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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma mo yuebHOMy npeamery "buonorus” (manee - OU0NOTHs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOTO 3aKk0HA OT 29.12.2012 No 273-03
«O6 o6paszoBanuu B Poccuiickoit @enepanum»y, ®I'OC COO, KoHienmuu mnpernogaBaHus
yuebHoro npeamera «bHonoTrs» U OCHOBHBIX TOJIOKEHUH (enepanbHON paboueil mporpaMmbl
BOCIIUTAHUSL.

VYueOubii npeamer «buonorus» yriyonéaHoro ypoBHs wusydeHus (10-11 kiaccer)
SBIISICTCSI OJIHUM M3 KOMIIOHEHTOB NpeAMETHON oOnactu «EcTecTBEeHHO-HAay4YHBIE MPEIAMETHD.
Cornacao mnonoxenusm PI'OC COO mpodunbHble ydeOHBIE NpPEAMETHI, H3ydaeMble Ha
yrayOnEHHOM YpOBHE, SBJISIFOTCSI criocoOoM nuddepernuanmm oOydeHUsT Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsI M TPHU3BAaHBI 00ECTIEUYUTHh NMPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIUM,
CpPeIHUM OOIIMM, CPEIHUM MPOPECCHOHAIBHBIM U BBICIIUM OOpa3zoBaHueM. B To ke Bpems
KaX/IbI M3 9THX Y4eOHBIX MPEIMETOB JIOJHKEH OBITh OPUEHTHPOBAH HA MPHOPUTETHOE PEIICHNE
00pa3oBaTeNbHBIX, BOCIHUTATENFHBIX M Pa3BUBAIOIIMX 3a/1a4, CBSA3aHHBIX C MPO(OpUCHTAITUEH
oOyJaromuxcss W CTUMYJIMPOBAHHEM HWHTEpeca K KOHKPETHOW 00JacTh HAayYHOTO 3HAHW,
CBSI3aHHOTO C OWOJIOTHEW, MEIUITMHOM, SKOJIOTHEH, TCHUXOJOTHEH, CIOPTOM WM BOCHHBIM
JIeTIOM.

[Iporpamma no yue6HOMY npeamety "buonorus" naér nmpeacraBieHue o LEIU U 3a7adax
u3ydeHus yueOHoro npeamera «buosnorus» Ha yriayOol€HHOM ypOBHE, OIIpeeNsieT 00s13aTeIbHOE
(MHBapMaHTHOE) TPEIMETHOE COJEp)KaHHWE, €ro CTPYKTYPUPOBAaHHE IO pa3/ielnaM M TeMaM,
pacnpezenieHue 1o KiaccaM, peKOMEH/IyeT MOCIe0BaTeIbHOCTh U3yYeHHs y4eOHOTO MaTepuasa
C y4€TOM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSA3€H, JIOTMKM Yy4eOHOro mpoiiecca,
BO3PACTHBIX O0COOCHHOCTEH oOydarommxcs. B mporpamme mo OHOJIOTHU peaM30BaH MPUHITUIL
MPEEMCTBEHHOCTH C H3ydyeHHEeM OWOJIOTMM Ha YpPOBHE OCHOBHOTO o00miero oOpa3oBaHuS,
Onmaromaps 4eMy IpPOCMATPUBAETCS  HANpaABICHHOCTh HAa  MOCIEAYIOIlee  pa3BUTHE
OMOJIOTMYECKUX 3HAHHWM, OpPUEHTUPOBAHHBIX Ha (GOPMUPOBAHHE ECTECTBEHHO-HAYUYHOTO
MHPOBO33PEHHUS, IKOJIOTUYECKOTO MBIIIICHUS, MPEICTaBICHUM O 3J0pOBOM oOpas3e >KHU3HU, Ha
BOCIIUTaHHE OepeXKHOr0 OTHOIICHUS K OKpyXKarlled NpupogHoil cpene. B mporpamme mo
OMOJIOTMHM Tak)Ke IOKa3aHbl BO3MOXKHOCTH y4yeOHOro mpeamera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO k mIaHUPYEMBIM JHUYHOCTHBIM, METANPEAMETHBIM M MPEAMETHBIM
pedynbrataM o00ydeHHss U B (OPMUPOBAHMU OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIHHOM
JEeSITeIbHOCTH OOYy4YaloUIUXcs MO0 OCBOCHHMIO COJAEp)KaHUS OHOJOrHdyeckoro oOpa3oBaHHs Ha
yYpOBHE CpeIHEero o0IIero 00pa3oBaHus.

VYueOusblii npeamer «buosnorus» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMs 3aBepIIaeT
Oouosnoruueckoe oOpa3oBaHUe B IIKOJE U OPUEHTHUPOBAH HA pAaCIIUpEHUE U yriayOyieHne 3HaHul
oOyyaromuxcs O JKMBOM MPHUPOJE, OCHOBaX MOJEKYISIPHOH M KJIETOYHOH OHOJIOTHUH,
AMOpPHUOJIOTUHA U OWOJIOTUU Pa3BUTHUS, TEHETUKH, CEJEKIUU, OMOTEXHOJIOTHH, SBOJIOIMOHHOTO
yUEHUS U IKOJIOTHUH.

Nzyuenne yuebHnoro npenmera «buosnorus» Ha yriryOJleHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJITOTOBKY OOyYalomMXcs K MOCIEeNyIoUEeMy TMOIy4eHHIO OHOJIOTHYECKOro 00pa3oBaHUS B
By3aX M OpraHH3alMsix CpeaHero npodeccruoHansHOro obpasoBanus. OCHOBY €ro CoAep)KaHUs
COCTaBIIsIET cHUCTeMa OWOJIOTMYECKUX 3HAHUW, TMOJIYYEHHBIX NpPHU U3YUYEHUU OOy4arolIUMUCS
COOTBETCTBYIOLIUX CHCTEMAaTUYECKUX pa3fesoB OHOJOTMM Ha YpPOBHE OCHOBHOTO OOILEro
obpazoBanus, B 10—11 kmaccax 3T 3HaHUS MOMYYalOT pa3BUTHE. Tak, paclIUPEeHbI U YrIIyOIeHbI
OMOJIOTMYECKHE 3HAHUS O PACTEHUSX, KUBOTHBIX, rpubax, OaKkTepusx, opraHM3Me 4eJOBeKa,
OOIIMX 3aKOHOMEPHOCTSX JKU3HHU, JOMOJHUTEIHHO BKIIOYEHBI OMOJIOTMYECKHE CBEICHHS



IIPUKJIATHOTO M TIOMCKOBOTO XapaKTepa, KOTOPbIE MOYKHO HMCIOJIb30BaThb KaK OPUEHTUPBI JUIf
nocneayomero Beibopa npodeccun. Bo3morkHa Takke MHTErpanus OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIUMHU 3HAHUSIMH, ITOTYICHHBIMHU 00yUYaIONTUMUCS TIPH U3y4CHUH (DU3HKHU, XUMUH,
reorpadgunu U MaTEeMaTHKH.

CrpykTypa mnporpammbel 1o ydeOHomy mpeamety "buosorus" otpaxaeTr CHCTEMHO-
YPOBHEBBII U 3BOJIIOLMOHHBIA MOAXOJbl K M3ydeHHIO Ouojoruu. CoriacHO UM, H3y4aroTCs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3allly,
SBOJIIOLIMM OPraHUYeCKOro Mupa Ha 3emie, COXpaHEHUS OHOJIOTHYECKOro pa3sHoOoOpas3us
wranetsl. Tak, B 10 kimacce M3y4aroTCs OCHOBBI MOJICKYJSIPHON M KICTOYHOH OWOJIOTHH,
SMOPHOIOTHN M OMOJIOTHH Pa3BUTHUs, TEHETUKHA U CEJICKIIMH, OMOTEXHOJIOTUN U CUHTETUYECKOM
OMOJIOTUH, AaKTyalM3UPYIOTCA 3HaHUS OOydarmmxcs 1o OOTaHWKE, 300JI0TUH, aHATOMUH,
¢usmosorun yenoBeka. B 11 kimacce M3ydaroTcsi SBOTIOIMOHHOE YUE€HHE, OCHOBBI IKOJIOTHH U
ydeHue o ouocdepe.

VYueOHnplii npenmer «buonorus» mnpuszBaH o00ecEeYUTh OCBOEHHE OO0ydaroLIUMUCS
OMOJIOTMYECKUX TEOpUM U 3aKOHOB, WJEH, MNPUHIMIOB M IMpaBWI, JIEXKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHON KapTHHBI MHUpPA, 3HAHUA O CTPOEHHH, MHOTOOOpasuu u
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MOIMyJsAlnud, OWOIEHO3a, SKOCHCTEMBI, O BBIIAIOIINXCS
Hay4HBIX JOCTIKCHHSIX, COBPEMEHHBIX HCCIEAOBAHHUSAX B OHWOJIOTHH, MPHUKIAIHBIX aCIeKTax
Oouonornyeckux 3HaHui. [l pa3BUTHUS U MOJAJIEp’KaHUs MHTEepeca oOydaroumxcs K OHOJIOrHH
Hapsiy CO 3HAUUTEIbHBIM 00BEMOM TEOPETHUECKOTO MaTepualia B COJAEPKAaHUH MPOrPaMMBbI IO
OMOJIOTMH TIPETYCMOTPEHO 3HAKOMCTBO C HMCTOPHEH CTAHOBJICHHUS W PA3BUTHS TOW WM WHOM
obnacTu OMOJIOTHH, BKJIAJ0M OTEUYECTBEHHBIX U 3apYOEKHBIX YUEHBIX B pELICHHE Ba)KHEHIINX
OMOJIOTMYECKUX U 3KOJIOTHYECKHUX MPOOIIEM.

Henb u3zyuenus yuebHoro npeamera «buonorusi» Ha yriiyonéHHOM ypOBHE — OBJIAJCHUE
0oOy4YaroUIMMUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAJIBHOM OpraHu3alydyd UBBIX CHCTEM
pa3HOro paHra u nNpuoOpeTeHre YMEHUN MCIOJb30BaTh 3TU 3HAHUS B (POPMHUPOBAHUM MHTEpeca
K ompenenéHHoi o0macTu nMpoeCCHOHANBHONU JESITEIPHOCTH, CBA3aHHOW ¢ OMOJIOTHEH, WIH K
BBIOOPY y4eOHOTO 3aBe/IeHUs ISl IPOJOHKEHHsI OMOJIOTUYECKOT0 00pa30BaHMUSL.

JlocTrxkenue 1enu u3ydeHus: yueOHoro npenmera «buonorus» Ha yrmyOiaEHHOM ypoBHE
obecrieunBaeTcs pelIeHueM CIIEIyIOIINX 3a/1ay:

OCBOGHHE OOY4JalOIUMHUCS  CHUCTEMbl  OMOJIOTMUYECKHMX 3HAaHUH: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsIX, KOHIEHIMIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U MpaBHIIaX,
COCTaBIISIIOIIMX  COBPEMEHHYID ©CTECTBEHHO-HAyYHYI) KapTUHY MHpa; O CTPOCHUH,
MHOT000pa3uu U 0COOCHHOCTSIX OMOJIOTUYECKUX CUCTeM (KJIeTKa, OpraHu3M, MOMYNALus, BUJ,
ouoreoreHo3, Ouocdepa); O BBIIAIOUIUXCA OTKPBITUAX W COBPEMEHHBIX HCCIEAOBAHUSX B
OHOJIOTHH;

O3HaKOMJIEHHE  OOydYaromMxcsi ¢  METOJaMH  [O3HaHUS  JKUBOM  MPHUPOJBIL:
UCCIIEIOBATEIbCKUMH METOJaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM U KJIETOYHOM OHOJIOTuH,
AMOPHUOJIOTUN U OUOJIOTHH Pa3BUTHS, TEHETUKU U CENEKIIUU, OMOTEXHOJIOTHH U CHHTETUYECKOM
OMOJIOTHH,  TAJICOHTOJOTHH, JKOJIOTHH); METOJaMU  CAMOCTOSTEIBHOTO  TPOBEICHHS
OMOJIOTUYECKUX HCCIeoBaHUH B Jabopatopud W B mpupoje (HaOIoAeHue, H3MepeHHe,
HKCIEPUMEHT, MOJICIIUPOBAHHE);

OBJIaJiecHuEe OOYYAIONIMMUCS YMEHHMSIMH: CaMOCTOSITENbHO HAaXOIUTh, aHAIM3HPOBATh U
MCIO0JIb30BaTh OMOJIOTUYECKYIO WH(OPMAIIHIO; TTOJB30BATHCS OMOIIOTHYECKOW TEePMHUHOJIOTUEHN U
CUMBOJIUKOW; yCTaHaBIUBaTh CBS3b MEXKIy pa3BUTHEM OHOJOTUU U  COLHUAIBHO-
HKOHOMHYECKUMHU M IKOJOTUYECKUMH MPOOIeMaMy YeI0OBEYECTBA; OILIEHUBATh MOCIEACTBHUS



CBOCW JEATENIbHOCTH TI0 OTHOUICHHWIO K OKpYXKalolleld NpUpOAHON cpenae, COOCTBEHHOMY
3I0POBBI0 ¥ 3J0POBBIO OKPYKAIOIIUX JFOJel; O0OOCHOBBIBATH W  COONIOAATH  MEpBI
npo(MITaKTUKU MH(EKIMOHHBIX 3a00JIeBaHUM, MIpaBUiIa TOBEACHUS B MPUPOJE U 0OeCreueHUs
0€301aCHOCTH COOCTBEHHOM KU3HENEATEILHOCTH B UPE3BBIYAMHBIX CUTYAIUSX HMPUPOTHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepHU30BaTh COBPEMEHHBIE HAYYHbBIE OTKPBITHUS B OOJACTH
OHOJIOTHH;

pa3BUTHE y O0y4aIOUIMXCS MHTEUIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN B Ipolecce
3HaKOMCTBA C BBIJAIONIUMHCS OTKPHITUSAMH W COBPEMEHHBIMU HCCIICJOBAHMSIMH B OMOJIOTHH,
pemaemMpIMU €10 TpoOJIeMaMH, METOJOJIOTHEH OHMOJIOTHYECKOTO HCCIEIOBAHUS, MPOBEACHUS
OKCTIEPUMEHTAIBHBIX ~HCCIICJOBAHUHN, PpEHICHUs OHOJOTMYECKMX 3a/ad, MOACITHPOBAHUS
OMOJIOTHYECKUX OOBEKTOB U TPOIIECCOB;

BOCIHTaHUE y OOYUYAIOMIMXCsI IIEHHOCTHOTO OTHOIICHHS K KMBOW MPHUPOJE B LEIOM H K
OTHEeNbHBIM €€ OOBEeKTaM U SBICHUSIM; (OPMHUPOBAHHE OKOJOTHYECKOW, TEHETHYECKOU
IpPaMOTHOCTH, OOIIEH KylIbTypbl TOBEICHHS B MPHUPOJE; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHI;

nproOpeTeHne 00yJaroIUMHUC KOMIIETEHTHOCTH B PAIllHOHAIEHOM IPHPOIOTIOIb30BAHIH
(coOmronenue TmpaBWJI TOBENCHHS B TPUPOJAE, OXpaHbl BHUAOB, HIKOCHUCTEM, Ouochepsl),
COXPAaHEHHUU COOCTBEHHOTO 3/I0pOBbS U 3/0POBbS OKPYKAIOIIMUX JIOJEH (COOMIONeHHsT Mep
npoduIakTUK  3aboneBaHui, oOecredyeHue  O€30MACHOCTH  KU3HENEATEILHOCTH B
Ype3BBIYaHBIX CUTYALUSIX TPUPOIHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOJIb30 BAaHHS
OMOJIOTMYECKUX 3HAHUI U YMEHUI B TIOBCETHEBHOW KU3HU;

CO3JaHME YCJIOBHHM JUIS OCO3HAHHOTO BbIOOpa OOydYaloOIMMHUCA WHAUBUAYAIbHOMN
00pa3oBaTeIbHON TPAGKTOPUHU, CIOCOOCTBYIONIEH TOCIEAyIOIIEMy TPOQeCCHOHATBHOMY
CaMOOIIPENICTICHUIO, B COOTBETCTBMM C HWHAMBUIYAJbHBIMH HHTEpPECAMH M MOTPEOHOCTIMU
peruoHa.

OO6miee 4yMCIO 4YacoB, OTBEACHHBIX HA HW3YYCHHE OWOJIOTHU Ha YriyOJIEHHOM YpPOBHE
cpeanero obirero obpasoBanwus, coctaBisger 204 gaca: B 10 wmacce — 102 gaca (3 gaca B
Hemeno), B 11 kimacce — 102 gaca (3 yaca B Hezesio).

OTb6op oOpraHu3alMOHHBIX  (GOpM, METOJOB U CPEIACTB OOY4YCHHS  OHOJIOTHH
OCYILIECTBIISIETCS ¢ YYETOM CHEHU(UKU €ro COJep>KaHus M HAIpPaBIEHHOCTH Ha MPOAOJIKEHHE
O0MOJIOrMYeckoro o0pa3oBaHHs B OPraHU3alUAX CPEAHEro Mpo(ecCHOHAIBHOTO M BBICIIETO
o0OpazoBaHwUsI.

OO0s13aTeNIbHBIM YCIIOBHEM TMPH OOy4eHHH OWOJIOTMM Ha YriyOJEHHOM YpOBHE SIBISIETCS
mpoBeJieHHEe JabOpaTOpHBIX M MpakTHueckux paboT. Tawke ywactue oOyyarommxcs B
BBITIOJIHEHUM TPOEKTHBIX U  Yy4eOHO-HMCCIENOBAaTENbCKUX pabdoT, TeMaTHKa KOTOPBIX
OTpe/eNsAeTCsS y4YUTeleM Ha OCHOBE HMEIOLIUXCS MaTepHUaabHO-TEXHUUYECKUX PECcypcoB U
MECTHBIX MPUPOIHBIX YCIOBUH.



COJEP/KAHUE OBYYEHUA
10 KJIACC

ConepkaHue TPOrpaMMbl, BBIJICJICHHOE  KYpCcu8oM, HE BXOJUT B  MPOBEPKY
rocyaapcTBeHHo# utoroBoit arrectanuu (I'MA).

Tema 1. buosiorusi kak Hayka

CoBpemeHHasi OMOJIOTHS — KOMIUIEKCHas Hayka. KpaTkash MCTOpHUsl pa3BUTHS OWOJIOTHH.
buonornueckne Hayku M u3ydaemble UMHU MpoOiembl. DyHIaMeHTaldbHBIC, MPUKIAJHBIC U
MTOMCKOBBIC HAYYHBIE UCCIICIOBAHMS B OMOJIOTUH.

3HavyeHne OWONOTMH B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBsi3aHHble C Ouojorueil. 3HaueHue OHOJIOTHH B  MPaKTHYECKOU
NESTETPHOCTH YEJIOBEKAa: MEIUIIMHE, CEeJIhCKOM XO3SHUCTBE, MPOMBIIIJICHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpanuu

[Hoptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V. I'apseit, I'.
Mennens, B. U. Bepnaackuii, W. II. IlaBnos, U. . MeunukoB, H. M. Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®. Kpuk, /1. K. bensesn.

Tabmuibt u cxeMbl: «CBsi3pb OMOJIOTUM C APYTUMH Haykamm», «CucTeMa OMOJIOTHYECKUX
HayK».

Tema 2. J)KuBble CHCTEMBI M HX H3Y4YEHHE

XKuBble cucTeMbl Kak mpeaMeT uydeHus ouosgoruu. CBOMCTBA )KUBBIX CUCTEM: €TUHCTBO
XMMHYECKOTO COCTaBa, JUCKPETHOCTh U IEJIOCTHOCTh, CJOXHOCTb M YIOPSIJA0YEHHOCTh
CTPYKTYpBl,  OTKPBITOCTb, = CaMOOpPraHU3allis, CAaMOBOCIPOHU3BEIEHUE,  Pa3/IpakUMOCTbh,
U3MEHUYUBOCTb, POCT U pPa3BUTHE.

YpoBHM OpraHu3alMd JKUBBIX CHCTEM: MOJICKYJISPHBIMA, KJIETOYHBIM, TKaHEBBIH,
OpraHU3MEHHBIMH, MTOMYJISIMOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6UOTEOIEHOTHYECKHUIA),
ouoctepusiit. [Iponeccsl, mpoucxoasiye B KUBbIX cucTeMax. OCHOBHbIE MPU3HAKH >KUBOTO.
Kuzsup kak popma cymiectBoBaHusi Marepuu. Hayku, u3ydaroniye >kuBble CUCTEMbl Ha Pa3HBIX
YPOBHSX OpraHu3allyy.

N3yuenune >xuBBIX cucteM. Metoasl Omosiormueckoi Hayku. HaOmronmenue, maMmepeHue,
SKCIEPUMEHT, CHUCTeMarTu3auus, MeraaHanu3. lloHarue o 3aBUCUMON M HE3aBUCHMOM
nepemenHoil. IlnanupoBanue nskcnepumenta. llocraHoBka u mpoBepka rumnote3. HyneBas
runore3a. [lonsarue BEIOOPKHU U €€ JocTOBEpHOCTh. Pazdpoc B Ouonorunueckux gaHHbIX. O1eHKa
JOCTOBEPHOCTH MOJIYYEHHBIX pe3yNbTaToB. [IpUUMHBI HCKa)KEHUSI pe3ylbTaTOB SKCIIEPUMEHTA.
[ToHsiTHE CTATUCTHUYECKOTO TECTA.

JdeMoHcTpanun

Tabmuiplt u cxembl: «OCHOBHBIE NpPU3HAKU KU3HW», «bUONOrHMuYecKne CUCTEMbI»,
«CBOMCTBA )KUBOI MaTEepUN», «YPOBHU OPraHU3ALNH KUBOU IPUPOIbD, «CTpoeHUE KUBOTHOM
KIeTkn», «TkaHuM  KUBOTHBIX», «CHCTEMBl  OpPraHOB  YEJIOBEYECKOTO  OpraHu3Man,
«buoreonenosy», «buochepa», «MeToapl U3yUEHUS KUBOU TPUPOIBD.

