MHMHHUCTEPCTBO IMTPOCBEIIEHUSI POCCUICKOM ®EJNEPAIINA
MuHHCTEpCTBO NPOCBELEHUS], HAYKH M 110 /IeJIaM MOJIOAeKH
KabGapanno- bankapckoii Pecniy0imnku
Yupasjenue o0pa3zoBanusi Tepckoro MyHUIMNAJLHOI0 paiioHa
MyHuuunajibHoe Ka3eHHOe 001eo0pa3oBaTesibHOE YUpekIeHue
"Cpenusisi o61eodpa3zoBarenbHas mkosaa Ne4 um. P.U. Ab6azosa rn Tepex"

PACCMOTPEHO

Ha 3aceganuu MO yuurenei
T'YMaHUTapHOTO IUKJIa

Mamuena A A

ITporokos Nel
oT «30» aBrycra 2023 .

COI''TACOBAHO

3aMecTUTeNb JUPEKTOPA 110
YBP

Komepona 3.X.

[Iporokon Nel
oT «31» aBrycrta 2023 .

PABOYAS TIPOI'PAMMA

(ID 1500716)

YTBEPX/IEHO

Hupexrop
Ymapora M.A.

[Tpuxa3z Ne 45/3-n
oT «31» aBrycra 2023 .

yueOHoro npeamera «buoJsiorusi. ba3oBblii ypoBeHb)

it oOydarommxcst 10 — 11 xmaccos

Tepex 2023



IHHOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
NOIX0A0B K (opMupoBaHHIO cojepkaHus ydeOHoro mnpenmera «buonorus» cocraBuim:
koHHenrtyanbHble nosioxkeHnss @PI'OC COO o B3auMOOOYCIOBIEHHOCTH IENEH, COJepKaHMUS,
pe3ysIbTaToB OOyUeHUsST U TPEOOBAHMI K YPOBHIO IOJTOTOBKH BBIITYCKHUKOB, IOJIOXEHHS 00
Oo0MmMX HEesIX W MPUHIHUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero oopaszoBanus B Poccuiickoit denepanmm, a TakkKe MOJIOKESHUS O CHeIH(pUKe OHOJIOTHH,
e 3HaYCHWU B TO3HAHWU >KUBOW MPHUPOIBI M OOECIIEYCHUH CYIIECTBOBAHUS YEJIOBEYECKOTO
oOmiectBa. CoriiacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEICIICHBl OCHOBHBIE (DYHKIUHU MPOTPaMMBI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o Omosioruu naét mpencTaBlIeHue o 1EesIX, 00 00IIel cTparerun ooydeHus,
BOCIIMUTAHUS M Pa3BUTHsI OOy4aromuXcs cpencTBamMu ydeOHoro mpeamera «buomorusy,
ompenenseT 00sA3aTeNbHOE MPEIMETHOE COJICpPKAHHUE, €r0 CTPYKTYPY, pacmpeelieHHe I10
paszgenaM M TeMaM, PEKOMEHIYeMYIO IMOCIIEeI0BaTeIbHOCTh M3y4YeHUsI ydeOHOTO Marepuaia c
YIETOM MEXIPEIMETHBIX M BHYTPUIIPESIMETHBIX CBSI3€H, JIOTHKH 00pa30BaTeILHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYarOIINXCA.

B mporpamMMe mo OHWOJIOTMM TaKKe YYHUTHIBAIOTCS TPEOOBAHHS K IUIAHUPYSMBIM
JUYHOCTHBIM, METANpEeAMETHBIM M IPEJAMETHBIM pe3yibTaTaM oOydeHHS B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JEATEIHHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCS O
OCBOEHHIO COJICPKaHUS OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Oumosornm (10—11 xmaccel, 6a30BBIii YPOBEHb) pEaIM30BaH IMPUHIIUII
MIPEEeMCTBEHHOCTH B H3y4YeHHHM Ouosoruu, Omaromapss 4eMmy B HeW MpocMaTpuBaeTCs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JHYHOCTH, SKOJOTHYECKOTO  MBIIUICHHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KHM3HU U OEpeKHbIM OTHOILIEHHWEM K OKpyKarouei
npupoaHoit cpezne. llosTomy Hapsay ¢ u3ydeHHeM OOILIEOMONIOTMYECKUX TEOpHUH, a TakKkKe
3HAHUN O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINUX B HUX
MPOLIECCOB B MPOrpaMMe IO OHMOJOTMH YJEIIeHO BHHUMAaHUE HCIOJb30BAHUIO MOJIy4E€HHBIX
3HAHWUN B IOBCETHEBHOM XKU3HU AJISl PEILICHUs NMPUKIAIHBIX 3a/1a4, B TOM YHCIe: TPO(UIaKTUKN
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YelIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBAaHHUS HKOJIOTUYECKH 1I€TIeCO00pa3HOTO MOBEACHHS B OKpYXKarollel MpUpOJHOI cpele,
aHallM3a BIMSHUS XO3AWCTBEHHOM [EATEIBHOCTH 4YeJOBEKa HAa COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJAHON HAMpPaBJIEHHOCTH Y4eOHOTO
npeaMera «buoNOrus» MPOAUKTOBAHO HEOOXOIUMOCTBIO 00€CIeYeHHs YCIOBUM ISl pEIICHHUS
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHHe y OOYYarOIIUXCS CHOCOOHOCTH aJalTUPOBATHCS K H3MEHEHHSM JHUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

buosioruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUs 3aHUMaeT BaxkHoe Mmecto. OHa
obecrieunBaeT (GopMupoBaHHE y OOy4alOUIUXCsA NPEACTABICHUNH O HAYyYHOW KapTUHE MHpAa,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMYUTENbHBIX PU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOJIOLUHU, CO3MAET YCIOBHUS Ui TO3HAHUS 3aKOHOB JKHUBOHM TMPHPOJBI,
(dbopmupoBanus (PYHKIIMOHATFHOW T'PaMOTHOCTH, HaBBIKOB 3/I0pOBOro u OezomacHoro oOpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOIIEHUS K )KHBOU MIPHUPOJIE U YETIOBEKY.

Bonpimoe 3HaueHue OHWONOTHSI UMEET TaKXkKe JJs pPEIIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIIMX 33Ja4u CpeHEero oouero oopa3oBaHus, couuanuzanuu odydaromuxcs. M3ydenne



ouosorun oOecrieynBaeT yCIIOBUS ISt (dbopmupoBaHus MHTEIJUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYIBTYpPBI, CIOCOOCTBYET
MHTETpalul OUOJIOTUYECKUX 3HAHUN C MPEACTABICHUSAMH W3 JAPYTUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHH U Teorpaduu. HazBanHbIe TIOJI0KEHHUS O MpeIHa3HAYCHUH YIeOHOTO
npenmera «buonorus» cocTaBWIM OCHOBY Ul ONPENENIEHUS IMOJAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHUIO €TO COJAEPKAHUS, IPEJICTABICHHOIO B IIpOrpaMMe 10 OMOJIOTHH.

OT10op coneprxkanust yueOHoro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIEH C
MO3ULUH KyJIbTYpOCOOOPa3HOTO MOAX0/a, B COOTBETCTBUM C KOTOPHIM OOYydaroUIuecs: JOJKHbBI
OCBOUTH 3HAHHS M YMEHHS, 3HAUYUMBIC i1 (pOopMUpOBaHUS OOMIEH KyIbTYpHI, OTPEACISIONINE
a/ICKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXaloUlell NpUpOAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW KU3HU U MpaKTHUeCKou aesrenbHocTH. Oco0oe MecTo B 3TOM cHCTeMe 3HAHUU
3aHMMAIOT DJIEMEHTBHl COJEP)KAaHMs, KOTOpbIE CIyKaT OCHOBOM i  (QOpMHUpOBaHUS
MIPEJICTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LEHHOCTHBIX
OpHEHTAIMIX JTMYHOCTH, CHOCOOCTBYIOIINX I'YMaHU3allUK OMOJIOrMYECKOro 00pa3oBaHM .

CrpykTypupoBaHUE coOJiepKaHUsl y4eOHOro Marepuaiga B IporpamMmme Mo OuoJIoTHuu
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
KUBOW TIPUPOJBI, O €€ YpPOBHEBOM OpraHM3alMi W SBOJIONMHM. B cOOTBETCTBMM C 3TUM B
CTpYKType yueOHoTro npeamera «bHojorusy BbIIENIEHBI CIEAYIOUINE COAepKaTeIbHbIe JINHUU:
«buonorus kak Hayka. MeTo/pl HaydHOTO NO3HaHUs», «KieTka kak Ouosiorndyeckas CUCTEMa,
«Opranusm Kak OuoJsiornyeckas cuctema», «CucreMa U MHOTooOpa3ue OpraHMyecKoro Mupay,
«IBOJIIOLUS JKUBOW MPUPOABDY, « IKOCUCTEMBI U MPUCYITUE UM 3aKOHOMEPHOCTH Y.

Henp u3ydyenus ydeOHOro mnpeamera «buosnorus» Ha 06a30BOM YpOBHE — OBJAJCHHE
oOy4aromUMHUCs 3HAHUSAMU O CTPYKTYpHO-(DyHKIIMOHQJIBHOW OpraHu3alMd HUBBIX CHCTEM
pa3sHOro paHra u MpUOOpETeHNEe YMEHHH MCII0JIb30BaTh 3TU 3HAHUSA Ul TPAMOTHBIX JI€HCTBUI B
OTHOILIEHUH O0BEKTOB >KMBOM MPUPO/IbI U PEILIEHUs Pa3IMUHBIX KU3HEHHBIX MPOOIIEM.

JlocTikeHne Lenu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 6a30BOM YpOBHE
o0ecreunBaeTcsl pelIeHUeM CIeAYIOIUX 3a1ay:

OCBOEHHME OOYYalOIIMMHUCA CUCTEMbl 3HAaHUH O OHOJOTMYECKUX TEOPUAX, YUEHHSIX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBWiaX, CIYXKaIlUX OCHOBOW I (OPMHUPOBAHUS
IIPEICTAaBICHUM O ECTECTBECHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAY4YHOIO IO3HAHUA,
CTPOEHHUH, MHOIo0OpasMM U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOI'O YPOBHS OpraHM3aluy,
BBIJIAIOIINXCSI OTKPBITUSX U COBPEMEHHBIX MCCIIEI0OBAaHUAX B OMOJIOTUH;

¢dopmupoBaHue y oOy4arolUXCs IMO3HABATENbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKUX
crocoOHOCTEH B Mpoliecce aHajau3a JaHHBIX O MyTAX Pa3BUTHUA B OMOJOIMM HaydHBIX B3IJISJIOB,
U U MOAXO00B K U3yYEHHIO )KMBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3aLUu;

CTaHOBJIEHHME Yy oOOydaroumuxcsi oOmeld KyabTypbl, (QYHKIMOHAJIBHOM I'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH U OLIEHUBAThH SIBICHHS OKPYXAIOLIEro MUpPA >KUBOW NMPHUPOJIBI HA
OCHOBAHMU 3HAHUH U ONIBITA, OJYYEHHBIX PU U3Yy4E€HUU OHOJIOTHH;

¢dopmupoBaHue y oOydaromUXcsi YMEHMH MIUIIOCTPUPOBATh 3HAUYEHUE OMOJIOTHYECKUX
3HAHMW B TPAKTUYECKOW JESATEIBHOCTH YEJIOBEKA, PA3BUTUM COBPEMEHHBIX MEIMLNUHCKHUX
TEXHOJIOTUI U arpoOMOTEXHOJIOTHA;

BOCIIMTaHUE YOEKJIEHHOCTH B BO3MOXKHOCTH IIO3HAaHHUS UEJIOBEKOM >KHMBOM INPHUPOJIHI,
HE00X0AMMOCTH OepeXHOT0 OTHOLIEHMS K HEH, COOMIOAEHUS STUUECKHX HOPM IIPH NMPOBEICHUN
OMOJIOTUYECKUX UCCIIE0BAHUM;

OCO3HAHHME LIEHHOCTH OMOJOTMYECKUX 3HAHUM Ul MOBBILICHUS YPOBHS SKOJOTHYECKOMH
KYJIBTYpPBI, 17151 POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



MpUMEHEHHE TMPUOOPETEHHBIX 3HAHWN W YMEHUU B MOBCEJHEBHOM KHU3HH JJIsI OLICHKU
MOCIIE/ICTBUI CBOCH AEATENBHOCTH 1O OTHOIICHUIO K OKPY)XaoLIeH cpenae, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHHE U COOIOIEHNE Mep TTPODUIAKTUKN 3a00JIeBaHUN.

