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MOSACHUTEJIBHASA 3AIINCKA

[IporpamMma mo yueOHOMy mpenmery "buomorus" (mamee - Ouomorusi) Ha
YpOBHE cpemHero obmero obpazoBaHus pa3zpaboraHa Ha ocHOBe dDenepasbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit deneparnumny,
dI'OC COO, Konnenuum mnpenojaBaHusi ydeOHoro mnpeamera «buosiorus» u
OCHOBHBIX TOJIOKEHUH (eaepanbHOi pabouel mporpaMMbl BOCITUTAHHUSL.

VYueOunbiii npeamer «buonorus» yrmyonéaHoro ypoBHst uzyuenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMETHOM o0nacTu «EcTtecTBeHHO-
HayuyHeie TipeameTel». CornacHo mnonoxeHusmM DOI'OC COO npodunbHbIe
y4eOHbIE NPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
muddepeHnmanm  00ydeHUsT HA YPOBHE cpeaHero oOmero oOpa3oBaHHS W
IpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CpEIHUM
001IMM, cpeTHUM TIPOo(eCcCHOHAIBFHBIM U BBICIIMM 00pa3oBaHueM. B To ke Bpems
KOKIbIM M3 3THX Y4eOHBIX MPEAMETOB [OJDKEH OBITh OPUEHTHPOBAH Ha
IPUOPUTETHOE pEIIeHHE O00Pa30BATENbHBIX, BOCIUTATENIBHBIX U Pa3BUBAIOIINX
3aa4, CBA3AHHBIX C MpodopueHTanrell oO0ydalolmuxcss U CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOW 00JIaCTH HAy4YHOTO 3HAHHs, CBA3aHHOTO C OMOJOTHEH,
MEJUIMHOM, 9KOJIOTUEH, TICUXO0JIOTHEH, CIIOPTOM MJIM BOEHHBIM JIEJIOM.

[Iporpamma mo yueOHoMy mnpenmery "buonorusa" maér mpeacrtaBieHHe O
Henu Y 3ajadax u3ydeHust ydeOHoro mpeamera «buonorus» Ha yriayOnéHHOM
YpOBHE, OnpeesseT 00s3aTenbHoe (HHBAPHAHTHOE) MIPEAMETHOE COEpKaHUe, €ro
CTPYKTYpUPOBaHME 1O pa3fenaM MU TeMaM, paclpeleieHre Mo Kiaccam,
PEKOMEHJIYeT TOCIIEIOBATEIbHOCTh M3YyUYEHHs] Yy4eOHOTO Marepuana c Y4EToM
MEXIIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKM Yy4yeOHOro mpolecca,
BO3pAacTHBIX OCOOEHHOCTEH oOydaromuxcs. B mnporpamme mno Ouonoruu
peain30BaH MPUHIUI MPEEMCTBEHHOCTH C HM3yY€HUEM OHOJIOTMH Ha YPOBHE
OCHOBHOro  oOmmiero oOpa3oBaHus, Ojarojapss 4emMy MpocCMaTpuBaercs
HAIlpaBJICHHOCTh HA  MOCIEAYIOIIEe pa3BUTHE  OMOJOTMYECKHX  3HAHUM,
OpUEHTHUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEACTaBICHUN O 3I0pOBOM o00pas3e >KHU3HH, Ha
BOCIIUTAaHWE OEpeXHOTO OTHOIICHHUS K OKPYKAIIIeW NTpUpoAHoi cpeme. B
nporpaMme Mo OMOJOTMM TaKXKe IMOKa3aHbl BO3MOXHOCTH Y4Y€OHOro mperMeTa
«buonorusi» B peanuzamuu  TpedoBannit DPI'OC COO Kk 1IAaHHUPYEMBIM
JUYHOCTHBIM, METAlpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydeHUsS U B
(GOopMUPOBAaHUK OCHOBHBIX BHJIOB yu€OHO-NIO3HABATEIBbHON  JIESITENHbHOCTU
oOyyJaroumxcsi Mo OCBOEHHUIO COJAEpKaHUS OMOJIOrMYecKoro oOpa3oBaHUs Ha
YpOBHE CpeAHEro 00Iero 0opa3oBaHus.

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



pacimiMpeHre U yriayOJjeHue 3HaHHM OOydJarommxcs O >KMBOM HPUPOJIE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OWOJIOTUH, SMOPUOJIOTUH U OWOJNIOTMH Pa3BUTHS,
TeHETUKH, CEJICKIIUU, OMOTEXHOJOTUH, 3BOJTIOIMOHHOTO YUYEHUS U SKOJIOTHH.

N3yuyenue yudeOHoro mnpeamera «buonorus» Ha yriayOJIeHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOJTOTOBKY OOYYarOIIMXCS K MOCIEIYIOUIEMY MOJIYYEHUIO
OWonornyeckoro  oOpa3oBaHMs B By3aX W OpPraHU3ANMSIX  CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpX aHHUs COCTABISAET CUCTEMA
OMOJIOTUYECKUX  3HAHWUM, TMOJYYEHHBIX MPU  HU3YYEHUU  OOyYaAIOIIMMUCS
COOTBETCTBYIOIIMX CUCTEMATUYECKUX pa3/ieIoB OMOJOTMU Ha YPOBHE OCHOBHOIO
obmiero o6pazoBanusi, B 10—11 kmaccax »TH 3HaHMS MOJy4YarOT pa3BUTHE. Tak,
paciiMpeHbl U yriayOjeHbl OWOJIOTWUYECKHME 3HAHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusax, OpraHu3Me dYelOoBeKa, OOIIMX 3aKOHOMEPHOCTSIX KHU3HH,
JOTIOJTHUTENBHO BKJIFOYEHBI OMOJIOrMYECKUE CBEJECHUS TPUKIIAHOTO U MMOMCKOBOTO
XapaKkTepa, KOTOpble MOKHO HCIOJIb30BaTh KaK OPUEHTHPHI JJIs MOCIEAYIOLIEro
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanus OWOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, MOJTYYCHHBIMH OOYYAIOIIMMHUCA TMPH U3YYECHUU
(bu3MKHN, XUMHUH, Teorpauu 1 MaTeMaTHKH.

Ctpyktypa mporpamMmbl 1o ydyeOHOMY mpeamery "buonorusa" otpaxkaet
CHUCTEMHO-YPOBHEBBIII M JBOJIIOIMOHHBIA TMOAXOAbl K M3YYEHHIO OHOJIOTHUU.
CornacHoO UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JJIS1 AKUBBIX
CHCTEM Pa3HOTr0 YPOBHS OpPraHU3allid, SBOJIIOIIMA OPTaHUYECKOT0 MUpa Ha 3emiie,
COXpaHEHHUs1 OHOJIOTMYecKOro paszHooOpasus minaHetel. Tak, B 10 kiacce
U3Yy4aloTCsd OCHOBBI MOJIEKYJSIDHOM M KJIETOYHOM OHOJOTHUH, SMOPHOJOTUU U
OMOJIOTUN PAa3BUTUS, TEHETUKU U CEJIEKUUU, OMOTEXHOJIOTMM U CHUHTETUYECKON
OWONOTHY, aAKTyaIM3UPYIOTCS 3HAHHUS OOydJaromuxcs Mo OOTaHWKE, 300JI0THH,
aHatomuu, (usuosoruu uenoBeka. B 11 kmacce wu3y4aroTcsi 3BOJIOLHMOHHOE
y4eHHEe, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYuebnsiii npeamer  «buonorus» mnpuszBaH  00ecneuydTb  OCBOEHHE
o0Oy4aromuMucss OMOJIOTMUECKUX TEOpUN U 3aKOHOB, WACH, TPUHIIUIIOB U MPaBUII,
JIEXKaAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUH O
CTPOCHHH, MHOTOOOpa3suu M OCOOEHHOCTAX KJIETKH, OpraHu3Ma, MOIYJISALNH,
OMOLIEHO3a, SKOCUCTEMbI, O BBIAAIOLIUXCS HAYYHBIX JAOCTHKEHUSIX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OUOJIOTUH, MPUKIIAHBIX aCMEKTax OMOJIOrMueckux 3HaHuu. J{is
pa3BUTUS M TOJJCpXKaHUS HHTEpeca oOyyaroumxcs K OWOIOrMH Hapsagy co
3HAYUTENbHBIM 00BEMOM TEOPETUUYECKOTO0 MaTepHalia B COACPKAHUH MPOTPaMMBbI
o OMOJIOTUU MPEYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBJIEHUS U PAa3BUTHUSA
TOM WM MHOW oOnactu OWOJOrMH, BKIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
YU€HBIX B PEILICHNE BAKHEUIIUX OUOTOTHYECKUX U IKOJIOTHYECKUX MPOOIIEM.



Lenb n3yuenus yueOHoro npeamera «buonorus» Ha yriyOIéHHOM YpOBHE —
OBJIaJicHUEe  OOYy4YaIOIUMUCS 3HAHUAMH O  CTPYKTYPHO-(QYHKIIMOHAJIHHOU
OpraHM3allMi JKUBBIX CHCTEM pa3HOTO paHra W NOpUOOpEeTEeHHuE YMEHUMU
UCIOJIb30BaTh 3TH 3HaHMUA B (POPMHUPOBAHUU HMHTEpeca K ONpene’aEHHON o0iacTu
npodeCCUOHANBPHON JeSTeNbHOCTH, CBSI3aHHOW ¢ OWOJIOTHEH, WM K BBIOOpY
y49e0HOTO 3aBEACHUS IS TPOIOJDKEHUS OMOJIOTHIECKOTO 00pa30BaHMUS.

Jloctmxenne 1enu u3ydeHus yudeOHoro mpenmera «buonorus» Ha
yrIIyOJnE€HHOM YpOBHE 00ECTIEYMBACTCS PEIICHUEM CIIEAYIOIINX 3a/1a4;

OCBOCHHE O0YYaIOIIMMUCS CHUCTEMbI OMOJIOTUYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUAX, KOHLEMNIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUJIaX, COCTABIISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY MHUPa; O
CTPOCHHH, MHOTOOOpa3sUM M OCOOEHHOCTSAX OHOJIOTUYECKUX CHUCTEM (KJIETKa,
OpraHu3M, NOIYJSIMs, BUJI, OnoreoneHo3, 6uochepa); o BHLAAIONMINXCS OTKPBITUAX
¥ COBPEMEHHBIX UCCIIEIOBAHUSAX B OMOJIOTHY;

O3HAKOMJICHHE OO0YyYarouMxcsa C METOAaMM TMO3HAHHUS >KUBOM NPUPOIbL:
UCCIIEIOBATEIbCKUMU ~ METOJaMU  OMOJIOTUYECKUMX HayK (MOJIGKYJISIpHOM U
KJIETOYHOW OHOJOTHH, SMOPHUONIOTMM W OWOJOTHHM pa3BUTHSA, TE€HETUKU U
CeNIleKLIMM, OWOTEeXHOJIOTMH W CHUHTETUYEeCKOW OHOJOruM, MaJeoOHTOJIOTHH,
OKOJIOTHH);  METOJaMH  CaMOCTOSITEIbHOTO  TMPOBENEHHUS  OMOJOTHYECKUX
WCCIeNoBaHM B Jabopatopur W B mpupone (HaONIOnEeHHWE, W3MEpeHHUe,
HKCIIEPUMEHT, MOJICTTMPOBAHHE);

OBlaJicHue OOy4YaloMMMHUCA YMEHHUSAMHU: CaMOCTOSITEIbHO  HAXOAWTh,
aHAJTM3UPOBaTh U HCIOJb30BATh OMOJOTHYECKYI0 WH(GOpPMAIMIO; MOJIb30BAThCA
OMOJIOTUYECKON TEPMUHOJIOTHEH M CHMBOJIMKOW; YCTaHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJOTUM U COLMAIBHO-3KOHOMHYECKHMMU U SKOJOTHYECKHUMHU
npobiieMaMy 4YeJIOBEYECTBA; OLIEHWBATH IOCJEICTBUS CBOEH ACSITENBHOCTH IO
OTHOILIEHUIO K OKpY)KaloLel NpUpPOIHON cpene, COOCTBEHHOMY 370POBBIO U
3I0POBBIO  OKPY)KAIOIIUX JIOJell; OOOCHOBBIBATH M  COONIIOJATH  MEPBI
npo(UIaKTUKA UHPEKIIMOHHBIX 3a00JIeBaHUM, MpaBuiIa MOBEACHUS B MPUPOJIE U
oOecrnieueHnst 6€30MaCHOCTH COOCTBEHHOM KU3HEACSITEIbHOCTH B UpE3BbIYaliHBIX
CUTyallMsiX TMPUPOJHOTO U TEXHOTEHHOTO XapakTepa, XapaKTepu30BaTh
COBpPEMEHHbIE HayYHbIE OTKPBITUS B 00JaCTH OUOJIOTHY;

pa3BuTHE y 00YUYaIOUIMXCS UHTEIJIEKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEMH
B IMPOIECCE 3HAKOMCTBA C BBIJAIONIMMHUCS OTKPBITUSMU U COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OWOJIOTHH, pEIIAEMBIMH €10 MpobiieMaMu, METOJ0JIOTHEN
OMOJIOTUYECKOTO UCCIIEI0BaHMS, HpOBEICHUS AKCIEPUMEHTAIILHBIX
UCCIIEIOBAaHUM, pelIeHrss OMOJIOTHYECKHX 3a/1a4, MOJICIUPOBAHUS OMOJIOTHYECKUX
00BEKTOB U MPOLIECCOB;



BOCIHUTAaHUE y 00YyYaIOMIKXCS [IEHHOCTHOTO OTHOIICHUS K XUBOW MPHUPOJE B
[EJIOM U K OTJIEIbHBIM €€ 00bEeKTaM U SIBICHUAM; (DOPMHUPOBAHHE IKOJIOTUIYECKOM,
TeHETUYECKOM TPaMOTHOCTH, OOIIEeH KyJbTYpbl TMOBEACHHS B MPHUPOJE;
MHTErPallMi €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOy4YarOIMIMMHUCS  KOMIIETEHTHOCTH B PAIlMOHAILHOM
IPUPOJIOTIONB30BAaHUM (COOMIOZCHHE MpaBWJI TOBEIEHUS B MPUPOJE, OXpaHbl
BUJIOB, SKOCUCTEM, OMoc(eprl), COXpaHEHUU COOCTBEHHOTO 3/10POBbSI U 3/10POBbS
OKpyXXarolmux Jojaer  (cobmoaeHus wmep mnpoduiakTUKH — 3a00JI€BaHUM,
obecrieueHrne OE€30MAaCHOCTH >KU3HEACSITENIbHOCTH B YPE3BBIYAMHBIX CHUTYaLUSIX
OPUPOAHOTO M TEXHOIEHHOTO0  XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJIOTHYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3JaHHE  YyCIOBUM I  OCO3HAHHOTO  BBIOOpa  OOYYarOIMIMMHCS
WHIUBUTyaIbHON o0pa3oBarenbHON TPaeKTOPUH, CrocoOCTBYIOLIEH
nocJenyonemMy npoecCHOHATbHOMY CaMOOMPEIEICHUI0, B COOTBETCTBUH C
UHIMBHUAYAIbHBIMU HHTEPECAMH U MTOTPEOHOCTIMU PETHOHA.

OO1ee 4nuca0 4yacoB, OTBEICHHBIX HA U3y4YeHHE OMOJIOTHUH Ha YTiayOJIeHHOM
ypOBHE cpeaHero obmiero oopa3oBanus, coctaBisieT 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Heaemo), B 11 kimacce — 102 gaca (3 yaca B HeZeo).

OT60p opraHu3anMoOHHBIX (HOPM, METOJIOB U CPEACTB OOy4eHHUs OUOJOTHH
OCYIIECTBIISIETCS. ¢ Y4E€TOM CHEIU(PUKUA €ro COAEepaHUs U HAIpPaBICHHOCTH Ha
OpOAODKEHHE OMOJIOrMYECKOro 00pa3oBaHHMA B OpraHU3alUsAX CPEIHEro
PO EeCCHOHAILHOTO U BBICIIEro 00pa30BaHuUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYEHUN OHUOJIOTUU Ha YyriayOJIEHHOM ypOBHE
SBJIIETCSI TIPOBEJIEHUE JTA0OpPATOPHBIX M MpakTUdyeckux pabot. Takxke ydactue
00y4Jaromuxcsi B BBIMOJHEHUU MPOEKTHBIX M y4eOHO-HMCCIENOBATENIbCKUX PadoT,
TEMaTHUKa KOTOPBIX ONpENENsIeTCs y4YUTeJIeM Ha OCHOBE  HMEIOLIUXCS
MaTepHaIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEPXAHUME OBYUYEHUA
10 KJTACC

Copnep:kaHue IporpaMMbl, BBIJICIIEHHOE KVYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecranuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHas Ouosiorusi — KoOMIUIeKcHasi Hayka. Kpartkas uctopusi pa3BUTHs
Owonornu.  buonormdyeckue HAyKM M HM3ydyaeMble = MMHU  TPOOJIEMBI.
OyHIaMEHTAIbHbIE, NPUKIAJHBIE W TOWUCKOBBIC HAYYHbIE HCCIEHOBAHUS B
OHOJIOTHUH.

3HadeHure OMOJOrMK B (POPMUPOBAHMU COBPEMEHHOMN €CTECTBEHHO-HAYUYHOU
kaptuHbl Mupa. [Ipodeccun, cBszanHbie ¢ OWosmornei. 3HauyeHUE OWOJIOTHH B
MIPAKTUYECKOM JEATEIBHOCTH 4YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO3SIMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOBI.

JdeMoHcTpauuu

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

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JIpPYrUMU Haykamuy, «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTEeMbI U UX U3YyYEHHUE

JKuBble cuctemMbl Kak mpenMeT u3ydeHus: Ouosnoruu. CBONCTBA KUBBIX
CHCTEM: €IMHCTBO XUMHYECKOTO COCTaBa, MAUCKPETHOCTb M UEIOCTHOCT,
CJIOKHOCTh W YIOPSAOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTh, CaMOOpPraHHU3aLUs,
CaMOBOCIIPOU3BEICHUE, Pa3IPa)KUMOCTh, U3BMEHUUBOCTb, POCT U Pa3BUTHE.