O6opynoBanue: 1abopaTopHOe 000PYyIOBAHUE TS MPOBEACHUS HAOMIOICHUH, U3MEPEHUH,
SKCIIEPUMEHTOB.

IpakTuyeckas padora «licnonb3oBaHue pPa3TUYHBIX METOJOB HPU H3YUYEHUU IKUBBIX
CUCTEM.

Tema 3. Buosorus Kijierku



Knerka — cTpykTypHO-(DyHKIMOHAJIbHAS €IUHHIA KHBOTO. MICTOPUS OTKPBITHS KIICTKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Ilneiinen, P. Bupxos).
OCHOBHBIE NOJI0KEHUS COBPEMEHHOMN KJIETOYHOM TEOPUHU.

MeTtoapl MOJIEKYJISIPHOM UM KJIETOYHOM OMOJIOTHM: MHUKPOCKOMHUsS, Xpomarorpadusi,
anekTpodopes, METOJ MEYEHBIX aToMOB, Jau(epeHIraTbHoe  HEeHTpUudyrupoBaHHe,
KYJIbTUBUPOBAaHUE KIIETOK. M3yuenue ukcuposanHvlx Kiemokx. DNEKTPOHHAasT MUKPOCKOIIHS.
Kongokanvnaa muxpockonus. Bumanvroe (npusicuzneHnoe) uzyienue Kiemox.

JdeMoHcTpanuu

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

Tabmuuet u cxembl: «CBETOBOI MUKPOCKOI, «DIEKTPOHHBIH MUKpPOCKOT, «McTOpwHs
Pa3BUTHSI METOJIOB MUKPOCKOITHUI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MUKpOIpEnapaThl paCTUTENIbHBIX, )KUBOTHBIX H
OaKTepHATBHBIX KIETOK.

IIpakTnueckas padora «3ydeHre MeTO10B KJIETOUHON OnoJsiorun (xpomarorpadus,
anekTpodopes, nuddepennuanbHoe neHTpudyruposanue, [TLIP)».

Tema 4. XumMHu4ecKkasi OpraHu3alus KJIETKH

XUMHUYECKUHN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPaMUKPO3JIEeMEHThI. Boia u €€ posb

KaK pacTBOpPUTEJNA, peareHra, ydacTHe B CTPYKTYPHUPOBAHUHU KIIETKH, TETUIOPETYJIALNH.
MunepasnbHbIe BELIeCTBa KIETKH, UX OuoJiornyeckasi poib. Posib KATHOHOB ¥ @aHUOHOB B KJIETKE.
Opranuyeckue BellecTBa KIeTKU. buonornyeckue nonuMepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpYKTYypbl OenkoBO MoJiekyibl. [lepBuyHas cTpykTypa Oenka, HenTuHas
cBs3b. Bropuunas, TpeTudHasi, yeTBepTUYHas CTPYKTYpHI. JleHaTyparus. CBolicTBa OETKOB.
Knaccudukanus 6enxos. buonornyeckue Gynkunn 6eiakoB. Ilpuonol.

YrineBoapl. MoHOCaxapuabl, IUCaxapujibl, OJIMTOCaXapuibl W mojucaxapuabl. OOmuit
IUIaH CTPOGHHMSI M (PU3UKO-XMMHUYECKHE CBOWCTBA YIieBONOB. buonornuyeckue (yHKIUH
YTJIEBOJIOB.

Jlunae!. IMaapodunsHO-THIPOPOOHEIE CBOICTBA. Knaccudukanus JIMIIUIOB.
Tpurmuuepunsl, pochomunuabl, Bocku, crepoubl. buonoruueckue ¢pynkuuu aunuaoB. OOmiue
CBOMCTBa OHOJIOTUYECKMX MeMOpaH — TEKydecTb, CIIOCOOHOCTb K CaMO3aMbIKaHHUIO,
MOJIYITPOHUIAEMOCTb.

Hyxneunossie kucnotel. JIHK u PHK. Ctpoenune HykinenHOBBIX KHUCIOT. HykieoTumsbl.
[Tpunnun komrmiementapHoct. IIpaBuno Yapradda. Crpykrypa JHK — nBoitnas crimpaib.
Mectonaxoxaenue u ouonornueckue ¢pyukuuu JJHK. Bunst PHK. ®@ynkiun PHK B kietke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B Mosiekyine AT®. buonornyeckue
¢byakiun  AT®. BoccraHOBIEHHbIE MEPEHOCUYHMKH, WX (QYHKUUM B KIeTKe. [[pyeue
HyKIeo3uompugocghamol (HTD). CexBenupoBanue  JIHK.  Memoow:  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHas Ouoiiorusi: Omoxumudeckue u OMOPU3UUECKHE HCCIEOBAHUS COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTYphl OuOMOINEKyl. Moodenuposanue cmpykmypvl u QYHKYui
buomonexyn u ux komniexcos. Komnvromepmwiii ouzaiin u opeaHudeckuil cunmes OUOMONEKYI U
UX HEeNnPUPOOHBIX AHATI0208.

JdeMoHcTpanuu

[Hoptpertst: JI. Tlonunr, JIx. Yorcon, ®. Kpuk, M. Yunkusnc, P. ®panknun, ®. Caurep, C.
IIpy3unep.

Juarpammel:  «PacnpeneneHne XMMHMUYECKHX DJIEMEHTOB B  HEXKHMBOW IMPHUPOAE»,
«Pacrpenenenne XMMUYECKUX 3JIEMEHTOB B KUBOU IIPUPOAE».



Tabmuuer u cxemsl: «lleproguueckass Tabnuia XUMHYECKHX 3JIEMEHTOBY», «CTpoeHHe
MOJIEKYJIBl BOJIbI», «BemiectBa B cocTaBe opraHu3mMoBy», «CTpOEHHE MOJIEKYIBI OenKa,
«CTpyKTypBl OETKOBOW MOJEKYNIb», «CTpoeHHE MOJEKYN YrieBoJoB», «CTpOeHHE MOJIEKYI
munuaoBy», «HykiiennoBble KUCIOTB), «CTpoeHne MoseKyasl AT®».

O6opynoBaHue: XMMUYECKas [TOCYAa U 000pyI0OBaHUE.

JladopaTopHas padora «OOHapyKeHHE OCIKOB € MOMOIIBI0 KAU€CTBEHHBIX PEAKITHIN.

JlabopaTopHas padora «lccienoBaHue HYKJIEMHOBBIX KUCIOT, BBIIEICHHBIX U3 KIETOK
Pa3IUYHbBIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKuMHU KJIETKH

Tunel KIeTok: 3ykapuoTHyeckas U mpokapuoTuueckas. CTpyKTypHO-(QPYHKIHOHAJIbHbBIE
00pazoBaHUs KIETKH.

Crpoenue mnpokapuoTuueckoil kietku. Kiierounas creHka Oaktepuii U apxeil.
OcoOeHHOCTH CTpPOEHUsl TeTepOoTPOPHON U aBTOTPOPHON MPOKAPUOTUUYECKUX KIETOK. MecTo u
POJIb MPOKAPUOT B OUOIIEHO3AX.

Crpoenre n QpyHKIMOHUPOBAHUE dYKapHOTHUYECKOM KkieTku. Ilna3marnueckas MmemOpaHa
(mna3manemma). CrpykTypa miaa3MaTudeckol MeMOpaHbl. TpaHCIOPT BEIIECTB yepes
I1a3MaTHYecKyl0 MeMOpaHy: mnaccuBHbIM (nuddysusa, obneru€nnas nuddysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopt). Ilomymponunaemocts MeMOpanbl. Pabora
HaTPUH-KaJIMEBOTO Hacoca. DHJIOIUTO3: MUHOIUTO3, (arouTo3. JK301mMTo3. Kinetounas cTeHka.
CrpykTypa ¥ QyHKIMHU KJIETOYHOM CTEHKH pacTeHUM, TpruOOB.

Huromnazma. I[luto3omb. Ilutockener. JIBmkeHue umTomiazMbl. OpraHouabl KIETKH.
OnHomeMOpaHHBIE OpraHOMIBI KJIETKU: dHAomIasMarndeckas cetb (DIIC), ammapar [Nombmxw,
JU30COMBI, X CTpoeHue M ¢GyHKUMH. B3auMocBsI3b OAHOMEMOpPAHHBIX OPraHOUAOB KIIETKH.
CtpoeHue rpaHyasIpHOTO peTukynyMa. Mexanusm uanpasnenus oeakos ¢ OIIIC. Cunte3
pactBopuMbIX  OenkoB. CHHTE3  KICTOYHBIX  MeMOpaH. [maakuii  (arpaHyJaspHBIN)
SHJOIUIa3MaTHYeCKud peTukyaym. CekperopHas ¢yHkums anmapara [onbmxu. Moougurkayus
benxoe 6 annapame I onvoocu. Copmuposka benxos 6 annapame I 01v0xcu. TpancropT BENIECTB
B KJeTke. Bakyosnu pactutenbHbIX KiaeTokK. Kinetounslii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOWAbI KIETKUA: MHUTOXOHIpPUHU, IUIACTUIbL. [Ipoucxoodicoenue
mumoxonopuii u naacmuo. Cumbdbuoeenez (K.C. Mepeockosckuti, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MUTOXOHIpHM U 1wiactui. llepBuyHble, BTOpPUYHBIE U CIOXKHBIE IUIACTHIbBI
(OTOCHHTE3UPYIOUINX JIYKApUOT. XJIOPOILIACTHI, XPOMOIUIACTBI, JIEHKOIUIACTHI  BBICIIMX
pacTeHu.

HememOpanubie opraHoupl kieTku CTpoeHHe U PYyHKIUU HEMEMOpPAHHBIX OPraHOHIOB
KIeTku. Pubocombl.  [Ipomesxcymounvie  uramenmol. MukpopuiaMeHTsl. AKmuHosbie
Muxkpoguramenmol. MpbIlIEUHBIE KIETKU. AKMUHOBble KOMNOHEHMbl HeMbIUEUHbIX KIeMmoK.
MuxkpotpyOouku. Kietounsnii wnentp. CTpoeHue U JBHKEHHE JKIYTHKOB U PECHHYEK.
MuxkpotpyOouku 1uTorasMel. LleHTpuons. beaku, accoyuuposantvle ¢ MUKpoguiamenmamu u
muxpompybouxamu. MomopHvle benxu.

SAnpo. Obonouka sapa, XPOMATHH, KapUOIUIa3Ma, SIPHIINIKU, UX CTPOCHHE U (PYHKIUH.
SnepHblii 6enkoBbIH MaTpuKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B MHTEp(a3HOM
anpe. dyxpomamun u cemepoxpomamut. beaku XpoMaThHa — TUCTOHBI. J{uHamuxa s0epHou
0601104KU 8 Mumo3se. H0epHwvili mpaHcnopm.

Knerounsie  BkimtoueHus. CpaBHUTENbHAs  XapaKTEPUCTHKA  KIETOK  3YKapHOT
(pacTuTenbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



[optpetsl: K.C. MepexkoBckuid, JI. Mapryinuc.

Tabmuuer u cxembl: «CTpoeHHE JYKapHOTUYECKOM KiIeTKn», «CTpOeHHE >KHUBOTHOM
KIeTKkn», «CTpoeHue pacTUTENbHON KIETKN», «CTpOeHuE MUTOXOHAPUN», «Snpo», «CtpoeHue
IIPOKAPUOTUYECKOMN KIETKU.

O6opynoBaHue: CBETOBOW MMKPOCKOI, MHUKpPOIIpenapaThl pPACTUTENBHBIX, YKUBOTHBIX
KJIETOK, MUKpOIIpenaparbl 0aKTepUaIbHbIX KIETOK.

JlabopaTopHas padora «/3yueHne CTpOCHHS KIETOK Pa3IMYHBIX OPTaHU3MOBY.

IIpakTnueckas padora «l3yueHue cBOMCTB KJIETOUHOI MEMOpPaHBI».

JlabopaTopHasi padora «lccienoBanue miaa3Moiin3a U JEMIa3MOJIM3a B PaCTUTEIIbHBIX
KIIETKax».

IIpakTnueckas padora «l/3yueHue ABMKEHUS HUTOIIA3Mbl B PACTUTENbHBIX KIETKAX).

Tema 6. OOMeH BelecTB U NMpeBpalleHHe IHEPTHH B KJIeTKe

AccUMWIALNS U TUCCUMWISILIUS — JIBE CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BELECTB:
aBTOTPOQHBIK M  TrerepoTpoHbIl. VYyacTue Kuciaopoja B  OOMEHHBIX  IpOIECCax.
OHepretuyeckoe oOecneyeHue KieTku: mpespameHue AT® B 0OMEHHBIX MpolEeccax.
@depMeHTAaTUBHBIM XapakTep peakuui KieToyHoro metabonm3ma. depMmMeHTBl, HX CTpOEHueE,
cBoiictBa u MmexaHusMm geiictBus. Kodepmentsl. Otnuuust (pepMEHTOB OT HEOpPraHMYECKUX
Katanu3aTopoB.  benku-aktuBaTtopbl M OEJNKU-UHTHOUTOpPBI.  3aBUCHUMOCTh  CKOPOCTH
(epMEeHTAaTUBHBIX PEAKINIl OT pa3InYHBIX (PAKTOPOB.

[lepBUUHBIN CHMHTE3 OpPraHMYECKUX BellecTB B KieTke. DotocuHTe3. AHoxcueenuvii u
oxcuzenHvlll pomocunmesz 'y obaxkmeputi. Ceemocobupaiowjue nueMeHmsl U NUSMEHMbL
peaxkyuonHoz2o yenmpa. Ponb xmoporuiactoB B mpoiecce ¢ortocuHTe3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. 1IpoaykTUBHOCTh (HOTOCHHTE3A.
Brustaue pa3nuanbix pakTopoB Ha CKOPOCTh POTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XemocuHre3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHUHTETUKOB:  HUTpUPULKpPYIOLIUE
OakTepuu, jxene300akTepun, cepoOaKkTeprun, BOJOPOIHBIC OaKTEpHH. 3HAUYEHNE XEMOCHHTE3a.

AnaspoOHbie opranu3Mbl. Buapl Oposkenus. [IpoykTel OpOKEeHHS M WX HCIIOJIh30BaHHE
Yel0OBEKOM. AHa3poOHble MHKPOOPraHU3MBl KaK OOBEKTHl OMOTEXHOJIOTMM U BO30OYIUTENN
0ose3Hei.

AdpoOHBIE OpraHu3Mbl. JTanbl SHEpreTuueckoro obmeHa. [loAroroBUTENbHBIN ATarl.
I'mukonan3 — 6ecKUCIOPOAHOE PACIICTIICHUE TIIFOKO3BI.

buonoruueckoe okuciaeHue, Wi KIETOYHOE JbIxaHue. Posib MUTOXOHApPUIN B Mpoleccax
ouonorundeckoro okucineHus. lluknnueckue peaxnuu. OxuciautensHoe GdochopunupoBaHue.
Ouepeus membpannoco epaouenma npomonos. Cummes AT®@: paboma npomonnou ATD-
cunmasel.  [lpeumyiiectBa a’poOHOro myTd oOMeHa BEIIeCTB IMepel  aHadpPOOHBIM.
D¢} dekTUBHOCTH 3HEPTeTUYECKOT0 0OMEHA.

JdeMoHcTpanun

[Hoptpetsr: [Ix. [Ipuctiu, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuuer u cxemsl: «DoTocuHTE3», «IHEpreTuueckuii obmen», «buocuHTes Oenkay,
«Ctpoenue pepMeHTa», «XeMOCHUHTERY.

Ob6opynoBaHue: CBETOBOI MUKPOCKOI, 000py/I0BaHHE Il IPUTOTOBIIEHHSI TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENIapaToB.

JlaGopatopHas padora «/3yueHne KaTaTUTHUECKON aKTUBHOCTH ()epMEHTOB (Ha
IIPUMEPE aMUIIa3bl WM KaTajasbl)».



JlaGopaTtopuass padora «/3ydeHue (epMEHTATHMBHOTO PpACIICIUICHUS IEPOKCHAA
BOJIOPO/JIa B PACTUTENBHBIX U )KMBOTHBIX KJIETKaX».

JlaGopaTopHas padora «CpaBHEeHHE POLIECCOB (POTOCUHTE3A M XEMOCHHTE3a).

JladopaTopHas padora «CpaBHEHUE POLIECCOB OPOKEHUS U JIBIXAHUSD.

Tema 7. Hacnencreennas nngopmanms v peajusanus eé B KieTKe

Peakuuu matpuyHoro cunresa. IIpuHIUN KOMIUIEMEHTApHOCTH B PEAKLUIX MAaTPUYHOTO
cuHTe3a. Peanm3amus HaciencTBeHHOW uWHGopManuu. ['eHeTHYeCKUd KOJ, €ro CBOMCTBA.
Tpanckpunuusa — marpuusblii cuare3 PHK. IIpuHIMNGI TpaHCKpUIIIIMKA: KOMIUIEMEHTApPHOCTD,
aHTUNAPAJUIEIbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ srambl. Yuactue TpancnoptHeix PHK B OmnocuuTese Oenka. YcnoBus
6uocunTesa 6enka. Koauposanue amuHokucioT. Poiabs pubocom B Ouocunrese 6enka.

Cospemennvie npedcmasnenus o cmpoenuu 2enos. Opranuzalus reHoMa y IpoKapuoT U
9yKapuoT. Perynsuusi akTHBHOCTH TE€HOB Yy mnpokapuotT. 'mmote3a omepona (®. XKakoo, XK.
Mano). Monexynapnvie mexanusmvl 3SKcnpeccuu 2eHos y dykapuom. Ponv xpomamuma 6
peayaayuu pabomel 2enog. Perynauns oOMeHHBIX MpoleccoB B kiieTke. Kiierounslii romeocTas.

Bupychbl — Heknerounble (GOopMbI )KM3HU U OOnMraTHble napa3uThl. CTpOEHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kuzmnewnwviti yuxn JHK-cooepocawjux
supycos, PHK-cooepoicawux supycos, baxmepuoghazos. Obpammuas mpanckpunyus, pesepmasd,
unmezpasa.

Bupycupie 3a0oieBaHusi denOBeKa, JKMBOTHBIX, pacrenuit. CIINA, COVID-19,
COLIMANIbHBIE U MEAULIMHCKHE MPOOIEMBI.

Buoungopmamuxa: unmeepayus u ananuz oonvuux maccusos («bigdata») cmpyxmypHuvix
buonoeuveckux OauHvix. Hanomexmnonoeuu 6 oOuonocuu u meduyune. Ilpocpammupyemole
@ynxyuu benxos. Cnocobvl 00cmasku 1ekapcma.

JdemoHcTpauuu

[Toptpetsr: H. K. Kosbrios, 1. M. iBaHOBCKMIA.

Tabmuupt w  cxembl: «buocuHTe3 Oenka», «['eHeTmueckuit Koy, «BuUpyChIY,
«baxTepuodarm.

IpakTuyeckas padora «Co3/1aHre MOJIETIA BUPYCay.

Tema 8. JKu3HeHHBbIH IMKJI KJIETKH

Knerounsrii 1muki, ero mepwonasl u perymsnusa. Matepdaza u muto3. OcobeHHOCTH
mporeccoB, mpoTekaronux B uHTepdase. [loaroroska kietku k nenenuro. IlpecunreTnueckuit
(MOCTMHUTOTHYECKHIA), CHUHTETHYECKMH W TOCTCHHTETHYECKUH (MIPEMHUTOTUYECKHUIT) IMEPHOIbI
nHTEep(da3hI.

Marpuunbiii  cunte3 JHK — pemmukanus. Ilpunnunsr  perummkamuun — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBATUBHBIA  CHHTE3, aAHTUIAPALIEIBHOCTb. MexaHu3m
permmkauun  JIHK.  Xpomocombl. Crpoenue xpomocoMm. Temomepbl u  Tenomepasa.
XpOMOCOMHBII HAbOp KIETKH — KapUOTHUIl. JIUMIoMIHBIN M TramaouaHblii HaOOpbl XpPOMOCOM.
I'omonornunsie xpomocomsl. [10J10BBIE XpPOMOCOMBI.

Henenne kinetkn — MuTOo3. CTaguym MHUTO3a WM MPOUCXOJSALIME B HUX MPOLECCHl. THIIbI
MuTo3a. Kaproknues n nuTokuHes. buonorndyeckoe 3HaueHME MUTO3A.

Perymsimust MuToTHMYecKoro mukia kietku. [Iporpammupyemas kineTtouHas rubenp —
aromnTos.



Knerounoe s1po, XpoMocoMsl, (GyHKIIMOHATIbHAS T€HOMUKA. Mexanusmsl npoaugepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «L{ugpposas knemrkay — buounpopmamuueckue
MoOenu YYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHcTpanuu

Tabmuier 1 cxembl: «KU3HEHHBIA UK KICTKH», «MHTO3», «CTpOEHUE XPOMOCOMY,
«Pennukanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoIpenaparbl: «MHUTO3 B KIETKax KOpEeLIKa
JTyKa».

JlabopaTopHas padora «/3yyeHrne XxpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTaxy».

JlabopaTopHas padora «HaOmoneHnne mMMTO3a B KJIETKaX KOHYMKA KOpELIKa Jyka (Ha
TOTOBBIX MUKPOTIpETIapaTax)y.

Tema 9. CTtpoenne u pyHKIHH OPraHU3MOB

buonornueckoe  paznooOpazue  opraHu3moB.  OJHOKJIETOYHBIC,  KOJIOHHAIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KU3ZHENESITENbHOCTH OJHOKIIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, 0JIHOKJIETOYHbIE IPHObI, OTHOKJIETOUYHbIE BOJOPOCIHH, Apyrue npotuctsl. KomonuanbHbie
OpraHU3MBI.

