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IHHOACHUTEJIBHASA 3ATINCKA

[Ipu pazpaboTke mporpamMMmbl MO OWOJIOTHH TEOPETHYECKYIO OCHOBY JUISL OTPEACICHUS
NOJX0A0B K (opMUpOBaHHIO cojepkaHuig ydeOHoro mpeamera «buonorus» cocraBwiIn:
koHHenrtyanbHble nosiokeHnss @I'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH, COJepKaHMUS,
pe3ynbTaToB 00yUeHUsT U TPEOOBAHHWN K YPOBHIO IOJTOTOBKH BBIITYCKHHKOB, TOJIOKEHUS 00
o0MmMX HEeTsIX W MPUHIHUIAX, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero obpaszoBanus B Poccuiickoit denepanuu, a TakkKe MOJIOKEHUS O crienu(uKe OUOJIOTHH,
e¢ 3HAaYCHWU B IMO3HAHWU >KUBOW MPHUPOJBI M OOECIIEYCHUH CYIIECTBOBAHUS YEJIOBEUYECKOTO
obmectBa. CoryiacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPECIICHBl OCHOBHBIE (DYHKIUHU MPOTPaMMBbI
1o OMOJIOTUH U €€ CTPYKTYpaA.

[Iporpamma o Ouosioruu naét mpencTaBlIeHue O HEsIX, 00 00Iel cTparerun ooydeHus,
BOCIIMTAaHUS ¥ pa3BUTUsI OOyYarOMUXCsS CpencTBaMu ydeOHoro mpenmera «buomorusy,
ompenenser 00sA3aTeNbHOE MPEIMETHOE COJEpKAHHUE, €r0 CTPYKTYpY, pacmpeelieHHe I10
paszenaM M TeMaM, PEKOMEHIYeMYIO MOCIeIOBATeIbHOCTh M3YYEHHUs y4yeOHOro marepuana ¢
YIETOM MEXIPEIMETHBIX M BHYTPUIIPESIMETHBIX CBSI3CH, JIOTHKH 00pa30BaTeILHOTO MpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUarOMINXCS.

B mporpamMMe mo OHWOJIOTMM TaKKe YYHUTHIBAIOTCS TPEOOBAHHS K IUIAHUPYSMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM W IPEJAMETHBIM pe3yiabTaTaM OOydeHHsS B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEILHOM JIEATEILHOCTH/YIEOHBIX NEHCTBUI 00YJaIONUXCs 10
OCBOEHHIO COJICPKaHUS OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Oumonoruu (10—11 xmaccel, 6a30BBIi ypPOBEHb) peaM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B H3Y4YeHHHM Ouosoruu, Omaromapss 4eMmy B HeW MpocMaTpuBaeTCs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHHEM ECTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JHYHOCTH, SKOJOTHYECKOTO  MBIIUICHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpekHbIM OTHOLIEHHWEM K OKpyKarouei
npupoaHoit cpezne. llosTomy Hapsay ¢ u3ydeHHeM OOILIEOMONOTMYECKUX TEOpHUH, a TakKkKe
3HAHHUM O CTPOEHUM KMBBIX CHCTEM PA3HOTO PaHTra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX
MIPOLIECCOB B IMpOrpaMMe IO OWMOJIOTHM YAEIECHO BHUMAaHHE HCIOJIb30BAHUIO MOTYYECHHBIX
3HAaHWUN B OBCEIHEBHOM KU3HU JJISl PEIICHUs NMPUKIAIHBIX 3a/1a4, B TOM 4HCIe: TPODUIaKTUKN
HACJIEJICTBEHHBIX  3a00JIEBAHUN  YEIIOBEKa, MEJUKO-TEHETUYECKOTO  KOHCYIbTHPOBAHMUS,
000CHOBAaHHUS HKOJIOTUYECKH 1I€TIECO00pPa3HOTO MOBEACHHS B OKpY)KAOIIed MPUPOIHON cpene,
aHallM3a BJIMSHUS XO3AWCTBEHHOM [EATEIBHOCTH 4YEJOBEKa HAa COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAaHUS K MPUKIATHONW HAMpPaBICHHOCTH y4eOHOTO
npeaMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 00ECIIeUeHHs YCIOBUHN UIsl pelIeHuUs
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHHe y OOYYarOIIUXCS CHOCOOHOCTH aJanTUPOBATHCA K W3MEHEHUSM JUHAMUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buosioruss Ha ypoBHe cpeaHero ooOmiero oOpa3oBaHUS 3aHMMaeT BakHoe mecTo. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOy4aIOUIUXCS NPEACTABICHUNH O HAYYHOW KapTUHE MHpAa,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOAE, €€ OTINUYUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3allii M DHBOIIOLMHU, CO3MAET YCIOBHUS Ui TO3HAHUS 3aKOHOB JKHUBOM TMPHUPOJIHI,
(dbopmupoBanusi (PYHKIIMOHATFHOW T'PaMOTHOCTH, HaBBIKOB 3JI0poBOro u OezomacHoro obpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJIEHUS, IEHHOCTHOTO OTHOIIEHUS K )KHBOU MPUPOJE U YEIIOBEKY.

Bonpiioe 3HaueHue OHONOTHS UMEET TaKkKe JJs pEIIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIIMX 3aJau cpelHero oouiero oOpa3oBaHus, conuann3anun oOyqaromuxcs. M3yduenue



ouosorun oOecrieynBaeT yCIIOBUS ISt (dbopmupoBaHus MHTEIUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX ¥ MH(POPMALMOHHBIX HABBIKOB, 3CTETHMYECKOW KYIBTYpBHI, CHOCOOCTBYET
MHTETpalud OUOJIOTUYECKUX 3HAHUU C MPEACTABICHUSMH U3 JIPYTUX Y4EOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUH U Teorpaduu. HazBaHHbIE TIOJI0KEHUS O MpeIHa3HAYCHUH YIeOHOTO
npenmera «buonorus» cocTaBWIM OCHOBY [UIsl  OINpEAEieHMs] MOAXOJO0B K OTOOpy U
CTPYKTYPUPOBAHHUIO €TO COJIEPKAaHUs, IPEICTABICHHOIO B IPOTpaMMe 10 OUOJIOTHH.

OT10op conepxkanust yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIIEH C
MO3ULUHI KyJIbTYpOCOOOPa3HOTO MOAX0/a, B COOTBETCTBUM C KOTOPHIM OOydaroUIuecs: JOJKHbBI
OCBOUTH 3HAHWS M YMEHHS, 3HAUYUMbIC i1 (popMUpOBaHUs OOMIEH KyIbTYpBl, OTPEACISIONINE
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXaloUlell NpUpoAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW KU3HU U MPaKTHUECKoU aesrenbHocTH. Oco00oe MecTo B 3TOM cHCTeMe 3HAHUU
3aHMMAIOT DJIEMEHTBl COJEP)KAHMS, KOTOpbIE CIyKaT OCHOBOM i  (QOpMHUpPOBaHUs
MPEJICTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OpHEHTAIMIX JTUYHOCTH, CHOCOOCTBYIOIINX I'YMaHU3alUK OMOJIOrMYECKOro 00pa3oBaHM .

CrpykTypupoBaHUE coOJiepKaHUsl y4eOHOro Marepuaiga B IporpamMmme Mo OuoJIoTHuu
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
KUBOW TIPHUPOJBI, O €€ YpPOBHEBOM OpraHM3alM¥ W SBOJIONMHM. B cOOTBETCTBMM C 3TUM B
CTpYKType yueOHOTo npeamera «bHoorusy BbIIENIEHBI CIAEAYIONINE COAepKaTeIbHbIEe JINHUU:
«buonorus kak Hayka. MeTo/pl HaydHOTO NO3HaHUs», «KieTka kak Ouojiorndyeckas CUCTEMay,
«Opranusm Kak OuoJsiornyeckas cuctema», «CucremMa U MHOTooOpa3sue OpraHMyecKoro Mupay,
«IBOJIIOIUS JKUBOW MTPUPOABD, « IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus ydeOHOro mnpeamera «buosnorus» Ha 06a30BOM YpOBHE — OBJAJCHHE
oOy4aromUMHUCs 3HAHUSAMU O CTPYKTYpHO-(DyHKIIMOHQJIBHOW OpraHu3alMd HBBIX CHCTEM
pa3sHOro paHra u MNpUOOpPETeHNEe YMEHHUH MCII0JIb30BaTh 3TU 3HAHUSA Ul TPAMOTHBIX JI€HCTBUI B
OTHOILIEHUH O0BEKTOB >KMBOM MPUPO/IBI U PEILIEHUs Pa3IMYHBIX KU3HEHHBIX POOIIEM.

JlocTiwkeHnne Lenau u3ydeHust ydeOHoro mnpeamera «buonorus» Ha 6a30BOM YypOBHE
o0ecreunBaeTcs: peIeHUeM CIeAYIOIUX 3a1ay:

OCBOEHHME OOYYalOIIMMHUCSH CUCTEMBbl 3HAaHUH O OHOJOIMYECKHX TEOpHUAX, YUCHMSIX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBUiaX, CIYXKAaIlUX OCHOBOW I (OPMHUPOBAHUS
IIPEICTABICHUM O ECTECTBECHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAY4YHOIO IO3HAHHA,
CTPOEHHUH, MHOro0oOpasMu U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOI'O YPOBHS OpraHM3alluy,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHY;

¢dopmupoBaHue y oOy4arolUXCs IO3HABATENbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKHUX
crocoOHOCTEH B Mpolecce aHaau3a JaHHbBIX O MyTAX Pa3BUTHUA B OHMOJOIMM HaydHBIX B3IJISJIOB,
U U NTOAXO0JI0B K U3yYEHHIO )KMBBIX CHCTEM Pa3HOTO YPOBHsI OpraHU3aluy;

CTaHOBJIEHHME Y oOOydaromuxcsi oOmeld KyabTypbl, (QYHKIMOHAIBHOM I'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH U OLIEHUBAThH SIBJICHHS OKPYXAIOLIEro MUpPA >KUBOW NMPHUPOJIBI HA
OCHOBAHMU 3HAHUH U ONBITA, OJYYEHHBIX PU U3Yy4EHUHN OUOJIOTHH;

¢dopmupoBaHue y oOydaromUXcs YMEHMH WJUIIOCTPUPOBATh 3HAYEHUE OHOJIOTMYECKUX
3HAHUW B TPAKTUYECKOW JEATEIBHOCTH YEJIOBEKA, DPA3BUTUM COBPEMEHHBIX MEIMLMHCKHUX
TEXHOJIOTUI U arpoOHMOTEXHOJIOTHIA;

BOCIMTaHUE YOESKJIEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEJIOBEKOM >KMBOM IMPUPOJIHI,
HE00X0AMMOCTH OepeXKHOT0 OTHOLIEHMS K Hel, COOII0AEHUS STUUECKHX HOPM IIPH NMPOBEICHUN
OMOJIOTUYECKUX UCCIIEIOBAHUM;

OCO3HAHME LEHHOCTH OMOJOTMYECKUX 3HAHUM Ul MOBBILICHHUS YPOBHS SKOJOTHYECKOMH
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



MpUMEHEHHE TMPUOOPETEHHBIX 3HAHWN W YMEHHMH B MOBCEJHEBHOM KHM3HH JJIsI OLIEHKU
MOCIIEICTBUI CBOEH JEATENBHOCTH 1O OTHOMIICHUIO K OKPYXKaIoLIeH cpenae, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHHE U COONIOIEHNE Mep TTPO(DUTAKTUKY 3200 I€BaHUN.

B cucreme cpennero obmiero obpasoBanusi «buonorus», usydaemas Ha 6a30BOM ypOBHE,
ABIISICTCS 00S3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW obOiactu
«EcTecTBeHHO-HAYYHBIE TTPEMETHI.

Jist u3ydenusi OMosoruu Ha 6a30BOM YPOBHE CpelHEro o0Imiero oOpa3oBaHusi OTBOAUTCS
68 gacoB: B 10 kmacce — 34 4aca (1 yac B Hepenmto) , B 11 kiacce — 34 ygaca (1 yac B Hezmeno).



COIAEPKXAHUE OBYYEHUA

10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKHMH WU JPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(bopMupOBaHUM COBPEMEHHOW HAY4YHOH KapTHHBI Mupa. CucTtemMa OMOJIOTHYECKUX HayK.

MeTo1pl T03HAHUS KUBOM MpHUPO bl (HAOIIOAEHNE, IKCIIEPUMEHT, OIIMCAHHUE, U3MEPEHUE,
KJaccu(uKaIus, MOICINPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHncTpaumnu:

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

Tabmuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

JlabopaTopHble U NPAKTH4YEeCKUE PAadOThI:

[IpakTnueckas padora Ne 1. «lcnonp3oBaHuE pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPraHU3ALMSL.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMET H3ydeHust Ouonoruu. OTIHune KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPOIBI.

CpoiicTBa OWocucTeM H HX pa3HOOOpa3ue. YPOBHH OpraHU3alMH OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoHncTpauuu:

Tabmuupr 1 cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHH OpraHU3allUd >KUBOU
MIPUPOJIBI».

Ob6opynoBanue: moaens Moiekyasl JJHK.

Tema 3. XuMHYeCKHUIl COCTAB U CTPOEHHUE KJIETKH.

XUMHYECKUH  COCTaB  KIETKM.  XUMHUYECKHME  3JIEMEHTBhl:  MaKpOJJIEMEHTHI,
MHKpPO3JE€MEHThI. Bo/ia 1 MUHEpaibHbIE BEILIECTBA.

@yHKIMU BOJbl M MHUHEPAIbHBIX BeUIECTB B KieTke. llomnepkanue oCMOTHYECKOIO
OanaHca.

benku. CoctaB u crpoenue 0ekoB. AMHHOKHUCIIOTH — MOHOMEpHI OekoB. HezameHnumsie
U 3aMEHHMMbIE aMHHOKHUCIOTHL. AMHHOKHUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBHYHAs, BTOpUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMUUYECKUE
cBoiicTBa OenkoB. buonoruueckue QyHKIMN OETKOB.

®epMeHThl — Ouonoruyeckue kKaranu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbel. Otinuus  ¢GepMEHTOB  OT
HEOPraHMYECKUX KaTaln3aToOpPOB.

VYraeBoJipl: MOHOCaXapuIsl (III0K03a, pubo3a 1 J1e30KCHpu003a), AucaxapHibl (caxaposa,
JaKTO3a) W MoJucaxapuabl (Kpaxmaj, TJUKOTeH, IeJUloj03a). buonoruueckue ¢GyHKIUU
YIJIEBOJIOB.

Jlunuapl:  TpUrauuepuasl, ¢ochonunuasl, crepouabl. ['mapodmisHO-rHAPO(OOHBIE
cBoiictBa. buonornueckue GpyHknuu nununoB. CpaBHEHHE YII€BOJOB, OSIKOB U JMIUAOB Kak
HCTOYHUKOB PHEPIUH.

Hyxneunossie kucnotsl: JIHK u PHK. Hyxieotuasl — MOHOMEpBI HYKIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynxuuu PHK. Buasr PHK. AT®: crpoenue u



byHKIHH.
[uronorus — Hayka o kiuerke. Kileroynas teopus — npumep B3aMMOJEHCTBUS UACU U

(axTOB B HAYYHOM TMO3HAHUH. METO/IbI U3YYCHHS KIIETKH.

Krnetka xak nenocrHas xuBas cucrema. OOiue Npu3Haky KJIETOK: 3aMKHYTasl Hapy»KHas
MemOpana, mosekynbl JJHK kak reneTnueckuii anmapar, cucteMa CHHTe3a Oenka.

Tumbl KIETOK: JyKapHOTHYeCKass H mpokapuorndeckas. OCOOCHHOCTH CTpPOCHUS
npokapuoTHieckoi kiuetku. Kierounas crenka 6akrepuii. CTpoeHHE SYKapUOTUYECKON KIIETKH.
OCHOBHBIE OTINYHNS PACTUTENBHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, INIMKOKAJIMUKC, UX (YHKIHHU.
[Tna3marnveckass memOpana, e€ cBodcTBa W (QyHKmuu. LluToruiasMa u e€ OpraHoMBI.
OnnomeMOpannblie opranouas! kietku: JIIC, anmapar ['onbaxu, mu3zocomsl. [loayaBTOHOMHBIE
OpraHoujibl KJIETKH: MHUTOXOHAPHWH, IIacTUlbl. IlpomcxoxaeHne MHUTOXOHIAPUN M IIACTUI.
Bunel nnactua. HememOpaHnHble opraHOU/Ibl KJIETKU: pUOOCOMBI, KIETOUYHBIN LIEHTP, LIEHTPHOJIH,
PECHUUKH, KIyTUKU. DyHKIIUU OpraHOuA0B KIIETKU. BKitoueHus.

Anpo — perynsTopHslil neHTp kineTku. CTpoeHue saapa: saepHas 000JouKa, KapuoIuiasma,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KJIETKE.

JdemoHncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, [Ix. Yorcon, O.
Kpuxk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XUMHYECKHMX OJIEMEHTOB B HEXUBOM  MIPHUPOJIE»,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B )KMBOW MPUPOJIEN.

Tabmuipsr u cxemsl: «llepuonuyeckass Tabmuna XUMHYECKHUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJNBI BoJbl», «bruocunTtes 6enka», «CTpoeHne MoJeKyisl 6enka», «CtpoeHue GpepmeHTay,
«Hyxnennossie kucnotel. [IHK», «Ctpoenue monekynsl ATD», «CTpoeHue 3yKapuoTHYECKON
KIeTKW», «CTpOeHHE KUBOTHOM KIETKW», «CTpoe€HuEe pacTUTENIbHON KIEeTKW», «CTpoeHue
MIPOKAPUOTHUECKON KIIeTKN», «CTpoeHUE sApa KIETKW», «YTIeBOAbD», «JIMnuas».

