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IHOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke MpPOrpaMMbl MO OHOJOTHH TEOPETHUECKYI0 OCHOBY ISl OTPENEIICHUS
MOAXO0M0B K (opMmupoBaHHUIO cojepxaHus yueOHoro mnpenmera «buonorus» cocraBuin:
koHuenryaiabHbie nonoxkeHus OI'OC COO o B3amM0OOYyCIIOBIEHHOCTH IIE€JICH, CONEp KaHUs,
pe3ynbTaToB 00ydeHHs U TpeOOBaHUU K YPOBHIO MOATOTOBKH BBIMYCKHHUKOB, MOJOXEHHS 00
OOIIMX TENAX W MPHUHIMIAX, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHETO
obmero obpazosanusi B Poccuiickoii dexepanyu, a Takke MOJ0KEHUS O CIeru(rKe OHOJIOTHH,
e€ 3HaUYeHWU B TO3HAHWUU KUBOW MPHUPOJBI U OOECNEUYCHHU CYIIECTBOBAHUS YEIOBEYECKOTO
obmecTBa. CorylacCHO Ha3BaHHBIM MOJIOKEHHSIM, OTPEIEICHbI OCHOBHBIE (DYHKIUU HMPOTPAMMBI
o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo 6mosioruu Ja€T MpeacTaBiIeHUE O IEeNsIX, 00 oOIel cTpaTeruu 00yJeHus,
BOCIIUTAaHUS W PA3BUTHS OOYYArOIIUXCS CPENCTBAMH Yy4eOHOro mpenmera «buoorusy,
ompesenseT o0sA3aTeNbHOE MPEAMETHOE COJEp)KAHUE, €ro CTPYKTYpYy, paclpeesieHHue Io
paszenaM U TeMaM, PEeKOMEHIYEeMYIO IMOCJIeOBATeNbHOCTh M3YUYEHHUS y4eOHOro Marepuaina C
Y4ETOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, TIOTUKH 00pa30BaTeIHLHOrO MpoIiecca,
BO3PACTHBIX OCOOCHHOCTEH 00YyYarOIUXCS.

B mnporpamme 1m0 OHOJOTHMM Tak)Ke YYHUTHIBAIOTCS TPEOOBaHUS K IUIAHHPYEMBIM
JUYHOCTHBIM, METANPEJIMETHBIM M TPEIMETHBIM pe3ysibTaTaM OOy4YeHHs B (OPMHPOBAHUU
OCHOBHBIX BHJIOB YU€OHO-TI03HABATEIHFHOU ACATEIHPHOCTH/YIECOHBIX JEHCTBUIA 00YyJArOITUXCS IO
OCBOCHHIO COJICPKAHUS OMOJIOTHYECKOTO 00Opa30BaHMUsI.

B nporpamme mo 6uosnorun (10-11 xmaccel, 6a30BBI YpPOBEHb) pEalM30BaH MPUHITUI
MPEEeMCTBEHHOCTH B HW3Y4YeHMHM OuWoNoTHH, Oyaromapss 4eMy B HEW MpOCMaTpUBaeTCs
HANPaBIIEHHOCTh HA Pa3BUTHE 3HAHHM, CBA3aHHBIX ¢ (DOPMHUPOBAHHEM ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, [IEHHOCTHBIX OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
MIPEJICTaBICHU O 310pOBOM 00pa3e XU3HU M OEpeKHbIM OTHOIIEHHEM K OKpYyXKarolleu
npuponHoil cpene. IlosToMy Hapsay c u3ydeHHeM OOLIEOMOJIOTMYECKUX TEOpUM, a TaKxke
3HaHUU O CTPOEHHH >KMBBIX CHUCTEM Pa3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX
MPOIIECCOB B TIPOTpaMMe TI0 OHOJIOTHH YIENIEHO BHUMAaHHE HCIIOIB30BAHUIO TIOJTYYCHHBIX
3HAaHUU B MIOBCEHEBHOM JKU3HU ISl PELICHUS IPUKIIATHBIX 33]a4, B TOM YHCIe: MPOPHUIAKTUKH
HACJIEICTBEHHBIX  3a00JieBaHUN  4YeNoBEKa, MEAMKO-TeHETHUYECKOTO  KOHCYJIbTHPOBAHUS,
00OCHOBAHHUS SKOJIOTUYECKH I11eTIeCO00Pa3HOTo MOBEIEHHS B OKpYXKarolleil MpUpOIHOHM cpene,
aHallM3a BIIMSHUSA XO3SUCTBEHHOW JESATENILHOCTH YEJIOBEKa HAa COCTOSIHHE TMPHUPOAHBIX H
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMAaHHMS K TPUKIAJHOW HAIMpPaBICHHOCTH Y4eOHOTO
npeamera «BbHoNOTHs MPOJUKTOBAHO HEOOXOIUMOCTBIO 0OECTIeUeHHsI YCIOBUM Ui peIIeHUs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJIHHOTO OMOJIOTHYECKOro 00pa3oBaHus, KOTOpas MpeanoiaraeT
dbopmupoBaHHE y OOYYarOIUXCS CHOCOOHOCTH aJalTHPOBATHCS K HM3MECHEHUSM JHHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorust Ha ypoBHE cpeaHero oOmiero oOpa3oBaHHs 3aHMMaeT BaxkHOe MecTo. OHa
obecnieunBaeT (GOpMHUPOBAHUE y OOYyUAIONIUXCS TMPEACTABICHUH O HAYYHOW KapTUHE MHPA,
pacmupsieT ¥ 00001IaeT 3HaHUs O KUBOUM NpUpoJIe, €€ OTIUYUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpTraHu3allii ¥ HBOJIOIUH, CO3MAET YCIOBUS MJIs: TO3HAHMS 3aKOHOB >KUBOW TPUPOJIBI,
dbopMupoBanus (yHKIIMOHATHLHOW TPaAMOTHOCTH, HABBIKOB 370POBOTO M 0€30MacHOTO 00pasa
HU3HU, SKOJIOTUYECKOT'O MBIIIJICHHSI, IEHHOCTHOTO OTHOILIEHUS K KHBOU MPHUPOJIE U YETIOBEKY.

Bonbmoe 3HavueHume OWONOTHS WMEET TaKKe Ui PEHNICHHS BOCIHTATEIBHBIX |
pa3BUBAIOIIMX 33/1a4 CPeAHEro o0IIero obpazoBaHus, colanu3anuy odyJaronmxcs. M3yuenue



ouosioruu obecrieunBaeT yCIIOBUSA JUTSt (hopmMupoBaHHS MHTEJUIEKTYaJIbHBIX,
KOMMYHHKAIIMUOHHBIX H HH(l)OpMaIII/IOHHI)IX HAaBBIKOB, 3CTETUYECKOM KYJbTYPHI, CHOC06CTByeT
MHTETpaly OWOJIOTMYECKHUX 3HAHUM C MPEJCTABICHUSMHU U3 JIPYTMX y4eOHBIX IpPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUHU U reorpaduu. Ha3BaHHbIE MOT0OKEHUS O peJHA3HAYEHUH Y4eOHOTO
npenMera «buonorus» cocraBUIM OCHOBY JMJis OMNpeAeNieHus MOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHUIO €TO COJIeP KaHUS, IPEJICTABICHHOTO B IpOrpaMMe 10 OHOJIOTHH.

OT160p conepxkanus yuebHoro npeamera «buonorus» Ha 6a30BOM YPOBHE OCYILIECTBIEH C
MO3UIUI KYJIBTYpPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYAIOLTUECS HOKHBI
OCBOUTH 3HAHHS U YMEHHsI, 3HAUUMBbIE Ui (JOPMUPOBAHUS OOIIEH KYIbTYpHI, OMpPEISsIOIIHe
a/JIeKBaTHOE TIOBEJEHHE 4YeJIOBEKa B OKpYJXKAaloLlel MNpHUpoaHOMl cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHON KM3HU U MPAKTHUUECKOU JesTebHOCTH. Oco00e MECTO B ATOM CHUCTEME 3HaHUM
3aHUMAIOT 3JIEMEHTHl COJIEp)KaHus, KOTOphle CIy>KaT OCHOBOM nns  (OpMUPOBAHUS
MPEJICTaBJICHU O COBPEMEHHOM €eCTECTBEHHO-HAyYHOW KapTHHE MHpa U IEHHOCTHBIX
OpPHUEHTALMSIX JIMYHOCTHU, CIIOCOOCTBYIONINX TYMaHU3allUK OMOJIOTHYECKOTO 00pa30BaHMs.

CrtpykTypHupoBaHHe cojepx aHHs Y4eOHOro martepuaia B NporpamMme MO OHOJOTUHU
OCYIIECTBIIEHO C YYETOM MPHOPHUTETHOTO 3HAYCHHS 3HAHUI 00 OTIUYHUTEIHHBIX OCOOCHHOCTSIX
KUBOW NpUPOABI, O €€ ypOBHEBOM OpraHM3allMd M 3BOJIOLUU. B cOOTBETCTBHM € 3TUM B
CTpYKType yueOHoro npenmMera «buomnorusp» BbIIENEHbI CIEIYIOIMINE COAEPKATEIbHbIE JTUHHUU:
«bnomnorns xak HayKa. MGTOI[I)I HAay4YHOT'O IMO3HAHUA, «Knerka xak Omojormueckas CHUCTEMaAY,
«Opranusm kak Ouosiornyeckas cuctema», «Cucrema U MHOrooOpa3ue OpraHMyecKoro Mupay,
«IBOJIIOIMA JKUBOW TPUPOIBD», « IKOCUCTEMBI U TPUCYITUE UM 3aKOHOMEPHOCTH.

Lens m3ydyenust ydyeOHoro mpenmera «buomorus» Ha 06a30BOM ypOBHE — OBJaJCHUE
OOy4arolMMUCS 3HAHUSIMU O CTPYKTYPHO-(QYHKIIMOHAIbHONW OpraHU3allMd KUBBIX CHCTEM
pa3HOTO paHra U MPUOOPETeHHE YMEHUI UCTIONB30BATh OTU 3HAHUS JJIsl TPAMOTHBIX JACHCTBHIA B
OTHOIIIEHUU OOBEKTOB JKUBOW MPUPOJIBI U PEIICHUS PA3IUIHBIX )KU3HEHHBIX TIPOOIIEM.

JlocTmkeHue Leau u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 06a30BOM ypOBHE
o0ecrieurBaeTCs perIeHueM CIeTyIOIUX 3a1au:

OCBOEHHE OOYYaIOIIMMUCSA CHUCTEMBl 3HAaHUM O OWOJIOTMYECKUX TEOpHsX, YUCHHUSX,
3aKOHAaxX, 3aKOHOMEPHOCTSIX, TMIIOTEe3aX, MpaBHJIaX, CIYyXaIlUX OCHOBOW i (HOPMHUPOBAHUS
MPEJICTABJICHU O €CTeCTBEHHO-HAy4YHON KapTHHE MHUpPA, O METOJaX HAy4YHOTo IMO3HAHUS,
CTPOCHHH, MHOT000pa3uu M OCOOEHHOCTSIX JKHUBBIX CHCTEM pa3HOTO YPOBHS OpraHHU3alii,
BBLAAIOMIUXCA OTKPBITUAX U COBPEMCHHBIX UCCJICIOBAHUAX B 6I/IOJIOFI/II/I;

dbopMupoBaHHE Yy OOYYarOIIMXCs MMO3HABATEIbHBIX, MHTEIUIEKTYadbHBIX W TBOPUECKHUX
CIIOCOOHOCTEH B Mpoliecce aHaJln3a JaHHBIX O MYTAX pa3BUTHUSA B OMOJIOTMH HAYYHBIX B3TJISAOB,
I/IIleﬁ H MOAXOJ0B K U3YUCHUIO KHUBBIX CUCTCM PA3HOT'O YPOBHA OpraHuU3allvu,

CTAaHOBJICHHE Yy OOydYarImmxcs OOIel KyiabTyphbl, (YyHKIMOHATBHOW TPaMOTHOCTH,
pa3BUTHE YMEHUI OOBSCHATH U OLECHUBATh SIBJICHUS OKPYXKAIOIIET0 MHUpPA >KUBOM MPHUPOJABI Ha
OCHOBAHUU 3HAHUI U OMBITA, MOJTYYEHHBIX PU U3yUEHUU OUOJIOTHH;

dbopMupoBaHHe y OOyYaromMXCS YMEHHH WILTIOCTPUPOBATh 3HAYEHHE OMOJIOTHYECKHX
3HAaHUU B HpElKTH‘-IGCKOfI ACATCIIBHOCTHU YCJIOBCKA, PA3BUTHU COBPCMCHHBIX MCOUIMUHCKHUX
TEXHOJIOTUI U arpoOMOTEXHOJIOTHiA;

BOCIIUTaHUC Y6€)K)IéHHOCTI/I B BO3MOKHOCTH IIO3HAHUS YEJIOBEKOM >KHBOI IpUpoOakbI,
HE00X0UMOCTH OEpeKHOr0 OTHOIICHHUS K HEH, COOMIOAEHNS 3TUYECKUX HOPM IIPU IPOBEACHUU
OMOJIOrMYeCKUX HCCIeA0BAHUMN;

OCO3HAaHHUE IICHHOCTHU OMOJIOTHYECKUX 3HAHUK AJisl TIOBBIMICHUSA YPOBHA KOJIOTHUIECKOMN
KyJbTYpBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,



MPUMEHEHUE MPUOOPETEHHBIX 3HAHWN M YMEHUW B TMOBCEIHEBHON JXU3HU NI OICHKH
MOCIICACTBUI CBOEH NEATENHbHOCTH IO OTHOIICHUIO K OKPYXAIOIIeH cpele, COOCTBCHHOMY
3JI0pPOBBI0, 000CHOBAHUE U COOJIOICHUE Mep TTPODUITAKTUKY 3a00JIeBaHUH.

B cucreme cpemgnero obmiero obpazoBanusi «buonorus», nzydaemas Ha 6a30BOM YPOBHE,
SIBJSIETCSL 00S13aTENbHBIM YYEOHBIM TIPEAMETOM, BXOJSAINIAM B COCTaB MPEAMETHOM 00JacTu
«EcTecTBeHHO-HAayYHBIC TIPEIMETHIY.

Jlnst u3ydeHus: OMOIOTUM Ha 0A30BOM YPOBHE CPEIHETO OOIIEro 0Opa3oBaHUs OTBOIUTCS
68 vacoB: B 10 kiacce — 34 yaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 yac B Heeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buosorusi Kak Hayka.

buonorust xak Hayka. CBsi3b OMOJIOTHMU C OOIIECTBEHHBIMH, TEXHUUYECKHUMH H JIPYTUMHU
€CTECTBEHHBIMU HayKaMu, (uiocodueld, 3TUKOH, SCTETHKOM U mpaBoM. Ponb Ouoioruu B
(bopMHpPOBaHNN COBPEMEHHON Hay4YHOI KapTHHBI Mupa. CuctemMa OMOJIOTHYECKUX HayK.

