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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ydyeOHOMY mpeameTy «buoNOrus» Ha YpPOBHE CpEIHETO
oOmiero o0pa3oBaHUsl COCTaBj€Ha HA OCHOBE TIOJIOXKEHHM M TpeOOoBaHUN K
pe3yiabTaTaM OCBOCHHS Ha YriayOJIEHHOM YPOBHE OCHOBHOHM 00pa3oBaTenbHOU
nporpaMmbl CpeAHero ooiero oOpa3zoBaHusi, npeacTaBlieHHbIX B DenepanbHoM
rocyapCTBEHHOM 00pa30BaTEIbHOM CTaHAapTe CPEIHEro OOLIero oopa3oBaHusl, a
Takxke ¢ yuéroM (enepanbHoi paboyeil mporpaMmbl BocnuTaHusi U KoHuenuuu
npenojiaBanus yaeOHoro npeamera «buonorusy.

YueOuslii npeamer «buonorus» yrayOnéuHoro ypoBHs usydenws (10-11
KJIACChI) SIBJISIETCS OJTHUM M3 KOMIIOHEHTOB MpeaMeTHou obnactu «EctecTBeHHO-
HayuHble TpeameTb». CormacHo mnonoxenusMm PIOC COO mnpoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIIOTCA CIIOCOOOM
nuddepenupanin  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus U
NpU3BaHBl OOECTIEUNUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIUM, CPEIHUM
o01IKUM, CpeHUM TTPOPECCUOHATIBHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIIUX
3aa4, CBA3aHHBIX C TMpodopueHTanmeil 00ydJalommxcs W CTUMYIUPOBAHUEM
UHTEpeca K KOHKPETHOW O0JIaCTM HAay4HOTO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEUITMHOM, 9KOJIOTUEH, TICUXOJIOTUEH, CITIOPTOM UJIM BOCHHBIM JICJIOM.

[Iporpamma mo yueOGHOMY mpeameTy «buonorus» naér mpencraBiieHHE O
eI M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yrayOnéHHOM
YpOBHE, omnpeaessieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAep KaHue, ero
CTPYKTYpUpOBaHHWE IO pa3ielaM M TeMmaMm, paclpeneieHne TIo Kiaccam,
PEKOMEHJIyeT TMOCIEe0BaTeIbHOCTh M3YYEHHUs Y4eOHOro Marepuaja ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
pearn30BaH MPUHIUI MPEEMCTBEHHOCTH C H3y4YeHHEM OHOJIOTHU Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHMOJOTUYECKUX  3HAHUM,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
DKOJIOTUYECKOTO MBIIUICHUS, TPEICTaBICHUA O 3J0pOBOM 00pas3e JKW3HHM, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mpupoaHou cpeae. B
nmporpaMme Mo OHMOJIOTHM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOrO mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit PIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOydYeHUs U B
(GbOpMUPOBaHUM OCHOBHBIX BHIIOB y4eOHO-TIO3HABATEIbHON  JIEATEIHLHOCTH
OoOy4Jarommxcsi MO0 OCBOCHUIO COJIEpKaHUS OUOJOTUYECKOTO O0O0pa3oBaHMsS Ha
YpOBHE cpeaHero o01iero oopa3oBaHus.



VYueOnsbiii npeamer «buonorus» Ha ypoBHE CpelHEro oomero oopa3oBaHus
3aBeplIiaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha
paciiMpeHre U yriayOsjeHue 3HaHWM OOyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAaX
MOJIEKYJIIPHON W KJIETOYHOM OMOJIOTHH, SMOPHOJIOTUUA W OHOJOTUU Pa3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUU, YBOIIOIMOHHOTO YUYSHHS U DKOJIOTUH.

Wzyuenne yueOHOro mnpeamera «buomnorus» Ha yriiyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYAIOIIUXCS K TMOCIEIYIOMIEMY MOJIYYCHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3ax M OpraHu3alusX  CPEIHEro
npodeccruonanbHoro oopa3zoBanua. OCHOBY €ro cojiepKaHHUsi COCTABIIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmero oOpazoBanusi, B 10—11 kmaccax 3Tu 3HaHMS TOJTY4alOT pa3BuUTHE. Tak,
pacmvpeHsl U yriiyojieHbl OWOJIOTMYECKHME 3HAHHUS O PACTEHHSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME uYeJOBEKa, OOIIUX 3aKOHOMEPHOCTSIX MKHU3HH,
JIOTIOTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHUS MTPUKIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJB30BaTh KaK OPHEHTUPHI IJIA MOCIEAYIONIEro
BbIOOpa mipodeccur. Bo3MokHA Takyke HMHTErpaius OMOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IOJYYEHHBIMH OOYYaAIOIIUMUCS NpPU HU3YyYECHUH
($u3MKH, XUMHH, Teorpaduy 1 MaTEMaTUKH.

Crpyktrypa mporpaMMmbl 1o yudyeOHOMy mnipeametry '"buosorus" otpaxaer
CHUCTEMHO-YPOBHEBBIH UM DBOJIOIMOHHBIN TOAXOABl K HW3YYCHHIO OWOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE IS KUBbBIX
CUCTEM Pa3HOT0 YPOBHS OpraHU3alliy, BOJIOLUN OpPraHMYeCKOro Myupa Ha 3emJie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpasus IuiaHeTtol. Tak, B 10 Kkiacce
M3Y4alOTCSl OCHOBBI MOJICKYJSIPHOM M KJIETOYHOM OHOJIOTMH, SMOPHOJIOTHU U
OMONOTHH Pa3BUTHUS, TEHETHUKU M CEJCKIUH, OMOTEXHOJOTHH U CHUHTETHUYECKOM
OMONIOTHY, aAKTyaIM3UPYIOTCS 3HAHMS OOydYaromuxcs Mo OOTaHWKE, 300JI0THH,
aHatoMuu, (usnonoruu uenoeka. B 11 kiacce wu3y4aroTcsi 3BOJIOIMOHHOE
y4€HUE, OCHOBBI DKOJIOTUU U yUeHHUe 0 Onocdepe.

VYueOnsiii npeamer  «buonorus»  mpu3zBaH  00€CHEUUTh  OCBOEHUE
00y4aroIUMHUCS OMOIOTUYECKUX TEOPUH M 3aKOHOB, M1, MPUHITUIIOB U TPaBUJ,
JIeKAIIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOTO000pa3MM M OCOOCHHOCTSAX KIETKH, OpraHu3Ma, MOIYJISLHUH,
OMOIIEHO3a, YKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHKEHHUSAX, COBPEMEHHBIX
WCCJICIOBAaHMSIX B OMOJIOTHH, IPUKIIATHBIX aCMeKTaX OMOJOTHYECKHUX 3HaHWM. J{7s
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydJaromuxcs K OHOJIOTHH Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUYECKOTO MaTepHala B COACpXKaHUHU MPOTrpaMMbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHUS
TOM WM MHOW o00nacTu OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOexHBIX
yU€HBIX B PEIICHUE BAXKHEUIITNX OMOJIOTHIECKUX U IKOJIOTUIECKUX MPOOIIEeM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yrimyOa€éHHOM YpOBHE —
OBIAZICHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(heCCUOHATIBHOM JAESITENIbHOCTH, CBSI3aHHOW C OuoJsiorueid, Wiu K BbIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE 00YYarOIIMMHUCA CUCTEMbl OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHWUH, MHOTOOOpa3Mu MU OCOOCHHOCTSX OWOJOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUHM, SMOPHOJOTMM W OHOJIOTMM pa3BUTHS, TEHETUKH U
CEeJICKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMU  CaMOCTOSITEIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIEeNOBaHU B JjabopaTtopum M B npupoje (HaOmoaeHue, H3MEpEHUe,
HKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIaZIcHME OOyYaloIMMUCS YMEHHUSIMU: CAMOCTOATEIBHO  HaXOJWTb,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM M  COLMAIbHO-3KOHOMHUYECKUMH M  3KOJOTMYECKUMHU
npoOjemMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH IO
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10POBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoQHIaKTUKA UH(QEKIIMOHHBIX 3a00J€BaHU, TPABUIIA MOBEICHUS B NMPUPOJAE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHUH;

pa3BUTHE Y O0YYaIOIUXCS WHTEIJIEKTYaIbHBIX 1 TBOPUECKUX CIIOCOOHOCTEM
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOruei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCJIEIOBAaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOJICTUPOBAaHUS OMOJIOTHYECKIX
00BEKTOB U MPOIIECCOB;

BOCIIUTAHUE y 00YYaIOIIUXCS [IEHHOCTHOTO OTHOILIEHUS K KUBOW MPHUPOJE B
LEJIOM M K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJOTUYECKOH,



TEHETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTypbl TIOBEIACHUS B MPHUPOJE;
WHTETPAINHA €CTECTBEHHO-HAYYHbBIX 3HAHUN;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PallMOHAJILHOM
IPUPOAOIIOIL30BaHUN (COONIO/ICHNE TPaBUJI TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, DKOCUCTEM, OUOC(hephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbSI
OKpyXXalomux Jojaed  (cobmomeHuss wMep npoduiIakTUKd — 3a00JIeBaHU,
obecrieueHrne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3JaHMe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYYaIOIIUMHCS
VHIMBUTYaJIbHOMN o0OpasoBarenbHOI TPAaCKTOPUH, CIIOCOOCTBYIOIIEH
NOCIEAYIONEMY MPOPECCHOHATHHOMY CaMOOIPEICICHNUI0, B COOTBETCTBHUH C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YPOBHE CpeaHero oomiero oopa3oBanus, coctapisger 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISIETCS. ¢ YYETOM CHEnU(pUKU €ro COJEp KaHHWs U HaIlpaBJIEHHOCTH Ha
MPOJIOJDKEHHE  OMOJOTUYECKOro  oOpa3oBaHMs B OpraHU3AlMSIX  CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YpPOBHE
SBJIIETCSI TIPOBEJICHUE JTA0OpPATOPHBIX M TpakTUdYeckux padot. Taxxke ydactue
OOy4YaroIIMXCsS B BBIMOJIHEHUU MPOEKTHBIX M YYEOHO-MCCIIEI0BATENHCKUX PadoT,
TEMaThKa KOTOPBIX OMPENESeTCs y4uTeIeM Ha OCHOBE HMEIOIIMXCA
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUH.

COJEPXAHUE OBYUYEHUA
10 KVIACC

CopepskaHue MpOrpaMMbl, BBIJICJICHHOE KYPCUBOM, HE BXOJUT B MPOBEPKY
rocyaapcTBeHHou uroropoi arrectanuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OMOJIOTHS — KOMIUIEKCHasi Hayka. KpaTkas ucTopusi pa3BUTHS
Owonornu.  buonormdyeckue HAyKM M HU3ydyaeMble  HMH  MPOOJIEMBI.
dyHIaMeHTaNbHbIe, TPUKIAAHBIC W TOWCKOBBIE HAy4YHBIE WCCICIOBAaHUS B
OMoJIOTHH.

3HadeHne OWOJOTMH B (DOPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl Mupa. IIpodeccun, cBsi3aHHBIE C OHoioruei. 3HaUYeHHE OHOJIOTHU B



MMPAKTUYECKOM JEATEIIbHOCTA 4YEJIOBEKA: MEIAULHMHE, CEIbCKOM XO35MCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE IPUPOJBL.

JleMoHCTpanun

[Toptpetsl: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. dapBuHs,
V. I'apgeu, I'. Mennens, B. . Bepnanckuii, 1. I1. I1aBnos, U. 1. Meunuxkos, H.
. BaBwiios, H. B. Tumodees-PecoBckuit, JIxk. Yorcon, @. Kpuxk, /. K. benses.

Tabmuubr u cxembl: «CBsI3b OMOJIOTMHM C JIPYyrUMU Haykammy, «Cucrema
OMOJIOTHYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3Yy4Y€HHUE

JKuBble cUCTEMBI Kak mOpeaMeT u3ydeHuss Ouosioruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JHCKPETHOCTh W IEIOCTHOCTb,
CIOXHOCTh M YIOPSAIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTh, CAMOOpPTraHU3alus,
CaMOBOCIIPOU3BEICHUE, PA3APAKUMOCTb, U3MEHYUBOCTb, POCT U PA3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJISIPHBIM, KJIETOYHBIM,
TKaHEBBIH, OPTaHU3MECHHBIM, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotuyeckuii), oOuochepusiii. Ilpoueccbl, NpoHUCXOASIINE B KHUBBIX
cucremax. OCHOBHbIE MOpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBAHUS
Marepuu. Hayku, nuzydaromniye >KuBble€ CUCTEMbI HA PA3HBIX YPOBHSX OpraHU3allUH.

N3ydeHne XKUBBIX cUCTeM. Meroasl Ouosorudeckor Hayku. HaGmromeHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMsl, MeTaaHanu3. [loHaTue o 3aBucCUMON u
HE3aBUCUMOM mniepeMeHHOW. IlmaHmpoBanue skcnepumenta. [loctaHoBka u
npoBepka rumnore3. HyneBas rumnores3a. [lonarue BHIOOpKH U €€ TOCTOBEPHOCTD.
Pa36poc B Ouonornueckux maHHbIX. OIEHKAa JOCTOBEPHOCTH IOJYyYCHHBIX
pe3ynbTaToB. [IpUumMHBI HCKaXE€HUsS pe3yJabTaTOB OJKcliepuMeHTa. [loHsThe
CTaTUCTUYECKOIO TECTa.

JemoHcTpanuu

Tabnuupl u cxeMbl: «OCHOBHBIE TIpU3HAKU >KU3HW», «buonornyeckue
cucrteMmbl», «CBOWCTBAa JKWUBOW MATEPUN», «YPOBHH OPraHU3alMU KUBOMN
npupoae», «CTpOEHUE KUBOTHOM KIETKW», «TKaHW KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opranusmay», «buoreonenos», «buochepa», «Metosbl
V3yYEHUs )KUBOU MPUPOJIBD».

O6opynoBanue:  yjabopaTopHoe  oOOpydOBaHME  JJISI  TPOBEACHUS
HaOJII0/ICHUM, U3MEPEHUM, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnonb3oBaHWE PA3IUYHBIX METOAOB MpPH
V3YyYEHUH KUBBIX CUCTEM.

Tema 3. buoJiorust KjieTku

Kinerka — cTpykTypHO-QYHKIMOHAJIbHAS €IUHMIIA >KUBOro. KcTopus
OoTKpbITUs KileTkH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,



M. Ineiinen, P. BupxoB). OCHOBHbBIE NOJIO)KEHUS] COBPEMEHHOW KJIETOYHOMN
TEOPUH.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMmatorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, IuddepeHIranIbHOoe
HEeHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposanmvix
K1emox. DIEeKTpOHHass MUKpockonus. Kongokanvras muxpockonus. Bumanvhoe
(npudsicuzneHHoe) uzyueHue Kiemox.

JdeMoHCcTpaMuA

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

Tabmumpl 1 cxembl: «CBETOBOM MUKPOCKOI», «DNEKTPOHHBIA MUKPOCKOI,
«Hctopust pa3BUTHA METOAOB MUKPOCKOITHI.

O0opynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpEnapaTbl pPacTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/3yyeHue MeETOJOB KIETOYHOM OHOJIOTUH
(xpomartorpadus, anektpodope3, auddepeHanbHoe EeHTPUGYTHUPOBAHUE,
[1LIP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XHUMUYECKUI COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTBHI.
Bozma m e€ posp Kak pacTBOPHUTENSA, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOPETyJsiquu. MuHepanbHble BEUIECTBA KJIETKH, UX OMOJIOrMYecKas
poJb. Posib KAaTHOHOB ¥ aHHOHOB B KJIETKE.

Oprannueckne BellecTBa KJIETKH. buosornueckue mnoauMepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oenka, MenTuaHas CBi3b. BTopuuHas, TpeTu4Has, YeTBEPTHUUHAS
CTpykTypbl. JleHatypauus. CoiictBa OenkoB. Knaccudpukauuss  OGenkos.
buonornyeckue Qpynkuun 6enkoB. [Ipuonsi.