YpOBHH OpraHu3aluy JKUBBIX CHUCTEM: MOJIEKYJIAPHBIA, KIJIETOYHBIN,
TKAHEBBIH, OPTaHU3MECHHBIN, MOMYJISLIMOHHO-BUI0BOM, 9KOCHUCTEMHBIMN
(Ouoreonienotuueckuii), Omochepusiid. Ilpomeccel, mpoucxopsmue B KUBBIX
cucteMax. OCHOBHbIE MpPHU3HAKU >XUBOro. Ku3Hb Kak (opma CyIIECTBOBAaHUSA
Marepun. Hayku, nu3yyaromue >KMBbIE€ CUCTEMBI HAa PA3HBIX YPOBHSAX OpraHU3alUu.

N3ydenue xuBbIXx cuUcTeM. Metoasl Ouonmornyeckoil Hayku. Habmionenue,
U3MEpPEHUE, SKCIIEPUMEHT, CUCTEMAaTU3alusl, MeTaaHanu3. [loHaTue 0 3aBUCUMON U
He3aBUCUMOUM IiepeMeHHOU. IlnaHupoBanue »skcnepumenra. [loctaHoBka u
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonorumdeckux JaHHbIX. OIl€HKa JOCTOBEPHOCTH MMOITYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI WCKaXX€HUsT PE3yJbTAaTOB JKcrepuMeHTta. llonaTtue
CTaTUCTUYECKOIO TECTA.

JdeMoHcTpauuu



Tabmumpt u cxembl: «OCHOBHBIE TpPHU3HAKH >KU3HW», «buonorumueckue
cucteMbl», «CBOHCTBa KWUBOM MaTepun», «YPOBHU OpPraHU3ALMH KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKM», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJOBeuecKoro opranusmay, «buoreonenos», «buocdepay, «Metoab
W3YUYEHHUS )KUBOM MTPUPOJIBI».

O6opynoBanue:  jmaboparopHoe  oOOpyJOBaHWE I IMPOBEACHHS
HaOI0IeHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3MYHBIX METOAOB IIPH
V3YUYEHHH JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHANbHAs e€IWHUIA KUBOro. Kcropus
oTkpbITHs Ki1eTku. PaboTsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LLBans,
M. Hlnetinen, P. Bupxo). OcHOBHBIE MOJIOKEHUS COBPEMEHHOW KJIETOYHOM
TEOPUH.

Meroapl  MOJIGKYJISPHONM ¥ KJIETOYHOM  OWMOJOTHU:  MHUKPOCKOIHSA,
xpomatorpadusi, 37meKTpodope3, METOJ MEUEHBIX aToMOB, AU(GEepeHIInaTLHOE
neHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposanmvix
K1emoK. DIEKTpOHHAasT MUKpockonus. Kongoxanvuas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyyerue Kiemox.

JdemoHcTpanumn

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

Tabnuupbl u cxembl: «CBETOBOM MHUKPOCKOM», «JIEKTPOHHBII MUKPOCKOID,
«HMcTopus pa3BUTHS METOLOB MUKPOCKOTIUI.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOMIpEnapaTbl pPacTUTENIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIETOK.

IIpakTnueckass padora «lI3ydeHue METOAOB KJIETOYHOM OHMOJIOTUH
(xpomartorpadus, amexrpodopes, auddepeHmanbHoe IEeHTPUdyrupoBaHue,
[TLP)».

Tema 4. XumMmuueckasi Opranu3anus KJIeTKH

XHWMUYECKUM COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTBHI.
Boma m e€ posb kKak pacTBOPUTEINS, PEAreHTa, y4acTUE B CTPYKTYPUPOBAHHUU
KJIETKH, TEIUIOpEryisiuu. MuHepajabHble BELIECTBAa KJIETKU, MX OHOJOrMyeckas
pouib. POJIb KATHOHOB M AHWOHOB B KJIETKE.

Oprannueckue BelleCTBAa KIETKH. buosornueckue mnoauMepsl. benku.
AMMHOKHCIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oenka, NHenTUAHas CBsA3b. BTOpUYHAs, TpeTH4YHAas, 4YeTBEPTUYHAs
cTtpyktypbl. Jlenarypamusi. CpoiictBa OenkoB. Krnaccudukamuss Oenkos.
buonoruueckue pynkunm 6enkoB. [lpuonsi.



YraeBoasl. MoHOCaxapu/ibl, AUCaXapybl, OJIUTOCAXapUIbl U MOTUCAXAPUIbI.
OOmuit  mnaH CcTpoeHuss M (U3HKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornueckue GyHKIMU YTII€BOIOB.

Jlununpl. M'aapodunbsHO-THApOdOOHBIE CBOMcTBa. Kitaccudukanys TUnuaoB.
Tpurnuuepunbl, QGocPoiunuabl, BOCKH, CTepouabl. buonorudeckue ¢GyHKIUUA
munuaoB. OO1Me CBONCTBAa OMOJIOTHYECKUX MEMOpaH — TEKy4eCTh, CITOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOTYIIPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHue HYKIEMHOBBIX KHUCIOT.
Hyxneotunpl. Ilpunnun kommiementapHoctu. [IpaBuno UYapradda. Crpykrypa
JAHK — nBoiinas cniupans. MectonaxoxaeHue u ouosorundeckue ¢pynkmuu JJHK.
Buner PHK. ®ynkuuu PHK B knetke.

Crpoenne Mosekyiabl AT®. Makpospruyeckue cBsi3u B MoJekyne ATO.
buonornueckue gpynkiun ATD. BoccTaHOBIEHHBIE TEPEHOCUMKH, UX (YHKIIUU B
kietrke. [pyeue mykneozuompugocgpamer (HT®). CexBenupoanue JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKky, NPOMeoMUKU.

CtpykTypHas OuoJIOTHs: OMOXUMUYECKHE W OMO(PU3NYECKHE HCCIEAOBAHUS
cocTaBa W TIPOCTPAHCTBEHHOW CTPYKTYpHI OWOMOJeKyn. Mooenuposarue
CMpPYKmMypsl U QYHKYUL OUOMOIEKYN U UX Komniekcos. Komnviomepuwiii Ouzatin u
Opeanuyeckull cunmes OUOMONEKY U UX HENPUPOOHBIX AHATO0208.

JdemoHcTpanumn

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

Huarpammsbl:  «PacrpeneneHne XUMHUYECKUX JJIEMEHTOB B HEXKHBOM
npupoze», «PacrnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubr n cxembl: «llepuogmdeckas TabiauIa XHMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BelecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJIbl  Oenkay, «CTpyKTypbl O€IKOBOM MOJEKYJb», «CTpoeHue MOJEKYI
yrieBonoB», «CTpoeHne MoJIeKyn JUnuaoBy», «HyKIeMHOBbIE KHUCIOTBI»,
«Ctpoenne Monekyibl ATO».

O6opynoBanne: XMMHUYECKasl MOCyAa U 000pYI0OBaHHE.

JlabopaTtopnasi pab6ora «O0HapyxeHHE OCITKOB C TOMOIIBIO KaYeCTBEHHBIX
peakuuii».

JlabopaTtopnass  pabora  «lMccimemoBaHWe — HYKIEHMHOBBIX — KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB.

Tema S. CTpoenue u QyHKUMHU KICTKH

Tumbel KIETOK: JyKapuoTHYecKas U Ipokapuotuyeckas. CTpykTypHO-
(GyHKIHMOHAJIBHBIE 00pa30BaHUs KJIETKH.



CtpoeHre mpoKapuoTHIECKOM KIeTKU. KiieTouHas cTeHKka OakTepuii u apxei.
Oco0eHHOCTH CTpPOEHUs TeTepOoTPOPHON U aBTOTPOGHON MPOKAPHUOTUUECKHUX
KJIETOK. MecTO U poJib MPOKapUOT B OMOILIEHO3aX.

CrpoeHnue U (GyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKH.
[lnazmatuueckass wmemOpana (mmasmanemMma). CTpykTypa — IJ1a3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BEILIECTB yepe3 IMIa3MaTHUEeCKyl0 MeMOpaHy: MacCHUBHBIN
(mupdy3us, obneru€éunas aud¢ys3us), aKTUBHBINA (IIEPBUYHBIA U BTOPUYHBIN
akTUBHBIM TpaHcropT). llomynponuniaemocts MeMmOpanbl. PabGora Hatpwii-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, paronuto3. Jk3o1uTo3. Kinetounas
creHka. CTpykTypa U PyHKIIMU KJIETOYHON CTEHKU PacTeHHi, rpruOoB.

[uromnasma. [urozomns. [utockener. [IBuxkenune uurorniaasmbl. OpraHou bl
kineTkd. OpHoMeMOpaHHBIE OpPraHOWIBl KIETKHU: SHAOIMJIa3MaTH4ecKas CeTb
(BIIC), anmapar I'onbaxu, JIM30COMBI, UX CTpoeHHe M (PyHKIMU. B3auMocBsa3b
OJIHOMEMOpaHHBIX OPraHouJ0B KiIeTKu. CTpoeHue rpaHyJsipHOTO PETUKYIyMa.
Mexanuszm nanpasnenus oeaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [mankuili  (arpaHyfisipHBIA)  SHAOIUIaA3MATHYECKUN
petuxkynym. CekperopHast QpyHkius anmapata ['onbmxu. Moodugurkayus denkos 6
annapame [ onvoxcu. Copmuposka benxoe 6 annapame [onvoxcu. Tpancnopt
BEILIECTB B KJIeTKe. Bakyonn pacturenbHbIX KieToK. Knertounsiii cok. Typrop.

[TosmyaBTOHOMHBIE ~ OpraHOMJbl  KJIETKH:  MHUTOXOHJPHUM,  IJIACTUIBL.
IIpoucxooicoenue mumoxonopuii u naiacmud. Cumodbuoecenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenue u (yHKIIMM MUTOXOHIpUU M 1iactui. llepBuunele,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUAB  (DOTOCHMHTE3UPYIOMIMX  AYKApHOT.
XJIOpOIUIACTBI, XPOMOILIACTHI, JIEMKOIIACThI BHICIINX PACTEHUIA.

HemeMm6panubie opranoussl kiaeTku CtpoeHue u GyHKIUU HEMEMOpaHHBIX
OpraHOMJIOB KJIETKH. Pu6ocombi. IIpomesxcymounvie Quramernmul.
MukpodunaMeHTbl. Akmunosvle Mmukpoguiamenmsi. MBpIIIEYHBIE  KJIETKH.
AxmuHosvle KOMNOHeHmMbl HeMbluleynblx Kiemok. MukpoTpyoouku. Kierounbii
neHtp. CrpoeHue © [JBUKEHHE JKTYTUKOB M PECHUYEK. MHKPOTPyOOUKH
nuTorasMel. Llentpuons. benku, accoyuuposanmvle ¢ MUKpO@UIGMEHMAMU U
muxpompyboukamu. Momopnule benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIUia3Mma, SAPBIIIKU, UX CTPOEHUE U
byHkiuu. SnepHbiii OeNKOBBIM MaTpukc. IIpocTpaHCTBEHHOE PaCHOJIOKEHUE
XpomMocoM B wuHTepdasHOM sape. Iyxpomamun u cemepoxpomamun. benku
XpOMaTWHA — THUCTOHBL. JluHamuxa s0epHou 00010YKu 6 Mmumose. Hoepubiil
MPAHCnopm.

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

JdemoHcTpanumn



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

Tabmupl u cxembl: «CTpoeHHE 3YKApUOTHUYECKOM KIEeTKn», «CTpoeHue
KUBOTHOM  KJIeTkw», «CTpoeHHe  pacTUTENbHOM  KiIeTku», «CTpoeHue
MUTOXOHJIPUW», «S1po», «CTpoeHnEe TPOKAPUOTUYECKOMN KIETKI.

OOopynoBaHHe: CBETOBOM MMKPOCKOI, MHKpOIpEnapaTbl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpPENapaThl OaKTepUaIbHBIX KIETOK.

JlabopatopHass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpPraHU3MOBY.

IIpakTnueckasi padora «3yueHrue CBOMCTB KJIETOUHOH MEMOpaHbD».

JlabopaTopHas padora «J/ccienoBaHue mia3MoiM3a M JAEIIIa3MOJIM3a B
pPaCTUTETBHBIX KIETKaX.

IIpakTnyeckass  padora  «l3ydyeHue  JBWIKEHUS  LUTOILIA3Mbl B
PaCTUTEIBHBIX KIETKaX».

Tema 6. O0OMeH BellecTB 1 MpeBpPallleHUE YJHEPTHH B KJIETKe

AcCUMUIISIIIAS ¥ TUCCUMUIISIIIASL — JIBE€ CTOPOHBI MeTabonu3ma. Tumbel oOmMeHa
BEIIECTB: aBTOTPOGHBIN W TeTepOTPOQHBIA. YdUacThe KHUCIOpPOJa B OOMEHHBIX
nporeccax. JHepreruuyeckoe obecriedeHne kinetku: mnpeBpameHue ATD B
oOMeHHBIX mpoueccax. @DepMEHTATUBHBIA XapakKTep pPEAKLUl KIETOYHOIO
meTtabonusma. DEpMEHThl, UX CTPOCHHME, CBOMCTBA M MEXAHU3M JIEHCTBUS.
Kodepmentsl. OTinnuusi pepMEHTOB OT HEOPTraHMUECKUX KaTanu3aTopoB. benku-
aKTUBATOpPbl M OENKU-WHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEepPMEHTATUBHBIX
peakuuil OT pa3nuyHbIX (PaKTOPOB.

ITepBuuHBIl CHHTE3 OpraHMYecKux BemecTB B KieTke. dortocuHTes.
AHOKCUceHHbIll U OKCcuceHHbll omocunmes y odaxmepui. Ceemocoouparoujue
nUeMeHmbl U NUSMEHMbl PeakyuoHno2o yenmpa. Poiabp XJIOpoImiacToB B mpoLecce
dotocunteza. CretoBas u TemMHOBas daszpl. Domoovixanue, Cs., C,. u CAM-munul
gomocunmesa. IIpogykTuBHOCTh (poTOCHHTE3a. BnusHue pa3nuuHbix (HakTOpOB
Ha CKOpPOCTh (pOoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A.

XeMOCHUHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpuuupyomue OaKTepuu, Kene300aKTepuu, cepoOaKTepuu, BOIAOPOIHBIC
OakTepuu. 3HaYCHHE XEMOCHUHTE3A.

AHaspoOHble OpraHu3Mmbl. Buabl Oposkenus. IIponykTel OpoxeHHs U UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHMKPOOPraHU3Mbl Kak OOBEKTHI
OMOTEXHOJIOTHH U BO3OyauTEH OOJIC3HEN.

AspobHbie OpPTaHU3MBI. Oransl HYHEPTETUYECKOTO oOMeHa.
[TonroroBuTenbHbIM 3Tan. [ MHKOIN3 — OECKUCIOPOIHOE PACILEIIEHUE TJIFOKO3BI.

buonornueckoe okuciaeHue, WIK KIETOYHOE JibIXaHue. Poib MUTOXOHIpHIL B
npoueccax ouojoruueckoro okucieHus. Luknuueckue peakuuu. OKUCIUTEIBHOE
dochopuupoBanue. Iuepeus membpanHo2o epaduenma npomonos. Cunmes



AT®: paboma npomonuou ATD-cunmaszwi. IlpemmyiecTBa a’poOHOTO MyTH
oOMeHa BemecTB nepes aHadpOoOHBIM. DP(HEKTUBHOCTH YHEPTETUIECKOTO OOMEHA.

JdemoHcTpanumn

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

Tabmump! u cxembl: «@oTOCHHTE3», «DHEpreTuuecKkuit ooMen», «bruocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCUHTE3Y.

O6opyoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBaHME JIsI MPUTOTOBICHHUS
MIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENApPaTOB.

JlaGoparopnass padora «l3ydeHue  KaTaJIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuIa3bl WA KaTajla3bl).

JlaGopaTtopnas pa6ora «M3ydyenne (¢EepMEHTATUBHOTO pPACILEIICHUS
MIEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTopnasi padora «CpaBHeHue tporieccoB  (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopHnasi pa6ora «CpaBHEHHE MPOTICCCOB OPOKECHUSI U ILIXAHUSD.

Tema 7. HacsencrBenHasi HH(popMalus ¥ peajusanus e€ B KIeTKe

Peakuyun matpuunoro cuntesa. [I[puHIMI KOMIJIEMEHTApHOCTH B PEAKLUAX
MaTpUYHOTO CHHTe3a. Peanu3zanus HacneacTBeHHOW mHGopManuu. ['eHeTndeckuii
KOJ, €ro cBoucrBa. TpaHckpunuus — wmarpuunbii cunTe3 PHK. IlpmHnmne
TPAHCKPUIIMU: KOMIUJIEMEHTAPHOCTh, AHTUNAPAILIETbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckotl knemke. Hexooupyrowue PHK.

Tpancasuus u e€ sranbl. Yuactue TpancnopTHeix PHK B Ouocunrtese Oenka.
VYcnoBust O6uocunre3a Oenka. KomupoBanue amuHokuciaor. Ponb pubocoMm B
OouocuHTe3e Oemnka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHu3alus reHoMa y
MIPOKApUOT U 3YKapHOT. Perynsinus akTUBHOCTM T€HOB y NpokapuoT. ['mnoresa
onepoHa (®. XKakob, K. Mano). Moznexynsapuvie mexanuzmvl IKCNPECcuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsius oOMEHHbBIX
npolueccoB B kieTke. Kietounslii romeocras.

Bupycer — HekneTounbsie HOpMBI KU3HUA U 00MHUraTHBIE mapa3utsl. CTpoeHHE
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, pesepma3sa, unmezpasd.

