarue o0 sKoJOTMYECKON HUIe Buaa. MectooOutanue. MHoOroMepHas
Mozenb 3kosiorndeckon HumM k.M. XartumHcoHa. Pa3mepbl 3KOIOrMYECKOU
HulM. [loTeHnManpHas u peanr3oBaHHAs HULIU.

Bun kak cucrema nomynsumii. Apeansl BUAOB. Buapl M uX KU3HEHHBIE
CTpaTeruu. JKOJIOTMUYE€CKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJCHHUS W MUrpalMil >KUBOTHBIX. buosnoruueckue
VHBA3UU YyKEPOJAHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: k. . XaTunHCOH.

Tabmuiel U cxeMbl: «IKOJOTMYECKHUE XAPAKTEPUCTHUKHU  TOMYJISIANY,
«ITpocTpaHCTBEHHass  CTpyKTypa Homnyjanum», «Bo3pacTHeie  nupamMuisl
nonyysiun», «CKOpOCTb  3aceieHUss TIOBEPXHOCTH 3eMJIM  Pa3IMYHbIMU
opranuszMammn», «Moaens 3konmornyeckort Humm J[x. M. Xatunaconay.

O6opynoBaHue: repOapuu pacTeHUM, KOJJIEKITUN KUBOTHBIX.

JlaGopaTtopnass pabora  «lIpucnocoOneHuss ceMsH  pacTeHUH K
pacceeHUuIo».

Tema 9. Ikoj0rust CO00IECTB. IKOJOIrHUECKHE CUCTEMBI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsizu MexAy
OpraHu3MaMu B OHOIIEHO3E.

Dxocucrtema kak OTkpbiTas cucrema (A. x. Tencnu). OyHKIIMOHAIBHBIC
OJIOKM OpPraHM3MOB B OKOCHUCTEME: TMPOMYIEHTHI, KOHCYMEHTHI, PEIyICHTHI.
Tpoduueckne ypoBu. Tpoduueckne nemum u cetu. AOuoTHUeckue OJOKU
skocucTeM. [1ouBbl U Wikl B 3kocucTeMax. KpyroBopoTt BEIIECTB U MOTOK SHEPTUU
B DKOCHCTEME.

OCHOBHBIC  TIOKa3zaTelau  JIKOCHUCTEeMbl. buomMacca uw  mpoaykKuus.
DKOJIOTUYECKHE MTUPAMU/IBI YrCel, OMOMAaCChl 1 SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Dayxmyayuu.
HamnpapneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccuu. [lepBuyHbie U
BTOPUYHBIE CYKIIECCUM U HUX TMPUYUHBI. AHTPONOTEHHBIC BO3JCWUCTBUS Ha
cykueccuu. KinumakcHoe coobiiectBo. buopaznoobpasue u 1mogHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYNBOCTH COOOIIIECTB.



[Tpuponnbie 3x0ocUCTEMBI. JKocucmemsbl 03Ep U pex. IKocucmemvl Mopetl U
oxeanos. Ixocucmemvl myHOp, 1€eco8, cmeneu, nyCcmoltb.

AHTpONOre€HHBIE HKOCUCTEMBI. ArposkocucTteMa. ArpoueHos. Pazmuuus
MEXIYy aHTPOIIOT€HHBIMU U MPUPOTHBIMHU 3KOCHCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. [opoiackas
dbnopa u ¢dayna. CuHaHTpOomm3anus TOPOACKON ¢ayHbl. buonmormyeckoe u
XO3SIICTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUN OPraHU3MOB B
skocuctemax. Ponv kackaonoco sgpghexkma u 6udos-30ughukamopos (Kirouesvix
61008) 8 yHKYUOHUposaHuu 3Kkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKITY
CMEXHBIMH 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTAHU3MOB, MOIYJISLUNA U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeusi  3Aa2pA3HeHUll  PA3HbIX Munos Ha
cybOpeaHu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHSX,
OCHOBbl ~ IKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B8030€UCBUAL.
MeTomon0rrss MOHUTOPUHTA €CTECTBEHHBIX U @HTPOIIOTEHHBIX IKOCUCTEM.

JdemoHcTpanumn
[Toptper: A. JIx. Tencnu.
Tabmuubr u cxeMbl:  «CTpykTypa  OuoueHo3a»,  «IKOCUCTEMA

IIUPOKOJUCTBEHHOTO Jiecay, « DKOCHCTEMa XBOWHOTO Jiecay, « DyHKIIMOHATHHBIC
TPYIIIBl OPTraHU3MOB B JKOCUCTeMe», «KpyroBopoT BemiecTB B 3IKOCHUCTEME),
«llenu nutanus (nmacTOUIIHAS, JETPUTHAS)», « IKOJIOTHYECKas TUPAMHIA YUCEID,
«IKkonoruyeckas nupamuaa OMOMacCh, «IKOJIOTHUecKas MUpaMuia SHEPTUNY,
«O0pazoBanue 0osiotay, «llepBuunas cykiueccus», «BoccTaHOBIEHHE Jieca MOCTe
nokapa», «9KocucTteMa o3epa», «ArporeHo3», «KpyroBopoT BeIIecTB W MOTOK
DHEPTUU B arporieHo3e», «[IpuMepsr ypOoskocuctem.

O6opynoBanue: repbapuu pacTeHU, KOJUIEKIIMKA HACEKOMBIX, Uy4ela MTHIL U
3Bepeil, repdapuu KyJbTypHBIX M JUKOPACTYIIMX PACTEHUH, aKBApUYM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTuyeckas padora «3ydyenue u onrucanrue ypO03KOCUCTEMBDY.

JlaGopaTopnas paGora «l3ydyeHue pa3zHOOOpa3usi MENKHX IMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

DKCKYpCcUsi «IDKCKYpCHs B TUIMYHBIN OnoreoreHo3 (B ayOpaBy, Oepe3HsK,
SJIPHUK, HA CYXOI0JIbHBIA WM TIOMMEHHBIN JIYT, 03€PO, OOJIOTO)».

IKCKYpcusi «IJKCKypcUs B arposkocuctemy (Ha Mojie WIA B TEIIMYHOE
XO03SHUCTBO)».

Tema 10. buocgepa — riodanpHast IKOCHCTEMA

buocdepa — obmiemnanerapHasi o0osiouka 3eMJM, TZI€ CYILIECTBYET WIIU
CyIIIeCTBOBAJIa )XM3Hb. Pa3BuTHe mpeacTaBiaeHuii o omocdepe B Tpyaax J. 3rocca.



VYuenue B. . Bepuaackoro o 6mocdepe. O6mactu 6mocdepsr u e€ coctas. Kupoe
BEIIeCTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cyliecTBOBaHus Ouocdepnl. OcodeHHOCTH Onochepsl Kak
rio0anbHON 3KOCcUCTeMBI. JlMHamuueckoe paBHoBecue B Ouochepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE HUKIbI (yrieposaa, a3oTa). PUTMHUYHOCTD sIBIIEHUN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. [lonsitue o Omome. OCHOBHBIE OWOMBI CYIIH:
TyH/Ipa, XBOMHBIE Jieca, CMEIIaHHbIE U IIMPOKOJIUCTBEHHBIE Jieca, CTeH, CABaHHBI,
MyCTBIHU, TPOITMYECKHUE JIeca, BHICOKOTOphbs. Kinumar, pacTUTENbHBIN U 5KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHS )KUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHIIMAa 1
ounochepHbIX QyHKIUH.

JdeMoHcTpauuu

[Toptpetsl: B. . Bepnanckuii, 3. 31occ.

Tabmumer u cxemsl: «I'eocdepst 3emmn», «KpyroBopoT azora B mpupome»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT KucIopoja B MPUPOIEY,
«KpyroBopoT Boawl B mpupojae», «OCHOBHbIE OMOMBI Cymny, «KnmmaTudeckue
nosica 3emnn», «TyHapay», «Tailra», «Cmemanneiii gec», «IIInpokoancTBEHHBIM
aecy, «Crenby, «CaBanHay, «IlycTeiHsay, « Tponuueckuii gecy.

O6opynoBanue: repbapun pacTeHUI pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YennoBek u OKpy:kaIas cpeaa

DKOJIOTMUECKHE KPU3UChl M HMX MpUYMHBL. Bo3nelcTBue uyenoBeka Ha
ouocepy. 3arpszHeHue Bo3aymHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HeHUE
BoAHOW cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymenne mnouBbl. Oxpana
MOYBEHHBIX pecypcoB. I3MeHeHue Kiumara.

AHTpPONOreHHOE BO3JEHCTBHE HA PACTUTENBHBIN U KUBOTHBIN Mup. OxpaHa
pPaCTUTENBHOTO W JKUBOTHOrO MHUpa. OCHOBHBIE NPHUHIMIBI OXPaHbl MPUPOJBIL.
Kpacaeie xHuru. Ocob0o oxpansemble Tmnpupoansie Tteppuropun (OOIIT).
Borannueckue casbl 1 300J0THYECKHE ITAPKH.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOTO Pa3BUTUS YEJIIOBEUECTBA U IPUPO/IBIL.
PanponanbHoe  MPUPOAOMNONIB30BAaHME M COXpaHEHHE  OMOJOTHYECKOTrO
pazHooOpazus 3emin. OOIIMEe 3aKOHOMEPHOCTH TJO0OANBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TIOCIECTBUA.

Pa3zBuTne METONOB MOHHMTOPUHIAa PAa3BUTUSL OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie ucciedo8anus nepexooa K pecypcocbepezarowell u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe paznoobpasue u buopecypchoi.
Hayuonanvnvie ungopmayuonnvie cucmemsol, obecneyugarowue 00CmMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. (OCHOBbI



KOpeaburumayuu IKocucmem U Ccnocob6o8 6OopvdOvLl ¢  OUONOBPENCOCHUAMU.
Pexoncmpykyus mopckux u nazemHbIx d9KOCUCTEM.

