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MOSACHUTEJIbBHASA 3AIINCKA

[Iporpamma no yuebnomy npeamery "buonorus” (nanee - 6M00THsI) HA YPOBHE CPEIHETO
oO1ero oopazoBanus pazpadborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-D3
«O06 o6pazoBanuu B Poccuiickoit ®enepanun»y, ®I'OC COO, Konuenuuu mnpenojaBaHust
yaeOHoro npeamera «bronorus» 1 OCHOBHBIX MOJIOKEHUH (PenepanbHoil pabodeil mporpaMmsl
BOCITUTAHUSI.

VYuebnsiii npeamer «buonorus» yriayOonaéHHoro ypoBHA wuzyudenust (10-11 xmaccer)
SBJISIETCS OJJHUM M3 KOMIIOHEHTOB MpeaMETHOU 001acTu «EcTecTBeHHO-HAyUHbIE MPEIMETHI».
CornacHo mnojoxenussm ®I'OC COO npodunbHbie yueOHBIE NpPEAMETHI, H3ydaeMmble Ha
yIIyOJIEHHOM YPOBHE, SIBIISIFOTCS criocoOoM nuddepeHnuaniuy o0yuyeHrs Ha YPOBHE CPETHETO
oOmiero o6pa3oBaHusl ¥ MPU3BaHbl 00ECMEYUTh MPEEMCTBEHHOCTh MEXY OCHOBHBIM OOIIUM,
CpPeIHUM OOIIHMM, CPEIHUM TPOQECCHOHATBLHBIM U BBICIIMM OOpa3oBaHueM. B To ke Bpems
KOKIBIM W3 3TUX Y4YEOHBIX TPEIMETOB JODKCH OBITh OPUCHTHPOBAH HA TPHOPUTETHOE
perieHre 00pa30BaTENbHBIX, BOCIMUTATEIBHBIX W PA3BHBAIOIIMX 3a/1ad, CBS3aHHBIX C
npodopueHTanueii oOy4arOMMXCd W CTUMYJIUPOBAHMEM HWHTEpeca K KOHKPETHOM 00iacTu
HAyYHOT'O 3HAHMS, CBS3aHHOIO ¢ OMOJIOTHEH, METMIIMHOM, SKOJIOTHEH, MICUXO0JIOTHEH, CIIOPTOM
WJIU BOCHHBIM JICJIOM.

[Iporpamma no yuebHomy nipeametry "buonorusa" na€t npencraBieHue o LEIU U 3ajadax
u3ydeHus: yudeOHoro mpeamera «buomorus» Ha yriyOnéHHOM YpOBHE, OIpEAeIseT
o0s3aTenbHOE (MHBApUAHTHOE) MIPEIMETHOE COZIEp’KaHUe, er0 CTPYKTYPUPOBAHUE TI0 pa3jiesiaM
U TeMaM, paclpeiesieHre o KilaccaM, pEeKOMEHIyeT MOCIeI0BATEIbHOCTh U3YUEHUSI YU4EOHOTO
MaTepuasia ¢ Y4ETOM MEXIPEAMETHBIX W BHYTPHUIPEIMETHBIX CBS3CH, JIOTMKHA YYEOHOTO
mpolecca, BO3pacTHhIX 0coOeHHOCTEN o0yuaronxcsa. B mporpamMe nmo Onosoruu peann3oBaH
OPUHIIUI TPEEMCTBEHHOCTH C H3yYe€HHEeM OHOJIOTMH Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, Ojarojgaps 4emy MpoOCMaTpUBAETCS HAMPABICHHOCTh Ha MOCIEAYIONIEE pa3BUTHE
OMOJIOTMYECKUX 3HAHWH, OPUEHTUPOBAHHBIX Ha (QOPMHUpPOBAHUE ECTECTBEHHO-HAYYHOI'O
MHUPOBO33pPEHUS, IKOJIOTUYECKOTO MBIIUIEHUS, IPEACTABICHUI O 30pOBOM 00Opa3e *U3HH, Ha
BOCITUTAaHUE OEPEKHOTO OTHOIIEHUS K OKpYXKaloleld NpupodHoi cpeae. B mporpamme mo
OMOJIOTMM TaKKe TMOKa3aHbl BO3MOXKHOCTH yuyeOHoro mpeamera «buonorusi» B peanuzanuu
tpeboBanuit ®I'OC COO K MmIaHUpyeMbIM JIMYHOCTHBIM, METANpPEJIMETHBIM U MPEIMETHBIM
pe3yiabTaraM OO0ydYeHHss M B (POPMHUPOBAHUU OCHOBHBIX BHJIOB Y4YEOHO-IIO3HABATEIBHOM
NESTENIbHOCTH OOYYaIOIIUXCSl 10 OCBOCHHUIO COZCpPXKaHUS OMOJIOTMYECKOTO 0Opa3oBaHUs Ha
YPOBHE CpPEAHETO 00IIero 00pa3oBaHMUs.

VYuebnsiii peamer «buonorus» Ha ypoBHE CpelHEro oO0IIero oOpa3oBaHUs 3aBEpIIACT
Ounonornyeckoe 00pa3oBaHue B IIKOJIE U OPUEHTUPOBAH Ha pacIIMpPEHUe U yIriyOJieHne 3HaHU!
oOyyYarommxcsi O KUBOW TMPHUPOJIE, OCHOBAX MOJICKYJISIPHOM U KJIETOYHOW OUOJIOTHH,
AMOPHOIOTUU U OMOJIOTUU PA3BUTHS, TEHETUKH, CEIIEKITNH, OMOTEXHOJIOTHH, IBOJIOIIMOHHOTO
YYEHHS ¥ KOJIOTUH.

N3yuenue yuebHoro npeamera «buonorus» Ha yriyOJIeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJATOTOBKY OOYYalOIIMXCS K IMOCJEAYIONEMY IMOIYYEHUI0 OMOJOTHYecKoro oOpa3oBaHMs B
BY3aX M OpraHU3alMsIX CPEIHEro NpopeccuoHalIbHOro oOpazoBanus. OCHOBY €ro coaepx aHus
COCTaBJISIET CHCTEMa OMOJIOTMYECKHX 3HAHWM, MOJYYEHHBIX NPH HU3YUYEHUU OOYJaronUMUCS



COOTBETCTBYIOILIUX CHCTEMAaTHYECKUX pa3lesioB OMOJOIMM Ha YpOBHE OCHOBHOIO OOILIEro
oOpa3zoBanus, B 10-11 kjaccax 5TH 3HAHUS TMOJYYarOT pa3BUTHE. Tak, pacCUIMPEHbl U
yIIyOJieHbl OMOJOTUYECKUE 3HAHUS O PACTEHUSX, )KMBOTHBIX, IpuOax, OakTepusix, opraHu3Me
YeJioBeKa, OOMIMX 3aKOHOMEPHOCTSAX JKU3HH, JOIMOJHHUTEIBbHO BKIIIOUYEHBI OHOJOTHYECKHE
CBEJCHUS MPUKIAJHOTO M IIOMCKOBOI'O XapaKTepa, KOTOPbIE MOXHO HCIOJb30BaTh Kak
OPUEHTHPHI JJIs MOCIEAyolero BblOOpa npodeccuu. Bo3MokHa Takke MHTErpanus
OMOJIOTUYECKUX 3HAHUM C COOTBETCTBYIOUIUMU 3HAHUSMU, MMOTYYEHHBIMU 00YyYarOUUMUCS PU
U3y4YeHUU PU3HKHU, XUMHH, reorpaduu 1 MaTEMATUKH.

CtpykTypa mporpamMmbl 1Mo ydeOHOMY mpeameTy '"buomnorus" orpaxkaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLMOHHBIA MOAXOABI K M3yueHHIo Ouosiornd. COrIacCHO UM, U3y4aroTCs
CBOICTBA U 3aKOHOMEPHOCTH, XapaKTEPHbBIE JIJIS1 AKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alliH,
HBOJIIOIMM OPraHUYECKOro MHpa Ha 3emiie, COXpaHEHHs OHUOJOTHYECKOTO pa3HOOOpa3us
wiaHeTsl. Tak, B 10 kjacce M3y4yaroTcsi OCHOBBI MOJIEKYJSIPHOM W KJIETOYHOM OHOJIOTHH,
IMOPHUOSIOTUU U OMOJIOTUU PA3BUTHUS, TCHETUKU U CENEKLIUN, OMOTEXHOJIOTHH U CHHTETUYECKOM
OMOJIOTHH, aKTYyaJIM3UPYIOTCS 3HAHUS OOYydYaroluxcs 1Mo OOTaHWKE, 300JI0THH, aHATOMUH,
dbusnonoruu yenoseka. B 11 kimacce u3ydaroTcsi 3BOJIIOIMOHHOE YUYEHHUE, OCHOBBI SKOJIOTUU U
ydyeHue o onocdepe.

VYyeOnblii npenmer «buonorus» mnpu3BaH 00eCHEUYUTh OCBOEHUE OOyYaroUUMUCS
OMOJIOTMYECKUX TEOpUHM W 3aKOHOB, WJEW, NMPUHUMIIOB W INPaBW, JIEKAIIMX B OCHOBE
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, 3HAHUA O CTPOEHUHU, MHOTO0Opa3uu U
OCOOEHHOCTSIX KJIETKHM, OpraHu3Ma, MOIMyJSIUU, OUOIEHO03a, PKOCUCTEMbI, O BBIIAIOIIUXCS
HAyYHBIX JOCTUKEHUSX, COBPEMEHHBIX HCCIEAOBAaHUSAX B OMOJIOrMH, MPUKIAJAHBIX ACIEKTaX
Oouonornueckux 3HaHUil. [y pa3BuTUs U MOJAEpPKaHUS MHTEpeca 00ydaromuxcst K OnoIoruu
Hapsly CO 3HaYUTENIbHBIM 00bEMOM TEOPETHUUECKOTO MaTepuaia B COACPKaHUH MPOTrPaMMBbl IO
OMOJIOTUH TPEyCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJICHHS U PA3BUTHUS TOW WM UHOM
o0yacTu OMOJNIOrUY, BKIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX YUEHBIX B pEUICHUE BaKHEHIIMX
OMOJIOTMYECKUX U DKOJIOTHUECKUX MPOOIIEM.

Lenb nzyuyenus: yueOnoro npeamera «buonorus» Ha yriyOaéHHOM ypOBHE — OBJIAJICHUE
OOy4arolMMUCS 3HAHUSIMU O CTPYKTYPHO-(QYHKIHMOHAJIbHOW OpraHU3allud >KUBBIX CHCTEM
Pa3HOIo paHra ¥ NpuoOpeTeHre YMEHHUI UCTIOIb30BaTh 3TU 3HAHUS B JOPMUPOBAHUU UHTEpECa
K omnpenenéHHon obiactu npodeccuoHaaIbHON JAeATeTbHOCTU, CBI3aHHOW ¢ OMOJIOTUEH, Wi K
BBIOOpPY YUeOHOTO 3aBe/IeHUs ISl IPOAOKEHUS OMOJIOTHIECKOT0 00pa30BaHusl.

JlocTtmxeHue 1eiau u3ydeHus: yueoHoro npenmMera «buonorus» Ha yriayOiaEHHOM ypOBHE
oOecrieynBaeTcs peIeHNeM CIIeYIONINX 3a/1a4:

OCBOCHHE OOYy4YalOlUMHCS CHUCTEMbl OHOJIOTHYECKMX 3HAaHWH: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSX, KOHLEMLHUIX, TUIO0Te3aX, 3aKOHAX, 3aKOHOMEPHOCTAX W IpaBuiax,
COCTaBISIIOIIMX COBPEMEHHYK) €CTECTBEHHO-HAYYHYI0 KapTMHY MHpa; O CTPOCHHH,
MHOT000pa3uu U OCOOEHHOCTSIX OMOJIOTHYECKUX CUCTEM (KJIETKA, OPraHu3M, MOMYJISLNS, BUJ,
OuoreoieHo3, O6uocdepa); 0 BBIJAIOIIMUXCS OTKPBITUSX U COBPEMEHHBIX HCCIEIOBAHUAX B
Oouooruu;

O3HAKOMJIEHHME  OOydYarolluMxcsi €  METOJaMU  [O3HaHUS  JKUBOW  MPUPOJBIL:
UCCIIEIOBATEIbCKUMU  METOJIaMU  OMOJIOTMUECKUX HayK (MOJIEKYJSIPHOM M KJIETOYHOM



Ounonoruu, >MOPUOJIOTUM U OUOJIOTMH Pa3BUTHS, T€HETUKH U CEJICKIHUU, OMOTEXHOJOTUH W
CUHTETHUYECKON OMOJIOTUM, MaJICOHTOJIOTUM, DSKOJIOTHH); METOJaMH CaMOCTOATEIbHOTO
MPOBEJICHUS] OMOJIOTUYECKUX HCCIIe0BaHUN B Jjabopatopud W B mpupoje (HaOiroleHue,
HU3MEpPEHHE, YKCIIEPUMEHT, MOJICITHPOBAHUE);

OBJIaJICHHE OOYYAIOIMMUCS YMEHUSMH: CaMOCTOSATEIbHO HAXOJUTh, aHAIM3UPOBATh U
MCIIOJIb30BaTh OMOJIOTHUYECKYI0 MH(MOPMAIIHIO; MOJIH30BaATHCA OUOJIOTHYECKON TePMHUHOJIOTHEN
U CUMBOJIMKOHM; YCTaHAaBIMBATh CBS3b MEXKAY pPa3BUTHEM OHOJOTMM M COLHUAJIBHO-
PKOHOMHYECKUMHU U DKOJIOTMYECKUMHU TPOOJIEeMaMH YeJIOBEYECTBA; OICHWBAThH TOCIEACTBUS
CBOCH JCATENHHOCTA IO OTHOIICHHWIO K OKPYXKAIOIIEH TPHPOAHONU cpene, COOCTBEHHOMY
3I0POBBIO W 370POBBIO0  OKPYXKAIOIIMX JIFOJEH; OOOCHOBBIBATH MW COOIIONATH MEPHI
npoduiIakTUKKU UHGEKIIMOHHBIX 3a00J€BaHU, TIPABUIIA MTOBEJCHUS B IPUPOJIE U 0OecIieueHus
0€30MacHOCTH COOCTBEHHOM KU3HEEATECILHOCTH B UPE3BBIYAMHBIX CUTYAIHMSIX IMPUPOIHOTO U
TEXHOTEHHOTO XapaKTepa; XapaKTepHU30BaTh COBPEMCHHBIC HAy4YHBIC OTKPBHITHS B O0JacTH
OMOJIOTHH;

pa3BUTHE Y 00yYarONUXCsl MHTEIIEKTYaIbHBIX U TBOPUYECKHX CIIOCOOHOCTEHN B Tpoliecce
3HAKOMCTBA C BBIJAIOUIUMUCSA OTKPBITUSIMHU U COBPEMEHHBIMU HMCCIIEIOBAHUAMH B OMOJIOTHUH,
perraeMpIMH €10 MPoOJIeMaMU, METOJIOIOTHEH OMOJIOTHYECKOTO HCCIICIOBAHUS, TTPOBEICHUS
DKCIIEPUMEHTATIBHBIX HCCIICIOBAHUN, pEIICHUS OWOJIOTHYECKUX 3a/ad, MOICIUPOBAHUS
OronIornyeckux 0OBEKTOB U MPOIIECCOB;

BOCIIUTAHUE Yy OOYYaIOIUXCsl [IEHHOCTHOTO OTHOIIEHUS K KHUBOW MPHUPOJIE B IIEJIOM U K
OTICIbHBIM €€ OOBEeKTaM | SBJICHUAM; (QOPMHUPOBAHUE HKOJIOTHYCCKON, TECHETHYECKOU
IPaMOTHOCTH, OOIIEH KyJIbTYphl MOBEJACHUS B MPHUPOJE; WHTETPAIMH €CTECTBEHHO-HAYUYHBIX
3HAHUU;

npruoOpeTeHrne 00yJYarOIMMUCS KOMIIETEHTHOCTH B PallMOHATILHOM MPUPOIOTIOIH30BAHUN
(coOmroieHNe TMpaBUJ TOBEJACHUS B TPHUPOJIE, OXpaHbl BHUIOB, JKOCHUCTEM, OHochepsI),
COXpPaHEHUH COOCTBEHHOI'O 3JI0pPOBbSl M 3J0POBbSI OKPYKAIOIIUX JIOAeH (COOMIOACHUs Mep
npopuIakTUKu  3a0oJieBaHUM, oOecreyeHue  O€30MacHOCTH  KU3HEACSITEIBHOCTH B
Ype3BBIYAMHBIX  CUTyalMsIX TPHUPOJHOTO ¥ TEXHOTEHHOTO XapaKTepa) HAa OCHOBE
UCIIOJIb30BAHUSI OMOJIOTMYECKUX 3HAHUI M YMEHU B MIOBCEIHEBHON KU3HH;

CO3JlaHME YCIOBUM JJII OCO3HAHHOIO BbIOOpa O0OyYaloOUMUCA WHAUBUIAYAIbHON
0o0pa30BaTeIbHON TPAEKTOPUH, CIOCOOCTBYIOIIEH MOCIENyIOUEMY MNPOPEecCHOHATBHOMY
CaMOOTIPEICIICHUIO, B COOTBETCTBHUU C WHIWBHIYAIbHBIMH WHTEpPECAMU W MOTPEOHOCTSIMU
peruoHa.

OO01iee 4YMCIO 4YacoB, OTBEIEHHBIX Ha W3y4YeHHE OHOJOTUM HAa YTIyOJICHHOM YpPOBHE
cpeaHero oOmiero obpazoBanusi, coctaBiuser 204 daca: B 10 kimacce — 102 gaca (3 ydaca B
Heneno), B 11 kimacce — 102 yaca (3 yaca B HEZIEIH0).

OT6op opraHu3anMoHHBIX (HOpPM, METOJAOB U CPEACTB O00ydeHuss OUOIOTHHU
OCYIIECTBIISICTCS C YUETOM CHEIUPUKH €r0 COJEP KaHMs M HAMpPaBICHHOCTH Ha TIPOJOJKEHUE
OMOJIOTUYECKOrO 00pa30BaHUsl B OpPraHU3AIMSAX CPETHEro MpPOQPECCHOHATBHOIO U BBICHIETO
oOpa3zoBaHUs.

OO0s13aTenbHBIM YCIOBUEM ITPU O0YyUYEHUH OMOJIOTMH HA YIIIyOJIEHHOM YPOBHE SIBIISETCS
MIPOBEICHNE TAOOPATOPHBIX U MpaKTUUecKuX padboT. Takxke yuactue oOydaronuxcs B



BBIMIOJTHEHUH MTPOEKTHBIX U yU4eOHO-UCCIIE0BATEIbCKUX pabOT, TEMATHKA KOTOPBIX
OIPEAEIACTCS YUUTEIEM HA OCHOBE UMEIOIMXCS MAaTEPUAIIBHO-TEXHUYECKUX PECYPCOB U
MECTHBIX IPUPOJIHBIX YCIOBUM.

AHHOTAIIUS K YYEBHOM ITPOTPAMME

B cucreme ectecTBEHHO-HAyYHOI000pa3oBaHusl OMOJIOTHS KaK y4eOHbIN IpeIMET

3aHMMAaeT Ba)XHOE MeCTO B (POPMHPOBAHUU HAYYHOU KapTHUHBI MUPA; PYHKIHMOHAIBHON
IPaMOTHOCTH, HEOOXOAMMOM JIJIsl TOBCEAHEBHOM JKU3HU; HABBIKOB 3/I0pPOBOI0 U O€30MaCHOTO
JUISL YEJIOBEKA U OKPYKAIOIEH cpeJibl 00pasa AKU3HU; IKOJIOTHYECKOT0 CO3HAHUS; IEHHOCTHOTO
OTHOILIEHUS K KUBOU MPUPOJE U YETIOBEKY; COOCTBEHHON MO3UIIMH 10 OTHOILIEHUIO K
Ononornueckoi HHPoOpMaIH, OJIy4aeMol U3 pa3HbIX HCTOUHUKOB. M3ydyeHne 6nonoruu
CO3/1a€T YCIOBUS JUIsl JOPMUPOBAHUS Yy 00YUAIOIIUXCS UHTEIUIEKTYaIbHbIX, TPAKIAHCKUX,
KOMMYHMKAIIMOHHBIX U HHPOPMAIIMOHHBIX KOMIETEHIIUH.

Pabouas mporpamMma 0CHOBHOTO 00111€T0 00pa3oBaHus yueOHOTO npeamMeTa «buomorus
cocTaBieHa Jyis yuamuxcs 10 a knacca. Pabouas mporpaMma opueHTHpOBaHa Ha
WCIIOJIb30BaHUE MTPEMETHON JTUHUU YUeOHUKOB «JInHust sku3Hm». 10—11 kmaccel : yueo.
nocobwue g o61ieodpa3oBaT. opranuzaiui : yriryoi. yposens / B. B. I[Taceunux, I'. T.
[IIBenoB, A.A. Kamenckuii u apyrue. —2-¢ uza. —M. : [Ipocsemenue, 2021. 336 c.
[Iporpamma paccuntana Ha 204uaca (10-11 knacc). KoaudecTBo yacoB, 0OTBOAMMOE Ha
M3y4deHue OMOJIOTUH B CTapIIel MIKOJIE, 3aBUCUT OT YUEOHOTO IJIaHa, YTBEPKIACHHOTO
oOpa3oBarenbHOM opranu3aiueil. Jlanaas pabodast mporpaMMa paccCurTaHa Ha MPOBEACHUE 3
4acoOB KJIACCHBIX 3aHSATUN B HEJICINIO IPU U3YUYEHUH MpeaMeTa B TeueHue AByX Jiet (10 u
11 xmaccol).

[{enun Ouonormyeckoro o0pa3oBaHus B CTaplIel MKoJie (GOPMYIUPYIOTCS HA HECKOIBKUX
YPOBHSIX: TJI00ATFHOM, METANPEAMETHOM, TUIYHOCTHOM U TIPEIMETHOM, Ha YPOBHE TpeOOBaHUN
K pe3yJbTaTaM OCBOCHUS COACPIKAHUS MPEAMETHBIX TIPOTPAMM.

Nzydenne kypca «bruonorus» B CTapIiei nIkoyie HalpaBlIeHO Ha PEIIeHUE CIEAYIONINX 3a/1ay:
1) bopMupoBaHHEe CUCTEMBI OMOTOTMYECKUX 3HAHUH KaK KOMIIOHEHTa €CTECTBEHHO-HAYYHOU
KapTHHBI MUPA;

2) pa3BUTHUE JTNIHOCTU O0YUAIONUXCS, UX WHTEIUICKTyaIbHOE M HPAaBCTBEHHOE
COBEPIIIEHCTBOBAaHKE, (DOPMUPOBAHKE Y HUX TYMAHUCTUYECKUX OTHOIICHUH M 9KOJIOTUYECKH
11€7€CO00Pa3HOr0 MOBENCHUSI B OBITY U TPYIOBOM NESITEIbHOCTH;

3) BbIpabOTKA MOHUMAHUS OOIIECTBEHHOM MOTPEOHOCTH B Pa3BUTUM OMOJIOTHH, a TAKKE
dbopMHpoBaHUE OTHOIIEHUS K OMOJIOTHUHU KaK K BO3MOXHOU 001acT Oy ayIieil mpakTHIeCKOM
NEeSATETLHOCTH.



COAEPXAHUE OBYUYEHUSA
10 KUIACC

Conepxkanue MNporpaMmbl, BBIAEIECHHOE  KYPCUBOM, HE BXOOUT B  IPOBEPKY
rocyiapctBeHHoi utorooi arrecrauu (I'MA).

Tema 1. buosorusi kKak HayKka

CoBpeMeHHas OMoJIOTHsSI — KOMIUIEKCHasi Hayka. Kparkasi uctopusi pa3BuTHs OMOJIOTHUU.
buonoruyeckne Hayku W u3ydaemble UMM TpoOsieMmbl. DyHIaMeHTaNbHBIC, MPUKIAIHBIE U
MOMCKOBBIC HAYUHbIE UCCIICIOBAHUS B OMOJIOTHUHU.

3HaueHue Owojoruu B (POPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBs3anHbie ¢ Ouonorueld. 3HadeHHWE OHOJOTMM B MPAKTUYECKOU
NEATENIbHOCTH YEJIOBEKA: MEIWIIMHE, CEIbCKOM XO3SMCTBE, NPOMBILIIJIEHHOCTH, OXpPaHEe
MIPUPO/IBI.

JdemoHcTpanumn

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, V. Iapsei, I
Mennens, B. . Bepuanckuu, M. II. IlaBmoB, 1. . MeunukoB, H. 1. Basuios, H. B.
Tumodeer-Pecosckuit, /. Yorcon, @. Kpuk, [1. K. benses.

Tabnuiel u cxembl: «CBsi3b OMOJIOTHM C APYTUMHU HaykaMu», «CucteMa OUOJIOTUYECKUX
HAYK».

Tema 2. 7KuBble cUCTEMbI U MX U3Y4YeHHUE

XuBble cucTeMbl Kak mpeaMeT u3ydeHus: ouosioruu. CBOWCTBA KUBBIX CUCTEM: €IMHCTBO
XUMHYECKOT0 COCTaBa, JUCKPETHOCTh W IEJIOCTHOCTh, CIIOXKHOCTh W YIOPSJOYEHHOCTh
CTPYKTYpBI, OTKPBITOCTb, CaMOOPraHU3alMs, CaMOBOCIPOU3BEICHUE, Pa3ApPaXKUMOCTh,
W3MEHYUBOCTB, POCT U PA3BUTHE.

YPpOBHM OpraHu3anuy KUBBIX CHCTEM: MOJICKYJISIPHbIM, KIETOYHBIA, TKaHEBBIM,
OpraHU3MEHHBIN, MOMYJISIUOHHO-BUIOBOM, HDKOCHCTEMHBII (OuoreoleHOTHYECKHUIA),
ouocdepnsbiit. [Iporecchl, MPOUCXOASIINE B KUBBIX cucTeMax. OCHOBHBIE MPU3HAKHU KUBOTO.
XKuznap kak ¢popma cymecTBoBaHus Matepuu. Hayku, n3ydaromniie )KuBble CHCTEMbI Ha Pa3HbIX
YPOBHSIX OpraHU3aluu.

N3yuenue xuBbx cucteM. Meroabl Ouonorudeckoil Hayku. HaOmromenue, msmepeHue,
DKCIIEPUMEHT, CHUCTEMaTh3alusa, MeTaaHanu3. [loHATHE O 3aBUCUMOKM W HE3aBUCUMOU
nepeMeHHou. lInanupoBanme skcnepumenta. IlocranoBka m mpoBepka rumore3. Hynesas
runoTe3a. [loHsTHe BEIOOPKHU U €€ TOCTOBEPHOCTH. Pa3dpoc B Onoorndeckux gaHHbIX. OIeHKa
JOCTOBEPHOCTH TOJYUYECHHBIX pe3yNbTaToB. [I[pUurHbI UCKaXXKEHUS pEe3yIbTaTOB SKCIEPUMEHTA.
[ToHATHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuiet 1 cxembl: «OCHOBHbIE TPU3HAKU KU3HW», «BHOJIOTHYECKHE CUCTEMBbD»,
«CBoiicTBa XKUBOW MaTepun», «YPOBHH OpraHu3alluud KUBOW mpupoab», «CtpoeHue
XKUBOTHOW KIIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOTO OpraHu3May,
«buoreoreno3y, «buochepar, «MeToabl U3yUESHUS KUBOU IPUPOIBDY».

OGopynoBanue: jaboparopHoe 00OpyAOBaHUE [JIi  TMPOBEACHUS  HAOJIOJCHUMH,
MU3MEPEHNN, JKCTIEPUMEHTOB.