Bupycubie 3aboneBanusi yenoBeka, KUBOTHBIX, pactenuit. CITMJ, COVID-
19, coumanbHbie U1 MEAUIIMHCKUAE MTPOOITIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuwiux maccusos («bigdatar)
CMpYKmMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
Ipoepammupyemvie pynkyuu d6enrxos. Cnocobvl 00cmagKu 1eKapcms.



JdemoHcTpanumn

[Toptpersr: H. K. Konbuos, /. Y. IBanoBckui.

Tabmuubr u cxemsl: «buocunre3 Genkay, «I enernyeckuii Koma», «Bupycsn,
«baktepuodarmu».

IIpakTnueckas padora «Co31aHue MOAEIH BUPYCay.

Tema 8. 7ZKu3HeHHbI HUKJI KJICTKHU

Knetounsii 1ukn, ero mnepuoasl u perymauus. HMutepdaza m muTtos.
Oco0OeHHOCTH TMpOIIeCCOB, MpOTEKaOMMX B uHTepdase. I[loaroroBka KIeTKH K
nenenuto.  [IpecunrteTnyeckuii  (MOCTMUTOTHYECKWM), CHUHTETUYECKUH W
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) IEPUOIbI UHTEP(DA3BI.

Marpnunbsii cunre3 JIHK — perumkanwms. IIpunnunsr penmumkanun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMTOJYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAIIIEIBbHOCTD.
Mexanuszm pemukanuu JIHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TeromMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTUIll. JIUTJIOWAHBIA W
rarionHbli  HaOopbl XxpoMocoM. ['omonoruuynsie Xxpomocombl. [lomoBsie
XPOMOCOMBL.

Henenue wimerku — wmuto3. Craauy MHTO3a M MPOUCXONAIIME B HHUX
nporeccel. Tunel muto3a. KapuoknHes u nuTokuHe3. buosormueckoe 3HayeHue
MHUTO34.

Perymamua mutoTrdeckoro mukia kietkd. [Iporpammupyemas kieTouHas
rubesb — anonTo3.

Knerounoe sapo, XpoMocoMmbl, (DyHKIIMOHANIbHAs TE€HOMUKA. Mexanusmuol
npoaughepayuu, ougppepenyuposku, cmapenus u eudenu xiemokx. «llugposas
KllemKkay» — Ououngopmamuyeckue mooeiu QyHKYUOHUpPOBaAHUsS KIemKU.

JdemoHcTpanumn

Tabmuubr u cxembl: «KU3HEHHBIA UK KIETKH», «Murtos», «CtpoeHue
xpomocomy, «Pemmmkamusa JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MuTo3 B KJIETKax
KOPEIIKA JTYKa».

JlaGopaTopnass  pabora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOITpEnapaTax.

JlabopaTtopuasi padora «HabmoneHre MuTO3a B KJIeTKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIpErapaTax ).

Tema 9. CTpoeHue 1 GyHKUMH OPraHNU3MOB

buonornueckoe pa3zHooOpasue OpPTraHU3MOB. OAHOKIJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OCcoOEHHOCTM  CTPOEHUSI U JKUZHEACSTENIbHOCTH  OJHOKIJIETOYHBIX
opraHu3moB. bakrepuu, apxew, OJHOKJIETOYHbIE TpPUOBI, OJHOKJIETOYHBIC
BOJIOPOCIH, APYTHUE NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.



B3aumocBsA3p 4acTe€l MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHsl M
cucteMbl opraoB. OpranusM Kak eauHoe uenoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBarenbHas,
MOKPOBHAs, MPOBOASAIIAs, OCHOBHas, MexaHuyeckas. OCOOEHHOCTU CTPOECHUS,
GyHKIUN 1 pacrooKeHHs TKaHEeH B OpraHax pacTeHUM.

TKaHU KUBOTHBIX M YEJIOBEKA. THIIBI KUBOTHBIX TKAHEH: SIUATEIUAJIbHAS,
COCIMHUTENbHAsA, MbIlIeuHasi, HepBHass. OCOOEHHOCTH CTpoeHHs, (YHKIUN U
pacIooKeHUsI TKaHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TI'€HEpAaTUBHBIE OpraHbl pacTeHuil. Opransl U
CHUCTEMBI OPTAHOB )KMBOTHBIX U 4eJIOBeKa. DYHKIIMU OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapyXHbli M BHYTpeHHHI ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS KOCTEN.

JIBr>keHue  OpraHu3MoB.  JIBMOKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KIYTUKOBOE, PEeCHHYHOE. J[BH)KEHHME MHOTOKJIETOUHBIX PAaCTEHUIL:
TPONMU3MBl M HACTHM. JIBH)KEHHME MHOTOKJIETOYHBIX JKMBOTHBIX M YEJOBEKA:
MblIleyHas cucrema. Peduekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. IlorynomeHue BOIBI, YIVIEKHCIOrO rasa W
MUHEPAJIBHBIX BELIECTB pacTeHUAMH. lIuTaHue >KMBOTHBIX. BHyTpunosnoctHoe u
BHYTPHMKJIETOYHOE MNHUILEeBapeHrue. [IuTaHne MO3BOHOYHBIX JKUBOTHBIX. OTIENbI
NUIIEBAPUTENBHOrO TpakTa. IlnmeBapurenbHble kenesbl. llnmeBapurenbHas
CHCTEMa YEJIOBEKA.

Jpixanue opranu3MoB. J[pixanue pacteHuid. [{pixanue sxuBoTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxkHOe npixaHue. [[pixarenbHasi HOBEPXHOCTD.
XKabeproe u néroynoe npixanue. [IpixaHre MO3BOHOYHBIX KUBOTHBIX U YEIOBEKA.
OBOJIIOLIMOHHOE  YCJIO)KHEHHE CTPOEHUS JIETKMX I103BOHOYHBIX KUBOTHBIX.
JpixarenbHasi cuUCTEMa YeJOBEKa. MeEXaHW3M BEHTWILMU JIETKUX Yy NOTUL U
MieKonuTaromux. Perymnsmus apixanus. JpixatenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHMW3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTEHMM.
Tpancropr BemecTB y KHUBOTHBIX. KpoBEeHOCHas cucrtemMa u €€ Oprassl.
KpoBeHocHast cucremMa ITO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyrum KpoBooOpaiieHus. DBOJIIOIMOHHBIC
YCIIOKHEHUSI CTPOEHUSI KPOBEHOCHOW CUCTEMBbI TTO3BOHOUYHBIX >KMBOTHBIX. PaboTa
cepana U €€ peryisanus.

Beigenenne y opranmsmoB. Beinenenue y pacrenui. Beigenenune y
#KUBOTHbIX. CoKpatuTenbHble Bakyonau. Opradbl BblaesieHus. @OuibTpanus,
CeKpelursa U 00paTHOE BCAChIBAHWE KaK MEXaHWU3Mbl paOOThI OPraHOB BBIJIEICHUS.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOM U BBLAECIMUTENBHON cucTeMaMU. Beiaenenue y



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

3ammTa y OpPraHu3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. CHopsl
OakTepuil M UUCTHI MNPOCTEHIIMX. 3alUTa Y MHOTOKJIETOYHBIX pACTEHUH.
Kyrtukyna. CpeacTsa macCUBHOM M XUMHAYECKOU 3a1UThl. OUTOHIUIBI.

3almMTa y MHOTOKJIETOYHBIX UBOTHBIX. IIOKpPOBBI M WX HPOHU3BOJHBIE.
3amuTa opranu3ma ot OonesHedl. iMmyHHas cucrema venoBeka. KieTouHwlid u
I'YMOpaJbHBIH HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM creruduUecKuii
UMMYHHTET. Teopusi KjIoHalIbHO-celeKTUBHOTO uMMmyHuTera (I1. Dpmux, ©. M.
bepuer, C. Tonerara). BocnmasiurenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIAEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

Pazgpaxumocts W perymsauusa y  OpraHu3moB. Pasnpaxummocts  y
OJHOKJIETOYHBIX Opranu3MoB. Takcucel. PazmpaxumMocTe u  perymsiuusa y
pactenuil. PocToBble BEEeCTBa U MX 3HAYEHUE.

HepBHast cucrema u pedrnexTtopHas peryiasius y >KUBOTHbIX. HepBHas
cucTteMa M €€ OTIesbl. DBOJIOLMOHHOE YCI0KHEHHE CTPOEHUS] HEPBHOM CHCTEMBI
y XKUBOTHBIX. OTAENbl TOJOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pediexc u
pednekropHas ayra. be3ycioBHbIe U yCIOBHbBIE PEIIEKCHI.

['ymopanpHast perynsiuvs U 3HAOKPUHHAs CHUCTEMA JKUBOTHBIX W YEJOBEKA.
JKenespl OSHOOKPMHHOW CUCTEMBI M KX TOPMOHBI. JleNCTBHE T'OPMOHOB.
B3aumocBs3p HEpBHOM U HSHOOKPUHHON cucteM. ['unortamamo-runoduzapHas
cucrema.

JdeMoHcTpauuu

[Toptper: U. I1. [1aBnos.

Tabmumpl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCTH», «MHOTIOKIETOYHBIE
Bogopocin», «bakrepum», «lIpocreiimme», «Opranbl LBETKOBBIX PACTEHHI»,
«CucremMbl OpPraHoOB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pactenuit», «KopHeBble cucteMbl», «CTpoeHHue cTelis,
«CTpoeHre NHCTOBOM IUTACTHUHKW», «TKaHW >KUBOTHBIX», «CKEJIET YeI0oBEKa,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMAY, «Hepsnas CHUCTEMAY, «Koxay, «MBbI11euHast CUCTEMA,
«BpraenurenbHas cucrtema», «HIOKPUHHAS cHUCTEMa», «CTpOeHHE MBIIIIBD,
«MmmyHnurer»,  «KumieunononoctHele», «CxeMa  NHUTaHUSA  PACTECHHUI,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpO€HHE THIPBDY,
«CTtpoeHne minaHapun», «BHyTpeHHee cTpoeHue N0KIeBoro 4epss», «HepBHas
cuctreMa poio», «HepBHas cucrema asarymkw», «HepBHas — cucrema
npecMbikatomuxcs»,  «HepBHas  cucrema  nTuny, «HepBHas — cucrema
MIIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.



ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpPENnapaThl OJHOKJIETOUHBIX
OpraHu3MOB, MHKpoOMpenaparbl TKaHEW, PAKOBHUHBI MOJUIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXHUX, UBBIE JK3EMIUIIPhl KOMHATHBIX PacTeHUU, repdbapuu
pacTeHWil pa3HbIX OTAEJOB, BIIAXHBIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKI[MM OECrO3BOHOYHBIX IKUBOTHBIX, CKEJIET YeJOBEKa,
o0opynoBaHue AJis AEMOHCTPALUY TOYBEHHOTO M BO3AYIIHOTO MTUTAHUS PACTCHHIA,
pacieruieHus Kpaxmana U 0eKoB Moj AecTBreM (hepMEeHTOB, 000pyAOBaHUE IS
JEMOHCTPALMK ONBITOB MO U3MEPEHUIO KUZHEHHON EMKOCTH JIETKHX, MEXAHU3MA
JbIXAaTENbHBIX JBUKEHUIN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX JKUBOTHBIX.

JlaGoparopHasi pabora «/3ydyeHue TKaHEel paCTCHUI».

JlaGopaTopHasi padora «/3yueHne TKaHel )KUBOTHBIX».

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

Tema 10. PazmHoKeHre M pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHS OPraHuM3MoOB: Oecrosoe (BKJIOYas BEreTaTMBHOE) U
nosoBoe. Buasl  6ecrnonoro  pasMHOXKEHHUS: TOYKOBAaHUE,  CIOPYJIALNA,
dbparmMeHTanus, KIOHUPOBAHUE.

[TonoBoe pa3zmHoxxkenue. [lonoBbie KieTKU, Wiau rametsl. Meio3. Craauu
Mmeiio3a. [loBenenune xpomocom B Meio3e. Kpoccunrosep. buonornyeckuii CMbIC
Melo3a M TOJOBOro Iporecca. Meilo3 W €ero Mecro B JKM3HCHHOM IUKIIE
OpPTraHU3MOB.

[IpenzapoaspimieBoe pa3Buthe. ['amerorenes y »kuBOTHBIX. [10JI0BBIE KEIe3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeToK. CriepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. (CroOCOOBI
OIUIOJIOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOIOTHs — HayKa
0 Pa3BUTUU OPTraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIIEM IMOPUOTOSUL.
Konyenyuss mopgocenoe u moodenu mopgoeenesa. Ctaguum >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). Jlpobnenwe. Tumbl  apoOiieHwus.
Jemepmunuposannoe u Hedepmunuposannoe Opodnenue. bnacmyna, munoi
onacmyn. OCoOCHHOCTH NPOOJICHUS MIIEKOMUTAIONMINUX. 3apOJIBIIIEBIC JUCTKU
(racTpynsinus). 3aKiajKa OpraHOB U TKaHEW U3 3apObIIIEBbIX JUCTKOB. B3anMuoe
BIUSIHME 4YacTell pa3BUBAIONIETOCSA 3apojbllia (SMOpPHOHANIbHAS HHIYKLIUS).
3aknajka IUTaHAa CTPOEHMS JKMBOTHOIO Kak pPe3yJibTaT HEepapXUYECKHUX
B3aMMOJCHCTBUI TeHOB. BriusHume Ha 5MOpPHOHAIBHOE pa3BUTHE pPa3IMYHBIX
(baKTOpOB OKpYKaIOLIEH Cpeibl.

Poct u pasButue xuBOTHBIX. [locTaoMOpuoHanbHbIM mnepuon. [Ipsmoe u
HempsiMoe pas3BuTue. PaszButue ¢ meramopdo3oMm y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. BHOJIOTMYECKOE 3HAYEHHE MPSMOr0 W HEMPSIMOIO



pPa3BUTHS, UX PACOPOCTPAHEHHE B Mpupoje. Tumbl pocTa KUBOTHBIX. DaKTOPHI
PETYISIUU POCTA JKUBOTHBIX U YesioBeka. CTaguu MoCcTIMOPUOHATBLHOTO PA3BUTHS
y )KMBOTHBIX U 4esioBeka. [lepruopl onTOreHesa uenopeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PazmHOXeHne u pasButue pacteHui. ['amerodpur m cmnopodur. Meiio3 B
KU3HCHHOM TIMKJe pacteHuil. (OOpa3oBaHue cmop B TMpoIecce Menosa.
['ametorenes y pacteHud. OIUIOAOTBOPEHUE M Pa3BUTHE PACTUTEIbHBIX
opraHu3MoB. /[BoliHOE OMIOAOTBOPEHUE Y IIBETKOBBIX pacTeHuid. OOpa3zoBaHue U
pPa3BUTHE CEMEHH.

MexaHu3MBbl PETYISLUN OHTOTE€HE3a Y PACTEHHUI U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuubr u cxembl: «BereratuBHoe pazMHOxkeHUe», «Tumbl Oecroyioro
pa3sMHOXKEHUD», «Pa3MHOXKEHUE XJIAMUAOMOHAAbD», «Pa3MHOKEHHE HSBIIICHBD,
«Pa3zmHOXeHue runipel», «Meio3», «Xpomocombly, «l'ameTtoreHnesy», «CtpoeHue
SIMIEKJIETKH U crepMaro3onsiay, «OCHOBHbIE CTaauu OHTOTreHe3a», «lIpsimoe u
HenpsiMoe pasButue», «Pa3zButhe Maiickoro xyka», «Pa3Butue capaHum»,
«Pa3zButne nsarymku», «JIBOMHOE OIUIOAOTBOPEHHE Y IIBETKOBBIX PACTECHUI,
«CTpoeHue CeMsiH OJHOJOJbHBIX U JBYJOJbHBIX PacTEHUI», «KU3HEHHBIN ITUKII
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHMKI MXa», <« KW3HEHHBIM UK
MarnopOTHUKAY, « KU3HEHHBIN LIMKII COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHULEKIETOK H
CIIEpPMATO30MUI0B, MOJENb «L MK pa3BUTHS JIATYLIKI.

JlabopaTopHasi padora «/3yueHne CTpOEHHUs MOJOBBIX KJIETOK HAa FOTOBBIX
MHKpOITpENapaTax.

IIpakTnyeckass paGora «BbIsBIIEHHE MPU3HAKOB CXOJCTBA 3apOAbIIIEH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopuass padora «CTpoeHHE OpPraHOB Pa3MHOKEHHUSA BBICHINUX
pacTeHu».

Tema 11. I'eHeTMka — HayKka 0 HaCJeJICTBEHHOCTHM W H3MEHYMBOCTH
OPraHNu3MoB

Hctopust cTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Hayku. Pabotsr T
Menpens, I'. ne ®@puza, T. Moprana. Poinp OT€UECTBEHHBIX YUYEHBIX B PA3BUTUHU
renetuku. Padoter H. K. KomeiioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, }0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHATUS U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTCPHATUBHBIC IPU3HAKH, JTOMUHAHTHBI M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTASI JIMHUS, TUOPHUIbI, TeHOTHUII, (DEHOTHII.



OCHOBHBIE ~ METOABI ~ TEHETHUKU:  THOPHIOJOTMYECKUN,  IMTOJOTMYECKUH,
MOJIEKYJISIPHO-TEHETUYECKHM.

JdemoHcTpanumn

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

Tabmuis! u cxembl: «MeTobl TeHETUKIY, «CXEeMBbI CKPEIIUBAHUSY.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TIE€HETUYECKHX
HUCCIIEI0OBaHUI.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. IlepBoiii 3akon Mennens — 3aKkoH
ennHooOpa3ust THOpua0B nepBoro nokosneHus. [lpasuno nomuaupoBanus. Bropoi
3aKkOH MeHnens — 3aKOH pacUleuieHusT NpU3HaKoB. LluTonornueckue OCHOBBI
MOHOTMOPHUIHOTO CKpeluBanus. [ unore3a 4ucTOThI raMer.

