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MOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mpeamery "buomorus" (mamee - Ouosorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3paboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX MOJIOKEHUI (penepanbHOi paboueit mporpaMmMbl BOCIIUTAHUS.

VYuebubiii npeamer «buonorus» yriayonéHHoro ypoBHsS uzydenus (10-—11
KJIACChI) SIBJISICTCS OJIHUM K3 KOMIIOHEHTOB MpeaMeTHoi obnactu «EcTecTBeHHO-
Hay4HbIe nipeameThDy. CornacHo nojoxeHusM GI'OC COO npodunbHbie yueOHbIE
NpeaAMeThl, H3y4yaeMble Ha YriayOJIE€HHOM ypOBHE, SBJSIOTCS — CIIOCOOOM
muddepeHnranun  00ydeHUsT Ha YPOBHE CpeaHEro oOuiero oOpa3oBaHUS U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOIIKM, CPEIHUM
o01IKUM, cpeHUM TTPOPeCCUOHATIBHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIA M3 JTUX YYEOHBIX TMPEIMETOB JOJMKEH OBITh OpPUEHTHUPOBAH Ha
MPUOPUTETHOE pelIeHUEe 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M Pa3BUBAIOIIUX
3a/lay, CBS3aHHBIX C TpodopueHTanueln oOydaronumxcss U CTUMYJHUPOBAHUEM
MHTEepeca K KOHKPETHOM 00JacTH HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEIUIMHON, SKOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHOoMy nipeameTy "buonorus" naér npeacraBieHue o 1eIu
U 3a7la4ax U3ydeHus yueOHoro npeamera «buonorus» Ha yriiyOJIEHHOM YpPOBHE,
ompeneNnsieT o0s3arenbHOe (MHBAPHAHTHOE) TIPEIIMETHOE COJIepKaHUE, €ro
CTPYKTYPUPOBAaHHME MO pa3jiellaM M TeMaM, paclpeaesieHue 1o Kjaccam,
PEKOMEHYeT MOCIEA0BATeIbHOCTh H3Y4YEHHs YYEOHOro marepuana ¢ y4EToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpoliecca,
BO3PACTHBIX 0COOCHHOCTEN o0yJaromuxcs. B nmporpamme mo OMoinoruu peann3oBaH
MIPUHIINAI MPEEMCTBEHHOCTH C U3yUYE€HHEM OMOJIOTUU HA YPOBHE OCHOBHOTO OOIIErO
oOpazoBaHus, Ojarojmaps YeMy MPOCMATpPUBACTCS  HaAIMPaBICHHOCTh  Ha
nocjeaAyIiee pa3BUTHE OMOJOTMYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha
dbopMHpOBaHWE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IKOJOTHYECKOTO
MBIILICHHUS, TIPEJCTABICHUH O 3I0pOBOM 00pa3e )KM3HU, Ha BOCITUTaHUE OEPEKHOTO
OTHOIIICHHS K OKPY’Karollel NpupoaHoi cpeae. B mporpaMmmMe mo OMOJIOTMU TakXKe
MOKa3aHbl BO3MOXKHOCTH ydeOHoro mnpenmera «buosorus» B peanuzanuu
tpeboBannii ®I'OC COO K TUTAHUPYEMBIM JTHYHOCTHBIM, METANpPEIMETHBIM U
MIPEAMETHBIM pe3yJIbTaTaM 00y4ueHHUs ¥ B JOPMUPOBAHUU OCHOBHBIX BHIOB Y4EOHO-
MO3HABATEIILHON JICSITEIbBHOCTH OOYYarOMIMXCS 10 OCBOCHHIO COJICPKAHUS
OMOJIOrMYECKOT0 00pa30BaHUs HA YPOBHE CPEAHETO 00111ero 00pa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeHEro odmiero oopa3oBaHUs
3aBepiaeT OMOJIOrHIecCKOe 00pa30BaHKE B IIIKOJIC 1 OPUCHTHPOBAH HA PACIIIUPEHUE
U yriyOJeHue 3HaHUH 00y4aroluXxcs 0 dKUBOU MPHUPOJIE, OCHOBAX MOJIEKYJIAPHOU U



KJIETOYHOU OMOJOTHH, YMOPHUOJIOTUN M OMOJIOTUU PA3BUTHUA, TEHETUKHU, CENEKIINH,
OMOTEXHOJIOTUH, IBOJIFOLIMOHHOTO YYEHUS U SKOJIOTHH.

Wzyuenne yueOHOro mnpeamera «buomnorus» Ha yriyOlIeHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIMUXCA K MOCIHEAYIOIMIEMY IOJYyYEHHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3ax M  OpraHu3alusx CPEIHEero
npodeccuonansHoro oopa3zoBanus. OCHOBY €ro COAEPKaHHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3/eioB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TNOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U yriiyojeHbl OWOJIOTMYECKHE 3HAHHUS O PACTEHMSX, >KUBOTHBIX,
rpu0ax, OaKTepHsiX, OpraHU3ME 4YeJOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HU,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS MTPUKIIAHOTO U MOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke MHTErpauus OUOJIOTUYECKUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, MOJYUYEHHBIMU OOYYaIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammsl 1o ydyeOHOMYy mnpeamery "buosiorus" oTpaxaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLNUOHHBIM MOAXOABI K HU3YYEHHUIO OHOJIOTHH.
CorylacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJISl AKUBBIX
CUCTEM Pa3HOT'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Myupa Ha 3emiie,
COXpaHeHUs1 OMOJIOTMYECKOro pazHooOpasus miuaHeTsl. Tak, B 10 kinacce u3yyarorcs
OCHOBBI MOJICKYJIIPHOW M KJICTOYHOW OHOJOTHM, SMOPHUOJIOTHHM W OHOJIOTHU
pa3BUTHUS, TEHETUKU U CEJEKIUH, OMOTEXHOJOTUH U CHUHTETUYECKOW OMOJIOTHuH,
aKTyaJU3UPYIOTCS 3HaHMSI OOyYarolIMXCsi MO OOTaHUKE, 300JI0TMH, aHATOMUH,
¢dbusunonoruu yenoeka. B 11 kiacce u3ydaroTcsi IBOJIIOIIUOHHOE YYEHUE, OCHOBBI
HKOJIOTUH U YueHue o buocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH  00€CIEUUTh  OCBOCHUE
00y4arolUMHUCS OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIE€H, IPUHIIUIIOB U MPaBUJ,
JIe)KaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUHU, MHOT000pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, IOIYJISIuH,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSIX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTUSL M TOJACpXKaHUS HHTEpeca OO0ydarommxcs K OHOJIOTUH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETHUECKOTO0 MaTepHalia B COJECPKAHUHU MPOrPAMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBIICHUSI U Pa3BUTHS
TOU WJIK MHOM 00J1aCTH OUOJIOTHH, BKJIAI0M OT€UECTBEHHBIX U 3apyOeKHBIX YUEHBIX
B pPEILlIEHUE BAXKHEUITNX OMOJIOTMYECKUX M SKOJOTHUYECKUX MPoOIIeM.

Lenb n3yuenus yueOHnoro npeamera «buonorusp» Ha yrimyOaéHHOM YpOBHE —
OBJIaJIcHHE  OOy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM



OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra © TNPUOOPETCHHE YMEHHM
WCITOJIB30BATh TH 3HaHUS B (DOPMHUPOBAHUM MHTEpPEca K ONMpenenEéHHON 00IacTu
npo(hecCHOHANBFHOM JAESITENbHOCTH, CBSI3aHHOW C OuoJoTHMEH, WM K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYECKOT0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yrayOon€HHOM ypoBHE 00€CTIeUnBACTCS PEIICHUEM CIIETYIONTUX 3a0a4:

OCBOCHHE OOYJArONTUMUCS CUCTEMBI OMOJIOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KAPTUHY MHUPA; O
CTPOEHUH, MHOToOOpa3uu U OCOOCHHOCTSX OWOJOTHYECKUX CHCTeM (KJIEeTKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOT€OLEH03, OMocdepa); 0 BEIAAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MUCCIIEOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJaMH IO3HAHMS >KUBOWU MPHUPOIBI:
UCCJIEIOBATEILCKUMU  METOJJaMU  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUU, YMOPHUOJIOTHH U OMOJIOTUH Pa3BUTHS, TCHETUKH U CEJICKIINH,
OMOTEXHOJIOTMHM W CHHTETHYECKOM OHMOJIOTHM, TaJICOHTOJOTHH, OKOJIOTHH);
METOJJaMU CaMOCTOSITEILHOTO MPOBEICHUS OHOJIOTMYECKUX HCCIICIOBAaHUN B
naboparopud W B mOpupoae (HaOMIOJeHHWE, W3MEpPEHHE, OSKCICPHUMEHT,
MOJICIUPOBAHUE);

OBJaJicHUE OOYYaIOIMMMUCA YMEHHMSIMHU: CAMOCTOSITEIbHO  HaXOJUTh,
aHaJM3UPOBaTh M HCMOJb30BaTh OMOJIOTHYECKYIO HH(GOPMAIIMIO; TO0JIH30BAThCS
OMOJOTUYECKONW TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¥  COIMAIBHO-JKOHOMHUYECKUMH U  IKOJOTUYECKUMHU
npo0jemMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATEITLHOCTH 10
OTHOILICHUIO K OKpYXKalIleld NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
npodritakTHKA WHGEKITMOHHBIX 3a00JIeBaHUl, TIPaBWIa TTOBEJCHUS B MIPUPOJE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOW KM3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallusX TMPUPOJHOTO U TEXHOTEHHOTO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS HHTEIUICKTYyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B
MpOIIECC€ 3HAKOMCTBA C BBLAAIOIIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €H0 TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOTO UCCIICIOBAHMS, TIPOBEACHUS IKCIIEPUMEHTAILHBIX UCCIICIOBAaHUH,
peuieHus: OMOJIOTMYECKUX 3a/lay, MOJEIMPOBAHUS OMOJOTUYECKHX OOBEKTOB U
MPOIIECCOB;

BOCIIUTAHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IIEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,



TeHETUYECKOM IrPaMOTHOCTH, O0ILIEH KyJIbTyphl MOBEACHUS B IPUPO/IC; MHTETPALIUU
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuobpeTeHne  OOyJaromMMHCS  KOMIIETEHTHOCTH B pallMOHAJIbHOM
PUPOAOTIOIB30BaHUH (COOIOICHHE TIPABIII TIOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouocheprl), COXpaHEHHUHM COOCTBEHHOTO 3/I0POBbSI U  3J10POBbS
OKpyXXammux Jojaed  (cobmomeHuss Mep mnpodunaktuku — 3a00JI€BaHMIA,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACSITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaIUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUNM U YMEHUN B TOBCEAHEBHOM JKU3HU;

CO3/laHME€  YCJIOBMM  JUIsI  OCO3HAHHOTO  BbIOOpa  OOyyarolUMUCs
VHIMBUTYaJIbHOMN oOpazoBaTeabHON TPACKTOPUH, crocoOCTBYyOIIEH
nocJeayonemMy npo(ecCHOHaTbHOMY CaMOOIPEAECICHUIO, B COOTBETCTBHU C
WHIUBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSAMU PETHOHA.

OO1ee 4ncao 4yacoB, OTBEICHHBIX HA M3y4y€HUE OMOJIOTMM Ha yriyOJIEHHOM
ypOBHE cpeaHero odiero oopazoBanusi, coctaisier 340 yacos: B 10 kmacce — 170
4acoB, U3 HUX yueOHslid Kypc (DPII) - 102 yaca, B TOM unciae BHYTPUIIPEAMETHBIN
Moayis (BIIM) "IIpaktuueckas 6nosorus” - 68 4yacos.

Ot60p opraHu3aMOHHBIX (OPM, METOJOB U CPEACTB OOY4YEHHUS OMOJIOTHH
OCYILECTBIISIETCS C Y4ETOM CHEUM(PUKU €ro CoAepKaHWsl M HalpaBJICHHOCTU Ha
IpOAODKeHNE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3AIMsIX CPETHETO
po¢heCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

O0s13aTeNbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YTIIYOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHHWE JTA0OpPATOPHBIX M MpakTUdecKkux pabot. Takxke ydactue
OOy4YaroIMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-MCCIIEI0BATENHCKUX PaboT,
TEMaTHKa KOTOPHIX OMPEACIIAETCS YIUTEIEM Ha OCHOBE HMEIOIINXCSI MaTePHAIbHO-
TEXHUUYECKUX PECYPCOB M MECTHBIX MPUPOTHBIX YCIOBHIA.



COJAEPXKXAHUE OBYUEHUA
10 KJTACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorosoit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJIorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Owonornu.  buonormdeckue HAyKH W HM3ydyaeMble HMH  TIPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHure OMoJOoruu B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouosioruei. 3HaueHHE OUOJIOTHUU B
MPAKTUYECKOM JEATCIIBHOCTA YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO3SIMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBL.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus, V.
l'apseit, I'. Mennens, B. U. Bepuanckuit, W. I1. 11aBnos, . . Meunukos, H. N.
Bagunos, H. B. Tumodees-Pecosckuii, JIxx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubl 1 cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cuCcTeMbI U UX U3Yy4Y€HHUE

JKuBble cUCTEMBI Kak MpeaMerT u3ydeHus Ouonoruu. CBOMCTBa >KHMBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTb W IEJOCTHOCTb,
CIOKHOCTh M YIOPSAIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPTraHU3aIus,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTD, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIMUOHHO-BUIOBOM, YKOCHUCTEMHBIN
(buoreoneHoTuyeckuit), Ouochepuniii. Ilporecchl, TpPOUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKWM3HB Kak (opMa CyIIecCTBOBAHUS
Marepuu. Hayku, n3yydaromme x’uBble CUCTEMBbI HA PA3HBIX YPOBHSIX OPTraHU3ALUU.

N3yuenne >kuBBIX cucTeM. Meroasl Ouosioruueckoil Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMAaTU3alus, MeTaaHanus. llonarue o 3aBucCuMou u
He3aBUCHUMOM TiepeMeHHOU. [lnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBast runote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3Opoc B Oumonormyeckux mAaHHbIX. OIlEHKAa JOCTOBEPHOCTH IMMOJIYYEHHBIX
pe3yabraroB. [IpUunMHBI UCKaXEHUs PE3YyIbTATOB JKcnepuMeHTa. [loHsAthe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmupt u cxembl: «OCHOBHBIE TPU3HAKH >KU3HWY», «buonoruueckue
cucteMbl», «CBOHCTBa KUBOM MaTepun», «YPOBHU OpraHU3alMHU KABOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue: 1a0opaTtopHOe 00OPYIOBAHUE JIJIsi TPOBEACHUS HAOIIOICHU,
U3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IMYHBIX METONOB TpPH
W3YYEHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. llIBanH,
M. HlneiaeH, P. Bupxo). OCHOBHBIE MOJIOKEHUS COBPEMEHHOW KJIETOYHOU
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METo MEUYEHBIX aTOMOB, AU(PEepeHInaNbHOE
LHEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuzneHHoe) uzyueHue Kiemox.

JleMmoHCcTpauumn

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pa3BUTUA METOLOB MUKPOCKOIIUI.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpenapaTrbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuueckas padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHoe IEHTPUGYTUPOBAHUE,
[I11P)».

Tema 4. Xumuueckasi OpraHu3anms KJICTKH

XUMHYECKAN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEIA, PEareHTa, y4acTUe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOperysiiuu. MuHepanbHbIe BEIIeCTBA KJIETKU, UX Ouojoruueckas posb. Posb
KaTMOHOB ¥ aHUOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi Monekynbl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEPTUYHAS
cTpykTypsl. [enatypamus. CpoiictBa OenkoB. Knaccupukamus Oenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIbl U TOJIHCAXAPUIBI.
OOmuit  mnaH cTpoeHus ©  (U3HKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue GyHKIIUU YTIIEBOIOB.

Jlununpl. M'mapodunbHO-THApOGOOHBIE cBOMcTBa. Kitaccudukaiys TUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBAa OMOJIOTHYECKIX MEMOpPaH — TEKY4YEeCTh, CIIOCOOHOCTD K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJHK u PHK. CrpoeHne HYKIEHMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnupans. MectoHaxoxaeHue u ouonornueckue pynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsisu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCUMKH, UX (DYHKIIMH B
KIietke. /[pyaue nykneosuompugocpamol (HTD). CexBenuponanue [JHK. Memoowi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrtpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJEKyl. Mooeruposanue
CmpyKmypbol U QYHKYuil OUOMONEKY U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeaHudecKull cunmes 6UOMONIEKY U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

[Toptperst: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, O©.
Conrep, C. [Ipy3unep.

Jnarpammel: «Pacnpenenenne XMMHYECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIEY,
«PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJILH.

Tabnuuel u cxembl: «lleproguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTtpoeHue MoJeKynbl BOIbl», «BellectBa B cocTtaBe opranusmMoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJbl», «CTpoeHHE MOJICKYI
yrieBoioBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIeMHOBbIE KHUCIOTBIY,
«Ctpoenne Mosnekysbl ATOy.

OO6opynoBaHue: XUMUYECKAsl IOCYIa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHUE OCIKOB C TOMOIILI0O KAYECTBEHHBIX
peaKIrii».

JlaGopaTopHnasi padora «VccinenoBanue HyKJIEMHOBBIX KUCIIOT, BbIJIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tumnbl KIETOK: 3yKapuoTHuecKas U mpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATbHBIE 00Pa30BaHMS KIETKH.



CtpoeHne mpoKapuoTHIEeCKO KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U GyHKIHOHUPOBAHHUE SyKAPUOTHUECKOM KileTKH. [TnazmaTuueckas
MeMOpana (tutazmanemma). CTpykTypa IiazMaTudecko MeMOpansl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIECKyI0 MeMOpaHy: macCuBHbIN (Tudy3us, ooneraéHnas
mud¢ys3us), aKTUBHBIM (NMEPBUYHBIN W BTOPUYHBIM aKTUBHBIA TPAHCIOPT).
[Tonynponuiraemoctb MeMOpaHbl. PaboTa HaTpHii-kaqueBoro Hacoca. DHIOIUTO3:
MUHOIMTO3, (Qaronuro3. Dk3o1uTo3. Knetounas crenka. CTpykrypa U (pyHKIUH
KJIETOYHOW CTEHKHU pacTeHUM, rpu0oB.

[Hutomna3ma. [{uto3one. Llutockener. [IBmxeHne nuroriazMbl. OpraHouasl
kJeTkd. OTHOMEMOpaHHbIE OPraHOMIbI KJIETKU: sHAoIIa3MaTrnueckas cets (JI1C),
anmapaT [olbpkM, NM30COMBI, HUX CTpoeHHe U (yHKUMU. B3anmocss3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJsIpHOTO PETUKYIyMa.
Mexanusm nanpaenenusi 6eakos 6 IIIC. CuHTe3 pacTBOpUMbIX OenkoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanysisipHbIi) SHAOIIA3MATUYECKUN PETUKYITYM.
CekperopHast (yHkuus annapara ['onbixu. Moougukayus benxkos 6 annapame
Tonvoorcu. Copmupoexa 6enxkos 6 annapame I oavooicu. TpaHCTIOPT BEIIECTB B
KjeTke. Bakyonu pactutenbHbIX KieTok. Knerounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBI  KIJIETKM:  MHUTOXOHJPUHM,  IJIACTUIBL.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (QyHKIIMM MHUTOXOHIpuM u tmuiactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHbBIE MIIACTUABI (OTOCUHTE3UPYIOIIUX 3YKAPUOT. XIIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIIIACTHI BBICIIIMX PACTEHUM.

