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MMOACHUTEJIBHAS 3AIIMCKA

[Ipu pa3paGoTKe mporpaMMB! 110 GHOTIOTHH TEOPETHYECKYIO OCHOBY Il ONPEICNCHAS NOAX00B K
dopmupoBanuio cofiepkanHus ydyebHoro mpenmera «bHonorms» COCTABHIM: KOHLENTyalbHbIE
nonoxerns ®I'OC COO o B3auMOOOYCIOBJIEHHOCTH IIeJei, ColepiKaHus, pe3yabTaroB 0oO0ydeHHs H
TpeGoBaHMil K YPOBHIO TNOATOTOBKH BBITYCKHMKOB, IOJOXEHHA 00 OOIMX LENsX W NpUHIHAMNAX,
XapaKkTepHU3yIOUMX COBPEMEHHOE COCTOSHHME CHCTeMbl cpeiHero obuero obpasosanust B Poccuiickoii
desepanui, a TakXKe MOJOKESHHS O crenuduke 6Monoruy, e 3HAYCHUH B O3HAHUH JKUBOH NPUPOJB! U
obecrieyeHHH CylecTBOBaHHs demoBedeckoro obmectsa. CorsacHO Ha3BaHHBIM —IOJIOIKCHHSM,
OIpe/eileHsl OCHOBHBIE (DYHKIIMH TTPOrpaMMEI 10 OUOJIOTHH U €€ CTPYKTypa.

[IporpaMma mo Ouomormu maéT TpesACTaBleHHe O uensx, o0 ofmed crparerud OO0ydeHHS,
BOCITUTAHMS M pa3BUTHs oOydarommxcs cperncrsaMu yueOHoro mpexmera «buomorusy», ompenenser
o6s3aTeNbHOE IIpeAMETHOE COHCp)KaHHe, €ro CTPYKTYpY, PaclpeleleHHEe II0 pas3jenam H Temawm,
PEKOMEHIYEMYIO TIOCIIEN0BATENEHOCTE M3ydeHUsl yueOHOro marephana ¢ y4€TOM MEXNPEeIMETHBIX U
BHYTPHIIPEAMETHBIX CBsi3eH, JIOTHKH 00pa3oBaTeNbHOrO MPOLECCa, BO3PAcTHBIX — OCOOEHHOCTEH
oOyuarommxces.

B mporpamme 1o OMONOrHM Takke YUUTHIBAIOTCA TPeOOBAHHA K IUIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeJMETHBIM M IIPEIMETHBIM pe3yisTaTtaM oOydeHHs B (OPMHPOBAHMM OCHOBHBIX BHJIOB y4eOHO-
I03HABATEIGHOM  JIeATebHOCTH/YueOHBIX JeHcTBHiE oO0ydaromuxcs 10 OCBOCHHMIO  COJEpPIKAHHA
Omonmormueckoro o6pazoBaHus.

B mnporpamve no Guonormu (10-11 xnaccel, 0a30BBIi YpOBEHBL) PpEATH30BaH IPHHIMI
IPEEMCTBEHHOCTH B W3ydeHuu Ononoruu, Onarojaps 4eMy B HEM IIPOCMATPUBACTCA HANPABICHHOCTE Ha
pa3BHTHE 3HAHWH, CBSA3aHHBIX C (DOPMHUPOBAHHEM ECTECTBEHHO-HAYYHOI0 MHUPOBO33PEHHS, HEHHOCTHBIX
OpPHEHTAIMM THYHOCTH, SKOJOIHYECKOTO MBIILIEHHS, IpPeACTaBIeHHH O 310pOBOM 00pase JXH3HH H
OepeXHBIM OTHOIICHHEM K OKpyxaiwomeH mnpupoaHoit cpene. [lostomy Hapsagy ¢ H3yYeHHEM
00111e6HOIOTHYECKUX TEOPHH, a TaK)Ke 3HAHWH O CTPOSHMH JKUBBIX CHCTEM PA3HOIO paHra M CyIIHOCTH
OCHOBHBIX MpPOTEKAIONMX B HHX I[POLECCOB B INporpaMMme M0 OHOJOTHM YENEHO BHHMAaHHME
MCITONIb30BAHKIO TTOyYCHHBIX 3HAHWH B IMOBCEIHEBHOM KU3HU U peIlleHHs MPHKIIaJHBIX 337134, B TOM
ypcie:  NpodMIaKTHKH  HACJIEICTBEHHBIX  3a00NeBaHHMH  YeloBEeKa,  MEIHMKO-TEHETHYECKOIo
KOHCYJIbTUPOBAaHUS, OOOCHOBaHHMS SKOJOTMYECKHM Ileleco00pa3sHOro MOBEACHHA B OKpYKarollei
IIPUPOTHOM cpelie, aHANIN3a BIMSHAS XO3SHCTBEHHON JEATEIFHOCTH YeloBeKa Ha COCTOSIHUE TIPUPOIHBIX
¥ MCKYCCTBEHHBIX 9KOCHCTEM. Y CHJICHHE BHUMaHMA K IPHKIAHON HaNpaBIeHHOCTH y4eOHOro npeamera
«BHoONOrHA» TPOAMKTOBAHO HEOOXOMMMOCTBIO OOEcledYeHHs YCIOBHH JUli pelIeHHs OAHOH U3
aKTyaIbHBIX 38784 LIKOJIBHOro Gromornyeckoro obpasoBanus, KOTopas mpearonaraeT OpMUPOBAHUE Y
oOydaromuxcst CHOCOOHOCTH  aQuanTHPOBAThCS K M3MEHEHMSIM IWHAMHYHO  Pa3BHBAIOIIETOCs
COBPEMEHHOT'0 MUPA.

Buonorus Ha ypoBHe cpeJHero o0mero o6pa3oBaHus 3aHHMAeET BaxkHoe MecTo. OHa obecrieunBaer
tbopmupoBanue y obyuaromuxcs MNpeAcTaBIeHUN O HAYYHOH KapTUHE Mupa, paciiupsier U obobmaet
3HAaHUA O JKUBOH mpupoje, €€ OTIMYUTENbHBIX MMPU3HAKAX — YPOBHEBOH OpraHM3alMd H 3BOJIIOLMH,
co3MaéT YCIOBUS M. IO3HAHUS 3a8KOHOB JKUBOHM mpupojsl, ¢GopMupoBaHus (GYHKIHOHATEHON
TPAMOTHOCTH, HABBIKOB 370pOBOro M 6Oe3omacHoro obpasa KHM3HM, SKOJOTHYECKOTO MBIILICHHS,
IIEHHOCTHOTO OTHOIIEHHS K KHBOH IIPUPOJIE U YEIOBEKY.

Boneimoe 3HageHne OMOJIOTHS UMEET TAKOKe U1 PelleHMs] BOCIIMTATEIbHBIX U PA3BUBAIOIIMX 3a7a4d
cpennero obmero obpa3oBaHHs, colManu3aluu oOydaronmxcs. Vsydenuwe Ouonoruum obecrneuynBaeT
yCa0BHS ULl GOPMHUPOBAHUS HHTEJUIEKTYAIBHBIX, KOMMYHUKAIIHOHHBIX U MHGOPMALMOHHEIX HABLIKOB,
3CTETHYECKOH KYNBbTYpHI, CIOCOOCTBYET MHTErpalMy OMOTOrMYECKMX 3HAHMM C IPEACTABICHHUAMH H3
JIpyruxX y4eOHBIX IPEeIMETOB, B YACTHOCTH, (QU3UKH, XUMUU U reorpaduu. Hazpanuwle monoxeHHus o
IpefHa3HauYeHUM ydeOHOro mpeamMeTa «BHONOrHsS» COCTABUIM OCHOBY JJISl ONpEHCNICHHs MOIXOIOB K
0TOOpY H CTPYKTYPHPOBAHHUIO €0 COAEPKAHMS, PENCTABICHHOr0 B IporpaMMe o GHOIorHH.

O160p comepxanus yuebHOro npeamera «buomorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C MO3ULIHIH
KyJIbTYpPOCOOOpa3HOro NOAX0/1a, B COOTBETCTBHH C KOTOPHIM O0yYarOIIUECsS HOJDKHBI OCBOUTH 3HAHUS H
YMeHUsl, 3HauuMble 118 (GopMupoBaHuMS 0OmIEH KYyIbTYpHI, ONPEETSIOMIME ANECKBATHOE I[IOBEJICHHE
YeJOBEKa B OKPYIKAIOIIEH IIPHPONHON cpefie, BOCTpeOOBaHHEIE B MIOBCEIHEBHOM KU3HU U NMPAKTHYECKOMH
nesrensHocTH. Ocoboe MecTo B 3TOH CHCTEME 3HAHHHM 3aHMMAIOT SJIEMEHTHI CONEPKaHHS, KOTOPLIE
CITy>KaT OCHOBOH a1 (GopMHpOBaHMS MpEeACTaBICHUH O COBPEMEHHOH €CTeCTBEHHO-HAyYHOH KapTHHE



MHpa H IEHHOCTHBIX OPHEHTAUMAX JIHYHOCTH, CIOCOOCTBYIOIMX TIyMaHHM3aliy OHOJIOTHYECKOTo
o0pazoBaHusl.

CTpyKTYpHpOBaHHE COePXKaHHs ydeOHOro MaTepHaia B IporpaMme 10 OHONOTHH OCYINECTBIEHO
C Y4&TOM IIPHOPUTETHOTO 3HAYCHHS 3HAHWH 00 OTIMYATENBHBIX OCOOCHHOCTAX KHMBOH IPHPOEL, O €&
YPOBHEBOH OpraHM3allid M 3BONIONMH. B COOTBETCTBHM C 3THM B CTPYKTYpe yueOHOTO TIpeaMeTa
«Buonorus» BhIIEICHE! CAeAYIONIHE Co/lepXKaTeNbHbIe THHAH: «Bronmornsa kak Hayka. MeTo b1 HayYHOro
nmo3HaHusa», «Kinerka kak Owonormdeckas cucrema», «OpraHusM Kak OwoOradeckas cHCTeMay,
«CucremMa ¥ MHOrooOpasue OpPraHMd4ecKOro Mupa», «OBOIONAS XKHBOH NPHPOABD», «JKOCHCTEMBI H
MPHUCYITHE UM 3aKOHOMEPHOCTH .

Ilems wm3yuenuss yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIAJICHHE
00y4arOIMMKCsl 3HAHHAMHE O CTPYKTYPHO-(QYHKIMOHAIBHOM OPraHu3aliy KHBBIX CHCTEM Pa3HOTO paHra
¥ MpHOBpETeHHe YMEeHH HCII0IB30BATh STH 3HAHHUS JUIA TPAMOTHBIX [EHCTBAN B OTHOINCHAH OOBEKTOB
JKHBOM TIPHPOJIBI M PELICHHUs PA3THYHBIX KH3HEHHEIX IIPOOIIEM.

JlocTiokeHne 1emM u3ydeHuss ydeOHoro mpeamera «buosnorma» Ha 0a3oBOM — ypoBHE
ofecrieunBaeTcs pereHneM CIeayOIIuX 3a1ad:

OCBOEHHE OOYYaIOIMMUCS CHCTEMBl 3HAHMM O OHONOTHYECKUX TEOPHSAX, YUCHHSX, 3aKOHaX,
3aKOHOMEPHOCTSX, TMIOTe3aX, NpaBHJaX, CIyKalluX OCHOBOM A (hpopMHpOBaHWS IIPEACTABICHHH O
eCTEeCTBEHHO-HAYYHOH KapTHHE MMpa, O METOJaX HAyYHOTO MO3HAHHsA, CTPOEHHMH, MHOroo0pasuu H
0COOEHHOCTAX KHUBLIX CHCTEM PA3HOTO YPOBHS OpraHH3allMy, BEIIAIOLIMXCS OTKPBITHAX H COBPEMEHHBIX
HcclleIoBaHrAX B OHOJIOTHH;

¢dopmupoBanue y 00ydarommxcs —II03HABATENBHBIX, MHTEIEKTYAIbHBIX M  TBOPYECKHX
crIocoGHOCTEl B IpoIecce aHAIM3a JAHHBIX O ITYTSIX PasBHTHS B OHOJIOTMHM HAy4YHBIX B3TJIA/OB, HICH H
MOJIXO/IOB K H3YYCHHIO JKUBEIX CHCTEM Pa3HOro YPOBHS OpraHH3alny;

CTAaHOBIEHHE Y oOydarommxcs o0miedf KyabTypbl, (YHKIHOHAIBHOW TI'PAMOTHOCTH, Pa3sBHTHE
YMeHHH 0OBICHATH U OLIEHHBATE SIBJIEHMS OKPY)KAIOMIEro MApa KUBOH IPUPO/IB! HA OCHOBAHHMY 3HAHHI H
OTBITA, MOJIYYEHHBIX TPH H3YUeHUH OHOIOTHH;

dopMupoBanue y 00ydaroUMXcs yMEHHH HIUTFOCTPHPOBATH 3HA4YCHHE OHOIOTHYECKHX 3HAHMH B
IPaKTHYECKOH JIeATENBHOCTH 4eNOBeKa, Pa3sBATHH COBPEMEHHBIX MEIHMIMHCKHX TEXHONOTHH H
arpoOHOTEXHOJIOTHH; '

BOCIIHTaHHE YOEKAEHHOCTH B BO3MOXKHOCTH IIO3HAHHs YEJIOBEKOM JKUBOM IPHPOAEL
HeOOXOMMMOCTH OEpPENKHOr0 OTHOUIEHHMS K HeH, COOMONEHHS 3THYCCKMX HOPM IIpH IPOBCACHHH
OMOJIOrHYECKHX HCCIIeI0BAHUM;

OCO3HAHUE [EHHOCTH OHOJIOTHYECKUX 3HAHMH U TOBLIEHUS YPOBHS SKOJOTHYECKOM KYJIBTYpEL,
Jutst hOpMHPOBAHUS HAYYIHOIO MHPOBO33PEHUSA;

npYMeHenre MPUOOPETEHHBIX 3HAHMI W yMEHHH B [IOBCEHEBHOMN JKU3HHU UL OLCHKH MOCIIEICTBHH
CBOEH AeATeBHOCTH 0 OTHOMIEHHIO K OKPYIKAIoIIei cpefie, COGCTBEHHOMY 37I0POBEIO, 0OOCHOBAHHE H
coboaenne Mep poduIakTHKy 3aboneBanui.

B cucreme cpejiHero obmero o6pasosanus «broorusy, u3ydaemas Ha 6a30BOM ypOBHE, SABILICTCH
06sI3aTeNBHEIM YueOHBIM IPEAMETOM, BXO/ISIINM B COCTAB MPEIMETHOH 0011acTH «ECTECTBEHHO-HayTHBIE
TIPEIMETHI.

Jlns w3ydeHns Guonoruy Ha 6a3oBoM ypoBHE cpeHero obmero o6pasoBaHusa 0TBOAUTCS 68 Yacos:
B 10 xnacce — 34 gaca (1 uac B Henemo), B 11 kracce — 34 gaca (1 yac B HEZIEIO).



COAEPKAHHUE OBYUEHMUSA

10 KJIACC

Tema 1. Buosiorusi Kak HayKa.

Buonorus kak Hayka. CBA3p Owomormum ¢ OOINECTBEHHBIMH, TEXHHYECKHMH H JPYTHMH
€CTeCTBEHHBIMH Haykam®, (uiaocoduelt, 3THko#H, oscreTHkodi u 1npaBoM. Poie OHOnoruu B
(hOpMHUPOBAaHMH COBPEMEHHOH HayqHOH KapTHHBI MHpa. CHcreMa OMOJIOTHUECKHX HAYK.

MeTonel TO3HAHHSA JKHBOH NpHpoAsl (HabmrofeHHWe, OSKCHEPHMEHT, ONHMCAHHE, H3MEpEHHE,
Kiaccu(puKaiusi, MoJeTAPOBaHKe, CTATUCTHYeCKas 00paboTKa IaHHBIX).

JdemonceTpanmu:

IToprpersr: Y. dapeun, I'. Mengens, H. K. Komsnos, k. Yorcon n @. Kpuk.

Tabmuier ¥ cxeMbl: «MeTo b TO3HAHKS JKUBOH IIPHPOIBIY.

JlaGopaTopHblie H IpaKTHYeCKHe PaboThI:

[Tpaxtuueckas pabora Noe 1. «Mcmons3oBaHue pasJIMUHBIX METONOB IPH  H3Y4YEHHH
Guonornyeckux 0OBEKTOBY.

Tema 2. )KuBble cHCTeMBI M X OPraHU3ALHS.

JXuBbie cucTemMbl (GHOCHCTEMBI) KaK HpeAMeT u3ydeHus Ouonoruu. OTnu4ne KUBBIX CHCTEM OT
HEOPTaHUYECKOH IIPHPOZIEL.

CroiicTBa 6wocucTeM M MX pasHooOpasue. YpPOBHH OpraHu3ainid OHOCHCTEM: MOJIEKYJISIPHBIH,

KJIETOYHBIH, TKAHEBLIH, OpraHu3MeHHBIH, IIOITYJISITAOHHO-BHI0OBOH, 9KOCHCTEMHEIH
(Buoreonenoruyeckuit), buochepusii.
JleMoHCTpaIIHNA:

Tabmuie! 1 cxembl: « OCHOBHEIC IPH3HAKY JKU3HUY, « Y POBHH OpraHU3alUy KUBOI IPHPOILIY.

O6opynoBanue: mojens Monekynsl JTHK.

Tema 3. Xumudeckuii cocTaB H CTPOEHHE KJIETKH.

XUMHYECKHH cOCTaB KJIETKH. XHMHUYECKHE 3IEMEHTBI: MaKpO3JIEMEHTBI, MUKPO3/IeMEeHThL. Bona
U MUHEpaJIbHBIE BEIECTRA.

@OyHKIMY BOABI H MEHEPATbHBIX BelecTB B KieTke. [lomiepxanue ocmoTrndeckoro bananca.

benku. CocraB u cTpoeHHe OelKOB. AMHHOKHCIOTEI — MOHOMEpsl OenkoB. HezameHnumeie u
3aMEHUMBIE aMHUHOKHUCIOTHl. AMHHOKUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOH MOIEKYIIbI
(mepBuvYHAs, BTOPHYHAS, TPEeTHYHAS W YETBEPTHYHAS CTPYKTypa). XMMHYECKHE CBOICTBa OenKoB.
Buonormueckue QyHKIHM OENKOB.

QepMeHTHl — Ouonormdeckue KaTtamu3aropel. CTpoeHHE (QepMeHTa: aKTHUBHBIA LEHTP,
cybcrparnas crnenuduynocTs. Kobepments:. Buramuusr, OTmuuus GepMEHTOB OT HEOPraHWYECKUX
KaTalu3aTopOB.

Yriesonsl: MoHOcCaxapuisl (rymokosa, pubo3a u jaesokcupubo3a), aucaxapuisl (caxaposa,
JIAKTO3a) U IIoJIHcaxapu/Ibl (KpaxMal, IIIMKOoTeH, 11eUI0103a). bruonoruyeckue GyHKIMH YTIEBO/IOR.

Jlumuper: Tpurmanepuasl, Qochomunuabl, crepouasl. [uapodunsHO-THAPO(GOOHEIE CBONCTBA.
Bbuonornueckue ¢ynknuu manunoB. CpaBHEHHE YIIIEBOAOB, OENKOB M JIMIMIOB KaK HMCTOYHHKOB
SHEPIUH.

Hyxneunnosele xucnorsr: JJHK um PHK. HyxmeoTHabl — MOHOMEPHI HYKJICHHOBEIX KHCIOT.
Crpoenne u pynkuun JJHK. Crpoenne u pynxkuuu PHK. Bunst PHK. AT®: cTpoenne u GyHKIHH.

[{utomnorus — Hayka o knerke. Kiierounas Teopus — IpEMep B3auMOJIeHCTBHS el u GakToB B
HAY4YHOM IT03HAHWH. MeTo bl u3ydeHMs KIETKH.

Knerka kak mnenmoctHas »xwuas cucrema. OOuiMe NpU3HAKH KJIETOK: 3aMKHYyTas Hapy)kKHas
meMOpana, monexyis! JIHK xak remerndecknii annapat, cucteMa cunTesa Geika.

Tumer  kieTox:  sykapuoruyeckas M Ipokapuormueckas. OCOGEHHOCTH — CTPOEHHMS
npoxkapuoTH4ecKoi Kierku. Krerounas cremka OaxTepmii. CTpoeHHE 3YKApHOTHYECKOH KIIETKH.
OCHOBHEIE OTIIHYHSA PACTUTEIBEHON, KUBOTHON U IPUGHON KIETKH.

[ToBepxHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAs CTEHKA, IJIHMKOKAIMKC, MX (QYHKIHH.
[Inasmatudeckass wmemOpana, e€ cBolictBa u Qyukowum. llurtomnasmMa u e  OpraHoMmbL
Opnomembpannbie opranougsl kKinerku: OIIC, ammapar Tombmks, Ju30cOMBL 110TyaBTOHOMHBIE



OpraHOM/bl KIETKH: MUTOXOHIPWH, MmiacTubl. [[pOMCXOXKICHHE MHTOXOHIDHH M ILIACTHA. Busr
nnacTu. HemeMmOpaHHbIe OPraHOMIBI KIETKH: puOOCOMBI, KIE€TOYHBINA LEHTP, [EHTPHOIHM, PECHHYKH,
KryTHKH. OYHKIUHA OPTaHOHIO0B KIETKH. BKITOUeHHS.

Slgpo — peryisaTopHbli meHTp KieTkH. CTpoeHme sjapa: saepHas 000/104Ka, KapHOIIa3Ma,
XPOMAaTHH, SAPBIIKO. XPOMOCOMEL.

TpaHCIIOpT BEMIECTB B KIETKE.

JeMoOHCTpalHH:

TToprpetst: A. Jlesenryk, P. I'yk, T. IIIsann, M. Ilneiinen, P. Bupxos, k. Yorcos, @. Kpuk, M.
Vunkusrc, P. ®pauxmis, K. M. bap.

JImarpammsr: «Pacmiperiernienie XHMMHIECKHX 3IEMEHTOB B HEXXUBOH IpHpOZiey, «Pacmpenenenue
XMMHYECKUX S]IEMEHTOB B JKHBOH IPHPOJIE).

