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IMNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJOTHH TEOPETHUECKYIO OCHOBY IS
OTIpeNIeTICHUs] TMOAX00B K (hOPMHUPOBAHUIO COJACPKAHUSA YyUeOHOTO MpeaMera
«buonorus» coctaBwiIM: KoHIEeNTyalbHble mnonoxenus @OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  1IeJIei, colepKaHusl, pe3yJbTaToB OOy4YeHHS U
TpeOOBaHU K YPOBHIO MOATOTOBKHU BBIMTYCKHUKOB, MOJIOKEHHS 00 OOIIUX LEIX U
OPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obOmero oOpasoBanusi B Poccuiickoit denepainuu, a TakKe TMOJIOXKEHUS O
cnenuduke OMONOTUH, €€ 3HAYCHUU B NMO3HAHUM KUBOUW MPUPOJII U 00ECIIeYeHUN
CYILIECTBOBAHMS 4YelioBeuecKoro obmiectBa. COriiacHO Ha3BaHHBIM MOJIOKEHUSIM,
OMpeIeNIeHbl OCHOBHBIC (DYHKIIMU MPOTPAMMBI IO OUOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Owonoruu MaéT TPEACTABICHHE O IMeNsAx, 00 oOmen
cTparerud OOydYeHHs, BOCHUTAHUS M Pa3BUTHS OOYyYalOUUXCS CpEeACTBAMU
yueOHOoro nmpeamera «buonorus», omnpeaenser o00sA3aTeNbHOE MPEAMETHOE
colepKaHUe, €ro CTPYKTypy, paclpeiesieHue MO pas3ieaM H  TeMmam,
PEKOMEHYEMYIO IOCJIEI0BATEIBHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JOTMKH 00pa30BaTEIHLHOTO
npoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYaroIMnXCs.

B mporpamme 10 OuONOrMH Tak)Ke YUYMUTHIBAIOTCA TpeOOBaHUS K
MJIAHUPYEMBbIM JIMYHOCTHBIM, METANpPEIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOydeHuss B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIHHOU
NEeSATENHbHOCTH/YUEOHBIX JEHCTBUNM OOy4YaroIIMXCSd MO OCBOCHUIO COJCPKAHUS
OMOJIOTUYECKOTO 00pPa30BAHMSL.

B nporpamme no 6uonorun (10-11 knaccel, 6a30BbI ypOBEHb) peaIn30BaH
OPUHIMI TMPEEMCTBEHHOCTH B HM3yYEHHHM OHWOJOruu, Ojarogaps 4eMy B HeW
MPOCMATPUBACTCS HANPABICHHOCTh HAa Pa3BUTHE 3HAHUN, CBS3aHHBIX C
dbopmMupoBaHUEM €CTECTBEHHO-HAYYHOIO  MHPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTALUN JTUYHOCTH, SKOJIOTUYECKOTO MBIILIEHUS, IPEICTABIEHUN O 3I0POBOM
oOpa3e XM3HU U OEpEKHBIM OTHOILIEHHWEM K OKpY’Kalollleld MPUPOIHON cpere.
[ToaTomy Hapsaxy ¢ W3ydeHHEM OOIIEOMOIIOTUYECKUX TEOPHUH, a TakKe 3HAHHH O
CTPOCHUU >KUBBIX CUCTEM Pa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe IO OMOJIOTMH YAEJIEHO BHUMAHUE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM >KU3HU JJIsI PEIICHUS MPUKIIAIHBIX 3aa4, B
TOM 4Huclie: TPOPUIAKTUKKA HACJIEICTBEHHBIX 3a00JI€BaHUN YeIOBEKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS HKOJIOTUYECKHU
1IeJIECO00PAa3HOro0 TMOBEACHUS B OKpYy)Kawllled NpUPOJHOM cpele, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOW MAESTENBHOCTH 4YeJIOBeKa HAa COCTOSIHUE TMPUPOJHBIX U
HCKYCCTBEHHBIX PKOCUCTEM. Y CUJICHUE BHUMAHUS K MPUKIIATHONW HANIPaBIECHHOCTH
ydueOHoro npenmera «buosorus» mpoauKTOBaHO HEOOXOAMMOCTBIO OOECIIEUEHUS



YCIIOBUM TSI PEIICHUS] OJTHOM U3 aKTyaJIbHBIX 3a/1a4 IIKOJBHOTO OMOJIOTUYECKOTO
oOpa3zoBaHMs, KoOTOpas Ipeanojaraer QopMupoBaHuE Yy  OO0ydarOIUXCA
CIIOCOOHOCTH aIalTHPOBATHCA K HW3MEHEHUSIM JWHAMUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOT'O MHpA.

buonoruss Ha ypoBHe cpenHero oOIIero 00pa3oBaHUsl 3aHUMAET BAXKHOE
mecto. OHa oOecrieunBaeT (GopMUpOBaHUE y OOyYArOUIUXCS TPEICTABICHUNA O
HAy4YHOM KapTUHE MHpa, paciiupsieT U 0o0oOLaeT 3HaHUsA O KUBOW mpupoie, e
OTJINYUTENIBHBIX NPHU3HAKAX — YPOBHEBOW OPraHU3allMM W JBOJIOLHH, CO3MAET
yCIOBUSL  JAJsi: TIO3HAHWS  3aKOHOB  JKMBOM  Mpupoabl, (OpMUPOBaHUS
(GyHKIIMOHATBHOM T'PaMOTHOCTH, HAaBBIKOB 30POBOTO W Oe3omacHoro obOpasa
KU3HU, IKOJIOTUYECKOTO MBIIUICHHS], IGHHOCTHOTO OTHOIICHUSI K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3nauenne GMOIOTHS UMEET TaKXKe TSl PEIICHUS] BOCTIUTATEIbHBIX
pa3BUBAIOIIMX  3aJad  CpeaHero  obmero o0pa3oBaHMs,  COLHUATH3AINH
oOyyaroruxcsi. M3yyenue Ouonoruu oOecreuynBaeT ycloBUs At (OPMUPOBAHUS
UHTEJUICKTYaJbHbIX, KOMMYHHMKAIIMOHHBIX H HWH(POPMAIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJIBTYpbl, CIOCOOCTBYET MHTETrpaldyd OMOJOTMYECKHX 3HAHHMM C
MIPEICTABIICHUSIMHU U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKHU, XUMUU
u reorpadun. Ha3BaHHbIE MOJOXKEHUS O NpeaHA3HAYEHUH y4eOHOro IpeamMera
«buonorus» cocTaBUIM OCHOBY JUIsl OIpEACNICHUs TOIXOJ0B K OTOOpYy u
CTPYKTYPUPOBAHHIO €r0 COJEp)KaHMsI, MPEJICTABIEHHOTO B MpOTrpaMMe IO
ouosoruu.

Ot60p conepkanusi yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYHIECTBIEH C MO3ULHUHI KyJIbTypOCOOOpPAa3HOIO IMOJAXO0Ja, B COOTBETCTBUU C
KOTOPBIM OO0yYaroluecs: JOJDKHBI OCBOMTH 3HAHUA W YMEHHMs, 3HAUUMBbIC IS
dbopmupoBaHus O0OIIEH KyJIbTYphbl, ONpPEACISIIONINE aJeKBATHOE TOBEIACHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHON cpejie, BOCTpeOOBAaHHBIE B MOBCEIHEBHOM
)KU3HU U TMPAKTHUUYECKOU AesATebHOCTH. Ocoboe MECTO B ATON CHCTEME 3HaHMM
3aHUMAIOT JIEMEHTHI COJICPKAHUsI, KOTOPBIE CIIyKaT OCHOBOM /1Jisi (pOPMUPOBAHUS
NPEICTaBICHU O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHE MuHpa U
[ICHHOCTHBIX  OPUEHTAIMSIX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHH3allud
OHOJOTrNYECKOro 00pa30BAHMSL.

CtpyKkTypupoBaHuE COJACpKaHUA Y4YeOHOrO MaTepualia B Mporpamme IIo
OMOJIOTUM OCYIIECTBICHO C YYETOM NPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTIMYUTEIHHBIX OCOOECHHOCTSX JKUBOH MPUPOABI, O €€ YPOBHEBOW OpraHU3aIU U
ABOJIIONIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOoro npeameta «buomorus»
BBIJICTICHBI CIIEAYIOIINE COAepKaTeNbHble TUHUM: «buonorus kak Hayka. MeTozsl
HAy4YHOTO To3HaHUs», «KieTka kak Ouosorumueckas cucreman, «OpraHusM Kak



Ouonornueckas cucreMa», «CucteMa M MHOroo0Opasue OpraHMYecKOro MHUpay,
«IBONIOLHUSA KUBOK TPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTHY.

[lens wm3yuyeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJIAJICHHE  OOYyYAIONIMMHUCS  3HAaHUSAMH O  CTPYKTYPHO-(QYHKIMOHAIBHOU
OpraHu3allii >KUBBIX CHCTEM pAa3HOTO paHra W MpuoOpeTeHue yMEeHUn
UCIIOJIb30BaTh ATH 3HAHMS /I TPAMOTHBIX JEUCTBUH B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOBI U PEUICHUS PA3TMYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTixkeHue nenu u3ydeHus ydeOHoro npeamera «buonorus» Ha 6a3oBoM
ypOBHE 00€eCTIeunBaeTCs PEIICHUEM CIEAYIONUX 3a/1ay:

OCBOEHHE OOYYaIOIIUMUCS CHCTEMbl 3HAHUN O OHMOJOTMYECKHX TEOPHSX,
YUYECHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPaBUIIAX, CIYKaIllUX OCHOBOU
Uist OpMHUpPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOT0OOpa3uu U OCOOCHHOCTSX >KUBBIX
CHUCTEM Pa3HOTO YPOBHS OpTaHU3AINH, BBIAAIONTUXCS OTKPHITUSIX U COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTHH;

dbopMupoBaHUEe y OOY4YaIOIIMXCS IMO3HABATENIbHBIX, WHTEJUICKTYyaJIbHBIX H
TBOPUECKUX CIOCOOHOCTEW B MPOLECCE aHadu3a JAaHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, MAEH M MOJIXOJOB K HM3YUYEHHIO JKHUBBIX CUCTEM
Pa3HOr0 YpOBHS OpraHU3alluy;

CTAaHOBJICHHE Yy oOydaroumuxcsi oOmeil KyJabTypbl, (YHKIIMOHAIBLHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OLICHUBATH SIBJICHUSI OKPYXKAIOIETO
MUpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUN U ONBITA, TMOJYYEHHBIX MpHU
U3y4eHUN OMOJIOTHH;

dbopMupoBaHre y OOydYalOIMMXCSd YMEHHM WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JCSATEIBHOCTH YEJIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHA;

BOCIIUTaHUE YOEkKAEHHOCTH B BO3MOKHOCTH MO3HAHUS YEIOBEKOM KUBOU
IPUPOJIBI, HEOOXOIUMOCTH OSPEKHOTO OTHOIICHUS K HEH, COOIIOICHHS THICCKHUX
HOPM IpY IPOBEJCHUH OMOJIOTUYECKUX UCCIIEI0BAaHUM;

OCO3HaHWE IIEHHOCTH OWOJOTMYECKUX 3HAHUWU [JIs TOBBIIICHUS YPOBHS
AKOJOTUYECKOHN KYJIbTYPBI, JUisl (POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUS;

IpUMEHEHUE MPHOOPETEHHBIX 3HAHUN U YMEHHUI B TOBCEIHEBHOM KU3HU AJIS
OLICHKHU MOCJIEACTBUI CBOEH JIESITEIRHOCTH 10 OTHOILLICHUIO K OKPYXKAIOLIEN Cpelie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME M COONIOJICHUE Mep NPOPHUIAKTUKA
3a00JIeBaHUM.

B cucrteme cpennero oOuiero oopasoBaHusi yueOHbI nipeamer «buonorusy,
U3y4aeMblil Ha 6a30BOM YPOBHE, SIBISIETCS 00s13aTEIbHBIM Y4EOHBIM MPEAMETOM.



Jlist u3ydenusi OMoJI0Tuu Ha 6a30BOM YPOBHE CpPEHETO 00111ero 00pa3zoBaHus
oTBoAMUTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kmacce — 34
yaca (1 gac B Hezento).



COJEPXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3sb OMOJOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, (puiiocodueit, ITUKON, ICTETUKON U MPaBOM.
Ponr Ouonoruu B (HopMUpOBaHHH COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA.
Cucrema OMOJIOTUYECKUX HAYK.

Meto/1b1 TO3HAHUS KUBOUM NMPUPObI (HAOMI0ICHUE, SKCIIEPUMEHT, ONKUCAHUE,
U3MEpEHHe, KiIacCU(pUKaLMs, MOJEIUPOBAHUE, CTaTHCTHYECKas 00paboTka
JAHHBIX).

JdeMoHcTpanuu:

[Toptpetst: U. HapBun, I'. Menaens, H. K. Konbios, /Ix. Yorcon u @. Kpuk.

Tabnuiel 1 cxembl: «MeTo/Ibl MO3HAHUSI )KUBOW TTPUPOJIBIY.

JlabopaTopHbIe M IpaKkTHYecKue padoThbl:

[Ipaktuueckass pabora No 1. «lcmonb3oBaHue pa3iIMYHBIX METOJOB MPHU
U3Y4YEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbI U UX OPraHU3al M.

Kubie cuctembl (OMOCUCTEMBI) KaK MpeaAMeT u3yueHus: ouonoruu. OTiandne
KUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOJIBI.

CaoiicTBa 6MOCHCTEM M UX pa3HOOOpa3ue. YPOBHU OpPraHU3aIlNd OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IeHOTHYECKU ), OMoCcepHBIA.

JdemoHcTpanuu:

Tabmuubr u cxembl: «OCHOBHBIC TIPU3HAKH JKU3HWY», «YPOBHU OpraHU3AIUU
YKUBOU MPUPOIBD.

O6opynoBanue: mozaenb Mmosiekybl JIHK.

Tema 3. Xumuuyeckuii COCTAB U CTPOCHHUE KJIICTKH.

XUMHUYECKHM COCTaB KIETKA. XHMHUYECKHE BJIEMEHTBHI: MaKpPOAJIEMEHTHI,
MUKpPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BELIECTBA.

OyHKIMM BOABI W MHUHEpAIbHBIX BEHIECTB B KieTke. llomnepxanue
OCMOTHYECKOr0 OanaHca.

benku. CoctaB u crpoeHue OENKOB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
HezaMeHnunmble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYphl ~O€IKOBOM MOJIEKynbl (NepBUYHAs, BTOpUYHAS, TpPETUYHAA U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKue CBoilcTBa OenkoB. buonornyeckue
GyHKUHUU OENKOB.



depmeHTHl — Owosorumdeckue Kartammsatopel. CTpoeHume (QepmeHTa:
aKTUBHBIA TEHTp, cyOcTpaTHas cnenuduyHocTth. KodepmeHnTsl. Butramunsi.
Otnuuus pepMEHTOB OT HEOPraHUUECKUX KaTalnu3aTOPOB.

YrieBomel:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W J1e30KCHpu003a),
aucaxapuipl  (caxaposa, JaKTo3a) W noiMcaxapuiabl (Kpaxmall, TJIMKOTEH,
1eJUTI0I103a). bruonornvyeckue GyHKIMH YTIIEBOIOB.

Jlunuaper:  Tpurauuepunbl, ¢dochoaunuael, crepouabl. [ 'uapoduIbHO-
ruapodoOHble  cBoiicTBa. buonornueckue ¢GyHkumu aunuaoB. CpaBHeHHe
YIJIEBOJIOB, OETKOB U JIMMHUIOB KaK UICTOYHUKOB SHEPTHUU.

Hyxnennoseie xucnorel: JHK wu PHK. Hykieoruasr — MoHOMEpPHI
HyKJIenHOBBIX kKuciaor. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne n ¢pynkunu PHK.
Buaest PHK. AT®: ctpoenue u GyHKIIUH.

[utonorus — Hayka o kietke. Kietounast Teopust — npumep B3auMOACHCTBUS
uzeil u PaKToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUYEHUS KIICTKH.

Knerka xak menoctHas >xuBas cuctemMa. OOmmMe NTPU3HAKH KIIETOK:
3aMKHyTasi HapyxHass mMemOpana, monekynbl JJHK kak reneruueckuit ammapar,
cucTeMa cuHTe3a Oenka.

Tumbl KJIETOK: 3yKapuoTHueckas U mpokapuotuyeckas. OCOOEHHOCTH
CTpOEHHUs TpoKapuoTuueckon kieTku. Kierounas crenka Oakrtepuii. CTpoeHue
AYKApUOTUYECKOW KIETKH. OCHOBHBIE OTJIMYWS PACTUTEIbHOW, >KUBOTHOM H
rpUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJTUKOKAIUKC, UX
¢ynxun. [Inazmatudeckas memOpana, e€ cBoiicTBa 1 pyHkiuu. l{utomnazma u eé
opranounbl. OnHomeMOpannbie opraHounbl kietku: OIIC, ammapat ['onbmxkwy,
an30CcOMBl. [10yaBTOHOMHBIE OpPraHOWIbl KIJIETKU: MHUTOXOHIPHUH, IIIACTUIBI.
[Ipoucxoxxaenne MUTOXOHJApUN U TuiacTun. Bunbl mmactun. HememOpaHHbIe
OpraHoOWJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, IEHTPUOJH, PECHUYKH,
KIyTUKHA. QyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

SAnpo — perynaropHsiid 1IeHTp KieTku. CTpoeHue sjpa: siaepHas 00010YKa,
KapHoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. lnelinen, P. Bupxos, [Ix.
Yorcon, ®©. Kpuk, M. Yuikunc, P. ®@pankinun, K. M. bap.

Huarpammel:  «PacrmipeniesieHne XUMHUYECKHMX JJEMEHTOB B HEXKHBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B )KUBOU MPUPOIEY.

