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MHNOACHUTEJBHASA 3AIINCKA

IIpu pa3paboTke mporpamMMmbl MO OHOJOIMHM TEOPETUYECKYIO OCHOBY sl OIpEesICHUs
MOJIX0A0B K (OPMUPOBAHMIO coJepkaHus ydeOHoro mnpenmera «buomorus» cocraBwiIn:
koHnentyanpHbie TonoxkeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH IENieH, COAEpIKaHHUS,
pe3yJabTaTOB O0YUYEeHUs U TPeOOBAaHMUI K YPOBHIO OJIOTOBKH BBIITYCKHUKOB, I10JIOKEHHUS 00 00IuX
LeJAX M NPUHLUINAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHME CHUCTEMbI CpEIHEro oOIero
obOpazoBanusi B Poccuiickoit ®enepanuu, a Takke IOJOKCHHUS O crHenuduke Ouonoruu, e
3HAYEeHUU B MTO3HAHUU KUBOH MPUPOIBI M 00ECIICUEHUH CYIIECTBOBAHUS YETIOBEYECKOTrO 00IIeCTRA.
CornacHo Ha3BaHHbBIM IOJIOKEHUSM, OIIPEeJIeHbl OCHOBHBIE (DYHKIIMH MPOTrPaMMBbI 110 OUOJIOTUU U
e€ CTpyKTypa.

[TporpamMma o Owonorum Ma€T MPEACTAaBICHUE O IEsAX, 00 oO0mel cTpareruu OOydYCHWS,
BOCIIUTAHUS M PA3BUTHsI OOYYAIONIMXCS CPEACTBAMHU yU4eOHOTO npeamera «buoorusy», onpenenser
00s13aTeNIbHOE NPEMETHOE COJEp)KaHUE, €ro CTPYKTYpY, paclipelesieHUe 0 pas3jeiaM U TeMaw,
PEKOMEHAYEMYIO MOCIIE0BAaTEIbHOCTh U3YyUeHUs Y4eOHOro MaTepuana ¢ y4éToM MEeXIpPeIMETHbIX
W BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKA 00pa30BaTEILHOTO IMPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
00y4Jaromuxcsl.

B nporpamme no 610JI0rUM TaKkKe yUUTHIBAIOTCS TPEOOBaHUSA K MNIAHUPYEMBIM JIMUHOCTHBIM,
METaNpeIMETHBIM M IMPEJAMETHBIM pe3yibTaTaM O0y4eHus B (POPMUPOBAHMM OCHOBHBIX BHUOB
y4eOHO-IT03HABATEIbHON  JEATEIIbHOCTH/YUEOHbIX JIEHCTBUM  0OOydYaromMXCS IO OCBOEHUIO
coJiepkaHusi OMOJIOrH4ecKoro o0pa3zoBaHusl.

B mporpamme mo Ouomorun (10—11 xmaccel, 0a30BBIi ypOBEHB) pealnu30BaH MPUHLUI
IIPEEMCTBEHHOCTH B M3y4yeHMHM Ouosioruu, Osarojaps ueMy B Hel mpocMmaTpuBaercs
HAIpaBICHHOCTh Ha pa3BUTHE 3HAHWH, CBS3aHHBIX C (OPMHPOBAHHWEM €CTECTBEHHO-HAYyYHOTO
MHUpPOBO33PEHHUS,  IICHHOCTHBIX  OpPHEHTAIlMid  JHYHOCTH,  OKOJOTHYECKOTO  MBIILICHHS,
MPEJCTAaBICHUN O 3J0POBOM 00pase KU3HU U OEpPEeKHBIM OTHOIIEHUEM K OKpY KaIoLIel MPUpPOTHON
cpexae. IloaToMy Hapsay ¢ uzyueHueM OOIIEOMOIOrMYECKUX TEOPHH, a TakKe 3HAHUN O CTPOCHUHU
KHMBBIX CHCTEM pA3HOTO paHra M CYUIHOCTH OCHOBHBIX MpPOTEKAalOIMX B HHUX MPOIECCOB B
nporpaMMme 1O OHWOJIOTHM Y/EICHO BHHUMAaHHE WCIONB30BAHUIO TIONYyYEHHBIX 3HAaHUH B
MOBCETHEBHON KM3HM Uil pEIIeHUS TPHUKIAJAHBIX 3aJa4, B TOM YHCIE: TPOPHIAKTHKA
HACJIE/ICTBEHHBIX ~ 3a00JIeBaHUIl ~ YEJOBEKa,  MEIUKO-TeHETHYECKOr0  KOHCYJIbTUPOBAHMA,
00OCHOBaHHUSI 3KOJOTMYECKH IeJIeCO00pa3sHOro IOBEACHUS B OKpY’Kalolled NpUpPOIHOHN cpere,
aHamM3a BIUSHUS XO3SHCTBEHHOM JIEATENFHOCTH 4YeJOBEKa Ha COCTOSHHE MPHUPOIHBIX U
WCKYCCTBEHHBIX OJKOCHCTEM. YCWJICHWE BHUMAaHHS K TPUKIAJHOW HAMpPaBICHHOCTH YYeOHOTO
npeamera «buonorus» NPOIUKTOBAHO HEOOXOIMMOCTBIO 00ECHEUEHUs YCIOBUH JUIS PELIeHUs
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 HIKOJHHOTO OHMOJIOTMYECKOTro 0Opa3oBaHHUs, KOTOpas Mpearoaraet
dbopmupoBaHHe y OOYYarOIIUXCS CIIOCOOHOCTH aJaNnTHPOBAaThCS K W3MEHEHHSIM JTUHAMHYIHO
Pa3BUBAIOMIETOCS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHe cpenHero oOmiero oOpa3oBaHHsS 3aHMMaeT BakHoe MecTto. OHa
obecrieunBaeT (OpMHUpPOBaHHE Yy OOYYAIONIMXCS MPEACTaBICHUH O HAy4YHOH KapTHHE MUDa,
pacimpsieT U 00001aeT 3HaHUSA O JKUBOW MpPHUPOJE, €€ OTIMYUTEIbHBIX MPU3HAKAaX — YPOBHEBOIl
OpraHu3alii M SBOJIIOLUHU, CO34a€T YCIOBMS JUIS: TIO3HAHUS 3aKOHOB JKMBOM HPUPOIBI,
¢dbopmupoBaHus (QYHKUMOHAIBHOM TPaAaMOTHOCTH, HAaBBIKOB 37J0POBOTO M Oe3omacHoro obpasza
KHU3HH, YIKOJIOTHUECKOTO MBIIUICHHS, IEHHOCTHOTO OTHOIICHUS K KUBOM MPUPOJIE U YETOBEKY.



bosbioe 3HaueHne OMOJIOTHS UMEET TAaKKe Ul PEIIEHUs] BOCIMTATENIbHBIX U Pa3BUBAIOIINX
3ajad cpegHero oOmero oOpa3oBaHMA, coLManM3anuu oOyuaromuxcs. V3yueHue Ouosioruu
obecrieynBaeT yCIOBHA JUIsI (OPMHPOBAHUS HWHTEIUICKTyalbHBIX, KOMMYHUKALMOHHBIX |
MH(POPMALIMOHHBIX HABBIKOB, 3CTETHUECKOW KYJIbTYPBI, CHOCOOCTBYET MHTETPALlUU OMOJOTHUECKUX
3HaHUIl C MpPEICTABICHUSIMU M3 JPYTUX Y4YEOHBIX MPEIMETOB, B YAaCTHOCTH, (U3UKU, XUMHUU U
reorpaguu. Ha3BaHHble MOJIOKEHUS O IpeAHAa3HAYeHUH YydeOHoro npeamera «buonorus»
COCTAaBHJIM OCHOBY JUIS OTIPE/ICICHHUS TIOJX0I0B K OTOOPY M CTPYKTYPHUPOBAHHIO €T0 COJCpIKAHUS,
MIPEJCTABICHHOTO B IPOrpaMMe M0 OMOJIOTHH.

OT10op copepxkanus ydyeOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MNO3ULIMH KYyJIBTYpOCOOOpPa3HOr0 MOJX0/a, B COOTBETCTBUU C KOTOPBIM OOYyYaroIIuecs IOJIKHBI
OCBOUTH 3HAHUS W YMEHHUS, 3HaYUMble i1 (popMHpoBaHUS OOIIEH KyJIbTYphl, ONpEACISAIOLINe
aJIcKBaTHOE TIOBEJICHHE YEJIOBEKa B OKpY)KaloIed MPUPOAHON Cpelle, BOCTPEOOBAHHBIE B
MOBCETHEBHON KHM3HM U IpaKTUYeCKOH JesTenpbHocTH. Ocoboe MecTo B 3TOM cuUCTeMe 3HaHWH
3aHUMAIOT JIEMEHTHI COJIEPKaHMs, KOTOPBIE CIy>KaT OCHOBOM JUIsl (POPMUPOBAHUS IPEACTABICHUI
O COBPEMEHHOM E€CTECTBEHHO-HAyYHOW KapTHHE MHUpPAa U LIEHHOCTHBIX OPHMEHTALUSAX JIMYHOCTH,
CIOCOOCTBYIOUIMX TYMaHU3aUU OHOJIOTHYECKOTo 00pa3oBaHusl.

CTpyKkTypupoBaHHE COAEp)KaHUS Y4eOHOro Marepuaja B IporpamMme 10 OHOJOTHH
OCYIIECTBJIEHO C Y4€TOM IMPHOPUTETHOIO 3HAYCHMsI 3HAHUN 00 OTIUYUTENIBHBIX OCOOCHHOCTAX
KUBOU IPUPOJIbl, O €€ YPOBHEBOM OpraHMU3alMM U 3BOJIOLUU. B cOOTBETCTBUU € 3TUM B CTPYKType
yueOHOro npeamera «buonorusy» BbAEIEHBI CIEAYIOLIUE COolepKaTelbHble TUHUM: «buonorus xak
Hayka. MeTosabl Hay4HOro mo3HaHus», «KieTka kak Ouonoruyeckas cuctema», «OpraHusm Kak
Ouosiornyeckas cucrema», «CucremMa 1 MHOrooOpasue opraHu4eckoro Mupay, « BOJIOLHS KUBOK
MPUPOABD, «IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

Lenp wu3ydenus yueOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIJIAJE€HUE
00yYaroIUMHUCS 3HaHUSMH O CTPYKTYPHO-(DYHKIIMOHAIBHOM OpraHU3aIlK )KUBBIX CUCTEM PAa3HOTO
paHra ¥ npuoOpeTeHne yMEHUHN UCII0JIb30BaTh 3TU 3HAHUS JUIsl TPAMOTHBIX J€HCTBUI B OTHOLLICHUN
00BEKTOB ’KMBOM MPUPOJIBI U PELLIEHUS PA3INYHBIX )KU3HEHHBIX TPOOJIEM.

JlocTiokeHne 1end u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE
o0ecreynBaeTcs peleHUueM CIeyONIMX 3a1ay:

OCBOCHHE 00YYarOIIMMUCS CUCTEMBl 3HAaHUH O OMOJIOTMYECKUX TEOPUSX, YUCHHSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MMPaBUIax, CIyXKallluX OCHOBOH Juisi (POpMUPOBAHUS TIPECTaBICHUN
0 €CTECTBEHHO-HAYYHON KapTHHE MUpa, O METOJaX HAyYHOI'0 MO3HAaHMsSI, CTPOCHUH, MHOT000pa3un
U OCOOEHHOCTSIX >KMBBIX CHCTEM Pa3HOTO YpPOBHS OpraHM3allld, BBLAAIONIIUXCS OTKPBITHUSAX U
COBPEMEHHBIX MCCIIEJOBAHUAX B OMOJIOTUY;

¢bopMupoBaHUe y OOYYalOIIMXCS TI03HABATEIbHBIX, WHTEJJIEKTyaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEN B Mpoliecce aHalu3a JAaHHBIX O MyTSIX Pa3BUTHS B OMOJIOIMM HAy4YHBIX B3IJIS/I0B,
UJEN U TOAXO0I0B K M3YUYEHUIO KUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

CTaHOBJIEHUE y 00y4JaroUuXxcsl o01eil KyabTyphl, (YHKIMOHAIBHON IPaMOTHOCTH, pa3BUTHE
YMEHUN OOBSICHATh M OLICHUBATh SIBICHHUS OKPYXKAIOLIEr0 MUpa UBOW MPUPOJBI HA OCHOBAaHUH
3HaHUI U OMBITA, MOTY4YEHHBIX IPU NU3yYEHUH OMOJIOTHH;

¢dopmupoBaHue y O0OydYalOUIMXCS YMEHUH WJUIIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUW B TPAKTUYECKOW JESITEIBHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOTUH;



BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS UEJIIOBEKOM JKMBOH IPHPOIBI,
HEOOXOMMOCTH OEpPEeKHOTO OTHOILICHHS K HEH, COOJIIOJICHHsI STHUYECKUX HOPM IPH MPOBEACHUU
OHOJIOTMYECKUX HUCCACAOBAHMIA;

OCO3HAHHME IEHHOCTH OMOJOIMYCCKMX 3HAHHHA JUIS TOBBIIMICHUS YPOBHS DKOJOTHYCCKOMN
KYJIBTYPBL, U1l QOPMHUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

pPUMEHEHHE TPUOOPETEHHBIX 3HAHWH M YMCHHW B TIOBCEAHEBHOM JKU3HU ISl OICHKH
MOCIIEACTBUI CBOCH JEATEIILHOCTH IO OTHOIICHHUIO K OKpYXKAmoIIed cpeae, COOCTBEHHOMY
3JI0pOBBI0, 000CHOBaHUE U COOIOICHNE Mep MPOQUIAKTUKH 3200JICBaHUIA.

B cucreme cpennero obmiero oOpasoBanusi «buonorus», ulydaemass Ha 0a30BOM YpPOBHE,
SIBIISIETCS.  00SI3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOISIIMM B COCTaB IPEIMETHON O0JIaCTH
«EcTecTBeHHO-HAYYHBIC ITPEIMETHI.

Jiis u3ydenust OMojaoruu Ha 6a30BOM YPOBHE CpEJHEro oOIIero o0pa3oBaHUs OTBOIUTCS 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Heneno), B 11 kiracce — 34 vaca (1 yac B Hezelro).



1. COAEP KAHUE YYEBHOI'O ITPEJIMETA

10 KJIACC

Tema 1. Bbuosorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OHOJOTMU C OOLIECTBEHHBIMU, TEXHUYECKUMH H JIPYTHMH
€CTECTBEHHBIMH HaykKamH, ¢uiaocopueii, 3TUKOW, SCTeTHKOM U mpaBoM. Ponb Ouonoruu B
(bopMHpOBaHUN COBPEMEHHOW Hay4YHOH KapTHHBI Mupa. CucTemMa OMOJIOTHYECKUX HAYK.

Metoabl TO3HAHUS >KUBOW HPUPOIBI (HAONIIOJCHHE, SKCIEPHUMEHT, ONHCAHUE, HW3MEpEHHUE,
KJaccuuKalus, MoJIeTUPOBaHKE, CTAaTUCTUYECKass 00pabOTKa JaHHBIX).

JdemoHcTpanum:

[Toptpetsr: Y. HJapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

TaOnuis! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBON IPUPOJIBI.

JlaGopaTopHble U NpaKTH4YecKne padoThbi:

[Ipaktuueckass pabora Ne 1. «Mcmonb3oBaHue pa3lIWYHBIX METOJIOB MPU HM3YyUYECHUU
OMOJIOTUIECKIX OOBEKTOBY.

Tema 2. /KuBble cucTeMbl U HX OPraHU3ALMA.

XKusbie cucteMbl (OMOCHCTEMBI) KaK peaIMeT U3ydeHus Ouonoruu. OTINYHE KUBBIX CUCTEM OT
HEOPraHUYeCKOU MPUPOJIBI.

CaoiicTBa OMOCUCTEM M UX pa3HOOOpaszue. YPOBHU OpraHMU3alMM OMOCHCTEM: MOJIEKYJISIPHBIH,

KJICTOYHBIN, TKaHEBBIH, OpraHU3MEHHBIM, MONYJIALIMOHHO-BUJIOBOM, 9KOCHCTEMHBIN
(OmoreoneHOTHYECKUIT ), OMOCHEPHBI.
JdemoncTpanum:

Tabmuis! u cxeMbl: « OCHOBHBIE TPU3HAKYU )KU3HU», «Y POBHHM OpraHU3alluy KUBON IPUPOIBD».

Ob6opynoBanue: moaens mosiekynbl JJTHK.

Tema 3. XumMHu4eCcKHil COCTAB U CTPOCHHE KJICTKH.

XVWMHYECKUH COCTaB KJIETKH. XHMHUYECKHE DJIEMEHTBI: MaKpOIJIEMEHTBHI, MUKDPOJJIEMEHTHI.
Bogna u MuHepanbHbIE BELLIECTBA.

@OyHKIMH BOJBI U MUHEPAJIbHBIX BELIECTB B KieTke. [loanepxanne ocMoTHYeCcKOro 6anaHca.

benku. CoctaB u crpoeHue OenKkoB. AMHUHOKHCIOTBI — MOHOMeEpbI OeikoB. He3zameHumble U
3aMEHUMbIE AMHUHOKUCIOTHI. AMUHOKHUCIOTHBIH COCTaB. YPOBHHM CTPYKTYPHI O€JIKOBOM MOJEKYJIbI
(mepBUYHAas, BTOPUYHAs, TPETHYHAs M YETBEPTUYHAs CTPYKTYypa). XMMHUECKHE CBOWCTBA OENKOB.
buonornueckue QpyHKIIMN OEITKOB.

@®epMeHThl — Ouosormyeckue Kkaranuzatopbl. CTpoeHue (epMeHTa: aKTHUBHBIM LIEHTD,
cyoctparnas cnenuduuHocts. Kodpepmentsl. Buramunsl. OTinuuns GpepMEHTOB OT HEOPraHUYECKUX
KaTaJan3aTopoB.

VYrneBonpl: MOHOcaxapuisl (TJIFOKO3a, pubo3a W Je30KCHpu003a), AMcaxapujisl (caxaposa,
JIAKTO03a) U MoJIMcaxapuabl (Kpaxmal, TIIMKOreH, eJTo03a). buonornueckre GyHKIUU YTIIEBOAOB.

Junuasl: TpuraMuepuasl, Gocomunuasl, crepouasl. I'napogunsHo-TUAPOPOOHBIE CBOMCTBA.
buonornueckue Qynkumu aunuaoB. CpaBHEHUE YIJIEBOAOB, OCIKOB M JIMIHUIOB KaK HMCTOYHHUKOB
SHEPIUH.

Hyxkneunosbie kucinotel: JIHK m PHK. Hykieotunbpl — MOHOMEpbl HYKJIEUHOBBIX KHCIOT.
Crpoenue u Gpynkiun JJHK. Crpoenue u pynkunn PHK. Bunet PHK. AT®: crpoenue u ¢pyHKuuu.



Huronorusa — Hayka o kieTke. Kietounas Teopust — npumep B3auMoJIeHCTBUS uiel U (pakToB B
HAy4YHOM MO3HAaHUU. MeTO/Ibl U3yUeHUs KIETKH.

Knerka xak nenoctHast xuBas cuctema. OOlIMe NPU3HAKM KIETOK: 3aMKHYTas Hapy)KHas
MemOpana, monekynsl JJHK kak reHeTnueckuii anmapar, cuctemMa CHHTe3a Oernka.

Tunsl  kIeTOK:  dykapuoTHyeckas U mpokapuotudeckas. (OCOOEHHOCTH  CTPOCHHUSA
MPOKapHOTHUECKOW KieTku. Kierounas crenka Oaktepuii. CTpoeHHE SYKapHOTHUYECKOW KIIETKH.
OCHOBHBIE OTJIMYHS PACTUTEIILHON, )KUBOTHOM U TPHOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KIETOYHAs CTEHKAa, TJIUKOKAIUKC, WX (YHKIHU.
[Inazmatuueckas wmemOpana, e€ cBoWctBa u (QyHKuumu. Lurommazma u  e€ OpraHOW[BL.
OpnomemOpannbie opraHounsl kietku: OIIC, anmapat [ombmxu, nu3ocomsbl. [lomyaBTOHOMHBIE
OpraHoujbl KJIETKH: MUTOXOHJPHUM, IUTacTubl. [IporcxokaeHne MUTOXOHApPUN M IutacTui. Bumel
wiactull. HememMOpaHHBIE OpraHOM/IbI KJIETKU: pUOOCOMBI, KJIIETOUHBIM LIEHTP, LIEHTPUOJIN, PECHUYKH,
KryTUKU. OyHKINK OPraHOUAOB KIETKU. BKitoueHus.

SAnpo — perymsatopHblii 1eHTp kieTku. CTpoeHue szapa: siaepHas 000J0YKa, KapUoILia3Ma,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIETKE.

JdeMmoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, /[x. Yorcon, ®@. Kpuk,
M. Vunkunce, P. ®panxnun, K. M. bap.

Huarpammsbl: «Pacnipeaenenne XuMHYECKHUX 3JIEMEHTOB B HEKUBOUM Npupoie», «Pacnpenenenue
XUMHYECKHX 3JIEMEHTOB B KUBOU IPUPOLIEN.

Tabmuuelt u cxembl: «llepuoguueckass TabauIa XMMHUYECKHX 3JeMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJbI», «buocunTe3 Oenka», «CTtpoeHue Mojekynbl Oenkay, «Ctpoenune (epMeHTay,
«Hykneunossie kucinotsl. JIHK», «Ctpoenne monexkynsl AT®», «CTpoeHue syKkapHOTHYECKON
KIeTkn», «CTpoeHue KHUBOTHOM KIeTKW», «CTpoeHue pacTUTENbHOW KiIeTKn», «CTpoeHune
MIPOKAPUOTUUYECKON KIETKN», «CTpOEHUE sApa KIETKI», « Y TIEBOABDY, «JIumuasn.

