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HOACHUTEJBHASA 3AIINCKA

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

VYueOunsiii npeamer «buosnorus» yriyonéaHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBISIETCS OJHUM K3 KOMIIOHEHTOB MpeAMETHOU oOnactu «EcTecTBeHHO-
HayyHeie TnpeameThs». CornacHo mnosoxeHusmM DPIOC COO npodunbHbIC
y4ueOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
muddepennmanmn  00ydeHUsT Ha YPOBHE CcpefaHero oOmiero oOpa3oBaHHs U
MPU3BaHBl OOECIEYUTHh MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIMM, CPETHUM
001IMM, cpeTHUM MPOdEeCCHOHAIBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIbIM M3 JTHUX Y4eOHBIX MPEAMETOB [OJDKEH OBITh OPUEHTHPOBAaH Ha
MIPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/ay, CBS3aHHBIX C TpodopueHTanmerdn 00y4arouuxcs W CTUMYJIUPOBAHUEM
WHTEpeca K KOHKPETHOW 00JIaCTH HAy4YHOTO 3HAaHWSI, CBSI3aHHOTO C OMOJIOTHUEH,
MEIULIMHOW, YKOJIOTUEH, TICUXOJIOTUEN, CIOPTOM HJIM BOEHHBIM JEJIOM.

[Iporpamma mo yueOHoMy mnpenMery "buonorusa" maér mpeacrtaBieHHE O
eI W 3ajadax u3ydeHuss ydeOHoro mpenmera «buonmorus» Ha yriryOoiéHHOM
YPOBHE, OIpeessieT 00s3aTebHoe (MHHBAPUAHTHOE) MIPEAMETHOE COAEpKaHUe, €ro
CTPYKTYpUpOBaHME 1O pa3fenaM U TeMaM, paclpeleieHre Mo Kiaccam,
PEKOMEHJIyeT TOCIE0BATENIbHOCTh M3YyUYEHHs] YUeOHOro Marepualia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBS3€W, JIOTUKM Y4eOHOro mpolecca,
BO3pAacTHBIX OCOOEHHOCTEH oOydaromuxcsi. B mnporpamme mno Ouosoruu
peain30BaH MNPUHIUI MPEEMCTBEHHOCTH C HM3yY€HUEM OHOJIOTMU Ha YPOBHE
OCHOBHOro  oOmiero oOpa3oBaHus, Ojarojapss 4YemMy MOpOCMaTpUBaeTcs
HaIpaBJICHHOCTh HA  MOCIEAYIOIlee pa3BUTHE OMOJOTMYECKHX  3HAHUM,
OPUEHTHUPOBAHHBIX HAa (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTAaBICHUN O 370pOBOM 00pas3e KH3HU, Ha
BOCIHUTAaHHE OEpEeKHOTO OTHOLICHHWS K OKpy)Karolled mnpupogHoi cpeae. B
nporpaMme Mo OHMOJOTMM TakKXKe IMOKa3aHbl BO3MOXHOCTH Y4Y€OHOro mpenMeTra
«buonorusiy B peamuszanuu  TpeboBanuii PI'OC COO k nIaHUPYEMbIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEJAMETHBIM pe3yJibTaTaM OO0ydeHUS U B
GbOopMHpPOBaHUM OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIBHOW JICSTEIBHOCTH,
00yUarMMXCsi O OCBOCHHUIO COJIEpKaHUsI OHOJIOTMYECKOro O0pa3oBaHUsl Ha
YPOBHE CpeAHEro 00IIero 00pa3oBaHusl.

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



pacimmpeHre U yriayOJjeHue 3HaHHM OOydJarommxcsi O >KMBOM MPUPOJIE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OWOJIOTUH, SMOPUOJIOTUA U OWOJIOTMH Pa3BUTHS,
TeHETUKH, CEJICKIIUN, OMOTEXHOJOTHH, BOITIOIMOHHOTO YUYEHHS U SKOJOTHH.

N3yuenue yueOHoro mnpeamera «buonorus» Ha YriayOJeHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOJTOTOBKY OOYYarOIIMXCS K MOCIEIYIOUIEMY MOJIYYEHUIO
Owonornyeckoro  oOpa3oBaHMs B  By3aX W OpraHU3ANMSIX  CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €ro CoAep X aHHs COCTABIISAET CHCTEMa
OMOJOTMYECKUX  3HAHWUW, TOJYYEHHBIX TP  HU3YYECHUHU OOYyHAIONIMMUCS
COOTBETCTBYIOIIMX CUCTEMATUYECKUX Pa3/ieIOB OMOJIOTMU HA YPOBHE OCHOBHOIO
obmiero o6pazoBanusi, B 10-11 kimaccax »TH 3HaHMS MOJy4YarOT pa3ButHe. Tak,
pacimiupeHbl U yriyOjgeHbl OWOJIOTUYECKHE 3HAHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OaxkTepusax, OpraHu3Me YesOBeKa, OOIMIMX 3aKOHOMEPHOCTIX >KU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOPbIE MOXXHO HCIOJIb30BaTh KaK OPHUEHTHUPHI UIS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HWHTETparus OMOJIOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOJTYYECHHBIMU OOYYAIOIIMMHUCA TPU H3YUEHUU
bu3uKK, XUMHH, Teorpadru 1 MaTEMaTHKH.

Ctpyktrypa mporpaMMmbl 1o ydeOHOMy mpeametry "buosorus" otpaxkaer
CHUCTEMHO-YPOBHEBBIII ¥ JBOJIIOIMOHHBIA MOAXOAbl K M3YYEHHIO OHOJOTHUU.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JJIS1 AKUBBIX
CHUCTEM Pa3HOTr0 YPOBHS OpPraHU3alllii, SBOJIIOIIMHA OPraHUYeCKOro MUpa Ha 3emiie,
COXpaHEHHUs1 OHOJIOTMYECKOro pa3zHooOpasus minaHeTel. Tak, B 10 kiacce
U3Yy4aloTCd OCHOBBI MOJIEKYJISIDHOM M KJIETOYHOM OHOJOTHMH, SMOPHOJIOTUU U
OMOJIOTUN Pa3BUTHSI, TEHETUKU U CEJIEKUUU, OMOTEXHOJIOTMM W CHUHTETUYECKON
OWONIOTHH, aAKTyaIU3UPYIOTCS 3HAHWUS OOYydYaroIMXcs MO OOTaHWKE, 300JI0THH,
aHatoMuu, (usuosoruu uenoBeka. B 11 kiacce wu3yyaroTcsi 3BOJIOIMOHHOE
y4eHHUe, OCHOBBI DKOJIOTUHU U yueHue o ouocdepe.

VYyebnsiii npeamer  «buonorus» mpuszBaH  00eceuUTb  OCBOEHHUE
00y4JarmuMucs OMOJIOrMYECKUX TEOpUl U 3aKOHOB, UACH, TPUHILIUIIOB U MPaBUII,
JIeXKaAIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KApPTUHBI MUPA, 3HAHUH O
CTPOCHHHM, MHOTOOOpa3suu M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, IMOIyJIALUH,
OMOLIEHO3a, SKOCUCTEMbI, O BBIAAIOUIUXCS HAYYHBIX JOCTUKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OUOJIOTUY, MIPUKIIAHBIX aCHEKTax OMOJIOrMuecKux 3HaHui. J{is
pa3BUTUS M TOJJEpXKaHUS HHTEpeca oOyyaroumxcs K OWOJIOTMH Hapsgy co
3HAYUTENbHBIM 00BEMOM TEOPETUUYECKOT0 MaTepuaia B COACPXKAaHUHU MPOTPaMMbI
1o OMOJIOTHH TPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUSA
TOM WM WHOW oOnacTh OWOJOrMH, BKIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
Y4EHBIX B PEIICHUE BAXKHEUITNX OMOJOTHIECKIX U IKOJIOTHIECKUX MPOOIIEM.



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

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

OCBOCHHE OOYYaIOIIMMHUCS CUCTEMBbl OMOIIOTUYECKUX 3HAHUW: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHSIX, KOHIICIIIUAX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBHUJIaX, COCTABIISIIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHUHY MHUPa; O
CTPOCHHUH, MHOTOOOpa3MM W OCOOCHHOCTAX OMOJOTUYECKHX CHUCTEeM (KIIETKa,
OpraHu3M, MOMYJIAIUS, BUJ, OMOTE€OIIeHO3, Orocdepa); 0 BEIAAIOMIUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIEOBAHUAX B OMOJIOTHH;

O3HAKOMJICHHE OO0YyYarouMxcs ¢ METOAAMM MO3HAHHUS >KUBOM NPHUPOIbL:
UCCIIEIOBATEIbCKUMU ~ METOJAaMU  OMOJIOTUYECKUMX HayK (MOJIEKYJISIpHOM U
KJIETOYHOW OHOJOTUH, SMOPHUONOTMH W OHOJOTHH pa3BUTHUSA, TEHETUKH U
CCeJICKINH, OWOTEXHOJIOTUM M CHHTETUYCCKOW OWONOTHH, TaJCOHTOJIOTHH,
DKOJIOTUM);  METOJaMH  CaMOCTOSITEIBHOTO  TMPOBEACHUS  OMOJOTHYECKHX
ucceNoBaHuii B Jabopatopud W B mpuponae (HaOMoneHHWE, HU3MEpEHHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIaJicHUEe OOYYaIOIIMMHUCA YMEHUSMHU: CaMOCTOSITEIbHO  HaXOIUTh,
aHAJIM3UPOBATh W HCIIOJB30BATh OHMOJIOTHYECKYI0 WH(GOPMAIUIO; TOJIB30BATHCS
OMOIOTHYECKON TEPMHUHOJIOTHEH W CHMBOJIMKOW, YCTaHABIUBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTUM ¥ COLMAIHHO-)KOHOMUYECKUMU U  3KOJOTHYECKUMHU
npobiieMaMy 4YeJIOBEYECTBA; OLIEHMBATH IOCJEICTBUS CBOEH JAESITENBHOCTH IO
OTHOIICHUIO K OKPYJKAIOUIEH MPUPOTHON cpene, COOCTBEHHOMY 3I0OPOBBIO H
3M0pPOBBI0  OKPYXKAIOIIMX JIIOJeH; OOOCHOBBIBATH M COONIOJATh  MEpHI
npoUIaKTUKA MHPEKIMOHHBIX 3a00JIeBaHUMN, MpaBUia MOBEACHUS B MPUPOJE U
obecrniedueHrs 0€30MacHOCTH COOCTBEHHOM KU3HEACSITEIbHOCTH B UPE3BbIYalHBIX
CUTyallUsiX TNPUPOAHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHBIC HAYYHBIC OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BuTHE Yy 00YYAIOIMINXCSI HMHTEUIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IpOIECCe 3HAKOMCTBAa C BBIJAIOUIMMUCS OTKPBITUSAMU U COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OWOJIOTUH, pEIIAEMBIMH €10 MpobJieMaMu, METOJ0JIOTHEN
OMOJIOTHYECKOTO UCCIIeIOBaHMUS, MIPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCIICIOBAaHHM, PEIICHUs] OMOJOTMUECKUX 3a/1a4, MOACINPOBAHNS OMOJOTHIECKIX
00BEKTOB U MPOIIECCOB;



BOCIHUTAHUE y O0YYAIOIMIKXCS [IEHHOCTHOTO OTHOIICHUS K KUBOW MPHUPOJE B
LIEJIOM U K OTJIEIbHBIM €€ 00bEeKTaM M SIBJICHUAM; (DOPMHUPOBAHHE KOJIOTUIECKOM,
TeHETUYECKOM TPaMOTHOCTH, OOIIed KyJIbTYphl TOBEACHHUS B MPHUPOJE;
MHTErpallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOyYarOIMIMMHUCS ~ KOMIIETEHTHOCTH B PAIlMOHAIBHOM
IPUPOJIOTIONB30BaHUU (COONIOJICHIE TMpaBWJI TMOBEACHUA B MPUPOJE, OXPaHBI
BUJIOB, SKOCUCTEM, OMoc(eprl), COXpaHEHUU COOCTBEHHOTO 3/10POBbS U 3/I0POBbS
OKpyXXalolmux Jojaer  (cobmoaeHus wMep mnpoduiakTUKH — 3a00JIEBaHUM,
obOecrieueHrne OE€30MaCHOCTH >KU3HEACSITENIbHOCTH B YPE3BBIYAMHBIX CHUTYaLUsIX
OPUPOAHOTO M  TEXHOTEHHOTO0  XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJIOTMUYECKUX 3HAHUN U YMEHHH B MOBCEIHEBHON KHU3HU;

CO3JaHME  YCIOBUM I  OCO3HAHHOTO  BBIOOpa  OOYyYarOIIMMHCS
VHIVUBUIYAJIbHON o0pazoBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocyenyoueMy npo(ecCHOHaIbHOMY CaMOOIPEIEICHUI0, B COOTBETCTBUHM C
WHIMBUTy ATbHBIMU WHTEpPECAMU U IOTPEOHOCTSIMH PETHOHA.

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

OT6op opraHuzanoOHHBIX (OPM, METOJIOB U CPEACTB OOy4YeHHUs OUOJOTHH
OCYIIECTBIISIETCS. ¢ Y4ETOM CHEIU(PUKU €ro COoAep aHUs U HAIpPaBICHHOCTH Ha
OpOAODKEHHE OMOJIOTMYECKOro 00pa3oBaHHsA B OpraHU3alUsAX CPEIHEro
po¢heCCUOHAIBHOTO M BBICIIIETO 00pa30BaHMUs.

OO0s13aTeIbHBIM YCIOBUEM MPU O0yYEHUN OUOJIOTUU Ha YTIyOJIEHHOM YpOBHE
SBJIIETCSl TIPOBEJICHUE JTA0OpPATOPHBIX M MpakTudyeckux padot. Takxke ydactue
0Oydaroluxcs B BBIIOJHEHUH MPOCKTHBIX U y4eOHO-UCCIIEN0BATENBCKUX PpadoT,
TEMaTHKa KOTOPBIX ONPENENSIeTCd  y4YUTeJIeM Ha OCHOBE  HMEIOLIUXCS
MaTepHaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBU.



COJAEPKAHUE OBYUYEHUA
10 KJTACC

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

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHas Ouosiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHS
Owonornu.  buonormdyeckue HAYKM M HU3ydaeMble ~HMH  MPOOJIEMBI.
dyHaaMEHTalbHbIEC, NPUKIAIHBIE M TMOWCKOBbICE HAy4YHbIE HCCICIOBAHUS B
OHOJIOTHH.

3HadyeHre OMOJOrUU B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYUYHOU
kaptuHbl Mupa. [Ipodeccun, cBszanHbie ¢ OWoiorHel. 3HAYCHUE OMOJIOTHH B
MPAKTUYECKOM JICSITEIbHOCTH YEJIOBEKA: MEJUIIMHE, CEJIbCKOM XO3SIHUCTBE,
MPOMBIIIEHHOCTH, OXPAaHE NPUPOJIBI.

JdeMoHcTpanuu

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

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

Tema 2. 7KuBble cucTeMbl U UX U3yYeHHUE

JKuBble cuctemMbl Kak mpenMer u3zydeHus: Ouosnoruu. CBONCTBA KMBBIX
CHUCTEM: €IMHCTBO XUMHYECKOTO COCTaBa, JUCKPETHOCTh U II€JIOCTHOCTb,
CJIOKHOCTb M YIHOPSAOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTb, CaMOOpPraHHU3aLusl,
CaMOBOCIIPOU3BEICHUE, Pa3IPa)KUMOCTh, U3BMEHUUBOCTb, POCT U Pa3BUTHE.

YPpOBHH OpraHu3aluu JKUBBIX CHUCTEM: MOJIEKYJIAPHBIA, KIJIETOYHBIN,
TKAHEBBIH, OPTaHU3MECHHBIN, MOMYJISLIMOHHO-BUIOBOM, 9KOCHUCTEMHBIM
(OuoreoneHotuueckuii), Omochepusiid. Ilporeccel, mpoucxopsmue B KUBBIX
cucteMax. OCHOBHbIE MpPHU3HAKU >XUBOro. Ku3Hb Kak (opma CyUIECTBOBaHUSA
Marepun. Hayku, n3yyaromue >KMBbI€ CUCTEMBI HAa PA3HBIX YPOBHAX OpraHU3alUu.

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

JdeMoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TpPHU3HAKH >KU3HMWY», «buonorumueckue
cucteMbl», «CBOHCTBa JKMBOM MaTepun», «YPOBHH OpPraHU3ALMHU KUBOU
npupoas», «CTpoeHHe KUBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB 4YEJOBEYECKOro opranusmay, «buoreonenos», «buocdepay, «Metoabl
W3YUYCHHUS )KUBON IPUPOIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHWE IS IPOBEICHHUS
HaOJI0ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30oBaHuWE pPa3IMYHBIX METOAOB IIPH
V3YUYCHHH JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKkTypHO-QYHKIMOHANbHAs e€IWHUIA KHUBOro. Mcropus
otkpbITHs kieTku. Padotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBans,
M. Hlneiinen, P. Bupxo). OCHOBHBIEC MOJIOKEHUS COBPEMEHHOW KJIETOYHOM
TEOPUH.

Mertoapl  MOJIGKYJIIDHOM ¥ KJIETOYHOM  OWMOJOTHMU:  MHUKPOCKOIIHS,
xpomatorpadusi, 37mekTpodope3, METOJ MEUEHBIX aToMOB, AU(GepeHInaTbHOE
neHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposanmvix
K1emokK. DIEKTpoHHasi MUKpockonus. Kongoxanvuas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyuerue Kiemox.

JdemoHcTpanumn

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

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

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

IlpakTnueckass padora «V3yyeHue MeETOAOB KJIETOYHOM OHMOJOTUH
(xpomarorpadus, amekrpodopes, auddepeHmanbHoe IeHTpUyrupoBaHue,
[1LIP)».

Tema 4. XumMuueckasi Opranu3anus KJIEeTKH

XUMUYECKUM COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaAMUKPOIJIEMEHTBHI.
Bonma um €€ posib Kak pacTBOPHUTENA, pEareHTa, y4acTHE B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOperyssinuu. MuHepajabHble BELIECTBAa KJIETKU, MX OHOJOrHyecKas
pouib. POJIb KATHOHOB ¥ AHUOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoauMepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil MoJekyJbl. [lepBuunas
CTpyKTypa Oenka, NHenTuaHas CBsA3b. BTOpUYHAs, TpeTH4YHas, 4YeTBEpPTUYHAs
cTtpyktypel. Jlenarypamusi. CpoiictBa OenkoB. Krnaccudukamuss OenkoB.
buonoruueckue pynkuun 6enkoB. [lpuonsi.



VYraeBoasl. MoHOCaxapu/ibl, AUCaXapybl, OJIUTOCAXapUIbl U MOTUCAXAPUIbIL.
OO0mmii TUIaH CTPOCHHS W (PU3UKO-XUMHUYECKHE CBOWCTBA  YIJIEBOJIOB.
buonornueckne GyHKIIUN yriaeBOIOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitaccudukanys TUnuaoB.
Tpurnuuepunbl, QGocPoyunuabl, BOCKH, CTepouabl. buonorudeckue ¢GyHKUIUU
munuioB. OO01IKe CBOMCTBAa OUOJIOTHYECKUX MEMOPAH — TEKYUYECTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TTOJIYIIPOHUIIAEMOCTb.

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

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

CtpykTypHast OHOJIOTHS: OMOXUMUYECKHE U OMO(PU3NYECKHE WCCIEAOBAHUS
cocTaBa W TIPOCTPAHCTBEHHOW CTPYKTYpHl OWOMOJeKyn. Mooeruposarnue
CMpPYKmMypsl U QYHKYUll OUOMONEKYN U ux Komniekcos. Komnviomepuwiii ouzaun u
Opeanuyeckull cunmes OUOMONEKY U UX HENPUPOOHBIX AHANO0208.

