MHWUHUCTEPCTBO IMTPOCBEIEHUSI POCCUICKOM ®EJEPALIMU
MunucrepceTBo oopazoBanus Pecny6iaukun Mopaosus
Anvuancrpauus JIsMoupckoro MyHHIHNAJIBLHOIO paioHa
MOY "Boasmeenxoekas COI" JIamMonpckoro MyHHIHIAJILHOIO paloHa

Pecny6anxu MopaoBus

COI'JTACOBAHO ' YTBEPXJIEHO

SRR
3amecTUTeNb JUPEKTOpa Mo yueOHOI Hypﬁi‘mp R
pabote o e
M Ilanaesa E.C.
7~

ot «30» aBrycra2024 r.

........

Fo, 2 z(bpocwnn AM.
03 8/7-11 of «30» aBrycra2024 r.

&

& "\*:.‘5,

x Jii'ﬁ_'n;;i"i":@

PABOYAS TPOI'PAMMA
(ID 4787261)

yueGHoro npeamvera «bnosorusi. Yriy0/ieHHbIH YPOBEHb

Juis oOy4varouuxes 10 —11 knaccos

ceno bonbmas Enxoska 2024




HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueObHOMYy mpeamery "buonorus" (manee - Owomorus) Ha
ypOBHE cpenHero oOuiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6paszoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydyeOHoro mpeamera «buosjorus» u
OCHOBHBIX TIOJIOKEHUH (eepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonoruspy yray6nénnoro ypoBHs usydenus (10-11
KJIACChI) SIBIISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxeHusiMm DPIOC COO npoduibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YIiyOJIEHHOM YPOBHE, SIBISIFOTCS CIIOCOOOM
mupdepeHnmanm  00ydeHUST Ha YPOBHE CpeaHEro oO0mmiero oOpa3oBaHUS U
MPU3BAHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01uM, cpeHUM NpodecCUOHATBHBIM U BRICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
IPUOPUTETHOE pelIeHUE O00pa30BaTEIbHBIX, BOCHHUTATENBHBIX M Pa3BUBAIOIINUX
3a/lay, CBS3aHHBIX C HpodopueHTanuern oOydarouxcsi U CTHUMYJHUPOBAHUEM
WHTEpeca K KOHKPETHOM O0JIAaCTH HAay4YHOI'O 3HAHMS, CBSI3aHHOTO C OMOJIOTHUEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mnpeamety "buonorus" naér npeacraBieHHE O
Heau M 3aJadax HM3ydeHus ydeOHoro mnpenmera «buonorus» Ha yriayOn€HHOM
YPOBHE, onpeaeisieT o0si3aTesbHOe (MHBAPUAHTHOE) MTPEAMETHOE COAEpKaHue, €ro
CTPYKTYpHpPOBAaHHME II0 pa3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT TMOCIeA0BATeIbHOCTh W3YUYEHUsS Y4YEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBs3€H, JIOTUKH Y4eOHOro mpoliecca,
BO3pPACTHBIX OCOOEHHOCTEH oOyuwarmuxcsi. B mnporpamme mno Ouonoruu
peanu30BaH MNPUHLMI MPEEMCTBEHHOCTH C HW3y4eHUEM OHOJIOTUM Ha YpOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBAETCS
HAIMpPaBJICHHOCTh HA  TMOCJIEAYIOIIEe pa3BUTHE  OHOJOTUYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEIACTAaBICHUN O 370pOBOM 00Opasze >XKHU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKarolled mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro TpeaMeTra
«buonorusiy B peanuzamuu  TpeboBanuii PIOC COO k T1UIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEILHOM  JEATEIbHOCTU
oOydaromuxcss MO OCBOCHHUIO COACpX aHHUS OHOJIOTMYECKOro 0Opa3oBaHUs Ha
YPOBHE cpeaHero ol1iero 0opa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0Iero oopasoBaHUs
3aBepiIaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHPOBAH Ha



pacimimpeHre U yriayOsjeHue 3HaHWM OOyYaromMXCs O >KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OWOJIOTUH, SMOPUOJIOTMM U OWOJIOTMH Pa3BUTHUA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuenue ydeOHoro mpeamera «buonorus» Ha yIrIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIYYEHHUIO
OMoNOrMueckoro  oOpa3oBaHMss B  By3aXx W OpraHM3alUsX  CPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKAHHSI COCTABIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TIPU HU3YYECHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HAa YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUS TOJy4aroT pa3BuTHe. Tak,
pacmimpeHsl U yriayOJeHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEeKa, OOIIMWX 3aKOHOMEPHOCTSAX >KU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS IPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOXXHO HCIIOJIb30BaTh KaK OPUEHTHUPHI JUIS MOCIETYHOLIETO
BbIOOpa mpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CtpykTypa mnporpammbl 1o y4yeOHoMmy mnpenmery "buomorus" otpaxaet
CHUCTEMHO-YPOBHEBBI UM 53BOJIOLUMOHHBIN MOAXOABI K HU3YYEHHIO OHOJIOTHU.
CornacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMN OPraHUYECKOro MUpa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYecKoro paszHooOpasust miaHeTsl. Tak, B 10 kiacce
U3Yy4alOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTUH U
OMOJIOTHM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMOJIOTMH, aKTyalU3UPYIOTCS 3HAaHUS OO0yyarluxcs Mo OOTaHUKE, 300JI0THH,
aHaromuu, (usznonorun uenmoBeka. B 11 kimacce u3ydarOTCs HSBOJIIOIMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHUe 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus»  mpu3zBaH  00€CIEUUTh  OCBOCHUE
oOy4JaronMMHUCcs: OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MTPaBuUJI,
JIEXKAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIAHBIX aclleKTax OMoJIornyeckux 3HaHui. s
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydarommxcs K OHOJIOTMM Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUMU MPOTPaMMBbl
no OMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJIECHMS M Pa3BUTHS
TOM uiau MHOW oOjacTu OMOJIOTMH, BKJIAJOM OTEUECTBEHHBIX U 3apyOeKHBIX
y4€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb uzydenus yueOHnoro npenmera «buonorus» Ha yriyOaéHHOM ypOBHE —
OBNIAJICHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHOMN
OpraHM3alMi >KMBBIX CHCTEM pa3HOTO paHra MW NpUOOpeTeHHuEe YMEHUMU
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpEca K ONpeAesIEHHON o0sacTtu
npo(eCCUOHATIBHON JIESITENIbHOCTH, CBSI3aHHOW C OWoJjiorueil, winm K BBIOOpY
y4eOHOT0 3aBEICHUS I MIPOIOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu Mu3ydeHuss ydeOHoro mnpeamera «buosorus» Ha
yriay0aEHHOM YPOBHE 00€CTIEUMBACTCS PELIEHUEM CIIENYIOUINX 3a]a4:

OCBOEHHUE OOYYAIOIIMMHUCSA CUCTEMbI OMOJOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBuiax, COCTABISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KaPTUHY MHUPA; O
CTPOEHWUH, MHOTOOOpa3uu MW OCOOCHHOCTSX OWOJOTHYECKUX CHCTEM (KJICTKa,
OpraHu3M, MONyJISLUs, BUA, OMOreo1eHo3, ouocdepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAaKOMJIEHHUE OOYy4YaloIMXCs C METOAAMH [O3HAHWS >KUBOM TMPUPOJIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJICKIIMM, OUOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJIaMH  CaMOCTOSITENIbHOTO  IPOBEAEHUS  OMOJOTMYECKUX
UCCIEeNOBaHUM B JjabopaTtopum M B mpupoje (HaOmoJaeHue, H3MEpEHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZicHUEe OOy4YalolMMUCS YMEHUSIMU: CAMOCTOATEIbHO  HaXOJMWTb,
aHaJIM3UPOBaTh M HCIIOJIB30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; I0JIb30BAThCS
OMOJOTUYECKONW TEPMUHOJIOTHEH M CHMBOJMKOW; YCTAHaBIUBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIbHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeJOBEYECTBA; OLIEHMBATh IOCIEACTBUS CBOEH JEATEIBbHOCTH 10
OTHOILIEHUIO K OKpYXarollel NpupogHOW cpene, COOCTBEHHOMY 3I0POBBIO U
3I0POBBIO  OKPY)KAIOIIWX  JIIOJIeH; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
npoPHIaKTUKA MH(GEKIIMOHHBIX 3a00J€BaHUl, MpaBUIa MOBEACHUS B MPUPOJIE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepH30BaTh
COBpEMEHHbBIE HAayYHbI€ OTKPBITUS B 001aCTH OMOJIOTHH;

pa3BuTHE y 00yYaIOIIUXCSl UHTEUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEM
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMbIMU €10 MPOOJIeMaMH, METOJ0JOrUuei
OMOJIOrHYECKOro UCCJIEI0BAHMS, IIPOBEACHUS AKCIIEPUMEHTAIBHBIX
UCCJIEIOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHYECKUX
00BEKTOB U MPOIIECCOB;



BOCIHUTAaHHUE Yy O0YYAIOIIMXCs LIEHHOCTHOTO OTHOIIEHUS K *KUBOW MPHUPOJIE B
LIEJIOM U K OTJENbHBIM €€ 00beKTaM U SIBICHUSM; (POPMHUPOBAHHUE SKOJIOTUUECKOH,
TeHEeTUYECKOM TPaMOTHOCTH, OOIIEH KyJbTypbl TMOBEACHHUA B TMPUPO/IE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIMIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOIOTIONB30BAaHUHN (COOMIOACHUE MPAaBHJI TIOBENEHUS B TMPHUPOIE, OXPaHbI
BUJIOB, SKOCUCTEM, Orochepsl), COXpaHEHUU COOCTBEHHOTO 3I0POBbS U 3J0OPOBBS
OKpYXXarolux Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieyeHue 0€30MaCHOCTU KU3ZHENEATEILHOCTH B UYPE3BBIYAWHBIX CUTYyaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUM U YMEHUI B MOBCEHEBHOM KU3HU;

CO3/IaHM€  YCIOBHM  JUIsl  OCO3HAHHOTO  BbIOOpa  0OydYarOIIUMUCS
WHIUBUTy AIbHON o0Opa3oBaTeNIbHOM TPAEKTOPHH, CHocoOCTBYOLIEH
HOCIEAYIOEMY MNPOPECCHOHATBHOMY CaMOONPECIECHNI0, B COOTBETCTBUM C
WH/INBHUIYIbHBIMU HHTEPECAMH U MTOTPEOHOCTSIMU PETHOHA.

OO011ee YnCI0 4YacoB, OTBEICHHBIX HA M3y4YeHHE OHMOJIOTMU Ha YriIyOJIeHHOM
YPOBHE CpeIHETo 001Iero oopa3oanusi, cocrtabisser 204 gaca: B 10 xmacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B He/Ielo).

OT0O0p OpraHm3alMOHHBIX (OPM, METOJIOB U CPEJICTB OOy4YeHUs OMOJIOTUU
OCYIIECTBIISIETCS ¢ y4ETOM CHEeIM(PHUKU €ro CoAepKaHWs W HAMpPaBICHHOCTH Ha
IpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHHM3AIMsIX CpPETHETO
1po(heCcCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

O0s13aTeNBbHBIM YCIIOBUEM MPU 00YYEHUN OMOJIOTUH HA YTITyOJIEHHOM YPOBHE
SBIIIETCSL TIPOBEJEHUE JIa0OpaTOPHBIX M MpakTUyeckux pador. Taxxke ywacTtue
0OyJaromuxcs B BBITOJHEHUH MPOCKTHBIX W y4eOHO-UCCIIENOBATENLCKUX PadoT,
TEMaTHUKa KOTOPBIX  OMPENENSeTCSs Y4YUTelleM Ha OCHOBE HWMEIOIINXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHM.



COJAEPKAHUE OBYUYEHUA
10 KITACC

CopnepkaHue HporpaMMbl, BBIICICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJiapcTBeHHou utoroBoit arrecramuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouoyiorusi — KOMIUIeKCHasi Hayka. Kpatkas uctopus pa3BuTHs
Owonornu.  buonormvyeckne HAyKM W HM3ydaeMble HMH  MPOOJICMEI.
dyHaaMEHTalbHbIC, NPUKIATHBIE W TOWCKOBBIE HAy4HbIC HCCICIOBAHUS B
OHOJIOTHUH.

3HaueHre OMoJoruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouojorueil. 3HaueHUE OUOJOTUM B
MIPAKTUYECKON JEATCIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIILJICHHOCTH, OXPaHE MPUPOJIBI.

JleMmoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsuH,
VY. TI'apseii, I'. Menaens, B. U. Bepuaackuii, U. I1. I1aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

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

Tema 2. 7KuBble cuCTeMbI U UX H3y4YeHHUE

JKuBble cucCTEMBl Kak mpeaMer u3ydeHus Ouosnoruu. CBOMCTBAa >KUBBIX
CHUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, JAUCKPETHOCTh M IE€JIOCTHOCTb,
CJIO)KHOCTh M YHOPSIAOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CaMOOPTaHU3ALIMS,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISPHBIMA, KJIETOYHBIH,
TKaHEBBIH, OPTraHU3MEHHBIN, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepuniii. Ilpoueccel, Npoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKM3HB Kak (opMma CyIiecTBOBAHMS
Marepun. Hayku, nzyyarouire >kMBbI€ CUCTEMbBI Ha PA3HBIX YPOBHSIX OpraHU3alUU.

N3yuyenue xuBbIX cucteM. MeTonpl Ouosornueckod Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. llondarue o 3aBucuMou u
He3aBUCHUMOM TniepeMeHHOU. [InanumpoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesas rumotesa. [loHsitue BHIOOPKH U €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouosormueckux gaHHBIX. OIEHKAa JOCTOBEPHOCTH TMOJYYCHHBIX
pesynbratoB. [IpUunMHBI HUCKaKEHUS PE3yJIbTAaTOB »JKcnepuMeHTa. IloHsatue
CTaTUCTUYECKOTO TECTA.

JleMmoHcTpanuu



Tabmumst u cxembl: «OCHOBHBIE TPHU3HAKU KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUHd KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHU MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
W3YUYCHHUS )KUBON IPUPOIBD».

O6opynoBanue:  jmaboparopHoe  OOOpyJOBaHWE I IPOBEACHHS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
V3YUYCHHH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
OTKpbITUs KiIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBaHH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuibl u cxembl: «CBETOBONH MHKPOCKOTD, « DIEKTPOHHBI MHUKPOCKOID,
«HMcTtopus pa3BUTHS METOAOB MUKPOCKOIIHI.

OO6opynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckas padora «UM3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomarorpadus, snekrpodopes, aubdepeHIaIbHOe IEHTPUPYTHPOBAHHKE,
[11IP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIEMEHTHI.
Bona m e€ ponp Kak pacTBOPHUTEINS, pearcHTa, yd4acTHEe B CTPYKTYpUPOBAHUU
KJIETKH, TEIUIOperyyisiiud. MuHepalbHble BEIIeCTBAa KJIETKH, UX OHOIoruyeckas
pob. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIEeCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mosiekyibl. [lepBuunas
CTpyKTypa Oeika, NenTHIHAas CBsA3b. BTopuyHas, TpeTW4Hasl, 4YeTBEpTHYHAs
cTpykTyphl. Jlenatypamus. CpoiictBa OenkoB. Kiaccupukanus Oenkos.
buonornyeckue Qpynkuun 0enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIbl U TOJIHCAXaPU/IBI.
O0mmii TIaH CTpoeHHS W (PU3UKO-XUMUYECKHE CBOMCTBA  YTJICBOJIOB.
buonornyeckue GpyHKIIMM yrIeBOIOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1e cBOWCTBAa OMOJIOTHYECKIX MEMOpaH — TEKYUYEeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TTOJIYIIPOHUIIAEMOCTb.

Hykneunnossie kucnotbl. JJHK m PHK. CTpoeHre HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapuoct. [IpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnmpans. Mectonaxoxxaenue u ouosnornueckue pynknuu JJHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue mosekynsl AT®. Makpospruueckue cBsizu B Mojekyiae ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
kietke. [Jlpyeue wuyxneozuompugocgpamor (HT®). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXMMHYECKUE U OUO(DU3NUECKUE UCCIETOBAHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYpbl OuoMojekyld. Moodenuposarnue
CMPYKMypbl U QYHKYU OUOMONEKVI U UX KOMNieKkco8. KomnbromepHultl ousaiin u
Opeanuyeckull CuHme3s OUOMOJEKY U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Toptpersr: JI. [Tomunr, Jx. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankiun,
®. Conrep, C. IIpy3unep.

Hnarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupoe», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuupel u cxembl: «llepuoguueckass Tabiuila XUMUYECKUX JJIEMEHTOBY,
«CtpoeHue MoOJIeKyJibl BOJbI», «BelecTBa B cocTaBe opraHu3MoBy», «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€lIKOBOM MOJIEKYJbD», «CTpoeHHE MOJIEKYI
yrieBonoBy, «CTpoeHre MOJIeKyd JUnuAoBy», «HyKIeMHOBbIE KHCIOTBIY,
«Crpoenue Mmonekyasl ATOy.

O6opynoBaHue: XMMUYECKAsl MOCyAa U 000pYyA0BaHHE.

JlaGopaTopHasi padora «O0HapyxkeHHE OCJIIKOB C TOMOIIbIO Ka4€CTBEHHBIX
peaKIUi».

JlaGopaTtopnass  paGora  «lccienoBaHue  HYKJIEHHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKUNH KJIETKH

Tumnbel KIETOK: 3yKapuoTHYecKas U TMpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBFHBIE 00pa30BaHUS KICTKH.