Tabmuubr u cxembl: «llepuognmueckass TabiauIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIeKyJbl BOAb», «brocunTtes 6enka», « CTpoeHrne MOJIEKYJIbI OenKay,
«Ctpoenue depmentay, «Hykmnennosbie kucnotel. JJHK», «Ctpoenue monexybi



AT®», «CtpoeHue >yKapuoTHUYECKOM KIETKW», «CTpOEHUE >KMBOTHOU KIIETKU,
«CtpoeHue pacTUTENbHOM KIETKN», «CTpOEHHE TNPOKAPHUOTHUECKON KIIETKU,
«CTpoeHue sapa KIETKn», « YTIIEBOIAbD, «JIumuasn.

O06opynoBaHHe: CBETOBOM MHUKPOCKON, OOOpYJOBAaHHME [UIsl MPOBEACHUS
HAOJIIOICHHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYeCKHE PadOThI:

JlabopatopHas pabora Ne 1. «lM3yueHue KaTaqTuTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha IPUMEPE aMIIIa3bl WU KaTaaasbl)y.

Jlabopatopuass pabora No 2. «M3ydeHue CTpoeHHS KIETOK pacTEHUH,
KUBOTHBIX M OaKTepHil MOJI MUKPOCKOMOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OTHCAHUE.

Tema 4. /KusHeaesiTeJIbHOCTh KJICTKH.

OOmeH BemecTB, Wik MeTadomm3M. AccuMumsIus (TUTacCTHYEeCKuii OOMEH) U
JTUCCUMUJIISIIIUS  (SHEPTeTUUECKUil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U HHEPrUU B TMOHUMAHUU
MeTabonau3ma.

Tuner oOMeHa BemecTB: aBTOTpodHBIN U reTepoTpodHbii. Pons dhepmenToB
B OOMEHE BEIIECTB U MPEBPAILEHUH SHEPTUU B KIIETKE.

®orocunte3. CmeroBass W TeMHOBasg (a3bl (¢GoTocuHTe3a. Peakuuu
dboTocunTeza. DPpdekTuBHOCTh hoTOCUHTE3a. 3HaAUeHUE (POTOCUHTE3a ISl KU3HU
Ha 3emsie. BiausiHue ycioBuil cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIEHUS €TI0
MPOJAYKTUBHOCTU Y KYJbTYPHBIX PACTCHUI.

XeMOoCHHTE3. XEeMOCHHTE3UPYIoIue OakTepur. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMJIe.

DHepreTuueckuii oOMeH B KJeTke. PaciuersieHue BellecTB, BBbIJIEICHUE U
AKKyMYJMPOBaHHE »JHEPruM B KJIETKE. OTambl SHEPreTHYEecKoro oOMeHa.
I'mukomus. bpoxenune m ero Buiabl. KHCIOpOOHOE OKHCIIEHWE, WIM KJIETOYHOE
JbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. OddexTuBHOCTDH
SHEPreTUYECKOro 0OMeHa.

Peaknuun wMarpuuHoro cuHre3a. ['enernueckas wuHpopmamus u JIHK.
Peanmzamust reHetnueckod unHpopmamuu B KiIeTKe. ['@HETHYECKH KOA U €ro
cBoiictBa. Tpanckpumnuus — Matpuuabii cuaTe3 PHK. Tpancnsauus — GuocunTtes
Oenka. Otanbl TpaHciasuuu. KomupoBanue amuHOKuciIoT. Ponbs pubocom B
OonocuHTE3€e OemKa.

Heknerounsie ¢popmbl sxu3HU — BUpychl. ctopust oTkpeiThs Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M KU3HCHHOTO IIMKJIAa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KXUBOTHBIX U YEJIOBEKa, BHI3HIBAEMbIC
Bupycamu. Bupyc ummynoxaebunura yenopeka (BUY) — Bo3Oyautens CITN/a.



OOparHast ~ TpaHCKpuIlMs, peBepraza u  uHTerpaza. lIpodunakruka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIeBaHUM.

JdeMoHcTpanuu:

[Hoptpetsr: H. K. Konbuos, /1. . Banosckuii, K. A. Tumupszes.

Tabmumer u cxembl: «Tunbl mutanusy, «Metaboauzm», «MHTOXOHIPHUN,
«OHepreTuueckuit oomen», «Xmopomnacty, «®Dorocunredyn, «Ctpoerue JIHK»,
«CTtpoeHue u PyHKIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit Kom,
«Bupyce», «bakrepuodarn», «Ctpoenne u xuzHeHHbM nuka Bupyca CIIN/a,
oakTepuodaray, «Pemmukarus JTHK».

O6opynoBanue: Moaenu-anmukanun «Yapoeaue JIHK u Tpanckpurmmsy,
«buocuntes 6enkay, «CTpoeHue KIeTKn», Mojenb cTpykTypsl JTHK.

Tema S. PasMHoOKeHHe M MHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounbii 1uki, WiIu >KU3HEHHBIM LMK KiIeTku. WHTepdaza u MHUTO3.
[Tpomeccrl, mpoTekaromme B uHTEpdasze. Permkanus — peakuus MaTPpUIHOTO
cunteza JIHK. Crpoenme xpomocomM. XpOMOCOMHBIH HabOp — KapHOTHIL
JIMTITON qHBIN U TalUIOUIHBIN XPOMOCOMHBIE HaOOPBI. Xpomatuisl.
[{UTOJIOTUYECKHE OCHOBBI PAa3MHOXEHUS W  MHIWBUIAYAJIbHOTO  Pa3BUTHUA
OpPTaHU3MOB.

Henenue knetku — muto3. Craauu mutosza. IIpouecchl, npoucxonsiue Ha
Pa3HBIX CTAIUAX MUTO3a. BUOJOrHYECKU CMBICT MUTO3A.

[Iporpammupyemasi rudenb KJIETKH — arornTo3.

®opMbI pa3sMHOKEHHSI OPraHU3MOB: Oecroynoe U nmososoe. Bunpl 6ecrnosnaoro
Pa3sMHOXKEHUA: JICJICHUE HAABOE, I[IOYKOBAaHHE OJHO- M MHOTIOKJIIETOYHBIX,
cropooOpa3zoBaHKe, BEreTaTUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIOHUPOBAHUE
OpraHU3MOB, €T0 3HAYCHHE JJIS1 CEJICKIUU.

[TosioBOE pa3MHOXKEHHE, €T0 OTIMYHSI OT OECTIOJIOTO.

Meiio3. Cragun menosa. [Iponeccsl, MpoUCXOadIIME HA CTAagUsAX MeEWo3a.
[ToBenenne xpomocoM B wmenose. KpoccuHrosep. buosiornuecknii CMbICI U
3HAYCHHUE MENO03a.

l'ameTtorenes — mpouecc oOpa30BaHUA TOJOBBIX KJIETOK Y >KHUBOTHBIX.
[TonoBeie xKene3bl: CEMEHHUKH M AuYHUKUA. OOpa3oBaHWE W Pa3BUTHE IOJOBBIX
KJIETOK — TaMeT (CrepMaTo30ui, SIHIEKIETKa) — CHepMaTOreHe3 M OBOIEHE3.
OcoOeHHOCTH CTpPOEHHUsl SAWLEKIETOK W CHepMaro3ouaoB. OII0J0TBOpEHHUE.
[TapTenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOreHE3). OMOpUOHAIBHOE  pPa3BUTHE
(amMOpuorenes). Jtarnbl SMOPHOHAJIBHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KUBOTHBIX:
apobneHue, racTpyisauus, opraHorere3. IloctamOpuonanbHOe pa3Butue. THUIIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpAMOE, HempsiMoe (IMUMHOYHOE). BrumsiHue



Cpenbl Ha Pa3BUTHE OPTraHU3MOB, (AKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pasButue pacrenuii. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHSL.

JdemoHcTpanuu:

Tabmuiel u  cxeMbl: «DOpMBI pPa3MHOXKEHHS OPTraHU3MOB», «JIBoitHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHUil», «BeretaTuBHOE pa3MHOXXEHHUE
pactenumity, «J/lenenue xknetku Oaktepuit», «CTpOEHHE TOJOBBIX KIETOKY,
«Ctpoenue xpomocombly, «Knetounsit nukmy», «Pemnmukanusa JTHK», «Murtos»,
«Metiosy, «IIpsamoe u Henpsmoe pazButue», «l'aMeTorene3 y MICKOIUTAKOMINX U
4yesoBeka», « OCHOBHBIE CTAIMM OHTOTEHE3ay.

OGopynoBaHue: MHKPOCKOTI, MHKpOIpEnapaThl «Cnepmarozonasl
MJICKOTIUTAIOILIETO», «SIHIEeKIeTka MiaeKonuTarumero», «KapuoknHes B KieTkax
KOpEIIKa JyKa», MarHuTHas MOJEJb-alIuIMKauus «/lejieHne KIEeTKn», MOJEIb
JIHK, monens meTadazHoit XpOMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmrompeHue MuUTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JTyKa HAa TOTOBBIX MUKPOMIPENapaTaxy».

JlaGoparopuass pa6ora Ne 4. «M3ydeHwe CTPOCHHS IIOJOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIPENaparaxy».

Tema 6. HacsiencTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agauu reneTuku. Mctopus pa3BuTHs T€HETUKU. POJIb UTONOTUU
U SMOpPHOJIOTUM B CTAHOBJIICHUU T€HETUKHU. BKiaa pOCCHUUCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToapl TeHeTHKU (TUOPUAOIOTUYECKUA,
IIUTOTCHETUYECKUH, MOJEKYISIpHO-TeHeTHYeCKHUii). (OCHOBHBIE TI€HETHYECKUE
noHATHs. ['eHeTn4yeckasi CHMBOJIMKA, UCMOJIb3yeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUs MPU3HAKOB, YCTAHOBIECHHbIE . MeHnenem.
MoHorubpumHoe CKpelmrMBaHue. 3aKOH €AMHOO0Opa3usi THOPHUIIOB TEPBOTO
nokosieHud. IIpaBuno AOMUHUpOBaHHUS. 3aKOH pACLICIUICHUS IPU3HAKOB.
I'unores3a unctoTsl rameT. [1oHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpeniMBaHWE. 3aKOH  HE3aBUCHUMOTO  HacleIOBaHMS
npu3HakoB.  [[UTOreHETHYECKWE  OCHOBBI  JUTHOPHUIHOTO  CKPEIIMBAHUA.
AHanuzupyouiee ckpenpanue. Mcnoap30BaHne aHAIUM3UPYIONIETO CKPEIIUBAHUS
JUISL OTIPEJICTICHHS] TEHOTHIIA OCOOH.

CuernyieHHoe  HacienoBaHue Tpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJIEJOBaHUIO I'€HOB. HapyllleHne cuerieHrsi TeHOB B pE3ybTaTe
KPOCCUHTOBEpA.

XpOMOCOMHAasl TEOPUS HACIIEACTBEHHOCTHU. [ eHeTHYeCKue KapThl.



I'enetnka mosa. XpoMOCOMHOE ONpENENIeHUE Moja. AyTOCOMBI U IIOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TreTeporameTHble opraHu3Mbl. HacnenoBaHue
IIPU3HAKOB, CLIETUVIEHHBIX C ITOJIOM.

N3meHunBOCTh. BHIBI N3MEHYMBOCTU: HEHACIIEACTBEHHAS] M HACJIEACTBEHHAS.
Pomp  cpenpl B HEHACHEACTBEHHOM  WU3MEHUMBOCTH.  XapaKTEPHUCTHKA
MOIU(PUKAIMOHHON M3MEHUYMBOCTU. BapualimoHHbIi psi M BapUallMOHHAsS KPUBAs.
Hopma peakuuun npusHaka. KonndecTBEHHbIE M KaUE€CTBEHHBIE NPU3HAKA U MX
HOopMa peakuuu. CBolicTBa MOAU(DUKAIIMOHHONW U3MEHUYHUBOCTH.

HacnencrBennasi, winM TEHOTHNHYECKas, W3MEHYMBOCTb. KoMOMHaTHBHAS
U3MEHUYMBOCTh. Meio3 W TMOJOBOM MpOIEeCC — OCHOBAa KOMOWHATHBHOMU
U3MEHYMUBOCTU. MyTalmoHHasi u3MeHUYUBOCTh. Kiaccudukanust MmyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U NMpU4MHBI MyTaluud. MyTareHHble (aKTOPBHI.
3aKOH rOMOJIOTMYECKHX PSAAOB B HAaclIeACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BresnepHas HaciIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka wenoseka. Kapunorun wyenoBeka. OCHOBHBIE METOJBI T'€HETHKU
YeJIOBEKA: FeHEANIOrMYeCKui, OJIM3HEIOBBINA, IMTOT€HETUYECKUN, OMOXUMUYECKUM,
MOJIEKYISIPHO-T€HETUUECKHM. CoBpemeHnHOE ONIPENIECIICHHE TE€HOTHUIIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[111P-ananu3a. HacneacTtBeHnHble 3a00JIeBaHHMS 4YeJIOBEKAa: T'€HHBIE OOJIC3HH,
00JIe3HH C HACJEICTBEHHOW MpPepacroyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue | TreHeparuBHble MyTauud. CTBOJOBbBIE KIETKU. [IpuHUHATBI
310pOBOro 00pa3a KU3HU, TMATHOCTUKU, MPOPUIAKTUKH U JIEUEHUS T€HETUYECKHUX
0osne3Held. MenuKO-reHEeTUYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIMIIMHCKON
TeHETHUKH B MPEAOTBPAILICHUH U JICYCHUN T€HETUYECKUX 3a00JIeBaHUI Yesl0BeKa.

JdeMoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumogees-Pecosckuii, H. Y. BaBuos.

Tabmuel ©W  CXEMBL: «MoHOTHOpPUIHOE  CKpEIIMBaHUE U €ro
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH pAaCLICIUIEHUS M €ro LMUTOrE€HETHYECKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluMBaHUE,
«lluTonornyeckre  OCHOBBI  JUTHOPUAHOTO  CKpeHiuBaHus»,  «Meho3y,
«B3auMOIEencTBUE  AJUIENIBHBIX TI'E€HOB», «l'€HeTHYeckne KapThl pPacTEHUH,
KUBOTHBIX W YEJIOBEKa», «l'eHeTnka moisia», «3aKOHOMEPHOCTH HAacJIeI0BaHUs,
CUEIUIEHHOr0 ¢ Tmojom», «KapuoTumbl 4YenoBeKa W KUBOTHBIX», «Buabl
U3MEHUMUBOCTHY», «MoaudukalnnonHas W3MeHUYMBOCTH», «HacnmemoBanue pesyc-
(daktopa», «I'eHeTuka rpynn KpoBuw», « MyTallmoHHasi U3MEHUHUBOCTHY.

O6opynoBanue: MoJEIH-aNIUIMKAIIN «MOHOTHOPUHOE CKPELIUBAHUEY,
«Henonmnoe nmomuHupoBaHuey, «JluruOpumnoe ckpenuBanue», «llepexpéct



XpPOMOCOM», MHUKPOCKOII M MHKporpenapaT «Jlpo3odpuna» (Hopma, MyTanuu
(GbopMBI KPBUIBEB M OKPACKH Tela), repbapuii «I'opox moceBHOM».

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

Jlabopatopuast pabora Ne 5. «V3ydeHue pe3yiabTaTOB MOHOTHOPHUIAHOTO MU
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30( I HA TOTOBBIX MUKPOIpENapaTax.

Jlabopatopnast pabota Ne 6. «M3yuenue Moa(PUKAIIMOHHON U3MEHUYHNBOCTH,
IIOCTPOCHUE BapUALIMOHHOTO PsI/Ia U BApUALMOHHON KPUBOID.

JlaboparopHas pabota Ne 7. «AHanu3 myTanuil y Ipo30(uiibl Ha TOTOBBIX
MHKpPOITpENapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHHE M aHAIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekuiust opranu3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekups Kak HayKa MU IMPOLECC. 3apPOKICHHUE CENEKIUH U JTOMECTUKALMS.
Yyenne H. UW. BaBunmoBa 0 1eHTpax MPOUCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuM. LIeHTphl MPOMCXOXKIAEHUS AOMAIIHUX KUBOTHBIX. CoOpT,
opoJ1a, ITaMM.

CoBpeMeHHbIE METOJIbI CeNeKIMH. MaccoBBIM U MHAMBUIYAJbHBINA OTOOPHI B
CEJIEKIIMM PACTEHWHA M JKUBOTHBIX. OleHKa 3KcTepbepa. biIM3KopoACTBEHHOE
ckpenuBanue — WHOpuaWHT. Ywmcras nuHug. CKpelMBaHUE YHUCTHIX JIMHUM.
I'ereposuc, wnu rubpunHas cuna. HepoAacTBeHHOE CKpelUBaHUE — ayTOPUAMHT.
Otrnanéunas rtubpuau3anuss U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes U
MOJYy4YEHUE TOJUIUIONA0B. JlOCTMXKEHHUS CENEKIMU PACTEHHM, >KUBOTHBIX W
MHKPOOPTaHU3MOB.

buotexHonoruss Kak OTpacib NPOU3BOACTBA. ['€HHAsh WHXKEHEpHUs. OTalbl
co3ganusi pexomOuHanTHo JIHK wu TtpaHcrennsix opranusmoB. Kiertounas
nHxeHepud. Kiietounsle KylbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHHUIA.
KnonupoBanue BBICOKOMPOAYKTHUBHBIX CEIIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okosornueckue W otudeckue  npodmembl. MO —  reHeTmdecku
MOJIU(PUITUPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanumu:

[Toptpersr: H. W. BaBunos, M. B. Muuypun, I'. /. Kapneuenko, M. @.
HMBaHoB.

Tabmuiel 1 cxeMbl: Kapra «lIeHTphl MPOMCXOXKICHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl 1oMaHUX KUBOTHBIX», «CopTa KyJIbTYyPHBIX
pacrenuity, «OTananéHHas rudpuauzamus», «Padbotel akagemuka M. @. MiBanoBay,
«lomumnonaus», «OObEeKThl OuoTexHonorun», «KiaeTtounele KyJIbTyphl U
KJIOHHUpOBaHHeE», « KOHCTpynpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISDKH TUTOJIOB M KOPHETUIOAOB JUKKUX (POPM U KYJIBTYPHBIX
COpTOB pacTteHu, repoapuii «CenbCKOX03sUCTBEHHbBIE PACTEHUS.