IIpakTnueckas padora «licnonb3oBaHUE Pa3IMUHBIX METOJIOB MPHU WM3YUECHHH KUBBIX
CUCTEMY.

Tema 3. buoJsiorust KIeTKu

Krnerka — cTpykTypHO-(QDyHKIIMOHANbHAS €IUHUIA KUBOr0. VICTOpUS OTKPBITUS KIIETKH.
Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. llneiinen, P. Bupxos).
OCHOBHBIE ITOJIOKEHUSI COBPEMEHHOM KJIETOYHOU TEOPHHU.

MeTtonpl MONEKYJISIPHOW W KJIETOYHOM OWMOJOTHMU: MHKPOCKOMHs, XpomaTtorpadus,
anekTpodope3, METOJ MEUYEHBIX aroMoB, auddepeHnmanbHoe IeHTpudyrupoBanue,
KyJIbTUBUPOBAHUE KIIETOK. M3yuenue (puxkcupo8anHvlx Kiemox. IJACKTPOHHAST MUKPOCKOIIHS.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JemoHcTpanun

[Toptpetsi: P. I'yk, A. JleBenryk, T. llIBann, M. IlIneitnen, P. Bupxos, K. M. bap.

Tabmuubl 1 cxembl: «CBETOBOM MHUKPOCKOI», «IIEKTPOHHBIA MHUKpocKom», «Mcropus
Pa3BUTHUSI METOI0B MUKPOCKOITHI).

OOGopynoBaHKe: CBETOBOM MHKPOCKOI, MHUKpPOIpPENapaThl PACTUTEIbHBIX, KUBOTHBIX U
OaKTepUATBHBIX KIETOK.

IIpakTuuyeckas padora «/3ydyeHue MeTONOB KIETOUHOM Owonoruu (Xpomartorpadmus,
anektpodopes, nuddepeniuanbaoe neHTpudyruposanue, [1LP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHYECKHN COCTAB KIETKU. Makpo-, MUKPO- U yJIbTPAMHKPOIIEMEHTHI. Bona u e€ ponb
KaK pacTBOPUTENS, peareHTa, y4acTU€ B CTPYKTYPUPOBAHMM KJIETKH, TEIUIOPETYJISLIHNH.
MuHepanbHble BEIIECTBa KIETKH, MX OWONOruveckas posib. Pollb KaTHOHOB U aHHOHOB B
KJIETKE.

Opranuyeckue BeniecTBa KieTKu. buonornueckue noaumepsl. beiaku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypsl OelkoBOl Moyekyibl. [lepBuuHas cTpykrypa Oeinka, menTuaHas
CBs3b. BTOpuuHas, TpeTuuHas, dyeTBepTUYHas CTPYKTyphl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccuduxanus 6enkoB. buonornueckue GpyHkimuu 6eiakoB. [lpuonui.

YrneBoasl. MoHOcaxapuibl, AUcCaxapuibl, OJUrocaxapuabl M mnojucaxapuabl. OOmmit
IJaH CTpoeHUs] U (PUBUKO-XMMUUYECKUE CBOWCTBAa YriaeBoJ0B. buonornueckue QyHKIUU
YIJIEBOJIOB.

Jlumuasl.  TuapodunbHO-TUnpOodoOOHBIE  cBolicTBa.  Knaccudukanus — Iumumos.
Tpurnunepunsl, Qocoaunuisl, BOCKH, cTepouibl. buonornueckue QYHKIUU JHUIHIOB.
OO6mue cBoiicTBa OMOJIOTHYECKUX MEMOpaH — TEKyueCThb, CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyITPOHHUILIAEMOCTb.

Hyxknennossie kucnotel. JHK u PHK. Ctpoenue HykJeMHOBBIX KUCIOT. HykieoTuusl.
[Mpunnun kommiuementapHoctu. [IpaBuno Yapradda. Crpykrypa JJHK — nBoitnas crivpainisb.
Mecronaxoxaenue u ouonorndeckue pynkunn JJHK. Buast PHK. ®yukiuu PHK B knetke.

Crpoenue Monekyibsl AT®. Makpospruueckue cBsizu B Mojiekysie AT®. buonornueckue
byakinuun  AT®. BoccraHoBIeHHBIE TEPEHOCYMKH, WX GYHKIUM B KIETKe. /J[pyeue
Hykneoszuompugocghamer  (HT®).  CexBenmpoBanue JHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHas Ouosiorusi: OMOXMMHYECKHE M OMOPU3NYECKHE HCCIEAOBAHMUS COCTaBa U
MIPOCTPAHCTBEHHOM CTPYKTYpbl Ouomonekyin. Mooeruposanue cmpykmypvl u QyHKyuil



Ouomonexkyn u ux komniekcos. Komnviomepmwiti Ou3aiin U opeanuyecKuil cunmes OUoMonexyn u
UX HeNPUPOOHBIX AHANO208.

JdemoncTpanuu

[Toptperst: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, ®. Canrep, C.
IIpy3unep.

Huarpammel:  «PacripenennieHne  XMMHYECKUX JBJEMEHTOB B HEXUBOU  IPUPOAE»,
«PacripenenieHre XuMUYECKUX 3JIEMEHTOB B JKUBOW MIPUPOJILH.

Tabmuubr u cxembl: «llepuoanueckas Tabiuila XUMHUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbI BOJbI», «BemiectBa B cocTtaBe opranusmMoBy, «CTpoeHHE MOJEKYJbl OelKay,
«CTpyKTYyphl O€IKOBON MOJIEKYNbD», «CTpoeHHUE MOJEKYJ yIiIeBoJ0B», «CTpoeHHe MOJIEKYII
munuaoBy, «HyknenHoBble KUCIOTHDY, «CTpoeHne MoseKyibl ATO.

O6opynoBanue: XUMHUYECKas IOCya U 000py0BaHHE.

JlabopaTtopHnasi pa6ora «O0Hapy)eHHE OCIKOB C MOMOIIBIO0 KAU€CTBEHHBIX PEAKIUI.

JlabGopaTopHas padora «lccieqoBaHnue HyKJIE€MHOBBIX KHCIIOT, BBIICJICHHBIX U3 KJIETOK
Pa3IUYHBIX OPTaHU3MOBY.

Tema S. CTpoeHue U pyHKIMH KJICTKH

Tunel KIETOK: 3yKapuoTHYecKas W mpokapuoTudeckas. CTpyKTypHO-(DYHKIIMOHABHbBIE
00pa3oBaHUsI KJIETKH.

CtpoeHue mpokapuoTHYECKOM KieTkH. KilerouHas cTeHka OakTepuii U apxei.
Oco0eHHOCTH CTPOEHUs TeTepOoTPOdHOM 1 aBTOTPOPHON MPOKAPUOTHUECKHUX KIETOK. MecTo u
POJIb MPOKAPHOT B OMOIIEHO3aX.

Ctpoenue 1 pyHKIIMOHUPOBAHHUE dYKApUOTHUECKON KieTku. [lnazmaTtudyeckas memOpaHa
(mnazmanemma). CTpyKTypa Mia3MaTU4ecKkoil wmemOpanbl. TpaHCHOPT BeIIECTB uepes
IJ1a3MaTUYECKYl0 MeMOpaHy: maccuBHbIN (nuddys3usa, obnery€éHHas aud@ys3us), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIM aKTUBHBIN TpaHcHopT). [lomynponunaemocts MemOpansl. Pabota
HATPUI-KAJIMEBOTO HAcoca. OJHJIOIMTO3: MUHOIMTO3, ¢aronmuro3. OK3omuTo3. KietouHas
creHka. CTpyKkTypa U PyHKIIMHU KJIETOYHON CTEHKU PacTeHH, rprOoB.

[uronna3sma. [luto3onk. Llutockener. [BuxkeHue nmtoruia3Mbl. OpraHouIibl KJIETKH.
OnnomeMOpaHHbIE OpPraHOUIbI KIETKU: dHAomIazMarnueckas cetb (DIIC), anmapar 'onbmaxu,
JU30COMBI, UX CTpOoeHHE W (PyHKIMU. B3auMOCBs3b OAHOMEMOpPAHHBIX OPTAaHOWIOB KIIETKH.
CrtpoeHue rpaHyJasipHOTO peTukyiayma. Mexanuzm wuanpaeénenus 6enkos 6 JIIIC. Cuntes
pacTBopuMbIX  OenkoB. CHHTE3  KJIETOUYHbIX MeMmOpaH. [naakuit  (arpaHyJspHBI)
SHAOIIa3MaTHYeCKUi peTukyinyMm. CekpetopHasa ¢GyHkuus annapara ['onsmxu. Moougpukayus
benxos 6 annapame Ionvoocu. Copmupoexa benxos 6 annapame Ionvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyonu pacturenbHbIx KieTOK. Kitetounblii cok. Typrop.

[TomyaBTOHOMHBIE OPraHOWIbl KIETKH: MUTOXOHAPUM, TIACTUABL [IpoucxoorcoeHue
mumoxonopuil u niacmuod. Cumouocenes (K.C. Mepeacxosckuu, JI. Mapeynuc). CtpoeHue u
GyHKIIMM  MUTOXOHJpUKA U TuiacTui. IlepBuYHBIE, BTOPUYHBIE U CIIOXKHBIE TUIACTHUIbI
(OTOCHHTE3UPYIOMIUX OJYKAPUOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JIEHKOIJIACTBI BBICIIAX
pacTeHUN.

HememOpanubie opraHoubl kieTku CTpoeHue U GyHKIMHM HEMEMOpPAaHHBIX OPraHOMIOB
kineTku. Pubocombl.  [lpomescymounvie uramenmsi. MuUkpopunameHTsl. Axkmunogvle
Mmuxkpoghunamenmol. MplllIEUHbIE KIETKU. AKMUHOGbIE KOMNOHEHMbl HEMbIUUEUHbIX KAEMOK.



Mukpotpy6ouku. Kiertounslii mentp. CTpoeHWE W JBUKEHUE KIYTUKOB M PECHHYEK.
MuxkpotpyOouku nurtomnasMel. Llentpuons. beaku, accoyuupogannvie ¢ MukpoguiameHmamu
u mukpompyoouxkamu. Momopmsie 6enxu.

SAnpo. Obosnouka siapa, XpOMaTUH, KapuoIuiazMa, SAPBIIIKUA, UX CTpOEHUE U (DYHKIIUH.
SnepHblit 6enkoBbId MaTpuKc. [IpocTpaHCTBEHHOE PACMOIOKEHUE XPOMOCOM B MHTEp(ha3HOM
anpe. Jyxpomamun u 2emepoxpomamun. benku XpoMaTMHa — THCTOHBI. /Junamuka s0epHou
060104KU 8 Mumose. floepHulil mpancnopm.

Knerounble  BkmtoueHus. CpaBHUTENbHAs  XapaKTEPUCTHUKA  KJIETOK  AYyKAapUOT
(pacTUTEnbHOM, )KUBOTHOM, TPUOHON).

JdemMoHcTpanuu

[Toptpetsr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubr u cxembl: «CTpoeHHE JYKAPUOTUYECKON KIETKW», «CTpOeHHE >KUBOTHOMN
KJIETKN», « CTPOCHUE PACTUTEIBHOM KIETKN», «CTpoeHnEe MUTOXOHAPUNY, «Aapoy», «CtpoeHue
IPOKAPUOTUYECKOU KIETKI.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONPENapaThl pPaCTUTEIbHBIX, MKUBOTHBIX
KJIETOK, MUKpOTpenaparsl 0aKTepHalbHbIX KIETOK.

JlaboparopHasi padorta «/3yueHue CTpoeHus KJIIETOK Pa3JIudHbIX OPraHU3MOBY.

IIpakTueckasi padora «l3yueHue CBOMCTB KIETOUHONH MEMOpaHbD».

JlaGopaTopHas padora «lccienoBanue Imia3mMoiin3a U JEIIa3MOJIN3a B PACTUTEIIBHBIX
KJIETKaX».

IIpakTnyeckas padora «/3yueHne 1BHKEHHS LUTOILIA3MbI B PACTUTENIBHBIX KIETKAX».

Tema 6. O0OMeH BelecTB M NPeBpalleHue JHEPIUH B KJIETKe

AccUMMITALIUS U TUCCUMUIISILUSA — JIB€ CTOPOHBI MeTabosu3ma. Tunbsl oOMeHa BEUIeCTB:
aBTOTPO(HBIA W  reTepoTpodHbIA. YyacTue KHCIOpoJa B  OOMEHHBIX Ipolleccax.
OHepreTdeckoe oOecrnieueHne KIeTKU: mnpeBpameHne AT® B 0OMEHHBIX Ipolieccax.
DepMEHTATUBHBIM XapaKTep peakluil KIETOYHOro Mmerabonu3ma. DepMeHThl, UX CTPOCHHUE,
cBoiicTBa W MexaHusM jnerictBus. Kodepmentsl. Otiauuus (GepMEHTOB OT HEOPraHMYECKHX
KaTaau3aTopoB.  benku-akTUBAaTOpbl W OEIKU-UHTHOUTOPBL.  3aBUCUMOCTb  CKOPOCTHU
(bepMEHTATUBHBIX PEAKLIHUI OT Pa3IMYHBIX (PAKTOPOB.

[lepBrYHBI CHHTE3 OPraHMYECKHX BELIECTB B KieTke. POTOCUHTE3. AHOKCUuceHHblll u
oKcuceHHblll omocunme3 'y Oaxmepui. Ceemocobuparowjue HnUSMeHMbl U NUSMEHNbI
pearkyuonnozo yeumpa. Ponb xyopornactoB B npoiecce ¢portocunre3a. CBeToBass U1 TEMHOBas
dazpl. @omoovixanue, C;, Cy. u CAM-munovr pomocunmesa. IIpoayKTUBHOCTh (POTOCHHTE3A.
Brnusinue pa3nuyabix pakTopoB Ha CKOPOCTh GOTOCHHTE3A. 3HAUeHHE (POTOCHHTE3A.

XemocuHte3.  Pa3HooOpa3zue  OpPraHM3MOB-XEMOCHHTETHKOB:  HUTPUPUIHUPYIOLINE
OaxkTepu, Keae300aKTepuu, CepoOaKTEPUH, BOJOPOAHbIE OaKTepuu. 3HaAUEHNE XEMOCHHTE3a.

AHaspoOHble opranu3Mbl. Buasl Opoxkenus. [IpogykTel OposkeHHsI U UX KCIOIb30BaHUE
YeJI0BEKOM. AHa’pOOHBIE MUKPOOPTaHU3MbI KaK OOBEKThl OMOTEXHOJIOTUM U BO30YAUTENH
Oone3Heil.

AdpoOHBIE OpraHM3MBbl. DTanbl 3HEPreTHYecKoro oOMeHa. IloaroTroBUTeNnbHBIN 3Tall.
['mukonu3 — 6eCKUCIOPOIHOE PACILIETIIICHUE TIIFOKO3BI.

buosornueckoe OKUCIEHUE, UM KIETOYHOE JbIXaHuE. Pojib MUTOXOHIpUI B Mpoueccax
ouonornyeckoro okucieHusa. Luknuueckue peakiuu. OxuciautenbHoe (GocopuinrpoBaHue.



Onepeus membpannozo epaouenma npomornos. Cummez AT®: paboma npomonnoiu ATD-
cunma3svl. llpemmyiecTBa a’poOHOTO TyTH OOMEHa BEIIECTB TMepel] aHa’POOHBIM.
D¢ HEeKTUBHOCTH YPHEPTeTUUECKOTO 0OMEHa.

JdeMoHCcTpanuu

[Toptpersr: JIxk. [Tpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durenasrapar,
IT. Mutuenn, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «DOTOCHHTE3», «DHEPreTHUYeCKUi 0oO0MeH», «buocmHTEe3 Oenmkay,
«Ctpoenue pepMeHTa», « XeMOCHUHTE3Y.

O06opynoBaHKe: CBETOBOM MUKPOCKOII, 000pYI0OBAHUE JIJIsi IPUTOTOBJICHUS IOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPETIapaTOB.

JlaboparopHass pabora «M3yueHne KaTaIUTUYECKOW AKTHUBHOCTH (PEPMEHTOB (HA
IpUMepe aMUJIa3bl WA KaTanasbl)».

Jlabopatopuass paGora «l3ydeHue QepMEHTATUBHOTO paCIICIUICHUS TEPOKCHUIA
BOJIOPO/ia B PACTUTEIBHBIX U KUBOTHBIX KJIETKAX.

JlaGopaTopHnasi padora «CpaBHeHHE MPOIECCOB (POTOCUHTE3a U XEMOCHUHTE3a».

JlabGopaTopHas pad6ora «CpaBHEHHUE MPOIIECCOB OPOKEHUS M ABIXAHUS.

Tema 7. HacsieancrBeHHass HHGOpMAaLMS U peau3alus eé B KIeTKe

Peakunn matpuyHoro cunre3a. [I[pUHIIMIT KOMIUIEMEHTAPHOCTU B PEAKLMAX MAaTPUYHOTO
cuHTe3a. Peanuzamusi HacnencTBeHHOW wuHbopmanuu. ['eHeTHyeckuil Koj, €ro CBOMCTBA.
Tpanckpunuus — marpuunbii cuHTe3 PHK. [IpuHIuMne! TpaHcKpunuuu: KOMIIEMEHTAPHOCTb,
AHTUIAPAIIIEBHOCTh, aCUMMETPUYHOCTh. Co3zpeganue mampuunvix PHK 6 syxapuomuueckoi
knemxke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnopTtHeix PHK B GuocunTeze Oenka. YcioBus
ouocunresa 0enka. KonupoBanue amuHokuciaot. Ponb pubocoM B OnocuHTE3€e Oenka.

Cogpemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzanys reHoMa y NpoKapuoT U
AyKapuoT. Perymsiusi akTUBHOCTH T'eHOB y mpokapuot. ['mmore3a omepona (P. XKaxob, XK.
Mano). MonexynsapHuvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomul 2eHos. Peryisiius 0OMEHHBIX IPOLIECCOB B KiieTKe. KileTouHbIi roMeocTas.

Bupycsl — HeksieTounble (hOpPMBI )KU3HU U OOJIUraTHble napa3utbl. CTPOEHHE MPOCTHIX U
CJIIOXXHBIX BHUPYCOB, PETPOBHPYCOB, OaktepuodaroB. JKuswenwwiti yuxn JHK-coodepocawjux
supycos, PHK-cooepoxcawux eupycos, baxmepuogacos. QObpamunas mpaHcKpunyus,
pesepmasa, unmezpasd.

Bupychsie 3abosieBaHus uenoBeka, KUBOTHbIX, pactenuit. CIIMI, COVID-19,
COIMAIbHBIC U MEUIIMHCKUE MPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananuz bonvuux maccusos («bigdatay») cmpykmyproix
ouonocuueckux oauuvix. Hanomexuonoeuu 6 oOuonocuu u meouyuwne. Illpoepammupyemvie
@dyuryuu 6erxkos. Cnocobvi 00cmasKu 1eKkapcma.

JdemoHcTpanun

[Toptpetsr: H. K. Kosnbiios, /1. 1. UBaHOBCKHIA.

Tabmumer u  cxeMbl: «buocuHTe3 Oenka», «[eHernueckuii kom», «Bupyce»,
«bakrepuodarm.

IIpakTuyeckas: padora «Co3gaHue MOAEIN BUPYCA».

Tema 8. 7Ku3HeHHbIN HUKJ KJICTKHU



Knerounsii nukn, ero mepuonbl u perynsmnus. Murepdaza m muto3. OcobeHHOCTH
IIPOIIECCOB, MpOoTeKamuXx B uHTepdase. [loaroroBka kieTku K AcneHuto. IlpecuHTeTHUCCKHIA
(MOCTMUTOTHUYECKUI), CUHTETUYECKUNA U TMOCTCUHTETUYECKUN (MIPEMUTOTHUECKHUI) MEePUOIbI
uHTep(da3bl.

Marpuunbii  cunre3 JHK — pemmkanms. [lpuHoumnsr  perumkannu — JIHK:
KOMIUJIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIM CHUHTE3, AHTUIIAPAILICIBHOCTh. MeXaHu3m
pemmkanuu - JIHK.  Xpomocomsl. Crtpoenue xpoMocoMm. TemoMepbl H  TeloMepasa.
XPpOMOCOMHBIN HaOOp KJIETKH — KapUOTHIN. JIUTIJIOMAHBIMN M TarjIOMAHBIA HAaOOPHl XPOMOCOM.
I'omonorununsie XpoMocoMbl. [10J10BbIE XPOMOCOMBI.

Jenenne knetkn — muto3. CTaguu MUTO3a W MPOUCXOIAIIME B HHUX HPOLECCHL. THUIbI
MuTO3a. KapnokuHes U IMTOKMHE3. bHOI0rniecKkoe 3Ha4eHNe MUTO3A.

Perynsammst mMuToTHUECKOTO IMKIA KIETKH. [Iporpammupyemasi kieToyHass TuUOelb —
aronTo3.

Kinerounoe siapo, XpoMOCOMBI, PyHKIIMOHAIbHAS TeHOMUKA. Mexanuzmwvl nponugepayuu,
ougppepenyuposxku,  cmapenuss u  eubearu  kremok.  «lugposas  kremkar  —
ououngopmamuueckue mooenu GYHKYUOHUPOBAHUS KILeMKU.

JdemoncTpanuu

Tabmuubl 1 cxembl: «KU3HEHHBIA LUK KIETKH», «MuT03», «CTpOE€HHE XPOMOCOMY,
«Permmkanus JTHK».

OO6opynoBaHKe: CBETOBOM MHUKPOCKOM, MUKporpenaparbl: «MUTO3 B KJIETKax KOpelika
TyKay.

JlaGopaTopHnasi padora «/3yuyeHre XpoMOCOM Ha TOTOBBIX MUKPOIIPETIApATAX ).

Jlaboparopuasi pabora «HaGmogenne mMuTo3a B KIETKaX KOHYMKA KOpelIKa Jyka (Ha
TOTOBBIX MUKpOIpenaparax)y.

Tema 9. CTpoeHue u pyHKIMH OPraHU3MOB

buonornueckoe  pazHooOpazue  opranu3mMoB.  OJHOKJIETOYHBIC, KOJOHUAIbHBIC,
MHOT'OKJIETOUYHBIE OPTAaHU3MBI.

OcoOEHHOCTH CTPOCHUS U KU3HEJEATEIbHOCTH OJJHOKJIETOYHBIX OPraHU3MOB. bakTtepuu,
apxew, OJIHOKJIETOYHbIE TpHUObI, OJHOKJIETOYHBIE  BOJOPOCIH, JAPYrHe  MPOTHUCTHI.
KosionnaneHbIE OpraHu3MBL.

B3anMocBs3p yacTeld MHOTOKJIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl U CUCTEMbBI OPTraHOB.
Opranusm kak eauHoe 1enoe. ['omeocras.

Tkanu pacteHuil. Tumbl pacTUTENBHBIX TKaHEW: o0Opa3oBaTelbHAs, MOKPOBHAs,
MPOBOIAIIAS, OCHOBHAs, MeXxaHndeckas. OCOOCHHOCTH CTpOeHUs, (PYHKITMI U PaCIIONOKEHUS
TKaHEW B OpraHax pacTECHUM.

TkaHM JKMBOTHBIX M  4YeJoBeKa. TUNbl JKUBOTHBIX TKaHEW: SIUTEIHUAJIbHAS,
COeIMHUTENbHASI, MblllIeuHasi, HepBHasi. OCOOEHHOCTU CTPOCHUA, (PYHKIIUM U PaCIOIOKECHUS
TKAaHEW B OPraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U reHepaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPTaHOB
YKABOTHBIX U 4YesnoBeKa. OyHKIUHU OPraHOB U CUCTEM OPTaHOB.

Omnopa Tena opranu3moB. Kapkac pacrenuil. CkeleTsl  OJHOKIETOYHBIX U
MHOTOKJICTOUYHBIX JKUBOTHBIX. HapyxHbli ©U BHYTpeHHHH ckeneT. CTpoeHuE W THIIBI
COEMHEHNS KOCTEMN.



JIBi>keHre OpraHu3MoB. JIBMI)KEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOUJIHOE,
KI'YTUKOBOE, PECHHYHOE. [[BM)KEHME MHOTOKJIETOYHBIX PACTEHUM: TPONU3MBI M HACTHH.
JIBI>KEHHE MHOTOKJIETOUYHBIX JKMBOTHBIX M 4YeJIOBEKa: MblllleyHas cucreMa. Peduekc.
CkeneTHble MBILIIBI U UX paboTa.

IIntanue opranusmos. [lornomieHre BOAbI, YTIIEKUCIOTO ra3a U MUHEPAJIbHBIX BEIIECTB
pacreHusmu. [lutanue XUBOTHBIX. BHYTpHIIOIOCTHOE M BHYTPUKIETOYHOE IHILEBapEHUE.
[IntaHre MO3BOHOYHBIX XUBOTHBIX. OTIENBI MUIIEBAPUTEIBHOIO TpakTa. [lnmeBapurenbHbie
kenessl. [InmeBapurenbHas cucTema 4ejloBeKa.

Jlpixanue opranu3MoB. [[pixanue pactenuid. [[prxanue xuBoTHbIX. Juddy3us razos uepes
MOBEPXHOCTh KieTku. KoxHoe apixanue. JlpixaTenbHas MOBEpXHOCTh. XKabepHoe U JEroyHoe
IbIXaHue. J[pIXaHWe NO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA. ODBOJIIOLMOHHOE YCJIOKHEHUE
CTPOCHMSA JIETKMX IO3BOHOYHBIX JXKMBOTHBIX. J[pIXaTenpHas cuCTEMa 4YesloBeKa. MexaHu3Mm
BEHTWIALNUHU JETKUX Y NTUL U MIEKONUTAOIMUX. Perynsauus asixanus. J{pixaTenbHble 00bEMBI.

TpaHcHoOpT BEILIECTB y OPraHU3MOB. TpPaHCIIOPTHBIE CUCTEMBI pacTeHUM. TpaHcmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHOCHas cucrema u €€ opranbl. KpoBeHocHas cucrema
MTO3BOHOYHBIX JKUBOTHBIX M 4esioBeka. Cepjle, KpPOBEHOCHBIE COCYIbl U KpoBb. Kpyru
KpOBOOOpAIIeHHs.  DBOJIOLMOHHBIE  YCIOXKHEHHS  CTPOCHHUS  KPOBEHOCHOM  CHUCTEMBI
MIO3BOHOYHBIX )KUBOTHBIX. PaboTa cepaua u e€ perynanus.

Brinenenue y opranusmoB. Beinenenue y pacteHuil. BblaeneHue 'y KMBOTHBIX.
CokpartutenbHbie Bakyonu. Opranbel BbiaeneHus. QOuiubTpamnus, CeKpeuus U o00paTHOE
BCAChIBaHME KaK MEXaHU3MbI pa0OThl OPraHOB BbIJeNeHUA. CBsI3b MOJOCTHU TeJla C KPOBEHOCHOU
U BBIJCIUTEIBHON CUCTEMaMU. BblfeneHue y MO3BOHOYHBIX JKUBOTHBIX U 4YesoBeka. Iloukw.
Crtpoenue u pyHKImoHMpoBaHue HeppoHa. OOpa3oBaHHE MOYH Y YEIOBEKA.

3amura y OpraHu3MOB. 3alluTa Y OJHOKJIETOYHBIX OpraHu3moB. Cropbl OakTepuil u
LUCTHI NPOCTENIIMX. 3alUTa Y MHOTOKJIETOUHbIX pacTeHui. KyTukyna. Cpencrsa nacCUBHOU U
XUMHUYECKOU 31U Thl. DUTOHUUIBL.