HememOpanHubie opraHonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocomsl. IIpomescymounvie Gunamenmeol.
MukpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBIIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl HeMblueunblx Kiemok. MukpotpyOouku. KneTounslit
ueHtp. CrpoeHwe U JBUKEHUE KICYTUKOB W pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuuu. SnepHpiii 0enkoBBIH MaTpuKc. [IpocTpaHCTBEHHOE paCIIONIOKEHUE
XpOMOCOM B HWHTeppa3HOM sizipe. JIdyxpomamuu u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBI. Jlunamuka s0epHolt 00010YKU 6 Mmumose. AHoepHviii
Mpaucnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENBHOM, JKUBOTHOM, TPUOHON).

JdeMoHCcTpauu



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

Tabmupt 1 cxeMbl: «CTpoeHHE JYKApUOTHUYECKOM KIeTKn», «CTpoeHue
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOM  KieTku», «CtpoeHue
MHUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

O6opyioBaHMEe: CBETOBOM MHKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTEpUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOECHHSI KIETOK pa3IMYHBIX
OpPTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MeMOpaHbD».

JlabopaTopnasi padora «lccnegoBaHue I1a3MOJIM3a W JAEIUIA3MOJU3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuyeckasi padora «/3yueHne IBUKEHHS UTOILIA3MbI B PACTUTEIIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

AccUMWIALNS U AUCCUMIIISILIUS — IBE CTOPOHBI MeTabonu3Ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(PHBIM W reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHue KieTku: mnpeBpamieHne AT B
oOMeHHBIX Tporeccax. DepMEeHTATUBHBIN XapakTep pPEaKkIuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHME, CBONCTBA W MEXaHWU3M JCHCTBUA.
Kodepmentsl. Otnuuusi pepMeHTOB OT HEOPTAaHUYECKUX KaTaau3aTopoB. benku-
aKTUBATOPhl M OEIKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
Anoxcueennvili U okcuceHHwlll omocunmes y baxmepuii. Ceemocobuparowjue
nueMeHmyvl U NUSMEHMbl peakyuoHHo2o yeumpa. Ponb XJIOpOIIacToB B Mpouecce
¢dotocunrteza. CBetoBas u TeMHOBas Qasbl. Pomoovixanue, Cs., Cy. u CAM-munuv
gpomocunmesa. lIponykTUBHOCTH (hOTOCHHTE3a. BinsiHue pa3nuyHbix pakTopoB HA
CKOpOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHUHTE3A.

XEeMOCHHTES. Pa3nooOpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIUPYIOIINE OaKTepuH, >KeIe300aKkTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HAYECHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Bupasl Opoxxenus. I[IpoaykTel OposkeHHUS U WX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30OYAUTEIHN OOJIE3HEH.

AspoOHbIe OpraHU3MBI. Oranbl HYHEPreTUYECKOTO oOMeHa.
[ToaroToBuTeNnbHBIN dTaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
nporeccax Ouojgoruueckoro okucienus. Lluknnueckue peakiuu. OKUCIUTENBHOE
bochopunupoBanue. Iuepeus membparnHo2o epaduernma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszwvl. IlpenmyniecTBa a’poObHOrO TyTH OOMEHA
BEIIECTB Mepe aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpetsr: k. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibl 1 cxeMbl: «DOTOCHHTE3Y», « JHEPTETHUECKUN 0OMeH», «brnocuHTe3
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBAaHHME AJI MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaTOB.

JlabopaTtopHnasi padora «/3yyeHue KaTaIMTUYECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuUMepe aMuIa3bl WK KaTaaasbl).

JlaGopaTopnasi padora «/3yueHue (QepMEHTATUBHOTO pACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX».

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacsieacTBeHHass uHGOpMaLMs U Peajiu3alus eé B KiIeTKe

Peakuun mMarpuuHoro cuHres3a. [IpuHUIMI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW mHGopManun. [ eHeTnuecKui
KOJ, €ro cBoucrBa. TpaHckpunuus — wmatpuunbli cuHte3 PHK. IlpuHnmmsr
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue Tpancnoptbix PHK B 6nocunTtese Genka.
VYcnousi O6uocunrte3a Oenka. KomupoBanwe amuHOKHCHOT. Ponbp pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApHUOT. Peryisiiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. l'mmoresa
ornepoHa (®. XKako0, XK. Mano). Monexynapuvie mexanusmvl 3KCHpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pezynsiyuu pabomsel 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupychl — HekeTouHble (hOPMBI )KU3HU U 00UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHbIU YUK
JHK-cooepocawux supycos, PHK-codepoicawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasda.

BupycHble 3a0051eBaHus Y€JI0BEKa, )KUBOTHBIX, pacTenuii. CITN ], COVID-19,
COI[MAJIbHBIE U MEJTUIIUHCKUE MPOOJIEMBI.

Buoungopmamuxa: unmeepayus u ananuz donvuiux maccusos («bigdatar)
CMpYKmMypHuIX Ouonocudeckux oannwvix. Hanomexnonoeuu 6 ouonozuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCcTpanumn

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUM.

Tabmuubl u cxembl: «brocunTtes O6enkay, «['eHeTndeckuit Kom», «BUpyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIN BUPYCAY.

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabl W peryisnus. WMutepdaza u MuTos.
Oco0OeHHOCTH TpolieccoB, MpoTekaliux B uHTepdaze. [loAroroBka KIETKH K
nenenuto.  [IpecuHTteTndyeckuii  (MMIOCTMUTOTUYECKUN),  CHHTETUYECKHUH |
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epUo bl UHTEpGa3bl.

Martpuunbiii cunares JIHK — permmkanwmsa. [Ipuanuner permmkanuun JITHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JTHK. Xpomocomel. CtpoeHue xpomocoM. Termomepsl u

TemoMepaza. XPOMOCOMHBIM HaOOp KJIETKHM — KapuOTHUIL. JIUTJIOWIHBIA W
rarionaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

JHenenue kietku — MuTo3. CTauyu MUTO3a U IPOUCXOISIIIINE B HUX MPOIECCHI.
Tuner MuTo3a. KapnoknHes u HUTOKHHE3. bruonornyeckoe 3HaueHMEe MUTO34.

Perynsiuss MUTOTHYECKOrO IMKJIA KiIeTKu. [IporpammupyemMas KieTodHas
rudesb — anomnTo3.

Kinerounoe sanpo, XpoMocombl, (GyHKIIMOHAJIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgepenyuposku, cmapenus u eubeau kKiemox. «lL{ugposas
KiemKkay» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUSL KIEMKU.

JlemoHcTpanuu

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszy, «CtpoeHue
xpomocomy, «Permmkanusa JHK.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEIIKa JIyKay.

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpPOTIpenapaTaxy.

JlaGopaTopHnasi pabora «HaGmroieHrie MUTO3a B KJIETKAX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. CTpoenue u GyHKINH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKJIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U JKU3HEACATEIIPHOCTH OTHOKIIETOUHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKIETOUYHBIC TPHOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTHE
npoTUCThI. KoJIOHUANIbHBIE OPTaHU3MBI.



B3anMoOCBs3p 4acTE MHOTOKJIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl M
cucTeMbl opranoB. Opranusm Kak e1uHoe uenoe. I'omeocras.

Tkanu pacteHuid. TUIIBI paCTUTENIBHBIX TKAHEW: 00pa3zoBaTeIbHAasl, TOKPOBHAS,
IPOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOCHHOCTH CTpOEHMs, (PyHKUHUH U
PAcCIIOIOKEHUA TKAaHEH B OPraHaX PaCTEHUM.

TkaHU JKMBOTHBIX M YEJIOBEKA. TWIBI KUBOTHBIX TKAaHEW: DIUTEIMAIIbHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpPOEHHUs, (PYHKUMHA H
pAacIIOIOKEHUA TKaHEN B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPIaHOB JKMBOTHBIX U yeloBeKa. DyHKIMKA OPraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX WU
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbIl 1 BHyTpeHHUM cKesleT. CTpOEHUE U THTIBI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONM3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue oprauu3mos. Iloronienre Boapl, yriaeKucIoro raza i MUHEpaIbHbIX
BellecTB  pacreHussmu.  [Iutanme  KMBOTHBIX.  BHyTpumosoctHoe U
BHYTPHUKIIETOYHOE TNUIIeBapeHue. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOIO TpakTa. [lnmeBapurenbHble kene3bl. [lnmeBapuTenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuit. J[prxanue ;kuBoTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixaHue. JlpIXxarenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa 4eloBeKa. MeXaHW3M BEHTWIILUU JIETKUX Yy NTHL H
MIIeKonuTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopt BelIECTB Yy OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHasi cucTteMa IO3BOHOYHBIX JKMBOTHBIX UM 4enoBeka. Cepare,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalieHus. IBOJIOLUOHHbIE
YCIIO’KHEHHUSI CTPOEHUSI KPOBEHOCHOM CUCTEMbI MMO3BOHOYHBIX >KMBOTHBIX. Pabora
ceplla v €€ peryJisius.

Brigenenue y oprann3mos. Beigenenue y pacreHuil. BeizesieHue y )kMBOTHBIX.
CokpatutenbHble Bakyoau. Oprasbl BbiaeleHusd. PuiabTpauus, CEKpeuus u
oOpaTHOEe BcacblBaHME KaK MEXaHU3Mbl PaOOTBHl OpraHoB BbiAeneHUs. CBs3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIIACIMTENIBHOM CHUCTEMaMu. Beiaenenue y



MO3BOHOYHBIX >KUBOTHBIX U 4enoBeka. [louku. Ctpoenue u QpyHKIHOHHUPOBAHUE
Heppona. OOpazoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OaKTepuil ¥ UCTHI MPOCTEHIIMX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NaCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3almMTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX HPOHU3BOAHBIE.
3amuTa opranu3Ma ot Oojne3Hed. UmmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crerudUuIecKuii
UMMYHHTET. Teopusi KjIoHanIbHO-celekTuBHOTO uMMyHuTeTra (I1. Dpmux, ®. M.
beprer, C. Tonerasa). BocrianmurenbHble OTBETHI OPraHU3MOB. Posib BpOXKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte ¥ perysius |y OpramusmoB. Pazgpaxumocts y
OJTHOKJIETOYHBIX OPraHn3MoB. TakcuChl. Pa3ipaXuMoCTh U pEryisiuus y pacTeHUM.
PocToBbI€ BellecTBa U X 3HaYEHUE.

HepBHasg cucrema u pediekTopHass peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOITIOLHOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pednekropHas nyra. bezycioBHbie U ycIOBHBIE pe(IIeKCHI.

['ymopanbHasi peryisiuyds M SHAOKPUHHAA CUCTEMa >KUBOTHBIX U YEJIOBEKA.
JKenes3pl PJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleicTBHE TOPMOHOB. B3auMocCBs3b
HEPBHOU M SHIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupsl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOUHBIE
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl  OpPraHoB TMO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue crelis,
«CTpoeHue JNHUCTOBON IMIACTUHKN», «TKaHM KUBOTHBIX», «CKEJEeT YeIOBEKay,
«IImmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MpimeuHas  cucremay,
«BpraenurenbHas cucrteMa», «IOHIOKpUHHAs cuctemay, «CTpOEHUE MBIIIIBDY,
«Ammynurer»,  «KuiieuHononoctHeie», «CxeMa  NHUTaHUA  PACTECHUI,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«Ctpoenue minaHapum», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctema peio», «HepBHas cucrema sarymku», «HepBHas ~— cucrtema
npecMmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHag — cucrema
MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Pediexcy.

OOopynioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKJIETOYHBIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUJIEKIIMU



HACEKOMBIX, UTJIOKOXKHUX, KUBBIE SK3EMIUISIPhI KOMHATHBIX PAacTeHH, repOapuu
pacTeHM pa3HBIX OTHAEJIOB, BJIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
o0opyZ0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKOB Mo AecTBreM (GepMEHTOB, 000PYyI0BaHUE JIs
JIEMOHCTPAILIUK OMBITOB MO U3MEPEHUIO KU3HEHHOW €MKOCTH JIETKUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX JKUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHue TKaHEe paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHE KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTECHHUS.

Tema 10. PazmHokeHUe M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoOB: Oecronoe (BKJIOYas BEreTaTUBHOE) U
nosioBoe. Buael  Oecronoro  pa3MHOXEHHUSA:  I[OYKOBAHUE,  CIOPYJISAIUS,
dbparmeHTanus, KJIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonoBele kieTkn, wiM rametsl. Meno3. Craaun
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnnrosep. buonorndecknii CMbICIT
M€i03a M TIOJOBOro Ipouecca. Meilo3 W €ro Mecto B KU3HCHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponsiieBoe pazsutue. ['ameToreHes y »kMBOTHBIX. [10J10BBIE KEe3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CriepmaToreHes u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPUOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OILTIOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HAayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUL.
Konyenyuss mopgocenos u moderu mopghoeenesa. Craguu >MOpHOTeHe3a
KUBOTHBIX (Ha mpumepe Jsrymku). JpoOmenme. Tumbel  apoOieHus.
Jemepmunuposannoe u HedepmuHupoeannoe Opodnenue. bnacmyna, munoi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJICKOMMTAIOUIMX. 3apOJABIIICBBIC JIUCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW W3 3apO/JIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpHUOHATbHAS WHIYKIHA).
3akiagka IUlaHA CTPOCHUSI JKMBOTHOIO KaK PE3ylbTaT HEpPapXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BrusHue Ha 5MOpPHOHANIBHOE pPa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYXkKAIOIICH CPE/Ibl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHBIMN Tiepuoa. IlpsMoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYecKOe 3HAaYE€HHE NPSIMOTO U HENPSIMOTO
pa3BUTHUS, UX PACHpPOCTpaHEHUE B Mpupoje. Tumbl pocTta >KUBOTHBIX. DakTOpbI
peryJsiiuy pocTa >KMBOTHBIX U 4esioBeka. CTaguu nmocTaMOpHOHAIBHOTO Pa3BUTHS



y )KMBOTHBIX U 4esioBeka. [leprnospl oHTOreHe3a uenoBeka. CTapeHue U CMepTh Kak
OMOJOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
’KU3HEHHOM IMKJIe pacTeHui. OOpa3zoBaHue Cop B Mpoiiecce Mero3a. 'amerorenes
y pacteHuil. OII0I0TBOPEHUE U PA3BUTHE PACTUTENBHBIX OpraHu3MoB. [[BoliHOE
OIUTOIOTBOPEHHME Y IIBETKOBBIX pacTeHnid. OOpa3oBaHuE U pa3BUTHE CEMEHU.

MexaHu3Mbl peTyJIAIUA OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHCcTpauA

[Toptpers: C. I'. HaBammun, X. llneman.

Tabmuubr u cxembl: «BereraruBHoe pasMHOkeHHe», «Tumbl Oecmonaoro
pasMHOXKEHUD», «Pa3MHOXKEHHE XJIaMHUAOMOHAAb», «Pa3zMHOMXkEHHE 3BIIIEHBDY,
«Pa3MHO)eHUEe AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButue wMmainckoro xyka», «Pa3Butue capa”Humy,
«Pa3zBuTne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX PACTEHUI»,
«CTpoeHune ceMsH OJHOIOJBHBIX U ABYJOJbHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM KanmycCTbl», « KU3HEHHBIN [IUKI MXa», « KM3HEHHBINA LIUKII TATOPOTHUKAY,
«KW3HEHHBIN LUK COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpPOIpEnapaThl SUIEKICTOK MU
CIIEpMAaTO30U10B, MOJENb «L MK pa3BUTHS JISATYIIKW.

JlaGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa FTOTOBBIX
MHKpOITpEernapaTax».

IIpakTnueckass padora «BbIsBIEHHME MNPU3HAKOB CXOJICTBA 3apPOIBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB PaA3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eHeTuka — Hayka O HacCJeACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

HcTopust cTaHOBIEHUS U PA3BUTHS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. te ®pusa, T. Moprana. Posib 0T€4E€CTBEHHBIX Y4YEHBIX B Pa3BUTUU I'€HETUKHU.
Pa6ots H. K. Konsiiosa, H. U. Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®mmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUSI U CUMBOJIbL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIC TEHbI, AJbTCPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UTOTA, YUCTASI JIMHUSL, THOPUIbI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOJbI ~ TEHETUKH: THOPUIOJOTUYECKHUM,  IUTOJIOTHYCCKUH,
MOJIEKYJISAPHO-TEHETUYECKHM.

JleMoHCTpanun



[Toptpersr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. J[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmunps! u cxeMbl: «MeTo1bl TeHETUKNY, «CXEMBI CKPELLIUBAHUS.

JlaGopaTtopnas padora «/lpo3oduna Kak OOBEKT T'€HETUYECKUX

HUCCICIOBAHUN.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbili 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi rTuOpUIOB MepBoro nokojeHus. [IpaBuno noMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacUICIUICHUs IPU3HAKoB. L{UTosIormyeckre OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UIoTe3a YUCTOTHI raMeT.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIM XapaKTep HACIECIOBAaHMUS.
Pacuieruienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JurubpugHoe ckpemrBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HacJieJOBaHUsI TPU3HAKOB. [[uToornyeckre OCHOBBI JUTHOPUTHOTO CKPEIIBaHUS.

CueruieHHOEe HacienoBaHue npusHakoB. Pabotrsl T. Moprana. CuermieHHOe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLEIUICHUS MEXIAYy TIeHaMh. XPOMOCOMHas
TE€OpHUsI HACIIEICTBEHHOCTH.

['eneTuka nojia. XpoOMOCOMHBIM MEXAHU3M OMpPEAEICHUS Moia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTeporaMeTHbIM MOoJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacienoBanne Npu3HaKoOB, CUETJIEHHBIX C TTOJIOM.

I'enoTun kak uenoctHas cucrema. [inenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM ajuienn3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
Kommnementaprnocts. Onuctas. [Tonumepus.

['eHeTMYECKMI KOHTPOJIb Pa3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MONIOTHYECKUX  TPOIIECCOB, TOBEICHUS W  KOTHUTUBHBIX  (YyHKIIUH.
['eHeTrueckre MeXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpoOMOM». ['eHeTHYecKkrue acmeKThl KOHTPOJIS H
W3MEHEHUS HACJIEACTBEHHOM HH(OPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JemoHcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menpaens», « Tpetuit 3aKoH
Mennens», «AHamu3upymoniee ckpemuBanue», «HemomHoe TOMUHHpPOBaHUEY,
«ClemieHHOe HacleoBaHUe TPU3HAKOB Yy Apo3oduibly, «['eHeTnka mojay,
«Kapuotun uenoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIMU 3aKOHOB €IMHOOOpasws
THOpUIIOB TIEPBOTO TIOKOJICHWS U PACHICIUICHUS TMPU3HAKOB, MOMACHIb IS
JIEMOHCTpAallUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS



JIEMOHCTPAlllH CLEIJICHHOTO HACIEIOBAHUS IPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnyeckas padora «l3ydyeHue pe3yabTaTOB MOHOTMOPHUIHOTO
CKpEIIMBaHUA Y IP030(UITBD».

