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MOSCHUTEJBbHASA 3AIINCKA

[Tporpamma mo yueOHOMY mpenmery "buonorus" (nmanee - O6uoiorusi) Ha
ypOBHE cpenHero obmero obpazoBaHus pa3zpaboraHa Ha ocHoBe dDenepasbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obpazoanuu B Poccuiickoit deneparumy,
dI'OC COO, Konmenuuu mnpenojaBaHuss ydeOHoro mnpeamera «buomnorus» u
OCHOBHBIX TMOJIOKEHUH (eaepanbHON pabouelt mporpaMMbl BOCITUTAHMS.

VYueOunbiii npeamer «buonorus» yriyonéaHoro ypoBHst uzyuenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMETHOU obnactu «EcTecTBeHHO-
HayuyHbeie TipeameTh». CornacHo mnonoxenusm DOI'OC COO npoduibHbIC
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
mupdepeHnmany  00ydeHUsT Ha YPOBHE cpeaHero ooOmero oOpa3oBaHHS W
MPU3BaHBl O0ECTIEYNTHh MPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIIWM, CPEIHUM
o01MM, cpeHUM TPo(deCcCHOHATBLHBIM U BBICIIMM 0Opa3oBaHueM. B To xe Bpems
KOKIBIM M3 JTHUX Y4eOHBIX TMPEAMETOB [OJDKEH OBITh OPUEHTHPOBAH Ha
IPUOPUTETHOE pEIIeHHE O00Pa30BATENbHBIX, BOCIUTATENIBHBIX U Pa3BUBAIOIINX
3aja4, CBA3aHHBIX C MpodopueHTanreil oO0ydalmuxcss U CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOW 00JIaCcTH HAay4YHOTO 3HAHHs, CBA3aHHOTO C OMOJIOTHEH,
MEJUIMHOM, 9KOJIOTUEH, ICUXO0JIOTHEH, CIIOPTOM MJIM BOCHHBIM JIEJIOM.

[Iporpamma mo yueOHoMy mnpeamery "buonorusa" maér mpeacrtaBieHHE O
HeNMd U 3a7adax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yrayOnéHHOM
YPOBHE, ONpeesisaeT 00s3aTebHOe (MHBAPUAHTHOE) MTPEAMETHOE COJIEpKaHue, €ro
CTPYKTYpUpOBaHME IO pa3fenamM U TeMaM, pachpeleieHre Mo Kiaccam,
PEKOMEHJIyeT TOCIE0BATEIbHOCTh HM3YyUYEHHsS] Yy4eOHOTrO Marepuana c Y4EToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMUKM Yy4yeOHOro Impoliecca,
BO3PACTHBIX OCOOCHHOCTEHl oOydaromuxcsi. B mporpamme mno Ouonoruu
peaNn30BaH MPUHLHI MPEEMCTBEHHOCTH C HW3y4eHUEM OHOJIOrMM Ha YpOBHE
OCHOBHOro  oOmiero oOpa3oBaHus, Onarogapss 4YeMy MpPOCMaTpPUBAETCS
HAlpaBJICHHOCTh HA  MOCIEAYIOIIee pa3BUTHE  OMOJOTMYECKUX  3HAHUM,
OpUEHTHUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOI'O MHUPOBO33PEHHUS,
HKOJIOTUYECKOTO MBIIUICHUS, MPEACTAaBICHUN O 3I0pOBOM o00pa3e >KU3HH, Ha
BOCIIUTaHUE OEPEKHOr0 OTHOIIEHUS K OKpYyXarwlleil npupogHoil cpene. B
nporpaMme Mo OMOJOTMM TakXKe IMOKa3aHbl BO3MOXHOCTH Y4Y€OHOro mpeaMera
«buonorusi» B peamuzamuu  TpedoBannit DPI'OC COO kK mMIaHUPYyEMbIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydYeHHUS U B
GbopMHpOBaHUM OCHOBHBIX BHUJOB y4e€OHO-TIO3HABATEIBHOW  JICSITEIBHOCTH
oOyyJarouuxcsi M0 OCBOEHHUIO COAEpKaHWsA OHOJIOrMYecKoro oOpa3oBaHUs Ha
YpOBHE cpeaHero ooiiero 0opa3oBaHusl.

VYuebnsiii npenMer «buosorus» Ha ypoBHE CpellHEro oOuiero oopa3zoBaHus
3aBepuIaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



paciuipeHre U yriayOsieHHe 3HaHHM OOydJarommxcs O >KMBOM IPUPOJIE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTUH, SMOPUOJIOTMA U OUOJIOTMM Pa3BUTHI,
TeHETHUKH, CEJICKIIUN, OMOTEXHOJIOTUH, SBOTIOIMOHHOTO YUCHHS U SKOJIOTHH.

N3yuyenue ydeOHoro mnpeamera «buonorus» Ha yriayOJIeHHOM YpPOBHE
OPUEHTUPOBAHO HA TMOJTOTOBKY OOYYarOUIUMXCS K MOCIEIYIOUIEMY MOJIYYEHUIO
Ononornyeckoro  oOpa3oBaHMsl B By3aX W OpPraHU3ANMSIX  CPEIHETO
npodeccuoHanbHoro oopazoBanusi. OCHOBY €0 COAEpPKaHHs COCTABIISAET CUCTEMA
OMOJIOTUYECKUX  3HAHUW, TMOJYYEHHBIX MpPU  HU3YYEHUU  OOyYAIOIIMMUCS
COOTBETCTBYIOIIMX CUCTEMATUYECKUX Pa3/ieNIOB OMOJIOTMU HA YPOBHE OCHOBHOIO
obmero obpazoBanusi, B 10—11 kimaccax »TW 3HaHMS MOJy4YarOT pa3BuUTHE. Tak,
pacmiipeHsl U yriayOjaeHbl OWOJIOTMYECKHME 3HAHHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusax, OpraHu3Me dYelOBEKa, OOIIMX 3aKOHOMEPHOCTSX KHU3HH,
JOTIOJTHUTENBHO BKJIKOYEHBI OMOJIOrMYECKUE CBECHUS TPUKIIAJHOTO U MOMCKOBOTO
XapaKkTepa, KOTOpble MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI AJIs MOCIEAYIOLEro
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanus OWOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, MOTYYCHHBIMU OOYYAIOIIMMHUCSA TPH U3YYECHUU
bu3MKHN, XUMHUH, Teorpaduu 1 MaTEMaTUKH.

Crpykrypa mnporpamMmbl 1o ydeOHOMy mipeamery "buonorusa" otpaxkaet
CHUCTEMHO-YPOBHEBBIII M JBOJIIOIMOHHBIA MOAXOABl K M3YYEHHIO OHOJIOTHUU.
CornacHoO UM, U3y4YalOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JJIS1 dKUBBIX
CHUCTEM Pa3HOr0 YPOBHS OpPraHM3allid, SBOJIIOIIMA OPTaHUYECKOro MUpa Ha 3emiie,
COXpaHEHHUs1 OHMOJIOTMYECKOro pa3zHooOpa3us miaHeTel. Tak, B 10 kiacce
U3YyYaloTCsd OCHOBBI MOJIEKYJSIDHOM M KJIETOYHOM OHOJOTHMH, SMOPHOJOTUU U
OMOJIOTUM PAa3BUTHS, TEHETUKU U CEJIEKUUU, OMOTEXHOJIOTMH U CHUHTETUYECKOU
OMONIOTHH, AKTYyaJIM3UPYIOTCSl 3HAHUS OO0ydYarommxcs Mo OOTaHHKE, 300JI0THUH,
aHatoMuu, (usuonoruu uenoBeka. B 11 kmacce wu3y4aroTcsi 3BOJIOLMOHHOE
y4€HHE, OCHOBBI DKOJIOTUU U YUeHHUE 0 Orocdepe.

VYuebnsiii npeamer  «buonorus» mpuszBaH = 00ecneuydTb  OCBOCHHUE
00y4JaromuMucss OMOJIOTMYECKUX TEOPUN U 3aKOHOB, UICH, TPUHILIUIIOB U MPaBUII,
JIeXKaAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KApPTUHBI MUPA, 3HAHUH O
CTPOCHUH, MHOTOOOpa3suu M OCOOEHHOCTAX KJIETKH, OpraHu3Ma, MOIYJISIHH,
OMOLIEHO3a, 9KOCUCTEMBI, O BBIJAIOLIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAHMIX B OUOJIOTHH, MPUKIIAHBIX aCMEeKTax OMooruuyeckux 3HaHuu. Jlis
pa3BUTUSL M TOJJCpKAHUS HHTEpeca oOydaroumxcs K OWOJIOrMH Hapsagy co
3HAYUTENIbHBIM 00bEMOM TEOPETHUECKOT0 MaTepHalia B COACPKAHUH MPOTrpamMMbl
o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEN CTAHOBJIECHUS U Pa3BUTHUSA
TOM WM MHOW oOnacT OWOJOrMH, BKIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
YU€HBIX B PEILICHHE BAKHEUITUX OMOJIOTHYECKUX U KOJIOTUYECKHUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npeamera «buonorusp» Ha yriyOaéHHOM YpOBHE —
OBJIaJicHUEe  OOy4YaloIUMUCS 3HAHUSAMH O  CTPYKTYPHO-(QYHKIIMOHAJIbHOU
OpraHM3allii >KUBBIX CHCTEM pa3HOTO paHra W NOpUOOpeTeHHue yMEHUH
UCIIOJIb30BaTh 3T 3HaHMA B (POPMHPOBAHUU HMHTEpeca K ONpene’aEHHON 00nacTu
npodeCCUOHANBHON JeATENbHOCTH, CBSI3aHHOW C OWONIOTHEH, WM K BBIOOpY
y4e0HOTO 3aBEACHUS IS IPOIOJDKEHUSI OMOJIOTHIECKOTO 00Opa30BaHMSI.

JloctmxeHnne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha
yriIyOn€HHOM YpOBHE 00€CTIeUMBAETCS PEUICHUEM CIICAYIONIMX 3a/1a4:

OCBOCHHE O0YYarOIIMMUCS CHUCTEMbI OMOJIOTUYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUAX, KOHLENIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUJIaX, COCTABIISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MUPA; O
CTPOCHUH, MHOTOOOpa3sUU M OCOOEHHOCTSAX OHOJIOTUYECKUX CHUCTEM (KJIETKa,
OpraHu3M, HOIYJSIUs, BUJ, OnoreoieHos, 6uochepa); o BHLAAIOIIUXCS OTKPHITUAX
Y COBPEMEHHBIX UCCIIEJOBAHUSAX B OMOJIOTHY;

O3HAaKOMJICHHE OOYy4aroumxcs ¢ METOAaMM TMO3HAHUS >KUBOM NPUPOIbL:
UCCIIEIOBATEIbCKUMU ~ METOJaMU  OMOJIOTUYECKUMX HayK (MOJIEKYJSIpHOM U
KJIETOYHOW OHOJOTHH, SMOPHUOJOTMM W OWOJOTHH pa3BUTHSA, TE€HETUKH U
CeNeKLIM, OWOTEeXHOJIOTMM W CHUHTETUYeCKOW OHOJOruM, MaJeOHTOJIOTHH,
OKOJIOTHH);  METOJaMH  CaMOCTOSTEIBHOTO  TNPOBENEHHUs  OMOJOTHYECKUX
WCCIIeIOBaHM B Jabopatopur W B mpuponae (HAONIONCHHWE, W3MEpPCHHE,
HKCIEPUMEHT, MOJICTTUPOBAHHE);

oBlaJicHue OOydaloNMMUCA YMEHHAMHU: CaMOCTOSITEJIbHO  HAXOJAWTh,
aHAJTM3UPOBaTh M HCIOJIB30BaTh OMOJOTHYECKYI0 WH(GOpPMAIINIO; MOJIb30BAThCA
OMOJIOTUYECKON TEPMUHOJOTHEH M CHMBOJIMKOM; YCTAHABIMBATH CBSI3b MEXIY
pa3BUTHEM OHOJOTUUM U COLMAIBbHO-3KOHOMHYECKHMMU H SKOJOTHYECKHUMHU
npoOiieMaMy 4YeJIOBEUECTBA; OLEHUBATH IOCIEICTBUS CBOEH AESITENBHOCTH IO
OTHOILLIEHHUIO K OKpY)KaloLIel NPUPOAHON cpene, COOCTBEHHOMY 370POBBIO U
3I0POBBIO  OKPY)KAIOIIUX JIOJel; OOOCHOBBIBATH M COONIIOJATH ~ MEPBI
npoUIaKTUKA UHPEKIMOHHBIX 3a00JIeBaHUM, MpaBUia MOBEACHUSA B MPUPOJIE U
oOecrieueHnss 6€30MaCHOCTH COOCTBEHHOM KU3HEACSITENIbHOCTH B UPE3BBIYAHBIX
CUTyallMsiX TMPUPOJHOTO U TEXHOTEHHOTO XapakTepa, XapaKTepu30BaTh
COBpPEMEHHbIE HayYHbIE OTKPBITUS B 00JaCTH OMOJIOTHY;

pa3BuTHE y 00YUYaAIOUIMXCS UHTEIJIEKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
B IPOLECCEe 3HAKOMCTBA C BBIJAIOUIMMHCS OTKPBITUSMU U COBPEMEHHBIMU
UCCIICIOBAaHUSIMU B OWOJIOTHH, pEIIaeMbIMU €10 MpobiieMaMu, METO0JIOTHEN
OMOJIOTUYECKOTO UCCIIEI0BaHMS, HpOBEICHUS AKCHEPUMEHTATLHBIX
UCCIIEIOBAaHUM, pelIeHns OMOIOTUYECKHX 3a/1a4, MOJICIUPOBAHUS OMOJIOTHYECKUX
00BEKTOB U MPOLIECCOB;



BOCIHUTAaHHUE y 00YYAIOIIUXCS [IEHHOCTHOTO OTHOIICHUS K KUBOW MPHUPOJE B
IEJIOM U K OTJIEIbHBIM €€ 00beKTaM U SIBJICHUSIM; (QOPMHUPOBAHHUE IKOJIOTUYECKOM,
TeHETUYECKOM TPaMOTHOCTH, OOIIed KyJIbTYpbl TMOBEACHHUS B MPHUPOJE;
MHTETrPallii €CTECTBEHHO-HAYUYHbIX 3HAHUN;

npuoOpeTeHrue  OOyYarOUIMMHUCS  KOMIIETEHTHOCTH B PallMOHAIILHOM
IPUPOIOTIOIH30BaHUH (COOIOZCHHE MpaBWJI IOBEIEHUS B MPUPOJE, OXpaHbl
BUJIOB, SKOCUCTEM, OHMocdeprl), COXpaHEHUU COOCTBEHHOTO 3/10POBbSI U 3/I0POBbSA
OKpyXaromux Jojaer  (cobmoaeHus wMep TpodUIaKTHKU — 3a00JI€BaHUM,
obOecrieueHrne 0O€30MAaCHOCTH >KU3HEACSITENIbHOCTH B YPE3BBIYAMHBIX CHUTYaLUSIX
OPUPOJHOTO M  TEXHOTEHHOIO0  XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJOTMYECKUX 3HAHUM U YMEHUH B MOBCEJHEBHOM )KU3HU;

CO3/aHME  YyCIOBUM  JJI1  OCO3HAHHOTO  BBIOOpa  OOYYarOIIMMHCS
WHIUBUTy AJIbHOM o0OpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOLLIEH
nocJjieIyroueMy mnpo(ecCHOHAIbHOMY CaMOOIPEEICHUI0, B COOTBETCTBUHU C
WHIMBHUAYAIbHBIMU HHTEPECAMH U MTOTPEOHOCTSMHU PETHOHA.

OO1ee 4nMcao YyacoB, OTBECHHBIX HA U3y4Ye€HHE OMOJIOTHUH Ha yTiayOJIeHHOM
ypOBHE cpemHero obmiero oopa3oBanus, coctarisieT 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezienmo), B 11 kimacce — 102 gaca (3 gyaca B Heemio).

OT6op opraHu3anMOHHBIX (OPM, METOJIOB U CPEACTB OOy4eHUs OMOJOTUH
OCYIIECTBIISIETCS ¢ Y4E€TOM CHEIU(PUKUA €ro COACp)KaHUs U HAIpPaBJICHHOCTH Ha
OpOAODKEHHE OMOJIOrMYECKOro o0pa3oBaHHMA B OpPraHU3alUAX  CPEJAHETrO
po(eCcCHOHAILHOTO U BHICIIET0 00pa30BaHuUs.

O0s13aTeNbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUM HA YTIIyOJIEHHOM YPOBHE
SBJISIETCSl TIPOBEJICHHUE JTA0OPATOPHBIX M MpakTUYeCKUx pador. Takxke ydactue
00y4aromuxcsi B BBIIOJHEHUU MPOEKTHBIX M y4eOHO-HUCCIEN0BATENIbCKUX PadoT,
TEMaTHUKa KOTOPBIX  ONpENENsIeTCs y4YUTeJIeM Ha OCHOBE  HMEIOLIUXCS
MaTepUaTbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBHM.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouosiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Owonornu.  buonormdyeckue HAyKM M HM3ydyaeMble = MUMHU  TPOOJIEMBI.
OyHIaMEHTAIbHbIE, NPUKIAJAHBIE W TOUCKOBBIC HAYYHbIC HCCIEAOBAHUS B
OMOJIOTHH.

3HadeHure OMOJOrUM B (POPMUPOBAHMU COBPEMEHHOUN €CTECTBEHHO-HAYUYHOU
kapTuHbl Mupa. I[Ipodeccun, cBszanHbie ¢ OWoOTHEH. 3HAYCHUE OWOJIOTHH B
MIPAKTUYECKOM JEATEIBHOCTA 4YEJIOBEKA: MEIOULHNHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJICHHOCTH, OXPAHE ITPUPOBI.

JdeMoHcTpanuu

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
V. I'apgen, I'. Mengens, B. 1. Bepnanckui, U. I1. I1aBnos, . 1. Meunukos, H.
W. BaBuiios, H. B. Tumodees-Pecosckuii, J[xx. Yorcon, @. Kpuxk, /I. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMH C JIpPYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cuCTEMbI U KX U3YyYEHHUE

JKuBble cucTeMbl Kak NOpeAMeT u3ydeHus Ouonoruu. CBONCTBA >KUBBIX
CHCTEM: €IUHCTBO XHMHYECKOIO COCTaBa, MAUCKPETHOCTb M UEIOCTHOCT,
CJIOKHOCTb W YIOPSAOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTb, CaMOOpPraHHW3alusl,
CaMOBOCIIPOU3BEICHUE, Pa3Ipa)KUMOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHM3alld KUBBIX CHUCTEM: MOJICKYJISIPHBIM, KJIETOYHBIN,
TKAHEBBIH, OPTaHU3MECHHBIMN, MOIMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIM
(Ouoreonienotuueckuii), Ouochepusiid. Ilporeccel, mpoucxoisiue B KUBBIX
cucteMax. OCHOBHbIE MpHU3HAKU >XUBOro. Ku3Hb Kak (opma CyIIECTBOBaHUSA
Marepun. Hayku, n3yyaromme >KMBbIE CUCTEMBI HAa PA3HBIX YPOBHSAX OpraHU3alUU.

N3ydenue xuBbIX cucteM. Metoasl Ouonoruyeckoil Hayku. Habmiomenue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus. llonaTue o 3aBucumMon u
He3aBUCUMON mniepemMeHHoW. [lmanupoBanme »skcnepumenTta. IlocraHoBka u
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH MMOJTYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI WCKaXk€HUsT PE3yJbTaTOB JKcrepuMmeHTta. lloHaTtue
CTaTUCTUYECKOIO TECTA.

JdeMoHcTpauuu



Tabmumer u cxembl: «OCHOBHBIE TpPHU3HAKH >KU3HW», «buonormueckue
cucteMbl», «CBOWCTBa KWUBOM MaTepun», «YPOBHH OpPraHU3ALMH KUBOU
npuponb», «CTpOeHHE MKUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHoOB 4YeJoBeueckoro opranuszmay, «buoreornenos», «buocdepa», «Metoabl
W3YUYEHHUS )KUBOU TPUPOIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHWE  JJIS  IPOBEACHUS
HaOJI0/IEHUH, U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHuMe pPa3IUYHBIX METOJIOB IIPH
W3YUYEHHUU )KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTku

Knetka — CTpyKTypHO-QYHKIMOHANbHAS eIuWHUIA KUBOro. Kcropus
OoTKpbITUA KieTKu. Pabotsl P. I'yka, A. JleBenryka. Kiterounas teopus (T. IlIBaHH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IMOJOXKEHUS COBPEMEHHON KJIECTOUYHOMU
TEOPUHU.

Meroapl  MOJIEKYJISAPHONM ¥ KJIETOYHOM  OWMOJOTHU:  MHUKPOCKOIIHSA,
xpomatorpadusi, 3mekTpodope3, MeTOJ MEUEHBIX aToMOB, AU(GepeHInaTbHOE
neHTpudyrupoBanue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposanmvix
K1emokK. DIEKTpOHHas MUKpockonus. Kongoxanvuas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyuerue Kiemox.

JdemoHcTpanumn

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

Tabmuubl u cxembl: «CBETOBOM MHUKPOCKOM», «JIEKTPOHHBI MUKPOCKOID,
«HcTopust pa3BUTHS METOAOB MUKPOCKOTIUI.

ObopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpEnapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATHHBIX KIIETOK.

IlpakTnueckass padora «/3yueHue MeETOJOB KJIETOYHOM OHMOJIOTUH
(xpomarorpadus, oanexkrpodopes, auddepeHIMaTbHOe IeHTpUyrupoBaHue,
[TLIP)».

Tema 4. Xumuueckasi opranu3anus KJIeTKH

XUMHUYECKHM COCTaB KJIETKHW. Makpo-, MUKPO- M YJIBTPAMHUKPOIIJIEMEHTHI.
Bonma m €€ ponp Kak pacTBOPUTEIS], pearcHTa, y4acTUE B CTPYKTYPUPOBAHUH
KJIETKH, TEIUIOpEryisinuu. MuHepaibHble BELIECTBAa KJIETKU, MX OMOJIOrHyecKas
poJib. POJIb KATHOHOB ¥ AaHWOHOB B KJIETKE.

Oprannueckne BelIeCTBA KIETKH. buosornueckue mnoauMepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OeskoBoil MoJiekynbl. [lepBuunas
CTpyKTypa Oejka, MHenTHAHas CBsA3b. BTopuuYHas, TpeTH4yHas, YEeTBEpPTUYHAs
cTpyktypsl. Jlenarypamus. CpoiictBa OenkoB. Kiaccudukaims — OeiakoB.
buonoruueckue pyHKIMN 6€TKOB. [Ipuonsi.



VYraeBoasl. MoHOCaxapu/ibl, AUCaXapyuabl, OJIUTOCAXapUbl U MOTUCAXAPUIBIL.
OO0mmit T1aH CTpoeHHsT W (PUBHKO-XUMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornueckue GpyHKITUN yTIEBOIOB.