3amura y MHOIOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M MX MPOM3BOJHBIE. 3alUTa
opranuzma oT OosiesHed. MmmyHHas cucrema uyenoBeka. KIeTOuHbII M TyMOpalbHBINA
UMMYHUTET. Bpoxa€HHBIA W NpUOOPETEHHBIN crneuupuuyeckuii HUMMYyHHUTET. Teopus
KJIIOHalIbHO-ceneKTuBHOro ummyHurera (II. Opmux, @®. M. bepuer, C. Tonerana).
BocnanurensHpie  OTBETBI OpraHu3MoB. Poisib  BpPOXIEHHOIO HMMYHHUTETAa B Pa3BUTHU
CUCTEMHBIX 3a00JIEBAaHUH.

PaznpaxxumocTe W perymsuus y OpraHu3mMoB. PaszgpakuMOCTh y OZHOKJIETOYHBIX
oprann3MoB. Takcucsel. Pa3npa)xnuMocTs M perynsauus y pacTeHuil. PocToBble BemiecTsa M UX
3Ha4YCHHUE.

HepBHast cucrema u peduekTopHas peryisius y >KUBOTHBIX. HepBHas cucrema u eé
OTZEJIBl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUS HEPBHOM CUCTEMBI y KUBOTHBIX. OTHENBI
TOJIOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Pedexc u peduexropHas ayra. be3yciioBHble u
YCIIOBHBIE PEQIICKCHI.

I'ymopanbHast perymsauus M DHIOKPUHHAs CUCTEMa JKMBOTHBIX M uenoBeka. JKenesbl
OHJIOKPUHHOW CHUCTEMBI M UX TOpPMOHBL JlelicTBHE TOPMOHOB. B3auMOCBsI3p HEpPBHOM U
SHJOKPUHHOU cucteM. [ unoranamo-runoduszapHas cuctema.

JemoHcTpanun



[Toptpert: U. I1. I1aBnos.

Tabnuipl U cxembl: «OJHOKJIETOUYHBIE BOJOPOCTN», «MHOTOKJIETOUYHBIE BOJOPOCINY,
«bakrepun», «lIpocteiimme», «OpraHbl LBETKOBBIX pacTeHuin», «CHUCTeMbl OpPraHoOB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHeEe CTpOECHHE HACEKOMBIX», «TKaHH pacTeHUil»,
«KopneBbie cuctemb», «CtpoeHue ctedis», «CTpoeHHE JTUCTOBOM IUIACTUHKWY, «TkaHuU
KUBOTHBIX», «Ckener uenoBekay, «llumeBaputenbHas cuctema», «KpoBeHOCHas cuctemay,
«JlpixaTtenbHas cucrema», «HepBHas cucrema», «Koxa», «Mplmednas cucreMay,
«BpraenurenbHas cucteMa», « QHIOKpUHHAsA cucTteMay, «CTpoeHne MbILbDy, «IMMyHUTET,
«Kuireuynononoctusie», «CxeMa MUTaHUS pacTeHUun», « KpOBEHOCHBIE CUCTEMBI MO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruapel», «CTpoeHue mianapumn», « BHyTpeHHee cTpoeHue J0kKIAEBOTO
yepBs», «HepBHas cuctema pwib», «HepBHas cucrema mnsarymkun», «HepBHas cucrema
npecMbikatromuxcs», «HepBHas cucrema ntuny, «HepBHas cucremMa MIIEKOMUTAIOLIUXY,
«Hepsnas cuctema uenoBekay», «Pediekcey.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpPOIpENapaTbl OJHOKIETOYHBIX OpPraHU3MOB,
MUKpOIpenapaTbl TKaHEe, pAKOBUHBI MOJUTIOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOXKHUX, JKUBBIE
DK3EMIUISIPHl KOMHATHBIX pACTEHUH, TepOapuu pacTeHUH pa3HBIX OTIIEJIOB, BIIAXKHBIC
npenaparbl XUBOTHBIX, CKEJETHl IMO3BOHOYHBIX, KOJUICKIIMHM OECIIO3BOHOYHBIX >KWBOTHBIX,
CKEJNIeT 4YeJIoBeKa, 00OpyJOBaHME JJIsi JAEMOHCTpAlMU IMOYBEHHOTO M BO3YIIHOTO MUTAHUS
pacTeHul, paclerieHusl Kpaxmana U OelKoB 1oJ JeHCTBUEM (PEepMEHTOB, 000pYyI0BaHUE IS
JEMOHCTPAallUd  OIBITOB IO HW3MEPEHHUIO JKU3HEHHOM EMKOCTHM JIETKHMX, MEXaHU3Ma
JbIXaTeJIbHBIX JBUKEHHI, MOJIENIA TOJIOBHOTO MO3ra Pa3iNYHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3yueHrue TKaHEH pacTCHUN».

JlabGopaTopHasi padora «/3yueHne TKaHE KUBOTHBIX).

JlabopaTopHas padora «/3yyeHrne OpraHoB [IBETKOBOTO PACTCHUS.

Tema 10. PazMHOkeHUe U pa3BUTHE OPraHU3MOB

DopMBbI pa3MHOKEHUSI OPTAaHU3MOB: OecToioe (BKIII0Yasi BET€TaTUBHOE) U 1MOJI0BOe. Buibl
0ecrooro pa3MHOXKEHHUs: TOYKOBAHHE, CIIOPYJIISLUA, (hparMeHTaIusl, KIOHUPOBAaHUE.

[TomoBoe pa3zmHoxkeHue. IlonmoBble KieTku, Wik Tramersl. Meho3. Craguun wmenosa.
IloBenenune xpomocoM B Menose. KpoccuHrosep. bromorndecknii CMbICI MENHO03a U TOJIOBOTO
rpouecca. Menos u ero MecTo B )KU3HEHHOM IIUKJIE OPTaHU3MOB.

IIpenzaponpimieBoe  paszsutue. ['ameroreHe3 y KMBOTHBIX. [loyioBbie  Kele3bl.
OOpa3zoBaHue M pa3BUTHE MOJOBBIX KieToK. CriepmaToreHe3 u ooreHes. CTpoeHHE MOJOBBIX
KJIETOK.

OmogoTBOpEeHNE W AMOPUOHABHOE Pa3BUTHE >KUBOTHBIX. CIOCOOBI OIMIIOOTBOPEHHUS:
Hapy»Hoe, BHyTpeHHee. [lapTeHorenes.

NunuButyanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPUOIOTUsl — HayKa O pa3BUTUU
opranu3MoB. Mopgoeenes — 00Ha uz enasnvix npoodem smopuonocuu. Konyenyus moppoceros
u mooenu mopgoceneza. Craguu >SMOpUOTeHE3a JKUBOTHBIX (HA TIpUMEpE JISATYIIKH).
Hpobnenue. Tumel npobnenus. /Jemepmunuposannoe u HeOEPMUHUPOBAHHOE OpoObieHuUe.
brnacmyna, munvr 6nacmyn. OcoOEHHOCTH JPOOJICHHS MIICKONHUTAONINX. 3apObIlIEBhIe
JUCTKU (TacTpyiisiuus). 3akjagka OpraHoB M TKaHEH W3 3apOobIIIeBBIX JIMCTKOB. B3ammHoe
BJIMSIHUE YacTel pa3BUBAIOLIErOCsd 3apojpliia (AMOpHOHAIbHAS MHIYKLHMS). 3akjajKa IJiaHa
CTPOEHHUSI XKUBOTHOTO KakK PE3yJIbTaT UEPAPXUUECKUX B3aUMOJICHCTBUN T€HOB. BiusHue Ha



SMOPUOHATBFHOE PA3BUTHE PA3TUYHBIX (DAKTOPOB OKPYKAIOUIEH CPEIbI.

Poct u pasButue kuBOTHBIX. IlocTaMOpuonansHbIl mepuon. I[lpsmoe u Hempsimoe
pazButhe. PasButne ¢ meramopdo3oM y O€CIO3BOHOYHBIX W TO3BOHOYHBIX >KHMBOTHBIX.
buonornueckoe 3HaueHUE MPSAMOrO M HEMPSMOTO PAa3BUTHS, UX PACIPOCTPAHEHUE B MPHUPOJE.
Tunsl pocta XUBOTHBIX. DaKTOpbl PETYJAIMA POCTAa KUBOTHBIX M uesioBeka. Craauu
MOCTAMOPUOHATBLHOTO PAa3BUTHS Y >KMBOTHBIX W uesioBeka. [leprosibl OHTOreHe3a yeraoBeKa.
Crapenue u cMepTh Kak OMOJIOTHYECKHUE TPOIECCHI.

PasmHoxxeHne m pasBurme pacreHuil. ['amerodut u crnopodur. Melo3 B KU3HEHHOM
nukie pacrenuil. OOpa3zoBaHue cHop B Ipoliecce Meio3a. [‘ameToreHes y pacTeHUi.
OIUIOIOTBOPEHUE U PA3BUTHUE PACTUTEIBHBIX OPraHU3MOB. [[BOMHOE OIIOAOTBOPEHHE Y
LBETKOBBIX pacTeHuil. OOpa3oBaHHE U Pa3BUTHE CEMEHH.

MexaHu3MBbl PEryJISIHUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHCcTpanuu

[Toptpetst: C. I'. HaBamun, X. [lInemas.

Tabmuupl u cxemsl: «BereraruBHoe pasMHOXKEHHE», « THUIIBI OECIONIOr0 pa3sMHOKEHHS,
«Pa3MHOXeHHE XJIaMHUIOMOHANIbD, «Pa3MHOXEHHE »HBIIICHB», «Pa3MHOXEHUE THAPHD),
«Meiioszy», «Xpomocombl», «l'ameroreHes», «CTpoeHHE SULEKICTKH U CIEPMATO30HIa»,
«OcHOBHBIE cTanmuM OHTOreHe3ay», «lIpsmoe m Hempsmoe pasButHe», «PazBuTme Maiickoro
Kykay, «Pa3zButue capanun», «Pa3Butue marymkn», «IBOMHOE OMIOAOTBOPEHHUE Y IIBETKOBBIX
pactenuin», «CTpOeHUE CEMSH OJHOJIOJBHBIX U JIBYAOJIBHBIX PACTCHUW, «/KU3HEHHBIN LUK
MOPCKOM  KamycTbDy, <« KU3HEHHBIM UHUKI MXa», <«OKW3HEHHBIM LMK HOalOPOTHUKAY,
«OKW3HEHHBIN UK COCHBLY.

O06opynoBaHKe: CBETOBOM MUKPOCKOII, MUKPOITpENapaThl SSUIEKIETOK U CIIEpPMaTO30HUI0B,
MoJienb « LUK pa3BUTHS JTATYLIKW.

JlaGopaTtopnass pabGora «/I3yueHue CTpOEHUS TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpEnaparax».

IIpakTnueckas padora «BplssBIEHHE NMPU3HAKOB CXOJACTBA 3apPOABIIICH MO3BOHOYHBIX
KHUBOTHBIX).

JlabopaTopHasi padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIUX PACTCHUIN.

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHNU3MOB

Wcropust cTaHOBIEHUS M Pa3BUTHS TeHETUKH Kak Hayku. PaGotel I'. Menpens, 1. ne
®puza, T. Moprana. Poiab oTedecTBeHHBIX YYEHBIX B pa3BuTuUu reHeTuku. Padorer H. K.
Konsosa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenxko, FO. A. ®ununuenxo, H.
B. Tumodeena-Pecosckoro.

OCHOBHbBIE T€HETHYECKUE MOHITUS U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJIJIEIbHBIE
T€HbI, aJIbTEPHATUBHBIE NPU3HAKW, TOMUHAHTHBII W PELECCUBHBIA MPU3HAK, T'OMO3UIOTA,
reTEepPO3UroTa, YMCTasl JIMHUS, TUOpUIbI, reHotur, (GeHotun. OCHOBHBIE METOIbl T'€HETHKU:
rUOpUI0JIOTHUECKUH, IUTOIOTHYECKUNA, MOJIEKYJIIPHO-T€HETUYECKU.

JdemoHncTpanuu

[Toptpetst: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . BaBunos, A. H.
benozepckuit, I'. JI. Kapneuenko, FO. A. ®unmunuenko, H. B. Tumodees-Pecorckuii.

Tabnuirel u cxembl: «MeTo/Ibl TeHETUKINY, «CXeMbl CKPEIIUBAHUS.

JlaGopaTopHasi padora «/lpo3oduia kak 00bEKT TeHETUYECKUX UCCIICIOBAHUI.



Tema 12. 3aK0HOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnaens — 3aKOH €AMHOOOpa3us
ruOpu0B nepBoro nokosienus. [IpaBuno nqomuHupoBanus. Bropoii 3akoH MeHaens — 3aKkoH
pacuierieHuss TMpu3HakoB. LluTonormdyeckne OCHOBBI MOHOTHOPUIHOTO  CKpPEIIMBAHMSL.
['unmore3a yucTOTHI TAaMET.

AHammsupyromee  ckpemuBaHue.  [IpoMexyTOuHBIM ~ XapakTep  HACIJIEIOBAHMS.
Pacmierienne nmprus3HakoB MpU HEMTOJIHOM JTOMUHUPOBAHUMU.

JlurubpuaHoe ckpemuBaHue. TpeTtuid 3akoH MeHuens — 3aKOH HE3aBHUCHMOTO
HacJieI0BaHUsl MPU3HAKOB. [[uTomornueckue OCHOBBI IUTUOPUIHOTO CKPEIIUBAHMUSI.

CueruieHHoe HacnenoBanue npusHakoB. PaboTel T. Moprana. CuernjieHHOe HaclieI0BaHUE
I'€HOB, HAPYLICHUE CUEIICHUs MEXAY 'eHaMu. XpOMOCOMHAs TEOPHsI HACIEACTBEHHOCTH.

I'enetuka nona. XpoMOCOMHBIN MEXaHH3M ONPEAENICHHs T0da. AyTOCOMBI U IOJOBBIE
XpPOMOCOMBI. ['OMOraMeTHbIi W TETEPOraMeTHBIM MOJ. ['€HeTHYeckass CTPYKTypa IMOJIOBBIX
xpomocoM. HacnienoBanue npu3HaKkoB, CUETUIEHHBIX C ITOJIOM.

l'enotun kak uenoctHas cucreMa. [lneroTponuss — MHOKECTBEHHOE ICWCTBHUE TIEHA.
MHOKECTBEHHBI aJuIeNn3M. B3anmoAencTBUE HEasIeNbHbBIX TeHOB. KOMIUIEMEHTApHOCTD.
Onucras. [Tonumepus.

['eHeTHUECKUIT KOHTPOJIb Pa3BUTHA PACTECHHM, JKMBOTHBIX M YEJOBEKAa, a TaKxkKe
(U3HOJIOTUYECKUX TMPOILIECCOB, TMOBEICHHUS M KOTHUTUBHBIX (QyHKUuW. [‘eHeTmueckue
MEXaHU3Mbl CUMOMOre€HEe3a, MEXaHU3Mbl B3aUMOJACHCTBUS «XO3SIMH — Mapa3uT» U «XO35UH —
MUKpoOHnom». ['eHeTnyeckue acreKkThl KOHTPOJISI U U3MEHEHUs HacJeICTBEHHON HH(pOpMaIu
B [TOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdemoHncTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuupl u cxemsl: «llepBblii 1 BTOpo# 3aKkoHBI Mennens», « Tpetuit 3akoH Menaemns»,
«Ananmsupyromee — ckpemmBanue», — «Hemomnoe — nmomumHumpoBanume», — «CuernieHHoe
HaCJIeIOBaHUE TIPU3HAKOB Yy Jpo3odumibl», «l'eHeruka mnonay», «Kapuotum yernoBekay,
«Kapuotun ~ gpozoduiby,  «Kapuorun — ntunb»,  «MHOXKECTBEHHBIA  ajUIEIU3M»,
«B3anmoaencTBIE TEHOBY.

ObopynoBanue: MoJeib Uil AEMOHCTPALMK 3aKOHOB €AMHO00pa3us ruOpUI0B MEPBOTO
IIOKOJICHUSI M PACILICIUIEHUs MPU3HAKOB, MOJENb IS JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HACJIEJOBAaHUsS MPHU3HAKOB, MOJENb JUIA JIEMOHCTPALIMM CUEIJIEHHOIO HAacleJIO0BaHUs
MIPU3HAKOB, CBETOBOW MUKPOCKOII, MUKponpenapar: «Jpo3zodumnay.

IIpakTnyeckas padora «/I3ydyeHue pe3yJbTaTOB MOHOTHOPUAHOIO CKPEIIMBAaHUSA Y
JPpO30(DHITBI.

IIpakTuueckass padora «V3ydyeHuwe pe3ynbTaToB AUTHOPUAHOTO CKpEIIMBAHUS Y
TPO30(UITBI.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumogeiictBue renotuna u cpeasl npu (hopmupoBanuu (peHorumna. M3MeHUMBOCTH
npu3HakoB. KaudecTBEHHbIE M  KOJIWYECTBEHHbIC IIPU3HAKW. Buasl M3MEHUYUBOCTH:
HEHACJICICTBEHHAS U HACJICICTBEHHAS.

MoaudukanoHHas U3MEeHYUBOCTh. Ponb cpenbl B GOpMHUpPOBAHUK MOIU(MUKAITUOHHOU
n3MeHunBocTH. Hopma peakunu npusHaka. BapuanmoHHslil psa M BapuanuoHHas kpusas (B.



Noranncen). CoiicTBa MOIU(PUKATMOHHON U3MEHYMBOCTH.

I'enoTunuyeckass u3MeHYUBOCTh. CBOWCTBA T€HOTHUIUYECKOW WM3MEHUHUBOCTH. Bubl
TeHOTUITMYECKOW U3MEHYMBOCTH: KOMOMHATUBHAS, MyTaI[MOHHAS.

KoMOuHatiBHass U3MEHYMBOCTh. Melo03 U MOJOBOM MpoliecC — OCHOBAa KOMOWHATHBHOU
U3MEHYUBOCTU. Poib KOMOWHATHMBHOW MW3MEHYMBOCTH B  CO3JIaHMM TE€HETHYECKOTO
pa3zHoo0Opa3us B peienaax OqHOro BUAA.

MyTanmoHHass HW3MEHYMBOCTb. Buabl MyTanuid: T€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHbIE U WHAYLUUPOBAHHBIE MYTAallMU. SIOepHBIE W LUTOIUIA3MAaTUYECKHE MYTallUH.
ComaTtuueckue M 1moJOBble MyTaluu. [[prUdrHBI BO3HMKHOBEHHS MyTalui. MyTareHsl U MX
BJIUSIHAE HA OPTraHU3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO Tpolecca. 3aKOH TOMOJOTHYECKUX
psanoB B HacieiacTBeHHoW uaMmeHunBoctd (H.M. BaBwioB). BHesnepHass M3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemurxa u 3MUEHOMUKA, POJIb INUSEHEMUYECKUX (PAKMOPO8 6 HACIe008aHuU U
UBMEHYUBOCNU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUZMOS.

JemoHcTpanumn

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuupbr u cxembl: «Buasl u3MeHYuBOCTHY, «Moau@uKaMoOHHAS W3MEHYHUBOCTHY,
«KomOuHaTHBHAsT  U3MEHUUBOCTH», «Melo3», «OmnonoTrBopeHue»,  «l eHeTnyeckue
3a00J1eBaHUs YeIOBEKa», « BUabl MyTaluii».

OOGopynoBaHue: XHUBble U TepOapHbIC HK3EMIUIAPHl KOMHATHBIX PACTCHUM, PUCYHKHU
(oTorpadum) >KUBOTHBIX C Pa3TUYHBIMUA BHIAMH U3MEHYUBOCTH.

JlaGopaTopnasi pabora «McciemoBaHue 3aKOHOMEpPHOCTEH  MOAMGMUKAIIMOHHOU
n3MeHUYMBOCTHU. [locTpoeHrEe BapuallMOHHOTO psiia U BAPUALMOHHON KPUBOI».

IIpakTnyeckas padora «MyTtauuu y 1po30¢uisl (Ha TOTOBBIX MUKpPOIIpENapaTax).

Tema 14. I'eneTuka yesioBeka

Kapuorun uenoseka. MexayHapoaHas IporpamMma MCCIEI0BAHUS T'€HOMA YeEJOBEKa.
Metonabl U3y4eHHs] TEHETUKH YEJIOBEKA: T€HEeAOTUYECKHM, OJIM3HEIOBBIN, IMTOT€HETUYECKH,
MOMYJISILIMOHHO-CTATUCTUYECKUN, MOJICKYJIAPHO-reHeTHYeCKuid. COBPEMEHHOE OMNpPEACICHUE
TEHOTHMNA: TMOJHONEHOMHOE CEKBEHUPOBAHHE, T€HOTUIIMPOBAHHUE, B TOM YHCIIE C MOMOUIBIO
[T11P-ananu3a. HacnmencrBeHHsie 3a0ojeBaHus deloBeKa. |'€HHbIE M XpOMOCOMHBIE OOJIC3HH
YyeJloBeKa. boyie3HH ¢ HAacleICTBEHHOW MPeapacloyiOKEHHOCThIO. 3HAYEHUE MEAMIIMHCKOM
T€HETUKUA B MPEJOTBPAIICHUU U JICYCHUM TEHETHYECKHX 3a0ojeBaHui yenoBeka. Meauko-
TEHETUYECKOE KOHCYJIbTUpPOBaHUE. CTBOJIOBBIE KIETKU. [IOHSITHE «TEHETHYECKOrO Tpy3ay.
DTUYECKHE aCTIEKThI UCCIEAOBAHUM B 00JACTU PEJAKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (HakTOphl MOBBINIEHHONW YYBCTBUTEIBLHOCTH 4YEJIOBEKA K (PU3MUECKOMY U
XUMUYECKOMY 3arpsA3HECHHIO OKpY’)KaroUmehd cpenbl. ['eHeThdeckas MpeapaciooKEHHOCTh
YEJI0BEKA K MATOJOTHUSIM.

JdemoHcTpanun

Tabnuiel u cxembl: «Kapuotun uvenoBeka», «MeToAbl U3y4eHUsS T€HETHUKH YEIIOBEKay,
«I"enernyeckue 3a0071€BaHUS YEIOBEKAY.

IIpakTnueckas padora «CocTaBlIeHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenexkumnst OpranusMoB

JlomecTuKanus M CeJeKUusA. 3apoKJICHHME CEIEKIMM M JoMecThukanuu. Yuenue H. U.



BaBunoBa o LleHTpax NpOUCXOXKIEHHS W MHOrooOpasus KyJbTYpHBIX pacTteHuid. Poib
CEJIEKIIMU B CO3JJaHUM COPTOB PACTEHUN W MOPOJ KUBOTHBIX. CopT, mopoja, mTaMM. 3aKOH
TOMOJIOTHYECKHUX PSAJIOB B HACJIeACTBEHHOM u3meHunBoctu H. M. BaBuioBa, ero 3HaueHue st
CEJICKIIMOHHOM paboTHhI.

Metonsl cenekiimoHHOM paboThl. ICKyCCTBEHHBIN OTOOP: MacCOBBIN U MHANBUTYATbHBIN.
Otanbsl KOMOMHAIMOHHOM cenekiuu. McnblTanne Npou3BOAMTENEeH 1Mo moToMCTBY. OTOOp MO
TCeHOTUITY C TOMOIIBIO OIEHKH (PEHOTHNA TOTOMCTBA M OTOOp MO TE€HOTHIY C TOMOIIBIO
ananu3a JIHK.

NckyccTBeHHBIM MyTareHe3 Kak METOJ CEJIeKIIMOHHOW paboThl. PagmanuoHHBIN U
XUMUYECKUNW MyTareHe3 KakK MCTOYHUK MyTalUud Yy KyJbTYpHbIX (OPM OPraHU3MOB.
Hcnonb3oBaHWE TE€HOMHOIO pEJAKTHPOBAaHUA U METOJ0B pekoMOumHaHTHbIX JIHK mms
IIOJIy4YE€HUSI HCXOIHOTO MaTepuaia sl CeJICKLINH.

[lonyyenue mnonuruionsoB. BHyTpuBumoBas ruOpuauzanus. bau3kopocTBEeHHOE
CKpellluBaHue, WIu MHOpUAUHT. HepoacTBeHHOE CKpEIIMBaHKe, WK ayTOpUANHT. ['eTepo3uc u
ero npuuuHbl. Mcnonb3oBaHue rerepo3rca B cenekuuu. OtganéHHas TUOpUAM3ALUAL.
[Ipeononenne OecruiOAUs MEXKBHUIOBBIX THOPUAOB. JlOCTHMIKEHUS CEJIEKIIMU pacTeHUN U
KUBOTHBIX. « 3€1E€HASL PEBOIOYUSLY.

CoxpaHeHHEe M HU3yYEHUE T€HETHUYECKUX PECYpPCOB KYJBTYPHBIX PACTEHHW M HUX JITUKUX
poaude sl CO3JaHUsS HOBBIX COPTOB W THOPUAOB CEIhCKOXO3SIICTBEHHBIX KYJBTYP.
H3yuenue, coxpanenue u ynpaeienue 2eHemudecKumu pecypcamu CelbCKOXO3AUCEEHHbIX U
NPOMBICTIOBLIX IHCUBOMHBIX 8 YENAX VIVUUEHUA CYUWeCm8YIoWuUx U CO30aHUs HO8bIX HOpPOO,
JUHULL U KpPOCCO8, 8 MOM HYUCIe C NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYYHbIX
uccne0o8anuil, nepedosulx uoell U nepcnekmuHbIX MexHoN02Ul.

JdemoHncTpanuu

[Toptpersr: H. U. Basuiios, 1. B. Muuypum, I'. /1. Kapnieuenko, I1. I1. JIykbsnenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabnuubl u cxeMbl: «L{eHTpBI TPOUCXOXKIECHUS 1 MHOTO00pa3us KyJbTYPHBIX PACTCHHI,
«3aKOH TOMOJIOTMYECKUX PSAJI0B B HACIEICTBCHHON H3MEHUMBOCTH», «METOIBI CEICKIIMNY,
«Otnanénnas rudpuanzanus», « MyrareHes».

JlaGopaTopHas pa6ora «/3yueHue cOpTOB KyJIbTYPHBIX PACTEHUU U MOPOJ JTOMAIIHUX
KHABOTHBIX).

JlaGopaTopHas padora «/3yyeHre METO0B CEIICKIIMU PACTCHUIN».

IIpakTnueckas padora «lIpuBnBKa pacTeHUN».

Ikcekypeusi «OCHOBHBIE METOIbI U JIOCTHXKEHHS CEJEKIIMM PACTEHUM U KUBOTHBIX (HA
CEJICKIIMOHHYIO CTAaHIUIO, TUIEMEHHYIO (epMy, COPTOMCIIBITATEIbHBIA y4acTOK, B TEIJTUYHOE
X035IUCTBO, B JIA0OPATOPHUIO arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust ¥ CHHTeTHYECKAasA OMOJIOTUSA

OOBEeKThI, HUCIOJb3yEeMble B OMOTEXHOJOTHH, — KJIETOYHBIE U TKAHEBBIE KYJbTYPHI,
MUKPOOPTAaHU3MBI, WX XapPaKTEPUCTHKA. [paJWIMOHHAss OWOTEXHOJIOTH: XJIeOOTEUYCHHE,
MOJIyYeHHE KUCIOMOJIOUHBIX MPOAYKTOB, BUHOIeTHEe. MukpoOuonorudeckuit cuares3. OObeKThI
MUKPOOHOJIOTHYECKUX TeXHOJOTui. [Ipon3BoacTBO OenKa, aMUHOKUCIOT U BUTAMHUHOB.