MeTobl O3HAHUS KUBOW NMPUPO/IbI (HAOII0eHHUE, SKCIIEPUMEHT, ONIMCAHUE, U3MEPEHHE,
KJaccu(uKamus, MOICIMPOBAHUE, CTATUCTUYECKAsE 00pabOTKa TaHHBIX).

JleMoHcTpanum:

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

Tabnuue! u cxeMbl: « MeTo bl TO3HAHUS )KUBOW IPUPOJIBD».

JlaGopaTopHble U NpaKTU4YecKue padoThbi:

[Ipaktnueckass pabora Ne 1. «Mcmonb3oBaHHe pPa3NMYHBIX METOAOB MpPU H3YyUYECHUU
OMOIOTHYECKUX 00HEKTOBY.

Tema 2. ’KuBble cucTeMbl U MX OPraHU3aIUsl.

XKussie cucrembl (OMOCHCTEMBI) Kak HpeaMeT u3ydeHus Ouonoruu. OTINYHE KHUBBIX
CUCTEM OT HEOPTraHUYECKON IIPUPOJIBI.

CpoiicTBa OWOCHCTEM © UWX pa3HooOpaswe. YpPOBHU OpraHm3aiid OHOCHCTEM:
MOJIEKYJIAPHBIA,  KJIETOYHBIM,  TKAaHEBbI, OPraHU3MEHHbIA,  MOMYJISIIUOHHO-BUIOBOM,
9KOCHUCTEMHBIHN (OMOTCOIIEHOTHYECKHI ), OMOC(EPHBI.

JdemoHcTpaumnu:

Tabmumper 1 cxembl: «OCHOBHBIE MPU3HAKU JKU3HU», «YPOBHH OPTraHU3AIMU >KUBOU
MIPUPOIBD.

O6opynoBanue: moaens monekyisl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB M CTPOEHUE KJIETKH.

XUMUYECKUH  COCTaB  KIETKA. XHUMHYECKHE  DJIEMEHTBhI:  MaKpOAJIEMEHTBHI,
MHUKpO3JeMeHThl. Bosla 1 MUHEpanbHbIE BEIIECTBA.

@yHKIMKA BOJABl M MHUHEPAJIBHBIX BEHIECTB B KieTke. llommepkaHue OCMOTHYECKOIO
Oananca.

benxu. CocraB u cTpoeHue 0elKoB. AMUHOKHUCIOTH — MOHOMEpPHI OeskoB. HezameHnmeble
U 3aMEHHMMblEe AMHHOKHUCIIOTHI. AMUHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYJbl (IIepBUYHAs, BTOPUYHAs, TPETHYHAs U YETBEPTHUYHAsA CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. bronornueckue GyHKIIUU OCTKOB.

®epMeHTHl — Ononormueckue Karanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIM IIEHTP,
cyOctpatHas cneuuduuHocth. Kodepmentsl. Buramunpl. Ominuuss  QepMEHTOB  OT
HEOPraHUYECKHX KaTaJlnu3aTOpOB.

VYrneBojabl: MOHOCaxapuIbl (TJII0K03a, pudo3a U Je30Kcupudo3a), Aucaxapusl (caxaposa,
JAKTO3a) W TOJMcaxapuibl (Kpaxmall, TJIMKOTeH, IIeJIT0N03a). buonorndeckue ¢GyHKIUU
YTJIEBOJIOB.

Jlumuael:  Tpurauuepunsl, ¢dochomunuael, crepouasl. [ HapodmIEHO-THIPOGOOHBIE
cBoiicTBa. bronornyeckue Qynkimyn nununoB. CpaBHEHHE YIIIEBOIOB, OCIKOB U JIMIUAOB KaK
HMCTOYHUKOB YHEPTHH.



Hyxneunossie kucnotsl: JJHK n PHK. HykneoTuasl — MOHOMEpPBI HyKJIEMHOBBIX KHUCIIOT.
Crpoerne u Qynkuun JIHK. Crpoenne n ¢ynxmmu PHK. Bunet PHK. AT®: ctpoenue u
byHKIHN.

[Mutosmoruss — Hayka o kjerke. KiietouHass Teopusi — npuMep B3aUMOJICUCTBUS UIEH U
(hakTOB B HAYYHOM TO3HAHWU. METOIbI NU3YUCHUS KIIETKH.

Krnetka kak nenoctHas >kuBasi cuctema. OOIIie NpU3HAKU KIETOK: 3aMKHYyTasl Hapy>KHas
MeMOpaHa, mojekynsl JIHK kak reneTudeckuii anmapar, cuctemMa CHHTe3a Oenka.

Tumbl KJETOK: JSyKapuoTHYecKas © mpokapuoTwueckas. (OcoOEHHOCTH CTPOEHUS
MPOKApUOTUYECKOH KIeTku. KneTouHas ctenka Oakrepuii. CTpoeHHE 3YKapUOTUYECKON KIETKH.
OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHON U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIC CTPYKTYpPHI KIIETOK — KJIETOYHAs CTCHKA, TJIMKOKATUKC, WX (DYHKIIHH.
[Tnasmarnueckass memOpaHa, €€ cBoiictBa W (QyHKiWU. [lurorurasma w e€ opraHoWIbI.
OnnomemOpannbie opranouasl kietku: DIIC, anmapar ['onbmku, mu3ocomel. [loryaBToHOMHBIE
OpraHOMW/bl KJIETKU: MUTOXOHJPHUH, IUacTUibl. [lponcxoxkaeHne MHUTOXOHAPUN M IUIACTHL.
Bune nnactun. HememOpaHHble OpraHouabl KJIETKU: pUOOCOMBI, KIETOYHBINA LEHTP, IIEHTPUOIIH,
pPECHUYKHU, KIyTUKH. DYHKIIMU OPTaHOUIOB KIETKU. BrimtoueHusl.

SAnpo — perynsTopHslii eHTp kieTku. CTpoeHue sapa: saepHas 00004Kka, Kapruoria3ma,
XPOMATHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. llneiinen, P. Bupxos, /Ix. Yorcon, .
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «Pacnpenenenne XMMHYECKHMX JJIEMEHTOB B HEXKHBOW  IPUPOJIEY,
«PacrnpeneneHre XUMUYECKUX 3JIEMEHTOB B JKUBOU IIPUPOIEY.

Tabmumer u cxembl: «lleprogndeckast TabnauIa XUMHUYECKUX DIEMEHTOB», «CTpoeHHe
MOJIEKYJIBI BOABD, «brnocunTe3 Genkay», «CTpoeHne MoJieKyisl Oenka», «CtpoeHue GpepMeHTay,
«Hyxneunossie kucinotel. JJHK», «Ctpoenne monexkynsl AT®», «CTpoeHre 3yKapuoTHIECKOM
KIeTKn», «CTpOCHHE KUBOTHOM KIIETKW», «CTpOeHHE pPacTUTENbHOW KIeTKu», «CTpoeHue
MPOKAPUOTUYECKOHN KIIETKN», « CTpOEHHUE sIpa KIETKH», « Y TIIEBOABD), «JIMIUIb.

ObopynoBaHue: CBETOBOW MHMKPOCKON, 00OpyAOBaHWE [UIsl MPOBEICHUS HAONIIOICHUH,
M3MEpEHH, SKCIEPUMEHTOB, MHUKPOIpEnapaThl PaCTUTENbHBIX, KUBOTHBIX M OaKTepUANbHBIX
KJIETOK.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Jlaboparoprast padora Ne 1. «M3ydeHHe KaTaTMTHYECKOW aKTUBHOCTH (DEPMEHTOB (HA
IIpUMEpE aMUJIa3bl UJIN KaTanas3bl)».

Jlaboparopnast pabora Ne 2. «M3yueHue CTpoeHUS KIETOK PACTCHHM, >KUBOTHBIX M
OaxTepuil O]l MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIPENapaTax U UX OMHUCAHUE).

Tema 4. ' KuzHeaessTeJbHOCTH KJICTKH.

OOmeH BemiecTB, WIM META00dU3M. AcCUMUIAIUA  (IUIACTUYECKUA OOMEH) W
TUCCUMUIIIALIUS (9HEPreTHYecKuii 00MEH) — IBE CTOPOHBI €IMHOT0 Ipoliecca Meradbonusma. Poib
3aKOHOB COXPAHEHUs BEIIECTB U SHEPTUU B MIOHUMAHUHN METa0OIU3Ma.

Tumbl oOMeHa BemiecTB: aBTOTPOQHBIA U TereporpodHbIii. Pons (hepMeHTOB B 0OMeHe
BELIECTB U MIPEBPALLEHUH SHEPTUHU B KIIETKE.

®dortocunTe3. CmeroBas u TemHOBas ¢as3el (oTocuHTe3a. Peaknum QorocuHTe3a.
OddexTuBHOCTH hoTOCHHTE3a. 3HaUeHNE (DOTOCHHTE3A IS )KU3HU Ha 3emiie. Biusaue ycioBuii
cpensl Ha (OTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUH.



XeMocuHTe3. XeMOCHHTE3UpyIole OakTepuu. 3HaYCHHE XEMOCHHTE3a JJIS KU3HU Ha
3emie.

OHepreTuueckuii oOMeH B  KieTke. PaciieruieHne — BEIIECTB, BbIACIEHHE U
aKKyMYJIMpPOBaHUE HEPIUM B KJIETKe. DTalnbl 3HepreTuueckoro ooMeHa. ['nmukonus. bpoxenne n
ero Buabl. KucioponHoe oxucieHue, WM KJIE€TOYHOe JbixaHue. OKHUCIUTENbHOE
¢bochopunuposanue. DPPeKTUBHOCTb FHEPTETUUECKOT0 OOMEHa.

Peakiun marpuyHoro cuHTe3a. [eHermueckas wuHpopmarus u JHK. Peanmzanus
TeHEeTHYeCKOW MHpopManuu B KieTKe. ['eHeTHuyecknii Ko U ero cBoiictBa. TpaHckpumims —
matpuunblii cunte3 PHK. Tpancnsmus — 6uocunte3 Oenka. Dransl TpaHcasanuu. KoaupoBanue
aMHHOKHUCIIOT. Poss pubocom B OnocuHTE3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — BHpychl. Mctopus otkpeitusi BupycoB (. M.
NBanoBckuit). OCOOEHHOCTH CTPOCHHUS M KU3HEHHOTO ITMKJIa BUpycoB. baktepuodaru. bonesnun
pacTeHui, )KUBOTHBIX U YE€JIOBEKa, BhI3bIBa€Mble BUpycaMu. Bupyc numMmyHoaeduuTa yenoBexa

(BUY) - Bo3Oyaurens CIIMJla. OOpaTHass TpaHCKpHUILUS, peBepTaza U HMHTErpasa.
ITpodunakTuka pacupocTpaHeHUs! BUPYCHBIX 3a00JI€BaHU.
JdeMoHcTpanum:

IToprpetsr: H. K. Konsnos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmuupr u  cxembl: «Tumbsl  mutanusy, «Metabonusm», «MUTOXOHIPHUSY,
«QHepreTuueckuii ooMen», «Xnopormiact», «Dotocunres», «Ctpoenune AHK», «Crpoenue u
dbyHKIMOHUpOBaHWE TeHa», «CuHTe3 Oenkay, «leHermueckuii Kom», «Bupycs,
«baktrepuodarn», «Ctpoenne u xu3HeHHBbIW 1wk Bupyca CIIWa, Oaxtepuodaray,
«Pemmukanms JHK».

ObopynoBanue: Mmoaenu-anmiukanuu «Yasoenue JJHK u Tpanckpumnius», «buocunres
oenka», «CTpoeHUe KIETKU», Moienb cTpykTypsl JJTHK.

Tema S. PasMHOXKeHHE U HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounsnii muKki, WM KU3HEHHBIW WK KieTku. WaTepdasza m mwmro3. [Iporeccsr,
npoTekaromue B uHTepdasze. Permmmkamus — peakius mMatpuunoro cunresa JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIH HabOp — KapuoTHm. J[UTUIOWIHBIA W TalUIOWIHBIA XPOMOCOMHBIE
Habopbl. XpomaTuapl. [luTomornueckre OCHOBBI Pa3MHOKEHUSI M WHIWBUIYATbHOTO Pa3BUTH
OpraHU3MOB.

Henenne knetkn — muto3. Cragum murtoza. [Ipomeccel, mpoucxoisdiiue Ha pa3HbIX
CTaJUAX MUTO3a. BHOJIOrMYECKHI1 CMBICT MUTO3A.

[TporpamMmmupyemas rudeb KIeTKH — aromnTo3.

@opmbl  pa3MHOXKEHHS OpraHu3MoB: Oecmojioe U mojoBoe. Buael Oecrosioro
Pa3MHOXKEHHUS: JIeJICHHE HAJBOE, IMOYKOBAHHME OJHO- M MHOTI'OKJIETOUHBIX, CIIOPOOOpa3OBaHUE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHME OPraHU3MOB, €r0 3HAYEHUE IS
CEJIKINN.

[TonoBoe pa3MHOKEHHE, €T0 OTIIMYHUS OT OECIONOTO.

Meiio3. Craguu meiosa. IIpoueccsl, mpoucxoasmue Ha craausx Mmenosa. [loBenenwue
xpoMocoMm B Meio3e. Kpoccunrosep. buonoruueckuii CMbICI U 3HaY€HHE Meiio3a.

I'amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KUBOTHBIX. [10JOBBIE Kene3bl:
CEMCHHHMKHU W sugHUKHA. OOpa3oBaHWE M Pa3BUTHE IMOJIOBBIX KJICTOK — raMeT (CIiepMaTo30uj,
AWIEKIeTKa) — crepMaroreHe3 M oBoreHe3. (OCOOEHHOCTH CTPOCHHs SHIEKIETOK U
criepmaro3onaoB. OmnoaorBopenue. [laprenorenes.