Jlununpl. M'mapodunbsHO-rHApOdOOHBIE cBOMcTBA. Kitaccuukanus Tunuaos.
Tpurnuuepunbl, QGocPoaunuabl, BOCKH, CTepouabl. buonorundeckue ¢GyHKUIUU
munuoB. OO1Me CBONCTBAa OMOJIOTMYECKUX MEMOpaH — TeKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, TTOYIIPOHUIIAEMOCTb.

Hykneunossie kuciotsl. JJHK u PHK. CTpoeHue HyKIE€MHOBBIX KHCIOT.
Hyxneorunpl. Ilpunuun komruiementapuoctu. Ilpasuno Yapradda. Crpykrypa
JAHK — nBoiinas criupans. MectoHaxoxaeHue u ouosorndeckue ¢pynkuuu JJHK.
Buner PHK. ®ynkuuu PHK B knetke.

Crpoenune Mmoisiekyinbl AT®. Makpospruyeckue cBsi3u B Mojekyine ATO.
buonornueckue gpynkuun ATD. BoccTaHOBIEHHBIC TEPEHOCYUKH, UX (YHKIIUU B
kietrke. [pyeue wykneozuompugocgpamer (HT®). CexBenupoBanue JIHK.
Memoowvr cenomuxu, mpancKpunmoMuKky, RPOMeoMUKU.

CtpykTypHass OHOJIOTHS: OMOXUMUYECKHE W OMOPU3NYECKHE HCCIEIOBAHUS
cocTaBa W TPOCTPAHCTBEHHOM CTPYKTYpHI OWOMOJeKyn. Mooenuposarnue
CMPYKmMypsl U QYHKYUll OUOMONIEKYNL U Ux Komniekcos. Komnviomepuwiii ouzatin u
OpeanuyecKull cCunme3s OUOMONEKY U UX HENPUPOOHBIX AHATO0208.

JdemoHcTpanumn

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

Huarpammsbl:  «PacnpeneneHne XUMHUYECKUMX JJIEMEHTOB B HEXUBOU
npupone», «PacrnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuupr 1 cxembl: «lleprogudeckas TabnuIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIeKyJbl BOJb», «BelecTBa B coctaBe opraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€JIKOBOM MOJEKYJb, «CTpoeHuEe MOJEKYI
yrieBooB», «CTpoeHne MosieKyn JUnuaoB», «HyKIEMHOBBIE KHUCIOTBI»,
«Ctpoenne Monekyibl ATO».

O6opynoBanne: XUMHAYECKas TOCyAa U 000y 0BaHHE.

JlabopaTopnas padora «OOHapyxeHUE OCIKOB C MTOMOIIBI0O KAYECTBEHHBIX
peakuuin.

JlabopaTtopnass  padora  «McciemoBaHne — HYKJIEMHOBBIX  KHCIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIUYHBIX OPTaHU3MOBY.

Tema S. CTpoeHue 1 pyHKIMH KJICTKH

Tumel KIETOK: JyKapuoTHYecKas U Mpokapuoruyeckas. CTpykTypHO-
(GyHKUIHOHATIBHBIE 00pa30BaHUs KIETKH.



CtpoeHne MpOKapuOTHIECKON KIeTKU. KileTouHast cTeHKa OakTepuii 1 apxeit.
OcoOeHHOCTH CTpPOEHUs TeTepoTPOPHON U aBTOTPOGHOM MPOKAPHUOTUUECKUX
KJIETOK. MeCTO U poJib MPOKApUOT B OMOIIEHO3aX.

Crpoenue u (GyHKUIHOHUPOBaHUE AYKapUOTUYECKOU KJIETKU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJ1a3MaTHYeCKOU
MeMOpaHnbl. TpaHCHOPT BELIECTB yepe3 IIa3MaTHUeCKyl0 MeMOpaHy: MacCHUBHBIN
(mupdy3us, obneru€éunass aud¢ys3us), aKTUBHBbINA (IIEPBUYHBIA U BTOPUUYHBIN
akTUBHBIM TpaHcropT). llomynmponutiaemocts MeMmOpanbl. PabGora Hatpuii-
KaJIMEBOI'0 Hacoca. DHIOIMTO3: MUHOLMTO3, (paronurto3. Dk3o1uTo3. Kietounas
crenka. CTpykTypa U (PyHKIIMU KJIETOYHON CTEHKU pacTeHU, rpuOOB.

[uromnazma. [{urozomnb. [lutockener. [IBuxkenune nurorniaa3mbl. Opranou bl
kieTkn. OnHOMeMOpaHHbIE OpraHOWJbl KJIETKU: SHIOIUIa3MaTUYeCKas CEeTh
(BIIC), anmapar I'onbaxu, JIM30COMBI, UX CTpoeHHEe U (PyHKIMU. B3auMocss3b
OJIHOMEMOpaHHBIX OPraHoMJOB KiIEeTKU. CTpoeHue rpaHyJspHOTO PETUKYIyMA.
Mexanuszm nanpasnenus oeaxog ¢ IIIC. Cunte3 pacTBOpuUMBIX OenkoB. CuHTE3
KJIETOYHbIX ~ MeMOpaH. [Imagkuii  (arpaHysispHbIA)  SHIOIUIA3MATUYECKUN
petuxkynym. CekperopHast QpyHkuus anmapata ['onbmxu. Moougurkayus denxos 6
annapame [ onvoxcu. Copmuposka 6enxos 6 annapame [ onvoxcu. Tpancnopt
BEIECTB B KJIeTKe. Bakyonu pactutenbHbIX KiaeTok. Kietounslii cok. Typrop.

[TosmyaBTOHOMHBIE ~ OpraHOMbl  KJIETKH:  MHUTOXOHJPHUM,  ILJIACTUABL
Ipoucxooicoenue mumoxonopuii u niacmud. Cumoduozcenes (K.C. Mepeocrkosckuil,
JI. Mapeynuc). Ctpoenune u (PyHKIIMM MUTOXOHApUM W tuiacTui. IlepBudHbIe,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUIB  (DOTOCHUHTE3UPYIOIIMX  DYKApHOT.
X0pomiacTbl, XpOMOILUIACTHI, IEHKOIIIACTHI BHICIITUX PACTEHUH.

Hemem6pannbie opranouasl kiaetku CtpoeHue u (GyHKIUU HEMEMOpaHHBIX
OpraHOMJIOB KJIETKH. Pu6ocombi. IIpomescymounvie Quramenmul.
MukpodunaMeHTbl. Axmunogvie Mmuxkpoguiamenmol. MBIIICUHBIE  KICTKH.
AxmuHosble KOMNOHeHmMbl HeMbluleyHblx Kiemok. MukpoTpyoouku. KneTtouHbrit
ueHtp. CrpoeHne W JBWKEHUE JKITYTHKOB W PpECHHYEK. MUKpOTpyOOUKH
muTorasMel. LleHtpuons. benku, accoyuuposamHvle ¢ MUKpo@UIAMEHMAMU U
muxkpompybouxamu. Momopnovie 6eaxu.

Anpo. O6onouka siapa, XpOMaTHH, KapuoIia3ma, SAPBIIIKU, UX CTPOEHUE U
byHkiuu. SnepHblii O0enKOBBIM MaTpukc. [IpocTpaHCTBEHHOE pPacCHOJIOKEHUE
XpoMocoM B wuHTepdasHOM snpe. Iyxpomamun u cemepoxpomamun. benku
XpoMaTHHA — THUCTOHBL. /J[umamuka sodepHou 000104Ku 6 mumose. FloepHulil
MPAHcnopm.

Krnerounsle BritoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK DYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn



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

Tabmuupr u cxembl: «CTpoeHHE 3YKApUOTUUYECKOM KIeTKn», «CTpoeHue
KUBOTHOM  KJIeTkn», «CTpoeHHe  pacTUTeNbHOM  KieTku», «CTpoeHue
MUTOXOHJIPUW, «S1po», «CTpoeHrEe TPOKaPUOTUYECKON KIIETKI.

OOopynoBaHHe: CBETOBOM MMKPOCKOI, MHKpOIpEnapaTbl pPacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOIIPENapaThl OaKTepruaIbHbIX KIECTOK.

Jlabopatopnass padora «l3yueHue CTpPOECHHMSI KIETOK pa3IMYHBIX
OpPraHU3MOBY.

IIpakTnueckasi padora «l3yueHrue CBONCTB KJIETOUHOH MEMOpaHbBD».

JlaGopaTopnas padora «VccienoBaHue miia3mMoiu3a M JEIUIa3MOJIM3a B
pPACTUTEIBHBIX KIETKaX).

IIpakTuyeckas  padora  «l3ydyeHue  JBWKEHUS  LUTOILIa3Mbl B
PaCTUTEIBHBIX KIETKaX».

Tema 6. O0OMeH BelleCTB ¥ MPpeBpPallleHUE IJHEPTHH B KJIEeTKe

AcCCUMUIISIIIAS ¥ TUCCUMUIISIIISL — JIBE€ CTOPOHBI MeTabonmu3ma. Turbel oOmeHa
BEIECTB: aBTOTPO(MHBIN W TeTepOTPO(HBIA. YUacTHe KHUCIOPOJa B OOMEHHBIX
mporeccax. JHepreruueckoe obecreueHne kinetku: mnpeBpameHue ATD B
oOMeHHbIX Tmpoueccax. DepMEHTaTUBHBIM XapakKTep pPEaKLUil KIETOYHOIO
meTabonusma. DEpMEHThl, UX CTPOEHHME, CBOWCTBA M MEXaHU3M JIEHUCTBUS.
Kodepmentsl. OTinnuusi GepMEHTOB OT HEOPraHMYECKHUX KaTanu3aTopoB. benku-
aKTUBATOPhl M OENKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEepPMEHTATUBHBIX
peakuuii OT pa3IUYHBIX (PaKTOPOB.

[TepBuuHBI CHHTE3 OpPraHUYECKHUX BeEIIeCTB B KieTke. {DOTOCHHTE3.
AHOKCcucenHblll U OKCcuceHHblll omocunmes y baxmepui. Ceemocoouparoujue
nUeMeHmbsl U NUCMEHMbl PeakyuoHHo2o yeumpa. Poiab XJI0pomiacToB B mpoLecce
¢dorocuntesa. CretoBas u TemMHoBast ¢aszbl. Pomoovixanue, Cz.,, Cy. u CAM-munul
gdomocunmesa. 1lpoayKTUBHOCTh (OTOCHHTE3a. BiusHuEe pa3nuyHbIX (haKTOPOB
Ha CKOpPOCTh (POTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A.

XeMOCHUHTES. Pa3znoobpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpuuupyomue OaKTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOAOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHa’poOHble Opranu3Mbl. Buabl Oposkenus. IIponykTel OpoxkeHMs U UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHMKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTEN OOJIC3HEH.

AspobHbie OpraHU3MBI. Oransl DYHEPIETUYECKOTO oOMeHa.
ITonroroBuTenbHbIM 3Tan. [ MHKOIN3 — OECKUCIOPOIHOE PACILEIIIEHUE TJIFOKO3BI.

bronoruueckoe okuciaeHue, Wi KIETOYHOE JibIXaHue. Poinb MUTOXOHIpHIL B
nporeccax ouosgoruueckoro okucienus. Luknuueckue peakunu. OKUCIUTEIBHOE
dochopunupoBanue. Iuepeus membpannHozo epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. [lpemmyiecTBa a’poOHOTO MyTH
oOMeHa BemecTB mnepe] aHadpPOOHBIM. DH(HEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JdemoncTpanumn

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

Tabmuipt u cxeMbl: «@oToCHHTE3», «DHEpreTuueckuii oomen», «buocunres
oenkay», «CtpoeHue pepMeHTa», « XeMOCUHTERY.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, O0OpYAOBaHHUE ISl MPUTOTOBICHUS
MIOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAPaTOB.

JlaGoparopuass padora «l3ydyeHue  KaTaIUTUYECKOW  aAKTUBHOCTHU
dbepmMeHTOB (Ha MpUMepe aMuIa3bl WK KaTalla3bl).

JlaGopaTtopnas pabora «U3ydyenue (¢epMEHTATUBHOTO pacCILEIICHHS
MIEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlabopaTtopnasi padora «CpaBHeHue 1porieccoB  (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE MPOTIECCOB OPOKECHHUS U TBIXAHUS .

Tema 7. HacsencreenHasi uH(popMalus U peajqusanus €€ B KiIeTKe

Peakunn marpuyHoro cuHtesa. [IpMHIMI KOMIUIEMEHTAPHOCTU B PEAKLIMAX
MaTpPUYHOIO CUHTe3a. Peanuszanus HacneAcTBeHHON uHpopmanuu. ['eHeTnueckuit
KOI, ero cBoucrBa. TpaHckpunuus — wmarpuudbii cunTe3 PHK. IlpmHnmnen
TPAHCKPUIILMHU: KOMIJIEMEHTAPHOCTh, AHTUIIAPAJUIEIbHOCTh, ACUMMETPUYHOCT.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemxe. Hexooupyrowue PHK.

Tpancasuus u e€ sranbl. Yuactue TpancropTHeix PHK B Gnocunrtese Oenka.
VYcnoBust O6uocunresa Oenka. KomupoBanue amuHokucior. Ponb pubocoMm B
OouocuHTe3e OenKa.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalys reHoMa y
IIPOKApUOT U 3YKapUOT. Peryisuus akTMBHOCTM T€HOB Yy NHpokapuoT. ['mnoresa
onepoHa (. XKakob, K. Mano). Moznexynsapuvie mexanuzmvl IKCNPECcuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsius oOMEHHbBIX
IIPOLIECCOB B KieTKe. KiieTounbli romeocras.

Bupycsl — Heknerounbsie GOpMBbI )KU3HU U 00IUraTHbIe napa3uThl. CTpoeHue
MPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusHeHHblll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, obaxmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, unmezpasd.

Bupycuble 3aboneBanus yenoBeka, KUBOTHBIX, pactenuit. CITUJ, COVID-
19, counanbHbie U MEAUIIMHCKUE MTPOOTIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuwux maccusos («bigdatay)
CMpPYKMypHuIX buonro2udeckux 0anusix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
IIpoepammupyemvre pynkyuu 6erxos. Cnocobvl 00cmagKu 1eKapcms.



JdemoHcTpanumn

[Toptpersr: H. K. Konsuos, /. 1. IBanoBckuid.

Tabmuupl u cxemsl: «buocunres Genkay, «I enernyeckuii Koma», «Bupyce,
«baktepuodarm».

IIpakTnueckas padora «Co31aHue MOIEIA BUPYCA.

Tema 8. 7Ku3HeHHBIN HUKJ KJICTKHU

Knerounsi 1mukn, ero mnepuonasl u perymsiuus. Wutepdaza u MuTO3.
Oco0eHHOCTH TMpolleccoB, MpoTeKarommx B uHTepdase. I[loaroroBka KIeTKH K
nenenuto.  [IpecunTteTnyeckuii  (MOCTMUTOTHYECKWN),  CHUHTETUYECKHUH W
MMOCTCUHTETUYECKUM (MTPEMUTOTUYECKUI) IEPHOIbl HHTEP(]a3bI.

Marpnunbsii cuare3 JIHK — perumkanms. IIpunnunsr penmmkanun JIHK:
KOMIUIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, AHTUIAPAIJIEIBbHOCTD.
Mexanusm pernukanuu JTHK. Xpomocomsl. Ctpoenue xpomocoM. Tenomepsl u

TeromMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuoOTHUIl. JIUNJIOWAHBIN W
rarionaHbll  HaOoOpbl XxpoMocoM. ['omomornunsie Xxpomocombl. [lomoBwie
XPOMOCOMBL.

Henenue wimerku — wmutTo3. Craauu MHTO3a W MPOUCXONSINNE B HHUX

nporeccel. Tunel Muto3a. KapuoknHes u nutokuHe3. buosornyeckoe 3HaueHue
MHUTO3a.

Perymamua mutotndeckoro nukia kietku. [Iporpammupyemas kiieTouHas
rubesnb — anomnTos.

Kinerounoe s1po, XpoMocombl, (DyHKIIMOHaNbHAs TE€HOMUKA. Mexanusmol
npoaughepayuu, ougpepenyuposku, cmapenus u eubenu xiemokx. «lugposas
KliemKka» — Ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUsL KIeMKU.

JdemoHcTpanumn

Tabmuubl u cxeMmbl: «KU3HEHHBIM UK KIETKH», «Murtos», «CtpoeHue
xpomocomy, «Permkamusa JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MUT03 B KJIETKax
KOPEIIIKA JIyKay.

JlabopaTopnass  pabdora  «M3ydyeHne  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTaxy.

JlabopaTtopuas padora «HaGmoneHre MuTo3a B KJIeTKaX KOHYMKA KOpPEIIKa
JyKa (Ha TOTOBBIX MUKpOMpEnapaTax ).

Tema 9. CTpoeHue u pyHKIMH OPraHU3MOB

buonornueckoe pa3zHooOpasue OpPraHU3MOB. OOHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTAHU3MBI.

OcOoOEHHOCTH  CTPOEHUSI U JKUZHEACSTENIBHOCTH  OJHOKIJIETOYHBIX
opraHu3moB. baktepuu, apxew, OJHOKJIETOYHbIE TIpPUOBI, OJHOKJIETOYHbBIC
BOJIOPOCIH, APYTHUE NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.



B3aumocBA3p YacTel MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHsl M
cucTeMbl opraoB. OpranusMm Kak eauHoe nenoe. ['omeocras.

Tkanu pacrenudt. Tumbl pacTUTENbHBIX TKaHe: oOpa3oBarenbHas,
IOKPOBHAas1, IpOBOJsALIAs, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpPOEHHS,
(YHKIMI U pacoIOKEHUs TKAaHEH B OpraHax pacTeHHM.

TkaHu JKMBOTHBIX M YE€JIOBEKA. TWIBI XKMBOTHBIX TKAHEW: JIHUTEIIMAJIbHALA,
COEIMHUTENIbHASA, MbIlIeuHasi, HepBHass. OCOOEHHOCTH CTpOoeHHs, (YHKIUN U
PACIIOJIOKEHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opranbsl. BerertaTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacteHuil. OpraHel u
CHUCTEMBI OPT'aHOB KUBOTHBIX U YesoBeka. DyHKIIMU OPraHOB M CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapyXHbli M BHyTpeHHHiI ckeneT. CTpoeHue u
THUIIBI COCIUHEHUS KOCTEH.

JIBrokeHue  opraHu3MoB.  [IBH)KEHHE  OJHOKIIETOYHBIX  OPraHU3MOB:
aMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHIl:
TPONU3MBl M HACTUM. JIBM)KEHHME MHOTIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblIlevyHas cucreMa. Peduiekc. CkeneTHble MBIIIIIBI H UX padoTa.

[Intanne opranusmoB. llormomeHne BOAbI, YIVIEKMCIONO rasa M
MUHEpaJIbHBIX BELIECTB pacTeHUsAMU. [InTtaHne uMBOTHBIX. BHyTpHumosocTHOE H
BHYTPHKJIETOYHOE MHuIleBapeHnue. [IuTtaHne NO3BOHOYHBIX JKUBOTHBIX. OTIENbI
NUIIEBAPUTENBHOIO TpakTa. IlnmeBapurenbHble kenesbl. llnmeBapurenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3MoB. JIpixanue pacteHuid. JIpixanue >xuBOTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxkHoe npixaHue. JlpIxaTenbpHasi IOBEPXHOCTb.
XKabeproe u néroyHoe npixanue. [[pixaHue mMo3BOHOYHBIX KUBOTHBIX U UEIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIO)KHEHHE CTPOEHUS JIETKMX IMO3BOHOYHBIX JKUBOTHBIX.
JlpIxaTenpHas CHCTEMa dYejIoBeKa. MeXaHW3M BEHTWIALMM JIETKHX y NTUL H
MIIeKonuTaomux. Perymsamus npixanus. JlprxareabHble 00BEMBIL.

TpaHCIIOPT BEWIECTB y OPraHW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHUM.
Tpancropr BemecTB y KUBOTHBIX. KpoBeHOCHas cucrtemMa u €€ Oprassl.
KpoBeHocHass cucTemMa ITO3BOHOYHBIX JKMBOTHBIX M u4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyabl M KpoBb. Kpyrm KpoBooOpamieHus. OBOJIIOLHMOHHBIE
YCIIO’)KHEHUSI CTPOEHUSI KPOBEHOCHON CUCTEMBI ITO3BOHOUYHBIX KUBOTHBIX. Pabora
cepana u e€ peryisums.

Beigenenne y opranusmoB. Beinenenue y pacrenuid. Beigenenune y
*KUBOTHBIX. CokpaTtutenbHble Bakyonau. Opransl BelaeneHus. PunpTpanus,
CEKpelMsl 1 00paTHOE BCACHIBAHUE KAaK MEXaHU3Mbl paOOThl OPTraHOB BBIJECICHUS.
CBs13b IIOJIOCTH T€J1a ¢ KPOBEHOCHOM M BBIIEIUTEIBHON cucTeMaMu. Brinenenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CTpoeHrne u (pyHKIIMOHUPOBAHUE
Hedpona. OOpazoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3alllUTa Yy OJHOKJIETOYHBIX OpraHu3MoB. CHopbl
OakTepuil M UUCTHI MNPOCTEHIIMX. 3almuTa Y MHOTOKJIETOYHBIX pACTEHUH.
Kyrukyna. CpeacTsa macCUBHOM M XUMUYECKOM 3a1UThl. ODUTOHIUBI.

3almMTa y MHOTOKJIETOYHBIX XUBOTHBIX. IIOKpDOBBI M MX HPOHU3BOAHBIE.
3amuTa opranu3ma ot OonesHedl. MiMmyHHas cucrema denoBeka. KieTouHwlid u
I'YMOpaJdbHbIH WUMMYHHUTET. BpOoXIE€HHBIM W TPUOOPETEHHBIN creruduuecKuii
UMMYHHTET. Teopusi KJIoHaIbHO-CeleKTUBHOTO uMMyHuTeTa (I1. Dpmux, ®. M.
bepuet, C. Tonerara). BocnnayiurenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIAEHHOTO
UMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JIE€BaHU.

Pazmpaxumocts w perymsauumsa y  OpraHu3moB. Pasmpaxummocts  y
OJIHOKJIETOYHBIX Opranu3MoB. Takcucel. Pazmpaxumocte u  perymsiuus y
pactenuil. PocToBbIe BelecTBa U X 3HAYEHHUE.

HepBuas cucrema u pednekTtopHas peryiasuus y >KUBOTHbIX. HepBHas
cucTeMa M €€ OTIeNbl. DBOJIOLMOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOM CHCTEMBI
y XKHUBOTHBIX. OTAENBl TOJOBHOTO MO3Ta MO3BOHOYHBIX XHUBOTHBIX. Pediexc u
pednekropHas ayra. be3ycinoBHbIe U yCIOBHbBIE PEQIIEKCHI.

