MUHUCTEPCTBO IMPOCBEIEHMSI POCCUMACKON ®EIEPAIIAN
MunucrepeTBo o0pazoBanus Kpacnosipeckoro kpas
anaBne}me Oﬁpa?.OBaHHH aHMHHHCTpaHHH ropoaa Aqm-lcxa
MBOY "Cpennss mkoa Ne 6" r. AYMHCK

PACCMOTPEHO COI'JTACOBAHO
pykoBoautens IIIMO 3aMeCTHTENb JupekTopa 1o YBP

% ‘/é%/ / Mopo3osa T.B. Y/ i / ®panmysenko ULA.

ITporokosd Ne 1 ot «28» aBrycra («29naBrycta 2023 T.
2023 r.
PABOYAS ITPOT'PAMMA
(ID 3802952)

yuebnoro npexvera «buosiorus. YriyGieHHbIH yPOBEHb)

it obydarormuxces 10 —11 kimaccos

r. Auunck 2023 r.



MOSACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yueOGHOMY mpeameTy "buomnorus" (mamee - Ouonorus) Ha
ypOBHE cpeqHero obimiero oOpa3oBaHus pa3pabotaHa Ha ocHOBe dDenepaibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpaszoBanuu B Poccuiickoit denepamnumy,
OI'OC COO, Konuenuuu mnpenojiaBanusi ydeOHOro mnpeamera «buosnorus» wu
OCHOBHBIX MOJIOKEHHM (eiepaabHoil paboueil mporpaMmbl BOCITUTAHUS.

VYueOnniit npeamer «buonorus» yriy6néaHoro ypoBHs uizydenust (10-11
KJIACChI) SIBJISIETCS OJJHUM W3 KOMIIOHEHTOB IpeaMeTHON obnactu «EcTecTBeHHO-
HayuHble mpeaMeTb». CoriacHo mnonoxenusM OPI'OC COO mnpodunbHbIe
yueOHbIe MPEeIMEThl, U3yyaeMble Ha YIIIYOJIEHHOM YpOBHE, SIBJISIOTCS CIIOCOOOM
muddepeHman  0OOy4eHUsT Ha YpPOBHE CpEJHEro ooOiiero oOpa3oBaHUs U
IPU3BaHbl OOCCICYHUTHh IMPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIMM, CPEIHHUM
o0muM, cpeHUM MpodeCCHOHATBHBIM U BhICIIUM 0Opa3oBaHHeM. B To ke Bpems
KOKIBIM M3 JTUX Y4eOHBIX MPEAMETOB JOJDKEH ObITh OpPHEHTHPOBAaH Ha
IPHOPUTETHOE PEIICHUE 00pa30BaTEIbHBIX, BOCIHUTATEIBHBIX M Pa3BHUBAIOIINX
3a/ay, CBS3aHHBIX C MNpoQoOpUEHTAlUEd O00yYaromuXxcsi U CTUMYJIUPOBAHUEM
MHTEepeca K KOHKPETHOM OO0JacTH HAy4yHOTO 3HAHMS, CBSI3aHHOTO C OWOJIOTHEH,
MEIULIMHOM, SKOJIOTHUEN, TICUXOJIOTUEHN, CIIOPTOM WJIM BOCHHBIM JIEJIOM.

[Tporpamma no ydeOHOMYy npenmery "buosnorusa" na€r mpeacTraBieHHE O
HeNMd W 3aJa4ax W3ydeHus ydeOHoro mpenmera «buomorus» Ha yrayOonéHHOM
YPOBHE, OlpeeseT o0s3aTeabHoe (MHBapUaHTHOE) TPEAMETHOE COJIEpKaHUE, €r0o
CTPYKTYpUpOBaHHE TIO0 pa3ieiaM M TeMmaM, paclpeleieHne 1o Kiaccam,
PEKOMEHIyeT IOCIeIOBAaTeIbHOCTh M3y4YEHHUs y4eOHOro Marepuana C Yy4ETOM
MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH YYEOHOTrO TpoIiecca,
BO3pPacCTHBIX OcCOOEHHOCTe oOywatomuxcsi. B mnporpamme 1o Ouonoruu
peanu30BaH MPUHINAN TPEEMCTBEHHOCTH C HW3YYCHHEM OWOJIOTMH Ha YypOBHE
OCHOBHOro  o0miero oOpa3oBaHusi, Onaromapss 4YeMy MPOCMAaTPUBAETCS
HANpaBIECHHOCTh Ha MOCJENYyIOIIee pa3BUTHE  OWOJIOTMYECKUX  3HAHUH,
OpHEHTHUPOBAHHBIX Ha (POPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PECHHUS,
AKOJIOTUYECKOTO MBIIUICHUS, TMPEACTABICHUN O 370pOBOM 00pasze JKW3HU, Ha
BOCIIUTAaHUE OEPEeKHOTO0 OTHOIICHUS K OKpYyKaromeld mnpupomHoit cpeae. B
nporpaMmMe MO OHOJIOTMH TaKKe IMOKa3aHbl BO3MOXHOCTH YUEOHOTO IpeaMera
«buonorusiy B peammsaruu  TpeboBanuit PIOC COO Kk TUIAHHPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM W TMPEIMETHBIM pe3ylbTaTaM OOy4YeHHS U B
¢bopMUpPOBAaHUM OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIILHOW  JIEATEIHLHOCTH
0o0y4Jarommxcss MO OCBOCHHUIO COJEpXKaHUS OHOJIOTMYECKOro o0pa3oBaHUsI Ha
YPOBHE CpEJIHEro 0011ero oopa3oBaHus.

VYuebnniii npenmer «buonorus» Ha ypoBHE cpeaHEro o0mero oopa3oBaHUs
3aBepiiaeT OuoJorMYeckoe oOpa3oBaHME B IIKOJIE W OPUCHTUPOBAH Ha



paciidpeHre u yriayOieHue 3HaHMM OOydYaroIIMXCsi O >KMBOM MpUpPOJE, OCHOBAaX
MOJICKYJISIPHOM ¥ KIJIETOYHOW OWOJIOTHH, YMOPUOJOTUU U OHUOJIOTHUU Pa3BUTHS,
TeHETUKH, CEIEKIUHN, OMOTEXHOIOT MU, IBOJIIOLIMOHHOTO YUE€HHUS U IKOJIOTUH.

N3yuyenne yuebHOro mnpeamera «buosorus» Ha YIriIyOJE€HHOM YpOBHE
OPUEHTHPOBAHO HA MOJArOTOBKY OOYYaIOIIUXCS K TMOCJIEAYIOIIEMY IOJIyYEHHUIO
Ouonornyeckoro  o0Opa3oBaHMsl B By3aXx W OpraHU3alMsSIX  CPEIHETrO
npodeccronanbHoro odpazoBanus. OCHOBY €ro COAepkKaHUsl COCTABIISAET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU  HU3YYEHUU  OO0Yy4YaIOIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHUYECKUX PA3JEJIOB OMOJOTHU Ha YPOBHE OCHOBHOTO
obmrero obpazoBanmsi, B 10—11 kiaccax 3TW 3HaHUS TOMYy4aroT pa3BuThe. Tak,
pacHIMpeHbl W YriIyOJieHbl OHMOJOTrMYecKHWe 3HAHUA O PACTEHMSIX, >KUBOTHBIX,
rpubax, OakTepusix, OpPraHU3ME 4YeJOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KH3HHU,
JIOTIOTHUTENIBHO BKJIIOYEHBI OMOJIOTMYECKHE CBEJICHUS TPUKIIAAHOTO U MOMCKOBOT'O
XapakTepa, KOTOPbIE MOKHO HCIIOJIb30BaTh KaK OPUEHTUPHI IS TOCIEIYIOIIETO
BbIOOpa mpodeccuu. Bo3mokHa Takxke HMHTErpamus OUMOJIOrMYECKUX 3HAHMM C
COOTBETCTBYIOIIMMU 3HAHUSAMHM, MOJYUYEHHBIMU OOYYaAIOIIUMHUCS TPH U3YYEHHUH
(bu3KKU, XUMUHU, Teorpaduu U MAaTEMATUKH.

CtpykTypa mnporpammsl 1o ydyeOHOMYy mnpenmery "buonorus" orTpaxkaer
CUCTEMHO-YPOBHEBBII M 3BOJIOLMOHHBIA MOAXOJbl K HW3YYEHHUIO OHOJIOrUU.
CornacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE AJIs )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, 3BOJIOLMK OPraHUYECKOro MHpa Ha 3eMile,
COXpaHEHHus1 OHMOJIOTMYecKoro pasHooOpasusi 1uiaHeTtsl. Tak, B 10 kmacce
U3YYaloTCs OCHOBBI MOJIEKYJISIPHOM W KJIETOYHOW OWMOJOTHH, IMOPHOJOTHH U
OMOJIOTUH Pa3BUTHSI, TEHETUKU U CEJEKLHUU, OMOTEXHOJOTMH U CHUHTETUYECKON
OMOJIOTHHY, AKTyalIM3UPYIOTCS 3HAHMS OOy4YaroIMXCA MO OOTaHUKE, 300JI0THH,
aHatomuu, (usnonorun uenoBeka. B 11 kimacce wu3yyaroTcs 3BOJIIOLHMOHHOE
y4eHHUE, OCHOBBI IKOJIOTUHU U YUeHHE 0 Ouocdepe.

VYueOnpiii mnpeamer «buonorus» mpu3BaH ~ 00ECHEYUTH  OCBOCHHE
00yJarouMHcs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHLIUIIOB U MIPABHIL,
JIEXKAIIKNX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHWH, MHOTO00pa3uu W OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, TIOMYJISIIH,
OHMOLIEHO3a, 3KOCHCTEMBI, O BBIAAIOUIUXCS HAYYHBIX JOCTHKEHUSIX, COBPEMEHHBIX
UCCIIEIOBAHUAX B OMOJIOTHH, IPUKIIATHBIX aClIeKTax OMOJOTrHYecKuX 3HaHUM. J{ms
pa3BUTUS U TOJACpKaHUS HHTepeca OO0yyaroumxcs K OHOJOTMH Hapsiay co
3HAYUTENbHBIM 00bEMOM TEOPETHUECKOI0 MaTepHalia B COAEPKAHUU MPOTPAMMBI
o OMOJIOTHUU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHUS M Pa3BUTHS
TOW WM MHOM oOjacTh OHOJOTHH, BKJIAJ0OM OTEYECTBEHHBIX M 3apyOeiKHBIX
y4€HBIX B pEUICHHE BaKHEHIIMX OMOJIOIrMYECKHUX U 3KOJOTHUYECKUX POOIIeM.



Lenb uzydenus: yueOHoro npenmera «buonorus» Ha yriryO1EHHOM YpOBHE —
OBJIQZICHHME  OOYYalOUIMMHCS  3HAHUSAMU O  CTPYKTYpHO-(QYHKIIMOHAJIbHOU
OpraHM3allMi JKUBBIX CHCTEM pa3HOr0 paHra M NPUOOpPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HAHUS B (POPMHUPOBAHUU MHTEpeca K ONpeAeaEéHHONW 00JacTH
npodeccoHanbHON NEeATeNbHOCTH, CBSI3aHHOM C OWOJIOTHEH, WM K BBIOOPY
y4eOHOTO0 3aBe/IeHUs JUISl IPOJOIIKEHUSI OMOJIOTMYECKOT0 00pa30BaHus.

JlocTikeHue 1enu u3ydeHus ydyeOHoro mpeamera «buornorus» Ha
yrayOiaEéHHOM YpOBHE 00€CIIEYMBACTCS PEIICHUEM CIICIYIOIINX 3a/1a4:

OCBOCHHE O0YYArOUIUMUCS CHUCTEMbl OMOJOTMYECKHX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
IpaBUJIaX, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUPA; O
CTPOEHUH, MHOrooOpa3uu U OCOOEHHOCTSX OHUOJOTrMYECKUX CHUCTEM (KJIEeTKa,
OpraHu3M, MONyJslus, BUA, OMOTreoleHos3, ouocdepa); 0 BbIIAIOMIUXCS OTKPBITUIX
Y COBPEMEHHBIX HCCIIEIOBAaHUSAX B OMOJIOTHUY;

O3HAaKOMJIEHHME OOy4YalIMXCd C METOJAaMH TMO3HAHUS >KUBOW MPUPOJIBI:
UCCJIeIOBATEIbCKUMH  METOJaMU  OMOJOTHYECKMX HayK (MOJIEKYJISpHOH W
KJIETOYHON OWOJOruM, HMOpPUOJIOTMM W OHOJOTMU Pa3BUTHS, TE€HETUKH W
CeJeKUUU, OWOTEeXHOJIOTMM M CHUHTETUYECKOM OWOJIOTHH, MaJe€OHTOJIOTHUH,
9KOJIOTMHM);  METOAaMH  CaMOCTOSITEIBHOTO  NPOBEJIEHUA  OMOJIOTHYECKUX
UCCIEIOBAaHUM B Jlabopatopud W B mpupojae (HaOIOAeHUE, U3MEPECHUE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE);

OBJIaJICHHE OOYYAIOUIMMHUCS yYMEHHMSMHU: CaMOCTOATEIbHO  HaXOIWTh,
aHAIM3UPOBAaTh M HCIOJB30BaTh OHUOJOTMYECKYI0 HH(POPMAIMIO; MOJIb30BATHCA
OMOJIOTMYECKOM TEPMUHOJIOTHENH M CUMBOJIMKOM; YCTaHABIMBATH CBA3b MEXIY
pa3BUTHEM OHOJOTMM M COLUAIbHO-3KOHOMUYECKHMMH U  3KOJOTMYECKUMHU
npoOiieMaM 4eJI0BEYECTBA; OLEHHUBATH IOCJIEACTBHS CBOEU JESATENBHOCTH IO
OTHOIICHUIO K OKPYKAIOIICH TPUPOIHONU cCpelie, COOCTBEHHOMY 3J0POBBIO U
3I0POBBIO0  OKPYXAIOMIUX JIFOJACH; OOOCHOBBIBATH ¥ COONIOAATH  MEPBI
npodUIaKTUKY MH(EKIIMOHHBIX 3a00JeBaHUM, MpaBWiia TOBEICHUS B MPUPOAE U
obecrnieueHus: OE30MACHOCTH COOCTBEHHOM KU3HENEATENbHOCTH B UPE3BBIUYAMHBIX
CUTyallsiX MPUPOAHOTO UM  TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIE Hay4YHbIE OTKPBITUS B 00JIaCTH OMOJIOTHH;

pa3BUTHE Y O0yYaIOUIMXCA WHTEIJICKTYabHBIX U TBOPUYECKHUX CIOCOOHOCTEH
B TpollecCeé 3HAKOMCTBA C BBIIAIOIIMMUCA OTKPBITHSIMH M COBPEMEHHBIMHU
UCCIIEJOBAHUAMU B OHOJIOTUH, pEIIaeMbIMH €0 MpolOjaemMaMu, METOJ0JoTuei
OMOJIOrMYECKOro UCCIIEI0BaHN, MIPOBEICHUS AKCIEPUMEHTATbHBIX
UCCIIEJOBAHUMN, pelIeHUs] OMOJIOTUYECKUX 3a/1a4, MOJEIUPOBaHUS OMOIOTUYECKUX
00BEKTOB U TIPOIIECCOB;



BOCIIUTaHUE Y OOYYArONIMXCS IIEHHOCTHOTO OTHOIICHUS K KUBOW MPHUPOJIE B
IIEJIOM M K OTJENbHBIM €€ 00beKTaM U sIBICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOMH,
TeHETUYECKOM TPaMOTHOCTH, OOIIeH KyJIbTYyphl TOBEJACHUS B TPHUPOJE;
WHTETpallii €CTeCTBEHHO-HAYyYHBIX 3HAHUM;

npuoOpeTeHre  OO0y4yalolmMMUCS ~ KOMIETEHTHOCTH B pallMOHAIHHOM
IPUPOAOIIONIH30BaHUN (COOMIOJICHUE TMPaBWII TOBEIACHUS B TPHUPOJE, OXPaHbI
BUJIOB, 9KOCHCTEM, OMOChEpPHI), COXPAaHEHUU COOCTBEHHOTO 3/I0POBbSI U 3JI0POBbS
OKpYXXaromux Jrojaed  (cobmrogeHuss Mep nOporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0E30MaCHOCTH KU3HEAEATENbHOCTH B YPE3BBIYAWHBIX CUTYyAIHUIX
OPUPOAHOTO M TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUHN B TOBCEAHEBHOMN KU3HU;

CO3/laHMe  YyCJIOBHMA  JUIS  OCO3HAHHOTO  BBIOOpa  OOYYAIOUTUMHUCS
VHIUBUAYaTbHON oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
noclieymneMy MnpodecCuoOHaIbHOMY CaMOOIPECIICHUI0, B COOTBETCTBUU C
WHIVNBUAYaTbHBIMU HHTEPECAMH U IMTOTPEOHOCTSIMH PETHOHA.

OO11iee YnCI0 YacoB, OTBEICHHBIX HA U3y4Y€HHE OMOJIOTHMU Ha YTiayOJIeHHOM
YpOBHE cpeliHero ooiiero oopa3zoBanus, coctaiser 204 gaca: B 10 kiacce — 102
yaca (3 Jaca B Hefieno), B 11 kimacce — 102 vaca (3 yaca B HeJleo).

OT16op opraHu3anMoOHHBIX (HOPM, METOJIOB U CPEJCTB OOy4YEeHUs OUOJIOTUU
OCYIIECTBISIETCS ¢ y4ETOM CHEeNM(PHUKU €ro COoAepKaHWs M HANpaBIEHHOCTH Ha
NpOAODKEHNE OWOIOTMYECKOTO 00pa3oBaHUS B OpPraHHU3AIUSIX CpPETHETO
npo¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

O0s13aTeNbHBIM yCIOBUEM MIPU 00YyYEHUN OMOJIOTHH Ha YIIIYOJIEHHOM YPOBHE
ABIISIETCS TIPOBEJCHHUE JTA0OPATOPHBIX M MpakThdeckux pador. Taxxke ywactue
00y4aromuxcs B BHITIOJHEHUH TPOCKTHBIX U y4eOHO-MCCIEN0BATENbCKUX PadoT,
TEMaTHKa KOTOPBIX OMpEAENSAETCS YYUTENeM Ha OCHOBE HUMEIOIINXCS

MaTEpUaAJIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBUU.
COJAEPKAHUE OBYUYEHUA

10 KJJACC

ConepkaHue TPOTpaMMBbl, BBIJICICHHOE KYpPCUBOM, HE BXOAHWT B MPOBEPKY
rocyaapcTBeHHou utoropoi arrectauu (I'MA).

Tema 1. BuoJsiorus kKak Hayka

CoBpemeHHas OMOJIOTHsI — KOMIUIEKCHAsI Hayka. KpaTkas ucTopusi pa3BUTHS
Ouonornu.  buonormdyeckue HAyKM M H3y4aeMble  HMH  MPOOJIEMBI.
dyHIaMeHTa bHbIe, TPUKIAJAHBIC W TOWCKOBBIE HAy4YHBIE WCCIEAOBAHUS B
OMOJIOTHH.

3HadeHue OWOJOTUU B (POPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYUYHOM
kaptuHbel mupa. Ilpodeccun, cBs3anHbie ¢ Ouoiorueil. 3HaueHUE OHUOJOTHHM B



IIPAKTUYECKON JIESATEIIbHOCTH YEJIOBEKA: MEIMIMHE, CEIBCKOM XO35HUCTBE,
IIPOMBILUIIEHHOCTH, OXPAaHE PUPOJIBL.

JdeMoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunnen, XK. b. Jlamapk, Y. JapsuH,
V. I'apgeii, I'. Menaens, B. U. Bepnanckuit, U. I1. I1aBnos, 1. 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsi3b OMOJOTMM C APYTUMH Haykamuy», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cUCTEMbI U MX U3Y4YeHHE

XKuBble cuctemMbl Kak mpeaMerT u3zydeHus Ouonoruu. CBONCTBA >KHBBIX
CUCTEM: €IWHCTBO XHMHYECKOIO COCTaBa, JAMCKPETHOCTh U LEIOCTHOCTD,
CJIO0XHOCTh U YIOPSAIOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTb, CaMOOpPraHMU3aIIMS,
CaMOBOCIIPOM3BEACHUE, PA3IPAKUMOCTb, U3MEHYUBOCTD, POCT U PA3BUTHE.