IIpakTuueckass paGora  «M3ydyeHue  pe3ylbTaToB  JUTHOPUIHOTO
CKpENIMBAHUA Y IPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpoOBaHUM (DEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE W KOJMYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

MopaudukanuonHass U3MEHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuairoHHbIN
psan u BapuarnmonHas kpuBasi (B. Horanncen). CpoiicTBa MoaU(PUKAIMOHHON
U3MEHUYUBOCTH.

['eHoTMIIMYECKas N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON U3MEHYMBOCTH.
Buapl reHOTUIIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOuHaTuBHass M3MEHYMBOCTHb. Mei03 W MOJIOBOM TMPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHYUBOCTH B CO3JaHUH
TeHETHYECKOT0 pa3HOOOpa3us B Mpejiesiax OJJHOTO BUA.

MyTanmonHass M3MEHYMBOCTh. BuHIBI MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MYyTallMd. SnepHble U
HUTOIIa3MaTHYecKkre MyTtanuu. COMaTUYECKUE W TOJIOBble MyTauuu. [IprunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BIMSHUE HA OPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOTO TMpollecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHo u3MeHunBoctd (H.W. BaBunoB). BHednepHass W3MEHUMBOCTH U
HACJICICTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, pOIb INUSEHEMUYECKUX (Hakxmopos 8
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUZMOS.

JdemoHcTpanuu

IToptpersr: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabnmuuer u  cxembl: «Buasl  usmeHumBOCTHY», «MoaudukaoHHas
U3MCHYHUBOCTHY, «KomOnHaTtnBHas U3MCHYHUBOCTHY, «Meiio3y,
«OmnongoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeI0BEKay», « Bumbl myTammiiy.

OO6opynoBaHue: XKMBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHYUBOCTH.

JlabopaTtopHas pabdora «HccnenoBanne 3aKOHOMEpPHOCTEN
MOAU(PUKAIMMOHHON W3MEHUYMBOCTU. [locTpoeHue BapualMoOHHOTO psga U
BAPUALIMOHHOW KPUBON».



IIpakTuyeckas padora «Myrtanun y apo3odunabsl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTuKa YesiOBEKA

Kapuotun dvenoBeka. MexayHapoaHas mporpamMma HCCIEAOBaHUS T'€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETUKH  YEJOBEKAa:  T'EHEaJOTMYECKUU,
OJIM3HEIOBEIM, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPEAEICHUE TE€HOTHIIA:
MIOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M[P-ananu3a. HacnenctBenHble 3a001eBaHus YesloBeKa. [ 'eHHbIE U XPOMOCOMHBIE
Oone3HM 4YeloBeKa. boJIe3HM C HACIENCTBEHHON MPEepacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUuecKoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHATHE «T€HETHYECKOTO Ipy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peTaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (akTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKaroleh cpeanl. ['eneTnueckas
MPEIPACIIOIOKEHHOCTD YETTOBEKA K MATOJIOTUSIM.

JemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKH
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnuyeckas padora «CocTaBlIeHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cenrekuusi OpraHu3zMoB

JomecTukanus u cenekuusi. 3apoKIeHUE CEIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o lleHTpax NpOMCXOXKIEHUS U MHOTr0OOpasus KyJIbTYPHBIX
pacteHui. Ponb cenekunu B CO3JaHNU COPTOB PACTEHUN U TTOPOJ ) KUBOTHBIX. COPT,
opoja, mTaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW U3MEHUYMBOCTH
H. W. BaBumnosa, ero 3HaueHue JJIs CEISKITMOHHON pabOTHI.

Metonsl cenekunOHHONW paboThl. M CKycCTBEHHBIM OTOOp: MacCOBBIH U
VHIUBUIYaJIbHBIN. Oransl KOMOWHAIIMOHHOU CCJICKIINH. HcnwiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUIY C TIOMOIIBIO OIICHKU
(dbeHoTuna NOTOMCTBA U OTOOP MO TEeHOTHUITY ¢ moMolIbio aHanu3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJ  CEJEKIMOHHOM  paboThl.
PanmnanMoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTYPHBIX
dbopm opranu3MoB. Mcmnosib30BaHHE TEHOMHOTO PEIAKTHUPOBAHUS W METOJIOB
pekoMOuHanTHbIX JIHK 17151 mosmydeHnust iCXOAHOTo MaTepurana ajisi CeJIeKIUU.

[Tomyuyenue MTOJIUTLIIOUIOB. BryTtpusnnoBas THOpUIN3AIINS.
brmuskopoAcTBEeHHOE — CKpemmBaHue, wWid  WHOpuaumHr.  HepoacTBenHoe
CKpelnMBaHue, wWin ayTopuauHr. ['erepo3uc m ero mnpuduHbl. lcmons3oBaHue
rerepo3uca B cenekuuu. Otnanénnas ruGpuauzauud. [Ipeogonenue Oecruioaus



MEXBUIOBBIX THOPUIOB. JIOCTHIKEHUS CENEKITMU PACTCHUI U JKUBOTHBIX. «3e1éHas
DeBoNIoOYUAY.

CoxpaHeHre U U3y4YeHUE T€HETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JUKUX POJUYEH JIJISl CO3[IaHUs HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u YnpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yediax VIAVYUleHUs
Cyuecmeyowux U co30aHusi HO8bIX NOPOO, JNUHUU U KPOCCO8, 6 MOM YUCIe C
NPUMEHEHUEeM COBPEMEHHBIX MEMO008 HAYUHbIX UCCIe008aHUL, Nepedosblx uoel u
NepCneKmuBHbIX MexXHOI02UL.

JlemoHcTpanuu

[loptpersr: H. W. Basumos, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuibl u cxembl: «LleHTpBI TPOUCXOXKIEHUS U MHOTOOOpa3usl KyJIbTYPHBIX
pacTenui», «3aKOH TOMOJIOTMYECKUX PSAOB B HACIEACTBEHHON HU3MEHUYHBOCTHY,
«MeTtoapl cenekiuny, «Otnanéunas rTubpuauzanusy, «MyTtaresesy.

JlabopaTopHasi padora «/3ydeHne cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN».

IKcKRypceusi «OCHOBHBIE METOIbI U JOCTHUKEHHSI CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIMIO, MJIEMEHHYIO bepmy,
COPTOMCHBITATENIFHBIM yYaCTOK, B TEIUIMYHOE XO34MCTBO, B JIabOpaTOPHUIO
arpOyYHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoI0rMs U CHHTETHYECKASA OMOJIOTUS

OOBEKTHI, HCMHOJIb3yeMble B OWOTEXHOJIOTHMH, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHSI:  XJICOOMEeUeHHnEe, TMONMYYeHUE KHCIOMOJIOYHBIX IPOJYKTOB,
BUHOJieMe. Mukpoouosornuecknii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUYECKHUX
texHosorui. [IpousBoacTBO O€ika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTUM M MHCTPYMEHTOB LIEJICHAIIPABICHHOTO U3MEHECHUS U
KOHCTPYMPOBAHUSI TEHOMOB C LI€JIBIO MOJYYEHHUS] OPTaHU3MOB U X KOMIIOHEHTOB,
CoJIep KaIluX HE BCTPEUAIOIINECS B TIPUPOIC OMOCUHTETHUECKHUE Y TH.

Knerounass mHxeHepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTEHUN U
KUBOTHBIX. Kpuobanku. Comarudeckass TruOpuAu3alus ¢W  COMAaTHYECKUN
smOpuoreHe3. lcrnonap30BaHWE TaruIOWIOB B CEIEKUUM pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHANbHBIX U NOAUKIOHATbHBIX
anmumen 6 MmeouyuHne. VICKyCCTBEHHOE OIUIOJOTBOpPEHUE. PeKOHCTpyKIus
ANLEKIETOK U KJIOHUPOBAHUE >KMBOTHBIX. METOJI TpaHCIUIaHTALUKU SIAEP KIIETOK.



Texnonocuu 0300po6nenus, Ky1bmueUpo8aHus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMEEHHBIX KYAbMYP.

XpoMOCOMHass W TeHHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€HA H
koHcTpyupoBanue pexkomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTrxkeHuns 1 MepCreKTUBBI XPOMOCOMHOM Y TEHHOW MHKEHEPUHU. DKOJIOTUYECKHE
Y 3TUYECKHUE NPOOJIEMbl TEHHOW WHKEHEPUU.

Menununckue OuorexHonoruu. [loctrenomuas mudposas meaumunaa. [TLP-
JMAarHocThka. MeTa0oJIOMHBIN aHaliu3, TeHOUEHTPUYECKUH aHaiu3 MpoTeoMa
YeJIOBEKA I OLIEHKH COCTOSIHUSI €ro 340pOBbs. M CIONb30BaHME CTBOJIOBBIX
kiaetok. TaprerHas Tepanust paka. 3D-OuomnkeHepuss g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOTro OmonmpuHTUHra U ckaddonaunra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHne BEKTOPHBIX BaKIMH C LENbl0 00ecredeHus: KOMOMHUPOBAHHOMN
3amuThl OT Bo3Oyautenedd OPBU, ycTaHoBieHHE MOJIEKYJSPHBIX MEXAHH3MOB
¢bynkunonupoBanusi PHK-conepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmunp! 1 cxemsl: «Vcnoab30BaHME MUKPOOPTaHU3MOB B MPOMBIIIIJIEHHOM
POU3BOJCTBEY, «KiteTouHast nHkenepus», «I eHHast UHKEHEpUs».

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «lloydyeHre MOJOYHOKHUCIBIX TPOLYKTOBY.

Ikckypeusi  «buoTtexHonoruss — BakHEHIIAs MPOU3BOJAUTENIbHAA CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

Conepxkanue BIIM «IIpakTuyeckasi 0M0JI0TUsD)

buojsiorus xkak Hayka.

CoBpemMeHHbIe HarpaBieHus B 6uonoruu. CBsi3b OMOJIOTHH C IPYTUMH HAyKaMHU.
MeTtoapl HaydYHOTO MO3HAHUS OPraHUYECKOTO MUPA.

buonornueckre cucTeMsl Kak MpeaMer uzydeHus ouoaoruu. OCHOBHbIE
IPUHLIMIIBI OPraHU3alUU U PYHKIIMOHUPOBAHUS OMOJIOTUYECKUX CUCTEM.
buosiornueckne CUCTEMBI pa3HbIX YPOBHEH OPraHU3alMU. [ UIIOTE3BI U TEOPUU, UX
poJib B GOPMUPOBAHUN COBPEMEHHOMN €CTECTBEHHOHAYYHOM KapTUHBI MUPA

Hurosiorusa Kak HayKa.



MeToabl U3y4eHHs KJIETKU:MUKPOCKOMHS , PUZUKO-XUMUYECKUE METO/IbI,
pa3ziesieHne U KyJIbTUBUPOBAHUE KIIETOK. PereHne KoOMOMHUPOBAHHBIX 3aJaHU
10 TEME

XVMMHYECKHH COCTAB KJIETKH .

CpoiicTBa 1 pyHKIMU O€IKOB DEPMEHTHI - OMOJIOTUYECKHUE KaTaIu3aTOPhbI
CexBennpoBanue JIHK. MeTo1bl reHOMUKH, TPAHCKPUIITOMUKH, TPOTEOMUKH.
Pemenre KOMOMHUPOBAHHBIX 3aaHUI IO TEME.

CrpoeHue M PyHKIMHU KICTKH.

CtpoeHue UTOoMIa3Mbl OaKTEPUAIBHON U 9 YKApUOTHYECKOM KIIeTKH. MeMOpaHHbIT
npuHUUN cTpoeHus. OpraHeuibl KieTkd. KileTouHoe sSApo — UEHTp ynpaBieHUs
KUBHEJEATENbHOCThIO KIeTku. Kapuomnasma. JuddepeHnmanbHas aKTUBHOCTb
TEHOB: 3yXpOMAaTHH. PerieHrne KoOMOMHUPOBAHHBIX 3aJJaHUM 110 TEME.

OOMeH BelleCTB M MPeBPAallleHHE JHEPIrUU B KJIETKe.

OOMeH BelecTB U NMPEeBpallleHUE YHEPTUH B KIIETKE — OCHOBA BCEX MPOSIBICHUN €¢
KU3BHENIEATeIbHOCTH. ABTOTPO(HBIEC U reTepoTpodHbIe opraHu3Msbl. [Inactuyeckuii
U DHEPreTHYeckuii oOMeH. JTambl SHepreTudeckoro obmena. DOTOCUHTES.
XeMOCHUHTES.

[Tonsitue o OuocuuTe3e Oenka. TpaHCKPUMIUSA U TpaHCIALHMS. [ eHeTHUEeCKUil KO/,
Pewrenne 3amau ¢ UCIoONb30BaHUEM I€HETHYECKOTO KOJIA.

7Ku3HeHHBbIN HUKJ KJIEeTKH.

Knerounsiit nukn. Ilepuoasr kimerounoro nukna. [Ipunnuner pernnmkanuun JJHK.
Mexanuszm permukanuu JJHK. Xpomocombl. Xpomocomubiii Habop. Jlenenue
KJIETKU. MuT03 .OCHOBHBIE TUIIBI PEIICHUS 33/1a4.

CrtpoeHne u pyHKIIMU OPTraHU3MOB
CrpykTypHbIE 4YacTH OpraHusma. B3amMonencTBHE 4YacTed MHOTOKIETOYHOTO
oprann3Ma. TkaHu pacteHuil. TkaHHW >XKMBOTHBIX M 4enoBeka. Opranel Kapkac
pactenuii. CkeneTbl OJHOKJIETOYHBIX M OECIO3BOHOYHBIX KHUBOTHBIX. CKeler
MMO3BOHOYHBIX KWBOTHBIX. JIBM)KEHHME OJHO- M MHOTOKJIETOYHBIX >KHUBOTHBIX.
CkenetHple MBIIIIHI U X pabora. [Tutanue pacrennii. [lutanue oTHOKICTOYHBIX U
OECIO3BOHOYHBIX KUBOTHBIX. [IMTaHWE MO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA.
Jpixanue pacreHmii. JlpIxaHue OCCIO3BOHOYHBIX M ITO3BOHOYHBIX JKHBOTHBIX.
TpancnopT BemecTB y pacTeHUH. TpaHCHIOPT BEMIECTB Yy OECMO3BOHOYHBIX
KUBOTHBIX. KpOBEHOCHasi cHCTEMa IO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA.
JlumdooOpamienue. Brigenenue y pacrenuil. Boinenenue y OeCro3BOHOUYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. 3alllUTa Y OJHOKJIETOYHBIX OpPraHW3MOB. 3allUTa Yy
MHOTOKJIETOYHBIX PACTEHUM. 3alIUTa Y MHOTOKJIETOUHBIX )KUBOTHBIX. IMMyHUTET.



HepBHas cuctema, pedyiekTopHbIM npuHiun padoTsl. ['yMopalibHast perynsiuus u
OSHIAOKPUHHAS CUCTEMA.

Pa3mHoxeHHe U pa3BUTHE OPraHU3MOB

Pa3sMHOX€EHHE KIETOK: MAUTOTUYECKUHN LIUKJI. becrosoe pa3sMHOXKEHNE PACTEHUN U
YKABOTHBIX. DBOJIFOIIMOHHOE 3HAYEHUE TIOJIOBOTO Pa3MHOXKEHUS.

[lonoBoe pa3sMHOXKEHHWE PACTEHHM M KUBOTHBIX. ['amertorene3. HapyxkHoe u
BHYTPEHHEE OILJIOJOTBOPEHHE. .

OCHOBBI T€HETHKH M CeJICKIIUN

OcHOBHBIE TOHATUSA TE€HETHKUH. (OCHOBHBIE 3aKOHOMEPHOCTH HACIEHOBaHUS.
Monorubpunnoe ckpemuBanue. [IpaBuno eauHooOpa3us THOPUIOB MEPBOTO
IIOKOJICHNsA. 3aKOH pACIICIUICHUS MNPU3HAKOB. [HWIloTe3a 4YacTOThl TraMer.
JurubpuaHoe ckpelirBaHue. 3aKOH HE3aBUCHUMOI'O KOMOMHUPOBAHUS MPU3HAKOB
(He3aBUCUMOTO Haclie0BaHus). JloMuHUpOBaHUE. AHAIU3UPYIOIIEE CKPEIIMBAaHUE.
CuerieHHoe  HaciieoBaHue.  XpOMOCOMHasi  TEOpUS  HACJIEICTBEHHOCTH.
I'enetnyeckue Kaptel. l'eHeTka mnosa. I'eHOTMH Kak ILEJIOCTHAas CHUCTEMA.
B3anmoneiicteue TEHOB: KOMIUIEMEHTAPHOE, AIIMCTA3, MTOJIUMEPHSL.
OMOpUOHANIBHOE  Pa3BUTHE  KUBOTHBIX. Tunsl  SUOEKIETOK: OCHOBHBIE
3aKOHOMEpPHOCTH  ApoOnenus. [actpymsiius.  IlepBuuHbBIE  OpraHoreHes.
OMOpuoHaNbHas UHAYKIMS. PoJIb HEPBHOUM U YHAOKPUHHON CUCTEM B 00ECIICUCHHUH
IMOpPUOHANIBHOTO pa3BUTUsA. DOpMBI OCTAIMOpPUOHANILHOTO pa3BuTud. Henpsmoe
pa3BUTHE: MOJHBIA U HETIOJIHBIA MeTaMop(do3. bruonornyueckuii cMbICIT pa3BUTUS C
meramopdo3om.  [lpsmoe  pa3Butue.  MeTOAbl  TE€HETUKH  YEJIOBEKa:
re€HEaJOTUYECKUN, OJIM3HEIOBBIH, LATOTEHETUYECKUH, MOJIEKYJISIPHO-
TCHETUUCCKUI, OMOXMMHYCCKUH.

HacnencrBeHHble OOJI€3HM 4YeJIOBEKAa: TIEHHbIE, XpOMOCOMHbIE. bone3nu ¢
HACIIEACTBEHHOM  NPEAPACHOJIOKEHHOCTRIO.  Memuko  —  TEHETHYECKHE
KOHCYJIbTallNH.



11 KIIACC

Tema 1. 3apoxaeHue W pa3BUTHE SBOJIOMUOHHBIX INpeACTABICHUNA B
onoJiornu

OpomonmonHas Teopust Y. JlapBuna. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas nesTenbHocTh Y. /lapBuHa.

JIBrKy1Me CUITbl ABOJTIONMH BUIOB 110 Y. J[apBHUHY (BbICOKasi MHTEHCUBHOCTD
Pa3MHOXKEHHS OpPraHU3MOB, HACJEICTBEHHass HM3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHKE, €CTECTBEHHBI U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnyecko Teopun d3Bomonuu (CTI). HelTtpanbHas
Teopust dBomounud. CoBpeMeHHas JBONIOLMOHHAS  Ouojorua. 3HAYEHHE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JlemoHcTpanuu

[Toptpersr: Apucrtorens, K. JInanen, XK. b. Jlamapk, 3. 7K. Cenr-Unep, K.
Krosee, Y. lapeun, C. C. UerBepukos, 1. 1. llImansraysen, [Jx. Xonaeun, . K.
benses.

