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IHOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke MPOrpaMMbl MO OHOJOTHH TEOPETHUECKYI0 OCHOBY ISl OTIPENEIICHUS
MOAXO0J0B K (opMmupoBaHUIO cojepxaHus yueOHoro mpenmera «buonorusy cocraBun:
koHuenryaiabHbie nonoxkeHus OI'OC COO o B3auM0OOYyCIIOBIEHHOCTH IIE€JICH, CONEp KaHUs,
pe3ynbTaToB 00ydeHHs U TpeOOBaHUN K YPOBHIO MOATOTOBKH BBIMYCKHHUKOB, MOJOXEHHS 00
OOIIMX TENAX W MPHUHIMIIAX, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHETO
obmero obpazosanus B Poccuiickoit dexepanuu, a TakKe MOJIOKEHUS O CIeru(rKe OHOJIOTHH,
e€ 3HaUYCHWU B TO3HAHWUU KUBOW MPHUPOJBI U OOECNEUYCHHUU CYIECTBOBAHHS YEIOBEUYECKOTO
obmecTBa. CorylacCHO Ha3BaHHBIM IOJIOKEHHSIM, OTPEICICHbI OCHOBHBIE (DYHKIUU MPOTPAMMEI
o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo 6mosoruu Ja€T MpeacTaBiIeHUE O TEeNsIX, 00 o0IIel cTpaTeruu 00yJeHus,
BOCIIUTAHUS W PA3BUTUS OOYYArOIIUXCS CPENCTBAMH Y4eOHOro mpenmera «buoorusy,
ompesenseT o0sA3aTeNbHOE MPEAMETHOE COJEp)KAHUE, €ro CTPYKTYpy, paclpeesieHHue Io
paszenaM U TeMaM, PEeKOMEHIYEeMYIO IOCJIeOBATeNbHOCTh M3YUYEHHUS y4eOHOro Marepualna C
Y4ETOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, TIOTUKH 00pa30BaTEIHLHOrO MpoIiecca,
BO3PACTHBIX OCOOCHHOCTEH 00YyYarOIUXCS.

B mnporpamme 1m0 OHWOJOTHMM Tak)Ke YYHUTHIBAIOTCS TPEOOBaHUS K IUIAHHPYEMBIM
JUYHOCTHBIM, METANPEJIMETHBIM M TPEIMETHBIM pe3yJibTaTaM OOy4YeHHs B (OPMHPOBAHUU
OCHOBHBIX BHJIOB YU4€OHO-TI03HABATEIFHOM ACATEIPHOCTH/YIECOHBIX JEHCTBUIA 00YyJArOITUXCS IO
OCBOCHHIO COJICPKAHUSI OMOJIOTHYECKOTO 00Opa30BaHMUs.

B nporpamme mo 6uosnorun (10-11 xmaccel, 6a30BBI YPOBEHb) pEalM30BaH MPUHIUI
MPEEeMCTBEHHOCTH B HW3Y4YeHMHM OuWOIOTHH, Oyaromapss 4eMy B HEW MpPOCMaTpUBaeTCs
HANPaBIEHHOCTh HA Pa3BUTHE 3HAHHM, CBA3aHHBIX ¢ (DOPMHUPOBAHHEM ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, I[IEHHOCTHBIX OpPUEHTAIMA  JIMYHOCTH, OKOJOTHYECKOTO  MBIIUICHUS,
MIPEJICTAaBICHU O 310pOBOM 00pa3e XU3HU M OEpeKHbIM OTHOIIEHHEM K OKpYyXKarolleu
npuponHoil cpene. IlosToMy Hapsay c u3ydeHHEM OOLIEOMOJIOTMUYECKHUX TEOpUM, a TaKxke
3HaHUU O CTPOEHHH >KUBBIX CHCTEM Pa3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX
MPOIIECCOB B TIPOTrpaMMe TI0 OWOJIOTHH YIENEHO BHUMAaHHE HCIIOIB30BAHUIO TIOJTYYCHHBIX
3HAHUU B MIOBCEHEBHOM JKU3HU ISl PELICHUS IPUKIIATHBIX 337a4, B TOM YHCIe: MPOPHUIAKTUKH
HACJIEICTBEHHBIX  3a00NieBaHUN  4YeNoBeKa, MEAMKO-TeHETUYECKOTO  KOHCYJIbTHPOBAHUS,
00OCHOBAHHUS SKOJIOTUYECKH I11eTIeCO00Pa3HOTo MOBEIEHHS B OKpYXKarolleil MpUpOIHOH cpene,
aHallM3a BIIMSHUSA XO3SUCTBEHHOW JESATEIILHOCTH YEJIOBEKa HAa COCTOSIHHE TMPHUPOAHBIX H
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMAaHHMS K TPUKIAJHOW HAIMpPaBICHHOCTH Yy4eOHOTO
npeamera «BbHONOTHs MPOJUKTOBAHO HEOOXOTUMOCTBIO 0OECTIeUeHHsI YCIOBUM Ui peIIeHUs
OJTHOM M3 aKTyaJIbHBIX 3aJ1a4 IIKOJIHHOTO OMOJIOTHYECKOro 00pa3oBaHus, KOTOpas MpeanoiaraeT
dbopmupoBaHHEe y OOYYarOIUXCS CHOCOOHOCTH aJaNTHPOBATHCS K HM3MEHEHUSM JHHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorust Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHs 3aHMMaeT BakHOe MecTo. OHa
obecnieunBaeT (GOpMHUPOBAHUE y OOYyUAIONIUXCS TMPEACTABICHUH O HAYYHOW KapTUHE MHPA,
pacimupsieT ¥ 0000IIaeT 3HaHUs O KUBOUM NpUPOJIe, €€ OTIUUUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3alli ¥ HBOJIIOIUH, CO3MAET YCIOBUS MJIs: TO3HAHMS 3aKOHOB >KUBOW TPUPOJIBI,
dbopMupoBanus (yHKIIMOHATHLHOW TPAaMOTHOCTH, HABBIKOB 370POBOTO M 0€30MMacHOTO 00pasa
KHU3HU, SKOJIOTUYECKOT'O MBIIIJICHHSI, IEHHOCTHOTO OTHOILIEHUS K KUBOU MPHUPOJIE U YETIOBEKY.

Bonbmoe 3HavueHuWe OWONOTHS WMEET TaKKe Ui PEINICHHS BOCIHTATEIBHBIX |
pa3BUBAIOIIMX 33/1a4 CPEHEro o0IIero obpazoBaHus, colanu3anuy odyyaronmxcs. M3yuenue



ouosioruu obecrieunBaeT yCIIOBUSA JUTSt (hopmMupoBaHHUs MHTEJUIEKTYaJIbHBIX,
KOMMYHHKAIIMOHHBIX H HH(l)OpMaIII/IOHHI)IX HAaBBIKOB, 3CTETUYECKOM KYJbTYPHI, CHOC06CTByeT
MHTETpaly OWOJIOTMYECKUX 3HAHUM C MPEJCTABICHUSMHU U3 JIPYTHMX y4eOHBIX IpPEIMETOB, B
YaCTHOCTH, (PU3UKU, XUMHUHU U reorpaduu. Ha3BaHHbIE MOI0KEHUS O peJHa3HAYeHUH Y4eOHOTOo
npenMera «buonorus» cocraBUIM OCHOBY MJis ONpeAeNieHus MOAXOAOB K OTOOpy H
CTPYKTYpPUPOBAHHUIO €TO COJIeP KaHUS, IPEJICTABICHHOTO B IpOrpaMMe M0 OHOJIOTHH.

OT160p conepxkanus yuedHoro npeamera «buonorus» Ha 6a30BOM YPOBHE OCYILIECTBIEH C
MO3UIUI KYJIBTYpPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYAIOUTHECS HOKHBI
OCBOUTH 3HAHHSI U YMEHWsI, 3HAUUMBbIE Ui (POPMUPOBAHUS OOIIEH KYIbTYpHI, OMpPEIesIOIIHe
a/JIeKBaTHOE TIOBEJEHHE 4YeJIOBEKa B OKpY’KAaIoLlel MNpUpoaHOMl cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHON KM3HU U MPAKTHUUECKOU JesTeNbHOCTH. Oco00e MECTO B ATOM CHUCTEME 3HaHUM
3aHUMAIOT 3JIEMEHTHl COJIep)KaHus, KOTOphle CIy>KaT OCHOBOM nns  (OpMUPOBAHUS
MIPEJICTaBJICHU O COBPEMEHHOM €eCTECTBEHHO-HAyYHOW KapTHHE MHpa M IEHHOCTHBIX
OpPHUEHTALMSIX JTMYHOCTHU, CIIOCOOCTBYIONINX TYMaHU3allUK OMOJIOTHYECKOTO 00pa30BaHMs.

CrtpykTypupoBaHHe cojepx aHHs Y4eOHOro martepuaia B NporpamMme MO OHOJOTHUHU
OCYIIECTBIIEHO C YYETOM MPHOPHUTETHOTO 3HAYCHHS 3HAHUI 00 OTIUYHTEIHHBIX OCOOCHHOCTSIX
KUBOW NpUPOABI, O €€ ypOBHEBOM OpraHM3allMd M 3BOJIOLUU. B COOTBETCTBHM € 3TUM B
CTpYKType yueOHoro npenmMera «buonorusp» BbIIENEHbI CIEIYIOIMINE COAEPKATEIbHbIE JTUHHUU:
«bnomnorns xak HayKa. MGTOI[I)I HAay4YHOT'O IMO3HAHUA, «Knerka xak Omoiormueckas CHUCTEMAY,
«Opranusm kak Ouonornyeckas cuctema», «Cucrema U MHOrooOpa3ue OpraHMyecKoro Mupay,
«IBOJIIOIMA JKUBOW TPUPOIBD», « IKOCUCTEMBI U TPUCYIIUE UM 3aKOHOMEPHOCTH.

Lens wm3ydyenust ydyeOHoro mpenmera «buomorus» Ha 06a30BOM ypOBHE — OBJaJICHUE
OOy4arolMMUCS 3HAHUSIMU O CTPYKTYPHO-(QYHKIIMOHAIbHONW OpraHU3allMd KUBBIX CHCTEM
pa3HOTO paHra U MPUOOPETeHNE YMEHUI UCTIONB30BATh ATU 3HAHUS JJIsl TPAMOTHBIX JACHCTBHIA B
OTHOIIIEHUU OOBEKTOB JKUBOW MPUPOJIBI U PEIICHUS PA3IUIHBIX )KU3HEHHBIX TIPOOIIEM.

JlocTmkeHue Lenu u3ydeHuss ydeOHoro mnpeamera «buonorus» Ha 06a30BOM ypOBHE
o0ecreunBaeTcs perIeHueM CIeTyIOIUX 3a1au:

OCcBOEHHE OOY4YaIOIIMMHUCSA CHUCTEMBbl 3HAaHUM O OWOJIOTMYECKUX TEOpHUsX, YUECHHUSX,
3aKOHAaxX, 3aKOHOMEPHOCTSIX, TMIIOTe3aX, MpaBHJIaX, CIYXaIIUX OCHOBOW i (HOPMUPOBAHUS
MPEJICTAaBJICHU O €CTeCTBEHHO-HAy4YHON KapTHHE MHUpPA, O METOJaX HAy4yHOTO IMO3HAHUS,
CTPOCHHH, MHOT000pa3vu M OCOOEHHOCTSIX J>KHMBBIX CHCTEM pa3HOTO YPOBHS OpraHHU3aliH,
BBLAAIOMIUXCA OTKPBITHUAX U COBPECMCHHBIX UCCJICIOBAHUAX B 6I/IOJIOFI/II/I;

dbopMupoBaHHE Yy OOYYaroIIMXCs MMO3HABATEIbHBIX, MHTEIUICKTYaIbHBIX W TBOPUECKHUX
CIIOCOOHOCTEH B Mpoliecce aHaJln3a JaHHBIX O MYTAX pa3BUTHUSA B OMOJIOTMH HAYYHBIX B3TJISOB,
I/II{GfI H MOAXOJ0B K U3YUCHUIO KUBBIX CUCTCM PA3HOT'O YPOBHA OpraHuU3allvu,

CTAaHOBJICHHE Yy OOydYarImmxcs OOIed KyiabTypbl, (yHKIMOHATBHOW TPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OLECHUBATh SBJICHUS OKPYXAIOIIET0 MHUpPA >KUBOM MPHUPOJABI Ha
OCHOBAHUU 3HAHUI U OMBITA, MOTYYEHHBIX PU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHue y OOyYaromIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYEHHE OHMOJIOTHUYECKHX
3HAaHUU B HpElKTH‘-IGCKOfI ACATCIIBHOCTHU YCJIOBCKA, PA3BUTHU COBPCMCHHBIX MCAUIMUHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOJIOTHif;

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

OCO3HAaHHUE IICHHOCTHU OMOJIOTHYECKUX 3HAHUKA AJid TIOBBIMICHUSA YPOBHA IKOJIOTHIECKOMN
KyJbTYpBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,



MPUMEHEHUE MPUOOPETEHHBIX 3HAHWN M YMEHUW B TMOBCEIHEBHON JXU3HU NI OICHKH
MOCIICACTBUI CBOEH NEATENHbHOCTH IO OTHOIICHUIO K OKPYXAIOIIeH cpele, COOCTBCHHOMY
3I0pPOBBIO, 000CHOBAHUE U COOJIIOICHUE Mep TTPODUITAKTUKY 3a00JIeBaHUH.

B cucreme cpemgnero obmiero obpazoBanusi «buonorus», nzydaemas Ha 6a30BOM YPOBHE,
SIBJSIETCSL 00S3aTENbHBIM YYEOHBIM TIPEAMETOM, BXOJSAIIAM B COCTaB MPEAMETHOM 00JacTu
«EcTecTBeHHO-HAayYHBIC TIPEIMETHIY.

Jlnst u3ydeHus: OMOJIoTuM Ha 0a30BOM YPOBHE CPEIHETr0 OOIIEro 0O0pa3oBaHUsT OTBOIUTCS
68 vacoB: B 10 kinacce — 34 yaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 yac B Heenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buosorusi kKak Hayka.

buonorust xak Hayka. CBsi3b OHMONOTHU C OOIIECTBEHHBIMH, TEXHUYECKHUMH H JIPYTUMHU
€CTeCTBEHHBIMU HayKaMu, (uinocodueld, 3TUKON, SCTETHKOM W mpaBoM. Pomnb OuHoiOruMM B
(hOopMUPOBaHUN COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CUcTeMa OMOJIOTHYECKUX HAYK.