CtpoeHne mpoKapuoTHIEeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0OeHHOCTH CTpOEHHUs] TeTepoTPO(PHON U aBTOTPOPHON MPOKAPUOTHUYECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GyHKIMOHUPOBaHUE AYKApHUOTUYECKOU KJIETKHU.
[Inazmatuueckass wmemOpana (riazmanemMma). CTpykTypa IJIa3MaTHYeCKoOu
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IUIa3MaTHUeCKylo MeMOpaHy: MacCHUBHBIN
(muddy3us, obneruéunas auddys3us), aKTUBHBINA (NMEPBUYHBIA U BTOPUYHBIN
akTUBHBIK TpaHcropT). Ilomymponuniaemocts MeMOpanbl. PabGorta Hatpwuii-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (aroruTo3. Dk3omuuTo3. Kierounas
creHka. CTpykTypa v QyHKIMH KIETOYHON CTEHKU PACTEHHM, rprOOB.

[uronnasma. [{uro3ons. [{utockenet. JIBuxkenune muromniaasmbl. OpraHou bl
kieTkn. OnHOMeMOpaHHBIE OPraHoMAbl KIETKU: SHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBopuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [Imaakuil  (arpaHysspHbIA)  SHIOIUIA3MATUYECKUN
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeToK. KieTounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJbI  KJIETKM:  MHUTOXOHIPHUHM,  IUJIACTHJBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (GyHKIMHA MHUTOXOHJpuM U rmiactul. [lepBuunsie,
BTOPUYHBIE U  CIIOXKHbIE  TJIAcCTHIbl  (OTOCHUHTE3UPYIOUIUX  IYKAPHUOT.
XJIOpOILIACTBI, XPOMOILIACTHI, JIEUKOMIACTHI BBICIIUX PACTEHUM.

HememOpanHubie opranonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Qunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmel. MBbILIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Knetounslit
ueHtp. CrpoeHne M JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpoQuUIAMEHMamMu u
muxpompybdboukamu. MomopHvie 6enku.

SAnpo. OGosouka sipa, XpOMaTHH, KapuoILIa3Ma, SAPBIIIKH, UX CTPOECHUE U
bynkuun. SnepHpii O0enKOBBIM MaTpukc. [IpocTpaHCTBEHHOE paCIONIOKEHUE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHoUu 00010uKku 6 mumosze. Aoepmbiil
Mparcnopm.

Kinerounble BkimtoueHusi. CpaBHUTENIbHAS XapPAKTEPUCTUKA KIIETOK 3YKApUOT
(pacTUTETBHOM, )KUBOTHOM, TPUOHOM).

JdeMoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHUE SYyKapUOTHUECKOW KiIeTKm», «CTpoeHwme
JKUBOTHOM  KJeTKW», «CTpoeHHE  pacTUTENbHOM  KJIeTKn», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHE MPOKAPUOTUUECKON KIIETKI.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTtopuass pabora «M3ydyeHue CTpOEHUSI KJIETOK Pa3IUUYHBIX
OpTraHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KIETOUHOM MEMOpaHbBD».

JlabopaTopnass padora «lccnegoBaHue IIa3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTENbHBIX KIIETKaX).

IIpakTnyeckas  padora  «l3ydyeHue  [OBWKEHHS  LUTOIUIA3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BellecTB M NMPeBpalleHUE JHEPIUH B KJIETKe

AcCCUMUTISALNS U JUCCUMUWISIIUA — JIB€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTMueckoe obOecneueHue KieTku: mnpeBpanieHue ATD B
OoOMeHHBIX Tpoueccax. DepMEHTATUBHBIN XapakTep peakiuid KICTOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHME, CBOMCTBA W MEXaHU3M JCHCTBUSI.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATHBHBIX
peakiuii OT pa3INYHbIX PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKHMX BeleCTB B KieTke. DotocuHres.
AHOKCUuceHHbIll U OKcuceHHblll pomocunmes y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmvl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuv
¢domocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusiHue pa3iaudHbx (HaKTOpOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEMOCHUHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIKE OaKTepuu, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOHbIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbIe opraHu3Mbl. Bumesl Oposkenus. [IpomykTbl OpokKeHHS W HX
WCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30OYIUTEIN OOJIe3HEH.

AspoOHbIe OpraHu3MBlI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
mpoiieccax ouonoruyeckoro okucienus. [{uknmnueckue peakiuu. OKUCTUTENHHOE
bochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes



AT®D: paboma npomonnou ATD-cunmazwi. [lpeumyniecTBa a’3poOHOTO MyTH
oOMeHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpersr: k. IIpuctnu, K. A. Tumupsazes, C. H. Bunorpanckuii, B. A.
Ourenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DoToCHHTE3Y, « IHEPreTHUEeCKUil 00Men», «brnocuaTe3
oenka», «Ctpoenue pepMeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyJAOBAaHME JJII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTropnass  padora «lV3ydyeHHWe  KAaTaJIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpE aMUIIa3bl HIIA KaTalla3bl).

JlabopaTtopnasi pabGora «/3ydeHne (HEpMEHTATUBHOTO pACIICTICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTopHasi padora «CpaBHEeHHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGOpMalLus U peajin3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpPUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW uHpopManuu. ['eHeTnueckuit
KOJ, €ro cBoucTBa. TpaHckpunuus — wMartpuunbii cunTe3 PHK. IlpmHummnen
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuyeckoul knemxe. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunrte3a Oenka. KomupoBanme amuHokucior. Ponbp pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKApUOT. Perynsuus akTUBHOCTHM T€HOB y IpokapuoT. ['mmotesa
onepona (®. XKako6, XK. Mano). Moaekynsprvle mMexanuzmvl IKCAPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuns 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupycbl — HekeTouHble (hOPMBI )KU3HU U OO0JIUTaTHBIE Mapa3uThl. CTpoeHHE
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKu3HeHHblU YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, 6axkmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasa.

BupycHbie 3a0oneBaHusi yenoBeka, kMBOTHBIX, pactenuid. CIIN/, COVID-
19, conmanbHbIe 1 MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananuz borvuux maccueos («bigdatar)
CMpYKmMypHuIX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemoie pynxyuu 6eaxos. Cnocodovt 0ocmasKu 1eKapcms.



JleMoHCTpanun

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

Tabmumpl u cxemel: «buocunrtes Oenkay, «['enernueckuit koa», «Bupyce»,
«bakrepuodarmu.

IIpakTnueckas padora «Co31aHue MOJIEIIN BUPYCA».

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1mukia, ero mepuoabl W peryisnus. Wutepdaza u MuUTO3.
Oco0OeHHOCTH TpolIecCcOB, MpoTeKalImux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecuHTeTndyeckuii  (MMOCTMUTOTHYECKUM), CHUHTETUYECKHUH WU
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbii cunres JIHK — permkanwmsa. [Ipunnuner permmkanuun JIHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJUICIBHOCTb.
Mexanusm permmkanun JTHK. Xpomocomel. CTtpoenue xpomocoM. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbll  HaOOpel  XpoMocoM. ['omonoruunsie xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmerkn — wmuTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX

npouiecchl. Tunbl muto3a. KapuokuHes u nurokune3. buonornueckoe 3HaueHue
MHUTO3A.

Perymsmmst MuTOTHYECKOTO THKIA KIETKH. [IporpamMMmmupyemasi KJIeTOYHas
rudeb — anomnTo3.

Knerounoe smpo, XpoMocombl, (GyHKIIMOHANIbHAs T€HOMHKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KemKka» — ouourngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMmoHCTpauumn

Tabnuipl U cxeMbl: <«OKU3HEHHBIN IUKI KIETKU», «Mwuto3», «CTpoeHue
xpomocom», «Permukanus JJTHK.

OGopynoBaHHE: CBETOBOM MHUKPOCKOTI, MUKpOIIperapaThl: «K MUTO3 B KJIETKaX
KOpelIKa JIyKay.

Jlaboparopnass  padora  «lM3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTax.

JlaGopaTopHasi padota «HaGmoneHne MUTO3a B KJIeTKaX KOHYHMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKIMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKJIETOYHBIE,
KOJIOHHUAJIbHBIE, MHOTOKJICTOYHBIC OPTaHU3MEL.

OcoOCHHOCTH  CTPOGHUS U IKU3HENEATCIBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakTepum, apxew, OIHOKJIETOYHBIC TPHUOBI, OJHOKJICTOYHBIC
BOJIOPOCIIH, APYTHE MPOTUCTHI. KOJTOHWABEHBIC OPTaHU3MBI.



B3anMoCBs3p 4acTE MHOTOKJIIETOYHOI'O OpraHu3Ma. TKaHu, OpraHbl H
cucTeMbl opranoB. Opranusm Kak enuHoe uenoe. I'omeocras.

Txkann pacreHnid. TuHIBI pPAacCTUTENIBHBIX TKaHEW: 0O0pa3oBaTebHAasd,
NOKPOBHAsi, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
GyHKLIMIA U paciofIOKEHHs TKaHEH B OpraHax pacTEHUU.

TkaHu JKMBOTHBIX M YEJIOBEKA. THIBI KMBOTHBIX TKAaHEW: JIHTEIHAIIbHAL,
COCUHUTENbHAs, MbIleyHas, HepBHas. OCOOEHHOCTH CTPOCHUSA, (PYHKIHA U
pacIonoKeHUsl TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacteHuil. Oprasel H
CHUCTEMBI OPTaHOB KMBOTHBIX U yejoBeka. DyHKIIMHA OPTraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOUYHBIX XUBOTHBIX. HapykHblil W BHyTpeHHUU ckener. CTpOeHHE U
THUIIBI COEJUHEHUS KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTHKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanue opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMU. IIuTaHue XKMBOTHBIX. BHYyTpUIIOIIOCTHOE U
BHYTPUKIIETOYHOE NUIIEBapeHue. [IuTaHne NO3BOHOYHBIX XMUBOTHBIX. OTIEmbI
MUIIEBAPUTENBHOIO TpakTa. lInmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanue sxuBoTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxxHoe apixanue. JlpIxarenbHas IOBEPXHOCTD.
KabepHoe u nérounoe apixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa 4eloBeKa. MeXaHW3M BEHTWIALMU JIETKUX Yy NOTUL U
MiIeKonuTaromux. Perynsamus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BELIECTB y OpPraHU3MOB. TPaHCIIOPTHBIE CHUCTEMBI PACTECHUM.
TpaHcropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHast cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepare,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalleHus. OBOJIOLUOHHbIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHON CUCTEMBI IMO3BOHOUYHBIX XUBOTHBIX. PaboTta
ceplla v €€ peryJisiums.

Beigenenue y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
*KUBOTHBIX. CokparturenbHble Bakyoau. Opransl BblaeneHus. PuiabTpanms,
CeKpelrsi U 00paTHOE BcachblBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BbBIACIICHUSI.
CBs13b MOJIOCTH TeJNa C KPOBEHOCHOM U BBIIEIUTENBHONW cUCTEMaMU. Briaenenue y



MO3BOHOYHBIX >KUBOTHBIX M yenoBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHNE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuii M UUCTHI MPOCTEHINMX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NpPOWU3BOAHBIE.
3amuTa opranu3Ma ot Oone3Heil. UMmyHHas cucteMa udenoBeka. KieTouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUIecKuit
UMMYyHUTET. Teopust KIOHaIbHO-celeKTUBHOro uMmyHutera (I1. Opmux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOXKIEHHOTO
UMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUIA.

Pazgpaxxumocte M peryimsimus 'y  OpraHu3moB. Paznpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PaszgpakuMocTs ©  peryisuus y
pacteHuil. PocToBele BelecTsa U UX 3HaYCHUE.

HepBHasg cucrema u pediekTopHas peryydanus y XUBOTHBIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX *XKMBOTHBIX. Pedinexc u
pedaexTopHas ayra. be3yciaoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas peryisiuus W >HIAOKPUHHAs CHUCTEMAa JKUBOTHBIX M YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOM cucTeM. [umoTtanmamo-runoduzapHas
CUCTEMA.

JeMmoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOJAOPOCHW», «MHOTOKIETOUYHbIE
Bojopocim», «bakrepumn», «lIpocreimme», «OpraHbl LIBETKOBBIX PAaCTCHUI,
«CucTteMbl  OpPraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIX», «TkaHu pacrenuit», «KopHeBble cuctemb», «CTpoeHue credusy,
«CTpoeHue NHCTOBOM IUIACTUHKW», «TKaHM KXMUBOTHBIX», «CKEJET 4YeIoBEKay,
«IImmeBapurenpsHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHCTEMa, «Hepsnas CHCTEMAY, «Koxay, «MprIneynas CHCTEMAY,
«BplgenurenbHas cUCTEMay, «IDHAOKPHUHHAs cucteMa», «CTpOCHHME MBIIIIIbIY,
«Ammynuter»,  «KuiieunomosioctHeie», «CxeMa  TUTaHUS  PACTEHUI,

«KpoBEeHOCHbIE CHCTEMBI TIO3BOHOYHBIX JKUBOTHBIX», «CTpOCHHE THAPHD»,
«CtpoeHue 1uiaHapum», «BHyTpeHHee CTpoeHHe 0XIeBoro 4epsi», «HepsHas
cuctema peioy, «HepBHas cucrema rymkm», «HepBHas — cucrtema
npecMmbikatomuxcs»,  «HepBHas — cucrema  nruny», «HepBHas — cuctema
MIIeKOTUTaromux», «HepBHas cuctema uenoBeka», «Pediexey.



ObopynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpPENapaThl OJHOKIETOYHBIX
OpraHMW3MOB, MUKPOIpENapaTbl TKAaHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUJIEKIIUU
HACEKOMBIX, UIJIOKOXXHUX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKI[MM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJET 4YeJIOBEKa,
00OpyIOBaHUE AJISl AEMOHCTPALMK TOYBEHHOTO U BO3TYIIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmaina U OeNKoB Mo 1eicTBUEM (EepMEHTOB, 000PYT0BAHUE IS
JEMOHCTPALUH OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKUX, MEXAHU3MA
JbIXAaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «l3yueHue TKaHEe paCTCHUIN.

JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlaGopaTopHasi padora «3yueHne opraHoB IIBETKOBOI'O PACTCHUS.

Tema 10. PazmHokeHUe M pa3BUTHE OPraHM3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUSA: IOYKOBAaHUE,  CIOPYJISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. [lonmoBble KIIeTKH, WM rameTel. Meio3. Craaun
Mmeiio3a. [loBenenune xpomocom B mero3e. Kpoccunrosep. buosmornueckuii cMbici
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponeiieBoe pa3Butue. ['amerorene3 y uBOTHBIX. [10JI0OBBIE KeENIE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaroreHes u ooreHe3. CtpoeHue
MOJIOBBIX KJIETOK.

OmogoTBOpeHHEe U SMOPUOHAIBHOE Pa3BUTHE JKUBOTHBIX. CrocCOOBI
OIUIOIOTBOPEHUS: HApyKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHUOIOrus — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
JKUBOTHBIX (Ha mnpumepe Jsarywmku). JpooOnenune. Tumbsl  npoOneHwus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bracmyna, munoi
onacmyn. OCOOCHHOCTH JPOOJICHUS MIIEKOMUTAIOUIUX. 3apOABIIICBBIC JHUCTKU
(racTpyssanus). 3aKiajKa OpraHOB M TKaHEW M3 3apO/IbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIUSIHAE 4YacTell pa3BUBAIOIIETOCS 3apojbliia (SMOpPHOHAIbHAS WMHIIYKIIHS).
3aknazka IUTaHa CTPOEHMSI JKMBOTHOTO Kak pe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BnusHue Ha >MOpHUOHATIBHOE pPAa3BUTHE PaA3IMYHBIX
(bakTOpOB OKpYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTamOpuoHanpHBI mepuoa. [lpsmoe wu
HempsiMoe pa3BuTue. PaszButue ¢ wmetamopdo3oM y OECHO3BOHOUYHBIX U
MO3BOHOYHBIX JKUBOTHBIX. buHoJIOrMyeckoe 3HAUYEHHE TMPSMOr0 W HEMPSMOIo



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTra KUBOTHBIX. DAKTOPHI
PETYISIUU POCTA JKUBOTHBIX M YenoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS
y ’KUBOTHBIX U 4esioBeka. [leprnospl oHTOreHe3a yenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

Pa3sMHoeHue u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
JKU3HEHHOM IuKJe pacteHud. OOpa3oBaHWe CIOp B Ipollecce Meio3a.
['ameTtorene3 y pacteHud. OIUIOAOTBOPEHUE M Pa3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

[Toptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHE», «Tumbl Oecroyioro
pasMHOXEeHUsD», «Pa3MHOXKEHHE XIIaMUIAOMOHAIbD», «Pa3MHOXEHUE OHBIJICHBD),
«Pa3MHOXeHue TuapbDy, «Menosy, «XpoMocoMmsbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3onia», «OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsmoe u
HENpsAMOe pas3ButHe», «PasBurne wmanckoro xyka», «Passutue capanum»,
«Pa3BuTne nArymkun», «JlBOMHOE OIUIOJOTBOPEHUE Y LBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYIOJIbHBIX pAacTeHUIN», «KU3HEHHBIN LUK
MOpPCKOM  KamycTbD», <«OKWM3HEHHBIM UHKI MXa», <« KU3HEHHBIA  IUKI
ManoOpOTHUKA», « KM3HEHHBIN LIUKIT COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SUIEKIETOK MU
CIIEpMAaTO30UI0B, MOJIENb «L MK pa3BUTHS JISATYILIKID.

JlaGopaTopHas padora «l/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa FOTOBBIX
MHKpOIpEenapaTax».

IIpakTuyeckasi padora «BrplsiBIeHUE NPU3HAKOB CXOACTBA 3apOJbIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHE OpraHoB pPa3MHOXXEHHUS BBICIINX
pacTeHu.

