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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no yue6HOMY npeamMety "buonorus” (nanee - 6Mo0THs) HA YPOBHE CPETHETO
obmiero oopazoBanus pa3padorana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konmenuuu mnpenogaBaHus
y4eOHOTOo mpeaMera «bruosorus») U OCHOBHBIX IMOJIOKEHHH (enepanbHoi paboueit mporpaMmebl
BOCIIUTAHMS.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJIMETA «BUOJIOT US1»

VYueOnsii npenMer «buomorus» yrimy6néHHoro ypoBHs wuszydeHus (10—11 xkmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHON oOiactu «EcTecTBEHHO-HAYYHBIE MPEAMETHIY.
Cornacuo monoxenusim OI'OC COO mnpodunpHble yueOHbIE MpeIMEeThl, H3ydaeMble Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM auddepeHnranud o0ydeHuss Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHMsl M MPU3BaHbI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpeIHUM OOIIMM, CpPeIHUM MPOPECCHOHATBHBIM U BBICHIMM oOpa3oBaHHeM. B To ke Bpems
KaX/IbI U3 3TUX y4eOHBIX PEIMETOB JOJDKEH ObITh OPUEHTHPOBAH HA MPHOPUTETHOE PEIICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PA3BHBAIOIINX 33]ad, CBSI3aHHBIX C MpodopHueHTanuein
0o0y4Jaromuxcsi U CTUMYJIHPOBAHUEM HHTEpeca K KOHKPETHOW O0O0JacTH Hay4YHOro 3HAHUS,
CBSA3aHHOTO C OWOJOTHEH, MEAUIIMHON, SKOJOTUEH, IMCHUXOJOTHEH, CIIOPTOM HIM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buosiorus" naér nmpencraBiieHre O IEIH U 3a/1a4ax
u3ydeHus yaeoHoro npeamera «buonorusy» Ha yriyOJaEéHHOM ypOBHE, OMpeiesieT 00s13aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHWE, €ro CTPYKTYpUPOBAHHE MO pazieliaM U Temawm,
pacripenienieHue 1mo Kiaccam, peKOMEHAYET IMOCIe0BaTeIbHOCTh H3yYeHHs y4eOHOT0 MaTepuraa
C y4€TOM MEXINPEAMETHBIX M BHYTPHUIPEAMETHBIX CBs3€H, JIOTHKH Y4eOHOro Iporecca,
BO3PACTHBIX OCOOCHHOCTEH oOydarommxcs. B mporpamme mo OHOJOTHU pealii30BaH MPUHIIHUIT
IPEEMCTBEHHOCTH C H3y4Ye€HHEM OHMOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Omaromapst 4eMy IPOCMATPUBAETCS  HAMpPaBJIEHHOCTh Ha  TIOCIEAYIOIIEe  pa3BHTHE
OMOJIOTUYECKUX 3HAHWH, OpPWUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJIOTHUECKOTO MBIIUIEHUS, MPEJCTaBICHUNA O 3A0pOBOM 0Opas3e KM3HM, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpYXarolled NpupoiHoi cpene. B mporpamme mo
OHMOJIOTHM TaKXe TOKa3aHbl BO3MOXKHOCTH Y4eOHOro mpemmera «bHOJOTHS» B peanu3anuu
tpeboBanuiit ®I'OC COO Kk mIaHUpyeMBIM JHUYHOCTHBIM, METAIPEIMETHBIM U HPEIMETHBIM
pesyibrataM o0y4eHHs W B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Y4e€OHO-IIO3HABATEIHbHOM
NeSITeIbHOCTH O0YYaloIUXCs M0 OCBOCHMIO COZAEp)KaHUS OMOJOrMYecKoro oOpa3oBaHMs Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHus.

VYuebHblii npeaMer «buonorus» Ha ypoOBHE CpeaHEro o0mero oOpa3oBaHHS 3aBEepIIAET
Ouonornyeckoe oOpa3oBaHUE B IIKOJIE M OPMEHTHPOBAH HA pacIIMPEHUE U YriyOleHue 3HaHUH
oOyyaromuxcst O JKMBOM TNpUpPOAE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM Oumojorum,
SMOPHONIOTHN M OWOJIOTHUHM Pa3BUTHS, TEHETUKHU, CEJEKIMH, OMOTEXHOJOTHH, HBOJIOIMOHHOTIO
YUEHUSI ¥ DKOJIOTHH.

PabGouas nmporpamma yueGHoro mpeamera  «buonorus» (mpeameTrHas — o0nacTh
«EcTecTBeHHO-Hay4YHbIE IPEIMETHI») HAa YPOBHE CPEIHEro 00Iero oopa3oBaHus COCTaBICHA HA
ocHoBe TpeOoBaHMI K pe3yjibTaTaM OCBOCHHS IMPOrpaMMbl CPEIHEro OOILIero oOpa3zoBaHUA
@denepanbHOTO  TOCYNApPCTBEHHOTO  O0pa3oBaTENbHOTO  CTaHAApTa  CpeaHero  oOmIero
oOpazoBanus (nainee — ®I'OC COO), DenepanbHOil 00pa30BaTENbHON MPOrpaMMbl CPEIHETO



obmero oopazoanus (gamee — GOII COO), DenepanbHOi pabodeit mporpaMMbl 0 Y4eOHOMY
npeamery «buonorus» (nanee — ®PII «buonorus»), a Takke OpPUEHTHPOBAHA Ha ILIEJIEBHIE
IPUOPUTETHI, CHOPMYITHPOBAHHBIE B (esiepanbHOi paboueil mporpaMmMe BOCIUTAHUSI.

Uzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YPOBHE OpPUEHTHPOBAHO Ha
MOJTOTOBKY OOYYaOLIUXCsl K IMOCIEAYIONEMY MOJYyYEeHHI0 OMOJOTHYEeCKOro OOpa3oBaHUS B
By3aX W OpPraHU3alUsAX CpPeIHEro MpodeccuoHanbHOro oopazoBanus. OCHOBY €ro COAEp)KaHUsS
COCTaBIJIIET CHUCTEMa OHMOJOTMYECKUX 3HAHWUH, MOJYYCHHBIX MPHU HM3YYCHHUU OOYUYaIOIIMMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJOTMUM HAa YpPOBHE OCHOBHOIO OOIIETO
obpazoBanus, B 10—11 kmaccax 3Tv 3HaHUS MOJYYalOT pa3BUTHE. TakK, paCUIUPEHBI U YTITYOJICHBI
Ouoyornyeckne 3HaHWA O PACTEHUSX, JKUBOTHBIX, I'puOax, OaKkTepusx, OpraHu3Me YeJOBeKa,
Oo0LIMX 3aKOHOMEPHOCTSX JKHU3HM, [OINOJHUTEIBHO BKJIIOYEHbl OHOJIOTMYECKUE CBEIACHUS
MPUKIIATHOTO M TOUCKOBOTO XapaKTepa, KOTOpPhle MOXKHO HCIOJB30BaTh KaK OPUEHTHUPHI IS
MOCHeAYIOLEro Beioopa npodeccun. Bo3mokHa Takke MHTErparus OMOJOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, TTOTYICHHBIMU 00YUYaIOMIUMUCS TIPH U3y4eHUU (DU3HKHU, XUMUH,
reorpaduy 1 MaTEMaTUKH.

Crpyktypa mporpammbl 1o ydeOHOMY mpenmMery "buonorus" otpaxkaer cHUCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIN MOAXOABI K H3yueHUio Ouonoruu. CorjacHO UM, H3y4aroTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
OBOJIIOIMHM OPraHMYECKOr0 MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOTo pa3zHooOpasus
wianetel. Tak, B 10 kiacce M3ydaroTCs OCHOBBI MOJEKYJISPHOM M KIETOYHOW OWOJIOTHH,
SMOPUOJIOTHH U OMOJIOTHH Pa3BUTHS, TEHETUKU U CEJEKLNU, OMOTEXHOJIOTUN U CUHTETUYECKON
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HAHUS OOydJaromuxcs 0o OOTaHHWKE, 300JIOTHH, aHATOMUH,
¢usmnonorun yenoBeka. B 11 kiacce u3y4aroTcsi 3BOJIIOIMOHHOE YYEHUE, OCHOBBI SKOJIOTUHU U
yueHue o 6uocdepe.

VYueOubiii mnpeamer «buonorus» npu3BaH OO0ECHEUUTh OCBOCHHE OOYYaIOIIMMUCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, HUJEH, NPUHLUMIOB W TMpaBWI, JIeKallUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHON KapTHHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
0COOEHHOCTSIX KIJIETKH, OpraHu3Ma, IOMYJALuU, OHOLIeH03a, SKOCHCTEMBI, O BBIIAIOLINXCS
HAyYHBIX JOCTH)KCHMSIX, COBPEMEHHBIX HCCIIEJOBAHUSX B OHOJOTHH, TMPUKIATHBIX ACIEKTax
Ounonoruueckux 3HaHWM. {75 pa3BuTUSA U NOJAEpkKaHUS MHTepeca 00ydaromMxcs K OMOJOoTUU
Hapsily €O 3HAYUTENIbHBIM 00bEMOM TEOPETUUECKOTO MaTepuaia B COJAEPKaHUU MPOTrpaMMBbl 110
OHOJIOTUN TPETyCMOTPEHO 3HAKOMCTBO C HMCTOpWEH CTAaHOBIEHHUS M Pa3BUTHS TOW WIM MHOMN
ob0nacTu OMONOTHH, BKJIAIOM OTEUECTBEHHBIX M 3apyOeKHBIX YUEHBIX B PEIICHUE BaXKHEHIINX
OMOJOTUYECKHUX U KOJOTUYECKUX MTPOOIIEM.

HEJIN U3YYEHUSA YYEBHOI'O IIPEJIMETA «BHOJIOTI'US»

Heap usyvyenus: yue6Horo npeamera «buosnorusy» Ha yriayOI€HHOM ypOBHE — OBIAJCHHE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIMOHAIBLHOW OpraHu3alliid >KUBBIX CHCTEM
Pa3HOTO paHTa U MPUOOPETEHHE YMEHUHN MCIOJIb30BaTh 3THU 3HAHMS B (POPMUPOBAHUU MHTEpECA
K ompenenéHHoi o0mactu mpodecCHOHATbHON NeATeTbHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOPY y4eOHOTO 3aBeIeHUS sl IPOAOHKEHUS OMOJIOTHYECKOro 00pa3oBaHUsl.

JlocTrxkeHne 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha yriiyon€HHOM YpOBHE
o0ecrieunBaeTcs pelieHrueM CIeIYIOMUX 3a1au:

OCBOCHHE  OOYYaIOIIMMHCS  CHUCTEMBbl  OMOJIOTMYECKUX 3HAHWM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIICMIMUIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M IpaBUIIaX,



COCTaBISIIOIIMX  COBPEMEHHYIO  €CTCCTBCHHO-HAy4YHYI0 KAPTUHY MHpa; O CTPOCHHH,
MHOT000pa3uu U 0COOEHHOCTSX OMOJIOTHUECKUX CHUCTEM (KJIETKA, OPraHu3M, MOIYJISALUs, BUJ,
Ouoreoneno3, Ouocdepa); 0 BBIJAIOIIUXCA OTKPHITHAX M COBPEMEHHBIX HCCIEIOBAHUAX B
OHOJIOTHH;

O3HaKOMJIEHHE  o0ydyaromuxcs €  METOAAMU  IO3HAHUSA  KMBOH  NIPUPOABL:
UCCIIEIOBATEIBCKUMH METO/IaMU OMOJIOTMYECKHX HAyK (MOJIEKYJISIPHOHM M KIJIETOUYHOM OMOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUU PA3BUTHS, TCHETUKU U CEJIEKLIUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OuoJNIoTMM,  MAJEOHTOJOIMH, JKOJOIMM); METOJAAMH  CaMOCTOSITEIbHOTO  IPOBEICHUS
OMOJIOTMYECKUX MCCIEOBAaHUN B J1aboparopuu M B Mpuponae (HaOitoaeHHe, H3MEpeHHe,
AKCIIEPUMEHT, MOJICTIUPOBAHMUE);

OBJIJICHUE OOYYAIOIIMMHUCS YMEHHSIMU: CaMOCTOSITEIbHO HaXOJAWTh, AHAIM3HPOBATH U
UCIIOJIb30BaTh OMOIOTMYECKY0 HH(OPMALIHIO; MOJIb30BATHCS OMOJIOTMYECKON TEPMUHOIOTHEN U
CUMBOJIMKOW; YCTaHaBIMBaTh CBSI3b MEXKAY pa3BUTHEM OHOJIOIMH M  COLMANIBHO-
HYKOHOMHYECKUMH U SKOJIOTHYECKUMH IPOOJIEeMaMU YEJIOBEYECTBA; OICHWBAThH IOCIEICTBUS
CBOEHM JEATENIbHOCTH I10 OTHOLIEHUIO K OKpYXKarolled IpUpPOJHON cpene, COOCTBEHHOMY
3J0POBBIO M 3[I0POBBIO  OKpYXKAalOIIMX Jrojiel; OOOCHOBBIBaTH U COOJIOAATH  MEpbI
npodMIaKTUKN WHPEKIMOHHBIX 3a00J1eBaHuil, MpaBuiia NOBEJCHNUS B MPUPOAE U oOecredeHus
0€30MacHOCTH COOCTBEHHOM >KU3HENEATENbHOCTH B UPE3BbIUAMHBIX CUTyalUsSX MPUPOIHOIO U
TEXHOTEHHOTO XapakTepa; XapaKTepu3OBaThb COBPEMEHHBbIC HAay4YHBIE OTKPBITHUS B 00JacTd
OHOJIOTHH;

pasBUTHE y 00YYAIOLIMXCS MHTEUIEKTYaJIbHbIX U TBOPYECKUX CIIOCOOHOCTEN B Ipoliecce
3HAKOMCTBA C BBIAIOUIMMHCS OTKPBITUSAMH M COBPEMEHHBIMH HCCIIEIOBAaHHMSIMU B OMOJIOTHH,
pellaeMbIMi €10 IpoOjieMaMu, METOJ0JIOTMEd OMOJIOrMYecKOro MCCIEI0BaHusl, MPOBENEHUS
SKCHEPUMEHTAJbHBIX HCCIIEOBAHUM, peIIeHUus OMOJIOTMYEeCKHX 3ajady, MOJETUPOBaHUS
OMOJIOrNYECKUX 0OBEKTOB U IPOLIECCOB;

BOCIIMTAHHUE Y OOYYAIOIIMUXCS LIEHHOCTHOTO OTHOIIEHMsS K JKUBOM IMPHUPOJE B LIEJIOM U K
OTIENbHBIM €€ O0O0BeKTaM U SBJICHUAM; (OPMHpPOBAHHE SKOJIOTMYECKOH, TIE€HETHYECKON
IPaMOTHOCTH, OOILIEH KyNbTypbl MOBEIEHUS B NPUPOJAE; MHTETPALMH €CTECTBEHHO-HAYYHbBIX
3HAHUM;

npuodpereHne 00y4aroUMUC KOMIIETEHTHOCTH B PAllMOHAIIBHOM NPUPOI0NOJIb30BaHNUN
(cobmrosileHne TpaBUJ MOBEAEHHUA B MPUPOJE, OXpPaHbl BHJAOB, JKOCHCTEM, Ouochepsl),
COXPaHEHHH COOCTBEHHOI'O 3/I0pOBbSl U 3/I0POBbSl OKPY)KAIOUIMX JtoAeH (COONIOJIeHUsT Mep
npopwiakTuku  3a0oneBaHui,  oOecrieyeHHe  O€30MACHOCTH  KHU3HEIESATEIbHOCTH B
Ype3BbIYAIHBIX CUTYaLUAX MPUPOJHOTO U TEXHOTEHHOI'O XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJOTrNYEeCKUX 3HaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3/laHME YCJIOBUH JUIi OCO3HAaHHOIO BBIOOpAa OOYYaIOUIMMUCA HHIUBHIYaIbHON
00pa3oBaTeIbHOW  TPAaeKTOPUM, CIOCOOCTBYIOLIEH MOCIEAyOIEMY HNpOoPecCHOHATbHOMY
CaMOONPENEICHNI0, B COOTBETCTBUU C WHIMBUIYaJIbHBIMH MHTEpPECAMH M MOTPEOHOCTIMU
pervoHa.

MECTO YYEBHOI'O ITPEJIMETA «bHOJIOI'US» B YHEBHOM IIVIAHE

OO0mee 4muClIO YacoB, OTBEACHHBIX Ha W3ydyeHHUE OMOJOTUU Ha YIrIyOJIeHHOM YpOBHE
cpennero obmiero obpazoBanusi, cocrasiser 204 daca: B 10 kmacce — 102 yaca (3 yaca B
Hene10), B 11 kiaacce — 102 yaca (3 yaca B HelieJ110).



Orb6op oOpraHu3alMOHHBIX  (OpM, METOJOB H  CpPeACTB OOydeHHS OWOJIOTHH
OCYILECTBIISICTCS C YUETOM CHEHU(PHUKH €ro COACpKaHUs M HANpaBJICHHOCTH Ha MPOJOJIKEHUE
OMoNIornYeckoro 0o0pa3oBaHUs B OPraHMU3ALMUAX CPEAHEr0 MPO(PECCHOHATBHOTO U BBICIIETO
o0OpazoBaHwUs.

OcobeHHOEe 3HAaUYeHHWE B MPEMOAABAHWM OHOJOTMHM HMMEET IIKOJBHBIA SKCIIEPUMEHT, B
KOTOPBI BXOJAAT JEMOHCTPALIMOHHBINA SKCIIEPUMEHT U CAaMOCTOSITENIbHBIE JTAO0OpaTOpHbIEe pabOThI
yuamuxcs. B mpenogaBanum mpeamera OyayT ucnonb3oBaThes LlmpoBasi yyeHumueckas
Jaboparopus u pecypcbl LlenTpa oOpasoBanns «Touka pocray.

B mpomecce skcnepuMEHTaIbHOH pabOThl yyaliuecs NPUOOPETAIOT OMBIT O3HAHUS
pPEAbHOCTH, SIBJISIFOIIMICA Ba)XKHBIM STanoM (OPMUPOBAHUA Y HHUX YOEKICHHH, KOTOpbIE
COCTaBJISIIOT OCHOBY Hay4HOI'O MHPOBO33peHHUsA. Peanuzaius ykazaHHBIX Li€JI€ll BO3MOXKHA IIPU
OCHAIIIEHUH IIKOJHHOTO KaOMHETa COBPEMEHHBIMHU IpubOopaMu U oOopyaoBaHueM. B pamkax
HalMOHANBHOTO TpoekTa «OO0pa3oBaHue» ObUIM CO3/aHBI IIEHTPHl 00pa30BaHHs €CTECTBEHHO-
HAy9HOW W TEXHOJIOTMYECKOW HampaBieHHocTed «Touku pocra»y. Ha ocHoBe mUBPOBBIX
YUEHUYECKUX Ja0bOpaTopuil CTajJl0 BO3MOXHBIM IPOBOAMTH KOJIMUYECTBEHHBIE IKCIEPUMEHTHI,
JAloIfe JOCTOBEPHYI0 HH(OpPMALMIO O MPOTEKAaHUU TE€X MM MHBIX MpOIleccax, O CBOMCTBAX
KUBBIX OPraHNU3MOB. Ha OCHOBE NOJTYYEHHBIX HKCIEPUMEHTAIBHBIX JaHHBIX 00ydaeMble CMOTYT
CaMOCTOSITENIbHO JIeTlaTh BBIBOJBI, 0000IIaTh pe3ynpTaThl, 4YTO OYyJIeT CHOocOOCTBOBAThH
NOBBINICHUIO MOTHBAMM OOY4YeHHs IIKOJHHMKOB MW OCO3HAHHOMY BBIOOpY Oymymieit
npodeccum.

OO0s13aTenbHBIM YCIOBUEM IpU OOY4YEHHUH OMOJIOTMHM HA YIiyOJIEHHOM YpPOBHE SIBIISETCS
NpoBeIEeHUE JIA0OPAaTOPHBIX M MpakTHUecKux pador. Tamke ywactue oOydarommxcs B
BBIIIOJJTHEHUM TPOEKTHBIX M  y4eOHO-UCCIIEOBATEIbCKUX PAabOT, TeMaTHKa KOTOPBIX
ONpEACIIAETCS YUYUTEIIEM Ha OCHOBE MMEIOIIMUXCS MaTepUaIbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX IIPUPOIHBIX YCIOBU.



COAEPXKXAHUE OBYUYEHUA

10 KITACC

CopnepxaHue IpPOrpaMMbl, BBIIECICHHOE  KYpPCUBOM, HE BXOAUT B  IPOBEPKY
rocynapcTBeHHoU utoropoi arrecrauuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemenHast 6uosorusi — KOMIUIEKCHasi Hayka. Kpatkas ucropus pa3BUTHS OHOJIOTHU.
buonoruueckue Hayku M H3ydaemble UMM IpoOiembl. DyHpameHTandbHbIE, NPUKIATHBIE U
MOVCKOBBIC HAYYHBIEC UCCIICOBAHMS B OMOJIOTHH.

3naueHue Ouosoruu B (HOPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI
mupa. Ilpodeccun, cBszannbie ¢ Ouonorueil. 3HaueHue OUOJOTMH B MPAKTHYECKON
JESATEIIBHOCTH YEJIOBEKa: MEAMIIMHE, CEJIbCKOM XO34HCTBE, IPOMBIIUIEHHOCTH, OXpaHe
IPUPOJIBI.

JdeMoHcTpannn

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Mengens, B. W. Bepuanckuii, U. II. IlaBnoB, M. M. Meunuko, H. W. Baswios, H. B.
Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuipl u cxembl: «CBsi3b OMONOTUU C OPYTUMU HaykamMu», «Crcrema OMOJOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak npeaMeT n3ydeHus: ouosoruu. CBONWCTBA )KUBBIX CUCTEM: €AUHCTBO
XMMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CIOXHOCTh U YHNOPSAOYEHHOCTh
CTPYKTYpBI,  OTKpPBITOCTb, CAMOOpPraHMU3alus, CaMOBOCIPOU3BEIAECHUE, PA3APAKUMOCTb,
M3MEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKHUBBIX CHCTEM: MOJEKYJSPHBIMA, KIETOYHBIA, TKAHEBBIN,
OpraHNU3MEHHBIM, MONYJISILIHOHHO-BUI0OBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepusbiil. IIporeccsl, Mpoucxosme B KUBBIX cucTeMax. OCHOBHbIE MPHU3HAKH >KUBOTO.
XKuznp kak (opma cymecTBoBaHUs Marepun. Hayku, usydaronue >KuBble CUCTEMbl Ha pa3HBIX
YPOBHSIX OpraHU3alllu.