O6opynoBaHue: CBETOBOW MHKPOCKOM, 000pyHOBaHWE JUIsl MPOBEIEHUS HAONIOICHUH,
U3MEpEeHUH, HKCIEPUMEHTOB, MUKPOIpENnapaThl pPaCTUTENbHBIX, KUBOTHBIX M OaKTepUasIbHbBIX
KJIETOK.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlaGopatopnas padota Ne 1. «l/3ydyeHHe KaTaJIMTHYECKOW aKTMBHOCTH (PepMEHTOB (Ha
MpUMepe aMuUIa3bl WIH KaTaaasbl)y.

Jlaboparopuas pabora Ne 2. «M3ydyeHue CTpOCHUS KIETOK PACTCHHMH, XUBOTHBIX U
OakTepuil 01 MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpenapaTax U X OMHCAHUEY.

Tema 4. ’KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTaboJu3M. AccuMuisanms (TUIaCTUYECKHH OOMEH) |
TUCCUMUIIALUSA (PHEpreThUecKuit 0OMeH) — JIBe CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poib
3aKOHOB COXPaHEHMsI BELIECTB U SHEPTUH B IOHUMAHUU MeTa0oIM3Ma.

Tunbr oOMeHa BemiecTB: aBTOTpPOHBINH U rereporpodusii. Posib dhepmeHTOB B 0OMeHe
BEIIECTB U NPEBPALLEHNUHN SJHEPTUN B KIIETKE.

®otocunTe3. CBeroBas u TemHOBass (a3bl ¢orocuHTe3a. Peaknuu ¢oTocuHTE3A.
D¢ dexTuBHOCTH (POoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A [UIs *KU3HU Ha 3emiie. BausHue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI TIOBBIILIEHHS! €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTe3Upylolue OakTepuu. 3HaYeHHE XeMOCHHTe3a JJIS KU3HM Ha
3emue.



Ouepreruyecknii oOMeH B  KieTke. PacimieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE YHEPTUU B KJIETKE. DTalbl SJHEpreTuueckoro oomena. I'nmukonus. bpoxxenue n
ero Buabl. KucimoposHoe oxucieHue, WM  KJIETOYHOE  JpIXxaHue. OKHCIUTEIbHOE
bochopumpoBanue. DPPEKTUBHOCT IHEPTETUIECKOTO OOMEHA.

Peakium wmarpuuHoro cuHTe3a. leHermyeckas wuHpopmamms u JHK. Peammzanus
reHeTUYeCKON MH@pOpMaluu B KieTKe. ['eHeTuueckuil Koj M ero cBoicTBa. TpaHCKpUMIIMS —
MatpuuHnblii cuate3 PHK. Tpancnauus — 6uocunres 6enka. Jranel TpaHcasiuuu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B OMocuHTE3e OerKa.

Hexnerounsie ¢opmbl xu3HM — BUpychl. Mcropusi oTkpeitus BupycoB (. U.
NBanoBckwii). OcoOOCHHOCTH CTPOCHHUS ¥ )KM3HEHHOTO IHKIIA BUPYcOB. baktepuodaru. bomnesnn
pacTeHMi, )KMBOTHBIX U Y€JIOBEKa, BbI3bIBAEMbIE BUpycaMu. Bupyc uMMyHonepuiuTa 4enoBeka

(BUY) - Bozoymutenr CIIMJla. OOpaTHasi TpaHCKpUIIIMS, peBepTaza U HMHTErpasa.
[TpodunakTrka pacpocTpaHeHHUs] BUPYCHBIX 3a00JI€BaHUI.
JdemoHcTpaumnu:

[optpetsr: H. K. Konbuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmuuert wu  cxembl: «Tunel  muranmsy, «Metabonuzm», «MUTOXOHIPHUSY,
«QHepreTuueckuii oomen», «Xmnopomiact», «Dotocuntes», «Ctpoenue JJHK», «Ctpoenue u
¢dbyHKIMOHUpOBaHHe TeHa», «CuHre3 Oenka», «l'eHeTnueckuir kom», «Bupycs»,
«baktepuodarn», «Ctpoenne u ku3HeHHBIM 1wk Bupyca CIIWa, Oaxtepuodaray,
«Pemmukarus JITHK».

Ob6opynoBanue: moaenu-ammmukanuu «Yasoenune [IHK u tpanckpunmms», «buocunres
oenkay, «CTpoeHHE KIETKW», Moaelb cTpykTypsl JJHK.

Tema 5. PazmHokeHNe M HHAUBUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Kierounsrii muKm, WM >KU3HEHHBIM WK Kietku. MHATepdasza m muto3. Ilpomecchr,
npoTekaromue B uHTepdase. Permmkamus — peaknus marpuuHoro cuHTe3a JHK. Crpoenwme
XpoMocoM. XPOMOCOMHBIM HA0Op — KapHOTHUIL. JMIUIOMIHBIM U TalUIOUAHBIA XPOMOCOMHBIC
Habopel. Xpomatusl. LluTonornueckue OCHOBBI Pa3MHOMXKEHUS U MHAWBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramgum mwurtosa. Ilpouecchl, mpoucxonsdiiue Ha pasHbIX
CTaAMSX MUTO3a. BHOJIIOrM4ecKuii CMBICII MUTO3A.

[Iporpammupyemast rubesb KIETKH — arornTo3.

@opMBl  pa3MHOXKEHMsSI OpraHu3MoB: Oecrojioe U mojoBoe. Buasl  Oecrmolioro
Pa3MHOKEHHUSI: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHHUeE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKYCCTBEHHOE KIOHMPOBAHHUE OPraHU3MOB, €r0 3HAYEHUE JUIS
CEJICKIUU.

[TonoBoe pazMHOXKEHHE, €r0 OTINYHUS OT OECIOJIOrO.

Meiio3. Craguun meio3za. IIpoueccel, mpoucxoisiue Ha craausx menosa. IloBenenue
xpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbICiI 1 3HaUEHUE Mei03a.

I'amerorenes — mpoiiecc 0Opa3oBaHMs MOJOBBIX KIETOK y KUBOTHBIX. [1070BEIE jKeTe3bl:
CEMEHHHUKHU M sSu4HUKH. OOpa3oBaHHE U Pa3BUTHE MOJIOBBIX KJIETOK — ramMeT (CIepMaTo30uj,
SilIeKIIeTKa) — crhepMatoreHe3 W oBoreHe3. (OcCOOEHHOCTH CTpOEHUS SHIEKIETOK W
cnepmaTto3ouoB. OmnoaorBopenue. Ilaprenorenes.

NnnuBuayanbHoe pa3BuThHe (OHTOTEHE3). OMOpHOHANbHOE pa3BUTHE (IMOpHOTEHE3).
Oranbel 3MOPHOHATIBHOTO Pa3BUTHUS Yy MO3BOHOYHBIX JKHBOTHBIX: JIPOOJIEHWE, TacTPYIISIIus,
opranorene3. [loctomMOpruoHanbHOE pa3BUTHE. THUIBI MOCTIMOPHOHATIBHOTO PA3BUTHS: MPSIMOE,
HenpsiMoe (IMYMHOYHOE). BrusiHMe cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE



BBI3BIBATh BPOXKJIEHHBIE YPOICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IBETKOBOI'O PAaCTEHUS: CTPOEHUE CEMEHH, CTauu
pa3BUTHSL.

JdemoHncTpaumuu:

Tabmuuer u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIJIOJOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTnBHOE pa3MHOKEHHE pacTCHUN», «JleleHne KIIETKU
Oaktepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTpOCHHE XPOMOCOMBI», «KIIETOUHBIN ITHKID»,
«Perumkanusa JTHK», «Mutos», «Meios», «lIpsmoe u HenpsamMoe pazButue», «l'amerorenes y
MJIEKOTIUTAIOLINX U YesloBeKa», «OCHOBHBIE CTa/IUN OHTOT€HE3a.

O6opynoBaHue: MHUKPOCKOI, Mukpornpenaparbl «CriepMaTo30u/bpl MIEKOIUTAIOIIETO»,
«Slifuexnerka miexkonuramoomero», «KapuoknHes B KiIeTKax Kopelika JyKa», MarHUTHas
MoJenb-anmukanus «Jlenenne kietkny», moaens JJHK, moaens metadazHoil XpoMOCOMBI.

JlabopaTopHble U NPAKTHYECKHE PA0OThHI:

JlabopaTtopnast pabota Ne 3. «HaOmtoneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyka Ha
TOTOBBIX MUKPOTIpENapaTax».

Jlabopatopnast pabora Ne 4. «/3yueHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpenaparax».

Tema 6. HacieACTBEHHOCTh M H3MEHYMBOCTh OPraHU3MOB.

[Ipenmer wu 3amaum reHeTuku. Mcropus pas3BuTus TeHETHMKH. PoJjib LUTOJIOTHMM U
SMOpHUOJIOTUH B CTAHOBJICHUH T'€HETHKHU. BKitaj pocCUiCKUX M 3apyOeKHBIX YUEHBIX B pPa3BUTHE
reHeTUKH. MeToapl TeHETHKHA (THOPUAOJOTUYECKUN, IUTOTCHETHYECKUH, MOJICKYJISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnueckasi CMUMBOJIMKA, HUCTIOJIb3yeMasi B
CXeMaXx CKpEelIUBaHUM.

3aKOHOMEPHOCTH  HACIEIOBaHWS  MPHU3HAKOB, ycTaHoBieHHble [.  Menaenem.
MoHoruOpuaHOE CKpeIIUBaHUE. 3aKOH €IMHO-00pa3us THOPUIOB TTepBOTO MokosieHus. [IpaBuio
JTOMHUHHMPOBAHUS. 3aKOH pacHIelyieHus MNpu3HakoB. ['mmore3a umcTtoThl ramer. l[lonHoe u
HEIOJHOE JOMUHUPOBAaHUE.

JuruOpugHoe  cKpemuBaHHE. 3aKOH  HE3aBUCUMOTO  HACJIENOBaHHUS  MPU3HAKOB.
[{uToreneTnueckre OCHOBBI IUTHOPHIHOTO CKpEIIMBAaHMS. AHaIH3UPYIOUIee CKpelldBaHUE.
Hcnonp30Banne aHAIM3UPYIONIETO CKPEHIUBAHUS JUIs ONPEAETICHHS T€HOTUIIA OCOOH.

CueruieHHOe HacjienoBaHue Tnpu3HakoB. PaGora T. Moprana mno cuenjieHHOMY
HacJe10BaHUIo reHoB. HapyllieHre clierieHns TeHOB B pe3ylbTaTe KPOCCUHIOBEpA.

XpOMOCOMHasI TEOpUS HACIEACTBEHHOCTH. [ eHeTHYeCKre KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEAENIeHHE 10J1a. AYTOCOMBI U IOJOBBIE XPOMOCOMBI.
['omoramerHele M TreTeporaMeTHble OpraHu3Mmbl. HaciiemoBaHue NpU3HAKOB, CUEIUVIEHHBIX C
MIOJIOM.

N3menunBoCTh. BHibl N3MEHUMBOCTH: HEHACIIEICTBEHHAs U HacaeAcTBeHHas. Poib cpenbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTH. XapaKTEPUCTHKA MOJIU(UKAIMOHHOW H3MEHYHBOCTH.
Bapuannonssiii pan u BapuainmonHas kpusas. Hopma peaknuu npusnaka. KommyecTBeHHbIE U
KaueCTBEHHbIC MTPU3HAKU U X HOpMa peakuuu. CBoHcTBa MOIM(UKAIIMOHHON W3MEHYUBOCTH.

HacnenctBenHasi, uin reHOTHNHYECKasi, U3MEHUYMBOCTh. KOMOWHATHBHAS W3MEHUYUBOCTb.
Meiio3 u MONOBOM TpoIecC — OCHOBA KOMOMHATHBHOW M3MEHUMBOCTH. MyTalMOHHas
M3MEeHUMBOCTh. Kimaccudukanus myranuii: TeHHbIE, XpOMOCOMHBIE, T€HOMHBIE. YacToTa M
MPUYMHBI MyTarii. MyTtareHHbsie (akTopbl. 3aKOH TOMOJIOTHYECKHX PSAOB B HACIIEICTBEHHOU
n3MenunBocty H. Y. BaBuiosa.

BuesgepHas HacneCTBEHHOCTb U U3MEHUYUBOCTb.



I'eneruka uenoBeka. Kapuortun uenoBexka. OCHOBHBIE METOAbl T'€HETUKU YEJIOBEKA!
TCHEAJIOTUYCCKUH, OJNM3HEIOBBIN, IMTOTCHETUYCCKUH, OHMOXMMHYECKUN, MOJCKYISIPHO-
reHerTnyeckuii. COBpEMEHHOE OIPENEICHUE TIEHOTUIIA: IOJHOI€HOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIUPOBaHUE, B TOM uuncie ¢ momoiipio [IIP-anammsa. HacnenctBenHsie 3a0oieBaHUS
YelloBEeKa: TIeHHble 0oJie3HH, OOJIE3HM C HACIEACTBEHHON  IpPeIpacrioiokKEHHOCTHIO,
XpoMocoMHble ©Oosie3HH. ComaTuueckue M TreHepaTHBHble MyTaluu. CTBOJIOBBIE KIIETKH.
[Ipunnumner 310poBoro odpasa KM3HU, JUATHOCTUKH, MTPO(PHIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3nell. MennuKO-TeHEeTUYeCKOe KOHCYIbTUPOBAaHHE. 3HAUYCHUE MEAWIMHCKOW TEeHETUKHA B
MIPEIOTBPAILEHUH U JICYEHNU T€HETUYECKUX 3a00JIEBaHUN YEJIOBEKA.

JdemoHcTpaumnu:

[optpersl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuupl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKash OCHOBaY,
«3aKOH pacHIeIJIeHUss M €ro IMTOreHEeTHYecKass OCHOBa», «3aKOH UHCTOTHI TrameTy,
«urubpunnoe ckpemuBanue», «lluromornyeckue OCHOBBI JUTHOPUIHOTO CKPEIIUBAHUS,
«Meiio3», «B3auMoaeicTBre amielbHbIX T€HOBY, «['eHeTHYecKkne KapThl pACTEHM, )KUBOTHBIX
U yeroBeka», «l'eHeTHka moja», «3aKOHOMEPHOCTH HACJEIOBaHUS, CLEIMJIEHHOTO C IOJIOM,
«KapuoTunsl dYemoBeka W JKUBOTHBIX», «Bumbl w3MeHunBocTHY, «MoaudukauoHHas
M3MEHUYUBOCTHY, «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpynn KpoBuW», «MyTalMoHHas
W3MEHYUBOCTHY.

Ob6opynoBanue: Mojaenu-anmiukauuu «MoHoruOpuaHoe ckpemmuBanue», «HenomaHoe
JOMHHUpOBaHUe», «/uruOpunHoe ckpemmBanuey», «llepexkpéct XpomMocom», MHUKPOCKON U
MHUKporipenapat «J[po3odunay (Hopma, myranuu GOpMbl KPBIIILEB U OKPACKH Teja), repdbapuid
«I"opox moceBHOW».

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlabopaTtopnast pabota Ne 5. «3ydyeHne pe3yapbTaTOB MOHOTHOPUIHOTO U JTUTHOPUTIHOTO
CKpEIIMBAaHUS Y IPO30(UIIbI HA TOTOBBIX MUKpOIpEnapaTaxy».

JlaGopaTtopnast pabota Ne 6. «3yueHre Moau(pUKAITMOHHON U3MEHUYHNBOCTH, TIOCTPOCHUE
BApHUAIIMOHHOTO PAJIa U BAPUAIIIOHHOM KPUBOI.

JlaGopatopnas pabora Ne 7. «AHanmm3 wmyrtanmid y JApo30ouibl  Ha  TOTOBBIX
MUKpOTMpenaparax».

[IpakTuueckas paborta Ne 2. «CocTaBiieHre U aHATIN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Cenexius Kak Hayka U mpolecc. 3apokIeHue celleKIMK U foMectukanus. Yuenue H. W.
BaBuiioBa 0 ImeHTpax NPOUCXOXKAEHUS M MHOro0Opa3usi KYJIbTYpHbIX pacTeHuil. LleHTpbl
MIPOUCXOXKACHUS TOMAITHUX KUBOTHBIX. COpPT, HOPOJIa, IITAMM.

CoBpemMeHHbIE METOJbI CeleKIMU. MacCoBbIii U WHANBUAYAIbHBIN OTOOpHI B CENEKLIUU
pactenuii u )UBOTHBIX. OlIeHKa dKcTephepa. bIN3KOpOACTBEHHOE CKpEIIUBaHUe — MHOPHUIMHT.
Uucras nuHus. CkpeniyBaHue YUCTBIX JuHUN. ['erepo3uc, wuiam TuUOpUgHAsS CuIa.
HeponctBennoe ckpemuBanue — ayropuaunr. OtganéHHas TuOpuauzanvs U e€ YCHeXH.
HckyccTBeHHBIM MyTareHe3 W MOJy4YEHUE MOJUIUIOUJIOB. JIOCTHIKEHMS CEeNeKUUU PAaCTeHUM,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciab NpPOU3BOJACTBA. ['€HHas WHXKEHepHs. ITanbl CO3AAHUS
pexomOunanTtHO JIHK wu Tpancrennsix opranusmoB. Knerounas wumxkeHepus. Knetounsbie
KyIbTypbl. MUKPOKJIOHAILHOE pa3MHOKEHHE pacTeHuid. KiioHupoBaHue BbICOKONPOAYKTUBHBIX
CENIbCKOXO3SUCTBEHHBIX OPraHM3MOB. OKOJOTHYECKHEe H JThdeckue mpoodmembl. MO —



TeHETUYECKU MOIU(PHUIUPOBAHHBIC OPraHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /. Kaprieuenko, M. @. MIBaHOB.