NunuBunyansHOEe pa3BuTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Otanbel SMOPHOHANBHOTO Pa3BUTHSL Yy TO3BOHOYHBIX >KMBOTHBIX: IPOOJIEHHE, TacTpyJsIus,



opranorenes. [loctamOpuoHansHOe pa3BuTHE. THUIBI TOCTIMOPUOHAIBHOTO Pa3BUTHS: MPSMOE,
HenpsiMoe (JIMYMHOYHOE). BnusHue cpenbl Ha pa3BUTHUE OPraHU3MOB, (DAKTOPBI, CHOCOOHBIE
BBI3BIBATH BPOXKAEHHBIEC YPOJICTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 IBETKOBOTO PACTEHHUS: CTPOCHHE CEMEHU, CTaIuun
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuip! 1 cxembl: «DoOpMBI pa3MHOKEHHSI OpraHU3MOBY, «/[BOitHOE OII0OTBOpPEHHE Y
LBETKOBBIX pacTeHUui», «BereraruBHOe pa3MHOXEHUE pPACTCHUN», «JleleHne KIEeTKU
Oaktepuit», «CTpoeHUE TMOJNOBBIX KIETOK», «CTpoeHHe XpOMOCOMBD», «KIETOUYHBIN MK,
«Permmukanus [JTHK», «Mwuto3», «Meno3y», «lIpsmoe u Henpsmoe pa3Butue», «l'amerorenes y
MJICKOITUTAIOIINX U YeJIoBeKay, «OCHOBHBIC CTAIUU OHTOTECHE3a.

ObopynoBaHue: MHKPOCKON, MHUKporpenapaTsl «CriepMaTo30UIbl MIIEKOIMUTAIOIIETOy,
«sliiexieTka Miekonuraromero», «KaprnoknHe3 B KIETKax KoOpemka JyKa», MarHuTHas
Mojenb-anmiaukanus «/Jlenenue knetkn», moaens JJHK, mogens meTadazHoit XpoMOCOMBI.

JlaGopaTopHble U NpaKTU4YecKue padoThi:

Jlaboparopnas padota Ne 3. «HabmroneHne MuTo3a B KJIETKaX KOHUYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKpPOIIpEnapaTax».

JlaGoparopnast pabora Ne 4. «/3ydeHuwe CTpOEHHS TOJOBBIX KJIETOK HA TOTOBBIX
MHUKpOIIpenapaTax.

Tema 6. HacsiecTBEeHHOCTh U K3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer wu 3amaum reHeTuku. VMcropusi pa3BuTug reHeTHKH. Ponb 1uTOIOTMH |
SMOpHUOIIOTUY B CTAHOBJICHUU T€HETHKHU. BKIag pocCHIICKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeToabpl TeHeTUKU (THOPUIOTOTUYECKHM, IUTOTeHEeTHYECKUH, MOJIEKYISpPHO-
reHeTu4eckuit). OCHOBHbBIE T€HETUYECKHUE TOHATHS. ['eHeTHuecKkass CUMBOJIMKA, UCIIONIb3yeMasi B
cXemax CKpelMBaHU.

3aKOHOMEpPHOCTH  HAcCJElOBaHUS  NPU3HAKOB, ycTaHoBieHHble [.  Mengenem.
MonorubpuaHoe cKpemuBanue. 3aKoH eIMHO00pa3us THOPUA0B MepBOro nokosyieHus. [Ipasuio
JTOMUHHUPOBAaHUA. 3aKOH paCIICIUICHUS Mpu3HAKoB. ['umnore3a uuctoThl ramer. [lomHoe wu
HEIOJIHOE TOMUHUPOBAHHUE.

JlurubpugHoe  CKpellMBaHHWe. 3aKOH HE3aBUCUMOTO  HACJIEIOBaHHUS  MPU3HAKOB.
[{uToreHeTnueckne OCHOBBI TUTHMOPHUIHOTO CKpEIIMBAHUA. AHAIM3UPYIOLIEE CKPEIIUBAHUE.
Hcnonb30BaHne aHATM3UPYIOMIETO CKPEIIMBAHMS [IJIsI ONIPEIeTICHHSI TEHOTUTIA OCOOH.

CuerieHHOe HaclefoBaHue Tnpu3HakoB. PaGora T. MopraHa 1o CHEMJICHHOMY
HacJieIoBaHHIo reHoB. Hapyiienue cuenieHus reHoB B pe3ysibTaTe KPOCCHHIOBEpA.

XpomMocoMHasi TEOpUsl HACIEACTBEHHOCTH. [ eHeTHYeCKHEe KapThI.

I'eneruka mosia. XpoMOCOMHOE OIpENEIeHUE Moya. AyTOCOMBI U TTOJIOBBIE XPOMOCOMBI.
['omorameTHsie W TeTeporaMeTHBIE OpraHuW3Mbl. HacimemoBaHue TPU3HAKOB, CIETUICHHBIX C
MIOJIOM.

N3meHnunBOCTh. BHbl ”3MEHUMBOCTHU: HEHACIEACTBEHHAs U HACJIeICTBEHHAs1. Poiib cpesbl
B HEHACJIEJCTBEHHOM HW3MEHUMBOCTH. XapaKTepUCTUKAa MOAM(DUKANMOHHOW H3MEHUYMBOCTH.
Bapuaunonnsiii psg v BapuanvonHasi kpuBas. Hopma peaknuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHBIC IPU3HAKU U X HOpMa peaknuu. CBOHCTBAa MOTUPUKANMOHHONW U3MEHINBOCTH.

HacnencrBennas, i reHOTUIIMYECKasi, ©3MEHYMBOCTh. KoMOUHAaTHBHAS U3MEHYUBOCTD.
Meiio3 W TOJOBOM TPOIECC — OCHOBa KOMOWHATHUBHOW M3MEHYMBOCTH. MyTalmoHHas
M3MeHYHBOCTh. Kiaccudukanus myTamuii: TeHHBIE, XpPOMOCOMHBIC, T€éHOMHBIE. YacTtoTa U



MPUYMHBI MyTalil. MyTareHHbsie GakTopbl. 3aKOH TOMOJIOTUYECKUX PSAIOB B HACIIEICTBEHHOM
n3menunBoctu H. . BaBuiosa.

BHesiepHast Haca€1CTBEHHOCTh U N3BMEHYUBOCTbD.

I'enetnka uyenoBeka. Kapumotun demoBeka. OCHOBHBIE METOAbl TE€HETUKH YEJIOBEKA:
TCHEATOTHYCCKUN, OJNM3HEIOBBIM, IIUTOTCHETUUECKHH, OHOXMMHYECKUH, MOJIEKYJISIPHO-
reHeTuueckuid. COBpPEMEHHOE ONpEeNeNIeHUe TIEeHOTHUIA: TOJHOT€HOMHOE CEKBEHHPOBAHUE,
TeHOTUIHpOBaHUEe, B ToM uucie ¢ nomombio [1[P-ananuza. HacnenctBennble 3a0oseBaHus
4ejoBeKa: TeHHble O0oJie3HH, OOJe3HH ¢ HACIEACTBEHHOW MPeApacroiokeHHOCTHIO,
XpoMocoMHbIe 0ose3Hn. ComMaTHyecKHMe M TeHepaTHBHbIE MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIHMITET 30pOBOTO 00pa3a KU3HH, TUATHOCTHKH, MPOPUIAKTHKA U JICUCHUS TCHETUICCKUX
Oone3nell. MennMKO-TeHETHYEeCKOe KOHCYJIBTHPOBAaHHME. 3HAau€HHE MEIWIIMHCKONW T'eHETUKU B
MPEIOTBPALEHUH U JIEUEHUU TeHEeTUUYECKUX 3a00JIeBaHUI YyeoBeKa.

JdemoHcTpaumnu:

[Toptpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecorcknii, H. 1. BaBunos.

Tabmuipel u cxembl: « MOHOTHOPUIHOE CKPEIIMBAHUE U €TO IIUTOTCHETUYECKAsk OCHOBAY,
«3aKOH pacHICIUICHHs] M €ro IMTOT€HETHYEeCKas OCHOBa», «3aKOH YHMCTOThI TaMeTy,
«uruOpunnoe ckpeuBanue», «lluTomornyeckue OCHOBBI AUTHOPUIHOIO CKPEIIMBAHUSY,
«Mero3», «B3zanmoneicTBre ajielbHbIX T€HOBY», «I €eHeTHYecKue KapThl paCTEHUM, KUBOTHBIX
1 4yenmoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTH HACJIEAOBAHMS, CLEIUIEHHOTO C IOJIOMY,
«KapuoTunsl 4YernoBeka U JKUBOTHBIX», «Buasl wu3MeHUHMBOCTH», «MoaudukalmoHHas
M3MEHYUBOCTHY, «HacnenoBanue pesyc-dakrtopay, «I'eHeTrka rpymnm KpoBu», «MyTalnnoHHas
U3MEHYUBOCTHY.

ObopynoBanue: MoJeNH-aNIUINKa «MoHOTHOpUIHOE CKpemuBanuey», «HemomHoe
JOMUHUpPOBaHUEY», «JurubOpunHoe ckpemmuBanue», «llepekpécT XpomMocom», MHUKPOCKON U
Mukponpenapat «Jpo3oduna» (Hopma, mytanmu (HOpMBI KPBIILEB M OKPACKH Tela), repoapuit
«I"'opox moceBHOW».

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

Jlaboparopnast pa6ora Ne 5. «3ydeHue pe3yabpTaToB MOHOTHOPHUIHOTO U JUTHOPUIHOTO
CKpEeIMBaHUA y IP030(UIIBI HA TOTOBBIX MUKPOTIpEnapaTaxy.

Jlaboparopnas pabota Ne 6. «M3yyeHrne MoaupUKaIMOHHON U3MEHUNBOCTH, TOCTPOCHUE
BAPUALIMOHHOTO PsI1a U BAPUALIUOHHON KPUBON.

Jlaboparopnas pabora Ne 7. «AnHamu3 wyTtamuii y Jpo3oduiasl Ha TOTOBBIX
MHUKpOIIpenapaTax».

[IpaxTnueckas padora Ne 2. «CocTaBiieHHe U aHaJIU3 POAOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekniust opranu3MoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexkuus Kak HayKa U MpoIliecC. 3apoKACHUE CEJEKIMU U noMecTukarusa. Ydyenue H. U.
BaBumoBa 0 LeHTpax NPOUCXOXKICHHS W MHOrooOpasus KyJIbTypHBIX pacTeHHil. LleHTpsI
MIPOMCXOXKICHHS TOMAIIHUX )KMUBOTHBIX. COpT, TOpOAa, IITAMM.

CoBpeMeHHbIE METOBI CeNEeKIH. MacCoBbIi U WHAMBHIYAILHBI OTOOPHI B CEIEKITUN
pactenuii u kuBOTHBIX. OlIEHKa dKCcTephepa. bIM3KOPOACTBEHHOE CKPEIIMBaHNE — WHOPUIMHT.
Uwncras nuaMsa. CkpemmMBaHWE YUCTBHIX JIMHWUK. [ereposmc, wim ruOpUHAsS — CHIIA.
Heponcteennoe ckpemmBanue — ayropuaudar. OtganéHHas TuOpuau3anus U €€  YCIeXHu.
HckyccTBEHHBI MyTareHe3 W MOJYyYEHHUE MOJUILIOUI0B. JIOCTHIKEHHMS CEJIEKIUH PacTEHU,
KUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHonoruss kak oTpacib NPOU3BOJCTBA. ['€HHas WHXXEHEepHs. DTamnbl CO3JIaHUS
pexombunantHo JIHK u Tpancrennbix opranusmoB. Knerounas unxenepus. Knetounsle
KYJIbTYpbl. MUKPOKJIOHAILHOE pa3MHOKEeHHE pacTeHui. KioHupoBaHne BBICOKOMPOIYKTUBHBIX
CEIbCKOXO3SIUCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHEe M dTh4Yeckwe mpoodmems. MO —
TEHETUYECKH MOJAU(PUITUPOBAHHBIC OPTaHU3MBI.

JleMoHCcTpanmu:

[Toptpetsr: H. . BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, M. ®@. liBaHoOB.

Tabmumpl 1 cxembl: kKapTa «lIeHTpBI MPOUCXOXKACHUS W MHOT000paswsi KyJIbTYPHBIX
pacteHuit», «llopoabl JoMaNIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHUi», «OTnanéHHas
ruOpuam3anusi», «Paboter akamemmka M. @. HeanoBay, «llomummonams»y, «OOBEKTHI
onorexHoorun», «KierodHele KyJlbTypbl U KIOHHpOBaHHE», «KOHCTpyHpOBaHHE W TIEPEHOC
T€HOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUIOJOB M KOPHEIUIONOB AUKUAX (POPM M KYJIBTYPHBIX COPTOB
pactenuii, repbapuii «CenbCKOX03sIIICTBEHHBIE PACTEHHSI.

JlaGopaTopHble U NpaKTU4YecKue padoThi:

Okckypcusi « OCHOBHBIE METOJbI U JIOCTH)KEHHS! CENIEKIIMM PacTEeHUM M KUBOTHBIX (Ha
CEJIEKIIMOHHYI0 CTaHIUIO, MIEMEHHYI0 (hepMy, COPTOMCHBITATENBHBIN YYacTOK, B TEIUTMYHOE
XO03SICTBO, JIAOOPATOPHUIO arpOYHUBEPCHUTETA WIIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoJIOLIMOHHAS OUOJIOTHS.

ITpeanocelakKu BO3HUKHOBEHUS HBOJIOLMOHHON TEOPHM. DBONIOLMOHHAS TEOpUs U e
MeCTO B OMOJIOTHH. BiMsHUE 3BOMIOLIMOHHOM TEOPUH HA pa3BUTHE OUMOJIOTHU U IPYTHX HayK.

CupnerensctBa sBoimonMU. IlaneoHTonormdeckue: MOCIEN0BATENIBHOCTD —I1OSBICHUS
BUJIOB B MaJICOHTOJIOIMYECKOHN JIETOMUCH, TIepexoaHbie (popMmbl. broreorpaduueckue: cxoacTBo
u paznuuue GayH u GpIop MaTEpPUKOB U OCTPOBOB.

DOMOpHOIOrHYecKre: CXOJICTBA W pa3iMuusi SMOPHUOHOB pa3HBIX BHUIOB IMO3BOHOYHBIX.
CpaBHUTEIIPHO-AHATOMUYECKHUE: TOMOJIOTUYHbIC, AHAJOTUYHbIE, PYIUMEHTApHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIIpHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OJIMUYECKUX IyTeH y BCEX OPraHU3MOB.

OpomtonimonHass Tteopuss Y. J[lapBuna. Ilpennoceiiky BO3HHMKHOBEHHS JapBHUHHM3MA.
JIBIKyLiMe CHUJIbl  HBOJIONMM BHJIOB 1O JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IpH
OTPaHUYEHHOCTH PECypCOB, HEONpeAeNEHHas HM3MEHYMBOCTh, OOpb0a 3a CyIIEeCTBOBAaHME,
€CTECTBEHHBII 0TOOD).

Cunrernueckast Teopus sBoitonnu (CTI) 1 €€ OCHOBHBIE MOTOKEHHUS.

Muxkposomtonus. [Tonmynsinus Kak equHUIA BU1Aa U 3BOJTIOLUH.