Tema 11. I'eneTuka — Hayka 0 HACJIE€ACTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS M pa3BUTHS TEHETUKWM Kak Haykud. Paboter T
Menpens, 1I'. ne @puza, T. Moprana. Posib 0T€ueCTBEHHBIX YYEHBIX B PA3BUTUHU
renetuku. Pa6otel H. K. KonbuioBa, H. 1. BaBunoga, A. H. benosepckoro, I'. JI.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHITUS U CUMBOJIbL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUleNIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKHU, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJBI ~ TE€HETUKH: THOPUAOJOTUYECKHMA,  IUTOJOTHYCCKUH,
MOJIEKYJIIPHO-TEHETUYECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. 1.
BasunoB, A. H. benosepckuii, I'. [[. Kapneuenko, FO. A. ®umunuyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBI CKPEIIIUBAHHMS.

Jlabopatopuasi paGora «Jlpozoduna Kak OOBEKT T'€HETHUUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH MeHaenss — 3aKOH

eInHOoO00pa3usl THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHrpoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pacLICIUICHUs IPU3HAKOB. L{UToJIOrMueckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ umore3a 4uCTOTH raMer.

Ananmsupytomee ckpemuBanne. [[poMeKyTOUHBIN XapaKTep HACIIEIOBAHUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HAcJelIOBaHMUS ~ TpU3HAaKoB.  [luTosmornueckue  OCHOBBI  JUTHOPHUIHOTO
CKPEILUBAHUS.

CueruieHHOEe HacieaoBaHue npuzHakoB. Pabotrel T. Moprana. CuermieHHoe
HACJICAOBAHUE T'€HOB, HAPYLICHHWE CLEIUICHUS MEXAY I'€HaMHA. XPOMOCOMHAas
TEOpHUsI HACIIECICTBEHHOCTH.

['eneTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUS Moja. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M TreTeporamMeTHbId I0J. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neioTponust — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHBIM aiienu3M. B3auMonencTBue HeEauIeNbHbIX TI'E€HOB.
KommnementapHocts. Onuctas. [Tonmumepus.

['eHETUYECKUIT KOHTPOJIb PAa3BUTHUS PACTEHUM, KUBOTHBIX M YEJIOBEKa, a
Takke (PU3NOJIOTUYECKUX MPOLECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIUH.
['eHeTHUYECKNE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHUS HACJIEICTBEHHON MH(OpMAIUU B TOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdeMmoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpOit 3akoHbl Menaens», « Tpetuit 3axkoH
Mennens», «AHamu3upymrouiee ckpemuBanue», «HemomHoe aoOMUHUpPOBaHHEY,
«CrierieHHOE HacleIoBaHWE TPU3HAKOB Y Jpo30duibl»y, «l'eHeThka Tmoay,



«Kapuotun uenoseka», «Kapuotun gpozodpuns», «Kapuotum nTUIBD,
«MHOX€eCTBEHHBIN ajIenu3m», «B3aumMoaeiicTBUE T€HOBY.

O6opynoBanue: MOAENb IS JACMOHCTpAIlMd 3aKOHOB €IMHOOOpasHs
rUOpHUJIOB TIEPBOTO TOKOJICHUS M pAcHICIJICHUS MPU3HAKOB, MOJEIb s
JICMOHCTpallUM 3aKOHA HE3aBUCHMMOIO HAcJEI0BaHUSA NPU3HAKOB, MOJIENb JJIs
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAaHUS IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKporpenapar: «/Ipozopumnay.

IIpakTnueckass padora «M3ydyeHue pe3ynabTaTOB  MOHOTHOPHIHOTO
CKpEIIMBaHUSA Yy APO30(PHITBD».

IIpakTnueckass pab6ora  «M3ydeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBAHUA Y IPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  (GopMHUpOBaHUU (PeHOTHIA.
N3MeHYnBOCTh TpU3HAKOB. KauecTBEHHbIC M KOJMYECTBEHHBIC MPU3HAKU. BUbI
W3MEHUMBOCTH: HEHACJICACTBCHHAS M HACJICJCTBCHHAS.

Moaudukanuonnass U3MEeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBOocTH. HopMa peaknuu npusHaka. BapuanroHHBIN
psan u BapuarnmonHas kpuBas (B. Moranncen). CpoiicTBa MOIu(MUKAIMOHHON
W3MEHUYHMBOCTH.

I'enoTunuueckas N3MeHUMBOCTh. CBOMCTBA T€HOTUIIMUYECKOM M3MEHUYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TMOJIOBOM IMPOIeCC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHUYUBOCTH B CO3aHUN
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OJTHOr0 BUIA.

MyTtanmonHass M3MEHYMBOCTh. BuHIbl MyTanuil: TE€HHBIE, XPOMOCOMHBIC,
reHoMHble. CIOHTaHHBIE W  MHIAYUHUPOBAHHBICE MyTaluu. SnepHble H
HUTOIUIa3MaTHYeckue myTtanuuu. CoMaTUYEeCKUE U TMOJIOBble MyTaluu. IIpuunHbI
BO3HUKHOBEHUS MyTanuid. MyTareHbl W WX BIHWSHUE Ha OpPraHUu3MBL.
3aKOHOMEPHOCTH MYTAIlMOHHOTO TMpOLEcca. 3aKOH TOMOJIOTMYECKHUX PSJIOB B
HaciencTBeHHoW u3MeHunBoctu (H.W. BaBuioB). BHesnepHas M3MEHYMBOCTH U
HACJICACTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, PONb  INUSCHEMUYECKUX akmopos 8
HACIe008AHUU U UBMEHYUBOCMU (DEHOMUNUUECKUX NPUZHAKOS ) OP2AHUIMOS.

JdeMmoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuinos.

Tabmuet u cxeMbl:  «Buasl  um3MeHUMBOCTHY», «MoauduKalMOHHAS
U3MCHYHUBOCTEY, «KomOnHaTHBHAs W3MCHYHUBOCTHY, «Meios,
«OmnogotBopeHuey, «I eHeTnueckue 3a00JI€BaHUS YEIOBEKay, « Bumbl myTammiiy.



OOopynoBaHue: XKUBbIE W TepOapHBIC AK3EMIUISIPHl KOMHATHBIX PacCTCHHH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUIHBIMUA BHJIAMUA U3MEHYUBOCTH.

JlabGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON W3MEHUMBOCTU. [locTpoeHue BapuanMOHHOTO psifa H
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3oduisl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoaHas mporpamMma HMCCJIEAOBaHUS T€HOMaA
yenoBeka.  MeToAbl  M3y4Y€HHsT TEHETMKM  YEeJOBEKAa: IEHEAIOrMYECKHM,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALUOHHO-CTAaTUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemeHHOE ONpPEAEICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIJE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. | eHHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACIEACTBEHHOW MPEeapaciooKeHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHYECKHUX
3a00JeBaHUI 4YelloBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Ipy3a». JTUUECKUE ACHEKThl UCCIEAOBAHUN B
00JIaCTH peIaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['eneTtnueckue (akTOpbl TOBBIIICHHONW YYBCTBUTEJIBHOCTH YEJIIOBEKAa K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarouleh cpeabl. ['eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITATOJIOTUSM.

JeMmoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denmoBeka», «MeToabl U3ydeHUs] TEHETUKH
yesjoBekay, «I eHeTnyeckue 3a00I€BaHUs YEIOBEKay.

IpakTuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenekuusi OpraHu3MoB

JlomecTukanuss W CEJIEKUUs. 3apOoKACHUE CEJIEKIMU W JOMECTUKAIUU.
VYuenue H. W. BasunoBa o IleHTpax MNpPOUCXOXIEHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHUil. Poib cenekuuu B CO3JaHMM COPTOB PACTEHHN U TOPOJ
*KkuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MmeHuuBoctd H. WM. BaBuioBa, ero 3HadyeHue i
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON paboThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUY AJIbHBIN. Ortansl KOMOMHAIIMOHHOU CCJICKIINU. HUcneiTanue
npousBoauTeNed MO MOTOMCTBY. OTOOp MO TEHOTHUIy C TIOMOIIBIO OIICHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY C ToMoIIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ ~ CEJICKIIMOHHOW  paboTHI.
PanuanMOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MYTalUil y KyJIbTYPHBIX



dbopm opranm3moB. Vcrmonb30BaHME TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOunanTHbIX JJHK 17151 momyyenust ucxonnoro marepuaa Ajisi CEIeKIUH.

[TomyueHune MOJIUIUIONIOB. BryTtpuBuaosas THOpUIN3AIINS.
bru3kopoACTBEHHOE — CKpeluBaHWe, WiIM  WHOpuauHr.  HepojactBeHHoe
CKpellliBaHue, WM ayTOpuauHr. ['erepo3uc u ero npuuuHbl. Mcmons3oBaHue
rereposuca B cenekuun. Otnanénnas rubpuausanus. [Ipeomonenue Oecrioaus
MEKBHUJAOBBIX THOPUAOB. JIOCTHKEHUS CENEKIIMU PACTEHUN U )KUBOTHBIX. «3eéHast
DesonoyuUs».

CoxpaHeHre U U3yYEHUE T'€HETHYECKUX PECYPCOB KYJIBTYPHBIX PACTECHUHN U
WX JHUKAX  pOJAWYed ISl CO3/JaHUS  HOBBIX COPTOB W THOpPHUIOB
CEIIbCKOXO3IMCTBEHHBIX  KYJIbTYp. /M3yuenue, coxpamenue u ynpasieHue
2EHEMUYECKUMU Pecypcamu CelbCKOXO3AUCTNBEHHBIX U NPOMBICIO8bIX HCUBOMHBIX
8 Yensx YAyHueHus Cyuecmayrouux u coO30anus Ho8blx Nopoo, TUHUL U KPOCCO8, 8
MOM uucie ¢ NPpUMEHEHUEeM COBPEMEHHbIX Memo008 HAYYHBIX UCCLe008aHUll,
nepeoosuvlx uoell U NepCneKmu8HuLX MexHoN0ULL.

JleMoHCcTpauumn

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

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOKIECHUS 1 MHOTO00pAa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKUX PSJ0B B HACIEACTBEHHOW HU3MEHUYMBOCTHY,
«MeTtonpl cenekiuny, «OTnanéHnas rTubpuauzanusy, «MyTaresesy.

JlaGopaTopHnasi padora «/3yueHrne cOpTOB KyJIbTYPHBIX PACTEHUNA U MTOPOJT
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIMU PACTCHUI.

IpakTnuyeckas padora «lIpuBnBKka pacTeHuN».

IKcKkypeusi «OCHOBHBIE METOAbI W JOCTHUKCHHS CEJIEKIIMUM PACTEHUU U
YKHUBOTHBIX (Ha CEJICKIIUOHHYO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOMUCTIBITATENLHBIN y4acTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpaTOPHIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO IICHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEeKThI, HCMHOJIb3yeMble B OHWOTEXHOJIOTMH, — KJIETOYHBIE U TKAHEBBIC
KYJIbTYPBI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHKA. TpaauimonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHne, TMOMYyYeHUE KHCJIOMOJIOYHBIX IPOYKTOB,
BUHOJEenMe. Mukpoouosornueckuii cuHtre3. OOBEKTbl MHUKPOOMOJIOTUYECKHUX
texHosorui. [IpousBoacTBO O€jika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMI U MHCTPYMEHTOB IEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUS TEHOMOB C LIEJIBIO MOJIYYEHHSI OPTaHU3MOB U UX KOMIIOHEHTOB,
CoJIep KalluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETUIECKUE Ty TH.



Kierounasa unxeHepus. MeTonsl KyJIbTypbl KIETOK U TKaHEW PACTECHUU H
#*UBOTHbIX. Kpuobanku. Comaruyeckas TruOpuAN3aUsi W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujioB B CeJlEKUUH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Mcnonv3osanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
aumumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PekoHCTpyKuus
AWLEKIIETOK U KJIIOHUPOBAHHUE JKUBOTHBIX. METON TpaHCILIAHTALUU SAEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKPOKIOHANIbHO20
DA3MHOIICEHUS CENIbCKOXOZAUCTNEEHHBIX KVIbIMYP.

XpOMOCOMHass M Te€HHas WHXEHepHs. VICKyCCTBEHHBI CHHTE3 TI€HAa U
KoHCcTpyupoBanue pekoMOnHaHTHbIX JIHK. Cozdanue mpanczennvix opeanuzmos.
JlocTmkeHrnss M = NEPCHEKTUBBI  XPOMOCOMHOM M TI'€HHOM  WH)KCHEPHUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPHUHU.

Menununckue OuotexHonoruu. [loctrenomuas nudponas meaununa. [T1P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUHM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHSL €ro 340pOBbf. VICIOJIB30BaHHME CTBOJIOBBIX
KieTok. TapretHas Ttepanusi paka. 3D-Omoumkenepus minsg  pa3paOOTKU
(GyHAaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHnue BEKTOPHBIX BaKIMH C IEJbI0 O00ECreueHUs] KOMOMHHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBieHHE MOJIEKYJSPHBIX MEXAHH3MOB
¢ynxumonrnpoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOLIUX OCO0O ONAacHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuupl n cxemsl: «/cnoap30BaHKE MUKPOOPTAHU3MOB B MPOMBIILIEHHOM
pOU3BOJCTBEY, «Kiletounas nHxxenepus», «I eHHass HHKEHEPUD».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWINAas IPOU3BOJAWUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOACTBO)».

11 KIIACC

Tema 1. 3apoxkaeHne m pa3BUTHE IBOJIOIHOHHBIX MPEACTABJIEHUH B
omnosioruu

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. Ku3Hb U HaydHas JaesaTenbHocTh Y. [lapBuna.

JIBrokyIye cuiibl 3BONTFOIIMK BUI0B 110 Y. JlapBUHY (BBICOKAsi MTHTEHCUBHOCTh
pPa3MHOXEHHUSI OpPraHW3MOB, HACJIEICTBEHHAas W3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cunternueckord Tteopun dBomonuu (CTD). HelTpanbhas
teopust dBomounud. CoBpeMeHHas JBOJIOUMOHHAS  OHWOJorusa. 3HA4YCHHE
HBOJIIOLIMOHHOW TEOPUH B POPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdeMoHCTpauU

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosnbe, Y. apsun, C. C. YerBepuxosn, 1. U. HImansraysen, Ix. Xongein, /1. K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBoil mnpupoasl (mo K. Jlunuerw)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm GopMupoBaHHUs
MPUCHIOCOOJIEHU y pacTeHuii U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyta nytemectsus Y. lapsunay, «Haxonku Y. Jlapsunay», «Dopmbl 60pbObI
3a cymiectBoBanuey, «llopoabl romy6eit», «Muoroobpasue KyJabTYpHBIX (GopM
KarycTbl», «[1opopl JOMaITHUX KUBOTHBIX», «CxeMa 00pa3oBaHUsl HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIICHMs MABMXKYIIMX CHUJI 3BOJIIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH SBOJTIOLIHI.

Tema 2. Mukpo3BoIIOLHSA U €€ pe3yJIbTAThI

[TonynsAuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUH. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiinuid. V3meHeHue
reHo()oH/a NOMYyJSIIMU KaK »3JIEMEHTAPHOE HBOJIIOLIMOHHOE SBJIEHHE. 3aKOH
reHeruueckoro paBHosecus k. Xapau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOMIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyualiHble
HEHaNpaBJieHHblE WM3MEHEHMsI 4YacToT ayened B nomyssiuusax. O¢¢ekt
ocHOBaTensd. Iggexm oOymuiiounoco zoprviuwika. CHUdICEHUe 2eHemuueckKo2o
paznoobpasus: npudunsl u cireocmeus. llposenenue s3gpghexma Opeiigha cenog 6
oonvuwux U manvlx  nonyaayusax.  Murpauun.  M3omAuMs  mOmyssIoui:
reorpadudeckas (mpocTpaHCTBEHHAs ), OHMoJornyeckast (penpolyKTUBHAS).

EctecTBenHbIii oT0Op — HampaBisiomuii ¢gakrop sBodonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIMHA, CTAOWIM3UPYIOIIUNA,  pPa3pbIBAIOIHIA
(zm3pyntuBHbIi). IlomoBoit oTOOp. BO3HMKHOBEHME W HBONIOLUS COLUAIBHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0neHHOCT,  OPraHM3MOB  KaK  pe3yJibTaT  MHUKPOIBOJIOLUH.
Bo3HukHOBeHHE  MpUCNOCOOJEHUM y  opranu3sMoB.  Apomopdo3bl U
uanoanantauud. IIpumepsl npucnocoOseHuit y opraHu3mMoB: MOp(hOIOrH4YecKue,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCUTEIBHOCTb
MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u crpykrypa. BumooOpasoBanue kak pe3yJbTar
MUKpPOAIBOMIOIMHU. M3omsius — kimodeBor (akTop BumooOpazoBanusa. [lytu u
CIIoCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE (monuIUIOnIU3anus,
rudpuanzanus). JIuTenbHOCTh 3BOTIOIMOHHBIX TPOLECCOB.

Mexanu3mbl GOpPMUPOBAHUS OMOIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONMOHHOM OWOJOTMKM B pa3padOTKE HAay4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIUS MApa3UTOB U UX
x03s1eB. Mexanu3mbl (OPMUPOBAHUS YCTOMYUBOCTH K AHTHOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEM.