Co3gaHve TEXHOJOTUM W HMHCTPYMEHTOB  IICJICHANPABICHHOTO  HW3MEHEHUS W
KOHCTPYUPOBAHUS TEHOMOB C LIEJIbIO MOJIYYEHHSI OPTaHU3MOB U UX KOMIIOHEHTOB, COAEPKAIIUX



HE BCTpEUAIONIUECs B IPUPOJIe OMOCUHTETUYECKHUE My TH.

Knerounas mnxenepus. Meroapl KynbTypbl KJIETOK U TKAHEW PACTEHUU M JKHUBOTHBIX.
Kpuobanku. Comatuyeckas rudpuausamus ¥ coMaThuyeckuii smOpuorenes. Mcmonbp3oBaHue
rarjioOnJIOB B CEJEKIUU pacTeHuu. [lonyuenue MoHOKIOHANbHLIX anmumein. Hcnonvzosanue
MOHOKIOHAILHBIX U NOJUKIOHANbHBIX anmumesl 8 MeduyuHe. VICKyCCTBEHHOE OTUIOOTBOPEHUE.
PexoHCcTpyKIMsST AMIEKIIETOK W KJIOHUPOBAHUE >KUBOTHBIX. METOJ TpaHCIUIAHTAIlUU SEP
KIIETOK. Texuonocuu 0300po6nenuss, KyIbMueUpo8anus U MUKPOKIOHALLHO20 PAZMHONCEHUS
CeNbCKOXO03AUCMBEHHBIX KYAbMYP.

XpoMocoMHas ¥ TeHHass WHX)eHepus. VICKyCCTBEHHBIN CHMHTE3 T€Ha U KOHCTPYHPOBAHHUE
pexoMOuHanTHeIX JHK. Cozdanue mpanceennvix opeanuzmos. JIOCTUXKEHUS U MEPCIEKTUBBI
XPOMOCOMHOW M TE€HHON HWHXXEHEPHUH. OJKOJIOTMYECKHE U JSTUYECKUE MpOOJIeMbl TEHHOU
UHKECHEPUH.

Menuuuackue 6norexnonorun. [locrrenomuas nudponsas meauuuna. [1IP-nuarnocruka.
MeTaboOMHBIM  aHaNM3, TEHOLICHTPUYECKUM aHaldu3 MpoTeoMa YelloBeKa JUIsl OIEHKU
COCTOSIHUSA €T0 310poBbs. Vcrnonb30BaHWe CTBOJOBBIX KIETOK. TaprerHas tepanus paka. 3D-
OWoumKeHepusi Il pa3paboTKu  (PyHIAaMEHTaIbHBIX OCHOB MEIMIIMHCKUX TEXHOJOTHH,
CO37aHUsl KOMIUJIEKCHBIX TKaHEH COYETaHHEeM TEXHOJIOTHM TpEXMEpPHOro OWONMPHUHTHHIA U
ckaddonauHra s peleHus 3a1a4 NepcoHAIN3UPOBAHHON METUIIUHBI.

Co3nanue BEKTOPHBIX BaKIMH C IIEJbI0 OOECTEUCHUS] KOMOMHUPOBAHHOW 3allUTHI OT
B0o30ynutenerr OPBU, ycTtaHoBieHne MoneKyIsIpHBIX MexaHu3MoB QyHknuonupoBanus PHK-
coJiep KallnX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMACHbBIE 3a00JIEBaHUS YE€JIOBEKA U JKUBOTHBIX.

JdeMoHCTpanuu

Tabmumet u  cxembl: «Mcmonb3oBaHHE  MHKPOOPTaHU3MOB B MPOMBIIICHHOM
Mpou3BOJICTBEY, «KieTouHast umxeHepus», «I eHHast HHKEHEPUsD».

Jla6opaTopnas padora «/3ydyeHne 00beKTOB OMOTEXHOIOTHID.

IIpakTnueckas padora «llonyyeHre MOTOYHOKUCIBIX POAYKTOBY.

Ikckypeus «buorexHonorus — BakHeuasi npou3BOUTENbHAS CUJla COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MTPOU3BOACTBO)».

11 KUIACC

Tema 1. 3apo:kaeHue u pa3BUTHE IBOJTIOLMOHHBIX NPeICTABIEHU B 0H0JI0THI

OpomonmonHas teopus Y. J{apsuna. [Ipeanocsuikn BO3HUKHOBEHMS JapBUHU3MA. JKU3HB
Y Hay4Has JearesnbHocTh Y. JlapBuHa.

JIBwxyue cuiibl 3BoJMONMU  BUAOB 1o Y. JlapBuHY (BBICOKas HWHTEHCHUBHOCTh
Pa3MHOXEHHUSI OPraHU3MOB, HACJEACTBEHHAs HM3MEHYUBOCTh, OOpb0a 3a CyIlecTBOBAaHHUE,
€CTEeCTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cuntetnyeckoir Tteopun HBomonuu (CTD). HeittpanbHas Teopus
sBomonny. CoOBpeMEHHas 3BOJIIOLMOHHAS Ouosorus. 3Hau€HUE SBOJIOLMOHHON TEOPUH B
(GbopMHUPOBAHUY €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdemoHncTpanuu

[Toptpets: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. JK. Cenr-Unep, K. Krosse, Y.
Hapsun, C. C. YerBepukos, . U. llImansraysen, [Ix. Xomnneitn, J. K. benses.



Tabmuubl u cxembl: «Cucrtema xuoid npupoasl (o K. Jlunuer)», «JlecTHuna >KMBBIX
cymectB (mo Jlamapky)», «Mexanm3m (opmMupoBaHUsS TPHUCTIOCOONCHUH Yy pacTeHUd u
#UBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. lapBuna», «Haxonku
Y. Hdapsuna», «®@opmbl 60pbObI 3a cymiecTBoBaHue», «Iloponbl romy6ei», «MHorooopasue
KyJIbTYPHBIX GopM KanmycTb», «I1oposibl JOMAIIHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX
Bus0B (o Y. JlapBuny)», «Cxema COOTHOLIEHUS MABMXKYLIUX CHJ 3BOMIOLUN», «OCHOBHBIE
MTOJIOKEHUSI CUHTETUYECKON TEOPUH 3BOJTFOLII.

Tema 2. MUKPOIBOJIIOLNS U €€ Pe3yJIbTaThI

[Tonynauust kak sJeMeHTapHas eauHuIa 3Bojoluu. COBpEeMEHHBbIE METOAbl OIEHKU
T€HETUYECKOr0 pa3sHoOoOpa3usi U CTPYKTypbl Homyisiuui. M3MeHeHne reHooHa momyssuuu
KaK 3JIEMEHTapHOE 3BOJIIOLUOHHOE SIBJIEHUE. 3aKOH reHeTndeckoro paHoecus [x. Xapnau, B.
Baiin6Gepra.

DOneMeHTapHble (aKTOPbl (IBMXKYIIME CHIIBI) 3BOJIONUHM. MYyYTalMOHHBIN mpolecc.
KomMOuHatuBHass u3MeHUUBOCTh. [[peiid reHoB — ciyyailiHble HEHANpPaBJICHHbIE HW3MEHEHUs
4acToT ajuiesniel B momyunsiiusax. Dddext ocHoBatens. Ipgexkm OymMuliouHO20 20PIbIUIKA.
CHuoicenue ceHemuyecko20 paznoobpasus: npuuunsl u cireocmeus. llposenenue 2¢hghexma
opetigha 2ceHo8 6 Oorbwux u manelx nonynayuax. Murpanun. M3ondmus TOMyJIsSIU:
reorpaduueckas (MpocTpaHCTBEHHAs), OMoorudeckast (pernpoayKTUBHA).

EcrtecTBeHHBIN 0TOOp — HampaBisitOIIMi (pakTop 3BOIOLMH. DOPMBI E€CTECTBEHHOTO
oTOopa: ABMXKYIIUH, CTAOMIM3UPYIOUINH, pa3pbIBatonuil (Iu3pyntuBHbii). [logoBoi oTOOD.
BO3HUKHOBEHHE 1 3BOJIFOLMS COL[UAIIBHOTO ITOBEICHUS )KUBOTHBIX.

[Ipucnoco01eHHOCTh OPraHU3MOB KakK pe3yJbTaT MHUKPOIBOMIONUHU. BoO3HHKHOBEHHE
IpUCHOCO0JIeHN y opraHu3MoB. ApoMopdo3sl U uanoaaantauu. Ilpumepsl npucnocodieHui
y OpraHu3MoB: MOpP(QoJIOTHYECKHE, (PU3MOIOrHiYecKue, OUOXUMHUYECKUE, IOBEJICHUYECKHE.
OTHOCUTENBHOCTH MPUCITIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u crpykrypa. BumooOpazoBaHue kak pe3ysbTaT MHUKPO3BOJIOLHUU.
M3onsiuma — ximoueBod (axtop BupooOpazoBanus. IlyTm u cnocoObl BHUI000pa30BaHUSA:
ajuionarpuueckoe (reorpaduueckoe), CHUMMIATPUYECKOE (PKOJIOTHYECKOE), «MTHOBEHHOEH
(monurionau3anus, rudpuan3anus). JmuTeasHOCTh SBOTIOIIMOHHBIX MPOIECCOB.

Mexanu3mbl (OPMHUPOBAHUS OMOJIOTHIECKOTO pa3HOOOpa3usl.

Ponp aBoOMONMOHHON OMOJIOTMM B pa3palOTKE HAYyYHBIX METOJIOB COXpaHEHUs
O6ropazHoo0Opaszusi. MUKPOIBOIONMS M KOABOJIIOIMUS MMAapa3uTOB U HMX X035€B. MeXaHU3MbI
dbopMupoBaHUs YCTOMYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpanumn

[Toptpetsi: C. C. YeTBepukos, 3. Maiip.

Tabnuup! u cxembl: «MyTallMOHHAsI K3BMEHYUBOCThY, «[lomyNIsiiMOHHAst CTPYKTYpa BUAA,
«CxemMa mposiBieHusi 3akoHa Xapau—BaiinOepray, «J/IBwKyliyue CHIIBI  3BOJIOLIUNY,
«OKojoruyeckas H30JsLUMA TMONYJALMA ceBaHCKOM (openn», «l'eorpaduueckas wu3oaAUUsA
JMCTBEHHUIIBI CHOUPCKOM U JTUCTBEHHUIIBI Jaypckoity, «llomynsiroHHbIe BOJIHBI YUCICHHOCTH
XUITHUKOB M KepTB», «CxemMa JEHCTBHS €CTECTBEHHOro oTbOopay, «Popmbl OOphOBI 3a
CYIIECTBOBAHUEY, «BaycTpruanbHbIid MEJIaHU3M, «KuBble UCKOIIAEMBIEY,
«IToKpOBUTENBCTBEHHAS] OKpacka XUBOTHBIX», «lIpemynpexnaromas OKpacka >KMBOTHBIX),
«Dusnonornueckue ananrauuny», «[Ipucnoco01eHHOCTh OPraHu3MOB U €€ OTHOCUTEIBHOCTBY,



«Kpurepun Buga», «Bugbl-gBoitHukn», «CTpykTypa BuAa B npupoae», «CrnocoObl
BU1000pa3oBanus», «l'eorpaduueckoe BUI000Opa3oBaHHWE TPEX BUIOB  JIAHJBIIICI,
«IKoJ0oruYecKoe BHA000pa3oBaHue BHIOB CUHUI, «llomumimounsl pacteHuity, «KamycTHo-
peaeUHbIN THOPUIY.

O6GopynoBanue: repOapuu pacTEHUN, KOJJIEKIIMM HACEKOMBIX, Yyuesa NTHUIl U 3BEpel C
MpUMEPAMH PA3IMYHBIX MPUCIOCOOIEHUH, Yydesia NTULl U 3BEpEe pa3HbIX BUIOB, repdapuu
pacTeHul OJIM3KUX BUOB, 00PA30BABIINXCS PA3IMUYHBIMU CIIOCOOAMHU.

JlabopaTtopHasi pa6oTa «BrisiBIeHHe N3MEHYMBOCTH Y 0COOEH OJTHOTO BUIA.

JlaGopaTtopnasi paGora «IIpucrnocoOiieHuss OpPraHU3MOB U HMX OTHOCHUTEJIbHAs
11e71eCO00Pa3HOCThY.

JlabopaTopnas padora «CpaBHEeHHE BUAOB IO MOP(POIOTHIECKOMY KPUTEPHUIO.

Tema 3. Makpo3Boaouns U eé pe3yabTaThl

Meroapl u3ydeHMST MakpolsBoJoUMHU. [lasieoHTONOrMYECKME METOAbl  W3YUYCHHS
sBommonuu. [lepexoansie Gopmbl U HUITOTEHETUYECKHE PSAJIbI OPTaHU3MOB.

buoreorpapuueckue Metoapl u3ydeHus HBomonuu. CpaBHeHHe QUIOpel W (ayHbI
MaTepUKOB U OCTPOBOB. bruoreorpadpudeckne obmactu 3emiid. BUnbI-oHIEMHUKU U PETTUKTHI.

OMOpPHUONIOrMYECKUe U CPAaBHUTENBHO-MOP(HOIOTUYECKUE METO/bl U3YUEHHUS SBOIIOLUH.
['eHeTnyeckne MeXaHW3Mbl JBOJIIOIMU OHTOIEHE3a W TOSABJIECHUS 3BOJIIOIMOHHBIX HOBIIECTB.
['omosoruunbie ¥ aHAJIOTUYHBIE OpraHbl. PyiMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYISIpHO-
IF€HETUYECKUE, OHOXMMUYECKHME M MAaTEMaTUYECKUE METOAbl HM3YyYEHHS  SBOJIIOLMH.
["'omonornynsie renbl. CoBpeMeHHbIE METO bl TOCTPOCHUS (PUIIOT€HETUYECKUX JePEBbEB.

XPpOMOCOMHBIE MyTalluU U 3BOJIIOIUS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (TpaBWia) dBONOUUU. [Ipunyun  cmenvl  QyHKYUIL.
HeobOpatumocTs 3Bomonuu. AnantuBHas paauanvs. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLIMH.

JemoHcTpanun

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

Tabmuupl u cxembl: «OUIOTEHETUUECKUHN AT JIOMIAAN», K APXEONTEPUKCY, «3Bepo3yObie
amepbb», «Crerouedansy, «Punnopute», «CeMeHHble TanOpOTHUKWY, «buoreorpaduueckue
30Hbl 3emim», «Jlpeiid koHTMHEHTOBY», «Penuktbl», «HauvanbHble cTaguu 3MOpPUOHAITIBHOTO
pa3BUTUSL MO3BOHOYHBIX  JKUBOTHBIX», «[OMOJIOTMYHBIE ¥  AQHAJOTUYHBIE OpPraHbI»,
«PynumMeHTb», «ATaBU3MBDY, «XPOMOCOMHBIE HAOOpHI YE€JIOBEKa W IMMMMaH3e», «[aBHBIE
HaIPaBJICHUS 3BOJIOLINY, «OO0I11I1e 3aKOHOMEPHOCTH 3BOJIIOLIHI.

O6opynoBanue: KOJJIEKLIMH, TepOapuu, MYJSKH HCKONAEMbIX OCTATKOB OPraHU3MOB,
MYJISIKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUICKIIUU
HAaCEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHe )KU3HU Ha 3emJie

Hayunble TrumoTe3bl MPOUCXOXKJEHUSA >KU3HM Ha 3emie. AOUOreHe3 W MaHCIEPMUS.
JloHay4YHbIE TPEACTABICHUS O 3apOXKIACHUM KU3HU (KpeauroHU3M). ['Mrore3a moCTOSHHOIO
caMO3apoXJeHUsT Ku3HU U e€ ompoBepxkeHue onbitaMu @. Penu, JI. Cnamnanuanu, JI.
[Tacrepa. [IpoucxoxaeHue >KM3HU U aCTPOOUOIIOTHS.

OcHOBHBIE 3Tarbl HEOpraHu4Yeckoi 3Boonuu. [lnanerapuas (reojgoruyeckas) SBOIIOLKA.
Xumuueckas 3BONOUMA. AOHOTE€HHBIM CHHTE3 OPraHUYECKUX BEIIECTB U3 HEOPraHUYECKHUX.
Oneir C. Mumnepa u I'. FOpu. OOpazoBanue mnoaumMepoB u3 MoHOMepoB. KoaiepBaTHas



runore3a A. WM. Omnapuna, runore3a nepBuuHoro OynboHa JIk. XosjeiHa, reHeTHYecKas
runore3a [. Meémnepa. Pubosumer (T. Yek) m rumore3a «mvupa PHK» V. T'mnGepra.
dopMupoBaHue MEMOpPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Uctopus 3emnm u Metonbl €€ wu3ydyeHus. lickomaemble OpraHMYeCKHE OCTaTKH.
I'eoxpononoruss u e€ wmeronbl. OTHOcUTENbHAsE W a0COJIOTHAST  T'€OXPOHOJIOTHSL.
I'eoxpoHoIOrnYecKas mKaja: 30Hbl, 3pbl, IEPUOJIBI, MOXH.

HauvanbHbie 3Tansl opraanyeckoi 3Boitonuu. [losBiaeHne u 3BOJIIOLKS HEPBBIX KIIETOK.
Opomronusi Merabonu3ma. Bo3HukHOBeHHe mepBbIx dkocucTeM. COBpeMEHHBIE MUKpPOOHbBIC
OMOIMNIEHKM KaK aHajor mepBbiXx Ha 3emuie coobmiectB. CtpomaTtonuthl. [IpokapuoTsl u
DYKapUOTHI.

[Ipoucxoxnenne sykapuoT (CUMOMOTEHE3). DBOJIOIMOHHOE TPOUCXOXKIECHUE BUPYCOB.
[IponcxoxaeHne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHME OCHOBHBIX TPy
MHOT'OKJIETOUYHBIX OPTraHU3MOB.

OcCHOBHBIEC ATallbl 3BOJIIOIMU BBICIIUX pacTeHuil. OCHOBHBIE apoMOpP(03bl PaCTCHUH.
Beixong pacrenuii Ha cymry. [losiBneHne cnopoBBIX pacTeHH W 3aBOEBAHME WMHM CYIIH.
Cemennble pactenus. [IpoucxoxneHne NBETKOBBIX paCTEHUI.

OcHOBHBIE ATallbl SBOJIONUUA KUBOTHOTO Mupa. OCHOBHBIE apoMOpGO3bl >KUBOTHBIX.
Bennckas gayna. KemMOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX TUIIOB. [lepBbie XOopa0BbIE
*KUBOTHbIC. JKU3HB B BOJIE. DBOJIONMS MO3BOHOYHBIX. [IpoucxoxaeHue ampuOuil U penTuiinii.
[TponcxoxkaeHne MiIeKoNMUTAONMX W NTUI. [IpuHIUn kimrodeBoro apomopdosa. OcBoeHue
0€CTI03BOHOYHBIMU ¥ TIO3BOHOYHBIMU YKUBOTHBIMU CYIITH.

PazBuTHe )u3HM Ha 3eMIIE IO 3paM U IEPUOJAM: apXeil, IPOTEPO30K, MAE0301, ME3030H,
KaiiHo30M. OOIas xapakTepUCTHKa KIMMara U TeoJoruvyeckux mnpoueccoB. llosBienue u
pacuBeT XapaKTEPHBIX OPraHu3MOB. YTieoOpa30BaHUE: €ro YCIOBHS U BIMSHHUE HA Ta30BBIM
cocTaB aTMOC(]EpBHI.

MaccoBble BBIMUpaHUs — 3KOJIOTHYECKHE KPHU3UCHI NMpouuioro. lIpuunHel u ciencteus
MacCOBBIX BbIMHpaHuil. COBpEeMEHHBIN 3KOJIOTMYECKUI KpU3HC, ero ocodenHoctu. [Ipobiema
coxpaHeHus1 OMopa3Ho0Opa3us Ha 3eMiie.

CoBpemeHHas cuctema opraHmyeckoro mupa. [IpuHIunel kinaccuukaum opraHu3MoB.
OCHOBHBIE CHCTEMATUYECKUE TPYIIbI OPraHU3MOB.

JdeMoHCcTpanuu

[Toptpetsl: @. Penu, JI. Cnannanuanu, JI. ITactep, . 1. Meunukos, A. 1. Onapun, J[x.
Xongeis, I'. Mémnep, C. Munnep, I'. FOpwu.

Tabnuiel u cxembl: «Cxema onbita @. Penn», «Cxema omnbita JI. [lactepa mo uzyueHuro
caMo3apoxaeHus xu3Hu», «Cxema onbita C. Mumiepa, I'. FOpu», «OTansl HeopraHu4eckou
3BOIOLINNY, «I'eoXpoHonoruueckas mkana», «HadalibHble 3Tanbl OpraHUYECKON 3BOJIOLIMNY,
«Cxema o00pa3oBaHMs »HYKapuoT MyTéM cuMmOUoreHesa», «CucremMa >KUBOW MPUPOJIBI»,
«CtpoeHue Bupycay, «ApoMopdo3bl pacteHui», «PuHuopute», «OAHOKIETOUYHbBIE
BOJIOpOCHN», «MHOTOKJIETOYHbIE BOJgOpociany, «Mxwu», «llanoporHukm», «l'onoceMeHHbIE
pactenusi», «OpraHbl I[BETKOBBIX pacTeHHil», «(Cxema pa3BUTHS KUBOTHOTO MHUpPay,
«Apomopdo3sl KUBOTHBIX», «IIpocreiimmuey, «Kumeunononoctueie», «llnockue uvepBu»,
«YJIEHUCTOHOTHEY, «PBIOBIY, «3eMHOBOJIHEICY, «IIpecMbIKarOmuecs», «IITune,
«Mnexkonuraronue», «Pa3BuTthe JKM3HM B apxXeuMckou dpe», «PasBurne Ku3HM B



MPOTEPO30OUCKON 3pe», «Pa3BUTHE KXKU3HM B NAICO30MCKOW 3pey», «Pa3ButHe KU3HU B
Me3030MCKOM 3pey», «Pa3ButHe KU3HU B KaHO30MCKOW 3pe», «CoBpeMeHHasi cucTeMa
OPraHUYeCKOTO MUPay.

O6opynoBanue: repOapuu pacTEHUN pa3IMYHBIX OTHENOB, KOJUIEKIIMA HACEKOMBIX,
BJIAKHBIC TIPEMNaparbl >KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJIJIEKIMU HTJIOKOXHUX, CKEJIETHI
MO3BOHOYHBIX >KMBOTHBIX, Yy4de€lla NTHUI U 3BEPEH, KOJUIEKIIMM OKAMEHEIIOCTEH, MOJIE3HBIX
HCKOITAEMbIX, MYJISIKU OPTAaHUYECKUX OCTaTKOB OPraHU3MOB.

Bupryansnasa gabdoparopHas padora «MopaenupoBanue onbiToB Musnepa—tOpu 1o
U3Y4YEHHUIO0 a0MOTEHHOT0 CUHTE3a OPraHUYECKUX COSTMHEHHUI B IEPBUYHON aTMOChepe».

JlabopaTtopHass padora «/3yuyeHne u ONMCaHHE HCKONAEMBIX OCTATKOB JPEBHUX
OPTraHU3MOB).

IIpakTuueckass padora «l3yyeHue o0cCOOCHHOCTEH CTPOCHUS PACTEHUU Pa3HBIX
OTJZICJIOBY.

IIpakTuyeckas padora «/3yuenne ocobeHHOCTEN CTPOCHUSI TO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxoxaeHune 4ea0BeKa — aHTPOIIOIeHe3

Paznesnbl 1 3anaum anTponosorun. MeToasl aHTPOIOJIOTHH.

CraHoBiieHUE TMPEICTABICHUI O MPOUCXOXKICHUU YeOBEKa. Pelnruo3Hble BO33pEHMUS.
CoBpeMEHHBIE HAYYHBIE TEOPUU.

CxoncTtBo  4yenoBeka € KMBOTHBIMH. (CHCTEMATHMYECKOE ITOJIOKEHHE  YEJIOBEKa.
CBuIeTeNnbCTBA CXOJCTBA 4YEJIOBEKA C JKMBOTHBIMU: CPaBHUTEIBHO-MOP(OIOTHUECKHE,
AMOpHOJIOTHYECKUE, (PU3NOIOT0-OMOXUMHUYECKHE, ToBeAeHUeckrue. OTiauuus dYeloBeKa OT
KUBOTHBIX. [IpSIMOXOXK/I€HHE U KOMIUIEKC CBSI3AHHBIX C HUM IPU3HAKOB. PazBUTHE TOJOBHOIO
MO3ra U BTOPOM CUTHAJIbHOW CUCTEMBI.

JBuxymue  cuibl  (pakTopbl) — aHTPONOreHe3a:  OMOJIOTMYECKHE,  COLUalbHBIE.
CooTHomeHne OMOTOTUYECKHUX U COMMAIBHBIX (JaKTOPOB B AaHTPOTIOTEHE3E.

OcHOBHBIE CTaIuU aHTpororeHe3a. PanHue yenoBekooOpa3Hbie 00e3bsiHbI (TPOKOHCYJIBI)
U paHHHE MOHTHUIbI — OOIIHME MPEKU YETOBEKOOOPa3HbIX 00€3bsH U J0/IeH. ABCTPATIONUTEKH —
JIBYHOTHE IPEIKU Jroae. YenoBek ymenbli, nepBble U3TOTOBICHUs OpyAud Tpyaa. Uenosek
NPSMOXOJISIIINN U MEPBBIM BbIXOM JitoAeH 3a npenensl Adpuku. YenoBek reiienb0eprekuii —
oOmuii  TpeAoK  HeaHJEpTaTbCKOrO0  YeloBEeKa M 4YelloBeKa pa3dymHoro. YenoBek
HEAaHJEPTAIbCKUNA KaK BHJ JIIOJEH XOJOAHOTO KiMMara. YeloBEK pa3syMHbIA COBPEMEHHOIO
THUIIA, ICHUCOBCKUI YEJIOBEK, OCBOCHHE KOHTUHEHTOB 3a npenenamu Adpuku. [laneorenernka
U MTaJIEOT€HOMUKA.

DBOJIOLHSI COBPEMEHHOIO 4YesoBeKa. EcTecTBEHHBIM OTOOp B MOMYJSALHSX YEJIOBEKA.
MyTanuonsslii iporiecc u nosumopdusm. [lomynsimonHbie BOIHBI, Apeli TeHOB, MUTpaIUs U
«(dexT ocHOBATENS B MOMYJIAIHIX COBPEMEHHOTO YeJIOBEKa.

Yenoeueckue pacwl. [lonarue o pace. bonbiime pacel: eBporneoujiHas (eBpa3uiickas),
aBCTpaJio-HErpouIHas (IKBATOpUAJIbHAS), MOHTOJIOUHAs (a3UaTCKO-aMepuKaHCcKasi). Bpems u
IyTH pACCEJEHHs YeJOoBeKa M0 IulaHeTe. EnWHCTBO demoBeueckux pac. Hayunas
HECOCTOATENBHOCTh  pacu3Ma. [IpucmocoOIEHHOCT, 4YelloBeKa K  Pa3HbIM  YCIOBUSIM
OKpy>Karomel cpenbl. Biusiaue reorpaduyeckoit cpensl u aperida reHoB Ha MOP(OJIOTHIO U
(U3HOJIOTHIO YETIOBEKA.

MexaucuuruinHapable  MeToJbl B (u3uyecKkoi (OMOJIOTMYECKOW) aHTPOMOJIOTHH.



