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[Ipu pazpaboTke mporpamMmbl o OHMOJIOTMHM TEOPETUYECKYIO OCHOBY JJISi OMpeesieHus
NOJIX0/0B K (DOPMHUPOBAHMIO COZAEpKaHUS ydeOHoro mnpeamera «buonorus» cocTaBuiIu:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJICpKAHUS,
pe3ybTaToB O0y4YeHHs U TPeOOBAHMN K YPOBHIO HOJATOTOBKM BBITYCKHHUKOB, TOJIOKEHUS 00
o0LIMX LEeNsIX M MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CUCTEMbI CPETHErO
obmero obpazoBanusi B Poccuiickoit @enepanun, a TakxKe MOJIOKEHUS O crienu(uke OUOIoTHH,
e 3HAUYECHUU B TO3HAHMM YXKUBOM MPHUPOABI U OOECIEYEHHH CYIIECTBOBAHHUS YEIOBEYECKOTO
obmiectBa. CorylacCHO Ha3BaHHBIM IOJIOKEHUSM, ONPEAETICHbBl OCHOBHBIC (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMma o 6uonoruu 1a€T MpeaCTaBICHUE O TeNIIX, 00 00IIel cTpaTeruu 00y4eHus,
BOCIIMUTAHUS M Pa3BUTUS OO0ydYarolIMXCs cpeAcTBaMHu ydyeOHoro mnpeamera «buomnorusy,
orpenenser 005A3aTeNbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpy, paclpelesieHue Io
pa3zenaM U TeMaM, PEKOMEHIYEeMYIO IMOCIIeJOBATeNbHOCTh M3yYeHHUs] y4eOHOro Marepualna C
y4€TOM MEXIIPEIMETHBIX U BHYTPHIIPEAMETHBIX CBS3€H, JIOTHKH 00pa30BaTEebHOTO IMpoIecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIINXCA.

B nporpamMe mo OHONOTHMHM TaKXe YYHTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METAlpPEJIMETHBIM M MPEIMETHBIM pe3ylbTaTaM o0ydeHUs B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/ydeOHBIX IeHCTBUI 00y4Yaromuxcs 1Mo
OCBOEGHHIO COJIepP KaHUs OMOJIOTHYECKOro 00pa3oBaHUsl.

B nporpamme no 6uonornu (10—11 kmaccel, 6a30BBI ypOBEHb) pealM30BaH MPHHIIUI
MPEEeMCTBEHHOCTH B HW3Y4YeHMHM Ouosioruu, Omarojmapss 4eMy B HEW MpocMaTpuUBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHHM, CBS3aHHBIX C (POPMHPOBAHHMEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, I[IEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOrO  MBIILICHUS,
IPEJICTaBICHU O 3J0pOBOM 00pa3e JKM3HU U OEpeKHBIM OTHOIIEHHEM K OKpY’Karolei
npupoaHoil cpene. IlosTomy Hapsay ¢ u3ydeHHEM OOLIEOMOIOTHYECKUX TEOPUH, a Takke
3HAHUH O CTPOCHHH KXHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOUINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHMOJIOTUU YJEeNEeHO BHHUMAaHHE MCIOJIb30BAHUIO IOJYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKMU3HU JUIsl PEIICHHS PUKIIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIC/ICTBEHHbIX ~ 3a00JIeBaHMN  YEJIOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBaHMS,
000CHOBaHHMS PKOJOTHUYECKH IEIeCO00pa3HOr0 MOBEICHUS B OKpYXKAIOIMIEH MPUPOIHON cpene,
aHamu3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YeJOBeKa Ha COCTOSIHUE HPUPOAHBIX U
HCKYCCTBEHHBIX SKOCHCTEM. YCHUJICHHE BHUMaHMS K MPUKIAJTHOW HANPABIECHHOCTH Y4eOHOTO
npeamera «bHOJIOrHs» MPOJUKTOBAHO HEOOXOIUMOCTbIO 00ECHeUeHHsl YCIOBUM Ul pelieHus
OJTHOW M3 aKTyaJbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTHYECKOT0 00pa30BaHus, KOTOpask MPEIoiaraet
dopmupoBaHHe y 00yYaromUXcs CIOCOOHOCTH anaNnTUPOBATbCS K HU3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

buonorus Ha ypoBHe cpeaHero o0mero odpa3oBaHusi 3aHMMaeT BaxkHoe MecTo. OHa
oOecnieunBaeT (QopMUpOBaHUE y OOydaloOIIUXCsl MPEICTABICHWH O HAay4yHOM KapTHHE MMHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpoe, €€ OTIIMYUTEIbHBIX TPU3HAKAX — YPOBHEBOM
OpraHW3alliil W DBOJIIONWHW, CO3MaéT YCIOBHS UIS: TIO3HAHUS 3aKOHOB YKHBOW TPHPOJIBL,
dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pPOBOro M 0Oe3omacHoro obpasa
KM3HH, YKOJIOTHUYECKOTO MBIIIICHHSI, IEHHOCTHOTO OTHOIICHUS K )KUBOW NMPUPOJIC U YEIOBEKY.

Bosbmioe 3HayeHwe OMOJOTHS MMEET TakKe Uil peIIeHUS BOCIHUTATENbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIero o0Opa3oBaHus, cormanu3anuu odyqaronmxcs. N3yuenue
O6uosorun obecrieunBaer yCIIOBUSA IS ¢dbopmupoBaHus UHTEIJICKTyaIbHBIX,
KOMMYHHUKAIIHOHHBIX M HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYIBTYPHI, CIIOCOOCTBYET
MHTErpaluy OMOJIOTHUECKUX 3HAHUU C MPEJICTaBICHUSAMM U3 JIPYTUX Y4eOHBIX MPEAMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpadpuu. HazBanHbIe MOJI0KEHUS O ITpeIHa3HAYCHUH Y4eOHOTO
npeamera «bUONOTHS» COCTaBHIM OCHOBY Ui OIpENeNeHHs MOIXOAO0B K OTOOpy u
CTPYKTYPUPOBAHUIO €TO COAEPKAHUS, TPEJICTABICHHOIO B IpOrpaMMe Mo OMOJIOTHH.



Ot60p comepxanusi yaeOHOro npeamera «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH
C MO3UIUI KYJIbTYpPOCOOOPA3HOT0 MOAX0/1a, B COOTBETCTBUU C KOTOPHIM O0yYaIOUINeCs! TOKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HAYUMBbIC JUIsI (POPMUPOBAHUS OOIICH KYIbTYPHI, OMPEACIISIONIIe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKPY’KAIOLIEH NPUPOIAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUUECKOU JaesTeibHOCTH. Oco00e MECTO B 3TOM cuUcTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJIEpP’KaHus, KOTOphIE CIyKaT OCHOBOM g  (QOpMHUpPOBaHUS
NPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-Hay4HOW KapTUHE MHpa UM LEHHOCTHBIX
OpHUEHTAIMAX JTUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3AlUK OHOJIOTrHYEeCKOro o0pa3oBaHusl.

CTpykTypupoBaHHE COJEpKaHUS Y4eOHOro MaTepuana B MporpaMMe IO OHOJOTHHU
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIMYUTENBHBIX OCOOEHHOCTAX
JKUBOM TNPUPOABI, O €€ YpOBHEBOM OpraHM3alUd K 3BOJIOLMU. B COOTBETCTBHM C 3TUM B
CTpYKType ydeOHoro npeamera «buonorus» BbIIEICHBI CIEAYIOUINE COJIepKaTeIbHbIC TUHUU:
«buonorus kak Hayka. MeToibl HAy4yHOTO Mo3HaHUM», «KileTka kak OMOJIOTHYECKass CUCTEMAY,
«Opranusm Kak Ouosioruyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHH4ecKoro Mupay,
«IBOTIOLHUS )KUBOU MPUPOJIBI», «IKOCUCTEMBI U IPUCYIITIE UM 3aKOHOMEPHOCTH.