YpOBHH OpraHu3aluy KUBBIX CHUCTEM: MOJIEKYJIAPHBIA, KIIETOYHBIN,
TKAHEBBIN, OpTraHU3MEHHBIM, MONMYJISIHMOHHO-BUIOBOM, YKOCHUCTEMHBIN
(Ouoreouenotnueckuit), oOuochepupiil. Ilpoueccbl, npoucxonsdiue B KUBBIX
cucremax. OCHOBHBbIE TpU3HAKW KUBOro. JKu3Hb Kak (opmMa cCyliecTBOBaHUS
Marepuu. Hayku, nu3ydarouine >KuBble CUCTEMbI HA Pa3HBIX YPOBHSIX OpraHU3aIUH.

N3yueHnue xuBbIX cucTeM. MeTtoabl Ouonorudeckod Hayku. HalGmronenue,
U3MEPEHHE, IKCIICPUMEHT, CUCTEMATU3AIUsA, MeTaaHanu3. [loHsATHe 0 3aBUCUMON U
He3aBUCHMMOW mnepemeHHOU. [lmanmpoBanue »skcnepumenta. IloctaHoBka u
npoBepka rumnote3. Hynepas rumnote3a. [loHsitue BBIOOpPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux JaHHbIX. OIEHKa JOCTOBEPHOCTH MOJIYYEHHBIX
pe3yinbTaToB. [IpruMHBI WCKaXk€HUsT Pe3yJbTaTOB »JKcrepumeHTta. [lonsitue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn

Tabmunpel u cxembl: «OCHOBHBIE TPU3HAKU KU3HW», «buonornueckue
cuctemMbl», «CBOICTBa >XMBOM MaTrepum», «YPOBHU OpraHU3aluu >KHUBOU
npupoib», «CTpoeHue KUBOTHOM KIETKW», «TKaHU >XKUBOTHBIX», «CHCTEMBbI
OpraHOB 4YeJIOBEUECKOro opraHusmay, «buworeomenos», «buocdepa», «Metombl
V3YUYCHUS )KUBOU MTPUPOIBD.

O6GopynoBanue:  jmabopaTopHOoe  OOOpyJOBaHHE  IJIi  TPOBEICHUS
HAOJII0ICHUI, U3MEPECHUI, IKCTICPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHUWE pPA3IUYHBIX METOJOB MpH
V3YUYCHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykTypHO-QYHKIIMOHANbHAS eAWHUIIA KuUBOro. Mcropus
oTkpbITUs KiIeTku. Paboter P. I'yka, A. Jleenryka. Knetounas teopus (T. [lIBanH,



M. Ilneitnen, P. BupxoB). OCHOBHbIE TNOJIO)KEHUS COBPEMEHHOW KIJIETOUYHOM
TEOPUH.

Meroapl  MOJIEKYJISIDHOM U KJIETOYHOM  OWOJIOTHMH:  MHUKPOCKOTIHS,
xpomatorpadus, 3eKTpodope3, METOJ MEUYEHBIX aToMOB, auddepeHIaIbHOe
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHue ¢urcuposanHvix
K1emokK. DNAEKTPOHHasT MUKpockonusi. Koxgoxanvhas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyuenue Kiemox.

JdeMoHcTpanuu

IToptpetsr: P. I'yk, A. Jleenryk, T. llIsann, M. llneiaen, P. Bupxos, K. M.
bap.

Tabnuubl u cxembl: «CBETOBOM MHUKPOCKOID), «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pa3BUTHS METOAO0B MUKPOCKOITUI).

OGopynoBaHUE: CBETOBOM MHUKPOCKOII, MHUKpOIpEnapaTbl pacTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATIbHBIX KIETOK.

IIpakTnueckass padora «/3yueHue MeETOJOB KJIETOYHOM OUOJIOTUH
(xpomatorpadusi, ayexTpodope3, auddepeHmaIbHoe IEeHTpUudyrupoBaHue,
[TLIP)».

Tema 4. Xumuveckasi opranu3anus KJICTKH

XUMHUYECKHUN COCTaB KIETKU. Makpo-, MUKPO- U YJbTPAMHUKPOIJIEMEHTHI.
Boma m e€ ponb Kak pacTBOpUTENA, pearcHra, y4acTue€ B CTPYKTYpUPOBAHUHU
KJIETKH, TEIUIOperyasiuuu. MUHEepalibHbIe BEIleCTBA KJIETKU, UX Ouoyioruyeckas
ponb. Poiib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannueckne BeniecTBa KIETKU. buonormdyeckue mnonumepsl. benku.
AMMHOKHUCTIOTHBIN cocTaB OesikoB. CTpYKTypbl OeIKoBOW MoJiekyJbl. [lepBuuHnas
CTpYKTypa Oenka, TNeNnTUaHas CBsI3b. BTopuuHas, TpeTUyHasi, YETBEPTUYHAS
cTpyktypbl. JleHatypauus. CoiictBa OenkoB. Kiaccupukauuss — Oenkos.
buonoruueckue GpyHkuu 6e1KoB. [lpuonsi.

YraeBoasl. MoHOCaxapuapl, AMCAXapUibl, OJIUTOCAXAPHU/Ibl U MOJIMCAXAPHU/IBI.
OO0mumii TUTaH  CcTpoeHHST W (UBHKO-XUMUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornueckue pyHKIUH YTII€BOIOB.

Jlumuael. ['uapodunsHO-THAPODOOHBIE cBOMCTBA. Knaccudukarus munuaos.
Tpurmunepuasl, ¢ocdomunuasl, BOCKH, CTepouasl. buomornyeckue QyHKIHH
munuaoB. O0mye CBOMCTBAa OMOJIOTHYECKUX MeMOpaH — TeKy4eCTh, CTIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxkneunossie kucnotsl. JJHK um PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneorunel. Ilpunnun kommiementapHoct. IIpaBumo Yapradda. Crpyxrypa
JIHK — nBoitnas cnupaib. MectoHaxoxaenue u ouonornyeckue Gpynkmun JTHK.
Buner PHK. ®ynkiiun PHK B knetke.



Crpoenue moinekynsl AT®. Makposprudyeckue cBsizu B moiiekyine ATO.
buonornueckue pynkunn AT®. BoccTaHOBICHHBIE TEPEHOCUNKH, UX (PYHKITUU B
kinetke. [pyeue wuyxneosuompugocpamor (HT®D). CexBenupoBanune JHK.
Memoovl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CtpykTypHas OuoJIOTHs: OMOXMMHUYECKHE W Ono(u3ndecKkrue MCCIeIOBaHMS
cocTaBa UM TMPOCTPAHCTBEHHOM CTPYKTYphl OuoMosiekyl. Mooeruposarue
CMPYKMypvl U QYHKYULL OUOMONEKYI U UX KOMNIeKkco8. Komnvromephulil ouzaiin u
Op2anuyecKull Cunme3s OUOMONEKYI U UX HENPUPOOHBIX AHANO0208.

JdeMoHcTpanuu

IToptpetsr: JI. ITonunr, Jx. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankiuH,
@. Conrep, C. [Ipy3unep.

Huarpammel:  «Pacrnipenenenne XUMHYECKMX JJIEMEHTOB B HEKHUBOU
npupoze», «Pacnpenenenne XUuMUYECKUX 3JIEMEHTOB B KMBOU MPUPOJIE».

Tabmuubl u cxembl: «lleproguyeckas TadaUIAa XUMUYECKUX AIEMEHTOBY,
«CTtpoeHue MoJekyibl BOJbI», «BellectBa B coctaBe opraHu3moB», «CTpoeHHe
MOJIEKYJIbl Oenka», «CTpyKTypbl O€NKOBOM MoJeKyibD», «CTpoeHHe MOJEKyl
yriaeBoaoB», «CTpoeHHe MOJIeKysl JUnuaoB», «HyKI€eMHOBBIE KHUCIIOTBDY,
«Crpoenne Monekyibsl ATO.

O6opynoBaHue: XUMUYECKAsI IOCY1a U 000PYyI0BaHUE.

JlabopaTopHasi padora «OGHapykeHHE OCJIIKOB C MOMOIIBI0 KaYECTBEHHBIX
peaKuuiny.

JlaGoparopnass  paGora  «lccrnemoBaHue — HYKJIEMHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue U pYHKIUHM KICTKH

Tunbl KIETOK: dyKapuoThueckas W mpokapuotuyeckas. CTpyKTypHO-
(yHKIMOHAJIbHBIE 00Pa30BaHUSI KIETKH.

CrpoeHue npokapuoTuueckoil kiaeTku. Kinerounas creHka OakTepuil u apxei.
Oco0eHHOCTH CTpOEHUSI TeTepoTpOo(PHON W aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U pojib MPOKapHOT B OMOLIEHO3aX.

Crpoenue u (GYHKITMOHUPOBAHUE AYKApUOTUYECKOU KJICTKHU.
[Ina3matuyeckass MemOpana (mrazManemma). CTpykTypa IUIa3MaTH4YECKON
MeMOpaHbl. TpaHCIIOPT BEIIECTB Yepe3 TUIa3MaTHICCKYI0 MEMOpaHy: TaCCUBHBIN
(mudy3us, obmeru€nnas auddysus), aKTUBHBIN (MEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcropT). Ilomymponunaemocts wmeMOpanbl. PaboTta HaTpuii-
KaJIMeBOr0 Hacoca. JHJOIMTO3: MUHOIMTO3, (haromuTo3. Dk3onuto3. Kierounas
crenka. CTpykTypa v QyHKIIMH KIETOYHOW CTEHKU paCTeHU, TpUOOB.

Huromnaszma. [uto30mab. LluTockenet. [ABuxkenune nutomiazMbl. OpraHou bl
kinetkd. OgHOMEMOpaHHBIE OpPTaHOWBl KIETKH: DJHJOIUIA3MaTUYEeCKas CeTh
(BIIC), anmapat T'onbmku, JTU30COMBI, UX CTpoeHHWE W (QyHKUIUU. B3anmmocBs3b



OJIHOMEMOpPAHHBIX OPraHouJoB KieTkh. CTpoeHHE TPaHYISIPHOTO PETHKYJIyMa.
Mexanuszm nanpasnenus 6enxos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHbIX ~ MeMOpaH. [mankuii  (arpaHysisipHbIN)  SHIOIJIA3MATHUYECKHI
petukynyM. CekpetopHas QyHkius anmnapata ['onsmxu. Moougurkayus 6enxos 6
annapame ['onvoocu. Copmuposxa 6enkos 6 annapame Ionvoocu. TpaHcnopt
BEILECTB B KJIeTKE. Bakyomnu pacTturenbHbIX KieToK. Kietounslii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpraHOMABl  KIJIETKU:  MUTOXOHAPWUM,  ILJIACTHJBI.
Ipoucxoorcoenue mumoxonopuii u niacmuo. Cumouoeenes (K.C. Mepeorckosckuil,
JI. Mapeynuc). Ctpoenne U (YHKIIMM MHUTOXOHIpUN W Tactul. llepBuunsle,
BTOPUYHBIE M  CJOXHBIE  IUIACTUIB  (DOTOCHUHTE3UPYIOIIMX  DYKAPUOT.
XJI0pOIIACThI, XpOMOILIACTHI, JICUKOTUIACTHI BBICIIMX PACTEHUM.

HememOpanubie opranouzsl kietku CtpoeHre u (PyHKIIUM HEeMEMOpaHHBIX
OpraHou0B KJIETKH. Pubocompl. IIpomedsicymounvie Quramenmo.
MukpodunameHTsl. AkmuHosble Muxkpoguramenmol. MpbllIEUHbIE  KIETKH.
Axmunogvie KOMNOHEeHMbl HembluledHblx Kiemok. Mukpotpybouku. KieTouHslit
neHtp. CTpoeHHe U JABUKEHUE KIYTUKOB M pecHUYEeK. MHUKpPOTpyOOUKH
nutomiasmel. Llentpuons. benku, accoyuuposanmvie ¢ MuKpopuiameHmamu u
muxpompyoouxamu. Momopnule 6enku.

Anpo. Obonouka siapa, XpOMaTH, KapUOILJIa3Ma, SIAPBIILIKK, KX CTPOCHUE U
byHkuuu. SAnepubiii OenkoBblii MaTpukce. IIpocTpaHCTBEHHOE pacmoOKEHHUE
XpOMOCOM B HHTep(azHOM siape. Iyxpomamun u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBI. JlunHamuka s0epHOU 000a0YKu 6 Mmumose. AHoepmuiil
Mpancnopm.

Kiterounbie BximtoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn

[Hoptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuupr u cxembl: «CTpOeHUE 3YKapUOTHUYECKOW KIEeTKn», «CTpoeHue
XKUBOTHOM  KJIeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CTpoeHue
MUTOXOHJIpUNY, «SA1po», «CTpoeHrne MPOKAPUOTUUECKON KIIETKI.

O6opymoBaHHe: CBETOBOM MHKPOCKOI, MHKPOIpENapaThl PaCTUTEIHHBIX,
KUBOTHBIX KJIETOK, MUKPOIIPENapaThl OaKTepHaIbHBIX KIETOK.

JlabopaTopnasi paGora «l3ydeHne CTPOEHUS KIETOK Pa3JIMYHbBIX
OpTraHU3MOB.

IIpakTuuyeckas padora «/3ydyeHue cBOWCTB KIETOYHOM MEMOPaHBI».

JlaGopaTopnass padora «lccienoBaHue Iuia3MoJiM3a M JICTUIA3MOJIM3a B
pPaCTUTENbHBIX KIIETKaX».

IIpakTnueckass paGora  «M3ydyeHwe  [BMXKEHUS  UUTOIJA3Mbl B
pPaCTUTENBbHBIX KIIETKAX».



Tema 6. O0OMeH BelIeCTB M NPeBpallleHle JHEPTUH B KJIeTKe

AcCUMUITSALINS ¥ TUCCUMUIIALINS — JIBE€ CTOPOHBI MeTabom3Ma. Tumnsl oomMeHa
BEIIECTB: aBTOTPO(PHBIM M TeTepOTPO(PHBIA. YUacThe KHUCIOpoJa B OOMEHHBIX
mpoleccax. JHepreTHdeckoe obOecrnieueHne KkieTku: mnpeBpamnienne ATD B
oOMeHHbIX Tporeccax. DepMEHTATUBHBIN XapakTep peakiuid KIETOYHOTO
MeTabonuzma. DepMeHTbl, MX CTPOCHHE, CBOMCTBA W MEXaHHU3M JCUCTBUS.
Kodepmentsl. Otianunst pepMEHTOB OT HEOPraHUYECKHX KaTajau3aTtopoB. benku-
aKTUBATOPHl M OCJIKU-UHTHOUTOPHI. 3aBUCHUMOCTb CKOPOCTH (hEepPMEHTATHUBHBIX
peaKIuii OT pa3IMYHbBIX (PaKTOPOB.

[lepBuuHBIl CUHTE3 OpraHuYeckux BemiecTB B KkieTke. dorocunres.
AHOKCcUuceHHbIl U OKcuceHHblll omocunme3 y odaxkmepuii. Ceemocodouparoujue
nUeMeHmbl U NUSMEeHmMbl peakyuoHHo20 yenmpa. Poib XJI0OpoIIacToB B Ipolecce
dbotocunTe3a. CreroBas u TeMHoBas (pa3bl. @omoovixanue, Cs., Cs. u CAM-munwvi
¢domocunmesa. IlponyKTuBHOCTh (GoTOCHMHTE3a. BnusHue paznuusbix (hakTOpOB
Ha CKOPOCTh (poToCHHTE3a. 3HaueHue (POTOCUHTE3A.

XEMOCHUHTES. Pa3noo6pasue OPraHUu3MOB-XEMOCHUHTETUKOB:
HUTPUPUIUPYIOIIUE OaKTEpUH, MKeIe300aKTEepUH, CepoOaKTepuu, BOJOPOJIHBIE
OakTepuu. 3HaYEHUE XEeMOCHUHTE3A.

AnHaspoOHbIe opranu3Mbl. Buabl Opoxenus. IIpoaykTel OpokeHUS U HUX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHM3Mbl KaK OOBEKTHI
OMOTEXHOJOTUM U BO30OYAUTENN OOJIEC3HEN.

AnpoOHBIE OpraHU3MBI. Oransl DHEPreTUYECKOrO oOMeHa.
[ToaroroButenbHbIM 3TaMn. [ THMKOIU3 — OECKUCIOPOIHOE PACIICTIICHUE TIIFOKO3HI.

buosiornyeckoe OKHCIIEHNE, UM KIIETOYHOE AbIXaHUE. Posb MUTOXOHApHIA B
npoueccax OMoJornyeckoro okucieHus. [Hukmnueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. nepeusi membpanuozo 2epadueHma npomoros. Cunmes
ATD: paboma npomounnou ATD-cunmaszwi. llpeumyiiecTBa a’poOHOr0 MNYTH
oOMeHa BemIecTB nepes aHa3poOHbIM. D(PHEKTUBHOCTD SHEPTETUUECKOTO 0OMEHa.

JdemoHcTpanumn

[Moptpetsr: k. Ilpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Onrenwrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuubl u cxeMbl: «DoTOCHHTE3), «DHEPreTHUECKUl 00Men», «brocnHTes
oenka», «CtpoeHue pepMeHTa», « XeMOCHHTESY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, O00OpYIOBaHME IJII TPHUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlabopaTtopnass pabGora «/I3ydyeHue  KaTaIUTUYECKOW  AKTUBHOCTH
dbepMeHTOB (Ha TPUMEPE aMUJIA3bl UITH KaTanasbl)y.

JlabopaTtopnass padora «M3yuenune ¢epMEHTATUBHOTO paCIICIIICHUS
NEPOKCHJIa BOJIOPOJIa B PACTUTENIBHBIX U JKUBOTHBIX KIIETKAX).



Jlabopatopnas padora «CpaBHeHue mporieccoB (orocuHTe3a U
XEMOCHUHTE3a.

JlabopaTtopnas pa6ora «CpaBHEeHHE MPOIIECCOB OPOKEHUSI U JIBIXAHUSD.

Tema 7. HacaeacrBeHHass uHGoOpMaN s U peaju3anus eé B KJIeTKe

Peakuuu matpuuHoro cuHte3a. [[pMHLIMI KOMIUIEMEHTAPHOCTU B PEAKLIMIX
MaTpPUYHOTO cuHTe3a. Peanuzanus HacieacTBeHHoOUW nH(opmaiuu. ['eHeTnyeckuit
KOJl, ero cBoicTBa. TpaHckpumiusa — MaTpuuHblii cuHTe3 PHK. Ilpunuums
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAJUIENbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpaucnsuus u e€ sranbl. Yuactue TpancnoptHeix PHK B GuocunTese Genka.
VYcnoBus Ouocunte3a Oenka. KoaupoBanwe amuHOKHCIOT. Ponb pubocom B
OnocuHTE3€e OemKa.

Cospemennvie npeocmasnenusi o cmpoeHuu 2enog. OpraHuzanus reHoma y
IIPOKApUOT M 3YKApHOT. Perynsdius akTHBHOCTHM I'€HOB Yy NpOKapuoT. l'mmoresa
onepoHa (. XKakob, K. Mano). Moznexynsapusle mexanuzmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomwi cenosg. Perynsuus 0OMEHHBIX
IIPOLIECCOB B KIIETKE. KileTOuHbIN roMeocTas.

Bupychl — HekneTouHbie (hOPMBI )KU3HU U OONHUTaTHBIEC Mapa3uThl. CTpoeHHe
IPOCTBHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHenuvill Yyuxi
IHK-cooepocawux eupycos, PHK-cooepocawux eupycos, o6axmepuogpazos.
Obpamnas mpanckpunyusl, pesepmasa, UHmezpasa.

Bupychbie 3a0oneBanus 4enoBeka, *KUBOTHBIX, pactenuit. CIIN]J], COVID-
19, counanbHble 1 MEAUIIMHCKHAE TPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananus b6oavuux maccusos («bigdatar)
CMPYKMYpPHbIX Ouonocuyeckux oanHvlx. Hanomexuonoeuu 6 ouonocuu u meouyune.
LIpoepammupyemoie pynxyuu 6eaxos. Cnocobvl 00CmasKu 1eKapcma.

JdemoHcTpanumn

[Toptpetsr: H. K. Konbuos, /. . IBaHOBCKUI.

Tabmumsr u cxembl: «buocunres 6enka», «['enernyeckuit ko, «Bupycob»,
«bakrepuodarm.

IIpakTnueckas padora «Co3nanue MOJIEIU BUPYCAy.

Tema 8. 7KusHeHHbI HUKJ KJICTKHU

Knerounsiii 1uki, ero mepuoabpl W perymsnus. Wutepdaza u  MUTO3.
Oco0eHHOCTH TPOLECCOB, MpOTeKaromux B HHTepdaze. [loaroroBka KiIeTKH K
nenenuto.  Ilpecunrernueckuii  (MOCTMUTOTUYECKHUI), CHUHTETUYECKUM U
MOCTCUHTETUYECKHM (MMPEMUTOTHIECKUI) TIEPHOIbI UHTEP(DA3HI.