OBOJIIOLIMOHHAS. ~ AHTPONOJIOTHSI YW MAJCOAHTPOIOJOTHS  YEJIOBECUECKHUX  IMOMYJISLIHM.
buoconunaneHple  WccnenoBaHHWS — MPHUPOJBI  4eloBeka.  McciemoBaHWe — KO3BOJOLMHU
OMOJIOTUYECKOTO U COITMAIIBHOTO B YEJIOBEKE.

JdeMoHCcTpanuu

IToprpersr: Y. dapsun, JI. JIuku, 4. . Porunckui, M. M. I'epacumos.

Tabmuupr u  cxeMbl: «MeTtoasl aHTponoiorum», «l['0JOBHOM MO3r 4YeloBEKay,
«YenoBekooOpa3Hbie 00€3bHB), «CKENeT 4YejJoBeKa M CKeJeT MMUMITan3e», «PyIuMeHThl u
aTaBU3Mbl», «/[BHXKyIllME CHJIBI AaHTPOIIOrEHE3a», «DBOJIOLIUOHHOE JAPEBO YEJIOBEKay,
«ABCTpanonuTex», «HenoBek yMmemnbliy, «HemoBek npsaMOXoAsaIInily, «/JeHNCOBCKUI YET0BEK»
«Heangepransup», «KpomanboHup», «lIpenku udemoBeka», «ITambl 3BOJIOLMAHA YEIOBEKa»,
«Pacbl yenmoBeka».

O6opynoBanue: MyJISKH OKaMEHEJIOCTEH, MPEAMETOB MaTepUaIbHON KYJIbTYPhI MPEAKOB
yesoBeka, penponaykuuu (dortorpaduu) KapTMH C MHQPOJOTHYSCKUMU U OHOJICHCKUMHU
CIOJKETaMU MIPOUCXOXKICHUSI YeJIOBeKa, (hoTorpaduy HaxX040K UCKOMMAaEMbIX OCTaTKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEINIb Yepena YeJoBeKa W depena IMMITAH3€, MOJENb KUCTH YeJI0oBeKa U
KUCTH IMMITIAH3€, MOJIEJIM TOPCA MPEAKOB YEIOBEKA.

JlaGopaTopnasi padGora «l3ydeHne ocoOEHHOCTEH CTPOSHHsI CKelleTa YeJIOBEKa,
CBSI3aHHBIX C MIPAMOXO0KICHUEM.

IIpakTnueckas padora «/3yyeHne dKOJIOrMYECKUX aJalTali YeIOBEKay.

Tema 6. DJxkojormssi — Hayka O B3aHUMOOTHOIUIEHHMSIX OPraHU3MOB U
HAIOPTaHM3MEHHBIX CHCTEM C OKPY:KaKIIeH cpeaou

3apokieHre W pa3BuTHE dKojoruu B Tpynax A. I'ymGonpara, K. @. Pymbe, H. A.
CesepuioBa, 2. I'ekkensa, A. Tencnu, B. H. Cykauépa. Pa3gensl u 3amaun sxonoruu. CBs3b
BKOJIOTUH C IPYTUMH HAyKAMHU.

Mertonpl sxonorun. [loneBsie HaOMIOACHUS. DKCIIEPUMEHTHI B 9KOJIOTHH: TPUPOIHBIC U
nabopaTopHbie. MoaenupoBaHue B SKOJIOTHH. MOHUTOPUHT OKPYIKAIOIIEH Cpelbl: JIOKaIbHBIMH,
pEruoHaIbHBIN U TJI00ATBHBIH.

3HAYEHHE DKOJOTHMYECKUX 3HAHUHM ISl YEJIOBEKAa. JKOJOTHUYECKOE MHPOBO33PEHUE KaK
OCHOBAa CBS3E€H YeIoBeUeCcTBa € NpUpoaor. POpMUPOBAHHE HKOJOTHYECKOM KYJIBTYpPhl U
3KOJIOTUYECKON IPAaMOTHOCTHU HACEJICHUSL.

JdeMoHCcTpanuu

[Toptpetsl: A. I'ym6oasar, K. ®@. Pyawse, H. A. Ceseprios, O. I'ekkensb, A. Tencnu, B. H.
Cyxkaués.

Tabnuiel u cxembl: «Paznensl skomoruny, «MeTobl 3KoJIorun», «CxeMa MOHUTOPUHTA
OKPYXaroUIEH CpeIbD».

JlaGopaTopHnasi padora «/3yueHne METOIOB 3KOJIOTHYECKUX UCCIIEIOBAHUI.

Tema 7. Opranusmsl 1 cpeaa 00OMTAHUA

Okosornyeckre  (akTopel M 3aKOHOMEpHOcTH MX JeictBus. Kriaccudukarus
DKOJOTHYECKUX  (paKTOpPOB: aOWOTHYECKHE, OWoTHdeckue, aHTpornoreHnnie. OOmue
3aKOHOMEPHOCTH JIeHCTBUSI dKojorudeckux Qakropos. [IpaBuno munumyma (K. Ilnpenrens,
10. JInbux). TonepaHTHOCTh. DBPUONOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Ab6uotnueckue axtopbl. CBET Kak 3KOJIOru4Yeckuil gakrop. JleiicTBue pa3HbIX y4acTKOB
COJIHEYHOI'0 CHEKTPA HA OPraHU3Mbl. DKOJOTHMYECKHE TPYIIbl PACTEHUNM M JKUBOTHBIX IO



OTHOILECHMIO K cBeTy. CUrHanbHas poib ceeta. Doronepunoansm.

Temneparypa kak skojormdeckuii ¢aktop. JleiicTBue TemrepaTypbl Ha OpPTaHU3MBIL.
[TolikunorepMHbIE ¥ TOMOHOTEPMHBIE OPraHU3Mbl. OBPUTEPMHBIE U CTEHOTEPMHbBIE
OpTraHU3MBI.

BnaxnocTs kak skojorumdyeckuid gakrop. Ilpucnocobnenns pacteHuid K MOAAEPKAHUIO
BojgHOro Oananca. Kinaccudukanus pacTeHud mo oOTHOIIEHHIO K Boje. [IpucnocoOnenus
YKABOTHBIX K U3MEHEHHIO BOJIHOTO PEXKMMA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAS, HA3E€MHO-BO3/YIlIHAs, TOYBEHHAs, TIIyOMHHAas
NOJMOYBEHHAsl, BHYTpUOpraHu3MeHHas. DU3NKO-XMMUYECKHE OCOOEHHOCTH Cpel OOWTaHus
opranu3mMoB. [Ipucnoco0i1eHuss opraHu3MOB K KM3HU B Pa3HbIX cpeaax.

buonoruueckue putmel. BHenHue u BHyTpeHHUE pUTMbl. CyTOUHBIE U TOJUYHBIE PUTMBI.
[Tprcnoco0aeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUHN KU3HHU.

XKuznennsie Gopmbl opranu3mMoB. [lonstue o xuzHeHHou (opme. XKuzHennoie (HoOpMbl
PacTEHHMII: N1epeBbs, KyCTAPHUKH, KyCTapPHUYKH, MHOIOJICTHHE TPaBbl, OJHOJETHHUE TpPaBBHI.
XKuszHeHHsle QOpPMBI KUBOTHBIX: THAPOOMOHTBHI, T€OOHMOHTHI, a’pPOOMOHTHL. (OCOOEHHOCTU
CTPOEHUS U 00pa3a KU3HH.

buotnueckue  Qakroppl. Buumbl OHOTHYECKMX  B3aUMOJCMCTBUN:  KOHKYPEHIIWA,
XUIIHUYECTBO, cUMOUO03 U ero ¢opmbl. [lapasutusm, koonepanus, MyTyaau3M, KOMMEHCATU3M
(KkBapTUpaHTCTBO, HaxjJeOHHuYecTBO). Herpoduueckne B3auMoOIeHCTBHUS  (TONMUYECKHUE,
dopuueckne, pabpudeckue). 3HAUCHHE OMOTHYECKUX B3aMMOJICHCTBHUMA ISl CYIIECTBOBAHUS
OpPraHu3MOB B cpesie ooutanus. [IpuHINI KOHKYPEHTHOTO UCKIIIOUEHUSI.

JdeMoHCTpanuu

Tabmuupl U cxembl: «IKonorudeckue GaxTopb», «CBETOBOM CHEKTP», «IKOJIOTMUECKUE
TPyOnbl  UBOTHBIX TIO  OTHONIEHHID K  CBETY», «TElIOKpOBHBIE  KHUBOTHBIEY,
«XOJIOMHOKPOBHBIE KUBOTHbIE», «DHU3MONOTHYECKUE aJanTallud >KUBOTHBIX», «Cpeabl
oOuTaHus OpraHu3sMoBy», «buomornueckue putmbe», <« KusHeHHBIE (GOPMBI PACTCHHID,
«KuzneHnnble (HOpPMBI KUBOTHBIX», «IKOCHCTEMA IIUPOKOJIMCTBEHHOIO Jieca», «DKOCUCTEMA
XBOWHOrO Jeca», «llenm mnuranus», «XumHuuectBo», «llapazutuzm», «KoHKypeHIHs»,
«Cumbmo3y, «KoMmmeHcammsm.

O6opynoBanue: TepOapu pPAaCTCHUM € SKHUBOTHBIX, MPUCIIOCOOJICHHBIX K BIUSHHUIO
Pa3NUYHBIX DKOJOTMYECKHX (DaKTOpOB, TepOapuu  CBETONIOOMBBIX, TEHEIIOOUBBIX W
TEHEBBIHOCIIUBBIX PACTEHUM, CBETOJNIOOUBBIC, TEHEIIOOMBBIE U TEHEBBIHOCIHUBBIE KOMHATHbBIE
pacTeHusi, repbapuM M KOJUIEKUMU TEIJIONIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMUYMBBIX
pacTeHuy, 4Yyyena NOTUI W 3BEpei, repObapum pacTeHUM, OTHOCAIUMXCS K Trurpoduram,
kcepodpuTam, Me30huTaM, KOMHATHBIE PACTEHHUS MAaHHBIX TPYII, KOJUICKIIMH >KWBOTHBIX,
OOUTAIOIINUX B Pa3HbIX Cpefax, repdapuu M KOJUIEKIIMU PAaCTeHHUI M >KMBOTHBIX, 00JIaIal0IINX
yepTaMH NPHUCHOCOOJICHHOCTH K CE30HHBIM M3MEHEHHUSM YCIOBUU JKU3HU, TrepOapuu u
KOJUUIGKIIMM PACTEHUN U KUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (DOPM, KOJUJICKIIMU >KUBOTHBIX,
YYaCTBYIOIINX B PA3TUYHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopHasi padoTa «BpIsgBiIeHNE TPUCITOCOOICHUI OPraHU3MOB K BIUSTHUIO CBETAY.

Jlaboparopuasi pabora «BbisiBiIeHHME TPUCIOCOOJIIEHUH OPraHU3MOB K  BIHMSHUIO
TEMIIEPATYPBI».

JlaboparopHasi padora «AHaTOMHYECKHE OCOOEHHOCTHM PACTEHUN W3 Pa3HBIX MECT



OOHUTaHUIY.

Tema 8. IK010rus BU0B U MOMYJIANMNH

DKOJIOTHYECKUE XapaKTePUCTUKN MOMyJsauuu. [Tomysiius kak OuMoyiorndeckas cHucTeMa.
Pons HeogHOpomaHOCTH cpenbl, GU3UYECKHX OaphepoB M OCOOECHHOCTEW OHOJIOTHH BHUJIOB B
dbopMupoBaHUU TMPOCTPAHCTBEHHOM  CTPYKTYyphl momyisiuid. (OCHOBHBIE IOKa3aTelu
MOMYJISIIUU: YHUCJICHHOCTh, IUJIOTHOCTh, BO3pacTHas M IMOJOBas CTPYKTypa, POXKIAEMOCTb,
MPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALIHSI.

DKojoruyeckass CTpykTypa nonyisiuud. OLeHKa YMCICHHOCTH Nomyjsuuu. JIuHamuka
nonynsiuu U e€ peryssiua. buoTudeckuii moTeHnMan mnomyssiuud. MojeaupoBaHue
TuHaMuKA Tonynsiuu. KpuBble pocta uucleHHOCTH TomnyJsiiiuu. KpuBble BBDKHBaHUS.
Perynsmmst yucieHHOCTH TOMYJSAIUNA: POJL (PAKTOPOB, 3aBUCAIIMX M HE 3aBUCSIINX OT
IJIOTHOCTH. DKOJIOTHYECKHE cTpaTeruu BUaoB (r- u K-crparerun).

[Tonarue 00 »dKojormuyecKoW HuIIe Buaa. Mecroobutanue. MHoOroMepHas MOJEIb
skonornyeckor Humm Jx.M. Xarunncona. Pasmepsl skonornyeckor Humu. [loTeHmansHas u
peanu3oBaHHas HUIIIN.

Bua kak cucrema nomynsiuuil. Apeanbl BUAOB. BuIbl MU UX JKU3HEHHBIE CTpaTErvu.
DKONOTHYECKHE YKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEICHUS M MUIPAIMKA JKUBOTHBIX. DBHOJOTMYECKHME WHBA3UU
qy’KEePOJHBIX BUIOB.

JdemoHcTpanumn

[Toptper: k. 1. XaTunHCOH.

TabmuIel 1 CXeMBbI: « DKOJIOTHYECKHUE XapaKTEPUCTUKH TTOMYISAIuny, «IIpocTpancTBeHHas
CTPYKTypa TONyJsiuu», «Bo3pacTHble mnUpaMuIbl MHOMyiasiuuu», «CKOPOCTh 3aceleHus
MOBEPXHOCTU 3€MJIM Pa3IMYHBIMU OpraHuzMamu», «Moaenb skojoruueckodt Humm J[x. .
XaT4yuHCOHAY.

O6opynoBanue: repOapuy pacTEHUM, KOJJISKITUN KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucrnoco0iieHus: ceMsiH paCTeHUHN K pacCEeIICHUIOY.

Tema 9. DK0J10rusi CO001IECTB. JKOJOrHYecKne CHCTEMbI.

CooOmiectBa opranu3MoB. buornieHo3 u ero ctpykrypa. CBs3M MeXAy OpraHu3MaMH B
ouoleHo3e.

Okocucrema Kak oTkpbiTas cucrema (A. Jx. Tencnu). DyHKIIMOHATBHBIE OJOKHU
OpraHu3MOB B DKOCHUCTEME: MPOJYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypOBHH.
Tpoduueckue 1nenu u cetu. Adrotudeckrue 0J0KU dKocucTeM. [10YBBI U MBI B DKOCHUCTEMAX.
KpyroBopoTt BeliecTB U MOTOK SHEPTUU B SKOCUCTEME.

OcHOBHBIE MTOKa3aTeNd YKOCUCTEMBI. buomMacca u npoayKius. IK0JIOTHUYECKUE THPAMUIbI
quces, O0MoMacChl U SHEPTHUU.

Jlunamuxa oKOCUCMEM. Kamacmpoguueckue nepecmpouxu. Dnykmyayuu.
HamnpapieHnHbie 3akOHOMEpPHBIE CMEHBI COOOIIECTB — cyKieccuu. IlepBuyHbIE U BTOPUYHBIC
CYKIIECCMM W WX MOpPUYUHBL. AHTPOINOrE€HHbIE BO3JEHCTBUS Ha Ccykueccuu. KimmakcHoe
coobmiecTBo. bropasHooOpasue W IMOJHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOWYMBOCTH
COOOIIECTB.

[IpuposHbIe 3KOCUCTEMBI. JKocucmemvl 03€p U pex. IKocucmemvl MOpeu U OKeaHOos.
Irocucmemvl myHOp, 1ecos, cmeneli, nyCMmolHb.



AHTpPOIIOTEHHBIE  DKOCUCTEMBI. Arposkocucrema. ArpouneHo3. Paznuuusa Mexnay
AHTPOIIOTCHHBIMU Y TIPUPOTHBIMH SKOCHUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opoackas diopa u dayHa.
Cunantponuzanus TOpOJCKOW ¢ayHbl. buomornueckoe #  XO3SMCTBEHHOE 3HAYCHHUE
arpo3KOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTH  (OPMHPOBAHHUS  OCHOBHBIX  B3aWUMOJCHCTBUW  OpPraHW3MOB B
dKOcHCTeMax. Ponb kackaonozo s¢phgexma u 6uU008-30upukamopos (Kiouesvix 6udos) 6
@yHKyuoHuposanuu dxkocucmem. llepeHOC DdHEPrUM W BEHIECTB MEXIY CMEXKHBIMU
OKOCUCTEMaMU. Y CTOWYMBOCTh OPraHU3MOB, TOMYJAIMHA UM DKOCUCTEM B  YCIOBUSIX
€CTECTBEHHBIX U aHTPOIIOTE€HHBIX BO3JEHCTBUL.

Mexanuzmbl  8030eticmeusi  3a2pA3HEHUll  PA3HLIX MUNO8 HA  CYOOPSAHUIMEHHOM,
OpP2aHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHAX, OCHOBbL 3IKON02UUECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 8030elicmeus. MeTooI0Thsl MOHUTOPUHTA €CTECTBEHHBIX U
AQHTPOTIOTEHHBIX PKOCUCTEM.

JemoHcTpanumn

[Toptpet: A. JIx. Tencnu.

Tabmuupl u cxembl: «CTpyKTypa OMOIIEHO3a», « DKOCHCTEMA IMTUPOKOJIMCTBEHHOTO JIECay,
«JKocucTeMa XBOMHOro Jseca», «DyHKIMOHAIbHBIE TPYIIbl OPraHU3MOB B 3KOCHCTEME),
«KpyroBopor BemiectB B 3Kocucteme», «llemum mnuTaHus (nmacTOWILHAS, JIETPUTHAs)»,
«JKojoruyeckas ~ NHpaMuga  YHCe»,  «ODKOJIOTHMYecKas  mupamMuga  OMOMacCh»,
«Jkonorudeckas mupamuga sHeprum», «OOpazoBanue OonoTay, «llepBuduHasi cykieccus»,
«BoccTaHoBlieHHEe Jieca TMOCie Mmoxapa», «IKocucTeMa o03epa», «ArpoieHos», «Kpyrosopor
BELIECTB U MOTOK 3HEPIUM B arporieHosen, «IIpumepsl ypboakocucTem.

OGopynoBanue: repbapuu pacTeHUM, KOJUICKIIUM HACEKOMBIX, yydesia MTHUIl U 3BEpeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTCHUH, aKBAPUYM KaK MOJIETh YKOCUCTEMBI.

IIpakTuyeckas padora «/3yuyenue u onucanrue ypOo03KOCUCTEMBD.

JlaboparopHuasi padora «/3ydeHue pazHOOOpa3usi MEJIKUX MOYBEHHBIX WICHHUCTOHOTHX B
Pa3HbIX 3KOCHCTEMAX).

IKCKypeust «IDKCKypCcHsi B TUIIMYHBIA OHOreoleHo3 (B a1yOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJOJBHBIN WM TOMMEHHBIN JTyT, 03€p0, OOJIOTO).

IKcKypeust «DKCKYpCHUs B arpodKOCUCTEMY (Ha MOJIE WK B TETUTUYHOE XO351CTBO).

Tema 10. buocdepa — riodanbHast 3kocHUCTEMA

buocdepa — olbmiennanerapHas 000j04ka 3eMJIM, TNI€ CYIIECTBYET WU CYIIECTBOBaja
XKu3Hb. PazButHe npencraBienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. 1. Bepuanckoro
o ouocdepe. Obnactu 6nocheps! u e€ coctan. XKupoe BemniecTBO Ouocheps! u ero PyHKITUN.

3aKOHOMEpPHOCTH CyIiecTBoBaHUs Onocdepnl. OcobeHHocTu Ouochepsl Kak riodanbHON
skocucTeMbl. JluHamuyeckoe paBHOBecue B Ouocdepe. KpyroBoporel BemiectB U
OuoreoxuMuueckue NUKIbI (yriepoaa, a3oTa). PutMuuHocTs sBieHuit B Ouocdepe.

3onanbHOCTH Onocdepsnl. [lonstue o Ouome. OcHOBHBIE OMOMBI CyIIN: TYHIpA, XBOWHBIE
Jieca, CMEIIaHHbIE U IMUPOKOJIMCTBEHHBIE Jieca, CTENHU, CABAHHBI, ITYCTHIHHU, TPOIIUYECKHE Jieca,
BBICOKOTOpbsi. Kimnmar, pacTuTebHbIN U dKUBOTHBIM MUpP OMOMOB CYIIIH.

CtpykTypa ¥ (GYHKIOHS SKMBBIX CHCTEM, OIIGHKA WX PECYpCHOTO IIOTEHIMada |

onocdepHbIX PyHKIUI.



JdemoHcTpauun

[Toptpetsi: B. U. Bepnanackuii, 3. 3rocc.

Tabmuubr u cxembl: «I'eocdepst 3eminy», «KpyroBopot azora B npupojae», «Kpyrosopor
yriiepoaa B mpupojie», «Kpyropopor kucinopoaa B npuponae», « Kpyropopor Boasl B IpUpOIE»,
«OcHoBHbIe Ouombl cymm», «Knumatuueckue mnosca 3emnu», «TyHuapa», «Taiiray,
«Cmemranneii  sec», «llupokomucrBenHbi necy», «Crenb», «CaBaHHa», «llycTeiH Y,
«Tponmueckuii necy.

O6opynoBanue: repbapuu pacTeHUI pa3HbIX OMOMOB, KOJUICKIIUN KUBOTHBIX.

Tema 11. YestoBek M OKpYyKA0OLIIAs Cpeaa

DKOJIOTHYECKHE KPU3UCHI M UX MNpUuuHbL. BozzaeiicTBue uenoBeka Ha Ouocdepy.
3arps3HeHne BO3AYyIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHHWE BOJHOM cpeanl. OxpaHa
BOJHBIX pecypcoB. Pa3pymienue mouBsl. OxpaHa NOYBEHHBIX pecypcoB. I3MeHeHune KiauMara.

AHTpPONIOTEHHOE  BO3JEHCTBUE HA PACTUTEIbHBIA W JKUBOTHBIM wmup. OxpaHa
PaCTUTEILHOTO U )KUBOTHOTO MHpa. OCHOBHBIE MPUHITUITBI OXpaHbl MPUPOAbl. KpacHbie KHUTH.
Oco60 oxpansiembie nipupoanbie Tepputopun (OOIIT). botannueckue caapl U 300JI0TUUECKUE
MapKH.

OcCHOBHbBIE MPUHIIUIIBI YCTOWYMBOTO Pa3BUTHUS YEIOBEUYECTBA U MPUPOALL. PanmoHanbHOE
OPUPOAOIOIB30BAHUE U COXPAaHEHHE OWOJIOTMYEecKoro paszHooOpasus 3emiu. OOmue
3aKOHOMEPHOCTH TJIOOQJIBHBIX JSKOJOTHMYECKUX KpU3UCOB. (OCOOEHHOCTH COBPEMEHHOIO
KpU3HUCa U €T0 BEPOSITHBIE TTOCJICICTBUS.

Pa3BuTne METOJOB MOHMTOPHUHIAa PAa3BUTHUSl OMACHBIX TEXHOTEHHBIX ITPOILIECCOB.
Cucmemuvie uccnedosanusi nepexooa K pecypcocoepecaoujell U KOHKYPEHMOCNOCOOHOU
aHepeemuxe. buonoeuueckoe pasnoodbpasue u buopecypcwi. Hayuonanonvie ungopmayuonmvie
cucmemsl, obecneyugaroujue O0OCMyn K UHGOpMaAyuu no COCMOSHUIO OMOENbHbIX U008 U
akocucmem.  OcHoebl  3KOpeabunumayuu  dKocucmem U  cnocob6og  60pvbvl ¢
buonospesicoeHuamu. Pekoncmpykyusi MOpCKUX U HA3EMHBIX IKOCUCTEM.

JdeMoHCcTpanuu

Tabmuiet u  cxembl: «3arpsisHeHue aTtMocdepbl», «3arpszHeHue Truapocheps,
«3arpsi3HeHue nouBb», «llapHukoBbId 3PdekT», «Ocod0 oOxpaHseMble TPHUPOAHBIC
TeppuTOpUn», «MoOJeNn yIpaBIsgeMoro MUpay.

O6opynoBanue: ¢otorpadun OXpaHSIEMbIX pACTEHUHW U JKUBOTHBIX KpacHoil KHHTHU
Poccuiickoit @enepanuu, KpacHoil KHUTH perroHa.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOT'TA
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHS OOyUYarOIIUMUCS
IpOrpaMM CpeJHEro o0IIero 00pa3oBaHus: IMUYHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHBIC.

B cTpyKkType TMYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPaMMBbI 110 OMOJIOTUU BBIICICHBI
CIIEIyIOLIME COCTABIISIIONIME: OCO3HaHME OOYYaIOIIMMHCS POCCUUCKOW TpaskJaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOATEIHLHOCTH W CaMOOIPEACTICHHIO,
Hanuuue momusayuu K OOYyYEHHIO OHOJIOTHH, YeleHanpagieHHoe pa3eumue BHYTPEHHUX
yOeXIeHUI TUYHOCTH Ha OCHOBE KJTFOYEBBIX IIEHHOCTEN U UCTOPUYECKUX TPATUIIUNA Pa3BUTHS
OMOJIOTMUECKOTO 3HAHUS, 20MOBHOCHb U CNOCOOHOCMb 00YUAIONINXCS PYKOBOACTBOBATHCS B
CBOCH JIEATEIBHOCTH IIEHHOCTHO-CMBICIIOBEIMH  yCTaHOBKAMH, TMPHUCYIIUMH CHCTEME
OMONOrMUecKoro  00pa3oBaHUs, Haluyue MNPABOCO3HAHUS IKOIOTUYECKON  KyJbTYpHI,
CHOCOOHOCMU CMABUMb UEIHU U CTPOUTH JKU3HEHHBIE TJIAHBI.