JdemoHcTpanumn

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

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

Tabmuubr 1 cxembl: «llepuognyeckas TabiauIla XUMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MOJIEKYJbl BOJb», «BellecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpOEeHUE MOJEKYI
yriieBooB», «CTpoeHre MOJIeKyd JHUNUAOBY», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenune Monekyssl ATO».

ObopynoBaHue: XMMHUYECKasi MOCy1a M1 000pyI0BaHHE.

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

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

Tema S. CTpoenue u QyHKUIMHU KJICTKH

Tumbel KIETOK: JyKapuoTHYecKas M mpokapuornueckas. CTpyKTypHO-
(GyHKIMOHAJIBHBIE 00pa30BaHUs KIETKH.



CtpoeHre MpOKapuoOTHIECKOM KIeTKU. KiieTouHas cTeHka OakTepuii u apxei.
OcoOeHHOCTH CTpPOEHUs TeTepOoTPOPHON U aBTOTPOGHOM MPOKAPHOTUUECKHUX
KJIETOK. MeCTO U poJib MPOKapUOT B OMOILIEHO3aX.

Crpoenue U (GyHKIMOHUPOBaHUE AYKaPUOTUYECKOU KJIETKH.
[Inazmatuueckass wmemOpana (masmanemma). CTpykTypa IJ1a3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BEILIECTB yepe3 IMIa3MaTHYECKyl0 MeMOpaHy: MacCHUBHBIN
(muddy3us, obneruéunas aud¢ys3us), aKTUBHBINA (IIEPBUYHBIA M BTOPUYHBIN
aKTUBHBIN TpaHcropT). Ilomynponunaemocth MeMOpanbl. PabGorta HaTpuid-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aronuros3. Dk3omuTo3. Kierounas
creHka. CTpykTypa v PyHKIIMU KJIETOYHON CTEHKU PacTeHH, rpruOoB.

[uronna3sma. [{urozomns. [{utockener. JIBuxkenune nuromniazMbl. OpraHoubl
kiaeTkd. OpHoMeMOpaHHBIE OpPraHOWUIBl KIETKH: SHAOIMJIa3MaTH4ecKas CeTb
(BIIC), annapar I'onbaxku, JM30COMBI, UX CTpoeHHe M (yHKIMU. B3auMocBsa3b
OJIHOMEMOpaHHBIX OPTraHOMJOB KJIETKH. CTpoeHue TpaHyJspHOTO PETHKYIyMa.
Mexanuszm nanpasnenus oeaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX ~ MeMOpaH. [mankuil  (arpaHylispHBIA)  SHAOIUIA3MATHYECKUN
petuxynym. CekperopHas QpyHkius anmapata ['onbmxu. Moougurkayus denxos 6
annapame [ onvoxcu. Copmuposka 6enxkoe 6 annapame [ onvoxcu. TpaHcnopt
BEIIIECTB B KJIETKE. Bakyonu pacTutenbHbIX KiIeTOK. Kietounslid cok. Typrop.

[looyaBTOHOMHBIE  OpPraHOWJABl  KIETKH:  MUTOXOHJAPUM,  ILJTACTUJIBIL.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (PyHKIMM MUTOXOHApUM W tuiactuia. IlepBudHbIe,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUIB  (DOTOCHMHTE3UPYIOMIMX  DYKApHOT.
X0pomIacTbl, XpOMOIUIACTHI, IEHKOIIACThI BHICHIMX PACTEHUH.

HememOpanubie opranouasl kietkn CTpoeHue W GyHKIMH HEMeMOpaHHBIX
OpraHOMJIOB KJIETKH. Pu6ocombi. IIpomescymounvie Quramenmol.
MukpodunamMeHTbl. Axkmunogvie Mmuxkpoguiamenmol. MBIIICUHBIE  KJICTKH.
AxmuHosvle KOMNOHeHmMbl HeMbluleunblx Kiemok. MukpoTpyOouku. Kierounbii
nentp. CTpoeHWe U JBWKEHHUE JKTYTHKOB U PECHUYEK. MUKpOTpyOOUKH
nutorasMel. Llentpuons. benku, accoyuuposanmvle ¢ MUKpo@uIaMeHMamu u
muxpompyboukamu. MomopHule benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIia3Ma, SAPBIIIKU, UX CTPOEHUE U
byukiuu. SnepHblii OenKOBBIM MaTpukc. [IpocTpaHCTBEHHOE paCHOJIOKEHUE
XpoMocoM B uHTep(ha3sHOM sape. Idyxpomamun u cemepoxpomamun. benku
XpOMaTUHA — THUCTOHBL. /J[uHamuka s0epHou 000104Kku 6 mumosze. Aloepmulil
MPaucnopm.

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

JdemoHcTpanumn



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

Tabmumpt u cxeMbl: «CTpoeHHE 3YKapUOTHYECKON KIeTKn», «CTpoeHue
KUBOTHOM  KiIeTkn», «CTpoeHHe  pacTUTENbHOM  KiIeTku», «CTpoeHue
MUTOXOHJIPUW», «SA1po», « CTpoeHrHEe TPOKAPUOTUYECKOMN KIIETKI.

OO0opynoBaHue: CBETOBOM MMKPOCKOI, MUKpPOIpEnapaTbl pacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepUalbHBIX KIETOK.

JlabopatopHass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpPTaHU3MOBY.

IIpakTueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MeMOpaHbD».

JlaGopaTtopnas padora «JVcciepoBaHue miia3MoiM3a M JEIJIa3MOJIM3a B
pPaCTUTEIBHBIX KIETKaX).

IIpakTnyeckass  padora  «/3yueHnwe  ABMKEHUS  LUTOILIA3Mbl B
PaCTUTEIBHBIX KIETKaX».

Tema 6. O0OMeH BellecTB 1 MpeBpallleHUE YJHEPTHH B KJIETKe

AcCUMUIISILIASL ¥ TUCCUMUIISILIASL — JIBE€ CTOPOHBI MeTabonmu3ma. Turbel oOmMeHa
BEIECTB: aBTOTPOHBIN W TeTepOTPOQHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
nporeccax. JHepreruueckoe obecriedeHne kiuetku: mnpeBpameHue ATD B
oOMeHHBIX mpoueccax. @DepMEHTATUBHBIA XapaKTep pPEAKLHUM KIETOYHOIO
meTtabonusma. DEepMEHThl, MX CTPOEHHME, CBOMCTBA M MEXAHU3M JICHCTBUS.
Kodepmentsl. Otnnunsa ¢pepMEHTOB OT HEOpPraHMYECKHX KaTaln3aTopoB. benku-
aKTUBATOPbl U OEJIKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX
peakuuil OT pa3IuYHbIX (PaKTOPOB.

ITepBuuHBIl CHHTE3 OpraHWYecKuX BemecTB B KieTke. dortocuHTes.
AHOKCcuceHHbIll U OKCUuceHHbll omocunmes y odaxkmepui. Ceemocoouparoujue
nUSMeHmbl U NUSMEeHmMbl PeakyuorHo20 yenmpa. Poab XJI0poIiacToB B mpoiiecce
¢dorocunteza. CretoBas u TeMHOBast (aszbl. Pomoovixanue, Cz., Cs. u CAM-munul
gdomocunmesa. 1IpoayKTUBHOCTh (PoTOCHHTE3a. BiusHuEe pa3nuuHbIX (HaKTOpOB
Ha CKOpOCTh (poTOCHHTE3a. 3HaUEHUE POTOCUHTE3A.

XeMOCHUHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HuTpuuupyomue OaKTepuu, Kene300aKTepun, cepoOaKTepuu, BOIAOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa’poOHble OpraHu3Mmbl. Buzabl Oposkenus. IIpomykTbl OpoXeHUS M UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHMKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OyAuTEH 0O0JIC3HEN.

AspobHbie OpTraHU3MBI. Orarbl DHEPreTUYECKOTO oOMeHa.
[TonroroBuTenbHbIN Tan. [ MHKOIN3 — OECKUCIOPOIHOE PACILEIIIEHUE TJIFOKO3BI.

buonornueckoe okuciaeHue, WK KIETOYHOE JibIXaHue. Poib MUTOXOHIpHIL B
npoueccax Ouojoruueckoro okucienus. Luknnueckue peakuuu. OKUCIUTEIBHOE
dochopmiupoBanue. Iuepeus membpanHo2o epaduenma npomonos. Cunmes



AT®: paboma npomonuou ATD-cunmaszwi. IlpeumyniecTBa a’poOHOTO IMyTH
oOMeHa BemecTB nepes aHadpoOHBIM. DP(HEKTUBHOCTH YIHEPTETUIECKOTO OOMEHA.

JdemoHcTpanumn

[Toptpetsr: JIxk. IIpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, . Mutuemn, I'. A. 3aBap3uH.

Tabmump! u cxembl: «@oTocHHTE3, «DHEpreTudecKkuit oomen», «bruocunres
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBaHME JIsI MPUTOTOBIICHHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENApaTOB.

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

JlaGopaTtopnas paGora «l3ydeHne (¢EepPMEHTATUBHOTO pPAaCIIEIICHUS
MIEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE MPOTIECCOB OPOKECHUSI U TILIXAHUSD .

Tema 7. HacsencrBenHasi HHpopMalus U peaju3anus e€ B KIeTKe

Peakunn mMarpuuHoro cuHtesa. [IpMHIMI KOMIIJIEMEHTAPHOCTU B PEAKLIMUAX
MaTpUYHOTO CHHTe3a. Peanu3zanus HacneacTBeHHOW mHbopManuu. ['eHeTudecKkuii
KOJ, €ro cBoucrBa. TpaHckpunuus — marpuudbii cunTe3 PHK. IlpmHnmne
TPAHCKPUIIMU: KOMIUJIEMEHTAPHOCTh, AHTUNAPAILIETbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckot knemxe. Hexooupyrowue PHK.

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

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
MIPOKAPUOT U DYKApUOT. Perynsnus akTUBHOCTM T€HOB y NpokKapuoT. ['mmortesa
onepoHa (®. XKaxob, XK. Mano). Mozrexynsapuvie mexanuzmvl IKCNPECcuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsauus oOMEHHbBIX
IIpOLIECCOB B KieTKe. KieTouHslil romeocTas.

Bupycer — HekneTounbsie HOpMBI KU3HUA U 00nHUraTtHeie mapasutbl. CTpoeHue
MPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuogazos.
Obpammuas mpanckpunyus, peeepmasa, uHmezpasd.

Bupycubie 3aboneBanust yenoBeka, >KUBOTHBIX, pactenuit. CIIMJ[, COVID-
19, conmanbHbIe U METUIIMHCKUE MMPOOJIEMBI.

Buoungopmamuxa: unmeepayusi u ananuz b6orvuux maccusos («bigdatar)
CMpYKmMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonozcuu u meouyuHe.
IIpoepammupyemvie pynkyuu 6enrxos. Cnocobvl 00cmagKu 1eKapcms.



JdemoHcTpanumn

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

Tabmuubr u cxemsl: «buocunre3 Genkay, «l'enernyeckuii Koa», «Bupyco,
«bakTepuodarm.

IIpakTnueckas padora «Co31aHue MOJIEIIA BUPYCA.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounsii mukn, ero mnepuonasl u perymsiuus. Wutepdaza um muros.
Oco0eHHOCTH TMpPOIIeCCOB, MPOTEKAOMMX B UHTepdase. IloaroroBka KIETKH K
nenenuto.  [IpecunTteTnyeckuii  (MMOCTMUTOTHUYECKWN),  CHUHTETHUYECKHMH WU
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) TIEPUOIbI UHTEP(DA3BIL.

Marpnunbii cunre3 JIHK — perumkanms. IIpunnunsr penmmkanun JIHK:
KOMIUIEMEHTAPHOCTD,  MOJIYKOHCEPBATHBHBIM  CHHTE3, AaHTUNAPAJUIEIBHOCTD.
Mexanusm pernukanuu JITHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl u
TeroMepaza. XpPOMOCOMHBIM Ha0Op KIETKM — KapuoTUIll. JIUTJIOWAHBIA W
rarioniHbiii  HaOopel XxpoMocoM. ['omonoruuynsie Xxpomocombl. [losoBbie
XPOMOCOMBL.

Henenue wimerku — wmutTo3. Craauu MHTO3a M MPOUCXOIAIIME B HHUX
nporeccel. Tunel muto3a. KapuoknHes u nuToknHe3. buosiormdueckoe 3HadeHue
MHUTO3A.

Perymsimua mutotndeckoro nukiia kietku. [Iporpammupyemas kiietouHas
rubesb — anomnTo3.

Knerounoe sapo, XpoMocombl, (PyHKIIMOHANbHAs Te€HOMUKA. Mexanusmuol
npoaughepayuu, ouggepenyuposku, cmaperus u eubenu kiemokx. «llugposas
KlemKay» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUsL KIeMKU.

JdemoHcTpanumn

Tabmuubl u cxembl: «KU3HEHHBIM UK KIETKW», «Murtos», «CtpoeHue
xpomocomy, «Permmkarusa JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MUTO3 B KJIETKax
KOPEIIIKA JTyKay.

JlaGopaTopnass  pabdora  «M3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHKPOITpENapaTax».

JlabopaTtopuasi padora «HabmoneHre MuTO3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOTperapaTax ).

Tema 9. CTpoeHue u GyHKUHMH OPraHU3MOB

buonornueckoe pa3zHooOpasue OpPTraHU3MOB. OnHOKIETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOEHUSI U JKU3HEACSTENIbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxew, OJHOKJIETOYHbIE TpUOBI, OIAHOKJIETOYHBIC
BOJIOPOCIH, APYTUe NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.



B3anmocBsA3p 4acTe€ll MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl M
cUCTEMBI OpraHoB. OpranusM Kak eauHoe uesuoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas,
MOKPOBHAs, TMPOBOJSAIIAs, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTPOEHUS,
GyHKIUN 1 pacroioKeHHs TKaHEeH B OpraHax pacTeHUM.

TKaHM KUBOTHBIX M YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEH: SIUTEIUAJIbHAS,
COEIMHUTENIbHAsA, MbllleuHas, HepBHasi. OCOOCHHOCTH CTpoeHHs, (YHKUUN U
PacIoNOKEHUSI TKAaHEN B OPraHaXx KUBOTHBIX U YEIOBEKA.

Opransl. BereratuBHble W TI'€HEpaTHWBHBIE OpraHbl pacTeHuil. OpraHsl U
CHUCTEMBI OPTAHOB )KMBOTHBIX U 4esOBeKa. DYHKIIMU OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapyXHbIi M BHyTpeHHHI ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS KOCTEN.

JIBr>keHue  OpraHu3MoB.  JIBMOKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PEeCHHYHOE. J[BH)KEHHME MHOTOKJIETOUHBIX PaCTEHUIL:
TPONMU3MBl M HACTHM. JIBM)KEHHME MHOIOKJIETOYHBIX J>KMBOTHBIX M YEJIOBEKA:
MblIleyHast cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. llornomeHue BOIBI, YIVIEKHCIOrO rasa H
MUHEPAJIBHBIX BELIECTB pacTeHUAMH. lIuTaHue >KMBOTHBIX. BHyTpunosnoctHoe u
BHYTPHUKJIETOYHOE MNHILeBapeHue. [luTtaHne MO3BOHOYHBIX >KMBOTHBIX. OTIENbI
NUIIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble keneswl. llnmeBapurenbHas
CUCTEMA YEJIOBEKA.

Hpixanue opranu3MoB. J[pixanue pacteHuid. [{pixanue sxuBoTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KoxkHOe npixanue. [[pixarenbHasi HIOBEPXHOCTD.
XKabeproe u néroynoe npixanue. JIpixaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIO)KHEHHE CTPOEHUS JIETKMX [103BOHOYHBIX KUBOTHBIX.
JpixarenbHass cucTEMa YeNlOBEKa. MeEXaHU3M BEHTWIALUU JIETKUX Yy NOTUL U
MJIEKOMUTAIOMuUX. Perysius nqpixanus. JlpixareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OpPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancropr BemecTs y JKMBOTHBIX. KpoBEeHOCHas cucrtemMa u €€ Oprassl.
KpoBeHocHast cucremMa ITO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Cepaue,
KPOBEHOCHBIE COCYZbl M KpoBb. Kpyrum KpoBooOpaiieHus. DBOIIOIUOHHBIC
YCJIOXHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBbI TTO3BOHOUYHBIX JKMBOTHBIX. PaboTa
cepana U e€ peryisanus.

Beigenenne y opranumsmoB. Beinenenue y pacrenud. Beraenenwe y
KUBOTHBIX. CoOKpaTuTenpHble Bakyonu. Opranbl BblaesicHus. DOuipTpanus,
CeKpelurs U 00paTHOE BCAChIBAHUE KaK MEXaHWU3Mbl paOOThI OPraHOB BBIJIEICHUS.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOM M BBIACIMTENBHON cucTeMaMu. Beiaenenue y



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

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuii M UUCTHI MNPOCTEHIIMX. 3alUTa y MHOTOKIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMHAYECKOU 3a1UThl. OUTOHIUBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M HX HPOU3BOJHBIE.
3amuTa opranu3ma ot Oosnesned. iMmyHHas cucrtema yenoBeka. Kietounslii u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIN W TPUOOPETEHHBIM crieruduuecKuii
UMMYHHUTET. Teopusi KJIoHaIbHO-celeKTUBHOTO uMMmyHuTera (I1. Dpmux, ©. M.
bepuet, C. Tonerara). BocmaiutesnbHble OTBETHI OPTaHU3MOB. PoJib BpOXKIAEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PaznpaxumocTts W perynsauus |y  OpraHu3MoB. Pasnpaxumocts y
OJHOKJIETOYHBIX Opranu3MoB. Takcucel. PazmpaxuMocTe ©  peryiasiuus y
pacteHuii. PocToBble BemecTBa U UX 3HaYCHHUE.

HepBuas cucrema u pednexropHas peryisuus y >KXUBOTHbIX. HepsHas
cucTeMa M €€ OTHesbl. DBOJIOLMOHHOE YCI0)KHEHUE CTPOEHUSI HEPBHOM CHCTEMBI
y JKUBOTHBIX. OTAENbl TOJOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Pedexkc u
pednekropHas ayra. besycioBHbie U yCIOBHbBIE PEIICKCHI.

['ymopanpHast peryisiuus U 3HAOKPUHHAs CHCTEMA JKUBOTHBIX M YEJOBEKA.
JKenespl OSHOOKPMHHOM CHUCTEMBI M KX TOPMOHBI. JleHCTBHE T'OPMOHOB.
B3aumocBs3p HEpBHON U SHIOKPUHHON cucteM. [unortanamo-runodu3zapHas
cucrema.

JdeMoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmumpl 1 cxembl: «OAHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE
Bogopocin», «bakrepum», «llpocreiimme», «Opranbl LBETKOBBIX PACTEHHI,
«CucremMbl OpPraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pactrenuit», «KopHeBble cucteMbl», «CTpoeHHe cTels,
«CTpoeHue JNHUCTOBON TMIACTUHKN», «TKaHW >KUBOTHBIX», «CKEJET YeIOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «J/lpIxarenbHas
CHUCTEMAY, «Hepsnas CHUCTEMA, «Koxay, «MpleuHas CUCTEMA,
«BpraenurenbHas cuctema», «OHIOKPUHHAS cHUCTEMa», «CTpOEHHE MBIIIIBD,
«AmmyHnurer»,  «Kumeunononoctuele», «Cxema  NHUTaHUS  PACTECHHUI,
«KpoBEHOCHBIE CHCTEMBI TIO3BOHOYHBIX KUBOTHBIX», «CTpOoeHUE THUIPBD,
«Ctpoenue minaHapum», «BHyTpeHHee cTpoeHue n0kaAeBOro 4epBs», «HepBHas
cuctreMa poio», «HepBHas cucrema asarymkw», «HepBHas  cucrema
npecMbikatomuxcs»,  «HepBHas  cucrema  nTuny, «HepBHas — cucrema
MIIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.