['ymopanpHast peryiasuus U 3HAOKPUHHAs CUCTEMA JKUBOTHBIX M YEJIOBEKA.
JKenespl SHIOOKPMHHOM CHUCTEMBI M KX TOPMOHBI. JleHMCTBHME T'OPMOHOB.
B3aumocBs3b HEpBHOM U SHIOKPUHHON cucteM. [umortanamo-runoduzapHas
cucrema.

JdeMoHcTpanuu

[Toptper: U. 11. [1aBinos.

Tabmumper 1 cxembl: «OAHOKIETOYHBIE BOAOPOCTH», «MHOTIOKIETOYHBIE
Bogopocin», «bakrepum», «llpocreiimmey», «OpraHbl LBETKOBBIX PACTEHHID»,
«CuctemMbl OpPraHOB NO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHue
HaceKoMbIx», «Tkanu pacrenuit», «KopHeBble cucteMbl», «CTpoeHHE CTeOs»,
«CTpoeHre JNHCTOBOM IUTACTHHKW», «TKaHMW >XKUBOTHBIX», «CKEJEeT 4YeloBEKa»,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMAY, «Hepsnas CUCTEMAY, «Koxay, «MBbI11euHast CUCTEMA,
«BpraenurenbHas cucrema», «HIOKPUHHAS cHCTEMa», «CTpOEHHE MBIIIIbDY,
«AmmyHurer»,  «KumedHononoctHele», «CxeMa  NHUTaHUA  PACTECHHUID,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpO€HHE THIPBDY,
«CTtpoeHne mnaHapun», «BHyTpeHHee cTpoeHue 10XkaeBoro yepBsi», «HepBHas
cucteMa poio», «HepBHas cucrema asarymkm», «HepBHas  cucrema
npecMblkatommxcsa»,  «HepBHas  cucrema  nTumy, «HepBHas — cucrema
MieKonuTarmux», «HepBHas cucteMa yenoBekay, «Peduekcy.



ObopynoBaHue: CBETOBOW MHKPOCKOII, MHUKpPOMpENnapaThl OJHOKJIETOYHBIX
OpraHuW3MOB, MHUKpOIpenaparbl TKaHEH, PAKOBHHBI MOJUIIOCKOB, KOJUIEKLIUU
HACEKOMBIX, WTJIOKOXHUX, KUBBIE 3K3EMIUIIPhl KOMHATHBIX PacTeHUU, repdbapuu
pacTeHuil pa3HbIX OTAEJIOB, BIIAXKHBIE Npenaparbl KHUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECMO3BOHOYHBIX IKUBOTHBIX, CKEJIET YeJOBEKa,
o0opypoBaHue AJisl AEMOHCTPALMK TOYBEHHOTO M BO3AYIIHOTO TUTAHUS PACTCHHIH,
pacieruieHns Kpaxmaia U OeKoB Moj AedcTBUEM (hepMEeHTOB, 000pyAOBaHUE IS
JEMOHCTPALUK OMBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXAHU3Ma
JbIXAaTENbHBIX IBUKEHUM, MOJIEIIH T'OJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHnasi padora «/3ydeHue TKaHEl paCTCHUI».

JlabGopaTopHasi padora «3yueHue TKaHel )KUBOTHBIXY.

JlabopaTtopHast padora «/3yueHre OpraHoB LIBETKOBOI'O PACTEHUS.

Tema 10. PazmHo:KeHne ¥ pa3BUTHE OPTAaHU3MOB

®opMbI pa3MHOKEHHUSI OpPraHuM3MoB: Oecronoe (BKIIOYas BEreTaTMBHOE) U
noysioBoe. Buael  Oecrnonoro  pa3MHOXKEHHsA: MOYKOBAHHME,  CIOPYJISLHUA,
dbparmeHTaIys, KIOHUPOBAHUE.

[TonoBoe pa3zmHoxkeHue. [lonoBeie KieTKu, Wiau rametrsl. Meio3. Craauun
Mmeito3a. [loBenenune xpomocom B Meio3e. Kpoccunrosep. buonornyeckuii CMbICI
Melo3a M TMOJOBOro Imponecca. Meilo3 M ero Mecro B JKM3HEHHOM IMKIIE
OpPraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorenes y :KuBOTHBIX. [10JIOBBIE JKEIIE3bI.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeToK. CriepMaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmiogoTBOpeHHE U SMOPUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. (CrocoObI
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTenorenes.

NuauBuayanbHOE pa3BUTUE OPraHU3MOB (OHTOT€HE3). DMOPHOIOTHUs — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21a8HbIX NPOOLIIEM IMOPUOTOSUL.
Konyenyuss mopgocenoe u mooenu mopgoeeneza. Ctagun 3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jrymku). JpoOnenwe. Tumbl  apoOrieHwms.
Jemepmunuposannoe u HedepmuHuposannoe Opodnenue. bnacmyna, munol
onacmyn. OCOOCHHOCTH NPOOJICHUS MIICKONMUTAIONMINX. 3apOJBIINICBbIC JIMCTKU
(racTpyJsisinus). 3aKiajKa OpraHOB U TKAaHEHW U3 3apObIIIEBIX JUCTKOB. B3anMuoe
BIUSIHUE 4YacTell pa3BUBAIOIIETOCS 3apojbliia (SMOpPUOHANIbHAS WHIYKLUSA).
3aknaaka IUIaHAa CTPOEHMS JKMBOTHOIO KaK  PE3yJIbTaT HEpPapXUUYECKHUX
B3aMMOJICHCTBUI TeHOB. BiusHue Ha 5MOpPHOHAIBHOE pa3BUTHE pPAa3IMYHBIX
(GaKkTOpOB OKpYXaIOILIEH CpeIbl.

Poct u pasButue XxuBOTHBIX. [locTamMOpuoHanbHBIN Tiepuoa. Ilpsmoe wu
HenpsiMoe pa3BuTue. PaszButue ¢ wmeramopdo3oM y OECHO3BOHOYHBIX U
NIO3BOHOYHBIX JKUBOTHBIX. bHOJIOrMYeckoe 3Ha4YeHHE NPSIMOr0 W HENPSMOIo



pa3BUTHsA, UX PACIPOCTPAHEHUE B NpUpOAE. THIBI pocTa KUBOTHBIX. DaKTOPHI
peryJIliiy pocTa )KUBOTHBIX U uesoBeka. CTaauu moCTIMOPHOHAIBHOTO Pa3BUTHS
y JKHUBOTHBIX U yenoBeka. [leprnoipl oHTOreHes3a yemnoseka. CTapeHUue U CMEPTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

PasMHoxxenue u paszButue pacreHuil. ['amerodur m crnopodut. Meiio3 B
KU3HEHHOM 1MKie pacTeHuil. OOpa3oBaHHe cmop B IIpolecce Meio3a.
['amertorene3 y pacteHud. OIUIOOOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. /[BoiiHOe OIIOAOTBOPEHHUE Y IIBETKOBBIX pacTteHuil. OOpa3zoBaHue U
pa3BUTHE CEMEHU.

MexaHU3MBI pETYISLNNA OHTOI€HE3a Y PACTEHUN U ) KUBOTHBIX.

JdemoHcTpanumn

[Toptpetsi: C. I'. Haamun, X. lnemas.

Tabmuubl u cxembl: «BereratuBHoe pa3zMHOXeHUe», «Tumbl Oecnosioro
pa3sMHOXEHUD», «Pa3MHOXKEHUE XJIAMUAOMOHAAbD», «Pa3MHOKEHHE HBIIICHBDY,
«PazMHOXeHuE ruapb», «Meio3», «XpomocoMbl, «I'amerorenesy, «CTpoeHue
SAULEKIETKA U crepMaro3onsia», «OCHOBHBIE CcTaguu OHTOreHesa», «llpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButhe wmaiickoro xyka», «Pa3Butue capaHum»,
«Pa3Butne nsarymku», «JIBOMHOE OIUIOAOTBOPEHHUE Y IIBETKOBBIX PACTEHHUI,
«CTpoeHue CeMsiH OJHOJOJIBHBIX U JBYJOJIBHBIX PacTEHUN», «KU3HEHHBIA IIUKII
MOPCKOM  KamycTbDy, <« KM3HEHHBIM UHKI MXa», <« KU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIMKII COCHBD.

O6opyioBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpenaparbl SULEKIETOK MU
CIIEpPMATO30M1I0B, MOJENb « LMK pa3BUTHS JIATYIIKIA.

JlabopaTopHas padora «/3yueHne CTpOEHHUs MOJOBBIX KJIETOK HAa FOTOBBIX
MHKpOIpenaparax».

IIpakTnyeckas paGora «BbIsBIIeHHE MNPU3HAKOB CXOJCTBA 3apOJbIIIEH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHOB Pa3MHOKEHHUSA BBICHIHUX
pacTeHUu».

Tema 11. I'eHeTMka — Hayka 0 HaCJeJICTBEHHOCTHM W H3MEHYMBOCTH
OPraHu3MoOB

Hcropust cTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Hayku. Pabotsr T
Menpgens, I'. ne @puza, T. Moprana. Posib 0T€4E€CTBEHHBIX YUYEHBIX B Pa3BUTHU
reHetuku. Padoter H. K. KoneiioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, }0. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHITUS U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTEPHATUBHBIC IPU3HAKHA, JOMUHAHTHBIM M PELECCUBHBIN
PU3HAK, TOMO3UT0Ta, FETEPO3UTOTA, YUCTAsI JIMHUS, THOPHUIbI, TeHOTHUII, (PEHOTHII.



OCHOBHbIE ~ METOABI ~ TEHETUKU:  THOPUAOJIOTMYECKUN,  IIUTOJIOTHYECKHH,
MOJIEKYJISAPHO-TEHETUYECKHM.

JdemoncTpanumn

[Toptpetsl: I'. Menaens, I'. ne ®puz, T. Mopran, H. K. Konsios, H. H.
BasunoB, A. H. benosepckuii, I'. [[. Kapneuenko, FO. A. ®unmunuenko, H. B.
Tumodees-PecoBckuii.

Tabmue! u cxembl: «MeToIbl TeHETUKIY, «CXEMBI CKPELTUBAHUS.

JlaGopaTtopnas padora «/[po3opuna Kak OOBEKT TI'€HETUYECKUX
VICCJIEIOBAHMID.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmBanue. llepBblii  3akoH MeHaenss — 3aKOH
ennHooOpa3ust THOpUI0OB nepBoro nokosieHus. [Ipasuno nomunupoBanus. Bropoit
3aKkOH MeHzens — 3aKOH pacIleIIeHUs NPU3HAKOB. LlUTOIOrMYecKue OCHOBBI
MOHOTMOPHUIHOTO CKpEIMBaHus. [ UI10Te3a YUNCTOTHI TaMeT.

AHanusupytoniee ckpemuBanue. [IpoMeKyToUHbIi XapakTep HaclleJOBaHUS.
Pacmienienne npu3HaKkoB NPU HETIOJTHOM JOMUHUPOBAHHH.

Jurubpunnoe ckpeuruBanue. TpeTtuii 3axkoH MeHenns — 3aK0H He3aBUCUMOTO
HacleoBaHWs ~ mpu3HakoB.  Llurosornueckue  OCHOBBI  JUTHOPUIHOTO
CKpELIMBaHHUs.

CueruienHoe HacnezoBanue npusHakoB. PaGotsl T. Moprana. CuemieHHoe
HACJICIOBAaHWE T'€HOB, HAPYLICHUE CLEIUIEHUS MEXIy IeHaMu. XPOMOCOMHAas
TEOpPHsI HACJIEICTBEHHOCTH.

['enerrka nosa. XpoOMOCOMHBIN MEXaHU3M OIpPEIeIeHUs 10J1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblii M reTeporameTHsld moj. ['eHermyeckas
CTPYKTypa MOJIOBBIX XpoMOcOM. HacnenoBanne Npru3HaKoB, CLENIIEHHBIX C ITOJIOM.

['enoTun xak nenoctHas cucrema. Ilnenorponus — MHOKECTBEHHOE ACHUCTBHE
resa. MHOXECTBCHHBIN aiuleiu3M. B3auMOAENCTBHE HEaUICNIbHBIX TI'E€HOB.
KommemeHntaprocTs. Onucras. [onmnmepus.

['eHEeTMYECKUIT KOHTPOJIb PA3BUTUS PACTEHUMN, XUBOTHBIX M YEJIOBEKA, a
TakKe (U3MOJOTMUYECKUX TMPOIECCOB, TMOBEICHUS M KOTHUTHUBHBIX (YHKITHIL.
['eHeTnyecKre MEXaHU3Mbl CUMOMOI€HE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35UH
— Mapa3uT» U «XO35MH — MHUKpPOOMOM». ['eHeTnueckue acmneKkTbl KOHTPOJA U
WU3MEHEHUs HaCJIEICTBEHHOW NH(OpMALlMU B IIOKOJIEHUSAX KJIETOK U OPraHU3MOB.

JdemoncTpanumn

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

Tabnuiel u cxemsl: «llepBbiit 1 BTOpo# 3akoHbI MeHnaens», « Tpetnii 3akoH
Menpens», «AHanusupyroliee CKpemuBaHue», «HemomHoe nomuHUpOBaHUE,
«ClrenyieHHOEe Hacle[OBaHHWE IPU3HAKOB Yy JApo3odpuibl», «['eHeTnka mnomay,



«Kapuotun uenoseka», «Kapuotun gposzodpuns», «Kapuotunm nruusy,
«MHOX€eCTBEHHBIN aJlJIeInu3M», « B3auMoaecTBUE TEHOBY.

ObopynoBanue: MoJenb s JEMOHCTpallMM 3aKOHOB €IMHO00pa3us
ruOpuI0OB TEPBOTO TMOKOJICHHS W pPAaclICIUICeHUs MPU3HAKOB, MOJENIb s
JEMOHCTPAllUM 3aKOHA HE3aBHCUMOTO HACIIEIOBAHUS IPU3HAKOB, MOJAENb MJIS
JEMOHCTPALlMM CLETUICHHOTO HACJIENOBAHUSA NIPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTuyeckas padora «l3ydyeHwe pe3yabTaTOB MOHOTHOPUIHOTO
CKpEUIMBaHUS Y APO30(UITBD.

IlpakTnueckass  padora  «/3ydyeHue  pe3yJbTaTOB  JUTHOPUIHOTO
CKPEIIUBAHUS Y IPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (popmupoBaHUM (PeHOTHUIIA.
N3mMeHunBOCTh NMpU3HAKOB. KaueCTBEHHbIE M KOJWYECTBEHHbIE NMPU3HAKUA. Buabl
VW3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIICCTBEHHAS.

Monudukanuonsnass u3MeHYMBOCTh. Ponb  cpeapl B (hopMHpOBaHHUH
Moau(puKaMoHHOW M3MeH4YnBocTH. HopMa peakuuu mpusHaka. BapuannoHHBIN
pan u BapuarnmonHas kpuBas (B. Woranncen). CpoiicTBa MOau(UKAIIMOHHOM
VU3MEHYUBOCTH.

['eHoTHMIIMYECKash U3MEHUYUBOCTh. CBOWMCTBA T€HOTUITMYECKON U3MEHUYHBOCTH.
Bupl reHOTUITHYECKON M3MEHYMBOCTH: KOMOMHATUBHAS, MyTALIMOHHAS.

KoMOuHaTtuBHasT M3MEHYMBOCTh. Meio03 M MOJIOBOM Mpoliecc — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHUUBOCTU B CO3/IaHUU
TeHEeTHYECKOr0 pa3HOOOpa3us B Mpejiesiax OJJHOTO BUA.

MyTanmoHHass W3MEHYMBOCTb. BHabl MyTalMil: TE€HHbBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHblE W  HMHAYUUPOBaHHbIE MyTaluuu. SlaepHele H
nuToIia3MaTuyeckue Myrauud. CoMaTUYecKue W IMOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUs MyTalui. MyTareHbl M HMX BIHMSHUE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTALMOHHOTO Mpolecca. 3aKOH TOMOJIOTMYECKUX PSJAOB B
HacieacTBeHHoW u3MeHunBoctd (H.U. BaBunoB). BHesdnepHas M3MEHYMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U 9NUSEHOMUKA, pOJb dNUSeHemuYyecKux @axkmopos 8
HAac1e008anuU U U3MEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOS.

JdemoncTpanumn

[Toptpetst: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuubpt u  cxembl: «Buasl wu3meHunBocTH», «MonudukannonHas
U3MEHYUBOCTBY, «KombOuHaTuBHas U3MEHYUBOCTBY, «Merosy,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00eBaHus YeIoBeKa», « Buabl MyTaruiiy.



O6opynoBaHue: XKUBBbIC W TepOapHBIC SK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dotorpaduu) )KUBOTHBIX C PA3TUIHBIMUA BUIAMH H3MEHUYHUBOCTH.

JlabopaTtopHas padora «HccnenoBanue 3aKOHOMEpPHOCTEN
MOAU(PUKAIIMOHHON M3MEHUYMBOCTU. [locTpoeHue BapuallMOHHOTO psifa U
BapUALMOHHON KPUBOMY.

IIpakTuyeckas padora «Myramuu y Jpo3o¢uiasl  (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eneTuka 4yesioBeKka

Kapuotnn yenoseka. MexayHapoaHas mporpaMma MCCIENOBaHUS TE€HOMA
yernoBeKa. MeTonpl  M3YYEHHs] TEHETUKM  YEJOBEKAa: TIE€HEAIOrMYECKH,
OJIN3HELIOBBIN, LHUTOT€HETUYECKUM, MOMYJISILIMOHHO-CTaTUCTUYECKU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENEITICHUE TEHOTHIA!
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T[P-ananu3a. HacnenctBeHHble 3a001€BaHuUs YeJIOBEKa. | eHHbIE U XpPOMOCOMHBIE
00J€3HH 4YeloBeKa. boJIe3HM C HacleICTBEHHOM MPEApacoNOKEHHOCTBIO.
3HayeHrue MEAUIMHCKON T€HETUKHU B MPEAOTBPAIICHUN U JICUEHUH T€HETUYECKUX
3a00eBaHU 4YenoBeKa. MeauKO-reHeTHYECKOe KOHCYJIbTHpoBaHue. CTBOJIOBbBIE
KJIETKU. [IOHSATHE «TE€HETHYECKOTo Ipy3a». JTUUYECKUE aCIEKThl UCCIEAOBAHUN B
00J1aCTH peIaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetndeckne (akTOphl TOBBIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKA K
bu3MYecCKOMY U XUMHYECKOMY 3arpsi3HCHHUIO OKpyKaromeh cpennl. ['eHeTnaeckas
MPEAPACTIONIOKEHHOCTD YEJIOBEKA K MATOJIOTHSIM.

JdeMoHcTpanuu

Tabmuubl u cxembl: «Kapuotun yenoBekay, «MeTolbl U3y4eHUS] TE€HETHKHU
yenoBekay, «['eHeTrnueckue 3a00IeBaHMS YEITOBEKAY.

IIpakTn4yeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOMN.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTukanuss W CEJNEKUUs. 3apOXkKACHUE CEIEKIUU U JOMECTUKALUU.
VYuenne H. WM. BaBumoBa o IleHTpax mnpouCXOXKACHUS U MHOTO00pa3us
KYJBbTYPHBIX pacTeHHil. Ponb cenekuuu B CO3JaHUM COPTOB PACTEHUM W IOPOJ
xuBoTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTHYECKUX pSJOB B
HaclenCcTBeHHOM u3MeHuuBoctyu H. WM. BasunoBa, ero 3HaueHue s
CEJIEKIIMOHHOU paboThI.

MeTtonpl ceneKIMOHHOW paboThl. VICKycCTBEHHBIM OTOOp: MacCOBBIA U
VIH/INBU1yaJIbHBIM. DTanel KOMOWHAIIMOHHON CCJICKIIUU. HUcnsiTanue
Ipou3BOAMTENICH MO TOTOMCTBY. OTOOp MO TEHOTUIY C TOMONIBIO OIEHKU
dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITYy ¢ moMolIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ|  CEJEKIMOHHOM  paloThl.
PannanmoHHbBIM 1 XMMUYECKAM MyTareHe3 Kak HCTOYHUK MYTAlUN y KYJbTYPHBIX



dbopm opranm3moB. lcmonb3oBaHME TEHOMHOTO PEIAKTUPOBAHUS M METOJIOB
pexoMmOuHanTHBIX JIHK 115 momydeHust iCXOAHOTO MaTepurana s CeJICKIIUH.

[Tomyuyenue MTOJIUTLIIOUIOB. BuyrpuBnnoBas rUOpUIN3AIINS.
bnu3kopoACcTBEHHOE — CKpemMBaHue, wWid  UHOpuAuHr.  HeponctBenHoe
CKpeluBaHue, win aytopuauur. ['ereposuc u ero mnpuuuHbl. Mcnonab3oBaHue
rereposuca B ceneknuu. Otnanénnas rudbpuausanms. [Ipeomonenne Oecruionus
MEXBHUJIOBBIX THOPUIOB. JIOCTHKEHUS CETICKIIUNA PACTEHUHN U )KUBOTHBIX. «3e1éHas
Dpesonoyusy.

CoxpaHeHre U M3y4YeHUE F'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUH U
UX JUKUX pOAMYEd JI1  CO3JaHUsl HOBBIX COPTOB W TUOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJBTYp. JH3yuenue, coxpawenue u  yYnpaeieHue
2eHeMUYeCKUMU Pecypcamil CelbCKOXO3AUCMBEHHBIX U NPOMBICIO8bIX HCUBOMHBIX
8 Yeax YIYUUeHUs. CYUecmeyomux U co30anusi HO8blX NOpoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYYHLIX UCCLe008aAHULL
nepeodosvix uoell U nepcnekmuHbIX MexHON0U.

JdemoHcTpanumn

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

Tabnuibl u cxembl: «LleHTpbI MTPOUCXOXKICHUS 1 MHOTO0Opa3usl KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTMYECKUX PSAOB B HACIEJACTBEHHOW H3MEHUYMBOCTHY,
«Metonwr cenexnmumy, «OTnanéanas rudpuauzanus», «MyTareHesy.

JlabopaTopHasi padora «3yueHrne cOpTOB KyJIbTYpHBIX PACTEHUNA U MTOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGoparopHnasi padora «/3ydeHrne METOI0B CEJICKIIUU PACTCHUI.

IIpakTu4yeckas padora «lIpuBuBKa pacTeHu».

IKckypcusi «OCHOBHBIE METOJBl U JOCTHXKEHHUSI CEJIEKIMU PACTeHUN U
YKUBOTHBIX (Ha CEJIEKI[MOHHYIO CTaHILIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBIA y4acTOK, B TEIUIMYHOE XO3SHCTBO, B JabopaTopuio
arpOyHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHoJ10rus U CHHTETHYECKAA OMOJIOTUS

OOBEKTHI, MCTHOJB3YyEeMble B OMOTEXHOJIOTHH, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBIL, MHUKPOOPTraHU3MBl, 170:¢ XapaKTEpUCTHKA. TpaguuuonHas
OMOTEXHOJIOTHS:  XJIeOOMeUYeHne, TMOIYyYEHUE KHUCIOMOJIOYHBIX MPOJYKTOB,
BUHOAenue. MukpoOuonornyeckuii cuHre3. OOBEKTHI MHKPOOHMOJIOTUUYECKHX
texHosoruid. [Ipon3BoaCcTBO Oenka, aAMUHOKHUCIIOT 1 BATAMUHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYMPOBAHHSI TEHOMOB C LEJIbIO MOJYYEHUSI OPTaHU3MOB U X KOMIIOHEHTOB,
coJiepXaliiX He BCTpEYaroIrecs: B MpUpoae OMOCUHTETUYECKUE MY TH.