OO6opynoBaHHe: CBETOBOM MHKPOCKOIN, OOOpyIOBaHWE IS TPOBEACHUS HAOMIOACHUH,
U3MEpEeHUil, SKCTIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEPUATIbHBIX KIETOK.

JlabopaTopHbie H IPaKTHYeCKHEe PadoThI:

JIaGoparopHas padora Ne 1. «M3yueHue kaTamUTHUECKONW aKTUBHOCTH (DEpPMEHTOB (Ha puMepe
amMmIIa3bl WIK KaTajaasbl)».

JlabopaTtopHas pabora Ne 2. «/3ydeHue cTpoeHHUsSI KIETOK PACTECHWH, )KUBOTHBIX U OAKTEPHil
10/ MUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENapaTax v X OMUCaHHUEN.

Tema 4. ZKu3HeaeATeJIbHOCTh KJIECTKH.

OOMeH BelecTB, WIM MeTa0oau3M. ACCUMWIALMS (TJIACTUYECKUM OOMEH) U JTUCCUMIIIALNS
(oHepreruyeckuii oOMEH) — JBE CTOPOHBI €IUHOro TMporecca MeradbonauzMa. Posb 3aKoHOB
COXpaHEHHUs BEIIECTB M YHEPTHH B TOHUMAaHUU MEeTa0oI13Ma.

Tumnbl oOMeHa BemiecTB: aBTOTPOGHBIN U rerepoTpodHbIil. Ponb pepmMeHTOB B 0OMEHe BellecTB
Y TIPEBPAIICHUN SHEPTUH B KIIETKE.

®dortocunte3. CperoBas u TemHoBas (a3el  ¢dorocuHTe3a. Peaknmm  ¢otocuHTe3a.
OddexTuBHOCTE (hoTOCHMHTE3a. 3HaueHHe (OTOCUHTE3a M KM3HHM Ha 3emue. BrnusHue ycnoBuid
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCUHTE3UpYIoIIKe OakTepun. 3HAUCHUE XEMOCHHTE3a JIJIsl )KU3HU Ha 3emIie.



DHepreTuyeckuii oOMeH B KieTKe. PaciieniieHue BeliecTB, BbIICICHHE M aKKyMYJIHPOBaHUE
SHEPruM B KIJETKe. OJTambl SHepreTudeckoro oobmena. [nukonus. bpokeHne u ero BUIIBL
Kucnopongnoe okucinenue, wuiaM KJIeTOYHOe jpixanue. OkuciaurenbHoe —(ochopuirpoBaHue.
O PeKTUBHOCTD IHEPTETHUECKOTO OOMEHA.

Peakiiun marpuunoro cuntesa. ['enetnueckas naopmanus u JJTHK. Peanuzanus renerrndeckoit
uHpopManuu B KieTKe. ['eHeTHuueckuid KoJ U ero cBoicTBa. TpaHCKpUIIIUS — MATPUUYHBINA CHHTE3
PHK. Tpaucmsimust — OuocuHTe3 Oenka. Drtambl TpaHCasnud. KomupoBaHue aMUHOKHUCIOT. Poib
pubocom B OuocuHTE3E OernKa.

Hexnerounsie ¢opMmbl xku3au — BUpYChl. Mctopus otkpeitus Bupycos ([[. WM. VBanoBckuii).
OcoOeHHOCTH CTPOCHHUS M IKU3HEHHOTO LUWKIa BHpYycoB. bakrepuodaru. bonesHu pacreHuid,
KUBOTHBIX U 4YEJIOBEKa, BbI3bIBaeMble BHUpycamu. Bupyc ummyHoneduuura uvenoseka (BHUY) —
Bo3Oynutens CIIMJla. OOparHas TpaHcKpumuus, peBepraza U uHTerpasa. IIpodunaktuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JIeBaHMiA.

JdeMmoHcTpanum:

[optpersr: H. K. Konsuos, /1. U. UBanosckuii, K. A. Tumupsizes.

Tabmuupl u cxembl: «Tunel nuranusy, «Merabonuzm», « MUTOXOHIPUSLY), « IHEPTreTUUECKUN
oOMen», «Xnoporact», «Dotocunte3», «Ctpoenune [IHK», «CtpoeHune u (QyHKIIMOHUPOBAHUE
reHa», «Cunre3 Oenka», «l'enermueckuit koma», «Bupyce», «bakrepuodarm», «CTtpoeHue u
xu3HeHHbIH nuki Bupyca CIIN/a, 6akrepuodara», «Pemmukanus JTHK».

ObopynoBanue: Mopaenu-ammiukanun  «Ynpoeane JHK wu Ttpanckpunuus», «buocunres
oenka», «CTpoeHue KIeTKW», Mojienhb cTpykTypsl JJTHK.

Tema S. PasMHOKeHHE H HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounelii 1ukn, WM JKU3HEHHbIM 1Mk kieTku. WHrepdasza u mwuro3. Ilpouecchl,
nporekaomue B uHTepdasze. Pemnmukaums — peakuuss marpuuHoro cuHte3a JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBII Ha0Op — KapuOTHI. J{UMIOUTHBIA U TalIOUIHBI XPOMOCOMHBIE HA0OPHI.
Xpomatusl. L{luronornyeckne 0OCHOBBI pa3MHOKEHHUS U UHJIMBUAYAJIbHOTO Pa3BUTHS OPTAaHU3MOB.

Henenue knetku — muto3. Craguum muto3a. [Ipormecchl, mpoucxoasie Ha pa3HbIX CTaIUSIX
MHTO3a. BHOJIOrHYEeCKUi CMBICT MUTO3A.

[IporpamMmmupyemas rubenb KJIETKH — alonTo3.

@®opMbl Pa3MHOXKEHHUSI OPraHMU3MOB: Oecriosioe M MojoBoe. Buabl Gecrosioro pa3MHOXKEHUS:
JIeIecHue HaJABOE, IMOYKOBAHHWE OJHO- U MHOTOKJIETOYHBIX, CIOpO0Opa3oBaHUE, BEreTaTUBHOE
pa3MHOXkeHue. MckyccTBeHHOE KJIOHHPOBAHHUE OPraHU3MOB, €r0 3HaYCHHE JUISl CEeJeKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECIOI0ro.

Metioz. Ctaauu meiio3a. [Iponeccel, nmpoucxoasuiue Ha ctaausx Meiosa. [loBenenue xpomocom
B Mero3e. KpoccrnHrosep. buosmorndeckuil CMbICT M 3HAYEHHE MEH03a.

I'amerorenes — mpoiiecc 0Opa30BaHUS MOJIOBBIX KJIETOK Yy JKUBOTHBIX. [lOJOBBIE >Ke€e3bl:
CEeMEHHHKU W suyHUKA. OOpa3oBaHHME W pPa3BUTHE IMOJOBBIX KIETOK — TaMmeT (CrepMaTo3ouf,
ANULEKIIeTKa) — criepMaTroreHe3 u oBorenes. OCOOEHHOCTH CTPOEHUS SAHUIEKIETOK U CIIepMaTO30HI0B.
OmnonorBopenue. [lapreHorenes.

NunuBuayansHOEe pa3BUTHE (OHTOTEHE3). DMOPHOHAIBLHOE pa3BUTHE (IMOpPHOTEHE3). DTalbl
SMOpPUOHAIILHOTO Pa3BUTHSL Y TMO3BOHOYHBIX JKHBOTHBIX: JPOOJICHHE, TacTPYJISIIHs, OpPraHOTCHE3.
[ToctamOpuoHaneHOE pa3BUTHE. THMBI MOCTAIMOPHOHAIBHOTO PAa3BUTHA: NPSMOE, HENPsIMOe
(muuHoYHOE). BimsiHMEe cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIC BBI3BIBATH
BPOXKIEHHBIE YPOJICTBA.



Poct u pasBurue pacrenuii. OHTOreHe3 LBETKOBOIO PACTEHUsS: CTPOCHUE CEMEHM, CTaJauu
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuupr u cxembl: «DopMbl pa3MHOXKEHHS OPraHU3MOBY», «J{BOHHOE OIUIONOTBOPEHUE Y
LBETKOBBIX pacTeHMil», «BereraTuBHOEe pa3MHOXKEHHE pacTeHUil», «JleleHue KiIeTku OakTepuii»,
«CtpoeHue MoJIoBbIX KIETOK», «CTpoeHre XpoMocoMbly, «Kinetounsiii iy, «Pemmukanusa JHK,
«Muto3», «Meno3», «lIpsamoe u Hempsmoe pas3Butue», «l'aMeToreHes y MIICKONUTAIOIUX U
4yesoBekay, « OCHOBHBIE CTaJIMM OHTOT'€HE3a».

O6opynoBaHue: MHKPOCKOI, MuUKpompenapatbl «CrnepMaro30uabl  MIIEKOMHUTAIOLIET0»,
«Siueknerka muekonuTaroumero», «KaprnokmHes B KieTkax KOpELIKa JIyKa», MarHUTHAash MOJEJIb-
ammumkanus «Jlenenue kietkm», moaens JJHK, monens Merada3sHoit XpOMOCOMBEL.

JlaGopaTopHble U IpaKTHYeCKHEe PadoThI:

Jlaboparopuas pabotra Ne 3. «HaOmromenne MuTo3a B KIETKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKPOIpENapaTax».

Jlaboparopuass pabora Ne 4. «UM3ydeHWe CTPOCHHS TIOJIOBBIX KJICTOK Ha TOTOBBIX
MHUKpOIIpenapaTax.

Tema 6. HaciieicTBEHHOCTh U NI3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reHeTHKU. VicTOopus pa3BUTHS TeHEeTUKU. PoJIb IUTOIOTUH U SMOPUOJIOTUH B
CTAaHOBJICHUH T€HETUKU. BKIIa[ poCCHIICKMX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE TCHETUKH. MeTObI
TeHETUKH (THOPUIOJIOTHUECKUH, ITUTOTEHETUYECKUN, MOJIEKYJIApHO-TeHeTHUeckuii). (OCHOBHBIC
TreHEeTUYECKUE MOHATHUS. | 'eHeTuueckasi CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpellUBaHUi.

3aKOHOMEPHOCTH HACJIeOBaHUs MPHU3HAKOB, ycTaHOBJIeHHbIE [. Mennenem. MoHorubpuanoe
CKpelIuBaHue. 3aKOH eAMHOO0Opa3vs TUOPUIIOB TEPBOTO MOKOJCHHS. [IpaBWio JOMHUHUPOBAHHS.
3aKoH paciierieHus MPU3HaKoB. [ umnore3za ynctorsl rameT. [1oHOE U HETIOJTHOE TOMUHUPOBAHUE.

JlurubpugHoe  CKpelMBaHHWE.  3aKOH  HE3aBHUCHMOTO  HAcle[OBaHHUS  MPHU3HAKOB.
[{uToreHeT4ecKre OCHOBBI ~AUTUOPUIHOTO CKPEUIMBaHUS. AHAIM3HPYIOIIEe CKpEIIMBaHHE.
Hcnonp3oBanne aHATM3UPYIONIETO CKPEIIMBAHUS I ONPEICTICHUs TeHOTHIIA 0COOH.

CueruieHHOe HacieaoBaHue Tpu3HakoB. Pabora T. MopraHa 1o ClenjieHHOMY HacleOBaHUIO
reHoB. Hapymienue crienyienus TeHOB B pe3yJibTaTe KpOCCUHTOBEpA.

XpoMOCOMHas TEOpUS HACIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'eneruka moma. XpoOMOCOMHOE ONpPEACICHUE TO0JIa. AYTOCOMBI M TOJOBBIE XPOMOCOMBI.
['omorameTHBIC U TeTEpOraMeTHbIE OPTaHU3Mbl. HacienoBanne npru3HaKoB, CIETUICHHBIX C TIOJIOM.

N3menunBoCcTh. BHbl M3MEHUMBOCTH: HEHACNEACTBEHHAss M HacieAcTBeHHasd. Ponb cpeabl B
HEHACJICJICTBEHHOW  M3MEHUYMBOCTH.  XapaKTEepPUCTUKAa  MOAU(PUKANUOHHOW  WM3MEHUYHUBOCTH.
Bapunanvonssli psag u BapuanuoHHas Kpuas. Hopma peaknnmm npusHaka. KommdecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiiuu. CBocTBa MOIU(PUKAIIMOHHON N3MEHUYHNBOCTH.

HacnencTBennasi, wiM TeHOTUIIMYECKas, H3MEHYMBOCTh. KOMOWHATHBHAas W3MEHYHUBOCTD.
Meii03 1 MOIOBOII MPOIIECC — OCHOBa KOMOWHATUBHON M3MEHYMBOCTU. MyTallMOHHAS U3MEHUHUBOCTbD.
Knaccudukanmss Myranuii: TeHHbIE, XpPOMOCOMHBIC, T€HOMHBIE. YacToTa W TPUYMHBI MYTAaIlUM.
MyTtarensabie (pakTopbl. 3aKOH TOMOJIOTHUECKHX PSJIOB B HacCJeACTBEHHOW u3MeHumBoctH H. M.
Basuiiosa.

Buesinepnast HaclieICTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetnka demoBeka. Kapuorunm denoBeka. OCHOBHbIE METOABI TEHETHKM YEJIOBEKA:
TeHEATOTHICCKUI, OJIM3HEIIOBBIN, IIMTOTCHETUICCKUN, OMOXUMUUYECKHH, MOJIEKYIIIPHO-TEHETUYECKUM.



CoBpeMeHHOE OIpeeNIeHHe T€HOTHUIIA: MTOJIHOTEHOMHOE CEKBEHHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM
gyucne ¢ nomoinsio [IIIP-ananuza. HacnencrBenHble 3a0ojieBaHUSI 4YellOBEKa: TeHHbIE OOJIE3HH,
00JIE3HH C HACIIEACTBEHHOW MpPenpacioioKEHHOCThIO, XpOMOCOMHbIe Oone3nu. Comaruueckue u
reHepaTuBHble MyTauuu. CTBONOBBIE KieTKU. [IpuHIMIBI 310pOBOro o0Opasa >KHU3HM, AUATHOCTUKH,
npoQUIAKTUKU M JIEYCHHUs] TEHEeTHYEeCKHX OoJie3Hed. MeauKo-reHeTHUecKoe KOHCYJIbTHPOBAHUE.
3HaueHue MEAMIMHCKONW TeHETHKH B MPEJOTBPAIEHUH W JICYEHUH TEeHETHYeCKHX 3a0o0JieBaHUN
4eJloBeKa.

JdemoHcTpaumuu:

[Toptpersr: I. Mengens, T. Mopran, I'. ne ®@pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuit, H. 1. BaBunos.

Tabnuis! u cxembl: « MOHOrHOpPHIHOE CKPELIMBAHUE U €0 IUTOTEHETHYECKAsi OCHOBA», «3aKOH
pacillelVIeHusT M €ero LUTOTeHEeTHYeCKas OCHOBa», «3aKOH YHUCTOThI TameT», «Jlurubpuaxoe
ckpemBanue»,  «lluromornueckue  OCHOBBI  JUTHOPUAHOTO  CKpemuBaHus»,  «Meio3»,
«B3aumonencTBie alieabHbIX I'€HOBY», «I €HeTHYecKrue KapThbl PACTEHUM, KUBOTHBIX U YEJIOBEKay,
«I'eneruka nomna», «3aKOHOMEPHOCTU HACJIEJOBaHMsI, CLEIJIEHHOTO ¢ IIoJoM», «Kapuotumnsl yenoBeka
U JKUBOTHBIX», «Buasl m3MeHumBoCcTHY, «MoOmuduKaMoOHHAas W3MEHYMBOCTHY», «HacmenoBanue
pesyc-akTopay, «I'eHeTHKa rpymi KpoBu», « MyTalluOHHAs H3MEHYUBOCTHY.

O6opynoBanue: Mojenu-anmiaukanuu  «MoHoruOpuaHoe  ckpemmBaHue», «HemnomHoe
JOMUHUpOBaHUE», «JluruOpuaHoe ckpemmBaHue», «llepekpéct xpomocom», MHMKPOCKON U
Mukpomnpenapar «Jlpozoduna» (Hopma, MyTanuu (GopMbl KpBUILEB M OKpacku Tena), repoapuid
«I"'opox moceBHOW».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopatopHas pabotra Neo 5. «M3yuenue pe3ynbTaTOB MOHOTHOPUIHOTO U AUTHOPUIHOTO
CKpEILMBaHUA y IpO30(UIIbl HA TOTOBBIX MUKPOMpENnapaTax».

JlaGoparopHas pabora Ne 6. «M3yuyeHue MOAMPHUKAIMOHHON H3MEHUUBOCTH, MOCTPOCHUE
BapHAallIOHHOTO PsAJla U BAPUALMOHHON KPUBOW».

JlaGoparopHas padota Ne 7. « AHanu3 MyTauui y Apo30¢puiibl Ha FTOTOBBIX MUKpOIIpenapaTaxy.

[IpaxTuueckas padorta Ne 2. «CocTaBiieHHe U aHaJIN3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesexkunst oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuusi Kak Hayka M IpoLEcC. 3apOKIEHHE CEIeKUUU M JoMmecTukauus. Yuenue H. U.
BaBmiioBa 0 1eHTpax MNPOUCXOXKJEHUS M MHOrooOpasusi KyJbTypHbIX pacTeHuid. LleHTpsl
MIPOUCXOXKACHUS TOMAITHUX KUBOTHBIX. COpT, IOPO/1a, IITAMM.

CoBpeMeHHbIE METOJbl CeJIeKIUU. MacCOBbIi W WHAMBUAYAIbHBIH OTOOPHI B CENEKIUH
pacteHuil M >kMBOTHBIX. OlleHKa 3KcTepbepa. BIM3KOpOACTBEHHOE CKpEIMBAaHUE — HHOPUIMHT.
Uucraa nuHusg. CkpellMBaHHWE YUCTBHIX JUHUH. ['eteposuc, unu rubpuanas cuia. HeponctBeHHoe
CKpelrBaHue — ayTopuaunr. OtaanénHas rudpunusanus u e€ ycnexu. MckyccTBeHHbI MyTareHes u
MIOJIy4E€HUE NOJUIUIONA0B. JIOCTH)KEHNUS CENEKIIMY PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorust kak oOTpacib IPOU3BOJACTBA. ['€HHas WH)KEHEpHs. OTamnbl CO3JaHMS
pekomOunanTHOM JIHK u Tpancrennbix opranusmoB. Knerounas unxenepus. Kiietounsie KyabTyphl.
MHuKpOKIIOHATBHOE pa3MHOKEHHE pacTeHui. KnonunpoBanue BBICOKOTIPOTYKTUBHBIX
CEeNTbCKOXO035IICTBEHHBIX OPraHU3MOB. DKOJOTHYECKHe U dTuueckue npodnemsl. [MO — reHetuuecku
MOJU(UIIMPOBAHHBIE OPTAHU3MBI.

JleMoHcTpanuu:

[Toptpetsr: H. U. BaBusnos, U. B. Muuypun, I'. /[. Kapneuenko, M. ®@. MBaHOB.



Tabmuis! u cxembl: kKapTa «L{eHTpbI MPONCX0XKIEHUS U MHOTOOOpa3Hsl KyJIbTyPHBIX PACTEHUN»,
«ITopoapl nOMaIIHUX KXUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuit», «OTnanéHHas ruOpuan3anms,
«Pabotel akanemuka M. @. MBanosay, «I[lomummonaus», «O0beKTb OMOTEXHOJOTHNY, «KileTouHbIe
KYJBbTYpbI U KJIOHHUpOBaHUE», « KOHCTpynpoBaHUe U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIONOB AUKUX (GOPM U KYJIbTYPHBIX COPTOB
pactenuid, repoapuii «CelbCKOX03SICTBEHHBIE PACTCHUS.

JlaGopaTopHble M IpaKTHYeCKHEe PadoThI:

Okckypcusi «OCHOBHBbIE METOABl M JIOCTUXKEHHUS CEJICKIIMM pPAacTeHUH W JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHILIMIO, IUIEMEHHYIO (epMy, COPTOUCHBITATEIbHBIA Y4YacCTOK, B TEIUIMYHOE
XO035ICTBO, J1a0OPATOPHUIO arPOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoaronHoOHHAS OHOJIOTHA.

[IpeanochIKi BO3HUKHOBEHHS YBOJIIOIIMOHHOM TEOPUHU. DBOJIOIMOHHAS TEOPUS U €€ MECTO B
Ouosiornu. BrusiHIE SBOTIOIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U APYTHX HAYK.

CugerenbcTBa 3BoMonUU. [lanmeoHTOMOrMUECKHE: MOCIEI0BATEILHOCTh IOSBICHUSI BUJOB B
MAJIC€OHTOJIOTUYECKON JIETOMHUCH, MepexoaHbie Gopmbl. buoreorpaduueckue: cXoACTBO U pa3iuyue
¢bayH 1 prop MaTepuKOB U OCTPOBOB.

OMOpHONOrHYecKHe: CXOACTBA W paziuyMsl SMOPHUOHOB pa3HbIX BHAOB IO3BOHOYHBIX.
CpaBHUTEIIBHO-AaHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTUYHBIEC, PYJUMEHTAPHBIE OpraHbl, ATABU3MBI.
MonexkyasipHO-OMOXUMUYECKHUE:  CXOACTBO  MEXaHM3MOB  HACJIEZICTBEHHOCTH M OCHOBHBIX
MeTaboIMUECKUX MyTel Yy BCeX OPraHU3MOB.