JlabopaTopHble U NpakTHYecKue padoThbl:

Okckypcusi «OCHOBHbIE METOJIBI M JOCTHKEHMSI CEJIEKIIMM pacTeHUH U
YKUBOTHBIX (Ha CEJICKIIMOHHYO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO3SMCTBO, J1a0OpaTOPHIO
arpOyHUBEPCUTETA WM HAYUYHOTO LIEHTPA)».

11 KUIACC

Tema 1. DBoJIOIMOHHAA OMOJIOTHA.

[IpennocpuUlKu BO3HUKHOBEHUS HBOJIOLMOHHOW TEOPUU. OBOJIIOLIMOHHAA
Teopuss U €€ MecTo B OHONOruu. BiusiHue 3BONIIOIMOHHONW TEOpUM HA Pa3BUTHE
OUOJIOrMH U APYTUX HAYK.

CupnerenbctBa 3Bojouuu. [lajgeoHTosornyeckue: MocCiIeq0BaTENbHOCTD
NOSIBJICHUS BHUJIOB B MaJICOHTOJOTMYECKOW JIETOMHUCH, MEPEeXOJHbIe (HOPMBI.
buoreorpaduueckue: cxoacTBo U paznuuue ¢ayH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJACTBA W PA3IUYMUSI SMOPHOHOB PpPAa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOIMYHBIE,
pYJIUMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIpHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX MyTed Yy Bcex
OpraHU3MOB.

OpomonmonHas Teopuss Y. JlapBuna. IlpeAnochliKM BO3HUKHOBEHUS
JapBUHMU3Ma. JIBWXKyIME CHUJIbI 3BOJIONUU BUJIOB Mo JlapBuHY (M30BITOYHOE
pPa3MHOXKEHUE IPU OTPAHMUYEHHOCTU PECYPCOB, HEONPEIECIEHHAs U3MEHUHUBOCTD,
O0opb0a 3a CyllecTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bomonuu (CTI) u e€ OCHOBHBIE TTOJIOKEHHUS.

MukposBomronus. [Tonmynsuus kak equHUIA BUAA U 3BOJIIOLIHH.

JBrokyme cuibl ((pakTopbl) SBOJIIOLMM BUJIOB B IpUpojie. MyTallMOHHBIH
npolecc M KOMOWHATHBHAas W3MEHUYMBOCTH. [lomynsiiMOHHBIE BOJHBI U Jpeild
reHoB. M30s1us 1 MUrpanus.

EcrtecTBeHHbI1 0TOOp — HampaBisomMil  Qgakrop 3Bomtouud. DPopMbl
€CTECTBEHHOTO 0TOODA.

[IpucnocoOaeHHOCT, OPraHU3MOB Kak pe3yibTarT 3Bojtouuu. Ilpumepsr
MPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIMOA AN TALINH.

Bun wu BumooOpazoBanue. Kputepuun Buga. OcHOBHble  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

Maxkpospomtorusi.  Popmbl  3BosouMU:  puUIeTHYECKAs, JUBEpreHTHasl,
KOHBEpreHTHasl, napajiesbHas. HeoOpaTuMocTs 3BONIOIUH.

[TpoucxoxieHre OT HecleuuanTu3upOBaHHbIX NpenkoB. [Iporpeccupyromnias
crenuann3anvs. AJanTUBHAS paguanus.

JdemoHcTpanuu:



[Toptpetsl: K. Jlunneit, K. b. Jlamapk, Y. apsun, B. O. KoBanesckuii, K.
M. Bbap, DO. I'ekkens, @. Mromiep, A. H. Cesepiios.

Tabnuiel 1 cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3eMiiey, «3apOIbIiiu
MO3BOHOYHBIX ~ JKUBOTHBIX»,  «ApxeonTepukc», «®Dopmbl  OoprOBI  3a
cymectBoBanue», «EctecTtBeHHbIll 0TOOPY, «MHOr0o00Opasue COpPTOB PACTCHUIDY,
«MHoroo6pazue  mopon  KUBOTHBIX»,  «[lomymsauum»,  «MyTauuoHHas
U3MEHUUBOCTE», «ApoMopdo3bl», «WUaumoamanraummn», «OO0mas aereHepauus,
«/JIBmkymue cunbel 3Bofouun», «Kapra-cxema wapmpyra myrtemectBuas Y.
Hapsunay, «boppba 3a cymectBoBaHue», «lIpucrmocobIeHHOCTh OPTraHU3MOBY,
«"eorpaduueckoe Bu1000pa3oBaHme», « IKOJIOTHIECKOE BUI000PA30BAHUEY.

OO6opynoBaHue: KOJUJIEKIUS HACEKOMBIX C Pa3jIM4YHBIMU THUIIAMH OKPACKH,
Ha0Op TJI0JIOB U CeMsH, KoJuleKuus «lIpuMepbl 3alIUTHBIX MPUCIIOCOOTICHUN Y
KUBOTHBIX», MOJIeJh «OCHOBHBIE HAIPaBJICHUS SBOJIIOIUNY», O0BEMHAS MOJIEIb
«CTtpoeHue roiIoBHOTO MO3ra O3BOHOUYHBIX).

buoreorpaduyeckas kapra wmupa, KoiuieKuus «PopMbl COXPaHHOCTH
UCKOMAEMBbIX JKMBOTHBIX M pacTeHuil», wmonenb anmumkanus «llepexpécr
XpOMOCOM», BIaxHble npenapatel «Pa3Butue Hacekomoro», «Pa3Burtue
JSATYIIKW», MUKpompernapat «J[po3odumma» (Hopma, mytanmuu GOpMbI KPBIILEB U
OKpaCKH Tena).

JlaGopaTopHblie U NpakTHYeCKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(OIOTrHIECKOMY
KPUTEPHUION.

JlabopatopHas padota Ne 2. «Onucanue mpucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE KU3HU HA 3emuie.

JloHayuyHbIE TIPEACTABICHUS O 3apOXKICHUU KWU3HU. HaydHble THUIIOTE3bI
BO3HUKHOBEHHUS KU3HU Ha 3emiie: a0uoreHe3 W NaHCHepMus. XuUMUUYECKas
HBOMIOLMS. AOHOT€HHBIH CHUHTE3 OPraHMYECKUX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIAECHNE XUMUYECKON 3BONMIOINK. HauanbHbIe Tanbl
ounosornueckor sBojroruu. ['unoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHHE NPOTOKJETKU. [IepBble KIETKM M WX SBOJIIOLHUS.
@opMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emiie mo spam M nepuojam. Kartapxeil. Apxeiickas u
nporepo3oiickas dpbl. llaneo3olickas spa u €€ mepuoabl: KEeMOPUMCKUA,
OPAOBUKCKUM, CUITYPUHUCKHAM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKUU.

Me3o30iickas 3pa 1 €€ Nepuoabl: TPUACOBbIN, FOPCKUN, MEIOBOMA.

KaiiHo3olickas 3pa u €€ mnepuoApl: NaJCOr€HOBBIM, HEOTCHOBBIM,
AHTPOIIOT€HOBBIM.



XapakTepucTUKa KJIMMaTa W TeoJornyeckux mporeccoB. OCHOBHBIE ATallbl
ABOJIIOIMU PACTUTENBHOTO M KMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUW U
KUBOTHBIX. [losiBIIeHHE, paclIBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak oOTpaxeHue »3Bojrouud. (OCHOBHBIE
CHUCTEMAaTUYECKHE IPYIIbI OPraHU3MOB.

DBOJIIOLMA YeJIOBEKa. AHTPOIIOJIOTHs KaK HaykKa. PazBuTue npeacraBiieHHil o
IIPOUCXOXKJIEHUU uesoBeKka. Meroasl u3ydeHusl aHTpororesesa. CxoacTBa u
pa3nuyms 4esoBeKa U )KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YeTIOBEKa.

HBwxkymme — cuibl  (pakTopel) — aHTpomorenesa.  HacmeactBeHHas
U3MEHUYMBOCTh M  €CTECTBEHHBIM o0TOOp. OOmecTBeHHBIH o00pa3 KH3HHU,
W3TrOTOBJIEHUE OPYIUN TPyAa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaJAMU U BETBU IBOJIOIMHU YEJIOBEKA: aBCTPAIONMUTEKHU, YeIoBEK
yMmeneli, YenoBek mnpsamoxomamuid, YenoBek HeanaepTtanbckui, Yenosek
pasymubiii. HaxoJku HMCKOMAaeMbIX OCTaTKOB, BPEMs CYLIECTBOBaHUS, 00JIaCTh
pacmpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

UYenoBeueckne packl. OCHOBHBbIE  OOJBIIME  pachkl:  €BPONEOUHAsS
(eBpaswmiickasi),  HErpo-aBCTpalioujHas  (PKBAaTOpUAJbHAs),  MOHTOJOUIHAsS
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOOJIEHHOCTH  MPEACTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSAM CYIIECTBOBAHMS. EIMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JdeMoHcTpanuu:

[Toptpersr: ®@. Penn, JI. Ilactep, A. N. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuiel 1 cxembl: «Bo3nukHoBeHHe COJHEUYHON CHCTEMEBI», «Pa3BuTHE
OpraHuueckoro wmupa», «PacturenbHas KieTka», <« KHBOTHas  KJeTKay,
«IIpokapuoTnueckas kineTka», «CoBpeMEeHHasi CHUCTeMa OPraHUYECKOro MHUPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKAa U YEIOBEKOOOpPa3HBIX
00e3psiH», «OCHOBHBIE Me€CTa NAJEOHTOJOTMYECKUX  HAXOJOK  IPEAKOB
COBPEMEHHOI'0 4YeJOBeKa», «JlpeBHenmue moam», «lpesHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HeIoBeueCKue pacoly».

O6GopynoBanue:  Mysiku  «l[Ipoucxoxknenue — yenoBeka»  (OFOCTHI
aBCTPAJIONNUTEKA, MUTEKAHTPONA, HEaHJEPTaJblida, KPOMaHbOHIIA), CIIENKU WU
U300pKEHUS KaMEHHBIX OpyJIuil TEpBOOBITHOTO YeloBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebna), TeOXpoHOJOrHYecKas Tabnuna, Kojuiekuus «Dopmel
COXPaHHOCTH MCKOMAEMbIX )KUBOTHBIX Y PACTCHUI».

JlaGopaTopHblie U NpakTUHYeCKHue padoThl:

[IpakTuueckas pabora Ne 1. «M3yueHne HCKOMAEeMbIX OCTATKOB PACTCHHUM U
KUBOTHBIX B KOJIJICKITUSX).



DKCKypcusl «IBOJIIOIUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAyYHBIN WJIM KpaeBeIUeCKui My3eil).

Tema 3. OpranusMbl U OKpY:Ka0IIas cpeaa.

DKOJIOTHSI KaK HayKa. 3aJjaui U pa3/iesibl IKOJIOTMU. MeToIbl 3KOJOrnYECKUX
UCCJIEI0BaHNUI. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHHs OpPraHU3MOB: BOJHAs, HA36MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHA.

Okonornueckue (axktopel. Krnaccudukanus skonorudyeckux (HakTopoB:
abuoTuueckre, OMOTUYECKHME M AHTPOINOTeHHbIe. JIeHCTBHE 3KOJOTHYECKHX
(hakTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaXHOCTh. DoTOnepruoan3M.
[TpucnocoGnenust OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buonornueckne puTMBl.

buornueckue (bakTopBhI. Buner OMOTHYECKUX B3aUMOJICICTBUM:
KOHKYpPEHLUs, XUIIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koonepanus,
MyTyajlu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHMYECTBO). AMEHCAIM3M,
HEUTpaiu3M. 3HAaue€HHE OWOTHMYECKUX B3aMMOJEUCTBUM MJisi CYIIECTBOBaHUS
OpPraHU3MOB B PUPOJIHBIX COOOIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKH monyysiuud. (OCHOBHBIE TMOKa3aTenu
MNOMYJISIIUU: YHUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MIPHUPOCT,
murpanus. J{nHaMyka 4uCIEHHOCTH MOMYJISIIUU U €€ PeryJsius.

JdeMoHcTpanuu:

[Toptpetsr: A. I'ymb6onsar, K. ®@. Pynbe, O. ['ekkensb.

Tabmumsr u cxembl: kapta «lIpuponusie 30Hb1 3emiuan», «Cpeapl oOUTaHUSA
opranusMoBy», «®oronepuoguzm», «llomynsuun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJsUUU UHDY30puu-Ty Ppenbkuy, «Ilumiesslie nenm.

JlaGopaTopHblie u NpakTHYeCKHue padoThi:

JlabopatopHas padorta Ne 3. «Mopdonorudeckne ocOOEHHOCTH PAaCTEHUHN W3
Pa3HBIX MECT OOUTaAHUS.

JlabopatopHas pabota Ne 4. «BnusiHre cBeTa Ha pOoCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

IIpaktrueckas padota Ne 2. «I[Toacu€r NIOTHOCTU MONMYJIALMIA pa3HbIX BUJIOB
pacTEHUI.

Tema 4. Coo011ecTBa M DK0JIOTHYeCKHEe CHCTEMBI.

Coo01iectBOo opranu3sMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBaf,
NPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buasl-momuHantel. CBsA3U B
OHOLIEHO3E.

Dkosoruueckre cuctembl (dkocucreMbl). IloHarue o006 »3KocucTeMe U
ouoreorieHoze. DYHKIIMOHANBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOYIICHTHI,



KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEMIECTB U MTOTOK 3HEPTUU B S3KOCHCTEME.
Tpoduueckue (muiEeBbIE) YPOBHU OKOCUCTEMBI. [luIiieBbie LENMM U CETH.
OcCHOBHBIE TIOKAa3aTeld SKOCHUCTEMbl: OuMoMacca, NPOAYKUHA. OKOJIOTHYECKHE
OUPaMUIBL:  TPOAYKIMHM, YHUCICHHOCTH, Omomacchl. (CBOWCTBA 3KOCHUCTEM:
YCTOWYMBOCTB, CAMOPETYJIALHNs, pa3BuTHe. CyKUeccus.

[IpupoaHbie SKOCHCTEMBI. DKOCUCTEMBI 03€p M pEK. DKOCHUCTEMA XBOWHOTO
WIH IIMPOKOJIMCTBEHHOIO Jieca.

AHTpPONOreHHbIE  IKOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POOIKOCUCTEMBI.
buonornyeckoe u X03s1IICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopa3noobOpasue kak QakTop ycTroiunBocTH 3kKocucteM. CoxpaHeHUe
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiibl, coctaB u CTpyKTypa
ouochepnl. XKuBoe BemecTBO U ero QyHkuuu. OcodbeHHOCTH Ouochepbl Kak
r7100ambHOM JKOCHCTEMBI. JlMHAMUYEecKoe paBHOBECHME W oOOpaTHas CBA3b B
ounocdepe.

KpyroBopoTs! BelecTB U OMOT€OXUMHUYECKUE LIUKIIBI JIEMEHTOB (yTiepo/a,
azota). 30HAIbHOCTH Orocdeprl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBo B Orochepe 3emin. AHTPOTIOTEHHBIE U3MEHEHHS B Orocdepe.
I'moGanpHbIE PKOJOTHUECKHE TTPOOIICMBI.

CocyuiectBoBaHue MIPUPOJIBI U YEJI0BEYECTBA. CoxpaHeHnue
Oounopa3zHooOpasusi Kak OCHOBa ycToiunBocTH Ouocdepsl. OCHOBA pallMOHATBHOTO
yOpPaBJICHHUS] TMPUPOJHBIMU pecypcaMu M HX HUCHOoNb30BaHue. JlocTuxkeHus
OHMOJIOTUHU U OXpaHa NPUPOJIBI.

JdemoHncTpanuu:

[Toptpets: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl u cxemsl: «llumesbie nenu», «buoleHO3: cocTaB U CTPYKTypay,
«IIpupongusie cooOimectBay, «llemu nuTaHus», «IKOJIOTHYECKAs] MHUPAMUJIAY,
«buocdepa u genoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneHo3s Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOTIOTCHHbIE  BO3JCWCTBHS Ha HOpUpoLy», «BakHelmme HCTOYHHUKHU
3arpsi3HEHMs] BO3/yXa W TPYHTOBBIX BO», «[louBa — BaxkHEHIIass cOCTaBiSIOLIAs
ouocdepo», «Paktopsl aerpaganuu mouBy, «llapHuKoBeId >PderT», «DaKTOPHI
PaIMOaKTUBHOTO 3arpsizHeHust Ouocdepsl», «OO0mas crpykrypa Ouocheps»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouochepsn,
«Kpyrosopot yriepoaa B buochepe», «KpyroBopor azora B mpupoe.

O6opynoBanue: Mojenb-anmuKanus «TunuyHble OMOLIEHO3b», repOapuil
«PacrturenbHbie cooOlecTBay, Kouleknn «buoneHo3y», «Bpenurenu BakHenmmx
CEIbCKOXO3SIMCTBEHHBIX  KYJIBTYyp», Trepbdapuu W KOJUICKIMM PACTCHUH U
YKUBOTHBIX, MPUHAJJIEKAIIME K Pa3HbIM 3KOJOTMYECKUM TpyInaM OAHOTO BHUAA,



Kpacnas xnura Poccuiickoii ®eneparuu, M300paK€HUS OXPAHSIEMBIX BHJIOB
PacTEHHI U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA IIPOTPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHUMA

Cormacno ®I'OC COO, ycranaBnuBalTCs TpeOOBaHUS K pe3yjibTaTam
OCBOGHHUS  OOYyYalIIMMHUCA TpOrpaMM  CpeaHero ooOImero  oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM M MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX pE3yJbTATOB OCBOEHUA IpeamMera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIME: OCO3HAHUE OOYyYarOIIUMUCS POCCUNUCKON
rpaXXJaHCKOW MIAECHTUYHOCTH — FOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HalMyue MOTUBAIlUM K OOyd4eHHI0  OuOJIOTHUH,
L[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIECHUM JHMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHUSI OMOIOTHYECKOTO
3HaHMS, TOTOBHOCTh U CIHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JNEATENbHOCTH I[I€EHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30oBaHMs, HAJIWYME HKOJOTMUECKOTO MPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIE TIJIAHBI.

