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[Ipu pa3paboTke MporpaMMbl MO OUOJIOTHU TEOPETUYECKYIO OCHOBY JUISl OMpEICIICHUS
MOJIX0/0B K (OPMHUPOBAHMIO COJEpKaHUS ydeOHoro mnpenmera «buomorus» cocTaBwiu:
koHrentyanbHble mojoxkeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH MEJNEH, COJepKaHUs,
pe3ysbTaToB OOY4YEeHHsT W TPEOOBAHWH K YPOBHIO MOJTOTOBKH BBIITYCKHHUKOB, TOJIOKEHUS 00
OOMIMX TENSIX W NMPHUHIIMIIAX, XapaKTePU3YIONINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmrero oopasoBanusi B Poccuiickort Depepainu, a TakKe MOJOKESHUS O Crielu(HUKe OHOJIOTHH,
e¢ 3HAYCHWU B IMO3HAHWU JKUBOW TPUPOABI M OOCCIIEYCHUU CYIIECTBOBAHUS UYEIOBEUECKOTO
obmectBa. CoryiacCHO Ha3BaHHBIM IMOJIOKEHHUSM, OMPEAEICHbI OCHOBHbBIE (DYHKIUHU HPOTPAMMBI
1o OMOJIOTHU U €€ CTPYKTYpa.

[Tporpamma o 6uosioruu AaéT NMpECTaBIICHUE O TEIAX, 00 o0mIel cTpaTterun o0ydeHus,
BOCIIUTAaHUA W Pa3BUTHS OOYYAIOIIMXCS CpeNCTBAaMHM ydeOHOro mpeamera «buoiorusy,
ompeneNisieT 00sM3aTeNbHOE TPEAMETHOE COJNIEpXKAHHWEe, €ro CTPYKTYPY, pachpelesieHHe I10
pasneriaM W TeMaM, PEKOMEHIYyEeMYIO ITOCIIeIOBATeILHOCTh M3YUYCHHS Y4eOHOTO Marepuala C
y4ETOM MEXIIPEIMETHBIX U BHYTPHUIIPEIAMETHBIX CBSI3CH, JIOTMKH 00pa30BaTEIBLHOTO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJatOLTIXCSl.

B nmporpamme 1o OHONOrMHM TakXe YYMTHIBAIOTCA TpeOOBaHHS K IUIAHUPYEMBIM
JTUYHOCTHBIM, METallpeIMETHBIM M TPEIMETHBIM pe3yiabTaTaM OOy4YeHHs B (OPMHUPOBAHUHU
OCHOBHBIX BHJIOB YUE€OHO-ITO3HABATEIILHON JEATCIIEHOCTH/YICOHBIX IEHCTBUN O0YJArOIIUXCS 110
OCBOGHUIO COJIEPIKaHUsI OMOJIOTUIECKOTO 00pa3oBaHUsI.

B mporpamme mo 6uonoruu (10-11 kmaccel, 6a30BbI YpOBEHB) pEaIM30BaH MPUHIIUIT
MIPEEMCTBEHHOCTH B HW3Yy4YE€HUM Ouosioruu, Onarogaps 4YeMy B HeH MpocMaTpHUBaeTcCs
HANpaBJICHHOCTh HAa Pa3BUTHC 3HAHWI, CBS3aHHBIX C (POPMHPOBAHUEM ECTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHUS, IICHHOCTHBIX  OpPHCHTAIlMA  JIMYHOCTH, OKOJOTHYECKOTO  MBIIIICHHUS,
MPEJICTaBICHUA O 3J0pPOBOM 00pa3e XU3HU M OEPEeKHBIM OTHOIICHHEM K OKpPYKAIOIIeH
npupoaHoit cpene. IlosTomy Hapsiay ¢ u3ydeHHeM OOIIEOMOIIOTMYECKUX TEOpUH, a TaKxKe
3HaHUHU O CTPOCHUM KUBBIX CUCTCM PA3HOI'O paHra U CYHIHOCTH OCHOBHBIX IMPOTCKAIOINX B HUX
MPOIIECCOB B TporpamMMme Mo OWOJIOTUM YNEJICHO BHHMAHHUE HCIOJB30BAHUIO ITOTYYCHHBIX
3HAHWH B TIOBCEJHEBHOW JKU3HU JIJISl PEIICHUS IPUKIIAJHBIX 3aJad, B TOM YHCJIe: MPOQHUIaKTHKH
HACJICJICTBEHHBIX ~ 3a00JICBaHUH  YENIOBEKa, MEJUKO-TCHETHYECKOTO  KOHCYJIbTHPOBAHUS,
00OCHOBaHUS YKOJOTUYECKH I1IeJIECOO0Pa3HOTO MOBEICHHS B OKPYXKAIOIIEH MPUPOIHOHN cpene,
aHaM3a BJIMSHUS XO3SHUCTBEHHOW JESITEIBHOCTH 4YENIOBEKa Ha COCTOSHUE NPUPOIHBIX U
HCKYCCTBCHHBIX 3KOCHUCTCM. YcuiieHue BHUMAaHHUA K HpHKJ’IaI[HOfI HaIpaBJICHHOCTHU y‘-IC6HOI‘O
npenMera «bruonorus» MpoIUKTOBAHO HEOOXOIMMOCTHIO 00ECTEUEeHUs YCIOBHM I PEHICHHS
OJTHOM M3 aKTyaJIbHBIX 33]1a4 IKOJIHHOTO OMOJIOTHIECKOT0 00pa30BaHUs, KOTOpAs MPEANOIaracT
dbopMupoBaHHE Yy OOYYAIOIIUXCS CIMOCOOHOCTH aJalTHPOBATHCS K HM3MEHEHHSIM JHHAMHUYHO
Pa3BUBAIONIECTOCSI COBPEMEHHOT'O MHpa.

buonorust Ha ypoBHE cpeaHero oOmero oOpa3oBaHWs 3aHMUMAeT BakHOe MecTo. OHa
obecrieunBaeT (HOpMUpOBaHHE y OOYYAIOIIUXCS MPEICTABICHHA O HAYYHOH KapTUHE MHpa,
pacmmpsieT ¥ 0000IIaeT 3HaHUS O )KUBOH MPUPOJIE, €€ OTIIMYUTEIBHBIX IPU3HAKAX — YPOBHEBOM
opraHuzaliiu M 53BOJIFOIHHU, CO3I[aéT yCiioBusA [id: TMO3HAHUSA 3aKOHOB JKUBOH npuponl,
dbopMupoBanus (YHKIIMOHATHHOW TPAaMOTHOCTH, HaBBIKOB 370POBOTO M 0€30MacHOro obOpasa
KH3HHU, S3KOJIOTHYECCKOT'O MBIIIIJICHU A, ICHHOCTHOT'O OTHOIIICHUA K JKUBOU npupoac U 4YCJI0BCKY.

bonbmnioe 3Hadenwne 6I/IOJIOFI/I$I HUMECT TaKKC [JIs1 PCIICHHUA BOCHUTATCIIBHBIX U
Pa3BUBAIOIIMX 33J71a4 CPEAHETO OOIIEero oOpa3oBaHus, ColMaNm3auu oOydaronuxcs. M3yuenue
ouonorun o0ecrnieunBaeT YCIIOBUA JUIS (dhopmMupoBaHus VHTEJJIEKTYAJIbHBIX,
KOMMYHHKAIIMOHHBIX M HH()OPMAIIMOHHBIX HABBIKOB, 3CTCTUYCCKON KYJIBTYPBI, CHOCOOCTBYET



MHTErpali OMOJIOTMYECKUX 3HAHUM C MPEICTaBICHUSIMU U3 JPYTUX Y4EOHBIX MPEIMETOB, B
9acTHOCTH, (PU3HUKH, XMMUHU U Teorpadun. Ha3BaHHbIE MOJIOKEHUS O IPEIHA3HAYCHUN YI4eOHOTO
npeamera «buomOTHS» COCTaBHIM OCHOBY Uil OMNpEIeNeHHs MOAXO0A0B K OTOOpy U
CTPYKTYPHUPOBAHUIO €T0 COJIEPKaHUs, IPEICTABICHHOTO B IPOrpaMMe M0 OHOIOTHH.

OT60p comeprkanus yueOHOro npeameTa «bronorus Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UINI KyJIbTypOCOOOPA3HOTO MOJIX0/a, B COOTBETCTBUU C KOTOPHIM OOYYArOIIHECs JOJKHBI
OCBOUTH 3HAHMUS M YMEHHUS, 3HAUUMBbIE JUIs (OPMUPOBAHUS OOIEH KYJIbTYpHI, ONMpPEaEsIIONIne
aJIeKBaTHOE IIOBE/ICHUE YEJOBEKa B OKpYXKAloIIed NPHPOTHOU cpene, BOCTpeOOBAHHBIE B
MIOBCETHEBHOM JKM3HU U MpaKTU4ecKoil aesrenpHocTH. Ocoboe MecTo B 3TOM cucTteMe 3HaHUM
3aHUMAIOT JJIEMEHTHl COJICp)KAHUS, KOTOpBIE CIYy)KaT OCHOBOM s (OpPMHPOBAHUS
NPEJCTAaBICHUH O COBPEMEHHOM ECTeCTBEHHO-HAyYHOW KapTHMHE MHUpa U IIEHHOCTHBIX
OPUEHTAUSAX JTUYHOCTH, CIOCOOCTBYIOIINX TYMaHU3AI[UH OMOJIOTHYECKOTO 00pa30oBaHUsI.

CTpyKTypHpOBaHHE COZIEpKaHUS Y4eOHOrO MaTepuaja B TpOrpaMMe IO OWOJIOTHH
OCYILIECTBIICHO C Y4€TOM MPUOPUTETHOTO 3HAYCHUS 3HAHUI 00 OTIMYMUTEIHHBIX OCOOCHHOCTSIX
KUBOM MPUPOIBI, O €€ ypOBHEBOW OpraHM3allMd M 3BOJIONUU. B COOTBETCTBUM C 3TUM B
CTPYKType yueOHOTro mnpeamera «bruomorus» BBIAETICHBI CIEAYIOUINE COACp KAaTeIbHbIC JTUHHM:
«buonorus xak Hayka. MeTopl HaydHOTO MO3HaHUY, «KieTka kak OMOJOrHyYecKas CUCTEMay,
«Opranusm Kak Ouosiornyeckasi cuctema», «CucreMa U MHOTooOpa3ue OpraHUYecKOro Mupay,
«DBOJIONHSA KUBOK MPUPOJIBD», « IKOCHCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTI.

Lenp wusydenus yudebHoro mnpenmera «buonorus» Ha 06a3oBOM ypoBHE — OBJa/ieHUE
O0yJarOIUMHUCS 3HAHUSMH O CTPYKTYPHO-(YHKIIMOHAIBHON OpraHW3allid JKUBBIX CHCTEM
pa3HOro paHra v MpUOoOpPEeTeHHEe YMEHHUI MCIIONB30BaTh STU 3HAHUSA AJSl TPAMOTHBIX ACHCTBUI B
OTHOIIIEHUU OOBEKTOB JKUBOM MPUPOJIBI U PELICHHS Pa3TUYHbBIX KU3HEHHBIX TPOOIIEM.

JlocTikeHne uenu u3ydeHus ydeOHoro mnpeamera «buomorus» Ha 06a30BOM YpOBHE
o0ecreynBaeTcs pelIeHrueM CIeTyIoIuX 3a1au:

OCBOCHHE OOYyYarOIIMMHUCS CHCTEMBbl 3HAHUH O OHOJOTMYECKHX TEOPHSAX, YYCHHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, THUIOTe3aX, MpaBWIIaX, CIYXKAIIUX OCHOBOW st (pOPMHPOBAHUS
MPEJICTAaBICHUA O €CTeCTBEHHO-HAay4YHOHl KapTHHE MHUpa, O METOAAaX Hay4yHOTO II03HaHUS,
CTPOCHUH, MHOTOOOpa3MH M OCOOCHHOCTSX J>KHMBBIX CHCTEM pPa3HOTO YPOBHS OpTraHW3aINH,
BBIIAIOIINXCS] OTKPBITUSAX M COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTHY;

dbopMupoBaHrUe y OOYYarOIIMXCS IMO3HABATENIbHBIX, MHTEJUIEKTYAIbHBIX U TBOPUYECKUX
CIOCOOHOCTEH B IMpOIecce aHaIM3a JAHHBIX O MYTSAX Pa3BUTUS B OMOJIOTUU HAy4YHBIX B3IJIAJOB,
uzel U MOAX0JI0B K U3YYEHHIO KUBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHU3aINH;

CTaHOBJICHHE Yy OOy4Yalommxcsi oOmed KyJabTypbl, (QYHKIMOHAIBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHUU OOBSCHATH M OLEHHUBATH SBICHHUSA OKPYXKAIOIIETO MHUpA XHUBOW MPHUPOJBI HA
OCHOBAHUH 3HAHUH U ONBITA, MMOTYYECHHBIX [IPH U3yYEHUH OUOJIOTHH;

dbopmupoBaHHEe y OOYYAIOIIUXCS YMEHUH WILTIOCTPUPOBATh 3HAUYEHHE OMOJIIOTHYECKUX
3HAaHUW B TMPAKTUYECKOW JEATEIHHOCTH 4YEJNOBEKA, Pa3BUTHH COBPEMEHHBIX MEIUIITHCKUX
TEXHOJIOTHI U arpoOHOTEXHOIOTU;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOKHOCTH IIO3HAHMS YEJIOBEKOM J>KMBOW MPUPOJBI,
HE00XO0IMMOCTH OEpPEKHOTO OTHOIICHUS! K HEH, COOMIOIEHHS STHYECKUX HOPM TpHU MPOBEACHUHI
OMOJIOTUYECKUX HCCIIEOBAHU;

OCO3HAHWE IEHHOCTU OHMOJIOTWYECKUX 3HAHWW JUIsS TOBBIMICHUS YPOBHS IKOJOTHUYECKOU
KYJIbTYpBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;



MPUMEHEHNE MPUOOPETEHHBIX 3HAHUN M YMEHUN B MOBCEIHEBHOM JXKU3HU IS OIICHKU
MIOCJICICTBUI CBOEW JIEATENIFHOCTH IO OTHOIICHHIO K OKpY)KalolleW cpene, COOCTBEHHOMY
3I0pOBBIO, 000CHOBaHNE U COOJIIO/ICHNE Mep TPODUIAKTUKH 3a00JIeBaHUH.

B cucreme cpemgnero obmiero obpazoBanusi «buosorus», nzydaemasi Ha 6a30BOM YPOBHE,
SIBJIICTCS OOS3aTCIIBHBIM YUEOHBIM TIPEMETOM, BXOJSIIAM B COCTAaB MPEIMETHOW 00JIaCTH
«EcTecTBeHHO-HAYYHBIE TTPEIMETHI».