JIMIHOCTHBIE Pe3yJIbTAaThl OCBOCHHS IPOrPaMMBbI TI0O OMOJIOTHH IOCTHTAIOTCS B €IMHCTBE
y4e0HOI ¥ BOCTIMTATEIHHON JIEATEIHHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMH POCCUHCKUMU
COIIMOKYJILTYPHBIMHU, UCTOPUICCKUMH U TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, TIPUHITHIMA
B OOIIeCTBE MpaBWJIaMUd M HOPMaMHU MOBEICHUS U CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUS,
CaMOBOCITUTAHHSI U CAMOPA3BUTHSI, PA3BUTHS BHYTPEHHEH MO3HUIIMY JTHYHOCTH, TATPUOTH3MA U
YBOXCHHS K 3aKOHY W TPABOMOPSIKY, YEIOBEKY TpyAa U CTapIieMy MOKOJICHHIO, B3AHMHOTO
yBOXECHHS, OEpPEKHOTO OTHOWIECHUS K KyJIbTYPHOMY HACIEOUI0O H  TPATUIUSIM
MHOTOHAIIMOHAIBHOr0 Hapoaa Pocculickon denepanuu, Npupoie U OKPYKarolle cpee.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS Y4YeOHOro mpeaMera «bHONOTHS»  TOJKHBI
OTpa)xaTh TOTOBHOCTh M CIOCOOHOCTH OOYyYalOUIUXCsl PYKOBOJICTBOBATHCS CHOPMUPOBAHHOU
BHYTpEHHEH TO3WIMENH JHYHOCTH, CHUCTEMOW IICHHOCTHBIX OPHUCHTAIMHA, TO3UTHBHBIX
BHYTPEHHUX YOEXKIECHWH, COOTBETCTBYIOMIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO
00IIeCcTBa, pacUIMpPEHUE KU3HEHHOTO OMBITa M ONBITA JEATEIHLHOCTH B MPOLIECCE peaTn3aliu
OCHOBHBIX HAMPAaBIICHUN BOCIIUTATEIHLHON IEATETLHOCTH, B TOM YUCJIE€ B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

C(OPMUPOBAHHOCTh TPAXKTAHCKOW TO3ZMIIMHA OOYYaIOMIETOCs Kak akTUBHOTO U
OTBETCTBEHHOTO YJ€HA POCCUNUCKOTO OOIIECTBA;

OCO3HAaHUE CBOUX KOHCTUTYLIMOHHBIX TpaB M O0OS3aHHOCTEH, YyBa)XCHHE 3aKOHA U
TIPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH JEATEIHHOCTH TPH CO3JAaHUM YICOHBIX
NPOEKTOB, PEIICHHH Y4YeOHBIX W TIO3HABATENBHBIX 3a7ad, BBINOJHEHUU OHWOJOTHMYECKUX
AKCIIEPUMEHTOB;

CHOCOOHOCTBH ONpPEACNATh COOCTBEHHYIO TIO3MILMI0O IO OTHOLIEHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHITH €€;

YMEHHE YYUTHIBAaTh B CBOMX JCHCTBUSAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C pa3HBIMH yOKIECHUSMH, KyJbTYPHBIMA IICHHOCTSIMH H
COLIMATIBHBIM TOJIOKEHUEM;



TOTOBHOCTh K COTPYAHMYECTBY B IPOIECCE COBMECTHOI'O BBINOJIHEHUS YYEOHBIX,
MO3HABATEIbHBIX M UCCIEAOBATEIbCKUX 3aJlay, YBAXXUTEIbHOIO OTHOLICHUS K MHEHUIO
OIIIOHEHTOB MPU 00CYKIEHNU CIIOPHBIX BOIPOCOB OMOJIOTHUYECKOI0 COIEPIKAHNUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOM NEATEIBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKON IpaXJaHCKOU UACHTUYHOCTH, MAaTPUOTU3MA, YBAKCHUS
K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH Iiepell PoinHOM, ropaocTy 3a CBOM Kpau, CBOKO
PonuHy, cBOMl S3bIK M KYJIBTYpYy, MPOLUIOE M HACTOSIIEE MHOIOHAIMOHAJIBLHOIO Hapozda
Poccum;

[IEHHOCTHOE OTHOIIEHUWE K MPUPOJHOMY HACIEAUI0 U TMAMSATHUKAM MPUPOJbL,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIIGHUBAaTh BKJIAJ, POCCUUCKUX YYEHBIX B CTAHOBJICHHUE U PAa3BUTHE
OMOJOTMH, TIOHMMAaHHWS 3HAYEHUS OMOJOTMM B TIO3HAHWU 3aKOHOB MPHUPOJBI, B KU3HU
YeJIoBeKa U COBPEMEHHOI'0 00111eCTBa;

uaeiiHas  yOexJAEHHOCTh, TOTOBHOCTh K CHOyXKeHHo u 3amure OTtedecTsa,
OTBETCTBEHHOCTH 32 €Tr0 Cyab0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHE TyXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOa;

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TTOBEACHMUS;

CIOCOOHOCTH OIIEHUBATH CHUTYAIUIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSIChH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HaHME JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIIEro;

OTBETCTBEHHOE OTHOUIEHWE K CBOMM pOAMUTENSAM, CO3JAHUIKD CEMbH HA OCHOBE
OCO3HAHHOT'O MPUHATHS LICHHOCTEW CEMENHOM KU3HHU B COOTBETCTBUU C TPAAUIMAMHU HAPOJIOB
Poccum;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOUas ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/1a, OOLIECTBEHHBIX OTHOIICHHUI;

MMOHUMAaHHUE YMOLIUOHAIBHOTO BO3JICCTBUS KUBOM MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPXXEHUIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMIICHHE MPOSBISITH
KaueCcTBa TBOPUYECKOW JIMYHOCTH;

S5) ¢usnyeckoro BoCNUTAHHUS, (POPMUPOBAHUA KYJIbTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJy4ms:

MOHMMAaHUE U peau3alus 310pOBOT0 U 0€30MacHOro o0pasa >KM3HH (30pOBOE MUTAHHE,
COOJTIO/IEHNE TUTHEHUYECKUX TIPABWII M HOPM, COATaHCUPOBAHHBIN PEXXUM 3aHITHI U OT/AbIXA,
perynsipHas (¢u3MUecKass aKTHUBHOCTb), OEPEKHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOUIIEHUS! K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

NOHMMAHUE I1IEHHOCTH MpaBUJl HWHAMBUAYAJIBHOTO U KOJUIEKTUBHOIO O€30MacHOro
MOBEJICHUS B CUTYalUSIX, YTPOKAIOIINX 3JJ0POBbIO U KU3HU JIIOCH;

OCO3HAHHE TOCIEJACTBUNA W HEMPUSATUS BPEIHBIX MPUBBIYEK (YMOTPEOICHUS aTKOTOJIs,
HApPKOTUKOB, KypeHHUsI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HaHHE LEHHOCTH MacTEpCTBa, TPYI0IIO0HE;



FOTOBHOCTh K  AKTHUBHOW  JICSITEIBHOCTHM  TEXHOJIOTHMYECKOM UM  COLUUAIBHOMN
HAIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSITEIIBHO BBITIOJHSTH
TaKyo JeATeIbHOCTb;

MHTEpEC K pa3inuHbIM chepaM NpopecCHOHAIBHON JIeATeTbHOCTH, YMEHHE COBEpIAThH
OCO3HAHHBIA BBIOOP Oyaymiedl mpodeccuu U peanru30BBIBATH COOCTBEHHBIE >KU3HEHHBIC
TJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPA30BAHHIO HA MPOTSIKEHUU BCEU
KU3HU;

7) 3KOJI0TUYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTMUYECKH 11€71eCO00pa3HOe OTHOIICHUE K MPUPOE KaK UCTOYHUKY KU3HU Ha 3eMIie,
OCHOBE €€ CylIeCTBOBaHMUS,

MOBBIIICHUE YPOBHS JKOJOTMUECKOW KYJNbTYPhI: TPHOOPETEHHE OMbITa TUIAHUPOBAHUS
MOCTYIIKOB M OLIEHKH X BO3MOKHBIX MOCJEACTBUI ISl OKPY>KAIOIIEH CPEebL;

OCO3HAHUE II100aIbHOTO XapaKTepa YKOJIOTHYECKUX MPOOJIeM U IyTel UX PeIlICHHUS;

CIIOCOOHOCTH UCIOJI30BATh TPUOOpETaeMble IPU U3YyUEHUU OUOJIOTUM 3HAHUSI U YMEHHUS
P PEIICHUU MPOOJIEM, CBSI3aHHBIX C PAIMOHAIBLHBIM TPHUPOAOIIOIH30BaHUEM (COOITIOICHIE
MpaBWI MOBEJEHUS B MPUPOJIC, HANIPABICHHBIX HA COXPAHEHUE PABHOBECUSI B AKOCHCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, OHOChEpHI);

aKTUBHOE HENPUATUE NCUCTBUNA, MPUHOCIIIUX BpENl OKpPY>KaloIIeH MpUpOAHOUN cpere,
YMEHHE MPOTHO3UPOBATHh HEOJIATOMPUSTHBIE HKOJOTUUECKUE MTOCIEACTBUS MPEANPUHUMAEMBIX
JIEVUCTBUM U NIPEIOTBPALLATH UX;

HaJIM4YME PA3BUTOrO HKOJOTHYECKOTO MBINIICHUS, KOJOTMUYECKOW KYJIbTYphI, OIBITA
JEATeIbBHOCTH DKOJIOTMYECKOW HAIpPaBJICHHOCTH, YMEHMs PYKOBOJICTBOBAaThHCS HMH B
MO3HABATEIbHONW, KOMMYHUKATUBHOW M COIIMAJIBHON MpPaKTHKE, TOTOBHOCTH K Y4YacTHIO B
MPAKTUYECKOHN JAEATETbHOCTU SKOJIOTMYECKON HAMPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKH U OOIIECTBEHHOM MPAKTUKH, OCHOBAaHHOIO Ha JUaJore KYJbTYD,
CIOCOOCTBYIOIIETO0 OCO3HAHUIO CBOETO MECTa B MOJIMKYJILTYPHOM MUPE;

COBEPIICHCTBOBAHUE  SI3BIKOBOM M YUTATENbCKOM  KYJNbTyphl KaK  CpEJCTBa
B3aMMO/ICHCTBUSI MEXK]1Y JIFOJbMH M MIO3HAHUS MUDA;

NOHUMaHue creuu@uKku OUOJNIOTMM KAaK HayKH, OCO3HaHUs €€ poiu B (OpPMHPOBAHUU
pallMOHAJILHOTO  HAYyYHOTO  MBIIUICHUS, CO3JaHUM 1EJOCTHOTO TMPEJCTaBICHUs 00
OKpY’XKaIOlIEM MHUpPE KaK O €IWHCTBE MPUPOJbI, YEIOBEKa M OOIIECTBa, B MO3HAHUU
MPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXPaHEHUSI IPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUH JIJI1 COBPEMEHHOU ITUBUIIU3AIMK: 00eCTIeUeHHUSI
HOBOT'O YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3/IaHUE MEPCIIEKTUBHBIX OMOTEXHOIOTHM, CLIOCOOHBIX
pemaTth pecypcHble TpoOJieMbl pa3BUTHUSI 4YEJIOBEYECTBA, IOUCKA IMyTeW BBIXOJA U3
TJI00AIBHBIX IKOJIOTHYECKUX TPoOIieM M 00ecreueHus mepexoia K yCTOWYMBOMY Pa3BUTHIO,
palMOHAILBHOMY  HWCIIOJIb30BAHUIO TMPHUPOJHBIX PECcypcoB ©  (POPMUPOBAHUIO HOBBIX
CTaHJApTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJYYCHUU OUOJOTUUECKUX 3HAHUU B LIEJISIX MOBBIMICHUS 00IIeH
KYJbTYpbl, €CTECTBEHHO-HayYHON TI'PAMOTHOCTH, KaK COCTaBHOW YacTU (PyHKIIMOHAIbHOU



IPaMOTHOCTH 00ydaroImuxcs, (GopMUpyeMOi NpH U3yUYEeHUN OUOJIOTHH;

NOHMMAHUE CYIIHOCTH METOJOB IMO3HAHMUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCINOJb30BaTh IOJy4YyaeMble 3HAHMS JJs aHainu3a U OOBSCHEHUS SBICHUI
OKpY’KaIOILIEr0 MHpa M MPOUCXOIAIMIMX B HEM HM3MEHEHMM, yMEHHUE AeiaTb 0OOCHOBAHHBIE
3aKJIIOYEHUS] Ha OCHOBE HAy4YHbIX (DAKTOB M HMMEIOHIMXCS JAHHBIX C IEJbI0 MOJYyYEHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CAMOCTOSITETIBHO HCIIOJIb30BATh OMOJIOTMYECKUE 3HAHUS JJIsl PELICHUS
npo0JieM B PEaJIbHBIX )KU3HEHHBIX CUTYAIIUAX;

OCO3HAaHHE 1IEHHOCTU HAYYHOU JIeATeNbHOCTH, TOTOBHOCTh OCYLIECTBIISTh MPOEKTHYIO U
UCCJIEI0BATENbCKYIO I€ATEIbHOCTh UHANBUIYAJBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTHh K HEMPEpPHIBHOMY OOpa30BaHHI0O W CamMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIyYEHHMIO HOBBIX 3HAaHUH MO OHMOJOTMH B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTSIMU.

METANIPEIAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC pe3yIbTaThl OCBOCHHS y4eOHOTO mpeaMera «broorusy» BKITIOYAIOT:
3HaUYMMbIEe I8 (OPMHUPOBAHHUS MHPOBO33PCHHUS OOYYAIOMIUXCS MEKIUCIUIUIMHAPHBIC
(MeXTpeaMeTHbIe) OOIEeHAYYHbIE TOHATHS, OTPAXAIONIUE IETOCTHOCTh HAYYHOW KapTHHBI
MUpa U cieruduKy METOJO0B MO3HAHUS, UCIIOJIBb3YEeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO,
DHEPrus, SIBJICHUE, MPOIECC, CUCTEMA, HAYYHbIN (aKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHUs, UCCICIOBaHNe, HAONIOJCHHE, W3MEpPEHHE, DJKCIEPUMEHT W JpPYTHE);
yYHUBEpCaAIbHBIC y4eOHBIC MEeHCTBHsI (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC, PETYJISATUBHbBIC),
oOecrieunBaomme  GopMupoBaHue  (DYHKIIMOHATLHOW TPAaMOTHOCTH W COIMAIBHOU
KOMIIETCHIIUM OOYyYaloluXcs; CHOCOOHOCTh OOYYaloOlUXCS HCIOJb30BaTh OCBOCHHBIC
MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEpCAJbHbIE yueOHBbIC JCUCTBUS B
[I03HABAaTEIbHOU U COLMAIIBHOMN IIPAKTHKE.

B pesynbrare wu3ydeHuss OMOJIOTMM HA YPOBHE CpeaHEro oOmiero oOpa3oBaHUS Yy
oOy4arorierocst OyayT copMupOBaHbI TTO3HABATEIbHBIC YHUBEPCAIbHBIC yUeOHBIE IEHCTBUSI,
KOMMYHUKATHUBHBIE YHUBEpPCAJIbHbIE Yy4ueOHBIC JEWUCTBUS, PETYJIATHUBHBIE YHHBEpCAJIbHBIC
y4eOHBIE ICHCTBUS, COBMECTHAS ACATCIBHOCTb.

MeTtanpenMeTHbIe pe3yiabTaThl OCBOSHUS MPOTPAMMBI CPEIHETO 00IIero o0pa3oBaHUs
JOJDKHBI OTPaKATh:

OByajieHHe YHMBEPCAJIbLHBIMH Y4eOHbIMH MO3HABATEIbHBIMHU JeHCTBUSMMU:

1) 6a30Bble JJOoruvYecKue JaecTBUSI:

CaMOCTOATEILHO (DOPMYJIMPOBaTh M aKTyalIM3WpOBaTh MpoOJeMy, paccMaTpuBaTh €
BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOCHHHM 3HAHWM MPUEMBI JIOTUYECKOTO MBINIJICHUS (aHaIu3a,
CUHTE3a, CpaBHEHHUS, KiIacCHU(pUKAIMKU, OO0OOIIEHUsS), PACKPHIBATH CMBICI OHOJIOTHYECKUX
NOHATUN (BBIIENATH HUX XapakKTepHble TMpPU3HAKW, YCTAHABIMBATH CBA3UM C JPYTUMH
MOHSATUSIMHU );

OTIPENISISITh TENN JCATEIHHOCTH, 3aJaBasi MapaMeTphl M KPUTEPUH WX JOCTHIKEHUS,
COOTHOCHUTH Pe3yJIbTaThl IEATEILHOCTH C MIOCTABIICHHBIMU TIEJISIMU;



UCIOJIb30BaTh OMOJIOTMYECKHE TMOHATHUSA Il OOBACHEHMS] (PAKTOB U SABJICHHH >KHUBOU
IPUPOJIBI;

CTPOUTH JIOTHYECKHE pacCyXAeHus (MHIyKTUBHbIC, ACIyKTUBHBIC, IO aHAJIOTHUH),
BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUUS B pACCMATPUBAEMBIX SIBIICHUAX, (DOPMYIUPOBATH
BBIBOJIBI U 3aKJTFOUCHUS;

IPUMEHATHh CXEMHO-MOJIENBHBIE CPEACTBA IS MPEICTABICHHS CYIIECTBEHHBIX CBSI3EH U
OTHOILIEHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaxX, a TaKKe MPOTUBOPEUHUIl pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHOOPMAITMOHHBIX UICTOYHUKAX;

pa3pabaTbiBaTh IJIJaH peIIEHUs NpoOJeMbl ¢ Y4E€TOM aHallk3a HMMEIOUIUXCS
MaTepuaIbHBIX U HEMaTEpPHUAIbHBIX PECYpPCOB;

BHOCHTb KOPPEKTUBBI B JESTEIBHOCTb, OLEHUBATH COOTBETCTBUE PE3YJbTATOB IICIISAM,
OLIEHUBATh PUCKH MOCJIEICTBUN ACSTEIbHOCTH;

KOOPJIMHUPOBATh W BBINOJIHATh PadOTy B YCJIOBHUSIX PEaTbHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPHU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a3oBble HcCIaea0BaATEIbCKIE IeiiCTBHS:

BJIa/IETh HaBbIKAMU Y4€OHO-HCCIIEI0BATENbCKON U POEKTHOM A€ATEeIbHOCTH, HaBbIKAMU
paspernieHus mpo0aeM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEILHOMY MOUCKY METOI0B
peleHus: IPaKTHIECKUX 3a7a4, MPUMEHEHUIO Pa3INYHBIX METOOB MTO3HAHUS;

UCTIONB30BaTh Pa3jMyYHbIC BUABI JEATEIBHOCTH MO TOJTYYCHHIO HOBOTO 3HAHUS, €T0
UHTEpIIpEeTaluy, TPeoOpa30BaHNIO0 U MPUMEHEHHUIO B YUEOHBIX CUTYalUsiX, B TOM YUCJE MPU
CO37IaHUM YYEOHBIX M COLIUATBHBIX MPOEKTOB;

dbopMupoBaTh HAyYHBIH THUN MBINUICHHUS, BJIAAETh HAYYHOW TEPMHUHOJIOTHEH,
KITIOYEBBIMH MTOHATHSIMHU U METO/IaMU;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIE 33Ja4d B 0Opa30BATENbHOU JESATEIBHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh [IPUYMHHO-CJICICTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3ajady, BBIIIBUTaTh
TUNOTEe3y €€ peIleHHs, HaXOAWTh apryMEHTHI ISl JOKa3aTeNbhCTBA CBOMX YTBEPIKICHUH,
3aJaBaTh MapaMeTPbl M KPUTEPUH PEIICHNUS;

aHAJIM3UPOBAaTh TMOJMY4YCHHbIE B XOJE pEIHICHUS 3alaydl pe3yibTaTbl, KPUTUYECKU
OLIEHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATH MPUOOPETEHHBIN OIBIT;

OCYUIECTBJIATh LEJIEHANPABICHHBIA MMOUCK MEPEHOCa CPEJICTB U CIOCOOOB JIEUCTBUS B
po(eCCHOHANTBHYIO CPENY;

yMETb TMEPEHOCUTHh 3HAHWs B I[IO3HABATEJbHYI0O M TPAKTUYECKYI0 oO01acTu
KU3HEIEATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeH;

BBIIBUTAaTh HOBBIC HWJCH, MpEAJiaraTb OPUTHHANBHBIE TOJIXOJbl U PEIICHUS, CTaBUTh
poOJIeMBbI U 3aJ1a4H, JOMYCKAIOIIUE aIbTEPHATUBHBIC PEIICHHUS.

3) pab6ora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3NIMUHBIX UCTOYHUKAX MHPOpMALUU (TEKCTe y4eOHOro mocoous,
HAYYHO-TIOMYJISIPHOM ~ JUTeparype,  OHOJOTMYECKHMX  CJIOBapsAX H  CIPABOYHHUKAX,
KOMIBIOTEPHBIX 0a3ax naHHBIX, B MHTepHeTe), aHaIM3upoBaTh MH(DOPMAIMIO PABIAYHBIX



BUIOB © (GopM TpeACTaBICHHS, KPUTUYCCKH OICHWBATh €€ JIOCTOBEPHOCTH W
HEMTPOTUBOPEUNBOCTH;

dbopMyIUpOBaTh 3aMpPOChl U MPUMEHSATh Pa3IUYHbIE METOJbI MPH TOWCKE U O0TOOpe
Ouonornyeckor nHpopmaIu, He0OX0IMMOM /1JIsl BHITIOJIHEHUSI YUEOHBIX 3a/1a4;

pUOOPETaTh OIBIT UCIOJIB30BAaHUS WH()OPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHM,
COBEPIIIEHCTBOBATH KYJbTYPY aKTHBHOTO MCTIOJIB30BAHMS PA3IMUHBIX TOMCKOBBIX CHCTEM;

CaMOCTOATENFHO BBIOMpATh ONTUMAIBHYIO (OPMY TIPEICTaBICHUS OMOJIOTHUYECKOU
nHpopManuu (cxemsl, rpaduKHu, AUATPAMMBbI, TaOJIUIIBI, PUCYHKU U JIPYTOe);

WCIIOJIB30BaTh HAYYHBIM SI3bIK B KayeCTBE CPEJICTBA MPU paboTe ¢ OHOJOTHUYECKOU
uH(pOpMaIe: TPUMEHATh XUMHUYECKUE, PU3MIECKIE W MAaTEeMATHYCCKUE 3HAKH W CHUMBOJIBI,
dbopmyrel, ab0OpeBUaTypy, HOMEHKJIATYPYy, HCIOIL30BaTh M TPEOOPA30OBHIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATIISAHOCTH;

BIAJCTh HABBIKAMU pACMO3HaBaHUA W 3allUThl HMHPOpPMALUU, HWHOOPMAIMOHHOU
0e30MacHOCTH JTUYHOCTH.

OBjajieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) ob61enmne:

OCYIIECTBJISATH KOMMYHHUKAIIUU BO BCeX cpepax KU3HH, aKTUBHO yUaCTBOBATh B IUAJIOTE
WM JUCKYCCHUU MO CYIECTBY 00CYKJaeMOi TeMbl (yMEHHUE 3a7aBaTh BOMPOCHI, BHICKA3bIBATh
CY)KIEHUS OTHOCHUTEIHHO BBIMOJHEHUS TMpeajiaracMoi 3aJadd, yYUTHIBAaTh WHTEPECHI U
COTJIaCOBAaHHOCTH MO3HIINI IPYTUX YUYACTHUKOB JINAJIOTA WM TUCKYCCHH);

pacmo3HaBaTh HeBepOaTbHBIC CPEACTBA OOIICHHS, MOHMMATh 3HAYEHHE COIHMAIBHBIX
3HAKOB, MPEMOCHIIIOK BOSHUKHOBEHUSI KOH(DIUKTHBIX CUTYAIM, YMETh CMSATYaTh KOH(PIUKTHI
U BECTHU TIEPETOBOPHI;

BIAJCTh PA3IMIHBIMK CITOCOOaMH OOIIEHUS M B3aWMOCHCTBUS, TIOHUMATh HaMEpPEHUs
JIPYTHUX JIFOJICH, TTPOSIBIISITh YBOKUTEIBHOE OTHOIIIEHUE K COOCCETHUKY M B KOPPEKTHOU (hopme
bopMyIUpPOBAaTh CBOU BO3PAKEHUS,

Pa3BEPHYTO U JIOTUYHO HU3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHaA [1eITeJIbHOCTh:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON W WHIUBUIYAIbHON pabOThl MpU
pelieHrr  OWOJIOTHYECKON  mpoOiieMbl, OOOCHOBBIBaTH HEOOXOJUMOCTh MNPUMEHEHUS
IpyNnoBbIX (hOPM B3aUMOJEHCTBUS NPU PEllIeHUH Y4eOHOM 3a/1auu;

BBIOMPATh TEMATHUKY M METOJbI COBMECTHBIX JCHCTBUN C y4ETOM OOIIUX WHTEPECOB U
BO3MOXHOCTEH Ka)I0T0 WiICHA KOJIJICKTHBA,

NPUHUMATh IIEJIM COBMECTHOHN JIE€SATEIbHOCTH, OPTaHM30BBIBATH M KOOPJAMHHPOBATH
JNEUCTBUA TO €€ JOCTHMIXKEHHUIO: COCTABJIATH IUIaH JCHCTBUM, pacmpenesisiTb poJih C y4E€TOM
MHEHUH YYaCTHHKOB, 00CYKJIaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KA4eCTBO CBOETO BKJIaJa M KaXKIOTO YYacCTHHMKA KOMaHABI B OOIMIUN
pPE3yNbTAT MO Pa3paboTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OLIEHUBATh UJIEU C MO3UIIMU HOBHU3HBI, OPUTMHAIHLHOCTH,
MPaKTUYECKON 3HAYNMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETUYECKOE TIOBEICHUE B Pa3IMYHBIX CHUTYAIHsIX,
MIPOSIBIISITH TBOPYECTBO M BOOOPAKECHHE, OBITh HHUITHATHBHBIM.



OBJ1aJIeHHe YHUBEPCAJIbHBIMHU PEryJSTUBHBIMU AeICTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS JUIsl BBISBICHUS TPOOJIEM M HMX pelieHUs B
’KU3HEHHBIX U YYEOHBIX CUTYalUAX;

BBHIOMpaTh Ha OCHOBE OWOJOTMYECKUX 3HAHUMW IICJICBBIE W CMBICIOBBIE YCTAaHOBKU B
CBOHUX JICMCTBHUSX W IMOCTYINKAaxX IO OTHOLICHUIO K YXUBOM IMPUPOAE, CBOEMY 3I0POBBIO H
3I0POBBIO OKPYKAIOIIUX;

CaMOCTOATENLHO OCYIIECTBIISATh MO3HABATEIBHYIO JIEATENbHOCTD, BBISBIATH MPOOIEMBI,
CTaBUTh W (POPMYJHUPOBATh COOCTBEHHBIC 3aJayd B O0OpPa30BATEIbHOU JEATCIIBHOCTH H
JKU3HEHHBIX CUTYalLHSX;

CaMOCTOSITEIbHO COCTaBJIATh IUIAaH pPEUIEHUS TMPOOJEMbl C YYETOM HUMEIOIIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUI;

JIaBaTh OLIEHKY HOBBIM CHUTYalIMsIM;

pacuIupsTh paMKu y4eOHOI0 MpeIMEeTa Ha OCHOBE JIMUHBIX MTPEATIOUTCHHUM;

JieJIaTh OCO3HAHHBIN BBIOODP, ApTyMEHTUPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBAThH IPHOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO M TIPOSBICHUIO IHUPOKON DSPYAMIIMH B Pa3HBIX
00JacTsAX 3HAHUM, TTOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPO.Ib:

JIaBaTh OLIEHKY HOBBIM CHUTYAaIUsIM, BHOCUTh KOPPEKTHBBI B JEATEIBHOCTH, OLICHUBAThH
COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIAJCTh HABBIKAMHM I[IO3HABATENIbHOM pe(diIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX
JICUCTBUII W MBICIUTENBHBIX IPOLECCOB, UX PE3YJbTAaTOB M OCHOBAHWM, HCMOJIb30BaTh
npuéMbl pedIeKCUU JJIsl OLICHKU CUTYalllH, BLIOOpA BEPHOTO PEIICHNS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO ITPUHUMATH PEIIEHUS IO UX CHUKECHUIO;

IIPUHUMATh MOTUBBI U apTYMEHTHI APYTHUX IIPU aHAJIN3€E PE3YJIbTATOB JACSITEIBHOCTH;

3) npuHsATHE ce0s1 U APYTrUX:

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

MIPUHUMATh MOTHBBI U apTYMEHTHI APYTHUX MPH aHATN3€E PE3YJIbTATOB JIESITEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIINOKY;

pa3BUBATH CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYrOro 4esoBeKa.
ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yabTaThl OCBOEHUS cofepx aHus ydueOHoro mpeamera «buomorus» Ha
yIiyONEHHOM ypOBHE OPHEHTHUPOBAHBI Ha obOecrmedeHne mnpoduiIbHOTO  O0y4YeHHs
oOyuaroruxcs 6uonoruu. OHU BKIIIOYAIOT: crieliuduyeckue st OMOJIOTHH Hay4YHbIe 3HAHMUS,
YMEHHUSI U CHOCOOBI JIEUCTBUM MO OCBOEHHUIO, MHTEPIPETAMU U MPeoOpa3oBaHUIO 3HAHUM,
BUJBl JICATEIHHOCTH MO TIOJYYEHHUIO HOBBIX 3HAHHM M WX NPUMEHEHHUIO B PAa3IUYHBIX
y4eOHBIX, a TaKXe B pEAIbHbIX KHU3HEHHBIX cHUTyalusx. llpeameTHble pe3yabTaThl
IPEJICTaBJICHbI 110 TOJaM U3yUYeHUsI.