MeTo1bl TO3HAHUS KUBOW NMPUPO/IBI (HAOII0eHHE, SKCIIEPUMEHT, ONMCAHUE, U3MEPEHUE,
KJIaccu(puKaIus, MOJAEITMPOBAHNE, CTATUCTUYECKAst 00pabOTKa JaHHBIX).

JeMoHcTpanum:

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

Tabnuibl 1 cxembl: «MeTo bl TO3HAHUS KUBOW TPUPOIBD).

JlabopaTopHble M NpakTHYeCKUe padoThI:

[Ipaktiueckass pabotaNe 1. «Mcmonb3oBaHWe pPAa3NUYHBIX METOAOB NpPHU H3YYECHUU
OMOIOTHYECKUX OOHEKTOBY.

Tema 2. 7KuBble cucTeMbl H HX OPraHM3ALHSA.

XKussie cucrempl (OMOCHCTEMBI) KaK HpeaMeT u3ydeHus Ouonoruu. OTIMYHE KHUBBIX
CUCTEM OT HEOPTaHUYECKON IPUPOJIBI.

CpoiicTBa OMOCHMCTEM H UWX pa3HooOpasue. YpPOBHH OpraHu3aiid OHOCHCTEM:
MOJIEKYJIAPHBIA,  KJIETOYHBIM,  TKAaHEBbI, OPraHU3MEHHbIA,  MOMYJISIIIUOHHO-BUJIOBOM,
HKOCUCTEMHBIH (OMOTEO1IeHOTHYECKH i), OrnoCchepHBIi.

JdeMmoncTpanum:

Tabmuuel u cxembl: «OCHOBHBIE NPU3HAKU KU3HW», «YPOBHHU OpIraHU3ALUU >KUBOU
MIPUPOIBD.

Ob6opynoBanue: moaens mosekyisl JJHK.

Tema 3. XuMHnUeCKHUil COCTAB M CTPOEHUE KJIETKH.

XWMHMYECKUN  COCTaB  KJIETKH. XUMHUYECKHE  DJIEMEHTBI:  MAaKPOXJEMEHTHI,
MHUKpO3JIeMeHThl. Bosla u MUHepanbHbIE BEllecTBa.

@YHKIMKA BOJAbI M MHUHEPAJIBHBIX BeHIECTB B KieTke. llomnepkaHue OCMOTHYECKOIO
Oananca.

benxu. CocraB u ctpoeHue 0enkoB. AMUHOKHUCIOTH — MOHOMEpPHI OenkoB. HezameHnmeble
U 3aMEHUMbIE AMHUHOKHCIOTHL. AMUHOKHUCIOTHBIH COCTaB. YPOBHU CTPYKTYphl OEITKOBOIA
MOJIEKYJIbI (TIEpBUYHAS, BTOPHYHAs, TPETUYHAS M UYETBEPTUYHAS CTPYKTypa). XHUMHUYECKUE
cBOiicTBa OenkoB. bronornueckue GyHKIIUU OCITKOB.

depmeHTH — OWonorudyeckue katanu3aropbl. CTpoeHne QepMeHTa: aKTHBHBIM IIEHTD,
cyOctpatHas cneuuduuHocth. Kodepmentsl. Buramunpl. OTinuuss  QepMEeHTOB  OT
HEOPraHUYECKHX KaTallu3aTOpOB.

VYrneBojabl: MOHOCaxapuIbl (TII0K03a, pud03a U Je30Kcuprdo3a), Aucaxapusl (caxaposa,
JaKTO3a) W ToJucaxapuabl (Kpaxmaj, TJIMKOI'eH, LeJUIono3a). buonornyeckue QyHKIUU
YTJIEBOJIOB.

Jlumuael:  Tpuraunepunsl, ¢Gochomununel, crepouasl. [ HapodmIbHO-THIPOGOOHBIE
cBoiicTBa. bronornyeckne QpyHkuuu aunuaoB. CpaBHEHHE YTIIEBOJIOB, OCJIKOB U JHMIUAOB Kak
HMCTOYHHUKOB YHEPTUU.



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

[utomoruss — Hayka o kjerke. KiietouHast Teopusi — npuMep B3aUMOJICUCTBUS UIEH U
(hakTOB B HAYYHOM TO3HAHWU. METOIbI U3YUCHUS KIICTKH.

Krnetka kak nenoctHas >kuBasi cuctema. OOIIre NpuU3HaKU KIETOK: 3aMKHYTasl Hapy>KHas
MeMOpaHa, mosekynsl JIHK kak reneTudeckuii anmapar, cuctemMa CHHTe3a Oenka.

Tumbl KJIETOK: JSyKapuoTHYecKas © mpokapuoTwueckas. (OcoOEHHOCTH CTPOEHUS
MPOKApUOTUYECKOH KIeTKu. KneTouHas ctenka Oaktepuii. CTpoeHHE 3YKapUOTUYECKON KIETKH.
OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIC CTPYKTYpPhI KIIETOK — KJIETOYHAs CTCHKA, TJIMKOKATUKC, WX (DYHKIIHH.
[Tnasmarnueckass meMOpaHa, e€ cBoiicTBa W (QyHKiuU. [luTorurasma w e€ opraHoWIbI.
OnnomemOpannbie opranouasl kietku: DIIC, anmapar ["onbmku, mu3ocomel. [loryaBToHOMHBIE
OpraHOMW/bl KJIETKU: MUTOXOHJPHUH, IUacTUibl. [lponcxoxaeHne MHUTOXOHAPUN M IUIACTHL.
Bune nnactun. HememOpaHHble OpraHouabl KJIETKU: pUOOCOMBI, KIETOYHBINA HIEHTP, IIECHTPUOIIH,
pPECHUYKHU, KIyTUKH. DYHKIIMN OPTaHOUI0OB KIETKU. BrimtoueHusl.

SAnpo — perynsTopHblid eHTp kieTku. CTpoeHue sapa: saepHas 00004Ka, KapruoriazMma,
XPOMATHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KIETKE.

JdemoHcTpaumnu:

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

Huarpammbl:  «Pacnpenenenne XMMHYECKHMX JJIEMEHTOB B HEXKHMBOW  IMPUPOJIE»,
«PacrnpeneneHre XUMUYECKUX 3JIEMEHTOB B JKUBOM IPUPOIEY.

Tabmumer u cxemsbl: «lleprogndeckas TabnaMIa XUMHUYECKUX DIEMEHTOB», «CTpoeHHe
MOJIEKYJTBI BOIBD, «brnocunTe3 Genkay», «CTpoeHne MoJieKyisl Oenka», «CtpoeHue GpepMeHTay,
«Hyxneunossie kucinotel. JJHK», «Ctpoenune monexkynsl AT®», «CTpoeHre 3yKapuoTHUIECKOM
KIeTKn», «CTpOCHHE >KUBOTHOM KIIETKW», «CTpOEHHE pPacTUTENbHOW KIETKu», «CTpoeHue
MPOKAPUOTUYECKOHN KIIETKN», « CTpOEHUE sIIpa KIETKH», « Y TIIEeBOABD), «JIMIUIb.

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

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

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

JlaGoparopnast pabora Ne 2. «M3yueHume CTpoeHUS KIETOK pPACTCHHM, >KUBOTHBIX H
OaxkTepuil MOl MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIpENapaTax U UX OMHUCAHUE).

Tema 4. ' KuzHeaessTeJbHOCTH KJIETKH.

OOmeH BemiecTB, WIM META00dU3M. AcCUMUIAIUA  (IUIACTUYECKUA OOMEH) W
TUCCUMUIIIALIUS (9HEPreTHYeCKuii 00MEH) — IBE CTOPOHBI €IMHOT0 Ipoliecca Merabonu3ma. Poib
3aKOHOB COXPAHEHHS BEIIECTB U SHEPTUHU B IOHUMAHUN METa0OIU3Ma.

Tumbr oOMeHa BemiecTB: aBTOTPOQHBIA W TereporpodHbIii. Pons (hepMeHTOB B 0OMeHe
BELIECTB U MIPEBPALLEHUH SHEPTUHN B KIIETKE.

®dortocunTe3. CmeroBas u TemHOBas ¢as3wel (oTocuHTe3a. Peakumum QorocuHTE3a.
OddexTuBHOCTH hoTOCHHTE3a. 3HaUeHNE (DOTOCHUHTE3A IS )KU3HU Ha 3emiie. BiusHue ycioBuii
cpensl Ha (OTOCUHTE3 U CIIOCOOBI MOBBIMIEHUS €r0 MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUH.



XeMocuHTe3. XeMOCHUHTE3HUpyoueOakTepun.3HaueHue XeMOCHHTe3a JJIsl JKU3HU Ha
3emie.

OHepreTuueckuii oOMeH B  KieTke. PacuieruieHne — BeIIEeCTB,  BbIACIEHHE U
aKKyMYJIMpOBaHUE SHEPIHU B KIETKe. DTanbl3HepreTuueckoroooMena.l' nukonus. bpoxxenue n
eroBuabl. Kucinoponnoe — okucieHue,  WIM  KJIETOYHOe  JAbixaHue.  OKHUCIUTENbHOE
¢bochopunuposanue. DPPeKTUBHOCTb IHEPTETUUECKOTO OOMEHa.

Peakiun marpuyHoro cuHTe3a. [eHermueckas wuHpopmarus u JHK. Peanmzanus
TeHEeTHYECKOW MHpopManuu B KieTKe. |'eHeTHuyecknii Ko U ero cBoiicta. TpaHckpumims —
matpuunblii cuHte3 PHK. Tpancnsanus — 6uocunte3 Oenka. Dransl TpaHcasanuu. KoaupoBanue
aMHHOKHUCIIOT. Poss pubocom B GnocuHTE3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — BHUpychl. Mctopus otkpeitusi BupycoB (. M.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUS U KU3HEHHOTO ITMKJIa BUpYycoB. baktepuodaru. bonesnu
pacTeHui, )KUBOTHBIX U 4YE€JIOBEKa, BhI3bIBa€Mble BUpycaMu. Bupyc nmMmmyHoaepuuTa yenopexa

(B1Y) - BO30yaUTENb CIIN Ja. OOpaTHasTpaHCKPUIILILA, peseprasa 51
unrterpasa.llpodpunaktuka pacpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUIA.
JdeMoHcTpanum:

IToprpetsr: H. K. Konsnios, /1. U. UBanosckuii, K. A. Tumupsses.

Tabmuupr u  cxembl: «Tumbsl  mutanusy, «Metabonuzm», «MUTOXOHIPHUSY,
«JHepreTuueckuii ooMen», «Xnopormiact», «Dotocunres», «Ctpoenue AHK», «Crpoenue u
dbyHKIMOHUpOBaHWE TeHa», «CuHTe3 Oenkay, «leHermueckuii Kom», «Bupycs,
«bakrepuodarn», «Ctpoenne u xu3HeHHBbIW 1wk Bupyca CIIWa, Oaxrepuodaray,
«Pemmukanms JHK».

ObopynoBanue: Mmoaenu-anmnukanuu «Yasoenue JJHK u Tpanckpumnius», «buocunres
oenka», «CTpoeHHe KIETKN», Mojienb cTpykTypsl JJTHK.

Tema S. PasMHOXKeHHEe U HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounsnii muKki, WM KU3HEHHBI WK KieTku. WHTepdasza m mwmro3. IIporeccsr,
npoTekaromue B uHTepdasze. Permmmkamus — peakius matpuunoro cunresa JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIH HabOp — KapuoTHm. JIUTUIOWIHBIA W TalUIOWIHBI XPOMOCOMHBIE
Habopbl. Xpomatuasl. Llutonornueckne OCHOBBI Pa3MHOXKEHHSI U MHIUBUAYATbHOTO Pa3BUTHS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum murtosa. [Ipomeccel, mpoucxoisdiiue Ha pa3HbIX
CTaJUsAX MUTO3a. BHOJIOrMYEeCKH1 CMBICT MUTO3A.

[IporpamMmmupyemas rudeb KIeTKH — aromnTo3.

@®opmbl  pa3MHOXKEHHS OpraHu3MoB: Oecmojioe U 1mojoBoe. Buael  Oecronoro
Pa3MHOXKEHHUS: JIeJICHHE HAJBOE, IMOYKOBAHME OJHO- M MHOTI'OKJIETOUHBIX, CIIOPOOOpa30BaHUE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHME OPraHU3MOB, €r0 3HAYEHUE IS
CEJIEKIIHH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECIONOTO.

Meiio3. Craaumnmeiiosa.llpoueccsl, npoucxoasimme Ha craausx Menosa. IloBenenue
xpoMocoM B Meio3e. Kpoccunrosep. buonoruueckuii CMbICI U 3HaY€HHE Meiio3a.

["ameTorenes — nporuecc 06pa3oBaHUs MOJOBBIX KJIETOK Y KHUBOTHBIX. [10J0BBIE *Kene3bl:
CEeMEHHUKHM H suYHUKH. OOpa3oBaHUE W Pa3BUTHE TIOJIOBBIX KIIETOK — rameT (CriepMaTo30ui,
AWIEKIeTKa) — CcHepMaToreHe3 ©  oBoreHe3d. OCOOCHHOCTHCTPOCHHUSASHUIEKICTOK U
criepmaro3onaoB.OmnoaorBopenue. [laprenorenes.

NunuBunyanpHOE€ pa3BuTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Ortanbel SMOPHOHANBHOTO PAa3BUTHSL Yy TO3BOHOYHBIX >KMBOTHBIX: IpOOJIEHHE, TacTpyJsIus,



opranorenes. [loctramOpuoHansHOe pa3BuTHE. THUIBI TOCTIMOPUOHAIBHOTO Pa3BUTHUS: MPSMOE,
HenpsiMoe (JIMYMHOYHOE). BnusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIOCOOHBIE
BBI3BIBATH BPOXKAEHHBIEC YPOJICTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 BETKOBOTO PACTEHHUS: CTPOCHHE CEMEHU, CTauU
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuips! 1 cxembl: «DOpMBI pa3MHOKEHHSI OpraHU3MOBY, «/[BoitHOE OII00TBOpPEHHE Y
LBETKOBBIX pacTeHUi», «BererarTuBHOe pa3MHOXEHUE pPACTCHUN», «JlelleHne KIIEeTKU
OakTepuit»y, «CTpoeHUE TMONOBBIX KIETOK», «CTpoeHHe XpOMOCOMB», «KIETOUHBIN MUK,
«Permmukanus [JTHK», «Mwuto3», «Meno3y», «lIpsmoe u Henpsmoe pa3Butue», «l'amerorenes y
MJICKOITUTAIOIINX U YeJIOBeKay, «OCHOBHBIC CTAIUU OHTOTECHE3a.