O6opynoBaHne: CBETOBOW MHUKPOCKOI, MHKPOIMPENapaThl OJHOKICTOYHBIX
OpraHu3MOB, MHUKpOINpenaparbl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
HACEKOMBIX, WTJIOKOXHUX, XKUBBIE 3K3EMIUTIPhl KOMHATHBIX PAcTEHUM, repdapun
pacTeHWil pa3HbIX OTAEJOB, BIIAXKHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKI[MM OECrO3BOHOYHBIX IKUBOTHBIX, CKEJIET YeJOBEKa,
obopyoBaHuE IS IEMOHCTPAIIMU TIOYBEHHOTO U BO3AYIITHOTO MUTAHUS PACTCHUIA,
pacileruieHus Kpaxmana U 0eJKoB Moj AecTBUeM (hepMEeHTOB, 000pyAOBaHUE IS
JIEMOHCTPALMU OIIBITOB 10 M3MEPECHUIO KU3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUIN, MOJIEIIA TOJIOBHOTO MO3ra Pa3JINYHbIX JKUBOTHBIX.

JlaGoparopHasi pabora «l3ydyeHue TKaHEel pacCTCHUI.

JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlaGopaTopHasi padora «3yueHne opraHoB IIBETKOBOT'O PACTCHHUS.

Tema 10. PazmHoKeHne ¥ pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHS OpraHuM3MoOB: Oecrosoe (BKIJIOYas BEreTaTMBHOE) U
noysioBoe. Buael  Oecronoro  pa3MHOXKEHHUS: TMOYKOBAaHHWE,  CIIOPYJISIUSA,
¢dparmeHTaIys, KIOHUPOBAHHE.

[TonoBoe pa3zmHoxkenue. IlonoBbie KIeTKH, Wau rametbl. Meiio3. Craauu
Mmeiio3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. buonornyeckuii CMbICI
M€03a M II0JOBOro Ipouecca. MelWo3 M €ro Mecrto B JKMU3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzapoasimieBoe pa3Butue. ['amerorenes y :KuBOTHBIX. [10JI0BBIE KEIE3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaTorenes u oorene3. CTpoeHue
MTOJIOBBIX KJIETOK.

OniogoTBOpeHHe U SMOPUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. (CrocoObl
OIUIOJIOTBOPEHUS: HapyKHOE, BHyTpeHHee. [[apTeHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DOMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPTraHU3MOB. Mopgozenez — 00Ha U3 e1agHbIX NPOOLIIEM IMOPUOTOSUU.
Konyenyuss mopgocenoe u mooenu mopgoeenesa. Ctaguum 3MOpHOreHe3a
KUBOTHBIX (Ha mpuMmepe Jsarymkw). Jlpobnenwe. Tumbl  apoOiieHUs.
Jemepmunuposannoe u HedepmuHuposannoe Opobnenue. bracmyna, munoi
onacmyn. OCOOCHHOCTH NpOOJICHUS MIICKONMUTAIONIUX. 3apOJbIINICBhIE JIMCTKU
(ractpymsnus). 3akiiajika OpraHoB M TKaHEH U3 3apo/IbIIIEBBIX JTUCTKOB. B3auMHoe
BIIMSHUE YacTed pa3BUBAIOLIETOCS 3apojbliia (dMOpHUOHANbHAS WHIYKIIHS).
3akyagka TUIaHA CTPOCHUSI JKMBOTHOTO KaK  PE3yJbTaT HEPAPXUUYECKHUX
B3aMMOJICUCTBUII TEHOB. BrusHue Ha >MOpHOHATBHOE pa3BUTHE PaA3TUYHBIX
(haKTOPOB OKPYIKAIOIIECH CPE/Ibl.

Poct u pasButue XuBOTHBIX. [locTamMOpuoHanbHBIM Tiepuoa. Ilpsmoe wu
HempsiMoe pas3BuTue. PaszButue ¢ metamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeCKOe 3HAaYE€HHE MPSMOr0 W HEMPSIMOTO



pa3BUTHS, UX PACHPOCTPAHEHHE B mpupoje. Tumbl pocTa KUBOTHBIX. DaKTOPHI
peryJsiuu pocTa )KUBOTHBIX U uyenoBeka. CTaauu mocTIMOPHOHATIBHOTO Pa3BUTHS
y )KMBOTHBIX U uenoBeka. [leprnoipl oHTOreHes3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHue u paszButue pacteHuil. ['amerodut m cmopodur. Meiio3 B
KU3HCHHOM TIMKJe pacTeHuil. OOpa3oBaHue cmop B TMporecce Menosa.
['ametorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE  PACTUTEIbHBIX
OpraHu3MoB. /|BOiHOE OIIOAOTBOPEHHUE Y IIBETKOBBLIX pacTeHuil. OOpazoBaHue u
pPa3BUTHE CEMEHU.

MexaHnu3MBbl pETYISLUA OHTOT€HE3A Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuubr u cxembl: «BereraruBHoe pasMHOxeHue», «Tumbl Oecrosioro
pa3sMHOXKEHUD», «Pa3MHOXKEHUE XJIAMUAOMOHAAbD», «Pa3MHOKEHHE 3BIJICHBDY,
«PazMHOXeHUE ruApb, «Meio3», «XpomocoMb», «['amerorenes», «CtpoeHue
SUIEKIETKA U cHepMaro3onja», «OCHOBHbBIE cTaauu OHTOreHe3a», «llpsMoe u
HenpsiMoe pasButue», «Pa3Buthe wmaiickoro xyka», «Pa3Butue capaHum»,
«Pa3Butne nATymKw», «JIBOMHOE OIUIOJNOTBOPEHUE Y UBETKOBBIX PACTCHUIN,
«CTpoeHue ceMsiH OJHOJOJBHBIX U JIBYIOJBHBIX pPacCTEHUIN», «KU3HEHHBIN ITUKII
MOPCKOM  KamycTbDy, <«OKWM3HEHHBIM UHMKI MXa», <« KHW3HEHHBIM  IUKI
ManoOpOTHUKA», « KU3HEHHBINA LIUKJI COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHLEKIETOK WU
CIIEpPMATO30UI0B, MOJENb «LIMKII pa3BUTHS JIATYLIKID.

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

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

JlaGoparopnass padora «CTpoeHHE OpPraHoB Pa3MHOKEHHUSA BBICHIHUX
pacTeHU.

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

Hcropust cTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Hayku. Pabotsr I
Menpgens, I'. ne ®puza, T. Moprana. Poinp 0T€4E€CTBEHHBIX YUEHBIX B PAa3BUTUHU
renetuku. Padoter H. K. KonberioBa, H. 1. BaBunioa, A. H. benosepckoro, I'. JI.
Kapneuenko, }0. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTCPHATUBHBIC IPU3HAKH, JTOMUHAHTHBIM M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTASI JIMHUSL, THOPHUIbI, TEHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOABl  TEHETHUKU:  THOPHIOJIOTMYECKUN,  LMTOJOTMYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdemoHcTpanumn

[Toptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Kossios, H. 1.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmue! u cxeMbl: «MeTo bl TeHETUKIY, «CXEeMBbI CKPEILIUBAHUSD.

Jlabopatopuas paGora «Jlpozoduna Kak OOBEKT TIE€HETUYECKHX
HUCCIIEI0OBaHUI.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Mounorubpuanoe ckpenuBanue. IlepBbiii 3akon MeHnenss — 3aKoH
ennHooOpa3ust THOpUI0B nepBoro nokojeHus. [lpasuno nomuaupoBanus. Bropoit
3aKOH MeHens — 3aKOH pacUleluieHusT NPU3HAKOB. l[UTonornueckue OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unore3a 4McTOThl raMer.

AHanuzupytomee ckpenBanue. [IpoMeKyTOUHbIN XapakTep HaclieJOBaHUS.
Pacmiennenune npu3HakoB py HETMOJIHOM JOMUHHUPOBAHHH.

JurubpunHoe ckpeuBanue. TpeTtnii 3akoH MeHens — 3aK0H He3aBUCUMOTO
HAcJeloOBaHMUs  Tpu3HakoB.  [luTomornueckue  OCHOBBI  JTUTUOPHUIHOTO
CKpEILIMBAHUS.

Cueruiennoe HacneaoBanue npusHakoB. Padotsl T. Moprana. CuemneHHoe
HACJICJOBAHWE T'€HOB, HAPYLICHUE CLEIUIEHUS MEXIAy TIe€HaMH. XPOMOCOMHAas
TEOPUS HACIIEACTBEHHOCTH.

['eneTuka nosa. XpoOMOCOMHBIM MEXAHU3M OIpPEAEIEHUs mona. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTramMeTHbId M TreTeporaMmeTHbI moj. ['eHernueckas
CTPYKTypa MOJIOBBIX XpoMOcOoM. HacnenoBaHne Npru3HakoB, CLENJIEHHBIX C I10JIOM.

['eroTun kak nenoctHas cucrema. [lnenorponns — MHOKECTBEHHOE AEMCTBHE
reHa. MHOXECTBEHHBI aiIeau3M. B3auMoIencTBUE HEAIEIbHBIX TI'€HOB.
Kommnementapuocts. Onuctas. [Toamumepus.

['eHeTMYECKMI KOHTPOJIb PA3BUTHUS PACTEHUM, XUBOTHBIX M YEJIOBEKA, a
TakkKe (U3NOJOTHMYECKUX TMPOIECCOB, TMOBEICHUS M KOTHUTHUBHBIX (YHKIIHI.
['eHeTnYyecKkre MEXaHU3MbI CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO3SIMH
— TapasuT» U «XO3IMH — MHUKpoOOHOM». ['eHeTMyeckue acneKkTbl KOHTPOJS U
WU3MEHEHUS HACJIeICTBEHHON MH(OPMAIIMU B TOKOJICHUX KJIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

Tabnuiel u cxemsl: «llepBbiit U BTOpoil 3akoHBI Menaens», « Tpetuil 3akoH
MeHnnens», «AHamu3upyrouiee ckpemuBanue», «HemosHoe ToMUHHpOBaHHUE,
«CuernsieHHOE Hacle/loBaHWe MPU3HAKOB Y Jpo30duibl», «l'eHeThka mosay,



«Kapuotun uenoseka», «Kapuotun gposzodunsy, «Kapuotum nTUIbD,
«MHOXEeCTBEHHBIN ajljIennu3My», «B3auMoaencTBue reHOBY .

ObopynoBanue: MoOJeNb AN JEMOHCTpAallMM 3aKOHOB E€AMHOOOpasus
THOpUJIOB TIEPBOTO TOKOJEHUS W pAacIICIUICHUs MPU3HAKOB, MOJENb s
JEMOHCTPAllMM 3aKOHA HE3aBHUCUMOTO HACIIEIOBAHUS IPU3HAKOB, MOJAENb IS
JEMOHCTPAllMM CLEIUICHHOTO HACJIEIOBAHUSA IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTuueckass padora «/3ydyeHwe pe3yabTaTOB MOHOTHOPUIHOTO
CKpEUIMBaHUA Y AP030(UITBD».

IIpakTuueckass  paGora  «lM3yueHue  pe3ysnbTaTOB  JUTHOPUIHOTO
CKPEIIUBAHUS Y IPO30(DHIIBD).

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  GopMupoBaHHHM (PeHOTHUIIA.
M3MeHunBOCTh MpHU3HAKOB. KaueCcTBEHHbIE M KOJMYECTBEHHbIE NMPU3HAKU. Buapl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIIEACTBEHHAS.

MopudukanrmonHas W3MEHYMBOCTh. Ponb cpembl B (OpMHpPOBAHUU
MoaudukaMoHHOM M3MeH4YnBocTH. Hopma peakuuu mnpusHaka. BapuanmoHHBIH
pan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOJIU(PUKAITMOHHOM
U3MEHYUBOCTH.

['eHoTHNIMYECKass U3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Buapl reHOTUITHYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, My TAIllHOHHAS.

KoMOuHaTtuBHas M3MEHYMBOCTh. Meio03 M MOJOBOM MpoliecC — OCHOBA
KOMOMHATUBHON M3MEHUYMBOCTH. POJIb KOMOMHATUBHON M3MEHUMBOCTH B CO3/IaHUU
T€HETHYECKOr0 pa3HOOOpas3us B Mpeiesiax OJJHOTO BUA.

MyTtanmoHHass W3MEHYMBOCTh. BHIbl MyTalMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HUHAYUUPOBAHHBIE MyTalMU. SaepHble WU
HuToIIa3MaTuyeckue Myrtauud. CoMaTUYecKUe U MOJOBble MyTauud. [IpruunHbI
BO3HUKHOBEHUs MyTanuil. MyTareHbl M HX BIHMSHUE Ha OPTraHU3MBL.
3aKOHOMEPHOCTM MYTAaLMOHHOI'O Ipolecca. 3aKOH TOMOJIOTHYECKHX PSIOB B
HacnencTBeHHo m3meHunBoctu (H.W. BaBunoB). BHesgepHass ©3MEHUMBOCTh U
HACJIEICTBEHHOCTD.

Onuecenemuxa U 9NUSEHOMUKA, pOJb dNUSeHemuyeckux @axkmopos 6
HAac1e008aHuu U U3MEeHYUBOCMU PeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JdemoHcTpanumn

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

Tabmuubl u  cxembl: «Buabsl u3mMeHuMBoCcTH», «MoaudukanuoHHas
U3MEHYUBOCTbBY, «KombOunaTtuBHas U3MEHYUBOCTDHY, «Meio3y,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buabl myTamuii».



ObopynoBaHue: *KUBbIE U TepOApHBIE SK3EMIUIIPhl KOMHATHBIX PACTCHUIA,
pucyHku (¢doTorpadun) >KMBOTHBIX C PA3TUYHBIMU BUIAMUA U3MEHYHUBOCTH.

JlabopaTtopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(UKAIIMOHHOM HM3MEHUYMBOCTH. IlocTpoeHMe BapuallMOHHOrO psja H
BapUALMOHHON KPUBOWY.

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

Tema 14. I'eneTnka yesioBeKa

Kapuorun dyenoseka. MexnyHapoaHas NporpaMMa MCCIEIOBAaHUS T€HOMaA
4yelloBeKa.  MeToapl  M3y4eHMs IEHETHMKM  YE€JIOBEKa:  I'€HEaJOTMYECKUH,
OJIM3HELIOBBIH, LIUTOI€HETUYECKUM, IIOIYJISIUOHHO-CTaTUCTUYECKUM,
MOJIEKYJIIPHO-TEHETUUECKHM. CoBpeMeHHOE ONpENIEIICHHE TEHOTHUIA!
IIOJIHOTEHOMHOE CEKBEHHPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOUIBIO
[111P-ananu3a. HaciencTBeHHbIE 3a00JIeBaHUS YesIOBEeKa. | €HHbIE U XPOMOCOMHBIC
O0one3Hu uyenoBeKa. bone3HM ¢ HaACIEACTBEHHOW MPEapacloiokKEHHOCTHIO.
3HauYeHHE MEJMIMHCKON T'€HETUKU B NPEIOTBPAIICHUHU U JEYEHHH T'€HETUYECKHX
3a0o0sieBaHUN 4YesoBeKa. MeauKo-reHeTHYeCKOe KOHCYJbTUpoBaHue. CTBOJIOBBIC
KJIETKU. [IOHSATHE «TE€HETHYECKOTO Ipy3a». JTUUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1aCTH pelaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckne (GakTophl TOBBIIIEHHONW UYBCTBUTEIBHOCTH 4YEJIOBEKA K
buznyecKOMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYy»Xarouiei cpenbl. ['eneTnyeckas
IIPEPACIIONIOKEHHOCTD YEJIOBEKA K ITATOJIOTUSIM.

JdeMoHcTpanuu

Tabmuupl n cxemsl: «Kapuotun uenoBeka», «MeTosbl U3yUyeHUS! TE€HETUKU
yesioBeKay, «I'eHeTnueckue 3a001eBaHMsI YEIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U AaHAIU3 POAOCIOBHON.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTukanuss M CeleKuus. 3apOoXKACHHE CEIEKIMM W JOMECTHKALUU.
Yuyenue H. WM. BaBwioBa o lleHTpax mNpOMCXOXKICHUS HW MHOT000pa3us
KYyJBTYPHBIX pacTeHui. Ponp cenekuuy B CO34aHUM COPTOB PACTEHHHM M ITOPOJ
#uBOTHBIX. CopT, mnopoaa, IITaMM. 3aKOH TIOMOJIOTHYECKHX DpSJIOB B
HaciaeACcTBeHHOW wu3MeHuuMBoctHd H. WM. BaBunoBa, ero 3HadeHue s
CEJICKIITMOHHOM paOOThI.

MeTtoapl cenekMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MacCOBBIA H
VIH/IUBU1Y AJIbHBIN. DTanel KOMOWHAIIMOHHON CCJICKIIUU. HUcnbrranue
IPOU3BOAUTENIEH 1O MOTOMCTBY. OTOOp MO TE€HOTUIy C IOMOIIbKO OLIEHKU
(eHoTHIIa IOTOMCTBA U OTOOP 10 '€HOTHUITy C nomolkko aHanusa JHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIUMOHHOM  paboThl.
PannanmoHHbIM 1 XUMUYECKUA MyTareHe3 Kak HCTOYHUK MYTAlUi y KYyJIbTYPHBIX



dbopm opranm3moB. Vcmonb30BaHME TEHOMHOTO PEIAKTUPOBAHHS M METOJIOB
pexomOuHaHTHRIX JIHK 17151 momydenust icXoAHOTO MaTepurana s CeJICKIIUN.

[Tonyuenue MOJIUTIIIOU]IOB. BuytpusugoBas rHOpUIN3aIINS.
bnu3kopoAcTBEHHOE — CKpelMBaHue, Wik UHOpuAMHr.  HeponcTtBeHHoe
CKpeluBaHue, win aytopuauHr. ['ereposuc u ero npuuuHbl. Mcnonab3oBaHue
rereposuca B ceneknuu. OtnanéHnas rudbpuausamms. [Ipeomonenue Oecrionus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEJICKIIUUA PACTCHUHN U )KUBOTHBIX. «3e1éHas
DeBONOYUAY.

CoxpaHeHrEe U M3y4YeHUE F'€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUH U
UX JUKUX pOAMYEd JJIS  CO3JaHUsl  HOBBIX COPTOB W TUOPHUIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJbTYp. /H3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYEeCKUMU Pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yensax YIVHUeHUs CYuecmeyiomux U co30anusi HO8blX NOpoo, TUHUL U KPOCCO8, 8
MoM 4Hucie ¢ NpUMEHeHUeM COBPEMEHHbIX MemOo008 HAYUYHbIX UCCAe008aAHULL
nepeoosvix uoeti U NepcneKmuBHbIX MexXHOI02UL.

JdemoHcTpanumn

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

Tabnuubl U cxembl: «LleHTpbI TPOUCXOXKIECHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHOW H3MEHUYHMBOCTHY,
«Metonpl cenexmumy, «OtnanéuHas rudbpuauzanus», «MyTtareHesy.

JlaGopaTopHasi padora «/3yueHne copTOB KyJIbTYypHBIX PACTEHUN U TOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHrne METOAOB CEJICKIIMU PACTCHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHHD».

Okckypceusi «OCHOBHBIE METONBl U JIOCTHIKEHMSI CEJIEKIMU PAaCTeHUl U
YKUBOTHBIX (Ha CEJIEKI[UOHHYO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENBHBI y4acTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpaTOPHIO
arpOyHUBEPCUTETA I HAYUYHOTO LICHTPA)».

Tema 16. BuorexHoI0rUs U CHHTETHYECKASA OMOJIOTUS

OOBEKThI, HMCTHOJB3yEeMble B OMOTEXHOJIOTHH, — KJIETOYHBIE U TKAHEBBIC
KYJIbTYDBI, MUKPOOPTAaHU3MBI, 170:¢ XapaKTEpUCTHUKA. TpagumonHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHue, TMOTYyYEHUE KHUCIOMOJIOYHBIX IPOJYKTOB,
BUHOAenne. MukpoOuonornyeckuii cuHre3. OOBEKTbl MHKPOOHMOJOTHYECKUX
texHosoruid. [Ipon3BoaCcTBO OenKa, aAMUHOKHUCIIOT M BUTAMUHOB.