B3anMocBs3b yacTeil MHOTOKJIETOYHOTO OpraHnu3Ma. TkaHW, OpraHbl U CUCTEMBI OPTraHOB.
Opranusm kak eguHoe nenoe. ['omeocras.

Tkanu pacrenuit. Tumbl pacTUTENbHBIX TKaHEil: oOpas3oBaTenbHas, MOKpPOBHa,
MIPOBOJIAIIAs, OCHOBHAs, MexaHuueckasd. OCOOEHHOCTH CTpOEHMSI, (PYHKUMNH U PacHOJIOKEHUs
TKaHEW B OpraHax pacTECHHIA.

TkaHM JKMBOTHBIX M  4YeJNOBEKA. THUMbl JKUBOTHBIX TKAHEW: AIUTENIHAIBHAS,
COEIMHUTENIbHASA, MbllleuHas, HepBHas. OcoOeHHOCTH CTpoeHHsl, (YHKIHI U PACIONIOKEHUS
TKaHE! B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BeretaTuBHbI€ U T€HEPATUBHBIE OpraHbl pacTeHHil. OpraHbl U CUCTEMbI OPraHOB
YKUBOTHBIX U yenoBeka. OyHKIIMM OpraHOB U CUCTEM OPIraHOB.

Onopa Ttena opranu3moB. Kapkac pacrenuit. CkeneTbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. HapyKHbIl 1 BHYTpeHHUH ckeneT. CTpOeHue U TUIIBI COEIMHEHUS
KOCTEH.

JIBukeHre OpraHu3moB. JIB)KEHHME OJHOKJIETOYHBIX OpPraHu3MoB: amMEOOUAHOE,
KTYTUKOBO€, PpPECHHYHOE. JIBW)KEHHME MHOTOKJIETOUYHBIX PpAaCTEHUW: TPONU3Mbl U HACTHUHU.
JIBuKeHre MHOTOKJICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MbllieuHas cucrema. Pediekc. CkeneTHbie
MBIl U UX paboTa.

[Iuranue opranusmoB. [lornonieHue BOJbI, YIIEKUCIOTO Ta3a U MHUHEPAJIbHBIX BELIECTB
pacteHusmu. llutanue >KUMBOTHBIX. BHYTPUIIONOCTHOE M BHYTPHUKJIETOYHOE IMHUIIEBAPEHUE.
[IutaHnne NMO3BOHOYHBIX JKMBOTHBIX. OTHENbl MUILEBAPUTEIBLHOTO TpakTa. [lumeBaputenbHbIe
xenesbl. [IumeBapurenpHas cucreMa 4eaoBeka.

Jpixanue opranu3moB. [[pixanue pactenuid. [[pixanue >xuBoTHBIX. Juddy3us ra3os uepes3
nmoBepxHOCTh KieTku. KoxHoe npixanue. [[pixarenpHas moBepxHOCTh. JKabepHoe U JErouynoe
IbpIXaHue. JlpIxaHWe TO3BOHOYHBIX JKMBOTHBIX W YEJIOBEKAa. OBOJIIOIMOHHOE YCIOKHEHHE
CTPOEHMs JIETKUX TI03BOHOYHBIX UBOTHBIX. JlpIxarenpHas cHUcTeMa 4YeloBeKa. MeXaHu3m
BEHTUJISIIUH JIETKUX Y NTHI] U MIIEKOTIUTAIONUX. Perynsanus npixanus. J{prxatenbHbie 00bEMBI.

TpancnopT BellecTB y OpraHu3MoB. TpaHCHOpPTHBIE CHUCTEMBI pacTeHuil. TpaHcmopT
BELIECTB Yy JKUMBOTHBIX. KpoBeHocHas cucreMa u €€ opraHel. KpoBeHOcHas cucrema
II03BOHOYHBIX >XKMBOTHBIX U ueinoBeka. Cepalle, KPOBEHOCHBIE COCYAbl M KpoBb. Kpyru



KpOBOOOpalIeHUs.  DBOJIIOLUMOHHBIE  YCIIO)KHEHHSI ~ CTPOCHHMS ~ KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepana u e€ perymnsnusi.

Beinenenune y opraHusmoB. BeipeneHue y pacreHuid. BelaeneHue 'y  JKMBOTHBIX.
CoxparutensHble Bakyonn. Opranel BbiaeneHus. QDuibTpanusi, Cekpenuss u oOpaTHoe
BCAaChIBaHUE KaK MEXaHMU3MBbl pabOThl OpraHoB BblJesneHUs. CBs3b MOJOCTU Tela ¢ KPOBEHOCHOM
U BBIICIUTEIBHONW cUCTeMaMu. BbljesnieHne y MO3BOHOYHBIX KMBOTHBIX M 4esloBeka. [loukwu.
Crpoenne u GpyHKIIOHUpOBaHHE HePpoHa. OOpa30oBaHME MOYH y YEIIOBEKA.

3amura y OpraHu3MoB. 3aliuTa Y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LUCTHI IpOCTEHIINX. 3aluTa y MHOTOKIETOUHbIX pacTeHuil. Kyrukyna. Cpeacrsa naccCuBHOM u
XUMHUYECKOM 3a1uThl. DUTOHUUIBI.

3amura y MHOTOKJIETOYHBIX )KMBOTHBIX. IIOKpOBBI U MX MpoU3BOAHBIE. 3allIUTa OpraHu3mMa
or Oone3Hedl. MMMmyHHast cucrema uenoBeka. KIeTOYHBIH M T'yMOpajdbHBIE UMMYHUTET.
Bpoxnéuuelii u  npuoOpeTéHHbIN  crneurduyeckuii UMMYHUTET. Teopus  KIOHAJIbHO-
cenektuBHOro ummyHnuteta (I1. Dpaux, ®@. M. bepuer, C. Tonerasa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BpoXIEHHOIO HMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUI.

PaznpaxkxumocTs W perynsuus y OpraHu3MoB. Pa3zapakuMocTh y OJHOKIETOUYHBIX
opranm3moB. Takcucel. Paznpaxxumocts U perynsuus y pacteHuil. PocToBble BemiecTBa M HX
3HauYEHUE.

HepBHas cuctema u peduiekTopHasi perynsuusi y >KMBOTHbIX. HepBHas cucrema u eé
OT/ieNbl. DBOJIIOIIMOHHOE YCJIOXKHEHUE CTPOCHHUS HEPBHOM CHUCTEMBI y >KMBOTHBIX. OTaemsl
TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrexc u pednexropnas nyra. besycnoBHbie u
YCIIOBHBIEC pedIIeKCHI.

I'ymopanbpHas perymsinuss ¥ SHIOKPHHHAs CHCTEMa >KMBOTHBIX M 4eloBeKa. JKesesbl
SHIOKPUHHOM CHCTEMBI M WX TOpMOHBI. JleiicTBUe TOpMOHOB. B3auMOCBA3b HEPBHON U
SHIOKPUHHOM cucteM. [ mnoranamo-rumnoduszapHas cucrema.

JdemoHcTpauuu

[Toptpert: U. I1. I1aBnos..

Tabmuupel u cxemsl: «OAHOKIETOUHBIE BOAOPOCIN», «MHOTOKIETOUHBIE BOAOPOCIN,
«baktepun», «lIpocreitmme», «Opranbl I[IBETKOBBIX pacTeHui», «CHUCTeMbl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHYTpeHHee CTpoeHHE HAaceKOMbIX», «TkaHM pacTeHui»,
«KopHeBble cucremb», «CtpoeHue credms», «CTpoeHue IMCTOBOM IUIACTMHKM», «TkaHu
KUBOTHBIX», «Ckener uenoseka», «lIumeBapurenpHas cuctema», «KpoBeHOCHas cucteMar,
«/IpixaTenpHass  cucrema», «HepBHas cucrema», «Koxa», «MpllieyHass CHUCTEMay,
«BorgenurenbHas cucreMay, «OHAOKpUHHAs cucreMa», «CTpoeHne Mplmus», «MMmyHHTETY,
«KumeynononoctHele», «CxeMa NMUTaHUs pacTeHUi», «KpoBEHOCHBIE CHCTEMBI MTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHHue ruipsl», «CTpocHHE IUIaHApUn», «BHyTpeHHEEe CTpOEHHUE JOXKIECBOTO
yepBs», «HepBHas cucrema pbiO», «HepBHas cucrema marymku», «HepBHas cucrema
npecMmblkaomuxcs», «HepBHas cucrema nruny», «HepBHas cucrema MIIEKONUTAIOLIUXY,
«HepBHas cucrema yenoBekay, «Pediexcy.

OO6opynoBaHHe: CBETOBOW MMKPOCKOI, MHUKpOIpenapaTbl OJHOKJIETOYHBIX OPTraHU3MOB,
MHUKpOIpEnapaTsl TKaHEW, paKOBUHBI MOJIIFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOXKUX, )KUBBIC
9K3EMIUIIPhl KOMHATHBIX PAaCTeHUH, repObapun pacTeHUI pa3HbIX OT/ENOB, BIaKHBIE MTPETapaThl
KHUBOTHBIX, CKEJIEThI TI03BOHOYHBIX, KOJIJIEKIIMA OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YEIOBEKa,
o0opyZoBaHWE Uil JEMOHCTpPAllMd T[IOYBEHHOIO W  BO3JYIIHOTO NHUTAHUS  PACTEHUH,
pacuierieHusl Kpaxmaiga M OelIKOB MoJ AeHCTBUEM (epMeHTOB, 00OpydOBaHUE IS



JEMOHCTpPALIMU OIBITOB 10 U3MEPEHUIO )KU3HEHHON €MKOCTH JETKUX, MEXaHU3Ma JIbIXaTeJIbHbIX
JBUKEHUM, MOJIETIN TOJIOBHOTO MO3ra PAa3IMYHBIX KUBOTHBIX.

JladbopaTopHas padora «/3ydyeHue TkaHel pacTeHUN».

JlabopaTopHas padora «/3ydyeHne TkaHel KUBOTHBIXY.

JladopaTopHas pa6ora «/3ydueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. PasmMHo:KeHMe U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHUS OPraHU3MOB: Oecrosioe (BKIII0Yas BEreTaTUBHOE) U 10JI0BOE. Bujibl
0ecroJyIoro pa3MHOKEHHUS: TIOYKOBAHUE, CIOPYISALUSA, (PparMeHTaIHsl, KIOHUPOBAaHUE.

[lonoBoe pasmuoxenue. IlonoBbie kieTku, wim ramersl. Meio3. Craauun Meho3sa.
IToBenenne xpomocom B Meinose. Kpoccunrosep. buonornyecknii ¢cMbICI Mel03a U IIOJIOBOTO
nporecca. Menos 1 ero MecTo B )KM3HEHHOM LIUKJIE OPraHU3MOB.

[IpenzapoapimeBoe pasButue. ['ameroreHes y JkMBOTHbIX. IlojioBble — JKeme3bl.
OOpa3oBaHue M pa3BUTHE MOJOBBIX KieTOK. Crepmarorene3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

Omo10TBOpEHNE U AMOPUOHATBHOE pa3BUTHE XKUBOTHBIX. CrOCOOBI OTUIOOTBOPEHUS:
Hapy)KHOe, BHyTpeHHee. [lapreHorenes.

NnauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOPHOJIOTUsl — HayKa O pa3BUTUU
opranu3MoB. Mopgocenez — oona uz enasnvix npoonem smopuonoeuu. Konyenyus mopgocenos
u moodenu mopghocenesa. Cranuu sMOpUOreHe3a KUBOTHBIX (Ha mpuMepe Jarymku). Jpobiaenue.
Tunsl apobnenus. /[Jemepmunuposannoe u HedepmuHuposanHoe opoobnenue. bnacmyna, munol
onacmyn. OcoOeHHOCTH NpOOJIEHHS MIIEKOMUTAIOMIMX. 3apO/bIINIEBbIEe JTUCTKU (TacTPYJIALIUs).
3akiialka OpraHoB M TKaHEW W3 3apOJBIIIEBBIX JUCTKOB. B3anMHOE BiIMsAHHE YacTeu
Pa3BUBAIOIICTOCS 3apojblilia (dMOpHOHAIbHAS WHAYKIHWSA). 3akKiagka TIUlaHa  CTPOEHUS
JKUBOTHOTO KaK pe3yJabTaT HUEpPaAPXUYECKUX B3aUMOJCUCTBUM TeHOB. BrnugHue Ha
AMOpPHOHAIEHOE PAa3BUTHE PA3IMYHBIX (PaKTOPOB OKPYKAOIIEH CPEeIbI.

Poct u pa3Butne xuBOTHBIX. I[locTamOpuoHansHBI mepuon. [Ipsmoe u HempsiMoe
pazButue. PazButue ¢ Meramopdo3oM y OECHO3BOHOYHBIX W TIO3BOHOYHBIX JKHUBOTHBIX.
buonoruueckoe 3HaueHHE NPSIMOTO M HEMPSIMOTO Pa3BUTHSI, UX PACIPOCTPAHEHHUE B MPUPOJIE.
Tunsl pocta XUBOTHBIX. DaKkTOpbl pETYISIUN POCTa >KUBOTHBIX U dYenoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL Y JKMBOTHBIX M 4ejoBeka. [lepuoabl OHTOreHe3a 4eoOBeEKa.
Crapenue U cMepTh Kak OMOJIOTHYECKHE MPOLIECCHI.

PasmHoOxkeHue u pazButue pactenuwil. ['ametodut u cnopodut. Meio3 B KU3HEHHOM
uukine pacrenuil. OOpa3oBaHHMe CHOp B TMpolecce Meio3a. [ameToreHes y pacTeHUil.
OmnonoTBOpeHHEe W Pa3BUTHE PACTUTENBHBIX OpraHu3MoB. JIBoilHOE OIJIOJOTBOpPEHHE Y
LBETKOBBIX pacTeHuil. OO6pazoBaHue U Pa3BUTHE CEMEHHU.

MexaHU3MBbl PEryasIuu OHTOT€HE3a Y PACTEHUH U )KUBOTHBIX.

JdeMoHcTpanun

[Hoptpersr: C. I'. HaBamun, X. llnemas.

Tabnuuel u cxemsl: «BereraTuBHOE pa3sMHOKEHHE», « TUIBI OECIONIOro pa3zMHOKEHUS,
«Pa3MHOXX€HHE XJIAaMUAOMOHAJbI», «Pa3MHOXeHHe »HBIIIeHb», «Pa3MHOXEHUE THUAPBD,
«Merio3», «Xpomocomsl», «l'amerorenes», «CTpoeHHE SNWLEKIETKH U CIEPMAaTO30MAa»,
«OcHOBHBIE cTaguu OHTOreHe3a», «lIpsmoe m Hempsimoe pasButue», «Pa3BuTue Maiickoro
Kykayn, «Pa3Butue capanum», «Pa3Butue asarymku», «JIBOHHOE OIUIOJAOTBOPEHUE Y LIBETKOBBIX
pacteHuit», «CTpoeHHE CeMSIH OJHOJIOJBbHBIX M JBYAOJBHBIX pacTeHUW», «KU3HEHHBIH LMK
MOpPCKOW  KamycThl», <« KU3HEHHBIH IMKI MXa», <OKU3HEHHBIH [HKI MManOPOTHHUKAY,
«OKU3HEHHBIN IUKII COCHBDY.



O6opynoBaHue: CBETOBOH MUKPOCKOII, MUKPOTIPEapaThl SHIICKIETOK U CIIEPMATO30HIOB,
MoJienb «L{uKT pa3BUTHS JIATYIIKI.

JladbopaTtopnass pabora «M3yueHue CTpOEHUS TMOJIOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

IIpakTHyeckasi padora «BrisgBieHNE TPU3HAKOB CXO/ICTBA 3aPO/IBIIICH TO3BOHOUYHBIX
YKUBOTHBIX).

JladopaTopHas padora «CTpoeHHe OpraHOB Pa3MHOKEHUS BBICIINX PACTCHUI.

Tema 11. 'eHeTHKka — HAyKa 0 HACJIEICTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

Wctopus craHoBieHUS U PAa3BUTUS TeHETHMKU Kak Hayku. Pabotel I'. Menpens, I'. ne
@®pusa, T. Moprana. Ponb oTeuecTBEHHBIX YuU€HbIX B pa3Butuu reHetuku. Pabdorer H. K.
Konenosa, H. U. BaBunora, A. H. benozepckoro, I'. JI. Kapneuenko, 10. A. ®unmunuenxo, H. B.
Tumodeepa-Pecosckoro.

OcCHOBHbIE TEHETHYECKUE TOHATHUS U CUMBOJIBI. | OMOJIOTHUHBIE XPOMOCOMBI, aJUIeNIbHbBIC
TeHBbI, AJbTEPHATUBHBIC TPU3HAKK, JOMHHAHTHBIA M PELECCUBHBIA TPH3HAK, TOMO3UTOTA,
TeTEepPO3UroTa, YMcTas JUHUS, TUOpuabl, reHoTwr, (eHoTur. OCHOBHBIE METOAbl TEHETHUKHU:
rUOPUA0TIOTMUECKUM, TUTOJIOTUYECKHI, MOJIEKYJIIPHO-T€HETUYECKHH.

JdeMoHcTpauuu

[Toptpersr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. Y. Basunos, A. H.
benozepckuii, I'. 1. Kapneuenxko, FO. A. ®ununuenko, H. B. TumodeeB-PecoBckui.

Tabmuibl U cxembl: «MeTOIbI TEHETHKNY, «CXEeMBI CKPEIITUBAHUS.

JladopaTopHas pa6ora «/[po3oduia Kkak 00bEKT TEHETHIECKUX UCCIETOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HAC/IEACTBEHHOCTH

Monorubpuanoe ckpemmuBanue. IlepBeiii 3akoH MeHzmenss — 3akoH e€AMHOOOpa3us
rudbpusioB mepBoro mokoJsieHus. IlpaBuno momunupoBanus. Bropoit 3akoH MeHmenss — 3aKoH
paciuernyieHus npu3HakoB. L{uTonornyeckre 0CHOBbI MOHOTMOPUAHOTO CKpeniuBaHus. [ unoresa
YUCTOTHI FaMeT.

AHanmuzupyroniee  ckpempBaHue.  [IpoMeXyTOuHBId ~ XapakTep  HACJIEIOBAHUSA.
Pacuiennenne npu3HakoB Npy HEMOJIHOM JOMUHUPOBAHUH.

JlurnOpugHoe ckpemuBaHue. Tperwit 3akoH MeHaenss — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHUS MPU3HAKOB. L{uToNornyeckne 0OCHOBBI TUTUOPUTHOTO CKPEIIUBAHUS.

CueruieHHOe HacnenoBanue npusHakoB. PaboTer T. Moprana. CuerieHHOe Hace0BaHUE
I€HOB, HAPYILIEHHUE CLETUICHHUS] MEXAy FeHaMU. XPOMOCOMHasl TEOPHs HACJIEICTBEHHOCTH.

I'enetnka mosia. XpoMOCOMHBIM MEXaHU3M ONPEICICHHS Moja. AyTOCOMBI U TOJIOBBIE
XpoMocoMBbl. ['OoMOrameTHbli M TeTeporaMeTHbId MoJ. ['eHeThdeckas CTPYKTypa IMOJIOBBIX
xpoMocoMm. HaciienoBanre Npu3HaKkoB, CIEIVIEHHBIX C MOJIOM.

l'enotun kak nenoctHas cucrema. llneloTpornus — MHOXKECTBEHHOE JEHCTBHUE TIEHA.
MHoxecTBeHHbIN ajienu3M. B3aumoneicTBue HeasieNnbHBIX TIeHOB. KOMIUIEeMEHTapHOCTb.
Onucras. [lonumepusi.

['eHeTnyeckuil KOHTPOJIb pa3BUTHSl PACTEHHWH, JKUBOTHBIX M 4YEJOBEKa, a TaKke
(GU3MOJOTMYECKUX TPOIECCOB, TOBENCHUS ¥ KOTHUTUBHBIX (yHKIui. ['eHeTnueckue
MEXaHHU3MBbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — MapasuT» M «XO3iUH —
MUKpOOHOMY. ['eHeTH4ecKre aclieKThl KOHTPOJISI M M3MEHEHHS HACJIEICTBEHHONW HH(pOpMaIuH B
MOKOJIEHUSX KJIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

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



Tabmuuer u cxemsl: «IlepBoiii U BTOpoil 3akonbl Mennenss», «Tperuit 3akon Menaens»,
«AHanuzupyrollee ckperuBanue», «Henomnnoe noMmunupoBanue», «CLENIEHHOE HACIEI0BaHNE
MIPU3HAKOB y Ipo30dmibly, «[ 'eHeTrka momna», «Kapuotum yenosekay, «Kapruotur apo30huiib,
«Kapuotun nruiisl», «MHOKECTBEHHBIN allIen3M», «B3anmonencTeue reHoBy.

ObopynoBanue: MOJENb IS JEMOHCTpAIMH 3aKOHOB €IMHO00pa3usi THOPHUIIOB MEPBOTO
MIOKOJIEHUS U paCIICIUICHUS IMPU3HAKOB, MOJEIb Ui JIEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacCJIeJOBaHUS MIPU3HAKOB, MOJIENb JUIsl AEMOHCTPALlMU CLEIUIEHHOTO HAcJIel0BaHuUs IPU3HAKOB,
CBETOBOW MHUKPOCKOTI, MUKpoTpenapat: «Jpo3odumay.

IIpakTnueckas padora «/3ydeHue pe3yabTaTOB MOHOTMOPUAHOIO CKPELIMBAHUS Y
TPO30(HITBI».

IIpakTnueckas padora «/I3yyeHue pe3ynbTaTOB JUTHOPUAHOTO CKPELIMBAHUS Y
TPO30(UITBI».

Tema 13. 3aK0OHOMEPHOCTH H3MEHYHBOCTH

B3aumopneiictBue reHotuna u cpeasl Mnpu QopMHpoBaHUM (peHoTuna. M3mMeH4YHBOCTh
npu3HakoB. KauecTBeHHbIE M KOJMYECTBEHHbIC MPU3HAKW. Buapl  HW3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJICICTBEHHASL.