JInuHOCTHBIE pe3ynpTaThl OCBOCHUs mpeamera «buonorus» AOCTUTrarOTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATEIbHOW JAESTENBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSMH, TPUHATHIMH B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJACHUSI W CIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHMS, CAaMOBOCIHUTAHUS U
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEH IMO3UIMU JHUYHOCTH, MaTPHUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSIAKY, YEJIIOBEKY TPY/a U CTaplIeMy MOKOJIEHUIO,
B3aMMHOI'0 YBa)XKCHUS, OCPEKHOrO OTHOIIECHUS K KYJbTYPHOMY HacCJEAUI0 U
TpaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, mpupone u
OKPYKaroIIen cpee.

JIndHOCTHBIE pe3yJIbTaThl OCBOCHMS YyueOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTH U CIIOCOOHOCTh O0YYarONINXCsl PyKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlUN, TIO3UTUBHBIX BHYTPEHHHX  YOEXKICHHWH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM [IEHHOCTSIM POCCHICKOTrO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMBITA AEATEIBHOCTH B IMPOILECCE PEAIN3ALUH OCHOBHBIX HANPABICHUMN
BOCIUTATEIIBHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMH 00yYaIOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOTO YJIEHAa POCCUICKOTO OOIIECTBA;



OCO3HaHME CBOMX KOHCTHUTYLIMOHHBIX IpaB U OOS3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JESATEIBHOCTH IPU CO3JAHUU
y49eOHBIX MPOCKTOB, PEIICHUN y4eOHBIX W MO3HABATEIBHBIX 3a/a4, BHITIOJHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEENSITh COOCTBEHHYIO TO3UIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JCHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUSIMHU, KyJIbTYPHBIMH IIEHHOCTSIMH U
COLUAJIBHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOLIECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/ady, YBaXXUTEIHLHOIO
OTHOIIIEHUSI K MHEHHUIO OIIMOHEHTOB NPU OOCYXJEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CONCPKAHUS;

FOTOBHOCTh K TYMAHUTApPHOU U BOJIOHTEPCKOU JAESATEIIBHOCTH;

2) IATPMOTUYECKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUNCKOU TPaXIaHCKOU UJICHTUYHOCTH,
MaTpUOTH3Ma, YBaXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
Ponunon, ropmocty 3a cBOM KpaW, CBOK PoauHy, CBOW S3bIK U KYJIBTYpY,
MPOIILJIOE U HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IECHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACIIEINIO U MaMSITHUKAM MPUPOJIBI,
JTOCTHXKEHUAM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHHUE H
pa3BUTHE OWOJOTHMH, TOHUMAHUS 3HAYCHHs] OWMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIEeCTBa;

ujeiHas yOexxJIEHHOCTh, TOTOBHOCTh K CIIY)K€HHMIO M 3amure (OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAaHUE IYXOBHBIX LIECHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH,;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMIMBOTO OYIyIIIETo;

OTBETCTBEHHOE OTHOILIIEHUE K CBOUM POAUTEINSIM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAaHHOT'O TPHUHATHUS I[IEHHOCTEH CEMEWMHOM >KU3HU B COOTBETCTBUH C
TpaaIuuusaMu HaponoB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETHUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUH;



NOHMMaHUE SMOLIMOHATIBHOTO BO3AEHCTBUS KUBOU IPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHAAX HCKYCCTBA, CTPEMIICHUE
NPOSBIISITH KAYECTBA TBOPUECKOU JTUUHOCTH;

S) ¢pusunyeckoro BocnuTAHUSA, (POPMHPOBAHUA KYJIbTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0J1arONOyYHusi:

NOHUMaHUE W peaju3alus 370poBOro u Oe3omacHoro oOpa3a >KHU3HU
(31opoBO€  TUTaHUE, COOJIIOJICHHME TUTMEHWYECKUX TMpaBUJl U HOPM,
COQIaHCUPOBAHHBIN PpPEXUM 3aHATUH M OTAbIXa, peryjsipHas (usnueckas
aKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOILIEHUS K
cOOCTBEHHOMY (DPU3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHUE LEHHOCTH MpPaBUJ HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HaHUE MOCHEACTBUNA W HENPUATUS BPEAHBIX NPHUBBIUEK (yHNOTpeOIeHUS
AJIKOT0Jisl, HAPKOTUKOB, KypEHHSI);

6) Tpy10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LIECHHOCTU MacTepCTBa, TPYA0II00uE;

TOTOBHOCTh K AKTUBHOM JEATEIIBHOCTH TEXHOJOTMYECKOM W COLIMAJIbHOM
HAMpPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IJIAHUPOBATH M CaMOCTOSTEIHHO
BBITIOJTHATh TaKylO JEATEIbHOCTD;

MHTEPEC K pa3InyHbIM cdepaMm npodhecCHOHANbHONU JESTEIHbHOCTH, YMEHUE
COBEpILAaTh OCO3HAHHBIA BBHIOOp Oyaymei npodeccu U pearu30BbIBAThH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUI0O U CaMOOOpA30BaHHWIO Ha
MPOTSKEHUU BCEU )KU3HU;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

AKOJOTMYECKH LEJIECO00pa3HOe OTHOIIEHHE K MNPUPOAE KaK HCTOYHUKY
YKU3HU Ha 3emJle, OCHOBE €€ CYILECTBOBAHNUS;

HOBBIIICHHE YPOBHS OSKOJOTHYECKOW KyJIbTypbl: MPHOOPETEHHE OIbITA
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX MOCHEACTBUNA IS
OKpY>Karollen Cpe.ibl;

OCO3HaHWE TriI00aJbHOTO XapakTepa IKOJIOTMYECKUX MpoOJeM W MyTel ux
pelIeHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble TMPU H3YYEHUU OUOJOTHHU
3HAHUST W YMEHUS TpU PEHICHUH Tpo0JieM, CBS3aHHBIX C PalMOHAIBHBIM
IPUPOAOIIONb30BaHUEM  (COONIIOZICHHE  TPaBWJI  MOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HA COXPAaHEHUE pPABHOBECHS B HKOCHUCTEMAX, OXpPAaHY BHJIOB,
aKOocUcTeM, Orocdepsr);



AKTUBHOE  HEINpHUITUE JEWCTBUM, NPUHOCAIIMX Bped  OKPYKaIOLIEH
OPUPOAHON cpele, YMEHHE NPOrHO3UPOBATh HEOJArONPHUATHBIE HKOJIOTHYECKUE
MOCJICICTBUS NMPEANPUHUMAEMBIX IEUCTBUN U NMPEOTBPAIIATh UX;

HaJMYUe PA3BUTOrO SKOJIOTMYECKOT0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIIbHOW, KOMMYHHKATUBHOW M COIMAIBHOM
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B IPAKTUUECKOMN JIESITEIHHOCTH SKOJIOTMYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIHAJore
KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTA B MOJHUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATENbCKON KYyJNbTYpPhl KaK CpeJCTBa
B3aUMOJICHCTBUS MEXK/TY JIFOJbMH U MIO3HAHUS MUPA;

NOHUMaHUE crnenu@uKkd OWOJIOTUM KaK HayKd, OCO3HAHUsA €€ pOoJu B
GbopMHUpOBAHUK PALMOHATBHOTO HAYYHOTO MBINUICHUS, CO3[IaHUU IIEJIOCTHOTO
npeACTaBlIeHUs] 00 OKpYKalolleM MHUpPE KaKk O €JIMHCTBE MPHUPOJIbI, YeJIOBEKa U
o0l1lecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW U pelieHuu mnpodaemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OHMOJOTUU JJII COBPEMEHHOW HMBHIIMA3AINU:
oOecrieyeHuss HOBOTO YPOBHSI Pa3BUTHUSI MEIMIIMHBI, CO3JIaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh PECypCHble  MPOOJEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BBIXOJIa U3 TII00ATBHBIX SKOJOTMYECKUX MPOOJieM U
obOecrieueHnss  mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUUM OHUOJOTMUECKUX 3HAHUU B IEJIX
MOBBIIMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOW TPAMOTHOCTH OOywaromuxcs, Gpopmupyemon
IpU U3y4YEeHUU OUOJIOTHH;

MOHUMAHHE CYITHOCTH METOJIOB MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX
HAyKax, CHOCOOHOCTH WCIIOJNb30BaTh MOJydyaeMble 3HAHUS [JIs aHald3a u
O0OBSCHEHHUSI SIBIICHUN OKPYKAIOIIET0 MUPA W MPOUCXOANINX B HEM M3MEHEHUH,
yMEHHUE JieJlaTh OOOCHOBAHHBIE 3aKIIIOUEHHMs] HAa OCHOBE HAayuyHbIX (DaKTOB U
UMEIOITUXCS JAHHBIX C IEJIbIO MTOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCHOJb30BaTh OMOJIOTMYECKUE 3HAHUS IS
peuieHus Npo0JieM B pealbHbIX JKU3HEHHBIX CUTYalUX;

OCO3HAaHHE IIEHHOCTHM HAyYHOW JEATEIbHOCTH, TOTOBHOCTH OCYUIECTBIATH
MPOEKTHYIO M UCCIIEIOBATENBbCKYIO AESTENBHOCTh UHIMBUIYATIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30OBaHUIO U
camMo00pa3oBaHWI0, K AaKTHUBHOMY TIOJYyYEHHUIO HOBBIX 3HAHWH MO OHWONOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbie pe3yJbTaThl OCBOCHHS ydueOHOro mpemmera «buomorusy
BKJIFOUAIOT: 3HAYUMbIe I (OPMUPOBAHHMS MHPOBO33PCHHS OOyJarONTUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHITHS, OTPaKArOIINe
IEJOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHEUU(PUKY METOJIOB IO3HAHUA,
UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
cHUCTeMa, HayYHbIH (haKT, MPHUHITUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPH,
UCCIIeIOBaHUE,  HAOJIOJICHWE, W3MEpPEHHE, OKCIEPUMEHT U JIPYTuXx),
yHUBEpCAJIbHbIC ydeOHbIe JAceiCTBHUS (ITO3HABaTEJbHbIC, KOMMYHHKATHUBHBIC,

pEryJsiTUBHBIE), o0ecreynBaroIue (dbopmHpoBaHue (GyHKUIHOHATBHOM
IPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIIMH OOydYaloluXcs, CIOCOOHOCTD
oOyJaromuxcst UCII0JIB30BaTh OCBOCHHBIE MEXAUCLUIUIMHAPHBIE,

MHUpPOBO33pEHUYECKUE 3HAHMS W  YHUBEpPCAJIbHblE ydeOHbIE JEHUCTBUA B
II03HABATEIbHOU U COLMAJIBHON IIPAKTHKE.

MeranpeaMeTHbIe PE3yNbTaTbl OCBOEHHS MPOrPaMMbl CPEAHEr0 OOLIEro
00pa30BaHMsl TOJKHBI OTPAXKAaTh:

OBaagenue YHHMBEPCAJIbHBIMH y4eOHBIMU MO3HABATEJIbLHBIMH
NEeHCTBUSAMM:

1) 0a30BbIe JIOTHYECKHUE IeHCTBUA:

CaMoOCTOSITENNbHO  (OpMyIHpOBaTh W aKTyaJU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHM 3HAHMM IPUEMBI JIOTMYECKOTO MBILICHUS
(aHanu3a, CUHTE3a, CpaBHEHHUsI, KjIaccuuKaium, 0000IIeH s ), pACKPbIBATh CMBICT
OMOJOTUYECKUX MOHATUN (BBIAEIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBATh
CBSA3U C IPYTUMH MOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUH HX
JNOCTHKEHHUSI, COOTHOCUTB PE3YJIbTATHI ACSITEIBHOCTU C IOCTABICHHBIMHU LIEISIMU;

UCIOJI30BaTh OMOJIOTUYECKUE MOHATUSA JUIsl OOBsICHEHUS (DAKTOB U SIBJICHUI
YKUBOW IPUPOJBI,

CTPOUTH JIOTMYECKHE pPacCyKIeHUs (MHIYKTHUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W NPOTHUBOPEUMs] B paccMaTpUBaEMBbIX
SIBJICHUSIX, (POPMYJIMPOBATh BHIBOJBI U 3aKIIOUECHMS,;

IPUMEHSTh CXEMHO-MO/IEJIbHbIE cpeactea Ui IIPEACTABICHUS
CYILIECTBEHHBIX CBSI3€l M OTHOLUIEHUN B M3y4YaE€MbIX OMOJOTMYECKHX OOBEKTax, a



TAK)K€  MPOTUBOPEYMH  Pa3HOrO0  pOAA,  BBIIBICHHBIX B Pa3JIMYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUJIaH pEIICHHs] MPOOJIEMbl C Y4ETOM aHAIM3a MMEIOIIHUXCS
MaTepHUaAIbHBIX U HEMATepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIILHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
EJISIM, OLIEHUBATh PUCKH MOCTIEACTBUMN JACSITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEANbHOTO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE IPU PELIEHUH )KM3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe McCCIeI0BaTEIbCKUE TeCTBHUA:

BJIAJICTh HABBIKAMH Y4E€OHO-UCCIIEI0BATEIIbCKON U MPOESKTHOM JESITEIbHOCTH,
HaBbIKAMM  pa3pelieHus npodiieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOATENIbHOMY MOUCKY METOJIOB PELIEHUs MPAKTUYECKHX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB [TO3HAHHS;

UCIIOJIB30BaTh pPAa3JWYHbIE BUJbl JEIATEIBHOCTU I10 IIOJIYYEHUIO HOBOIO
3HaHUS, €ro HHTEpHpeTald, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYaIMsIX, B TOM YHCJIE TPU CO3aHUH YUEOHBIX U COLUATIBHBIX TPOEKTOB;

(dbopMupOBaTH HAYYHBIA TUI MBIIUICHUS, BIAJ€Th HAYYHOW TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMU;

CTaBUTh W (opMyJIHpoBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTeNbHOMN
NESATENbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBATH 3ajady,
BBIIBUT'aTh TUIOTE3y €€ pEeIIEHUs, HaXOAUTh APryMEHTHl MJIs JIOKa3aTelbCTBa
CBOMX YTBEPXKJICHMI, 3a1aBaTh NapAMETPbI U KPUTEPUH PELICHMUS;

aHAIM3UPOBAaTh TOJYYCHHBbIE B XOJ€ PEIHICHUS 3a/ladyd  Pe3yJbTaThl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCTh, IPOTrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CHTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISATh LIEJCHANPABICHHBI MOMCK IEpEeHOca CPEJCTB U CHOCOOOB
NENCTBUA B MPOGECCUOHANBHYIO CpENy;

yMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00J1IacTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX YUEOHBIX MIPEIMETOB;

BBIJIBUTATh HOBBIE WJIEH, MpeJjiaratb OPUTHHAIBHBIE MOIXOJbI M pElICHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PEILICHUS.

3) pabora ¢ unpopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX HHPOpMAIUU (TEKCTE yueOHOTOo
nocoOus, HAy4YHO-TIOMYJIIPHOM JUTeparype, OHOJOTMYECKUX CIIOBapsX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIu3UpOBaTh



MH(POPMAIUIO Pa3IUYHbIX BUJOB U (POPM Ipe/CcTaBICHUs], KpUTUUECKHU OLIEHUBATh
€€ TOCTOBEPHOCTh Y HETIPOTUBOPEUNBOCTb;

(GopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3NMYHBIE METOJbI MPU MOUCKE U
otOope Omonornyeckoil nHpoOpManry, HEOOXOAUMOM ISl BBHIIOTHEHUS YYEOHBIX
3ajady;

npuoOpeTaTh ONBIT HUCHOJIb30BAaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUM, COBEPIIEHCTBOBAThH KYJIbTYpPY aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  MpEICTaBICHUS
ouosnornyeckoi uHbopmaruu (cxeMbl, rpaduky, TUarpaMMbl, TaOIHIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe C
OMOJOrMYecKod HH(pOpMalMe: MPUMEHATh XHUMHYECKUe, (usnyeckue u
MaTeMaTUYeCKue 3HAKH W CUMBOJIbI, (opMyIbl, aO0peBHATypy, HOMEHKJIATYpY,
UCTOJb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarJasAHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MH(OpManuw,
UH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OsgJ1aieHHe YHHBEPCAJbHBIMU KOMMYHHUKATUBHBIMH 1eliCTBHSIMM:

1) oOmenme:

OCYLIECTBJISATh KOMMYHHUKAIIMK BO BceX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCUU MO CYIIECTBY OOCYyX AaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKIEHUS OTHOCHTEJBHO BBINOJHEHHS MpeIaraeMon
3aJlauM, YYUTHIBAaTh MHTEPECHl U COIVIACOBAaHHOCTh MO3ULMH APYTUX YYACTHHUKOB
JMaiora Win JUCKYCCHH);

pacno3HaBaTh HeEBepOaJbHbIE CpEACTBA OOILECHMS, MOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCBHIJIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CHUTyallUH,
YMETb CMATYATh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

BJa/IETh Pa3jIMYHbIMU CHOCOOAMU OOILEHUS U B3aUMOJEWUCTBUS, NMOHUMATh
HaMEpPEHUs IPYTUX JIIOJIEH, IPOSIBIIATh YBAKUTEIBHOE OTHOLIEHHE K COOECEIHUKY
U B KOPpeKTHOU popme (opMyaupoBaTh CBOM BO3PAKEHNUS,

pa3BEPHYTO U JIOTMYHO HM3JIaraTh CBOK TOYKY 3pPEHHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas JAesiTeJIbHOCTD:

NOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUIYAIbHON
paboThI MpH PEIICHUU OUOJIOTUYECKOM MpoOIeMbl, 000CHOBBIBAThH HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBLIX (JOPM B3aUMOJICHCTBUS MPHU PELICHUH y4eOHOil 3a1a4u;

BbIOMpaTh TEMAaTHKY W METOJIbl COBMECTHBIX JEHCTBHM € y4éToM OoOLIMX
MHTEPECOB U BO3MOXKHOCTEHN KaX/10T0 YjieHa KOJUIEKTHBA;



IPUHUMATh [E€JIM COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH W
KOOPAMHUPOBATh JEWUCTBUS MO €€ NOCTHKEHHUIO: COCTABJIATh IUIAH JIEMCTBUU,
pacupenensiath pojad € Y4ETOM MHEHHMH YYaCTHMKOB, OOCYXKIaTh pe3YJIbTaThl
COBMECTHOU padoThI;

OIICHMBAaTh KAuye€CTBO CBOEr0 BKJAJa M KaXXJOTO0 yYaCTHHKA KOMAaH/bI B
001Ut pe3ynbTar Mo pa3padoTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE MPOEKTHI, OIEHMBATHL MAEU C TO3UIMA HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYWIECTBJISITh MTO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIUYHBIX
CUTYaIHSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPaKEHUE, OBITh MHUIIMATUBHBIM.