JdeMoHCTpaMuK

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

Tabmuubl u cxembl: «MyTanmoHHass M3MEHYUBOCTHY, «llomynsimonHas
CTpYKTypa Buaa», «Cxema mposBiieHus 3akoHa Xapan—BaitnOepray, «/IBmwkymine
CWJIBl ABOJIIOLUNY, «IDKOJIOIMYECKass M30JSUUs MONYJIALMI CEeBaHCKOU (hopenmny,
«l'eorpapuueckas M30JAUS  JIUCTBEHHUIBI CUOUPCKOW W JIMCTBEHHMIIBI
naypckoi», «IlomysiMoHHbIE BOIHBI YUCIEHHOCTH XUIITHUKOB U XKEPTB», «Cxema
JNEUCTBUS €CTECTBEHHOrOo o0TOOpa», «®Popmbl OOpHOBI 3a CYIIECTBOBAHHEY,
«BaycTpranbablii MenaHu3m», «KuBble uckomaemeie», «[IoKkpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexnaromas OKpacka AKUBOTHBIX»,
«®uznonoruueckue aaanrauuny, «lIpucnocobieHHOCTh OpraHu3MOB U €€
OTHOCHUTENBHOCTBY», «Kputepuu Buaa», «Buabl-nBoitHukm», «CTpyKTypa BuAa B
npupozae», «CrnocoObl BuaooOpazoBaHus», «leorpaduueckoe BUI000Opa3oBaHUE
TpEX BUAOB JaHABIIIEH», «IKOJIOIMYECKOE BUI000pA30BaHHUE BUIOB CHHUI,
«ITonunnouael pacrenuit», «KamycTHo-peaeunbIil ruOpu.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHMI, dYydesla NTUI] U 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTeHUd OJM3KUX BHUAOB, OOPA30BABIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi paGora «BblsiBIeHHEe W3MEHYMBOCTH Y OCOOEH OJIHOTO
BUI».

JlaGopaTtopnass  pa6ora  «llpucmocoOneHuss  OpraHu3smMOB UM UX
OTHOCHUTEJIbHAS LEIECO00PA3HOCTHY.

JlaGopaTopnass paGora «CpaBHeHHWE BHUJOB MO MOP(OIOrHIECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoJiiouus U €€ pe3yJabTaThl

Metonbl  M3ydeHHS MaKpOdIBOMIONUHU. [lajmeoHTonOrmyeckue MeTO[bl
uzyueHus: oHBomonuu. Ilepexonueie ¢GopMbl M (PUIOTEHETUYECKUE — PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3ydeHus sBoironuu. CpaBHeHHe GIOpBl U
dbayHbl MaTepuKoB U OCTpOBOB. buoreorpaduueckne obOmactu 3emiu. Bumbi-
SHAEMUKHU U PEJIUKTHIL.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHUECKIE METOAbl U3YUEHUS
BOMIIOLMU. ['€HeTMYecKne MEXaHU3Mbl 3BOJIIOIMM OHTOTEHE3a M IOSBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynuMentapubsle  opraHbl W aTaBU3Mbl.  MOJNEKYJISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YEHHUS  HBOJIIOIUU.
['omonornynsie reHbl. COBpPEMEHHBIE METOMABI MOCTPOCHHS (PUIOTCHETUYECKUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallX U SBOJIIOIUS TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenv yHKyuUi.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmunpl U cxeMbl: « OUIOTEHETUYECKUI P JIOMIAIN», «ApPXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedanb»,  «Punuoduts»y,  «CemeHHbIE
NanopoTHUKW», «buoreorpapuyeckne 30HbI 3emun», «Jlpeiid) KOHTHHEHTOBY,
«Penuktey, «HavanpHple cTaauu 53MOpPUOHAIBHOIO PAa3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHATOTMYHBIE OpraHbDy, «PyIHUMEHTHI,
«ATaBU3MB», «XpOMOCOMHBIE HAOOpbI 4YeJOBEKa M IUMNaH3ey», «l1aBHbIE
HaIIpaBJICHUS 3BOJIIOIUNY, «O011I1e 3aKOHOMEPHOCTH 3BOJTFOLIHI.

OOopynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYJSDKA HCKOMAEMBbIX OCTaTKOB
OpPTraHU3MOB, MYJISI’KU TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIMN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. JJoHayuHble TPEACTABICHUS O 3apPOKICHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOKICHU )KU3HU U €€ ONpoBepKeHUe onbiTamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IporcxoxaeHue >ku3Hu U aCTPOOHOIIOTHS.

OcHOBHBIE JTaIlbl HEOPTaHUYECKOU JBOJIIOLIHAH. [InanerapHas
(reonmoruveckasi) SBONIONMSA. XHMHYECKas ODBOJIONUSA. AOHOTCHHBIH CHHTE3
OpraHnyeckux BemecTs n3 Heoprannudeckux. Omeir C. Mumrepa m I'. Opm.
OOpazoBanue mnosuMepoB u3 MoHoMmepoB. Koarnepsatnas rumoresa A. .
Omnapuna, TunoTe3a nepBuyHOro OyiaboHa JIx. XomnaeitHa, TeHeTUYeCKasi TUIIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUcropust 3emumn U Meroabl €€ u3zydeHHs. VIckomaemble OpPraHMYECKHUE
octaTkd. ['eoxponosoruss u e€ wMeronpl. OTHOCUTENbHAasE U aOCOIIOTHAs
reOXpOoHOJIOrus. I'e0XpoHOIOrHYecKas IKaia: 30Hbl, 3pbl, IEPUOJIBI, SITOXH.



HauvanbHbie 3Tanbel opraHnueckor »HBoaOnMU. [losgBieHne u 3BOTOLUA
MEPBBIX KJIETOK. DBOMIONUA MeTabonm3Ma. BO3HUKHOBEHHE TEPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIEHKN KaK aHAJIOT MEepPBhIX Ha 3eMJie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIpoucxoxkaeHne MHOTOKJIETOUYHBIX OPraHu3MoOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Talbl ABOJIOUUUA BBICHIMX pacTeHuil. OcHOBHBIE apoMOpP(O3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHe CIIOPOBBIX pACTCHUH U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpoHcXOXxIeHHE IIBETKOBBIX
pPaCTCHUMN.

OCHOBHBIC ATallbl 3BOJIONHMH JKABOTHOTO MHupa. OCHOBHBIE apOMOPQO3BI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIONUA TTO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwinil. [IporcxoxneHre MIEKONUTAIOMUX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

PasButne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo30i, Me3030M, KaitHo30¥. OOm@as xapakTepucThka KiuMara U
reoJoruyeckux mpoieccoB. [losiBieHME W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCJIOBHs U BIUSHHUE HAa Ta30BbIi cOCTaB aTMOC(EpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. [IpuunHel u
CJIIECTBUS MAacCOBBIX BbIMHUpaHUil. COBPEMEHHBIN 3KOJOTMYECKUN KPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenusi 6Mopa3HO0Opa3us Ha 3eMIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUECKHUE TPYIIIbl OPTaHU3MOB.

JleMmoHcTpanuu

[Toptpetsl: @. Peau, JI. Cnannanuanw, JI. [Tactep, M. 1. Meunukos, A. U.
Omapun, JIx. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuie u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
M3YUYCHUIO CaMO3apoXKIeHus Xu3Hm», «Cxema ombita C. Mwumiepa, I'. FOpuy»,
«JTamnbl  HEOPraHWYECKOW  3Bomouun», «l'eoxpoHosorMyeckass  IIKajiay,
«HauanpHble 3Tarbl OPraHUYECKO IBOMIONUNY, «CxeMa 00pa3oBaHUS 3YKApUOT
nyTéM cumbuorenesa», «Cucrema X uBod mnpupoab», «CTpoeHue BUpPYCA»,
«Apomopdosel  pacTeHuil», «PunHmOGUTE), «OIHOKIETOYHBIE BOJIOPOCINY,
«MHoOTrOoKIeTOuUHbIE BOAOpOCHNY», «Mxu», «llamopoTHukn», «l'onoceMeHHbIE
pactenusi», «OpraHbl I[BETKOBBIX pacTeHUu», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «ApoMopdossl KUBOTHBIX», «lIpocreiimmey, «KuUIIEUHOIONTOCTHBIEY,
«IInockue 4EPBUY, «UnEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBO/IHBIEY,



«IIpecmbikaromuecsy», «lItnusyy, «Muekonuraromue», «Pa3Buthe XuzHuU B
apXeucKou spe», «Pa3BuTHE )KU3HU B MMPOTEPO3OMCKON 3pen, «PasButue xu3Hu B
IaJIC030MCKOM 3pe», «Pa3BuThe )U3HU B ME3030MCKOU dpe», «Pa3Butne kn3Hu B
KaitHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPaY.

O6opynoBanue: repOapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJJICKIIUU
HACEKOMBIX, BIIAKHBIE MPENApPaThl KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJUICKIIMU
WTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yy4esia NTHI[ W 3BEpEH,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJSDKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sa0oparopHas paGora «MopaenupoBaHUE — ONBITOB
Munnepa—tOpu 1o n3ydeHno abMOreHHOTO CHHTE3a OPraHMYECKUX COCTUHEHH B
NEPBUYHOI aTMochepe».

JlabopaTtopnasi padora «/I3yyeHue M omHMcaHUE HMCKONAEMBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «M3ydeHne OCOOCHHOCTEM CTPOCHUSI pacTECHUM
Pa3HBIX OTAEIIOBY.

IpakTnueckas padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TO3BOHOYHBIX
YKABOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOTeHe3

Pa3znensl u 3agaun aHTPONOJIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOXKICHHM YEJIOBEKA. PenurmnosHsle
B033peHUs. COBpEMEHHbBIE HAYUHBIE TEOPHH.

Cx0ACcTBO YenoBeKa C )KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU31M0I0r0-OMOXUMHUYECKHUE,
noBeAeHYeckre. OTINYMS YETOBEKA OT KUBOTHBIX. [IpAMOXOXKIEHUE U KOMIIJIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHe roJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrokymme cuiibl ((akTOpbl) aHTPONOreHe3a: OUOJIOrHYeCcKre, COllUaIbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaAUM aHTpororeHe3a. PanHue 4YenoBekoOOpa3Hble 00€3bSHBI
(TIPOKOHCYJIBI) M PAaHHUE MTOHTHBI — OOIITHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JoJiei. ABCTpaJONUTEKN — JBYHOTHE MPEAKH JtoAeh. UenoBeK yMelbli, MepBbie
M3TOTOBJICHUS OPYAUM Tpyaa. UenoBek NMpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JOJIEU
3a  mnpenensl  Adpuku. YenoBek reiaenbOeprckuii — - 0oOMME  MPENIoK
HEAHJEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3syMHOro. YenoBeK HeaHAEPTalbCKUN
KakK BHJ JIFOJEH XOJOJHOTO KiMMaTra. YeloBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JIEHUCOBCKHI 4YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a Tmpenenamu Adpuku.
[TasieoreneTrka v majeoreHOMHKA.



OBOMIONMS COBPEMEHHOTO 4YeloBeKa. EcTecTBEeHHBIN OTOOp B MOMYJISILIUSIX
yenoBeka. MyTannoHHBIH mporecc ¥ noaumopdusM. [lomyssiuoHHbIE BOJHBI,
npeiid reHoB, mMurpanus U «3(pQPeKT oCHOBATENs» B MOIYJISAIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckne pacel. [loHsatne o pace. bonpmme pacel: €BpONeougHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWIHAsS
(a3maTcko-aMepuKaHcKas). BpemMs u myTu paccelieHHs 4YelnOoBeKa IO ILJIaHETe.
EnuHcTBO  yenoBedeckux — pac. HaydyHas  HECOCTOSITENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K pa3HbIM YCIOBUSIM OKpYXKalolehd Cpebl.
Bnusnue reorpadguueckoil cpeapl u Apeiida reHoB Ha Mopdosoruio u
(bu3MONOTHIO YeTIOBeKa.

MexauciuIuiMHapHble  MeToAsl B ¢u3mdecko  (OMOJOTHYECKON)
AHTPOIIOJIOTMM.  OBOJIOLHMOHHAS  AHTPONOJIOTHS W MAJCOAHTPONOJIOTHS
YeJIOBEUECKUX NOIMyJsuui. bruoconnanbHble HCCIEN0BAaHUSA MPUPOJABI YEIOBEKA.
HccnenoBanre KO3BOTIOLMHA OMOJIOTMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCcTpanun

[Toptpersr: Y. {apsun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeToIbl aHTPONOJOTUNY, «['0JIOBHON MO3T uenoBeKay,
«YenoBekooOpa3Hble 00€3biAHb, «CKeNeT ueIoBeKa M CKEeJeT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MbD», «J{BHKYIIUE CUIIBI aHTPONIOT€HE3a», « IBOJIIOIIMOHHOE
IpPEBO  YENOBEKa», «ABcrpamonurek», «UYenosek  ymenslid», «Yenosek
IPAMOXOIAIIMI, «JleHucoBckuid yenoBek» «Heannepranbup», « KpoMaHbOHIBD?,
«IIpenku yenoBekay», « ITarbl IBOJIFOLUN YETOBEKA», «Packl yemoBekay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPEAMETOB MaTepHUaIbHOM
KyJbTYpbl TpPENKOB 4YeJlOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTHYECKUMU U OHUOJICUCKUMH CIOKETAaMH TPOUCXOXKICHUS YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb
gyeperna 4YeJoBEKa M 4eperna IIMMIIAH3€, MOJENb KUCTH 4YEJIOBEKa M KHUCTHU
HIMMIIaH3€, MOJEIIA TOPCa MPEAKOB YEJIOBEKa.

JlaGopaTopnasi padora «M3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPIMOXO0KICHUEM.

IIpakTnueckas padora «/3yueHne SKOJIOrMYeCKUX aJalTallil YeIIOBEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOIICHUSAIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:Kaloleil cpeaoi

3apoxaeHre U pazButue 3kojoruu B Tpyaax A. I'ymGonbara, K. @. Pynse,
H. A. CesepuoBa, J. I'ekkensi, A. Tenciu, B. H. Cykauéa. Pa3gensl u 3amauu
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTHUMH HAYKAMH.



Metonsl sxonoruu. [loneBble HaOmoAEHUA. DKCIEPUMEHTHI B 3KOJIOTUU:
npupojHble W JabopatopHble. MonaenupoBaHUE B JKOJOTUH. MOHHUTOPHHT
OKpY’KaroIIEel Cpeibl: JIOKaIbHBIHN, peTUOHATBHBIN U TJI00ATBHBIH.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3E€HM YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTMYECKON IPaMOTHOCTH HACEIEHHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. Cesepuios, J. ['exkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pa3zgensl skonmorun», «Meroasl skonorun», «Cxema
MOHUTOPHUHIA OKPYXAIOLIEH CPEIbD».

JlabGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranusmsl u cpeaa oOMTAHUA

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nencTBus. Kiaccupukanms
HKOJIOTHYECKUX (PAKTOPOB: abUOTHUECKUE, OMOTUUECKUE, aHTponoreHHsle. Oomue
3aKOHOMEPHOCTH AEHCTBUS 3KoJIorHueckux (akropos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHnTHOCTh. DBpUOUMOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnueckue (¢akropel. CBeT Kak sKonorudeckuil dakrtop. JleiicTBue
pPa3HbIX YYaCTKOB COJIHEYHOI'O CHEKTpa HAa OPraHu3Mbl. DKOJIOITMYECKUE TPYIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOLICHMIO K cCBeTy. CUTrHaJIBbHAs poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak oskonorudeckuit (axrtop. JleiicTBue TemriepaTypbl Ha
opraHu3Mbl. [[oMKWIIOTEPMHBIE 1 TOMOWOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonorumdeckuid ¢daktop. Ilpucrnocobnenus pacteHuilt K
HoJIepKaHU0 BoJgHOro OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHUIO K
Boze. [IpucnocoOneHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUS OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rlyOMHHAasT  TMOJANOYBEHHAas, BHYTpUOpraHu3MeHHas.  Dusuko-xumuyeckue
OCOOEHHOCTH Cpell oOuTaHus oOpraHu3MoB. IlpucrnocoOiieHns OpraHU3MOB K
YKU3HU B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBL. CyTOYHbBIE H
roJW4YHbIe PUTMBL. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBHUM KU3HMU.

Kusznennsie Qopmbl opranuzMoB. [loHsiTHE O KU3HEHHOU Qopme.
XKuznennole POpMBbI pacTeHUM: AepEBbs, KyCTAPHUKU, KYCTAPHUYIKH, MHOTOJIETHHUE



TpaBbl, OJHOJETHHE TpaBbl. JKWU3HEHHBIE (POPMBI IKUBOTHBIX: TUIPOOHMOHTHI,
re0OUOHTHI, a9pOOMOHTHI. OCOOCHHOCTH CTpOEHUS U 00pa3a KU3HH.

buotnueckune bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koornepaus,
MyTyallu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHN4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJIsI CYIIECTBOBAaHUSI OPraHU3MOB B Cpelie
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYESHUS.

JeMoHCTpaMuK

Tabmuubl U cxembl: «2konorudyeckue Qaxrtopb», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKUE TPYIIIHI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TenaoKkpoBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE 3>KUBOTHBIC», «Du3nonornyeckue aganTaiuu
KUBOTHBIX», «Cpenpl OOWTaHHS OpraHU3MOB», «bBHOJOrHYECKHE PUTMBDY,
«Kuznennole  Qopmbl  pactenmit», <« KuzHeHHbIe  (GOPMBI  KHUBOTHBIXY,
«IJKOCHUCTEMA MUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenun
NUTaHUSY, «XulHudecTBo», «llapasutuzm», «KoHkypeHmus», «Cumounosy,
«KommeHcanuszmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PAa3IUYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBLIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTECHUSI, repOapuu U KOJUICKIIMU TEIJIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydelia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaMm, Kcepoputam, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMUA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapuu Y KOJUIGKIIMM PACTEHUH U JKUBOTHBIX, OOJIAJAIONIMX dYepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIUU PACTEHHM W >KUBOTHBIX PA3JIMYHBIX XKU3HEHHBIX (OPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3JTMYHBIX OMOTUYECKUX B3aUMOICHCTBUSX.

JlaGopaTopnasi pa6ora «BpisgBIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBiIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD».