Marpuunbii cunte3 JAHK — pernnukanms. [Ipunnunsr permmkanuun JTHK:
KOMILIEMEHTapHOCTh,  MOJIYKOHCEPBATUBHBII  CHUHTE3, aAHTUIAPAIIIEIbHOCTD.
Mexannzm perukanuu JIHK. Xpomocombl. Ctpoenue xpomocoM. Termomepsl u



TejaoMepa3a. XPOMOCOMHBIM Ha0Op KICTKM — KapuoTUI. JIUIUIOMJHBIA W
rariouJHbBIM  HabOpBl  XpoMocoMm. ['omosormunbie xpoMocombl. [lomoBbie
XPOMOCOMBI.

lenenune xnetkn — wmuTo3. CTagum MUTO3a W NPOUCXOISAIIME B HHUX
npoueccol. Tunbl muto3a. KaproknHe3 u nuMTokuHe3. buonornueckoe 3HaueHue
MUTO3A.

Perynsuuss MuTOTMYECKOrOo IUKIA KIeTKU. [Iporpammupyemasi KieTO4YHas
ru0enp — arnomnTo3.

Knerounoe smpo, xpoMocombl, (DyHKIIMOHAJIbHAsI T€HOMUKa. MexaHuzmbl
npoaugepayuu, oughgepenyuposku, cmapenus u euberu kiemox. «l{ugposas
K1emKay — buourgopmamuveckue mooeau GyHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabnuipel 1 cxembl: «KW3HEHHBIW LUK KIETKH», «Mutosdyn, «CTtpoeHue
xpomocomy, «Pemmukarusa JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOIN, MUKpoIpenaparbl: «MUTO3 B KJIeTKax
KOPEUIKA JTyKay.

JlaGopaTropnass  paGora  «/3ydyeHme  XpOMOCOM  Ha  TOTOBBIX
MHUKpOTIpEnaparaxp».

JlabopaTopHnasi padora «HabmoeHue MUTO3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpenaparax).

Tema 9. Ctpoenue u GpyHKIMHM OPraHU3MOB

buonornueckoe pazHooOpasue OpraHu3MOB. OIHOKIJIETOYHBIE,
KOJIOHHQJIbHBIE€, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTM ~ CTpPOEHHUA U JKU3HEACATEIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. baktepun, apxew, OJHOKJIETOUHbIE TPUOBI, OJHOKJIETOUYHBIE
BOJOPOCIH, IPyTHe NPOTUCTHI. KOJIOHManbHbIE OPTraHU3MBI.

B3anmocBsA3p 4acTel MHOTOKJIIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl M
cucteMbl opranoB. Opranusm Kak eauHoe ueioe. ['omeocras.

Txkanu pacreHunid. Tumbl pacTUTENbHBIX TKaHEd: 0Opa3oBaTelibHAs,
NOKpOBHAs, TMPOBOJIIAsA, OCHOBHas, MexaHuuyeckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIIUH ¥ pacroiaoKeHus TKaHEeH B OpraHax pacTeHUH.

TKaHU XKUBOTHBIX M YEJOBEKA. THIBI KUBOTHBIX TKAHEW: 3MUTEIAAIbHAS,
COCIMHUTENbHAS, MbIIeYHasi, HepBHas. OCOOCHHOCTH CTpOoeHUS, (QYHKIUH W
pacmnoJIOKEHUS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M T€HEpaTUBHbIE OpraHbl pacTteHuil. OpraHbl H
CHUCTEMBI OPTraHOB KUBOTHBIX U UesioBeKa. @ yHKIIMM OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pactenuil. CkeneTbl OJHOKJIECTOUYHBIX U
MHOT'OKJIETOUHBIX XKHUBOTHbIX. HapyxHbIi U BHyTpeHHUU ckener. CTpoeHue M
THUIIbI COEIUHEHUS KOCTEM.



JIBrkxenue  OpraHusMoB.  [IBJKEHME  OJHOKJIETOYHBIX  OPTraHU3MOB:
amMEOONIHOE, KI'YTUKOBOE, pecCHUYHOE. JIBM)KEHHE MHOTOKJIETOUHBIX PACTCHUM:
TPONIM3MBl M HACTUU. JIBMKEHHME MHOIOKJIETOUHBIX JKUBOTHBIX M YEJIOBEKAa:
MblleuHas cuctema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

IIntanne opranusmos. IloryomeHnue BOXBI, YIVIEKHCIOIO rasa W
MHUHEPAIbHBIX BEIIECTB pacTeHUsMU. lIutanue xuBOTHBIX. BHyTpHUnonoctHoe u
BHYTPUKIIETOYHOE NuIIeBapeHue. [IuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTAEIbI
NUIIEBAPUTENILHOTO TpakTta. [IumesapurensHble xene3bl. llumieBapurenbHast
CHCTEMA YEJIOBEKaA.

Jlpixanue opranu3mMoB. Jlpixanue pacteHuil. Jlpixanue >xuBoTHBIX. {uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxkHOoe npixaHue. JlpixaTenbHas NOBEPXHOCTb.
XKabepnoe u nérounoe apixanue. J(pIxaHue MO3BOHOYHbBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIMOHHOE  YCIIO)KHEHUE CTPOCHUS JIETKMX IO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucrema 4esioBeKka. MeXaHu3M BEHTWIALMU JIETKUX Yy ITULl U
MJIEKONUTAONIUX. Perynsamnus apixanus. JlpixaTeabHbie 00bEMBI.

TpaHcnopT BELIECTB Y OpPraHU3MOB. TPaHCIOPTHBIE CUCTEMbI PACTECHUM.
Tpancropt BemecTB y KHUBOTHbIX. KpoBeHOoCHas cucrema U €€ OpraHsbl.
KpoBenocHass cucrema TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl U KpoBb. Kpyru kpoBooOpamieHusi. DBOJIIOIMOHHbIE
YCIIO)KHEHUS! CTPOCHMSI KPOBEHOCHOM CUCTEMBbI IMO3BOHOYHBIX >KUBOTHBIX. Pabora
cep/la v €€ peryJsiums.

Brigenenne y opranusmoB. Beinenenue y pacrteHuil. Bwinenenue y
KUBOTHBIX. CokpatuTenbHble Bakyonu. Opranbel BblaeneHus. PunbTpanus,
ceKkpeuus U 00paTHOE BCACHIBAHME KAaK MEXAHHU3Mbl pa0OThl OPraHOB BbIIEIEHUS.
CBs3b NOJIOCTH TEJIa C KPOBEHOCHOM M BBIACIIMTEIIBHON cHcTeMaMu. Beiaenenue y
NO3BOHOYHBIX JKUBOTHBIX U 4YenoBeka. [louku. CtpoeHue U (pyHKIMOHUPOBAHHUE
HedpoHa. OOpa3oBaHUE MOYH Y YEIOBEKA.

3ammTa y OpraHu3MoB. 3aluTa y OJIHOKJIETOUYHBIX OpraHu3mMoB. CHOpHI
OakTepuii M ULUCTHl MPOCTEMIIMX. 3amUTa Yy MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. CpeactBa macCUBHOM U XUMUYECKOM 3a1UThl. DUTOHIIUIBIL.

3amura 'y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX NpPOW3BOJHBIE.
3amuTa opraHusma oT OonesHeil. MiMmyHHas cucrtema denoBeka. KieTounblit u
TYMOPAJIbHBIH WUMMYHHUTET. BpOoXI€HHBIH M TpUOOpeTEéHHBIN crenupuIecKuii
UMMYHUTET. Teopusi KiIoHaIbHO-celeKTUBHOTO uMMyHutera (I1. Dpmux, ®. M.
bepuet, C. Tonerasa). BocnanutenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIEHHOTO
UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00J1€BaHUII.

Pazpmpaxxumocts u  perynsiuuss |y OpranusmoB. Pazmpaxumocts y
OIHOKJIETOYHBIX OpraHm3MoB. Takcuchel. Pasgpakumocts W peryinsauus y
pactenuid. PocToBbIE BEleCcTBa U UX 3HAYCHHUE.



HepBuas cucrema u pediexkTtopHas peryisnus y S>KUBOTHBIX. HepBHas
cuUcTeMa U €€ OTIENbl. DBOIIOIMOHHOE YCI0KHEHUE CTPOEHUS HEPBHOM CUCTEMBI
y ®KUBOTHBIX. OTAENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrexc u
pednexropHas nyra. be3ycioBHbIe U yCTOBHBIE PEQIICKCHI.

['ymopanbHas peryisiuys M SHIOKPUHHAS CHCTEMA JKUBOTHBIX U 4YEJIOBEKA.
JKenespl DHIOKPUHHOM CHCTEMbI M WX TOPMOHBI. J[eMCTBME TOPMOHOB.
B3auMocBsi3b HEpBHOM M SHIOKPUHHOM cucTeM. [unoTtanamo-runodusapHas
cucrema.

JdeMoHcTpanuu

[Toprper: U. I1. I1aBnos.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE
Bogopocnn», «bakrepum», «lIpocreimme», «Opranbl LBETKOBBIX PAaCTEHUN»,
«CucrteMbl OpraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pacrenuit», «KopHeBblie cuctembl», «CTpoeHue cTedisy,
«CTpoeHne JIUCTOBOM IUIACTUHKWY», «TKaHW >KUBOTHBIX», «CKEJNET 4eIOBEKay,
«IIumeBaputenbHas cucrema», «KpoBeHocHass cucrtema», «JlpIxarenbHas

CHCTEMa, «Hepsnas CHUCTEMAY, «Koxay, «MpI1euHast CHUCTEMAY,
«BblenurenbHas CHUCTEMa», «JHAOKPUHHAsA cuUcTeMa», «CTpPOEHHUE MBIIIIbD,
«AMMyHUTETY, «Kumeuynononoctueie», «(Cxema  NUTAHUS  PACTCHUN,

«KpoBeHOCHBIE CHUCTEMBbl TO3BOHOYHBIX JKMBOTHBIX», «CTpO€HHE THIPBDY,
«Crpoenue nnaHapum», « BHyTpeHHee CTpoeHHe I0KAEBOro 4epBs», «HepBHas
cuctema poio», «HepBHas cucrema sarymkw», «HepBHas — cucrema
npecmbikatomuxcs»,  «HepBuas  cucrema  nTuny, «HepBHas — cucrtema
MIIeKonuTaroumx», «HepBHas cucrema uenoBekay, «Pedaexe».

O0opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpPOIpEenapaTrsl OJHOKIETOYHBIX
OpraHU3MOB, MUKpPONpPENapaThl TKAHEH, PAKOBUHBI MOJUIKOCKOB, KOJUIEKIIUU
HACEKOMBIX, UIJIOKOXKHMX, UBbIE JK3EMIUIIPbl KOMHATHBIX pAacTeHUM, repOapuu
pacTeHUN pas3HbIX OTAEJIOB, BIIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJIETHI
NO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMUBOTHBIX, CKEJIET YEJIOBEKa,
000py0BaHUE JJIs1 JEMOHCTPALIUK TOYBEHHOTO U BO3AYIIHOIO MUTAHUS PACTEHUH,
pacHieTuIeHHs Kpaxmalia i OeIKOB MO/ IeHCTBUEM (PEpPMEHTOB, 000PYA0BAHHE NS
JEMOHCTpPALMU OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTHU JIETKHUX, MEXaHU3Ma
JBIXATEJIbHBIX JBUKEHUI, MOJIENIM TOJIOBHOT'O MO3Tra Pa3nYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHre TKaHel pacTeHHIN.

JlabopaTopHasi padora «/3yueHre TKaHel )KUBOTHBIXY.

JlabopaTopHasi padora «/3yueHrne opraHoB IBETKOBOTO PACTECHHUSI.

Tema 10. PazMHOkeHUE M pa3BUTHE OPTAaHU3MOB



®opMBI pa3MHOXKEHHUS OPraHU3MOB: Oecroyioe (BKJIIOYasi BEreTaTHBHOE) U
noysioBoe. Buapl  Gecroysioro  pa3MHOXKEHHUS:  TMOYKOBAaHUE,  CHOPYJISIHS,
dbparMenTanus, KJIOHUPOBaHUE.

[TonoBoe paszmHoxeHue. IlonoBbie KeTku, wiM rametrsl. Meio3. Craguu
Mmenosa. [loBenenne xpomocom B mMenose. Kpoccunrosep. bruonornueckui cMmbICi
Melo3a M TOJIOBOro Tmpolecca. Melo3 M €ro MeCcTO B >XKU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzaponspiieBoe pa3Butue. ['ameTorenes y uBOTHbBIX. [10JI0BBIE JKeEne3bl.
OO6pa3oBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTorenes u oorere3. CTpoeHue
MIOJIOBBIX KIIETOK.

OmnogoTBopeHre U 3MOPHOHANBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOZIOTBOPEHMUS: HApY)HOE, BHYTpeHHee. [lapTeHorenes.

NuauBuiyalibHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOTHS — HAyKa
0 Pa3BUTUU OpPraHU3MOB. Moppozcenez — 00Ha U3 21agHbIX NPodIeM IMOPUOTOSUL.
Konyenyuss mopgocenoe u modenu mopghocenesza. Craguum >MOpHUOreHe3a
KUBOTHBIX (Ha mnpumepe Jsaryumku). JpobOmenuwe. Tumbel  apoOneHus.
Jlemepmunuposannoe u HeodepmuHuposanmoe Opobaenue. bracmyna, munwi
onacmyn. OCOOEHHOCTH JAPOOJICHUS MJIEKOMHUTAIOIIUX. 3apOJBIIICBhIE JIMCTKU
(racTpymsiuusi). 3aKiajKa OpraHOB U TKaHEW W3 3apO/JIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSHUE YacTel pa3BUBAIONIETOCs 3apojplilia (SMOpUOHAIbHAS WHIYKITUSA).
3aknazka IUIAaHA CTPOEHMUSI JKMBOTHOTO KAaK  pPe3yJbTaT HUEpPapXUUYECKUX
B3aMMOJICHCTBUI TE€HOB. BiusHue Ha 53MOpHOHANIBHOE pPAa3BUTHE PaA3TUYHBIX
(bhaKTOpOB OKPYKAIOIIEH Cpeibl.

Poct u pa3Butue xuBOoTHBIX. [locTamOpuoHaneHbIl mnepuon. Ilpsmoe u
HenpsiMmoe pas3BuTHe. Pa3zButne ¢ wmeramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX. buoliormyeckoe 3HaYE€HHE MPSMOr0 U HEMPSMOro
pa3BUTHUA, UX PacCHpOCTpaHEHUE B Mpupoje. Tumbl pocTa KUBOTHBIX. DakTopsl
PETYIALNN POCTa KUBOTHBIX U denoBeka. CTaauu mocTaMOPHOHATBHOTO PAa3BUTHS
y )KUBOTHBIX U 4yenoBeka. Ileproapl oHTorenesa yemnoseka. CTapeHUE U CMEPTh Kak
OMOJIOTUYECKHE TTPOTIECCHI.

Pasmuoxxenne u pasButue pactenmii. ['ametodur u crmopodur. Meiio3 B
KU3HEHHOM 1MKiIe pacTeHuil. OOpa3oBaHue cmop B Tpolecce Meio3a.
l'amerorene3 y pacteHuil. OIJIOAOTBOPEHUE U PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoifHOE OIJIOIOTBOPEHME Yy IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHH.

MexaHu3MBbl PETYISLIUA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

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



Tabmuel 1 cxembl: «BererarmBHOe pa3MHOXKEHHE», «THIBI Oecronoro
pasMHOXEHUsD», «Pa3MHOXEHHE XIIaMUIAOMOHAAb», «Pa3MHOXEHHE 3BIJIEHBDY,
«Pa3MHOXeHue TUaph», «Meio3», «Xpomocomel», «l'amerorenes», «CTpoeHue
SUIEKIIETKH U crepmaTo3oua», «OCHOBHbBIE CTaAuu OHTOreHeszay, «lIpsmoe u
HenpsiMoe pasBuTtue», «Pa3zButue wmanckoro xyka», «PasButue capa”Humy,
«Pa3Butue nATymkn», «J{BoiHOE OIJIOAOTBOPEHHE Y IIBETKOBBIX PACTECHUN,
«CtpoeHue cemMsiH OJHOJOJIbHBIX U JBYIOJIbHBIX PACTEHUN», «KW3HEHHBIN UK
MOPCKOM  KamycTel», <«JKHW3HEHHbIA 1UKI MXa», <«KW3HEHHBId LMK
NaropoTHUKA», «KU3HEHHBIN UK COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpenaparbl SHUIEKICTOK U
CIIEpPMAaTO30UJI0B, MOAENb «LIUKIT pa3BUTHS JISTYLIKI.

JlaGoparopHas padora «/3ydeHue CTpOCHHUS MOJOBBIX KIETOK HAa FOTOBBIX
MHUKpOTIpenaparaxj».

IIpakTnueckass padora «BbIABIEHHE NPU3HAKOB CXOACTBA 3apOAbILIEH
MO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHME OpPraHoB Pa3MHOXKEHUSI BBICIINX
pacTeHun».

Tema 11. I'eneTuka — Hayka 0 HaCJeJACTBEHHOCTHM W HM3MEHYHMBOCTH
OpPraHu3MoB

Ucropust craHOBIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter I
Menpens, I'. ne ®pusa, T. Moprana. Ponp 0TeuecTBEHHBIX YYEHBIX B PA3BUTHHU
renetuku. Padotel H. K. KonwsuioBa, H. M. BaBunosa, A. H. benozepckoro, I'. JI.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHBIE TEHETUUECKHE TMOHATHS U CUMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUIENbHBIE TEHbI, AIbTEPHATUBHBIC MPU3HAKW, JOMUHAHTHBIA M PELECCHUBHBIN
MpPU3HAK, TOMO3UT0Ta, TETEPO3UTOTa, YACTAs JTUHUS, TUOPU/IBI, TEHOTHI, ()EHOTHII.
OCHOBHbIE ~ METOABl  TE€HETUKU: THUOPUIIONOTUYECKUH,  IUTOJIOTUYECKUH,
MOJIEKYJIIPHO-TE€HETUYECKHU.

JdemoHcTpanumn

[Toptpetsr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Kossnos, H. U.
Basunos, A. H. benoszepckuii, I'. [I. Kapneuenko, 0. A. ®@ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuuel 1 cxembl: «MeToIbl TeHETUKIWY, «CXEMbI CKPEIIUBaHUD.

JlabopaTopHast padora «Jlpo3odmiaa Kak OOBEKT T'C€HETHYSCKHUX

VICCIIEIOBAHUID.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. llepBbiii 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi THOPUIOB TepBOTO MoKoieHus. [IpaBuno nomunupoBanus. Bropoii



3aKOH MeHnaenss — 3aKOH pacUICIUICHUs MPU3HAKOB. L{UTOJIOrMUYecKre OCHOBBI
MOHOTHOPUTHOTO CKpEIIMBaHus. [ MMoTe3a YuCTOTHI TaMeT.

AHanu3upyoniee ckpemuBanue. [I[poMexyTouHbI XapaKTep HAcJIeI0BaHMUS.
Pacuieruienue npu3HakoB Py HEMTOJIHOM JOMUHUPOBAHUMU.

JuruOpuanoe ckpenuBanue. TpeTuil 3akoH MeHienst — 3aK0OH HE3aBUCUMOTO
HAacJIEIOBaHUsl  IPU3HAKOB. [{uTonornyeckue  OCHOBBI  JUTHOPUIHOTO
CKpPELIMBAHUA.

CuermienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CuernsieHHOe
HAaCJIEIOBaHWE TI'E€HOB, HApYILICHUE CLEIUIEHUsS MEXAy TIeHamMu. XPpOMOCOMHas
TEOpUs HACIIECACTBEHHOCTH.

I'eneTnka nosa. XpoMOCOMHBIM MEXaHU3M OIPEAEICHUS MOJIa. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi M TeTepOramMeTHbIM IoJ. ['eHeTnueckas
CTPYKTYpa MOJOBBIX XpoMocoM. HacinenoBanue Mpu3HaKkoB, CLEMVIEHHBIX C ITOJIOM.

I'enorun kak nenoctHas cucrema. [inenoTponus — MHOKECTBEHHOE ICUCTBUE
reHa. MHOXECTBEHHBIM ajieju3M. B3auMoJencTBUE HeaJUIedbHBIX TI'€HOB.
Kommniementaprocts. Onuctas. [lonumepus.