OpomonnonHas teopus Y. JlapBuHa. IIpennocbuiki BOSHUKHOBEHHS JapBUHU3MA. J[BIOKyIIne
CHJIBI 3BOJIIOLUHU BUJIOB 1O JlapBHHY (M30BITOUHOE pa3sMHOXKEHHE NPU OTPaHUYEHHOCTU PECYpPCOB,
HeolpeaenéHHast U3MEHYUBOCTb, 60pb0a 3a CyIECTBOBAaHHE, ECTECTBEHHBII 0TOOP).

Cunrernueckas Teopus 3Boonnu (CTI) u e€ 0CHOBHbBIE MOJIOKEHUS.

MuxkposBontornus. [lomynsanus kak eIuHUIA BUIa U 3BOJIOLUY.

JBwxyume cuibl ((pakTopbl) 3BOMIOLNUM BHIOB B IpHpoje. MyTalMOHHBIM mporecc u
KOMOWHATHBHAs U3MEHUMBOCTh. [10oNy IsIlIMOHHbIE BOJIHBI U ipeiid reHoB. M30suus U MUrpamus.

EctectBenHbIil 0TOOp — HanpaBisoMui pakTop 3Bosounn. POpMBI €CTECTBEHHOTO 0TOOpA.

[IprcnocoOaeHHOCT, OPraHW3MOB Kak pe3yibTar sBoyitouuu. Ilpumepsl mpucnocoOneHuil y
OpraHu3MoB. ApoMop(03bI U UAHOAIANTALINH.

Bun wu BumoobOpaszoBanue. Kpurepum Buma. OcHOBHBIE (GOpMBI  BHA00OPAa30BaHUS:
reorpauyeckoe, IK0JI0rH4ecKoe.

MaxkposBomtorusi. DopMbl  ABONIONMM:  (puieTHYecKas, AUBEPreHTHAs, KOHBEPreHTHas,
napaiensHas. HeoOpaTuMocTh 3BOMTIONHH.

IIpoucxoxaeHue OT HeclEeUUaIU3UPOBAaHHBIX NpeakoB. lIporpeccupyromas crnennanu3anus.
AnanTuBHas paauanus.

JdemoHcTpaumnu:

[Moptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuit, K. M. bap, 2. I'ekkens,
®. Mromep, A. H. CeBeprios.

Tabmuubl u cxembl: «Pa3BuTHE OpraHnyeckoro Mupa Ha 3emiie», «3apoJIbIIIH MO3BOHOYHBIX
KUBOTHBIX», «Apxeontepukcy, «PopMmbl OOprOBI 3a cymiecTBoBaHHE», «EcTecTBeHHBIN O0TOODPY,



«MHorooOpa3ue copToB pacTteHuil», «MHorooOpa3ue MOpoA KUBOTHBIX», «llomymsumy,
«MyTalioHHass W3MEHYUBOCTH», «Apomopdosbl», «Wanmoamantanuu», «OOmIas nereHepanus»,
«/IBmxyime cuiel sBosonuny», «Kapra-cxema mapmipyra nyrewectsust Y. [lapsuna», «bopbba 3a
cymectBoBanuey», «llpucrnocobieHHocTs opranusmoBy», «l'eorpaduueckoe BUA000pa3OBaHHEY,
«DKO0JIOrHYeCcKOe BH1000pa30BaHUe.

O6opynoBaHue: KOJUIGKIHS HACEKOMBIX C Pa3jMYHbIMH TUIIAMU OKpAacku, HabOp IUIOJOB U
ceMsH, Koyuiekiusi «lIpumepsl 3aIIMTHBIX MPUCTIOCOOJIEHUI y >KMBOTHBIX», Moaenb «OCHOBHbBIE
HaIpaBJICHUS 3BOIIOIUNY, 00bEMHAs MoeNb « CTpOeHHE TOJIOBHOTO MO3Ta TTO3BOHOYHBIXY.

buoreorpaduueckas kapra mupa, KouieKus «PopMbl COXPaHHOCTH UCKOIAEMbIX KUBOTHBIX U
pacteHuil», wmojaenb anmumkanus <«llepekpéct xpomocom», BiaxHbele mnpenapaTel «Pa3Butue
HacekoMoroy», «Pa3Butme nArymku», Mukporpenapar «Jpozoduna» (Hopma, MyTanud (GOpPMBI
KPBUIHEB U OKPACKHU TEJa).

JlaGopaTopHble H IpaKTH4YecKue padoThbi:

JIaboparophas pabota Ne 1. «CpaBHeHuE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPUIO».

JlabopaTtopHas padota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma u €€ OTHOCUTEIIBHOTO
XapakTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE "KU3HU Ha 3eMuie.

JloHayuyHble IpEICTAaBICHUS O 3aPOKACHUU KU3HU. HayuHble TUIOTe3bl BOSHUKHOBEHUS KU3HU
Ha 3emJie: abMoTreHe3 W MaHCIepMus. XUMHUYECKash SBOJIONUS. AOHOTEHHBI CHHTE3 OPraHUYECKHUX
BEUIECTB M3 HEOPraHMYECKHX. OKCIHEPUMEHTAIbHOE IMOATBEPKACHUE XUMHYECKOM 3SBOJIIOIMH.
HauanbHble sTansl Ouonoruyeckoit 3somonuu. I'nnoresa PHK-mupa. dopmupoBanue MeMOpaHHbBIX
CTPYKTYp M BO3HUKHOBEHHME IpOTOKIETKH. [lepBbie kileTkm u ux sBomonus. PopMupoBaHue
OCHOBHBIX TPYII KUBBIX OPIaHU3MOB.

PazButue xu3Hu Ha 3emie mo spam u mepuonam. Karapxeit. Apxelickas U mpoTepo3oicKas
opbl. Ilaneosoiickas spa u e€ mepuojbl: KeMOPUHCKUM, OPIOBUKCKUH, CHIIypUICKHH, JTEBOHCKHIA,
KaMEHHOYTOJIHBIN, TIEPMCKU.

Me3o30iickas 3pa 1 €€ epruobl: TPHACOBBIN, FOPCKHI, MEJIOBOM.

Kalino3zoiickast 3pa 1 €€ nepro/ibl: MajJIeOreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTUKa KIMMaTa M TEOJIOTMUECKHX mpoueccoB. OCHOBHBIE JTambl JBOIIOLUHA
PaCTUTENLHOTO U KUBOTHOTO MUpa. ApoMOp(]o3bl y pacTeHUi U *KUBOTHBIX. [losiBIeHHe, pacuBeT u
BBIMHUpPaHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHm4eckoro Mupa Kak OTpaxkeHue HBoJoIMH. OCHOBHBIE CHCTEMAaTHUYECKHE
IpyNIbl OPTaHU3MOB.

OBoronus yenoBeKka. AHTPONOJIOrUs Kak Hayka. Pa3BuTue mpencTaBieHU O MPOUCXOXKAECHUN
yenoBeka. Meronbl M3y4yeHHs] aHTpororeHe3a. CXOJCTBAa M pa3iMyMsl 4YeJIOBEKa M IKUBOTHBIX.
CucremaTHueckoe MOoJ0KEHUE YeIOBeKa.

JiBmxyuue cuiibl (akTopsl) aHTporioreHe3a. HacnencTBeHHass M3MEHUYMBOCTh M €CTECTBEHHBIN
or6op. OO1IeCTBEHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIUH TPYAa, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaIUU U BETBH SBOJIOLMN YEJIOBEKA: aBCTPAJIONUTEKH, HenoBek yMensblil, YenoBek
npaMoxosmuii, YemoBek HeaHaepTanbckuil, YenoBek paszymHbiil. Haxoaku MCKkomaeMbIX OCTAaTKOB,
BpeMs CYLIECTBOBAHMsI, 00J1aCTh pacpoOCTpaHeHusi, 00BEM roJI0BHOTO MO3Ta, 00pa3 JKU3HU, OPYIHSL.

UYenoBeueckne pacbl. OCHOBHBIE OOJBIIME pAaChl: €BpOMEOUAHAs (€Bpa3uiickas), HErpo-
aBCTpaJIOU THAS (’xBaTopHabHA), MOHTOJIOHTHAS (azuarcko-aMepuKaHCKas). Yepthl



MPUCTIOCOOJICHHOCTH TMPEACTaBUTENICH YEIOBEYECKUX pac K YCJIOBHSIM CYIIEeCTBOBaHHUS. EnuHCTBO
yenoBeveckux pac. Kputuka pacuzma.

JdemoHcTpaumnu:

[Toptpetsr: @. Penu, JI. ITactep, A. 1. Onapun, C. Musep, I'. FOpu, Y. /{apBus.

Tabmupsr u cxembl: «Bo3nukHoBenue CoiHEUHOR cucTembl», «Pa3BuTHe OpraHM4ecKoro
Mupay», «PacturenpHas kietka», «KuBoTHas kietka», «lIpokapuoruyeckas kierka», «CoBpeMeHHas
CUCTEMa OpraHM4YecKoro Mupa», «CpaBHEHHE aHATOMHUYECKHUX UEpPT CTPOCHHUs 4YelIOBEKa U
YeJIOBEKOOOPa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTUYECKUX HAXOJOK IPEIKOB
COBPEMEHHOT0 uejioBekay, «JpeBHeiimue moau», «pesuue aoam», «IlepBbie COBpeMEHHbBIE IO,
«YenoBedeckue pachi».

O6opynoBanue: wmymspku — «[lpoucxoxaenne  yenoBeka»  (OHOCTBI  aBCTPaJIONMTEKA,
MUTEKaHTPOIla, HEaHJAEPTalblla, KPOMaHbOHIIA), CJIETIKM WJIH H300paXE€HUs KaMEHHBIX Opyaui
MEepBOOBITHOTO YeJOBeKa (KaMHM-YOIIEphl, pyoOuia, ckpebia), reoXpoHOJIOTHYecKas Tabmiuia,
KoJueKIust « opMbl COXPAHHOCTH UCKOMAEMBbIX )KHUBOTHBIX U PACTCHUII.

JlaGopaTopHble M IpaKTHYeCKHE PAdOThI:

[Ipaktuueckas pabora No 1. «l/3ydyeHue HCKOMAEMBIX OCTATKOB PACTEHUU M KHUBOTHBIX B
KOJUICKIIUSIX).

DOKCcKypcusi «ODBOJIONUS OpPraHUYecKoro Mupa Ha 3emie» (B eCTECTBEHHO-HAayYHBIM WM
KpaeBeIueCcKuil Mmy3eit).

Tema 3. Opranu3mbl 4 OKpY:Ka0IIAas cpeaa.

DKOJIOTHs Kak Hayka. 3aJaud W pas3zelibl SKOJIOrMU. MeToAbl 3KOJIOTHYECKUX MCCIEAOBAHUIM.
DKOJI0TrM4e€CKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHHU3MOB: BOJIHAS, Ha3eMHO-BO3/yLIHas, MIOYBEHHAs,
BHYTPUOpPTaHU3MEHHASI.

Okonorudeckne ¢akropel. Krmaccudpukamuss skomorndeckux (GakTopoB: aOMOTHYECKHE,
OMOoTHYECKHe U aHTpOoNoreHHbIe. J{eficTBre 2Komorndeckux (pakTopoB Ha OPraHU3MBI.

AOuoTtndeckue (hakTOphl: CBET, TEMIEpaTypa, BIaKHOCTh. Dotonepuoausm. [Ipucnocobdnenus
OpPraHMU3MOB K JIEHCTBHUIO abnoTHYecKuX (hakTopoB. bruonornueckrue puTMsol.

buotnueckue Qaxtopsl. Buasl OnoTHyecKkux B3aUMOJICHCTBUIN: KOHKYPEHIIUS, XUITHUYECTBO,
cumbuo3 u ero ¢opmel. [lapazutusm, koomeparusi, MyTyalu3M, KOMMEHCAJIU3M (KBapTUPAHCTBO,
HaxJICOHMYECTBO). AMEHCaIu3M, HEUTpadu3M. 3HAadeHHE OMOTHYECKHX B3aUMOJEHCTBUNA IS
CYIIIECTBOBAHMSI OPraHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTMYECKUE  XapaKTepUCTHKW  nonyisauud. (OCHOBHBIE  TOKa3aTelnd  MNOMYJISLUU:
YUCJIEHHOCTb, MJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTh, IPUPOCT, MUTpalud. [[uHaMUKa YUCIEHHOCTH
MOMYJISAUHN U €€ PeryJsiusl.

JdemoHcTpaumnu:

[optpetsi: A. 'ym6onbar, K. @. Pynse, D. I'ekkens.

Tabmumer u cxembl: kapta «[Ipupomnpie 30HBI 3emun», «Cpeasl OOMTaHUS OPraHU3MOBY,
«Dotonepuoauzm», «llomymsum», «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOIMYJISALUUA HH(Y30pUH-
Tydenbkny, «lIuiesbie nenm.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JIaGoparopnast pabota Ne 3. «Mopdonornueckue 0COOCHHOCTH PAacTEHHH U3 Pa3HBIX MECT
oOUTaHUN.

JlabopaTtopHas padota Ne 4. «BnusiHEE cBeTa Ha POCT U PA3BUTHE YEPEHKOB KOJICYCaY.



[TpakTrueckas padota Ne 2. «IToacuér MIOTHOCTH MOMYJISIIMKN pa3HBIX BUOB PACTCHUI.

Tema 4. Coo01mecTBa 1 IK0JIOrHYECKHE CHCTEMBbI.

Coo0recTBo opraHu3mMoB — OuoreHo3. CTpyKTyphl OMOIIEHO3a: BUIOBas, MPOCTPAHCTBEHHAS,
Tpodudeckas (nuuieBas). Buapl-noMmuHnanTel. CBsi3u B OHOLIEHO3E.

Dkojoruueckue cuctembl (9kocuctemsbl). [lonsitTue 00 »sKocuctemMe U OHOreoleHo3e.
OyHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOIYLIEHThI, KOHCYMEHTHI, peayleHTsl. Kpyrosopor
BEIIECTB U TIOTOK DHEPTHH B dKocHcTeMe. Tpoduueckue (MUIIEBbIC) YPOBHH dKOCHCTEMEI. [TumeBnie
nenu u cetd. OCHOBHBIE TIOKa3aTeNM HKOCHCTEMBI: OHOMacca, MIPOAYKIHUS. OKOJIOTHYECKUE
NUpPaMHUIbI:  TPOAYKUUH, UUCICHHOCTH, Ouomacchl. CBOMCTBa 9SKOCHUCTEM: YCTOMYMBOCTb,
camoperynanus, pazsutue. Cykieccus.

[Ipuponnble 3KocHCTEMBL. OJKOCHCTEMBI 03€p M peK. OKOCHUCTEMa XBOMHOIO WM
LIMPOKOJINCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE IKOCHCTEMBI. ATpPO’KOCHCTEMBI. YpOoskocucrteMbl. buonoruueckoe u
XO035IIICTBEHHOE 3HAaYCHHE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpasue kak (akrop ycrodumBocTH 3KocucTeM. CoxpaHeHUE OHOIIOTHYECKOTO
pa3zHooOpa3us Ha 3emuie.

Yuenue B. U. Bepnaackoro o 6uocdepe. I'panuipl, coctaB u cTpykTypa ouocdepsl. XKusoe
BemecTBO M ero ¢yHkiuu. OcobeHHocTu OGuochepsl Kak riodaabHONW 3KOCHCTEMBI. J(MHaMU4eckoe
paBHOBeCHE U 00paTHas CBs3b B OHocdepe.

KpyroBopoTsl BemecTB U OHOreOXMMHMYECKHE ILMKJIBI 3JeMEHTOB (yriepona, as3ora).
3oHanbpHOCTH OMOochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuectBo B Omochepe 3eminu. AHTpONOreHHble M3MEHeHUs B Ouocdepe. I'mobanbHbIe
9KOJIOTMYECKHE TPOOIIEMBI.

CocymiectBoBanue npupoAsl U dyenoBeuecTBa. CoxpaHeHHe OMopazHOoOpa3usi Kak OCHOBa
ycroitunBocTH Ouocdepsl. OCHOBa palMOHATBHOTO YIPABICHUS MNPUPOAHBIMU pEeCypcaMd U HX
UCIONIb30BaHue. JloCTHKeHUsI OMOJIOTHH U OXpaHa MPUPO/IBL.

JdemoHcTpaumnu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. . Bepnaackuii.

Tabmumer u cxemsl: «[lumessle 1enw», «buoleHo3: coctaB u CcTpykTypay, «lIpupoaHbie
coobmiectBay, «llemnm mnwuTaHus», «OKojmoruueckas mupamuga», «buochepa u  yenoBeky,
«JKocuCTEMa MIMPOKOJIMCTBEHHOTO Jeca», « IKOCUCTEMA XBOWHOTrO Jeca», «bHoleHo3 BogoéMay,
«Arpouenos3», «l[IpumepHbie aHTPONOTEHHbIE BO3JCHCTBHUS Ha MPUPOY», «BakHeHIne MCTOYHUKHU
3arpsiI3HEHUs] BO3JyXa W TPYHTOBBIX BOA», «llouBa — BakHelmias cocraBisiomas Ouocheps,
«®DakTopbl Aerpaganuu mouBy, «llapHUKOBEIN 2PderT», «DaKkTOpbl paIMOAKTHBHOTO 3arpsi3HEHUS
ounocdeps», «O0mas crpykrypa ouochepr», «Pacnpoctpanenne xu3nu B 6mocdepe», «O30HOBBII
aKpaH ouocheps», «KpyroBopor yriepona B 6uochepe», «KpyroBopor azora B mpupoie».

O6opynoBanue: MoJenb-anmianKkanus «Tunudaele OHOIEHO3BI», Tepbapuit «PacTuTenbHbIe
coo01IecTBaY, KOJJIEKIIUU «broreHosy», «Bpenureny BaXHEUIINX CENbCKOXO3SHCTBEHHBIX KYIbTYPY,
repOapuu 1 KOJUIEKIIMHM PACTEHUN U )KUBOTHBIX, IPUHAAJIEKAIIUE K PA3HBIM SKOJOTHYECKUM TpyIIaM
onHoro Buaa, Kpacuas kaura Poccuiickoit deneparinn, n300pakeHus OXpaHsIEMbIX BUJIOB PACTCHUHN U
KUBOTHBIX.



2. IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TIPOI'PAMMBI 110 BUOJIOI'MU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cormacao @I'OC COO, ycraHaBauBalOTCI TpeOOBaHUA K pe3yibTaTaM  OCBOCHHUS
00y4arolUMuUCs MPOrpaMM CpeAHEero oOmero oOpa3oBaHMs: JUYHOCTHBIM, METANpEAMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B crpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOEHUS IpeaMera «buosorus» BbIIEIEHBI
CJICYOIIHE COCTABJISIONINEG: OCO3HAHNE 00YUYAIONUMUCS POCCUUCKON TPaXkTIaHCKOW HIICHTUIHOCTH —
TOTOBHOCTU K CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH W CaMOONPENEICHUIO, HAIMYUE MOTHBALUU K
o0ydeHHuI0 OMOJNIOTHH, IeJICHANpPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHM JTUYHOCTH HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M MCTOPHYECKUX TPAIMIUN pa3BUTHUSI OMOJIOTHYECKOTO 3HAHMS, TOTOBHOCTh H
CIIOCOOHOCTh OOYYAIOUIMXCSl PYKOBOJICTBOBATHCS B CBOCU JICATEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKAMM, MPUCYIIMMU CHCTEME OHOJOTHYEeCKOro OOpa30BaHMs, HAIMYUE HSKOJOTHYECKOIO
MIPaBOCO3HAHUS, CIOCOOHOCTH CTAaBUTH II€JIM U CTPOUTD KU3HEHHBIC TITAHbI.

JIMuHOCTHBIE Pe3yJbTaThl OCBOCHHS NpeaMeTa « BHONOTHs TOCTUTAIOTCS B €AMHCTBE YUCOHOMH
U BOCHMTATEIbHOW  JEATEIBHOCTM B  COOTBETCTBUM €  TPAJAULHAOHHBIMU  POCCUHCKUMH
COLIMOKYJIbTYPHBIMH, HCTOPHUYECKMMU M JyXOBHO-HPAaBCTBEHHBIMHM II€HHOCTSIMHU, MPHUHITHIMU B
o0IlecTBe MpaBWJIaMH M HOPMAaMU MOBEACHHMS M CHOCOOCTBYIOT IpOLlECCaM CaMOIIO3HAHMA,
CaMOBOCIIMTaHUS M CaMOpAa3BUTHs, DPA3BUTUSA BHYTPEHHEW MO3UMLUU JIMYHOCTH, MaTPHUOTU3MA,
YBOKEHHs K 3aKOHY M IIPAaBOIOPSJIKY, 4YEJIOBEKY TpyJda M CTaplIeMy IOKOJIEHHUI0, B3aUMHOTO
YBaXEHMsI, OEPEKHOI0 OTHOIICHUS K KYJIbTYpPHOMY HAClIEIUI0 M TPaJULUsSM MHOIOHALMOHAJIBHOTO
Hapoza Poccuiickon denepannu, NpUpOaE U OKPYXKAKOLLIEH cpee.