YraeBoasl. MoHOCaxapubl, AUCaXapyibl, OJIMTOCAXapUAbl U TOJIHCAXAPU/IBI.
OO6muit  1aH cTpoeHuss U (PU3UKO-XMMHUYECKHE CBOMCTBAa  yTrJI€BOJIOB.
buonornyeckue pyHKIIMMU YTII€BOIOB.

Jlunuast. 'uapodunsHo-TUaApOPOOHBIE CBOMCTBA. Kilaccudukanus munuios.
Tpurnunepunbl, ¢GocpoNUnuIbl, BOCKH, CTepoHabl. buonorunueckue QyHKIUN
munuaoB. OO1Me CBOMCTBAa OMOIOTUYECKUX MeMOpaH — TeKy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. [lpunnun kommiementapuoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. Mectonaxoxnenue u ouonorndeckue pynkmun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsisu B Moliekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHBIE IEPEHOCUUKH, UX (PYHKIIUU B



Kinetke. J[pyeue wuyxneozuompugocpamor (HT®). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CtpykTypHas OuoJIOTHS: OMOXUMHUYECKHE U OMO(H3NIECKUE HCCIICTOBAHMS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbhl OuoMonekyl. MooeruposaHnue
CMpYKmMypsl U QYHKYUll OUOMONEKYN U Ux Komniekcos. KomnvromepHwiii ouzaun u
opeaHudeckull cunmes 6UOMOJIEKY]L U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpanun

[Toptpetsl: JI. ITonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Caurep, C. [Ipy3unep.

Huarpammbl:  «PacnpeneneHue XUMHUYECKUX OJEMEHTOB B  HEKHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOIEY.

Tabmupr u cxemsl: «llepuoanueckas TabnuIa XUMHUYECKUX 3JIEMEHTOBY,
«CTtpoeHne MoOJeKyssl BOIbl», «BemecTtsa B cocraBe opraHu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJbI», «CTpoeHHuE MOJEKYI
yraeBoaoBy, «CTpoeHHe MOJEeKyd JUNUI0B», «HyKIenHOBbIE KHCIOTBI»,
«Ctpoenue Monekyasl ATOy.

OO0opynoBaHKE: XUMUYECKAs IOCYAa U 000PYI0BaHUE.

JlaGopaTopHas paGora «OOHapyxeHHEe OEIKOB C MOMOIIBI0 KaYeCTBEHHbBIX
peakuuii».

JlaGoparopuass  padora  «lccienoBaHne  HYKJIEMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenne u QyHKINH KJIETKH

Tumnbel KIETOK: 3yKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CtpoeHue npokapuoTuueckoil kieTku. Kierounasi cTeHka OakTepuil u apxeil.
Oco0OeHHOCTH CTpPOEHHSI TeTepoTpO(HONH U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTO U poJib MPOKapUOT B OMOLIEHO3aX.

Crpoenue U (YHKIIMOHUPOBaHHE AYKapUOTUYECKOU KJIETKHU.
[Inazmatuueckass wmemOpana (masmanemMma). CTpykTypa IJIa3MaTHYECKOU
MeMOpanbl. TpaHcOPT BELIECTB Yepe3 IMIa3MaTHYECKYI0 MeMOpaHy: MacCUBHBIN
(muddysus, obneruénnas auddysus), akTUBHBIA (NEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). [lomymponunaemocts MemOpanbl. Pabota HaTpuii-
KaJMeBOr0 Hacoca. DHJIOIMTO3: MUHOLMTO3, ¢daronuTto3. Dk301uTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHH, TprOOB.

[utomna3ma. [{uto3omne. [lutockener. [IBrxenue nuroriazMbl. OpraHouasl
kietkn. OmHOMeMOpaHHBIE OPTaHOWIBI KIETKH: JHAOIIAa3MAaTHYeCKash CeTh
(OIIC), anmapar T'onbmku, TU30COMBI, UX CTpoeHHe W (QyHKIUH. B3aumMocBs3b
OJTHOMEMOPAHHBIX OPTraHOUAOB KieTKH. CTpoeHHE TPaHYISIPHOTO PETHKYJIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHTe3 pacTBOpUMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbId)  SHIOIUIA3MATHYECKUUN



petuxkynyMm. CekperopHas QyHkuus anmapata ['onpmku. Moougurkayus denxos 6
annapame ['onvoxcu. Copmuposxka 6enxoe 6 annapame Ionvdxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTtutenbHbIX KiIeToK. Kierounsiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJIBI  KJIETKM:  MHUTOXOHJIPUM,  IUJIACTHJIBI.
IIpoucxoacoenue mumoxonopuii u nracmuo. Cumouoecenes (K.C. Mepeorckosckuii,
JI. Mapeynuc). Ctpoenne W (QyHKIIMM MHUTOXOHIpUN W tuiactun. [lepBuunsie,
BTOPUYHBIE W  CIIOKHBIE  TJIACTUABl  (OTOCHHTE3UPYIOUIUX  IYKapPHUOT.
X0pomIacTbl, XpOMOILUIACTHI, IEHKOIIJIACTHI BHICHIUX PACTEHUH.

HememOpanubie opranouabl kiieTku CTpoeHue M (QPyHKIUU HEMEMOpaHHBIX
OpraHOHUI0B KJICTKH. Pubocomsl. Ilpomedsicymounvie Gunamenmeot.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBIIICUHBIE  KIETKH.
Axmunogvle KOMNOHenmbvl Hemblueunblx Kiemok. MukpotpyOouku. Kietouynsrit
neHTp. CrTpoeHne U JBUKEHHE JKTYTUKOB M pecHUYeK. MUKpOTpyOOoUKu
nuToruiasmel. LlenTpuons. benku, accoyuuposanuvie ¢ MuKpopuiameHmamu u
muxpompyodboukamu. MomopHvie 6enku.

Anpo. O6osouka siapa, XpOMAaTHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. SnepHslii OenkoBbld MaTpukc. IIpocTpaHCTBEHHOE pPacHoOIOKEHHE
XpOMOCOM B HWHTep(azHOM sape. Iyxpomamur u 2eemepoxpomamut. benku
XpOMaTuHa — THUCTOHBI. Jlunamuxa sdepHou o00onouku 6 mumo3se. Aoephbiii
MPaucnopm.

Knetounsie BrimroueHus. CpaBHUTETbHAS XapaKTEPUCTHKA KIETOK dYKapHUOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpauumn

[Toptpetsr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmunpl 1 cxeMbl: «CTpoeHHE 3YKApUOTHUYECKON KieTkn», «CTpoeHue
KUBOTHOM  KJIEeTKMW», «CTpoeHue  paCTUTENbHOM  KIeTKW», «CTpoeHune
MHUTOXOHAPUWNY, «S1po», «CTpoeHne MPOKAPUOTUIECKON KIETKI.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpenapaTrbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl 0aKTepUAbHBIX KIETOK.

JlabopaTtopnass pabora «/3ydeHuE CTPOEHHUS KIETOK Pa3IMYHbIX
OpraHUu3MOB).

IIpakTuyeckas padora «/3ydyeHne cBOMCTB KJIETOUHON MEMOpPAHbD.

JlaboparopHass paOora «lccnenoBanue mnasMoiM3a U JEIJIa3MOJIU3a B
PACTUTENBHBIX KIETKAX.

IIpakTnueckass  padora  «/3ydyeHue  JABWIKEHHUS  LMUTOIUIa3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpPeBpalleHie JHEPTUHU B KJIeTKe



AcCcUMIIIATINS M TUCCUMILISIIHS — JIBE€ CTOPOHBI MeTabomm3Ma. Tumnsr oOmMeHa
BEIIIECTB: aBTOTPOMHBIN W TeTepOTPOQHBIA. YUacTHE KHUCIOpOAa B OOMEHHBIX
npoleccax. OJHepreTuueckoe obOecrnieueHue KieTku: mnpeBpamieHne AT B
OoOMeHHBbIX Tpoleccax. DepMEHTATUBHBINM XapakTep peakuuid KJIETOYHOTrOo
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHU3M JCHCTBUSL.
Kodepmentsr. Otnnuns pepMEHTOB OT HEOPTaHUYECKHX KaTaan3aTopoB. bemku-
aAKTUBATOPHI M OCIKU-UHTHOUTOPHI. 3aBUCHUMOCTH CKOPOCTH (DEPMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBII CHUHTE3 OpPraHMYECKUX BelIeCTB B KieTke. DOTOCHHTES.
AHokcueenHvlli U oxcueeHHbl omocunmes y oaxkmepuu. Ceemocobuparowue
nUeMeHmbl U NUSMEHMbl peakyuoHno2o yenmpa. Poiab XJIOpomiacToB B IpoLecce
dotocunteza. CretoBas u TeMHOBas ¢aszbl. Pomoodvixanue, Cs., Cq. u CAM-munor
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusHue pa3nuuHbX (HakTOpOB
Ha CKOpOCTh (poTOoCcHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XeMOCHHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUUUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepHH, BOAOPOIHBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Bujsl Opoxenus. I[IpoaykTel OpokeHUS U HUX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaKk OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIN OOJIE3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOIO oOMeHa.
[ToaroToBuTeNbHBIN ATaN. [ THMKOIN3 — OECKUCIOPOTHOE PACHICTUICHUE TITIOKO3bI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POJIb MUTOXOHIAPUN B
npoiieccax ouonoruyeckoro okucienus. [{uknuueckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes
ATD: paboma npomonnou ATD-cunmaszwl. IlpeuMmyniecTBa a’poOHOTO MyTH
oOMeHa BeIecTB nepes aHadpOoOHBIM. DPHEKTUBHOCTh YHEPTETUUECKOTO OOMEHA.

JemoHcTpanuu

[Hoptpersr: k. IIpuctou, K. A. Tumupsses, C. H. Bunorpanckuii, B. A.
Ourenbrapar, 11. Mutuem, I'. A. 3aBap3uH.

Tabnuipl 1 cxembl: «POTOCUHTE3», «IHEpreTuueckuit oomen», «buocunres
oenka», «Ctpoenue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKOI, 0OOpPYJIOBAaHHE IJII MPUTOTOBIICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIpENapaToB.

JlaGoparopuass paGora «M3ydyeHue  KaTaIUTUUYECKOW  aAKTUBHOCTH
dbepMeHTOB (Ha MPUMEpE aMIIIa3bl UK KaTajasbl).

Jlabopatopnasi paGora «/3ydenne (HEPMEHTATHBHOTO pACIICIUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTtopnasi pabGora «CpaBHeHue TiporieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a».



JlabopaTtopHnasi pa6ora «CpaBHEHHE MPOTICCCOB OPOKECHUSI U TLIXAHUSD.

Tema 7. HacsiencrBeHHast HH(pOpMaLUA M peaju3alus e€¢ B KiIeTKe

Peakiiun mMarpuuHoro cunresa. [IpyHOMI KOMIUIEMEHTaAPHOCTH B PEAKLHUSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW MHpopManuu. ['eHeTnueckuit
KOJl, e€ro cBoucTBa. TpaHckpumiusa — MartpuuHblii cuHTe3 PHK. IlpuHumms
TPAHCKPUINIMA: KOMIUIEMEHTAPHOCTh, AHTUNAPAJJIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancisuus u e€ stansl. Yuactue TpancnoptHeix PHK B 6uocuntese Genka.
VYcnousi O6uocunrte3a Oenka. KomupoBanue amuHOkucioT. Ponb pubocom B
OounocuHTe3e Oenka.

Cogpemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U IYKApUOT. Perynsiuus aKTUBHOCTH T'€HOB y MPOKapuoT. ['mmoresa
onepoHa (®. Kako0, XK. Mano). Monexynapuvie mexanusmvl IKCHpeccu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsiys oOMEHHBIX
IIPOIIECCOB B KieTke. KiieTounslii romeocTas.

Bupycsl — HekeTouHble (hOPMBI )KU3HU U O0IUTaTHBIEC Mapa3uThl. CTpoeHue
IPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBHPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, obakmepuogazos.
Obpamuas mpancKkpunyus, peeepmasa, uHmezpasd.

Bupycurie 3a0oneBanus 4enoBeka, )KUBOTHBIX, pactenuit. CIIN]/], COVID-
19, conmanbHbie U METULIMHCKUE MPOOJIEMBI.

Buoungopmamuxa: unmezpayus u anaiuz donvuux maccusos («bigdatay)
CMpYKmMypHuIX buonocudeckux oannwix. Hanomexnonoeuu 6 ouonozuu u meouyune.
Ilpoepammupyemvle pynkyuu 6erkos. Cnocobvt 0ocmasKu ieKkapcms.

JleMoHCTpauumn

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

Tabmuiel u cxemsl: «brocuaTe3 OenKay, «I'eHeTHYeCKH Koy, «Bupych»,
«baktepuodarm.

IIpakTuyeckast padora «Co3gaHue MOJEIN BUPYCA».

Tema 8. 7ZKu3HeHHbII HUKJI KJICTKHU

Knerounsrii 1uki, ero mnepuoiasl u peryisnus. WMurepdasza u MUTO3.
OcobOeHHOCTH TIpolleccoB, MpoTekamimmx B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  I[Ipecunretmdyecknii  (MOCTMUTOTUYECKUM),  CHUHTETUYECKHU U
MOCTCUHTETUYECKHUH (MPEMUTOTHYECKUI ) epruobl UHTEPGa3bl.

Marpuunsbiii cunre3s JHK — perumkanwms. IIpunnuner permmkanuun JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permkanuu JITHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u
TeoMepaza. XPOMOCOMHBIH Ha0Op KIETKHM — KapuOTHUIL. JIUIJIOWIHBIA W
rariouAaHblid - HaOOpbl  XpoMocoMm. ['omosioruunble  XpoMocoMbl. [lonoBbie
XPOMOCOMBI.



Jlleneane wmetkn — MuTo3. CTaguy MHTO3a W TPOUCXOMASININE B HHX
npoueccel. Tunel muto3a. Kapuoknne3 n nuToknHe3. buosiormdeckoe 3HaueHue
MUTO34.

Perymsimuss MUTOTHYECKOTO MHKJIA KIeTKH. [IporpamMmmupyemasi KieTOYHAsS
rubesnp — arnomnTos.

Knerounoe saapo, xpomocombl, (GYyHKIMOHAJIbHas TeHOMHKA. MexaHusmol
npoaugepayuu, ouppepenyuposxu, cmapenus u eubeau xiemox. «l{ugposas
KlemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JdeMoHCcTpaIMuA

Tabmumel 1 cxembl: «OKW3HEHHBIH LUK KIETKH», «Mutosd», «CtpoeHme
xpomocomy, «Pemmkamusa JJHK».

ObopynoBaHue: CBETOBOI MUKPOCKOII, MUKpoTpenapathl: «MUTO3 B KJIETKax
KOPEIIIKa JIyKay.

Jlabopatopuass  paGora  «M3yyeHme  XpoMOCOM  Ha  TOTOBBIX
MHUKpOIIpenapaTax.

JlaGopaTopnasi padora «HaOmoneHne MuTo3a B KJIETKaX KOHUMKA KOPEIKa
JyKa (Ha TOTOBBIX MUKpOIIpenaparax).

Tema 9. CTpoenue u GyHKIMH OPraHU3MOB

buonorunueckoe pazHooOpasue OpPraHu3MOB. OnHOKIIETOUYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOEHUS M KU3BHEACATEIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepuu, apxew, OJHOKJIETOUHbIE TpPUOBI, OJHOKJIETOYHBIE
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHHAIBHBIE OPTaHU3MBI.

B3auMocCBs3p 4acTeli MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHel H
cucteMbl opranoB. OprannsMm Kak eInHoe neinoe. ['omeocras.

Tkanu pacreHuid. TuIbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHa,
MOKPOBHAsI, TMPOBOJAIIAS, OCHOBHAsl, MeXxaHudeckas. OCOOEHHOCTU CTPOECHUS,
GyHKIMNA U PacTONIOKEHHS TKaHEH B OpraHax pacTeHUH.