OBJaieHNe YHMBEPCAJTbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOIb30BaTh OWOJOTUYECKUE 3HAHMS [IJIs BBISBICHUS MPOOJIIeM U UX
pEIIeHNS B )KU3HEHHBIX U YICOHBIX CUTYAITUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUW II€JIEBble M CMBICIOBBHIE
YCTAHOBKM B CBOMX JECHCTBHSX M MOCTYIKAax IO OTHOILIECHHUIO K JKMBOHM MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIBHO OCYILECTBIISITh MO3HABATENBHYIO ACSATEIBHOCTD, BBIABIATH
po0IeMBbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 3aJa4l B 00pa30BaTEIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsAX;

CaMOCTOSATENIbHO COCTaBJATh IUJIaH pElIeHHs MNpo0iemMbl C  yuy€ToMm
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANIOUTECHUI;

JaBaTh OLICHKY HOBBIM CUTYalHsIM;

pacHIMpsATh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JIeNaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO IIUPOKOW DPYIUIUU B
pPa3HBIX O00JIACTSX 3HAHMM, IOCTOSIHHO TOBBINIATH CBOM 00pa30BaTENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTHh KOPPEKTUBBI B NIESTEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIAJ€Th HABBIKAMHM  TIO3HABATENBbHON  pedieKCUH KaK  OCO3HAHUS
COBEpIIAEMBIX JEUCTBUM U MBICIUTEIbHBIX MPOLIECCOB, HMX PE3YJIbTaTOB H
OCHOBAHM, UCHOJIb30BaTh MPUEMBI peIeKCUU IJis OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PELLICHHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEUIEHUS MO HUX
CHUKEHHIO;



IIPUHUMATh MOTHMBBI M apryMEHTbl JPYTHX IIPM aHajau3€ pe3yJIbTaToB
NEeATENbHOCTH;

3) npuHsATHE ce0s1 M APYTrHUX:

OPUHUMATh Ce0sl, IOHUMasi CBOU HEJJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPU aHajIu3€e pe3yJIbTaToB
NEATENBHOCTH;

PU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBEKa.

HPEJMETHBIE PE3YJIBTATBI

[IpeameTHbie pesynbTaThl ocBoeHUs mporpammbl COO 1o Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueoOHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOObI IEUCTBUI MO OCBOCHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUI0 3HAHHUM, BUIbI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
OPUMEHEHUIO 3HAHUN B PA3JIMYHBIX YYEOHBIX CHTyalHUsAX, & TAaKKE B pealbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX ¢ Ouosiorneid. B mporpamme mnpenmeTrHbie
pe3yibTaThl MPEACTABICHBI IO TOAaM 00yUeHHUS.

[IpenmeTHble pe3ysbTaThl OCBOCHMS yueOHOoro npeamera «buonorus» ¢ 10
Kjlacce NOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJM OMOJIOTUU B CHCTEME Hay4HOTO
3HAaHUS ECTECTBEHHbIX HAyK, B (OPMHUpPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpa MU HAyYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUNUCKUX U
3apyOEKHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEIIEHUS KU3HEHHBIX 3a71a4;

YMEHHME PACKpbIBaTh COJAEp)KaHHE OHOJIOIMYECKUX TEPMHMHOB M TOHSTHMA:
KU3Hb, KJETKa, OpraHu3M, MeTaboiau3M (OOMEH BEIIECTB M NpEeBpalleHUE
SHEPrUuu), rOMeocTa3 (caMoperyJsisiius), ypoBHEBass OPraHU3alUs KUBBIX CUCTEM,
CaMOBOCHPOU3BEACHHUE (PENPOLYKIIHS ), HACIEACTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHME Hu3JlaraTb OWOJIOTMYECKHWE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpaJibHasg JOorMa MOJEKyJIspHON Ouosiorun), 3akoHbl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (o 1ieHTpax MHOTrooOpas3usi u
MPOUCXOXKIEHUS KyJIbTypHbIX pacTtenuit H. M. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIeTh METOIAMU HAYYHOI'O MO3HAHUS B OMOJIOTUHU: HAOIIOACHUE U
ONMCAaHHUE JKMBBIX CHUCTEM, MPOLECCOB U SIBICHUM, OpraHu3alus U IPOBEIACHUE
OMOJIOTUYECKOTO  3KCHEPUMEHTa,  BBIABMKEHHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy HCCIECIyEMbIMU BEJIMYMHAMH, OOBICHEHHE I1OTYYEHHBIX



pe3yJIbTaTOB, UCIOJIb30BAaHHBIX HAYYHBIX NOHATHUN, TEOPUH U 3aKOHOB, YMEHHE
JIeJ1aTh BBIBOJIbI HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJICNSTh CYIICCTBEHHBIE MPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT H
AYKapuoT, OJHOKIETOYHBIX M MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOEHHOCTHU
IPOLECCOB: OOMEHa BEIECTB M MpPEBpALICHHs] 3HEPTUU B KIIETKE, (DOTOCHHTE3A,
IUIACTUYECKOTO M JHEPreTUYECKOro oOMEeHa, XEMOCHHTE3a, MHUTO3a, Melo3a,
OIJIOIOTBOPEHUS, PA3MHOKCHHS, WHIUBUAYaJIbHOTO pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSTh MOJyYEeHHBbIE 3HAHUS i1 OOBSICHEHUS OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUU, JJISl NPUHATUS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KHU3HU C LEeNapl0 obOecredeHus 0e30acHOCTH CBOETO 3J0POBbsl U 3JI0POBbS
OKPY>KaIOIIUX JIIOJIeH, COOIIOIEHHUSI HOPM T'PaMOTHOTO TTOBEACHUS B OKPY Karolen
IPUPOJTHON cpene, TMOHUMAHHUE HEOOXOIWMOCTH WCIOJB30BaHUS JOCTH)KCHUN
COBpeMEHHOW  Ouomorud W OMOTEXHOJOTHMM AN palMOHAIBHOIO
IPUPOIOTIOIB30BAHUS;

YMEHHME pellaTh »JJIEMEHTApHble TIEHETUYECKHE 3aJaud Ha MOHO- H
JUTHOPUAHOE CKpEUIMBaHUE, CIEIUICHHOE HAaclleJOBaHUE, COCTaBISATh CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHUS NJIsl MPEICKa3aHMsl HACIEAOBAHUS MPU3HAKOB Y
OpPraHHU3MOB;

YMEHHE BBINOIHITH J1a0OpaTOPHBIE M IpakTUYECKHe pPaldoThl, COOIHOAATh
npaBuiia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000pYA0BaHUEM;

YMEHHE KPUTUYECKH OIEHUBaTh W HWHTEPIPETHPOBATH HWH(GOPMALUIO
OMOJIOTMYECKOTO  COJEP)KAaHWSA, BKIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAHUSA W3
Pa3IMYHBIX UCTOYHUKOB (CpeAcTBa MaccOBOW MH(OpMAaLUY, HAYYHO-MOMYJISIPHbIE
MaTepuaibl), 3TUYECKHE acCIeKTbl COBPEMEHHBIX HCCJIENOBAaHUI B OHOJIOTHUH,
MeIHIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE THCHMEHHBIE U YCTHBIE COOOIICHMUS,
000011ast OMOJIIOTHYECKYI0 MHPOPMAIMIO0 M3 HECKOJbKUX HCTOYHHMKOB, IPAMOTHO
WCIOJIb30BATh MOHATHITHBIN armapaT OMOJIOTHH.

IIpenMeTHbIe pe3ysbTaThl OCBOEHUs yuyeOHOro npeamera «buonorus» ¢ 11
KJlacce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUIA O MECTE M POJM OMOJIOTUU B CHCTEME HayYHOTO
3HAaHUSA ECTECTBEHHbIX HAayK, B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAayYHOW KapTHHBI MUpPa M HAYYHOIO MHMPOBO33PEHMS, O BKJIa/J€ POCCUHWCKHX U
3apyOeKHbIX yYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTUH, (PYHKIHMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKa JIJIsl pelICHHsI )KU3HEHHBIX 33]1aY;

YMEHHE pACKpbIBaTh COJAEp)KaHHE OWOJIOTMYECKUX TEPMHMHOB M TOHSTHM:
BUJI, TOMYJIALKSA, TeHO()OHA, SBOIIOLMS, ABIKYIINE CUIIBI ((DaKTOPBI) HBOJIOLIUH,
IPUCIIOCOOIEHHOCTh OPraHMW3MOB, BHMJI000pa30BaHME, HKOJIOTMUYECKUE (DAKTOPBHI,



DKOCHUCTEMA, MPOAYUEHTb, KOHCYMEHTBI, PEAYLEHTbl, LENH MUTaHUA,
AKOJIOTHYECKas MupaMua, OuoreoleHos, ouocdepa;

yMEHUE Hu3araTb OWOJOrMYecKue Teopuu (IBONIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs OHBOJIOLMHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apoabiieBoro cxoactsa K. M. bapa, depenoBaHusi TJIaBHBIX HANpaBICHUN U
nyteit sBomonuu A. H. CeBeproBa, yuenus o 6uochepe B. W. Bepuanckoro),
OTPEICNIATh TPAHUIIBI UX TPUMEHUMOCTH K KHUBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIJAMUA HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
ONMCAHHUE JKUBBIX CHCTEM, IPOLIECCOB W SIBJICHUM, OpPraHHU3alus U NPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIBM)KCHHE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEX]y HCCIEyeMbIMH BEJIMYMHAMU, OOBICHEHHE TMOITYYEHHBIX
pe3yJbTaTOB, WCIOJIB30BAaHHBIX HAYYHBIX TMOHATHH, TEOPUH M 3aKOHOB, YMEHHE
JIeNaTh BHIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHUE BBIICISATHh CYIIECTBEHHBIC TPU3HAKU CTPOCHUS OMOJIOTHYECKHUX
O00OBEKTOB: BHJIOB, TMOMYJSIHUN, MTPOAYIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOT€OlIEHO30B U HJKOCHUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACIEICTBEHHOMN
W3MEHYUBOCTU, €CTECTBEHHOI0 OTOOpa, BHI000pa30BaHMs, MPUCTIOCOOJIEHHOCTH
OpPraHM3MOB, JE€HUCTBUS OSKOJOTHYECKHX (PAKTOPOB HaA OpPraHM3MbI, IEpeHoca
BEILIECTB M TIOTOKAa HHEPIHMM B HKOCHUCTEMAaX, AHTPOIOIE€HHBIX HM3MEHEHUN B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
LUKJIOB B Ouocdepe;

YMEHHUE TPUMEHSThH IMOJIYyUYECHHBIC 3HAHUS JJIsi OOBSICHEHUS OUOJOTHUYECKUX
IIPOLIECCOB M SIBJICHUM, JUISl NPUHATHS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KHU3HU C LeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3JI0POBbS
OKPY>KaIOIIUX JIFOJIeH, COOIIOICHHUSI HOPM TPaMOTHOTO TTOBEACHUS B OKPY Karolen
OPUPOAHON cpese, MOHUMaHWE HEOOXOJAMMOCTH HCIHOJIb30BAaHUSL JOCTHKEHUN
COBPEMEHHOM OMOJIOTMH JIs1 PAIIMOHAILHOTO MTPUPOOTOIb30BAHHS;

YMEHHE peuiaTh 3JIEMEHTapHbIE OUOJOTUYECKUE 3aJlauyd, COCTABJISATh CXEMBbI
MIEPEHOCa BEILIECTB U YHEPTUH B HKOCUCTEMAaX (LIETIH MUTaHUsA);

yYMEHUE BBINOJIHATh JIA0OpAaTOpHbIE M MpakTUYecKue paboThl, COOJI0IAThH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPHUTHYECKH OICHWBATh W HWHTEPIPETHPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO COJEPKaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MAaCCOBON MHGPOPMAIIMK, HAYYHO-TOMYJISIPHBIE
MaTepualibl),  paccMaTpuBaTh  IJ00ajgbHbIE  JKOJOTMYECKHE  TPOOJIEMbI
COBPEMEHHOCTH, (DOPMHUPOBATH 10 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3ULIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHHUS,
000011ast OMoJIOTHYecKyr0 MHGOPMAIINIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
UCIOJIb30BATh MOHATUITHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBO YacoB
Ne HaunmenoBanue pasaenoB DJIeKTpOHHbIe (LM (ppPOBbIE)
Konrpoiasbusie | IlpakTnyeckue
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoTsbI
1 buonorus kak Hayka 2 0.5 https://m.edsoo.ru/IBLQHS548U
JKuBrle cucTeMbl U UX
2 1 https://m.edso00.ru/5ST7ISVKFTX
OpraHu3aLus
XUMHYECKH# COCTaB 1
3 8 1 https://m.edsoo.su/YTLWWIJEO
CTPOEHUE KIIETKU
4 KusneneaTenbHOCTb KIIETKH 6 https://m.edsoo.ru/MEETZ2D71
PasmHoxeHue n
5 WHAUBUAYAITBHOE Pa3BUTHE 5 1 https://m.edsoo.ru/GF6W1A7C9
OpraHU3MOB
HacaencrBennocTs n
6 o 8 1.5 https://m.edso0.ru/ONPNXJ7X6
M3MEHYMBOCTh OPTaHU3MOB
Cenek OpPraHu3MOB.
7 JICKIA OPTaisMOoB 3 https://m.edsoo.ru/2EY34NEHR
OCHOBBI OMOTEXHOIOTHH
8 Pe3epBHOE Bpems 1 https://m.edsoo.ru/FDBO8R36J
OBIIEE KOJIMYECTBO HACOB 34 0 4

[10 ITPOI'PAMME



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KITACC

HanmeHoBaHue KosaunuyectBo 4yacos
Ne DJIeKTPOHHBIE (HH(PPOBbIE)
pa3/iesioB M TeM Kontpoabubie | IlpakTnyeckue
n/n Bcero o0pa3oBaTebHbIE PeCypChl
NPOrpamMMbl padoTsI padoThI
6]
1 BOORHOHHAA 9 1 https://m.edsoo.ru/7ZF6R1ZROH
Ouonorus
Bo3nukHOBeHUE U
2 pa3BUTHE )KU3HU Ha 9 0.5 https://m.edsoo.ru/OFLS81YBS5
3emie
OpraHusMbl 1
3 5 1 https://m.edsoo.ru/XNFOD96AA
OKpYy’Karolas cpeja
CoobmecTBa u
4 9KOJIOTMYECKUE 9 https:/m.edsoo.r/ WXWAVS56F
CHUCTEMBI
5 PesepBHOE Bpems 2 https://m.edsoo.r/T3R3IFWNQN
OBUIEE KOJIMYECTBO 34 0 )5
YACOB I10 ITPOTPAMME ’



https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuecTBO YacoB
Ne Hara JIEKTPOHHBIE N (pOBbIE
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/O2T4D1UIS
MeTtonarl mo3HaHUA KUBOU
npupozsl. [Ipakruueckas
pabota Ne |
2 «cnonp3oBanue 1 0.5 https://m.edsoo.ru/GAB23860W
pa3IMYHBIX METOIOB MPHU
W3Y4YEHUU OMOJIOTUYECKUX
00BEKTOBY
buonornueckue cucTeMsl,
3 TEMBL 1 https://m.edso0.ri/A7VOYD215
MPOLIECCHI U UX U3YyUYCHHE
XUMHYECKHUH COCTaB KIETKH.
4 1 https://m.edsoo.ru/L17LJ590V
Bona n MuHepanbpHbIe COH
Bbenku. Cocras u cTpoeHue
5 P 1 https://m.eds00.ru/V33INUWSW
0€eJIKOB
DepMeHTBI —
OHOJIOTHYECKUE
KaTaJu3aTopPHI.
JIaGopatopuast padora Ne 1
6 patop p 1 0.5 https://m.edsoo.ru/VBPPPBGCD

«3ydeHne KaTaIuTHYECKOU
aKTUBHOCTH (pepMEHTOB (Ha
npUMepe aMHIasbl WK
KaTaJasbl)»



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD

Yrnesoasl. JInunouas:

https://m.edsoo.ru/OJ7NFITIS

HyxkiienHOBBIE KACIIOTBL.
ATO

https://m.edsoo.rt/ WOELRA9B3

Uctopus u meToasbl
U3yUYEHHsI KIIeTKH.
Kierounas teopus

https://m.edsoo0.1u/JXQMJOGM3

10

Kierka kak uenoctHas
JKHBas1 CUCTEMA

https://m.edso0.ru/XDCLRAF1Q

11

CrpoeHne 3yKapruOTHUECKOM
kietku. JlaboparopHas
pabota Ne 2 «M3yuenue
CTPOEHHUSI KJIIETOK PACTEHUH,
JKUBOTHBIX, TPUOOB 1
OakTepuil o1 MUKPOCKOIIOM
Ha TOTOBBIX
MHKpOIIpenapaTax u ux
OITUCAHUE»

0.5

https://m.edsoo.ru/KZ01WSLIY

12

OOMEeH BeLIECTB Ui
MeTa00JIN3M

https://m.edsoo.ru/LOB3I13XYZ

13

dorocuaTe3. XeMOCHUHTES

https://m.edsoo.ru/V882FDGSF

14

DHepreTUIecKuii 0OMeH

https://m.edsoo.ru/T2LVIES3L

15

JKu3HEeHHBIN ITNKI KIETKH.
Jlenenue knetku. MuTo3.
JlaGopaTtopnast pabota Ne 3
«HaOmronenne murosa B
KJIETKaX KOHYHMKa KOpeITKa
JyKa Ha TOTOBBIX
MUKpOIIpenapaTax»