N3yuenue xuBbIX cucteM. Mertoabl Ouonorudeckod Hayku. HaOmromeHue, u3mepeHwue,
DKCIEPUMEHT, CHCTEMaTu3auus, MeraaHanu3. [loHaTue o 3aBUCMMONM UM HE3aBUCUMOM
nepeMeHHoO#. [lnanupoBanue skcnepumenta. IlocraHoBka m mposepka rumnote3. Hynesas
runore3a. [loHsTue BEIOOPKU U €€ 10CTOBEpHOCTh. Pazdpoc B Ouonornueckux qaHHbIX. O1eHKa
JIOCTOBEPHOCTH IOJIYUEHHBIX pe3ylbTaToB. [IpHuMHbBI HCKa)KEHUSI pe3ysIbTaTOB SKCIIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuupel u cxembl: «OCHOBHbIE TPU3HAKH JKU3HW», «bHOJOrMYecKkue cucTteMsly,
«CBONCTBA )KMBON MaTepun», «Y pOBHH OPraHU3ALMH KUBOU MPUPOIb», «CTpOEeHNE )KUBOTHON
KieTkn», «TkaHu  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEUECKOTO0  OpraHu3Ma,
«buoreonenos», «buochepay, «MeToabl U3ydeHUS KUBOH MPUPOIBD».

O6opynoBanue: 1abopaTtopHOE 00OPYAOBAHUE JIJIsl TPOBEACHUS HAOIIOICHHHN, U3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTyeckas padora «licnonp3oBaHME pa3IMYHBIX METOAOB IPU H3YYEHUM MKUBBIX
CUCTEM.

Tema 3. buoJiorusi KjieTku



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOrO. VICTOpHS OTKpBITUS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopust (T. IIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

Metonbl MOJEKYISIpHOM M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHUA, Xpomarorpadus,
anekTpodopes3, MeTOJ] MEUYeHbIX aTroMoOB, AudQepeHuManbHOe  LEHTpU(YTrupoBaHue,
KyJIbTUBHUPOBAHUE KIETOK. M3yueHue GukcuposanHuix Kiemox. DIEKTPOHHAS MUKPOCKOIIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemMoHcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHS METOJI0B MUKPOCKOIIUN.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIIPENapaThl PAaCTUTEIbHBIX, KUBOTHBIX MU
OaKTepHaIbHBIX KJIETOK.

IIpakTnyeckas padora «l3yueHne MeTONOB KIETOYHOM Ouosioruu (xpomarorpadus,
anekTpodopes, nuddepennuanpaoe eaTpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi OpraHu3anms KJIeTKU

XVMMHYECKUH COCTAaB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKPO3JIEMEHThI. Bona u e€ poib
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBaHUM KJIIETKH, TEIUIOPETYJISLUU.
MuHepaibHbIE BEIIECTBA KJIETKH, UX OHOJIOTHYECKas pojib. PoJib KaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelECTBA KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OeiakoBOM Moiiekyibl. IlepBuuHas cTpykTypa Oenka, menTHHas
CBsI3b. BTopmuHnas, TpeTW4Has, 4eTBEpTUYHAs CTPYKTYpbl. [leHarypamms. CBoHcTBa OEIKOB.
Knaccugukarus 6enkoB. buonorunueckue GpyHkun 6enkoB. [lpuonut.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHibl, OJUrocaxapuibl M monucaxapujpl. OOmumi
IUIaH CTPOEHUs U (U3MKO-XUMHUYECKHE CBOICTBa yrieBoioB. buonornyeckue ¢yHKuuU
YIIEBOJOB.

Jlununpl.  TuppoduneHO-ruapodoOHBIE  cBoiicTBa.  Knaccudukauus — numnujaos.
Tpurnunepunasl, Gochoaunuipl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOWCTBAa OMOJIOrMYECKMX MeMOpaH — TeKy4YecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunossie kucnotel. JIHK u PHK. Ctpoenune HykinenHOBBIX KuCIOT. HykineoTuasl.
[Tpuniun komminementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxnaenue u 6uonorndeckue pynkuuu JJHK. Buner PHK. ®ynkiun PHK B knertke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mojiekyne AT®. buonornueckue
¢yakuun  AT®. BoccraHoBieHHbIE TMEPEHOCUYMKH, UX (QYHKIUU B KIeTKe. [[pyeue
Hykneozuompugochamor  (HTD). CexsenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouojorusi: OMOXMMHYECKHEe W OHOpU3NYECKHE HCCIEAOBAaHUSA COCTaBa U
IPOCTPAHCTBEHHON CTPYKTYpbl OHOMOJNIEKYNl. Mooenuposanue cmpykmypovl u  QyHKyui
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ou3aun u opeanuieckui cunmes 6UOMONEKY U
UX HenpPUPOOHbIX AHALO208.

JleMoOHCTpaL UK

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinun, @. Canrep, C.
IIpy3unep.

[uarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXHMBOW IPHUPOJE»,
«PacnpeneneHrne XUuMUYECKHX 3JIEMEHTOB B JKUBOU MTPUPOIEN.



Tabmunel u cxembl: «llepuonuyeckass Tabauia XUMHUECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJABI», «BemectBa B cocTaBe OpraHu3smMoB», «CTpoeHHE MOJIEKYNbl OeiKay,
«CTpyKTYpbl OEnKOBOW MOJEKYIb», «CTpoeHHE MOJEKYJd YriaeBoAoB», «CTpoeHHE MOJEKYI
nunuaoBy, «HykiienHoBbIE KUCIIOTH», «CTpoeHue MOeKyiIbl ATD».

O6opynoBaHue: XuMU4ecKas ocya 1 00opy1oBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHue OEIKOB C ITOMOIIbIO KAUeCTBEHHBIX PEAKLIUi».

JlabopaTopnas pa6ora «/ccienoBaHne HyKIEMHOBBIX KUCIIOT, BBIJICICHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUECKass M mpokapuorudeckas. CTpyKTypHO-(YHKIHOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue MpOKApUOTHYECKOW KIeTkW. KietouHas cTeHka OakTepuii U apxei.
OcoOeHHOCTH CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KJIETOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO3aX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE dYKapHOTHUYECKOW KieTKH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHMueckod MeMmOpaHbl. TpaHCIOPT BeIIECTB 4Yepes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (muddys3us, obneryénnas nudQysus), aKTUBHBIN
(epBUYHBIA W BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynmponumaemocts mMemOpansl. PaboTa
HATPHUII-KaJIMEeBOr0 Hacoca. DHAOMUTO3: MUHOUTO3, paronuto3. Jx30muTo3. Kietounas cTeHka.
Crtpykrypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHUi, rpuOOB.

[Muronnazma. Llutozoms. Llutockener. JIBwkeHue mutoriazMbel. OpraHoufbl KIETKU.
OnHOMeMOpaHHBIE OpraHOWABI KIETKH: dHomIazmMarndeckas cetb (DIIC), anmapat ['ombmku,
JM30COMBI, UX CTpOeHHE W (QYHKIUH. B3anmMOCBS3b OJHOMEMOpAHHBIX OPTaHOWIOB KIIETKH.
CtpoeHue TrpaHyIspHOTO peTukynyma. Mexanusm wuanpasienus oenkos 6 JIIIC. Cunres
pactBopuMbIX  OenkoB. CuHHTE3  KJIETOYHBIX  MeMOpaH. [nmagkuii  (arpaHynispHBIi)
SHJIOIIA3MATHYECKUi peTukyayM. CekperopHas (yHkus anmapara [onbmku. Moougukayus
benxos 6 annapame I onvoorcu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pacturenbHbIX kieTok. Kierounsiii cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUHU, TMIACTUIBL. [Ipoucxodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMM MHUTOXOHApUH W macTul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIE IJIACTH]IBI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTHI, JIEHKOMIACThl  BBICHIUX
pacTeHUN.

HemeMm0Opannbie opranousl kiaeTku CTpoeHne M (QyHKIUHN HEMEMOpPAHHBIX OPraHOHIOB
KieTku. PubGocomsl.  Ilpomescymounvie @uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Muxpogunramenmol. MBIIIEUHBIE KICTKU. AKMUHOBbIE KOMNOHEHMbl HEeMbIULEUHbIX KIemoK.
MukpoTtpy6ouku. Knerounsiii nentp. CTpoeHue U [BHXKEHHE JKI'YTHKOB U PECHUYEK.
Muxkpotpy6ouku nuroriasmsl. Llentpuons. berku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
Snepublii GenkoBelii MaTpuKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpoMmMaThHa — TUCTOHBIL. J{uHamuxa s0epHou
0001104KU 8 Mumose. foepHuiil mpancnopm.

Knerounsie  BkmtoueHusi. CpaBHHUTENbHAs  XapaKTEPUCTUKA  KIETOK  JYKapHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpaLun



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

Tabmuubl U cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KUBOTHOMN
KIIeTKN», «CTpOeHUE pacTUTENbHON KieTKn», «CTpoeHne MUTOXOHIpUN», «Sapoy, «CtpoeHue
HIPOKAPUOTUUYECKON KIETKU».

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIPENAapaTbl PacTUTENbHBIX, JKUBOTHBIX
KJIETOK, MUKPOIIPETapaThl OaKTepHUaIbHBIX KJIETOK.

JlabopaTopnasi paGora «/3yueHue cTpoeHUs KIETOK pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIETOYHOU MEMOpaHBI.

JlaGopaTopHas pabGora «l/ccienoBaHue Ia3Mosn3a M AENaasMojn3a B PaCTUTENIbHBIX
KJIETKax.

IIpakTHyeckas padora «I3yueHue IBUKEHUS LUTOIJIA3Mbl B PACTUTEIbHBIX KIETKaX)».

Tema 6. O0MeH BelecTB M NPeBPallleHUE IJHEPTUN B KJIETKe

AccuMUIAIMS U JUCCUMWIALUSA — JIB€ CTOPOHBI MeTabonu3Ma. Tunbsl 0OMEHa BELIECTB:
aBTOTpOGHBIH M  TeTepoTpoHBIA. YyacTue Kuciopoga B OOMEHHBIX — Ipoleccax.
OHepreruyeckoe obOecneueHue kierku: npespamieHue ATdD B 0oOMEHHBIX Ipoleccax.
depMEeHTAaTUBHBIN XapakTep peakuuid KIETOYHOro Mmerabonu3ma. DepMeHThl, UX CTpPOEHHE,
cBoiicTBa W MexaHu3M aedctBus. Kodepmentsl. Otinuuus (QepMEHTOB OT HEOPraHMYECKUX
KaTajau3aTopoB.  benku-akTuBaTOppl UM OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX PEAKIMI OT Pa3INYHBIX (PAKTOPOB.

[lepBUYHBII CHHTE3 OpPraHMYECKHX BEIIECTB B KieTke. DOTOCUHTE3. AHOKCUceHHbll U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nuemenmsl U NUSMEHMbl
peakyuonno2o yeumpa. Pomp xmopomactoB B mporecce GortocuHTe3a. CBETOBas U TEMHOBAs
dazpl. @omoovixanue, Cz., Cs. u CAM-munvr pomocunmesa. IIpogyKTUBHOCTD (HOTOCHHTE3A.
Bausinue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XemocuHte3.  Pa3HooOpazue  OpraHu3MOB-XEMOCHHTETUKOB:  HUTPU(PHULUUPYIOIINE
OakTepuH, )Kene300aKTepuu, cepodaKkTepun, BOJOPOIHBIE OaKTeprH. 3HAUCHHE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buael Opoxkenus. [IpoaykTsl OpokeHUsI U MX UCIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AspoOHBIE OpPraHW3Mbl. JTambl YHEPreTHYeCKOro obOmeHa. [loAroTOBUTENBHBIN STaIl.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

bronornueckoe OKMCIEHHE, WM KIETOYHOE JbIXaHue. Posib MUTOXOHIpHI B Ipoueccax
O6uonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciautenbHoe (GochopuiimpoBaHHE.
Onepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmaswl. llpenMyiiectBa a3’poOHOro mnyTh oOMEHa BEIIECTB Tepel] aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTETHIECKOTO OOMEHA.

JleMoHCTpanun

[Toptpetsr: Ix. [Ipuctin, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «bunocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOMH MUKPOCKOII, 000pyA0BaHKE JUIsl IPUTOTOBIJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPEIapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKOH AaKTUBHOCTH (pepMeHTOB (Ha
npUMepe aMHJIa3bl WIIM KaTalla3bl)».



Jladoparopnasi padora «l3ydeHue (QepMEHTAaTUBHOTO pacCIICIICHUS TEePOKCHIIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIIETKAX.

JlaGopaTopHnas padora «CpaBHeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHGopMauus U peajn3anus e€é B KJIeTKe

Peakuuu matpuunoro cunres3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanmsanusi HacnenCcTBEHHOM WHQoOpMauuu. |eHeTWdeckwii KO, €ro CBOMCTBa.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMOBI TpaHCKPUIIIMK: KOMIUIEMEHTAPHOCTbD,
aHTUNAPAIUICTIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckot
kremxke. Hexooupyrowue PHK.

Tpaucnsmus u e€ sranbl. Yyactue TpancnoptHeix PHK B OuocuHTese Oenka. YcioBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib ppubocoM B OMoCcHHTE3e OelKa.

Coepemennvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9YKapHOT. Perynsanus akTHBHOCTH T€HOB y mpokapuoT. [mmote3a omepona (. XKaxo0, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2eno. Perynsius 0OMEHHBIX MpolieccoB B KiieTke. KieTounslii romeocTtas.

Bupychl — HeksieTouHble ()OPMBI KU3HU U OONMUTraTHbIe mapa3uThl. CTpOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OaktepuodaroB. Kuszuennwii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasd,
uHmezpasa.

Bupycubie 3aboneBanusi uenoBeka, KUBOTHbIX, pactenuid. CIINI, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvix. Hanomexuonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
Gdynxyuu benxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoOHCTpaLuu

IToptpetsr: H. K. Konbuos, /1. . iBaHOBCKUI.

Tabmumet u cxembl: «buocuHTe3 Oenka», «['eHeTnueckuid Koa», «Bupyce»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3aHnue MOJIEIH BUPYCay.

Tema 8. J/KuzHeHHbIN HUKJI KJIETKH

Knetounslii nuki, ero mepuoisl u perymsuus. Mutepdaza u muro3. OcoOeHHOCTH
mpoleccoB, mporekaromux B uHTepdase. [logroroBka kinetku k Aenenuto. [Ipecunrerndyeckuit
(MOCTMUTOTUYECKUIT), CHUHTETUYECKMH M TOCTCUHTETUYECKUH (IPEMUTOTHUYECKUN) NEpUOAbI
UHTEP(PA3HI.

Matpuunsiii  cuntes  JIHK -  pemmukanmsa. [lpunnunsr  permmmkanmm — JTHK:
KOMIUJIEMEHTAPHOCTb,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPALUIETBbHOCTh. MexaHusm
permukanuu  JIHK.  Xpomocombl. Ctpoenne xpomocoMm. TeimoMepbsl U TeloMepasa.
XpOMOCOMHBIIT HA0Op KJIETKU — KapUOTHUIl. JIMIIJIOWIHBIA U TaryiouJHBIA HAOOPHI XPOMOCOM.
['omonoruynsie XxpomMocomsl. [1010BbIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a WM MPOUCXOJALIME B HUX MPOLECCH. THUIIbI
muto3a. Kaprnokunes u nurokunes. bruojgornueckoe 3HaueHre MUTO3a.

Perynmsammst MuTOTHYECKOTO IMHKIa KiIeTku. [Iporpammupyemasi KieTodHasi THOENb —
arornTo3.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuvecxue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmuupl u cxembl: «Ku3HEHHBIH LUK KIETKW», «Muto3», «CTpoeHue XpomMocomy,
«Permmukanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpomnpenaparbl: «MHTO3 B KIETKaX KOpEeLIKa
JTyKay.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha FOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTopnas pa6ora «HaOmroneHne MuTo3a B KIETKaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CtpoeHue u GQyHKIIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB. OJHOKIETOYHBIE,  KOJIOHHAJIBHBIE,
MHOTOKJICTOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEAESITEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUCThl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBs3b 9acTe MHOIOKJIETOYHOTO OpraHu3Ma. TkaHu, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEW: o0Opa3oBaTeNbHAs, MOKPOBHAs,
MPOBOASINIAs, OCHOBHAsA, MexaHuueckasd. OcoOOEHHOCTH CTpOeHUs, (PYHKUUNH W PaCIOIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  YeJOBeKa. THUINBI JKUBOTHBIX TKAaHEW: SIHUTEIUAIbHAs,
COEIMHUTENIbHASA, MbllIeuHas, HepBHasA. OCOOCHHOCTH CTpPOEHUs, (PYHKIMHA M PaCHOJIOKEHUSI
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opraunbl. BereratuBHbie U reHEpaTUBHBIE OpraHbl pacTenuii. OpraHbl U CHCTEMbI OPTaHOB
JKUBOTHBIX U YesioBeka. DYHKITMU OpraHOB U CUCTEM OpPTraHOB.

Omnopa Tenma opranusmoB. Kapkac pacrenuii. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykKHbIIl U BHyTpeHHMI ckeneT. CTpoeHHe U TUIIbl COEAMHEHUS
KOCTEH.

JBmxeHue opraHu3MoB. JIBMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHIHOE,
JKTYTUKOBOE€, pECHUYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PpACTEHUH: TPONMU3Mbl M HACTHUH.
JIBuKeHre MHOTOKIIETOYHBIX JKUBOTHBIX M UeJIOBeKa: MbllieuHas cucrema. Pednexc. CkenetHsie
MBIIIIIBI ¥ UX padoTa.

[Tutanue opranusmos. Ilornomienre Bojabl, YIIEKUCIOrO ra3a ¥ MUHEPAJIbHBIX BEIIECTB
pacteHusiMU. [luTaHue >KUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHHE.
[lutaHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTENBHOTO TpakTa. llumieBaputenbHble
xene3bl. [IumeBapurenbHas cucreMa 4eoBeKa.

Hpixanne opraau3MoB. [[pixanne pactenuid. J{prxanne sxuBoTHBIX. Juddy3us ra3oB uepes
MOBEPXHOCTh KIeTKU. KokHoe nbixaHue. JlpIxarenbHas MoBepXHOCTh. JKabepHoe u JErodHoe
IbIxaHue. JlpIxaHue MO3BOHOYHBIX YHBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTpOCHMsI JETKUX TIO3BOHOYHBIX J>KMBOTHBIX. JlpIXaTenpHasi CHCTEMa dYeloBeKa. MexaHu3m
BEHTWIAINH JIETKUX Y TITUIl U MJIEKOMTUTAIOMUX. Perymsmus npixanus. [[pxaTtenbHbie 00bEMBI.

TpaHcnopT BelIeCTB y OpPraHu3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHuil. TpaHcmopT
BEILIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrtema
MO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepjiie, KPOBEHOCHBIE COCYAbl M KpoBb. Kpyru



KpOBOOOpaIieHus.  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cep/iia u e€ perysiusi.

Beinenenne y opraHu3moB. Bbigenenue y pacreHuil. BelueneHue 'y  KUBOTHBIX.
Cokpatutenbupie Bakyonu. Opranbsl Bbiaenenus. OunbTpanus, cekpenuss U odpaTHoe
BCAChIBAaHHE KaK MEXaHU3MbI pabOThl OPraHoB BbiAeNneHusA. CBs3b MOJOCTU Tejla ¢ KPOBEHOCHOM
U BBIICTUTEIBHOM CUCTEMaMU. BpiieneHue y MO3BOHOYHBIX XUBOTHBIX M dYesioBeka. [loukwu.
Crpoenue u pyHKunoHupoBaHue HeppoHa. OOpa3oBaHNE MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIUCTBI TPOCTEHIINX. 3alllMTa Y MHOTOKJIETOUHBbIX pacTeHuil. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIUBI.

3ammTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI U MX IPOM3BOAHBIC. 3alIUTa OPraHU3Ma
oT OosiesHed. MmMmyHHas cucrema uyesnoBeka. KIeTOUHBIHW M TyMOpajdbHBIH HMMMYHHUTET.
Bpoxxnéuapli W TpPHOOPETEHHBIM  creU(PUYECKUH UMMYHHUTET. Teopusi KIOHAJIBHO-
cenexktuBHoro ummyHnurera (I1. Dpnux, ®@. M. bBepuer, C. Tonerara). BocnanutenbHble OTBETHI
opranu3MoB. PoJib BpokIEHHOTO UMMYHHUTETA B Pa3BUTHUH CUCTEMHBIX 3a00J1€BaHUN.

PazapaxxuMocTe M perynsuus y OpraHu3MoB. PazipakumMocTb y OJIHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacTeHuil. PocToBble BeleCTBa U HX
3HAYCHHE.

HepBHas cucrema u peduiekTopHas peryisinusi y >KHBOTHBIX. HepBHas cucrema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOXKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KUBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHbIX. Pedrnekc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast perynsuusi U SHAOKPUHHAs CHUCTEMa KUBOTHBIX U 4YesnoBeka. JKeresbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. /[lelicTBue TropMOHOB. B3auMMOCBS3b HEPBHOU U
SHAOKPUHHOM cucteM. ['unoranamo-runodusapHas cucTeMa.

JleMoOHCTpaLuu

IToptper: U. I1. ITaBnoB.