Lenp u3yuenuss yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIIAJICHHE
O00yJalOIMUMHUCS 3HAHUSAMH O CTPYKTYPHO-(YHKIIMOHAIBLHOW OpraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHUI UCIOb30BaTh 9TU 3HAHMSI JJISi TPAMOTHBIX JEHCTBHI B
OTHONICHUH O0BEKTOB JKMUBOW TIPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TIPOOJIEM.

Jloctuxkenne 1enu u3ydeHus ydeOHoro mpenmera «buonmorus» Ha 0a30BOM ypOBHE
oOecrieunBaeTcs PEeIICHUEM CIIEIYIOINX 3a1au:

OCBOGHHE OOYYAIOIIMMHCS CUCTEMbl 3HAHUN O OHOJIOTUYECKUX TEOPHUSIX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3ax, MpaBUiax, CIYKallMX OCHOBOH Il (OPMUPOBAHUS
MPEJICTABICHU O €CTeCTBEHHO-HAYYHON KapTHHE MHpa, O METOAaX HAy4YHOTO TO3HAHMS,
CTPOCHHUHM, MHOTOO0OpPa3UU M OCOOCHHOCTSIX HUBBIX CHCTEM pPa3HOTO0 YpPOBHS OpraHMU3allvu,
BBIIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

(dhopMupoBaHHEe y O0y4YaIOIMIMXCs TMO3HABATENBbHBIX, WHTEJUICKTYAJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH B MpOIecce aHANM3a JaHHBIX O MYTSAX Pa3BUTHUS B OMOJIOTUU HAYYHBIX B3TJIS/I0B,
UJIe ¥ TIOJIX0JI0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIiH;

CTaHOBJICHHE Yy OOydYarommxcs oOmed KynbTypbl, (YHKIIMOHATBHOW TPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHSITH W OLIEHUBATH SBJICHUSI OKPYXKAIOIIETO MHUpa KUBOW MPUPOJILI Ha
OCHOBaHUU 3HAHUH U OMBITA, OJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dhopmupoBaHre y O0YYaAIOIMIUXCS YMEHHN WIUTIOCTPUPOBATH 3HAUYEHHE OMOJIOTHMUYECKHX
3HAHUM B MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTHI 1 arpoOMOTEXHOJIOTHH;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHMS YEIOBEKOM KHBOUW MPUPOJIBI,
HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM MPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HaHUE IIEHHOCTH OMOJOTHYECKUX 3HAHUU JIJISl TOBBIIICHUS YPOBHS JKOJIOTHYECKOM
KYJIBTYPBI, ISl JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MMPUMEHEHNUE MPUOOPETEHHBIX 3HAHWW W YMEHUW B MOBCEIHEBHOM >KU3HU JJIS OIEHKH
MOCNEACTBUI CBOEH NEATENHbHOCTH IO OTHOIICHHIO K OKpYXalollel cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHWE U COOJIOIEHNE Mep TPO(DHITaKTUKN 3a00JI€BaHUM.

B cucreme cpennero obmiero odpazoBanusi «buonorusy», nzydaemasi Ha 6a30BOM YpPOBHE,
SBJISIETCSL 00S13aTENIbHBIM YYEOHBIM TPEAMETOM, BXOJSIIUM B COCTAaB TMPEAMETHON o00yacTu
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.

Jlist m3ydeHus: OMoyioruu Ha 6a30BOM YPOBHE CpEeAHETO 001Iero 00pa3oBaHusl OTBOAUTCS
68 gacos: B 10 kmacce — 34 yaca (1 gac B Henenro), B 11 knacce — 34 yaca (1 gac B Hezento).



COJAEP)KAHUE OBYYEHUA

10 KUIACC

Tema 1. Brnosnorus kak Hayka.

buonorus kak nayka. CBsi3b OMOJOTHUHM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (umiocodmuei, 3TUKOW, I3CTETUKONM u mpaBoM. Ponb Ouonoruu B
dbopMUpOBaHUN COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CucreMa OMOJIOrHYeCKUX HayK.

MeTo/1p1 103HaHUS )KMBOW IPUPO/IbI (HAOJIIOIEHUE, SKCIIEPUMEHT, ONIMCAHNE, U3MEPEHHUE,
KJ1accu(UKalus, MOJICTUPOBAHHE, CTATUCTUYECKass 00pabOTKa JaHHBIX).

JdeMoHcTpanum:

[optpetsl: Y. HapBun, I'. Mennens, H. K. Konbuos, JIxx. Yorcon u ®@. Kpuk.

Tabauib! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBOM IPUPOIBDY.

JlaGoparopHble U NpaKTHYecKue padoThbl:

[IpakTnueckast padora Ne 1. «lcnonb3oBaHue pa3inMuUHbIX METOAOB IpPU HU3YUEHHUH
OMOJOTUYECKIX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl M UX OPraHU3ALHA.

Xusbie cuctembl (OMOCHCTEMBI) Kak HpeaMeT u3ydeHus: Omonoruu. OTiMuue >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpoiicTBa OuocucteM U HX pa3HooOpa3ue. YPOBHHM OpraHu3alil OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIMA,  TKAHEBbIM,  OPraHM3MEHHBI,  MOMYJSIIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTHYECKH), OMoChepHBI.

JdemoHcTpaumu:

Tabmuiel u cxembl: KOCHOBHbBIE TMPH3HAKK JKU3HUY, «YPOBHM OpraHM3allid >KHUBOM
PUPOIBI».

Ob6opynoBanue: moaens Moiekyisl JJHK.

Tema 3. XumMHuYecKHUii cocTaB U CTPOEHHE KJIETKH.

XVMMHUYECKUI ~ COCTaB  KJIETKHM.  XHMMHUYECKHME  DJIEMEHTBI:  MaKpOdIJIEMEHTHI,
MUKpO3JeMEeHTHI. Bosla 1 MUHEpasbHbIE BEIlIECTBA.

@yHKIMM BOJIBI M MHUHEpAJIbHBIX BELIECTB B KieTke. [lomnep:kaHne OCMOTHUYECKOTO
OanaHca.

benxu. CoctaB u crpoeHue 0enkoB. AMUHOKHCIIOTHI — MOHOMEpHI OenkoB. HesameHnumbie
U 3aMEHHMbl€ AMHMHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIEKYJbl (TIepBUYHAS, BTOPUYHAS, TPETHUYHAS M YETBEPTHYHAS CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonorunueckue GpyHkunn 6ENKOB.

®epmeHTHl — Ouonorunueckue karanuzatopel. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbpl. OTinuust  (QepMEeHTOB  OT
HEOpPraHUYECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MoHOcaxapuibl (TJIOKO3a, pubo3a U Je30KcHpubo03a), Aucaxapuibl
(caxaposa, JlakTo3a) M MoJUcaxapuabl (Kpaxmal, TJIMKOTeH, LeJUIon03a). buomornueckue
(GYHKIIY YTTIEBO/IOB.

Jiumuapl:  Tpurmuuepuasl, Gocomunuabl, crepounsl. [HapodmibHO-THIPOGOOHBIE
cBoiicTBa. buonornueckue QpyHkuuu nunuaoB. CpaBHEHUE YIIIEBOJOB, OENKOB M JIMIHMIOB Kak
MCTOYHUKOB DHEPIHUH.



Hyxnennoseie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpBI HyKJIIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynknum JIHK. Crpoenne m ¢ynkumm PHK. Buger PHK. AT®: crpoenue u
byHKInn.

[urosmorna — Hayka o kierke. KietouHas Teopus — NpuMep B3aUMOJCHCTBUS HIEH U
(akTOB B HAYYHOM MO3HAHUH. METO/IbI N3YUEHUS KIIETKH.