Jliis u3ydenus OMOJIOTHN Ha 6a30BOM ypOBHE CpPEIHETO 00IIero o0pa3oBaHUsS OTBOJIUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 knacce — 34 vaca (1 yac B Henento).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buosorus kak Hayka.

buonorust xak Hayka. CBsi3b OMOJIOTHUU C OOIIECTBEHHBIMH, TEXHHUYECKHUMH WU JIPYTHUMH
€CTECTBEHHBIMH Haykamu, (uiuocoduei, 3TUKON, 3CTeTHKOW U mpaBoMm. Ponb Ouonoruu B
(GhopMUPOBAHUN COBPEMEHHOM Hay4YHOU KapTUHBI MUpa. CrcTeMa OMOJOTHYECKHX HayK.

MeTo b1 TO3HAHUS KUBOU MPUPOBI (HAOTIOACHHNE, SKCTIEPUMEHT, OMKICAaHUE, U3MEpPEHUE,
KJaccu(puKaIus, MOICTMPOBAHUE, CTATUCTHYECKAsT 00pabOTKa TaHHBIX ).

JdeMoHcTpanum:

[Toptpetsi: Y. HapBun, I'. Menaens, H. K. Konsuos, [Ix. Yorcon u @. Kpuk.

Tabnunps! u cxembl: « MeTo bl TO3HAHUS )KUBON IPUPOIBD).

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

[Ipaktueckast pabora Ne 1. «lcmonb3oBaHHe pa3lNMYHBIX METOAOB NpU H3yYECHUU
OMOOTHYECKUX O0BEKTOBY.

Tema 2. ’KuBble cucTeMbl U MX OPraHU3alUs.

XKusbie cucteMbl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouosioruu. OTIHYUE KUBBIX
CUCTEM OT HEOPTaHUUECKOU MPUPOIBI.

CpoiicTBa OmocHUCTEM H UWX pa3HooOpaswe. YpPOBHM OpraHu3alud OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAaHEBbIM,  OPraHU3MEHHbBIA,  MOMYJISIHUOHHO-BHIOBOM,
AKOCHUCTEMHBIHN (OMOTCOIIEHOTHYECKHM ), OMOC(EPHBIH.

JdemoncTpanuu:

Tabmumpr 1 cxembl: «OCHOBHBIE TPU3HAKH JKU3HH», «YPOBHH OPTraHU3AlUU >KUBOU
MIPUPOIBD.

Ob6opynosanue: monens monekyisl JJHK.

Tema 3. XuMHUYeCKHUI COCTAB M CTPOEHHE KJIETKH.

XUMUYECKMH  COCTaB  KIETKA.  XHMHUYECKHE  DJIEMEHTBhI:  MaKpOAJIEMEHTHI,
MHUKpPO3JIeMEHTHI. Bosia 1 MuHEpalibHbIE BEIIECTBA.

@yHKIMU BOJABl M MHUHEPAIBHBIX BEHIECTB B KieTke. llommepkaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHrne 6€TKOB. AMUHOKHUCIOTHI — MOHOMEpHI OenkoB. HezameHnMble
U 3aMEHUMBIC AMUHOKHUCIOTHL. AMHUHOKHUCIOTHBIH COCTaB. YPOBHU CTPYKTYphl OEIKOBOI
MOJIEKYJIbI (TIEpBUYHAs, BTOPUYHAS, TPETUYHAS M UYETBEPTUYHASI CTPYKTypa). XHUMHUECKUE
cBOiicTBa OenkoB. buonornueckue GyHKIUU OCITKOB.

®epMeHThl — OMoJoruueckue Katanuszaropbl. CTpoeHue (epmeHTa: aKTUBHBIM ILEHTD,
cyoctpatHas cneuuduyHocth. Kodepmentsl. Buramunbpl. Ominuus  (EepMEHTOB  OT
HEOPraHWYECKUX KaTallu3aTOPOB.

VYrneBojabl: MOHOCaxapuIbl (TII0K03a, pud03a U Je30Kcuprubo3a), Aucaxapusl (caxaposa,
JaKTo3a) W ToOJMcaxapuibl (Kpaxmal, TJIMKOTeH, IeJI003a). buonorudeckne ¢(yHKIIUU
YIJIEBOJOB.

Jlumuaer:  Tpurauuepuasl, ¢Gochomunuael, crepouabl. [uapodmibHO-THAPOPOOHBIE
cBoiicTBa. buonornueckue QpyHkiuu aunuaoB. CpaBHEHHE YIJIEBOJOB, OCJIKOB U JHIUIOB KaK
HMCTOYHHUKOB DHEPTHUH.



Hyxneunnoseie kucnotsl: JJHK n PHK. HykiieoTniel — MOHOMEpBI HyKIEMHOBBIX KHUCIIOT.
Crpoerne u Qynkmun JIHK. Crpoenne n ¢ynkumu PHK. Bunet PHK. AT®: ctpoenue u
byHKINN.

[utomoruss — Hayka o kietke. KiietouHas Teopusi — mpuMep B3aUMOJCUCTBUS UIEH U
(hakTOB B HAYYHOM TIO3HAHWUU. METOIbI U3YYCHUS KIIETKH.

Krnetka kak nenoctHas sxuBasi cucrema. OOmye NpU3HaKU KIETOK: 3aMKHYTasl Hapy»KHas
MeMOpaHa, mojekynsl JJHK kak reneTnueckuii anmapar, cucteMa CHHTe3a Oenka.

Tumbl  KJIETOK: JSyKapHOTHYecKass © mpokapuoTmueckas. (OcoOEHHOCTH CTPOSHUS
MpoKapuoTudeckoi kineTku. Knetounas ctenka Gakrepuii. CTpoeHHE 2YKapUOTUIECKOM KIETKH.
OCHOBHBIE OTJIMYUS PACTUTENILHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KIIETOK — KJIETOYHAs CTCHKA, TJIMKOKATUKC, WX (PYHKIIHH.
[Tnasmatnueckass memOpana, e€ cBoiictBa W (yHKIuU. [luTorurasma w e€ opraHOWIbI.
OnnomemOpannbie opranouasl kietku: DIIC, anmapar ['onbmkxu, mu3ocoMbl. [lomyaBTOHOMHBIE
OpraHOMJbl KJIETKHU: MUTOXOHIPHH, IUAcTUAbL. IIponcxoxkaeHre MHUTOXOHIPUN M IUIACTU.
Bune mnactun. HememOpaHHble OpraHoOuAbl KJIETKU: PUOOCOMBI, KIIETOYHBINA LIEHTP, IEHTPHOIIH,
pecHUYKH, KIryTuku. OyHKIIMY OPraHOUIOB KIETKU. BriatoueHus.

SAnpo — perynasTopHbiid eHTp kiIeTku. CTpoeHue siapa: suepHast 000104Ka, Kapuoria3ma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcopT BEUIECTB B KIIETKE.

JdemoncTpanuu:

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

Huarpammsbl:  «Pacripenenenre XMMHYECKUMX JJIEMEHTOB B  HEXKUBOW  IPUPOJIE»,
«Pacrnpenenenne XUMUYECKUX 3JIEMEHTOB B JKUBOM IPUPOIEY.

Tabmumpr u cxemsbl: «lleprognueckas TabnuIa XUMHUYECKUX DIEMEHTOB», «CTpoeHue
MOJICKYJIBI BOJIbI», «bruocuHTe3 Oenka», «CTtpoeHue MoJIeKyibl Oenkay, «CTpoeHHe hepMeHTay,
«Hyxneunossie kucinotel. JJHK», «Ctpoenue monekynsr AT®», «CTpoeHne 3yKapuoTHUECKOM
KIeTKW», «CTpOCHHE KUBOTHOM KIIETKW», «CTpO€HHE pPacTUTEIbHOW KIETKH», «CTpoeHue
MPOKAPUOTUYECKON KIETKN», « CTpOEHUE Ipa KIETKW», « Y TIIEBOABD), «JIMIUIbI».

O6opynoBaHue: CBETOBOW MHKPOCKOM, OOOpyIOBaHUE [UIsl MPOBEICHHUS HAONIOICHUH,
M3MEPEHH, SKCIEPUMEHTOB, MHUKPOIIpEnapaThl PaCTUTEIbHBIX, KUBOTHBIX M OaKTepUAIbHBIX
KIIETOK.

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:

Jlaboparoprast padora Ne 1. «M3ydueHHE KaTaIMTUYCCKOW aKTUBHOCTH (DEpMEHTOB (HA
IIpUMepe aMHJIa3bl WIN KaTanasbl)y.

Jlabopatopnass pabora Ne 2. «M3yueHue CTpOoeHUS KIETOK DPACTCHHM, >XHBOTHBIX U
OakTepuil 0TI MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U uX OMUCAHUECY.

Tema 4. ' KuzHeaesATeIbHOCTL KJICTKH.

OOmeH BemecTB, WIH METa00MU3M. AcCCUMUIAIMSA  (IUIACTHYSCKUA OOMEH) W
TUCCUMUIISIUS (PHEPTETUIECKUIT 0OMEH) — JIBE CTOPOHBI €IMHOTO Tpoliecca MeTabonu3ma. Poib
3aKOHOB COXPAHEHUS BEIIECTB U YHEPTUHU B TOHUMAHUHN METa0OIU3Ma.

Tumer oOMeHa BemiecTB: aBTOTPOodHBIH U TereporpodHEI. Pons (hepMeHTOB B 0OMeHe
BELIECTB U MIPEBPALLEHUH SHEPTUHU B KIIETKE.

®dortocunTe3. CmeroBas u TemHOBas ¢as3pl (oTocuHTe3a. Peaknmm QorocuHTE3a.
OddextuBHOCTH hoTOCHHTE3a. 3HaUeHNE (DOTOCHHTE3a IS )KU3HU Ha 3emiie. Biausaue ycnoBuii
cpensl Ha (POTOCUHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYyIbTYPHBIX PACTEHUH.



XeMocuHTe3. XeMOCHHTe3upyloue Oakrepuu. 3HaYCHHE XEMOCHHTE3a IS KU3HU Ha
3emie.

OHepreTuueckuii oOMeH B  KieTke. PaciueruieHHe — BEIIEeCTB,  BBIACIEHUE U
aKKyMYJIMPOBAaHHUE 3HEPTUM B KJIETKE. DTalbl 3HepreTuueckoro ooMeHa. ['nmukonus. bpoxenue n
ero Buabl. KucioponHoe OKuClIeHHE, WM  KJIETOYHOE  JbixaHue. OKHUCIUTETbHOE
¢dochopunuposanue. DPPEeKTUBHOCTH FIHEPTETUUECKOTO OOMEHa.

Peakiun marpuyHoro cuHTe3a. [enermueckas wuHpopmarms u JHK. Peanuzanus
TeHETHYECKOW MH(pOpMalUu B KJIeTKe. | eHeTHYecKnii KoJ U ero CBOMCTBA. TpaHCKpUIIUS —
matpuunblii cunte3 PHK. Tpancnsmus — 6uocuntes Oenka. Dransl TpaHcasuuu. KoaupoBanue
aMUHOKHCIOT. Posib pubocoM B GMocuHTE3€e OelKa.

Hexnerounsie ¢opmbl ku3Hu — BHUpychl. Mctopus otkpeitus BupycoB (. U.
NBanoBckuit). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUpycoB. bakTepuodaru. bonesnun
pacTeHui, )KUBOTHBIX U 4YE€JIOBEKa, BhI3bIBA€MbIE BUpycaMu. Bupyc umMMmyHoAepuITa YeaoBeKa

(BUY) - Bo3Oymurtens CIIMJla. OOpaTHass TpaHCKpMIILUS, peBepTaza M HHTErpasa.
[TpodmnakTuka pacrpocTpaHeHNs] BUPYCHBIX 3a00JICBaHUH.
JdeMoHcTpanum:

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

Tabmuupr u  cxembl: «Tumsl  mutanus», «Metabomusm»,  «MHUTOXOHIPHSY,
«OHepreTuueckuil ooMen», «Xnoporact», «Porocunresy, «Crpoenue JIHK», «Ctpoenue u
dbyHKIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «leHermyeckuii Kom», «Bupych»,
«baktepuodarn», «Ctpoenue u xu3HeHHbIW 1wk Bupyca CIIWa, ©Oaxrepuodaray,
«Pemmukanms JHK».

Ob6opynoBanue: monaenu-ammiukanun «Yasoenue JIHK u Tpanckpunims», «buocuHTes
oenka», «CTpoeHue KIeTKN», Mojieib cTpykTrypsl JTHK.

Tema S. PasMHOKeHHe U HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounsnii 1wk, WM KU3HEHHBIW MK KieTku. WuTepdasza m mwuro3. [lpomeccsr,
npoTekaromue B uHTepdaze. Permmmkammsa — peakius matpuunoro cuHresa JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HabOp — KapuoTwm. J[UTUIOWIHBIN W TalUIOWIHBIA XPOMOCOMHBIC
Habopbl. XpomaTuapl. [luTomornyeckne OCHOBBI Pa3MHOKEHUS M WHIWBUIYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne knetkun — muro3. Cragum murtosza. [Ipomeccel, mpoucxoisflmue Ha pas3HbIX
CTaUsAX MUTO3a. BHOJIOrMYECKHIT CMBICT MUTO3A.

[IporpamMmmupyemasi rubesb KIETKH — aromnTo3.

@opMbl  pa3MHOXKEHHSI OpraHu3MoB: Oecmojioe M mojoBoe. Buael Oecnosoro
Pa3MHOXKEHUS: JIEJIEHUE HAJBOE, ITOYKOBAHHWE OJHO- M MHOTIOKJIETOUHBIX, CIIOPOOOpa3OBaHUE,
BEreTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €r0 3HAYEHUE IS
CEJIEKIIHH.

[TonoBoe pa3MHOKEHHUE, €T0 OTIIMYUS OT OECTONOTO.

Meiio3. Craguu wmeito3a. Ilpoueccel, nmpoucxoisime Ha cTagusax menosza. [loBenenue
xpoMocoMm B meio3e. Kpoccunrosep. buonorudueckuii CMbICI U 3HaU€HHE Meiio3a.

I'amerorenes — mporiecc 00pa30BaHuUs MOJIOBBIX KIETOK Y )KUBOTHBIX. [10OBBIE Kene3bl:
CEMCHHHMKHM ¥ sudHUKUA. OOpa3oBaHWE M Pa3BHTHE MOJIOBBIX KJIETOK — ramMeT (CIIepMaTo30uI,
AWIEKIeTKa) — crepMmaroreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOCHHUsI SHIEKIETOK U
criepMmaro3onioB. OmnoaorBopenue. [laprenorenes.

NunuBunyanpHOEe pa3BuUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Ortanbl 5MOPHOHAIBHOTO Pa3BUTUS Yy TIO3BOHOYHBIX JKMBOTHBIX: JPOOJIEHUE, TacCTPYIISIIHS,



opranorenes. [loctamOpronansHOE pa3BuTHE. THUIBI MOCTIMOPUOHAILHOTO Pa3BUTHS: MPSMOE,
HerpsiMoe (TMurHOYHOE). BrusiHMe cpenpl Ha pa3BUTHE OPraHWU3MOB, (DAKTOpHI, CHOCOOHBIE
BBI3BIBATh BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pactenuid. OHTOreHe3 [BETKOBOTO PACTEHUS: CTPOCHHE CEMEHU, CTaauun
pa3BUTHSL.