Tabmuel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCIH», «MHOTOKIETOUHBIE BOJOPOCINY,
«bakrepun», «lIpocreiimue», «Opranbl LBETKOBBIX pacTeHHil», «CHCTEMBI OpPraHOB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee CTpOeHHE HACEKOMBIX», «TKaHM pacTeHuiD,
«KopueBsie cuctembl», «Ctpoenue ctebinsn», «CTpoeHHME JMCTOBOM IUIACTUHKMY, «TkaHuU
JKUBOTHBIX», «Ckener yenoBekay, «llumeBapurenbHass cucrema», «KpoBeHOCHas cucCTeMay,
«/pixarenbHast  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHass cUCTEMay,
«BeiienurensHas cucremMay, « JHIOKpUHHAsA cuctemay, «CTpoeHue MBIIb», «MMyHUTETY,
«KummeynomnosnoctHeie», «Cxema MUTaHus pacTeHuil», «KpoBeHOCHBIE CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue IuiaHapun», «BHyTpeHHee CTpOEHHE JO0KIEBOIO
yepBsa», «HepBHas cucrema pwiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cucrema mnrTuiy, «HepBHas cucTteMa MIICKOTHTAIOIINX,
«HepBHas cuctema yenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsl TKaHEeW, paKOBUHBI MOJUTFOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBbIE
AK3EMIUISIPBl KOMHATHBIX PACTEHUM, TepOapun PaCTeHUI pa3HbBIX OT/AEIIOB, BIAXKHBIC TTpenapaThl
KUBOTHBIX, CKEJIETHI MTO3BOHOYHBIX, KOJUIEKITMH OECITO3BOHOYHBIX KHUBOTHBIX, CKEJIET YEIOBEKa,
o0opymoBaHue Js JEMOHCTpPAIlMM TMOYBEHHOTO ¥ BO3AYIIHOTO THTAHUS PACTCHUH,
pacuieruieHusi Kpaxmana u OenkoB moj JeiictBueM (QepmeHToB, 000pyAOBaHUE IS



JIEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHbIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHII.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopnas padora «/3yyeHrue opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrioyoe (BKJII0Yasi BEreTaTUBHOE) U 110JIOBOE. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHHUE.

ITonoBoe pasmuHoxkeHnue. IlomoBeie kneTku, wim ramersl. Meio3. Cragum Mmeno3sa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 1 ero MecTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 y JKMBOTHBIX. IlosioBbIe — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJICTOK.

Om1og0TBOpEHHE M AMOPUOHAIIBHOE Pa3BUTHE XKMBOTHBIX. CIOCOOBI OIUIOAOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTreHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunuposannoe opodnenue. bracmyna, munwvi
onacmyn. OcoOeHHOCTH OpOOJIEHUsT MIIEKOMUTAIOIMIUX. 3apOJIbIIIEBbIe JMCTKH (TACTPYJIALINS).
3aknaZKka OpPraHOB M TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3aumHOe BiMsHUE YacTen
pa3BUBAIONIETOCS  3apojibliia (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUIaHa CTPOCHUS
JKUBOTHOTO KakK pe3yibTaT HEpapXUUECKUX B3aUMOJEUCTBUI TreHOB. BiusHue Ha
SMOPUOHAIIBHOE PAa3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pasButme xuBoTHBIX. [locTamOpmonanmpHBI mepuon. IIpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX U TTO3BOHOYHBIX JKMBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOrO0 W HENPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunbel pocta >XUBOTHBIX. DakTOpbl PETYJSIMUM POCTAa KUBOTHBIX U 4yenoBeka. Craguu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHUSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue U cMepTh Kak OMOJIOTHYECKHUE MTPOLECCHI.

PasmHoxeHune u paszputue pacteHuil. ['amerodur m crnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meio3za. ['ameToreHes y pacTeHMH.
Omiog0TBOPEHHE M pa3BUTHE PACTUTENBHBIX OPraHu3MoB. J[BOHHOE OIIOOTBOPEHUE Yy
I[BETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3Mbl PEryISIIIUU OHTOIE€HE3a Y PACTEHUN U KUBOTHBIX.

JleMoHCTpanun

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmunel u cxembl: «BereraTuBHOEe pazMHOKeHUE», «TUIBI OECTIONOro pa3sMHOXKEHUSY,
«Pa3MHOXEHUE XJIaMUJIOMOHa/bl», «Pa3MHOXXEeHHE »HBIVIEHb», «Pa3MHOXEHHE THAPBI»,
«Meito3», «Xpomocombl», «l'amerorenes», «CTpoeHHE SHULEKIETKH M CHEPMaTO30HUAa»,
«OCcHOBHBIE CTaauMu OHTOreHe3a», «lIpsmoe u Hempsimoe pas3BuTHe», «Pa3BuTHE Maiickoro
Kyka», «Pa3Butue capaHum», «Pa3BuTHe IATymKn», «/{BoiHOE OIJIOJOTBOPEHHE Y IIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M JABYJOJBbHBIX pacTeHUN», «KW3HEHHBIN UK
MOpPCKOM  KamycTbl», <«JKW3HEHHBIM WHUKI MXa», <«OKWU3HEHHBI MUK MNanopOTHUKAY,
«KW3HEeHHBIN UK COCHBI.



OOGopynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIPENapaThl SHUIIEKIECTOK H CIIEPMATO30HI0B,
Mozienb «L{uKI1 pa3BUTHS JATYLIKIY.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbINIEH MO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHue OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U UI3MEHYMBOCTH OPraHM3MOB

Hcropusi cTaHOBIICHUS W PAa3BUTHS TeHETUKH Kak Hayku. PaGotel I'. Mengpens, I'. ne
@®puza, T. Moprana. Poib oTeuecTBeHHBIX y4Y€HBIX B pa3BUTHM reHetukd. Pabotsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHBIE
IEHbl, aJbTEPHATUBHbIE NPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIA IPU3HAK, TOMO3MUIOTAa,
TeTepO3UroTa, YUCTas JIMHUS, TUOPUABI, reHOTHN, (QeHorur. OCHOBHBIE METOJbl T'C€HETHUKU:
TUOPUAO0IOTHYECKHM, TUTOIOTUUECKHI, MOJIEKYIISIPHO-TEHETUIECKHIA.

JdeMoHcTpannn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, HO. A. ®unmunuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxeMbl: «MeToIbl TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. llepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
rubpuaoB mnepBoro nokoneHus. IlpaBuno nomuHupoBanus. Bropoit 3akon Menzaens — 3aKoH
pacuieruieHus Ipu3HakoB. LluTonoruueckne 0OCHOBBI MOHOTHOPUTHOTO CKpeluBanus. [ umoresa
YUCTOTHI FaMeT.

AHanuzupytomiee  ckpemuBaHue.  [IpoMexyTOuHBIH ~ XapakTep  HacieJOBaHUS.
Pacmiennienne npu3HakoB MIPpU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHjens — 3aKOH HE3aBHCHUMOTO
HacJIeJOBaHMsI MPU3HAKOB. [{uTOIOrN4YecKkrie OCHOBBI IUTHOPUIHOTO CKPEIIUBAHMUS.

CueruienHoe HacneoBanue npuzHakoB. Paboter T. Moprana. CuersieHHOe Hacae10BaHNE
T€HOB, HAapYIICHNE CLETUICHNUS MEX1y F'eHaMu. XpOMOCOMHAs TEOpHsl HACJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBL. ['OMOramMeTHBIi M TeTepOoraMeTHBIM MOJ. [eHeTmyeckas CTPYKTypa IOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX C TIOJIOM.

I'enotun kak nenoctHas cucrema. [lneforponus — MHOKECTBEHHOE IECWCTBHE TIE€HA.
MHoxecTBEeHHBIH ayulenu3M. B3aummoneilcTBue HeaulenpHBIX T'eHOB. KOMIIIEMEHTapHOCTb.
Onucra3s. [Tonnmepns.

['eHeTMYECKMIT KOHTPOJb pPAa3BUTHUSI PACTEHUM, >KUBOTHBIX M YEJIOBEKa, a TaKXkKe
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEJEHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOIe€He3a, MEXaHU3MBbl B3aUMOJACUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOHnom». ['eHeTHueckre acreKThl KOHTPOJISl U U3MEHEHUs HaclleZCTBEHHON MH(pOpMaly B
MOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoOHCTpan U

IToptpetsr: I'. Menaens, T. Mopras.



Tabmumpl u cxemsl: «I[lepBblii 1 BTOpOW 3akoHBI MeHaens», «Tpetuit 3akoH MeHumemns»,
«Ananuzupyolee ckpeuuBanue», «Henonnoe noMmunupoBanue», «CLUEIIEHHOE HACIeI0BaHUE
MPHU3HAKOB y Apo30duiby, « eHeTnka nonay, «Kapuorun yenoekay, «Kapruotun apo30Quiiby,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTpPAllMU 3aKOHOB €IUHO00pasusi rHOpPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUICHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALIMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJISl IEMOHCTPAlMK CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ylnbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y
JIPO30(UITBD».

IIpakTuyeckas pa6ora «/3ydeHwe pe3yabTaTOB JUTHOPUIHOTO CKPCIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopelictBue reHotuna u cpeabl npu (opmupoBaHuH (eHoTHna. VM3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIe W  KOJMYECTBEHHbIE  TNpHU3HAKU. BUIbI  HU3MEHYMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYMBOCTb. Ponb cpeabl B (GopMUpOBaHUM MOIU(MUKAIMOHHON
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHbsll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOAM(PUKAITMOHHON H3MEHYHBOCTH.

I'enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bunbl
TeHOTUITNYECKOW M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KoMOuHaTtuBHasi ©13MEHUYMBOCTh. Meio3 M MOJOBOM MPOIECC — OCHOBA KOMOMHATHUBHOMN
W3MEHUYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYMBOCTH B CO3/IAaHUU T€HETUIECKOTO pasHOOOpa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanoHHass W3MEHYMBOCTb. BHIbI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIAepHBIE M IUTOILIA3MATHYECKUE MYTAIUU.
ComMaruueckre W TMOJOBbIE MyTaluu. [IpuYMHBI BO3HUKHOBEHHUS MyTaluil. MyTrareHel U HX
BIIMSIHHE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIl[MOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBocTH (H.M. BaBuioB). BHesnepHas W3MEHUHMBOCTH U
HACJIEACTBEHHOCTD.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (Hakmopos 6 Hacie0o8aHuu u
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpan U

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

Tabmuupl 1 cxembl: «Bunbl usmeHunBOCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTuBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OmmonoTBopeHue»,  «leHeTnueckue
3a00sIeBaHUS YellOBeKay, «Buapl MyTammii.

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhI KOMHATHBIX PACTEHUW, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi padora «McciemoBaHue 3aKOHOMEPHOCTEH  MoAU(HUKAIIMOHHOMN
n3MeHYnBOCTH. [locTpoeHre BapUallMOHHOTO psijia U BApUALIMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpPENapaTax)m».

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBeka. MexayHapogHasi MporpaMma HUCCIEJIOBAHMS TE€HOMa YeJIOBEKa.
MeTobl U3Y4YEeHUS TEHETUKH YENIOBEKAa: TeHEANIOTMUeCKUi, OMM3HEIOBBIN, [MTOTCHETHUYECKHIA,
MOMYJISIIUOHHO-CTATUCTUYECKUI, MOJIEKYISIpHO-TeHETUYeCKud. COBPEMEHHOE OMpeIeIICHUE



TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yHcie ¢ momoubto [TIP-
ananmza. HacnencrBenHbie 3a00eBanust yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE OOJIE3HH YEJIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacloIOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUN M JICUCHUU TeHETUYECKUX 3a00JieBaHUM 4YesloBeKka. MeauKo-TeHEeTHYecKoe
KOHCYJIbTHpOBaHUE. CTBONOBBIE KIETKU. [IOHATHE «T€HETUYECKOT0 Ipy3a». DTUUECKUE aCIIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS TEHOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIBHOCTH YEJIOBEKAa K (PU3UYECKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpYKawlled cpeabl. ['eHeTnueckas MNpeapacroyioKEeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToapl M3YYCHHS] TCHETUKH YEIOBEKay,
«"enetnueckue 3a00JI€BaHUS YEITOBEKAY.

IpakTnyeckas padbora «CocTaBjICHHE U aHATIU3 POJOCIOBHOMN.

Tema 15. Ceniekuusi OpraHu3MoB

JlomecTukanus U cenekius. 3apoXkAeHHUE CEeJNEeKIUM U JoMecTukauuu. Yuenue H. U.
Bapunosa o LleHTpax mpoucxoIeHUus 1 MHOT00Opa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiumn
B CO3/aHMM COPTOB pacTeHUM U mnopoa KuUBOTHbIX. Copr, mopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HACIEACTBEHHON m3MeHunBocTH H. M. BaBuioBa, ero 3HaueHue s
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekinoHHOM paboThl. MIckyccTBeHHBIN O0TOOP: MacCOBBIN U MHIMBUTYaIbHBIM.
Otanbl KOMOWHAIMOHHON ceneKiuu. VcnbiTanue npousBoAUTENel 1Mo moToMcTBY. OTOOp 1o
TEHOTHITY C IIOMOIIBIO OIICHKH ()EHOTHITA IIOTOMCTBA U OTOOP IO TEHOTHITY C IIOMOIIBIO aHATTN3a
JHK.

HckycCTBEeHHBI MyTareHe3 Kak METOJ] CENeKUHUOHHOW paboThl. PamuanuoHHbIl u
XUMHYECKHM MyTareHe3 KakK MCTOYHMK MYyTallMid y KyJIbTYpHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHuEe TEHOMHOTO pENaKTUPOBAaHHWSI M MeTofoB pekoMOmHaHTHRIX JHK s
MIOJIy4EHUS UCXOTHOTO MaTepHralIa Jisl CEJIEKIUN.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpelMBaHue, Wi UHOpUAUHT. HepoJacTBeHHOE CKpelrBaHue, Wil ayTOpuauHT. ['eTepo3uc u
ero mnpuuuHbl. Mcnonp3oBaHue rerepo3rca B - cenekiuu. OtnanéHHas TUOpUAN3AIINS.
[Ipeononenne Oecruioqusi MEXBHAOBBIX THOpUIOB. JIOCTHIKEHUS CEJIEKIIMU pacTeHUH U
JKUBOTHBIX. «3€1EéHAsl peGoNtoOYUsLy.

CoxpaHeHHE U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN W HX JAMKUX
poauyeii i CO3aHMUsI HOBBIX COPTOB U THOPHUIIOB CEIbCKOXO3IUCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue eHemudecKUMU pecypcam CelbCKOX03AUCMBEHHbIX U NPOMbLCA0BLIX
HCUBOMHBIX 8 YENAX YIYYULeHUs CYUIeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yuciie ¢ NPUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHULl, Nepedosblx uoel u
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsnenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmump! 1 cxeMbl: «L{eHTpBI TPOUCXOKACHHUS U MHOTOOOpA3Hs KyJbTYPHBIX PACTCHHI,
«3aKOH TOMOJIOTMYECKHX PAJIOB B HACJIEICTBEHHOW HM3MEHUYHMBOCTH», «METOIbI CENEeKINn»,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

Jlaboparopnasi paGora «/3yueHue cCOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ AOMAIIHUX
JKUBOTHBIX).



JlaGoparopHas padora «/3yueHre METOI0B CENEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypenst «OCHOBHBIE METOJIbI M JAOCTHXKEHHUS CENEKIMU PACTEHHM M >KUBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JJAOOPATOPUIO arpOYHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIbTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepUcTHKa. TpaauiuoHHas OUOTEXHOJIOTUA: XJeOoleueHue,
HOJIy4eHHEe KUCIIOMOJIOYHBIX IPOAYKTOB, BUHOAEne. Mukpoobuonornueckuit cuures. OOBbEKThI
MHUKPOOHOIOTHYECKUX TeXHOMOTUi. [Ipon3BoacTBO Oesika, aMMHOKHUCIIOT U BATAMUHOB.

CoznlaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBaHUS T€HOMOB C LIEJIbIO ITOJIy4E€HHsI OPIraHU3MOB U UX KOMIIOHEHTOB, COJEPKALINX
HE BCTpEYaroIuecs B IpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounass mHkeHepus. MeToapl KynbTypbl KIETOK M TKAaHEHM PacCTCHUM MU >KMBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus W comatudeckuii smOpuoreHe3. Vcmonbp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMs SIMLEKIETOK M KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupoBaHus U MUKPOKIOHAIbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOoMOCOMHasl M T'eHHas MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 IeéHa U KOHCTPYMPOBAHUE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs U MEPCHEKTUBBI
XPOMOCOMHOM W TEHHOM HWHXEHEPUU. OKOJIOTMYECKHE M OSTHYECKHE NpOo0JIeMbl TI'€HHOU
VUHXCHEPUU.

Menunuackue 6uorexnosioruu. [loctrenoMmuas mudposas menununa. IL[P-nuarnocTuxa.
MeTaboOMHBIN aHATTN3, TEHOIEHTPUIECKUI aHaIM3 MPOTEOMA YEIOBEKA JIJISl OLEHKH COCTOSHHS
ero 340poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIETOK. TapreTHas Tepamnus paka. 3D-
OvomH)xeHepusi A pa3pabOTKM  (PyHIaMEHTAJIbHBIX OCHOB MEIMIMHCKHX TEXHOJOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH Cco4YeTaHWeM TEXHOJOIMi TPEXMEpPHOro OMONpPUHTHHIa |
ckaddonauHra s peueHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BakKLMH C LEJIbI0 OOecrneyeHus: KOMOMHMPOBAHHOW 3alllUThl OT
B030yauteneit OPBU, ycraHoBieHHEe MOJIEKYJISpPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
coJiepKallX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OIMacHbIe 3a00J1€BaHMsl YeNIOBEeKa U )KUBOTHBIX.

JleMoOHCTpaL U

Tabmuupr u  cxembl:  «lcrnonb30BaHME  MHKPOOPTaHM3MOB B IPOMBIIIIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepusn», «I'eHHas HHKEHEPUsI».

JlaGopaTopHas pa6ora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoNOrns — BayKHeIas Npou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xaenne ¥ pasBUTHE IBOJIONHMOHHBIX NPeACTaBJIeHUH B 0M010THH

OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHM3MA. JKu3Hb
W Hay4Has JearenpbHocTs Y. JlapBuHa.



JBwkymme cunbl dSBoionuu  BUaoB 1o Y. JlapBuHy (BbICOKas HWHTCHCHUBHOCTH
PasMHOKEHHUSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppba 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoit Teopuu 3Bomtonuu (CTD). HeltpanbHas Teopus SBOJIOIHIH.
CoBpeMeHHas IBOJIIOIMOHHAST OUoorus. 3HaUYe€HUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

IToptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. [lImansraysen, k. Xonnein, /. K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBoi npupoasl (mo K. Jlunnewo)», «JlecTHuna >KuBbIX
cymectB (mo Jlamapky)», «MexaHusm (OpMUPOBaHHS MTPUCHOCOONICHUH Yy pacTeHHd u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyra nyremectsus Y. Jlapsuna», «Haxonku Y.
HapBuna», «®opmbl 060prObI 3a cymectBoBaHuey», «lloponbl romy6eit», «Muoroobpasue
KyJIbTYpHBIX (hopM KamycTh», «[loposbl JOMAIIHKUX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHHS IBMKYLUIUX CHUJ 3BOJHOLUN», «OCHOBHBIE
MOJIOKEHUS CHHTETHUECKOM TEeOpUU HBOIIOLIUN.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tomynsiuust Kak 3JaeMeHTapHas eAuHULa 3BoiolMU. COBpEeMEHHBbIE METOJIbl OLEHKU
TeHETUYECKOT0 Pa3Ho00pas3us v CTPYKTYpPHI MONyJsiiuid. MI3mMenenne reHooH 1a MOnyIsuy Kak
3JIEMEHTAapHOE SBOJIIOIIMOHHOE SIBICHHE. 3aKOH reHeTudeckoro paBHoBecus k. Xapau, B.
Baiinbepra.

OnemeHTapHble (HAKTOPHI (IBMDKYIIME CHIIBI) JBOJIONMH. MyTallMOHHBIA TIpoIecc.
KomOunatuBHass m3MeHUMBOCTh. Jlpelid TeHOoB — cirydaiiHble HEHANpPABICHHBIE W3MEHEHHS
yacToT ayuienedl B momynauusx. ekt ocHoBarens. IDggexm OYmMuLIOUHO020 20pabIUIKA.
CHudicenue 2eHemuyecko20 pasHooopaszus: npuduHvl u ciredcmeus. Illposenenue 3¢hghexma
Opetiha 2enos 6 Oonvwux u manvlx nonyaayusx. Murpanun. V3omamus TOMYIISIAN:
reorpaduyeckas (IpoCTpaHCTBEHHAs ), Onoorudeckas (penpoayKTUBHAS).

EcrectBenHblif oTOOp — Hampaistomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTOopa: NBHXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3pbiBaromuil (qu3pyntuBHbIi). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[TprcrocoO0NeHHOCT OpPraHU3MOB KaK pe3yJbTaT MHUKpPO3BOJIOLMU. Bo3HHKHOBEHHE
npucnocoOaeHuit y opranuzmMoB. ApomMopdo3sl U uanoaganrtanuu. [Tpumeps! npucnoco6ieHuit
y OpraHu3MoB: Mopdosnornyeckue, QU3NOIOrHYECKHe, OWOXUMHUYECKUE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH PUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepun u cTpykrypa. BupooOpa3zoBaHue Kak pe3ynbTaT MHUKPOIBOIIOIMH.
M3onsauuss — ximroueBoil ¢(akrop BupooOpazoBanus. I[lytm u cmocoObl BHI000pa30oBaHUS:
ajsionaTpuyeckoe  (reorpauyeckoe), CHUMIATPUYECKOe (PKOJIOTHYECKOE), «MTHOBEHHOE)
(monmummonau3anus, THOpuan3anus ). JJIMTeTbHOCTh IBOTIOIIMOHHBIX TIPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOO0pa3usl.

Posnp  »BOMIOIMOHHON OWONOTMM B pa3pabOTKe HAyYHBIX METO/JOB COXpaHEHHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS Mapa3sUTOB U HMX X035eB. MexXaHU3MbI
bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaL UK

[Toprpetsr: C. C. YerBepukos, J. Maiip.