[IpenmeTHble pe3ysbTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» B 10 knacce
JIOJKHBI OTPaXKAaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE M POJI OMOJIOTUU B CUCTEME €CTECTBEHHBIX HaYK, B



GbopMUPOBAHUM €CTECTBEHHO-HAYYHOW KapTHUHBI MUpA, B MO3HAHUM 3aKOHOB MPUPOJBI U
peuieHnd MOpoOJeM palUOHAIBHOTO MPUPOJIONONB30BAHUS, O BKJIAJE POCCUHUCKUX U
3apyOEKHBIX YUEHBIX B Pa3BUTHE OMOJIOTHH;

BJIAJICHUE CUCTEMOW OMOJOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIAraloIIne
OMOJIOTMYECKUE TEPMHUHBI U TOHATUSA (PKU3Hb, KJIE€TKa, OpraHu3M, METa0o0JIUu3M, rOMEOCTas,
CaMOpETyYJISALIUS, CaMOBOCIPOM3BENCHHE, HACIEICTBEHHOCTh, HW3MEHYMBOCTb, pPOCT U
pasButHe), Ouosnormueckue Teopuu (kierounas teopus T. IlIBamna, M. Ilneiinena, P.
BupxoBa, xpoMocoMHas Teopus HaclieacTBeHHocTH T. Moprana), yuenus (H. 1. BaBunosa —
O LIEHTpax MHOTroo0Opasusi U MPOUCXOKIEHUS KYJbTYPHBIX PACTEHUI ), 3aKOHBI (€IMHOOOpa3us
MMOTOMKOB TE€PBOI0 MOKOJICHUSI, PACHIEIIJICHUS, YUCTOTHI TAMET, HE3ABUCUMOTI'O HACJIEOBAHUS
I'. Menpensi, TOMOJIOTHYECKUX PSAJOB B HacieAcTBeHHOM m3meHunBocth H. WM. Basuiona),
MPUHLHUIBI (KOMIUIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMU METOJIaMHU HAYYHOT'O MO3HAHUS, UCTIOJIBb3YEMbIX B OMOJIOTMYECKUX
HCCIIEIOBAHUSIX )KUBBIX 00BEKTOB (OMUCAHUE, U3MEPEHHE, HAOIIOIeHNE, SKCTIEPUMEHT);

YMEHHE BBIACISTH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHUCJI€ OAKTEpHii, TPUOOB, PACTCHHU,
JKUBOTHBIX W YEJIOBEKAa, CTPOCHHUSI OpPraHOB M CHUCTEM OPraHOB PACTEHUMN, MKUBOTHBIX,
YEJIOBEKA, IMPOLECCOB KUBHEACATEIbHOCTH, IPOTEKAIONIMX B OpraHu3Max pacTeHUH,
J)KUBOTHBIX W 4YeJOBEKa, OMOJOTMYECKHUX TMPOIECCOB: OOMEHa BelecTB (MeTabou3M),
MIPEBPAIICHUS] SHEPTUH, OpOKEHUS, aBTOTPO(PHOTO W TETEPOTPOPHOTO THIIOB THUTAHMSI,
dboToCcHHTE3a H  XEMOCHHTE3a, MHUTO3a, Meio3a, TraMeTorenesa, SMOpHOreHesa,
MOCTAIMOPHUOHAIIBHOTO PAa3BUTHS, Pa3MHOXKEHMs, WHJMBHUIYaJIbHOTO pa3BUTHUS OpraHuU3Ma
(oHTOTEHE3a), B3aUMOCICTBUS T€HOB, FeTEPO3KCca, HCKYCCTBEHHOT0 0TOO0PA;

YMEHHE YCTAHABJIMBATH B3aUMOCBSI3U MEXKJYy OPraHOUJAMH KJIETKH U UX (PYyHKIHSIMU,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEH U UX PYHKIIUIMH, MEKy OpTaHaMH U CUCTEMaMH OPTaHOB
y pacTeHU#, KUBOTHBIX M 4YeJIOBeKa U MX (YHKIUIMH, MEXIY CHCTEMaMd OPraHOB M HUX
GyHKUMUSIMH, MEXKIY dTanaMyd oOMEHa BELIECTB, 3TalaMH KJIETOYHOrO LUKIJIA U SKM3HEHHBIX
IUKJIOB OPTraHU3MOB, JTalamMu SMOPUOHAILHOTO Pa3BUTHUS, TEHOTHUIIOM M (PEHOTHIIOM,
(deHoTUnOM U (paKTOpaMu cpeabl OOUTaAHUS;

YMEHHE BBISIBISITh OTJIMYHUTENbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE€ PACTEHUHU,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOJIb30BaTh COOTBETCTBYIOIINE apTryMEHThI, OMOJIOTMUECKYI0 TEPMHUHOJIOTHIO
Y CUMBOJIMKY JIJIS I0Ka3aTeNbCTBA POJICTBA OPraHW3MOB Pa3HBIX CUCTEMATUYECKUX TPYIIIT;

YMEHHE pellaTh OMOJOTMYECKHE 3aJadyM, BBISBIATh NPUYMHHO-CIICICTBEHHBIE CBSI3U
MEXIY HWCCIAEAYEeMbIMU OMOJOTUYECKHUMH TPOIECCaMU W SIBIICHUSMH, JelaTh BBIBOJBI H
MIPOTHO3bI HA OCHOBAHUY MOJIYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBINOJIHATH Ja00paTOpHbIe U MpakTUYecKue padoThl, cOONOAATh paBuiIa IpH
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTaTh THUIIOTE3bl, MPOBEPSATH HUX OSKCIECPUMEHTAIBHBIMU CPEJICTBAMHU,
dbopMynupys 1I€Jib HUCCIENOBAaHMS, AHAIM3UPOBATh IIOJYYEHHBIE PE3yJbTaThl U JeNaTh
BBIBO/IbI;

YMEHHE y4acCTBOBATh B Y4EOHO-HCCIIEIOBATEILCKONW paboTe MO OMOJIOTUM, DKOJOTUM U
MEJIMIIMHE, TPOBOAMMOM Ha 0a3e IIKOJBbHBIX HAYUYHBIX OOIIECTB, U MyOJUYHO MPEACTABIATH



MOJIyYEHHbIE PE3YJIbTAThl HA YUEHUYECKUX KOH(PEPEHLIUSIX;

YMEHHE OILIEHWBAaTh 3TUYECKUE aCIMEKThl COBPEMEHHBIX HCCIEJI0BaHUN B 00dacTu
Ouonoru U MeIUIMHBI (KIOHUPOBAaHHE, MCKYCCTBEHHOE OILJIOJIOTBOPEHHE, HAIPABICHHOE
U3MEHEHHE T'eHOMa U CO3/IaHKie TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYILECTBISATh OCO3HAHHBIN BBIOOP Oyayliel NpopecCuoHaIbHON JeATEIbHOCTH
B 00ylacTh OHMOJIOTMHM, MEIULMHBI, OUOTEXHOJOTMHU, BETEPUHAPHH, CEIBCKOrO XO35KCTBa,
NUIIEBON TNPOMBIIUIEHHOCTH, YTIyOJsTh MO3HABATENIbHBIN HWHTEpEC, HaIpaBJICHHBIM Ha
OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH MPOPEcCUn | MPOJOJDKEHHE OHOJIOTUYECKOTO
o0pa30BaHus B OPTaHU3AHUSAX CPEIHETO MPOPECCUOHAIBHOIO U BBICIIETO 00pa30BaHMUS.

[IpenmeTHble pe3ysbTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» B 11 knacce
JOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTb 3HAHUI O MECTE U POJIK OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(GbOopMHpPOBAaHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHUPA, B MO3HAHUMU 3aKOHOB
PUPOABI U PEUICHUH SKOJOTUYECKUX MPOOJIEM YETOBEYECTBA, a TAKKE B PEIICHUH BOIIPOCOB
pPalMOHAIBHOTO MPUPOJIONOJIb30BaHUSA, U B (OPMUPOBAHMM LEHHOCTHOIO OTHOUIEHUS K
npupojie, OOIIECTBY, YEIOBEKY, O BKJIAJE POCCHHCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OHMOJIOTHH;

yMEHHUE BJIAJIETh CUCTEMON OMOJOTMYECKUX 3HAHUM, KOTOpask BKIIIOYAET ONpEeEICHUS U
MOHMMAaHUE CYIIHOCTH OCHOBOMOJArarouIMxX OHOJOTMYECKMX TEPMUHOB M MOHATUH (BUZ,
sKocucTeMa, Ouocdepa), Ouomornmueckue Teopuu (dBomtonnoHHas Tteopus Y. JlapBuHa,
CUHTeTHYEecKass Teopus 3Bostonun), yueHus (A. H. CeBepiioBa — 0 MyTAX U HampaBICHUSIX
spomoruu, B.W. Bepnaackoro — o 6uocdepe), 3akoHbl (T€eHETUYECKOro paBHOBecus JIk.
Xapau u B. BaiinOepra, 3aponpimeBoro cxojactsa K. M. bapa), npaBuna (Munumyma lO.
JIubuxa, HSKOJOrMYECKOW NUpaMUIbl SHEpPruu), rumnore3nl (rumore3a «mupa PHK» V.
['unGepra);

YMEHHUE BIJIAJIETh OCHOBHBIMM METOJAaMU HAy4HOIO IIO3HAHUS, HCIOJIb3YEMBIMU B
OMOJIOTUYECKUX HCCIIEAOBAHUIX >KUBBIX OOBEKTOB M JKOCHCTEM (OIKMCaHUE, HU3MEPEHHE,
HaO0JII0ICHUE, SKCIIEPUMEHT), CLIOCOOaMU BBISIBIIEHUS U OLICHKU aHTPOIIOIN€HHBIX U3MEHEHUH B
PUPOJE;

yYMEHHE BBIACIATh CYIIECTBEHHBbIC NPU3HAKU: BUAOB, OHOT€OLEHO30B, SKOCHUCTEM U
ounocdeprl, CTaOUIU3UPYIONIETO, ABWXKYIIETO W Pa3pbIBAIONIETO E€CTECTBEHHOTO O0TOOpa,
AIIONATPUYECKOT0 M CUMIATPUUECKOrO0 BHUIA000pA30BaHUs, BIUSHUS JBWXKYLIUX CHII
HBOJIIOIUMU Ha FeHO(OH A TMOMYJISINHU, MPUCITOCOOIEHHOCTH OPraHu3MOB K cpele OOMTaHus,
YepelOBaHUsl HAMNpaBICHU 3BOJIIOIMH, KPYrOBOPOTAa BEIIECTB W IMOTOKA DJHEPrUU B
IKOCUCTEMAX;

YMEHUE YCTaHABIMBATh B3aMMOCBSI3U MEX]Y IMPOIIECCAMH HBOJIOIUHU, JIBHKYIIUMHU
CWJIAMH aHTPOIIOr€HE3a, KOMIOHEHTAMH Pa3IMYHBIX 3KOCUCTEM U MPUCTIOCOOIECHUSAMH K HUM
OpraHU3MOB;

YMEHHE BBISIBIATH OTJIMUMTENbHBIE MPU3HAKA JKUBBIX CHCTEM, MPUCIOCOOIEHHOCTD
BUJIOB K cpele oOWTaHus, aOMOTUYECKUX U OHOTHUYECKHMX KOMIIOHEHTOB 3KOCHCTEM,
B3aMMOCBSI3€l OpPraHU3MOB B COOOIIECTBAX, AHTPONOIEHHBIX W3MEHEHUH B 3IKOCHUCTEMAaX
CBOEH MECTHOCTH;

YMEHHUE UCIOJIb30BaTh COOTBETCTBYIOIINE apryMEHThI, OMOJIOTHYECKYIO TEPMHHOJIOTHIO



¥ CUMBOJIMKY JUISI IOKa3aTe€IbCTBA POJICTBA OPraHM3MOB Pa3HBIX CHCTEMAaTHYECKUX TPYIIH,
B3aMMOCBS3M OPraHU3MOB U Cpebl OOUTaHMS, EAMHCTBA YEIOBEYECKUX pac, HEOOXOAMMOCTH
COXpaHEHHUsI MHOT0OOpa3usi BUJOB M 3KOCHUCTEM KaK YCJIOBHS COCYILIECTBOBAHUS MPUPOJIbI U
YeJIOBEUECTBA;

YMEHHE peliaTh OMOJOTHYECKHE 3aJladyM, BBISBISATh NMPUYMHHO-CICIACTBEHHBIE CBSI3U
MEXIy HCCIEAYEeMbIMH OHOJOTHYECKUMH TMPOIECCaMU U SIBICHUSMHM, AENaTh BBIBOJABI U
MIPOTHO3bI HA OCHOBAHUU MOJIYYCHHBIX PE3yJIbTAaTOB;

YMEHHE BBITIOHATH JIAOOpaTOPHBIC M MPAaKTHYECKUE PabOTHI, COONIOAATh MpaBUja MpU
paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THIIOTE3bI, IMPOBEPATh HMX OSKCIECPUMEHTAIBHBIMUA CpPEJICTBAMH,
dbopMynupys 1enb HCCICAOBaHUS, aHAIM3UPOBATH IIOJYUYCHHBIE pE3yJbTaThl WU JEJaTh
BBIBOJIBL;

YMEHHUE Y4acTBOBATh B YUEOHO-HCCIIEI0BATENHCKONW pabOTe MO OMOJIOTHH, SKOJIOTUU U
MEAWIIMHE, TPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U MyOJWYHO MPEACTABIATH
MOJTyYEHHBIEC PE3yIbTaThl HA YYCHUUECKUX KOH(PEPECHIINAX;

yMEHHE OIEHUBATh TUIIOTE3bl U TEOPUU O MPOUCXOKICHUH 3>KU3HH, YEJIOBEKA U
YeJI0OBEUYECKUX pac, O MPHUUMHAX, MOCIEACTBUIX U CHoco0ax MpeAoTBpallleHus: IN100aIbHbIX
W3MEHEHUI B Ouocdepe;

YMEHHUE OCYILECTBISATh OCO3HAHHBIN BBIOOP Oyayliel NpopecCuoHaIbHON NeATEIbHOCTH
B o0mactu OWOJOTHH, OHKOJOTHH, MPUPOJIONOIH30BAHUS, MEIUIMHBI, OWOTEXHOJOTHUH,
TICUXOJIOTUU, BETEPUHAPHUH, CEIIbCKOTO XO3SIMCTBA, MUIIEBOW MPOMBINIIIEHHOCTH, YIIIyOJISTh
MO3HABATENIbHBI MHTEpPEC, HANpaBIEHHBI Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIONICH
npodeccid ¥ TPOAOIKEHHE OMOJOTHYECKOro O0pa3oBaHWs B OPraHU3alUAX CpPETHETO
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosn4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/m N — pasieno ¢ Beero KonTpoabHbI IIpakTnyeckue gg;g? O(LB:TIZ)IBHH e
e padoThbI padoThI pecype
| buosiorus kak Hayka 1 0 0 https://resh.edu.ru
2 JKuBbl€ CHUCTEMBI M MX U3YUYEHHUE 2 0 0.5 https://resh.edu.ru
3 buosiorust KieTku 1 0 0.5 https://resh.edu.ru
4 XUMHUYECKasi OPraHu3alus KICTKH 9 0 1 https://resh.edu.ru
5 CtpoeHure U QyHKIMH KIETKU 12 0 2.5 https://resh.edu.ru
6 OOMeH BellecTB U NMpeBpallleHue YSHEPTUH B 9 1 5 hitps-/resh.cdu.ru
KIIETKE
7 Hacneﬂcmem}aﬂ MHpOpMaNA 1 9 0 0 https:/resh.edu.ru
peanuzanusi €€ B KICTKE
8 JKW3HEHHBIN ITUKIT KICTKH 6 0 1.5 https://resh.edu.ru
9 CtpoeHue U QYHKIMH OpraHU3MOB 17 0 1.5 https://resh.edu.ru
10 Pa3smHOXkeHue U pa3BUTHE OPraHU3MOB 6 0 1 https://resh.edu.ru
1 I'eneTuka — Hayka 0 HaCNEJACTBEHHOCTH U ) 0 0.5 hitps-/resh.cdu.ru
M3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 0 1 https://resh.edu.ru
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 5 0 1 https://resh.edu.ru
14 ['eneTrka yenoBeka 3 0 0.5 https://resh.edu.ru
15 Cenekiusi OpraHu3MOB 4 0 1.5 https://resh.edu.ru
16 buorexHomorus U CHHTETHYECKas 5 1 0.5 htps:/resh.cdu.ru
OuoIorHs
17 PesepBHOE BpeMst 1 0 0
OBILEE KOJIMYECTBO YACOB I10 102 5 155
[MPOT'PAMME
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11 KITACC

KoJsinuecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa
Ne ni/m B — PasieIOB HTeM Beero KonTpoabHbI IIpakTnyeckue gg;g? olBale:J)IbHu e
e padoThI padoThI pecype

1 3apoxaeHue U PasBUTHE SBOMIOLMOHHBIX 4 0 0 hitps:/resh.cdu.ru
MpeJICTaBICHHU B OMOJIOTHI

2 MUKpOIBOTIOLMS U €€ PE3YJIbTAThI 14 2 https://resh.edu.ru

3 Maxkp0o3BOIIOLHS U €€ PE3YIIBTATHI 6 0 https://resh.edu.ru

4 [TpoucxoxaeHne u pa3BUTHE KU3HU Ha 15 15 https:/resh.cdu.ru
3emie

5 [IpoucxoxaeHue yeioBeKa — aHTPOIIOTEHE3 10 1 https://resh.edu.ru
DKOJIOTUSl — HayKa O B3aUMOOTHOILIEHUSX

6 OpPraHU3MOB U HAJIOPTAHU3MEHHBIX CUCTEM 3 0.5 https://resh.edu.ru
C OKpYKAaroILeH cpeon

7 OKoJ0TUs BUAOB U NOMYJISILUM 9 0.5 https://resh.edu.ru

8 Opranu3mesl 1 cpefia 0OuTaHHs 9 1.5 https://resh.edu.ru

9 DKoJsorus coo0IIecTB. DKOJIOTHIECKIE 12 0.5 hitps-/resh.cdu.ru
CUCTEMBI

10 buocdepa — rmobanpHas sKocucTeMa 6 0 https://resh.edu.ru

11 YenoBek M OKpyXkarolas cpeaa 6 0 https://resh.edu.ru

12 PesepBHOE Bpems 8 0 https://resh.edu.ru

13 0 0 https://resh.edu.ru

OBUIEE KOJIMYECTBO YACOB I10 102 0 75

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

KoanuecTBO 4acoB

Ne

u/n Tema ypoka

Bcero

KoHTpoJbHBI
e padoThbI

IIpakTH4eckue
padoThbI

JJIeKTPOHHBbIE HU(PpOBbHIE
o0pa3oBaTe/IbHbIE PeCypChl

buonorus kak KOMIUIEKCHAs
| HAyKa U KaK 4acTh
COBPEMEHHOI0 0011ecTBa

https://resh.edu.ru/subject/lesson/3827/

JKuBbIe cCUCTEMEBI H UX
CBOWCTBA

https://www.youtube.com/watch?v=SoHkTau2BU
W

YpoBHEBas opranuzanus
KUBBIX cucteM. IIpakTuueckas
3 pabora «Hcnonp3oBanue
Pas3INYHbIX METO/I0B MPU
HN3YUCHUU KUBBIX CUCTEM».

0.5

Meroasl MONEKYJISIPHON U
KJIETOYHOM OMOTIOTHH.
[IpakTuueckas pabora
«/3yueHnue MeTo0B

4 KJICTOYHOU OMOJIOTHU
(xpomatorpadusi,
ateKTpodopes,
nuddepeHnranibHoe
neaTpudyruposanue, [TLP)»

0.5

https://resh.edu.ru/subject/lesson/5383/

5 XMMHYECKUN COCTAB KJIETKU

https://www.youtube.com/watch?v=GzTO2vLzyL
A

MuHepasnbHbIE BELIECTBA
6 KJIETKH, UX OHoJIorn4ecKas
poiib

https://www.youtube.com/watch?v=151V-fy1KLc¢

Oprannueckue BelecTBa
KJIETKU — OEJIKH.
JlaGopatopHas pabota
«ObnHapyxeHue OCJIKOB C

0.5

https://resh.edu.ru/subject/lesson/5397/



https://resh.edu.ru/subject/lesson/3827/
https://www.youtube.com/watch?v=SoHkTau2BUw
https://www.youtube.com/watch?v=SoHkTau2BUw
https://resh.edu.ru/subject/lesson/5383/
https://www.youtube.com/watch?v=GzTO2vLzyLA
https://www.youtube.com/watch?v=GzTO2vLzyLA
https://www.youtube.com/watch?v=15lV-fy1KLc
https://resh.edu.ru/subject/lesson/5397/

IIOMOUIBIO KaYE€CTBEHHBIX
pEaAKLIHI»

CaoiicTBa, K1accudukanus u
byHKIMHN O0EIKOB

https://www.youtube.com/watch?v=IKstGzYECK
Q

OpFaHI/I‘-IeCKI/Ie BCIICCTBA
KJICTKHU — YIJICBOABI

https://www.youtube.com/watch?v=IKstGzYECK

Q

10

Oprannueckue BemecTna
KJICTKU — JIMMUBI

https://resh.edu.ru/subject/lesson/3840/

11

Hyxneunoseie kucnotsl. JJHK
u PHK. JIaGopaTtopHas pabora
«HccnenoBanre HYKJIEUHOBBIX
KHCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3IUYHbIX
OpPTaHH3MOBY

0.5

https://www.youtube.com/watch?v=hfwgRQTpYb

12

Crpoenne u pynkuun ATO.

Hpyrue
Hykieosunrpupocdarsl (HTD)

https://resh.edu.ru/subject/lesson/3840/

13

CexsennpoBanue JIHK.
MeTo1bI TEHOMUKH,
TPAHCKPUIITOMUKH,
MIPOTEOMHUKH.

https://resh.edu.ru/subject/lesson/3840/

14

Bupycsl — BHEKJIETOYHBIE
(GhOpMBI KU3HU U OOTUTaTHBIC
napas3uthl. [IpakTrnueckas
pabota «Co3nanue Moaenu
BUpYyCa»

0.5

https://www.youtube.com/watch?v=BD 60WhZvf

15

Bupychrbie 3a0oeBanus
Yel0BeKa, )KUBOTHBIX,
pacTeHui

16

Hcropust OTKpBITUS U U3YUYEHUS
kneTku. Knerounas reopus

https://resh.edu.ru/subject/lesson/1587/

17

Merozsl CTpYKTYpHOI
Ouoaorun

https://resh.edu.ru/subject/lesson/1588/

18

Tumel KIeToK.



https://www.youtube.com/watch?v=IKstGzYECKQ
https://www.youtube.com/watch?v=IKstGzYECKQ
https://www.youtube.com/watch?v=IKstGzYECKQ
https://www.youtube.com/watch?v=IKstGzYECKQ
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpYb
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=BD_6OWhZvf
https://resh.edu.ru/subject/lesson/1587/
https://resh.edu.ru/subject/lesson/1588/

HpOKapI/IOTI/ILIeCKaH KJICTKa

19

CrtpoeHne 3yKapuoTHYECKON
kneTku. [Ipaktuueckas padota
«3y4eHune CBOMCTB KIETOYHOU
MeMOpaHbD»

0.5

20

[ToBepxHOCTHBIN anmapar
KJIIETKU

https://resh.edu.ru/subject/lesson/3847/

21

OnHoMeMOpaHHbBIE OPTaHOU/IBI
kieTku. [Ipaktuueckas padbota
«W3yuenne nBMKEHUS
OUTOILIaA3MbI B paCTUTCIIbHBIX
KJIETKaX)»

0.5

22

[ToryaBTOHOMHBIE OPTaHOH/IBI
KJICTKU: MUTOXOHIPHH,
iactuabl. JlabopaTopHas
pabora «HccnenoBanue
I1a3MOJIM3a U JIeTIIIa3MOJIN3a B
PACTUTCIIBHBIX KJICTKAX»

0.5

23

HemeMOpaHHBIE OpraHOUTBI
KJIETKH

24

Crpoenue u GyHKIHH sipa

https://resh.edu.ru/subject/lesson/2486/

25

CpaBHutenbHas
XapaKTePUCTHKA KIETOK
aykapuort. JlabopaTopHas
pabota «/3ydyenne cTpoeHus
KJIETOK pa3JIU4HbIX
OpPTaHHU3MOBY.