JlabopaTopnasi pa6ora «AHaTOMUYECKHE€ OCOOCHHOCTH PACTCHHN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rusi BUAOB U MOILYJIA UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIYJISLHH. [Monmynsimua ~ Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelbl, (PU3NIECKUX 6ApbEpPOB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOM CTPYKTYPHI
nonyJsiiuid.  OCHOBHBIE TIOKa3aTeIW TMOMYJISIIIUU: YHCIEHHOCTh, IJIOTHOCT,



BO3pDaCTHAas M IIOJIOBAasi CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nomyiasuuud. OleHKa YMUCICHHOCTU MOMYJISALNH.
JvHaMmuka momnyiasiuuu U €€ peryysiius. bHOTHYeCcKHi MOTEHUHAN MOIMYJISLIUU.
MopennpoBaHue JUHAMHUKHU MOy siuuy. KpuBble pocTa YMCIEHHOCTH MTOMYJISIUU.
KpuBble BbDKMBaHUSA. Perynsnus YuCICHHOCTH MOMYJISIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTHYECKHUE CTPATETUH BUIOB (I- U
K-ctparerun).

[Tonsitue 00 sKojormyeckoil Huiie Buaa. MecrtooOutanue. MHoromepHas
MoJenb dKosiorndeckon Humun Jx.M. XarunHcona. Pa3Mepbl 3KOJI0rMYECcKOu
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIH.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. Buabl M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buonormyeckue
VMHBA3UU Yy KEPOJHBIX BUIOB.

JleMoHCcTpauumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXeMbl: «IKOJOTHYECKUE XapAKTEPUCTUKU TOMYJISIUAN,
«IIpocTpaHcTBEeHHass  CTpyKTypa mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyasanun», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH  3€MJIM  Pa3IWYHBIMU
opranuzmammn», «Mojeinb s3xonorndeckoi Humu [Jx. Y. XaTunHconay.

O6opynoBanue: repdapun pacTeHHUM, KOJJICKIIUU )KUBOTHBIX.

Jlabopatopuass  padora  «IIpucnocoOnenust ceMsH  pacTeHUd K
PacCCeNICHUIO.

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBA3uU MEXIy
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jkx. Tencnu). dOyHKIMOHATBHBIC
0JIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYLIEHTbl, KOHCYMEHTHI, PEIYLEHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue uenu u ceru. AOHOTHYECKHE OJIOKU
skocucteM. [1ouBbl U Wikl B 3kocucTeMax. KpyroBopoT BElIECTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHbIE  TIOKa3aTeau  dKocucTeMbl. buomacca u  MOpoOayKIHS.
DKOJOTHYECKUE TUPaAMU/IbI YHCEN, OMOMAaCChl U SHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKileccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTpPOIOIEHHbIE BO3JCHUCTBUS Ha
cykneccuu. Kimmmakcunoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.



[TpuponHbie 3KOCUCTEMBI. JKOCUCmeMbl 03EP U peK. DKOcUucmemvl Mopetl U
oKkeanos. Ixocucmemvl MYHOp, 1€CO8, CMenell, nyCmbltb.

AHTpOTIOTEHHBIE HAKOCHUCTEMBI. ATposkocucTeMa. ArporeHo3. Pazmmuuns
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCHUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opopackas
dbropa u ¢ayna. CuHaHTpomm3alus TOpPOACKOW QayHbl. buomormdeckoe wu
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKkocuctemMax. Ponb kackaonoco 3gpgexma u 6udo8-30uukamopos (Kirouesvix
61008) 6 yHKYUOHUposanuu 3Kkocucmem. IlepeHoC SHEPTUU U BEIIECCTB MEXKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, NOMYJISIIUI U YKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030elicmaus 3aepA3HeHUll  pPAa3HbIX  MUNO8 Ha
CcyOOpeaHU3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl ~ 9KOJI02UHECKO20 ~ HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCmBUs.
MeTo100THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmunpt  u cxembl:  «CrpykTypa  OuoleHo3a»,  «ODKOocHCTeMa

HIMPOKOJIUCTBEHHOTO JIECay», «IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIbHBIC
TPYINNbl OPraHU3MOB B 3KOcUCTEME», «KpyroBopoT BEIIECTB B 3IKOCHUCTEMEY,
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKasi MUPAMUJIA YHCEID»,
«IKonoruyeckas mupamuyia OMOMacCChly), «IKOJIOTHUECKass MUpaMUia SHEPTUNY,
«O06pazoBanue 6onotay, «llepBuunas cykieccus», «BoccTaHOBIEHHE Jeca Mocie
noxapa», «9Kocucrema 03epay, «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIuM B arpoiieHose», «[Ipumepsl ypOoskocuctem».

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTHIL |
3Bepeit, repOdapuu KyJIbTYpHBIX U TUKOPACTYIIUX PACTEHUM, aKBAPUYM KaK MOJIETh
YKOCHUCTEMBI.

IIpakTnueckas padora «/3yuenue u onucanre ypo0o3KOCUCTEMBD».

JlaGopaTopnasi pa6ora «M3ydeHue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcHsl «DKCKYpCHUsl B TUIUYHBIN OmoreorieHo3 (B qyOpaBy, Oepe3HsiK,
€JIbHUK, Ha CYXOJOJIbHBIN WM TTIOMMEHHBIN JIyT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKocHcTeMy (Ha Mojie WIM B TEIUIMYHOE
XO3MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemmanerapuas o0osiouka 3eMJM, TNI€ CYIIECTBYET WIIH
CyIlleCTBOBaJIA >kKM3Hb. Pa3BuTHe npeacTaBieHuil o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. . Bepnaackoro o 6uochepe. Ob6aactu 6mochepsr u e€ coctas. Kupoe
BEIIECTBO OHOC(hepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChepbl Kak
rio0abHOM PKOcUCTeMBbI. JMHamMuueckoe paBHoBecue B Ouocdepe. KpyroBopoTst
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepojaa, a3oTa). PUTMUYHOCTh sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Omocheprl. IlonsTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE JIECa, CMEILIAHHBIE U ITUPOKOJIMCTBEHHBIE JIECA, CTENH, CABAHHBI,
MyCThIHU, TPOIMUYECKHE JIECA, BBICOKOTOPhs. KilnMaT, pacTUTENbHBINA U dKUBOTHBIN
MUp OMOMOB CYIIIH.

Ctpykrypa 1 QyHKIHUS KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIMANA U
ounochepHbIX QyHKIUH.

JlemoHcTpanuu

[Toptpetsl: B. U. Bepuanckuid, 9. 3rocc.

Tabmuubl u cxemsl: «I'eocdepsl 3emum», «KpyroBopor asora B mpupoje»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kwuciopoga B Mpupoe»,
«KpyroBopoT Boabl B mpupoae», «OCHOBHbIE OMOMBI cymm», «Knumatuueckue
nosica 3emnn», «TyHapay, «Takra», «Cmemanneiii jgec», «IILIMpoKoIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHsg», « TponudeckHil iecy.

OO6opynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesroBek 1 OKpy:KAOLIAS Cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHe YeloBEKa Ha
ouocdepy. 3arpszHeHue BO3AyIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymenne mnousbl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpOIIOTE€HHOE BO3JEHCTBUE HA PACTUTENIBHBIM M KUBOTHBIA Mup. OxpaHa
pPaCTUTENILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOJBIL.
Kpacasie xHuru. Oco0o oxpansembie npupojanbie Tteppuropun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIE TPHUHILMIBI YCTOMYMBOTO PA3BUTHS YEJIIOBEYECTBA U MHPUPOJBI.
PanonanbHOE  MPUPOJONOJB30BAaHME UM COXPAHEHHE  OMOJIOTMYECKOTrO
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYSCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCA U €T0 BEPOSITHbIE TOCIIEICTBHUS.

Pa3Butrie METOJIOB MOHUTOPUHTA PA3BUTUS  OIMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocobHotl anepeemuke. buonocuueckoe paznoobpasue u buopecypchni.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6Ud008 U 3IKkocucmem. OcHoGbl



IKopeadburumayuy dKocucmem u cnocobos 0O0pbOLL ¢  OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u Ha3emMHvlx 3KOCUCTEM.

JleMoHCTpanun

Tabmuubl u  cxembl:  «3arpsisHeHHEe  atMocdepb»,  «3arpsi3HEeHHE
ruapocdepbl», «3arpsizHeHue nouBb», «llapHukoBbld  3ddekT», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUNY, «MOJEIN YIPABISIEMOTO MUPAY.
O6opynoBanue: ¢doTorpaduu OXpaHSIEMbIX PACTCHHA W >KUBOTHBIX KpacHoit
kHuru Poccutickoit @eneparuu, KpacHoil KHUTH perroHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BUOJIOTN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHS
OOy4YaronMMHUCsl TPOrpaMM CpeaHero o0Imero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPAXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CAMOOINpPEACNCHUIO, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTHH,
yeneHanpasienHoe paszsumue BHYTPEHHUX YOEXKICHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIMN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH IIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKaMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPBI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIHHOM JECSATEIHHOCTU B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIbTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIAMU U HOpMaMU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAMOBOCIHUTAHUSI U
CaMOpa3BUTHS, PAa3BUTHUS BHYTPEHHEW TMO3UIIMU JIMYHOCTH, MATPUOTHU3MA H
YBAKEHUS K 3aKOHY W IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHS, OCPEKHOTO OTHONIICHUS K KYJIbTYPHOMY HACJIEIUI0 U
TpaJULIMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepauun, npupoae u
OKpYXaroUIen cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHHUsI yudeOHoro mpeamera «buosorus»
JOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHMX  YyOEXIEHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOILIECCE peau3allMi OCHOBHBIX HAlpaBICHUN
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaIaHCKOro BOCIMTAHUS

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMK 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOSI3aHHOCTEH, YyBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENLHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JECUCTBHSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIIIOJHEHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOIIIEHHS K MHEHHUIO OIIMOHEHTOB MpH OOCYXJACHUU CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKOU VJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HApoOJy, YYBCTBa OTBETCTBEHHOCTH MEpPE]
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHHUE K NMPUPOJIHOMY HACIEAUIO U MaMSTHUKAM IPUPOJIbI,
JTOCTUXEHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/E;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTWMH, TOHUMAHUS 3HA4YEeHHUs] OHUOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3ammuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIErO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposioB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHU;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE
IPOSIBJISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHMA KYJAbTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3mopoBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Qunueckas
aKTUBHOCTH), OEpEHKHOTr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOUICHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE LEHHOCTH MNPAaBUJI HWHIMBUAYAJIBHOTO M  KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPHITHS BPENHBIX MPUBBIYEK (YHNOTPEOIEHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTbB K TPY/ly, OCO3HaHHUE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIBHO
BBIIIOJIHATH TAKYIO IESITEIIBHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATbHON JEesTENIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun H  pean30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3OBaHHIO U C€aMOOOpa3OBaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CYILIECTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHHE OmbITa
IUIAHUPOBAHMSI TIOCTYIKOB M OLIEHKM MX BO3MOXHBIX IOCIEACTBUN IS
OKPYXarOUIEN CPeIbl;

OCO3HAaHHME TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKUX MpoOJeM M MyTed HuX
pEeLIeHHUS;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpETaeMble TpPU HW3YYEHUU OHOJIOTHH
3HaHWS W YMEHMs] MpU PELIEHUU NpoOJieM, CBA3AHHBIX C pPALMOHAIBHBIM
MPUPOJIOTNIOIB30BaHUEM  (COOJIIOICHUE  MpaBWI  TOBEACHHUS B TPUPOJE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHIIOB,
AKOCHUCTEM, OrOCchephl);

AKTUBHOE  HEINpUIATHE JEUCTBUM, NPUHOCAIIMX BpPEH  OKPYNKaOLIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJATOMPHUITHBIE SKOJIOTHMUECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUHN U MPEIOTBPAIATH UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIbHOM, KOMMYHUKATUBHOM W COLMAIBHOMN
MPaKTUKE, TOTOBHOCTH K YYaCTUIO B IPAKTUYECKOMN NIEATETbHOCTH SKOJIOTUYECKOMN
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIMAJOTe
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHMUE SI3BIKOBOW M YHUTATENbCKOM KYJIBTYpbl Kak CpelIcTBa
B3aUMO/ICHCTBUSI MEXKTY JIIOJJbMU U TIO3HAHUSI MUDA;

MOHUMAaHUE CHenupuKu OWOJOTUM KaK HAyKd, OCO3HaHWUA €€ POl B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpYXalollleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlllecTBa, B TO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEW U pElIeHuu mnpolaemM
COXpaHEHUS TPUPOJITHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWUOJOTUM JJIi COBPEMEHHOW IHBWJIM3ALINU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaTh pPEeCypCHbie  MPOOJIeMbl  pa3BUTHUS
YeJI0BEYECTBA, MOMCKA MyTeH BBIXOJIa U3 TI00ATBHBIX AKOJOTHUECKUX MPOOIeM U
oOecrieueHusi mepexojla K  yCTOMUMBOMY  Pa3BUTUIO,  PallMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OWOJOTHYECKHX 3HAHUN B IEJISIX
MOBBIIIIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHOH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIMOHAJIBHOM I'PaMOTHOCTH oOydarommxcs, (GopMupyeMoit
IPU U3y4YEeHUU OUOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJIOB IMO3HAHMS, UCMOJBb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIHOCOOHOCTH WCIOJb30BaTh MOJIydaeMble 3HAaHWS [JIsl aHadu3a |
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUpPa U MPOUCXOJAIIMX B HEM MU3MEHEHUH,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKJIIOUEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JUIS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW JAESTEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO AEATEIbHOCTh NHIAUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh W  CIHOCOOHOCTH K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHWUW MO OWOJOTUU B
COOTBETCTBHHM C KM3HEHHBIMHU MOTPEOHOCTSIMH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTaHpeI[MCTHBIG PE3YJIbTaTbl OCBOCHMU:A yqe6H0ro npeamMeTa «bunonorusy
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yqa}01unxcs{
MCKINCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) O6I_H€Hay‘-IHLIC IMOHATHUA, OTPAXAKOIIHNC
OCIOCTHOCTD H&y‘-IHOﬁ KapTHUHblI MHpa U CHeHI/Iq)I/IKy MCTOOOB ITIO3HAHMA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHBIX HAayKax (BeHIeCTBO, SHEPrus, sABJICHUC, IMPOLCCC,
CHCTCMaA, Hay"IHI)II\/’I q)aKT, IMPUHIOUII, TUIIOTC3d, 3dKOHOMCPHOCTBL, 3aKOH, TCOPHU:I,
HCCICOAOBAHUC, H8,6J'IIOI[€HI/IC, HN3MCPCHHUC, OKCIICPUMCHT 151 zlpyme);
YHUBCPCAJIbHBIC y‘IG6HBIC I[eﬁCTBPIH (HOSHaBaTeJ'IBHBIe, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIIne dbopmupoBanue (GYyHKIIMOHATHHON
TPaMOTHOCTH ¥ COLMAJIbHOW KOMIIETEHIIMM OOYYaloUIuXCs; CIIOCOOHOCTH
oOyuarommxcs UCIIOJIb30BATh OCBOCHHBIE MEXIMCUUIUTMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCaJlbHble yueOHbIE JEHUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

B pesynbrare wu3yuyeHus OHOJOTMM Ha YpPOBHE CpPEIHEro OOILIEero
oOpasoBaHust y oOyuwatouierocss OyayT cQOpPMHUpPOBaHbBl IO3HABATEJIbHbIC
yHHUBEpCaJbHblEe yueOHbIE AEHCTBHSI, KOMMYHUKAaTUBHBIE YHUBEPCAJIbHBIE yUeOHBIC
NEUCTBUS, pEryJsITUBHbIE YHHUBEpPCAlbHbIE YUYEOHbIE JEWUCTBUS, COBMECTHas
NEeATEIbHOCTb.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOrPaMMbl CPEIHEr0 OOLIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE eiiCTBUSI:

CaMOCTOATENBbHO  (QOPMYyJNHMpPOBAaTH U aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHHHM 3HAHMM NPUEMBI JIOTMYECKOTO MBIIIJICHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTHMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3a]aBas NapaMmMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI ACSATENBHOCTH C TOCTABICHHBIMU LIEISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATUSA JUIsl OOBsICHEHUST (DAKTOB U SIBJICHUI
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYKIEHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHMS B PACCMaTPHUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpenctBa Uil IPEACTaBIICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOLIEHUH B M3y4YaeMbIX OMOJOTMYECKUX OOBEKTaX, a



TAaKK€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMALMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIn3a HWMEIOIIUXCS
MaTepuaIbHbIX U HEMATEpUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH padOTy B  YCIOBUSIX PEATBHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NIPU PELICHUH KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-HCCIIEI0BATEIbCKON U MPOCKTHON JIEATEIHHOCTH,
HaBbIKAMHU  paspemieHusi MmpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METO0B PELICHUS ITPAKTUYECKUX 33/]1a4, IPUMEHEHHIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpETALMH, NPeoOpa3oBaHUIO M NPUMEHEHUIO B Yy4eOHBIX
CUTYalMsIX, B TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX U COLMATBHBIX TPOEKTOB;

(GopMUpPOBATh HAYUYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METOJIAMY;

CTaBUTh M (HOpPMYJIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa30BaTeIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBIBISITh [IPUYMHHO-CJIICACTBEHHBIE CBSI3M M AKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHANM3UPOBaTh TIOJYYEHHbIE B XOJE€ PEIICHHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LIEJIEHANPABICHHBIA TMMOUCK MEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(ECCUOHATBHYIO CPENy;

yMETh MEPEHOCUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTHYECKYHO 00JACTH
KU3HEIEATEIIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUTHHAIbHBIE MOJIXOJbl M pEUICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOIYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3TUYHBIX UCTOYHHKAX MHPOpPMAIUH (TEKCTe Yy4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JMTeparype, OHOJOTMYECKUX CIOBapsiAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHETE), aHaIU3upOBaATH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUHUBOCTH;

GbOopMyIUPOBATh 3alPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI YYEOHBIX
3ajiay;

mpuoOpeTaTh OIBIT KCHOJIB30BaHUS HMHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJbTYPY aKTHBHOTO WCITOIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ounosiornyeckor nHGpopmaruu (CxeMbl, rpauku, TUarpaMMbl, TaOJIUIIBI, PUCYHKU
H Ipyroe);

UCIIONB30BaTh HAYYHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJIbl, ab0OpeBUATYpy, HOMEHKIATYpY,
UCIIONB30BaTh M NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMHM  pAcTO3HaBaHWA W 3alUTHl  WH(OpMaIuy,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BeeX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTE WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaeMol TeMbl (YMEHHE 3a/1aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMaora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOaJbHBIE CpEICTBAa OOIIEHHUS, TOHWMAaTh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYaIluH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HaMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIHHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU GopMe (hopMyIMpoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh M HCIIOJL30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHAWBUIYAJTLHOU
paboThI IpH pelIeHUH OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHN C y4€TOM OOIINX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACUCTBUA NO €€ NOCTHKEHHIO: COCTABIISITH IUIAH JCUCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO YYaCTHHKAa KOMAaHIbl B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh IIO3UTHBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHUE, ObITh MHUIIMATHUBHBIM.

