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INOACHUTEJIBHAS 3AIINCKA

[Ipu pazpaboTke mnporpamMMbl o OHMOJIOTMH TEOPETUYECKYIO OCHOBY MJISi OMpeesieHus
MOAXO0JI0B K (opMHpOBaHUIO cojepx)aHUs ydeOHOoro mnpeamera «buonorus» cocraBuiu:
koHuenryaiabHbie mojoxkeHus ®I'OC COO o B3auMooOYCIOBICHHOCTH II€JCH, COACpIKaHUs,
pe3ynbTaToB 00ydeHUss U TPEOOBAHUN K YPOBHIO IMOATOTOBKH BBIMTYCKHUKOB, IOJIOXKCHHS 00
o0IMX LEesIX ¥ MPUHIUNAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMbl CPETHErO
obmero obpaszoBanusi B Poccuiickoit depeparium, a TakKe MOJOKESHHS O CHeUpuKe OUOIOTHH,
e 3HAUYECHUWU B TMO3HAHUU KUBOW MPHUPOABI U 00ECNEUYEHHUU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacCHO Ha3BaHHBIM IOJIOKEHUSAM, ONPEAETICHBl OCHOBHBIC (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTUH U €€ CTPYKTYpa.

[IporpamMma o 6uonoruu Aaét mpecTaBiIeHue o0 HeNsIx, 00 o0uieil crpaTeruu ooy4yeHus,
BOCIIUTAaHUsI M PA3BUTHS OOyYarOMIMXCS CpeacTBaMu ydyeOHoro mnpenmera «buomorusy,
ompezenseT o0sg3aTeNbHOE TNPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpYy, paclpeleieHHue I0
paszenaM U TeMaM, PEKOMEH]IyEMYIO IOCIIEI0BAaTeIbHOCTh U3y4Y€HUs y4eOHOro marepuania c
y4ETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, TOTUKH 00pa30BaTEIbHOIO IMpoliecca,
BO3PACTHBIX 0COOEHHOCTEH 00yJarOLIIXC .

B mnporpamMe 1o OHOJOTHMHM TaKXKe YYUTHIBAIOTCS TPEOOBAaHUS K IIAHUPYEMBIM
JMYHOCTHBIM, METANpeJMETHBIM M MPEIMETHBIM pe3yjibTaraM oOydeHus B (opMupOBaHUH
OCHOBHBIX BHJIOB yUeOHO-IT03HABATEIIBHOM JEATEIbHOCTH/yUEeOHBIX NEHCTBUN 00YYaIONIMXCS 10
OCBOCHHIO COJICpKAHUS OMOJIOrMYECKOTr0 00pa30BaHuUs.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BBIi ypOBEHb) pealM30BaH MPHHIIUI
IPEEMCTBEHHOCTH B H3y4YeHUM Ouojoruu, Oyarojapss uYeMy B HeH MpOCMaTpUBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHHM, CBS3aHHBIX C (POPMHPOBAHHMEM €CTECTBEHHO-HAYyYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX OpUEHTAlM¥  JINYHOCTH, OKOJOTMYECKOrO  MBIIUIECHUS,
IPEJICTAaBICHU O 3J0pOBOM 00pa3e JKM3HM U OEpeXHbIM OTHOIIEHHEM K OKpy Karollen
npupoaHoii cpene. IloaTomy Hapsay ¢ u3ydyeHHEM OOLIEOMOIOTHYECKUX TEOpHUH, a Takke
3HaHUH O CTPOEHUH KUBBIX CCTEM PA3HOT'0 PAHTra U CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B HUX
IPOIIECCOB B MPOrpaMMe MO OHOJIOTMU YJEIEHO BHHUMAaHHE HCIHOJIb30BAHHMIO IOJYYEHHBIX
3HaHUN B IOBCEIHEBHOM KM3HU AJIs1 pEIICHUs IPUKIIAJHbBIX 33/1a4, B TOM 4Hcie: TPo(UIaKTUKN
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKa, MEIUKO-TEHEeTHYECKOrO0  KOHCYJIbTUPOBAHMS,
000CHOBaHHUS 3KOJOIMUYECKH L€JIeCO00pPa3HOro MOBEIEHUS B OKpY’KalOIIEeH NMPUPOIHON cpere,
aHaJIN3a BIMSHMS XO3AMCTBEHHOM NEATENbHOCTH YEJIOBEKAa HA COCTOSHUE NPUPOJHBIX U
MCKYCCTBEHHBIX IKOCHCTEM. YCWJIEHHE BHHUMAaHMs K NPUKIAJAHON HAIpaBIEHHOCTH Y4eOHOTO
npeamera «bUOJIOrHs») NMPOJUKTOBAHO HEOOXOIUMOCTBbIO 00ECTeueHHsl YCIOBUM Ul pelIeHus
OJIHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJIBHOTO OMOJIOTMUYECKOro 00pa3oBaHus, KOTOpask Mpearoaaraet
dopmupoBaHre y OOy4aroIUMXCs CIIOCOOHOCTH afaNnTUPOBATbCS K M3MEHEHHUAM TUHAMUYHO
Pa3BUBAIOILETOCSI COBPEMEHHOI'O MHpA.

buonorus Ha ypoBHe cpeiaHero o0miero odpa3zoBaHMs 3aHMMaeT BaxkHoe MecTo. OHa
oOecnieunBaeT (QopMUpoBaHUE y OOydYalOIIMXCs MPEICTaBICHWH O HAayyHOM KapTHHE MHpa,
pacupsieT 1 00001aeT 3HaHU O )KUBOI MpUpPoe, €€ OTIIMYUTEIbHBIX TPU3HAKAX — YPOBHEBOM
OpraHW3alliil W DSBOJIIONWHW, CO3MaéT YCIOBHS Ui TIO3HAHUS 3aKOHOB YKHBOW TPHUPOJIBI,
¢dopmupoBaHuss (PYHKIMOHAIBHOM T'PaMOTHOCTH, HaBBIKOB 37I0POBOTO M Oe3omacHoro obpasza
KU3HU, SKOJOTUYCCKOI'O MBIIIJICHUA, IECHHOCTHOI'O OTHOIICHUA K JKUBOU npupoac U 4CJIOBEKY.

bonbiioe 3HaueHue OMONIOTHA UMEET TaKXKe JUIsl pPEIIeHHs BOCIMTATENbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHEro oouiero o0Opa3oBaHus, couuann3auuu odyuatomuxcs. M3yuenue
Ouosorun obecreunBaer YCIIOBHS JUTSt (hopMupoBaHUs WHTEJUIEKTYaJIbHBIX,



KOMMYHHMKAIIMOHHBIX U MH(QOPMAIIMOHHBIX HABBIKOB, ACTETUYECKOM KYJIbTYpbI, CIOCOOCTBYET
MHTETpaluy OMOJIOTHUECKUX 3HAHUU C MPEICTaBICHUSAMHU U3 JIPYTUX Y4€OHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpaduu. HazBanHbie MM0OJI0KEHUS O MTpeIHa3HAYCHUH Y4eOHOTO
npeamera «buonmorus» CoOCTaBWIM OCHOBY Ui OIpEICNICHUS MOJIXOAOB K OTOOpY u
CTPYKTYPUPOBAHHIO €TO COAEPIKAHUS, ITPEJICTABICHHOIO B IPOrpaMMe 10 OMOJIOTHH.

OTt60p conmepkanusi yueOHOTO mpeamMera «buosiorus» Ha 6a30BOM YPOBHE OCYIICCTBIEH
C TIO3UIUH KYJIBTYPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPBIM O0YYAIOIUECs JTOKHBI
OCBOWTH 3HAHUS M yMEHUS, 3HAYMMbIC I (DOPMHUPOBAHMS OOIEH KYJIbTYPHI, OMPEISIIIONINE
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPY’KAIOIIEH NPUPOIHON cpene, BOCTpeOOBaHHBIC B
MOBCETHEBHOM JKM3HHU W MPAKTHYECKOU JaesTelbHOCTH. Oco00e MECTO B ATOM cHUcTeMe 3HAHUU
3aHMMAIOT DJIEMEHTBl COJIEPIKAHUs, KOTOpPhIE CIy>)KaT OCHOBOW i  (OPMHUpPOBAHUS
MPEACTABICHUH O COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTHHE MHpPa M IEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONINX I'YMaHU3AIUNA OMOJIOTHYECKOro 00pa3oBaHUsl.

CtpyKTypHpOBaHHE COJEpKaHUSI Y4EeOHOro MaTepuaja B IMpPOrpaMMme IO OMOJIOTHH
OCYILECTBIICHO C Y4€TOM MPHUOPUTETHOTO 3HAUEHUS 3HAHUH 00 OTIMYUTENIBHBIX OCOOEHHOCTSIX
JKUBOW NPUPOABI, O €€ YPOBHEBOM OpraHM3aluMy M 3BOJIOLMU. B COOTBETCTBUMM € 3THUM B
CTPYKType yueOHoro mpenmera «buosiorus» BblJIe/IEHBl CIEAYIOIINE COEpKaTeIbHbIe JTUHUU:
«buonorus kak Hayka. Meroabl HaydyHOro mo3HaHus», «Kierka kak OMonoruyeckas CUCTEMay,
«OpranusMm kak Ouosnoruyeckas cucrema», «CrucrteMa u MHOrooOpasue OpraHM4ecKoro Mupay,
«OBOJIIOLIMS )KUBOM MPUPOAB», « IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTUY.

Lenp m3ydenus ywyeOHoro mpeamera «buonorus» Ha 06a30BOM YpOBHE — OBIIAJCHHE
00yJaromuMHUCs 3HAHUAMH O CTPYKTYPHO-(DYHKIIMOHAIBHOW OpraHM3alliU >KUBBIX CHCTEM
pasHOro paHra u npuoOpeTeHre YMEHHH HCII0JIb30BaTh 3TU 3HAHUSA Ui TPaMOTHBIX JEHCTBUH B
OTHOIIEHHH O0BEKTOB )KMBOH MPHUPOJIBI U PEHICHUS PA3THUHBIX )KU3HEHHBIX TPOOIeM.

JlocTiokeHne 1enu u3ydeHus ydeOHoro mpenmera «buosorus» Ha 06a30BOM ypOBHE
obecrnieunBaeTcs pelIeHrueM CIeIYINX 3a1ayu:

OCBOCHHE OOYYAIOUIMMMCA CHCTEMbl 3HAHUH O OHMOJIOTMYECKHX TEOpHsX, YUEHHsX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTe3ax, MpaBWIax, CIYy’KallMX OCHOBOM sl (OpMHUpOBaHUS
IIPEJICTAaBICHUM O €CTECTBEHHO-HAYYHOM KapTMHE MHpa, O METOAAaX HAy4YHOIO II03HAHMI,
CTPOEHUHM, MHOT0O0Opa3sMH U OCOOEHHOCTSIX MBBIX CHCTEM Pa3HOrO YPOBHSI OpraHU3alluy,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOIOTHUH;

dbopmupoBaHre y 00ydarOIIMXCs TMO3HABATEIIbHBIX, WHTEJUICKTYIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B MpoIecce aHanM3a JaHHBIX O MYTSAX Pa3BUTHUS B OMOJIOTUU HAYYHBIX B3TJISIOB,
UJIEW U MOJIXOJ0B K U3YUYEHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OPraHU3ALNY;

CTaHOBJIEHHE Yy oOydwarommxcs oOmed KyiabTypbl, (YyHKIHOHAIBHOM TIpaMOTHOCTH,
pa3BUTHE YMEHHUH OOBSACHATH M OLEHHBATDH SIBICHHS OKPY>KAIOIIErOo MUpPA >KUBOW MPHUPOABI Ha
OCHOBaHUU 3HAHUH U ONBITA, MOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

(I)OpMI/IpOBaHI/IC y 06yqafoumxc;1 YMCHI/Iﬁ HWIUTIOCTPHUPOBATH 3HAYCHUC OMOJIOTHYECKUX
3HAHUM B HpaKTH‘IeCKOﬁ ACATCIIBHOCTH YCJIOBEKA, PasBUTHHU COBPEMCHHBIX MCIUIMHCKUX
TEXHOJIOTUH U ar pO6I/IOTeXHOJIOFI/II>'I;

BOCIUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS UYEIOBEKOM >XHBOW MPUPOIH,
HE00X0UMOCTH OEpeKHOr0 OTHOIIEHUS K HEl, COOMIOEHUS STHUECKUX HOPM MU MPOBEICHUU
OMOJIOTYECKUX MCCIIEJOBAHNUM;



OCO3HaHME LIEHHOCTH OMOJIOTMYECKUX 3HAHWH JUIs TMOBBIIICHHUS YPOBHS JKOJIOTMYECKOM
KYJIBTYPBL, 7151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

[IPUMEHEHUE NPUOOPETEHHBIX 3HAHUN M YMEHUIl B IOBCEIHEBHOM JKU3HU JUIsl OLEHKU
HOCJIEICTBUM CBOEH JAEATENILHOCTU [0 OTHOIIEHUIO K OKpYyXarwllell cpene, cOOCTBEHHOMY
3JI0pOBBIO, 00OCHOBAHHE U COOIOICHHE MEp MPO(PHIAKTUKY 32a00JICBaAHHIA.

B cucteme cpennero obmiero oopazoBanus «buonorusy, nzyuaemas Ha 6a30BOM YpPOBHE,
ABJISICTCA 00sI3aTENIbHBIM YUEOHBIM NPEAMETOM, BXOJSIIMM B COCTaB IPEIMETHOM oOsacTu

((ECTCCTBGHHO-Hay‘-IHBIG MpeaAMCTEBD).

Jliis u3ydeHus: OMOJIOruy Ha 0a30BOM YPOBHE CPEIHEr0 00IIero oOpa3oBaHMs OTBOIUTCS
68 yacoB: B 10 knacce — 34 gaca (1 yac B Henento), B 11 kiacce — 34 gaca (1 yac B Henenio).