['eHeTHUECKUIT KOHTPOJb PAa3BUTUSA PACTEHUM, >XUBOTHBIX U YEJIOBEKA, a
Takke (U3UOJIOTHYECKUX TMPOIECCOB, TMOBEACHUS W KOTHUTHUBHBIX (DYHKIUH.
['eHeTnyeckne MexaHU3Mbl CUMOMOTE€HE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IUH
— Tapa3uT» U «XO35MH — MHUKpOOMOM». ['@HeTHYeCKHE aCMeKThl KOHTPOJS U
U3MEHEHMs HacJIeICTBEHHON MH(OPMALIMK B TIOKOJIEHUAX KJIETOK U OPraHU3MOB.

JdemoHcTpanumn

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

Tabnuupl n cxemsl: «IlepBbiil 1 BTOpoil 3akoHbl Mennens», «Tpertuii 3akoH
Mengnens», «AHAM3HpYOIIEEe CKpemuBanue», «HemomHnoe moMuHUpOBaHHEY,
«CuerieHHOe HacleI0BaHWE MPU3HAKOB Yy Jpo3ouibl», «['eHeTuka mosay,
«Kapuotun uenoseka», «Kapuotun aposzodpmnb», «Kapuotunm OTHIBD,
«MHOKECTBEHHBIN alllIeIn3My, «B3auMoaeiicTBUE TE€HOBY.

ObopynoBaHue: MOJeNb A JEMOHCTpAallMM 3aKOHOB €IMHO0Opa3us
TUOPHU/IOB TIEPBOTO TOKOJICHUSI M pPACHICIUIEHUS NPU3HAKOB, MOJEIb s
JEMOHCTPAllMA 3aKOHA HE3aBUCMMOTO HACJIENOBAaHMUS MPU3HAKOB, MOJEIb A
JEMOHCTpAUMU CLEIUICHHOTO HACJIEIOBAaHMS INPU3HAKOB, CBETOBOM MMKPOCKOIL,
MUKpompemnapar: «J{po3odunay.

IIpakTuueckass padora «l3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO
CKpEIIUBaHUA Y IPO30(DUITBD».

IIpakTuueckas  padora  «l3ydeHue  pe3ynbTaToOB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DUITB».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH



BzaumopeiictBue reHotuna u cpeapl npu  (HopmMupoBaHMHM (HEHOTHUTIA.
N3menunBOoCTh IpU3HAaKoB. KauecTBEHHbIE M KOJIMYECTBEHHBIE IPU3HAKU. Buiel
VM3MEHUYMBOCTH: HEHACIICICTBEHHAS U HACJICICTBEHHAS.

MoaudukannonHas HW3MEeHUYUBOCTh. Poib cpeasl B (hOpMHUpPOBAHHUH
MoaupuKanMoHHOW M3MeHunBocTH. Hopma peakiuu mpusHaka. BapuanumoHHBIN
psan u BapuanuonHas kpuBas (B. Horanncen). CoiicTBa MOIu(UKAIMOHHON
U3MEHYUBOCTHU.

I'enoTNIMYECKass U3MEHUYUBOCTh. CBOMCTBA T€HOTUIIMYECKONM U3MEHUYUBOCTH.
Bunbl reHoTHTINYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHASI.

KoMOunatuBHas M3MEHUYMBOCTh. Mei03 W TOJIOBOM MPOIECC — OCHOBA
KOMOMHATUBHON U3MEHUMBOCTHU. POJIb KOMOMHATHUBHON M3MEHYMBOCTH B CO3JJaHUU
T€HETUYECKOr0 pa3Ho00pa3us B Mpejiesiax 0JTHOrO BUIA.

MyTanimoHHasi M3MEHYMBOCTh. BuIbl MyTanuii: T€HHBIE, XPOMOCOMHEBIE,
reHoMHble. CHOHTaHHBIE W  HWHAYLUUMPOBAaHHbIE MyTauuu. SnepHele U
HUTOIUIa3MaTuYeckue mytanuu. CoMaTHYeCcKrue M MOJOBble MyTaluu. [IpuyuHbI
BO3HMKHOBEHUs MyTaluuil. MyTareHsl W WX BIMSHHE Ha OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOIO MpOIEcca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacnenacTBeHHo uaMmeHunBoctd (H.M. BaBunos). BuesnepHas u3aMeHYMBOCTH U
HACJIEICTBEHHOCT.

Onucenemuxa U 9NUSEHOMUKA, pOJb ONUSEHEMUYEeCKUx Qakmopos &
HAac1e008aHUU U USMEHYUBOCMU (PeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUIMOB.

JdemoHcTpanumn

[Toptpertsr: I'. ne @pus, B. Moranncen, H. 1. Basunos.

Tabmupt u  cxembl: «Buasl  u3MeHUuBOCTHY», «MoaudukanuoHHas
U3MECHYHUBOCTDY, «KomOuHnaTnBHaAs U3MCHYHUBOCTBY, «Meiosy,
«OnnonoTBopeHue», «l 'eHeTndeckre 3a00eBaHus YelloBeKay, « Buabpl MyTamuiig.

O6opynoBaHue: XUBBIE W TepOapHBIC AK3EMIUIPHl KOMHATHBIX PACcTCHH,
pucyHku (potorpadun) )KMBOTHBIX C Pa3IUYHBIMUA BUJIAMU U3MEHYHBOCTH.

JlabopaTopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOMU(DHUKAITMOHHOW W3MEHYMBOCTH. llocTpoeHue BapualMOHHOTO psAla U
BAPUALIMOHHOW KPUBOW».

IIpakTuueckass padora «Mytamuu y Apo3odunsl  (Ha  TOTOBBIX
MUKpOIIpEnapaTax)».

Tema 14. I'eneTuka yesoBeka

Kapuorun uyenoseka. MexayHapoaHas Iporpamma HMCCIEIOBaHUS TE€HOMA
yejnoBeka.  Meroapl  M3yYeHHMST T€HETHMKM  YeJIOBEKAa: TIE€HEaJOTMYECKHH,
OJIM3HEIOBBIH, LIUTOTEHETUYECKUIA, MOMYJISITUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-TE€HETUYECKUM. CoBpemeHHOE ONPEAEIICHUE TE€HOTHUIIA:
IIOJTHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHKUE, B TOM YHUCIIE C ITOMOIIBIO



[TI1P-ananu3a. HacneacTBeHHbIe 3a00JIeBaHUS YelIOBeKa. | €HHbIC 1 XPOMOCOMHBIC
0one3HH uyenoBeKa. bone3sHM ¢ HacleICTBEHHOW MPEIpacloNOkKEHHOCTHIO.
3HAYEHHE MEJMIMHCKON I'€HETUKU B IPEIOTBPALLCHUH U JIEYEHHH T'€HETHYECKHUX
3a0osieBaHUi uenoBeKka. MeauKo-reHeTUYecKoe KOHCYJIbTupoBaHue. CTBOJIOBBIE
KJIeTKU. [IoHATHE «TeHEeTHYeCKOoro rpy3a». OTHYECKHUE aCIeKThl UCCIIEIOBAHNN B
001acTu peJakKTUPOBAHUS F€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (akToppl TMOBBIIIEHHONM YYBCTBUTEIBHOCTH YEJIOBEKa K
(¢u3nyecKoMy M XMMHUECKOMY 3arpsi3HEHUIO OKpPYKarollen cpepl. I eneTnueckast
IIPEAPACIIOIOKEHHOCTD YEJIOBEKA K MATOJIOTUSIM.

JdeMoHcTpanuu

Tabmunel u cxemsl: «Kapuotun uenoBeka», «MeTobl U3y4eHUs] T€HETUKU
yesioBekay, «l'eHeTnyeckue 3a0071€BaHUs YETOBEKa.

IIpakTnueckas padora «CocTaBiieHHE U aHAIU3 POJOCIOBHOMNY.

Tema 15. Cesrekuusi OpraHu3sMoB

JlomecTukanuss W ceneKuusa. 3apoKICHHE CENEKIMU M JIOMECTHKALIUH.
VYuenue H. W. BasunoBa o IleHTpax MNpPOUCXOXKACHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHul. Poip cenekiuy B CO3JaHUM COPTOB PACTEHUM U HOPOJI
*uBOTHbIX. CopT, mNOpoJa, ITaMM. 3aKOH T'OMOJIOTUYECKHX PSAIOB B
HaclieACTBeHHOM wu3MeHunBocTM H. WM. BaBunoBa, ero 3HadeHue Il
CEJIEKIIMOHHOU paboThI.

Meronabl cenekuMOHHOM padoThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUyaIbHbBIN. OTarnsl KOMOWHAIIMOHHON CEJICKIIUU. HUcnsiTanne
npousBoauTedael Mo moTtoMcTBY. OTOOp MO TEHOTUIy C TOMOUIBIO OLEHKH
(eHoTHIa MOTOMCTBA U OTOOP IO T€HOTUNY ¢ noMouibio aHanuza JIHK.

HckyccTBeHHBIE ~ MyTareHe3 Kak  METOJ  CEJIEKUMOHHOW  paloThI.
PapranmoHHbBIN 1 XMMHYECKUN MyTareHe3 Kak HCTOYHUK MYTallMi Y KyJIbTYPHBIX
¢opm opranusmoB. lcmonab3oBaHHE TE€HOMHOTO PEJAKTUPOBAHUS U METOOB
pexoMOuHaHTHBIX JIHK 111 monydeHus HCXOAHOTo MaTepraa Juisl CEJIEKIUU.

[Tonyuenue IIOJIMTUIONIOB. Bnyrpusunosas ruOpUAn3aIIHS.
brnuskopoacTBeHHOe  cKpemuBaHue, WM UHOpuaumHr.  HepoacTBeHHOE
CKpelllrMBaHue, uiau ayTOpuauur. ['erepo3uc u ero mnpuuuHbl. Vcnomb3oBaHue
rerepo3uca B cenekund. OtmanénHas ruOpuauzauus. [Ipeononenue Oecruionus
MEXBHJIOBBIX THOPUIOB. [JOCTHX)EHHUS CENEKIIMU PACTEHUHN U KUBOTHBIX. «3enénas
DeBONIOYUAL).

CoxpaHeHHE U U3yYEHUE I'€HETUYECKHUX PECYpCOB KYJIBTYPHBIX PACTEHUH H
UX JUKUX pOAMYEed NI CO3JaHMS  HOBBIX COPTOB M THOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. /M3yuenue, coxpaweHue u  ynpaeieHue
2eHeMUYEeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbICI0GLIX HCUBOMHBIX
8 Yenax YAyuueHus: Cyuecmsyomux u co30aHusi Ho8blx nOpoo, TUHUL U KPOCCO8, 8



MOM yucie ¢ NPUMEHEHUEM COBPDEMEHHbIX Memo008 HAYYHLIX UCCIe008aAHUL
nepeoosvix uoell U NepCneKmuHbIX MexXHOL02UIL.

JdeMoHcTpanuu

[Toptpersr: H. U. Basunos, . B. Muuypun, I'. /1. Kapneuenxo, II. II
Jlykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabnuibl u cxembl: «L{eHTPBI MPOUCXOKICHUS U MHOTO00Opa3usi KyJIbTYypPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKUX PSIAOB B HACIEACTBEHHOW W3MEHUYHUBOCTHY,
«Metogpl cenexkuun», «OtnanéHnas rudpuauzanus», «MyrareHesy.

JlabopaTopHasi padora «/3yueHue coOpToB KyJbTYPHBIX PACTEHHUI U MOPOJ]
JOMAITHUX )KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHue METOOB CEIECKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBruBKa pacTeHUIN».

Jkckypeusi «OCHOBHBIE METOJBI U JOCTHXKEHUS CEJIEKIMHU PACTCHUH WU
KUBOTHBIX (Ha CEJNEKLIMOHHYIO CTaHLMIO, IIJIEMEHHYO bepmy,
COPTOMCHBITATENBLHBI y4acTOK, B TEIUIMYHOE XO34iCTBO, B JIA0OpATOPHUIO
arpOyHHUBEPCUTETA UM HAYYHOTO LICHTPA)».

Tema 16. buorexHo10rust U CHHTETHYECKAsI OMOJIOT S

OOBEKThI, HCMOJIb3yeMble B OHOTEXHOJOTMH, — KJIETOYHBIE U TKAHEBBIC
KYJbTYpHI, MHUKPOOPTaHU3MBI, 170.4 XapaKTEPUCTHUKA. TpaguunonHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHUe, TMOJIYYEHUE KHCIOMOJIOYHBIX MPOJIYKTOB,
BUHOAeNe. MukpoOuonornyeckuid cuHTe3. OOBEKTBI MHUKPOOHOIOTHYECKUX
TexHosiorui. [IponsBoacTBO Oenka, aMUHOKUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB LEJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYMPOBAHHUSI TECHOMOB C LEJbIO MOJYYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEUAIOIIMECS B IPUPOI€ OMOCUHTETUYECKHE ITYTH.

Kinerounasa mnxkeneprs. MeTonpl KyJbTypbl KJIETOK M TKaHEW PACTEHUU U
#uBOTHbIX. KpuoOanku. Comaruueckas TruOpuAM3alUdS U COMATUYECKUU
sMOpuorene3. lMcnonb3oBaHue ramioujioB B CEJIEKUUU pacTeHuid. [lonyuenue
MOHOKNIOHAbHBIX anmumen. Mcnonv3oeanue MOHOKIOHANbHBIX U NOAUKIOHATbHBIX
aumumen 6 meduyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PeKOHCTpyKLHs
SIMIEKJIETOK U KIOHUPOBAHHME JKMBOTHBIX. MeETOA TpaHCIJIAHTALUU SIIEP KIIETOK.
Texnonoeuu 0300po6enus, KYIbMUBUPOBAHUSL U  MUKDOKIOHANbHO20
DPA3MHOACEHUSA CEeNbCKOXOZAUCMBEHHBIX KYIbMYP.

XpoMOcOMHasi W TeHHass WHKeHepus. VCKyCCTBEHHBIM CUHTE3 T€Ha U
koHcTpyupoBanue pekomOounantHeix J{HK. Cozdanue mpanceennvix opeanusmos.
JlocTrkeHuss W TMEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HMHXXEHEPHH.
DKOJIOTUYECKHE B STUIECKUE MTPOOTIEMBbI TeHHON WHKEHEPHH.

Menunuackue ouotexnosnoruu. [loctrenomuas nudposas meaunuaa. [11P-
JTUarHocTuka. MeTaboJOMHBIM aHalnu3, TEHOICHTPUYCCKUM aHaIu3 IMpoTeoMa



YelioBeKa IS OIEHKH COCTOSHHSI €r0 3J0pOoBbs. VCIonb30BaHHWE CTBOJOBBIX
kiaeTtok. TapretHas Tepamus paka. 3D-OmoumkeHepus s pa3pabOTKU
(dbyHIaMEHTaTbHBIX OCHOB MEJMIIMHCKHUX TEXHOJOTHM, CO3/IaHUS KOMIUJIEKCHBIX
TKaHEeW COYETaHUEM TEXHOJOTHUU TpEXMEpPHOTro OMOmpHHTHHTa W ckaddonaunra
JUTSL pelIeHus 3a]1a4 MepCOHATU3UPOBAHHON MEIUIIUHBI.

CoznlaHve BEKTOPHBIX BAaKIMH C LETbI0 00ecredyeHus: KOMOWHHUPOBAHHOM
3amuThl OoT Bo3Oyauteneir OPBU, ycTtaHoBieHHE MOJEKYISPHBIX MEXaHHU3MOB
dbynkmonuposanust PHK-cogepskanmx BUpYCOB, BBI3BIBAIOIIUX O0COOO OMAacHBIE
3a00JieBaHUs YeJIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabnuubl u cxemsl: «Mcnonb30BaHe MUKPOOPTAaHU3MOB B MPOMBIIIIIEHHOM
pOU3BOACTBEY, «KieTounas nHxeHepus», «I eHHass HHKEHEPHsI.

JlabopaTopHasi padora «/3ydeHrne 00bEKTOB OUOTEXHOJIOTHUI.

IIpakTnuyeckas padora «llomyuyeHrne MOJIOYHOKUCIBIX TPOTYKTOBY.

OKkckypeusi «BHOTEXHONOTHS — BaKHEWINAs TPOW3BOIUTEIIBHAS —CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE MPOU3BOICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE JBOJIONMUOHHBIX INpeICTABJICHUN B
0MO0JIOTHH

OomtonmonHass teopuss Y. JlapBunHa. Ilpennocbuiku BO3HUKHOBEHMS
napBuHHA3Ma. JKn3Hb 1 HayyHas nearenbHocTs Y. JlapBuHa.

JIBrokyime cuiibl 3BosroMy BUI0B 110 Y. J{apBHHY (BbICOKasi HHTEHCUBHOCTh
pPa3MHOXEHHUST OpraHU3MOB, HACJIEJCTBEHHAass W3MEHYMBOCTb, Ooppba 3a
CYILLECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmienne cuaTeTHYeckord Teopun dBomonuu (CTD). HedrpanbpHas
Teopusd dBomouuu. CoBpeMEHHass JBOJIOUMOHHAs  OWONOrus. 3HA4YCHHE
SBOJIIOLIMOHHOW T€OPHUH B POPMUPOBAHUU ECTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdemMoHcTpanuu

[Toptpetsl: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kroswe, Y. lapsun, C. C. UerBepukos, 1. 1. lImansraysen, x. Xomauaein, /. K.
benses.

Tabmuupt u cxembl: «Cucrema xuBoil mnpupoasl (mo K. Jlu"Hero)y,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «Mexanusm (HopMUpOBaHUS
NpUCTIOCOOJICHNA Yy pacTeHuid W KuBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapmipyta nyremiectBus Y. Jlapsuna», «Haxonku Y. Hapunay, «@opMbl 60pbOBI
3a cymectBoBaHue», «llopoapl romyoeit», «MHoOroobpasue KylabTypHBIX (GopM
KarmycTbD», «[loposl JoManTHUX KUBOTHBIXY», «Cxema 00pa3oBaHMsI HOBBIX BHJIOB



(mo Y. J[lapBuny)», «CxemMa COOTHOILICHUS JBIKYIIUX CHJI DBOJIOLUNY,
«OCHOBHBIE TOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIFOLII.

Tema 2. MUKpPO03BOJIIOLNSA U €€ pe3yJabTaThl

[TonynsAuus Kak 3JIEMEHTapHas €IWHHLA 3BOJIOLUH. COBPEMEHHBIE METOIbI
OIICHKM TEHETUYECKOrO pPa3HOOOpa3usi M CTPYKTyphl mnonyisuuid. M3menenue
reHooHJla TOMYJISIMU KaK d3JIEMEHTApHOE SBOJIOIMOHHOE SBJICHHE. 3aKOH
reHetnueckoro paBHoBecus JIx. Xapnau, B. BaiinOepra.

DOneMeHTapHble (AKTOpbl (IBMKYIIME CHUJIbI) SBOJIOUMUA. MyTallMOHHBIH
npouecc. KomOunatuBHas u3MeHYUMBOCTh. [lpelid reHoB — ciydaiiHbie
HEHAIpaBJICHHbIE HW3MEHEHHS 4YacToT aieiaedl B mnomyisuuax. OddexT
ocHoBarensi. JIpgexm Oymwvirounoco eopaviwika. CHUdMCEHUe 2eHemuyecKo2o
pasnoobpazus: npudunsl u cireocmeus. llposenenue s¢pgpexma Opetigha 2enos 6
oonvuux  u  manelx  nonyaayusx.  Murpauuu.  M3omAuMs  0OMyNSIIUiA:
reorpaduueckas (MpocTpaHCTBEHHAs), OMOJIOruYecKast (penpoyKTUBHAS).

EctecTBeHHBIM 0TOOp — HampaBisomui  Qaktop 3BomonUU. DOpMBI
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMM, CTaOWIM3UPYIOMIMM,  pa3pbiBatOLIUi
(nm3pynTtuBHbIi). TlonoBoit 0TOO0p. BO3HMKHOBEHHE M 3BOJIIOIUS COILMAIBHOTO
MOBEJACHUS )KUBOTHBIX.

[TprcnocoOIEHHOCTh ~ OPraHU3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBeHHe — mpucnocoOieHud y  opraHu3moB.  Apomopdo3sl U
uaroagantanuu. Ilpumepsl npucnocoOaeHuil y opraHu3MoB: MOP(OJIOTHUECKHE,
¢usnonornyeckue,  OHMOXUMHUYECKHE,  NOBeAeHUecCKHe.  OTHOCUTENBHOCTD
IPUCHIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepum u cTpykTypa. BupooOpa3zoBaHue Kak pe3yibTaT
MUKpo3BoOroLMKU. M3omsauus — kimoueBod ¢akrtop BuaooOpazoBanus. Ilytn u
CIIOCOObI BUJI000pa30BaHUs: aJJIONaTPUUYECKOe (reorpaduueckoe),
CHMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE» (monuIIONIU3aIu,
rubpuauzanus). JJmuTeabHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3mbl (OpMUPOBaHUS OHOJIOTHIYECKOT0 Pa3HOO0pasusl.