AHanuzupytoniee ckpenBaHue. [IpoMeKyTOUHBIN XapakTep HaclleJOBaHUS.
Pacmiennenue npu3HaKkoB IpY HETIOJHOM JOMUHUPOBAHHH.

Jurubpunnoe ckpeuBanue. TpeTtnii 3akoH MeHens — 3aK0H He3aBUCUMOTO
HacjeloBaHMUs ~ Tpu3HakoB.  [luToliormueckue  OCHOBBI  JUTHOPHUIHOIO
CKpEILIMBAHUS.

CueruienHoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CuemieHHoe
HACJICJOBAHUE T'€HOB, HAPYLICHUE CLEIUIEHUS MEXIAy IeHaMH. XPOMOCOMHAas
TEOPUs HACIECICTBEHHOCTH.

['eneTuka nosa. XpoOMOCOMHBIM MEXAHU3M OIpPEAEIEHUs mona. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbI M Te€TEpPOramMeTHbIM I10J1. [ eHeTnuyeckas
CTPYKTypa MOJIOBBIX XpoMOcoM. HacnenoBanne Npu3HaKkoB, CUEIJIEHHBIX C MOJIOM.

['enoTun kak nenocTHas cucrema. llnenorponns — MHOKECTBEHHOE AEUCTBHE
reHa. MHOXECTBEHHBIM ajuienu3M. B3anMonencTBue HeaulelbHBIX TI'E€HOB.
KommnementaprHocts. Onuctas. [lomumepus.

['eHEeTMYECKUI KOHTPOJIb PA3BUTHUS PACTEHUMN, XUBOTHBIX M YEJIOBEKA, a
Takke (U3MOJOTMYECKUX TPOIECCOB, TMOBEICHUS M KOTHUTHUBHBIX (YHKIIHIL.
['eHeTnyeckne MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHyeckue acneKTbl KOHTPOJS U
WU3MEHEHUS HACJIeICTBEHHON MH(OpPMAIIUU B TOKOJICHUIX KJIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

Tabmuiel u cxemsl: «llepBbiit U1 BTOpoit 3aKoHBI Mennens», « Tpetuil 3akoH
Menpensa», «AHanmusupyrouiee ckpenuBanue», «HemosnHoe noMuHHpOBaHUEY,
«CuernsieHHOe Hacle/loBaHWe MPU3HAKOB Y Jpo30duibl»y, «l'eHeTuka mosay,



«Kapuotun uenoseka», «Kapuotun gposzoduns», «Kapuotum nTuisD,
«MHOXECTBEHHBIN allJIeNu3M», «B3auMo1eiiCTBUE T€HOBY.

OOopynoBaHue: MoOJenb s JEMOHCTpAallMM 3aKOHOB €AMHOOOpasus
rUOpUJIOB TIEPBOTO TMOKOJICHHS] W paclIeIUIeHUs MPU3HAKOB, MOJENb MJiA
JEMOHCTpPAllMM 3aKOHA HE3aBHUCUMOTO HACIIEIOBAHUS MPU3HAKOB, MOJAENb JIS
JEMOHCTpPAlMM CLEIJICHHOTO HACJIEIOBaHUsI MPHU3HAKOB, CBETOBOW MMKPOCKOII,
MUKponpenapar: «Jlpozoduiay.

IIpakTuueckas padora «l3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEUIMBaHUA Y IP030(UITBD).

IIpakTuyeckass  paGora  «l3yyeHue  pe3ysibTaToOB  JUTHOPUTHOTO
CKpEITUBAHUS Y IPO30(UITBD.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (popmupoBaHuM (PeHOTHUIIA.
N3mMeHunBOCTh NMpHU3HAKOB. KaueCTBEHHbIE M KOJMYECTBEHHbIE NMPU3HAKU. Buapl
VM3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIICICTBCHHAS.

MopaudukanuonHas W3MEHYMBOCTh. Ponb  cpembl B (OpMHpPOBAHUU
Moau(pUKaMoOHHOW M3MeH4YnBocTH. HopMa peakuuu npusHaka. BapuannoHHBIN
pan u BapuarnmonHas kpuBas (B. Moranncen). CpoiicTBa MOau(pUKAIIMOHHOM
U3MEHYUBOCTH.

['enHoTHNIMYECKass U3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON N3MEHUYUBOCTH.
Buapl reHOTUITHYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTAIIHOHHAS.

KoMOuHaTtuBHas M3MEHYMBOCTh. Meio03 M MOJIOBOM Mpoliecc — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHUMBOCTHU B CO3/IaHUU
T€HEeTHYECKOT0 pa3HOOOpas3us B Mpejiesiax OJJHOTO BUA.

MyrainmoHHass W3MEHYMBOCTh. BHabl MyTalnuWil: TE€HHBIE, XPOMOCOMHEBIE,
reHoMHble. CHOHTaHHBIE W  UHAYUUPOBAHHbIE MyTauuu. SaepHbie U
nurTorazMaTuyeckue Myrauud. CoMaTUYeCcKUe W IMOJOBble MyTauuu. [IpuunHbI
BO3HUMKHOBEHUs MyTanuil. MyTareHbl M HX BIHMSHUE Ha OPTraHU3MBL.
3aKOHOMEPHOCTM MYTAlMOHHOIO MpoLecca. 3aKOH TOMOJIOTMYECKHX pSJIOB B
HacnencTBeHHo m3menunBocty (H.W. BaBunoB). BHesigepHass ©3MEHUMBOCTh U
HACJIEACTBEHHOCT.

Onuecenemuxa U 9NUSEHOMUKA, pOJb dNUSeHemuyeckux @axkmopos 8
HAC1e008aHUU U USMEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOS.

JdemoHcTpanumn

[Toptperst: I'. ne ®pus, B. Noranucen, H. 1. BaBuios.

Tabmuubr u  cxembl: «Buasl u3meHunBocTH», «MonudukanuoHHas
U3MEHYUBOCTBY, «KomOuHaTuBHas U3MEHYUBOCTDHY, «Mero3y,
«OmnoaoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buabl myTamuii.



OOopynoBaHue: *KUBbIe U TepOApHBIE SK3EMIUIAPhl KOMHATHBIX PACTCHHIH,
pucysku (doTtorpadum) )KUBOTHBIX C PA3TUYHBIMH BUIAMH H3MEHUYHNBOCTH.

JlabopaTtopHast pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHUMBOCTU. [locTpoeHue BapuallMOHHOTO psiia U
BapUALMOHHON KPUBOWY.

IIpakTuyeckas padora «Myrtanuu y apo3odunabl (Ha TOTOBBIX
MHUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun yenoBeka. MexayHapoaHas mporpaMma MCCIEHOBaHUS TE€HOMA
yenoBeka.  MeToabl  M3y4YeHHsT TEHETMKM  YEeJOBEKAa: IE€HEATOrMYECKH,
OJIM3HETIOBBIHA, HUTOT€HETUYECKUM, MOMYJISILIUOHHO-CTAaTUCTUYECKUN,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONpPEAEIEHNE T€HOTHIA!
MIOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[T[P-ananu3a. HacnenctBenHble 3a001eBaHus YenoBeka. [ eHHble 1 XPOMOCOMHbBIE
Oone3HM 4YenoBeKa. boJIe3HW C HACIEICTBEHHOW IMPEAPaCIiONOKEHHOCTHIO.
3HayeHrue MEAUIMHCKON T€HETUKU B MPEAOTBPAIICHUU U JICUEHUH T€HETUYECKUX
3a0oeBaHU 4YenmoBeka. MeanuKo-TeHeTUUeCKoe KOHCYNIbTupoBaHue. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TE€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1aCTH pelaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enerndeckre (akTOpsl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEJIOBEKa K
bu3MYecCKOMY U XUMHYECKOMY 3arpsi3HCHHUIO OKpyKaromieh cpenbl. ['eHeTnaeckas
MPEAPACIIOIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHUSIM.

JdeMoHcTpauuu

Tabnuubl u cxemsl: «Kapuotun yenoBeka», «MeTolbl U3yYEHUS] TE€HETHKHU
4yenoBekay, «I eHeTrnueckue 3a00JIeBaHMs YSTIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U aHAINA3 POAOCIOBHO.

Tema 15. Cesrekuusi OpraHu3zMoB

JlomecTukanust W CEJEKUUs. 3apOKACHUE CEJNEKIUMU W JOMECTUKAIUU.
VYuenue H. WM. BaBmioBa o IleHTpax mNpOWCXOXKACHHUS W MHOTO0Opa3us
KYJbTYPHBIX pacTeHHUil. Poib cenekuum B CO3JaHMM COPTOB PACTEHUM U IOPOJ
x*uBoTHBIX. CopT, mnopoaa, IITaMM. 3aKOH TOMOJOTHYECKUX pAIOB B
HacleACTBEHHOM wu3MeHuuBocty H. WM. BaBunoBa, ero 3HaueHue i
CEJIEKIIMOHHOUN paboThI.

MeTtoapl cenekIMOHHOW paboThl. VICKycCTBEHHBIM OTOOp: MacCOBBIA H
VIH/IMBUTY AJIbHBIN. JTamnel KOMOWHAIIMOHHON CCJICKIIUU. HUcnsiTanne
IpoU3BOAMTENICH MO TOTOMCTBY. OTOOp MO TEHOTUNY C TOMONIBIO OIEHKU
¢dbeHoTuna NoOToMCTBa U OTOOP MO TEeHOTHUITY ¢ moMolIkio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ]  CEJEKIMOHHOM  paboThl.
PannanmoHHBIM 1 XMMUYECKAA MyTareHe3 Kak HCTOYHUK MYTAIUN y KyJbTYPHBIX



¢opm opranusmoB. Mcnonb30BaHHE TEHOMHOTO PENAKTHPOBAHUS M METOJIOB
pexomOunanTHbIX JJHK 17151 momydenus ucxonnoro marepuana Jjis CeIeKIuu.

[Tonyuenue HOJIUIIJIONIOB. BuyTtpuBngoBas ruOpuaAn3aIys.
bnuskopoicTBeHHOE — CKpemMBaHue, WM UHOpuAMHr.  HeponcrBenHoe
CKpeluuBaHue, win aytopuaunr. ['ereposuc um ero mnpuuuHbl. Mcnonb3oBaHue
rerepo3uca B ceneknuu. Otmanénnas ruGpuamnszanus. [Ipeogonenue Oecrionus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEJICKIIUNA PACTEHUHN U KUBOTHBIX. « 3e1éHas
Dpesonioyusy.

CoxpaHeHre U M3y4YeHUE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUHN U
UX JUKUX pOAMYEd JJig  CO3JaHUsl  HOBBIX COPTOB W TUOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIBTYp. JH3yuenue, coxpawenue u  YnpaeieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMbBICIO8bIX IHCUBOMHBIX
8 Yensax YIVUUeHUs CYueCmeyomux U co30anusi HO8blX NOpoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpUMEHeHUeM COBPEMEHHbIX MemOo008 HAYUYHbIX UCCAe008AHULL
nepeodosvix uoell U nepcnekmuHbIX MexHOL0UN.

JdemoHcTpanumn

[Toptpersr: H. WU. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuibl u cxembl: «LIeHTpbI TPOUCXOXKIEHUS] 1 MHOTO0OOpa3usl KyJIbTYPHBIX
pacTeHui», «3aKOH FOMOJIOTHYECKUX DPSJAOB B HACIEACTBEHHONM M3MEHUYMBOCTHY,
«MeTtonpl cenexkuumy, «OtnanéHnas rudpuanzanusy, «MyTtarenes».

JlabopaTopHas padora «/3yueHrne copTOB KyJIbTYypHBIX PACTEHUN U MOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHHD».

Ikckypcusi «OCHOBHbIE METOJBl U JIOCTHIKEHHUSI CEJIEKIMUW PAaCTeHUl u
YKUBOTHBIX (Ha CEJIEKI[MOHHYIO CTaHILIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBI y4acTOK, B TEIUIMYHOE XO3SHCTBO, B JabOpaTopuio
arpOyYHHUBEPCHUTETA UM HAYYHOT'O LEHTPA)».

Tema 16. buorexHo0rust U CHHTETHYECKAs1 OMOJIOTHS

OOBEeKThI, UCMOJb3yeMble B OHMOTEXHOJOTMH, — KIJIETOYHBIE U TKAaHEBBIC
KYJIBTYPBI, MHUKPOOPTraHU3MBI, 1754 XapaKTEepUCTHKA. TpaguumonHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHue, TMOIYyYEHUE KHUCIOMOJIOYHBIX IPOJYKTOB,
BuHOAenne. MukpoOuonornyeckuii cunre3. OOBEKTHl MHKPOOHMOIOTHYECKHX
TexHonorui. [Ipons3BoacTBo Genka, aMUHOKUCIOT M BATAMHHOB.

Co3naHue TEXHOJIOTMH M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYMPOBAHUSI TEHOMOB C LEJIbIO MOJYyYEHUsI OPTraHU3MOB U X KOMIIOHEHTOB,
coJiepaliuX He BCTPEYAroIUecs: B pUpoae OMOCUHTETUYECKUE MY TH.



Kinerounasa unxenepusa. MeTonpl KyJlbTypbl KJIETOK W TKaHEW PacTEHUU M
KUBOTHbIX. Kpuobanku. Comartnueckas ruOpuau3anus ¢ COMATHYECKHMA
smOpuoreHe3. lcmonp30BaHWe TaruIOWIOB B CEJICKIUU pacTeHuid. [lonyyenue
MOHOKIOHANbHBIX anmumein. Mcnonb3o6anue MOHOKIOHAIbHBIX U NOAUKIOHATIbHBIX
aumumen 6 Mmeduyune. VICKYCCTBEHHOE OIUIOJOTBOpPEHHME. PekoHCTpyKuus
SMUEKIETOK U KIOHMPOBAHUE JKMBOTHBIX. MeTOA TpaHCIUIAaHTALMKU SAEP KIETOK.
Texnonozuu 0300po8enusl, KYIbMUGUPOBAHUS U  MUKPOKIOHANIbHO20
DPA3MHOIICEHUS CENIbCKOXO3AUCTMBEHHBIX KYIbMYP.

XpOMOCOMHass W TE€HHasg WHXeHepus. VICKyCCTBEHHBIM CHUHTE3 TI€Ha H
KoHCcTpyupoBanue pekoMOuHanTHbIX [IHK. Cozdanue mpanceennvix opeanusmos.
JlocTmkeHnss M NEPCHEeKTUBBl  XPOMOCOMHOM W TI'€HHOW  HH)KECHEPHH.
DKOJOrHYeCKHEe U ITUUECKHUE TPOOIEMbl T€HHOM HHXKEHEPHUH.

Menunuackue 6uotexnosoruu. [loctrenomuas nudposas meauiuua. [11[P-
JUAarHoCcTHKa. MeTaOOJOMHBIM aHajau3, TEHOLICHTPUYECKUM aHajau3 IpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VICHoJIb30BaHHME CTBOJIOBBIX
kineTok. TaprerHas Tepamust paka. 3D-OuommkeHepust A pa3pabOTKu
(GyHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/IaHHS KOMILIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJIOTUH TPEXMEPHOIro OMONpPHUHTHUHIra M ckadonauHra
JUIS peLIeHus 3a/1a4 IEPCOHAIU3UPOBAHHON MEAUIIVHBI.

Co3nanne BEKTOPHBIX BAaKIMH C LENbl0 oOecredeHus: KOMOMHMPOBAHHON
3anThl OT Bo3Oynuteneit OPBU, yctaHOBieHHME MOJEKYJSIPHBIX MEXaHHU3MOB
¢ynkuuonupoBanus PHK-cogepramumx BUpYCOB, BBI3BIBAIOLIMX OCO0O ONAcCHBIE
3a00JI€BaHUS YEJIOBEKA U )KMBOTHBIX.

JdeMoHcTpanuu

Tabmump! u cxemsl: «lcnonp30BaHne MUKPOOPTaHU3MOB B MPOMBIIIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxenepusn», «['eHHass HHKXEHEpus».

JlaGopaTopHas padora «/3ydyeHne 0ObEeKTOB OMOTEXHOIOTUNY.

IIpakTHyeckas padora «llomydeHre MOITOYHOKUCIBIX IPOLYKTOBY.

JKckypcusi «bUOTEXHONOTHMA — BaKHEWINasi MPOU3BOJUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)».

11 KJTACC

Tema 1. 3apoxkaeHue W pa3sBUTHE 3BOJIONMUOHHBIX NPeEACTABJICHUH B
ounoJsioruu

OpomoonmonHas teopus Y. Jlapsuna. IIpenmnoceuiku BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U Hay4dHas aestenpbHocTh Y. /[apBuna.

JIBrKy1IMe CUITbI 3BOTIOLMH BUAOB 110 Y. JlapBUHY (BBICOKas NHTEHCUBHOCTD
Pa3MHOXKEHHS  OpPraHM3MOB, HACJEACTBEHHAas HW3MEHYMBOCTb, Oopbba 3a
CYLLIECTBOBaHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cuaTeTHUeckoir Teopuu HBomonuu (CTD). HedlrpanpHas
Teopusi 3Bomtonuu. CoBpeMEHHas JBOJNIOIHMOHHAS  OWONOTHA. 3HAYeHHE
HBOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MHPA.

JdeMoHcTpauuu

[Toptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kiosbe, Y. lapBun, C. C. YerBepukos, 1. U. lImansraysen, dx. Xonnein, 1. K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBoil mnpupoasl (o K. Jlunuew)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm QopMupoBaHus
npucnocoOsennii 'y pacteHuii u >kuBoTHbIX (mo Jlamapky)», «Kapra-cxema
mapupyta nytemectBus Y. lapsunay, «Haxonku Y. lapBuna», «®opmbl 60ppObI
3a cymectBoBaHuey, «lloponbr romy6eit», «MHoroobpasue KylabTypHBIX (GopM
KammycTbl», «[lopoapl JOMAIIHUX KUBOTHBIX», «CxeMa 00pa3oBaHusl HOBBIX BHUJIOB
(mo Y. J[apBuHy)», «Cxema COOTHOUIEHHUS [ABWXKYLIUX CHJ 3BOJIOLHUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. Mukpo3BoIIOLMSA U €€ pe3yJbTaThI

[Tonynsauust KaKk 3yIeMEeHTapHas eIUHMIA 3BOJIOLUU. COBPEMEHHBIE METOMbI
OIICHKM TE€HETHYECKOro pa3HooOpa3usi W CTPYKTypbl momyisuuid. lV3meHeHue
reHooH a2 TOMYJSMU KAaK 3JIEMEHTAPHOE 3BOJIOIMOHHOE SBJIEHUE. 3aKOH
reHeTu4eckoro pasHoBecus JIx. Xapau, B. BaiinGepra.