Tabnuib! u cxembl: «Cucrema sxxuBoit mpupoasl (1o K. JIunuero)», «JlectHuna
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm (GopMupoBaHus MPUCTIOCOOTICHUN Y
pacTeHull 1 )KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y.
HapBuna», «Haxoaku Y. [apBuna», «®opmbl OOphOBI 3a CYIIECTBOBAHHUEY,
«IToponbr romy6Geit», «MHoroodbpasue KylbTypHBIX (OpM KamycTbl», «Iloposs
JIOMAIITHUX >KUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BHJOB (o Y. [lapBuny)y,
«CxeMa COOTHOIICHUS ABMXKYIIMX CHJI 3BOMIOUUN», «OCHOBHBIE IOJOKEHHS
CUHTETHYECKON TEOPUH IBOJIFOLIUN.

Tema 2. MuKpoIBOIIOLMSA U €€ Pe3yJIbTATHI

[Tommynsinus Kak 3J€MEHTapHasl €AuHULA 3BOMIOUUA. COBPEMEHHBIE METOIBI
OIICHKM TEHETUYECKOTO Pa3sHOOOpa3uss M CTPYKTyphl momyisuuid. 3Mmenenue
reHooHJa TOMYJSUMU KaK 3JIEMEHTApHOE SBOJIOLUMOHHOE SBJICHHE. 3aKOH
reHetTuueckoro paBHoBecus JIx. Xapau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOJIONMH. MyTallMOHHBIHN
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpeld TeHOB — ciydaiiHbie
HEHaIpaBJICHHbIC U3MEHEHUS YacTOT aJlJIeNiel B momy sanusix. IHPeKT ocHOBATEIIS.
Ippexm b6ymouinounozo eopaviuika. CHUdCeHUe 2eHemuyecKko2o pasHooOpa3usL:
npuyunsl u creocmsus. llposenenue s¢pgpexma opeticha eeno6 6 6ONLUWUX U MATBIX

HONYTIAYUSIX. Murparuu. Nzomsimst TOTTYJISIITHIA: reorpaduyeckas
(mpocTpaHCcTBeHHAs ), OMOIOTHIecKas (PempoyKTHBHAS).
EcrectBennblii otO0p — HampaBistonmii  (aktop sBomonud. Dopmbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMMA, CTAOMJIM3UPYIOIIUNA,  pPa3pbIBAIOIIHIA
(mu3pynTtuBHbIi). [lomoBoit oTOOp. Bo3HHKHOBEHHME W HSBOJIONMS COLUAIBHOTO
MMOBEICHNUS )KUBOTHBIX.



[Tprcnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHKPOIBOJIOLIUU.
Bo3HuKHOBEHHE PUCTIOCOOIECHUH y Opranu3mMoB. ApoMoph 036l U UANOATATITAINH.
[Tpumeps! mprcnocoOIeHn y OpraHu3MOB: MOpQoIornueckue, Gu3noIorniecKue,
Onoxumuyeckue, TnoBeAeHUYeCkHe. OTHOCHUTENBHOCTh  MPUCIIOCOOIEHHOCTH
OpTaHU3MOB.

Bun, ero xpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOIIOIMH. M3omsmus — ximroueBod ¢aktop BupooOpazoBanus. Ilytu u
CIIOCOObI BUJI000pa30BaHMUS: aJJIONaTPUUYECKOe (reorpacduueckoe),
CUMIIATpUUeckoe  (IKOJOTUYECKOE), «MTHOBEHHOE (momumIouIU3aIys,
ruOpuanzanus). JIuTenbHOCTh 3BONTIOIMOHHBIX POIECCOB.

Mexanu3Mbl (GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Pob 3BOTIOLIMOHHOM OMOJIOTUH B pa3pabOTKE HAyYHBIX METOJOB COXPAHECHHUS
OounopaszHooOpaszus. MUKpOIBOMIONMS U KOIBOJIOLMSA MMapasUTOB U HUX XO35EB.
Mexanu3Mbl (GOpMHUPOBAHUS YCTOMUHUBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI €
HEW.

JleMoHCTpauumn

[Toptpetsr: C. C. YetBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomynsironnas
CTpYKTypa Buaa», «Cxema NnposiBJeHUs 3akoHa Xapan—BaiinOepray, «JBuxymme
CWJIbl ABOJIIOLUN», «IKOJIOrMYEcKass M30JSUUs MONYJALHUN ceBaHCKOU (openny,
«I"eorpaduueckas U301 TUCTBEHHULIBI CHOMPCKOM U TUCTBEHHULIBI JAYPCKOID,
«ITonynsAOHHBIE BOJTHBI YUCIEHHOCTH XHUIIHUKOB U KEPTBY», «CxeMa AehCcTBUS
€CTECTBEHHOTO 0TOOpay, «@opMbI O0PHOBI 3a CylecTBOBaHUEY, « MHTyCTpHUambHBbIM
MenaHnu3zM», <«OKuBble  uckomaembie»,  «IIOKpOBUTENBCTBEHHAsi  OKpacka
XKUBOTHBIX», «[Ipegynpexnaronias oOkpacka >KUBOTHBIX», «DU3HOJIOTUYECKUE
apantaiun», «lIpucnocoONIeHHOCTh OpPraHu3MOB U €€ OTHOCHUTEIBHOCTHY,
«Kputepuu Buaa», «Bunsl-nBoitHukn», « CTpykTypa Buaa B mpupoje», «CrnocoObl
BUI000pa3oBaHusy, «I eorpaduyeckoe BumooOpa3oBanme TPEX BUIOB JIAHIBIIIICH,
«IKoJ0TruYecKoe BHUI000pa30BaHUE BUAOB CUHUI», «IlOTUIUIOWIBI pacTeHMID,
«KarmycTHo-peeuHbIN THOPUI.

O6opynoBaHue: repOapruu pacTeHUH, KOJUICKIIMM HACEKOMBIX, uydesia MTHI] U
3BEpe ¢ MpUMeEPaMH Pa3INuHbIX TPUCTIOCOOICHHIM, YyUesa NTHIl U 3BEPEeH pa3HbIX
BUJIOB, TrepOapuy pacTeHWid OJIM3KUX BHUAOB, OOPA30BABIIMXCS Pa3TUYHBIMU
crocobamu.

JlabopaTtopHasi padoTa «BbisiBlieHHEe NU3BMEHUHUBOCTH Y 0CO0€H OJTHOTO BUA.

JlabopaTtopHasi padora «IIpucrnoco0seHrs OpraHu3MOB U UX OTHOCUTEIIbHAS
11E€7IECO00Pa3HOCThHY.

JlaGopaTtopnass pabGora «CpaBHEHHE BHJOB MO MOP(HOIOTHYECKOMY
KPUTEPHUIO.



Tema 3. Makpo3BoJironus U €€ pe3yJabTaThbl

Metonbl  HM3ydeHHS MaKpO3BOMIOLMHM. [laneoHTOnOrmyeckue MeTO[bI
u3ydeHus: oHBomoruu. l[lepexomubie  ¢GopMbl W (PUIOTEHETUYECKUE  PSIIBI
OpTaHU3MOB.

buoreorpapuyeckue meTonbl u3ydeHus: sBoiouuu. CpaBHeHUE QIIOpHl U
dbayHpl MaTepuKoB M OCTpOBOB. buoreorpaduueckne obmactu 3emnau. Bumsi-
SHJEMUKHU U PEIUKTHI.

OMOpPHOJIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METO/bl U3YUCHUS
ABOIOLMH. ['€HeTHuecKne MeXaHU3Mbl JBOJIIOLMM OHTOTE€HE3a M IMOSBJICHUS
SBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OPraHBbI.
PynuMentapubsle  opraHbl M aTaBU3Mbl.  MOJEKYISIPHO-TEHETHYECKHUE,
OMOXUMHUYECKUE U MAaTEMAaTUUECKUE METO/Ibl U3YUCHUS SBOJIOIMU. [ OMOIOTHUYHbIE
redbl. COBpEMEHHBIE METO/IbI ITOCTPOCHUS (PUIIOTEHETHYECKUX JIEPEBHEB.

XpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO6nue 3aKOHOMEPHOCTH (MpaBuia) 3BOJONUU. [Ipunyun cmenvl QyHKYUl.
HeoGpaTtumMocTs 3BoitonMK. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
DBOJIOLINH.

JlemoHcTpanuu

[Toptpetsi: K. M. bap, A. O. Kopanesckuii, ®. Mrosiep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOreHETUUECKUI PsIl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»,  «Punuodutsl»y,  «CemeHHBbIE
nanopoTHukn», «buoreorpaduueckue 30HB 3emim», «lpeid KOHTHHEHTOBY,
«Penuktery, «HadanmpHble cTaauu 5SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYUHBIE W aHAJNOTMYHBIE OpraHby, «PyIUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YEJIIOBEKAa W IUMIIaH3e», «[1aBHbIE
HaIpaBJIeHUS 3BOJIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH 3BOJIFOLII.

O6opynoBanue: KOJUICKITUH, TepOapuu, MYJSDKA HCKOMAEeMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISI’KU TOMOJIOTHYHBIX, AHAJOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUJIEKIIUHA HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHe )KU3HA HA 3emJie

Hay4Hbie ruUmoTe3sl MNPOUCXOXKACHUS >KU3HM Ha 3emiie. AOUOTeHE3 W
nancrnepmusi. JJoHaydyHble TPEACTABICHUS O 3aPOXKIACHUU KU3HU (KPEAllMOHU3M).
['MnoTe3a MOCTOSTHHOTO CaMO3apOXKIEHUS )KU3HHA U €€ ONpOoBEpKeHUE onbiTamu O.
Penu, JI. Cnannanuanu, JI. [lactepa. [Ipoucxosxaenue skM3HU U aCTPOOUOJIOTHSI.

OcHOBHbIE ATaIbI HEOPTraHUYECKON ABOJIIOLIUH. [InanerapHas
(reooruueckas) SBOMIONUSA. XHMHYECKAas OHBOMIONHSA. AOHWOICHHBIM CHHTE3
OpraHu4eckux BemecTB U3 Heopranudeckux. Omeit C. Mwummiepa u I'. FOpwu.
O6pazoBanue noaumepoB u3 moHomepoB. Koanepsarnas runoreza A. 1. Onapuna,
runore3a nepBuyHoro OynpoHa JIk. XonneiHa, reHeTudeckas rumotesa [



Ménnepa. Pubosumer (T. Yex) u rumoreza «mupa PHK» VY. T'unbGepra.
dopmupoBaHue MeMOpaH U BO3HUKHOBEHUE MPOTOKIIETKH.

Hctopus 3emnn u MmeToibl €€ n3yueHus. MickonaeMble OpraHu4ecKue OCTaTKH.
['eoxponosiorust u €€ Meroabl. OTHOcUTENbHAS U aOCOJIOTHAsE F€OXPOHOJIOTHS.
['eoxpoHOJIOrMYeCKast MIKala: S0HbL, 3Pbl, IEPUOIBL, STIOXH.

HauvanbHbie 3Tanbel opraHudeckord »sBoonud. [logBiaeHne u 3BOIOLUA
NEPBBIX KJIETOK. DBONIOLUSA MeTa0onn3Ma. BO3HMKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKN KaK aHAJIOr MEpPBbIX Ha 3emiie COOOIIEeCTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[TpoucxoxaeHne s3ykapuoT (CUMOUOTEHE3). DBOJIOLNOHHOE TPOUCXOKACHHE
BUPYCOB. [IpoucxoxknaeHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE 9Tallbl BOJIONMU BbICIIUX pacTeHu. OCHOBHBIE apOMOPGO3bI
pacreHuii. Bpixon pacrenur Ha cywy. llosBieHue CHIOpPOBBIX pacTeHUN U
3aBoeBaHHEe UMM Cymd. CeMeHHbIe pacTeHud. [IpoucxokaeHne IBETKOBBIX
pacTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKU3Hb B BOAE. DBOJIOLHUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimil. [IpoucxoxaeHne MICKOMUTAOIINX U
ntui. [lpunnun kimrodeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMU U
MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3emMje MO ’paM W MepuoiaM: apxeu, MpPOTEPO30i,
najaeo30ii, Me3030i, KaitHo301. OO0Ias XapaKTepruCTUKa KIMMaTa U T€0JIOTMYECKIX
npoueccoB. [losiBieHne U paciBeT XapaKTEPHbIX OPraHU3MOB. YTIIE0Opa3oBaHUE:
€ro yCJIOBUS U BIIMSHUE HA ra30BbIil cOCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHHSI — 3KOJIOTMYECKUE KPU3UCHI Ipouuioro. [IpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHHUil. COBPEMEHHBIM 3KOJOTMYECKUN KPHU3UC, €ro
ocobenHnoctu. [Ipobiema coxpanenus 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHumdyeckoro mupa. [lpuHuumnel knaccudpukanuu
oprann3mMoB. OCHOBHbBIE CUCTEMATUYECKUE IPYMITBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Penau, JI. Cnanmnanuanwu, JI. ITactep, . 1. Meunukos, A. .
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. FOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lactepa mo
U3YUYEHHUIO CaMO3apOoxaAeHUs Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpm»,
«JTanbl  HEOPraHWYECKOW  HBodOUUM», «['€oXpoHOJIOrMYecKass  IIKaiay,
«HauanpHbIe 3Tanbl OPraHUYECKOW IBONIONUNY, «CxeMa 00pa3oBaHUS 3YKApHUOT
nyTéM cumoOuoreHeza», «CucremMa KUBOM NpUpPOAbD», «CTpoeHue BUPYCAY,



«Apomopdossl  pacrenuity, «PuHHOGUTEY, «OTHOKIECTOUYHBIE BOJOPOCIHY,
«MHoroxksierounsle  Bogopocim», «Mxwu», «llanopotHukm», «l omoceMeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHUI», «CxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomop(}o3bl KUBOTHBIX», «I[IpocTeitmmey, «Kumeunononoctueiey, «llnockue
yepBu», «YUneHuctonorue», «PbiOb», «3emMHOBOIHBIEY, «[IpecMmbikarommecs,
«Itnpy, «Miekonuraromue», «Pa3Butre xKu3HU B apXeUCKOU 3pe», «Pa3Butue
KA3HU B IIPOTEPO30MCKOM dpey, «Pa3BuThe KU3HM B IAJCO30MCKOU 3pey,
«Pa3BuUTHE KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B KAWHO30MCKOU 3pey,
«CoBpeMeHHas cucTeMa OpraHuYECKOro MUPay.

O6opynoBanue: repbapuyd pacTeHUM pa3IMYHBIX OTAEJOB, KOJIIEKIIMH
HACEKOMBIX, BIIAXKHBIE MPENAPAThI KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJUJIEKIIUH
WTJIOKOXKHX, CKEJIETHI I0O3BOHOYHBIX KUBOTHBIX, UydeJia MITUIL U 3BEPEN, KOJUICKIIUN
OKAMEHEJIOCTEM, IIOJIE3HBIX HMCKONAEMbIX, MYJBSIKM OpPraHMYECKUX OCTaTKOB
OpPraHu3MOB.

BupryaabHas gadopaTopHas padora «MojennpoBaHue onbIToB Musepa—
FOpu 1o nu3ydeHuto abMOTreHHOr0 CUHTE3a OPTaHUYECKUX COSTMHEHNUM B IEPBUYHOMN
atMocdepe».

JlabopaTtopnasi paGora «/3yueHue M omnHcaHuWE HMCKONAEMbBIX OCTAaTKOB
JPEBHUX OPraHU3MOB).

IIpakTnueckass padora «l3ydueHne O0COOCHHOCTEH CTPOCHUS PaCTECHUM
Pa3HBIX OTACIOBY.

IIpakTuyeckas padora «3yyeHue 0COOEHHOCTEH CTPOEHUS MTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Paznenbl 1 3agaun aHTpONoOaoruu. MeTo1bl aHTPOIIOJIOTHH.

CraHOBIICHME TIPEICTABICHUN O MPOUCXOXKIACHUM YeEJOBEKa. PennrnosHeie
BO33peHUs. COBpEMEHHbIC HAYYHbIE TEOPUU.

Cx0ACTBO yenoBeKa C )KUBOTHBIMU. CUCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBunerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMH:  CpPaBHUTEJIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU31M0I0r0-OMOXUMHYECKHUE,
noBeaeHYeckre. OTINYMS YETOBEKa OT KUBOTHBIX. [IpAMOXOKICHUE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BuTHE rOJOBHOrO MO3ra U BTOPOM CHUTHAJIBHOMU
CUCTEMBI.

JIBrkymiue cuiibl (akTopbl) aHTPONOreHe3a: OUOJIOrHYecKre, COllualbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLIMATIBHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaAWM AHTPOIIOTeHe3a. PaHHWE YeloBEeKOOOpa3HbIe O00E3bSHBI
(POKOHCYJIBI) ¥ pAHHUE TMOHTHJIBI — OOIIHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JTtoJed. ABCTPAJIONUTEKU — ABYHOTHE MPEAKU JoJel. YeroBeK yMeblil, epBbie
W3TOTOBIICHUS OPYIUH TpyAa. UenoBeK MPsIMOXOISIIIMNA U IIEPBBIM BBIXO/I JTIOAEH 3a



npenensl Appuku. YenoBek reiens0eprekuii — 001t npeiok HeaHAepTaIbCKOTO
YEJIOBEKA M YEJIOBEKa pa3ymMHOro. YeloBeK HEaHAEPTAIbCKUM KaK BHJ JIKOJEU
XOJIONHOTO KiMMaTa. YeloBeK pa3yMHBIMA COBPEMEHHOIO THIIA, JIEHHCOBCKHM
YeJIOBEK, OCBOCHHE KOHTMHEHTOB 3a mnpenenamu Adpuku. Ilaneoreneruka u
MajJeoreHOMHKA.

OBOJIOLHS COBPEMEHHOIO 4esnoBeKa. EcTecTBEHHBI OTOOp B MOIMYJIALMIX
yenoBeka. MyTanMoHHBIA mpouecc W noauMopdusM. [lomyssioHHBIE BOJHBI,
npeiid reHoB, murpanus U «d(PQGeKT ocHOBATENs» B MOMYJSIHUAX COBPEMEHHOIO
YEJI0BEKA.

UYenoseyeckue pacel. IloHarue o pace. bousbiume pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHAs  (PKBATOpUAlIbHAs),  MOHTOJOWAHAs
(a3maTcko-aMepuKaHcKas). Bpems u myTu pacceiieHHs 4YeloBeKa IO IJIaHETe.
EnuHcTBO  4yenmoBeuecknx — pac. HaydHas  HECOCTOATENBHOCTh — pacu3Ma.
[Tpucnoco0IeHHOCTh 4YeNoBEKa K pa3HbIM YCIOBUSM OKPYXarolel Cpesbl.
Bnusgnue reorpadguyeckoil cpepl U aperida reHoB Ha MOp(OJIOruio U (PU3UOJIOTHIO
YeJIoBeKa.