JdemoHcTpanuu:

Tabmuips! 1 cxembl: «DopMbI pa3MHOKEHHST OPTaHU3MOBY, «/[BOltHOE OIMI0I0TBOpPEHHE Y
LBETKOBBIX pacTeHUi», «BereraTuBHOEe pa3MHOXEHUE pPACTCHUI», «JlelleHne KIIETKU
Oaktepuity, «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHHe XPOMOCOMBI», «KIIETOUHBIN LUK,
«Permmukanua [JHK», «Mwuto3», «Meno3y», «lIpsmoe u Henpsmoe pa3Butue», «l'ameroreHes y
MJIEKOTTUTAIOIINX U YeNloBeKa», « OCHOBHBIE CTa U OHTOTEHE3a.

O6opynoBaHue: MHKPOCKON, MuUKporpenapaTsl «CrepMaTo30Ubl MIEKOMUTAIOIIETOY,
«sliineknerka Miekonuraromero», «KapumoknHe3 B KiIeTKax Kopemka Jiyka», MarHuTHas
Moenb-anmaukanus «Jlenenue knetkny», moaens JJHK, Mogens meTadazHoit XpoMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaboparopHnas pabora Ne 3. «HabmoneHne MuTO3a B KJIIETKaX KOHYMKA KOpEIIKa JTyKa Ha
TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopnass pabora Ne 4. «/3yueHuwe CTpOEHHUs TOJOBBIX KJIETOK HA TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HacsieAcTBEHHOCTh U K3MEHYUBOCTH OPraHU3MOB.

[Ipenmer wu 3amaum reHeTuku. Mcropusi pa3BuTua reHEeTHKUA. Ponb nuTOIOrMM |
SMOPHUOJIOTUN B CTAHOBJIICHUU T€HETHKHU. BKIag pocCHIICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
TreHeTUKH. MeToapl TeHeTHUKH (TUOPUAOIOTHYECKHM, IUTOTeHETUYECKUH, MOJEKYJISIpPHO-
reHeTudeckuit). OCHOBHbIE T€HETUYECKHUE MOHATHS. ['eHeTrnueckass CUMBOJIMKA, UCIIONIb3yeMasi B
cXemax CKpelIMBaHUM.

3aKOHOMEPHOCTH  HACJENOBaHUS  NPU3HAKOB, ycTaHOBJIEHHble [.  MeHnaenem.
MonorubpunHoe ckpemmBanue. 3akoH eAMHO00pa3ust THOPUAOB MepBOro nokoJjieHus. [Ipasuno
JTOMUHHUPOBAaHUS. 3aKOH paCIICIUICHUs] Mpu3HaKoB. ['umnore3a uuctoThl ramer. [lomHoe u
HEINOJIHOE JOMUHHUPOBAHHUE.

JlurubpuaHoe  CKpellMBaHHME. 3aKOH HE3aBUCUMOTO  HACJIENOBaHHS  MPU3HAKOB.
[{uToreHeTHueckne OCHOBBI TUTHOPHUIHOTO CKpEIIMBAaHUA. AHAJIM3UPYIOLIEe CKpEIIUBaHUE.
Hcnonk30BaHre aHATM3UPYIOIIETO CKPEIIMBAHUS JIJISI OMIPEICIICHHUS TEHOTUTIAa OCOOH.

CuerieHHOe HacnenoBaHue TnpusHakoB. Pabora T. Moprana mo cremieHHOMY
HacJIeJoOBaHMIO TeHOB. HapyieHue cuenieHus reHoB B pe3ysbTaTe KPOCCHUHIOBEPA.

XpoMOCOMHas TEOpUS HACIEACTBEHHOCTH. [ eHeTHUEeCKHEe KapThI.

I'enernka mosia. XpoMOCOMHOE OIpEAeIeHrEe moja. AyTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHsie W TeTeporaMeTHhe OpraHuW3Mbl. HacimemoBanume TPU3HAKOB, CIEIUICHHBIX C
MIOJIOM.

N3meHnunBOCTh. BHibl ”3MEHUMBOCTHU: HEHACIEACTBEHHAs U HACJIEICTBEHHAs. Poiib cpesbl
B HEHACJICJICTBEHHOW HW3MEHUYMBOCTH. XapaKTEPUCTHUKA MOAU(DUKAMOHHOW HW3MEHUMBOCTH.
Bapuaunonnsiii psg u BapuanuonHas kpuas. Hopma peakiuum npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHBIC IPU3HAKU U X HOpMa peaknnu. CBOHCTBa MOIU(PUKAITMOHHON N3MEHIHBOCTH.

HacnencrBennasi, wiv reHOTUIUYECKasi, ©3MEHYUBOCTh. KoMOUHAaTUBHAS U3MEHYUBOCTD.
Melio3 W TOJOBOM TPOIECC — OCHOBA KOMOMHATHUBHON WM3MEHYMBOCTH. MyTarlmoHHAas
n3MeHYnBOCTh. Kiaccudukaiuys MyTanwii: TeHHBIE, XPOMOCOMHBIE, T€HOMHBIE. YacTtoTa u



MPUYUHBI MyTalil. MyTtareHHbsie (akTopbl. 3aKOH TOMOJIOTUYECKUX PSJIOB B HACJIEICTBEHHOM
n3menurnBocty H. . BaBuiosa.

BuesinepHast HacIeICTBEHHOCTh Y U3MEHUYHUBOCTb.

I'enetnka uyenoBeka. Kapmotun uemoBeka. OCHOBHBIE METOAbl TE€HETUKHM YEJIOBEKA:
TCHEATOTHYECKU, OJNM3HEIOBBIA, IMTOTCHETUYECKHN, OHOXMMHYECKHH, MOJEKYISIPHO-
reHeTuueckuil. COBpPEMEHHOE ONpEeeJICHUE TEeHOTUIA: TOJHOT€HOMHOE CEKBEHHPOBAHUE,
TeHOTUNHpPOBaHUe, B ToM uucie ¢ nomoiubio [I[P-ananuza. HacnenctBennsie 3aboneBaHus
YeJoBeKa: TeHHble OoJie3HH, OOJe3HHM ¢ HACIEACTBEHHOM MpeapacroioXeHHOCTHIO,
XpoMocoMmHble Oosie3Hn. ComaTWyecKue U TeHepaTuBHble MyTanud. CTBOJOBBIC KIIETKH.
[TpuHIHITEI 370pOBOTO 00pa3a KU3HH, TUATHOCTHKH, MPOPUIAKTHKA U JICUCHUS TCHETUYCCKUX
Oone3nell. MenuKO-TeHEeTHYEeCKOe KOHCYJIbTUPOBAHHE. 3HAu€HHE MEIWIIMHCKONH TeHETUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUUYECKUX 3a00JIeBaHUI YeTIOBEKa.

JdemoncTpanuu:

IToptpertsr: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. YUerBepukos, H. B. Tumodees-
Pecorckwnii, H. 1. BaBunos.

Tabmump! u cxembl: « MOHOTHOPHIHOE CKPEIIMBAHUE M €TO IIUTOTCHETUYECKAas OCHOBAY,
«3aKOH pacHIeIUIeHUsT M €ro IMTOr€HETHYeCKas OCHOBa», «3aKOH YHCTOThI TaMeTy,
«Jlurubpunnoe ckpemmBanuey, «lluronmornyeckne OCHOBBI JUTHOPUIHOTO CKPEIIMBAHUSY,
«Meroszy», «B3zanmoneicTBre ajieNIbHbIX T€HOBY», «I €eHETHYECKUEe KapThl paCTEHUM, KUBOTHBIX
U 4yenmoBeKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAHMS, CLEIUIEHHOTO C IOJOMY,
«Kapuotumbel YeroBeKa U IKUBOTHBIX», «Bumael u3MeHUMBOCTH», «MoaudukammonHas
M3MEHYMBOCThY», «HacnenoBanue pesyc-dakropay, «l'eHeTnka rpynmn KpoBu», «MyTalnnoHHas
U3MEHUYHBOCTBY.

O6opynoBanue: MoJenH-anmuInKa  «MoHOTHOpUIHOE CKpemuBaHuey, «HemomHoe
JOMUHUpPOBaHUE», «Jurubpumnoe ckpemmuBanuey», «llepekpéct XpomMocom», MHUKPOCKON U
Mukponpenapat «Jpo3oduna» (Hopma, myranuu (HOpMBI KPBIILEB M OKPACKH Tela), repOapuit
«I"'opox moceBHON».

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

Jlabopatopnas pa6ora Ne 5. «3ydeHue pe3yapTaToB MOHOTHOPHIHOTO U JUTHOPUIHOTO
CKpeIIMBaHus y Ip030(UiIbl HA TOTOBBIX MUKpOTIpEnaparaxy.

JlaGopaTopnas pabora Ne 6. «3yueHne MoauduKaninoOHHON U3MEHYUBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO PsIla U BAPUALIMOHHON KPUBON.

Jlaboparoprnass pabora Ne 7. «AnHamuz wyTtanmuii y Jpo3oduiasl Ha TOTOBBIX
MUKpOIIpenaparax.

[TpaxTueckast padota Ne 2. «CocTaBiieHUE U aHAJIU3 POAOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiexkniusi oprann3MoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexkuus Kak HayKa M MpoLecC. 3apoKACHUE CEIEKIMU U noMecTukamus. Ydyenue H. WM.
BaBumoBa 0 1LEHTpax NPOUCXOXKICHHUS W MHOrooOpasusi KyIbTypHBIX pacTeHuil. LIeHTpsI
MIPOMCXO0KICHHSI IOMAITHUX KMBOTHBIX. COpT, HOPOAA, IITAMM.

CoBpeMeHHbIE METOABI CeNeKIHH. MacCoBbIi U MHAUBHIYaTbHBI OTOOPHI B CEJCKIIHH
pacTeHuid u kuBOTHBIX. OIIEHKa dKCcTephepa. BIM3KOPOACTBEHHOE CKPEIIMBAHUE — UHOPUIUHT.
Uucrtas nuHus. CkpeniyBaHWE UYWCTBIX JMHWA. ['erepo3uc, wuiaum THOpUIHAS CHIIA.
Heponcteennoe ckpemmuBanue — ayropununr. Otgan€HHas TuOpuau3anus W e€ yCIexu.
HckycCTBEHHBIN MyTareHe3 W MOJYyYEeHHE MOJUIIOUA0B. J{OCTHKEHHS CEJIEKUUHU PACTEHUM,
KUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHomorust kak oTpacib NPOU3BOJACTBA. ['€HHas WHXKEHepus. OTamnbl CO3/IaHUA
pexombOunanTHo JIHK u Tpancrenneix opranumsmoB. Knerounas umxenepus. Knetounsle
KyJIbTypbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHHE pacTeHud. KiloHupoBaHNe BBICOKOIPOIYKTHBHBIX
CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M dTH4Yeckue mnpoosemsl. MO —
TeHETUYECKU MOJAU(PUITUTPOBAHHBIC OPTaHU3MBI.

JleMoHCcTpanuu:

[Toptpetsi: H. . BaBunos, U. B. Muuypum, I'. JI. Kapnieuenko, M. ®@. 1iBaHOB.

Tabmumpr 1 cxembl: KapTa «lIeHTpBI MPOUCXOXKACHHUS W MHOT000paszus KyJIbTYPHBIX
pactenui», «llopoabl JOMaIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHHil», «OTnanéHHas
ruOpuam3anus», «Paboter akamemuka M. @. HBanoBay, «llomumionaus», «OOBEKTHI
onorexHosorun», «Kierodnele KyJIbTypbl U KIOHHpOBaHHE», «KOHCTpYHpOBaHHE W TIEPEHOC
T€HOB, XPOMOCOM.

O6opynoBanue: MyJSDKH TIJIOJIOB M KOPHEIJIONOB JAWKUAX (POPM M KyJIBTYpHBIX COPTOB
pactenuii, repoapuit «CenbCKOX03sIIICTBEHHBIE PACTCHHUSI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

Okckypeusi « OCHOBHBIE METOJbI U JIOCTH)KEHHUS! CEJIEKIIMM PACTEHUM M KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, TIEMEHHYI0 (hepMy, COPTOMCHBITATENBHBINH YYacTOK, B TEIUTHYHOE
XO03SICTBO, JIAOOPATOPHUIO arpOYHUBEPCHUTETA WIIH HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoJTIOLIMOHHAS OUOJIOTHS.

ITpennocelIku BO3HUKHOBEHUS HBOJIOLHMOHHOM TEOPUU. DBOIIOLMOHHAS TEOpUs U e
MeCTO B OMOJIOTHH. BiMsHuE 3BOIIOLIMOHHON TEOPHH Ha pa3BUTHE OMOJIOTMU U IPYTUX HAYK.

CupnerensctBa »BoMOLMU. [laneoHTonormueckue: MOCIENOBATENBHOCTD IOSIBICHMUS
BUJIOB B MaJICOHTOJIOTUYECKOHN JIETOITUCH, TIepexoaHbie (opMbl. broreorpaduueckue: cxoacTBo
u paznuuue GayH u GIop MaTEPUKOB U OCTPOBOB.

DOMOpHOIOrHYecKre: CXOJICTBA W Pa3ivyusi SMOPHUOHOB Ppa3HbIX BHUIOB IMO3BOHOYHBIX.
CpaBHUTENIbHO-AHATOMUYECKHUE: TOMOJIOTUYHbIC, AHAJOTHUYHbIE, PYIUMEHTApHBIE OpraHbl,
aTaBU3Mbl. MOJIEKyIApHO-OMOXMMHUYECKHE: CXOJACTBO MEXaHHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX IyTEH y BCEX OpraHU3MOB.

OpomonimonHass teopus Y. J[lapBuna. Ilpennocwiiku BO3HMKHOBEHHUS JapBUHHU3MA.
JIBIDKyIIMe CHUJIbl  AOBOJIONMM BHIOB 1O JlapBuHY (M30BITOYHOE pa3MHOMKEHHE IpHU
OTpaHUYEHHOCTH pPECYpCOB, HEONpeAeiEHHAs HM3MEHYHBOCTh, OOpb0a 3a CyIIEeCTBOBAaHUE,
€CTECTBEHHBII 0TOOD).

Cunretnueckas teopus sBotonnu (CTI) 1 €€ OCHOBHBIE MOJIOKEHHUS.

Muxkpososmtonus. [Tonynsnus Kkak equHUIA BUIa U BOJIOLUY.

JiBrkyuire cuibl ((akTopsl) 3BOJIOLMM BHJOB B IpUpoje. MyTalMOHHBIN Ipolece U
KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsnuoHHble BOJHBI W Jpeid reHoB. M3zomsauus u
MUTpalys.

EcrectBenHblif 0TOOp — Hampamistomuii GaxkTop 3BooLUH. DPOPMBI €CTECTBEHHOTO
otOopa.

[TprucnocoOIeHHOCTh OPraHU3MOB KaK pe3ysbTaT dBoJtonuH. [Ipumepsl npucnocoOnenuit
y opranu3MoB. ApomMop(}o3bl U UANOATATITAIIHH.