TKaHU XKUBOTHBIX U YEJOBEKA. THIIBI KMBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCIMHUTEIbHAs, MbIllIeyHasi, HepBHas. OCOOCHHOCTH CTpoeHus, (PyHKIUA U
pAcHoJIOKEHUSI TKAHEW B OpraHax *KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M T'eHEpaTUBHbIE OpraHbl pacTeHuid. OpranHbl U
CHUCTEMBI OPTraHOB KUBOTHBIX U 4esoBeKa. OyHKIIMK OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenmii. CkeneThl OJTHOKJIETOYHBIX H
MHOTOKJIETOYHBIX XWBOTHBIX. HapyXHbli M BHYTpeHHUU ckeneT. CTpoeHue u
THUIIBI COCAMHEHUS KOCTEH.



JIBrokeHue  OpraHm3MoB.  J[BMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOHTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPONU3MBI M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbliieuHas cucreMa. Pediiekc. CkeneTHbie MBI U UX paboTa.

IIutanne opranusmoB. IlormomieHue BOABI, YIJIEKMCIOIO Ta3a W
MHHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTaHue XKUBOTHBIX. BHyTpHumosiocTHOE U
BHYTPHMKJIETOYHOE MNHILeBapeHrue. [luTtaHrne MO3BOHOYHBIX >KUBOTHBIX. OTIEibI
MULIEBApUTENBHOIO TpakTta. [IumeBapurensHble xene3bl. llumieBapurenbHas
CHUCTEMA YEJIOBEKA.

Jprxanue opranu3MoB. JIpixanue pacteHuit. Jlpixanue xuBOTHBIX. J{uddyzus
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxkHOe npixanue. /[pixarenbHas HOBEPXHOCTD.
XKabeproe u néroynoe npixanue. JIpixanre MO3BOHOYHBIX KUBOTHBIX U YEIIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHHE CTPOCHMS JIETKMX ITO3BOHOYHBIX )KMBOTHBIX.
JlpixarenbHas cucTEMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL] U
MIIeKonuTaromux. Perymsnus apixanus. JprxareabHble 00BbEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIIOPTHBIE CUCTEMBI PACTECHHM.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHoCcHass cucTeMa TIO3BOHOYHBIX JKMBOTHBIX M 4esoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalieHus. OBOJIOLUOHHbBIE
YCIIOKHEHUSI CTPOEHHUSI KPOBEHOCHOM CUCTEMBI MO3BOHOUYHBIX JKUBOTHBIX. Pabora
ceplla U €€ peryJisius.

Boinenenne y opranu3moB. BelneneHue y pacreHui. Bewlnenenue y
*KUBOTHBIX. CoKparturenbHble Bakyonau. Oprasel BblaeneHus. PuibTpanus,
CeKpelMsi U 00paTHOE BCcachblBaHME KaK MEXaHM3Mbl pabOThl OPTraHOB BBIJCICHUS.
CBs13b MOJIOCTH TEJIa C KPOBEHOCHOW M BBIICIIMTENIBHON cucTeMaMu. Beiaenenue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue m (HyHKIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHHEe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKIETOYHBIX OpraHu3mMoB. CHopbl
OakTepuil M UUCTHl MNPOCTEHINMX. 3anUTa Yy MHOTOKJIETOYHBIX pacTEHUMH.
Kyrukyna. Cpeacrsa macCUBHOM M XUMHAYECKOM 3a1UThl. DUTOHIUBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HX NpPOM3BOAHBIE.
3amura opranu3ma oT OonesHeil. IMMyHHast cuctema denoBeka. KieTouHblil u
TYMOPJIbHBIH HUMMYHHUTET. Bpokn€éHHbIH U npuoOpeTéHHbIN crienuduaeckuit
UMMYHHUTET. Teopusi KJIoHaIbHO-celeKTuBHOTO uMMyHuTera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUII.

PasgpaxkxumocTts ¥ perymanus |y OprauusmoB. Pazgpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PaszgpakumMocTts W perymanus y
pactenui. PocToBbIE BENIECTBA U UX 3HAUYECHUE.



HepBHast cucrema u pedrexTopHas peryisiius y >XKUBOTHBIX. HepBHas
cUCTEMA U €€ OTHENbl. DBOJIOUNOHHOE YCIOKHEHHE CTPOCHHSI HEPBHOW CHCTEMBI
y XKUBOTHBIX. OTAENBl TOJOBHOTO MO3ra MO3BOHOYHBIX JKHBOTHBIX. Peduiekc u
pedaexTopHas ayra. be3ycnoBHbIE U yCIOBHBIE PEIEKCHI.

['yMopasibHas peryJisilivs W 3HJOKPUHHAS CHUCTEMa JKUBOTHBIX U YEJIOBEKA.
JKenespl OSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBI. JIeHCTBHE TOPMOHOB.
B3anMocBsI3p HEpBHOM U SHAOKPUMHHOW cHcTeM. [ unoramamo-runodusapHas
CUCTEMA.

JdeMoHCcTpaIMuA

[Toptper: U. I1. [1aBnos.

Tabmupr 1 cxembl: «OIHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE
Bogopocin», «bakrepum», «lIpocrerimme», «Opranbl IBETKOBBIX PACTEHUI,
«CucTteMbl  OpPraHoB IIO3BOHOYHBIX JKHUBOTHBIX», «BHYyTpeHHeEEe CTpOECHHE
HaceKoMmbIX», «TkaHu pacrenuit», «KopHeBble cuctembl», «CTpoeHue creds,
«CTpoeHrEe JNUCTOBOM IUIACTUHKW», «TKaHW XKUBOTHBIX», «CKEJIET 4eIOBEKay,
«lIumeBapurenbHas cucrema», «KpoBeHOocHas cucrema», «/lpIxarenbHas
CHCTEMAY, «Hepsnas CHUCTEMAY, «Koxay, «MplIlieyHasi ~ CUCTEMay,
«BplienuTenbHas cHCTEMa», «OHIOKPUHHAA cucTeMay, «CTpOeHME MBILIIIBDY,
«Ummynurer»,  «KumeunonosmoctHele», «CxemMa  NUTaHUSA  PAaCTCHHI»,
«KpOoBEHOCHbIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«CtpoeHue mnaHapum», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cucrema pboid», «HepBHas cucrema gArymkum», «HepBHas — cucrema
npecmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKONIUTaoIuX», «HepBHas cucrema yenoBekay, «Pedexcy.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaTbl OJHOKIETOYHBIX
OpraHW3MOB, MUKPOIIPENAPATl TKAHEM, PAKOBUHBI MOJUIIOCKOB, KOJUIJIEKIIUU
HACEKOMBIX, UTJIOKOXKHX, *KUBBIE IK3EMIUISIPbl KOMHATHBIX pacTeHHi, repbapuu
pacTeHU! pa3HbIX OTJAEJIOB, BIJIAXKHBIE IpEnaparbl JKUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUIEKI[UM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJET 4YeJIOBEKa,
o0opyaoBaHUE AJI1 JEMOHCTPALIMH MIOYBEHHOTO U BO3YIIHOIO MUTAHUS PACTEHUH,
pacuierieHus Kpaxmasa U 0elKoB Mo IeHCTBHEM (epMEHTOB, 00OPYAOBAHUE IS
JEMOHCTPALMM OIBITOB I10 U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JBIXaTEJIbHBIX JBUKEHUMN, MOJIEIN TOJIOBHOTO MO3Ta Pa3JIUYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEe paCTEHUIN».

JlaGoparopHasi pabora «/3ydyeHue TKaHE sKUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne opraHoB IIBETKOBOT'O PACTEHHUS.

Tema 10. PazmHokeHUEe M pa3BUTHE OPraHU3MOB

®opmbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecriosioe (BKIJIIOYasi BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOMXKEHHUSA: TOYKOBAaHUE,  CIOPYISALuS,
dbparmMeHTanus, KIOHHPOBaHUE.



[TonoBoe pa3zmHoxkenue. [lonoBbie KieTku, wiau rametsl. Meiio3. Craauu
Mmeno3sa. [losenenne xpomocom B menose. Kpoccnurosep. buonorndecknii cMbICI
M€03a M IOJOBOro Impouecca. Melo3 W €ro Mecrto B KA3HCHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponasiieBoe pa3Butue. ['amerorene3 y uUBOTHBIX. [10JI0BBIE KENE3HI.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KIETOK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHEe U SMOPUOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CrocoOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTHH OPraHU3MOB. Mopghozenez — oOna uz enaeuvix npooiem IMOPUOIOUU.
Konyenyua mopgoecenoe u mooenu mopghocenesa. Craauu >MOpHOTreHE3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenuwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munwl
onacmyn. OCOOCHHOCTH JPOOJICHUS MJICKONMUTAIOUIUX. 3apOJABIIICBbIE JIUCTKU
(racTpyssinug). 3aKiajKa OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSIHUE 4YacTeil pa3BUBAIOLIETOCsA 3apojbllia (SMOpPUOHAIbHAS WHIYKLHSA).
3akiagka IUIaHA CTPOCHUS JKUBOTHOTO Kak pe3yibTaT HEpPaApXUUECKUX
B3aMMOJICUCTBUI TE€HOB. BrusHue Ha 5MOpHOHANBHOE pa3BUTHE PaA3IMYHBIX
(haKTOPOB OKPYkAIOIICH Cpe/Ibl.

Poct u pasButne x)uBOTHBIX. IlocTamOpuoHanbHblli nepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ meramopo3oM y OECHO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeckoe 3HAaYE€HHE NPSIMOTO U HENPSIMOTO
pa3BUTHS, UX PACHpPOCTPAHEHUE B MpUpOAE. THUIBI pOCTa >KMUBOTHBIX. DaKTOPHI
PEryJsiuU POCTA JKUBOTHBIX U YesioBeka. CTaguu MocTIMOPUOHAIBHOTO Pa3BUTHS
y JKUBOTHBIX U uesoBeka. [lepnoibl oHTorenesa yenoseka. CTapeHue U CMepTh Kak
OMOJIOTMYECKUE MPOIIECCHI.

PasmHoxxenne m pasputue pacreHuil. 'amerodur m cmopodur. Meiio3 B
JKU3HEHHOM IuKJe pacteHud. OOpa3oBaHMe CIOp B Ipoiecce Meio3a.
['amerorene3 y pacreHuid. OIUIOAOTBOPEHHE M PAa3BUTHE PACTUTENBHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Yy LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHHU.

MexaHu3MBbI pEeTysiid OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemMoHcTpanuu

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

Tabmuiel m cxembl: «BereratuBHOe pasMHOXKeHHE», «THIBI OECIonoro
pa3MHOXeHUsD», «Pa3zMHOXKEHHE XJIaMHIOMOHAJb», «Pa3MHOMXEHHE SBIIIEHBI»,
«Pa3MHOXeHue TUAPB, «Melosy, «XpoMocoMbl», «l'amerorenes», «CTpoeHHe
AULIEKIETKH U crepMaro3ouaay, «OCHOBHBIE CTaauu OHTOreHe3ayn, «lIpsimoe u
HenpsiMoe pasButue», «PaszButue Manckoro xyka», «Passutue capa”Humny,



«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTEHUNY,
«CTpoeHne ceMsiH OAHOJOJIBHBIX M JIBYJOJIBHBIX PAcTeHUI», «KU3HEHHBIA UK
MOPCKOM  KamyCTbDy, <«JKWM3HEHHBIM LHKI MXa», <« KHU3HEHHBIM  IUKI
MarnopOTHUKA», «JKU3HEHHBIN TUKII COCHBDY.

O6opyioBaHuEe: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYILIKI.

JlabGopaTopnasi pabora «/3yueHne CTpOEHUS MOJOBBIX KIETOK HA TOTOBBIX
MHUKPOIIPEapaTaxy.

IIpakTnueckass padora «BpIsIBICHHE NPU3HAKOB CXOJCTBA 3aPOIBIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

Jlabopatopnass pabora «CTpoeHHME OpPraHoB pPa3MHOXKEHHUS BBICIIHX
pacTeHu».

Tema 11. I'eHeTMka — HayKka 0 HaCJeICTBEHHOCTH W H3MEHYMBOCTH
OPraHu3MoB

Hctopust cTaHOBIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Menpnens, I'. ne ®pusa, T. Moprana. Poinp 0TedecTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Padotel H. K. Konbuioa, H. 1. Basunora, A. H. benozepckoro, I'. JI.
Kapneuenko, 1O. A. ®unumuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHBIE T€HETUUECKHUE TOHATHS U CUMBOJIBL. | OMOJIOrH4YHBIE XPOMOCOMBI,
aJUICJIbHBIE TE€HBI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMWHAHTHBIA W PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UT0TA, YUCTAs JIMHUSL, TMOPHUIBI, TEHOTHII, (DEHOTHII.
OCHOBHbIE ~ METOABl ~ TE€HETUKU:  THOPHUIOJIOTMYECKUN,  LMTOJIOTMYECKUH,
MOJIEKYJISIPHO-T€HETUUECKH M.

JemoHcTpanuu

[Toptpersr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basuno, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®uimunuenko, H. B.
Tumodees-PecoBckuii.

Tabmuup! u cxeMbl: «MeToibl TeHETUKNY, «CXEMbI CKPEILIUBAHUS.

JlaGopaTopnass paGora «/[po3zoduna kak OOBEKT TE€HETUYECKUX

HCCJIIEIOBAHUIN.
Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3akoH

eAMHO00pa3usi THOPUIOB MepBOTO MoKoJeHus. [IpaBuio qomuHMpoBanus. Bropoit
3aKOH MeHaenss — 3aKOH pACIICIUIEHUs] NPHU3HAKOB. LluTonormyeckue OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UmoTe3a YMCTOTHI raMeT.

AHanuzupytouiee ckpemmBanue. [[poMeKyTOUHbIM XapakTep HacleIOBaHMUS.
Pacuierienre npu3HakoB Py HEMOJIHOM JOMUHUPOBAHKH.

JurubpugHoe ckpemuBanue. TpeTuit 3akoH MeHens — 3aKOH He3aBUCUMOTO
HacleoBaHusl ~ Mpu3HakoB.  [luTosormdeckue  OCHOBBI  JTUTHOPHUIHOTO
CKpEIIMBAHUS.



Cueruiennoe HacnenoBanue npusHakoB. Paborsr T. Moprana. CuernsienHoe
HACJICJOBAHUE T'€HOB, HAPYILICHHWE CLEIUICHUS MEXIAy TIeHaMH. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

['eHeTnka nosia. XpOMOCOMHBIM MEXAHU3M OINpPEAECIECHUS Moa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTaMETHBI M TeTeporaMmeTHbI moi. ['eHernueckas
CTPYKTYpa IIOJIOBBIX XpoMocoM. HacnenoBanue pu3HaKkoB, CLHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [inenoTponust — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHbIN auienu3M. B3auMoAeicTBHE HEaUIEbHBIX T'EHOB.
KommnementapHocTs. Onuctas. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHUS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
TakKe (PU3NOIOTHYECKUX TMPOIECCOB, TOBEACHUS W KOTHUTHUBHBIX (YHKIIHM.
['eHeTHUeCcKEe MEXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrue acmeKThl KOHTPOJS U
W3MEHEHUS HACJIeICTBEHHOU MH(OpMAIUU B TOKOJICHHUSIX KJIETOK U OPTaHU3MOB.

JleMoHCTpanun

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

Tabmuubl u cxemsl: «llepBbiil 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3akoH
MeHnnens», «AHamM3UpyoIIee CKpeluBaHue», «HemomHoe DOMUHHUpPOBaHHEY,
«CueryieHHOE Hacle/loBaHWe MPU3HAKOB Y JIpo30duibl», «l'eHeThka ToJiay,
«Kapuotun 4enoBeka», «Kapuotun gpozoduib», «Kapuotum nOTHIBD,
«MHOXECTBEHHBIN aJlJIeIu3M», «B3auMo1eiicTBUE T€HOBY.

OOopynoBaHue: MoOJeNb [ JEMOHCTpallMd 3aKOHOB €AMHOOOpa3us
rHOpUJIOB TIEPBOTO TIOKOJICHMSI M PACIICIJICHUS TPU3HAKOB, MOJEIb IS
JEMOHCTpAllMM 3aKOHA HE3aBUCHMMOIO HACJIENOBAaHUSA NPU3HAKOB, MOJEIb IS
JEMOHCTPAllMA CLEIUICHHOTO HACJIEIOBAHUS TNPU3HAKOB, CBETOBOM MHMKPOCKOIL,
MUKponpenapar: «Jpo3zoduinay.