B cucreme cpennero obmiero obpasosanusi «buonorus», usydaemas Ha 6a30BOM ypOBHE,
ABIISICTCST 00S3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW obiactu
«EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

st uzyuenust OMosoruu Ha 6a30BOM YPOBHE CpelHEro o0Iiero oOpa3oBaHusi OTBOAUTCS
68 yacos: B 10 kimacce — 34 yaca (1 gyac B Henemnio), B 11 kimacce — 34 gaca (1 yac B Hezeno).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMU, TEXHHYECKHMH WU JPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W mpaBoM. Ponb Ouonoruu B
(bopMUpOBaHMM COBPEMEHHOW HAYYHOH KapTHHBI Mupa. CucTtemMa OMOJIOTHYECKUX HayK.

MeTo1bl T03HAHUS KUBOM MpHUPObI (HAOII0AEHNE, IKCIIEPUMEHT, OIIMCAHUE, U3MEPEHUE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKAst 00padOTKa JaHHBIX).

JdemoHncTpauuu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, /[x. Yorcon u @. Kpuk.

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

[IpakTnueckas padora Ne 1. «lcnosp3oBaHue pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPraHU3aIHS.

XKusble cucrembl (OMOCHCTEMbI) Kak MpeAMET H3ydeHus Ouonoruu. OTIuune >KUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPOIBI.

CpoiicTBa OWocucTeM ¥ HX pa3HOOOpa3ue. YPOBHHM OpraHu3alud OHOCHCTEM:
MOJIEKYJISIPHBIH, KJIIETOYHbIA,  TKAHEBbIA,  OpPraHU3MEHHBIM,  MOMYISAIUOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKH ), OMOC(EPHBIH.

JdemoncTpaumnu:

Tabmuubl u cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHH OpraHU3allUd >KUBOU
MIPUPOIBI».

Ob6opynoBanue: moaens Mosekyiasr JJHK.

Tema 3. XuMUYeCKHUii COCTAB U CTPOCHUE KJIETKH.

XUMHYECKUH  COCTaB  KIETKM.  XUMHUYECKHME  DBJEMEHThl:  MaKpOXJIEMEHTHI,
MHKpPO3J€MEHThI. Bo/ia 1 MuHepanbHbI€ BEILIECTBA.

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

benku. CocraB u crpoenue 0ekoB. AMHHOKHUCIIOTHI — MOHOMEpHI OeinkoB. HezameHnumeie
U 3aMEHHMMbIE aMHHOKHUCIOTHl. AMHHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIEpBHYHAs, BTOpUYHAs, TPETHYHAs W 4YETBEPTUYHAS CTPYKTypa). XUMUUYECKUE
cBoiicTBa OenkoB. buonornueckue QyHKIMN OEIKOB.

®epMeHThl — Ouonoruueckue karaiau3aTopel. CTpoeHue (epMeHTa: aKkTHUBHBIA IIEHTP,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbel. Omimuus  ¢GepMEHTOB  OT
HEOPraHMYECKUX KaTaln3aToOpOB.

VYraeBoJibl: MOHOCaxapupl (IJII0K03a, pubo3a u JIe30Kkcupuoo3a), 1ucaxapuibl (caxaposa,
JaKTO3a) W TMOJHMcaxapuibl (Kpaxmall, TJIMKOTeH, IeJUTo03a). buonornueckue QyHKIUN
YTJIEBOJIOB.

Jiunuasl:  TpUrauuepuasl, ¢ochonunuasl, crepouabl. ['mapodmisHO-ruaApodoOHBIE
cBoiicTBa. buonornveckue ¢ynkuuu nunuaoB. CpaBHEHHE YTIEBOAOB, OSIKOB M JIMIUIOB KaK
HCTOYHUKOB PHEPIUH.



Hyxneunossie kucnorsl: JIHK n PHK. Hykieotuasl — MOHOMEPBI HYKJIIEMHOBBIX KUCIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynxumm PHK. Bugsr PHK. AT®: crpoenune u
byHKIMH.

[uronorus — Hayka o kiuerke. Kileroynas teopus — npumep B3aUMOJCHCTBUS UACU U
(axTOB B HAYYHOM TO3HAHUH. METOIbI U3YYCHHS KIICTKH.

Knetka kak nenocrHas xuBas cucrema. OO1ue Npu3HaKy KJIETOK: 3aMKHYTasl HapyKHasi
MemOpana, mosekynbl JJHK kak reHeTrueckuii armapar, CucTeMa CHHTe3a Oenka.

Tunel KkIeTOK: »JyKapuoTHYecKas M IHpokapuoThueckas. (OCOOEHHOCTH CTPOEHUs
npokapuoTHdeckoi kietku. Kietounas crenka 6akrepuii. CTpoeHHE 3YKapUOTHUYECKOUN KIIETKH.
OCHOBHBIE OTINYHNS PACTUTEIbHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHasl CTEHKA, IIMKOKAJIMUKC, UX (YHKIHH.
[Inazmatnueckass memOpana, €€ cBoiictBa W (QyHkuuu. [luTomnmazmMa u e€ opraHoubI.
OnnomeMOpannblie opranous! kinetku: JIIC, anmapat ['onpmxu, muzocoMsl. [lomyaBToHOMHBIE
OpraHoujipl KJIETKH: MHUTOXOHAPHUH, IIacTUibl. IIpomcxoxaeHre MHUTOXOHIAPUN M IIACTUI.
Buner nnactun. HememOpanHble opraHonibl KJIETKU: pUOOCOMBI, KIIETOUHBIA EHTP, EHTPUOJIH,
PECHUUKH, KIyTUKH. DyHKIIUN OpraHoUI0B KJIETKU. BritoueHus.

SAnpo — perynstopHslil neHTp kietku. CTpoeHue aapa: sijaepHas o00JouKa, KapuoIuia3ma,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpancnopT BeriecTB B KJIETKE.

JdemoncTpauunu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, [Ix. Yorcon, @.
Kpuk, M. Yunkuuc, P. ®panxinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHYECKHMX OJIEMEHTOB B HEXHUBOW  MIPHUPOJIE»,
«PacrpeneneHre XUMUYECKUX DIIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuuel u cxemsl: «llepuoanyeckas Tabiuna XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «buocunTes 6enka», «CTpoeHne MoseKyisl 6enkay, «CTpoeHue GpepMeHTay,
«Hyxnennossie kucinotbl. [JHK», «Ctpoenue monekynsl AT®D», «CTpoeHue 3yKapuoTHYECKON
KIeTkn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KieTku», «CTpoeHue
IIPOKapPUOTUYECKOH KIETKN», «CTpOCHUE Apa KIETKW», «YTIEBOABY, «JIMnuabm.

OO6opynoBaHue: CBETOBOW MMKPOCKOI, OOOpyHOBaHHE /A HPOBEAEHUS HAOIIOAEHUM,
U3MEpEHUH, 3KCIIEPUMEHTOB, MUKPOIIpENapaTbl pacTUTENIbHBIX, )KUBOTHBIX U OaKTepUalIbHBIX
KIIETOK.

JlaGopaTopHble M IPaKTUYecKue padoThbi:

JlaGopatopHast pabota Ne 1. «/3ydyeHue KaTaluTH4EeCKON aKTUBHOCTH (hepMEHTOB (Ha
IIpUMepe aMUJIa3bl WM KaTauasbl)».

JlaGopatopHass pabota Ne 2. «l3ydyeHue CTpOEHHUS KJIETOK PACTEHHH, >KMBOTHBIX M
OakTepuil o]l MUKPOCKOIIOM Ha FTOTOBBIX MUKpPOIIpENapaTax U UX OIMUCAHUE.

Tema 4. 7Ku3HeaeATeJIbHOCTD KICTKH.

OOmeH BemiecTB, WM MeTa0ONM3M. ACCUMWISIMS (MJTaCTHUECKUA OOMEH) U
JTUCCUMIIIALIUSA (SHEpreTUYecKHii 00MeH) — IBe CTOPOHBI €AMHOTO Ipolecca MeTabonusma. Poib
3aKOHOB COXPaHEHMsI BELIECTB U SHEPTUH B IOHUMAHUU MeTa0oIM3Ma.

Tunbr oOMeHa BemiecTB: aBTOTpPOGHBIH U rereporpodusii. Posib dhepmeHTOB B 0OMEHe
BELIECTB U NPEBPALLEHNUHN SJHEPTUHU B KIIETKE.

®otocunTe3. CBeroBas u TemHOBass (a3bl ¢orocuHTe3a. Peaknuu ¢orocuHTE3A.
D¢ dexTuBHOCTH (poTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A JUIs *KU3HU Ha 3emiie. BausHue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI TIOBBIILIEHHS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.



XemocuHTe3. XEMOCHUHTE3UPYIOIMe OaKTepuu. 3HAYEHUE XEMOCHUHTE3a MJisl KU3HU Ha
3emuie.

Ouepreruyecknii oOMeH B KJeTke. PacimieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHHUE YHEPTUU B KJIETKE. DTalbl SHEpreTuieckoro oomena. ['nukonus. bpoxenne u
ero Buabl. KucimoposHoe oxucieHue, WM KJIE€TO4YHOE  JpIxaHue. OKUCIUTENbHOE
dbochopummupoBanue. DPPEKTUBHOCTH IHEPTETUISCKOTO OOMEHA.

Peakium wmarpuuHoro cuHTe3a. leHermueckas wuHpopmamms u JHK. Peammzanus
reHeTUYecKol MH@popMaluu B KieTke. ['eHeTuueckuil KoJ U €ro CcBOMCTBA. TpaHCKpUNLIUS —
marpuunblii cunte3 PHK. Tpancnauus — 6uocunres 6enka. Jranel TpaHciasiuuu. Koauposanue
aMUHOKUCIIOT. Posib pubocom B OuocuHTe3e Oenka.

Heknerounsie ¢opmbl ku3HM — BuUpychl. Mcropust oTkpeitusi BupycoB (. U.
NBanoBckuit). OcoOEHHOCTH CTPOEHHUS U JKU3HEHHOTO LMKIIa BUpycoB. baktepruodaru. bonesnu
pacTeHui, )KUBOTHBIX U YeJIOBEKa, BbI3bIBacéMble BUpycaMu. Bupyc nMMmyHoaedunnta yenopeka

(BUY) - Bozoymutenr CIIMJla. OOpaTHasi TpaHCKpUIIIKS, peBepTaza M HMHTErpasa.
[TpodunakTrka pacnpoCTpaHEHHs BUPYCHBIX 3a00I€BaHUIM.
JdemoncTpaumnu:

[Toptpetsr: H. K. Konbros, JI. Y. UBanosckui, K. A. Tumupsses.

Tabmuupt w  cxembl: «Tunel  muranmsy, «Metabomusm»,  «MHUTOXOHAPHUSY,
«QHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
¢byHKIMOHUpOBaHWe reHa», «CuHre3 Oenka», «l'eHernueckuit  kom», «Bupycob»,
«baktepuodarn», «Ctpoenne u ku3HeHHBIM 1wk Bupyca CIIWa, Oaxtepuodaray,
«Pemmukarus JTHK».

Ob6opynoBanue: moaenu-ammukanuu «Yaoenue [IHK wu tpanckpunmms», «buocunres
oenkay, «CTpoeHHE KIETKN», Moaelb CTpykTypsl JJTHK.

Tema 5. PazmHokeHNe M HHAUBUYAJbHOE PAa3BUTHE OPraHU3MOB.

Knerounsrii nuKm, WM >KU3HEHHBIM MK Kietku. MHATepdasza m muto3. Ilpomeccsr,
npoTekaromue B uHTepdase. Permmkamus — peaknus marpuuHoro cuHTe3a JIHK. Crpoenme
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapHOTHUIL. JMIUIOMAHBIM M TaIUIOUIAHBIA XPOMOCOMHBIC
Habopel. Xpomatuel. LluTonorudeckue OCHOBBI Pa3MHOMXKEHUSI U MHAWBUIYaIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. Ilpouecchl, mpoucxonsdiiye Ha pasHbIX
CTaAMSIX MUTO3a. BUOJIOrMYecKuil CMBICIT MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHHMsSI OpraHum3MoB: Oecrojioe ¥ mojoBoe. Buasl  Oecroioro
Pa3MHOXKEHHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHUeE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHU3MOB, €0 3HAYEHUE s
CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYUS OT OECIOJIOrO.

Meito3. Cragun Menio3za. Ilponeccsl, mpoucxoadmmue Ha cragusax Mmenosa. Ilosenenue
xpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbICi 1 3HaUEHHE Meio3a.