Bun u Bunoo6pasoBanue. Kpurepuu Buma. OcHOBHbIE (QOpMBI BHI000pa30BaHUS:
reorpaguueckoe, 3K0JI0rHYeCcKoe.



MaxkposBomorus. PopMbl BONIONMH: (QUIeTHYECKas, JUBEPreHTHAsl, KOHBEPTEeHTHas,
napaiensHas. HeoOpatumMocTh 3BOMIONNN.

[IpoucxoxaeHnne  OT  HECMEUUATU3UPOBAHHBIX  MPEJKOB. [Tporpeccupytomias
crienuanu3anus. AJanTuBHAs pajnanus.
JdemoncTpanuu:

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

Tabmumpr u  cxembl: «Pa3BuTHe opraHudeckoro Mupa Ha 3emie», «3apoAbIH
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «®DopMbl OOprOBI 3a CYIIECTBOBAHHEY,
«EcrectBennslii  0TOOp», «MHOrooOpasue copToB pacteHuid», «MHorooopasue Mmopos
KUBOTHBIXY, «ITomymstiiumy, «MyTarnuonHas W3MEHYHBOCTDY, «Apomopdo3bD»,
«Mmnoananrtamun», «OO0mas mereHepamusy, «JBmxymuye cuiabl 3BomONUN», «Kapra-cxema
Mapuipyra mytemectBus Y. Jlapsuna», «boppba 3a cymiectBoBaHue», «IIpucrnocoGieHHOCTD
opranu3moBy, «['eorpaduyeckoe Bu1000pa3oBaHmne», « IKOJIOTUIECKOE BU000PA30BAHUEY.

O6opynoBaHue: KOJUIEKIIHSI HACEKOMBIX C Pa3IMYHBIMU TUTIAMHU OKPACKH, HA0Op TUIOZ0B U
ceMsiH, Koyutekius «[Ipumephl 3auTHBIX MPUCTIOCOOICHHN Y )KHUBOTHBIX», MOJIeNb «OCHOBHBIC
HaTpaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJIenbh « CTpOEHUE TOJIOBHOTO MO3Ta TTO3BOHOYHBIXY.

buoreorpaduueckas kapra Mupa, KoJuieKmus «DOpMbI COXPaHHOCTH HCKOIAEMBIX
KUBOTHBIX U pacTeHUi», Mojenb ammiukaius «llepekpéct xpoMocomy, BiIaKHBbIE MpenapaThbl
«Pa3Butne Hacexkomoro», «PasButHe nArymku», Mukponpenapatr «Jlpozoduna» (HOpMma,
MyTaIu GOpMBbI KPBUTHEB U OKPACKH TeEJa).

JlabopaTopHble M NpakTHYeCKUe padoThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPGHOIOTUYECKOMY KPUTEPHUIOY.

JlaGopatopnass pabora Ne 2. «OmnucaHue NPUCTIOCOONIEHHOCTH OpraHm3Ma Hu eé
OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHUe M pa3BUTHe KM3HU Ha 3emJie.

JloHay4yHbIe TIPEICTABICHUS O 3apOKACHUM *XU3HU. HaydHble TUTIOTE3bl BOSHUKHOBEHUS
KU3HM Ha 3emuie: abMOreHe3 W TaHCIEepMUs. XHUMHUYECKas JBOJIONHSI. AOMOTCHHBIM CHHTE3
OPraHMYECKUX  BELIECTB M3  HEOPraHMYeCKHX. OKCIEPUMEHTaJIbHOE  MOJTBEPKICHHE
XUMHUYECKOH sBomonu. HauanbHble 3Tamsl Ouonoruyeckoit aBomounu. ['umoreza PHK-mupa.
dopmupoBaHrue MEMOpPaHHBIX CTPYKTYP M BOSHUKHOBEHHE MPOTOKIETKH. [lepBbie KIIETKH U UX
sBOMIOIMSA. PDOPMHUPOBAHKE OCHOBHBIX TPYII )KUBBIX OPTaHU3MOB.

PasButne >xu3Hm Ha 3emie mno spam u nepuonaM. Karapxeil. Apxeiickas u
npotepo3oiickast 9pel. [lanmeo3oiickas spa U €€ NEPHOIbI: KEMOPHICKUN, OPIOBUKCKUH,
CUIIYPUHCKHM, IEBOHCKHUM, KAMEHHOYTOJIbHBIN, IEPMCKHMN.

Me3so30lickas 3pa 1 €€ Mepuoibl: TPUACOBbIN, OPCKUNA, MEJIOBOM.

Kalino3zolickas 3pa 1 €€ nepro/ibl: MajeoreHOBbIMA, HEOT€HOBBIN, aHTPOIIOT €HOBBI.

XapakTepucTuKa KIMMara W TeOJOTMYECKHX IMporieccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
pPacTUTEIBHOTO W J>KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHudl u KUBOTHBIX. [losiBieHue,
pacuBET U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHM4E€CKOro MHUpa Kak OTPaKeHHE 3BOJIIOLMHU. OCHOBHBIE CUCTEMATUUYECKUE
TPyNIB OPTaHU3MOB.

OBomronMsl  4enoBeKa. AHTPOIIOJIOTHA Kak Hayka. Pa3Butue mpeacTaBiIeHH o
MIPOUCXO0KICHUH YesloBeKa. MeToibl n3ydeHus: antponoreHe3a. CXoICcTBa U pa3ianuyuMsl YeIOBEKa
1 )KUBOTHBIX. CUCTEMATUYECKOE TOJI0KEHHUE YeJIOBEKa.



JBwxymue cunbl  ((akropel) aHTpomnorenesa. HacnencrBeHHass HM3MEHYMBOCTh U
ecTecTBEHHbII 0TOOp. OO0IIeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYIUN TPYy/Ja, MBIIIJICHUE,
peub.

OcCHOBHBIE CTaIUM M BETBU 3BOJIOLMHU YEJIOBEKA: aBCTPAIIONMUTEKH, UEIOBEK yMEINbI,
UYenosek npsMoxonamui, YenoBek Heanaepranbckuii, Yemoek paszymHbii. Haxoaxwn
HCKOIIaeMbIX OCTAaTKOB, BpPEMs CYILECTBOBaHUS, 00JacTh pacnpocTpaHeHHs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHUS.

Yenoseueckue pacbl. OCHOBHbIE OOJIBIIME pachl: €BpONEOHIHAas (eBpa3uiickas), HErpo-
aBCTpaJiouJHast  (PKBaTopuaibHas), MOHTOJIOMIHAas  (a3uaTcko-aMepHukaHckas).  UepTbl
MIPUCTIOCOOIEHHOCTH MPEACTaBUTENEH YEOBEYECKMX pac K YCIOBUSM CYILECTBOBAHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemoHcTpanuu:

[Toptpetsi: @. Penu, JI. [Tactep, A. . Omapun, C. Musnnep, I'. FOpu, Y. lapBuH.

Tabnuupe! u cxemsbl: «Bo3HukHOBeHHe CoJIHEUHOM cucTeMbl», «Pa3BUTHE OpraHMYECKOro
mupa», «PactutenpHas kietka», <« KuBoTHas kietkay, «lIpokapuoTnyeckas KieTkay,
«CoBpeMeHHasi CUCTEMa OpPraHM4ecKoro Mupa», «CpaBHEHHE aHATOMMUYECKHUX YEPT CTPOCHHUS
YeJIOBeKa U 4eloBeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTHYECKUX HAaXOJO0K
MPEIKOB COBPEMEHHOIO 4YeJoBeKay, «J/lpeBHeimme moan», «JlpeBHue moan», «llepBbie
COBpPEMEHHBIE JTIOAN», «YenoBeuecknue pacol».

O6opynoBanne: wMymspku — «lIpoucxoxknenue demoBeka» (OFOCTBI  aBCTpasIONUTEKA,
MUTEKaHTPOIa, HeaHAepTallblla, KpPOMAaHbOHIIA), CICIKU WU M300pakeHUs KaMEHHBIX OpYAMid
MEepBOOBITHOTO YelOBeKa (KaMHHU-YOMMEphl, pyouia, ckpebia), TeoXpoHONIOrnueckas Tabiuia,
Koyekust «@opMbl COXPaHHOCTH MCKONIAEMBbIX )KMBOTHBIX U PACTEHUI.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

[Tpaktuueckas padora Ne 1. «/3ydeHne MCKOMAeMbIX OCTATKOB PACTEHUN M KHUBOTHBIX B
KOJUIEKLIASX).

DKCKypcHsi «DBOJIIOIMS OPTaHMYECKOro MHUpa Ha 3emiie» (B €CTeCTBEHHO-HAyYHBIH WIH
KpaeBeIUECKHI My3€il).

Tema 3. Opranusmbl 4 OKpYy KaLas cpeaa.

OKkoylorusi Kak Hayka. 3aJaud M pasfenbl 3KOoJIOruu. MeToabl  3KOJOTMYECKUX
UCCIIeI0BaHUH. DKOJIOTHYeCKOe MUPOBO33PEHUE COBPEMEHHOTO YeNIOBEKa.

Cpenpl  oOMTaHUS ~ OpraHM3MOB:  BOJHAs,  HAa3eMHO-BO3IYIIHAs,  IIOYBEHHAs,
BHYTPUOpPraHU3MEHHASL.

Okonornueckne (akropel. Krmaccudukanmss sxomorndeckux (akTopoB: aOHOTHUECKHE,
OMOTHYECKHE U aHTPOIOTeHHBIE. J[eiCTBIE IKOJIOTHYECKUX (PAKTOPOB Ha OPTaHU3MBI.

AbGuoTnueckne  (akTopbl:  CBET, TeMIeparypa, BilaxHocTb. doTtonepuoausm.
[IpucnocoOnenust opraHu3MoB K JeicTBHIO aONOTHYECKUX (aKkTOpoB. bruonoruueckre puTmbl.

buornyeckue  ¢dakropel. Buasl OnOTHYECKMX ~— B3aUMOJEMCTBUI:  KOHKYpPEHIUS,
XMITHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapasutusm, koonepauus, MyTyaln3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaXJIEOHMYECTBO). AMEHCANM3M, HEHUTpanu3M. 3HaueHHe OUOTHYECKUX
B3aUMOJICHCTBUI JJIS CYILIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKU nomyasauud. OCHOBHBbIE MOKA3aTeNU IOMYJISIUU:
YUCJIEHHOCTh, IUIOTHOCTh, POXKJIA€MOCTb, CMEpPTHOCTb, MPHUPOCT, MUTpanus. JlMHaMmuka
YHUCICHHOCTHU TOMYJISLMU U €€ PEeryIsIius.

JdemoncTpanuu:

[Toptpetsr: A. I'ymOonbar, K. ®@. Pynbe, 3. 'ekkens.



Tabmuue! u cxemsl: kapta «IIpupoansie 3086 3eMumny», «Cpeasl OOMTaHUS OPraHU3MOBY,
«Dotonepuoausmy, «llomymsiumun», «3aKOHOMEPHOCTHM pPOCTAa YHMCICHHOCTU MOMYJISILIUU
uH}py30pun-Typenpkny», «llumessie menm.

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

JlabopaTtopnas padota Ne 3. «Mopdomornueckne 0cCOOEHHOCTH paCTEHUH U3 PA3HBIX MECT
OOUTaHUSY.

JlaGopatopHas padora Ne 4. « BnusiHue cBeTa Ha pocT M pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuueckas padora Ne 2. «[loac4€r IIIOTHOCTH TOMYJISIMNA Pa3HBIX BUAOB PACTCHUN.

Tema 4. CoobmecTBa 1 IKOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opranm3mMoB  —  OwonieHo3.  CTpykTypel  OHMOIIEHO3a:  BHIOBas,
MpOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Buasl-nomuHanThl. CBs3U B OMOIIEHO3E.

DKoJIoTHUECKHEe CUCTEeMBbI (dKocuctembl). [lonsTHe 00 3KOocHCTEME W OHMOTEOICHO3E.
OYHKIMOHAIbHbIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOIYLUEHThl, KOHCYMEHTBI, pPEIyLEHTHI.
KpyroBopot BemecTB M MOTOK 3HEPrUM B 3Kocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHHU
skocucteMbl. [lumeBble nenu u cetu. OCHOBHBIE IOKa3aTeNd 3KOCHCTEMBI: OHoMacca,
IOPOAYKIMS. DKOJIOTWYECKHE NHpPaMHJbL: TPOIYKIMH, UYUCIEHHOCTH, Ounomaccel. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTh, CAMOPETYJIALHUs, pasBuTue. Cykueccus.

[IpuponHbie 3KOCHCTEMBI. DKOCHCTEMBI 03€p M peK. ODKOcHCTEMa XBOWHOTO WU
LIMPOKOJIMCTBEHHOTO JIECa.

AHTPOTIOTEHHBIE YKOCHUCTEMBI. ATPOIKOCHCTEMBI. Y pOOIKOCcHCTEeMBI. bronoruveckoe u
XO03s5IIICTBEHHOE 3HAUEHHE arpO3KOCHUCTEM U YPOOIKOCHCTEM.

buopasnoobpa3ue kak ¢akTop ycToMunmBocTH sKocucteM. CoxpaHeHHe OHMOJIOTHYECKOTro
pa3HooOpa3ust Ha 3emiie.

VYuenne B. U. Bepnaackoro o 6uocdepe. I'panuiiel, coctaB U cTpykrypa Ouocdepsl.
Kusoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OHOCc(epbl Kak TI00aJbHONH 3KOCHUCTEMBI.
JlnHamMHu4YecKkoe paBHOBECHE B 0OpaTHasI CBsI3b B Orocdepe.

KpyroBopotbl BemiecTB M OHOr€OXMMHYECKHME LMKIJIBI JIEMEHTOB (YIiiepoja, a3oTa).
3oHanbHOCTH OMochepbl. OCHOBHBIC OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emin. AHTpONIOTeHHBIE U3MEHEeHUs B Onocdepe. [ modanbHbIe
HKOJIOTUYECKUE MPOOIIEMBI.

CocymiecTBoBaHME NpUPOABI U yenoBeyecTBa. CoxpaHeHne 6Mopa3HO00pa3ns Kak OCHOBA
ycroitunBoctu O6uochepsl. OcHOBa pallMOHAIBHOTO YIPABICHUS MPUPOIHBIMH pecypcaMH U UX
ucnonb3oBanue. JlocTKeHUs OMOIOTUU U OXpaHa IPUPOIbI.

JdemoncTpauuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuupr u cxembl: «llumessie 1enu», «buoneHos: coctaB u cTpykrypay, «lIpupoansie
coobmiectBay, «llenn mnuranus», «Okonoruyeckas nupamuaa», «buocdepa U YenoBek»,
«OKOocUCTeMa IIMPOKOJIMCTBEHHOIO Jieca», «DKOCUCTEMa XBOMHOro iseca», «buoleHos
BOIOEMa», «ArponeHo3», «lIpuMmepHble aHTPONOreHHblE BO3ACUCTBUS Ha MPUPOAYY,
«BaxxHeimye UCTOYHUKM 3arpsi3HEHUs BO3JyXa M IPYHTOBBIX BOI», «llouBa — BakHelInas
cocTaBisitolas 6uoceps», «PakTopsl Aerpaaanun nousy, «Ilapuukosslit 3pdexr», «Dakropsl
PannoaKTUBHOTO 3arps3HeHus: onocdeprn», «O0mas cTpyktypa ouocheps», «Pacnpocrpanenne
KM3HH B Ouocdepe», «O30HOBBIN dKpaH Ouocheps», «KpyroBopor yriepoga B OGuocdepey,
«KpyroBopoT a3oTa B mpupoze».