IIpakTuueckass padora «l3ydyeHue pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEIIMBaHUA Y IPO30(DHUITBD».

IIpakTnyeckas  padora  «M3yueHue  pe3ynbTaToOB  JUTHOPUIHOTO
CKpEILIMBAaHUS Yy APO30(PUITB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (GopMUpoBaHUM (DEHOTHIIA.
N3MeHunBOCTh IIpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. BuUasl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MopaudukannonHass u3MeHYUMBOCTh. Ponb cpensl B (hopMUpOBaHHUU
MOAM(PUKAIIMOHHON M3MeHYnBOCTH. HopMa peakiuu npusHaka. BapuarnumoHHbIN
psin u BapuanmonHas kpuBas (B. Moranmncen). CpoiicTBa MoauUKAIIMOHHON
M3MEHUYUBOCTH.

['eHoTMNIMYECKas 3MEHUUBOCTh. CBOMCTBA T€HOTUITMYECKOW M3MEHYMUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.



KomOunaTuBHass M3MEHYMBOCTHb. Mei03 W MOJIOBOM TMPOIECC — OCHOBA
KOMOWHATUBHONW M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TEHETUYECKOTO Pa3HO00pa3us B IpeiesiaXx OqHOrO BUIA.

MyTanuoHHass W3MEHYMBOCTb. BHIBI MyTalMil: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  WHAYUUMPOBaHHbIE MyTauuu. SnepHele U
nUToIIa3mMaTudeckue myrtanuu. CoMaTUYecKue W MojoBble MyTanuu. [IpudnHb
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BJIMSHUE HA OPTraHU3MBbI.
3aKOHOMEpPHOCTH MYTAlMOHHOI'O IPOIECCa. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacnenacTBeHHoM m3meHunBoctH (H.M. BaBwiioB). BHesnepHas U3MEHUHMBOCTh U
HACJIEICTBEHHOCT.

Onueenemuxa U INUSEHOMUKA, POJIb ONUSEHEMUYECKUX (Hakmopos &
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.

JlemoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Morauncen, H. Y. BaBuiios.

Tabmuupt u  cxembl: «Bugasl  usmeHunmBOCTHY», «MoaudukanoHHas
W3MEHYMBOCTEY, «KomOnHaTuBHAS W3MEHYMBOCTHY, «Merio3y,
«OmnonoTBopeHuey, «I eHeTnueckre 3a00eBaHus YeI0oBeKay, « BUabl MyTaluii.

OO6opynoBaHuE: XKUBbIE U TepOapHbIC AK3EMIUISIPhl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHUYHUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. IlocTpoeHue BapuUallMOHHOTO psiga U
BAPUALIMOHHOU KPUBOW».

IIpakTuyeckas padora «Mytamuu y jApo3oduisl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioBeKa

Kapuotun uvenoeka. MexayHapoaHas HporpaMma HMCCIEIOBAHUS T€HOMA
4yejaoBeKa.  MeToapl  M3yYeHMsT TE€HETUKH  4YEeJOBEKa:  I'€HEAIOTMYECKHU,
OJIM3HEIOBBIH, LIMTOTCHETUYECKUM, MOMYJISIITUOHHO-CTATUCTUYECKUH,
MOJIEKYISIPHO-TEHETUUECKH. CoBpemeHHOE ONpENIECIICHHE reHOTHUIA!
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[111P-ananu3a. HacieacTBeHHbie 3a00JIeBaHUs YesiOBEKa. [ €HHbIE U XPOMOCOMHBIE
Oone3HM 4YenoBeKa. boJIe3HW C HACJEeNCTBEHHOW MPEIpacoyioKEHHOCTHIO.
3HaYeHUEe MEAUIMHCKON T€HETUKH B MPEIOTBPAIICHUHN U JICYEHUU T€HETUYECKHUX
3a0o0sieBaHUN 4YenoBeka. MeauKo-TeHeTUYeCKoe KOHCYJbTUpoBaHue. CTBOJIOBbBIE
KJIeTKHU. [[OHSATHE «T€HETUYECKOro rpy3a». DTUYECKUE ACIEKThl MCCIECIOBAaHUMN B
00J1aCTH peIaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KIIETOK.

['enetnueckre (akTOphl TOBBIMICHHONW UYYBCTBHTEIBHOCTH YEJIOBEKA K
bU3MYEeCKOMY U XHUMHUUYECKOMY 3arpsi3HEHUI0 OKPYKaroIIe cpeanl. [ 'eHeTnueckas
MPEIPACTIOIOKEHHOCTD YETTOBEKA K MATOJOTUSIM.

JlemoHcTpanuu



Tabmunpr u cxemsl: «Kapuotun uenoBeka», «MeToabl U3yuyeHUS! TEHETUKU
yelioBeKay, «I'eHeTnueckue 3a001€BaHMsI YETOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U AaHAIA3 POJOCIOBHO.

Tema 15. Cesrekuusi OpraHu3sMoB

JlomecTuKanuss W CEJEKUUs. 3apOKICHUE CEIEKIMH U JIOMECTUKALUH.
VYuenne H. W. BasunoBa o IleHTpax MNpPOUCXOXKIECHUS U MHOrooOpaszus
KYJBTYPHBIX pacTeHu. Poip cemekumy B CO3IaHMM COPTOB PACTEHUN W TOPOL
#uBOTHBIX. CopT, mMopoma, mMTaMM. 3aKOH T'OMOJIOTUYECKHX PSIOB B
HaclleACTBEHHOM wu3MeHunBocth H. WM. BaswioBa, ero 3HaueHue s
CEJICKIIMOHHOM padoTHI.

MeTtoasl cenekunoHHONW paboTel. MCKycCTBEHHBIM OTOOp: MAacCOBBIA U
VIH/IUBUTY JIbHBIM. DTarel KOMOUWHAIIMOHHOM CCJICKIIUU. HctwiTanne
OPOU3BOAUTENEH MO NOTOMCTBY. OTOOp MO TEHOTHUIy C IOMOILBIO OICHKU
(deHoTHIIa TOTOMCTBA U OTOOP IO FeHOTHUITY ¢ omouIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOW  padoThI.
PannanmoHHbIl 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi Y KyJIbTYpPHBIX
dopm opranusmoB. lcrnosb30BaHME T€HOMHOTO PEIAKTHPOBAHUA U METOOB
pekoMmOuHanTHBIX JIHK 17151 mosmydeHnust iCX0AHOTO MaTepurana Jjisi CeJIeKIIUU.

[TonmyuyeHue ITOJIUILIIOUIOB. BryTtpusuaosas rUOpUIN3ALINS.
biu3KkopoACTBEHHOE  CKpellMBaHue, wWin  uHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, WM ayTOpuAuHr. l'erepo3uc W ero mnpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekuuu. OtnanéHHas rulpunusauus. llpeononenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMN PACTCHUI U )KUBOTHBIX. «3eéHas
DPEBONIOYUAN.

CoxpaHeHre ¥ U3y4YEHUE T€HETHYECKUX PECYPCOB KYJBTYPHBIX PACTEHHU U
UX JUKAX  pOJAWYed ISl CO3/[aHUsT  HOBBIX COPTOB U THOpHUIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJIbTYp. M3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYEeCKUMU PeCcypcaml CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOTMHBIX
8 Yensax YIYUUeHUs CYuecmeyiomux U coO30anusi Ho8blX NOpoo, TUHUL U KPOCCOS8, 8
MOM 4Hucie ¢ NpPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUl,
nepeodosuvlx uoetl U nepcneKmueHbX MexHOI02UlL.

JleMmoHcTpanuu

[Toptpers: H. U. Basunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
JlyxpsHenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuup! u cxembl: «L{eHTpBI TPOUCXOKIEHUS U MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSIOB B HACIEACTBEHHOW M3MEHUHUBOCTHY,
«Metonpl cenexkimmny, «OTnanéunas rudpuauzanus», «MyTrareHesy.

JlaGopaTopHasi padora «/3yueHne cOpTOB KyJbTYPHBIX PACTEHUN U MOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEIECKIIUN PACTEHUI.



IIpakTnyeckas padora «lIpuBuBKa pacTeHUD».

IKckypcusi «OCHOBHBIE METOAbI M JOCTHXKEHUS CEJIEKIMHU PACTEHUN U
JKHUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATEbHBIM YYacCTOK, B TEIUIMYHOE XO35AWCTBO, B J1IAOOpaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoJ0rus U CHHTETHYECKAS OMOJIOTUS

OOBEKTBI, HCHOJIb3yEMbIE B OWOTEXHOJIOTMU, — KJIETOYHBIE U TKAHEBBIC
KYJIBTYPBI, MUKPOOPTaHU3MBI, 170:¢ XapaKTEepUCTHKA. Tpagumonnas
OMOTEXHOJIOTHS:  XJIeOOMeUeHue, TMOIYyYEeHUE KHCIOMOJIOYHBIX IPOJYKTOB,
BUHOJenHe. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTUYECKUX
texHonorui. [IpousBoacTBo Oejika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMI M MHCTPYMEHTOB I€JICHANPABICHHOTO MU3MEHEHUS U
KOHCTPYUPOBAHUS T€HOMOB C LIEJIBIO IOJIYYEHHS] OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKalluX HE BCTPEUAIOIIHNECS B IPUPOI€ OMOCUHTETHUECKHUE MYTH.

Kierounasa mnxeHepusa. MeTonsl KyJIbTypbl KIETOK U TKaHEW PACTEHUU H
*KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alUss W  COMATHYECKUM
sMOpuorene3. lcnonb3oBaHue ramioujoB B CEJIEKUMH pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
SAMIEKIETOK U KJIOHUPOBAHUE >KMBOTHBIX. METO/I TpaHCIUIAaHTALMKU SIAEP KIIETOK.
Texnonozuu 0300p08IeHUs, KYIbMUBUPOBAHUSA U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W TeHHas HWHXeHepus. VICKyCCTBEHHBIM CHHTE3 I€HAa W
KoHCcTpyupoBanue pekomOouHanTHbIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTmxeHnss W NEPCHEKTHBBI  XPOMOCOMHOM W T'€HHOM  WHXKEHEPUH.
DKOJIOTHYECKHUE U 3TUYECKHE MPOOJIEMbI TeHHON UHKEHEPHH.

Menununckue OuotexHonoruu. [loctrenomuas mudposas meaunuaa. [11[P-
JTMarHocTuka. MeTaOoJIOMHBIM aHaIW3, TEHOIICHTPUYCCKUM aHajau3 MpoTeoMa
YyeJaoBeKa JUISl OLUEHKM COCTOSIHHS €ro 310poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kieTok. TaprerHas Tepanusi paka. 3D-Omoumxenepus s pa3paOOTKU
byHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHHM, CO3/IaHHUS KOMIUJIEKCHBIX
TKaHE COueTaHWEM TEXHOJIOTHM TPEXMEpHOro OMompuHTHHTa U ckaddonaunara
JUISL PELICHUS 33724 IEPCOHAITM3UPOBAHHON MEAULIUHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 OOecreuyeHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBieHHE MOJIEKYJSPHBIX MEXaHU3MOB
dbynkuuonupoanusi PHK-comepkamux BUpYCcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JleMmoHcTpanuu

Tabnuiel U cxeMbl: «Mcrnonbp30BaHEe MUKPOOPTAaHU3MOB B MPOMBIILICHHOM
IPOU3BOJICTBEY, «KileTouHas nHxkeHepusn», «I eHHast HHKEHEPUs».



JlabopaTtopHnasi pa6ora «/3ydeHne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «llosydeHre MOJIOYHOKUCIBIX TPOTYKTOBY.

JIKcKypeuss «bBHOTEXHONOrMsT — BaKHEWINAs MPOU3BOAUTENBHAS CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE IIPOU3BOACTBO).

11 KIIACC

Tema 1. 3apoxkaeHue W pa3sBUTHE IBOJIONMUOHHBIX INPeEACTABJICHUHA B
omosiornu

OpomounoHHas teopuss Y. JlapBuna. Ilpeanocbuikn BO3HUKHOBEHHS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. JlapBuHa.

JIBrKy1Me cuitbl 3BOJTIONMH BUIOB 110 Y. J[apBuHY (BbICOKasi UHTEHCUBHOCTh
Pa3MHOXXEHUSI OpPraHU3MOB, HACIEJICTBEHHAs W3MEHUMBOCTh, OOpnOa 3a
CYILLECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnuecko Teopun d3Bomonuu (CTI). HelTpanbHas
teopust sBomouuud. CoBpeMeHHas JBOJIONMOHHAS  OuWojorug. 3HaYCHUE
HBOJIIOIIMOHHON TEOpUH B POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCTpanumn

[Toptpetsr: Apucrtorens, K. JInanen, XK. b. Jlamapk, 3. 7K. Cenr-Unep, K.
Kioswe, Y. lapsun, C. C. UerBepukos, 1. 1. llImansraysen, Jx. Xonaein, 1. K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBo mnpupoasl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCIIOCOOJICHUIT y pacTeHuil M KuUBOTHBIX (1o Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectsust Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 60pbObI
3a cymiectBoBanue», «llopoabl romybeit», «MHorooOpasue KyJIbTypHBIX (GopMm
KanycTbl», «[lopoabl TOMaIIHUX JKUBOTHBIX», «CXxema 00pa30BaHUsl HOBBIX BUOB
(mo Y. [apBuny)», «Cxema COOTHOIIEHUSI JBWXXYIIUX CHUJ DBOJIIOIUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUUECKON TEOPUU IBOJTIOITUN Y.

Tema 2. MUKpPO3BOIOIHSA U €€ Pe3yJIbTATHI

[Tommynsinus Kak 3J€MEHTapHas €auHULA 3BOMOUUA. COBPEMEHHBIE METOBI
OIICHKM T'€HETUYECKOTO pa3zHOooOpa3uss U CTPYKTyphl mnomyisuuil. M3MeneHue
reHodoHJa TOMYyJAIUU KaK JJIEMEHTApHOE OHBOJIOIMOHHOE SBJICHUE. 3aKOH
reHeTraeckoro paBHoBecus Jx. Xapnau, B. BaitnOepra.

DOnemeHTapHbie (AKTOPHI (IBMIKYIIUE CHUJIBI) HBOJIONUU. MYyTallMOHHBIN
nporiecc. KomOuHaTuBHas wu3MeHUHMBOCTh. Jlpeld TeHOB — ciydaifHbie
HEHANpaBJICHHbIE M3MEHEHHUS 4YacToT ajuleiedl B momyisauusax. Oddext
OCHOBartelnsl. JIgpgexm Oymuliounoeo eopaviuwika. CHUMCEHUE 2eHemUYecKo2o
pasnoobpaszusi: npuyunsvl u cieocmsus. llposenenue s¢pgpexma Opeiigha ceros 6



oonbuwiux U manelx  nonyrayuax.  Mwurpamuu.  M3omsamus  momymsiuii:
reorpaduyeckas (IpOCTPaHCTBEHHAs ), OMOIOTHYecKas (PErmpolyKTUBHAS).

EctrectBennblii oTO0p — HampaBisitonmii  (aktop sBomonud. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMM, CTAOWIM3UPYIOIIUMA, pa3pbIBAIOIIUN
(mm3pynTuBHbIi). [lomoBoit oTO0p. BO3HUMKHOBEHHE W HBOJIOIUS COLUATBLHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoOseHHOCT,  OPraHM3MOB  KaK  pe3ysJbTaT  MHUKPOABOJIOLIMHU.
Bo3HukHOBeHHE — MpUCNOCOOJIeHUM y  opranu3sMoB.  Apomopdo3bl U
uanoananrtauuu. [Ipumepsl npucnocoOieHuit y opraHu3MoB: Mop(dosorunyeckue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
PUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepum u CTpykTypa. BumooOpazoBaHume Kak pe3ynibTar
MUKpOdBOMIOIMHU. M3omsiius — kimodeBor (aktop BumgooOpazoBanusa. Ilytu u
CIIOCOObI BHJI000pa30BaHMS: ayuIonaTpu4YeCcKoe (reorpacduueckoe),
CUMIIATPUUIECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE (monuIIon IU3anus,
rubpuan3anus). JmuTeasHOCTh SBOMIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl GOpMHPOBaHUS OMOJIOTHYECKOTO Pa3HOOOpa3Hsl.