ObopynoBaHue: MHKPOCKON, MHUKporpenapaTsl «CriepMaTo30UIbl MIIEKOIMUTAIOIIETO»,
«slinexyeTka Miekonuraromeroy, «KaprnoknHe3 B KIETKax KoOpemka JyKa», MarHuTHas
Moenb-anmiaukanus «/lenenue knetkn», moaens JIHK, mogens meTadaszHoit XpoMOCOMBI.

JlaGopaTopHble U NpaKTU4YecKue padoThbi:

Jlaboparopnas padora Ne 3. «HabmroneHne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKpOIIpEnapaTax».

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

Tema 6. HacsiecTBEeHHOCTh U K3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTuku. Kcropusi pa3BuTug TreHEeTHKH. Poiab UUTOIOTHH |
SMOpHUOIIOTUY B CTAHOBJICHUU T€HETHKHU. BKiag pocCHIICKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TeHeTUKU (THOPUIOTOTUYECKHM, IUTOTeHEeTHYECKUH, MOJIEKYJISIpPHO-
reHeTu4eckuit). OCHOBHbIE T€HETUYECKHUE TOHATHUS. ['eHeTHUecKass CUMBOJIMKA, UCIIOIb3yeMasi B
cXemax CKpeIlMBaHU.

3aKOHOMEpPHOCTH  HAcJelOBaHUS  NPU3HAKOB, ycTaHoBieHHble [.  Menzgenem.
MoHoruOpuIHOe CKpelMBaHue. 3aKOH eIUHO00pa3us THOPHUIOB TTepBOro nokoseHus. [IpaBuio
JTOMUHHUPOBAaHUA. 3aKOH paCIICIUICHUS MpU3HAKoB. ['mmnore3a uuctoThl ramer. [lomHoe wu
HEMOJIHOE TOMUHHUPOBAHHUE.

JlurubpuaHoe  CKpellMBaHHWe. 3aKOH HE3aBUCUMOTO  HACJIEIOBaHHUS  MPU3HAKOB.
[{uToreHeTnueckne OCHOBBI TUTHMOPHUIIHOTO CKPEIIMBAHMA. AHAJIM3UPYIOLIEe CKpEIIUBAaHUE.
Hcnonp30BaHne aHAM3UPYIOMIETO CKPEIIMBAHMS [IJIsI ONIPEIeICHHSI TEHOTUIIA OCOOH.

CuerieHHOe HaclefoBaHue Tnpu3HakoB. Padora T. MopraHa 1o cCHEMJICHHOMY
HacJieIoBaHHIo reHoB. Hapyiienue cuenieHus reHoB B pe3ysibTaTe KPOCCUHIOBEpA.

XpoMocoMHasi TEOpHsl HACIEACTBEHHOCTH. [ eHeTHYeCKHEe KapThI.

I'eneruka mosia. XpoMOCOMHOE OIpENEIeHNUE Mojia. AyTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHsie W TeTeporaMeTHBIE OpraHuW3Mbl. HacimemoBaHue TPU3HAKOB, CIETUICHHBIX C
MIOJIOM.

N3menunBOCTh. BHbl ”3MEHUMBOCTHU: HEHACIEACTBEHHAs U HACJIEICTBEHHAs1. Poiib cpesbl
B HEHACJIEJCTBEHHOM HW3MEHUMBOCTH. XapaKTepHCTUKAa MOAU(DUKALMOHHOW H3MEHUYMBOCTH.
Bapuaunonnsiii psg v BapuanronHasi kpuBas. Hopma peaknuu npusnaka. KonudyecTBeHHbIE U
KaueCTBEHHBIC IPU3HAKU U X HOpMa peaknuu. CBOHCTBA MOTUPUKANMOHHONW U3MEHIHMBOCTH.

HacnencrBennas, i reHOTUNIMYECKasi, ©3MEHYMBOCTh. KoMOUHAaTUBHAST U3MEHYUBOCTD.
Meiio3 W TIOJOBOM TPOIECC — OCHOBa KOMOWHATHUBHOW M3MEHYMBOCTH. MyTalmoHHas
n3MeHYHBOCTh. Kiaccudukanus myTamnuii: TeHHBIE, XpPOMOCOMHBIC, T€HOMHBIC. YacTtoTa U



MPUYMHBI MyTalil. MyTareHHbsie (GakTopbl. 3aKOH TOMOJIIOTUYECKUX PSAIOB B HACIIECTBEHHOM
n3menunBoctu H. . BaBuiosa.

BHesiepHast Haca€1CTBEHHOCTh U N3BMEHYUBOCTbD.

I'enetnka uyenoBeka. Kapumorun uenmoBeka. OCHOBHBIE METOAbl TE€HETUKH YEJIOBEKA:
TeHEATOTHYCCKUN, OJNM3HEIOBBIM, IUTOTCHETUUECKHH, OWOXMMHYECKUH, MOJEKYJSPHO-
reHeTuueckuid. COBpEMEHHOE OINpeeieHUEe TEeHOTHUIA: IOJIHON€HOMHOECEKBEHHPOBAHUE,
TeHOTUIHpOBaHuEe, B ToM uucie ¢ nomombio [I[P-ananuza. HacnenctBennwle 3a0oseBaHus
YeJoBeKa: TeHHble OoJie3HH, OOJe3HH ¢ HACIEACTBEHHOW MpPeApacroioXeHHOCTHIO,
XpoMocoMHbIe 0Oose3Hn. ComaTHyecKHMe M TeHepaTHUBHbIE MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIMITEI 310pOBOTO 00pa3a KU3HH, TUATHOCTHKH, MPOPUIAKTHKN U JICUCHUS TCHETUUICCKUX
Oone3Hell. MennMKO-TeHETHYEeCKOe KOHCYJIBTUPOBAHHME. 3HAau€HHE MEIWIMHCKONW T'eHETUKU B
MPEIOTBPALICHUH U JICUEHUU TeHEeTUUYECKUX 3a00JIeBaHUI YeIoBeKa.

JdemoHcTpaumnu:

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

Tabmuipl u cxembl: « MOHOTHOPUIHOE CKPEIIMBAHUE U €TO IIUTOTC€HETUYECKAsh OCHOBAY,
«3aKOH pacHICIUICHHs] M €ro IMTOT€HETHYEeCKas OCHOBa», «3aKOH YHMCTOThI TaMeTy,
«urubpunnoe ckpeuBanue», «lluTomornyeckue OCHOBBI AUTHOPUIHOIO CKPEIIMBAHUSY,
«Merio3», «B3zanmoneicTBre ajieNIbHbIX F€HOBY», «I €HeTHnYecKue KapThl paCTECHUM, KUBOTHBIX
n 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTH HACJIEAOBAHMS, CLEIUIEHHOTO C IOJIOMY,
«KapuoTunsl 4YernoBeka U JKUBOTHBIX», «Buasl wu3MeHUHMBOCTH», «MoaudukalnoHHas
M3MEHUYUBOCTHY, «HacnenoBanue pesyc-dakrtopay, «l'eHeTnka rpymnm KpoBw», «MyTalnnoHHas
U3MEHYUBOCTBY.

O6opynoBanue: MoJeNH-aNIUINKAM «MoHOTHOpUIHOE CKpemuBanuey», «HemomHoe
JOMUHUpPOBaHUEY», «JurubOpunHoe ckpemmuBanue», «llepekpécT XpomMocom», MHUKPOCKON U
Mukponpenapat «Jpo3oduna» (Hopma, mytarmu (HOpMBI KPBIILEB M OKPACKH TeNa), repOapuit
«l"'opox moceBHOW».

JlaGopaTopHble U MpaKkTU4YecKue padoThbi:

Jlaboparopnast pabora Ne 5. «3ydeHue pe3yabpTaToB MOHOTHOPHUIHOTO U JUTHOPUIHOTO
CKpEeIIMBaHUA y IPO30(UIIBI HA TOTOBBIX MUKPOTpErapaTaxy.

Jlaboparopnas padota Ne 6. «M3yyeHre MoaupuUKaIMOHHON U3MEHUNBOCTH, TOCTPOCHUE
BAPUALIMOHHOTO PsI1a U BAPUALIMOHHON KPUBON.

Jlaboparopnas pabora Ne 7. «AnHamu3 wyTtamuii y Japo3oduiasl Ha TOTOBBIX
MUKpOIIpenapaTax».

IIpaxTnueckas padora Ne 2. «CocTaBiieHHE U aHaJIU3 POAOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiexkuiust opranu3MoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexkuus Kak HayKa U MpoIecC. 3apoKACHUE CEJEKIMU U noMecTukarusa. Yuyenue H. U.
BaBunoBa 0 LEHTpax NPOUCXOXKICHHS W MHOrooOpasus KyJIbTypHBIX pacTeHHil. LleHTpsI
MIPOMCXOXKICHUS TOMAIIHUX )KMBOTHBIX. COpT, OpOAa, IITAMM.

CoBpeMeHHbIE METOBI CeNEeKINH. MacCOBBI U WHAUBHIYAILHBI OTOOPHI B CEIEKITUU
pacTenuii u >kuBOTHBIX. OIIEHKa dKCcTephepa. bIM3KOPOACTBEHHOE CKPEIIMBaHUE — WHOPUIMHT.
Uwncras nuaMsa. CkpemmMBaHWEe YUCTBHIX JIMHWUK. [ereposmc, wim ruOpuHAsS —CHIIA.
Heponcteennoe ckpemmBanue — ayropuaunar. OtnanéHHas TtuOpuausanus U €€ YCIeXHu.
HckyccTBEHHBI MyTareHe3 W MOJYyYEHHUE TMOJUILIOUI0B. JIOCTHXKEHHMS CEJIEKIUH PAacTEHHU,
YKUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHonoruss kak oTpacib NPOU3BOJCTBA. ['€HHas WHXXEHepHs. DTamnbl CO3/IaHUS
pexombunanTHo JIHK u Tpancrennbix opranusmoB. Knerounas unxenepus. Knetounsle
KyJIbTYpbl. MUKPOKJIOHAILHOE pa3MHOKEeHHE pacTeHui. KioHupoBaHue BBICOKOMPOIYKTUBHBIX
CEIbCKOXO3SUCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHEe M dThdeckue mnpoomems.. MO —
TEHETUYECKH MOJAU(PUITIPOBAHHBIC OPTaHU3MBI.

JleMoHCcTpanmu:

[Toptpets: H. . BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, M. @. liBaHoB.

Tabmumpl 1 cxembl: kKapTa «lIeHTpBI MPOUCXOXKACHHUS W MHOT000paswsi KyJIbTYPHBIX
pacteHuit», «llopoabl 1oOMaNIHUX KUBOTHBIX», «CoOpTa KyJIbTYpHBIX pacTeHUi», «OTnanéHHas
ruOpuam3anusi», «Paboter akamemmka M. @. HBanoBay, «llomummonams»y, «OOBEKTHI
onorexHonorun», «Kierodnele KyJlbTypbl U KIOHHpOBaHHE», «KOHCTpYyHpOBaHHE M TIEPEHOC
T€HOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUIOJOB M KOPHEIUIONOB JAUKUAX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repbapuii «CenbCKOX03sIIICTBEHHBIE PACTEHUS.

JlaGopaTopHble U NpaKTU4YecKue padoThbi:

OKCKypcusi«OCHOBHBIE METOJIbI M JOCTHKEHHS CEJEKIMU PACTEHUH M KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, MJIEMEHHYI0 (hepMy, COPTOMCHBITATENBHBIN YYacTOK, B TEIUTMYHOE
XO03SIMCTBO, JIAOOPATOPHUIO arpOYHUBEPCHUTETA WIIM HAYYHOTO IIEHTPA)».

11 KITIACC

Tema 1. DBoaIonHOHHAS OHOJIOTHA.

IIpennocslIku BO3HMKHOBEHHS 3BOJIOLMOHHON TEOpUH. OBOJIOLUOHHAA TEOpHUS U €€
MecTO B OMOJIOTHH. BiMsHuE 3BOMIOLIMOHHOM TEOPUH HA pa3BUTHE OMOJIOTHU U IPYTHX HAYyK.

CunerensctBa »BoMOLMU. [laneoHTonormyeckue: MOCIEI0BATENBHOCT —IOSBICHUS
BUJIOB B MAJICOHTOJIOTMYECKOHN JIETOITUCH, TIepeXxoaHbie (opMbl. broreorpaduueckue: cxoacTBo
U paznuuue GayH u GIop MaTEpPUKOB U OCTPOBOB.

OMOpHOJIOTMYECKUE: CXOJACTBA M pa3inyMsl SMOPHUOHOB Pa3HBIX BUAOB IO3BOHOYHBIX.
CpaBHUTEIIbHO-AaHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJOTUYHbIE, PYIUMEHTApHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIIpHO-OMOXMMHYECKHE: CXOJACTBO MEXaHHU3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa0OJIMUYECKUX MyTeH y BCEX OpraHU3MOB.

OpomtoninonHass Tteopuss Y. [lapBuna. Ilpennoceiiky BO3HMKHOBEHHS JapBUHHU3MA.
JIBIDKyIIIMEe CHUJIBl  HBOJIONMM BHJIOB 1O JlapBuHY (M30BITOYHOE pa3MHOXKEHHE TIpH
OTPaHUYEHHOCTH PECypCOB, HEONpeAeNEHHas WM3MEHYHMBOCTh, OOpb0a 3a CyIIeCTBOBAaHWE,
€CTECTBEHHBII 0TOOD).

Cunrernueckas Teopus sBomtoiun (CTD) u e€ 0oCHOBHBIE MOJIOKECHHUS.

Muxkposomtonus. [Tomysius Kak equHUIA BU1a U 3BOJTIOIUH.

JBrxyue cuibl ((akTopsl) 3BOJIOIMUM BUJIOB B Hpupoae. MyTalMOHHBIA IMpolecc U
KOMOMHATUBHAs W3MEHUYMBOCTh. IlomynsnuoHHbBle BOJHBI W Jpeld reHoB. M3omsauus u
MUTpanus.

EcrecTBeHHbIil 0TOOp — HampaBisiomuil GaxkTop 3BoMOIUH. DPOPMBI €CTECTBEHHOTO
otOopa.

[IprcnocoOaeHHOCTh OPraHu3MOB Kak pe3yJbTaT 3Bosonuu. IlpuMeps! npucnocodnennii
y Opranu3mMoB. ApoMop(}03bl U UINO0ATANITALIIH.