Tabmuuper u cxembl: kapta «LleHTpbI NPOUCXOXICHHUS W MHOT000pasusi KyJIbTYPHBIX
pactenuit», «Ilopoapl nomMalHuX KUBOTHBIX», «CopTa KyJAbTYypHBIX pacTeHui», «OTaanéHHas
rubpuam3arnusy, «Paboter akamemmka M. @. HWeanoBay, «llomumiongusy, «OOBEKTHI
onoTexHonorumn», «Kierounelie KylbTypsl U KIOHHpOBaHHE», «KOHCTpynpoBaHWEe M TepeHOC
I€HOB, XpPOMOCOM.

ObopynoBanue: MyJSDKH IUIOJIOB U KOPHEIUIOAOB TUKUX (OPM H KyJIBTYPHBIX COpPTOB
pactenuii, repdapuil «CenbCKOX035CTBEHHbIE PACTEHUSI.

JlabopaTopHble U NPAKTH4YEeCKUE PAadOThI:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHXKEHUS CEJIEKIUU PAacTeHUH M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035ICTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBo/1IOLIUOHHAS OMOJIOTHA.

[Ipennochliku BO3HMKHOBEHUSI 3BOJIIOLMOHHOW TEOPUU. DBOJIIOIMOHHAS TEOpUA U €€
MecTO B OMoJioruH. BiusiHIE 3BOIIOIIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH M IPYTUX HAYK.

CeugerenbctBa HBoionuU. [laneoHTonormyeckne: MOCAEAOBATENIBHOCTD IOSIBICHUS
BUJIOB B MaJICOHTOJIOTMUYECKO JleTonucH, nepexoausie Gopmbl. bruoreorpaduueckue: cxoacTso
U paznuuue GayH U (pIop MaTepuKoB U OCTPOBOB.

DOMOpHOJIOrMYecKHe: CXOJCTBA U Ppaziuuusg 3MOPHUOHOB PAa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, AHAJOTWYHbIE, PYIUMEHTAPHBIE OpraHsl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX MYTEeH Y BCEX OPraHU3MOB.

OpomonoHHass Teopust Y. JlapBuna. Ilpeanochliku BO3HHMKHOBEHMS JIapBUHHU3MA.
JIBukyIire CHibl SBOJMIONMHM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpU
OTPAaHUYEHHOCTH PECYpCOB, HEONpenenéHHas H3MEHYHBOCTh, OOpb0a 3a CyIllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust sBosonnu (CTD) u e€ 0OCHOBHBIE MOJIOKEHHUS.

MukposBomtouusd. [lonmynsuus kak eIMHULA BUAA U S3BOTIOLUH.

JBuxymue cuibl ((akTopbl) 3BOJIONUU BHUIOB B Mpupoae. MyTallMOHHBIA Mpolecc U
KOMOMHATHBHAas M3MEHUMBOCTh. [lomymsiiroHHble BONHBI W apedd renoB. Mzomsuus u
MHUTpalus.

EctectBennslit oTOop — HampaBmisionuili ¢axtop sBoiatonud. POpMBI €CTECTBEHHOTO
otOopa.

[Ipucnoco6aeHHOCTh OPraHU3MOB KakK pe3yabTaT 3BodroIuu. [Ipumepsl mpucnocobneHuit
y OpranuzmMoB. ApoMop(h03bl U UINO-aJaNTAI[UH.

Bun u BumooOpazoBanume. Kputepuu Buma. OcHOBHbIE (GOpPMBI BHUI000pa30BaHUS:
reorpaduueckoe, SKOJIOTHUECKOE.

MaxkposBomtorus. DopMbl 3BOTIONUU: (GUIETUYECKas, TUBEPTeHTHAs, KOHBEPreHTHAs,
napajuiensHas. HeoOpaTuMocTh SBOTIOIUH.

[IpoucxoxaeHue  OT  HECHEUMATM3UPOBAHHBIX  TPEIKOB. [Iporpeccupyromas



crienuanu3anus. AJanTUBHAS paidalius.

JdemoHncTpaumuu:

[optpersl: K. JIunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkensb, @. Mromnep, A. H. CeBep1ios.

Tabmuier w  cxembl: «Pa3BUTHE OpraHMYecKOro Mupa Ha 3emie», «3apoJIbIiu
MMO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DopMmbl OOpsOBI 32 CYIIECTBOBAHUECY,
«EctectBeHHbi  0TOOP», «MHOTOOOpasue copToB pacTeHuit», «MHOrooOpasue Mopos
YKUBOTHBIX», «[Tomymsiium, «MyranuoHHas U3MEHYUBOCTDHY, «Apomoph o361y,
«Umnoananrtanun», «OO0mas nereHepamnusy, «Buxymme cuibl sBoionUny», «Kapra-cxema
Mmapipyra nyremectsus Y. Jlapsuna», «bopb0a 3a cymiectBoBaHue», «lIpucrnoco0ieHHOCTh
opranu3moBy, «l eorpaduueckoe BUA000pa3oBaHue», « IKOJOTHUECKOE BUI000pa30BaHHUEY.

OGopynoBaHue: KOJUIEKIIUS HACEKOMBIX C Pa3IMYHBIMKU THIIAMHU OKPACKU, Ha0Op IJIOI0B U
ceMsiH, KoJutekius «[IpumMepsl 3alUTHBIX TPUCTIOCOOICHUH Y KUBOTHBIX», MOJENb «OCHOBHBIE
HaIpaBJIEHUS YBOJIONUNY», 00BEMHAsA MOeNb «CTpOEHUE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduueckass kapra wmupa, KoJuieKius «DOpMBI COXPAaHHOCTH HMCKOMAEMBIX
KUBOTHBIX W PACTCHHI», Monenb anmmmkaius «llepekpéct xpoMocomy, BIaKHBIE MpenapaThl
«Pa3Butne Hacexkomoroy», «Pa3BuTHe nArymkm», MukpornpenapaT «/lposzoduna» (HOpMma,
MyTaruu (OpPMBbI KPEUTHEB U OKPACKH TEA).

JlabopaTopHble U NPaKTHYEeCKHE PadOThI:

JlabopaTtopnas pabota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(POJOTUUECKOMY KPUTEPUIOY.

Jlabopatopnast pabdota Ne 2. «OmnmcaHwe TPHUCTIOCOOJICHHOCTH OpraHm3mMa Hu eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU HA 3emuie.

JloHayuHble TIPEICTABJICHUS O 3apOXKACHUU KU3HU. HayuHble THMOTE3bl BOZHUKHOBEHUS
KU3HU Ha 3emJyie: aOWoreHe3 W IMaHCIepMus. XUMHYECKas IBONIONUA. AOHOTCHHBIH CHHTE3
OpraHMYeCKUX  BEIIECTB M3  HEOPraHWYecKHX. OKCIEePUMEHTAJbHOE  MOJATBEP)KICHUE
XUMHYECKOH sBommonK. HauanbpHble 3Tanbel 6uonorunyeckoit spostonnu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHUKHOBEHHME MPOTOKIETKH. [IepBbie KJIETKH U UX
sBoONHSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hm Ha 3emsie 1o ospam W nepuoaam. Karapxed. Apxeiickas u
npoTepo3oiickas 3pbl. [lameosolickas spa u e€¢ mepuoAbl: KEMOPUHCKHE, OPIOBHKCKHMH,
CUJIYPUMCKHM, J€BOHCKUIN, KAMEHHOYT OJIbHBIN, TIEPMCKHUI.

Me3so3oiickas 3pa U €€ Mepuoibl: TPUACOBBIN, IOPCKUNA, MEIOBOM.

Kaiino3zoiickas spa u e€ nepuo/il: ajaeoreHOBbIN, HEOT€HOBBIN, aHTPOTIOT€HOBBIH.

XapakTepucTUKa KiIuMaTa M reojiorndeckux mpoieccoB. OCHOBHBIE 3Tambl ABOJIOLUU
PaCTUTENBFHOTO M KUBOTHOTO MHpa. Apomopdo3bl y pacTeHUd U KMBOTHBIX. [losiBreHwue,
paciBeT ¥ BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpa)KeHUe 3BOJItoLMU. OCHOBHbBIE CHCTEMaTHYECKUe
TPYIIbl OPraHU3MOB.

OBOJIIOIMSL  YeNIOBEKa. AHTpPOIOJOTusl Kak Hayka. Pa3BuTHe TpencTaBlIeHH O
MPOUCXOKACHUH YelloBeKa. MeTo1bl n3ydeHus: auTpornorenesa. CxoAcTBa U pa3inyus YeIOBeKa
1 KUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHNUE YETOBEKa.

JBuxymue cunbl (QakTopsl) aHTpomorenesa. HacnencTBeHHass WM3MEHYHUBOCTh H
€cTecTBeHHbIN 0TOOP. OOIIeCTBEHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAUMA TPY/Aa, MBILIUICHHUE,
pedsb.

OCHOBHBIE CTaJIMM U BETBH SBOJIIOLMM YEJIOBEKAa: aBCTPAJIONUTEKH, YUEIOBEK YMEJblid,



UYenosek mnpsamoxondamui, YenoBek HeaHaepranbckui, YenoBexk pasymubsld. Haxonku
MCKOIIAEMBIX OCTaTKOB, BPEMs CYIIECTBOBaHUs, 00JIACTh PaCHpPOCTPaHEHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIHSL.

Uenoseueckue packl. OCHOBHBIE OOJIBIIME Pachl: €BPOINEOUIHAs (€Bpa3uiickas), HErpo-
aBcTpajiou/Has  (9PKBaTOpHalibHAas), MOHTOJIOMAHas  (a3MaTCKo-aMepukaHckas). YepTsl
MPUCIIOCOOJICHHOCTH MPEICTABUTENICH YEJOBEYECKUX pac K YCIOBHSAM CYyHICCTBOBAHHS.
EnunctBo yenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumnu:

[Moptpetsr: @. Pean, JI. [Tactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabmuier u cxembl: «Bo3aukHoBeHUEe COJIHEYHON CUCTEMBI», «Pa3BUTHE OpraHMYEeCKOTO
mupa», «PactutenpHas kietkay, <«OKuBoTHas kierkay, «lIpokapuoTudeckas KIIETKay,
«CoBpeMeHHasi CUcTeMa OpPraHu4yeckoro Mupay», «CpaBHEHHE aHATOMUYECKHX YEpT CTPOCHUS
YeJIOBeKa M YeJIOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MAaJCOHTOJIOTHYECKUX HAXOJO0K
MPEJIKOB COBPEMEHHOIO 4YENIOBEKa», «JlpeBHeimue moam», «J/IpeBHue moan», «llepBbie
COBPEMEHHBIE JIIOJN», «YenoBeuecknue pacb».

Ob6GopynoBanue: wmymspku — «lIpoucxoxknenne dYenoBeka» (OFOCTBI  aBCTPAJIONMTEKA,
MUATEKAHTPOIa, HeaHAepTaablla, KPOMAHBOHIIA), CICTKHA WM M300paKeHUsT KaMEHHBIX OPYIui
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIEPHI, pyOmsia, ckpebiia), TeOXpOHOJIOTHYECKass TaOiuIla,
KoJuIeKIust «@OpMBI COXPAaHHOCTH HCKOTIAEMBIX KUBOTHBIX U PACTCHHIN.

JlabopaTopHble U MpaKTHYeCcKHe PadoThI:

[Ipaktueckas padota Ne 1. «M3ydeHne MCKOMAEMBIX OCTaTKOB PACTEHUW U YKHBOTHBIX B
KOJUTEKIIHSIX).

DKCKypcHsi «DBOJIIOIMS OPraHMYECKOro Mupa Ha 3emuie» (B €CTeCTBEHHO-HAYYHBIM WU
KpaeBeTUECKHI My3€ei).

Tema 3. Opranusmbl H OKpY:Ka0LIas cpeaa.

DOKOJOTUSIT KaK Hayka. 3aJadyd W pa3lelibl dKOJOTHMH. METOIbl 3KOJOTUYECKUX
UCCIeIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YEIOBEKa.

Cpenpl  oOuTaHUST  OpPraHM3MOB:  BOJHAas,  Ha3eMHO-BO3IyIIHas,  MOYBEHHas,
BHYTPHUOPTraHU3MEHHASI.

Okonoruueckue ¢akropsl. Kiaccuduxanus skonornueckux (akTopoB: aOMOTHUYECKUE,
OuoTHYecKre U aHTpororeHHsie. JlelicTBre 3K0Iornyeckux (akTopoB Ha OPraHU3MBbI.

AbGuotuueckue  (GaxkTOphpl:  CBET, TEMIleparypa, BIAXHOCTb.  DOTONEPUOIU3M.
[IpucnocobaeHunss Opranu3MoB K JecTBHIO abnoTHueckux pakTopoB. buonoruveckre puTMbl.

buotnueckne daktopbl. Buasl OMOTHYECKHMX  B3aUMOJCHCTBHI:  KOHKYPECHIIHS,
XHUIHUYECTBO, CUMOMO3 u ero ¢opmsl. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaxXJIeOHWYECTBO). AMEHCAINU3M, HEUTpaiau3M. 3HaueHHe OUOTHUYECKUX
B3aUMO/ICHCTBUII 1715 CYILIECTBOBAHUS OPTraHU3MOB B PUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTHKU momynauud. OCHOBHBIE TMOKa3aTelNH MMOMYJISIUH:
YUCJIEHHOCTb, IUJIOTHOCTh, pOKJAEMOCTb, CMEPTHOCTb, NPHUPOCT, Murpanus. JnHamuka
YUCJIIEHHOCTH MOMYJIALMH U €€ Perysiusi.

JdeMoncTpanum:

Ioptpetsi: A. I'ymOonsar, K. ®@. Pynbe, 3. I'ekkens.

Tabmuiet u cxembl: kapta «l[Ipupoansie 3086 3emiu», «Cpeasl 00UTaHUs OPTaHU3MOBY,
«Doronepuoauzmy, «llonmymsauun», «3aKOHOMEPHOCTH pOCTa YHMCIEHHOCTH MOMYJSALUU
nHpy3opun-Tydenpkny, «llumessie nenm».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:



Jlaboparopuas padora Ne 3. «Mopdonorudeckrne 0COOCHHOCTH PaCTEHUIN U3 Pa3HBIX MECT
oOuTaHu».

JIaGopatopHnas paborta Ne 4. «BnusHue cBeta Ha pOCT M Pa3BUTHE YEPEHKOB KOJICYCa.

[Ipaktuyeckas padora Ne 2. «[1oac4€T IUIOTHOCTH MOMYJISIMNA Pa3HbIX BUIOB PACTCHHI».

Tema 4. Coo01mecTBa U IK0JIOTHYECKHE CHCTEMBI.

CoobmecTBo  opraHuzmMoB —  OuomneHo3. CTpykrypbl  OHOLIEHO3a:  BHJIOBa,
MPOCTPAHCTBEHHAs, Tpodudeckas (numieBas). Bunpsr-noMmuaanTel. CBsi3u B OHOIIEHO3E.

DKkonorndeckue cuctembl (dkocuctemsl). [loHsTne 00 dKOcHMCTeME W OHOTEOIICHO3E.
OyHKIMOHAIBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYLEHTHI, KOHCYMEHTBI, PpEIYIEHTHI.
KpyroBopoT BewiecTB M IMOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocuctembl. [lumeBbie menu u cetn. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: OHoMacca,
MPOJIYKIHS. DKOJIOTUYECKHE NHUpaMUIbl: NPOAYKIUH, YUCIEHHOCTH, OuoMaccel. CBolicTBa
HKOCHUCTEM: YCTOHYMBOCTD, CAMOPETYIISus, pa3BuTre. CyKieccus.

[Ipupoansie 3KOCHCTEMBI. DKOCHCTEMBI 03€p U peK. ODKOCHCTEMa XBOWHOTO WIU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE YKOCHUCTEMBIL. ATPOIKOCHCTEMBI. YPOOIKOCHUCTEMBI. buonormueckoe u
XO31CTBEHHOE 3HAUCHHE arpOIKOCHCTEM H YPOOIKOCHUCTEM.

buopazHoobOpaszue kak (akTop ycTOWYMBOCTH 3KocucTeM. COXpaHEHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB M CTpyKTypa Ouochepsl.
XKusoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH Ouocdeprl Kak TI00AJIbHON IKOCHCTEMBI.
Jlunamuueckoe paBHOBecHEe U oOpaTHas CBsI3b B OHocdepe.

KpyroBopoTsl BemiecTB W OHOTCOXMMHUYECKHE ITUKIIBI 3JIEMEHTOB (yriiepoja, aszoTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emian. AHTponoTeHHbIe n3MeHeHus B Ouocdepe. ['mobdanpHbIC
9KOJIOTUUYECKHE MPOOIEMBI.

CocyiecTBoBaHuE MPUPObI U yenoBeuecTBa. CoxpaHeHre Onopa3Ho00pa3usl Kak OCHOBA
ycroitunBoctu 6uocdepsl. OcHOBa pallMOHAIBHOTO YIPABICHUS MPUPOJHBIMHU pecypcaMM U UX
ucnojb3oBaHue. JlocTwkeHus 6MOJI0rMU U OXpaHa IPUPOIbI.

JdemoncTpanum:

[Toptpetsr: A. [Ix. Tencau, B. H. Cykaués, B. U. Bepnaackuid.

TabGmuuel u cxemsl: «Ilumebie nenn», «buoneHo3: coctaB U CTpykrypay, «lIpupoansie
coobuiectBa», «llemn mnuranus», «OKojoruueckas mnupamuaa», «buocdepa u yenosex»,
«JKOoCcUCTeMa IIUPOKOJUCTBEHHOTO Jieca», «ODKOocHcTeMa XBOHHOro Jeca», «buornenos
BoJoEMa», «ArpoueHo3», «lIpuMepHble AaHTPONOreHHblE BO3ACHUCTBUS Ha TMPUPOLY»,
«BaxkHeiline MCTOYHMKM 3arps3HEHUs BO3/yXa M TIPYHTOBBIX Boa», «llouBa — BakHelIas
cocrasisomas ouocheps», «PakTopsl Aerpajaunu nous», «llapHukoBsiit 3pdexT», «PakTophl
pazMoOaKTUBHOTO 3arps3HeHus onocdepsl», «O0mas cTpykrypa ouocheps», «Pacnpoctpanenue
KHU3HU B OHocdepe», «O30HOBBIN 3KkpaH Onochepsl», «KpyroBopoT yriepoga B Guocdepey,
«KpyroBopoT a3oTta B IpHpOJIE.