Ponb  »BONIONIMOHHONM OHONOTMM B pa3pabOTKE HAy4YHBIX METOJIOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONMS U KOIBOIIOIHUS Mapa3UTOB U UX
X0351€B. MexaHnu3mbl (OPMUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM M CHOCOOBI
OOpBLOBI C HEM.

JlemoHcTpanuu

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

Tabmuubr u cxembl: «MyTanmoHHass W3MEHUYUBOCTHY», «llomymsimonHas
CTpYKTypa BUAa», «Cxema MposiBJIeHUs 3aKkoHa Xapan—BalinOepray, «/Buxyiue
CUJIbI DBOJIIOIUNY, «IKOJIOTHYECKAs] M3OJSLMS TOMYJIAIUi CeBaHCKOU (openny,
«l'eorpadmueckass M3OMAIUS  JTUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoi», «IlomynsiliMOHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JIEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpHOBI 32 CYIIECTBOBAHHEY,
«HpycTpualibHbI MenaHu3M», «KuBble uckonaemsiey, «lIokpoBUTENbCTBEHHAS
OKpacka YKUBOTHBIX), «IIpenynpexnarornias OKpacka KUBOTHBIX»,
«Dusnonornueckue ananranun», «lIpucrnocoOIEHHOCT, OPraHU3MOB U €&
OTHOCHUTENBHOCTHY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKkTypa BUAa B
npupose», «CrnocoOsl BugooOpazoBanus», «l'eorpaduueckoe BuUI000pa3oBaHue
TPEX BUAOB JaHABIIICH», «DKOJIOIMUYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«ITomumnonasl pactenuity, «KamyctHo-peneuHbiil TuOpu.

O6opynoBanue: repbapun pacTeHU, KOJUICKITMA HACEKOMBIX, Uydelia MTHIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHUW OJM3KUX BUIOB, 0OpPa30BABIIMXCS
Pa3IMYHBIMU CIIOCOOAMH.



JlaGopaTopnass paGora «BplsiBneHHE H3MEHUMBOCTH y OCOO€d OTHOTO
BUJIA».

JlaGopaTtopnass  padora  «lIpucnocoOneHus  oOpraHu3sMOoB M  HUX
OTHOCHUTEJBbHAS 1IEJ1eCO00Pa3HOCTDY.

Jlabopatopnass padora «CpaBHEHHE BHIOB 1O MOP(OIOTHUECKOMY
KPUTEPUIO».

Tema 3. Makpo3Bo/ouMs U €€ pe3yjabTaThbl

Metonel  u3ydeHMST MaKpod3BOJOLMHU. [laleoHTONOTHMYECKME  METOMBI
uzydeHus: oHBononuu. Ilepexonneie ¢GopMbl U (PUIOTEHETUYECKUE — PSIIbI
OpTaHU3MOB.

buoreorpaduyeckue Metonsl u3yudeHus sBomronuu. CpaBHeHHE GIIOpBHl U
dbayHpl MaTepuKOB W OCTPOBOB. buoreorpaduyeckue obOmactu 3emiau. Bumbi-
DHAEMUKHU U PEIIUKTHIL.

OMOpPHOIOrMYECKUE U CPABHUTEIBLHO-MOP(OJIOTHUECKHE METOAbl U3YUEHUS
BOMIOIMU. ['eHeTHYecKue MEXaHU3Mbl 3BOJIOLMH OHTOI€HE3a M IOSIBICHHS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynumenTapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYJIIPHO-T€HETUYECKHE,
OMOXMMHUYECKHE M  MaTeMAaTUYECKME  METOJAbl  HW3YYEHHsS  HBOJIOLUU.
['omonornynsie reHbl. COBPEMEHHBIE METO/BI MOCTPOCHUS (PUIOreHEeTHUYECKUX
JI€PEBBEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIIOLUS TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuUi.
HeoOpatumocTs 3Bomonnu. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIOB
IBOJIFOLIUY.

JleMoHCTpauumn

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, ®. Mromiep, O. I'ekkelns.

Tabmuubl U cxembl: «DUIOTEHETHUECKUN DS/ JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepbl»,  «Creromedanb»,  «PuHnoduthy,  «CeMeHHBIC
nanopoTHUKn», «buoreorpapuueckue 30HBI 3emun», «peid) KOHTHHEHTOBY,
«Penukthy, «HaudanpHble cTaauu 53MOPUOHAIBHOTO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJOTWYHBIE OpraHe», «PyauMeHTbI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpHI YEJIOBEKa W IMHUMITaH3e», «l JaBHbBIE
HaIpPaBIICHUS 3BOJIOLUNY, «OO01IMe 3aKOHOMEPHOCTH IBOJTIOLIUN.

O6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYJSKH HMCKOIMAEMbIX OCTATKOB
OpraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJTIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIMHA HACEKOMBIX.

Tema 4. IIponcxoxaenne U pa3BuTHE )KU3HU HA 3emJie

Hayuynbple TUNOTE3bl NPOUCXOXKACHUSA >KU3HM Ha 3emie. AOHOTeHe3 U
naHcrepmusi. [JloHayuHble IpencTaBlieHUs O 3apOKIECHUU KU3HU (KPEAMOHU3M).



['MnoTe3a MOCTOAHHOTO CaMO3apOXKIAEHUs JKU3HU U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnannannanwu, JI. [lactepa. [IpoucxoxaeHue >xu3Hu U aCTPOOMOIOTHS.

OcCHOBHBIE JTaIIbI HEOPTaHUYECKON ABOJIIOLIMH. [InanerapHas
(reosornyeckasi) 3BONIONUSA. XHUMHUYECKash »HBOJOLMA. AOHOI€HHBI CHHTE3
OopraHu4eckux BemecTs n3 Heopranudeckux. Ombeir C. Mumepa u I'. IOpm.
O6pazoBanue mnoauMepoB u3 MoHoMmepoB. KoarnepBaTtHas rumoreza A. .
OmnapuHa, TUoTe3a nepBuYHOro OynpoHa J[k. XosneitHa, reHeTHUecKas TUrnoTes3a
I'. Ménnepa. PubGo3umbl (T. Yek) m rumoresa «wmupa PHK» VY. TI'mibepra.
dopmupoBaHue MeMOpaH U BOSHUKHOBEHUE TIPOTOKIIETKH.

Hcropuss 3emumn U MeroAsl €€ u3ydeHus. lckomaemble OpraHU4eCcKue
octarku. ['eoxpoHonoruss u €€ wmeronbl. OTHOCUTENbHAsT M A0OCOJIIOTHAS
reoxpoHosiorus. ['eoxpoHosorndyeckas mKasua: 30Hbl, 3pbl, HEPUOJIBI, TOXH.

HavanbHble 3Tanbl OpraHudeckodl sBosronuu. IlosiBIeHHME ©  3BOJOLHS
HEPBBIX KJIETOK. DBOJIOLHUSA MeTaboau3Ma. BO3HUKHOBEHHE MEPBBIX HKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOMIIEHKN KaK aHaJIOr MEpPBbIX Ha 3emile COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI 1 3yKaprOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MPOUCXOKICHHE
BUpycOB. lIponcxokaeHne MHOIOKJIETOYHBIX OpPraHn3MoB. BoO3HUKHOBEHHE
OCHOBHBIX I'PYIIII MHOT'OKJIETOYHBIX OPraHU3MOB.

OCHOBHBIC ATallbl ABOJIOLNMM BBICIIMX pacTeHuil. OCHOBHBIE apoMOp(hO3bl
pacteHnii. Bpixox pacrenmii Ha cymry. llosiBIeHME CHOpPOBBIX pPAacTEHHU U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHne IBETKOBBIX
PaCTEHUM.

OCHOBHBIE 3Tamnbl 3BOJIIOLMU KUBOTHOTO Mupa. OCHOBHBbIE apoMOp(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie Xop0BbI€ )XKUBOTHBIE. JKHU3HB B BOJE. DBOIIOLUS MO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKOMUTAIOMUX U
ntul. [lpunnun kmoueBoro apomopdoza. OcBoeHue OECIO3BOHOYHBIMH U
MO3BOHOYHBIMU KUBOTHBIMH CYLIH.

Pasputne xu3HM Ha 3eMie IO dpaM M IEepUoAaM: apxeu, IMPOTEPO3OM,
najgeo3oi, Me3030M, KailHo30il. OOmas XxapakTepucTHKa KiIuMara |
reoJIOrTnYecKnX npoueccoB. [losBieHre M paclBET XapaKTEPHBIX OpPraHU3MOB.
VYrineoOpa3zoBaHue: €ro yCIOBUS U BIMSIHUE HA Ta30BbIH COCTaB aTMOC(hEpHI.

MaccoBble BIMUpAHUSI — SKOJOTUYECKHUE KpU3HCHI mpouuioro. [Ipuunnbl u
CJIEICTBUS MAacCCOBBIX BbIMHUpaHHUi. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobennoctu. [Ipobrema coxpanenus 6nopasHooOpas3us Ha 3emIie.

CoBpeMeHHas cuUcTeMa opraHudeckoro mupa. IlpuHuunel kimaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYNIIbI OPraHU3MOB.

JemoHcTpanuu



[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, /[x. Xongeits, I'. Mémnep, C. Muinep, I'. FOpu.

Tabmumbr u cxembl: «Cxema ombita @. Peqny, «Cxema ombita JI. [1acTepa mo
M3YYEHHUIO CaMO3apoKICHHs XKu3HW», «Cxema ombita C. Mwumepa, ['. FOpwm»,
«JTanbl  HEOPraHWYECKOW  JBONIOUUM»,  «['€OXpOHOJIOTMYECKAasT — IIKaJIay,
«HauvanbHble 3Tanbl OpraHUYECKOM ABOIIONMNY, «Cxema o0Opa3oBaHUs 3YKApUOT
nyTéM cumoOunoreHeza», «CucremMa XKUBOM NpHpoAbD», «CTpoeHue BHUPYCAY,
«Apomopdosbl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHorokierounsle Bogopocian», «Mxwm», «IlanoporHukm», «l'onocemMeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTHUA KUBOTHOIO
Mupa», «Apomopdo3sl KHUBOTHBIX», «lIpocrelimme», «KuiedHONoI0CTHEIEY,
«Ilmockue YEpBU», «YneHucToHorue, «PEIOBI, «3EeMHOBOJIHBICY,
«IIpecmbikaromuecs», «IItuuey, «Mnekonuratomue», «Pa3BuTue KuU3HU B
apXxeuckon spey, «Pa3Burue )KU3HU B MPOTEPO3OMCKOMN 3pey, «Pa3BuTne XuU3HU B
IaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuThe XKu3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMa OPraHUYECKOTO MUPaAy.

O6opynoBaHue: repOapuu pacTEHUM pa3IUYHBIX OTAEJOB, KOJUICKIUU
HAaCEKOMBIX, BJIaKHbBIE IIPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOXKHMX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, 4Yy4delia NTULl M 3BEpeEu,
KOJUICKIIUM OKAaMEHEJIOCTEN, TMOJIE3HBIX MCKOMAEMBIX, MYJISDKM OpPraHuYeCKUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  ga0oparopHas padora «MoaenupoBaHUE ~ OMBITOB
Muiepa—FOpu 1o n3y4eHnio abuOreHHOTO CUHTE3a OPraHUYECKUX COCIMHECHUN B
NEePBUYHOM aTMOchepey.

JlaGoparopHasi pabGora «l3ydyeHue M ONMCAaHUWE HMCKOMAEMbBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «M3yueHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HBIX OTAEIIOBY.

IIpakTueckas padora «M3ydyeHne oCOOCHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenune yea0BeKa — AaHTPOIOIeHe3

Paznensl u 3amaun aHTponosiorni. MeToasl aHTPOIOJIOTHH.

CraHoBjieHHE TPEACTABICHUM O MPOUCXOXKICHHHM YEJIOBEKA. Penuruo3Hble
BO33peHUsA. COBpEMEHHbBIE HAYUHBIE TEOPUH.

Cx0AcTBO YenoBeKa C )KUBOTHBIMUA. CHCTEMATHYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOPGhOIOTHYECKHE, AMOPHOIOTHICCKHE, (hU31M0I0r0-OMOXUMHYECKHUE,
noBe/ieHUeckue. OTanyus 4elnoBeKka OT KUBOTHBIX. [IpSIMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3Ta U BTOPOW CHUTHAJIBHOU
CHUCTEMBI.



JIBrkymue cuiibl (hakTophl) aHTPOIOTeHe3a: OMOJIOTHYECKHE, COITHATbHBIC.
CooTHotieHne OMONIOTMYECKUX U COITMAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTaJUM aHTPOIIOTeHe3a. PaHHME uenoBeKOOOpaszHbIE O00E3bSHbBI
(IPOKOHCYJIbI) M paHHUE MMOHTHUIBI — OOIITHE MPEKH YeIOBEKOOOPA3HBIX 00€3bsH 1
Jo/iei. ABCTPaJONUTEKN — JBYHOTHE MPEAKU JIoAcH. YelnoBeK yMenbli, MepBbIe
W3TOTOBJICHUSI OpYAuH TpyAa. YeloBeK NMpAMOXOASAIIMN U NEPBBIM BBIXOJ JIOJACH
3a  mpenensl  Adpuku. YemoBek TeWmennOeprckuii  — 0OmMMIA  TIPEIOK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YeloBeK HEaHAECPTAIbCKUN
KaK BHUJ JIIOJCH XOJIOAHOTO KiauMara. YenoBeK pa3yMHbId COBPEMEHHOrO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpenenamMu Adpuku.
[TameoreneTrka M NajgeOreHOMHUKA.

DBOJIOLHS COBPEMEHHOrO 4esnoBeKka. EcTecTBEHHbI OTOOp B IMOIMYJIALMIX
yeyioBeka. MyTanuoHHBIN Tiporiecc U noiaumopdusm. [lonmynsinoHHBIE BOJIHBI,
npeiid reHoB, murpauus U «d(Pp¢pexkT ocHOBATENsD» B MOIMYJISIUAX COBPEMEHHOTO
YeJIoBeKa.

Yenoseueckne pacel. llonatne o pace. bompmme pacel: eBporeouIHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUIHAsS
(a3uaTcko-aMepuKaHckasi). Bpemsi u myTu paccelieHHs 4eloBeKa IO TUIaHETe.
EnunctBo  dyenoBeueckux  pac. HaydHas  HECOCTOSITENBHOCTh  pacu3Ma.
[IpucnocoONeHHOCTh YeNoBEKa K pa3HbIM YCJIOBUSIM OKpYKaroUIEHd Cpeabl.
Bnusnue reorpadguueckoil cpeapl Hu Apeiida reHoB Ha Mop(doJoruro u
(bU3HOIOTHIO YeTIOBEKA.

MexauciuuruinHapable  MeToAbl B ¢u3udecko  (OMOJIOTMYECKOi)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPONOJIOTHS
YeJIOBEUECKUX NOMyJsiuuid. bruocouuanbHble HcCileOBaHUS MPUPOJBI YETIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOTMYECKOT0 U COLMAIBLHOTO B YEJIOBEKE.

JlemoHcTpanuu

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

Tabnuipl U cxeMbl: «MeTobl aHTPONOJOTHNY, «I 0JJOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHbD», «CKeNeT 4YeloBeKa M CKENeT IIMMIaH3e»,
«PyIMMEHTBI U aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPONIOTE€HE3a», « IBOIIOLUOHHOE
JIpEBO  YeloBeKa», «ABcTpamonutek», «YenoBek  ymenslity, «YenoBek
NPSIMOXOIAIIMIY, «JleHncoBckui yenoBek» «Heanaepranbuby, «k KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITamnbl SBOJIOLUHN YEIIOBEKA», «Packl UeioBeKkay.