JBwxyue cuibl ((akTopsl) 3BOJIOINMHM BUIOB B Hpupoae. MyTalMOHHBINA Ipolecc U
KOMOMHATUBHAs W3MEHUYUBOCTh. IlomynsnuoHHble BOJHBI W Jpeld reHoB. Mszomsauus u
MUTpalys.

EcrecTBeHHbIil 0TOOp — HampaBisiomuil (GaxkTop 3BoiOLUH. DPOPMBI €CTECTBEHHOTO
ot0opa.

[TprucnocoOaeHHOCTh OPraHM3MOB KaK pe3ysbTaT dBoJtonun. [Ipumepsl npucnocoOiaeHnit
y opraHu3MoB. ApomMop(}03bl U UANO0ATATITAIIHH.

Bun u Bunoo6pasoBanue. Kputepuum Buma. OcHOBHbIE (OpMBI BUI000pa30BaHUS:
reorpaguueckoe, 3K0JI0rH4ecKoe.



MaxkposBomorus. DopMbl SBONIONMH: (QHUIETHYECKas,, TUBEPreHTHas, KOHBEPIeHTHAas,
napaiensHas. HeoOpaTuMocTh 9BOTIOLINH.

[IpoucxoxaeHne  OT  HECMNEUHUATU3UPOBAHHBIX  TPEJKOB. [Tporpeccupytomas
crienuanu3anus. AJanTuBHAs pajuanusl.
JdemoHcTpaumnu:

IToprpersr: K. JIunnen, XK. b. Jlamapk, Y. [Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exxens, @. Mrosiep, A. H. CeBepiios.

Tabmumer u  cxembl: «Pa3BuTHe oOpraHmdeckoro Mupa Ha 3emie», «3apoibIIn
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukcy, «®DopMbl OOprOBI 3a CYIIECTBOBAHHEY,
«EcrecTBennbii  0TOOp», «MHOrooOpasue coproB pacteHuid», «MHOrooOpasue Mmopos
KUBOTHBIXY, «Ilomynsiumy, «MyTanuoHHas U3MEHYUBOCTHY, «Apomopdho3bD»,
«nnoananrtanun», «OO0mas aereHepaius», «JIBrmxymme cuiabl dBomoNUn», «Kapra-cxema
MapmipyTta myrtemiectBus Y. Jlapsuna», «boppba 3a cymectBoBanuey», «IIpucmocobieHHOCTH
opranu3moBy, «['eorpaduueckoe BunooOpa3zoBaHuey, « IKOIOTUIECKOE BUI0O00PA30BAHUE.

ObopynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IMYHBIMH TUIIAMU OKPAacKH, HA0Op IJI0J0B U
ceMsiH, Koyutekuus «[Ipumephl 3aluTHBIX MPUCTIOCOOICHHA Y )KHUBOTHBIX», MOJIeNb «OCHOBHBIC
HAIPaBIICHUS IBOIIOLUNY», 00bEMHAs MoJIelb « CTPOCHHE TOJIOBHOTO MO3Ta TTO3BOHOYHBIXY.

buoreorpaduueckas kapra wmwupa, koiwiekuus «DOpMBI COXpPaHHOCTH HCKOIAEMbIX
KUBOTHBIX U pacTeHuii», Mojenb anmiukanus «llepekpéct xpoMocomy, BiIakKHBIE TpemnapaThbl
«Pa3Butue Hacexkomoro», «Pa3ButHe nsArymkm», MukponpenapaTr «Jlpozoduna» (HOpMma,
MyTaIuu (OpMBbI KPBUTHEB U OKPACKH TEJA).

JlabopaTopHble M MpakTHYeCKUe padoThI:

Jlaboparopnas pabota Ne 1. «CpaBHeHHE BUOB 110 MOP(HOIOTUYECKOMY KPUTEPUIOY.

JlaGopatopnass pabora Ne 2. «OmucaHue NPUCTIOCOOJIEHHOCTH OpraHu3Ma Hu eé
OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe H pa3BUTHE )KM3HU HA 3emJie.

JloHayuyHbIe TIPEICTABJICHUS O 3apOXKACHUH *KU3HHU. HaydHble TUMOTE3bl BO3SHUKHOBEHHUS
KU3HM Ha 3emsie: abMOreHe3 W TaHCIepPMHUs. XHUMHUYECKas 3BOJONHS. AOHOTCHHBIM CHUHTE3
OPTraHWYECKUX  BEHIECTB W3  HEOPTAaHMYECKUX. OKCIEPUMEHTAIBHOE  IOJTBEPIKICHHE
XUMHUYECKOH sBomonu. HauanbHble 3Tamsl Ouonornyeckoit asomounu. ['umoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BOSHMKHOBEHHE MPOTOKIETKH. [lepBbie KIIETKH U UX
sBOMIOLMSA. PDOPMHUPOBAHKE OCHOBHBIX TPYII KUBBIX OPraHHU3MOB.

Pa3Butue >xu3Hu Ha 3emie mno spam u nepuonaMm. Karapxeil. Apxeiickas u
npotepo3oiickast dpel. [lanmeo3oiickas spa U €€ NEpHOAbl: KEMOPHIMCKUN, OPIOBUKCKUMH,
CUIIYypUHCKHM, IEBOHCKUH, KAMEHHOYTOJIbHBIN, TIEPMCKU.

Me3so30lickas 3pa 1 €€ NepuoIbl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

Kaiino3zoiickast 3pa u €€ nepro/ibl: MajJeoreHOBbIMA, HEOT€HOBBIN, aHTPOIIOT€HOBBIH.

XapakTepucTuka KiIMMaTa M TeoJIOTMYECKHX IMporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
PacCTUTENBFHOTO W J>KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHudl Hu KUBOTHBIX. llosiBieHue,
pacuBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4eCKOro MUpa Kak OTpakKeHHE 3BOJIIOLMHU. OCHOBHBIE CUCTEMATUYECKUE
TPYIIIbI OPTaHU3MOB.

OBOJIIOLIMST  YeJlOBeKa. AHTpPOMOJIOTHS Kak Hayka. Pa3BuTue mpejcTaBiIeHUN O
MIPOUCXOXKICHUH YesloBeKa. MeTo bl n3yueHus: antponorenes3a. CxoIcTBa U pa3anudMs 4eJIoBeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE TTOJI0KEHNE YEIIOBEKa.



JBwxynme cuiasl  ((akrtopel) aHTpomnorenesa. HacnencTBeHHass HW3MEHYMBOCTh U
ecTecTBeHHbII 0TOOp. OO0IIeCTBEHHbII 00pa3 KU3HU, U3TOTOBJIEHUE OPYAUN TpPYia, MBIIIJICHUE,
peub.

OCHOBHBIE CTaAMM M BETBU HBOJIOLUM 4YEJIOBEKA: aBCTPAJIONUTEKH, UenoBeK yMelnbli,
Uenosek npsmoxonamuii, YenoBek HeaHaepTanbckui, YemoBek pasymubiid. Haxoaku
HCKOIIaeMBIX OCTAaTKOB, BPEMs CYIIECTBOBAaHHUS, 00JacTh pacnpocTpaHeHUs,, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHSL.

Yenoseueckne pacbl. OCHOBHBIE OOJIBIIME pachl: eBpONeonaHas (eBpasuiickas), HErpo-
aBCTpaJionJiHast  (PKBaTopuaibHas), MOHTOJOMAHAS  (a3uMaTCKO-aMepHKaHcKas).  UepTbl
MPUCIIOCOOJIEHHOCTH MPEICTaBUTENIEH YEJIOBEYECKMX pac K YCJIOBUSAM CYIIECTBOBAHUS.
EnunctBO uenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpauuu:

[Toptpetsr: @. Penu, JI. ITactep, A. . Onapun, C. Musnnep, I'. FOpu, Y. lapBuH.

Tabnuue! n cxemsl: «Bo3HukHoBeHHe CoHEUHOH cucTembl», «Pa3BUTHE OPraHNYecKOro
mupa», «PactutenpHas kieTtka», «KuBoTHas kinetka», «lIpokapuornyeckas KieTKay,
«CoBpeMeHHasi CUCTEMa OpPraHM4ecKoro Mupa», «CpaBHEHME aHATOMMUYECKHUX YEpPT CTPOCHHUS
YeJIOBeKa U 4elIOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJCOHTOJIOTHYECKUX HAaXOJ0K
MPEJKOB COBPEMEHHOIO 4YelnoBeKay», «J/lpeBHeitmme moan», «JlpeBHue moan», «llepBbie
COBpPEMEHHBIE JTIOAN», «YemoBeueckne paco».

O6opynoBanue: wMymsku — «lIpoucxoknenue demoBeka» (OFOCTBI  aBCTpaJIONUTEKA,
MUTEKAaHTPOIa, HeaHAepTallblla, KPOMAaHbOHIIA), CICIKU WM M300pa’keHUs KaMEHHBIX OpYAHid
MEepPBOOBITHOTO YeloBeKa (KaMHHU-YOMMEpHI, pyOuia, ckpebdia), TeoXpoHOIorHueckasi Tabauia,
KoyeKIust «@opMbl COXPaHHOCTH MCKONIAeMBbIX )KMBOTHBIX U PACTEHUI.

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:

[TpakTtnyeckas padora Ne 1. «/3yyeHHe MCKOMAEeMbIX OCTATKOB PACTEHUN M KHBOTHBIX B
KOJUIEKIIHSX).

DKCKypcHsi «DBOJIIOIHUS OPTraHMYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYUYHBIA WIIH
KpaeBeIueCKuil My3eil).

Tema 3. OpranusMbl U OKpYy KaK0OLIas cpeaa.

Okoslorusi Kak Hayka. 3aJaud M pasfenbl 3KOJIOrMu. MeToabl 3KOJOTMYeCKUX
UCClIeIOBaHUH. DKOJIOrNYecKOe MUPOBO33PEHUE COBPEMEHHOTO YeNIOBEKa.

Cpenpl  oOWTaHMS ~ OpraHM3MOB:  BOJHAs,  HAa3eMHO-BO3JYIIHAs,  IOYBEHHas,
BHYTPHUOpPraHU3MEHHasl.

Okonorudeckune ¢akropsl. Kmaccudurarmusi sKomorndeckux (akTopoB: aOHOTHYECKUE,
OMOTHYECKHE U aHTPOIOTeHHbIE. J[elCTBHE HKOIOTHIECKUX (PAKTOPOB HAa OPTaHU3MBI.

AbGuoTtnueckue  (GakTopbl:  CBET, TeMIeparypa, BilaxHocTb. doTtonepuoausm.
[IpucnocoOneHust opraHu3MoB K JAeicTBHIO a0NOTHYECKUX (paKkTOpoB. buosoruueckue puTMbl.

buornueckne  ¢dakropel. Buasl OMoTHYECKMX ~ B3aMMOJCHCTBHI:  KOHKYpEHLHS,
XMITHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusm, Koonepauus, MyTyaau3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaXJEOHMYECTBO). AMEHCANIM3M, HEUTpanu3M. 3HaYeHHEe OHOTHYECKUX
B3aUMOJICHCTBUI JJIS CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOrMYECKHE XapaKTepUCTUKU nomyssiuud. (OCHOBHBIE TOKA3aTeNM IOMYJISLUH:
YHUCIIEHHOCTh, IJIOTHOCTb, POXKJIA€MOCThb, CMEpPTHOCTb, IPUPOCT, MHUTpanus. JlMHaMmuka
YHUCICHHOCTHU MOMYJISLUU U €€ PEryJIsLus.

JdemoHcTpaumnu:

[Toptpetsl: A. I'ymbonpar, K. @. Pynse, 3. ['ekkensb.



Tabnuue! u cxemsl: kapta «lIpupoansie 306 3eMiuny», «Cpeasl OOUTaHUS OPraHU3MOBY,
«Dotonepuoausm», «llomymsiumn», «3aKOHOMEPHOCTH POCTAa YHMCIEHHOCTU MOMYJISLUU
uHOy30pun-Typenbkn», «llumessie nenmy.

JlaGopaTopHble U MpaKkTU4YecKue padoThi:

Jlabopartopnast pabota Ne 3. «Mopdomornueckne 0COOEHHOCTH pACTEHUN U3 PA3HBIX MECT
OOUTaAHUS.

JlaGopatopHnas paborta Ne 4. «BiusiHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktuyeckas padora Ne 2. «[loxc4€r IIIOTHOCTH MOMYJISAIMHA Pa3HBIX BUAOB PACTCHUI.

Tema 4. CoobmecTBa 1 IKOJTOTHYECKHE CHCTEMBbI.

CoobOmectBo  opraHm3smMoB —  OwonieHo3.  CTpyKTypbl — OHOIlEHO3a:  BHIOBas,
IIPOCTPAHCTBEHHAs, Tpopuueckas (nuuiesas). Bunpl-nomuHanTel. CBsi3u B OMOLIEHO3E.

DKoJloTHUecKre cucteMbl (dKocucteMbl). [lonstre 00 3KocHCTEME W OHOTEOIICHO3E.
@OyHKIIMOHAIBHBIE KOMITOHEHTBI KOCHCTEMBI: TPOJIYIEHTBHI, KOHCYMEHTHI, DPEIYyLEHTHI.
KpyroBopoT BemecTB M MOTOK 3HEPrUU B sKocucteme. Tpoduyeckue (MUIIEBHIE) YPOBHU
skocuctembl. [lumeBble nenu M cetd. OCHOBHBIE IIOKa3aTeNM 3KOCUCTEMBIL: OHoMmacca,
IOPOAYKIUSA. DKOJOTWYECKHE NHpaMHJIbL: HPOAYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCUCTEM: YCTOMYUBOCTb, CAMOPETYIISIINS, pa3BuTue. CyKIeccHs..

[Ipuponnbie 3KOCHCTEMBL. ODKOCHCTEMBI 03€p M peK. DKOcCHCTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTPOTIOTEHHBIE 3KOCHUCTEMBI. ATPOIKOCHCTEMBI. Y pOOodKocHcTeMbl. bronorudeckoe u
XO03s5IIICTBEHHOE 3HAaYEHHE arpO3KOCHCTEM U YPOOIKOCHCTEM.

buopa3znoobpazue kak ¢aktop ycroiuuBoctu skocucteM. CoxpaHeHHe OHOIOTHYECKOro
pa3HooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuipl, coctaB U CTpykrypa Ouocdepsl.
Kusoe BemectBo U ero QyHkuumu. OcoOeHHOCTH OHOc(epbl Kak TiI00aqbHONH 3KOCHCTEMBI.
Jlunamuyeckoe paBHOBeCHE U oOpaTHasi CBA3b B Omocdepe.

KpyroBopoTsl BemecTB M OWOTCOXMMHYECKHE IMKIBI 3JIEMEHTOB (Yyriiepoaa, azoTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emin. AHTpOTIOTeHHBIE U3MEHEHUs B Onocdepe. [ modanpHbIe
HKOJIOTUYECKUE MPOOIIEMBI.