OnemenTapHbie (AKTOPHI (IBWKYIIME CUJIBI) HSBOMIONUW. MyTallMOHHBIN
npouecc. KomOunaTtuBHas u3MeHUMBOCTh. [Jlpeiid reHoB — ciydaiiHbie
HEHAIpaBJCHHbIE W3MEHEHWs 4YacToT ajiened B nonmymauusx. Oddext
ocHoBatend. JIpgexm OymovirouHo2o eopaviuika. CHudCeHue 2eHemuiecKko2o
pasHoobpazus: npuuunsl u creocmeus. llposseienue s¢hgpexma Opetigha 2eros 6
oonvwiux U manelx  nonyiayuax. Murparmu.  M3omsums  momymsiuii:
reorpaduyeckas (MpocTpaHCTBEHHAs ), OMOJIOrMYecKast (pernpoayKTUBHA ).

EcrectBennbiii oTOOp — HampaBisoomui  (HakTop 3BOMOIUUA. DOpMBI
€CTECTBEHHOTO  OTOOpa:  JIBMXKYLIUHM, CTaOMIU3UPYIOUIUH,  pa3pbIBAIOIINAN
(mm3pyntuBHbIi). [lonoBoit oT6op. BO3HHMKHOBEHHE U HBOJIOLHS COLHUAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0GneHHOCTh  OpraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOIIOLUU.
Bo3nukHoBenne — mpucnocoOiieHudd y  opraHusmoB.  Apomopdo3sl U
uanoagantauuu. [Ipumepsl npucnocoOieHuit y OpraHu3MoB: MOP(OIOrHUecKHe,
¢uznonornueckue,  Ouoxumuyeckue,  moBeneHdeckue.  OTHOCHUTEIBHOCTH
MPUCHIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u cTpykrypa. BumooOpazoBaHue Kak pe3yJbTar
MUKpOsBooIMU. M3omsus — kimoueBor (aktop BugooOpazoBanusa. [lytu u
CIIOCOOBI BUI000pa30BaHUS AJITOTIATPUIECKOE (reorpaduueckoe),



CHUMIIATPUYECKOE (3KOJ0TUYECKOE), «MTHOBEHHOE» (monUIUIOnIU3anus,
rubpuanzanus). JJIMTeIbHOCTh 3BOJIIOIMOHHBIX TPOILECCOB.

Mexanu3mbl GopMHUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3usl.

Ponp 3BOmOLMOHHON OuoOJOrMM B pa3pabOTKe HAay4dHBIX METOJOB
COXpaHeHUs OMopa3zHOo00pa3us. MUKpPOIBOIIOLUS U KO3BOIIOLUS Napa3uTOB U UX
x03s1eB. Mexanu3mbl (POPMUPOBAHMS YCTOMUMBOCTH K aHTUOMOTUKAM U CIIOCOOBI
O0pBOBI ¢ HEH.

JdeMoHcTpanuu

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

Tabmuupel u cxembl: «MyTallMOHHass HM3MEHYHUBOCThHY, «llomymsiuonHas
CTpYKTypa BuAa», «CxemMa mposiBieHUs 3aKkoHa Xapau—BaitnOepra», «JIBmxkyiine
CHJIBI 3BOJIIOLUN», «IKOJOTHYECKasi M30JSLUS MOMYJSIIUI CeBaHCKOU (hopenuy,
«['eorpauueckass M307A0US  JHUCTBEHHUIbI CHOMPCKOM U JTMCTBEHHUIIBI
Jnaypcko», «IlomyssuoHHbIE BOJIHBI YUCICHHOCTH XUITHUKOB U )KEPTB», «CxeMa
NEHCTBUSL ecTeCTBEHHOro otbopa», «Dopmbl OOpbOBI 3a CYIIECTBOBAHUEY,
«MBnycrpranbablii MenaHnu3m», «JKuBble uckonaemsle», «[IoKkpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Puznonoruueckue axantauum», <«llpucrnocoOneHHOCT OpraHU3MOB M €€
OTHOCHUTEIBHOCTBY, «Kpurepun Buma», «Bunsl-aBoitHukn», «CTpyKTypa BHIA B
npupone», «Crnocobsl BUI000pa3oBanus», «l'eorpaduueckoe BHI000pa3oBaHME
TpEX BHUIOB JaHJBIIIEH», «DKOJOTUYECKOE BHA000pa30oBaHHE BUAOB CHHHUIIY,
«[Tonunnonael pactennii», «KamycTHo-peaeuHblil ruOpu.

OobopynoBanue: repObapuu pacTeHU, KOJUIEKIIUU HACEKOMBIX, Uydena NTHIL U
3Bepell ¢ NpUMepaMM pPA3NIUYHBIX MPUCIOCOOJIEHUM, uYydena NTUL U 3BEper
pa3HBIX BHJOB, TepOapuM pacTeHWH OJM3KWX BHUAOB, O0OpPA30BABIIMXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlaGopaTopnasi pabdora «BbisiBIeHHE HM3MEHUHMBOCTHM Yy 0CO0€d OJHOTO
BUJIA».

Jlabopatopnass  padora  «lIpucmocobrmenus  OpraHm3MOB U HX
OTHOCHTEIbHAs 11E1IeCO00Pa3HOCThY.

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

Tema 3. Makpo3BOJIIOIMS U €€ Pe3yJIbTAThI

Meroasl u3ydeHHs MakposBoirouuu. [lameoHTOIOrHMYecKHe  METOMAbI
u3ydyeHus oHBomouuu. IlepexomHsie ¢GopMbl U (PUIOTCHETUYECKUE  PSAIbI
OpraHU3MOB.

buoreorpaguyeckue Metonpl u3yudeHus sBoironuu. CpaBHeHHE (JOpBl U
(ayHbl MaTepuKoOB M OCTpOBOB. buoreorpaduueckue odmactu 3emnu. Bunsl-
SHAEMUKHU U PETHUKTHIL.



DOMOPHOJIOTHYECKUE W CPABHUTEIBHO-MOP(POIOTHUECKHE METObI U3YICHUS
BOIONMH. ['eHeTHuecKkue MeXaHU3Mbl HBOJIIOLMM OHTOT€HE3a W MOSIBJICHUSA
ABOJIIOIIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTMYHBIE  OPraHbl.
PynumenTtapHeie  opranbl M aTaBU3Mbl.  MOJEKYJISPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTU4YEeCKMe  METOJIbl  M3YyYEHHsS  DBOJIOLUU.
['omonoruunasie TeHbl. COBpEMEHHBIE METOIBI MOCTPOSHUS (HHUIOTCHETHUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTalliX U 3BOJIIOLUS TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (TMpaBuia) 3BOMIONUU. [IpuHyun cmenvt QyHKYuUl.
HeobOpatumocTs 3Bosonvu. AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLIHH.

JdemoHcTpanumn

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

Tabmuupbl U cxembl: «DUIOTEHETUYECKUN DSl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3ybObie  smiepw»y,  «Cteronedansy,  «Puanoduth»,  «CeMeHHbIE
nanopoTHUkn», «buoreorpaduueckue 30HBI 3eman», «lpeiid KOHTHUHEHTOBY,
«PenmukTery, «HadampHble cTaguy SMOPUOHANTBHOTO PAa3BUTHSA TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTUYHBIE OpraHby, «PynuMMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAaOOpbl YEJIOBEKa MW INUMIaH3e», «lJaBHbBIE
HaIpaBJICHUS IBOIOIUNY, «O0IIHE 3aKOHOMEPHOCTH IBOJTFOITUN.

O6opynoBaHue: KOJUICKIIUU, TepOapuu, MYJSDKH HCKOMAaeMbIX OCTAaTKOB
OPraHu3MOB, MYJISIKM TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

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

Hayunple THIOTE3BI TPOUCXOXKICHUS KU3HM Ha 3emiie. AOWoreHes u
nancnepmusi. JJoHayuHble MPEACTABICHUS O 3aPOKICHUM KU3HU (KPEALMOHU3M).
['MnoTe3a NOCTOAHHOTO CaMO3apOXKIAEHUS )KU3HH U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnannannanu, JI. [Tactepa. [Ipoucxoxaenue »u3HU U aCTPOOHOJIOTHS.

OcCHOBHBIE JTallbl HEOPTaHUYECKOU SBOJIIOLUH. [InanerapHas
(reomoruueckas) SBOJIONUSA. XHMHYECKas »dBOJIONUSA. AOHOTSHHBIH CHHTE3
opraHnueckux BemectB u3 Heopranudeckux. Ombir C. Mumnepa u I'. FHOpu.
OOpazoBanue mnoiauMepoB u3 MoHoMmepoB. KoarmepBatHas rumnoresa A. .
Onapuna, runoTre3a nepBuyHoro oyiaboHa JIx. XomnaeitHa, reHeThUecKasi TUIoTe3a
I'. Ménnepa. Pubosumer (T. Yek) m rumoreza «mupa PHK» VY. T'mnGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIICTKH.

HUctopus 3emnmn u MeroApl €€ wu3ydeHus. MckomaeMbple OpraHUYECKHE
octaTku. ['eoxpoHonmorus u e€ w™eroAbl. OTHoOcuTeNnbHAass W abCOITIOTHAA
reoXpOHOJIOrus. [ €0OXpOHOJIOrnYeCcKas Kajaa: 30HbI, 3pbl, IEPUOJIbI, STOXHU.



HauanwpHble »Tambl opranudecko 3Bosounu. l[losBiieHne u 3BoMOLUSA
MEPBBIX KJIETOK. DJBOMIONUA MeTaboim3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOTIIEHKN KaK aHAJIOT MEPBBIX HA 3eMJje COOOIIECTB.
Crpomaronutsl. [IpokaproTsl U 3yKapUOTHI.

[Tpoucxoxnenue 3ykapuoT (CuMOUOreHes). IBOIOIUOHHOE MPOUCXOKIECHUE
BUPYCOB. [IpoucxoxkneHne MHOTOKJIETOYHBIX OPraHUM3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIOLMU BbICIIUX pacTeHUud. OCHOBHBIE apoOMOpPGO3bI
pactenur. Beixon pacreHuit Ha cymry. [losiBieHHE CHOpPOBBIX pPACTEHUHW W
3aBoeBaHME UMM cymu. CeMeHHble pacTeHus. [IpoOMCXOKIEHHE IIBETKOBBIX
pPaCTCHUM.

OCHOBHBIE 3Talbl JBOJIONHUH >KUBOTHOTO Mupa. OCHOBHBIE apoMopho3bl
*KUBOTHBIX. Bennckas dayna. KemOpuiickuil B3pbIB — MOSBICHUE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKM3Hb B BOAE. DBOIIOLHUS MTO3BOHOYHBIX.
[Mpoucxoxnenne ampuoOuil u pentunuil. Ilpoucxoxnenne MICKOMUTAIOMINUX U
ntutl. [lpunnun xmoueBoro apomopdoza. OcBoeHue O€CO3BOHOYHBIMH U
MO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

PazButne xu3HM Ha 3emiie MO 3paM U IEPUOJAM: apXeu, MPOTEPO30M,
najgeo3or, Me3030M, KkahWHo3zoM. OOmas XapakTepucThka KiIumarta u
reojorudyeckux npoueccoB. [losiBiieHME WM pacHBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro yclIOBUS U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPaHUSI — 3KOJOTMYECKUE KPU3HUCHI nponuioro. [IpuumHbl n
CJEACTBUSI MAacCOBBIX BbIMHpaHHMI. COBPEMEHHBIN SKOJOTHYECKUA KPHU3HC, E€r0
ocobenHoctH. [IpobGaema coxpaneHus 6nopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cuctemMa opraHudeckoro mupa. llpuHuumnel kmaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE IPYIIIbI OPraHU3MOB.

JdeMoHcTpauuu

[Toptpetsl: @. Penu, JI. Cnamnanuanu, JI. [Tactep, . 1. Meunukos, A. W.
Omnapun, /x. Xonzaeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuibr u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
U3YUYEHUIO CaMO3apoxaAeHUs Ku3HW», «Cxema ombita C. Mumiepa, I'. IOpuy,
«JTambl ~ HEOPraHWYECKOW  »Bomouun», «l'eoXpoHonormyeckas  MIKaiay,
«HauanpHble 3Tarnbl OpraHUYeckoi 3BoOLIUNY», «CXxema 00pa3oBaHUsI IYKapHUOT
nyTéM cumoOnoreHneza», «CucremMa XKuUBOW TpHUpoAb», «CTpoeHue BHpYyCay,
«Apomopdossl  pacrenuit», «PuHHOGUTHY, «OTHOKIETOYHBIE BOJOPOCIHY,
«MHorokseTouHble Bojopociamy», «Mxm», «llamoporHukn», «l'0J0CcEMEHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHS MKUBOTHOIO
Mupay, «ApoMopdo3bl KUBOTHBIX», «lIpocreiimey, «KUIIEUHOMOTOCTHBIEY,
«Ilmockue YEepBU», «YneHucToHorue, «PEIOBI, «3eMHOBOIHBICY,



«IIpecmbikaromuecs», «lItuuppy, «Mekonuraromue», «Pa3Buthe Xu3HU B
apXxeuckou spe», «Pa3BuTHe )XU3HU B MPOTEPO30MCKOMN 3pe», «Pa3BuTne Ku3HU B
IIaJIC030MCKOM 3pe», «Pa3BuTHe KU3HU B ME3030MCKOU 3pe», «Pa3BuTne Kn3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPacTeHU pa3IUYHBIX OTAEJIOB, KOJUICKIIMU
HAaCEKOMBIX, BJIAKHBIE IIPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKLIUN
UIJIOKOKMX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, Yydyena ITHL U 3BEpEw,
KOJUIEKIIMM OKAMEHEJIOCTEN, IMOJE3HBIX HCKOMAEMbIX, MYJSKU OpPraHUYECKUX
OCTaTKOB OPraHU3MOB.

BupryanbHasa  sa0oparopHas padora «MoaenuMpoBaHUE — ONBITOB
Munnepa—tOpu o u3yueHuto abuOreHHOro CUHTE3a OPraHUYeCKUX COSMHEHUN B
NEPBUYHOI aTMocdepe».

JlabopaTtopHasi padora «/3yueHue W omMcaHHWE HCKOIAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3ydueHne OCOOEHHOCTEH CTPOEHMSI PACTEHHIA
Pa3HBIX OTAEIIOB).

IIpakTHyeckas padora «/3yueHne ocoOEHHOCTEN CTPOEHHS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Paznenel u 3anaun aHTpONOJIOrMU. MeToAbI aHTPONIOJIOTUH.

CraHOBIEHUE NPEICTABICHUNA O MPOMCXOXKICHUU 4esoBeKa. PemurunosHeie
B033peHus. COBpEMEHHbBIE HAYYHBIE TEOPHH.

Cx0AcTBO yenoBeka ¢ KUBOTHBIMH. CHCTEMAaTUYECKOE MOJIOKEHUE YETTOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKAa C  JKUBOTHBIMU:  CPaBHHUTENIBHO-
MOpPQOJIOTUYECKHE, AMOPHUOJIOTUYECKHE, (bU3H0TOT0-ONOXUMUYECKHE,
noBefeH4Yeckue. OTIMYKS YEeIOBEKa OT KUBOTHBIX. [IpsIMOX0XKI€eHHE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBuxymire cuibl (pakTopsl) aHTpONOreHe3a: OMOJIOTUYECKUE, COLUaIbHbIC.
CooTHolieHrne OMOIOTMYECKUX U COIIMABHBIX ()aKTOPOB B aHTPOIOTEHESE.

OcCHOBHBIE CTaJAUMU AHTPOIOTreHe3a. PaHHMe ueroBexkooOpasHbie 00€3bsHBI
(IPOKOHCYJIBI) M PaHHUE MMOHTUIBI — O0IIUE MPEKH Y€JI0BEKOOOPa3HBIX 00€3bsH U
Io/ied. ABCTPAJIONIUTEKU — JIBYHOTHE MPEIKHU JItoJeh. YeIOBEeK yMeblil, epBbIe
W3TOTOBJICHUS OpyAud TpyAa. YeloBeK NpsMOXOIAIIMKA U NEPBBIA BBIXOJ JIIOJIEU
3a  npenensl  Adpuku. YenmoBek remenvOeprckuii  — 00mMA  TPEIOK
HEaH/IEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YenoBeK HEaHAEPTAIbCKUN
KaK BUJ JIFOJEH XOJIOMHOTO KiauMarta. YenoBeK pa3yMHbII COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YeJIOBEK, OCBOCHHE KOHTMHEHTOB 3a mpeaenamu Adpuku.
[TaneoreneTrka 1 NajgeoOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4elOoBeKa. EcTecTBEeHHBI OTOOpP B MOMYJISIMIX
yenoBeka. MyTannoHHBIA Tpouecc U noaumopdusm. IlomynsiuoHHbIE BOJHBI,
nperid renoB, murpanus u «3G@eKT ocHOBATENS» B MOMYNIALUIX COBPEMEHHOTO
4eJI0BEKa.