O6opynoBaHue: MyJSDKM — OKaMEHEJIOCTEeH, MpeAMETOB MaTepuaIbHOM
KyJIbTYphl ~TPEAKOB dYeJloBeKa, penponaykiuu (pororpadum) xapTuH C
MudoIoTHYeCKUMH W OMOJEHCKUMH CIOKETaMH TPOWCXOXKJICHUSI YEJIOBEKa,
dboTorpaduu HaxX0IOK KCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yeperna 4ejJoBeKa M Yeperna IIMMIIAH3€, MOJENIb KUCTH 4YEJIOBeKa U KHUCTHU
HIMMIIaH3€, MOJEINIA TOpCa MPEAKOB YeJIOBEKa.



JlaGopaTtopnas padora «/I3yueHue ocoOeHHOCTEH CTPOECHUSA CKeJeTa
YEJIOBEKA, CBA3aHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHne dKOJIOrMYECKUX aJallTallui YEI0OBEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM € OKPY/KaKLIeH cpeaou

3apoxaeHre U pa3BUTHE 3KoJorud B Tpyaax A. I'ymbonpara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauun
9KOJIOTHH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl skosoruu. IloneBble HabOMIOIEHUS. DKCHEPUMEHTHI B HKOJIOTHU:
npUpoAHbIE W JiabopaTopHble. MoJenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY’KaroIIEH Cpe/Ibl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HauY€HHE OSKOJOTMYECKUX 3HAHMM I  4YeJIOBEKa. DKOJOTHYECKOE
MHUPOBO33pEHNE KaK OCHOBA CBS3EH 4YeJIOBEUECTBA C Mpuponod. PopMupoBaHue
DKOJIOTUYECKOM KYJIBTYPBI M DKOJIOTMYECKOM IPaMOTHOCTH HACEIECHUS.

JleMoHCTpanumn

[Toptpets: A. I'ymGonbar, K. ®@. Pynee, H. A. CeBepuos, J. ['exkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl skonorun», «Cxema
MOHUTOPHUHIA OKPYXKAIOIIEN CPEIBI».

JlabopaTopHas padora «3yuenue METO/IOB JKOJIOTUYECKUX
HCCJIEIOBAHUIN.

Tema 7. Opranu3msl U cpea OOUTAHUS

Okonorudeckue (HakTopbl U 3aKOHOMEPHOCTU UX AerctBus. Knaccudukaus
HKOJIOTHYECKUX (DAaKTOPOB: aOMOTHYECKUE, OMOTHUECKHE, aHTpororeHHbie. O0ue
3aKOHOMEPHOCTH AENCTBUS 3KoJornueckux ¢akropos. IIpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpTaHU3MBI.

AlGuoTtnueckue ¢dakrtopel. CBeT Kak »sKojorudeckuit (axrtop. JleicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOIO CHEKTpa HAa OPraHu3Mbl. DKOJOTHYECKUE TPYMIIbI
pacTeHUN M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CUTHabHas poOJib CBETA.
doTonEeprUOaU3M.

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

Bnaxuocts kak skonorumdyeckuid ¢aktop. IlpucnocoOneHuss pacteHuili K
NoJIIepKaHUI0 BoJHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boje. [Ipucnoco6ienrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHWs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAS, MOYBEHHA,
rilyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uKo-xuMuyeckue



O0COOCHHOCTH cpei oOuTaHusl opraHu3MoB. llpucrnocoOneHuss OpraHu3MoB K
YKU3HH B pa3HbIX Cpejiax.

buonornyeckue putMmbl. BHemHue W BHyTpeHHUE pUTMBL. CyTOYHBIE H
roJinyHbie PUTMBL. [IpUCIOCOONIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

XKuznennole Qopmbl opranusmoB. [loHstne o Ku3HEHHON (opme.
XKuznennole POpMBI paCTEHUN: AepEBbs, KYCTAPHUKU, KYCTAPHUIKU, MHOTOJICTHHE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOUOHTHI,
reoOMOHTHI, a9pOOMOHTBI. OCOOEHHOCTHU CTPOEHUS U 00pa3a KU3HH.

buotnueckue (bakTOopHI. Buner OMOTHUYECKUX B3aMO/ICHCTBUU:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomneparus,
MYTyaJn3M, KOMMEHCAIn3M (KBapTUPAHTCTBO, HaxJieOHHUecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tomuyeckue, (Qopuueckue, ¢dadpuueckue). 3HAUYCHUE
OMOTHMYECKHX B3aUMOJCHCTBUI 11 CYLIECTBOBaHHMS OPIraHHU3MOB B CpeEle
obOutanus. [IpyHIUI KOHKYPEHTHOTO UCKIIOYEHUS.

JleMoHCTpauun

Tabmuubl U cxembl: «Jkonorudyeckue @axrtopb», «CBETOBOH CIEKTpY,
«OKOJOTUYECKNE TPYIIBI )KUBOTHBIX IO OTHOUIEHUIO K CBETY», «TenIoKpOBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE JKUBOTHBIE», «DHU3MONOTMYECKUE aaanTauuu
XKUBOTHBIX», «Cpenbl OOWTaHWS OpPraHU3MOB», «bHOJOrMYECKHEe PUTMBDY,
«Kuznennole  Qopmbl  pactenmit», <« KusHeHHble  (OPMBI  KHUBOTHBIXY,
«IDKocucTEMA MIMPOKOJIMCTBEHHOTO JIECa», « IKOCHCTEMA XBOMHOrO Jiecay, «llenun
MATaHUSA), «XUIIHYeCTBO», «llapasutusmy», «KoHkypeHmus», «CuMOno3y,
«KoMmmeHcanuzmy.

O6opynoBanue: repOapuu pacTeHUNW U SKUBOTHBIX, MPUCTOCOOJEHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIOOMBBIEC, TEHENIOOUBBIE U
TEHEBBIHOC/IMBbIE KOMHATHbIE pacTEHUs, repOapuy U KOJJIEKLIUU TETJIONIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMUYMBBIX PAacTEHUM, uydesia NTULl U 3Bepel, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpopuraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJUJIEKIIMH >KMBOTHBIX, OOMTAIOIIKUX B Pa3HbIX cpeaax,
repOapu U KOJUICKIIMM PACTEHUW ¢ IKUBOTHBIX, OOJAAIOIIUX YepTaMu
IPUCTIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHUSIM YCJIOBHM JXU3HH, Trepbapuu u
KOJUICKIIUM PACTEHHM M >KUBOTHBIX PA3IUYHBIX >KM3HEHHBIX (POpM, KOJUIEKUUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

JlaGopaTopHasi pabora «BpIsIBIcHHE NPHCTIOCOOJIEHUM OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopHasi pabora «BbIsiBIcHHE NPHCTIOCOOJIEHUM OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».



JlabopatopHasi padora «AHATOMHYECKHE OCOOEHHOCTH pPACTEHUN U3
Pa3HBIX MECT OOMTAHUS.

Tema 8. Dxoy10rusi BUAOB U MOMYJIANMIA

OKOJIOTMYECKUE  XapaKTEPUCTUKH  IIOIYJIALMH. [Tomynsimuss ~ Kak
Ouonornyeckas cucreMa. Posib HEOTHOPOAHOCTU Cpelibl, PU3NYECKUX OAPHEPOB U
0COOCHHOCTEM OMOJOTUHU BUIOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonynsuuid. OCHOBHBIE TIOKa3aTeau NOMYJSLUUU: YHUCJIEHHOCTh, IIJIOTHOCTD,
BO3pAacTHasi M TMOJIOBAasl CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUA.

OKoJlornyeckas CTpykrypa nonysinud. OLeHKa YMCICHHOCTH MOIYJISLUH.
JluHaMuKa momyJsinuu U €€ peryisinus. bHuoTHdyecKkuii NOTEHLMAN MOMYJISLUH.
MonenupoBaHue AMHAMUKY nonyJsinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBbie BbDKMBaHMs. Peryssiuss 4YMCICHHOCTH MOMYJSALUI: poiib (aKTOpOB,
3aBUCSIUX U HE 3aBUCAIIUX OT IJIOTHOCTH. DKOJIOTUYECKUE CTpaTeruu BUIOB (I- 1
K-cTparerun).

[Tonsitue 00 sKonOrMueckoil Huie Buaa. MectooOutanue. MHoromepHas
Mozenb dkosormdeckon HumM Jx.M. XatumHcona. Pa3zmepsl skosormueckon
HuM. [loTeHnnanpHas U peain30BaHHAs HULIN.

Bun kak cucrema momynsauui. Apeansl BUIOB. Buabl M MX KU3HEHHBIC
CTpaTEruu. JKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJCHHUS W MUrpPalMil >KUBOTHBIX. buosnorndeckue
WHBA3UU 9yKEPOIHBIX BUOB.

JemoHcTpanuu

[Toptper: x. W. XaTunHCOH.

Tabmuubl W cxembl: «JKOJOTHYECKUE XapAKTEPUCTHKU MOMYJSLUNY,
«IIpocTpaHcTBeHHass  CTpyKTypa mnomyisauuu», «Bo3pacTHble  mUpamMuabl
nonyasauum», «CKOpOCTh  3acelNeHuss IOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opraHuzMammn», «Mojeib 3kosiornaeckor Humu . M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHHUM, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTtopnass  padora «lIpucnocoOneHust cemMsiH  pacTeHUN K
PACCETICHUIOY.

Tema 9. Jkos10rus co001MIECTB. IKOJIOTHYECCKHE CHCTEMBI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u Mexay
OpraHu3MaMH B OUOLIEHO3E.

Dxocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHATBHBIE
OJIOKM OpraHW3MOB B OKOCHUCTEME: IMPOJYLEHThl, KOHCYMEHTbI, PEIyLCHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue unenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl ¥ MBI B 3KOCUCTEMAX. KpyroBopoT BEIIECTB U IOTOK 3HEPTUU
B OKOCUCTEME.



OcHOBHbIE  TIOKa3aTeau  dKocucTteMbl. buomacca u  mpoayKuus.
DKOJIOTUYECKHE MTUPAMUIBI UCel, ONOMACChI 1 SHEPTHH.

Jlunamuka sxocucmem. Kamacmpoghuueckue nepecmpouxu. @aykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCHM W HMX MPUYUHBI. AHTPONOreHHbIE BO3JIEHCTBUS Ha
cykueccuu. Knnumakcuoe cooGmiectBo. bropaznoobpasue 1 moiHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.

[IpupoaHbIE IKOCUCTEMBL. JKOCUCHEMbL 03€D U peK. DKocucmembvl Mopeu U
oKeano8. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCmbiHb.

AHTpOMOreHHbIE HKOCUCTEMBI. ATrposkocucrteMa. ArpoieHo3. Paznuuus
MEK]ly aHTPOIIOTEHHBIMU U MPUPOJHBIMU IKOCUCTEMAMHU.

YpOoskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. [opoackas
dbaopa u ¢ayna. CuHaHTpomM3alus TOpPOJACKON ¢ayHbl. buonorumyeckoe u
XO03sIICTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMepHOCTH (HOPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBUN OpPraHU3MOB B
skocuctemax. Ponv kackadnoco 3gghexma u 6udog-30ughukamopos (Kirouegvix
6U008) 6 yHxkyuonuposanuu sxocucmem. IlepeHOC PHEPIrUM U BEIIECTB MEXKIY
CMEKHBIMU 3KOCHUCTEMAMH. Y CTOWYMBOCTh OPTAHU3MOB, MOMYJISIUAN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX H AaHTPOIOTE€HHBIX BO3JCHCTBUM.

Mexanuzmoi 8030eticmeus 3aepA3HeHUl pPA3HbIX Munos Ha
cyOOp2aHUIMEeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  DKOJI02UYECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20  B030€UCMBUs.
MeTon0510rusi MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOTEHHBIX SKOCUCTEM.

JemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuupt u cxembl:  «CtpykTtypa  OuolEHO3a»,  «DKOCHUCTEMa

HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMa XBOMHOTO Jieca», «DyHKIHOHAJIbHbBIC
IpYIIbl OPTAaHU3MOB B 3KocUCTEME», «KpyroBopoT BEHIECTB B 3IKOCHCTEME,
«Ilenu nutanus (macTOuIIHas, NIETPUTHAS)», « IKOJOTHUECKasl MUpAMHUIa YUCEID»,
«IKoJIOTHYECKasi MpaMujia OMoMacchly, «IKOJOoTHuYecKas MUpamuia dHEPruny,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBieHHe Jieca mocie
noxapa», «9KoCHCTEMa 03€pa», «ArpoueHo3», «KpyroBopor BemiecTs M MOTOK
DHEPTUU B arporieHo3ey», «[Ipumepsr ypOosKocucTem.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHUI] U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHUH, aKBapUyM KaK MOJIETh
HSKOCHUCTEMBI.

IIpakTuyeckas padora «3ydenue u onrucanne ypo03KOCUCTEMBD».

Jlabopatopuass pabdora «l3ydeHue pazHOOOpa3wsi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX IKOCUCTEMAX).



IKCKypeHusi «IDKCKYpCUs B THIHYHBIN OnMOTeoreHo3 (B ayOpaBy, Oepe3HsK,
€JIbHUK, Ha CYyXOJIOJIbHBIM UM IOMMEHHBIN JTIyT, 03€p0, O0JI0TO)».

IKCKypcusi «IDKCKYypCHUsi B arpodKOCHCTEMY (Ha MOJie WIM B TEIUIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buochepa — obOmemmanerapHas o00ojiouka 3eMIIH, TN CYIIECTBYET WIIH
CyIIIeCTBOBaJIa XKW3Hb. Pa3zBuTHe mpeacTaBieHuil o omocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepnaackoro o 6uocdepe. O6nactu 6uocdeps! u e€ coctan. Kupoe
BeIecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouochepsl Kak
rI100anpHOM IKOCHCTeMBI. JlMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsr
BEIIECTB U OMOTCOXMMHUYECKUE ITUKIIBI (YIiiepoaa, a3oTra). PUTMHUYHOCTE sSIBIEHUH
B Ouocdepe.

3oHanbHOCTE Onochepnl. Ilonarne o Omome. OCHOBHBIE OHMOMBI CYIIIH:
TYHJpa, XBOMHBIE Jieca, CMEILIaHHbIEC U IITUPOKOJIMCTBEHHBIE JIeCa, CTETH, CABAHHBI,
MyCTBIHU, TPOTTMYECKHUE JIeCa, BRICOKOTOPhS. Knmmat, pacTUTENbHBIN U )KHBOTHBIN
MUp OMOMOB CYIIIH.

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

JleMoHCTpanumn

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

Tabmuubr u cxembl: «I'eocdepsl 3emim», «KpyroBopoT azora B mpupoje»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kkuciopoga B HOpUPOIESY,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cyminy, «Kinmarnueckue
nosica 3emnn», «TyHapay, «Takra», «Cmemanneiii aec», «llIupokonucTBeHHbIM
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponnueckuit gecy.

O6opynoBaHue: repoapuu pacTEHUN Pa3HBIX OMOMOB, KOJUICKIIUH )KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0IIas cpeaa

OKOJIOTUYECKHE KPU3UCHI M WX NpUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouocdepy. 3arpssHeHue BO3AYIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOW cpeabl. OxpaHa BOJIHBIX pecypcoB. Paspymenue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHne kimmMara.

AHTpOIIOTE€HHOE BO3/ICICTBUE HA PACTUTENbHBIA M XKUBOTHBIA MuUp. OxpaHa
pPacTUTENBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC NPUHIIUIBI OXPaHBI MPHUPOJIBL.
Kpacaeie kHuru. Oco0o oxpansembie mpupoansie Tepputopun (OOIIT).
borannueckue caapl 1 300710THIECKUE TTAPKHU.