Knerka kak nenoctHas xuBas cuctema. O0Iue IpU3HaKky KJIETOK: 3aMKHYTasi HapyKHasl
memOpana, mosiekyinbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tunbel kieTok: sykapuoTrudeckas U mnpokapuoruyeckas. OcoOEHHOCTH CTPOEHUs
npokapuoTudeckoi kineTku. Kierounas crenka 6akrepuii. CTpoeHrnEe 3yKapHOTHYECKON KIETKH.
OCHOBHBIE OTJINYUS PACTUTEIIBHON, )KHBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTEHKA, IMIMKOKAIHMKC, UX ()YHKIIHU.
[Tnazmatnueckass memOpana, e€ cBoiictBa M (yHkumu. I[{uTommmasma u e€ oOpraHouzbl.
OnnomemOpanusbie opranouasl kietku: JIIC, anmapar onbmaku, mmzocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHApPUH, IacTuiabl. IIpomcxoxnaeHne MUTOXOHAPUHM U ILIACTHI.
Bunst muitactun. HememOpanHbie OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUYHBIH LIEHTP, LIEHTPUOIH,
PECHUYKH, KTIyTUKU. DyHKINN OpraHOUA0B KIETKU. BritoueHus.

SAnpo — perynsTopHblii LeHTp kieTku. CTpoeHue sapa: saepHas 000104Ka, KapuoIuiasma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIIETKE.

JdemoHcTpamum:

[Toptpetsl: A. Jlesenryk, P.I'yk, T.IBann, M. llnelinen, P. Bupxos, [Ix. Yotcos,
®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

/lnarpammbl: «Pacnipenernenne XMMHYECKUX O3JEMEHTOB B  HEXKHMBOH  IPUPOJIEN,
«Pacnipenenenne XUMUYECKUX 3JIEMEHTOB B )KMBOW IIPUPOLEY.

Tabmuiel u cxemsl: «llepuonnyeckass Tabauna XUMHUYECKUX 3JEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «bruocunTes Genka», «CTpoeHue Mojekyisl Oenka», «CTtpoeHne pepmenTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl ATD», «CTtpoeHne 3ykapruoTHYECKOn
KIeTkn», «CTpoeHue XUBOTHOM KIETKW», «CTpOEHHE pacTUTENIBHON KieTkn», «CTpoeHune
POKAPUOTUYECKON KileTKW», «CTpoeHue sapa KIETK», «Y TIeBOJbD», «JIUmuas».

OO6opy10BaHKE: CBETOBOM MHUKPOCKOI, OOOpYIOBaHME JUls NPOBEIEHUS HAOIIOJCHUIA,
M3MEpEHU, SKCIEPUMEHTOB, MUKPOIIpENapaThl PaCcTUTENbHBIX, KUBOTHBIX M OaKTepHaIbHBIX
KJIETOK.

JlaGopaTopHble U paKkTHYeCKUe padoThI:

JIaGoparopHast pabora Ne 1. «/3yyeHHe KaTanUTUYECKOH akTMBHOCTH (pepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGoparopHas pabora Ne2. «M3ydyeHue cCTpOEHHs] KJIETOK pacT€HUHl, UBOTHBIX WU
OaxkTepuii Mol MUKPOCKOIIOM Ha FOTOBBIX MUKPOIIpENapaTax U uX OMUCAHHE).

Tema 4. ZKu3HeaesTeIbHOCTD KJIETKH.

Ob6meHn BemiecTB, WM MeTabOIM3M. AccUMWISAIMS  (TUIACTUYECKH OOMeH) U
JUCCUMMIIALIUSA (SHEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Pob
3aKOHOB COXPaHEHWMsI BEIECTB ¥ SHEPTHH B MOHUMaHUH METa00Iu3Ma.

Tunber oOMeHa BemiecTB: aBTOTPO(HBINA U reTepoTpodHbIif. Ponb depmenToB B 00MeHe
BEIIECTB M MPEBPAIIEHUH YHEPTHH B KIIETKE.

®otocunte3. CperoBas u TeMHOBasg (aszbl (oTtocuHTe3a. Peakuum ¢orocunTesa.
DddexkTuBHOCTL hoTOCHHTE3a. 3HaUEeHUE (POTOCHHTE3a IS KU3HU Ha 3emuie. Briusaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOIHUe OakTepuu. 3HAYCHHE XEMOCHHTE3a MJIs KU3HH Ha
3emuie.

DOHepreTuveckuidi oOMEH B  KJIeTKe. PacmieruieHne  BemiecTB, BBIJACICHUE |
aKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. DTambl dHepreTuueckoro oomena. ['nmukonus. bpoxenue u



ero Buabl. KucimoponHoe oxkuciaeHMe, WIM  KJIETOYHOE  JpIXxaHue. OKHCIUTENIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHa.

Peaknum wmarpuunoro cuute3a. lenermueckas wundopmamus u JHK. Peammuszauums
reHeTHYeCKON mHpOopManuu B KiIeTKe. | eHeTMUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
matpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHciasuuu. Konuposanue
aMUHOKUCIOT. Ponb pubocom B GuocunTese Oernka.

Hexnerounsie ¢opmbl ku3Hu — BHUpychl. Mcropus otkpeitus Bupyco (/.
. IBanoBckuit). OcoOCHHOCTH CTPOCHMSI W JKH3HEHHOTO IMKJIa BHUPYCOB. baktepuodarm.
Bone3nu pactenwmii, >kMBOTHBIX M 4YeJIOBEKA, BbI3bIBaEMbIe BUpycaMu. Bupyc ummyHonedumra
yenoBeka (BUY) — Bo3oymutens CIIMJla. OOpaTHas TpaHCKpHIIMS, peBepTa3a M HMHTErpasa.
[TpodunakTrka pacmpocTpaHEHUS BUPYCHBIX 3a00ICBaHHIA.

JdemoHcTpaumuu:

Hoptpetsr: H. K. Konsios, J. U. UBanosckuit, K. A. Tumupsizes.

Tabmuiet ~ u cxembl: «Tunbl  nutanus»,  «Merabomuzm»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomMen», «Xiopomiacty, «Potocunres», «Crpoenune [JHK», «Ctpoenue u
dbyHknmonupoBanue reHa», «Cunre3 Oenka», «l'eHernueckuid  kKom», «Bupych»,
«bakrepnodarn», «Ctpoenne wu sku3HeHHBIH 1wmka Bupyca CIIMJla, OGaxrtepuodaray,
«Pemmukanms JJHK».

Ob6opynosanue: Moaenu-anmiukauun «Yapoenue JIHK u Ttpanckpunuus», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojiens cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe U MHANBHIYaJIbHOE Pa3BUTHE OPTraHU3MOB.

Krnerounslii nuki, WiaM >KU3HEHHbIM WK Kietku. Mutepdaza u mmros. Ilpoueccsl,
nporekaromue B uHTepdasze. Permmukanus — peakuust marpuuHoro cunteza JIHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. XpomaTtuabl. [luTomornueckrue OCHOBBI Pa3MHOXKEHUSI M WHIWBHUIYAIHHOTO Pa3BUTHS
OpraHU3MOB.

Henenune xierkn — mMuto3. Cragum muto3a. [Iporeccel, mpoucxopsiiue Ha pas3HbIX
CTaAusX MUTO3a. BUONIOrMYecKuii CMBICII MUTO3A.

[Tporpammupyemasi Tubeinb KJIETKH — aromnTo3.

@opMBl  pa3MHOXKEHHSI OpraHU3MOB: Oecrojioe ¥ TMoyioBoe. Buasl  Oecronoro
Pa3MHOXKEHHUS: JIeJIeHHE HaJlBOe€, MOYKOBAaHME OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETrE€TaTUBHOE pa3MHOKEHUE. VICKyCCTBEHHOE KIOHHPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJIEKLIAH.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECIoI0ro.

Meiio3. Cranuu meiiosa. IIpoueccsl, mpoucxonsimue Ha craausx Mmeiosa. [loBegenue
XpoMocoM B Meio3e. Kpoccunrosep. buonornyeckuii cMpIca U 3HaUEHUE MEHO03a.