Cocy1ecTBoBaHNE NpUPOABI U yenoBeuecTBa. CoxpaHeHne 6MOpa3HOO0pa3ns Kak OCHOBA
ycroitunBoctr 6uochepsl. OcHOBa pallMOHATIBLHOIO YIPABICHHUS MPUPOIHBIMHU pECypcaMu U UX
ucnosib3oBaHue. JloCTKeHHst OMOJIOTUU U OXpaHa MPUPOIbI.

JdemoHcTpaumnu:

[Toprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxembl: «llumessie menu», «buolenos: coctaB u cTpykrypay, «lIpupomnsie
coobmectBay, «llenn nuranus», «Okonoruyeckas nupamuaa», «buocdhepa u UenoBeKk»,
«DKOoCUCTeMa IIMPOKOJIMCTBEHHOIO Jieca», «DKOCUCTEMa XBOMHOro Jecay, «buoleHos
BooEMa», «ArporeHo3», «lIpumepHble AaHTPONOreHHbIE BO3ACUCTBUS Ha HIPUPOAY»,
«BaxxHelmme UCTOYHUKHU 3arpsi3HEHHs BO3JyXa UM IPYHTOBBIX BOa», «llouBa — BakHeiIas
cocTaBisitolias 6uocheps», «PakTopsl Aerpaganuu nousy, «llapuukossiit 3pdexr», «DakTopsl
PannoaKTUBHOTO 3arpsisHeHUs1 Onocdepri», «Odmas cTpykrypa ouocheps», «Pacrpoctpanenne
KM3HH B Onocdepe», «O30HOBBIN dKpaH Ouocheps», «Kpyropopor yriepoga B 6mocdepey,
«KpyroBopot a3oTa B mpupoze».

O6opynoBanue: MOJIETL-AINIAKAIINS «Tunmmugrie OHOIIEHO3EIY, repbapuii
«PactutensHble  cooOmiecTBa»,  Koyulekuuu — «buonenos3», «Bpemutenn — BakHEHIIMX



CEeNIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuM M KOJUIEKUMH pPACTEHHMH M  SKUBOTHBIX,
MIPUHAIeKALME K pa3HbIM 3KOJOTMYECKUM IpylaM oaHoro Buaa, Kpacnas kaura Poccuiickoit
deneparyn, n300pKEHUS OXPAHIEMBIX BHIOB PACTEHUH U )KUBOTHBIX.



IVIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHU A

Cornacho ®I'OC COO, ycraHaBiaMBalOTCS TpeOOBaHUS K pe3yJbTaTaM OCBOCHMS
00y4JaroImuMUCS IPOrpaMM CpeHero o0Iiero oOpa3oBaHus: JTMYHOCTHBIM, METAIIPEIMETHBIM U
HpEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JHMYHOCTHBIX PE3YJbTATOB OCBOEHUA IpeaMera «bHOJOTHs» BBIICICHBI
CIIEIyIOIIME  COCTaBISAIOLIME: OCO3HAHWE OOYyYaloIIUMUCS  POCCHUICKOM  Ipa’kIaHCKOM
WJICHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH M CaMOONPEACIICHUIO,
HaJIM4Yue MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, LeJCHANpPaBICHHOE pPa3BUTHE BHYTPEHHUX
yOXXICHHI JIMYHOCTH HAa OCHOBE KJTFOUEBBIX IEHHOCTEH M MCTOPUUYECKUX TPATUIUN PA3BUTHS
OMOJIOTHYECKOr0 3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYAlOIIMXCS PYKOBOJICTBOBATHCS B
CBOEH  JICATENIBHOCTH  LEHHOCTHO-CMBICIOBBIMM ~ YCTAHOBKAMM, MPUCYIIUMH  CHCTEME
OMOJIOTMYECKOr0 00pa3oBaHUsl, HAIMYUE HKOJIOTHUYECKOTO TIPABOCO3HAHUS, CIOCOOHOCTH
CTaBUTh LEIU U CTPOUTH )KU3HECHHBIC IJIAHBI.

JIn4yHOCTHBIE pe3ybTaThl OCBOCHUS mpeameTra «buosiorus» mOCTUraroTcs B €IUHCTBE
y4eOHOW M BOCIHUTATEIBHON JEATEIHPHOCTH B COOTBETCTBHU C TPAJAUIIMOHHBIMU POCCHHCKUMU
COLIMOKYJIBTYPHBIMH, HCTOPUYECKUMH U JYXOBHO-HPABCTBEHHBIMHM LIEHHOCTSIMU, IIPUHSATHIMU B
o0IIiecTBEe MpaBWJIAMH W HOPMAaMH TOBEJCHUS M CIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHMS,
CaMOBOCIIUTAHUSI U CaMOPA3BUTHUSA, Pa3BUTHSA BHYTPEHHEW MO3WMLUU JIMYHOCTH, MATPUOTHU3MA,
YBAKEHHUS K 3aKOHY W IPABOIOPSAKY, YEJIOBEKY TPyJa M CTaplIeMy IMOKOJIEHUIO, B3aUMHOIO
YBaXCHHs, OEpPEeKHOTO  OTHOMIEHUS K  KyJIbTYpHOMY  HACIEOUI0 U TPATUIUSAM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoint @enepauuu, Npupoae U OKpYKarollen cpeie.

JlngHOCTHBIE PEe3yNbTaThl OCBOCHHS YU4eOHOTO mpeamMera « buoiorusy TOJKHBI OTpaxaTh
TOTOBHOCTh U CIIOCOOHOCTH O0YYaIONINXCs PYKOBOJICTBOBATHCS CHOPMUPOBAHHON BHYTpEHHEH
MO3ULIMEN JIMYHOCTH, CHUCTEMOM II€EHHOCTHBIX OpHEHTAlWW, IO3UTHUBHBIX BHYTPEHHHX
yOSXK/ICHHI, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO  0OIIecTBa,
pacuIMpeHre >KMU3HEHHOTO ONbITa U ONbITa AESITEIbHOCTU B IPOIECCE pean3allid OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOM IEATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpamaaHCKOT0 BOCIUTAHMS

cOPMUPOBAHHOCTh TPAXKIAHCKOW TO3WIMH  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIICKOTO 00IIEeCTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX TpaB W OOS3aHHOCTEH, yBaX€HHWE 3aKOHA U
MIPaBONOPSAJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATEIBHOCTH MPHU CO3JaHUN YUYEOHBIX TTPOCKTOB,
pelIeHrnr yu4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH  OMpEAENATh COOCTBEHHYIO TO3UIHI0O TIO0 OTHOIIEHHIO K SBICHUSIM
COBPEMEHHOM KHU3HH U OOBACHATH €€;

YyMEHHE Yy4YUTHIBATH B  CBOMX JICUCTBUSAX  HEOOXOIUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOICH C pa3HBIMU yOEKIECHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSIMU M COIMATILHBIM
MOJIOKEHUEM;



TOTOBHOCTh K COTPYJIHHYECTBY B TIPOIECCE COBMECTHOTO BBIMOTHEHHUS YYEOHBIX,
MO3HABATENIbHBIX M MCCIIENOBATENbCKUX 3a/lad, YBAXKUTEIHHOTO OTHOIICHUS K MHEHUIO
OIIITOHEHTOB TIPH 00CYKICHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJICPIKAHUS;

TOTOBHOCTh K TYMaHUTapHOMN U BOJOHTEPCKOM NEATENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIMTAHMS

c(hOpMHUPOBAHHOCTh POCCUMCKON TPayT1aHCKON UACHTUYHOCTH, TATPUOTU3MA, YBAKECHHSI K
CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH Iepea PoanHO#, ropmocTu 3a cBOil kpail, CBOIO
Ponuny, cBO S3BIK U KYJIBTYPY, MPOIILJIOE U HACTOSAIIEE MHOTOHALIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIICHHE K MPUPOAHOMY HACIEAUI0 M MaMSATHUKAM TPUPOJIBI,
JTOCTIKEeHUsIM Poccun B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATh BKJIAQJ POCCUUCKUX YYEHBIX B CTAaHOBIICHUE W Pa3BUTHE
OMOIOTHH, TOHUMAHUS 3HaAUYEHUSI OMOJIOTHH B IO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HHU YeJIOBEKa U
COBPEMEHHOTO OOIIECTBA;

uzeiHast yoe:xx IEHHOCTh, TOTOBHOCTH K CITY>)KeHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HaHHUE JYXOBHBIX IIEHHOCTEH pOCCUICKOro Hapoaa;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYCCKOTO ITOBEICHHS;

CIIOCOOHOCTH OIICHMBATh CHUTYAIlMIO0 U MPUHUMATh OCO3HAHHBIC PEIICHHSI, OPUCHTHPYSIChH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U 1IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOTO OyAyIIero;

OTBETCTBEHHOE OTHOIIIEHHE K CBOMM pOJUTENSIM, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATHS LIEHHOCTEH CeMeWHOU >KM3HU B COOTBETCTBUU C TPAIUIUSIMU HAPOIOB
Poccuu;

4) 3cTeTHYECKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAsl 3CTETUKY ObITa, HAYYHOTO U TE€XHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;

MMOHMMAaHKE YMOLIMOHAILHOTO BO3/AEUCTBUS AKUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMJICHHUE TMPOSBIIATH
KauyecTBa TBOPUYECKOW JTHUHOCTH;

5) ¢usuveckoro BocnuTaHus, (GOPMHPOBAHUS  KYJbTYPbI 310POBbS U
IMOIUOHAJIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHHE U peann3alus 3J0pOBOro u 6e30macHoro oopasa *u3HU (30POBOE MHUTAHUE,
COOJTFOICHHE TUTHCHHYECKUX TIPABWI M HOPM, COATaHCHPOBAHHBIA PEKHUM 3aHATHH U OTABIXA,
perymsipHass (uU3MYECKass AaKTUBHOCTH), OEPEKHOTO0, OTBETCTBEHHOTO ¥ KOMIIETEHTHOTO
OTHOILIEHHUS K COOCTBEHHOMY (DPU3MUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

MMOHUMAHWE 1IEHHOCTH TIPaBUJ WHAWUBUIYAIBHOTO W KOJUIEKTMBHOTO O€30MacHOTO
MOBE/ICHUS B CUTYAIIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAaHWE TOCIEACTBUA M HEMPUSTHS BPEIHBIX MPUBHIYEK (YHOTPEOIEHUS aJKOroJs,
HapKOTHUKOB, KYpPEHHUs);

6) TPy10BOT0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAaHUE LIEHHOCTH MAacTEePCTBa, TPYI0JII00HE;

TOTOBHOCTH K aKTUBHOM JCSATEIBHOCTH TEXHOJIOTMUECKON U COIMATbHOM HAMPABIEHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMMPOBATh, IJIAHUPOBATH U CAMOCTOSITENIbHO  BBIMNOJHSTH — TaKylo
NeSITETHLHOCTD;



HMHTEpEC K pa3nuyHbiM cdepam mpodeccrnoHaIbHON AESITeNTbHOCTH, YMEHHE COBEPIIATh
OCO3HaHHBIN BBIOOp OyayIeit mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI;

TOTOBHOCTb M CIOCOOHOCTH K 00Pa30BaHUIO W CaMOOOpPA30BaHMUIO HAa MPOTSHKEHHH BCEH
KU3HY;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTMYECKH I11eNIecO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHHUKY KU3HU Ha 3emIe,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIICHUE YPOBHS 3KOJOTHYECKOW KYyIbTYphl: MPHOOPETEHHE OMbITA TUIAHUPOBAHUS
MOCTYNKOB U OLICHKU UX BO3MOXXHBIX MOCIEACTBUN JUIsl OKPYKAIOILIEH CpeIbl;

0CO3HaHUE TI00aIbHOI0 XapaKTepa SKOJIOrMUECKUX Ipo0JIeM U IMyTel UX penieHus;

CIIOCOOHOCTH HCIIOIB30BATh MPUOOPETaEMbIC NMPU U3yUYCHUU OMOJIOTHH 3HAHUS U YMCHHSI
IpU pelleHuu MpoOJeM, CBA3aHHBIX C PALMOHAIBHBIM IMPUPOAOIOIB30BaHNEM (COOII0IeHNE
MpaBUJI TOBEICHHUSI B MPHUPOJIC, HAMPABJICHHBIX HA COXPAHCHHE PABHOBECHS B DKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHOochepsl);

aKTUBHOE HENpPUSITHE IEHCTBUM, MPUHOCAIIMX BpEI OKPYKAIOIIEH NPUPOIHON cpene,
yMEHHE TPOTHO3UPOBATH HEOIArONPHUSTHBIE HKOJIOTHUYECKUE MOCISACTBHS MPEIIPUHUMAESMBIX
JEUCTBUN U IIPEAOTBpAIIaTh UX;

HaJU4he Pa3BUTOTO HKOJOTHYECKOTO MBINIJIEHUS, HKOJIOTHYECKON KYJIbTYPhI, OIBITA
NESTEILHOCTH  DKOJOTHYECKOM  HANpaBJIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMHU B
MTO3HABATEJIbHONW, KOMMYHMKAaTHBHOW M COLMAJIbHOM NPAKTUKE, TOTOBHOCTH K Y4YAaCTHIO B
MPAKTUYECKOU JIESITETBHOCTH IKOJIOTMYECKON HAMPABIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKd © OOIIECTBEHHOW MPAKTHUKH, OCHOBAaHHOIO HAa JHMAJOre KYJBTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B IOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3bIKOBOW U YUTATEIHCKOM KYJIbTYPhI KaK CPEJICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TTO3HAHUS MUDA;

MOHUMaHWEe crnenupuKr OWOJOTHU KaK HAyKH, OCO3HaHUA €€ ponu B (HOPMHUPOBAHHH
paIoOHaIbHOIO HAYYHOI'O MBILIUICHHUS, CO3JaHUH LEJIOCTHOTO MPEICTaBICHUs 00 OKPY KaIOIIEM
MUpEe KakKk O €IMHCTBE TMPHUPOABI, YelOoBeKa U O0OIlecTBa, B TMO3HAHUU TMPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuu NpobdIeM COXpaHeHUs! IPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAYUMOCTU OWOJIOTHH JJIsi COBPEMEHHOW IMBHIM3AINN: O0ECTICUCHUS
HOBOTO YpPOBHSI Pa3BUTHS MEIUIIUHBI, CO3/IaHUE TEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTh pecypcHbie MpoOJIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA IMyTEH BHIXOJIA U3 TII00ATBHBIX
AKOJIOTUYECKUX MPOoOJieM U obecrieueHus nepexoaa K yCTOWYUBOMY Pa3BUTHIO, PAIlMOHAIIBHOMY
MCIOJIb30BAaHUIO MTPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJIYYCHUH OMOJIOTMUECKUX 3HAHWU B IEJSX TMOBBIMICHUS OOIICH
KyJbTYpbl, €CTECTBEHHO-HAy4YHOH T'PaMOTHOCTH, KaK COCTAaBHON YacTH (PYHKIIMOHAIBHOMN
IrPaMOTHOCTH O0yu4aronuxcs, GopMUpyeMoil pu u3yueHuu OUOJIOTHH;