OCHOBHBIC TIPHUHIIUIBI YCTOMYMBOTO PA3BUTHUSI YEJIOBEUECTBA U TMPUPOJIBI.
PanronanpHO€ ~ MPUPOJOMONB30BAaHME W COXPAaHEHHE  OHMOJIOTHYECKOTO
pasHooOpasust 3emuyid. OOIME 3aKOHOMEPHOCTH TJIOOAIBHBIX DKOJIOTHUYECKUX
Kpu3ucoB. OCOOEHHOCTHU COBPEMEHHOTO KPU3UCA U €T0 BEPOSITHBIE TTOCJICICTBUS.



Pa3Butrie METOJIOB MOHUTOPUHIA PA3BUTUS OMNACHBIX TEXHOTE€HHBIX
nporueccoB. Cucmemmuvie uccie008anus nepexooa K pecypcocoepezarowei u
KOHKYPEHmMOCnocobHotl anepeemuke. buonocuueckoe pasnoobpasue u buopecypchni.
Hayuonanvnvlie ungopmayuonnvie cucmemsol, obecneyugaroujue 00ocmyn K
uHgopmayuu no  CcOCMoAHUIO OMOENbHLIX 68U008 U dKkocucmem. (OCHOBbL
9Kopeabuiumayuyu dKocucmem U cnocooos 060pvOvLI ¢  OUONOBPEHCOCHUIMU.
Pexoncmpykyus mopckux u nazemuvix sKocucmenm.

JdeMoHCcTpaMuA

Tabmuubl u  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbit  3dpdext», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWUW M >KUBOTHBIX KpacHoii
kHUr" Poccutickoilt @enepannu, KpacHol KHUTH pervoHa.

IHHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA IPOI'PAMMBI 110
BHUOJIOI'MN HA YPOBHE CPE/THEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pPe3ysbTaTaM OCBOCHUS
OOyYalOMIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsA: JUYHOCTHEHIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpyKkType TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOrpaMMbl IO OUOJOTUH
BBIICJICHBI CIEAYIOIINE COCTABIISIOLIME: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKON
IPaXKIAHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOIIpEeNENCHUI0, Haauyue Mmomueayuu K OOydeHHIO  OMOJIOTHH,
yeneHanpaeienHoe passumiue BHYTPEHHUX YOEKIEHUH JMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUUYECKOTO
3HAHMS, 20MOBHOCMb U CNOCOOHOCMb 00YUaAIOIINXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1IEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTMYECKOr0  O0pa3OBaHUS, Haluuue NPABOCO3HAHUS  DKOJOTUUYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUNMb L€ U CTPOUTH )KU3HEHHBIE TIaHBbI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTHU JOCTUTAIOTCS
B CIMHCTBE YYEOHOW M BOCIUTATEIHHOW JEATEIBHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUUYECKUMHU U TyXOBHO-
HPaBCTBCHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJaMU U HOPMaMHU
MOBEACHUSI U CIOCOOCTBYIOT MpPOLIECCaM CAMOIIO3HAHMS, CAMOBOCHUTAHUS U
CaMOpa3BUTHUSA, Pa3BUTHS BHYTPEHHEH TMO3WIMU JIMYHOCTH, MMATPUOTU3MA U
YBaKEHUS K 3aKOHY U IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJIECHUIO,
B3aMMHOTO YBa)KEHHUS, OCEPEKHOTO OTHONIICHUS K KYJbTYPHOMY HACIEIUI0 U



TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickont depepauun, npupoae u
OKpYKaroUIEU cpelie.

JInyHOCTHBIE pE3ynbTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIl{, TO3UTHBHBIX BHYTPEHHUX  YOCXKICHHHA, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O00IIecTBa, PaCHIUPEHHE >KH3HEHHOTO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:KaaHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYaIOIIErocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYIMOHHBIX IIpaB U OOSI3aHHOCTEH, YBa)KECHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TMPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1au, BHIITOJTHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CHIOCOOHOCTh  ONpPENENSATh COOCTBEHHYIO MO3UIUI0 IO OTHOUICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIOJHEHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENBCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOIIICHWS K MHEHHUIO OIIMOHEHTOB MpHU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaX JaHCKOMN HUJICHTUYHOCTH,
NaTpuoTU3Ma, YBaXXEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH MEpPE]
PonuHol, ropmoctn 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIILIOE U HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

IEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM IPUPOIbI,
JTOCTHXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJIOTWH, TIOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy>)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:



OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCHICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIaJ[a B IOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS I[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuuaMu HapooB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHHWE K MHUpPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE YMOIIMOHATBHOTO BO3/ICHUCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢usnueckoro Bocnutanusi, GOpMHUPOBAHMS KYJIbTYPbl 310POBbSI U
IMOIMOHAJILHOTO 0JIarOnoJIyYnsi:

MOHMMAaHUE U pealnu3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHHE TUTMEHUYECKHX TpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nUecKas
aKTUBHOCTbH), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3UUECKOMY U NICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE LEHHOCTH MPAaBUJ HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPYI0IIO0HE;

FOTOBHOCTh K AKTUBHOW JESATEIIBHOCTU TEXHOJOTMYECKOM U COLMAJIbHOU
HaIpPaBJICHHOCTH, CMIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSTEIILHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

HWHTEpEC K pa3iu4HbIM cdepaM mpodecCUOHATIBHON JeATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud ©  Pean30BBIBATH
COOCTBEHHBIC KU3HCHHBIC TIJIAHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHMUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA

HKOJIOTHYECKH I1EJIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJIe, OCHOBE €€ CYyIlIECTBOBAHHS;



MOBBINICHUE YPOBHS OKOJOTUYECKON KYyJNBTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM WX BO3MOXHBIX TMOCJHEACTBUNA ISt
OKPYKaIOUIEH CPEIbI;

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
peleHus;

CIOCOOHOCTh HCMOJB30BaTh MNpPHUOOpETacMble MPU HU3YYCHUU OUOJIOTHUHU
3HAHUS M YyMEHUSI TpU pEHIeHUH NpoOJeM, CBS3aHHBIX C palMOHAJIbHBIM
IPUPOAOIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHJIOB,
IKOCUCTEM, OHOoChephl);

AKTUBHOE  HENPUATUE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYkKaAOUIEH
NPUPOAHON Cpele, YMEHHE MPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAILIATh UX;

HaJIMYue Pa3BUTOrO SKOJOTMYECKOTO MBIIUICHUS, YKOJIOTUYECKON KYIIBTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTHYECKOM HaIPaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COILMAIIBHOM
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOMN JIEATEIbHOCTH SKOJIOTUYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JUAJore
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYphl Kak CpEICTBa
B3aMMO/JICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHUE cheru@UuKd OHOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAY4YHOT'O MBIIIJIEHUS, CO3JIaHUU II€JIOCTHOTO
npeacTaBieHuss 00 OKpyXKaloleM MHpPE Kak O €IMHCTBE MPHUPOJIbI, YelIOBEKa U
oOIIecTBa, B TMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU MpodsieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHJIM3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pEIIaTh PECypCHble  MPOOJIEMBbI  pPa3BUTHS
YeJI0BEUECTBA, MOUCKA MyTeH BBIXOAA U3 TI00aTBHBIX YKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUH OWOJOTHYECKUX 3HAHUM B IEIAX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;



IIOHMMAHUE CYLIHOCTH METOJOB ITO3HAHMS, UCIOJb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BAaTh TMOJy4YaeMble 3HAHWUA JJs aHaiau3a |
OOBSICHEHHSI SIBICHUN OKPYKAIOIIETO MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
YMEHHE JejlaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4dHbIX (AKTOB U
UMEIOLIUXCSA JAHHBIX C LIEJIbIO MTOIYYEHUs JOCTOBEPHBIX BBIBOOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIHOJB30BAaTh OMOJIOTUYECKUE 3HAHUS IS
peleHus: mpoOJieM B PeabHBIX JKU3HEHHBIX CUTYaIINAX;

OCO3HAHHUE LIEHHOCTH HAYYHOHM JEATEIBbHOCTH, I'OTOBHOCTH OCYILECTBIATH
IIPOCKTHYIO U UCCIIEA0BATENBCKYIO NEATEIbHOCT NHIANBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHHMIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUM 1O OHWOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeameTHble pe3yabTaThl OCBOCHHs yueOHoro mnpeamera «buomorus»
BKJIFOYAIOT: 3HAUMMbIE i1 (QOPMHUPOBAHUS MHUPOBO33PEHUS OO0y4arOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKaroLUe
LEJIOCTHOCTh HAy4YHON KapTHHBl MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIHsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpuS,
UCCJEIOBAaHUE,  HAOJMIOEHHE, HW3MEpPEHUE, OKCIEPUMEHT W  JpYrue);
yYHUBEpCalbHble Yy4eOHbIe JeWCTBUS (IO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
IPaMOTHOCTH M COLUHMAJIbHOM KOMIETEHIMH OOYyYarolMXCs; CIHOCOOHOCTh
oOyuaronmxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHPOBO33pEHUYCCKNE 3HAHWS W YHUBEpPCaJbHbIC yYeOHBIE JICUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydeHus OHMOJOTMM Ha YPOBHE CpPEJHEro OOIIero
oOpazoBanus y oOydaromerocs OyayT cGhOpPMHpPOBAaHBI TO3HABATEIBHBIC
yHUBEpCaIbHbIC yUeOHbIE ACHCTBUSA, KOMMYHUKATHBHBIC YHUBEpPCAJIbHBIC YICOHbBIC
JEUCTBUS, PETYJIATUBHBIC YHHBEPCAIBbHBIC YyYEeOHBIC JCHCTBHUS, COBMECTHAs
TESITENBHOCTb.

MertanpenMeTHble Pe3yJbTaThl OCBOCHUSI TMPOTPAMMBI CPEIHETO OOIIETOo
o0pa30BaHUs JJOJDKHBI OTPAXKATh:

Ogiajenue YHHUBEPCAJbHBIMHU yueOHBIMHU NMO3HABATeJIbHBIMH
HeCTBUAMM:

1) 6a30BbIe JJOTHYECKHE e CTBHA:

CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;



UCIIOJI30BaTh MPU OCBOCHHM 3HAHMI MPUEMBI JIOTMYECKOTO MBILICHUS
(aHanmu3a, CUHTE3a, CPaBHEHHUS, Ki1accu(UKalum, 0000IIeHNs ), paCKPhIBAaTh CMBICT
OMOJOrMYECKUX MOHATHM (BBIIEIATh UX XapaKTEPHbIE NMPU3HAKU, YCTAHABIIMBAThH
CBSI3U C APYTUMU HOHATUSAMH);

ONpENENATh LENN JEATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUH HX
JOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI ACSATENBHOCTH C OCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHUE TOHITUS IS 00bsACHEHUsI (PaKTOB U SIBJICHUN
KUBOU MPUPOJBI;

CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHIYKTHBHbBIC, JAECIyKTUBHBIE, I10
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH U TNPOTHBOPEYHS B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOUCHHUS,;

PUMEHSATH CXEMHO-MO/ICJIbHBIE cpenctBa Ui IPEACTaBIICHHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a
TAaK)K€  NPOTUBOPEYMH  Pa3HOrO  pOJAA,  BBIIBICHHBIX B PAa3JIMYHBIX
MH()OPMAIMOHHBIX UICTOYHUKAX;

pa3pabarbiBaTh IUIAaH PEHICHUS MPOOJEMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LIEJ15IM, OLICHUBATh PUCKH NOCIIEACTBUI JEATEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH padOTy B  YCJIOBHSIX PEATBHOTO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aMMOICHCTBHUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX POOIIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeHCTBHUS:

BJIa/IE€Th HaBbIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHON JEATEIbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METO0B PEUICHUS] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPAa3JIMYHbIE BUIBl JACSATEIBHOCTH 10 IOJYYEHUIO HOBOIO
3HAHMS, €r0 HHTEPHpETALMH, MNPeoOpa3oBaHUI0 U NPUMEHEHHI0 B YYEOHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILIJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh HW (OpPMYIUPOBaTh COOCTBEHHBIC 3aJadyM B 0Opa30BaTEILHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

BBISIBJIAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI IS JI0KAa3aTelbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHUsS 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, POrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;



JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILECTBIATH IEJICHAINIPABICHHBIN TMOUCK MEepeHoca CPEACTB M CIOCOOOB
JEHUCTBUS B MPO(GECCHOHATBHYIO CPENy;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U IPAKTHUUYECKYH 00JacTu
KU3HEIESATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJIEW, MpeJiaraTh OPUTHHAIBHBIC MOIXOAbl M PEIICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHBIC PELICHMUS.

3) pabora ¢ unpopmMaunmei:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMaLMU (TEKCTE y4eOHOTOo
nocoOusi, HAyYHO-TIOMYJIAPHOM JUTEpaTrype, OHOJOTHYECKUX CIOBapAX U
CIPAaBOYHMKAaX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B VHTepHeTe), aHaIu3upoBaTh
MHGOPMAIIMIO Pa3IMYHbIX BUIOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLIEHUBATh
€€ JT0OCTOBEPHOCTh U HEITPOTUBOPEYUBOCTb;

(GOopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
otbope Ouosorndeckoi MHMOpMaUK, HEOOXOAUMOM JJIsi BHIOJHEHUSI YYEOHBIX
3a/1ay;

npuoOpeTaTh ONBIT HUCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTHUMAIbHYIO  (QOpMy  IpeICTaBIICHUS
ouonornyeckor uHbopmalmu (cxembl, rpaduku, AUarpaMMsbl, TaOIUIbI, PUCYHKH
H Ipyroe);

UCIIONIb30BaTh HAy4yHBI #A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
OHoNOornyeckod HMHPOpMalUME: MNPUMEHATh XHUMHUYECKHE, (U3UYECKUEe U
MaTeMaTU4YeCKHe 3HaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJIsAHOCTH;

BJQJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA W 3aIIUTHl  HWH(pOpMaIHH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

OgiiaieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMH JAelCTBUSIMM:

1) o6menmue:

OCYILIECTBIISITh KOMMYHHUKAIIMU BO BCeX chepax *KU3HU, aKTUBHO YUaCTBOBATH
B JMAJIOTe WM JUCKYCCHUU MO CYIIECTBY OOCyXaaemMoi TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIEHUS OTHOCHUTENILHO BBINOJHEHHUS TMpeJiaraeMoin
3aJjauM, YYUTBHIBATh MHTEPEChl M COTJIACOBAHHOCTH MO3ULUN JPYTHMX YYaCTHHKOB
JMajora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOaJibHblEe CpEJCTBA OOIIEHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYallWH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;



BJIQJIETh PA3IUYHBIMH CHOCOOaMM OOILEHUS U B3aUMOJECHCTBHUS, MOHUMATH
HaMEPEHUs IPYTUX JIIOAEH, MPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECeTHUKY
U B KOppPEeKTHOMH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHMMATh U HCIIOJIB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaJbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (HOPM B3aMMOJIEHCTBUSA MPHU PEIICHUH Y4eOHOH 3a1auH;

BBIOMpPATh TEMAaTHKy M METOJbl COBMECTHBIX NEUCTBUM C y4y€ToM OOIIuX
UHTEPECOB M BO3MOKHOCTEH Ka)I0T0 WieHa KOJIJICKTUBA;

OPUHUMATh 1I€Td  COBMECTHOM  JEATENbHOCTH, OpPTraHW30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTHIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpenensaTb poid ¢ y4€TOM MHEHMH y4YaCcTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHWBAaTh Ka4yeCTBO CBOEr0 BKJIaJa W KaXKIOTO yYaCTHHKAa KOMaHABI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OIICHMBATh HUJEU C TO3UIUA HOBHU3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUITHATHBHBIM.