MexaucuviiiHapable  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOIIOJIOTMM.  OBOJIOLUHMOHHAS  AHTPONOJIOTHS W MAJCOAHTPONOJIOTHS
YeJIOBEUECKUX NOIMysiuuid. buoconnanbHble HcCIeNOBaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOTMYECKOT0 M COLMATIBLHOTO B YEJIOBEKE.

JleMoHCcTpauumn

[Toprpersr: Y. lapsun, JI. Jluku, 4. . Porunckui, M. M. I'epacumos.

Tabmuiel U cxeMbl: «MeToIbl aHTPOMOJOTHIY, «I 0JJOBHON MO3T UeJIOBEKay,
«YenoBexkooOpa3Hble 00€3biHb, «CKeleT uegoBeKa M CKEeJeT IIMMIIaH3e»,
«PynuMeHThI 1 aTaBu3MbD), «JIBHKyIIME CHIIBI aHTPOIIOTEHE3A», « IBOJIIOLIUOHHOE
JIPEBO  4YENOBEKa», «ABcTpajtonutTek», «YenoBek  ymenwli»y, «YenoBek
NPSIMOXOAIIMIY, «JleHncoBCkui yenoBek» «Heanaepranbubby, «k KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITarnbl SBOJIOLNHN YEJIOBEKa», «Packl UelioBeKay.

O6opynoBaHue: MyJSDKM — OKaMEHEJIOCTEeH, MpEeAMETOB  MaTepuaIbHOM
KyJIbTYphl ~TpPEAKOB 4YeloBeKa, penpoaykuuu (dororpadun) KapTuH ¢
MUQOJIOTUYECKUMU U OHOJICUCKUMM CHOKETAaMH TPOUCXOXKJICHUS YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BeKa, MOJIEIb
yeperna 4yesloBeKa U ueperna MMMITaH3e, MOJIeTb KUCTH YeJIOBEKa U KUCTH IIUMIIaH3e,
MOJEIHN TOpCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0OCOOEHHOCTEH CTPOCHHUS CKeJeTa
YEJIOBEKA, CBA3aHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnyeckas padora «/3ydyeHne 3K0JI0rMUECKUX aJanTalui YeIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHUSIX OPraHU3MOB M
HAIOPraHU3MEHHBIX CUCTEM C OKPY KaKIIel cpeaou



3aposkaeHue U pa3BUTUE 3KOJOTuH B Tpyaax A. 'ymOonbara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3znenst u 3amauu
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTUMH HAYKAMH.

Metonbl sxosioruu. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHH:
NpUpoOAHbIE W JiabopaTtopHble. MojenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, pETUOHATBHBIN U TJI00ATbHBII.

3HauY€HHE OSKOJOTMYECKUX 3HAHMM Il  4YeJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTHYECKOH KYJIbTYpPbI U 3KOJIOTHYECKOM IPAMOTHOCTH HACEIECHUSI.

JlemoHcTpanuu

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynee, H. A. CeBepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl 3Konoruny, «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlaGopaTopHas padora «3yuenue METO/JIOB 3KOJIOTUYECKUX
HCCJIEIOBAHUIN).

Tema 7. Opranusmsl U cpea OOUTAHUSA

DkoJyoruyeckue (PaKTopbl U 3aKOHOMEPHOCTH UX nericTus. Kimaccudukanms
IKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKHE, OMOTHUECKHUE, aHTpOIIoreHHbIe. O01ume
3aKOHOMEPHOCTH AEHCTBUA 3KoJiornueckux ¢akropos. IIpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TonmepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpTaHU3MBI.

AlGuoTtnueckue ¢dakrtopel. CBeT Kak sKonorudeckuit (axrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUN M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CUTHalbHas poJib CBETA.
doToneprUOaU3M.

Temmneparypa kak oskojormdeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opranu3Mbl. [ToMKUIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxuocTs kak skonorumyeckuil (axrtop. Ilpucnocobienus pacteHuil K
nojaJiep >KaHuio0 BogHoro Oananca. Knaccudukanus pacTeHUN MO OTHOIICHUIO K
Boje. [Iprucnoco6ienrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpensl oOuTaHWs OPraHU3MOB: BOJHAs, HA3€MHO-BO3MYIIIHAS, MMOYBEHHA,
IyOMHHAsT  TIOANIOYBEHHAsl,  BHyTpUOpraHuzMeHHas.  Dusuko-xumMudeckue
0COOEHHOCTH cpefl oOuTaHusi opraHu3MoB. [Ipucnoco6ieHuss OpraHu3MoB K KU3HU
B Pa3HbIX cpeaax.

buonornueckue putmbl. BHemiHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
rouyHbIe PUTMBL. [IpUCTIOCOOICHHOCTh OPTaHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.



Xuznennsie popmbl oprann3moB. [lonsTre o xxu3HeHHoi popme. XKuzneHHsie
bopMBI pacTeHMil: NepeBbs, KyCTapHUKH, KyCTapHUYKH, MHOTOJIETHHUE TpPAaBBHI,
oJHOJIeTHHE TpaBbl. KU3HEHHBIE (POPMBI )KMBOTHBIX: TUAPOOHOHTHI, T€OOUOHTHI,
a’3poOHOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue dakTopsl. Bumbl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIHS,
XHUIIHUYECTBO, cuMOno3 u ero ¢opmel. Ilapasutusm, koomeparusi, MyTyajau3M,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduaeckue
B3auMoOJecTBUS  (Tomuyeckue, (Qopuyeckue, (Qpadbpuueckue). 3HAUCHHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpee
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYCHUSI.

JleMoHCTpauun

Tabmuubl U cxembl: «Ikonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHE TPYIIIHI JKUBOTHBIX MO OTHOLICHUIO K CBETY», «TE€mIOKpOBHbIE
KUBOTHBIC», «XOJOJIHOKPOBHBIE 3JKUBOTHBIE», «DHU3MONOTMYECKUE aaanTaluuu
KUBOTHBIX», «Cpenpl o0OUTaHUS OpraHu3MoB», «buosiormyeckue puUTMBDY,
«KuzneHHble (POpMBI pacTeHUI», « Ku3HEeHHBIE (DOPMBI )KUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIUCTBEHHOTO JIeca», «IJKOCHUCTEMA XBOMHOro jeca», «llemn nuranusy,
«XUIITHUYECTBOY, «ITapazutuzmy, «KoHKypeHIus», «CumOmn03»,
«KoMmmeHcanuzmy.

O6opynoBanue: repOapuu pPacTeHUNW U SKUBOTHBIX, MPUCTOCOOJIEHHBIX K
BIUSHUIO Pa3IUYHbIX OKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIIMBBIX PACTEHUMN, CBETOJIIOOUBBIC, TEHENIOOUBHIE U
TEHEBBIHOCJIMBBIE KOMHATHBIE PACTEHHUSI, TepOapuu M KOJUICKIINHN TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUH, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMH >KUBOTHBIX, OOUTAIOIIMUX B Pa3HBIX cpeaax,
repOapu MU KOJUICKIIMM PACTEHUW © IKUBOTHBIX, OO0JAAIONIMX YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHUSIM YCJIOBHM JXM3HM, Trepbapuu u
KOJUIEKIIUU PACTEHHM M JKUBOTHBIX PA3IUYHBIX >KM3HEHHBIX (POpPM, KOJUIEKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3JIMUYHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopHasi padora «BpIgBICHHE NPHUCTIOCOOICHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlabopaTtopHnasi pabora «AHaTOMHYECKHE OCOOCHHOCTH PACTEHUI U3 PA3HBIX
MeCT OOUTaHHUS.

Tema 8. Dkos10rusi BUAOB U MOMYJIANMIA

OKOJIOTUYECKHE  XapaKTEPUCTUKHU  TOIMYJIALMH. [Tonmynsimuss ~ Kak
Ounonoruyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U



0COOEHHOCTEM OMOJIOTUHU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPbI
nonynsuuid. OCHOBHBIE TOKa3aTead NOMYJSUUU: YHUCIEHHOCTh, IIJIOTHOCTD,
BO3pACTHasi M TOJIOBAasE CTPYKTYpa, POXKIAAEMOCTb, IPHUPOCT, TEMII POCTaA,
CMEPTHOCTb, MUTPALIUA.

OKoJlornyecKkas CTpykTypa nonysinud. OLeHKa YMCICHHOCTH MOIYJISILUH.
JlunaMyKa MOmyJsiiuu U €€ peryisinus. bHoTHYecKuid NMOTeHLHMA MOMYJISLUU.
MonenupoBanue AMHAMUKY nonyJisinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILIUY.
KpuBble BbDKHMBaHUS. Perymnsiius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,
3aBUCSILUX U HE 3aBUCAIIUX OT IJIOTHOCTH. DKOJIOTUYECKUE CTPATETUU BUIOB (T- U
K-cTparerun).

[Tonsitue 00 »KoNOrMUeckoil Huie Buaa. MectooOutanue. MHoromepHas
Mozenb dkosiormdeckon HumM [k .M. XatumHcona. Pa3zmepsl skosiormdeckon
HuM. [loTeHnnanpHas u pealn30BaHHAs HULIU.

Bun kak cucrema mnomynsauui. Apeansl BUIOB. BUIbl M MX KU3HEHHBIE
CTpATEruu. JKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCT TOBEJCHUsI W MHWrpauuid >KUBOTHBIX. buosormueckue
WHBA3UU 4yKEPOIHBIX BUOB.

JlemoHcTpanuu

[Toptper: x. W. XaTunHCOH.

Tabmuubl W cxembl: «IKOJOTHYECKUE XapAKTEPUCTHKU MOMYJSALUNY,
«IIpocTpaHncTBeHHass  CTpyKTypa mnonmyisauuu», «Bo3pacTHble  mupamuabl
nonyasaunun», «CKOpOCTh  3aceleHuss MOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opraHuzMammn», «Mojeib 3kosiorndeckor Humu k. M. XaTunHcoHay.

O6opynoBaHue: repbapuu pacTeHUN, KOJIJICKIIMN YKUBOTHBIX.

JlaGopaTopHnasi padora «IIpucnocobsieHusI CEMSH PAaCTEHUM K pacCEICHUION.

Tema 9. Iko10rus cO00IECTB. IKOJIOTHYECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsizu Mexay
OpraHu3MaMH B OUOIIEHO3E.

Dxocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHATBHBIE
OJIOKM OpPraHuM3MOB B DJKOCUCTEME: MPOAYLUEHThl, KOHCYMEHTBI, PEIYyLICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBel ¥ MBI B 3KOCUCTEMAaX. KpyroBopoT BeIEeCTB U IOTOK 3HEPTUU
B DKOCUCTEME.

OcCHOBHBIE IOKA3aTENH IKOCUCTEMBL. broMacca u mpoayKuus. JKOJIOTHIECKUE
nupamMubl YUCesl, OMOMAcChl U SHEPTUU.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Duykmyayuu.
HanpaprienHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccud. [lepBuunbie u
BTOPUYHBIE CYKIIECCMM W MX MPUYUHBI. AHTPONOI€HHbIE BO3JAEHCTBUS Ha



cykueccuu. Knumakcuoe cooGmiectBo. bruopaznoobpasue u moiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIIECTB.

[TpuponHbie 3KOCUCTEMBI. JKOCUCmeMbl 03EP U peK. DKOcucmemvl Mopeti U
oKeano8. Ixocucmemvl MYHOP, 1€CO8, Cmenel, nyCmbiHb.

AHTpPOIIOTEHHBIE 3KOCHUCTEMBI. ATPOIKOCHCTeMa. ATpOIEHO3. Pazmuums
MEXIy aHTPOIIOTEHHBIMH U IPUPOTHBIMHU YKOCHUCTEMaMHU.

YpOoskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocuctem. [oposackas
bropa u ¢ayna. CuHaHTpomM3alus TOpOACKON ¢ayHbl. buonormyeckoe u
XO3SIMICTBEHHOE 3HAYCHUE arpPOIKOCHUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
skocuctemax. Ponb kackadnoco 3gpghexma u 6udo8-30ughukamopos (Kirouegvix
61008) 6 (yHKyuoHuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCHCTEMaMH. Y CTOMUYMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBUIA.

Mexanuzmwi 6030eticmaust 3a2psA3HeHUll PA3HbIX MUNO08 HA CYOOP2aHU3MEHHOM,
OpP2aHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBYI
9KOJIO2UYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 8030eucmausi. MeTomonorus
MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOIIOTCHHBIX YKOCHCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuupt u cxembl:  «CtpykTtypa  OuoleHO3a»,  «DKOCHUCTEeMa

HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMAa XBOMHOTO Jieca», «DyHKIHOHAJIbHBIC
IPYIIIbI OPraHU3MOB B 3KOcUCTEMEY, « KpyroBOpOT BelIeCTB B SKOcUCTEMEY, «Ilenn
nuTaHus (macTOuIHas, JOETpUTHAs)», «IKOJOTHYECKas NUpaMHuaa YHCeI,
«IJKkonoruyeckas nupamuaa OMOMacChly), «IKOJOTHUYECKas MUpaMuia SHEPTUN»,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBieHHE Jieca Mmocie
noxapa», «9KocucTemMa 03epa», «ArpoueHo3», «KpyroBopor BemecTs u MOTOK
DHEPTUU B arporieHo3ey», «[Ipumepsr ypOosKocucTEMY.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, uydesia MTHI[ U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHUH, aKBapUyM KaK MOJIETh
HKOCUCTEMBI.

IIpakTuyeckas padora «3ydenne u onucanrue ypo03KOCUCTEMBDY.

Jlabopatopuass padora «l3ydeHue paszHooOpazusi MEJIKUX MOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX IKOCUCTEMAX).

IKCKYpcUsi «DKCKYpCHsl B TUIIMYHBIM OMOTeoleHo3 (B 1yOpaBy, OEpe3HsIK,
eJIbHUK, HA CYXOJIOJIbHBIN WM TOMMEHHBIHN JIYT, 03€p0, OOI0TO)».

IKCKYypcusi «DKCKYpCHUsl B arposKOCHCTeMY (Ha MOJi€ WIM B TEIUIMYHOE
XO34MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA



buochepa — obmemmanerapHas o0ojiouka 3eMIIH, TIE€ CYIIECTBYET WIIH
CyIIIeCTBOBaJIA XKM3Hb. PazBuTHe mpeacTaBieHuit o 6umochepe B Tpymax J. 3rocca.
Yuenue B. . Bepranckoro o 6uochepe. O6mactu 6uochepst u e€ coctas. XKuboe
BeIeCTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouochepsl Kak
rI106anpHOM IKOCcHCcTeMBI. JlnHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIIECTB ¥ OMOTEOXUMHYECKHE UKJIIBI (YTIepoa, a30Ta). PUTMUYHOCTE SIBICHUH B
ouocdepe.

3oHanbHOCTH OMocdepsl. [TousTre 0 Guome. OCHOBHBIE OMOMBI CYIIIH: TYH]IPA,
XBOMHBIC Jieca, CMEUIAaHHbIE U IIUPOKOJIUCTBEHHBIC Jieca, CTENH, CaBAaHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BRICOKOTOPh. Kimmmat, pacTUTEIIbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaa 1
onocdepHbIX PYHKITUH.

JleMoHCTpauumn

[Toptpetsr: B. U. Bepranckuii, 3. 3rocc.

Tabmuubl 1 cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azoTa B mpupone»,
«KpyroBopoT yriepona B mpupoae», «KpyroBopoT Kuciopojga B MpUPOIEY,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cyminy, «Kinnmarnueckue
nosica 3emnn», «TyHapay, «Takra», «Cmemanneiii nec», «llIupokonucTBeHHbIM
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponnueckuil gec.

O6opynoBaHue: repOapuy pacCTEHUH pa3HbIX OMOMOB, KOJIJICKIIMH )KMBOTHBIX.

Tema 11. YesnnoBek M OKpy:xa0OIIaf cpeaa

DKOJIOTUYECKHEe KPHU3UChl M WX NpUYMHBL. Bo3neiicTBue denoBeka Ha
ouocdepy. 3arps3HeHre BO3AYIIHON cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOJTHOM
cpenpl. OxpaHa BOAHBIX pecypcoB. Paspymienune mnouBbl. OXpaHa MOYBEHHBIX
pecypcoB. M3menenue kimmara.

AHTpOIIOT€HHOE BO3/ICICTBUE HA PACTUTENbHBIA M KUBOTHBIA Mup. OxpaHa
PacTUTENBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC NMPUHIIUIBI OXPAaHbI MPHUPOJIBL.
Kpacaeie kHuru. Oco0o oxpansemblie mpupoansie Ttepputopun (OOIIT).
borannueckue caapl U 300J10THICCKUEC TTAPKHU.

OCHOBHBIC TIPHUHIIUIBI YCTOMYMBOTO PA3BUTHUSI YEJIOBEUECTBA U TMPUPOJIBI.
PanronanpHO€ ~ MPUPOIOMONB30BAaHUE WM COXPAHEHHE  OHMOJIOTHYECKOTO
pasHooOpasust 3emusid. OOIME 3aKOHOMEPHOCTH TJIOOAIBHBIX DKOJIOTHUYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €T0 BEPOSATHBIE MOCIEACTBUS.

Pa3BuTne METOJOB MOHUTOPWUHTA PA3BUTHS OMACHBIX TEXHOTCHHBIX
nporueccoB. Cucmemmuvie uccie008anus nepexooa K pecypcocoepezaoujei u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcowi.
Hayuonanvuvle ungopmayuonnvle cucmemsi, odecneuugarowjue O00CmMyn K



uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcHobl
9Kopeabuiumayuyu dKocucmem u cnocooos 060pvObI ¢  OUONOBDPEHCOCHUIMU.
Pexoucmpykyus mopckux u nazemuvix sKocucmenm.
JdeMoHCcTpauU
Tabnuiibl U cxeMbl: «3arpsi3HeHHe aTMoCeEpbI», «3arpsa3HeHue ruapochepo,
«3arpsizHeHue ouBbDy, «[lapHuKoBBIN d3ddexT», «Oco00 oXpaHsieMble TPUPOIHBIC
TeppUTOpUN», «MOAENnU YyIpaBiIsieMOro MUPAY.
Oo6opynoBanue: ¢otorpa@uu oxXpaHsSEMbIX pacTeHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickoit @eneparuu, KpacHoii KHUTH peTHoOHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OoOy4JaromMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIE,
METaINpEeIMETHBIE U TTPEIMETHBIC.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
IpaXXJaHCKOM MUJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIbHOCTH
U CaMOONpPEACNICHUIO, Haluyue momugayuu K OOydeHHUIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOT0 00pa30BaHUS, HAIUUUEe NPABOCO3HAHUS YKOJOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBbI.