Co3naHue TEXHOJIOTMH M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJIBIO MOJYYEHUsI OPTraHU3MOB U UX KOMIIOHEHTOB,
coJiepKalluX He BCTPEUAroIrecs B IPUPOie OMOCUHTETUUECKUE Ty TH.



Kierounasa unxeHepus. MeTonbl KyJnbTypbl KJIETOK M TKaHEW PACTEHUU U
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss W COMATHUECKHI
smOpuoreHe3. lcmonpb30BaHWE TaruIOWIOB B CEJICKIUU pacTeHuid. [lonyyenue
MOHOKIOHANbHBIX anmumei. Hcnonvszosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKuus
SMIEKIETOK U KIIOHUPOBAHHUE KUBOTHBIX. METO TpaHCIIAHTALUU SIEp KIIETOK.
Texnonozuu 0300po8eHsl, KYIbMUGUPOBAHUS U  MUKDOKIOHALHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W Te€HHasg WHXKEHepus. VICKyCCTBEHHBI CHHTE3 TIE€Ha |
koHcTpyupoBanue pekomOuHaHTHBIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss M NEPCHEKTUBBl  XPOMOCOMHOM W TI'€HHOW  HH)KCHEPHH.
DKOJOTMYECKHE U AITUUECKHUE TPOOJIEMbl T€HHOW NHKEHEPHUH.

Menuuuackue 6uorexnonoruu. [loctrenomuas nudponas meauruua. [T11P-
JMAarHocTuka. MeTaOoJOMHBIN aHalW3, TEHOUEHTPUYECKUH aHajau3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VICIoOJIb30BaHHME CTBOJIOBBIX
kineTok. TaprerHas Tepamust paka. 3D-OuommkeHepust misg  pa3pabOTKu
(dyHIaMEHTaJIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/aHHs KOMILIEKCHBIX
TKaHEW COYETAaHHEM TEXHOJIOTUH TPEXMEPHOTO OWMONMPUHTHUHra U ckadhoauHTa
JUISL PELIEHUS 3a/1a4 IEPCOHAM3UPOBAHHON MEIULIVHBI.

Co3nanne BEKTOPHBIX BakKIMH C IENbi0 OOecredeHus: KOMOMHHPOBAHHON
3anThl OT Bo3Oynuteneit OPBU, ycraHoBieHHME MOJIEKYJSPHBIX MEXaHHU3MOB
¢dbynkunonupoanusi PHK-conepkamiux BUpYCOB, BBI3BIBAIOMIMX OCO0O OIMACHbBIE
3a00J1€BaHUs YEIOBEKA U )KUBOTHbIX.

JdeMoHcTpanuu

Tabmunpt u cxemsl: «lcnoap30BaHNE MUKPOOPTaHU3MOB B MPOMBIIIEHHOM
IPOU3BOACTBEY, «KieTouHas nH)eHepus», «I 'eHHass HHKEHEepUs».

JlabopaTtopHnas pa6ora «3yyeHne 00bEKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llonyyeHrne MOJOYHOKUCITBIX TPOAYKTOBY.

JKcKypcusi «bUOTEXHONOTMA — BaKHEWIasi MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KJTACC

Tema 1. 3apo:xneHue u pasBUTHE IBOJIOLNMOHHBIX NpeACTABJICHHMN B
ounoJsioruu

OpomonyoHHas teopus Y. Jlapuna. IIpennoceuiku BO3HUKHOBEHUS
napBuHU3Ma. JKu3Hb U Hay4dHas aestenpbHocTh Y. /lapBuna.

JIBrKy1Me CUITbl 3BOTIOLMH BUAOB 110 Y. JlapBUHY (BBICOKas NHTEHCUBHOCTD
Pa3MHOXKEHHS OpPraHM3MOB, HACJIEACTBEHHAas HW3MEHYMBOCTb, Oopbba 3a
CYILLIECTBOBaHUE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cunternueckorr Tteopun dBomonmu  (CTD). HelTpanbhas
Teopust dBomonuu. CoBpeMEHHass JBOJIONMOHHAS  Owojorus. 3HAYCHUE
HBOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MHUpA.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunnein, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Krosse, Y. lapBun, C. C. YerBepukos, 1. U. llImansraysen, dx. Xonnern, 1. K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBoil mnpupoasl (no K. Jlunuerw)y,
«Jlectnuna xuBbIX cymectB (mo Jlamapky)», «MexaHusm (QopMupoBaHuUs
npucnocoOsieHnii y pacteHuii u kuBoTHbIX (mo Jlamapky)», «Kapra-cxema
mapupyta nytemectBus Y. Japsunay, «Haxonku Y. {apBunay, «@opmbl 00pbObI
3a cymectBoBaHuey, «lloponbr romy6eit», «Muoroobpasue KyJabTypHBIX (GopM
KammycThl», «[1opoapl JOMANIHUX KUBOTHBIX», «CxeMa 00pa3oBaHuUsl HOBBIX BUJIOB
(mo 4. J[apBuny)», «Cxema COOTHOUIEHUS JABWXKYLIUX CHJ SBOJIOLHUNY,
«OCHOBHBIE ITOJIOKEHUS CHHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. Mukpo3BoIOLMSA U €€ pe3yJIbTAThI

[TonysAums Kak 3yeMeHTapHas eIUHMIA 3BOJIOLUU. COBpEMEHHBIE METOMAbI
OIICHKM TE€HETHYECKOro pa3HooOpa3usi W CTPYKTypbl momyisuui. M3MeHeHue
reHooHJa TOMyJSMU KAaK DJIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaiinGepra.

DnemeHTapHble (AKTOPHI (IBWIKYIIME CUJIBI) HBOJIONUU. MyTallMOHHBIHN
nporiecc. KoMOuHaTHBHas HU3MEHUMBOCTh. Jlpeld TreHoB — ciydaiiHbIe
HEHAIpaBJCHHbIE W3MEHEHHWs 4YacTOoT ajiened B nomymauusx. Oddexr
ocHoBatend. JIpgexm Oymwvirounoco 2opaviuika. CHUdCeHUe 2eHemuyecKo2o
pasnoobpazus: npuuunsl u cieocmeus. llposenenue s3¢ppexma Opeiigha eenos 6
oonbwiux U manelx  nonyaayuax. Mwurparmu.  M3omsums  mOmyJsuii:
reorpaguyeckas (IpoCcTpaHCTBEHHAs ), OMoJoThuYecKas (pEnpoIyKTUBHAS).

EcrectBennbiii oTOOp — HampaBisoomui  (HakTop 3BOMOIUUA. DOPMEI
€CTECTBEHHOTO  OTOOpa:  JBMKYLIMHM, CTaOWIM3UPYIOLIUH, pa3pbIBAIOIIUN
(mu3pyntuBHbii). [lonoBoit oT6op. Bo3HHMKHOBEHHE W HBOJIOLHUS COLUAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco06IeHHOCTh  OpraHU3MOB  KaK  pe3yjbTaT  MHUKPO3BOIIOLUU.
Bo3nukHoBenne — mpucrnocoOiieHuid y  opraHusmoB.  Apomopdoszsl U
uanoagantauuu. [Ipumepsl mpucnocobieHuil y opranu3mMoB: MOp(hOIoruuecKue,
¢uznonornueckue,  OuMOXUMHUYECKHE,  ToBeneH4Yeckue.  OTHOCHUTEIBHOCTH
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepunm u cTpykTypa. BuumooOpazoBaHue Kak pe3yJbTaT
MUKpOsBoOIMU. M3omsius — kimoueBod (aktop BugooOpazoBanud. [lytu u
CIIOCOOBI BUI000pa30BaHUS: AITOTIATPUIECKOE (reorpaduueckoe),



CHMIIATPUYECKOE (3KOJ0THUYECKOE), «MTHOBEHHOE» (mosUIUIONIU3anus,
rubpuanzanus). JJuTeabHOCTh 3BOTIOIMOHHBIX TPOILECCOB.

Mexanu3mbl HopMUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3usl.

Ponb »BONIOMOHHOM OWONOTMM B pa3pabOTKE HAYYHBIX METOJIOB
coxpaHeHusi Ouopa3zHooOpazusi. MUKPOIBOJIOLMS U KOIBOJIOLMS Mapa3suTOB U UX
x03s51eB. Mexanu3mbl (OPMUPOBAHUSI YCTOMUYMBOCTH K @HTUOMOTHUKAM U CIIOCOOBI
O0pBOBI C HEH.

JdeMoHcTpanuu

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

Tabmuubl 1 cxembl: «MyTalMoOHHAs HW3MEHYUBOCThHY, «llomymnsiuonHas
CTpYKTypa Buaa», «Cxema nposiBieHus 3akoHa Xapau—BaitnOepra», «IBmxkyiue
CHJIBI 3BOJIIOLUNY, «IKOJIOTHYECKasi M30JSLUs MOMYJISIIUA CeBaHCKOU (hopenny,
«l'eorpaduueckass M30JSA1MA  JIMCTBEHHUIBI CHOUPCKOW U JIMCTBEHHUIIBI
naypcKon», «llomyanruoHHbIE BOJHBI YUCIEHHOCTH XUIIIHUKOB U KEPTB», «Cxema
JEHCTBUSL ecTeCTBEHHOro otbopay, «Dopmbl OOpbOBI 32 CYIIECTBOBAHUEY,
«HpycTpuanbsHell MenaHu3M», «Kusble uckomaemelie», «[IokpoBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX),
«Duznonornueckue anantanuny, «lIprUcnocoOJeHHOCTh OpraHu3MoB U €€
OTHOCUTENBHOCTHY, «Kpurepuu Buna», «Buabl-aBoitHukn», «CTpyKTypa BUIa B
npupoze», «Crnocobbl BumooOpa3zoBanus», «leorpaduueckoe BHUI000pa30BaHUE
TPEX BHUIOB JaHJBIIIEH», «DKOJOTHYECKOE BHI000pa30oBaHHE BUAOB CHHHUIL,
«ITonumounael pactreHuit», «KamycTHo-peneuHblii THOPUIY.

O6opynoBanue: repbapuu pacTeHU, KOJUIEKIIMKA HACEKOMBIX, Uy4eJia MTHIL U
3BEpeil ¢ mpuMepaMu pa3IMYHBIX NPHUCHOCOOJICHM, 4Yydeslna NTUI U 3Bepe
pa3HBIX BHJOB, TepOapuu pacTeHWH OJM3KUX BHUAOB, 0OpPa30BABIIMXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlaGopaTopnasi pabdora «BbisiBIeHHE HM3MEHUMBOCTH Yy 0CO0€H OJHOTO
BUJID.

Jlabopatopuass  padora  «lIpucmocobrmenus  OpraHM3MOB U HX
OTHOCHTEJbHAS 11€JIeCO00Pa3HOCTDY.

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

Tema 3. Makpo3BOJIIOLMS U €€ Pe3yJIbTAThI

Meroabsl HM3y4eHHs MakpoO3BOIMOUMHU. [laJIEOHTOJIOrMYECKHE  METOAbI
u3ydueHus oHBomouud. llepexogHsie ¢GopMbl W (PUIOTCHETUYECKUE  PSAIbI
OpraHU3MOB.

buoreorpaduyeckue metonbl u3yueHus sBoftouuu. CpaBHeHue ¢GJopsl U
dbayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue ob6mactu 3emnu. Bupabi-
SHAEMHUKHU U PEIUKTHIL.



DOMOPHOJIOTHYECKUE W CPABHUTEIBHO-MOP(POIOTHUECKHE METObI U3YYCHUS
BOMIONMM. ['eHeTHueckue MeXaHU3Mbl JBOJIOLIMM OHTOT€HE3a M TMOSABJICHUS
HBOJIOIIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTMYHBIE  OPraHbl.
PynuMentapusle  opraHbl W aTaBU3Mbl.  MOJEKYJISPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTUYECKME  METOJbl  M3YyYEHUsS]  SBOJIIOLUU.
['omonoruunabie TeHbl. COBpEMEHHBIE METOIBI MOCTPOEHUS (HUIOTCHETUYECKHUX
JIEPEBBEB.

XpOMOCOMHBIE MyTalluX U 3BOJIIOLUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) dBOONUU. [Ipunyun cmenvl yHKyull.
HeobOpatumocTs 3BoJonMK. AnanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIMH.

JdemoHcTpanumn

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

Tabnuupbl U cxembl: «OUIOTEHETUYECKUN DSl JIOIMIAIN», «APXEONTEPUKCY,
«3Bepo3ybObie  smeps»,  «Cteronedansy,  «Punnodputey,  «CeMeHHbIE
nanopoTHUkw», «buoreorpaduueckue 30HB 3eMian», «llpeii KOHTHUHEHTOBY,
«PenmukTery, «HavampHble CcTaauy SMOPHUOHAIBHOTO PA3BUTHSA TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTUYHBIE OpraHby, «PyIUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAaOOpbl 4YEJIOBEKa M IIUMIAaH3e», «l JaBHbBIE
HaIpaBJICHUS IBOIOIUNY, «OOIIHME 3aKOHOMEPHOCTH IBOJTFOIIUN).

O6opynoBaHue: KOJUICKIIUH, TepOapuu, MYJSDKH HCKOMAaeMbIX OCTAaTKOB
OPraHU3MOB, MYJISKA TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

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

Hayunpie tHmoTe3sl TPOUCXOXKICHUS KU3HM Ha 3emie. AOWoreHes u
nancnepmusi. JJoHayuHble pEACTABICHUS O 3apOKICHUM KU3HU (KPEALMOHU3M).
['MnoTe3a NOCTOAHHOTO CaMO3apOXKIACHUS )KU3HU U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnasinanuanw, JI. I[Tactepa. [IponcxoxkaeHue xu3HU 1 aCTPOOUOIIOTHSI.

OcHOBHBIE JTallbl HEOPTaHUYECKOU SBOJIIOLUH. [Imanerapuas
(reojoruueckas) SBOJIONUA. XHMHYECKas dBOJIONUSA. AOHWOTEHHBIH CHHTE3
oprannueckux BemecTB u3 Heopranudeckux. Ombir C. Mumnepa u I'. FOpu.
OOpazoBanue mnoiaumMepoB U3 MoHoMmepoB. KoarepBatHas rumnoteza A. .
Onapuna, runore3a nepBuyHoro oyiapoHa Jlx. XomnaeitHa, reHeTUYecKasi TunoTe3a
I'. Ménnepa. Pubosumsr (T. Yek) m rumoreza «mupa PHK» V. T'unbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKICTKH.

HUctopus 3emnn u MeroApl €€ wu3yyeHus. lckomaeMble OpraHUYECKHe
octaTku. [eoxpoHonorus u e€ wMeroAbl. OTHocuTeNnbHas W aOCOIIOTHAs
reoXpOHOJIOrHUs. [' €0OXpOHOJIOrnYecKast Kaja: 30HbI, 3pPbl, IEPUOJIBI, STOXH.



HawanpHble sTambl opranndecko 3Bostounu. l[losiBieHne u 3BoMOLUSA
MEPBBIX KJIETOK. JBOMIONUA MeTaboim3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKU KaK aHaJoT TEPBBIX Ha 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokapuoTsl U 3yKapUOTHI.

[Tpoucxoxaenue 3ykapuoT (CuMOUOreHes). IBOIIOIUOHHOE MPOUCXOKIECHUE
BUPYCOB. [IpoucxoxknaeHne MHOTOKJIETOUYHBIX OpPraHM3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMU BbICIIUX pacTeHUuH. OCHOBHBIE apOMOPGO3bI
pactenur. Beixon pacrteHuit Ha cymry. [losiBieHHeE CHOpPOBBIX pPACTEHUH W
3aBoeBaHME WMH cymd. CeMeHHble pacTeHus. [IpoMCXO)KIeHHE IIBETKOBBIX
pPacTEHUMN.

OCHOBHBIE 3Tallbl JBOJIONHMH >KABOTHOTO Mupa. OCHOBHBIE apoMOPGO3bI
*KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKM3Hb B BOAE. DBOIIOLHUS TO3BOHOYHBIX.
[Mpoucxoxnaenue ampuoOuii u pentunuil. IlpoucxoxneHne MICKONUTAIOMIUX U
ntutl. [lpunnun xmoueBoro apomopdosa. OcBoeHHE OECMO3BOHOUYHBIMU U
MMO3BOHOYHBIMH >KUBOTHBIMH CYIIIU.

Pasutne xu3HM Ha 3eMie IO ’paM M MEepUuofaM: apxeu, MPOTEPO30i,
najgeo3oM, Me3030M, KkaWHo3zou. OOmas XapakTepucThka KiIuMmarta u
reojorudyeckux npoueccoB. [losiBiieHME W pacUBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro yCJIOBUS U BIMSHAE HA Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHHUSI — DKOJIOTMYECKHE KPU3UCHI Ipouuioro. IIpuunnHel u
CJIEACTBUSI MAacCOBBIX BbIMHpaHHIl. COBPEMEHHBIN SKOJOTHYECKUNA KPHU3HC, €r0
ocobenHoctH. [Ipobiema coxpaneHust 6nopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cuctema opraHudeckoro mupa. IlpunHnumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE IPYMIIbI OPraHU3MOB.

JdeMoHcTpanuu

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

Tabmuibr u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
U3YUYEHUIO CaMO3apoxAeHUs Xu3HW», «Cxema ombita C. Mumiepa, I'. IOpu»,
«JTanbl  HEOPraHWYECKOW  »Bomouun», «l'eoxpoHonormyeckas  IIKaIay,
«HauanpHble 3Tarnbl OpraHUYeckoi 3Boouumn», «Cxema o0pa3oBaHUsl PYKaApHOT
nyTéM cumoOnoreHneza», «Cucrema XuBOW TpUpPOAb», «CTpoeHHue BHpYyCay,
«Apomopdo3bl  pacteHuit»y, «Punnopute», «OIHOKIETOUYHBIE BOAOPOCIH,
«MHoroxkiierounsie Bogopocin», «Mxwu», «llamopotHukm», «l'oocemeHHbIe
pacteHus», «Opranbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTHS KUBOTHOIO
Mupay, «ApoMopdo3bl KUBOTHBIX», «lIpocreiimmey, «KuIIEUHOMONTOCTHBIE,
«IInockue YepBUY, «YneHucToHorue», «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaromuecsy», «lItuusy, «Muekonuraromue», «Pa3Buthe Xu3HU B
apXxeuckou spe», «Pa3BuTHe )XU3HU B POTEPO30MCKOMN 3pe», «Pa3BuTne Ku3HU B
MaJIC030MCKOMN 3pe», «Pa3BuTHE KU3HU B ME3030MCKOMN 3pey, «Pa3BuTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpeMEHHAasl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuuM pacTeHU pa3IUYHBIX OTAEJOB, KOJUIEKIIMU
HAaCEKOMBIX, BJIaKHbBIE IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOXKHMX, CKEJIEThl TIO3BOHOYHBIX JKMBOTHBIX, Yyyeja MTHUI[ U 3BEpew,
KOJUIEKIIMM OKAMEHEJIOCTEN, IMOJE3HBIX HCKONMAEMbBIX, MYJISDKA OpPraHUYECKHUX
OCTaTKOB OPraHU3MOB.

BupryanbHasa  sga0oparopHas padora «MoaenuMpoBaHUE  ONBITOB
Munnepa—lOpu o u3yueHuio abuoreHHOro CUHTE3a OPraHUYeCKUX COSTUHEHUH B
NEPBUYHOI aTMochepe».

JlaGopaTtopnasi padora «J3yyeHue W omnMcaHHWE MCKOIIAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnyeckas padora «l3yyeHue OCOOEHHOCTENl CTPOEHUs pacTEHUH
Pa3HBIX OTAEIIOB).

IIpakTHyeckas padora «/3ydeHne ocoOEHHOCTEN CTPOEHHS MO3BOHOYHBIX
YKABOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJ0BeKa — AHTPONOIeHe3

Paznensl u 3amaun anTponosiornu. MeToasl aHTPONIOIOTHH.