COJAEPKAHUE OBYYEHUSA

10 KJIACC

Tema 1. buosiorusi Kak Hayka.
buonorust kak Hayka. CBsi3b OMOJIOTHH C OOLIECTBEHHBIMH, TEXHUYECKUMH U JTPYTUMHU
€CTeCTBEHHBIMH Haykamu, ¢uiocoduei, 3THKOH, 3CTeTHKOM W mpaBoMm. Ponb Ouonoruu B

(bopMHUPOBaHUH COBPEMEHHON HAy4YHOU KapTUHBI Mupa. CrucTema OMOJIOTHYECKUX HaYK.

MeToapl TO3HAHUS )KUBOU MTPUPO/IbI (HAOII0OIEHNE, DKCIIEPUMEHT, OIMCaHUE, U3MEPEHHE,
KJaccu(UKaIus, MOJICTUPOBAHHE, CTAaTUCTUUYECKass 00paboTKa JaHHBIX).

JdemoncTpanum:

IMoptpetsl: Y. Jdapsun, I'. Mennens, H. K. Konbuos, /[x. Yorcon nu ®@. Kpuk.

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TIPUPOIBD».
JlaGopaTopHble U paKkTHYeCKHEe PAadOThI:

[Ipaktuueckass pabdora Ne 1. «lcnonp3oBaHue pa3inHYHBIX METOJOB MPU H3YUCHHH
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl 1 HX OPraHU3ALMA.

XKusble cuctembl (OMocHCTEMBbI) Kak HpeaMeT u3ydeHus: Ouonoruu. OTivyue >KUBBIX
CUCTEM OT HEOPTaHWYECKOW MTPUPO/IBI.



CpoiictBa OwocucTeM W UX pasHooOpa3ue. YPOBHHM OpraHM3alud OHOCHCTEM:
MOJIEKYJIIPHBIA,  KJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  MONYJISLUUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumnu:

Tabmuuel u cxembl: «OCHOBHbBIE NPHU3HAKK JKU3HU», «YPOBHU OpraHU3allld >KUBOM
IPUPOIBD.

Ob6opynoBanue: moaens Mosiekybl JTHK.

Tema 3. XumMHnuecKkuii COCTaB M CTPOEHHUE KJIETKH.

XUMUYECKUHN COCTaB KIJICTKH. XUMHUYECKHe QJICMCHTBI: MaKpO3JICMCHTHI,
MHKPO3JICMCHTEI. Bomawu MHUHCPAJIbHBIC BEIICCTBA.

OyHKIMM BOJIBI M MHUHEPAJIBHBIX BEHICCTB B KieTke. [lojjiepkaHne OCMOTHYECKOTO
OasaHca.

benku. CoctaB u ctpoenue 6e1KoB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HezameHumbie
U 3aMEHUMBIE AMUHOKHCIOTHL. AMMHOKHCIIOTHBIM COCTaB. YPOBHH CTPYKTYpbl O€IKOBOM
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. bronoruveckue GpyHKIMH OCIKOB.

depMeHTHl — Ouonoruyeckue karanuzaropbel. CTpoeHue (epMmeHTa: aKTUBHBIA LIEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramuubl. Omianuus  (EepMEHTOB  OT
HEOPraHUYECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MoOHOcaxapuibl (TTIOKO3a, pubo3a U Je30Kkcuprbo3a), Arcaxapubl
(caxaposa, JlakTo3a) W TMOJUcaxapuibl (Kpaxmal, TIUKOTeH, IeJITi003a). buonorndeckue
(GYHKITUH YTIIEBOIOB.

Jiunuapl: Tpurnmuuepuasl, Gocomunuabl, crepounsl. [uapodmibHO-THIPODOOHBIE
cBoiicTBa. buonormueckue QyHkuuu munuaoB. CpaBHEHHE YTIIEBOIOB, OCIKOB M JIMITUIOB Kak
UCTOYHUKOB SHEPTHUH.

Hyxnennossie kucnorsl: JJTHK 1 PHK. Hykneornasl — MOHOMEpBI HyKJIE€MHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crtpoenne u ¢ynxnuu PHK. Buast PHK. AT®: crpoenue u
byHKIIH.

[uronorus — Hayka o kierke. KimerouHas teopuss — nmpumep B3aUMOJECHUCTBHS HJEH U
(akTOB B HAYYHOM MO3HAHUU. METO/Ibl U3YUYEHUS KIIETKU.

Knerka xak nenoctHas xuBas cuctema. O0Iue Npu3HaKK KJIETOK: 3aMKHYTasi Hapy KHast
MemOpaHa, mosekysl JIHK kak renernueckuii anmapar, cuctemMa cuHTe3a Oenka.

Tunbl kiIeTok: sykapuoTHdeckas U THpokapuotuyeckas. OCOOEHHOCTH CTpPOCHHUs
npokapuotuyeckoit kiaetku. Knerounas crenka 6akrepuil. CTpoeHHe 3yKapuOTHUECKON KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTENIBHOM, )KUBOTHON U TPUOHOM KIIETKH.



[ToBepXHOCTHBIE CTPYKTYpPHl KJIETOK — KIJIETOYHAS! CTEHKA, MIMKOKAJIMUKC, UX (PYHKIIHH.
[Tnazmatuueckass memOpana, e€ cBoiictBa M (QyHkiuu. LluroruiazMa u e€ OpraHoOMIBL
OnxnomemOpannbie opranoubl kietku: DI1C, anmapar ['oabmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHou/bl KJIETKU: MHUTOXOHAPHUH, IacTuiabl. IIpoucxoxneHne MUTOXOHIAPUA U IUIACTHI.
Bune nnactun. HememOpaHHble OpraHouAbl KJIETKU: PUOOCOMBI, KIIETOUHBIM LIEHTP, EHTPUOIIH,
PECHUUKH, KTyTUKU. DyHKIIMN OPraHOUI0B KIETKU. BKitoueHus.

Snpo — perynsaTopHbIi neHTp KieTku. CTpoeHue sapa: syepHas 000J04Ka, Kapuora3ma,
XPOMATHUH, AJPBIILIKO. XPOMOCOMBI.

TpaHCcOpT BEIIECTB B KIIETKE.
JdemoHcTpaumnu:

[Toptpetsl: A. JleBenryk, P.I'yk, T.IIBann, M. llneiinen, P.Bupxos, [Ix. Yotcon,
®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

J[luarpammbl: «Pacripenenenue XMMHUYECKHMX JJIEMEHTOB B HEXHBOM  IPUPOAEH,
«PacnpenesieHe XUMUYECKUX 3JIEMEHTOB B )KUBOM IIPUPOEH.

Tabauiel u cxemsl: «Ilepuonnyeckas TabauIa XUMUYECKUX B3JEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOBI», «brnocunTes Genka», «CTpoeHne Monekyisl Oenka», «CtpoeHne GpepmMeHTa,
«Hyxneunossie kuciotsl. JJTHK», «Ctpoenne monekynsl ATD», «CtpoeHne 3yKkapuoTUYECKOU
KIeTKkn», «CTpoeHue XUBOTHOM KIeTKnW», «CTpoeHue pacTUTENbHOU KIeTKu», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKN», «CTpOEHUE s11pa KIETKU», « Y TIEBOAbDY, «JIunuasn.

OO6opynoBaHKEe: CBETOBOM MHUKPOCKOII, 00OpYJOBaHHWE IS TPOBEICHHS HAOIIOIACHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIPENapaThl PACTUTEIIbHBIX, KUBOTHBIX U OaKTEpHUAIbHBIX
KJIETOK.

JlabopaTopHbIe H IPaKTHYeCKHE PAdOThI:

JlabopatopHas pabota Ne 1. «M3yueHne KaTaIUTHYECKOW aKTUBHOCTH (EepMEHTOB (Ha
pUMepe aMHIIa3bl MIIA KaTanas3bl).

JlaGoparopHas pabora Ne2. «M3ydeHue CTpOeHHs! KJIETOK pacTeHUil, *UBOTHBIX MU
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OIMHUCAHHUE».

Tema 4. ' KuzHeaeaTeJbHOCTH KJIETKH.

Ob6meHn BemiecTB, WM MeTabOIM3M. AccUMWIAIMS  (TUIACTUYECKHM OOMeH) U
JUCCUMMIIALIUSA (9HEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTaboau3ma. Pob
3aKOHOB COXPaHEHHsI BEIECTB ¥ SHEPTHH B TOHUMAHUH METa0O0IM3Ma.

Tuner oOMeHa BemiecTB: aBTOTpodHBIN U reTepoTpodHbi. Poib pepmeHTOB B 00MEHE
BEIIIECTB U MIPEBPAIICHIHN YHEPTHUHU B KIIETKE.



®dorocunre3. CBeroBas W TemHOBas (a3el QorocuHTe3a. Peakumm ¢oTtocuHTe3a.
DddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE (DOTOCHHTE3A JJIs KU3HU Ha 3emIie. Biusiaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €r0 MPOYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocHHTe3. XEMOCHHTE3UPYIOIHe OaKkTepuH. 3HAUCHUE XEMOCHHTE3a JUIS JKU3HHM Ha
3emite.

DHepreTudeckuii 0oOMEH B KIeTKe. PacuienieHue BeIIeCTB, BBIICICHHE U
AKKyMYJIMPOBAaHUE YHEPTUU B KJIETKE. DTalbl dJHepreTruueckoro ooMeHa. ['nmkonms. bpoxenne u
ero Buabl. KwucnoponHoe OKHCICHHE, WIM KIETOYHOE jAbixaHue. OKHCIUTETbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FHEPTETHIESCKOTO OOMEHa.

Peaknum wmarpuunoro cunte3a. lenernyeckas wunpopmamus u JHK. Peammzanums
reHeTHYeCKON mHpopManuu B KiIeTKe. | eHeTMUeCKHil KOJ M €ro CBOMCTBA. TpaHCKPHUIILIHS —
maTpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHciasuuu. Konuposanue
aMUHOKUCIOT. Ponb pubocom B GnocuHTe3e Oernka.

Heknerounsie ¢opmbl xku3HM — Bupycbl. HWcrtopus oTkpbiTHs BuUpycoB (/.
W. BanoBckuit). OcoOEHHOCTH CTPOCHMUSI W >KU3HEHHOTO ILMKJIa BUPYCOB. bakrtepuodaru.
bonesnu pacteHuii, )KUBOTHBIX U YEIIOBEKA, BhI3bIBa€MbIe BHUpycamMu. Bupyc nMMmyHonedunra
yenoBeka (BUY) — Bo3oymutens CIIM/la. OOpaTHas TpaHCKPHIIIHS, peBEpTa3a W WHTETrpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHHIA.

JdemoHcTpanum:
IMoptpetsr: H. K. Konsuos, /1. 1. Usanosckuii, K. A. Tumupsses.

Tabnuuel W cXeMbl: «TUIBI  HUTAHUSY, «MeTabonuzm», «MuToxoHaApUSS»,
«OHepreruueckuit oomen», «Xnopomiaact», «Dortocunres», «Crpoenne IHK», «Crpoenue u
¢yHKIMOHMpOoBaHMEe TeHay, «CuHte3 Oenka», «l'eHeTmueckuit kom», «Bupycem,
«baktepnodarn», «CtpoeHne wu ku3HeHHbld 1wmkia Bupyca CIIM[la, OGakrtepuodaray,
«Penmukanus JJTHK».

O6opynoBanue: Moaenu-anmiukaunn «Yasoenne IHK u Tpanckpunuus», «buocunres
6enkay, «CTpoeHue KIeTKu», Mojiens cTpyktypsl JTHK.

Tema S. PasMHOKeHHEe H HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Krnerounslii nuki, WM KU3HEHHBIM WK Kietku. MHTepdaza m mmros. Ilporeccsr,
nporekaromue B uHtepdasze. Permmukanus — peaknus marpuuHoro cunteza JJHK. Crpoenue
XpoMOCOM. XPOMOCOMHBIH HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIUIOMIHBIM XPOMOCOMHBIE
Habopbl. XpomaTtuapl. [luTomornueckre OCHOBBI Pa3MHOKEHUS M WHIWBHIYATHHOTO Pa3BUTHS
OpraHU3MOB.

Henenue xietkun — mMuto3. Cragum muto3a. [Iporeccel, mpoucxonsdiue Ha pa3HbIX
CTaauAX MUTO3a. bronornuecknii CMpICI MUTO3A.

[Tporpammupyemasi rudesb KJIETKU — aloITo3.



@®opMbI  pa3MHOKEHHSI OpPraHWU3MOB: Oecrojioe W TMoJioBoe. Buasl  Gecronoro
pPa3MHOXKCHUS: JICJICHHE HAJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTHBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHE OPraHU3MOB, €r0 3HAYCHHUE JIIS
CEJICKIIHH.

ITonoBoe Pa3MHOKCHHUEC, €TI0 OTIIMYUA OT Oecmoioro.

Metio3. Craguu meitosa. Ilpoueccsl, npoucxosume Ha ctaausx menosa. [loBegenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii CMbICI U 3HAYEHHUE MEil03a.

I"ameTorenes — npouecc 00pa30BaHMs MOJOBBIX KJIETOK Y )KUBOTHBIX. [1070BBIE JKene3bl:
CEMCHHUKU M siudHHKH. OOpa3oBaHWE M Pa3BUTHE MMOJOBBIX KJIETOK — ramer (CriepMaTo30ui,
AWIEKIeTKa) — crepmaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTPOCHHS —SUIEKIETOK H
cnepmaro3onioB. OriogoTBopenue. [laprenorenes.

NunuBuayanbHoe pa3Butue (OHTOreHe3). OMOpHOHANIbHOE pa3BUTHE (IMOPHOTEHE3).
Otansl AMOPHOHATFHOTO PAa3BUTHS Yy TO3BOHOYHBIX JKMBOTHBIX: APOOJIEHUE, TacTPYJISIHS,
opranorenes. [ToctamOpuoHanbHOe pa3BuTHE. THIBI MOCTIMOPHOHATBHOIO PA3BUTHUS: MPSIMOE,
HenpsiMoe (JTMYMHOYHOE). BiusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3bIBATh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3zButue pacrennii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH, CTaJUU
pa3BUTHA.