Kierounas unxeHepusa. MeToasl KyJlbTypbl KJIETOK W TKAaHEW PAaCTEHHU M
KUBOTHbIX. Kpuobanku. ComaTtnueckas ruOpuau3anus U  COMATHYECKHMA
sMOpuorene3. lcnonb3oBaHuE TramiouoB B CeNEKUUH pacteHuil. [lonyuenue
MOHOKAOHANbHBIX anmumen. Mcnonb3o6anue MOHOKIOHAIbHBIX U NOAUKTOHAIbHBIX
aumumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHHME. PekoHCTpyKuus
SMUEKIETOK U KIOHMPOBAHUE JKMBOTHBIX. MeTOJ TpaHCIUIAaHTALMU SAEP KIETOK.
Texnonozuu 0300p08GIeHUs, KYJIbMUSUPOEAHUSA U  MUKPOKIOHANbHO2O
DPA3MHOIICEHUSL CENIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHass M TEHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TIe€Ha H
KoHCcTpyupoBaHue pekoMOuHanTHbIX [IHK. Cosdanue mpanczennvix opeanusmos.
JlocTmkeHrnss YW NEPCHEKTUBBI  XPOMOCOMHOM W TI'€HHOM  HMH)KEHEPUM.
DKOJIOTUYECKHE U 3TUYECKHE MTPOOJIEMbI FTEHHON MHXXEHEPHUH.

MenuunHckue 6norexnonoruu. [loctrenomnuas nudposas meaunuHa. [T1P-
JUarHocTHKa. MeTaOOoJOMHBIM aHaau3, TEHOLICHTPUYECKU aHaau3 IpoTeoMa
YyejaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbiA. VICIOJIb30BaHHME CTBOJIOBBIX
kineTok. TapretHas Tepamust paka. 3D-OuommkeHepust misg  pa3pabOTKu
(byHIaMEHTaIbHBIX OCHOB MEIMIIMHCKHX TEXHOJOTHH, CO3/aHUS KOMILIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJIOTUN TPEXMEPHOro OMONpPUHTHUHra M ckagdosauHra
JUISL peIeHus 3a/1a4 IEPCOHATIM3UPOBAHHON MEAULIVHBI.

Co3nanne BEKTOPHBIX BakKIMH C HENb0 00ecredyeHus: KOMOMHHPOBAHHOMN
3anuThl OT Bo3Oyautenet OPBU, yctaHoBieHHME MOJIEKYJISIPHBIX MEXaHHU3MOB
¢ynkmonnposanust PHK-conepskamumx BUPYCOB, BBI3BIBAIOIIMX OCO00 ONAcHbIE
3a00JI€BaHUS YEJIOBEKA U )KMBOTHBIX.

JdeMoHcTpanuu

Tabmunpt u cxembl: «lcnonp30BaHne MUKPOOPTaHU3MOB B MPOMBIIIEHHOM
IPOU3BOJCTBEY, «KileTouHass nHxkeHepusn», «I eHHass UHXKXEHEPUs».

JlaGopaTopHas padora «/3ydyeHrne 00ObEKTOB OMOTEXHOIOTUNY.

IIpakTnyeckas padora «llosydeHne MOJIOYHOKUCIBIX IPOLYKTOBY.

IKcKypeuss «bBHOTEXHONOrMsT — BaKHEWIIas MPOM3BOAUTENbHAS CHUiIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)».

11 KJTACC

Tema 1. 3apo:xkaeHue W pa3sBUTHE IBOJIOLNMOHHBIX NpEACTABJICHHMH B
omnosioruu

OpomoononHas Tteopuss Y. Jlapsuna. IIpenmnoceuiku  BO3HHKHOBEHUS
napsuHU3Ma. JKu3Hb ¥ Hay4dHas aestenpbHocTh Y. /apBuna.

JIBroKy1Me cuiibl 3BOIOUMH BUAOB 110 Y. JlapBUHY (BBICOKAasi MNHTEHCUBHOCTD
Pa3MHOXKEHHS  OpPraHM3MOB, HACJEACTBEHHAas HW3MEHYMBOCTb, Oopbba 3a
CYLLECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiierne cuaTeTHUecKOM Teopun dBomoruu (CTD). HedrpanpHas
Teopusi 3Bomtonuu. CoBpeMeHHass JBOJIOIMOHHAs  OuoyioTHsA. 3Ha4YeHHE
HBOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunneint, XK. b. Jlamapk, 3. K. Cenr-Unep, K.
Kiosne, Y. lapBun, C. C. YerBepukos, 1. U. lImansraysen, Jx. Xonnein, . K.
benses.

Tabmuubpt u cxembl: «Cucrema >xuBoil mnpupoasl (o K. Jlunuew)y,
«Jlectnuna xuBbIX cymectB (mo Jlamapky)», «MexaHusm QopMUpOBaHUs
MPUCIIOCOOJICHU y pacTeHud u KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
mapupyta nytemectBus Y. lapsunay, «Haxonku Y. lapBuna», «®opmbl 60ppObI
3a cymectBoBanuey, «llopoabr romy6eit», «MHoroobpasue KylbTypHBIX (GopM
KamycTbl», «[lopoapl JOMAIIHUX KUBOTHBIX», «CxeMa 00pa3oBaHUsl HOBBIX BHUJIOB
(mo Y. J[lapBuHy)», «Cxema COOTHOLIEHHUS JABWXKYIIUX CHUJI 3BOJIOLIUI,
«OCHOBHBIE MTOJIOKEHUS CHHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. Mukpo3BoIouus U €€ pe3yJbTaThl

[Tonynsauust Kak 3IeMEeHTapHas eIUHHIA 3BOIOLMUU. COBpEMEHHBIE METOMbI
OLICHKA TE€HETHYECKOro pa3HooOpa3usi W CTPYKTypbl Homyisiuuid. V3MeHeHue
reHooHJIa TOMYJSIUMU KaK D3JIEMEHTApHOE SBOJIOLMOHHOE SIBJICHUE. 3aKOH
reHeTudeckoro pasHoBecus JIx. Xapau, B. BaiinGepra.

DOnemeHTapHble (AKTOPHI (IBIKYIIME CUJIBI) HBOJIONUU. MYyTallMOHHBIN
npouecc. KomOunatuBHas u3MeHuMBOCTh. Jlpelid reHOB — cliiydaiiHble
HEHAIpaBJCHHbIE UW3MEHEHHs 4YacTOT aiened B nonymanusx. Oddexr
ocHoBatend. JIpgexm OymovLrouno2o 2opaviuika. CHuUdCeHUe 2eHemuuecKo2o
pasznoobpasus: npuyunsl u ciredcmeus. llposenenue s¢hghexma Opetigpa 2enog 6
oonvwiux U manelx  nonyaayuax. Mwurparuu.  M30msmus  mOMyJSIuUiL:
reorpaduueckas (MpocTpaHCTBEHHAs), OMoJIoru4ecKkast (pernpoayKTUBHA).

EcrectBennbiii oTOOp — HampaBisoomui  (akTop 3BoIOIUUA. DOpMBI
€CTECTBEHHOTO  OTOOpa:  JIBWXKYLIUH, CTaOMIU3UPYIOUIUN,  pa3pbIBAIOIINAN
(mm3pyntuBHbIN). [lonoBoit oT6op. BO3HHMKHOBEHHE M HBOJIOLHS COLUAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0neHHOCTh  OpraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOIIOLHUU.
Bo3HukHoBeHHe  mpucnocoOieHud y  opraHusmoB.  Apomopdo3sl U
uanoagantauuu. [IpuMepsl NpucnocoOieHui y OpraHu3MoB: MOP(OIOrHUecKHe,
¢usnonornueckue,  OMOXUMHUYECKHe,  ToBeneHYeckue.  OTHOCHUTEIBHOCTH
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepunm u CTpyKTypa. BuumooOpazoBaHue Kak pe3yibTaT
MUKpOsBoNtOIMU. M3omsamus — kimodeBod (aktop BugooOpazoBanud. [lytu u
CIIOCOOBI BUI000Pa30BaHMUS aJJTOTIaTPUIECKOe (reorpaduueckoe),



CHMIIaTPUYECKOE (3K0I0THYECKOE), «MTHOBEHHOE» (monuIUIONIU3aus,
rubpuansaiys). JJIMTenbHOCTh 3BOIIOIMOHHBIX TPOLECCOB.

Mexanu3mbl GopMUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3usl.

Ponb »BONIONMOHHOM OWONOTMM B pa3pabOTKE HAYYHBIX METOJIOB
coxpaHeHus: Ouopa3zHooOpazusi. MUKPOIBOJIONMS M KOIBOJIOLMS Mapa3uTOB U UX
x03s5ieB. Mexanu3mbl (POpMUPOBAHMSI YCTOMUMBOCTH K aHTUOMOTUKAM U CIIOCOOBI
O0pBOBI ¢ HEH.

JdeMoHcTpanuu

[Toptpetsl: C. C. UerBepukos, 2. Malip.

Tabmuubl 1 cxembl: «MyTalMoHHas HW3MEHUYUBOCTHY», «llomymnsiuonHas
CTpYKTypa BuAa», «CxemMa mposiBiIeHHs 3aKkoHa Xapau—BaitnOepra», «JBmxkyiine
CHJIBI 3BOJIIOLUNY, «IJKOJOTHYEcKass M30JSLUs MOMYJSIIUM CeBaHCKOU (hopemuy,
«l'eorpaduueckass U30dSAUUS  JUCTBEHHMIIBI CHUOUPCKOM W JIMCTBEHHMIIBI
naypckoin», «llomynsliMOHHbIE BOJIHBI YUCIEHHOCTH XUIIIHUKOB U )KepPTB», «Cxema
JEUCTBUSL ecTeCTBEHHOro ot1Oopa», «DopMbl OOpbOBI 3a CYIIECTBOBAHHUEY,
«Manycrpranbaelii MenaHn3mM», «JKuBble uckonaemsie», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Duzmnonornueckue anantauun», «lIpucnocoOIEHHOCT, OpraHU3MOB U €€
OTHOCUTENBHOCTHY», «Kpurepun Buaa», «Buapl-nBoiiHukn», «CTpyKTypa BuAa B
npupone», «Crnocobsl BUI00Opa3oBanus», «l'eorpaduyeckoe BUI00Opa3oBaHUE
TPEX BUIOB JaHABILIEH», «DKOJIOIMYECKOE BUA000pA30BAaHUE BHUAOB CHHUL,
«ITomunnousl pactenuit», «KamyctHo-peneunslii ruOpuy.

Oo6opynoBanue: repbapun pacTeHUN, KOJUIEKIIMHA HACEKOMBIX, Uydelia MTHIL U
3BEpeil ¢ mnpuMepaMu pa3IMYHBIX NPHUCHOCOOJICHU, 4Yydesa NTUI U 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHWd OJWM3KKUX BHUAOB, 0OpPA30BABIIMXCS
pa3sTUYHBIMUA CTIOCOOAMH.

JlaGopaTopnasi paGora «BbIsiBIeHHE HM3MEHUMBOCTH Yy 0COOEH OJHOTO
BUJID.

Jlabopatopuass  padora  «lIpucmocobrmenus  OpraHm3MOB U HX
OTHOCHTEJbHAS 1IEIeCO00Pa3HOCTHY.

JlabopaTtopuassi pabora «CpaBHeHHWE BHJIOB 1O MOP(OIOTHIESCKOMY
KPUTEPHUIO».

Tema 3. Makpo3BOJIIOLNS U €€ Pe3yJIbTaThI

Meroasl u3ydeHHs MakposBomouuu. [lameoHTOIOrMYECKHE  METOMAbI
u3ydyeHus oHBomouud. llepexomgnbie ¢GopMbl U (UIOTCHETUYECKUE  PSIbI
OpraHU3MOB.

buoreorpaduyeckue metonbl u3ydeHus sBofonuu. CpaBHeHue GJaopsl U
dayHsl MaTepukoB U OCTpoBOB. buoreorpaduueckue ob6mactu 3emnu. Bumbi-
DHAEMUKHU U PEIIUKTHIL.



OMOpUONOrHYecKUe U CPABHUTEIHLHO-MOP(OIOrHIECKHE METOAbl U3yUeHUs
BOMIIOLMU. ['€HeTMYecKne MEXaHW3MBbl 3BOJIIOIMM OHTOTEHE3a M IOSBICHUS
HBOJIIOIMOHHBIX ~ HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynumenTapHble  opraHbl M aTaBU3Mbl.  MOJIEKYJISIPHO-T€HETUYECKUE,
OMOXMMHUYECKHME W  MaTeMaTHYeCKMe  METOJbl  M3YyYEHUsS  DBOJIIOLHUU.
['omonoruynsie reHbl. COBpPEMEHHBIE METO/ABI MOCTPOSHUS (PHIOT€HETHYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallMH U 3BOJIOIMS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (TpaBuia) dBOMIONUU. [Ipunyun cmenvt QyHKYUIL.
HeobOpatumocTs 3BosronMK. AjanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
IBOJIIOLU Y.

JdemoHcTpanumn

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

Tabnuubl U cxembl: «OUIOTEHETUUECKUN sl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3ybbie  smiepe»y,  «Creronedansy,  «Punnodutey,  «CeMeHHbIE
nanopoTHUkn», «buoreorpaduueckue 30HBI 3eMan», «llpelid KOHTHUHEHTOBY,
«Penuktey, «HauanbHble cTaguu SMOPHUOHAIBHOTO PA3BUTHUS TO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOrMYHBIE ¥ AaHAJNOTUYHBIE OpraHb, «PyIuMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HaOOpbl YEJIOBEKa MW IIUMMaH3e», «[JaBHbIE
HaNpaBJIEHUS 3BOJIOLUNY, «OOIIME 3aKOHOMEPHOCTHU HBOJTIOLIAN.

O6opynoBaHue: KOJUICKIIUU, TepOapuu, MYJSDKH HCKOMAeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISDKH TOMOJIOTMYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUHA HACEKOMBbIX.

Tema 4. IIpoucxo:kaenne U pa3BuTHe *KU3HHU HA 3emule

Hayunbpie rumoTe3bl MPOUCXOXKACHUS KHU3HU Ha 3emie. AOHOreHe3 H
naHcrepmusi. [JoHayyHble IPEACTABICHUS O 3apPOKICHUU JKU3HU (KPEAlMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOKICHUS KU3HU U €€ onpoBepkeHue onbitaMu .
Penu, JI. Cnannanuanw, JI. I[Tactepa. [IponcxoxaeHue sKu3HU U aCTPOOHUOIOTHsl.

OcHOBHBIE JTaIIbl HEOPTraHUYECKOU HBOJIIOLIMH. [InanerapHas
(reooruueckas) SBOJMIONUSA. XUMHYECKas »dBOJMIONUSA. AOHOTEHHBIA CHHTE3
opraHumyeckux BemiecTB M3 Heopranudeckux. Omeir C. Mwmwmepa u I'. HOpm.
OOpa3zoBanue mnoiaumepoB U3 MoHoMmepoB. KoarepBaTHas rumorteza A. U.
Onapuna, runore3a nepBuyHoro OyiaboHa JIx. XomnaeitHa, reHeThuecKasi TunoTe3a
I'. Ménnepa. Pubosumer (T. Uek) m rumorteza «mupa PHK» VY. T'mnbGepra.
dopmupoBanue MeMOpaH U BOSHUKHOBEHHUE MTPOTOKIETKH.

Ucropust 3emin u MeToipl €€ u3yuyeHus. Vckomaemble oOpraHUYecKue
octatku. Il'eoxpoHonorus u e€ wMeroabl. OTHocuTenbHass U  aOCOIIOTHAs
reoxXpoHoorus. I'eoxpoHosoruueckas 1mKaia: 30Hbl, 3pbl, IEPUOIbI, STTOXH.



HauwaneHble »Tanbl opranudecko 3Bosrounu. l[losiBiieHne u 3BoMONUSA
MEPBBIX KJIETOK. DBOMIONMA MeTabonm3Ma. BO3HUKHOBEHHE TEPBBIX AYKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIEHKH KaK aHAJIOT MEPBBIX HA 3eMje COOOIIECTB.
CrpomaronuTtsl. [IpokapruoTsl U 3yKapHUOTHI.

[Ipoucxoxaenne 3ykapuoT (CUMOMOreHe3). IBONIOIMOHHOE POUCXOXKIEHUE
BUpPYCOB. [IponcxoxaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX T'PYII MHOTOKJIETOUYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIONMH BbICIIUX pacTeHUud. OCHOBHBIE apoMOpPGO3bI
pactenui. Beixonm pacteHuit Ha cymy. [losiBieHHe CHOpPOBBIX pPACTEHUW W
3aBoeBaHME UMM cymu. CeMeHHble pacTeHus. [IpoMCXOKIEeHHE IBETKOBBIX
pacTEHUU.

OCHOBHBIE 3Tallbl 3BOJIONUHN KUBOTHOTO Mupa. OCHOBHBIE apoMopho3bl
®KUBOTHBIX. Bennckas dayna. KemOpuiickuil B3pbIB — MOSBICHUE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKM3HB B BOAE. DBOIIOLHUS [TO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii m pentwimii. [IporcxoknaeHne MICKOMUTAIONUX U
ntutl. [lpunnun kmoueBoro apomopdosa. OcBoeHue O€CIO3BOHOYHBIMU U
MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3emMje IO 3paM U MEpUOJAM: apXeu, MpPOTEpO30M,
najgeo3oM, Me3030M, KkahWHo3ou. OOmas XapakTepucThKa KiIuMmaTa u
reoJIornyeckux mnponeccoB. [losiBieHne W paciBeT XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3zoBaHue: €ro yCIOBUS U BIIUSTHUE HA TA30BBIN COCTaB aTMOC(EpHI.

MaccoBble BBIMUPAHHUS — DKOJOTMYECKHE KPU3KUCHI MPOUUIOro. IIpuuuHel u
CJEACTBUSI MAacCOBBIX BbIMHpaHHMIl. COBpPEMEHHBIN SKOJOTMYECKUA KPHU3HC, E€r0
ocobenHoctH. [IpoGiaema coxpanenust 6nopazHooOpa3us Ha 3emIie.

CoBpeMeHHass cucTteMa opraHudeckoro mupa. [IpuHIuUmb Kiaccudukanmm
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE IPYIIbl OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. W.
Omnapumn, [Ix. Xonnevin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuib! u cxembl: «Cxema omnbita @. Pemny, «Cxema onwita JI. [Tactepa mo
M3YUYEHHUIO CcamMo3apokaeHusi ku3Hm», «Cxema ombita C. Mumiepa, I'. Opuy»,
«JTanbl  HEOPraHWYECKOW  »Bomtouun», «l'eoxpoHonormyeckas  MIKaiay,
«HauanpHble 3Tarbl OpraHUYeckoi 3BodOLUNY», «CxemMa 00pa3oBaHUsl HYKapHUOT
nyTéM cumoOuoreHneza», «CucremMa XKuUBOW TpHUPOAb», «CTpoeHue BHpYyCay,
«Apomopdossl  pacrenuity, «Punnoduth», «OIHOKIETOYHBIE BOJOPOCIH,
«MHorokierounele Bojopociam», «Mxm», «llanoporHukm», «l'on0ceMeHHbIE
pactenus», «OpraHbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHS KUBOTHOIO
Mupay, «ApoMopdo3bl KUBOTHBIX», <«lIpocreiimmey, «KUIIIEUHONMOTOCTHBIEY,
«IInockue YepBU», «YneHuctoHoruey, «PBI0OBY, «3eMHOBOJIHBICY,



«IIpecmbikaromuecs», «lItuusy, «Miekonuratromue», «Pa3Butne XKuU3HU B
apXxeuckou spe», «Pa3BurHe )XU3HU B POTEPO30MCKOMN 3pe», «Pa3BuTne Ku3HU B
I1aJIC030MCKOM 3pe», «Pa3BuTHE )KU3HU B ME3030MCKOU 3pe», «Pa3BuTHE KU3HU B
KaitHO30MCKOM 3pe», «COBpeMEHHAasl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuyM pPacTeHU pa3IUYHBIX OTAENOB, KOJUICKIUU
HACEKOMBIX, BJIQXKHBIE ITpenaparbl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKLIUU
UTJIOKOXKUX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, Yydesla IMTHULl MW 3BEPEW,
KOJUIEKIIMM OKAMEHEJIOCTEHN, IMOJE3HBIX HCKOMAEMbIX, MYJSIKU OpPraHUYECKUX
OCTaTKOB OPraHU3MOB.

Bupryanbnasa  sa0oparopHas paGora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu o u3yueHnto abMOreHHOro CUHTE3a OPraHUYEeCKUX COSMHEHUN B
NEPBUYHOI aTMochepe».

JlabopaTtopHasi padora «/3yueHue W oOmMCaHWE HCKOINAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3ydueHne OCOOEHHOCTEH CTPOCHHSI PaCTCHHI
Pa3HBIX OTAEIIOB).

IIpakTHyeckas padora «/3yueHue ocoOeHHOCTENH CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJ0BeKa — AHTPONOIeHe3

Paznene! u 3ana4n anTpOnosIoruu. MeToasl aHTPONIOJIOTUH.

CraHOBJIEHUE NPEICTABICHUNA O MPOUCXOKICHUHU 4esoBeKa. PemurunosHeie
BO33peHusl. COBpEMEHHbBIE HAYYHBIE TEOPHH.

CxoAcTBO yenoBeKa ¢ KUBOTHBIMH. CHCTEMAaTHYECKOE MOJIOKEHUE YETIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKAa C  JKMBOTHBIMU:  CPaBHHUTEIIBHO-
MOPQOJIOTHUYECKHE, AMOPHOTIOTUYECKHE, (bU3HOTOT0-OMOXUMUYECKHE,
noBezieHYeckrue. OTIMYKS YENOBEKa OT XKUBOTHBIX. [IpsIMOX0XKI€HHE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOW CUTHAJIBHOU
CHUCTEMBI.

JBukyume cuiibl (pakTopsl) aHTpONoreHe3a: OMOJIOTHYeCKUe, COlraIbHbIE.
CooTHoleHne OMOTOrMUECKHUX U COIMABHBIX (DaKTOPOB B aHTPOIOTEHE3E.