MoaundukanroHHas W3MEHYUBOCTh. Ponb cpensl B dopMupoBaHUH MOAM(PUKAIMOHHON
n3MeHunBocT. Hopma peakuuu npusHaka. BapuannoHHbI psin M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(MDUKAITMOHHONW H3MEHIHMBOCTH.

l'enoTunuueckas wW3MEeHUYMBOCTh. (CBOWCTBA TE€HOTHUIHUYECKOW W3MEHUYHMBOCTH. Bubl
T€HOTHUITUYECKON M3MEHYNBOCTH: KOMOMHATHBHASI, MyTaIl[MOHHASI.

KomOunatuBHAsT M3MEHYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBAa KOMOMHATHBHOM
M3MEHUYUBOCTH. PO KOMOMHATHBHON M3MEHYMBOCTU B CO3JaHUU T€HETHUECKOTO Pa3HoO0Opa3us
B MpeJenax OJHOrO BUAA.

MyranroHHass M3MEHUYMBOCTh. BuIpl MyTanmii: Te€HHbIE, XpPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W WMHAYLUPOBAHHbIE MYyTalMH. SepHblE W LUTOIIA3MATHUYECKHE MYTALMH.
ComaTnueckue W moJioBble MyTanuu. [IpUuMHBI BO3HUKHOBEHHMS MyTauuil. MyTareHbl U HX
BJIUSIHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAaLMOHHOTO IIpoliecca. 3aKOH TOMOJIOTMYECKHX
psanoB B HacieactBeHHOW wu3MeHunBoctd (H.M. BaBuioB). BHesnmepHas W3MEHUMBOCTh U
HAaCJEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, PONb INUSEHEMUYECKUX (PAKMOPOo8 8 HACIeO08aHUU U
UBMEHYUBOCMU (PeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHcTpanun

IToptpetsr: I'. ne ®pus, B. Noranncen, H. U. BaBumnos.

Tabmumpr u cxeMbl: «Bunael u3MeHunBOCTHY, «MoaudUKaMOHHAs W3MEHUYHUBOCTbHY,
«KoMmOuHaTiBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OmiaomoTBopenue»,  «l'eHeTuueckue
3a00JieBaHUS YeNIOBEKay, «BUapl MyTaruin.

O6opynoBaHue: XuBble W repOapHbIe SK3EMIUIIPHI KOMHATHBIX PACTCHHM, PHUCYHKHU
(oTorpacum) KUBOTHBIX C PA3TUUHBIMU BUAAMU U3MEHYMBOCTH.

JlabopaTopnass pabGora «lccnemoBaHue 3aKOHOMEPHOCTEW  MOAM(PUKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHne BapHallMOHHOTO psAJla U BApUALMOHHOW KPUBOM».

IIpakTnyeckas padora «Mytanuu y 1po30(uiisl (Ha TOTOBBIX MUKPOTIpENaparax)y.

Tema 14. I'eHeTnKA Ye10BeKa

Kapuotun denoBeka. MexayHapoaHas mporpamMma HCCIEIOBaHUS T€HOMa YeJIOBEKa.
MeTobl M3y4eHHUs TEHETUKH YENIOBEKa: TeHealorHuecKuid, OMM3HEOBBIN, IUTOTEHETUIECKHM,
MOMYJISIIMOHHO-CTAaTUCTUYECKHUH, MOJIEKYJIIpHO-TeHeTUUeCKU. COBpEMEHHOE OIPE/IEIIEHHE



TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHUE, B TOM 4KcCIie ¢ nomolbto [TL[P-
aHaynn3a. HacnencrBenHsle 3a00seBanys yenoBeka. ['eHHbIE 1 XPOMOCOMHBIE 00JIE3HH YEJIOBEKA.
Bone3nn ¢ HacienCTBEHHOW MPeIpacnoiOKEHHOCThIO. 3HAYEHUE MEIUIMHCKON Te€HETUKU B
NPEJOTBPAIICHNH M JICYCHUU TeHETUYECKUX 3a00JIeBaHMI dYeloBeKa. MeIMKO-TEeHETHYECKOe
KOHCybTHUpoBaHue. CTBONOBbIE KIETKU. [JoHSITHE «TeHeTHYeCKOro rpy3a». DTHYECKUE aCIIEKThI
UCCIIEI0OBAaHUI B 00JaCTH pEAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (HakTOpPhI MOBBIIICHHONH YYBCTBHTEIBHOCTH YEIOBEKa K (DM3NYECKOMY U
XMMHUYECKOMY 3arps3HECHHUIO OKpYKarollel cpenapl. ['eHeTrmyeckas mNpeapacrosaoKeHHOCTh
YEJIOBEKA K MMaTOJIOTUsM.

JdeMoHcTpanuu

Tabmuipr u cxemsl: «Kapuotun yenoBeka», «MeTonbl M3ydeHHs] TEHETUKHU YE€IOBEKay,
«['eneTnueckue 3a60I€BaHUS YETOBEKAY.

IIpakTnueckas padora «CocTtaBieHre U aHAJIU3 POJIOCIOBHOM».

Tema 15. Cestekniusi opraHu3sMoB

JlomecTukanust U ceiekuus. 3apoXKIeHHE CelIeKIUuu U jaomectukanuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHuss 1 MHOrooopasus KyJbTypHBIX pacTeHul. Posb cenexiuu
B CO3JaHUM COPTOB pACTEHHMM MW TMOpPoJ KUBOTHbIX. CopT, moponaa, mTaMM. 3aKOH
TOMOJIOTUYECKHUX PSIIOB B HacieACTBeHHON m3meHunBoctr H. WM. BaBuioBa, ero 3Hadenue st
CEJICKITMOHHOM pabOTHI.

Metoibl cenekIMoHHOM pa®oThl. McKycCTBEHHBINH OTOOp: MacCOBBIM U MHIMBUIYaJIbHBIH.
DTanbl KOMOWHAIIMOHHOW ceNleKIuu. VcnbiTaHue Mpou3BOAUTENEH 1O MOoTOoMCTBY. OTOOp MO
TEHOTHUITY C MTOMOIIBIO OLIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP IO T'EHOTHUITY C IIOMOIIBIO aHATTN3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CeJIEKIMOHHOW paboTel. PaawanuoHHpIi U
XUMHUYECKUH MyTareHe3 Kak HWCTOYHUK MyTaluil y KyJIbTYpHBIX (OpPM OpraHu3MOB.
Hcnonp30BaHre TEHOMHOTO pEIaKTUPOBAHUSA U MeEToJoB pekomMOmHaHTHRIX JIHK  mnsa
MOJIY4YEHUS UCXOTHOTO MaTepuana JJis CeIeKIHH.

[lonyuenune monurmionnoB. BuyrpuBumoBas rulpuamsanus. bruskoponacTBeHHOE
CKpelllMBaHue, Wik UHOpuauHr. HepoacTBeHHOE CKpeluBaHue, Wik ayropuaunr. ['ereposuc u
ero mnpuuuHbl. lcnons3oBanume rerepo3uca B ceneknuu. OtrganéHHas TUOpHUIM3ALUSL.
[Ipeononenne Oecrnonns MEXBUIOBBIX TUOpUIOB. JOCTHIKEHHS CEJeKIUU pACTeHUH U
KUBOTHBIX. «3e1éHas pegonoyusiy.

CoxpaHeHHe U M3YYEHHE T€HETUYECKUX PECYpCOB KYIbTYPHBIX PACTEHHH U UX TUKHX
poauyelt s co3aHusl HOBBIX COPTOB U TMOPUIIOB CENIbCKOXO3SHUCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U ynpasienue 2eHemudecKUMU pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YEJIAX VIVUULEHUS CYUWeCmBYIOWUX U CO30aHUsl HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NPUMEHeHUeM COBPEMEHHbIX Memo008 HAYYHLIX UCCIIe008aHUL, Nepedosblx uoell u
nepcneKmuBHbIX MexHON02Ul.

JdeMoHcTpanuu

IToptpersr: H. M. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, II. I1. JIykesanenko, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.

TaGnuue! u cxembl: «LleHTPBI MPOUCXOXKIECHUS U MHOT0O00pa3us KyJIbTYPHBIX PACTCHHI»,
«3aKOH TOMOJIOTMYECKHUX PSIOB B HACJIEICTBEHHONW W3MEHUMBOCTH», «MeETOAbl CEIEKLIUN»,
«Otnanénnas rubpuanzanusy, «MyTtareHes.

JlabopaTopHas pabora «l3yueHue copToB KyJIbTYpHBIX PACTE€HHI M MOPOJ JOMAIIHUX
KUBOTHBIX».



JlabopaTopHas padora «/3yueHrne METOJ0B CEJEKIINHU PACTCHUI».

IIpakTnueckas padora «lIpuBuBKa pacTeHUID».

Ikekypeust «OCHOBHBIE METOJbI U JIOCTHXKCHHS CEJICKIIMU PAaCTeHUM M KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHIUIO, MJIEMEHHYI0 (epMy, COPTOUCHBITATEIbHBIN yJacTOK, B TEIUTUYHOE
XO035ICTBO, B J1a0OpaTOPHUIO arpPOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHoJI0rusl M CHHTeTHYECKAas OHOIOT U

OOBbeKTbI, HCIIONb3yeMble B OMOTEXHOJOIMHM, — KJIETOYHBIE U TKAaHEBBIE KYJIbTYpHI,
MUKpPOOPIraHU3Mbl, HX XapakTepucTuka. TpaaulMOHHAs OHOTEXHOJOTHS: XJieOoleUueHue,
MOJTy4eHHE KUCIIOMOJIOYHBIX MPOAYKTOB, BUHOAenue. Mukpoobuonorndeckuii cuares. OOBbEKTHI
MUKPOOHOIOTUYECKUX TeXHOJIOTUH. [Ipon3BoACcTBO Oenka, aMHHOKUCIIOT U BUTAMUHOB.

CozlaHue  TEXHOJOTMM W MHCTPYMEHTOB  LIEJICHANpPABICHHOIO  HM3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LIE€JIbIO MOJYYEHHS] OPraHU3MOB M UX KOMIIOHEHTOB, COJAEPKAINX
HE BCTpevarourecs B Npupojie ONOCUHTETUYECKUE ITYTH.

Kiterounas unxenepus. MeTonbl KylnbTypbl KJIETOK M TKaHEW PACTEHHMM U JKUBOTHBIX.
Kpuobanku. Comatuueckas rubpuausanuss U coMaTHueckuid smOpuorenes. Mcmonb3oBaHue
TatiOWJI0OB B CENEKLIMHM pacTeHuu. [lonyuenue MOHOKIOHANbHbIX anmumen. Hlcnonvzoeanue
MOHOKIIOHANbHBIX U NONUKIOHAILHLIX anmumen ¢ meouyune. VICKyCCTBEHHOE OILIOIOTBOPEHUE.
PexkoHcTpyKius SIMIEKIETOK M KIOHUPOBAaHUE >KUBOTHBIX. MeTOJ TpaHCIUIAaHTAlUMH  SAep
KIETOK. Texnonoeuu 0300poénenus, KyIbMUSBUPOBAHUS U MUKPOKIOHAILHO20 DPA3MHONCEHUS
CeNbCKOXO3AUCTNBEHHBIX KVIbMYD.

XpOMOCOMHAsI M T€HHAsl WHKEHEpHUs. VICKyCCTBEHHBIN CHHTE3 I€éHa M KOHCTPYHPOBAaHHE
pekomOunantHeix JIHK. Cozdanue mpanceenuvix opeanuszmos. JIOCTHKEHHUS W TEPCIEKTUBBI
XpOMOCOMHOW ¥ TEHHOW WHXEHEPUH. OKOJOTHYECKHE W OTHYECKHE TPOOJIEeMbl TEHHOU
VHXEHEPUHU.

Menununckue 6uotexnosoruu. [locrrenomuas mudposas meaunuaa. [1IP-1uarnocTuka.
MeTab0JIOMHBIN aHAIN3, TCHOLICHTPUYECKUN aHaIU3 MPOTEOMa YeJIOBEKa JIsl OLICHKU COCTOSTHHS
ero 310poBbs. Mcronb30BaHME CTBOJIOBBIX KIETOK. TapretHas Tepanusi paka. 3D-
OuoumxkeHepuss g pa3paboTku (GYyHIAMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJIOTUH,
CO3JaHMUS. KOMIUIEKCHBIX TKaHEW COYEeTaHHEM TEXHOJOTUH TpPEXMEPHOro OWONPUHTHHrA U
ckaddonauHra Ui petieHus 3a1a4 NepCcoHaTn3UPOBAHHON MEIULIUHBIL.

Coznanue BEKTOPHBIX BaKIMH C IeJIbl0 oOecrieueHuss KOMOWHHUPOBAHHOM 3allUThl OT
Bo3Oyauteneli OPBU, ycraHoBieHHe MOJEKYISIPHBIX MeXaHU3MOB (yHknuonupoBanus PHK-
COJIep>KalluX BUPYCOB, BHI3BIBAIOIIUX 0CO00 OmMacHble 3a00JI€BaHMsI YEIIOBEKA U JKUBOTHBIX.

JdeMoHcTpanun

Tabmuet u cxembl:  «lcmonp3oBaHWE  MHUKPOOPraHM3MOB B MPOMBIILICHHOM
MPOU3BOJCTBEY, «KieTtouHas unxenepus», «I eHHas HHKEHEPUI».

JlabopaTopHasi pa6ora «/3ydyenne o0beKTOB OMOTEXHOIOTUMY.

IIpakTuueckas padora «[loxydeHre MOJIOYHOKHUCIIBIX TPOJTYKTOBY.

IKeKypeusi «bHOTeXHONOTHS — BaKHEHIIIasi MPOU3BOAUTEIbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE IIPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apo:kaeHue U pa3BUTHE IBOJIIHOHHBIX MPEICTABIEHUI B 0HOJIOTHH
OpomoronHas Teopus Y. Jlapeuna. [Ipennocbuiki BO3HUKHOBEHUS AapBUHU3MA. JKHU3Hb
Y Hay4Has aesrtenbHocTh Y. /lapBuHa.



JBuxymue cuibl 3Bojrouuud BuIoB 1o Y. JlapBuHy (BbICOKass WHTEHCHBHOCTb
pPa3MHOXXEHMsI OpPraHW3MOB, HACJEJICTBEHHAs HW3MEHUYUBOCTb, Oopbba 3a CyIECTBOBAHUE,
€CTECTBEHHBIH U NCKYCCTBEHHBII 0TOOD).

Odopminenue cuareTndeckoi Teopun dBoonnn (CTD). HelitpansHas TeOpus 3BOIOIUH.
CoBpeMeHHas 3BOJIIOIMOHHAs OMOJIOTHsI. 3HAUEHUE HBOJIIOLMOHHON TEOpPUH B (POPMHUPOBAHUU
€CTECTBEHHO-HAYyYHOU KapTUHBI MUpa.

JdeMoHcTpanuu

[Hoptpersl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosbe, Y.
Hapsuwn, C. C. YerBepukos, 1. U. llImansrayszen, Jx. Xonnein, . K. benses.

Tabmuuer u cxemsl: «Cucrema xuBoi npupoasl (mo K. JlunHero)», «JlecTHuma >XuBBIX
cymectB (mo Jlamapky)», «Mexanusm (HOpMHUPOBAHHS TPHUCTIOCOOJIICHUM Yy pacTeHHH u
KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyreumectsus Y. lapsunay, «Haxoaxu Y.
HNapBunay», «®Dopmbl OopbObI 3a cymecTBoBaHue», «llopombr romybei», «Muoroodpasue
KYJIbTYpHBIX (popMm KamycTel», «[lopoasl JoOMalIHUX KUBOTHBIX», «Cxema 00pa3oBaHMsI HOBBIX
BusoB (nmo Y. JlapBuHy)», «Cxema COOTHOIIEHUS ABMXKYIIMX CHJI 3BOJIOIUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETHUECKOM TEOPUH 3BOJIOLIUI.

Tema 2. MuUKpo3BOJIIOINS U €€ Pe3yabTaThl

[Monynsiust kak sneMeHTapHas equHHuIa 3BoJONUH. COBpPEMEHHbBIE METOJbl OLEHKHU
FeHEeTUYECKOTO pa3HO0Opa3us U CTPYKTYpbl nomyssiuil. 3meHenune reHo(oHaa MOMyNISIIMM KaK
JJIEMEHTApPHOE HBOJIIOIMOHHOE SBJIEHUE. 3aKOH IeHeTudyeckoro pasHoBecus [[x. Xapau, B.
Baitn6epra.

OneMeHTapHble (BakTOphl (IBIDKYIIME CHJIBI) JBOJIONUW. MYyTallMOHHBIN MpoIlecC.
KomOunatuBHass u3MeHYUBOCTh. Jlpeiid) TEHOB — ciydaliHble HEHAIpaBJICHHbIC W3MCHEHHS
4acTOT ayuienedl B momyiasanusx. D¢dekT ocHoBatens. IDghgexm Oymuvliounoco eoprvluika.
CHudicenue 2enemuuecko2o pazHoobpasus. npudunvl u cireocmeus. Ilpoaenenue s¢pgexma
Opetigha 2enos 6 OonbWUX U Madblx nonyaayuax. Murpanuu. M3omsamus  TOMyIIsuii:
reorpaduueckas (MpoCTpaHCTBEHHAs), OMOJoTHYECKast (PErpo yKTUBHA).

EctectBennsiii oTO0p — Hampaisitomuil (akrop sBodronuu. DOpMbI €CTECTBEHHOTO
0oTOOpa: IBIKYIIMKA, CTAOMIIM3UPYIOUINN, pa3phIBalOIIMi (qu3pynTuBHBIN). [lomoBoit oTOOpP.
Bo3HHKHOBEHHE U 3BOJIOLHUS COLIMATIBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB Kak pe3y/lbTaT MHUKPOIBOIIONMH. Bo3HHKHOBeHHE
npucnocobaeHuit y opranuzmMoB. Apomopdo3ssl u uanoagantauuu. [Ipumepsl npucnocobaeHuit
y OpraHu3moB: Mopdosorudeckue, (pusnogorndyeckue, OHOXHUMHYECKHUE, IOBEJACHYECKUE.
OTHOCHUTENHHOCTH TPUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u cTpykTypa. BumooOpa3oBaHue Kak pe3ylbTaT MHUKPOIBOIIOIHH.
M3onsuus — ximoueBoit ¢dakrtop BumooOpazoBanus. [lytm u cmocoObl BHUI00Opa3oBaHUS:
anjonarpudyeckoe (reorpaduueckoe), CHUMIATPUUYECKOE (9KOJOTMYECKOe), «MTHOBEHHOE»
(momurutonan3anust, rubpuansanus). JJIMTeIbHOCTh BOTIOIMOHHBIX IPOIECCOB.

MexaHu3mbl (OpMUPOBaHUS OMOJIOTMUECKOTO Pa3sHOOOPa3HsL.

Ponp »BOMIOIMOHHOM OHOJIOTUM B  pa3pabOTKe HAy4YHBIX METOJOB COXpaHEHHUs
O6ropazHooOpaszus. MUKPOIBOJIOLUS U KOJBOMIOLUS MApa3sUTOB U UX XO0351€B. MeXaHU3MBI
(hopMHUPOBaHUS YCTOWYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEl.

JdeMoHcTpanuu

[Toptpetsr: C. C. UerBepukos, O. Maiip.

Tabnuue! u cxembl: «MyTalMOHHAS U3MEHUUBOCTHY, «IlomynsauoHHas CTpyKTypa BUaa»,
«Cxema mposiBiIeHUs 3akoHa Xapau—BaitHOepra», «JIBWKyliue CHIBI  3BOJIOLHMHY,



«OKOJIOTHYECKasi M30JSIIMA TOMYISIIUKA CeBaHCKOW Qopenmn», «leorpaduyeckas H30IALIUSL
JIMCTBEHHUIbI CUOMPCKOMN U JINCTBEHHUIB! JaypcKoil», «IlomyasiuoHHbIEe BOJHBI YHUCIEHHOCTH
XAITHAKOB M KepTB», «Cxema JeHCTBHsS €CTECTBEHHOTO o0TOopa», «Dopmbl OOprObI 3a
CYLLIECTBOBAHUEY, «MHnycTpranbHbIi MEJIIaHU3M, «Kusbie HCKOIIaeMBIEY,
«[lokpoBuTENbCTBEHHAsE OKpacka >XUBOTHBIX», «lIpenymnpexnaromas okpacka >KUBOTHBIX»,
«Pu3nonoruueckue aganrauuny, «I[IpucnocodbieHHOCTs OPraHu3MOB U €€ OTHOCUTEIBLHOCTBY,
«Kpurepun Buma», «Bunpl-nBoiinukn», «Crpykrypa Buaa B npupojse», «CrnocoOsl
Buj00OpasoBanus», «l'eorpadguueckoe BHmooOpa3zoBaHMe TpPEX BUIOB  JIAHABIIICHY,
«DKOJIOTHUECKOE BUA000pazoBaHue BUAOB cuHHIY, «[lomummonasr pacrenmii», «KamycTHo-
peNeUYHBINA THOPUIY.

O6opynoBanue: repOapuil pacTeHUM, KOJJIEKIIMA HACEKOMBIX, Uydesia NTHUIl U 3Beper ¢
IpUMepaMy pa3IUYHbIX NPUCIIOCOONICHNH, Yydyerna NTUL U 3BEpell pas3HbIX BHUAOB, repOapuu
pacTeHui OIM3KUX BUJIOB, 00PA30BABIIMXCS PA3IMYHBIMU CIIOCOOAMU.

JlabopaTopHas padora «BrisiBiIeHIE U3MEHYMBOCTH Y 0COOEH 0THOTO BUIAY.

JladbopaTtopnas pabora «lIpucnocoGneHuss OpraHu3MOB ¥ HUX OTHOCHTEJIbHAs
11eTIECO00PA3HOCTHY.