JdemoHcTpanum:

Tabauiel u cxembl: «DOpMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «JIBOIHOE OILIIOIOTBOPEHHE Y
[BETKOBBIX pacTeHUi», «BereratTuBHOE pa3sMHOXKEHUE pacTeHul», «JleleHne KIeTKu
Oaktepuii», «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIeTOUHBIM LUK,
«Pemmkanus JJHK», «Murtos», «Meios», «lIpsmoe u Henpsimoe pa3Butue», «l'ameTorenes y
MJIEKOMUTAOIINX U YeNloBeKa», « OCHOBHBIE CTA I OHTOTECHE3a).

O6ODVI[OB8.HI/IGI MHKPOCKOII, MHUKPOIIPCIIapaThl ((CHepMaTOSOI/II[H MIJICKOIITUTAOICTO»,
«SnmekeTka MIJICKOITMTAIOICTO», ((KapI/IOKI/IHGS B KJICTKax KOpCIKa JyKa», MarHuTHas
MOACIb-allIlJINKaI s ((I[eJICHI/Ie KIICTKH», MOICIIb Z[HK, MOACIb MeTaq)a3H01>i XPpOMOCOMBI.

JlaGopaTopHble U paKkTHYeCKHE PadOThI:

JlabopaTtopHas pabota Ne 3. «HaOmroieHre MuTO3a B KJIETKaX KOHYMKA KOPEIlKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax.

JlaGoparopHast pabora Ne4. «V3yueHHe CTpOEHMS IIOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacsieicTBEHHOCTD M H3MEHYMBOCTH OPraHU3MOB.

IIpeamer u 3amaun renetuku. HMceropus pasButuss reHeTHMKH. Ponb nurosoruu u
HMOPHUOJIOTHH B CTAHOBJICHUU I'eHETHKHU. BKitag poccuiickux U 3apyOekHbIX YUEHBIX B pa3BUTHE
reHeTUKU. MeToabl TeHeTHKH (TMOPUAOIOrMYEeCKUH, LUTOTCHETHYECKUH, MOJEKYISPHO-



reHetndeckuii). OCHOBHbIE T€HETHUUECKUE TOHATH. | eHeTndyeckas CUMBOJIMKA, UCIIOIb3yeMasi B
CXeMax CKpeIUBaHUM.

3aKOHOMEpPHOCTH  HACJENOBAaHUS  IPU3HAKOB,  yCTaHOBJIEHHble . MeHuenem.
Mounoru0puaHoe ckpenmBanye. 3akoH equHOo00pasusi THOPUIOB MEepBOTo MnokosieHus. [IpaBuio
JOMMHHUPOBaHMs. 3aKOH paclleIUIeHUs Ipu3HakoB. ['mnore3a uyucroTel ramer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JlurubpugHoe CKpelmuBaHHe. 3aKOH HE3aBUCHMOTO  HAcCJeIOBaHUS  MPU3HAKOB.
[{uToreHEeTHYECKHEe OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUS. AHAIU3UPYIONIEE CKPEIlMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS [IJIsl ONIPEIeIeHHsI TEHOTUIIA OCOOU.

CueruienHoe HacnenoBaHue mpu3HakoB. Pabora T.Moprana mno cHemIeHHOMY
HacJieI0BaHUIO reHoB. HapyIieHue cuenieHus reHoB B pe3ysibTaTe KPOCCHHIOBEpa.

XpOMOCOMHaSI TCOPUA HACIICACTBCHHOCTHU. I'eneTnueckue KapThbI.

I'eneTuka momna. XpOMOCOMHOe OIIPCACIICHUC I10JI1a. AyTOCOMBI H ITOJIOBBIC XPOMOCOMBI.
I'omorameTHbIE U TeTeporaMeTHbIC OPraHU3MBbI. HaCHGZIOBaHI/IC IMPU3HAKOB, CHCIUVICHHBIX C
IIOJIOM.

N3menunBoCTh. Buapl M3MEHUMBOCTH: HEHACIEACTBEHHAs M HACIEIACTBEHHas. Ponb
cpeibl B HEHACJEJCTBEHHOW  M3MEHUYMBOCTH.  XapaKTEepUCTHKAa  MOAU(DUKAMOHHOU
W3MEHYMBOCTH. BapuanMOHHBIA psii M BapuanMOHHAas KpuBas. Hopma peakumm mpu3Haxa.
KonuuecTBeHHbIE M KAayeCTBEHHbIE IIPU3HAKM M UX Hopma peakuuu. CBoiicTBa
MOIM(PUKAITMOHHON N3MEHUYUBOCTH.

Hacnencreennast, uian reHOTUNHYECKasl, U3MEHYMBOCThL. KoMOMHAaTHBHAS M3MEHYUBOCTD.
Meiio3 u TmONOBOM mTpolecc — OCHOBA KOMOMHATUBHOM W3MEHUYMBOCTH. MyTalloHHAs
n3MeHYNBOCTh. Kiaccudukanus wmyTtamuii: reHHble, XpOMOCOMHBIE, T€HOMHBIE. YacTtoTa u
MPUYMHBI MyTaluii. MyTareHHbsle (akTopbl. 3aKOH TOMOJIOTHUECKUX PSIZOB B HACIIEICTBEHHOU
nm3menunBocty H. 1. BaBuiosa.

BHGSII[GpHaﬂ HaCJICACTBCHHOCTb U UBMCHYHNBOCTD.

I'enetnka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T'€HETUKH YeEJIOBEKa:
T€HEATOTHYECKUM, OJIM3HEIOBBIM, IUTOTCHETHYECKUH, OUOXUMHUYECKUU, MOJIEKYJISIPHO-
reHetudyeckuid. COBpEMEHHOE OIpeAelieHHe TEeHOTUIA: IOJHOT€HOMHOE CEKBEHUPOBAHME,
TEHOTHUIUPOBaHKUE, B TOM uyucie ¢ nomoipio [1I[P-ananmmuza. HacnencrBennsie 3aboseBaHus
YyelnoBeKa: TeHHbIe OoNie3HH, OONE3HW ¢ HACIEACTBEHHON  MpeapacroyioKeHHOCTHIO,
XpoMocoMHBIe Oosie3HH. ComaThdeckue | TeHepaTHBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 30pOBOTO 00pa3a KU3HH, NUATHOCTUKU, MPO(DUIAKTUKYA U JICYCHUS T€HETHUYECKHUX
Oose3Heil. MenuKo-rTeHeTHYECKOe KOHCYJIbTUPOBAHUE. 3HAUCHWE MEIUITMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUH TeHETUIECKIX 3a00JIeBaHUI YeTIOBEKa.

JdemoHcTpaumnu:

Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

TaOmuIbl U CXEMBL: «MOHOFI/I6pI/IIlHOC CKpCHIMBAHUC U €TO HUTOICHCTHUYCCKAsA OCHOBA»,
«3aKoH paciCIyiICHusT W €ro IHUTOICHECTUYCCKAass OCHOBa», «3aKOH YHCTOTHI ramMeT»,



«JlurubpuaHoe ckpenmBanue», «lLluTomornyeckne OCHOBBI IUTHOPHUIIHOTO CKPEITUBAHUS,
«Merio3», «B3aumMoaencTBie ajmielbHbIX T'€HOB», «['eHeTnueckne KapThl paCTEHUM, JKUBOTHBIX
1 4YeynoBekay, «l'eHeTuka moisia», «3aKOHOMEPHOCTH HACIEIOBAaHMS, CIEIJIEHHOIO C IOJOMY,
«KapuoTunsl YenoBeka W IKUBOTHBIX», «Bumbl wu3MeHumBocti», «MonudukanmonHas
W3MEHYHMBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTrka rpymnm KpoBu», «MyTarmoHHas
U3MEHYHBOCTDY.

Ob6opynoBanue: MoAenu-anmukanun «MoHorubpuaHOoe CcKpemuBanuey», «HemonHoe
JOMHUHHUpOBaHUE», «Jurnbpuanoe ckpemuBaHue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «Jlpo3oduna» (Hopma, myranuu HopMbl KPBUTLEB U OKPACKHU Tela), repbapuit
«I"opox MoceBHONY.

JlabopaTopHble U NpaKkTH4YecKne padoThbi:

JlaGoparopHas padota Ne 5. «M3yuenue pe3yapTaToB MOHOTHUOPUIHOTO M AUTUOPUHOTO
CKpPEIIMBAHMA Y APO30(HIIBI Ha TOTOBBIX MUKPOIIPENaparaxy.

JIaGoparopHas pabora Ne 6. «3yuenre MoanpuKamOHHOW H3MEHYUBOCTH, TOCTPOCHHE
BAPUALIMOHHOTO PsI/1a ¥ BAPUALIMOHHON KPUBOI.

JlaGoparopnass pabGora Ne7. «AHamm3 MyTamuii y JApo30QMIBI Ha TOTOBBIX
MHKpOIIpeTrapaTax».

[IpaxTuueckas padorta Ne 2. «CocTaBiieHUE U aHATIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesexkunst oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuusi Kak HayKa U Ipoliecc. 3apoKIeHUEe CEeNeKUUU U JoMecTukaius. Yuenue H.
W. BaBunoBa o IEHTpax MPOMCXOXKJIEHUS U MHOrooOpasus KyJIbTypHBIX pacTeHHid. LleHTpbl
MPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, IOpPOJa, IITAMM.

CoBpeMeHHbIE METOJIbI CENEKIIMA. MacCOBBI M WHIUBUIYATbHBIM OTOOPHI B CENEKIIUU
pacteHuii u kuBOTHBIX. OlIeHKa dKcTepbepa. bIu3KopoICTBEHHOE CKpEelIMBaHHe — MHOPHUIMHT.
Uucrtass nunug. CkpeunuBaHue YHUCTHIX JUHUN. [ereposuc, wim rubpuaHas cuia.
Hepoacteennoe ckpemuBanue — ayTOpuauHr. OtnanéHHas ruOpuauzanuss U e€ yCIexu.
NcKyCCTBEHHBI MyTareHe3 M MOJYyYEHHUE MOJUILIOUJ0B. J{OCTHKEHUS CENEKIIMU PaCTCHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust kak oTpacib NPOM3BOACTBA. ['€HHas WMH)KEHepHs. OTalbl CO3/IaHHUSA
pexomOunanTtHOM JIHK u Tpancrennbix opranusmoB. Kierounas umxenepus. Knetounsie
KyJbTYpbl. MUKPOKJIOHAJIBHOE Pa3MHOXKEHUE pacTeHUi. KiioHnpoBaHUE BBICOKONIPOYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPTraHM3MOB. OKOJOTHYEeCKHe M dTudeckue mnpobiemsl. MO -
FeHEeTUYECKU MOIU(UIIPOBAHHBIE OPTaHU3MBI.

JleMOHCTpALINH:

Hoptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. /1. Kapneuenko, M. @. I1BaHoB.



Tabmumbl 1 cxeMbl: kKapta «lIeHTpbl MPOUCXOXKIACHUS W MHOT000pasus KyJIbTYPHBIX
pacteHui», «Ilopoapl TOMalIHUX >KMBOTHBIX», «COpTa KyJbTYpHBIX pacTeHui», «OTaanéHHas
rubpuamzamus», «Paborel akamemuka M. @. lBanoBa», «llomumionmus», «OOBEKTHI
ouorexHonorun», «Knaetounsle KyabTypbl U KJIOHHUpOBaHUE», «KOHCTpyupoBaHUE M TEPEHOC
TE€HOB, XPOMOCOM).

O6opyoBaHKe: MYJISDKU IJIOJIOB U KOPHEIJIOA0B JAUKUX (OPM U KYJIBTYpHBIX COPTOB
pactenuii, repoapuit «CenbCKOX03SIICTBEHHBIE PACTCHHSI.

JlabopaTopHble H IPaKTHYeCKHe PAdOThI:

Okckypeusi «OCHOBHBIE METO/bI U JOCTH)KCHUS CEJICKIMU PACTeHUN W KUBOTHBIX (Ha
CCJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEIBHBIM YYacCTOK, B TEILTUYHOE
X035IUCTBO, 1a00PAaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. DBOJTIOLHUOHHAA OUOJIOTHA.

[Ipeanochiiki BO3HUKHOBEHHUS SBOJIIOIMOHHON TEOPHUH. DBOJIOIMOHHAS TEOpUs U €&
MecCTO B OnoJoruu. BiusHue 3BOMOLIMOHHON TEOPUH HA pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CeugerenscrBa spomonnu. [laneoHTosnorndeckue: IMOCIEA0BATEIbHOCTh MOSIBICHHS
BUJIOB B MaJICOHTOJIOIMUYECKOHN JIETOIUCH, NepexoanHble (hopMbl. buoreorpadguueckue: cxocTBO
U paznnuue GayH U Giiop MaTEpUKOB U OCTPOBOB.

OMOpHOIOrHYecKHe: CXOACTBA U pa3inuus >MOPHOHOB Pa3HbIX BUAOB MO3BOHOYHBIX.
CpaBHMTEIbHO-aHATOMUYECKHE: T'OMOJIOTHYHBIE, AHAJOTUYHbIE, PYyJUMEHTApHbIE OpraHbl,
aTaBU3Mbl. MOJEKyJIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHM3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX META0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomrormonHass teopus Y. JlapBuna. IIpennochulku BO3HUKHOBEHHUS JapBHHH3MA.
JIBmoKyIe CWJIBI  DBOJNIIONMH  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKCHHE TIpH
OTPAaHUUYEHHOCTH PECYpCOB, HEONpeNeNEéHHas W3MEHYUBOCTh, OOphOa 3a CyIIECTBOBAHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bomtounn (CTI) u e€ 0OCHOBHBIE MOJOXKEHHUS.

MukposBontonusd. [Tonynsaums kak eIMHULIA BUIA U SBOJIOLUU.

JIBmokytue cuibl ((pakTophl) HBOJIONKUKA BUJOB B MpupoAe. MyTallMOHHBIN Tpollecc U
KOMOWHATHBHAs W3MEHUMBOCTH. [lomynsmmoHHble BOJIHBI W jApedd reHoB. M3onsuus u

MHUTpaLHs.

EctectBennblii oTOOp — HampaBisitomiuii ¢gaktop sBomonuu. DOopMbl €CTECTBEHHOIO
otbopa.