Ponp sBOMIOLMOHHON OHoOOrMM B pa3palOTKE HAy4YHBIX METOJOB
COXpaHeHHus 6nopa3zHooOpasusi. MUKPOIBOIIONMS M KOIBOJIIOLHMS 1Mapa3uTOB U UX
X03s51eB. MexaHu3Mbl (POPMUPOBAHUS YCTOWYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI
OOpBHOBI C HEl.

JdemMoHcTpanuu

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

Tabmuubr u cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomynsmuronHas
CTpYKTypa Buaa», «Cxema MmposiBJIeHUs 3akoHa Xapan—BainOepray, «JIBuxyimue
CWJIBI 3BOJIIOLUNY, «IKOJIOTHYECKasi M3O0JSALUS MOMYyJIALUNA CeBaHCKON (openmy,
«leorpaduueckast W30MAIUS  JTUCTBEHHHUIIBI CUOUPCKONM W JIMCTBEHHHIIBI



naypckoity, «llonynsiiruoHHbIE BOJHBI YUCIEHHOCTU XUITHUKOB U XKEPTBY», «CxeMa
JICHCTBUSL €CTECTBEHHOTO 0TOOpa», «®DopMbl OOpPHOBI 3a CYIIECTBOBAHUE,
«HpycTpruaiibHbId MenaHu3M», «/KuBble uckonaemseie», «I1oKpoBUTENbCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexaaromas OKpacka KUBOTHBIX),
«Duzuonornueckue anantanun», «lIpucrnocoOIEHHOCTh OPraHU3MOB M €&
OTHOCHUTENBHOCTBY», «Kputepuu Buna», «Buabl-nBoiiHukn», «CTpyKTypa BUAa B
npupozae», «CrnocoObl BUI000pa3oBaHus», «l'eorpadguueckoe BuUaA00Opa3oBaHUE
TPEX BUJAOB JIAHJBIIICH», «DKOJOTMYECKOE BHUA000pAa30BAHUE BHUJIOB CHHHID),
«ITomumnousl pactenuit», «KamyctHo-peneunslii rubpumy.

O6opynoBanue: repbapun pacTeHUM, KOJUIEKIIUHM HACEKOMBIX, Uydesia MTUIl U
3Bepeil ¢ MpuMepaMu pa3IUYHBIX NPUCIOCOOJICHUN, uYydella MTHUIl U 3Bepei
pa3HBIX BHJOB, TrepOapuu pacTeHUW OJM3KUX BHUAOB, 00pa30BABIIUXCS
Pa3JIMYHBIMU CTIOCO0AMHU.

JlabopaTtopnas paGora «BbisiBleHHEe HW3MEHUHMBOCTH Yy 0cCO0€i OJHOTrO
BUJIAY.

JlabopaTtopnass  paGora  «llpucrocoOiieHuss  OpraHu3MOB U HX
OTHOCHUTENIbHAS LIEJIECO00PA3HOCTD.

JlabopaTopnasi paGora «CpaBHeHHUE BHIOB 10 MOpP(OIOTHUIECKOMY
KPUTEPHUIOY.

Tema 3. Maxkpo3BoIOnMs U €€ pe3yJabTaThl

Metonbpl u3ydeHUs ~ MaKpo3BOMOLMU. [lalleOHTOJIOrMYECKHE  METOMBI
uzydeHus oBomonuu. Ilepexoansie ¢GopMbl U (PUIOTCHETUYECKUE  PSIIbI
OpTraHU3MOB.

buoreorpaduueckue metonbl uzydeHusi 3Bodtonuu. CpaBHeHHE QIOpHI U
dbayHsl MaTepukoB M OcCTpoBOB. buoreorpaduueckue obGmactu 3emun. Buibr-
SHJIEMUKHU U PEJIUKTHI.

OMOPHOJIOTUYECKHE W CPABHUTEIBHO-MOP(OIOTHIESCKIUE METObI U3YICHHS
sBOMIONMM. ['eHeTHyeckne MeXaHW3Mbl JBOJIOLMM OHTOT€HE3a M TMOSBICHUS
SBOJIOIIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJIOTUYHBIE  OpraHbI.
PynuMentapuble  opranbl M araBu3Mbl.  MOJEKyJISIPHO-T€HETUYECKHE,
OMOXMMUYECKHE W  MATeMaTHYECKHE  METOJbl  WM3YyYEHUS  DBOJIIOIUU.
I'omonornunsie TeHbl. COBpEeMEHHBIE METOJIBI MOCTPOCHUS (HUIOTEHETUYECKUX
JIEPEBHEB.

XpOMOCOMHBIE MyTaIlUU U FBOJIOLNSI TEHOMOB.

OO0rmue 3aKOHOMEPHOCTH (MpaBuUiIa) dBOMIOIUU. [Ipunyun cmernvt GyHKyull.
HeobpatumocTs sBomtonnu. AxanTuBHas panvanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLIHH.

JdeMoHcTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrosiep, 3. ['ekkenb.



Tabmuibl U cxembl: «DUITOTEHETHUECKUI Psi/T JIOMIATNY, «APXEONTEPUKC,
«3Bepo3yObie  smiepbl»,  «Creromedanb»,  «Punmodutey,  «CeMeHHBIS
nanopoTHukn», «buoreorpaduyeckue 30HbI 3emun», «Jlpeid KOHTUHEHTOBY,
«Penuktel», «HavanbHple cTaguu 3MOPUOHAIBHOTO PAa3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTHYHBIE W aAHAJOTMYHBIE OpraHby, «PyIUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKAa U IIUMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS IBOJIOIIIY, «O0I1I1e 3aKOHOMEPHOCTH IBOJIIOLIHI.

O6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYJSKA HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISI’KU TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. [IpoucxokaeHue u pa3BuTue ;KU3HA HA 3emuie

Hayunbie rumore3sl NPOUCXOXKACHUS KU3HM Ha 3emiie. AOUOTreHe3 W
naHcrnepmusi. J[oHaydHble MPEACTABICHUS O 3aPOXKJICHUU KU3HU (KpEallMOHHU3M).
['mnoTe3a MOCTOSHHOTO CaMO3apOXKIEHUS )KU3HH U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnannannanu, JI. [Tactepa. [IponcxoxxaeHue sKu3HN U aCTPOOHUOIOTHS.

OcCHOBHEIE ATaIIbI HEOPTraHUYECKON DBOJIIOIUH. [Lmanerapnas
(reosoruueckasi) JBOJIONHUA. XHMHYECKas OBOJIONHSA. AOHOTEHHBIM CHHTE3
OopraHnyeckux BemecTtB n3 HeopraHnndeckux. OmeiTr C. Mumiepa u I'. IOpwu.
OO6pazoBanue mnoauMepoB U3 MoHOMepoB. KoamepBatHass rumnore3a A. .
OmnapuHa, runotesa nepBuyHoro OynsoHa [[x. XonaeitHa, reHeTUYecKas rurnoTesa
I'. Mémnepa. Pubosumbl (T. Yek) u runoresa «mupa PHK» V. TI'mnbepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKJIECTKH.

HUctropus 3emumn m meroabpl €€ wu3ydeHus. MckomaeMble OpPraHUYECKHE
octatku. ['eoxpoHonoruss u €€ wmeronbl. OTHOCUTENbHAs M aOCOJIOTHAS
r€OXpPOHOJIOTHA. ['€0XpOHOIOrHYeCKasl IKaJIa: 30HbIL, 3PbI, IEPUOIbI, FTOXH.

HauvanbHble »Tambl opranmyecko 3Bosrouuu. [losiBIEeHWE W 3BOJIIOLHS
MEPBBIX KJIETOK. DBONIOINUS MeTabonm3Ma. BO3HMKHOBEHHE MEPBBIX HKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIEHKM KaK aHAJIOT MEPBBIX HA 3eMiie COOOIECTB.
Crpomatonutsl. [IpokaprOTHl U 3YKaPUOTHI.

[Ipoucxoxaenne s3ykapuoT (CUMOUOTreHe3). DBOIIOIMOHHOE MPOUCXO0XKICHHE
BUpycOB. IIpoucxokJeHMe MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIC STambl ABOJIONWN BBICIIMX pacTeHUu. OCHOBHBIE apoMOP(O3bI
pacrenuid. Bpixon pacrenud Ha cymy. [losiBmeHue CropoBbIX pacTeHUH U
3aBoeBaHre uMU cymu. CeMmeHHble pacTeHus. [IpoucXOKIeHHE IBETKOBBIX
pacTeHUN.

OcCHOBHBIE 3Tallbl JBOJIONHUHU >KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3BI
KUBOTHBIX. BeHckas dayna. KemOpuiickuii B3pbIB — TMOSBICHUE COBPEMEHHBIX
tunoB. [lepBbie XxopnoBbie KUBOTHBIE. JKU3HB B BOJIe. DBOJIOLUS MO3BOHOYHBIX.



[Ipoucxoxnenne ampubuit u pentwmid. [IpoucxokneHne MICKOMUTAONIUX U
ntun. [lpuniun kmroyeBoro apomopdoza. OcBoeHue O€CO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMHU CYUIU.

PazButne xu3HM Ha 3emie MO 3paM U MEpUoJaM: apxel, MPOTEPO30il,
najgeo3o0i, Me3030i, KaifHo30i. OOmias  XapakTepucThKa KiIuMmara W
rE0JIOTUYECKUX TMpoueccoB. [losiBleHHE M paclUBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro ycaoBUs U BIUSHUAE HA Ta30BbIi cOCTaB aTMOCHEPHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3HUCHI MPONUIoro. I[IpuyuHel u
CIEACTBUS MacCOBbIX BbIMUpaHU. COBPEMEHHBIN IKOJIOTMYECKUN KPHU3UC, €T0
ocobennoctu. [Ipobiiema coxpaneHus OnopazHooOpa3us Ha 3emIie.

CoBpeMeHHas cucteMa opraHudyeckoro mupa. [IpuHuunel kinaccudpukanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPTAaHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: @. Penu, JI. Cnannanuanu, JI. ITactep, . 1. Meunukos, A. .
Omapun, Ix. Xonaein, I'. Ménnep, C. Munnep, I'. IOpu.

Tabnume u cxemsl: «Cxema onbita @. Penny», «Cxema onbita JI. [lactepa mo
W3YUYCHHUIO CaMo3apoxJcHus xu3Hu», «Cxema omnbita C. Mumnepa, I'. FOpwuy,
«JTanbl  HEOPraHWYECKOW  JBoMoUuW»,  «l'eoxpoHoslorMyeckass  mIKajiay,
«HayvanbHble 3Tanbl OPraHUYECKON ABOJIOIMNY, «Cxema 00pa3oBaHUS IYKAPUOT
nyTéM cuMmOuoreneza», «CucremMa KUBOU Mpupoab», «CTpoeHHE BHpYyCay,
«Apomopdo3bl  pacteHuit», «PuHHOMUTHY, «OTHOKIETOYHBIE BOAOPOCINY,
«MHorokinerounsle Bogopocam», «Mxm», «llamoporaukm», «l'onocemeHHbIE
pactenusi», «OpraHbl IIBETKOBBIX pacTeHUil», «Cxema pa3BUTUSI KUBOTHOTO
Mupa», «Apomopdosbl KUBOTHBIX», «lIpocteitmme», «KuieuHononocTHbIeY,
«Ilnockue YEpBW», «YNEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJIHBICY,
«IIpecmbikaromuecs», «lItuuby, «Muekonuraromue», «Pa3Buthe Xu3HU B
apxeuckou spe», «Pa3Butre )KU3HU B IPOTEPO30MCKOMN dpe», «Pa3BuTue KU3HU B
NaJIC030MCKOM 3pe», «Pa3BuTue KU3HU B ME3030MCKOM 3pe», «Pa3BuTne KU3HU B
KallHO30MCKOM 3pe», «CoBpeMeHHasi CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repbapuu PACTEHHW Pa3IUYHBIX OTACIOB, KOJIICKIIHH
HACEKOMBIX, BJIAXHbIE IIPENapaThl >KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOXKHMX, CKEJIeThl TO3BOHOYHBIX JKMBOTHBIX, 4Yydesla NTUIl U 3BEpew,
KOJUIEKIIMM OKAMEHEJIOCTEH, IMOJE3HbIX HCKOMAEMBbIX, MYJISDKM OPraHUYeCKHUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnass  sgaGopatopnass padora «MojaenupoBaHUE — ONBITOB
Mumnepa—tOpu 1o u3y4eHno abHOreHHOTO CHHTE3a OPraHUYECKUX COCTUHECHUN B
NEPBUYHON aTMOChepe».

JlaGopaTopnass pabora «/3ydyeHue M ONHCAHUE HMCKOMAEMbIX OCTATKOB
JIPEBHUX OPTaHU3MOBY.



IIpakTuueckas padora «M3ydeHue OCOOEHHOCTEW CTPOEHUS paCTECHUMN
Pa3HBIX OTIEIIOBY.

IIpakTuueckas padora «/3ydeHue ocoOOEHHOCTEN CTPOCHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema S. [IpoucxoxkaeHue 4yej0BeKa — AaHTPOINOIeHe3

Paznensl v 3a1a4n aHTPONOIOTHU. METOIbI aHTPONOJIOTHH.

CraHoBiieHHE TPEACTABICHUN O MPOUCXOXKICHUM YeEJIOBEKa. PennruosHeie
BO33peHUsA. COBPEMEHHBIE HAYYHBIE TEOPUH.

CxoacTBO YenoBeka € )KMBOTHBIMU. CUCTEMATHYECKOE MOJI0KEHUE YETOBEKA.
CBuzeTenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMU:  CPaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHE, (bH3M0JI0r0-OMOXUMHUYECKHE,
noBegieHueckre. OTIUYMs YeIoBeKa OT KMBOTHBIX. [IpsAMOX0OXKIEHNE U KOMIUIEKC
CBSA3aHHBIX C HUM NMPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIbHOMN
CUCTEMBI.

JIBrxyiue cuibl ((pakTopbl) aHTPOIOTeHe3a: OMOJIOTMYECKHUE, COLIMANIbHbIE.
CooTHolIeHNE OMOJIOTUYECKUX U COLMATIBHBIX (PAKTOPOB B aHTPOIIOT€HESE.

OcHOBHBIE CTaJMM aHTpoIoreHe3a. PaHHue 4enoBekoOOpa3Hble 00€3bSHBI
(MPOKOHCYJIbI) U paHHHUE MOHTHU/IBI — OOIIME MPEIKHU YET0BEKOOOPa3HbIX 00€3bsiH U
Mo/ield. ABCTPaJIONUTEKH — ABYHOTHE NPEAKU JIIOAEH. UenoBeK yMenbli, MepBbIE
U3TOTOBJIEHUS OpYAUM TpyAd. UenoBeK MPSAMOXOISIIMN U MEPBBIN BBIXOJ JIOJAEH
3a npenensl  Adpuku. UYenoBek reiaenbOeprckuii — oOmMHA  TpEeoK
HEaHIEPTaJIbCKOr0 YEJIOBEKA M YEJIOBEKA pasyMHOro. UenoBek HeaHIepTaabCKUU
KaK BHUJ JIOJIEH XOJOJHOrO Kiaumara. YenoBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKUW YEJIOBEK, OCBOEHHE KOHTHMHEHTOB 3a mpenenamu Adpuku.
[TameoreneTrka u NajneoOreHOMHUKA.

DBOJIOLHS COBPEMEHHOIO 4esnoBeKa. EcTecTBeHHBI OTOOp B MOMYJIALMSIX
yenoBeka. MyTallMOHHBIN mporiecC U MOMUMOpGu3M. [lomymsiiuoHHBIE BOJHBHI,
apeid reHoB, Murpanus U «3p(HEeKT OCHOBATENS» B MOMYJSIUAX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckue pacel. IloHstue o pace. bosbimme pacbl: €BpONEOUIHAS
(eBpasmiickasi),  aBCTpajo-HETpoujHasi  (PKBaTOpUaibHas),  MOHTOJOMIHAS
(a3maTcko-amMepHuKaHCKas). Bpemss W IyTH paccelieHHs 4YeloBeKa IO IUIaHETe.
EauHcTBO  4yenmoBeweckux — pac.  HayuHas  HECOCTOSATENBHOCTH  pacu3Ma.
[IpucnocoO0neHHOCTh dYeNoBeKa K pa3HbIM YCIOBUSIM OKPYXKAIOLIEH Cpe.bl.
Bnusane reorpaduyeckoit cpeapl u  gpeiidpa reHOB HAa MOpPQOIOTHIO U
(u3HOIIOTHIO YETOBEKA.

MexauciuIiuinHapabple  MeToAasl B ¢u3udecko  (OMOJOTHYECKO)
AHTPOIIOJIOTMM.  OBOJIOLMOHHAs ~ AHTPOIIOJIOTHS. WU MHaJE€OAHTPOIIOIOTHUS



YEJIOBEUYECKUX MOMYJISIui. buoconuanbHble MCCIEIOBAHUS MPUPOIBLI YEIOBEKA.
HccnenoBanue KOBOIOLUY OMOJIOTHYECKOT0 U COLIMATILHOTO B YEJIOBEKE.

JdeMoHcTpanuu

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

Tabmuiel 1 cxeMbl: «MeToIbl aHTPOIIOJIOTUHY, «I 0JIOBHOM MO3T YeI0BEKa,
«YenoBekooOpa3Hbie 00€3biIHBI», «CKeNeT 4YeloBeKa M CKEJNeT IIMMIIaH3ey,
«PyIMMEHTHI ¥ aTaBU3MbDY, «JIBUKyIIME CHIIBI aHTPOIIOTEHE3A», « DBOJIFOLIUOHHOE
IpEBO  4YENOBEKa», «ABcTpanonutek», «YenoBek  ymenslid», «YenoBek
npsAMOXoadIniy, «/lenncoBckuiil yenoek» «Heanaepranbupny, « KpoMaHbOHUBDY,
«IIpenku yenoBekay», «ITarnbl 3BOJTIOLNHN YEJIOBEKa», «Packl 4elIoBeKay.

O6opynoBaHue: MyJSDKM — OKaMEHENOCTeH, MpeaMEeTOB MaTepHalbHON
KyJIbTYphl ~TPEIKOB 4elloBeKa, penpoAykiuuu (dortorpaduu) KapTUH C
MU(DOJIOTHYECKUMU U  OUOJIEHCKUMM CIOKETaMH TPOMCXOXKICHUSI YEeIOBEKa,
doTorpaduu HaXOIOK UCKOMAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb
yeperna 4eloBeKa M 4Yepena I[IMMIIAH3€, MOJENIb KUCTH YellOBeKa W KHUCTH
IIMMITIaH3€, MOJIEIIA TOPCa IPEAKOB YEJIOBEKA.

JlabopaTopnasi padora «V3yueHue OCOOCHHOCTEH CTPOCHHUSI CKeleTa
YeJIOBEKa, CBA3AHHBIX C MPAMOXOKICHUEM.

IIpakTuyeckas padora «/3yueHue sKOJOrMUECKUX aJanTalui YEJIOBEKa.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOIUCHHUSIX OPraHU3MOB U
HAJ0PraHM3MEHHbIX CHCTEM C OKpY Kalolei cpeaoi

3apoxeHne U pa3BUTHE 3Kojoruu B Tpyaax A. I'ymbonsara, K. @. Pynse,
H. A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3nensl u 3amaun
sKo0ruu. CBs3b SKOJOTUU C IPYTUMH HayKaMH.

Meroabl 3kosioruu. IloneBble HaOMOAECHHA. DKCHEPUMEHTHI B HKOJIOTHH:
OpupoAHble W J1aboparopHble. MonenupoBaHue B HKOJIOTMU. MOHUTOPHUHT
OKPY’KAIOIIEH CPeIbl: JIOKAIbHBIN, pETUOHAIIbHBINA U TI100aTbHBIN.

3HaUYE€HHE DSKOJOTMYECKUX 3HAHMM IS 4YeJIOBEeKAa. JKOJIOTMYECKOe
MHUPOBO33pPEHHE KaK OCHOBA CBS3€H 4eloBedecTBa ¢ npuponon. @opMmupoBaHue
AKOJIOTHYECKOHN KyIbTYpPhl U SKOJOTHUECKON IPaMOTHOCTU HACEJICHUSI.

JdemMoHcTpanuu

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

Tabmunel u cxemul: «Pa3nensl sxomorum», «MeTonpl 3Konorum», «Cxema
MOHUTOPHUHTA OKPY>KAIOIIEH CPEIbD».