JdemoHcTpanumn

Tabmumet  w cxeMbl:  «3arpsi3HeHHE  aTMOcdepb»,  «3arps3HEHHe
ruapocdepb», «3arpssHeHre 1ouBb», «llapHukoBeiii  AddekT», «Ocobdo
OXpaHseMbIe IPUPOTHBIC TEPPUTOPHUIY, «MOJENH yIIpaBIsIeMOTO MUPAY.
O6opynoBanue: ¢doTorpaduu OXpaHIEMBIX PACTCHHH W KUBOTHBIX KpacHoi
kHuru Poccutickoit @eneparuu, KpacHoil KHUTH perHoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OdI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
oOyyJaromuMucs MporpaMM CpeiHero o0miero oOpa3oBaHMs: JIMYHOCTHBIE,
METAaNpPEIMETHBIE U MIPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yiabTaTOB OCBOEHUS MPOTPAMMBI 10 OMOJIOTHUN
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYarONUMUCS POCCUNUCKON
IPAKIAaHCKOM UIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CAMOOINpPEACNICHUIO, Haludyue Momusayuu K OOy4YEHHIO  OHMOJIOTUH,
yeneHanpasiienHoe pazeumue BHYTPEHHUX YOEXKIEHUN JHUYHOCTH HA OCHOBE
KITFOUEBBIX ITIEHHOCTEH W WMCTOPUYECKUX TPATUIIANA Pa3BUTHS OHOJIOTUYECKOTO
3HaHUS, 20MOBHOCMb U CNOCOOHOCMb O0YUAIOUINXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIbBHOCTH LIEHHOCTHO-CMBICIIOBBIMA ~ YCTAaHOBKAMH, IPUCYLIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haluuue  NPABOCO3HAHUS  SKOJOTUYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE Pe3yJIbTaThl OCBOCHUS MPOTPAMMBI TIO OMOJIOTHH JTOCTUTAIOTCS
B EIMHCTBE YYEOHOW M BOCIUTATEIBHON JEATEIbHOCTH B COOTBETCTBUHU C
TPaAULUUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMUA, UICTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBWJIAMHU U HOPMaMU
MOBEJICHUSI W CIIOCOOCTBYIOT TIPOIIECCAaM CaMOIIO3HAHMS, CAaMOBOCIHUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEW MO3ULUM JMYHOCTH, NATPUOTU3MA U
YBAKEHHS K 3aKOHY W IMPABOIOPSAIKY, YEJTOBEKY TpyJa U CTaplIeMy NOKOJIEHUIO,
B3aMMHOTO YBa)KE€HHUsI, OCPEKHOr0 OTHOIIEHUS K KyJbTYpPHOMY HACJIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickon depepaunu, npupoje u
OKPYKaIOIIEH cpeae.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS ydeOHOro mipeamera «buomorusy»
JOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YyYarolInuXcsi pyKOBOJCTBOBATHCA
cOpMUpPOBAaHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTHU, CHUCTEMOM II€HHOCTHBIX
OpUCHTAIWH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHH, COOTBETCTBYIOIIMX
TPaJAWIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIIBHOCTH B MPOLECCE pEANM3alii OCHOBHBIX HAIpaBICHUN
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUINH 00yJArOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX MpaB MU OO0S3aHHOCTEH, YyBaXKEHUE
3aKOHa U MPaBOIOPSIKa;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEITEIIBHOCTH NpPH CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHUH YUYEOHBIX W MO3HABATENIbHBIX 3a]a4, BHITOJHECHUH
OMOIOTMUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENsTh COOCTBEHHYIO TIO3UIMI0O [0 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YYHUTHIBaTh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJECHCTBHS JIOJEH ¢ pa3HbIMU yOEKACHUAMHU, KyJIbTYPHBIMH LIEHHOCTSIMH U
COIMAJIbHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJIHHUYECTBY B IIPOILIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHbIX, TIO3HABATEIbHBIX M HCCJIEAOBATENbCKUX 3a7ad, YBaXKUTEJIBHOIO
OTHOIICHHUS K MHEHHUIO OIMOHEHTOB MpU OOCYXJICHUH CIOPHBIX BOIPOCOB
OMOJIOTHYECKOTO COJEPKaHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTHU3MA, YBAKEHHUS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH MHEPEN
Ponuuou, ropmoctn 3a cBOM KpaW, CBOXO PoauHy, CBOM S3BIK M KYJBTYDY,
MPOIIJIOE U HACTOSIIIEe MHOTOHAIIMOHAILHOTO Hapoa Poccuuy;

LEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIIECIUIO U MAMITHUKAM TPUPOJIbI,
JNOCTHKEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUHUCKUX YYEHBIX B CTAaHOBIIEHUE H
pa3BuUTHE OWOJOTHUH, TMOHUMAHUSA 3HAYEHHs OHOJOTMHM B TMO3HAHUU 3aKOHOB
IPUPO/IBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyKeHUI0 u 3ammute (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAh0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUICKOI0 HApOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAlMI0 U NPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJla B TOCTPOCHUE YCTOMUMBOIO OYIYIIETO;

OTBETCTBEHHOE OTHOUIEHUE K CBOMM POAMUTEIIAM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPUHATUS IIEHHOCTEW CEeMEHHOM JKU3HU B COOTBETCTBUU C
TpaguuusamMu HaponoB Poccun;

4) 3cTeTH4eCKOro BOCIIUTAHMS

ACTETUYECKOE OTHOILEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOrO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOILICHUN;

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



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

S) ¢usuyeckoro BocnuTaHus, GOPMHUPOBAHHUA KYJIbTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0/1aroNoJyYus:

NOHMMaHHE U pealu3alus 370pOoBOro M 0Oe3omacHoro odpasza KU3HU
(3mo0poBO€  THUTaHHWE, COONIOJEHHME TUTHEHUYECKUX TPaBHUJI U HOPM,
cOAaHCUPOBAHHBIM PEXUM 3aHATUH M OTHbIXa, peryisipHas ¢uznyeckKas
aAKTUBHOCTb), OEpEKHOI0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOIIEHUS K
cOOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3[J0POBBIO;

IIOHUMAHUE LEHHOCTH NPABWI WHAMBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€30I1acHOr0 MOBEJEHUS B CUTYAIUsIX, YyTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAaHHE TOCIEACTBUM U HENPUATHUS BPEAHBIX NMPUBBIUEK (YMOTpEOICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpEHHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPYZY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPY10II00ueE;

FOTOBHOCTh K AKTMBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW W COLUAIBHOMU
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATDH, TUNIAHUPOBATH U CAMOCTOSITEIILHO
BBIIIOJIHATH TAKYIO IESITEIBHOCTD;

UHTEpPEC K pa3inyHbIM cpepaM Mpo(hecCHOHATBHON NESTEIbHOCTH, YMEHHUE
coBepLIaTh OCO3HAaHHBIM BBIOOp Oynymed mnpodeccun U pearru30BBIBATDH
COOCTBEHHBIE KU3HEHHBIEC TIIaHBbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO M C€aMOOOpPa30BAHHUIO Ha
IIPOTSKEHUH BCEU JKU3HU;

7) 3K0JIOTHY€CKOI0 BOCIIUTAHMSA

IKOJIOTUYECKU IIEIeCO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYILIECTBOBAHMS;

NOBBILIEHUE YPOBHS OSKOJOTMYECKOW KyJIBTYypbl: INPUOOPETEHUE OIIbITA
IUIAHUPOBAHMS IIOCTYIIKOB M OLICHKM HMX BO3MOXKHBIX IIOCIEACTBUM JJIA
OKPYXKAaIOLIEH CPEeb;

OCO3HaHHE TI00ATBHOIO XapakTepa SKOJIOTMYECKUX MpoOJeM U MyTed HuX
pELICHMS;

CIIOCOOHOCTh HMCIOJIB30BaTh IpPHOOpETaeMble NpU H3YYEHUM OHOJIOrHU
3HaHWA M YMEHHUS IpU PEIIEHUH MpoOJieM, CBA3aHHBIX C PalUOHAIBHBIM
IPUPOJIOTIONB30BAaHUEM  (COONIIO/IEHHE  TPaBWJ  TOBEIEHUS B  MPHUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B SKOCHUCTEMAX, OXpPaHy BHJIOB,
IKOCUCTEM, OHOChephl);

aKTUBHOE HENpPUIATHE JEHCTBUM, TNPUHOCAIIUX Bpel  OKpYKAKOULICH
IPUPOJIHON Ccpelie, YMEHUE MPOTHO3UPOBATH HEOIATONPUSATHBIE SKOJIOIMYECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIaTh UX;



HaJIM4HME PA3BUTOIO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEeATEIbHOCTH AKOJIOTUYECKOMN HaIlpaBJIEHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATUBHOM M COLMAIBHOU
IIPaKTHUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKON JESITEIBHOCTH dKOJIOTHUECKOU
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHUSA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILECTBEHHOM MPAKTHUKU, OCHOBAHHOIO Ha JUAJIOre
KyJbTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOEI0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYJBTYpPbl KaK CpEACTBa
B3aMMOJICUCTBUS MEXY JIOAbMU U IO3HAHUS MUPA;