JINYHOCTHBIE pPE3yNbTaThl OCBOCHMS Y4eOHOro mnpeamera «bHOJOTHS» HOKHBI OTpPaXkaTh
TOTOBHOCTh M CIOCOOHOCTH OOY4YarOIIMXCSl PYKOBOJACTBOBAaThCA C(POPMHUPOBAHHOW BHYTpPEHHEN
MO3UIMEN JTMYHOCTH, CUCTEMOM ILIEHHOCTHBIX OpPUEHTAIMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHH,
COOTBETCTBYIOLMX TPATUIMOHHBIM I[EHHOCTSAM POCCHICKOro 0OIIecTBa, PaCHIMPEHHUE KU3HEHHOTO
OIbITa M OIbITA JEATEIBHOCTU B INPOILECCE pealn3alli OCHOBHBIX HAIpPaBICHUI BOCIHUTATEIbHOU
NEeATEIBbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa:KIaHCKOro BOCIIMTAHMS:

c(OPMHPOBAHHOCTH TPAKIAHCKON MO3UIIUM 0OYYaIOIIerocss Kak akTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIECTRa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX TIpaB U OOSA3aHHOCTEH, yBa)k€HHUE 3aKOHa U
MIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH MIEATENbHOCTH NPU CO3AAHUU YYEOHBIX IPOEKTOB,
peleHnH yu4eOHbIX U M03HABAaTEIbHbIX 3371ay, BHIIOJIHEHUH OMOIOTHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTB OMPEENIATh COOCTBEHHYIO MO3MIMIO MO OTHOIICHUIO K SIBJICHUSM COBPEMEHHOMN
JKM3HHU U O0BACHATH €€;

YMEHHUE YUYHUTHIBAaTh B CBOUX JEHCTBHIX HEOOXOIUMOCTh KOHCTPYKTMBHOTO B3aHMMOJACHUCTBHS
JIo/IeH C pa3HBIMU YOKICHUSMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COLIMAIBHBIM MOJIOKECHUEM;



FOTOBHOCTh K COTPYJHHYECTBY B TIpOIECCE COBMECTHOTO BBINOJIHEHUS YyUEOHBIX,
[T0O3HABATEJIBHBIX U MCCIIEIOBATEIbCKUX 337a4, YBaXKUTEJIBHOIO OTHOUIEHUS K MHEHHIO OIIIOHEHTOB
pu 00CYXKIEHUH CIIOPHBIX BOIMPOCOB OMOIOTHYECKOTO COJIEPIKAHMS;

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU 1EATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

c(OPMUPOBAHHOCTh POCCHUMCKONW TI'paKTAHCKOW HIECHTHUYHOCTH, MaTPUOTU3MA, YBAXKEHUS K
CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH Iepen PonnHOM, rOpaoCTH 3a CBOM Kpail, cCBOrO Poauny,
CBOM A3BIK U KYJIbTYPY, IPOIIJIOE U HACTOSALIEE MHOTOHAI[MOHAIbHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILLIEHHUE K MPUPOJHOMY HACIEAMI0 M NaMSATHHUKAM IMPUPOJbI, JOCTHKECHHUSIM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CTIIOCOOHOCTh OLIEHMBATh BKJIAJ] POCCUHCKMX YYEHBIX B CTAaHOBJICHHWE W Pa3BUTHE OMOJIOTHH,
MIOHMMAaHUsl 3HaYeHUsI OMOJIOTMH B MO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U COBPEMEHHOIO
00I11eCTBa;

ueitHas yOexIEHHOCTb, TOTOBHOCTh K CIYy>KeHUIO U 3amure OTedecTBa, OTBETCTBEHHOCTh 3a
ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HaHUE AYXOBHBIX IEHHOCTEH pOCCUICKOr0 HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHS;

CIOCOOHOCTh OIICHWBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIJa B IOCTPOEHHE YCTOMUUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM DPOAMTENSAM, CO3JAHHUIO CEMbM Ha OCHOBE OCO3HAHHOIO
MPUHATUSA LEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TpaaULIUsIMU HapoaoB Poccuu;

4) 3cTeTH4eCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas OSCTETHKY ObITa, HAy4YHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAa, OOIIIECTBEHHBIX OTHOIICHHI;

MMOHMMAaHHUE AYMOLIMOHAJILHOTO BO3AEHCTBUSI )KUBOM MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQ)XEHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMIIEHHE MPOSBIATh KayecTBa
TBOPYECKOH JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHusi, GOPMUPOBAHUS KYJIbTYPbI 310POBbSI M 3MOIHOHAIBHOIO
0J1aronosyyus:

MMOHMMaHHWE W peaju3amus 370pOBOTO M Oe30macHoro obpasa KU3HH (3I0pOBOE THUTAHUE,
COONIOZICHNE TUTHEHWYECKUX TMPaBUI M HOPM, COAIAHCHPOBAHHBIN PEKUM 3aHATUH W OTHbIXA,
perynsipHasi pu3nUYecKas akTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHUS K
COOCTBEHHOMY (PU3UUYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

MMOHMMAaHKE [IEHHOCTH MPaBWJI MHAUBUAYAIBHOTO M KOJUIEKTUBHOTO O€30M1acCHOTO MOBEACHUS B
CUTYAIUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAaHWE TIOCIEJICTBUH U HENPUATUS BPEIHBIX TMPUBBIUEK (YMOTPEONEHUS alKOToJs,
HapKOTHUKOB, KypeHUs );

6) TPya10BOr0 BOCIMTAHMSA:

TOTOBHOCTb K TPY/y, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTHUBHOM JI€ATEHOCTU TEXHOJIOTMYECKOM W COLMaIbHOM HaNpaBlI€HHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, IIAHUPOBATH U CAMOCTOSITENILHO BBIIOIHSTH TaKyIO AESITEbHOCTD;



UHTEpeC K pa3IuuHbM cdepam HpodecCUOHATBLHONW JeATENbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIHM BIOOP Oyaylel npodeccuu U peanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M caMO0OOPa30BaHUIO HA MPOTSHKEHUH BCEH HKU3HU;

7) 3KOJIOTHYECKOTO BOCTIUTAHHUS:

9KOJIOTUYECKU LIe1ecO00pa3HOe OTHOIIEHHWE K MPHUPOJAE KAaK HCTOYHUKY >KU3HM Ha 3emie,
OCHOBE €€ CyILeCTBOBAHUS;

MOBBIIIEHUE YPOBHA DKOJOTMYECKOW KYJBTYphl: MpUOOpETEHHE OIbITa IJIAHWPOBAHUS
[IOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIsl OKPY KAIOLIEH Cpeibl;

OCO3HaHME ITI00AILHOTO XapaKTepa SKOJIOTHYECKUX MPoOIeM U IyTel UX pelieHus;

CIOCOOHOCTh UCIOJIb30BaTh NpUOOpeTacMble IpU W3yYEeHUH OWOJIOTHM 3HAHUSA U YMEHHUS IpU
pelieHnn npoOsieM, CBSA3aHHBIX C PAallMOHAIBHBIM MPUPOJONOIb30BAaHUEM (COOIIOAEHHUE IpaBUIl
MIOBE/ICHUS B NPUPOJE, HAPABICHHBIX HA COXpAaHEHHE PABHOBECHS B dKOCHUCTEMAaX, OXpaHy BUJIOB,
IKOCHCTeM, OMocdepbl);

aKTUBHOE HENpUATHE JeHCTBUH, NPUHOCALIMX BpeJl OKPY’Karolled MPUpOIHON cpene, yMEeHHUe
[IPOrHO3UPOBATh HEOIArONpPUATHBIE SKOJIOIMUECKHUE MOCIEACTBUS MPEANPUHUMAEMbIX JIEHCTBUH U
[IPEeIOTBPALIATD UX;

HQJINYME Pa3BUTOTO HKOJOTHYECKOTO MBILIUICHUS, HKOJOTMYECKOM KyJbTYphl, OIBITA
NeSTeIbHOCTH SKOJIOTUUECKOM HAaIIPaBIEHHOCTH, YMEHHsI PYKOBOJICTBOBATHCS UIMU B IIO3HABATEIILHOM,
KOMMYHHUKAaTUBHOM M COL[MAJIbHOMN MPaKTUKE, TOTOBHOCTH K YYacCTHIO B IMPAKTUUYECKOMN JEATEIbHOCTH
HKOJIOTMUYECKOI HaNpaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd U OOIIECTBEHHON MpakTUKH, OCHOBAaHHOIO Ha JHaliore KyJbTyp, CIIOCOOCTBYIOILETO
OCO3HAHHUIO CBOETr0 MECTa B MOJIUKYJIBTYPHOM MHUDE;

COBEPILECHCTBOBAHHUE S3bIKOBOM M YMTATENBCKOM KYyJIbTYpbl KaK CpEACTBa B3aHMMOACHUCTBUS
MEX[Y JIIOIbMU U [TO3HAHUS MHPA;

MOHMMaHWE CHerupUKH OWONOrMM KaK HayKd, OCO3HaHUS €€ poiau B (HOpMHUPOBaAHHUU
PaIMOHAIBLHOIO HAYYHOT'O MBIIIIEHHS], CO3/IJAHUU LEJI0CTHOTO MPEJCTABIEHUSI 00 OKPYKaIOIlleM MUpE
KaK O €JMHCTBE INPHUPOJIbI, YelIOBeKa M OOIIecTBa, B MO3HAHWU NPHUPOIHBIX 3aKOHOMEPHOCTEH M
peleHny mpoodIeM CoOXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOEKIEHHOCTH B 3HAYUMOCTH OMOJIOTHH /ISl COBPEMEHHOW LIMBUIN3AMU: 00eCieueHus HOBOTO
YPOBHS pPa3BUTHA MEIUIMHBI, CO3/IaHHE MEPCIEKTUBHBIX OHWOTEXHOJIOTUH, CHOCOOHBIX pellaTh
pecypcHble TMpoOJIeMbl pa3BUTUSl YENOBEYECTBA, IOMCKa IMyTeHl BBIXOJa U3 III0OAJIBHBIX
HKOJIOTHYECKUX TMpolieM U obecneueHus: mepexoga K YCTOWYMBOMY Pa3BUTHIO, PALMOHATBHOMY
MCIOJIb30BAHUIO IPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHHWU OHOJOTMYECKMX 3HAHMM B IEJIAX MOBBILICHHUS OOIIeH
KyJIbTYpbl, €CTECTBEHHO-HAyYHOH TI'PaMOTHOCTH, KaK COCTaBHOW YacTH (DyHKIIMOHAJIbHOU
IpPaMOTHOCTH 00y4Jarouuxcs, GopMupyemMoi npu u3y4yeHuu OUoJIOTHH;

[IOHMMaHHE CYIIHOCTH METOJOB IIO3HAHMs, MHCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCIOJIb30BATh MOJyYaeMble 3HaHUS 7S aHaIU3a U O0BSICHEHUS SIBICHUIN OKPYKAIOIEro
MHUpa U MPOUCXOAIMUX B HEM M3MEHEHMH, YMEHHE JiellaTh 00OCHOBAHHbIE 3aKJIIOYECHUS Ha OCHOBE
HAYYHBIX ()aKTOB U UMEIOIUXCS JAHHBIX C LEJIBIO TOTYYeHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO UCIOJIb30BaTh OMOIOTUYECKHE 3HAHUA ATl pelIeHus npoOieM B
peabHBIX KU3HEHHBIX CUTYalLlUsX;



OCO3HaHME LEHHOCTH HAy4yHOH JAEATeNbHOCTH, TOTOBHOCTb OCYIIECTBIIATH IPOCKTHYIO U
HCCIIEI0BATEIbCKYIO IEATENbHOCTh MHMBUYaIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HETIPEPHIBHOMY 00Pa30BaHHUIO  CaMO0OOPa30BaHUIO, K AaKTUBHOMY
II0JIy4YE€HHUIO HOBBIX 3HAHUH 0 OMOJIOTMH B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTSIMH.

METANPEJMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ysibTaTbl OCBOEGHHUA YyueOHOro npeamera «buosorus» BKIHOYAIOT:
3HaYuMble a7 (OPMHUPOBAHMS  MHPOBO33PEHHS  OOYYAIOIIUXCS  MEXKIUCIHUILUTUHAPHBIC
(MexrnpeaMeTHbIE) OOLIEHAayYHble MOHATHS, OTPaKaIOIIME IEIOCTHOCTh HAYYHOM KAapTHHBI MUpPa U
cneun(puKy METOJOB II03HAHMs, MCIIOJIB3yEeMbIX B E€CTECTBEHHBIX HAayKax (BELIECTBO, 3HEprus,
SBJICHHE, MPOIECC, CUCTEMa, HAyYHBIH (haKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIe/IOBAaHNE, HAOIIOJCHNE, W3MEPEHHE, HKCIEPUMEHT M JIPYTHX), YHUBEpCAJIbHBIC Y4eOHBIC
neicTBus (1Mo3HaBaTEIbHbIC, KOMMYHUKATUBHBIE, PEryIATUBHBIE), oOecnieunBaroimye GopMUpOBaHUe
(YHKIMOHAIBHOM TIPAaMOTHOCTM UM COLMAIbHOM KOMIIETEHIMH OOyYarolluxcs, CIOCOOHOCTh
00yYaroImuxcs MCIOJIb30BaTh OCBOCHHBIE MEKIUCIUIUIMHAPHBIC, MHPOBO33PEHUECKUE 3HAHUS U
YHUBEpPCaJIbHbIE yueOHbIE AEUCTBUSI B I03HABATEILHON U COLIMAIBHON IPAKTHKE.

MertamnpeaMeTHbIE pe3yJIbTaThl OCBOEHUS [IPOrpaMMbl CPETHEr0 O0IIEro 0Opa3oBaHUs TOJIKHbI
OTpaXkaTh:

Ogi1ajeHne YHMBePCAJIbHBIMH YU4eOHBIMH M03HABATEIbHBIMM 1€HCTBUSIMU:

1) 6a3oBble JJOrHYeCKHUeE TeHCTBUS:

CaMOCTOSITENIbHO ~ (JOPMYJIMPOBAaTh U  aKTyaJM3UpOBaTh MpobieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIOJIb30BaTh NPU OCBOEHUHM 3HAHMM MPUEMBI JIOTUYECKOTO MBINUIEHMS (aHalM3a, CHUHTE3a,
CpaBHEHHUs, Kilaccu(puKaluu, 0000IIEeHNs), paCKPbIBaTh CMbICI OMOJIOTMUYECKUX MOHITHH (BBLACIATH
UX XapaKTepHble MPU3HAKU, YCTAHABIUBATb CBSA3H C IPYTMMHU HOHATHAMM);

OIIPEAEIIATD LENH IEATENbHOCTH, 3a7aBasi IapaMeTpbl U KPUTEPUN UX JOCTHXKEHHUS, COOTHOCHUTH
Pe3yJIbTaThl JEATEIBHOCTH C TOCTABIEHHBIMU LIESIMH;

HCIO0JIb30BaTh OMOJIOTMYECKHUE MOHATHS JUIsl 00bSICHEHNS (DAaKTOB U SBJICHUH KUBOM MPUPOIBL;

CTPOUTH JIOTUYECKUE pacCyXIeHHUsS (MHIYKTUBHBIC, JI€AyKTUBHBIC, [0 AHAJIOTWH), BBIBIATDH
3aKOHOMEPHOCTH W MPOTHBOPEYUS] B PACCMATPUBAEMBIX SIBJICHHUAX, (OPMYIHPOBATH BBHIBOABI MU
3aKJIIOUYEHNUS;

MPUMEHSITh CXEMHO-MOJENbHbIE CpEeACTBa JJIsi TPEACTAaBICHUS CYIIECTBEHHBIX CBA3EH U
OTHOLICHUHA B H3y4yaeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakXe IPOTHBOPEYUil pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMALMOHHBIX HCTOYHUKAX;

paspabarbiBaTh IJIaH pElIEHUs MPOOJIeMbl C YYETOM aHalIM3a MMEIOIIMXCS MaTepUaIbHBIX U
HeMaTepuaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTb, OLIEHUBATh COOTBETCTBHE PE3YJIHTATOB LEJAM,
OLIEHUBATh PUCKU MOCIIEICTBUMN AEATEIbHOCTH;

KOOpPAMHUPOBaTb U  BBIIOJHATH PAabOTy B YCIOBUSAX pPEaJbHOr0, BUPTYaJbHOTO U
KOMOWHUPOBAaHHOI'O B3aUMOJCHCTBUS;

pa3BUBATh KPEATMBHOE MBIIUICHUE PU PEIICHUH KU3HEHHBIX MPOOIEeM.

2) 6a30BbIe HCCIET0BATENBCKHE TeHCTBUS:



BJaJIeTh HaBbIKAMU Y4e€OHO-MCCIEIOBATENbCKOM M IPOEKTHOW JEATENbHOCTH, HaBbIKAMHU
paspenieHuss MpoOsieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOUCKY METOZOB
pelIeHNs IPAKTUYECKUX 3aj]ay, IPUMEHEHUIO Pa3IMuHbIX METOJ0B [103HAHUS;

HCIOJIb30BaTh pa3jM4YHble BHUJABl JACATEIBHOCTH [0 IIOJIYYEHHIO HOBOIO 3HAHHUS, €ro
MHTEpIpeTalui, Ipeodpa3oBaHUIO U IPUMEHEHHUIO B Y4EOHBIX CUTYaUSIX, B TOM YHCIIE IIPH CO3AaHUU
y4eOHBIX U COL[MATIbHBIX IIPOEKTOB;

¢dbopMHpOBaTh HAy4YHBIA THIl MBILIUICHUS, BIAJETh HAYYHOH TEPMHHOJIOTHEH, KIIIOYEBBIMHU
MOHATUSIMH U METOJAMU;

CTaBUTh M (POPMYJIHPOBaTh COOCTBEHHbIE 3a7auyd B 00pa30BaTEIbHON JESATEIBHOCTH MU
KU3HEHHBIX CUTYyallUsX;

BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3U U aKTyaJU3UpOBATh 33/a4y, BbIABUraTh TUIIOTE3Y €€
pellIeHns, HaXOAUTh apryMEHTHI JUIsl JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHHH, 3a/laBaTh MapaMeTphbl U
KPUTEPHUH PELICHMUS;

aHAJIM3UPOBATh MOJYYCHHbIE B XO/€ PEUICHUs 33a7aull pe3yJIbTaTbl, KpUTUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYILLECTBIIATh LIE€JCHANIPABICHHBIN IOMCK IE€peHoca CpEeACTB U CIIOCOOOB JEHCTBHUS B
IpoeCCUOHATIBHYIO CPELY;

YMETb IEPEHOCUTD 3HAHUS B IO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEAEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHMSI U3 PA3HbIX MPEIMETHBIX 0o0acTel;

BBIJIBUT'aTh HOBBIE MJI€H, NIPEUIaraTh OpUrHHAIbHBIE MTOIXO/bl U PELICHUs, CTaBUTh MPOOIEMbI
U 3aJ]a4H, JOITyCKAIOUIUE aJbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nunpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHMKAX MH(OpMaluu (TEKCTe y4eOHOro nocoOus, HayyHo-
NOMYJIAPHON JMTepaType, OMOJIOTMYECKMX CJOBapsX U CIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3zax
JaHHBIX, B VIHTepHeTe), aHaIM3UpOBaTh MH(POPMALUIO PA3IMYHBIX BUAOB M (OpPM IpeCTaBICHMS,
KPUTHUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEIIPOTUBOPEUYUBOCTD;

(dbopMynupoBaTh 3ampochl M MPUMEHSATh pa3iMYHble METOJbl IpPH TOUCKE M OTOOpe
Ouosiornyeckoil nHpopMau, HeOOXOJUMOH /IS BHITTOIHEHUS Y4eOHBIX 3aa4;

npuoOpeTaTh ONBIT HCHOJB30BaHUA HMH(POPMAITMOHHO-KOMMYHUKATHUBHBIX  TEXHOJOTHH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUSI PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMAJbHYIO  (opMy  TpelIcTaBiIeHHUs]  OHMOJOTHYECKOM
uHpopmanuu (cxembl, rpaduKu, TUarpaMMbl, TaOJIHUIIbI, PUCYHKH U APYTOe);

UCMOJb30BaTh HAYYHBIM S3BIK B KauecTBe CpeiACTBa IpH paboTe ¢ OHOIOrHYEecKOn
uH(popMalven: NPUMEHITh XUMHUYECKHe, (U3MYEeCKHe M MaTeMaTUYeCcKHe 3HAaKM U CHUMBOJIBI,
dbopmynel, abOpeBHMATypy, HOMEHKIATYypy, HCIOIb30BaTh H  TMPEOOpPa3OBBIBATH  3HAKOBO-
CUMBOJINYECKUE CPEAICTBA HATJITHOCTH;

BJIaJIeTh HAaBBIKAMU PACIO3HABAHUS M 3aLIUThI HHPOpMAaLUK, HUHHOPMAIIMOHHON 0€30MacHOCTH
JIMYHOCTH.

OnJaieHNe YHUBEPCAIBHBIMH KOMMYHUKATHBHBIMH e CTBHSIMU:

1) o6menmne:

OCYILIECTBIISATh KOMMYHHUKAIIMM BO BceX c(epax *KU3HH, aKTUBHO YYacTBOBATH B JUAJIOTE WIH
IUCKYCCHM TI0 CYLIECTBY OOCYXkJaeMOM TeMbl (YMEHHE 3a/laBaTh BOINPOCHI, BBICKAa3bIBAaTh CYXKACHUS



OTHOCHUTENIbHO BBINOJIHEHUS TMpeAjiaraéMoil 3ajaud, YYHUTHIBaTh HHTEPEChl M COIJIACOBAaHHOCTH
MO3UIUI IPYTUX YYaCTHUKOB AMAJIOTa WK JUCKYCCUN);

pacrio3HaBaTh HeBepOalbHBIE CpPEICTBA OOIICHUS, TOHUMATh 3HAUCHHE COIMAJIbHBIX 3HAKOB,
NPENOCHIIIOK BO3HUKHOBEHHS KOHQIMKTHBIX CHTyallMid, yMETh CMAr4aTth KOH(IMKTBI M BECTH
MIEPETOBOPBL;

BIIQJIETh PA3IMYHBIMU CIIOCOOaMH OOIEHUS U B3aUMOJCUCTBUSA, TOHUMATh HaMEpPEHUsl APYTUX
JIOACH, TPOSABIATH YBAKUTEIBHOE OTHOLIEHHE K COOECeTHHMKY W B KOPPEKTHOM Qopme
(bopMyIHpPOBATH CBOU BO3PAKECHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB.