[TpucocobneHHOCT, ~ OPraHM3MOB  Kak  pe3ynbTaT  d3Bomonuu.  [Ipumeps
npucnoco0IeHn y opranu3MoB. ApoMopdo3bl  UAMO0AAANI TAIUH.

Bun u BugooOpasoBanue. Kputepun Bupga. OcHOBHbIE (DOpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe.

Maxkposomornusi. DopMbl 3BONIONUH: (puUiIeTHYECKas, TUBEPreHTHasi, KOHBEPreHTHasl,
napajuienapHasi. HeoOpaTuMocTh 3BOMIOIMH.

[Ipoucxoxaenne  OT  HeCHEUUAIM3UPOBAHHBIX  mpenkoB.  [Iporpeccupyromas
crienuanu3anus. AanTuBHas padanus.

JdemoHcTpaumnu:

Hoptpetsr: K. Jlunne#t, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap,
9. I'ekkenb, @. Mrosep, A. H. CeBepros.

Tabouiel  u cxemsl: «Pa3Butue oOpraHmdyeckoro Mupa Ha 3emie», «3apoJblilin
MO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukcy, «®DopMbl OOprOBI 3a CYIIECTBOBaHHEY,
«EctectBennbiii  otbop», «MHoOrooOpasue copToB pacTeHui», «MHoOrooopasue Mopos
YKUBOTHBIXY, «JTonmynsumy, «MyTanuonHas U3MEHYUBOCTDY, «Apomopdo3bDy,
«Mnnoananramuny, «OO0masi nereHepanus», «JBrkymme cuibl 3Bomroruny, «Kapra-cxema
mapuipyta myremectsus Y. Jlapsuna», «boprba 3a cymiectBoBanuey», «IIpucnocobieHHOCTH
opranu3zMoBy, «['eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTUIECKOE BUI000Pa30BAHUE.

O6opy10BaHKE: KOJUIEKIUSI HACEKOMBIX C PAa3IMUHBIMM TUIIAMHU OKPAacKu, HaOOp IJI0/10B
U ceMmsH, Koiekuus «lIpumepsl 3alUTHBIX MPHUCIIOCOOJCHUNM Yy JKMBOTHBIX», MOJEIb
«OCHOBHBIE HAaNpaBJIEHUS JBOJIOLUN», O00BEMHas Mozaenb «CTpoeHHe TOJOBHOIO MoO3ra
MIO3BOHOYHBIX).

buoreorpaguueckas kapra mupa, KouleKuus «DOpMBI COXpPaHHOCTH HCKONAeMbIX
JKUBOTHBIX U pacTeHUi», Mozaenp anmiukanus «llepekpéct xpomMocom», BIaKHbIE IpenapaThl
«Pa3Butne HacekoMoro», «Pa3BuTHe mnATyHmIKM», MHKporpenapar «Jlpozodpuiay (HopMma,
MyTaluu GOPMBI KPbUILEB U OKPACKH TEJA).

JlabopaTopHbIe H IPaKTHYeCKHE PAdOThI:
JIaGoparophas pabota Ne 1. «CpaBHeHuE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHIO».

JIaGoparopHass pabora Ne2. «OmucaHue NpUCHOCOONIEHHOCTH OpraHusMa H eé
OTHOCHUTEJIBHOT'O XapaKTepay.

Tema 2. Bo3HuKHOBeHHE M pa3BUTHE ’KU3HHU Ha 3eMuie.

JloHay4HbI€ MPEICTABIEHUS O 3apOXKICHUM KU3HU. HayuHble runotre3bl BOSHUKHOBEHUS
KU3HM Ha 3emuie: abWOoreHe3 W TaHCIePMHUsA. XHUMHUUYECKas JBOJIONMS. AOWOTEHHBIN CHHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCHEPUMEHTAIIbHOE  MOATBEPKICHUE
XUMUYECKOW 3BoJronnK. Havdanbable sTamsl Ouonorndeckoi spomtonun. ['umoreza PHK-mupa.



®opmMupoBaHue MEMOPAHHBIX CTPYKTYp U BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBbie KIeTKH U UX
3BOJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPIaHU3MOB.

PasButne xu3Hm Ha 3emse 1o 3pam M nepuojgam. Karapxeil. Apxeiickag u
npotepo3oiickas 3pel. [laneos3oiickas spa U €€ NEpPHOIbl: KEMOPHHCKUHA, OpPIOBUKCKHUH,
CUJIypUNCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IIEPMCKUH.

Me3so30iickas 3pa 1 €€ IepuoIbl: TPUACOBBIN, OPCKHM, MEJIOBOM.
Kaiino3zoiickast 3pa u €€ nepuo/ibl: MajieoreHOBbIM, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapaKkTepucTUKa KJIMMaTa U Ie0JOTrH4ecKuX IpoueccoB. OCHOBHBIE 3Tallbl HBOJIIOLAN
pPacTUTENFHOTO M XHUBOTHOTO MHpa. ApomMopdo3bl y pacTeHHi U >KUBOTHBIX. [losBieHwue,
pacuBeT U BBIMUPAHUE TPYIII KUBBIX OPTraHU3MOB.

Cucrema opraHM4ecKkoro Mupa Kak OTpakeHue 3BOJIIOLMH. OCHOBHBIE CUCTEMAaTHUECKUE
TPYIIIBI OPraHU3MOB.

9BOJ’IIOI_II/IH YCJIOBCKA. AHTpOHOJ'IOFI/IH KaK HaykKa. PazButne Hpe,I[CTaBJ'IeHI/Iﬁ (6]
MMPOUCXOKACHNUN YCIIOBCKA. MeTtonpl HU3YYCHUA aHTPOIIOICHE3Aa. CXO[[CTBa " pasjin4yus 4CJI0BCKa
1 KUBOTHBIX. CHCcTEMaTHYECKOE ITOJIOKEHHE YeI0BEKa.

JBwxymme cuibl (dakTopsl) aHTpororeHeza. HacnencTBeHHass M3MEHYMBOCTh U
ecTecTBeHHbIH 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUIl TpyZa, MBILUICHUE,
peub.

OCHOBHBIE CTaZMM U BETBU JBOJIIOLMM YEJIOBEKA: aBCTPAJIONMUTEKH, YEI0BEK yMeEIbl,
Yenosek mnpsmoxoasamuii, YemoBek HeaHaepTanbckui, YenoBek pasymuHbld. Haxonku
UCKOIIaeMbIX OCTaTKOB, BPEMs CYILECTBOBAaHUS, 00JacTh pacnpocTpaHeHUs,, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUSL.

Yenoeueckne packl. OCHOBHbIE OOJIBIIME pachl: eBpoIeouHast (eBpa3uiickas), HErpo-
aBcTpajionJiHas  (PKBaTOpUAIbHAsA), MOHTOJoMJHAs  (a3uarcko-amMepukaHckas). YepTsl
OPUCIOCOOJICHHOCTH TNpPEACTAaBUTENEeH UeloBEYEeCKUX pac K YCJIOBUSAM CYLIECTBOBAHMS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemoHcTpaumnu:
Hoptpetsr: @. Pean, JI. Tlactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JlapBun.

Tabnuikl 1 cxembl: «Bo3aukHoBeHHEe COJIHEUHOM CUCTCMBEI», «Pa3Butune OpTraHHu4Y€eCKOro
MHpa», «PacturenpHas KIICTKa», «KuBoTHas KIJICTKa», <<HpOKapI/IOTI/I‘IeCKaﬂ KJICTKa»,
((COBpeMeHHaH CUCTCMa OPraHUYCCKOTO MHUpaA», «CpaBHCHI/IC AHATOMUYCCKUX YCPT CTPOCHUA
YCJIOBEKa H ‘—IeJ'IOBeKOO6pa3HBIX O6€355IH», «OCHOBHBIE MeCTa IAJICOHTOJIOTHUSCKHX HaXoa0K
MMPpEAKOB COBPCMCHHOI'O YCJIOBCKaA», «I[peBHeﬁmne JIIOan», ((ﬂpeBHI/Ie JIIOAN», «HepBBIC
COBPEMEHHBIC JIFOAN, «YemnoBeueckne paceb».

Ob6opynoBanue: Mysbku — «IIpoucxoxnenne dyenoBeka» (OIOCTBI  aBCTpPAJIONUTEKA,
NUTEKaHTpONa, HeaHJepTaliblia, KPOMAaHbOHIIA), CICTIKH WM M300pa)KeHHs1 KaMEHHBIX OpyaAuit
MEepBOOBITHOTO YeNIOBEeKa (KaMHHU-YOIIEphl, pyomsia, ckpediia), TeoXpoHOJIOTHYecKass TabyuIia,
KoJIeKIHst «@OpMbI COXPaHHOCTH MCKONAEMBbIX )KHUBOTHBIX U PACTEHUI.




JlabGopaTopHble U NpaKTH4YecKue padoThbi:

[TpakTrueckas padora Ne 1. «3ydeHue nCKomaeMpIXx OCTAaTKOB PACTEHUM U )KUBOTHBIX B
KOJUICKLIHSX).

DKCKypcusi «IBOMIOLUSA OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUHbBINH WU
KpaeBeIUECKUI My3€il).

Tema 3. Opranusmbl 4 OKpY Kalolias cpejaa.

DKoJNIOTHsT Kak Hayka. 3aja4d W pasleNbl dKOJOTUH. MeTOoIbl JKOJIOTHMYECKHX
UCCIe0BaHUN. DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOMTaHUs ~ OpPraHM3MOB:  BOJHAas,  HAa3eMHO-BO3IyIlIHAas, IOYBEHHas,
BHYTPUOpPraHU3MEHHasl.

Okonoruveckne ¢akropsl. Kimaccuduramus sxomorndeckux (akTopoB: aOHOTHUYECKHE,
OMOTHYECKUE U aHTPOIIOTEHHBIC. J[eiCTBUE IKOJIOTUIECKUX (PAKTOPOB HA OPTaHU3MBI.

Abuotnyeckue  (QakTOphl:  CBET, TEMIeEparypa, BIaXHOCTb. DoTonepuoausm.
[TpucnocoOneHns OpraHu3MoOB K IEHCTBHIO aOMOTHYECKHX (PaKTOPOB. bHoIOrMuecKne puTMel.

buornueckue dakropel. Buasl OMOTMUECKMX ~ B3aUMOJEHCTBMIA:  KOHKYpPEHIIMS,
XHUITHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, xoomeparus, MyTyaJiu3M, KOMMEHCATN3M
(KBapTUPAHCTBO, HaXJeOHUYECTBO). AMEHCAINM3M, HEHTpanu3M. 3HaueHHe OHOTHYECKHUX
B3aMMOJIEHCTBUI JIIs CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOJAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTHUKU nomysiuud. OCHOBHBIE TIOKAa3aTeNH MOMYJISIUH:
YHUCJIIEHHOCTh, IUIOTHOCTb, PpOXKIAa€MOCTb, CMEPTHOCTb, IIPUPOCT, MUrpanusa. JuHamuka
YUCJIIEHHOCTH IOMYJISILUYU U €€ PeryJsaLus.

JdemoHcTpaumnu:

Hoptpetsl: A. I'ymGonbar, K. @. Pynee, 3. ['ekkens.

Tabnuuel u cxemsl: kaprta «IIpupoansie 30HbI 3eMiny», «Cpelibl 0OMTaHUSI OPTaHU3MOB,
«Dotonepuoguzmy», «llomynsuum», «3aKOHOMEPHOCTH pOCTa YHUCJIEHHOCTH MOIMYJIALUN
uHy30pun-Tyhenbkm», «llumensie nenmy.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaboparopHast pabota Ne 3. «Mopdosorndeckue OCOOCHHOCTH PACTCHHA W3 Pa3HBIX
MECT OOUTAHHUSI.

JIaGoparophas pabota Ne 4. «BausiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

ITpakTuyeckas padora Ne 2. «Iloacd€r IIIOTHOCTH MOMYJISAUN pa3HbIX BUOB PACTCHUI».



Tema 4. Coo0l11ecTBa ¥ DKOJOrHYeCKHe CHCTEMBI.

CoobmiectBo  opranuzmMoB —  Ouomeno3. CTpyKTypbl — OHOIIEHO3a:  BHAOBa,
HPOCTPAaHCTBEHHAs, Tpoduueckas (numesast). Bunsl-nomunantel. Csi3u B OHo1eHO3e.

Okonornyeckue cuctembl (dkocuctemsl). Ilonarue o0 skocucremMe M OHOreoreHo3e.
@OyHKUMOHAIbHBIE KOMIIOHEHTbI HJKOCHUCTEMBI: IPOAYLEHTbI, KOHCYMEHTBI, PpEAyLECHTHI.
KpyroBopor BemecTB M TOTOK SHEpruu B 3dKocucreme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBble nenu u cetd. OCHOBHBIE II0Ka3aTeNd HKOCUCTEMbI: Ouomacca,
OPOAYKIHUSA. DKOJIOTMYECKHE MHPAMHIbL: TPOAYKIUH, YHUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCHCTEM: YCTOHYMBOCTb, CAMOpEryJisLus, pazsurue. Cykueccus.

[Ipupoanbie SKOCHUCTEMBI. DKOCHUCTEMBI 03€p MU peK. DKOCHUCTeMa XBOWHOTO WIIH
LIMPOKOJINCTBEHHOTO JIECa.

AHTpOIIOTEHHBIE YKOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOo3KocUCcTeMbl. buonoruueckoe u
XO03sICTBEHHOE 3HaU€HHUE arpO3IKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak pakrop ycToWduBOCTH KocucTeM. CoxpaHeHHe OMOIOTHYECKOTO
pa3HooOpa3us Ha 3emie.

Yuenne B. U. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB u cTpykTypa Ouocdepsl.
XKusoe BemectBo u ero Qgynkuuu. OcoOeHHOCTH OMOC(heEpbl Kak TI00aTbHONW IKOCHUCTEMBI.
Jlunamuueckoe paBHOBecue U 0OpaTHas cBsi3b B Ouocdepe.