OByaieHUe YHMBEPCAJIbLHBIMH PeryJISSTUBHBIMHU AeHCTBUAMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBICHUS TNPOOJIeM U UX
pEIICHMS B )KM3HEHHBIX U YUeOHBIX CUTYyaITUsX;

BBIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUUN IIEJIEBBIE W CMBICIOBBIC
YCTaHOBKHM B CBOMX JEWCTBUSAX U IMOCTYIKAaX MO OTHOIICHHUIO K JKUBOM MPHUPOJE,
CBOEMY 3/I0POBBIO U 37I0POBbIO OKPY’KAIOIIUX;

CaMOCTOSITENTFHO OCYIIECTBIISITh MO3HABATEIBHYIO NEATEIbHOCTD, BBISBISTH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laud B 00pa30BaTeIbHON
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIITOYTCHHIA;

JlaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM;

pacImpsTh paMKH y9eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA;

JieNiaTh OCO3HAHHBIN BBHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelleHue;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;



c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAHULIUU B
pasHbBIX O0JacTAX 3HAHWM, TOCTOSIHHO TOBBIINIATH CBOM 00pa3oBaTENbHBIN U
KyJbTYPHBII YPOBEHD.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESATEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJETh HABBIKAMHM  IIO3HABATEIBHON  peQueKCMH Kak  OCO3HAHMS
COBEPIIAEMBIX JEHCTBHUM M MBICIUTENIBHBIX IPOLECCOB, UX pe3yJbTaTOB U
OCHOBAHUI, UCNOJIb30BaTh NPUEMBI peQuIeKCUM NJIsl OLEHKU CUTyallud, BbIOOpPA
BEPHOT'O PEILIECHUS;

YMETh OLEHUBATh PUCKM W CBOEBPEMEHHO IPUHUMATH PELIEHUS IO HUX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHTBl JAPYIMX IIPU AaHAIN3E pPE3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsATHE ceOs ¥ APYTUX:

PUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl APYrMX I[pU AaHAIHU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIBTATDBI

[IpenmeTHBIE pE3yNbTaThl OCBOCHHS COJEPKAHHMS Y4eOHOro mpeamera
«buonorusiy Ha yrayOJIEHHOM YpOBHE OPHEHTHUPOBAHBI Ha OOECIEUYCHHE
npopuapbHOro  oOyueHus:  oOydawonuxcss  Ouojmornv. OHHM  BKJIIOYAIOT:
crienuduyeckue 151 OMOJIOTMU HayYHbIE 3HAHUS, YMEHUS U CITIOCOOBI IEUCTBUMN MO
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
peaNbHBIX KU3HEHHBIX CUTyanusx. [IpemMerHbie pe3ynbTarhl MPEeACTaBICHBI 10
rojiaMm U3y4eHusl.

[IpeameTHBIC pe3yNbTaThl OCBOCHHS y4ueOHOTO Tpeameta «buosorus» B 10
Kacce NOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJH OHOJIOTHH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  PpEIICHHH TpobJieM  paruoOHaIbLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYAET:
OCHOBOTIOJIAaraloIfe OUOJIOTHYECKHE TEPMUHBI W TOHATUSA (JKU3HB, KIIETKA,



OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYISIUSA, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnetounas teopus T. lIBanna, M. Ilneiinena, P. BupxoBa, XxpoMmocoMHas TeOpHst
HacnenacTBeHHocTH T. Moprana), yudenus (H. WM. BaBumoBa — o meHTpax
MHOTOO0pa3usi W MPOUCXOXKIACHUS  KYJbTYpPHBIX  pacTeHWil),  3aKOHbI
(eaHOOOpa3usi OTOMKOB TMEPBOrO TMOKOJICHMS, PACIICIUICHHS, YACTOTHl T'aMeT,
HE3aBUCUMOTO HacienoBanuss [. Menaens, TOMOJIOTUYECKHX PSAJOB B
HacJIeACTBEHHON N3MEHUYUBOCTH H. . Bagumnoga), MIPUHIIHATIBI
(KOMILJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJAaMH HAyYHOTO IIO3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX UCCIEAOBAHUSX KHUBBIX OOBEKTOB (OMHCAHUE, HU3MEpPEHHUE,
HaOJIFOICHNE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIC TPU3HAKUA: BUPYCOB, KIETOK MPOKAPUOT U
HYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, paCTEHUM, ’KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB U CUCTEM
OpPraHOB pACTEHHM, JKUBOTHBIX, 4YEJIOBEKa, IMPOLIECCOB >KU3HEACITEIHLHOCTH,
MPOTEKAIOIIUX B OpraHU3Max PacTeHUH, )KUBOTHBIX M YEJIOBEKa, OMOJIOTMYECKHUX
MPOLIECCOB: 0OMEHa BemIeCTB (MeTaboIM3M), MPEeBpaIlEHUs SHEPTUU, OPOKEHUS,
aBTOTPO(HOrO U reTepoTpodHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, Mel03a, TaMeTOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOXXEHUS,  WUHJIUBUAYAIBHOTO  pa3BUTUsA  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3HCa, UCKYCCTBEHHOIO 0TOODA;

YMEHHE YCTAaHABJIMBAaTh B3aUMOCBSI3M MEXK]y OpPraHOWJAMHU KJIETKH U UX
GYyHKIUSIMH, CTPOCHHEM KJIETOK pa3HBIX TKaHEWM M WX (QYHKIUSIMH, MEXITY
OpraHamMM M CHUCTEMaMd OpPraHOB Yy pPAaCTECHM, >KMBOTHBIX M YEJIOBEKA U HUX
GYHKIUSAMM, MEXIY CUCTEMaMH OpPraHOB M HMX (PYHKUIUSIMHU, MEXAY >STaramu
oOMEHa BEIIECTB, dTarlaMH KJIETOYHOTO IUKJIA U KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
TanaMu 3MOPUOHAIBHOTO PA3BUTHS, TEHOTHUNOM U (HEHOTUTIOM, (PEHOTUIIOM U
(dhakTopamu cpebl OOUTaHUS;

YMEHUE BBISIBISTh OTJIMUUTEIIbHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM UYMCIIE
pacTeHUM, )KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl I0Ka3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIT;

YMEHHE peliaTh OMOJIOTHYECKUE 3a/1a4d, BBISBIATh TIPUUMHHO-CJICACTBEHHbIC
CBSI3U MEXKJTY UCCIICTYEMBIMU OMOJOTUYECKUMH MPOIECCAMU U SIBIICHUSMH, JIEaTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHUHU MOJIYYEHHBIX PE3yJIbTATOB;

YMEHUE BBIMOJHATh JTA0OpAaTOpHBIE W TPaKTUYECKHe paboThl, cOOII0IaTh
MpaBuJia NMpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;



YMEHUE BBIIBUIaTh THUIIOTE3bl, MPOBEPITH HX SKCIEPUMEHTAIBHBIMU
cpeacTBamMu, (GopMynupys Leidb HCCIEIOBAHMS, AaHAJU3UPOBATH IOJIYYECHHBIC
pE3yNbTATHI U EJIaTh BHIBOABL;

YMEHHME y4acTBOBaThb B Y4E€OHO-MCCIENOBATENbCKOW paboTe mo OHOJIOorud,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e LIKOJIbHBIX HAy4YHBIX OOILIECTB, U
nyOJMYHO  NPEACTaBIIATh  NOJIYYEHHBIE  pE3yJbTaTbl Ha  YYEHHYECKHX
KOH(EpEeHIINSIX;

YMEHHME OLICHUBATh JTUYECKHUE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUI B
obnmactu  Ouosormu ¥ MEAULIMHBI  (KJIOHMpPOBaHHWE,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHME, HAIPABIECHHOE M3MEHEHUE T'€HOMa U CO3JaHHUE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHOU
JESATEIIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMLMHBI, OMOTEXHOJOTUHU, BETEPUHAPUH,
CEJIbCKOI'0 XO034KCTBa, MUILIEBON MPOMBIIIIIEHHOCTH, YIIIyOJIaTh O3HABATENIbHBIH
WHTEPEC, HAIIPABJIEHHBIM HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOUIEH Mpodeccuu 1
IPOJOJDKEHNE OHOJOrMYecKoro oOpa3oBaHMs B OpPraHU3alMsIX CPEAHEro
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

[TpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 11
Kjlacce NOJDKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OHUOJIOTUU B CHUCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
KapTHUHBl MHpa, B IO3HAHWU 3aKOHOB NPUPOJBI M PEIIEHUHU 3KOJOTUYECKHX
npobyieM 4YeloBeYecTBa, a TakKkKe B PEIIEHWH BOMPOCOB PALMOHAIBHOIO
IPUPOJIOTNIOIB30BaHUs, U B (POPMUPOBAHUU LIEHHOCTHOTO OTHOIICHUS K IPUPOJIE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BJAJETh CHUCTEMOM OMOJOTMUECKHUX 3HAHMUN, KOTOpas BKIIOYAET
ONpeNeNeHUs] U TOHMMaHUE CYIIHOCTHM OCHOBOIIOJIAralolMX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(aBomonronHas teopust Y. JlapBuHA, CHHTETHYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CeBepuoBa — 0 nyTsX U HanpasieHusx 3Bontouuu, B.M. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapaum u B. BaiinOepra,
3apoapiieBoro cxojactea K. M. boapa), mpaBuna (munumyma HO. Jlubuxa,
HKOJIOTUYECKON MHpaMubl 3HEpruu), rumnoressl (rumoresa «vupa PHK» V.
['unGepra);

YyMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMH  HAYYHOIO  IO3HaHMS,
UCIOJIb3YEMbIMU B OMOJIOTHYECKUX UCCIIEIOBAaHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(omcanue, M3MepeHue, HaONIOJCHHE, SKCIIEPUMEHT), CIOCOO0aMH BBISIBICHUS H
OLICHKH aHTPOIOT€HHbIX U3MEHEHU B PUPOJIE;



YMEHUE BBIIEIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIIEHO30B,
IKOCUCTEM H Omochepbl, CTAOMIM3UPYIOMIETO, IBIKYIIETO H Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa, aJIJIOTIaTPUUECKOTO u CUMIATPUIECKOTO
BUI000pa30BaHusl, BIUSHUS JIBIDKYIIUX CHJI BOJIONNU HAa TEHOMOH]T MOMYJISINH,
MIPUCIIOCOOICHHOCTH OPTaHM3MOB K Cpejie 0OMTaHUs, YepeIOBaHUs HANPABICHUH
HBOJIIOLINU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCHUCTEMAX;

YMEHHE YCTaHABIMBATH B3aUMOCBSI3M MEXAYy IIPOIECCAMH SBOJIOIHH,
JIBUKYITUMH CHJIAMH aHTPOIIOTE€HE3a, KOMIIOHCHTAMHU Pa3IMYHBIX SKOCUCTEM H
MIPUCTIOCOOICHUSIMHA K HUM OPTaHU3MOB;

YMEHHE  BBISABIATH  OTJIMYUTCIBHBIC  TIPU3HAKH  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K cpelie 0OWTaHWs, aOMOTHYECKUX M OMOTHYCCKUX
KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBsI3€Hi  OpraHM3MOB B  COOOIIECTBaX,
aHTPOIIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl OKA3aTENbCTBA POACTBA OPraHM3MOB Pa3HBIX
CHUCTEMATHYCCKUX TPYIIT, B3aUMOCBS3U OPTaHU3MOB U CPe/Ibl OOUTAHUS, CAMHCTBA
YEeJIOBEYECKMX pac, HEOOXOJUMOCTH COXpPaHEHUS MHOTooOpasusi BHIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI 1 UETIOBEUYECTBA;

yMEHUE peliaTh OMOJIOTUYECKUE 3aa4U, BBISABISITH IPUUUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIeyeMbIMU OMOJIOTMYECKUMU TIPOIECCAaMH U SBIICHUSMU, 1€TaTh
BBIBOJIBI 1 TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3yJIbTATOB,;

YMEHUE BBIMOJIHATh JIA0OpATOpHBIE M MPAKTUYECKUE PadOThI, COOIIOJATH
npaBuia npu padboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OKCIEPUMEHTAILHBIMU
cpencTBamMu, (GOpMyIUpys Leidb HCCICIOBAHMs, AHAIW3UPOBATH IOIYYCHHBIC
PE3yNbTATHI U ICNIaTh BEIBOBL;

YMEHUE Y4YacTBOBaTh B y4e€OHO-UCCIIEIOBATEILCKOW paboTe Mo OMOJIOTHH,
HKOJIOTUU W MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TIPEACTABIATH  TOJYYCHHBIC  PE3yJbTaThl Ha  YYEHHYECKHX
KOH(pepeHUusIX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEIOBEKA
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEJICTBUAX U CIOCO0axX MpeaoTBpaIeHUs
rII00aabHBIX H3MEHEHUH B Onocdepe;

YMEHHUE OCYIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiell mpodeccuoHalbHON
JESITEIIbHOCTH B 00J1aCTH OMOJIOTHH, DKOJIOTUH, TIPUPOIOTIONH30BAHMS, MEIUIINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUU, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOU
MIPOMBIIIUICHHOCTH, YTIyOJATh TI03HABATENbHBI WHTEPEC, HANpaBICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmn W MPOAOHKCHHE
OMOIOTHYECKOT0 00pa30BaHUsl B OPTaHM3AIMIX CPEAHETO MPOPECCHOHATHLHOTO U
BBICIIIET0 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(undposbie)

oOpa3oBaTe/ibHbIE

pecypchbl

buoiiorus kak Hayka

JKuBBIe cuCTEeMBI U X HU3YUCHUC

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

buonorus knerku
XHUMHYECKask OpraHu3anus KIETKN

CrtpoeHue u QyHKINH KIETKU

14

18

0.5

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

OOMeH BellecTB U MpeBpallleHue SHEPTUH B
KJIETKE

Hacnencreennas unpopmanus u
peanu3anus e€ B KIETKE

JKU3HEHHBIN UK KIETKA

19

0.5

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

10

Crpoenue u GyHKIUU OPraHU3MOB

Pazmuoxxenune u Pa3BUTHUEC OPraHU3MOB

26

10

1.5

1.5

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

11

I'enernka — HayKa O HaCJICACTBCHHOCTHU U
HN3MCHYUBOCTHU OPTaHN3MOB

0.5

http://school-
collection.edu.ru/
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12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1 collection.edu.ru/
http://school-

13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1 ;
collection.edu.ru/

14 I'eneruka yenoBeka 3 0.5 it ://S.C hool-
collection.edu.ru/
http://school-

15 Cenekiusi OpraHu3MOB 5 1 _‘M
collection.edu.ru/
http://school-

16 broTrexHoIOrMsa M CHHTETHYECKast OMOJIOTHS 3 ;
collection.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 13
11 KJIACC
KoanuectBo yacos JJIeKTPOHHBIE
HaumeHnoBaHue pa3aesioB U TeM undpoBbIe
Ne ni/m P Konrpoasnbsie IIpakTnueckue (ubp )
NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 3apoKIEHUE U Pa3BUTHE 3BOJIOLMOHHBIX 7 http://school-
MpEeJICTaBICHUN B OMOIOTHI collection.edu.ru/
n http://school-
2 Mukpo3Bostonus 1 €€ pe3yabTaThl 20 2 collection.edu.ru/
3 M . 8 http://school-
AKpOABOJIIOIUS U €€ pe3ysIbTaThl collection.edu.ru/
4 [IpoucxoxxaeHue u pa3BUTHE KU3HU HA 20 15 http://school-

3emite

collection.edu.ru/
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5 [IporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 13 1 .
collection.edu.ru/
DKOJIOTUsl — HayKa O B3aUMOOTHOIIICHUSIX htto://school
6 OpraHU3MOB M HaJJOPIaHU3MEHHBIX CUCTEM 4 0.5 THLEBLI00
. . collection.edu.ru/
C OKpY’Karomiei cpeaon
7 OpranusMmel U cpeia 0OuTaHus 11 15 it ://S.C hool-
collection.edu.ru/
8 DKOJIOTHS BUJIOB U TOMYJISIIUAN 11 05 htt ://S.C hool-
collection.edu.ru/
9 DKOJIOTHS COOOMIECTB. DKOIOTHUECKIE 16 05 http://school-
CHCTEMBI ' collection.edu.ru/
10 buocdepa — riobaibHas SKocucTeMa 6 it ://S.C hool-
collection.edu.ru/
http://school-
11 q ntp://school-
€JIOBEK M OKpY’Karomiasl cpeia 7 collection.edu.ru/
12 Ob6o0611aro1iee MOBTOpeHNE 15 ht ://S.C hool-
collection.edu.ru/
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 136 7.5



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

		2024-09-08T16:00:14+0400
	00d30fa2570b696e9c
	Жигулевцева Ольга Борисовна, директор