NOHMMaHHE creuu(UK OMONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(OpMUPOBAHNN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JAAHMU LIEJIOCTHOTO
IpEJCTaBICHUsST 00 OKPYXKAIOLIEM MHUpPE KaK O €IMHCTBE MPHUPOAbI, YEJIOBEKa U
oOmiecTBa, B TO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M PpEIIEHUH MpodsieM
COXPAaHEHUS ITPUPOIHOTO PABHOBECHS;

yOeKAEHHOCTh B 3HAYUMOCTU OWOJIOTMH JAJIi COBPEMEHHOW IMBHIIM3AIINH:
o0OecrieueHnss HOBOTO YPOBHS pPa3BUTHSL MEIULMHBI, CO3JAAHHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTb PECypCHble  NPOOJIEMBI  pa3BUTHUS
YeJI0BEYECTBAa, MOKMCKA MyTeil BBIXOJA U3 II00ANbHBIX SKOJIOTMUECKUX MPOOIEM U
ofOecrieueHHuss MmepexoAa K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBLHOMY
UCIOJIb30BAHUIO TPUPOAHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHJIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B IIOJYYEHUMU OMOJOTMYECKMX 3HAHUH B LEJAX
NOBBIIICHUSI OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKUMOHAJIBHOM T'PaMOTHOCTH 0O0ydYarommxcs, Gpopmupyemoin
IpU U3y4EHUH OMOJIOTUY;

IIOHMMAaHUE CYLUIHOCTH METOJOB IO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh TMOJy4YaeMmble 3HAHMS JIs aHajau3a u
OOBSICHEHUS ABJICHUIN OKPY>KAIOLIETO MUpa U MPOUCXOIANINX B HEM M3MEHEHHH,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKIIOYEHHUS Ha OCHOBE HAyYHBIX (DaKTOB H
MMEIOIINXCS JaHHBIX C LIEJIBbIO TIOJy4YEeHHsI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BATh OWMOJIOTMUYECKHUE 3HAHUS Ui
peleHust npo6sieM B peabHbIX KU3HEHHBIX CUTYAlIUAX;

OCO3HAaHME LIEHHOCTHM HAYYHOU JEATEIIbHOCTH, TOTOBHOCTH OCYLIECTBIIATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO AEATEIbHOCTh HHINBUIYAIbHO U B IPYIIIIE;

FOTOBHOCTb M  CIHOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHUIO U
caM000Opa30BaHNI0, K AKTHMBHOMY IIOJIyYEHUIO HOBBIX 3HAaHUU IO OHOJOrMM B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeameTHbIe pe3yJibTaThl OCBOEHUs! ydeOHoro mpenmera «buonorusy»
BKJIIOYAIOT: 3HAuMMble i (OPMHPOBAHUS MHUPOBO33PEHUST OOYYAIOIIMXCA
MEXIUCIUIUTMHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYYHbIE MOHATHUSA, OTPa’KaIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHENU(PUKY METOMOB TO3HAHUSA,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, MpPOIiecC,
cucTeMa, Hay4dHbIM (haKT, MPUHLIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
uccienoBaHue,  HaONOeHHe,  M3MEpPEHUEe, OKCIEPUMEHT U JIpyrue);
yHUBEpCAIbHBIC Yy4YeOHBIC JEUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHBHEIE,

PETYJISTUBHBIE), o0ecrneunBaroIme dbopmupoBanue GyHKIIMOHATBHOM
ITPaMOTHOCTH ¥  COLMAJbHOW KOMIIETEHIIMH OOYyYaloluXcs; CIOCOOHOCTD
o0yyaronmxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIIIIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUS M  YHUBEpCaJbHble y4yeOHble JCHCTBUS B
IIO3HABATEJIHON U COLUAIIBHON MPAKTHKE.

B pesynpraTte wu3ydeHumss OWONOTMM HA YPOBHE CpEaHETO OOIIero
obpazoBanusi y oOyyaromerocs OyayT chOpMHUpPOBaHBI IO3HABATENIbHBIC
yHUBEpCalbHble yUeOHbIE ACHCTBUS, KOMMYHUKATUBHbBIE YHUBEPCAIbHbIE YUeOHbIC
NEUCTBUS, PEryJsTUBHbIE YyHHUBEpCaJbHbIe Yy4eOHbIE JCHCTBUS, COBMECTHas
NEeSATEeTLHOCTD.

MeranpeamMeTHbIe Pe3yiabTaThl OCBOCHHUS IPOTPAMMBI CPEIHETO O0OIIero
00pa3oBaHMs TOKHBI OTPAXKATh:

OBnanenue YHHBepPCAJIbHBIMH yueOHBIMU MO3HABATEeJIbLHBIMH
AefCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeMCcTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aAKTyalIW3upoOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHanmu3a, CUHTE3a, CPaBHEHMSI, Kiaccuukaiuu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHBbIC NMPHU3HAKH, YCTAHABINBATH
CBSI3U C IPYTUMHU MOHSATUAMH );

OTpEeNENATh LeNu JeATeIbHOCTH, 3a/iaBas MapaMeTpbl M KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIEISIMU;

WCITOJIb30BaTh OMOJIOTUYECKHUE TMOHATUS ISl OOBsICHEHUS (PAKTOB U SIBICHUN
YKUBOW MPUPOJIBI;

CTPOUTH JIOTMYECKHE paCCyXXJeHUs (MHAYKTUBHBIC, JI€TyKTUBHbBIC, IO
aHAJIOTUM), BBIABISATH 3aKOHOMEPHOCTU W MPOTUBOPEYHMS B paccMaTpUBAEMBIX
SIBJIICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTh CXEMHO-MO/ICJIbHBIE cpencTtBa IS TPEICTaBIICHUS
CYIIECTBEHHBIX CBS3€HM M OTHOIICHUN B M3y4aeMbIX OMOJIOTMUECKHX OOBEKTax, a



TakK€  NPOTHUBOPEUHMM  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEMbI ¢ YYETOM aHaIN3a HWMEIOIIUXCS
MaTepHalbHBIX U HEMaTepHUaJIbHBIX PECYpPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEIBHOCTh, OLIECHUBATH COOTBETCTBUE PE3YILTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTENbHOCTH;

KOOPAMHUPOBaTh M BBIMOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOACHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE IPU PELICHUHN )KU3HEHHBIX MPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTRIO M TOTOBHOCTBIO K
CaMOCTOSATEIbHOMY TIOMCKY METOJIOB PEIEHUS MPAKTHUECKUX 3324, TIPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIOJIb30BaTh pPAa3jMyYHble BUABl JEATEIBHOCTH IO TOJXYYEHHIO HOBOTO
3HaHUS, €ro HWHTEPIpeTalMH, MPeoOPa3OBaHUI0 M TPHUMEHEHHUI0 B Y4YeOHBIX
CUTYalUsX, B TOM YUCJIE MPH CO3JaHUM YUEOHBIX U COLUATBHBIX IPOEKTOB;

(dbopmMHupoBaTh HAYYHBIN TUI MBIIUICHHS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSMHU U METOJIaMH;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeUIeHHs, HAaXOAWTb apryMEHThI AJS JJ0Ka3aTeIbCTBA
CBOMX YTBEPXKICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBAaTh TMOJYYEHHBbIE B XOJE€ pELICHUS 3aJauyd pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISATh LIEJICHANPABICHHBI MOMCK IEPEeHOca CPEACTB U CIOCOOOB
NEeNUCTBUS B MPO(HECCHOHATBHYIO CPEY;

yMETh MEPEHOCUTh 3HAHWS B TMO3HABATEIbHYIO U MPAKTHUYECKYIO 00JIacTH
KHU3HEIeATEIIbHOCTH;

yYMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OpUTHHAIbHBIC MOJIXOJbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOUHUKAX MHPOpMALUU (TeKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJSIPHOW  JHTEpaTrype, OWOJIOTHYECKUX CIIOBApsAX W
CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh



uH(OPMAITUIO PA3INMYHBIX BUIOB U (DOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

dbopMyIUpPOBaTh 3aNPOCHl U MPUMEHSATH PA3IMYHBIE METOJNBI MPU MOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, HEOOXOAUMOMN JIsI BBIMOJHEHUS YUEOHBIX
3a/ay;

mpUOOpETaTh OMBIT KCHOJB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJbTYPY aKTUBHOTO HCIIOIH30BAHUS PA3TMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMajbHYr0  (opMy  MNpeAcTaBICHUS
ouosiorndeckor uHGopmaIuu (CxeMbl, TpauKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU
H ApyToe);

UCIIONIb30BaTh HAYYHBIM fA3BIK B KayecTBe CpeAcTBa mpu pabdoTe ¢
OvonornyeckoM HHPOpMALMEH: MPUMEHATh XUMHUYECKHEe, (QU3nYecKue u
MaTeMaTU4YeCKhe 3HaKU W CUMBOJBI, (HopMyJibl, aO0peBUaTypy, HOMEHKIATYPY,
UCIIONIb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAaclO3HABaHWS W 3amUTHl  WH()OpMmaIuwy,
uH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgyaieHue YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM JeHCTBUSIMMU:

1) oO1enme:

OCYIIECTBIISATh KOMMYHHUKAITUHU BO BCeX cpepax )KU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIU JIUCKYCCHM IO CYUIECTBY OOCYXKJaeMOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTEIIbHO BBIMIOJIHEHUS TMpeiaraeMoun
3a/1a4d, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCThH MO3MUIMH JIPYTUX YYAaCTHUKOB
JMajora Wi JUCKYCCHH);

pacro3HaBaTh HeBepOalbHbIE CpEACTBAa OOILICHHS, MOHMMATh 3HAYCHHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYallUi,
YMETh CMATYaTh KOHQJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIICHUS M B3aUMOJCUCTBHS, MOHUMATh
HaMEPEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPpPEKTHOH popme popMyIrpoBaTh CBOM BO3PAKECHHUS,;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOJIb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYTBHON
paboThI MPH PEIICHUH OUOJIOTHYECKOU MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJECHCTBUS NIPU PEIIeHUH YUeOHOMU 3a/1auu;

BBIOMpATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
MHTEPECOB M BO3MOXHOCTEH Ka)JI0Tr0 WieHa KOJIJICKTUBA;



IPUHAMAThb LEIM COBMECTHOM  JEATEIbHOCTH, OPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ NOCTHKEHHIO: COCTaBJISITh IUIAH JICWCTBHM,
pacrnpenenartb poid ¢ Y4ETOM MHEHHH Y4YaCTHHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOH pabOThI;