2) cCOBMeCTHAsI 1eSITeJIbHOCTh:

MOHMMAaTh M UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW WM WHIMBHIYaJbHOH pabOTHI TpHU
peleHn: OUOJIOTHYECKON MPOOIeMBbl, 000CHOBBIBATh HEOOXOJMMOCTh IIPUMEHEHUS TPYIIOBBIX (popm
B3aMMOJICHCTBUS MPU PEUICHUH Y4eOHOM 3a1auH;

BBIOMpATh TEMaTUKy M METOJbl COBMECTHBIX JEHCTBHUI ¢ ydu€TOM OOIIUX HWHTEPECOB H
BO3MOXKHOCTEH Ka)K/10T0 4JeHa KOJUIEKTHBA;

MIPUHUMATD LIEJH COBMECTHOU JEATEIILHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH JIEUCTBUS 10
e€ JIOCTIIKEHHUIO: COCTABIIATH IUIaH JIEHCTBUM, pacHpenesaTh poiud ¢ y4ETOM MHEHUN YYaCTHHKOB,
00CyXJaTh pe3yIbTaTbl COBMECTHOI paboThI;

OLICHMBATh KAa4e€CTBO CBOErO BKJIAJa U Ka)JIOr0 Y4acTHHKA KOMaH/bl B OOIIMH pe3yibTaT MO
pa3paboTaHHBIM KPUTEPUSIM;

IpeaaraTb HOBBIE IPOEKTHI, OLICHMBATb WIEM C IO3ULHUN HOBHU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

OCYIIECTBIATh MO3UTUBHOE CTPATETMYECKOE MOBEIACHHE B Pa3IMUHBIX CUTYallUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

OBiajeHne YHMBEPCAJIbHBIMH Pery/isiTABHBIMU /1€ CTBUAMM:

1) camoopranu3amusi:

HCIOJIb30BaTh OMOJIOTNYECKUE 3HAHUS 1JI BBISIBJICHUS IPOOJIEM U UX PEIICHUS B )KU3HEHHBIX U
y4eOHBIX CUTyalUsX;

BbIOMpPAaTh Ha OCHOBE OMOJIOTMUECKMX 3HAHUI LIeleBble U CMBICIOBBIE YCTAHOBKM B CBOMX
JNEUCTBUAX M TOCTYNKaxX MO OTHOLIEHUIO K J>KMBOW IPUPOAE, CBOEMY 3I0POBBIO M 3/I0POBBIO
OKpYKaroIlINX;

CaMOCTOSITENIHO OCYIIECTBIISATh MO3HABATEIbHYIO 1€ATEIbHOCTD, BBISBIATH TPOOJIEMbI, CTABUTH
1 GOpMyIMPOBATh COOCTBEHHBIE 33/1a4M B 00pPa30BaTEIbHON AEATEIbHOCTH U )KU3HEHHBIX CUTYaIHUX;

CaMOCTOSITENIbHO COCTaBIIATh IJIaH PELICHUs NMPOOJIEMBbl C yY€TOM MMEIOUIMXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U MIPEIOUTEHUII;

JlaBaTh OLEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMK1 y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATNOYTEHHIA;

JienaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (HOPMHUPOBAHHWIO M TPOSIBICHHUIO IMUPOKOH SPYIUIMA B Pa3HBIX 001acCTsIX
3HAHUU, TOCTOSIHHO TIOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyallMsIM, BHOCHTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OIICHUBATbH
COOTBETCTBHE PE3YJILTATOB 1IEIISIM;



BJIaJIeTh HaBBIKAMU I103HABATEIbHON pe(IEKCHMM KaK OCO3HAHUS COBEpIIAeMbIX ACUCTBUI U
MBICIMTENbHBIX MPOLIECCOB, UX PE3yJIbTATOB M OCHOBaHMMH, MCIIOJIb30BaTh NPUEMBI pedIeKCUU AT
OLIEHKH CUTyallH, BbIOOpa BEPHOIO PEILICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATh PELICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTHX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHsiTHE CeOsT M APYTHX:

MPUHUMATD €05, TOHUMAast CBOM HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTHX IIPU aHAINU3E Pe3yJIbTaTOB AESATEIbHOCTH;

IIPU3HABATh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKHY;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MMO3ULMH APYTroro 4eJoBeKa.

INPEAMETHBIE PE3YJIbTATDI

[IpenmerHbie pe3ynbTaThl ocBoeHHUs mporpammbl COO mo Ouonornu Ha 0a30BOM ypOBHE
BKIIIOUAIOT crenuduyeckue s ydeOHoro mnpenmera «buonorusy HayuHble 3HAHMS, YMEHHS H
CTIOCOOBI ICHCTBHI MO OCBOSHHIO, MHTEPIPETAIIMU U MPEOOPA30BAHUIO 3HAHUH, BUIBI IEATEIHHOCTH
10 TIOJyYEHUIO HOBOT'O 3HAHUS U MPUMEHEHUIO 3HAaHUM B Pa3IMUHbIX YU€OHBIX CUTYaLUsX, a TAKKE B
peaNIbHBIX )KU3HEHHBIX CUTYalUAX, CBA3aHHBIX ¢ Ouosorueil. B mporpamme npeaMeTHbie pe3yiabTaThl
MIPeJICTaBJICHBI 110 TOJaM 00yUYeHUSI.

[IpenMeTHble pe3ynbTaThl OCBOEHHS yueOHoro mnpenmera «buonorus» ¢ 10 xknacce nOMKHBI
OTpaxkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe M pOJaM OHOJIOTMM B CHCTEME HAy4YHOTO 3HAHMS
€CTECTBEHHbIX HayK, B ()OPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpa U
HAay4yHOTO MHUPOBO33pEHUS, O BKJIAJ€ POCCUUCKUX U 3apyOekHBIX YUYEHBIX-OMOJIOrOB B pPa3BUTHE
Oouooruu, (PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JIJIsl peLIeHUs )KU3HEHHbIX 3a/1a4;

YMEHHUE PpacKpbIBaTh COJEp)KaHHE OHMOJIOrMYECKHMX TEPMHHOB M TOHATHUH: JKHU3Hb, KJIETKA,
OpraHusM, MeTaboiau3M (0OOMEH BeLIeCTB M MpPEBpallleHHe HEPruH), roMeocTa3 (CamMOperyssinus),
YpOBHEBasi OpraHU3aIUs KUBBIX CUCTEM, CAMOBOCIPOU3BEIECHNE (PEIPOAYKIIMS), HACTIEACTBEHHOCTD,
M3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHUE Wu3jaraTb OHOJOTMYECKHEe TEeOopuu (KJIETOYHAs, XPOMOCOMHAas, MYyTallMOHHAs,
[EHTpaIbHasl JOrMa MOJICKYJsipHON Omornorun), 3akousl (I'. Menaens, T. Moprana, H. 1. BaBunosa)
1 yueHus (0 IeHTpaXx MHOrooOpasus U MPOUCXOXKIEHHUS KylbTypHbIX pacteHuit H. W. BaBumnona),
ONPEIENATh TPAHULIBI UX IPUMEHUMOCTH K KMBBIM CUCTEMAM;

yMEHHUE BJaJIeTh METOIaMU HAyYHOT'O MTO3HAHUA B OMOJIOTUH: HAOII0I€HUE U ONMCaHHUE KUBBIX
CHCTEM, IIPOLECCOB M SBJICHHM, OpraHu3alys M NpoBeIeHHE OHOJOTMYECKOro HKCIEPUMEHTa,
BBI/IBIDKEHUE TUIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH MEX]y UCCIEIyeMbIMU BEIMUYMHAMU, OObSICHEHHE
MTOJIyYEHHBIX PE3yJIbTAaTOB, UCIOJIb30BaHHBIX HAYYHBIX MOHITHI, TEOPUN U 3aKOHOB, YMEHHE J€1aTh
BBIBOJIbl HA OCHOBAHUU IIOJIyYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJIEIATh CYILIECTBEHHbIC IIPU3HAKH BUPYCOB, KJIETOK IIPOKAPUOT U DYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, OCOOEHHOCTH IPOIECCOB: OOMEHa BELIECTB U
MpeBpalleHs] HHEPruu B KieTKe, (OTOCHUHTE3a, IUIACTUYECKOTO0 M HHEPreTHYecKOro oOMeHa,
XEMOCHHTE3a, MHTO03d, MEH03a, OIUIOAOTBOPEHUs, Pa3MHOKEHHUs, WHAMBUIAYAIBHOIO pa3BUTHUSA
opranusma (OHTOI'€HE3);



yMEHHE NPUMEHSTh TMOJY4YeHHbIC 3HAHHS i1 OOBSICHEHHS OMOJOTMYECKHUX MPOLECCOB U
SBJIIGHUH, JUIS TPUHATUS NMPAKTUYECKUX PEUICHUH B MOBCEAHEBHOW JKHU3HM C IENbI0 00ecredeHus
0€30IaCHOCTH CBOETO 3/I0POBBSI U 3/I0POBbSI OKPY>KAIOLINX JFOJCH, COOII0ACHUSI HOPM TPaMOTHOTO
MOBEJCHUS B OKpYJXKAalolled NPUPOIHON cpene, NOHMMAHHE HEOOXOAMMOCTH HCIOIb30BAHUS
JOCTUKEHUHM COBPEMEHHOM OMOJIOTHU U OMOTEXHOJIOTUHN IS PAllMOHATIBHOTO IPUPOIOTIOIH30BAHUS;

yYMEHHE pelaTh JIeMEHTapHbIE TeHETUYECKUE 3a/1a4l Ha MOHO- U TUTHOPHUIHOE CKpEIIUBaHUE,
CIIETIJICHHOE HaCJIeZIOBaHHE, COCTABIISATh CXEMbl MOHOTHOPHIHOTO CKPEUIMBAHUS JJIS MPEICKa3aHus
HACJII0BaHMsI IPU3HAKOB y OPTaHNU3MOB;

YMEHHE BBIIOJIHATH Ja00paTOpHbIE U MPaKTUUYECKHe paboThl, COOIIOAATH MpaBuiia MpH padoTe ¢
y4eOHBIM U JIabopaTOPHBIM 000pYAOBaHUEM;

YMEHHE KpPUTHYECKH OIICHWBAaTh W WHTEPHPETHPOBATh HMHOOPMAIMIO OHOJIOTHYECKOTO
COZIep KaHusl, BKITFOUAIONIYIO TICEBIOHAYYHBIC 3HAHUS U3 PA3IMYHBIX HCTOYHHUKOB (CpPEICTBA MaCCOBOM
nH(pOpMaLIUY, HAYYHO-TIONYJISPHBIE MAaTEPUaIbl), STUUECKHUE ACTIEKThl COBPEMEHHBIX HCCIIeI0BAaHUN B
OHMOJI0TUH, MEIUIIHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBIE MUCHMEHHBIE M  YCTHBIE COOOWIEHHs, 0000Imas
OMOoJIOTHYECKYI0 MH(DOPMAIMIO M3 HECKOJIBKUX HMCTOYHHKOB, TPAMOTHO HCIIOJIB30BATh MOHATHITHBIHN
anmnapat OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS yueOHOro mpenmera «buonorus» 6 11 knacce HOMKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M pOJM OWOJNIOTHM B CHCTEME HAYYHOTO 3HAHWHS
€CTECTBEHHBIX HayK, B (OPMHUpPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHOH KapTUHBI MHpa U
HAayYHOT'O MHPOBO33PEHHUS, O BKJIAJ€ POCCHUMCKHUX M 3apyOeXHbIX YU€HBIX-OMOJOrOB B pa3BUTHE
Onosiornu, GyHKIIMOHAIEHOW TPAMOTHOCTH YEIIOBEKA [T PEIICHNS KU3HEHHBIX 33/1a4;

YMEHHE DPACKpBIBaTh COAEp)KaHUE OMOJOTHYECKUX TEPMHUHOB W TIOHSATHI: BHI, TOMYJISINS,
reHo(OH1, PBOJIONUS, MBUXKYIIUE CUJIBI ((PaKTOPBI) IBONIOIHH, MPUCIIOCOOIEHHOCTh OPTaHH3MOB,
BUZ000pa30BaHUE, SKOIOTHYECKHE (DAKTOPBI, FIKOCUCTEMA, MPOAYLIEHThI, KOHCYMEHTHI, PEIyLeHTHI,
LIEeTIA TTUTAaHUS, SKOJIOTUYECKast MUpaMuia, OuoreorieHo3, onocdepa;

YMEHHE U3JlaraTb OMOJIOTHYecKre TeOprH (BoJtoIMonHas Teopus Y. [lapBruHa, CHHTETHUECKAs
TEOpHsI IBOJIIOLIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apobimeBoro cxojactBa K. M. bapa, uepenoBanus
TNIaBHBIX HampaBieHuid u myrted sBomommu A. H. CesepuoBa, ydenus o Owmochepe B. U.
Bepnaackoro), onpeaensTh rpaHUIlbl KX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BIIaJIETh METOAAMU HAyYHOTO IMO3HAHHS B OMOJIOTUH: HAOIIOACHNE U OTIMCAaHUE YKUBBIX
CHCTEM, IIPOLECCOB M SBJIEHHM, OpraHu3anus M NpoBeleHHEe OHOJOTMYECKOro HKCIEPUMEHTa,
BBIIBIJKEHUE TUIIOTE3bI, BBISIBICHHE 3aBUCUMOCTU MEXIY HCCIIETyeMbIMU BEIMUYMHAMU, OOBSICHEHUE
MOJTYYSHHBIX PE3yJIbTAaTOB, MCIIOIB30BaHHBIX HAYYHBIX MOHITHH, TEOPUI M 3aKOHOB, YMEHHE JIeTaTh
BBIBOJIbl HA OCHOBAHHHU TIOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJCNATh CYIIECTBEHHbIE IMPHU3HAKH CTPOCHHsSI OHOJOTMYECKHMX OOBEKTOB: BHUJIOB,
NOMYJIAUI, TPOIYLIEHTOB, KOHCYMEHTOB, PEAYyLEHTOB, OMOr€0IIeHO30B U IKOCHCTEM, 0COOEHHOCTH
MPOLIECCOB:  HACJIEACTBEHHOM  W3MEHUYMBOCTH, €CTECTBEHHOrO0  OTOOpa, BHJI000pa30BaHMS,
MPUCIIOCOOJICHHOCTH OPraHW3MOB, JEHCTBHUS 3KOJOTHYECKHX (PAKTOPOB HAa OpraHU3MBI, MepeHoca
BEIIECTB M TIOTOKA SHEPrUM B DKOCHUCTEMAaX, AHTPOIOIEHHBIX HM3MEHEHHI B IKOCHUCTEMax CBOEH
MECTHOCTHU, KPyTOBOPOTA BEIIECTB U OMOT€OXUMHUECKUX ITUKIIOB B buocdepe;

yMEHHE NPUMEHSTh TMOJIy4YeHHbIE 3HAHWS Ji OOBSICHEHHsS OMOJOTMYECKHUX MPOLIECCOB U
SBIIGHUH, JUIS TPUHATUS NMPAKTUYECKUX PEUICHUH B MOBCEAHEBHOW JKHU3HM C LENbI0 00ecredeHus



0€30MaCHOCTH CBOETO 3JIOPOBbSI U 3JI0POBbSI OKPY)KAIOLIMX JFOJICH, COONIIOJCHUS HOPM TPaMOTHOTO
MOBEJICHUSI B OKPYJXKAaroIIed NPUPOIHON cpejie, NMOHMMaHWE HEOOXOJAMMOCTH HCIOIb30BAHUS
JOCTHKECHUN COBPEMEHHOM OMOJIOTHH TS PAIlHOHATBHOTO TPUPOIOTIONL30BAHUS;

YMEHHUE pelaTh 3JIeMEHTapHbIe OMOIOTHYECKUE 3a/1a4l, COCTABIATh CXEMbI IEPEHOCA BEIECTB
Y SHEPTUH B SKOCHCTEMaX (LICMH MATAHHS);

YMEHHUE BBIIOJHATH JTA0OPATOPHBIE U MPAKTUYECKHE PA0OTHI, COOIIIOIATh MTPaBUJa IpH padoTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTHYECKH OIICHUBATh W HHTEPIPETHPOBATH HH(POPMAIMIO OHOJIOTHYECKOTO
COZICp KaHUs1, BKITFOUAIONIYIO TICEBJIOHAYYHbIC 3HAHUS U3 Pa3IMYHBIX HCTOYHHUKOB (CPEICTBA MaCCOBOM
uHpOpMAIIMY, HAyYHO-TIOMYJISIPHBIC MaTepHalibl), pacCMaTpUBaTh IJIOOATBHBIC HSKOJIOTHYCCKUE
POOJIEMBI COBPEMEHHOCTH, POPMHUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO TIO3HIIHIO;

YMEHHE CO37aBaTh COOCTBCHHBIC IMHCBMEHHBIE W  YCTHBIE COOOIICHHs, 0000mmas
OMOJIOTHYECKYI0 MH(DOPMAIMIO M3 HECKOJIbKUX HMCTOYHHKOB, TPAMOTHO HCIIOJIL30BATh MOHSATHITHBIHN
arrmapar OMOJIOTHH.



3. TEMATHYECKOE IIJIAHUPOBAHUE C YKAZAHUEM KOJUYECTBA AKAJIEMUYECKHUX YACOB, OTBOIAUMBbIX
HA U3YYEHUE KAXKJION TEMBI, U BO3MOKHOCTD UCITIOJIb30BAHUSA IO KAXKIOMW TEME JEKTPOHHBIX
PECYPCOB.

10 KJIACC

KoanuecTBo 4acoB

KonTpoJubnsblie | [IpakTnueckue
padoThI padoThI

HanmenoBanmue pa3jiesioB u
TeM MPOrpaMMbl Bcero

DJIeKTpPOHHbIe (LM (pOBbIE)

Ne i/t
o0pa3oBaTejibHbIE PeCypChl

YcranoBienune JIOBEPUTEIBHBIX
OTHOLICHUH MEXIy YYUTEIEM H €ro
YYCHHKaMH, CIOCOOCTBYIOIIHX
TIO3UTHBHOMY BOCHPUATHIO YIAUMMACH o0 o o LIOK
1 buonorus kak Hayka 2 0.5 TpeOOBaHWH ®W  TPOCEO  yUHTeNs, https://m.eds00.ru/7f41c292
OPUBJICYCHUIO WX  BHAMaHHA K e :
oOcyxmaeMoll Ha ypoke wHH(MOpMAIHH,
AKTHBU3AIMN ux MO3HABaTEILHON
JIeATeIbHOCTH

[IpuBneueHre BHUMaHHS IIKOJBHHKOB K
IIEHHOCTHOMY AaCHeKTy H3y4aeMbIX Ha
ypOKax  sBIEHHWH, OpraHum3amms HX

JKuBbIe CUCTEMEBI U UX padotl ¢ [OAYHAGMOU — Ha — YPOK® g6 mmoreka [IOK
2 1 COUAJIbHO 3HAa4YMMOU I/IH(I)OpMaI_[I/IeI/I —] htt // d /7f41 292
OpraHu3aIus HEMIEEpOBAHEE e 0BCYNKIeHHS, ps://m.edso0.ru C

BBICKA3bIBAHUS y4aluMucs CBOETO
MHEHWS 110 €€ MOBOY, BEIPaOOTKH CBOETO
K HEW OTHOIIIECHUS

Bocnuranue CO3HATENBHOM AUCIUIIIHHEL
(yMeHMe yYuTens TMOKa3aTh BaKHOCTh
y4eOHO - NO3HABATEIILHON JIESITeIbHOCTH,
Y9e0HOH © TpPYHOBOH JHUCIUILIMHEL).
3 XUMUYECKUN COCTaB U CTPOCHHUE 8 1 [o6ysknenue mKoILHUKOB codmonats Ha.  brommoreka [JOK

KJIETKU YpOKe O0LIENPUHSATBIE HopMbl|  https://m.edsoo.ru/7f41¢c292
MOBENICHUsI, TMpaBmwia OOIICHUS  CO
CTapmuMu (YYUTEISIMA) U CBEPCTHUKAMU
(IIKONMBPHUKAMM), TPUHIUNBI  Y4eOHOM
JUCHHUIUIAHBI B CAMOOPTaHU3aIUI

DopMHUpOBAHHE YMEHUH W  HABBIKOB B
. HOJINOTEK K
4 JKu3HenesATenbHOCTD KIISTKH 6 OPraMWSAMM  yHQUUMHCA  CBOCH 6J.1//0 ed a HO/7f41 -
JIEATETbHOCTH (oprammsanus  Nit0S://m.edsoo.ru/7fAlc



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

CaMOCTOSATCIIFHOM  pa0OThl  ydalluxcs,
COOJIIOIECHNE TEXHUKH O€30IIaCHOCTH U
TUTUCHUYECKUX TPaBWII, CBS3aHHBIX C
OCaHKOW W oOpraHuzamueir pabodero
MecTa)