Tabmanet u cxemer: «[lepuompdeckast Tab/IMIla XUMHYECKHX JIeMEHTOBY, «CTPOCHHE MOJICKYJIBI
BomBl», «BrocmaTes Genkay, «Crpoenne Monekyisl Oenkay, «Ctpoenue pepmentay, «HykinenHOBbIe
kucnotsl. JTHK», «Crpoenne monexyiast AT®», «Crpoerne sykaproTmdeckod kietkm», «Crpoenue
JKUBOTHOH KieTkHy, «CTpOeHHe pPacTHTENbHOH KieTku», «CTpPOEHHE MPOKaPHOTHYECKOH KIETKHY,
«Ctpoenne spa KIETKH», «Y TJIEBOJIBIY, «JIumuney.

OGopyJoBaHME: CBETOBOH MHKDOCKON, 0OOpyZOBaHHE UIi [POBEJCHHS HaOIIOACHHH,
M3MEpEeHHi, SKCTIEPHMEHTOB, MHKPOIIPEIapaThl PACTHTEBHBIX, JKUBOTHBIX i GaKTepHAIBHBIX KIIETOK.

JlaGopaTopHbie H NPAKTHYECKHE PaboThI:

JTaGopaTopras paGora Ne 1. «M3ydenrne KaTaTHTHYECKOH aKTUBHOCTH (epMEHTOB (Ha IpHMEpe
aMHJIa3bl WIH KaTanasbl)y.

JlaGopaTopnas pa6ora Ne 2. «V3ydeHne CTPOEHHs KIETOK PaCTEHMH, JKUBOTHBIX H GaKTepHid IO
MHKPOCKOIIOM Ha TOTOBBIX MUKPOIIpeNapaTax U UX OIHCAHUE).

Tema 4. JKuzHeaesATeJbHOCThL KJIETKH.

O6MeH BemIeCTB, WX MeTaboiu3M. ACCHMMIANHS (IUTacTHHECKUd OOMeH) M JIHCCHMMIIAIASL
(sHEepreTHUCCKHil 06MeH) — /1Be CTOPOHEI €MHOrO mporecca Merabomu3sma. Poik 3aKOHOB COXPaHEHHS
BEINECTB ¥ SHEPIHH B TOHUMAaHUK MeTaboIH3Ma.

Tums! o6MeHa BemecTs: aBToTpod LI U rerepoTpodHELt. Poibs hepMeHToB B 0OMEHE BEIIECTB
IPEBPAICHNH SHEPTHH B KIIETKE.

dortocuntes. CeeroBas U TeMHOBas (asel GoTocunTesa. Peaximu porocunTesa. DddekTHBHOCTD
doTocunTe3a. 3Hauenre GOTOCHHTE3A JUIS KH3HU HA 3emite. BimsiHue ycioBuii cpeibl Ha ¢oTocunTes H
CIOCOOB!I IOBBIIIEHHS €r0 MPOAYKTHBHOCTH ¥ KYIbTYPHBIX PACTEHHUI.

XemocunTe3. XeMOCHHTE3UpYIOIIHE GakTepun. 3HAYCHIE XeMOCHHTE3a JUIsl KM3HH Ha 3eMIIe.

DuepreTuyeckuit o6MeH B KieTke. PacmiensieHHe BEIIECTB, BBIACICHHE H aKKyMyJIHpOBaHHE
SHEPIHH B KIETKe. DTanbl JHepreTHyeckoro oomera. I'makomus. Bpoxenue u ero Buasl. Kucioponamoe
OKHCICHHE, WM KIeTouHoe peixanme. OxucrmurensHoe Gocdopumpopanue. OPPEKTHBHOCTD
SHEPreTHYecKoro oOMeHa.

Peakiuu MaTpuuHoro cuHTesa. [enmermueckas uapopmanus u JIHK. Peammsaius reHeTudecKol
uHpOpMaIY B KieTKe, [ eHeTHYeCKHii KoJi B ero cBoiicTaa. TpaHCKpHIIIKA — MATPHYHBIH CHHTE3 PHK.
Tpaucnanus — 6GuocuuTes Genka. DTansl Tpancaauud. KogupoBaH#e aMHHOKHCIIOT. Poms pubocom B
GuocuHTe3€e OenKa.

Hexnerounsie (GopMsl Xu3HE — BHpychl. Mcropus orkpertust Bupycos ([I. M. Vsanosckui).
OcOGEHHOCTH CTPOSHHS M JKU3HEHHOTO LIUKIIA BUPYCcoB. bakrepuodaru. bonesnu pacTeHui, JKXUBOTHEIX
M YeOBEKa, BbI3BIBAaEMBIE BHpycaMH. Bupyc mmmyHoxedwmmmra wenopexa (BHUY) — Bosbymurens
CIIWJla. O6paTHas TpaHCKpHIIMs, peBeprasa H HHTerpasa. llpodunakTika pacIpoCTpaHeHHs
BHPYCHBIX 3a00/1eBaHUH.

JdeMoHCTpanUH:

IToprperst: H. K. Konbros, JI. K. MBanosckui, K. A. Tamupsises.

Tabmuisr U cxemsl: «Tunel nurandsy, «Metabomusmy, «MHTOXOHIPHLY, «OHEpPreTHYCCKAN
obMen», «XiopomnacTy, «®otocunresy, «Crpoerne JIHK», «Ctpoenue 1 QyHKIHOHHPOBAHAE TEHAY,
«Cunres 6enkay, «eHeTHYecKHit kKoa», «Bupycei», «bakrepuodaru», «CTpoeHne U KU3HCHHBIA KT
supyca CITH]Ia, 6axreprodaray, «Permkanus JTHK».

OGopyaoBanre: Mojemm-anukanuy «Y asoenue JHK u tpanckpunuusy, «brocuares demkay,
«CTpoenne KieTka», Mozgens cTpykrypsl JIHK.



Tema 5. PazMHokeHHe 1 HHAHMBHUAYAJbHOE Pa3BHTHE 0PraHH3MOB,

KrneTounsli LUK, WIM O KM3HEHHBIM mukn Kietkd. HMHTepdasa u wmmrto3. Ilpomeccs,
npoTekarolue B uHTepdase. Perymkarmsa — peaxius marpuynoro cuntesa JIHK. Crpoenne xpomocoMm.
Xpomocomubiii HaGop — KapuoTril. JJHIUIONAHEI | TaIIOMIHBIH XpOMOCOMHBIE HA0OpbI, XPOMATHAIEL.
I{uTonoruyeckue OCHOBEI PA3MHOKEHUS M MHIHBHU/YaIbHOIO Pa3BUTHS OPraHH3MOB.

Jlenenne ximerkn — Mut03. Cragum mwurosa. IIporieccel, MpOMCXOAANIANE HAa PasHBIX CTAAMAX
MHTO3a. BHOIOrHYecKuii CMBICT MUTO34.

[TporpamMupyemMas rudeiib KIETKH — aromTos.

®opMbl pasMHOXEHHS OpraHu3MOB: Gecrmosnoe M IojoBoe. Buasl Gecronoro pasMHOKEHHS:
IeNeHue HagBoe, [TOYKOBAHWE OJHO- M MHOTOKIETOYHBIX, crnopooOpa3oBaHHE, BEreTaTHBHOE
pasmuOXKeHHe. McKyccTBEHHOE KJIOHHPOBAHHE OPraHU3MOB, €T0 3HAYCHHE A1 CENICKIIHH.

[TonoBoe pazMHOKEHHE, ET0 OTIIMYMS OT Decronoro.

Meiios. Craguu meiiosa. ITpoiecchl, IPOUCXOASINE Ha CTaausIX Meio3a. [loBeneHre XpoMOCoM B
meio3e. Kpoccunrosep. bruonornyueckuii cMpIc B 3HaYeHHE MeHo03a.

'amerorenes — mpomecc oOpa30BaHHsA TIONOBEIX KJIETOK Yy JKHBOTHBIX. I[I0JIOBBIE JKENE3BI:
ceMeHHMKH M auuHMKH. OOpasoBaHHE M pa3BHTHE IIOJOBBIX KJIETOK — TaMeT (CIepMaTo30MI,
AfleKIeTKa) — crepMaroreHe3 U oBorene3. OcoOEHHOCTH CTPOEHMS AHIEKIETOK H CIIEPMATO30HIOB.
OmontoTBopenue. [laprenorenes.

WupuBuayansHoe passuTHe (OHTOreHe3). OMOpHOHanpHOE pasBuTHE (dMOpHOreHes). ITarsl
SMOPHOHAILHOIO PA3sBHTHA Y IMO3BOHOUHBIX JKHBOTHBIX: JpoOJIeHWe, IacTpy/slus, OpraHoreHes.
IToctomMOpuoHaneHOE pa3BuTHE. THIBl MOCTIMOPHOHANBHOTO DPA3BUTHA: IIPIAMOE, HENPAMOE
(mrumHOYHOE). BiusHHe cpefbl Ha pa3BUTHE OpraHU3MOB, (AKTOphl, CIOCOOHBIE BBI3bIBAThH
BpOXKAEHHEIE YPOJICTBA.

Poct m pasBurme pactenuii. OHTOreHe3 NBETKOBOIO PACTEHHA: CTPOCHHE CEMEHH, CTaIuH
Pa3BHTHSL.

JdeMOHCTpaALHH:

Tabmuier u cxembr: «@opMbl PasMHOKEHHS OpPraHU3MOBY, «J[BOiHOE OMIOJOTBOpEHHE Y
IIBETKOBBIX pacTeHHi», «BereraTuBHOe pa3MHOXKEHHE pacTeHmil», «/[lenenue kieTku OaxTepHiin,
«CTpoenue IONOBEIX KIeTok», «Crpoenne xpomocombly, «Kierodneni muxn», «Penmaxamms JTHK»,
«Mmuto3y, «Metiosy, «IIpamoe U HempsaMoe pa3BuTHey, «I'aMeToreHes y MIEKONUTAIOLIHMX H YEJIOBEKaY,
«(OCHOBHBIE CTa/IMM OHTOTEHE3aN.

OOopynoBaHMe: MHKPOCKON, MHKpompemnapatsl  «CrepMaTo30MABl  MJIEKOTHMTAIOLIETOY,
«SlifnexmeTka MiekonuTaomeroy, «KapuokuHes B KJIETKaX KOpellka JIyKay», MarHuTHas MOJENb-
anmukanus «lenenune knetkny», Mmonens JJHK, Monens Meradassoi XpoMoCOMBL.

JlaGopaTopHble n npaKkTH4YecKHe paboThI:

JlabopaTtopnas pabora Ne 3. «Habmojgenue MuTO3a B KJIeTKaX KOHUHKA KOpDEIIKa JIyKa Ha
FOTOBBIX MHKPOIIpeIaparax».

JlaGoparopuas pabGora Ne 4. «M3ydyeHue CTpPOEHHS TOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTaxy.

Tema 6. HaclieicTBeHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

[Ipemmer u 3amagw reHeTHkA. VIcTOpHA pa3BUTHA T€HETHKHU. POb MUTONOTHE M SMOpPHONOTHH B
CTAHOBJIEHHH T'€HETHKH. BKIIag poCCHUCKMX M 3apyOeKHBIX YYEHBIX B Pa3BUTHE TE€HETHKH. METobl
reHeTHKH (rUOpHIONIOrHYEeCKHUH, IMTOTeHeTHYECKUH, MOJeKy/sipHO-reHeTnyeckuii). OCHOBHEIE
IeHeTHYECKHUE ITOHATHA, | eHeTHUecKass CHMBOIIMKA, HCIIONB3yeMas B CXeMaxX CKPeIIUBaHui.

3aKOHOMEPHOCTH HacleIOBaHWS IPU3HAKOB, ycraHoBneHHbie I'. Menngenem. Monorubpumasoe
CKpeluBaHue. 3aKoH equHooOpazus THOPUIOB MepBoro mokojenus. [IpaBuno JjoMuHMpOBaHUA. 3aKOH
pacIIeruieHus MpH3HakoB. I unoresa uuctorsl ramer. IlonHoOe ¥ HENoMHOE JOMUHHPOBAHHE.

Jurubpugnoe CKpEIMBaHHE. 3aK0OH  HE3aBHCHMOTO HaCIIeI0BaHHUs IIPH3HAKOB.
ITaTOoreHeTHYECKHE OCHOBBI ~OUTHOPHIHOTO  CKPEIIMBAHHA. AHAIW3UDPYIOIIEE  CKpEIIUBAaHUE.
Hcnone3oBanue aHaMM3UPYIOMIEro CKPeITUBAHUS JUL OlIpe/IelieHHs TeHOTHIIa 0CO0H.

Cuennennoe Hacnenopanue npusHakoB. Pabora T. Moprana 1o cremnieHHOMY HacleNOBAHHIO
reHoB. Hapymenue cuennenns reHoB B pe3y/IbTaTe KPOCCHHIOBEpA.

XpoMocoMHas TEOPUst HACIEICTBEHHOCTH. | eHETHYECKHE KapThI.



Ieneruka mosa. XpPOMOCOMHOE OIIpE/ieieHHe TIo/la. AYTOCOMBI H IIOJIOBBIE XPOMOCOMEL
['omorameTHEIe B reTeporaMeTHsle opranu3Mel. HacneoBanue Npu3HaKkoB, CHEIICHHEIX C IOJIOM.

W3meHunBOCTh, BHJIBI M3MEHYABOCTH: HEHACEACTBEHHAs M HaciencTBeHHas. Poab cpensl B
HEHAC/EJCTBEHHOM  W3MEHYMBOCTH.  XapakTepHCTHKa  MOJH(HKAIHOHHOH  M3MEHYHBOCTH.
BapuanmoHHBIA psifil W BapuanuoHHas kpuBad. Hopma peakmum npusHaka. KonuuecTBeHHBIE H
Ka4eCTBEHHBIE IPU3HAKH i UX HopMa peakiuy. CoicTBa MOAU(HKAIMOHHON H3MEHYMBOCTH.

HacnencTBeHHas, WM TEHOTHIIHYECKAsA, H3MEHIABOCTh, KoMOHHAaTHBHAA H3MEeHYHBOCTE. Meiio3
¥ TOJNOBOM Tpomecc — OCHOBa KOMOWHATHBHOM M3MEHUHMBOCTH. MyTallHOHHAs H3MEHYHBOCTS.
Knaccubukanus MyTranmil: reHHBIE, XPOMOCOMHBIC, TeHOMHBIE. YacToTa M MNPHYMHBI MYTalMH.
Mytarennbie (akTopbl. 3aKOH TOMOIOTHYECKHX PANOB B HacnencTBeHHOH wu3menumBoctH H. W
Bagrunoga.

BresinepHas HacjeICTBEHHOCTh H H3MEHYHBOCTb.

[emermka uenoBeka. Kapwotnn denoBeka. OCHOBHBIE METOJABI TEHETHKHM 4elIOBeKa:
reHeaJIOTHYECKHH, OIM3HEI0BEIH, UTOTCHETHYCCKHH, OHOXAMUYIECKHH, MOJIEKY/IAPHO-TEeHETHICCKHH,
CoBpeMeHHOE OIpe/ie/ieHHe TeHOTHIIA: IIOJHON€HOMHOE CEKBeHHPOBAHHE, I€HOTHIIMPOBAHHE, B TOM
gucie ¢ noMorneio [TI[P-anamuza. HacnencTeennsie 3abonesanus yenoBeka: reHHble 6one3nu, bonesnu
C HACJIEJICTBEHHOH MpepacioIoKeHHOCTBIO, XpoMOCOMHBIe Oone3nn. CoMaTHdecKue U reHepaTHBHBIE
mytaruid. CTBOJNOBBIe KiIeTKH. [IpuHIMIE! 310poBoro obpasa KU3HH, JHATHOCTHKM, NMPO(UIAKTHKH H
Je4eHHs reHeTHdecKux 6ose3net. MequKko-reHeTHYecKoe KOHCYILTHPOBaHNE, 3HAUeHHEe METUITHHCKOH
TEHETHKH B IIPEIOTBPAICHNH U JICYCHHH TeHETHIECKHX 3a00IeBanu YenmoBeKa.

JdemoncTpanuu:

[Moprperer: I. Menpens, T. Mopran, I. me @puz, C. C. Uersepuxos, H. B. Tumodees-
Pecoscxwuii, H. W. BaBuiios.

Tabmune! 1 cxeMsl: «MOHOrHOPHIHOE CKPEIIABAHME W €r0 [IUTOreHeTHIecKas OCHOBAY, «3aKoH
paclIelUVIeHHs] M ero I[UTOTeHeTHYeCcKas OCHOBa», «3aKOH YHCTOTHI Tramery», «JlurubpuaHoe
ckpemmBanue»,  «lluTonmorHdyeckue  OCHOBBI  AUTHOpHIHOrO  CKpemmBanus»,  «Meio3y,
«B3auMozelicTBHE aljIeNIbHBIX TeHOB», «[ €HeTHYecKue KapThl PAacTeHHH, JKHBOTHBIX H YEJIOBEKay,
«"eneTrKa mojuay, «3aKOHOMEPHOCTH Haclle[I0BaHUs, CLEIIEHHOIO ¢ I0JI0MY, «KapHoTHIIbI 9eI0BeKa 1
JKUBOTHEIXY», «Buapl uzmMeHuuBoctH», «Moamdukannonsas u3MeHYHBOCThY», «Hacnemosanme pesyc-
(axTopa», «['eHeTnka rpynn kpoBu», «MyTalnoHHasd H3MEHYABOCTE.

Obopynosanue:  MonenH-amumkanumn — «MosorubpunHoe — ckpeluBanue», «HemomHoe
noMuHHpoBaHMe», «Jlurubpupmoe ckpemmuBanuey», «Ilepexpéct XpOMOCOM», MHKDPOCKON |
mukpornpenapar «/Ipozoduia» (HopMa, MyTarus GOpMEI KPBLIBEB H OKpackH Tesa), repdapuit «I'opox
IIOCEBHOW.

JlaGopaTopHbie H NpaKTHYeCKHe paboThI:

JlaGoparopuas paGota Ne 5. «M3ydeHwe pe3ysibTaTOB MOHOTMOPHIHOTO M JUTHOPHIHOTO
CKpELIHBaHHs y Ap030( MBI Ha TOTOBBIX MUKpOIIperaparax .

JlaGoparopuas pabora Ne 6. «M3ydeHue MOAU(PHKAIMOHHON HM3MEHYHBOCTH, [OCTPOCHHE
BapUAIlMOHHOTO psJia U BapHAIHOHHOM KPUBOM Y.

JlaGoparopHas pabota Ne 7. «AHanu3 MyTtanuii y po30(uIIsl Ha FOTOBEIX MUKpPOIIpEnapaTax».

[Tpaktryeckas paborta Ne 2. «CocTaBlieHHE U aHAIA3 POJOCIOBHBIX YeJIOBEKaY.

Tema 7. Cenexnust opranuzMoB. OcHOBBI OHOTEXHOJIOIHH.

Cenexuusi Kak Hayka ®W Ipomecc. 3apokieHue CeleKIHMH M aoMectHkanus. Yuenwe H. .
BaBuioBa O [EHTpax MPOMCXOKIEHAS H MHOrooOpasus KyJlbTypHBIX pacreHumid. LleHTphI
[IPOUCXOXKICHHS JJOMAIHUX KUBOTHEIX. CopT, MOpo/a, MITaMM.

CoBpeMeHHBIE METOBI CeeKIHi. MaccoBbIif ¥ HHIUBHIYaNbHEI OTOOPE! B CEJIEKIIHH PACTEHHUIL
u KUBOTHBEIX. OIEHKa JKCTephepa. BIIM3KOPOICTBEHHOE CKpellMBaHHe — HHOpHAMHT. UncTas JMHHAL
CxpemuBaHue 4HCTHIX JMHME. [ereposuc, mim rubpuaHas cuiaa. HepoJcTBEHHOE CKpEMIMBAHHE —
ayr6pumuar. OrpanénHas ruOpmamsanus U e€ ycnexu. VCKyCCTBEHHBI MyTareHe3 M IIOJIydYEeHHE
MOJHILUIONIOB. JIOCTHIKEHHS CENEKIIUH PACTeHHH, JKHBOTHBIX ¥ MHKPOOPraHH3MOB.

BuoTexHONOrMS Kak OTpacilb MPOW3BOACTBA. | eHHas MHKeHepHsA. OTalbl CO3/aHHA
pexombunanTHoi JTHK u TpaHcreHHsIX opraHus3moB. KieTounas urkeHepus. KieTodHbIC KyJIbTypEI.
MuxkpokiioHaTbHOE pasMHOKeHUe pacTeHuH. KnorupoBanue BBICOKOIPOIYKTHBHBIX



CeNbCKOXO03SHCTBEHHBIX OPraHM3MOB. DKOJIOTHYECKHE M ITHUECKAE MpoOIeMbL. MO — reHeTH4YecKH
MO A (QHUIIHPOBAHHBIE OPraHA3MEL

JleMoHCTpanuH:

Tloprperst: H. Y. Bapunos, U. B. Muuypun, I'. JI. Kapneuenko, M. ®. lpaHos.

Ta6mimsl 1 cxeMsl: kapTa «LIeHTpBl IPOMCXOK/ACHAS K MHOTO0Opa3ys Ky/IbTypPHBEIX PAcTeHHIH,
«ITopOBI JOMAIIHUX KHUBOTHEIX», «COpTa KyMbTYPHBIX pacteHuit», «OrnanéHHas rubpHuan3anus»,
«PaboTer akanemuka M. ®. Wsanopay, «[lomumionmusy, «O6bekTsl OHOTEXHOMOTHKY, «KieTouHbie
KYJNBTYpPHl M KJIOHUpOBaHHE», «KOHCTpYHpOBaHUE H IEPEHOC [EHOB, XPOMOCOM.

OGopyoBaHue: MYJSKA IUIOI0B K KOPHEIIOAO0B AHKHX (GopM M KyJIbTYPHBIX COPTOB PAaCTEHHH,
repGapuit «CenbCckOX034HCTBEHHbIE PACTEHUS ).

JlaGopaTopHbie H npaKTHIeCKHE paboThl:

Okekypeuss «OCHOBHBIE METOAbl M JOCTIKEHHS CENEKIHH PACTeHHH H JKHBOTHBIX (ma
CENEKIMOHHYIO CTAHIMIO, IUIEMEHHYIO (epMy, COpPTOUCIBITATENBHBI Y4acTOK, B TEIUIHYHOS
X035HCTBO, 1a00PaTOPHIO ArpOYHHBEPCUTETA HITH HAYYHOTO LEHTPa)).