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUM JJOCTUTAIOTCS B
CAMHCTBE YYEOHOW ¥ BOCHUTATEIBHOW JCSATEIBHOCTHU B COOTBETCTBUU C
TPAAUIMOHHBIMU POCCUMCKUMM COLMOKYJIBTYPHBIMU, UCTOPUYECKUMHU U TYXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IPUHSATHIMA B OOIECTBE MpaBUIaMHU M HOpPMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUsS, CAaMOBOCIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3WLMUU JIMYHOCTH, MATPUOTU3MA U
YBAXCHUS K 3aKOHY W IPABOIOPSJKY, YEJIOBEKY TPy/a U CTAPIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPpAAULKUSAM MHOTOHALMOHAIBLHOTO Hapoxa Poccuiickonn denepauuu, IpUpPOLE U
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUsI ydeOHOro mpeamera «buosorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHMX  YOCXKJCHUH, COOTBETCTBYIOIIHNX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITA U OMNbITA ACATCILHOCTH B MPOIECCE peaav3alryd OCHOBHBIX HAIpPaBJICHUMN
BOCITUTATEJIbHOU JICSITEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMKM 00YYaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00SI3aHHOCTEH, YBOXKCHHE 3aKOHA
Y MPABONOPSIKA;



TOTOBHOCThH K COBMECTHOM TBOPUECKOH JI€SITEIIbHOCTH MPU CO3JaHUU YUEOHBIX
MPOEKTOB, pENICHUM Y4EeOHBIX M TO3HABATEJIBHBIX 3a/a4, BbBIOJIHEHUHU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB MPU OOCYXXJCHUU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MEHTUYHOCTH, TAaTPUOTU3MA,
YBOXKEHHUS K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH Tiepe PoauHon, ropaoctu
3a CBOM KpaH, CBOIO PonuHy, CBOM S3BIK M KYJIBTYpYy, NPOIUIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM IPHUPOIbI,
JTOCTIXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OMOJIOTHMH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHWBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HAHHUE JIMYHOTO BKJIaJa B MMOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENSAM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUH C
TpaauuusMu HapooB Poccuu;

4) 3¢TeTH4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMMAaHHUE YMOLUMOHAIIBHOTO BO3JICUCTBHS KUBOU MPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXXEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIJICHHE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMAaHUE U peanu3alysi 310poBOro 1 6€301macHoro oopasa xu3Hu (310poBoOe
MUTaHKUE, COOJIIOIEHUE TUTHEHNYECKUX TPAaBUII U HOPM, cOaTaHCUPOBAHHBIN PEKUM
3aHATAA W OTObIXa, peryspHas (Qu3mueckas axKTUBHOCTH), OEpeXHOTO,
OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DPU3MUECKOMY U
IICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIWBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCTIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0II00HE;

TOTOBHOCTh K AKTUBHOH JESITEIBHOCTU TEXHOJOTMYECKOM M COLMAIIbHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodecCHoHATbHON JNesTeNIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymed mnpodeccud H  peau30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOrM4eCKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIIEHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX IOCJIEICTBHMA IS
OKPYKAIOIIEU CPELBIL;

OCO3HAaHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIOCOOHOCTH UCIOIB30BaTh MPUOOPETaEMble TPU U3yUYEHUU OMOJIOTUH 3HAHUS
M YMEHUS TIpU  peHIeHHd MpoOsieM, CBA3aHHBIX C  palMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HAIIPaBJICHHBIX HA COXPAaHCHUE PABHOBECUS B DKOCHUCTEMAaxX, OXpPaHy BHUJOB,
aKOocucTeM, orochepsr);

AKTUBHOE HENPUATHE ACHUCTBUM, IPUHOCAILNX BPE OKPYKAIOLIEW IPUPOTHON
cpene, yMeHHE MPOrHO3UPOBATh HEOJIArOMPHUITHBIE SKOJOTHUYECKHE MOCIEACTBHS
IIPEANPUHAMAEMBIX IEUCTBUM U NIPEJOTBPALIATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH AKOJIOTUYECKOMN HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTHUUECKOMN NIEITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYpbl KaK CpPEACTBa
B3aMMO/ICHCTBUSI MEXK]TY JIFOJbMU U TIO3HAHUS MUPA;

MOHMMAaHUE creruduKd OHOJIOTMM KaK HayKd, OCO3HAHHUS €€ poJikd B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEW M PEHICHUH MpoOJIeM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieyeHuss HOBOTO YpPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX peIaTh PEeCypCHbie  MPOOJEMbI  Pa3BUTHUSA
YeJI0BEUECTBA, MMOMCKA MyTel BBIXOAA U3 III00aJBHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi  mepexojla K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUM OWUOJOTHYECKUX 3HAHUN B IIEJISIX
MOBBIINIEHUs OOIIEeH KyJbTYpbl, €CTECTBEHHO-HAYYHONW T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIbHOM TPaMOTHOCTH OOydarmuxcs, GopMHpyeMoit
IPY U3y4CHUH OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh TIOJydaeMble 3HAHUS JIs aHaiu3a u
OOBSCHEHHUS SIBIICHUN OKPYXKAIOLIEro MUpPA U MPOUCXOAANIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCTOJIB30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Tpo0JIeM B peaabHbIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JESTEIbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AESTEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3oBaHUIO H
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMHU.



METAINIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yabTaThl OCBOCHHS Y4eOHOTO mpeameTa «buosorus»
BKJIIOYAIOT: 3HAaYMMble JUISI (OPMHUPOBAHHS MHUPOBO33PECHHUS OOYYAIOIIUXCS
MEXIUCIUIUTMHAPHBIC (MEXKIPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPaKAIOUINE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeONU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJICHHE, TPOIECC,
CHUCTEeMa, Hay4dHbIH (paKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIoBaHNue, HaOII0IeHUE, M3MEPEHHUE, SKCIIEPUMEHT U JIPYTUE); YHUBEPCAJIbHbBIC
ydeOHbIe JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, PETYJISITHBHBIC),
obecnieunBaroniye GopmMupoBaHrue (PyHKIIMOHATBHONW IPaMOTHOCTH M COIMATIBHOMN
KOMIETEHIIUU  OOYyYaloIMUXCsl; CHOCOOHOCTh  OOyYarolmMXCsl  UCMOJb30BaTh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECCKHUE 3HAHKUS U YHUBEPCAIbHBIC
y4eOHbIC ICHCTBUS B MO3HABATEIFHON M COIIMAIBHOM MPAKTHKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111er0 00pa3oBaHus
y oOyuaromierocsi OyayT chOpMUPOBaHbl IMO3HABATENIbHBIE YHUBEPCAIbHbBIC
y4ueOHbIC JEHCTBHUS, KOMMYHUKATHBHBIC YyHHUBEpCaJbHbIC Yy4ueOHBIC JCHCTBUS,
pPEryJIATHUBHBIC YHUBEpCAIbHBIC yUeOHBIC IEHCTBUS, COBMECTHAS ACATCIBHOCTD.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTrpaMMBl CpEIHEro oOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBJiagenne YHHUBepPCAJIbHbIMH yueOHBIMU MO3HABATEJIbLHLIMH
NEUCTBUSIMM:

1) 6a30Bble JJOruvYecKue aecTBUSI:

CaMOCTOATENLHO  (OopMyJIMpOBaTH W aKTyaJIM3UpOBaTh  MpodJemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TPU OCBOCHWHM 3HAHWK TPHUEMBI JIOTUYECKOTO MBIIIICHUS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIacCU(HUKAIIUK, 0O00OIICHHUS ), PAaCKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIICTSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHSATHSIMH );

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI JACATEIHHOCTU C TOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUI 0OBSICHEHHUS (PAKTOB M SIBJICHHUM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXICHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU W MPOTHUBOPEUHUS B pacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MO/ICIIBHBIE CPEACTBA ISl TPEACTABIICHHS CYyIIIECTBEHHBIX
CBSI3¢d W OTHOIICHUMH B U3y4aeMbIX OMOJIOTMYECKHX OOBEKTaxX, a TaKxke
MPOTUBOPEYMII Pa3HOTO POJiA, BBIABICHHBIX B PA3IUYHBIX HH(POPMAIMOHHBIX
HCTOYHHKAX;



pa3palaThiBaTh IUIaH pEIICHUsA MPOOJIEMbl C YYETOM aHaIU3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKH NOCJIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBATH U BBIMOIHATH pabOTy B YCIOBUAX PEaTbHOTO, BAPTYAIBHOTO
¥ KOMOWHHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE NP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJI€Th HABBIKAMH y4E€OHO-UCCIIEIOBATEIBCKON U MMPOESKTHOM JESITEIbHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PELIEHUs PAKTUYECKUX 3a7a4, IPUMEHECHUIO
pPa3IUYHBIX METOJIOB O3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSATEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpIpeTaluy, MpPeoOpa3oBaHUI0 U NIPUMEHEHUIO B Y4YeOHBIX
CUTYalUsIX, B TOM YHCIIE IPHU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh H (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30oBaTEIbLHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUs, HAXOAUTh apryMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKIEHUM, 3a1aBaTh MAPAMETPbI U KPUTEPHUH PEILICHHUS;

aHAIM3UPOBaTh IIOJyYEHHBIE B XOJE€ PEIICHHsS 3aJadd pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISTh IEJICHAIIPABICHHBIM MOUCK TEepeHoca CPEeICTB U CIOCOOOB
NeHCTBUS B MPOPECCUOHATBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJacTH
KU3HENEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJIEH, MPEAJaraTb OPUTHMHAIbHBIE MOJAXOAbl U PELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTepHATUBHBIC PEILICHUS.

3) pabora ¢ uHpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIUK (TEKCTE Y4eOHOIro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTHYECKHX CIOBapAX U
CIpPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIU3UPOBATH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpEACTaBICHUS, KPUTUYECKU OLEHUBATh
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCT;



(dbopMynupoBaTh 3aMpoChl U MPUMEHATH Pa3IUYHbIE METOMAbI MPU MOUCKE U
otbope Omosornyeckoil mHGOpMaIuu, HEOOXOTUMOU I BBIMOTHEHUS y4EOHBIX
3aj1ay;

npuoOOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCITOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAIbHYIO  (GOpMy  TMpEACTABICHUS
ounosiornyeckor nHGopManuu (CxeMbl, rpadUKd, TUarpaMMbl, TaOIUIbI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAyyHBIM #A3BIK B KayecTBe CpeAcTBa MHpu padoTe ¢
OHoNornyeckod HMHPOpMaUMEH: MNPUMEHATh XHUMHUYECKHE, (HU3UYECKUE U
MaTE€MaTUYeCKHE 3HAKU W CUMBOJBI, (HOpMyJbl, abO0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJITHOCTH;

BJIAJE€Th  HABBIKAMM  pacloO3HaBaHWsd M 3allUThl  MH(}OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH J1eHCTBUSMMU:

1) o61enme:

OCYILIECTBISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, aKTUBHO y4aCTBOBAThH
B JMAJIOTe€ WM TUCKYCCHUU MO CYIIECTBY OOCyXaaemMoi TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTENIbHO BBINOJHEHUS MpejjiaraeMon
3aJ1a4y, YUUTBIBATh MHTEPECHl U COIJIACOBAHHOCTh MO3WLHNA APYIMX yYaCTHHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacrno3HaBaTh HeBepOaJbHbIE CpEACTBAa OOLICHHs, MOHUMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CUTyaluH,
YMETh CMATYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIAQJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJEHCTBHUS, MOHUMAThH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIIATh YBAKUTEIbHOE OTHOLICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eITeJIbHOCTD:

NOHMMAaTh M HCIIOJb30BATh MPEUMYILIECTBA KOMAHIHON Y WHIAUBUIYAJTBHON
paboThI MpU PEIICHUN OMOJIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (HOPM B3aUMOJEHCTBUS MPU PEILIEHUH Yy4eOHOH 3a1auH;

BbIOMpaTh TEMATUKY W METOJIbI COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN KayKJOr0 Y€HA KOJUIEKTUBA;

OPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh ACUCTBUS MO €€ JOCTUKEHHUIO: COCTaBIATh IJIaH JCHCTBUH,



pacnpenensiTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXJA0r0 yYaCTHUKA KOMaH/bl B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEeHUE, ObITh MHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3amnus:

UCITIOJI30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBICHHA NpPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BbIOMpaTh Ha OCHOBE OHOJOTMYECKUX 3HAHUM LEJNEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JEHCTBHSIX M IOCTYIIKax MO OTHOLIEHUIO K YKUBOMW IPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laud B 00pa30BaTEIIbHOM
JEATEIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUMH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacHIMPATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JieN1aTh OCO3HAHHBIN BHIOOD, apryMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAHMIIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBINIATH CBOM 0OOpa3oBaTEIbHBIA U
KYJIBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedyIeKCMH KAk  OCO3HAHMS
COBEPIIAEMBIX JIEWCTBHM M MBICIUTENBHBIX NPOLECCOB, WX PpE3YyJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOIO PEILICHHS;

YMETh OLEHUBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PELIEHUS M0 HX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHaJIU3€ pe3yJbTaToOB
NEATEIIbHOCTH;



3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpU AaHAINU3E€ pe3yJbTaTOB
NESTEIIbHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOro YeIOBEKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4YeOHOro mpeamera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOecleuYeHUe
npopunpHoro  oOyueHust  oOydaronuxcss — Ouojmorud. OHHM  BKJIIOYAIOT:
crienuduyeckue Ajisi OMOJIOTMU HayYHbIC 3HAHUS, YMEHUS U CITIOCOOBI IEUCTBUM MO
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPa30BaAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUW U MX MPUMEHEHHUIO B PA3JIMUYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojiam U3y4eHus.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buosnorus» B 10
Kjlacce NOJKHBI OTPaXaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHUH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  pEIIeHHH TpobJieM  paruoHaIBLHOTO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTOJIaraloIre ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPEryJsilus, CaMOBOCIPOHU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnerounas teopus T. llIBanna, M. IlIneitnena, P. Bupxoa, xpomocomHasi Teopust
HacnenctBeHHocTH T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOKACHUS KyIbTYPHBIX PACTeHHI), 3aKOHBI (€AMHOO00pa3us
MOTOMKOB TE€PBOr0 IMOKOJEHHUS, PACHICIUICHUsI, YUCTOTHl TaMeT, HE3aBUCHUMOTO
HacienoBanuss [. MeHgensa, TrOMOJOrMYECKUX PSOOB B HACJIEICTBEHHOU
n3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMIIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO TIO3HAHMS, HCIOJIb3yEeMbIX B
OMOJIOTUYECKUX MCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHUE,
HaOIOICHNE, SKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
HYKapHoOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHMW3MOB, B TOM YHCIIE
OaxkTepuii, rpudOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAaHOB U CUCTEM
OpraHOB pACTEHUU, >KUBOTHBIX, YEJIOBEKa, IIPOILIECCOB >KU3HEAESITEIbHOCTH,



IPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, )KUBOTHBIX M YEJOBEKa, OMOIOTHUECKUX
IPOIIECCOB: OOMEHA BEHIECTB (METabOJIM3M), MPEBPAIlCHUsI YHEPTHH, OPOKECHHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIOB MUTAHUS, (OTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
Pa3MHOXKEHHUS,  HMHJIMBUIYaJbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICHCTBHSI T€HOB, TETEPO3UCa, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(YHKIUSAMH, CTPOCHUEM KJIETOK pa3HbIX TKaHEH M UX (QYHKUHUAMH, MEXITY
OpraHaMM U CHCTEMaMU OpraHOB y pPAacTEHMH, >KMBOTHBIX M YEJIOBEKa U UX
(GYHKIUSAMH, MEXAY CHCTEMaMU OPraHoB M HMX (QYHKIMSIMH, MEXIy >STanamu
oOMeHa BeIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA ¥ KU3HEHHBIX I[IMKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOIO PAa3BUTHS, F€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
dbakTopamu cpelibl OOUTaHUS;

YMEHHE BBISABIATH OTJIMYUTEIbHBIE NMPU3HAKU JKUBBIX CUCTEM, B TOM UHCIE
pacTeHUi, )KUBOTHBIX M YEJIOBEKa,;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHM3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 3aJa4H, BBISBISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3M MEXIY UCCIIeyeMbIMU OMOJIOTMYECKUMH TIPOIECCAaMH U SBIICHUSMU, I€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBIMOJIHATh JTA0OpAaTOPHBIE M TPAKTUYECKHUE PadOThI, COOIIOJATH
npaBuia npu pabote ¢ ydeOHbIM U Ja00paTOPHBIM 000PYA0BaAHUEM;

YMEHHME BBIJBUraTh TUIIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GoOpMyIupys Leidb HCCICIOBAHMS, aHaJU3UPOBATH IMOJYYCHHBIC
pe3yNbTaThl U IeNaTh BBIBOJIBL;

YMEHUE Y4YacCTBOBaTh B y4E€OHO-UCCIIEIOBATEILCKONW paboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJMMON Ha 0a3ze IIKOJBbHBIX HAYYHBIX OOILECTB, U
nyOMMYHO  TPEJACTABIATH  TMOJYYEHHBIE  PE3yNbTaThl Ha  YYECHHUYECKHX
KOH(epeHusIX;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIIECIOBAaHUI B
o0acTv GMOJIOTUHU U MEUIMHBI (KJIOHUPOBAHUE, HCKYCCTBEHHOE OILUIO0TBOPEHUE,
HaIpaBJIEHHOE N3MEHEHUE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIECTBIATh OCO3HAHHBIA BBHIOOpP Oyaymiedl mpodeccuoHalbHON
NESTEIIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMLIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJIbCKOTO XO3SICTBA, MUILEBOM MPOMBIILIEHHOCTH, YIAyOasiTh NO3HABATEIbHBIN
MHTEpEC, HAIPaBJICHHBIM HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHNE  OMOJOTUYECKOro  OOpa3oBaHMs B OpPraHU3ANMSIX  CPEIHETO
1po(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.