OLICHMBAaTh KAa4e€CTBO CBOEr0 BKJAJAa M Ka)XXJOTO y4YaCTHHKA KOMAHIbl B
00wt pe3ynbTat no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/iaratb HOBBIE IIPOEKTHI, OLEHUBATH MWJIEH C TO3MLHWHA HOBW3HBI,
OPHUTHHAIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETUYECKOE I[IOBEICHUE B PA3JIMYHBIX
CUTYaIUSX, POSIBISATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBjaeHre YHMBEPCANbHBIMH PeryJsaTUBHBIMU AeHCTBUSAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJI BBIABICHHUS NpoOJIeM U HX
pelieHus B )KU3HEHHBIX U YYEOHbBIX CUTYaIUSX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IEJEeBbIE W CMBICIOBBIC
YCTaHOBKM B CBOMX JCHCTBMUAX M IOCTYINKAax 110 OTHOLICHHIO K JKMBOM IPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIUECTBIISITh MO3HABATENbHYIO JESATEIbHOCTD, BBISBIATH
npo0seMbl, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa3oBaTENbHON
NEATEBHOCTH U )KM3HEHHBIX CUTYaLNsIX;

CaMOCTOSITENIbHO  COCTaBJSATh IUIAH pPEIIeHUs MpoOJeMbl ¢ yu€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MIPEATIOYTEHU;

JaBaTh OLIEHKY HOBBIM CHUTYaIUsIM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHUI;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OIIEHUBATh IPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBAaTh (HOPMUPOBAHUIO U TPOSBICHUIO ILIMPOKOW HPYIULIUU B
pa3HbBIX O0JacCTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIESITEIBHOCTD,
OLICHMBAaTh COOTBETCTBUE PE3YIHTATOB LETSM;

BJa/JeTh HABBIKAMU  [O3HABATEIbHOMW  peQuieKCMM  Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBMM M MBICIUTEIBHBIX MPOLIECCOB, HX PE3YJbTATOB H
OCHOBaHMi, UCMOJIb30BaTh MPUEMBI pedIeKCUU JI1 OLIEHKU CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMETh OIIEHMBAaTh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apPryMEHThl JPYTMX IpU aHaIU3€ pe3yJbTaToOB
NEeATEIbHOCTH;

3) npuHsiTHE ce0 U APYTHUX:

IPUHUMATH ce0sl, TOHUMAsi CBOU HEJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHThl JPYrMX IpU aHaJlu3e pPe3yJbTaTOB
NEeATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYI'UX HA OIINOKHY;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHBIC pE3yNbTaTBl OCBOCHHS COJEPKAHHMS Y4eOHOrO mpeameTa
«buonorusiy Ha yrayOn€HHOM ypOBHE OpPHUEHTHPOBAHBI Ha oOOecleueHue
npobuapHOro  o0yueHus:  oOydaronuxcss — Owosormu. OHM  BKJIIOYAIOT:
cnenuduyueckue g OMOJIOTMM HAay4UHbIE 3HAHMS, YMEHHS U CLIOCOOBI IEUCTBUM 1O
OCBOCHHIO, HHTEPIIPETAIIMU U MPEoOpPa30BaHUIO 3HAHUHN, BUABI JCSITEIBHOCTH TIO
MOJTYYCHUIO HOBBIX 3HAHUWA W MX MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX, a TAKKE B
peaNbHbIX KWU3HEHHBIX cuTyauusx. lIpeameTHbie pe3ynbTaTbl MPENCTABIEHBI IO
rojiaM U3y4eHusl.

[IpeameTHble pe3ysnbTaThl OCBOCHUS yueOHOro mnpeamera «buonorus» B 10
KJaacce TOIDKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHMKA O MECT€ U POJU OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAy4YHOW KapTUHBI MHpa, B
MO3HAHWM  3aKOHOB MPUPOJBI M  PEIIEHUH MpoOJieM  palMOHAIBHOIO
IPUPOIOTIOIB30BAHUS, O BKJIQJ€ POCCUICKHUX W 3apyOCKHBIX YUEHBIX B PA3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWW, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAralye OUOJOTHYECKUEe TEPMUHBI M TOHSTHUS (PKU3HB, KIIETKA,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOpPEryJslusi, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTUYECKHE TEOPUU
(xnerounas teopus T. llIBanna, M. llIneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnencTBeHHocTH T. Moprana), yuenuss (H. WM. BaBwioBa — o meHTpax
MHOTO00pa3usi U MPOUCXOXKIEHUS  KYJIbTYPHBIX  pPAcCTEHUM),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHUS, PACIIEIJIEHUS, YUCTOThI TaMerT,
HE3aBUCUMOTO HacienoBanuss [. Mengens, TOMOJIOTUYECKHX PSAIOB B
HACJIEICTBEHHOU U3MEHUYMBOCTH H. n. BaBuiona), MPUHLMIIBI
(KOMILJIEMEHTapPHOCTH )

BJIAJICHUE OCHOBHBIMM METOJAaMH HAyYHOTO IIO3HAHMS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HWCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, W3MEpPEHUE,
HaOJIOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATh CYHIECTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
JYKapuOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHUCIE
OakTepuil, rpuOOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTaHOB M CUCTEM
OpPraHOB pacTeHUil, >KMBOTHBIX, YEJIOBEKa, IPOLECCOB KHU3HEAEATEIbHOCTH,
NPOTEKAIOIIUX B OPraHM3Max PAaCTEHMIA, KUBOTHBIX U YeJOBEKa, OMOJIOTHYECKUX
IPOLIECCOB: OOMEHA BELIECTB (META0OIU3M), MPEBPAILCHUSI YHEPTHH, OPOKECHHUS,
aBTOTPO(PHOTrO U reTepoTPOPHOro TUMOB MUTAHUS, (OTOCHHTE3a U XEMOCHUHTE3A,
MHTO3a, Mei03a, TaMeToreHes3a, SMOpHOreHes3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
pa3sMHOXKEHMS,  WHAMBHIYaTbHOTO  pa3BUTHS ~ OpraHuzMa  (OHTOTeHEe3a),
B3aMMOJICHCTBHS T€HOB, T€TEPO3KCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M HUX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HbIX TKaHEeH M UX QYHKIUSIMH, MEXIY
OpraHamMM M CHCTEMaMH OpraHOB Yy pACTEHHi, >KMBOTHBIX M 4YEJOBEKa M UX
(GYHKIMAMH, MEXKIy CHCTEMaMH OpPraHOB W HX (DYHKIUSAMH, MEXAY STanamu
oOMeHa BEeIIECTB, 3TallaMy KJIETOUHOTO IIUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
3TamaMu >MOPUOHAILHOTO Pa3BUTHSA, TEHOTHIIOM M (DEHOTHNOM, (EHOTUIIOM U
dbakTopamu cpenibl OOUTaHUS;

YMEHUE BBISBIATH OTIIMYUTENbHBIE MPU3HAKH KHUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, ’)KUBOTHBIX U YEJIOBEKa,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIKME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JJISl IOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CHUCTEMaTHUYECKUX TPYIIIT;

yMEHHUE pemaTtbh OMOJOTHYECKUE 3a1a49H, BBISBISATH IPUUNHHO-CIICACTBEHHBIE
CBSI3U MEX[Y HCCIIEAYyEeMbIMU OMOJIOTHYECKUMH MPOIIECCaMU U SBICHUSIMH, J€JaTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHHH IOJIYYEHHBIX PE3yJIbTaTOB;

yYMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpaKTUYECKHEe pPadOThI, COOII0AThH
IpaBuJia Mpy padboTe ¢ yueOHBIM U JJabOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THIOTE3bl, NPOBEPATH UX OSKCIEPUMEHTAIbHBIMU
cpenctBaMu, (GOpMyIUpysl Iellb HCCIeNOBaHUS, aHAIU3HPOBATh IOJyUYEHHBIC
pe3yJIbTaThl U €NIaTh BHIBOJIBL;

yMEHHE Y4YacTBOBAaTh B y4EOHO-MCCIIENOBATEILCKONW PabOTe MO OMOJIOTHH,
SKOJIOTUM M MEIHIIMHE, MPOBOJMMON Ha 0a3ze MIKOJbHBIX HAayYHBIX OOILECTB, U
nyONWYHO  TPEACTaBIATh  IOJyYEeHHbIE  pe3yJbTaThl Ha  yYEHHUYECKUX

KOH(pEpEeHLIUSAX;
yMEHHE OIICHUBATh AITHUYECKHE AaCEeKThl COBPEMEHHBIX MCCIEIOBAaHUN B
ob0mactu  Ouomoruu W MeAMUMHBI  (KJIOHUPOBaHHE,  HCKYCCTBEHHOE