KpyroBopoTsl BemiecTB U OHOT€OXMMHYECKHE ITUKIIBI JIEMEHTOB (YIliepoja, azoTa).
3oHanbHOCTH OHochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoBeuectTBO B Ouocdepe 3emun. AHTpONoreHHble HW3MEHEHUs B Ouocdepe.
['moGasibHBIE HKOJIOTUYECKUE TPOOTIEMBI.

CocymiectBoBaHMe NpUpoasl M 4yenoBeuecTBa. CoxpaHeHue OmopazHOOOpasusi Kak
OCHOBa ycroiumBoctu Ouocepsl. OCHOBAa pPALMOHANIBHOTO YIPABIEHUS MPUPOIHBIMU
pecypcamMu B UX UCHojb3oBaHue. JloCTIKeHNs] OMOJIOTHH U OXpaHa MPHPO/IHL.

JdemoHcTpaumnu:
Hoprpetsl: A. /Ix. Tencnn, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuiet u cxembl: «IlumeBsie nenn», «bUOIIEHO3: cOCTaB U CTPYKTypay, «IIpupoaHbie
cooOmecTBa», «llemn muTanus», «Okonorumdeckas mnupamuaay, «buocdepa u UemoBek»,
«IJKocUCTeMa NIMPOKOIUCTBEHHOTO Jieca», «IJKOCHUCTeMa XBOWHOro Jecayn, «buolieHos
BoZoéMa», «ArporieHo3», «lIpuMmepHbIe aHTPOMOTEeHHBIE BO3JECHCTBHS HA  TPUPOIY»,
«BaxHeiiline MCTOYHUKHU 3arps3HEHHs] BO3/yXa W TPYHTOBBIX Boa», «[louBa — BaxHeimias
cocTaisitomas ouocdepsn», «DakTophl Aerpaganuu mousy, «IlapauKoBEIil 23GdhexTy, «PaKkTopsl
paZoaKTUBHOTO 3arps3HeHus Ouocdeprb», «Oomas cTpyktypa ouochepsi», «Pacmpocrpanenue
KU3HU B Omocdepe», «O30HOBHIN dkpan Omochepr», «KpyroBopor yriepoma B Ouocdepey,
«KpyroBopoT a3oTa B pUpoIe».




O00pyIoBaHHE: MOJIEIb-AIIIIINKALIHS «Tunuuaele OHOLICHO3EI, repbapuit
«PacturenpHbie  cooOmiecTBa», Kowiekuuu — «buomeHo3d», «Bpemurenn — BakHEHIIHX
CEIbCKOXO35MCTBEHHBIX  KYJBTYp», TepOapuu H KOJUICKIIMM PACTCHHUH H  IKUBOTHBIX,
IIPUHAJIeKALME K Pa3HbIM dKOJOTMYECKUM IpylaM oaHoro suaa, Kpacnas kaura Pocculickoi
denepannn, U300paKEHUST OXPaHIEMbIX BUIOB PACTEHUN U KUBOTHBIX.

IINIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMELI 110 BHMOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

Cornacho ®I'OC COO, ycraHaBiauBarOTCs TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00YYaIOLUIMMHUCS IPOTPAMM CPEAHEro 0o0IIero o0pa3oBaHus: JIUYHOCTHBIM, METAIPEIMETHBIM H
MPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpyKType NMYHOCTHBIX pE3yJbTATOB OCBOCHHS IpeameTa «buoyiorus» BbIIEICHbI
CICIYIOIIUE  COCTaBISAIONIME: OCO3HAHWE OOYYAIOIIMMHCS  POCCUMCKON  TpaKIaHCKOH
UJIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH W CaMOOTPE/IEICHUIO,
HaJIM4Yne MOTHUBAIIUU K 06yquI/1}0 6I/IOJ'IOFI/II/I, HGJ’IeHaHpaBHCHHOG pa3BI/ITI/Ie BHYTpeHHI/IX
yOEKICHUI JTUYHOCTH Ha OCHOBE KIFOUEBBIX LIEHHOCTEW M MCTOPHUECKUX TPAIUIUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHWS, TOTOBHOCTh W CIIOCOOHOCTH OOYYAOIIUXCSI PYKOBOACTBOBATHCS B
CBOCM  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAMHU, TPUCYIIUMHU  CHCTEME
OMOJIOTMYECKOr0 00pa30BaHUs, HATWYUE OKOJOTHYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH 1IeJTU ¥ CTPOUTH )KU3HEHHBIE TUTAHBI.

JInyHOCTHBIE pEe3yJbTaThl OCBOEHUS NpeaMeTra «bHuonorus» IOCTUTAIOTCS B €IMHCTBE
yq€6HOI\/JI W BOCIUTATEIbHOMN ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMM, IPUHATHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMHU IOBEAECHUS M CIIOCOOCTBYIOT IpolleccaM CaMOIO3HaHUS,
CaMOBOCIUTAHUSA M CaMOPA3BUTHS, PA3BUTHUSI BHYTPEHHEH MO3UIIMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXKEHUSI K 3aKOHY WM IHPABONOPSIKY, YEIOBEKY Tpyda M CTaplIeMy MOKOJIEHHIO, B3aUMHOI'O
YBOKEHHS, OEpPEeKHOTO  OTHOIIEHWS K  KyJIbTypHOMY  HACIEOUI0O U  TPaJUIUAM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH cpee.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHUSI yUeOHOTro npeamMeTa « buonorusy JomKHBI OTpakaTh
TOTOBHOCTb M CHOCOOHOCTH OOYy4aroluXcsi pyKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEN
MO3UIUEN JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpPHEHTAlMi, IO3UTHUBHBIX BHYTPEHHHX
yOEXKIEHUM, COOTBETCTBYIOUIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOrO  0oOIIecTBa,
pacliupeHre KU3HEHHOTO OIbITa U ONbITA AESITEIBHOCTH B IPOLECCE PEAM3ALUA OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATENIBHOMN 1€ATEIHbHOCTH, B TOM YHCJIE B YACTH:



1) rpaskIaHCKOro BOCIUTAHUA:

C(OPMHPOBAHHOCTh TPAKIAHCKON TMO3UIMKU OOYYarOIIErocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WICHA POCCUIICKOTO OOIIECTBA;

OCO3HAaHUE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)XEHHE 3aKOHA W
IIPABOIOPSAJIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH EATEIILHOCTH MPH CO3JaHUU yUEOHBIX MPOEKTOB,
pelIeHUH yueOHBIX U IT03HABATENIbHBIX 33/1a4, BHIIOJIHEHUN OMOJIOrMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPENENSTh COOCTBEHHYIO IIO3MLMIO 110 OTHOIIEHHIO K SIBJICHUSIM
COBPEMEHHOM KHU3HHU U OOBACHSATH €€;

YMEHHE YYHTBIBAaTh B CBOMX JICWCTBHUAX HEOOXOAMMOCTH  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJICH C pa3HBIMU YOKIECHUSIMH, KYJbTYPHBIMUA IIEHHOCTSIMHU U COLIMAJILHBIM
MOJIOYKCHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IIPOIIECCE COBMECTHOI'O BBITIOJIHCHHUS YYCOHBIX,
MO3HABATEJIbHBIX U UCCJIEIOBATEIbCKUX 3a/lay, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO

OIIIIOHCHTOB ITpH O6CY)KI[€HI/II/I CIIOPHBIX BOIIPOCOB OMOJIOrUYECKOI0 COACPIKAHUS

T'OTOBHOCTD K FYMaHHTapHOﬁ n BOHOHTépCKOﬁ ACATCIIBHOCTH,

2) IaTPUOTHYECKOT0 BOCIUTAHUSA:
c(OPMHPOBAHHOCTh POCCUHCKON TpakIaHCKON WACHTUYHOCTH, MATPUOTU3MA, YBaKEHUS
K CBOEMY Hapojy, 4YyBCTBa OTBETCTBEHHOCTH mepel PonmMHON, TOpAoCTH 3a CBOM Kpal, CBOXO

POI[I/IHy, CBOMH SI3BIK U KYJbTYPY, IpOHIJIOC U HACTOAIICC MHOTOHAIIMOHAJIBHOT'O HApoaa POCCI/II/I;

LIEHHOCTHOE OTHOLIEHWE K MPUPOAHOMY HACICAMI0 U IAMATHUKAM [PUPOJBI,
JOCTH>KEHUSM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHIX, TPY/IE;

CIIOCOOHOCTH OICHHUBATL BKJa/ pOCCHﬁCKHX y‘léHLIX B CTAHOBJICHHUC W Pa3BUTUC
6I/IOJ'IOFI/II/I, IMOHUMAHUS 3HAYCHUS OMOJIOTUHU B ITIO3HAHUH 3aKOHOB IIpUPOABI, B )KU3HHU YCJIIOBCKA U

COBPEMEHHOT0 00IIIeCTBa;

uaeitHas  yOeKIEHHOCTh, TOTOBHOCTh K CiIyXeHHro u 3ammre (OtedecTsa,
OTBETCTBEHHOCTb 3a €T0 CYIh0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
OCO3HAHME AYXOBHBIX IEHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO TIOBE/ICHHS;



CIIOCOOHOCTh OILIEHUBATh CUTYAllMIO U MPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYSCh
Ha MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OYyIIETO;
OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POJUTENSIM, CO3/JaHHI0 CEMbH Ha OCHOBE

OCO3HAHHOTO MPHUHATUS IIEHHOCTEH CEMEHHOMN KU3HH B COOTBETCTBUU C TPAJIUIMSIMH HAPOJIOB
Poccuu;

4) ICTETUHYIECCKOIO BOCIIUTAHUA

OCTECTUYCCKOC OTHOIICHUEC K MUPY, BKIIIOYAasd 3CTCTUKY 6I)ITa, HAay4YHOTO U TCXHUYCCKOT'O
TBOpUYECCTBA, CIIoOpTa, Tpyaa, O6H.I€CTB€HHBIX OTHOHI@HHfI;

IIOHUMAaHHE SMOIIMOHAJIBHOI'O BO3IICI7[CTBPI$[ JKHBOM npupoasl 1 eé OCHHOCTH,

TOTOBHOCTb K CAMOBBIPAXKCHHUIO B PA3HBIX BHUAAX HCKYCCTBA, CTPEMJICHUC IIPOABJIATH
Ka4dyeCTBa TBOquCKOﬁ JIMYHOCTH,

5) pusnueckoro  BocnUTAHUsS, (OPMHPOBAHHMA  KYJLTYPbI  310pPOBbA M
IMOIUOHAIBLHOIO 0JIArONOJIYYHs:

MMOHMMAaHUE W peasin3als 3J0pOBOro U 0e30macHoro odpasa Ku3HU (3710pOBOE MUTAHUE,
coOIOZIeHNe TUTUEHUYECKUX TMPaBWJI U HOPM, COAlaHCUPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
perynsipHass (u3uYecKas aKTHBHOCTh), OEpPEeKHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

MOHMMAaHWE [IEHHOCTU TMPaBWJI WHIUBUIAYaJbHOTO U KOJUIGKTMBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIHNX 3J0POBbIO U JKU3HU JIIOJIEH;

OCO3HAHME IOCIEICTBUI M HENPHUATHS BPEIHBIX MPHUBBIYEK (YMOTPeOJEHHs alKoroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOT0 BOCTIMTAHUS:

TOTOBHOCTH K TPY1y, OCO3HaHHUE IIEHHOCTH MAaCcTEePCTBA, TPYI0JII00HE;

TOTOBHOCTh K  AaKTHBHOM  JEITEIbHOCTH  TEXHOJIOTMYECKOM M COLUAIBHOU
HAIPaBIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSITENILHO BBIMOJHATH

TaKYyIO ACATCIBbHOCTD,

HWHTEpPEC K pa3InuHbIM cepaM MpoecCHOHATBHON ACSITEIHHOCTH, YMEHHE COBEPIIATH
OCO3HAHHBIN BBIOOP OyayImei mpodeccuu 1 peaan30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;



TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHUIO U CaMOOOPA30BaHUIO HAa MPOTSHKEHUM BCEH
KU3HU;

7) 3K0JIOrH4eCKOro BOCIIUTAHMS

HKOJIOTHYECKH 11€JIecO00pa3HOe OTHOIICHHE K IPUPO/IEe KaK HCTOUHHUKY JKU3HU Ha 3emie,
OCHOBE €€ CyIIeCTBOBAHUS;

MOBBILIEHUE YPOBHS AKOJIOTUYECKOM KYJIbTYphI: MPUOOpPETEHHE OMNbITAa IIAHWPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI JJIs1 OKPY KAIOIIEH CpeJibl;

OCO3HAHHE TII00ABHOTO XapaKTepa SKOJIOTUIECKHUX MPOOIEeM U IyTeH UX PELICHHUS;

CIIOCOOHOCTh MCIOJIb30BaTh MPHOOPETACMbIC ITPU U3YUYCHUH OMOJIOTHH 3HAHHS U YMEHHUSI
IpU PEIICHUH MPOOJIEM, CBSA3aHHBIX C paIlMOHAIBLHBIM MPHUPOIOIOIB30BaHHEM (COOIIOICHHE
NpaBUI MMOBEJCHUS B MPHUPOJIC, HANPABICHHBIX HA COXPAHEHHE PABHOBECHS B HKOCHCTEMaX,
OXpaHy BUJIOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HEIpUATHE ACUCTBUM, NMPHUHOCALIMX BpEJ OKPYXKAIOLIEH IPUPOAHOU cpene,
YMEHHE MPOTHO3MPOBATH HEOJIArONPHUSITHBIE SKOJIOTMYECKHE MOCIEICTBUS MPEANPHUHUMACMbIX
JICHCTBUM U NPEJOTBPAILLATh UX;

HAJIMYHUEC Pa3BUTOr0 SKOJIOTHMYCCKOI'O MbILNIJICHU, JKOJIOTHYCCKOU KYJbTYpPbI, OIIbITa
ACATCIIbHOCTH 9KOJIOTUYECKOM HaAIlIpaBJICHHOCTHU, YMCHHA PYKOBOACTBOBATHLCA HMH B
H03HaBaTCJ'IBHOI\/'I, KOMMYHI/IKaTI/IBHOI\/'I n COHHaHBHOﬁ IMMPAKTHUKE, TOTOBHOCTU K Y4YaCTHIO B
HpaKTI/I‘{CCKOﬁ JACATCIIbHOCTHU AKOJIOTUYECKOU HAIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTr0 MO3HAHUS