0.5

https://m.edsoo.ru/COINPWLF4



https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4

buocunres Oenka. Peakmus

16 https://m.edsoo.ru/540F4L77W
MaTPUYHOTO CHHTE3a
T —0

17 ParCIBIIIt HOCHITES https://m.edsoo.rt/TEDKDDWWM
Oenka
Hexnetounsie hopMbl

18 https://m.edsoo.ru/9PGSSFAIB
YKU3HU — BUPYCHI
o a3MHOXKE

19 PMP! PAsSMHOMCHHA https://m.edsoo.ru/2JL. XB4AOR
OpraHU3MOB

20 Meiios https://m.edsoo.ru/SNUXKO0X86
OO6pa3oBaHue U Pa3BUTHE
MOJIOBBIX KJIETOK.
OmogoTBOpEHNUE.

21 JlaGopatopHas pabota Ne 4 0.5 https://m.edsoo.ru/C291.4DXBS8
«3ydyenue crpoenus
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax»
nu

22 FMBIYAIIBHOC pasBuTie https://m.edsoo.rw/MA4T8LSAD
OpraHU3MOB
I'eneTnka — Hayka o

23 HaCJIE€OCTBEHHOCTU U https://m.edsoo.ru/HESOD768U
U3MEHYUBOCTH
3aKOHOMEPHOCTH
HACJICIOBAHUS TIPU3HAKOB.

24 A P https://m.edsoo.ru/YYQSGIOWI2
Monorubpumanoe
CKpeIlUBaHNe
Jurubpuaxoe

25 CKpelIuBaHue. 3aKOH https://m.edso0.ru/YSNANQ65V

HE3aBUCHUMOI'O



https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V

HacCJICOJOBAaHUSA IIPU3HAKOB

26

CueruieHHOE Hacel0BaHUe
npusHakoB. JlabopaTopHas
pabota Ne 5 «M3yuenue
pe3yIbTaToOB
MOHOTHOPHUIHOTO U
JTUTHOPUTHOTO
CKpELMBAHUA y JPO30(UIIbI
Ha FOTOBBIX
MHUKpOIpenapaTax»»

0.5

https://m.edsoo.ru/P2SQ5ZGN2

27

T'enetuka noma.
Hacnenosanue npus3HaKos,
CIIETJICHHBIX C ITOJIOM

https://m.edso00.ru/3GYGV47YM

28

HN3MeHUMBOCTb.
Henacnencrsennas
U3MEHYHBOCTD.
JlaGopaTopHas pabota Ne 6.
N3ydenue
MOIU(DUKAITIOHHOM
W3MEHYMBOCTH, IOCTPOCHHE
BApUALIMOHHOTO Psijia U
BApUALIMOHHON KPUBON»

0.5

https://m.edsoo.ru/M3IMHUK2VV

29

Hacnencreennas
U3MEHYUBOCTb.
JlaGopatophas pabota Ne 7.
«AHanu3 MyTauui y
Tpo30(UIIBl Ha TOTOBBIX
MHUKpOTpenapaTax»

0.5

https://m.edsoo.rt/VWT70DZ8R

30

I'eneTnka yenoBeka

https://m.edsoo0.ru/XUISFS3IGA



https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA

PesepBHBIi ypOK.
O0001IeHME 110 TEME

31 1 https://m.edsoo.ru/E2IXRS2EB
«HacnencrBeHHOCTE U
W3MEHYHMBOCTH OPTaHU3MOB)»
Cenekmuys Kak Hayka

32 1 Hayka u 1 https://m.edsoo.1u/3128P31.98
mporecc
MeTtoabsl 1 OCTHXKEHUS

33 CEJIEKIIMM PaCTeHHUN U 1 https://m.edsoo0.ru/JSK3Q6WO0J
JKUBOTHBIX
broTrexHoMOTHS Kak OTpacib

34 1 https://m.edsoo.ru/TAKI9E62K
MIPOU3BOJCTBA

OBIIEE KOJIMYECTBO YACOB 34

I10 ITPOITPAMME



https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KITACC

KoanuyecTBO 4acos

Ne Hara JIEKTPOHHBIE N (PpOBbIE
n/n Tema ypoxa Bcero Konrpobuvie | Ipaxrireckie U3ydeHHusi | o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI

1 JBOIOLHA M METOZ €€ 1 https://m.edsoo.ru/6KWQIKBKU
U3y4YeHUs
HcTopus pa3ButHs

2 npeJcTaBICHUI 00 1 https://m.edsoo.ru/0SWC47SSX
3BOJIIOLIUU

3 Mukpo3BoTIOLIHS 1 https://m.edsoo.ru/TOFAUE4ZP
[Homynsaums kax
AJIeMEHTapHasl €IUHUIIA
BU/JIAa U HBOJIIOIUH.

4 JlaGopaTtopnast pabota Ne 1 1 0.5 https://m.eds00.ru/D3UCLTSOF
«CpaBHeHUE BUIOB 1O
Mop(honoruuecKkomy
KPUTEPUIO»
JIBroKyImye cuiibl

5 (amemeHnTapHbIe GaKTOPHI) 1 https://m.edsoo.ru/3EH6CNOWI
3BOJIIOLIMH

6 Ecrectaenmiii otoop u ero 1 https://m.edsoo.ru/DY32BUDOQO
dopmbl
Pe3ynbTathl 3BOMIOIUN:
IpUCIOCOOTIEHHOCTh

7 OPraHu3MOB U 1 0.5 https://m.edsoo.rt/WAJHSTLOB

BUJI000pa3oBaHueE.
JlabopaTtopHas pabota Ne 2



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB

«Omnucanue
MIPUCTIOCOOICHHOCTH
opraHusmMa u €€
OTHOCHUTEIILHOTO XapaKTepa»

Hanpasnenus u mytu

3BOJJIIOIIMH YCIOBCKaA

8 https://m.edsoo.ru/PI1FI0Y V3
MaKpOdIBOJTIOITUN

9 HeobpaTumocTs 3BoOMIONINN https://m.edsoo.ru/CLAYVCSJI
Hcropus xxu3Hu Ha 3emie U

10 p . https://m.edso0o.ru/MJYY 1MVX7
METO/IbI €€ N3yUCHUS
I'unore3sl IPOUCXOXKICHUS

11 p A hitps:/m.edsoo.r/EKNHXBOS2
SKU3HU Ha 3eMiie
PasBurne xu3Hu Ha 3emiie

12 https://m.edsoo.r/ECIN8TF62
0 3paM U NepuoiaM
OCHOBHBIE dTaIIbI PBOJIOAN
pacTUTEIBLHOTO U )KUBOTHOTO
mupa. [IpakTudeckas padora

13 Ne 1 «M3yuenune 0.5 https://m.edsoo.ru/7K1LYOSCT
HMCKOIIa€MBIX OCTATKOB
pacTeHUl U KUBOTHBIX B
KOJUIEKITUIX)
CoBpeMeHHas cucremMa

14 p https://m.edsoo.rt/WSEXNIYAK
OpPTaHUYECKOTO MHUpa
DBOJIIOLMS YEIOBEKA

15 H https://m.edsoo.ru/ADV3JERUE
(anTpOTIOTEHE3)
JBwxymue cuibl ((hakTopsl)

16 https://m.edsoo.ru/D7JZMBYPQ
aHTPOIIOreHE3a
OCHOBHBIE CTaIUU

17 a https://m.edso00.ru/14G19MQ4K



https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K

18

Yenoseueckue pacsl U
HPUPOAHBIE aJaNTalH
yesoBeKa

https://m.edsoo.ru/XL7QKC5PK

19

Pe3epBHbIii ypoK.
O00061IeHNE TT0 TEME
«Bo3HUKHOBEHME 1
pa3BHUTHE KU3HU HA 3eMJIIE»

https://m.edsoo.ru/R61L.7VY2GB

20

DKOJIOTUs KaK HayKa

https://m.edsoo.ri/K46KONS61

21

Cpenpl oOuTanus u
9KOJIOTHYECKHE (DAKTOPBI

https://m.edsoo.ru/DCOIEUICY

22

AOuoTtudeckue (HakTopsl.
JlaGopaTopnas pabota Ne 3.
«Mopdonornyeckue
0COOCHHOCTH pacTeHH U3
pa3HBIX MECT OOUTAHUY.
JlaGopatopHas pabota Ne 4.
«BiustHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB
KoJIeyca»

0.5

https://m.edsoo.ru/G7NF3P1NM

23

buoTtnueckue GpaxTopsl

https://m.edso0o0.ru/A6Z8MGNQR

24

DKOJIOTHYECKHE
XapaKTEePUCTUKU
nonyJsiuun. [IpakTuueckas
paborta Ne 2 «IToxcuér
TUIOTHOCTH TOMYJISILIUIA
pa3HBIX BUIOB PACTCHHID»

0.5

https://m.edsoo.ru/X42J6 ABRN

25

CooOmiecTBa OpraHu3MOB —
OHOLIEHO3

https://m.eds00.ru/0T2K1PNGZ



https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ

DKOJIOTHYECKUE CUCTEMBI

26 1 https://m.edsoo.ru/SILIRWZMR
(3KOCUCTEMBI)
OcHOBHBIE ITIOKA3aTEIN
DKOCHUCTEMEL.

27 DKOJIOTHYECKUE TUPAMUJIBI. 1 https://m.eds00.ru/NSTEWOGPE
CBOMCTBA DKOCHUCTEM.
Cykueccus

28 [IpupoHbIe 5KOCUCTEMBI 1 https://m.edsoo.rt/ WIDMMUBCS5
AHTpPOTIOr€HHbIE

29 1 https://m.edsoo.ru/ WRS65U3WC
3KOCHUCTEMBI
Bbuocdepa — rimodansHas

30 bep 1 https://m.edso0.1u/2X1VG5Q18
3KOCHUCTEMA 3E€MITH
3aKOHOMEPHOCT

31 p " 1 https://m.edso0.ru/V5JT6B38Z
CyLIeCTBOBaHMS OHOCHEpHI
YenoseuecTBO B OMochepe

32 1 https://m.edsoo.ru/HXCDHPXDJ
3emnn
CocylIecTBOBaHUE IPUPOIEI

33 yit pHpo 1 https://m.edsoo.1u/187G37606
M 4eJI0BEYECTBA
PesepBHBI ypOK.
O00011IeHIE TEMBI

34 1 https://m.edso0.ru/SWS5XCF3K6
«Coo0mecrBa 1
DKOJIOTMYECKUE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB 14 ”s

[10 ITIPOT'PAMME



https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6




INMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30BATEJILHOM ITPOT'PAMMBI

IIpoBepsiemble npeaMeTHBIE Pe3YJIbTATHI OCBOEHHSI OCHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHMs

ChopMuUpOBaHHOCTh 3HAHUM O MECTe M pOJU OHOJOTMHU B CHUCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPAa M HAyYHOTO MHPOBO33PEHHUS; O
BKJIa/Ie POCCUHCKUX U 3apyOeXHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouonoruy; (yHKIMOHAJIBHOW TI'PaMOTHOCTH 4YeNlOBeKa MJISi PELICHHS

JKU3HCHHBIX 3aJ1a4

YMeHHe pacKphIBaTh COJACpKAHUE OWOJOTHYECKUX TEPMHUHOB H
MOHSTUHN: KU3Hb, KJIETKA, OPraHu3M; MeTa0oym3M (0OOMEH BEIIECTB U
IIpEBpalCHUE DJHEPruM), IOMEOCTa3 (caMOperyssiius), ypOBHEBas
OpraHM3aIysl KUBBIX CHUCTEM, CaMOBOCIPOU3BEACHUE (PEMPOTYKITHS),

HaACJICACTBCHHOCTb, UIBMCHYUBOCTb, POCT U PA3BUTHC

YMeHue uznaratb OMOJIOrHYecKre TEOpHH (KJIETOYHasi, XpOMOCOMHas,
MyTaimoHHas ), 3akonbl (I'. Menaens, T. Moprana, H.1. BaBuiosa) u
yueHHsd (0 LEHTpax MHOrooOpasusi U MPOUCXOXKJIEHUS KYJIbTYPHBIX
pactennii H.11. BaBuiosa), onpenenars rpaHulbl UX IPUMEHUMOCTH K

KUBBIM CUCTEMaM

YMeHue BIaAeTh METOJAaMU HAy4YHOTO TIO3HAHHA B OHONOTHH
(HaOnrofieHHe W ONHCAaHUE >KUBBIX CHCTEM, IPOLIECCOB U SIBICHUN;
OpraHu3anusi W I[pOBEJEHUE OHOJOTMYECKOro  SKCIIEPUMEHTA,
BBIJIBU)KEHWE  TUIIOTE3bl;  BBISIBIGHHE  3aBUCUMOCTH  MEXKIY
UCCIIEyeMbIMU BEIMYMHAMH, OOBSICHEHHE TOJTYUYEHHBIX PE3yJbTaTOB,
WCIONIb30BAHHBIX HAYYHBIX MOHITHHA, TEOPHH W 3aKOHOB, yMEHHE

JCJIaTb BBIBOABI HA OCHOBAHHWHU IMOJTYYCHHBIX peBy.J'IBTaTOB)

10 KVIACC

Kon
MpoBepPsAeMOro
pe3yJbTara

1

2

3

4

5

VMeHHe BBIACIATh CYIICCTBEHHbIC TMPH3HAKA BHPYCOB, KIETOK
IMPOKapuoT MW JBYKApHOT, OOAHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHM3MOB;  OCOOEGHHOCTH TMpPOILIECCOB OOMEHa  BEIIeCTB U
NpeBpallleHusl 3HEPrUU B KIETKe, (OTOCHMHTE3a, IJIACTUYECKOTO U
OHEPreTUYecKOro  OoOMeHa,  XeMOCHHTE3a,  MHUTO3a,  Meklo3a,
OINIOJOTBOPCHUA, Pa3MHOXKCHUA, WHAUBUAYAJIbHOT'O Pa3sBUTHUA

opranusma (OHTOT'€HE3)




VYMeHne IPUMCHATH IMOJIYUCHHBIC 3HaHUA JJIsA 00BICHEHHUS

OHMOJIOTMYECKHUX TPOILIECCOB U SBJICHHMA, ISl MPUHATHS MPAKTUICCKIX
pelIeHri B MOBCEHEBHOW KU3HU B IENAX oOecrieueHus 6€30MacHOCTH
CBOETO 37I0POBbsI U 3JI0POBbsSI OKPY>KAIOLIUX JIFOJIEH, COOJIIOIEHUSI HOPM
rPaMOTHOTO OKpYKarolllell  IPUPOIHOU

IIOBCIACHUA B cpeace,

IIOHMMaHHeC HGO6XO,Z[I/IMOCTI/I HCIIOJIb30BaHUA ,[[OCTI/I)KGHI/Iﬁ

COBpeMCHHOﬁ Ouosorun W OHMOTEXHOJIOTHI AJid palfMOHAJIBHOT'O

MPUPOIONIOIB30BAHUS

YMeHue pelath 3J€MEHTapHble T'€HETHMYECKUE 3a/Jauyd Ha MOHO- U
JUTHOPHUIHOE CKpPEILMBaHUE, CLEIJICHHOE HAacjIe0BaHUE; COCTaBIATh
CXeMbl ~ MOHOTHOPUJIHOTO

CKpClIrMBaHUA JJIsA MMpEaACKasaHuA

HACJIEA0BAHUS IIPU3HAKOB Y OPraHU3MOB

YMeHHue BBIMONHATH J1a0OpaTOpHbIE M MPAKTUYECKHE PabOTHI,

cobmoarh mpaBwia npu pabore ¢ y4dyeOHBIM M J1a0OpaTOPHBIM

000py1I0BaHHEM

YMeHHne KpUTHYECKH OLEHHBATh U HWHTEPHPETUPOBATh MH(OPMAIIHIO
OMOJIOTMYECKOT0 COJIEPKaHMsl, BKIIOYAOLIYIO IICEBJIOHAYYHbIE 3HAHUS
U3 pa3nuyuHbIX UCTOYHUKOB (CMMU, HayuHO-ONyJIsipHbIE MaTepHalIbl);
HTUYECKHE AacleKThl COBPEMEHHBIX HCCIEAOBaHUI B OHONIOTHH,

MCAUIINHE, OMOTEXHOJIOTHH

10

YMeHue co3naBath COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIICHHUS,
0000111251 OMOJIOTHYECKYIO WH()OPMAITUIO M3 HECKOJbKHUX HCTOYHUKOB,

rpaMOTHO HUCIIOJIB30BAaTh MOHSATANHBIN amnmapar ouoJoruu

11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHsI OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpeHero 001ero o0pa3oBaHusi

CdhopmupoBaHHOCTh 3HAHUH O MECTe W POJH OUOJIOTUU B CHCTEME
HAYYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KapTHHBI MUPa M HAYYHOTO MHPOBO33PEHHUS; O
BKJIAJIC POCCHHMCKHX M 3apyOC)KHBIX YUYEHBIX-OHMOJIOTOB B pPa3BUTHE
Oouonoruu; (HyHKIIMOHATLHOW TPAMOTHOCTH YENIOBEKA ISl PEIleHUs

JKN3HCHHBIX 3aJa4

YMeHue pacKpbIBaTh COJCpKAHWE OMOJIOTMYECKUX TEPMHHOB U

MOHATUI: BUJ, TOIYJIAIUSA, TeHOMOH, SBOJIONHNS, IBUKYIIHE CHJIIBI




(dakTopsI) ABOJTIOINH, MPUCTIOCOOICHHOCTD OpTaHU3MOB,
BUI000pa30BaHue, HKOJIOTUYECKUE (baxTopsl, IKOCHCTEMA,
MPOYLIEHTHI, KOHCYMEHTHI, pPEAYLEHTHI, enu MUTAHMUS,