JladopaTopHas padora «CpaBHEHHE BUJOB MO0 MOP(OJIOTHIECKOMY KPUTEPUIOY.

Tema 3. MakpodBoJIIOIUs U €€ pe3yabTaThl

Merto bl U3ydeHus Makpo3Bostonuu. [laneoHTonornyeckue MeTo bl H3y4EHHUS IBOJIIOLINH.
[lepexonHbie GopMBI U PUIIOTEHETUUECKHUE PSIbl OPraHU3MOB.

buoreorpadpuueckue meroapl uszydeHus oBotonuu. CpaBHeHue ¢uopsl U (ayHbI
MaTEepUKOB M OCTPOBOB. buoreorpapudeckue obaactu 3emian. BUabsl-s3HIEMUKH U PETUKTHI.

OMOpHOJIOTMYECKUE U CPaBHUTEIBHO-MOP(OIOTHYECKAE METOAbl U3YyYEHHs HBOJIIOLUM.
I'eneTnyeckne MeXaHU3MBI JBOJIIOLMHM OHTOTEHE3a U IOSIBJICHUS JBOJIIOLIMOHHBIX HOBILECTB.
I'omonornyuHble U aHAJIOTUYHBIE OpraHbl. PynquMeHTapHbIe OpraHsl U aTaBU3Mbl. MOJIEKYIISPHO -
reHeTH4ecKue, OHOXMMHUYECKME UM  MaTeMaTUYeCcKHe METOJbl M3Y4YEHHUS  SBOJIOLMH.
I'omonoruunsie reHsl. COBpeMEHHBIE METO/IbI IOCTPOEHUS (PUIOTEHETUYECKUX JEPEBBEB.

XpPOMOCOMHBIE MYTALIUX U 3BOJIIOLUS TEHOMOB.

O6mme 3akOHOMEpPHOCTH (TMpaBwWiia) dBOJMOUMH. [Ipunyun  cmenvl  QYHKYUL.
HeoOGpatumocts 3Bosonun. AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB HBOJIIOLHH.

JdemoHcTpauuu

[Toptpetsr: K. M. bap, A. O. Koanesckuii, ®. Mroiep, 3. ['ekkensb.

Tabnuupl n cxembl: «PUIOTEHETUYECKUN PsiZL JIOIAAN», «APXEONTEPUKC», «3BEpPO3yOble
amepe», «Creronedans», «PuHnogutel», «CeMeHHble ManopoTHUKWY, «buoreorpaduyeckue
30HBI 3emun», «Jlpeiid koHTHHEHTOB», «Penukrbl», «HavanpHble cTaauu 3MOPHUOHAIBHOTO
Pa3BUTHs IO3BOHOYHBIX KUBOTHBIX», «[ OMOJIOrMYHBIE U AHAJIOTUYHBIE OPTaHbD,
«PynumeHTb», «ATaBU3MB», «XPOMOCOMHbIE HAOOpBHl 4YelOBEeKa M IIMMIaH3e», «lJaBHbIE
HanpaBJIeHUs BOTOLUNY, «OO0II1e 3aKOHOMEPHOCTHU IBOJIIOLIUMY.

OO6opynoBaHue: KOJUJIEKIUH, TepOapuM, MYISDKH HCKOMAEMBIX OCTaTKOB OPraHU3MOB,
MYJISKH TOMOJIOTMYHBIX, AHAJOTUYHBIX, PYAVMMEHTAPHBIX OpPraHOB M aTaBU3MOB, KOJUIEKLINU
HACEKOMBIX.

Tema 4. IIponcxoxaeHne U pa3BUTHE JKU3HE HA 3emiie

Hayunble TUMOTE3bl MPOUCXOKIEHUS >KU3HU Ha 3emsie. AOHOTE€He3 M TMaHCHEpMUs.
JloHay4Hble TpPEACTaBICHUS O 3apOXKJIEHUHM >KM3HM (KpeaunoHHM3M). ['mmoreza MOCTOSTHHOTO
camMo3apo>KJIeHUs KU3HU U €€ onposepxkeHue oneitaMu @. Pequ, JI. Cnannannany, JI. Iactepa.
ITpoucxosxaeHue Ku3HU U acTPOOUOIOTHSL.



OcHoBHBbIE 3Tanbl HEOpraHM4ecKo# 3BoJitonnu. [InanerapHas (reosoruueckas) BOJIOLMSL.
Xumuueckasi BONIONUS. AOUOTCHHBIH CUHTE3 OPraHMYECKUX BEIICCTB U3 HEOPTaHMYCCKHUX.
Oneir C. Mumnepa u I'. HOpu. OOpa3oBanue mnosnMepoB U3 MoHoMmepoB. KoanepBaTHast
runore3a A. W. Onapuna, runoreza nepBuuHoro OynboHa JIx. XosjeiiHa, reHeTHYecKas
runote3a I'. Ménnepa. PubGoszumsr (T. Yex) u runoresa «vupa PHK» V. T'mnGepra.
dopmupoBaHre MeMOpaH U BO3HUKHOBEHHUE MPOTOKJIETKH.

Uctopus 3emmum u Metonapl €€ wusydyeHus. lckomaemble OpraHUYECKHME OCTaTKU.
l'eoxponosoruss u e€ Meroapl. OrtHocuTenbHass U aOCONIOTHAsE ~ T'€OXPOHOJIOTHS.
['eoxpoHONOrNYecKas 1mKana: 30Hbl, 3pbl, IEPUOIBI, JITOXH.

HavanpHble aTanel oprannueckoi 3Bostonuu. [losiBaeHne u 3BOIIOLUS HEPBBIX KIETOK.
Opomronus MerabonuszMa. Bo3HukHOBeHHE mnepBbIX 3kocucTeM. COBpeMEHHbIE MHUKPOOHBIE
OMOMIEHKM KaK aHajor nepBblXx Ha 3emie cooOuiectB. CtpomaTtonutsl. IIpokapuoTel u
JYKapHOTHI.

[IpoucxoxxaeHue 3ykapuoT (cMMOMOreHe3). DBOIIOLUOHHOE IMPOUCXOXKIEHUE BHUPYCOB.
[IpoucxoxaeHue MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX  TPYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIOIMM BBICIIUX pacTeHuid. OCHOBHBIE apoMOpP(O3bl pACTEHUH.
Beixon pacrenuit Ha cymy. llosiBmeHne cnopoBBIX pacTeHHWN W 3aBO€BAaHUE MMM CYIIH.
Cemennblie pactenus. [IponcxoxaeHne NBETKOBBIX PACTCHUM.

OcHOBHBIE JTambl 3BOJIONHMH JKAUBOTHOTO MHpa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX THUIOB. [lepBbie XOpaoBbIe
KUBOTHBIE. JKU3Hb B BOJE. DBOIONMS MMO3BOHOYHBIX. [Iponcxoxaenne ampuOuit U penTHITHIA.
[TpoucxoxaeHne MiekonmuTalmUX W nruil. [lpuHnum xmoueBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U TO3BOHOYHBIMU YKMBOTHBIMH CYIIIH.

Pa3BuTue xxu3HM Ha 3eMiie MO 3paM U MEPUOJIaM: apXel, MPOTEPO30ii, MaIeo301, ME3030M,
KaitHO30¥. OOmIas xXapakTepucTHKa KIMMaTra M TeoJorHmueckux mporeccoB. [losBrenue wu
paciBeT XapaKTEpHBIX OpPraHU3MOB. YTieoOpa3oBaHHE: €ro yCIOBHUS U BIMSHHME Ha Ta30BbIN
cocTaB aTMOCHEpHI.

MaccoBble BBIMUPAHHSI — 3KOJOTHYECKHE KPHU3UCHI Npouuioro. [IpuuuHel u cnenctBus
MaccOBBIX BbIMUpaHHi. COBpEMEHHBIN SKOJOTHYECKUN KpH3UC, ero ocoOeHHocTH. [IpoGiema
coxpaHeHus: 6MopazHooOpa3us Ha 3emiie.

CoBpemeHHasi cucTemMa opraHudeckoro mupa. [IpuHIunsl kiaccudukanuy opraHu3MOB.
OcCHOBHBIE CHCTEMAaTUYECKUE TPYIIbI OPraHU3MOB.

JdeMoHcTpanun

[Toptpersr: ®@. Penu, JI. Cnannannanmy, JI. [Tactep, M. . Meunukos, A. . Onapun, k.
Xonpeiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuel u cxembl: «Cxema onbita @. Penu», «Cxema omeita JI. lactepa mo u3zyueHuto
caMo03apoJieHus ku3Hm», «Cxema ombita C. Mumnepa, I'. HOpu», «Otansl HeopraHm4eckoi
3BOJIOLUNY, «I eoxpoHoJornueckas mkaia», «HadanbHble 3Tansl OPraHUYECKON SBOIOLUNY,
«Cxema oOpa3oBaHUsl JyKapuoT myTéM cumOuoreHesza», «CucremMa >KHUBON MPUPOIBI»,
«Ctpoenne Bupyca», «Apomopdosbl pacteHuit», «Punnopute»,  «OIHOKIETOUHBIE
BOJIOpOCHN», «MHOrOKIeTOuHble BoAopocihn», «Mxu», «IlanopoTtHuku», «lonoceMeHHbIE
pacteHus», «OpraHbl L[BETKOBBIX pacTeHHi», «(Cxema pa3BUTUA JKUBOTHOTO MHPAY,
«Apomop¢o3sl  KUBOTHBIX», «lIpocteiimuey, «Kumeunononoctasie», «llmockue uepBuy,
«YUIEeHUCTOHOTHEY, «PBI0BIY, «3E€MHOBO/JIHBIEY, «IIpecMblkatoumecs», «IItuisny,
«Mnexonuraromue», «Pa3zButue KuU3HM B apxeuckou apey, «Pa3BuTHe KU3HU B



MPOTEPO30MCKON 3pey, «Pa3zBuTue KU3HM B NAJICO30MCKOW 3pey, «Pa3zBuTue XKU3HU B
ME€3030MCKON 3pe», «Pa3BuTHe »KU3HM B KalHO30MCKOH 3pe», «CoBpeMeHHas cucrema
OPraHUYECKOro MUPAY.

O6opynoBanue: repOapud pacTeHUN PA3NIUYHBIX OTMAEIOB, KOJUICKIIMH HACEKOMBIX,
BJIQKHBIE TMPENapaThl >KUBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUICKIIUHA HTJIOKOXKHUX, CKEJIEThI
MMO3BOHOYHBIX JKMBOTHBIX, 4Uydella MTHUIl U 3BEPeH, KOJUICKIIMH OKAMEHEJOCTEH, MOJIE3HBIX
HCKOMAEeMBbIX, MYJISIKU OPTaHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnass 1a6oparopuas pabdora «MojaenupoBanue onbiToB Mummiepa—tOpu 1o
M3YYCHUIO a0MOTEHHOTO CHHTE3a OPraHNYeCKUX COSAMHCHUN B TIGPBHYHOM aTMocdepey.

JladbopaTtopHas pabGora «/3ydeHne u omnHMcaHWe HMCKOMAEMBbIX OCTaTKOB JIPEBHUX
OpraHU3MOB.

IIpakTnueckas padora «/3yueHue ocoOeHHOCTEN CTPOEHHS PpACTEHMH pa3HbIX
OTJIETIOBY.

IIpakTHyeckas padora «3yueHne 0coOeHHOCTEH CTPOCHUS MTO3BOHOYHBIX JKHBOTHBIX).

Tema 5. IIpoucxoxkaeHue 4eJI0BeKa — AaHTPOINOTeHe3

Paznensl u 3amaun antponosiorud. MeTo 1bl aHTPOIIOJIOT U H.

CraHOBJICHHE TIPEJICTABIICHUA O TPOUCXOXKJICHUHM YeOoBEKa. Peluruo3Heie BO33pEHUS.
CoBpeMeHHbBIC HAyYHBIE TEOPHUH.

CxomctBOo denmoBeKa C  JKMUBOTHBIMU. CHCTEMAaTHYeCKOe TIOJNIOKCHHE  YelIOBEKa.
CBuzeTenbcTBa CXOJACTBA YEJIOBEKa C JKUBOTHBIMHU:  CPaBHUTEIHHO-MOP(OJIOTHIECKHUE,
aMOpHosoTHYeCKne, (HU3NO0JIOTO-OMOXUMHYECKHE, TMoBeAeHYecKne. OTinuns dYelnoBeKa OT
KUBOTHBIX. [IpAMOXOK/I€HHE U KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHEe rojlOBHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CHCTEMBI.

JBwxkymue cwibl  (pakTopbl)  aHTPONOTEHE3a:  OWOJIOTHYECKHE,  COIMabHBIC.
CooTHolieHre OMOJIOTMYECKUX U COIIMANIbHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaAWKM aHTpomioreHe3a. PanHMe denoBexooOpa3Hbie 00€3bsIHbI (MPOKOHCYJIBI)
Y paHHHUE MOHTUJBI — OOIIME MPEKU YET0BEKOOOpa3HbIX 00€3bsH U 0. ABCTPAIIONMUTEKU —
JIBYHOTHE TpeaKu JiroAeil. YenoBek yMmelnblid, EpBbIe M3rOTOBJIEHUA OpyIuid Tpyna. YemoBek
MPSIMOXOJISAIIMNA W TIEPBBIM BBIXOJ JIOJeH 3a mpeaenbl Adpuku. YenoBek reineab0eprckuii —
o0l mpeoK HeaHIepTaIbCKOTO YeJI0OBeKa U YeloBeKa pa3yMHOro. YenoBek HeaHAepTaIbCKUA
KaK BUJ JIIOJEH XOJIOAHOTO KiuMmaTa. YelnoBeK pa3yMHBIM COBPEMEHHOI'O THUIA, JEHHUCOBCKUN
YeJI0BEK, OCBOEHIE KOHTUHEHTOB 3a npejaenamu Adpuku. [lageoreneruka u najieoreHoOMHukKa.

DBOJIOIUS COBPEMEHHOI0 4YenoBeKa. EcTecTBeHHBIH OTOOp B MOMYNSIHIX YeIOBEKa.
MyranuonHslii nporiecc U noaumopdusm. [lomynsiuonHbsie BONHEL, apelid reHoB, MUrpamus u
«3(hdexT ocHOBaTEN » B MOMYIISIIIHIX COBPEMEHHOTO YeJI0BEKa.

UYenoseueckue pacol. [lonsrtue o pace. bonbiiume pacel: eBporeounaHas (eBpasuiickas),
aBCTPaJIO-HETPOUIHASA (PKBAaTOpHAlIbHAsI), MOHTOJIOUAHAS (a3UaTCKO-aMepuKaHcKas). Bpemsa u
MyTH paccelieHus uYeloBeka 1o IutaHere. EnuWHCTBO dYenmoBedeckux pac. Hayunas
HECOCTOSITENIBHOCTh ~ pacu3Ma. [IpucroCOONEHHOCTh YeldoBeKa K  pPa3HbIM  YCIOBHUSM
OKpyxaromiei cpenpl. BiusiHue reorpadudeckoi cpensl U apeiida TeHoB Ha MOPQOJIOTHIO U
(U3HOJIOTHIO YeTOBeKa.

MeXIUCIUIUIMHAPHBIE METOAbl B (u3nWdeckol (OMOJIOTMYECKON) aHTPOMOJIOTHH.
OBOJIIOIIMOHHAS. ~ AHTPOMOJIOTHSIT W TAJEOAHTPOIOJOTUS  YEJIIOBEYECKUX  MOIYJISIIUH.
buocouuaneHpie  uccnenoBaHWs — OpUpoAbl  YeloBeka.  McciaepoBaHue — KOABOJIIOLUU
OMOJIOTHYECKOTO U COLMAIBHOTO B UEIOBEKE.

JdeMoHcTpanuu



IToptpersr: Y. Japsun, JI. Jluku, A. 5. Porunckui, M. M. I'epacumos.

Tabmumer uw cxeMbl: «MeETOABI  aHTPOIOJIOTHMY», «[OJIOBHOW MO3T YeJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsHBDY, «CKEJIET YeIOBEeKa U CKEJIeT IUMIaH3e», «PyTuMeHTsl 1
aTaBU3MbI», «JIBWKyIlME CHJIBI aAHTPONOTrEHE3a», «IBOJIOLMOHHOE JIPEBO YEJOBEKAY,
«ABcTpasonurek», «HenoBek ymensli», «HenoBek NpAMOXOIAImUny, «/ e HUCOBCKUNA YEI0BEK»
«Heanpepranbip», «KpomanboHib», «lIlpenku uenoBeka», «ITarbl BOJIONUH YEIIOBEKAY,
«PacpI yenoBekay.

OOGopynoBaHue: MyJISDKU OKaMEHEJIOCTEH, MPEeIMETOB MaTepUalIbHON KYJIbTYphl TIPEIKOB
qenoBeka, penponaykuuu (pororpaduu) KapTHH C MHUDOJIOTHUYSCKAMU U OHUOJICHCKHMH
CIO)KETaMH MPOUCXOXKIACHUS YeJIoBeKa, (hoTorpaduu HaX0JOK UCKOTIAEMBIX OCTATKOB YEJIOBEKA,
CKeJIeT YeJIOBEeKa, MOJIeb uYepera 4elloBeKa M Yeperna IIMMIIaH3€, MOJIENIb KHCTH YellOBeKa U
KHCTHU LIIMMIIaH3€, MOJIENIN TOpca MPEKOB YeoBeKa.

JladbopaTtopnasi pabora «/3yueHue oOCOOCHHOCTEH CTPOEHHSI CKeJleTa YeJIOBEKa,
CBSI3aHHBIX C MIPSIMOXOXKICHUEM.

IpakTHyeckas padora «3ydeHne 5KOJIOTHIECKUX aAaNTAINil YeTOBEKay.

Tema 6. DOkojoruss — Hayka O B3aHMOOTHOLIEHUSIX OPraHu3MOB U
HAJ0PraHU3MEeHHBIX CHCTEM C OKpY:Kawouei cpeaoi

3apoxaeHue w pasBuTHE dSKojoruu B Tpymax A. ['ymGompara, K. @. Pymee, H. A.
CesepmioBa, DO. I'ekkensi, A. Tencmu, B. H. Cykau€Ba. Pazmensr u 3amaum skonoruu. CBsi3b
9KOJIOTHUH C APYTUMH HAYKaMHU.

Mertonpl skosnorun. [loneBble HaOMOAEHMS. DKCIEPUMEHTHI B 3KOJOTHH: MPUPOAHBIE U
naboparopHble. MoenMpoBaHUEe B IKOJOTHH. MOHUTOPUHT OKPYKAIOIICH Cpebl: JTIOKAJIbHBIN,
pEruOHANIbHBIN U TTI00aTbHBIN.

3Ha4YCHHE SKOJIOTMYECKUX 3HAHUM U1 YelIOBEeKa. DJKOJIOTMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€l YesoBedyecTBa C mpuponod. DopMUpOBAHUE SKOJOTHYECKOW KYIbTYPbl H
9KOJIOTHYECKOU IPAMOTHOCTH HACEJICHMUS.

JdemoHcTpauuu

[Toptpetsr: A. I'ym6osbar, K. @. Pynbe, H. A. Cesepnios, D. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuusl u cxemsbl: «Pazaensl sxonorun», «MeToabl sKoIoTUn», «CXxeMa MOHUTOPUHTA
OKpYXaIOILEn CpebD».

JlaGoparopHas padora «/3yyeHrue MeToA0B KOJIOTUYECKUX UCCIECIOBAaHUI.

Tema 7. OpranusMsl U cpeia OOMTAHUS

Okonorudeckre (GakTopbl U 3aKOHOMEpHOCTH ux jAeiictBus. Knaccuduxarms
JKOJIOTHYECKUX  (PaKTOpOB:  abOMOTHYECKHe, OHOTHYECKHE, aHTpomnoreHHeie.  OOmue
3aKOHOMEPHOCTH JIeHCTBUsA SKoornueckux ¢gaxtopos. [IpaBuno munumyma (K. llnpenrens, FO.
JIn6ux). TonepaHTHOCTh. DBpUOHOHTHBIC U CTCHOOMOHTHBIC OPraHU3MBI.

Abuotuueckue ¢axtopsl. CBeT Kak skojorudeckuii akrop. JleiicTBue pa3HbIX y4acTKOB
COJIHEUHOTO CIIEKTpa HAa OpPraHUu3Mbl. ODKOJIOTMYECKHUE TPYIIbl PACTEHUHW U KUBOTHBIX IO
OTHOILIEHHUIO K cBeTy. CUrHanbHas pojb cBeTa. @OTonepuoiu3m.

Temneparypa kak skojorudeckuii ¢akrop. JlelicTBue Temieparypbl Ha OpPraHU3MBIL.
[ToliknnoTepMHbIe U TOMOMOTEPMHBIE OPraHU3Mbl. JBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.

BrnaxnocTh kak skonorudeckuii (akrop. [IpucrnocobneHus pacTeHMii K MOIJIEP:KaHUIO
BogHoro Oamanca. Kmaccudukanus pacteHuii 1mo oTHomieHuI0 K Boje. [IpucmocobneHus
YKUBOTHBIX K U3MEHEHHUIO BOJIHOTO PEXKUMa.



Cpenpl oOuTaHUS OPraHM3MOB: BOJHAS, HA36MHO-BO3MAYIIHAs, IMOYBCHHAS, TIyOWHHAs
MOJAMOYBEHHASI, BHYTpHOpraHm3MeHHas. (DU3NKO-XUMUYECKHE OCOOEHHOCTH cpel OOWTaHus
opraau3moB. [IpucnocobaeHnss OpraHu3MOoB K KU3HU B PA3HBIX CpPElax.

buonoruueckue putmbl. BHennue u BHyTpeHHUE pUTMbL. CyTOUHBIE U TOJAMYHBIE PUTMBI.
[Tpucmoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHM KU3HU.