C(l)OpMI/IpOBaHHOCTB MHUPOBO33pPCHUA, COOTBCTCTBYIOIICTO COBPEMCHHOMY YPOBHIO
PasBUTUA HAYKU U 06H1€CTBGHHOI\/JI MMPaKTUKH, OCHOBAHHOI'O Ha JUallore KyJbTyp,
CHOCO6CTBYI'OH_ICFO OCO3HAaHHIO CBOCTO MECTA B MOJHUKYJIBTYPHOM MHUPC,

COBEpPUICHCTBOBAHHE  SI3BIKOBOM M YMTATENBCKOW  KYJIbTYpbl KaK  CpPEACTBa
B3aMMOJICUCTBUS MEXKIY JIFOABMHU U MIO3HAHUS MUPA;

MOHUMaHHE CreMU(PUKH OMOJOTUM KaK HayKH, OCO3HaHHs €€ poiiu B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOTIO MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOIO MPEACTABICHUs 00 OKpY’KaIoIeM
MHUpe KaK O €JIMHCTBE NPUPOABI, YelIOBeKa U OOIecTBa, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pereHuH npo0aeM coXpaHEHHs MPUPOJTHOTO PaBHOBECHS,;

yOEeKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMH ISl COBPEMEHHOM MBHJIN3ALMU: 00eCTIeUeHUs
HOBOTO YpPOBHSI Pa3BUTHS MEIWLIMHBI, CO3aHME MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuath pecypcHble MpoOIeMbl Pa3BUTHsI YeIOBEUECTBA, TIOMCKA ITyTeH BbIXOJ1a U3 III00AIbHBIX
HKOJIOTMYECKUX MPOoOJieM U obecreueHus nepexoia K yCTONYMBOMY Pa3BUTHIO, PAllMOHATILHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYpCcoB U (POPMUPOBAHHIO HOBBIX CTAH/IAPTOB JKU3HHU;



3aMHTEPECOBAHHOCTh B MOJIY4YE€HUU OMOJIOIMYECKUX 3HAHUH B IIEJISAX MOBBIIIEHUS 00ILei
KYJIbTYpBl, €CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH, KaK COCTAaBHOW 4YacTH (DYyHKIIMOHAIBHOM
IpaMOTHOCTH 00y4Jaronmxcs, popMupyemoit mpu U3y4yeHuu OUoJIoruy;

IIOHUMaHHUEC CYHMHOCTH MCETOJA0B IIO3HAHUSA, HCIIOJIB3YEMBIX B CCTCCTBCHHBLIX HayKax,
CIIOCOOHOCTH HCITIOJIb30BaTh moJiydaCMbIC 3HAHHA [Jid aHajiu3a | OOBSICHEHHS SIBIICHHMI
OKpYXKarumero Mupa M IIPOUCXOAAINIHNX B HEM HSMCHCHHﬁ, YMCHHUE J€JIaTh 000CHOBaAHHBIE
3aKIIIOYCHUA Ha OCHOBC HAyYHbIX (baKTOB U HUMCIOIIMUXCA HdaHHBIX C LCJIbIKO IMOJYYCHHA
JOCTOBCPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENILHO HCIOJB30BATh OMOJIOTMYECKHE 3HAHUS A peIICHUA
HpO6HeM B PCAJIbHBIX JKU3HCHHBIX CUTYyallHUAX;

OCO3HAaHUEC NECHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTb OCYHICCTBJIATE IIPOCKTHYIO U
HCCIICA0BATCIILCKYIO ACATCIIBHOCTD HHAUBHUYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY OOpPa30BAHUIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHMM MO OHOJOIMH B COOTBETCTBUHM C JKU3HCHHBIMU
HOTPEOHOCTSAMH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yibTaThl OCBOCHUsI yueOHOro mnpenMera «buonorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHMPOBAHUS MMPOBO33pEHMsI  OOYYAIOIIMXCS  MEKIUCUUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOlIeHaYYHbIE TTOHTHS, OTPaXKarollle HEeJI0CTHOCTh HAayYHOM KapTHHBI MUpa
U cnenu(uKy MeTOI0B MO3HAHMSI, UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIUs,
SBJIEHUE, TPOLECC, CUCTEMAa, HAyuYHbIM (aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0/IeHUe, U3MEpEeHUe, SKCIEPUMEHT U JIPYTHX), YHHUBEpCaJbHbIE
yueOHble JeicTBUS (TMO3HABAaTEIbHbIE, KOMMYHHUKATUBHbIE, PETYJIATUBHBIE), 00ecreunBaoIIne
dopmupoBaHre (YHKIIMOHATBHOW I'PAMOTHOCTH M COLMAIIbHOW KOMIETEHIMH O00YydYaroluxcs,
CIOCOOHOCTh o0yuaromuxcs UCIOJIb30BaTh OCBOEHHBIE MEXIUCLUUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJbHble Yy4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON ITPAKTHKE.

MeranpeamMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI CpEIHEro oOIero oOpa3oBaHMs
JOJIKHBI OTPAXKATh:

OBi1aieHHe YHHMBEPCAJIBLHBIMU YUeOHBIMHU NMO3HABATEIbHBIMH eHCTBUSIMU:
1) 6a30BbI€e JIOTHYECKHE TEHCTBHA:

CaMOCTOSITENILHO (OPMYJIMPOBATh M aKTyaJIM3HpOBATH MPOOJIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;



UCTIONIB30BATh IIPU OCBOCHWM 3HAHUH TNPHEMBI JIOTHYECKOTO MBIIIICHUS (aHANN3a,
CHHTE3a, CpaBHEHHUS, KIACCUPHUKAIMM, OOOOIIEHHs), PACKPhIBATh CMBICT OHOJOTHUYECKUX
HOHSATHHN (BBIICIATH UX XapaKTepHBIC MPU3HAKH, YCTAaHABIMBATH CBSA3U C JPYTHMH MOHITUSIMH);

OIPCACIIATE LCIW ACATCIBHOCTH, 3aaBas IapaMCETPbl M KPUTCPHUHU HX OOCTHIKCHUA,
COOTHOCHUTD PC3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

UCIIOJIb30BATh OMOJIOTUYECKHE MOHATUS Uil OOBSICHEHUS (AKTOB M SBICHHHA >KUBOU
HPUPOJIBL;

CTPOUTHL JIOTHUYCCKUC PACCYKACHUA (I/IHI[yKTI/IBHbIe, ACAYKTUBHBIC, II0 aHaJIOI‘I/II/I),
BBISABJIAATh 3aKOHOMCPHOCTH W IMPOTHBOPECUYMA B paCcCMaTpuBaCMBbIX SABJICHUAX, (bOpMy.]'II/IpOBaTB
BBIBOIbI 1 3aKJIIFOUYCHMUS

IMPUMCHATH CXCMHO-MO/JICJIbHBIC CPCACTBA IAJId MPCACTABJICHUA CYHICCTBCHHBIX CBSI3CH U
OTHOIIICHUM B HU3y4aCMbIX OMOJIOrMYECKUX 06’bCKTaX, a TaKXKC HpOTHBOpqu/Iﬁ pasHoro ponjaa,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(i)OpMaIII/IOHHI)IX HCTOYHHKAX,

pazpabareiBaTh IUIAaH peHICHHWS MpoOJIeMbl C  Yy4ETOM  aHAM3a  HUMEIOIIUXCS
MaTEepUAIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTBb KOPPCKTUBLI B ACATCIIbBHOCTb, OLICHUBATH COOTBETCTBUC PE3YJIbTATOB ILECJIAM,
OLOCHUBATDL PUCKHU HOCJ'IC,Z[CTBI/Iﬁ JCATCIIbHOCTH,

KOOPJIMHUPOBATh W BBINOJHATH PabOTy B YCIOBHUSX pPEAlbHOTO, BUPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

Pa3BUBATb KPCATUBHOC MBIIIJICHUEC ITPU PCIICHUU KU3HCHHBIX np06neM.

2) 6a30BbIe HCCIEI0BATEIHLCKHE TEHCTBUS:

BJIaJI€Th HaBbIKaMU y‘IC6H0-HCCJ’IGILOB3TGJ'IBCKOfI n HpOGKTHOfI JCATCIIBHOCTHU, HaBbIKaAMU
pa3pcuicHusd HpO6J'ICM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIBHOMY IMOUCKY MCETOJA0B
PEIICHUA MMPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB MMO3HAHUSA

HCIIOB30BaTh DPA3IMYHbIC BUIBl ACATEIBHOCTH IO IIOJYYEHHUIO HOBOIO 3HAHUSA, €r0
MHTEpIIpETallUY, MPeoOpa30BaHUI0 U MPUMEHEHHUIO B YUEOHBIX CHUTYyalUsiX, B TOM YHUCIE NPU
CO3JIaHUH YYEOHBIX U COIIMATIBHBIX IPOEKTOB;

(bOpMI/IpOBaTB Haqumﬁ THII MBIIIIJICHUSA, BJIAACTh Haquoﬁ TCPMHHOJIOT Hef/'I, KIIFOYCBBIMU
IOHATHUAMU U METOJaMH,

CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIE 3aJa4ll B 00pa30BATEIbHON NEATEIHHOCTH W
JKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH TPUYMHHO-CIIEICTBEHHBIE CBS3M U aKTyaJlu3UpOBaTh 3aJady, BbIABUIATH
TUNoTe3y €€ peuleHMsl, HaxOOuUTb AapryMEHThl Ui J0Ka3aTelbCTBA CBOMX YTBEPKACHMM,
3aJjaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;



AHAJIIM3UPOBATh IIOJYUCHHBIC B XOJ€ PCHICHUA 3aladyu pPE3yJabTaThbl, KPUTHYCCKU
OLICHUBATL UX NOCTOBCPHOCTD, IIPOrHO3UPOBATH UBMCHCHUC B HOBLIX YCJIOBUAX;

AaBaTb OLCHKY HOBBIM CUTYyallUAM, OLICHHUBATDH HpI/IO6peTéHHLII\/JI OIIBIT,

OCYILIECTBIIATH IIeJICHANPABICHHBI MOUCK MEPEHOCa CPEJCTB M CIIOCOOOB JIEHCTBHS B
po(hecCuOHANBHYIO Cpeay;

yMETh TEPEHOCUTb 3HAHUS B TO3HABATEJIbHYID M  IMPAKTUYECKYI0  00JacTu
JKA3HEEATEIIbHOCTH;

YMETH UHTCTPHUPOBATH 3HAHUSA U3 PA3HBIX MPEAMCTHBIX O6HaCTeﬁ;

BBIJIBUI'aTb HOBBIC HJCH, NpCjlaraTb OPUTHHAJIBHBIC IOAXOJbl WM PCHICHUSA, CTAaBHUTHh
HpO6JICMBI " 3a7la4u, JOITYyCKaroIHre aJIbTCPHATUBHBIC PCIICHUA.

3) padora ¢ nunpopmaumeii:

OPHEHTHUPOBATHCS B PA3IMYHBIX MCTOYHHKAX MH(MOpMAIHH (TeKcTe ydyeOHOro mocolwus,
HAY4YHO-TIONYJISIPHON JUTepaType, OMOJOTMUECKUX CIOBapsX M CIPaBOYHMKAX, KOMIIbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTE), aHATU3UPOBATh HH(POPMALMUIO PA3TUYHBIX BHIOB U (opM
IPE/CTaBICHUS, KPUTUUYECKU OLIEHUBATh €€ I0CTOBEPHOCTh M HEIIPOTUBOPEUUBOCTD;

(bopMyJIHpOBaTh 3aMPOCHl U MPUMEHSATh Pa3IMYHBIC METOIBI MPU IOUCKE W OTOOpe
Ounonoruveckoi nHGOpMaIUU, HEOOXOIUMOH /7Sl BBIIOJIHEHUS YYeOHBIX 33/1a4;

HpI/IO6p€TaTB OIIBIT HCIOJb30BaHHA I/IHCI)OpMaI_[I/IOHHO'KOMMYHI/IKaTI/IBHLIX TCXHOHOFHﬁ,
COBCPHICHCTBOBATDH KYJIbTYPY aKTHBHOT'O MCITIOJIB30BAHUSA PA3JIMYHBIX ITOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TMpEACTaBICHUS OHOIOrMYECKON
uH(popMalnu (cxembl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U IPYToe);

WCIIOIb30BaTh HAYYHBIM S3BIK B KA4eCTBE CpPEACTBA MpU padboTe ¢ OMOJIOTHYECKOM
uH(popMaliel: MPUMEHITh XUMUYECKue, PU3NYECKUe W MaTeMaTH4YeCKHe 3HAaKW U CHMBOJIBI,
dbopmynel, aOOpeBUaTypy, HOMEHKIATypy, HCIOJb30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-

CUMBOJIMYCCKUEC CPCACTBA HATJISATHOCTH

BIIQJICTh HAaBBIKAMU pPACMO3HABAHWS H 3alIUTHl HHQOpMAIHH, HHOOPMAIMOHHON
0€30MaCHOCTH JJUYHOCTH.

OBJ]aZIeHl/Ie YHuBEpPCAJIbHBIMA KOMMYHHKATUBHBIMUA HeﬁCTBHHMH:
1) oouenme:

OCYIIECTBJISITh KOMMYHUKAIIMH BO BCeX cepax KU3HH, aKTUBHO yUaCTBOBATH B JIMAJIOTE
WM TUCKYCCHH TI0 CYIIECTBY OOCYXJIaeMoOil TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BHICKA3bIBATh



CY)KICHHMSI OTHOCUTCIIBHO BBINOJHEHMS IIPEUIaracMod 3aJadd, Y4YHUTHIBATb WHTEPECH U
COIIACOBAHHOCTD MO3ULMI APYTUX YYACTHUKOB JUAJIOra WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOalbHBIE CpEACTBAa OOIICHHUS, NMOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DJIUKTHBIX CUTYallUd, YMETh CMATYaTh KOH(JIUKTHI U
BECTH I1EPErOBOPHI;

BIIQJICTh PA3IMYHBIMH CIIOCOOAMH OOIIECHUS W B3aMMOJCHCTBHSI, MOHUMATh HAMEPCHHS
JIPYTHUX JIOACH, MPOSBIATh YBAKUTEILHOE OTHOIIEHHE K COOECeIHUKY U B KOPPEKTHOH dopme
(bOopMyIIMUPOBATH CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHsSI C HCIIOJIB30BAaHHEM S3bIKOBBIX
CPEJICTB.