CraHOBIEHUE TPEICTABICHUNA O MPOUCXOXKICHUU 4esoOBEeKa. PemurunosHeie
B033peHus. COBpEMEHHbBIE HAYYHBIE TEOPHH.

Cx0AcTBO yenoBeka ¢ KUBOTHBIMH. CHCTEMAaTHYECKOE MOJIOKEHUE YETIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpQOJIOTUIECKHE, AMOPHUOTIOTUYECKHE, (bU3H0T0T0-ONOXUMUIECKHE,
noBezeHYeckue. OTIINYKS YEIOBEKa OT KUBOTHBIX. [IpsIMOX0XKI€HHE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE IOJIOBHOTO MO3ra U BTOPOW CUTHAJILHOU
CUCTEMBL.

JBuokyue cuiibl ((pakTophl) aHTpONOreHe3a: OMOJIOTUYECKUE, COLUaIbHbIE.
CooTHo1ieHne OMONIOTMYECKUX U COITMAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJMM AHTPOINOreHe3a. PaHHHE 4YenoBeKOOOpas3HbIE 00€3bsSHBI
(IPOKOHCYJIBI) U PaHHUE MOHTUIBI — O0IIHE MTPEIKH YeIOBEKOOOPa3HBIX 00€3bsH U
JIr0/iel. ABCTPAJIONIUTEKU — JIBYHOTHE MPEIKHU JIIoAeH. HelIoBEK yMENbIi, epBbIe
U3TOTOBJICHUs OpyAuH TpyZda. YeloBeK NMpAMOXOAAIIMN U NIEPBBIM BBIXOJ JIOJAEH
3a  mpenensl  Adpuxku. YemoBek remenbOeprckuii  — 00mMA  TPEoK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA pa3yMHOro. YeloBeK HEaHAECPTAIbCKUN
KaK BHUJ JIFOJEM XOJIOOHOTO KiauMarta. YenoBeK pa3yMHbI COBPEMEHHOIO THIIA,
JIEHUCOBCKHM 4YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a mpeaenamu Adpuku.
[TaneoreHeTrka 1 NajgeoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4YeloBeKa. EcTecTBEeHHBI OTOOpP B MOMYJISILIUSIX
yenoBeka. MyTannoHHBIH mporecc U noigumopdusm. [lonmynsiuuoHHBIE BOJHBI,
npeiid reroB, murpanus u «3H(eKT ocHOBATEN» B MOMYJSIUIX COBPEMEHHOTO
4eJI0BEKa.

Yenoseueckne pacel. [lomarne o pace. bonemme pacel: eBporneouHas
(eBpaswmiickasi),  aBCTpajO-HErpouJHAs  (PKBATOpUANIbHAS),  MOHTOJOUIHAs
(a3maTcko-aMepuKaHCKas). Bpems M myTuH paccesieHHsl 4YejoBEKa IO IUIAHETE.
EmuncTBO  dyemoBedeckux — pac.  HaydHas  HECOCTOATENBHOCTH  pacu3Ma.
[Tpucnoco0IEHHOCTh 4YENOBEKAa K pa3HbIM YCIOBUSAM OKPYXKAIOLIEH Cpelbl.
Bnusitaue reorpaduueckoit cpenbl u  apedida reHoB Ha MOpQOJIOTHIO U
(bu3HONOTHIO YeIoBeKa.

MexauciuminHapaple  MeToabl B (usmdeckodt  (OMOJIOTHYECKOM)
AHTPOIIOJIOTMM.  OBOJIOLMOHHAA ~ QHTPOIIOJIOTMS. W MAJICOAHTPOIIOJIOTUs
YeJIOBEUECKUX NOIyJsuui. buoconnaneHble HCCIENOBaHUSA NPUPOJBI YEIIOBEKA.
HccnenoBanue KO3BOMIOIMUHI OMOIOTUYECKOTO U COLIMAIEHOTO B YETIOBEKE.

JdemoHcTpanumn

[Toptpersr: Y. {apBun, JI. JIuku, . . Pornnckuii, M. M. I'epacumos.

Tabnuupe! 1 cxembl: «MeTobl aHTPOIIOJIOTUNY, «I 0JIOBHOM MO3I YEJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsAHbY, «CKeleT YeIoBeKa M CKeJleT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbI», «J[BHKYILHE CHIIBI aHTPOIIOT€HE3a», « DBOJIIOLIMOHHOE
IPEBO  YEIOBEKa», «ABcTpamonurek», «YenoBek  ymensli», «Yenosek
NPAMOXOIAIINNY, «JleHncoBckuid yenoBek» «Heanaepranpubhy, « KpoMaHbOHIIED,
«IIpenku uenoBeka», « ITarnbl HIBOJIIOLUHU YEIIOBEKA», «Pacel yenoBekay.

OOopynoBaHue: MyJSKM — OKaMEHENOCTEeH, NpeaIMeTOB MaTepUabHOU
KyJbTypbl TpPEIKOB 4YeJOBeKa, penpoiaykiuu (pororpaduu) KapTuH C
MU(DOJIIOTUYECKUMU U OHOJCHCKUMHU CIO)KETaMU TPOUCXOXKICHHUS YEJIOBEKa,
¢otorpauy HaX0JOK UCKOIIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIb
yepemna 4eJioBeKa W 4Yepena IIMMIIaH3€, MOJENb KHUCTH 4YEJIOBEKA W KHUCTH
HIMMIIAH3€, MOJEIIA TOPCa MPEAKOB YEIIOBEKA.

Jlabopatopnass pabGora «J3yueHue o0COOEHHOCTEN CTPOEHHs CKEJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0KICHUEM.

IIpakTHyeckas padora «/3ydeHue 3K0JIOrMUECKUX aJanTalui 4YeJIOBEKay.

Tema 6. Dkojiorusi — Hayka 0 B3aHMOOTHOIIEHHMSIX OPraHM3MOB H
HAIOPraHU3MEHHBIX CUCTEM C OKPY:KaKILel cpeaou

3apoxxaeHue u pa3BuTHe 3kojioruu B Tpyaax A. I'ymOonbara, K. @. Pynbe,
H. A. CeepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
sKosoruu. CBsI3b 9KOJIOTUU C APYTUMHU HAyKaMHu.



Metoapl skonoruu. IloneBbie HaOMIOACHHS. DKCIEPUMEHTHl B SKOJIOTHH:
OpUpoJHble U JabopartopHble. MonaenupoBaHUE B HKOJOTUA. MOHUTOPHHT
OKPY’KaIOIIEH Cpebl: TOKATBHBIN, PETHOHATBHBIN U TII00ATHHBIN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUW JUIA  YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM 4enoBedecTBa ¢ Npuponoi. PopmupoBaHue
HKOJIOTHYECKOM KYJIBTYpPBI U 3KOJIOTMYECKOM I'PAMOTHOCTH HACEJICHUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ymb6onsar, K. ®@. Pynse, H. A. Ceseprios, O. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Mertoasl 3konorun», «Cxema
MOHUTOPHUHIA OKPY’KAIOLIEN CPEIBD).

JlaGopaTopHuasi padora «3yuenue METOJIOB DKOJIOTUYECKUX
HUCCIIEIOBaHUIN.

Tema 7. Opranu3mMsbl U cpeaa OOUTAHUSA

Okonorudeckue (akTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
IKOJIOTUYECKUX (HAKTOPOB: abMOoTHUYECKUEe, OMOTHYECKUE, aHTponoreHHbIe. O01me
3aKOHOMEPHOCTH JAeWCTBUS dKojormueckux (axrtopos. IIpaBuno munumyma (K.
[lnpenrens, ). JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnyeckue ¢akropbl. CBeT Kak sKonoruueckuid akrop. [eiicTBue
pPa3HBIX YYaCTKOB COJIHEYHOI'O CHEKTpa HA OPraHU3Mbl. DKOJIOTMYECKUE TPYIIIbI
pacTeHUl M >KUBOTHBIX II0 OTHOWIIEHUIO K cBeTy. CHUrHajlibHas poJib CBETA.
DOTONEPUOIU3M.

Temmneparypa kak »kojoruueckuii (akrop. JledicTBue TeMreparypsl Ha
opranu3Mmsbl. [1oMKHIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocth kak skosiormyeckuii dakrtop. IlpucrnocobneHuss pacTteHuil K
nojJiep>kKaHuo0 BojgHOro Oananca. Knaccudukamus pacTeHUN MO OTHOHIEHUIO K
Boje. [Ipucnoco0nenns KUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXKHUMA.

Cpenbl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
ryOMHHas  TOANOYBEHHAs,  BHyTpuopraHu3zMeHHas.  DU3HKO-XUMHYECKHE
0COOEHHOCTH cpel oOuTaHus opraHu3moB. llpucnocoOiieHus OpraHu3MOB K
JKW3HU B Pa3HbIX Cpeaax.

buonornueckne putmbl. BHemHue u BHyTpeHHHE pPUTMbL. CyTOuYHBIE U
rOJUYHbIE PUTMBL. [IpHCrmoOCOONIEeHHOCTh OPraHU3MOB K CE30HHBIM W3MEHEHUSM
YCIJIOBUU KU3HU.

Kusznennsie @Qopmbl opranu3MoB. [loHsiTue O JKHU3HEHHOW (Qopme.
KuszHeHnHbie POpMBbI pacTeHU: 1E€PEBbs, KyCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHUE



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

buotnueckue bakTopsI. Bunet  OMoTHMYeCKMX — B3aMMOJICHCTBUIL:
KOHKYPEHIUsI, XUITHUYECTBO, cCUMOUO03 U ero gopmel. [lapazutusm, koomnepanus,
MYyTyaJn3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxjaeOHn4YecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, Gdadpuueckue). 3HAUYCHUE
OMOTUYECKUX B3aUMOJACHCTBUN Il CYIIECTBOBAaHUS OpPraHU3MOB B Cpelie
obutanus. [I[pUHIIMI KOHKYPEHTHOTO UCKIIIOUCHUSI.

JdeMoHcTpanuu

Tabmuubl U cxembl: «Ikonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIIOKpOBHbBIE
KUBOTHBIE», «XOJOAHOKPOBHBIE XUBOTHBIEY», «DU3MOJOTHUECKUE aJanTaluu
KUBOTHBIX», «Cpenbpl o0OUTaHUS OpraHu3MoB», «buonornueckue pUTMBIY,
«Kuznennole  Gopmbl  pactenmit», <« KuzHeHHbIe  (OPMBI  KHUBOTHBIXY,
«IKOCHCTEMA MIMPOKOJIUCTBEHHOIO Jieca», « IKOCUCTEMA XBOMHOrO Jiecay, «llenu
nuTaHus», «XumHuuecTBo», «llapasutusm», «Konkypenuus», «CuMOuo3»,
«KommeHcanmuszmy.

O6opynoBanue: repbdapuM pacTeHUW M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO Pa3IUYHBIX SKOJOTMYECKUX (PAKTOPOB, TepOapuu CBETOMHOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHUI, CBETOJNIOOUBBIC, TCHEITIOOMBBHIC H
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHUS, TepOapuu U KOJUICKIIUU TEIJIOTIOOUBHIX,
3UMOCTOMKHNX, MOPO30yCTOMUMBBLIX PACTCHMM, dydesna NTHUIl U 3Bepei, repdbapuu
pacTeHuii, OTHOCAIIUXCA K rurpoduram, kcepoduraM, Me3opuTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYMI, KOJUIEKIIMN KUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpelax,
repOapuu W KOJUICKIIMM PACTEHWH W SKUBOTHBIX, OOJAJAIONIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHMSIM YCIOBUW JKU3HH, repbapuu u
KOJUICKIIMM PACTEHUN U KUBOTHBIX PA3JIMUHBIX >KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B Pa3IMUHbIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlabopaTtopuasi padora «BbIsiBICHHE TPUCTIOCOOTICHU OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopnasi padora «BpisiBIEHHE TNPUCTIOCOONICHUN OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPHD».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTEHUU U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. Dko10rus BUAOB U MOILYJIA UM

DKOJIOTUYECKUE  XApaKTEpUCTHUKA  MOMYJIALIMH. [lomymsinuss ~ Kak
ouonoruyeckas cucrema. Poib HEOJHOPOAHOCTU Cpelibl, GU3NUECKUX OapbepoB U
0CcOOeHHOCTE OMOJOruu BUIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpHI
nonyysiuid. OCHOBHBIE TIOKa3aTEIW MOMYJSIUU: YHUCICHHOCTh, IUIOTHOCTb,



BO3pDaCTHAasi M IIOJIOBasi CTPYKTypa, POXKAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALHA.

Dkosioruyeckas CTpykrypa nomyiasuud. OueHKa YUCIEHHOCTU MOMYJIALINU.
JlnHamMuKa monmyisiiuyu U €€ peryJisiuus. bUOTHUYECKUI TOTEHUHAN IOIYJISIUH.
MopenupoBaHue IMHaMUKH NOMyJsiuuK. KpuBble pocTa YUCIEHHOCTH MOIMYJISLNH.
KpuBbie BbDkHMBaHMs. Perynsuuss 4YMCICHHOCTH MOMYJSLUN: posib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTU. JKOJIOTUYECKHUE CTPATETUH BUIOB (I- U
K-ctparerun).

[Tonarue o0 sKojorMYecKod HuUIle Buaa. MectooOutanue. MHoOroMepHas
Mozenb 3kosiorndeckon HumM k.M. XartumHcoHa. Pa3mepbl 3Konormyeckou
Hul. [loTeHnmanpHas u peanr3oBaHHAs HULIW.

Bun xak cucrema nomyisiuuid. Apeanbl BUJIOB. Buabsl M UX KU3HEHHbBIE
CTpaTeruu. JKOJIOTHYECKHE SKBUBAJICHTHI.

3aKOHOMEpPHOCTHM TOBEJEHUS W MHrpaluid KUBOTHBIX. buonormyeckue
VHBA3UU YyKEPOJAHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: [Ix. . XaTunHCOH.

Tabmuubl U cxembl: «DKOJIOTMYECKUE XapAKTEPUCTUKU MOMYJISALHUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  HOmyisuum», «Bo3pacTHble  NHpamMuAbI
nonyysiun», «CKOPOCTh — 3aceleHusi IOBEPXHOCTH 3eMJIM  Pa3IMYHbIMU
opranuzmMammn», «Moaens 3konmornyeckor Humm J[x. M. XatunHconay.

O6opynoBanue: repdapuu pacTeHUM, KOJJIEKIIUN KUBOTHBIX.

JlaGopaTopnasi pabora  «IIpucnocoOneHuss ceMsH  pacTeHUH K
pacceieHuo».

Tema 9. Jxosnorust coodmecTB. IKOJOrHYECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsizu MexAy
OopraHu3Mamu B OMOLIEHO3E.

Dkocuctema kak oTkpbiTas cuctema (A. JIx. Tencnu). DyHKIIMOHAIbHbBIE
OJIOKM OpPraHM3MOB B DKOCHUCTEME: MPOAYIEHThI, KOHCYMEHTBI, PEIyICHTHI.
Tpoduueckne ypoBHu. Tpoduueckne menum u cetn. AOUOTHUECKUE OJIOKU
skocucteM. [1ouBbl U Wikl B 3k0ocucTemMax. KpyroBopoTt BEwIECTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeaM  JKOCUCTEMBbl. bumomMacca uw  mpoayKuws.
DKOJIOTUYECKHE MUPAMU/IBI YrCcell, OMOMACChl i SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Dnykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI CO00IIeCTB — cykueccuu. [lepBuuHbie U
BTOPUYHBIE CYKLECCUM W UX IMPUYMHBL. AHTPONOIE€HHbIC BO3JIECUCTBUS Ha
cykueccuu. KnumakcHoe coodiiectBo. buopasnoodpasue u noaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYNBOCTH COOOIIIECTB.



[Tpuponnbie 3x0ocuCTEMBI. JKOcucmemsbl 03Ep U pex. IKocucmemvl Mopetl u
oxeanos. Ixocucmemvl myHOp, 1€eco8, cmeneu, nyCcmboltb.

AHTpONOreHHBIE HKOCUCTEMBI. ArposkocucTteMa. ArpoueHos. Pazmuuus
MEXIYy aHTPOIIOT€HHBIMU U MIPUPOTHBIMHU 3KOCHCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opozackas
dbropa u ¢dayna. CuHaHTpomm3aius TOpOACKON dayHbl. buonormyeckoe u
XO3SIIICTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemax. Ponv kackaonoco 3gpghekma u 6udos-30uhukamopos (Kirouesvix
61008) 8 yHKYUOHUpOosaHuu 3Kkocucmem. IlepeHoC SHEPTUU U BEIIECTB MEXKITY
CMEXHBIMH 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTAHU3MOB, MOIYJISLUNA U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030elicmeusi  3Aa2psA3HeHUll  PA3HbIX Mmunos Ha
cybOpeaHu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCEMHOM YPOBHSX,
OCHOBbl ~ IKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCEUAL.
MeTom0m0THss MOHUTOPUHTA €CTECTBEHHBIX U @HTPOIIOTEHHBIX IKOCUCTEM.

JdemoHcTpanumn
[Toptper: A. JIx. Tencnu.
Tabmuubt  u cxembl:  «CTpykTypa  OuoueHo3a»,  «IDKOCUCTEMA

IIUPOKOJUCTBEHHOTO Jiecay, « DKOCHCTeMa XBOWHOTO Jiecay, « DyHKIIMOHATHHBIC
TPYIIIBI OPraHU3MOB B 3KOCHCTeME», «KpyroBopoT BemecTB B 3IKOCHUCTEMEY,
«llenu nutanus (nmacTOUIIHAS, JETPUTHAS)», « IKOJIOTHYECKas TUPAMUIA YUCEID,
«JKkonoruyeckas nupamuia OMOMacchl», «IKOJIOTHUEcKass MUpaMuia SHEPTUNY,
«O0pazoBanue 0osiotay, «llepBuunas cykueccus», «BoccTaHOBIIEHHE Jieca MOCTe
nokapa», «9KocucTteMa o3epa», «ArporeHos», «KpyroBopor BemecTB W MOTOK
DHEPTUU B arporieHo3ey, «[IpuMepsr ypOboskocuctemy.

O6opynoBanue: repdbapuu pacTeHU, KOJUIEKIIMKA HACEKOMBIX, Uy4eJa MTHIL U
3Bepeil, repdapuu KyJbTYypHBIX M JUKOPACTYIIMX PACTEHUH, aKBApUYM KaK MOJIEIb
HKOCHUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanrue ypOo03KOCUCTEMBDY.

JlaGopaTopnas paGora «lI3ydyeHue pa3HOOOpa3usi MENKHX IMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX 9KOCHCTEMAX).

IKCKYpCcUsi «IDKCKYpCHs B TUIMYHBIN OnoreoiieHo3 (B ayOpaBy, Oepe3HsK,
SJIPHUK, HA CYXOI0JIbHBIA UM TIOMMEHHBIN JIYT, 03€PO, OOJIOTO)».

IKCKYpcUsl «IJKCKypCUs B arposkocuctemy (Ha Mojie WIA B TEIIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanpHast IKOCHCTEMA

buocdepa — obmiernanerapHass o0ojiouka 3eMJIM, TJI€ CYILIECTBYET WIIU
CyIlleCTBOBaJIa XKM3Hb. Pa3BuTHE mpeacTaBiaeHuit o 6mocdepe B Tpyaax J. 3rocca.



VYuenue B. . Bepnaackoro o 6mocdepe. O6nactu 6mocdepsr u e€ coctas. Kupoe
BEIIeCTBO OHOc(hepsl U ero PyHKIIHH.

3aKOHOMEpPHOCTH cyliecTBOBaHus Ouocdepnl. OcodeHHOCTH Onochepsl Kak
ro0anbHOU 3KOCUCTEMBI. JlMHaMudyeckoe paBHOBecue B Ouochepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE LUKIbI (yriepoaa, a3oTa). PUTMHUYHOCTD siBIIEHUM
B Ouocdepe.