['amerorenes — nporecc 00pa3zoBaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JI0BbIE *Kene3bl:
CEMEHHHUKHU M sSudHuKH. OOpa3oBaHHWE W PAa3BUTHE IMOJOBBIX KIETOK — ramer (CHepMaTo30u,
AllIeKJIeTKa) — crepmaToreHe3 U oBoreHe3d. (OCOOEHHOCTH CTPOEHHUS SHIEKIETOK H
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBunyanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Ortanbl SMOPHOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX KUBOTHBIX: JIPOOJIEHHE, TacTpyJIsIus,
opranorenes. [ToctamOproHanbHOe pa3BuTHE. THUMBI MOCTIMOPHOHATIBHOTO PAa3BUTHS: MPSIMOE,
HenpsiMoe (IMYMHOYHOE). BiusHue cpelnbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIE
BBI3BIBATH BPOXKAEHHBIC YPOJICTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH, CTaIUU
pa3BUTHSL.

JdeMoHcTpanum:

Tabauibl U cxeMbl: «DOpMBI pa3MHOKEHHS OPTaHU3MOBY, «J[BOMHOE OIJIOIOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pPacTeHU», «JleleHne KIEeTKU




Oaktepuii», «CTpoeHHE TMOJOBBIX KIETOK», «CTpOCHHE XPOMOCOMBI», «KIIETOUHBIN UK,
«Permmukanus JJHK», «Murtosy», «Meio3y, «lIpsiMmoe u HenpsiMoe pa3BUTHE», «l'ameToreHes y
MJICKOMUTAIOIIUX U YeJIOBeKa», «OCHOBHBIEC CTAIUNU OHTOTECHE3a».

O6opynoBaHKe: MUKPOCKON, MHKporpenapaTrsl «CrnepMaTo30Mabl MIIEKOIUTAIOLIET 0,
«Sliueknerka muekonuTarouiero», «KapuokuHes B KJIETKax KOpEIIKa JyKa», MarHUTHas
Moaenb-anukanus «Jlenenue knetkn», monens JIHK, Mmoaens MmeradazHoit XpOMOCOMBI.

JlaGopaTopHble M IpaKTHYeCKUe padoThI:

JlaboparopHas pabota Ne 3. «HabmoieHue MUTO3a B KJIeTKaX KOHYMKA KOpelIKa JyKa Ha
TOTOBBIX MUKPOMpPEIapaTax.

JlaGoparopHass pabora Ne4. «M3yueHue CTpOEHHUS MOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. Haciie1cTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer m 3agaum reHetuku. Mctopus pa3BuUTHsS TEHETUKU. Ponp LUTOJIIOTMU U
SMOPHUOJIOTHH B CTAHOBJICHUH T'€HETUKU. BKitag poccuiickux U 3apyO0eKHbIX YUEHBIX B Pa3BUTHE
reHeTuku. Meroapl TEeHETHKUA (THOPUIOJOTUYECKUM, UUTOTCHETHUYECKUN, MOJIEKYISIPHO-
reHetuyeckuii). OCHOBHbIE TeHETUUYECKUE MOHATHS. ['eHeTndyeckasi CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HACJEJOBAHMS  IPU3HAKOB,  YCTaHOBJIEHHble . MeHaenem.
MonoruOpuaHoe CKpenBanue. 3aKoH eAuH000pa3us THOPUIOB MepBoro nokosienus. [Ipasumo
JTOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. ['mnore3a uucrtorel ramer. IlomHoe u
HETOJIHOE JOMUHUPOBAHHE.

JlurubpugHoe CKpelMBaHHe. 3aKOH HE3aBUCHMOTO  HACJEIOBAaHUS  MPU3HAKOB.
[{uroreHeTnyeckue OCHOBBI JAUTHUOPUAHOTO CKPENIMBAHUSA. AHAIM3UPYIOIIEE CKPEIIMBaHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIMBAHUS [IJTsl ONIPEIeIeHHs TEHOTUTIA OCOOU.

CuemnnieHHoe HacnenoBaHue npusHakoB. Pabora T.Moprana 1o clemieHHOMY
HacJeJ10BaHUI0 TeHoB. HapylieHue clenieHnns TeHOB B pe3yJIbTaTe KPOCCUHIOBEpa.

XpOoMOCOMHas TEOPHS HACIEICTBEHHOCTH. | eHeTHUeCKrEe KapThI.

I'enetnka momna. XpoMOCOMHOE OIpEAEIEHHE MMoJa. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHsie M reTeporaMeTHbie OpraHu3Mbl. HacimemoBaHue TpPU3HAKOB, CIETUICHHBIX C
MOJIOM.

N3menunBoCcTh. Buapl M3MEHUMBOCTH: HEHACTEACTBEHHAs W HacleICTBEHHas. Poib
Cpeabl B HEHACJIEICTBEHHOM  HM3MEHYMBOCTH.  XapaKTEepHCTUKA  MOAU(PUKAIMOHHON
W3MEHYMBOCTH. BapuanvoHHBIH psii U BapuanuoHHas KpuBas. Hopma peaknum mnpusHaxa.
KonuyecTBeHHbIE M KAaueCTBEHHbIE TNPU3HAKM M WX Hopma peakuuu. CBolicTBa
MOAU(PUKAITMOHHON U3MEHUYUBOCTH.

HacnencrBenHnasi, iy reHOTUIIMYECKAsi, ©3MEHUYUBOCTh. KOMOWHATHUBHAS N3MEHUYHUBOCTb.
Meiio3 u moJIOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTalMoHHas
M3MEHUYUBOCTh. Kiaccudukamuss myranuii: TeHHbIE, XpPOMOCOMHBIC, TeHOMHbIE. YacToTa u
NPUYHHBI MyTaluidi. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBEHHON
n3meHunBocty H. M. BaBumnoga.

BuesgepHast HacIeICTBEHHOCTh U N3MEHUYHUBOCTb.

I'enetuka uenoBeka. Kapuorun uenoBeka. OCHOBHbIE METO/bl T'€HETUKH YeJIOBEKa:
TE€HEATOTUYECKUN, OJIM3HEIOBBIM, IUTOTCHETHYECKUH, OHOXMMHUYECKHUN, MOJICKYISPHO-
reHetudyeckuil. CoOBpeMEHHOE OIpeAelieHHe TEeHOTUIA: TOJHOT€HOMHOE CEKBEHHUPOBAHMUE,
TEHOTHUIUPOBaHKUE, B TOM uyucie ¢ nomombio [1I[P-anamm3a. HacnencrBennsie 3aboseBaHus
YeloBeKa: TeHHbIe OOoNe3HH, OONE3HH ¢ HACIEACTBEHHON  MPeapacioyioKeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIMITBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKUA U JICUCHUS T€HETHUCCKUX
Oose3Heil. MenuKo-TeHETHYECKOe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUITMHCKOW TCHETHKU B
MPEIOTBPALICHUH U JICUCHUU TeHETUIECKIX 3a00JIeBaHUH YeTIOBEKa.



JdeMoHcTpanuu:

Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pusz, C. C. UerBepukos, H. B. Tumodeen-
Pecosckuii, H. . BaBuios.

Tabauiel u cxembl: «MOHOTHOPHIHOE CKPEIIMBAHUE U €r0 [IUTONCHETUYECKas OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpuanoe ckpeuBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHUSI,
«Mero3y, «B3anmoneicTBre ajielIbHbIX I'€HOBY, «I €eHeTHnYecKrue KapThl pACTEHUM, JKUBOTHBIX
u 4denoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTH HACJIEAOBAHMS, CLEIUIEHHOTO C II0JIOMY,
«KapuoTunsl YenoBeka © IKHBOTHBIX», «Buael wu3MeHumBOCTHY», «MoOaudukamoHHas
U3MEHUYUBOCTHY, «HacnenoBanue pesyc-axropay, «l'eHetnka rpymnm KpoBu», «MyTalnnoHHas
U3MEHYUBOCTbY.

O6opynoBanue: MoAenu-anminkauun «MoHOruopuaHoe ckpeuuBanuey, «HemnomnHoe
JOMHHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekp€cT XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu HopMbl KPBUIEEB U OKpPACKHU Tela), repdapuit
«I"opox moceBHOW».

JlabGopaTopHble H NpaKTH4YecKue padoThbi:

JlabopaTtopHas padota Ne 5. «3yuenue pe3yabTaToB MOHOTUOPUIHOTO U JUTHOPUTHOTO
CKpEIIUBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIIPENapaTaxy.