OCHOBHBIE CTaJMM AHTPOINOreHe3a. PaHHHe uenoBexkooOpas3Hbie 00€3bsHBI
(IPOKOHCYJIBI) M paHHUE IMOHTUIBI — OOIIHE MPEKH YeJIOBEKOOOpa3HBIX 00€3bsH U
aoed. ABCTPAJIONIMTEKU — JIBYHOTHE MPEJKHU JIoJeh. YeIOBEeK yMeblil, epBbIE
U3TOTOBJICHUs OpYyAud TpyZAa. YeloBeK NpsMOXOIALINNA U NEPBBIA BBIXOJ JIIOJEU
3a  mpenensl  Adpuku. YenmoBek reimennOeprckuii  —  00mMA  TIPEOK
HEaHIEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YeloBeK HeaHAEPTAIbCKUAN
KaK BHUJ JIFOAECH XOJIOOHOTO KiauMara. YemoBeK pa3yMHbI COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YeJIOBEK, OCBOCHHE KOHTMHEHTOB 3a nmpenenamu Adpuku.
[TameoreneTrka u najgeoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBIN OTOOp B MOMYJISIIIMSIX
yeyioBeka. MyTalMoHHBIA mpouecc U nogumopdusm. IlomynsuuoHHbIE BOJHBI,
npeiid reroB, murpanus U «3HQexT ocHOBATEN» B MOMYJALMIX COBPEMEHHOTO
YeJIOBEKa.

Yenoseueckne pacel. [loHarne o pace. bonemme pacel: eBporneouaHas
(eBpaswmiickasi),  aBCTpajOo-HETpouJHAs  (PKBATOpUAJbHAs),  MOHTOJOWIHAsS
(a3maTcko-aMepuKaHCKas). Bpemss M myTuW paccesneHHsl 4YeJoBEKa IO IUIAHETE.
EnuncTBO  4yemoBeweckux  pac. HaydHas  HECOCTOSATENBHOCTH — pacu3Ma.
[Tpucnoco0NeHHOCTh 4YENOBEKAa K pa3HbIM YCIOBUSM OKPYXaroLIeW Cpesbl.
Bnusiaue reorpaduueckoit cpenbl u  gpedida reHoB Ha MOPQOJOTHIO U
($U3MONOTHIO YeTIoBeKa.

MexauciuminHapaple  MeTonbl B (usmyeckodt  (OMOJIOTHYECKON )
AHTPOIIOJIOTMM.  OBOJIOLMOHHAsA  QHTPOIIOJIOTMS W MAJICOAHTPOIIOJIOrUs
YeJIOBEUECKUX IMOIYJAUMN. bruoconnanpHble HCCIENOBaHUSA NPUPOJBI YEIIOBEKA.
HccnenoBanue KOBOMIOIUHI OMOIOTMYECKOTO U COIIMAIBHOTO B UEIOBEKE.

JdemoHcTpanumn

[Toptpetsr: Y. {apBun, JI. Jluku, . 4. Pornncknii, M. M. I'epacumos.

Tabnuup! 1 cxembl: «MeTobl aHTPOIIOJIOTUNY, «I 0JIOBHOM MO3I YEIOBEKay,
«YenoBexkooOpa3Hble 00€3bsAHb, «CKeleT YeIoBeKa M CKEJIET IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbID», «J[BUKYIIUE CUIIBI aHTPOIIOT€HE3a», « DBOJIIOLIMOHHOE
IpEeBO  4YENOBEKa», «ABcCTpalonurek», «YemoBek  yMmensli», «YenoBek
IPAMOXOIAIIMIY, «JleHncoBckui yenosek» «Heannepranbus», « KpoMaHbOHIBDY,
«IIpenku yenoBeka», «ITarnbl HIBOJIOLUYU YEJIOBEKA», «Pacel uenoBekay.

OOopynoBaHue: MyJISKM  OKaMEHENOCTEeH, NpeaIMeTOB MaTepHUabHOU
KyJIbTypbl TpPENKOB YeJOBeKa, penpoaykiuu (pororpaduu) KapTUH C
MU(POJIOTUYECKUMU U OHOJCHCKUMHU CIOKETaMU TPOUCXOXKICHHUS YEJIOBEKa,
¢dororpauu HaX0JOK UCKONIAEMBIX OCTATKOB UE€JIOBEKA, CKEJIET YEJIOBEKA, MOJEIIb
gyepena 4ejoBeKa M 4Yepena IIMMIIaH3€, MOJCNb KHCTH YEJIOBEKa W KHCTH
IMMIIAH3€, MOJEIIA TOPCa MPEAKOB YEIIOBEKa.

JlabopatopHass pabGora «J/I3yueHue OCOOEHHOCTEW CTPOEHHS CKeleTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXOKICHUEM.

IIpakTHyeckas padora «/3ydeHne 3K0JIOrMYECKUX aJalTallil YEIOBEKa.

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

3apoxaeHue U pazBUTHE 3Kojoruu B Tpylax A. I'ymOoinbara, K. @. Pynse,
H. A. CesepuoBa, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
sKosoruu. CBsI3b 9KOJIOTUU C APYTUMU HAYKAMHM.



Metonsl skonoruu. IloneBsie HaOMIOACHMS. DKCIEPUMEHTHI B SKOJIOTHH:
OpupojHble W JabopaTopHble. MonaenupoBaHue B OKOJOTMH. MOHUTOPUHT
OKPY KaIOIIel Cpeibl: JTOKATbHBIN, PETHOHATBHBINA U TJI00ATHHBIN.

3HayeHUEe OKOJIOTMYECKUX 3HAHUM Ui YEJIOBEKa. DKOJIOTHYECKOe
MHPOBO33pPEHNE KaK OCHOBA CBS3EH 4eIoBEYECTBA C Npuponor. dopmMupoBaHue
HKOJIOTHYECKOMN KYJIbTYPbI M IKOJIOTUYECKOM I'PAMOTHOCTH HACEIICHUS.

JdemoHcTpanumn

[Toptpetsl: A. I'ym6onear, K. ®@. Pynse, H. A. Ceseprios, O. I'ekkens, A.
Tencnu, B. H. Cykaués.

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

JlabopaTopHuast padora «3yuenue METO/IOB DKOJIOTUYECKUX
HUCCIIEIOBAHUI.

Tema 7. Opranusmsbl 4 cpeaa OOUTAHUA

Okonorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
IKOJIOTHYECKUX (HaKTOpOB: abnoTHUecKue, OMoTHYecKne, anTponoreHusie. O6me
3aKOHOMEPHOCTH JAEUCTBUS 3Kojormueckux (axrtopos. IlpaBuno munumyma (K.
[lnpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOUOHTHBIE U CTCHOOMOHTHBIC
OpraHU3MBbl.

Abuotnyeckue ¢akropbl. CBeT Kak sKkonoruueckuid axrop. [eiicTBue
pPa3HbIX YYACTKOB COJIHEYHOI'O CHEKTPA HAa OPraHU3MBbl. DKOJIOIMYECKUE TPYNIIbI
pacTeHUil M >KUBOTHBIX [0 OTHOIIEHWIO K cBeTy. CHUrHaibHasi poJib CBETA.
DOTONEPUOIU3M.

Temneparypa kak »3konoruueckuii (akrop. JledicTBue TeMreparypsl Ha
opranu3Mmsl. [IoMKHIOTEpMHBIE U1 TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocth kak skosioruyeckuit dakrtop. IlpucrnocobieHuss pacTeHUil K
nojJiepkKaHuio BojaHoro Oananca. Kinaccudukaius pacTeHUM MO OTHOIICHUIO K
Boje. [Ipucnoco0nenns KUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3YyIIHAs, MMOYBEHHAs,
riyOMHHas  TOANOYBEHHAs, BHyTpuopraHu3zMeHHas.  DuU3HKO-XUMHUYECKHE
0COOEHHOCTH cpea oOuTaHus opraHu3MoB. llpucnocoOiieHus OpraHu3MOB K
JKU3HU B Pa3HbIX cpeaax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE PUTMBIL. CyTOYHBIE U
rogu4Hble pUTMBL. [IpHCroCcOOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSM
YCIIOBUU KU3HU.

Kusznenusie @opMbl opraHuzMoB. [loHsiTHE O JKU3HEHHOW (QopMme.
KuszHenubie PopMbI pacTeHU: TE€PEeBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOWOHTHI,
re0OHUOHTHI, a3pOOHOHTHI. OCOOCHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnueckue  Qaktopel.  Buapl = OMOTHYECKHMX ~ B3aMMOJACWCTBUI:
KOHKYPEHIUSI, XUIIHUYECTBO, cUMOUO03 U ero gopmel. [lapazutusm, koonepanus,
MYTYyaJu3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJieOHn4ecTBo). Hetpodpuueckue
B3aUMOJICUCTBUS  (TomMYeckue, (Qopudeckue, ¢adpuueckue). 3HAUCHHUE
OMOTHYECKUX B3aMMOJCHCTBUM JJisI CYIIECTBOBAHUSI OpPraHW3MOB B Cpelie
obutanus. [I[puHIKI KOHKYPEHTHOTO UCKITIOUEHUSI.

JdeMmoHcTpanuu

Tabmuupl U cxembl: «Ikonorudyeckue @axropb», «CBETOBOM CIEKTpY,
«IKONIOTUYECKHE TPYMIHl JKUBOTHBIX MO OTHOIIEHUIO K CBETY», «TemiIoKpoBHbBIE
KUBOTHBIE», «XOJOJHOKPOBHBIC >KUBOTHBIC», «DU3MONIOTUYECKUE aNanTalid
KUBOTHBIX», «Cpenbl o00UTaHUS OpraHu3MoBy, «buonoruueckue pUTMBIY,
«Kuznennole  Gopmbel  pactenuity, <« KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKocHUCTEMA MIMPOKOJIUCTBEHHOIO Jieca», « IKOCUCTEMa XBOMHOTO Jiecay, «llenu
nuTanusy, «XuiHudectTBoy», «llapasutuzm», «Konkypenmus», «CumoOunosy,
«KommeHncanmzmy.

O6opynoBanue: repbapu pacTeHUW M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO PAa3UYHBIX SKOJOTUYECKUX (PAKTOpPOB, TepOapuu CBETOINHOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTCHUH, CBETOJNIOOWBBIC, TCHEITIOOMBBHIC H
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTEHUS, repOapuu U KOJUICKIIUU TEIIOMIOOUBHIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Yydesa MTUIl U 3Bepel, repdapuu
pacTeHui, OTHOCSIIMXCS K rurpoduram, kcepopuraM, me30puTaM, KOMHATHBIE
pacTeHusl TaHHBIX TPYII, KOJUIEKIIMN UBOTHBIX, OOUTAIONINX B Pa3HbIX cpelax,
repOapuu W KOJUIKIIMM PACTCHWH W JKUBOTHBIX, OOJAaroNuxX dYepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHMSIM YCIIOBUW JKWU3HH, repObapuu u
KOJUIEKIIMU PACTEHHN M KUBOTHBIX PA3JIMYHBIX U3HEHHBIX (OPM, KOJUICKUIUHU
YKUBOTHBIX, YYACTBYIOIIUX B PA3IMUYHbIX OMOTUYECKUX B3aAUMOJIEHCTBUSIX.

Jlabopatopnasi padora «BrisiBIeHHE TNPUCTOCOOTICHUI OpPraHU3MOB K
BITUSTHUIO CBETA.

Jlaboparopnasi padora «BrisiBIeHHE TPUCTOCOOJICHUI OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopnasi paGora «AHATOMHUYECKHE OCOOCHHOCTH PACTECHUU U3
pa3HBIX MECT OOUTAHUS.

Tema 8. Dko10rus BUA0B U MOMYJIANMH

DKOJIOTUYECKHE  XapaKTePUCTUKH  TMOIMYJISIUY. [lonynsuus  Kak
ouonoruyeckas cucrema. Poib HEOJHOPOAHOCTU Cpebl, GU3HUECKUX OaphepoB U
0co0eHHOCTe OMONOruu BUIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYPHI
nonyJysiiquid. OCHOBHBIE TIOKA3aTENW MOMYJISIUAUA: YHCIEHHOCTh, IUIOTHOCTb,



BO3pDaCTHasi M IIOJIOBasl CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUA.

Dkosioruyeckas CTpykrypa nonyiasuud. OueHKa YMCIEHHOCTH MOMYJISIIY.
JvHamuka nomyiasiuud U €€ peryisiuusa. buoTM4eckuil MOTEHIMan MOMYJISALHH.
MopaenupoBaHue IMHaMUKA NOMyIssuuy. KpuBble pocTa YUCIEHHOCTHU MOIMYISLNHN.
KpuBble BbDKMBaHUA. Perynsnus YWCICHHOCTH TMOMYJANHA: poyib (PaKTOpOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IUNIOTHOCTU. JKOJIOTUYECKHUE CTPATETUH BUJOB (T- U
K-cTparerun).

[Tonsitue 00 sKojormyeckod Humie Buaa. MecrooOuranue. MHoromepHas
Mozenb dkosiorndeckon Humm k.M. XartunHcoHa. Pa3Mepsl 3KOIOTHYECKOU
HuM. [loTeHnmanpHas v peann3oBaHHAs HULIY.

Bun kak cucrema nomynsanmii. Apeanbsl BUAOB. Buapl M uX KU3HEHHBIE
CTpaTeruu. JKOJIOTHYECKUE YKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJICHHUS M MHIpaluid KUBOTHBIX. buonormueckue
VHBA3UU YyKEPOIAHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cxeMbl: «DKOJIOTHYECKUE XapAKTEPUCTUKU MOMYJISLUN,
«IIpocTpaHcTBEHHass  CTpyKTypa  mHomyisiuum», «Bo3pacTHble  nHUpaMuabl
nonyysiun», «CKOpOCTh — 3aceleHUsl IOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opranusMammn», «Moaens skosornyeckon Humu Jx. M. XatunHconay.

Oo6opynoBanue: repdapuu pacTeHUM, KOJJIEKIIUU KUBOTHBIX.

JlabopaTtopnasi  pabora  «IlpucnocoOieHuss ceMsH  pacTeHUH K
pacCesICHUIO».

Tema 9. Jkosnorust coodmecTB. IKOJIOrHIECKHE CHCTEMBI.

CoolmiectBa opranu3moB. buoneno3 u ero crTpykrypa. CBsizu MEXIy
OopraHu3Mamu B OMOLIEHO3E.

Dkocuctema kak oTkpbiTasg cuctema (A. Jx. Tencnu). DyHKIIMOHAIbHbBIE
OJIOKM OpraHu3MOB B JKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTHI, PEIYLIECHTHI.
Tpoduueckue ypoBHu. Tpoduueckne unenu u cetd. AOuUOTHUECKHE OJIOKU
skocucteM. [1ouBbl U Wikl B 3kocuctemMax. KpyroBopor BEwIECTB U MOTOK SHEPTUH
B DKOCUCTEME.

OcCHOBHBIE  TIOKa3aTeaud  JKOCUCTEMbl. buomMacca u  mpoayKuws.
DKOJIOTUYECKHE MUPAMUIBI Yhcel, OMOMAacChl M SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. DPuyxmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIEeCTB — Cykleccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX TMPUYMHBL. AHTPONOIE€HHbIE BO3JCUCTBUA Ha
cykueccuu. KnumakcHoe coobiiectBo. buopasHooOpasue u nojHoTa KpyroBoporta
BEIIECTB — OCHOBA YCTOMYNBOCTH COOOIIECTB.



[Tpuponnbie 3x0cUCTEMBI. JKocucmemsbl 03€p U pex. IKocucmemvl mMopetl U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, cmenell, nyCMmultb.

AHTpONOre€HHBIE HJKOCUCTEMBI. ArposkocucreMa. ArponeHo3. Pasznmnuus
MEXIYy aHTPOIIOT€HHBIMH U MPUPOTHBIMU 3KOCUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeMm. [opozackas
dnopa u ¢dayna. CuHaHTpomm3anus TOpOACKON ¢ayHbl. buonornueckoe u
XO35IIICTBEHHOE 3HAaYEHHE arpO3KOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJACHCTBUN OPraHU3MOB B
sKkocuctemax. Ponv kackaonoco sgpghexkma u 6udo8-30ughpukamopos (Kirouesvix
61008) 8 yHKYUOHUpOosaHuu 3Kocucmem. IlepeHOC SHEPrUu U BEIIECTB MEXKTY
CMEXHBIMH 3KOCUCTEMAMH. Y CTOMYUBOCTh OPTAHU3MOB, MOIYJISALUNA U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOTIOTEHHBIX BO3JICUCTBUI.

Mexanuzmol 8030€licmeust  3Aa2pA3HeHUll  PA3HbIX Munos Ha
cybOpeaHu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHSX,
OCHOBbl ~ IKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B8030€UCEUAL.
MeToaon0russ MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTC€HHBIX IKOCUCTEM.

JdemoncTpanumn
[Toptper: A. JIx. Tencnu.
Tabmuupt u  cxembl:  «CTpykrypa  OuoleHO3a»,  «IDKOCUCTEMA

IIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHUCTEMa XBOMHOrO jeca», « ODyHKIIMOHAIbHbIC
TpyNInbl OPraHU3MOB B 3KOcHCTEMe», «KpyroBopoT BelIECTB B 3IKOCHCTEMEY,
«llenu nutanus (macTOMIIHAS, JETPUTHAS)», « IKOJIOTHUECKas TUPAMUIA YUCEID,
«IKkonoruyeckas nupamuaa OMOMacCh, «IKOJIOrHUecKas MUpaMuia SHEPTUNY,
«O0pazoBanue 0osotay, «llepBuunas cykueccus», «BoccTaHOBIEHHE Jieca MOCTe
noxkapa», «JKOocHUCTeMa 03epay», «ArporeHo3», «KpyroBopoT BemIeCTB U MOTOK
SHEpPruu B arporeHose», «[Ipumepsr ypboskocucTem».

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMKA HACEKOMBIX, Uydelia ITHIL U
3Bepeil, repdapur KyJbTypHBIX M JUKOPACTYIIUX PACTEHUH, aKBApUYM KaK MOJIEIb
HKOCHCTEMBI.

IIpakTHyeckas padora «3yuenue u onucanue ypo03KOCHCTEMBI.

JlaGopaTopnas pabGora «l3yuenue pa3zHOOOpa3usi MENKHX IMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HbIX SKOCUCTEMAX).

IKCKYpcUsi «IKCKYypCHs B TUIMYHBIN OuoreorneHo3 (B ayOpaBy, Oepe3HsiK,
SJIPHUK, HA CYXOJIOJbHBIA UM TOMMEHHBIH JIYT, 03€PO, OOJIOTO)».

IKCKYypcusi «DKCKYpCHUsI B arpoO’KOCHCTEMY (HA MOJE€ WIH B TEIUIMYHOE
XO03SUCTBO)».

Tema 10. buocdepa — riodanbHast 3KOCHCTEMA

buocdepa — obmiemianerapHasi o0ojiouka 3eMJM, T/I€ CYIIECTBYET WIIU
CyIlleCTBOBAJIa XM3Hb. Pa3BuTue mpeacraBieHuii o 6mocdepe B Tpynax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6mocdepe. Ob6mactu 6mocdepst u e€ coctas. JKupoe
BEIIeCTBO OHOC(hEphl U €ero PyHKIIHH.

3aKOHOMEPHOCTH CyliecTBOBaHUs Ounochepbl. OcobeHHOCTH OHOChEpHl Kak
rio0aibHOM 3KOCcUCTEMBI. JlMHamMudeckoe paBHOBecue B Ouochepe. KpyroBopotsl
BEILECTB U OMOTeOXMMHUYECKUEe HUKIbI (yriepoja, a3oTa). PUTMUYHOCTD sIBIIEHUI
B Omocdepe.

3oHanbHOCTh Omocheprl. [lonstne o Omome. OCHOBHBIE OMOMBI CYIIIH:
TyHJIpa, XBOMHBIE Jieca, CMEIIAHHbIE U ITUPOKOJIUCTBEHHBIE Jieca, CTeNH, CABaHHBI,
MyCTBHIHU, TPOMTUYECKHUE JIeCca, BHICOKOTOphs. Kinumar, pacTUTENbHBIN U 5KUBOTHBIN
MHUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHUS KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMANA U
ouochepHbIx QyHKINN.

JdeMoHcTpauuu

[Toptpetsl: B. U. Bepuanckuii, 3. 3rocc.

Tabmumer u cxemsl: «I'eocdepsr 3emnn», «KpyroBopoT azora B mpupome»,
«KpyroBopot yriepona B npupoae», «KpyroBopoT Kuciopoga B HOpUPOIE»,
«KpyroBopoT Boawl B mipupoae», «OCHOBHBIE OMOMBI Cymny, «Knummatudeckue
nosica 3emnn», «TyHapay», «Taira»y, «Cmemanneiii gec», «llIupokonucTBeHHBI
necy, «Crenby, «CaBanHay, «IlycTeiHsy, « Tponuyeckuii nec.

O6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YennoBek u OKpy:KawIIas cpeaa

DKOJIOTMUECKHE KPU3UChI M HMX TMpUYMHBL. BosznelicTBue uyenoBeka Ha
ouocepy. 3arps3HeHHEe BO3AyIIHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HeHUe
BoAHOM cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienne mnouBbl. Oxpana
MIOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpPONOreHHOE BO3JEHCTBHE HA PACTUTENBHBIA U KUBOTHBIM Mup. OxpaHa
pPaCTUTENBHOTO W JKUBOTHOrO MHUpa. OCHOBHBIE NPHUHIMIBI OXPaHbl MPUPOJIBI.
Kpacaeie kHuru. Oco0o oxpansembie Tmnpupoansie Ttepputopun (OOIIT).
Borannueckue cazibl 1 300J0THYECKHE MTAPKH.

OCHOBHBIE TPHUHIMUIBI YCTOMYMBOIO Pa3BUTHs YEJIIOBEYECTBA U MPUPOJBIL.
PanyoHaneHOE  NpPUPONOIONB30BAHME M COXpPAHEHUE  OMOJOTMYECKOIO
pazHooOpazus 3emnu. OOIME 3aKOHOMEPHOCTH TJIOOANBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HUCa U €r0 BEPOATHBIE TTOCIIEICTBUS.

Pa3zBuTne METONOB MOHHMTOPUHIAa PAa3BUTUSL OMACHBIX TEXHOTEHHBIX
nporueccoB. Cucmemmuvie ucciedo8anus nepexooa K pecypcocbepezarowell u
KOHKYPEeHmMOoCcnocobHou snepeemuxe. buonoeuueckoe paznoobpasue u 6uopecypcasi.
Hayuonanvnvlie ungopmayuonnvie cucmemsol, obecneuyugarowjue 00Cmyn K
uHgopmayuu no COCMOAHUIO OMOENbHbIX 6U008 U 3kocucmem. (OCHOBbI



sKopeaburumayuu IKocucmem U Ccnocob6o8 6OopvdvLl ¢  OUONOBPENCOCHUAMU.
Pexoncmpykyus mopckux u nazemHubIx d9KOCUCTEM.