3oHanbHOCTh Ouocdepnl. [lonsitTue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TyH/Ipa, XBOMHBIE Jieca, CMEIIaHHbIE U IIMPOKOJIUCTBEHHBIE Jieca, CTeMH, CABAaHHBI,
MyCTBIHU, TPOIMYECKHUE JIeca, BHICOKOTOphbs. Kinumar, pacTUTENbHBIN U 5KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHS )KHUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITAA U
ounocdepHbIx QyHKIUHA.

JdeMoHcTpanuu

[Toptpetsl: B. . Bepuanackuii, 3. 3rocc.

Tabmumpr u cxemsl: «I['eocdepst 3emun», «KpyroBopor azora B mpupome»,
«KpyroBopoT yriepoma B mpupoae», «KpyroBopoT Kuciopoma B TPHUPOIEY,
«KpyroBopoT Boawl B mpupoae», «OCHOBHbIE OMOMBI Ccymny, «Knummatudeckue
nosica 3emnn», «TyHapay, «Takra», «Cmemanneiii gec», «IIIMpokoanCcTBEHHBIM
aecy, «Crenby, «CaBanHay, «IlycTeiHsay, « Tponuyeckuii gecy.

O6opynoBanue: repdapun pacTeHUI pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YennoBek u OKpy:kaIas cpeaa

DKOJIOTUUECKHE KPU3UChl M HMX MpUYMHBL. Bos3nelicTBue uyenoBeka Ha
ouochepy. 3arpszHeHue Bo3aymHOW cpenabl. OxpaHa Bo3ayxa. 3arps3HeHUE
BoAHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienune mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne KimmMara.

AHTpPONOreHHOE BO3JEHCTBHE HA PACTUTENBHBIN U KUBOTHBIM Mup. OxpaHa
pPacCTUTENBHOTO W JKUBOTHOTO MHUpa. OCHOBHBIE NPHUHIMIBI OXPaHbl MPUPOJIBI.
Kpacaeie xHuru. Oco0o oxpansembie Tmnpupoansie Ttepputopun (OOIIT).
Borannueckue cajpl M 300JI0THYECKUE TAPKH.

OCHOBHBIC TPHUHIIUIBI YCTOMYMBOTO DPA3BUTHSI YEIOBEYECTBA U TPUPOJIBI.
PannonanbHoe  MPUPOAOINONIb30BAHME M COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpazus 3emnu. OOImMEe 3aKOHOMEPHOCTH TJI00ANBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TOCIECTBUA.

Pa3Bute METOMOB MOHUTOPHWHTA pa3BUTHS OIMACHBIX TEXHOTEHHBIX
nporeccoB. Cucmemuvle uccieoos8anus nepexooa K pecypcocbepezaroujei u
KOHKYDEeHmocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvnvie ungopmayuonnvie cucmemvl, obecneyugarowue 00OCmyn K
uHgopmayuu no  COCMOAHUIO OMOENbHbIX 68U008 U 3Kkocucmem. OCHOBbI



aKopeadburumayuy dKocucmem U cnoco6o 060pbbvl ¢ OUONOBPENCOCHUAMU.
Pexoncmpykyus mopckux u nazemHuvix d9KOCUCTEM.

JdemoHcTpanumn

Tabmuubl  u  cxembl:  «3arps3HeHue  aTMocdepbl»,  «3arps3HeHue
ruapocdepsl», «3arpszHeHre 1ouBb», «llapHukoBeiii  AddekT», «Ocobdo
OXpaHseMbIe TIPUPOTHBIC TEPPUTOPHUIY, «MOENH yIIPaBIsIEMOTO MUPAY.
O6opynoBanue: ¢oTorpaguu OXpaHSIEMbIX PACTCHUA W >KUBOTHBIX KpacHoi
kHuru Poccutickon @eneparuu, KpacHoil KHUTH peTHOHA.



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

JIMYHOCTHBIE PE3YJIBTATDBI

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

B cTpykType TUYHOCTHBIX PE3ybTaTOB OCBOEHUS MPOTPaAMMBI IO OMOJIOTUA
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE. OCO3HAHKME O00YYarONUMUCS POCCUUCKON
IPAXKIAaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOONpPEACNICHUIO, Haluuyue momueayuu K OOydeHUIO  OHOJIOTHH,
yeleHanpasienHoe paseumue BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEM W HMCTOPUYECKUX TPATUIIANA Pa3BUTHS OHOJIOTUYECKOTO
3HAHUSA, 20MOBHOCMb U CNOCOOHOCMb 00YUaAIOUXCS PYKOBOACTBOBATHCSA B CBOEH
NEATEIIBHOCTH LIEHHOCTHO-CMBICJIIOBBIMA ~YCTAHOBKAMH, IPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  O0pa3oOBaHUs, Haauyue  HNpPaABOCO3HAHUS  DKOJOTHYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH )KHU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPAMMBI TI0O OMOJIOTHH JTOCTUTAIOTCS
B CIMHCTBE YYEOHOW M BOCIHUTATEIBLHON JEATEIbHOCTH B COOTBETCTBUHU C
TPAAULUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMUA, HCTOPUUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU 1LIEHHOCTSIMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMu
MOBEJICHUSI U CIIOCOOCTBYIOT TMPOIIECCaM CaMOIIO3HAHUS, CAaMOBOCIHUTAHUS U
CaMOpa3BUTHUA, PA3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBOKEHHS K 3aKOHY W IMPABOIOPSIKY, YETOBEKY TpyJa U CTapiieMy MOKOJICHUIO,
B3aMMHOTO YBa)KE€HHsI, OCPEKHOr0 OTHOIIEHUS K KYyJbTYPHOMY HACJIEIUI0 U
TPpAAULUSIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Tpupojic U
OKpYXarulen cpee.

JIn4HOCTHBIE pE3yJbTAaThl OCBOCHHS ydeOHOTro mpeamera «buomorusy»
JOJKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaroIIMXcsl pyKOBOACTBOBATHCSA
chOpMUpPOBAaHHOW BHYTPEHHEH TO3UILIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAINM, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OTIBITA U OTBITA JEATECIILHOCTH B MPOIECCE peaiM3allii OCHOBHBIX HampaBICHUN
BOCIIUTATEIHLHOU ESITEILHOCTH, B TOM YHCJI€ B YaCTH:

1) rpa:kIaHCKOr0 BOCIIMTAHHUS:

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

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



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEITEIIBHOCTH NpPH CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHWH YUYEOHBIX M MO3HABATENIbHBIX 3a]a4, BBITOJHECHUH
OMOJOTMYECKUX IKCIIEPUMEHTOB;

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

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

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

TOTOBHOCTh K TYMAHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTHU3MA, YBAKEHHUS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH MHEPEN
Ponnuou, ropmoctn 3a cBOM KpaW, CBOXWO PonauHy, CBOM S3BIK M KYJBTYDY,
MIPOIIIOE M HACTOSIIEE MHOTOHAIMOHAJIBHOIO Hapoaa Poccnu;

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

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

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyKeHHI0 M 3aumute (OTedecTsa,
OTBETCTBEHHOCTH 3a €T0 CyAb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHME TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAlMI0O U TPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEro;

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

4) 3¢TeTU4eCKOT0 BOCIIUTAHMA:

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

MMOHMMAHHUE YMOIIMOHATBHOTO BO3ACHCTBHS )KMBOM IPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE
IPOSIBJISITH KAYECTBA TBOPUECKOW JTMYHOCTH;

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

NOHMMAHUE U peaju3alus 300poBOro u 0Oe3omacHOro oOpa3a KHU3HU
(3m0poBOE  TUTaHWE, COOJIFOJIEHHE TUTMEHWYECKHX IPaBWJI WU HOPM,
cOamaHCHUPOBAaHHBIA PEXUM 3aHATHH U OTIbBIXa, peryisipHas ¢uznyeckKas
aKTUBHOCTH), OEpEXKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLIEHUS K
coOCTBEHHOMY (DU3UYECKOMY U IMICUXUUYECKOMY 3/I0POBbIO;

NOHMMAHUE UEHHOCTH TPAaBWJI HHAUBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBEIECHUS B CUTYalUsAX, YTPOKAIOIINUX 30POBBIO U JKU3HU JIFOJIEH;

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

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTD K TPYZYy, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPYI0II00uE;

FOTOBHOCTb K AKTUBHOM JEATENIBHOCTA TEXHOJOTHUYECKOW M COLUUAIBHOMN
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATH, TJIAHUPOBATH U CAMOCTOSITEIIEHO
BBITIOJIHSATH TaKYIO IS TEIbHOCTD;

MHTEpEC K pa3iuyHbIM cdepam npodhecCuOHATbHOU JeATEeIbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oynymiel mpodeccun U peaTr30BBIBATH
COOCTBEHHBIE KU3HECHHBIC IIJIaHbI;

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

7) 3KOJIOTHYECKOT0 BOCIIUTAHMS S

DKOJIOTMYECKU LEJIECOO0PA3HOE OTHOIIEHHE K NPUPOAE KaK HCTOYHUKY
YKU3HH Ha 3eMJI€, OCHOBE €€ CYILIECTBOBAHMS;

MOBBIIIEHUE YPOBHS SKOJOTMYECKOM KyJNbTYphl: MNPUOOpPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIGHKM MX BO3MOXHBIX TIOCJIEACTBUN s
OKPYXKaIOILIEH CPeIbl;

OCO3HaHHE TI00AJTBHOIO XapaKTepa SKOJIOTMYECKHUX MpoOjeM U MyTed X
pEeLIeHMS;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU U3YyUYEHUU OUOIOTUU
3HAHUST W YMEHUSA TpU pEUIeHUH NpoO0JeM, CBA3aHHBIX C PalUOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOAEHME  TIpaBUJI  NOBEACHUS B  MPUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B SKOCHCTEMAX, OXpaHy BHJIOB,
AKOCUCTEM, OHOChEpHI);

aKTUBHOE HENpUsITHE JEHCTBUN, NPUHOCAIIUX Bpel  OKpYKarolleu
OPUPOIHON cpelie, YMEHUE MPOrHO3UMPOBATh HEOJArONMpPUATHBIE SKOJOTUYECKUE
NOCJIEICTBUS PEANPUHUMAEMBIX JEHCTBUI U IPENOTBpALIATh HX;



HaJIM4HME PA3BUTOIO HKOJIOTMYECKOTO MBILUICHHS, SKOJIOTHYECKON KYJIBTYPBI,
ombITa NEeATEIbHOCTH AKOJIOTHYECKOM HaIlpaBJIEHHOCTH, YMEHUSA
PYKOBOACTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IIPAaKTHUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTUYECKON JESITEIBHOCTH dKOJIOTHYECKOU
HAIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

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

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

NOHMMaHUE creuu(UK OHONOTHH KakK HayKH, OCO3HaHUS €€ poiu B
(OpMUPOBAHNMN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEJIOCTHOTO
IPEJCTaBICHUsST 00 OKPYXKAIOLIEM MHUpPE KaK O €IMHCTBE IMPHUPOAbI, YEJIOBEKA U
oOmiecTBa, B TO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEM M pELIEHUH MpodsieM
COXPaHEHUS IIPUPOJTHOIO PABHOBECHS,

yOeXKAEHHOCTh B 3HAYUMOCTU OHOJIOTMU JAJIi COBPEMEHHOW IMBHIIM3ALINU:
o0Oecrie4eHnss HOBOTO YPOBHS Pa3BUTHS MEAMLMHBI, CO3JAHHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  PECypCHble  IPOOJIEMBbl  Pa3BUTUSA
YeJI0BEYECTBA, OUCKA MyTel BBIXOJAa U3 III00ANBHBIX HKOJIOTHYECKUX MPOOIeM U
ofOecrieueHHuss  Mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KHU3HH,

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

IIOHMMAaHUE CYLUIHOCTH METOJOB IO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yaeMmble 3HaHHsS MJI1 aHalu3a Hu
OOBSICHEHUS ABJICHUIN OKPY’KAIOLIET0 MUpa U MPOUCXOIANINX B HEM M3MEHEHHIA,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4HbIX (AKTOB HU
MMEIOIINXCS JaHHBIX C LEJBI0 TIOJIyYEHMS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OWMOJIOTMUYECKUE 3HAHUS Ui
pelieHust Ipo6JieM B PeabHBIX )KU3HEHHBIX CUTYAlIHX;

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

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



METAIIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yJbTaThl OCBOCHMS ydyeOHOro npeamera «buomorusy»
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUS OOYyYAIOMIMXCA
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) 00IIeHAYYHbIE MOHATHUS, OTPaXKaroIlne
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHUpa H CHCIU(PUKY METOIO0B TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHHUE, Mpoliecc,
cucTeMa, Hay4dHbIM (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UccleloBaHue,  HaONIOJIeHHe,  M3MEpPEHUEe,  OSKCIEPUMEHT U JIpyrue);
yHUBEpPCAIbHBIC Yy4YeOHBbIC JEUCTBUS (ITO3HABATENIbHBIE, KOMMYHHKATHBHBIC,

PETYJISTUBHEBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHAIBHOM
IPaMOTHOCTH ¥  COLMAJbHOW KOMIIETEHIIMM OOYyYaloluXcs; CIOCOOHOCTD
o0yyaronmxcs UCTIOJIb30BATh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MUPOBO33pPEHYECKUE 3HAHUSI W  YHUBEpPCAIbHbIE Yy4ueOHbIE JCHCTBUS B
IMO3HABATEILHOU U COLMAIBHOM MPAKTHKE.

B pesynpraTre wu3ydeHumss OWONOTMM HA YPOBHE CpEaHETO OOIIero
obpazoBanusi y oOyyaromerocs OyayT chOpMUpPOBaHBl  IMO3HABATEIIbHBIC
yHUBEpCalbHble yUeOHbIE ACHCTBUSA, KOMMYHUKATUBHBIE YHUBEPCAJIbHbIE YUEeOHbIC
NEUCTBUS, PEryJsTUBHbIE YyHHUBEpCAJbHbIE Yy4eOHbIE JCHCTBUS, COBMECTHas
NEATEIIbHOCTb.

MeranpeaMeTHbIe Pe3yiabTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO OOIIero
00pa3oBaHMs TOKHBI OTPAXKATh:

OBnanenue YHHBepPCAJIbHBIMH y4eOHBIMU NMO3HABaTeJIbHbIMH
AefiCTBUSIMM:

1) 6a3oBble JJOrHYecKHe IeiliCTBHS:

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

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUM MPUEMBI JOTUYECKOTO MBILIJICHUS
(aHanmu3a, cCUHTE3a, CPaBHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHBIC NMPHU3HAKH, YCTAHABINBATH
CBS3U C IPYTUMHU MOHSATUAMH );

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

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

CTPOUTH JIOTMYECKUE pPACCYXKJeHUsA (MHIYKTUBHBIC, JI€IyKTUBHbIC, IO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYHS B paccMaTpHUBAEMBIX
SIBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

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



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

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIN3a HMMEIOIIUXCS
MaTepHabHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B EATEILHOCTh, OLIECHUBATH COOTBETCTBUE PE3YILTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTEIbHOCTH;

KOOPAMHUPOBaTh M  BBIMOJHATH pabOTy B  YCIOBHSIX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE IPU PEUICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIBLCKHE TeHCTBHS:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEILICHHsI MPAKTHUECKUX 3324, TIPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIONIb30BaTh pa3jHyHble BUABl JEATEIBHOCTH IO TMOJIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa3OBaHUIO M TPUMEHEHUI0 B Y4eOHBIX
CUTYaIUsX, B TOM YHUCJIE TIPHU CO3JaHUH YUEOHBIX U COLMATbHBIX IPOEKTOB;

(dopmMHUpoBaTh HAYYHBIN TUI MBIIUICHHS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSMHU M METOJIaMH;

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

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peUIeHHs, HAaXOAMTb apryMEHThI AJS J0Ka3aTeIbCTBA
CBOMX YTBEPXICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBAaTh TMOJYYEHHBbIE B XOJE€ PpELICHUS 3aJauyd pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
yCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

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

yMETh MEPEHOCUTh 3HAHWSA B IMO3HABATEIbHYIO U MPAKTHYECKYIO OO0JIACTH
KHU3HENIeATEIIbHOCTH;

yYMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OPUTHHAIbHBIE MOJIXOJbl U PEIICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE abTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanuei:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpMALUU (TeKcTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJSIPHOW JHTeparype, OWOJIOTHYECKUX CIIOBApsAX W
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B HTepHeTe), aHamM3upoBaTh



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

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

npuoOpeTaTh OIBIT KCHOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMajbHyr0  (opMy  MNpeAcTaBICHUS
ouosiorndeckor uHpopmaluu (CxeMbl, Tpa@uku, TUarpaMmbl, TaOJUIIbI, PUCYHKH
" JIpyroe);

UCIIONIb30BaTh HAYYHBIA fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
ouosiorndeckor uHQOpMaIrMel: TPUMEHATh XUMHUYECKHE, (QU3NYEeCKUe U
MaTEeMaTUYeCKUe 3HaKU W CUMBOJBI, (HopMyJibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIONb30BaTh U MPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

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

OgyaseHue yHUBepPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMN

1) ob1menne:

OCYIIECTBIISATh KOMMYHHUKAITMHN BO BCeX chepax KMU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIU JIUCKYCCHM IO CYUIECTBY OOCYXKIaeMOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CY>KJIEHUS OTHOCHUTENIbHO BBIMIOJHEHUS TMpeiaraeMoun
3a/1aud, YYUTHIBaATh MHTEPECHl U COTJIACOBAHHOCThH MO3MUIMHN JIPYTUX YYAaCTHUKOB
JMajora Wik JUCKYCCUN);

pacmo3HaBaTh HEBEpOATbHBIE CpEACTBA OOINCHMs, TOHMMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYallUi,
YMETh CMAT4aTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIICHUS M B3aUMOJCUCTBHS, MTOHUMATh
HaMEpEHUS IPYTUX JIIOJIEH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOpPPEKTHOM popme popMyIrpoBaTh CBOM BO3PAKECHHUS;

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

2) coBMeCTHAsl IesiTeJIbHOCTh:

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

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € y4ETOM OOMIMX
MHTEPECOB M BO3MOXKHOCTEH KaX/I0Tr0 WieHa KOJIJICKTHBA;



IPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,
pacmpenenatb pojid ¢ Y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXIATh pe3yJbTaThl
COBMECTHO pabOThI;

OLICHMBAaTh KAa4ye€CTBO CBOEr0 BKJAJAa M KaXXJOTO y4YaCTHHMKAa KOMAaHIbl B
00wt pe3ynbTar no pazpaboTaHHBIM KPUTEPUSIM;

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

OCYIIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYaIUSX, MPOSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

OBjaieHre YHMBEPCANbHBIMY PeryJasSTUBHBIMHU ACHCTBUAMM:

1) camoopranu3anus:

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

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEeBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMUSAX M IOCTYINKAaxX IO OTHOLICHHUIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATENbHYIO JESATEIbHOCTD, BBISBIATH
npo0JeMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJja4l B 00pa3oBaTENbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTYyaLUsAX;

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

J1aBaTh OLIEHKY HOBBIM CHUTYaIHUSIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHUI;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHHE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CTBOBAaTh (HOPMUPOBAHUIO M TPOSBICHUIO ILIMPOKON HPYIULIUU B
pa3HBIX O00JIaCTAX 3HAHMM, TOCTOSIHHO TOBBIIMIATH CBOM 00pa3oBaTENbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

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

BJaJeTh HABBIKAMU  [O3HABATEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpPIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX NPOLIECCOB, HUX PE3yJIbTATOB U
OCHOBaHM, UCHOJIb30BaTh MPUEMBI pedJIeKCUU JI OLIEHKH CUTyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMETh OIIEHMBAaTh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBI JPYTHX IIPH aHaJIu3€ pe3yJIbTaTOB
NEATEIIbHOCTH;

3) npuHsATHE ceOs M APYrUX:

IPUHUMATH Ce0sl, TOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apryMEHTBl APYTUX IIPU aHaIUu3€ pe3yJIbTaToB
NEATEIIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYI'HX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pE3yNbTaTBl OCBOCHHS COJEPKAHHWS Y4eOHOro mpeamera
«buonorusiy Ha yrayOn€HHOM ypOBHE OPHUEHTHPOBAHBI Ha OOeCIeueHUe
npobuapHOro  o0yueHus:  oOydaronuxcss — Owojorm. OHM  BKJIIOYAIOT:
cnenuduueckue aJisg OMOJIOTMY HAay4YHbIE 3HAHUSI, YMEHUS U CLIOCOOBI IEUCTBUIA 110
OCBOCHHIO, HHTEPIIPETAIIUU W MPEoOpa30BaHUIO 3HAHUHM, BHUJBI JIEITEIBHOCTH TI0
MOJIYYCHUIO HOBBIX 3HAHUM W MX MPUMEHEHUIO B PA3IUYHBIX YUCOHBIX, a TAKXKE B
peaNbHBIX KU3HEHHBIX cuTyanusx. [IpeameTHbie pe3yibTaThl MPECTABICHBI IO
roJam U3y4YEHHs.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 10
Kacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECT€ U POJU OHWOJOTHHU B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
NO3HAHWM  3aKOHOB  MPUPOJbl M  PEUIEHUU MpoOJEM  PaIMOHAIBLHOIO
IPUPOOTIOIB30BAHNS, O BKJIQJI€ POCCUICKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWW, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAraIye OUOJOTHYECKUE TEPMUHBI M TOHSTHUS (PKU3HB, KJIETKA,
OpraHusM, MeTaboJu3M, TOMEOCTa3, CaMOpPEryJsilusi, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHUE), OMOJOTHUYECKHE TEOPUU
(xknerounas teopus T. llIBanna, M. llneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenactBeHHocTH T. Moprana), yuenuss (H. WM. BaBwioBa — o 1meHTpax
MHOT0OOpa3usi M MPOUCXOXKACHUS  KYJbTYPHBIX  PAcCTEHHU),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHHUS, PACIICIICHUS, YUCTOThI TaMer,
HE3aBUCUMOTO HacieaoBaHus [. MeHzaensa, TOMOJOTHYECKUX pAJIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. n. Basuiiosa), MPUHLIUTIBL
(KOMILIEMEHTApHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAaMH HAy4YHOTO IIO3HAHMS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OIMHUCaHUE, HM3MEpPEHUE,
HaOJIFOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYLIECTBEHHbIC PU3HAKU: BUPYCOB, KJIIETOK MPOKAPHOT U
JYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHUCIE
OakTepuil, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKa, CTPOCHUS OPTraHOB M CUCTEM
OpPraHOB pacTEHUil, >KMBOTHBIX, YEJIOBEKa, IPOILIECCOB KU3HEAEATEIbHOCTH,
NPOTEKAIOIIUX B OPraHM3Max PAaCTEHMI, KUBOTHBIX U YeJOBEKa, OMOJOTHYECKUX
IPOLIECCOB: OOMEHA BELIECTB (METa0OJIU3M), MPEBPAILCHUSI YHEPTHH, OPOKECHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, (OTOCUHTE3a U XEMOCHHTE3A,
MHTO3a, Mei03a, raMeToreHes3a, SMOpHOreHes3a, MoCTIMOPHOHAIBHOTO Pa3BUTHS,
pa3sMHOXEHMS,  WHAMBHUIYaJbHOTO  pa3BUTHS  OpraHuzmMa  (OHTOTreHe3a),
B3aMMOJICHCTBHS T€HOB, F€TEPO3KCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAYy OPraHOMJAMHU KIETKH M HUX
(GYHKIHAMHU, CTPOSHHEM KJIETOK pa3HbIX TKaHeW M WX (QYHKIUSAMH, MEXIY
OpraHamMM M CHCTEMaMH OpraHOB Yy pACTEHHi, >KMBOTHBIX M 4YEJIOBEKa M UX
(GYHKIMAMH, MEXKIy CHCTEMaMH OpPraHOB W HX (DYHKIUSAMH, MEXAY STanamu
oOMeHa BEIIECTB, 3TallaMU KJIETOUHOTO IIUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
3TallaMu SMOPUOHAIILHOTO PAa3BUTHSA, TEHOTHIIOM M (DEHOTHNOM, (EHOTUIIOM U
dbakTopamu cpeibl OOUTaHUS;

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

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

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

yYMEHHE BBIMOJIHATH J1a0OpaTOPHBIE M MpaKTUYECKHEe pPaOOTHI, COOIIOIAThH
MpaBuJia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PY/I0BAHUEM;

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

yMEHHE Y4YacTBOBAaTh B y4eOHO-UCCIIENOBATEILCKONW PabOTe MO OMOJIOTHH,
HKOJIOTUM M MEIHIIMHE, MPOBOJUMON Ha 0a3e IMIKOJbHBIX HAayYHBIX OOILECTB, U
nyONIMYHO  TPEACTaBIATh  IMOJyYEeHHbIE  pe3yJbTaThl Ha  yUYEHHYECKUX

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

OIUTOIOTBOPEHUE, HAIPABICHHOE HM3MEHEHHE T'€HOMa W CO3JIaHWE€ TPaHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oynyied mnpodeccrnoHanbHOM
NEATETLHOCTH B 00JAaCTH OMOJOTHH, MEIUITMHBI, OMOTEXHOJIOTHUH, BETCPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MHUILIEBOM MPOMBIIIEHHOCTH, YIIIyOJSATh MO3HABATEIbHBIN
WHTEpEeC, HAIPaBJICHHBII Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH TPOodeccuu u
NpOAODKEHHE OHMOJIOTHUECKOTO O00pa3oBaHHs B  OpraHU3alldsAX CPEIHEro
po(eCCHOHAILHOTO U BHICIIETO O0Opa30BaHUS.

[IpeameTHBIC pE3yNbTaThl OCBOCHUS y4eOHOTO mpeamera «buonorus» B 11
KJlacce TOJDKHBI OTPaXkKaTh:

c(OpPMHUPOBAHHOCTh 3HAHMA O MECTe€ W pOJIM OWONOTHMH B CHCTEME
€CTECTBCHHBIX HayK, B ()OPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHON
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB MPHUPOJLI U PEHICHUU SKOJOTHYECKHX
npoOyieM 4YeloBEeYeCTBa, a TaKXKe B PEIICHHH BOIPOCOB PaIlMOHAIBHOTO
IPUPOIOTIONB30BaHUS, U B (DOPMHUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K MPHUPOJE,
00I1IeCTBY, YEIOBEKY, O BKJIaJIE POCCUICKHX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH;

yMEHHE BJAJE€Th CHUCTEMOW OHMOJOTHMYECKUX 3HAHWM, KOTOpas BKIIOYACT
ompezeNieHusT W TMOHHUMAaHHME CYIIHOCTH OCHOBOMOJAralmomux OHOJOTHYECKUX
TEPMUHOB M TOHATHUH (B, dKOocHUCTeMa, Ouocdepa), OMOIOTrHYECKHE TEOPUH
(oBomrorimoHHas Teopust Y. JlapBuHa, CHHTETHYECKAsT TEOPHSI SBOIOINH), YUCHUS
(A. H. CeepuoBa — 0 nyTsx U HanpasieHUsx 3Boitounu, B.M. BepHaackoro — o
ounocdepe), 3akonbl (reHeTHueckoro paBHoBecus Jx. Xapmu u B. BaitnOepra,
3apoasimeBoro cxoactsa K. M. bopa), npaBuna (mMunumyma FO. JluOuxa,
AKOJIOTMYECKOM MUpaMHJIbl SHEPruu), rumore3sl (rumore3a «mupa PHK» V.
['unbepra);

yMEHHUE  BJQJ€Th  OCHOBHBIMHM  METOJaMH  HAyYHOTO  TO3HAHUA,
WCITOJIb3yEeMBbIMH B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOII0JICHUE, SKCIIEPUMEHT), CIOocOO0aMu BBISBJICHUS U
OIICHKHM aHTPOIIOT€HHBIX U3MEHEHUH B TIPUPO/IE;

YMEHHE BBIACIATh CYLIECTBEHHbIE MPHU3HAKUA: BHJIOB, OHOrEOLIEHO30B,
DKOCUCTEM H Ouochepbl, CTAOMIM3UPYIONIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJJIOTIaTPUUECKOTO u CUMIIATPUYECKOTO
BUI000pa30BaHusl, BIUSHUS JABIKYIIUX CHJI ABOJIIOIMUA HAa TEHO(MOH/I TOMYJISIIHH,
MIPUCIIOCOOTICHHOCTH OPTaHU3MOB K Cpelie OOMTaHusl, YepeOBaHUs HaNpaBICHUA
3BOJIIOLIUU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aUMOCBSI3M MEXAY MPOLECCAMH SBOJIOIUH,
JIBWOKYIIUMH CHJIAMH aHTPOIIOTE€HE3a, KOMIIOHEHTAMHU PAa3IMYHBIX SKOCHUCTEM H
MIPUCTIOCOOICHUSIMA K HUM OPTaHU3MOB;

YMEHHE  BBISABIATH  OTJIMYUTENbHBIE  TPU3HAKH  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpelie oOWTaHWs, aOMOTUYECKUX U OMOTUYECKHX



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

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTbI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJIS JOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CHUCTEMATUYECKUX T'PYIII, B3aUMOCBSI3U OPTaHU3MOB U CpeJibl OOUTAaHMS, €AMHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUS MHOrooOpasusi BHIOB U
IKOCHCTEM KaK YCJIOBUS COCYLIECTBOBAHUS MPUPOJIBI U YEIOBEUYECTBA,

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

yYMEHHE BBINOJIHATH J1a0OpaTOpHbIE M MpaKTUYECKHEe PadOThI, COOIIOAThH
npaBuiia npu padoTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYA0BAHUEM;

yMEHUE BBIJIBUTaTh TUIOTE3bl, MPOBEPSATh HX OSKCHEPUMEHTAIbHBIMU
cpenctBamu, GopMyaupys 1eib HUCCIENOBAHMS, aHAIM3UPOBATH IOJYYEHHbBIE
pE3yNbTaThl U ICNIaTh BHIBOBL;

yMEHHE Y4YacTBOBAaTh B y4eOHO-UCCIIENOBATEILCKONW PabOTe MO OMOJIOTHH,
OKOJIOTUM U MEIUIMHE, MPOBOJMMOI Ha 0a3e MIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATH  MNOJYYEHHbIE  pE3yJIbTaTbl HAa  YUYEHUYECKHX
KOH(EPEHIIUSIX;

yMEHHUE OIEHWBATh TUMOTE3bI M TEOPHH O MIPOUCXOXKICHUN KU3HU, YEJIOBEKa
U UYEJOBEUECKUX pac, O MPUYMHAX, MOCIEJACTBUSIX U CHOCO0ax MpeAoTBpaIleHUs
rJ100aJbHbIX U3MEHEHUH B Ouocdepe;

yMEHHUE OCYILECTBIIATh OCO3HAHHBIA BBIOOP Oyayiied mnpodeccruoHanbHOU
NEeSATEILHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTUH, IPUPOJIOTIOJIb30BAHUS, METUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUM, CEJIbCKOTO XO34MCTBA, MHILEBON
MPOMBITIUICHHOCTH, YIJIyOJISTh TTO3HABATEIbHBI WHTEpPEC, HAMpaBJICHHBIN Ha
OCO3HAaHHBIM  BBHIOOP  COOTBETCTBYIOIIEH  mpodeccuM W TPOJOIKEHUE
OMOJIOTMYECKOT0 00pa30BaHMs B OpPTaHM3ALMIX CPEAHEro MPoPeCCUOHATBHOTO U
BBICIIIETO 0Opa30BaHUAI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Kontponbnbie IlpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThbI padoThI pecypenr
1 buonorus xak Hayka
2 JKuBbIe cCTEMBI U UX H3yYeHUE
3 buonorus kinetku 0.5
4 XUMHUYeCKasi OpraHUu3aIus KJIECTKA 10
5) Crpoenue u GyHKINU KIETKU 8
6 OOMeH BellecTB U MpeBpalleHne S HEPTUH B 9 1
KJIETKE
7 Hacnencreennas uapopmarus u 9 05
peanuzanuys e€ B KJIETKe
JKu3HEeHHBIA UK KIETKA 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3mHoOXkeHue u pa3zBUTHE OPraHU3MOB 8 1.5
1 ['eHeTnKa — HayKa O HACJIEICTBEHHOCTH U 5 05
M3MEHYUBOCTH OpPTraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYMBOCTH 6 1
14 I'eneruka yenoBeka 3 0.5
15 Cenekiust OpraHu3MOB 4 1
16 BuoTtexHonorus u CHHTETHYECKast OMOJIOTHs 4
17 PeszepBHoe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrtpoabusie IIpakTHueckue
NMpOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
1 3apoxIeHUE U Pa3BUTHE IBOITIOIIMOHHBIX 4
NpeCTaBICHAN B ONOJIOTHH
2 Mukpo3Botonus 1 €€ pe3yIbTaThl 14 2
3 MakposBomronus U €€ pe3ynbTaThl 6
[TpoucxoxaeHne u pa3BUTHE KU3HHA Ha
4 P 8 P 15 15
3emuie
5) [IpoucxoxaeHue yenoBeka — aHTPOIIOTEHES 10 1
DKOJIorHs — HayKa O B3aWMOOTHOIICHUSX
6 OpPTraHWU3MOB M HaIOPTAaHU3MEHHBIX CHCTEM 3 0.5
C OKpY’Karolleu cpenou
Opranusmel U cpeia OOUTaHus 9 1.5
OKoJ0rus BUJOB U MOIMYJISILIUMA 9 0.5
DKoJ0Tusl COOOIIECTB. DKOJIOTHYECKHE
9 H 12 0.5
CHCTEMBI
10 Buocdepa — rmobanbHas skocucTemMa 6
11 UenoBek u OKpyKaromas cpeia 6
12 PesepBHOe Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5







IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/
I

Tema ypoka

KoandyecTBo yacosB

Bcer  KoHTpoOJBbHBI
o e padoThI

IIpakTHYecKHu
e padoThI

Jara
U3yYeHH
|

JIeKTPOHHBbIE HU(PPOBHIE 00pa3oBaTelbHbIE
pecypcsl

buonorusa xax
KOMILJIEKCHAs HayKa 1
KaK 4acThb
COBPEMEHHOTO
oOmecTBa

1.09.23

http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.

htm. NoabopKa MHTepHeT-MmaTepManos Ans
yuuTenei buonorum

JKuBEBIE CUCTEMBI U UX
CBOMCTBA

4.09.23

YpoBHeBas
OopraHu3alu KUBbIX
CUCTEM

4.09.23

Uctopus OTKpBITHS U
U3YYEHHUS KIIETKU.
Knerounas teopus

8.09,23

http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.

htm. NoabopKa MHTEpPHET-MaTeEPMANoOB ANs
yuuTenei buonorum

Metonsnl
MOJIEKYJIIPHOM U
KJIETOYHOU OMOJIOTHH.
[IpakTrueckas pabota
«3yueHnne MeToa0B
KJICTOYHOM OMOJIOTHH
(xpomarorpadus,
aneKkTpodopes,
muddepeHIranTbLHOe

0.5

11.09.23



http://www.gnpbu.ru/
http://www.gnpbu.ru/

HEHTPUPYTHPOBAHUE,
[TLP)»

XMUMHYECKUHN COCTaB
KJIETKHA

11.09.23

MunepanbHbIe
BElIEeCTBA KJIETKH, UX
Ouosornueckas poib

14.09.23

Opranuueckue
BEIIIeCTBA KJIETKH —

oenku. JlaboparopHas

paborta
«ObHapyxeHue
OEIKOB C TIOMOIIBIO
Ka4C€CTBCHHbBIX
peaKLHii»

0.5

18.09.23

http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.
htm. NoabopKa MHTepHeT-MaTepuanos aaa

yuuTenei buonorum

CBolicTBa,
Kiaccuukanus u
¢yHKIMN OEIKOB

18.09.23

10

Opranuueckue
BEIIIeCTBA KJIETKH —
YTIIEBOIbI

22.09.23

11

Opranunueckue
BEIIIeCTBA KJIETKH —
JIUTIH B

25.09.23

12

Hyxnennosbie
kuciotel. [JHK u
PHK. JIaboparopuast
paborta
«Hccnenosanue

0.5

25.09.23

http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.

htm. Noabopka MHTepHeT-MmaTep1anos Ans
yuuTenei bmonorum



http://www.gnpbu.ru/
http://www.gnpbu.ru/

HYKJICUHOBBIX
KHUCJIOT, BBIACIICHHBIX
M3 KJIICTOK pa3jIMYHBIX
OpTraHu3MoOB»

13

Crpoenue u GyHKIUU
AT®. ipyrue
HyKJeo3uaTpudocdar
bl (HT®D)

28.09.23

14

CexBeHUpOBaHUE
JAHK. Metoast
TeHOMHKH,
TPAHCKPUITOMUKH,
IPOTEOMHUKHU

2.10.23

http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.

htm. NoabopKa MHTepHeT-MaTepManos Ans
yuuTenei buonorum

15

Metonsnl
CTPYKTYpPHOH
OHoJIOTHH

2.10.23

16

Tunel K1ETOK.
[Ipokapuornueckas
KJIETKa

6.10.23

17

Ctpoenue
3YKapUOTHYECKOU
KJIETKU.
[IpakTuyeckas pabora
«3y4yeHue cBOUCTB
KJIETOYHOU
MeMOpaHbD»

0.5

9.10.23

18

[ToBepxHOCTHBII
anmnapar KJIETKU

9.10.23

19

OnHomeMOpaHHbBIC

0.5

12.10.23



http://www.gnpbu.ru/

OpTraHOUAbI KJICTKH.
[IpakTrueckas pabota
«M3y4yeHune NBUKCHUS
IIUTOIUIA3MbI B
pacTUTEILHBIX
KIIETKAX>

20

[TonyaBTOHOMHBIE
OpTraHOUbI KJIETKU:
MUTOXOHJIPHH,
MJTACTUIBL.
JlaboparopHas paboTa
«HccnenoBanne
MJ1a3MoJIn3a u
JIeTIa3MoiIn3a B
PacCTUTENbHBIX
KJIIETKax»

0.5

16.10.23

http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.

htm. NoabopKa MHTEpPHET-MATEPMANOB ANA
yuuTenei buonorum

21

HememOpanHsie
OpPTraHOU[IbI KJIETKH

16.10.23

22

Crpoenue u GyHKINHA
sapa

20.10.23

23

CpaBHUTENbHAS
XapaKTepUCTHKA
KJIETOK 3YKapHOT.
JlaGopaTtopHnas pabota
«3ydenue cTpoeHus
KJIETOK Pa3IIUYHBIX
OpPTaHH3MOBY

0.5

23.10.23

24

AccuMmianysa u
IUCCUMUIALIUAS — IBE

23.10.23



http://www.gnpbu.ru/

CTOPOHBI
MeTabonu3ma. Tumsl
oOMeHa BEIECTB.
JlaGopaTtopHnas pabota
«3yuenue
KaTaJTUTUYECKON
AKTUBHOCTHU
¢depMeHTOB (Ha
prMepe aMuIIas3bl
WM KaTaJla3bl)»

25

DepMEHTaTUBHBIN
XapakTep peakiun
KJIETOYHOTO
MeTaboIr3Ma.
JlaGopaTtopHnas pabota
«3yuenue
(dhepMEeHTaTHUBHOTO
pacIernIeHus
NepoKCcHIa BOIOpoaa
B PACTUTEIHHBIX H
JKUBOTHBIX KIIETKAX)

0.5

27.10.23

http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.