JlaboparopHast pabota Ne 6. «M3ydeHrne MOIUPUKANMOHHON U3MEHUYNBOCTH, IIOCTPOCHHE
BAPUALIMOHHOTO Psi/1a U BAPUALIUOHHON KPUBOM».

JlaGoparopHass pabora Ne7. «AHamu3 MyTauuid y JApo30@uibl Ha TOTOBBIX
MUKpOIIpenaparax.

[IpaxTnueckas padora Ne 2. «CocraBiieHuE U aHAJIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesnexkuusi opranu3sMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuusi Kak Hayka M Ipoliecc. 3apoKJI€HUEe CeNeKIMU U JoMecTukauus. YueHnue H.
W. BaBunoBa o IEHTpax MPOMCXOXJIEHUS U MHOrooOpasus KyJIbTYpHBIX pacTeHHi. LleHTpbl
MPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpPOJa, IITAMM.

CoBpeMeHHbIE METO/Ibl CEeNeKIIMH. MacCoBbI M MHIUBUAYATIbHBIA OTOOPHI B CEIEKIMH
pacteHuii u xKUBOTHBIX. OlleHKa 3KcTepbepa. bIu3KopoICTBEHHOE CKpelUBaHUe — UHOPUAMHT.
Yucras guHus. CkpemuBaHue 4HCThIX JuHUM. [ereposuc, wunm rulOpuaHas cuia.
HeponactBennoe ckpemmuBanue — ayrOpuauHr. Otnan€énHas rubOpuauszanus U e€ yChexw.
HckycCTBEHHBI MyTareHe3 M IOJTY4YEHHE IOJIMILIONIOB. J[OCTMIKEHHS CENEeKUUU DPACTEHUH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust kak oTpacib NPOU3BOACTBA. ['€HHas WH)KeHepHs. OTalbl CO3JIaHHUA
pexomOunanTHOM JIHK u Tpancrennsix opranusmoB. Kiierounas wumxenepus. Knetounsie
KYJIbTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOXKEHUE pacTeHHi. KiioHMpoBaHHE BBICOKOIIPOIYKTHUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiemsl. MO -
TeHETHYECKU MOIU(PHUIMPOBAHHBIE OPTaHU3MBI.

JlemMoHCTpanuu:

Hoprpetsl: H. N. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabnauiel 1 cxembl: kapTa «LIeHTpBl MPOMCXOXKAECHUS U MHOrooOpasus KyJbTYpPHBIX
pacteHui», «Ilopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJabTypHBIX pacTeHui», «OTaanéHHas
rubpunmzamus», «Pabotrel akamemuka M. @. MBanoBay, «llomumionaus», «OOBEKTHI
OouotexHomorun», «Kiaerounele KylabTyphl M KJIOHHpOBaHHE», «KOHCTpyHpoBaHHE U TEpeHOC
TE€HOB, XPOMOCOM).

OO6opyioBaHue: MyJISDKU TUIOZOB M KOPHEIJIONOB JTUKUX (OPM U KYJIBTYpPHBIX COPTOB
pacteHui, repoapuii «CenbCKOX03SICTBEHHBIC PACTCHUSI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:




Okckypeust «OCHOBHBIE METO/bI U JIOCTUKEHUSI CENEKIIMU PacTeHUN W >KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035IUCTBO, TA0OPATOPHUIO arPOYHUBEPCUTETA WIH HAYYHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBosronMOHHAs OHOJIOTHS.

IIpennoceliku BO3HUKHOBEHHUS 3BOJIIOLIMOHHOM TeOpHUH. DBOJIIOLMOHHAA Teopus U eé
MecTO B OMOJ0ruH. BiMsHre 3BONMIONMOHHON TEOPHH HA pa3BUTHE OMOJIOTHU U IPYTUX HAYK.

CeugnerenbcrtBa 3Bomonuu. [laneoHTosnorndyeckue: MOCIENOBATEIBHOCTh IOSIBIECHUS
BUJIOB B MaJICOHTOJIOTMYECKOH JIETOIUCH, NIepexoiHbie (hopMbl. bruoreorpaduueckue: cxoacTBO
U paznuuue GayH u Gpiop MaTepUKOB U OCTPOBOB.

DOMOPHOJIOTHYECKUE: CXOJICTBA U Pa3uyusi SMOPHOHOB pa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHMTEIbHO-aHATOMUYECKHE: T'OMOJIOTHYHBIE, AHAJOTWYHbIC, PYIUMEHTApHbIC OpIaHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTU U
OCHOBHBIX METa0O0JMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpennocbulku BO3HHMKHOBEHHUS JapBHUHHU3MA.
JIBIOKyle Cuibl  3BOJIIOUMM BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HeOompeleNnEHHas HW3MEHUYMBOCTh, OOprOa 3a CyIIecTBOBAHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckast Teopus 3Bosonnu (CTO) u e€ 0OCHOBHbIE MOJIOKEHUS.

MuxkposBosronus. [lomynsaius kak eMHULA BUAA U SBOJIIOLIUH.

JBuxymue cuibl (pakTophl) IBOJIOLMKA BUJOB B Npupoae. MyTalmoHHbBIN mpolecc U
KOMOMHATUBHAs M3MEHUYMBOCTh. IlomynsiuoHHbIe BONHBI U Jpeld reHoB. M3omsauus u
MUTpaIus.

EcrecTBeHHbI 0TOOp — Hampapistromuil (akTtop 3BoIOLMH. POpPMBI €CTECTBEHHOTO
otbopa.

[IpucnocoOaeHHOCTh ~ OpPraHU3MOB  Kak  pe3yibTaT  3Bomouud.  [Ipumepst
PUCTIOCOOIEHUH y OpraHu3MoB. ApoMop(h03bl U UANOAJANTALIUH.

Bun u BupgooOpasoBanue. Kputepun Buga. OcHOBHblE (DOpMBI BHI000pa30BaHUS:
reorpauyeckoe, SK0JI0rHuecKoe.

MaxposBosorust. PopMbl BOIOLUM: (pUIeTUYeCKas, JAUBEPreHTHas, KOHBEPreHTHasd,
napasuienpHas. HeoOpaTuMocCTh 3BOMTIOIHH.

[Ipoucxoxkaenne  OT  HeCHEUAJIM3UpPOBaHHBIX  mIpenkoB.  [Iporpeccupyromas
crienanu3amnus. AJIanTUBHAS paiAalus.
JdemMoHcTpanum:

Hoptpersr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap,
3. I'ekkensb, @. Mronnep, A. H. Ceseprios.

Tabmuiel 1 cxembl: «PazButue opraHmdyeckoro Mupa Ha 3emie», «3apoJbllin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «Dopmbel OOppOBI 3a  CyIIECTBOBAHHUEY,
«EctectBennbiii  otb0p», «MHOrooOpasue COpTOB pacTeHui», «MHoroodpasue Mmopos
KUBOTHBIXY, «[Tomynsaumy, «MyTanuoHHas WU3MEHYHUBOCTbY, «ApomMopdo3bI»,
«MUnnoanantauny, «O0mas aereHepauus», «JBrkymue cuiibl 3Bomonun», «Kapra-cxema
mapuipyra nyremectsust Y. lapBuna», «boprba 3a cymiectBoBanue», «lIpucnocoGieHHOCTh
opranu3MoBy, «I'eorpaduueckoe BumgooOpa3zoBaHue, « IKOJIOTHYECKOE BUI00OPA30BAHHE.

OO6opyioBaHue: KOJIJIEKIMS HACEKOMBIX C pa3IMYHBIMU TUIIAMHM OKPACKH, HabOp IJI0JI0B
u ceMsH, Kkomekuus «[Ipumepsl 3alUTHBIX MPHUCIOCOOICHUH Yy KMBOTHBIX», MOJEIb
«OCHOBHBIE HaIlpaBJICHHA SBOJIIOIUNY, 00BEMHAs MOACIb ((CTpOGHI/Ie T'OJIOBHOI'O MO3ra
MIO3BOHOYHBIX).




buoreorpaduyeckas kapra Mupa, KoJuteKius «DopMbl COXPAHHOCTH HCKOMAEMBbIX
JKMBOTHBIX W PACTCHUI», MOJeb anmiukanus «IlepekpécT XpoMocoM», BIIaXKHBIC IMperaparhl
«PazButne Hacekomoro», «Pa3BuTHE JATYIIKH», MHUKporpenapar «Jlpozodwmia» (Hopma,
MyTanuu (GopMbl KPbUTHEB U OKPACKHU TENA).