2) COBMeCTHAs IeSITeIbHOCTD:

[IOHUMATh U UCNOJIb30BaTh MPEUMYILIECTBA KOMAaHIHOW U UHJIMBUIYaJbHOU pabOThHI MpU
peLeHnH OMOIOrnYecKoi MpodsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOEMCTBYS IPU pEeLIEHUH yueOHOH 3a/1auH;

BBIOMPATh TEMAaTHKy M METOJbI COBMECTHBIX JCUCTBUI C Yy4ETOM OOLIMX HMHTEPECOB U
BO3MOYKHOCTEH Ka)KIOI'0 4JIe€Ha KOJUIEKTUBA;

[IPUHUMATh 1I€JI COBMECTHOW JI€ATEIbHOCTH, OpPraHU30BbIBATH M KOOPAUHUPOBATh
JIEUCTBUSA MO €€ NOCTUKEHMIO: COCTAaBIATH IUIAH JEHCTBUHM, pPACIPENENIATh POIU C Yy4ETOM

MHEHHUH YYaCTHUKOB, 00CY>KAaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLIEHHMBATh Kau€CTBO CBOErO BKJIAJIa U KAXKIOI0 YYaCTHUKA KOMaH/Ibl B OOIINI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeJjaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJEU C MO3ULHUHM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHICCTBIIATE IMO3UTHBHOC CTPATCTHUYCCKOC IIOBCACHHWC B Pa3JIMUHBIX CUTyalUsaX,
MMPOSABJISATE TBOPUCCTBO U B006pa)KeHI/Ie, OBITh WHHUIIMATHUBHBIM.

OBJ1aieHNe YHUBEPCATBLHBIMH PEryJIATHBHBIMY J1€fiCTBUAMU:
1) camoopranmn3anms:

HCIIOIL30BaTh OHMOJIOTHMUECKHE 3HAHUS JJIs1  BBIABJIICHUA np06neM U UX PCIICHHA B
JKHN3HCHHBIX U y‘-ICGHBIX CUTyalluiX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH IIeJIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOUX
JEHCTBUSIX M TOCTYIKAax IO OTHOWICHHWIO K >KMBOM NPHUPOJAE, CBOEMY 3JOPOBBIO U 3/I0POBBIO
OKpYKaKOIlIHKX;



CaMOCTOSITEITFHO OCYIIECTBIISITh TMO3HABATEIBHYIO JCATEIBHOCTD, BBISBISTH MPOOJIEMBI,
CTaBUTh U (HOPMYyIHPOBATH COOCTBEHHBIE 3a7aud B O0Opa30BaTEIBHON JAESITENLHOCTH U
KU3HCHHBIX CHUTYAIIHsX;

CaMOCTOSITEJILHO COCTABJISATh IUIAH PELIEHUs ITPOOJIEMBbI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOUTEHUN;

JIaBaTh OLEHKY HOBBIM CUTYAIIUSIM;
paciupsaTh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JIeJIaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;
OLICHUBATh MIPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO IITUPOKOW OHPYAWIMH B pa3HBIX
00JacTsX 3HaHWH, MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

AaBaTb OLCHKY HOBBLIM CHUTyallMsIM, BHOCHTb KOPPCKTUBLI B ACATCIIBHOCTb, OLCHHBATH
COOTBCTCTBHC PC3YJILTATOB LICTIAM,

BJIaACTh HaBbIKaAMH MMO3HAaBATEIbLHOU peq)HeKCI/II/I KaK OCO3HAaHHA COBCPIIACMBbBIX HeﬁCTBHﬁ
W MBICIIUTCIIbHBIX MMPOLECCOB, UX PC3YJIbTATOB U OCHOBaHHfI, HCIIOJIB30BaTh HpI/IéMI)I peq)HeKCI/II/I
JJI1 OLICHKU CUTYyaluu, B]':;I60p8. BCPHOTI'O PCHICHUA;

YMCTh OLICHUBATH PUCKU U CBOCBPEMCHHO NPUHUMATL PCIICHUS 110 UX CHUKCHUIO,

IIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX IPHU AHAIN3€E PE3YJIbTAaTOB ACATEIbHOCTH;

3) npuHsATHE CeOSI M IPYTHX:

NPUHUMATD ce0s, TOHUMast CBOM HEJAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX MPH aHAIN3€E PE3YIbTaTOB JAESATEIbHOCTH;
MIPU3HABATH CBOE MPaABO U MPABO JPYTUX HA OMIMOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOr0 YEJIOBEKa.

INPEAMETHBIE PE3YJIBTATDBI



[IpenmerHbie pe3ynbTaThl 0cBoeHuUs rporpammbl COO 1o 6uosioruu Ha 6a30BOM YpOBHE
BKIIIOUAIOT crierupuyeckue s yueOHoro npeamera «buonorusy HaydHbIE 3HAHUS, YMEHHUS U
CHOCOOBI JecTBUI o OCBOCHHUIO, UHTEPIpETAINN
U IpeoOpazoBaHUIO 3HAHUMN, BUJBI JESATSILHOCTH 10 TIOTYYSHUIO HOBOTO 3HAHUSI M IPUMCHCHHIO
3HAaHU B PA3JIMYHBIX YUYEOHBIX CUTYallUsiX, & TaKXKe B PEaJbHBIX JKU3HCHHBIX CUTYaIUsX,
CBS3aHHBIX C Owojorueil. B mporpamme mnpeaMeTHbIC Pe3yJbTaThl MPEACTABICHBI MO T0JaM
00yueHwusl.

[IpenmeTrHbple  pe3ynbTaThl OCBOEHHA yudeOHoro mpenmera «buonorus» ¢ 10
Kaacce J0IKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUK O MECTE W POJHM OMOJOTHH B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa U
HAy4YHOT'O MHUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apyOCKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uosornu, GyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIsl PELICHUs AKU3HEHHBIX 33/1a4;

YMEHHUE PACKPBIBATh COJICPKAHUE OMOIOTMYECKIX TEPMUHOB M MOHITUMN: KHU3Hb, KJICTKA,
opranus3M, Merabosm3M (OOMEH BEIIECTB U NIPEBpalllEHHEe JSHEPruH), TOMEeoCTa3
(camoperyisitusi), ypOBHEBasi ~ OpraHW3alysi  JKHBBIX  CHUCTEM, CaMOBOCIPOHM3BEICHHE
(penpoayKius), HacJIeJCTBEHHOCTh, U3MEHYUBOCTh, POCT U PA3BUTHE;

yMEHUE u3jaraTb OWOJIOTUYECKHE TEOpHM (KIETOYHAas, XpPOMOCOMHas, MyTallMOHHasd,
LEHTpaJbHas J0rMa MOJIEKYJspHOH Ouonorun), 3akoHbl (I'. Mennens, T.Moprana, H.
W. BaBuinoBa) u yueHus (0 LIEHTPax MHOT000pa3us U MPOUCXOXKJIEHHS KyIbTYpHBIX pacTeHuit H.
W. BaBuiosa), onpenensTh TpaHUIbl MX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMCHUEC BJIAJACTh MCTOAAMU HAYUYHOI'O ITO3HAHUA B OMOJIOTHU: H&6HIOJI€HI/IG n OIMHCAHUC
JKHUBBIX CHUCTCEM, IIPOLCCCOB U HBHCHHﬁ, opraHuzanuvss MW TIPOBCACHUC OMOJIOTHYECKOTO
OKCIICPUMCHTA, BBIABHKXCHUC THUIIOTE3bI, BbIABJICHHUEC 3aBUCHUMOCTU MCKAY HUCCICAYCMBIMU
BCIIMYHUHAMMU, 00BSICHEHHE MOJIYYCHHBIX PE3YyJIbTATOB, HCIIOJIb30BAHHBIX HAYYHBIX HOHHTI/II>'I,
Teopnﬁ 1 3aKOHOB, YMCHHEC JI€JIaTb BbIBOJIbI HA OCHOBAHWH ITOJTYUCHHBIX PE3YJIbTATOB;

YMCEHHUEC BBIICIIATH CYIICCTBCHHBIC IMPHU3HAKKW BUPYCOB, KJIICTOK MPOKAPHUOT U 3YKAPHOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHA BEIIECTB U
MPEBpAICHHS] YHEPTHUH B KJIETKE, (OTOCHHTE3a, TUIACTHYECKOTO M DHEPreTHYeCKOro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIUIOJOTBOPEHUS, PA3MHOKECHHSI, UHIUBUAYATHHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

yYMEHHUE MPUMEHSATh MOJyYeHHbIE 3HAHUS JUIsl O0BSICHEHUS! OMOJIOTMUYECKUX MPOILIECCOB U
SIBIIGHUH, /1151 IPUHATUS MIPAKTUUYECKUX PEIIeHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecrieueHus
0€30IIaCHOCTH CBOETO 3[0POBbS M 3/0POBbSl OKPYXAIOIIUX JIIOJIeH, COOMIONEHUS HOPM
rPaMOTHOTO TOBEACHHUSI B OKpYy)Karolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTUKEHUH COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTHH Ul pallOHAILHOTO
MIPUPOJOTIOIB30BAHMS;



YMCHUC peuiaTh 3JICMCHTAPHBIC TI'CHCTHYCCKHUEC 3aJadd Ha MOHO- H I[I/IFI/I6pI/II[HOC
CKpCIIMBAHUC, CHCIINICHHOC HACJICAOBAHUC, COCTABIIATE CXCMBbI MOHOI‘I/I6pI/II[HOFO CKpCIIUBaHUA
IJI IIpEACKa3aHuA HACJICAOBaHMs ITPU3HAKOB Y OPTraHU3MOB;

YMEHHE BBIIOJIHATH Ja0OpaTOpHbIC W MPAaKTHYECKUE paboThI, COONIOAATh MpaBUiia IPU
pabote ¢ y4eOHbBIM U J1a00opaTOpHBIM 000pYI0BAHUEM;

YMEHHE KPUTHYECKH OIICHHBATh W HHTEPIPETUPOBATH WHPOPMAIUIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOLIYIO TICEBIAOHAYUYHbIEe 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB (CpElCTBa
MaccoBOi MH(OPMALNK, HAYYHO-TIOMYJISIPHBIE MAaTEPHUAJIbl), ITHUYECKUE ACTIEKTHI COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE IHCBMEHHBIE M YCTHBIE COOOLICHHs, 00001mas
Ouonormyeckyro HMH(OPMALMIO M3 HECKOJIbKMX HCTOYHHMKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTrHbie  pe3ynbTaThl OCBOEHUA ydeOHoro mpenmera «buonorus» ¢ 11
Kjlacce JI0JKHBI OTpaXarh:

c(OpMUPOBAHHOCTh 3HAHUUA O MECTE W POJIM OMOJIOTUM B CUCTEME HAy4YHOrO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYyYHOTO MHUPOBO33PEHUS, O BKJIAJIe POCCUMCKHUX U 3apyOeKHBIX yUEHBIX-OUOJIOTOB B pa3BUTHE
Oouonornu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa IS PEeLICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpBIBaTh COJACp)KAHWE OWMOJOTUYECKUX TEPMHUHOB U TIOHATUMA: BHI,
NOMyJISIKs,  TeHO(MOHI,  OSBOJIONUS,  ABWXKYyIIHE  CHiIbl  ((akTOpbl)  SBOJIOIHH,
MIPUCTIOCOOJIEHHOCTh OPTaHU3MOB, BHA000pa30BaHUE, IKOJIOTHYECKHE (PAKTOpPHI, IKOCHUCTEMA,
MPOIYLEHThI, KOHCYMEHTBHI, pEeIYyLEHThl, [N MHUTAHUSA, OKOJOTHYECKas MUpaMHJa,
O6uoreoreHo3, bnocdepa;

yMEHHE Wu3Jarate Ouojiornyeckue Teopuu (dBostouMoHHass Teopuss Y. JlapBuHa,
CHUHTETHYECKasi TEOpHUsl HBOJIOILMM), 3aKOHBI M 3aKOHOMEPHOCTH (3apojblmieBoro cxozacrsa K.
M. bapa, yepenoBaHus INaBHbIX HampasieHuil u nytei sBomonuu A. H. CeBeprioBa, yueHus o
6uocdepe B. . BepHasickoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMCHHUEC BJIaJICTh MCTOAAMU HAYYHOI'O ITO3HAHUA B OMOJIOTHU: H&6HIOJI€HI/IG n OIMHCAHUC
JKHUBBIX CHUCTCEM, IIPOLHCCCOB U HBHCHHﬁ, opraHuzanuvss MW TIPOBCACHUC OMOJIOTHYECKOTO
OKCIICPUMCHTA, BBIABHKXCHUC THIIOTE3bI, BBIABICHHUEC 3aBHUCHMOCTU MCXKAY HUCCICAYCEMBIMU
BCIIMYUHAMMU, 00BsICHEHHE MOJIYYCHHBIX PE3YJIbTATOB, HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ,
TeopI/Iﬁ 1 3aKOHOB, YMCHHEC J1€J1aThb BbIBOJIbI HA OCHOBAHWH ITOJTYUCHHBIX PE3YJIbTATOB;

YMEHUEC BBIACIATE CYHICCTBCHHBIC TPU3HAKHU CTPOCHUA OMOJIOTMYECKUX OOBEKTOB:
BUJIOB, TIOMYJISIIIUNA, MPOIYIIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OMOTEOIIEHO30B M IKOCHCTEM,
O0COOEGHHOCTH  TIPOIIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BUJI000pa30BaHusl, MPHUCIOCOOTCHHOCTH OPTaHU3MOB, JIEHCTBHS IKOJIOTUYECKUX (PAKTOPOB Ha
OpPTaHHW3MBI, TICPEHOCA BEIIECTB M MMOTOKA YHEPTHH B 3KOCHCTEMaX, AaHTPOIIOTCHHBIX U3MEHCHHI
B DKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpPOTa BEHIECTB W OMOTCOXMMHYECKUX IIMKIOB B
ouocdepe;