XKuznennsie Gopmbel opranu3moB. [lonarue o xu3HeHHOW (Qopme. JXKu3HeHHbIe (HOPMBI
pacTeHui: JEepeBbs, KYCTAPHUKHU, KYCTAPHUYKH, MHOTOJICTHHE TpaBbl, OJIHOJETHHE TPaBHI.
XKuzneHnole QGOpMBI JKUBOTHBIX: THIPOOMOHTBI, TE€OOMOHTHI, a’poOMOHTHL. (OCOOEHHOCTH
CTpOCHUS 1 00pa3a KU3HH.

buotnueckne  ¢akrtopbl. Buasl OMOTHYECKMX  B3aMMOJICHCTBHI:  KOHKYpPEHIIHS,
XHUIIHAYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koomnepanus, MyTyaIn3M, KOMMEHCATU3M
(KBapTHpaHTCTBO, HaxyjeOHM4ecTBO). HeTpodpuueckue  B3aumoneicTBus  (TONMUYECKHE,
dbopuueckue, ¢adbpuyeckue). 3HaUeHHE OMOTUYECKUX B3aMMOJCUCTBUUN I CYIIECTBOBAHHS
OpraHu3MOB B cpejie ooutanus. [IpuHIIMIT KOHKYPEHTHOTO UCKITIOYEHUSI.

JdeMoHcTpanuu

Tabmuipl u cxembl: «IKojgorudeckue (HakTopel», «CBETOBOW CHEKTP», «IKOJIOTHUECKUE
TPYIIBI )KUBOTHBIX 10 OTHOIICHHUIO K CBETY», «TeITOKPOBHBIE )KUBOTHBIEY, «XO0JIOJHOKPOBHBIS
KUBOTHBIEY», «DU3HOJOTUUECKHE aJaNTalli KUBOTHBIX», «Cpenbl OOMTaHUS OPTraHU3MOBY,
«buonoruyeckue puTMbDY, «Ku3znenusie Gopmbl pacTeHnin», « Ku3HeHHbIe (POPMBI JKUBOTHBIXY,
«9KOocUCTEMA MIHUPOKOIUCTBEHHOIO JIecay, «IKOCHCTEMA XBOMHOrO Jeca», «llenmn nuraHusy,
«XwumuanaectBoy, «Ilapazutuzmy», «Konkypeniusn», «Cumobuosy, «KommeHncammuzmy.

O6GopynoBanue: repbapuu pacTeHUH M KUBOTHBIX, NPUCIIOCOOJEHHBIX K BIMSHHUIO
pPa3IMYHBIX  DKOJOTUYECKUX  (AaKTOpPOB, TepOapuyd  CBETOJTIOOMBBIX, TEHEMIOOMBBIX |
TEHEBBIHOCIUBBIX PACTEHUMN, CBETOJIIOOMBBIC, TEHEIIOOWBBIE U TEHEBBIHOCIHBBIE KOMHATHbBIE
pacTeHusi, TepOoapuuM U KOJUICKIUHU TEIUIOIIOOUBBIX, 3UMOCTOMKHUX, MOPO30YCTOMUMBHIX
pacTeHWi, dYydena ITHII W 3Beped, TrepOapuu pacTeHUM, OTHOCSIIMXCA K TUTPOdHUTaMm,
Kcepoutam, Me30puTaM, KOMHATHBIE PACTEHUS MAAHHBIX TPYIIM, KOJUIEKIUH KUBOTHBIX,
oOWTAIONIMX B Pa3HbIX cpelax, repdapuu W KOJUJICKIMM PACTCHHM U >KUBOTHBIX, O0JaJaoNInX
yepTaMu MPHUCIOCOOJICHHOCTH K CE30HHBIM M3MEHEHMSIM YCIOBUW JKU3HH, TrepOapuu U
KOJUIEKIIMM PACTeHUH M KUBOTHBIX PA3IMYHBIX >KU3HEHHBIX (OPM, KOJUIEKIIMH >KUBOTHBIX,
YYaCTBYIOIIMX B Pa3IMYHbIX OMOTUYECKUX B3aUMOICHCTBUSX.

JlabopaTopHas padora «BrIsiBJIeHHE MPUCTTOCOOICHUI OPraHU3MOB K BIIUSIHUIO CBETa.

JlabopaTopHasi padora «BblsiBieHue MNpPUCHIOCOOTICHUI OPraHU3MOB K BIIHUSHUIO
TEeMIIepPaTyphbi».

JlabopaTopHasi padora «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUH M3 Pa3HBIX MECT
oOUTaHUSDY.

Tema 8. DkoJiorusi BU0B U MOMYJISIIUA

DKOJOTUYECKHE XapaKTepUCTUKH momynsuuu. [lomynanus kak Ouojoruyeckas cucrema.
Ponp HeomHOpomHOCTH cpenbl, (pu3MUeckux OapbepoB U OCOOCHHOCTEH OHOJOTUU BUIOB B
(hopMHUPOBaHUH MPOCTPAHCTBEHHOMN CTPYKTYpPHI MOMYsuil. OCHOBHBIE MMOKA3aTeNU MOMYISIIUU:
YUCJIEHHOCTb, IUIOTHOCTb, BO3pAacTHas U IMOJIOBAas CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIHSL.

DKoJyioryeckas CTpykTypa nomymsiud. OlleHKa YUCIEHHOCTH nomynsauuu. [uHamuka
MONYJSALUU U €€ peryisiius. buotnueckuil noTeHuHall NonyIsiuu. MoenupoBanre TUHAMUKHI
nonyssauun. Kpusble pocta yncineHHoctu nomynsiuuu. Kpussie BbpkMBaHus. Perynsiuus



YHUCICHHOCTH NOMYJSIMA: posib (HAKTOPOB, 3aBUCIIIMX M HE 3aBUCIIIUX OT IUIOTHOCTH.
Dkosornyeckue crpateruu BuaoB (r- u K-ctparerun).

[lonsitue 00 »sKoyOTHYECKON HUIIE BUAa. MectooOutanue. MHOromepHass MoOJENb
skoJiornyeckot Humm Jx. .M. Xaruuncona. Pa3mepsl skonornueckoi Humu. [loreHnunanbHas u
peain30BaHHAs HULIU.

Bun xak cucrema nomynsuuid. Apeansl BUJIOB. Buabpl M KX KU3HEHHbIE CTpATETUU.
DKOJIOTHYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTU IMOBEJECHUS U MUIpalUuid KUBOTHBIX. buonormueckue HHBa3UU
YyKEPOJHbIX BUJIOB.

JdeMoHcTpanuu

[Toptper: /Ix. M. XaTunHCOH.

Tabnuis! 1 cxeMbl: « DKOJOTMYECKHE XapaKTepUCTUKU nonynsuuny, «I[IpoctpancrBeHHast
CTpyKTypa mnomymsiuuu», «Bo3pacTHble nupamMuasl nomymsiuum», «CKOpPOCTh 3aceleHHs
MOBEPXHOCTU 3€MJIM Pa3IUYHBIMU OpraHuzmMamm», «Mogenb skojornyeckord Humu JIx. U.
XaTynHCOHaY.

O6opynoBanue: repbapun pacTeHUH, KOJUICKITUH KUBOTHBIX.

JladopaTopHas padora «IIpucrnocobneHust ceMsiH paCTeHUH K PacCEICHUION.

Tema 9. Ikos10rust coo0mIECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buorieHo3 u ero cTpykrypa. CBsi3u MEXIy OpraHu3MamH B
OuoreHo3e.

Okocucrema kKak oTkpbiTass cucrtema (A. Jx. Tencin). @OyHKUMOHaIbHBIE OJIOKU
OpraHU3MOB B 3KOCHUCTEME: MPOIYLEHThl, KOHCYMEHTHI, peayleHThl. Tpoduyeckue ypoBHHU.
Tpoduueckue nenu u cetu. Abnoruueckue On0ku 3kocucteM. [1ouBBI U WIIBI B 3KOCHCTEMAX.
KpyroBopoT BelecTB ¥ MOTOK SHEPTUU B 3KOCUCTEME.

OcCHOBHBIE [TOKA3aTENHN HKOCUCTEMBI. broMacca v npoayKius. DKOJIOTHYECKUE TUPAMHUIBI
qyucen, OMoMacchl M SHEPTUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpotixu. @nyxmyayuu. HanpaBneHHbIC
3aKOHOMEpPHBIE CMEHBI COOOLIECTB — cykueccuu. [lepBuyHBIE W BTOPHYHBIE CYKLIECCHU U HX
NPUYMHBL. AHTPOIIOT€HHBIE BO3JEWUCTBUA Ha Cykieccud. KiumakcHoe COOOIIECTBO.
buopaznoobpasue u NoaHOTa KPyroBOpOTa BEHIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpuponHbie 3KOCUCTEMBL. JKOcucmembl 03€p U pek. IKocucmemvl Mopel U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenel, nyCmvlHb.

AHTpOTIOT€HHBIE  3KOCHUCTEMBI. ArposkocucreMa. ArpoueHo3. Pazmuuusa wmexnay
AHTPONOIE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

Ypboakocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opojackas ¢uopa u dayna.
CunanTponuzanus ropojackoi Qaynsl. buonormdyeckoe ©  XO3SHUCTBEHHOE 3HAYCHHUE
arpo3’KOCUCTEM B YpPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJICHCTBUI  OpPraHM3MOB B
sKocuctemMax. Ponv kackaonoeo spghexma u 6u006-30upuxkamopos (kuouegvix 6u008) 8
@yHrkyuonuposanuu  3kocucmem. IlepeHOC SHEPrUM U  BEMIECTB MEXKIY CMEKHBIMU
O9KOCUCTEMAMH. YCTOMYMBOCTb OPraHM3MOB, TONMYJSILUHA M OKOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX U AaHTPOIIOTEHHBIX BO3/ICHCTBUI.

Mexanuzmor  68030eticmeus  3aepA3HEeHUll  PA3HbIX MUNO8 HA  CYOOP2aAHUZMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl 3KOJIO2UYECKO20
HOPpMUPOBAHUS AHMPONO2EHHO20 8030elicmaus. MeTof07I0Tus MOHHUTOPUHIA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX YKOCUCTEM.



JdeMoHcTpanuu

[Toptpet: A. Jlx. Tencnu.

Tabmuier u cxembl: «CTpyKTypa OHOIIEHO3a», « IKOCUCTEMA IIHPOKOIUCTBEHHOTO JIECay,
«JKocucTeMa XBOMHOTo Jjeca», «QDyHKIMOHAJIbHbIE TPYNIBl OPraHU3MOB B 3KOCHCTEMED,
«KpyroBopor BemectB B 3kocucteme», «llemum mnwuraHus (macTOMIHAS, JETPUTHAN)»,
«DKOJIOTHYECKas MUPaMUIa YHCe», « IKOJIOTUYECKas MupaMuia OnomMaccen», « IKOJIOTHIECKast
nupamuaa sHeprum», «OOpasoBanue OomnoTa», «llepBuunas cykueccusi», «BoccTaHoBieHue
Jeca Tocie moxapay, «JKOoCHcTeMa 03epa», «ArporeHo3», «KpyroBopoT BemiecTB M IMOTOK
SHEPTUU B arporeHose», «IIpumepsr ypOoosKocucTeEM».

OOGopynoBanue: repdapur pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydeja NTHI[ U 3BEpeH,
repOapuy KyJIbTYPHBIX U JUKOPACTYIINX PACTEHUH, aKBApUYM KaK MOJIENTb SKOCHCTEMBI.

IpakTuuyeckas padora «/3ydeHne u onrcanne ypoo3KOCHCTEMBI.

JlabopaTopHas padora «/3ydyeHue pazHooOpa3us MEJIKUX MOYBEHHBIX YWIEHUCTOHOTHX B
Pa3HbIX IKOCHCTEMAX).

IKCKypeust «IKCKypcus B TUIWYHBIA OMOTeoneHo3 (B QyOpaBy, Oepe3HsK, €IbHHUK, Ha
CYXOJOJIbHBIN WM TOMMEHHBIN JIYT, 03€p0, 00JIOTO)».

JIKCeKypeust «IKCKypcus B arposKocHcTeMY (Ha MoJie WK B TEIUIMYHOE X03SIHCTBO)».

Tema 10. Buocdepa — riodaabpHasi IKOCHCTEMA

buocdepa — obmemnanerapnas oOosouka 3emid, TlIe CYHIECTBYET WJIM CYIIECTBOBaja
KW3Hb. PazBuTHe npencraBienuii o onocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnanckoro o
o6uocgepe. Obmactu 6nocepsl u e€ cocras. JKupoe BemecTBo Onocdepsl U ero PyHKIUU.

3aKOHOMEPHOCTU CyIiecTBOBaHUsI 6uocheprl. OcobeHHOCTH OMOChephl Kak TI00aTbHOM
skocucteMmbl. JluHammuueckoe paBHOBecue B Ouocdepe. KpyroBopoTel BemiectB U
OMOTeOXMMHYECKHUE ITUKIIBI (YTIepoia, a30Ta). PUTMUYHOCTH siBieHUH B Ouocdepe.

3oHanbHOCTH OMocdepsl. [lonsTtue o 6mome. OCHOBHBIE OMOMBI CYIIIH: TYHJPA, XBOWHBIC
Jieca, CMeIllaHHbIe U HIUPOKOJIHMCTBEHHBIE Jieca, CTENH, CaBaHHBI, MyCTHIHU, TPOIIMYECKUE Jieca,
BBICOKOTOPBs. KimMar, pacTUTEIbHBIN U dKUBOTHBIM MUP OHOMOB CYIIIH.

Crpykrypa ¥ (QyHKIOUS S>KHUBBIX CHCTEM, OLIEHKa MX PECYpPCHOrOo TOTEHUHala MU
orocdepHbIX QYHKITHIA.

JdemoHcTpauuu

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

Tabmuubl u cxemsl: «['eocdepsl 3emany, «KpyroBopor a3zora B mpupozae», «Kpyrosopor
yriaepojaa B mpupojien, «KpyroBopot kucnopoa B mpupoe», «KpyroBopoT BoJIbI B IPUPOJIEY,
«OcHoBHBIE OuoMbI cymuy, «Knumaruueckue mosca 3emnn», «TyHapa», «Taiiray,
«Cmemannpiii  nec», «lllupoxonuctBennsiii necy, «Cremb», «CaBanHay, «llycTbIHSY,
«Tponnuecknit necy.

Ob6opynoBanue: repOapun pacTeHU pa3HbIX OMOMOB, KOJIIEKIIUH KUBOTHBIX.

Tema 11. YestoBek M OKpy:Ka0OIIAs cpeaa

DKONOTHYECKHe KpU3UChl W MX NpHUMHBL. Bo3zgelicTBue uyenoBeka Ha Ouocdepy.
3arps3HeHre BO3AYIIHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HeHHe BojaHOW cpenbl. OxpaHa
BOJHBIX pecypcoB. Pa3pyienue noussl. OxpaHa MOYBEHHBIX pecypcoB. M3MeHeHne Kinumara.

AHTpPOTIOTEHHOE  BO3JCHCTBHE HA pACTUTENbHBIA M KUBOTHBIM Mup. OxpanHa
PaCTUTENBHOTO M KUBOTHOTO MHUpa. OCHOBHBIE MPUHIIUIBI OXPaHbl MPUPOIbl. KpacHble KHUTH.
Oco60 oxpansemsie npupojansie Tepputopun (OOIIT). borannyeckue caapl U 300J0THYECKUE
MapKH.



OcHOBHBIEC TTPUHLUIIBI YCTOWYMBOTO PAa3BUTHS YEJIOBEUECTBA U MPHUPObl. PammonansHOe
MPUPOJIOTIONIB30BAaHUE M COXpaHEHHe OHoJorndyeckoro pasHooOpasus 3emun. OOmue
3aKOHOMEPHOCTHU TI00aTBHBIX 3KOJOTHYECKHX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpPH3HCa
U €r0 BEpOSITHBIEC MOCIEICTBHSL.

PazBuTne METOOB MOHMTOpPHHIA pPAa3BUTHS OMACHBIX TEXHOTCHHBIX MPOIECCOB.
Cucmemuvie uccnredoanus nepexooa K pecypcocbepecaiowell. U KOHKYPEHMOCHOCOOHOU
9Hepeemuxke. Buonoeuueckoe pasnoobpasue u o6uopecypcvl. Hayuonanonvle unghopmayuonnvle
cucmemsl, obecneyusaowue O0OCMYn K UHGOpMAYUU HO COCMOAHUIO OMOEIbHLIX 6U008 U
akocucmem. OCHo8bl IKOpeaburumayuu IKOCUCmeMm U cnocoooé b6opboObl ¢ OLUONOBPENCOECHUAMU.
Pexoncmpykyusa mopckux u nazemHuvlx sKocucmenm.

JdeMoHcTpanuu

Tabmuipr u  cxeMmbl: «3arpsi3HeHHe aTtMmocdepbl», «3arps3HeHHe TUuApochepb,
«3arpsizHeHue 1ouBbl», «llapHukoBbIH 3ddekT», «Ocobo oxpaHsieMble NPUPOAHbBIE
TEPPUTOPHUNY», «MOJETH YIIPABISIEMOTO MHPAY.

O6GopynoBanue: ¢dotorpadun OXpaHSEMBIX PpPACTEHHMH W IKUBOTHBIX KpacHol KHUTH
Poccniickoit @enepannu, KpacHoil KHUTH permoHa.



IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOT YA
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJabTaTaM OCBOCHHSA OOYy4aroIIMMMCS
MporpaMM cpeaHero oOriero oopa3oBaHus: IMYHOCTHBIE, METANIPEIMETHBIC U TIPEIMETHBIC.

B cTpykType JNMYHOCTHBIX PE3yIhbTATOB OCBOCHHS NMPOTPaMMBbI IO OWOJIOTUH BBIJICICHBI
CIIEAYIOIINE  COCTABJISIOIIME: OCO3HAHWE OOYYAIOUUMHCS  POCCHICKOW  TpakJaHCKOH
UACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH M CaMOOIIPENEIICHUIO,
Hanuuue momugayuu K OOYyUEHHIO OWOJIOTHH, YeleHanpasieHHoe passumue BHYTPEHHHX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAULIMNA Pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYAIOUIMXCS PYKOBOJICTBOBATHCS B
cBOCH ACATCIIBbHOCTH HOCHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MNpUuCymumMu CUCTEMEC
OMOJIOTUYECKOTO ~ 00pa3OBaHUs, HAIuuue  NPABOCO3HAHUS ~ DKOJOTUYECKOH  KYIbTYpHI,
CnocobHOCmU cMAagumy T U CTPOUTH )KN3HEHHBIE TUIAHBI.

JIM4HOCTHEBIE PE3YIbTAaThl OCBOCHUA IMPOTrpPpaMMEI 110 OMoIOTNH JOCTHUTAKOTCA B €ANMHCTBEC
y‘-Ie6HOI\/’I A BOCHHUTATEIbHOH ACATCIIBHOCTH B COOTBCTCTBHU C TpaJUIIWOHHBIMUA pOCCHﬁCKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUUCCKUMU U AYXOBHO-HPABCTBCHHBIMU LICHHOCTAMU, IPUHATHBIMU B
oOmiecTBe TpaBWIaAMH W HOPMAaMH TOBEACHUS M CIOCOOCTBYIOT TpoIleccaM CaMOIO3HAHWS,
CaMOBOCIIMTAaHUA W CaMOPAa3BUTHS, PASBUTHUA BHyTpGHH@ﬁ MMO3UIMK JIMYHOCTHU, IMaTPUOTU3MA U
YBaXEHHsI K 3aKOHY M MPaBOMOPSAIKY, YEIOBEKY TpyAa M CTaplieMy MOKOJEHHUIO, B3aUMHOTO
yBaXEHHs, OEpEeKHOrO0  OTHOIIEHHS K  KYJbTYpHOMY  HacleAuI0 U TPaJulusiM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, Npupoe U OKpYKaroliei cpeae.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOTro mpeamMera «broaorus» MoKHBI OTpa)xarhb
TOTOBHOCTh M CITOCOOHOCTH OOYYalOUIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOM LEHHOCTHBIX OpHUEHTAlMid, MO3UTHBHBIX BHYTPEHHUX
yOEXKIeHHUI, COOTBETCTBYIOIIUX TPAAUIMOHHBIM IEHHOCTSM POCCHMCKOrOo  OOIIecTBa,
paciivpeHe >KU3HEHHOTO OIbITa M OIBITa JEATENbHOCTH B IMPOIIECCEe peal3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIHHOMN €ATEIbHOCTH, B TOM YHCIIE B YaCTH:

1) rpasKIaHCKOro BOCIMTAHUS:

chOpPMUPOBAHHOCTh ~ TPAKIAHCKON MO3ULMU  OOydarollerocss Kak AakTUBHOTO H
OTBETCTBEHHOT'O 4JIEHA POCCUIICKOTO OOIIeCTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOA3aHHOCTEH, YyBaK€HHWE 3aKOHA H
MIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOH JEATEIHHOCTH MPHU CO3AaHUU YUEOHBIX MMPOEKTOB,
pelieHny y4eOHbIX U TO3HABATENIbHBIX 33124, BBITIOJTHEHUH OHOJIOTHYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TMO3UIIMIO 10 OTHOUICHHIO K SBICHUSIM
COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHE YUYUTHIBaTh B  CBOMX JEHCTBUSX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJIEH ¢ pa3HBIMH YOEKACHUSIMH, KYIbTYPHBIMHU IIEHHOCTSIMU U COLIMATIbHBIM
MI0JIOKEHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IIpOIECCE COBMECTHOIO BBINOJIHEHUS Y4EOHBIX,
MO3HABATENbHBIX U HCCIENOBATENbCKUX 3afad, YBAXHUTEILHOTO OTHOIICHHWS K MHEHHIO
OTIIOHEHTOB MPU 0OCYKJICHUH COPHBIX BOIPOCOB OMOJIOTHUYECKOTO COJIEPKAHMS;

TOTOBHOCTb K TYMAaHUTAPHOU M BOJIOHTEPCKOMN JEATENBHOCTH;