I'ametorenes — mporiiecc 00Opa3oBaHUs MOJOBBIX KIETOK y KUBOTHBIX. [10JIOBBIE Kene3bl:
CEMEHHHUKHU M sSu4HUKH. OOpa3oBaHHE U Pa3BUTHE MOJIOBBIX KJIETOK — ramMeT (CIepMaTo30u,
SilIeKIIeTKa) — crhepMatoreHe3 W oBoreHe3. (OcoOEHHOCTH CTpPOEHUs SHIEKIETOK H
cnepMaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpHUOHAIBHOE pa3BUTHE (IMOpPHUOTEHE3).
Ortanbel 3MOPHOHATIBHOTO PA3BUTHUS Yy MO3BOHOYHBIX J>KHBOTHBIX: JIPOOJIEHWE, TacTPYIISIus,



opranorenes. [loctamOpronansHOe pa3BuTHE. THIBI TOCTAIMOPHOHATBHOTO Pa3BUTHS: MPAMOE,
HenpsMoe (MYMHOYHOE). BrusiHue cpeasl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CIOCOOHBIE
BBI3bIBATh BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacreHuil. OHTOreHe3 IBETKOBOT'O PACTEHHUS: CTPOCHUE CEMEHH, CTaUU
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuuer u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIJIOOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE€ pa3MHOXKEHHE pacTeHUN», «JleleHne KIETKU
Oaktepuit», «CTpoeHHE TMOJIOBBIX KIETOK», «CTpoeHHE XpOMOCOMBD», «KIIETOUHBIN MUK,
«Perumkanusa JTHK», «Muto3z», «Meios», «lIpsmoe u HenpsaMoe pazButue», «l'amerorenes y
MJICKOTIUTAIOIINX U YelloBeKa», «OCHOBHbIE CTaJUN OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, Mukpomnpenaparsl «CriepMaTo30upl MIEKOMUTAIOIIETOY,
«lifuexnerka miekonuramoomero», «KapuoknHes B KJIeTKax Kopemika JyKa», MarHWTHas
MoJenb-anmiukanus «Jlenenne kietkny», moaens JJHK, moaens metadazHoil XpoMOCOMBI.

JlabopaTopHble U NPAKTHYECKUE PadOThI:

JlabopaTtopnast padota Ne 3. «HabmroneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTax.

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

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

IIpenmer wu 3amaum reHeTuku. Mcropus pas3BuTHs TEeHETHMKH. PoJjib LUTOJIOTHMM U
SMOpHUOJIOTUH B CTAHOBJICHUH T€HETUKHU. BKita poccuiickux u 3apy0eXHBIX YUEHBIX B pa3BUTHE
reHeTUKH. MeToapl TeHETUKH (TUOPUIOJIOTUYECKHM, LHUTOTeHEeTHYECKU, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATH. ['eHeTnueckasi CMUMBOJIMKA, HCTIOJIb3yeMasi B
CXeMaXx CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HACJIEIOBaHWS  MNPU3HAKOB, yCTaHOBJeHHble [.  Mengenem.
MonorubpuaHoe cKpelBanue. 3aKkoH eIMH0-00pa3usi THOpUIOB nepBoro nokosienus. [Ipasuo
JOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. [‘mnoresa uncrotel ramer. [lonmHoe u
HEIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe  cKpemuBaHHE. 3aKOH  HE3aBUCUMOTO  HACJIEJOBAaHUS  MPU3HAKOB.
[{uToreneTnuyeckre OCHOBBI IUTHMOPHIHOTO CKpEIIMBaHMS. AHaIH3UpPYIOLIee CKpEllUBaHUE.
Hcnonb30Banne aHAIM3UPYIONIETO CKPEIIUBAHUS JUIsl ONIPEAETICHHS T€HOTUIIA OCOOH.

CuerieHHoe HacnefoBaHue TmpusHakoB. PaGora T. Moprana mno cuemjieHHOMY
HacJe0BaHUI0 reHoB. HapyllieHue clierieHns TeHOB B pe3y/bTaTe KPOCCHHIOBEpa.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEAEIICHHE 10JIa. AYTOCOMBI U IOJOBBIE XPOMOCOMBI.
l'omoramerHele U rereporamMeTHble OpraHu3Mbl. HaciienoBaHue NpU3HAKOB, CLEIJIEHHBIX C
MIOJIOM.

N3meHunBoCTh. Buabl N3MEHYMBOCTH: HEHACIIEICTBEHHAs U HaclleCTBEHHas. Poib cpensl
B HEHACJIEJICTBEHHOM HW3MEHYMBOCTHU. XapaKTepUCTUKAa MOJIU(PHUKAIMOHHON HM3MEHYMBOCTH.
Bapuanuonsslil psn v BapuanuoHHas kpusas. Hopma peakuun npusHaka. KommuecTBeHHble 1
Ka4yeCTBEHHbIE IPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOIU(PHUKAIIMOHHON H3MEHYNBOCTH.

HacnencTBeHHast, MM T€HOTUIIMYECKAs, U3MEHUYUBOCTh. KOMOMHATUBHAS U3MEHUUBOCTb.
Meiio3 © T1OJIOBOM TpollecC — OCHOBAa KOMOMHATHMBHONW W3MEHYMBOCTU. MyTalmoHHas
n3MeHYuBOCTh. Kiaccudukanuss myranmii: reHHbE, XpPOMOCOMHBIE, I'eHOMHble. YacTroTra U



MPUYMHBI MyTalii. MyTtareHHbsle (akTopbl. 3aKOH TOMOJIOTHYECKHX PSIIOB B HACIIEIACTBEHHON
n3MenunBocty H. Y. BaBuiiosa.

BuesinepHas HacneCTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka uenoBeka. Kapuotum uyenoBeka. OCHOBHBIE METOJbl TEHETHKH YEJIOBEKa:
TCHCAJIOTUYCCKUH, OJIM3HCIOBBIM, IMTOTCHETUYCCKUH, OHMOXMMHYECKUN, MOJCKYJISPHO-
reHetudeckuid. CoBpeMEHHOE ONpeIeseHHe TEeHOTHUIA: TIOJHOTEHOMHOE CEKBEHHUPOBAHUE,
TCHOTUITUPOBaHKE, B TOM umncie ¢ momoripio [IIP-ananm3a. HacnencrBenusie 3a00sieBaHHs
YelioBeKa: TeHHble Ooyie3Hd, O0JIe3HM C  HACJIEACTBEHHOM  IMPEApacIoIOKEHHOCTHIO,
XpoMOocoMHBIe Oosie3Hu. CoMarhueckue U TeHepaTuBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[Ipunnumner 310poBoro obpasa KM3HU, JUATHOCTUKH, MTPO(PHIAKTUKA U JICUCHUS T€HETUYECKUX
Oose3Heil. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUITMHCKOW TEHETHKU B
MPEAOTBPAIICHUN U JICYCHUH T€HETUYECKUX 3a00JIeBaHUHN YeJIOBEKa.

JdemoHncTpauuu:

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

Tabmuipl 1 cxeMbl: «KMOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKAs OCHOBAY,
«3aKOH pacHieIUIeHUs] M €ro IMTOTCHETHYeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«/lurubpunnoe ckpemuBanue», «lluTomornyeckue OCHOBBI JUTHOPHUIHOTO CKPEITUBAHUS,
«Meiio3», «B3auMoaeicTBre auielbHbIX T€HOBY, «I eHeTnYecKrne KapThl paCTeHUM, KUBOTHBIX
u 4YenmoBekay, «['eHeTwka mosay, «3aKOHOMEPHOCTH HACJEJIOBAaHUS, CIIETUICHHOTO C IOJOM,
«KapuoTunsl dYemoBeKa W JKUBOTHBIX», «Bumbl wu3MeHunBOoCTHY, «MoOaudukauoHHas
M3MEHUYUBOCThY, «HacnenoBanue pesyc-gaktopay, «l'eHeTHka rpymnmn KpoBu», «MyTanuoHHas
U3MEHYUBOCTB.

O6opynoBanue: Mojaenu-anmiukauuu «MoHoruOpugHoe ckpemuBanue», «HemnomaHoe
IOMHUHUpOBaHUe», «urulOpunnoe ckpemmBanuey», «llepexkpéct Xpomocom», MHUKPOCKON U
MHUKporpenapat «/[po3odunay (Hopma, myranuu GopMbl KPbIJILEB U OKPACKH Teia), repoapuid
«I"opox MmoceBHOW».

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Jlaboparopnas padota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIMBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIpEnapaTaxp».

JlaGopaTtopnas padota Ne 6. «3ydyenne MoaupUKaIMOHHON W3MEHUYMBOCTH, TTIOCTPOCHHUE
BAPUALIMOHHOTO Psifia U BapUALMOHHON KPUBOI».

JlaGopatopHas pabora Ne 7. «AnHanuz wmyrtamuil y Jpo30Quibl Ha TOTOBBIX
MHUKpOIpenaparax.

[IpakTuueckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U mpolecc. 3apoKICHHE CElNeKUUU U noMectukanus. Yuenue H. U.
BaBuiioBa 0 ImeHTpax NPOUCXOXKIEHUS U MHOrooOpasusi KyIbTYpHBIX pacTeHuil. LleHTpbl
MPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbIE METOBI CeNeKIMH. MacCoBbIf MU WHIANBUAYAIbHBIN OTOOPHI B CENEKIUU
pactenuii u kUBOTHBIX. OIIEHKa dKcTephepa. bIN3KOpoCTBEHHOE CKpEIIUBaHUe — MHOPHUIMHT.
Uucras nuHus. CkpemiyBaHue YUCTBIX JuHUN. ['erepo3uc, wuiam TUOpUgHAsS CuUIa.
HeponctBenHnoe ckpemmuBanne — aytopuaunr. OtmanéHHas ruOpuau3anvs U e€ YCHeXH.
HckyccTBeHHBIM MyTareHe3 W MOJy4YeHUE MOJUIUIOUJIOB. JIOCTHIKEHMS CEeNeKUUU PAaCTeHUM,
YKUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHonorust kak oTpaciib IpPOU3BOACTBA. ['€HHas HHXKEHepus. OTambl CO3/aHus
pexomOunantHo JIHK u Ttpancrenneix opranu3moB. Knerounas wumxenepus. Kietounsie
KyJbTYpbl. MUKpPOKJIOHAJIIBHOE pa3MHOKEHHE pacTeHUul. KiloHMpoBaHME BBICOKOIPOYKTUBHBIX
CEeNTbCKOXO3SHUCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHME M OSTHYecKue mpodmembl. I'MO —
F€HETUYECKU MOJIU(ULIPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpanmu:

[Toptpetsr: H. U. BaBuiios, M. B. Muuypus, I'. /I. Kapneuenko, M. ®@. BaHOB.

Tabmuuper u cxembl: kapta «LleHTpbI NPOUCXOXICHHUS W MHOT000pasusi KyJIbTYPHBIX
pactenuit», «Ilopoapl nomMalHuX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTaanéHHas
rubpuam3arnusy, «Paboter akamemmka M. @. HeanoBay, «[lommmnonmus», «OOBEKTHI
ouorexHonorun», «Kierounele KynbTypbl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE M NEPEHOC
T€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKM IJI0J0B M KOPHEIUIOAOB JUKUX (OPM U KYIbTYPHBIX COPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHUS.

JlabopaTopHble H IpaKTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOABI U JIOCTHXKEHUS CEJIeKIUU PAcTeHHUH M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. OBooMOHHAS 0MOJIOTHS.

[Ipennochlnk BO3HUKHOBEHHUSI 3BOJIIOLMOHHOW TEOPUU. DBOJIIOIMOHHAS TEOpUS U €€
MecCTO B OMoJioTHH. BiusiHrE 3BOIIOIIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH M IPYTUX HAYK.

CBHOETEIBCTBA HSBOMIONMU. IlaleOHTONIOTHYECKHE: TOCIEAOBATEILHOCTE IOSBIICHHS
BHJIOB B MAJICOHTOJIOTHYECKOU JIETOTIMCH, MepexoHbie ¢popMbl. buoreorpadguieckue: cxoacTBo
1 pasznuuue GayH U (GpIop MaTepuKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOACTBA W Pa3inuusi 3MOPHOHOB DPa3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHHTEIIPHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, AaHAJIOTHMYHbIC, PYyJMMEHTapHBIC OpTraHbI,
aTaBU3MBbL. MOJIEKYIIPHO-OMOXMMHYECKHE: CXOJCTBO MEXaHU3MOB HACJICJACTBEHHOCTH U
OCHOBHBIX META0O0JIMYECKUX MyTEeH Y BCEX OPraHU3MOB.

OposorionHass teopust Y. Jlapsuna. IIpeanochliku BO3HUKHOBEHHS JTapBHUHH3MA.
JIBuKyIire CHJIbI  SBOJNIONMHM BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MIPH
OTPAaHHUYEHHOCTU PECYpCOB, HEONpeNeN€HHAas H3MEHYHBOCTh, OOpb0a 3a CyIlecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Boonun (CTI) u €€ 0CHOBHBIC MMOJI0KECHHUS.

Muxkposostorus. [lomynsius kak equHuIa BUAa U 9BOJIOLUH.