htm. NoabopKka MHTEpPHET-MaTePMANoB ANs
yuuTenei buonorum

26

benku-akTuBaTOpHI U
OCIIKU-UHTHOUTOPBI

6.11.23

27

ABTOTPO(HBIN THIT
oOMeHa BellecTB

6.11.23

28

dorocunTes

10.11.23

29

XeMOCHHTE3.
JlaGopaTtopHnas pabota
«CpaBHeHue

0.5

13.11.23



http://www.gnpbu.ru/

IPOIIECCOB
dboTocuHTE3a U
XEMOCHHTE32)

30

AnaspoOHbIe
opranu3msl. Buael
OpO’KeHUS.
JlaGopaTtopHnas pabota
«CpaBHeHue
MIPOIIECCOB OPOKEHUS
U IBIXaHUSD»

13.11.23

http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.

htm. Noabopka MHTepHeT-maTepManos Ans
yuuTenei buonorum

31

AspoOHBIE
OpTraHU3MBbl. DTaIlbl
SHEPreTHIECKOro
oOMeHa

17.11.23

32

OHeprus
MeMOpaHHOTO
rpagueHTa MpOTOHOB.
Cunrte3 AT®: pabora
npoTOHHON AT®-
CUHTA3BbI

20.11.23

33

Peakuuu marpruyHoro
CUHTE3a

20.11.23

34

Tpanckpunuus —
MaTpUYHBIA CHUHTE3
PHK

24.11.23

35

Tpaucnsuus u eé
STallbl

27.11.23

36

Konunposanue
aMHUHOKHCIOT. Poib

27.11.23



http://www.gnpbu.ru/

pubocom B
OnocuHTe3e OeJKa

37

Opranuzanys resoma
y IPOKapHoOT U
9YKapuoOT

1.12.23

38

MonekysipHbie
MEXaHU3MBbI
SKCHPECCUH TEHOB Y
JyKapHoT

4.12.23

39

Bupycer —
BHEKJICTOUHBIC
(bOpMBI KU3HU U
o0JIMraTHBIC
Hapa3uThI.
[IpakTuyeckas pabora
«Coznanue Mmozenu
BUpYyCa»

0.5

4.12.23

40

BupycHsie
3a0oJeBaHus
YeJI0BEKa, )KUBOTHBIX,
pacTeHui

8.12,23

41

HanotexHomoruu B
OHnoJIoruy U
MEIULINHE

11.12.23

http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.

htm. Noabopka MHTepHeT-MmaTep1anos Ans
yuuTenei buonorum
http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.

htm. Noabopka MHTepHeT-MmaTep1anos Ans
yuuTenei bmonorum

42

JKU3HEHHBIN 1K
KIETKH

11.12.23



http://www.gnpbu.ru/
http://www.gnpbu.ru/

43

MartpuyHslii CUHTE3

JTHK

15.12.23

44

XPpOMOCOMBI.
JlaboparopHas paboTa
«3yyenune xpomocom
Ha rOTOBBIX
MUKpOIIpenaparax»

0.5

18.12.23

45

Jlenenue KIeTku —
MHUTO3

18.12.23

46

Tumnbl KIETOK.
Kapuokunes u
IIUTOKWHE3.
JlaboparopHas paboTa
«Habnronenne
MHUTO3a B KJIETKaX
KOHYHKA KOPEIKa
nyKa (Ha TOTOBBIX
MHUKpOIIpenaparax )

0.5

22.12.23

47

Perynsaums
JKU3HEHHOT'O IIUKIIA
KJIETOK

25.12.23

48

OpranusMm Kak euHOe
Lenaoe

25.12.23

49

TkaHu pacTeHHil.
JlaGopaTtopHnas pabota
«3yuenne TkaHen
pacTeHuin»

0.5

12.01.24

http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.

htm. NoabopKka MHTEpPHET-MaTePMANoB ANs
yuuTenei buonorum

50

TxaHu )XUBOTHBIX U
JeJI0BeKa.

0.5

15.01.24



http://www.gnpbu.ru/

JlaboparopHas paboTa
«3yueHnue TkaHen
KHUBOTHBIX)»

o1

Opraunsl. Cuctemsl
OpTaHoB.
JlaboparopHas paboTa
«/3ydeHue opraHon
I[BETKOBOT'O
pacTeHus»

0.5

15.01.24

http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.

htm. Noabopka MHTepHeT-MaTepManos Ans
yuuTenei buonorum

52

Omnopa Tena
OpraHu3MoB

19.01.24

53

JBukeHue
OpraHu3MoB

22.01.24

54

[Iuranue opraHu3mMoB

22.01.24

55

ITuranue
IMO3BOHOYHBIX
JKHBOTHBIX.
[TumeBapuTensHas
CHCTEMa YeJIOBeKa

26.01.24

56

JlpIxaHue opraHu3sMoB

29.01.24

57

Jpixanue
MTO3BOHOYHBIX
JKUBOTHBIX
YyesjoBeKa

29.01.24

58

TpaHcnopT BelecTB y
OpraHU3MOB

2.02.24

59

KposeHnocHas
cucreMa

5.02.24



http://www.gnpbu.ru/

ITO3BOHOYHBIX
JKHBOTHBIX U
YCI0BCKa

60

Breinenenue y
OpraHu3MOB

5.02.24

61

3anmTa y OpraHu3MoB

9.02.24

62

HNMmmyHHas cuctema
YeII0BEKa

12.02.24

63

Paznpaxumocts u
peryJsuus y
OpraHU3MOB

12.02.24

http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.

htm. Noabopka MHTepHeT-MaTepManos Ans
yuuTenei buonorum

64

I'ymopanbhas
Perysius u
SHIOKPUHHAs
CUCTEMA KUBOTHHBIX N
YyeJoBeKa

16.02.24

65

DopMBbI pa3MHOKEHUS
OpraHU3MOB

19.02.24

66

ITosoBoe
pa3MHOKEHHE

19.02.24

67

Meiios

23.02.24

68

["ameTorenes.
O6pa3zoBanue u
pa3BUTHE MOJIOBBIX
KJICTOK.
JlaboparopHas paboTa
«3y4yenue crpoeHus
MOJIOBBIX KJIETOK Ha

0.5

26.02.24



http://www.gnpbu.ru/

TOTOBBIX
MUKpOIIpenaparax»

69

NuauBunyansHOE
pa3BUTHE OPTraHU3MOB
— OHTOTEHE3

26.02.24

70

3akJiajika OpraHoB 1
TKaHEH U3
3apOI[BII_HeBbIX
JINCTKOB

1.03.24

71

Poct u pazsutue
KUBOTHBIX.
JlaGopaTtopHnas pabota
«BrisiBIcHUE
MIPU3HAKOB CXOJICTBA
3apobllIeh
MO3BOHOYHBIX
KUBOTHBIX)»

0.5

4.03.24

72

PazmHoxenue u
pa3BUTHE PACTCHUM.
JlaboparopHas paboTa
«CTpoeHue opraHos
Pa3MHOXKEHHS
BBICILIUX PACTECHUI»

0.5

4.03.24

http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.

htm. Noabopka MHTepHeT-MmaTepManos Ans
yuuTenei bmonorum

73

Hcropus
CTaHOBJICHUS U
Pa3BUTUS TEHETUKHU
KaK HayKH

8.03.24

74

OCHOBHBIE TOHATHUA U
CUMBOJIbI T€HETUKH.

0.5

11.03.24

http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.

htm. Noabopka MHTepHeT-MmaTep1anos Ans



http://www.gnpbu.ru/
http://www.gnpbu.ru/

JlaboparopHas paboTa
«JIpo3oduna kax
00BEKT reHETUYECKHX
HUCCIIETOBAHUN

yuuTenei buonorum

75

3aKOHOMEPHOCTH
HaCIIeI0BaHMS
MPU3HAKOB.
MonorubpuaHoe
CKpEIlMBaHUE.
[IpakTuueckas pabota
"N3y4yenue
pe3yIbTaToB
MOHOTUOPHUIHOTO
CKpEILIUBAHUS Y
Jpo30¢uiIh"

0.5

11.03.24

76

ITuTonoruueckue
OCHOBBI
MOHOTHOPHUIHOTO
CKpELIMBaHUS

15.03.24

77

Ananusupytoliee
CKpELIUBaHUE.
Henonnoe
AOMUHHPOBAHUC

18.03.23

78

Jurndpunnoe
CKpCIIBaHHE.
[IpakTuyeckas pabora
«3y4yenune
pe3yIbTaToB
TUTHOPHUIHOTO

0.5

18.03.24




CKpCIIUBAHUA Y
JIPO30(UITBDY

79

ITuTonoruueckue
OCHOBEI
TUTHOPHUIHOTO
CKpEIIUBAHUS

22.03.24

80

CreruieHHOE
HacJeI0BaHUeE
MIPU3HAKOB

25.03.24

81

XpoMOCOMHasi TEOpHs
HACJIEICTBEHHOCTHU

5.04.24

82

I'eneTuka nmona

8.04.24

83

I'enoTun xak
[ISJIOCTHAs cucTeMa

8.04.24

http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.

htm. Noabopka MHTepHeT-MmaTepManos Ans
yuuTenei buonorum

84

I'enernueckuii
KOHTPOJIb Pa3BUTHS
pacTeHui, KUBOTHBIX
U 4eJIoBEeKa

12.04.24

85

N3MeHyuBOCTE
MPU3HAKOB. Buibl
N3MEHUYNBOCTH

15.04.24

86

MonudukarmonHas
M3MEHYUBOCTH

15.04.24

87

Bapuannonsslii psan u
BapUaIMOHHAs
KpHBast.
JlaboparopHas paboTa

0.5

19.04.24

http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.

htm. NoabopKka MHTEpPHET-MaTePMANoB ANs
yuuTenei buonorum



http://www.gnpbu.ru/
http://www.gnpbu.ru/

«HccnenoBanne
3aKOHOMEPHOCTEM
MOAU(UKAITMOHHON
U3MEHYMBOCTH.
IToctpoenue
BapUALIMOHHOTO psiga
Y BapUalllOHHOMN
KPHUBOW»

88

I'emoTHIIMUeckas
H3MEHYHBOCTb.
KomMmOunarusHas
W3MEHYHBOCTh

22.04.24

89

MyTanoHHas
U3MEHYHUBOCTbD.
[IpakTrueckas pabota
«Myrtauuu y
npo3o¢uisl (Ha
TOTOBBIX
MUKpOIIpenaparax)»

0.5

22.04.24

http://www.ceti.ur.ru Caiit IleHTpa 35KOJOTHYECKOTO

00ydeHU 1 HHPOPMAITUH.

90

3aKOHOMEPHOCTH
MYTaI[MOHHOTO
npoiiecca.
ONUTreHETHKA U
SIIUISHOMHKA

26.04.24

91

I'eHeTHnka yemoBeKa.
[IpakTuyeckas pabora
«CocraBienue u
aHam3
POOCIOBHOMN»

0.5

29.04.24

http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.

htm. Noabopka MHTepHeT-MmaTep1anos Ans
yuuTenei buonorum



http://www.ceti.ur.ru/
http://www.gnpbu.ru/

92

Metonsnl
MEIUIIMHCKON
TeHETHKH

29.04.24

93

3HaueHue
MeIUIIUHCKON
T€HETUKHU B
MPEeAOTBPAIEHUN U
JICUCHUHN
TEHETUYECKHX
3a00JIeBaHUI
YyeoBeKa

3.05.24

http://www.ceti.ur.ru Caiit IleHTpa B5KOIOTHYECKOTO

00ydeHHU 1 HHPOPMAITUH.

94

OCHOBHbBIE TOHSATHUS
CEJIEKIIH.
JlaGopaTtopHnas pabota
«3yueHue copToB
KYJbTYPHBIX
pacTeHu U IOPOL
JIOMAIITHUX
KUBOTHBIX)»

0.5

6.05.23

95

Metonanl
CEJIEKI[MOHHOM
paboTHL.
JlaboparopHas paboTa
«3yyenune meTo10B
CEJIEKIIMU PACTCHUN»

0.5

6.05.24

96

Joctuxenus
CEJICKLIUY paCTEHUN U
KHUBOTHBbIX.
[IpakTuyeckas pabora

10.05.24



http://www.ceti.ur.ru/

«IIpuBuBKa
pacTeHui»

97

Coxpanenue,
A3Y4YEHUE U
UCTIONIb30BaHUE
TC€HCTUYCCKUX

pecypcos

13.05.24

98

buorexHonorus kak
HayKa M OTpacib
MIPOU3BOJICTBA.
[IpakTuyeckas pabora
«3yyeHune o0BHEKTOB
OHMOTEXHOJIOTHM

0.5

13.05.24

99

OCHOBHBIE
HaTPaBIICHUS
CUHTCTHUYCCKOMN
OHoJIOrun

17.05.24

http://www.ceti.ur.ru Caiit IleHTpa BSKOIOTHYECKOTO
00yueHus 1 HH()OPMAITUH.

100

XpoMOCOMHas 1
TCHHAaA MHXXCHCPHUA

20.05.24

101

Memununckue
OMOTEXHOIOT MU

20.05.25

102

Pe3epBHbIit ypoK.
IToBTOpEHME,
000011eHNE,
cucTeMaTu3anus
3HAHUI

24.05.24

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102

135



http://www.ceti.ur.ru/




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPUAJIBI JUIS YYEHUKA

3J'IeKTp0HHble H31aHUA:

1.

2.

3.

buosioruyeckuii YHIUKIONETUUYECKHUIl ¢JI0BAPb [ IIEKTPOHHEIH pecypc]. - M.: HoBbIi mucK,
2006. - 1 am1. ont. quck (DVD-ROM).

Buonorusi: (OnekTpoHHBIH pecypc): misd ydamuxcs 6-9 xmaccoB. - M.: OOO Kupwmn u
Medomwmii, 2003. - 1 ai. onr. Tuck (CD-ROM).

Buonorusi B mkose [DIeKTpOHHBIA pecypc]: B3aMMHOE BIIMSHUE JKMBBIX OpPraHU3MOB. - M.:
Hoserit quck, 2007. - 1 am1. ont. Tuck (CD-ROM).

Buonorus. 6 -9 knacc. [OnekTponHslit pecypc]. - M.: Kupumn u Medonuii, 2003. - 1 351. onr.
Muck (CD-ROM).

Buosorusi B mikose: BIMSHUE YeTOBEKa Ha MpUPOAY [DneKTpoHHBIN pecypc]. - M.: HoBbrit
muck, 2007. - 1 am. omrt. auck (CD-ROM).

buonorust: Anaromus u ¢uznonorus 4yenoseka; 9 kmacc. U.1-2. — M.: 3A0 «IIpocsemienue-
MEJINA»; «HoBsrii auck», 2003. — MynsTuMenuitHOe yueOHOE H3/IaHueE.

Jluteparypa

MJIA YUUTEJIs:

1.

2,

3axapos B.b. 6umonorus. O6mas O6uonorus. [IpoduneHelil ypoBeHs. 10 ki.: y4eOHHMK 1uis
00111e00pazoBaTeNbHbIX yupexaeHuii. — M.: JIpoda, 2008.

Kosmosa TA. Meroanmdeckne peKOMEHIAITMM IO HCIONIb30BaHMI0 ydeOHuKa B.b. 3axapona,
C.I'. MamonroBa, H.1. Connna «O06mast 6uonorus. 10-11 xiacce» npu n3ydeHUH OUOIOTHH
Ha 6a30BOM H npodmiibHOM ypoBHE. — M.: JIpoda, 2005. — 48c;

KosmoBa TA. O6mas 6monmorus 10-11 xmaccel. Meronudueckoe mocodne k yueOHHKY B. b.
3axaposa, C. I'. MamonroBa, H. 1. Conuna «O0mas Ouonorus». — M.: Jlpoda, 2001. —
224c;

IIporpamMme! i1t 001Ie00pa3oBaTeILHEIX yapexaeHui. [Ipupogosenenune. 5 kinacce. buonorus.
6 11 kmaccel. — M.: [Ipoda, 2005. — 138 ¢;

COopHUK HOPMATHBHBIX AOKyMeHTOB. bronorus /Coct. 2. 1. Auenpos, A. I'., ApkanseB. — M.:
Hpoda, 2006;

Amnacracosa JI.I1. O6mas 6uonorus. Jlunakruaeckue Mmatepraibl. — M.: Bentana-I'pad, 1997.-
240c;

AJIs yJaluuxcs:

1.

2.

o ks

3axapoB B.b. 6uonorus. O6mas Ouonorus. YriayOneHHbIH ypoBeHb. 10 K. ydeOHHK i
o01ieo0pazoBaTeNbHbIX yupexaeHuil. — M.: [JIpoda, 2021.

buonorus. OO6mas Ouojorus. YriyOjaeHHbI ypoBeHb. 11 k.. yueOHuk/B.B.3axapos,
C.I'MamonroB, H.1.Conoun, E.T.3axapoBa;mox pen. B.b.3axapos. — M.: Ilpoceemenue,
2021-265c.

Cyxosa T.C. buosorus. O6mas ouonorus. 10-11 i1.: pabouast TeTpaap K y4eOHUKY. — M.:
Hpoda, 2010.

buonorus B tabnmunax: 6-11 xmaccer / Coct.6 T.A Kosznosa, B.C Kyumenko , - Ipoda, 2000.
IMaceunuk B.B. JImurpumeBa T.A., Kyumenko B.C. buomorus: COOpHHK TecToB, 3amad U
3amanuii ¢ orBetamu: 9-11 kmaccer: s yriayoienHoro uzydenus. — M.: Muemo3suna, 2000.
baryer A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buosorua. bonemoil cnpaBoYHUK IS
LIKOJIBHUKOB U MOCTYyHaImuX B By3sl. — M.: Ipoda, 2004; ®pocun B.H., Cusornaszos B.1.
l'oToBUMCSI K €IMHOMY TOCYyAapCTBEHHOMY 3K3ameHy: OOmas Ouosorus. — M.: [JIpoda,
2004. -216¢.

WeanoBa T. B. COopHuk 3amgaHuii mo oOmedl Owonoruu: TmocoOMe IS YYal[uxcs
obrmreo0pazosar. yupexaeHuit /T.B. HMeanosa, I'. C. KamunoBa, A.H.Msrkosa. — M.:
IIpoceemenue, 2002;



HNHTepHET-MaTepHAJIBI

9.

10.
11.

12.
13.

14.
15.
16.

http://www.gnpbu.ru/web resurs/Estestv_nauki 2.htm. TTogbopka HHTEpHET-MATEPHAIOB IS
YUUTENCH OMOJIOTHH 10 Pa3HBIM OHOJIOTUYECKUM JTUCIUILTHHAM.

http://www.ceti.ur.ru Caiit I{eHTpa 3K0IOrHUECKOT0 00yUIEeHUS U HH)OPMAIIHH.

Cepus MyJIbTUMEAUHHBIX YpPOKOB W Marepuanbl u3 «ExwmHol komneknuu I{udposeix
OO0pa3oBatenbHbIX PecypcoB» (HaOop uuppoBBIX pecypcoB K yueOHukaMm juHud H. .
Conun) (http://school-collection.edu.ru/) .

http://www.priroda.ru — IIprposa: HalMOHAIBHBIN TOPTAJL.

http://obi.img.ras.ru — ba3a 3HaHuii MO OMOJOrMM dYeaOBeKa. YUEOHHUK IO MOJEKYJISPHOM

OMOJIOTHH YesIOBeKa, OMOXUMUH, (DU3NOJIOTHH, TEHHOM 1 OEIKOBOW HHIKCHEPHH.
http://www.zoomax.ru — 30010THs: YeJIOBEK U JOMAIIHUE KUBOTHEIE.

http://www.fipi.ru — ®enepanbHbIi HHCTUTYT MEIaTOTHIECKUX H3MEPEHHIA.

http://ege.edu.ru — Uupopmannontoii mopran ET'D.



http://www.gnpbu.ru/
http://www.ceti.ur.ru/
http://school-collection.edu.ru/
http://www.priroda.ru/
http://obi.img.ras.ru/
http://www.zoomax.ru/
http://www.fipi.ru/
http://ege.edu.ru/




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

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET
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