Ob6opynoBaHue: MO/1eJTb-aNTTUKAIHS «TunuyHble OUOLIEHO3BI», repbapuii
«PacturenbHble  coolmiecTBa», Kosulekuuu — «buonenosy», «Bpeaurenn — BaKHEHIIHMX
CEeNIbCKOXO3SCTBEHHBIX KYJIbTYp», TepOapuM M KOJUIEKLMM pPACTEHHWH M JKUBOTHBIX,
MPUHAIIISKAIINE K pa3HbIM SKOJIOTHYECKUM TpyliaM oAaHoro Bujaa, KpacHas kaura Poccuiickoit
denepanuu, n300pakeHUs] OXpaHIEMbIX BUI0B PACTEHUH U KUBOTHBIX.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
BHUOJIOTUUX HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O
OBPA3OBAHUA

Cornacho ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUS K pe3yjabTaTaM OCBOEHUS
00yJaroImuMUCs MPOrpaMM CpPEIHETO 00mero 00pa3oBaHUs: JIMYHOCTHBIM, METANPEIMETHBIM U
IMPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType JIMYHOCTHBIX Pe3yabTaTOB OCBOCHHS IpeaMera «BHOIOrus» BBIICICHBI
CIIENYIONIME  COCTaBIIAIONIME: OCO3HAHWE OOYJAIOUIUMHUCS  POCCUMCKOW  TpaaaHCKOM
WUJIEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIPEIETICHUIO,
HaJIMYME MOTHUBAIMU K OOydYeHHWIO OWOJIOTHH, IIeJICHANPABICHHOE pa3BUTHE BHYTPEHHUX
YOKICHUI JTMYHOCTH HA OCHOBE KITFOUCBBIX IIEHHOCTEH M UCTOPUYCCKHUX TPAJTUIUN Pa3BHTHS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYUYAIOIMIMXCS PYKOBOICTBOBATHCS B
CBOCH  JCATCILHOCTH  I[EHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMH, TPUCYIIUMH  CHCTEME
OMOJIOTUYECKOTO 00pa30BaHMs, HaJWYHE OKOJIOTHYECKOTO TIPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH II€ITH U CTPOUTD KU3HCHHBIC TIJIAHBI.

JIn4HOCTHBIE pEe3yNbTaThl OCBOCHHS TpeameTa «bHOJOTHs» TOCTHUTarOTCsS B EIUHCTBE
y4eOHOW M BOCIUTATEIBHOW NEATETLHOCTH B COOTBETCTBUHU C TPATUIIMOHHBIMH POCCHHUCKUMH
COITMOKYJIBTYPHBIMH, HCTOPUUCCKUMH U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, TIPUHITHIMHA B
o0IecTBe TpaBUIaMH W HOPMaMH TOBEJIEHUS M CHOCOOCTBYIOT MpoIleccaM CaMOIO3HAHUS,
CaMOBOCITUTAHUSA M CaMOPA3BUTHs, PA3BUTHUS BHYTPEHHEW MO3WIIMM JIMYHOCTH, MATPHOTHU3MA,
YBXEHUS K 3aKOHY M TPABOIOPSIKY, YEJIOBEKY TPyJda U CTApIIEMy IMOKOJEHHUIO, B3aUMHOTO
YBOKEHHUS, OCPEKHOTO  OTHONMICHHWS K  KyJbTYPHOMY  HAaClCIUI W TPATUIUAM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit Denepanuu, NpupoJie U OKPYKarolllen cpee.

JImyHOCTHBIE Pe3yabTaThl OCBOCHHs Y4eOHOTro mpeameTa «buosiorusy M0JDKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroUIUXcsi pyKOBOJACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAllMi, TMO3UTUBHBIX BHYTPEHHHUX
yOeXJAeHU, COOTBETCTBYIOIIUX TPAAUIMOHHBIM I[EHHOCTSM POCCHIMCKOTO  OOIEeCcTBa,
paciIupeHre >KM3HEHHOTO OIbITa M OIBITA JACATEIHPHOCTH B IPOIIECCE PeaTu3allii OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIBHOM JIEATEILHOCTH, B TOM YHUCJIC B YaCTH .

1) rpakIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydarolerocs Kak aKTHUBHOTO U
OTBETCTBEHHOTO 4JIEeHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOW AEATEIHLHOCTU MPHU CO3/IaHUU YU€OHBIX MPOEKTOB,
pelieHny y4eOHbIX U MTO3HABATENbHBIX 33/1a4, BHIIOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIIMIO TO0 OTHOIICHHIO K SIBJICHHUSM
COBPEMEHHOM KU3HU U OOBIICHITH €€;

YMEHHE YYUTBIBATH B CBOUX JCUCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HBIMH yOEXKICHUSIMU, KYIbTYPHBIMH LIEHHOCTSMH U COLMATHHBIM



II0JIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YCOHBIX,
[I0O3HABATENIbHBIX M HCCIIEJOBATEIbCKUX 3a/a4, YBAXXUTEIbHOIO OTHOLIEHUS K MHEHUIO
OTIIIOHEHTOB MPH OOCYKJICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COICPIKAHMS;

TFOTOBHOCTb K TYMaHUTapHOM U BOJOHTEPCKON JESTENbHOCTH;

2) NaTpMOTUYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCUICKON IPAXKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM f3bIK U KyJIbTYpY, IPOILLIOE U HACTOSIIIEE MHOTOHAIMOHAJILHOTO Hapoa Poccuy;

LIEHHOCTHOE OTHONIIECHHE K MPUPOJHOMY HACJIECIUWIO ¢ TaMSATHUKAM TMPUPOJIBI,
noctuxkeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKHUX YUYEHBIX B CTAaHOBJIEHWE M pa3BUTHE
OMOJIOTUH, TOHUMAHUSI 3HAYCHUST OMOJIOTUU B MIO3HAHUH 3aKOHOB MPHUPOJIbI, B )KHU3HU YEJIIOBEKA U
COBPEMEHHOT0 00111eCTBa;

uaeiHast yoexaEHHOCTh, TOTOBHOCTD K CIIY)KEHMIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHMWE JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAI[MI0 U IMPUHUMATh OCO3HAHHBIE PEIICHUS, OPHUEHTUPYICH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOJMTENSM, CO3JAHUI0 CEMbUM HAa OCHOBE
OCO3HAHHOTO MPUHATUSA LIEHHOCTEW CEMENHOM KU3HHU B COOTBETCTBHM C TPAAULMIMHU HApOJIOB
Poccnu;

4) 3cTeTM4YeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUICHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHMMAaHHE SMOLMOHAIBHOIO BO3ACHCTBUS KUBOM IPUPOBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHus, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS M
IMOIMOHAJIBHOIO 0JIArONOJIYYHs:

MMOHUMAaHKE U peanu3alus 3J0pOBOro U 06e30macHoro oopasa XKU3HH (310pOBOE MUTAHUE,
coOroieHre TUTHeHUYECKUX MPaBWII M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas ¢u3nyeckas aKTHBHOCTb), OEpPEeKHOTr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 37I0POBBIO;

MMOHMMAaHHE IIEHHOCTH TMpPaBWJI HWHAUBUAYAJBHOTO U KOJJIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIINX 3I0POBBIO U JKU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHUS aIKOTOJI,
HapKOTHUKOB, KYpeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYAOI00ue;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOM U COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W  CAMOCTOSITENIBHO  BBIMIOJHATH — TaKyHo
NEeSTENbHOCTb;



MHTEpEC K Pa3iu4HbIM cdepaM MpoQecCHOHANBHON AEATEIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOp Oymymiel mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KHU3HESHHBIC TITAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HAa MPOTSHKEHUHM BCEi
KU3ZHU;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOLIEHUE K IIPUPOJIe KaK UCTOUHUKY KU3HU Ha 3eMile,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIIICHUE YPOBHS JKOJOTMYECKOW KYIBTYpBI: MPHUOOpPETEHHE OIbITa IUIAHWPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX IOCJIEICTBUI /17151 OKpYKAIOLIEH cpeapl;

OCO3HAHHUE IJI00aJIbHOI0 XapaKkTepa dKOJIOTHYECKUX MPOoOIeM U IyTel UX peleHus;

CIOCOOHOCTh MCNOJIb30BaTh MPUOOpETaeMble NMPU U3y4YEeHUU OMOJIOTHH 3HAHUS U YMEHUS
IIpU pElIeHHH NpoOJIeM, CBSI3aHHBIX C PAllMOHAIBHBIM IMPUPOJOIOJIB30BAHUEM (COOIIIOIEeHUE
MpaBWJI NOBEAEHUS B NPUPOJE, HANPABIEHHBIX HAa COXpAaHEHHWE PAaBHOBECUS B JKOCHCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OUochepsl);

aKTUBHOE HENpUATHE JIEHCTBUM, NMPUHOCSIIMX BpeI OKpYXKarollell MpUpOAHON cpene,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIE SKOJIOTMUYECKUE MOCIEACTBUS MpPeIIpUHUMAEMBbIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HaJM4ue Pa3BUTOrO HKOJIOTMYECKOTO MBIIUICHUS, AKOJIOTUYECKON KYIbTYpbI, OIbITa
NESITEeIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HMH B
M03HABaTEIbHONW, KOMMYHUKATUBHOW M COLIMAIbHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKON JESITETbHOCTH IKOJIOTUYECKOM HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

cOpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKM M OOIIECTBEHHOM TMpaKTUKH, OCHOBAHHOIO Ha JHallore KYJbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPILIECHCTBOBAHUE S3BIKOBOM M YMTATEIBCKOU KyJIbTYphI KaK CPEICTBA B3AMMOICHCTBUS
MEXKy JIIOJIbMU U MIO3HAHUS MUPA;

MOHMMaHHe crenupuKku OUOJIOTUM KaK HAayKd, OCO3HaHUSA €€ poju B (OpMUPOBAHUU
PaIMOHAILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEeICTaBICHUsI 00 OKpYXKaIoLeM
MHpE KaK O €IMHCTBE TMPUPOJIbI, uYeloBeKa M oOOIIecTBa, B IO3HAHUU MPHUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU JJIi COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAULIMHBI, CO3JaHME MEPCIEKTUBHBIX OMOTEXHOJIOTHM, CIOCOOHBIX
peuarh pecypcHble MpoOieMbl Pa3BUTHSI YETIOBEUECTBA, MIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
AKOJIOTHUECKUX MPoOsieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAIIUOHATBHOMY
MCIO0JIb30BAHUIO MIPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKHX 3HAHUU B IIEJSAX MOBBIIMICHUS 0O0IIen
KYJIBTYPbl, €CT€CTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
IrPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yueHUU OUOJIOTHH;

MMOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, HCHOJIb3YEMbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIb30BaTh TONMy4aeMmble 3HAHUS I aHajuu3a W OOBSCHEHHS SBICHUMN
OKpYXKAloIlEero MHpa M HPOMCXO/IUX B HEM HM3MEHEHUH, yMEHHE JenaTh O0OOCHOBaHHbIE
3aKJIIOUEHUSI Ha OCHOBE HAyYHBIX (DAaKTOB W HMEIOIIMXCS JAHHBIX C LEJIbI0 TONy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIFHO HCMOJb30BaTh OWOJIOTUYECKUE 3HAHMS JUISL pelIeHHs
mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYAIUSX;



OCO3HAHME IICHHOCTU HAyYHOU NEATENbHOCTH, TOTOBHOCTH OCYIIECTBISATH NPOCKTHYIO U
HCCIIEA0BATENBCKYIO NEATEIBbHOCTh HHAUBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTb K HEIPEPhIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUA 10 OHOJIOTMM B COOTBETCTBHH C >KH3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ylibTaThl OCBOCHUS ydeOHOro mpeamera «buosiorus» BKIIIOYAIOT:
3HaYMMbIe Ui (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOUMIMXCS  MEKIAUCHUIUIMHAPHBIC
(MeXnpeaMeTHbIE) 00IIeHaAYYHBIE TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYIHOH KapTHHBI MHpa
U crenu@uKy METOI0B TIO3HAHMUSI, HCIIOJB3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHSI,
SIBJIICHUE, MpPOLECC, CUCTEMa, HAay4yHbIM (haKT, MPUHIIMI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAOII0JEHUE, U3MEPEHUE, SKCIIEPUMEHT M JPYTUX), YHUBEpCajIbHbIE
yueOHble JIeHcTBUS (TIO3HABaTEIbHblE, KOMMYHUKATUBHbIE, PETYIATHUBHbBIE), 00ECIIeUNBaIOLINE
dhopmupoBanre (PyHKIIMOHATBLHONW TPAMOTHOCTH W COLMAJIBHON KOMIIETCHIIMH OO0YJaromInxcs,
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXTUCITUTITNHAPHBIE,
MHUPOBO33pPEHUYECCKHE 3HAHWsI W YHHBEpCAJbHBIC y4eOHBbIE JEHCTBHS B TO3HABATEIBHOW U
COIIMAIBHON MTPAKTHKE.

MertanpeaMmeTHble pe3yabTaThl OCBOEHHUS IMPOrPaMMBbI CpEIHEro oOIiero oOpa3oBaHUA
JOJDKHBI OTPaXKaTh:

OBiageHHne YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (pOpMYNIUpOBaTh U AaKTyalM3UpoOBaTh NpolOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINIICHUS (aHalu3a,
CHUHTE3a, CpaBHEHMS, Kiaccudukanuu, oO0O0OIIeHHs), pPaCKpbIBaTh CMBICT OHOJOTHUYECKHUX
MOHATHH (BBIAEATH UX XapaKTepHbIe MPU3HAKH, YCTAaHABIUBATh CBS3U C APYTUMU MO HATHSIMH);

OTIPEeNIATh LEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKCHHUS,
COOTHOCHUTH Pe3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIEJISIMU;

HCIO0JIb30BaTh OHOJOTHMYECKUE MOHATHS JUIsi OObsCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIbI;

CTpPOUTH JIOTUYECKUE pACCyX ACHHsS (MHIYKTHBHBIC, JICIyKTHBHBIC, IO AaHAJOTHUH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHATh CXEMHO-MOJIEJIbHBIE CPEJCTBA JJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMbIX OHOJOTHYECKHX OOBEKTaX, a TakKe MPOTUBOPEUUI Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(DOPMALIMOHHBIX HCTOUYHUKAX;

paspabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTAaTOB IENSIM,
OIICHUBATh PUCKU MOCIEACTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJNHATH PAOOTy B YCJIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIeT0BATEIbCKHE AeiiCTBHA:



BIIQJICTh HABBIKAMH Y4eOHO-HCCIEIOBATEIBCKOW M MPOSKTHOUW JCSITENbHOCTH, HAaBBIKAMH
paspernieHus mpodieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJIOB
pEIICHUS MPAKTUIECKHX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3IMYHbIE BUIBI JEATEIHHOCTH TIO IIOJYYEHHIO HOBOTO 3HAHHS, €TI0
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE TPHU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHCH, KITFOUCBBIMU
MOHATHSIMHA M METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPA30BATCIIBHOUN IEATCIHEHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a7ady, BBIIBUTATH
TUTNOTE3y €€ pelICHHs, HaxXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHWIA,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3WPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh II€JICHANIPABIICHHBIN IMOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICWCTBUS B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B  [I03HABATCIBHYID W  MPAKTHYCCKyH0 oOnacth
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC HJIEH, MpeIylaraTb OPUTHHAIBHBIC TOIXOIBI W PEUICHHS, CTaBUTh
poOJIEMBI M 3a]1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(PoOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTUIECKUX CIOBAPSX U CHPAaBOYHUKAX, KOMIIBIOTEPHBIX
0azax JHaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTaBICHUS, KPUTUIECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEIIPOTUBOPEYHBOCT;

(dbopMynHpoBaTh 3ampockl W NPUMEHATh pPa3IMYHbIE METOABI NPH IOWCKE W OTOOpe
ouosornyeckoit nHGopMaIuu, He0OX0IMMOH JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

nprOOpEeTaTh OMBIT HCIOJIB30BAaHUS WH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAJIbHYIO (OpPMY TPEACTABICHUS OHOJIOTHYCCKON
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

WCIIOJb30BaTh HAy4YHBIN SI3bIK B KA4yeCTBE CpPEACTBAa MPU pPadoTe ¢ OHOJIOTMYECKON
uHpOpMaIMeH: TPUMEHITh XUMHUYECKHE, (PU3MYECKHEe M MaTEeMAaTUYCCKHE 3HAKH U CHUMBOJIBI,
dbopmynbl, abOpeBHATypy, HOMEHKJIATYPY, HCIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BIIAJIETh HAaBBIKAMU DACIIO3HABAHWUA U 3alIUTHl HMHPOpMAIMK, WH(DOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU 1€fCTBUSIMM :

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOre
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHUS OTHOCUTEILHO BBITIOJHEHHS Tpe/iaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, TMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIM, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMH CHOCOOaMH OOIIEHUS W B3aUMOJCHCTBHS, MOHHUMATh HaMEpPEHUS
JPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPpEKTHOU (hopme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHONW pabOThl Ipu
pelieHny OMoJI0ru4Yeckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYXJIaTh PE3ylIbTaThl COBMECTHOM paboTHI;

OIICHMBATh KaY€CTBO CBOETO BKJIaJa M Ka)JOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPAaTETHYECKOE IIOBEIECHUE B DPA3JMYHBIX CHTYalHsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OWOJIOTMUECKHE 3HAaHUS [UId BBIABICHHMA NpoOIeM M HUX pELIeHHs B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKaxX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IOPOBBIO M 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSTEJIBHO OCYILLECTBIISATh MO3HABATENIbHYIO JESTEIbHOCTb, BBISABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

paclIupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUM];

JiesIaTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO M MPOSIBICHHUIO IIUPOKOM 3pYUIIMN B pa3HbIX 00JIacTsIX
3HaHUH, MOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LENISM;

BJIaJIeTh HABBIKAMU TIO3HABATENLHON pedUIeKCUU KaK OCO3HAHUS COBEpPLIAEMBIX JeHCTBUI
U MBICTMTEIBHBIX MPOLECCOB, UX PE3YJILTATOB U OCHOBAHHM, HCIOIH30BATh MPUEMBI pedIieKCuu



IUISL OLIGHKU CUTYaIluH, BBIOOPA BEPHOTO PEILICHHUS,
YMETh OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;
IIPUHUMATh MOTUBBI U apT'yYMEHTBI IPYrUX IIPU aHAIU3E PE3yJIbTaTOB ACSITEIBHOCTH;
3) npuHATHE ceds1 U APYrUX:
MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;
IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB JEATEIBHOCTH;
IIPU3HABaTh CBOE MIPABO U MPABO APYrHX HA OLUIHOKH;
pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEeKa.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynbTaThl ocBoeHMs nporpaMmbl COO mno Guosioruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmera «buonorus» HaydHble 3HaHUSA, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOCHMIO, HMHTEPHpPETAlMUd W MpPeoOpa3oBaHUIO 3HAHUM, BHUAbI
JESITeIbHOCTH 0 TOJYYEHUIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUN B Pa3IMUYHBIX Y4EOHBIX
CUTyallusiX, a TakXe B peaJbHbIX >KU3HEHHBIX CUTYyallUAX, CBSA3aHHBIX ¢ Ouojorueil. B
MIpOrpaMMe MpeIMeTHbIE Pe3yIbTaThl IPEACTABICHBI IO FOJIaM 00y4YeHHUS.