JIBuxkymue cuibl ((hakTopbl) ABOJIOLUK BUAOB B Ipupoje. MyTallmoHHBINA Mpoliecc U
KOMOMHATHBHAas M3MEHUMBOCTh. [lomymsiioHHble BONHBI W Japedd renoB. Mzomsuus u
MUTPALIUSL.

EctectBennslit oTOOp — HampaBisioniuii ¢axtop sBoitonud. POpPMBI €CTECTBEHHOTO
otOopa.

[IpucnocobaeHHOCTh OPraHU3MOB Kak pe3yabTaT 3BoJtonuu. [Ipumepsl npucnocoOaeHwmit
y opranuzmMoB. ApoMop(h03bl U UINO-a AT TAI[UH.

Bun u BumooOpazoBanme. Kputepuu Buma. OcHOBHbIE (GOpPMBI BHUI000pa30BaHUS:
reorpaduueckoe, SKOJIOTHIECKOE.



MakposBomtorus. @opMbl 3BOJIIOLMH: (pueTHYecKas, JAWBEPreHTHAs, KOHBEPreHTHAs,
napajuiensHas. HeoOpaTuMoCTh SBOITFOIIHH.

[IpoucxoxaeHue  OT  HECHEUUAIM3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomas
crienuajimu3anus. A,Z[aHTI/IBHaSI paguanus.
JdemoHcTpaumuu:

[optpersr: K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromiep, A. H. CeBep1ios.

Tabmuier w  cxembl: «Pa3BuTHE oOpraHmyeckoro Mupa Ha 3emie», «3apoJIbIin
MMO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DopMmbl OOpeOBI 32 CYIIECTBOBAHUECY,
«EctectBeHHbIi  0TOOP», «MHOTOOOpa3ue CcoOpTOB pacTeHuit», «MHOrooOpasue Mopos
KUBOTHBIX», «[Tomymsirum, «MyrannonHas U3MEHYUBOCTHY, «ApomMopdo3bD»,
«Ummoananrtanun», «OO0mas nereHepamusy, «JIBuxymme cuibl 3BoONUNY», «Kapra-cxema
Mapiipyra nyremectsus Y. Jlapsuna», «bopnba 3a cymiectBoBaHue», «lIpucrnoco0ieHHOCTh
opranu3MoBy, «[ eorpaduueckoe BuI000pa3oBaHue», « IKOJIOTHUECKOE BHI000pa30BaHUEY.

OO6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IUYHBIMHU THIIAMH OKPACKH, HA0Op IJI0/I0B U
ceMsiH, KoJuteKIus «[IpuMepsl 3alUTHBIX TPUCTIOCOOICHUH Y KUBOTHBIX», MOJENh «OCHOBHBIE
HaIpaBJIEHUS YBOJIONUNY», 00BEMHAs MOeNb «CTpOEHUE TOJIOBHOTO MO3Ta MMO3BOHOYHBIXY.

buoreorpaduueckas kapra wmupa, KoJuieKius «DOpMBI COXPAaHHOCTH HCKOIAeMBIX
KUBOTHBIX W PACTCHHI», Monenb anmmkaiusa «llepekpéct xpoMocomy, BIaKHBIE MpenapaThl
«Pa3BuTtHe Hacekomoro», «Pa3BuTue mATYIIKM», MHKpompernapaT «Jlpo3zoduna» (HOpMa,
MyTaruu (OPMBbI KPBUTHEB U OKPACKHU TEJa).

JlaGopaTopHble  IpaKTUYecKue padoThbi:

JlabopaTtopHnas padota Ne 1. «CpaBHeHHE BHIOB 110 MOP(OJOTUUESCKOMY KPUTEPHIOY.

JlaGopatopunass pabdota Ne 2. «OmnmcaHwe TPUCIIOCOOJICHHOCTH OpraHm3mMa Hu eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU HA 3emuie.

JloHay4yHble IIpEACTaBICHUS O 3apOXKIACHUMU *KU3HU. HaydHble runore3sl BOSHUKHOBEHMS
KU3HU Ha 3emuie: aOMoreHe3 M MaHCIepMHs. XUMHUYEcKas SBOJIONUS. AOHOTEHHBIH CUHTE3
OpPraHMYECKUX  BEUIECTB W3  HEOPraHUYECKUX. OKCIEPUMEHTAIBHOE  IOJATBEPKJCHUE
XUMHUYECKOH sBommonuK. HauanbpHble 3Tanbel 6uonoruyeckoit sposonnu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHUKHOBEHHME MPOTOKIETKH. [IepBbie KIETKH U UX
3BOOLUS. POPMUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PazButne xu3Hum Ha 3emiue no 3pam U nepuoaaMm. Karapxeil. Apxeiickag u
npoTepo3oiickas 3pel. [lameosoiickas spa u e€ mepuoabl: KEMOPUHCKHI, OPIOBHUKCKHMA,
CUJIYPUHCKHM, IEBOHCKUI, KAMEHHOYTOJIbHBINA, TEPMCKUM.

Me3so3oiickas 3pa U €€ Mepuoibl: TPUACOBBIN, IOPCKUA, MEJIOBOM.

KaitHo30¥ickas 3pa u €€ nepuopl: MajJeoreHOBbIN, HEOT€HOBBII, aHTPOIIOT€HOBBIN.

XapakTepucTuKa KiIuMaTa M IeOJIOTMYECKHX MpoleccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
pPaCTUTENBFHOTO M KHBOTHOTO MHpa. Apomopdo3bl y pacTeHUd W KMBOTHBIX. [losiBreHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro MHUpa Kak OTpakeHue 3BOJoUUUA. OCHOBHBIE CHCTEMATHUYECKHE
TPYIHIBl OPraHU3MOB.

OBOJIIOIMSL  YeNOBEKa. AHTpPOINOJOrusi Kak Hayka. Pa3BuTHe TpencTaBlIeHH O
MPOUCXOKACHUH YelloBeKa. MeTo1bl n3ydeHus: auTpornorene3a. CxoAcTBa U pa3linyus YeloBeKa
1 KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHHUE YETOBEKa.



JBwxyme cuibl  (pakTopbl) aHTpomnoreHe3a. HacnencTBeHHass W3MEHYHBOCTh U
ecTeCTBeHHbIN 0TO0p. OOIIecTBeHHbII 00pa3 )KU3HU, U3TOTOBJICHHE OPYAUN TPYZa, MBIILICHHUE,
peub.

OcHOBHBIE CTaJUM M BETBU 3BOJIOLUU YEJIOBEKA: aBCTPAIONUTEKH, UEIOBEK YMEIbIH,
Yenosek mnpsmoxondamuii, YenoBek HeaHaepranbckui, YenoBek pasymubid. Haxonku
MCKOTIAeMBIX OCTATKOB, BPEMsI CYILIECTBOBAaHHMSA, 00JACTh PacHpOCTpaHEHUs,, 00BEM TOJOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIAHSL.

UYenoseueckne packl. OCHOBHBIE OOJIBIIME Pachl: €BPOINEOMIHAs (€Bpa3uiicKas), HErpo-
aBcTpajioniHas  (9PKBaTOpHasibHAsA), MOHIOJOUAHAs  (a3MaTCKo-aMepukaHckas). YepTsl
MPUCIIOCOOJICHHOCTH MPEACTaBUTENICH YEJOBEYECKUX pac K YCIOBHSAM CYyIICCTBOBAHHSL.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoHncTpaumnu:

[Moptpetsr: @. Pean, JI. ITactep, A. U. Onapun, C. Munep, I'. FOpu, Y. JlapuH.

Tabmuupl u cxembl: «Bo3uukHoBeHue ConHEUHON cuCTeMbl», «Pa3BuTHe OpraHnueckoro
mupa», «PacrurenpHas kietka», <«OKuBoTHas kieTtka», «lIpokapuoTnueckas KieTkay,
«CoBpeMeHHasi CUCTeMa OpPraHu4yeckoro Mupay», «CpaBHEHHE aHATOMUYECKHX YEpT CTPOCHUS
YelloBEeKa M 4YeJOBEKOOOpazHbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTUYECKUX HAXOJI0K
MPEIKOB COBPEMEHHOTO 4YeNOBEKa», «JlpeBHeimue moam», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JIION», «YemoBeuecknue pacb».

Ob6opynoBanue: wmymspku — «lIpoucxoxknenune dYenoBeka» (OFOCTBI  aBCTPAJIONMTEKA,
MUTEKaHTPOIla, HeaHJepTalblla, KPOMAaHbOHIIA), CIENKU WIK M300pakKeHHUsS KaMEHHBIX OpYAHi
MEePBOOBITHOTO YEJIOBEeKa (KaMHH-YOTIEPHI, pyomiia, ckpebiia), TeOXpOHOIOTHYECKass TaOnuIla,
KoJuteKusi «@opMbl COXPAHHOCTH UCKOTIAEMBbIX KUBOTHBIX U PaCTCHUII.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

[IpakTuueckas padora Ne 1. «/M3ydeHne UCKOMAEMBIX OCTaTKOB PACTEHUN M )KMBOTHBIX B
KOJUTEKIIHSIX).

DKCKypcusi «BOJIOIUS OPraHUYEeCKOro Mupa Ha 3emiie» (B €CTEeCTBEHHO-HAay4YHBIA HIIN
KpaeBeIUECKHI MY3€H ).

Tema 3. Opranusmbl H OKpPY:Ka0Las cpeaa.

DKojorusi Kak Hayka. 3afadyd M pa3lenbl dKOJIOrMH. MeToabl 3KOJOTHYECKHX
UCCIeIOBaHUIN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeIOBEKa.

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

Okonoruveckue ¢akropbl. Knaccuduxamus skonoruueckux (akTopoB: abHOTHUECKHE,
OuoTHYeCcKHe U aHTpororeHHsIe. JlelicTBre AK0I0rnYeckiX (PaKTOPOB HAa OPTaHU3MBI.

AbGuotuueckue  QGaxkTOphel:  CBET, TEMIIepaTrypa, BIAXKHOCTb.  DOTONEpHOIU3M.
[IpucnocobaeHunss Opranu3MoB K JecTBHIO abuoTHuecKkux (pakTopoB. buonornveckre puTMbl.

buotnueckne daktopbl. Buasl OMOTHYECKHMX  B3aMMOJEWUCTBMIA:  KOHKYPEHIIMS,
XHUIHUYECTBO, CUMOMO3 U ero ¢opmbl. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaxXJIEOHMYECTBO). AMEHCAINU3M, HEUTpanu3M. 3HaueHHe OHUOTHUYECKUX
B3aMMO/ICHCTBUII 715 CYIIIECTBOBAHUS OPTaHU3MOB B MPUPOHBIX COOOIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU monyasiuud. OCHOBHBIE MOKa3aTenu MOMYJSALUN:
YUCJIEHHOCTb, IUIOTHOCTh, POKJAEMOCTb, CMEPTHOCTb, NPUPOCT, Murpanus. JnHamuka
YUCJIIEHHOCTH MOMYJISALMH U €€ Perysiusi.

JdemoHcTpaumnu:

[Moptpetsr: A. I'ymGonear, K. @. Pynbe, O. ['ekkens.



Tabmuuer u cxemsl: kapra «lIpupoaasie 30Hb1 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsum», «3aKOHOMEPHOCTH pOCTa YHCICHHOCTH IOMYJSIUH
uHpy30pun-Typenbkny», «lIuiessie nenmy.

JlaGopaTopHble U NPpaKTHYEeCKHE PAdOThI:

Jlaboparopuas padorta Ne 3. «Mopdoorndeckre 0COOCHHOCTH PACTCHUN M3 Pa3HBIX MECT
OOUTaHUSD.

JIaGopatopHnas pabota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJICYCa.

[TpakTuaeckas padorta Ne 2. «[1oac4€T MIOTHOCTH MOMYJISIHA PA3HBIX BUIOB PACTCHHIN.

Tema 4. Coo01mecTBa U 3K0JIOrH4YeCKHe CHCTEMBbI.

CoobmectBo  opraHuzmMoB  —  OuoneHo3.  CTpykrypbl  OHOLIEHO3a:  BHJOBas,
MIPOCTpPaHCTBEHHas, Tpoduueckas (rumieBas). Bunbi-nomunanTsl. CBs31M B OHOLIEHO3E.

Okonorudeckre cucreMmbl (3kocuctemsl). Ilonstne 006 skocucreMe UM OMOreOlEHO3E.
OyHKIIMOHAIBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTBHI, PEIyLEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocuctembl. [lumieBble menmu u cetn. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: OHoMacca,
MPOAYKIHs. DKOJOTHYECKHE NHPAaMUAbI: MPOAYKIIMH, YUCIEHHOCTH, Omomacchl. CBOHCTBa
AKOCHUCTEM: YCTOHYHNBOCTD, CAMOPET YIS, pa3BuTre. CyKieccusl.