Yenoseueckue pacwl. [loHatue o pace. bonbiime packl: eBpomneongHast
(eBpasmiickasi),  aBCTpajOo-HErpoujHas  (PKBATOpUabHAs),  MOHTOJOHWIHAsS
(a3maTcko-aMepuKaHCKas). Bpems M myTu pacceleHHs] 4YejoBEKa IO IUIAHETE.
EnunctBo  dyenoBeueckux  pac. HayuHas  HECOCTOSITENIBHOCTb — pacu3Ma.
[Tprcnoco0IeHHOCTh 4YENOBEKAa K pa3HbIM YCIOBUSAM OKPYXaroLlel Cperbl.
BnusiHue reorpaduueckoit cpenpl M apelia TEHOB Ha MOPQOJIOTHUIO U
(bU3MONOTHIO YeTIOBeKa.

MexauciuminHapaple  MeToabl B (usmyeckodt  (OMOJIOTHYECKON)
AHTPONOJIOTMU.  OBOJIIOLIMOHHAS ~ AHTPONOJOTUS M MAJIE0aHTPOIOJIOTUs
4eJI0BEYECKUX Monysiuuid. buoconuanbHble MCCIEIOBaHMUs MPUPOJBI YEIOBEKA.
HccnenoBanue KOBOMIOIUHI OMOIOTUYECKOTO U COIIMATIBHOTO B YEIOBEKE.

JdemoHcTpanumn

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

Tabnuup! 1 cxembl: «MeTobl aHTPOIIOJIOTUNY, «I 0JIOBHOM MO3I YEJIOBEKay,
«YenoBekooOpa3Hble 00€3bsAHb, «CKeleT YeIOoBeKa M CKEJeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbID», «J[BHKYIIUE CUIIBI aHTPOIIOT€HE3a», « DBOJIIOLIMOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «YenoBek  ymensli», «Yenosek
OpSIMOXOJAIIMIY, «/leHncoBckuil yenoBek» «Heanaepranpipl», «KpoMaHbOHLIBIY,
«[Ipenxu uyenoBekay, «ITarbl IBOJIOLUY YETIOBEKay, «Packl uemoBekay.

OOopynoBaHue: MyJSKM  OKaMEHEJNOCTEeH, NpeaIMeTOB MaTepUabHOU
KyJIbTypbl TpPENKOB YeJOBeKa, penpoAaykiuu (pororpaduu) KapTuH C
MU(DOJIOTUYECKUMU U OHOJEHCKUMHU CIO)KETaMU TPOUCXOXKICHHUS YEJIOBEKa,
¢dotorpadun HaX0JOK UCKOIIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIb
yepena 4YeJOBEKAa M 4Yepena IIMMIAaH3€, MOJEIb KHUCTU 4YeJOBEKa U KHUCTH
HIMMIIAH3€, MOJAEIIA TOPCa MPEAKOB YEIIOBEKA.

JlaGopaTtopnass pabora «l3yueHue ocoOeHHOCTEH CTPOCHHs CKeleTa
YEJIOBEKA, CBA3aHHBIX C MPSIMOXO0XKICHUEM.

IIpakTHyeckas padora «/3yueHune 3K0JI0rMYeCKUX aanTalui YeIOBEKay.

Tema 6. Dkojiorusi — Hayka 0 B3aHMOOTHOIIEHHSIX OPraHU3MOB U
HAJIOPraHU3MEHHBIX CUCTEM C OKpY:KaKIleil cpeaou

3apoxxaeHue u pa3BuTHe 3kojoruu B Tpyaax A. ['ymGonbara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
9K0JIOTUU. CBSI3b KOJIOTUH C IPYTUMH HAyKaMHU.



Metoasl skonoruu. IloneBwsie HaOMIOACHMS. DKCIEPUMEHTBHI B SKOJIOTHH:
npupojHble W JabopaTtopHble. MoaenupoBaHue B OKOJOTMH. MOHUTOPUHT
OKPYKaIOIIeH Cpebl: JTOKATBHBIN, PETHOHATBHBIA U TJI00ATHHBIN.

3HayeHUE DOKOJIOTMYECKUX 3HAHUW Ui YEJIOBEKa. DKOJOTMYECKOe
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YenoBedecTBa ¢ Npuponoi. dopmupoBaHue
HKOJIOTHYECKOM KYJIBTYPbI M IKOJOTMYECKOM I'PAMOTHOCTH HACEJICHUS.

JdemoHcTpanumn

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

Tabmuubl u cxembl: «Pazgensr sxonorun», «Metoasl skonorun», «Cxema
MOHUTOPHUHIA OKPYKAOLIEN CPEIBDY.

JlaGopaTopHuasi padora «3yuenue METOJIOB AKOJIOTUYECKUX
HUCCIIEI0OBaHUI.

Tema 7. Opranusmsbl 4 cpeaa OOUTAHUA

Okonorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
IKOJIOTUYECKUX (HAaKTOPOB: abMoTHUECKUEe, OMOTHYECKUE, aHTponoreHHbIe. O01me
3aKOHOMEPHOCTH JAEUCTBUS 3Kojormueckux (axrtopos. IIpaBuno munumyma (K.
[lnpenrens, 0. JIu6ux). TomepaHTHOCTb. DBPUOHMOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBI.

Abuotnyeckue ¢akropbl. CBeT Kak sKkonoruueckuin akrop. [eiictBue
Pa3HBIX YYAaCTKOB COJIHEYHOI'O CIEKTpa Ha OPraHU3Mbl. DKOJOTMYECKUE TPYIIIbI
pacTeHUil M >KUBOTHBIX II0 OTHOIIEHWIO K cBeTy. CHUrHalbHasi poOJib CBETA.
DOTONEPUOIU3M.

Temneparypa kak »skojoruueckui Qakrop. JledicTBue TeMreparypsl Ha
opranu3Mmbl. [oMKHIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocte kak 3konornueckuit dakrtop. I[IpucnocobneHus pacTeHHil K
nojJiep>KaHuio0 BojHOro Oananca. Knaccudukanus pacTeHUH MO OTHOUIEHUIO K
Boje. [Ipucnoco6nenns KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXHUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3YIIHAs, MMOYBEHHAs,
ryOMHHas  TOANOYBEHHAs,  BHyTpuopraHu3MeHHas.  DU3HKO-XUMHYECKHE
0COOEHHOCTH cpel oOuTaHus opraHu3moB. llpucnocoOiieHus OpraHu3MOB K
YKU3HU B Pa3HbIX Cpeaax.

buonornyeckue putmbl. BHemiHwe u BHyTpeHHHE pPUTMbL. CyTOUHBIE U
TOJUYHbIE PUTMBL. [IpHCrOCOONIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSM
YCIIOBUU KU3HU.

Kusznennsie @Qopmbl opranuzMoB. [loHsiTue O JKU3HEHHOW (QopmMme.
KusznenHbie POpMbI pacTeHU: 1E€PEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
re0OUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOCHUS M 00pa3a KU3HHU.

buotnueckue (bakTopsI. Bunet  OMoTHMYeCKMX — B3aUMOJICHCTBUIL:
KOHKYPEHIUS, XUITHUYECTBO, cUMOUO03 U ero gopmel. [lapazutusm, koonepanus,
MyTYyaju3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJieOHn4YecTBO). Hetpoduueckue
B3aMMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, Gadpudeckue). 3HAUYCHHE
OMOTUYECKUX B3aUMOJICHCTBUN Il CYIIECTBOBAaHUS OPTraHU3MOB B Cpelie
obutanus. [I[puHIKIT KOHKYPEHTHOTO UCKITIOYEHUSI.

JdeMoHcTpanuu

Tabmuubl U cxembl: «IJkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TElIOKpOBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE >KUBOTHBIEY», «Dusznonornueckue aganTaluu
KUBOTHBIX», «Cpenbpl o0O0MTaHUSI OpraHu3MoBy, «buosoruueckue pUTMBIY,
«Kusnennole  Gopmbl  pactenmity, <« KuzHeHHbIE  (GOPMBI  KHUBOTHBIXY,
«IKOoCcHCTEMA HIMPOKOJIUCTBEHHOIO Jieca», « IKOCUCTEMa XBOMHOTO Jiecay, «llenu
nUTaHus», «XunHudecTBoy, «llapasutmsm», «Koukypenius», «CumoOmnos»,
«KommeHcanmuzmy.

O6opynoBanue: repbapuM pacTeHUW M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO Pa3UYHBIX SKOJOTUYECKUX (PAKTOPOB, TepOapuu CBETOIHOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHUI, CBETOJNIOOUBBIC, TCHETIOOMBBHIC H
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTEHUS, repOapuu U KOJUICKIIUU TETIOTIOOUBHIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Uydesa MTUIl U 3Bepel, repdbapuu
pacTeHui, OoTHOCSUMXCS K rurpoduram, kcepoduraM, me3opuTaM, KOMHATHBIE
pacTeHusl TaHHBIX TPYII, KOJUIEKIIMN KUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpelax,
repOapuu W KOJUICKIIMM PACTCHWA W JKUBOTHBIX, OOJAJAIONUX dYepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHHSIM YCIOBUW JKU3HH, repOapuu u
KOJUICKIIUU PACTEHUN M >KUBOTHBIX PA3JIMYHBIX YXKU3HEHHBIX (OPM, KOJUIEKLIUU
KUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3AUMOIECHCTBUSIX.

JlabopaTopuasi padora «BpisiBIeHHE MNPUCTOCOOJICHUI OpPTraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopnasi padora «BbisiBIeHHE TNPUCTOCOOJICHUI OpPTraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlaGopaTopnasi paGora «AHATOMHUYECKHME OCOOCHHOCTH pAaCTEHUU U3
Pa3HBIX MECT OOMTAHUS.

Tema 8. Dxoy10rusl BUAOB U MOMYJIANMMA

DKOJIOTUYECKUE  XapaKTEPUCTHKU NOMYJIALINH. [Momymsimusas ~ Kak
Oounonoruyeckas cucrema. Poib HEOJHOPOAHOCTU Cpelibl, GU3NMUECKUX OapbhepoB U
0co0eHHOCTeN OMOJOoruu BUIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeIW MOMYJSIUUA: YHUCIEHHOCTh, IUIOTHOCTb,



BO3pDAaCTHAasi M IIOJIOBasi CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALHA.

Dkosioruyeckas CTpykrypa nonyiasiuud. OUeHKa YMCIEHHOCTU MOMYJISIINU.
JlnHamMuka monynsiuuyd U €€ peryisiuus. bUOTHUYECKUI NMOTEHUHAN IOIMYJIALUH.
MonenupoBaHue AMHAMUKY TTonyasiuuu. KpuBble pocTa YMCIEHHOCTH TTOMYJISIIUH.
KpuBble BbDKMBaHUA. Perynsnus YUCICHHOCTH TOMYJANHA: posib (PaKTOpOB,
3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTU. JKOJIOTUYECKHUE CTPATETUH BUJOB (T- U
K-ctparerun).

[Tonarue o0 sKoJlorMYECKON HUIEe Buaa. MecTtooOuTanue. MHoOroMepHas
Mozenb 3kosiorndeckon HumM Jx.M. XarumHcoHa. Pa3mepbl 3KOIOTMYECKOU
Hul. [loTeHnmanpHas v peanr3oBaHHas HULIU.

Bun kak cucrema nomynsanmii. Apeansl BUAOB. Buapl M uX KU3HEHHBIE
CTpaTeruu. JKOJIOTMUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJCHUS W MUTpalMil >KUBOTHBIX. buonoruueckue
VHBA3UU YyKEPOAHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: k. . XaTunHCOH.

Tabmuiel U cxeMbl: «IKOJOTMYECKHUE XAPAKTEPUCTHUKH  TIOMYJISIIAN,
«ITpocTpaHCTBEHHass  CTpyKTypa nHomyasanuw», «Bo3pactHeie  nupamMuisl
nonyisiiun», «CKOpOCTh  3aceleHUss TMOBEPXHOCTH 3eMJIM  Pa3IMYHbIMU
opranuszmMammn», «Moaens 3kosornyeckor Humm J[x. M. Xarunaconay.

O6opynoBaHue: repOapuu pacTeHUM, KOJJIEKITUN KUBOTHBIX.

JlaGopaTopnass  pabora  «IIpucnocoOneHuss ceMsH  pacTeHUH K
pacceeHuIo».

Tema 9. Ikoj0rust COO0IECTB. IKOJOIrHUECKHE CUCTEMBI.

CoolmiectBa opranu3moB. buoneno3 u ero crTpykrypa. CBsizu MEXIy
OpraHn3MaMu B OHOIIEHO3E.

Dxocucrtema kak OoTkpbiTas cucrema (A. x. Tencnu). OyHKIIMOHATBHBIC
OJIOKM OpPraHM3MOB B DKOCHUCTEME: MPOMYIEHThI, KOHCYMEHTHI, PEIyICHTHI.
Tpoduueckne ypoBuu. Tpoduueckue nemm u cetu. AOuoTHUECKHE OJOKH
skocucteM. [1ouBsl u Wikl B 3kocucteMax. KpyroBoport BEIIECTB U MOTOK SHEPTUU
B DKOCHCTEME.

OCHOBHBIC  TIOKa3zaTelau  JIKOCUCTEeMbl. buomMacca uw  mpoaykuus.
DKOJIOTUYECKHUE TUPAMUIBI YUCeTT, ONOMACCHI M SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Dayxmyayuu.
HamnpapneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBuuHbie U
BTOPUYHBIE CYKIIECCUM U HUX TMPUYUHBI. AHTPONOTEHHbIC BO3JCHUCTBUS Ha
cykueccuu. KinumakcHoe coobiiectBo. buopaznoobdpasue u 1moHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOITIECTB.



[Tpuponnbie 3x0ocUCTEMBI. JKOcucmemsbl 03Ep U pex. IKocucmemvl Mopetl U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, cmeneu, nyCcmoltb.

AHTpONOre€HHBbIE HKOCUCTEMBI. ArposkocucTteMa. ArpoueHo3. Pazmuuus
MEXIYy aHTPOIIOT€HHBIMU U MPUPOTHBIMHU 3KOCHCTEMaMHU.

Ypboskocuctembl. OCHOBHBbIE KOMIIOHEHTHI ypOo3kocucTeM. [opojackas
bnopa u ¢dayna. CuHaHTpOomm3anus TOpPOACKON ¢ayHbl. buonmormyeckoe u
XO3SIICTBEHHOE 3HAaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJCHCTBUI OPraHU3MOB B
sKkocuctemax. Ponv kackaonoco sgghexkma u 6udos-30uhpukamopos (Kirouesvix
61008) 8 yHKYUOHUposaHuu 3Kkocucmem. IIepeHOC SHEPIUU U BEIIECTB MEXKIY
CMEXXHBIMH 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTAHU3MOB, MOIYJISALUNA U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030eticmaus 3GepASHeHUU pPA3HbIX Munos Ha
cybOpeaHu3MeHHOM, OP2AHUIMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
OCHOBbl ~ IKOJI02UYECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B8030€UCMEUAL.
MeTomoa0THss MOHUTOPUHTA €CTECTBEHHBIX U @HTPOIIOTEHHBIX IKOCUCTEM.

JdemoHcTpanumn
[Toptpert: A. JIx. Tencnu.
Tabmuubt u  cxeMbl:  «CTpykTypa  OuoueHo3a»,  «DKOCUCTEMA

IIUPOKOJUCTBEHHOTO Jiecay, « IKOCHCTEMa XBOWHOTO Jiecay, « DyHKIIMOHATHHBIC
TPYIIBI OPraHU3MOB B JKOCHCTeMe», «KpyroBopoT BemiecTB B 3IKOCHUCTEMEY,
«enu nutanus (nmacTOUIIHAS, JETPUTHAS)», «DKOJIOTHYECKass TUPAMHIA YUCEID,
«JKonoruyeckas nupamua OMOMacChly), «IKOJIOTHMUEcKas MUpaMuia SHEPTUMY,
«O0pazoBanue 0osiotay, «llepBuunas cykieccus», «BoccTaHOBIEHHE Jieca MOCe
noxkapa», «JKOCHUCTeMa 03epay», «ArporeHo3», «KpyroBopoT BemiecTB U MOTOK
SHEpPruH B arpoueHose», «[Ipumepsl ypooskocucTem.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMKA HACEKOMBIX, Uydelia MTHIL U
3Bepeil, repdapuu KyJbTypHBIX M JUKOPACTYIIUX PACTEHUH, aKBAPUYM KaK MOJIEIb
KOCHCTEMBI.

IIpakTuyeckas padora «/3ydenne u onrucanrue ypO03IKOCUCTEMBDY.

JlaGopaTopnas paGora «lI3yueHue pa3HOOOpa3usi MENKHX IMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HbIX SKOCUCTEMAX).

IKCKYpcUsi «IKCKYpCHs B TUIMYHBIN OnoreoieHo3 (B ayOpaBy, Oepe3HsK,
CJIBHUK, HA CYXOIOJIBHBIA UM IOMMEHHBIN YT, 03€pO, O0TI0TO)».

IKCKYpcUsi «IDKCKYpCUsS B arpo’KOCHUCTeMy (HA MOJ€ WA B TEIUIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — obmierianerapHasi o0osiouka 3eMiM, TZI€ CYIIECTBYET WIIU
CyILIECTBOBaJIa >kKM3Hb. Pa3BuTHe mpencrasieHuit o 6uocdepe B Tpynax . 3rocca.



VYuenue B. U. Bepnaackoro o 6uocdepe. Ob6mactu 6mocdepsr u e€ coctas. JKupoe
BEIIECTBO OHOChEepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cyliecTBOBaHus Ouocdepsl. OcodeHHOCTH Onochepsl Kak
rio0abHON 3KOCUCTEMBI. JlMHamMuueckoe paBHoBecue B Ouochepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKHE HUKIbI (yriepoaa, a3oTa). PUTMHUYHOCTD sIBIIEHUM
B Ouocdepe.

3oHanbHOCTh Ouocheprl. I[lonsitue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U IIUPOKOJIUCTBEHHBIE Jieca, CTeH, CABaHHBI,
NMyCTBIHU, TPOIMYECKHUE JIeCa, BHICOKOTOphbs. Kinumar, pacTUTENbHBIN U 5KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KUBBIX CHUCTEM, OIICHKA WX PECYPCHOTO MOTEHIIMAIa U
ouochepHbIx QyHKIUH.