OBJaieHNe YHMBEPCAIbHBIMH PeryJsSTUBHbIMU ACHCTBUAMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKMX 3HAHUW 1I€JIEBbIE M CMBICIOBBIE
YCTaHOBKHM B CBOMX JACHCTBHSX M MOCTYIIKax IO OTHOUIEHUIO K JKUBOM IPHUPOJE,
CBOEMY 3JI0POBBIO M 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO NEATCIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUJIaH pPEIICHHs NOpodieMbl € YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI pedUIeKCHH AJIsi OLEHKU CUTyalluH, BbIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBAThb PUCKU M CBOEBPEMEHHO NPUHUMATHh PEIICHUSA M0 MX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
JEATEIBHOCTH;

3) npuHsTHE Ceds U IPYIrUX:

IPUHUMATH ce0sl, MOHMMAsi CBOM HEIOCTAaTKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTHl JPYIMX IIpH AaHAJINU3E pe3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbie pe3yabTaThl OCBOEHUS COJCpXKAHUS Y4eOHOro MpeaMeTa
«buonorusiy Ha yriayOAEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOCCIICUYCHHE
npoduibHOoro  oOydeHust  oOydvaromuxcst  Owonmorud. OHHM — BKIIIOYAIOT:
cneruuyeckue s OMOJIOTMH Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIPETALNU U MPEeoOpa30BaHUIO 3HAHUM, BUIBI JEATEIBHOCTHU IO
MOJTYYECHUIO HOBBIX 3HAHUW W UX NMPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. l[IpenmeTHble pe3ynapTaThl MPEACTABICHBI IO
roJlaM U3y4eHusl.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHoro mpeamera «buonorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOABI U  pEHIeHWH TpoOJieM  palMroOHAJIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUUCKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OnoorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETYJISIIHs, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHUYMBOCTb, POCT U Pa3BUTHE), OMOJOTMYECKUE TEOPUU
(xnetounas Teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopusl
HaciencrBeHHoctu T. Moprana), yuenuss (H. W. BaBwioBa — o mneHTpax
MHOTOOOpa3usi W  MPOUCXOXKICHUS  KYJIbTYPHBIX  PACTEHUM),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOTO TMOKOJIEHUS, PACIICIJICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYNUBOCTH H. H. Basuiosa), HNPUHLIHIIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO MO3HAHMS, HUCIOJb3yEeMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSIX IKUBBIX OOBEKTOB (OMHCaHWE, HU3MEPEHUE,
HaOJII0/IeHNE, DKCIIEPUMEHT);



YMEHHE BBIACIATH CYUIECTBEHHBIC MPU3HAKHN: BUPYCOB, KIETOK MPOKAPUOT U
JYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM YHCIE
OakTepuit, rpuOOB, pacCTEHUH, )KUBOTHBIX M UY€JIOBEKa, CTPOCHHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOIMUECKHUX
MPOIIECCOB: 0OMEHA BEHIECTB (METa0OJIM3M), MPEBPAILCHUsI YHEPTHH, OPOKEHHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, GOTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIMBUIYAJILHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEICTBHSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBAaTh B3aMMOCBSI3M MEXAYy OPraHOMJAMHU KIETKH M UX
(GYHKIUSAME, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacCTEHMMH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAYy CHUCTEMaMU OPraHoB U MX (QYHKIUSAMH, MEXAY 3TalaMu
oOMeHa BeIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
(dbaxkTOopamu cpenbl OOUTaHUS;

YMEHHE BBISABIATH OTJIMYHUTENbHBIE NMPU3HAKU JKUBBIX CUCTEM, B TOM UHCIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX IPYyIII;

yMEHHE peniaTb OMOJIOTUYECKUE 3aJa4H, BBISBISATh TPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXAY UCCIIETyeMbIMU OMOJIOrMUECKUMHU MTPOLIECCAMU U SIBICHUSMH, JENIaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHbIE M TIpPaKTUYECKHUe padOThl, COOMIOATH
npaBuia npu padbote ¢ yueOHbIM U Jab0paTOPHBIM 000pPYA0BaAHUEM;

YMEHHE BBIIBUraTh TUIIOTE3bl, MPOBEPSITh MX OSKCIEPUMEHTAIbHBIMU
cpencTBamMu, (GOpMyIUpys Ledb WCCIEIOBAHMS, AaHAJU3UPOBATH IMOJYYCHHBIC
pe3yNbTaThI U A€NIaTh BBIBOJIBL;

YMEHHME Y4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOrHw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e LIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  OPEJCTaBISATh  MOJYYEHHBbIE  pe3yslbTaThl Ha  YYEHHYECKHX

KOH(epeHusx;
YMEHHUE OLICHUBATh JTUYECKHE aCIEKTbl COBPEMEHHBIX HCCIIEOBAaHUN B
obmactu  Ouosormd ¥ MeAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE

OIUIOJJOTBOPEHUE, HAMPABICHHOE M3MEHEHUE T'€HOMa U CO3JaHHE TPAHCTEHHBIX
OpraHU3MOB);



yMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiell mpodeccCHoHaTbHON
JEATETLHOCTH B 00JacTH OWOJIOTHU, MEAWIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJILCKOTO XO3SIIICTBA, MUILEBOW MPOMBIIUICHHOCTH, YIIIyOJIsITh MO3HABATEIbHbBIN
WHTEpEC, HANIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccun u
MPOJOJDKEHNE OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIe pe3yabTaThl OCBOeHUsI yueOHOoro mpeamera «buonorus» B 11
Klacce NOJKHBI OTPAKATh:

cOpPMHPOBAHHOCTh 3HAHUM O MECT€ W POJIU OUOJOTUM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TO3HAHUM 3aKOHOB MPHUPOJABI M PEIICHUH SKOJIOTHYECKHUX
npoOJieM 4YeloBEYeCTBa, a TaKkKe B PEIICHWH BOIMPOCOB PaIlMOHAJIBLHOTO
MPUPOOIIOIH30BaHUs, U B (DOPMUPOBAHUH IIEHHOCTHOT'O OTHOIICHUS K MPHUPO/IE,
OOIIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHE BJIAJIETh CHUCTEMOW OHOJIOTHYECKUX 3HAHUW, KOTOpas BKIIOYACT
OMpENIeNICHUs] WM TIOHMMAHUE CYIIHOCTH OCHOBOIIOJATalolUX OMOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOpUHU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs IBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsX U HampasieHusx 3Bomtouun, B.M. Bepnanackoro — o
ouocdepe), 3akoHbl (reHetudeckoro paBHoBecus Jx. Xapau u B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma [O. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «vupa PHK» V.
['un6epra);

YyMEHHME  BJaJA€Th  OCHOBHBIMH  METOJlaMM  HAy4YHOrO0  TO3HAHWUS,
WCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHHUI B IPUPO/IE;

YMEHHE BBIJICTSATh CYIICCTBEHHbIC TMPU3HAKU: BHJIOB, OHOTEOLICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOWUIU3UPYIOIIETO, ABUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa, AJITONaTPUYECKOrO u CUMITATPUYECKOTO
BUJI000pA30BaHUS, BIUSHUS JABMKYIIUX CHJI SBOJIONMU HA T€HO(POH T TOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOMTaHMs, YepeOBaHUS HAIPaBICHUN
ABOJTIOIIMH, KPYTOBOPOTA BELIECTB M MOTOKA DHEPTUM B IKOCHUCTEMAX;

YMEHHME YCTaHaBJIMBAaTh B3aUMOCBS3UM MEXKIYy TMPOIECCAMH IBOJIOINH,
JBIDKYIIMME CHJIAaMUA aHTPOIIOT€HE3a, KOMIIOHEHTAMHU PA3JMYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISIBISITH  OTJIMUWTEIbHBIE  TPU3HAKKH  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K cpelie OOMTaHWs, aOMOTUYECKUX U OMOTHYECKHUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOECH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE aAPTYMEHTHI, OWOJOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JUIS JOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTaHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MIPUPOJIBI M UETIOBEUYECCTRA,;

yMEHHUE peniaTh OMOJIOTUYECKUE 3aa4l, BHISABISITH IPUUUHHO-CIIEICTBEHHBIC
CBSI3U MEXKJIy UCCIIEIyEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI U IPOTHO3bI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJHATh JIA0OPAaTOPHBIE M IpPaKkTUYECKHe padoThl, COOIOIATh
npaBuia mpy paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYAOBAHHEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMyIHpys Iellb KCCIEIOBAaHUS, AaHAJTU3UPOBATH IOTYUYEHHBIC
pE3yNbTaThl U ICNIaTh BEIBOBL;

YMEHHME Yy4YacTBOBaTh B y4EOHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUU W MEIWIIMHE, NMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  MOJYYEHHBbIE  PE3yJIbTaTbl HAa  YUYEHUYECKHX
KOH(epeHIusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEIOBEKA
U YEIIOBEYECKUX pac, O MPUIMHAX, MOCIEICTBHIX W CHOCO0axX MpeAoTBpaIECHUS
ri100aapHbIX U3MEHEHUH B Onocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayliel mpodeccuoHaTbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOIOTIOIH30BAHMSI, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTHH, BETCPUHAPHH, CEIBLCKOTO XO3AWCTBa, IHIIEBON
MIPOMBITIUICHHOCTH, YTIIYOJIATh TIO3HABATEIbHBI WHTEpPEC, HaIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccu U MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenI
1 buonorus xak Hayka
2 JKuBble crcTeMBI U UX H3yUYCHHE
3 buosnorust kietku 1 0.5
4 XuUMHYECcKasi OpraHu3aIus KJICTKA 10 1
5) Crpoenvnie u GyHKIUHU KICTKU 8
6 OOMeH BelecTB U NPeBpalleHle YHEPTUU B 9 1 1
KJIETKE
; Hacnencrennas ungopmanus u 9 05
peanu3anus e€ B KIeTKe
JKu3HEeHHBIH UK KIETKU 6 1
9 Ctpoenue u QyHKIIMH OpraHu3MOB 17 1 1.5
10 Pa3mHoOeHue u pa3BUTHE OPraHU3MOB 8 1 1.5
11 I'eneTnka — HayKa 0 HacJIeICTBEHHOCTH U 5 05
U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eneTrka yemoBeka 3 1 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKAsk OMOIOTHS 5 1




OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102

13




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeEM Kowrposmsie  Tpakrueckue (ungposBbie)
NMPOrpaMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypen
1 3apokJeHNe U Pa3BUTHE IBOJTIOIMOHHBIX 4
MpeJICTaBICHU B OMOJIOTUI
2 Mukpoa3Botonus u €€ pe3yJibTaThl 16 2 2
3 Makpo3Bosronus 1 €€ pe3yabTaThl 6
4 [TpoucxoxaeHrue u pa3BUTHE KU3HU Ha 16 1 15
3emuie
5) [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1 1
DKOJI0rus — HayKa O B3aMMOOTHOIIEHUSX
6 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpYKaroIle cpeaou
Opranu3Msbl U cpesia 0OUTaHus 10 15
DKoJ0rusl BUJ0B U MOIMYJISILUMA 10 0.5
9 DKos0rus coodIecTB. DKOJIOTHYECKHe 13 1 05
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa 7
11 YenoBek U OKpyrKarolas cpeaa 7 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 7.5




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTnyeckue
n/n Bcero u3yuyeHusi  oOpa3oBaTesbHbIE
padoThI padoThI
pecypchbl
1 Buosorust Kak KOMIUIEKCHAs! HayKa 1 1 bubmuorexa IIOK
KaK 4acTh COBPEMEHHOTO 0BIIECTBa https://m.edso0.ru/863d12ae
bubnuoreka [IOK
2 JKuBble cucTeMbl U UX CBOMCTBA 1 https://m.eds00.ru/863d12ae
3 VpoBHEBasi OpraHHU3aIHsl )KUBBIX 1 bubmorexa IIOK
CHCTEM https://m.edsoo.ru/863d12ae
4 Hcropust OTKPBITHS ¥ U3YUCHHS 1 Bu6moreka [IOK
xietkn. KieTounas reopus https://m.edsoo.ru/863d12ae
Metoasl MOJIEKYJIIPHON U KJIETOYHON bubmmnoreka HOK
ouonorun. [Ipaktuueckas pabora https://m.edsoo.ru/863d12ae
5 «M3y4eHne MeTo10B KIETOYHOM 1 05
6uosioruu (xpomarorpagus, '
anekTpodopes, AuddepeHnnaibHoe
ueHtpudyruponanue, [1LP)»
but6mmoreka [IOK
6 XUMUYECKHH COCTAB KIETKH 1 https://m.edso0.ru/863d12ae
5 MuHepasbHbIE BEIECTBA KIETKHU, UX 1 butmmorexa IIOK

Ouosornueckasi pojb

https://m.edso0.ru/863d12ae
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Opranuveckuie BemecTBa KISTKH —
oenku. JlaboparopHas pabora

bubnunorexa LIOK
https://m.edsoo.ru/863d12ae

8 0.5
«ObHapyxeHue OEIKOB C ITOMOIIBIO
KaueCTBEHHBIX peaKLuii»
CaoiicTBa, Ki1accubukanus U GpyHKIUH Bubmmorexa LIOK
9 6CIIKOB https://m.edsoo.ru/863d12ae
Opranu4ecKre BENIECTBA KIETKH — Bubimorexa LIOK
10 YIJIeBOJIbI https://m.edsoo.ru/863d12ae
1 Opranu4ecKre BENIECTBA KIETKH — bubsmorexa LIOK
JIUTIA TG https://m.edsoo.ru/863d12ae
Hyxknennossie kucnotsl. JIHK u PHK. bubmuoreka [{OK
12 JlaGopatopHas pabota «lccnenoBanue 0.5 https://m.edso0o.ru/863d12ae
HYKJIEMHOBBIX KUCIIOT, BBIJICTICHHBIX U3 '
KJIETOK PA3JIMYHBIX OPTaHU3MOB)Y
13 Crpoenve u Gpynxiuun ATD. [lpyrue bubmmorexa LIOK
nykeosuarpudocharsr (HTD) https://m.edsoo.ru/863d12ae
CexBenuponanue JIHK. Meroast bubmuoreka [IOK
14 T€HOMUKH, TPAHCKPUIITOMHUKH, https://m.edsoo.ru/863d12ae
IPOTEOMHKH
but6mmoreka [IOK
15 Meroze! CTPYKTYpHO# OHOTOTHH https://m.eds00.ru/863d12ae
16 Tunsr knetok. [pokaproTHUecKas brbmorexa LHOK
KITeTKa https://m.edsoo.ru/863d12ae
17 CrpoeHue 3yKapruoTHUYECKON KIIETKH. 05 bubnmoreka [JOK

[IpakTuyeckas padora «3yuenue
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CBOWCTB KJIETOYHOH MEMOpPaHbD»

https://m.edsoo.ru/863d12ae

bubnunorexa LIOK
18 TToBepXHOCTHBIH anmapar KIeTKH https://m.eds00.ru/863d12ae
OnHoMeMOpaHHBIE OPTraHOUIABI KIICTKH. bu6nmoreka [IOK
19 [IpakTuyeckas padora «3yuenue 05 https://m.edsoo.ru/863d12ae
JBUKCHHSI [IUTOTIA3MBI B
PACTHTEIBHBIX KICTKAX)»
[ToryaBTOHOMHBIE OPTaHOUIBI KIETKU: bubnnorexa [JOK
MUTOXOHJIPUH, TIJIACTH/IBI. https://m.edsoo.ru/863d12ae
20 Jlaboparopuas padota «VccienoBanue 0.5
IJ1a3MOJIN3a U JIETIIIa3MOJIN3a B
PACTHTEIBHBIX KICTKAX)»
bu6nmorexa LIOK
21 HememOpaHHbIe OpraHOUIbI KIETKU https://m.edso0.ru/863d12ae
bu6nmorexa LIOK
22 Crpoenue n GyHKIMH s7pa https://m.edso0o.ru/863d12ae
CpaBHHTENbHAS XapaKTEPUCTUKA bubmuoreka [IOK
93 KJIETOK 3yKapHoT. JlabopaTtopHas 0.5 https://m.edsoo.ru/863d12ae
pabota «/3ydeHne cTpoeHus: KIETOK '
Pa3IMYHBIX OPTaHU3MOBY
AccHMWIALNS U TUCCUMMWIALMS — JBE bu6muoreka [JOK
CTOpOHBI MeTabomm3Ma. Turel oOMeHa https://m.edsoo.ru/863d12ae
24 BemiecTB. JlabopaTopHas pabora