Bun u Bunoo6pasoBanue. Kputepuu Buma. OcHOBHbIE (QOpMBI BHI000pa30BaHUS:
reorpaguueckoe, 3K0JI0rH4ecKoe.



MaxkposBomorus. PopMbl BONIONMH: (QHUIETHYECKas, TUBEPreHTHas, KOHBEPIeHTHAas,
napaensHas. HeoOpaTuMocTh 9BOTIOLINH.

[IpoucxoxaeHne  OT  HECMNEUHUATU3UPOBAHHBIX  MPEJIKOB. [Tporpeccupytomas
crienranu3anus. AJanTuBHAs paanalus.
JdemoHcTpaumnu:

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

Tabmumelt u  cxembl: «Pa3BuTHe oOpraHmdeckoro Mupa Ha 3emie», «3apoibIITn
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukcy, «®DopMbl OOprOBI 3a CYIIECTBOBAHHEY,
«EcrecTBennbii  0TOOp», «MHOrooOpasue copToB pacteHuid», «MHOrooOpasue Mmopos
KUBOTHBIXY, «Ilomynsiumy, «MyTanuoHHas U3MEHYUBOCTHY, «Apomopdho3bD»,
«nnoananrtanun», «OO0mas mereHepaius», «JBmxymmue cuiabl 3BomONMN», «Kapra-cxema
MapmipyTta myremiectBus Y. Jlapsuray, «boppba 3a cymectBoBanue», «IIpucmocobieHHOCTH
opranu3moBy, «['eorpaduueckoe BumooOpa3zoBaHmey, « IKOIOTUIECKOE BUO00Pa30BAHUE.

ObopynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPAacKH, HA0Op IJI0J0B U
ceMsiH, KoyuteKuus «[Ipumephl 3aluTHBIX MPUCTIOCOOICHHA Y )KHUBOTHBIX», MOJIENb «OCHOBHBIC
HATPaBIICHUS IBOIIOLUNY, 00bEMHAs MoJIeb « CTPOCHHE TOJIOBHOTO MO3Ta TTO3BOHOYHBIXY.

buoreorpaduueckas kapra wmwupa, koywiekuus «DOpMBI COXpPaHHOCTH HCKOIAEMbIX
KUBOTHBIX U pacTeHUil», Mojenb anmiukanus «llepekpéct xpoMocomy, BiIakKHBIE TpenapaThbl
«Pa3Butne Hacexkomoro», «Pa3ButHe nsArymkm», MukponpenapaTr «Jlpozoduna» (HOpMma,
MyTaIuu (OpMBbI KPBUTHEB U OKPACKH TEJA).

JlabopaTopHble M NpakTHYeCKUe padoThI:

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

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

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

JloHayuyHbIe TIPEACTABJICHUS O 3apOXKACHUH KU3HHU. HaydHble TUIIOTE3bl BO3SHUKHOBEHHUS
KU3HM Ha 3emiie: abMOoreHe3 W TMaHCIepMUsA. XHUMHUYECKas 3BOJIONHSA. AOHOTCHHBIM CHHTE3
OPraHWYECKUX  BEHIECTB W3  HEOPTAaHMYECKUX. OKCIEPUMEHTAIBHOE  IOJTBEPIKICHHE
XUMHUYECKOl sBomonu. HauanbHble 3Tansl Ouonoruyeckoit aBomounu. ['umoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BOSHMKHOBEHHE MPOTOKJIETKH. [lepBbie KIIETKH U UX
sBOMIOLMSA. POPMHUPOBAHKE OCHOBHBIX TPYII KUBBIX OPTaHU3MOB.

Pa3Butue >xu3Hu Ha 3emie mno spam u nepuonaM. Karapxeil. Apxeiickas u
npotepo3oiickast dpel. [laneo3oiickas spa U €€ NEepHOabl: KEMOPHIMCKUN, OPIOBUKCKUH,
CUIIYpUHCKHM, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKHH.

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

Kaiino3zoiickast a3pa 1 €€ nepro/ibl: MajeoreHOBbIA, HEOT€HOBBIN, aHTPOIIOTC€HOBBIH.

XapakTepucTuka KiIMMara M TeoJIOTMYECKHX IMporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
PacCTUTENBFHOTO W J>KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHudl Hu KUBOTHBIX. llosiBieHue,
pacuBET U BBIMUPAHUE TPYIII )KUBBIX OPTraHU3MOB.

Cucrema OpraHM4eCcKOro MUpa Kak OTpakeHHE BOJIIOLMHU. OCHOBHBIE CUCTEMATUYECKUE
TPYIIIIBI OPTaHU3MOB.

OBOJIIOLIMST  YeJlOBEeKa. AHTpPOMOJIOTHS Kak Hayka. Pa3BuTHe TMpejcTaBiICHUN O
MIPOUCXOXKICHUH YesloBeKa. MeTo bl n3yueHust anrponorexnes3a. CxocTBa U pa3auydMs 4eJIOBeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE TTOJI0KEHNE YEIIOBEKa.



JBwxynme cuiabl  ((akropel) aHTpornorenesa. HacneincTBeHHass HW3MEHYMBOCTh U
ecTecTBeHHbII 0TOOp. OO0IIeCTBEHHbII 00pa3 KU3HU, U3TOTOBJIEHUE OPYAUN Tpyia, MBIIIJICHUE,
peub.

OCHOBHBIE CTaAMM M BETBU HBOJIOLUM 4YEJIOBEKA: aBCTPAJIONUTEKH, UenoBeK yMelnbli,
Uenosek npsmoxondmuii, YenoBek HeaHaepTanbckui, YemoBek pasymublid. Haxomaku
HCKOIIaeMBIX OCTAaTKOB, BpPEMs CYIIECTBOBAaHHUSA, 00JacTh pacnpocTpaHeHUs,, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHSL.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIME pachl: eBpONeonaHas (eBpasuiickas), HErpo-
aBCTpaJionJiHast  (PKBaTopuaibHas), MOHTOJOMAHAS  (a3uMaTCKo-aMepHKaHcKas).  UepTbl
MPUCTIOCOOJIEHHOCTH MPEJICTaBUTENIEH YEJIOBEYECKMX pac K YCJIOBHUSAM CYIIECTBOBaHUS.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpaumnu:

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

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

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

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

[TpakTrnyeckas padora Ne 1. «/3yyeHHe MCKOMAEMbIX OCTATKOB PACTEHUN M KHBOTHBIX B
KOJUIEKIIHSAX).

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

Tema 3. OpranusMbl U OKpYy KaK0OLIas cpeaa.

Okoslorusi Kak Hayka. 3aJaud M pasfenbl 3KOoJIOrMu. MeToabl 3KOJOTMYECKUX
UCClIeIOBaHUH. DKOJIOrH4ecKoe MUPOBO33PEHUE COBPEMEHHOTO YeNIOBEKa.

Cpenpl  oOWTaHMS ~ OpraHM3MOB:  BOJHAs,  HA3eMHO-BO3JYIIHAs,  IIOYBEHHas,
BHYTPHUOpPraHU3MEHHasl.

Okonorudeckune ¢akropbl. Kmaccudurarmusi sxomorndeckux (akTopoB: aOMOTHYECKUE,
OMOTHYECKHE U aHTPOIIOTeHHbIE. J[eCTBHE HKOIOTHIECKUX (PAKTOPOB HAa OPTaHU3MBI.

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

buornueckne  ¢dakropel. Buasl OMOTHYECKMX  B3aMMOJCHCTBHI:  KOHKYpEHLHS,
XHUITHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusm, Koonepauus, MyTyaau3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaXJEOHMUECTBO). AMEHCANIM3M, HEUTpanu3M. 3HaYeHHE OHOTHYECKUX
B3aMMOJICHCTBUI JJIS CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOrMYECKHE XapaKTepUCTUKU nomyssiuud. (OCHOBHBIE TOKAa3aTeNMU IOMYJISLUH:
YHUCJIEHHOCTh, IJIOTHOCTb, POXKJIA€MOCTb, CMEpPTHOCTb, IPUPOCT, MHUTpanus. JluHamuka
YHUCICHHOCTHU MOMYJISLUU U €€ PEryJIsLHus.

JdemoHcTpaumnu:

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



Tabnuue! u cxemsl: kapta «lIpupoansie 306 3eMuny», «Cpeasl OOUTaHUS OPraHU3MOBY,
«Dotonepuoanzm», «llomymsumn», «3aKOHOMEPHOCTH pPOCTAa YHMCIEHHOCTU —MOMYJISLUU
uHOy30pun-Typenbkn», «llumessie nenmy.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

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

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

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

Tema 4. CoobmecTBa 1 IKOJTOTHYECKHE CHCTEMBbI.

CoobmectBo  opraHm3smMoB —  OwoneHo3.  CTpyKTypbl — OHOIlEHO3a:  BHIOBas,
IIPOCTPAHCTBEHHAs, Tpopuueckas (nuuiesas). Bunpl-nomuHanTel. CBsi3u B OMOLIEHO3E.

DKoJioruueckue cucteMbl (dKocucteMbl). [lonstre 00 3KocHCTEME W OHOTEOIICHO3E.
@OyHKIIMOHAIBHBIE KOMITOHEHTBI 9KOCHCTEMBI: TPOMYIEHTHI, KOHCYMEHTHI, DPEIyLEHTHI.
KpyroBopor BemecTB M MOTOK 3HEPrUU B sKocucteme. Tpoduyeckue (MUIIEBHIE) YPOBHU
skocuctembl. [lumeBble nenu M cetd. OCHOBHBIE IIOKa3aTeNM 3KOCUCTEMBL: OHoMmacca,
NOPOAYKIHUSA. DKOJOTWYECKHE NHpaMHJIbL: TPOAYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCHCTEM: YCTOMYUBOCTb, CAMOPETYIISIINS, pazBuTue. CyKIeccus..

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

AHTPOTIOTEHHBIE YKOCHUCTEMBI. ATPOIKOCHCTEMBI. Y pOOsKOocHucTeMbl. bronorudeckoe u
XO3s5IIICTBEHHOE 3HAaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopa3znoobpasue kak ¢akTop ycroiuuBoctu skocucteM. CoxpaHeHHe OHOIOTHYECKOro
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuipl, coctaB U CTpykTrypa Ouocdeps.
Kusoe BemiectBo U ero QyHkuuu. OcoOeHHOCTH OHOc(epbl Kak TI00aqbHONH 3KOCHUCTEMBI.
Jlunamuyeckoe paBHOBeCHE U oOpaTHas CBA3b B Omocdepe.

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

UYenoseuecTBo B Onochepe 3emin. AHTPOTIOTeHHBIE U3MEeHEeHUs B Onocdepe. [ modansHbIe
HKOJIOTUYECKUE MPOOIIEMBI.

CocyecTBoBaHNE NpUpOAbI U yenoBeuecTBa. CoxpaHeHne 6MOpa3HO00pa3us Kak OCHOBA
ycroitunBoctu 6uochepsl. OcHOBa pallMOHAIBLHOTO YIPABICHHUS MPUPOIHBIMH PECypcaMu U UX
ucnosib3oBanue. JloCTKeHst OMOJIOTUU U OXpaHa MPUPOIbI.

JdemoHcTpaumnu:

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

Tabmuubr u cxembl:«llumessie nenu», «bronenos: coctaB u cTpykrypa», «lIpupoansie
coobmiectBay, «llenn mnuranus», «Okonornyeckas nupamuaa», «buocdepa u UenoBEK»,
«DKOoCUCTeMa IIMPOKOJIMCTBEHHOIO Jieca», «DKOCUCTEMa XBOMHOro Jecay, «buolueHos
BOOEMa», «ArponeHo3», «lIpumepHble aHTPONOreHHbIE BO3ACUCTBUS Ha IPUPOAY»,
«BaxxHelmmue UCTOYHMKHU 3arpsi3HEHHs BO3JyXa M TIPYHTOBBIX BOI», «llouBa — BakHelas
cocTasisitomias 6uocheps», «PakTopsl Aerpaganuu nousy, «llapuukossiit 3pdexr», «DakTopsl
PannoaKTUBHOTO 3arpsisHeHUs1 Onocdeprl», «Odmas cTpykrypa ouocheps», «Pacrpoctpanenne
KM3HH B Onocdepe», «O30HOBBIN dKpaH Ouocheps», «Kpyrosopor yriepoga B O6uocdepey,
«KpyroBopoT a3oTa B mpupoze».

O6opynoBanue: MOJIETTL-AIINIAKAIINS «Tunmmugrie OHOIIEHO3EIY, repbapuii
«PactutensHble  cooOmiecTBa», Koiulekuuun — «buonenos3», «Bpemutenn — BakHEHIIMX



CEeNIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TIepOapuM M KOJUIEKUMH PACTEHHMH M  KUBOTHBIX,
MIPUHAIeKAIME K pa3HbIM 3KOJOTMYECKUM IpylaM oaHoro Buaa, Kpacnas kaura Poccniickoit
®eneparyn, U300paKEHUS OXPAHIEMBIX BHIOB PACTEHUH U )KUBOTHBIX.



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

Cormacao ®I'OC COO, ycraHaBnuBarmOTCS TpeOOBaHHWS K pe3yjabTaTaM OCBOCHUS
00yJaroIuMHUCs TIPOrpaMM CPEIHETO O0IIero 0O0pa3oBaHMs: JIMYHOCTHBIM, METANPEIMETHBIM 1
MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JHMYHOCTHBIX PE3YJIbTATOB OCBOEHUA MpeaMeTra «bHOJOTHs» BBIICICHBI
CIIEAYIOIIME  COCTaBIAIOLIME: OCO3HAHWE OOYyYaloUIMMUCS  POCCHUICKOM  Ipa’kIaHCKOM
UJIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CaMOCTOATEIBHOCTH M CaMOOIPEIEIICHHUIO,
HaJIp4Ype MOTHBaAIlUU K 06yqumo 6I/IOJ'IOFI/II/I, OECJICHApPaBJICHHOC Pa3sBUTHC BHYTPCHHUX
yOexaeHi THYHOCTH HAa OCHOBE KITFOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIIMNA Pa3BUTHS
OMOJIOTMYECKOr0 3HAHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYalOUIMXCs PYKOBOJCTBOBATHCS B
cBOEH JACATCIIbHOCTH OEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, MMpucymumMun CUCTEME
OMOJIOTHYECKOTO 00pa3oBaHMs, HAIWYME HSKOJOTHYECKOTO IMPABOCO3HAHMS, CHOCOOHOCTH
CTaBUTb LCJIU U CTPOUTDH JKU3HCHHLIC IJIAHBI.