11 KUIACC

Tema 1. DBoauHOHHAA GHOJIOTHSL.

[IpenrnochLIKE BO3HUKHOBEHHS SBOJIOMHOHHON TeOpHH. DBOMIOLMOHHAS TEOPHS M €€ MECTO B
6uosorud. BrustHue 5BOMIONHMOBHOM TEOPHH HA pa3BUTHE OHOJIOIUH M JIPYTHX HayK.

CBHIETENhCTBA SBOJIOLMH. [laJIEOHTOJOTHYECKHE: TOCIEI0BATEILHOCTE IOSBJICHUS BHIOB B
[1aJI€OHTONIOTMYECKOM JIETOMHCH, mepexonubie GopMbl. buoreorpaduyeckue: CXOACTBO U pasjiHIHe
dayn u dbrop MaTepHKOB H OCTPOBOB.

DMOpPHOJIOTHYECKHE: CXOACTBA W pasdiuuusi SMOPHOHOB PpA3sHBIX BHJOB IIO3BOHOYHBIX.
CpaBHHTEILHO-aHATOMHYECKHEe: TOMOJIOTHYHBIE, aHAOTHYHbIe, PYIMMEHTAPHBEIC OPTaHbl, aTaBH3MBI.
MosexyispHO-OHOXHMHUYECKHE:  CXOJCTBO ~ MEXaHW3MOB  HACNCNACTBCHHOCTH M OCHOBHBIX
MeTaboTHIeCKHX ITyTeH Y BCeX OpraHu3MOB.

PpomonuorHas Teopus Y. Jlapsuna. [IpeAmocsUIki BO3HMKHOBEHHMs NapBHHH3MA. JIBHKyIIHe
CHJIBI DBOJIFOIMM BHIOB 1O JlapBuHY (H30BITOYHOE Pa3sMHOXEHHE IIPH OrPAHHYCHHOCTH PECYpPCOB,
HeonpeeTEHHAas H3MEHUHBOCTE, 60PEOA 3a CYIEeCTBOBAHHE, ECTECTBEHHbLH 0TOOD).

Cunrernueckad Teopus sBomonuu (CTI) 1 e€ ocHOBHBIE MOJOKEHHS.

MuxpossoJronust. [Tomy/sinna Kak equHALIa BU/1a H 9BOIIOIHH.

IBwxymue cuibl (GakTopsl) SBONIOLMM BHAOB B INpHpozae. MyTalMOHHBIA @porecce H
KOMOHMHATHBHAS H3MEHUHBOCTH, [OMyISIIMOHHEEIE BOTHEI M ipeli) renos. M30/1us # MUTpaLus.

EcrecTBeHHEIH 0T60p — Hanmpasstomumit haxtop sBomonun. PopMel ecTecTBEHHOrO 0TOOpA.

TIpucIIOcO6IeHHOCTh OPraHM3MOB KaK pPe3y/ibTaT 3BOMONMH. [IpuMepsl mpucnocobneHud y
OpraHu3MoB. ApoMopd 03Bl X HANO0AJANTAIUH.

Bux u Bugoobpaszopanme. Kpurepuu Buza. OcHOBHBIE (OpMBI  BHI000pa3oBaHHS:
reorpagugeckoe, SK0JIOTHYECKOE.

Makpospomonus. @DopMbl  3BOMONMM:  (DHIETHYECKas, JWBEPreHTHas, KOHBEPreHTHad,
napaurensHadt. HeoOparuMOCTs 5BOIIOLMH.

[Iporcxok/IeHHE OT HeCIeHaTH3upoBaHHbIX MpeaKkoB. IIporpeccupyromas crenuanu3anus.
AnanThBHAs paguanys.

JdemoncTpanum:

IMoprpetst: K. Jlunnei, XK. B. Jlamapk, Y. dapsusn, B. O. Kopanesckuit, K. M. bap, 3. ['exkens,
@. Miomtep, A. H. Cesepros.

Tabnuusl u cxembl: «PazBuTHe OpraHM4eckoro MHpa Ha 3emiie», «3apOJIBIIIH MO3BOHOYHBIX
JKMBOTHBIX», «ApxeomTepukc», «Dopmbl GopebEI 3a cymiectBoBaHHMe», «EctecrBeHHBIH 0TOOpY,
«Mmoroo6pasue COpTOB pacteHuity, «MHorooGpasue mopon KMBOTHBIX», «llomymaummy,
«MyTalMOHHAsd H3MEHYHBOCTHY», «Apomopdo3ery, «Mmuoananranumy», «OOmas aereHepamus»,
«JIBrKymue cuanl 3somonuny, «Kapra-cxema mapmpyra mytemectsus Y. Jlapsunan, «bopsba 3a
cymecTBoBanuey, «lIpucnocobnentocts opranusMoB», «[eorpaduueckoe BumoobpaszoBaHUE»,
«DKOJNOTHYECKOE BHI000pa3OBaHKe .



O60py10BaHNE: KOJUIEKIHS HACEKOMBIX C Pa3NIMYHBIMHE TUIAMHA OKPAaCcKH, HabOp IJIOZOB M CEMSH,
xoutexmus «IIpuMeps! 3alUTHBIX TPHACTIOCOOIEHHH Y KHBOTHBIX», MOJCIB «OCHOBHBIE HAIpPaBICHUS
3BOTIOLHK Y, 00BEMHAsA Mozielh «CTPOeHHE rOJIOBHOTO MO3ra MO3BOHOTHBIX).

Buoreorpadudeckas kapTa MHpa, KOJUIeKIus «POopMbI COXPaHHOCTH HCKOMACMEIX JKHBOTHBIX H
pacTenmit», Mojenb ammmakanus «IlepekpécT XpoMOCOMY, BIIKHBIC HpPENaparsl «Pa3BuTHE
HACEKOMOr0Y, «Pa3BHTHE JIATYLIKHY», MAKponpenapar «/Iposodumay (Hopma, Myrauun GopMb! KPEUTHEB
¥ OKpAacKH Tela).

JlaGoparopHbie H IPAKTHYECKHE PabOTHI:

JlaGopaTopHas padota Ne 1. «CpaBHeHHe BUOB 10 MOP(HOIOrHIECKOMY KPHTEPHIOY.

JlaGoparopras paGora Ne 2. «Ormucanue MpUCIIOCOOICHHOCTH OpraHu3Ma U €€ OTHOCHTEIBHOTO
XapaxkTepay.

Tema 2. BosHuKHOBeHHE U Pa3BUTHE JKU3HA HA 3eMile.

JloHayJHBIE TIPEICTABIECHHA O 3aPOXKICHUH KU3HU, HayuHble THIOTE3B! BO3SHUKHOBEHMS JKH3HH
Ha 3emiie: abHOTeHe3 M MaHCHEepMHs. XWUMHHYECKas 3BOMIONMSA. AOHOrEHHBIA CHHTE3 OPraHMYEeCKHX
BEIECTB M3 HEOPraHMYeCcKHX. OKCIEPHMEHTAIBHOE TOATBEPIKICHHE XHMHYECKOH 3BOJIOLMH.
HavanpHele 3Tanbl Guonorndecko spomonuu. 'mmoresa PHK-mupa. ®opmuposanne MeMOpaHHBIX
CTPYKTYpP ¥ BO3HHKHOBEHHE MPOTOKJIETKH. [IepBbie KIETKH U MX 9BOJIOLHS. dopMHPOBaHNE OCHOBHBIX
IPYIII )KABEIX OPraHU3MOB.

Pa3puTHE JKU3HH Ha 3emie no spam u nepuonam. Karapxeit. Apxelckas H mpoTepo30HCKas IPbL.
[Taneosoiickas dpa ¥ €& MEpHOAbl: KeMOpuicKuii, OPIOBHKCKHH, CHIypHHCKHH, [EBOHCKHH,
KaMEHHOYTOJIbHBIH, IEPMCKH.

Me3so3oiickas apa i €€ IepUO/IBL: TPHACOBEIH, FOPCKUH, MEIOBOK.

KaitHo30#cKast 3pa U ¢& MepHOBL: [IAICOT€HOBBIH, HEOICHOBBIM, aHTPOIOT€HOBEIH.

XapakTepucTHKAa KJIMMaTa M TEOJNOrMYECKAX MPOLEccOB. OCHOBHBIE 3Tallbl 3BOJIOLHH
PAaCTHTENBLHOIO M KHBOTHOIO MHpa. ApoMOp(o3sl ¥ PaCTeHHH U JKUBOTHBIX. ITosBiieHHe, paciBeT H
BEIMHPAHHE TPYIII XKHUBLIX OPraHH3MOB.

CrcTeMa OPraHHYeCcKOro MUpa Kak OTPaKeHHe 3BOJIONEH. OCHOBHEIC CHCTEMATHIECKUE TPYIIIEL
OpraHHU3MOB.

DBOJIONAS YeoBeKd. AHTPOMONOrHsS Kak Hayka. PaspuTue Npe[CTaBICHHH O NPOHUCXOKICHAH
yenoBexka. MeToapl H3ydeHHs aHTporioreHesa. CXoncTBa H pas3iudud YeJOBEKAa H IKABOTHBIX.
CucTeMaTH4eCKoe MOJI0XKEHHE YelloBeKa.

Jsmwxkyime cuisl (haxTopsl) anTpornoreHesa. HacieJCTBeHHas U3MEHYHBOCTE H €CTECTBCHHBIHA
oT60p. O6MmecTBeH b 06pa3 KU3HN, H3TOTOBIEHAE OPYHil TPY/a, MBIILICHHE, PEIb.

OCHOBHbIE CTAJHH ¥ BETBH 3BOJIOLHMH HENOBEKa: aBCTPAJIONUTEKH, UemoBek ymensi, JenoBex
npsiMoxoauMii, UeloBeK HeaHAepTalbCKuil, HemoBex pasymHbIi. Haxonke HCKOIaeMBIX OCTAaTKOB,
BpeMsl CYIIIeCTBOBaHMUs, 001aCTh pacIpocTpaHeH s, 0OBEM TOJIOBHOTO MO3Ta, o0pa3s JKu3HH, OpyIHs.

Yenoseueckue pachl. OcCHOBHEIC OOJBINAE packl: €BPOINCOHIHAA (eBpasmiickas), HErpo-
aBCTpaJIOUIHAas (SKBaTOpHATBHAL), MOHTOJIOHTHAS (a3maTcKO-aMepUKaHCKas). Yeptel
IPHCIOCOOTEHHOCTH MPEICTABHTEEH HEeTOBEYECKHX pac K YCJIOBHSM CYINECTBOBAHHA. EmmHCTBO
yeJi0BeuYecKuX pac. KpuTtuka pacusma.

JdeMoHcTpanum:

TToprpetst: ®. Pexm, J1. Mactep, A. . Onapun, C. Muep, I'. FOpu, Y. JlapBuH.

Tabmumnsl ¥ cxeMel: «Bo3nukaoBenne CoHEYHOH CHCTEMBI», «Pa3BuTHE OPraHUIECKOTO MUpay,
«PacTHTenpHas KieTkay, «KuBoTHas KieTka», «[Ipokaprorudeckas kinerkay, «CoBpeMeHHas CHCTEMA
OpraHM4ecKoro Mupay, «CpaBHEeHHe aHATOMHYECKHX YEPT CTPOEHHMS HENOBEKa M 4eJI0BEK00Opa3HbIX
06esbsiEy, «OCHOBHBIE MeCTa MAJCOHTONOTHYECKHX HAXOMOK IIPEJKOB COBPEMEHHOTO HeI0BEKa,
«JlpeBHeimHe oMY, «/IpeBHEe IO, «IIepBble COBPEMEHHBIE JIOHY, ' 1eT0BEUECKAE PackD.

O6opynosanue: Mysbku «[Iporcxoxenne enoBekay (6I0CTBI aBCTPAIONHATEKA, MTHTEKAHTPONA,
HeaH/IepTalbla, KPOMAHBOHIIA), CIICIIKH HITH H300pakeHHs KAMEHHBIX OpY/IHH 1epBOOBITHOIO YEIOBEKa
(KaMHU-YOIIIEPEL, py6uiIa, cKpebia), FeOXPOHOIOTHYECKas TabIiia, KOIIEKIUs «DopMBI COXPAaHHOCTH
MCKOTIAEMBIX JKHBOTHBIX H PACTEHHIM».

JlaGopaTopHbie H NpaKTHYecKHe PaboThI:

ITpakTuyeckas pabora Ne 1. «M3sydeHme HCKOMAEMBIX OCTATKOB pacTeHMd M JKMBOTHBIX B
KOJUTEKITHAX .



OKcKypeust «OBOJIOLHMS OpPraHM4ecKoro Mupa Ha 3emuie» (B €CTECTBEHHO-HAYYHBIA WM
KpaeBea4ecKuii My3eit).

Tema 3. OpranusMsl H OKpY’Ka0mas cpeaa.

OKxonorus Kak Hayka. 3aja4d ¥ pasiesbl dKOJIOrHu. MeToabl HKOJOrHYeCKHX HCC/IEHOBaHHIM.
DKOIOrHYecKoe MUPOBO33PEHHUE COBPEMEHHOT0 YeIOBEKa.

Cpenst obuTaHusa OpraHHU3MOB: BOJIHAS, HA3eMHO-BO3/1y1IHAsl, TIOYBEHHAs,
BHYTPHOpPraHH3MEHHas.

Okonormdeckue ¢daxtoppl. Krnaccmpuxaumsas skonmorudeckux (akTopoB: aGHOTHYECKHE,
OuoTHyecKue U aHTponoreHHsle. JleficTBue 3KOIOrHYecKuX (GaKTOpOB Ha OPraHU3MBL

AbuorHueckue (pakToOpel: CBET, TeMmIleparypa, BiaxHocTb. Potonmepuozmam. Ilpucrnocobnenus
OpraHM3MOB K AeHCTBUIO a0HOTHYECKHX (haKTOPOB. bHONIOrHYeCKHe pHTMEL.

Buornueckue cakTopsl. Bumbl OHOTHYECKHX B3aMMOIEHCTBHM: KOHKYPEHIHMS, XHMIIHHUYECTBO,
cuMbuo3 u ero Qopmel. [lapasuTusM, Koomepauus, MyTyaliH3M, KOMMeHCanu3M (KBapTHPaHCTBO,
HaxJeOHUYECTBO). AMeHcanu3M, HeWTpamusMm. 3HadeHHe OHOTHYECKHX B3aUMOJEHMCTBHM UL
CYIIECTBOBAHMS OPraHU3MOB B IPUPOAHBIX cO0OIIECTBaX.

DKOJIOrHYECKNE XapaKTePUCTHKH momysinud. OCHOBHbIE TIOKA3aTe! MOMYJISIHH: YUCIIEHHOCTD,
MJIOTHOCTB, POJKAAEMOCTb, CMEPTHOCTD, IIPHUPOCT, MUTparHs. JJuHAMIKA YHCITEHHOCTH MOMYJISAIUM U eé
peryJIss.

JdemoHcTpanuu:

Tloprpetsr: A. I'ymbonear, K. @. Pynse, O. I'exkens.

Tabmuuer u cxemsn: kapra «Ilpuponnsie 30HBI 3emmu», «Cpeasl 0OWTAHHS OpraHU3MOBY,
«Doronepuoausm», «[lomymsinuny, «3aKOHOMEPHOCTH POCTa YHCICHHOCTH MOIMYISALMH HH(Y30pHH-
Tyenskny, «[Tumessle nenuy.

JlabopaTopHsie H npakTHYecKHe paboThI:

Jlaboparopras pabora Ne 3. «Mopdonorndeckne 0coOEHHOCTH PACTEHHH H3 pasHBIX MeECT
oOHTaHUS Y.

JlaGoparopras pabora Ne 4. «Bnusuue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KoJIeycay.

IIpaxtudeckas padora Ne 2. «[Toacu€T MIIOTHOCTH NOMYJIAIMM Pa3HBIX BUIOB PACTEHUN Y.

Tema 4. CooOmecTBa H IKOJIOTHYECKHE CHCTEMBI.

CoobmecTBo opranu3MoB — OGuonenos. CTpykTypel GuoleHo3a: BHIOBas, IMPOCTPAHCTBEHHAs,
Tpoduueckas (nmumesas). Bugs-nomunanTsl. Cesasu B OHoLEHO3E.

Okonorudyeckue cucTeMbl (3KocucTembl). I[loHatHe 00 3KocHcTeME HM  OHOTrEONEHO3E.
QyHKIMOHAIBHBIE KOMIOHEHTHl JKOCHCTEMBI: HPOIYLEHTHl, KOHCYMEHTHI, peayleHTsl. Kpyrosopor
BEINECTB M MOTOK 3HEPTHH B SKOcHcTeMe. Tpoduueckue (MUIIEBBIE) YPOBHH 3KOCHCTEMBI [Inmensre
nenu 1 cetd. OCHOBHBIE NOKa3aTeNu SKOCHCTEMBI: Gromacca, MpOAyKIMs. DKOIOTHUeCKHe THPaMHIBL:
NPOXYKIMH, 4YHCIEHHOCTH, Oumomaccel. CBOHCTBA 5KOCHCTEM: YCTOHYHMBOCTB, CAMOPETY/IAIHS,
pasBuTHe. CyKieccus.

IIpupomsele  5kocHmcTeMBl. DKOCHCTEMBI 036p M peK. DKOCHCTEMa XBOWHOIO MM
IIMPOKOTMCTBEHHOTO JIeca.

AHTPOTIOTeHHBIE  5KOCHCTEMBI. AIPOKOCHCTeMBL — YpOoskocHcTeMbl. bBuolormueckoe u
X034HCTBEHHOE 3HaYEHHE arpoIKOCUCTEM B YPOOIKOCHCTEM.

buopasnoobpasue kak (akrop ycroiumBocTH 3KocHcTeM. CoXpaHEeHHWE OHOIOrHYECKOro
paszHoobpa3us Ha 3emiie.

Vuenne B. W. Bepraackoro o 6uocdepe. I'pannisr, coctaB u crpykrypa Guocheprl. XKupoe
BemecTso ¥ ero Qynkiun. OcobeHHoctH OGuocdeps! Kak rnobanbHON 3KOCHCTEMBL. J[MHAMHYECKOE
paBHOBecHe U oOparHas cBs3b B 6uochepe.

KpyrosopoTsl BemecTs 1 6HOre0XUMHYECKUE IUKIIBI 3JIEMEHTOB (YIJIepoaa, a30Ta). 30Ha/ILHOCTh
ouocdeprr. OcHOBHBIE OHOMBI CYIITH.

YenosewectBo B Omoctepe 3emmn. AHTpormoreHHsle u3MeHeHHs B Ouoctepe. [nobGansubie
9KOJIOrHYECKHE IIPOBIEeMBL.

CocymecTBoBanne mpupoabl u denoBedecTa. Coxpanenume OHOpasHOOOpasus Kak OCHOBA
yeroduuBocTH Omocdeprl. OcHOBa panmUOHAIBHOTO YIPABICHUS IIPUPOJHEIMH peCypcaMM H HX
HCIIONIb30BaHuE. JlocTHKEHUS OHOIOTHHE H OXpaHa MPHUPOILL.

JdeMoncTpanun:



[Toprpersr: A. Ix. Tenciu, B. H. Cykau€s, B. M. Bepuanckuid.

Tabmumer u cxembl: «[Tumesble memu», «bHOLEHO3: cocTaB M CIpyKTypay, «lIpupoxnsie
coobmectBay, «llernu muTaEUaY, «IDKOIOrHYECKas MUpamuaay, «brocdepa n genosex», «IKkocucrema
IMAPOKOTHCTBEHHOr0 Jjieca», «DKoCHCTeMa XBOHWHOTrO iecay, «bHOLEHO3 BOmoEMay, «ATPOLECHO3Y,
«IIpuMepHBEIE AHTPOIIOTCHHBIE BO3ICHCTBHA HA HPHPOMY», «BakHeHIIHe WCTOYHHKA 3arpsa3HCHHA
BO3/yXa W TPYHTOBBIX BoJ», «[louBa — BaskHeHmas cocrassormas Guochepsly, «DaKTopsl Aerpafaniu
nous», «IlaprukoBeH 3¢dexT», «PaKTOPHl PaJHOAKTHBHOTO 3arpA3HeHus Omocdeprl», «OOmas
cTpykTypa Guocdepsry, «Pacmpoctpanenne ku3HH B Gmocdepe», «O30HOBbIA dKpaH Guocdepsiy,
«Kpyrosopor yriepona B 6uochepey, «KpyroBopor asora B IpUPOLIEY.

O6opynosanue: Mmozenb-ammmkauus «Tunuunsle OuomeHO3bI», repOapuii «PacTHTenBHBIE
coobmecTBay, KOUIEKIHH «BHomeH03», «BpeauTenn BaKHEHIIAX CEIbCKOXO3SHCTBEHHBIX KYJIBTYP»,
repGapii M KOJUIEKIIHH PacTeHH U KUBOTHBIX, IPUHAIJIEKAIINE K Pa3HbIM IKOJOTMYECKHM IPYIIIaM
onuoro Buaa, Kpacuas xaura Poccuiickolt @eneparuu, uzobpakeHnus OXpaHsSIEMBIX BUIOB PACTEHHH U
JKHBOTHBIX.



IJIAHUPYEMBIE PE3VJIbTATBI OCBOEHMA TTPOI'PAMMEBI II0 BUOJIOTMM HA BA30OBOM
VPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHNW/]

Cormacso ®I'OC COO, ycraHaBIMBArOTCS TPEOOBAHMS K Pe3ylbTaTaM OCBOEHHs 00yYarOIHMHUCH
IIPOrpamMM CpeHero oomero 06pa3oBaHys; JAYHOCTHEIM, METAIPEAMETHBIM H IIPEAMETHBIM.