O6opynoBanue: MOJIEIIL-AIIIIINKAIIS «Tunnunnie OHOIIEHO3bD, repbapuit
«PacturenbHble  cooOmiectBa», Kojulekuuu — «buonenos3», «Bpemutenu — BakHEHIIMX



CEeNIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp», TepOapuM M KOJUIEKUMH PACTEHMH M JKUBOTHBIX,
MIPUHAJICKAIIUE K pa3HBIM 3KOJOTMYECKUM IpynnaM oaHoro Buaa, Kpacnas kaura Poccuiickoit
®denepanyy, N300paKeHUsI OXPAaHAEMBIX BUAOB PACTEHUN U )KUBOTHBIX.



I[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA I[TPOI'PAMMBI 110 BHUOJIOTUN HA
BA30BOM YPOBHE CPEJJTHEI'O OBIIEI'O OBPA30OBAHUA

Cornacho ®I'OC COO, ycraHaBiMBarOTCS TpeOOBaHMsS K pe3ylbTaTaM OCBOCHHUS
00y4JaloMmuMHICS IPOrpaMM CpefHero o0Iero oOpa3oBaHus: JTUNYHOCTHBIM, METAIIPEIMETHBIM 1
MpECAMCETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B crpykType IMYHOCTHBIX pe3ylbTaTOB OCBOCHHMs IpeaMera «buosorus» BblIEICHBI
CIIEIYIOIIME  COCTaBISIOLIME: OCO3HAHWE OOy4YaloLMMHUCS  POCCUICKOM  IpakJaHCKOM
WUJEHTUYHOCTH — TOTOBHOCTHM K CaMOPa3BUTHUIO, CaAMOCTOSTEIBHOCTH U CaMOOIPEICIICHHUIO,
HaJIpu4Yue MOTHBAIlMU K O6y‘IeHI/IIO 6I/IOJ'IOFI/II/I, LOECJICHAIIPaBJICHHOC Pa3sBUTHEC BHYTPCHHHX
yOeXAeHUI JIMYHOCTU Ha OCHOBE KJIFOYEBBIX LEHHOCTEH U MCTOPUYECKUX TPATULMN pa3BUTHS
OMOJIOTMYECKOr0 3HAHUs, TOTOBHOCTb U CIIOCOOHOCTH OOYYarOIIUMXCS PYKOBOJICTBOBATHCS B
CBOCH  JCATEIBHOCTH  IICHHOCTHO-CMBICIOBBIMU  YCTAHOBKaMH, HPHUCYIIMMHM  CUCTEME
OMOJIOTUYECKOTr0 00pa3oBaHMs, HAJIWYME SKOJOTHYECKOTO TMPABOCO3HAHMSA, CHOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTH KU3HECHHBIE IUIAHBI.

JIngyHOCTHEBIE PE3YIbTATBl OCBOCHHA MPECAMCETA «bnonorusy JOCTUTAKOTCA B C€AHUHCTBC
y‘ICGHOfI M BOCHHUTATECIHLHOU ACATCIIBHOCTU B COOTBCTCTBUH C TPAAUIMOHHBIMH pOCCI/If/’ICKI/IMI/I
COMOKYJIBbTYPHBIMH, UCTOPHUIYCCKUMH U NYXOBHO-HPABCTBCHHBIMU HCHHOCTAMM, IPUHATHIMH B
oOmiecTBe MpaBUiIaMH M HOpMamH IIOBEIEHHUS U CIIOCOOCTBYIOT IMpolleccaM CaMOIO3HAaHMS,
CaMOBOCIIMTaHMS M CaMOpPa3BHUTHA, Pa3BUTHA BHYTPEHHEW MO3MLMU JIMYHOCTH, NATPUOTHU3MA,
YBO)XKECHHs K 3aKOHY M IIPABOIOPSIKY, YEJIOBEKY TpyJda M CTApLIEMY IOKOJEHHUIO, B3aUMHOIO
YBOKEHHs, OEpPEe)KHOrO0  OTHOWIEHMS K  KyJbTypHOMY  HacleAMI0 U TPAJAULUSAM
MHOI'OHallMOHAIBHOr0 Hapoaa Poccuiickon denepannu, pUpoe U OKPYKaKOLIEH cpee.

JIngyHOCTHEIE PE3YyIbTaTbl OCBOCHUA y‘-I€6HOI‘O npeameTa «bnonorusy JOJIKHBI OTpaXXaTb
TOTOBHOCTh U CIIOCOOHOCTH OOYUAIOMIMXCSI PYKOBOACTBOBAThCA C(POPMUPOBAHHON BHYTpPEHHEH
H03I/IIII/IGI7I JIUYHOCTH, CUCTEMOH IEHHOCTHBIX OpHCHTaHHﬁ, MO3UTHUBHBIX BHYTPCHHUX
yOEXKJIEHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM  POCCHHCKOTO  OOIIecTBa,
pacIIMpeHHe JKU3HEHHOTO OIBITA U ONBITA ACATEIBHOCTU B IPOLIECCE PEaTU3alMi OCHOBHBIX
HAIPABJICHUI BOCIIUTATEIIBHOMN NEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOr0 BOCIIUTAHMS

C(OPMHPOBAHHOCTh  I'PAXIAHCKOW TO3MLIUM  OOy4aroIlerocss Kak aKTUBHOIO H
OTBETCTBEHHOI'0 YJI€HA POCCUNCKOT0 OOIIECTBA;

OCO3HAHHUC CBOUX KOHCTUTYUHMOHHBIX IIpaB H O6ﬂ3aHHOCTCﬁ, YBA)XCHHUC 3aKOHA H
MIPaBONOPSAJIKA;

TOTOBHOCTb K COBMECTHOM TBOpquKOﬁ ACATCIIBHOCTU IIPU CO3JaHUHA y‘IC6HI)IX ITPOCKTOB,
peleHnH y4eOHBIX M IT03HABATENbHBIX 33/1a4, BHIIOJTHEHUN OMOJIOTMYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTb ~ OIPENENIATh COOCTBEHHYIO TIO3UMLUI0 110 OTHOIIEHUIO K SIBJICHHUSIM
COBPEMEHHOM! KHU3HU U OOBACHATH €€;

YMEHHE Yy4YUTbIBaTb B  CBOMX JCHCTBUSAX  HEOOXOJUMOCTh  KOHCTPYKTUBHOTO
BSaI/IMOIIefICTBI/ISI JIIOIIef/'I C pasHbIMHA y6e)KI[eHI/I$IMI/I, KYJIbTYPHBIMH LHCHHOCTAMH U CONHAJIBHBIM
IIOJIOKEHUEM;

IFOTOBHOCTb K COTPYAHHYCCTBY B TMIPOHECCC COBMECTHOTO BBIIIOJIHCHUA y‘—Ie6HI)IX,
IMO3HABATCJIBHBIX W HCCIICAOBATCILCKUX 3ada4, YBAXHWUTCIBHOI'O OTHOIICHHA K MHCHUIO
OIMIOHEHTOB MPU 00CYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COIEPIKAHMS;



TOTOBHOCTH K TYMaHUTapHOM M BOJOHTEPCKON NESTEIbHOCTH;

2) N1aTPMOTHYECKOT0 BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTHh POCCHICKON TPaTAHCKOW UACHTUYHOCTH, TATPUOTHU3MA, YBAKCHHS K
CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTU mepen PoauHON, roplocTH 3a CBOM Kpail, CBOIO
Ponuny, cBO# S3bIK U KyJIBTYpY, MPOIUIOE M HACTOSIIEe MHOTOHALIMOHAILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHE K NPUPOJHOMY HACIEAWI0 M TaMSATHHUKAM MPUPOIBI,
noctuxkeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OIEHUBATh BKJIAQJ POCCHUUCKMX YYEHBIX B CTAaHOBJICHHUE W Pa3BUTHUE
OMOIOTHH, TOHUMAaHUS 3HAYEHUSI OMOJIOTHH B MIO3HAHUU 3aKOHOB MPUPOIBI, B )KH3HHU YEIOBEKa U
COBPEMEHHOTO OOIIECTBA;

uzeiiHas yoexx1€HHOCTh, TOTOBHOCTb K CIIY’KE€HUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE AYXOBHBIX IIEHHOCTEH POCCHIICKOTO HApO/a;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MTOBECHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUCHTHPYSChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOWYMBOrO OyIyILEro;

OTBETCTBEHHOE OTHOILIEHUWE K CBOMM pOJUTENSIM, CO3JIaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TPUHATHUS LIEHHOCTEH CeMeWHOM >KU3HU B COOTBETCTBUH C TPATULMSIMH HapOJOB
Poccumn;

4) 3¢TeTHYECKOIr0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIOUas 3CTETHUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAHUE AMOIIMOHAJIBHOTO BO3/ICUCTBUS )KMUBOM MPUPO/BI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHHUIO B Pa3HBIX BHUIAX HCKYCCTBA, CTPEMJICHHWE MPOSBIIATH
KauyecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢usnyeckoro BocnuTaHus, (GOPMHPOBAHMS  KYJbTYPbl 310POBbS W
3MOLMOHAJIBHOIO 0JIArONOJyYus:

MOHMMAaHUE U peanu3alys 3J0pOBOro u 6e30macHoro oopasa »u3HU (340pPOBOE MHUTAHUE,
COOJIOICHNE TUTHEHUYECKUX MPaBHI U HOPM, cOaJaHCHUPOBAHHBIA PEXHUM 3aHSATUH U OTAbIXA,
perynspHasi ¢undecKas AaKTHUBHOCTh), OEPEKHOro, OTBETCTBEHHOTO H KOMIIETCHTHOTO
OTHOUIEHHUSI K COOCTBEHHOMY (PM3HMUECKOMY M IICUXUYECKOMY 3/I0POBBIO;

NMOHMMaHWE IICHHOCTH TIPAaBWJI WHAWBUAYAIBHOTO U KOJUIEKTUBHOTO OE30MacHOTO
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JTIOJICH;

OCO3HAaHUE TMOCIEACTBUA U HENPUSITHUS BPEIHBIX MPUBBIYEK (YHOTpPEeOJIEHHS KOOI,
HapKOTUKOB, KypeHus);

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MacTePCTBa, TPYAOIIO0HE;

TOTOBHOCTH K aKTUBHOU JIEATEIHHOCTH TEXHOJIOTUIECKOU U COIMATBHON HANIPABIEHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIbHO — BBIMIONHATH  TaKYHO
NeSITENIbHOCTD;

MHTEpeC K Pa3sNuuHbIM cepam mpodeccHOHANBHON NEATETbHOCTH, YMEHHUE COBEPIIATh
OCO3HaHHBIN BEIOOp OymyIiel mpodeccun u peanru30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHI0 U caMOOOpa30BaHHMIO Ha MPOTSHKEHUU BCel
KU3HU;



7) 3K0J10TM4eCKOr0 BOCIIUTAHUS:

9KOJIOTMYECKH 1I€JIECO00pa3HOe OTHOILEHUE K MPUPOJE KaK UCTOYHMUKY KU3HU Ha 3eMIe,
OCHOBE €€ CYIIIECTBOBAHHS;

MIOBBIIIEHUE YPOBHS 3KOJOIMYECKOM KYJIbTYphbl: HNPUOOpETEHHE OIbITa IJIaHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXHBIX IMOCJIEICTBUI JIs1 OKPY’KaOIEel CpeIbl;

OCO3HaHHKE TJI00aLHOIO XapaKTepa SKOJIOTHYECKUX MPOoOIIeM U IyTel UX pelIeHus;

CIIOCOOHOCTh MCIOJIB30BaTh MpUOOpeTaeMble MPU M3YYEHUU OMOJIOTUM 3HAHUS M YMEHHUS
IpU peIICHUH MpoOsieM, CBSA3aHHBIX C paIMOHAJIBHBIM IMPHPOJIONOIB30BaHIEM (COOIIOACHNE
IIpaBWJI TIOBEJEHUS B INPUPOJAE, HANPABICHHBIX HAa COXPAaHEHUE PABHOBECUS B JKOCHUCTEMAX,
OXpaHy BHOB, 3KOCUCTEM, Onocheps);

aKTUBHOE HEMNpUATUE NEHCTBHUM, MPUHOCSIIMUX BPEa OKpY’Kalolled NPUPOAHON Cpele,
YMEHHE NPOTHO3MPOBATH HEOIArONPHUATHBIE KOJIOTMYECKUE IOCIENCTBUS MPEIIPUHIMAEMBIX
JNEUCTBUY U IIPENOTBpalIaTh UX;

HaJIMYUE Pa3BUTOIO HKOJOTMYECKOTO MBIIIIEHHUS, JKOJIOTMYECKON KyJIbTYpBl, OIbITa
JESATEIIBHOCTH  DKOJIOTMYECKOM  HAIPABJIEHHOCTH, YMEHHMS PYKOBOJACTBOBAaTbCS HMH B
[I0O3HABATEJIbHOM, KOMMYHMKAaTUBHOM M COLUAJIbHOM IIPAKTUKE, T'OTOBHOCTHM K Y4YacTHIO B
IIPAKTUYECKOM AESITEIbHOCTU IKOJIOTHYECKON HAIIPaBIEHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHUS:

Cc(OPMHPOBAHHOCT, MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKl M OOLIECTBEHHOM TPAKTHKH, OCHOBAaHHOTO Ha JUaJore KyjibTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTAa B MOJUKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHUE SA3BIKOBOM M UNTATEIBCKOM KYJIbTYphl KaK CPEICTBA B3aUMOJACHCTBHS
MEX]1y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHHUe creuu(UuKu OHONOTUM KaK HayKd, OCO3HaHUs e€ poiud B (POpPMHUPOBAHUH
PalMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IEIOCTHOTO MPEICTaBICHUS 00 OKpYXKaroleM
MUpPE Kak O €IMHCTBE IMPHUPOJAbI, YeJNOBEKa M O00IlecTBa, B TMO3HAHUU NPUPOIHBIX
3aKOHOMEPHOCTEN U peleHUH NpoOIeM COXpaHEeHUs! IPUPOTHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OHMOJIOTUU Ul COBPEMEHHON LMBMIM3ALMU: 00ECHeUeHUs
HOBOTO YpPOBHS Pa3BUTHsI MEIUIMHBI, CO3/IaHUE MEPCHEKTUBHBIX OMOTEXHOJIOTHM, CIIOCOOHBIX
pemaTh pecypcHble IpoOIeMbl pa3BUTHsI YEIOBEUECTBA, IIOUCKA IMyTeH BBIX0JA U3 IN100aIbHBIX
HKOJIOTHUECKUX MpobiieM u obecrieueHust mepexo/ia K yCTOHYUBOMY pa3BUTHIO, pAl[HOHAIEHOMY
MCTIOJIb30BaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTh B MOJYUYEHHUU OMOJIOTMYECKUX 3HAHUN B LIENAX MOBBIMICHHUS OOLIEH
KyJIBTYpBl, €CTECTBEHHO-HAYYHOH TI'pPaMOTHOCTH, KaK COCTaBHOH 4YacTH (yHKIHOHAIHHOMN
IpPaMOTHOCTH 00ydarouuxcs, GopMupyemMoit npu u3y4eHuu OUOJIOTHH;