OIUTOIOTBOPEHHUE, HAIPABICHHOE HM3MEHEHHE T'€HOMa M CO3JIaHUE TPAHCTEHHBIX
OpTraHu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oynymied mpodeccrnoHalbHOM
NEATETLHOCTH B O0JACTH OMOJIOTHUH, MEIUITMHBI, OMOTEXHOJOTHUH, BETCPUHAPHH,
CEBCKOTO XO3SIMCTBA, MUINEBOW MPOMBIIINICHHOCTH, YIIIYOJISTh MTO3HABATEIIBHBIN
MHTEpEC, HAIIPABJIECHHBIM Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
NPOJOJDKEHHE OMOJIOTUYECKOro 00pa3oBaHUs B OpPraHM3alUsAX CPEIHEro
PO eCCHOHATLHOTO U BBICIIETO 00Opa30BaHMUS.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS ydeOHOTrO mpeamera «buomorus» B 11
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCTe€ U POJU OHOJOTUUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAYy4YHOU
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB TPHUPOJLI U PEHICHUU SKOJOTHYECKHUX
npobjieM 4YeloBEeYeCTBa, a TaKXKe B PEIICHHH BOIPOCOB PaIMOHAILHOTO
IPUPOAOIIOIL30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOIO OTHOIICHUS K MPUPOJE,
00I1IeCTBY, YEJIOBEKY, O BKJIaJle POCCUHUCKUX M 3apyOEKHBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHHY;

yMEHUE BIIAJIETh CUCTEMOW OMOJIOTMYECKMX 3HAaHWMA, KOTOpas BKIIOYACT
ompezeNeHusT W TMOHUMAaHHE CYIIHOCTH OCHOBOMOJAralmmux OHOJOTHYECKUX
TEPMUHOB M TOHATHUH (BHWJ, dKOocHUCTeMa, Ouocdepa), OHMOIOTrHYECKHE TEOPUH
(aBomronioHHas teopust Y. JlapBuHa, CUHTETUYECKAs] TEOPHUS IBOJIIOIUU), YUECHUS
(A. H. CeepuoBa — 0 nyTsx 1 HanpasieHUsX 3Boitounu, B.M. BepHaackoro — o
ounocdepe), 3akonbl (reHeTHueckoro paBHoBecusi J[x. Xapmu m B. BaitnOepra,
3apoasimeBoro cxoiactsa K. M. bopa), mpaBuna (mMunumyma FO. JluOuxa,
HKOJIOTMYECKON THpaMUJIbl DHEPTuH), Turnore3bl (rumore3a «vupa PHK» V.
['unbepra);

yMEHHE  BJQJ€Th  OCHOBHBIMHM  METOJaMW  HAyYHOTO  TO3HAHUA,
WCITOJIb3yEMBbIMH B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOII0JIEHHE, SKCIIEPUMEHT), CIOcoO0aMy BBISBICHUS U
OIICHKH aHTPOTIOT€HHBIX U3MEHEHHI B PUPOJIE;

YMEHUE BBIJCIATh CYIIECTBEHHBIC TMPU3HAKU: BHJOB, OHOTCOIICHO30B,
PKOCUCTEM H Ouochepbl, CTaOMIM3UPYIONMIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, AJJIOTIaTPUUECKOTO U CUMIIATPUIECKOTO
BUJI000pa30BaHuUsl, BAUSHUS ABUKYILIUX CUJI SBOJIOLUUA HA TeHOMOH/I MOMYJISALUH,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpejlie OOMTaHUs, YepelOBaHUsl HAMNpaBIICHUN
3BOJIIOLIMU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

yMEHHE YCTaHABJIMBATh B3aUMOCBSI3M MEXKAY NPOLECCAMH 3SBOIOIUH,
JNBIKYIIMMH CHJIaMUA aHTPOIIOT€HE3a, KOMIIOHEHTAMHU PAa3JIMYHbIX KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OpTaHU3MOB;

YMEHUE  BBISIBISATH  OTJIMUUTEIbHbIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
IIPUCTIOCOOJICHHOCTh BHJIOB K Cpele oOWTaHws, aOMOTHYECKUX U OMOTHYECKHX



KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBSI3ed  OpPraHu3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIIME AaPTYMEHTHI, OMOJIOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JJISl IOKA3aTeIhCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEeMAaTHUYECKUX TPYTI, B3aUMOCBSI3H OPTaHU3MOB M CPEJIbI OOMTaHWMs, €TMHCTBA
YEJIOBEUECKNX pac, HEOOXOMMMOCTH COXPaHEHUS MHOrooOpasus BUIOB W
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI M UETIOBEYECTRA,;

yMEHHE peniaTh ONOJIOTHYECKUE 3a/1a4H, BBISABIATH IPUYUHHO-CIICICTBCHHBIC
CBSI3M MEXKy UCCIIETyeMbIMUA OMOJIOTUIECKIMH MPOIIECCAMU U SIBJICHUSIMHU, JIE1aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH ITOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBITMOJHATH JIA0OpATOpHBIC W TpaKkTUYecKue paboThl, COOII0IATH
npaBuiia npu padoTe ¢ yueOHBIM U 1a0OpaTOPHBIM 000PYA0BAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TPOBEPSITh MX OSKCIEPUMEHTAIBHBIMU
cpenctBaMu, (GOPMYJIHPYS IeNlb HCCICNOBAaHUS, aHAIM3HPOBATH IOJyUYEHHBIC
pE3ynbTaThl U CNIaTh BHIBOBL;

yMEHHE Y4YacTBOBAaTh B y4eOHO-MCCIIENOBATEILCKON PabOTe MO OMOJIOTHH,
DKOJIOTUU W MEIUIIUHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPENCTABIATh  TOJYYEHHBIC  PEe3yNbTaThl HAa  YUYEHHUYECKHX
KOH(EPEHITUSAX;

yMEHHUE OIEHWBATh TUMOTE3bI M TEOPUH O MPOUCXOXKICHUH KU3HU, YEJIOBEKa
¥ YEIIOBEYECKUX pac, O MPUUYMHAX, MOCICACTBUSIX U CHOCO0aX MPEeAOTBpAIICHUS
rJ100aabHbIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymymiel mnpodeccrnoHaIbHOMI
JESITEIIbHOCTH B 00J71aCTH OMOJIOTHH, YKOJIOTHUH, TPUPOIOTIONH30BAHUS, MEAUIIUHEI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPHH, CEIHLCKOTO XO3AWCTBA, MHUIIEBON
MPOMBITIUICHHOCTH, YIJIYOJISITh TIO3HABATENbHBI WHTEPEC, HAMpaBJICHHBIN Ha
OCO3HAaHHBI  BBIOOpP  COOTBETCTBYIONIEH  TpodecCMM W TPOJODKCHHE
OMOJIOTHYECKOT0 00pa30BaHWs B OpraHHU3AIUAX CPEIHET0o Mpo(hecCHOHATBHOTO U
BBICIIIETO OOpa30BaHUAI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosau4vecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/t KonTponbnbsie IlpakTHyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI pecypesI
1 buonorus xak Hayka
2 JKuBbIe cUCTEMBI U UX U3yUYEHHE
3 buonorus knerku 0.5
4 XuMuYecKasi OpraHu3arus KIeTKu 10
5 Crpoenne U GyHKIUHU KIETKU 8 2
6 OOMeH BelIecTB U NMpEeBpallleHUE SJHEPTUU B 9 |
KJIETKE
7 Hacnencreennas madopmaus u 9 0.5
peanu3zanus €€ B KIETKe
JKU3HEeHHEBIN UK KIETKHA 6 1
9 Crpoenue U GyHKIUU OPraHU3MOB 17 1.5
10 Pa3mHOXkeHUE U pa3BUTHE OPTAaHU3MOB 8 1.5
1 I'enernka — Hayka O HaCIEJICTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HaCIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1
14 ['eneTtuka yenoseka 3 0.5
15 Cenexkuusi OpraHu3MOB 4 1
16 buorexHonorHs U CHHTETHYECKAsE OMOTIOTHUS 4
17 Pe3epBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KosauyecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/mn Konrpoabnsie  IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
| 3apokJIeHUE U Pa3BUTHE IBOJIOLHOHHBIX 4
Mpe/ICTaBICHU B OMOJIOTUN
MukposBoitonus U €€ pe3yabTaThl 14 2
Makpo3BoIOLHS U €€ Pe3yIbTaThl 6
[IpoucxoxaeHue U pa3BUTUE KU3HU Ha
4 15 1.5
3emuie
5 [IpoucxoxaeHue yeaoBeKa — aHTPOIIOTreHES 10 1
DKOJIOTHSl — HayKa O B3aUMOOTHOILIEHUSAX
6 OpPraHu3MOB M HAJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenou
Opranusmel 1 cpeia 0OOuTaHus 1.5
DKoJ0Trus BUAOB U NOIMYJISIIUNA 0.5
DKOoJI0THUs COOOIIECTB. DKOIOTHUECKHE
9 H 12 0.5
CUCTEMBbI
10 buocdepa — rimobanbpHas sxocucTemMa
11 UYenoBek 1 OKpysKarolas cpenia
12 PesepBHOE Bpems
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KouunyecTBo 4acos JJIeKTPOHHBbIE
Ne Hdara undgposbie
n/n Tema ypoka Bcero Kontpoannbie  IpaxTudeckne H3yYeHUS oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
| buonorus kak kKOMIUIeKCHas Hayka U Kak 1
4acTh COBPEMEHHOT0 00IIeCTBa 01.09.2023
2 JKuBbIe cuCTEMBI M X CBOWCTBA 1 04.09.2023
3 YpoBHEBas OpraHu3anus KUBbIX CUCTEM 1 06.09.2023
4 HcTopust OTKPBITHS U U3YUYEHUSI KIETKH. 1
Knerounas teopust 08.09.2023
MeTo1bl MOJIEKYJISIPHOM U KJIIETOYHOM
ouonoruu. [IpakTrueckas padota
5 «M3yvyeHne MeToI0B KJIETOYHON OMOJIOTHH | 0.5
(xpomarorpadusi, anexrpodopes, 11.09.2023
muddepeHmanbHOe HeHTPU(YyTupoBaHHE,
[TLIP)»
6 XHWMHYECKUH COCTAB KIIETKH 1 13.09.2023
7 MuHepanbHbIe BeNIeCTBa KIETKH, UX 1
Ouosiornyeckas poJb 15.09.2023
Opranuveckrie BemecTBa KIETKH — OETKU.
8 Jlaboparopnas pabota «O0HapyxeHHe 1 0.5 18.09.2023
OEITKOB C TTOMOIIbIO Ka4eCTBEHHBIX




peaxkuuii»