Tabnuupl u cxembl: «MyTalMOHHAS U3MEHUYUBOCTBY, «llomynsuoHHas CTPYKTypa BUa»,
«Cxema mposiBIeHHs 3akoHa Xapau—BaiinOepra», «JIBWKymme CHIBI  DBOJIIOIHN,



«IKOJOTHYECKasT HM3OJIAMMS TOMYJSIUid ceBaHCKo Qopenn», «[eorpaduueckas H3OIAIUS
JMCTBEHHUIIBI CHOMPCKOM M JTMCTBEHHULIBI Jaypckoi», «[lomyssiroHHbIE BOJIHBI YUCIEHHOCTH
XUIIHUKOB M XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro ot0opa», «Popmbl OOpbOBI 32
CYyILLIECTBOBAHHEY, «MHIyCcTpHalbHbII MEJIaHU3M», «OKusble HCKOIIaEMBbIE»,
«IlokpOBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOkpacka KHUBOTHBIXY,
«®Pu3nonoruyeckue agantauuny, «IIpucnocodbieHHOCTh OpraHU3MOB U €€ OTHOCUTEIBHOCTbY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BupooOpa3oBanus», «l'eorpaduueckoe BumooOpazoBaHMe TPEX  BUAOB  JIAHABIILEH,
«DKOJIOTMYECKOe BMJI000pa3oBaHME BHUJOB CHHHUL, «llomumionasl pactenuii», «KamycTHo-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdapun pacTeHH, KOJUIEKIIMM HACEKOMBIX, Uydena MTHIl U 3BEper C
IpUMEpaMHu Pa3JInYHbIX MPHUCIIOCOOJEHHM, yydyesna NTUI U 3Bepeil pa3HbIX BHUJOB, repbdapuu
pacTeHui OJIN3KUX BUI0B, 00pPa30BaBLIMXCS PA3IMUYHBIMU CIIOCOOAMH.

JlabopaTopnasi paGora «BpIsiBiIeHHE H3MEHUMBOCTH Y 0COOEH OJTHOTO BUIA».

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHu3MOB W HMX OTHOCUTEJIbHAs
1eJ1eCO00Pa3HOCTHY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(}HOIOTHUECKOMY KPUTEPUION.

Tema 3. Makpo3Bo/ilonus M €€ pe3yJbTaThl

Meroas! n3ydeHns MaKpodBOIOLHH. [[aIeoHTOIOrnYeCKE METOIBI U3YUEHUS HBOJIIOLIUN.
ITepexonnblie GopMbl U GUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpaguueckue Metonsl uszyueHus osBomouud. CpaBHeHue ¢uiopsl U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduieckue odmacti 3emiu. BUIbI-9HIEMUKN U PETUKTHI.

OMOPHONIOTHYECKUE W CPABHHUTEIBHO-MOP(]OIOTHYECKHE METObI M3YyYCHHS ABOJIOIHH.
I'eHeTnyeckue MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHHS JBOJIIOLMOHHBIX HOBILECTB.
["'oMostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PynuMeHTapHble Opranbl U araBu3Mbl. MonekysspHO-
FEHETUYECKUEe, OHWOXMMHUYECKME M  MaTeMaTU4YeCKHME METOJAbl M3YyYEHUS  DBOJIOLHUU.
["'omonornunsie renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUSI (PUIIOTEHETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOmme 3aKOHOMEpHOCTH  (MpaBwWjia)  3BONIOUUHU. [lpunyun  cmenvl  PyHKYUl.
HeoOpaTtumocTs 3Bosoninu. AnantuBHas pajguanus. HepaBHOMEpHOCTH TEMIIOB 3BOJIIOLUH.

JleMoOHCTpaL U

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

TabGnuupl u cxembl: «PUIOreHETUYECKUH Psil JTOIaan», «APXEONTEPUKCY, «3Bepo3yObIe
amepb», «Creronedans», «Punnodurs», «CemeHHble NTanOpOTHUKMNY, «buoreorpaduueckue
30HBI 3emumny, «Jpeid koHTUHEHTOB», «PenmukThl», «HavanbHble cTaauu SMOPHOHATBEHOTO
pa3sBUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTHYHBIE  OPraHbD»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HA0OpBHI UEIOBEKAa W IIUMIMaH3e», «[JaBHBIE
HaIpaBJIEHUs IBOIOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIIOLIUN .

O6opynoBaHue: KOJUIEKIMHU, TepOapuu, MYJSHKH HCKOMAeMbIX OCTaTKOB OPraHMU3MOB,
MYJISKHM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue ¥ pa3BUTHE KU3HU Ha 3emiie

Hayunble rumoTessl MpPOMCXOXKJIEHUS JXKU3HM Ha 3emsie. AOuoreHe3 M NaHCHEPMUS.
JloHaydHbBIE TPEICTABIECHMSI O 3apOXKACHUU JKU3HMU (KpealuoHM3M). ['Mmore3a MOCTOSIHHOTO
camo3apOo>KJIeHUs KU3HU U €€ onposepkeHue onbltaMu . Penu, JI. Cnannanuanmy, JI. [lacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.



OcHOBHBIE dTanbl HEOpraHUYECKOi HBoroNMK. [InaneTapHas (reosorudeckasi) 3BOJIOHS.
XuMHUECKasi ABOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB U3 HEOPTaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue monuMepoB u3 MoHOoMepoB. KoanepBarnas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XonjelHa, reHEeTHYECKas
runoreza I'. Mémnepa. Pubosumbr (T. Yek) um rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

HUctopuss 3emnu u wmeroabl €€ wu3ydeHus. Vckomaembple OpraHMYECKME OCTaTKH.
['eoxpononoruss u e€ wmeronasl. OTHOcUTeNnbHAass M aOCOJIOTHAsT  TEOXPOHOJIOTHA.
['eoxpoHONOrMYecKas mKaaa: 30Hbl, IPbl, HEPHOBL, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostounu. [losiBIEHHE W 3BOJIFOLHUS MEPBBIX KIETOK.
Oomonuss Metabonu3Mma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHBIE MHUKPOOHBIE
OMOIIEHKM Kak aHajor mnepBbix Ha 3emiie coobmectB. Crtpomartonutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOIIOLHUOHHOE MPOUCXOXKIECHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHU3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  TI'PYII
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tamnbl HBOJIOLMU BbICIIUX pacTeHuid. OCHOBHBIE apoMOp(hO3bl PACTEHUU.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHUH M 3aBOCBAHWE HMHU CYIIU.
Cemennble pactenus. [IponcxoxaeHne NBETKOBBIX PaCTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBBIE
KUBOTHBIC. JKH3HBL B BOJIC. DBOIOIMUS TTO3BOHOYHBIX. [IponcxoxacHne aMpuOuil M penTHIni.
[TpoucxoxaeHne MIICKONMHUTAIUX W NTUI. [lpuHiun ximrodeBoro apomopdosa. OcBoeHHE
0eCI03BOHOYHBIMH M TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue u3HM Ha 3emile 10 3paM U MEepUoiaM: apXei, MPoTepo30H, Naneo30i, Me3030i,
KaifHo30M. OOmias XapakTepHCTHMKa KIMMaTra W TeoJOrmyeckux mporeccoB. [losBieHune wu
paciBeT XapaKTEepHBIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha Tra30BBIN
cocTaB aTMoc(hepsl.

MaccoBble BbIMUpPAHUS — HKOJOTMYECKHUE KPU3HMCHI Mponuioro. IIpuyumHbl U cienctBus
MaccoBbIX BbIMHUpaHHUil. COBpEMEHHBIH 3KOJIOTMUECKUN KpU3HC, ero ocodeHHocTu. [Tpobnema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpemeHHas cucTtemMa opraHudeckoro mupa. [IpuHIUIBI KIaccUPHUKAIUU OPTaHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPTaHU3MOB.

JleMoOHCTpaL U

[Toptpetsr: ®@. Pean, JI. Cnannanuanu, JI. [lactep, 1. . Meunukos, A. 1. Omapun, JIx.
Xonpeiin, I'. Ménnep, C. Munep, I'. IOpu.

Tabmumel u cxembl: «Cxema ombita @. Penu», «Cxema onbita JI. [TacTepa mo u3yueHUro
caM03apOoXKJIeHHs kHu3HM», «Cxema ombita C. Mumepa, I'. IOpu», «3Ttanbl HeopraHn4eCcKon
sBoOLIMNY, «['eoxpoHosoruueckas mkana», «HadampHble Tanbl OPraHUYECKO 3BOIOLUN,
«Cxema o00pa3oBaHUsI DJYKapuOT MyTéM cuUMOHOreHe3a», «CucremMa >KUBOW NPUPOIBIY,
«Ctpoenmne Bupyca», «Apomopho3bl  pacTeHHil», «PuHHOPUTBHY), «OTHOKIETOUYHBIE
BOZOpOCIN», «MHOIOKJIETOYHbIE BOJIOpoCHn», «Mxm», «llanmopoTHukm», «l onoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHuil», «(Cxema pa3BUTUS IKUBOTHOIO MHUPay,
«Apomopdo3sl  KUBOTHBIX», «lIpocTeitmuey», «Kumeunononoctueie», «llnockue uepBu»,
«HUeHUCTOHOTHEY, «PBIOBIY, «3eMHOBO/IHBIEY, «[IpecMbikaroniuecs», «[Ituiey,
«Muekonurarone», «Pa3BUTHE JKM3HM B apxeuWckol oapey, «Pa3BuTme KM3HH B



MPOTEPO30MCKON 3pe», «Pa3BUTHE KU3HU B TAJICO30MCKON 3pey», «Pa3BUTHE KU3HU B
ME3030MCKOil 3pe», «Pa3BuTHe XU3HM B KalHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPa».

O6opynoBanue: repOapud pacTeHUN pa3IUYHBIX OTJENOB, KOJJICKIUU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAaKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThI
IIO3BOHOYHBIX >KMBOTHBIX, 4Yydeja MTHUIl U 3BEPEH, KOJUIEKIMH OKaMEHEJIOCTEH, I10JIEe3HBIX
MCKOIIAEMBbIX, MYJISI)KU OPIrAaHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas sgaboparopHasi padora «MoaenupoBanue onbiToB Muepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUUHOM aTMocdepey.

JlabopaTtopnass pabora «l3ydueHne u omnucaHUE€ HCKOIIAEMBIX OCTaTKOB JIPEBHUX
OpPraHU3MOB.

IIpakTuyeckass paGora «l3ydyeHue OCOOCHHOCTEH CTPOCHHS PACTCHHH pa3HBIX
OTZIETIOBY.

IIpakTnyeckas padora «3ydeHne 0COOEHHOCTEN CTPOCHUS TTO3BOHOYHBIX KHBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3paenb! u 3agaun auTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHOBIIEHHE MPEJCTABICHUNW O MPOMCXOXKICHUU 4YeJOBEeKa. PenurmnosHeie BO33pEHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonctBo  yenoBeka € JKUBOTHBIMHU. (CuHCTEMaTHUECKOE IOJIOKEHHE YeJIOBEeKa.
CBuzerenbcTBa CXOJACTBA YEJNOBEKA C JKMBOTHBIMH: CPaBHHUTEIHHO-MOpP(]OIOrHuecKue,
sMOpuosornyecKkue, (HU3HO0IOro-0MOXMMHUYECKHe, MoBeAeHuecKkne. OTiHuus 4YelnoBeKa OT
KUBOTHBIX. [IpAMOXOXK/I€HNE U KOMIUIEKC CBSI3aHHBIX C HUM INpPU3HAKOB. Pa3BuTHE rOJIOBHOIO
MO3Ta U BTOPOW CUTHAJILHON CUCTEMBI.

JBuwxymme  cuibl  (QakTophl)  aHTPOMOreHe3a:  OWOJIOTUYECKHE,  COIMAIbHEIE.
CootHorieHre OMOJOTHYECKUX M COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE CTaJuK aHTpororenesa. PanHue yenoBekooOpa3Hble 00€3bsSHBI (ITPOKOHCYJIbI)
U paHHHE TOHTHbI — O0IIUE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0e. ABCTPaIONUTEKN —
JBYHOTHE NpEAKU IroAc. YenoBek yMenblid, NepBble M3TOTOBICHUS OpyIui Tpyaa. Yemosek
NPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntofel 3a mpeaensl Adpuku. UenoBek reinenboeprekuii —
001K TPeIOK HeaHAePTaTbLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOTro. YenoBeK HeaH1epTalbCKUn
KAaK BHJI JIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THIA, JEHHCOBCKUMI
4eJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npeaenaMu Adpuku. [Taneorenernka u najaeoreHOMUKa.

OBOJIIOLIMS COBPEMEHHOI0 4enoBeka. EcTecTBeHHBIH OTOOp B MOMYALUAX YEIOBEKa.
MyrtannonHsli npouecc U nonmumopdusm. IlonynsuuoHHble BOJIHBL, Apeiid T'eHOB, MUTpalus 1
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. boibmme pacel: eBponeouaHas (eBpasuiickas),
aBCTPAJIO-HETPOHIHASA (PKBaTOpHAlIbHAsI), MOHTOJIOMIHAsA (a3MaTCKO-aMepHuKaHcKas). Bpems u
NyTH paccelieHuss 4YesloBeka 1Mo IulaHere. EauHCcTBO 4yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOieHHOCTh 4YenoBeKa K  pa3HbIM  YCIOBUSM
OKpykartomien cpensl. Biausuue reorpaduyeckoit cpeasl u perida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTlOBeKa.

MexauciurimHapaple  MeTolbl B (u3udeckod  (OMOJIOTHYECKON) aHTPOIOJIOTHH.
OBOJIOMOHHAS ~ AHTPOIOJIOTHST M TAJICOAHTPOIOJIOTHSl  YEJOBEYECKUX  MOMYJISALHUM.
buocounaneHple  uCClE€NOBaHMS ~— NPUPOABI  yesoBeka.  VMccimenoBaHue — KOZBOJIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YEJIOBEKE.

JleMoOHCTpaLun



[Toptpetsr: Y. apBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumet uw cxembl: «MeTOasl  aHTPOMONIOTUNY», «[ OJOBHOW MO3T  4YelmoBEeKay,
«YenoBekooOpa3Hble 00e3bsiHB), «CKeNeT 4eloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3MBbD», «JIBIKyIIME CHJIBI aHTPOIOrEHe3a», «OBOJIOLIUOHHOE [JPEBO YEJIOBEKay,
«ABcTpasionurek», «HenoBek ymenslity, «HenoBek nNpAMoXoaamuiny, «JleHuCOBCKHI 4eT0BEK»
«Heanpepranbupl»y, «KpomanboHb, «lIpenkn uvenoBekay», «OTambl 3BOJIOLUU UYEIOBEKAY,
«Pacel uenoBekay.

OO6opynoBaHue: MyJIsKM OKaMEHEJIOCTeH, IPEIMETOB MaTepHalbHON KyJIbTYphl IIPEIKOB
YeJoBeKa, penpoaykiuu (portorpaduu) KapTHH C MHQPOJIOTHYCCKUMH W OMOJICHCKUMU
CIOKETaMH MTPOUCXOXKICHUS YeIoBeKa, (poTorpaduu HaXOJA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIE]b Yepena YeJOBEKa M Yeperna IIMMIAaH3€, MOJENb KUCTH YellOBEKa U
KHCTH LIMMITaH3€, MOJEIN TOPCA IIPEIKOB YEIIOBEKA.

JladopaTtopuasi padGora «/3ydeHne OCOOCHHOCTEH CTPOCHHs CKelleTa YeJIOBEKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTuyeckas padora «3yuyeHue 3K0JOrMYECKUX afjanTalUui YETOBEKay.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOIICHHUSIX OPraHu3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

3apoxaeHue U pasButhe sKoioruu B Tpyaax A. ['ymOompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznmenst um 3amaum skonorun. Csizb
9KOJIOTMH C APYTHMHU HayKaMH.

Mertonb! skonoruu. [loneBble HaOMOEHUS. DKCIEPUMEHTHI B 3KOJOTHU: HPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTMU. MOHUTOPUHI OKpY’KaIOLEH CpeJibl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJI00AIbHBIN.

3HAaueHUE DKOJOTMYECKMX 3HAHUM MUl 4YeJIOBeKa. DKOJOTMYECKOE MHPOBO33PEHHUE Kak
OCHOBa CBs3€M uyenoBeyecTBa € INpuponoid. DopMHUpOBaHHE 3KOJOTMYECKOW KYIbTYpbl U
HKOJIOTMYECKOI rPaMOTHOCTU HACEJICHUSI.

JleMoOHCTpaL U

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkensb, A. Tencnu, B. H.
Cykaués.

Tabmuupl 1 cxembl: «Paznensl skoigorun», «Metoasl akojgoruny, «Cxema MOHUTOPHHTA
OKPYKaIOIIEH Cpeb».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpeaa 0OMTaAHUA

Okonorudyeckue (GakTopbl U 3aKOHOMEpHOCTH uX JedctBus. Kiaccudukanus
IKOJIOTUYECKUX  (akTOpoB:  abMOTHYEeCKHe, OHOoTHYEecKue, aHTponoreHHele. OOuue
3aKOHOMEPHOCTH JIeMcTBUS 3Kodornyeckux ¢akropos. [Ipasuno munumyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTb. DBPHOMOHTHBIE M CTEHOOMOHTHBIE OPraHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuil pakrop. JlelictBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUM M >KUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CurHanpHas posib ceera. doTonepuoausm.

Temmeparypa Kak 3Kojoruyeckuit gaxrtop. [leiictBue TemmepaTypbl Ha OpraHU3MBI.
[ToriknitoTEpMHBIE U TOMOMOTEPMHBIE OPTaHNU3MBblL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BnaxHocTts kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTteHuil K MOAIEPKaHUIO
BojHOro Oamanca. Kiaccudukanms pacteHui mo OTHOUIeHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXHUMA.



Cpenbl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAs!, BHYTPHOpraHU3MeHHas. DU3MKO-XMMHUYECKHE OCOOCHHOCTH cpel OOuTaHus
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. Buemnue u BHyTpeHHHE pUTMbI. CyTOUYHBIE U TOIUYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o >xusHeHHoi ¢opme. KuzneHHBIE (OPMBI
pacTeHHii: NepeBbs, KYCTAPHHKH, KYCTapHHUYKH, MHOTOJETHHUE TPAaBbl, OJHOJICTHHE TpPAaBHI.
JKuznenneie (GOpMBI KHUBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOEHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckne  Qaxkroppl. Buasl OMOTHUECKMX ~ B3aMMOJCHCTBHIA:  KOHKYPEHIIHSA,
XHUIIHUYECTBO, CUMOMO03 1 ero (¢opmel. [lapazutusm, koomnepamnus, MyTyaanu3M, KOMMEHCAIN3M
(KBapTUPaAHTCTBO, HaxyieOHWYecTBO). Herpoduueckne  B3amMonelcTBHs  (TOMHYECKUE,
dbopuueckue, (adpuyeckue). 3HaUyeHUE OWOTUYECKUX B3aMMOJICHCTBUN I CYIIECTBOBAHMS
OpraHu3MoB B cpejie ooutanus. [IpuHIMT KOHKYPEHTHOTO HCKITFOYCHHUS.

JleMoOHCTpaL U

Tabmuipl ¥ cxeMbl: «JKonorudeckue GpakTopbl», «CBETOBOM CHEKTPY», «IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOILIGHUIO K CBETY», « T eMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIC
KHUBOTHBIE», «DU3HONIOTHYECKHE aJanTaluu KXUBOTHBIX», «Cpenbl OOUTAaHUS OpPTaHU3MOBY,
«buonornyeckue puT™Mb», «OKu3neHHbIe GOPMBI pacTeHHiD», « Ku3HEeHHbIE (POPMBI )KUBOTHBIX»,
«JKocHuCcTeMa IUPOKOIUCTBEHHOTO Jieca», «IDKOCHUCTeMa XBOWHOro necay», «llemu nuTtanus»,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

OGopynoBanue: TepOapuu pacTCHW W JKUBOTHBIX, IPHUCIIOCOOJICHHBIX K BIUSHHUIO
pa3IMYHBIX  SKOJIOTWYECKHX  (HAKTOpOB, TepOapull  CBETOJNIOOMBBIX, TEHENIOOMBBIX |
TEHEBBIHOCIIMBBIX PACTEHUI, CBETONIOOUBBIC, TEHETIOOMBHIE W TEHEBBIHOCIMBBIE KOMHATHbBIC
pacteHus, repOapuv M KOJUIGKIHUU TEIUIOMIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHuii, dYydena NTHL M 3BEpei, repOapuu pacTeHUH, OTHOCAIIMXCS K TUTPOQHTaM,
KcepopuTaM, Me30(pHUTaM, KOMHATHBIE DPACTEHHs JaHHBIX TPYIN, KOJUICKIUH >HKUBOTHBIX,
oOWTaIONMX B Pa3HBIX cpefax, repOapuy U KOJUIEKIIMH PACTEHUH U KMBOTHBIX, 00JaJArOIINX
yepTaMyd TNPUCHOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUH JKU3HH, repbapuul Hu
KOJJICKIIMM PACTEHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUIEKIUH KUBOTHBIX,
YYaCTBYIOUIMX B PA3IMYHBIX OMOTHYECKUX B3aMMOICHCTBHSIX.

JlaGopaTopHas paGora «BrIsgBieHHe TPUCTIOCOOIEHUN OPTaHU3MOB K BIIUSTHUIO CBETa.

JlaGopaTtopnas pabora «BblsiBiIeHHE NPUCIOCOOTIEHUN OPraHU3MOB K BIMSHHUIO
TEMIIePaTyphI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHH W3 Pa3HBIX MECT
oOUTaHUY.

Tema 8. Jxo10rust BUAOB M NOMYJIALMI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyIsuu. [lomyssimust kak OuoJornyeckasl cucreMa.
Pons HeomHOpomHOCTH cpefpl, Puznueckux OapbepoB W OCOOCHHOCTEW OMOJIOTHH BHUAOB B
(bopMHpPOBaHNUU MPOCTPAHCTBEHHOM CTPYKTYpHI OMYsAIMi. OCHOBHBIE TIOKA3aTeIH MOMYJISALUY:
YHUCJICHHOCTh, IJIOTHOCTh, BO3pAacTHas U TOJOBas CTPYKTYpa, POXKAAEMOCTh, NMPHUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSI.

Dkonornyeckas CTpykTypa nomyrsnuu. OlleHKa YHCICHHOCTH TOmyssinud. J(nHamuka
MOMYJISIIAK U e€ perynsnus. buotTnueckuil moTeHuan nonyisnui. MoaenupoBaHie JTUHAMUKH
nomynsiind. KpuBbIE pocTa YUCICHHOCTH momynsinuu. KpuBble BbDKMBaHHS. Perymsmus



YUCIIEHHOCTU TMOMYJSIIMMA: POJb (aKTOPOB, 3aBUCSIIMX M HE 3aBUCALIMX OT IUIOTHOCTH.
OKojorudeckue crpareruu Buaos (I- u K-crparerun).