9KOJIOTHYECKasl MUpaMKia, OMoreoreHo3, ornochepa

VYMeHue uznaraTb OMOJIOTHUECKUE TEOpUHU (3BOMIOLMOHHAsA Teopus Y.
JlapBuHa,  CHHTETHYEeCKass  TEOpHUs  DSBOJIIOLMHU), 3aKOHBI U
3aKOHOMEpPHOCTH (3apoasiieBoro cxojactsa K.M. bapa, yepenosanus
IJIaBHBIX HampasjieHud u nmyrtei spomonuu A.H. CeBepiiosa, yueHus o
oumochepe B.M. Bepnanmckoro), ompenensTh  TpaHUIBI  HX

IMPUMCEHUMOCTH K JKUBBIM CUCTEMaM

YMeHue BIAAeTh METOJAaMH HAYYHOTO TIO3HAHHS B OHOJIOTHH
(HaOmro/IeHNEe W OIMCAaHUE >KUBBIX CHUCTEM, IPOIECCOB U SIBICHUU;
OpraHm3anusi ¥ TPOBEICHUE OHMOJOTHYECKOr0  JKCIICPUMEHTA,
BBIIBIDKGHHWE  THUIOTE3bl;  BBISIBICHHE  3aBUCUMOCTH  MEXKIY
HCCIICTyeMbIMU BEJIMYMHAMH, OOBSICHCHHE TOJIYYCHHBIX PE3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHITHA, TCOPHH W 3aKOHOB, yMCHHE

ACJIaTb BBIBOABI HA OCHOBAaHHWHU IMOJTYYCHHBIX p€3y.HBTaTOB)

Ymenue BBIJIETISTh CYILLIECTBEHHbBIE MIPU3HAKU CTPOCHUS
OMOJIOTUYECKUX  OOBEKTOB: BMJIOB, MOMYJSIUMN, MPOAYIEHTOB,
KOHCYMEHTOB,  pPEOyLIEHTOB,  OWOTeOIleHO30B U  HKOCHCTEM;
0COOEHHOCTH IIPOLIECCOB HaCJIEACTBEHHON W3MEHYUBOCTH,
€CTeCTBEHHOTO OTOOpa, BUAO00Pa30BaHUs, MPHUCIIOCOOICHHOCTH
OpPraHu3MOB, JEHCTBUS HKOJOTHMUECKUX (DAaKTOPOB Ha OpPTraHU3MBI,
MepeHOCca BELECTB U NOTOKA SHEPTUU B SKOCUCTEMAX, AHTPOIIOT€HHBIX
W3MEHEHUHM B KOCHUCTEMAaX CBOEW MECTHOCTH, KPyTOBOPOTa BEUIECTB U

OMOTCOXMMHYCSCKUX IMKIIOB B Onochepe

VYMeHne INPUMCHATH IMOJIYUCHHBIC 3HaHUA JJIsA 00BICHEHHUS
OHMOIOTHYECKUX mponeccoB u SIBJICHI/If/'I, AJId TIPUHATHUA MPAKTHYCCKUX
peleHHii B MOBCEITHEBHOM KHM3HU B LIESX oOecrieueHHs 0€30MacHOCTH
CBOET'O 3[J0POBbS U 3/J0POBbs OKPY>KAIOLIMX JIF0JIeH, COOII0AEHUS HOPM
IPAaMOTHOTO IIOBEJEHUS B  OKPYKAIOLIEHM MPUPOIHOM  CpEXE;
IIOHUMAaHUC HGO6XOI[I/IMOCTI/I HCIIOJIB30BaHUA ,[[OCTI/I)KGHI/Iﬁ

COBpeMeHHOﬁ Ouosorun I PAallMOHAJIBHOT'O IPUPOAOITIOJIB30BAHUSA

VYMmenue peiiaTtb 3JICMCHTAPHLIC OHMOJIOTHYECKIUE 3aJda4yu, COCTaBJIATHb

CXCEMBI IICPCHOCA BCUICCTB U SHCPIU B SKOCUCTEMAX (I_IGHI/I HI/ITaHI/ISI)

YMeHue BBIMIONHATH JIA0OpATOpHBIE U TMPAKTUYECKHUE PadoTHI,
coOmoaTh TpaBWjia Tpu padoTe ¢ Y4eOHBIM H Ja0OpPaTOPHBIM

o0opyI0BaHEM




YMeHne KpUTHUECKU OLEHUBATh W HWHTEPIPETHUPOBATH MH(GOPMALUIO
OMOJIOTUYECKOTO COJIEpKaHMsI, BKIIOYAIOUIYIO TICEBIOHAYYHbIC 3HAHHS

U3 pa3nuuHbIX UcToyHNKOB (CMU, Hay4dHO-IOMyJIsIpHBIE MaTepHalbl);

? paccmarpuBaTh rino0aabHbIE IKOJIOTUYECKHUE poOIIeMbI
COBPEMEHHOCTH, ()OPMHUPOBATh MO OTHOIICHHIO K HUM COOCTBEHHYIO
HO3UIUIO
YMeHue co3aBaTh COOCTBEHHBIC ICHMEHHBIC U YCTHBIE COOOIICHUS,
10 00001m1ast OMOIOTUYECKYI0 HH(POPMALIUIO U3 HECKOJIIBKUX HCTOYHHUKOB,

I'paMOTHO HCII0JIb30BAaTb TTOHATHHHBINA alrrapar OuoIoruu




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KVIACC

Kon

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUSA

buonorus xak Hayka

1.1

buonoruss — wmayka o xuBoil mpupone. Ponp Ouonorun B QopmMHpOBaHUU

COBPEMEHHOUN Hay4yHOU KapTHUHBI Mupa. CucTeMa OMOIOTHYECKUX HAYK

1.2

Meroapsl TO3HAHWS KUBOW NPHPOJB! (HAOMIOACHNE, SKCIEPHMEHT, ONHCAHMHE,
U3MEpeHue, KIacCUpUKAIMi, MOJEINPOBAaHUE, CTaTHCTHYECKas o00paboTka

JTAHHBIX )

JKuBble cUCTEMBI U UX opraHnu3anus

2.1

Xussie cucremsl (OMOCHCTEMBI) Kak NpeaMeT u3ydeHus Ouonoruu. CBoiicTBa

O6uocucTeM U UX pazHooOpasue

2.2

YpoBHM OpraHu3ali OHOCHUCTEM: MOJICKYJISAPHO-TEHETUYECKHH, KICTOYHBIH,

OpraHU3MEHHBIH, MOMYIALINOHHO-BUIOBOM, SKOCUCTEMHBIN, OMOChEpHbII

XHUMHYECKHUM COCTaB U CTPOCHUC KIICTKH

3.1

XUMHYECKHM COCTaB KICTKHM. XHMHYECKHE DIIEMEHTHI: MaKpO3JICMCHTHI,
MUKPOIJIEMEHTEI. Boz[a U MHUHEpAJIBHBIC BCIICCTBA. (DYHKI_[I/II/I BOAbI U

MHUHCPAJIBbHBIX BEIICCTB B KJICTKE. HOI[I[Cp)KaHI/IG OCMOTHYECKOT0 OajaHca

3.2

benku. CoctaB u crpoeHue OenkoB. AMHHOKHCIOTHI — MOHOMEpPHI OEJIKOB.
He3zameHuMble ¥ 3aMEHUMBIE AMHMHOKHCIOTHL. AMMHOKHCIOTHBIM COCTaB.
VYpoBHH CTPYKTYpBl O€IKOBOI MOJIEKYJIbI (IepBUYHAsSL, BTOPUYHAS, TPETHYHAS U
YeTBEPTUYHAs CTPYKTypa). XHMHYEecKHe CcBoiicTBa OenkoB. buonornueckue
¢byHKIUN OEIKOB.

®epMmeHTHl — OHoJorHyYeckue KatanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
HeHTp, cyOctpatHas cneunduynoctb. Kodepmentsl. Burtamuubl. OTnuuwns

(bepMeHTOB OT HCOPTaHUYCCKHUX KAaTaJIU3aTOpPOB

33

VYrneBoasl: MOHOCaxapuabl (IJIOKO3a, pubo3a U JAe30Kcuprub03a), Iucaxapuisl
(caxapo3a, JakTo3a) W TMOJUcaxapuibl (Kpaxmai, TJIWKOTEH, IeJIII0JI03a).
Buonornveckne GyHKINN YTIIEBOIOB.

Jurmuapl:  Tpuriuuepuabl,  crepounabl,  ¢ochomununel.  ['mapopunbHo-
rupodoOHbIe cBoiicTBa. buonornueckue ¢yHkuuu sunuaoB. CpaBHEHHE

YIJI€BOOOB, OEJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHEPTHUU

34

Hyxneunossie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIE€MHOBBIX




kuciaor. Crpoenne u ¢(ynkmuu JHK. Ctpoenne u ¢dynkmuum PHK. ATO:

CTpoeHue U (PyHKIHU

3.5

Hwuronorus — Hayka o kierke. Kierounas teopusi. MeToapl H3y4eHus KIETOK

3.6

Knerka kak nenoctHas >kuBasi cucrema. OOIue MpHU3HAKH KIETOK: 3aMKHYTast
HapyxHass MemOpana, monekynsl JJHK kak renernyeckuii ammapaT, cuctema

cuHTe3a OeJika

3.7

Tunbsl KIETOK: yKapuoTUyeckas u mpokapuorudeckas. OCOOEHHOCTH CTPOCHUS
MpoKapuoTHueckoi  kieTku. Kierounas crenka Oakrtepuit. CtpoeHHE
dyKapuoTHUecko KjeTku. OCHOBHBIC OTJIMYMS PACTUTEIHHOM, KXUBOTHOW M

I'pUOHOM KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIJIETOYHAs CTEHKA, TIMKOKAIHMKC, HX
¢ynkuun. [Inazmarndeckas memOpana, e€ coiicTBa u pyHkimu. Llutomaszma u eé
opranouzapl. OqHOMEMOpaHHBIE OPraHOMIBI KIETKU: SHIOIUIA3MAaTHYECKasl CEeTh
(BIIC), ammapar ['ombmxu, Jm3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KIIETKH:
MUTOXOHJPUH, TUIACTUABL. [IpOMCXOXKIEHHEe MHUTOXOHAPHHA W TUIacTUA. Buuer
wiactu. HememOpaHHbIE OpraHOMJIbI KJIETKH: PUOOCOMBI, KJIETOYHBIM LIEHTP,

PECHUYKH, KT'YTUKH. CDYHKI_[I/II/I OpraHoua0B KJICTKH. Bxmouenus

3.9

Snpo — perynsaTopHbiii neHTp KieTkd. CTpoeHue sjpa: siiepHas 000J04Ka,

KapuoIuia3Ma, XpOMaTHH, SAPBIIKO. XPOMOCOMBI

3.10

TpchnopT BCHICCTB B KIICTKC

}KI/I3HG,Z[CSIT€J'II)HOCTB KIICTKHU

4.1

OOmeH BemiecTB, WM META00JIU3M. ACCUMUIAINNA (TUIACTUYECKUA OOMEH) H
JTUCCUMUIISIINASA (PHEPTETUUYECKU OOMEH) — JBE CTOPOHBI €IWHOTO IMpoIecca
MeTabonu3ma. Turbel oOMeHa BemecTB: aBTOTPOGHBINA U rereporpodHsid. Ponb

(l)epMeHTOB B OOMEHE BCIICCTB U IPCBPALICHUN SHEPIUU B KIICTKE

4.2

dotocunre3. CBeroBas U TeMHOBas ¢a3bl porocunTesa. Peakiun poTocunTesa.
D¢ dexTuBHOCTH (POTOCHHTE3a. 3HaYCHHE (OTOCHHTE3a JUIS JKU3HH Ha 3emuie.
Brusiane ycrmoBwid cpembl Ha  (OTOCHHTE3 W CHOCOOBI TIOBBIICHHS €TO
MIPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XemocuHTe3. XeMOCHHTe3upykonme Oakrepuu. 3HaYeHHE XEMOCHUHTe3a IJis

JKU3HU Ha 3emie

4.3

DHepretudeckuii oOMeH B KieTke. PaciiernyieHue BelIECTB, BBIACTICHHE U
aKKyMYyJINPDOBaHME OHHEPrud B KIETKE. OTambl HSHEPreTHYecKOro oOMeHa.
I'mukonus. bpoxenue u ero Buasl. KucimopoaHoe okucieHue, WM KJIETOYHOE

npixanue. DPPEeKTUBHOCTh YHEPTeTUIECKOTO 0OMEHa

44

Peakuuu marpuunoro cuntesa. I'enernueckas unpopmanus u JIHK. Peanusanus

TCHETUYECKOM MH(pOpMalnuu B KIeTKe. ['@HeTHMYecKHil KOoJ M ero CBOMCTBA.




Tpanckpunuus — matpuunslii cunre3 PHK. Tpaucmsiuust — 6uocuntes Oenka.

KonupoBanue amuHokucaot. Posb pubocom B OnocunTese O6enka

4.5

Hexnerounsie ¢opmbl ku3HM — BHpYCHL. Mctopus oTkpeitusi BupycoB (/.M.
WBanoBckmii). OCOOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
bakrepuodaru. bone3Hu pacTeHud, >XUBOTHBIX U UEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmynonedpunura genoseka (BUY) — Bo3oynurens CITNda.

[Mpodunakrrka pacnpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIMA

Pa3sMHOXEeHME 1 MHIMBUAYAJIbHOE Pa3BUTHE OPTaHU3MOB

5.1

Knerounslii 1Mk, WiIM SKU3HEHHBIM LMK KieTku. MHTepdaza u MuTo3.
[Iponeccrl, mporekaromre B UHTEepdasze. Permmukanus — peakiust MaTpUuHOTO
cureza JIHK. Crpoenue xpomocoM. XpoOMOCOMHBIM HaOOp — KapHOTHIL
JIuniouHBIE W TaIUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIIBI.
[luronornyeckne OCHOBBI Pa3MHOXEHUS W HWHAUBUAYAJIBHOIO Pa3BUTHS
OpraHU3MOB.

Henenne kierkn — wmuto3. Craaum mutos3a. IIponecchl, mpoucxonsiue Ha

PAa3HBIX CTAAUAX MUTO3A. buonorumdyeckmii CMBICIT MUTO3a
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@dopMbl pa3MHOKEHHMsI OpraHu3MoB: Oecrojoe M mojoBoe. Bunel Oecrnosioro
pPa3MHOXKEHHUA: JIeJIeHHE HaJBO€, IOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHHUE. HckyccTBEeHHOE

KIIOHUPOBAHUC OPraHU3MOB, €0 3HAUCHUC IJIS CCIICKIUN
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[TonoBoe pa3zMHOMXKEHHUE, €ro OTJINYUsS OT O€CIOI0To.
Meiio3. Craguum wmeiio3a. Ilpoueccsl, mpoucxomsuiMe Ha CTaaAusIX MeiHo3a.
IToBegenue xpomocom B Mmeio3e. Kpoccunrosep. buonoruueckuid CMbICIT M

3HaYEeHNE MEN03a
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I'ameTorenes — mporecc 00pa3oBaHHS MOJIOBBIX KIETOK Y JKUBOTHBIX. [looBBIC
JKCJIC3bl: CCMCHHUKU U ANYHHUKU. O6pa3OBaHI/IC M Pa3BUTHUC IOJOBBIX KJIIETOK —
ramer (CrepMaTo30uj, SUIEeKIeTKa) — ciepMaToreHe3 u oorene3. OCOOEHHOCTH

CTPOCHUA HﬁHCKHeTOK " ClICpMaTO30M1 a0B. OHJ'IO,I[OTBOpeHI/Ie. HapTeHoreHea

5.5

WnpuBuayanbHoe — pa3BuTHEe  (OHTOreHe3).  OMOpPHOHAJIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHATILHOTO PA3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npobsieHue, racTpyisuus, opraHoreHe3. IloctamOpuonanbHoe pasButue. Turbl
NOCTAMOPHOHANIBHOTO PAa3BUTHA: MpPsIMOE, HEMpsMoe (JIMYMHOYHOE). Biusaue
CpeZbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPbI, CIOCOOHBIE BBI3BIBATh BPOXKAEHHBIE
YpOJCTBA.

Poct u pa3Butue pacrenuii. OHTOreHEe3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH,

CTaluu pa3BUTUSA

HaCJIGIICTBCHHOCTB U USMCHYUBOCTb OPIraHN3MOB




6.1

[Ipenmer u 3agaun reseTuku. Vcropus pa3BuTus TeHETUKU. Bkian poccuiickux
U 3apyOexHBIX YYEHBIX B pa3BUTHE TIEHETUKU. MeTonbl TI'eHETUKU
(rubpu0I0OTNUYECKUH, LIUTOT€HETUYECKUH, MOJICKYJISIPHO-TEHETUYECKUIA ).
OcHoBHbIE TeHETHYECKUE NOHATHA. ['eHeTHYecKass CUMBOJIMKA, HCIIOJIb3yeMas B

cXeMax CKpEeIINBAHUI

6.2

3aKOHOMEPHOCTH HAacJeAOBaHUsI TMPU3HAKOB, ycTaHOBJIEHHble . Menzaenem.
MoHOTHOpUIHOE CKpelIMBaHUE. 3aKOH eIUHO00pa3us THOPHIOB TIEPBOTO
nokoneHusi. IlpaBwiio [OMUHUpPOBaHUA. 3aKOH pPACHICTUICHHUS MPU3HAKOB.
I'umote3a unctoTsl ramet. [lomHOE M HEMOTHOE JOMUHUPOBAHUE.

JurubpuaHoe ckpeuMBaHue. 3aKOH HE3aBUCHMOIO HACJIEOBaHUS MPU3HAKOB.
[{utoreHeTn4yecKkne OCHOBBI JIUTHOPUIIHOTO CKPEIIMBAHUS. AHAIU3UPYIOIICe
ckpeuuBanue.  Vcmonp3oBaHWE — aHANM3UPYIOMIETO  CKPELIMBAHMUS — JJIA

OIIpCACIICHUA I'CHOTHUIIA ocobu

6.3

CuerieHHOe HacnenoBaHue mpu3HakoB. Pabora T. Moprana mo cuemnjieHHOMY
HAcJleIOBaHUIO TreHoB. Hapyiienwe cremieHuss TE€HOB B pe3ylibTaTe
KpOCCHHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['eHernyeckue
KapThl.