[IpuponHble SKOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOWHOTO WU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE IKOCHUCTEMBIL. ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBL. buonormueckoe u
XO31CTBEHHOE 3HAUYEHUE arpOIKOCHCTEM H YPOOIKOCHCTEM.

buopazHooOpaszue kak (HakTop yCTOWYMBOCTH 3KocucTeM. COXpaHEHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanackoro o omochepe. I'panuripl, coctaB U CTpykrypa Ouochepsr.
Kupoe BemectBo u ero (ynkuun. OcobeHHOCTH Ouochepsl Kak riao0aabHON AKOCHCTEMBI.
Jlunamuueckoe paBHOBecHEe U oOpaTHas CBsI3b B OHocdepe.

KpyroBopoTsl BemlecTB W OHOTCOXMMHUYECKHE ILMKIBI 3JIEMEHTOB (Yyriepoja, asoTa).
3oHanbHOCTH OHochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B bnochepe 3emian. AHTpONOTeHHBIE H3MeHeHUs B onocdepe. [mobanpHbIe
9KOJIOTHYECKUE TPOOIIEMBI.

CocymiecTBoBaH#e IpUpoJIbl U YenoBedecTBa. CoxpaHeHre OHOpa3HOOOpas3usi Kak OCHOBA
ycroiunBoct 6nochepsl. OCHOBa pallMOHAIBHOTO YIPaBICHUS MPUPOJHBIMU PECypcaMu U UX
ucroJib30BaHue. J{OCTIKeHUs: OMOJIOTHH U OXPaHa MPUPOIBI.

JdeMoHcTpanum:

[Hoptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmumsl u cxemsl: «llumessie nenu», «buoreHo3: coctaB u CTpykTypay», «lIpupoaHsie
coobmectBa», «llenn mnutanus», «Ikonoruueckas nupamuaay, «buochepa u uenosexy,
«JKocHucTeMa IIMPOKOJIUCTBEHHOTO Jieca», «IKOCHUCTeMa XBOMHOro Jecayn, «buoreHos
BoJoéMa», «ArponeHo3», «lIpuMepHble aHTPONOreHHblE BO3ACUCTBUS HA TMPUPOIY»,
«BaxkHelme MCTOYHMKM 3arpsi3HEHUs BO3/yXa M TPYHTOBBIX Boa», «llouBa — BakHelIas
cocrasisonas ouocheps», «PakTopsl Aerpagannu no4By, «I[lapHukoBeli a3pdexT», «DakTopbl
pazmoaKTUBHOTO 3arpsi3HeHus Onocdepsl», «O0mas cTpykTypa ouocheps», «PacnpoctpaneHue
KHU3HU B Onocdepey, «O30HOBBINA 3KpaH Ouocheps», «Kpyrosopor yriepojga B Guocheper,
«KpyroBopoT a3orta B IpHpOJIE.

Ob6opynoBanue: MO/IeJTb-aNTTUKALHS «Tunuynbie OMOLIEHO3BI», repbapuii
«PacturenbHble  coolmiecTBa», Kosuiekuuu — «buonenosy», «Bpeaurenn — BaKHEHIIHMX



CENTbCKOXO3SUCTBEHHBIX ~ KYIBTYp», TepOapuu ¥ KOJUIGKIMHM pAcTeHUH M KUBOTHBIX,
IIPUHAUIeKALME K Pa3HBIM 3KOJIOTMYECKUM I'pyIIIaM 0JHOro Bua, KpacHas knura Poccuiickon
®enepanyu, n300paKeHIsI OXPaHIEMBIX BHIOB PACTEHUH U KHUBOTHBIX.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUMA ITPOI'PAMMEBI 110 BHMOJIOTMN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBiauBarTcs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00y4aromuMuCs MPOrpaMM CpeHEero o0mero o0pa3oBaHus: JIMYHOCTHBIM, METANIPEIMETHBIM U
IMPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pE3yJAbTATOB OCBOCHHUS Ipeamera «bHoJIorus» BbIIEIEHBI
CIIEAYIOIINE COCTABJIAIONINAEG: OCO3HAHWE OOYYAIONIUMHUCS  POCCHHCKON  TpakIaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSTEIBLHOCTH W CaMOOIPEACIICHUIO,
HaJIM4YuEe MOTHBAIIUU K 06y‘~I€HI/II-O 6I/IOJ'IOFI/II/I, IIGJ'IGHaHpaBJ'IeHHOG pa331/1Tple BHYTpeHHI/IX
yOEXKJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
CBOGI\/’I ACATCIBbHOCTHU IICHHOCTHO-CMBICIIOBBIMHA YCTaHOBKaMI/I, HpI/IcyHII/IMI/I CUCTEMEC
OMOJIOTUYECKOTO 00pa30BaHMs, HAJWYHE OKOJOTHYECKOTO TPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LICJIN U CTpOI/ITB KN3HCHHBIC ITJIaHBI.

.HI/I‘-IHOCTHI)IG pe?;y.]'H)TaTI)I OCBOCHUA npenMeTa «BI/IOJ’IOFI/IS[» JOCTUTAKOTCA B C€OAWHCTBEC
y‘-Ie6HOI\/’I 158 BOCHHT&TCJ’IBHOﬁ JCATCIIBHOCTH B COOTBETCTBUHU C Tpa,ZII/H_[I/IOHHI)IMI/I pOCCHfICKHMH
COI_[I/IOKy.]'II)TypHI)IMI/I, HCTOqueCKHMH 158 )IYXOBHO—HpaBCTBeHHI)IMI/I IIECHHOCTAMU, HpI/IHHTBIMI/I B
oO1ecTBe TpaBWIaMHM W HOPMaMH TOBENIEHUS M CIOCOOCTBYIOT MpolieccaM CaMOTIO3HAHWUS,
CaMOBOCITUTAHUS M CaMOPA3BUTHsI, PA3BUTHUSI BHYTPEHHEW MO3WIIMM JIMYHOCTH, MATPHOTHU3MA,
YBaXEHUS K 3aKOHY M TPABOTOPSIKY, YEJTOBEKY TPyJda U CTApIIEMy IMMOKOJEHHUIO, B3aUMHOTO
YBOXEHHUS, OCPEKHOTO  OTHOMICHHWS K  KYJIbTYPHOMY  HACICAWI0 H  TPAJAULHIM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanun, MpUpoJe U OKPYKAIOLIEH cpeie.

JInyHOCTHBIE pe3yabTaThl OCBOCHHs Y4eOHOTro mpeameTa «buosiorusy M0JDKHBI OTpakaTh
TOTOBHOCTh M CITIOCOOHOCTH OOYYarOUIUXCsl PyKOBOACTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH
MO3HUIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAllMi, TIO3UTUBHBIX BHYTPEHHUX
yOCXKJICHU, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSAM POCCHHMCKOrOo  OOIIecTBa,
pacIMpeHre >KM3HEHHOTO OIBITa M OIBITa JACATEIHPHOCTH B IPOIIECCE peaTu3allid OCHOBHBIX
HaIpaBJIEHUH BOCIIUTATEIBHOM NEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskaaHCcKOro BOCIIMTAHMSI:

cOpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4YJICHA POCCUICKOTO 00IIECTBa;

OCO3HAHHME CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MPaBOIOPSIJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JEATEIHHOCTH MPHU CO3/IaHUHM YUEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIIOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIIMIO TO0 OTHOIICHHIO K SIBICHHUSM
COBPEMEHHOM KU3HU U OOBICHSTH €€,

YMEHHE y4YUTBIBATh B CBOUX JCUCTBUSIX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS IO/ ¢ pa3HBIMH yOEXKIEHUSMHU, KyIbTYPHBIMH [IEHHOCTSAMH U COIUATBHBIM
MOJIOKCHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEOHBIX,
[I0O3HABATENIbHBIX M HCCJENOBATENIbCKUX 3a/1ad, YBAKUTEIBHOI'O OTHOLIEHUS K MHEHUIO
OTIIIOHEHTOB MPH OOCYKJICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJICPIKAHMS;

TOTOBHOCTb K T'YMaHUTapHOM U BOJOHTEPCKOM JIEATEIIbHOCTH;

2) IaTpMOTHYECKOT0 BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTH POCCHICKON TP TAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoaMHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOM f3bIK U KyJIbTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHAIMOHAJILHOTO Hapoa Poccuy;

LIEHHOCTHOE OTHOLIEHHE K MPUPOJHOMY HACIEAUIO U MaMATHUKAM MPHUPOJBbI,
noctuxkeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YUYEHBIX B CTAaHOBJIEHWE M pa3BUTHE
OMOJIOTHH, TOHUMAaHMsI 3HaU€HUs1 OMOJIOTHH B IO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBA;

uaeiHast yoex1€HHOCTh, TOTOBHOCTD K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHMWE JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAI[MI0 U IMPUHHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSChH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOJMTENSM, CO3JAHUI0 CEMbM HAa OCHOBE
OCO3HAHHOTO MPUHATUSA IIEHHOCTEN CEMEWHOMN KU3HU B COOTBETCTBUM C TPAJULIMIMH HApOJIOB
Poccnu;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

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

IMOHMMAaHHE SMOLMOHAIBHOTO BO3ACHCTBUSA XKUBOU IPUPOJIBI U €€ HEHHOCTH;

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

5) ¢usuueckoro BocnuTaHus, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS M
IMOLMOHAJIBHOIO 0JIArOINOJIYyYHs:

MMOHMMAaHKE U peanu3alus 30poBoro u 6e3omacHoro obpasza >ku3HH (310pOBOE MUTAHUE,
coOroieHre TUTHeHUYECKUX MPaBWII U HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas ¢u3nyeckas aKTHBHOCTb), OEpPEeKHOTr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUSI K COOCTBEHHOMY (PM3HUECKOMY U TICUXUUECKOMY 3/I0POBbIO;

MOHMMAaHHE [EHHOCTH TMpPaBWJI WHAMBUAYATbHOTO M KOJUJICKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIMUX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHHUS aIKOTOJI,
HAapKOTHUKOB, KYpeHUs);

6) TPyAOBOro BOCIMTAHUSA:

TOTOBHOCTb K TPYJly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYA0Ir00ue;

TOTOBHOCTbH K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMUPOBATh, TUIAHUPOBATH W  CAMOCTOSITENIBHO  BBIMIOJMHATH  TaKylo
NEeSTENbHOCTb;



HMHTEPEC K pa3jMyHbIM cdepaM MpoPecCHOHATBHON AESITeTbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BEIOOp Oymymiei mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KIU3HESHHBIC TITAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOPa30BaHHIO U CaMOOOPA30BAaHUIO HA MPOTSKEHUH BCEU
KU3HU;

7) 3KOJIOTH4eCKOr0 BOCIIMTAHUA:

9KOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJC KaK MCTOYHHKY KU3HHU Ha 3eMIle,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOW KYyJIbTYpBI: MPHOOPETEHHUE ONBITA TUIAHUPOBAHUS
MOCTYIKOB U OILICHKU WX BO3MOXXHBIX TIOCIICJICTBUMN ISl OKPY)KAIOIICH CPEIbI;

OCO3HaHHE TJI00ATBFHOTO XapaKTepa KOJOTHICCKUX POOJIeM U IyTeH UX PeIICHHUS;

CrOCOOHOCTH UCIOJIB30BATh MPUOOPETAaEMBbIC MPU U3YYCHUU OMOJIOTHH 3HAHUS U YMEHUS
MpU PEIICeHUH TMPOOJIEM, CBS3aHHBIX C PalMOHATBHBIM MPUPOJIOIOJIB30BaHNEM (COOIOIEHNE
MpaBUJl TIOBEACHUS B TPUPOJIC, HAMPABICHHBIX HAa COXPAHEHHE PABHOBECHS B DKOCHUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, Ouochepsl);

AKTUBHOE HEMPUSATHE JEHCTBHM, NMPUHOCSIIUX BpEJ OKPYKAIOIIEH MPUPOIHON cpene,
yMEHHE MPOTHO3UPOBATH HEOJATONMPHUATHBIE JKOJIOTUYECKUE TOCIEACTBUS MPEATPUHIMAEMBIX
JNENCTBUN U MPEAOTBPAILATH UX;

HaJU4YMe Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYphI, OIBITA
NESTETPHOCTH  DKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMH B
MMO3HABATEIPHOW, KOMMYHHMKATUBHOW W COIMAJIBHOW IPaKTUKE, TOTOBHOCTH K YYacTHUIO B
MPAKTUYECKOU JESATEIbHOCTH SKOJIOTHYECKON HANIPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOr0 TO3HAHUSA:

cOpPMHUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUST HayKM M OOIIECTBEHHOM TMpaKTUKH, OCHOBAHHOIO Ha JHUallore KYJbTYp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE S3BIKOBOM M UNTATEIBCKON KyJIbTYphl KaK CPEJICTBA B3aUMOICHCTBUS
MEXKy JIOJIbMU U MIO3HAHUS MUPA;