[IpenMeTrHbie pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» ¢ 10 knacce
JOJIKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTh 3HAHUII O MeCTe M POJM OUOJIOTMHM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHHM COBPEMEHHOI €CTECTBEHHO-HAy4YHOUN KapTHHBI MUpa U
Hay4HOT'O MHUPOBO33PEHHUS, O BKJIA/Ie POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Onosoruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YEJIOBEKA ISl PELIEHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJAEpKaHUE OMOJIOIMUYECKMX TEPMHHOB WM MOHATUI: KU3Hb, KJIETKA,
opranusM, Merabosm3M (0OOMEH BEHIECTB H  IPEBpallleHHue JSHEPTrHH), TOMeocTa3
(camoperynsanus), ypOBHEBas  OpraHu3alMs  KUBBIX  CHUCTEM, CAaMOBOCIPOM3BEICHUE
(penpoaykuus), HaCIEACTBEHHOCTh, 3MEHUMBOCTh, POCT U Pa3BUTHUE;

yMEHHUE u3jaraTb OHOJOIMYECKHE TeOopuu (KJIEeTOYHas, XpOMOCOMHas, MyTallMOHHas,
LEHTpaJbHAs JIOTMAa MOJICKYISIpHOW Ouosorun), 3akoHbel (I'. Mennemns, T. Moprana, H. .
BaBuioBa) u yuenus (0 LeHTpax MHOrooOpas3usi U IPOMCXOXKACHUS KylIbTypHbIX pacTtenuil H. 1.
BaBuiosa), onpeaensTh rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIIa/IeTh METOJaMHM HAy4yHOTO IIO3HAHUS B OMOJIOTMU: HAOJIIOAEHUE U OIMCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SIBIEHHUM, OpraHM3alus U IpOBEJCHHE OHOJIOTMYECKOTro
HKCIIEPUMEHTA, BBIJIBIKEHUE TUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEX]IY HUCCIEAYeMbIMU
BEJIMYMHAMH, OOBACHEHHE IOIYYEHHBIX pPE3yJbTaTOB, HCIOJb30BAHHBIX HAYYHBIX MOHATHH,
TEOpHUH U 3aKOHOB, YMEHHUE JIeaTh BBIBO/Ibl HA OCHOBAHUHU IOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJIENATh CYIIECTBEHHbIE MPHU3HAKM BHPYCOB, KJIETOK MPOKApUOT U IYKAPUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTH IPOLIECCOB: OOMEHA BELIECTB U
IIPEBpAILlEHUs] PHEPTUU B KIIETKE, (POTOCHHTE3a, IJIACTUYECKOIO U JHEpreTHyeckoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIMJIOJOTBOPEHHs, PA3MHOXKEHUS, WHIAUBHUIYyAIbHOTO Pa3BUTHUS
opraHusmMa (OHTOT€He3);

YMEHHUE MPUMEHATH MOJTy4yeHHbIE 3HAHUS A OOBSICHEHUs OMOJIOIMYECKHX MPOIECCOB U
SIBIICHUM, /I IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 11€JIbI0 00eCcTIeYeHns
0€30MaCHOCTH CBOETO 3J0POBbS U 3/I0POBbSl OKPYKAIOIIMX JIIOJIeH, COONIIOJCHHUS HOPM
IPaMOTHOTO TMOBEJIEHUSI B OKpYXKaloLled NpUpOJHONW cpele, MOHMMaHHE HEOOXOIUMOCTH
UCIOJIBb30BAHUS JOCTHKEHUNH COBPEMEHHOM OHOJOTMH M OMOTEXHOJIOTHH JUIs palMOHaIbHOTO



MIPUPOJIOTIOIIE30BAHHUS;

YMEHHUE pellaTh 3JIeMEHTapHble T'eHETUYECKHE 33Ja4yd Ha MOHO- M AUTHOpHIHOE
CKpEIIMBaHKE, CIICTUICHHOE HACJIEOBAaHUE, COCTABIATH CXEMbl MOHOTHOPUIHOTO CKPEIIUBAHHUS
JUTSL TIPeACKa3aHusl HacleTI0BaHUs IPU3HAKOB y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE U TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia IpPU
paboTe ¢ yaeOHBIM U Ja00opaTOpHBIM 000PYIOBAHUEM;

yYMEHUE KPUTHUYECKH OIICHMBATh M HWHTEPHPETHPOBATh HH(OPMAIMIO OHOJIOTHYECKOTO
COJIepKaHUsA, BKJIIOYAIONIYIO ICEBJOHAYYHBIC 3HAHUS W3 PA3JIMYHBIX HCTOYHUKOB (CpencTBa
MaccoBO# MH(pOpPMAIMH, HAYYHO-TIOMYJISIPHBIC MaTepUaIIbl), STHYECKHE ACTIEKTHl COBPEMEHHBIX
HCCIIeIOBaHU B OMOJOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaTb COOCTBEHHbIE IMCBMEHHBIE U YCTHBIE COO0OIIeHus, 00oO0mas
OMOJIOTHYECKYI0 HWH(POPMAIMI0O W3 HECKOJBKHX WCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATUIHBIN anmnapaTt OUOJIOTHH.

[IpenmeTrHble pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» ¢ 11 knacce
JIOJKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHWA O MECT€ W POJIM OWOJIOTHM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B (JOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUUCKUX U 3apyOSKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE
Oonosornu, (PyHKIIMOHATEHOW TPAMOTHOCTH YeJIOBEKa ISl PEIICHHUs KU3HEHHBIX 337134,

YMEHHE PAaCKPBIBAThH COJIEPKaHNE ONOJIOTHYECKUX TEPMUHOB M TTOHSATHI: BUI, TIOMYJISIINS,
reHoOH I, DSBOJIONMS, JBIKYIIHME CHJIBl ((aKTOpbI) DBOJIOIHUH, MPUCIIOCOOIEHHOCTh
OpraHu3MOB, BHJ000pa30BaHME, OSKOJOTMYECKUE (DAKTOpbl, OSKOCHCTEMA, IPOIYLECHTHI,
KOHCYMEHTBI, pelyLIeHThI, LI MUTaHMs, FKOJIOrHuecKas MupaMuaa, OMoreoreHos, ouocdepa;

yMEHuE wu3nararb Ouosorudeckue Teopuu (3BoronMoHHas Teopuss Y. JlapBuHa,
CHUHTETHYECKasi TEOPHs IBOJIIOLMH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apoplieBoro cxojacrsa K. M.
bapa, yepenoBanus riaBHbIX HamnpaBieHud u myTted spostound A. H. CeBeproBa, ydeHus o
o6uocdepe B. 1. Bepnasckoro), onpenessaTe IpaHULbl UX TPUMEHUMOCTH K )KMBBIM CUCTEMAM;

YMEHHUE BIIa/IeTh METOJaMHM HAy4yHOTO IIO3HAHUS B OMOJIOTMU: HAOJIIOAEHUE U OIMCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SIBICHHM, OpraHu3auus M MpOBEeJCHHE OHOJOrMYECKOro
HKCIIEPUMEHTA, BBIJIBU)KEHUE THUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEAYEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYEHHBIX PE3YyJIbTAaTOB, HCIIOJIB30BAHHBIX HAyYHBIX IOHSITHH,
TEOpUH U 3aKOHOB, YMEHHUE J€1aTh BIBO/Ibl HA OCHOBAHUHU MOIYYEHHBIX PE3YIbTATOB;

YMEHHUE BBIIEISTH CYIIECTBEHHbIE TPU3HAKU CTPOEHUS OMOJOIMYECKHX OOBEKTOB: BUOB,
NOMYJSALUHI, TNPOAYLEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOI'€OLCHO30B M 3KOCHUCTEM,
0COOEHHOCTH  IPOLECCOB:  HACJEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOro  0TOOpa,
BHUJI000pa30BaHuUs, MPUCIIOCOOIEHHOCTH OPraHU3MOB, NEUCTBUS 3KOJOIMUECKHX (PaKTOPOB Ha
OpraHu3MBbl, IEPEHOCA BEILECTB U MOTOKA SHEPIHU B HIKOCUCTEMAX, aHTPOIIOTEHHbIX U3MEHEHUI
B DKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB W OHUOr€OXMMHUYECKHUX IMKIOB B
ouocdepe;

YMEHHUE NMPUMEHATH MOJIy4yeHHbIE 3HaHUS Ui OOBSICHEHUS OMOJOTMYECKHX MPOLIECCOB U
SIBIICHUM, /I IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHOM )KU3HHU C 11€IbI0 00ecTIeYeHns
0€30IaCHOCTH CBOEr0 3[0POBbS U 3/0POBbSl OKPYKAIOIIMX JIFOJeH, COONIIOJEHHUS HOpPM
IPaMOTHOTO TMOBEJEHHUsI B OKPY)KAIOLIEH NpPUPOAHON cpene, MOHMMaHUE HEOOXOIUMOCTH
UCIOJIb30BAHUS JOCTHKEHUM COBPEMEHHOM Ouosiorun JUIst panroHaIbLHOTO
MIPUPOJIOTIOIIE30BAHHUS;

YMEHHUE pellaTh >JIeMEHTapHble OHOJOrMYECKHE 3aJaud, COCTABIIATh CXEMbI IepeHoca



BELIECTB U HEPIUH B IKOcHCTeMaX (LENH MUTaHUs);

YMEHHUE BBINOJIHATH JJAOOpATOPHBIE M MPAKTUYECKUE paboThl, COONIOIATh MpaBHia HPU
paboTe ¢ yueOHBIM U Ja00opaTOpHBIM 000PYOBAHUEM;

yYMEHUE KPUTHUYECKH OIICHMBATh W WHTEPIPETHPOBATh HH(OPMAIUIO OHOIOTHYECKOTO
COJIepKaHUsA, BKJIIOYAIONIYIO IICEBJAOHAYYHBIC 3HAHUS W3 PAa3JIMYHBIX HCTOYHUKOB (CpencTBa
MaccoBOoil wMH(pOpMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepUaibl), pPaccMaTpuBaTh TIJI0OAIbHBIC
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH M0 OTHOIICHHIO K HUM COOCTBEHHYIO
MO3UIUIO;

YMEHHME CO3/1aBaThb COOCTBEHHbIE IIMCbMEHHBIE WU YCTHbIE COOOIIEHHs, 00001as
OMOJIOTHYECKYI0 HMH(POPMAIMI0O H3 HECKOJBKMX HCTOYHHKOB, TPAaMOTHO HCIOJIb30BATh
MOHATHIHBIN anmnapaT OUOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoJsmnuecTBo yacos DJIeKTPOHHbIE
No /n HaumeHoBaHue pa3ie/ioB U TeM Kontpoabnbie | IpakTiueckue (ungpossbie)
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypebi
L Buosorus kai Hayka 2 05 s etsonuTIALc202
2 JKuBbIe cuCcTeMBI U UX OpraHu3aIus 1 bubmmorexa [JOK
https://m.edso0.ru/7f41c292
3 XUMUYECKUI COCTaB M CTPOCHUE KIIETKU 8 1 bubmiorexa HOK
https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
4 KuznenesTenbHOCTh KIETKU 6 https://m.e dso;lru 17§416092
5 Pa3zmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHnu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [IOK
OPraHu3MoOB https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
8 Peseparoe spens ! ipsimdsoo 7416292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4
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TEMATHYECKOE IINTAHUPOBAHHUE

11 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m HanmeHoBaHMe pa3je/ioB U TeM Kontpoabmie | TpaxTieckie (uudgposbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTejbHbIe
padoTsI padoThI pecypesI
bubmmoreka [{OK
! IBOMIOUHOHHAs GUOTIOTHA ; ! https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 9 05 bubnuoreka [IOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpYXaroIas cpejia 5 1 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
4 CooO1iecTBa 1 SKOJIOTHUECKHUE CUCTEMBI 9 bubmorexa [JOK
https://m.edsoo.ru/7f41cc74
5 PesepBHoe Bpemst 2 bubmrorexa [JOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



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

10 kaace
KoJunuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecmle W3yueHHS | 0GPa30BATENBHBIE
padoTsI padoThbI pecypebi
bubmmoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[Ipa eckas pabota Ne 1
2 «gcﬁf)i:zoiaf{ﬁe pa;mqm,lx 1 0.5 bubmrorexa [JOK
' https://m.edso0.ru/863e6122
METOJIOB TPH U3yICHUH
OMOJIOTHYECKIX OOBEKTOBY
3 buonoruueckue cucTemMsbl, MPOLECCHI 1 bubmuorexa [JOK
U UX U3y4YCHHE https://m.eds00.ru/863e6564
4 XuMu4ecKkui cocTaB KiIeTku. Boja u 1 bubmuorexa [JOK
MUHEPATbHBIE COJIA https://m.edso0.ru/863e674e
bu6mmoreka [JOK
5 benku. CocTtaB u cTpoeHHEe OCIKOB 1 https://m.eds0o.ru/863e6b72
depMeHThI — OMOJIOTHYECKHE
KaranuzaTopsbl. JJabopaTtopHas
6 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [JOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha IpUMEpPE aMHJIa3bl
WJTU KaTajiasbl)»
bubmuoreka [JOK
! Y TIEBOJIBI. JIMIHE! 1 https://m.edso0.ru/863e6870
bu6mmoreka [JOK
8 HyxienHosbie kucnoTsl. AT® 1 https://m.edso0.ru/863e6d5c
9 Hcropus n MmeTop! N3ydeHus 1 bubnuoreka [IOK

knetku. Kinerounas TCOpHA

https://m.edso0.ru/863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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KneTka kak 1eigoctHas »xuBas

10
cucrema
CrpoeHnune 73yKapuoTHYECKON KIIETKH.
Jlaboparopuas padota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 01 MUKPOCKOTIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpEIapaTax u ux
OTIMCAHUE
bubmmoreka [{OK
12 Obmen BemecTs nim MeTabosmsM https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 doTtocuHTE3. XEMOCHUHTES https://m. edsoo.ru/86367c98
. bu6moreka [IOK
14 JnepreTHIECKH 00MeH https://m.edsoo.ru/863e7aae
JKuzHeHHBIN MK KISTKU. [{enenue
15 KEEZI;I;I.J\IX gi?}gl.agsgoi?{?ep 3?/1;”{[033 B 0.5 bubmrorexa I[JOK
p - A ' https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIKa JIyKa Ha
TOTOBBIX MUKPOTIpEIIapaTax»
16 buocunres Oenka. Peakims bubnmuoreka [JOK
MaTPUYHOTO CUHTE3a https://m.edsoo.ru/863e796e
bu6mmoreka [JOK
17 Tpancrsms — Guocuntes benka https://m.edsoo.ru/863e796e
18 Heknetounsie Gpopmbl kU3HH — bubnunoreka [JOK
BHUPYCHI https://m.edso0.ru/863e7540
bubmuoreka [JOK
19 DopMBbI pa3MHOKEHUST OPraHU3MOB https://m.edso00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnmuoreka [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
21 OO6pazoBaHue U pa3BUTHE MOJIOBBIX 05 bubnmnoreka [JOK

KJ1eTOK. OII010TBOPEHHE.

https://m.edso00.ru/863e81b6



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
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Jlaboparopuas pabora Ne 4
«I/ISyLICHI/Ie CTPOCHHA IMOJIOBBIX
KJICTOK Ha 'OTOBBIX
MHUKpOITperaparax»