JlaGopaTopHnas padora «3yuenue METOJIOB AKOJIOTHYECKHUX
VICCIIEIOBAHUID.

Tema 7. Opranu3msl U cpeaa OOUTAHUS



Dkosorudeckue (akTopbl U 3aKOHOMEPHOCTH uX aeiictBusi. Knaccudukanus
AKOJIOTHYECKUX (DaKTOPOB: aOMOTHYECKHE, OMOTHYECKHUE, aHTpoToreHHbIe. O0mue
3aKOHOMEPHOCTH JACUCTBUSI dKoJoruueckux ¢akrtopos. [IpaBuno munumyma (K.
[Mmnpenrens, 0. JInbux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

AbGuotuueckue ¢akrtopsl. CBeT Kak 3Kosoruueckuit dakrtop. JleiicTBue
Pa3HBIX YYACTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. JKOJOTMYECKUE TPYIIIbI
pacTeHHMil W JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHrHajabHas pojb CBETA.
DoTonepruou3Mm.

Temmeparypa kak skojiorudeckuii ¢dakrtop. JlelicTBue TemmepaTypbl Ha
opranu3Msbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxuocts kak skonorumyeckuid ¢akrtop. IlpucnocoOnenusi pacteHuit K
nojajep:kaHuio BojgHOro Oananca. Knaccudukanus pacTeHUN MO OTHOIICHHUIO K
Boze. [IpucnocoOnenus >KMBOTHBIX K U3MEHEHHUIO BOAHOTO PEXUMA.

Cpenbl oOuTaHUs OpPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rIyOMHHAasT  TMOANOYBEHHAs,  BHYTpUOpPraHu3MeHHas.  (DPU3UKO-XUMHUYECKUE
0COOEHHOCTH cpen oOuTaHusi opranu3sMoB. IlpucrnocoOneHuss OpraHu3sMoB K
YKU3HU B Pa3HbIX Cpeaax.

buonornueckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJinyHble pUTMbL. [IpHCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBUU KU3HU.

XKuznennsie @opmbl opranuzMoB. lloHsTue o JKuU3HEHHOW Qopme.
XKuzneHnnsle popMbl pacTEHUM: AEPEBbs, KYCTAPHUKHU, KYCTAPHUYKH, MHOT'OJIETHUE
TpaBbl, OJHOJIETHHE TpaBbl. JKU3HEHHbIE (QPOPMBI KUBOTHBIX: THUIPOOMOHTHI,
re0OMOHTHI, a9POOHNOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a >KU3HH.

buornueckne (bakTopsI. Bunpt OMOTUYECKUX  B3aUMOJECHCTBUIA:
KOHKYpEHIUS, XUITHUIECTBO, CUMONO03 U ero ¢opmsl. [lapazutusm, koomeparus,
MyTYyalau3M, KOMMEHCAIN3M (KBapTHPAHTCTBO, HaxjeOHU4YecTBO). HeTtpoduueckue
B3amMojielicTBusl  (Tommueckue,  (opuueckue, (Qabpuyeckue).  3HaUCHUE
OMOTHYECKUX B3aMMOJCHCTBUI [ CYIIECTBOBAaHHS OPraHU3MOB B Cpele
obOutanus. [I[pyHIMI KOHKYPEHTHOTO HCKITFOUYEHUS.

JdemMoHcTpanuu

Tabmuubr u cxembl: «JKoJorudeckue QaxTopb», «CBETOBOM CHEKTP,
«IKOJOTMYECKHE TPYMIBI )KMBOTHBIX IO OTHOLIEHUIO K CBETY», «TEeIIOKpOBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE KUBOTHbIE», «DHU3nONOrMUecKue aaanTanuu
KUBOTHBIX», «Cpembl o0OWTaHHUS OpPraHU3MOBY», «bHOIIOTHYECKHE PUTMBDY,
«Kuznennoie  Qopmbel  pactenmity, «KuzHeHHBIE  (OPMBI  KUBOTHBIXY,
«IJKocucTeMa MHUPOKOIMCTBEHHOTO JIECa», « IKOCHCTEMA XBOMHOrO Jecay, «llenu



NUTaHuS», «XumHudecTBoy, «llapasutusm», «KoHkypeHmus», «CuMOno03y,
«KommeHcanuzmy».

O6opynoBanue: repbdapuud pacTEHUW W IKUBOTHBIX, MPHUCHOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX OSKOJOTUYECKUX (PAKTOpOB, repOapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIUBBIX PACTEHUM, CBETONIOOMBBIC, TEHEIIOOUBBHIC U
TE€HEBBIHOCIIUBbIE KOMHATHBIE PACTeHUSI, repOapuu U KOJUICKIIUU TETUIOTIOOMBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTUIl U 3BEpei, repOapuu
pacTeHul, OTHOCSIIMXCS K rurpoduraMm, kcepoputam, mMe30puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYIIN, KOJJIEKIIMUA >KUBOTHBIX, OOMTAIONIUX B Pa3HBIX Cpeaax,
repbapuy W KOJUJIGKIIMM PACTEHUH U KUBOTHBIX, OOJIAJAIONIUX YepTaMH
PUCTIOCOOJICHHOCTH K CE30HHBIM M3MEHEHHUSM YCJIOBHM JKM3HHU, TepOapuul H
KOJUICKIIMM PACTCHUN W KUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (DOPM, KOJUICKIIMH
YKUBOTHBIX, YYACTBYIOIIUX B PA3IUYHBIX OMOTHYECKUX B3aMMOICHUCTBUSX.

Jlabopatopnas pabora «BbisiBieHHE MPUCIOCOONCHU OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTopnasi paGora «BrisiBIeHHEe NpUCTIOCOOTIEHUNH OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPHD.

JlabopaTopnasi padora «AHATOMHUYECKHE OCOOCHHOCTH pAaCTCHUN U3
pPa3HBIX MECT OOUTAHUSI.

Tema 8. IKo/10rusi BUIOB U MOMYJIAMH

DKOJOTUYECKUE  XapPaKTEPUCTUKHU MOMYJISINY. [Homynsiiust Kak
Oounonorunyeckas cucrema. Poiab HEOTHOPOAHOCTU Cpenbl, PU3HUECKUX 0apbepoB U
0COOCHHOCTEM OuoIoruu BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisiuuii. OCHOBHBIE TOKA3aTeNM TMOMYJSLMU: YHUCIEHHOCTh, IUIOTHOCTb,
BO3pAacTHAas W TMOJIOBasg CTPYKTypa, POXKIAAEMOCTb, IPUPOCT, TEMII pOCTAa,
CMEPTHOCTh, MUTPALIUSL.

Dkosioruyeckas CTpyktrypa nomysisinuu. OIeHKa YUCIEHHOCTH MOMYJISIIIHH.
JIlnvHaMyKa mOMyJsiUU U €€ PErysanusa. bHOTHYeCKH MOTEHIMA IOIYJISLHH.
MonaenupoBaHue TUHAMHUKU MOMyJsiiuy. KpuBbie pocTa YMCICEHHOCTH MOIMYJISIIUH.
KpuBbie BbDKMBaHUA. Perynsmus YMCIECHHOCTH TOMYJSAIUNA: PoOJib (PaKTOpOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTUYECKHUE CTPATETUH BUJOB (I- U
K-ctparerun).

[Tonsitue 00 sKomormveckoil Huiie Buaa. MecrooOutanue. MHoromepHas
Mozenp skojmormyeckon Humm Jk.M. XartumHcona. Pasmepbl skonorumdeckou
Huu. [loTeHunanbHas U pean3oBaHHAs HULIY.

Bua kak cucrema mnonynsuuid. Apeanbl BUJIOB. Bunbl M HUX >KU3HEHHBIE
CTpaTeruu. JKOJOTMYECKUE SKBUBAIICHTHI.

3aKOHOMEpPHOCTH TOBEACHUS W MUTpPAIMN >KUBOTHBIX. bHomormueckue
WHBA3UU YY>KEPOJHBIX BUIOB.



JdemMoHcTpanuu

[Toptper: Ix. Y. XaTunHCOH.

Tabmuiel W cXeMbl: «IKOJOTHYECKHE XapaKTCPUCTUKH TOMYJISIIUNY,
«ITpocTpaHcTBEHHasi  CTpyKTypa  Honyisanuu», «Bo3pacTHble  OUpaMUIbI
nonyisiuuny, «CKOpPOCTh  3acelieHUsI TMOBEPXHOCTH  3€MJIM  Pa3IMYHBIMU
opranu3zmamMmn», «Mogeinpb 3kosiorndeckon Huimu k. M. Xatunnconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJJICKIIUU )KUBOTHBIX.

JlabopaTtopnasi pabora  «lIpucmocoOneHus ceMssH  pacTeHHl K
pacceeHUuIO».

Tema 9. DKkoJy0orus co00IECTB. JKOJOTHYECKHE CHCTEMEI.

CoobmiecTBa opraHu3MoB. buolieHO3 W ero crpykrypa. CBs3u MEXAY
OpraHu3MamMH B OMOIICHO3E.

Okocucrema Kak oTkpbiTas cuctema (A. k. Tencnu). dyHKkuMOHATBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: IPOAYILEHTH, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckue ypoBuu. Tpoduyeckue uenu u cetu. AOUOTHYECKHUE OJIOKH
skocucteM. [1ouBbl U Wbl B 3KOcHcTEMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B OKOCHUCTEME.

OcCHOBHBIE  TIOKa3aTelau  JKOCHCTEMBl. buomMacca W OpOAyKIUA.
DKOJIOTHYECKHUE TUPAMUIbI YUCEII, OMOMACCHI U SHEPTHUH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpouixu. Daykmyayuu.
HamnpapneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKilecCuu. llepBuuHBbIE U
BTOPUYHBIC CYKIIECCUM M WX TMPUYUHBL. AHTpPOIOIEHHbIE BO3JCUCTBUS Ha
cykueccuu. KimnmmakcHoe coobiiectBo. bruopasnoobpasue u moHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKoCUCmeMbl 03€p U peK. IKocucmemovl Mopeu u
OKeaHos8. IKocucmemovl MyHOp, 1€CO8, CMenel, NYCMmbltb.

AHTpPONIOTEHHBIE JKOCUCTEMBI. Arposkocuctema. ArpoieHo3. Paznuuns
MEXTy aHTPOIOTE€HHBIMU U IPUPOJIHBIMU 3KOCUCTEMAMM.

Ypb6oskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteMm. [opoiackas
dbnopa u dayna. CuHaHTpomm3amusi TOpojackoir QayHbl. buomormdeckoe wu
X03MCTBEHHOE 3HAUEHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHKS OCHOBHBIX B3aUMOJICHCTBHI OPTaHU3MOB B
dKocHCTeMaX. Ponb kackaono2o s¢pghexma u 8uU008-30UPUKAmMopos (Kiouesvix
8U008) 6 QYHKYUOHUPOBaHUU 3Kocucmem. IIepeHOC PHEPTrUU U BEIIECTB MEXIY
CMEXHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPraHU3MOB, MOMYJISIIUNA U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U AaHTPOTIIOTEHHBIX BO3/ICHCTBUM.

Mexanuzmuol 8030elicmaust 302pA3HeHUU PA3HbIX munos Ha
CyOOP2aHUZMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,



OCHOBbl IKOJlo2Uu4eCcKoco HOpMUpoearus aAHMpONOceHHO020 6030€lCMELUA.
MeTOI[OJ'IOFI/IH MOHHUTOPHHI'Aa CCTCCTBCHHBIX 1 dHTPOIIOI'CHHBIX 9 KOCUCTCM.

JdeMoHcTpanuu
[Toptper: A. Ix. Tencnu.
Tabmuupr u  cxembl:  «CTpykrypa  OuomneHosa»,  «IDKocuCTeMa

MIMPOKOIUCTBEHHOTO Jiecay, « DKOCHCTEMa XBOMWHOTO Jjecay, « OyHKIIMOHAIbHbIE
Ipynnbsl OPraHU3MOB B dKocucTeMe», «KpyroBopoT BEIIECTB B 3KOCHCTEME,
«llenu nutanus (mMacTOUIIHAS, JETPUTHAS)», « IKOJIOTHUECKasT TUPAMUIA YUCEID,
«IJKojoruyeckas nupamuia OMOMacChly, «IKOJOTHYEcKash MUpaMUa SHEPTUNY,
«O06pazoBanue 6onota», «llepBuunas cykueccus», «BoccTaHoBlIeHHE Jieca MOcie
noxkapay», «KocucTteMa 03epay», «ArpoiueHos», «KpyroBopoT BelecTB M MOTOK
SHEPTHUH B arporieHo3e, «lIpumepsl ypoosKocuCTEM.

ObopynoBanue: repOapuu pacTeHHUH, KOJUICKITUN HACEKOMBIX, Yydelia MTUI] U
3Bepeit, repbapuu KylIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIEINb
HKOCHCTEMBI.

IpakTuyeckas padora «l3yuenue u onucanme ypoodIKOCUCTEMBI».

JlabopaTopnasi paGora «M3yueHue pa3HOOOpa3vs MEIKUX TMOUYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HBIX SKOCUCTEMAX).

IKCKypeHsl «IKCKypcHsl B TUIIMYHBIN OMoreouneHo3 (B AyOpaBy, Oepe3HsK,
€JIbHUK, Ha CyXOJO0JbHBIM WJIU MOUMEHHBIH JIyT, 03€p0, OOJIOTO)».

IKCKypeust «IKCKypCcHsl B arpodKocucTeMy (Ha TOJe WIA B TEIUTUYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buocdhepa — oOmennanerapHas o0ojiouka 3eMiM, TA€ CYIIECTBYET WIH
CyllleCTBOBaja XU3Hb. Pa3BuTue mpeacTaBieHuil o onocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepnaackoro o 6mocdepe. Ob6nactu ouocdepst u e€ coctan. JKupoe
BEIIECTBO OHOC(hEpHI U €ro PYHKIINH.

3aKOHOMEPHOCTH CymiecTBoBaHUS Omocdeprl. OcoOeHHOCTH OMOCchepbl Kak
riobaabHOM 3K0ocucTeMBl. JlnHaMudeckoe paBHoBecue B Ouocdepe. KpyroBopoTst
BEIIECTB U OMOTr€OXUMHUYECKHE MKIBI (yriepoaa, a3oTra). PUTMHUYHOCTD SIBICHUN
B Omocdepe.

3oHanbHOCTH Ouochepnl. I[lonstue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJIpa, XBOWHBIC JIeCa, CMEIIAaHHBIC W MUPOKOJIMCTBEHHBIC JIeca, CTEIH, CABAHHHI,
IIyCTBIHU, TPOIIMYECKUE JIECA, BBICOKOTOPbs. KimmMar, pacTUTENbHbINA U )KUBOTHBIN
MUpP OMOMOB CYIIIH.

CtpykTypa u (yHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIHANA U
onochepHbIX PYHKITUH.

JdeMoHcTpanuu

[Toptpetsl: B. 1. Bepnanckuii, 9. 3rocc.



Tabmuubr u cxemsl: «l'eocthepsr 3emnmn», «KpyroBopoT azoTa B MpUpoOe»,
«KpyroBopot yriepoga B mnpuponae», «KpyroBopoT Kuciopoga B MPUPOIEY,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI Cymny, «Knumatudeckue
nosica 3emnn», «Tynapay, «Taiira», «CMmemannsiil jgecy, «IIIMpOKOIMCTBEHHBIN
nec», «Crenby, «CaBanHay, «IIycTeiHY, « TponUUecKUil Jiecy.

O6opynoBanue: repbapuu paCTeHU pa3HbIX OMOMOB, KOJJIEKITUHU >KUBOTHBIX.

Tema 11. YestoBeKk U OKpy:Ka0IIAA cpeaa

OKOJIOTUYECKUE KPU3UChI M WX NpUYMHBL. Bo3nelicTBue delloBeKa Ha
ouocepy. 3arpszHeHue BO3AyIIHOW cpenapl. OxpaHa Bo3ayxa. 3arpsisHEHHE
BoAHON cpenpl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnouBbsl. OxpaHa
MIOYBEHHBIX pecypcoB. MI3MeHeHne KiuMara.

AHTpPONIOTEHHOE BO3JICUCTBHE HA PACTUTENbHBIM U KUBOTHBIM Mup. OxpaHa
pPacTUTENLHOTO W JKMBOTHOTO MHupa. OCHOBHBIC MNPUHIMIBI OXPaHbl MPUPOIBI.
Kpacaeie xuHuru. Oco0Go oxpansembie mpupojanbie Ttepputopun (OOIIT).
Boranndeckue caipl U 300J10THYECKUE TTAPKH.

OCHOBHBIC TPUHIMIIBI YCTOWYMBOI'O PA3BUTHSI UEJIOBEUECTBA W MPUPOJIBI.
PauyonansHOe  NpPUPOAOINONIB30BAHME M COXpaHEHUE  OMOJOTHYECKOIo
pazHooOpasust 3emau. OOmME 3aKOHOMEPHOCTH TJI00ATBHBIX JKOJOTHYECKUX
Kpu3HucoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €0 BEPOSTHBIE MOCIEACTBUS.

Pa3zBuTne METOIOB MOHUTOPUHTA pa3BUTUSI OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvie ucciedo8anus nepexooa K pecypcocdepezaiowei U
KOHKYPEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypchoi.
Hayuonanouvie ungopmayuonnvie cucmemsol, obecneyugaiowjue O00OCmMyn K
ungopmayuu no COCMOAHUIO OMOENbHLIX 68U008 U dKkocucmem. OcCHOBb
aKopeadunumayuu dKocucmem U cnocooos 00pvbObl ¢  OUONOBPEHCOCHUIMU.
Pexoncmpyxkyua mopckux u HazemMHblx 3KOCUCTEM.

JdemoHcTpanumn

Tabmumpt  w cxeMbl:  «3arps3HeHHE  aTMocdepbl»,  «3arps3HEHHe
runpochepsr», «3arps3HeHue mouBb», «llapHukoBeii  3ddexT», «Ocobo
OXpaHsiEMbIE TPUPOHBIE TEPPUTOPUNY», «MOJIETH yIPABIIEMOTO0 MUPAY.

O6opynoBanue: ¢otorpaduu OXpaHIEMBIX PACTCHUN W KUBOTHBIX KpacHou
kHuru Poccuiickonn ®enepanuu, KpacHol KHATH pernoHa.

IIJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS ITPOT'PAMMBI I1O
BUOJIOI'MU HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycraHaBnmuBaeT TpeOOBAaHUA K PE3yJIbTaTaM OCBOCHUS
00yYaromMMUMHUCS TPOrpaMM CpeaHEro oOImero oOpa3oBaHUs: JIMYHOCTHEHIE,
METanpeIMETHbIE U TIPEIMETHBIE.



B cTpykType TMYHOCTHBIX PEe3yJIbTaATOB OCBOCHUS MPOTPAMMBI 110 OHOJIOTHUN
BBIJICJIEHBI CIIEAYIOIINE COCTABJISAIOUINE: OCO3HAHME OOYYaroIIMMHCS POCCUHCKOM
rPaXXJaHCKOM UJACHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpENENICHUI0, Hamuyue Mmomusayuu K OOy4eHHIO  OHUOJIOTrHUH,
yenenanpaegienHoe paseumue BHYTPEHHUX YOEKIECHUN JMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPAIUIMI PAa3BUTHSA OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaMH, MPHUCYIIUMH CHCTEME
OMOJIOTUYECKOTO  00pa3OBaHMs, Haauuue NPAagoCO3HAHUS  DKOJIOTHUECKOU
KYJIbTYPbI, CHOCOOHOCMU CMA8UMb TN U CTPOUTH )KU3HECHHBIE TUTAHBI.

JIM4HOCTHBIE pe3yIbTaThl OCBOCHUSI MIPOTrPAMMBI 110 OMOJOTUU JTOCTUTAIOTCS
B CIMHCTBE YYCOHOM W BOCIMUTATEIBHOW JEATEIbHOCTH B COOTBETCTBUHU C
TPAIULIMOHHBIMUA POCCUUCKUMU COIMOKYJBTYPHBIMU, ICTOPUYECKUMHU U JyXOBHO-
HPABCTBEHHBIMHU 1LIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpPaBWJIAMH U HOPMaMH
NOBEJCHUSI U CHOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHMS, CAMOBOCIUTAHUS H
CaMOpAa3BUTHS, Pa3BUTUSI BHYTPEHHEH MO3UIMU JMYHOCTH, NATPUOTH3MA U
YBOXKEHUA K 3aKOHY U MPABOIMOPSJIKY, YEJIOBEKY TPY/Jia U CTApPIIEMY MOKOJICHUIO,
B3aUMHOI'0 YBa)KECHHS, OEpPEKHOrO0 OTHOIICHUS K KYJIbTYPHOMY HACICIUIO H
TpaauLMsAM MHOIOHAIIMOHAJIBbHOrO Hapoxa Poccuiickon denepanum, npupone u
OKPYXKAIOIIEN CpeE.