[Tonsatue 00 »HKoNMOrMUecKo Humie BUAa. Mecroobutanue. MHOroMepHas MOJEIb
skosornueckor Humm Jx.M. XaruuHncona. Pa3mepsl skonorndeckoil Hum. Ilorenuunanbaas u
peann30BaHHAas HUILIN.

Bun xak cucrema nomymsiiuil. Apeanbsl BUAOB. BuIbl M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHoOjornueckue HWHBa3UU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

IToprper: Ixx. . XaTynuHCOH.

Tabmuie! 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTePUCTUKU Monysuny, «lIpoctpancTBennas
CTPYKTypa nonymsiuun», «Bo3pacTHble mnupamMuisl nonyisiquun», «CKOpPOCTh 3aceleHus
MOBEPXHOCTU 3EMJIM Pa3Iu4YHbIMU OpraHuzMamu», «Mojens skonoruueckord Humm Jlx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PACCETCHUIOY.

Tema 9. Jxos10rus cood1EecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamH B
OHOLICHO3E.

Okocucrtema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKUMOHANIBHBIE OJIOKU
OpPraHuU3MOB B HIKOCHUCTEME: MPOIYIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduveckue ypOBHH.
Tpoduueckue nenn u cetu. Abnorndyeckue OIOKK dKocucTeM. [10UBBI M WIIBI B 9KOCHCTEMAX.
KpyroBoport BeliecTB U MOTOK SJHEPTUH B SKOCUCTEME.

OcCHOBHBIE [TOKA3aTENIN YKOCUCTEMBI. buomacca n npoayKius. DKOJIOrH4eCKUe MUPaMHUIbl
yucesl, OnomMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOILECTB — CyKlieccuu. lIlepBUUHbBIE U BTOPUYHBIE CYKLECCHHM U HX
NPUYMHBL. AHTPONOTEHHBbIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHOe cOOOIIecTBO.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUYMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBL. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, 1ecos, cmenetl, Ny CmvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHos. Pasnmuuus mexnay
AHTPOTIOTEHHBIMH M MIPUPOTHBIMU YKOCHCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. I'opojckas ¢uopa u ¢ayHa.
CunaHTpomnu3anus ropojackoi (ayHbl. buomornueckoe ¥  XO34iCTBEHHOE 3HAYCHHE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUHA  OpraHM3MOB B
sKkocucTteMax. Porb kackadnoeo sghghexkma u 6u008-30upuxamopos (Kuouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC HHEPrMM W  BEIIECTB MEXIY CMEKHBIMU
HSKOCHUCTEMaMU. YCTOMUYMBOCTh OpPraHU3MOB, NOMYJISUMA M OSKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPONOT€HHBIX BO3JECHCTBUH.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUll  pA3HLIX MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbL IKOJI0SUUECKO2O
HOPpMUPOBAHUSL AHMPONO2EHHO20 B030eticmeusi. MeTOo0IOTUS MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCUCTEM.



JleMoHCTpauMu

IToptper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA HMIMPOKOIUCTBEHHOTO JIecay,
«JKocucTeMa XBOMHOro Jieca», «DyHKUMOHAIbHBIE TPYHIbl OPraHU3MOB B SKOCHUCTEMEY,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTanus (macTOuIHAasl, JETPUTHAs)»,
«DKOJIOTHYECKas MUpaMUIa YHCeT», « IKOJIIOTHUECKas mupamMuia OnoMacce», «IKOJOTHUECKas
nupamuaa sHeprum», «OOpazoBanue Oonora», «llepBuuHas cykueccusi», «BoccraHoBieHue
Jeca mociie moxapa», «IKocUcTema 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB M TOTOK
SHEPruu B arpoieno3ey, «IIpumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHUH, KOJJIEKIUH HACEKOMBIX, Yydejia ITHUIl U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTCHUN, aKBApUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckasi padora «l3yueHue u onrcanre ypooIKOCUCTEMBI».

Jladoparopnasi pa6ora «/3yueHue pasHOOOpa3usi MEJIKMX TTOYBCHHBIX YWICHHCTOHOTHX B
pa3HbIX HIKOCUCTEMAX ).

IKceKypeusi «IKCKypcHs B TUITUYHBIN OnoTeorieHo3 (B ayOpaBy, Oepe3HsK, €lIbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WK B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmemnanerapras 00ojg0ouka 3eMiH, TJIe CYIIECTBYET WJIM CYIIESCTBOBAJIA
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKuBoe BemecTBo Ouocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTH CymecTBOBaHUS Onocheprr. OcobeHHOCTH OMochephl Kak TiIo0ambHOM
skocucTeMbl. JluHammdeckoe paBHoBecue B Oumocdepe. KpyroBopoTel BemiectB U
OHoreoXMMHYECKHe HUKIBI (yriiepoa, a3ora). PurmMuuHocTh siBneHuii B Ouocdepe.

3onanbHOCTh OuOCchepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIH: TYHAPA, XBOWHBIE
Jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE Jieca, CTEIU, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIECa,
BBICOKOTOphsi. Knmnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Ctpyktypa ¥ (QYHKIUS S>KHBBIX CHCTEM, OIEHKAa HX PECYpPCHOTO TMOTEHIHala u
O6uochepHbIX QYHKIUI.

JleMoOHCTpaLun

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

Tabmunet u cxemsl: «['eocheps 3emnny», «KpyroBopot azota B mpupoje», «KpyroBopot
yriepojia B npupojzie», «KpyroBopot kucnopona B npuponae», «KpyroBopoT BoJbl B IPUPOIE»,
«OcHoBHBIE OuOMBI cymmny, «Kiumarundeckue mosica 3emum», «Tywapay, «Taiiray,
«CMmemannbii  necy, «lllupokomucTBenHbiit secy, «Ctemb», «CaBanHay, «llycThiHY,
«Tponmyeckuii mecy.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJIEKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamouias cpeaa

DKOJIOTHYECKHE KPU3UChI W WX TpUYHHBL Bo3aeiicTBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO3MyIIHOM cpenapl. OxpaHa Bo3ayxa. 3arpsi3sHeHHE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymienne nouBbl. OXpaHa NOUYBEHHBIX pecypcoB. MI3MeHeHne Kiumara.

AHTpOIIOTEHHOE  BO3J€MCTBHE Ha pPACTUTENbHBIK M KUBOTHBIM wmup. OxpaHa
PaCTUTENHHOTO M KMBOTHOTO MHUpa. OCHOBHBIE MPUHIIMIIBI OXPaHbI MPUPOAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupojnsie Tepputopun (OOIIT). borannyeckue caabl U 300J0THYECKUE
MapKH.



OcHOBHbBIE IPUHIIMUIIBI YCTOMUMBOTO Pa3BUTHUS YeIOBEUECTBA W MPHUPOAbL. ParronanbHoe
IOPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojormueckoro pasHooOpasus 3emin. OOmue
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIC OCTIEACTBHS.

Pa3BuTHe MeTOAOB MOHUTOPUHTA Pa3BUTHS OINACHBIX TEXHOTCHHBIX MPOIECCOB.
Cucmemnvle uccredoganuss nepexooa K pecypcocoepezaioujell U KOHKYPEHMOCHOCOOHOU
aHepeemuke. buonozuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugarouue O00CMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3K0CUcCmem 1 cnocooos 6opbobl ¢ OHUONOBPENCOCHUAMU.
Pexoncmpyxkyus MopcKux u HA3eMHbIX IKOCUCTHEM.

JleMoOHCTpaL U

Tabmuuplr u  cxembl: «3arpsizHeHue armocdepbl», «3arps3HeHre Truapocheps»,
«3arpszHenne 1mouBbl», «[lapuukoBblii  3ddekT», «Ocobo oxpaHseMble NPUPOAHBIE
TeppuUTOpUNY, «MOAEIH YIPaBISIEMOTO0 MUPAY.

OoGopynoBanue: Qororpaduu  OXpaHSIEMBIX pPACTEHWH W JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTYU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBiMBaeT TpeOOBaHHMSA K pe3yibTaTaM OCBOCHHUS OOYyYarOIIUMHKCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHEIE.

B cTpyKType NTUYHOCTHBIX pe3yabTaTOB OCBOEHUS MPOrPAMMBI 110 OMOJOTHU BBIIACICHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)IaHCKON
UJEHTUYHOCTHU — TOTOBHOCTHM K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIIPEJCIEHUIO,
Hanuuyue momueéayuu K OOydeHUIO OWOJIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPATULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYUYaIOIUXCSl PYKOBOJACTBOBATHCSA B
CBOEH  JEATENBHOCTH  LEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, HPUCYLHIMMU  CHUCTEME
Ouojoruueckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS ~ IKOJIOTMUECKON  KYJIbTYpBHI,
CcnocobHoCmu cmagums UEIU U CTPOUTH JKU3HEHHBIE IJIaHbI.

JIn4HOCTHBIE pPe3yabTaThl OCBOCHUS MPOTPaMMbl 110 OMOJOTUHM JOCTUTAIOTCA B €IUHCTBE
yueOHOM M BOCIUTATENBHON NEATEIHHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMHU U J1yXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHATHIMHU B
oOuiecTBe MpaBUJIaMH U HOPMaMu IOBEAECHUS M CIIOCOOCTBYIOT IpoOIleccaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUS U CaMOPA3BUTHUS, Pa3BUTUSA BHYTPEHHEW MO3WLMU JIMYHOCTH, NATPUOTHU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJa U CTaplieMy IMOKOJIEHHUIO, B3aUMHOI'O
YBaXEHUs, OEpEe)KHOro  OTHOIIEHHUS K  KYyJIbTypHOMY  HAaCIE€OUI0 U  TpajuLUsaM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JIn4HOCTHBIE Pe3yNbTaThl OCBOCHUS yueOHOTro npeamera «bruoaorus» MOMKHBI OTpaXKkaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXAeHUH, COOTBETCTBYIOUIMX TPAAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
paclIupeHHe KU3HEHHOTO OIbITa U ONBITA AEATEIBHOCTH B IIPOLIECCE PEATU3ALUU OCHOBHBIX
HaIpPAaBJICHU! BOCIIUTATENBHOM AEATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH  OO0YyYarollerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHa POCCUIICKOro 00IIeCTBa;

OCO3HaHHME CBOUX KOHCTUTYIIMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIIOPAIKA;

TOTOBHOCTb K COBMECTHOIM TBOPUYECKOH JIEATENBHOCTH MPHU CO3JJaHUU YYE€OHBIX MPOEKTOB,
pelieHny yueOHbIX U M03HABATENbHbBIX 3a/1a4, BHIITOJHEHUN OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNATh COOCTBEHHYIO IIO3MLHMIO IO OTHOUIEHUIO K SIBJICHUSIM
COBPEMEHHOM KHU3HU U OOBACHSATH €€;

YMEHHME YYUThIBaTh B CBOMX JEMCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIIOJIEH ¢ pa3sHbIMU yOEXKIECHUSIMH, KYJIbTYPHBIMHU LIEHHOCTSIMH U COLIMAIbHBIM
MI0JIO)KEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS YYEOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATENbCKUX 3a]ad, YBAXXUTEIBHOTO OTHOLIEHUS K MHEHHIO
OTIOHEHTOB NP 00CYXIEHUU CIIOPHBIX BOPOCOB OMOJIOTHYECKOTO COACPKAHMUS,;

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOM NEATENBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:



c(hOpMUPOBAHHOCTh POCCUICKON TPAKIAHCKON WICHTUIHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PonmHOMN, ropmoctu 3a CBOM Kpai, CBOIO
Ponuny, cBO# A3bIK U KYJIBTYPY, IPOLIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUIEHHE K TNPUPOJHOMY HACIHEAMI0 U NaMSATHUKAM MPUPOIBL,
nocTkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKMX YYEHBIX B CTAHOBJIIEHHE M pa3BUTHE
OMoI0ruM, IOHUMaHMs 3Ha4€HUs1 OMOJIOTUMH B IO3HAHUU 3aKOHOB IIPUPO/IbL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uzeiHast yoexx IEHHOCTb, TOTOBHOCTb K CIIY’KE€HHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUIICKOT0 HapoIa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBEJCHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAlLlMI0 M IPUHUMATh OCO3HAHHBIE PEILEHUS, OPUEHTUPYSICh
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOT'O NPUHSTHS LIEHHOCTEH CEeMEWHOM >KM3HU B COOTBETCTBUU C TPaJWLIUSIMU HapOJOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHUI;

IIOHMMAHKE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOM NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXECHHIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISITH
KayecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, GOpMHPOBAHMA  KYJBTYPbl 3A0pPOBbS M
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

NOHMMaHME U peau3alys 370poBoro U 0e3omacHoro odpasza *HU3HH (3J0pOBOE MUTAHUE,
COOJIIO/IEeHNEe TUTMEHUYECKUX MPaBWII U HOPM, COATaHCHPOBAHHBIA PEXUM 3aHATUI M OTIbIXA,
perymsipHass (u3NYecKass AaKTUBHOCTb), OEpeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOLIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOIO 0O€3011aCHOTO
MIOBEJICHNUS B CUTYallUsAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJIEH;

OCO3HAaHHE MOCHEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJIEHUs alaKorois,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOTMUECKON U COI[MAJIbHOM HANPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIMMPOBaTh, IUIAHUPOBATh W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
JESATEIIBHOCTB;

UHTEpeC K Pa3IU4HbIM chepaM MpodhecCHOHATBHONW NesTeTbHOCTH, YMEHHUE COBEPILATh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE )KH3HECHHBIE TUTAHBL;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa3oBaHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HU;

7) IKOJI0TNYECKOT0 BOCIIMTAHMSA



9KOJIOTUYECKHU I11e71eCO00pa3HOe OTHOIIEHUE K IMIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYILIECTBOBAHMUS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKOW KYJIbTYphl: IPUOOpPETEHHE OIbITa IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/Ibl;

0CO3HaHME INI00AIBHOIO XapaKTepa 3KOJI0rMYECKUX Ipo0sieM U IyTel UX peLIeHus;

CHOCOOHOCTh HCIIOJIb30BaTh MPHOOpETaeMble NPU U3YUYECHUH OMOJIOTMU 3HAHHS U yMEHUS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAJIBHBIM IMPHPOJONONB30BaHIEM (CcOOI0AeHNE
IpaBUJ MOBEJCHUS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHUBHOE HEIPUATUE JEHUCTBUM, NPUHOCIIIMX BpPEI OKPYXKAlOLIEH INPUPOJHOM Ccpene,
YMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKUE MOCIEACTBHS MPEANPHHUMACMbIX
JICUCTBUI U MPEIOTBPAILLATH HX;

HQJIMYME PA3BUTOrO HKOJOTHMYECKOTO0 MBILIUICHUS, SKOJOTHYECKOW KYyJIbTYpbl, OIbITA
JESATEIIBHOCTH  JKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI MMM B
[I03HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHON IpakTHUKE, TOTOBHOCTHM K Y4YacTHIO B
IPAaKTUYECKOH J1eATeIbHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUSI HAayKd M  OOILNECTBEHHOM IpPAaKTUKHM, OCHOBAHHOTO Ha JHAlOTe KYJbTYD,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIbTYPHOM MUDE;

COBEpILEHCTBOBAHUE A3bIKOBON U UUTATEILCKON KYJIbTYphl KaK CPEJCTBA B3aUMOAEHCTBUS
MEX]1y JIFOJIbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUM LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpEe KaKk O €IUHCTBE NPUPOAbI, YeIOBeKa U oOOIIecTBAa, B IO3HAHUM IPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodeM COXpaHEeHUsI IPUPOTHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECIeueHus
HOBOT'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pelaTh pecypcHble MpoOIeMbl pa3BUTHsI YeIOBEUECTBA, OUCKA MyTeH BBIX0/a U3 TI00aTbHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecrieueHus nepexoaa K yCTON4YMBOMY Pa3BUTHIO, PAllUOHATILHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHWM B LIEJISIX MOBBIMIEHUs OOIIeH
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (yHKIHOHAJIbHON
rPaMOTHOCTH o0yyarouxcs, GopMHUpyeMOil Ipu U3y4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, MCIIOJIBb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IOJlydaeMble 3HAHUS JUId aHaiu3a M OOBSCHEHUS SBICHUN
OKpPY’KaIOIIero MUpa M MNPOMCXOIAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCHOJIb30BAaTh OMOJIOTMYECKHE 3HAaHUS IS pEelIeHUs
po0JeM B peaibHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HaHHE IIEHHOCTH Hay4YHOH NeATeNbHOCTH, TOTOBHOCTh OCYILECTBISATH NMPOECKTHYIO U
HCCJIEIOBATENbCKYIO ASITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEphIBHOMY OOpPa30BaHUIO M CaMOOOpa3OBaHHIO, K
AKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAHMA 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METAIIPEAMETHBIE PE3YJIbTATbI

MertamnpenMeTHbIe pe3ylbTaThl OCBOGHUS yueOHOTo mpeamera «bHONOTHsS» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHS OOYYAIOIIUXCS  MEKIUCHUIUTMHAPHBIC
(MexmnpenMeTHbIe) OOLIEeHayUHbIE TIOHATHS, OTPAKAIOLIME LIEJIOCTHOCTh HAYYHOU KapTHUHBI MUpa
U cnenu@uKy METOA0B MO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELECTBO, YHEPrus,
SBJICHHE, TpOIecC, CHCTeMa, HAay4HbId (DaKkT, MPUHLUI, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH,
TEOpusi, UCCIIECIOBAHUE, HAOIIOJEHUE, W3MEPEHUE, SKCIIEPUMEHT U JPYIHE); YHHUBEpCAJIbHbIE
yueOHble JeiicTBUsA (IIO3HABaTeNbHbIE, KOMMYHUKATUBHBIE, PEryJIATUBHBIE), 00eCIEUnBaIOIINE
(dopmupoBaHue (YHKIHOHAIBHOM I'PaMOTHOCTH M COLMAIbHON KOMIIETEHLIIMU OOy4aroIluxcs;
CIIOCOOHOCTh o0yJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHHBEpCaJbHbIE y4YeOHBbIC JEHCTBHS B IIO3HABATEIBHOW U
COLMAJIBHON IIPAKTHUKE.

B pesynbrare u3yueHuss OMOJIOTMM Ha YPOBHE CpeAHEro oouiero ooOpa3oBaHuUsd Yy
oOyuaromierocsi 0yayr chopMupoBaHbl MMO3HABAaTEIbHBIC yYHUBEpCAIbHbIE ydeOHBbIE NEHCTBHA,
KOMMYHHUKAaTHBHbIE YHUBEpCaJbHble Y4e€OHBbIE JEHUCTBUS, PETYJIATUBHBIE YHHUBEPCAIbHbBIE
yueOHbIe JIeMCTBUS, COBMECTHAS 1€ TENbHOCTb.

MertanpeameTHble pe3ysabTaThl OCBOCHMS IPOrpaMMbl CpeJHEro oOIero oOpa3oBaHUsS
JOJIKHBI OTPAXKATh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOATENIbHO (OPMYJIMPOBATh M aKTyaJIM3UPOBaTh IpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJIb30BaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBILIUICHUS (aHaIW3a,
CHUHTE3a, CpaBHEHHUs, KiIacCUPHUKAIMM, OOOOLIEHHs), PpacKpbIBaThb CMBICI OHOJIOTHMYECKHX
HOHATHUH (BBIIEJATH UX XapaKTEePHbIC IPU3HAKH, YCTAaHABINBATh CBSI3H C APYTMMU MOHATUSAMMU);

ONpEACIATh LENN JEATENbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHUTD PE3YyJIbTaThl AEATEIbHOCTHU C MOCTABICHHBIMU LIENSMU;

UCIIOJIb30BaTh OMOJIOTMYECKHUE MOHSTHUS JUIsl OObACHEHUs (AKTOB M SIBICHUN >KUBOU
IIPUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYXJEHUs (MHAYKTHBHBIE, JEIyKTHBHbIE, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUMS] B pacCCMATPUBAEMBIX SIBJIEHUSX, (OPMYyIHUPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IIPUMEHATh CXEMHO-MOJIENBHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBS3€H U
OTHOILIEHHH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAaK)Ke MPOTUBOPEUYMH Pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(OPMALMOHHBIX HUCTOUHUKAX;

pa3pabarbIBaTh IUIaH PELICHUS MPOOJIEMbI ¢ YUETOM aHAIN3a UMEIOLIUXCS MaTepUaIbHbBIX
Y HEMATEpUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM,
OILICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

KOOPJAMHHUPOBATh M BBINOJHATH pabOTy B YCIOBHMSIX pPEaJbHOr0, BHUPTYalbHOIO U
KOMOWHHUPOBAaHHOTO B3aUMOJCHUCTBUS;

pa3BUBATh KPEaTHUBHOE MBIIIUIEHUE MTPH PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIEI0BATEILCKHE IEHCTBHSI:

BJIa/IETh HAaBBIKAMM y4€OHO-HCCIIEIOBATENbCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
pasperieHust npoosieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pEIIeHUs] MPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJ0B IT03HAHUS;



UCIIOJIb30BaTh PAa3jMyYHbIe BHUABI ACSITEIBHOCTH IO TMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
UHTEpIpeTalnd, NPeoOpa3oBaHUI0O U MPUMEHEHHUIO B YYEOHBIX CHUTYaIUsX, B TOM YHCIE MpU
CO3JIaHUH Y4EOHBIX M COIIMATIBHBIX POCKTOB;

dbopMupoBaTh HAYYHBIA THI MBIIIJICHHS, BIaJ€Th HAYYHOH TEPMUHOJOTHEH, KIIFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33Jaud B OOpA30BATEIBHON NEATEIHHOCTH U
KU3HEHHBIX CUTYallUsX;

BBISIBJISITH NPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJM3UpOBaTh 3ajady, BbIABUIaTh
rUnore3y €€ pelieHusl, HaxOOuTh AapryMEHThl JUIsl JIOKa3aTelbCTBAa CBOMX YTBEPIKICHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

AQHWIN3UPOBATh IOJYYEHHBIE B XOJE€ PpEUIEHMs 3aJaud pe3yibTaTbl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh PUOOPETEHHDIH OIIBIT;

OCYILECTBIISATh IIEJICHANIPABICHHBIN TMOMCK IMEPEHOCa CPEACTB U CIIOCOOOB JCHCTBUS B
poeCCHOHANIBHYIO CPENY;

yMETh TMEPEHOCUTh 3HAaHWS B  T[O3HABATENbHYI0O U  MPaKTUYECKyl0  oOyactu
KU3HEEATENIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTMHAJIbHBIE MOJAXOAbI U PELICHMs, CTaBUTh
po0OJIeMBI U 3a/1a4H, JOMYCKAIOUIUE albTEPHATUBHBIC PEIICHMUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HMH(OpMalLUU (TEKCTe yuyeOHOro mnocolus,
HAyYHO-TIOMYJISIPHOM JUTEepaType, OMOJIOTMYECKUX CIIOBApsSX U CHPABOYHHKAX, KOMIIBIOTEPHBIX
0azax pgaHHbIX, B UHTepHeTe), aHAIM3UPOBaTh WH(GOPMALMIO PA3IUYHBIX BUIOB U (HopM
MPEJICTaBICHUS, KPUTHUYECKH OIIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

(GopMynupoBaTh 3ampochl M NPUMEHATH pa3jIMyYHbIE METOAbl IpPU IOMCKE U O0TOOpe
Ouosiornueckoi MHpopMaluu, He0OXOAMUMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

npuoOpeTaTh OMNBIT HCHOJIb30BaHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OpPMYy MpPEACTABIECHUS OHOJOTUUYECKOU
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

UCMOJIb30BaTh HAy4HBII S3bIK B KauecTBE CpeAcTBa IMpH padboTe ¢ OMOIOTHYECKOMH
uHpopManrell: TpUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKhe 3HAKU U CHUMBOJIBI,
dbopmyrbl, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MpPeoOpa3oBbIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIIHOCTH;

BJAJ€Th HABBIKAMU PpACHO3HABaHUS M 3allMThl WHGpOpMalUMU, HHGOPMAIIMOHHON
0€3011aCHOCTH JTMYHOCTH.