CaoiicTBa, knaccudukarys u GQyHKIUHA

ABWIKCHUA ATOIIA3MbI B PACTUTCIIBHBIX

9
0eJKoB 20.09.2023
10 Opranuveckue BelecTBa KJIeTKH —
YIJIEBOABI 22.09.2023
1 Oprannyeckue BEIECTBA KIETKU —
JIATIATBI 25.09.2023
Hyxkneunossie kucnorsl. JJTHK u PHK.
Jlaboparopnas padota «lccrienoBanue
12 0.5
HYKJIEMHOBBIX KHCJIOT, BBIJICTICHHBIX U3 27.09.2023
KJIETOK Pa3JIMYHbIX OPraHU3MOB)
13 Crpoenue u pyakuuu ATO. Jlpyrue
nykieosuarpudocdarsr (HTD) 29.09.2023
CexBenupoBanue JIHK. Meroast
14 T€HOMUKH, TPAHCKPUIITOMUKH, 02.10.2023
MIPOTEOMUKHU
15 MeToabl CTpYKTypHOI OHOJIOTUU 04.10.2023
16 T T
unbl KiIeTok. [IpokaproTndeckas KieTka 06.10.2023
CtpoeHne 3yKapuoTHYECKON KIIETKHU.
17 HpaKTqufKaﬂ paborta «M3yueHnue cBONCTB 0.5 09.10.2023
KJIETOYHOM MEMOpPaHbI»
18 ITIoBepXHOCTHBIN anmnapar KIeTKU
11.10.2023
OpHoMeMOpaHHbIE OPTraHOU bl KIETKH.
19 [IpakTuyeckas padora «3yuenue 0.5 13.10.2023




KIJIICTKax»

20

[TosryaBTOHOMHBIE OPTaHOMIbI KJIETKH:
MUTOXOHJIPHUH, MIacTu el JlabopaTopHas
pabota «VccnenoBanue mia3Mon3a u
JCTIIIa3MOJIN3a B PACTUTEIIbHBIX KIIETKAX)

0.5

16.10.2023

21

HememOpanHbie opraHOU bl KJIETKH

18.10.2023

22

Crtpoenue u GyHKINHA sIpa

20.10.2023

23

CpaBHHTENIbHAS XapAKTEPUCTHUKA KIIETOK
sykapuot. Jlaboparopuas pabota
«M3ydyeHne cTpoeHus KJIETOK pa3InyHbIX
OpraHU3MOBY»

0.5

23.10.2023

24

DepMEHTAaTUBHBIN XapaKTep PeaKLun
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas
pabota «M3ydyeHnue pepMEeHTaTUBHOTO
pacuiernieHust epoKCHIa BO0pOIa B
PACTUTENBHBIX U )KUBOTHBIX KIETKAX)

0.5

25.10.2023

25

ACCUMMIISIIS U AUCCUMMIISLINS — JIBE
CTOpOHBI MeTabonu3Ma. Turmbsl oOMeHa
BemiectB. Jlaboparopuas pabota
«M3ydyeHne KaTaaIuTU4eCKON aKTUBHOCTH
(dhepMeHTOB (Ha MpUMepe aMUJIa3bl UITH
KaTaJia3bl)»

27.10.2023

26

benku-akTuBaTOpHI M OCIKU-UHTHOUTOPHI

08.11.2023

27

ABTOTpOQHBIN THIT OOMEHa BEIIECTB

10.11.2023




28 dortocuHTE3 13.11.2023
XemocunTes. JJaboparopnas pabota
29 «CpaBHeHHe npo1ieccoB (poToCHHTE3A U 0.5
15.11.2023
XEMOCHHTE3a»
AHa’poOHbBIE OpraHu3Mbl. Buibl
30 opoxenus. JlaboparopHas pabora
«CpaBHEHHE TTPOIIECCOB OPOKEHUS U 17.11.2023
JIBIXAHUSD)
31 AspoOHBIE OpraHU3MBI. DTaIlbl
SHEPTEeTUUYECKOro OOMeHa 20.11.2023
DHeprust MEMOpPaHHOTO TPaTUCHTA
32 HpOTOHOB.uCI/IHTe?; AT®: pabora 2 11.2023
npoToHHON AT®-cuHTa3bI
33 Peakuuu MaTpuuHOro cMHTE3a
24.11.2023
34 TpaHCKpUNIIKS — MAaTPUYHBIA CUHTE3
PHK 27.11.2023
35 Tpaucnanus u e€ sTansl 79.11.2023
36 KoaupoBanue amuHokuciot. Ponb
pubocom B OmocuHTe3e Oenka 01.12.2023
37 Opranu3zanys reHoMa y mpokapuor u
AYKapHOT 04.12.2023
18 MorexymsipHble MEXaHU3MbI SKCIIPECCUU
TE€HOB Yy DYKapUOT 06.12.2023
39 Bupycel — BHEKIETOYHBIE ()OPMBI KUZHH 0.5
u obsuratHele mapa3uThl. [IpakTruueckas 08.12.2023




pabota «Co3anue MoJIeN BUpyCa»

Bupycuble 3a0601eBaHus Yyel0BeKa,

4
0 JKUBOTHBIX, pACTCHUN 11.12.2023

41 HanotexHonoruu B OMOJIOTHH U MEIUIIMHE 13.12.2023

42 JKu3HEHHBIN UK KJIETKU 15.12.2023

43 Marpuunsiii cuaTe3 JJHK 18.12.2023
Xpomocomel. JTaboparopHas pabota

44 «3yueHne XxpoMOCOM Ha FTOTOBBIX 0.5 20.12.2023
MUKpOTpenaparax»

45 JleneHnne KIeTKu — MHUTO3 22122023
Tuns! ketok. KaproknHes v MUTOKUHES.
Jlaboparopnas pabota «Habmronenue

46 0.5
MHUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa 25.12.2023
(Ha roTOBBIX MUKpOIIpEnapaTax)»

47 Perynsiuus »KU3HEHHOTO LIMKJIA KIIETOK 27122023

48 Opranusm Kak €IMHOE 11eJ10€ 79.12.2023

49 Txanu pacrenuii. Jlaboparopnas pabora 0.5
«M3yueHue TKkaHeN pacTeHUID ’ 08.01.2024
TkaHU )KUBOTHBIX U Y€JIOBEKA.

50 Jlaboparopnast pabora «3yuenue TkaHei 0.5 10.01.2024
JKUBOTHBIX)

51 Opranbl. CUCTEMBI OPraHOB. 0.5




Jlaboparopnas pabota «/3ydeHne opraHoB
[[BETKOBOT'O PACTEHHS»

12.01.2024

52 Ornopa Tena opraHu3MoB 15.01.2024
53 JIBM>xeHHEe OpraHu3MoB 17.01.2024
4 IT

5 UTaHHUE OPraHU3MOB 19.01.2024
55 [lutanne MO3BOHOYHBIX KUBOTHBIX.

[InmeBapuTenbHas cucTemMa 4eioBeKa 22.01.2024
56 JlpIxanve opraHu3MoB 24.01.2024
57 JIpIxaHue MO3BOHOYHBIX KHUBOTHBIX U

YyeroBeKa 26.01.2024
58 TpaHcnopT BelECTB y OPraHU3MOB 29.01.2024
59 KpoBeHocHasi cuctema mo3BOHOUHBIX

JKUBOTHBIX U YEJIOBEKA 31.01.2024
60 Boiaenenue y opranu3smMoB 02.02.2024
61 3amura y opraHu3MoB 05.02.2004
62 NmmyHHas cucteMa yenoBeka 07.02.2024
63 Pa3apaxxuMocTs U perymsnus y

OpraHu3MOB 09.02.2024
64 ['yMopanbHas perymisus 1 SHIOKpUHHAs

CUCTEMa )KMBOTHBIX U YEJIOBEKA 12.02.2024




65

DopMBI pa3MHOKEHHUSI OPTaHU3MOB

14.02.2024
66 [TonoBoe pazMHOXkEHUE 16.02.2004
o7 Meitos 19.02.2024
I"ametorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JlaGopaTropHas padoTa
68 0.5
«3yueHne CTpOEeHUS MOJOBBIX KIETOK Ha 21.02.2024
TOTOBBIX MUKpOIIpenapaTax»
69 NuauBuayanbHOE pa3BUTHE OPraHU3MOB
— OHTOT€HE3 26.02.2024
70 3akJiajika OpraHoB M TKaHEW U3
3apOJIbIIEBBIX JINCTKOB 28.02.2024
PocT u pa3zButue )XMBOTHBIX.
JlabopartopHnast pabota «BrisBiieHne
71 . 0.5
MPU3HAKOB CXOJICTBA 3apOJIbIIIEH 01.03.2024
MO3BOHOYHBIX KHUBOTHBIX)
Pa3sMHOXEHUE U pa3BUTHE PACTCHUM.
72 JlabopaTtopHnas pabora «CTpOGHI:Ie OpraHoOB 0.5 04.03.2024
Pa3MHOXKEHHUS BBICIIUX PACTCHHI
7 HcTopust CTaHOBICHUS U Pa3BUTHUS
TEHETUKH KaK HAyKu 06.03.2024
OCHOBHBbIE TIOHATHS U CUMBOJIbI TEHETHUKH.
74 Jlaboparopnas pabota «leoso(anaVKaK 0.5 11.03.2024
O0BEKT TEHETUYECKUX HCCIICIOBAHUID)
75 3aKOHOMEPHOCTH HacJeI0BaHUs 0.5
MPU3HAKOB. MOHOTHOpUTHOE 13.03.2024




ckpemuBanue. [Ipaktuueckas pabora
"U3ydeHne pe3yapTaTOB MOHOTHOPHUIHOTO
CKpentuBaHus y Apo30duisr"

[MuTonornueckre OCHOBBI

76

MOHOTHOPHUIHOTO CKpPEIINBAHUS 15.03.2024
77 AHaJIM3UPYIOIIEE CKPELIMBaHUE.

Henonnoe nomuaupoBanue 18.03.2024

JurnbpuHoe cKpenmrBaHue.