JdemoncTpanumn

Tabmumet w cxeMbl:  «3arpsi3HeHHE  aTMOcdepb»,  «3arps3HEHHe
runpocheprr», «3arpssHeHue mouBb», «llapHEKOBBIE AddexkT», «Ocobo
OXpaHseMbIE TIPUPOTHBIC TEPPUTOPHUIY, «MOJEIH YyIPaBIIEMOTO MUPAY.
O6opynoBanue: ¢oTorpaduu OXpaHIEMBIX PACTCHHA W KUBOTHBIX KpacHoi
kHuru Poccutickoi @enepaiuu, KpacHoi KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
o0yyJarouMucss MporpaMM CpeiHero o0miero oOpa3oBaHUs: JIMYHOCTHBIE,
METANPEIMETHBIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIhTaTOB OCBOEHUS MPOTPAMMBI 10 OMOJIOTHUN
BBIJICTICHBI CIEAYIOIIUE COCTABIAIOIINE: OCO3HAHUE OOYYAIOIIUMUCSA POCCHICKON
IPAKIAHCKOM UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIILHOCTH
U CaMOOIPENCNICHUIO, Haiuuyue Mmomusayuu K OOy4YEeHUI0  OHOJIOTHH,
yeneHanpasieHHoe pazeumiue BHYTPEHHUX YOEXKIEHUH JHMYHOCTHU Ha OCHOBE
KITFOUEBBIX I[EHHOCTEM W WMCTOPUYECKUX TPATUIIUNA Pa3BUTHS OHOJIOTHYECKOTO
3HaHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOUINXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICJIOBBIMA  YCTAHOBKaMH, IPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO0  00pa3oBaHUs, Haluuyue  NPa6OCO3HAHUS  SKOJOTUYECKOU
KYJIBTYPbI, CHOCOOHOCMU CIMA8UMb 1IEIIA U CTPOUTD KU3HEHHBIC TIIaHbI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI MPOTPAMMbI MO0 OMOJIOTUU JIOCTUTAIOTCS
B €IMHCTBE Y4YEOHOW M BOCIHUTATENHHON JEATETbHOCTH B COOTBETCTBUU C
TPaJULIUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMUA, UICTOPHUYECKUMH U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMUA B OOIIECTBE MpaBUJIAMHU U HOPMaMu
MOBEJICHUSA U CIIOCOOCTBYIOT TMpOIlECCaM CaMOMNO3HAHMsSI, CaMOBOCHHTAHUSA U
CaMOpa3BUTHUS, PAa3BUTUS BHYTPEHHEW TMO3ULUM JUYHOCTH, NATPUOTU3MA U
YBaXKEHHS K 3aKOHY W IMPABOINOPAIKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJIEHUIO,
B3aUMHOTO YBa)KEHHUsI, OCPEKHOr0 OTHOUIEHUS K KYJbTYPHOMY HAcleIui0 U
TPaJUIMAM MHOTOHAMOHAIBHOTO Hapoaa Poccuiickon ®depepaunu, npupoae u
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yJdbTaThl OCBOCHHS ydeOHOTro mipeamera «buomorusy
JOJIKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00yYarouXcsi pyKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JTUYHOCTHU, CUCTEMOM LEHHOCTHBIX
OpHEHTAllUl, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIINX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITa U OMBITA JEATEIBHOCTH B IMPOLECCE PEAIM3alMi OCHOBHBIX HAalpaBJIEHUN
BOCIIMUTATENBHOUN JAESATENBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxIaHCKOT0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00YUYaIOIIEeT0Cs KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIEHa POCCUICKOT0 OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX IpaB MU OOS3aHHOCTEH, YyBaKEHUE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIBHOCTH NPH CO3JIaHUU
y4EOHBIX MPOEKTOB, PEIICHUH YYEOHBIX M TMO3HABATENIbHBIX 3aj1ay, BBHIMOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB,

CIIOCOOHOCTh ~ OMPENENsITh COOCTBEHHYIO TIO3UIMI0O 1O OTHOIIECHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSCHSTH €€;

YMEHHE YYHMTHIBATh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HbIMU yO€KACHUAMHU, KyJIbTYPHBIMHU LIEHHOCTSIMH U
COLMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOT'O BBINOJHEHHS
y4eOHbIX, TO3HABATEIbHBIX M HCCJIEAOBATENbCKUX 3aJa4, YBaXKHUTEIBHOTO
OTHOIICHUS K MHEHHUIO OIIMOHEHTOB MpU OOCYKJICHUH CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU rpaXJaHCKOU WJIEHTUYHOCTH,
NaTpUOTHU3MA, YBAXKEHHS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH MHEPEN
Ponnuoun, ropmoctu 3a cBOM Kpal, CBOO PoauHy, CBOM A3BIK M KYJBTYpY,
MPOIIUIOE M HACTOSIIEE MHOTOHAMOHAJIBbHOTIO Hapoaa Pocecuu;

LIEHHOCTHOE OTHOILIEHHWE K MPUPOJHOMY HACJIEAUIO U MaMATHUKAM ITPUPOJIBI,
JOCTHXKEHHSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJAJ POCCUHUCKUX YYEHBIX B CTaHOBIICHUE H
pa3BUTHE OWOJOTWMU, TMOHUMAHUSA 3HAYEHHs OHOJOTMHM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy>KeHHIO M 3amute OTeyecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHME TYXOBHBIX LIECHHOCTEN POCCUICKOrO HAPOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO NTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAallMI0 U TPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJla B MIOCTPOEHUE YCTOMYUBOIO OYIyIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAUTENSM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPUHATUS LIEHHOCTEH CEMEWHOW JKU3HHM B COOTBETCTBUH C
TpaguuuamMu Haponos Poccun;

4) 3¢TeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILEHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPya, OOIIECTBEHHBIX OTHOLIECHUH];

MMOHMMAHUE HMOIMOHATBHOTO BO3CHCTBHS )KMBOM IPUPOIBI U €€ IEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXEHHIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMIICHUE
IPOSIBIISATH KaYeCTBA TBOPUECKOM JINYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, (OPMHMPOBAHHUSA KYJILTYPbl 310POBbS H
IMOLMOHAIBLHOIO 0JIArONOJIyYHs:

NOHMMAaHHWE W pealu3alus 370pOBOro M 0e30macHoro o0Opasza KU3HU
(310poBO€  mUTaHHWE, COOJIOJEHHME TUTHCHHUYECKUX TPaBMII U HOPM,
cOaMaHCUPOBAHHBIM PEKUM 3aHATUH U OTIbIXa, peryisipHas ¢uznyeckas
aKTUBHOCTb), OEpEKHOI0, OTBETCTBEHHOI'O M KOMIIETEHTHOIO OTHOIIECHUS K
COOCTBEHHOMY (PM3UUYECKOMY U IICUXUYECKOMY 3/J0POBBIO;

NOHMMAaHHWE IE€HHOCTM TIPaBUJ HMHAMBHUIYAJBHOTO M  KOJUIEKTMBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAaHHE TOCHEACTBUM W HENPUATHSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHUs
aJIKOTr0JIsl, HAPKOTUKOB, KYpEHHUS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTD K TPYZY, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPYA0Jt00ue;

TOTOBHOCTh K AaKTHBHOW JAEATEIbHOCTH TEXHOJIOTMYECKOM M COLMABHOM
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh WHULMUPOBATH, TNIAHUPOBATH U CAMOCTOSTEIHLHO
BBITNOJIHATH TAKYIO JESTEIbHOCTD;

UHTEpPEC K pasinyHbIM cdepaM MpodhecCHOHATBHON NeATENIbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymiel mpodeccun U pealr30BBIBATH
COOCTBEHHBIE KU3HEHHBIC TIJIAHbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHHIO M C€aMOOOpPa30BAHMIO Ha
IPOTSKEHUH BCEW KU3HU;

7) 3K0J10TrM4eCKOro0 BOCIIMTAHHUS:

HKOJIOTMYECKU LEJIECOO0PA3HOE OTHOIIEHHE K MNPUPOAE KaK HCTOYHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYILIECTBOBAHMS;

NOBBILIEHUE YPOBHS OSKOJOTMYECKOW KYJIBTYypbl: INPUOOPETEHUE OIIbITA
IUIAHUPOBAHMsI IOCTYIKOB M OLEHKM MX BO3MOXXHBIX IIOCIEACTBUMA Jid
OKPYXKaroILIEH Cpeabl;

OCO3HaHHE TJI00AJIBHOTO XapaKTepa SKOJIOTMYECKUX MpoOjeM W MyTed HX
peleHus;

CIIOCOOHOCTh HMCIOJIb30BaTh IpPHOOpETaeMble MNpU H3YYEHUH OHOJIOrHH
3HaHWSA M YMEHHUS IpU PEIIEHUH MpoOJieM, CBA3aHHBIX C palUOHAJIbHBIM
IPUPOJIOTIOIb30BaHUEM  (COONIIOJIEHHE  TPaBWJ  TOBEIEHUS B  MPHUPOJE,
HAIpaBJICHHBIX Ha COXpAaHEHHE pPaBHOBECHS B 3KOCHUCTEMaX, OXpaHy BHUOB,
IKOCUCTEM, Orochephl);

aKTUBHOE HENpUATHE JEHCTBUM, NPUHOCAIIMX Bpel  OKpYy)Karolleu
IPUPOJHOM Ccpefie, YMEHHE MPOTHO3UPOBATH HEOIATONPUSATHBIE SKOJIOIMYECKHE
NOCIIEACTBUSI MPEATNPUHUMAEMBIX IEHCTBUH U MPEAOTBPAILATh UX;



HaJIM4ue Pa3BUTOTO 3KOJIOTMYECKOr0 MBILIIEHUS, YKOJIOTHIECKON KYJIbTYPHI,
omnbITa NEeATEIbHOCTH AKOJIOTUYECKON HaIlpaBJIEHHOCTH, yYMEHUS
PYKOBOJCTBOBATbCA MMH B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPaKTHUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKON JESITEIBHOCTH 3KOJIOTHUECKOU
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHUSA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOILECTBEHHOM MpPAaKTHUKU, OCHOBAHHOI'O Ha JUAJIOTe
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE S3BIKOBOM M YHUTATEIbCKON KYJBTYPbl KaK CpeACTBa
B3aUMOJIEUCTBUS MEXY JIFOAbMU U IO3HAHUS MUPA;

NOHMMaHHE creuu(uK OHONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(OpMUPOBAHNN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHUM LIEIOCTHOTO
IPEJICTaBICHUST 00 OKPYXAOUIEM MHUPE KaK O €IMHCTBE IMPHUPOAbI, YEJIOBEKA U
oOmiecTBa, B TO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M PEUICHUH MpodiieM
COXpPaHEHUS ITPUPOIHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JJIi COBPEMEHHOW IMBHIIM3AIINH:
o0OecrieyeHnss HOBOTO YPOBHS Pa3BUTHS MEIMILMHBI, CO3JAAHHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTb PECypCHble  IPOOJIEMBI  Pa3BUTHUSA
YeJI0BEYeCTBa, MOMCKA MyTeH BBIXOJAa U3 II00ANbHBIX IKOJIOTHYECKUX MPOOIEM U
ofOecrieueHns  Mmepexoja K  yCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOAHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIApPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TIOJYYEHUU OMOJIOIMUYECKMX 3HAHMH B LEIAX
NOBBIIICHUSI OOIIeH KyJbTYpbl, €CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH, Kak
COCTAaBHOM 4acTH (PyHKUIMOHAJIBHON IPaMOTHOCTH OOydYarommxcs, GopMupyemMoi
U U3Y4EHUH OMOJIOTUY;

IIOHUMAaHUE CYLIHOCTH METOJOB IO3HAHUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTM MCIIOJIb30BaTh IOJIy4aeMble 3HAHUA [UId aHaldu3a M
OOBSICHEHUS ABJICHUN OKPYKAIOLIETO MUpa U MPOUCXOIAUINX B HEM M3MEHEHHH,
yMEHHE JeNlaTh OOOCHOBAHHBIE 3aKIIOYEHHS Ha OCHOBE HAYYHBIX (DaKTOB H
MMEIOIINXCS JaHHBIX C LEJIBI0 NOJIYYEHMS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCIIOJIb30BATh OMOJOTMYECKHE 3HAHUS IS
peleHus npo6yieM B peabHbIX JKU3HEHHBIX CUTYalIUAX;

OCO3HAaHME LIEHHOCTH HAyYHOU JEATEIIbHOCTH, NOTOBHOCTH OCYIIECTBIIATH
IIPOEKTHYIO U MCCIIEI0BATEIBCKYIO AEATEIbHOCTh HHINBUIYAIbHO U B IPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oBaHUI U
caM000pa30BaHNI0, K AKTMBHOMY IIOJyYEHHIO HOBBIX 3HAaHUN IO OHOJOrMH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMHU.



METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHHS ydyeOHOro mpeamera «buomorus
BKJIIOYAIOT: 3HAYUMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYyUYaIOMIMXCA
MEXIUCIUIUTMHAPHBIE (MEXIPEIMETHbIE) OOIEHAYYHbIE MOHATHUSA, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHCNU(PUKY METOIOB TO3HAHUA,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, MpPoIiecc,
CUCTEMa, Hay4dHbIH (haKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCcCleIoBaHMe,  HaOJOJIeHHe,  M3MEpPEHUEe, OKCIEPUMEHT U  JIpyrue);
YHUBEpCAIbHBIC Yy4eOHBIC JCUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHBHEIE,

PETYJISITUBHBIE), o0ecreunBaroIme dbopmupoBaHue GyHKIIMOHAIBHOM
IPaMOTHOCTM ¥  COLIMAJbHOW KOMIIETEHIIMH OOYyYaloluXcs; CIOCOOHOCTD
00yyJarommxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIIMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHUS M  YHUBEpCajbHble Yy4yeOHbIE JCHCTBUS B
ITIO3HABATEJIBHOM U COLMAJIBHOM ITPAKTHUKE.

B pesynpraTte wu3ydeHHss OHOJIOTMM Ha YpPOBHE CPEIHEro OOIIEro
obpazoBanusi y oOydgaromierocs OyayT chOpMHUpPOBaHbl IO3HABATEIIbHBIC
yHUBEpCalbHble yueOHbIE ACHCTBUSA, KOMMYHUKATHUBHBIE YHUBEpPCAJIbHbIE YUECOHbIC
NEUCTBUS, PEryJSTUBHbIC YHHUBEpCAJIbHbIE Yy4eOHbIE JCHCTBUS, COBMECTHas
NEeATEIbHOCTb.

MertanpenmeTHble pe3yibTaThl OCBOEHHUS MPOTPaMMbl CPEIHEro OOIIero
00pa3oBaHus TOKHBI OTPAKATh:

OBananenue YHHMBepCaAJIbHbIMH yueOHBbIMU NMO3HABATEJIbLHbIMH
ACCTBUAMM:

1) 6a30Bble JIOrHYecKue JeMcTBHUS:

CaMOCTOSITENIbHO  (OpMYNIHpOBaTP U aKTyaJU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTth €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHanmu3a, cUHTE3a, CPaBHEHMSI, Kiaccuukaimu, 0000IIeHNs ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATHU (BBLACIATH UX XapaKTEPHbIE NPH3HAKH, YCTAHABIMBATH
CBSI3U C IPYTUMH TOHSATUSIMH);

OMpEeNENATh 1LeNU JeATeNIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKHE MOHITHS ISl 0ObSICHEHUs (DAaKTOB U SIBJICHHIA
YKABOW MPUPOBI;

CTPOUTH JIOTMYECKUE pACCYXKIEHUs (MHIYKTUBHbIC, JI€yKTUBHbBIC, IO
aHAJIOTUH), BBIABISTH 3aKOHOMEPHOCTU W MPOTUBOPEUYHS B paccMaTpUBAEMBIX
SBJICHUAX, POPMYITHPOBATH BHIBOJbI U 3aKIIIOUCHUS;

IPUMEHSTH CXEMHO-MO/ICJIbHBIE cpencTtBa Ui IPEACTaBIICHUSA
CYILIECTBEHHBIX CBS3€il M OTHOUICHUI B M3y4aeMbIX OMOJOTHYECKHX OOBEKTax, a



TakK€  NPOTHUBOPEUHMI  Pa3HOTO  pOJAA,  BBIABICHHBIX B Pa3IUYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEMbl C YUETOM aHaIU3a HUMEIOIIUXCS
MaTepUaIbHBIX 1 HEMAaTEPHUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OIICHUBATh PUCKU MOCTIEACTBUNA ACSITEIbHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHSIX  PEaJbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEMCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE AeliICTBUSA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIET0BATENbCKON U POCKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npodjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIBHOMY ITOMCKY METO/I0B PEILIECHUS IPAKTUUECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IIO3HAHMS,

UCIIOJIB30BaTh pa3JIMYHbIE BUJbBl ACSATEIBHOCTH MO MOJYYEHHUIO HOBOTO
3HaHUS, €ro HWHTEPIpeTalH, MPeoOpPa3OBaHUIO M TPHUMEHEHUI0 B Y4YeOHBIX
CUTYallUsAX, B TOM YKCIIE MIPH CO3JaHUM YUEOHBIX U COLMATbHBIX IPOEKTOB;

(opMHUpPOBATHh HAYUYHBIM TUI MBILUICHUS, BIaJ€Th HAYYHOU TEPMHHOJIOTHEM,
KJIIOYEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBuUTh W (opMmynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BaTENbHOM
NeSITEIbBHOCTH U KU3HEHHBIX CUTYaIIHUsIX;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3M U aKTyaJlM3UpoOBaTh 3aaady,
BBIIBUTaTh TUIOTE3Y €€ pELIEHUs, HAXOAUTh apryMEHTHl [UIsl JOKa3aTesIbCTBA
CBOMX YTBEPXJACHUM, 3a]1aBaTh apaMeTPbl U KPUTEPUU PELICHHUS;

aHAIM3UPOBAaTh IIOJIyYCHHBIE B XOJE€ PEIICHHsS 3aJadd pe3yJIbTathl,
KPUTHYECKH OIICHUBATh WX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBI MOMCK MEpeHoca CPEACTB U CIOCOOOB
JeNCTBUS B MPOGECCHOHANTBHYIO CPEy;

yYMETh IMEPEHOCUTh 3HAaHWS B TMO3HABATEIbHYIO M MPAKTHUECKYIO O0JIacTH
KU3HEIEATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OpUTHHAIbHBIE MOJIXOJbl U PEIICHUS,
CTaBUTh MPOOJIEMBI U 33a4H, JOIMYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) padora ¢ unopmanuei:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOYHUKAX MH(POPMALIUU (TEKCTE y4eOHOTrO
nocoOusi, HAy4YHO-IOMYJISIPHOM suTeparype, OHOJIOTUYECKUX CIIOBapsiX H
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamu3upoBaTh



WH(OPMAITUIO PA3TUYHBIX BUIIOB B (DOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ TOCTOBEPHOCTh U HETIPOTUBOPEUHUBOCTH;

dbopMyIMpOBaTh 3aNPOCHl U MPUMEHATH PA3JIUYHBIE METOJBI MPU MOUCKE U
oTOOpe Omosiorndeckor MHQPOpMaIuu, HEOOXOAUMOMN JISI BBIMOJHEHUS YUEOHBIX
3amad;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS WH(GOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHUA, COBEPIIICHCTBOBAThH KYJbTYPY aKTHBHOTO HCIIOIB30BAHUS PA3TMIHBIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITEJILHO ~ BBIOMpATh  ONTUMANbHYIO  (HOpMY  TIPEICTaBICHHS
ounosiorunyeckor uHpopmaIuu (CxeMbl, Tpa@uku, TUarpaMMbl, TaOIUIbI, PUCYHKH
" JIpyroe);

UCIIONIb30BAaTh HAY4YHBIM S3bIK B KayecTBe CpeACTBa Mmpu padoTe ¢
ouonornueckoi uHGOpMaNUeW: TNPUMEHATh XUMHYECKHE, (QUINYCCKUE U
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIBI, (HhOpMYIbI, aOOpeBHATYypy, HOMEHKIATYPY,
UCIIONB30BaTh W NIPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HABaHWS W 3amUTHl  WH)OpMaIuwy,
UH(POPMAITMOHHON 0€30MaCHOCTH JTUYHOCTH.

OgiaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1eHCTBUSIMMU:

1) o61enme:

OCYIIECTBISATh KOMMYHUKAITMHU BO BCeX cepax KMU3HU, aKTUBHO YIaCTBOBATh
B JIMAJIOTe WU TUCKYCCHH TIO CYIIECTBY OOCYXKTaeMoOi TeMbl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHS OTHOCHTEIHHO BBITIONHEHHUS TIpeIaraeMoin
3a/la4¥, yUYUTHIBATh UHTEPECHl U COTVIACOBAHHOCTH TIO3WIMHA APYTUX YYaCTHUKOB
JTMAJIora WA TUCKYCCHH);

pacrno3HaBaThb HeBepOalbHbIE CpEACTBAa OOILIEHHs, MOHMMATh 3HAYCHUE
COLIMATIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHSI KOH(JIUKTHBIX CHUTYaIlHi,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CTIOCOOAMU OOIIECHHUS M B3aUMOJCUCTBUS, MMOHUMATH
HAaMEPEHUs IPYTUX JIOJEH, POSIBIATH YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOppPEKTHOH popme popMyarpoBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHAasl 1eSITeIbHOCTD:

MOHUMATh M HCTOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYAIbHON
paboThI IPH PEIICHUH OUOJIOTHYECKOUM TIPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHUS TPYIIOBBIX (POPM B3aUMOICHCTBUS MIPH PEIICHUN YUYEeOHOH 3a1a4u;

BBIOMpATh TEMATHKy W METOJAbI COBMECTHBIX NEHCTBHH C Y4ETOM O0OmIUX
MHTEPECOB ¥ BO3MOXKHOCTEN KaXKI0T0 WieHa KOJIJICKTUBA;



IPUHAMATh LE€IM COBMECTHOW  JEATEIIbHOCTH, OPraHU30BbIBATH U
KOOpPJIUHUPOBATh JEHUCTBUA MO €€ NOCTHKEHHIO: COCTaBJISATh IUIAH JICWCTBHM,
pacrpenenarTh poid ¢ Y4ETOM MHEHHM Yy4YacTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHO paboThI;

OLICHMBAaTh Kadye€CTBO CBOEr0 BKJIAJAa M KaXXJOTO y4YaCTHHMKAa KOMAaHIbl B
oO1IMii pe3ynbTar no pa3paboTaHHBIM KPUTEPHUSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHUBATh HJEH C TO3ULHMH HOBW3HBI,
OPHUTMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJIATh TO3UTHUBHOE CTPATETHUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYAIUSX, MPOSIBISATH TBOPUECTBO U BOOOpaKEHHUE, ObITh HHUITUATUBHBIM.

OsBJaieHre YHUBEPCATbHBIMY PeryJsaTUBHbIMU AeHCTBUSAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIS BBIABICHHUS NpoOieM U HX
pelieHus B )KU3HEHHbBIX U YUEOHbBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUIN IIEJIEBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBHUAX M IOCTYIIKax IO OTHOLICHHIO K JKMBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYILIECTBIISITh MO3HABATENbHYIO NESITEIbHOCTD, BBISBIATH
npo0JIeMbl, CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHOU
JEATEIIBHOCTH U JKU3HECHHBIX CUTyalusX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAH pEIIeHUs MpoOieMbl C  y4&TOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOYTECHUMH;

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JieNiaTh OCO3HAHHBINA BBHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pEIICHHE;

OIIEHUBATh MIPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBAaTh (HOPMUPOBAHUIO U MPOSABICHUIO ILIMPOKON HPYyIuUUU B
pa3HBIX O0JIaCTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJBTYPHBIM YPOBEHb.