JdeMoHcTpanuu

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

Tabmumpr u cxemsl: «I'eocdepst 3emnn», «KpyroBopoT azora B mpupome»,
«KpyroBopoT yriepojga B mpupone», «KpyroBopoT KuCIOpOoJa B MPUPOIEH,
«KpyroBopoT Boawl B mipupoje», «OCHOBHBIE OMOMBI Cymny, «Knummatudeckue
nosica 3emnn», «TyHapay, «Takray, «Cmemanneiii gec», «ILIMpokoancTBEHHBIM
aecy, «Crenby, «CaBanHay, «IlycTeiHsay, « Tponuueckuii nec.

O6opynoBanue: repbapun pacTeHUI pa3HbIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YennoBek u OKpy:xawuias cpeaa

DKOJIOTMUECKHE KPU3UChI M HMX MpUYMHBL. Bo3nelicTBue uyenoBeka Ha
ouochepy. 3arpszHeHue Bo3aymIHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HeHUE
BoAHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHune Kiumara.

AHTpPONOreHHOE BO3JEHCTBHE HA PACTUTENBHBIN U KUBOTHBIM Mup. OxpaHa
pPacCTUTENBHOTO W JKUBOTHOTO MHUpa. OCHOBHBIE NPHUHIMIBI OXPaHbl MPUPOJBI.
Kpacaeie kHuru. Oco0o oxpansemble mpupoanbie Ttepputopun (OOIIT).
Borannueckue casbl U 300J0THYECKHE ITAPKH.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOTO Pa3BUTUS YEJIIOBEUECTBA U IPUPOIBIL.
PannonanbHoe  MPUPOAOMNONIB30BAaHME M COXpaHEHHE  OMOJOTHYECKOTrO
pazHooOpazus 3emuu. OOmMe 3aKOHOMEPHOCTH TJIOOANBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIECTBU.

Pa3zBuTne METONOB MOHHMTOPUHIAa Pa3BUTUSL OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie ucciedo8anus nepexooa K pecypcocbepezarowell u
KOHKYPEeHmOocnocooHou snepeemuxe. buonoeuueckoe paznoobpasue u ouopecypchni.
Hayuonanvuvle ungopmayuonnvle cucmemsl, obecneyugarwujue O00CmMyn K
uHgopmayuu no COCMOAHUIO OMOENbHbIX 6U008 U Kkocucmem. (OCHOBbI



sKopeaburumayuu IKocucmem U Ccnocob6o8 6OopvOvLl ¢  OUONOBPENCOCHUAMU.
Pexoncmpykyus mopckux u nazemHuvIxX d9KOCUCTEM.

JdemoHcTpanumn

Tabmumet W cxeMbl:  «3arpsi3HeHHE  aTMOcQepb»,  «3arps3HEHHE
ruapocdepbl», «3arpssHeHre 1ouBb», «llapHukoBeiii  AdpdekT», «Ocobdo
OXpaHseMbIe TIPUPOTHBIC TEPPUTOPHUIY, «MOJEH yIIpaBIsIeMOTO MUPAY.
O6opynoBanue: ¢doTorpaduu OXpaHSIEMBIX PACTCHHH W KUBOTHBIX KpacHoi
kHuru Poccutickoit @eneparuu, KpacHoil KHUTH perroHa.



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

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOydJarouMucs MporpaMM CpeaHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIE,
METAaNpPEIMETHBIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIhTaTOB OCBOEHUS MPOTPAMMBI 110 OMOJIOTHUN
BBIJICJICHBI CIIEAYIONINE COCTABJISIONINE: OCO3HAHUE OOYJarONTUMUCS POCCUNUCKON
IPAKIAHCKOM UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOINpEACNICHUIO, Haiuuyue Mmomusayuu K OOYYEHUIO  OHMOJIOTHH,
yeneHanpasiienHoe pazeumue BHYTPEHHUX YOEXKIEHUN JHUYHOCTH Ha OCHOBE
KITFOUEBBIX ITIEHHOCTEH W WMCTOPUYECKUX TPATUIIUNA Pa3BUTHS OHOJOTUYECKOTO
3HaHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOUINXCA PYKOBOJCTBOBATHCS B CBOEH
JEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3OBaHUs, Haauuue  NPABOCO3IHAHUS  SKOJOTUYECKON
KYJIbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH )KU3HECHHBIE TUTAHBI.

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTPAMMBI IO OMOJIOTHH JTOCTUTAIOTCS
B EIMHCTBE YYEOHOW M BOCIHUTATEIBHON JEATEIbHOCTH B COOTBETCTBUHU C
TPAAULUUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMUA, UICTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBUJIAMHU U HOPMaMU
MOBEJICHUSI W CIIOCOOCTBYIOT TIPOIIECCaM CaMOIIO3HAHMS, CAaMOBOCIHUTAHUS U
CaMOpa3BUTHUS, PA3BUTUSI BHYTPEHHEW MO3ULUM JMYHOCTH, NATPUOTU3MA U
YBaXKEHUS K 3aKOHY W IMPABOIOPAIKY, YEJTOBEKY TpyJa U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBa)KE€HHUsI, OCPEKHOr0 OTHOIIEHUS K KYJbTYPHOMY HACIEeIUI0 U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickonn depepaunu, npupoje u
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOTO mipeamera «buomorus»
JOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YyYaroIIMXcsl pyKOBOJCTBOBATHCA
chOpMUPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIWM, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHNX
TPAJAMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIBHOCTH B IMPOLECCE pEalM3allii OCHOBHBIX HAIPaBICHUN
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON IMO3HUIMH O0YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX MpaB MU OOS3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPSIKa;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIIbBHOCTH TPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX W MO3HABATENIbHBIX 3a]a4, BHITOJHECHUH
OMOIOTMUYECKUX IKCTIEPUMEHTOB,

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

YMEHHE YYHMTHIBATh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJCHCTBHS JIOJEH ¢ pa3HbIMU yOEKACHUAMHU, KyJIbTYPHBIMH LIEHHOCTSIMH U
COIMAJIbHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOILIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHbIX, TO3HABATEIbHBIX M HCCJIEAOBATENBLCKUX 3aJady, YBaXKHUTEJIBHOIO
OTHOIICHHUS K MHEHHUIO OIMOHEHTOB MpU OOCYKJICHHUH CIOPHBIX BOMPOCOB
OMOJIOTHYECKOTO COJEPKaHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) IAaTPHOTHYECKOT0 BOCITUTAHUSA:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTHU3Ma, YBAXKEHHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH MHEPEN
Ponuuou, ropmoctn 3a cBOM Kpal, CBOO PoauHy, CBOM A3BIK W KYJBTYpY,
MPOIIJIOE U HACTOSIIIEe MHOTOHAIIMOHAILHOTO Hapoja Poccuuy;

[EHHOCTHOE OTHOUIIEHUE K MPUPOJHOMY HACIIEUIO U MaMITHUKAM TPUPOJIbI,
JNOCTHXKEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKHUX YYEHBIX B CTAaHOBIICEHUE H
pa3BuUTHE OHOJOTUU, TMOHUMAHUSA 3HAYEHHs OHOJOTMHM B TMO3HAHUU 3aKOHOB
IPUPOBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

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

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUICKOI0 HApOIa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

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

OCO3HaHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOIO OYAYIIETo;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POAMUTEIISAM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPUHATUSA IIEHHOCTEW CEeMEHHOM JKU3HU B COOTBETCTBUU C
TpaguuusamMu Haponos Poccun;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

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

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



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

S) ¢usnyeckoro BocnuTaHus, GOPMHUPOBAHHUA KYJILTYPbl 310POBbS H
IMOLMOHAJIBLHOIO0 0/1aroNoyYus:

NOHMMaHHE U pealu3alus 370pOoBOro U 0Oe3omacHOro odOpasza JKU3HU
(3m0poBO€  THUTaHHWE, COONIOJEHHME TUTHEHUYECKUX TPaBHJI U HOPM,
cOAaHCUPOBAHHBIM PEXKUM 3aHATUH M OTHBIXa, peryisipHas ¢uznyeckKas
aKTUBHOCTb), OEpEKHOI0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOLICHUS K
cOOCTBEHHOMY (PM3HUYECKOMY U IICUXUYECKOMY 3/J0POBBIO;

IIOHMMAHUE LEHHOCTHM NPABWI WHIMBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€30IacHOr0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAaHHE TOCIEACTBUM U HENPUATHUS BPEAHBIX NMPUBBIUEK (YIMOTpeOIeHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpEeHHUS1);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPYZY, OCO3HAaHKE IIEHHOCTH MacTepCTBa, TPYA0II00uE;

FOTOBHOCTb K AKTMBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW W COLUAIBHOM
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, TUNIAHUPOBATH U CAMOCTOSITENIHHO
BBIIIOJIHATH TAKYIO IESITEIBHOCTD;

UHTEpPEC K pa3inyHbIM cpepaM MpodecCHnoHATbHON AESTEIbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peasr30BBIBATH
COOCTBEHHBIE KU3HEHHBIC TIJIaHBbI;

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

7) 3K0JIOrH4€CKOI0 BOCIIUTAHMSA

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

NOBBILIEHUE YPOBHS OSKOJOTHYECKOW KyJbTYpbl: INPUOOPETEHHE OIIbITA
IUIAHUPOBAHMS IIOCTYIIKOB M OLICHKM HMX BO3MOXKHBIX IIOCIHEACTBUM A
OKPYXaroUen Cpebl;

OCO3HaHHE TI00ATBHOTO XapakTepa SKOJIOTMYECKUX MpoOJeM U myTed HuX
pELICHMS;

CIIOCOOHOCTh HMCIOJIB30BaTh IpPHOOpETaeMble MNpU H3YYEHUM OHUOJIOrHU
3HaHWSA M YMEHHUS IPU PEIIEHUH MpoOJieM, CBA3aHHBIX C PalUOHAIBHBIM
IPUPOJIOTIONB30BaHUEM  (COONIIO/IEHHE  TPaBWJ  TOBEIEHUS B  MPHUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B SKOCHUCTEMAX, OXpaHy BHJIOB,
KOCUCTEM, OHOChEpHI);

aKTUBHOE HENpPHUATHE JEHUCTBUM, TNPUHOCAIIUX Bpel  OKPYKAIOLIEH
IPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOIATONPUSATHBIE SKOJIOIMYECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUI U IPENOTBpALIATh UX;



HAJIMYUE PA3BUTOTO SKOJOTHYECKOTO MBIIUICHHUS, 3KOJOTHYECKON KYJIbTYpHI,
OTIbITa JESITEIbHOCTH HKOJIOTMYECKOM HaNpPaBJIEHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMH B TO3HABATENIbHOM, KOMMYHHUKATUBHOW M COLIMATIBHOU
NPaKTHUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKOH JESITeIbHOCTH SKOJIOTHUECKOM
HaNpaBJIeHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH U OOLIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha JHAJOre
KYJIBTYP, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM W YHUTATENbCKOM KYJNbTYphl KaK CpEICTBa
B3aMMOJICHCTBHS MEXIY JTIOABMH U IMO3HAHUS MUPA;

NOHMMaHUE crneuu(UK OHONOTHH KakK HayKH, OCO3HaHUS €€ poiu B
(GopMHpPOBaHUN PALIMOHATBFHOTO HAYYHOI'O MBIIUICHUS, CO3/IaHUM II€JI0OCTHOTO
IpeACTaBIeHUS 00 OKpY’XKalolleM MHpe KaK O €IMHCTBE NPUPOIbI, YeJIOBEKa U
oOmiecTBa, B MO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M PpELIEHUH MpodiieM
COXpaHEHHUS MPUPOJIHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JJII COBPEMEHHOW IMBHIIM3AIINH:
oOecrieyeHHsi HOBOTO YPOBHS Pa3BUTUS MEAMLMHBI, CO3/JaHUE MEPCHEKTHUBHBIX
OMOTEXHOJOrWH, CHOCOOHBIX  pelaTh pecypcHble NpoOJIeMbl  Pa3BUTHA
YeJI0BEYECTBA, MOUCKA MyTeH BBIXOJA U3 II00ANbHBIX SKOJIOTMYECKUX MPOOIeM U
ofOecrieueHnss  mepexoAa K  yCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCTOJIb30BAHUIO TPUPOAHBIX PECYpCOB U (HOPMUPOBAHUIO HOBBIX CTAaHAAPTOB
KHU3HU;

3aMHTEPECOBAHHOCTh B TIONYYEHMHM OHOJOTMYECKMX 3HAaHUM B LEJIX
NOBBIIICHUSI OO0IIeW KyJbTYpbl, €CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH, Kak
COCTaBHOHM 4acTH (DyHKUMOHAJIBHOM I'PaMOTHOCTH OOydaromuxcs, Gpopmupyemon
pY U3y4eHUH OHOJIOTUY;

NOHUMaHHUE CYIIHOCTH METOJOB IO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh TMOJy4YaeMmble 3HAHWMS JIs aHaju3a u
OOBSICHEHUS ABIICHUN OKPYKAIOLIETO MUpa U MPOUCXOIAUINX B HEM M3MEHEHHH,
yMEHHE JeflaTh OOOCHOBAHHbBIE 3aKIIOYEHHUS Ha OCHOBE HAyYHBIX (DaKTOB H
UMEIOIINXCS JAHHBIX C LIEJbI0 MOJIyUYeHUs JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIbHO HCIOJIb30BATh OMOJIOTHMYECKUE 3HAHUS IS
pelieHust npo6sieM B peabHbIX JKU3HEHHBIX CUTYaIIUAX;

OCO3HAHHE IIEHHOCTH HAy4YHOU JEesTeNIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
IPOEKTHYIO M UCCIEI0BATEIbCKYIO ACSITEIbHOCTh UHANBHUIYaJIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIOCOOHOCTH K  HENpPEphIBHOMY  OOpa3oBaHUIO U
caMo00pa30BaHUIO, K AKTHMBHOMY IIOJIyY€HUIO HOBBIX 3HAaHMU IO OHMOJIOTUH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpeameTHbie pe3yJbTaThl OCBOEHUSI yyeOHOro mpeamera «buonorus»
BKJIIOYAIOT: 3HAuMMble i (OPMHPOBAHUS MHUPOBO33PEHUSI OOy4YaIOMIMXCA
MEXIUCIUIUTMHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYYHbIE MOHATUSA, OTPaXKAIOIINE
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHpa H CHENU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, MpPOIiecc,
cucTeMa, HayudHbIM (DaKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
ucclenoBaHue,  HaONOJeHHe, M3MEpPEHUe, OKCIEPUMEHT U JIpyrue);
yHUBEpCAIbHbIC Yy4eOHBbIE JEUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHBHBEIE,

PETYJISITUBHBIE), o0ecrneunBaroIme dbopmupoBanue GyHKIIMOHATIBHOM
IPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIIMM OOYyYaloUIuXcs; CIOCOOHOCTD
o0yyaromumxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIIIIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUS M  YHUBEpCaJbHble Yy4yeOHble JCHCTBUS B
II0O3HABATEJILHOU U COLUAIIBHOW MPAKTHUKE.

B pesynapraTte wW3ydeHumss OWONOTMM HA YPOBHE CpEaHETO OOIIero
obpazoBanusi y oOydyaromerocs OyayT chOpMHUpPOBaHbl  IMO3HABATEIIbHBIC
yHUBEpCalbHble yueOHbIE ACHCTBUS, KOMMYHUKATUBHBIE YHUBEpPCAJIbHbIE YUEeOHbIC
NEUCTBUS, PEryJIsTUBHbIE YyHHUBEpCAJbHbIE Yy4eOHbIE JACHCTBUS, COBMECTHas
NEeSATEeTLHOCTD.