[TpakTrueckas padota «M3yueHue
78 0.5

Pe3yIABTATOB AUTUOPUIHOTO CKPEIIUBAHUS 20.03.2024

y Ap030(HITBI)
79 [{uTomornyeckue OCHOBBI JUTUOPHUTHOTO

CKpEIIMBAHUS 22.03.2024
80 CuemnieHHOE HacleI0BaHNE MPU3HAKOB 01.04.2024
81 XpOMOCOMHasl TEOpUSI HACTEICTBEHHOCTH 03.04.2004
82 ['eneruka nmona 05.04.2004
83 ['eHoTHI KaK LIETOCTHAS CUCTEMA

08.04.2024

%4 ['eneTnyeckunii KOHTPOJIb PA3BUTHS

pacTeHuH, )KUBOTHBIX U YEIIOBEKA 10.04.2024
25 N3MeHunBOCTh NpU3HAKOB. Buabl

U3MEHYHMBOCTHU 12.04.2024
86 MonudukarnronHas N3MEHYHBOCTh 15.04.2004
87 BapuanuoHHblii psn v BapralioOHHAs 0.5




kpuBas. JlabopaTopHas pabora
«MccnenoBanre 3aKOHOMEPHOCTEN
MOIU(PUKAITMOHHON U3MEHUNBOCTH.
[TocTpoeHne BapHalliOHHOTO psija U
BapHallMOHHOW KPUBOM»

17.04.2024

88

I'eHoTHIMYECKass U3MEHUNBOCTb.
KoMOnHaTHBHAs U3MEHYHMBOCTE

19.04.2024

&9

MyTanuoHHast U3MEHYHBOCTD.
[TpakTuyeckas padora «MyTaun y
Ipo30¢ bl (Ha TOTOBBIX
MHUKpOIIpernapaTax)»

0.5

22.04.2024

90

3aKOHOMEPHOCTH MYTaIlHOHHOTO
npoiiecca. JNUTeHETHKA U SITUT€HOMHKA

24.04.2024

91

I'enetuka yenoBeka. [IpakTuueckas pabora
«CocraBiieHUE U aHAJIU3 POIOCIOBHOI

0.5

26.04.2024

92

MeTtoasl METUIIMHCKON T€HETUKH

29.04.2024

93

3HayeHne MEIUIIMHCKON IT'€HETUKH B
HpeI[OTBpaH_IeHI/II/I " JICUCHHUHN
FeHETUYECKHUX 3a00JI€EBAHNN YETI0BEKA

03.05.2024

94

OCHOBHBIE TIOHSITHS CEICKIIHH.
Jlabopartopnast pabora «/3yuenue copToB
KYJIbTYPHBIX PACTEHHUI U TIOPO TOMAITHUX
KHUBOTHBIX)»

0.5

06.05.2024

95

MeToapl CeNeKIMOHHON pabOoTHI.
Jlaboparopnast pabota «M3yuenue MeToa0B
CEJIEKIIUU PACTCHHIN»

0.5

08.05.2024

96

JIOCTHKEHMS CEJIEKIIUU PACTCHUM U




*KUBOTHBIX. [IpakTHueckas pabora
«ITpuBHBKa pacTeHuUiD»

10.05.2024

CoxpaHeHue, U3yuyeHUE U UCIIOIb30BaHUE

97 1
TEHETUYECKUX PECYPCOB 13.05.2024
buoTtexHonorus kak Hayka U OTpacib
98 npon3BojcTBa. [IpakTuueckas pabora 1 0.5 15.05.2024
«M3y4yeHne 00bEeKTOB OMOTEXHOIOTUM
99 OCHOBHBIE HaNPABJICHNUS] CUHTETUYECKOM |
Oounosornn 17.05.2024
100 XpOMOCOMHas U TEHHAasl HHKEHEPUs 1 20.05.2024
101 MenumuacKkue OMOTEXHOIOT N 1 2 05.2004
102 PesepsHblii ypok. IloBTopenue, 1
000011IcHHEe, CUCTEMATU3AIH 3HAHUH 24.05.2024
OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KJIACC

KouunyecTBo 4acos JJIeKTPOHHBbIE
Ne ara u@posBbIe
n/n Tema ypoxa Bcero Kontpoabusie  Ipakruieckue fdlsyqennﬂ :)lﬁ[()l:lI;OBaTeJIbele
padoThI padoTshI pecypen
1 OBosmonronHas Teopus Y. Jlapsuna 1
) JBroKy1ye CUiIbl 3BOJIFOLUH BUIOB 110 Y. 1
HapBuny
3 boprba 3a cymecTBoBaHME, €CTECTBCHHBIN |
U UCKYCCTBEHHBIIH 0TOOD
4 DopMUPOBAHHE CUHTETHUECKON TEOPUU |
3BOJTIOIINH
5 DTanbl HBOJIIOIIMOHHOTO IpoLiecca: 1
MHUKPO3BOIIOLHUS U MAaKPOIBOITIOLUS
6 [Tomynsius — 3neMeHTapHas eIMHULA 1
3BOJIOLIUH
3aKOH r€eHeTUYEeCKOro paBHOBecHs JIK.
7 Xapau, B. BaitnOepra. JlabopaTopHas 1 0.5
pabota «BblsiBneHNE U3MEHYUBOCTH Y )
0co0el 0IHOr'O BHIA)»
8 DneMeHTapHbIe (PaKTOPBI SBOTIOIUN 1
9 D¢ ekt ocnoBarens. dpdexrt |
OYTBUTOYHOTO TOPJIBIIIKA
10 Murpauuu. M300a40uu nomyisiui: |
reorpaduueckasi, OnoJIoruyecKas
1 EctecTBenHbIit 0TOOp — HaNpaBISIOMINN 1
(bakTop IBONOIUH




12

[TonoBoit oT6OP

13

[Tprcnoco0IeHHOCTh OPTaHU3MOB KaK
pe3yJIbTaT MUKPOIBOJIFOIIHH.
JlaboparopHas pabota «3yueHue
apoMop(}030B U UANOATANITAIIUHN Y
pacTeHui U )KUBOTHBIX)

0.5

14

[Tpumeps! TpuUCOCOOICHUHN Y OPTaHU3MOB:

Mophonoruueckue, GU3N0IOTUIECKHUE,
OMOXMMHUYECKHUE, ITOBEICHUYECKHUE.
JlaboparopHas pabota «IIpucnocoGnenus
OpPraHU3MOB M UX OTHOCHUTEIIbHAS
11€JIECO00PA3HOCTHY

0.5

15

Bun, ero kpurepuu u CTpyKTypa.
JlaboparopHas pabota «CpaBHEHHUE BHI0B
10 MOP(OJOTHIECKOMY KPUTEPHIO)

0.5

16

CtpykTypa BUIa

17

BunooOpa3oBanue kak pe3yiabTar
MHKPO3BOJTIOIHH

18

CBs3b MHKPO3BOJIIOIWHA U SITUACMHUOJIOTUA

19

MakpoaBosmtonus. [laneontonornueckue
METO/Ibl U3YUYEHUS IBOJTFOIIUN

20

buoreorpaduueckne METOIbI U3YUCHHUS
3BOJIIOLUA

21

OMOPHOIOTHYECKHE U CPABHUTEIBHO-
MOP(HOIOTHUECKHUE METO bl U3YUCHUS
SBOJIIOLIUU

22

MounekyasipHO-TeHETHUECKHE,
OMOXMMHYECKHE U MaTeMaTHYeCKHe




MCTOJbI U3YUYCHUA 3BOJIFOIITUN

23 OO611re 3aKOHOMEPHOCTH IBOJTIOIIHH
24 AnanTtuBHas paguanys. HepaBHOMepHOCTB
TEMIIOB 3BOJIOIUI
)5 HayudHble runmoTe3sl IPOUCX 0K ICHUS
JKU3HU Ha 3emie
26 JloHay4HbIe IPEACTABICHUS O 3apOXKICHUU
KU3HU
7 OCHOBHBIE 3TaIbl HEOPTaHUYECKOM
IBOJTIOIINH
28 ['unoresb! 3apoXkAEHUS KUZHU
Hctopus 3emin 1 METOBI €€ N3yUYEHUS.
29 JlaGopaTtopHas pabora «3yuenue u 0.5
OIHMCAaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPTraHU3MOBY
30 Hauanbnbie 3Tansl opraHnyecKoit
3BOJTIOIINH
31 OBONIOLUS DYKApUOT
OCHOBHBIE 3TaIbI 3BOJIIOLUN
1 pactutenbHoro mupa. [Ipaktuueckas 0.5
paborta «M3yuenne ocoOeHHOCTEH )
CTPOCHUS PaCTECHUI pa3HBIX OTIIEIOB)»
13 OCHOBHBIE 3TaIlbl 3BOTIOIUH )KUBOTHOTO
Mupa
DBOJIOIUS KUBOTHBIX. [IpakTrueckas
34 pabora «3y4yenne ocoOeHHOCTEH 0.5
CTPOEHUS TTO3BOHOYHBIX KUBOTHBIX)»
35 Pa3BuTHe )xu3HM Ha 3eMIIe 110 3paM U




nepuogam

MaccoBsie BBIMUPAHUA — SKOJIOT'HYCCKHE

36 KPU3HCHI MIPOILIIOTO

37 CoBpEeMEHHBIN 3KOJIOTUYECKUN KPU3UC, €TO
0COOEHHOCTH

18 CoBpeMeHHasl cucTeMa OpraHu4ecKoro
MPOILIIOTO

19 OCHOBHBIE CHCTEMATUYECKUE TPYIIITHI
OpraHU3MOB

40 AHTpPOMOJIOTUSI — HAayKa O YEJIOBEKE

41 PasButue npencrasiaceHui o
MIPOUCXOXKICHUH YETIOBEKA
Mecro denoBeka B CUCTEME
opranuueckoro mupa. JlaboparopHnas

42 pabota «M3y4yeHne ocoOeHHOCTEH 0.5
CTPOEHHUSI CKEJIeTa YEJI0BEKa, CBI3aHHBIX C
MPSMOXO0KIACHUEM