«/3yueHne KaTaIuTUYECKOU
aKTUBHOCTH (pepMEHTOB (Ha mpUMepe
aMHJIa3bl WM KaTalasbl)»
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@epMEHTATUBHBIN XapaKTep PeakLun
KJIETOYHOTO METab0IM3Ma.
JlabGopaTopHas paborta «3yueHue

bubnunorexa LIOK
https://m.edsoo.ru/863d12ae

25 0.5
(epMEeHTaTUBHOTIO pacLIeTICHUs
MIEPOKCH/Ia BOJIOPOJA B PACTUTENIBHBIX
Y )KUBOTHBIX KJIETKAX»
26 Benku-akTMBaTOpHI M OENKHU- But6morexa [OK
MHTHGHTOpHT https://m.edsoo.ru/863d12ae
bubnunoreka LIOK
27 ABTOTPOQHbIH THIT OOMEHA BEIIECTB https://m.eds00.ru/863d12ae
bubnunoreka LIOK
28 QPotocunTes https://m.edsoo.ru/863d12ae
Xemocunres. JlaboparopHas paboTa bubmuoreka [IOK
29 «CpaBHeH#ue nporieccoB poTocuHTE3a U 0.5 https://m.edso00.ru/863d12ae
XEMOCHHTE3a)
AnHaspoOHbIe opranu3mMbl. Buiel bubmuoreka [IOK
30 opoxenus. JlaboparopHas pabota https://m.edsoo.ru/863d12ae
«CpaBHEHHUE MPOIIECCOB OPOKEHUS U
TIBIXaHUS
31 AspoGHbIE OpraHU3MBbIL. JTaITbl bubmuorexa TIOK
SHEpTeTHYECKOro OOMEHa https://m.edso0.ru/863d12ae
DHeprus MeMOpPaHHOTO IpajIueHTa bubmuoreka [JOK
32 npoToHoB. Cunte3 AT®: pabora https://m.edsoo.ru/863d12ae
npoToHHOM AT®-cuHTa3bI
but6mmoreka [IOK
33 Peakiiuyn MaTpuaHOTO CHHTE3a

https://m.edso0.ru/863d12ae
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Tpanckpunuus — MaTpU4HBIA CUHTE3

bubnunorexa LIOK

34 PHK https://m.edsoo.ru/863d12ae
bubnunoreka LIOK
35 Tpancisuus u € Tarnsl https://m.edsoo.ru/863d12ae
Komuposanue aMMHOKUCIOT. Poitb Bubmiorexa LIOK
36 puGOCOM B GHOCHHTE3E Gerka https://m.edso0o.ru/863d12ae
Opranuszanys reHoMa y IIpoKapHoT U bubsmorexa LIOK
37 SyKapHOT https://m.edsoo.ru/863d12ae
ModekyaspHbIe MEXaHU3MbI bubsmorexa LIOK
38 SKCTIPECCHH TEHOB Y 2YKAPHOT https://m.eds00.ru/863d12ae
Bupycbl — BHEKJIETOUHbBIE (OPMBI bubmmnoreka HOK
39 KHM3HU U OOJIUTaTHBIE TTApa3UTHI. 0.5 https://m.edso0o.ru/863d12ae
[Tpaktruyeckas pabora «Co3nanue '
MOJIEJIA BUPYCa»
BupycHble 3200/1eBaHHs YelI0BEKa, bubmorexa LIOK
40 KHBOTHBIX, PACTEHHUil https://m.edso0o.ru/863d12ae
HaHoTexHOIOruu B 6MOJIOTHH 1 brbmorexa LHOK
41 M THIHE https://m.eds00.ru/863d12ae
but6mmoreka [IOK
42 JKM3HEHHBIN LUK KISTKH https://m.edso0o.ru/863d12ae
bubnunorexa LIOK
43 Marpuunsrii cuates JHK https://m.eds00.ru/863d12ae
44 Xpomocomsl. JlabopaTopHas padora 0.5 bu6muotexa [JOK
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«M3yyeHne XxpoMocoM Ha TOTOBBIX

https://m.edsoo.ru/863d12ae

MUKpOTpenaparax»
bubnunoreka LIOK
45 Jlenenne KIeTkH — MHUTO3 https://m.edso0.ru/863d12ae
Tunsl kietok. Kapuokunes u bubmuorexa [{OK
nuTokuHe3. JJaboparopHas padora https://m.edso0.ru/863d12ae
46 «Habnronenne MuTO3a B KJIETKaX 0.5
KOHYMKa KOpeIIKa JTyKa (Ha TOTOBBIX
MHUKpOIIpernaparax)»
bubmuoreka [{OK
47 Perynsnus ;KN3HEHHOT0 MK/ KIIETOK https://m.eds00.ru/863d12ae
bubnuoreka [IOK
48 Opranusm Kak eIMHOE LIEN0e https://m.edso0o.ru/863d12ae
49 Tkanu pacrenuii. JlaGoparopHas 05 BH6J?HOTeKa LOK
pabota «M3y4yeHune TkaHel pacTeHUI» ' hitps://m.eds00.ru/863d12ae
TkaHu KUBOTHBIX U YCIIOBEKA. bubmmoreka IIOK
50 Jlaboparopnas pabota «/3ydyenue 0.5 https://m.edsoo.ru/863d12ae
TKaHEH KUBOTHBIX)»
Opranbl. CUCTEMBI OPTaHOB. bubnuotexa [JOK
o1 JlaGoparopHas padota «3yuenune 0.5 https://m.edsoo.ru/863d12ae
OPTaHOB IIBETKOBOTO PACTCHHUS»
bubnunorexa LIOK
52 Oropa Tena opraHiu3MoB https://m.eds00.ru/863d12ae
bubnunoreka LIOK
53 JIBM>KEHHE OPraHN3MOB https://m.eds00.ru/863d12ae
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bubnunorexa LIOK

o4 [TuTanue opraHu3smMoB https://m.edsoo0.ru/863d12ae
&5 [MuTaHue MO3BOHOYHBIX KHBOTHBIX. Bubmmorexa LHOK

[IumeBapuTenpHas cucTemMa 4esioBeKa https://m.€dso0.ru/g63d12ae
bubnunorexa LIOK

56 JbIXxanue OpraHu3MoB https://m.edso0.ru/863d12ae
JIpIXaHu€ MO3BOHOYHBIX JKMBOTHBIX U Bub6smorexa [IOK

57 qerToBeKA https://m.edsoo.ru/863d12ae
bubmuoreka [{OK

o8 TpancnopT BemiecTs y opranHu3mMos https://m.edso0.ru/863d12ae
KpoBeHocHas cuctema mo3BOHOUHBIX Bubmmorexa [IOK

99 KHBOTHBIX 1 YeTOBEKA https://m.edsoo.ru/863d12ae
bu6mmoteka IIOK

60 Boinenenne y opranusmos https://m.edsoo.ru/863d12ae
bubmmoreka IIOK

61 3amura y OpraHu3MoB https://m.edso0.ru/863d12ae
bubnmnoreka LIOK

62 MmmyHHast cuctema yesioBeka https://m.edsoo.ru/863d12ae
63 PaznpaxxuMocTh U perysius y Bubmorexa LIOK

OPraHH3MOB https://m.edsoo.ru/863d12ae
I'ymopanbHas peryssuus u bu6muotexa [JOK

64 SHJOKPUHHAs CUCTEMA KUBOTHBIX U https://m.edsoo.ru/863d12ae

YCJIO0BCKAa
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bubnunorexa LIOK

65 DopMbI PA3MHOXKEHHS OPTraHM3MOB https://m.edsoo.ru/863d12ae
bubnunoreka LIOK
66 Ionosoe pasmuoskenue https://m.eds00.ru/863d12ae
bubnunorexa LIOK

67 Meiios https://m.edso0.ru/863d12ae
I'amerorenes. OO6pa3oBaHue U pa3BUTHE bubnnorexa [JOK

68 MTOJIOBBIX KJIETOK. JJaGopaTropHas 05 https://m.edso0.ru/863d12ae
pabota «3ydeHne cTpOSHHsI MOJIOBBIX '
KJIETOK Ha FOTOBBIX MUKpOIIpenapaTax»

69 WHauBYUyaIbHOE PA3BUTHE Bub6smorexa [IOK
OpTaHU3MOB — OHTOTEHE3 https://m.edsoo.ru/863d12ae

20 3akiajika OpraHoB ¥ TKaHEH u3 Bubsmorexa [IOK
3apOJIBILIEBHIX JHCTKOB https://m.edso0o.ru/863d12ae
Poct u pasBuTHE KUBOTHBIX. bubmmnoreka HOK

71 JlaGopatopHnas pabota «BplsiBieHue 0.5 https://m.edso0o.ru/863d12ae
MIPU3HAKOB CXOJICTBA 3apOIbILIeH '
MTO3BOHOYHBIX KHUBOTHBIX)
PasMHOkeHME U pa3BUTHE PACTEHMIA. bubmuoreka [JOK

7 JlaboparopHas padora «CtpoeHue 05 https://m.edsoo.ru/863d12ae
OpPTraHOB Pa3MHOKEHUS BBICIIIUX '
pacTeHun»

73 HWcTopust CTaHOBJIEHHS U Pa3BUTHS bubmiorexa [IOK
TeHETHKH Kak HayKH https://m.edsoo.ru/863d12ae

74 OCHOBHBIC TTOHITUS 1 CUMBOJIBI 0.5 bubnunoreka LIOK



https://m.edsoo.ru/863d12ae
https://m.edsoo.ru/863d12ae
https://m.edsoo.ru/863d12ae
https://m.edsoo.ru/863d12ae
https://m.edsoo.ru/863d12ae
https://m.edsoo.ru/863d12ae
https://m.edsoo.ru/863d12ae
https://m.edsoo.ru/863d12ae
https://m.edsoo.ru/863d12ae

reaetuku. JlaboparopHas pabota
«Jlpo3oduia Kkak 00BEKT TCHETHIECKUX
HUCCIIEIOBAHUIN

https://m.edsoo.ru/863d12ae

3aKOHOMEPHOCTU HACTIEAOBaHUS
MPU3HAKOB. MOHOTHOpUIHOE
ckpeuBanue. [Ipaktuueckas padbora

bubnunoreka LIOK
https://m.edsoo.ru/863d12ae

75 " 0.5
N3yuenue pe3ynbraToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
npo30¢uib"

76 LIMTOIOrMYECKHE OCHOBBI Bubmmorexa LIOK
MOHOTHGPHIIHOTO CKPENHBAHHS https://m.edso0o.ru/863d12ae
AHaNM3MPYIOIIEE CKPEIIUBAHME. Bubmuorexa IIOK

7 HeronHoe TOMUHHPOBAHHE https://m.edso0o.ru/863d12ae
JIurnbpuiHoe CKpeuBaHme. bubmuoreka [IOK

78 [IpakTuueckas pabora «M3yuenue 05 https://m.edsoo.ru/863d12ae
PE3yJIbTaTOB TUTHOPHTHOTO '

CKpEIIUBaHUS Y APO30(DUITBI)

79 LluToI0rnuecKrne OCHOBBI Bubmorexa [HOK
UrHGPHIIHOTO CKPEITHBAHHS https://m.edso0o.ru/863d12ae

bubnunorexa LIOK

80 CueryieHHOE HaclleZJOBaHUE MTPU3HAKOB https://m.eds00.ru/863d12ae
XpoMOCOMHast TEOpHUst brbmorexa LIOK

81 HAC/ICICTBeHHOCTH https://m.edsoo.ru/863d12ae

but6mmoreka [IOK

82 I'eneruka nmona

https://m.edso0.ru/863d12ae
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bubnunorexa LIOK

83 ['eHOTHIT KaK LIETTOCTHAS CHCTEMa https://m.eds00.ru/863d12ae
84 [eHeTHYECKUIT KOHTPOJIb PA3BUTHS Bubmuorexa IIOK
PACTEHHi, JKMBOTHBIX 1 HeOBeKa https://m.edsoo.ru/863d12ae
85 M3MeHYUBOCTH NPU3HAKOB. Bujibl bubmorexa [OK
3MEHUHBOCTH https://m.edso0o.ru/863d12ae
bubnuoreka [{OK
86 MoauduranuoHHas H3MEHIHBOCTD https://m.edsoo.ru/863d12ae
BapuanuoHHblii psa v BaprualdoHHAs bu6nunorexa LIOK
kpuBas. JlaboparopHas pabora https://m.edsoo.ru/863d12ae
87 «HMccnenoBanue 3akOHOMEpHOCTEN 0.5
MOAN(GUKAITMOHHONW U3MEHYHBOCTH. '
[TocTpoeHne BapualluOHHOTO psiia U
BAPUALIMOHHON KPUBOIN
88 IeHOTHIIMYECKASt H3MEHUYHUBOCTb. Bubmorexa [HOK
KoM6HHATHBHAS H3MEHUNBOCTE https://m.edso0o.ru/863d12ae
MyTanroHHas U3MEHUYUBOCTD. bu6nunorexa LIOK
89 IIpakTuyeckas pabora «MyTtanuu y 0.5 https://m.edsoo.ru/863d12ae
Ipo30¢uiIbl (Ha TOTOBBIX '
MUKpOTIpenaparax)»
3aKOHOMEPHOCTU MYTallMOHHOTO bubnmoreka [JOK
90 nporecca. DNMUIreHeTHKa 1 https://m.edsoo.ru/863d12ae
SMUTEHOMUKA
I'eneruka yenoseka. [IpakTudeckas bubnuotexa [JOK
91 pabora «CocTraBiieHre U aHAIHN3 0.5 https://m.edso0o.ru/863d12ae

POIOCIOBHOM
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bubnunorexa LIOK

92 Merozp! MEIMIIMHCKON TeHETHKH https://m.eds00.ru/863d12ae
3HaueHne MEAUITMHCKON TCHETUKH B bubnnorexa [JOK
93 MPEJOTBPALLICHUN U JICYCHUU https://m.edso0.ru/863d12ae
FCHETHYCCKUX 3a00JICBaHUI YeIOBEKa
OCHOBHBIC TIOHATHS CEJICKIINH. bubnuorexa [JOK
94 JlaGopatopnas pabdota «3yueHue 05 https://m.edsoo.ru/863d12ae
COPTOB KYJbTYPHBIX PACTCHUI U MTOPOJT
JIOMAIITHUX KUBOTHBIX)
MeToapl CEeNeKIIMOHHON pabOTHI. bu6nunorexa LIOK
95 JlaGopatopHnas pabdota «3yueHue 0.5 https://m.edsoo.ru/863d12ae
METOJIOB CEJIEKI[UU PACTCHUI»
JlocTHKEeHMs CeNneKIuu pacCTEHU 1 bubnnorexa [JOK
96 KHUBOTHBIX. [IpakTHUecKas paboTa https://m.eds00.ru/863d12ae
«ITpuBuBKa pacteHuid»
CoxpaHeHue, U3y4eHHe U bubmuoreka [IOK
97 HCTOJIb30BAHUE TEHETUYECKUX https://m.edso00.ru/863d12ae
pecypcoB
buorexHosnorus kak Hayka 1 OTpacib bubmmoteka IIOK
98 nmpon3BoJicTBa. [IpakTHueckas padora 0.5 https://m.edsoo.ru/863d12ae
«M3y4yeHne 00bEeKTOB OMOTEXHOIOTHUI»
but6mmorekxa [IOK
99 Wrorosast KoHTpOIBHAsI paboTa https://m.edso0.ru/863d12ae
100 OCHOBHbIE HAIPABJICHUS ]:::61?1’10“1(3 LHOK
CHHTETHYCCKOH GHONOLHH ps://m.edso0.ru/863d12ae
101 XpoMOCOMHasi 1 T€HHAsI UH)KEHEPUS bubnmoreka [JOK
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102 Menunuackue OMOTEXHOIOTUU

bubnunorexa LIOK
https://m.edsoo.ru/863d12ae

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

13.5
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11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero H3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
bubnuoreka [IOK
1. OposrornonHas teopus Y. Jlapsuna 1 https://m.edsoo.ru/863d12ae
5 JIBUSKYILYE CUIIBI SBOJIFOLIMU BUJIOB 10 1 bubmmorexa [IOK
. Y. Jlapsuny https://m.edsoo.ru/863d12ae
Bopr0Oa 3a cymecTBoBaHme, bubmmoreka [JOK
3. €CTECTBEHHBIN U UCKYCCTBEHHBIN 1 https://m.edsoo.ru/863d12ae
otbop
A ®opMHUPOBaHKE CHHTETUYECKOM L bubmiorexa [IOK
. TeOPHH YBOTIONHH https://m.edsoo.ru/863d12ae
c DTanbl SBOJKOMUOHHOTO IPOIIECCa: L Bu6moreka [IOK
. MHKDO3BOIIOIHS 1 MAKPOIBOTIOLIHS https://m.edsoo.ru/863d12ae
6 IMonynsus — dIeMeHTapHas eJMHUIA 1 bubmmorexa [IOK
. 3BOIIOLHH https://m.edsoo.ru/863d12ae
3aKOH TeHeTUYECKOro paBHOBecHs Jx. bubmmoreka [JOK
; Xapnu, B. BaitnGepra. Jlaboparopnas 1 05 https://m.edso00.ru/863d12ae
' pabota «BpIsiBIeHIE H3MEHUNBOCTH Y '
0co0eil OHOTO BUa»
bubnunoreka LIOK
8. OneMeHTapHbIe (GaKTOPHI BOIIOLNUN 1

https://m.edsoo.ru/863d12ae
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D¢ ekt ocnoBarens. dpdexrt

bubnunorexa LIOK

9. Gy THUIOMHOO FOPBIIKA https://m.edso0.ru/863d12ae
10. AJIMUHUCTpPATUBHASI KOHTPOJIbHAS ]r?;l@?HOTeKa LOK
paGora ps://m.edso0.ru/863d12ae
11 Murpaiyu. M301a1uy momy Isiuii: BI’I@?HOTeKa HOK
reorpadHUecKas, GHONOrHUECKas https://m.edsoo.ru/863d12ae
., | Ecrectennbii 0T60p — EH6J.IHOTeKa LOK
HANPABISIOIHIT (haKTOP YBOITIOLHH https://m.edsoo.ru/863d12ae
bubnunoreka LIOK
13.  Ilomooii ot60p https://m.eds00.ru/863d12ae
[IpucnocoOaeHHOCTh OPraHU3MOB Kak bubmmnoreka HOK
pe3yabTaT MUKPOIBOIIOIUH. https://m.edsoo.ru/863d12ae
14. JlaboparopHas padota «3yuenue 0.5
apoMop$h030B U UANOATANITALIUN Y
pacTeHU U )KUBOTHBIX)
[Ipumeps! npucnocodaeHuit y bubmmnoreka HOK
OpraHU3MOB: MOP(OJIOTUYECKHE, https://m.edsoo.ru/863d12ae
15, duznonoruueckre, OMOXUMHUYECKUE, 05
noBeneH4eckue. JlabopatopHas pabora
«[IpucnocobneHus OpraHu3MOB U UX
OTHOCUTEJIbHAS 11eTIECO00PA3HOCTH)
Bun, ero xpurepuu u cTpykTypa. bubmuoreka [JOK
16, JlaboparopHas pabota «CpaBHEeHUE 05 https://m.edsoo.ru/863d12ae
BHJIOB TT0 MOP(}OIOTHIECKOMY
KPUTEPHUIO»
17. CtpykTypa BUIa bubmuoreka [IOK
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https://m.edsoo.ru/863d12ae