JlaGopaTopHble M MPpaKTHYECKHE PAGOTHI:

Jlabopatopras padora Ne 1. «CpaBHeHHE BUIOB 110 MOPGHOTOTUICCKOMY KPUTEPHIO.

JlaboparopHast pabora Ne2. «OmucaHue TPUCIIOCOOJICHHOCTH OpraHu3mMa u eé
OTHOCHTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE )KHU3HU Ha 3emJie.

JloHayuyHble NIPEACTABIEHUS O 3apOXkKACHUM KU3HU. HayuHble runore3bl BOSHUKHOBEHMS
KU3HU Ha 3emiie: a0MOreHe3 W IMaHCIepMHs. XUMHUYECKas SBOJIOLUS. AOHOTeHHBI CHHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHMYECKUX. OKCHEPUMEHTAIIbHOE  MOATBEPKICHUE
XUMUYECKOW 3BoJronnK. HavanbHble sTansl Ouonorudeckoit spotonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
sBOJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButue xu3Hum Ha 3emsie mo 3pam U nepuomam. Karapxeil. Apxelickas u
nporepo3oiickast 9pel. [laneos3oiickas spa u €€ NEPHOJbI: KEMOPHICKUNA, OpPJTOBUKCKHUH,
CUJIypUINCKUH, I€BOHCKUI, KAMEHHOYT OJIbHBIM, TIEPMCKHIA.

Me3o30iickas 3pa u €€ IepuoIbl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kaitno3oiickas 3pa u e€ nepuobl: MajaeoreHOBbIN, HEOT€HOBBII, AHTPOIIOT€HOBBIH.

XapakTepucTUKa KJIMMara M IeoJOru4ecKux IpoueccoB. OCHOBHBIE 3Tallbl ABOJIOLUN
pacTUTEIBHOTO W >KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBieHwue,
paciBeT U BHIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKkoro Mupa Kak OTpakeHUe BOIIOLMH. OCHOBHBIE CUCTEMATUYECKUE
TPyIIbl OPraHU3MOB.

OBomronusl  4yenoBeKa. AHTPONOJOTMs Kak Hayka. Pa3BuTue IpencraBiIeHUl o
MIPOUCXOXKIECHNUN YesloBeKa. MeTo bl M3yueHus: aHTpornorene3a. CxoacTBa U pa3inyusl 4eJoBeKa
Y )KMBOTHBIX. CHCTEMATUYECKOE MTOJIOKEHHUE YEIIOBEKA.

JBuwxymue cuibl  (pakTopbl) aHTpomnoreHe3a. HacneacTBeHHas HW3MEHUMBOCTh U
ecTecTBEeHHbIN 0TOOp. OOIIecTBeHHBIN 00pa3 *KU3HH, U3TOTOBJIEHUE OPYIAUM Tpy/aa, MBIIIJICHHE,
peub.

OCHOBHBIE CTaJMU U BETBU JBOJIIOIMM YEJIOBEKA: ABCTPAJIONUTEKU, YEIOBEK yMEIbIN,
Yenosek mnpsmoxoxasmmii, YemoBek HeaHIepTalbCKui, UYenoBek pasymHbld. Haxonku
HCKOIIaeMbIX OCTAaTKOB, BPEMs CYILECTBOBaHUS, 00JacTh pacnpocTpaHeHHs, 00bEM TOJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIHSI.

Yenoseueckue packl. OCHOBHbIE OOJIBIIME pachl: eBpolieouHast (eBpa3uiickasi), Herpo-
aBcTpajioujiHas  (9KBaTOpUAIbHAs), MOHTOJOMJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
IpUCIOCOOJICHHOCTH TPEACTABUTENEH UeNOBEYEeCKUX pac K YCIOBUSM CYIIECTBOBAHMS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemMoHcTpanum:

[Moptpetsl: @. Penu, JI. [Tactep, A. . Onapun, C. Mumiep, I'. FOpu, Y. JapBus.

Tabnuuer u cxembl: «Bo3nukHoBeHrne ConHEUHOH cucTeMbl», «Pa3BUTHE OPraHUYECKOro
mupa», «PacturenpHas kneTka», <«OKuBoTtHas kieTtka», «lIpokapuoruueckas KieTkay,
«CoBpeMeHHasl CUCTEMAa OPraHUYeCKOro mMupay», «CpaBHEHHME aHATOMUYECKUX UYEPT CTPOEHUS
YyelloBeKa M YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBbIE MECTa MAJICOHTOJOTHYECKHX HAXOJIO0K
IIPEIKOB COBPEMEHHOIO uejoBeKa», «JlpeBHelmme moan», «/peBHue moan», «llepbie
COBPEMEHHBIE JIIOIN», «HeroBeuecKne pacoi».

Ob6opynoBanue: Mmysku — «[Ipoucxoxaenne demoBeka»  (OIOCTBI  aBCTpAJIONMTEKA,
MUTEKaHTPOIa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKHA WIK M300pakeHHs KaMEHHBIX OpYyIuil




NEpBOOBITHOTO YeloBeKa (KaMHHU-YOIIEphl, pyOmia, ckpebiia), TeoOXpoHOJIOrHYecKas Tabaula,
KosuteKus «®opMbl COXPAaHHOCTH UCKOMIAEMBIX >KUBOTHBIX U PACTEHUII.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

[Ipaktrueckas padora Ne 1. «M3ydeHue HCKOMaeMbIX OCTaTKOB PACTEHHUM M KUBOTHBIX B
KOJUIEKLIASAX .

DKCKypcust «IBOJIOLNS OPraHUYECKOro MUpa Ha 3emiie» (B eCTeCTBEHHO-HAYUYHbIN WK
KpaeBeauecKuil My3eil).

Tema 3. Opranusmbl 4 OKpY:Kaloas cpeaa.

DKOJIOTHST KaK Hayka. 3aJadyd M pas3liefbl JKOJOTHMH. METOobl 3KOJIOTHYECKUX
HCCJIEIOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOWTaHusT  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3IYIIHAs, IOYBEHHAs,
BHYTPUOpPraHU3MEHHasI.

Okonoruveckue ¢akropel. Kinaccudukamus skomormueckux (HakTopoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTPOIOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuoTtnueckue  (GakTOphl:  CBET, TEMIEparypa, BIAKHOCTb. DoTonmepuonusm.
[TpucnocoOieHust OpraHu3MoB K JeHCTBHIO a0NOTHUYECKUX (aKTOpOB. buonornyeckue puTMsl.

buotnueckne Qakropel. Bumbl OHOTHYECKMX  B3aUMOJICHCTBUN: KOHKYPCHIIUS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomeparus, MyTyaln3M, KOMMEHCAIU3M
(KBapTHUPAaHCTBO, HAXJEOHUYECTBO). AMEHCAIM3M, HEUTpanu3M. 3HaueHHe OWOTHYECKHX
B3aMMOJICHCTBHII JIJIsl CYIIECTBOBAHUSI OPTaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTEpUCTUKU nomyasuud. OCHOBHbIE IIOKA3aTENU IOMYJISINU:
YHCIEHHOCTh, IUJIOTHOCTb, POXKAa€MOCTb, CMEpPTHOCTb, MPUPOCT, Murpamus. [uHammuka
YUCIIEHHOCTH MOMYJISIIUK U €€ PeryJssiusl.

JdemoncTpanum:

Hoprpetsl: A. I'ym6onbar, K. ®@. Pynse, O. ['ekkens.