JInyaoCcTHEBIC PE3YJIbTATBI OCBOCHHA IPCIAMETA «brnonorusy JOCTUTAalOTCA B C€AHMHCTBEC
y4eOHOM M BOCIUTATENbHON NEATEILHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUHCKUMU
COIUOKYJIBTYPHBIMH, UCTOPUIYCCKUMHU U NYXOBHO-HPABCTBCHHBIMU HCHHOCTAMM, IIPUHATBIMH B
o0miecTBe MpaBUiaMH M HOpPMamH TIOBEIEHHUS U CIOCOOCTBYIOT IMpoIleccaM CaMOMO3HAaHMS,
CaMOBOCIIUTaHUSI U CaMOPA3BUTHA, Pa3BUTHSA BHYTPEHHEW MO3MLUU JIMYHOCTH, NMATPUOTHU3MA,
YBaXEHHUA K 3aKOHY M IIPaBOIOPSAAKY, YEIOBEKY TpyJa W CTaplIEMy IIOKOJIECHHUIO, B3aUMHOIO
yBOKEHUS, OCEpeKHOr0  OTHOLIEHUS K  KyJIbTYPHOMY  HACIEAMI0 W  TPAAHIHSIM
MHOTOHAaIMOHAJIBHOTO Hapoaa Pocculickoit @enepauuu, Npupoae U OKpYKarollen cpene.

JInyaocTHBIC PE3YJIbTATBI OCBOCHHA y‘~I€6HOI‘0 npeamMeTa «bnonornsy JOJIKHBI OTpaXXaTb
TOTOBHOCTh U CIIOCOOHOCTH O0YYaIOUINXCS PYyKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpEHHEH
HOSHHI/I@ﬁ JIMYHOCTHU, CUCTEMOH IOEHHOCTHBIX OpHeHTaHHﬁ, IMO3UTHUBHBIX BHYTPCHHUX
yOexaeHUi, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSM POCCHUCKOTO  OOIIECTBa,
pacuIMpeHre >KMU3HEHHOTO ONbITa U OMbITa JAEITEIBHOCTU B IPOIECCE pealn3allid OCHOBHBIX
HaHpaBHeHI/Iﬁ BOCIIUTATEIILHOU ACATCIIBbHOCTH, B TOM YHCJIC B YaCTH.

1)rpaxaanckoro BOCIMTAHMSA:

COPMUPOBAHHOCTh T'PAKIAHCKOW TO3WIMM  OOydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOT'0 YJ€HA POCCUNCKOr0o OOIIECTBa;

OCO3HAaHHE CBOMX KOHCTHUTYLUHMOHHBIX NpaB U 00s3aHHOCTEH, YyBaK€HHE 3aKOHA H
MIPaBOIOPAAKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM NEATENHHOCTH MPU CO3AaHUU YUEOHBIX MPOEKTOB,
pelIeHnr Yu4eOHbIX U TO3HABATENIbHBIX 33/1a4, BHITOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH  OMPEAENATh COOCTBEHHYIO TMO3WIHI0 TI0 OTHOIIEHUIO K SBICHUSIM
COBPEMEHHOM KHU3HH U OOBACHATH €€;

YMCHUEC YUUTBIBATH B CBOHUX HGﬁCTBI/ISIX HCO6XOI[I/IMOCTB KOHCTPYKTUBHOI'O
B3aHMOIIeI>'ICTBI/I$I JIIOIIGI\/JI C pasHbIMHA y6e)KIIeHI/I$IMI/I, KYJbTYPHBIMU LCHHOCTAMU U CONHUAJIbHBIM
MTOJIOKEHUEM;



TOTOBHOCTh K COTPYJIHHYECTBY B TIPOIECCE COBMECTHOTO BBIMOTHEHHUS YYEOHBIX,
MO3HABATENIbHBIX W MCCIIENOBATENbCKUX 3a/lad, YBAXUTEIHHOTO OTHOIICHUS K MHEHUIO
OIITOHEHTOB TIPH 00CYKICHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTh K TYMaHUTapHOMN U BOJOHTEPCKOM NEATENbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCUMCKON TPaTaHCKOW UACHTUYHOCTHU, TATPUOTU3MA, YBAKECHHS K
CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH Iepena PoanHOM, ropmocTu 3a cBOil kpail, CBOIO
Ponuny, cBO S3BIK U KYJIBTYPY, MPOIILJIOE U HACTOSAIIEE MHOTOHALIMOHAIBLHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OIIEHWBATh BKJIQJ POCCUUCKUX YYEHBIX B CTAaHOBICHUE W Pa3BUTHE
OMOJIOTHH, TOHUMAHUS 3HAUYEHUSI OMOJIOTHH B MIO3HAHUU 3aKOHOB MPUPO/IbL, B )KU3HHU YeJIOBEKa U
COBPEMEHHOTO OOIIECTBA;

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

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

OCO3HaHHUE JYXOBHBIX IIEHHOCTEH pOCCUHCKOro HApOaa;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO ITOBEICHHS;

CIIOCOOHOCTH OIICHMBATh CHUTYAIlMIO0 U NMPUHUMATh OCO3HAHHBIC PEIICHHSI, OPUCHTHPYSICH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U 1IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOTO OyAyLIero;

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

4) 3cTeTHYECKOr0 BOCTIUTAHMS:

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

MOHMMAaHKE YMOLIMOHAILHOTO BO3/IEUCTBUS AKUBOU MPUPOABI U €€ IEHHOCTH;

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

5) ¢usuyeckoro BocnuTaHusi, (GOPMHPOBAHUS  KYJbTYPbI 310POBbS U
IMOIUOHAIBLHOIO 0JIATONOJIYYHS:

MOHMMAaHHE U peanu3alus 3J0pOBOro U 6e30macHoro oopasa *u3HU (30POBOE MHUTAHUE,
COOJTFOICHHE TUTHCHHYECKUX TIPABWI M HOPM, COATaHCHPOBAHHBIA PEKHUM 3aHATHH U OTABIXA,
perymsipHass (uU3MYECKass AaKTUBHOCTH), OEPEKHOTO0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOILIEHUS K COOCTBEHHOMY (DPU3HUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

MOHUMAHWE 1IEHHOCTH TIPaBUJ WHAWBUIYAIBHOTO ¢ KOJUJIEKTMBHOTO O€30MacHOTO
MOBE/ICHUS B CUTYAIIUAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAaHWE TOCTEACTBUA M HEMPUSTHS BPEIHBIX MPUBHIYEK (YHOTpPEOIEHUS aJKOroJs,
HapKOTHUKOB, KYpEHHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAaHUE IIEHHOCTH MAacTePCTBa, TPYI0JI00HE;

TOTOBHOCTH K aKTUBHOM JCSITEIBHOCTU TEXHOJIOTMUECKOU U COIMATbHOM HAMPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHHUIMHPOBATh, IUJIAHUPOBATH U CAMOCTOSITENIbHO  BBINOJHSITH  TaKylo
NESITETHLHOCTD;



HMHTEpeC K pa3nuyHbiM cdepam MpodeccrnoHaNIbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BBIOOp OyayIeit mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI;

TOTOBHOCTb M CIOCOOHOCTh K 00Pa30BaHUIO W CaMOOOpPA30BAaHMIO HAa MPOTSHKEHHH BCEH
KU3HY;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

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

MOBBIIIIEHUE YPOBHS JKOJOTHYECKOW KYyIbTyphl: MPHOOPETEHHE OMbITA TUIAHUPOBAHUS
MOCTYNKOB U OLICHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOILIEH CPeIbl;

0CO3HaHUE TI00albHOI0 XapaKkTepa SKOJIOTHUECKHUX Ipo0JIeM U IMyTel UX pelieHus;

CIIOCOOHOCTH HCIIONB30BATh MPUOOPETAEMbIC NMPU U3yUYCHUU OMOJIOTHH 3HAHUS U YMCHHSI
IpU pelleHuu MpoOJeM, CBA3aHHBIX C PALMOHAIBHBIM IMPUPOAOIOIB30BaHNEM (COOII0IeHUE
MpaBUJI TOBEICHHUSI B MPHUPOJIC, HANPABJICHHBIX HA COXPAHEHHE PABHOBECHUS B DKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHOochepsl);

aKTUBHOE HENpPUATHE IEHCTBUM, MPUHOCAIIMX BpEI OKPYKAIOIIEH NPUPOIHON cpene,
yMEHHE TPOTHO3UPOBATH HEOIArONPUSATHBIC HKOJIOTHUYECKUE MOCISACTBHS MPEIIPUHUMAEMBIX
JNEUCTBUN U IIPEAOTBpAIIaTh UX;

HaJU4HMe Pa3BUTOTO HKOJOTHYECKOTO MBIIIJIEHUS, HKOJIOTHYECKON KYJIbTYPhI, OIBITA
NESTEIPHOCTH  DKOJOTHYECKOM  HANpaBJIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMHU B
MTO3HABATEJIBHONW, KOMMYHMKAaTHBHOW M COLMAJIbHOW NPAKTUKE, TOTOBHOCTH K Y4YaCTHIO B
MPAKTUYECKOU JIESITETBHOCTH IKOJIOTMYECKON HAMPABIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKd © OOIIECTBEHHOW MPAKTHUKH, OCHOBAaHHOIO Ha JHMAJOre KYJbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B IOJUKYJIBTYPHOM MHPE;

COBEPIIIEHCTBOBAHME SI3bIKOBOW U YUTATEIHCKON KyJIbTYPhI KaK CPEJICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TTO3HAHUS MUDA;

MOHUMaHWEe crenupuKr OWOJOTHU KaK HAyKH, OCO3HaHUA €€ ponu B (HOPMHUPOBAHHH
paIOHAIbHOIO HAYYHOI'O MBILIUICHHUS, CO3JaHUH LEJIOCTHOTO MPEICTaBICHUS 00 OKPY KaIOIIEM
MUpEe KakKk O €IWHCTBE TMPHUPOAbI, YelOoBeKa U O0OIlecTBa, B TMO3HAHUU TMPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuu MpobdIeM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOSKIEHHOCTh B 3HAYUMOCTU OWOJIOTHH JJIsi COBPEMEHHOW IMBIIN3AINN: O0ECTICUCHUS
HOBOTO YpPOBHSI Pa3BUTHS MEIUIIUHBI, CO3/IaHUE TEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTh pecypcHbie MpoOJIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA IMyTEH BBIXOJIA U3 TII00ATBHBIX
9KOJIOTUYECKUX MPOoOJieM U obecrieueHus nepexoaa K yCTOWYUBOMY Pa3BUTHIO, PAIlMOHAIIBHOMY
MCIOJIb30BAaHUIO MTPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJIYYCHUH OMOJIOTMUECKUX 3HAHWUU B IEJSX MOBBIMICHUS OOIICH
KyJbTYpbl, €CTECTBEHHO-HAy4YHOH T'PaMOTHOCTH, KaK COCTABHON YacTH (PYHKIIMOHAIBHON
IrPaMOTHOCTH O0yu4aronuxcs, GopMupyeMoil pu u3yueHuu OUOJIOTHH;

MMOHUMAaHHE CYIIHOCTH METOJOB ITO3HAHMS, MCHOJb3YyEeMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIONIb30BaTh TMOJy4YaeMble 3HAHUS Ui aHaIW3a W OOBSICHEHUS SBJICHHIA
OKPY’KAIOIIET0 MHpa U TPOUCXOASIIMUX B HEM HW3MEHEHHH, yMEHHUE JellaThb O00OCHOBaHHBIC
3aKJIFOUCHUST Ha OCHOBE HAyYHBIX (DAKTOB M HMEIONIUXCS JaHHBIX C IENBI0 TOJYYCHHUS
JIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUSA JUISl pELIeHHS
mpo0JieM B peasbHBIX )KU3HEHHBIX CUTYAIIHSIX;



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

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHHUIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHMW 110 OWOJIOTUM B COOTBETCTBHH C >KU3HECHHBIMH
MOTPEOHOCTSIMU.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeaMeTHble pe3ysibTaThl OCBOEHHs yueOHOro mnpeamera «bBHOJOTHsD BKIIOYAIOT:
3HAYMMble I (OPMUPOBAaHUS MHUPOBO33PEHHUS OOYYAIOUIMXCS  MEXIUCIHHUILTUHAPHBIE
(MexnpeaMeTHbIE) 00ILIeHay YHbIe TOHATHS, OTPAXKAIOLIHE LIEJIOCTHOCTh HAYYHOH KapTHHBI MUpa
U cnenu(uKy METOZ0B IMO3HAHMS, HUCIIOJIB3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHHUE, TPOIECC, CHCTeMa, HAy4HBIH (DaKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEopHsl, UCClel0BaHue, HAOMIOEHNE, U3MEpEeHHe, SKCIEPHUMEHT M JpPYTuX), YHUBEpCaJbHbIE
yueOHbIe JeHCTBUS (MO3HAaBaTeIbHbIE, KOMMYHUKATUBHbBIE, PETYJISTHUBHBIE), 00ECIeUnBarOIIne
¢dopmupoBaHre (YHKIMOHAIBHONW TI'PAaMOTHOCTH M COLHMAIBHOW KOMIETEHIMHOOYYaroLIUXCH,
CIOCOOHOCTh o0yyaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUTMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHUBEpCAIbHbIE Yy4yeOHbIe JACHCTBHS B MO3HABATEIBHOM U
COLIMAJIbHON NPAKTHKE.