MOHUMaHHe crenupuku OUOJIOTUM KaK HAayKd, OCO3HAaHUSA €€ poju B (OpMUPOBAHUU
palMOHaIBLHOTO HAYYHOT'O MBIIJICHUS, CO3/ITaHUU LEJIOCTHOTO MPEJICTABICHUS 00 OKPYKaIoIeM
MUpE KaK O €IWHCTBE TMPUPOJIbI, 4YEIOBEKa M OO0IIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpoobieM COXpaHeHHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU Ui COBPEMEHHOW IMBIIIM3AIMU: OOeCIeueHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3JJAHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelath pecypcHble MpoOaeMbl Pa3BUTHSI YETIOBEUECTBA, MIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
HKOJIOTHYECKUX MPOoOsieM U o0ecrieueHus nepexoia K yCTOHYMBOMY Pa3BUTHUIO, PAIIUOHATHLHOMY
MCIO0JI30BAHUIO MIPUPOJAHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJyYEHHUH OMOJOTHYECKMX 3HAHUU B IIEJISX MOBBIIMICHUS OO0IIeH
KYJIBTYPbl, €CT€CTBEHHO-HAy4YHOW TIpPaMOTHOCTH, KaK COCTaBHOM dYacTu (YHKIHOHATHHON
IPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUU OUOJIOTHH;

MMOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, HUCIOJIb3YyEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONMy4YaeMmble 3HAHUS I aHajuu3a W OOBSCHEHHS SBIICHUIN
OKPY)KAIOIIEr0 MHUPa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMEHHUEe JenaTh O0OOCHOBAaHHBIE
3aKJIIOUEHUS] Ha OCHOBE HAyYHBIX (DAaKTOB W HMMEIOMIMXCS JNaHHBIX C LEJIbI0 MOJNy4eHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO HCTOJIb30BaTh OWOJOTHYECKHE 3HAHWS IS PelIeHUs
po0JIeM B pealIbHBIX )KU3HEHHBIX CUTYaIIUAX;



OCO3HAHME IICHHOCTU HAyYHOW NESATENbHOCTH, TOTOBHOCTH OCYIIECTBJISATH NPOCKTHYIO U
HCCIIEA0BATENLCKYIO AEATEIbHOCTh HHAUBAAYAILHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEIPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUH 1O OHOJIOTMM B COOTBETCTBHHU C >KHU3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIE PE3YNIbTaThl OCBOCHHUS Y4eOHOTro mnpeamera «buosorus» BKIIOYAOT:
3HaUMMbIe TSI (DOPMHUPOBAHMSI MHUPOBO33PEHUS  OOYYAIONIUXCS  MEXIUCIUTIIMHAPHBIC
(MexTpeMeTHbIE) OOIIeHayYHbIE TTOHSATHS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOU KapTUHBI MUpPa
U crierupuKy METOJIOB TIO3HAHUS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHUS,
SIBJICHUE, TIPOLIECC, CUCTEMa, HAay4dHbIH (akKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIEI0OBaHNUE, HAONIOJCHUE, M3MEpPEHUE, SKCICPUMEHT U JPYTHX), YHUBEPCAIbHbBIC
yueOHble JIeHcTBUS (TIO3HABaTeIbHblE, KOMMYHUKATUBHbIE, PETYIATHUBHbBIE), 00ECIIEUNBAIOLINE
dhopmupoBanne (PyHKIIMOHATHLHONW TPAMOTHOCTH W COLMAIBHON KOMIIETCHITMH OOYJaromInXxcs,
CIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXTUCITUTIITTHAPHBIE,
MHPOBO33PECHUECKHE 3HAHWS W YHUBEpPCAIbHBIC Y4YCOHBIC NEHCTBHS B TIO3HABATEIIBHOW U
COIIMATIBHON MTPAKTHKE.

MeranpeaMeTHbIE PE3YJIbTaThl OCBOCHMSI MPOTPaMMBI CPEIHEro 00Imero oOpa3oBaHUs
JOJDKHBI OTPaXKaTh:

OBiageHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBbIe JJorHuecKue AeficTBHUsA:

CaMOCTOSITENIbHO (POpMYNIHMpOBaTh U AaKTyalM3UpOBaTh MNpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINUICHUS (aHalu3a,
CHUHTE3a, CpaBHEHMS, KiaccU(pUKaIuu, OO0O0OIIEeHUs), PACKpPhIBAaTh CMBICT OHOJIOTHYECKUX
MOHATHH (BBIAEATH UX XapaKTepHbIe MPU3HAKH, YCTAaHABIUBATH CBS3U C APYTUMU MO HATHSIMH);

OTIPEeNATh LeJIN JAeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKCHHUS,
COOTHOCHUTH Pe3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

HCIO0JIb30BaTh OHOJIOTHYECKUE MOHATHS JUIsi OObsCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIBI;

CTpPOUTH JIOTUYECKUE pACCYyX ACHHS (MHIYKTUBHBIC, JEIyKTHBHBIC, IO AaHAJIOTHUH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHAITh CXEMHO-MOJIEJIbHBIE CPEJCTBA JJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMbIX OHOJOTHYECKHX OOBEKTaX, a TakKe MPOTUBOPEUMI Pa3HOro poja,
BBISIBIICHHBIX B Pa3IUYHBIX WH(OOPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IJIaH PELISHUS MPOOIEMbI ¢ YIETOM aHaIN3a UMEIOIIUXCS MaTepUaIbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTAaTOB IENSIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIUHUPOBATh M BBINOJHATH PAOOTy B YCIOBHSIX pPEaTbHOTO, BHPTYATbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 0a30BbI€ HCCJIEN0BATEIbCKHE JeHCTBHS:



BIIQJICTh HABBIKAMH Y4EOHO-HUCCIIEIOBATEIBCKOW M MPOSKTHOUW JCSITELHOCTH, HAaBBIKAMH
paspernienus mpodsieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJOB
pEIICHUS MPAKTUIECKHX 331249, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PAa3IMYHbIE BUIBI JIEATEIBHOCTH TI0 IOJYYEHHUIO HOBOTO 3HAHHS, €TI0
WHTEPIIPETAINH, TPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYalHsIX, B TOM YHCJE TPU
CO3JaHUH YIEOHBIX U COIMABHBIX TIPOCKTOB;

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

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPa30BATECIIBHOUN IEATCIHLHOCTH U
KU3HECHHBIX CHTYAIHIX;

BBISIBIISATE TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a1ady, BBIIBUTATH
TUTOTE3y €€ peIICHHs, HaXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKICHHIA,
3aJ1aBaTh MapaMeTPhl U KPUTCPUH PEIICHHUS,

AQHAIM3WPOBATh TIOJYYCHHBIE B XOJC pEIICHHUS 3aJa4d  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OIECHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATEH IEJICHANIPABICHHBIN MMOUCK TEPEeHOCa CPEACTB M CIIOCOOOB JICHCTBHUS B
poheCCHOHANTBHYIO CPEY;

YMETh TIEPEHOCUTh 3HAaHUS B  [03HABATCIBHYID W  MPAKTHYSCKyH0 oOnactu
KU3HECATCILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC HJICH, IpeIUIaraTb OPUTHHAIBHBIC TOIXOIbI M PEUICHHS, CTaBUTh
poOJIEMBI ¥ 3a]1a4H, IOTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX MHPOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTUIECKUX CIOBApSX U CHPABOYHUKAX, KOMIBIOTEPHBIX
0azax naHHBIX, B VIHTepHEeTE), aHAIM3WPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTAaBICHHS, KDUTUIECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEIIPOTUBOPEYHBOCTb;

(dbopMynHpOBaTh 3alpoChl U TPUMEHATH PA3]IUYHBIC METOJbl TPU TIOMCKE H OTOOpe
ouosornyeckoit nHpopMaIu, He0OX0IMMOH JIJIsl BRITIOJTHEHUST YYeOHBIX 3a/1a4;

npHOOpEeTaTh OMBIT HCIOJB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHMAJbHYIO (OpPMY TPEICTABICHHUS OHOJIOTHMYCCKOU
uHpopmanuu (cxemsl, rpaduKu, TUarpaMmbl, TaOIHIIBI, PUCYHKH U IPYTOe);

WCIIOJIb30BaTh HAy4YHBINH SI3bIK B KA4yeCTBE CPEACTBAa MPU pPaboTe ¢ OHOJIOTHMYECKON
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (U3MUECKHE M MAaTEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHaTypy, HOMEHKJIATYPY, HCIOJIb30BaTh M TPeoOpa3oBbIBATh 3HAKOBO-
CHUMBOJIMYECKUE CPEIICTBA HATJISAHOCTH;

BIIQJIETh HAaBBIKAMU DACIIO3HABAHUA U 3alIUTHl  HMHGOpPMAIMK, WH(OOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHHMBEPCAIbHBIMH KOMMYHHMKATHBHBIMH AeliCTBUSIMH:

1) oOmenue:

OCYILIECTBIISITh KOMMYHUKAIIMA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAIlOTe
WM TUCKYCCHUU TIO CYHIECTBY OOCYKIaemMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJECHUS OTHOCUTEILHO BBITIOJHEHHSI TpeiaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTH MO3UIIUHN APYTUX YUACTHUKOB AUATIOTA WIH JUCKYCCHH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOIIEHHS, MOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIMi, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIAJETh PA3JIMYHBIMU criocoO0aMu OOIIEHMS] M B3aUMOJEHCTBUS, MOHUMATh HaMEpPEHUs
JPYrUX JIOJIEH, MPOSIBISATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPPEKTHOU (hopme
(bopMyTHpOBATh CBOU BO3PAKCHHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMecTHas e TeJIbHOCTD:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHONW pabOThl Ipu
peleHny OMoJI0ru4eckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEMCTBUN C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO 4jieHa KOJUIEKTHBA;

MIPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OPraHM30BbIBAaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHCTBUHM, pACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaTbl COBMECTHOM pabOTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa M KaXJOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYILECTBIIATh IO3UTHBHOE CTPAaTETMYECKOE IIOBEJCHHWE B pPa3jIMYHBIX CHUTYalMsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKEHHUE, ObITh HHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH ACCTBUAMM:

1) camoopranuzanmus:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUId BBIABICHHS NpoOJIEM U HX pELICHHUsS B
KHU3HEHHBIX M YUEOHBIX CUTYyalLlUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMU LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUSX M IOCTYIKaxX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IO0POBBIO M 3J0POBBIO
OKPYKaOILUX;

CaMOCTOSITEJIBHO OCYILLIECTBIISATh [O3HABATENIbHYIO AEATEIBHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh ¥ (OPMYIUPOBaTH COOCTBEHHbIE 3alaud B OOPa30BaTEIbHOM JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTAaBIIATh IJIaH PELICHUs MPOOJIEMbl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

paclupATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;

Jie7IaTh OCO3HAHHBIN BBIOOD, apIryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO M MPOSIBICHHUIO IIUPOKOM 3pYUIIMN B Pa3HBIX 007acTsIX
3HaHUH, MOCTOSIHHO MOBBIIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTH, OLIEHWUBATH
COOTBETCTBUE PE3YJILTATOB LIENISAM;



BJIAJICTh HABBIKAMH TIO3HABATENILHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUN
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHI, NCIOIH30BATh MPUEMBI pedIIeKCuu
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHUS;

YMETb OLIEHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKCHUIO;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPHA aHAIN3E PE3YyIbTaTOB ACATEIbHOCTH;

3) npuHsATHE ce0s M APYruX:

MIPUHUMATD ce0sl, MIOHMMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

IIPU3HABaTh CBOE MIPABO U MPABO APYrHX HA OLIHOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUH JIPYrOro YEJIOBEKa.

HNPEIMETHBIE PE3YJIbTATHBI

[IpenmerHbie pe3ynbTaThl ocBoeHMs nporpaMmbl COO mno Guosoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmera «buosnorus» HaydHble 3HaHUSA, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOGHHMIO, HHTEpPIpPETAlMd U MpeoOpa3oBaHHUIO 3HAHUM, BUIbI
NESITebHOCTH 1O TOJYYEHHIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUN B Pa3IMUHBIX Y4EOHBIX
CUTyallUsiX, a TakXKe B pealbHbIX >KM3HEHHBIX CUTYyallUAX, CBS3aHHBIX C Ouojorueil. B
MIporpaMMe MpeIMEeTHbIE Pe3yIbTaThl IPEACTABIEHBI 10 TOJaM 00ydeHHUs.