2) NIaTPHOTHYECKOT0 BOCIIMTAHUSI:

c(hOPMHUPOBAHHOCTH POCCUICKON IPayKIAHCKOW HICHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iniepex PoamHOM, ropioctu 3a CBOM Kpai, CBOIO
Ponuny, cBOM fA3BIK U KYJIbTYpPY, IPOLLIOE U HACTOSAIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOAHOMY HAClIEAUI0 U NaMATHUKAM IPUPOJBbI,
noctuxkeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/E;

CIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUCKMX YUYEHBIX B CTAHOBICHHE M Pa3BUTHE
OnoJIOTHH, TOHUMAaHUS 3HAYCHHSI OMOJIOTHH B TIO3HAHUH 3aKOHOB MPHUPOJIBL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00111eCTBA;

uaenHas yoe:xx IEHHOCTb, TOTOBHOCTH K CITy)KEeHHIO 1 3aniure OTeyecTBa, OTBETCTBEHHOCTD
3a ero cyns0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMUSI:

OCO3HaHUE JTyXOBHBIX LEHHOCTEMN POCCUICKOTO HapoJa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO MOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAlMI0 U NPUHUMATh OCO3HAHHBIE PELIEHUsl, OPUEHTUPYSChH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMYUBOTO OyIyIIETO;

OTBETCTBEHHOE OTHOIIIEHWE K CBOUM pOIMUTEISM, CO3/IaHHI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPHUHSTHS LIEHHOCTEH CEeMEMHOMN U3HU B COOTBETCTBHM C TPaJUIMSIMH HapOJ0B
Poccun;

4) 3CTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIOYasi ICTETHKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOIICHU;

MMOHMMAaHKE HYMOLIMOHAILHOTO BO3/AEUCTBHUS KUBOU IPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXEHHUIO B Pa3HBIX BHJIaX UCKYCCTBA, CTPEMJICHHE MPOSBIIATH
KayecTBa TBOPYECKOW JTMYHOCTH;

5) ¢usnyeckoro BocnUTaHUS, (OPMHUPOBAHUS  KYJbTYPbl 310POBbSI U
IMOLMOHAJIBHOI0 0J1aroNoJy4usi:

MMOHMMAaHKE U peaju3alus 3I0poBoro u 6ezomacHoro odpasza >KM3HH (3I0pOBOE MUTAHUE,
coOIoIcHHe TUTMEHUYECKUX MPaBWJI U HOPM, cOalaHCUPOBAHHBIN PEXUM 3aHATHH U OTAbIXA,
perynspHas ¢u3nyeckas AaKTUBHOCTb), OEpEXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

MOHMMAaHHE IIEHHOCTH TMpPaBWJI WHIUBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30I1acHOTO
MOBE/ICHUS B CUTYaLIUAX, YIPOKAIOUINX 3J0POBBIO U KU3HU JIO/ICH;

OCO3HAHHE TMOCIEACTBUI M HENPUSATUS BPEIHBIX MPHUBBIUEK (YMOTPEOJICHUS aTKOTOJs,
HApKOTHKOB, KypeHHsI);

6) TPy10BOr0 BOCIIMTAHHUSI:

TOTOBHOCTH K TPY/ly, OCO3HAHHE LIEHHOCTU MacTepCTBa, TPy 10.1t00ue;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOM M COLMAIbHOM HAPABIEHHOCTH,
CHOCOOHOCTh ~ MHHMIIMUPOBATh, IUIAHUPOBATH W CAMOCTOSITEIbHO  BBIMIOJMHATH  TaKylo
NEeSTENbHOCTb;

WHTEpEC K pa3iuyHbIM cdepaM MpodeCcCHOHATBHON NESTENbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOD OyyIiei mpodeccuu U peaaTn30BhIBaTh COOCTBEHHBIE JKU3HEHHBIC TIIAHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO M caMOOOpa30BaHUIO HA MPOTSHKEHUU BCEH
KU3HU;

7) KOJIOTHYECKOr0 BOCIIMTAHMS:



HKOJIOTUYECKHU I[eNIecCO00pa3Hoe OTHOIIEHUE K MPUPOJE KaK MUCTOYHHKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIEHUE YPOBHS IKOJOTHYECKOW KyJIbTYpPbI: NMPHOOpPETEHHE OIbITA IUIAHUPOBAHHS
MOCTYIIKOB U OIICHKH UX BO3MOHBIX OCIIEICTBUH Il OKPYXKAIOIIEH Cpebl;

OCO3HAHHME TJIO0ATBPHOTO XapakTepa OSKOJOTHYECKUX MpoOIeM M IMyTel WX pelIeHus;

CIOCOOHOCTH MCIOB30BAaTh MprUoOpeTaeMble MPH U3yYCHUN OHOJIOTUU 3HAHUS M YMEHUS
IpU pEUIeHHH TPOoOJIeM, CBSI3aHHBIX C PALMOHATBHBIM IPHPOJIOIOIB30BaHUEM (COOIIOIEHUE
MpaBHUJI MOBENEHUS B NPUPOJE, HANPABICHHBIX HAa COXpAaHEHHWE PAaBHOBECHS B JKOCHCTEMAX,
OXpaHy BHJIOB, IKOCHCTEM, OHOC(hEpHI);

aKTUBHOE HENpPUATHE ACUCTBHMA, NMPHHOCSIIUX BpPEA OKPYXKAMOMIEH MPHUPOIHON Ccpere,
YMEHHE TPOTHO3UPOBATH HEOIATOMPHUSATHBIE SKOJIOTHYECKHE IMOCIEACTBUS MPEANPHHIMAEMBIX
JNENUCTBUN U NPEJOTBPAILATH HX;

HAIMYAE PAa3BUTOTO DSKOJOTHYECKOTO MBIIIICHNS, JKOJOTHYECKOW KyJIbTYpPhI, OIBITA
NEATeNbHOCTH JKOJOTWYECKOH HANpaBICHHOCTH, YMEHHS pPYKOBOJICTBOBATHCS HWMH B
MO03HABATEIbHON, KOMMYHUKATHBHOW W COIIMAILHOM MpPAKTHKE, TOTOBHOCTH K YyYacTUIO B
MPAKTUYECKOUN ACSATETbHOCTH SKOJIOTUYECKON HAIIPaBICHHOCTH;

8) HEeHHOCTH HAYYHOr'0 MO3HAHMS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HaykKl W OOIIECTBEHHOW TMPAaKTHKH, OCHOBAHHOTO HAa JHAllOTe KYIBTYP,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHKE SI3IKOBOW M YATATEILCKOW KYJIBTYPBI KaK CPEJICTBA B3aUMOJICHCTBUS
MEXAY JIOAbMH U TIO3HAHUS MUPA;

MMOHUMaHHE CHeMUKN OWOJOTHM KaK HAayKH, OCO3HaHHS €€ posid B (OPMHUPOBAHHH
PaIMOHATILHOTO HAYYHOT'O MBIIIJIEHHS], CO3/IaHUHU LIEJIOCTHOTO MPEACTaBICHUS 00 OKpYKaoeM
MHpEe KaK O €IMHCTBE NPUPOJbI, YEIOBeKa U OOLIecTBa, B TIO3HAHUU TPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHNH MpooOIeM COXpaHeHHs IPUPOTHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAUUMOCTH OMOJIOTHM Ul COBPEMEHHOM LMBUIIM3AIMU: OOecTeueHus
HOBOT'O YPOBHS Pa3BUTHS MEAMIIMHBI, CO3JaHHE MEPCIEKTHUBHBIX OMOTEXHOJIOTHUM, CIIOCOOHBIX
pelarh pecypcHble mpooOieMbl pa3BUTHS YEJIOBEUYECTBA, MOKUCKA IyTeH BBIXOJAa U3 INI00ATbHBIX
9KOJIOTMUECKUX MpoOsieM U oOecrieueHus nepexoa K yCTOMUMBOMY Pa3BUTHIO, PAllMOHAIBHOMY
UCIO0JI30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B IMOJIyYEHUU OMOJOTMYECKMX 3HAHMM B LENSIX MOBBIIICHUS OOLICiH
KYJIBTYPbI, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, KaK COCTaBHOM 4YacTH (PyHKIHMOHAIBHOMN
rPaMOTHOCTH 00y4Jaromuxcs, GopMUpyeMoil Mpu U3y4yeHUH OUOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJOB IO3HAHHUSA, HCHOJB3YEeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TMOJydaeMble 3HAaHUS MJIs aHalu3a U OOBACHEHUs SBJICHHI
OKPY)KAIOIIEr0 MHUpa M MPOUCXOIAINIMX B HEM H3MEHEHHH, yMEHHUE JelaTh OOOCHOBAaHHBIC
3aKJIIOUEHUSI HAa OCHOBE HAYYHBIX (DAaKTOB M HUMEIOUIUXCA JAHHBIX C IENIbI0 TMOJTYYCHHUS
JOCTOBEPHBIX BHIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIBHO MCIOJb30BaTh OHOJOrMYECKHE 3HAHMS Ul pelleHUs
Mpo0JIeM B peallbHbIX )KM3HEHHBIX CUTYaIUAX;

OCO3HAHME IIEHHOCTH HAay4YHOH NeSATeNbHOCTH, TOTOBHOCTh OCYIIECTBJIATH IMPOEKTHYIO U
HCCIIEIOBATENbCKYIO AeSITENbHOCTh HHINBUIyaTbHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMpPEpPBIBHOMY 00pa30oBaHHI0O M €aMOOOpa30BaHUIO, K
AKTUBHOMY TIONYYEHHIO HOBBIX 3HAaHWWA MO OWOJIOTHUM B COOTBETCTBUU C IKU3HEHHBIMU
MOTPEOHOCTSAMHU.



METAINIPEIMETHBIE PE3YJIBTATbBI

MetanpeaMeTHble pe3ylIbTaThl OCBOSHUS y4eOHOTO mpenmera «bHOIOTHS» BKIIOYAIOT:
3HaYUMBbIC JUISI  (OPMUPOBAHUS MHPOBO33PCHUS  OOYYAMOIIUXCS — MEKIUCIUTUTHHAPHBIC
(MeXIpeIMETHBIC) O0IIEHAYIHBIC TTOHSITHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHON KapTUHBI MUPA
U crienu(HuKy METOJIOB TIO3HAHMSI, UCTIOJh3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIECCTBO, YHEPTHUS,
SIBJICHUE, IPOIECC, CUCTEMa, HAyYHBIA (aKT, MPHUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, WCCICIOBAaHUE, HAONIOJCHUE, U3MEPEHHE, SKCIICPUMEHT W JPYTrHe); YHHBEpCaIbHBIC
yaeOHbIe JeHCTBUs (IMO3HABATEIIBHBIC, KOMMYHHUKATUBHEIC, PETYJIATHBHBIC), 00CCIICUHBAIOIIHIEC
dbopmupoBanre (QyHKIMOHAIBHONW TPAMOTHOCTH M COIMAIBHOM KOMITETEHIIUH OOY4YarOIIUXCS,;
CIIOCOOHOCTh 00yJaronuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXTUCITUTITMHAPHEIE,
MHPOBO33PECHUYECKUE 3HAHUS W YHUBEPCAIbHBIC Yy4eOHBIC JCHUCTBUS B TIO3HABATCIHLHOW H
COLIMAIBHON MTPAKTHKE.

B pesynprate wu3ydeHuss OWOJOTHMM Ha YPOBHE CpeaHero oOmiero oOpa3oBaHus Yy
obOyuvarorerocss OyayT chopMuUpOBaHBI MMO3HABATENbHBIE YHHUBEpPCAJIbHbIE Y4eOHBIE NEHWCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YyYeOHBIC JCHCTBUS, PETYJISTUBHBIC YHHUBEpPCAITbHBIC
yaeOHbIC ICHCTBUS, COBMECTHAS JCSITEILHOCTb.

MerTanpeaMeTHbIe Pe3yNIbTaThl OCBOCHHUS IPOTPAMMBI CPEIHETro OoOIero oOpa3oBaHUs
JOJIKHBI OTPaXKaTh:

OBiajeHHe YHHBEPCAJbLHBIMH Y4€OHBIMHU MO3HABATEIbLHBIMH I CTBUSIMH:

1) 6a3oBbIe JIOrHYeCKHE AeHCTBHUS:

CaMOCTOSITENIbHO (OPMYIHPOBAaTh M aKTyallM3UpoOBaTh MpobiemMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIOJIb30BaTh TMPU OCBOCHMU 3HAHMWA MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHaln3a,
CHUHTE3a, CpaBHEHUs, Kiaccudukanuu, O0O0O0OIICHHS), PACKPBIBATh CMBICI OHWOJIOTHYECKUX
MOHATHH (BBLIEIATH UX XapaKTepHbIE MPU3HAKH, YCTAaHABINBATH CBS3U C IPYTHUMHU MMOHATHSIMHU);

OTIPENeNIATh LIEeNIU JAeATEIbHOCTH, 3aJaBasi MapaMeTpbl M KPUTEPUM HX JOCTHKEHUS,
COOTHOCHUTH Pe3yJIbTaThl JESTEILHOCTH C OCTABICHHBIMU LEISIMH;

HCIOJIb30BAaTh OHMOJIOTHYECKHE TMOHATHS s OObsICHEHHsS (AKTOB M SBIICHUH >KHUBOMN
MIPUPOJIbI;

CTPOUTH JIOTUYECKHE pPACCYXICHHUS (MHAYKTHUBHBIC, JEAYKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUHUSI B pacCMATPUBAEMBIX SIBICHHSX, (GOPMYIUPOBATH
BBIBOJIbI M 3aKJIIOUEHUS;

MIPUMEHATh CXEMHO-MOJICTIbHBIE CPEJICTBA JIs MPEACTABIICHUS CYLISCTBEHHBIX CBSI3eH U
OTHOIICHUI B U3Yy4aeMBIX OHOJIOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUMI Pa3HOTO pPOAa,
BBISIBIICHHBIX B PA3JTUYHBIX HH(OPMAIMOHHBIX HCTOYHUKAX;

paspabaThIBaTh IJIaH PeLICHUs MPOOIEeMbI ¢ YIETOM aHaIN3a UMEIOIIUXCS MaTepUaIbHBIX
1 HEMaTepualbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JAESATEIHHOCTb, OIEHHBATh COOTBETCTBHE PE3yJIbTAaTOB LM,
OIICHUBATh PUCKHU MOCIEACTBUI NESITENbHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATH pabOTy B YCIOBUSIX pPEAIbHOTO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aWMO/ICHCTBHUS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHHE IPH PEIICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIETI0BATEIbCKHE ICHCTBUS:



BIIQJICTh HABBIKAMHU Y4e€OHO-HCCIIEIOBATEIIBCKON M MPOCKTHON NIESATEIBHOCTH, HABBIKAMU
paspernieHus mpooseM, COCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY MOHMCKY METOJIOB
pEUICHUS MPAKTUIECKHX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MIO3HAHUS;

WCIOJIb30BAaTh Pa3IMYHbIE BUJBI JIEATEIHHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUI0 M MPUMEHEHHUIO B Y4EOHBIX CHTYalHsSX, B TOM YHCJIE TPU
CO3JaHUH Y4EOHBIX U COIMAIILHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJCTh HAYYHOH TEPMHHOJIOTHEH, KITFOYCBBIMU
MOHATHSIMHA B METOJIaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3a7a4d B OOpa30BATEIBHON NEATEIHHOCTH U
KU3HEHHBIX CHTYAIIHSIX;

BBISIBIISITh TIPUYUHHO-CJICJICTBEHHBIC CBSI3M M aKTYaIM3UPOBATh 3aJladyy, BBIJIBUTATh
TUTOTE3y €€ pEeIIeHUs, HAaXOJUTh apryMEHTBI JUIS JOKa3aTelIbCTBA CBOWX YTBEPXKICHHIA,
3aJ1aBaTh MapaMeTPhl U KPUTEPUN PEIICHUS;

AQHAIM3MPOBATh TIOJIYUCHHBIE B XOJI€ PEIICHHS 3aJaud pPe3ylbTaThl, KPUTHYCCKH
OIICHUBATH UX JJOCTOBEPHOCTH, IPOTHO3MUPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OIEHKY HOBBIM CHUTYaIUsM, OIICHUBATH TPHOOPETEHHBIN OIIBIT;,

OCYIIECTBIISITh IIETICHANIPABIICHHBIN TMOUCK IEPeHOCa CPEICTB M CHOCOOOB NIEHCTBHS B
poheCcCHOHANBHYIO CPENy;

YMETh TIEPEHOCUTh 3HAHWSA B  TIO3HABATCILHYIO M MPAKTHYECKYIO  00JIacTH
KU3HECATSILHOCTH;

YMETh HHTETPUPOBATh 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIC HJIEH, TpeaiaraTh OPUTHHAJBHBIC IOAXOIbl W PEIICHUS, CTaBUTh
poOJIEMBI M 33]1a9H, JOTYCKAIOIINE AT TePHATHBHBIC PEIICHHS.

3) pabora ¢ uHpopMaIUeii:

OPHEHTHPOBATHCS B Pa3IMYHBIX MCTOYHWKAX HHPOpMAIHH (TEKCTE y4eOHOTO TOCOOus,
HAYYHO-TIOMYJISIPHOM JIUTepaType, OMOJIOTUIECKUX CIOBAPSX W CHPABOYHUKAX, KOMIBIOTEPHBIX
0a3ax naHHbIX, B VHTepHeTre), aHAMM3UpPOBaTh WH(OPMAIMIO Pa3IUYHBIX BUIOB W (opm
MPEJCTAaBICHHS, KPUTHUECKH OI[CHUBATH €€ JJOCTOBEPHOCTh U HETIPOTUBOPEUNBOCTB;

dbopMynHpoBaTh 3alpochl U TPUMEHITHh PAa3IMYHbIC METOJbI IPH IOWCKE U O0TOOpE
Ouostornvyeckoit nHpopMaIu, HeOOX0JMMOH JIJIsl BEITIOJTHEHUS YIeOHBIX 3a/1a4;

nprOOpeTaTh OMBIT HCIOJB30BaHUS HWH(MOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEpILIEHCTBOBATh KYJIBTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMpAaTh ONTUMAIBHYI (OPMY MPEACTABICHHUS OHOJOTHYECKOU
uHpopmanuu (cxemsl, rpaduku, TuarpaMmbl, TaOIHUIIbI, PUCYHKH U IPYTOe€);

UCIIOJIb30BaTh HAy4YHBIH SI3bIK B KayeCTBE CPEICTBA MNpHU paboTe C OHOJIOTUYECKOMN
uHpOpMaIMEH: TPUMEHSITh XUMHUCCKUE, (QU3NYECKUE U MATCMAaTUYCCKUE 3HAKU U CHUMBOJIBI,
dbopmynbl, abOpeBHAaTypy, HOMEHKIATYpy, HCIIOJB30BaTh U MpeoOpa3oBhIBATh 3HAKOBO-
CHUMBOJIMYECKUE CPEIICTBA HATJISTHOCTH,

BIIQJIETh HAaBBIKAMU pACMO3HABaHMS M 3alUThl HH(popManuu, WHHOPMAITMOHHON
0€30MacHOCTH TUYHOCTH.

OBiageHHe YHMBEPCAJIbHBIMH KOMMYHUKATUBHBIMU A€l CTBUSIMH:

1) o6menue:

OCYILIECTBIISITh KOMMYHUKAIIUKA BO BceX cepax KU3HHU, aKTUBHO y4acCTBOBATh B JHAJIOTe
WM TUCKYCCHUHU TIO CYIIECTBY 00CYykJaeMoil TeMbl (yMEHHE 3ajaBaTh BOIPOCHI, BBHICKA3bIBAThH
CYXJCHUS OTHOCUTEIIbHO BBITIONHEHUS TMIpeAjaraeMoil 3alauyd, Yy4UTHIBaTh HMHTEPEChl U
COTJIACOBAHHOCTD MO3UIUHN APYTrUX YUACTHUKOB JTHANIOTA WU TUCKYCCHH);



pacrio3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIIEHHS, MOHUMATh 3HAYCHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOBHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIMH, YMETh CMATr4aTh KOH(MIUKTHI U
BECTU 1EPETOBOPBHI;

BJIAJIETh PA3JIMYHBIMH CHOCOOaMH OOIIEHUS W B3aMMOJACHCTBHS, MOHUMATh HaMEPEHHUs
IPYrUX JIOJIEH, MPOSIBIISATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPPEKTHOU (hopme
(bopMyIHpOBaTh CBOH BO3PAKCHUS;

pa3BEPHYTO U JIOTMYHO H3JaraTh CBOIO TOYKY 3pPEHUSl C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

2) coBMeCTHAasl 1eSITeJIbHOCTD:

[IOHMMAaTh U UCHOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHJIMBUIYAIbHOW pabOThl IpH
peleHny OMoJoruYeckor npoodaeMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBbIX
(dhopM B3aMMOJEHCTBUS NTPU pELICHUH Y4eOHOU 3a/1auH;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HMHTEPECOB U
BO3MOYHOCTEHN KaX/I0T0 WieHa KOJIJIEKTUBA;

MPUHUMATh 1€ COBMECTHOM JIeATENbHOCTH, OpPraHU30BBIBaTbh WU KOOPAMHUPOBATH
JNEUCTBUA MO €€ MNOCTHIKEHHUIO: COCTaBJIATh IUIAH JCWCTBHI, paclpelensiTh PO C Y4ETOM
MHEHUH Y4aCTHUKOB, OOCYXJaTh PE3y/lbTaThl COBMECTHOM paboTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIAJA U KaXKJIOTO yYaCTHUKA KOMaH/bl B OOLINI pe3yibTat
0 pa3paboOTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBBIE€ NMPOEKTHI, OIEHUBATh WJEH C MO3UIMHU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIATh IO3UTHBHOE CTPATETUYECKOE IIOBEICHUE B Pa3jIMYHBIX CHTYalMsX,
IPOSIBJISITH TBOPYECTBO U BOOOpAKEHHE, ObITh MHULIUATUBHBIM.