Osgi1aieHHe YHUBePCAJIbHBIMH KOMMYHUKATHUBHBIMH el CTBUAIMM:

1) obenne:

OCYILECTBIISATh KOMMYHHMKAIIUK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUANIOTe
WIN JIUCKYCCUU TI0 CYLIECTBY OOCYXJaeMOH TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXKICHHsS] OTHOCUTEJIbHO BBIMOJHEHMsI MpeJylaraeMoi 3aJayd, Y4YWUThIBaTh HWHTEPEChl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JAHANIOTa WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIE CpeJICTBa OOIICHHS, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(QIMKTHBIX CUTYallul, YMETh CMAT4aTh KOH(PIUKTHI U
BECTH MEPErOBOPHI;



BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHMS M B3aUMOJEHCTBHSA, MOHMMATh HaMEpPEHUs
JPYTUX JIOACH, MPOSIBIATh YBAXHUTEIHHOE OTHOIICHHE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
peleHny OMoIornYeckoi npodieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHNUS TPYIIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX ICHCTBUH € y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JAEATEIBbHOCTH, OPIaHU30BBIBaTH M KOOPIMHUPOBATH
JEUCTBUS 1O €€ NOCTHXKEHHIO: COCTaBIAThH IUIAH JEWCTBUM, PAaclpenciATh pOJd C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOH paboThI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJ0I0 Y4aCTHHKA KOMaH[bl B OOLIUI pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIAATh ITO3UTHBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX CHTYyalLUsX,
HPOSIBJIATH TBOPUECTBO U BOOOPAKEHHE, ObITh HHUIIMATHBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIs BBIABICHUS NpoOJeM M HUX pelIeHUs B
KU3HEHHBIX M YUE€OHBIX CUTYallUsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOMX
JICUCTBUAX M IMOCTYIKAaX MO OTHOIIEHUIO K >KMBOW MPHUPOJE, CBOEMY 3I0POBBIO M 3JI0POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4M B 0Opa30BaTENbHOW JESITEIbHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIuUpsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEATIOYTEHUH;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLIEHUBATh IPHUOOPETEHHBIN OIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHHIO U MPOSIBICHUIO IMPOKOM PYIUIMH B Pa3HBIX 00JaCTIX
3HAHUU, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JAESTEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JEWCTBUN
Y MBICITUTEJIbHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHUM, UCIIOJIb30BATh MPUEMBI peduieKcun
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO peIICHMS;

YMETB OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIBHOCTH;



3) npuHsATHE CeOs1 U IPYTrUX:

NpUHUMATD ce0sl, TOHMMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apI'YMEHTBI JPYTUX IPU aHAJIN3€E PE3YJIbTATOB JEATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C O3UIMH IPYTOro YeJIoBeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3yabTaThl OCBOEHUS cojepxaHus yueOHoro npeamera «buonorus» Ha
yriyOoJIEHHOM YPOBHE OPHMEHTHPOBAHBI Ha oOecriedeHre MPOoPUIBbHOTO 00yYeHHS 00yUYaroInuXCs
Oouonornu. OHM BKJIIOYAIOT: creuupUYecKue A OHOJIOTMM HAy4Hble 3HAHHS, YMEHUS U
CHocoOBl JIEMCTBUH TI0 OCBOCHHMIO, WHTEpPIpPETAllMM W NpeoOpa3oBaHUIO 3HAHUM, BHIIBI
JESATENIbHOCTH MO TMOJYYEHUIO HOBBIX 3HAHMI M HMX NMPUMEHEHHMIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)X€ B PEAIbHBIX KM3HEHHBIX cuTyauusax. [IpeameTHsie pe3ysbTaThl NpeICTaBIEHbI 110 TOAaM
U3YYEHHUS.

[IpenMeTHble pe3ynbTaThl OCBOEHHUs yueOHoro mnpenmera «buonorus» B 10 Kaacce
JIOJIKHBI OTpaXaTh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE W POJIM OMOJIOTHUU B CHUCTEME €CTeCTBEHHBIX HAYK, B
(GOpMHUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTUHbl MHpa, B IIO3HAHUU 3aKOHOB MPHUPOABI U
pelieHny podieM paloHaIbHOIO IPUPOIOIOIB30BaHUS, O BKJIAJIE POCCUMCKUX U 3apyO0eKHbBIX
YUEHBIX B Pa3BUTHE OUOJIOTUU;

BJIQJICHUE CHCTEMOI OWOJIOTMYECKHUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINE
OMOJOTMYECKHE TEPMHUHbI W TOHATUSA (PKU3Hb, KJIETKAa, OpraHu3M, MeTaboiu3M, rOMeocTas,
caMOperyJisiliysl, CaMOBOCIIPOU3BEICHUE, HACIIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U PAa3BUTHE),
ouosornueckue Teopun (kimerounas teopus 1. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. . BaBunosa — o nentpax
MHOT000pa3usl U MPOUCXOXKIACHUS KYJIbTYPHBIX PAacCTeHMii), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
NEPBOIO MOKOJIEHHUS, pacIIEIJICHHUs, YUCTOTHl FraMeT, He3aBUCUMOro HacieaoBanus . Mennens,
TOMOJIOTHUECKUX PSAIOB B HaCleACTBeHHOW wusMeHuynBoctd H. V. BaBuioa), mpuHIUIBI
(KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAY4YHOI'O MO3HAHUS, UCIOJIb3YEMbIX B OMOJIOTMYECKUX
MCCJIEIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HAOII0ICHHE, SKCTICPUMEHT);

YMEHHE BBIACIATh CYLIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucie OakTepuil, rpubOB, pacTeHHI,
JKUBOTHBIX U YEJIOBEKA, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PACTEHUM, )KMBOTHBIX, YEIIOBEKA,
MIPOLIECCOB  KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHHM, JKUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BElIeCTB (METa00IM3M), IPEBPALLCHUS SHEPTHH,
Opo>keHHsI, aBTOTPO(PHOro M reTepoTpo(HOro TUIIOB MHUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeToreHe3a, SMOpHOreHe3a, MOCTIMOPHOHANIBHOTO Pa3BUTHS, PA3MHOKEHHUS,
WHAMBUAYAJIbHOTO pa3BUTHs OpraHu3Ma (OHTOTeHe3a), B3aWMOJEWCTBUS T€HOB, IeTepo3Huca,
HCKYCCTBEHHOI'O 0TOO0DA;

YMEHHE YCTAHABIMBATh B3aUMOCBSI3H MEXIY OPTaHOMJAMU KIETKH M UX (PYHKIHSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEeW U X (QYHKIUSIMHU, MEXy OpPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHUi, >KMBOTHBIX M 4YellOBEKa M MX (QYHKIHMSIMH, MEXIYy CHCTEMaMU OpraHoB U HX
GyHKIUSAMH, MEXAY JTalaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO [MKJIA U >KM3HEHHBIX



[UKJIOB OPraHM3MOB, J3TallaMd AMOPUOHAILHOTO pA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamMu Cpebl OOUTAHUS;

YMEHUE BBISBIISATH OTIUYUTENbHBIC NMPU3HAKH JKUBBIX CHCTEM, B TOM YHCIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOIINE apPTyMEHThI, OMOJOTUYECKYI0O TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHUECKUX TPYIIIL;

YMEHHUE pelaTh OWOJIOTHYECKHE 33aJa4H, BBIBISATh MPUYUHHO-CIECICTBEHHBIC CBS3U
MEXy HCCIEIyeMbIMH OHOJOTHYECKUMH TIPOIleCCaMU U SIBICHUSMHU, JEJIaTh BBIBOJABI U
IIPOTHO3bI HA OCHOBAHMH IOJIyYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIOAATh MpaBHia MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPSITh HUX OKCIEPUMEHTAJIbHBIMU CpEICTBAMH,
dbopMynupys 1eib UCCIeI0BaHus, aHAIM3UPOBATh MMOJIyY€HHbIE PE3YJIbTAThI U JeJIaTh BBIBOIBI;

YMEHHUE y4acTBOBaTh B YyUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIHEe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOMIECTB, W IyOJUYHO MPEACTABIATH
MOJTy4YEHHBIC PE3yJIbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSIX;

YMEHHE OLIEHWBAaTh J3TUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUN B o0nactu
Ouosornu W MeIWIUHBI (KJIOHHPOBAaHHE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
M3MEHEHHE TeHOMa M CO31aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp OyAyIeil mpodeccuoHaNbHON AeITeIbHOCTH B
obnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOT MU, BETEPUHAPUH, CEIbCKOTO XO35HCTBA, MHUILIEBOI
IPOMBIIIICHHOCTH, YIIyOJATh TO3HABATENbHBIA HMHTEPEC, HAINpPaBICHHBIM HAa OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH Mpodeccuu M MPOAOIDKEHHE OHOJOTHYECKOro OO0pa3oBaHHs B
OpraHu3aIMsaX CpeHero NpohecCuoHaIbLHOrO U BhICIIEro 00pa3oBaHUs.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUs ydeOHoro mnpenmera «buonorus» B 11 Kaacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHHWI O MECTE M POJI OMOJIOTHHM B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHpPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBl MHpAa, B IO3HAHUU 3aKOHOB
OPUPOJBI U PEIIEHUHU HKOJOTHYECKUX MpOOJIeM 4YeloBeYecTBa, a TAKkKe B PEIIEHUH BOIPOCOB
palMOHAIFHOTO TPUPOIONONBG30BaHUs, W B (HOPMHUPOBAaHWUM IEHHOCTHOTO OTHOIICHUS K
npupose, oOLIeCTBY, YENOBEKY, O BKJIaJIe POCCHUICKHUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pasBUTHE OMOJIOTHY;

yYMEHHUE BIa/IeTh CUCTEMOM OMOJIOTMYECKUX 3HAaHUI, KOTOpas BKIIOYAET ONpENesICHUs U
MOHMMaHHUE CYITHOCTH OCHOBOTIOJATAIOIINX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocucreMa, Ouocdepa), Oumosormueckue Teopuu (dBomtoNMOHHAs Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopus sBoiouuu), yueHus (A. H. CeBepuoBa — 0 MyTsX M HampaBJIEHUSX
sBomoninu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (TeHeTHYecKoro paBHoBecus Jx. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoactBa K. M. bopa), mpasuna (Muanmyma lO. JInbuxa,
AKOJIOTHYECKON MUPaMUIbl YHEPTUHN ), TUITOTE3bI (TUmoTe3a «mupa PHK» V. I'mnGepTa);

yYMEHHUE BIAJETh OCHOBHBIMH METOJaMHM HAyYHOrO IIO3HAHMSA, HCIOJIb3yEMBbIMH B
OMOJIOTHYECKUX HCCIICOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMNHMCaHUE, H3MEpeHHe,
HaOJrO/IeHNe, HKCTIEPUMEHT), CIIOCOOaMHU BBISBJICHUS M OIIEHKH aHTPOIIOTCHHBIX W3MEHEHHH B
PUPOJIC;

YMEHHUE BBIACTATh CYLIECTBEHHBbIE INPU3HAKU: BHJIOB, OHMOI€OIIEHO30B, IKOCHUCTEM U
O6uocdepsl, CTaOMIM3UPYIOIIEro, MABIKYIIEIO U Pa3pbIBAIOIIET0 €CTECTBEHHOrOo 0TOOpa,
AIONATPUIECKOTO U CUMITATPHUYECKOTO BHI000PA30BAHMUS, BIUSHHS JIBIKYIIUX CHII SBOJIOIINN



Ha TeHO(OH]| MOIMYJALUHN, IPUCIOCOOTIEHHOCTH OPraHU3MOB K cpele OOMTaHMs, YepeOBaHUs
HaIpPaBJICHUH 3BOJIIOLUY, KPYTOBOPOTA BEIIECTB ¥ MIOTOKA YHEPIMH B SKOCUCTEMAX;

YMEHHME YCTAHABIMBAaThb B3aMMOCBA3M MEXAY IIPOLIECCAMU SBOJIIOLMM, JBMKYILIUMU
CHJIaMH aHTPOIOr€HEe3a, KOMIIOHEHTAaMM Pa3JIMYHbIX AKOCHUCTEM U IPHUCIIOCOOJICHUSIMH K HUM
OpPIraHU3MOB;

YMEHUE BBISBIISATh OTIUYUTENBHBIC IPU3HAKH )KUBBIX CUCTEM, ITPHCIIOCOOJICHHOCTh BUIOB
K cpere oOuTaHus, aOMOTUYECKMX M OMOTHYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBS3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIOI€HHBIX U3MEHEHHUH B IKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE UCIOJb30BATh COOTBETCTBYIOIINE apIyMEHThI, OMOJOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMAaTUYECKUX TpYIII,
B3aMMOCBSI3M OPTraHU3MOB U CpeIbl OOMTAHWUsS, CIMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOTooOpa3us BHJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS IPUPOABI U
YeJI0BEUYECTBA;

YMEHHUE pelaTh OWOJIOTHYECKHE 33Ja4yH, BBIBIATH MPUYUHHO-CIEICTBEHHBIC CBS3U
MEXJy HCCIEAyeMbIMU OMOJIOrMYECKMMM IpPOLIECCAaMU U SBJICHUSMH, JEJIaTh BBIBOJABI U
IPOTHO3bl HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATH JIAOOPAaTOPHBIE M MpaKTHUECKue paboThl, COOMOaTh MpaBuia MpHU
pabote ¢ yueOHBIM 1 1a00paTOPHBIM 000PYI0OBaHHUEM;

YMEHHE BBIIIBUTaTh THUIOTE3bI, TPOBEPATh HX OSKCIEPUMEHTAIBLHBIMH CPEICTBAMH,
bopmMynupys 1eNb UCCIeI0BaHUs, aHATM3UPOBATh OJIYUECHHbIE PE3Y/IbTaThl U JIEJIaTh BHIBOJIBI;

yYMEHHE y4yacTBOBaTh B yueOHO-HCCIEN0BaTeIbCKONH padoTe Mo OMOJIOTUH, 3KOJOTMU U
MeIUIUHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOIMYHO IMPEICTABISATH
MOJIyYECHHBIE PE3Y/IbTAThl HA YICHUYECKUX KOH(PEPEHIHIX;

yYMEHHUE OLICHMBAaTh TUIOTE3bl U TEOPUM O IPOUCXOKIACHUU JKU3HHU, 4YeJOBEKa U
YeJOBEYECKUX pPAac, O IMPHYMHAX, MOCIEACTBHAX U CIOCO0axX MpPeJOTBpALEHUs I100aIbHbBIX
W3MEHEHUH B buocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP OyayIiel mpopecCHOHAIBHON e TETLHOCTH B
o0mactd  OMOJOTMM, SKOJOTMH, TPHPOJIONONIB30BAHUS, MEIUIMUHBI, OHOTEXHOJOTHH,
IICUXOJIOTHH, BETEPUHAPHM, CEIBCKOTO XO34HCTBAa, MUILEBOM HPOMBIIIICHHOCTH, YIIyOJsATh
MO3HABATENIbHBII MHTEpEC, HalpaBiICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccun M MPOJODKEHHE OMOJIOrMYecKOro o0pa3oBaHMsS B OpraHMU3alUsIX CpPEJHEro
npo¢eCcCHOHATIBHOIO U BBICIIETO 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Koanvecrso yacoB DJIeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3aesioB M TeM NIPOrPaMMBbI. Beero Konrtpoabnbie ITpakTHUecKue (uudposbie)
pa6oThl padoTsl o0pa3oBaTebHbIE
pecypchbl
1 buonorus xak Hayka. 1
2 JKuBble CHCTEMBI M UX H3y4YCHHE
3 buonorus knerku. 0.5
4 XHUMHYECKash OpraHUu3anusl KIETKU. 10
5 CtpoeHue u GyHKIIMH KIETKH. 8
6 OOMeEH BelIeCTB M NMPEBpaIleHUE SHEPTUU B 9 1
KIIETKE
7 HaCJIeZ[CTBeHIfaSI uHpoOpManus U 9 05
peanu3anus e€ B KJIeTKe
8 JKU3HEHHBIN UK KIIETKH. 6 1
9 CrpoeHue 1 pyHKIIMHU OpPraHU3MOB. 17 1.5
10 Pa3smHOX€EHME U pa3BUTUE OPTaHU3MOB. 8 1.5
11 I'eHeTHKa — HayKa O HACJICICTBEHHOCTH U ) 05
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIICICTBEHHOCTH. 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH. 6
14 I'eHeTnka yenoBexa. 3 0.5
15 Cenekiusi OpraHu3MOB. 4 1
16 buorexHonorus u cHHTETHYECKass OMOJIOTHS. 4
17 PesepBHOE Bpewmsi. 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 13




11 KIIACC

KoauyecTBo yacoB DJIeKTPOHHbIE
Ne n/mm HaumeHoBaHue pa3aejioB H TeM IPOrPaMMbI (mudposrie)
Kontpoabubie | IlpakTuyeckue
Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes
1 3apoxaeHUE U Pa3BUTHE IBOTIOIMOHHBIX 4
MIPEJICTABICHUIA B OMOJIOTUHU
Mukpo3Botonus 1 €€ pe3yabTaThl. 14 2
Maxkpo3Bostonus U €€ pe3ynbTaThbl 6
[IpoucxoxaeHue u pa3BUTHE KU3HU HA
4 p p 15 15
3emiie
5 [TpoucxoxaeHue yemoBeka — aHTPOIIOTCHES. 10 1
DKOJIOTHS — HayKa O B3aMMOOTHOIIEHHUAX
6 OpPTaHU3MOB U HAJIOPTaHU3MEHHBIX CUCTEM C 3 0.5
OKpY’Karollen cpeaou
7 OpranusMmsl 1 cpeia OOUTaHus. 1.5
8 DKOJIOTHS BUJOB U MOMYJISIIIUI 0.5
DKOJIOTHS COOOIIECTB. DKOJIOTUUECKUE
9 12 0.5
CUCTEMBI
10 buocdepa — rinobdanpHas skocucTeMa. 6
11 UYenoBek 1 OKpyKaromas cpea
12 PesepBHoe Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonunuecTtBo yacos
No o P— ONeKTpOHHbIE
Tema ypoka Kourponbx Iudposrie 1abopaTopun i poBbIC
n/n Bcero €CKHe
bie pabOThHI paGoTsI oOpa3oBareibHbIC
pecypchl
BHOJI0rKs Kak KOMILIEKCHAs! HAyKa U KaK Poccriicxas snexTponHas
1 1 wkona https://m.edsoo.rt
4acTh COBPEMEHHOT'O OO0IIeCTBa
Poccuiickas anexkTpoHHas
2 JKuBbl€ CHCTEMBI 1 UX CBOMCTBA 1 mkona https://m.edsoo.rt
JlaboparopHas paboTa.
«HccnenoBaTenbCKuii METO
OKpYXaIoIlEe cpelibl: MOHOAATYHUK
CO, MyIbTHUAATYUK BIIAKHOCTH, .
TeMITEpaTyphbl, OCBEIIEHHOCTH. Poccrlickas aneKTpOHHAs
3 YpoBHEBas OpraHu3anys ;KUBbIX CUCTEM. 1 MHKPOCKOMIA KaK METOL mkona https://m.edsoo.rt
OHMOJIOTHYECKOTO UCCTICTIOBAHUS:
pabota ¢ 1udppoBoii
BUJICOKaMepoi, U(PPOBHIM
MHKPOCKOITOM
udposas Buacokamepa  11. .
4 Hctopus OTKPBITUS U U3YUYEHHUSI KIIETKHU. 1 MHKpocKoI - «PaccmarpuBaHue Poceuiickast oeKTpoHHas
Knerounas TEOpHUSL. KJICTOK >KHBBIX OPIraHHU3MOB. mikorna https://m.edsoo.n
JleMoHcTparusi.
MeToasl MOJIEKYJIIPHON U KJIETOYHON
5 ouonorun. [TpakTuueckas padora 1 05 Poccniickas sneKTpoHHas

«3yueHne MeTo0B KIIETOYHON
6uonoruu (xpomarorpadus,

mkona https://m.edso0.rt



anekTpodopes, auddepeHnnaibHoe
nentpudyruposanue, [1L[P)»