Pasmuoxenue u

[lonnepkuBaTh B JETCKOM KOJUICKTHBE
JIETIOBYI0, JIPY’KeltoOHyl0 —aTtMmocdepy;
WuannuupoBars 00y4 -csi K 00CYXAECHUIO,
BBICKa3bIBaHHIO CBOETO MHEHWUS,
BEIpa0OTKE  CBOETO  OTHOMIGHHS MO

5 WHIUBH/yaTbHOE Pa3BUTHE 5 1 MOBOJy  MOJTy4aeMOH  Ha  ypoke ]r?;l 6J.I/I;10Teé< 2 HO/I;:M 292
OpraHH3MOB COIMANbHO  3HAYMUMOW  WH(POPMAIUH; Ps.//m.eds00.ru C
CTpOHTH BOCIHUTATENBHYIO JEATEIBHOCTD
¢ y4éTOM KYJIBTYpPHBIX PasjIduHii JeTei,
MOJIOBO3PACTHBIX W WHIWBUIYAIBHBIX
0COOEHHOCTEM;
[lpuBnexarb  BHUMaHuMEe OOyY-CsI K
H TBEHHOCTD U LICHHOCTHOMY aCIIEKTy HU3y4aeMbIX Ha
3] aCICACTBCHHOC 8 1.5 YpOKE€ SBJIEHUH, TMOHATHH, TPUEMOB; E’[I;LI 6J:I/I//10Teé<a HO/I;C 416292
HU3MCHUYUBOCTb OPIraHu3MOB AHaJII/ISI/IpOBaTL peabHOE COCTOSHHUE 171 PS://m.edso0.ru C
B yueOHOM KJIacce;
HaxomuThk 1eHHOCTHBIH acIekT Y4eOHOTo
7 Ceneknust opranu3mMoB. OCHOBBI 3 sHauus ¥ uH(oOpmammm, obecneunsats buoOmmoreka [JOK
OMOTEXHOJIOTUHU ero  nowumaHnue W nepexusanue https://m.edso0.ru/7f41c292
00y4JarImUMuUCs
bubmnoreka K
8 PesepBHOE BpeMs 1 6_ oreka 11O
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

Ne
n/n

HaumeHoBaHue pa3jiesioB U
TeM MPOrpaMMbl

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThbI

IIpakTHYeckue
padoThI

dueKkTpoHHbIE (LM (pPOBbHIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

DBOIOIMOHHAST OMOIOTHS

YcraHoBieHne JIOBEPUTEIBHBIX
OTHOIIEHUH MEXIy YUYUTEIEM U €ro
YUECHUKAMH, CIOCOOCTBYIOIIHNX
MO3UTHBHOMY BOCIIPHUSTHIO
yUYalUMUCs TpeOOBaHU ©  TPOCHO
YUUTENs, MPUBJICYEHUIO UX BHUMAHHS
K o0cyxmaeMoi Ha ypoke
uHdopmarnuy, AKTHUBH3AIHN ux
[M03HABATENbHOMN JIESITENbHOCTH;
[puBnedeHre BHUMAHUS UIKOJILHHKOB
K LCHHOCTHOMY ACIEKTy H3y4aeMbIX
Ha YpOKax SIBICHHH, OpraHu3alus UX
paboTel ¢ MOMy4aeMOil Ha ypOKe
COLMAIEHO 3HAYMMOH MH(popManen —
WHUIIMAPOBAHHE e¢  OOCYKICHUS,
BBICKA3bIBAHMS  yYal[MMHUCS  CBOEro
MHEHHsI 110 €€ TOBOAY, BhIPabOTKH
CBOETO K HEH OTHOIIEHHS;

bubnunoreka LIOK
https://m.edsoo.ru/7f41cc74

Bo3HuKHOBEHUE U pa3BUTHE
JKA3HU Ha 3emiie

0.5

@OopMUPOBaHUE YMEHHA M HaBBIKOB
OpraHM3allid  y4YallUMHCS  CBOEH
JEeATeIbHOCTH (opranmzanms
CaMOCTOSATENIFHOM PabOTHl ydammxcs,
coOJII0/IeHNe TeXHUKH 0€30IaCHOCTU H
TUTUCHUYCCKUX TIpaBUJI, CBA3AHHBIX C
OCaHKOM ¥ opraHmsanueil pabouero
MECTa).

bubnunorexa LIOK
https://m.edsoo.ru/7f41cc74

OpraHu3Mbl B OKpY>KaroIiast
cpena

IMoanepxuBate B JETCKOM KOJUICKTHBE
JIETIOBYIO, APYXKENO0HYI0 atMocdepy;
WHunmuposats 00y4-cst K
00CYXKIICHUIO, BBICKAa3bIBAHUIO CBOETO
MHEHHS, BBIpabOTKE CBOEro
OTHOLICHHS 110 MOBOAY MOJNy4YaeMoil Ha
YpOKe COLIMAIBHO 3HAYMMOM

HHpOPMALNH; Crpouts

but6mmoreka [IOK
https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

BOCIIUTATENIbHYI0  JIESTEIBHOCTh  C
y4€TOM KYJbTYPHBIX pa3iuuuil nerei,
TIOJIOBO3PACTHBIX W WHINBHIYAJIbHBIX
ocobenHocTei; [IpuBiekaTs BHUIMaHHUE
00yd-csi K IICHHOCTHOMY AacCIIeKTy
W3y4yaeMBIX Ha  YpPOKE  SBICHHH,
NOHATHM, NPUEMOB; AHAJIU3UPOBATH
peajbHOE COCTOSIHHE Jiesl B y4eOHOM
kiacce; HaxonuTh IEHHOCTHBIHN acleKkT
yuyeOHOro 3HaHWUS W HUH(DOpPMALUH,
obecrieynBaTh €ro IMOHUMaHUE U
NepeXUBAHNE 00YJAIOITUMHUCS

Coo01ecTBa 1

4 9
SKOJOTNYCCKHUEC CUCTCMBbI
5 PesepBHOEe Bpems 2
OBIIEE KOJIMYECTBO YACOB 34 25

I10 ITPOT'PAMME

OOcyxnath, BBICKa3blBaTh MHECHHE,
[MoOyxmate 00y4-csi coOmromaTe Ha

ypoke MIPUHIUIIBL yaeOHOH
JUCLUIUIMHBL ¥ CaMOOpPraHH3alluy;
CoTpyaHHYaTh c JIPYTUMHU

neaarortyCCKuMu pa6OTHI/IKaMI/I u
ApyruMm crneyuaiucTaMu B PCHICHUUN
BOCIIMTATCJIbHBIX 3aJ1a4,

bubnuoreka [{OK
https://m.edsoo.ru/7f41cc74

bubmuoreka [{OK
https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

KoaunuyecTBO 4acoB

Ne TeMa VoOKA DJIeKTpOoHHbIe UG pPOBbIE
n/n P Beero | [ouTpOabHbie | TIPAKTHUCCKHE oG5 a30paTeIBHBIE PECYPCI
PadoThI PadoThI
bu6mmoreka [IOK
1 Buosorust B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso00.ru/863e632a
Mertoibl TO3HaHUSA KUBOU NpUPObI. [TpakTrueckas
2 pa60TIz; Ne 1 «I/Icnonb30BaHHI:: Il))asi[mqmﬁx METOIOB IIPU 1 0.5 Eubmorexa IIOK
i https://m.eds00.ru/863e6122
M3YYCHHH OMOJIOTUIECKIX OOBEKTOBY
3 buonornueckue cUCTEMBI, TPOLIECCH U UX U3YUCHHE 1 bubmnorexa LIOK
’ https://m.eds00.ru/863e6564

4 XUMHUYECKUH COCTaB KJIETKU. Boja u MuHepaibHble 1 bubnuorexa [JOK

COJIH https://m.edso00.ru/863e674e
bubmuorexa [JOK
1

5 benku. CoctaB u cTpoeHue OeIKoB https://m.eds0o.ru/863e672
depMeHThI — OHOJOTHYECKHE KaTaTnu3aTophI.

6 JlabopaTtopHas padota Ne 1 «M3yuenue 1 05 bubnunorexa [JOK
KaTaJIUTUYECKOM aKTUBHOCTH (PEpMEHTOB (Ha MpUMeEpe ' https://m.eds00.ru/863e6b72
aMuJIa3bl WIKM KaTaaas3bl)»

bu6mmoreka [JOK
1
! Y TaeBOMsL. Jiumuet https://m.eds00.ru/863e6870
bu6mmoreka [JOK
1

8 Hyiienrobie kuciorel. AT® https://m.eds00.ru/863e6d5c

9 Ucropus u meTonbl n3ydenus kiaetku. Kierounas 1 bubnmnoreka [JOK
Teopust https://m.eds00.ru/863e6e88

10 KreTka kak menocTHas *uBasi CHCTeMa 1

11 Crtpoenue 3ykapruoTHYecKon KieTku. JJaboparopHast 1 05 bubnmnoreka [JOK
pabota Ne 2 «l3ydeHue CTpoeHHs KIETOK PACTeHHUH, ' https://m.eds00.ru/863e6ff0



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0

KUBOTHBIX, TPUOOB U OaKTepUil O] MUKPOCKOIIOM Ha

TOTOBBIX MUKpoOHpCHIaparax u X OMUCaHUucC»

https://m.edsoo.ru/863e716c¢

bu6mmoreka [IOK

12 ObmeH BemecTs uk MeTabomu3M https://m.eds00.ru/863e766¢

bu6mmoreka [IOK

13 ®otocuiTes. XemocHHTe3 https://m.eds00.ru/863e7¢98

N bubmuorexa [JOK

14 JuepreTHeckuii oOmen https://m.edso00.ru/863e7aae
JKu3HeHHbIN UK KISTKU. Jlenenne KieTku. MuTo3.

Jlaboparopuas padota Ne 3 «Habronenrne MuTo3a B bubnnorexka [JOK

15 0.5
KJIETKaX KOHYMKa KOPEIIKA JTyKa Ha TOTOBBIX https://m.edsoo.ru/863e7dc4
MUKpOTIpErapaTax»

16 buocunres Oenka. Peakiius MaTpuyHOTO CHHTE3a bubumorexa [IOK

) https://m.edso00.ru/863e796e
bu6mmorexa [IOK

17 Tpancuamas — buocunTes berka https://m.edso0.ru/863e796e

bubmuorexa [JOK

18 Hexknerounsle GopMbl )KU3HU — BUPYChI https://m.edsoo.ru/8637540

bu6nmoreka [JOK

19 @OpMBI pa3MHOKEHUS OPTraHU3MOB https://m.eds00.ru/863e81b6

https://m.edsoo.ru/863e831e
. bu6mmoreka [IOK

20 Meiios https://m.edso0.ru/863e7f4a
OO6pazoBanue U pa3BUTHE MOJOBBIX KIETOK.

21 OmnonotBopenue. Jlabopatopnas pabota Ne 4 05 bubnuotexa [JOK
«/3yueHne CTpOCHUS MOJOBBIX KIETOK Ha TOTOBBIX ' https://m.eds00.ru/863e81b6
MHUKpOTIpenaparax»

22 NnauBuayanbHOE pa3BUTHE OPraHU3MOB bubmmorexa [IOK

https://m.eds00.ru/863e8436

23 ['eneTnka — Hayka O HACJIEICTBEHHOCTH U bu6mmoreka [JOK

N3MCHYMBOCTH

https://m.edso0o.ru/863e86f2



https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

24 3aKOHOMEPHOCTH HACIEAOBaHUS IPU3HAKOB. 1 bubnmoreka [JOK
MOoHOTHOPHIHOE CKPEITUBAHUE https://m.eds00.ru/863e8878

o5 JluruOpuHoe CKpemuBaHue. 3aKOH HE3aBUCUMOTO 1 bubnunoreka [HOK
HACJICI0OBAHMS IIPU3HAKOB https://m.edso00.ru/863e89a4
CuerieHHOE HaclieZloBaHUEe IpU3HAKOB. JlJaboparopHas

26 pabota Ne 5 «l3ydenue pe3yapTaTOB MOHOTHOPUIHOTO 1 05 bubmmoreka [JOK
U TUTHOPUHOTO CKPEIIMBAHUS Y APO30(UIIBI HA ' https://m.eds00.ru/863e8c60
TOTOBBIX MUKpOIIpenapaTax»

27 ['enetuka nomna. HacnegoBanue npu3Hakos, 1 bubnnoreka [JOK
CLEIUIEHHEBIX C IT0JIOM https://m.edso00.ru/863e8c60
N3menunBocTh. HenacnenctBeHHas N3MEHYHBOCTb.

28 JlaboparopHast pabota Ne 6. M3ydenue 1 05 bubnnoreka [JOK
MOAU(GUKAITMOHHOW U3MEHYMBOCTH, IIOCTPOCHHE ' https://m.edso0.ru/863e8efe
BAPUALIMOHHOTI'O Psifia U BADHALIMOHHON KPUBOW»

| Horenememms e Toperopes | s BiSmoraa 0K
P - yTatu y ap ' https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»

bu6mmorexa [IOK
1

30 T'eneruia uenosexa https://m.edso00.ru/863e8d78

31 PesepBHblil ypok. O60011eHNE 110 TEME 1
«HacnencTBeHHOCTh U U3MEHYMBOCTh OPIraHU3MOBY

bu6mmoreka [JOK
1

32 Cenexi Kax nayka u npouece https://m.eds00.ru/863e9214

33 MeTo/ibl U JOCTUKEHUS CEIEKIIMU PACTEHUN U 1 bu6mmoreka [IOK
JKUBOTHBIX https://m.edso00.ru/863e9214

34 buoTtexHonorus Kak oTpacib MPOU3BOJICTBA 1 buGmorexa LIOK

https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 4



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoanuecTBo 4acoB

Ne Tema vooKa DJIeKTpOHHbIe U (pPOBbIE
/i yp Beero Kontponsnsie | IlpakTnyeckne 00pa3oBaTelbHbIE PeCYPCh
padoThI padoThI
1 DOBOJIIOIUS U METO/BI €€ U3yUeHUS 1 BH6J_IHOTeKa HOK
https://m.edso0.ru/863ea20e
2 HcTtopus pa3BUTHS NpeACTaBIECHUI 00 3BOJIIOLIUU 1 BH6J_IHOTeKa HOK
https://m.eds00.ru/863e9570
bubmuorexa [JOK
1
3 Mukpossoion https://m.edso0o.ru/863e9cle
[Tomymsius Kak seMeHTapHas eAMHHIA BUIA U
4 sBosornu. JlaboparopHast pabora Ne 1 1 0.5 bubnnoreka [JOK
«CpaBHeHHEe BUJIOB IO MOP(HOIOTUYECKOMY ' https://m.eds00.ru/863e99c6
KPUTEPHUIO»
5 JBuxyuye cuisl (31eMeHTapHbIE PaKTOPHI) 1 bubnunoreka [JOK
DBOJIIOITNH https://m.edsoo.ru/863e9da4
. bu6mmoreka [IOK
1
6 EctectBenHbIi 0TOOD 1 ero (hopMbl https://m.edsoo.ru/863e9ed0
Pe3ynbTarsl HBOMIOIUHN: TIPUCTIOCOOTICHHOCTD
7 OpraHu3MOB U BHI000pa3oBanue. JlabopaTopHas 1 0.5 bubnuotexa [JOK
pabora Ne 2 «Onucanue npucnocodJIeHHOCTH ' https://m.edso0.ru/863e9fde
OpraHu3Ma M €€ OTHOCHUTEIFHOTO XapaKTepay
8 Hanpapnenus u myTu MaKpOIBOIIOIHH 1 BH6J_IHOTCK3 IOK
https://m.edso0.ru/863e9cle
9 HeoOpatumocTs 3BOIOIIUN 1
10 Hcropust )xu3HM Ha 3eMile 1 METO/IbI €€ U3yUeHUS 1
11 ['unoTe3bl MPOUCXOXKICHUS )KU3HU Ha 3eMIle 1 BH6J_IHOTeKa HOK
https://m.edso00.ru/863ea5a6
12 Pa3zBuTHe Xn3HM Ha 3eMJie 1O dpaM U MepruoiaM 1 EH6J_IHOTeKa LTOK
https://m.edsoo.ru/863ea6be
13 OCHOBHBIE Tarbl YBOIOIUNA PACTUTEIHHOTO U 1 0.5 bubnmuotexa [JOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be

JKUBOTHOTO Mupa. [IpakTrdeckas padora Ne 1
«/3y4eHune uCKonaeMbIX OCTaTKOB PACTCHUHN U
JKUBOTHBIX B KOJUICKLIUSIX)

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

14 CoBpemeHHas cucTeMa OpraHu4eckoro Myupa bubmorexa LIOK
https://m.edsoo.ru/863ea48e
15 DBOJIIOIMS YeJIOBEKa (aHTPOIIOTEHE3) bubmorexa LIOK
https://m.edsoo.ru/863eac2c
bubmuoreka [JOK
16 JBmxymue cuibl ((hakTophl) aHTPOMIOTEHE3A https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaJIUU HBOJIIOLIUN YEJIOBEKA
YenoBeueckue pachl U MPUPOIHBIC aalTAllUU bubmmoreka [IOK
18 :
YeJI0BeKa https://m.edsoo.ru/863eaea2
19 PesepBublit ypok. O0001IeHHE 110 TEME
«BO3HUKHOBEHUE M pPa3BUTHE )KU3HU HA 3eMIIe)
20 DKOJIOTHUs KaK HayKa
bubmuorexa [JOK
21 Cpenpl oOuTaHus U SKOJIOTHYecKue (HakTopbl https://m.edsoo.ru/863eafec
Abuotnueckue Qaxropsl. JlaboparopHas pabota
Ne 3. «M 0 i
0 3. «Mopdonoruueckre 0COOEHHOCTH paCTCHUN BuGmorexa LIOK
22 U3 pa3HbIX MecT oouTanus». JlaboparopHas 05 i
https://m.edso00.ru/863eb10e
pabota Ne 4. «BnusiHie cBeTa Ha pOCT U Pa3BUTHE
YepEeHKOB KOJIeyCcay
bu6nmoreka [JOK
23 buotnucckue paxToper https://m.eds00.ru/863eb348
DKOJIOTUYECKUE XapaKTEPUCTUKU TOMYIISIIIHH.
24 [TpaxTrueckas padota Ne 2 «Iloacuér miotHoCTH 0.5
MOMYJISIIIMI pa3HbIX BUJOB PACTCHUID
bu6mmorexa [IOK
25 Coo01iecTBa OpraHu3MOB — OHOIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI (IKOCHUCTEMBI) bubmorexa [IOK
https://m.eds00.ru/863eb46a
27 OCHOBHBIC ITOKa3aTEIN YKOCUCTEMEL. bu6mmoreka [JOK



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

Oxkonorudeckue nupamubl. CBOMCTBA SKOCUCTEM.

https://m.edsoo.ru/863eh5fa

Cykueccust
28 [TpupoHbIE 35KOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa — rnobanpHas skocucTeMa 3eMiTH 1 Eggs?ﬁr?w?:cljcsac)gr(allé%ebb%
31 3aKOHOMEPHOCTH CYIIIECTBOBaHUS OMOCHEpPhI 1 Eggs?ﬁr?wfgclicsigr(allé%eb 416
32 YenoseuecTBO B Onocdepe 3emau 1
33 CocyiecTBoBaHHE MPUPOABI M YEIOBEYECTBA 1 EH@_IHOTeKa LOK
ttps://m.edsoo.ru/863ebale
34 PeseprHblit ypok. O6001IEHNE TEMBI 1
«Coo0b1iecTBa ¥ 9KOJIOTHYECKHE CUCTEMBI»
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2.5



https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

HPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

10 KJTACC

OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpaMMbl cpeHero 001ero 00pa3oBaHus

CdopMupoBaHHOCTh 3HAHUN O MeCTE€ M POJU OMOJIOTUU B CHCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMUPOBAHHUU COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI
MHUpa ¥ HAyYHOTO MHPOBO33PEHHUS; O BKIJIAZC POCCHICKHX M 3apyOeKHBIX y4YEHBIX-
OuoyoroB B pa3BuTHE Ouonoruu; (GYHKIMOHATHHOW TpPaMOTHOCTH 4YeJlOBeKa s

PECLICHUA )KUSHCHHBIX 3a/1a4

YMeHHne packpbIBaTh CoOJiepKaHUE OUOJIOTHYECKUX TEPMHUHOB W TOHSATHH: KU3Hb,
KJIETKa, OpraHu3M; MeTabosn3M (0OMEH BElIECTB M MPEBpaIleHHE YHEPTHH ), TOMEOCTa3
(camoperynsius), ypoOBHEBas OpraHu3alus >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE

(peripoayKIus), HaCJIEICTBEHHOCTh, U3MEHUUBOCTD, POCT U Pa3BUTHE

YMeHue usznaratb OMOJIOTHMUYECKHE TEOpHH (KJIETOYHas, XpOMOCOMHAsl, MyTallMOHHAas),
3akoHbl (I. Mennens, T. Moprana, H.M. BaBunoBa) u yueHus (0 ULeHTpax
MHOT000pa3us U MPOUCXOXKICHUS KyJIbTypHbIX pacteHuit H.W. BaBunosa), onpenensts

TpaHUIbI UX MIPUMEHUMOCTH K JKUBBIM CUCTEMAM

YMeHnue BJIaACTb METOAAMU HAYYHOI'O ITO3HAHUS B OnoJIorun (Ha6J'II-OI[eHI/Ie M OITMCAHUC
JKHUBBIX CHUCTEM, IPOLCCCOB U HBHCHHﬁ; opraHu3anuvsa U IMPOBCACHUC OMOJIOTHYECKOTO
SKCIICPUMCHTA, BBIIBM)KCHHEC TUITOTE3BI, BBIABJICHUC 3aBUCHUMOCTH MCKIOY
HCCIICAYCMbIMH BECJIIMYMHAMU, 00BsACHECHHE MMOJIYUCHHBIX PE3YJIbTAaTOB, HCITIOJIB30BAHHBIX
HAayYHBIX HOHHTHﬁ, Teopr/'I U 3aKOHOB; YMCHHUC J€JIaTb BbIBOAbBI Ha OCHOBAaHUU