MMOHUMAHHE CYIIHOCTH METOJOB ITO3HAHMS, MCHOJb3YyEeMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIONIb30BaTh TMOJy4YaeMble 3HAHUS Ui aHaIM3a W OOBSCHEHUS SBJICHHIA
OKPY’KAaIOIIeT0 MHpa U TPOUCXOASIIMHUX B HEM HU3MEHEHHH, yMEHHUE JellaTh O00OCHOBaHHBIC
3aKJIFOUCHUST Ha OCHOBE HAyYHBIX (AKTOB M HMEIOIUXCS JaHHBIX C IENBI0 TOJYYCHHUS
JIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OWOJIOTMYECKHE 3HAHUA JUIsl pELIeHHS
mpo0JieM B pealbHBIX )KU3HEHHBIX CUTYAIIHSIX;



OCO3HaHWE IIEHHOCTH HAyYHOU JEeSATENbHOCTH, TOTOBHOCTh OCYIIECTBIISITh MPOSKTHYIO H
HCCICA0BATCIILCKYIO ACATCIIBHOCTD HHANBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHHUIO, K
AKTUBHOMY TIOJIYY€HUIO HOBBIX 3HAHHMW [0 OHOJIOTUM B COOTBETCTBHH C JKU3HECHHBIMH
MOTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeaMeTHble pe3yJsibTaThl OCBOEHHs yueOHOro mnpeamera «bHOJOTHs BKIIIOYAIOT:
3HAYMMble I8 (OPMUPOBAaHUS MHUPOBO33PEHHUS  OOYYAIOUIMXCS  MEXIUCHUILTUHAPHBIC
(MexnpeaMeTHbIE) 00LIeHayYHbIe OHATHS, OTPAXKAIOLINE LIEJIOCTHOCTh HAYYHOH KapTHHBI MUpa
U cnenu(uKy METOZ0B MO3HAHMS, UCIIOIB3yEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJICHHE, MpOIECC, CHCTeMa, HAay4HbId (DaKT, MPUHIMI, THUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopus, HCCleoBaHUe, HAOII0JeHHe, U3MEpPEHUE, SKCIIEPUMEHT U APYTUX), YHHBEpCalbHbIE
yueOHble NeHCTBUS (II03HABATEIbHbIE, KOMMYHUKATUBHbBIE, PErYJISTHUBHBIE), 00ECIIeUnBaIOLINe
¢dopmupoBaHre (YHKIMOHAIBHONW I'PaMOTHOCTH M COLMAJIBHONM KOMIIETEHIIMH OO0ydYarolIuxcs,
CIOCOOHOCTh o0yyaroimuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUITMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHUBEpCaJbHble y4yeOHbIe JACHCTBHS B MO3HABATEIbHOM U
COLIMAJIbHON IIPAKTHKE.

MertamnpeaMeTHbIe pe3yNbTaThl OCBOCHMS IPOTPaMMBbl CpeIHEro o0Iero oOpa3oBaHUs
JOJKHBI OTPaKaTh:

OBiaieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH A€l CTBUSIMU:

1) 6a3oBble JorNYecKUue JeHCTBUSI:

CaMOCTOSITENILHO (OPMYJIMPOBaTh U aKTyaJlu3upoBaTh NpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJb30BaTh IpPHU OCBOCHUU 3HAHUM NPUEMBI JIOTMUECKOTO MBIIIICHUs (aHAIu3a,
CHHTE3a, CpaBHEHHUs, KiIacCUPUKalUM, OOOOLIECHHS), PACKPbIBATh CMBICI OHOJIOTHYECKUX
MOHSTHUN (BBIIEATH UX XapaKTEPHbIE PU3HAKH, YCTAHABINBATh CBA3H C APYTUMHU NOHITUIMHU);

OIIpEAEIATh LENU JEATEIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU HUX JOCTHIKEHUS,
COOTHOCHUTB PE3YJIbTaThl AEITEIbHOCTHU C MOCTABICHHBIMU LIEJSMU;

UCIIOJIb30BaTh OMOJIOrMYECKUe MOHATUA Uid OOBACHEHUS (aKkTOB M SBJICHUIN >KUBOUI
HPUPOIBI;

CTPOUThH JIOTUYECKUE pacCyXJeHHs (MHIYKTHBHbIE, JAEJYKTUBHBbIE, I10 AaHAJIOIUN),
BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHBOPEUYHUS B PAcCMATPUBAECMBbIX SIBICHUSAX, (POPMYyIHUPOBATH
BBIBOJIbI U 3aKJIFOUEHHS;

IIPUMEHSTh CXEMHO-MO/JIEJIbHBIE CPEACTBA Ul MPEJICTaBICHMS CYIIECTBEHHBIX CBSI3€H U
OTHOLICHUW B M3Yy4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTHBOPEYUI pazHOro poja,
BBISIBJICHHBIX B Pa3JIMUHbIX HH(OPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabathiBaTh IUIaH pELIeHHs IPOOJIEMbl C yUETOM aHAIM3a UMEIOIIMXCS MaTepHaIbHBIX
Y HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLIEHUBATb COOTBETCTBHE PE3YJbTATOB LIEJSIM,
OLIEHUBATh PUCKU MOCJIEACTBUN AESITEIBHOCTH;

KOOPJMHUPOBaTb M BBIIOJIHATH PabOTy B YCJIOBUSAX pPEAJbHOIO, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BUBATh KPEATMBHOE MBIIUICHUE MPH PEILICHUH KU3HEHHBIX POOIIEM.

2) 0a30BbIe UCCJIEN0BATEIbLCKHUE IEHCTBUS:



BJaJIeTh HaBBIKAMU Yy4E€OHO-HCCIIEI0BATEIbCKOM U MPOEKTHOU JEATENIbHOCTH, HaBBIKAMHU
paspemieHust mpoodsieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY METOJ/IOB
pelIeHHs MPaKTHYECKHUX 3a1a4, TPUMEHEHHIO Pa3IMYHBIX METOOB TIO3HAHUS;

UCTIOJB30BaTh pPAa3IMYHbIC BUIBl JACATEIBHOCTH MO TMOJYYSHHIO HOBOTO 3HAHUS, €ro
MHTEPIpETANN, MPEOOpa3OBaHUIO W MPUMEHEHHIO B YYEOHBIX CHUTYalWsX, B TOM YHUCIE TPU
CO3JIaHMH YUEOHBIX M COIIMATIBHBIX IPOCKTOB;

(GbopMHpOBATh HAYYHBINM THIT MBIIIJICHHS, BIIAJICTh HAYYHOU TEPMHHOJIOTUEH, KITFOUEBBIMU
MOHATUSIMH U METO/IaMU;

CTaBUTh U (OPMYJIHPOBaTH COOCTBEHHBIE 33/a4M B 0Opa30BATENbHOM AEATENBHOCTU U
KU3HCHHBIX CUTYalUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3WPOBATh 3a/1ady, BBIABUIaTh
THIIOTE3y €€ pelIeHHs, HaXOIUTh apryMEHTBhI ISl JIOKa3aTelIbCTBA CBOMX YTBEPKICHUH,
3aJ1aBaTh MapaMeTPhl U KPUTEPUHN PEIICHUS;

AHAJTM3UPOBATh TMOJYYCHHbIE B XOJ€ PpEIICHUS 3aJa4dl Pe3yJIbTaThl, KPHUTUYCCKH
OLICHUBATh UX JOCTOBEPHOCTb, IPOTHO3MUPOBATH U3MECHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh PUOOPETEHHBIH OMBIT;

OCYIIECTBIIATh 1I€JICHANPABICHHBIM MOMCK MEpPEeHOca CPEeACTB M CIIOCOOOB JEUCTBHUS B
MpoQeCCUOHANIBHYIO CPEY;

yMeTh TEPEeHOCUTh 3HAHWA B TO3HABATENBHYI0 M  MPAKTHYECKyl0  00JacTu
KHU3HEEATCITLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUTaTh HOBBIC HWJCH, TpEJiaraTh OPUTHHAIBHBIC TOAXOJbI W PEIICHHUS, CTaBUTh
poOJIeMBI M 33]1auH, TOITYCKAIOIINE allbTCPHATUBHBIC PEIICHHUS.

3) paGora ¢ unopmanueii:

OPHEHTUPOBATHCS B Pa3IMYHBIX MCTOYHHMKAX HMH(popManuu (TeKcTe yueOHOro mocodwus,
HAYYHO-TIONYJISIPHOW JIUTEpaType, OMOJOTHYECKUX CIIOBAPSAX M CIIPABOYHUKAX, KOMIBIOTEPHBIX
0a3ax maHHBIX, B MHTepHeTe), aHAIM3UpPOBATh HMH(MOPMAIMIO PA3TUYHBIX BUAOB U (opm
NPECTaBICHUS, KPUTUIECKU OLIEHUBATH €€ IOCTOBEPHOCTh H HEMPOTUBOPEYHBOCT;

(dbopMyIHpOBaTh 3ampPOCHl M TMPHUMEHSATh Pa3IMYHBIE METOJABI TPH IOWCKE W OTOOpE
Ouosornveckoit nHpopMaruu, HeOOXOUMOH TSI BBITIOTHEHUS YYeOHBIX 33/1a4;

npuoOpeTaTh OMBIT HCIOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIB30BAHUS PA3TMUHBIX MIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJbHYIO (OpPMY TpEACTaBICHUS OHUOIOTHYECKOM
uHpOopManuu (CXeMbl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYTOE);

WCIIOJIb30BaTh HAy4YHBIN SI3bIK B KA4yeCTBE CpEJCTBA NpH paboTe ¢ OHOJOTHYECKOM
WHpOpMaLMeH: TPUMEHITh XUMHYECKHe, (DU3MYECKHe W MaTeMaTU4YeCKHe 3HAKW W CUMBOJIBI,
dbopmynel, aO0OpeBUaTypy, HOMEHKJIATypy, HCIOIb30BaTh M TPEOOpa3oBbIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATJISITHOCTH;

BJIaJICTh HABBIKAMHM pACIO3HABaHWUS M 3alIUThl WHPOPMANUH, WHPOPMAIMOHHOM
0€30MaCHOCTH JIMYHOCTH.

OBJiajieHHe YHUBEPCAIBHBIMM KOMMYHUKATHUBHBIMM el CTBUSIMU:

1) o0menue:

OCYIIECTBIISATh KOMMYHHKAIIMU BO BCeX c(epax >KU3HHU, aKTUBHO Y4acTBOBAThH B JHAJIOTe
WINA JUCKYCCHU TI0 CYIIECTBY 00CYXKTaeMoil TeMbl (YMEHHE 3allaBaTh BOIPOCHI, BHICKA3hIBAThH
CYXJIEHUS OTHOCHTEIIbHO BBITIOJHEHUSI TMpe/UIaraéMoi 3aJadd, YYWTHIBATH HWHTEPECHl U
COTJIACOBAHHOCTH TO3UIUH JPYTUX YYACTHUKOB JHAJIOTa WIH JUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBbIE CpeICTBA OOLICHMS, MOHMMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS! KOH(PIUKTHBIX CUTYaIlNi, yMETh CMATYATh KOHMIUKTHI U
BECTH IIEPErOBOPHI;

BJIQJIETh Pa3IMYHBIMU CTOCOOAMU OOIEHUS M B3aUMOIECHCTBHS, TIOHUMAaTh HaMEpPEHHS
JPYTUX JIIOJIEH, IPOSBIATh YBAKUTEIBHOE OTHOILIEHHE K COOECETHUKY M B KOPPEKTHOU (opme
(bopMyIIHpPOBaTh CBOU BO3PAKEHHUS;

Pa3BEPHYTO M JIOTMYHO H3Jaratb CBOIO TOYKY 3pPEHHUS C HUCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cCOBMeCTHaA 1eSITeJIbHOCTh:

MOHMMATh M MCHOJIb30BaTh NPEUMYIIECTBA KOMAHIHOM M MHAMBHUIYaJIbHON pabOTHI MPHU
peleHn OMONIOTUYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh PUMEHEHHUS TPYITOBBIX
(dhopM B3aUMOJICHCTBUS MPU PEIICHUH YIeOHOW 3a/1auu;

BbIOMpATh TEMAaTHKy M METObl COBMECTHBIX JACUCTBUN C Y4ETOM OOIIUX HHTEPECOB U
BO3MO’KHOCTEHN KayKJ0r0 4je€Ha KOJIEKTUBA;

MPUHUMATh LEJIU COBMECTHOM JESITENbHOCTH, OpPraHU30BBIBATH M KOOPAMHUPOBATH
JNEUCTBUS N0 €€ JOCTH)KEHHUIO: COCTABJATH IUIAH JEUCTBUM, PacHpelessTh POJd C YYETOM
MHEHHUH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM paboThI;

OLIEHMBATh KA4E€CTBO CBOETO BKJIZa M KaXJIOTO yYAaCTHHKA KOMaHJBI B OOIIUI pe3ysbTar
110 pa3paboTaHHBIM KPUTEPUSIM;

IpeaJiaraTh HOBBIE NPOEKTHI, OLIEHUBATh WJIEH C IO3UIMU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh TO3UTUBHOE CTPATETMYECKOE TIOBEACHUE B pA3JIMYHBIX CHUTYalUsX,
MPOSIBIISATH TBOPUECTBO M BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

OgnajeHHe YHHBEPCAJbHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMH:

1) camoopranm3anms:

HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JJIs BBIABIECHUS NpoOJeM M HUX pelIeHus B
KM3HCHHBIX M yUEOHBIX CUTYaIlHsX;

BbIOMpATh HA OCHOBE OMOJOTMYECKHX 3HAHHM 1€JIeBble U CMBICIOBBIE YCTAHOBKH B CBOUX
JNEHCTBUSX U IMOCTYNKaxX MO OTHOLIEHUIO K KMBOM IPUPOJIE, CBOEMY 3JI0POBBIO U 370POBBIO
OKPY’KaIOIIHNX;

CaMOCTOSITENIbHO OCYIIECTBIATh IMO3HABATENbHYIO IESTENbHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh H (POPMYITUPOBATH COOCTBEHHBIC 3a/ladydl B OOPa30BATENBHOW JEATEIBHOCTH H
KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO COCTABIIATh IUIAH PEUICHUsI TPOOJIEMbI C YUETOM UMEIOLINXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M IPEIIOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieNaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBAThH (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOH 3PYIUIMU B PA3HBIX 00IACTIX
3HAHU, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTEeIbHBIN U KyJIbTYpHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTH, OLEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISAM;



BJIaJIeTh HAaBBIKAMU 1103HABATEIbHON peQIIEeKCUU KaK OCO3HAHHSI COBEPILAEMBIX JCHCTBUIM
W MBICJIMTCJIIBHBIX MMPOLECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ, HCII0JIBb30BaTh HpI/IéMI)I pe(i)J'IeKCI/II/I
JUI OLIEHKHU CUTYyalH, BHIOOpa BEPHOT'O PEIICHHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHHKEHHUIO;

IIPUHUMAaTh MOTHUBBI U apI'YMEHTBI IPYIUX NP aHAIU3E PE3YJIbTaTOB ACATEIIbHOCTH;

3) npuHsATHE ce0s1 M APYTUX:

NPUHUMATh ce0s, TOHMMasi CBOM HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apI'YMEHTBI APYTUX IIPH aHATIU3E PE3YIbTAaTOB AEATEIILHOCTH,

MIPU3HABATh CBOE MPaBO U MPaBO JAPYTUX Ha OIINOKY;

pa3BUBATH CIIOCOOHOCTH TOHUMATh MUP C ITO3UINH JPYTroro YeIoBeKa.