Bunoobpa3zoBanue Kak pe3yibTar

bubnunorexa LIOK

18. MHKPOSBOJTIOLIN https://m.edsoo.ru/863d12ae
CBs13b MUKPOIBOJIIOIUH U Bubmmorexa LIOK
19. SIHAIEMHOIOTHH https://m.edsoo.ru/863d12ae
KonTponbHas paboTa 1o paszeiy bu6muorexa LHOK
20. "Mukpossorouus” 1 4 https://m.edsoo.ru/863d12ae
Maxkpo3BOIOLHS. bu6nunorexa LIOK
21. [TaneouTomornyeckue MeTOAbI https://m.edsoo.ru/863d12ae
W3YYEHHUS SBOJIOIIH
Buoreorpaduueckre METOIbI H3YUYEHHS But6morexa [HOK
22. SBOJTIOLHAHN https://m.edso0.ru/863d12ae
DOMOPHOIIOTHYECKHE U CPABHUTEIHHO- bubmuoreka [IOK
23. MOP(OJIIOTHUECKUE METOIBI U3YUCHUS https://m.edsoo.ru/863d12ae
SBOIIOIUHU
MonexkynspHO-T€HETUUECKHE, bubmuoreka [IOK
24. OMOXUMHUYECKHE U MAaTEMAaTHYECKHUE https://m.edsoo.ru/863d12ae
METO/Ibl U3YUYEHUS IBOTFOIIUN
bubnmorexa LIOK
” AanTHBHAs pagUarus. bubmorexa [OK
' HepaBHOMEpHOCTH TEMIIOB IBOJIIOIIUU https://m.eds00.ru/863d12ae
57 Hay4HbIe TUIIOTE3bI IIPOUCXOKICHHS bubmiorexa OK

JKA3HU HaA 3emiie

https://m.edso0.ru/863d12ae
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I[OHay‘-IHBIG MMpEaACTaBJICHUA O

bubnunorexa LIOK

28. .
3apOKICHHH KH3HU https://m.edsoo.ru/863d12ae
- OCHOBHBIE 3Tallbl HEOPraHUYECKON Bubmuorexa LIOK
. >BOJTIOLHH https://m.edsoo.ru/863d12ae
bubnunorexa LIOK
30. I'unioressl 3apoKACHUS KU3ZHU https://m.edso0.ru/863d12ae
Uctopus 3emiin 1 MmeToabl €€ bu6nmorexa LIOK
31 uzydenus. JlaboparopHas pabora 05 https://m.edsoo.ru/863d12ae
' «/3y4yeHue u onrMcanne NCKOMaeMbIX '
OCTaTKOB JPEBHUX OPTAHU3MOBY»
- HauasnbHble 3Tarbl OpraHuYeCcKOM Bubnuoreka [LIOK
: SBOJTIOLHAHN https://m.edsoo.ru/863d12ae
bu6nmorexa LIOK
33. OBOIIONHSA SYKapHOT https://m.eds00.ru/863d12ae
OCHOBHBIE 2TaIbl YBOTIOIUN bubmuorexa [IOK
34 pactutenbHOro mupa. [Ipakrudeckas 0.5 https://m.edso0o.ru/863d12ae
' pabota «3yyenue ocobeHHOCTEH '
CTPOEHHUSI pPACTEHUM PA3HBIX OTIEIOB)
3 OCHOBHBIE TaITbl YBOJIOLUI Bubmorexa [IOK
: KMBOTHOTO MHpa https://m.edsoo.ru/863d12ae
OBOIIOLMS KUBOTHBIX. [[pakTrdeckas bubnuotexa [JOK
36. paborta «M3yuenne ocoOeHHOCTEH 0.5 https://m.edso0o.ru/863d12ae
CTPOCHHUSI TO3BOHOYHBIX KUBOTHBIX)»
37 Pa3BuTHe )xu3HM Ha 3eMIe 10 3paM U bubmuotexa [JOK

nepuogam
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MaccoBble BBIMUPAHUS —

bubnunorexa LIOK

38. .
HKOJIOTHYECKUE KPUZHUCHI TPOIILIIOTO https://m.eds00.ru/863d12ae
39 CoBpeMeHHBIH YKOJIOTHYECKHUI KPU3HC, Bubmiorexa [OK
: ero 0CoBeHHOCTH https://m.edsoo.ru/863d12ae
20 CoBpeMeHHast CHCTEMa OPraHHMYECKOTO Bub6smorexa [IOK
: MPOLILIOTO https://m.edsoo.ru/863d12ae
" OCHOBHBIE CHCTEMAaTHYECKHE I'PYIIIIBI bubmorexa IIOK
: OPraHH3MOB https://m.edsoo.ru/863d12ae
KonTponpHas padora no pazaeny bubmmoreka [JOK
42. "TTIporcX0XKACHNE pa3BUTHE KU3HU HA https://m.edsoo.ru/863d12ae
3emie"
bu6nmorexa LIOK
43.  AHTpOINOJIOrHs — HayKa O YelloBeKe https://m.edso00.ru/863d12ae
a4 PasBurtue npencrasieHuit o Bubmorexa [HOK
: NPOMCXO3K/IEHNH YelToBeKa https://m.edso0o.ru/863d12ae
MecTo yenoBeka B CUCTEME bubnuotexa [JOK
opranuueckoro mupa. JlaboparopHas https://m.edsoo.ru/863d12ae
45, pabota «M3y4yenune ocobeHHOCTEH 0.5
CTPOCHUS CKeJIeTa YeIIOBEKa,
CBSI3aHHBIX C TIPSIMOXOXKICHUEM)
but6mmoreka [IOK
46. JIBYOKyIIME CUIIbI aHTPOIIOTeHE3a

https://m.edso0.ru/863d12ae
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COOTHOIIIEHUE OUOJTOTNYECKUX U

bubnunorexa LIOK

47. COITMATBHBIX (haKTOPOB B https://m.edso00.ru/863d12ae
AHTPOIIOTCHE3E
bubnunoreka LIOK
48. OcHOBHEBIE CTauu aHTPOIIOTCHE3a https://m_edsoo_ru/863d12ae
bubnunorexa LIOK
49, [laneoreHeTHKa U majeoreHoOMHKa https://m_edsoo_ru/863d12ae
bubnuoreka [IOK
50. DBOJIIOIHUS COBPEMEHHOTO YeJIOBEKa https://m.eds00.ru/863d12ae
Yenoseueckue pacsl. [IpakTuueckas bubnnoreka [JOK
51. pabota «/3ydueHne sKOJIOTHYECKUX 0.5 https://m.edsoo.ru/863d12ae
ajanTanuil 4YeI0BeKay
5 MesK T CIUTITIMHAPHEIE METOIbI Bubmmoreka [OK
: AHTPOMIONOTHI https://m.edso0o.ru/863d12ae
bubmmoteka IIOK
53.  3apojICHHC U PA3BUTHE SKOIOTHH https://m.edso0.ru/863d12ae
MeTtonbl akonorun. Jlaboparopnas bubmmnoreka HOK
54. pabora «M3yuenne MeTo0B 0.5 https://m.edsoo.ru/863d12ae
AKOJIOTUYECKHUX UCCIIEAOBAHUIN)
- 3HaYeHUE YKOJOTMUECKUX 3HAHHUH IS Bubmorexa LIOK
. qeNOBEKA https://m.edsoo.ru/863d12ae
bu6nunorexa LIOK
>6. OKONOrHYecKHe YaKkTOpHI https://m.edsoo.ru/863d12ae
57. Aobuotndeckue aktopsl. CBeT Kak 0.5 bu6muoreka [IOK
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IKOJIOTHYECKUH (HaKTOP.
JlaGopaTtopHas pabota «BrlsiBieHHe
PUCTIOCOOJICHUH OPraHMU3MOB K
BJIMSTHAIO CBETA»

https://m.edsoo.ru/863d12ae

AbuoTtnueckue GpaxkTopsl.
Temrmieparypa Kak 3KOJIOTHYECKHMA

bubnunorexa LIOK
https://m.edsoo.ru/863d12ae

58. daktop. JTaboparopHas pabora 0.5
«BpIsiBIIEHHE TIPUCITOCOOICHUI
OPraHU3MOB K BIIUSTHUIO TEMIIEPATyPb»
Abuotnueckue (paxkropsl. BraxkHocTh Bbu6moreka [IOK
KaK 9KOJIOTUIECKUHN (haKTop. https://m.edsoo.ru/863d12ae
59. JlaGopaTtopHnas pabota 0.5
«AHaTOMHUYECKHE 0COOCHHOCTH
pacTeHUii U3 pa3HbIX MECT OOUTAHU»
bubmmoreka IIOK
60.  Cpenb oOuTaHMs OPraHU3MOB https://m.eds00.ru/863d12ae
bubmmoteka IIOK
61.  buonornyeckue puTMel https://m.eds00.ru/863d12ae
bubnmorexa LIOK
62.  JKusHeHHbIC (OPMBI OPraHHU3MOB https://m.edso0.ru/863d12ae
bubnmorexa LIOK
63.  buornueckue daxropsl https://m.edso0.ru/863d12ae
3HaueHue OMOTHYECKUX bubnmnoreka LIOK
64. B3aUMOJCUCTBUH IS CYLIECTBOBAHUS https://m.edso0o.ru/863d12ae
OpPraHu3MOB B Cpelie 0OUTaHUS
65. KontponbHast pabota no pazueny bubmuoreka [IOK
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"Opranu3msl U cpena ooutaHus"

https://m.edsoo.ru/863d12ae

OKOJIOTUYECKUE XapAKTEPUCTUKU

bubnunorexa LIOK

66. .
MOy IAIHI https://m.edsoo.ru/863d12ae
OCHOBHBIE TOKA3aTEU MOMYJISLNUN: bu6nmoreka [IOK
67. YUCIEHHOCTb, INIOTHOCTh, BO3PACTHAs https://m.edsoo.ru/863d12ae
Y TI0JIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTeNN MOMYJIALNHN: bu6nmorexa LIOK
68. POKAAEMOCTD, IPUPOCT, TEMIT POCTA, https://m.eds00.ru/863d12ae
CMEPTHOCTh, MUTPAITUN
bubnunoreka LIOK
69. DKkonoruyeckasi CTpyKTypa MOIMyJISlun https://m.eds00.ru/863d12ae
bubmmoteka IIOK
/0. JluHamyKa MOMYJIALMA U €€ PeryIiiums https://m.edsoo.ru/863d12ae
- KpuBble pocTa YMCIEHHOCTH Bubmmoreka [OK
. nomyssmn. KpuBbie BHIKHBAHHS https://m.edsoo.ru/863d12ae
DKojoruyeckas HuIla BUa. bubnuoreka [{OK
- JlaboparopHas paboTa 05 https://m.edsoo.ru/863d12ae
' «IIpucrocoOieHns CeMsTH PaCTEHHH K '
pacceneHutoy
bu6nunorexa LIOK
73.  Bua kak cucrema nomyJnsuuiu https://m.edso0.ru/863d12ae
24 3aKOHOMEPHOCTH MTOBEICHUS Bub6morexa [HOK
: MUTpaLHii KHBOTHBIX https://m.edsoo.ru/863d12ae
75. KonTponpHas padora mo pazaeny but6mmoreka [IOK
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"DKOJIOTHUS BUOB U MOMYJIALMiA"

https://m.edsoo.ru/863d12ae

bubnunorexa LIOK

76. Coo011ecTBO OpraHu3MoB — OHOIICHO3 https://m.edsoo.ru/863d12ae
bu6nmoreka [IOK

77. DKocucTeMa Kak OTKPBITasi CUCTEMa https://m.edsoo.ru/863d12ae
28 KpyroBopot BelecTB v MOTOK SHEPTUU Bubmiorexa OK

. B IKOCHCTEME https://m.edsoo.ru/863d12ae
bubmuoreka [{OK

79. OCHOBHBIE TTOKa3aTEIN SKOCUCTEMBI https://m.edsoo.ru/863d12ae
bubnunoreka LIOK

80. DKOJIOTMYECKUE TUPaMUbl https://m.edsoo.ru/863d12ae
bubmmoreka IIOK

8l.  M3meHeHHUs cOOOIIECTB — CYKIIECCUH https://m.eds00.ru/863d12ae
[TpupoaHbIE SKOCUCTEMBL. DKOCUCTEMBI bubnuorexa LIOK

82. | 03ep u pek. DKOCUCTEMBI MOPEH U https://m.eds00.ru/863d12ae

OKEaHOB

83 [Ipupoanbie 3KOCUCTEMBI. DKOCHUCTEMBI Bubmiorexa HOK

. TYHIp, NECOB, CTeMeH, TYCTHED https://m.edso0o.ru/863d12ae
bubnunorexa LIOK

84. AHTpPOIIOT€HHBIE YKOCUCTEMBI https://m.edsoo.ru/863d12ae
VYpb6oskocucremsl. [IpakTiueckas bubnanoreka IIOK

85.  paOora «M3ydeHue u onvcaHue 0.5 https://m.edsoo.ru/863d12ae

ypOO3KOCHUCTEMBD»
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3aKOHOMEPHOCTH (HOPMUPOBAHUS

bubnunorexa LIOK

86. OCHOBHBIX B3aNMOJIECHCTBUI https://m.edsoo.ru/863d12ae
OpPraHU3MOB B 3KOCHCTEMAaX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HECHUN Bbu6mmoteka [JOK

87 pa3HBIX TUIIOB HA CYOOPTraHU3MEHHOM, https://m.edsoo.ru/863d12ae

' OpPraHU3MEHHOM, TIOMYJISIIIMOHHOM U

9KOCUCTEMHOM YPOBHSIX
KonTponpHas pabdora no pazaeny bubmmoreka [JOK

88. "JKOJIOrUs COOOIIECTB. https://m.edsoo.ru/863d12ae
DKOJIOTHYECKUE CUCTEMBI
Buocdepa — obuierianerapHas Bubmuorexa IIOK

83. 060104KA 3eMIK https://m.edsoo.ru/863d12ae
Vuenune B. U. Bepuaackoro o Bubmmorexa [IOK

20. 6rocdepe https://m.edsoo.ru/863d12ae
3aKOHOMEPHOCTH CYIIECTBOBAHMUS Bu6moreka [IOK

91. 6rochepst https://m.edsoo.ru/863d12ae
KpyroBopoThI BEIecTs 1 Bubmorexa [HOK

92. GHOTEOXUMITIECKHE KB https://m.edso0o.ru/863d12ae
3oHaIbHOCTE Grochepbl. OCHOBHBIE bubmuorexa TIOK

3. 6MOMBI CyIIH https://m.edsoo.ru/863d12ae

but6mmoreka [IOK
94. YcroifunBocTs 6rocheps! https://m.edsoo.ru/863d12ae
o KounTposbHas paboTa 110 paszeiy bubmorexa [IOK

"Buocdepa - rmodanpHas 3xocucTema"

https://m.edso0.ru/863d12ae
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DKOJIOTUYECKHE KPU3HUCHI U UX

bubnunorexa LIOK

96. 1 .
[PHUHHBI https://m.edsoo.ru/863d12ae
bubnunoreka LIOK
97.  BospgeiictBue YenoBeka Ha Guocdepy 1 https://m.edso0.ru/863d12ae
bubnunorexa LIOK
98.  HroroBas KOHTpOIbHAs padoTa 1 https://m.eds00.ru/863d12ae
99 AHTpPOMOTreHHOE BO3JICHCTBUE HA 1 bubnmoreka IOK
: PACTHTEITBHBI 1 JKHBOTHBIH MUD https://m.edsoo.ru/863d12ae
bubmuoreka [{OK
100.  Oxpauna npupOJIBI 1 https:/m.edsoo.ru/863d12ae
101 OCHOBHBIC TIPUHITHITBI YCTOHYHUBOTO 1 bubmorexa LIOK
" pA3BHTHS YENOBEUYECTBA W PHPOJTI https://m.edso0o.ru/863d12ae
PannonanbHOE pupoO0NI0Ib30BaHUE U bubmmnoreka HOK
102.  coxpaHeHHE OMOJIOTHYECKOTO 1 https://m.edsoo.ru/863d12ae
pa3zHooOpasus 3eMiu
OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* buosorus, 10 knacc/ Kamenckuii A.A., Kacniepckas E.K., CuBormazos B.U., AkuronepHoe
obmectBo «M3natenscTBO «IIpocBemnieHue»
* buonorus, 11 knace/ Kamencknii A.A., Kacnepckas E.K., CuBornazos B.U., AknpionepHoe
obmectBo «M3natenscTBO «IIpocBemnieHue»