2) CaMOKOHTPO.JIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHUsIM, BHOCHUTb KOPPEKTHUBBI B NIESITEIBHOCTD,
OLIEHMBAaTh COOTBETCTBUE PE3YJIHTATOB LIETISIM;

BJa/JeTh  HaBBIKAMU  [IO3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAaHMS
COBEpILIAEMBIX JCHCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HX PE3YyJIbTATOB H
OCHOBaHMH, UCIOJIb30BaTh MPUEMBI pedIEKCUU IJIS OLIEHKU CUTYyalluu, BbIOOpa
BEPHOI'O PEILCHHUS;

YMETh OLICHUBATh PUCKHM WU CBOEBPEMEHHO IPUHHUMATh PELICHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apPryMEHThl JPYIMX IpU aHalIW3€ pe3yJbTaToOB
NESATEIbHOCTH;

3) npuHsiTue ceds U APYrUx:

IPUHUMATH ce0sl, MOHUMAsi CBOU HEJOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IpU aHaJu3e pPe3yJbTaTOB
NEeSATEIbHOCTH;

IpU3HABaTh CBOE MPABO U IIPABO JPYIUX HA OLIMOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEIOBEKA.

INPEIMETHBIE PE3YJBbTATDBI

[IpeameTHBIC pE3yNbTaThl OCBOCHHS COJEPKAHHUS YYEeOHOro mpeaMmera
«buonorusiy Ha yrayOJaE€HHOM ypOBHE OPHUEHTHPOBAHBI Ha oOOecleueHue
npopuapHOro  oOyueHus:  oOydaronuxcss — Owojormu. OHM  BKIJIIOYAIOT:
cnenuduueckue g OMOJOTUM HAayYHbIE 3HAHMS, YMEHHSI M CLIOCOOBI IEUCTBUI 11O
OCBOCHHIO, HHTEPIIPETAIIMN W MPEOoOPA30BAHUIO 3HAHWHN, BUABI JCSITCIBHOCTH TIO
MOJIYYCHUIO HOBBIX 3HAHUM W WX MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX, a TAKIKE B
peanbHBIX KU3HEHHBIX cHUTyauusx. lIpeameTHbie pe3ynpTaTbl MPENCTABIEHBI IO
roJiaM U3y4eHusl.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS yueOHoro mnpeamera «buonorus» B 10
KJaacce TOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECTE€ M POJU OWOJOTUM B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAY4YHOW KapTUHBI MHpa, B
NMO3HAHUM  3aKOHOB  MPUPOJLI M  pEIIEHWH MpoOdJeM  paluOHAIBHOIO
MIPUPOIOTIOIH30BAHMS, O BKJIQJI€ POCCUHCKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJAramlme OUOJOTHYECKUEe TEPMUHBI M TOHATHS (PKU3HB, KIIETKA,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOpPEryJslus, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUYHUBOCTh, POCT U Pa3BUTHUE), OUOJIOTUYECKUE TEOPUU
(knetounas teopus T. [lIBanna, M. [lIneitnena, P. BupxoBa, XxpoMocoMHasi Teopus
HacnencTBeHHocTH T. Moprana), yuenus (H. M. BaBwioBa — o 1meHTpax
MHOTO00pa3usi U NPOUCXOXKIEHUS  KYJIbTYPHBIX  pAacTE€HUM),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHHUS, PACILEIJICHUS, YUCTOThI TaMeT,
HE3aBUCUMOrO HacienoBanuss [. Menaens, TOMOJIOTUYECKHX PSAIOB B
HAaCJIEJICTBEHHOU U3MEHUYMBOCTH H. n. Basuioga), MPUHLIUIIBI
(KOMILJIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMM METOJaMH HAyYHOTO ITO3HAHMS, HCIIOJb3yEMbIX B
OMOJIOTUYECKUX HWCCIICIOBAHUAX JKUBBIX OOBEKTOB (ONMUCaHWE, W3MEpPEHUE,
HaAOJIFOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPHUOT U
JYKApUOT, OJIHOKJIETOUYHBIX M MHOTOKJIETOUYHBIX OPTraHW3MOB, B TOM YHUCIE
OakTepuil, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTraHOB M CHCTEM
OpPraHOB pacTEeHUil, >KUBOTHBIX, YEJIOBEKa, IPOLIECCOB KHU3HEAEATEIHHOCTH,
NPOTEKAIOIINX B OPraHW3Max PAaCTEHHI, KUBOTHBIX U YeJOBEKa, OMOJIOTHYECKUX
IPOLIECCOB: OOMEHA BEILIECTB (METa0OJIU3M), MPEBPAILCHUSI YHEPTHH, OPOKEHHUS,
aBTOTPO(PHOrO U reTepoTpOPHOro TUIOB MUTAHUS, (OTOCHHTE3a U XEMOCUHTE3A,
MHTO3a, Mei03a, TaMeToreHes3a, SMOpHUOreHe3a, MOCTAIMOPHOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHHS,  WHAMBHIYaJbHOTO  pa3BUTHS ~ OpraHuzMa  (OHTOTreHe3a),
B3aMMOJICHCTBHSI TEHOB, IeTepO3KCca, UCKYCCTBEHHOT'O 0TOOPA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3U MEXAY OPraHOMJAMHU KIETKH M UX
(YHKIMAMH, CTPOSHHEM KJIETOK pa3HbIX TKaHeW W WX (QYHKIUSMH, MEXITY
OpraHaMM M CHCTEMaMH OpraHOB Yy PpAacTeHMi, >KMBOTHBIX M 4YEJIOBEKAa M UX
(GYHKIMAMH, MEXIy CHCTEMaMH OpPraHOB W HX (DYHKIUSAMH, MEXAY STaramu
oOMeHa BEeIIECTB, 3TallaMU KJIETOUHOTO IIUKJIA U KU3HEHHBIX IIUKIJIOB OPTaHU3MOB,
3TamaMu >MOPUOHAIFHOTO Pa3BUTHSA, TEHOTHIIOM M (DEHOTHUNOM, (EHOTUIIOM U
dbakTopamu cpesibl OOUTaHUS;

YMEHHUE BBISBISATH OTIIMYUTEIbHBIE MPU3HAKH KHUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHuil, ’KUBOTHBIX U YEJIOBEKa,

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIUKY JUJISl IOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CHUCTEMAaTHYECKUX TPYIIIT;

yMEHHUE peuiatb OMOJOTHYECKUE 331a4H, BBISBISATH IPUUNHHO-CIICACTBEHHBIE
CBSI3U MEXy UCCIIETYEMBbIMU OMOJIOTHYECKIMHU MPOIIECCaMU U SBICHUSAMH, AeTaTh
BBIBO/IbI ¥ IPOT'HO3EI HA OCHOBAHUY TIOTYYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBIMOJHATH JTA0OPAaTOPHBIE M MPAKTHUUYECKHE paboThl, COOIIOAAThH
IpaBuJia MpY padboTe ¢ y4COHBIM U JTaOOPATOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIIBUTATh THIOTE3bl, MPOBEPATH HUX HSKCIEPUMEHTAIbHBIMU
cpenctBaMu, (GOpMyNIUpys LElb HCCIEIOBaHUS, aHAJIW3UPOBATh TMOJYyUYEHHbBIC
pe3yJIbTAThI U I€TaTh BEIBOIBL;

YMEHHE y4acTBOBaTh B Yy4eOHO-HCCIENOBATENbCKOW paboTe Mo OHOJIOTHH,
SKOJIOTUM M MEIHIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAay4YHBIX OOILECTB, U
nyOJIMYHO  TPEACTaBIATH  IOJy4YEeHHBIE  pe3yjibTaThl Ha  yYEHHUYECKUX

KOH(pEpEeHLIUSAX;
YMEHHE OIICHUBATh AITHUECKHE AacCHEeKThl COBPEMEHHBIX MCCIECJAOBAaHUN B
ob0mactu  OWonoruu W MeAMUMHBI  (KJIOHMpPOBaHHE,  MCKYCCTBEHHOE

OIUTOIOTBOPEHHUE, HAIPABJICHHOE HM3MEHEHHE T'€HOMa M CO3JIaHUE TPAHCTEHHBIX
OpraHu3MOB);



YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oymymied mpodeccrnoHambHON
NEATETLHOCTH B 00JACTH OMOJIOTHUH, METUITMHBI, OMOTEXHOJOTHUH, BETEPUHAPHH,
CEIBCKOTO XO3SIMCTBA, MUINEBOW MPOMBIIINICHHOCTH, YIIIYOJISTh MMO3HABATEIBHBIN
WHTEpEeC, HANPaBJICHHBIN Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOMICH Tpodeccuu u
NPOJO/DKCHHE OHMOJIOTMYECKOTO 00pa3oBaHHMS B  OpraHU3alUAX  CPEIHETO
po(eCCHOHATILHOTO U BHICIIETO 00Opa30BaHUS.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS ydueOHOro mpeamera «buonorus» B 11
KJlacce NOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHMK O MECTE W pOJH OHWOJIOTHH B CHUCTEME
€CTECTBCHHBIX HayK, B (DOPMHpPOBAaHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB TMPHUPOJLI U PEHICHUU SKOJOTHYECKHX
mpoOjeM dYelnoBedecTBa, a TakKe B PEIICHWH BOIMPOCOB PAIMOHAIBHOTO
IPUPOIOTIONB30BaHUS, U B (DOPMHUPOBAHUH IIEHHOCTHOTO OTHOIIEHUS K MPHUPOJE,
0OIIECTBY, YEJIOBEKY, O BKJIAJIE POCCUHCKHUX U 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuUTHE OUOJIOTUH;

YMEHUE BIIAJIETh CUCTEMOW OMOJOTHMYECKNX 3HAHWM, KOTOpas BKIIIOYAET
oTpe/ie]IeHUus] M TOHUMAHHWE CYIIHOCTH OCHOBOIIOJATAIONINX OMOJIOTHYECKHIX
TEPMUHOB M TOHSATUN (BHJ, dKocucTeMa, Ouocdepa), OMOJIOTHYECKHE TEOPUU
(oBomrormonHas Teopust Y. JlapBuHa, CHHTETHYECKAs] TEOPHsI SBOIOINH), YUCHUS
(A. H. CeepuoBa — 0 nyTsX 1 HanpasieHUsx 3Boitounu, B.M. Bepraackoro — o
ounocdepe), 3akonbl (reHeTHueckoro paBHoBecusi J[x. Xapmu m B. BaiitnOepra,
3aponpimeBoro cxoxactesa K. M. bopa), mpaBuna (mMunumyma FO. Jlubuxa,
OKOJIOTMYECKON MUpaMHIbl JHEPTuu), Tumnore3bl (rumore3a «mupa PHK» V.
['unbepra);

yMEHUE  BJIQJ€Th  OCHOBHBIMHM  METOJaMH  HAyYHOTO  TO3HAHUA,
WCIIOJIb3yEMBbIMH B OMOJIOTHYECKUX MUCCIIEIOBAHMSIX KUBBIX OOBEKTOB U AKOCUCTEM
(omucanue, u3MepeHue, HaOII0JICHUE, SKCIEPUMEHT), CIOCO0aMU BBISBICHUS U
OIICHKHM aHTPOIIOT€HHBIX U3MEHEHUH B TIPUPO/IEC;

YMEHUE BBIJICIATh CYIIECTBEHHBIC TMPU3HAKU: BHJIOB, OWOTCOIICHO30B,
KOCHCTEM M Ouocdepsl, CTAOMIU3UPYIONIETO, IBMXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa, aJJIONaTPHUIECKOTO u CUMIIaTPUIECKOTO
BUJI000pa30BaHusl, BIUSHUS JABIKYIIUX CHJI HBOJIIOIMH Ha T€HO(MOH/I TOMYJISAIINH,
MIPUCIIOCOOICHHOCTH OPTaHU3MOB K Cpelie 0OMTaHus, YepeOBaHUs HAMpaBICHUMA
ABOJTIOIMH, KPYTOBOPOTA BEIIECTB M TTOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABIWBATh B3aWMOCBS3M MEXKIY TPOIECCAMU DBOJIOINH,
JIBYOKYITUMH CHJIAMH aHTPOIIOTE€HE3a, KOMIIOHEHTaMHU PAa3IMYHBIX SKOCHUCTEM H
MIPUCTIOCOOICHUSIMHU K HUM OPTaHU3MOB;

YMEHHE  BBISBIATh  OTJIMYUTENBHBIE  TIPU3HAKKH  KUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpele oOWTaHus, aOMOTHYECKUX U OMOTHYECKHX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aWMOCBSI3ed  OpPraHu3MOB B  COOOIIECTBAx,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOECH MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIUKY JIJISl TOKA3aTeIhCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEeMATHUYECKUX TPYIII, B3aUMOCBSI3H OPTaHU3MOB M CPEJIbI OOMTaHWMsI, €IMHCTBA
YeJIOBEYECKUX pac, HEOOXOIWMOCTH COXpPaHEHUS MHOroodpasus BHUAOB H
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MIPUPOIBI U YEIOBEUYECTBA;

YMEHHE peniaTh OMOJIOTHUECKUE 3a/1a49H, BBISABIATH IPUYUHHO-CIICICTBCHHBIC
CBSI3M MEXKy UCCIIETyeMbIMU OMOJIOTHYECKUMH MPOIIECCAMU U SIBJICHHUSIMHU, JIENIaTh
BBIBOJIBI M TPOTHO3BI HA OCHOBAHHH TOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIMOIHATH J1A0OPAaTOPHBIE M MPAKTHUYECKHE paboThI, COOIIOAAThH
npaBuiia mpu paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THIIOTE3bI, TPOBEPIATh WX OSKCIEPUMEHTAIBHBIMU
cpenctBaMu, (GOPMYJIUPYS Ielb HCCICIOBAaHUS, aHAIM3UPOBATh TOJTYyUYCHHBIC
pe3yabTaThl U AENaTh BHIBOBL;

YMEHHE y4acTBOBaTh B Yy4eOHO-HCCIENOBATENbCKOW padoTe Mo OHOJIOTHH,
9KOJIOTUM U METUIIMHE, MPOBOJMMON Ha 0a3ze MIKOJIBHBIX HAyYHBIX OOIIECTB, U
nyOMMYHO  TPENCTABISATh  TOJYYEHHBIE  PE3yNbTaThl HAa  YYEHHUYECKHX
KOH(EPEHITUSAX;

YMEHHE OLICHUBATH TUIIOTE3bl U TEOPUH O IMIPOUCXOXKICHUHU JKU3HHU, YETOBEKa
U 4YEJOBEUECKUX pac, O MPUYHMHAX, MOCIEACTBUSAX U CHOCO0ax MpeAoTBpalleHuUs
rJ100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymymied mpodeccrnoHaNIbHOM
JESTEIIbHOCTH B 001aCTH OMOJIOTHH, DKOJIOTUH, TPUPOIOTIONH30BAHUS, MEAUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJIOTMH, BETEPUHAPHUM, CEJIbCKOTO XO3SiCTBA, MHUIIEBON
IPOMBIIIJICHHOCTH, YIUIyONIATh TO3HABATEIbHBIA HMHTEPEC, HANpaBICHHBIA Ha
OCO3HAaHHBI  BHIOOpP  COOTBETCTBYIOIIEH  TpodeccCMM W TPOJOHKCHHE
OMOJIOTMYECKOT0 00pa30BaHUs B OpraHHU3AIUSAX CPEIHETO MPo(ecCHOHATBHOTO U
BBICIIIETO OOpa30BaHUAI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
Kosun4yecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne i/m KonTponbnbie IIpakTnyeckue
NPOrpamMmblI Bcero o0pa3oBarte/ibHbIC
padoTsbI padoThI pecypenI
1 buonorus xak Hayka
2 ’KuBbie cUCTEMBI U UX U3yUEHUE
3 buonorus knerku 2 0.5
4 XUMUYecKasi OpraHu3aius KIeTKH 10
5 Crpoenue u GyHKIIUU KIETKU 8 2
6 OOMeH BellecTB U NMpEeBpallleHUue SHEPTUU B 9 |
KJIETKE
7 Hacnencreennas uHpopMmarus u 9 0.5
peanuzanus €€ B KIeTKe
JKU3HEHHEBIN UK KJIETKU 6 1
Crtpoenue u GyHKIIUU OPraHU3MOB 17 1.5
10 Pa3mHOXeHME U pa3BUTHE OPTAaHU3MOB 8 1.5
1 ['eneTnka — Hayka 0 HacJI€ICTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1
14 ['eneTtuka yenoseka 3 0.5
15 Cenexkuusi OpraHu3MOB 4 1
16 buoTtexHonOrHs U CHHTETHYECKAass OMOTIOTUS 4
17 PesepBHOE Bpems 1 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KIIACC

Kosn4yecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iejioB U TeEM (undposbie)
Ne ii/mn Konrpoabnbsie IIpakruueckue
NPOrpamMmsblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
| 3apokJIeHUE U pa3BUTHE IBOJIOLMOHHBIX 4
Mpe/ICTaBIeHHU B OMOIOTHN
2 MukposBontonus U €€ pe3ysbTaThl 14 2
Makpo3BoIOLIHS U €€ PE3yIbTaThl 6
[IpoucxoxaeHue U pa3BUTHE KU3HH Ha
4 15 1.5
3emie
5 [IpoucxoxaeHre yenoBeKa — aHTPOIIOTEHES 10 1
DKOJIOTHsl — HayKa O B3aUMOOTHOILLEHUSAX
6 OpPraHu3MOB U HAJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karoleu cpenou
7 OpranusMel 1 cpeia 0OOuTaHus 1.5
DKOoJ0Trus BUAOB U NOMYJISILHUN 0.5
DKOJI0THUs COOOIIECTB. DKOIOTHUECKHE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rimobanpHas sxocuctemMa
11 UYenoBek u OKpysKaromas cpeia
12 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 1 7.5







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KoHnTpouabHble

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3yUYeHust

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypcebl

Buornorus xak KOMIDIEKCHAsI HayKa U KaKk
4acTh COBPEMEHHOT0 00IIeCTBa

JKuBEIE CHCTEMEI U UX CBOMCTBA

ypOBHeBaSI opraHu3anus KUBbIX CUCTCM

HcTopust OTKPBITHS U U3YUYEHHUSI KIIETKH.
Knerounas Teopus

Metoasl MOJIEKYJIIPHON U KJIETOYHOU
6uonoruu. [Ipakruueckas padora Nel
«M3ydeHre MeTOI0B KJIETOYHON OMOJIOTHH
(xpomatorpadus, anexrpodopes,
muddepeHnranibHOe IEeHTPUGYTUpOBaHUE,
[T1IP)»

0.5

XMMHUYECKUN COCTaB KIETKHU

MuHepasbHbIE BEIecTBa KIETKH, UX
Ouosiornyeckas poJb

Oprannueckue BenecTBa KIETKH — OCJIKH.

Jlaboparopnas pa6ota Nel «OOHapyxeHHE
0EJIKOB C TOMOIIIBIO Ka4eCTBEHHBIX
peaKuuii»

0.5

CaoiicTBa, knaccuduKkamus U GyHKIIUA
0enKoB




OpraHqucm/Ie BCIICCTBA KIICTKH —

10
YTJIEBOIbI

1 Opranuyeckre BeecTBa KIeTKU —

JIUTIA BT
Hyxneunossie kucnorsl. [JHK u PHK.

12 Jlaboparopnas pa6ota No2 «MccnemoBanue 0.5
HYKJIEMHOBBIX KUCJIOT, BBIJIETICHHBIX U3
KJIETOK Pa3UYHBIX OPTaHU3MOB)

13 Crpoenue u pyakiuu ATO. Jlpyrue
nykieosuarpudocdars (HTD)

14 CexBenupoBanue [JHK. Merozsi
T€HOMHKH, TPAHCKPUIITOMUKH, TIPOTEOMHKH

15 Metoap! CTPYKTYpHOUM OMOTIOTHI

16 Tuner knetok. IIpokapuornyeckas Kiierka
Crpoenue 3yKapuoTUYECKON KIIETKH.

17 [TpakTuyeckas padora Ne2 «3yuenue 0.5
CBOWCTB KJIETOUHOU MeMOpaHbI»

18 [ToBepXHOCTHBIN anmapaT KJIETKH
OnHomMeMOpaHHBIE OPraHOUIBI KIETKH.