IIOHMMAHHE CYIIHOCTH METONOB ITO3HAHMs, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIOJIb30BaTh MOJy4YaeMble 3HAHMS JUIsl aHaIW3a W OOBSICHEHHUS SBJICHHM
OKpY’KaloIIero MUpa M TNPOUCXOASIIMX B HEM M3MEHEHUH, yMeHME JenaTh O0OOCHOBaHHBIE
3aKJIIOYEHUS HAa OCHOBE HAYYHBIX (AKTOB M HMEIOIIMXCA AAHHBIX C LEIbI0 IOJyYeHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIIOJIb30BaTh OWOJIOTMUECKUE 3HAHUS Ui PELIeHHUs
po0JIeEM B PEATIbHBIX )KU3HEHHBIX CUTYaLIUAX;

OCO3HAaHUE IIEHHOCTH HAayYHOW JESTENbHOCTHU, TOTOBHOCTh OCYLIECTBIIATH IMPOEKTHYIO U
HCCIJIEIOBATEIBCKYIO JCSITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIE;



TOTOBHOCTh M CIOCOOHOCTh K HENpEephIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HaHUM 1O OHOJIOTMH B COOTBETCTBUU C KU3HEHHBLIMH
MOTPEOHOCTSIMH.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe Pe3yJbTaThl OCBOCHMSI Y4€OHOTO TpeaMera «bHuonorusy BKIIIOYAIOT:
3HauuMble g (HOPMUPOBAHMS MHPOBO33PEHHUS OOYUAIOIIUXCS — MEXIUCIUILTMHAPHBIE
(MexIpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHUS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienuUKy METO/IOB IMO3HAHUS, UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBIIGHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPHUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCClIeJOBaHNEe, HAONIOJCHUE, U3MEpPEHUE, HKCIEPUMEHT U JPYTHX), YHHUBEpCAJIbHbBIC
yueOHbIe JEHCTBUS (ITO3HABATEIbHBIE, KOMMYHUKATUBHEIC, PETYJISTUBHBIE), 00CCIICUNBAIOIIIEC
dbopmupoBanne (HYHKIIMOHATBHOW TPAMOTHOCTH W COIMAIBLHON KOMIIETCHIIMH OOYyJaronuxcs,
CIIOCOOHOCTh oOydJaronmxcs HCIIOJIh30BATh OCBOCHHBIC MEXIUCIUTUTNHAPHBIC,
MHPOBO33pEHYECKUE 3HAHUS M YHHBEpcajbHble y4yeOHbIE JEWCTBUA B IMO3HABATENLHON W
COLIMAJIbHON MPAKTHKE.

MeTtanpeaMeTHbIe pe3yabTaThl OCBOSHHUS MPOTPaMMBI CPEIHEro o0Iero oOpa3oBaHUs
JOJKHBI OTPaXKaTh:

OgiajieHHe YHUBEPCAJBHBIMU YU€OHBIMHU MO3HABATEILHBIMHU JeHCTBUSIMU:

1) 6a3oBble JIOTHYECKHeE TeHCTBUSA:

CaMOCTOATENFHO (OPMYITHPOBATh U aAKTyaJIM3WpPOBATh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIONb30BAaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTHYECKOTO MBINUICHHUS (aHalu3a,
CUHTE3a, CpaBHCHHMs, KiIacCHUpUKAIMK, OOOOIIEHHs), pPaCKPbhIBaTh CMBICI OHOJOTHYECKUX
MOHSITUN (BBIIEATh UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATh CBSI3U C APYTUMHU TOHATHSAMHU);

OTIPEACTATh LENHU JEATENIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUU HUX JIOCTIKEHUS,
COOTHOCHUTH Pe3yJIbTAThl ICATETHHOCTH C IIOCTABICHHBIMH MEIISIMU;

UCIIONIb30BAaTh OMOJIOTHYECKHUE TOHATUSA Ui OOBSCHEHUS (AKTOB W SIBICHUH >KUBOU
TIPUPOJIBI;

CTPOUTh JIOTUYECKHE paCCyXICHHsS (MHIYKTHBHBIC, JCIyKTHBHBIC, II0 aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUMSI B PacCMaTPUBAEMbBIX SIBICHUSAX, (DOPMYIHPOBATH
BBIBOJIbI M 3aKJIFOUEHUS;

MPUMEHSATh CXEMHO-MOJIEBHBIE CPEACTBA JUIS MPEJICTABICHUS CYIIECTBEHHBIX CBSI3EU U
OTHOIIIGHUH B HM3y4aeMbIX OHMOJOTHYECKHX OOBEKTax, a TaKKe MPOTHBOPEYUN PA3HOTO POja,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMAITMOHHBIX NCTOUYHUKAX;

pa3pabaTeiBaTh TUIAH PEIICHHUS NMPOOJIEMBI C YUETOM aHAIIM3a UMEIOIIMXCS MaTePHAITLHBIX
1 HEeMaTepHATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JCSATECIHLHOCTH, OICHHBATh COOTBETCTBHE PE3YJIbTATOB IIEJISM,
OLIGHMBATh PUCKH MOCIEICTBUN ASITETbHOCTH;

KOOPJIMHHUPOBATh M BBIMOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYalIbHOIO U
KOMOMHHPOBAHHOTO B3aHMO/ICHCTBHSI,

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MIPH PEIICHUH KU3HEHHBIX MPOOIeM.

2) 6a3oBbIe HUCCIeA0BaTENbCKUE eiCTBUS:



BJIQ/IETh HABBIKAMH y4€OHO-UCCIIEOBATEILCKON U MPOSKTHOU AESATEeIbHOCTH, HaBBIKAMU
paspemieHust mpoodsieM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITETIHbHOMY TIOMCKY METO/IOB
peleHHs MPAKTUYECKHX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METOAOB TIO3HAHUS;

UCIIONIb30BaTh Pa3lMYHble BBl JAEATEIBHOCTH IO TMOJIYYEHHIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAINY, PEOOPA30BAHUI0O W MPUMEHEHHIO B YUEOHBIX CUTYalMsAX, B TOM YHCIE TPU
CO3/1aHUU yYEOHBIX U COLIMATIBHBIX MPOEKTOB;

(dbopMupOBaTh HAYYHBIH THUIT MBIIUICHUS, BIa/IeTh HAYYHON TEPMHUHOJIOTHEH, KIIFOUYEBBIMU
MOHSTUSMH U METOJIAMU;

CTaBUTh U (POPMYJIUpPOBaTH COOCTBEHHBIE 3a/1a4M B 0Opa30BATENbHOM AEATENBHOCTU U
KU3HECHHBIX CHTYAIIHSIX;

BBISIBIIAITh TIPUUMHHO-CIICJICTBEHHBIE CBSI3M M aKTYAJIIM3MPOBATh 3a/ady, BBIABUTaTh
TUMOTE3y €€ pelIeHHs, HaXOAUTh AapryMEeHTbl Ui JIOKa3aTeNbCTBA CBOUX YTBEPXKICHHI,
3aJ1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAIM3UPOBAaTh TMOJYYCHHbIE B XOJAE pEIICHUs 3aJa4d pe3yNbTaThl, KPUTHUECKH
OLIEHHBAThH UX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIATh 1IEJCHANPABICHHBIM MOUCK MEpEeHOCa CPEACTB M CIIOCOOOB JEUCTBHS B
MPOECCUOHAIIBHYIO CPELY;

yMETh TEPEHOCUTh 3HAHMWS B  TO3HABATEIBHYID M  IPAKTHYECKyl0  00JacTu
KHU3HEACSITETbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00IacTeil;

BBIIBUTATh HOBBIE WJCH, MpeaaraTb OpPWUTHHAIBHBIE TMOAXOAbI M PEIICHUS, CTaBUTh
poOJIEMBI U 3aJ1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIE PEIICHUS.

3) paGora ¢ nnopmanueii:

OPHEHTUPOBATbCA B PA3IMYHBIX MCTOYHHMKAX HMH(popMaluu (TekcTe yuyeOHOro mocolwus,
HAYYHO-TIONYJISIPHON JIUTEpaType, OMOJOTHUECKUX CIOBAPSX M CIIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax maHHBIX, B VHTepHeTe), aHAIM3UPOBATh HH(OPMAIMIO DPA3IUYHBIX BHUIOB M (QOpM
MIPE/ICTaBICHUS, KPUTUUYECKH OI[CHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTD;

(dbopMynHpOBaTh 3ampOChl M TMPHUMEHSATh pa3IMYHBIE METOJABI TNPH IOWCKE W O0TOOpe
OuoornuecKoi HHpopMaIi, HeoOX0IUMOM JJTsl BHITTOJIHEHUS! YYEOHBIX 3a/1a4;

MpuoOpeTaTh OMBIT HCHOJIB30BAaHUS HHPOPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHUH,
COBEPILEHCTBOBATh KYJIbTYpPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMpPATh ONTHUMAJbHYIO (OPMY TIpPEACTaBICHUS OHUOIOTHYECKOM
nHpOpManuu (CXeMbl, TpadUKH, TUArpaMMBbI, TAOIHIIBI, PUCYHKH U IPYTOE);

WCIIOJIb30BAaTh HAy4YHBIN SI3bIK B KA4eCTBE CpEACTBA NpU paboTe ¢ OHOJOTMYECKOM
nHpopMalen: MPUMEHITh XUMUYecKue, GU3NYecKue M MaTeMaTHueCKHe 3HaKW U CHMBOJIBI,
dbopmyrel, ab0peBuaTypy, HOMEHKJIATypy, HCIOIb30BaTh W TPEoOpa3oBbIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEACTBA HATIISTHOCTH;

BJIQJIETh HABBIKAMHU pACMO3HABaHUS M 3alIUThl  HH(pOpMammu, WHGOPMAIMOHHON
0€301acHOCTH JINYHOCTH.

OBiajieHHe YHUBEPCAJBbHBIMUA KOMMYHUKATHBHBIMU J€iiCTBUSIMM:

1) o0menue:

OCYIIECTBIISITh KOMMYHUKAIIMU BO BCeX c(epax >KU3HU, aKTUBHO Y4acCTBOBAThH B JHAJIOTe
WIM JUCKYCCHUU TIO CYHIECTBY oOCyKIaeMoi Tembl (YMEHHE 3a/laBaTh BOMPOCHI, BHICKA3bIBATH
CYKIIEHHs] OTHOCHTEIILHO BBITIOJHEHUSI TMpe/uiaraéMoi 3a/Jadd, YYWUTHIBATH HWHTEPECHl U
COTJIACOBAHHOCTH MO3UIUI IPYTHX YYACTHUKOB AMATIOTA WU AUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBbIE CpEJICTBA OOILIEHMs, MOHMMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIUKTHBIX CUTYaAIMi, YMETh CMATYATh KOH(IUKTHI U
BECTH IIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOAMHU OOIEHUS W B3aMMOJICHCTBHS, MOHUMATh HAMEPEHUS
JPYTUX JIOJIeH, IPOSBIATh YBAXKUTEIBHOE OTHOILIEHHE K COOECETHUKY M B KOPPEKTHOU (opme
(bopMynHUpOBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTMYHO H3Jaratb CBOIO TOYKY 3PEHHUS C HUCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAA 1eSITeJIbHOCTh:

MOHMMATh M MCMOJb30BaTh MPEUMYILECTBA KOMAHIHOM M MHAMBHUAYaJIbHON pabOTHl MpHU
peleHn OMOJIOTHYECKO MPoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHUS TPYIIOBBIX
($hopM B3aUMOJICHCTBUS MPU PEIICHUH YICOHOU 3a/1a4u;

BbIOMpATh TEMAaTUKy M METOAbl COBMECTHBIX ACHCTBUN C Y4ETOM OOIIUX HHTEPECOB M
BO3MOYKHOCTEH Ka)KJ0ro 4jeHa KOJIEKTUBA;

MPUHUMATh LEJIU COBMECTHOM JESITENIbHOCTH, OpPraHU30BBIBATH M KOOPAMHHPOBATH
JNEUCTBUS N0 €€ JOCTHXKEHUIO: COCTABJATH IUIAH JCUCTBUI, PACHpEeleisaTh POJA C YYETOM
MHEHHUH YYaCTHUKOB, 00CYKAaTh Pe3y/IbTaThl COBMECTHOM paboThI;

OLIEHMBATh KA4eCTBO CBOETO BKJIAZa M KaXJIOTO yYaCTHHKA KOMaH/bI B OOIIUIT pe3yinbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeaJyiaraTh HOBBIE NPOEKTHI, OLICHUBATh WMJIEU C IMO3UIMH HOBH3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJIATh IO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B pA3JIMYHBIX CHUTYalMsX,
MIPOSIBIISATH TBOPUYECTBO U BOOOpaxKeHHE, ObITh HHUIIHATUBHBIM.