[TpenmeTHbIe pe3yabTaThl OCBOeHUs ydeOHoro mpeamera «buomorus» B 11
Kjlacce JOJKHBI OTPaXKaTh:

chOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHHM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IO3HAHUU 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTUYECKUX
npoOjieM 4YeloBEeYeCTBa, a TaKkKe B PEIICHHH BOIPOCOB PaIlMOHAIBHOTO
IPUPOIOTIONB30BAHUS, U B ()OPMUPOBAHUU LIEHHOCTHOTO OTHOIICHHS K TIPUPOJIE,
OOIIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OMOJIOTUY;

YMEHUE BIJIAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
ONpENENCHUs] M TOHMMAHHE CYIIHOCTA OCHOBOIIOJAralmIIuX OHOJOTHYECKUX
TEPMUHOB M MOHATHM (BHJI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUECKUE TEOpUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CesepiioBa — 0 nyTsiX U HampasieHusx sBoitonuu, B.W. BepHaackoro — o
ounocdepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apojsiieBoro cxonacrea K. M. boapa), mpaBuna (mMunumyma FO. JluOuxa,
HKOJIOTUYECKON THUpaMuibl IHEpPTruM), rumnotres3bl (rumoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJIaJAE€Th  OCHOBHBIMH  METOJaMH  HAy4YHOrO  IO3HAHMS,
UCIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(onmucaHue, u3MepeHue, HaOJIOJEHHE, HKCIIEPUMEHT), CIOCOOAMM BBISIBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIIEIATh CYIIECTBEHHbIE MPHU3HAKU: BHJIOB, OHOr€OLIEHO30B,
PKOCHCTEM M Ouocdepbl, CTaOUIM3UPYIOIIETO, JBHXKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, AJIONMATPUUYECKOTO U CUMITATPUYECKOTO BUAOOOpa30BaHUS,
BIUSHUAA ~ JBWKYLIMX  CWJI  DBOJIOIMM  HAa  reHOQOHA  TOIYJISIUH,
IPUCIIOCOOJIEHHOCTH OPTaHMW3MOB K Cpefie OOMTaHUs, YepeIOBaHUSl HANPaBICHUN
ABOJIFOLIMH, KPYTOBOPOTA BELIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY MpOIECCaMU HBOJIIOIUH,
JBIDKYIIMMHM CHJIaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JMYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBJSATH  OTJIMYMUTENIbHBIE  TMPU3HAKM  JKUBBIX  CHUCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K cpefie oOuTaHMs, a0MOTHYECKUX U OMOTHYECKUX
KOMIIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBSI3€d  OpPraHM3MOB B  COOOILECTBAX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOE MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTYMEHTBI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JUJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI31 OPraHU3MOB U Cpeibl OOUTAHUA, €IUHCTBA



YEJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHEHHWS MHOTo0Opa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHHMS MPUPOJIBI M USTIOBECYECCTRA,;

YMEHUE pemaTh OMOJIOTUIECKUE 3a0a91, BHISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIeyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMU | SBIICHUSMU, JIeTIaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH ITOJIYYCHHBIX PEe3yJbTaTOB;

YMEHUE BBIMOJHATh JIA0OPATOPHBIE W TpaKTHYeCKhe paboThl, cOOII0IATh
npaBuia mpy paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bl, TPOBEPATh WX OAKCICPUMEHTAIHLHBIMU
cpenacTBamMu, (GOpMYyIUpPYs 1eJdb HCCICIOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
pe3ynbTaThl U JeNaTh BHIBOIBI,

YMEHHE Yy4YacTBOBaTh B Yy4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOrHw,
HKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  MOJYYCHHBbIE  pE3yJbTaThl Ha  YYEHHYECKHUX
KOH(epeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HH, YETIOBEKA
U YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX MpeaoTBpaICHUSI
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayiiedl mpodecCHoHATbHON
JESATEILHOCTH B 00JIaCTU OMOJIOTUH, SKOJIOTUH, TTPUPOIOTIOIH30BAHUS, MEUIIHHBI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETCPUHAPHH, CEILCKOTO XO3SHCTBA, MHUIICBOM
MPOMBINIUICHHOCTH, YTIYyOJIATh TO3HABATEIBHBI WHTEpPEC, HaIpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OpPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00Opa3OBaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUITACC yueOHblii Kypc

KoanuecTBo 4acoB

HaumeHoBaHue pa3jiesioB U TeM deKkTpoHHbIE (LM (pPOBbLIE)
Ne i/m Konrpoabnsie IIpakruyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTsI
https://resh.edu.ru/subject/5/10/
1 buonorus kak Hayka 1
2 JKuBbI€ CUCTEMBI I X U3yUYECHUE 2 https://resh.edu.ru/subject/5/10/
3 BHONOHS KICTKH b 0.5 https://resh.edu.ru/subject/5/10/
4 XuMH4ecKasi Opranu3anus KIeTKH 10 1 https://resh.edu.ru/subject/5/10/
5 Crpoene 1 byHKIHH KIETKH 8 ) https://resh.edu.ru/subject/5/10/
6 OOMeH BellecTB U MpeBpallieHue 9 | https://resh.edu.ru/subject/5/10/
SHEPTUH B KIIETKE
7 HacnencrBennas undopmanus u 9 0.5 https://resh.edu.ru/subject/5/10/
peanu3anus e€ B KIETKe '
8 YK H3HEHHBIH LAKI KICTKA 6 1 https://resh.edu.ru/subject/5/10/
9 Ctpoenue u GyHKIIMH OpraHU3MOB 17 1.5 https://resh.edu.ru/subject/5/10/
10 Pa3zMHOXeHuE U pa3BUTHE OPraHU3MOB 8 1.5 https://resh.edu.ru/subject/5/10/
1 I'enerrika — Hayka O HaCJIEICTBEHHOCTH ) 0.5 https://resh.edu.ru/subject/5/10/
Y U3BMEHYMBOCTU OPTaHU3MOB '
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

13 3aKOHOMEPHOCTH U3MEHUYUBOCTU 6 1 https://resh.edu.ru/subject/5/10/
14 [eHeTHKA YeIOBeKA 3 0.5 https://resh.edu.ru/subject/5/10/
15 CeleKIlHs OpraHH3MOB 4 1 https://resh.edu.ru/subject/5/10/
16 buorexHonorusa u cuHTETHYECKAS 4 https://resh.edu.ru/subject/5/10/
ouosorus
17 PesepaHOE BpeMs 1 https://resh.edu.ru/subject/5/10/
OBIIEE KOJIMYECTBO YACOB I10 102 0 13
ITPOTPAMME
BIIM "lIpakTn4yeckas oOuosiorus'
KoanuecTBo 4acoB
HaumeHoBaHue pa3iesioB U TeM JuexkTpoHHbIe (HUGpPOBbIE)
Ne i/m Konrtpoubnbsie IIpakTnueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
1 BHOMOr WS KaK HayKa b https://resh.edu.ru/subject/5/10/
) 1[MTONOTHS KaK HayKa b https://resh.edu.ru/subject/5/10/
3 DY ——— 6 https://resh.edu.ru/subject/5/10/
4 CTpoeHHe ¥ (yHKITAH KIeTKH 7 https://resh.edu.ru/subject/5/10/
5 OOMeH BelecTB U IpeBpalieHue 10 https://resh.edu.ru/subject/5/10/

OHCPIHUU B KIICTKC



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

6 YK U3HEHHBLH LK KIETKA 4 https://resh.edu.ru/subject/5/10/
7 CTpocHHE i hYHKITHH OPraHI3MOB 10 https://resh.edu.ru/subject/5/10/
8 PaszmBoxenue u Pa3BUTHC OPTaHU3MOB 8 https://resh.edu.ru/subject/5/10/
9 I'enetnka — HayKa 0 HaCJIEICTBEHHOCTH 17 https://resh.edu.ru/subject/5/10/
Y U3MEHYMBOCTH OPTaHU3MOB
17 PesepBHOE BpeMs b https://resh.edu.ru/subject/5/10/
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM (pPOBbLIE)

Ne i/m Konrposbnsie IIpakrunyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PecypChl
padoThI padoTsbI
3apoxJIeHUE U Pa3BUTHE
PO p . https://resh.edu.ru/subject/5/11/

1 ABOJIIOIIMOHHBIX MIPEACTABJICHHUH B 4

OuoJiorun
2 Mukpo3BOIIOLHUS U €€ PE3YNIbTAThI 14 2 https://resh.edu.ru/subject/5/11/
3 MakpodBOIIONHS U €& Pe3yIbTaThI 6 https://resh.edu.ru/subject/5/11/
4 [IpoucxoxaeHne U pa3BUTHE KU3HU Ha 15 L5 https://resh.edu.ru/subject/5/11/

3emute '
5 IIponcxoxneHne yenoBeka — 10 | https://resh.edu.ru/subject/5/11/

AHTPOTIOTEHE3

DKoJorusi — Hayka o https://resh.edu.ru/subject/5/11/
6 B3aUMOOTHOIIECHUSX OPTAaHU3MOB U 3 0.5

HAJIOPraHU3MEHHBIX CUCTEM C '

OKpYKarolleu cpenou
7 Opranusmesl 1 cpesia 0OuTaHUs 9 1.5 https://resh.edu.ru/subject/5/11/
8 DKOJIOTHS BUJIOB U MOITYJISILIAI 9 0.5 https://resh.edu.ru/subject/5/11/
9 DKOJIOTHS COOOIIECTB. DKOJIOTHUECKUE 12 0.5 https://resh.edu.ru/subject/5/11/

CHCTEMBI :
10 Brocdepa — riobanbHas SKOCHCTEMA 6 https://resh.edu.ru/subject/5/11/
11 YenoBeK H OKpY/KAoOMas cpefa 6 https://resh.edu.ru/subject/5/11/



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

12 PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

7.5

https://resh.edu.ru/subject/5/11/



https://resh.edu.ru/subject/5/11/




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KonuyecTBo yacos
Ne JIeKTPOHHBbIE HU(POBHIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThbI padoThsI
| buonorns kak KOMIUIEKCHasl HayKa M KaKk | https://resh.edu.ru/subject/5/10/
4acTh COBPEMEHHOI'0 00LIeCTBa
2 JKuBble cucTeMbl U UX CBOMCTBA 1 https://resh.edu.ru/subject/5/10/
3 YpoBHEBast OpraHu3aLUs KUBBIX CUCTEM 1 https://resh.edu.ru/subject/5/10/
4 Hcropust OTKPBITUS U U3YYEHUS KIETKH. 1 https://resh.edu.ru/subject/5/10/
Knerounas reopus
MeTo1bl MONEKYIISIPHOM U KIIETOYHOU https://resh.edu.ru/subject/5/10/
6uonoruu. [IpakTnueckas padora
5 «M3y4yeHne MeTo10B KJIIETOYHON OMOJIOTHH 1 0.5
(xpomatorpadus, snexTpodopes, ’
T depeHaIbHOe HEeHTpU(YyTrUpoBaHuE,
[TLP)»
6 XUMAYCCKIH COCTAR KIETKH 1 https://resh.edu.ru/subject/5/10/
7 MuHepanbHbIE BELIECTBA KIIETKU, UX | https://resh.edu.ru/subject/5/10/
Ouosoruueckas poiib
Opranudeckue BemecTBa KJIETKH — OeTKH. https://resh.edu.ru/subject/5/10/
2 JlaGopatopHas pabota «OOHapyxeHue 1 0.5

OEJIKOB C HOMOILBI0 KAYECTBEHHBIX
peakuuii»



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

CgoiicTBa, K1accupuKanys 1 QyHKIUN

https://resh.edu.ru/subject/5/10/

JABVKCHUSA OUTOINIA3MBbI B paCTUTCIIBHBIX
KJICTKax»

? 0enKkoB
10 Oprannueckue BenecTBa KIETKH — https://resh.edu.ru/subject/5/10/
YTJIEBOJIbI
1 OpraHuyecKkue BeIecTBa KJIETKH — https://resh.edu.ru/subject/5/10/
JUIU B
Hyxkneunossie kucnorsl. JIHK u PHK. https://resh.edu.ru/subject/5/10/
12 JlaboparopHas pabota «lccrnenoBanue 0.5
HYKJIEMHOBBIX KHCJIOT, BbIJIEJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOBY
13 Crpoenne u pynkuuu ATO. [pyrue https://resh.edu.ru/subject/5/10/
Hykneosuarpudocdarsr (HTD)
CexsennpoBanue JJHK. Metozsl https://resh.edu.ru/subject/5/10/
14 T€HOMHUKH, TPAHCKPUIITOMHUKH,
IIPOTEOMUKHU
15 MeTomBI CTPYKTYPHOI GHONOrHH https://resh.edu.ru/subject/5/10/
16 Tunel knetok. [Ipokapuorndeckas kierka https://resh.edu.ru/subject/5/10/
CrpoeHune 2yKapuoTHUUECKOM KIETKH. https://resh.edu.ru/subject/5/10/
17 [IpakTuueckas padora «M3ydyeHue cBoiicTB 0.5
KJIETOYHOM MeMOpaHbI»
18 IToBepXHOCTHBIN anmapaT KJIETKU https://resh.edu.ru/subject/5/10/
OnHOMEMOpaHHbIE OPTaHOU Bl KIIETKH. https://resh.edu.ru/subject/5/10/
19 [IpakTuueckas padora «M3yuenue 0.5



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

20

[TonyaBTOHOMHBIE OpraHOUIBI KJIETKHU:
MUTOXOHJIpHH, T1acTu bl JlabopaTopHas
pabota «lVccnenoBanue mia3Monnsa u
JIETUIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

0.5

https://resh.edu.ru/subject/5/10/

21

22

HememOpanHbie OpraHou bl KJIETKH

Ctpoenue u GyHKIMH S1Ipa

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

23

CpaBHHTeHBHaﬂ XapaKTCPUCTHKA KIICTOK
sykapuort. JlabopaTopHas pabora
«M3y4eHne cTpoeHus KJIETOK pa3InYHbIX
OpPTraHU3MOBY

0.5

https://resh.edu.ru/subject/5/10/

24

ACCUMUIISITIVS ¥ TUCCUMILISALINS — JIBE
CTOpOHBI MeTabom3Ma. Turbel oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yueHne KaTATUTHICCKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUIIa3bl WIH
KaTaja3bl)»

https://resh.edu.ru/subject/5/10/

25

DepMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOTO MeTabonu3Mma. JlaboparopHas
pabota «M3ydyenue pepMeHTaTUBHOTO
pacuienjeHus NepoKcHuia BoJOpoa B
PACTUTENBHBIX U KUBOTHBIX KIJIETKAX)

0.5

https://resh.edu.ru/subject/5/10/

26

27

benku-akTuBaTOphl U OENKU-UHTHOUTOPHI

ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

28

dortocunTes

https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/10/
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https://resh.edu.ru/subject/5/10/
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Xemocwunres. Jlaboparopnas pabora

https://resh.edu.ru/subject/5/10/

29 «CpaBHeHue nporieccoB GOTOCUHTE3a U 0.5
XEMOCHUHTE3a»
AHa’poOHBIC OpraHu3MbL. Bus https://resh.edu.ru/subject/5/10/
30 Opoxenus. JlabopaTopHas pabora
«CpaBHEHHE TTPOLIECCOB OPOKEHUS U
JIBIXaHUS
31 AdpoOHBIE OPTaHU3MBL. JTaIbl https://resh.edu.ru/subject/5/10/
IHEPreTHYECKOro 0OMeHa
DHeprus MeMOpPaHHOTO rpaiueHTa https://resh.edu.ru/subject/5/10/
32 npotoHoB. Cunrte3 AT®: pabora
npoToHHON AT®-cuHTa3bI
33 Peakiuy MaTpUaHOTO CHHTE3a https://resh.edu.ru/subject/5/10/
34 Tpanckpunuus — marpuubiil cuaTe3 PHK https://resh.edu.ru/subject/5/10/
35 TpaHCIAINS U €8 TarbI https://resh.edu.ru/subject/5/10/
36 KoaupoBanue amuHokucnor. Poip https://resh.edu.ru/subject/5/10/
pubocom B OmocuHTe3e Oenka
37 Opranu3zanys reHoMa y mpoKapuor u https://resh.edu.ru/subject/5/10/
9YKapuoT
18 MonexysipHbIE MEXaHU3MBI SKCITPECCUU https://resh.edu.ru/subject/5/10/
TEHOB Y 9YKapHOT
Bupycsl — BHeks1eTOUHBIE (POPMBI KUZHU https://resh.edu.ru/subject/5/10/
39 U obnuratHble napasutsl. [IpakTuyeckas 0.5
pabota «Co3ianue MOJeI BUPYyCa»
40 BupycHsle 3a00s1eBaHNs YelloBeKa, https://resh.edu.ru/subject/5/10/

JKUBOTHBIX, PACTCHUN
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https://resh.edu.ru/subject/5/10/

41 HanotexHoyioruu B OMOJIOTHHN ¥ METUITTHE
4 YK U3HEHHBIH LK KICTKA https://resh.edu.ru/subject/5/10/
43 Marpuussii curres JIHK https://resh.edu.ru/subject/5/10/

XpomocoMmsl. JITaboparopHast paboTa https://resh.edu.ru/subject/5/10/
44 «3yyeHne XxpoMocOM Ha FOTOBBIX 0.5

MUKpOIIpenaparax»
45 TleleHpe KITeTKH — MHTO3 https://resh.edu.ru/subject/5/10/

Tunsl kieTok. KapruokuHes U HUTOKUHES. https://resh.edu.ru/subject/5/10/
46 JlabopaTtopnas pabora «Habmronenue 0.5

MHTO3a B KJIETKaX KOHYMKA KOPEIIKA JIyKa '

(Ha rOTOBBIX MUKpOIIpenapaTax)»
47 Perysnsiius »KM3HEHHOTO IUKJIA KIETOK https://resh.edu.ru/subject/5/10/
48 OpraHH3M KaK eJIHHOE HEe0e https://resh.edu.ru/subject/5/10/
49 Txanu pacrenuil. Jlaboparopnas pabota 0.5 https://resh.edu.ru/subject/5/10/

«M3y4yeHue TkaHEeH pPaCTCHUIN» ’

TkaHU KUBOTHBIX U YEJIOBEKA. https://resh.edu.ru/subject/5/10/
50 JlaGopaTtopHnast pabora «3yueHne TkaHeu 0.5

JKUBOTHBIX)

Opransl. CucreMsl opranoB. JlaboparopHas https://resh.edu.ru/subject/5/10/
51 pabota «/3yueHne opraHoB IIBETKOBOTO 0.5

pacTeHus
5 Oropa TeMa Oprau3MoB https://resh.edu.ru/subject/5/10/
53 JIBUIKCHIE OPTAHH3MOB https://resh.edu.ru/subject/5/10/
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https://resh.edu.ru/subject/5/10/

54 [Inutanue opranuzMoB

55 [TuTanue MO3BOHOYHBIX KUBOTHBIX. https://resh.edu.ru/subject/5/10/
[IumeBapuTenpHas CUCTEMa YeJIOBEKa

56 JIbIXaHHe OPraHu3MOB https://resh.edu.ru/subject/5/10/

57 JIpIXaHHE MO3BOHOYHBIX KUBOTHBIX U https://resh.edu.ru/subject/5/10/
YyeJoBeKa

58 TpAHCIIOPT BEIIECT Y OPraHH3MOB https://resh.edu.ru/subject/5/10/

59 KpoBeHocHas cucteMa mo3BOHOYHBIX https://resh.edu.ru/subject/5/10/
JKUBOTHBIX M YEJIOBEKa

60 BhIICIICHHE Y OPraHI3MOB https://resh.edu.ru/subject/5/10/

61 3amuTa y OpraHH3MOB https://resh.edu.ru/subject/5/10/

62 VIMMYHHAS CHCTEMa YeNoBeKa https://resh.edu.ru/subject/5/10/

63 PasgpaxxuMocTs U perynsanus y https://resh.edu.ru/subject/5/10/
OpraHU3MOB

64 I'ymopanbHas peryssuus 1 SHAOKpUHHAS https://resh.edu.ru/subject/5/10/
CHCTeMa >KUBOTHBIX U YeJIOBEKa

65 DopMBbI pa3MHOKEHUSI OPraHU3MOB https://resh.edu.ru/subject/5/10/

66 TT0MOBOE Pa3MHOKEHHE https://resh.edu.ru/subject/5/10/

67 Meiios https://resh.edu.ru/subject/5/10/

68 I'amerorenes. OO6pa3zoBaHMe U pa3BUTHE 0.5 https://resh.edu.ru/subject/5/10/

MOJIOBBIX KJIEeTOK. JIabopaTopHas pabora
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«M3yueHune cTpoeHus MOJIOBBIX KIETOK Ha
TOTOBBIX MHUKpOIIpenapaTax»»