JINYHOCTHBIE PE3YJIbTATHI

B CTpyKType JMYHOCTHBIX Pe3y/IBTAaTOB OCBOEHHs mpeamera «BHONOrHA» BHIICICHBI CIEAYIOMHe
COCTABJISIOIHE: OCO3HAHUE 00YYAIOMHUMHUCH POCCUHCKOH IpaKIaHCKOH HIASHTHYHOCTH — IOTOBHOCTH K
caMOpa3BUTHIO, CAMOCTOSTENEHOCTH M CaMOOIpe/IeIeHHIO, HalMIHe MOTHBAHA K 00y4yeHu10 GHOIIOTHH,
IIeIeHATIPaBIEHHOE Pa3BUTHE BHYTPEHHHX YOEKICHHH IMYIHOCTH HA OCHOBE KIIOYEBBIX HeHHOCTeH M
HCTOPHYECKHX TPATHIMH Pa3BHTHs GHOJIOTHYECKOro 3HaHHS, TOTOBHOCTH H CIOCOOHOCTH oOyvaromuxcs
PYKOBOJICTBOBATBCSI B CBOEH JEATENBHOCTH LEHHOCTHO-CMBICIOBBIMH YCTAHOBKAMH, IIPHCYIIMMH CHCTEME
BHONOTHYECKOr0 06pa3oBaHus, HAIMYUE KOJIOTHYECKOr0 MPAaBOCO3HAHMS, CTIOCOOHOCTH CTABUTH IEJIH H
CTPOUTH )XU3HEHHBIE IIAHBL

JIM9HOCTHEIE Pe3y/TBTAThl OCBOEHHs NpeameTa «BHONOTHAY» JOCTHraroTCs B €MHCTBE y4eOHOH H
BOCITHTATEIBHOM JEATEILHOCTH B COOTBETCTBHM C TPAMUIIMOHHBIMH POCCHHCKHMHM COIMOKYJIBTYpPHBIMH,
MCTOPAYECKMMH ¥ IyXOBHO-HPABCTBCHHBIMH ICHHOCTAMH, IPHHATHIME B OOIIECTBE INpaBHIIaMH H
HOpPMaMH IIOBEIEHUS W CIOCOOCTBYIOT MPOLECCAM CaMOIO3HAHMS, CaMOBOCIIMTaHHWA M CaMOpPasBHTHI,
Pa3sBUTHUs BHYTPEHHEH MO3UIMM TMIHOCTH, IIATPUOTH3MA, YBAKEHHUA K 3aKOHY U IIPABOTIOPAIKY, UEIOBEKY
Tpy/Ja ¥ CTapiIeMy MOKOJIEHHIO, B3aNMHOI0 yBaKeHHs, OEPEKHOT0 OTHOIICHHS K KYTbTYPHOMY HACIEIHIO
¥ Tpa[MIMSIM MHOTOHAIMOHATLHOTO Haposia Poccuiickoit denepaliuu, IPUPOJIE U OKpyKarolllel cpefe.

JIugHOCTHBIE pe3ynbTaThl OCBOeHHs YyueOHOro mpeamera «bHONOTHS» ODKHBI OTpPaXaTh
FOTOBHOCTh M CIIOCOGHOCTH 00YJAIOMHXCsS PYKOBOACTBOBATHCA COPMUPOBAHHON BHYTPEHHEH IMO3UIUEH
JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX OPHEHTAIWH, TO3HTUBHBIX BHYTPEHHUX YOE€KIeHHH, COOTBETCTBYIOIIHX
TPAIMIMOHHBIM LEHHOCTAM pOCCHHCKOro oOIiecTsa, paclIMpeHHe JKHU3HEHHOTO ONBITa M OMNBITA
JIeATEIFHOCTH B IPOIECCE PealM3allid OCHOBHBIX HarpaBlIEHHH BOCIHTATENbHOH ACSATENBHOCTH, B TOM
YHUCIIE B YACTH:

1) rpaskIaHCKOT0 BOCIIHTAHMS:

copMUPOBAHHOCTE TPaKAAHCKOH MO3UIMKM OOyJaromerocs Kak akTHBHOIO M OTBETCTBEHHOIO
YIeHa POCCHICKOro 0bInecTna;

OCO3HAHHME CBOMX KOHCTHTYIHOHHBIX ITpaB ¥ 00s3aHHOCTEH, YBKCHHE 3aKOHA B MPABONIOPsIKa;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM NEATENLHOCTH IIPH CO3/IaHWH y4eOHBIX NPOEKTOB, PELICHHH
yueOHBIX ¥ 1103HABATE/IBHBIX 33/1a4, BEIIOHEHUH OHOJIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTE ONPENENATh COOCTBEHHYIO TIO3HIHIO 10 OTHOIIEHHMIO K ABJICHHAM COBPEMEHHOH JKU3HH
U 00BACHATE e

YMEHHE YYHTHIBATE B CBOHX ACUCTBHAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO B3aMMOJIEHCTBHS JIIO/IeH
C pasHBIMH YOEKICHAIMH, KYJIbTYPHBIMH LEHHOCTAMH M COLHAIBHBIM ITONOKEHHEM;

FOTOBHOCTH K COTPYIHHYECTBY B IIPOIECCE COBMECTHOIO BBIIOMHEHUS y4€OHBIX, TO3HABATEIBHBIX H
HCCIIEOBATEIbCKAX 3a/ad, YBAKHTEIHHOrO OTHONIEHWS K MHEHMIO ONINOHEHTOB IIPH OOCYXKIeHHH
CIIOPHBIX BOIIPOCOB OMOMOIHYECKOr0 COAEPKaHUS;

TOTOBHOCTH K TYMAHHTAPHOW U BOJIOHTEPCKOH AEATEIBHOCTH,

2) NaTpHOTHYECKOr0 BOCIIHTAHUSA:

c(hOPMHPOBAHHOCTH POCCHHMCKON rpaKIaHCKOH MICHTHYHOCTH, IIATPHOTH3MA, YBOKEHHS K CBOEMY
HApoj1y, YyBCTBA OTBETCTBEHHOCTH Iepen POInHOMN, ropfocTy 3a CBOH kpail, cBoo PoauHy, CBOH A3BIK H
KYJIBTYpY, IPOILIOE U HACTOSIIee MHOTOHAIIMOHAIBHOr0 Hapoja Poccuu;

HEHHOCTHOE OTHOIUEHHE K IIPUPOJHOMY HACIEAMIO H TTAMSTHHKAM IMPUPO/IBI, JOCTHNKEHUAM Poccuu
B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHAX, TPYIE;

CIIOCOOHOCTH OIIEHMBATh BKJIAJ POCCHIMCKMX YYEHBIX B CTAHOBIEHHE W pa3BHTHE OMOJIOTHH,
MOHMMAHHSA 3HadeHWs OHOJOTHM B ITO3HAHWUH 3aKOHOB IIPUPO/IbI, B JKM3HM 4YeIOBEeKa M COBPEMEHHOIO
obrecTBa;

ujeiiHas yoexaEHHOCTh, FTOTOBHOCTh K CTY)KEHHIO M 3amuTe OTedyecTBa, OTBETCTBEHHOCTH 3@ €ro
cyisly;



3) AyX0BHO-HPABCTBEHHOI'0 BOCIIHTAHHA:

0CO3HaHHUE IyXOBHBIX [IEHHOCTEH POCCHIICKOTO HAapoa;

chOpMHPOBAaHHOCTE HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBE/ICHH,

CIIOCOOHOCTh OIEHHBATH CHTYALMIO M IPHHMMATh OCO3HAHHEBIC PEIICHHS, OPHECHTHPYACH Ha
MOPATbHO-HPABCTBEHHbIE HOPMBI H IIEHHOCTH;

0CO3HAHHUE JTMYHOTO BKJIa/a B MOCTPOCHUE YCTOHIHBOTO OyayInero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POAMTEAM, CO3JaHHIO CEMbH HA OCHOBE OCO3HAHHOTO
IIPHHATHS IEHHOCTEH CeMEHHOMN KH3HUA B COOTBETCTBUH C TPaJHIMIMH Haponos Poccun;

4) 3cTeTHYECKOIo BOCIIMTAHHA:

5CTETHYECKOE OTHOLICHHE K MUPY, BKJIOYAs SCTETHKY ObITa, HAYyYHOIO H TEXHHYECKOTO TBOPYECTBA,
cropTa, TpyZa, O0INEeCTBEHHBIX OTHOIIEHHH;

[IOHMMAaHKHe SMOIIMOHATEHOTO BO3IEUCTBUS HKHUBOM MPHPOIBI H €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIP@KCHHIO B pPa3HBIX BHAaX HCKYCCTB3, CTPEMIIEHHE MPOSBIATL KadecTBa
TBOPYECKOH JIMYHOCTH;

5) ¢usnyeckoro BocHHTAHHHA, (QOPMHPOBAHHA KYJbLTYPHLI 3J0POBbS H 3MOIHOHAJIBLHOIO
0JIaromoJryans:

NOHHMaHWE ¥ peanus3amus 370poBoro M OesomacHoro obpasza JKH3HH (310pOBOE ITMTaHHE,
co6III0/IEHNE THIHEHHYECKHX IPaBUIl 1 HOpM, cOQTaHCHPOBAHHBIN PEXUM 3aHATHH M OTJIbIXA, PEryJIsIpHAs
u3MUUecKas aKTHBHOCTB), OEPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO OTHOIIEHHS K COOCTBEHHOMY
bH3nIECKOMY H IICHXHYECKOMY 3[[0POBBIO;

MOHMMAHHE [EHHOCTH MPABAI HHIMBUIYATFHOTO M KOJUIEKTMBHOrO 6€30MaCHOTO IOBEJICHHS B
CHTYaL[HIX, YTPOXKAIOIMIMX 3J0POBBIO U KU3HH JIONEH;

0CO3HAHHE IOCJICACTBAN K HENPHATHAS BPEAHBIX IPUBBIYEK (YIIOTpeONeHUs aIKorois, HapKOTHKOB,
KypeHH);

6) TPYAOBOTO BOCIIHTAHMA!

rOTOBHOCTH K TPYAY, OCO3HaHHE IIEHHOCTH MacTEPCTRa, TPYA0MO0Hne;

FOTOBHOCTE K AKTHBHOM J[EATE/IbHOCTH TEXHOJOTHYECKOH H COLHAIbHOM HaIpaBJICHHOCTH,
CII0COOHOCTS HHHUIIHHPOBATE, INIAHUPOBATE U CAMOCTOSATENILHO BBINOIHATE TAKYIO JICSTEIBHOCTD;

MHTEpeC K pasiuuHbM chepam npodeccHOHANBHOM NeaTebHOCTH, YMEHHE COBEPLIATh OCO3HAHHBIN
BBIOOp Oyayieii npod)ecCHH U peamn30BEIBATE COOCTBECHHEIE KU3HEHHEIC ILIAHEI,

FOTOBHOCTE H cII0cOGHOCTE K 006pa30oBaHMIO ¥ caM000pa30BaHHIO HA NPOTSKEHUH BCEH JKH3HH,

7) 3K0JIOTHYECKOT0 BOCIIMTAHMS:

IKOJIOTMYECKH Ienecoo0pasHoe OTHOIIEHHE K PHPOJie KaK HCTOYHUKY JKM3HHM Ha 3eMile, OCHOBE €&
CYIIECTBOBaHHS,

TIOBBIIEHUE YPOBHS SKOJIOTHYECKON KyIbTYpPBI: PHOOPETEHHE OIBITA IJIAHHPOBaHKA MOCTYIIKOB
OIIEHKH UX BO3MOIKHBIX IIOC/IEACTBHI I OKPYKaIOLIEeH Cpebl;

0cO3HaHHE IN100aTBHOro XapakTepa K0JIOTHYeCKAX pobiIeM u ImyTeH X pelIeHw s,

CIOCOOGHOCTh MCIIONB30BaTh HpHOOpeTaeMble NpH H3y4YeHUHM OHOJIOTHM 3HAHHMS M YMEHHS IpH
pemenun npobiieM, CBS3aHHBIX C pPaMOHAIBHBIM IPHPOJIONONb30BaHUEM (COOJIO/ICHHE IpaBHII
MOBEJCHHSA B IPUPOJiE, HANPaBICHHEIX HA COXPAHEHHWE PABHOBECHA B SKOCHCTEMax, OXpaHy BHJIOB,
sxocucTeM, buocdepsr);

aKTHBHOE HENpHATHE NEHCTBHH, NPHHOCSINNX BpEJ OKpYKaromeHd NPHUPOMHOH cpele, yMCEHHE
IIPOTHO3MPOBATh HEGNATrONPUSTHBIE BKOJOIHYECKHE TOCTEACTBHS TIPEANPHHAMAEMBIX JCHCTBHH |
HIpeaoTBpallaTh UX;

HAJIWYHE PA3BUTOTO SKONOTHYECKOTO MBIIUICHHS, 3KOJIOrHYECKOH KYJIBTYPEI, OMBITA ACATEIBHOCTH
5KO/IOTHYECKOM  HANpaBIeHHOCTH, YMEHHS  PYKOBOJACTBOBAaThCA MMM B II03HABAaTeNbHOMH,
KOMMYHHKAaTHBHOH M COIJHANBHOM MPaKTHKE, TOTOBHOCTH K YYacTHIO B IPAKTHYECKOH AEATEILHOCTH
9KOIOTHYEeCKON HAIpaBIEHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHHA:

c(hOpMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIEN0 COBPEMEHHOMY YPOBHIO Da3BHTHS HayKH
U OOINEeCTBEHHON MPAKTHKH, OCHOBAHHOTO HA JIHANIOre KYyJBTYpP, CHOCOOCTBYHOLIEIO OCO3HAHHIO CBOETO
MECTa B IIOJUKYJIBTYPHOM MHPE;

COBEPIUIEHCTBOBAHKE S3BIKOBOM M YMTATENBCKOH KyIbTYPhl KaK CPe[CTBA B3aUMOJCHCTBHSA MEKIY
JTIOBMY H TIO3HAHHUA MHPA;



MOHUMAHHE crenHbuKH 6HONOrHH KaK HayKH, OCO3HAHMA € posH B (POPMUPOBAHHMH PAIIHOHATEHOTO
HAYYHOTO MBIIUIEHHS, CO3JAHMH LENOCTHOTO IpPEACTaBNeHHs 00 OKPYKalomeM MHPE Kak O €IMHCTBE
IpEpPOJIBI, UenoBeKa M OOmIeCTBa, B MO3HAHWM NPHPOIHBIX 3aKOHOMEPHOCTEH M pelleHHH mpobrieM
COXpaHEHHs IPHPOAHOTO PABHOBECHS;

y6eXIEHHOCTh B 3HAYMMOCTH OWOJIOTHH UL COBPEMEHHOH IMBHIM3AlMM: OOECIEYCHHS HOBOTO
YPOBHS Pa3BUTHS MEIHIAHEI, CO3/IaHHE MEPCIIEKTUBHBIX OHOTEXHONOTHH, CIOCOOHBIX pelIaTh PeCypCHBIE
IPOGIIEMBI Pa3BUTHA YENOBEYECTBA, TOUCKA MyTeH BBIXOMA U3 IVIOOATBHBIX SKOIOTHYECKHX MpobrieM H
obecreueHus repexoja K YCTOMYMBOMY pPa3BHUTHIO, PallMOHAJIbHOMY HMCIOJIB30BAHHIO ITIPHPOIHBIX
pecypcoB u (H)OPMHPOBAHHEO HOBBIX CTAH/IAPTOB XKU3HU;

3aHHTEPECOBAHHOCTH B MOJTyYeHUH GHONOrHYECKUX 3HAHUH B IEJISX MOBBIEHNHS 00men KyIbTyphl,
€CTECTBEHHO-HAYYHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4acTH  (YHKIMOHAILHOW  TIPaMOTHOCTH
oOygaromuxcs, GopMEpyeEMOit IPH H3ydeHUH OGHOTOTHH;

[IOHMMaHHE CYIIHOCTH METOJIOB [O3HAHUS, MCIONB3YEeMBIX B €CTECTBEHHBIX HAyKaxX, CIOCOOHOCTH
HCIIONB30BATh IOJNydaeMble 3HAHUS UL aHamu3a M OOBACHEHHs SBIEHHH OKPYKAIOIIEro MHupa H
NPOUCXOIAIMX B HEM HW3MEHEeHMi, yMeHHE Aenarb 0OOCHOBAHHBIC 3aK/IOYCHHs HA OCHOBE HAayYHBIX
($aKTOB ¥ MMEIOIIHUXCS JAHHAIX C IIENIbIO NOTYYEHHMS I0CTOBEPHBIX BBIBOJIOB;

CrIocOGHOCTS CAMOCTOATENLHO MCIOJB30BATE OMOJIOTHYECKHe 3HAHWUS [UIS pelleHHs HpobiaeM B
peabHbIX JKU3HEHHbIX CUTYaIlHAX;

0CO3HAHWE IEHHOCTH HAYYHOM J[EATeNbHOCTH, TOTOBHOCTH OCYIIECTBIATH MPOEKTHYIO H
MCCIIEIOBATENBCKYIO IeATeTbHOCTD HHAUBUAYAIBHO H B IPYIIIE,;

FOTOBHOCTh H CIIOCOOHOCTH K HENpephIBHOMY 00pa3oBaHHIO M caM00Opa3’0BaHHIO, K AKTHUBHOMY
ITOJTyYEHHIO HOBBIX 3HAHMI 110 GHOJIOTHH B COOTBETCTBUH C KU3HEHHBIMH NOTPEOHOCTSIMH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpeMeTHbIE Pe3yIbTaThl OCBOGHHS yueOHOro mpeaMera «bHOMOTHS» BKIIOYAIOT: 3HAYUMEIE
mis  GOpMHMpPOBaHMS ~ MHUPOBO33PEHHS.  OOYYAIONIMXCS — MEXKAHCIHUIUIMHADHBIE — (MEXIIPEeIMETHBIE)
obImeHayJHbIe MOHATHA, OTPAXKAIOIIHE METOCTHOCTh HAyYHOH KapTHHBI MHpPa M CHeIU(GHKY METOJ0B
[O3HAHUSA, MCIOJB3YEMEIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DSHEPIHs, SBJICHHE, IIPOILECC, CHCTEMA,
HAyuHBIH (aKT, TPUHIMIL, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHd, HCCieJoBaHWE, HaOIIOZICHHE,
H3MEpeHHe, OKCIEPUMEHT M JAPYTHX), YyHHBepcalbHble yueOHbIC Je#icTBuA (TIO3HABATENBHBIE,
KOMMYHHKATHBHBIE, PETYIATHBHEIE), 0becmeunBatonye hopMuposanne GyHKIIHOHAIBHOX IPaAMOTHOCTH H
COIMAILHOM KOMITETeHIMH OOydyaromuxcs, CrHocoOHOCTh O0yYalommMXcsli HCIONB30BaTh OCBOCHHEBIE
MEKIMCIUILIMHADHEIE, MHPOBO33pEHYECKHE 3HAHMS M YHUBEpCalbHbIE ydeOHBIE JEHCTBHA B
MO3HABATEIHHON H COIMAIIBHOM ITPaKTHKE.

MeranpeMeTHbIE Pe3yabTaThl OCBOEHHs IPOrpaMMbl cpefiHero obmero o0pa3oBaHHs MOJDKHEI
OTpa)xark;

OBiafeHne YHHBePCcAAbHBIMH Y4eOHBIMH NM03HABATE/ILHBIMH ACHCTBHAMH:

1) 6a3oBbIe JorHYecKHe AedcTBHS:

CaMOCTOATENBHO (POPMYITHPOBATE H aKTYaAIH3HPOBATh IIPOOJIEMY, PACCMATPHBATE €€ BCECTOPOHHE,

HCIIONIB30BATE IIPH OCBOGHHH 3HAHHM NPHEMEl JIOTHYECKOrO MBIIUICHHS (aHAiIM3a, CHHTE3a,
cpaBHEHHs, Kiaccuukanuu, o00OIEeHUs), PACKPBIBATh CMBICH OUONOrHYECKUX MOHATHH (BBLAEIATH HX
XapakTepHbIe IPU3HAKY, YCTAHABIUBATE CBSI3U C IPYTHMH TIOHSTHSIMH);

OIPENeNATh LEIH OEeSTeJbHOCTH, 3aJaBas IapaMeTphl H KPHUTEPHH HX NOCTHIKEHHS, COOTHOCHTH
Pe3yJIbTaThl AEATEIbHOCTH C IIOCTABICHHBIMH LIEIISIMH;

HCIIONBE30BaTh OHONOrHYECKHe NOHATHS A 00bAcHeHUS (PaKTOB U SBICHUH XXUBOH IIPUPOJIBI;

CTPOUTH JIOTHYECKHWE paccyXueHus (MHAYKTHBHBIC, AeIyKTHBHBIE, IO AHAJIOTUH), BHIABJIATH
3aKOHOMEPHOCTH M IIPOTHBOPEYHS B pacCMaTpHBaeMbBIX SBICHUAX, (GOPMYJHPOBAaTh BBIBOABI H
3aKITFOYUEHHS,;

MPHMEHSATh CXeMHO-MO/INIBHBIE CPECTBA UL IPECTABICHHS CYIIECTBEHHEIX CBA3€H H OTHOIICHUA
B M3y4aeMBIX OHOIOTHYECKUX 00BEeKTaxX, 4 TAKKE IMPOTUBOPEUHH Pa3HOTO PO/ia, BEIABIEHHBIX B PA3IHYHEIX
HHOOPMAIIMOHHBIX HCTOYHHAKAX

paspabaTeiBaTh IUIAH pELICEHHS OpoOJIeMBl ¢ Y4€TOM aHalIW3a HMEIOMIMXCA MaTepHaJIbHBIX H
HeMaTepHATLHBIX PECypCoOB;



BHOCHTH KOPPEKTHBBI B JEATEILHOCTB, OIEHHBATh COOTBETCTBHE PE3YJIBTATOB IENAM, OLCHHBATE
PHCKH TIOCIIE/ICTBHM JeATEIIHOCTH;

KOODAMHHPOBATh U BBINIOIHATH PAGOTY B YCIOBHSX PealbHOT0, BAPTYAIBHOT0 ¥ KOMOHMHHPOBAHHOTO
B3aHUMOJIEHCTBHA;

Pa3BUBATH KPEATUBHOE MBIIIUICHHE IIPH PENICHUH KU3HEHHBIX IIPOGTIeM.