[IpenmeTrHbie pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKATh:

C(OPMHUPOBAHHOCTb 3HAHUM O MECT€ U POJIM OUOJOIMM B CHUCTEME HAYYHOIO 3HAHUS
€CTECTBEHHBIX HAayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
Hay4HOT'O MHUPOBO33PEHHUS, O BKJIA/le POCCUICKUX U 3apyOSKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Onosornu, PyHKIMOHAIBHONW I'PaMOTHOCTH YEJIOBEKA ISl PELIEHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COAEPKaHUE OMOJIOIMYECKMX TEPMHHOB M MOHSATHUI: JKU3Hb, KJIETKA,
opraHusM, Merabonu3sM (0OMEH BeIIeCTB M IPEBpallleHHe HHEpPruu), TIoMeocTa3s
(camoperynsauus), ypOBHEBas  OpraHu3alus  KUBBIX  CHUCTEM, CAaMOBOCIPOM3BEICHUE
(penpoaykuus), HACIEACTBEHHOCTb, U3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHHUE u3jiaraTb OHOJOIMYECKHE TEOpuHu (KJIETOYHAs, XPOMOCOMHas, MyTallMOHHas,
LEHTpaJbHAsl JIOTMAa MOJICKYISIpHOW Ouosorun), 3akoHbel (I'. Mennemns, T. Moprana, H. .
BaBuioBa) u yuenus (0 LeHTpax MHOIooOpas3usi U IPOMCXOXKACHUS KylIbTypHbIX pacTtenuil H. 1.
BaBuioBa), onpeaensTh rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIIa/IeTh METOJIaMH HAy4yHOTO MO3HAHUSA B OMOJIOTMU: HAOJIOJECHUE U ONMCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SIBJIEHUM, OpraHuM3alus U IpOBEJCHUE OHOJIOTMYECKOIro
HKCIIEPUMEHTA, BBIJIBU)KEHUE TUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEX]IY HUCCIEAYeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYEHHBIX DPE3YyJbTAaTOB, HMCIOJIb30BAHHBIX HAYYHBIX MOHATHH,
TEOPUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU MOJIY4YECHHBIX PE3YJIbTATOB;

YMEHHE BBLIEISATH CYIIECTBEHHBIE NMPU3HAKU BHPYCOB, KJIETOK MPOKAPUOT M DYKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTH MPOLIECCOB: 0OMEHa BELIECTB U
MIPEBpAILEHUs] PHEPTUU B KIIETKE, (OTOCHHTE3a, IIACTUYECKOI0 U SHEPreTH4eckoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHMS, Pa3MHOKEHHUS, UHAUBUAYAJIbHOTO DPAa3BUTHS
opraHusma (OHTOT€He3);

yMEHHUE NMPUMEHATH MOJTydyeHHbIEe 3HAHUS IS OOBSICHEHUS OMOJIOTMYECKUX MPOLECCOB U
SIBIICHUM, /ISl IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 1I€JIbI0 00eCTIeYeHUs
0€30MaCHOCTH CBOET0 3[0POBbS U 3/0POBbSl OKPYKAIOIIMX JIIOJEH, COONIIOJCHHUS HOPM



IPaMOTHOIO IOBEJCHMUSI B OKpPY)KAIOWIEH IPUPOAHON Cpelle, NOHMMaHUE HEoOXOIUMOCTU
UCTIOJIb30BAHUS JOCTIKEHUI COBPEMEHHOW OHOJOTMH M OMOTEXHOJIOTHH JUIsl parMOHAIBLHOTO
IIPUPOIOII0JIL30BAHUS;

YMEHHME pEellaTh 3JIEMEHTAapHbIE TI'E€HETMYECKUE 3aJaud Ha MOHO- U JUTHMOpHUIHOE
CKpEILMBAHNE, CLEIUIEHHOE HACJEJI0BaHUE, COCTABIISTh CXEMbl MOHOTMOPUHOIO CKpELIMBaHUS
JUIS TIPEe/ICKa3aHus HacleA0BaHUsI IPU3HAKOB y OpPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE U TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia IpPU
paboTe ¢ yaeOHBIM U Jab0opaTOpHEIM 000PYIOBAHUEM;

yYMEHUE KPUTHUYECKH OIICHMBATh W WHTEPIPETHPOBATH HH(POPMAIUIO OHOIOTHYECKOTO
COJIEp’KaHus, BKIIIOYAIOUIYIO IICEBJOHAy4YHbIE 3HAHMSI U3 Pa3IMYHBIX HMCTOYHUKOB (CpelaCcTBa
MaccoBOM MH(OpMAaIMU, HayYHO-TOMYJSIPHbIE MaTepUasbl), STUHUECKHUE aCMEKThl COBPEMEHHBIX
HCCIICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NMCbMEHHBIE W YCTHbIE COOOIIeHHs, 00oO0mas
OMOJIOTMYECKYI0O HMHQOpPMAIUI0 W3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHATUIHBIN anmnapaTt OUOJIOTHH.

[IpenMeTrHbie pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» ¢ 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUI O MECTe M POJM OUOJIOTHHM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uosoruu, PyHKIMOHAIBHON IPAaMOTHOCTH YeJIOBEKa JJIsl PeIIEeHUs )KU3HEHHbBIX 3a/1a4;

YMEHHE PacCKpbIBATh COAEPKaHHE OMOJOTUYECKUX TEPMHUHOB U MOHATUN: BUJI, TTOMYJISIUS,
reHoOH I, SBOJIONMS, JBWKYIIHME CHIBl ((aKTOpbI) DBOJIOIHMH, MPHUCIIOCOOIEHHOCTh
OpraHM3MOB, BHJ000pa30BaHUE, SKOJOTHMYEcCKue (aKTOpbl, HKOCHCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, pEAYIIEHTHI, IIeNH MUTaHUs, SKOJOrMuecKas nmupamMuia, OuoreoneHos, ouocdepa;

yMEHHME Wu3jaraTh Ouosoruueckue teopuu (dBosounoHHass Tteopuss Y. JlapBuHa,
CUHTETHYECKasi TEOPUs SBOJIIOLIMN), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxoacrsa K. M.
bapa, yepenoBanus riaBHbIX HampaBiieHH U nyteil sBosonuu A. H. CeBeproBa, ydeHus o
6uoctepe B. 1. BepHaackoro), onpenensith rpaHULlbl UX TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHHE BJIa/IeTh METOJaMH HAay4yHOTO IMO3HAHUS B OMOJIOTMU: HAONIOJEHUE U OMHCAHUE
KUBBIX CHUCTEM, I[IPOLIECCOB U SBJICHUM, OpraHu3anus M TMPOBEICHHE OHOJIOIHYECKOTO
HKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEITUYMHAMHU, OOBSICHEHHE TMOJYyYEHHBIX PEe3Yy/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX IOHATHUH,
TEOPHUii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJTYYEHHBIX PE3YIIbTAaTOB;

YMEHHE BBIICTATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OUOJIOTHYECKUX 0OBEKTOB: BUIOB,
MOMYJSIIUKM, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOIICHO30B M JKOCHCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOT0  0TOOpa,
BHUJI000pa30BaHUs, MPUCIOCOOICHHOCTH OPraHU3MOB, JIEHCTBUS HKOJIOTHMUYECKUX (PAKTOPOB Ha
OpraHu3MBbl, IEPEHOCA BEIIECTB U NMOTOKA SHEPIHU B HIKOCUCTEMAaX, aHTPOIIOTEHHBIX U3MEHEHUH
B DKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB MW OHMOr€OXMMUYECKHUX IMKIOB B
ouocdepe;

YMEHHUE MPUMEHATH MOJTy4YEHHbIE 3HAHUS I OOBSICHEHUS! OMOJOTMYECKHX MPOLIECCOB U
SIBIICHUM, /I IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 1I€JIbI0 00eCcTIeYeHUs
0€30MaCHOCTH CBOETO 3J0POBbS U 3/0POBbSl OKPYKAIOIIMX JIIOJEH, COONIIOJCHUS HOPM
IPaMOTHOTO TMOBEJEHHUsI B OKpYXKarolleil NpuUpoAHON cpelne, MOHHUMAHUE HEOOXOJUMOCTH



WCTIOJIb30BAHUS JOCTIKEHUM COBPEMEHHOM Ouosiorun Ui paloHaIbHOIO
IIPUPOIOII0JIL30BAHUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJOTMYECKHE 3aJayd, COCTaBIATh CXEMBbl IEepeHoca
BEILIECTB U HEPIUH B IKOCUCTEMAaxX (ILIE€MU MUTaAHUS);

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia IPU
paboTe ¢ yaeOHBIM U J1a00PATOPHBIM 000PYIOBAHHEM;

yYMEHHE KPUTHUYECKH OIICHMBATh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUSA W3 PA3IMYHBIX HCTOYHUKOB (CpElCTBa
MaccoBOM HMH(OpManM{, HAyYHO-TIONYJISPHbIE MaTepuaibl), paccMaTpuUBaTh IJI0OAJIbHBIE
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHME CO3/1aBaThb COOCTBEHHbIE IHUCHbMEHHBIE W YCTHBIE COOOIIEHHs, 00001as
OMOJIOTHYECKYI0 HWH(POPMAIMI0O W3 HECKOJBKHX WCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATUIHBIN anmnapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmorekxa [{OK
1 b 2 .
MONOTHA Kak Hayxa 0 0-5 https://m.edsoo.ru/7f41c292
bu6moreka [IOK
2 XK 1
VBBIE CUCTEMBI M UX OpraHU3alys 0 0 hitps://m.edsoo.ru/7f41¢292
bu6moreka [IOK
X i 1 1
3 MMHUYECKUI COCTaB U CTPOCHUE KIETKU 8 https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 KuzHenesTenbHOCTh KIETKH 6 0 0 hitps-//m.edsoo.ru/7f41¢292
5 PazmHOXeHUE ¥ MHAUBUIYAIBHOE Pa3BUTHE 5 0 1 bu6mmoreka [IOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD g 1 15 bu6mmoreka [JOK
OPraHu3MoOB ' https://m.edsoo.ru/7f41¢c292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 1 0 bu6mmoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 P 1 0 0
CEPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 3 4




11 KJIACC

KonuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 1 1
IBOIMOUHOHHAS GHOTOTHA ? https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 | 0.5 bubnuorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bu6morexka [IOK
1
3 Oprau3Mel H OKpyXKaiouas cpena > 0 https://m.edsoo.ru/7f41cc74
bub OK
4 Coo01ecTBa 1 3KOJIOTHYECKHE CHCTEMBI 9 1 0 htI/tIszI:P/I/(r)rTl.eeIzls(i.ru 7641 ecT4
bu6mmoreka [IOK
5 P 2 0 0
CICPBHOE BpEMt https:/m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
- 34 3 2.5

I[TIPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KosnyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka KonTpoubnbie | IlpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl
bubmmorekxa [{OK
1 buosnorus B cucteme Hayk 1 0 0 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo bl TO3HAHUS )KUBOU
npuposl. [IpakTudeckas pabora
2 ng) lp«Il/IICHOJ'III))SOBaHI/Ie pa?al;'II/I‘IHLIX 1 0 0.5 Bubnuorexa LTOK
https://m.edsoo.ru/863e6122
METOJIOB TIPH U3YUCHUHU
OMOJOTHYECKUX O0BEKTOB
buosnornyueckue cucTeMHI, bu6mmoreka [IOK
3 1 0 0
MPOIIECCHI U UX U3YyUEHHUE https://m.edsoo.ru/863e6564
4 XUMHYECKHH COCTaB KIETKU. Boma 1 0 0 bu6mmoreka [IOK
Y MUHEpaJIbHBIE COJIA https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 benku. CocTtaB u cTpoeHHe OSIKOB 1 0 0 https:/m.cdsoo.ru/863e6b72
DepMeHThl — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
6 pabota Ne 1 «M3yuenue | 0 0.5 bubnuorexa [IOK
KaTaJIUTUYECKON aKTUBHOCTH https://m.edsoo.ru/863e6b72
(bepMeHTOB (Ha MpUMepe aMuIa3bl
WJIM KaTalasbl)»
bu6mmoreka [JOK
! YrieBozeL. Jlurm et ! 0 0 https://m.edsoo.ru/863e6870




bubmuoreka [JOK

8 Hywientossie kuciorst. AT® 0 https://m.edsoo.ru/863e6d5¢
9 Hcropus u MeTO1bI U3y4EHHUS 0 bubnuorexa [JOK
kietku. Kinetounas teopust https://m.edsoo.ru/863e6e88
Knerka kak 1nienoctHas kuBas
10 cucrema KoHTposbHas paboTa 1o 0
Teme "XUMHYECKUA COCTaB
KJIeTKH"
Crtpoenune s3ykapuoTHYECKOU
kietku. JlaboparopHast padota Ne
2 «M3yueHne cTpoeHus KIETOK bubnuoreka [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpEapaTax u ux
OTIMCAHUE
bu6mmoreka [IOK
12 OOMEH BELIECTB WIH META00IN3M 0 hitps-//m.cdsoo.ru/863¢766¢
bu6mmoreka [JOK
13 Potocuires. XemocHnTes 0 https://m.edsoo.ru/863e7¢98
. bu6mmoreka [JOK
14 JHepreTiieckui 0omen 0 https://m.edsoo.ru/863e7aae
JKU3HEHHBIN IUKIT KIETKH.
Jlenenue KiaeTku. MuTo3.
15 Jlaboparopnas pabota Ne 3 0.5 bubnunorexa [JOK
«HabmrogeHne MUTO3a B KJIIETKAX https://m.edsoo.ru/863e7dc4
KOHYMKa KOpeIIKa JIyka Ha
TOTOBBIX MUKpPOIIpenapaTax»
16 buocunTe3 Oenka. Peakimst 0 bubmuoreka [JOK