69

70

NunuBuayanbHOE pa3BUTHE OPTaHU3MOB —
OHTOI'CHE3

3akJiaJika OpraHoB M TKaHEH U3
3apOABIIIEBHIX JIUCTKOB

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

71

Poct u pa3zBuTHe )KUBOTHBIX.
JlaboparopHas paboTa «BblsiBieHue
MPU3HAKOB CXOJCTBA 3apObIIIeH
MO3BOHOYHBIX JKUBOTHBIX)

0.5

https://resh.edu.ru/subject/5/10/

72

Pa3zMHOXeHUE U pa3BUTHE PACTCHUM.
JlabopaTtopHast pabora «CtpoeHue opraHoB
Pa3MHOKEHUS BBICIIUX PACTECHUII»

0.5

https://resh.edu.ru/subject/5/10/

73

74

75

76

HCTOpI/ISI CTAaHOBJICHUA U Pa3BUTHA
TCHCTUKHN KaK HAYKH

OCHOBHBIE TIOHATHUS U CUMBOJIBI T€HETHUKH.
JlaGopatopHas pabota «J{po3oduia kak
00BEKT FeHETUYECKUX UCCIICIOBAaHUI»

3aKOHOMEPHOCTH HACTIEAOBAHUS
pU3HAKOB. MOHOTHOpUAHOE
ckpemBanue. [Ipaktuueckas paborta
"HN3yueHue pe3ynbTaToB MOHOTHOPUHOTO
CKpeLIMBaHus y Apo30puinr"

L[I/ITOJIOFI/I‘-ICCKI/IG OCHOBBEI
MOHOFI/I6pI/II[HOFO CKpCIINBaHUA

0.5

0.5

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

77

Amnanusupyroiee ckpenmpanue. Hemomunoe
JTOMHHHUPOBaHUE

https://resh.edu.ru/subject/5/10/
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JuruOpuiHoe cKpenuBaHue.
[IpakTuueckas padota «M3yuenue

https://resh.edu.ru/subject/5/10/

78 0.5
pPe3yJIbTaTOB TUTHOPUIHOTO CKPEIUBAHUS
y Ip030(HITBI»
79 LuTonornueckrue OCHOBBI AUTHOPHIIHOTO https://resh.edu.ru/subject/5/10/
CKpELIUBaHUS
80 CueruieHHOe Hacle10BaHHEe NPU3HAKOB https://resh.edu.ru/subject/5/10/
81 XPOMOCOMHAs TEOPHs HACIEICTBEHHOCTH https://resh.edu.ru/subject/5/10/
) [eHeTHKA oA https://resh.edu.ru/subject/5/10/
83 ['eHOTHI KaK HeI0CTHAS CUCTEMA hitps://resh.edu.ru/subject/5/10/
24 I'eHeTMYECKUI KOHTPOIIb PA3BUTHS https://resh.edu.ru/subject/5/10/
pacTeHul, )KUBOTHBIX U YEJIOBEKA
25 M3MeHunBOCTh TPU3HAKOB. Busl https://resh.edu.ru/subject/5/10/
W3MEHYUBOCTH
86 MonudukarmonHas U3MEHYHBOCTh https://resh.edu.ru/subject/5/10/
BapuanvoHHBI psia U BaprallMOHHAs https://resh.edu.ru/subject/5/10/
kpuBast. JlaboparopHas paboTa
%7 «ccnenoBanue 3akOHOMEPHOCTEN 0.5
MOIU(PUKAITIOHHOW U3MEHUYUBOCTH. '
[TocTpoenne BapuallMOHHOTO psifa U
BApUALIMOHHON KPUBOII»
28 I'eHoTHUNIMUECKast U3MEHUUBOCTb. https://resh.edu.ru/subject/5/10/
KoMOuHaTiBHas ©I3MEHYUBOCTh
MyTtanoHHass ”3MEHYNBOCTb. https://resh.edu.ru/subject/5/10/
89 Tt 0.5

[IpakTruueckas pabora «MyTaruu y
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Tpo30(huibl (Ha TOTOBBIX
MHKpOIIperapaTax )»

90

91

3aKOHOMEPHOCTH MYTAllMOHHOIO IIPOLIEcca.
ONUreHeTHKa v SIUreHOMHUKa

['eneruka yenoseka. [Ipaktuueckas pabota
«CocTtaBneHue 1 aHajIu3 POAOCIOBHON

0.5

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

92

93

94

95

MeTtoapl METUIIMHCKON T€HETUKHT

3HaueHne MeIUIMHCKON N'eHETUKU B
PEIOTBPALICHUH M JICYCHUN TeHETHYCCKUX
3200J1€BaHNI YETIOBEKA

OCHOBHBIE TIOHATHS CEIEKIHH.
JlaGopatopHas pabota «/3yuenue coproB
KYJBTYPHBIX PACTEHHUH U MOPOA JOMAIIHUX
KUBOTHBIX»

MeTto/1b1 ceeKIMOHHOM paboThI.

JlaGopatopHas pabota «3yueHne MeTon0B
CEJIEKIINM PACTCHUI»

0.5

0.5

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

96

JlocTv>KEeHMs CeJIeKIMN PACTEHUN 1
*KUBOTHBIX. [IpakTHueckas pabora
«IIpuBuBKa pacTeHHI»

https://resh.edu.ru/subject/5/10/

97

98

CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHUE
TEHETUYECKUX PECYPCOB

buoTtexHonorus kak Hayka U OTpacib
npousBojcTBa. [IpakTuyeckas pabora
«M3yueHne 0ObEKTOB OMOTEXHOJIOTHUIY

0.5

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

99

OCHOBHbBIE HaIlPaBJICHUS] CHHTETUYECKOU
ouosoruu

https://resh.edu.ru/subject/5/10/
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100 XpOMOCOMHAsI ¥ TeHHAasi UHXKEHEPUs 1 https://resh.edu.ru/subject/5/10/
101 Menunuackre OMOTEXHOIOT NI 1 https://resh.edu.ru/subject/5/10/
102 PesepsHbiit ypok. IloBTOpeHnue, 1 https://resh.edu.ru/subject/5/10/
0000111eHNEe, CUCTEMATH3AINAS 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 102 0 13.5
I[MTPOI'PAMME ’
KanennapHo-remarnuyeckoe miaannposanue BIIM « [lpakmuueckas duono2usy.
__ «_»KJjacc
Ne Buant DJieKTpoHHbBIE ( I (POBHIE)
ypoka Tema Kosrgecr ®opma yueoHoii 00pa3oBaTeJbLHbIE PeCypPChl
/o BO 9aC0B | T[ara | opramm3am | JesiTeJIbHOCT
HHU 3aHATUA u (Ha BEChb
pazaes)
Tema 1 | Bbuojiorusi Kak Hayka 2
1 MeTo1bl Hay4HOTO TO3HAHUS OPTraHUYECKOTO 1 https://resh.edu.ru/subject/5/10/
mMupa. [ MImoTe3sl M TEOPUH, UX POJIH B
bopMHUPOBaHUH COBPEMEHHOMN



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

€CTECTBEHHOHAY4YHOU KapTUHBI MUpa

2 buosornueckue cucTeMel pa3HbIX ypOBHEN https://resh.edu.ru/subject/5/10/
OpraHu3aIu.
Tema 2 | LluToJsiorust Kak HayKa. https://resh.edu.ru/subject/5/10/
3 Metoabl U3y4eHHUs! KIETKU:MUKPOCKOIIHS , https://resh.edu.ru/subject/5/10/
(UBUKO-XUMHYECKUE METOIbI, pa3/ielieHue u
KYJIbTUBUPOBAHUE KIIETOK.
4 Pemienne KoOMOMHUPOBAHHBIX 3aJJaHUH TIO https://resh.edu.ru/subject/5/10/
teMme "MeTo/1bl U3yUYEeHUS KICTKH"
Tema 3 | XuMHYeCKHH COCTAB KICTKH https://resh.edu.ru/subject/5/10/
5 CaoiicTBa U QyHKIIUHN OEIKOB https://resh.edu.ru/subject/5/10/
6 depMeHTHI - OMOJIOTHYECKHE KaTaTu3aTOPhI https://resh.edu.ru/subject/5/10/
7 CexsennpoBanue [JHK. Meroasl reHOMUKH, https://resh.edu.ru/subject/5/10/
TPAHCKPUIITOMUKH, IPOTECOMHUKH.
8 Permenrie KOMOMHUPOBAHHBIX 33IaHUI TTO https://resh.edu.ru/subject/5/10/
teMe " XUMUYECKUM COCTaB KJIETKH'.
9 Pemenne KoMOMHUPOBAHHBIX 3aJJaHUI 110 https://resh.edu.ru/subject/5/10/
teme " XUMHUYECKUN COCTaB KIJIETKHU'.
10 3auét mo TeMe "XUMHIECKHUM COCTAB KJICTKH" https://resh.edu.ru/subject/5/10/
Tema 4 | CTpoeHue u PyHKIIUHN KJIETOK https://resh.edu.ru/subject/5/10/
11 TpaHcnopT BEMIECTB Yepe3 IIa3MaTHYECKYIO https://resh.edu.ru/subject/5/10/
MeMOpaHy
12 [{uTomnnazma u oJHOMEMOpaHHBIE OPTAHOUTBI https://resh.edu.ru/subject/5/10/
13 [TonyaBTOHOMHBIE OPTraHOWABI: IUIACTHUABI H https://resh.edu.ru/subject/5/10/

MHUTOXOHAPHUH
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14 O606mienue o reme «CTpoeHHe U 1 https://resh.edu.ru/subject/5/10/
GYHKIIUH KJIETOKY

15 Pemenue 3ananuii no reme "Crpoenue u 1 https://resh.edu.ru/subject/5/10/
GYHKIIMH KJIETOK"

16 Pemenne 3ananuii "Ctpoenue u GyHKIUU 1 https://resh.edu.ru/subject/5/10/
KJIETOK"

17 [IpoBepounas pabora o teme "Ctpoenue u 1 https://resh.edu.ru/subject/5/10/
(GYHKIMH KJIETOK"

Tema S | OOMeH BellecTB U NPeBpallieHUe YHEPTUHN B 10 https://resh.edu.ru/subject/5/10/

KJIETKe

18 DepMEeHTaTUBHBIN aHAIU3 KJIETOYHOTO 1 https://resh.edu.ru/subject/5/10/
MeTabonu3ma

19 ®doTocuHTE3 1 https://resh.edu.ru/subject/5/10/

20 XeMOCHHTE3 1 https://resh.edu.ru/subject/5/10/

21 DHepreTudeckuii 0OMeH, penieHue 3aaa4d 1 https://resh.edu.ru/subject/5/10/

22 Pemenne koMOMHUPOBAHHBIX 3aJJaHUI 110 1 https://resh.edu.ru/subject/5/10/
temaMm: "dortocuHte3", "XeMocunTes",
"DHeprerudeckuii oomeH"

23 Pemenne koMOMHUPOBAHHBIX 3aJJaHUM 110 1 https://resh.edu.ru/subject/5/10/
temam: "dortocuate3", "XeMocuHTe3",
"DHepreTudyeckuii oomeH"

24 buocuntes, peueHne 3a1a4 10 MOJIEKYISPHOU 1 https://resh.edu.ru/subject/5/10/
Ouosioruun

25 Pemenue 3a1ay no MosnekynsapHoi Ouosorun 1 https://resh.edu.ru/subject/5/10/

26 Pemenue 3a1ay no MonekynsapHoi Ouosorun 1 https://resh.edu.ru/subject/5/10/

27 [IpoBepounas pabora o teme "Pemienne 1 https://resh.edu.ru/subject/5/10/
3a[a4 10 MOJICKYJISIpHOW Ouosnoruun"

Tema 6 | ZKu3HeHHBI UK KJIETKHA 4 https://resh.edu.ru/subject/5/10/
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28 JleneHue KIETKH. 1 https://resh.edu.ru/subject/5/10/

29 MwuTo3 1 https://resh.edu.ru/subject/5/10/

30 Pemenue 3amanuii mo teMe "JKU3HEHHBINA [TUKIT 1 https://resh.edu.ru/subject/5/10/
KJIETKU. MuT03"

31 Pemenue 3amanuii mo teMe "JKU3HEHHBINA [TUKIT 1 https://resh.edu.ru/subject/5/10/
KJIETKH. MuT03"

Tema 7 | CTpoeHue u PyHKIIUM OPTAHU3MOB 10 https://resh.edu.ru/subject/5/10/
32 Txanu pacrteHui 1 https://resh.edu.ru/subject/5/10/
33 TkaHM )KUBOTHBIX 1 https://resh.edu.ru/subject/5/10/
34 Oprasbl ¥ CUCTEMBI OPTAaHOB 1 https://resh.edu.ru/subject/5/10/
35 CucreMsl ONIOpHI U ABUKEHUS 1 https://resh.edu.ru/subject/5/10/
36 IIuranue opraHu3smMoB 1 https://resh.edu.ru/subject/5/10/
37 JpIXaHue opranu3sMoB 1 https://resh.edu.ru/subject/5/10/
38 TpaHCcOPT BEIIECTB y OPTaHU3MOB 1 https://resh.edu.ru/subject/5/10/
39 Brinenenue y oprannu3smMoB 1 https://resh.edu.ru/subject/5/10/
40 3anmra OpraHu3MoB 1 https://resh.edu.ru/subject/5/10/
41 [TpoBepounas padota o reme «CtpoeHue u 1 https://resh.edu.ru/subject/5/10/

(GYHKIIMM OPTaHU3MOBY

Tema 8 | Pa3MHOkeHHe U pa3BUTHE OPTaHU3MOB 8 https://resh.edu.ru/subject/5/10/

42 [TomoBoe pazmuoxeHue. Ero ¢gopmer. 1 https://resh.edu.ru/subject/5/10/
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43 I'amerorenes. OcoGeHHOCTH 1 https://resh.edu.ru/subject/5/10/
CIiepMaTOreHe3a u OBOreHe3a.
OnogoTBopeHue

44 Pemienue OMOI0TMUECKUX 3a4a4 I10 TEME 1 https://resh.edu.ru/subject/5/10/
«["ameTorenes»

45 OmogoTBOpeHne, IMOPHOHATILHOE Pa3BUTHE 1 https://resh.edu.ru/subject/5/10/
JKMBOTHBIX

46 OMOpHOHATBHBIN TIEPUOJT PA3BUTHS 1 https://resh.edu.ru/subject/5/10/
JKHBOTHBIX.

47 [TocTaMOpHOHATBHBIN IEPUO] Pa3BUTHS 1 https://resh.edu.ru/subject/5/10/

48 PazmHOXeHUE U pa3BUTHE paCTCHUMN 1 https://resh.edu.ru/subject/5/10/

49 [IpoBepounas pabora o teme "PazmuoxeHue 1 https://resh.edu.ru/subject/5/10/
Y pa3BUTHE OPraHU3MOB"

Tema 9 | 'eHeTuKa — HAyKa 0 HACJEACTBEHHOCTH H 17 https://resh.edu.ru/subject/5/10/

H3MEHYMBOCTH OPraHU3MOB

50 3aKOHOMEPHOCTH HACJIEI0BAaHUS IPU3HAKOB. 1 https://resh.edu.ru/subject/5/10/
MonoruOpuaHOe U TUTHOPUTHOE
CKpELIMBAaHUE

51 Pemenne 3amau Ha 3akoHBI Mennend, 1 u 2 1 https://resh.edu.ru/subject/5/10/
3aKOHbI MeH 1eM1s1, HEMOJIHOE JOMUHUPOBAHKE

52 Pemenue 3anau Ha 3akoHsl Mengaens, Tperui 1 https://resh.edu.ru/subject/5/10/
3aKkoH Mennens

53 Pemenne 3amay Ha 3aK0HBI MeHens, 1 https://resh.edu.ru/subject/5/10/
JleTanbHOCTh T€HOB

54 XpOMOCOMHAs TEOPHS HACIEICTBEHHOCTH. 1 https://resh.edu.ru/subject/5/10/

CueruieHHOE HAcIeI0BaHUs T€HOB
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55 Pemenne reneTnUecKknx 3aa4 Ha CIECIIJICHHOE https://resh.edu.ru/subject/5/10/
HacJIeIOBaHUE.

56 I'eneruka nomna. HacienoBanue npu3HaKkos, https://resh.edu.ru/subject/5/10/
CIIETJIEHHBIX C ITOJIOM

57 Pemenne reHeTnuecKnX 3a1ad Ha CIEIICHHOE https://resh.edu.ru/subject/5/10/
C IOJIOM HacJIEOBaHHSI.

58 I'eHoTHI KaK 11eJIOCTHAS CUCTEMA. https://resh.edu.ru/subject/5/10/
BsaumonelicTBue reHOB

59 Pemenue reneTnueckux 3ajiad Ha https://resh.edu.ru/subject/5/10/
B3aUMOJICUCTBUS I'€HOB.

60 Pemrenue remeTndeckux 3ajad Ha https://resh.edu.ru/subject/5/10/
IICEBJI0AYyTOCOMHOE HACIIEJOBAaHUE

61 Pemenue renernueckux 3amad nocTpoeHue https://resh.edu.ru/subject/5/10/
TEHETUYECKUX KapT

62 O6o0maromnuii ypok 1o teme https://resh.edu.ru/subject/5/10/
«3aKOHOMEPHOCTH HaclIeIOBaHUs PU3HAKOBY»

63 3aueT no TeMe «3aKOHOMEPHOCTH https://resh.edu.ru/subject/5/10/
HACJIEI0BAHMS TIPU3HAKOBY

64 3ader 1o Teme «3aKOHOMEPHOCTH https://resh.edu.ru/subject/5/10/
HaCJIEeI0BAHMS IPU3HAKOB)

65 Pernrenue remeTuueckux 3ajgad 1o https://resh.edu.ru/subject/5/10/
POAOCIOBHOM.

66 Pemenue renernueckux 3aayd pa3HoOro THUIIA. https://resh.edu.ru/subject/5/10/

67-68 | Peseps
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YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

o buonorus. buonoruueckue cuctemsl u nporecchl. 10 kinacc: yueOHUK 1715
o011e00pa3oBaTeIbHBIX Opranu3auil (yriayOoaeHHbIH ypoBeHb)/ A.B.
Tepemos, P.A.Iletpocosa - 12-e u3n., crep.- M. : Muemo3uHa, 2021

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

e Tepemos, I[letpocosa: bruosorus. 10-11 knaccel. buonornueckuit cucTeMbI
U TIpoLecchl. YTi1. ypoBeHb. Metoguueckoe nocooue. ®I'OC

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

* Meroanueckue peKOMEHIALUMU U TEpeYeHb CPEJICTB JUCTAHIIMOHHBIX
KOMMYHUKallMii Ha odunuaibHoM caite KamuHuHIrpaackoro 00J1acTHOTO
MHCTUTYTA pa3BuTus oopazoBanus. URL: https://koiro.edu.ru/distant/#pedagogam

» IIpenMeTHbie pEeKOMEHIAIMM WHCTUTYTa IO OPraHU3allid TUCTAHIIMOHHOTO
oOydeHus AJid yuuTenei Ouonoruu Ha oduuuanbHoM caiite KalinHUHrpaackoro
00JIaCTHOTO WHCTUTYTA pa3BUTHUS oOpa3oBaHMs. URL:
https://koiro.edu.ru/distant/predmetnye-rekomendatsii-instituta/#bio
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