OgByajeHHe YHHBEPCAJbHBIMHU PEryITHBHBIMH JeHCTBUSIMU:

1) camoopraHu3zanus:

UCIOJb30BaTh OUOJIOTUYECKUE 3HAHMSA M BBIBIECHUS NpoOleM M UX pEUIeHHs B
AKHU3HEHHBIX U YU4EOHBIX CUTYyaLlUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMU 1IEJIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M INOCTYIKax IO OTHOLICHUIO K JKMBOW IMPHUPOAE, CBOEMY 3I0POBBI0 U 3I0POBBIO
OKPYKAIOILUX;

CaMOCTOSITEJIBHO OCYILECTBJIATh O3HABATENIbHYIO JEATEIbHOCTh, BBISABIATH IPOOIEMBI,
CTaBUTh U (OPMYIUPOBAaTh COOCTBEHHBIE 3aJayl B 00pa30BaTEIbHON JAEATEIBHOCTH U
YKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITEJIBHO COCTaBIIATH IJIaH pelleHus NpoOsieMbl ¢ yYETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paclupATh paMKU Y4€OHOTO IIpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JiesIaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh ()OPMHUPOBAHUIO U MPOSBICHUIO NIMPOKON SPYIUIMH B pa3HbIX 001aCTAX
3HaHUH, MOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTeNbHBIN U KYJIBTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESITEILHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LEIISM;



BIIQJICTh HABBIKAMU MMO3HABATEIHHOU pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIBHBIX TPOIECCOB, UX PE3YIhTATOB M OCHOBAHUH, MCIIOIH30BATh MPUEMBI pediiekcun
JUTSL OIIEHKU CUTYAIlNH, BBIOOpA BEPHOTO PEUICHHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PELICHUS 110 UX CHUKEHHUIO;
MIPUHUMATh MOTHBBI U APTYMEHTHI APYTUX [P AHAIM3E PE3YJIbTATOB JACSITEIbHOCTH;
3) npuHSATHE Ce0s M APYTHX:
MPUHUMATD ce0s1, MOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,
MPUHUMATh MOTHBBI U apTYMEHTBI JIPYTUX [IPU AHAIU3E PE3YJIbTATOB JIEATEIIbHOCTH;
IIPU3HABaTh CBOE MIPaBO U MPaBO JIPYIMX Ha OUIMOKY;
pa3BUBATH CIIOCOOHOCTH TOHUMATh MUP C TIO3UIIMHU APYTrOTO YEIOBEKa.
NPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIe pe3ynbTaThl OCBOECHMsS cojep)kaHMsa ydeOHoro mnpeamera «buosorus» Ha
yIIIyOJIEHHOM YpOBHE OPHMEHTUPOBAHBI Ha oOecreueHrne npouaIbHOTO 00y4ueHusT 00yJaroImMnXCcs
ouonoruu. OHM BKIIOYAOT: creuuduueckue Jyid OUOJIOTUM Hay4yHble 3HAHUS, YMEHUS |
CrocoObl JEHCTBUII O OCBOEHUIO, HHTEpIpEeTallud W MpeoOpa3soBaHUIO 3HAHUN, BHIBI
NESTETHPHOCTH TI0 TIOJIYYCHUIO HOBBIX 3HAHUW M WX TMPUMEHEHHWIO B Pa3IMYHBIX y4eOHBIX, a
TaKKe B peajbHBIX KU3HEHHBIX CUTyalusax. [IpeaMeTHbie pe3ynbTaThl MPEJACTABICHBI 10 TOAaM
W3YYEHHUS.

[IpenmerHbie pe3ynbTaThl OCBOEHUsS ydeOHoro mpemmera «buomorusi» B 10 knacce
JOJIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTUH B CHCTEME E€CTECTBEHHBIX HayK, B
(bOopMHUpPOBAaHUM €CTECTBEHHO-HAyYHOM KAapTUHBI MHpa, B [O3HAHUU 3aKOHOB MPHUPOABI M
pelIeHny MpodieM palioHAIbHOTO IPUPOIONOIB30BaHUS, O BKIIAZE POCCUMCKHUX U 3apYOEKHBIX
Y4€HBIX B pa3BUTHE OMOJIOTUH;

BIIQJICHUE CUCTEMOM OHOJIOTMYECKHX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
OMOJIOTMYECKHE TEPMHMHBI M TOHSTHUS (KU3Hb, KIETKa, OpraHu3M, MeTaboiu3M, OMeocTas,
caMOperyJsius, caMOBOCIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYHUBOCTb, POCT U Pa3BUTHE),
ouosornueckre Teopun (kieroyHas Tteopust T. IlIBanna, M. Illnetinena, P. Bupxosa,
XpoOMOCOMHasi Teopus HacieacTBeHHocTH T. Moprana), yaenust (H. V. BaBuioBa — o neHTpax
MHOT000pa3usi U MPOUCXOKJICHUS KYIbTYPHBIX PAaCTEHHi), 3aKOHBI (€IMHO0Opa3us MOTOMKOB
MIEPBOrO MOKOJIECHUS, PACUICIUICHUs, YUCTOTHI TaMeT, HE3aBUCUMOT0 HacienoBanus . Mennens,
TOMOJIOTHUECKUX PSAIOB B HaciencTBeHHOW wu3menuunBoct H. WM. BaBunoBa), npuHIMIBI
(KOMITJIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJaMHU HAYYHOTO MO3HAHUS, UCIOJIB3YEMbIX B OMOJOTHYECKHUX
HCCIIEIOBAHUSX KUBBIX 00BbEKTOB (ONKCaHUE, U3MEepEeHUE, HAOII0AeHE, SKCIIEPUMEHT);

YMEHHE BBIJENATH CYIIECTBEHHbIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKApHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4YHcJe OakTepuii, rpubOB, pacTCHHIA,
KUBOTHBIX U YEJIOBEKAa, CTPOCHUSI OPraHOB M CUCTEM OPTraHOB PAacCTEHUH, JKMBOTHBIX, YEJIOBEKA,
MPOLIECCOB  KU3HEJEATEIbHOCTH, NPOTEKAOIINX B OpraHW3Max pacTEeHUM, JKUBOTHBIX U
YeJoBeKa, OMOJIOTHYECKUX MPOLIECCOB: 0OMEHA BelecTB (MeTaboIn3M), IpeBpalleHHs YJHEPTUH,
Opo>keHHsl, aBTOTPO(PHOr0 M TeTepoTpO(HOro TUIOB NMHUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Mel03a, raMeToreHesa, 3MOpruoreHes3a, NoCTAIMOPUOHAIIBHOTO Pa3BUTHS, PA3MHOXKEHUS,
WHIUBUAYAIBHOTO DPa3BUTHS OpraHM3Ma (OHTOTEHEe3a), B3aWMOJCWCTBUS TE€HOB, TE€TEpO3Hca,
HCKYCCTBEHHOTO 0TOOPa;



YMEHHUE YCTAHABJIMBATHb B3aMMOCBSI3M MEXKJIy OpPraHOMJAMH KIETKH M UX (YHKUIUSMHU,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH M X (QYHKUUSAMHU, MEXAY OpraHaMHi ¥ CUCTEMaMU OPTaHOB y
pacTeHuil, >KMBOTHBIX W 4YeJOBeKa M WX (QYHKIUSAMH, MEXIY CHCTEMaMH OpPraHOB U HX
GyHKIMSAME, MEXOy dTanmaMyd oOMEHa BEUIeCTB, 3TAalaMH KJIETOYHOTO MMKIA M KHU3HEHHBIX
LIUKIOB OpraHU3MOB, 3TanaMyd 3MOPHOHAJIBHOI'O pa3BUTHSA, T'€HOTUIOM M (PEHOTHUIIOM,
¢deHoTunoM u pakropaMu cpeibl OOUTaAHMS,

YMEHHE BBISBISITh OTIUYUTEIbHBIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE PACTCHH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE apTyMEHTbI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl IOKA3aTelIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATUYECKUX IPYIII;

yMEHHE pellaTh OHWOJOrMYEeCKHE 3aJaud, BBISIBIATH MPUUYMHHO-CIEICTBEHHBIE CBS3H
MEXAY HCCIEIyeMbIMU OHOJIOTUYECKUMH IIpOLIECCAaMH W ABJIGHUSIMH, JeNaTh BBIBOABI U
MIPOrHO3bl HA OCHOBAHUH TTOJIyYE€HHBIX PE3Y/IbTAaTOB;

YMEHHE BBINOJHATH J1a0OpAaTOpPHBIE U MPaKTUYECKHE paboThl, cOONI0IaTh MpaBWia MpU
pabote ¢ yueOHbIM U 1ab0paTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIJBUTaTh THIOTE3bl, MPOBEPSATh MX OKCIEPUMEHTAIBHBIMU CPEACTBAMH,
dbopMynupys 1eNb UCCIeI0BaHNs, aHaTU3UPOBATh MIOJIyYEHHbIE PE3YIbTAThI U I€JaTh BHIBObI;

YMEHHE y4acTBOBAaTh B y4eOHO-MCCIIEIOBATEILCKON paboTe MO OWOJIOTHH, SKOJIOTHU H
MEIUIMHE, TPOBOANMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOILIECTB, W IyOJUYHO MPEACTaBIATh
MOJIy4YE€HHBIE PE3YJbTaThl HA YUEHUUECKUX KOH(EPEHIINSIX;

YMEHHE OIIEHUBATh J3TUYECKHE AacleKThl COBPEMEHHBIX HCCIEeIOBaHUNH B  00JacTH
OMOJIOTUM W MEAMLUHBI (KJIOHMPOBAHUE, HCKYCCTBEHHOE OIIJIOJOTBOPEHHE, HANpaBJIEHHOE
W3MEHEHHE T€HOMA M CO3/1aHUe TPAHCTC€HHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BBHIOOP OyayIiei mpodecCnoHaIbHOM NeATeTbHOCTH B
o0nacTi GMOJIOTUH, METULIMHBI, OMOTEXHOJOI MY, BETEPUHAPUH, CEIILCKOTO XO35ICTBA, MUILEBOM
IPOMBIIICHHOCTH, YIIyOJIsATh IO3HABAaTEIbHBI HHTEpEC, HAIpPABICHHBIH HAa OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH mpodeccnrn W TMPOIODKEHHE OHWOJIOTHYECKOTO OOpa3oBaHHS B
OpraHu3alUsaX CPEAHEro NpoeccuoHaIbHOIO U BBICIIEr0 00pa30BaHMU.

IIpenmetHble pe3ynpTaThl OCBOeHHUs ydeOHoro mnpenmera «buosorus» B 11 knacce
JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUN O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(GOpMHUpPOBAaHUM COBPEMEHHOM €CTECTBEHHO-HAy4YHOH KapTHHbI MMpa, B IO3HAHUU 3aKOHOB
IPUPOJBI M PELICHUH 3KOJIOTMYECKUX MPOOJEeM YeIOBEeYecTBa, a TaKKe B PEIIEHUH BOIPOCOB
palMOHAIBHOTO TMPUPOJIONONIB30BaHUs, U B (OPMUPOBAHUM IIEHHOCTHOTO OTHOLIEHHS K
IpUpoJie, OOILIECTBY, UEIOBEKY, O BKJIAJE POCCUHUCKUX M 3apyOeKHBIX YUYEHBIX-OMOJIOrOB B
pa3BuTHE OMOJIOTHUH;

YMEHHUE BIIaJIeTh CUCTEMOI OMOJOTMYECKMX 3HAaHUM, KOTOpas BKIIOYAET OINpENesICHUs U
[IOHMMAaHHUE CYIIHOCTH OCHOBOIIOJATAlOUIMX OMOJIOTHYECKUX TEPMHUHOB M MOHATUH (BUA,
sKocuctema, Ouocdepa), Ouomormuyeckue Teopuu (dBosronMoHHas Teopus Y. JlapBuHa,
CHUHTETHYEecKasi Teopusi sBomonnu), ydeHus (A. H. CesepuoBa — 0 MmyTSX M HalpaBICHHUIX
sBosroruy, B.M. BepHanckoro — o Ouocdepe), 3akoHbl (reHetnyeckoro pasHosecus k. Xapau
u B. Baiinbepra, 3apogsimeBoro cxoactBa K. M. bospa), npaBuna (Mmunumyma lO. JIubGuxa,
9KOJIOTHYECKOM MUPaMUbl 3HEprun), runotessl (runoresa «mupa PHK» V. ['unbepra);

YMEHHME BIAJETh OCHOBHBIMM METOJAMU HAy4yHOIO II03HAHUS, HCIOJb3YEMBIMU B
OMOJIOTUYECKUX HCCIIETOBAHUAX >KUBBIX OOBEKTOB U IKOCHCTEM (OIMHUCaHUE, U3MEPEHHE,



HaOJr0/IeHNEe, HKCIIEPUMEHT), CIIOCO0aMH BBISBICHHS M OIICHKH aHTPOIOT'CHHBIX M3MEHEHUH B
MIPUPO/IC;

YMEHHUE BBIJCNATh CYIIECTBEHHbIE MPHU3HAKH: BUJOB, OHWOTEOLIEHO30B, 3KOCHUCTEM U
ouocdepsl, CTaOMIM3UPYIOLIETO, IBMKYIIETO M Pa3pbIBAIOLIETO E€CTECTBEHHOTO OTOOpa,
AJUIOMATPUYECKOTO U CUMIATPHUECKOTO BUI000PA30BaAHMS, BIMSHUS ABIDKYIIHX CHJT YBOJIOIIH
Ha TeHO(OH] MOMYIISAUH, PUCIIOCOOICHHOCTH OPraHU3MOB K Cpejie OOMTaHUs, YepeTOBaAHHS
HaIpaBJICHUN 3BOJIIOINN, KPYTOBOPOTA BEIIECTB U MIOTOKA YHEPTUU B SKOCUCTEMAX;

YMEHHUE YCTaHABIMBATh B3aMMOCBS3M MEXIy TIPOLECCAMU 5SBOJIIOLUH, ABIKYIIMMHU
CHJIAaMH aHTPOTIOI€HE3a, KOMIIOHEHTaMH Pa3JIMYHBIX 3KOCHUCTEM M TPHUCIIOCOOICHUSIMH K HUM
OpraHu3MOB;

YMEHHE BBISBJIATh OTIIMYUTEIILHBIC IPU3HAKH JKUBBIX CHCTEM, MTPUCIIOCOOICHHOCTh BUJIOB
K cpene oOWTaHus, a0MOTHYECKUX W OMOTHUYECKMX KOMIIOHEHTOB JKOCHCTEM, B3aUMOCBSI3EH
OpPraHu3MOB B COOOIIECTBAX, aHTPOTIOT€HHBIX U3MEHEHHI B IKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUINE apTyMEHTHI, OHOJIOTHYECKYI0 TEPMHHOJIOTHIO H
CHUMBOJIMKY JUIS JIOKAa3aTeJIbCTBA pOJICTBA OPraHU3MOB PA3HBIX CHUCTEMAaTHYECKUX TPYII,
B3aMMOCBSI3U OPTaHU3MOB M CpEIlbl OOWTaHMs, €IWHCTBA YEIOBEYECKHX pac, HEOOXOIMMOCTH
COXpaHEHHsT MHOTOOOpa3Hs BHJOB M KOCHUCTEM KaK YCIOBHS COCYIIECTBOBAHHUS MPHUPOIBI U
9YeJI0BEUECTBA,

YMEHHE peliaTh OMOJOTHYECKHE 3aadi, BBISBISATH MPHUYMHHO-CICICTBEHHBIC CBS3U
MEXIy HCCIEAYEMBIMH OHOJOTHYECKMMH TIPOIECCAMU W SIBJICHHUSMH, JIENaTh BBIBOJIBI W
MIPOTHO3BI HA OCHOBAHHH TTOJTyYCHHBIX PE3YIIbTaTOB;

YMEHHUE BHIMOJHATH JIA0OPATOpHBIE W MpPaKTUYECKHE pabOThI, COOMIOAATH IMpaBHia TPU
pabote ¢ yueOHbIM U 1ab0paTOPHBIM 000PYIOBAHHUEM;

YMEHHUE BBIIBUTATh THIIOTE3bI, MPOBEPATh WX OKCIEPHUMEHTAIGHBIMH CpPEACTBAMH,
bopMymHpys 1IeNTb UCCIIETOBAHMS, aHATH3UPOBATh TIOJTYIEHHBIC PE3YJIbTATHI U JICJIaTh BHIBOJIBI,

YMEHHE Yy4acTBOBAaTh B Yy4eOHO-HCCIICIOBATEILCKONH paboTe MO OHOJIOTHH, SKOJOTHU H
MEIUIIMHE, TIPOBOJMMOIM Ha 0a3e IIKOJBHBIX HAYYHBIX OOMIECTB, M IYOJUYHO TMPEACTABIATH
MOJIyYCHHBIC PE3YJIbTAThl HA YYCHUIECKUX KOH(DEPEHIUX;

YMEHHUE OIEHHBATh THIIOTE3bl W TEOPUM O TIPOMCXOXICHUHM JKU3HH, 4YEJIOBEKa U
YeJIOBEUECKUX pac, O NPUYHMHAX, IMOCIEACTBUSIX W CIOCO0axX MPEeNOTBPAlICHUs TII0OATBHBIX
W3MEHEHU B buocdepe;

YMEHHUE OCYIIECTBISTh OCO3HAHHBIN BBIOOP Oyaymiei nmpohecCHOHAILHOW ACITEIIBHOCTH B
oOmactd  OMOJIOTUH, 3KOJOTHH, HPUPOJIOMNOJIb30BAHUS, MEAUIUHBI,  OWOTEXHOJIOTHUH,
MICUXOJIOTUHU, BETEPUHAPUH, CEJIBCKOTO XO3SHCTBA, MHIICBOW MPOMBIINIICHHOCTH, YIIIYOJISTh
MO03HABATEJIbHBI HMHTEPEC, HANpaBJICHHBIH HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOIICH
npodeccud ¥ TPOJOJDKCHHE OHOJIOTHYECKOro OOpa3oBaHUS B OPraHU3alMsIX CPEIHETO
po(heCCHOHAILHOTO U BBICIIETO 00Opa30BaHMSI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE
(uu¢pposrIe)

o0pa3oBaTe/ibHbIE

pecypchbl

buonorus kak Hayka

http://school-
collection.edu.ru

JKuBBIe cuCTEMEBI B X HU3YyUCHUC

http://school-
collection.edu.ru

buosornga kinetku

0.5

http://school-
collection.edu.ru

Xumuaeckas opraHu3anus KJICTKH

10

http://school-
collection.edu.ru

Crpoenue 1 PyHKIIUU KIETKU

http://school-
collection.edu.ru

Crpoenue 1 PyHKIIUU KIETKU

http://school-
collection.edu.ru

HacnencrBennas nadgopmanus u
peanu3anus e€ B KJICTKE

0.5

http://school-
collection.edu.ru

OOMeH BellecTB U MPEeBpallleHUue SHEPTUU B
KIIETKE

http://school-
collection.edu.ru

Crpoenue 1 pyHKIIMN OpraHU3MOB

17

1.5

http://school-
collection.edu.ru

10

JKU3HEHHBIN UK KIETKA

http://school-
collection.edu.ru

11

Pa3zmHokeHue u Pa3BUTHEC OPraHU3MOB

1.5

http://school-
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collection.edu.ru

12

I'eneruka — HayKa O HAaCJICACTBCHHOCTU U
HU3MCHYUBOCTU OPraHN3MOB

0.5

http://school-
collection.edu.ru

13

3aKOHOMEPHOCTH HACIIEACTBEHHOCTH

10

http://school-
collection.edu.ru

14

3aKOHOMEPHOCTH U3MEHUYMBOCTH

http://school-
collection.edu.ru

15

T'eneTuka uesoBeka

0.5

http://school-
collection.edu.ru

16

Cenekuuysi OpraHnu3MOB

http://school-
collection.edu.ru

17

BroTexHONOrHsa ¥ CHHTETHYECKAsT OMOJIOTUs

http://school-
collection.edu.ru

18

Pe3epBHOE BpeMmst

http://school-
collection.edu.ru

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME

102

15
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http://school-collection.edu.ru/
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11 KJIACC

KoauuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iejioB U TeM uudpoBbIe
Ne n/m P Konrtpoiasbubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
1 3aposKICHNE U PA3BUTHE IBOJTIOIHOHHBIX 4 http://school-
Npe/ICTaBlICHUH B OMOJIOTUU collection.edu.ru
. http://school-
2 M 14 2 .
HUKPOIBOJIIOIHS U €€ pe3yTbTaThl collection.edu.ru
3 Maxpo3BOJIIOIHUS U €€ pe3yJIbTaThI 6 ttp:/ischook
P B pesy collection.edu.ru
[TpoucxosxacHNE ¥ pa3BUTHE )KU3HHU Ha http://school-
4 15 1.5 .
3emiie collection.edu.ru
http://school-
5 [TpoucxoxaeHue yeaoBeka — aHTPOIIOTEHE3 10 1 .
collection.edu.ru
e} _
KOJIOTHSI — HayKa O B3aUMOOTHOIICHUSX htto://school-
6 OpPraHU3MOB M HAIOPTaHU3MEHHBIX CUCTEM 3 0.5 | .
N . collection.edu.ru
C OKpYXKaIoIIEeH cpenoit
http://school-
7 Opranusmsl U cpeia OOUTaHUs 9 15 collection.edu.ru
N http://school-
8 DKOJIOTHS BUJOB U MOMYJISALUN 9 0.5 ]
collection.edu.ru
DKOJIOTHUS COOOIECTB. DKOJIOTUICCKHE http://school-
9 12 0.5 .
CHCTEMBI collection.edu.ru
http://school-
10 buocdepa — rinobanbHast skocucTemMa 6 .
collection.edu.ru
11 YenoBek 1 OKpyKarolias cpesia 6 http://school-
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collection.edu.ru

12

PesepBHOE Bpems

http://school-
collection.edu.ru

OBIIEE KOJIMYECTBO YACOB IIO I[ITPOTPAMME

102

7.5
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