19 [Tpaktuyeckas pabora Ne3 «3yuenue 0.5
JBUKEHMSI LIUTOTUIa3Mbl B PACTUTENIbHBIX
KJIETKax»

[TomyaBTOHOMHBIE OPTaHOM/IbI KJIETKH:

20 MUTOXOHAPHUH, TUTacTH L. JlabopaTtopHas 0.5
pabota Ne3 «lccnenoBanue mia3Moin3a u '
JIeTNIa3MOJIN3a B PACTUTENBHBIX KIIETKAX)»

21 HememOpaHHbIe OpraHOUIbI KIETKU

22 Crtpoenue u GyHKIIUHA sIpa




23

CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas pabora N4
«M3ydeHune cTpoeHHst KJIETOK Pa3InIHbBIX
OpPTaHU3MOBY

0.5

24

ACCUMUIISINS ¥ TUCCUMIISALINAS — JIBE
CTOpOHBI MeTaboau3Ma. Turmbsl ooMeHa
BemecTB. JlabopaTopHas pabora No5
«M3ydyeHne KaTaIuTHYeCKON aKTUBHOCTH
(dhepMeHTOB (Ha MpUMepe aMUIa3bl UITH
KaTasasbl)»

25

DepMEHTAaTUBHBIN XapaKTep PeakLui
KJIETOYHOTO MeTabom3ma. JlabopaTopHas
pabota Ne6 «M3yueHnue pepMeHTaTUBHOTO
paciueruieHust epoKcuia BOA0poa B
PaCTUTENBHBIX U )KUBOTHBIX KJIETKaX»

0.5

26

benku-akTuBaTOPHI M OCIKU-UHTHOUTOPHI

27

ABTOTpOQHBIN THIT OOMEHa BEIIECTB

28

dotocunTes

29

Xemocuntes. Jlaboparopuas padota No7
«CpaBHeH#He nporeccoB GOTOCHHTE3a U
XEMOCHHTE3a»

0.5

30

AHa’poOHbIe opraHu3Mbl. Busibl OposkeHUsI.
Jlaboparopnast pabota Ne§ «CpaBHeHHE
MIPOLIECCOB OPOKEHUS U TBIXAHUSD)

31

AspoOHBIE OpraHU3MBI. DTaIlbl
SHEPTEeTUYECKOro 0OMeHa

32

DHeprust MeMOpPaHHOTO IPaUeHTa
npoTtoHoB. Cunte3 AT®: pabota




npoToHHON AT®-cuHTa3bI

33 Peakunu MatpuyHOro cMHTE3a
34 Tpanckpunuus — maTpuusbii cuate3 PHK
35 Tpancsiius u e€ sTanbl
36 Konuposanue amunokucior. Poib
pubocoM B OMocuHTE3e OerKa
37 Opranuzanus reHoma y Ipokapuor u
YKapHoT
18 MonekynspHble MEXaHU3MbI SKCITPECCUHT
TEHOB Y DYKapuOT
Bupycel — BHeKkIIeTOUHBIC (DOPMBI KU3HHU U
39 obOnuraTHbIe Mapa3uThl. [IpakTudeckas 0.5
pabora Ne 4 «Cozmanre MoJIeTu BUPYyCay
40 BupycHsie 3a0051eBaHMs yelloBeKa,
YKUBOTHBIX, PACTCHHI
41 HanorexHomornu B OMOJIOTUH U METULINHE
42 JKU3HEHHEIN UK KIETKU
43 Matpuunsiii cunte3 JJTHK
Xpomocomsl. JTaboparopHas padorta Ne 9
44 «M3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MHUKpOIIpernapaTax»
45 Jlenenue KIeTKU — MHUTO3
Tunsl kneTok. KaprokrnHes U IUTOKUHES.
46 JlaGopatopunas pabora Ne 10 «HaGmonenue 0.5
MHUTO32 B KJIETKaX KOHYHMKA KOPEIIKa JIyKa
(Ha roTOBBIX MUKpOIIpenapaTax)»
47 Perynsiuus >KU3HEHHOTO IMKJIA KJIETOK




48

OpranusM Kak eIMHOE LIEI0e

Txanu pacrenuii. JlabopaTopHas padota

9 Nell «M3yuenue TkaHel pacTeHUN» 05
TxaHU )KMBOTHBIX U Y€JIOBEKA.

50 Jlabopartopnast pabota Ne 12 «M3ydyeHue 0.5
TKaHEH KUBOTHBIX)
Opransbl. Cuctemsl opraHos. JlaboparopHas

51 paborta Nel3 «3yuenue opraHoB 0.5
L[BETKOBOT'O PaCTEHUS»

52 Omnopa Tena opraHu3MoB

53 JIBr>KeHUE OPTaHU3MOB

54 IInranue opranu3MoB

55 [TuTaHne MO3BOHOYHBIX KUBOTHBIX.
[TumeBapurenbHas cucreMa 4eloBeKa

56 JlbIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KMBOTHBIX U
YeJIoBeKa

58 TpaHcOpT BEIIECTB y OPraHU3MOB

59 KpoBeHocHas cuctema o3BOHOUYHBIX
JKUBOTHBIX M YeJIOBEKa

60 Brinenenne y opraHu3zmMoB

61 3amura y opraHu3sMoB

62 NmmyHHasg cucteMa yeaoBeka

63 PaznpaxuMocTh U perymsinus y
OpPraHHU3MOB

64 ['ymopanbHast perysius 1 YHIOKPUHHAs

CHUCTEMA XXHUBOTHBLIX U YCJIOBCKA




65

®opMbI pa3MHOKEHUSI OPTaHU3MOB

66

[TonoBoe pa3mMHOKEHNE

67

Meiio3s

68

I'ameTorenes. Obpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeTOoK. JlaboparopHas pabota
Nel4 «M3yueHne cTpoeHHs MOJIOBBIX
KJIETOK Ha TOTOBBIX MHKpOIIpEnaparax»

0.5

69

WuauBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOT'€HE3

70

3akiiaika OpraHoB M TKaHEH U3
3apOBIIIEBHIX JINCTKOB

71

Poctu Pa3BUTUC )KUBOTHBIX.
Jlaboparopnas pabota Nel5 «BrisiBnenue
MPU3HAKOB CXOJICTBA 3aPO/IbIIICH
MO3BOHOYHBIX KHBOTHBIX»

0.5

72

PasMHOkeHME U pa3BUTHE PACTCHUM.
Jlaboparopnas pabota Nel6«CtpoeHue
OpPraHOB Pa3MHOKEHUS BBICILIUX PACTECHUI»

0.5

73

WcTopust cTaHOBIEHUS U Pa3BUTHS
T€HETUKU KaK HayKu

74

OCHOBHBIE TIOHSITHS © CUMBOJIBI T€HETHUKH.
Jlaboparopnas pabota Nel7 «Jlpo3zodwuia
KaK 00BEKT T€HETHYECKHUX MCCIIeIOBAHUI

0.5

75

3aKOHOMEPHOCTHU HACIEAOBaHUS
IpU3HAKOB. MoHOTHOpUIHOE
ckpemntuBanue. [Ipakruueckas padota Ne5
"U3ydeHue pe3ynbTaTOB MOHOTHOPUTHOTO
CKpenIuBaHus y Apo30duisr"

0.5




I_II/ITOJIOI‘ NMYCCKHUE OCHOBEI MOHOFI/I6pI/II[HOI‘O

76 1
CKpELIUBaHUs
77 AHnanuzupyrolee ckpeuBanue. Hemonnoe )
JOMHUHUPOBaHHE
JluruOpuHOE CKpeIIrBaHueE.
73 [TpakTrueckas padota Ne6 «3ydenne | 0.5
PE3yNbTaTOB TUTHOPUIHOTO CKPEIINBAHUS ’
y IpO30(HIIBI»
79 [{uTonmornyeckue OCHOBBI AUTUOPUTHOTO |
CKpELIUBaHUs
80 CuerieHHOE Hacle0BaHNUE IPU3HAKOB 1
81 XpOMOCOMHasl TEOpHUs HACTEICTBEHHOCTH 1
82 ['eneTuka nomna 1
83 T'eHoTuN Kak LIEJIOCTHASA CUCTEMA 1
24 I'eHeT4eCKUI KOHTPOJIb PA3BUTHUSA 1
pacTeHui, )KUBOTHBIX U YEJIOBEKA
25 N3MeHuYnBOCTD NpU3HAKOB. Buabl 1
U3MEHUYUBOCTH
86 MoaudukanmoHHas ”3MEHYHBOCTh 1
BapranvoHHBIN psii U BapUallMOHHAs
kpuBasi. Jlabopatopnas pabora Nel8
%7 «MccnenoBanre 3aKOHOMEPHOCTEN | 0.5
MOAU(PUKAITMOHHON U3MEHUNBOCTH. ’
[TocTpoeHne BaprallMOHHOTO psia U
BapHallMOHHOW KPUBOM»
28 I'enoTnMUECKast U3MEHYUBOCTD. )
KoMb6unaTtuBHast ©”3MEHUYNBOCTh
89 MyTannonHast U3MEHYUBOCTb. 1 0.5




[Tpaktuyeckas pabora Ne7 «Myrauuu y
npo30d bl (Ha TOTOBBIX
MHUKpOIIpernapaTax )»

90

3aKOHOMEPHOCTH MYTallMOHHOTO IIpoIecca.
OnureHeTHKka v SITUT€HOMUKA

91

['enetuka yenoBeka. [IpakTuueckas pabora
No8 «CocraBnenue u aHaIM3 POJAOCIOBHOM

0.5

92

MeToabl MEIUIIMHCKON T€HETUKU

93

3HanHI/Ie MGI[I/II_II/IHCKOI>'I T'CHCTHUKU B
HpeﬂOTBpaH_[eHI/II/I " JICYCHHUH I'CHCTUYCCKUX
3a00JI€BaAHUI YETOBEKA

94

OCHOBHBIE TIOHSITHS CEJICKIIHH.
Jlaboparopnast pabota Nel9 «3yuenue
COPTOB KYJIBTYPHBIX PACTEHUN U ITOPOL
JOMAaIIHUX KUBOTHBIX»

0.5

95

MeToapl CEeNeKITMOHHOM pabOTHI.
Jlabopartopnast pabota Ne 20 «13yueHue
METOJIOB CEeNIEKIIUH PACTEHUI»

0.5

96

JIOCTHKEHMSI CEJIEKIIUU PACTCHUM U
*KUBOTHBIX. [[pakTnueckast pabora Ne9
«IIpuBHUBKa pacTeHU»

97

CoxpaHeHue, U3y4eHHUE U UCTIOIb30BAHKE
T€HETUYECKUX PECYPCOB

98

buorexHosorus kak Hayka ¥ oTpacib
npousBojacTBa. [IpakTuyeckas padora NelQ
«M3ydyenne 00beKTOB OMOTEXHOIOTUIY

0.5

99

OCHOBHBIE HAINIPaBJICHUS] CHHTETUYECKOU
ononoruu




100 XpOMOCOMHas U TE€HHAasl NHKEHEPUs 1
101 MenumacKkrue OMOTEXHOIOT I 1
102 PesepsHblii ypok. [IoBTopeHnue, 1
000011IeHHEe, CUCTEMATH3AINs 3HAHUHN
OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KIIACC

KosunyecTBO 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoanueie  TIpaxTuseckue fd[3yqem/m :)lﬁ[()baI;OBaTeﬂbele
padoThI padoTsbI pecypeni
1 OBomtonronHast reopust Y. Jlapsuna 1
) JIBroKyIIME CUIIBI 3BOJIIOLUU BUIOB 110 Y. 1
HapBuny
3 boprba 3a cymecTBoBaHME, €CTECTBEHHBIN )
U UCKYCCTBEHHBIN 0TOOD
4 DopMUPOBAHHE CUHTETUYECKON TEOPHUH |
IBOJTIOLIMH
5 DTanbl HBOJIIOIMOHHOTO TIpoLiecca: 1
MHUKPOAIBOJIIOLHUS U MAKPOIBOIIOLUS
6 [Tomynsitust — s7eMeHTapHas eIMHUIA 1
ABOJIIOIIUU
3aKOH r€HeTUYEeCKOro paBHOBecHs JIK.
. Xapau, B. BaiinO6epra. JlabopaTopHas 1 0.5
pabota Nel «BrIsiBIeHHE N3MEHUNBOCTH Y ’
oco0eil 0THOTrO BHIa»
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIIUN 1
9 D¢ ekt ocnoparens. dpdexrt !
OYTBUIOYHOTO TOPJIBIIIKA
10 Murpauyu. M30a4mum nonyasiui: |
reorpaduueckas, OnoJIorudecKas
1 EctecTBenHbIit 0TOOp — HaNpaBISIOMINN 1
dakTop IBOIOLIUN




12

[TosoBoit oTO6OP

13

[Tprcnoco0IeHHOCTh OPTaHU3MOB KaK
pe3yabTaT MUKPOIBOJFOIIHH.
Jlaboparopnas pabota N2 «3ydenue
apoMop(}030B U HIMOAAANITAIINH Y
pacTeHui U )KUBOTHBIX)

0.5

14

[Tpumeps! TpuUCoCOOICHUH y OPraHU3MOB:

Mophonoruueckue, GU3N0IOTUIECKHE,
OMOXUMHUYECKHUE, TOBEICHUYECKHUE.
Jlaboparopuas pabota Ne3
«[IpucrnocobieHust OpraHU3MOB U UX
OTHOCHTEJIbHAS TIeTIECO00Pa3HOCThY

0.5

15

Bun, ero xpurepun U CTpyKTypa.
JlaboparopHas pabota Ned «CpaBHeHHE
BUJIOB TI0 MOP(OJIOTHUECKOMY KPUTEPHUIO»

0.5

16

CtpykTypa BUaa

17

Bunoobpa3oBanue kak pe3ynbTaT
MUKPO3BOTIOLUI

18

CBs3b MHKPO3BOJJIIOLIUA U SITUACMHUOJIOTUA

19

MaxpoaBosmtonus. [laneontonornueckue
METO/JIbl U3yUYEHHUSI SBOTIOIUU

20

Buoreorpaduueckue MeTOIbI U3YICHHUS
HBOJTIOIIUU

21

OMOPHOIOTHYECKHE U CPABHUTEIBHO-
MOP(}OIOTHYECKHUE METOIbI U3yUCHHS
ABOJIIOIIUU

22

MornekynsipHO-TeHETHUECKUE,
OMOXMMHUYECKHE U MaTeMaTHYeCcKue




MCTOJbI U3YUYCHUS 3BOJTIOITUN

23 OO61re 3aKOHOMEPHOCTH IBOJTIOIIHI
24 AnanTuBHas paguanys. HepaBHOMepHOCTD
TEMIIOB 3BOIOIIHI
)5 HaydHble runoTe3sl TPOUCX 0K ACHUS
JKU3HU Ha 3emJie
2% JloHay4Hble IpeACTaBICHUS O 3apOKICHUN
KU3ZHU
7 OcCHOBHBIE 3TaIbl HEOPTaHUYECKOM
IBOJTIOLIMH
28 ['unore3sbl 3apoxkaeHUS KU3HU
Uctopus 3emiin 1 METOBI €€ U3YUCHUS.
29 JlaGopaTtopHnast pabota Ne5 «M3yuenue u 0.5
OIMCaHNE UCKOMAeMbIX OCTaTKOB JIPEBHUX
OpPTraHU3MOBY
30 HauanbHbie sTansl opraHunyecKoi
IBOJTIOLINH
31 OBOJIIOLUS DYKAPUOT
OCHOBHBIE 3TaIbI 3BOJIOLUN
1 pactutenbHoro mupa. [Ipakruyeckas 0.5
pabota Nel «M3ydeHne ocoOeHHOCTEH ’
CTPOEHUS PACTEHUI pa3HBIX OT/IEJIOB)
13 OcCHOBHBIE 3TaIlbl 3BOJIOIUH KUBOTHOTO
Mupa
DBOJIOIUS )KUBOTHBIX. [IpakTudeckas
34 pabota Ne2 «M3ydeHne ocoOeHHOCTEH 0.5
CTPOEHUS TTO3BOHOYHBIX KUBOTHBIX)
35 Pa3BuTHe )xu3HM Ha 3eMIe 10 3paM U




nepuoaam

MaccoBbie BBIMHUpAaHUA — SKOJOTMYCCKHUE

36 KPU3UCHI MPOIILIIOTO

37 CoBpEMEHHBII IKOJIOTUUECKUN KPU3HUC, ETO
0COOEHHOCTH

18 CoBpeMeHHas cucTemMa OpraHu4ecKoro
MPOILIIOTO

19 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI
OpraHU3MOB

40 AHTPOIIOJIOTUSI — HayKa O YeJIOBEKE

41 Passurtue npencrasieHuit o
MPOUCXOKICHUH YETIOBEKA
Mecto yenoBeka B CUCTEME
opranuuyeckoro mupa. JlabopatopHas

42 pabota Ne6 «M3ydeHne ocoOeHHOCTEH 0.5
CTPOEHHUSI CKEJIETa YEJIOBEKA, CBSI3aHHBIX C
MPSIMOXO0XKICHUEM

43 JIBYOKyIlME CHIIBI aHTPOIIOT€HE3a

44 CooTHoIIeHHE OMOJIOTHIECKUX U
COLIMATILHBIX (PaKTOPOB B AaHTPOTIOTCHE3E

45 OCHOBHBIE CTaJIMX AHTPOIIOTEHE3a

46 [TaneoreHeTrka 1 NaJeoOreHOMMUKa

47 OBOJIOLMUS COBPEMEHHOTO YEJIOBEKA
Yenoseueckue pacel. [Ipaktruueckas

48 pabota Ne 3 «M3yueHne IKOJTOTUIECKUX 0.5
aJanTanyi 4YeJIoBeKa)

49 MexxaucuuninHapHble METObI

AHTPOIIOJIOTUH




50

3apoxaAeHUE U pa3BUTHE HKOJIOTUU

51

Mertoasl skonoruu. JlabopaTopHas padorta
Ne 7 «M3yyeHre METOIOB IKOJIOTHUECKUX
HCCIICIOBAHUID)

0.5

52

3HauyeHNe YKOJIOTUYECKUX 3HAHUHI I
JeJ0BEKa

53

Okonornyeckue HakTopsl

54

Aobuotnyeckue aktopsl. CBET Kak
sKkoJyoruueckuit gpaxrop. JlaboparopHas
pabota Ne§ «BpIsiBIIeHHE TPUCTIOCOOICHHIHA
OPraHU3MOB K BIMSIHUIO CBETa»

0.5

55

Aobuotndeckue dakropsl. Temneparypa
KaK DKOJIOTHYECKUM (paKTop.
Jlaboparopnas pabota Ne9 «BrisiBicHHE
NpUCTIOCOOTICHUH OPTaHU3MOB K BIUSTHHIO
TEMIIEPATYPHI»

0.5

56

AbuoTtndeckue hakTopbl. BiaxxHOCTh Kak
sKoJornueckuii pakrop. Jlaboparoprast
pabota Nel) «AHatromMuveckue
0COOEHHOCTH pacTeHUI U3 pa3HbIX MECT
oOuTaHus»

0.5

57

Cpenapbl oOuTaHusi OPraHU3MOB

58

buosornueckue puTMsl

59

Kuznennsle GopMBI OpraHU3MOB

60

Buotnueckue akropsl

S N Y

61

3HaueHne OMOTHYECKUX B3aNMOIENCTBUMN
JUTSl CYLIIECTBOBAHMS OPIraHU3MOB B CpeJie
oOHuTaHus




DKOJIOTUYECKHUE XapAKTEPUCTUKU

62 1
HOMYJISIIIUU
OCHOBHbBIE TIOKA3aTENU MOMYJISINN:

63 YUCJIEHHOCTb, INIOTHOCTh, BO3PACTHAS U 1
M0JIOBAsI CTPYKTYpa
OcHOBHBIE TTOKa3aTeNIN MOMYJISLINN:

64 POXIAEMOCTb, MPUPOCT, TEMIT POCTA, 1
CMEPTHOCTb, MUTPAIlUU

65 DKoJoruyecKas CTpyKTypa Momyssiiuu 1

66 JlnHamuKa nonyasuuu U €€ perysnus 1

67 Kpusbie pocta 4McI€HHOCTH MOMYIIALUH. 1
KpuBbie BbIKHBaHUS
DKOJIOrMuecKasi HuIIa BUJa.

68 JlaboparopHnas pabota Nel 1 i 0.5
«[IpucnocobyieHnst cCeMsiH pPaCTeHHH K ’
pacceyieHuIo»

69 Bun kak cucreMa nomyssiui 1

70 3aKOHOMEPHOCTH MOBEJICHHS U MUTpaLlid |
YKUBOTHBIX

71 Coo011ecTBO OpraHu3MoB — OHOIIEHO3 1

72 DKocHCcTeMa KaK OTKpbITas CUCTEMA 1

7 KpyroBopot BemecTB 1 MOTOK SHEPTUU B 1
9KOCUCTEME

74 OCHOBHBIE TTOKA3aTeNId SKOCUCTEMbI 1

75 DKOJIOTHYECKHE MUPAMUJIBI 1

76 N3menenus coo0IIecTB — CYKIIECCHH 1

77 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 1




03€p U peK. DKOCUCTEMbI MOPEH U OKEaHOB

[IpupoaHbie 5KOCUCTEMBI. DKOCUCTEMBI

8 TYHJP, JIECOB, CTEIIEH, IIYCTHIHb

79 AHTpPONOTr€HHBIE SKOCUCTEMBI
Ypboskocucremsl. [Ipaktudeckas pabora

80 Ne4 «M3yuenue u onucanue 0.5
ypOOIKOCUCTEMBI»
3akoHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICVCTBUI OpPraHU3MOB B
IKOCHCTEMAX
MexaHu3Mbl BO3JICUCTBUA 3arpsI3HEHUN

%) Pa3HBIX TUIIOB Ha CyOOpraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJIALIMOHHOM U
9KOCHCTEMHOM YPOBHSIX

23 buocdepa — obmemnanerapHas 060g09Ka
3emun

84 Yuenne B. U. BepHanckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouocdepsl

26 KpyroBopots! BemecTs u
OMOreOXMMHYECKHE IUKIIBI

%7 3oHanpHOCTH Onochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YceroiunBocTh 6nochepnl

89 DKOJIOTUYECKUE KPU3UCHI U UX TPUUNHBI

90 Bo3sgeiicTBue yenoBeka Ha 6nochepy

01 AHTpPOIIOT€HHOE BO3/ICHCTBUE HA

PaCTUTEIBHBIN U )KUBOTHBIN MUD




92 OxpaHna npupoisl 1

93 OCHOBHBIE TPUHLIMIIBI YCTOMYHUBOTO )
Pa3BUTHS YEIOBEUCCTBA U IPUPOIBI
ParnmonanbpHOE TPUPOIOTIONBE30BAHHE U

94 COXpaHeHHEe OMOJIOTHIECKOTO 1
pa3HooOpa3zus 3eMin

95 Q§06meHHe 1o TeMe « MHUKpPO3BOIONHUS U !
e€ pe3yabTaThI»

96 Q§06meHHe 1o TeMe «MaKpOo3BOJIIOLUS U !
e€ pe3ynbTaThI»

97 O6006menue o teme «IIpoucxoxaeHue u 1
pa3BUTHE KU3HU Ha 3eMIIe»

08 O606menne no Teme «IIponcxoxaeHue 1
YeJI0BEKa — aHTPOIIOTCHE3)

99 O6o0061eHne 10 TeMe «DKOJOTHS — HayKa O 1
B3aMMOOTHOIIICHHUSIX OPTaHU3MOBY

100 O0600menue mo Teme «OpraHu3Mbl U cpenia 1
oouTaHU»

101 O6OGH.I€HIiI'e 1o TeMe «DKOJIOTHSI BUIOB U !
TOTTYJISIITHE»

102 O6006menue mo reme «buocdepa — 1
rI100ambHas IKOCHCTEMaY)

OBUIEE KOJIMYECTBO YACOB I10 102 75

ITPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YHEHUKA

* buonorus. buonornyeckue cuctemsl u mporecchl, 10 kiacc/ Tepemor A.B.,
[Terpocosa P.A., O6miecTBO ¢ orpaHUYEHHON OTBETCTBEHHOCTHIO « MOI]
MHEMO3HNHA»»

* buonorus. buonornueckue cucremsl u npoueccsl, 11 kmace/ Tepemos A.B.,

[TerpocoBa P.A., O01iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO « MOL]

MHEMO3HNHA»

METOJINYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

Mertoauueckoe nocodue st yuurens "buonorus. buonornueckue cucteMsl U
nporecchl. 10-11 kmaccwr (yrimy6nennsiit ypoens)"/A.B. Tepemos, P.A.
[TeTropocoBa. -3-¢ u3a., ucnp.- M.: Muemosuna, 2020. - 224 c. : ui.

ITocobue mist camocTosITeTIbHON paboThl 00yuaroImuxcs (YriryOJeHHbIA YPOBEHbB)
"buonorus. buonorudyeckue cucteMsl u mporeccel” 10 knacc/A.B. Tepemos, P.A.

[TeropocoBa. - 2-e u3a., crep.- M.: Muemosuna, 2020. - 343 c. : u.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET
https://fipi.ru

https://resh.edu.ru



https://interneturok.ru