INPEAMETHBIE PE3YJIbTATDI

[IpenmetHbie pe3ynbTaThl ocBoeHUs mporpaMMbl COO mno 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienuuyeckue i yueOHoro npeamera «buonorusy HaydHble 3HaHUS, YMEHUS U
croco0bl JEWCTBUI MO OCBOCHMIO, WHTEpPHpETallMd U NpeoOpa3oBaHUIO 3HAHWH, BUIBI
NESTeIbHOCTH 110 MOJYYEHHUIO HOBOT'O 3HAHMS M MPUMEHEHUIO 3HAHUHN B Pa3IMYHBIX YUEOHBIX
CUTyallUsiX, a TaKKe B peEalbHBbIX >XU3HEHHBIX CHUTYyallUsX, CBA3aHHBIX C Ouonorueil. B
porpamMMe npeMeTHbIE Pe3yJIbTaThl IPEACTaBICHBI [0 roJjaM 00yUeHHs..

[IpenMeTHbIe pe3yabTaThl OCBOECHHsA YyuyeOHoro mnpeamera «buonorus» e 10 knacce
JOJKHBI OTPaKaTh:

c(OpMUPOBAHHOCTh 3HAHMM O MecTe€ M pOJIM OHOJOTHMH B CHCTEME HAyYHOrO 3HAHUSA
€CTECTBEHHbBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa U
HaYYHOI'O MUPOBO33PEHUs, O BKJIAJle POCCUMCKUX U 3apyOeXHBIX yUEHBIX-OMOJIOrOB B pa3BUTHE
Ouosioruy, QyHKIMOHAIBHONW I'PaMOTHOCTH YeJIOBeKa JUls PEeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJIEpKaHUe OMOJIOTMYECKUX TEPMHUHOB U MOHSATHH: KU3Hb, KIIETKA,
opranusM, Merabonmu3Mm (0OOMEH BeWeCTB M IpeBpallleHue SHEpruH), TOMEoCTas3
(camoperynsauusi), YpOBHEBasi  OpraHu3alMsg  JKUBBIX  CHUCTEM, CaMOBOCIIPOM3BEICHHE
(penpoayKuust), HacJI€ACTBEHHOCTh, U3MEHYUBOCTD, POCT U Pa3BUTHE;

yMEHHE u3jaraTb OHOJOTMYECKHE TEOpHH (KJIETOYHAas, XpPOMOCOMHAas, MyTallMOHHas,
LEHTpajJbHasl J0rMa MOJeKyJspHoW Ouosorum), 3akoHsl (I'. Menaens, T. Moprana, H. .
BaBuioBa) u yuenus (0 neHTpax MHOrooOpasus U MPOUCXOXKAEHUS KyJIbTypHBIX pacTenuit H. 1.
Baguiosa), onpenensiTe rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIaJIleTh METOJaMU HAy4YHOTO TMO3HAaHUS B OWOJIOTHH: HAOJIIOJEHUE U ONMHCAHUE
KMBBIX CHUCTEM, IIPOLIECCOB U SBJICHWH, OpraHM3alus W MPOBEACHUE OHOJIOTHYECKOTO
AKCIIEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IIOJyYEHHBIX DPE3YJIbTAaTOB, HCIIOJb30BAaHHBIX HAYYHBIX IOHITHH,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BIBOJIbI HA OCHOBAHUH MOJYYEHHBIX Pe3yJIbTaTOB;

YMEHHE BBIIEIATh CYLIECTBEHHbIE MPHU3HAKW BHPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHA BEILECTB U
IIPEBpAILEHHs] SHEPTUM B KIETKe, (POTOCHMHTE3a, MIACTUYECKOIO M IHEPreTHUecKOoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHMS], PA3MHOXKEHUS, NHANBUAYAIBHOIO Pa3BUTHUSA
Oopranusma (OHTOT'€HE3);

YMEHHE MPUMEHSTH TOIY4YCHHBIC 3HAHUS U1 OOBSCHEHUSI OMOJIOTMYECKHX IMPOIECCOB U
SIBIICHUM, JIJIS1 IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCETHEBHOM JKU3HU C LIEJIbIO 00eCIIeueHus
0€30IIaCHOCTH CBOEr0 370POBbS M 3/I0POBbS OKPYXKAIOUIMX JIIOJEH, COOJMIOAEHHUS HOPM



TPaMOTHOTO TIOBEACHUS B OKPYKAIOIMIEH NPUPOIHON cpele, MOHMMAaHHE HEOOXOAUMOCTH
WCIIOJIb30BaHUS JOCTHIKCHHI COBPEMEHHON OHMOJIOTMH W OMOTEXHOJIOTHH IS PalliOHAIBLHOTO
MIPUPOJIOTIONBE30BAHUS;

yMEHHE pellaTh »JJIEMEHTapHble TeHETHYeCKHe 3aJaud Ha MOHO- W JAUTHOpUIHOE
CKpCIIMBaHUE, CICTUICHHOE HACJICIOBAHUE, COCTABIIATH CXEMbI MOHOTHOPHIHOTO CKPEIIHBAHUS
JUIS TIpe/icKa3aHus HacleAOBaHUs TPU3HAKOB Y OPraHU3MOB;

yMEHHE BBINOJHATH JTAOOpaTOpHbIE U MpaKTHUecKue paboThl, cOOII0aTh MpaBuia MpU
pabote ¢ yueOHBIM U J1a00paTOpHEIM 000pPYI0OBAHUEM;

yMEHHE KPUTHUYECKH OLIEHWBAaTh M HWHTEPIPETUPOBATh WHEPOPMAIUIO OHOIOTHYECKOTO
COJIEpKaHusl, BKIIOUYAIONIYIO TICEBJOHAYYHBIC 3HAHHS W3 PATMYHBIX UCTOYHHKOB (CpeicTBa
MaccoBol MH(OPMAINK, HAYYHO-TIONMYJISIPHBIE MaTepUaibl), STUYECKUE aCTIEKThI COBPEMEHHBIX
UCCIIeIOBaHHM B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/aBaTh COOCTBEHHBIE THCHbMEHHBIE U YCTHBIE COOOIICHUS, 0000IIas
OMONOTHYeCKyl0 HMH(POpPMAIIMI0 W3 HECKOJIbKHX HCTOYHUKOB, TPAMOTHO HCIOIb30BATh
MOHATUHHBIN anmapat OHOJIOTHH.

[IpenMeTHbIe pe3yibTaThl OCBOCHUS YyuyeOHOro mnpeamera «buonorus» 6 11 knacce
JIOTKHBI OTPaKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHHA O MECTE€ W POJIM OMOJOTHH B CHCTEME HAyYHOTO 3HAHHS
€CTECTBCHHBIX HayK, B ()OPMHUPOBAHHH COBPEMEHHOW €CTCCTBCHHO-HAYYHOW KapTHHBI MHpa H
HAyYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUNCKUX U 3apyOEKHBIX YUEHBIX-OHOJIOTOB B pa3BUTHE
owonoruu, GyHKIIMOHAIEHOW IPAMOTHOCTH YEJIOBEKA JIJIsl PEIICHHS )KU3HCHHBIX 33]1aY,

YMEHHE PacKpbIBaTh COJIepPKaHue OMOJOTHYECKUX TEPMUHOB U TIOHSATUI: BUJ, MTOMYJISIUS,
reHO(OH/, DBOJIONHUSA, JBIKYIIHME CHJIBl ((aKTOpbI) SBOJIONHMH, MPUCIIOCOOIEHHOCTh
OpPraHW3MOB, BHUI000pa3oOBaHUE, OJKOJOTHMYECKHe (aKTOpPhl, OKOCHUCTEMa, IMPOAYICHTHI,
KOHCYMEHTBI, pEAYIIEHTHI, [N MUTaHUs, SKOJOTHYecKas mupamMuaa, OuoreoreHos, onocdepa;

yMEHHE W3jIaraTh OwWoioruueckue Tteopuu (IBomonuonHas teopus Y. JlapsuHa,
CUHTETHUYECKast TEOPHS IBOJIIOIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxojcrea K. M.
bapa, dyepenoBanus rinaBHbBIX HampaBieHW W mytei sBomtonmu A. H. CeBeprioBa, ydyeHHs O
ounochepe B. . Bepranckoro), onpenensts rpaHUIlbl UX MPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yMEHHE BJaJIeTh METOAAMH HAYyYHOTO MO3HAHHsS B OHOJOTHH: HAONIOJIEHWE U OMHCAaHUE
KUBBIX CHCTEM, IIPOLECCOB U SBICHUM, OpraHu3alus U IMpOBeIeHUE OHOIOTHYECKOTO
OKCIIEPUMEHTA, BBIIBMKCHHWE THIOTE3bI, BBISIBICHHUE 3aBUCHMOCTH MEXKIY HCCIETyEeMbIMU
BEeITMYMHAMH, OOBSICHEHHE TONYYEHHBIX PEe3ylbTaTOB, HCIIOJNB30BAHHBIX HAYUYHBIX IOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BEIBOJIBI HA OCHOBAHUH TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICISITh CYIICCTBCHHBIC MTPU3HAKU CTPOCHHS OMOJIOTHYECKHX OOBEKTOB: BUIIOB,
MOMYJISIIUM, TNPOAYIEHTOB, KOHCYMEHTOB, pEAyLEHTOB, OHOTeOIeHO30B U DKOCHUCTEM,
0COOEHHOCTH  TIPOIECCOB:  HACJEICTBEHHOHM  W3MEHYHMBOCTH, €CTECTBEHHOTO  OTOOpa,
BUI000pa30BaHus, MPHUCIOCOOICHHOCTH OPraHU3MOB, NEHCTBUS AKOJIOTUYECKUX (aKTOPOB Ha
OpraHMU3MBl, IEPEHOCa BEIIECTB M MOTOKA SHEPTUU B SKOCUCTEMAaX, aHTPOIIOTEHHBIX U3MEHEHHIA
B DKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHWOTEOXUMUYECKUX ITUKIIOB B
ouocodepe;

YMEHHE TPUMEHSAThH MOJYYCHHBIC 3HAHUS JJISI OOBSICHEHUS OMOJOTHYESCKUX MPOIECCOB H
SIBIICHUH, JIJIS1 IPUHSATHS TPAKTHUSCKUX PEIICHUI B TTOBCETHEBHOM KU3HU C IIEJIbI0 00CCTICUCHUS
0€30MacHOCTH CBOETO 370POBbSI M 3J0POBbS OKPYKAIOUIUX JIOAEH, COOIIOACHHUS HOPM
IPaMOTHOTO TIOBEJCHHUS B OKPYXKAIOIMIEH TPHPOIHON cpeje, MOHUMaHWE HEOOXOIUMOCTH



UCTIOJIb30BaHUS JTOCTHKEHHH COBPEMEHHOI O6uosiorun ISt panroHaIHLHOTO
MIPUPOIONOIL30BAHUS;

YMEHHME pellaTh 3J€MEHTapHble OMOJOTMYECKHE 3aJaud, COCTaBJIATh CXEMBbI IEpeHOca
BEIIIECTB U SHEPTHH B SKOCHCTeMaX (IIeTIH IMUTAHUS ),

yMEHHE BBINOJHATH JTAOOpaTOpHbIE U IpaKTHUeckue padoThl, coOI0AaTh MpaBuia Mpu
paboTte ¢ yueOHBIM U Ta00paTOPHBIM 000PYIOBAHHUEM;

yYMEHHE KpPUTHYECKH OILIEHHMBaTh U HHTEPHPETHPOBaTh HH(OPMAIMIO OHOIOTMYECKOrO
COJIepKaHUs, BKJIIOYAIOUIYIO TICEBJOHAYYHbIE 3HAHUS W3 PA3IUYHBIX HCTOYHUKOB (CpelcTBa
MaccoBO WH(OpPMAalMK, HAyYHO-TIOMYJSPHbIE MaTepualibl), paccMaTpUBaTh TJI00aTbHBIC
9KOJIOTMYECKHE NMPOOIEMBbl COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLICHUIO K HUM COOCTBEHHYIO
MO3UILHIO;

YMEHHE CO3/aBaTh COOCTBEHHBIE THCbMEHHBIE M YCTHBIE COOOIICHHS, 00001Ias
OMOJIOTHYECKYI0 HMHQOpPMAIMI0 W3 HECKOJbKHX MCTOYHUKOB, TI'PAMOTHO HCIOJIb30BaTh
MOHSITUIHBIN anmapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

Kosan4yectBo 4yacos DJIEeKTPOHHBIE
HanMeHnoBaHmne pa3aeoB U TEM nudpoBbIe
Ne ni/nt P Konrpoiabusie | IlpakTnuecku (1ubp )
NPOrpamMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI e padoThbl
pecypchl
bubmuoreka [IOK
I buonorns kax nayka 2 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBEBIE CHCTEMEBI U UX OpraHU3aIus 1 bubmmorexa TTOK
P 1 https://m.edsoo.ru/7f41¢292
3 XHUMHUYECKHUI COCTaB U CTPOCHHUE KIETKH 8 1 bubmmorexa TIOK
p https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 KM3HENCATENEHOCTS KIICTKHA 6 https://m.edsoo.ru/7141¢292
5 Pa3zMHOXeHMe 1 MHAUBUAYAJIbHOE Pa3BUTHE 5 1 bu6mmoreka [JOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTS U I3BMEHUUBOCTD 2 15 bu6mmoreka [IOK
OpPTraHHU3MOB ' https://m.edsoo.ru/7f41¢292
. Cenexuust opranu3mMoB. OCHOBBI 3 bubnuoreka [JOK
OHOTEXHOJIOTHA https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
P 1
8 C3CPBHOC BpEMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KIIACC