43 JIBHOKyIIIME CUIIBI aHTPOIIOT€HE3a

44 CooTHoIIeHre OHMOJIOTHYECKUX U
COLIMATILHBIX ()aKTOPOB B AHTPOTIOTCHE3E

45 OCHOBHBIE CTaJU1 aHTPOIIOTEHE3a

46 [TaneoreneTrrnka u NajeoreHOMMUKa

47 OBOJIOLMUS COBPEMEHHOTO YEJIOBEKA
Yenoseueckue pacel. [Ipaktuyeckas

48 paborta «M3yueHne sKOIOTHIECKUX 0.5
aJanTalnui 4YeJIOBEKay

49 MexxaucuuIauHapHble METObI

AHTPOIOJIOTUH




50 3apoKIEHUE U Pa3BUTHE KOJIOTUN 1
Mertoasl skonoruu. JlabopaTopHas pabora

51 «3yuenune METOZ0B SKOJIOTMUYECKUX 1 0.5
HCCIIETOBAHUI»

57 3HayeHNE YKOJIOTHUESCKUX 3HAHUHI 11 |
YyelioBeKa

53 Okonoruyeckue HakTopsl 1
Abuotndeckue paktopsl. CBET Kak

54 sKosorudeckuit paxtop. JlaboparopHas 1 0.5
pabota «BbIsiBIeHHE TPUCTIOCOOIEHUI '
OpPTaHU3MOB K BIIMSIHHIO CBETa»
Aobuotndeckue dakropsl. Temmeparypa
KaK DKOJOTHYECKUN (paKTop.

55 JlaGoparopHas pabota «BplsiBieHHEe 1 0.5
MPUCTIOCOOJICHHI OPTaHU3MOB K BIHSHHUIO
TEMIEPATYPhD)
AbuoTtndeckue hakTopbl. BraxkHOCTh Kak

56 sKoJornueckuii pakrop. JlabopaTopHas 1 0.5
paboTta « AHaTOMHYECKHE OCOOCHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTAHMSD)

57 Cpensl 0OuTaHUs OPTaHU3MOB 1

58 buonoruueckue puTmsl 1

59 JKuznennbie ¢GopMbl OpraHU3MOB 1

60 Buotnueckue akropsr 1
3HaueHne OMOTHUECKUX B3aNMOIEUCTBUM

61 JUJIsL CYIIECTBOBAHUSI OPraHU3MOB B CpEJie 1
oOuTaHus

62 DKOJOTHYECKUE XapaKTEPUCTUKHU 1




MnomnyJrsimun

OCHOBHBIE ITOKa3aTeIIN MOy JIAINN :

63 YUCJIEHHOCTb, INIOTHOCTb, BO3PACTHAS U
M0JIOBAsI CTPYKTYpa
OcHOBHbIE TTOKa3aTENN MOMYJISIIH:

64 POXIAEMOCTb, MPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIUU

65 DKOJIOTHYECKas CTPYKTYpa MOMYJIALNU

66 JluHamuKa NOMyJIALNU U €€ PeryIaLus

67 KpuBble pocTa 4MCIEHHOCTH MOMYJISIUH.
KpuBbie BbDKUBaHUS
DKoJIOru4eckasi HuIa BUja.

68 JlaboparopHas pabota «IIpucnocoGnenus 0.5
CEMSIH paCTEHUM K PacCEeICHUIO»

69 Bun kak cucrema nonynsauui

70 3aKOHOMEPHOCTH MOBEJCHUS U MUTpaIAid
YKUBOTHBIX

71 Coo011ecTBO OpraHu3MOB — OUOIICHO3

72 DKOcCHCTEMa KaK OTKPbITas CUCTEMA

7 KpyroBopoT BemiecTB ¥ NOTOK 3HEPTUH B
9KOCUCTEME

74 OCHOBHBIE TIOKA3aTeNIA SKOCUCTEMBI

75 OKOJOrn4ecKue MUpaMuabl

76 W3menenust cooOIECTB — CYKLIECCHH

77 [IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI
03€p U peK. IKOCUCTEMbI MOPEN U OKEAaHOB

78 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI




TYHJP, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPONOTr€HHbIE SKOCUCTEMBI

20 Ypboskocucremsl. [Ipaktudeckas pabora 0.5
«3ydyeHue u onrcanune ypooIKOCUCTEMBI )
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OpPraHU3MOB B
SKOCHCTEMAaX
MexaHu3Mbl BO3JICUCTBUA 3arpsI3HEHU I

%) Pa3HBIX TUTIOB Ha CyOOpraHN3MEHHOM,
OpPraHU3MEHHOM, TIOMYJISIIIMOHHOM U
9KOCUCTEMHOM YPOBHSIX

23 buocdepa — obmermmanerapuas 060g09Ka
3emnu

84 Yuenne B. U. BepHanackoro o 6uocdepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHHUS
ounochepsl

26 KpyroBopoTs! BemiecTs u
OHMOreOXNUMUYECKHE IIUKIbI

%7 3onanpHOCTH OMochepsl. OCHOBHBIE
OMOMBI CyIIIH

88 VYcroitunBocTh 6rochepbl

89 DKOJOTHYECKHUE KPUZUCHI U KX IPUYHUHBI

90 BosnetictBue uenoseka Ha Ouocdepy

01 AHTpPOMOTr€HHOE BO3JICHCTBUE HA
pacCTUTEBHBIN U dKUBOTHBIA MU

92 Oxpana npupoabl

93 OCHOBHBIE TPUHLIUIIBI YCTOMYHUBOTO




Pa3BUTUA YCIIOBCUYCCTBA U ITPUPOAbL

PanmonansHOE IPUPOOIOIB30BAHHUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pazHooOpa3us 3eMiu

95 O}So6mem1e 1o TeMe « MUKPOIBOIIONUS U 1
e€ pe3yabTaThD»

96 0..606H.ICHI/IC 1o TemMe «MaKpo3BOJIOLUS U |
e€ pe3yabTaTh»

97 O606menue no Teme «IIpoucxoxaeHue u |
pa3BUTHE KU3HU HA 3emiie)»

08 O606menue o Teme «IIpoucxoxaeHue 1
YeoBeKa — aHTPOTIOTCHE3)»

99 O060061IeHne o TeMe «DKOJIOTUS — HayKa O 1
B3aMMOOTHOIICHUSX OPTraHU3MOB)

100 O606m1enue o Teme «OpraHu3Mbl U cpeaa 1
o0uTaHUSD)

101 O6o61ueHIEe 10 TeMe «DKOJIOTUA BUIOB U 1
TIOITY JISTITHIF

102 O606menue o teme «buochepa — 1
rI100ambHAs IKOCHCTEMAY)

OBUIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buonorus. buonmornueckue cucrems u mporecchl, 10 kmace/ Tepemos A.B.,

[TerpocoBa P.A., O01iecTBO ¢ orpaHuYeHHON 0TBETCTBEHHOCTHIO « TOL]

MHEMO3HNHA»

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJISA

* MULTIMEDIA — nonaepxka kypca «Oo01ast Ouonorus»;

« Jlaboparopust KJIIETKA; Metoauueckue marepraiibl: COOpHHUK HOPMATHUBHBIX
nokyMmeHToB. buonorus /Coct. 2./1. Auenpos, A. T'.,

Apkaawes. — M.: llpoda, 2010

Cnoucok nuTepaTypsl ISl YUATEIIA:

1 baryeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bonbiioit
CIPAaBOYHHK JJISl IKOJBHUKOB U MOCTYMaMuX B By3bl. — M.: JIpoda,

2011

2 bonrosa . B. Coopnuk 3anay o O611eit OM0JI0ruu )11 MOCTYIAOITUX B
BY3bl. — M.: «Onukc 21Bex» «Mup u odpazoanue», 20123 Kosnora

T.A., Kyumenko B.C. buonorus B Tabnuiax 6-11 kimaccel. CripaBodHoe nocooue.
— M.: Jlpoda, 2010

WNurtepreT-pecypesl: Caiitel B UHTEpHET:

* www.bio.lseptember.ru — razera «buonorus» - npunoxxeHue K «1 ceHTIOps»;



* www.bio.nature.ru — Hay4Hble HOBOCTU OHOJIOTHH;
* www.edios.ru — DH0C — HEHTP TUCTAHIIMOHHOTO 00pa30BaHuUs;

* www.km.ru/education - yueOHbIe MaTepuabl U coBapu Ha caiite «Kupumn u

Medonuit

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NHTEPHET

www.bio.Iseptember.ru - razera «buonorusy - npunoxxenue K «1 ceHTIOps»
www.bio.nature.ru - Hay4yHbI€ HOBOCTH OHOJIOTHUN

www.edios.ru - DUA0C - IeHTP JUCTAHIIMOHHOTO 00pa30BaHUs
www.km.ru/education - YueOHble MaTepuasbl U cIoBapu Ha caiite «Kupui u
Medoanii» http://school-collection.edu.ru Enunas xomnexuus mudpoBbx
00pazoBaTenbHBIX

pecypcos. http://window.edu.ru/ Enuaoe okHO mocTyma K 00pa3oBaTeIbHBIM
pecypcam

http://www.priroda.ru — [Ipuposa: HallMOHAJILHBIN MTOPTAI.
http://obi.img.ras.ru — ba3a 3HaHuii 10 6MOJIOTUHU YeIoBeKa. Y UeOHHUK 110
MOJIEKYJIAPHOM

OMOJIOTUH YeJIOoBeKa, OMOXUMUHU, (PU3UOTIOTUM, TEHHON U OEJTKOBOM MH)XKCHEPHH.
http://www.zoomax.ru — 300J10TUs1: YEIOBEK U JIOMAIIIHHUE KUBOTHBIE.

http://www.fipi.ru — @enepanbHbIil HHCTUTYT MEJAarOrMYeCKUX U3MEPEeHUN