OgnajeHHe YHMBEPCAJbHBIMHU PeryIsiTHBHBIMH JeHCTBUSIMHU:

1) camoopranmsanms:

HCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJIs BBIABICHUS NpoOJEeM M HX pelIeHus B
KU3HEHHBIX M yYEOHBIX CHTYyalUsX;

BbIOMpATh HA OCHOBE OMOJOTMYECKHUX 3HAHHM 1EJIeBbIe U CMBICIOBBIE YCTAHOBKH B CBOUX
JNEUCTBUSAX M TOCTYINKAxX MO OTHOLICHHWIO K KUBOM MPHUPOJE, CBOEMY 310POBBIO U 3J0POBBIO
OKPYXKAIOIIHNX;

CaMOCTOSITENTFHO OCYIIECTBIIATh IMO3HABATENIBHYIO AESTENbHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh H (OPMYIHPOBATH COOCTBEHHBIC 3a/ladll B OOPa30BATEIBHOW JEATEIBHOCTH H
KU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITESILHO COCTaBJIATh IUIAaH PELICHUs MPOOJIEMBI C YUETOM HUMEIOIIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M NPEAIIOYTEHHIA;

JaBaTh OLEHKY HOBBIM CUTYaLIHsIM;

paciupsTh paMKH y4eOHOTo MpeiMeTa Ha OCHOBE JIMYHBIX MTPEANOUYTEeHUN;

JieNaTh OCO3HAHHBINM BHIOOD, apTyMEHTUPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE;

OLIEHHBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKON 3PYAULIMU B Pa3HBIX 00JIACTIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyIbTYPHbII YPOBEHbD.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIbHOCTb, OLCHUBATbH
COOTBETCTBHE PE3YyJIbTATOB LIEISAM;



BJIaJIeTh HAaBBIKAMU I103HABATEIbHON peQIIEeKCHU KaK OCO3HAHMS COBEPILAEMBIX JAEHCTBHMA
W MBICJIMTCJILHBIX MPOLECCOB, UX PC3YJIbTATOB U OCHOBaHHfI, HCIIOJIB30BAaTh HpI/IéMI)I pe(bJ'IeKCI/II/I
JUI OLIEHKHU CUTYyalllH, BBIOOpAa BEPHOTO PEIICHNUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTUBBI U apTYMEHTHI IPYTIUX IIPH aHAIU3E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHsATHE ce0s1 M APYTUX:

NPUHUMATh ce0s, TOHMMasl CBOM HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMAThL MOTHUBBI U apT'YMEHTHL APYIUX IIPH aHAIU3€E PE3YJIbTATOB AEATEIILHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP € MO3UIMH JIPYrOro YEJIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbie pe3ynapTaThl ocBoeHus nporpamMmmbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOUAIOT crienuduyeckue i yuedHoro npeamera «buonorus» HayuHble 3HAHUS, YMEHUS U
CIOCOOBl JEMCTBUII 1O OCBOCHMIO, WHTEpHpEeTallud W NpeoOpa3oBaHUIO 3HAHWM, BHIbI
JESTeNbHOCTU 10 MOJYYEHUI0 HOBOIO 3HAHMSA M MPUMEHEHUIO 3HAHUH B pa3iM4YHbIX Y4eOHBIX
CUTyallUsiX, a TaKK€ B peEAIbHBIX >KU3HEHHBIX CHUTYyallUsX, CBA3aHHBIX C Ouonorueil. B
porpaMMe IpeaMeTHbIE PE3yJIbTaThl MPEACTaBIEHBI [0 rojaM 00yUeHHSL.

IIpenMeTHbIe pe3ynbTaThl OCBOCHHS YyueOHoro mnpeamera «buonorus» e 10 knacce
JIOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHMW O MECTE€ W pOJIM OMOJOTHMM B CHCTEME HAyYHOT'O 3HAHUSA
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MHpa U
HaY4YHOTO MUPOBO33PEHUS, O BKJIAJle POCCUMCKUX U 3apyOeKHBIX yUEHBIX-OMOJIOrOB B pa3BUTHE
Ouosioruy, PyHKIMOHAIBHON I'PaMOTHOCTH YeJIOBEKA Ul PELICHNUS )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJIEpKaHUE OMOJIOTMYECKUX TEPMUHOB U MOHSATHM: KU3Hb, KIIETKa,
opranusM, Merabonmu3Mm (oOMEH BeWeCTB M IpeBpallleHue SHEpruH), TOMEocTas3
(camoperynsuusi), yYpOBHEBas  OpraHu3alus  JKUBBIX  CHUCTEM, CaMOBOCIPOM3BEICHHE
(penpoayKuus), HacJIe€ACTBEHHOCTh, U3MEHUYHUBOCTh, POCT U PA3BUTHE;

yMEHHE H3jJaraTh OHOJOTMYECKHEe TEOpHH (KJIETOYHAas, XpPOMOCOMHas, MyTallMOHHAs,
LEeHTpajbHasl J0rMa MOJeKyJIsipHoW Ouosorum), 3axoHsl (I'. Mennens, T. Moprana, H. U.
BaBuioBa) u yuenus (0 HeHTpax MHOroo0Opas3us U MpOUCXOXKIEHHs KyIbTypHBIX pacTenuii H. 1.
BaguioBa), onpenenste rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BJaJleTh METOJAAMU HAayYyHOTO TO3HAHUS B OWOJOTHM: HAOJIOJEHUE W OMHCaHUE
KMBBIX CHUCTEM, IIPOLECCOB U SBJICHWH, OpraHM3alUs U MPOBEAECHUE OHOJIIOTHYECKOro
SKCIIEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXIY HCCIEITyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJYYCHHBIX pPE3YJIbTAaTOB, HCIIOJb30BAaHHBIX HAYYHBIX IOHITHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIEIATh CYHIECTBEHHbIE MPHU3HAKU BHPYCOB, KJIETOK MPOKAPUOT U 3YKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOLIECCOB: OOMEHA BEILECTB U
IIPEBpAILEHHs] SHEPTrUM B KIETKe, (POTOCHMHTE3a, MJIACTUYECKOTO M HHEPreTHUecKOoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHMS, PAa3MHOXKEHUS, WHAUBUAYAIBHOTO PAa3BUTHS
opranu3ma (OHTOTeHe3);

YMEHHE NPUMEHATH MOJTY4YECHHbIE 3HAaHUS N7 OOBSCHEHUS OMOJIOTMYECKUX MPOLIECCOB U
SIBIICHUM, JIJIS1 IPUHATHUS MPAKTUUYECKUX PEIICHUH B MOBCETHEBHOM JKU3HU C LIEbIO 00eCTIeueHus
0€30IIaCHOCTH CBOEr0 370POBbS M 3[0POBbsSl OKPYKAIOMIMX JIFOJEH, COOJIOAEHUS HOPM



IPaMOTHOTO TIOBEACHUS B OKPYXKAIOIIEH NTPUPOTHON cpere, MOHMMAaHHE HEOOXOIUMOCTH
WCIIOJIb30BaHUs JOCTH)KCHUI COBPEMECHHON OHMOJIOTMH W OMOTEXHOJOTHH IS PallMOHAIBLHOTO
MIPUPOJIOTIONB30BAHUS;

YMEHHE pellaTh »JJIEMEHTapHble Te€HEeTHMYeCKHe 3aJaud Ha MOHO- W AUTHOpUAHOE
CKpEeIMBaHUE, CICIUICHHOE HACJICIOBAHUE, COCTABIIATH CXEMbI MOHOTHOPUIHOTO CKPEIIMBAHHS
JUIS TIpe/ICKa3aHus HacleOBaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATH JTaOOpaTOpHbIE U MpaKTHYecKue paboThl, cOOIIOaTh MpaBuia MpU
pabote ¢ yueOHbIM U J1a00paTOPHBIM 000PYI0OBAHUEM;

YMEHHE KPUTHUYECKU OLIEHWBATh M HWHTEPIPETUPOBATh WHEPOPMAIUIO OHOIOTHYECKOTO
COJIEpKaHusl, BKITIOYAIONIYIO TICEBJIOHAYYHBIC 3HAHHUS W3 PA3NIMYHBIX UCTOYHHWKOB (CpeicTBa
MaccoBoi MH(OPMAINY, HAYYHO-TIOMYJISIPHBIE MaTepUaibl), STUYECKUE ACTIEKThI COBPEMEHHBIX
UCCIIEIOBaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

yMEHHE CO3/aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHHS, 00001Ias
OuoNoruuecKkyro HMH(QOpPMAIMIO W3 HECKOJIbKMX HCTOYHUKOB, TPAMOTHO HCIIOIb30BATh
MMOHSATUHHBIN anmapat OUOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS YydeOHOTO mnpeamera «buonorus» 6 11 knacce
JIOJKHBI OTPaXKATh:

c(OPMHUPOBAHHOCTh 3HAHHA O MECT€ W POJIM OMOJOTHU B CHCTEME HAyYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHHU COBPEMEHHOW €CTECTBCHHO-HAYYHOW KapTHHBI MHpa H
HAyYHOTO MUPOBO33pPEHUS, O BKJIaJIE POCCUNCKUX U 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE
owonorun, QYHKIMOHATLHOW IPAMOTHOCTH YeJIOBEKa JIJIS PEIICHHS JKU3HEHHBIX 3a]1a9;

YMEHHE PacCKpbIBaTh COJIEPKaHNE OMOJIOTHUYECKUX TEPMUHOB U TIOHATUI: BUJ, MTOMYJISIUS,
reHO(OH/I, DBOJIONHWA, JBIKYIIHE CHIBl ((AaKTOpPBhI) SBOJIONHMH, MPUCIIOCOOJIEHHOCTh
OpPraHM3MOB, BHUI000pa30BaHUE, »JKOJOTHUYECKHe (AKTOPhI, OKOCHCTEMa, TMPOAYIICHTEHI,
KOHCYMEHTBI, PEIYIICHTHI, IIeTIH MTUTaHMsI, SKOJIOTHUecKas MupamMuia, OuoreoreHos, ouocdepa;

YMCHHE W3jIaraTh OwWoyiormueckue Teopuu (dBomonuonHas teopus Y. [lapBuHa,
CUHTETHYECKasl TEOPHS IBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxojcrea K. M.
bapa, dyepenoBanusi rinaBHBIX HampaBieHu W myted 3Bomtonmu A. H. CeBeprioBa, yuyeHus o
ounocdepe B. . Bepranckoro), onpenensTe TpaHUIIBl UX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yMEHHE BJaJIeTh METOJAaMHM HAYyYHOTO MO3HAHHs B OHOJOTHH: HAONIOJIEHUE U OMHCAHUE
KUBBIX CHCTEM, IIPOLECCOB U SBIICHUH, OpraHu3alus W TMPOBEACHHE OUOIOTUYECKOTO
OKCIIEPUMEHTA, BBIIBM)KCHHUE THIOTE3bI, BBISIBICHUE 3aBUCHMOCTH MEXKIY HCCICTyeMbIMU
BEeITMYMHAMH, OOBSICHEHHE TONYYEHHBIX PEe3yJIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX TIOHSATHUH,
TEOpHUH U 3aKOHOB, YMEHHE JICJIaTh BBIBOJIBI HA OCHOBAHUH TIOJTYICHHBIX PE3YJIBTATOB;

YMEHHE BBIICIISITh CYIIECTBEHHBIC MTPU3HAKU CTPOCHUS OMOJIOTHYECKUX OOBEKTOB: BUIIOB,
MOMYJSIIIMM, TPOAYIIEHTOB, KOHCYMEHTOB, pPEAYLIEHTOB, OHOreOlleHO30B U DKOCHUCTEM,
0COOEHHOCTH  TIPOIECCOB:  HACJIEICTBEHHOW  W3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BHUJI000pa30BaHusl, MPHUCIIOCOOICHHOCTH OPTaHW3MOB, NEHCTBHUS IKOJIOTUYECKUX (PaKTOPOB Ha
OpraHMU3MBl, IEPEHOCa BEIIECTB M MOTOKA YHEPTUU B SKOCUCTEMAaX, AaHTPOIIOTEHHBIX U3MEHEHHIA
B DKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB UM OWOTEOXMMHUYECKUX IIUKIIOB B
ouocdepe;

YMEHHE TPUMEHSATH IOJYYCHHBIC 3HAHUS JJIST OOBSICHEHUS OMOJIOTHYECKUX TPOIECCOB H
SIBIICHUH, JIJIS1 IPUHSATHUS IPAKTHUECKUX PEUICHUH B TTOBCETHEBHOM KU3HU C IIENTbI0 00ECTICUCHUS
0€30MacHOCTH CBOETr0 37I0POBbSI M 3/0POBbSl OKPYXAIOUIMX JIOACH, COOMIOACHHUS HOPM
IPaMOTHOTO TIOBEJICHHUS B OKPYXKAIOMIEH NPHPOTHOW cpeje, MOHUMAaHHE HEOOXOIUMOCTH



UCTIOJIb30BaHUS JTOCTHXKEHUH COBpPEMEHHOM o6uosiorun IS palroHaIHLHOTO
MIPUPOIONOIB30BAHUS;

YMEHHME pellaTh 3JIEMEHTapHble OMOJOTMYECKHE 33Jayd, COCTaBJISATh CXEMbI IepeHoca
BEIIIECTB M SHEPTHH B SKOCHCTEMax (IIETH MUTAHUA);

YMEHHE BBINOJHATH JTAOOpaTOpHbIE U IpaKTHYecKue paboThl, coOI0AaTh MpaBuia Mpu
pabote ¢ yueOHBIM U JTa0OpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHUYECKH OLIEHUBaThb U HHTEPHPETHPOBATH HMH(OPMAIMIO OHOIOTHYECKOTO
COJZIep KaHUs, BKJIIOYAIONIYIO TICEBJIOHAYYHBIE 3HAHUS M3 PA3TUYHBIX HCTOUYHUKOB (CpelcTBa
MaccoBO WH(OpPMAalMK, HAayYHO-NOIYJSPHbIE MaTepualbl), paccMaTpuBaTh TJI00aJIbHBIE
9KOJIOTMYECKUE NMPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLIEHHIO K HUM COOCTBEHHYIO
MO3ULIHIO;

YyMEHHE CO3/aBaTh COOCTBEHHBIC THCbMEHHBIE M YCTHBIE COOOMICHHS, 00001Ias
OuoNoruuecKkyr0o HMH(GOpPMAIMI0 W3 HECKOJbKMX HCTOYHUKOB, TI'PAMOTHO HCIOJIb30BaTh
MOHSITUIHBIN anmapar OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC

Ne HaumenoBaHnue
n/ pa3aesioB U TeM
n NPorpamMmslI

buonorns xax
HayKa

JKuBrle cucTeMBI
Y UX OpraHu3alus

XUMHUYECKUN
COCTaB U
CTPOCHUE KIIETKU

Kn3nenesarenrHO
CTb KJICTKH

PaszmHOXeHue 1
WHJIUBUTyaJIbHOE
pa3BUTHE

OpraHu3MOB
HacnenctBennoct

b U UIBMCHYHUBOCTDb

OpPraHHU3MOB
Cenexuusa

OpPTraHHU3MOB.
OCHOBBI
OMOTEXHOJIOTUHA

PesepBHoe Bpems

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

KoaudecTBO 9acoB

Bcer

0

34

KonTpoabu
ble padoThI

IpakTnyeck
ue padoThbl

0.5

1.5

DJIEeKTPOHHbBIE
(uudposbie)
o0pa3oBaTte/ibHbIE
pecypchl

bubnuoreka [JOK
https://m.edsoo.ru/7{41c

292
but6mmoreka [{JOK

https://m.edsoo.ru/7{41¢c

292
bu6nunoreka [JOK

https://m.edsoo.ru/7{41c

292
but6moreka [JOK

https://m.edsoo.ru/7{41¢c
292

bubnuoreka [JOK
https://m.edsoo.ru/7{41c
292

but6mmoreka [JOK
https://m.edsoo.ru/7{41c
292

bubnuoreka [JOK
https://m.edsoo.ru/7{41¢c
292

bu6nuoreka [JOK
https://m.edsoo.ru/7{41c
292



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

11 KJIACC

Ne
n/
n

HaumeHoBaH
He pas3aesioB U
TeM
NMpPorpamMmbI

OBOJIIOIIMOHHA
s1 OMOJIOTHSA

BosaukHoBeHN
€ U pa3BUTHUE
JKU3HU Ha

3emie
Opranusmel u

OKpY’Karorast
cpena
CoobmiecTBa u
JKOJIOTHUYECKHE
CUCTCMBI

PesepBHOE
BpeMs

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

KoaudecTBO 9acoB

Bcer Kourpoabsnsl  IIpakTnuyecku
0 e padoThbl e padoThbl

9 1

9 0.5

5 1

9

2

34 0 2.5

JIEeKTPOHHBIE
(uu¢posbIe)
o0pa3oBaTte/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7{41cc
74

bu6mmoreka [JOK
https://m.edsoo.ru/7{41cc
74

but6mmoreka [IOK
https://m.edsoo.ru/7f41cc

74
bu6mmoreka [JOK

https://m.edsoo.ru/7{41cc

74
bu6mmoreka [IOK

https://m.edsoo.ru/7f41cc
74



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

MNOYPOYHOE IINIAHUPOBAHHUE
10 KIIACC
Ne KosuyecTBO yacoB
Beer Kontpo
n/ JIbHbIE
0
n padoTbI

Tema ypoka

buosorusa

B CUCTEMEC HAYK

MeToabI TO3HAHUS
YKUBOU MPHUPOJIBI.
IIpaxTrueckas
paborta Ne 1
«Hcnonap3oBanne
Pa3IMYHBIX
METOJIOB MPHU
U3yYCHUU
OMOJOTrHYSCKUX

00BEKTOB)
buosornueckue

CHCTEMBI,
MPOLIECCHI U UX

H3y4YeHUe
XUMHYECKUH

COCTaB KJIETKH.
Bomau 1 0
MUHEpaJIbHbIC

conu

benku. Cocras u
CTpOeHHE OEIKOB

depMeHTBl — 1 0
Ouosiornyeckue

KaTaJIn3aTopHl.