JIngyHOCTHBIE pPE3yNbTaThl OCBOEHUSA YyueOHOro mpeamera «buomorus»
JOJKHBI OTpaXaTb TOTOBHOCTh M CLIOCOOHOCTh OOYYAIOIIMXCA PyKOBOACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW MO3WIIUEN JIUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHUX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM LIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACHIMPEHUE KU3ZHEHHOTO
ONBITA U OMNbBITA JECATEILHOCTH B MPOLIECCE PEATU3alUU OCHOBHBIX HAIPABICHUU
BOCIIUTATEIIbHOU JAESATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kaIaHCcKOro BOCIIUTAHUSI:

c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3UIIMHA 00YYaIOIIETOC] KaK aKTUBHOTO H
OTBETCTBEHHOTO YJI€HAa POCCUNCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE
3aKOHA U MPaBOIOPAIKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKOM JIE€SITEIBHOCTH NIPU CO3JAaHUH
y4eOHBIX MPOEKTOB, PEIICHUU YUEOHBIX W TO3HABATEIHHBIX 3a/1a4, BHITIOJHEHUU
OMOJOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPEACNIATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIIEHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSACHSTH €€,



YMEHHE yUYUTHIBATH B CBOMUX JIEHCTBUSX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMHU U
COLIMAJIbHBIM IOJI0)KEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IPOLECCE COBMECTHOI'O BBIITOIHEHUS
yueOHBIX, TIO3HABATEJbHBIX U HCCIENOBATEIbCKUX 3a/1ad, YBAXKUTEIHHOTO
OTHONIIEHUS! K MHEHHUIO ONIMOHEHTOB IMpHU OOCYXKJEHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COMICPKAHUS;

TOTOBHOCTb K TYMAHUTApPHOU U BOJIOHTEPCKOM AEATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHUSA:

c(hOpMHPOBAHHOCTh pOCCUICKON IpaKJIaHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA, YBAKEHUS K CBOEMY HapOly, UYBCTBA OTBETCTBEHHOCTH IE€pEN
Pomunon, ropmoctu 3a cBOM Kpad, CBOO PoauHy, CBOM A3BIK M KYJIBTYDY,
IPOIILJIOE ¥ HACTOSIIEE MHOMOHAIMOHAJILHOIO Hapoaa Poccuu;

LEHHOCTHOE OTHOILLIEHHUE K MPUPOJTHOMY HACHEAUIO U MAMSATHUKAM IPUPOIBI,
NOCTHKEHUSAM Poccun B Hayke, HICKYCCTBE, CTIOPTE, TEXHOJIOTUAX, TPYIIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKMX YYEHBIX B CTaHOBJICHUE U
pa3BuTHEe OWOJOrMM, TNMOHUMAaHUS 3HAYE€HHs] OMOJOTMM B IO3HAHUM 3aKOHOB
IPUPOABI, B )KU3HU YEJIOBEKA M COBPEMEHHOI'0 00IIECTBA;

ujeitHas yOeKIEHHOCTb, TOTOBHOCTh K CIIy>KeHHIO M 3auute OtedecTBa,
OTBETCTBEHHOCTh 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHHUS, STUYECKOTO NTOBEACHMUS;

CIIOCOOHOCTh OILIEHMBATh CHUTYallMI0 M IMPUHUMATh OCO3HAHHbBIE pELICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOr0 OYIyILIETO;

OTBETCTBEHHOE OTHOILLIEHHE K CBOMM POJUTEIISIM, CO3JaHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O TPHUHATHS ILEHHOCTEM CEMEWMHOM JXWU3HU B COOTBETCTBUH C
TpaauLusiMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHUS:

ACTETHYECKOE OTHOIIECHUE K MHUPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMAaHHE YMOILIMOHAIIBHOTO BO3/ICUCTBUSA )KUBOM IPUPOJIbI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU TMYHOCTH;

5) ¢pusuuyeckoro BocnutraHusi, GopMHpPOBAHUSA KYJbTYPbI 310POBbS U
3MOIHMOHAJILHOTO 0JIArONOIYyYHS:

NOHMMaHUWE W pealu3alusi 370pOBOro U 0e30macHoro obpasa KU3HU
(3mopoBo€  THUTaHWE, COONIOJIEHWE TUTUECHUYECKUX TpaBWI W HODPM,



cOalaHCUPOBAHHBIM PEXUM 3aHATUA W OTHObIXa, pETysIpHas Qu3nyecKas
aKTUBHOCTB), OEpEKHOT0, OTBETCTBEHHOTO W KOMIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (DM3HUECKOMY U TICUXHMUYECKOMY 3JI0pPOBbIO;

NOHUMAHWE UEHHOCTU TMPaBWJI HWHIUBHAYAaJbHOTO M  KOJUJIEKTHBHOI'O
0€30MacHOro MOBEJICHUS B CUTYAIUsX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOCH;

OCO3HAHUE TOCIEACTBUN W HEMPUSITHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
AJIKOTOJIsI, HAPKOTUKOB, KYpEHUSI );

6) Tpy10BOr0 BOCIIMTAHMSA:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTHUBHOW JIEATEIIBHOCTH TEXHOJIOTMYECKOW W COLHMAIBHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJTHATH TaKy0 JESTEIbHOCTD;

WHTEpeC K pa3iu4HbiM cdepaM MmpodecCUOHATBLHON JEATeIbHOCTH, YMEHUE
COBEpILATh OCO3HAHHBIK BBIOOp Oyaymed mnpodeccud UM PeaTU30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHMIO Ha
MPOTS>KEHUU BCEU )KU3HU;

7) 3KOJIOrM4eCKOr0 BOCIIUTAHMSI:

AKOJIOTMYECKU LEJIECO00pa3HOEe OTHOIICHHE K NPUPOAEC KaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBaHUS;

MOBBIIIICHUE YPOBHS DKOJOTHYECKOW KYJIBTYphl: MNPUOOPETEHHE OMbITA
IJIAHUPOBAHUSI TOCTYNKOB W OIIEHKM UMX BO3MOXHBIX TOCIEACTBUI IS
OKPYKAIOIIEN CPEBI;

OCO3HaHUE T00aJTbHOIO XapaKTepa HKOJIOTMYECKUX MpoOJeM U myTed ux
pelieHus;

CIIOCOOHOCTh HMCIIOJIB30BaTh IMPUOOpETaeMble MpPU H3YYEHUU OHOJIOTHH
3HaAHUA M YMEHUS TpU pEUIeHUHU NOpoOJeM, CBS3AHHBIX C PalUOHAIBHBIM
OPUPOJIOTIONB30BaHNEM  (COOMIOZCHHE  MpaBWi  TMOBEACHHS B MPUPO/IE,
HAIPaBJICHHBIX Ha COXPAaHEHHWE pABHOBECHUS B DKOCUCTEMAaX, OXpPaHYy BHUJOB,
dKOCHCTEM, Orocdepnl);

AKTUBHOE  HENPUATHE JEWUCTBUM, MNPUHOCAIIMX BpEHd  OKPYKaKUIEH
OPUPOJIHOM Ccpelle, YMEHHUE IPOTHO3UPOBATH HEOIArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJIEICTBUS IPEANPUHUMAEMBIX JIEUCTBUH U MPEIOTBPAIIATh UX;

HaJM4YUe PA3BUTOrO 3KOJIOTMYECKOr0 MBIIIJICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEeSATEITbHOCTU HKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIbHOM, KOMMYHUKATUBHOM U COLMAIIBHOMN
MPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUYECKOUN JNEATEIbHOCTH HKOJIOTHUECKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:



c(OpPMUPOBAHHOCTh MHMPOBO33PEHMSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKU U OOLIECTBEHHOW MPaKTHUKW, OCHOBAHHOIO Ha TUAJIOre
KYJIbTYp, CIIOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B IOJUKYJIBTYPHOM MUPE;

COBEPILIECHCTBOBAHNUE SI3BIKOBOM M YHUTATENIbCKOM KYJIBTYpPbl KakK CpEICTBa
B3aUMO/IEUCTBUS MEX Y JIFOJIbMU U TIO3HAHUSI MUPA;

NOHMMaHue crneuu@uky OWONOrMM KakK HayKd, OCO3HaHUS €€ poJil B
(OpMUPOBAHUHU PALMOHAIBHOIO HAYYHOTO MBIIIJICHUS, CO3/aHUU LEIOCTHOTO
IpPEICTaBICHUsI 00 OKpY)KaloIleM MHpE KaK O €JUHCTBE MPUPOJbl, YEIOBEKA U
oOmiecTBa, B IO3HAHUM MPUPOJIHBIX 3aKOHOMEPHOCTEH WU pelieHuu Mnpoliaem
COXPaHEHHUs [IPUPOIHOTO PABHOBECHS;

yOeX1EHHOCTh B 3HAYMMOCTU OHOJIOTUU JJIi COBPEMEHHOM LMBWIN3ALNU:
oOecrieyeHuss HOBOTO YpPOBHSI Pa3BUTUS MEAUIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTb PecypcHble  MPOOJIEMbl  pPa3BUTHS
YeJI0BEYECTBA, MIOMCKA ITyTeH BBIXOAA U3 IVIOOAJIBHBIX IKOJOTMYECKUX MPOOJIEM U
ofOecrieueHusi  mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PalMOHAIbHOMY
UCIOJIb30BAHUIO TPUPOJHBIX PECYpcoB U (POPMUPOBAHHIO HOBBIX CTAaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUH OHUOJOTMYECKUX 3HAHUN B IEJAX
NOBBIIIEHUS OO0IIe KyJIbTYphbl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM T'PaMOTHOCTU OOydarommxcs, GopMHpyeMOit
IpY U3y4YE€HUU OMOJIOTUY;

NOHUMAaHHUE CYIIHOCTU METOJIOB MO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIIOJIb30BaTh MOJy4yaeMble 3HAHUS [ aHaiu3a u
OOBSICHEHHUSI SIBJICHUHA OKPYXAIOLIEro MUpa U MPOUCXOJAIIMX B HEM M3MEHEHUH,
yMEHHE JielaTh OOOCHOBAaHHBIE 3aKJIIOYEHHS Ha OCHOBE HAay4YHBIX (AKTOB H
UMEIOIMXCS JAHHBIX C LIEJIbI0 OJYYE€HHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJb30BaTh OHOJOTMYECKHE 3HAHMS JUIS
pelieHus mpodsieM B peajbHbIX )KU3HEHHBIX CUTYaIIHAX;

OCO3HaHUE LIEHHOCTH HAy4YHOH JEeATEIbHOCTH, TOTOBHOCTb OCYILECTBIATH
IPOEKTHYIO U UCCIEA0BATENbCKYIO ACSITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa30BaHUIO W
caM000pa30BaHUIO, K AKTUBHOMY TMOJYYEHHUIO HOBBIX 3HAHUI MO OMOJOTHU B
COOTBETCTBHH C KU3HEHHBIMH MTOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHMS yueOHOTo mpeamera «buosorus»
BKJIFOYAIOT: 3HA4YUMble i1 (OPMUPOBAHUS MHPOBO33PEHUS] OOydaArOIIUXCS
MEXTUCHUIUIMHAPHBIE (MEXIPEAMETHBIC) OOIICHAYYHbIC MOHATHS, OTPAKAIOLIUE
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpPAa H CHENU(PHUKY METOJOB ITO3HAHWSI,



UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPIHs, SBJICHHUE, MPOIIECC,
CUCTEMa, HAy4YHBIN (aKT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClieloBaHue,  HaONmo/IeHHWe,  HW3MEpPEHUe, OKCIHEPUMEHT U JIpyTrue);
yYHHUBEpCAJIbHbIE Yy4yeOHble JehcTBUS (TIO3HABaTEIbHBIE, KOMMYHHKATHUBHBIE,

PETYIISTUBHBIC), o0ecreynBaroIue dbopmupoBanue GyHKIIMOHATBHOM
IPaMOTHOCTH ¥  COLMAJIbHOW KOMIIETCHIIMM OOYYArOIIUXCS;  CITOCOOHOCTH
o0yJaronmxcs UCTIOIb30BaTh OCBOCHHBIC MEXTUCITUTUTHHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHUA U  yHUBEpPCaJbHble y4eOHble JIEHCTBUS B
MO03HABATEIHLHON U COLMATLHOMN MPAKTHKE.

B pesynbrate wu3yueHus OMOJOTMM Ha YpPOBHE CpPEJHET0 OOIIEro
oOpa3zoBanus y oOywatomerocs OyayT chOpMHUpPOBaHBI TO3HABATENbHbIE
YHHUBEPCAIbHBIC YIeOHBIC ICHCTBHS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUCOHBIC
JNCUCTBUSA, PETYJSITUBHBIC YHHUBEPCAJIbHBIC YyUYeOHBIC JICWCTBHS, COBMECTHAs
JeSITENbHOCTb.

MeranpeAMeTHbIE PE3yJbTaThl OCBOCHHS TPOTPAMMBI CPEIHETO OOIIero
00pa3oBaHUs IOJHKHBI OTPAXKATh:

OBnanenne YHUBEPCATbHBIMHU y4eOHbIMU MO3HABATEJIbHBIMHI
NEeUCTBUSAMM:

1) 6a3oBble JIOTHYECKHE JIeiiCTBHUSI:

CaMOCTOATENTLHO  (OPMYIHMpPOBATH W AKTyaIM3UPOBAaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TNMPHU OCBOCHWW 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHUS
(aHanu3a, cuHTE3a, CpaBHEHM S, Ki1acCupUKau, 0000IIeH s ), pAaCKPBIBATh CMBICI
OMOJIOTUYECKUX TOHATHHA (BBIACIATh WX XapaKTEPHBIC NMPHU3HAKH, YCTAHABIUBATH
CBSI3U C IPYTUMU TTOHSATUSIMH);

OTIpeNIeNATh IEH NeATeIbHOCTH, 3aJaBas MapaMeTphl M KPUTEPUH WX
JOCTKEHUSI, COOTHOCUTH PE3YJIbTAThI ACSITEILHOCTH C TIOCTABIICHHBIMU TIEIISIMU;

WCIIOJIB30BaTh OMOJIOTUYECKUE TTOHATHUS ISl OOBSICHEHUST (DAKTOB W SIBJIICHHUIA
YKUBOU IIPUPOJBIL;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIC, JICAYKTHBHBIC, TIO
AQHAJIOTUH), BBISBISITH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PacCMATPUBAEMBIX
SIBJIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

PUMEHSTh CXEMHO-MO/ICITbHBIE cpencTtBa s IPEACTABIICHUS
CYIIIECTBEHHBIX CBSI3¢H M OTHOIIECHUN B M3yYaeMbIX OMOJOTUYECKHX OOBEKTaxX, a
TAKK€  MPOTHBOPEYMH  Pa3HOTO  POJA,  BBIABICHHBIX B Pa3IUYHBIX
UH(OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUTAH PEMICHUS TPOOJIEMBbI C yU4ETOM aHalM3a MUMEIOIINXCS
MaTepHAIIbHBIX ¥ HEMAaTepUaIbHBIX PECYPCOB;



BHOCUTbH KOPPEKTHBBI B JIEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUI NEATEIBHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX  PpeajbHOTO,
BUPTYQJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJAECHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKHIE NeiCTBHA:

BJIAJIETh HAaBbIKAMHU Y4€OHO-UCCIIEI0BATENIbCKON U MPOEKTHOM JESTENbHOCTH,
HaBbIKaMHM  pa3pelieHusi npoOjeM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TOMCKY METOJIOB PELICHUS IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
pa3IMYHbIX METOJIOB ITO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIE BHUJbl JAEATEIBHOCTH 110 IOJYYEHHUIO HOBOTO
3HaHUS, €ro MHTEpHpeTald, NPeoOpa3oBaHUI0O M MPUMEHEHUIO B y4eOHBIX
CUTYallUsIX, B TOM YKCJIE TIPU CO3/IaHUU YYEOHBIX U COLIMATIBHBIX MPOEKTOB;

(opMUpOBaTh HAYYHBIN THI MBIIUICHUS, BIAJETh HAYYHON TEPMUHOJIOTHUEN,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 00Opa30BaTEIbHOM
NESTENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh [IPUUMHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATH 3ajady,
BBIIBUTATh THUIOTE3y €€ pEelIeHUs, HaXOAUTh apryMEHThl JUIsl JOKa3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBaTh IIOJIYYEHHbIE B XOJE€ PpEIICHHs 3aJadd  pe3yJIbTathl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLICHKY HOBBIM CUTYAIUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

OCYILECTBIATh LEICHANPABICHHBIN MOUCK IIEPEHOCA CPEACTB M CIOCOOOB
NENCTBUS B TPOPECCUOHAIBHYIO CPENY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO WU IMPAKTHUYECKYIO OO0JAaCTH
KU3ZHENIEATEIbHOCTH;

yMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTe;

BBIJIBUTaTh HOBBIE WJEH, MPEUIaraTb OPUTMHAJIBHBIE MOJIXOJbl M pElICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE aTbTepPHATUBHBIC PEILICHUSI.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBATHCS B PA3IMUHBIX UCTOYHUKAX MHPOPMAIUH (TEKCTE y4eOHOTO
nocoOus, Hay4yHO-TIONMYJSAPHOW JUTepaType, OHOJOTMYECKHX CJIOBapsAX M
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHbBIX, B VHTepHeTe), aHAIU3UPOBAThH
UHGOPMAIMIO PAa3IUYHbIX BUAOB U (JOPM NPEJICTABICHUS, KPUTUIECKH OLICHUBATh
€€ JJ0OCTOBEPHOCTh U HENTPOTUBOPEYNBOCT;



dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3JIMYHBIE METOJbI TP MOUCKE U
otOope Ouonornyeckor MHGOpMAIN, HEOOXOIUMOM ISl BBHITIOJTHEHHUS YUCOHBIX
3ajay;

npUOOpETaTh OMBIT KMCHOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN, COBEPIIICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMY  MPEACTaBICHUS
Oouosiornyeckor nHPopManuu (Cxembl, rpaduKu, TuarpaMMbl, TaOJIUIIbI, PUCYHKH
" pyroe);

UCIIOJIb30BaTh HAYUYHBIM $3bIK B KauecTBE CpeAcTBa Npu pabore ¢
OuoJornyeckod HHGpOpMalUe: TPUMEHATh XUMHUYECKue, (Qu3nyeckue u
MaTEeMaTHYCCKUE 3HAKW W CUMBOJIBI, (OpMYIbI, aOOpeBHATYPYy, HOMCHKJIATYpY,
UCIIOJIB30BaTh W MPeoOpa3oBBIBaTh  3HAKOBO-CHMBOJUYECKHE  CpPEICTBA
HaTJIATHOCTH;

BJIaJCTh  HABBIKAMH  pACIIO3HABAaHWUS W 3alUTBl  WHOOpMAIUH,
UH(OPMAIIMOHHON 0€30MaCHOCTH TUYHOCTH.