XMMHYECKUH COCTAB KIIETKU

Pocculickast anexTpoHHas
mkoja https://m.edsoo.rt

10

MI/IHCpaJ'IBHble BCIIIECTBA KJICTKHU, UX
OuoJioruyeckas POJIb

Opranuyeckue BelecTBa KJIeTKH —
oenku. JlaboparopHas pabora
«O0HapyxeHne OeIKOB C MTOMOIIBIO
KA4eCTBEHHBIX PEAKLUI»

CsoticTBa, kinaccuduxanys u GyHKuuu
0€eJIKOB

Opranuyeckue BelecTBa KJIeTKH —
YTJIEBOBL

0.5

Poccuiickast anexTpoHHas
mkoja https://m.edsoo.rt

Pocculickast anexTpoHHas
mkoja https://m.edsoo.rt

Poccuiickas anexkTpoHHas
mkoja https://m.edsoo.rt

Poccuiickas anexkTpoHHas
mkoja https://m.edsoo.rt

11

12

OpFaHI/I‘ICCKI/Ie BCIICCTBA KJICTKHU —
JIUITUABI

Hyxkneunossie kucnorsl. JIHK u PHK.
JlaboparopHas pabota «lccneqoBanue
HYKJICUHOBBIX KHCIIOT, BBIJCICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB)

0.5

Poccuiickast anexkTpoHHas
mkoja https://m.edsoo.r

Poccuiickast anexkTpoHHas
mkoja https://m.edsoo.r

13

14

Crpoenue u pynkuuu ATO. [pyrue
Hykneosuarpugocharsr (HTD)

CexsennpoBanue [JHK. Merozsi
T€HOMUKH, TPAHCKPUIITOMHUKH,
MPOTEOMUKH

Poccuiickast anexkTpoHHas
mkona https://m.edso0.rt

Poccuiickas anexTpoHHas
mkoja https://m.edsoo.rt




udposas Buaeokamepa u 1.
MUKpOcKoII - «PaccmaTpuBanue

Pocculickast anexTpoHHas

15 Metozpl CTpYKTYpHON OHOIOTHH KIIETOK SKHBbIX OpIAHI3MOB. mkona https://m.edso0.rt
JemoHcTpanus.
Turst keTok. [IpokapHoTHIECKAs JlaGoparopHas pabora Poccuiickast anekTpoHHas
16 — «IT1a3MoNu3 U IETIa3MOIIH3 mkoja https://m.edsoo.rt
PaCTUTCIIBbHOU KIICTKU.
Ksanropuym. C.88
CTpoeHHE 9yKapHOTHYECKOH KIETKH. Jlaboparopuie pabotsi (2) PoccHiickas SMEKTpOHHas
17 [TpakTuueckas pabota «3yuenue 0.5 «CTpoeHue KIETOK. wkona https://m.edsoo.rt
CBOMCTB KJICTOYHOM MEMOpaHbI» Henomsosatiie HH(DPOB? o
MHUKpOCKOTIa 1 U(POBOI
BUIACOKAMEPHI.
Pocculickast anexTpoHHas
18 IToBepXHOCTHBIN anmapar KJICTKH wkona https://m.edsoo.rt
OnHOMEMOpaHHBIC OPTaHOWIBI KIICTKH.
[Ipaktuueckas pabora «H3ydyenune Poceuiickast seKTpoHHas
19 05 wkona https://m.edsoo.rt
JBUKEHHS [IUTOTIIa3Mbl B PACTUTENIbHBIX
KJIETKaX»
[ToryaBTOHOMHBIE OPTaHOU BT KIIETKU:
MUTOXOHIPUM, TIacTusl. JJaGopaTopHas Poccuiickas sNeKTPOHHAS
20 05 wkona https://m.edsoo.rt
pabota «lccnenoBanue mia3Monn3a u
JETUIa3MOJIN3a B PACTUTENBHBIX KIETKAX)
Poccuiickast anexkTpoHHas
21 HemeMOpaHHbIe OpraHOUIBI KIIETKH mkona https://m.edsoo.rt
Poccuiickast anekTpoHHas
22 Crpoenue u QyHKUMH siapa mkona https://m.edso0.rt
23 CpaBHUTENbHAS XapAaKTEPUCTUKA KIETOK 0.5 Poccwiickast 2JIEKTPOHHAS




sykapuort. JlabopaTopHas pabora
«M3yueHne CTPOCHUS KIIETOK Pa3IMIHbIX
OpTraHU3MOBY

mkona https://m.edsoo0.rt

ACCI/IMI/IJISI]_[I/ISI U JUCCUMMWIIAIIUA — IBEC
CTOpOHBI MeTabosm3Ma. Turel oOMeHa
BeriecTB. JlaboparopHas pabota

Poccuiickast anexTpoHHas

24 . 0.5 mkona https://m.edsoo.rt
«M3yyeHne KaTATMTHIECKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUJIa3bl UITH
KaTaJiasbl)»
DepMEHTAaTUBHBIN XapaKTep peakLun
KJIETOYHOT'O0 METa00IM3Ma.
JlaboparopHas pabota «3yuenue Poceulickast seKTpoHHas
25 05 mkona https://m.edsoo.rt
(epMEHTATUBHOTO PACIICTIIICHHUS
MIEPOKCH/IA BOJIOPO/Ia B PACTUTEIbHBIX H
JKUBOTHBIX KJIETKAX)
Poccuiickast anexTpoHHas
26 benku-akTuBaTOpPBI U OENKU-UHTUOUTOPHI mkoja https://m.edsoo.rt
Hcnonb3oBanne (udpoBbIX Poccutickast anexTpoHHas
27 ABTOTpO(HBIN THIT 0OMEHA BEIIECTB AaTYMKOB KHCJIOpPOa, mkona https://m.edsoo.rt
YTJIICKUCIIOTO ra3a, TEMIICPpaTyphl
Poccuiickast anexkTpoHHas
28 ®doTocuHTE3 mkona https://m.edso0.rt
Xemocunres. JlaboparopHas paboTta Poccuiickas 1eKTpoHHas
29 «CpaBHEHHE TTPOIIECCOB (POTOCHHTE3A U 0.5 mkona https://m.edsoo.rt
XEMOCHHTE3a»
AHa’poOHBIC OpraHU3MBL. Bub Poccuiickast SIeKTPOHHAs
30 Opoxxenus. JlabopaTopHas pabora mkosna https://m.edsoo.rt

«CpaBHEHHE TTPOIIECCOB OPOKECHHS 1




JAbIXaHUS»

AdpoOHBIC OPTaHU3MBI. JTaIlbI

Poccuiickas anexkTpoHHas

31 mkona https://m.edso0.r
HHEPTreTUYECKOro 0OMeHa
OHeprust MeMOPaHHOTO rpajiieHTa Poccwuiickast 3IeKTpOHHAS
32 npoTtoHoB. Cunte3 AT®: paborta mkona https://m.edsoo.r
npoToHHON AT®-cuHTAa3bI
Poccuiickast anekTpoHHas
33 Peakiiuu MaTpuyHOTO CHHTE3a mkoia https://m.edsoo.rt
TpaHckpuIus — MaTPUYHBIA CUHTE3 Pocentickas snekTponnas
34 PLK mxoma https://m.edsoo.rt
Poccuiickas anexkTpoHHas
35 Tpancnsus u e€ sTansl. wkona https://m.edsoo.rt
Konnposanue amnuokucnot. Pois Poccmiickas S1eKTpOHHAs
36 mkona https://m.edsoo.rt
pubocom B OnocuHTe3e Oenka
JlaGoparopHas padora «CtpoeHue .
37 Opranu3zaiys reHoMa y npokapuor u Oaxtepuii». Mcrnons3oBanue Poccuiickas sneKTpoHHas
SYKAPHOT IHBPOBOTO MHKPOCKONE K mkoja https://m.edsoo.r
UQPPOBOI BHIEOKAMEDHI.
MoJtekysipHbIE MEXaHU3MBbI SKCIIPECCHH Poccuiickas sneKTpoHHas
38 FeHOB y 2yKAPHOT mkona https://m.edsoo.rt
Bupycel — BHEKIETOYHBIE ()OPMBI
YKU3HU U OOJIUTaTHBIC TTApa3UTHI. Pocentickast snexTponnas
39 05 mkona https://m.edsoo.rt
[Ipaktuueckas pabora «Co3nanue
MOJIEJIH BHPYCa)»
Bupychsbie 3a00eBanms YemoBeKa, .
40 Poccuiickas anexTpoHHas

JKUBOTHBIX, PACTEHUI



mkona https://m.edsoo0.rt

Hanotexnooruu B OMOJI0THH U

Poccuiickast anekTpoHHas

41 MCHIHHE mkona https://m.edsoo.rt
Poccuiickast anekTpoHHas
42 JKW3HEHHBI UK KJIETKH. mkoma https://m.edsoo.rt
Poccuiickas amexkTpoHHas
43 Matpuunslii cunte3 JTHK mkona https://m.edsoo.rt
Xpomocomsl. JlTaboparoprast pabota JlaGopatopnas pabora =
1 oo . o oparopuai b 05 «T1OBEJICHHE XPOMOCOM TIpH Poccuiickas anexkTpoHHas
HHE XPOMOCOM Ha TOTOBBIX . .
ya P MUTOTHYECKOM JICJICHUM B KJIETKaX LKosa https.//m.edsoo.rL
MHKpOlIperiapatax» pactenuii». Ksantopuym. C.99
Poccuiickas anexkTpoHHas
45 JleneHue KIeTKH — MHUTO3. mkona https://m.edso0.r
Tunsl kneTok. KapruoknHes U HUTOKHHES. [Tudposas BUIEOKAMEPA U 1. 3
46 JlabopaTtopHnast pabora «Habmronenue 05 MHKPOCKOII - «PaccMarpuBanue Pocomickas snexTPOHHAS
MHTO32 B KJIETKaX KOHYMKA KOPEIIKa ' KJIETOK JKHBBIX OPTAHU3MOBY. ukona https:/m.edsoo.r
JyKa (Ha TOTOBBIX MUKpOIpenapaTax)» HemoncTpanusi.
Poccuiickast anexkTpoHHas
47 Perynsiuus »KU3HEHHOTO LIMKJIA KIIETOK mkona https://m.edsoo.rt
Poccuiickast anexkTpoHHas
48 Opranusm Kak eJMHOE LEN0e mkona https://m.edsoo.rt
Tkanu pactenuii. JlaboparopHas padoTa Poccutickast aneKTpOHHas
49 y g 05 mkona https://m.edsoo.rt
«M3y4yeHne TKaHEeH pacTeHUIN»
TkaHM )KUBOTHBIX U YEJIOBEKA. .
50 0.5 Poccwuiickast 3JIeKTPOHHaS

JlaGopaTtopHnas pabora «3yuenue




TKaHEN KUBOTHBIX»

mkona https://m.edsoo0.rt

o1

52

Opranel. CucTeMbl OPraHoB.
JlaboparopHnas pabota «3ydenue
OpraHOB LIBETKOBOTO PACTCHHSD)

Ornopa Tena opraHu3MoB

0.5

Poccuiickas amexkTpoHHas
mkona https://m.edsoo0.rt

Poccuiickas anexkTpoHHas
mkona https://m.edsoo.rt

53

54

55

I[BI/I)KCHI/IG OpraHu3MoB

ITutanue OpraHnu3mMoB

IInTanne mMo3BOHOYHEIX JKUBOTHEIX.
HI/IHIGBapI/ITeJIBHaﬂ CHCTEMA YCIIOBCKA

Pocculickast anexTpoHHas
mkoja https://m.edsoo.r

Pocculickast anexTpoHHas
mkoja https://m.edsoo.rt

Poccuiickas anexkTpoHHas
mkoja https://m.edsoo.rt

56

JpIxaHue opranu3smMoB

Pocculickast anexTpoHHas
mkoja https://m.edsoo.r

57

58

I[BIXaHI/IC IMO3BOHOYHBIX ) KUBOTHBIX U
YCJIOBCKaA

TpaHcnopT BeliecTB y OpraHu3MoB

Poccuiickast anexkTpoHHas
mkoja https://m.edsoo.rt

Poccuiickas anexkTpoHHas
mkoja https://m.edsoo.rt

59

KpoBeHocHas cucteMa mo3BOHOYHBIX
JKUBOTHBIX N YCJIOBCKA

Poccuiickast anexkTpoHHas
mkona https://m.edso0.rt

60

61

Brigenenue Y OpraHnu3MoB

3amuTa y OpraHu3MoB

Poccuiickas anexTpoHHas
mkona https://m.edso0.rt

Poccuiickast anexTpoHHas



mkona https://m.edsoo0.rt

Poccuiickast anexTpoHHas

62 NMMmyHHas cucrema yenoBeka mkona https://m.edsoo.rt
PaSHpa}KI/IMOCTB ¥ PETYIAIUs Y Poccuiickas OJICKTPOHHAS
63 mkoma https://m.edsoo.rt
OpraHU3MOB
I'ymopainbHas perynsnus 1 9HI0KpUHHAS Pocentickast snexTponnas
64 mkona https://m.edso0.rt
CUCTEMA KUBOTHBIX U YEJIOBEKA
Poccuiickas anexTpoHHas
65 DopmBbl pa3MHOKEHUSI OPTraHU3MOB mkosa https://m.edso0.rt
Poccuiickas anexTpoHHas
66 [TonoBoe pazMHO)KEHUE mkoia https://m.edsoo.rt
Poccuiickas anexkTpoHHas
67 Meiios mkosa https://m.edsoo.rt
["amerorenes. OOpa3oBaHue U pa3BUTHE
TIOJOBHIX Ki1eToK. JlaGopaTtopras paboTa Pocentickast HneKTponHas
68 0.5 mkoma https://m.edsoo.rt
«/3ydeHne CTpOEeHHS MOJOBBIX KIETOK
Ha TOTOBBIX MUKpOIMpENapaTax»
WNnauBuyanbHOE pa3BUTHE OPraHU3MOB Poccmiickas S1eKTpOHHAs
69 mkoma https://m.edsoo.rt
— OHTOTEHE3
3aknajKa OpraHOB M TKaHeH 13 Pocentickast snexTponnas
70 mkoma https://m.eds00.n
3apOJIBILIEBHIX JTUCTKOB
Pocrt n pa3BuTHE KUBOTHBIX. Poccuiickast anekTpoHHas
71 JlaGopatopHas paboTa «BrisBieHue 0.5

IMPU3HAKOB CXOACTBA 3ap0m>1me171

mkona https://m.edso0.rt



IIO3BOHOYHBIX XXHUBOTHBIX)

Pa3zMHOXeHUE U pa3BUTHE PACTCHUM.
JlaboparopHas pabota «CtpoeHue

Poccuiickas amexkTpoHHas

72 0.5 mkona https://m.edsoo.rt

OpPraHOB Pa3MHOMCHHS BBICIITHX

pacTeHuin»

VcTOpys CTAaHOBJICHHS U Pa3BUTHS PoccmiCKan JMEKTPOHEAS
73 mkona https://m.edsoo.rt

TFCHETUKHU KaK HayKd

OCHOBHbBIC TIOHSATHS U CHMBOJIBI

renetuky. Jlabopatopnas pabora Poccrlickas 31eKTPOHHAs
74 05 mkona https://m.edso0.r

«/Ipo3oduna kak 00bEKT TeHETHYECKIX

UCCIICIOBAHMI»

3aKOHOMEPHOCTH HACJICTOBAHUS

npu3HaKoB. MoHOruOpuaHOE

ckpemuBanue. [IpakTudeckas padoTa Poccrlickas 31eKTPOHHAs
75 " 05 mkona https://m.edso0.r

H3yuenue pe3ynpraToB

MOHOTHOPHUIHOTO CKPEIIUBAHUS Y

Ipo30¢guis".

I[HTONOTHIECKHE OCHOBDI Poccuiickas anexTpoHHas
76 wkona https://m.edsoo.rt

MOHOTHOPHUIHOTO CKPEIIUBAHHUS.

Amnanusupyroniee CKpeluBaHue. Poccwuiickast 37IeKTpoHHas
7 q mkona https:/m.edsoo.rt

€TOJTHOE IOMUHUPOBAHHE.

JIuruOpuiHOE CKpeIuBaHHKE.

I[MpakTuueckas padora «M3yueHue Poccrlickas sneKTpOHHAS
78 0.5 mkosa https://m.edsoo.rt

pe3yNbTaTOB IUTHOPUIHOTO

CKpEITUBAHUS Y APO30(PHITBI

[{uTONMOrNYEeCcKrue OCHOBBI JUTHOPHIHOTO Poccuiickas aneKTpoHHas
79 mkoma https://m.edsoo.rt

CKpEIIMBAHMUS.



Pocculickast anexTpoHHas

80 CleruieHHOe HacjIeI0BaHNE MPU3HAKOB. mkona https://m.edso0.r
o1 XpoMOCOMHast TeopHst Poccuiickast 2neKTpOHHas
HAC/IEACTBEHHOCTH. mkona https://m.edsoo.rt
Poccuiickas anexTpoHHas

82 I'enernka nona. mkona  https:/m.edsoo.rt

Poccuiickast anexTpoHHas

83 I'eHOTHII KaK 1I€JIOCTHASI CHCTEMA. mkona https://m.edsoo.rt

84 I'eHeTHYECKU KOHTPOIIb PA3BUTHUS Poccniickas oneKTpoHHas
pacTeHni, )KUBOTHBIX U YEJIOBEKA unkoa. https://m.edsoo.

85 W3MEHYMBOCTD TPU3HAKOB. Buibl Poceniickas a1eKTponHas
H3MEHUHBOCTIL mkoia https://m.edsoo.rt

Poccuiickas anexTpoHHas

86 MoaudukaoHHas U3MEHUUBOCTb. mkona https://m.edsoo.rt
BapuarmonHsslit pan v BapualimoHHas
kpuBast. JlaboparopHas paboTa

87 «ccnenoBanue 3aKOHOMEPHOCTEN 05 Poceniickas o1eKTpOHHAs
MO,Z[I/I(I)I/IKaLII/IOHHOP'I HU3MEHUYUBOCTH. ' mkona https://m.edsoo.n
ITocTpoeHne BapualMOHHOTO psifia U
BApUALMOHHON KPUBOM.

88 [eHOTHIIMYECKAs M3MEHYUBOCTb. Poccutickast aneKTpOHHas
KomMmOnHaTuBHAs N3MEHUHUBOCTb. urkonia. hitps://m.edsoo.
MyTannonHas u3MEHYUBOCT. Poccuiickast a1ekTpoHHas

89 [TpakTraeckas padorta «MyTtanuu y 0.5 mkona https://m.edso0.r

Jpo30¢uiIsl (Ha TOTOBBIX




MUKpOIIpenaparax)»

3aKOHOMEPHOCTH MYTAI[MOHHOTO

Poccuiickas anexkTpoHHas

90 mkona https://m.edso0.r

npoiiecca. DNMUTeHETHKA U SMTUT€HOMUKA.

I'enernka yenoseka. [IpakTuueckas Poccuiickast SIeKTpOHHaS
91 pabota «CocTaBJICHHE U aHAIN3 0.5 mkosna https://m.edsoo.rt

POIAOCIOBHON»

Pocculickast anexTpoHHas

92 Metoapl METUIIMHCKON T€HETUKH. mkona https://m.edsoo.rt

3HaquI/Ie MeHI/IHI/IHCKOﬁ TCHCTUKU B Poccuiickas DJIEKTPOHHAS
93 NPEOTBPALICHUN U JICUCHUH mkona https://m.edsoo.rt

TeHEeTUYECKUX 3a00JIeBaHMI YelloBEKa

OCHOBHBIE TIOHSITHS CEJICKITUU.

JlaboparopHas padota «3yuenue Poccuiickas sneKTpoHHas
94 y 05 mkona https://m.edsoo.rt

COPTOB KYJIbTYPHBIX PACTEHUN U TTOPOJ]

JIOMAIITHUX KUBOTHBIX)

MeTOHBI CeHeKHHOHHOﬁ pa6OTBI. Poccuiickas 3JIEKTPOHHAS
95 JlaGopaTtopHnast pabora «3yuenue 0.5 mkona https://m.edsoo.rt

METOJIOB CEJIEKIUH PACTCHUN»

JlocTrKeHHs CeneKkuu pacTeEHU 1 PoccuriicKast 2IeKTPOHHAS
96 *KUBOTHBIX. [IpakTHueckas pabota mkosa https://m.edsoo.rt

«IIpuBUBKa pacTeHUI».

CoxpaHeHue, U3y4YE€HUE U UCTIONb30BaHUE Poccmiickas S1eKTpOHHAs
97 mkona https://m.edso0.rt

TEHETUYECKUX PECYPCOB

buoTtexHonorus kak Hayka U OTPacib PoCCHIiCKas SIIEKTPOHHAS
98 npousBojcTBa. [IpakTudeckas pabora 0.5 mkosa https://m.edsoo.rt

«3yueHne 00bEKTOB OMOTEXHOIOTUI
99 OCHOBHBIE HAIIPABJICHUS] CUHTETUYECKOM Poccuiickast 3JIeKTpOHHAS



OHOJIOTHUH.

mkona https://m.edsoo0.rt

Poccuiickast anekTpoHHas

100 XpOoMOCOMHas U TeHHasi HHKCHEPHUS. 1 mxoma https:/m.edsoo.rt
Poccuiickast anekTpoHHas
101 MenunuHckre 6MOTEXHOIOTUH. 1 mkona https:/m.edsoo.rt
Pesepsubiii ypok. [ToBTOpenwue, Poccuiickas MeKTpoHHas
102 y 1 mkona https:/m.edsoo.rt

0000111eHNEe, CUCTEMATH3AINS 3HAHUI

BIIEE KOJIMYECTBO HACOB II
OBII OJI CTBO YACOB IIO 102 135

[NPOTPAMME




11 KJIACC

N KoJsmmyecTBo yacos. Hudpposas DJIeKTPOHHBIE
°
Tema ypoka [IpakTnue = yuyeHHYeCKasi uudposbie
n/n Bcero KonTpoiiba
CKHE JabopaTopust oOpa3oBaTe/bHbIE
bIe PabOTHI
paGOTbI pecypcebl
Poccuiickas anexkTpoHHas

1 OpomonronHas Teopust Y. Jlapsuna 1 mkona https:/m.edsoo.ru

5 JIBUOKYIIHE CUITBI BOIOLUH BUIOB 110 Y. 1 Poccuickas s11eKTpoHHAs
Tapsuiy mxona https://m.edsoo.ru

3 Bopn0a 3a cyliecTBOBaHUE, €CTECTBEHHbIN 1 Pocculickas MeKTpoHHAs
U HCKYCCTBEHHbIH 0TOOp mkoa https://m.edsoo.ru

4 ®opMUPOBAHHE CUHTETHYECKON TEOPUH 1 Pocculickas eKTpoHHas

IIIK https://m. x
SBOIIOLIAK oma https://m.edsoo.ru

5 DTansl SBOJIOLUOHHOIO MIPOLIECCa: 1 Poceuiickast s11eKTpoHHAs
MHKPOABOITOLHSL B MAKPO3BOITIOIIHS mxona hitps://m.edsoo.fu

6 [Monynsmus — >JeMeHTapHas €MHHULA 1 Poccutickas sekTponHas
9BOJIOLAH mkoa https://m.edsoo.ru
3aKOH reHeTHYeCKOro paBHoBecus JIx.