Tabnuue! u cxemsl: kKapta «[Ipupoanbie 30HbI 3eMiny, «Cpebl 0OUTaHUST OPTraHU3MOBY,
«®Dotonepuoguzmy», «llomynsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH TONYJISIUU
uHpy30pun-Tyhenbkny», «llumesbie memm».

JlaGopaTopHble U NpaKTHYeCKUe padoThI:

JIaGopatopnas pabora Ne 3. «Mopdonoruueckue OCOOEHHOCTH PACTEHMH U3 Pa3HbIX
MECT OOUTAHUS.

JIaGopartophas pabota Ne 4. «BnusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «[Toacu€T MIOTHOCTH MOMYJIAIMN pa3HbIX BUJIOB PACTCHUIN.

Tema 4. CoolmecTBa M IKOJTOrHYECKHE CHCTEMBI.

CooOmiectBo  opranmzMoB  —  OuoneHo3. CTpykTypbl  OuoleHO3a:  BUAOBasd,
NpOCTpaHCTBEHHas, Tpouueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3U B OMOIIEHO3E.

Dkosnorudeckre cuctembl (dkocuctembl). Ilonarue o6 skocucrteme U OHOTEOIEHO3E.
OyHKIMOHATbHbIE KOMIIOHEHThl HKOCHUCTEMBI: MPOAYLEHTHl, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopoT BemiecTB M TMOTOK J3HEPrUM B HKOcucTeMe. Tpoduueckue (MUIIEBHIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTeNUd 3KOCHUCTEMBI: OHoMacca,
OPOAYKIHMS. DKOJIOTWYECKHE THPAMUIbL: TPOJYKIIMH, YUCIEHHOCTH, Omomaccel. CBoiicTBa
HKOCHUCTEM: YCTOMYUBOCTh, CaMOpEryisiius, pazsutue. Cykieccus.

[IpupoaHblE SKOCHCTEMBI. ODKOCHUCTEMBI 03€p M PEK. OJKOCHCTEMa XBOWHOIO WM
HIMPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE YKOCUCTEMBI. ATPOIKOCHCTEMBI. Y POOIKOCHCTeMBbI. bruonornyeckoe u
XO035ICTBEHHOE 3HAUCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak ¢aktop ycTounBocTH dKocucteM. CoXpaHeHHEe OMOJIOTHYECKOTO
pasHooOpa3us Ha 3emiie.



VYuenue B. U. Bepnaackoro o Ouoctepe. I'panuisl, coctaB u CTpykTypa OHOCHEpHI.
JKupoe BemectBo m ero ¢yHknuu. OcoOeHHOCTH Omocdepsl Kak II00aTbHON 3KOCHUCTEMBI.
JluHamudeckoe paBHOBECUE M 0OpaTHas CBsi3b B Ouocdepe.

KpyroBopotbl BemecTB U OHOr€OXMMHYECKHE IMKJIBI 3JEMEHTOB (Yriepoja, a3oTa).
3oHanpHOCTH OHOCchepsl. OCHOBHBIC OMOMBI CYIITH.

UYenoseuectBo B Ouochepe 3emmm. AHTPOIOTCHHBIE HW3MEHEHUs B Ouocdepe.
['moGanbHbIE 9KOJIOTHUECKUE TPOOIIEMBI.

CocymiectBoBaHue Npupoasl M 4yenoBeuecTBa. CoxpaHeHue OMOpa3HOOOpa3usi Kak
OocHOBa ycroiuuBoctd Ouocepsl. OCHOBa PALMOHANIBHOTO YIPABICHUS TMPUPOIHBIMU
pecypcaMu U UX UCIONIb30BaHue. JJOCTHKEeHNs OMOJIOTHU U OXpaHa MPUPOIbIL.

JdeMoHcTpanum:

[optpetsl: A. JIx. Tencau, B. H. Cykaués, B. . Bepnaackuii.

Tabnuie! u cxemsl: «lIumeble nenny», «buoueHnos: cocraB u crpykrypa», «lIpupoansie
coobmiectBa», «llenu nutanus», «Ikonoruueckas nupamuga», «buochepa u yenoBeky,
«JKocuCcTeMa IIMPOKOJUCTBEHHOIO Jeca», «IDKOCHUCTEMa XBOMHOro Jeca», «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTEeHHbIE BO3JEHCTBUS HA IPUPOIYY,
«Baxnelmme MCTOYHHMKHU 3arpsi3HEHMS BO3JyXa M TI'PYHTOBBIX BOI», «llouBa — BakHelnas
cocrapmstomas ouocheps», «DakTopsl Aerpaganuu nousy, «llapaukossiii 3¢ dekT», «PakTopsl
pPaZMoaKTHBHOTO 3arpsi3HeHus Onocgepbl», «Obmas cTpykrypa ouocdeps», «Pacrnpoctpanenue
*Ku3HU B Omocepen, «O30HOBBIN 3KkpaH Onocheps», «KpyroBopoT yriepoma B O6uocheper,
«KpyroBopot azora B mpupoie».

O6opyaoBaHue: MOAETb-aNIINKAIIHS «Tunuuneie OHMOIIEHO3BI», repbapuit
«PactutenpHbie  cooOmiecTBay, Kouiekiuu — «buonenos», «Bpeautenu = BaKHEHIIHUX
CEJIbCKOXO3SUCTBEHHBIX  KYJIbTYp», TepOapuu ¥ KOJUICKIIMH pPACTEHUH U SKUBOTHBIX,
MIPUHAIeKAIME K Pa3HbIM 3KOJIOTMYECKUM IpylIiaM ogHoro Buaa, KpacHas kaura Poccuiickoin
Ddeneparun, H300pakeHNsI OXpaHIEMbIX BUI0OB paCTEHUI U KUBOTHBIX.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA I[MTPOI'PAMMBI 110 BUOJIOTMU HA
BA30BOM YPOBHE CPEJIHEI'O OBILIEI'O OBPA30OBAHU A

Cornacho ®I'OC COO, ycraHaBiauBarOTCS TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
00y4aroImuMUCs MPOrpaMM CpeaHero oouiero o0pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
MNPEAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B CTPYKTYPEC JHMYHOCTHBEIX PE3YJIbTATOB OCBOCHHA MPEAMCETA «buomorusy BBIACIICHBI
CIIEAYIOIIME  COCTAaBJIAIONIME: OCO3HAHHE OOYYaIOIMIMMHUCS  POCCUHCKOW  TpakJaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CAaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH W CaMOOINPEIEICHUIO,
HaJIMYMe MOTHMBALMU K OOyYeHHUIO0 OHOJIOIWH, IleJieHANpaBlIeHHOE pPa3BUTHE BHYTPEHHUX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAIULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYy4aroImuMXcs pPYyKOBOJICTBOBAThbCS B
cBOEH ACATCIIbHOCTHU IEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, IpUCyIuMHU CHUCTEMCE
OMoIOTHYecKOro 00pa30BaHMs, HaJIMYUE SKOJOTHYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LCJIM U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIn4HOCTHBIE pe3yabTaTbl OCBOCHUS IpeaMera «buoJorus» JOCTUTAOTCSA B €IMHCTBE
y4eOHOI M BOCHUTATENBbHOM JESITEIBHOCTH B COOTBETCTBUM C TPATULMOHHBIMH POCCHHCKMMHU
CONMOKYJIbTYPHBIMH, UCTOPUUYCCKUMU U NYXOBHO-HPABCTBCHHBIMHU ICHHOCTAMMU, NPUHATBIMA B
o0miecTBe MpaBWJIaMH M HOPMAaMHU MOBEIEHHMS M CIOCOOCTBYIOT IPOLECCAM CaMOIIO3HAHMS,
CaMOBOCIIUTAHUSA U CAMOPA3BUTHUS, PA3BUTHUA BHYTpeHHeﬁ nosunun JIMYHOCTH, MAaTpUOTU3MA,



YBOXKEHHS K 3aKOHY M IIPABOIIOPAIKY, YEIOBEKY Tpyda U CTaplieMy IIOKOJICHHIO, B3aMMHOI'O
YBaXEHUsI, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIEQUI0 U  TPaJulUsaM
MHOTOHAaMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpele.