2) 6a30BBIE HCCTEI0BATEIbCKHE IEHCTBHS:

BIAJECTh HaBBIKAMH y4eOHO-HCCIIeOBATEIbCKOM M IPOEKTHOH JIeSTENbHOCTH, HAaBBIKAMH
paspemrenus mpobieM, CIIocOOHOCTHI0 B TOTOBHOCTBIO K CAMOCTOSTENbHOMY IOHCKY METOIOB PEIICHHA
ITPAKTHYECKHX 3384, IPUMEHEHHUIO Pas3IHIHBIX METOZIOB IO3HAHHS;

HCITONIB30BaTh Pa3/IMYHbIC BH/BI ACATEILHOCTH T10 TOMYYEHHIO HOBOTO 3HAHMS, €r0 HHTEPIPETAlH,
IpeoOpasOBaHMIO ¥ TPAMEHEHHIO B y4eGHBIX CHTYyallWsX, B TOM WYHC/Ie [IPH CO3JAHHH YYCOHBIX H
COIMAJIbHBIX TPOEKTOB;

dopMupoBaTh HAy4HBIA THI MBINUICHHS, BIAJETh HAYYHOH TEPMHHOIOIHEH, KIIOYEBHIMH
TMOHATHSMHA U METOJIaMH;

cTaBHTh W (HOPMYIHPOBATE COOCTBEHHBIE 3a/1a4d B 00pa3oBaTE/IbHON NEATEBHOCTH H JKM3HCHHBIX
CHTYyamusX;

BBIABIIATH [IPUYMHHO-CIICACTBCHHBIE CBA3H M aKTyalM3HpOBaTh 3aJady, BBIIBHraTh IHIOTE3y €&
peleHusi, HAXOJMTh APTYMEHTBI JUIA I0Ka3aTelbCTBA CBOMX YTBEPIKICHHM, 3a1aBaTh MapaMeTpel H
KPHTEPUH PEIICHHS;

aHAJIM3UPOBATh MOJYYECHHbIC B XOZE PEINEHMS 3a4a4d pPe3yibTaThl, KPHTHYECKH OLECHHBATH HX
JOCTOBEPHOCTH, MPOTHO3UPOBATE U3MEHEHHE B HOBBIX YCJIOBHSAX;

1aBaTh OIEHKY HOBBIM CHTYaLUsIM, OLIEHHBATh NPHOOPETEHHBIN OIIBIT;

OCYIIECTBIIATh IENECHANPABIEHHbI [OHCK IIEPeHOCa CPeJCTB M CHoco0OB  JEHCTBHA B
npo(heCcCHOHATBHYIO CPEY;

YMETh MEPEHOCHTH 3HAHHUS B IO3HABATENIEHYIO H IIPAKTHYECKYIO 00/1aCTH XU3HEACATEIBHOCTH;

YMETh UHTETPUPOBATH 3HAHHS H3 Pa3HBIX IPEIMETHBIX 00IacTeH;

BbIZIBHTAaTh HOBbIE MJCH, NPEUIAraTh OPUTHHAIBHEIE IIOIXO/BI M PEIMICHHMSA, CTABHTH HPOOIEMBl U
3aj1a4M, JOIMYCKAIOIUe albTePHATHBHbIC PEIICHHS.

3) paGora ¢ nHpoOpManueii:

OPHEHTHPOBATECA B PA3IMYHBIX UCTOYHHKAX HMH(oOpMarmu (Tekcre y4eGHOro mocobus, HaydHO-
NOIIYJIPHOM THTepaType, GHONOTMYECKHX CIIOBAPAX M CIPABOYHHKAX, KOMIBIOTCPHBIX 0a3ax JaHHBIX, B
WHTepHeTE), AHATM3UPOBATE MH(POPMAIHIO DPA3THMYHBIX BHAOB H (GOPM NPEICTABICHHS, KPHTHICCKH
OLIEHUBATH €€ J0CTOBEPHOCTE U HEITPOTHBOPEUHBOCTE;,

hopMyITHpOBATH 3aNpPOCH X IPAMEHATE Pa3IHYHEIE METO/IBI MPH MOHCKE H 0TO0pe GHONOrHIecKoM
nadopMaIEi, He0OXOIUMOM UL BEIIOMHEHAs yIeOHBIX 3a/1a%;

npuoGpeTarh  ONBIT  HCIONB30BAHHS  HH(OPMAIMOHHO-KOMMYHHKATHBHBIX — TEXHOJIOTHH,
COBEPIIEHCTBOBATH KYJIbTyPy aKTHBHOTO HCIIOJIb30BAHMS Pa3IHYHBIX TOMCKOBBIX CHCTEM;

CAMOCTOSITEBHO BHIOHpATh ONTHMANbHYIO (GopMy HpeacTaBiIeHHs Omonormdeckoi uadopmanuu
(cxeMbl, rpad MKy, IHATPAMMBEIL, TaGIHIIB], PUCYHKH U APYTOE);

HCIIONB30BATh HAYYHEI A3BIK B Ka4ecTBE CPEJICTBA MpH pabore ¢ OHONOrHYecKol HHGOpMAIMei:
MPUMEHSTh XUMHUECKHe, (U3AIECKHe U MAaTeMATHYECKHE 3HAKM M CHMBOJBL (OPMYIBL abbperuarypy,
HOMEHKJIATyPY, HCIIONB30BaTh U Mpeo0pa30BbIBaTh 3HAKOBO-CHMBOJIMYCCKHE CPEICTBA HATIAIHOCTH;

BIIaJeTh HABBIKAMH PACTIO3HABAHWS M 3alIMTEL HHOOpMAIHH, MHPOPMANHOHHOH Ge30MacHOCTH
JTAYHOCTH.

ORJj1ajieHHe YHHBEPCAILHBIMH KOMMYHHKATHBHBIMH JXeHCTBHAME:

1) odbmenne:

OCYIIECTBIATE KOMMYHHKAIHH BO BCeX cdepax JKH3HH, aKTWBHO YYacTBOBAThH B JHAIOre HIH
JMCKYCCHH IO CyLIecTBY oOCyxjaemoi TeMbl (yMECHWE 3aiaBaTb BOIPOCEHL, BBICKA3bIBATE CYMICHUA
OTHOCHTE/IHHO BBITONHEHHs MpeUTaraeMol 3ajadH, YYHTHIBATh MHTEPECH H COIIACOBAHHOCTH IO3HIHH
APYTHX YYaCTHHUKOB JAHAJIOTa UM JIUCKYCCHH);

pacrozHapaTh HeBepOaIbHBIE CpejcTBa OOMIEHWs, IOHMMATh 3HAYCHHC CONMAIBHBIX 3HAKOB,
MPE/NOCEUIOK BO3HUKHOBEHHsS KOH(IMKTHBIX CHTYallHi, yMETh CMAr4arh KOH(QUIMKTEl H BECTH
MIePEroBOPEI;



BJAJeTh pa3lIHYHBIMA crioco0amMu OOIICHMA M B3aUMOJACHCTBHA, NIOHMMATh HAMEPEHHS APYIHX
mofielt, TPOSBIATh YBOXKATEIFHOE OTHOLICHHE K COOECEIHHKY H B KOPPEKTHOH (opme HOpMyIHMpOBaTh
CBOHM BO3payKEHHS;

Pa3BEPHYTO U JIOTHYHO M3/IaraTh CBOIO TOUKY 3PEHHS ¢ MCIOB30BAHUEM A3BIKOBEIX CPEJICTB.

2) coBMeCTHASA AeATeNbHOCTh:

[IOHAMATh ¥ MCIOJIH30BaTh NPEUMYINECTBAa KOMAaHIHOK ¥ WHIMBHYaIbHOH pabOTHI IIPH PEINEHHH
Ouomoruyeckoifi mpoGnemMsl, OOOCHOBBIBATE  HEOOXOAMMOCTH  NPHMEHEHMsS IPYNIOBBIX  (Gopm
B3aMMOJIENCTBHA IPH peleHHn y4eOHol 3a1a4n;

BHIOMpATh TEMAaTHKY M METOIBl COBMECTHBIX JEHCTBHH ¢ y4€roM OOIMHX HMHTEPECOB H
BO3MOJKHOCTEH Ka)I0r0 4IeHa KOJJIEKTHBA;

IPHHAMATH LEeIH COBMECTHON AEATEIbHOCTH, OPraHH30BhIBATL U KOOPAUHHUPOBATH ACHCTBHA IO €€
JOCTHIKEHHIO: COCTABJIATH ILIAH ACHCTBHHA, paclipeneNaTh POy ¢ y9€TOM MHEHHH y4acTHHKOB, 00CyXaaTh
pe3yJIbTaThl COBMECTHOM paboTEL;

OIEHHBATh KAdyeCcTBO CBOEr0 BKJIAAAa M KaXJOT0 yYacTHHKa KOMAHABI B 0OLMil pesynbTaTr I10
pa3paboTaHHBIM KPHTEPHUSIM;

npeajiaraTe HOBBIE IPOEKTHI, OIEHUBATh HMIEM C TO3MLUHH HOBH3HBL, OPHIHHAIIBHOCTH,
IPaKTUYECKOH 3HAYMMOCTH,

OCYIIECTBIIATh ITO3UTHBHOE CTPAaTErd4eckoe IIOBEJACHHE B DAa3/MYHBIX CHTYalHiX, IPOSBIATH
TBOPYECTBO ¥ BOOOpakeHne, OBITh HHUITMATHBHBIM.

OsiaieHne yHHBEPCAIbHBIMHA Pery.ISTHBHLIMH JeHCTBHAMM:

1) camoopranusanus:

MCIIOJIb30BaTh OMOJIOTHYECKHE 3HAHMA /UIA BBIABICHHs MpoO/IeM H HX pEIIEeHHS B JKH3HEHHBIX M
yueOHBIX CUTYyalHsX;

BBIOMpPATE Ha OCHOBE OMOJIOrHYEeCKUX 3HAHUI 1[e/IeBbIe H CMBICIIOBEIE YCTAHOBKH B CBOMX JIEHCTBHAX
1 [IOCTYIIKaX 10 OTHOIIEHHIO K KUBOM MPHUPOJIE, CBOEMY 310POBEIO H 3J0POBBIO OKPYKAIOIIHX

CaMOCTOSTENIEHO OCYIIECTBIATH ITO3HABATEIBHYIO JEATEILHOCTh, BBIARIATE IIPOOIEMEI, CTABUTE U
(dhopMyIHpOBATE COOCTBEHHEBIE 331241 B 00Pa30BaTENILHOM JICATEILHOCTH Y )KU3HEHHBIX CHTYAIHIX;

CaMOCTOATENBHO COCTABIATH IUIAH peleHHs IpodieMBl ¢ y4ETOM HMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEAIIOYTEHHIA;

J1aBaTh OIIEHKY HOBBIM CUTYALIUsIM;

pacIIHpATH paMKH y4eOHOIro IpeaMeTa Ha OCHOBE JIMYHBIX MIPENOYTEHHH;

JlenaTh OCO3HAHHBIM BEIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3@ PEIICHHE;

OLIEHUBATH NPHOOPETEHHEIH ONBIT;

crocobeTBoBaTh HOPMUPOBAHUIO U MPOSIBIACHUIO IIMPOKON SPYAUIUA B Pa3HBIX 00NACTIX 3HAHUM,
TIOCTOSTHHO MOBBIIATE CBOH 00pa3oBaTENbHEIN M KyJIbTYPHBIH YPOBCHb.

2) CAMOKOHTPOJIb:

JABATh OIEHKY HOBLIM CUTYAI[USM, BHOCUTE KOPPEKTUBEI B JEATEIEHOCTD, OIIEHUBATE COOTBETCTBHE
PE3yJIbTATOB LEJIM;

BJIaZIeTh HAaBBIKAMH IO3HARAaTENBLHOW pedreKCHH Kak OCO3HAHHSA COBEPIIAEMBIX MAECHCTBHH H
MBICITHTENIBHBIX MPOIIECCOB, HX Pe3YJILTATOB M OCHOBAHUIA, HCIIOIB30BATh TPUEMBI Pe()IEKCUH JTIs OLEHKH
CHTYyaluH, BEIOOpA BEPHOTO PEIICHNA;

YMETh OIIEHUBATh PUCKU H CBOEBPEMEHHO MPUHUMATH PEIICHHS 10 HX CHHIKECHHUIO;

IIPUHAMATE MOTUBBI ¥ apryMEHTEI JAPYTUX [IPU aHaI|3e Pe3yabTaToB JesTelbHOCTH;

3) npunaTHe cebs W ApyrUX:

IPHHAMATH ce0s, IOHAMas CBOM HEJJOCTATKH H IOCTOMHCTBA;

IPUHUMATE MOTUBEI U apryMEHTEI APYTHX [IPU aHAIH3E PE3yIbTaTOB JAESTEILHOCTH;

IPH3HABaTh CBOE [IPaBO U NPABO JPYTHX HA OINHOKH;

Pa3sBHBATE CIOCOOHOCTD IOHUMATh MUP C MO3UIHK APYTOro 4eloBeKa.

HPEIMETHBIE PE3VJIBTATHI

IIpenmeTHbIe pe3ympTaThl ocBoeHUs nporpamMmbl COO no Guonoruu Ha 6a30BOM YPOBHE BKIIIOYAIOT
creruduyeckue i yuebHoro npeaMera «BHOIOrHA» HAyYHEIE 3HAHKS, YMEHHS W CIIOCOOBI JIeHCTBHH 110
OCBOGHHIO, MHTEPIpETAllMd M MpeoOpa3oBaHMIO 3HAHWU, BHJBI JEATENILHOCTH IO IIOJYYEHHIO HOBOTO



3HAHHUS ¥ TPUMEHEHHIO 3HAHWN B PasIMYHBIX Y4eOHBIX CHUTYallHsaX, a TaKke B PCAlbHBIX JKM3HCHHBIX
CHTyaIsAX, CBA3aHHBIX ¢ OGuonmoruedf. B mporpamme NpeJMETHBIC PE3yNbTATHL MPEJACTABICHEL 10 rojam
o0y4deHns.

[IpeaMeTHEIE PE3YJIBTATBl OCBOCHHS yuebHoro mnpeamera «buonorus» e 10 wrnacce NOIDKHEL
OTpakars:

chOpMHPOBAHHOCTE 3HAHHMI 0 MeCTe ¥ POJM GUONOTHH B CHCTEME HAYYHOTO 3HAHHS €CTECTBEHHBIX
HayK, B (DOPMHPOBAHHH COBDEMEHHOH €CTECTBEHHO-HAYYIHOH KapTHHEI MHPa H HayqHOTO MHPOBO33PEHHL,
0 BKIAje POCCHHCKHX M 3apyOekKHBIX yYEHBLIX-OMOJIOrOB B Pa3BUTHE Gruosiorny, (QYHKIHOHAIBHON
IPaMOTHOCTH YeJIOBEKa IS PEIeHH)s KU3HSHHBIX 3a/1a4;

YMEHHE PacKphIBATb COJEPKaHHe OHONOTHYECKAX TePMHHOB M NOHATHH: XU3HB, KIETKA, OPraHH3M,
meraGomm3m (0OMeH BEMIECTB M IPEBpAINCHHE 3HEPrHH), TOMEOCTas3 (camoperynanus), ypOBHEBast
OpraHu3aIys JKUBBIX CHCTEM, CAMOBOCIIPOM3BECHHE (PENPOAYKIS), HACIEACTBEHHOCTD, H3MCHIHBOCTE,
POCT U pa3BUTHE;

YMEHHE U3/iarars OHOIOrHYecKHe TeOpHH (KIETOYHAd, XPOMOCOMHAs, MyTalnOHHAs, ICHTpaTbHAd
xorMa MoNekynspHo# Guonoruu), 3akomsl (I. Menzens, T. Mopraua, H. Y. Basmiosa) u ydeHHS (0
[EHTpax MHOr00Gpasys | IIPOMCXOXKACHHS Ky TbTYpHEIX pacTeruil H. M. Basuosa), onpe/iensTh TPaHUIIE]
UX TIPUMEHHMOCTH K XKHBBIM CHCTEMAaM;

yMEHHe BJaJIeTh METOAaMH HAYYHOTO MO3HAHWS B OMONOrMH: HAOIIONEHWE M ONHCAHHE JKHUBBIX
CHCTEM, TPOIECCOB U SBJICHM, OPraHU3aIMs U MpoBe/ieHre OHONOrHYECKOro SKCIepUMEHTa, BEUIBIDKCHUC
MMOTe3bl, BHIIBIEHHE 3aBHCHMOCTH MEXIy HCCIEAYEMBIMH BEIHYMHAMH, OOBACHEHHE IOMYYCHHBIX
pesy/IbTaTOB, HCIONB30BAHHEIX HAyYHBIX NOHSTHH, TCOPHHM H 3aKOHOB, YMEHHE [€IaTh BBIBOIEI Ha
OCHOBAHHH IMOTy4EHHBIX Pe3yIbTATOB,

YyMEHHE BBUIENATH CYIICCTBCHHBIC TNPH3HAKH BHPYCOB, KJIETOK IIPOKApUOT W  SYKapHOT,
OTHOK/IETOUHBIX ¥ MHOTOKIETOYHBIX OpraHW3MOB, OCOOEGHHOCTH IIPOLECCOB: OOMEHa BEIICCTB H
IpeBpAIeHHs SHEPTHH B KJIETKe, (HOTOCHHTE3a, TUTACTHYECKOTO U SHEPreTHIecKoro 0OMeHa, XeMOCHHTE3a,
MHTO3a, Meif03a, OII0A0TBOPEHHS, PA3MHOXKEHHUSA, WH/IMBH/yabHOTO Pa3BUTHs Opranu3ma (OHTOreHes);

yMEHHAE TPUMEHATh MOTydeHHbIE 3HAHKS Ui OOBACHEHHUs GHOIOTHYECKUX IPOLECCOB U SBIICHUH,
JUIS TIPUHSATHS TPaKTHYECKHX DPEHIEHHH B NMOBCCAHEBHOH JKH3HH C LEIBIO obecrmeueHus 6€30MacCHOCTH
CBOEr0 3/I0POBbS M 3IOPOBBS OKPYXKAIOIMMX JIEOEH, COOMIONEHHS HOPM TPaMOTHOTO IOBCACHHS B
OKpyJKaloIIel IPHPOIHOH cpejie, HOHAMAaHHE HEOOXO0IMMOCTH HCTIOJB30BAHMS JOCTIKEHUH COBpeMeHHOH
GHONIOrHHA ¥ OMOTEXHOJOTHH IS PAlMOHAIEHOI0 IIPHPOAOIIOIB30BAHHUS;

yMEHHE DEINaTh >IeMEeHTapHble TeHeTHUeCKHEe 33/[ad¥ Ha MOHO- W JUTHOPHIHOE CKPEIMBAHHE,
CLIEIUIEHHOE HAaC/IeI0BAHHE, COCTABIATH CXEMBI MOHOTHOPHIHOTO CKpelNMBaHHS I IpEICKa3aHusd
HaCclIe[I0BaHHs IIPH3HAKOB Yy OPIaHU3MOB;

yMeHHe BEINONHATE Ta6OpaTOPHEIE W IpaKTHdeckue paboTsl, coOojaTh NMpaBHila OpH pabote ¢
y4eOHBIM 1 1abopaTopHEIM 060pYI0BAHUEM

YMEHHE KPHTHYECKH OIEHHBATb ¥ HHTEPIPETHPOBaTh HHPOPMALUIO OHONOrHISCKOr0 COMEPKAHMS,
BKJIFOYAIOIIYIO TICEB/IOHAYYHEIE 3HAHMS M3 Pa3IMYHBIX HCTOYHMKOB (CPEACTBA MaccoBOH uH(pOpManuy,
HAYYHO-TIONY/ISPHBIE MaTepHalTbl), STHYECKHE AaCTeKTHl COBPEMEHHBIX WCCIe[oBaHMH B Guonoruy,
MEIHMIMHE, OHOTEXHOJIOTHH;

YMEeHHe CO31aBaTh COOCTBEHHBIC NMHCHMEHHBIC M yCTHBIE cOOOmIeHHsd, 0600mas OHOMOrHIecKyio
HHPOPMAITVIO U3 HECKOIBKUX HCTOYHHKOB, FPAMOTHO HCTIOJB30BATh IOHSTHIHBIN anmapar 6uosIorHy.