0.5

26

AccuMungnusa u
JTUCCUMITSALINS — JBE
CTOpPOHBI MeTabonu3Ma. THmbl
oOMeHa BelIeCTB.
JlaGopatopHas pabota
«3ydeHne KaTaIuTHYECKOU
AKTUBHOCTH (pepMeHTOB (Ha

0.5



https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/2486/

IpUMepe aMIIIa3bl WU
KaTaiasbl)»

27

benku-akTHBaTOPHI U OCITKH-
UHTHOUTOPBI

28

DepMEeHTaTUBHBIN XapaKTep
pEaKLHii KJIETOYHOTO
MeTtabonusma. JlaboparopHas
pabora «13yuenue
(dbepMEeHTaTUBHOTO
pacLieIieHus: NePOKCuaa
BOJIOPO/Ia B PaCTUTEIbHBIX U
YKUBOTHBIX KJIETKaX»

0.5

https://resh.edu.ru/subject/lesson/3917/

29

ABTOTpO(DHBIN THIT 0OMEHa
BEILECTB

30

XemocuHntes. JlaboparopHas
pabota «CpaBHEHHE MTPOIIECCOB
dboTocuHTE3a U XEMOCUHTE3a»

0.5

31

dortocunTes

https://resh.edu.ru/subject/lesson/3917/

32

AHa3’p0OOHBIC OpPTaHU3MBI.
Bunbr Opoxenus.
JlaGopaTtopHnasi pabota
«CpaBHEHME MTPOLIECCOB
OpO’KEeHHUS U ABIXaHUS»

0.5

33

AspoOHBIE OpraHU3MBI. DTaIlbl
HHEPreTHUECKOro ooMeHa

34

OHeprust MEMOPaHHOTO
rpagueHTa npotoHoB. CuHTE3
AT®: pabota npoTOHHOM
AT®-cuHTa3bI

https://resh.edu.ru/subject/lesson/5352/

35

Peakunn MaTpuyHOro cUHTE3a

https://resh.edu.ru/subject/lesson/3917/

36

Tpanckpunuus — MaTpUYHBINA
cunte3 PHK

https://resh.edu.ru/subject/lesson/5352/

37

Tpancnsinms U €€ Tanbl

https://resh.edu.ru/subject/lesson/3939/



https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3939/

38

KoaupoBanue aMHHOKHCIIOT.
Ponb pubocom B Ouocunrese
Oenka

https://yandex.ru/video/preview/168264230179934

39

MonekynsipHbIe MEXaHU3MBI
DKCIIPECCUH T'€HOB Y 9YKapHOT.

https://resh.edu.ru/subject/lesson/3939/

40

Opranu3zanys resomMa y
POKapUOT U 3YKapUoT

https://resh.edu.ru/subject/lesson/3939/

41

Hanotexnonoruu B 6uonoruu
u MeauiuHe. KoHTpoiapHas
pabota Ne |

42

JKU3HEHHBIN UK KJIETKU

https://resh.edu.ru/subject/lesson/3927/

43

Marpuunbiii cuate3 JJHK

44

TkaHu pacTeHuHil.
JlaboparopHnas paboTa
«M3yueHne TKaHel pacTEHUID)

0.5

https://www.youtube.com/watch?v=-kTF5eSIdJA

45

Xpomocomsbl. JlaboparopHas
pabota «M3y4yeHue XxpoMocom
Ha TOTOBBIX
MHUKpOIpenapaTax»

0.5

https://resh.edu.ru/subject/lesson/3927/

46

JlelieHre KIIeTKU — MHUTO3

47

Tune! knetok. Kapuokunes u
nuToKuHe3. JlaboparopHas
pabota «Habmonenue murosa
B KJIETKaX KOHYHMKA KOPEIIKa
JyKa (Ha TOTOBBIX
MUKpOIpenaparax)»

0.5

https://www.youtube.com/watch?v=bqGhE50XcL

48

Meiios

https://resh.edu.ru/subject/lesson/6770/

49

l'amerorenes. ObpazoBanue u
pa3BUTHE TIOJOBBIX KIETOK.
JlaGopaTtopHnast pabota
«M3y4yeHune cTpoeHUs MOJIOBBIX
KJICTOK Ha I'OTOBBIX
MUKpOIpenapaTaxy

0.5



https://yandex.ru/video/preview/168264230179934
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3927/
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Per YIS ) KU3HCHHOI'O TUKJIa

50 0 0
KJIETOK
51 OpraHusM Kak eIMHO€ LIEJI0E. 0 0
TkaHW )KUBOTHBIX U YEJIOBEKA.
52 JlaboparopHnas paboTa 0 0.5
«M3yueHne TKaHEN KUBOTHBIX)»
Opranel. CucTeMbl OPraHoB.
53 Jlabopatopnas pabora 0 0.5 https://resh.edu.ru/subject/lesson/6769/
«3y4yeHue opratos
IIBETKOBOT'O PACTEHU S
54 Omnopa Tena OpraHu3MoB 0 0
55 JBM>XKeHHE OPraHu3MOB 0 0
56 [IuTanue opraHu3MoB 0 0 https://resh.edu.ru/subject/lesson/6759/
[IuTanue Mo3BOHOYHBIX
57 J)KUBOTHBIX. [IniieBapuTenpHas 0 0
CHCTEMa YCI0BEKa
58 JTHXAHHC OPTAHH3MOB 0 0 Ettpsf//resh.edu.ru/subl:ect/lesson/2489/
ttps://resh.edu.ru/subject/lesson/6760/
59 JBIXAHHE NI03BOHOUHEIX 0 0 https://resh.edu.ru/subject/lesson/1581/
JKUBOTHBIX U YEJIOBEKA
60 Tpancriopr seutects y 0 0 https://resh.edu.ru/subject/lesson/2217/
OpraHU3MOB
KposenocHas cucrema
61 MMO3BOHOYHBIX JKUBOTHBIX B 0 0 https://resh.edu.ru/subject/lesson/1580/
yeJoBeKa
62 Bolaenenue y opranu3smMoB 0 0
63 3amuTa y OpraHu3MoB 0 0
64 HMMmyHHas cucTema 4enoBeka 0 0 https://resh.edu.ru/subject/lesson/5359/
65 PazgpaxkxumocTs u perymismus y 0 0
OpraHu3MOB
I'ymopanbHas peryaanus u
66 SH/IOKPUHHAS CUCTEMA 0 0

JKMBOTHBIX U YCJIOBCKA.



https://resh.edu.ru/subject/lesson/6769/
https://resh.edu.ru/subject/lesson/6759/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6760/
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https://resh.edu.ru/subject/lesson/1580/
https://resh.edu.ru/subject/lesson/5359/

67

DopMBbl pa3MHOKEHUS
OpraHu3MOB

https://resh.edu.ru/subject/lesson/3927/

68

[TonoBoe pa3MHOKEHUE

69

WNunuBunyanpHOE pa3sBuTHE
OpPraHU3MOB — OHTOI'€HE3

https://resh.edu.ru/subject/lesson/5630/

70

3akJiajika OpraHoB M TKaHEH U3
3apOJIBIIIEBHIX JINCTKOB

https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/

71

PocT u pa3BuTHe XKHUBOTHBIX.
JlaGopaTtopHnas pabota
«BpIABIEHNE TPU3HAKOB
CXOZICTBA 3apOAbIIICH
MTO3BOHOYHBIX JKHBOTHBIX)

0.5

72

PasMHOkeHUE U pa3BUTHE
pactenuii. JlaboparopHas
pabota «CTpoeHHE OpraHOB
Pa3MHOKEHHUS BBICIIUX
pacTeHu»

0.5

https://resh.edu.ru/subject/lesson/5359/

73

Hctopust ctaHOoBIEHUS U
pPa3BUTHS F€HETUKH KaK HAyKU

74

OCHOBHBIE IOHATHUS U
CUMBOJIbI T€HETHKHU.
JlaGopaTtopHnas pabota
«/Ipo3oduina kak 00bEKT
TeHETUYECKUX MCCIIE0BaHUIN

0.5

75

3aKOHOMEPHOCTH
HacJIEJOBaHMsI IPU3HAKOB.
Monorubpuaaoe
ckpemmBanue. [IpakTuueckas
pabora "U3yuenue
pe3yJIbTaTOB MOHOTMOPUHOTO
CKpeIIMBaHUs y 1p0o30duist"

0.5

https://resh.edu.ru/subject/lesson/5386/

76

[HuTonormyeckrne OCHOBBI
MOHOTUOPHUIHOTO
CKpEIBAHHS

https://resh.edu.ru/subject/lesson/5386/



https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/5386/

77

AHanu3upytoiee
ckpemuBanue. Hermonnoe
JOMHMHHUPOBAaHUE

78

JlurubpuiHoe cKperuBaHue.
[IpakTuueckas pabora
«M3y4yeHune pe3ynbTaToB
JTUTUOPUTHOTO CKPEIINBAHUS Y
JPO30(UITBIY

0.5

https://resh.edu.ru/subject/lesson/4725/

79

[MuTomoruyeckue OCHOBBI
JUTHOPHTHOTO CKPEITUBAHUS

https://resh.edu.ru/subject/lesson/4725/

80

CremieHHOe HACIEI0OBaHNE
IPU3HAKOB

https://resh.edu.ru/subject/lesson/4755/

81

XpoMocoMHas Teopus
HaCJIEICTBEHHOCTHU

82

I'eneruka mmona

83

I'eHoTHnn Kak nejaocTHas
cucTeMa

84

['eneTnueckuii KOHTPOJIb
pPa3BUTHUA paCTeHHfI, JKHUBOTHBIX
U 4eJIOBeKa

85

N3MeHYMBOCTh IPU3HAKOB.
Buasl n3aMeHUMBOCTH

https://resh.edu.ru/subject/lesson/5387/

86

Monuduxarrontas
N3MEHYUBOCTD

https://resh.edu.ru/subject/lesson/5387/

87

Bapuaunonsslii psia u
BapUallMOHHAsl KpUBasl.
JlaGopaTtopHnas pabota
«HccnenoBanue
3aKOHOMEPHOCTEMN
MOIU(DUKAITMOHHOM
n3MeH4nuBoCTH. [TocTpoeHue
BApUALIMOHHOTO Psiia U
BApUALIMOHHON KPUBOI»

0.5

88

T'eHoTunnueckas

https://resh.edu.ru/subject/lesson/5387/



https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4755/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/

U3MEHYUBOCTD.
KoMmOuuaTuBHas
U3MEHYUBOCTH

89

MyTanoHHast U3MEHYUBOCTb.
[IpakTuueckas pabora
«Myrtanuu y npo3oduisl (Ha
TOTOBBIX MUKpOIIpenapaTax)»

0.5

https://resh.edu.ru/subject/lesson/5387/

90

I'eneTnka JenoBeka.
[TpaxTrueckas pabota
«CocraBiieHye U aHaJIu3
POJIOCTIOBHOM»

0.5

91

MeToabl METUIIMHCKON
T€HETHKHU

https://resh.edu.ru/subject/lesson/3653/

92

3HaueHHE MEIUIIMHCKOH
TCHETHKH B MPEJOTBPAIICHUN U
JICUEHNUN T€HETUUECKUX
3a00J1€eBaHUI YeJ0BEKa

https://resh.edu.ru/subject/lesson/3653/

93

OCHOBHBIC TIOHSTHS CEJICKIIHH.
JlaboparopHas pabota
«3yueHnue copToB
KYJIBTYPHBIX PACTEHUN U IIOPOL
JIOMAIITHUX KHUBOTHBIX)»

0.5

94

MeToObI CENEKIIMOHHON
pabotsl. JlabopaTopHas pabora
«M3yuenne METONO0B CEeNeKIUU
pacTeHun»

0.5

https://resh.edu.ru/subject/lesson/3861/

95

JIOCTHXKEHMS CeJIeKIIUU
pacTeHul U KUBOTHBIX.
[IpakTuyeckas pabora

«lIpuBUBKa pacTeHMII»

0.5

https://resh.edu.ru/subject/lesson/3861/

96

3aKOHOMEPHOCTH
MYTalMOHHOTO Tpolecca.
DIureHeTrka U SIIMI€HOMUKA

97

CoxpaHeHue, u3y4eHue u



https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/

UCIIOJIb30BaHUE TCHETUYCCKUX
pecypcoB

buorexHomorus kak HayKa 1
0oTpacyib HIpOU3BOJACTBA.

98 [IpakTuueckas pabora 1 0.5 https://resh.edu.ru/subject/lesson/3939/
«3yuenue 00bHEKTOB
OMOTEXHOJIOTHIY
OcHoOBHbIE HanpaBJICHUS

99 o 1 0
CUHTETHYECKOI Onosoruu

100 XpOMOCOMHAsI U TeHHAS 1 0
WH)KCHEPUS
MenunuHckue

101 ouorexnonoruu. KontpoiapHas 1 0
pabora Ne 2

102 HtoroBbiii TECT. 1 0

OBUIEE KOJIMYECTBO YACOB 102 15.5

11O ITPOI'PAMME



https://resh.edu.ru/subject/lesson/3939/

11 KITACC

KoJsinuecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka
/i yp Beero KOH;pOJIbeI HpﬁaKanecm[e 06pa3oBATETbHbI
e padoThI padoThI e pecypebi
1 OosonionHast reopust Y. Jlapsuna 1 https://resh.edu.ru/
BIDKVIIHE CHJIBI DBOJIIOIMY BHUIOB 110 Y.

2 A yi 1 A 1 https://resh.edu.ru/
JlapBuny
Bopnba 3a cyliecTBOBaHHE, ECTECTBEHHBIN U

3 P ymu 1 https://resh.edu.ru/
UCKYCCTBEHHBIN 0TOOp
dDopMupoBaHe CHHTETUUECKON TEOPHUU

4 PMHP P 1 https://resh.edu.ru/
3BOJIIOLUU
Drarsl 3BOIOLIMOHHOTO IIPOLlecca;

5 1 pot 1 https://resh.edu.ru/
MHUKPOIBOJIIOLHUS U MAKPOIBOJIIOLIUS
TMonynamusa — 3aeMeHTapHas €IUHIIA

6 yr P A 1 1 https://resh.edu.ru/
3BOJIFOLUH
3aKoH TeHeTHYeCcKoro paBHoBecHs Jx.
Xapmau, B. BaiinbOepra. JladopaTopHasn

7 P P patop 1 0.5 https://resh.edu.ru/
padora «BbisiBIeHHEe U3BMEHYMBOCTU Y
0co0€ell OJTHOTO BUIA»

8 DOneMeHTapHbIe (PaKTOPHI IBOTIOIHUU 1 https:/resh.edu.ru/
Dddext ocHoBaremnd. DhdekT OyTEUIOUYHOTO

9 b b y 1 https://resh.edu.ru/
TOPJIBIIIKA
Murpanuu. Y30041un IOy iisaiun:

10 pal 1 yrn 1 https://resh.edu.ru/
reorpaduueckas, Ouonornueckas
EctecTBeHHbII 0TOOp — HaNpaBISIOMINN

11 P p m 1 https://resh.edu.ru/
(hakTOp IBOIIOIIUHU

12 [TosoBoii oTOOP 1 https://resh.edu.ru/
ITprcrnocoOIeHHOCTh OPraHUu3MOB KaK

13 P P 1 0.5 https://resh.edu.ru/

PE3YyJbTAaT MUKPOIBOJIOIIUHA.
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JlabopaTopHasi padora «/3ydenne
apoMop(}030B U HIMOANANITAIINI Y pacTeHUI
U ) KUBOTHBIX»

[Ipumeps! npucnocodaeHn y OpraHu3MOoB:
MopdoJoruueckue, Gru3noIoruueckue,
OMOXMMUYECKHE, IIOBEICHYECKHUE.

14 0.5 https://resh.edu.ru/
JlaGopaTopHas padora «IIpucnocobnenus
OpPraHU3MOB M UX OTHOCUTEIIbHAS
11eJI€CO00PA3HOCTHY
Bun, ero kpurepuu u CTpyKTypa.

15 JlabopaTopHasi padora «CpaBHEHHE BUIOB 0.5 https://resh.edu.ru/
110 MOP(OTOTHIECKOMY KPUTEPHIO)

16 CtpykTypa BUjaa https://resh.edu.ru/
Bunoobpa3oBanue kak pe3ybTar

17 000D pesy https://resh.edu.ru/
MHUKPOIBOJIOIUU

18 CBsi3b MUKPO?BOJIIOLIMH M 3THJIEMUOJIOTUU https://resh.edu.ru/
Makpoapomtonus. [laneoHtonornueckue

19 P H https://resh.edu.ru/
METO/Ibl U3YUEHHUS IBOJIOLUHU
buoreorpaduueckne MeToAbl U3yUEHUS

20 pag A Y https://resh.edu.ru/
SBOJIIOITUHU
OMOPHOIOTHYECKHE U CPABHUTEIHLHO-

21 MOP(OJIOTHIECKUE METO/IbI U3YUCHUS https://resh.edu.ru/
SBOJIIOITUHU
MonekyspHO-T€HETUYECKHE,

22 OMOXUMHYECKHE U MATEMATHYECKAE METOIbI https://resh.edu.ru/
H3yYEeHUS SBOJIIOIUHU

23 OO61Ke 3aKOHOMEPHOCTH SBOJIIOIHH https://resh.edu.ru/
AnantuBHas paauanus. HepaBHOMEpHOCTH

24 . pajart p p https://resh.edu.ru/
TEMITIOB JBOJIIOITUHT
HayuHble TuIioTe3sl MporucX0XKACHUS KU3HU

25 Y p g https://resh.edu.ru/
Ha 3emie

26 JloHay4dHBI€ TpEICTABICHUS O 3aPOKICHUN https://resh.edu.ru/
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KHU3HU

OcHOBHBIE 3TaIlbl HEOPraHNYECKON

27 https://resh.edu.ru/
DBOJIIOLUU

28 ['unoressl 3apoKICHUS KU3ZHU https://resh.edu.ru/
HcTopus 3emnu 1 METO/BI €€ U3YUCHHS.
JlabopaTopHas padora «3yuenue u

29 parop p Y 0.5 https://resh.edu.ru/
OTHMCaHUE UCKOMAEMBIX OCTATKOB JIPEBHUX
OpPTaHHU3MOBY

30 HavanipHble 3Tanbl opraHMuecKoi 3BOJIIOLUN https:/resh.edu.ru/

31 DBOJIIOLHS DYKAPUOT https://resh.edu.ru/
OCHOBHBIE 3TaITbI BOJTIOIUN PACTUTEIIEHOTO
mupa. [IpakTnueckast padora «M3yueHue

32 P p N P o y 0.5 https://resh.edu.ru/
0COOEHHOCTEH CTPOCHHUSI PACTCHUN Pa3HBIX
OT/IEJIOB)
OCHOBHBIE dTaMbI YBOTIOLNH ) KUBOTHOTO

33 I https://resh.edu.ru/
MHUpa
OBountonus )KkUBOTHBIX. IIpakTHyeckast

34 pabora «3yueHne 0ocCOOCHHOCTEH CTPOCHUS 0.5 https://resh.edu.ru/
II03BOHOYHBIX KUBOTHBIX)
PasButne xxu3HM Ha 3eMie o paM U

35 P https://resh.edu.ru/
TIeproIaM
MaccoBble BBIMUPAHUA — DKOJIOTHYECKUAE

36 p https://resh.edu.ru/
KPHU3HUCHI MPOIILJIOTO
CoBpEMEHHBIN DKOJIOTHYECKHAN KPU3UC, ETO

37 P p ’ https://resh.edu.ru/
0COOEHHOCTH
CoBpeMeHHas CUCTEMa OPraHUIECKOTro

38 P p https://resh.edu.ru/
MIPOIIIJIOTO
OCHOBHBIE CUCTEMATHYECKHUE TPYIIIIEI

39 py https://resh.edu.ru/
OpPTraHHU3MOB

40 AHTpONOJIOTHs — HAayKa O YEJIOBEKE https://resh.edu.ru/

41 Pa3BuTue npeacraBieHuii o https://resh.edu.ru/
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IMPOUCXOKIACHUHN YCJIIOBEKA

MecTo uenoBeKka B CUCTEME OPIraHUYECKOTO
Mmupa. Jlaboparopnas padora «/3yuenue

42 9 0.5 https://resh.edu.ru/
0COOEHHOCTEH CTPOEHUS CKEJIeTa YEeJIOBEKa,
CBSI3aHHBIX C MIPSIMOXOXKICHUEM

43 JIBMoKyIlIME CUIIBI aHTPOIIOrEHE3a https://resh.edu.ru/

44 CooTHolIeHre OHOTOTHYECKUX U hitps://resh.cdu.r/
COIMAIbHBIX ()aKTOPOB B aHTPOIIOTCHE3E

45 OcCHOBHbIE CTaJIUU aHTPOIOI'€HE3a https://resh.edu.ru/

46 [TaneoreHeTrka U najgeoreHOMUKa https://resh.edu.ru/

47 DBOJIIOLHS] COBPEMEHHOTO UeJIOBEKA https://resh.edu.ru/
UYenoseueckue pacel. [IpakTnueckasn

48 padora «M3ydyeHue s3KOJIOrM4eCcKuX 0.5 https://resh.edu.ru/
ajanTaiui 4eJ0BeKay

49 MexaucuurninHapHble METOAb hitps://resh.cdu.ru/
AHTPOIIOJIOTUU

50 3apoKICHUE U Pa3BUTHUE IKOJIOTUHU https://resh.edu.ru/
Mertonp! 3xkonoruu. JlaboparopHas padora

51 «/3yueHne MeTo0B IKOJIOTHUECKHUX 0.5 https://resh.edu.ru/
UCCIIeIOBaHUI»

59 3HaYCeHHUE DKOJIOTHUECKUX 3HAHUHN IS hitps://resh.cdu.ru/
YeJIoBeKa

53 Dkosorudeckue pakTopsl https://resh.edu.ru/
Abuotnueckue (akropsl. CBeT Kak

54 IKOJIOTHYECKUN (HaKTOP. ﬂaﬁopaTOprlﬂ 0.5 htps:/resh.edu.ru/
pa6ora «BrisiBneHue npucnocodneHuit
OpPraHU3MOB K BIIMSTHUIO CBETa»
Abunorndeckue gakropsl. Temmneparypa kak

55 akojornyeckui pakrop. Jlaboparopuasi 0.5 hitps://resh.cdu.ru/

padora «BrisiBeHue npucnocoodaeHuit
OpPraHU3MOB K BIIUSTHUIO TEMIIEpaTypb»
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Abunotnyeckue pakropsl. BraxHocTh Kak
sKosioruueckuit paxtop. Jlaboparopnas

56 1 0.5 https://resh.edu.ru/
padoTa « AHaATOMHUYECKHE OCOOCHHOCTH
pacTeHUi U3 pa3HbIX MECT OOUTAHUS»
57 Cpenpl oOuTaHus OPraHu3MOB 1 https://resh.edu.ru/
58 buosnornyeckue puTMbI 1 https://resh.edu.ru/
59 JKuzHeHnHbie GOpMBI OpraHU3MOB 1 https://resh.edu.ru/
60 buotnueckue GakTopsl 1 https://resh.edu.ru/
3HaueHre OMOTHYECKUAX B3aMMOJIEHCTBUI
61 JUIsl CYILIECTBOBAHMS OPIAaHU3MOB B Cpefie 1 https://resh.edu.ru/
oOuTaHus
62 DKOJIOTHYECKHE XapaKTePUCTUKU 1 hitps://resh.cdu.ru/
MOy JISILIUHI
OcHOBHBIE IOKA3aTeNU MOMYJISLNU:
63 YUCJIEHHOCTD, IIJIOTHOCTh, BO3pAaCTHAs U 1 https://resh.edu.ru/
TMIOJIOBAs CTPYKTYpa
OcHOBHBIE TOKA3aTENU MOMYJISLNN:
64 POXK1aeMOCTh, IPUPOCT, TEMII POCTA, 1 https://resh.edu.ru/
CMEPTHOCTb, MUTPAIllUU
65 Okosoruyeckasi CTpyKTypa MonyJisiiuu 1 https://resh.edu.ru/
66 JMHamMuka nonyJisiiuu U €€ perysinus 1 https://resh.edu.ru/
67 Kpussie pocTa UnCIEHHOCTH MOMYISLUU. 1 hitps://resh.cdu.ru/
KpuBbie BEDKUBAHUS
Okojoruyeckast HAa Bujaa. Jlaboparopnas
68 pa6ora «IIpucnocobneHus: ceMsiH pacTeHHA 1 0.5 https://resh.edu.ru/
K pacceyeHUIO»
69 Bun kak cucrema nomysisuui 1 https:/resh.edu.ru/
70 3aKOHOMEPHOCTHU TOBEJICHUS U MUTPAIUIl 1 hitps://resh.cdu.ru/
YKUBOTHBIX
71 Co00111€cTBO OpraHu3MOB — OHMOIICHO3 1 https://resh.edu.ru/
72 DKOCHCTEMA KaK OTKpbITas CUCTEMA 1 https://resh.edu.ru/



https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/

KpyroBoport BemecTB ¥ NOTOK SHEPTHUH B

73 https://resh.edu.ru/
IKOCUCTEME

74 OCHOBHBIE ITOKA3aTEIN YKOCUCTEMBI https://resh.edu.ru/

75 DKOJIOTHUECKUE TUPAMUIbI https://resh.edu.ru/

76 N3menenus cooOecTB — CYKIIECCHH https://resh.edu.ru/
IIpupoaHbIe DKOCUCTEMBI. DKOCUCTEMBI 03€

77 PHPOA . p https://resh.edu.ru/
U peK. DKOCUCTEMBbI MOPEH M OKEaHOB
ITpupoaHbIe IKOCUCTEMEL. JDKOCUCTEMBI

78 PHPOA N https://resh.edu.ru/
TYHJp, JIECOB, CTEIIEH, IMYCThIHBb

79 AHTPOINOTE€HHbIE SKOCUCTEMBbI https://resh.edu.ru/
VYp6ookocucremsl. [IpakTuueckasi padora

80 p p p 0.5 https://resh.edu.ru/
«M3yueHue u onucanune ypOoIKOCUCTEMBDY
3aKOHOMEPHOCTH (POPMUPOBAHHS OCHOBHBIX

81 B3aUMOJICHCTBHI OPraHU3MOB B https://resh.edu.ru/
3KOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arPSI3HEHUN

a3HBIX THUIIOB Ha CYOOpraHU3MEHHOM

82 p yoop ’ https://resh.edu.ru/
OpPraHU3MEHHOM, TIOMYJISIIIHOHHOM U
9KOCHCTEMHOM YPOBHSIX
buocdhepa — oOmermianerapuast 000JI04Ka

83 (bep m P https://resh.edu.ru/
3emun

84 Yuenue B. U. Bepnuanckoro o 6uochepe https://resh.edu.ru/
3aKOHOMEPHOCTH CYILIECTBOBAHUSI

85 P yH https://resh.edu.ru/
ouocdepsl
KpyrosopoTtr! BemiecTs u

86 Py P m https://resh.edu.ru/
OHOreOXUMHUYECKUE [TUKIEI
3oHanBEHOCTE OMochepsl. OCHOBHBIE OMOMBI

87 (bep https://resh.edu.ru/
CyIIu

88 YcroitunBocTh 6uocheps https:/resh.edu.ru/

89 DKOJIOTMYECKHE KPU3KUCHI U UX TIPUYUHBI https:/resh.edu.ru/

90 BosneiicTBue uenoBeka Ha bnocdepy https://resh.edu.ru/
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A o

91 HTPOTIOTEHHOE BO3ACHCTBHE Ha 1 hitps:/resh.oduru/
pacTUTEIHHBIN U JKUBOTHBIA MUP

92 OxpaHa npuposl 1 https://resh.edu.ru/

HOBHBIE MPUHITATIBI I

93 OCHOBHbIE NPHHIL YCTOMHHBOTO 1 https://resh.edu.ru/
Pa3BHUTHS YEIIOBEYECTBA U TIPUPO,IBI
PanrionansHO€ IPUPOAOIIOIH30BAHNUE U

94 coXpaHeHHe OMOJIOTHYECKOT0 pa3HOOOpa3us 1 https://resh.edu.ru/
3emun

95 Q§06meHHe 1o Teme « MHUKPO3BOIIOLHUS U 1 hitps://resh.cdu.ru/
e pe3ynbTaTh»

96 Q§o6meHHe 1o TeMe «MaKkpo3BOJOLUS U 1 hitps://resh.cdu.ru/
e€ pe3yJIbTaThI»

«IT K,

97 O606menue no Teme «I[Ipoucxoxacane u 1 hitps://resh.cdu.ru/
pa3BUTHE KU3HU HA 3eMiie»

08 O6006menue o teme «IIpoucxoxaeHue 1 htps:/resh.cduru/
YeJIOBEKa — AaHTPOIIOTEHER)»

«9Kk — HayKa

99 O060061eHne o TeMe «IDKOJIOTHS — HayKa O 1 hitps://resh.cdu.ru/
B3aMMOOTHOUICHUSIX OPTaHU3MOBY

100 O0600mmenue mo reme «OpraHu3Mbl U cpejia 1 hitps:/resh.oduru/
oOHUTaHMS»

HUE 10 TeMe «DKOJIOTHUS BUIOB U

101 O600me 1¢ 10 TeMe Jxono 70 1 https://resh.edu.ru/
TTOMYJISIHI

102 Hrororoe 3anstue. I'010Bass KOHTPOIbHAS 1
paborTa.

OBUIEE KOJIMYECTBO YACOB 110 102 75

ITPOI'PAMME
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YUYEBHO-METO/IUYECKOE OBECIEUEHUE OBPA30OBATEJILHOIO
MPOILIECCA
OBS3ATEJBHBIE YYEBHBIE MATEPHAJIBI TS YYEHUKA

* buomorus, 10, 11 xmacc/ [Taceunux B.B., Kamenckuii A.A., PyomoB A.M. u apyrue; mof

penakiueii [Taceunnka B.B., Akiinmonepuoe obmectBo «M3naTenscTBo «IIpocsemnienney

METOINYECKHUE MATEPHUAJIBI UIAA YUUTEJIA

buonorus. O6mast 6uonorust 10-11 kmaccel. Metogudeckoe nocodue kK yueOHuky B.B.
[Taceunuka. Beptukans. @I'OC

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

http://window.edu.ru
https://resh.edu.ru
www.tulaschool.ru
www.planetashkol.ru
http://nrc.edu.ru/est/r4/index.html
http://www.floranimal.ru
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