Kosnn4yectBo 4yacos DJIEKTPOHHBIE
HauMeHoBaHue pa3aesioB U TeM uudposBbIe
Ne i/m P KonTpoabHbI IIpakTHYeckue (upp :
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
e padoThI padoTbI
pecypchbl
Bbu6mmorexa [JOK
1 1
IBOmONMORHas dHoNOrHA ? https://m.edsoo.ru/7f41cc74
) Bo3HukHOBEHME U pa3BUTHE )KU3HU Ha 9 0.5 bubnmoreka [JOK
3emute ' https://m.edsoo.ru/7f41cc74
3 Opra"usMbl 1 OKpYIKaroIas cpeaa 5 1 bubnmorexa HOK
p py m pea https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4
Coo0111ecTBa ¥ DKOJIOTHYECKHUE CUCTEMBI 9 hitps://m.edsoo ra/7f4] ce74
bu6mmoreka [IOK
> Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 0 2.5







IHOYPOYHOE IIJTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
uu@poBbIe
Ne n/m Tema ypoka Kontpoabubie | IlpakTuueckue p
Bcero o0pa3oBaTte/ibHbIE
padoThI padoTbI
pecypcsbl
bubmuoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/ b1 TO3HAHUS KUBOM MPUPO/IBL.
) [TpakTrueckast pabora Ne 1 | 0.5 bubnuorexa [JOK
«Hcnonp30Banue pa3aIM4HbIX METOIOB IIPU ' https://m.edso0.ru/863e¢6122
U3Y4YEHUU OHOJIOTHYECKUX O0BEKTOBY
3 buonornyueckne cucTemsl, IPOLIECCH U UX | bu6mmoreka [{JOK
H3y4YEeHUE https://m.edsoo.ru/863e6564
4 XuMHU4YecKuil cocTaB KiIeTku. Boga u | bubnuoreka [JOK
MUHEpaJIbHBIE COJIH https://m.edsoo.ru/863e674¢
bu6mmoreka [JOK
5 benku. Cocta u cTpoeHue 0enko 1
e TaB H CTPOCHHE OEIKOB https://m.edso0.1u/863e6b72
DepMeHThI — OHOJIOTHYECKHE
karanuzaTopsl. JlabopaTopHas pabora Ne 1
6 «U3 quI/IeI;aTaJH/ITI/IIj{eCKIZ)ﬁ alf’)FI/IBHOCTI/I 1 0.5 bubmmorexa I[JOK
Y ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMuIa3bl WIH
KaTaasbl)»
bub6mmoreka [JOK
7 v I 1
[JIEBOIL. SHHIHIbL https://m.eds00.1ru/863e¢6870
8 Hyxkneunossie kucnotsl. ATO 1 bu6mmoreka [{JOK




https://m.edsoo.ru/863e6d5c¢

I/ICTOPI/ISI U MCTOABI U3YUYCHHA KIICTKH.

bu6mmoreka [IOK

9
Knerounas reopust https://m.edsoo.ru/863e6e88
10 Knerka kak nenoctHas )XKuBasg cCUCTEMA
CrpoeHue 3yKapruOTHUYECKON KIIETKH.
JlaGoparopHas padora Ne 2 «3yuenne
PaTopHaz b . Y bubnuoreka [JOK
CTPOCHHUSI KIETOK PACTEHUM, JKUBOTHBIX,
11 CoUBOB 1 GAKTEPHI IO MIKDOCKOMOM Ha 0.5 https://m.eds00.1u/863e6£f0
p P A p https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpPOIIpENapaTax u ux
OIMCaHUE
bu6mmoreka [JOK
12
O0MEH BEIECTB MM METa00TH3M https://m.edsoo.ru/863e766¢
bubmuoreka [JOK
13 PotocunTes. XemocHHTes https:/m.eds00.1u/863e7¢98
. bu6mmoreka [{JOK
14 JHepreTHICCKHH 0bMeR https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
KieTku. Mutos. JlabopaTopHas padora Ne 3
15 «HaOmronenre MuTo3a B KJIETKAaX KOHUYUKA 0.5 bubmmorexa ITOK
A ' https://m.edsoo.ru/863e7dc4
KOpEIIKa JIyKa Ha TOTOBBIX
MHKpOTIpenapaTax»
16 buocuntes 6enka. Peakius MaTpuaHOTro bu6mmoreka [{JOK
CHUHTE3a https://m.eds00.1u/863e796¢
bu6mmoreka [IOK
17 T —0 0
PaHCIIAIHIA HOCHHTE3 belka https://m.eds00.1u/863e796¢
18 Hexknerounsie GOpMBI )KU3HU — BUPYCHI bubmorexa [TOK
P Py https://m.edsoo.ru/863e7540
19 ®opMBbl pa3MHOKEHHSI OPTaHU3MOB bubnuoreka [JOK




https://m.eds00.1ru/863e81b6
https://m.edsoo.ru/863e83 1e

bu6mmoreka [JOK

20 Meito3
https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.
)1 OmnogotBopenue. JlabopaTopHast pabora Ne 0.5 bu6mmoreka [JOK
4 «M3y4yeHue cTpoeHus MOJOBBIX KIETOK Ha ' https://m.edsoo.ru/863e81b6
TOTOBBIX MUKPOTMPENApaTax»
22 NunuBuayanbHOE pa3BUTUE OPTAHU3MOB bubmorexa [OK
AHBILY p p https://m.edsoo0.ru/863e8436
3 ['eneTrka — Hayka 0 HacJlIE€ICTBEHHOCTH U bu6mmoreka [JOK
W3MEHYUBOCTHU https://m.eds0o.1u/863e86{2
24 3aKOHOMEPHOCTHU HACJIEAOBAHUS bubnuoreka [JOK
MPU3HAKOB. MOHOTHOPHIHOE CKPEIIUBaHUE https://m.edso0o.ru/863e8878
25 JurubpunHoe ckpernyBaHue. 3aKOH bu6muoreka [{IOK
HE3aBUCUMOI'0 HACIIENOBAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOe HAcCJIeI0BaHUE MPU3HAKOB.
JlabopaTtopHnas pabota Ne 5 «M3yuenue
26 e3 J'II;TaTI())B Mcf)HorH6 UHOTO I/}II 0.5 Bubmmorexa LIOK
pesy pHi ) https://m.eds00.ru/863e8c60
JTUTHOPUTHOTO CKPEIIMBAHUSA Y APO30(UIIBI
Ha TOTOBBIX MHUKpOIIpenapaTax»
['enetnka mosa. HacnegoBanue npu3HakoB, bu6mmoreka [JOK
27
CLIETUICHHBIX C TTOJIOM https://m.edso0o.1ru/863e8c60
28 N3zmenunBocTh. HenacnencreenHas 0.5 bubmuoreka [JOK

M3MEeH4YMBOCTh. JlabopaTopHas pabota Ne 6.
N3yuenmne MoupuKaIMmOHHON
U3MEHYNBOCTH, IOCTPOCHHE
BapUAILIMOHHOTO PsiJIa M BAPHALIMOHHOM

https://m.edsoo.ru/863e8efe




KPHUBOW»

HacnencrseHHast N3MEHUYUBOCTD.

29 JlabopatopHnast pabota Ne 7. « AHanu3 | 0.5 bu6mmoreka [{JOK
MyTaIui y 1po30¢uiIbl Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MHUKpOIpenapaTax»

bubmuoreka [JOK
30 r 1
CHETHKA Heqobeka https://m.edsoo.ru/863e8d78
Pesepublil ypok. O60011€HIE TIO TEME
31 «HacnencTBeHHOCTh M N3MEHUYNBOCTH 1
OpraHU3MOB)
bubmuoreka [JOK
32 C
CIICKILITL KAl HayKa H HPOHece I https://m.eds0o.ru/863¢9214

1 Metoapl ¥ JOCTHKEHUSI CENIEKITUN PACTEHUM 1 bubmuoreka [JOK
M JKUBOTHBIX https://m.edsoo.ru/863¢9214

bubmuoreka [JOK

34 bHroTEeXHOJIOTHsI KaK 0Tpacilb MPOU3BOJACTBA 1

https://m.edsoo0.ru/863¢9336
OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 34 4




11 KIIACC

KonuyecTBo yacos DJICKTPOHHBIE
JlaTa
Ne undgposbie
Tema ypoxka Konrpoasbnbie | IlpakTuyeckune | H3YUE€HH
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI !
pecypcsbl
1 DBOJIIOLHS U METOABI €€ N3YUEHUS 1 bubmmorexa [JOK
t g Y https://m.edsoo.ru/863ea20e
) WcTopus pa3BuTHs NpeACcTaBIESHUN 1 bubmuorexa [IOK
00 3BOITIOIINHT https://m.edso0.1u/863¢9570
bubmnoreka [IOK
3 M 1
HKPOIBOIIOIA https://m.edsoo.ru/863e9cle
[Tomynsimust Kak s7eMeHTapHas
eAMHUIA BUJA U DBOJIIOIIHH.
4 JII;60 I:ao HI;ﬂ aGora JI\; 1 1 0.5 bubamorexa [OK
paATOpHai p B ) https://m.eds00.ru/863e99¢6
«CpaBHEHUE BHJIOB T10
MOP(}OIOruuecKoMy KpUTEPHIO»
5 JIBrOKyIIMe CUitbl (3JIeMEHTapHbIE | bubnunorexa [JOK
(hakTOpBI) IBOTIOIIHH https://m.edsoo.ru/863e9da4
bu6mmnoreka [JOK
6 E i1 0TO 1
CTECTBEHHBIIH OTOOP 1 ero dopmet https://m.edsoo.ru/863e9ed0
PesynbpTate! 3BOMIOLMM:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BUI000pazoBanue. JlabopaTopHas 1 0.5 bubnmoreka [JOK
pabora Ne 2 «Omnucanue ' https://m.eds0o.ru/863e9fde
MIPUCTIOCOOJIEHHOCTH OpTaHU3Ma U €&
OTHOCHUTEILHOTO XapaKTepay»
8 Hanpasnenus u nytu 1 bubnnorexa [IOK




JKM3HU Ha 3eMIIe»

MaKpO3BOJTIOIINHU https://m.edsoo.ru/863e9cle
9 Heob6patumocts 3BOMIONINN
10 HcTopus xu3HU Ha 3emiie U METObI
€€ U3y4eHUs
1 ['unoTessl MPOUCX0XKACHUS KAZHU bubnuoreka [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 Pa3ButHe *u3HM Ha 3eMIle 110 3paM U bubnnorexa [IOK
nepuoaam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3Tallbl BOJIIOIUH
pPacTUTENBHOTO U JKUBOTHOI'O MHUpA.
13 [IpakTuueckas pabora Ne 1 0.5 bubnuorexa [IOK
«M3y4yeHne NCKOMaeMbIX OCTATKOB ’ https://m.edsoo.ru/863ea8bc
pacTeHui 1 KUBOTHBIX B
KOJUIEKLIUSAX»
14 CoBpeMeHHas cuctema bubnmoreka [JOK
OpraHn4eCKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJTIONHS YeJIOBEKa (aHTPOTIOTEHE3) bubmoreia LHOK
t P https://m.edsoo.ru/863eac2c
16 JBwxymiue cuibl ((hakTopsr) bubnnorexa [IOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH SBOJIOLUU
YeJI0BEKa
13 YenoBeyeckue pacsl U IPUPOIHbIE bubnunoreka [JOK
aJanTaluuy 4YeJI0BEeKa https://m.edsoo.ru/863eaca2
PesepBHbIil ypok. O60011IeHHE 10
19 TeMe «BO3HMKHOBEHHE U pa3BUTHE




20

DKonorus Kak HayKa

Cpensl 00UTaHUS U YKOJIOTHICCKUE

bu6mmoreka [JOK

21
(hakTopbl https://m.edsoo.ru/863eafec
AbnoTtnueckue GpakTopsl.
JlaboparopHas pabota Ne 3.
«Mopdodonoruueckue 0COOEHHOCTH
22 aCTCHUM U3 Pa3HBIX MECT 0.5 bubmoreia HOK
P P ' https://m.edsoo.ru/863eb10e
obutanusy. JlabopaTopHas padora
No 4. «Bnusgnue cBeta Ha pOCT U
Pa3BUTHE YEPEHKOB KOJIEYCa»
Bbu6mmoreka [JOK
23 buoTtnyeckue pakrto
MOTHYECKUE (aKTOpE! https://m.edso0o0.ru/863eb348
DKOJOrM4eCcKHe XapaKTepUCTUKU
nomyssiuu. [Ipaktuaeckast pabora
24 No 2 «Iloxcuér mroTHOCTH 0.5
MOMYJIAIAKA Pa3HBIX BUIOB
pacTeHuin»
’5 Coo0riecTBa OpraHM3MOB — bubnmoreka [JOK
OMOIICHO3 https://m.edsoo.ru/863eb46a
2% DKOJIOTUYECKHE CUCTEMBI bubmuoreka [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TIOKA3aTENIN YKOCUCTEMBI.
27 DKOJOTUYECKHE MUPAMUJIBI bubmmorera TIOK
. DAMHIBL. https://m.edsoo.ru/863eb5fa
CsoiictBa 3xocucteM. Cykueccus
28 [IpupoaHbie F3KOCUCTEMBI
29 AHTPOIIOTE€HHBIE SKOCUCTEMBI
30 buocdepa — rnobanpHas bubnuorexa [IOK

3KOCUCTEMA 3EMITU

https://m.edsoo.ru/863ebb5e




31 3aKOHOMEPHOCTH CYIIECTBOBaHUS 1 bubnuorexa [JOK
ounocdepnr https://m.edsoo.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emiin 1

13 CocymiecTBoBaHUE TPUPOABI U 1 bubnmnoreka [JOK
Yen0BeYeCcTBa https://m.edsoo.ru/863ebale
PezepsHblil ypok. O6001IeHNE TEMBbI

34 «Coo0111ecTBa 1 9KOJIOTHYECKHE |
CUCTEMBID»

OBIIEE KOJIMYECTBO YACOB I10 14 )5

I[TPOTPAMME




10.

11.

12.

13.

14.

15.

16.

YYEBHO-METOANYECKOE OBECIHHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

1.ITaceunuk B.B. buonorus: 10 kmacc: 6a30BbIit ypoBeHb: yueOHuk/B.B. [laceunuk, A.A.
Kamenckwii, A.M. PyonioB [u np.]; mox pen. B.B. Ilaceunuka. — 5-¢ uzn. — M.: IIpocsenienue,
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DneKkTpoHHBIC yueOHbIE TOCOOUS.
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