TIpeIMeTHBIE pPe3yIBTATEl OCBOCHHS yueGHOrO mpezmera «buonmorus» e 11 Knacce IONKHBI
OTpaXkaTh:

chOpMHUPOBAHHOCTS 3HAHUH 0 MECTe U POJik GHOJIOTHH B CHCTEME HAYYHOrO 3HAHM €CTECTBCHHbIX
HayK, B (JOPMHPOBAHHHA COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MHPA M HAyYHOTO MUPOBO33pEHHA,
0 BKJAJle POCCHHCKMX M 3apyOexkHbIX Y4EHBIX-OMOTOroB B pa3BaTHE OHONOTHH, (GYHKIHOHATBHOH
rPaMOTHOCTH YeJIOBeKa JUIS PeIeHHs JKU3HEHHBIX 3a/1a4;

yMEHME PpacKphIBAaTh CONEp)KaHHE OHOJOTMYECKMX TEPMHHOB M NOHATHH: BHJ, NOIYJISITHL,
reHoOHI, 3BOIOLMS, ABMKYIHE CHIBl ((aKTOpsl) 3BOIIONHH, IPHCIIOCOOIEHHOCTE OPraHU3MOB,
BHI006pa30OBaHue, SKOJOTHYECKHE (aKTOphl, HIKOCHCTEMA, IPOAYLIEHTBI, KOHCYMCHTBI, PCAYLCHTR, HCIH
MATAHHA, SKOJIOTHYecKas mupamMuia, Guoreonesos, ouocdepa;

yMeHHe M37araTh OHOJNOTHYECKHE TeOpHH (3BomonuoHHas Teopus Y. JlapBuHA, CHHTETHYECKA
TEOpHs 3BOJIOIMH), 3aKOHBl W 3aKOHOMEPHOCTH (3aposbmiesoro cxometsa K. M. bapa, wepenosanus



IJIABHBIX HampaBneHu# u myred ssomouuu A. H. CeBepuoa, yuenus o 6uochepe B. WM. Bepnanckoro),
OIpeeNsATh I'PAaHUIBI X MIPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHE BIaJE€Th METOZAMH HAyYHOTO TMO3HAHWUSA B OHONOrmH: HaOMIOJEHHE M ONUCAHHE JKUBBLIX
CHCTEM, IPOIIECCOB U SBJICHHUH, OpraHu3aIys | IpoBeIeHe OHONOTHYECKOro SKCIEPUMEHTA, BEIIBHIKEHHE
TUIIOTE3B], BBIABJICHHE 3aBHCHMOCTH MEXJIY MCCIEIYEMBIMM BEIMYHHAMH, OOBSICHEHHE IOJYYEHHBIX
pe3yJIbTaTOB, HMCIIOJB30BAHHBIX HAy4HBIX IIOHATHH, TEOPHH W 3aKOHOB, YMEHME JeNlaTh BBIBOALI Ha
OCHOBaHHUH NOJTYYEHHBIX Pe3y/ILTaTOB;

YMEHHE BBIICIATh CYINECTBEHHBIE IIPH3HAKUM CTPOCHHS OHOMOrHYecKHX OOBEKTOB: BHIOB,
NOMYJISIUMA, NPOAYIEHTOB, KOHCYMEHTOB, DPEIyLEHTOB, OHOreoleHO030B M 9JKOCHCTEM, OCOOEHHOCTH
IPOIECCOB:  HACNENCTBEHHOM  M3MEHYMBOCTH,  €CTECTBEHHOro  orbopa,  BHA000pa30BaHuS,
HOPUCTIOCOOIEHHOCTH OPraHU3MOB, ACHCTBHS SKOJOTHUECKHX (DaKTOPOB Ha OpPraHU3MBl, IIEPEHOCA BELIECTB
MW IOTOKa 3HEPrHH B JKOCHCTEMax, aHTPONOIEHHBIX H3MEHEHHil B OJKOCHCTEMaX CBOGH MeCTHOCTH,
KPYTOBOpOTA BEIIECTB H OMOre0XMMHYECKHX ITUKIIOB B Ouocdepe;

yMeHHMEe NIPUMEHATH IOJTyYeHHbIe 3HAHUS JUIS 0OBSCHEHHS OMOJIOrMYECKHX IMPOIIECCOB M SIBIICHUM,
71 TPUHATHA IPAaKTHYECKHX PEIICHUHM B MOBCEAHEBHOH JKHM3HH C LENbIO o0ecrnedeHHs 0e30macHOCTH
CBOET0 3J0pOBbA M 310POBbS OKPYKAKOMIMX JHOAEH, COOMOJeHHs HOPM TpaMOTHOTO IOBEAEHHS B
OKpYyKarollel IIPUPOJHON cpelie, TOHUMaHue HeoOX0IMMOCTH MCIIOJIb30BaHMS! JTOCTHIKEHHH COBpeMeHHOM
Ouosorum 1 pallHoHaIBHOTO IPUPOIONIOIH30BAHUS;

YMEHHE pellarh 3JeMeHTapHble OHOIOrudecKue 3ajadu, COCTABITH CXEMBI NEpeHOCa BEINeCTB H
SHEPrHM B IKOCHCTEMAX (1IEITH MUTaHus);

yMEHHEe BBITONHATL jJabopaTopHble U ImpakTuyeckue paborsl, cobmonarts mpaBmia mpu paborte c
yueOHBIM 1 J1a00paTopHBIM 000pYI0BaHUEM;

yMeHHE KPUTHYECKH OLEHHMBATh U MHTEPIPETHPOBATE HHPOPMAIHIO GHOTOTHYECKOT0 COEpIKaHuU,
BK/TIOYAIOIIYIO INCeBJOHAYYHBIE 3HAHUS M3 PA3MYHLIX HCTOYHHUKOB (CpefcTBa MaccoBOH MH(OpMAaIuu,
HAay4YHO-TIONYJIAPHBIE  MaTepHaibl), paccMaTpuBaTh  TNoDampHBIE  3KOJOTHYECKHE  NPOoOIeMBI
COBPEMEHHOCTH, (DOPMHPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO [1O3UIIHIO;

yMeHHe cO3JaBaTh COOCTBEHHbIE MHCHMEHHBIE M YCTHBIE cooOmeHus, o6obmas Ouorornyeckyro
uHGOPMAIHIO M3 HECKOBKUX UCTOYHUKOB, TPAMOTHO MCIIOIB30BATh MOHATHIHED annapar 6uoIoruy.



TEMATUYECKOE INTAHUPOBAHHUE

10 KJIACC
i@ Konn4ecTBo 1ac0B Jnexrponmbie (WHPPOBLIE)
/i HaumeHOBaHHE PA3/ILJIOB H TEM NPOrPaAMMBbI Biio Kontpoannsie | Ilpakrudeckue 06pa30BaTebHbIE PECYPCBI
paboTel paboTsl
Bubnuoreka [JOK
1 buosorus Kak Hayka 2 03 https://m.edsoo.ru/7f41¢292
2 JKuBEle cHcTEMBI M HX OpraHu3alus 1 E;g;;;?;c;iiorﬁn 41292
o bubmmoreka [JOK
3 XUMHYECKHUH COCTAB ¥ CTPOCHHE KIIETKH 8 1 1 https://m.edsoo.r/7f41¢292
bubmmoreka [{JOK
4 IKusepes e EROCTE KIETKH ¢ https://m.edsoo.ru/7f41¢292
-, Pa3sMHOKEHHE H HHIHBH/yaIbHOE pa3sBUTHE OPraHU3MOB 5 1 1 Ei:gf:fonﬁalfiasﬁjofﬁfm 292
6 HaciieicTBeHHOCTb M H3MEHYHBOCTH OPraHu3MOB 8 1 1.5 Eggg?ﬁnm;;ggﬁﬁ f41c292
- C bubimorexa [JOK
CICKIHA OPraHu3MOB. OcHOBBI OHOTEXHOJIOTHH 3 https: //m.edsoo.ru/7f41¢292
8 PesepBHOE BpeMst 1 i s
_ https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB IT10 ITPOT'PAMME 34 3 4




11 KJIACC

KoanvecTBo 9acos
i HauMeHoBaHHe Pa3/ie/ioB H TEM NPOrPaAMMBbI Kourooaniiie | Ibakramecene nexTpounbie (Hpposbie)
n/n Bceero P P obpa3zoBaTeIbHBIE pecypehl
paboTsI paboTel
bubtmuoteka IOK
: TR Sl ¥ ! https://m.edsoo.ru/7f41cc74
bubmoTteka [IOK
2 Bo3ankHOBEHHE M pa3BUTHE KH3HH Ha 3emiie 9 1 0.5 Wt o etlio0. i TR
bubmmotreka [JOK
. DA ERMELR ORI S . : ; https://m.edsoo.rw/7f41cc74
bubmorexa [JOK
4 CoobrecTBa H 5K0JIOTHYECKHE CHCTEMBI 9 1 ) T
5 PesepsHOE Bpems 2 bubmorexa IIOK
~ I https://m.edsoo.ru/7f41¢cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT' PAMME 34 3 2.5




NOYPOYHOE INNIAHUPOBAHUE

10 KJIACC
N S KoaugecTno wacoB Tara i
n/n MaIR Beero Romyponsmse; | Hpawraecne H3y4YeHHsI | oOpa3oBaTebHbIE pecypehl
paboTnI paboTsi
bubmuorexa [JOK
1 buoiorus B CHCTEME HAYK 1 CeHtabpb https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Meronap! Mo3HaHUS HKUBOK IPHPOILL. CeHTAbpb
5 [Ipaktugeckas pabora Ne 1 «Mcnone3oBanne 1 05 Bubnuorexa [IOK
Pa3IAYHBIX METOJOB IPH HU3YYCHUH ’ https://m.edsoo.ru/863e¢6122
OuroJIOrHIeCKUX 0OHLEKTOBY B
| Bronoruyeckne CHCTEMBI, IPOIECCH H HX 1 CeHtabpb Bubmuorexa [JOK
U3yYEHHE https://m.edsoo.ru/863e¢6564
4 XHUMHAYECKHH coCTaB KiIeTKH. Boga 1 MuHepalnbsHbIe 1 CeHTAbpb Bubmorexa [{OK
COJIH https://m.edsoo.ru/863e674¢
bubmmorexa ITOK
: i i . OKTAOPe | bttps://m.edsoo.ru/863e6b72
®epMeHThl — OHOJIOTHYECKHE KaTaIu3aTOPhI. OkTabpb
6 JlaGoparopuas paborta Ne 1 «M3yuenue 1 0.5 Bubnanoreka [JOK
KaTATMTHYECKOM aKTHBHOCTH ()epMEHTOB (Ha ' https://m.eds00.ru/863e6b72
IpUMepe aMUJIa3kl WM KaTanassl)y»
OxTabpb Bubmotexa [JOK
7| Vruosopa Jumeg k https://m.edsoo.r/863e6870
OkTabpb bubmoreka [JOK
B | Honenionss suepm, ATO 1 https:/m.edsoo.rw/863e6d5c
9 Wcropus u MeToJibl H3ydeHus KieTku. Kneroynas 1 HeRBb bubmuorexa IIOK
TEOpHUs ) https://m.edsoo.ru/863¢6e88
10 Krnerka Kak nenocrHast XHBasi CACTeMA. 1 1 Honbpb
KontpossHas paboTa.
CrpoeHue 3yKapHOTHYECKOM KICTKH. Hosbpb bu6imorexka [IOK
11 JlaGopatopuas pabora Ne 2 «M3y4enue crpoenus 1 0.5 https://m.edsoo.ru/863e6ff0

KJIETOK PACTeHHH, JKUBOTHBIX, IPAOOB ¥ OaKTepuit

https://m.edsoo.ru/863e716¢




II0JT MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpenaparax u
MX OITMCAHHE)
Honbpb Bubtmuoreka [JOK
12 O6MeH BemecTB WM MeTaboIu3M hitps://m.edsoo.r/863e766c
bubmoreka [IOK
13 dorocuaTe3. XeMOCHHTE3 Aerabpb https:/m.edsoo.ru/863e7co8
. Nekabpb bubmorteka [JOK
14 JHepreTHIecKit oGuen https://m.edsoo.ru/863e7aae
JKuzneHHB MK KieTkd. Jlenenne KieTku. Oexabpb
15 Muto3. JIaboparopnas pabora Ne 3 «Habmonenne 0.5 Bubmuorexa [JOK
MHTO03a B KJIETKaX KOHYMKA KOPEIKa JIyka Ha ' https://m.edsoo.ru/863e7dc4
rOTOBBIX MHKpOIIpenaparax»»
[ Oexkabps | bBubmoreka [[OK
— ?6 Buocnme?sﬁf*:'oe.nka. Peaxiius MaTpUIHOTO CHHTE3a T
bubmorexa [JOK
i || Teeng—Esctaie AHBAPL | https://m.edsoo.ny/863¢796e
13 TR — . AuBapb bubmorexa LJOK
_ PMPI XH3HH — BHPYCH https://m.edsoo.ru/863¢7540
AnBapb bubmiorexa [[OK
19 @DopMEI pa3MHOXKEHHS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. Bubmiorexa [JOK
= e e i ¥ SeRpa https://m.edsoo.ru/863¢e7f4a
OG6pa3zoBanue ¥ pa3BUTHE MOJIOBBIX KJIETOK. despanb
21 Omnnonoreopenue. JIaboparopuas pabora No 4 0.5 bubmaorexa [JOK
«M3yvenue cTpoeHHd MOJIOBBIX KJIETOK Ha TOTOBBIX ) https://m.edsoo.ru/863e81b6
MHKpOIIpenaparax»
22 WuauBuayansHoe pasBUTHE OPraHu3MOB Pespas baGsmorexa LIOK
i p p https://m.edsoo.ru/863e8436
73 ['eHeTHKa — HayKa O HACJEJICTBCHHOCTH H despanb bubmorexa L{OK
M3MEHYHBOCTH | https://m.edso0.1u/863e86f2
24 3aKOHOMEPHOCTH HacJeI0BaHUs IPH3HAKOB. Mapt brubmoreka [JOK
MonorubpuiHoe CKpenuBanie https://m.edsoo.ru/863¢8878




25 JlurubpuHOe cKpeuBanie. 3aKoH HE3aBUCHMOTO 1 Mapt | Bu6muoteka LIOK
Hacl/le[JOBaHMs IIPU3HAKOB https://m.edsoo.ru/863e89a4
CuerurieHHO€E HAC/IeI0BAaHHE IPU3HAKOB. Mapt

26 giiiiziﬂiﬁgﬁgfggpﬁigﬂaf niiii%pﬁnﬂom 1 0.5 Butmovexa LIOK

https://m.edsoo.r/863e8c60
CKpELUBAHKS Y JPO30(DIIBI HA TOTOBBIX
| MHKpompenaparaxj

27 I'enetuka mosa. Haciieropanme npusHaKkos, 1 Mapt bubmoreka [{OK
CLEIIEHHBIX C ITOJIOM https://m.edsoo.ru/863e8c60
HUsmenuusocts. HenacnemerBeHHass H3MEHIHBOCTb.

JlaGopatopras pabota Ne 6. zyuenue bubmuorexa [JOK

28 3 1 0.5 Anpene
MOM(HUKAMOHHON H3MEHUYMBOCTH, IOCTPOEHHUE https://m.edsoo.ru/863e8efe
BapUAIMOHHOTO Psijia H BApDHALHOHHON KPUBO#»

% A

N b5 | M| miomoaox

- ’ https://m.edsoo.ru/§63e8efe
TOTOBEIX MHKPOIIpEnaparax o
Anpens Bubmuoreka [JOK

30 I'enetuxa denoseka. KontponbHas pabota 1 1 https://m.edso0.ru/863¢8d78

31 Peseprusiii ypok. Obobmenne no reme i Anpenb
«HacnencTBeHHOCTD M H3MEHYHBOCTH OPraHU3MOBY

32 Cenexnus Kak HayKa H Ipolecc 1 Maii abmaorexa LIOK

https://m.edsoo.1ru/863e¢9214

13 MeTOoBI ¥ JJOCTHIKEHUS CeeKI[HH PACTEHHH U 1 Maii Bubmuorexa [JOK
JKHBOTHBIX https://m.edsoo.ru/863e¢9214

34 BHOTeXHOIOr | KaK OTPaciib TPOU3BOJICTBA 1 Mak BuGmuorexa OK

https://m.edsoo.ru/863¢9336
OBIIEE KOJIMYECTBO YACOB ITO ITPOT'PAMME 34 3 4




11 KJACC

Koimudeerso uacos

JnexkTpoHHbIe M (PPOBLIE

MHUBOTHOrO mupa. [Ipakrnyeckas pabora Ne 1

= Tema ypoxa K 11 ik o0pazoBaTelbLHBIE
oy ¥p Beero OHTPOJbHBbIE PAKTHYECKHE H3yseHus P
padoThI paboTsl pecypchbi
i bubmoreka 1JOK
C 6
. N A A e e : SHTOPE 1 https://m.edsoo.ru/863ea20e
2 HcTopusa pa3BuTHS TIpeficTaBICHHH 00 BOMIONHMH 1 Ceirmnaps Buturaoress IOK
https://m.edsoo.ru/863¢9570
CeHTabpb bubmorexa LJOK
3
- L L hitps:/m.edsoo.ru/863¢9cle |
[Momynsaums xak 37eMeHTapHas eANHKIA BH/A U CeHTabpb
4 ssononuu. Jlaboparopras pabora Ne 1 1 0.5 bu6morexa [JOK
«CpaBHeHHE BHIOB 0 MOP(OIOTHIECKOMY ' https://m.edsoo.ru/863e¢99¢6
KPUTEPHIO»
BIOKYIIHE CHIIHI (371eMeHTapHbIe (haKTophI uoIHOTEKA
5 A P P 1 OkTAbpb 5u6 oK
SBOJIIOLHH https://m.edsoo.r/863e9da4
o OxkTabpb bubnuorexa IIOK
6 Ecrecteennsrit ot6op u ero ¢popmel 1 https://m.edsoo.ru/863e9ed0
PesynbTars! 5BOMIOLMH: IPUCTIOCOOIEHHOCTE OkTAbpb
7 opraHu3MoB H BHa000pazoBanue. Jlaboparopras 1 0.5 bubimmoreka [JOK
pabota Ne 2 «Onmcanue npucrocoOJIeHHOCTH ' https://m.edsoo.ru/863e¢9fde
OpraHu3Ma u €€ OTHOCHTEJIBHOIO XapakTepay )
8 Hamnpasnenust 1 myTH Makpo3BOJIIOIHH 1 RIop Bugmoreia IOK
i https://m.edsoo.ru/863¢9¢le
9 HeobparuMocTs 5BOMIOIHH 1 Hoabpb
10 Hcropus sxuseu Ha 3eMiie 4 METOIBI e€ U3ydeHHsI. 1 1 Hoabpb
Konrpomnsnas pabora N i . . B
11 ['unore3s! npoMCXOXKISHUS KU3HU Ha 3emiie 1 Honbps Brbmiorexa [IOK =
https://m.edsoo.ru/863eadSab
12 PasBuTHe )H3HM Ha 3emile 110 HpaM M NEPHOjIaM 1 HenGps Bafimoraes TIOR
https://m.edsoo.ru/863cabbe
13 OcHoBHBIE 3TaIbI BOJIIOIHH PACTUTEIBHOTO H | 0.5 Hekiabih bubmorexa [[OK

https://m.edsoo.ru/863ea8bc




«M3ygeHre HCKOIAEMBIX OCTATKOB pac:"re-HHii a
JUBOTHBIX B KOJUISKIIHSIX»
14 CoBpemMeHHas cHCTeMa OPraHHYecKoro Mupa Herangs Bumtorexa LIOK
https://m.edsoo.ru/863ea48¢
Lekabpb Bubmuotexa [JOK
_} 5 DBOJIIONHSA YeNoBeKa (AaHTPONOreHes) bt/ edsoo. /8630828
Jekabpb bubtmoreka [JOK
16 JIBrokymue cuiibl (akTOpEl) aHTPOIIOTeHE3a hitps://m.edsoo. r/863ead44
17 OCHOBHBIE CTAHHA IBOJIIOIMH YEI0BEKA AHBapb
18 Yestopedeckue pacel 1 IPHPOJIHEIEC aalTallHH AHBapb bubmiorexa [IOK
YeloBeKa https://m.edsoo.ru/863eaea2
19 Pe3sepeublii ypok. O606menne 1o reme Ansapb
«BO3HMKHOBEHWE ¥ Pa3BUTHE JXU3HU Ha 3eMie»
20 Oxonorus kak Hayka. KonTposnbHas pabota ®espanb =
despanb Bubmorexa [JOK
21 Cpe/ipl 0OHTaHUS H KOJIOrHIecKHe (PaKTOphl hitnes Ay ednon /86 eatie
Abuotnueckue gaxropsl JlaboparopHas padoTa ®deBpans
Ne 3. «Mopgosorugeckue 0COOEHHOCTH PACTEHHH Eatimoreia TIOK
22 U3 pasHbIX MecT obutanus». Jlaboparopuas 0.5 htps://m.edson.m/85636b]1 06
pabota Ne 4. «BrnusiHue cBeTa Ha pOCT M pa3sBUTHE —— 4
YepeHKOB KoJieycay
despans Bubmoreka [JOK
& | Beinecacguean https://m.edsoo.ru/863eb348
DKOJOrHIECKHe XapaKTepPUCTHKH ITOMYIISIHH.
24 [Ipaktuyeckas pabota Ne 2 «Iloxcuér ninoTHOCTH 0.5 Maprt
TIONYJIAIHHA pa3HbIX BHIOB PACTEHHN»
MapT bubsmoreka [JOK
25 CoobmecTBa Opranu3mMoB — OHOILIEHO3 https://m.cdsoo.rw/863ebdba
Maprt bubmmoreka [[OK
26 DKOJIOrHYECKHE CHCTEMBI (3KOCHCTEMBI) Stk a0 S8 636 Ce
OCHOBHBIE TOKA3aTENH JKOCHCTEMBEI. Mapt
27 Ikonoruueckre nupaMujibl. CBOMCTBA IKOCHCTEM. BHﬁJI.HOTeKa B
e https://m.edsoo.ru/863ebSfa
28 [IpupoHbIe YKOCHCTEMEI Anpens




Anpenb

29 AHTpONOreHHbIE 3KOCHCTEMBI 1
30 buocdepa — rinobanbuas sxocucreMa 3eMin. 1 Anpenb bubnuorexa IIOK
KonTtponsHas pabora https://m.edsoo.ru/863ebbse |
Anpenb bubmmorexa [IOK
31 3aKOHOMEPHOCTH CylIecTBOBaHUA Ouochepsl 1 https://m.eds00.r/863ebd16
32 YenoseuecTBo B Guochepe 3emim 1 Mawu
33 & 1 Mai bubmorexa LIOK
OCYIIIECTBOBAHHE MPHPOJIHI H YEIIOBEYECTBA | hitps://m.edsoo.rw/863¢ebale
34 Pesepsublii ypok. O6001menue Temsl 1 Mait
«Coob1miecTBa ¥ 9KOJIOIHYECKUE CHCTEMBI»
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 2.5




IMPOBEPSIEMBIE TPEFOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHON MPOI'PAMMBI

10 KJIACC

| pe3yJbTaTa

Kon
NMpoBepsAeMOro

IIpoBepsieMble IPEAMETHBIE Pe3yIbTaThl 0CBOCHHS 0CHOBHOMH
o6pa3oBaTe/IbHOI IPOrpaMMBI cpe/iHero obmero 00pa3oBaHHs

CdopMHUPOBAHHOCT 3HAHHHE O MECTE€ M pOJM OHOIOTHH B CHCTEME HayYHOTO
3HAHWS ©CTECTBEHHBIX HAyK, B (OPMHPOBAHMH COBPEMCHHOM €CTCCTBEHHO-
HAy9HOH KapTHHBI MHpa ¥ HAy9HOr0 MHPOBO33PEHHS; O BKJIAAE POCCHHCKHX H
3apyOEKHBIX yYEHBIX-OMONOroB B  paspuTHe OHONOrMyM; (YHKUMOHAIBHOH
rPaMOTHOCTH YEJIOBEKA JUISl PEIIeHHs XKH3HCHHbIX 3a1aq

VMeHHe pacKphIBaTh COJEpKaHne OHONOTHYECKHX TEPMHHOB M HOHATHI: JKU3HD,
KeTKa, OpraHu3M; MeTaboim3Mm (0OMeH BeIEecTB W INpEBpAIlEHHe JHEPrHH),
roMeocrtas (CaMOpery/sius), YypOBHEBas OpraHU3allusi JKHBBIX  CHCTEM,
caMOBOCIpOM3Be/icHAe (PEITPOAYKIIHSA), HACIEACTBEHHOCTh, H3MEHIHBOCTE, POCT H
pa3BHTHE