NupuBunyanbHOE pa3BUTHE

bubmmoreka [{OK

22 OPraHu3MoOB https://m.eds00.ru/863e8436
23 'eneTnka — Hayka o bubnuorexa [JOK
HACJIEICTBEHHOCTH U U3MEHYUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HaCJICIOBAHMS
24 HpI/I3HaK011:. MOHorI/I6pI/IJ;Hoe bubmorexa [JOK
https://m.eds00.ru/863e8878
CKpEIIMBaHNE
UTHOPHIHOE CKpEIMBaHNUE. 3aKOH
25 EeaaBHI():Hioro HainneI OBaHHUS bubmorexa LJOK
a https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CrermieHHOE HacJIeJOBaHNE
npusHakoB. JlabopaTtopHas pabora
No 5 «3yuenue pe3yabpTaToB bubnuoreka [JOK
26 0.5 _
MOHOTHOPHHOTO ¥ TUTHOPHUIHOTO https://m.edso0.ru/863e8c60
CKpeNIUBaHus y Ap030(HIIbI Ha
TOTOBBIX MUKPOTIpEIIapaTax»
I'enetuka nona. HacaemoBanue bubnmuoreka [JOK
27 _
MPU3HAKOB, CHEIUICHHBIX C MTOJIOM https://m.edso0.ru/863e8c60
HsmenunBocth. HenacnencrBennas
M3MEHYUBOCTh. JJabopaTtopHas
pabota Ne 6. zyuenue bubnuoreka [IOK
28 - 0.5 _
MOIU(DUKAITMOHHOM U3MEHYUBOCTH, https://m.edsoo.ru/863e8¢efe
MMOCTPOCHHUE BApUAIIMOHHOTO Psaa U
BapyallMOHHONW KPUBON»
HacnencrBenHast "3MEHYHMBOCTb.
JIaGopatopHas pabota Ne 7. bubnuoreka [IOK
29 . 0.5 _
«AHaIM3 MyTaluil y 1po30¢puiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»
30 I'eneTuka yenoBeka bu6mmoreka [JOK



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
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https://m.edsoo.ru/863e8d78

PesepBHelit ypok. O600IICHHE 10

31 teme «HaciencTBeHHOCTh U 1
W3MEHYHNBOCTH OPraHU3MOBY
bubmmoreka [{OK
32 (Cenexumst Kax nayka u npouece 1 https://m.eds00.ru/863e9214
33 MeTo bl M TOCTHXKEHUS CETIeKITUT 1 bubmmoreka [{OK
pacTeHUM U KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTexHonorus kak oTpacib 1 bubnuoreka [JOK
MPOU3BOJCTBA https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I1O 34 0 4
I[TPOTPAMME
IloypoyHoe JIaHUPOBaHUE
11 KJIACC
Kouan4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undposbie
n/n Tema ypoka Bcero Koutpoabueie | Ipaxriyeckue u3yuyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI pecypebi
1 DBOJIIOIMS U METO/IbI €€ U3yYEHUs 1 bubanorexa LIOK
https://m.edsoo.ru/863ea20e
5 Hcropus pa3BuTHs NpeacTaBICHAN 1 bubnuoreka [IOK
00 3BOJIOIMH https://m.edso0.ru/863e9570
bu6mmoreka [JOK
3 MukposBosTioNHs 1 https://m.edsoo.ru/863e9cle
4 [Tonmysmsiuyst KaK JIeMEHTapHas 1 0.5 bubnuoreka [IOK



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
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€IMHUIIA BUJIA ¥ SBOJTFOITHH.
JlaboparopHas pabora Ne 1
«CpaBHEHHE BHOB I10
MOP(OTIOTHTISCKOMY KPUTEPHIO)

https://m.edso0.ru/863e99c6

5 JBuKymue cuibl (3JIeMEHTapHbIe bubnuorexa [JOK
(baxTOpBI) IBOIIOLIUN https://m.edsoo.ru/863e9da4
. bubmmoreka [IOK
6 EcrecTsenmbiii 0T00p 1 ero dopmbi https://m.edso0.ru/863e9ed0
Pe3ynbTaTel 3BOIIONMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH1000pazoBanue. JlabopartopHas 05 bubnuoreka [JOK
pabota Ne 2 «Onmucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJILHOTO XapaKTepay
8 Hanpasnenns u nytu bubnuoreka [IOK
MAaKpOA3BOIIOLINHU https://m.edsoo.ru/863e9cle
9 HeobpaTtumocTs 3BOIOIIUMN
10 Hctopus xu3Hn Ha 3emMIiIe U METObI
€€ N3y4YECHHUS
11 ['unoTe3sl MPOUCXOXKACHUS KU3HU bubnuoreka [JOK
Ha 3emie https://m.edsoo0.ru/863ea5a6
Pa3BuTue »u3Hu Ha 3emMiie 10 3pam U bubnuoreka [JOK
12 _
nepuoaam https://m.edsoo.ru/863ea6be
OCHOBHBI€ ATaIbI BOJIOIUU
PaCTUTENHHOTO U KUBOTHOTO MUDA.
[IpakTuueckas pabora Ne 1 bubnnoreka [JOK
13 0.5 _
«M3ydyeHne HCKOTIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTeHHii U )KUBOTHBIX B
KOJUTEKITHSIX)
CoBpemenHas cucrema bubnuoreka [IOK
14 _
OpraHUYeCcKOro Mupa https://m.edsoo0.ru/863ea48e
15 DBOJIOIHS YeTIOBEeKa (aHTPOIOTEHE3) bubnunoreka [JOK
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https://m.edsoo.ru/863eac2c

JBwxymiue cuibl ((pakropsr)

bubmuoreka [JOK

16 AHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTaJANH IBOJIOLUH
YeJIOBEKa
YenoBeueckue pacsl U IPUPOJIHBIE bubnuorexa [JOK
18 .
aJanTaluy 4eJI0BeKa https://m.edsoo.ru/863eaea2
PesepBubriit ypok. O600111eHUE TTIO
19 TeMe «BO3HUKHOBEHHUE U Pa3BUTHE
YKU3HU Ha 3eMIie»
20 DKOoJIOTHS KaK HayKa
Cpenpl 00uTaHUS U YKOJIOTHIECKUE bu6moreka [IOK
21 .
(hakTopbl https://m.edsoo.ru/863eafec
AOGuoTtnyeckue (HakTopsl.
JlabopaTtopHas pabota Ne 3.
«Mopdomnoruyeckre 0cOOEHHOCTH
PP . bu6mmoreka [IOK
22 pacTeHui U3 pa3HbIX MECT 0.5 _
https://m.edso0.ru/863eb10e
obutanusny. JlabopaTtopnas pabora
No 4. «Bnusinne cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYCa)
bu6mmoreka [JOK
23 buotieciue paxrope: https://m.edso0.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKH
nonymsiiuu. [Ipaktuyeckas padora
24 Ne 2 «IToacuéT mioTHOCTH 0.5
MOMYJISIIIUI pPa3HBIX BUIOB
pacTeHui»
o5 CooOriecTBa OpraHu3MoB — bubnunoreka [JOK
OUOIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bubnunoreka [JOK
(?K0CHCTEMBI) https://m.edsoo.ru/863eb46a
27 OcHOBHBIC TTOKA3aTEIN YKOCHCTEMEL. bu6mmoreka [JOK



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

DKOJIOTUYECKHE TUPAMUBI.
CaoiictBa ’kocucteM. Cykieccust

https://m.edsoo.ru/863eb5fa

28 [TpupotHBIE SKOCUCTEMBI 1

29 AHTpPONIOT€HHBIE SKOCUCTEMBbI 1

30 buocdepa — rimodanbHas 1 bubmoreka [IOK
IKOCUCTEMA 3eMIIU https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnuoreka [JOK
orocdepsl https://m.edso00.ru/863ebd16

32 UYenosevecTBo B Onochepe 3emin 1

33 CocytiecTBoBaHUE MIPUPOIBI U 1 bubnuorexa [JOK
YeJI0BEeYeCTBa https://m.edsoo.ru/863ebale
PesepBHblit ypok. O600111€HE TEMBI

34 «Coo011IecTBa U IKOJIOTHIECKUE 1
CUCTEMBD»

OBUIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME



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

YYEBHO-METOANYECKOE OBECIHIEYEHHUE OBPA30OBATEJIBHOI'O IIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus, 10 kacc/ [Naceunuk B.B., Kamenckuit A.A., PyorioB A.M. u apyrue /Ilox pen. [Taceunnka B.B., AknrorepHOe 001IecTBO
«M3narenscTBO «lIpocBemenue»
* buosorus, 11 xknacc/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u apyrue /[Tox pen. [laceunuka B.B., AkiinonepHoe o01iecTBo

«M3narenscTBO «IIpocBemenne»

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

1.A.}O.Nonnesa. A.B.Topranos. buosnorus B cxemax u tabmmmmax OKCMO Mocksa. 2012 r
2.I'. 1. Jlepuep. buonorus. [Tonuerii cipaBouHuk ajig noArotoBku K E I' 9. M. Actpens 2012 ¢
3.T'otoBumcs k EI'D. O6mas 6uonorus M Jlpoda 2012 r
4.EI'D 2012 r. buonorusi. M. Actpens 2012r
5.EI'D. O6uras 6uonorus. KontponabHbie n3MepuTenbHbie MaTepuaibl M [Ipocsemenue 2012 ©
6.11.P. MyxamemxanoB. Mactepckas yuutens « Tectsl, 3auersl, Onunonpocs! 10-11 kmace»y M «BAKO» 2007 r
7.06mas ouostorusi: Yueonuk / Ilox pen. Koncrantunoa B.M.. - M.: Academia, 2018. - 704 c.
8.Boponros, H.H. buonorusa. O6mas 6uonorus. 10-11 knacesl: YueOnuk uis o61eo0Opa3oBaTenbHbIxX yupexaenuii: bazossiii yposens / H.H.
Boponnos. - M.: [Ipocs., 2022. - 304 c.

9. deiima-Cuonnnkas, M.A. OOmmas u canuTapHast MUKpOOHOJIOTHS ¢ TEXHUKOW MUKPOOHOJIOTHYECKUX HUCClleloBaHul: YueOHoe nocobue /



M.A. [eitma-10.Cuonunxkas. - CI16.: Jlans, 2022. - 588 c.
11.3axapos, B.b. Pabouas TeTpanp no oOuieit 6uonoruu: 10-11 knacc: k: Yuebnuky B.b. 3axaposa, A.I'. Mycraduna, B.A. CuBornasona,

H.M. Yepnogoii 12."O6mas 6uosorus. 10-11 xmace" / B.b. 3axapos, E.T. 3axaposa, A.Jl. Kymaes, B.I1. CuBoriazos. - M.: Dk3ameH, 2. - 157

C.

13.T A JloBkoga. [ToarotoBka k onumnuagam no o6uosnoruu 8-11 knaccos. M Aiipuc-nipecc 2011

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HUHTEPHET

http://www.ebio.ru/index-1.html
http://biologylib.ru/catalog/
http://www.virtulab.net
https://interneturok.ru/
http://bio.1september.ru/urok/
http://lwww.cellbiol.ru/
http://www.5zaklepok.ru/



MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

CdhopMHupOBaHHOCTh 3HAHWUK O MECTe W POJHM OHOJIOTHU B CHCTEME
HayYHOTO 3HAHUS €CTECTBCHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHON
€CTECTBCHHO-HAYYHON KapTUHBI MUPa U HAyYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHUUCKHX W 3apyOekKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Oounonorny; (QYHKIIMOHAIBLHOW TPAaMOTHOCTH 4YeJOBEKa IS pPEIICHUS

JKHM3HCHHBIX 3aJ1a4

YMeHHne packpeiBaTh COJACpPKAHWE OHOJOTHYECKUX TEPMHUHOB W
TIOHSATUN: XKU3Hb, KIJIETKA, OpraHu3M; MeTa0om3M (0OMEH BEIIeCTB U
MpEeBpAIllEHUE HHEPruH), TOMEOcTa3 (caMOperyysiuus), YpOBHEBas
OpraHu3aIus KUBBIX CHUCTEM, CAMOBOCIPOHM3BEIEHUE (PETPOIYKIINS),

HACJIC€ACTBEHHOCTh, UI3MCHYHUBOCTL, POCT U Pa3BUTUC

YMmenue uznarate OMOJIOrHYECKUe TEOpUH (KJIETOUHAsi, XpOMOCOMHas,
MyTarmoHHas), 3akonsl (I'. Mennens, T. Moprana, H.M1. BaBunosa) u
yueHus: (0 IEHTpaX MHOrooOpaszus U MPOUCXOKICHHS KYJIbTYPHBIX
pactenuii H.W. BaBunoBa), onpenensaTh rpaHUIbl UX TPUMEHUMOCTH K

KHUBBIM CUCTCMaM

VYmenune BJIaaACTb MCTOAAMHW HAYYHOI'O IIO3HAHHA B ouoaoTHU
(Ha6J'IIOI[eHI/Ie U ONHMCAHUE XHUBBIX CHUCTEM, IIPOLCCCOB H HBHCHHﬁ;
OpraHu3anuia u IMPOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIABHKCHHC THUIIOTE3bI, BBISIBJICHHC 3aBUCUMOCTHU MCKIY
HCCICAYCMBIMH BCIIMUMHAMU, 00BICHEHHE INOJIYYCHHBIX PE3YIIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHﬂTHﬁ, TeOprI U 3aKOHOB; YMCHHUC

ACJIaTh BbIBOABI HA OCHOBAHUH ITOJTYUCHHBIX pe3yn]':>TaTOB)

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIACISITH CYHICCTBCHHBIC TIPHU3HAKH BHPYCOB, KIICTOK
IMPOKapuoOT U ISYKAPHUOT, OJHOKJICTOYHBIX W MHOTOKJIICTOYHBIX
OpPraHnu3MOB; 0COOEHHOCTH mponeccoB oOMeHa BCIICCTB n
IMpEeBpallICHUA OSHEPruu B KIICTKE, q)OTOCI/IHTGSa, IaCTHYCCKOTO H
OHEPTCTUYICCKOTO O6MCH8., XCMOCHHTCE34a, MHTO3a, Meﬁo3a,
OIINIOAOTBOPCHUA, Pa3MHOKCHUA, WHIAWBUAYAJIIbHOTO Pa3sBUTHA

opranusmMa (OHTOT€HE3)




YMenue IMPUMCHATH IMMOJIYYCHHBIC 3HaHUA JIIsL 00BbIACHEHHUS

OHMOJIOTHYECKUX mpouecCoB u SIBJ'IGHI/If/'I, I TIPUHATUSA TNPAKTUYCCKUX
pelIeHNi B TOBCETHEBHOW KHU3HH B LIEJsIX oOecrieyeHns 0e301macHOCTH
CBOETO 37I0POBBS M 37I0POBbSI OKPYKAIOLIMX JIIOJIeH, COOIIIOICHNST HOPM
T'paMOTHOI'O IIOBEACHUA B

OKpYXaIoIIel  MPUPOAHOMN

HCIIOJIBb30BaHUA

cpene;

NOHUMAaHHE HE00X0IUMOCTH JOCTHKEHUI
COBPEMEHHOW OHONOTMM W OWOTEXHOJIOTHH Uil PAlMOHAIBHOTO

IPUPOJIONIOJIB30BAHUS

VYMeHue pemiath 3JIEMEHTApHbIE T€HETHYECKHE 3aJauyd Ha MOHO- U
TUTHOPUTHOE CKPEIIMBAaHUE, CIEMJICHHOE HaCJIeIOBAHHUE, COCTaBIIATH
CXeMbl ~ MOHOTHOPHIHOTO

CKpCIIMBaHUA JJIsA npeacKazaHusa

HacCJI€OOBaHUW ITPU3HAKOB Y OpTaHU3MOB

YMeHue BBINOJHATH J1a0OpaTOpHbIE W MPAaKTUYECKUE paboThI,

coOnroAaTh mpaBwia Opu paboTre ¢ y4eOHbIM U JabOpPaTOPHBIM

000pyI0BaHHEM

YMeHue KpUTHYECKH OLEHHWBATh U HHTEPIPETUPOBATH MH(MOPMALUIO
OMOJIOTHYECKOTO COJEPKaHUsI, BKITIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS
13 pa3uuHbIX UCTOYHUKOB (CMMU, HaydHO-TIOMYJIIpHBIE MaTEpHAIIbI);
STHUYECKHE AaCMeKThl COBPEMEHHBIX HCCIeIoBaHUIl B OHOIOTHH,

MeIUIMHe, OMOTEXHOJIOTHI

10

YMeHne co3iaBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIE COOOIICHHUS,
00001m1ass 6MoIOTHUECKYI0 HHPOPMAIUIO U3 HECKOJIbKHX MCTOYHHKOB,

I'PaMOTHO HCIIOJIb30BATH MMOHSATUMHBINA alrapar OuoJIOrun

11 KIJACC

Kon
NpoBEPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CPeHEro o01mero o0pa3oBaHus

CchopMupoBaHHOCTh 3HAHUI O MecTe W pOJU OMOJOTMH B CHUCTEME
HAY4YHOTO 3HaHUS €CTECTBEHHBIX HAyK, B ((OPMUPOBAHUN COBPEMEHHON
€CTECTBEHHO-HAY4YHON KapTHHBI MHpa U Hay4YHOTO MHUPOBO33PEHHUS; O
BKJIaJIe POCCUHCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uonoruyu; (PyHKIMOHAIBHOW TI'PaMOTHOCTH 4YeNlOBeKa MJIsl PELIeHMS

JKHN3HCHHBIX 3aJa4

YMmenue PAaCKpbIBATH COACPIKAHUC OMOJIOTUYCCKHUX TCPMHUHOB U

TOHSTHM: BUJ, MOIYJIALUA, I‘CHO(I)OH)I, OBOJIIOLIMSA, ABWIKYHINC CHIIBL

(paxtopsr) MPUCTIOCOOIEHHOCTh

OBOJIKOIINH, OpraHnu3MOB,




BHJI000pa30BaHKE, IKOJIOTHYECKHE baxTopsI, IKOCHUCTEMA,
NPOAYLUCHTHI, KOHCYMCHTHEI, PCAYUCHTHI, nenu IIMTaHHUA,

IKOJIOTHYECKas MUpaMuia, OnoreoreHos, ornochepa

YMenue uznarate OMOJIOTHYECKUE TEOpUH (IBOJOLMOHHAS Teopus Y.
JlapBuHa,  CUHTETHYecKass TEOpUs  HBOJIIOLMHU), 3aKOHBl U
3aKOHOMEepHOCTH (3apopiieBoro cxojacrtsa K.M. bapa, yepenoBanus
[JIaBHBIX HanpasieHuil u myrei sBomtonuu A.H. CeBepiioBa, yueHus o
ouocpepe B.M. BepHaackoro), omnpeaensTb  TPAHULBI  HUX