MaTpHUYHOI'O CUHTC3a

https://m.eds00.ru/863e796¢e

bubmuoreka [JOK
17 Tpancisiuus — buocures Geaka 0 https://m.edsoo.ru/863e796e
13 Hexknerounsie Gpopmbl )xU3HE — 0 bu6mmoreka [{OK
BHUPYCHI https://m.edsoo.ru/863e7540
bubmmoreka [{OK
19 ®opMBbl pa3MHOKEHHUS OPraHU3MOB 0 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnnorexa [IOK
20 Meitos 0 https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kieTok. Omio10TBOpEHUeE.
JlabopaTtopnast pabota Ne 4 bubmuorexa [JOK
21 0.5
«M3ydeHne cTpoeHus MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax»
2 NuauBunyansHOE pa3BUTHE 0 bu6mmoreka [IOK
opranu3moB KonTposabHas pabota https://m.edsoo.ru/863e8436
I'enetnka — Hayka o
23 HaCJ'Ie,Z[CTBeHHOZII“(I/I u 0 bubmorexa [JOK
https://m.edsoo.ru/863e86f2
M3MEHYUBOCTH
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 an/I3HaK011:. MOHOFI/I6pI/II,[I[HOC 0 bubmmorexa IOK
https://m.edsoo.ru/863e8878
CKpEIIUBaHNE
UTHOPHJIHOE CKPEIIMBAHHUE.
25 );[aKOH iefaBHCtho:; 0 bubmiorexa LIOK
https://m.edsoo.ru/863e89a4
HACJIeIOBaHUS MPU3HAKOB
26 CuensieHHOE HaclieI0BaHUE 0.5 bubmuoreka [JOK




npusHakoB. JIaboparopHas paboTa
Ne 5 «M3yyenue pe3yabTaToB
MOHOTHOPUIHOTO M AUTHOPHUIHOTO
CKpEUIMBaHUA y AP030(HIIBI HA
TOTOBBIX MUKpOIIpEapaTaxj»

https://m.eds00.1ru/863e8c60

T'enetuka nmona. Hacinenosanue

bubmmorexa [IOK

27 MIPU3HAKOB, CLIETNIEHHBIX C [10JIOM 0 https://m.edsoo.ru/863e8c60
M3MeHuYnBOCTb.
HenacnencrBeHHass U3MEHUYHBOCT.
JlabopaTtopnas pabota Ne 6.
28 I/I3y‘~I§HI/IepMOJIIf(1)I/IKaHI/IOHHOI71 0.5 bubmmorexa LIOK
https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, IIOCTPOCHHE
BapUAIIMOHHOTO Psija 1
BapHallMOHHOW KPUBON»
HacnencrBenHnass ©”3MEHYHUBOCTb.
JlabopaTtopHnas pabota Ne 7. bubmuorexa [JOK
29 . 0.5
«AHaM3 MyTanui y Apo30Quisl https://m.edsoo.ru/863e8efe
Ha FOTOBBIX MHUKPOTIpEIapaTax»
30 r 0 bu6mmoreka [JOK
cHeTHIa HeroBera https://m.edsoo.ru/863e8d78
Peseprubiit ypok. O60011eHUE TIO
31 Teme «HaciaeacTBeHHOCTE U 0
W3MEHYUBOCTh OPraHU3MOBY
32 Cenekuus Kak HayKa M IIpoLece 0 bubmmorexa [OK
https://m.edsoo.ru/863e¢9214
33 MeToabl 1 JOCTHKEHUS CeJICKIIUU 0 bu6mmoreka [JOK
pacTEeHUN U KUBOTHBIX https://m.edsoo.ru/863e¢9214
34 buoTexHosorus kak oTpacip 0 bubnunoreka [JOK




npou3sBocTBa Mtorosas
KOHTpOJIbHAst paboTa

https://m.edso0.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34




11 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
w/n Tema ypoka Beero Konrpoasubie | IlpakTuuyeckue H3yveHHs o0pasoBaTejibHbIE
padoTsI padoThbI pecypchl
N bubnuoreka [JOK
I IBOTIOIA 1 METOMBI €€ H3yICHNA ! 0 0 https://m.edso00.ru/863ea20e
) Hcropus pasButHs NpeacTaBiIeHUN | 0 0 bubnuorexa [JOK
00 3BOJIIOLINU https://m.eds00.ru/863e¢9570
bu6mmoreka [IOK
3 Miripoosorotus : 0 0 https://m.edsoo.ru/863e9cle
[Tomymsiust Kak dJIeMeHTapHast
€IMHUIIA BHJIA ¥ SBOJTFOITHH.
4 Hi6oplal1TopHﬂaﬂ pabora ;9 1 1 0 0.5 Bubnuorexa LIOK
https://m.eds00.1ru/863e99c6
«CpaBHeHUE BUJIOB T10
MOP(OJIOTrHIECKOMY KPUTEPUIO»
5 JIBKyImue cuiibl (3JIEMEHTapHBIC | 0 0 bubmuorexa [JOK
(haKTOpHI) FBOJIOLIUH https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TO0p ¥ €10 GOPMBI 1 0 0 https://m.edsoo.ru/863¢9ed0
Pe3ynbratel 3BoOIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1I000pazoBanue. JlaboparopHas 1 0 0.5 bubnnoreka [JOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHru3Ma 1
€€ OTHOCUTETILHOTO XapaKTepa
2 Hamnpasnenus u nyru | 0 0 bubnuoreka [IOK
MAaKpO3BOIIOLIUHU https://m.edsoo.ru/863e9cle




HeobOpaTumocTs 3BOTIOIUN

«B03HUKHOBEHHE U pa3BUTHUC

9 KonTtponsHas padora o teme " 0
DBoonMoHHas ouosorus’”
10 Wcropus xu3Hu Ha 3emiie U 0
METO/IbI €€ U3y4ECHUS
1 ['mnoTe3bl NPOUCXOXKIACHUS KUZHU 0 bubnuorexa [JOK
Ha 3emiie https://m.edsoo.ru/863eaSab
Pa3BuTHe )xu3HM Ha 3emiie 1o pam bubnnorexa [JOK
12 0
Y TIepHOIaM https://m.edsoo.ru/863eabbe
OCHOBHBI€ ATAIbI 3BOJTIOIUU
PacTUTENBHOTO U KUBOTHOTO MUDA.
[IpakTnueckas padora Ne 1 bubnuoreka [IOK
13 0.5
«M3yueHne UCKoMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHMi U )KUBOTHBIX B
KOJUTEKIIHSIX»
CoBpeMeHHas cucrema bubmuorexa [JOK
14 0
OpPraHUYECKOTO MUpa https://m.edsoo.ru/863ea48e
OBOIIOMS YEJIOBEKA bu6mmoreka [JOK
15 0
(anTpOTIOTEHE3) https://m.edsoo.ru/863eac2c
JBwxymue cuiibl (hakTopshl) bubnuoreka [JOK
16 0
aAHTpOIIOreHe3a https://m.edsoo.ru/863ead44
7 OcCHOBHBIE CTa/IUU IBOJIOLUU 0
YyelnoBeKa
13 YenoBeyeckue packl U MPUPOIHBIC 0 bubnnoreka [JOK
ajanTalyuy 4ejIoBeKa https://m.edsoo.ru/863eaeca?
PesepBHrlit ypok. O6001IeHHE 10
19 teme KoHTposipHas paboTa o teme 0




JKA3HHU HA 3eMIIe»

20 DKOJIOTHS KaK HayKa 0
Cpenbl 0OUTaHUS U SKOJIOTHYECKUE bubnuoreka [JOK

21 0
(bakTopsl https://m.edsoo.ru/863eafec
AbGunotnueckue paKkTopsI.
JlabopaTtopHuas pabota Ne 3.
«Mopdonornueckne 0COOEHHOCTH

22 paCTSI({bHﬁ U3 pa3HbIX MECT 0.5 Brbmiorexa LIOK

https://m.edsoo.ru/863eb10e
obutanusy. JlabopaTopnas pabota
Ne 4. «BnusiHue cBeta Ha pocT U
pPa3BUTHE YEPEHKOB KOJICYCa
bu6moreka [IOK

23 buotiieckie pakTopu 0 https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKHI
nonyisiiuu. [Ipaktuyeckas paborta

24 Ne 2 «IToacuét II0OTHOCTH 0.5
MOMYJISILIUI pa3HBIX BUIOB
pacTeHui»

)5 Coo01ecTBa OpraHu3MoB — 0 bubmuoreka [JOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a

2% DKOJOTUYECKUE CUCTEMBI 0 bubnuoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKa3aTENN

7 3KOCUCTEMBI. DKOJIOTUUECKHUE 0 bubmuoreka [JOK
nupaMuibl. CBOMCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus

28 [IpupogHBIE DKOCUCTEMBI

29 AHTPOTIOT€HHBIE IKOCUCTEMBI




buocdepa — rinodanbHas

bubmuoreka [JOK

30 JKOCHUCTEMA 3eMITU ! 0 https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS | 0 bubnuorexa [JOK
ouocdepsr https://m.edsoo.ru/863ebd 16

32 YenosedecTBo B Onocdepe 3emin 1 0

3 CocytiecTBoBaHUE MIPUPOIBI U | 0 bubnuoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBubIit ypok. O60011eHIE

34 teMbl «Coo0111ecTBa u 1 0
IKOJIOTHYECKHE CUCTEMBD»

OBIIEE KOJIJMYECTBO YACOB I1O 34 )5

[TPOI'PAMME







YYEBHO-METOJIMYECKOE OBECIEYEHUE OGPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

* buonorus, 10 xracc/ INaceunuk B.B., Kamenckuit A.A., [lIsenos I'.I". u npyrue; mox
penaxuueii [Taceunuka B.B., Akiimonepnoe obmectBo «M3aarensctBo «IIpocsemieHue

* buonorus, 11 xracc/ bensies J1.K., bopoaun I[1.M., Jpiviui I.M. u apyrue; noa penakuuen
bensera JI.K., demmmmmia .M., Akiuonepsoe odmectso «M3natensctBo «IIpocsemienuey
METOAUYECKUE MATEPUAJIBI IJIS1 YUUTEJIA

Metomueckrie MaTepralibl Ha SJIEKTPOHHBIX HOCUTENISX:

1. buosorus. Becw mkonpHBIN Kypc. boTanuka, 3005101, aHATOMHES, PU3NOJIOTHS YETIOBEKA U
oOuras 6uosorus. jis aOUTYpHUEHTOB, CTapIIEKIACCHUKOB U YUUTEEH.

2. Ypoxu 6uonoruu Kupumia u Medomus. 6, 7, 8, 10, 11 knacc. //BupryansHas mkosa
Kupunna u Medoaust.

3. KoMIuIeKkTsI TeCTOB 10 OMOJIOTHH TI0O OCHOBHBIM TeMaM Kypca 6, 7, 8, 9, 10, 11 kmaccos

4. KomrmurekT 3amaauii moarotosku Kk EI'D o 6mosoruu 11 kimace

5. KoMmbroTepHbIe Mpe3eHTANH K ypokaM Ouosiorun 5-11 kmaccel
HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://school-collection.edu.ru - Komnekius uudpoBbIix 00pa3oBaTeIbHBIX PECYPCOB.
http://www.electroniclibrary21.ru - OnexTponnas oubimoreka 21 Beka.
http://www.ege.edu.ru - Odunmanbabii HHGOpPMAIIMOHHEIN opTan EI'D.
http://www.zavuch.ru - CaliT U1 yuuTesen.

http://ecosystema.ru - DKOJIOTUUECKUH LIEHTP «DKOCUCTEMaA».

http://letopisi.org - Jletonucu.

http://nsportal.ru - CornanbpHast ceTh paOOTHUKOB 00pa30BaHUsL.
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