YMEHHE TIPUMEHATh MOJIyYCHHBIC 3HAHUS /I OOBSICHEHHS] OMOJIOTHYECKUX MPOIECCOB 1
SIBJICHUM, 1151 TPUHATHUS IPAKTUUECKUX PEIICHUI B TOBCEAHEBHOM KU3HU C LIETBI0 00eCreYeHUs
0€30IaCHOCTH CBOETO 3/I0POBbSI M 3JI0POBbS  OKPYKAIOIIMX JIFOJEH, COOJIONECHUS HOPM
rPAaMOTHOTO TOBEICHUS B OKpY>KaloUIel MPUPOJHON cpene, MOHMMaHHE HEOOXOIAUMOCTHU
HCITOJIb30BaHUS JIOCTYDKEHH I COBPEMEHHOM ouoaoruu TS pPalMOHAIBHOTO
MIPUPOAOIOIb30BAHHUS;

YMCHHUC pCHIATL 3JICMCHTAPHBIC OMOJI0TUYCCKUE 3ala4yu, COCTAaBJIATHL CXCEMbI IEPCHOCA
BCHICCTB U OHCPIrMH B 5KOCHUCTEMAX (uenn HI/ITaHI/Iﬂ);

YMEHHE BBIIIOJIHATH JIAOOpATOpHBIC U MpaKTHYeCKHe padoThl, COOMIOAATh MpaBWiIa PU
pabote ¢ y4eOHBIM U 1a00paTOPHBIM 000y IOBAaHUEM;

YMEHHE KPUTHYECKH OICHHBAThb W HHTEPIPETUPOBATH MH(GOPMALUI0 OHOIOTHYECKOrO
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAyUYHbIE€ 3HAHUS U3 PA3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBoi HMH(OpMAlLMK, HAYYHO-TIOMYJISIPHBIE MaTepHallbl), paccMaTpuBaTh TII0OaIbHBIC
9KOJIOTMYECKHE NMPOOIEMbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOILIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

yMEHHE CO03/JaBaThb COOCTBEHHBIE TMHCHbMEHHBIE W YCTHBIE COOOIIEHUs, 00001as
OMONOTUYECKYI0 HH(OPMAIMIO U3 HECKOJBKHUX HCTOYHMKOB, TPaMOTHO HCIOJIb30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.
TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HammeHoBaHHe pa3/ieioB ¥ TEM MPOrPaMMBbl KonnyectBo yacos
/1 Bcero  KontposbHbIe [TpakTuyeckue
paboThI paboThI

1 Buonorus xak Hayka 2 0.5

2 JKuBbIe cHCTEMBI M UX OpraHU3aNus 1

3 XUMUYECKHUI COCTaB U CTPOCHUE KIETKU 8 1

4 JKu3HenesaTeIbHOCTD KIETKH 6

5 PasMHOkeHME 1 MHIUBULYAJIbHOE Pa3BUTHE 5 1
OpPraHu3MOB

6 HacnencTBeHHOCTL U N3MEHUYHUBOCTD 8 15
OpPTaHU3MOB

7 Cenexmust opraau3mMoB. OCHOBBI OMOTEXHOJIOTHH 3

8 PesepBHOE Bpems 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 0 4

11 KJIACC

Ne n/m HanmeHoBaHue pa3enioB U TeM MPOrpaMMbl KonngectBo yacoB

Bcero  KontponbHbie [IpakTuueckue
paboTsI paboThI

1 DBOIIOIMOHHAS OMOIOT U 9 1

2 Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 9 0.5
3emie

3 OpranusMsl 1 OKpy’Karolas cpeia 5 1

4 Coo01ecTBa U SKOJIOTHUECKHE CUCTEMBI 9

5 PesepBHoe Bpems 2
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Ne n/m HanmeHoBaHue pa3enoB U TeM MpOrpaMMbl KonunuecTBo yacos

Bcero  KontposbHbIE [IpakTueckue
paboThI paboTsl
OBILEE KOJIMYECTBO YACOB I10 34 0 2.5
[TPOI'PAMME
MNOYPOYHOE INIAHUPOBAHHUE
10 KJIACC
No Tema ypoka KonnuectBo yacoB
/1 Bcero Kontponbnbie IlpakTtuueckue
paboThl paboTbI
1 buonorus B cucreMe Hayk 1
2 Meroabl mo3HaHUS KUBOU Mpupoasl. [IpakTnyeckas 1 0.5

pabota Ne 1 «Vcnonp3oBaHUE pa3TUYHBIX METOJIOB MPU
M3Y4YEHUU OMOJIOTUUECKUX 0OBEKTOBY

3  buonornyeckue cucTeMbl, MPOLECCH M UX U3YUCHUE 1
4  Xumuueckuii cocTaB KJIeTKH. Boga 1 MuHepanbHbIe COU 1
5 benku. CoctaB u cTpoeHue OEIKOB 1
6 depMeHTH — OHOJIOTMYECKUE KaTaTnu3aTOPhI. 1 0.5

JlaGopaTtopnast pabora Ne 1 «M3yuenue kataiuTuyeckon
AKTUBHOCTH (pepMEHTOB (Ha MpUMepe aMHIIa3bl UK

KaTasas3bl)»
7  Yrnesonsl. JIumuasl 1
8 Hyxkneunossie kuciaotel. ATO 1
9 MHcropus u MeToasl U3ydeHus kieTku. Knetounas teopus 1
10 Kierka xax 1ejiocTHas xuBas cucreMa 1
11 Crpoenue sykapuoTHueckoi kiueTku. JlaboparopHas 1 0.5

pabota Ne 2 «/3y4yeHue cTpoeHus KJIETOK pacTeHuil,
YKUBOTHBIX, TPUOOB U OaKTEpHil 0T MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpENapaTax U X OIMMCAHUE»

12 OOmeH BemiecTB WK METa00IN3M 1
13 ®otocuHTE3. XEMOCHHTE3 1
14 Dmueprernyeckuii oOMeH 1
15 JKusHeHHbIN UK KIETKH. [[eneHue knetku. MuTos. 1 0.5

JlaboparopHas pabota Ne 3 «Habnronenne Mutosa B
KJIETKaX KOHYMKA KOPEIITKa JIyKa Ha TOTOBBIX
MUKpOTIpenaparax»

16 buocunTe3 Oenka. Peakius MaTpuyHOro CHHTE3a 1
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Ne Tema ypoxka KonunuectBo yacos

/1 Bcero Kontponbnbie Ilpaktuueckue
paboThl paboThl

17 Tpaucnsauus — OuocuHTe3 OenKa 1

18 Hexuerounsie pOPMBI )KU3HU — BHPYCHI 1

19 ®opmbl pa3MHOKEHUS OPTAaHU3MOB 1

20 Meiios 1

21 OO0pa3oBaHue U pa3BUTHE MOJOBBIX KIETOK. 1 0.5

OmnogotBopenue. JlabopatopHas padora Ne 4 «U3yuenue
CTPOEHHUSI MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOTpEIapaTax»

22 HupuBuayanbHOE pa3BUTHE OPraHU3MOB 1
23 T'eHeTHKa — HayKa O HAcCJEJCTBEHHOCTU M M3MEHYHBOCTHU 1
24 3aKOHOMEPHOCTH HACIICAOBAHUS MPU3HAKOB. 1

MoHOTrHOPHIHOE CKPEITUBAHKE

25 JluruOpuaHoe CKpelrMBaHue. 3aKOH He3aBUCHMOTO 1
HACJICJIOBAHMSI IPU3HAKOB

26 CreruieHHOE HacleIoBaHue Mpu3HaKoB. JlabopaTropHas 1 0.5
pabota Ne 5 «3y4yeHue pe3ynbTaTOB MOHOTUOPUIHOTO U
JUTHOPUIHOTO CKPELIUBAHUS Y Ap030(Uibl Ha TOTOBBIX

MUKpOTIpenaparax»
27 Teneruka nojna. HacnemoBaHue npu3HaKoB, CIETNIEHHBIX C 1

IOJIOM
28 W3menumBocTs. HenaciiencteeHHasT M3MEHYHUBOCTD. 1 0.5

JlaboparopHas pabota Ne 6. 3ydenue moauduKamoHHOMI
U3MEHYMBOCTH, IIOCTPOCHUE BAPHUAIIMOHHOTO psifa U
BAapUALIMOHHON KPUBON»

29 HacnencrBeHHast ©3MeHYMBOCTb. JIabopatopHas pa6ota Ne 1 0.5
7. «AHanu3 MyTalui y 1po30(uibl Ha TOTOBBIX
MHUKpOIpenapaTax»

30 T'enermka uenoBeka 1

31 PeseprHbIii ypok. O000MIEHUE 11O TEME 1
«HacnencTBeHHOCTh M U3MEHYMBOCTH OPTaHU3MOBY

32 Cenekuus Kak HayKa M Iporece 1

33 MeToapl ¥ JOCTHKEHUS CENEKIINNA PACTCHUI M JKHBOTHBIX 1

34 buoTexXHOJOrHs Kak OTpacib MPOU3BOJICTBA 1
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Ne Tema ypoxka KonunuectBo yacos

/1 Bcero Kontponbnbie Ilpaktuueckue
paboThl paboThl

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4

11 KUIIACC

No Tema ypoka KonnuectBo yacon

/1 Bcero Kontponbneie [Ipaktuuect
paboThI paboThI

1 DOsomrouus u METOBI €€ U3yUEHUs 1

2  Hcropus pa3BUTHS MIPEACTABICHUH 00 BOJIIOIIMH 1

3 MukposBoIOnHs 1

4  Tlomynauus Kak dJIeMEHTapHas €IMHUIIA BUJA U SBOJIIOIIHH. 1 0.5

Jlab6opaTtopHnast pabota Ne 1 «CpaBHeHHE BUIOB 1O
MOP(OJIOTHUECKOMY KPUTEPUIO»

5  JIBwxymiue cuibl (31eMeHTapHbIe (PaKTOPbI) SBOIIOIHH 1
6 EcrectBenHslif 0TOOp 1 €ro GopMbI 1
7 Pe3ynbTaThl HBOIOLUU: TPUCTIOCOOIEHHOCTh OPTaHU3MOB U 1 0.5

Bus1000pa3zoBanue. Jlaboparopnas padora Ne 2 «Onucanue
NPUCTIOCOOJICHHOCTH OpraHu3Ma U €€ OTHOCHTEIBLHOTO

Xapakrepa»
8 HanpasneHus u myTH MaKpO3BOIIOLUU 1
9 HeobOpaTuMoOCTh IBOJTIOIHH 1
10 HUcropwus xu3HU Ha 3emiie U METOABI €€ N3yUeHHSI 1
11 T'unore3bl NPOUCXOXKIEHUS )KU3HU Ha 3emie 1
12 Pa3BuTHe ®HU3HHU Ha 3eMJIe TI0 HpaM U NepuoiamMm 1
13 OcHOBHBIE 3Talbl YBOJIOIMH PACTUTEIHHOTO M YKHBOTHOTO 1 0.5

mupa. [Ipaktrueckas padota Ne 1 «M3yueHue nckomnaeMsx
OCTaTKOB PacCTEHUH U )KMBOTHBIX B KOJIJIEKIIUSAX)

14 CoBpemenHas cucTeMa OpraHudecKOro MUpa 1
15 Dsomronus yenoBeka (aHTPOIIOTEeHE3) 1
16 JIBmxymiue cuitel (haKkTOphl) aHTPOTIOTeHE3a 1
17 OcHOBHBIE CTaUU YBOJIIOIMH YEJIOBEKA 1
18 UYenoseueckue pachl ¥ MPUPOIHBIC aIANITAIIUN YETOBEKa 1
19 PesepBHsIi ypok. O600IeHHE 110 TeMe «BO3HUKHOBEHHUE U 1

Pa3BUTHC ) XU3HU HA 3emiie»
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Ne Tema ypoka KonuuecTBo uacos

/1 Bcero Konrtponbubeie Ilpaktuyect
paboTsl paboThl

20 Dkosorus Kak Hayka 1

21 Cpenpl 0OMTaHUS U IKOJIOTHYECKUE (AKTOPBI 1

22 Aobuotnueckue akropsl. JlaboparopHas padora Ne 3. 1 0.5

«Mopdonoruueckre 0cCOOCHHOCTH PACTCHUI U3 Pa3HBIX MECT
obutanusy. Jlaboparopnas pabota Ne 4. «BnusHue cBera Ha
POCT U pa3BUTHE YSPEHKOB KOJIEYCa»

23 buotnyeckue HakTopbl 1
24  DKoJIOTHYECKHEe XapaKTEePUCTUKH MOonyJsiiuu. [Ipaktudeckas 1 05
pabota Ne 2 «IToacu€r MIOTHOCTH MOIYJISALUI pa3HBIX BHJIOB
pacTeHuin»
25 Coo0rmecTBa OpraHu3MOB — OHOLIEHO3 1
26 DKOJIOrMYECKUEe CUCTEMBI (3KOCUCTEMBI) 1
27 OCHOBHBIC ITOKA3aTEIN YKOCUCTEMBI. DKOJIOTHICCKHE 1
nupamuiel. CBolicTBa sKocucTeM. CyKieccus
28 IIpupoaHbie SKOCUCTEMbI 1
29 AHTpPOIOreHHBIE SKOCUCTEMBI 1
30 buocdepa — riaobanbHas SkocucTeMa 3eMIIU 1
31 3akOHOMEPHOCTH CyIIECTBOBaHUS OHOC(hepb 1
32 YenoseuecTBO B Orocdepe 3emin 1
33 Cocy1iecTBOBaHNE IPUPOJIBI U YEIOBEYECTBA 1
34 PeseprHbIii ypok. O600meHne TeMbl «Coo0IIecTBa 1 1
HKOJIOTUYECKUE CHCTEMBD»)
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5
YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
INPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

MHTEPHET
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