MNPUMECHUMOCTH K JKUBBIM CUCTEMaM

YMeHue BianeTh METOJaMH HAyYHOTO TIO3HaHUST B OHOJOTHUH
(HabmroleHNe W OINMCAHHME KUBBIX CUCTEM, IPOIECCOB U SIBICHUN;
OopraHu3aisi M TPOBEIECHHE OHOJOTUYECKOTO  HKCIIEPUMEHTA,
BBIJIBIOKCHHE  TUIOTE3bl;  BBIABICHUE  3aBUCHMOCTH  MEXKIY
HCCIIeTyeMBIMU BEJIMYUHAMHU, OOBSICHCHHE TIOJTYICHHBIX PE3yJIbTaToOB,
WCIIOJIb30BAHHBIX HAYYHBIX TIOHSATHH, TCOPHH W 3aKOHOB, YMCHHE

ACJIaTh BBIBOABI HA OCHOBAHUHU IOJTYUCHHBIX peSYJ'H)TaTOB)

VYMmenne BBIJCIATH CYHICCTBCHHBIC IMPU3HAKHN CTPOCHUA
OMOJIOTUYECKUX  OOBEKTOB: BHJOB, TOMYJSAIHNA, MPOAYIICHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OWOTEONIEHO30B M  JKOCHUCTEM;
0COOEHHOCTH MPOIIECCOB HACJICICTBEHHOMN U3MEHYHBOCTH,
€CTECTBEHHOTO  0TOOpa, BHI000pa30BaHMs, MPHUCTIOCOOICHHOCTH
OpPraHWU3MOB, JIEHCTBHS HKOJIOTUYECKUX (DaKTOpOB Ha OpraHU3MBEI,
TIepeHoca BEIIECTB U MOTOKA YHEPTHUU B IKOCHCTEMAaX, aHTPOIIOTEHHBIX
WU3MEHEHHI B 9KOCHUCTEMaX CBOEH MECTHOCTH, KPYTrOBOPOTAa BEUIECTB U

OMOTEOXMMHUYECKUX IIUKIOB B Orocdepe

YMeHue NOpUMEHSTh TOJy4YeHHbIE 3HAHUS UIE  OOBSCHEHHS
OMOJIOTUYECKUX IMPOILIECCOB U SIBICHUM, AJIS MPUHSATHS MPAKTUYECKUX
pelleHuit B MOBCEAHEBHOM KU3HU B LIEJSIX oOecreyeHus: 6e30MacHOCTH
CBOETO 37I0POBbS U 37J0POBbS OKPYKAIOLIUX JIFOJEH, COONIOIEHUS HOPM
rPaMOTHOTO TIOBEIEHUS B  OKpYXalolled MpHpOAHON  cpene;
MOHUMAaHHE HE00X0IUMMOCTH UCIIOJIb30BaHUS JOCTHKEHUI

COBpeMeHHOﬁ ouoJorun AJI1 paiuOHAJIBHOTO IMPUPOJOIIOJIE30BAHUSA

YMmenue peuiaTtb 3JICMCHTAPHBIC OMOJIOTHYCCKHUE 3aaa4u, COCTaBJIATHb

CXCEMbI IIEPEHOCA BCHICCTB U DHEPIUU B SKOCUCTEMAX (I_ICHI/I HI/ITaHI/Iﬂ)

YMeHue BBINOJHATH J1a0OpaTOpHblE U MpaKTUYecKue paboTshl,
coOmoarh npaBuia npu paboTe ¢ y4yeOHbIM U Ja0OpaTOPHBIM

obopynoBaHueM

YmMmenue KPUTHYCCKU OLCHUBATH U HHTCPIPECTHPOBATH HH(bOpMaHHIO




OMOJIOTUYECKOTO CO/ICPKAaHM, BKIIOYAIONIYIO TICEBIOHAYYHbIC 3HAHUS
13 pa3nuuHbIX UcTOuyHUKOB (CMMU, Hay4dHO-NIONYyJIsipHBIE MaTepUalbl);
paccmarpuBath rio0anbHbIe 9KOJIOTUYECKHE poOIeMbl
COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIICHUIO K HHUM COOCTBCHHYIO

ITO3UIIHNIO

10

YMeHne co3iaBaTh COOCTBEHHBIC MICHMEHHBIE M YCTHBIE COOOIICHMUS,
000011251 OMOJIOTUYECKYI0 HMH(DOPMAIHIO U3 HECKOJIBKUX HUCTOYHHKOB,

T'paMOTHO HUCIIOJb30BATh MMOHSITUMHBIN arrapar ouoorun




IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHU S, nposepsiembie Ha EI™D

10 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUSA

buonorus kak Hayka

1.1

buomornss — Hayka o kuBOM mpupone. Ponp Ouonormm B (opMUpOBaHHU

COBPEMEHHOI Hay4yHOU KapTUHBI Mupa. CrcTemMa OMOJIOTHYECKUX HayK

1.2

MeTtopl MO3HAaHUSA KUBOW NpHUpoAbl (HAONIOAEHHE, SKCIEPUMEHT, ONKCaHUE,
U3MEpeHne, KiIaccupUKalus, MOJCINPOBAHUE, CTAaTUCTHYECKass oOpaboTka

JTAHHBIX)

JKuBBIe cuCcTEeMBI M HX opraHusanunsa

2.1

XKusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus: ouosoruu. CBoiicTBa

OMOCHCTEM M UX pazHOoOOpasue

2.2

YpoBHU OpraHumzanuu OHUOCHCTEM: MOJEKYISIPHO-TEHETHUYECKUN, KIIETOYHBIMH,

OpraHU3MEHHBIN, MOMYISIUOHHO-BUIOBOM, IKOCUCTEMHBIH, OHochepHbIH

XUMUYECKUH COCTaB M CTPOCHUE KIETKH

3.1

XUMUYECKUH COCTaB KJIETKM. XHMHUYECKHE DJIEMEHTBhI: MAaKpOJIEMEHTHI,
MHKpOd3JeMeHThl. Boma wu wmuHepanbHble BerecTBa. @OYHKIMH BOABI U

MHHEPaJIbHBIX BelecTB B kKieTke. [Topaepxanne ocMoTuueckoro 6ajgaHca

3.2

benku. CoctaB m cTpoeHHE OCIKOB. AMHUHOKHCIOTBI — MOHOMEPHI OCJIKOB.
HeszameHumMble W 3aMeHUMBIE AMHUHOKUCIOTHL. AMUHOKHUCIOTHBIM COCTaB.
YPOBHU CTPYKTYphI OEJIKOBOM MOJIEKYINbI (MIEpBUYHAS, BTOPUYHAsS, TPETUYHAA U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHUE CBOIcTBa OenkoB. buosornuyeckue
(dbyHKIIMHA OEITKOB.

®epMeHTHl — Ouooruueckue kartanuzatopbl. CTpoeHue (QepMeHTa: aKTUBHBIN
HeHTp, cyoctpaTtHas crneuuduunocts. Kodepmentsl. Burtamunsl. OTinuuns

Q)epMCHTOB OT HCOPTraHNYCCKHUX KAaTAJIN3aTOPOB

3.3

VYrneBopl: MOHOCAaxXapuabl (IVIIOKO3a, pubo3a U J1e30KCcUprud03a), Iucaxapuibl
(caxapo3a, J51aKTO3a) M MOJUCAaxXapuabl (Kpaxmaji, TJIMKOTeH, LeJUIII03a).
buonornyeckue GyHKIIUN YTIEBOJIOB.

Jlunuasl:  TpUrMuepuabl,  crepouibl,  ¢dochonunuapl.  ['mapodunbHo-
ruspooOHble cBoMcTBa. buonornueckue ¢yHkuuu sunuaoB. CpaBHeHHE

YrieBoJ0Bs, OCIIKOB H JIMIIUOB KaK UCTOYHHUKOB S3HCPTIUU

3.4

Hyxneunossie kucnotsl: JIHK u PHK. Hykneotuasl — MOHOMEpPBI HyKJIEHHOBBIX
kucnot. Crpoenne u ¢ynkuun JIHK. Crpoenne u ¢ynkinun PHK. ATO:

CTpoeHHUe U PyHKIUU




3.5

Hwuronorusa — Hayka o kietke. Knerounas teopust. MeTo bl u3y4eHus KIETOK

3.6

Knerka kak nemnoctHas xuBasg cucreMa. OOmue MpU3HAKH KIETOK: 3aMKHYTast
HapyxHas mMemOpana, mojekynsl JJHK kak reHermdeckuidl ammapaT, cucTema

cuHTEe3a Oeka

3.7

Tunsel KeTok: 3ykapruoTuyeckass U npokapruoruyeckas. OCOOEHHOCTH CTPOECHUS
npokapuotuueckol  kierku. Kiierounas crenka Oaktepuil.  CtpoeHue
JYKapUOTHYECKON KJeTKU. OCHOBHBIC OTIMYMS PACTUTEIHHOM, >KMBOTHOM H

IpUOHOM KIIETKU

3.8

[loBepXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAs CTEHKAa, IJIMKOKAIMKC, HX
¢ynkimu. [lnazmatrnueckas memOpaHa, e€ cBoiicTBa U pyHkMu. Lluronnazma u eé
opranoujipl. OHOMEMOpaHHbIE OPraHOWbl KJIETKU: JHJOIIa3MaThyecKas CeTh
(OIIC), ammapar T'onbmku, 1m3ocombl. [lomyaBTOHOMHBIE OpPraHOUIBI KIIETKH:
MHUTOXOHJIpUH, IAacTUIbl. [IponcxokieHne MUTOXOHAPUA W TIacTui. Buibl
miactua. HememOpaHHble OpraHouibl KIETKH: PUOOCOMBI, KJIETOYHBINA LIEHTP,

PECHUYKH, KT'YTHUKH. q)}IHKHI/II/I OpPraHona0B KIICTKH. Bxarouenns

3.9

Anpo — perynsaTopHblii neHTp KieTku. CTpoeHue sapa: saepHas 000JI0uKa,

KapuoIiuiasMa, XpoMaTuH, AAPBIIIKO. XpOMOCOMI)I

3.10

TpaHCOPT BEILIECTB B KJIETKE

}KI/I3H6I[65[TGJ'IBHO CTh KJIICTKH

4.1

OOmeH BemiecTB, WM METa0o0In3M. AcCCUMUIAINS (TUTACTUYECKH OOMEH) |
JTUCCUMUIISALINAS (PHEPTETHYCCKU OOMEH) — JIB€ CTOPOHBI €IMHOTO TpoIecca
Merabosm3ma. Turmbl oOMeHa BelecTB: aBTOTPO(HBIN U reTepoTpodHbIA. Poib

(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUN SHEPTUH B KIETKE

4.2

dotocunTe3. CBeroBast U TeMHOBas (asbl hoTocuHTe3a. Peakiuu poTocunTesa.
OddextuBHOCTL PoTOCHMHTE3a. 3HAaUeHUE (POTOCHHTE3a IS KU3HHU Ha 3emile.
Bnusiaue ycnmoBuwit cpenbl Ha (OTOCHHTE3 W CHOCOOBI  TOBBIMICHHS €rO
IPOJAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XEMOCHHTE3HpYIIIue OakTepuu. 3HAUCHHE XEMOCHHTE3a s

JKA3HM Ha 3emiie

4.3

9HepreTH‘IeCKHﬁ OOMeH B KIIETKE. Pacmiennenue BCIICCTB, BBIACIICHHUEC U
AKKYMYJIIMPOBAHUEC OSHEPrun B KIICTKEC. OTarbl OHEPTCTUYCCKOTO oOMeHa.
I'mukonus. EpO)KeHI/IC n €ro BHUIEBI. KHCJ’IOpO)IHOG OKHCJICHHUEC, WU KIJIICTOYHOC

npixaHue. DPPEeKTUBHOCTh IHEPTeTUYECKOT0 OOMeHa

4.4

Peakiiun matpuuHoro cuntesa. ['enernueckas nndopmanus u JJHK. Peannzanus
reHeTu4eckoil mHpopmanuu B KieTke. ['eHeTHdeckuii KOJ M €ro cBoiicTBa.
Tpanckpunius — marpuunblii cunate3 PHK. Tpancnmsmus — O6uocunTe3 Oenka.

Koauposanue aMmuHokHCIOT. Posib prbocom B OMOCHHTE3€e Oerka




4.5

Hexnerounsie ¢opmbl ku3HH — BHpYChl. Mcropusi otkpeitus BupycoB (/.M.
WBanoBckmii). OCOOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
bakrepuodaru. boye3sHu pacTeHHid, >KUBOTHBIX M 4YEIIOBEKa, BBI3BIBACMEIC
Bupycamu. Bupyc nmmynonepunura yenoseka (BMY) — Bo3dynurens CIIN/da.

[IpodunakTrka pacpocTpaHeHUs] BUPYCHBIX 3200 ICBaHHIA

PasMHOkeHNE 1 MTHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

KieTounslii 1WKI, WM KU3HEHHBIA MK KIeTKU. MHTepdasza u MHUTO3.
[Ipoueccel, npoTekatomue B uHTEpdaze. Permkanus — peakuuss MaTpU4YHOTO
cunte3a JIHK. Crpoenne xpomocom. XpomMOcOMHBIH HabOp — KapUOTHIIL.
JuniouHBIH W TAlUIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XPOMATHJIBI.
[lurtonornyeckne OCHOBBI PA3MHOXEHUS W HWHAMBUIAYAJIbHOTO Pa3BUTHS
OpraHNU3MOB.

Henenue xierkn — muto3. Cragum mutosa. [Ipouecchl, mpoucxopsimue Ha

Pa3HBIX CTAAUAX MUTO34A. bromornaeckuii CMBICII MHUTO3a

5.2

@opMBI pa3MHOXKEHHSI OPraHW3MOB: Oecrosioe M TojoBoe. Bumsl Gecrmosoro
pa3sMHOXEHHS: JIeIEHHEe HaJBO€, IOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CIIopooOpa3oBaHue, BEreTaTHBHOE pPa3MHOXEHHE. HckyccTBeHHOE

KIIOHUPOBAHUE OPraHU3MOB, €0 3HAUYCHUEC IJIA CCIICKIIUU

5.3

[TonoBoe pa3MHOXKEHHE, €T0 OTINYNS OT OECIOJIOrO.
Meiio3. Cramuu Meiio3za. Ilpouecchl, mpoucXOonsflue Ha CTagusix Menosa.
IToBenenue xpomocoM B Meino3e. Kpoccunrosep. buonorndeckuii cCMbICT U

3Ha4YeHUE MeHo3a

5.4

I'amerorenes — nmpoiiecc 00pa3zoBaHMs MOJOBBIX KJIETOK y *KUBOTHBIX. [lonoBbIe
JKeJe3bl: CEMEHHUKH U AUnYHUKUA. OOpa3oBaHME W Pa3BUTHE MOJOBBIX KIETOK —
rameT (crepMaTro3ouj, SileKiieTka) — cuepmaToreHe3 u ooreHe3. OcoOeHHOCTH

CTPOCHUA ﬂﬁHCKJIeTOK " CIICPMATO30M10B. OHJ'IO,Z[OTBOpCHI/Ie. HapTeHOl"eHe3

5.5

WnnuBuayansHoe  pa3Butue  (OHTOTEHE3).  OMOpHOHAJIbHOE  pa3BUTHE
(amOpuorenes). Itanbl SMOPUOHATLHOTO PAa3BUTHSA Y MO3BOHOUYHBIX KHUBOTHBIX:
npobnenue, ractpynanus, opraHoreHes. IloctamOpuonansHoe paszButue. THIbI
MOCTAMOPHUOHAIIBHOTO PA3BUTHS: MpsiMOe, HempsiMoe (IMunHO4YHOe). BrusHue
Cpelbl Ha Pa3BUTHE OPraHU3MOB; (DaKTOPbI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
YPOJCTBA.

Pocrt u pa3zsurtue pacteHuil. OHTOreHe3 IIBETKOBOIO PACTEHUs: CTPOCHUE CEMEHH,

CTaluu pa3BUTHA

HacneacTBeHHOCTh M H3MEHYUBOCTD OpraHnu3sMoOB

6.1

HpenMeT M 3aa4u IrCHCTUKH. I/ICTOpI/ISI Pa3BUTHA I'CHCTUKH. Bknan pOCCHﬁCKHX

n 3ap}I6e)KHLIX y‘-IéHLIX B  pa3BUTUC T CHCTUKMU. Metoasl T'€HETUKU




(TrubpuAOIOTUYECKHIA, LIUTOTC€HETUYECKUH, MOJIEKYJIIPHO-T€HETUUECKH ).
OcHoBHbIE T€HETUUYECKUE NOHATUS. ['eHeTnueckas CUMBOJIMKA, UCIIOJIb3yeMas B

CXEeMaxX CKpELIMBAHUI

6.2

3aKOHOMEPHOCTH HAaCJIeIOBaHUsI TMPU3HAKOB, ycTaHOBJIeHHBIE . Menaenem.
MoHOrHOpUIHOE CKpelIuBaHUe. 3aKOH eIUHO00pasus THOPHIOB IIEPBOTO
nokosieHus. [IpaBusio JOMUHUpOBaHUS. 3aKOH PpACIICIICHUS TMPU3HAKOB.
I'unioresa uncroTel ramet. [10JIHOE U HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuHoe CKpellrBaHue. 3aKOH HE3aBUCHMOTO HACJICOBAHUS MPH3HAKOB.
[{utoreHeTn4ecKkne OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS. AHAIU3UPYIOIIEE
ckpeniuBanue.  Vcnonp3oBaHWE — aHATM3UPYIOMIETO  CKPEUIMBAHMUS — JJIA

OTIpe/IeNIEHUs] TeHOTHUIa 0CO0U

6.3

CuerieHHoe HacnefoBaHue npusHakoB. Pabora T. Moprana no cuenjieHHOMY
HaclenoBaHUIO TreHoB. Hapymenuwe cremieHuss Te€HOB B pe3ysbTare
KPOCCHHIOBepa. XpOMOCOMHAasi Teopus HacJIeACTBEHHOCTH. [eHeTnueckue
KapThl.