JlaGoparopHas

pabota Ne 1

«M3yuenne

KaTaJINTUYECKOU

AKTUBHOCTH

(depmeHTOB (Ha

MpUMEpPEe aMIJIA3bI

pakTn4
ecKHe
padoThI

0.5

0.5

Jlara
U3y4eH
us

DJIeKTPOHHbIE
uugposeie
oOpa3oBaTe/ibHbIEC

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/863¢
6122
https://m.edsoo.ru/863e
632a

bu6mmoreka [IOK
https://m.edsoo.ru/863¢
6122

Bbu6mmorexa [JOK
https://m.edsoo.ru/863¢
6564

bubmuoreka [JOK
https://m.edsoo0.ru/863¢
674¢

bu6mmoreka [{OK
https://m.edsoo.ru/863e
6b72

bubmuoreka [JOK
https://m.edsoo.ru/863¢
6b72



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122

10

11

12

13

14

15

WJTU KaTaasbl)»

VrneBoanl.
JIunu el

Hyxnennosbie
KkucaoTel. ATO

Hcropus n metoasl
M3YYCHUS KIIETKH. 1 0 0

Knerounas reopus
Kirerka kak

eJIOCTHAS JKUBas 1 0 0

cucrema
Crpoenue

9yKapuOTHYECKON
KJIETKH.
JlaGoparopHas
paborta Ne 2
«M3yuenue
CTPOEHHMSI KJIIETOK
pacTeHui,
KUBOTHBIX, TPUOOB
U OakTepuit moa
MHUKPOCKOIIOM Ha
TOTOBBIX
MHKpoIpenapaTax
U UX OTHCAaHUE»

OOMEH BEILIECTB
Ui MeTadoIn3M

dotocunTes.
XeMOCHHTE3

DHepreTU4ecKuit
oOMeH

Ku3HeHHBIN UK 1 0 0.5
kineTku. [lenenue

KJIEeTKU. MUTO3.

JlaGoparopHas

pabora Ne 3

«Habmronenne

MHTO3a B KJIETKaX

KOHYHMKA KOpeIIKa

bubmuoreka [JOK
https://m.edsoo.ru/863¢

6870
bu6mmoreka [IOK

https://m.edsoo.ru/863¢

6d5c
bu6mmoreka [JOK

https://m.edsoo.ru/863¢
6e88

bu6mmoreka [{OK
https://m.edsoo.ru/863¢
6ff0
https://m.edsoo.ru/863¢
716¢

bu6mmoreka [JOK
https://m.edsoo.ru/863¢

766¢
bu6mmoreka [JOK

https://m.edsoo.ru/863¢

7¢98
bubmuoreka [JOK

https://m.edsoo.ru/863¢

7aae
bu6mmoreka [JOK

https://m.edsoo.ru/863¢
7dc4



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870

16

17

18

19

20

21

22

23

24

25

JyKa Ha TOTOBBIX
MHUKpoIpenaparax

»
Buocuures Oenka.

Peaknus
MaTpPUYHOTO
CHHTE3A

Tpancnsauus —
onocHuHTEe3 OeKa

Hexknerounrie
(OpMBI )KHU3HU —
BUPYCHI

Dopmbl
Pa3MHOXKEHUs
OpTaHU3MOB

Meiios

OO6pa3oBaHue u
pa3BUTHE MOJIOBBIX
KJICTOK.
Ormo10TBOpEHHE.
JlaGoparopHas
pabora Ne 4
«3yuenue
CTPOEHUS TIOJIOBBIX
KJICTOK Ha TOTOBBIX
MHUKpOmpenapaTax

»
NuauBunyansHoe

pa3BUTUC

OpraHU3MOB
I'enernka — Hayka

(o)
HaCJICACTBECHHOCTH

Y U3MEHYUBOCTH
3aKOHOMEPHOCTH

HaCJIeIOBaHUs
MIPU3HAKOB.
MounorubpuaHoe

CKpeIMBaHNE
JurubpuaHoe

0.5

bubmuoreka [JOK
https://m.edsoo0.ru/863¢
796¢

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

796¢
bu6mmoreka [JOK

https://m.edsoo.ru/863¢

7540
bu6mmoreka [JOK

https://m.edsoo0.ru/863¢
81b6
https://m.edsoo.ru/863¢

831e
bubmuoreka [JOK

https://m.edsoo.ru/863¢
7f4a

bu6mmoreka [JOK
https://m.edsoo.ru/863¢
81b6

bu6mmoreka [JOK
https://m.edsoo.ru/863¢
8436

bubmuoreka [JOK
https://m.edsoo.ru/863¢
8612

bu6mmoreka [JOK
https://m.edsoo.ru/863¢
8878

bu6mmoreka [JOK


https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

26

27

28

29

CKpEIIUBaHHUE.
3aKkoH

HE3aBUCUMOTO
HACJICJOBAHUS

MIPU3HAKOB
CueruieHHOe

HacjeI0BaHHe
MIPU3HAKOB.
JlaGoparopHas
pabora Ne 5
«3yuenue
pe3yIbTaToB
MOHOTUOPHUIHOTO U
JTUTUOPUTHOTO
CKpELIMBAHUS Y
JIpOo30(HIIBI HA
TOTOBBIX
MUKpOIpernapaTax

»
I'eneTuka mona.

Hacienosanue
IIPU3HAKOB,
CLIEIJIEHHBIX C

OJIOM
N3MeHUYUBOCTE.

HenacnencrBennas
W3MEHYUBOCTD.
JlabopartopHas
pabota Ne 6.
N3yuenue
MOIU(PUKAITMOHHO
¥ U3BMEHYHUBOCTH,
MOCTPOEHUE
BapUAILMOHHOTO
psina u
BAPHUALIMOHHOMN
KpUBOID»
Hacnencresennas
U3MEHYHUBOCTb.
JlabGopaTopHas
pabota Ne 7.
«AHanu3 myTtanuin
y Ipo30(uiIsl Ha
TOTOBBIX

0.5

0.5

0.5

https://m.edsoo.ru/863¢
89a4

bu6mmoreka [JOK
https://m.edsoo.ru/863¢
8c60

Bbu6mmorexa [JOK
https://m.edsoo.ru/863¢
8c60

bu6mmoreka [JOK
https://m.edsoo.ru/863¢
8efe

bu6mmoreka [JOK
https://m.edsoo.ru/863¢
8efe



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4

MHUKpoIpenaparax
»

T'enetuka
30 1
4eji0BeKa

Pe3epBHBbIit ypoK.
O0001eHe 110
TEME

31 1
«HacnencTBeHHOCT
b U I3MEHYUBOCTD

OpraHu3MoB»

Cenexuud Kak
32 H |
HayKa U MPOILecC

Metons! u
JOCTIDKCHHUS
33 CEJIEKIINU 1
pacTteHuii u
JKMBOTHBIX
Bbrnorexnoorus
34 KaK OTpacib 1
MIPOU3BOJICTBA
OBIIIEE
KOJIMYECTBO 14
YACOB IIO

I[TPOTPAMME

bu6mmoreka [JOK
https://m.edsoo.ru/863¢
8d78

bubmuoreka [JOK
https://m.edsoo.ru/863¢
9214

bu6mmoreka [JOK
https://m.edsoo.ru/863¢
9214

bu6mmoreka [IOK
https://m.edsoo.ru/863¢
9336



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78

11 KIIACC

Ne
n/n

10

Tema ypoka

DBOJIIONHS M METOJIbI €€ U3yUeHUS

Hctopust pa3BuTHs NpeacTaBIeHUN
00 DBOIIOLINH

Muxkpo3BoIOLHS

HOHYHSIIII/HI KakK 3JICMCHTapHaA
€/IMHUIIA BUJIA U DBOJFOIHH.
JlabopaTtopHas pabota Ne 1
«CpaBHEHHE BUJIOB 110

MOP(]OTOTrHUECKOMY KPUTEPHUIO»
JIBrKy1ue cuiibl (3J€MEHTapHbIe

(haKkTOPBI) IBOFOIHH
EctectBennslit oT60p 1 ero Gpopmbl

Pe3ynbraThl 3BOMIONNN:
MPUCIIOCOOIEHHOCTh OPraHU3MOB U
BUJ000pazoBanue. JlabopatopHas
paborta Ne 2 «Onucanue

HpI/ICHOCO6JIeHHOCTI/I opraHuismMa u eé

OTHOCHUTEJIBLHOIO XapaKTepay
Hanpasnenus u nytu
MAaKpO3BOIIOLIMHI

HeobpaTtumocTs 3BoOMIOIINN
Hctopus xu3Hn Ha 3emiie U1 METObI

e€ U3y4eHus

KoanuecTBo 4acoB

Bcero

KoHTpobHBI
e padoThI

IMpakTnyeckn
e padoThI

0.5

0.5

Jara
H3y4YeHH
|
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but6mmoreka [JOK
https://m.edsoo.ru/863e9cle

but6mmoreka [JOK
https://m.eds00.1u/863e99¢6

bubmuoreka [JOK
https://m.edsoo.ru/863e9da4
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https://m.edso0.ru/863e9ed0

bu6mmoreka [IOK
https://m.edsoo.ru/863e9fde
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https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863ea20e
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'umoTe3bl MPOUCXOXKICHHS JKU3HU
Ha 3emiie

PazBuTue *u3Hu Ha 3emMJie 1o spam u

TeproIamMm
OCHOBHBIG 3TaIllbl 3BOJIFOIINA

PACTUTCIIBHOT'O U )KUBOTHOT'O MHPaA.

[IpaxTuyeckas padora Ne 1
«I/IsyquI/Ie HCKOIIa€MBIX OCTAaTKOB
paCTeHI/Iﬁ " )KUBOTHBIX B

KOJIICKITHSIX)
CoBpeMeHHas cuctema

OpTraHUYEeCKOIro Mupa

DBOJIOIMS YeIoBeKa (aHTPOMOTeHE3)

JIBroxymue cuisl (pakTopsbl)

aHTPOIIOreHe3a
OcCHOBHBIE CTaIUU IBOJIIOLIUN

YeJI0BEKa
UYenoBeueckue pachl U IPUPOIHBIE

aanTay YeIoBeKa
PesepBHrlil ypok. O600ICHHE 10

TeMe «BO3HUKHOBEHHUE U pa3BUTUC

JKA3HA Ha 3eMIIE»
DKOJIOTHSI KaK HayKa
Cpenpl OOUTaHHS U SKOJIOTHUECKUE

(bakTopsl
AOluoTtnieckue (HakTopsl.

JlaGopaTopHas padota Ne 3.
«Mopdonornyeckue 0COOCHHOCTH
pacTeHUi U3 pa3HbIX MECT
oburanus». JlabopaTopHas padora
Ne 4. «BnnsiHue cBeTta Ha pocT U
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bu6nuorexa [JOK
https://m.edsoo.ru/863ea5a6

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

bubmuoreka [JOK
https://m.edsoo.ru/863ea8bc

butmmoreka [{OK
https://m.edsoo.ru/863ea48¢e

bu6mmoreka [IOK
https://m.edsoo.ru/863eac2c

bu6mmoreka [IOK
https://m.edsoo.ru/863ead44

bu6mmoreka [IOK
https://m.edsoo.ru/863eaea?

bu6mmoreka [JOK
https://m.edsoo.ru/863eafec

butmmoreka [{OK
https://m.edsoo.ru/863eb10e



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea5a6
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OBIIEE KOJIMYECTBO YACOB I1O

PAa3BUTHUC YCPCHKOB KOJICYCa»

buotuyeckue hakTopsl

DKOJIOTHYECKHE XapaKTEPUCTUKU
nonyssiun. [Ipaktudeckas pabora

Ne 2 «IToxmcuét mI1oTHOCTH
MONYJISALMKA pa3HbIX BUIOB
pacTeHun»

CooOmiecTBa OpraHu3MoB —

OHOLIEHO3
DKOJIOTUYECKUE CUCTEMBI

(3KOCUCTEMBI)

OCHOBHBIE TTOKA3aTEIN YKOCUCTEMBI.
DKOJIOTHUECKUE TUPAMUIBI.
CaoiictBa 3Kocuctem. Cykieccus

[IpupoHBbIE 3KOCUCTEMBI

AHTpOHOFCHHBIC 9KOCHCTEMbI

buocdepa — rnobanbHas
JKOCHUCTEMa 3eMITH

3aKOHOMepHOCTI/I CYIICCTBOBAHUSA

o6uocdepsl

YenoeyecTBo B Onocepe 3emin
CocyiecTBOBaHHE MPUPOJIBI H

YE€I0BCUCCTBA

PesepBHbIit ypok. O000IIEHE TEMBI
«Coo011ecTBa U SKOJIOTHYCCKHE

CHUCTCMBI»

I[TPOTPAMME

34
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but6mmoreka [{OK
https://m.edsoo.ru/863eb34
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bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a
bu6nmoreka [JOK
https://m.edsoo.ru/863eb46a

bu6mmoreka [IOK
https://m.edsoo.ru/863eb5fa

bubmuoreka [JOK
https://m.edsoo.ru/863ebb5e
bu6nuorexa [JOK
https://m.edsoo.ru/863ebd1
6

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



https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» buonorus / [Taceunuk B.B., Kamenckuit A.A., Py6uioB A.M. u npyrue /Ilox

pen. Ilaceunuka B.B., Akunonepnoe o6mectBo «M3narensctBo «IIpocBemnienuey)|

METOANYECKHUE MATEPUAJIBI J1JISA YUUTEJISA
[MoypouHbie pa3pabOTKH YPOKOB MO0 OMOJIOTHH, METOUYECKOE TTOCOONE YUUTEISI

ononoruy

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

https://m.edsoo.ru/