MOJTy4YE€HHBIX PE3YyJIbTaTOB)

YMeHHe BBIIECIATh CYIIECTBEHHBIE IPU3HAKU BUPYCOB, KJIETOK IPOKAPHOT U 3YKApHOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHM3MOB; OCOOCHHOCTH MPOIIECCOB OOMEHa
BEIIECTB W MPEBpallleHUs] >HEPTUU B KIETKEe, (OTOCHHTE3a, IUIACTUYECKOTO U
SHEPreTH4eckoro oOMeHa, XEMOCHUHTEe3a, MHTO3a, Meilo3a, OII0I0TBOPEHHUS,

Pa3MHOXKEHU S, UHAUBUIyalIbHOTO Pa3BUTHSI OpraHu3Ma (OHTOTeHe3)

YMeHue npuMEeHSTh MOJyYCHHbIC 3HAHUS JJIs1 O0BSICHEHUS OMOJIOTUYECKUX MPOIIECCOB
U SBJICHHM, JJI1 TMPHUHATHS NMPAKTHUYCCKUX PEIICHHA B MOBCEIHEBHOMN JKU3HH B IENSIX
obOecrieueHHsT OE30IaCHOCTH CBOETO 3J0POBbSI M 3J0POBbS OKPYKAIONIUX JIIOJICH,
COONIOZICHHUSI HOPM TPaMOTHOTO TIOBEJCHHS B OKPYXKAIOIMIEH NPHUPOTHON cpene;

ITOHMMaHHC HGOGXOIII/IMOCTI/I HCIIOJIb30BaHUA ,IIOCTI/I)KGHI/Iﬁ COBpeMeHHOI\/'I OuoNOrun u




OHMOTEXHOIOTHI JId paquOHAJIBHOT'O IMPUPOAO0IIOJIB30BaAHUSA

YmMmenue pemaTtbh OSJEMEHTAPHBIC T'CHCTHYCCKHUEC 3aJadd Ha MOHO- H I[I/II‘I/I6pI/II[HOG
CKpC€IIMBAaHUEC, CHCIUICHHOC HACJIICAOBAHUE, COCTABJIATH CXCMbI MOHOFI/I6pI/I,I[HOFO

CKpCIIUMBaHUA MU NpCACKa3aHrsa HACJICJOBAHUS ITPU3HAKOB Y OpTraHU3MOB

YMeHue BBIOTHATH J1a00paTOpHbIe M MPAaKTUYECKHe paboThl, COOMI0NATh MpaBUia MpU

paboTe ¢ yueOHBIM U J1a0OPaTOPHBIM 000PYI0BAHHEM

YMeHHe KpUTHYECKH OICHWBATh U MHTEPIPETUPOBATh MHPOPMALUIO OHOIOTHYECKOTO
COJIEp’KaHus, BKJIIOYAIOLIYIO IICEBJOHAyYHbIE 3HAHUS W3 PA3IMYHBIX HCTOYHUKOB
(CMHU, mnayyHO-TIOMYJSPHBIE MaTepualbl); OSTUYECKUE AaCHEKThl COBPEMEHHBIX

I/ICCJ'IG,I[OBaHI/Iﬁ B 6I/IOJ'IOFI/II/I, MCAUIINHE, OMOTEXHOJIOTHH

10

11 KUIACC

Kon
MpoBepsaAEMOro
pe3yJabTara

YMeHue co3gaBaTh COOCTBEHHbBIE ITMCBMEHHBIE M YCTHBIE COOOIIEHMs, 0000mIas
Ouonornyeckyro MHOOPMALUIO M3 HECKOJIbKMX HCTOYHHKOB, TPAaMOTHO HCIOJIBb30BaTh

MOHATUHHBIN anmapat OHOJIOTHH

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM 00pa3oBaTe/IbHOI
NMPorpaMMbl cpeiHero oomero oo6pa3oBaHus

CdopMupoBaHHOCTh 3HAHUN O MECTE U POJM OMOJOTMU B CHCTEME HAYyYHOTO 3HAHMS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAayYHOW KapTHUHBI
MHUpa U HAyYHOTO MMPOBO33PEHHs; O BKJIAJ€ POCCHUMCKHUX M 3apyOeXHbIX YUEHBIX-
OMOJOroB B pa3BUTHE OHOJOTMU; (QYHKIMOHAIBHOM TIpPaMOTHOCTH YEJIOBEKa JUIs

PEIICHHMA JKU3HCHHBIX 3aJ1a4

YMeHue packpbIBaTh COJAEp)KaHHE OMOJIOTMYECKUX TEPMHUHOB U TOHATHUH: BHJ,
HOMYJSIIUs, TEeHO(GOHI, OHBOJIOLMS, JABIKYIIHE cuiibl ((PakToOphl) SBONIOINH,
IPUCIOCOOJIEHHOCTh  OPraHW3MOB, BUA000PAa30BaHUE, DSKOJOTMYECKHE (DAKTOPBI,
HKOCUCTEMA, MPOAYLEHTHI, KOHCYMEHTBI, PEAYLEHTHl, LENH MUTAaHUS, dKOJIOTHYECKas

nupamujia, OuoreoreHos, orochepa

YMenue wuznaratb Ouonorudeckue Teopuu (dBoitonuoHHas Teopus Y. JlapBuHa,
CUHTETHUYECKass TEOpHUs DBOJIIOLMUHU), 3aKOHbl U 3aKOHOMEPHOCTH (3apOJbIILIEBOrO
cxoacrBa K.M. bapa, yepenoBanus riaBHBIX HampasieHUN U myted spomonuu A.H.
CeBeproBa, yuenus o Owmochepe B.M. BepHanckoro), ompenensiTh TpaHUIBI HX

IMPUMEHUMOCTH K JKUBBIM CUCTEMaM

YMeHue BJIAACTb MCTOJaMH HAYyYHOTO ITO3HAHUS B OHoI0run (Ha6JHOILCHI/Ie 1 OIMUCaHUC

JKHUBBIX CUCTCM, IMPOLECCCOB U HBHGHHﬁ; opraHu3anuvs U MNpOBCACHUC OHOJIOTHYECKOrO




9KCIICPUMCHTA, BBIIBHXCHHEC THUIIOTE3bI, BBISABJICHUC 3aBHUCHUMOCTH MCKOY
HCCICAYCMBIMH BCIMYNHAMU, 00BsICHEHHE IMMOJIYYCHHBIX PE3YyJIbTATOB, UCIIOJIb30BAHHBIX
Hay4YHBIX HOHHTHﬁ, Teopnﬁ N 3aKOHOB;, YMCHHC [OCJIaTb BBIBOJbI Ha OCHOBAaHUU

MOJTyYE€HHBIX PE3YyJIbTaTOB)

YMeHue BBICTATH CYIIECTBEHHbIE NPU3HAKKA CTPOCHUS OHOJIOTMYECKHX OOBEKTOB:
BUJIOB, MOMYJISAIMM, MPOAYLIEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB, OHOTCOLIEHO30B H
9KOCUCTEM; OCOOEHHOCTH IPOILIECCOB HACIIEJCTBEHHOW HM3MEHUMBOCTH, €CTECTBEHHOTO
otbopa, Bu7000pa30BaHus, MPUCIIOCOOICHHOCTH OPTaHU3MOB, IEHCTBUS HKOJIOTHUECKUX
(akTOpoB Ha OpraHM3Mbl, IE€pPEHOCA BEIIECTB M IOTOKAa 3HEPIMH B 3KOCHUCTEMAX,
AHTPONOTEHHBIX U3MEHEHUN B SKOCHUCTEMaX CBOEW MECTHOCTH, KPYrOBOPOTa BEILIECTB U

OMOreoOXMMHYECKUX IUKJIOB B Onochepe

YMeHne npuMeHsTh OJTy4eHHbIC 3HAHUS JUIsl OOBSICHEHUS OMOJIOTHYECKUX MPOIIECCOB U
SBIICHUM, AN TPHUHITHUA MPAKTUYECKUX PEIICHUN B TMOBCEAHEBHOW XU3HU B LETSAX
oOecrieueHrss 0€30MAaCHOCTH CBOETO 3JI0POBbS U 3/I0POBbS OKPYKAIOLIUX JIIOJIEH,
COOJIIOICHUsT HOPM TPaMOTHOTO TIOBEACHHUS B OKpPYXKAlOled MPUPOIHON Cpere;
MOHMMAaHUE HEOOXOAMMOCTH HCITOJIb30BAHMS JOCTHKCHHUI COBPEMEHHOW OMOJIOTHH TSI

panrOHAJIBHOI'O MPpUPOAOIIOIB30BAHU A

YMeHnue peliaTb 3JIECMCHTAPHBIC OHOJIOTHYECKHE 3ala4ui, COCTAaBJIATH CXEMbI IEPCHOCA

BEIIECTB U SHEPTUU B dKOocHcTeMax (LenH MUTaHus)

VYMeHNe BBINOJIHATh na60paTopHLIe " INPAKTHUYCCKUC pa6OTLI, CO6J'IIOI[aTB ImpaBujia Mpu

pabote ¢ yueOHbIM U 1abOpaTOpHBIM 000PYI0BAHUEM

YMeHue KpUTUYECKH OLEHUBATh M HWHTEPIPETUPOBATH MHPOPMALMIO OHOJIOTHMYECKOTO
COJIEp/KaHUs, BKJIIOYAIOIIYIO IICEBJIOHAYYHBIE 3HAHUS W3 pPa3JIMYHBIX HMCTOYHHUKOB
(CMMU, HayuHO-TIOMyJIIpHBIE MaTepUalbl); pacCMaTpUBaTh IN100AIbHBIE SKOJIOTHYECKHE
npo0JieMbl COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOIIEHHWI0O K HHUM COOCTBEHHYIO

ITO3HUITHUIO

10

YMenue CO3JaBaThb COOCTBEHHBIE IHCHMEHHBIE U YCTHBIC COO6H_[CHI/ISI, 060611_12151
6I/IOJ'IOFI/I‘IeCKy10 I/IH(i)OpMaIII/IIO N3 HECKOJBKHMX HCTOYHUKOB, I'PaMOTHO HCIIOJb30BaTh

MOHSTUUHBIN anmnapar 6MOJ0TUU




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJTACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
1 buonorus xak Hayka
11 Buonoruss — Hayka o kuBoil mpupone. Ponp Guonorun B HopMuUpOBaHMHM COBPEMEHHOM
' Hay4YHOH KapTHHbI MUpa. CuctemMa OMOJIOTHYECKHUX HAyK
12 MeTtoapl O3HAHUS KUBOM MPHUPOJBI (HAOII0AEHUE, SKCIIEPUMEHT, ONMCAHKUE, U3MEPEHUE,
' KJIaccu(uKaIus, MOICTMPOBAHUE, CTATUCTHYECKAs 00pabOTKa TaHHBIX )
2 JKuBble cucTeMBbl M UX OpraHu3alus
91 JKussie crcrembl (OMOCHCTEMBI) KaK MpeaMeT n3ydeHus: ononoruu. CBOHCTBa OHOCHCTEM H
' uX pazHooOpasue
59 YpoBHM  opraHuzanMu ~ OMOCHUCTEM:  MOJIEKYJISPHO-TEHETUYECKUI,  KIJIETOYHBIMH,
' OpraHU3MEHHBIH, MOIMYJIALMOHHO-BUI0BOH, SKOCUCTEMHBIH, OMOC(HepHBIN
3 XUMHUUECKUH COCTaB U CTPOEHUE KIIETKU
XUMHUECKUH COCTaB KIETKH. XUMHUYECKHE 3JIEMEHTbI: MAaKPOJIEMEHTbI, MUKPOIJIEMEHTBHI.
3.1 Bona n muHepanbHble BemecTBa. PyHKIUU BOABI U MUHEPAIBHBIX BELIECTB B KIIETKE.
[Honnepxanue ocMoTHUYECKOro OanaHca
benku. Coctas u ctpoeHue 0e1KoB. AMUHOKHUCIOTHI — MOHOMEpHI OenkoB. HezameHumbie u
3aMEHUMbIE aMMHOKHUCJIOTHI. AMHMHOKHUCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOIi
MOJIEKYJIbl (IIepBUYHAsI, BTOPHYHAs, TPETUYHAS U YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE
3.2 cBoiicTBa 0enkoB. bruosornyeckue GpyHKIMU GEIKOB.
®epMeHThl — Ouosornyeckue katanuszatopbl. CTpoeHHe (epMeHTa: aKTHBHBIA IIEHTP,
cyocrpatHas crnenuduuHoct. Kodepmentsl. Burtamunsl. Otnuuus (QepMEHTOB OT
HEOPraHUYECKUX KaTalIn3aToOpOB
YrneBonapl: MOHOCaxapuasl (TIIFOKO3a, pubo3a U ae30Kcuprub03a), qucaxapuibl (caxaposa,
JaKTO3a) M IMoJIMcaxapuibl (Kpaxmai, INIMKOTeH, L1eJUToi03a). buonornyeckue QyHKImm
33 YTJIEBOJIOB.
Jlununer:  Tpurnuuepuasl, crepounbl, (ochonunuasl. 'mapodunbHO-THAPOPOOHBIE
cBoiictBa. buonornueckue ¢pynkuuu munuaos. CpaBHEHHE YTIEBOIOB, OCIKOB U JUIHI0B
KaK HICTOYHHUKOB SHEPTUU
3.4 Hyxkneunoseie kucnotel: JJHK n PHK. Hykieotnabpl — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
' Crpoenne u pynkuuu JJHK. Ctpoenune u pynkauu PHK. AT®: crpoenne u GpyHKImn
3.5 [uronorusa — Hayka o kietke. Knerounas reopust. MeTopl H3y4eHMsI KIETOK
36 Knerka kak nenoctHas xuBasg cuctema. OOlIMe NpU3HAKU KJIETOK: 3aMKHYTas Hapy)KHas

memOpaHna, monekynbl JJHK kak reHeTnueckuit anmapar, cucTeMa CHHTe3a Oelka




3.7

Tunbsl KJIETOK: JyKapuoTHYecKas M Ipokapuothyeckas. (OCOOEHHOCTH CTPOCHUS
poKaproTHueckor kieTku. Kierounas creHka Oakrepuil. CTpoeHHE JyKapHOTHYECKOM

kJIeTki. OCHOBHBIC OTIMYHSI PACTUTEIILHON, )KUBOTHOM U TPUOHOMN KIIETKH

3.8

[ToBEepXHOCTHBIE CTPYKTYPhl KJIETOK — KIETOYHAs CTCHKA, TIIMKOKAJIHMKC, WX (DyHKIHH.
[Tna3marndeckass memOpana, e€ cBoiictBa W (yHkimu. LluTomnmazma u e€ opraHoHbI.
OpHoMeMOpaHHBIE OPTaHOWIBI KJIETKH: OJHAomazMarudeckas cetb (OIIC), ammapart
FOJ'IBI[)KI/I, JIN30COMBI. HOHyaBTOHOMHBIe OpraHovabl KIIETKH: MUTOXOHAPHH, ILIIACTUIBI.
[TpoucxoxaeHne MUTOXOHIpPUI M TuiacTuA. Bunsl mmactun. HememOpaHHBIE OpraHOWIBI
KJICTKU: PUOOCOMBI, KJICTOYHBIH IIEHTP, PECHUYKH, KTyTUKU. DYyHKIIMN OPraHOUIOB KIICTKH.

Bxirouenusa

3.9

SAnpo — perynsTopHslii LeHTp kieTku. CTpoeHue sjapa: sijaepHas 000JIouKa, Kapuoria3ma,

XPOMAaTHH, SIPHIIIKO. XPOMOCOMBI

3.10

TpaHCHOpPT BELIECTB B KIETKE

X(I/IBHC,HGSITGHBHOCTL KIJICTKHU

4.1

OOMeH BemiecTB, WIM MeTaboMM3M. AccUMWIANMS  (IUIACTHYSCKUM OOMEH) H
JTUCCUMMIIALINAS (SHEPTETHYECKUH 0OMEH) — JIB€ CTOPOHBI €IMHOTO MpoIecca MeTadoIn3Ma.
Tunbel oOMeHa BemiecTB: aBTOTPOGHBIN U rerepoTpodHbii. Pons pepmenToB B oOMeHe

BCIICCTB U NPCBpallICHUN SHCPIrUU B KIICTKE

4.2

@®otocunTe3. CBeroBas M TeMHoBasg (a3pl QorocuHTe3a. Peakuuu ¢orocuHTe3A.
O¢ddexkTuBHOCTH (hoTOCHHTE3a. 3HaueHHe (OTOCHHTE3a A KU3HM Ha 3emie. BiusHue
yclIoBUM cpeAbl Ha (OTOCHMHTE3 M CHOCOOBI TOBBIIIEHHS €ro MNPOAYKTUBHOCTH ¥y
KYJIbTYPHBIX PACTEHUH.

XeMmocuHTe3. XEeMOCHHTE3Upylolue OakTepuu. 3HAUEHUE XEMOCHHTe3a Ul JKU3HU Ha

3emiie

4.3

DHepreTHYecKuii oOMEH B  KJIETKe. PaciieruieHwe  BEIIeCTB, BBIICICHHE U
AKKyMYyJIMPOBaHHE DSHEPrUUM B KIETKE. OTalbl JHeprerudyeckoro ooOmena. [nukomnms.
bpoxenue wu ero Buugel. KucnopomHoe okucieHHe, WM KJIETOYHOE JbIXaHUE.

D¢ hEeKTUBHOCTH IHEPTETUIECKOTO 0OMEHA

4.4

Peakumu wMatpuuHoro cuHre3a. ['‘enermueckas unpopmamms u JIHK. Peanuszanms
reHeTH4ecKoi MHpopmanuu B kieTke. ['eneTnueckuil koa u ero cBoicTBa. TpaHCKpUIIHA
— Matpuunblil cunre3 PHK. Tpancnauus — Ouocunres 6enka. KoaupoBanue aMUHOKHUCIIOT.

Posb pubocom B 6rocuHTe3€e Oenka

4.5

Hexnerounsie popmel sxu3Hn — Bupychl. Mcropust otkpeitust Bupycos (/1.M. iBaHOBCKHMIA).
OCOOCHHOCTH CTPOCHHSI H JKHU3HEACSITENIBHOCTH BUPYycOB. bakrepunodaru. bonesnn
pacTeHMi, JKMBOTHBIX W 4YEJIOBEKa, BbI3bIBaEMble BUpycamH. Bupyc nmmyHozeduuunra
yenoBeka (BMY) — Bo3Oyaurens CIIMla. [Ipodunaktuka pacnpocTpaHeHHs BUPYCHBIX

3200J1€BaHUM




Pa3zmHOXeHNE U UHANBUIYAIbHOE PAa3BUTHE OPTraHU3MOB

5.1

KneTounslii nuki, uiaM JKU3HEHHBIM LMK Kietku. MHTepdaza m muto3. Ilpomeccsl,
npoTtekaromue B nuatepdaze. Permmkanus — peakuust matpuanoro cunaresza JJHK. Ctpoenue
XpoMOCOM. XPOMOCOMHBIM Ha0Op — KapuoTUN. JIMIJIOMIHBIH ©W  TaryIOMIHBIN
XpOMOCOMHBIE HaOOpel. Xpomatuisl. lluToMOrMYeckne OCHOBBI PAa3MHOXKEHUS H
MHAUBUAYAIbHOIO Pa3BUTHS OPTaHU3MOB.

Henenne knetkn — wmuto3. Cragum murosa. IIpoueccsl, mpoucxonsiipe Ha pasHbIX

CTaJusiaxX MHUTO3a. buonorndyecknii cMbICIT MUTO3a

5.2

@DopMBbl pa3MHOXKEHUS OPraHU3MOB: OECII0NIOE U 110JI0BOE. Buibl 6ecronaoro pa3sMHOKEHHUS:
JiefleHe  Ha/JBOe, IOYKOBaHME OJHO- M  MHOIOKJIETOYHBIX, CIIOPOOOpa30OBaHMUE,
BEreTaTMBHOE pa3MHOXeHHE. VICKyCCTBEHHOE KJIOHMPOBAaHHE OPraHU3MOB, €r0 3HAYCHHE

JJIs1 CCIICKIIMH

5.3

[TosoBOE pa3MHOKEHUE, €T0 OTIIMYHUS OT OECIIONIOTO.
Meiio3. Cramgun wmeiiosza. IIporeccel, mpoucxonsimue Ha craausx Meiosa. [loBeneHue

XpOMOCOM B MeHo3e. KpocanrOBep. buonornueckuii cMpICH U 3HaUYEHHE MeH03a

5.4

['ameTorenes — mporecc 00pa3oBaHMs MOJOBBIX KIETOK Y XHBOTHBIX. [10JIOBBIE KeEe3bl:
CeMEHHUKM U suyHuKd. OOpa3oBaHME U Pa3BUTHE TMOJOBBIX KIETOK — TaMeT
(cmepmato3ou, sifliekneTka) — crepMmaroreHe3 M ooreHe3. OCOOEHHOCTH CTPOCHHS

SHIEKIIETOK U criepMaTo3ouoB. OmiogoTBopenue. [lapreHorenes

5.5

WuauBuayanbHOe pa3BUTHE (OHTOTeHE3). OMOpHOHANIbHOE pa3BUTHE (dIMOpHOTEHE3).
Oransl SMOPUOHATIBHOTO Pa3BUTHS y MMO3BOHOUHBIX KUBOTHBIX: IPOOJICHHUE, racTPyJIsALMs,
opranoreHe3. I[loctaomOproHaNEHOE pa3BUTHE. THUMBI TMOCTIMOPHOHAIBHOTO PAa3BUTHSL:
npsiMoe, HerpsiMoe (JIMYMHOYHOE). BiusiHuMe cpenpl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI,
CHIOCOOHBIE BBI3BIBATh BPOXKAEHHBIE YPOJICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOEHHE CEMEHM, CTaIuH

pa3BUTHS

HacnencrBeHHOCTh M H3MEHUMBOCTD OpraHnu3MoOB

6.1

[Ipenmer u 3amaum reHeTUkW. HMcTopus pa3BUTHS TEHETUKU. BKiIajg poCCHMCKHX H
3apyOCKHBIX YYEHBIX B Pa3BUTHE TEHETUKU. MeETOHbl T€HETHUKH (THOPHIOIOTUYECKH,
[IUTOTEHETHYECKUN, MOJIEKYISIPHO-TeHeTHYecknii). OCHOBHBIE TEHETHYECKHE TOHSATHS.