OBj1ajieHre YHUBEPCATbHBIMHA KOMMYHUKATHBHBIMU J1€/iCTBUSIMHU:

1) o0OmmeHue:

OCYIICCTBIIATh KOMMYHUKAIIMH BO BceX c(hepax )KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTE WM JTUCKYCCHUHU TIO CYIIECTBY OOCykJaeMoi Tembl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXICHUS OTHOCHUTEIHLHO BBHITIOJIHCHHS TIpejiaraeMon
3a/1a4, YIUTHIBATh MHTEPECHI W COTIACOBAHHOCTH MO3HIMN IPYTHUX YYACTHHKOB
JMajora Uik JUCKYCCHH);

pacro3HaBaTh HEBEpOAJTbHBIE CpEACTBA OOIICHWS, TOHUMATh 3HAYCHUE
COIMATBHBIX 3HAKOB, TPEIMOCHUIOK BO3HHUKHOBEHUS KOH(IMKTHBIX CHTYaIUH,
YMETh CMATYaTh KOH(DJIUKTH U BECTH TTEPETOBOPHI;

BJIQJICTh PA3MYHBIMU CIIOCOOaMu OOIEHUS W B3aWMOJCHCTBHUSA, MMOHUMAThH
HAMEPEHUS IPYTUX JIOCH, IPOSIBIATh YBAKUTEIHLHOE OTHOIIEHNE K COOECETHUKY
U B KOppeKTHOU (hopme GOpMyTHpOBaTh CBOU BO3PAKEHUS,;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOIh30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesiTeJIbHOCTh:

MOHUMATh W WCIIOJIH30BaTh MPEUMYIIECTBA KOMAH/IHON M WHIWBHUIYaTHHOU
paboThI IPH pelIEHUU OMOJIOTUYECKON MPoOJIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS NP PEIICHUN yIeOHOM 3a1a4H;

BBIOMpATh TEMATUKy M METOJIbI COBMECTHBIX JIEHCTBUN C Y4YETOM OOIIMX
WHTEPECOB U BO3MOXXHOCTEH KaKI0T0 YiIeHa KOJIJICKTHBA,

NpUHUMATh 1€ COBMECTHOW  JCSTENLHOCTH, OpPraHWU30BbIBATH M|
KOOPJIMHUPOBATh JCUCTBUA II0 €€ IJOCTHIKCHUIO: COCTABIIATH IUIaH JICWCTBUH,



pacnpenenarth poyid ¢ Y4ETOM MHEHUH YYacCTHHMKOB, OOCYXJaTh pPE3yJbTaTbl
COBMECTHOM pabOThHI;

OLICHMBATh KauyeCTBO CBOEr0 BKJIAJAa M KaXKJIOTO Yy4YaCTHHKA KOMAaHIbI B
oOIIMii pe3yNbTaT M0 pa3paboTaHHBIM KPUTEPUSIM;

npeajgaraTtb HOBBIE IPOEKThI, OLICHUBAaTh MWJEH C IIO3ULIHMH HOBU3HBI,
OpPUTMHAJILHOCTH, IPAKTUYECKOIN 3HAUUMOCTH;

OCYILECTBIATh IO3UTHUBHOE CTPATETMYECKOE TIOBEJCHHE B PA3IUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaAXKEHHUE, ObITh MHUIIMATUBHBIM.

OBJ1aieHHe YHUBEPCAJIbHBIMH PeryJIATHBHBIMH AeHCTBUSMM

1) caMmoopraHu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS Ui BBIABICHUS MpOOJIEM U HX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BbIOMpAaTh HA OCHOBE OHMOJOTMYECKUX 3HAHUU I1IeJIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JIEHCTBUSX U IOCTYIKax IO OTHOIIEHHIO K JKUBOH IPHUPOJE,
CBOEMY 3/7I0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTD, BBISBIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIHUPOBATH COOCTBEHHBIC 3aJlauyd B 00pa3oBaTEILHON
NESTENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO COCTaBJATh IJIaH pelIeHus MNpoOJeMbl ¢  y4€ToM
UMEIOILUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPENOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIMpsTh paMKH Y4€OHOIO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JIeJIaTh OCO3HAHHBIA BBIOOp, ApryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTD
3a pelIeHue;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO IIUPOKOW JPYIULUMU B
pasHbIX OO0JIaCTAX 3HAHMM, MOCTOSIHHO TIOBBIINIATH CBOM 00pa3oBaTeNbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BIaJieTh  HABbIKAMHU  TIO3HABATEeNbHOM  pedrexkcun Kak  OCO3HaHUsA
COBEPILIAEMBIX JIEUCTBUA M MBICIUTEIBbHBIX MPOLECCOB, HUX pE3YyJbTaTOB H
OCHOBaHUH, UCIOJB30BaTh MPUEMBI peIeKCHH AJIsi OLUEHKHU CUTYyallud, BbIOOpa
BEPHOI'0 PELICHUS;

YMETh OLIEHUBAaTh PHUCKHM W CBOEBPEMEHHO IIPUHUMATh PELIEHUS MO HX
CHUKEHUIO;

OPUHUMAaTh MOTHUBBI W apryMEHTBl JAPYTMX IPU AaHAIN3E pE3yJbTaTOB
NEeSATENBHOCTH;



3) npuHsiTHE Ce0s M IPYIUX:

IpUHUMATH ce0sl, MTOHUMas CBOU HEJIOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apryMEHTbl APYIrUX [PU aHAIU3E pE3yJIbTATOB
NEATEbHOCTH;

PU3HABATH CBOE MPaBO M MPABO APYTUX HA OIMIHOKH;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MO3UIMH JPYTOTr0O YEJIOBEKa.
INPEJMETHBIE PE3YJIBTATBI

[IpeameTHBIE pE3yNbTATBl OCBOCHMS COJEPKAHHUS Y4YEOHOro MpeaMmeTa
«buonorus» Ha yrayOnEéHHOM ypOBHE OpPUEHTHPOBaHbI Ha oOOecreueHue
npouibHOro  oOyueHus  oOydarommxcss  Ouonmorud. OHM — BKIIIOYAIOT:
cnenuduyeckue aas OMOJIOTMHY HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUH 1O
OCBOCHMIO, MHTEPIIPETAIMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JEATEIbHOCTH I10
MOJIYYEHHUIO HOBBIX 3HAHUN U MX NMPUMEHEHUIO B PAa3JIMYHBIX yU4E€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. lIpenMeTHbie pe3ynbTaThl MPEACTaBICHbBI IO
roJlaM U3y4eHHusl.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHOTO mpeamera «buomorus» B 10
Klacce NOJKHBI OTPAXKaTh:

chOpMUPOBAHHOCTh 3HAHUA O MECT€ U pOJU OHWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTHHBI MHUpPa, B
NO3HAHWM  3aKOHOB HIPUPOABI M  pEUIeHMHd HOpoOieM  palMOHAJIbHOIO
PUPOAOIIONH30BAHMUSA, O BKIIAJE POCCUMCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OMoJI0rNy;

BJIQJICHHE CHCTEMOW OHOJIOTMYECKUX 3HAHWW, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONINE OWOJIOTHYECKUE TEPMHUHBI M TOHATHS (JKU3HB, KIIETKA,
OpraHus3M, MeTa0oJu3M, TOMEOCTa3, CaMOPErYJSAIUs, CaMOBOCIPOU3BE/IECHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTH, POCT M PAa3BHUTHE), OUOJIOTHYECKUE TECOPHUH
(xnerounas teopus T. [lIBanna, M. Illneitnena, P. Bupxosa, xpomocomHasi Teopusi
HacneactBeHHoctn 1. Moprana), ydenus (H. W. BaBunoBa — o wneHtpax
MHOTOOOpa3usi W  TMPOUCXOXKACHHUS  KYJIbTYpHBIX  PACTCHMI),  3aKOHBI
(enrHOOOpa3usi MOTOMKOB TEPBOTO TMOKOJEHUS, PACIICIJICHUS, YUCTOThI TaMeT,
HE3aBUCHUMOro HacienoBanusi [. MeHaens, TrOMOJIOTMYECKUX PSJOB B
HACJIEICTBEHHOU U3MEHYUBOCTHU H. . Basunoga), IIPUHIIATIBI
(KOMILIEMEHTApHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAaMH HAYyYHOTI'O IO3HAHMS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAaHUSX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEPEHHE,
HaOII0/IeHNEe, SKCIIEPUMEHT);

YMEHUE BBIJIEIATh CYHIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK MPOKApPHOT U
JYKapuoT, OJHOKIETOYHBIX M MHOTOKIETOYHBIX OPraHU3MOB, B TOM 4YHUCIE
OakTepuii, rpuOOB, paCTCHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM



OpraHOB pACTEHUN, KUBOTHBIX, YEJIIOBEKa, TIPOIECCOB >KU3HEIACATEIHHOCTH,
POTEKAIOIINX B OPTaHU3Max PacTeHHUH, KUBOTHBIX U YEJIOBEKA, OMOJIOTHYECKUX
IpoleccoB: 0OMEHa BelecTB (MeTadoJIM3M), MPEeBpAIEHUsI YHEPTUU, OpOKEHUS,
aBTOTPO(HOTO U TeTepoTPOPHOrO TUMOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, MEH03a, raMeToreHes3a, MOpuorenes3a, NoCTAIMOPHUOHAIILHOTO Pa3BUTHS,
Pa3MHOXEHUS,  WHAUBUAYATbHOTO  pPa3BUTUA  OpraHu3ma  (OHTOreHe3a),
B3aMMO/ICHCTBUSI T€HOB, T€TEPO3UCa, ICKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHaBJIMBATh B3aMMOCBS3M MEXKIY OPraHOWJAMU KJIETKH M HUX
GYHKIUSMHA, CTPOCHHMEM KIJIETOK pa3HbIX TKaHEH W UX QYHKIUSAMHU, MEXKITY
opraHamMM W CHCTE€MaMH OpraHOB Yy pacTeHUM, >KMBOTHBIX M YEJIOBEKa U UX
GYHKIUSAMHA, MEXAY CHUCTEMaMU OPraHOB M WX (PYHKIHUSAMHU, MEXIY STalaMu
oOMeHa BEIIECTB, ATAaMH KJIETOYHOTO IMKJIA U KU3HCHHBIX IUKIIOB OPraHU3MOB,
sTanamMu 3MOPHUOHAIBHOTO Pa3BUTHS, TEHOTUIIOM U (DEHOTUIIOM, (PECHOTHIIOM H
dbakTOopaMu cpejibl OOUTAHUS;

YMCHHE BBISBIISATh OTIMUNTEIBHBIC MPU3HAKU JKHBBIX CHCTEM, B TOM YHUCIIC
pacTeHUH, )KUBOTHBIX U YEJIOBEKa,;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOLINE AapryMEHTBI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CHUMBOJHKY JUIS JOKa3aTeJIbCTBA POACTBA OPTaHM3MOB Pa3HBIX
CUCTEMATUYECCKUX TPYIIIT,

YMEHHE pelIaTh OMOIOTHYSCKUE 3aaUH, BBISABIATH PUINHHO-CIICICTBCHHBIE
CBSI3U MEXJTY UCCIICTYEMBIMU OMOJIOTHYECKUMH MPOIIECCAaMU U SBJICHUSMH, JICIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUY TIOJYUYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBINONHATh J1A0OPATOPHBIE M NPAKTUYECKHUE PabOThl, COOMIOAATH
npaBuiia Mpu padboTte ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bI, MPOBEPSITh WX OSKCIECPUMEHTATbHBIMU
cpeacTBamMu, (QOpMYyIUpPYs LEJdb HWCCIEIOBAHHS, aHAIW3HPOBATh IOTYyYCHHBIC
PE3YNbTATHI U IeTIaTh BEIBOBL;

YMEHHE Y4YacCTBOBaTh B y4eOHO-HCCIICIOBATEIBCKONW paboTe Mo OMOJIOTHH,
9KOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e MIKOIHHBIX HAYYHBIX OOIIECTB, U
nyOIMYHO  TPENCTaBISATH  TOJYYCHHBIE  pe3yabTaThl  HAa  YUYCHUYECKUX
KOH(DEPEHITUSX;

YMEHHE OIIEHWBATh JTUYECKHWE AaCIEKTHl COBPEMEHHBIX WCCIICIOBAaHUN B
obmactu  OWONOTMM W MEIUIMHBI  (KJIOHMPOBAaHWE,  HMCKYCCTBEHHOE
OTUIOZIOTBOPEHHE, HAMPABIEHHOE M3MEHEHHE T€HOMa W CO3JaHHE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyaymieidl mpodeccuoHaIbHON
JeSITENHbHOCTA B 00JacTH OWMOJIOTHH, MEIMIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIBCKOTO XO3SMCTBA, MHINEBONM MPOMBIIIEHHOCTH, YIAyOIsTh MO3HABATEIbHBIN
UHTEpPEC, HAMIPaBJICHHBIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIONICH Mpodeccuu u



IPOJOJKEHNE OMOJOTUYECKOrOo 00pa3oBaHMs B  OpPraHM3AIUsAX  CPEIHETO
po(eCcCHOHaNBLHOTO U BHICIIETO 00pa30BaHUS.

[IpenmeTHBIe pe3ynbTaThl OCBOCHUsS ydueOHOro mpeamera «buonorus» B 11
Kjlacce NOJKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTh 3HAHUW O MECT€ W POJU OHUOJOTHU B CHCTEME
€CTECTBEHHBIX HayK, B (OpPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAy4YHON
KapTUHBI MHUpa, B TO3HAHWU 3aKOHOB NPHUPOABI M PEHICHUH SKOJIOTUYECKUX
npoOJieM dYeloBEeYeCTBa, a TakKe€ B PEHICHWH BOIPOCOB PAIIMOHAILHOIO
IPUPOAOIIONIH30BaHUA, U B (POPMUPOBAHUU IIEHHOCTHOTO OTHOILIEHHUS K MPHUPOJIE,
OOIIECTBY, YEIOBEKY, O BKJIAJ€ POCCUHCKUX U 3apyOekKHBIX YUEHBIX-OMOJOTOB B
pa3BUTHE OMOJIOTHH;

yMEHUE BJAJIETh CHUCTEMOW OHOJIOTMYECKUX 3HAHUM, KOTOpas BKIIIOYACT
OTNpEe/CNICHUs] ¥ TIOHMMAHHUE CYIIHOCTH OCHOBOIOJIATAIONIUX OUOJOTHUUECKUX
TEPMUHOB M TOHATHUH (BUI, DKOcHCTeMa, Ouocdepa), OHMOJOTMYECKUE TEOPUHU
(aBosrorinonHast Teopus Y. JlapBuHa, CUHTETUYECKAs TEOPHS IBOJIOLMH), YUEHUS
(A. H. CeBepuioBa — 0 myTax M HampaBlieHUsX 3Botonuu, B.J. Bepuanckoro — o
ouocdepe), 3akoHbl (reHeTmdyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxoacrea K. M. bopa), npasuna (munumyma HO. Jlubuxa,
AKOJIOTMYECKON MNHUpaMHIibl SHEpruu), rumnoressl (runoresa «vupa PHK» V.
I'unGepra);

YyMEHUE  BJIaJIETh ~ OCHOBHBIMH  METOJIaMU  HAYYHOTO  TO3HAHUS,
UCIIOIb3YEMbIMU B OMOJIOTUYECKUX UCCIIEIOBAHUSAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucaHue, W3MEpeHUe, HAOMIOJIEHUE, SKCIEPUMEHT), CIIOCOOAMU BBHISBICHUS W
OIICHKH aHTPOIOTE€HHBIX U3MEHEHUH B PUPO/IE;

YMEHUE BBIJICIATh CYIIECTBEHHbIE MPHU3HAKUA: BHUJIOB, OHOTEOIEHO30B,
KOCUCTEM U Ouocdephl, CTAOUIU3UPYIOMIErO, ABUXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJJIONaTPUUECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIMSHUS IBIDKYIITUX CHJI SBOJIOIMN HA TEHO(OH I TOMYJISIUH,
IPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpejie OOWTaHWs, YepeAOBaHMs HAIMPaBICHUI
ABOJIIOLINH, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTAHABIMBATH B3aUMOCBSI3M MEXIYy TMPOIECCAaMU HBOJIOIUH,
JIBIKYIIUMU CHUJIaMH aHTPOIIOT€HE3a, KOMIIOHEHTAMHU PAa3JUYHBIX 3KOCUCTEM U
PUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBIABIATH  OTJIWYUTENIBbHBIC  TPHU3HAKH  JKUBBIX  CHCTEM,
IPUCTIOCOOJICHHOCTh BHJIOB K cpefie oOuTaHus, aOMOTUYECKUX U OMOTUYECKHUX
KOMITIOHEHTOB ~ DKOCHUCTEM, B3aMMOCBSI3€li OpraHM3MOB B  COOOIIECTBAaX,
AHTPOIIOIEHHBIX U3MEHEHHUM B SKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHHE HWCIOJIb30BaTh COOTBETCTBYIONIUE aPTYMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CHMBOJIMKY JIJIsl JI0Ka3aTeIbCTBA POJACTBA OPTaHU3MOB PA3HBIX



CUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U CpeJibl OOMTaHUs, €IUHCTBA
YeJIOBEYECKHX pac, HEOOXOAMMOCTH COXpPAHEHUS MHOrooOpasusi BHUJOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHHUS IPUPO/IbI U YEIIOBEUECTBA;

YMEHHUE pelIaTh OMOJOTMYECKUE 3aJa4H, BBISBISATh IPUUUHHO-CIIEICTBEHHbIE
CBSI3M MEXY UCCIIEyEMbIMU OMOJIOTMYECKUMHU IPOLIECCAaMU U SIBJICHUSIMH, J€aTh
BBIBOJIBI ¥ IPOTHO3bI HA OCHOBAHUH MOJYYEHHBIX PE3yIbTaToB;

YMEHHE BBINOIHATh JTA0OPATOPHBIE M TPAKTUYECKHE PabOThl, COONIOAATH
npaBujia Mpu padboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUraTh THUIIOTE3bI, MPOBEPITH HX OKCHEPUMEHTAIbHBIMU
cpenctBamMu, (GOpMYNIHpPYS 1eJb KCCIEIOBaHUS, AaHAIU3UPOBATH IOJTYyYEHHBIC
pPE3yNbTATHI U I€NIATh BHIBObL;

YMEHHE y4acTBOBaTh B y4e€OHO-HCCIIEIOBATEILCKOW paboTe 1Mo OHOJIOTHH,
AKOJIOTUM W MEIUIIMHE, TPOBOJMMON Ha 0aze MIKOIBHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  TPEJCTaBIATh  TOJYYEHHbIE  pe3yjbTaThl HAa  YYCHHUYECKHUX
KOH(epeHIUSX;

YMEHUE OIEHUBATh TUTIOTE3bl U TEOPHH O TPOUCXOXKICHUH KU3HU, YEIOBEKa
M YEJIOBEYECKUX Pac, O MPHUUMHAX, MOCIEACTBUAX M CIIOCO0aX MPEIOTBPAICHHS
r1o0aIbHBIX U3MEHEHUM B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyaylied MpodeccuoHalIbHOU
JeSITeNFHOCTH B 00J1IaCTH OMOJIOTHH, SKOJIOTHH, TPUPOIOTIOIH30BAHMS, METUIIIHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUM, CEIIbCKOTO XO3SiCTBA, IMHIIEBOM
IPOMBIIUICHHOCTH, YIIIyONSTh TO3HABAaTEIbHBIA HMHTEPEC, HANpaBICHHBIA Ha
OCO3HaHHBIM  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOIHKEHHE
OMOJIOrnYecKoro oOpa3oBaHus B OPraHU3aLUAX CPEIHEro NpodecCHOHAIbHOIO U

BBICIIET0 00pa30BaHMUs.
TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumenoBauue @ KouaudecrBo yacos DJIeKTPOHHbIE
n/ | pasgeroBuTeM | Beer | KonTposibn Ipakruyeck | (undponwie)
n HporpaMmel 0 ble PadoThI ne paGoThI o0paszoBaTeibHbIE
pecypcsbl
Extoro . https://lesson.academy-
HOJIOIusA KaK
1 1 content.myschool.edu.ru/06
Hayia /05
5 JKuBbie cuctemsbl 5
U UX U3y4CHUE
3 buonorus 9 05
KIIETKU
4 Xumuyeckas 10 1 1
OpTaHM3AIIH
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MukposBosnronus
U €€ pe3yJbTaThbl
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Makpo3Bosronust
U €€ pe3ybTaThl
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1.5

[Ipoucxoxnenue
JeJoBeKa —
AHTPOINOreHE3

10 1

DKonorust —
HayKa o
B3aMMOOTHOLIEH
HSIX OPTaHU3MOB
u
HaJOpraHU3MEHH
BIX CUCTEM C
OKpY’Karoleu
cpenoi

0.5

Opranusmsl U
cpena oouTaHus

1.5

OKOJIOTHS BUIOB
Y TIOMYJISIUANA

0.5

OKoJIorus
COOOIIIECTB.
OKOIornyecKue
CHCTEMBEL

12

0.5

10

buocdepa —




riio0anbHast
HKOCUCTEMA
Yenosek u
11 OKpY KaroIas 6
cpena
12 Pe3epBHOE Bpemst 8
OBIIEE
KOJIMYECTBO
YACOB I10 102 75

I[TPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

buonorus. 11 knacc. Yuebnuk. YriyOnéHHbINH yPOBEHb
Astopst boponun I1. M., pmmmun I'. M., Cabnuna O. B. u ap. / [lox pen.
Mymuoro B. K., dpmvmuna I'. M. IN'og uzganus 2022

buonorus. [paktukym st ydamuxcs 10-11 kinaccos. [IpoduiibHbIi ypoBeHb.
Astopsl bopoaus I1. M., demmmun I'. M., Cabmuna O. B. u ap. / Ilox pexn.
[IIymuoro B. K., JIpimmuna I'. M. I'ox uznanus

2023

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

buonorus. Pabouune nmporpammel. [IpeamerHas TuHUS y4eOHUKOB MO PEI.
[Iymuoro B.K., JApmmmuiia I'M. 10-11 knaccel. YriyOieHHBIH YPOBEHb

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
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