MertamnpeaMeTHbIe pe3yJIbTaThl OCBOCHHS IPOTPaMMBbl CpeTHEro o0Imero oOpa3oBaHUs
JOJKHBI OTPayKaTh:

OnJaieHHe YHUBEPCAJIBHBIMH Y4eOHBIMH NI03HABATEIbHBIMH /ICHCTBHSAMM:

1)0a3oBble JornyecKue AecTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBaTh W aKTyalu3upoBaThb HpoOJjeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCTOJb30BaTh IpPHU OCBOCHWU 3HAHUM NPUEMBI JIOTMUECKOTO MBIIIICHUs (aHAIu3a,
CHHTE3a, CpaBHEHHUS, KiIAacCUPUKAIMUU, OOOOIIEHHS), PACKpbIBATh CMBICI OHOJIOTHYECKUX
MOHSTHUN (BBIIEIATH UX XapaKTEpHbIE PU3HAKH, YCTAHABINBATh CBA3H C APYTUMHU NOHITUIMHU);

ONpENEIATh LENU JIeATENbHOCTH, 3a/]aBas MapaMeTpbl M KPUTEPUU HUX JIOCTHXKEHUS,
COOTHOCHTB PE€3yJIbTaThl I€ATEIILHOCTH C MOCTaBIEHHBIMU LIETSIMH;

UCIIOJIb30BaTh OMOJIOrHMYECKUe MOHSATUA Uid OOBSCHEHUS (aKTOB M SBICHUIN >KUBOU
HPUPOIBI;

CTPOUThH JIOTUYECKUE pacCyXJeHHs (MHIYKTHBHbIC, JAEIYKTHUBHBIE, [0 AaHAJIOIUN),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHBOPEUYHUS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHNPOBATH
BBIBOJIbI M 3aKJIFOUEHHS;

MPUMEHSTh CXEMHO-MOJIEJbHBIE CPEACTBA Ul MPEICTaBICHMs CYIIECTBEHHBIX CBSI3€H U
OTHOUICHUN B M3YyYaeMBbIX OMOJIOTHYECKHUX OOBEKTaX, a TaKKe MPOTHBOPEYUI pazHOro poja,
BBISIBIEHHBIX B PA3JIMYHBIX MH()OPMAIIMOHHBIX HCTOYHHKAX;

pa3pabathIBaTh IUIaH pelIeHHs IPOOJIeMbl C yUETOM aHalIM3a UMEIOIIMXCS MaTepHaIbHBIX
Y HEMaTepUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JAEATEIbHOCTb, OLIEHUBATb COOTBETCTBHE PE3YJbTATOB ILIEISAM,
OLIEHHUBATh PUCKU MOCIEACTBUN AESTEIbHOCTH;

KOOPJMHUPOBATh W BBINOJIHATH PAabOTy B YCJIOBUSAX pPEAJbHOIO, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX IPo0JIeM.

2)0a30Bble UCCJIeN0BATEIbCKUE TeHCTBUS:



BJaJIeTh HaBBIKAMU Y4E€OHO-HCCIIEIOBATENbCKOM U MPOEKTHOU JEATEIbHOCTH, HaBBIKAMU
paspemieHus: mpoodieM, CIOCOOHOCTBIO U TOTOBHOCTBHIO K CAMOCTOSITEILHOMY TIOMCKY METO/IOB
pelIeHus MPaKTHYECKHUX 3a1a4, IPUMEHEHHIO Pa3IMYHBIX METOOB ITO3HAHUS;

UCTIOJIB30BaTh PAa3lIMYHbIC BHIBl ACATEIBHOCTH MO TMOJYYSHHIO HOBOTO 3HAHUS, €ro
WHTEPIpETANNH, MPEOOPa3OBaHUIO W MPUMEHEHHUIO B YYEOHBIX CHUTYalWsIX, B TOM YHUCIE TPU
CO3JIaHMH YYEOHBIX M COIIMATBHBIX IPOCKTOB;

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

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 33/a4M B 0Opa30BATEIbHOM AEATENBHOCTU U
KU3HEHHBIX CUTYalUsX;

BBISIBIIATh  TIPUUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3WPOBATh 3aJady, BBIABUIaTh
THIIOTE3y e€ pelIeHHs, HaXOIUTh apryMEHTHI ISl JIOKa3aTelIbCTBA CBOMX YTBEPKICHUH,
3aJ1aBaTh MapaMeTPhl U KPUTEPUHN PEIICHUS;

AHAJTM3UPOBATh TMOJYYCHHbIE B XOJ€ PpCIICHUS 3aJa4dl Pe3yJIbTaThl, KPUTUYCCKU
OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3MUPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHTYyallUsIM, OLICHUBATh PUOOPETEHHBII OMBIT;

OCYILIECTBIIATh 1IE€JICHANPABICHHBIN MOMCK IMEpeHOca CPEeACTB M CIIOCOOOB JEHUCTBHUS B
MpoeCCUOHANIBHYIO CPEy;

yMeTh TEPEeHOCUTh 3HAHWA B TIO3HABATENBHYI0 M  IPAKTHYECKyl0  00JacTu
KHU3HEEATCITLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUTaTh HOBBIC HJCH, TpEJlaraTh OPUTHHAIBHBIC TOAXOJbI W PEIICHHUS, CTaBUTh
poOJIeMBI M 33]1a49H, TOITYCKAIOIINE allbTePHATUBHBIC PEIICHHUS.

3) paGora ¢ nHopmanueii:

OpPHEHTUPOBATHhCS B Pa3IMUYHBIX MCTOYHHMKAX HMH(popManuu (TeKcTe yueOHOro mocodwus,
HAYYHO-TIONYJISIPHOW JIUTEpaType, OMOJOTHYECKUX CIIOBAPSAX M CIIPABOYHHUKAX, KOMIBIOTEPHBIX
0a3ax maHHBIX, B MHTepHeTe), aHaIM3UpPOBATh HMH(MOPMAIMIO PA3TUYHBIX BUAOB U (opm
NPECTaBICHUS, KPUTUIECKU OLIEHUBAThH €€ IOCTOBEPHOCTh M HEMPOTHBOPEYHBOCTD;

dbopMyIHpOBaTh 3ampOCHl M TMPHUMEHSATH pa3IMYHBIE METOJABI TNPH IOWCKE W OTOOpE
Ouosornveckoit nHpopmaIru, HeOOXOIUMOH JUTsI BEITIOTHEHUS YYeOHBIX 33/1a4;

npuoOpeTaTh OMBIT HCIOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIB30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

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

WCIIOJIb30BaTh HAyUYHBIM SI3bIK B KA4yeCTBE CpEJCTBA NpH padboTe ¢ OHOJIOTHYECKOM
HHpOpMaNel: TPUMEHITh XUMHYECKHe, (DU3MYECKHe W MaTeMaTU4YeCKHe 3HAKW W CUMBOJIBI,
dbopmynel, a00OpeBUaTypy, HOMEHKJIATypy, HCIOIb30BaTh W TPEOOpa3oBbIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEICTBA HATJISITHOCTH;

BJIAJICTh HABBIKAMHM pACIO3HABaHWUS M 3allUThl WHPOPMANUHU, WHPOPMAIMOHHOM
0€30MaCHOCTH JIMYHOCTH.

OBJiajieHHe YHUBEPCAIBHBIMM KOMMYHUKATHUBHBIMM el CTBUSIMU:

1)o0menne:

OCYIIECTBIISATh KOMMYHHKAIIMU BO BCeX c(epax >KU3HHU, aKTUBHO Y4acTBOBAThH B JHAJIOTe
WINA JUCKYCCHU TI0 CYIIECTBY 00CYXKIaeMoil TeMbl (YMEHHE 3allaBaTh BOMPOCHI, BHICKA3hIBAThH
CYXJIEHUS OTHOCHUTEIIHO BBITIOJHEHUSI TMpe/UIaraéMoi 3aJadyd, YYWTHIBATH HWHTEPECH U
COTJIACOBAHHOCTH TO3UIUH PYTUX YYACTHUKOB JHAJIOTra WIH JUCKYCCHH);



pacrio3HaBaTh HeBepOalibHbIE CpeICTBa OOLICHMS, MOHMMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS! KOH(PIUKTHBIX CUTYaIlNi, YMETh CMATYATh KOHMIUKTHI 1
BECTH IIEPErOBOPHI;

BJIQJIETh Pa3IMYHBIMU CIOCOOAMU OOILEHUS U B3aUMOIECHCTBHS, TIOHUMATh HAMEpPEHHS
JPYTUX JIIOJIEH, IPOSBIATh YBAKUTEIBHOE OTHOILIEHUE K COOECETHUKY U B KOPPEKTHOU (opme
(bopMyIIHpPOBaTh CBOU BO3PAKEHHUS;

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

2)coBMeCTHAS 1eATEJIbHOCTh:

MOHMMATh M MCHOJIb30BaTh NPEUMYIIECTBA KOMAHIHOM M MHAMBUAYaJIbHON pabOTHI MPHU
peleHn OMOIOTUYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh PUMEHEHHUS TPYIOBBIX
(dhopm B3aUMOJIEHCTBUS MPU PEIICHUH YIEOHOU 3a/1auu;

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

MPUHUMATh LEJIU COBMECTHOM JESITENbHOCTH, OpPraHU30BBIBATH M KOOPAMHUPOBATH
JNEUCTBUS N0 €€ JOCTHXKEHHUIO: COCTABJATH IUIAH JEUCTBUM, PacHpelessaTh POJd C YUYETOM
MHEHHUH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM paboThI;

OLIEHMBATh KA4E€CTBO CBOETO BKJIaZa M KaXJIOTO yYAaCTHHKA KOMaH/BI B OOIIUI pe3ysbTar
110 pa3paboTaHHBIM KPUTEPUSIM;

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

OCYLIECTBISATh TO3UTUBHOE CTPATETMYECKOE TIOBEACHUE B pA3JIMYHBIX CUTYalUsX,
MIPOSIBIISATH TBOPUECTBO M BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

OgnajgeHHne YHHBEPCAJbHBIMHU PeryJIsiTHBHBIMH JeHCTBUSIMHU:

1)camoopranuszanus:

HCIOJIb30BaTh OMOJIOrMYECKHE 3HAHUS JJIs BBIABIECHUS NpoOJeM M HUX pelIeHus B
KU3HEHHBIX M yUE€OHBIX CUTYaIHsX;

BbIOMpATh HA OCHOBE OMOJOTMYECKHX 3HAHHI 1€JIeBble U CMBICIOBBIE YCTAHOBKH B CBOUX
JNEHCTBUSIX U IMOCTYNKax MO OTHOLIEHUIO K KMBOM IPUPOJIE, CBOEMY 3/I0POBBIO U 30POBBIO
OKPY’KaIOIIHNX;

CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENbHYIO IESTENbHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh H (OPMYITUPOBATH COOCTBEHHBIC 3a/la4yll B OOPa30BATENBHOW [EATEIBHOCTH H
KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO COCTABIIATh IUIaH PEUICHUsI MIPOOJIEMbI C YUETOM UMEIOLINXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M IPEIIOYTECHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

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

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBAThH (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOH 3PYIUIMU B PAa3HBIX 00IACTIX
3HaHU, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTeIbHBIN U KyJIbTYpHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTH, OLEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIETSAM;



BJIaJIeTh HAaBBIKAMU 1T03HABATEIbHON peQIIEeKCUU KaK OCO3HAHMSI COBEPILAEMBIX JCHCTBUIM
W MBICJIMTCJIIBHBIX MMPOLECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ, HCII0JIBb30BaTh HpI/IéMI)I pe(i)J'IeKCI/II/I
JUI OLIEHKHU CUTYAaI[H, BBIOOpa BEPHOT'O PEIICHHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHUKEHHUIO;

IIPUHUMAaTh MOTHUBBI U apIYMEHTBI IPYTUX NP aHAJIU3E PE3yJIbTaTOB ACATEIIbHOCTH;

3)npunsaTHe ce0 M APYrux:

NPUHUMATh ce0s, TOHUMasi CBOM HEJAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHUBBI U apI'YMEHTBI APYTUX IIPH aHATIU3€ PE3YIbTaTOB AEATEILHOCTH,

MIPU3HABATh CBOE MPaBO U MPaBO JAPYTUX Ha OIINOKY;

pa3BUBATH CIIOCOOHOCTH TOHUMATh MUP C ITO3UINH JPYTrOro YeIOBeKa.

MNPEAMETHBIE PE3YJIBTATbHI

[IpeameTHbIe pe3ynabTaThl ocBoeHUs mporpamMbl COO mo 6uosiornu Ha 6a30BOM YPOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npeamera «buonorusy HaydHble 3HaHUS, YMEHUS U
croco0bl JEeWCTBUI MO OCBOCHMIO, WHTEpPHpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUIbBI
JESTEeIbHOCTH 10 MOJYYEHHUI0 HOBOTO 3HaHMS M MPUMEHEHUIO 3HAHUHN B pa3IMYHBIX YUEOHBIX
CUTyallUsX, a TaKKe B pealbHBIX >XU3HEHHBIX CHUTYyallUsX, CBA3aHHBIX C Owuonorueil. B
porpamMMe IpeMeTHbIEC Pe3yJIbTaThl IPEACTaBICHBI [0 roJjaM 00yueHUs..

[IpenMeTHble pe3yabTaThl OCBOECHUsA YyuyeOHoro mnpeamera «buonorus» e 10 knacce
JOJKHBI OTPayKaTh:

C()OPMHUPOBAHHOCTh 3HAHMH O MeCTe€ M POJM OHMOJIOTMU B CHUCTEME HAy4YHOTO 3HAHUSA
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHMU COBPEMEHHOM €CTEeCTBEHHO-HAYyYHOW KapTHHBI MHUpa U
HaYYHOT'O MUPOBO33PEHUs, O BKJIaJle POCCUMCKHUX U 3apyOeXHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE
Ouosioruy, QyHKIIMOHAILHONW I'PaMOTHOCTH YeJlOBeKa JUls PeleHNs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh CO/EpKaHHE OMOJIOrMYeCKHX TEPMHHOB M MOHATHUM: JKU3Hb, KJIETKA,
opranusM, Merabonmu3Mm (0OMEH BeWeCTB M IpeBpallleHHe dSHEpruH), TOMEoCTas3
(camoperynsauusi), YpOBHEBass OpraHu3alMdsg  JKUBBIX  CHUCTEM, CaMOBOCIIPOM3BEICHHE
(penpoayKiust), HacJIeACTBEHHOCTh, K3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHHE u3jaraTb OHOJIOTMUYECKHE TEeOopuu (KJIEeTOYHas, XpPOMOCOMHAas, MyTallMOHHAsd,
LEHTpajbHas J0rMa MOJeKyJspHoi Ouomnorum), 3akoHsl (I'. Menaens, T. Moprana, H. U.
BaBuioBa) u yuenus (o neHTpax MHOrooOpasus U MPOUCXOXKAEHUS KyJIbTypHbIX pacTenuit H. 1.
Basuiosa), onpenensTh rpaHHLbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHE BIIaJIeTh METOJaMHM HAy4YHOTO NO3HAHUS B OMOJIOTMH: HAOJIIOJEHUE W ONMHCAHUE
KMBBIX CHUCTEM, IIPOLIECCOB U SBJICHWH, OpraHM3alUs W MPOBEACHUE OHOJIOTHYECKOTO
SKCIIEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyUYEHHBIX PpEe3yJbTAaTOB, MCIIOJIb30BAHHBIX HAYUHBIX IOHATHUH,
TEOPHi U 3aKOHOB, YMEHHE JeIaTh BEIBOJbI HA OCHOBAHUM MOJYUYEHHBIX PE3yJIbTaTOB;

yYMEHHE BBIIEIATh CYLIECTBEHHBIE MPHU3HAKKW BHPYCOB, KIETOK MPOKAPUOT M IYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHA BEILECTB U
IPEBpallleHHs] SHEPTUM B KIETKe, (OTOCHMHTE3a, MIACTUYECKOTO M HHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, Meii03a, OIJIOJOTBOPEHHS, PAa3MHOXKEHUS, UHIUBHIYyaJIbHOTO Pa3BUTHUS
opranusma (OHTOT€HE3);

yMEHHE NPUMEHAThH MOJTYYEHHbIE 3HAHUA 711 00OBSCHEHUS OMOJOTMYECKUX MPOLIECCOB U
SIBJIIGHUH, NI IPUHATUS TPAKTUUECKUX PELICHUI B OBCETHEBHOM KU3HU C 1I€JIbI0 00eCTIeUeHUS
0€30IIaCHOCTH CBOEr0 370POBbS M 3/I0POBbS OKPYXKAIOUIMX JIIOJEH, COOJIOAEHHUS HOPM