I'enetuka nona. XpoMOCOMHOE OIpeAesieHHE Moja. AyTOCOMbI M IIOJIOBBIE
XxpoMocoMmbl. ['oMoramerHele M TeTeporamMeTHble opranu3mbl. HacrienoBanue

IMPHU3HAKOB, CUCIIVICHHBIX C ITOJIOM

6.4

N3meHunBOCTb. Buabl M3MEHYMBOCTH: HEHACJICACTBEHHAs W HACIEICTBEHHAS.
Ponp cpenpl B HEHAclHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOJIU(UKAIIMOHHOH HW3MEHYMBOCTUA. BapualmoHHBIA psii U BapHALMOHHAsS
kpuBad. Hopma peakuuum npusHaka. KoindecTBEHHbIE M Ka4€CTBEHHBIE

MPU3HAKK U UX HOpMa peakiuu. CBoiicTBa MOIU(PUKAIMOHHON N3MEHUYNBOCTH

6.5

HacnenctBennasi, uiM TeHOTUIHMYECKas, W3MEHYHMBOCTb. KoMOuHaTHBHAs
W3MEHYMBOCTb. Melo3 U T1OJIOBOM IMpolecc — OCHOBA KOMOMHATHBHOMN
W3MEHUYUBOCTH. MyTalMoOHHAas W3MEHYMBOCTh. Kilaccupukamus MyTaruii:
TE€HHBIE XPOMOCOMHBIE, T€HOMHBIE. HacToTa U NpUYUHBl MyTauuid. MyTareHHbie
(akTopbl. 3aKOH TOMOJIOTUYECKUX PSAZOB B HacIeACTBEeHHOM n3MenurBocty H.M.

BasuiioBa

6.6

I'eneruka wyenoBeka. Kapuorun dyenoBeka. OCHOBHBIE METOAbI TEHETUKH
4eJI0BeKa: TCHCAIOTUYCCKUM, OJIM3HEIOBBIH, IIUTOTrCHETUYCCKUI,
OMOXMMHUYECKUH, MOJEKYIsIpHO-reHeTuueckuil. CoBpeMEHHOe oOmpeaeTeHHue
TE€HOTHIIA: MOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCIE C
nmomomipto III[P-ananu3a. HacnencrBenHnple 3a0ojieBaHUs dYeIOBEKa: TCHHBIC
0os1e3HU, OOJIE3HH C HACIEACTBCHHOW MPEIPaCIIOIOKEHHOCTHIO, XPOMOCOMHEIE

6one3nu. Comartuyeckue W TEHEpAaTUBHbIE MyTanuu. [IpUHLIMIOBI 310pOBOTO




06pa3a KHW3HU, AUArHOCTHUKH, HpO(l)I/IJ'IaKTI/IKI/I U JICHCHUSIA T CHCTHUUYCCKUX
0one3neil. MeanKo-reHeTUYECKOe KOHCYJITUPOBAHNE. 3HAYCHNUE MEIUIIUHCKON

TCHCTUKHU B IIPCAOTBPALICHUN U JICUCHUH IT'CHCTUYICCKUX 3a00JIeBaHUI YeIOBEKa

CCJIeKLII/I}I OpraHHU3MOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekiusi Kak Hayka W Ipolecc. 3apoKIEHUE CEeNeKUUH U JOMECTHUKALIMSL.
Yuenne H.M. BaBunoBa o0 TIieHTpaxX NPOUCXOXKICHUS W MHOTO0Opasus
KYJbTYPHBIX pacTeHui. LIeHTphl MPOUCXOXKICHHS JOMAIHUX KUBOTHBIX. COpT,

MOpoa, MTaMM

7.2

CoBpeMeHHbIE METOJbl CelNeKIUH. MaccoBbli U HMHAUBUAYAIbHBIA OTOOpHI B
CEJIEKIIMM PAcTeHUH M KUBOTHBIX. OlleHKa 3KcTepbepa. bimskopoacTBeHHOE
CKpeuBaHue — HMHOpuAMHI. Yuctas nuHus. CKpeliMBaHUE YHCTBHIX JIMHUM.
I'etepo3uc, nnu rubpuaHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUINHT.
Otnanénnas rulOpunmszauus u €€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
MIOJIyYEHUE IOJIMILIONAOB. JIOCTMIKEHMS CEJIEKLUU DPAcTCHUM, >KUBOTHBIX U

MHUKPOOPTaHNU3MOB

7.3

buorexHonorust kak oTpacib IPOU3BOJACTBA. ['€HHas MHXKEHEpUsa. OTallbl
co3nanusi pexomOmHaHTHOW JIHK wm Tpancrennpix opranm3moB. Kietounas
umxeHepus. Kierounele  KyJnbTypbl. MUKpPOKJIOHAJIbHOE  Pa3MHOXKEHUE
pacrenuii. KiloHMpoBaHME  BBICOKOIIPOAYKTHBHBIX  CEIBCKOXO3IMCTBEHHBIX
OpPraHu3MOB. DKOJOrHMUecKue M 3Tudeckue mpodmemsl. MO — renermdecku

MOI[I/I(bI/II_[I/IPOBaHHBIC OpraHU3Mbl

11 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

DBOJOLMOHHAA OUOJIOT U

1.1

DBOJIIOLIMOHHAS TeOpus U €€ MeCTO B OMOJIOTHH.

CeugerensctBa  3BoMOLMHU.  [lameoHTONIOrMYEecKHe:  MOCIIENOBATEIBHOCTh
MOSIBIICHUSI BHUJOB B MAJEOHTOJIOTMUYECKON JIETONMUCH, NEepeXOoaHble (HOPMBI.
buoreorpaguueckue: cxoactBo u paznuuue ¢ayH U (IOp MaTepuKoOB U
OCTPOBOB. DMOPHOJIOTHUYECKHE: CXOJICTBA U PA3INUMs 3MOPUOHOB Pa3HbIX BUI0OB
IIO3BOHOYHBIX. CpaBHI/ITC.]'H)HO-aHaTOMI/I'-IGCKI/IeZ TOMOJIOITMYHBIC, aHaJIOTN4YHBbIC,
pPYJMMEHTapHbIE OpPraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXAaHU3MOB HAaCJICACTBEHHOCTHM MU OCHOBHBIX METa0O0INIECKUX HYTefI Y BCEX

OpraHnu3mMoB




1.2

OpomonimonHass  Teopuss Y. [apsuna. IIpennocbuiku — BO3HUKHOBEHHS
JIapBUHM3Ma. JIBHXKyIIMe CHUJbl 3BOJIIOLMU BUAOB 1O [lapBuHy (M30BITOYHOE
Pa3MHOKEHHE MPU OIPAHMUUYECHHOCTH PECYPCOB, HEONPEAEIEHHAs U3MEHUYUBOCTb,

60pb0Oa 3a CyleCTBOBaHUE, ECTECTBEHHBII 0TOOD)

1.3

Cunretnueckast Tteopust oBomonuu (CTD) u  OCHOBHBIE €€ TOJOXKEHHUS.

MuxkposBontouus. [Tonmynsinus kak eIMHULA BUAAQ U YBOJTIOLIMHI

1.4

JBwxkynme cuiabl ((pakTophl) SBOJIOUMH BUAOB B Tpupoae. MyTaluOHHBINA
nporecc ¥ KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynslmoHHBIE BOJHBI U JIpeid
reHoB. M3omsamus n murpanusi. EctecTBeHHbI 0TOOp — HanpaBIsIOmuUi (akTop
sBOMIOLMHU. DPOPMBI €CTECTBEHHOI'O 0TOOPA.

[TprucnocoOIeHHOCTh  OPraHM3MOB KakK pe3ysibTaT 3Boyouuu. [Ipumeps
HIPUCIIOCOOIEHUH Y OpraHu3MoB. ApoMop(o3bl U HAHOAAANTALINN.

Bun u Bunoo6pazosanue. Kpurepun Buaa. OcHoBHBIE (hOpMBI BUI000pa30BaHUS:

reorpa@nquKoe, OKOJOTHYCCKOC

1.5

Maxkpospomtorsi.  PopMbl  3BoNOLMU:  (UIETHYECKas,  JIUBEpPreHTHas,

KOHBEpreHTHasl, napasienbias. HeoOpaTtumocTs 3BOMIONNUN

Bo3HukHOBEHHE U Pa3BUTHC )XU3HU HA 3emie

2.1

JloHayuHbple MpPEACTABIEHUS O 3apOXIACHUM >KU3HUA. HayuyHble TUNOTE3bI
BO3HUKHOBEHUS JKM3HM Ha 3emje: abWoreHe3 W TaHCIEepPMUsA. XHUMHUYECKast
SBONIOLUA. ODKCHEPUMEHTAIbHOE TMOATBEPKICHUE XUMUYECKOM HBOJIIOLUU.
Hauanpubie stanbl Ouonorudeckoit spomtonuu. ['mnoresa PHK-mupa. Ilepbie

KJICTKHU U UX 3BOJIOI KA. q)OpMI/IpOBaHI/Ie OCHOBHBIX T'PYIIII ’)KUBBIX OPTraHU3MOB

2.2

PazButne xu3Hum Ha 3emiie 1o spaMm U nepuonaM. Karapxeil. Apxelckas u
nporepo3oiickast dpbl. [lameosolickas spa u €€ mnepuoabl: KeMOPUUCKUM,
OpJOBUKCKUM, CUIypUMCKUN, JI€BOHCKHI, KAMEHHOYI'OJIbHBIM, MEPMCKHIA.
Me3so30lickas 3pa 1 €€ MepruoJIibl: TPUACOBBIN, FOPCKHIA, MEJOBO.

Kaiinozoiickass »9pa u e€ Tepuojabl: MaJ€OT€HOBBIA,  HEOIC€HOBBIH,
AQHTPOIIOTCHOBBIA. XapaKTepUCTHKA KIUMaTa W TE€OJOTUYECKHX MPOIIECCOB.
OCHOBHBIE 3TaIbI 3BOJIOLUN PACTUTEIHHOTO U KUBOTHOTO MUpPA. ApOoMOpP(O3bI y
pacTeHUd u KUBOTHBIX. [losiBieHMe, pacuBET M BBIMUpPAHUE TPYII >KUBBIX

OpraHnu3MoB
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Cucrema oOpraHm4eckoro Mupa Kak oOTpaxeHue HBomonuu. OCHOBHBIE

CUCTEMAaTUYECKHE IPYIIIBI OPraHU3MOB

24

OBonronus 4yejaoBeKa. AHTPOIIOJIOTHA Kak Hayka. PazBurue mnpencTaBieHMHA O

MIPOMCXOKICHUHM dYelloBeKa. MeToapl m3ydeHusi aHTpororeHe3za. CxoncTtBa u




pa3nuuus 4eloBeKa U )KMBOTHBIX. CUCTEMaTHYECKOE MOJI0KEHHE YEIO0BEKa.
JBwxyume cuibl (GakTopsl) aHTpornorenesa. HacnencTBeHHass H3MEHUYUBOCTD U
€CTeCTBEHHbIN 0TOOp. OOLIecTBEHHBIH 00pa3 >KU3HU, W3TOTOBJICHHE OpYIUil

TPyAa, MBIIIICHUE, PeUb

2.5

OcCHOBHBIE CTaAUM W BETBH JBOJIOLMU YEJIOBEKA: aBCTPAJONMTEKH, YenoBek
yMenslid, YenmoBek mnpsaMoxonsamuid, YenoBexk HeaHaepTanbckuil, Yenosek
pa3yMHblii. Haxoaku MCKOmaeMbIX OCTaHKOB, BpeMs CYLIECTBOBaHMs, 00JacTb

pacnpocTpaHeHus, 00bEM IFOJIOBHOIO MO3ra, 00pa3 )K1U3HHU, OpyAUs

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBILIME pachl: €BpPONECOMIHAS (€Bpa3uiicKast),
HErpo-aBCTPAJIONIHAS (3KBaTopuUanbHasi), MOHTOJIOUAHAs (a3uarcko-
aMepuKaHCKast). UepThl MPUCIOCOOICHHOCTH IPEACTABUTEINCH UEIOBEUECKUX Pac

K YCJIIOBUAM CYHICCTBOBAHUA. EI[I/IHCTBO YCJIOBCUYCCKUX pac. KpI/ITI/IKa pacusmMma

Opranu3Mebl 1 OKpy>Karolias cpea

3.1

DKoJIOTHsI KaK Hayka. 3aladyd M pasleiibl dKOJOTUUA. METONbI 3KOJIOTHYECKUX
UCCIIeIOBaHUM. DKOIOTHYecKoe MUpOBo33peHue. Cpeapl 0OUTaHUSI OPTaHU3MOB:

BOAHAA, HA3EMHO-BO3AylIHAsA, IOYBECHHAsA, BHYTPUOPTaHU3MCHHAs

3.2

Okonoruueckue  (axtopel.  Knaccudukanus — 3KolorHyecKkux — (paxTopoB:
abuotnyeckue, OUOTHYECKME U aHTPOMNOreHHble. JleficTBHE 53KOJIOrMYecKuX

(hakTOpPOB HA OPTraHU3MBI

3.3

AbGuoTtnueckue (akTophel: CBET, TEMIIEpaTrypa, BIAKHOCTb. DOTONEPHOIU3M.
[lpuciocobneHnss OpraHU3MOB K  JCUCTBHIO  a0MOTHYECKUX  (PaKTOPOB.

buonornueckue puTMbl
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buotnyeckune Qaxtopbl. Buabl OMOTHYECKHX B3aMMOJEHCTBHIA: KOHKYpPEHIIHS,
XMITHUYECTBO, MApa3sUTU3M, MYTyalu3M, KOMMEHCAJIU3M (HaxJeOHHYECTBO,
KBapTUPAHTCTBO), aMCHCAIU3M, HEUTpalu3M. 3HA4YCHHE  OWOTHUYECKUX

BSaHMOHeﬁCTBHfI A CyIECTBOBAHUS OPTraHU3MOB B ITPUPOJHBIX C006H_[€CTBaX

3.5

DKOJIOTHYECKHE XapaKTCPUCTHUKHU IIOIMYJIAOH. OCHOBHBIE IIOKa3aTeIn
nomyJjiinuu: 4YUCJICHHOCTb, IUIOTHOCTb, POXIAACMOCTb, CMCPTHOCTb, HNPHUPOCT,

Murpanus. JJnHaMuka 9iCcI€HHOCTH MOMYJISILUY U €€ peryJsius

Coo00111ecTBa M DKOJIOTHUECKUE CUCTEMBI

4.1

CooOmiectBo opraHu3mMoB — OuorneHo3. CTpyKTypbl OHOLIEHO3a: BHJI0Bas,
IPOCTpaHCTBEHHas, Tpoduueckass (muuieBast). Buasl-nomuHantel. CBsi3u B

OnoleHo3€e

4.2

Okosornueckue cucteMbl (3kocuctemsbl). [lonarue 00 »dKkocucremMe u




ouoreoneHo3e. DYHKIMOHAIbHBIE KOMIIOHEHThl HKOCHCTEMBI: IPOJIYIIEHTHI,
KOHCYMEHTBI, peyLieHThl. KpyroBopoT BEIECTB U TOTOK 3HEPTUU B IKOCUCTEME.
Tpoduyeckue (mMILEeBblE) YpPOBHU OHKOCHUCTEMbI. lluiieBble 1iemu u CeTH.
OcHOBHBIE TIOKa3aTeNIM HSKOCUCTEMBI: OHOMacca, MPOAYKLIHSA. DKOJIOTHYECKHE
MUPAMUJIBL:  MPOIAYKIMHM, YHUCICHHOCTH, Ouomacchl. (CBONCTBAa 3KOCUCTEM:

yCTOfI‘-IPIBOCTL, caMoperyJsusa, pa3BuTUC. CYKI_ICCCI/IH
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[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEeK. DKOCUCTEMa XBOWNHOIO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOT€HHBIE 9KOCUCTEMBI. ATpPOIKOCHCTEMBI. Y pO0IKOCHUCTEMBI.
Bronorndeckoe n X03HCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (akrop ycroiumBocTH 3SkocucteM. CoxpaHeHue

OHMOJIOTrMYeCKOro pa3HooOpasus Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Omochepe. ['paHuIsl, coctaB W CTPyKTypa
ounocdeprl. Kupoe BemecTBO U ero ¢yHKuuu. OcoOeHHOCTH Omochepsl Kak
rI100amTbHOM AIKOCHCTEMBI. JIMHAMHYECKOE paBHOBECHE W OOpaTHasi CBSI3b B
ouocdepe. KpyroBopoTsl BemecTB M OHOTC€OXMMHUYECKHE LUKl JIEMEHTOB

(yriepopa, azora). 3oHanbHOCTh OMochepsl. OCHOBHBIE OMOMBI CYIIIN

4.5

YenoBeuectBo B Omochepe 3emin. AHTPOIOTEHHbIE M3MEHEHHsI B Ouocdepe.
['moGanbHBIC YKOTOTHYECKHUE TPOOTIEMBI.
OcHOBa paIlMOHAJILHOTO  YMPABJICHUS TMPUPOJHBIMU pecypcaMH U HX

UCHoJib30BaHue. JlocTrykeHus: OMOIOrHH U OXpaHa MPUPOJIbI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

METOAUYECKHE MATEPHUAJIBI 1JIAA YUUTEJIA

O6mmas 6uonorus. ba3ossiii ypoens. 10-11 kimacc. Metonuueckoe mocodue/Ilaceunnk B.B.,

[IBenos I'.I'., U3narenbctBO «IIpocBenienue.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bu6mmoreka IIOK https://m.edsoo.ru

WuTepakTHBHBIE BUPTYaIbHbIE Ja00paTOPHBIE U MPAKTHYECKHE pabOTHl OCHOBHOTO OOIIETO

oOpa3zoBanwus https://content.edsoo.ru/lab/subject/1/

Buonorus — EnuHoe conepkanue obmero odpazoBanus https://edsoo.ru/mr-biologiya/
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