VMeHwe H3Narath OHONOTHYECKHE TEOpHH (KJIEeTOo4YHas, XpPOMOCOMHAsd,
myTanuorras), 3akous! (I. Mennens, T. Moprasa, H.J. Basunosa) i yueHus (o
LEHTpax MHOroo6pasds ¥ TPOMCXOXKACHHA KyTbTypHBIX pacrenuii H.JL
Bapuiiosa), OLpeensaTh IPAHMIIEL KX IPAMEHUMOCTH K XKHBBIM CHCTEMaM

VMeHHEe BIAIeTh METOJAMH HAYYHOTO MO3HAHWsS B Ouonoruu (HabIOfeHHE H
OITMCAHHUE XUBBIX CHCTEM, TPONECCOB W ABICHHMI, OpraHu3alys H IPOBEJCHHE
GHONOTMYEeCKOr0  SKCIEPHMEHTa,  BBEUIBHJKCHHE  T[HIIOTE3bl;  BBIABICHHE
3aBHCHMOCTH MEXKJY MCCIENYEMbIMH BEITHYAHAMH, OOBSICHEHHE IIONyYCHHBIX
pe3yJIbTaTOB, MCHO/IB30BAHHBIX HAYYHBIX IOHSTHH, TCOPHH M 3aKOHOB; yMEHHE
JleJIaTh BEIBOJIB! HA OCHOBAHWHM MOIY4eHHBIX Pe3yIbTaTOB)

VYMeHHE BBIICIATH CYIIECTBEHHBIE IIPH3HAKH BHUPYCOB, KJICTOK IPOKAPHOT H
JYKAapUOT, OMIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpraHH3MOB; 0coOeHHOCTH
IporeccoB 06MeHa BEIIECTB M IPeBPAIIEHHs 3HEPTHH B KIETKe, (OTOCHHTE3a,
[IACTHYECKOr0 M SHEpreTHYecKoro oOMeHa, XeMOCHHTE3a, MHTO3a, MeHo3a,
OIJIOZIOTBOPEHHS, pa3MHOXKEHHsA, WHAWBAIYAILHOIO PpasBUTHA  OpraHH3Ma
(oHTOTEHE3)

YMeHHe TpPHMEHATh MOJyYeHHBIE 3HAHHA U1 OOBACHEHHS OHONOTHIECKHX
TIPOILECCOB M SIBIEHMUH, Ul NPUHATHS NPAKTHYECKHX PEIICHUH B TIOBCEHEBHOA
KH3HH B Iemix obecredenns 6e301mMacHOCTH CBOEro 3J0POBbS M 3/10POBBA
OKpYIKAIOMIHX JoAeH, CoOII0IEHIs HOPM IPaMOTHOTO IOBEACHHS B OKpY’KaroImen
NPUPOHOM cpeje; NMOHMMaHHE HEOOXOAMMOCTH HMCIOIb30BAHHA JIOCTHIKEHHH
COBpEMEHHOU 6HOJIOTHH " OHOTEXHOIIOT WA hib bt paIMOHAIBHOTO
IIPHPOONOIE30BAHMA

VMeHue pemarh dIeMEHTapHble TeHeTHIeCKue 3a1a4i Ha MOHO- H IUTHOpUIHOE
CKpEIUBAHKE, CHEIUIEHHOE HAC/ICJOBAHHE; COCTAB/IATH CXEMBI MOHOTHOPHIHOTO
CKpeIMBaHUS [Isl IPE/ICKa3aHNs HAC/IeJI0BAHMS IIPU3HAKOB y OPraHu3MOB

YMeHHe BBIIONHST JJa00paTOpHBIe B IpakTHdeckne paboThl, COOMOAaTh IpaBuia
1npH paboTe ¢ yueGHBIM U J1ab0paTOpHBIM 060y A0BAHAEM

VMeHMe KPHTHYGCKM ONEHHBATH W HHTCPIPETHPOBaTh  HH(OPMAIHIO
OHOJIOTHYECKOTO CONEPIKAHHS, BKIIOYAIONIYI0 IICEBJOHAYYHBIC 3HAHAA U3
pasnmuunbx HetouHHKOB (CMM, HaydHO-IONYJIAPHEIC MaTepHaibl); 3THYECKHE
aCMeKTEl COBPEMEHHBIX HCCIICIOBAHUM B fuonoruu, MeauIHe, GUOTEXHOIOIHH

10

VMeHHe CO31aBaTh COOCTBEHHBIE IMCHMEHHBIE H YCTHEIE cooOmeHus, obobmas




Ouonorudeckyro HHPOpMANMIO W3 HECKONBKHX HCTOYHHMKOB, TI'PaMOTHO
UCII0JIb30BaTh IOHATHHHBIN annapar OHoJIOTHH

11 KJIACC

Kon
NpPOBEPSAEMOTO

ITpoBepsieMble IpeIMeETHBIE Pe3YJAbTATHI 0CBOEHHS 0CHOBHO#H
o0pa3oBaTe/IbHON NPOrpamMMbl cpeHero oomero o6pasoBanus

pesy/bTaTa

CohopMHpOBaHHOCTE 3HAHMM O MecTe W PONM OHONOTHH B CHCTEME HAYYHOTO
3HAHMA €CTEeCTBEHHBIX HAyK, B ()OPMHPOBAHMHM COBPEMEHHOH €CTECTBEHHO-
Hay4HO! KapTHHBI MHpa M HAy4YHOTO MHPOBO33DEHHS; O BKIAJe POCCHHCKHUX H
3apy0eKHBIX Y4EHBIX-OMONOroB B pasButHe OuHoNoruu; (QYHKIHOHAILHOMN
rPaMOTHOCTH YeJIOBEKA JUL PEINCHHM s )KU3HCHHBIX 3a/1a4

VMeHHe pacKpeBaTh cofepikaHue OMONOrHYecKHMX TEPMHHOB W IIOHSTHM: BHI, |
MOMmyJIAIMs, TeHO(OH I, SBOIONMA, ABHKYIIME CHIBL ((DaKTOPhI) SBOJIOLMH,
OpUcnoco0IeHHOCTh OPraHU3MOoB, BHI000pa3oBaHHe, JKOJOTHYeCKHe (aKTOpHI,
9KOCHCTEMa, IIPOAYLIEHTHI, KOHCYMEHTBI, DEIyIleHThl, LEeNH [UTaHus,
JKOJIOrHYecKas mupamusa, buoreouenos, 6uochepa

VYMmenue usnarath Guonoruyeckue Teopuu (3BosornuonHas Teopus Y. JlapBuHa,
CHHTETHYECKAs TEOPHs 3BOJIOLMH), 3aKOHBI H 3aKOHOMEDPHOCTH (3apO/BIIIEBOrO
cxoxctea K.M. bopa, uepenoBanus IIaBHBIX HAIpaBICHHH M IIYTEH SBONIOIHH
A.H. CeBepuosa, yuenusa o 6uocdepe B.M. Bepnazackoro), onpenensits rpaHUIlbl
UX MPUMEHUMOCTH K JKHMBBIM CHCTEMAaM

VMeHue BilajeTh METOAMH HAYYHOTrO TMO3HaHus B Ouojoruu (Habmojenwe H
OIMCAHUE JKUBBIX CHCTEM, IPOLECCOB M SBJICHHM; OpraHuU3alus U IMPOBEACHHE
OHOIOrHYECKOTO0  OKCICPHUMEHTa,  BBIABMOKCHME  THIIOTE3BI,  BBIABICHHE
3aBHCHMOCTH MEXIy HCCIEIYEMBIMH BEIHYHHAMH, OOBLICHEHHE IOJYYEHHBIX
Pe3yIbTaTOB, MCIOI30BAHHBIX HAYYHBIX IMOHATHH, TEOPHH M 3aKOHOB, YMEHHE
JETaTh BEIBOABI HA OCHOBAHKH ITOJTYYEHHBIX Pe3y/IbTaTOB) B

VYMeHue BBINENITs CYIECTBeHHBIE TPU3HAKH CTPOSHUS OHOIOTHYECKUX 0OBEKTOB!
BHUJIOB, INOIYJISALMH, IPOJYIIEHTOB, KOHCYMEHTOB, PelylleHTOB, OHOre0neH030B |
5KOCHCTEM;  OCODEHHOCTH  MPOLECCOB  HACIEACTBEHHOH  M3MEHYHMBOCTH,
€CTECTBEHHOro 0TOOpa, BMJI000pa30BaHUS, NPHCIOCOOIEHHOCTH OpPraHH3MOB,
NEeHCTBHA SKOJOrHYECKHX (aKTOPOB Ha OPraHM3MEI, IIEPEHOCA BELISCTB U IOTOKA
SHEPTHH B S5KOCHCTEMAaX, AHTPONOIEHHBIX HM3MEHECHHH B OJKOCHCTEMaxX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOreOXMMHYECKHMX IIMKIIOB B OHochepe

VYMeHue mNpUMEHATH TIONyYeHHbIE 3HAHHA [UIS OOBACHEHHMS OHOJOIMYECKHX
IIPOLIECCOB U SIBJICHHM, JUIS NMPHHATUS [PAKTUYECKUX PEIIeHHH B MTOBCEHEBHON
KH3HH B Ueix oOecrmedyeHHs O€30IIaCHOCTH CBOErO 3J0POBbA H 30POBbS
OKPYIKaroIKX JIozied, coOmoeH|st HOpM TPaMOTHOTO MOBEACHHUS B OKPYIKaKOIIe
OPHPOJIHOM cpejle; TOHMMAaHWE HEOOXOMMMOCTH HMCIIONBE30BAHMS JIOCTHIKEHUN
COBPEMEHHOM OHOJIOTHH ISl PALOHAIBHOTO IPHPOAONIOIE30BAHMS

YMeHue pemnarb 3JeMeHTapHble OHOIIOTHYECKHE 3a/1a4M, COCTABIATH CXEMBI
IepeHoca BEIECTB M SHEPTHUHU B SKOCHCTeMax (Lenu U TAHKSA)

YMeH#He BRIIONHATE 1Ja00paTOpHbIE H MPaKTHYeCKHe paboThl, COBMIONATE paByia
1py pabore ¢ yyeOHbIM H 1abopaTopHbiM 060py10BaHHEM

YMEHHE  KDUTHYECKH OLEHMBATh M  HHTEPIPETHPOBATH  HH(OPMALIHIO
OMONIOrMYeckoro CojepXKaHWsd, BKIIOYAIONIYIO IICEBAOHAYYHbIE 3HAHHA W3
pa3iM4YHBIX  HCTOYHHUKOB (CMU, HAay4YHO-IIOMYJIAPHEIE  MaTepPHAbI);
paccMaTpHBaTh  IIoOaNbHBIE  SKOJOTMYECKHE IPOOIEMBI  COBPEMEHHOCTH,
(opMHPOBATE O OTHOIIEHHIO K HUM COOCTBEHHYIO MTO3HITHIO




YMeHre co3/1aBaTh COOCTBEHHBIE NMACHMEHHBIC H YCTHEIE cooOmeHHsA, obobmast
10 Guonornueckyro HHGOPMAIMIO M3  HECKOJBKHX HCTOYHHKOB, TI'PaMOTHO
HCIOJIB30BATh NOHATHHHBIN anmapar 6HOIOrHH




IPOBEPSIEMBIE DJIEMEHTBI COJAEPKAHUA
10 KJIACC

_ Kon ~ IIpoBepsiemMblii 3J1eMEHT COAePIKAHUS
1 buosorng Kak Hayka
1 Buonords — Hayka o kuBoii npupoze. Poins Gronoruu B GOpMUPOBAHUM COBPEMEHHOH HAYYHOH

. kapTUHEI Mupa. CucremMa GHOJIOTHYECKIX HAYK
MeTonsl MO3HAHHS JKMBOHM Ipupoasl (HaOmOAeHUE, OSKCIEPHMEHT, OIHCAaHHe, H3MEpeHHE,

3 K1accH(UKAIMs, MOJIEJIMPOBAHHUE, CTATHCTHYECKas 06paboTKa NaHHBIX)

- JKuBBIE CHCTEMBI M MX OpraHU3allust
71 YKusble cucTeMb! (GHOCHCTEMBI) KaK IpeaMeT m3ydeHus Guomormu. CpoficTBa GHOCHCTEM H HX
' pazHooOpasue

29 VpOBHH OpraHM3alliyi OHOCHCTEM: MOJEKYISpHO-TEHETHYECKUH, KIETOUHBIH, OpraHu3MeHHBIH,
HOMYJIAIMOHHO-BAIOBOH, S5KOCHCTEMHEIH, GHOChepHbIH

3 XHUMHUYECKUH COCTAaB ¥ CTPOCHHE KIIETKH _
XUMHYECKHit COCTaB KJIeTKH. XUMHUYECKHE 3IEMEHTHI: MAKPOJJIEMEHTHL, MAKpPO3/IeMeHTEL Boja u

M | MHHEpaIbHEIE BemecTsa. PYHKUHM BOABI H MMHEpATbHBIX BellecTB B Kierke. [loamepranue
OCMOTHHECKOro Hanasca
Benxu. CoctaB M cTpoeHHe GelnkoB. AMHHOKHCIOTEI — MOHOMEphl Oeinkos. Heszamenumbie u
3aMEeHUMBIE aMHHOKHCIOTEL. AMHHOKHCIOTHBIA COCTaB. Y POBHU CTPYKTYPhI OEIKOBOH MOJIEKYJIBI
(mepBHUHAs, BTOpPHYHAS, TPETHYHAS U YETBEPTHYHAS CTPYKTypa). XMMHYECKHE CBOUCTBA OEITKOB.

3.2 Bronoraueckue GpyHKIHH O€IKOB.
depmentsl — Ouonormveckue karamusaTopel. CrTpoeHne (epMeHTa: aKTHBHBIA LICHTD,
cyberparHas  cnenruusocts.  Kodepmentsl.  Butamumbl  Orimuns — (epMEHTOB  OT
HEOPraHHYECKMX KaTalu3aTopoB )

VrieBoasl: MoHOcaxapuibl (IUEoko3a, pubosa H Ae3okcupubo03a), Aucaxapupl (caxaposa,
NaKTO3a) M ImojmMcaxapujisl (KpaXmay, TJIMKOTeH, IIemmono3a). buonorumueckue QyHKUUH
YTJIEBOJIOB.

3.3 “
Jlunuaer: TpUrMIepuasl, crepousl, dochomamuasl. 'mapodunsHo-ruapodoOHBIE CBOKCTBA.
Buosnoruueckue GyHKIME TUNHA0B. CpaBHEHHE YTIEBOJOB, OIKOB M JIMIAJIOB KAK MCTOYHUKOB
SHEPTUH

3.4 Hyxneunosete xucnotsl: JJHK u PHK. Hykneoruasr — MOHOMEpH HYKJIEHHOBBIX KHCIIOT.

) Crpoenwue u dynxian JTHK. Crpoenne u pyuxiun PHK. AT®: cTpoenue u QpyHKkuuu |

. e Iuromorust — Hayka o kinerke. Knerounas Teopus. MeTo/ 1l H3y4eHHA KIETOK

16 Knerka kak memoctHas »xwuBas cucremMa. OOmme NpH3HAKH KIETOK: 3aMKHyTas HapyKHasd
membpana, monexyisl JJHK kak reHeTHyecKkuii anmapar, cucTeMa cuHTe3a benka -

THUmbl  KJIETOK:  OyKapuHoTHueckas ®W  npokapuotdueckas. OcoOEHHOCTH  CTPOEHMS

3.7 npokapuoTHueckoi knetku. Knerounas crenka Oaxtepuii. CTpoeHHe 5yKapHOTHYECKOM KIIETKH.

B OcHOBHBIE OT/THYHS PACTUTENBHOM, JKUBOTHOH U IPHOHOHN KIETKH B
[ToBepXHOCTHEIE CTPYKTyphl KI€TOK — KIETOYHAs CTGHKA, IIHKOKAIMKC, HX (yHKIuM.
[Tnasmaruyeckas MemOpaHa, e€ cBodcTBa u (Qymkmuu. [[uroruiasma u €€ OpraHOMIBL

3.8 OnmgoMeMOpaHHBe OpraHoM/IEl KIeTKH: SHpormnasMarnyeckas ceth (OIIC), ammapar ["ombmxu,
mu3ocoMbl. [ToryaBTOHOMHBIE OpPraHOMAB! KIIETKH: MUTOXOHJpPUH, IulacTHIbL IIpomcxoxkmenue
MHUTOXOHIpPHHM © mmacthia. Buaer riactua. HememOpanHBIe OpraHominl KIETKH: PHOOCOMBI, |
KJIETOYHBIM [IEHTP, PECHUYKH, JKTyTHKH. DYHKIIMH OpraHou10B KIeTKu. Briroyenus ]

39 Snpo — perymaropHbi UeHTp KieTku. CrTpoeHme saAzxpa: saepHas 000j0Yka, KapHoIUasma,
XPOMATHH, SIPBIIIKO. XPOMOCOMBI -

3.10 Tpancropr BemecTs B KiIeTKe

4 AKusneesTeIbHOCTh KIETKH




4.1

O6MeH BemecTB, Win MeTabomu3M. AcCHMHIANMA (IUIacTHYeckui oOMEH) W JHCCHMHIIALHA
(sHepreTHYeCKHH OOMEH) — JIBE CTOPOHEI €IMHOrO mpouecca Mmerabomusma. THITBI obmeHa
BelecTB: aBTOTPOdHEI 1 rerepoTpodHsLi. Pois depmeHToB B 0OMEHE BEIIECTB H NPEBPALICHAH
9HEPIUH B KIETKE

4.2

dorocuuTes. CBeroBas W TeMHOBas (hassl poTocunTesa. Peakmuy porocunTesa. DbdeKTHBHOCTE
(orocunTesa. 3HaueHHe (OTOCHHTE3a UL KM3HH Ha 3emie. Bimsaue ycnoBHE cpebl Ha
doTOCHHTE3 1 cI0co0H! MOBBIMIEHHS €10 NPOIXYKTUBHOCTH Y KYJIbTYPHBIX PaCTCHHUH.

XemocunTe3. XeMOCHHTe3HpyIomIHe GakTepuu. 3HadYeHHe XeMOCHHTE3a JUTA JKU3HH Ha 3emiie

4.3

DHepreTuueckuii o6MeH B KkieTke. PacimeruieHue BEIIECTB, BBIICNCHHE W aKKyMYJIHPOBaHHC
SHEPrMM B KIeTKe. JTambl JHeprerHueckoro obmena. I'mikomus. bpoxenue # ero BHIEL
KHMCIOpOIHOE OKUCIIEHHE, HITH KICTOYHOE [biXaHne. DPPeKTHBHOCTh IHEPIeTHIECKOTO obmena |

4.4

Peaxiuu MaTpHYHOTO cHHTe3a. |'eHerndeckas napopmanus u JJHK. Peammsans TEeHEeTHYECKOH
rHpOpPMAIMH B KiIeTKe. [ eHeTHYeCKrH KO/ ¥ ero cBolcTsa. TpaHCKPHUIIIHA — MATPHYHbIH CHHTE3
PHK. Tpancnsanus — 6uocunres Genka. Komuposanue amunokucioT. Pois puGocom B GrocHHTE3E
Oenkxa

4.5

Hexnerounsie (GopMbl %u3Hu — BHpychl. Vcropus orkperrest Bupycos (J[.M. MBaHOBCKHK).
OcoGeHHOCTH CTPOGHHS M JKH3HEAESATENBHOCTH BHPYCOB. bakrepuwodarn. BonesHu pacTeHHi,
JKHBOTHBIX M YENIOBEKa, BEI3BIBAEMbIe BHpycaMH. Bupyc mMmyHoneduuurta denoseka (BUY) —
Bo36ymuTens CIIW]la. [IpodunakTika pacnpocTpaHEH s BUPYCHBIX 3a00JICBAHIH

Pa3sMHOKEHHE ¥ HHMBHyalIbHOE PA3BUTHE OPraHA3MOB

5.1

K reTouHbIH KT, WA KU3HEHHBHM ki knerki. MuaTepdasa u MuTo3. [Iponeccsl, MpOTEKaromMue
B mHTepdase. Pemmakaums — peakmwmsa wmarpuanoro cuutesa JIHK. Crpoenme xpomocom.
XpoMOCOMHBIH HaGop — KApHOTHIL JIMIUIOMHBIA M TalIOWIHBIH XPOMOCOMHBIE HabOPEI.
Xpomarumel. LlMTONOrMYeCKHE OCHOBBI Pa3MHOKEHHS W HMHIMBHIYAIBHOTO  pasBHTHI
OpTraHHU3MOB.

Jlenenue xierkn — wmuTo3. Cramuu MuTo3a. 1Iponeccsl, IMPOMCXOIAINME HA PAsHBIX CTalMsX
MHTO3a. BHOJIIOrHYecKH i CMBIC]I MHTO3a

el

DOpMEI Pa3sMHOXKEHHS OpPraHH3MOB: Oecmonoe W mojoBoe. Buubl Oecromoro pasMHOKCHHA:
JeNeHde HaIBoe, MOYKOBaHHE OJHO- W MHOTOKJIETOYHBIX, CHOpOOOpa3OBaHHE, BEreTaTHBHOE
pasMHOXKeHHe. MICKyCCTBEHHOE KIIOHHPOBAHUE OPTraHU3MOB, €r0 3HA9CHHE [T CEICKITHH

53

[TonoBoe pa3sMHOKEHHE, ero OTIHYHs OT 6ecosnoro.
Meito3. Cramuu meitosa. ITpomeccsl, MPOUCXOsIKE Ha cTamuax Medosa. [loenerne XxpoMocoM B
meiioze. Kpoccurrosep. bronorayeckuii CMBIC/ ¥ 3Ha4CHUE MeH03a

5.4

TameTorenes — mpomecc 0OpasoBaHMsA MONOBBIX KIETOK Y XUBOTHBIX. [lomoBBle dKemessr:
CEMEHHUKHM W suuHMKY. OOpasoBaHWe W pa3sBHTHE IOJOBHIX KIETOK — ramer (CHepMaTo30H,
siimexnerka) — cmepmaroreHes ©  ooreHe3. (OCOOEHHOCTH CTPOSHHS SHMIEKICTOK H
criepmarozou1oB. Omtonorsopenue. [lapreHorenes

33

WnauBuIyaisHOe pasBUTHE (OHTOreHe3). OMOPHOHAIBHOE Pa3BHTHE (smbGpuorenes). OTarsl
SMOPHOHATLHOTO PAa3BUTHS Y NO3BOHOYHBIX )KHBOTHBIX: APOOJICHHE, racTPyJIAHs, OPraHOTeHES.
[TocTaMOpHOHANBHOE pa3BUTHE. THIBI MOCTIMOPHOHANBHOTO pasBHTHSA: IPAMOE, HEMpPAMOE
(muumHOYHOE). BiMsHWe cpeisl Ha PasBHTHE OPraHM3MOB; (aKTOphl, CIOCOOHBIC BEI3BIBATH
BPOKIEHHBIC YPOACTBA.