TPaMOTHOTO TIOBEACHUS B OKPYKAIOIMIEH NPUPOIHON cpele, MOHMMAaHHE HEOOXOAUMOCTH
WCIIOJIb30BaHUS JOCTHIKCHHI COBPEMEHHON OHMOJIOTMH W OMOTEXHOJIOTHH IS PalliOHAIBLHOTO
MIPUPOJIOTIONE30BAHUS;

yMEHHE pellaTh »JJIEMEHTapHble Te€HEeTHYeCKHe 3aJaud Ha MOHO- W JAUTHOpUIHOE
CKpCIIMBaHUE, CICTUICHHOE HACJICIOBAHUE, COCTABIISATH CXEMBbI MOHOTHOPHIHOTO CKPCIIHBAHUS
JUIS TIpe/icKa3aHus HacleAOBaHUs TPU3HAKOB Y OPraHU3MOB;

yMEHHE BBINOJHATH JTaOOpaTOpHbIE U MpaKTHUecKue paboThl, cOOII0aTh MpaBuia MpU
pabote ¢ yueOHBIM U 1a00paTOpHEIM 000pYI0OBAHUEM;

yMEHHE KPUTHUYECKH OLIEHWBAaTh M HWHTEPIPETUPOBATh WHEPOPMAIUIO OHOIOTHYECKOTO
COJIEpKaHUsl, BKIIOYAIONIYIO TICEBJIOHAYYHBIC 3HAHHS W3 PA3NIMYHBIX UCTOYHHKOB (CpeicTBa
MaccoBod WH(MOPMAINH, HAYYHO-TIOMYJISIPHBIE MaTepUaibl), ITUYECKUE aCTIEKThI COBPEMEHHBIX
UCCIIeIOBaHUM B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/aBaTh COOCTBEHHBIE THCHMEHHBIE U YCTHBIE COOOIICHUS, 0000IIas
OMONOTHYecKyl0 HMH(POPMAIIMI0 W3 HECKOJIBKHX HCTOYHUKOB, TPAMOTHO HCIOIb30BATh
MOHATUHHBIN anmapat OHOJIOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOCHUS YyuyeOHOro mnpeamera «buonorus» 6 11 knacce
JOTKHBI OTPaXKaTh:

c(hOPMUPOBAHHOCTh 3HAHHA O MECTE€ W POJIM OMOJOTHMH B CHCTEME HAyYHOTO 3HAHHS
€CTECTBCHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTCCTBCHHO-HAYYHOW KApTHHBI MHpa H
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKUX U 3apyOEKHBIX YUEHBIX-OHOJIOTOB B pa3BUTHE
owonoruu, GyHKIIMOHAIEHOW IPAMOTHOCTH YEJIOBEKA JIJIsl PEIICHHUS JKU3HCHHBIX 33]1aY,

YMEHHE PacKpbIBaTh COJIepP:KaHe OMOJIOTHYECKUX TEPMUHOB U TIOHSATUI: BUJ, MTOMYJISIHS,
reHO(OH/, DBOJIONHUS, JBIKYIIME CHJIBl ((aKTOpbI) SBOJIONHMH, MPUCIIOCOOICEHHOCTh
OpPraHW3MOB, BHUI000pa3oOBaHUE, OJKOJOTHMYECKHe (aKTOpPhl, HKOCHUCTEMa, IMPOAYICHTHI,
KOHCYMEHTBI, pEAYIIEHTHI, [N MUTaHUs, SKOJOTHYecKas mupamMuaa, OuoreoreHo3, onocdepa;

yMEHHE W3jIaraTh OwWooruueckue Tteopun (dBomonuonHas teopus Y. JlapsuHa,
CHUHTETUYECKast TEOPHS HBOJIIOIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxojcrea K. M.
bopa, dyepenoBanus rinaBHbBIX HampaBieHW W mytei 3Bomtonmu A. H. CeBeprioBa, ydyeHHs O
ounocdepe B. . Bepranckoro), onpenensTs TpaHUIlbl 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
BEeITMYMHAMHU, OOBSICHEHHE TONYYEHHBIX PEe3ylbTaTOB, HCIIOJNB30BAHHBIX HAYYHBIX MOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BEIBOJIBI HA OCHOBAHUH TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIISITh CYIIECTBEHHBIC MTPU3HAKU CTPOCHUS OMOJIOTHYECKHX OOBEKTOB: BUIIOB,
MOMYJISIUM, TNPOAYIEHTOB, KOHCYMEHTOB, pEAYyLEHTOB, OHOTeOIeHO30B U DKOCHUCTEM,
0COOEHHOCTH  TIPOIECCOB:  HACJEICTBEHHOH  W3MEHYHMBOCTH, €CTECTBEHHOTO  OTOOpa,
BUI000pa30BaHus, MPHUCIOCOOICHHOCTH OPraHU3MOB, NEHCTBUSI HKOJIOTUYECKUX (aKTOPOB Ha
OpraHHU3MBl, IEPEHOCa BEIIECTB M MOTOKA SHEPTUU B SKOCUCTEMAaX, aHTPOIIOTEHHBIX U3MEHEHHIA
B DKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OWOTEOXUMUYECKUX ITUKIIOB B
ouocdepe;

YMEHHE TPUMEHSAThH TOJYYCHHBIC 3HAHUS JJISI OOBSICHEHUS OMOJOTUYESCKUX MPOIECCOB H
SIBIICHUH, JIJIS1 IPUHSATHS TPAKTHUSCKUX PEIICHUH B TTOBCETHEBHOM KU3HU C IIEJIbI0 00CCTICUeHUS
0€30MacHOCTH CBOETO 37I0POBbSI M 3J0POBbS OKPYKAIOUIUX JIOAEH, COOIMIOACHHUS HOPM
IPaMOTHOTO TIOBEJCHHUS B OKPYXKAIOIMIEH NTPHPOIHON cpeje, MOHUMAaHWE HEOOXOIUMOCTH



UCTIOJIb30BaHUS JTOCTHKEHHH COBPEMEHHO 6uosiorun JUIst panroHaIHLHOTO
MIPUPOIONOJIL30BAHUS;

yMEHHME pellaTh 3J€MEHTapHble OMOJOTMYECKHE 3aJaud, COCTaBJIATh CXEMBbI IEepeHOoca
BEIIIECTB M SHEPTHH B SKOCHCTeMaX (IIeTIH MUTAHUS ),

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

yYMEHHE KPUTHYECKH OILIEHHMBAaTh U HHTEPHPETHPOBaTh HMH(OPMAIMIO OHOIOTMYECKOro
COJZIepKaHUsl, BKJIIOYAIOUIYIO TICEBJOHAYYHbIE 3HAHUS W3 PA3IUYHBIX HCTOYHUKOB (CpelcTBa
MaccoBOW WH(OpPMAalUK, HAyYHO-NOIYJSPHbIE MaTepuallbl), paccMaTpUBaTh TJI00aTbHBIC
AKOJIOTMYECKHE MPOOIEMBbl COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Konn4yectBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Konrtpoabusie | IIpakTnyecku
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI e padoThI
pecypcsbl
but6mmoreka [{OK
1 bronori kax Hayka 2 1 0-5 https://m.edsoo.ru/7f41¢292
2 JKuBbie cucTeMbl U X OpraHU3aIUs 1 bubmoreia HOK
https://m.edsoo.ru/7f41¢292
. bubnuorexa IIOK
3 XHUMHUYECKUHN COCTAB U CTPOCHUE KIIETKH 8 1 1 hitps://m.edsoo.ru/7f41c292
4 KusHeneaTeabHOCTh KIIETKHA 6 bubmorexa TIOK
https://m.edsoo.ru/7f41¢292
5 Pa3smHOXeHMe U HHANBUAYATbHOE pa3BUTHE 5 | bu6muoreka [JOK
OpraHU3MOB https://m.edsoo.ru/7f41¢c292
6 HacnenctBeHHOCTh M1 K3BMEHYMBOCTD g 15 bubnuoteka [JOK
OpraHU3MOB https://m.edsoo.ru/7f41¢c292
. Cenekiust opranu3mMoB. OCHOBBI 3 1 bubnuoteka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
8 PeszepBHO eBpems 1 bubnmorexa LIOK
https://m.edsoo.ru/7f41¢292
34 , u3 HUX
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 14 o 3 4

OJTYJTIO




11 KUIIACC

Kosmn4yecTBo 4acos DJIeKTPOHHbIE
HaunMeHoBaHue pa3/iesioB U TeM (uu¢posbie)
Ne i/ Kontpoabnbie | IIpakTHueckue
NMPorpamMmblI Bcero o0pa3zoBaTeIbHbBI
padoTbI padoThI
epecypchl
bu6mmoreka [IOK
1 ] o 9 1 1
BOTIOMHMOHHAN DHOJOTHA https://m.edsoo.ru/7{41cc74
5 Bo3HUKHOBEHME U pa3BUTHE KU3HH HA 9 | 0.5 bubnuoreka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opra"uusMmel ¥ OKpyIKaromas cpeaa 5 1 bubmmorexa [IOK
p Py Hast cped https://m.edsoo.ru/7f41cc74
4 Coo0111eCTBa U DKOJIOTHUECKUE CUCTEMBI 9 1 bubmotexa [IOK
B https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHO eBpeMA https://m.edsoo.ru/7f41cc74
34 . u3 HUX
BIIEE KOJIMUECTBO HACOB IT ’
OBIII 01 CTBO €O 0 14 gacoB o 3 2.5

[NPOT'PAMME

MOYJTIO




INIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
No KoanuecTBouacoB JlaTa
JJIeKTPpOHHBIE HU(POBBIE 00pa3oBaTeIbHbIE
n/ Tema ypoka Bcer Kontpoabubl | IlpakTtuyeckn | H3YyY€HH
pecypcsl
n 0 e padoThI e padoThbl s
bubmnoreka [IOK
Buonorus B cucteme Hayk 1 https://m.edsoo0.ru/863e612
2https://m.edsoo.ru/863e632a
MeTobI TO3HAHUS KUBOU
npuposl. [Ipaktuueckas pabora
No 1«1
(VICTIOTRIOBAMIE 1 0.5 Bubnmorexa [IOK hitps:/m.edsoo.ru/863e6122
pa3IMYHBIX METOJOB MPHU
U3YYCHUU OMOJIOTHICCKIX
00BEKTOBY
BxoaHoi MOHUTOPHHT 1 bubnuoreka L{OK https://m.edsoo.ru/863e6564
Moayas 1
XHUMUYECKUI COCTaB KJICTKH. 1 bubnmuoteka I{OK https://m.edsoo.ru/863e674¢
Bona u MuHepanbHbIE COTH
M 2
oAy aIe 1 Bbu6muoreka LIOK https://m.edsoo.ru/863e6b72
benku. CocTaB u cTpoeHne OEIKOB
Moayas 3
depMeHTbI — OHOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
pabora Ne 1 «M3yuenue 1 0.5 bubnmoreka [{OK https://m.edsoo.ru/863e6b72
KaTaJIUTHYECKON aKTHBHOCTH
dbepMeHTOB (Ha MpUMepe aMuiIa3bl
WJTM KaTajasbl)»




Moayasb 4
VYrineBonsl. JInnuael

bubmuoteka I{OK https://m.eds00.ru/863e¢6870

Monyasb 5
Hyxkneunoseie kucinotel. ATO

bu6mmoreka LIOK https://m.edsoo.ru/863e6d5c

Moayan 6
I/ICTOpI/ISI U MCTOABI U3YYCHUA
KJICTKH. KJ'ICTO'—IH&?[T@OPI/IS[

Bbu6mmoreka LIOK https://m.edsoo.ru/863e6e88

10

Monyas 7
KieTka xak iejoctHas JKuBas
cucremMa

11

Moay.as 8
Crpoenue
AYKAPUOTUYECKONKIIETKHU.
JlaGopatopHas paborta Ne 2
«3ydyeHue cTpoeHus KIETOK
pacTeHHi, )KUBOTHBIX, TPHOOB U
OaxTepuii Mol MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax U ux
OIHMCAHUEN

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863e6ff
Ohttps://m.edsoo.ru/863e716¢

12

KonTpoubHnas padora 3a 1
noJyroaue

bubmuoreka I{OK https://m.eds00.ru/863e¢766¢

13

Moayab 9
dotocunTe3. XeMOCHHTE3

bu6mmoreka [IOK https://m.edsoo.ru/863e7¢98

14

Moayas 10
DHepreTUYecKuii 0OMeH

bubmuoteka [{OK https://m.edsoo.ru/863e7aae

15

Moayas 11

JKM3HEHHBIN [TUKIT KIIETKU.

0.5

bubmnoreka LIOK https://m.edsoo.ru/863e7dc4




Jlenenue kiaeTku. MuTo3.
JlaGopaTtopHnas pabota Ne 3
«Habmroneare MUTO3a B KJIETKAX
KOHUYMKA KOpEIIIKa JIyKa Ha
TOTOBBIX MUKPOIIpENapaTax»

Moayasb 12

16 buocunTes 6enka. Peakiyst bu6mmoreka LIOK https://m.edsoo.ru/863e796¢

MaTPUYHOTO CUHTE32a
17 Mozyae 13 bu6mmoreka LIOK https://m.edsoo.ru/863e796¢e
Tpancasus — OuocunTes 6enka

Moayas 14

18 Hexnerounsie ¢hopmbl )KU3HU — bubnnoreka L{OK https://m.edsoo.ru/863e7540
BUPYCHI
®dopMbI pa3MHOKECHUS Bubmmorexa LIOK

19 S — https://m.edsoo.ru/863e81b

6https://m.edsoo.ru/863e831e

20 Meiio3 Bbu6nuoreka LIOK https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE
TIOJIOBBIX KJIETOK.
Omo10TBOpEHHE.