7 Xapmu, B. Baitu6epra. JlaGoparoprast 1 0.5 Poccniickast aneKTpOHHas
pabota «BbIsiBIIEHHE U3MEHYMBOCTH Y ' mona. hitps://m.edsoo.ru
ocobeil 0/HOTO BUa»

Poccwuiickas anexTpoHHast

8 DneMeHTapHbIe GaKTOPHI IBOITIOIUN 1 mkona https://m.edsoo.ru
Dddext ocnoBarens. Ipdext .

9 1 Poccuiickast anekTpoHHas

OYTBIJIOYHOTO TOPJIBIIIKA




mkona https://m.edsoo.ru

Murpauuu. M305s1uu nomyIsiui:

Poccuiickas snekTpoHHast

10 wkoma https:/m.edsoo.ru

reorpaduyeckas, OnoJorundecKas

EcTecTBeHHBIH 0TGOp — HANPaBIAIOLIHI Poccuiicxas anexTponHas
11 mkosa https://m.edsoo.ru

(bakxTop BOIIOLIUU

Poccuiickas snexkTpoHHas

12 [TostoBoit 0TOOP mkona https://m.edsoo.ru

[TprucrocoOIeHHOCTh OPraHU3MOB KaK

pe3yIbTaT MUKPOSBOJIIONUH. Poccwuiickast 31eKTpOHHAs
13 Jlaboparopnas padota «3yueHue 0.5 mkoxa https://m.edsoo.ru

apoMop(h030B ¥ HINOATANITAIIUN Y

pacTeHU U )KUBOTHBIX)

[Ipumepsl npucnocoOaeHU y OpraHu3MoB:

MopdosiorHuecKue, PU3N0IOTHIECKUE,

OUOXMMHYECKHUE, TIOBEJCHUECKHE. Poccuiickas eKTpoHHas
14 05 mkona https://m.edsoo.ru

Jlaboparopnast pabota «I[Ipucnocodnenus

OpPTraHU3MOB M UX OTHOCHUTEIIbHAS

11e71eco00pPa3HOCTh)

Bup, ero xpurepuu u CTpyKTypa. Poccwuiickast 31eKTpOHHAs
15 Jlaboparopnast pabota «CpaBHEHHE BUOB 0.5 wkona https://m.edsoo.ru

110 MOP(OJIOTHIECKOMY KPHUTEPHIOY»

Poccwuiickas anexTpoHHas

16 Crpykrypa Brza mkona https:/m.edsoo.ru

Bu1ooGpasoBanue Kak pe3ysbTar Poceuiickas aeKTponHas
17 mkoma https://m.edsoo.ru

MHKPOI3BOJJIIOLUA




18

19

CBs3p MHKPO3BOJIOIHUHU U SIIMACMHUOJIOTUN

Makpossontouus. [Taneontonornueckue
MCTOABI U3Y4YCHUA 3BOJIIOIUN

Poccuiickas snekTpoHHast
mkona https://m.edsoo.ru

Poccuiickas anexkTpoHHas
mkona https://m.edsoo.ru

20

buoreorpaduyeckue MeToabl U3ydCHUS
9BOJIIOLIUA

Poccuiickas snekTpoHHast
mkona https://m.edsoo.ru

21

OMOPHUOIOrMYECKHUE U CPAaBHUTEIBHO-
Mop(doorudeckne METoIbl H3yICHHS
IBOJIOLINU

Poccuiickas anekTpoHHast
mxona https://m.edsoo.ru

22

23

MonekynsapHO-TEHETUYECKHUE,
OMOXMMHYECKHE U MAaTEMATUICCKUE
METO/bl U3YUYEHUS IBOJTIOIIUN

OO01mure 3aKOHOMEPHOCTH IBOJTIOIIHH

Poccuiickas snekTpoHHast
mkoa https://m.edsoo.ru

Poccuiickas snekTpoHHast
mkoa https://m.edsoo.ru

24

25

A,[LaHTI/IBHaSI paauanus. HepaBHOMepHOCTL
TCMIIOB 3BOJIFOITUHA

Hayunble runote3bl NpouCcXoKaEHUs
JKA3HU Ha 3emie

Bupryansnas
skckypeus «Mcropust
pa3BHUTHUSA )KU3HU Ha
3emie»

Poccuiickas snekTpoHHast
mkoxa https://m.edsoo.ru

Poccuiickas snekTpoHHast
mkoxa https://m.edsoo.ru

26

27

Z[OHay‘lHBIC MPEACTABJIICHUSA O 3apOKACHUN
KHU3HHU

OCHOBHBIE 3Tarnbl HEOPTaHUYECKON
DBOJTIOLUHN

Poccuiickas snekTpoHHast
mkona https://m.edsoo.ru

Poccwuiickas anexTpoHHas
mkoa https://m.edsoo.ru

28

I'unotessl 3apOKACHUSA KU3HU

Poccuiickas anexTpoHHas




mkona https://m.edsoo.ru

HcTopus 3eMau 1 METO/IbI €€ N3YUEHHUS.
Jlaboparopnas padota «3yueHue u

Poccuiickas snexkTpoHHas

29 05 wkoma https:/m.edsoo.ru

ONHUCAHKHE UCKONAEMBIX OCTATKOB JPEBHUX

OpPraHU3MOB)

HauasbHble 9Tarsl OpraHu4ecKon Poccuiickas sIeKTpOHHAL
30 NS wkoma https:/m.edsoo.ru

Poccuiickas anekTpoHHast

31 DBOJIIOIHSA DYKapHOT mxona https://m.edsoo.ru

OCHOBHBIE 3Tallbl SBOJIIOLUN

pacTuTenbHOro Mupa. IlpakTuueckas Poccniickas anexTponHas
32 § 05 mkona https://m.edsoo.ru

pabota «3ydyenune ocoOeHHOCTEH

CTPOEHHUS PACTEHHI Pa3HBIX OTIEIOB)

OCHOBHBIE TaITbl YBOJIOIMH KHBOTHOTO Poccntickas snekTponHas
33 \pa mkona https://m.edsoo.ru

DBOJIIOLMS KUBOTHBIX. [IpakTHueckas Poccmiickas 3TeKTpOHHAs
34 pabota «3y4yenne ocoOeHHOCTEH 0.5 mkoma https://m.edsoo.ru

CTPOEHHUS TI03BOHOYHBIX KMBOTHBIX)

Pa3BuTHe XU3HU HAa 3eMIIE TI0 3paM U Pocculickas aneKTpOHHAs
35 — mkoua https://m.edsoo.ru

MaccoBble BBIMUPAHHs — DKOJIIOTUYECKHE Poccutickas sneKTpoHHAs
36 KPH3WCHI IPOIILIONO mkona https://m.edsoo.ru

COBPEMEHHBIH SKOJIIOTHYECKHI KPU3HUC, ETO Poceuiickas aeKTponHas
37 0COBCHHOCTIH mkoma https://m.edsoo.ru
38 CoBpeMeHHas CHCTEMa OPTaHMYECKOTO Poccuiickas dIeKTpOHHas




IIPOILTIOrO

mkona https://m.edsoo.ru

OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI

Poccuiickas snekTpoHHast

39 wkoma https:/m.edsoo.ru
OpraHU3MOB
Poccuiickas snekTpoHHast
40 AHTpPOTOJIOTHUS — HayKa O YEeJIOBEKE mkoua https://m.edsoo.ru
. Buptyanbnas i
PasBuTHE MPECTABIEHUH O pTY Poccuiickas anexTponHas
41 IKCKypCHs wkona https://m.edsoo.ru
MIPOMCXOXKICHUH YeIOBEKA
«AHTpoOHIOreHe3»
Mecto 4enoBeka B CHCTEME
opraHmyeckoro mupa. JlaboparopHas Poccuiickas HeKTpoHHAs
42 pabota «/3ydeHne ocoOeHHOCTEH 0.5 mkoxa https://m.edsoo.ru
CTPOCHHMSI CKEJIeTa YeJI0BEKa, CBSI3aHHBIX C
MIPSIMOX OKJICHUEM»
Poccuiickas snekTpoHHast
43 JIBIKyIIME CUITBI RHTPOTIOTEHE3A mkona https://m.edsoo.ru
CoOTHOIIEHHE OUONOTUYECKHX H Poccniickast aneKTpOHHas
44 wkona https://m.edsoo.ru
COLIMAJILHBIX (PaKTOPOB B AaHTPOIIOTEHE3E
Poccuiickas snekrpoHHast
45 OCHOBHBIE CTaIUM AHTPONIOTEHE3A mkona https://m.edsoo.ru
Poccuiickas snekrpoHHast
46 [TaneoreHeTHKa U MaJeOreHOMHKA wkona https://m.edsoo.ru
Poccuiickas snekTpoHHast
47 DBOJIOIUS COBPEMEHHOTO YeJIOBEKa wkona https:/m.edsoo.ru
UYenoBeueckue packl. [IpakTudeckas
48 P P 0.5 Poccwuiickast 2JIeKTpOHHAs

pa60Ta «I/ISYLICHI/IC OKOJIOTHYCCKHX




ajarnTanuii YeJaoBeKa)y

mkona https://m.edsoo.ru

Me)K[[I/ICLII/IHJII/IHapHBIe METOABI

Poccuiickas snekTpoHHast

49 wkoma https:/m.edsoo.ru
AHTPOIIOJIOTUH
Poccuiickas snekTpoHHast
50 3apoxIeHue U Pa3BUTHE KOJIOTHU mkona https:/m.edsoo.ru
PaGora c
MYJIbTUAATYUKOM
Mertoas! skonoruu. Jlabopatopnas padora KOO S POCCHICKAs SIEKTPOHHAS
ol «M3y4eHre METOI0B IKOJIOTMYECKUX 0.5 Lndposas wkona https://m.edsoo.ru
UCCIICIOBAaHHII»
naboparopusi 1o
OKOJIOTHH.
3HavyeHHUE SKOJIOTMUECKUX 3HAHUMN IS Poccutickas snexrponnas
52 qeOBCKA mkona https:/m.edsoo.ru
Poccuiickas anekTpoHHast
53 OKOJIOrH4ecKHe HaKTopsl mkona https://m.edsoo.ru
Hudposas
naboparopusi 1o
Abunotnueckue paktopbl. CBET Kak 9KOJIOTHIL.
£4 sKostoruueckuii paxrop. JlaboparopHas 05 «Onpenenenue POCCHHChKa’I 3/76”20“”
o : ) mikona https://m.edsoo.ru
pabota «BpIsiBIEeHHE MPUCTIOCOOTEHUI OCBELIEHHOCTH, P
OpPraHM3MOB K BIHUSHHIO CBETa» BJI’)KHOCTH,
TEMIIEpaTyphI
BO3ayXa»
Abuotnueckue paktopsl. Temmneparypa
55 KaK 9KOJIOTHYECKH (hakTop. 0.5 Pocculickas 3MeKTpoHHas

JlaGopatopHnas pabota «BeisiBieHue
MPUCTIOCOOIEHUI OPraHU3MOB K BIUSHHUIO

mkoa https://m.edsoo.ru




TEMIEPATypbI»

56

S7

AbuoTtnueckue paxkropsl. BiaaxkHocTh Kak
sKosioruueckuit paxtop. JlaboparopHas
paboTta «AHATOMHYECKHE OCOOCHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

Cpenpl 0OuTaHNUS OPraHU3MOB.

0.5

Poccuiickas anexkTpoHHas
mkona https://m.edsoo.ru

Poccuiickas anexkTpoHHas
mkona https://m.edsoo.ru

58

59

60

buonornueckue PUTMBI

XKuznennsle popMBbI OPraHU3MOB

buotnyeckue hakTopHI.

Poccuiickas snekTpoHHast
mxona https://m.edsoo.ru

Poccuiickas anekTpoHHast
mkoa https://m.edsoo.ru

Poccuiickas snekTpoHHast
mkoa https://m.edsoo.ru

61

62

3HayeHne OMOTHYECKHUX B3aUMOIEHCTBUI
JUISl CYIIIECTBOBAHUS OPTaHU3MOB B CpeJie
oouTaHus

DKOJIOTUYECKHE XapaKTEPUCTUKU
TIOTTYJISIITIH.

Poccuiickas snekrpoHHast
mkoa https://m.edsoo.ru

Poccuiickas snekrpoHHast
mkoa https://m.edsoo.ru

63

OcHOBHbIE TIOKa3aTeNN MOMYJISALINN:
YHCJIEHHOCTD, IUIOTHOCTh, BO3PACTHAs U
M0JIOBAsi CTPYKTYpa

Poccuiickas snekrpoHHast
mkoa https://m.edsoo.ru

64

65

OcHOBHBIC TOKA3aTEIN NOMyJIAIUN:
POXIACMOCTD, ITPUPOCT, TEMII POCTA,
CMCPTHOCTH, MUI'PAIIUA

DKoJoru4eckasi CTpykTypa MomyJssiuy.

Poccwuiickas anexTpoHHas
mkoa https://m.edsoo.ru

Poccuiickas snekTpoHHast




mkona https://m.edsoo.ru

66

JInHaMuKa MOIYJISIUU U €€ peryJIsaius

Poccuiickas snekTpoHHast
mkona https://m.edsoo.ru

67

68

69

70

KpI/IBHC pocCTa YNCICHHOCTH IIOITYJIAINHN.
KpI/IBHC BBDKUBAaHU

DKoJIornYecKas HUIIA BUJIA.
Jlaboparophnast padora «I[IpucnocobiaeHus
CEMSIH PACTCHHI K PACCEIICHUIO)

Bun xak cucrema nomynsiui.

3aKOHOMEPHOCTH TOBEJICHUS U MUTPALIHI
JKHUBOTHEIX

0.5

Poccuiickas snekTpoHHast
mkona https://m.edsoo.ru

Poccuiickas snekTpoHHast
mkoa https://m.edsoo.ru

Poccuiickas anekTpoHHast
mkoa https://m.edsoo.ru

Poccuiickas snekTpoHHast
mkoa https://m.edsoo.ru

71

Co00111€CTBO OpraHu3MOB — OHOIIEHO3

Poccuiickas snekTpoHHast
mkoxa https://m.edsoo.ru

72

73

DKocucTemMa Kak OTKpbITad CUCTCMA.

KpyroBopor BeecTs 1 NOTOK SHEPTHUH B
JKOCUCTEME

Poccuiickas snekTpoHHast
mkoa https://m.edsoo.ru

Poccuiickas snekrpoHHast
mkoa https://m.edsoo.ru

74

OCHOBHBIE TTOKa3aTEIN YKOCHCTEMBI

Poccuiickas snekTpoHHast
mkona https://m.edsoo.ru

75

76

OKOJIOTUYECKHE nupaMHubl.

H3menenus COO6IJ.ICCTB — CYKICCCHUHn

Hudposas

Poccuiickas snekTpoHHast
mkona https://m.edsoo.ru

Poccuiickas snekTpoHHast




HpnponHHe 9KOCHUCTEMBI. IKOCUCTEMBI

nabopartopusi: pabora
¢ natuukamu pH u
HNOHAMH.

Hudposas
nabopartopusi:
MonuTtopunr pH

mkona https://m.edsoo.ru

Poccuiickas snekTpoHHast

77 03ep U peK. DKOCUCTEMbI MOpeH 1 BOJIbI OTKPBITHIX wkona https://m.edsoo.ru
OKCaHOB. BOAOCMOB.
Ompenenenne
MYTHOCTH BOJBIL.
78 [IpupoHbIe 3KOCUCTEMBL. DKOCUCTEMBI Poceuiickas snexTponnas
TYEIp, NECOB, CTENEH, IMyCTHIHD mxona https://m.edsoo.ru
Poccuiickas snekTpoHHast
79 AHTPOIIOr€HHbIE SKOCUCTEMBI mkoa https://m.edsoo.ru
80 Vp6oskocucremsl. [IpakTrueckas padoTa 05 Poccuiickas snexTpOHHAS
«M3ydenne u onucanue ypOodIKOCUCTEMBI ' mikona. hitps://m.edsoo.ru
3aKOHOMEPHOCTH (POPMHUPOBAHHS Poccwuiickast aneKTpoHHas
81 OCHOBHBIX B3aUMOJICHCTBUI OPTAaHU3MOB B uikona https://m.edsoo.ru
JKOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN
82 Pa3HBIX TUIOB Ha CyOOpTraHU3MEHHOM, Pocouiickas snexTpoRHas
OpPraHU3MEHHOM, IOIMYJIILIUOHHOM U uikona. hitps://m.edsoo.ru
9KOCHCTEMHOM YPOBHSX
Buocdepa — obuiennaneTapHas 000104Ka Pocentickast s1eKTponHas
83 - mkona https://m.edsoo.ru
Poccuiickas snekTpoHHast
84 Yuenue B. W. Bepnaackoro o 6uochepe

mkona https://m.edsoo.ru




85

86

3aKOHOMEPHOCTH CYIICCTBOBAHHS
ouocdepsl

KpyroBopots! BemiecTs u
OMOTeOXUMHYECKUE ITUKIIBI

PaGora c
MOHOJaTunKamu pH,
HWOHAMH, JaTYNKAMU
myma, CO u ap.
Hudposas
nmabopaTopus TI0
9KOJIOTHH.

Poccuiickas snekTpoHHast
mkona https://m.edsoo.ru

Poccuiickas snekTpoHHast
mkona https://m.edsoo.ru

87

88

3oHanbHOCTH OuOchepsl. OCHOBHBIE
OHOMBI CyIIN

YcroitunBocTh OGHOChepHI.

Poccuiickas anekTpoHHast
mkoa https://m.edsoo.ru

Poccuiickas snekTpoHHast
mkoa https://m.edsoo.ru

89

DKOJOTM4YECKHE KPU3HUCHI U UX TPUUNHBI

Poccuiickas anekTpoHHast
mkona https://m.edsoo.ru

90

91

BozneiicTBue uenoBeka Ha 6uochepy

AHTpPOIIOr€HHOE BO3/IEHCTBUE HA
PaCTUTENBHBIN U JKUBOTHBIN MU

Poccuiickas snekTpoHHast
mkoxa https://m.edsoo.ru

Poccuiickas snekrpoHHast
mkoa https://m.edsoo.ru

92

OxpaHa npuposl.

Poccuiickas snekrpoHHast
mkoxa https://m.edsoo.ru

93

94

OcHoBHBIC IMPUHIUITBI YCTOﬁqHBOFO
Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOIbL

PanuonansHOE MpUpoOAO0II0JIb30BAHUC U
COXPAHCHUC OHOJIOTHYECKOTO

Poccuiickas snekTpoHHast
mkona https://m.edsoo.ru

Poccuiickas anexTpoHHas
mkoa https://m.edsoo.ru




pa3zHooOpa3us 3eMiaun

O6o06menue o Teme «MUKPOIBOIIOIHS U

Poccuiickas anexkTpoHHas

% €€ pe3ysbTaThl» 1 mkona https://m.edsoo.ru
O6061menue no Teme «MaKkpOIBOIIOIUS U Poccwuiickas anekTpoHHas
% €€ pe3yNbTaThl» 1 mkona https://m.edsoo.ru
97 O6061menue o teme «I[IpoucxoxaeHue u 1 Poccwuiickas a7iekTpoHHAs
Pa3BUTHE KU3HH HA 3eMIe» wkoxna https://m.edsoo.ru
98 O6o6menue no teme «lIponcxoxaeHne 1 Poccuiickas sreKTpoHHast
YeNI0BEKA — AHTPOTIOTEHES» mkona https:/m.edsoo.ru
99 O6001eHune 110 TeMe «IKOJIOrHs — HayKa O 1 Poccuiickast 91eKTpOHHAs
B3aMMOOTHOIIEHUAX OPTaHU3MOBY mkona https://m.edsoo.ru
O06o6mmenue no reme «OpraHu3Mbl U cpeaa Poccuiickas a1eKTpoHHas
100 OOHUTaHUI 1 mkoa https://m.edsoo.ru
O06o00ueHne no TeMe «KO0JIO0THsl BUJIOB U Poccuiickas 31eKTpOHHAs
101 TIOTTYJISIIHI 1 mkoa https://m.edsoo.ru
102 O606menue no teme «buocdepa — 1 Poccuiickas snekTpoHHast
rII00aIbHas YDKOCHCTEMA» mkona https://m.edsoo.ru
OBUIEE KOJIMYECTBO YACOB I1O 102 75

I[TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Yue6nux Aragonosa 1.B., Cusornaszos B.M. Buonorus 10 knacc, M., Ipoda, 2019

2. Yueb6uuk Aradonosa U.b., Cusornazos B.W. Buonorus 11 knace, M., JIpoda, 2020

METOINYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

1. CusornazoB B.1. Metoauueckoe nocobue k yueOHuky «buonorus. O0miast Onoorus.
10 kmacc. Yrnyonéunsiii ypoenb» — M. : JIpoda, 2018.

2. bwmu I'.J1., 3uranosa E.1O. [TocoOue mis mocTymawmux B By3bl, JkcMo, 2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

Poccuiickas 3JeKTpoHHasi mko.a https://resh.edu.ru
Enunas xo/uieknust nugpoBbIx 06pa3oBaresibHBIX pecypeos http://school-collection.edu.ru
®enepabHblii HEHTP HHPOPMALHOHHO-00pa3oBaTebHbIX pecypcos (PLIVIOP)

http://fcior.ed