I'enernka mosa. XpoMOCOMHOE OINpeNeTeHue Moja. AYTOCOMBI M IOJOBBIE
XpOMOCOMBI. I'omorameTHele © TeTCpOraMETHLIC OPraHU3MBI. HaCJ'IeJIOBaHI/Ie

IIPHU3HAKOB, CHCIIJICHHBIX C I10JIOM

6.4

H3menurBocTh. BHABl M3MEHUMBOCTH: HEHACJIEACTBEHHAs M HAcjeJACTBECHHAS.
Ponb cpenbl B HEHACIENCTBEHHOW  W3MEHUYMBOCTH.  XapaKTEPHUCTHKA
MOJM(DUKAITMOHHOW W3MEHYMBOCTH. BapuanuoHHBIM psAaq U BapUaIllMOHHAS
kpuBasi. Hopma peaknum mpusHaka. KoymuecTBeHHBIE M KadyeCTBEHHBIE

IIPU3HAKH U UX HOPMaA pCaKInu. CpolicTBa MO,Z[PI(bPIKﬂHHOHHOﬁ N3MCHYHUBOCTH

6.5

HacnencTtBenHas, WIM TIE€HOTHIIMYECKAs, H3MEHYMBOCTh. KoMOHMHATHBHAs
W3MEHYMBOCTh. MeH03 M TOJOBOW TIpollecC — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTallmoHHass W3MEHYMBOCTh. Kiaccubukamus MyTaruii:
TeHHbIE XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MPUYUHBI MyTaluii. MyTareHHbie
(bakTOphI. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIEACTBEHHON n3MeHunBocTr H. 1.

BasuioBa

6.6

I'enetnka uyenoBeka. KapuoTtun denoBeka. OCHOBHbIE METOJbl TI'€HETUKU
YeJoBeKa: reHeaNorn4eckui, OJIM3HELIOBBIH, LIUTOT €HETHUUYECKHH,
OMOXMMHUYECKUH, MOJEKyIsIpHO-TeHeTndeckuil. CoOBpeMeHHOe OmpezeeHne
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHHPOBAHNE, TEHOTUIIMPOBAHKUE, B TOM UYHUCIIE C
nomotpto [I[P-ananuza. HacnencTBeHHble 3a00jieBaHMS YENOBEKA: T'€HHBIE
601€3HM, OOJIE3HU C HACJEACTBEHHON NpPEnpacoioKeHHOCThIO, XPOMOCOMHbBIE
6one3nn. ComaTuyeckue W TeHepaTuBHble MyTaluu. [IpUHIMIBI 310pOBOTO
oOpa3a JKM3HH, JAMArHOCTUKM, MPOQWIAKTUKA U JICYEHUS TE€HEeTHMYECKHX

0oJIe3HEH. MeauKo-reHeTHUECKOE KOHCYJIbTUPOBAHHUC. 3HaueHHue MEIUITUHCKOM




TCHCTUKU B MPCAOTBPAICHUN U JICUCHUHN I'CHCTUYICCKUX 3a00JIEBaHHI YeII0BEKa

Cenekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOT U

7.1

Cenekuusi Kak Hayka W TpOLIECC. 3apOKJICHUE CEJICKIHUH M JIOMECTUKAIIUs.
Yuenne H.M. BaBuimoBa o0 TIeHTpaX TNPOUCXOXKJICHUS ¥ MHOT000pa3us
KYJIbTYPHBIX pacTeHui. LIeHTpbI MPOUCXOXKACHUS JOMAITHUX XKUBOTHBIX. COpT,

opo/ia, MTaMM

7.2

CoBpemeHHbIE METOJIbl CelNeKIUMU. MaccoBbli U HMHIAUBUAYAJIbHBIM OTOOpHI B
CEJIEKIIMM pacTeHUi M KUBOTHbIX. OIleHKa 3KcTephepa. bian3kopoacTBeHHOE
ckpemuBaHue — HMHOpuIMHr. Yucrtas nuHusA. CKpelMBaHWE YWUCTBIX JIMHUH.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHoe ckpeniyBaHue — ayTOPUAMHT.
Otnanénnass rulOpummzanus u e€ ycnexu. VICKycCTBEeHHBIH MyTareHe3 u
MIOJy4EHUE TOJIMIUIOUIOB. JIOCTHIKEHMS CEJNEKUMU pPAcTeHUM, >KMBOTHBIX H

MHKPOOPTraHU3MOB

7.3

buoTtexHoJIOTMS KAk OTpaciib MPOU3BOJACTBA. ['€HHas WHXEHEpHUs. Tarbl
co3ganusi pexkomOunHantHoW JIHK wu Tpancrennbix opranusmon. Kietounas
nHxeHepusa.  Knerounele  KyiabTypbl. MUKPOKIOHAJbHOE  Pa3MHOKEHUE
pacrenuii. KioHupoBaHHE BBICOKONPOIYKTUBHBIX  CEIbCKOXO3SMCTBEHHBIX
OpraHU3MOB. ODKOJIOTHYECKHE W 3THueckue mpoodsiembl. MO — reHeTHuecku

MOAU(PHUIMPOBAHHBIE OPTaHU3MbI

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

DBOMIOIMOHHAS OMOIOTUS

1.1

DBOJIIOLMOHHAS TEOpUs U €€ MECTO B OMOJIOTHH.

CBunerenbctBa  dBoJiOLMU.  [laneoHTONOTHYECKUE:  MOCIENOBATENBHOCTD
MOSIBJICHUS BHJIOB B MAJICOHTOJOTUYECKOW JIETOMHUCH, NepexojHble (HOpMBI.
buoreorpaduueckue: cxoactBo u paznuuue ¢ayH U (HIOp MaTEpUKOB U
OCTPOBOB. OMOPHUOJIOTMYECKHE: CXOJICTBA U PA3IUYHSI SMOPUOHOB Pa3HBIX BUJIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJIOTHYHBIE,
pYIMMEHTapHBbIE OpraHbl, aTaBU3Mbl. MOJEKYISIpHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHW3MOB HACTIEJICTBEHHOCTH M OCHOBHBIX META0OMUYECKHX MyTeHd y BceX

OpraHnu3MOB

1.2

3BOJ’IIOI_II/IOHHEUI TCOpHUA 4. I[apBI/IHa. HpeI[HOCBI.HKI/I BO3HUMKHOBCHUA

AapBUHH3MA. Z[BI/I)KYH_II/IC CHJIbI 95BOJJIOIIMHM BHJIOB IIO I[apBI/IHy (I/I36BITO‘{HOC




Pa3MHOKEHHE MPU OrPAHMYEHHOCTH PECYPCOB, HEOMpEneIEHHAsT U3MEHYUBOCTD,

00opr0a 3a CyIEeCTBOBAHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Teopuss sBoound (CTD) u  OCHOBHbIE €€ TOJIOKEHUS.

MuxposBomtouus. [lonynmanus Kak eIMHULA BUAA U 3BOJIOLHI

1.4

JBwxymue cuibl ((HakTOphl) HBOJIONUU BUAOB B Mpupoje. MyTalmoHHBIHN
nporecc ¥ KOMOWHATHBHAS M3MEHYMBOCTH. llOMynsnMOHHBIE BOJIHBI M ApEHd
reHoB. M3omsmus u murpamusi. EcrecTBeHHBIN 0TOOp — HampaBistomuil pakTop
sBoJIIOLIMU. DPOPMBI €CTECTBEHHOT'O 0TOOpA.

[IpucnocobneHHOCT,  OpraHU3MOB KakK  pe3yinbTaT dBoyouuu. [Ipumepst
MPUCTIOCOOIEHUH Y Oprann3MoB. ApoMop(do3bl U HANOAJANTALIUH.

Bun u Bunoo6paszosanue. Kputepun Bujga. OcHoBHbIE (POPMBI BUI000Opa30BaHUS:

reorpagpuyecKkoe, IKOJIOTHIECKOEe

1.5

Makpossomtonusi.  PopMbl  dBoMIOLMU:  (UIIETUYECKas,  JIMBEPreHTHas,

KOHBEpreHTHas, napamienbHas. HeobpaTtumocTs 3BotoIMN

Bo3HUKHOBEHME M pa3BUTHE )KU3HU HA 3eMIIe

2.1

HOH&Y‘IHBIG MNpEACTABJICHUA O 3apOXIACHUN JKHU3HH. HaquHe THUIIOTE3bI
BO3HMKHOBEHHS KHU3HUM Ha 3emiie: aOuoreHes W MaHCIepMHs. XUMUYecKas
SBOJIIONMS. ODKCIEPUMEHTAIbHOE TMOATBEP)KIECHUE XHUMHYECKOW 3BOJIOIUH.
Hauanpabie stanmbr 6uonornyeckoi spomornuu. ['mnoreza PHK-mupa. Ilepsoie

KJICTKHU U UX 3BOJIOLMA. (-DOpMI/IPOBaHI/Ie OCHOBHBIX I'PYIIII )XUBBIX OPraHu3MOB

2.2

Pa3zButue xu3Hum Ha 3emiie 1o 3paMm U nepuoaam. Karapxeil. Apxeickas u
npotepo3oiickas dpbl. [lameosolickas spa U e€ mepuoabl: KEeMOPUUCKHIA,
OPJOBUKCKUM, CUIYPUMCKUM, JIEBOHCKHH, KaMEHHOYTOJIbHBIM, IEPMCKUI.
Me3zo3oiickas 3pa U €€ MepHroibl: TPUACOBBIN, OPCKUA, MEJIIOBOM.

KaiiHo3olickas 9pa u €€ mepuonabl:  MaJCOTEHOBBIA,  HEOTEHOBBIN,
AQHTPOTOTEHOBBIA. XapakTepUCTHKa KJIMMaTa U TEOJIOTMYECKUX MPOIIECCOB.
OcHOBHBIE 3Tarnbl HBOJIIOLIMN PACTUTEIBHOTO U dKUBOTHOTO MUPa. ApOMOP(O3HI Y
pacTeHUid U >KUBOTHBIX. [losiBIeHuWe, pacuBeT U BBIMHpPAHUE TPYII >KUBBIX

OPraHnu3mMoB

2.3

Cucrema OpraHu4eCckKkoro Mupa KaK OTpaKCHHUC 3SBOJIIOLIUU. OcHOBHBIC

CUCTCMATUYCCKUC I'PYIIIIBI OPIraHU3MOB

2.4

9BOJ’IIOI_[I/I$I YCIOBCKaA. AHTpOHOJIOFI/IH KaK HaykKa. PazButue Hpe,[[CTaBJ'ICHI/Iﬁ 0
IMPOUCXOKACHUN YCIIOBCKA. MeTto b1 HU3YUYCHUA aHTPOIIOTCHE3a. CXO,Z[CTBa n
pasiinvius 4€JI0OBCKA U ) KUBOTHBIX. CucreMaTH4ecKoe IOJI0KCHUE YSI0BEKa.

I[BI/I)KYH_[I/IC CHIJIBI ((I)aKTopBI) AHTPOIIOTCHE3Aa. HacnencrBeHHas M3MEHUYHUBOCTh U




€CTeCTBEHHBIH 0TOOp. OOUIeCTBeHHBIH 00pa3 >XKWU3HU, HM3TOTOBJICHUE OPYIUN

TPY/a, MBILICHHUE, PEYb

2.5

OcCHOBHBIE CTaJUM W BETBU HBOJIIOLIMM YEJIOBEKA: ABCTPAJIOMMUTEKH, YenoBek
ymenslid, YenoBek mnpsamMoxonaunui, YenoBexk HeanaepranbCkuil, YenoBek
pazymHblid. Haxonku HMCKONaeMbIX OCTaHKOB, BPEMs CYILIECTBOBaHHUS, 00JIaCTh

pacmpocTpaHeHus, 00bEM FOJIOBHOTO MO3ra, 00pa3 KU3HH, OPYIUs

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBILINE pachl: €BPOIEOMIHAs (E€Bpa3uiicKas),
HErpo-aBCTpaIouHas (3xBaTOpHANIbHAA), MOHTOJIOUIHAs (a3marcko-
amepukaHckasi). YepTbl NpucrocoOIeHHOCTH MPEACTaBUTENEH YETIOBEUECKUX pac

K YCIIOBHMSIM CyIIE€CTBOBaHMs. EAMHCTBO yenoBeueckux pac. Kputuka pacuzma

Opranu3Msl ¥ OKpyXkarolas cpea

3.1

OKonorus Kak Hayka. 3aJjauyd M pasfiesibl AKOJOTMH. MeToIbl KOIOTMYECKHX
uccienoBaHui. DKosornyeckoe MUpoBo33peHue. Cpeapl 00MTaHNsS OpPraHU3MOB:

BOJHad, HA3EMHO-BO3AylIIHAsA, TIOUYBCHHAA, BHYTPUOPraHU3MCHHAs

3.2

Okonoruyeckre  (aktopel. Knaccudukamus — skosiornyeckux  (pakTopos:
abuoTuyeckre, OHOTUYECKHME M aHTpOIOreHHble. JleficTBHE SKOIOrHYecKux

(hakTOpOB Ha OPTraHU3MBI

3.3

AbGuoTtnueckue (akToOphl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTOMEPHOAN3M.
[Ipucrocobnennss OpraHM3MoOB K  JCHCTBUIO  aOMOTHYECKUX  (PaKTOPOB.

buosiornueckue puTMbl

3.4

buotnueckue QakTopbl. Buabpl OMOTHYECKHUX B3aUMOJICHCTBUI: KOHKYPCHIIHS,
XMUIIHAYECTBO, Mapa3UTHU3M, MYTyalu3M, KOMMEHCAIu3M (HaxjieOHHYeCTBO,
KBapTUPAHTCTBO),  aMEHCAJM3M, HEUTpaau3M. 3HaueHHe  OUOTHUYECKUX

BSaHMOHeﬁCTBHﬁ JJI1 CYIIECTBOBAHUA OPraHU3MOB B ITPUPOJHBIX COO6IH€CTB3X

3.5

OKOJIOTHYECKHE XapPaKTCPUCTUKHU MOIYJIAINH. OCHOBHEBIE I1I0Ka3aTciIin
IomyJsiquu: 4YUCJICHHOCTb, INNIOTHOCTBb, POXKAACMOCTb, CMEPTHOCTb, IIPHUPOCT,

MUrpamnus. I[I/IHaMI/IKa YUCJICHHOCTH IOIYJISINUU U eé peryidanugd

COO6IJ_ICCTBa H 3KOJIOTHYCCKHUE CUCTCMBI

4.1

CoobmiecTBO opraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHJIOBas,
IPOCTpaHCTBEHHAs, Tpoduyeckass (muieBas). Buasl-nomuHaHThl. CBsi3H B

OHOIIEHO3E

4.2

Dkonorudeckre cucteMbl (9kocuctembl). [lonsTHe 00 dJKocucTeMe U
OouoreonieHo3e. DyHKIMOHATbHBIE KOMIIOHEHTBI HSKOCHUCTEMBI: IPOIYLIECHTHI,

KOHCYMCHTbBI, pCAYLCHTBI. prrOBOpOT BCIICCTB U MOTOK S3HCPIrun B 3KOCUCTCMEC.




Tpoduueckue (nMUIIEBbIE) YPOBHU OJKOCHUCTEMBI. [lWieBble IemM © CeTH.
OcHOBHBIE TOKa3aTeIM 3KOCHCTEMBbI: OMOMacca, MPOAYKUHUS. DKOJOTUYECKUE
NUpaMHUbl: TMPOAYKIMHM, YHUCIEHHOCTH, OuomMacchl. CBOICTBAa 3KOCUCTEM:

YCTOMYUBOCTD, CAMOPETYIISLMS, pazButue. CyKieccus

4.3

[Ipupoaubsie sK0CHCTEMBI. DKOCUCTEMBI 03Ep U peK. DKOCUCTEMA XBOMHOTO WIIU
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOT€HHBIE 3KOCHUCTEMBI. ATpPO3KOCHUCTEMBI. Ypbo3KkocucTeMBL.
Buonornyeckoe u X0341HCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.
buopazHooOpazue kak d¢akrop ycroWumBocth dKocucteM. CoxpaHeHHe

OMOJIOTUUECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenne B.W. Bepnanckoro o Ouocdepe. ['panuipi, coctaB U CTpyKTypa
ouocdepsl. Kuboe BemecTBO U ero ¢GyHkiuu. OcoOEHHOCTH OMOCdepbl Kak
r06anpHOM AKOCHCTeMBbI. JlMHaMHUYecKoe paBHOBECHE U oOOpaTHasi CBS3b B
ouocdepe. KpyroBopoThl BemecTB W OHOTCOXHMMHUYECKHE ITUKIBI JJIEMEHTOB

(yrnepona, a3oTa). 30HaAIBHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

UenoseuectBo B Ouochepe 3emin. AHTpONOTEHHBICE M3MEHEHUs B Omocdepe.
['moGanbHBIE SKOJOTUYECKHUE TPOOITIEMBI.
OcHOBa palMOHAILHOTO  YOpPAaBJIEHUS MPUPOIHBIMHU pecypcaMu U HUX

ucnosb3oBanue. JIoCcTKeHNs OMOIOTUH U OXPaHa MPUPOIbI
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