Poct u pasBuTde pacTeHui. OHTOreHe3 IBETKOBOTO PACTEHHs: CTPOCHHE CEMCHH, CTaJuu
pa3sBUTHS

HacnencTBeHHOCTS W M3MEHYUBOCTh OPraHu3MOB

6.1

TIpeaMeT H 3agadyd TeHETHKH. VICTOpUs pasBHTHA TeHETHKH. BKilan poccHHCKUX H 3apyOexkHBIX
YYEHBIX B DAasBUTHE T€HETHKA. MeTonbl reHeTHKH (THOpPHIONOTHYECKHH, MHUTOTCHETHYCCKHUH,
MOJIEKY/IApHO-TeHeTHdecKuit). OCHOBHEIE TCHCTHYCCKHE ITOHSATH. ['eHeTHYeckass CHMBOJIMKA,
MCIIOJIB3YEMast B CXeMaxX CKpElUBaHui

6.2

3aKOHOMEPHOCTH HACJICIOBAHHs MPU3HAKOB, ycTaHOBNeHHBIE I. Memnenem. MonoruGpunsaoe
cKpelnuBaHue. 3aKoH efuH000pa3usi THOPHIOB NEpBOro nmokoneHus. IIpaBuio JOMHHHPOBAHUSL




3aKoH pacllelIe s IpU3HaKoB. [ unoresa 4ucToTsl ramMet. [lonHoe 1 HemonHoe JOMHHUPOBAHHE.
Hurnbpuroe CKpelquBaHueE. 3axoH HE3aBHCHMOI0 HacleI0BaHus IIPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI AHTHOPHIHOTO CKPEIIMBaHMA. AHAIH3HPYIOLIEEC CKpPEIIABAHHE.
Vcnons30BaHAe aHATM3UPYIOMIErO CKPEIMBAaHuS U ONPEIe/IeH s FeHOTHIIa 0co0H

6.3

Cuennennoe HacnenoBanue npu3HakoB. Pabora T. Moprana mo cuenjeHHOMY HacleIOBaHUIO
redoB. HapylieHuwe CLEIUIEHWS T€HOB B pe3y/ibTaTe KPOCCHHIOBEpa. XPOMOCOMHasl TEOpHs
HacJIeJCTBEHHOCTH. ['eHeTHUecKue KapThl.

leneruka moza. XpOMOCOMHOE OImpeAefieHHe Ioja. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBL
["oMorameTHBIe ¥ reTeporaMeTHsle opranusmel. Haciieiosanue npu3HakoB, CIEIUIEHHBIX C MIOJIOM |

6.4

WamenunBocTs, BHABI M3MEHYHMBOCTH: HEHACNE/JCTBEHHas M HachuejcTBeHHas. Pomb cpeisl B
HEHACIIE[ICTBEHHOH H3MEHYMBOCTH. XAapaKkTepHUCTHKA MOAMGHKAIHOHHON M3MEHYHBOCTH.
BapuanuonHsli psaa U BapuanuoHHas kpusast. Hopma peaxuuu mpusHaka. KoJHYECTBEHHEIE H
KaueCTBEHHBIE [IPU3HAKH M HX HOpMma peakiuu. CBoiicTBa MOM(HUKAIMOHHOH H3MEHYMBOCTH

6.5

HacnencTBennasi, MM reHOTUITMYECKAsl, H3MEHYUBOCTh. KoMOUHATHBHAS M3MEHUYUBOCTE. Melio3 u
TOJIOBOM NpOIecC — OCHOBA KOMOMHATMBHOM H3MEHUYMBOCTH. MyTalMOHHAs H3MEHYHBOCTB.
Kiraccudukarnms MyTamuii: TeHHEIE XPOMOCOMHBIE, T€éHOMHBIE. JacToTa M HPUYMHBI MYTaIHH.
MyTtareHsbie ¢akTopsl. 3aKOH FOMOJIOTHYECKHUX PSZIOB B Hacle[CTBEHHOHW m3meHunBocTH H.H.
Basunona

6.6

) I‘EHGTH'ICPK_HX 3aboeBanuil yemoBeKa

['enetuxa 4yenoBeka. KapmoTtun uenoreka. OCHOBHBIE
TFeHEATOTHYECKHi, ONU3HEelOBBIA, IUTOrEHETHYECKHH, OHOXMMHYECKHH, MOJIEKYISpHO-
reHetudeckuii. COBpeMEHHOE ONIpEICNCHHE TEHOTHINA: IIOJHOTEHOMHOE CEKBEHHPOBaHHE,
TeHOTHITHPOBaHWE, B TOM uucie ¢ momompio [1[[P-anamu3a. HacnencteeHHble 3abosieBaHus
yeJI0BeKa: reHHble 60/e3HH, O0Ne3HH ¢ HACEeCTBEHHON NIPeIpaciooKEeHHOCTRIO, XPOMOCOMHEIE
Oomesnu. ComaTHdeckwe M TeHEpaTHBHEIC MyTauuH. [IpuHIMIEI 3710poBOro oOpasa JKH3HH,
OUArHOCTHKH, NPOQHIAKTHKH M JIeYCHHs TIeHEeTHYeCKHX Oone3Hel. MeauKo-reHeTHIecKoe
KOHCYITbTHPOBaHHE. 3HAauYeHHEe MEIWIMHCKOH TeHeTHKH B MpPeJOTBpPAIlEHHH U JICUeHHH

METOOBI TCHETHKH  YCIOBCKA:

Cenexius opranu3MoB. OCHOBBI OMOTEXHOIOTHH

i |

CeneKius Kak Hayka M IpOLECC. 3apoKICHHE CEeNeKIMH H goMectukamusg. Yuenue H.UA.
BaBunoBa 0 HEHTpax NPOHCXOXKAEHHs M MHOrooOpasusi KyJIbTYpHBIX pacreHuil. LleHTpsl
IPOMCXOKACHUA JOMALTHUX KHBOTHBIX. CopT, mopoxa, mramm -

i

CoBpeMeHHBIE METOIBI CeNeKIUH. MaccoBblil U HHAMBUIYaIbHBIH OTOOPE! B CEEKIIUH pacTeHM
U xkuBOTHBIX. OneHka skcTepbepa. bimakopoacTBeHHOE CcKpellMBaHMe — HMHOpuAMHr. Ywucras
muand. CKpemmuBaHHe YHCTHIX IHHHM. [eTeposmc, mnn rubpuaHas cuna. HeponcTBeHHOE
CKpemmuBaHHe — ayrOpuamur. OtpanénHas ruOpummsamuss U e€ ycmexu. VICKyCCTBeHHBIH
MyTareHe3 H MOJydeHHME TOJHMIUIONAOB. JlOCTHMIKEHMS CENeKIMH pacTEeHWH, J>KUBOTHBIX H
MHKPOOPTaHH3MOB

7.3

Buorexnonmorms Kkak oOTpacnb HPOM3BOACTBA. ['©HHAas MHXKEHEPHs. OTalbl CO3JIAHHS
pexombunanTHo# JIHK u Tpamcrenspix opranmamoB. Kierounas wumxeHepus. Kierodmbie
KynbTypsl. MHKpPOKIOHAJIEHOE pa3MHOXKeHHe pacTeHWH. KIOHMpOBaHHE BHICOKONMPOIYKTHBHBIX
CEeNIbCKOXO3SMCTBEHHBIX OPraHu3MOB. OKOJOruyeckue u odtudeckue mpobmemer. MO -
TeHETHYECKH MOAU(UIIHPOBAHHBIC OPTaHH3MbI

11 KJIACC

Kon

IIpoBepsieMbIii 31IeMEHT COAePIKAHUS

OBomonuoHHas OHOIOTHS

8 |

OBOJIONMOHHAA TeopHs U &€ MecTo B Guosoruu.




CBHUIETENLCTBA HBOIONMH. 1lal€OHTONOrHYECKHe: MOCIEI0BAaTEIbHOCTE TOSABICHHA BHIOB B |
ITaJIe0HTOIOTHYECKOi JIeTONKCH, TIepexoaHbie hopMbl. Broreorpaguueckie: CX0ACTBO U pasTHIue
dayH w GIOp MATEPHKOB H OCTPOBOB. DMOPHOJOTHUECKHE: CXONCTBA M Pa3NnuyMs MOPHOHOB
pa3HBIX BHAOB MO3BOHOYHBIX, CpaBHHTEIBHO-AHATOMUYECKHE: TOMOIOTHYHbIC, AHAIOTHYHEIE,
pyIMMEHTapHEIE OpraHsl, AaraBu3MbL MoneKynapHO-GHOXHMHUYECKHE: CXONCTBO MEXaHH3MOB
HACJICICTBeHHOCTH H OCHOBHBIX MeTA00IHIECKHAX IMyTeH ¥ BCEX OPraHu3MOB

1.2

DpomonuonHas Teopus Y. Jlapuua. IIpeAnoChUIKH BOSHMKHOBEHHS NapBHHH3MA. JIBIOKYIIHE
CHJIBI 9BOJIONHH BHA0B 1o JlapBuHy (M30BITOYHOE PasMHOKEHHE NPU OTPaHUYSHHOCTH PECypCOB,
HeompeieNEHHas H3MEHIMBOCTh, 60pb0a 3a CyImecTBOBaHHe, ECTECTBEHHbIH 0TOOD)
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Cunretnueckas Tteopus ossomonud (CTD) m ocHoBHBIE €€ MONOKEHHS. MHKPOIBOIIONHA.
[TomyJisiiust Kak eIHHAIA BUIA H 9BOJIIOIUH

1.4

JIsmwiymme cuibl ((pakTopbl) SBOMIONMHM BHAOB B Ipupoxe. MyTanWoHHBII Tporece H
KOMOHHATHBHAS M3MEHYHBOCTE. 11ONMy/IAIMOHHBIE BOIHBI U Apeiid renos. M3omdnmsa u Murparms.
EcTecTBeHHbIH 0TOOP — HAIPABISIONH HaKTop SBOMOIHA. DOPME! €CTECTBEHHOTO 0TOOpA.
IIpucrnocoOIeHHOCTs OpPraHA3MOB KaK pe3y/IbTaT 3BOMOLNHH. [IpUMepsl HpPHCIOCOONCHHH Yy
opraHu3MoB. ApoMopd 036l K HIMOAIANTAIHH.

Bux u Banoo6pasopanme. Kprarepun Buza. OcHoBHEIE GOPMBI BHI000pasoBanus: reorpadudeckoe,
9KOJIOTHYECKOE

1.5

Makpospomonus. DopMsl  SBomONMH:  (UmeTHYecKad, MBEPreHTHAsd, KOHBCPreHTHafd,
napajvienbHas. HeoOpaTumocTs 9BOIOIIH

Bo3HHKHOBEHHE H Pa3BUTHE JKU3HU HA 3eMIle

2.1

JloHayYHBIE OPEJCTaBICHHS O 3apOXKICHAHM xKu3HH. HaydHblie rHIIOTE35I BOSHUKHOBCHHSA JKU3HH HA
3emite: abHoreHes W MaHCIepMHUs. XUMHYECKas IBOIIONMA. DKCIIEPUMEHTAIIBHOE NOATBEPKICHHE
XUMHYECKOl HBomonnH. HadanpHble stansl Omonormdeckoif ssomonud. I'mmotesa PHK-mupa.
ITepBbie KICTKH U HX dBojonHs. PopMuUpoBaHHe OCHOBHBIX IPYIIT JKHBBIX OpPraHM3MOB

2.2

PasBuTHe Xu3HH Ha 3emie 1o spam H mepuojam. Kartapxei. Apxelickas H mpoTepo3oHcKas 3pbl.
[laneo3oiickas 9pa ¥ €€ TNepHOABL KeMOpHWMCKWiA, OPIOBHKCKH, CHIypHHCKHH, ACBOHCKHIA,
KaMeHHOYTOJIBHbIH, nepMcKuil. Me3o3oiickas 9pa U e€ IIepHOIBL: TPHACOBBIH, FOPCKHI, MEIOBOH.
Kaifmosofickas dpa ¥ e IIEpHOABL  TAJEOTeHOBLIH, HEOICHOBHIH, AHTPOIOTEHOBBIH.
XapaKkTepucTHKa KIMMara ¥W TEONOTHYECKHX mpoueccoB, OCHOBHbIC OSTambl —IBOJIONHH
PACTHTENLHOTO H KHBOTHOTO MHpa. ApoMopd o3kl y pacTeHui | KUBOTHBIX. [0sBICHHE, PacIBET H
BBEIMHPAHHE IPYIII JKHBBIX OPraHU3MOB
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CucreMa OpraHHYECKOTO MHUpa KaK OTpakeHHe 3BomonuH. OCHOBHBIE CHCTEMATHYCCKHE I'DYIIIEI
OpraHH3MOB
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DBOJIONHS YENOBEKA. AHTPOMOJIOrHs KaK HayKa. PasBHTHE NpPENCTAaBICHHH O MPOUCXOXKACHHH
gemoBeka. MeTojsl W3ydeHHs aHTpororeHesa. CXomcTBa M pasjidyus HeloOBeKa M JKMBOTHBIX.
CHcTeMaTHYeCKOE M0JI0KEHHE YET0BEKa.

Jlpmiymue cuiel (pakTopsl) anTpororeHesa. HacriencTBeHHas M3MEHYMBOCTh M €CTCCTBEHHBIM
ot6op. O6mecTBeHHbIH 00pa3s KHU3HM, U3rOTOBJIEHHE OPYIUH TPY/a, MBIIIICHHE, pe4b

2.5

OCHOBHEIE CTaIMH M BETBH 3BONIOIMH YeJOBEKA: aBCTpajomuTexH, Yenosek ymensrd, Uemosek
npaMoxoaamui, UYenosek HeaHnepTamhckuif, UYenosex pasymubii. HaXomku HCKONaeMBIX
OCTAHKOB, BpeMs CyIIECTBOBaHHMA, 00JaCTh PACIpPOCTpaHEHHsS, OOBEM TOJOBHOTO MO3ra, 00pa3
KU3HH, Opy/IHs

2.6

Yenoseueckne packl. OcHOBHBIE OOJbIIMe pAchl: €BpOIeOMIHAs (eBpasuiickas), Herpo-
aBCTPANIOMIHAs  (SKBATOpHANbHAs),  MOHroNomgHas  (a3WaTCKO-aMepHKaHCcKas).  UepTsl
TIPHCIIOCOOIEHHOCTH TPeCTABHTENEH YeTOBEYECKHX pac K YCIOBHAM CYIIECTBOBaHHA. ENWHCTBO
yestoBeyecKux pac. Kputrka pacusma

Oprasu3sMbl U OKpYKarolnas cpeaa

3.

DKONOTHA Kak Hayka. 3aJaud M pasfelbl SKOJOTHH. METOoJBl 3KOJIOrMYecKHX HCCIICIOBaHHH.
DKoJIorHyeckoe MHpoBo3sperue. Cpenbl oOMTaHMs OPraHU3MOB: BOAHAs, Ha3eMHO-BO3JyIIHAd,
TIOYBEHHAS, BHYTPHOPraHU3MEHHAs




3.2

Dxonoruyeckwe Gakropsl. Krmaccmdukanms sxonormueckux — daxkropos:  abHOTHYECKHE,
OHOTHYECKHE H aHTpONoreHHbIe. JleHcTBHE 9KOIOrHYECKHX (PAaKTOPOB HA OPraHH3MBbI

3.3

AbuoTuueckue (aKTOphL: CBET, TeMIeparypa, BiaxHocTb. Poromepuomusm. Ilpucmocobienns
OpraHu3MOB K JeicTBrI0 abHOoTHYECKHX (hakTOpoB. BHOTOrHYECKHE PHTMBI
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Buoruueckue (axkropsl. Bumbr OHOTHHYECKMX B3aMMOAEHCTBHH: KOHKYPEHIMS, XHIHHYECTBO,
MapasuTH3M, MYTYaIH3M, KOMMEHCanu3M (HaxJeOHHYECTBO, KBapTHPaHTCTBO), AMEHCAIM3M,
HefiTpam3M. 3HauyeHHe OMOTHYECKMX B3aMMOJEHCTBHH I CYIIECTBOBaHHS OpPraHW3MOB B
IPUPOIHBIX cO00IIecTBaX

3.5

DKOJIOTHYECKHE XapaKTepUCTHKH TOIy sy, OCHOBHBIE MOKA3aTeNH IOMYJISIHA: YHCIEHHOCTS,
IJIOTHOCTB, POXKIAAEMOCTh, CMEPTHOCTD, NPUPOCT, MUrpaLys. JIHHaMHKa 9UCIEHHOCTH NONMYJIAIHH
H e€ peryjnus

CoobmecTBa B 9KOJIOTHYECKHE CHCTEMBI

CoobmiecTBO OpranuzMoB — Ououeno3. CTpyKTyphl OMOLIEHO3a: BMIOBasd, IPOCTPaHCTBEHHAL,
tpodrueckad (mumesas). Buap-gomunantel, Ceasu B Ouonenose )
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Dkonoruyeckue cucreMsl (3kocucremsl). Ilomste 06 oSkocucTeMe W OHOreoleHO3e.
OyHKIMOHAIBHbBIE KOMIOHEHTE! 9KOCHCTEMBI: IIPOAYLIEHTEI, KOHCYMEHTE], peAyleHTEl. KpyrosopoT
BEIIECTB M IIOTOK SHEPrHM B 9KOCHCTeMe. Tpoduyeckwe (MHIIEBBIE) YPOBHH 3KOCHCTEMEL.
IMumeBsle menu ¥ ceTw. OCHOBHBIE II0KA3aTeNW JKOCHUCTEMBI: Oumomacca, MPOIYKIIMSL.
DKOJIOTHYECKHE TMHpaMHUIBL: TPOAYKIUU, 4YHCIEHHOCTH, Ouomaccsl. CBoHcTBA 5SKOCHCTEM:
YCTOHYHBOCTD, CaMOperyJisnus, pasputue. Cykueccus
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[IpuposHEle OKOCHCTEMBL. ODKOCHCTEMBI 03€p H  peK. OKOCHCTeMa XBOMHOIO WM
IMHPOKOJTHUCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE  9KOCHCTEMBI.  ATPOIKOCHCTEMBL.  YpOoskocuctembl. buonoruueckoe H
X034 CTBEHHOE 3HAUCHUE arpOIKOCUCTEM B YPOOIKOCHCTEM.

buopasnoobpazue kak (Gaxktop ycrodumBocTH sKocucTeM. CoxpaHeHue OHOJIOrHHYECKOro
pazHoobpa3us Ha 3eMiIe

4.4

Vuenne B.U. Bepranckoro o Omocdepe. I'pammmpl, coctaB m cTpykTypa Omocdepst. Kwusoe
BemecTBO ¥ ero ¢yuxiuu. Ocobennoctu 6uocheps! kak rinodansHOM 3kocucTeMbl. JlHHaMHuecKoe
pasHOBecue u obparHas cBg3b B 6uocdepe. KpyroBoporsl BemecTs 4 OHOreOXUMHUYECKUE LIMKIIB
a7IeMeHTOB (yriepoaa, asota). 3oHanbHOCTh 6Hochepsl. OcHoBHBIE OHOMBI CymIE

4.5

Yenoseuectso B OGuochepe 3emmu. AHTpomoreHHble H3MeHeHHss B Ouocdepe. I'mobanbHble
5KOJOTHYECKHUE IIPOOIEMEI.

OcHoBa paI©oOHaAbHOIO YIPaBICHHUS NPUPOJHBIME PECYPCaMH U MX HCIOIb30BaHHE. JIOCTHIKEHUS
OHMONOTHHK B OXpaHa IPHPOIHI




YYEBHO-METOUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
INPOILIECCA

OBA3ATEJBLHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

« Buonorus. 10 xnacc. [Taceunuk B.B., Kamenckuit A.A., Py6uos A.M. u ap.; ITox
penaxnueii [Taceunuka B.B. Axnuoreproe obmectBo «M3narenscTso «lIpocsemnenHue
« Buonorus. 11 xnace. [Taceunux B.B., Kamenckuit A.A., Pybuos A.M. u np.; ITox
penakrueit [Taceunuka B.B. Axnuoneproe o6mectBo «M3narenserso «IIpocsemenyes

METOAUYECKHWE MATEPHAJIBI JJI51 YUUTEJIA

Bbuonorus. 11 knace. Meroauueckoe nocobue x yaednuky W. b. Araponosoi, B. U.
CuBornasosa «buonorus. 11 kiace. ba3oselit ypoBeHb»

Metougeckoe nocobue moarorosneHo K yuebunuky . b. Aradornosoit, B. M.
Cusornazosa «buonorus. 10 knace. ba3oBslil ypoBeHb»

U ®POBBIE OBPA30BATEJIBHBIE PECYPCHI U PECYPCHI CETH
HUHTEPHET

1. «Exnnas komnexuns L{udposex O6pazoparensusx Pecypcosy (http:/school-
collection.edu.rw/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - Dnexrporusi yuebuuk «buonorusy.

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue kieTok

5. http://biokhimija.ru/lekcii-po-biohimii.html - GroxumMusL

6. http://evolution2.narod.ru/index.htm - sBomorms

7. http://nrc.edu.ru/est/r4/ - Guonornveckas KapTHHAa MHpa

8. http://planete-zemlya.ru/ - [Inanera 3emis

9. http://ecologysite.narod.ru/index.html - sxonorus

10. http://bio-nica.narod.ru/index.html - Gnonuxa