MeranpeaMeTHbIe PE3yNbTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO O0OIIEero
00pa3oBaHMs TOKHBI OTPAXKATh:

OBananenue YHHMBepCaJbHbIMH yueOHBIMU NMO3HABATEJIbLHBIMH
AefCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeMCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh U AKTyaJIW3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHanmu3a, cUHTE3a, CPaBHEHMSI, Kiaccuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMONOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHBbIC NMPHU3HAKH, YCTAHABINBATH
CBSI3U C IPYTUMHU MOHSATUSAMH );

OTpEeNEeNATh LeNu JeATeIbHOCTH, 3a/laBas MapaMeTpbl M KpPUTEPUU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETISIMU;

WCITOJIH30BaTh OMOJIOTUYECKHUE TMOHATUS ISl OOBsICHEHUS (PAKTOB W SIBICHUIN
YKABOW NPUPOJBI;

CTPOUTH JIOTUYECKHE pPACCYXKIEHUsA (MHAYKTUBHBIC, JI€yKTUBHbBIC, IO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SIBJICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTh CXEMHO-MO/ICJIbHBIE cpencTtBa IS TPEICTaBIICHUS
CYIIIECTBEHHBIX CBS3CHM M OTHOIICHUN B M3y4aeMbIX OMOJIOTMUECKHX OOBEKTax, a



TaKkK€  NPOTHUBOPEUYHMI  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaTeiBaTh IUIaH PEIICHUs MPOOJIEMBbI C YYETOM aHaIN3a MMEIOIIUXCS
MaTepHalbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEIBHOCTh, OLIECHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTENbHOCTH;

KOOPAMHUPOBaTh M  BBIMOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOJACHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE IPU PELICHUHN )KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoljeM, CHOCOOHOCTRIO M TOTOBHOCTBIO K
CaMOCTOSATEIbHOMY TIOMCKY METOJIOB PEIEHHS MPAKTHUECKUX 3324, TIPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIONIb30BaTh pPAa3iMyuHble BUABI JEATEIBHOCTH IO TOJXYYEHHIO HOBOTO
3HaHUS, €ro HWHTEPIpEeTalMH, MPeoOpPa3OBaHUI0 M TNPUMEHEHHUI0 B Y4eOHBIX
CUTYallUsX, B TOM YUCJIE MPH CO3JaHUH YUEOHBIX U COLUATbHBIX IPOEKTOB;

(dbopmMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BIaJIeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHSITUSIMHU M METOJIaMH;

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

BBISIBIISITh TIPUYMHHO-CIIEJCTBEHHBIE CBS3M UM aKTyaJM3UPOBaTh 3ajauvy,
BBIJIBUTATh TUIOTE3y €€ pPEeLIeHHs, HAaXOAMTb ApryMEHThI AJS JOKa3aTeIbCTBA
CBOMX YTBEPXICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE PpELICHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh LIEJCHANPABICHHBI MOMCK MEPEeHOca CPEACTB U CIOCOOOB
JENUCTBUS B MPO(GECCHOHATBHYIO CPEy;

yYMETh MEPEHOCUTh 3HAHWS B TMO3HABATEIbHYIO M IPAKTHUYECKYIO 00JacTH
KHU3HEIeATEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIEC HJEU, NpeiaraTh OpUTHHAJIbHBIE MOIXOJbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nnopmanueii:

OpPHEHTHPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpMALUU (TEKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHTEeparype, OWOJIOTHYECKUX CIIOBApsAX W
CIPaBOYHHKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh



nH(OPMAITUIO PA3IMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

(GbopMyIMpPOBaTh 3aNPOCHl U MPUMEHSATH PA3IMYHBIE METOJBI MPU MOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIuu, HE0OXOAUMOMN JJIsSI BBIMOJHEHUS] Y4EOHBIX
3a/ay;

mpuOOpeTaTh OIBIT KCHOJB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJbTYPY aKTUBHOTO HCIIOIh30BAHUS PA3TMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMajbHyI0  GoOpMy  MpeAcTaBICHUS
ouosiornyeckor uHpopmaIuu (CxeMbl, TpapuKu, TUarpaMmbl, TaOJUIIbI, PUCYHKU
H Apyroe);

UCIIONIb30BaTh HAYYHBIA S3bIK B KayecTBe CpeAcTBa mpu pabdoTe ¢
OvoNornyeckom HHPOpMALMEH: MPUMEHATh XUMHYECKHe, (Qu3nyeckue u
MaTEeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMYyJbl, abO0peBUaTypy, HOMEHKIATYDY,
UCIIONIb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HAaBaHWS W 3amMUTHl  WH()OpMaIuwy,
nH(OPMAIMOHHOW 0€30MaCHOCTH JIMYHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) oO1enme:

OCYIIECTBISATh KOMMYHHUKAITUHN BO BCeX chepax )KMU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIU JIUCKYCCUM MO CYHIECTBY OOCYX IaeMoOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTENIbHO BBITIOJIHEHUS TMpeiaraeMoun
3a/1aud, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCThH MO3MUIMH JIPYTUX YYaCTHUKOB
JMajIora Wi JUCKYCCHH);

pacrno3HaBaTh HeBepOaJbHbIE CpEACTBAa OOLICHHS, MOHMMATh 3HAYCHHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYallUM,
YMETh CMSITYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJCUCTBHS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOM popme popMyarpoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsSI C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeJIbHOCTD:

MOHUMATh M KCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUTYATBHON
paboThI PH PEIICHUH OUOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJEHCTBUS NPU PEIIeHUH Y4eOHOM 3a/1auu;

BBIOMpATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Y4ETOM OOIIMX
MHTEPECOB M BO3MOXHOCTEH Ka)XI0T0 WieHa KOJIJICKTUBA;



IIPUHAMAThb LEIM COBMECTHOM  JEATENIIbHOCTH, OPraHU30BbIBATH U
KOOPJIWHUPOBATh ACUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISTh IUIAH JICWCTBHM,
pacrupenenartb poid ¢ y4E€TOM MHEHHH y4YacTHUKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh KAauye€CTBO CBOEr0 BKJAJAa M Ka)XXJOTO y4YaCTHHMKAa KOMAaHIbl B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPHUSIM;

Ipe/iaratb HOBBIE IIPOEKTHI, OLEHUBATh HJAEH C TO3ULHWM HOBW3HBI,
OPUTHHAIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETUYECKOE I[IOBEICHUE B PA3JIMYHBIX
CUTYAIUSX, IPOSIBISATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBJaeHne YHUBEPCANbHBIMH PeryJsaTUBHBIMU AeHCTBUSIMM:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [IJI BBIABJICHHUS MOpoOOJIeM U HX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEeBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMAX M IOCTYIIKax 10 OTHOLICHHIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO NESTEIbHOCTD, BBISBIATH
npo0JeMbl, CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa3oBaTEIbHON
NEATEIBHOCTH U JKM3HEHHBIX CUTYaLNsIX;

CaMOCTOSITENIbHO  COCTaBJSATh IUIAaH pEIICHHs MNpoOJeMbl ¢ y4€ToM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEATNIOYTEHU;

JaBaTh OLIEHKY HOBBIM CUTYalIHUsIM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHUI;

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

OIIEHHBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBAaTh (HOPMUPOBAHUIO MU TPOSBICHUIO ILIMPOKOW HPYIULUU B
pa3HbBIX O0JacTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIESTEIBHOCTD,
OLICHMBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJa/JeTh  HAaBBIKAMU  [O3HABATEIbHOM  peQuieKCMM Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HX PE3YIbTATOB H
OCHOBaHMi, UCMOJIb30BaTh MPUEMBI pedIeKCUU JI1 OLIEHKU CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMETh OILIEHMBAaTh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



IPUHUMATh MOTHBBI W apPryMEHThl JPYIMX IpU aHaIHU3€ pPe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsiTHE ce0s U APYTHUX:

IPUHUMATH ce0sl, MOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHThl JPYrMX IpU aHalu3e pPe3yJbTaToB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIUX HA OIIMOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INNPEJIAMETHBIE PE3YJIBTATbBI

[IpeameTHBIC pPE3yNBTaTBl OCBOCHHS COJEPKAHHMS Y4eOHOro mpeameTa
«buonorusi»y Ha yrayOaE€HHOM ypOBHE OpPHUEHTHUPOBAHBI Ha oOOecleueHue
npoduapHOro  o0yueHus:  oOydaronuxcss — Owosoru. OHM  BKJIIOYAIOT:
cnenuduyueckue g OMOJIOTMM HAay4HbIE 3HAHMS, YMEHHS U CLIOCOOBI IEUCTBHM 1O
OCBOCHHIO, HHTEPIIPETAIIMU W MPEoOpPa30BaHUIO 3HAHUHN, BUABI JCSITEIBHOCTH TIO
MOJIYYCHHUIO HOBBIX 3HAHUM W WX MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX, a TAKKE B
peaNbHbIX KWU3HEHHBIX cuTyauusx. lIpeameTHbie pe3yapTaTbl MPENCTABIEHBI IO
rojlaM U3y4eHHusl.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHOro rnpeamera «buonorus» B 10
KJaacce OIDKHBI OTPAXaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECT€ W POJU OHWOJOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAy4YHOW KapTUHBI MHpa, B
NMO3HAHUM  3aKOHOB  MPUPOJBI UM  pEIIEHUH MpoOdJeM  palMOHAIBHOIO
MIPUPOOTIOIB30BAHNS, O BKJIQJI€ POCCUHCKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKIJIIOYAET:
OCHOBOIIOJIAraIe OUOJOTMYECKUEe TEPMUHBI M TOHSTHUS (PKU3HB, KIIETKA,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CAMOPEryJslusi, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTUYECKHE TEOPUHU
(knerounas teopus T. [lIBanna, M. llIneitnena, P. BupxoBa, XxpoMocoMHasi Teopus
HacnencTBeHHocTH T. Moprana), yuenuss (H. WM. BaBwioBa — o 1meHTpax
MHOTO00pa3usi U NPOUCXOXKIEHUS  KYJIbTYPHBIX  pacTE€HUU),  3aKOHbI
(enrHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHHUS, PACIIEIJIEHUS, YUCTOThl TaMerT,
HE3aBUCUMOTO HacienoBaHuss [. MeHgenss, TOMOJIOTUYECKHX PSAJOB B
HACJIEICTBEHHOU U3MEHUYMBOCTH H. n. Basuioga), MPUHLMIIBI
(KOMILJIEMEHTapHOCTH )

BJIaJICHUE OCHOBHBIMM METOJAaMH HAyYHOTO IIO3HAHMS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX HWCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHUE, W3MEpPEHUE,
HAOJIOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYHIECTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIE
OakTepuil, rpuOOB, PAaCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTaHOB M CUCTEM
OpPraHOB pacTeHUil, >KMBOTHBIX, YEJIOBEKa, IPOILIECCOB KHU3HEAEATEILHOCTH,
NPOTEKAIOIIMX B OPraHM3Max PAaCTEHMIA, KUBOTHBIX U YeJOBEKa, OMOJOTHYECKUX
IPOLIECCOB: OOMEHA BELIECTB (METAa0OIU3M), MPEBPAILCHUSI YHEPTHH, OPOKECHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, (OTOCHHTE3a U XEMOCHUHTE3A,
MHTO3a, Mei03a, TaMeToreHes3a, YMOpHOreHes3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
pPa3sMHOXEHMS,  WHAMBHUIYaJbHOTO  pa3BUTHS ~ OpraHuzMa  (OHTOTeHE3a),
B3aMMOJICHCTBHS T€HOB, T€TEPO3KCa, HICKYCCTBEHHOT'O 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJIAMHU KIETKH M HUX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH M UX (QYHKIHSIMH, MEXIY
OpraHamMM M CHCTEMaMH OpraHOB Yy PpAaCTEHHi, >KMBOTHBIX M 4YEJIOBEKAa M UX
GYHKIMAMH, MEXKIy CHCTEMaMH OpPraHOB W HX (DYHKIUSAMH, MEXAY STaraMmu
oOMeHa BEeIIECTB, 3TallaMU KJIETOUYHOTO IIUKJIA U KU3HEHHBIX IIUKIJIOB OPTaHU3MOB,
dTamaMu SMOPUOHAILHOTO PA3BUTHSA, TEHOTHIIOM M (DEHOTHNOM, (EHOTUIIOM U
dakTopamu cpenibl OOUTaHUS;

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

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CHCTEMaTHYECKUX TPYIIIL;

yMEHHUE pemaTtbh OMOJOTHYECKUE 3a1a49H, BBISBISATH IPUUNHHO-CIICACTBEHHBIE
CBSI3U MEXY UCCIIEAYEMBbIMU OMOJIOTHYECKUMHU MPOIIECCaMU U SABICHUSIMH, J€JaTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHHH IOJIYY€HHBIX PE3yJbTaTOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpPaKTUYECKHE pPaOOTHI, COOIIOIAThH
IpaBuiia Mpy padboTe ¢ ydeOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE BBIIBUTATh THIOTE3bl, MPOBEPATH UX OSKCIEPUMEHTAIbHBIMU
cpenctBamu, (GOpMyIUpys Ielb HCCIeNOBaHUS, aHAIU3HPOBATh IOJyYEHHBIC
pe3yJbTaThl U AENaTh BBIBOJBL;

YMEHUE Y4acTBOBAaTh B Yy4€OHO-HCCIIEIOBATEILCKON PabOTe MO OMOJIOTHH,
SKOJIOTUM M MEIHIIMHE, MPOBOJMMON Ha 0a3ze MIKOJbHBIX HAay4YHBIX OOILECTB, U
nyOJIMYHO  TPEACTaBIATH  IMOJyYEHHbIE  pe3yjibTaThl Ha  yYEHHUYECKUX

KOH(pEpEeHLIUSAX;
YMEHHE OIICHMBATh AITHUYECKHE AacCIEeKThl COBPEMEHHBIX MCCIEIOBAaHUN B
o0nmactu  Ouomoruu W MeAMUMHBI  (KJIOHMPOBaHHE,  HCKYCCTBEHHOE

OIUIOIOTBOPEHHUE, HAIPABICHHOE HM3MEHEHHE T'€HOMa M CO3JIaHHUE TPAHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oymyiiedt mpodeccrnoHalbHOM
JESITEIbHOCTH B 00JIACTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MUILEBON MPOMBIIUIEHHOCTH, YIIyOIsITh MO3HABATEIbHBIN
MHTEpEC, HAIIPABJIECHHBIM Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
NPOJOJDKEHHE OMOJIOTUYECKOro 00pa3oBaHMs B OpPraHM3alUsAX CPEIHEro
po(eCCHOHATLHOTO U BHICIIETO 00Opa30BaHMUS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHoro mpeameta «buonorus» B 11
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MECTe€ U POJU OHOJOTUHM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYy4YHOU
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB TPHUPOJLI U PEHICHUU SKOJOTHYECKHX
npoOjieM 4YeloBEeYeCTBa, a TaKXKe B PEIICHUH BOIPOCOB PaIMOHAIBHOTO
IPUPOAOTIOIL30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOIO OTHOIICHUS K MPUPOJIE,
00111eCTBY, YEJIOBEKY, O BKJIaJle POCCUUCKUX M 3apyOEKHBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHHY;

YMEHHE BJIAJETh CHUCTEMOW OHMOJOTHMYECKUX 3HAHWM, KOTOpas BKIIOYACT
ompezeNieHusT W TMOHUMAaHHME CYIHOCTH OCHOBOMOJAralmmux OHOJOTHYECKIX
TEPMUHOB M TOHATHUH (BHWJ, 3KOocHUcTeMa, Ouocdepa), OHMOIOTHYECKHE TEOPUH
(aBomronioHHas teopust Y. JlapBuHa, CUHTETUYECKAs] TEOPUS HBOJIIOIUH), YUCHUS
(A. H. CeBepuoBa — 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 HO. JluOuxa,
AKOJIOTMYECKON THpaMUbl IHEPTuM), rumnore3bl (rumoreza «vupa PHK» V.
['unbepra);

yMEHHE  BJaJe€Th  OCHOBHBIMH  METOAAMH  HAyYyHOrOo  TO3HAHMUS,
UCIOJIb3YEMbIMU B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX 00BEKTOB U HKOCHCTEM
(omucanue, u3MepeHue, HaOII0JICHHE, SKCIEPUMEHT), CIOoco0aMy BBISBICHUS U
OIICHKU aHTPOTIOT€HHBIX U3MEHEHHUI B MPUPOJIE;

YMEHHE BBIICIATh CYIIECTBEHHbIE MPHU3HAKWA: BHJIOB, OHOrEOLIEHO30B,
IKOCUCTEM H Omochepbl, CTaOMIM3UPYIONMIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJIJIOTIaTPHUUECKOTO U CUMIATPUIECKOTO
BUJI000pa30BaHuUsl, BAUSHUS ABMKYIIUX CUJI SBOJIOLUUA HA TreHOMOH/ MOMYJISINH,
PUCTIOCOOJIEHHOCTH OPTaHU3MOB K Cpelie OOMTaHUsl, YepelOBaHUsl HAMpaBIICHUN
3BOJIIOLIMU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCHUCTEMAX;

YMEHHE YCTAaHABJIMBATH B3aUMOCBSI3M MEXKAY MPOLECCAMH 3BOJIOIUH,
JBIDKYIIMMH CHJIaMUA aHTPOIIOT€He3a, KOMIIOHEHTAMHU DPAa3JIMYHbIX KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISIBISATH  OTJIMUUTEIbHbIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpele OOWTaHWs, aOMOTHYECKUX U OMOTHYECKHX



KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBSI3ed  OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOECH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OWOJIOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HbBIX
CUCTEeMAaTHUYECKUX TPYIII, B3aUMOCBSI3H OPTaHU3MOB M CPEJIbl OOMTaHWMs, €IMHCTBA
YEJIOBEUECKMX pac, HEOOXOAMMOCTH COXpaHEHUs MHOrooOpasvus BUIOB W
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI MIPUPOJIBI M UETIOBEYECTRA,;

YMEHHE peniaTh ONOJIOTHYECKUE 3a/1a4H, BBISABIIATH IPUYUHHO-CIICICTBCHHBIC
CBSI3M MEXKLy UCCIEeTyeMbIMU OMOJIOTUYECKIMH MPOIIECCAMU U SIBJICHUSIMHU, JI€1aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH ITOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBITMOJTHATh JIA0OpATOPHBIC W MpaKTUYeCKhe paboThl, COOII0IAThH
npaBuiia npu paboTe ¢ yueOHBIM U 1a0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TPOBEPSITh MX OSKCIEPUMEHTAIBHBIMU
cpenctBaMu, (GOpMYNIHPYS Ielb HWCCICNOBaHUS, aHAIM3HPOBATH IOTyYEHHBIC
PE3yNbTATHI U ICNIaTh BHIBOBL;

YMEHUE Y4acTBOBAaTh B Yy4€OHO-HCCIIEIOBATEILCKONW PabOTe MO OMOJIOTHH,
DKOJIOTUU W MEIUIIUHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TPENCTABIATh  TOJYYEHHBIC  PE3yNbTaThl HAa  YYEHHUYECKHX
KOH(EPEHITUSAX;

yYMEHUE OIEHWBATh TUMOTE3bI M TEOPUH O MIPOUCXOXKICHUH KU3HU, YEJIOBEKa
¥ YEIIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX W CHOCO0aX MPeAoTBpAIICHUS
rJ100aabHbIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIISATh OCO3HAHHBIM BBIOOp Oymymied mpodeccrnoHanbHOM
JESITEIbHOCTH B 00J71aCTH OMOJIOTHH, DKOJIOTUH, TPUPOIOTIONH30BAHUS, MEUIIUHEI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPHH, CEILCKOTO XO3AWCTBA, MHUIIEBON
MPOMBITIUICHHOCTH, YTIyOJIATh TO3HABATEILHBI WHTEPEC, HAMpaBICHHBIN Ha
OCO3HAHHBI  BBIOOP  COOTBETCTBYIOIIEH  TpodecCMd W TPOJOHKCHHE
OMOJIOTHYECKOTO 00pa30BaHUs B OpraHHU3AIUSAX CPEIHETO Mpo(hecCHOHATBHOTO U
BBICIIIETO OOpa30BaHUAI.
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