I'enernueckas CHUMBOJIMKA, UCIIOJIb3YyCMas B CXEMaAX CerH_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH  HACJIEAOBaHMSA  NPU3HAKOB, ycTaHOBIeHHBle [.  Mengenem.
MoHorubpuaHoe CKpelBaHue. 3aKOH €AMHO00pa3usi TMOPUAOB TEPBOIO TOKOJICHUS.
[IpaBuno nomMuHUpOBaHMs. 3aKOH PACIICIUICHUS MPHU3HAKOB. ['MIOTEe3a YMCTOTHI TaMeT.
[TonHOE M HENOIHOE TOMUHUPOBAHHE.

JuruOpuaHoe  CKpelyBaHWE. 3aKOH  HE3aBHCHMMOTO  HACIENOBAHUS  NPH3HAKOB.

Lurorenernueckue OCHOBBI  JTUTHOPHUIHOTO CKpEILMBaHMUS. AHanu3upytoiiee




cKkpemuBaHue. lcronb3oBaHUE aHANM3HPYIOUIETO CKPEIIMBAHUS JJiS  OINpeAeTeHUs

reHoTHIa ocoou

6.3

CueruienHoe HacnenoBaHue mnpu3HakoB. Pabora T. Moprana 10 CHEMJICHHOMY
HacJIeIoOBaHUIO T'eHOB. HapylieHue cuemieHuss 'eHOB B pe3yJbTaTe KPOCCHHIOBEpa.
XpoMOCOMHasi TeOpUsl HACJIeACTBEHHOCTH. | 'eHeTHnuecKue KapThl.

I'enernka momna. XpoMOCOMHOE OmIpefeleHre Nojaa. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
I"'omorameTHBIC 1 TeTCpOraMCTHLIC OpPraHHU3MBI. HaCJIel[OBaHI/Ie IMPU3HAKOB, CHCIIJICHHBIX C

I10JIOM

6.4

N3menunBocTh. Buibl N3MEHUMBOCTH: HEHACJIEACTBEHHAsI U HACIEACTBEHHAs. Poib cpenbl
B HEHACJIEJICTBEHHOW N3MEHYMBOCTH. XapaKTEPUCTUKA MOAU(PUKAITMOHHON U3MEHYMBOCTH.
BapuaunonHblii  psaq WM BapuallMoHHas — KpuBas. Hopma peakumu — nmpu3HaKa.
KonuuecTBeHHblE M KayeCTBEHHbIE MpPU3HAKM U HMX HopMa peakuuu. CBoMCTBa

MOAU(PUKAITMOHHONW U3MEHYMBOCTH

6.5

HacnencrBennas, uiayM reHOTHIIMYECKAsA, U3MEHUNBOCTh. KoOMOMHATUBHAS M3MEHYHUBOCTE.
Meiio3 u moONOBOM mMpolecc — OCHOBAa KOMOMHATHBHON W3MEHYUBOCTH. MyTalMOHHas
u3MeHYnBOCTh. Kiaccudukanust MyTanuii: TeHHbIE XpOMOCOMHbBIE, TeHOMHBIE. YacToTa U
NPUYMHB  MyTanuil. MyTareHHbie  (QakTophl. 3aKOH TOMOJIOTHYECKHX pPSIOB B

HaciiencTBeHHor niMenumnsoct H.M. BasuioBa

6.6

I'enetuka denoBeka. Kapuotun uenoBexka. OCHOBHBIE METOJbI TE€HETUKH 4YEJIOBEKa:
TE€HEATOTUYECKUN, OJIM3HEIOBBIM, ITUTOTCHETUYECKUM, OMOXMMHMUYECKHHN, MOJICKYJISPHO-
reHetnyeckuil. CoBpeMEHHOE OIpe/ieJieHNe TeHOTUIA: MTOJIHOT€HOMHOE CEKBEHUPOBAHUE,
TEHOTUIIMpOBaHue, B TOM uyucie ¢ noMmowpro IIIIP-anamusza. HacnencrseHnHbie
3a00/IeBaHUsS  4YEJIOBEKa: reHHple  Ooyie3HW,  OONE3HW C  HACIEACTBEHHOM
MPEJIPacIONOKEHHOCTbI0, XPOMOCOMHBIE Oosie3HH. ComaTHUecKHMe W TIeHEpaTHBHBIE
MyTaruu. [IpuHIHUIEL 310pOBOTO 00pa3a KU3HU, TUATHOCTUKU, TPO(DHIAKTUKYA U JICUCHUS
TeHeTHYeCKUX  Oonle3Hel.  MeIUWKO-TeHeTUYeCKOe  KOHCYJIbTUPOBAaHWE.  3HAUYCHUE
MEIWIIMHCKOW TEHETHKH B TPEJOTBPAIICHUH M JICYCHHH TEHETHYECKHX 3a00JIeBaHUA

YCI0BCKa

CCJ'ICKI_II/ISI OpraHu3MoOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuusi Kak HayKa M MPOIECC. 3apOKACHUE CEIEKIMU U JoMecTukanus. Yuenue H.U.
BaBmiioBa o 1eHTpax MPOMCXOXKIEHUS U MHOT000pasusi KyJIbTYPHBIX pacTeHui. LleHTpsl

MPOUCXOKACHUA NOMAIIHUX KUBOTHBIX. COpT, nopozaa, mirtaMm

7.2

CoBpeMeHHBIE METOJIBI CeNeKIMu. MacCOBbI W WHIWBUIYAIbHBIA OTOOPHI B CEJIEKIIMH
pacteHHMl W KUBOTHBIX. OIlEHKAa DBKCTephepa. bIM3KOPOACTBEHHOE CKpPEUIMBAHUE —
uHOpuauHT. Yncras nuHus. CKpeuMBaHUE YHCTHIX JIWHUK. ['ereposuc, wiu rudbpumaHas

cuna. HepomcrBenHoe ckpemmBanue — aytopuauHr. OTmanéHHas ruOpuausanus U e

ycnexu. VIcKyCCTBEeHHBI MyTareHe3 U MOJy4eHHUEe MONUIIOUI0B. JIOCTHKEHUS CeNeKIUn




pacTeHui, >KUBOTHBIX 1 MUKPOOPTaHU3MOB

7.3

buorexHonoruss kak oTpaciib NPOU3BOACTBA. ['€HHas WH)XKEHEpUs. OTalbl CO3/aHUA
pexomOuHanTHOM JIHK 1 TpancrenHelx opranu3moB. Kinerounas nnxenepus. Knerounsie
KYJIbTYDBI. MukpoKIIOHaJIBHOE pa3sMHOKEHHUE pacTeHUiA. Knonuposanue
BBICOKOITPOJYKTUBHBIX CEJIBCKOXO35UCTBEHHBIX OPraHU3MOB. DKOJIOIMYECKHE U ITHYECKUE

npo6aembl. [MO — reneTrnuecku MOAU(PUIMPOBAHHBIE OPTaHU3MbI

11 KJTACC

Kon

IIpoBepsieMblii 3JIEeMEHT COIeP:KAHUS

1

DBOIOMOHHASA OUOJIOTUSI

11

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CuzerenbcTBa dBoMONUU. [laneoHTONOrMYECKUE: MOCIeI0BATEIbHOCTD MOSIBICHUS BUIOB
B TTAJICOHTOJIOTUYECKON JICTOMHCH, TIepeXoqHbIe (hopMbl. broreorpaduyeckue: cXoACTBO
paznuuue dayH u QIop MaTEPUKOB U OCTPOBOB. DMOPUOIIOTUYECKUE: CXOJCTBA U Pa3IUIHs
3M6pI/IOHOB Pa3HbIX BUI0OB ITO3BOHOYHELIX. CpaBHI/ITCHBHO-aHaTOMHqCCKHeI T'OMOJIOTHYHBIC,
AQHAJIOTUYHBIC, PYANMEHTApHbIE OpraHbl, aTaBU3MbL. MOJEKYIIPHO-OMOXUMHUYECKHE:
CXOACTBO MEXAHU3MOB HACJICACTBECHHOCTU W OCHOBHBIX META00JIMUECKUX HYTeﬁ Y BCEX

OpTraHnu3MOB

1.2

OpomtonmonHas Teopus Y. [lapuna. I[lpennochiiku BO3HHMKHOBEHHUS JapBHHM3MA.
JBIKymue Cwibl 3BOJIONMHM BHIOB 1o JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IpU
OTPaHUYEHHOCTH PECYPCOB, HEONpeAeIEHHAs U3MEHUUBOCTh, 00phOa 3a CyIIECTBOBAHHUE,

€CTECTBEHHBIH 0TOOD)

1.3

Cunrerudeckas Teopus »Boounu (CTO) u ocHOBHBIE €€ MONoKEeHHUs. MUKPOIBOJIIOLIHNSL.

HOHYJ'ISII_II/ISI KaK €IWHHUIIa BUAAa U 3BOJIFOITUN

14

JBwxymue cuibl ((pakTopbl) 3BOMIONMM BHUIOB B NIpupoae. MyTallMOHHBIM Iporecc U
KOMOWHATHBHAsT W3MEHUYMBOCTH. [lOMyJSIMOHHBIE BONHBI W JApeid reHoB. M3omsmus u
murpauus. EcrectBeHHbIi oT0Op — HampaBistiomuii  Qakrtop sBomoruH.  Dopmbl
€CTECTBEHHOT0 0TOOpA.

[IpucrnocobaeHHOCTh OPraHU3MOB KaK pe3ynbTat Bostoiun. [IpuMeps! npucnocoOnenuit y
OpraHu3MoB. ApoMopd 036l ¥ HIH0ATATI TAIHH.

Bun u Bupgoo6pasoBanue. Kpurepunm Buga. OcHOBHBIE (OpMBI BHI000pA30BaHMS:

reorpaguueckoe, IKOJIOrHIECKOe

1.5

MaxkposBomrornusi. PopMbl  3BOJIOLUUHU: (puiIeTUYeCKast, JAUBEPreHTHAs, KOHBEPIEeHTHAs,

napasuiensHas. HeoOpaTuMocTh 3BOMTIONMH




Bo3HUKHOBEHHME U pa3BUTHE KU3HU HA 3eMJIe

2.1

JoHayuHble TpeACTABICHHUS O 3apOKJICHUU KU3HU. HayuHble rUmoTe3bl BOZHUKHOBEHUS
JKU3HU Ha 3emiie: abuoreHe3 U MaHcrnepMus. XUMHUYECKask SBOMIONHS. DKCIIEPUMEHTAIBLHOE
MOJTBEPXK/ICHUE XUMUYECKOW SBONIONMH. HadanbHbIe 3Tanbl OMOJOTUYECKOW SBOJIIOIIHH.
I'mnoreza PHK-mupa. IlepBbie kieTku U ux 3Bosronus. PopMupoBaHUE OCHOBHBIX TPYIIII

JKHUBBIX OpPTaHHU3MOB

2.2

PazButue xxu3nu Ha 3emiie 1o 3pam u nepuogaM. Karapxei. Apxelickas u npoTepo3oinckas
opel. [lameosolickas 3pa m e€ mepuoabl: KeMOPUHCKHM, OPAOBUKCKHH, CHITYPUHCKHA,
JIEBOHCKMM, KAMEHHOYTOJIbHBIN, IEpMCKUM. Me3030McKas 3pa U €€ Nepuobl: TPUACOBBIM,
IOPCKH, MEJIOBOM.

KaiiHo3oiickass 3pa W €€ mnepuoabl: MNaJCOreHOBBIM, HEOTCHOBBIM, AHTPOIOTCHOBBIMU.
XapakTepucTuKa KiIMMaTa M TIeoJIOTMYEeCKUX MpouneccoB. OCHOBHBIE ATallbl 3BOJIOLHUU
pPacCTUTENBHOTO M KUBOTHOTO MHpa. ApoMop(h03bl y pacTeHH W KUBOTHBIX. [losiBieHue,

pacuBET U BBIMUPAHUE I'PYIIIT ) KUBBIX OPIraHU3MOB

2.3

Cucrema OpraHMYeCKOro MHpa Kak OoTpaxkeHue 3BONoIUU. OCHOBHBIE CUCTEMAaTHUYECKUE

T'pyHIibl OpraHu3MOB

2.4

OBOJIIOIMST  4YeJIOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue mpejcTaBiIeHUN O
MPOUCXOKICHUM 4YesoBeka. MeToasl u3ydeHusi aHTponorenesa. CXOJCTBa M pazinyus
YeJIOBeKa U )KUBOTHBIX. CHCTEeMAaTUUECKOE MTOJIOKEHNE YeIIOBEKa.

JBuwxymme cunbl  (dakToppl) aHTpormoreHe3za. HacnencTBeHHas WM3MEHYHMBOCTh U
eCTeCTBeHHbIH 0TOOp. OOIIecTBeHHBIH 00pa3 JXKWU3HU, W3TOTOBJICHUE OPYIUU Tpyha,

MBIIIJICHUEC, PEUb

2.5

OcHOBHBIE CTaAMM M BETBU DBOJIIOLUM YEJIOBEKA: aBCTPAJIONMMUTEKH, UEIOBEK yMEIbIH,
Yenosek mnpsamoxonsamui, YemoBek HeaHaepranbCkuid, YemoBek pazyMmHbii. Haxomkm
UCKOIIAaeMBIX OCTaHKOB, BpEeMs CYIIECTBOBaHMs, O00JacTb paclpoCTpaHEHHs, O0bEM

TOJIOBHOT'O MO3ra, 00pa3 *HU3HU, OPYIUs

2.6

Yenoeueckue pacel. OCHOBHBIE OOJIBIIME pachl: €BporeouHasi (€Bpa3uiickas), HErpo-
aBcTpajiousiHasl (dKBaTopuajibHas), MOHTOJIOMAHAs (a3MaTCKO-aMepukaHckas). YepTsl
OPUCIIOCOOJICHHOCTH MPEICTaBUTENEH YeNOBEYECKUX pac K YCIOBHSM CYIIECTBOBAHMS.

EnnncTBO uenoBevyeckux pac. Kpuruka pacuzma

OpranusMsl 1 OKpy’Karolas cpeaa

3.1

DKOJIOTHSl Kak Hayka. 3aJadyd M pa3fesibl  dKOJOTHH. MEeTolbl HKOJIOTUYECKUX
WCCIIeIOBaHMM. JKOJOTHYeCKoe MUpOBO33peHue. Cpenbl OOMTaHUS OPTaHW3MOB: BOJHAS,

HAa3CMHO-BO3AylIHAdA, TIOYBCHHAA, BHYTPUOPraHU3MCHHAA




3.2

Oxonornueckue Qakropsl. Kmaccudukamus skomorndeckux (HakTOpoB: aOWOTHYECKHUE,

OMOTHUYECKUE U aHTPOIIOTeHHBIE. JleliCTBUE SKOIOTUYECKUX (PaKTOPOB Ha OPTaHU3MbI

3.3

AbGuornueckue  (akTopel:  CBET, TeMIepaTrypa,  BIaKHOCTb.  DOTONEpHOAU3M.
[IpucniocobneHnss OpraHM3MOB K JEHCTBHIO a0HOTHUeCKuX (hakTopoB. buomormueckue

PUTMBI

3.4

buotnueckne  Qaxkroppl. Buael  OHOTHUECKMX  B3aMMOJEHCTBMIA:  KOHKYpPEHIIMSA,
XHUILHAYECTBO, [Iapa3suTHU3M, MyTYyaJus3M, KOMMEHCAJIN3M (HaxJ1IeOHUYECTBO,
KBAPTUPAHTCTBO), aMEHCAJIN3M, HEUTpaIu3M. 3HaueHHe OMOTUYECKUX B3aUMOJICHCTBUN AJ1st

CymeCTBOBaHHUA OPraHM3MOB B ITPUPOAHBIX COO6HICCTBaX

3.5

OKOJIOTUYECKUE XapaKTEPUCTUKU ronyisauuu. OCHOBHBIE I0KA3aTeNd  IOIYJISILIMU:
YUCJIIEHHOCTh, IIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IPUPOCT, Murpauusd. IuHamuka

YUCJICHHOCTH IIOIYJIAIUA U eé peryisiusa

COO6HI€CTBa 1 5KOJOTHUYCCKUEC CUCTEMBI

4.1

CoobmectBO  opraHm3smMoB  —  OwomeHo3.  CTpyKTypbl ~ OWOIICHO3a:  BHJOBafd,

MPOCTpaHCTBEHHAs, Tpoduueckas (numienas). Bunbi-nomunantel. CBsizu B OMOLIEHO3€

4.2

Okojnorudyeckue cucreMbl (dkocuctembl). [loHsiTHe 00 sKocucTeMe M OHMOreoleHO3e.
@OYHKIMOHAIbHBIE KOMIIOHEHTBI JKOCHCTEMBI: NPOAYLEHTBbI, KOHCYMEHTBI, PEIYyLIEHTHI.
KpyroBopoT BemiecTB U MOTOK 3HEPrUM B 3KocucteMme. Tpoduueckue (MUIIEBbIE) YPOBHU
skocuctembl. [IumeBsle nenu U cetd. OCHOBHBIE MMOKa3aTeIM 3KOCHUCTEMBI: OHoMmacca,
NPOAYKIMS. DKOJIOTUYECKUE MTUPAMUJIBL: IPOTYKIIUHU, YUCICHHOCTH, OnoMacchl. CBolicTBa

OKOCUCTEM: YCTOﬁqHBOCTB, caMoperyJsinus, pa3BuTHUC. CYI(I_IGCCI/ISI

4.3

[Ipupoansie sKocHUCTEMBI. DKOCHCTEMBI 03€p M pPEK. ODKOcHCTeMa XBONHOIO WIH
HIMPOKOJIUCTBEHHOTO JIECa.

AHTpOTIOTEHHBIE IKOCHUCTEMBI. ATPOIKOCHCTEMBI. Y POOIKOCHUCTEMBI. bromorndeckoe u
XO03sICTBEHHOE 3HaUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpazue kak ¢akTop ycToMuMBOCTH 3KOCHUCTEM. CoxpaHEHHE OHMOIOTHYECKOTO

pa3zHooOpasus Ha 3emiie

4.4

VYuenue B.U. Bepnanackoro o 6uocgepe. I'panuiisl, coctaB U cTpykTypa 6uocdepsl. Kusoe
BeuiecTBO U ero QyHknuu. OcoOeHHocTH Ouocdepsl Kak TiI00anbHOW 3IKOCHCTEMBI.
JluHamMuyeckoe paBHOBecMe M oOpaTHas cBA3b B Ouocdepe. KpyroBopoTsl BeliecTB u
OMOTCOXMMHUYECKHE IHKJIBl DSJEMEHTOB (yriepona, a3ora). 30HAIBHOCTH OuOChepHl.

OcHOBHBIE OMOMBI CYIIN

4.5

YenoseuecTBo B 6nochepe 3emin. AHTpororeHHbie U3MeHeHus B ouocdepe. ['modanbHbIC

HKOJIOTHYECKUE MPOOIIEMBI.




OcHoBa pallMOHAJILHOTO YIpPaBJICHUS] MPUPOJHBIMU peCypcaMH M HUX HCIOIb30BaHHE.

Joctuxenus: OMOJIOrUK U OXpaHa IPUPOJIbI




YYEBHO-METO/JIUYECKOE OBECIIEYUEHME OBPA30BATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. «<EquHOE OKHO J0CTyIa K 00pa3oBarebHBIM pecypcamy» http://windows.edu/ru

2. «Enunas xomtekius udpoBbix 00pa3oBaTenbHbIX pecypcoB» http://school-collektion.edu/ru
3. «DenepaabHbIil IEHTP HHPOPMALIMOHHBIX 00pa3oBaTelbHBIX pecypcoBy http://fcior.edu.ru ,
http://eor.edu.ru

4. Karayor o0pa3oBaTenbHBIX pecypcoB cetu MuTepHeT uist mikoisl http://katalog.iot.ru/

5. Metodkabinet.eu: nnpopmanroHHo-MeToanYecKkuil kaduuet http://www.metodkabinet.eu/

6. Karanor oOpa3oBarteinbHbIX pecypcoB cetu «HTepHe http://catalog.iot.ru

7. Poccuiickuii oOpa3oBatenbHbIil moptan http://www.school.edu.ru

8. [Topran «Poccuiickoe obpazoBanue http://www.edu.ru

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubnnoreka I{OK https://lesson.academy-content.myschool.edu.ru/06/05
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