21 JlaGopaTtopHnas pabora Ne 4 0.5 bubnuoreka L{OK https://m.edsoo.ru/863e81b6
«M3y4deHne CTpOCHHUS MOJIOBBIX
KJICTOK Ha TOTOBBIX
MHKpOTIpenapaTax»»

gp | MmmmmmAyameHoe passmtie Bu6nmotexa LIOK https:/m.edsoo.ru/863e8436
OpPTraHU3MOB

23 I'enetnka — Hayka o bubnmoreka LOK https://m.eds00.ru/863e8612

HaCJICACTBCHHOCTH U




N3MCHYHNBOCTH

24

3aKOHOMEPHOCTH HaCJIEIOBAHUS
npu3HAaKoB. MOHOTHOpUIHOE
CKpelllMBaHNe

bubmnoreka LHOK https://m.edsoo.ru/863e8878

25

JuruOpuaHoe cKkpemnBaHue.
3aK0H HE3aBHCUMOTO
HaCJIeI0BaHUS PU3HAKOB

bubmuoreka I{OK https://m.edsoo.ru/863e¢89a4

26

CuemieHHOE HAcCJIe/I0BaHHE
npusHakoB. JlaboparopHas
pabota Ne 5 «M3yuenue
pe3yabTaTOB MOHOTUOPHUIHOTO U
JTUTHOPUTHOTO CKPEIIMBAHUS Y
Ipo30(UIIBl Ha TOTOBBIX
MUKpOIIpenapaTax»

0.5

bubmuoreka I{OK https://m.edso0.ru/863e8c60

27

I'enetuka nosna. Hacnenosanue
MPU3HAKOB, CLIETNIEHHBIX C
[IOJIOM

Bbu6nuoreka LIOK https://m.eds00.ru/863e8c60

28

N3MeHYnBOCTSD.
HenacnencrBeHHassM3MEHYMBOCT
b. JlJabopaTopnas padora Ne 6.
N3ydenue MmonupuKamoHHON
U3MEHYHMBOCTH, IOCTPOCHUE
BapUaLMOHHOIO Psia U
BapUaLlMOHHON KPUBO»

0.5

bubmuoreka I{OK https://m.edsoo.ru/863e8efe

29

HacnenctBenHast U3MEHYHBOCTb.
JlaGopatopHas pabota Ne 7.
«AHanu3 MyTanuil y 1po30Qpuisl
Ha FOTOBBIX MHUKpOIpenapaTax»

0.5

bubmuoteka [{OK https://m.edsoo.ru/863e8efe




30 IIpoMeskyTOUHAsI aTTeCTALUS bu6mmoreka LIOK https://m.edsoo.ru/863e8d78
PesepubIil ypok. O60611eHIE
31 o TeMe «HacnenctBeHHOCTh U 1
U3MEHYHUBOCTh OPTaHU3MOBY
32 Cenexkuus KaK HayKa v IPoIecc 1 bubmuoteka [{OK https://m.edsoo.ru/863e¢9214
M
33 CTOAR I I[OCTI/DK? e 1 bubmuoteka I{OK https://m.edsoo.ru/863e¢9214
CCJICKIIMM PACTCHHI 1 KHBOTHBIX
b
34 MOTEXHOTIOTIL KAl OTpacit® 1 Bu6miorexa [TOK https://m.edsoo.ru/863¢9336
TIPOU3BOICTBA
34, u3
OBIIEE KOJIMYECTBO YACOB I1O | nux 14
I[TPOI'PAMME 1o

OJ1yJIIO




11 KUIIACC

KoandyecTBO 4acoB

Mara JIeKTPOHHBIEe NN (pPOBbIE
n | Tema ypoka KonTpobu IIpakTHyeckue
Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE pecypchl
/ ble padoThI padoTsI
n
1 3 N 1 bubmuoreka [JOK
e€ n3ydeHus
BOJHOIL I METOAM y https://m.edsoo.ru/863ea20e
’ B . 1 bubmuoreka [JOK
XOXHOH MOHHTOPHHT https://m.edso0.ru/863e9570
3 Monyas 1. | bubnuorexa [[OK
MUKpPO3BOITIOLIUS https://m.edsoo.ru/863e9cle
Moayas 2.
) [Torrymsimst kKak 3J'Ii}\{/[€6HTapHa$I GI[I/IHI/éIIa . 1 os BuGmiorexa LIOK
BHAA 1 SBOIOLHH. 7400paTopias pabota 2 ) https://m.eds00.ru/863e¢99¢6
1 «CpaBHEeHHE BUIOB 1O
MOP(OTIOTHUECKOMY KPUTEPHUIO)
M .
5 1 onyab 3 ( errapibie daxTops) | bu6mmoreka [IOK
HTapHbIC (PaKTOPbI
PHYTIEE GHITHL LTTEM P P https://m.edsoo.ru/863e9da4
HBOJTIOIIAN
6 Monayas 4. | bubnuorexa [JOK
EcrecTBeHHbI 0TOOp 1 ero Gopmbl https://m.edsoo.ru/863e9ed0
7 Monayas 5. 1 0.5 bu6nuoreka [JOK

Pesynbratsl 3BOMIIOLUN:
IpUCIOCOOIEHHOCTh OPraHU3MOB U
BUI000pazoBanue. JlaboparopHas padora Ne
2 «Onucanue npucnoco0JICeHHOCTH

https://m.edsoo.ru/863e9fde




OpraHusma 1 €€ OTHOCUTEIBLHOIO

XapakTepay
2 Mopnyas 6. bubnnorexa [JOK
HamnpaBnenus u myTH MaKpO3BOJIOIIHHI https://m.edsoo.ru/863e9cle
9 Moayas 7.
HeobpaTumocTs 3BOMIONINN
Monayas 8.
10 HcTopus >xu3HU Ha 3eMiie U METO/IbI €€
U3YYCHUS
1 KontposabHasi padora 3a 1 mosyroaue bubnuorexa [JOK
https://m.edsoo.ru/863eaSabd
12 Monyas 9. bubmuorexa [{OK
['unoTe3pl IPOUCXOXKACHUS )KUZHU Ha 3eMIIe https://m.edsoo.ru/863eabbe
Mopnyas 10.
13 Pasgz;me KHU3HU Ha 3emiie [0 3pam U 0.5 Brbmmorexa IOK
https://m.edsoo.ru/863ea8bc
nepuoam
Mopnyas 11.
OCHOBHBIE TaITbI YBOJIOIIH PACTUTEIHLHOTO
14 Y ’KMBOTHOT'O MUpA. Hpa;ITHqECKa;I pabota Brbmiorexa LIOK
https://m.edsoo.ru/863ea48e
Ne 1 «M3yueHne UCKOMmaeMbIX OCTaTKOB
pPacTeHUH U )KUBOTHBIX B KOJIICKITUSIX)
15 Moayas 12. bu6nuoreka [JOK
DBOITIOLIMS YeIOBEKa (aHTPOTIOTeHE3) https://m.edsoo.ru/863eac2c
16 Moayas 13. bu6nuoreka [JOK
JIBmxytue cuibl (pakTopbl) aHTPOIOTEHE3a https://m.edsoo.ru/863ead44
17 Mogayas 14.
OcHOBHBIE CTaJINU IBOJIOLUHU YETIOBEKA
18 UYenoBeyeckue pachkl U NPUPOIHBIE bubmuorexa [JOK




azarnTalnry 4€JIO0BCKa

https://m.edsoo.ru/863caea?

PesepHbIif ypok. O60011eHE IO TEME

19 «BO3HUKHOBEHNE U Pa3BUTHE KU3HU Ha
3emuie»
20 DKOJIOTHsI KaK HayKa
Cpenpl OOUTaHUs U SKOJIOTHUECKUE bubnmnoreka [JOK
21
(bakTopsI https://m.edsoo.ru/863eafec
Abuotuueckue daxktopsl. JlaboparopHas
pabota Ne 3. «Mopdonornueckue
2 OCOOEHHOCTH PACTCHHI M3 Pa3HBIX MECT 0.5 bubmuoreka [[OK
obutanusy. JlaboparopHas padota Ne 4. https://m.edsoo.ru/863eb10e
«BnusiHMe cBeTa Ha POCT U pa3BUTHE
YEPEHKOB KOJIEYCa»
bu6mmoreka [JOK
23 buotiieckie GakTopel https://m.eds00.1ru/863eb348
OKOJIOTUYECKHE XapaKTEPUCTUKU
24 nonyJsiiun. [Ipaktrueckas padota Ne 2 0.5
«IToacYET MIOTHOCTH MOMYJIALIMI Pa3HBIX
BHUJIOB PACTEHUI»
bu6mmoreka [IOK
25 Coob1iecTBa OpraHu3MoB — OUOIIEHO3 hitps:/m.edsoo r/863cb46a
26 DKOJOTUYECKHE CUCTEMBI (IKOCHCTEMBI) bubmorexa OK
https://m.edsoo.ru/863eb46a
OCHOBHbIE TIOKA3aTeNId SKOCUCTEMBI.
27 Dxonoruyeckue nupamuasl. CBoMcTBa bubmmorexa [IOK
https://m.edsoo.ru/863eb5Sfa
skocucreM. Cykieccus
28 [IpupoaHbie 3KOCHCTEMBI
29 IIpomeskyToUuHas1 aTTecTAIIMS




bruocdepa — rmobanpHas IKOCHCTEMA

bu6nmoreka [JOK

30 3emin 1 https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS ) bubnuorexa [JOK
ouocdepsl https://m.edsoo.ru/863ebd16
32 YenoseuecTBO B OnMochepe 3eMiaun 1
1 CocyiecTBOBaHUE TPUPOJBI U 1 bubnmnoreka [JOK
YeJIoBeUeCTBa https://m.edsoo.ru/863ebale
34 Pe3epBHbIii ypok. O600111€HNE TEMBI |
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YYEBHO-METOJMUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI 1J151 VUEHUKA

buonorus. O6mias 6uonorus. 10-11 ki1.: yueOHUK A 0011€00pa30BaTeNbHBIX YUPEKISHUI

/ A.A.Kamenckuii, B.B.Ilaceunuk, A.M.Py06roB: - M., [IpocBemenue. 2022.

METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA

bornanosa T.JI., ConomoBa E.A. buonorus. CnpaBoYHMK [UIsl CTAapLIEKIACCHUKOB H
noctynarmommx B By3sl. — M.: ACT-nipecc, 2006.

3. Bonrosa N.B. COopHuk 3aaa4 no o6mmeit Ouonoruu it nocrynatouux B BY3e1. — M.
Onnxc 21 Bek, 2005.

4. 3axapoB B.b., MamontoB C.I'., Connrn HU. Ob6mas 6uonorus: Yueb. nns 10 — 11 xo.
obmeobpazoar. Yueb. 3aeaenuit - M.: [poda, 2005.

5. Puc D., Crepubepr M. Ot kierok kK aroMam: MIumocTpupoBaHHOE BBEACHUE B
MOJIEKyJIIpHYt0 6uosoruto: Ilep ¢ anrn. — M.: Mup, 1988.

6. CyxoBa T.C., Ko3nosa T.A., Conunn H.W. O6mas 6uomnorus. 10 — 11 ki.: PaGouas
TeTpaab K yueOHuky / moxa pea. B.b. 3axapora. — M.: JIpoda, 2003.

7. VYpoku o6meit Ouonorun: Ilocobue st yumrtens / B.M. Kopcynuckas, I'.H.
Muponenko, 3.A. MokeeBa, H.M. Bep3unun. — M.: [IpocBemenue, 1986.

8. Kpukcynos E. A., Ilaceunuk B. B. Dxomorus. 10 (11) kmacc: VYueb. mns
omeoOpa3oBart. yueb. 3aBefieHui. S-¢ u3., fopad. M.: [Ipoda, 2001. — 256 ¢

9. Peiimepc H. ®@. Kpartkuii cinoBapb 6nonorudeckux TepMuHOB: KH. s yuurens. — 2-e

m3a. M.: Ilpocsemenue, 1995. —

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Enunas komtexnus LHudposeix O6pazoBaTenbHbix PecypcoBy (Habop nudpoBEIX pecypcoB K
yueOHukaMm uauu [Tonomapesoit M.H.) (http://school-collection.edu.ru/).
9.www.bio.lseptember.ru— razera «buonorus» -npuiioxeHue K «1 ceHTs0psa».
10.http://bio.1september.ru/urok/ -Marepuansl k ypoky. Bce paboThl, Ha OCHOBE KOTOPBIX
co3maH cailt, Obuin omyOnuKoBaHbl B rasere "buosorusa". ABropamu caiita mnpojenaHa
OonbiIas paboTa M0 CUCTEMATU3UPOBAHUIO TA3E€THBIX CTaTei ¢ y4y&TOM ILKOJIBHOM yueOHOM
nporpaMmel 1o npeamery "buonorus".

11. www.bio.nature.ru — Hay4yHbI€ HOBOCTH OUOJIOTHH

12.http://ebio.ru/ - DnexTpoHHbIN yueOHUK «buonorus». ConepxXut Bce pazzeisbl OUOIOIHU:
00TaHUKY, 300JI0T'HI0, aHATOMUIO U (DU3HOJIOTHIO YENIOBEKA, OCHOBBI IIUTOJIOTUU U T€HETHKH,
SBOJIIOIMOHHYIO TEOPHUI0O M DKOJOTHIO. MOXeT OBITh pPEeKOMEHJOBAaH YYalluMCS IS
CaMOCTOSITENIbHON PaOOTHI.

13.http://www.gbmt.ru/ - T'ocynapctBennslii buonoruueckuii myseit um. K. A. Tumupszena.
Buptyanbhbie sxckypeun: JKuBoTHble B Mudax u jerenaax, KuBotHsle-crpoutenu, 3abora
o mnoroMmctBe, OmacHble >xuBOTHBIE. Lludposbie komuu ¢GoHma mMy3es MOTryT OBITh
UCIIOJIb30BaHbl B KAUECTBE WILTIOCTPALIUI



https://www.google.com/url?q=http://www.gbmt.ru/&sa=D&ust=1566810486919000
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https://www.google.com/url?q=http://www.bio.nature.ru&sa=D&ust=1566810486918000
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&ust=1566810486917000
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