JIn4HOCTHBIE PE3yIbTaThl OCBOCHUS yueOHOTro npeaMera «bruonorusy A0IKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCsl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHUM, COOTBETCTBYIOIIMX TPAJULIMOHHBIM LEHHOCTSM POCCHUUCKOro  00IlecTBa,
paclIMpeHre KU3HEHHOTO OIbITa U OMbITA JAESITENbHOCTH B IMPOILIECCE Peau3allid OCHOBHBIX
HaHpaBJIeHI/Iﬁ BOCHHUTATEIBHOMN ACATCIIbHOCTH, B TOM YHUCJIC B YaCTH:

1) rpaskIaHCKOro BOCIIATAHMA:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKON MO3UIMUA  OOYYaIOMIETOCs KaK aKTUBHOIO |
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OCO3HAHUC CBOMX KOHCTUTYLIMOHHBIX IIpaB U 06$I3aHHOCTeI\/JI, YBAXCHHUEC 3aKOHA H
[PABOIOPSIIKA;

TFOTOBHOCTb K COBMECTHOM TBOPUECKOM AESITEILHOCTHU IIPU CO3/IaHUU YUEOHBIX ITPOEKTOB,
peleHu  yueOHBIX U MO3HABATEIbHBIX 3a/1a4, BHITIOJIHEHUN OHOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENEISITh COOCTBEHHYIO IIO3HMIMIO 110 OTHONICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSACHSTH €€;

YMCHUC YUUTBIBATH B CBOUX ﬂeﬁCTBHﬂX HCO6XOIII/IMOCTI) KOHCTPYKTUBHOI'O
B3aUMOJICHCTBHUS JIFOJICH C pa3HbIMH YOKICHHUSIMHU, KYJIbTYPHBIMHU IIEHHOCTAMH U COLUAIbHBIM
MIOJIOXKCHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMPOIECCE COBMECTHOTO BBIMOJHEHHUS YYEOHBIX,
MMO3HABATCJIbHBIX W HCCICAOBATCILCKUX 3aJa4d, YBaXUTCJIIbHOTO OTHOMICHUA K MHCHHUIO
OIIIOHEHTOB MPH 00CYXICHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO CO/ICPIKAHMS,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKON JIEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTh POCCUICKOMN TpakTaHCKON UIEHTUYHOCTH, MaTPUOTU3MA, YBAKCHUSI
K CBOEMY HapoJy, 4YyBCTBA OTBETCTBEHHOCTH mepen PoanHONM, ropaocTu 3a CBOM Kpaid, CBOIO
Ponuny, cBO SI3BIK M KYJIBTYPY, MPOILIOE U HACTOSIIIEE MHOIOHAIIMOHAIILHOTO Hapo1a Poccuuy;

LIECHHOCTHOE OTHOUIEHWE K MPUPOAHOMY HACIEAMI0 U MAMITHUKAM TPUPOJIBI,
JTocTukeHusiM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTh OIIGHHMBATh BKJIAJl POCCHUUCKUX YYEHBIX B CTAaHOBIEHHWE U DPa3BUTHUE
OMOJIOTHH, TOHUMAaHUSI 3HAYCHUST OMOJIOTUH B TIO3HAHUHU 3aKOHOB MPUPOJIBI, B KU3HU YEIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uneiHas  yOeXIEHHOCTh, TOTOBHOCTh K CiOyKeHHro u 3ammure (OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

OCO3HaHUE AYXOBHBIX LIEHHOCTEH pOCCUICKOr0 HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OIEHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUECHTUPYSICH
Ha MOPAJIbHO-HPAaBCTBCHHBIC HOPMbI U ICHHOCTH,

OCO3HaHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMUBOTO OYAYIIETro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POJUTENSIM, CO3/JaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O MMPUHATHUA HGHHOCTCﬁ CEMENHOU KHU3HU B COOTBETCTBUU C TpaauuusiM1u HaApoOIdOB
Poccuu;



4) 3cTeTHYeCKOTr0 BOCIIMTAHMA:

JCTETUYECKOE OTHOILEHUE K MUPY, BKIIIOYas ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOLICHUH;

IIOHMMaHKE YMOLMOHAIBHOTO BO3JIEHCTBUS )KUBOM IPUPO/IBI U €€ LIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPD@KEHUIO B PAa3HBIX BUAAX HCKYCCTBA, CTPEMJIEHHE IPOSBIATH
Ka4yecTBa TBOPUECKOM JTMYHOCTH;

5) puzuueckoro  BocnHuTaHHs, (OPMHPOBAHHS  KYJbTYpPHl  310POBbS H
3MOLMOHAJIBHOIO 0JIArOMOJIY M

MOHMMAaHKE U peau3alysi 37JJ0pOBOro 1 6€301acHoro oopasa *KHU3HH (3710pOBOE MUTAHNUE,
cOOJIOZICHHE TUTUEHUYECKUX IMPaBUJI U HOPM, COAIaHCUPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynsipHass (U3MYEcKass aKTUBHOCTH), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MYECKOMY U IICUXHUUYECKOMY 3/I0POBBIO;

[IOHMMAaHUE LIEHHOCTU IMpaBWJI MHIUBUIYaJIbHOIO U KOJUIEKTMBHOIO O€30IacHOro
MOBEJICHUS B CUTYaLUsIX, YTPOXKAIOIIUX 3JOPOBbIO U JKU3HU JIFOACH;

OCO3HAHME TIOCIEACTBUI M HENPHUATHS BPEAHBIX MPHUBBIYEK (YIOTPEOICHHS aKOTOIs,
HApKOTUKOB, KYPEHHUS);

6) TPy10BOT0 BOCTIMTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYJIOTIO0HE;

TOTOBHOCTh K  AKTHBHOM  JICITCILHOCTH  TEXHOJIOTMYSCKOM H  COIHAJIbHOM
HANPaBIEHHOCTH, CMOCOOHOCTh MHUIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITETBHO BBITIOJIHSTH
TaKyIo JIeSITeIbHOCTB;

UHTEpEC K paznu4HbIM chepam mpodeccruoHaNbHON NesSTeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HaAHHBIN BBIOOP Oyaytieit mpodeccun u peaaTnu30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TUIAHBI;

TOTOBHOCTh U CITOCOOHOCTh K OOpa30BaHUIO U CaMOOOPA30BAHHUIO Ha MPOTSHKEHUU Bcel
JKHM3HH,

7) IKOJIOTHYECKOTO BOCTIHTAHUS:

9KOJIOTMUYECKH 11€7IeCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK HCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHMS;

MOBBILIEHUE YPOBHS IKOJIOTUYECKON KYIbTYphl: MPUOOpETEHHE ONbITa MJIAHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN I OKPYXKAIOIIEH Cpeibl;

OCO3HaHUE T7100aIbHOr0 XapaKkTepa dKOJOTHYECKUX MPOo0JieM U MyTeil UX pelIeHUs;

CMOCOOHOCTH UCIOJIb30BaTh MPUOOpETaeMble IPU N3YUYE€HUH OUOJIOTUHM 3HAHUS U YMEHUS
IpU pelIeHuu MpoOJeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHNEM (COOII0IeHUE
IIPaBWJI TIOBEJEHUS B INPHUPOJAE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B JKOCHUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHOochepbl);

aKTUBHOE HEINPUATHE ACUCTBUM, MPUHOCSIIMX BpEA OKpYXkarolled NpUpPOIHON cperne,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE HYKOJIOTMUYECKHE MOCIEACTBUS IPEeaIpUHIMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIMYue PAa3BUTOrO SKOJIOTMYECKOIO MBIIUIEHHS, SKOJOTHYECKONH KYJIbTYpbI, OIBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIIBHOM, KOMMYHUKATHBHOM M COLMAIBHOM IPAaKTUKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKON AESITEIbHOCTU YKOJIOTMUECKOM HAIIPaBJIEHHOCTH;



8) HeHHOCTH HAYYHOTO MO3HAHUSI:

C(OPMHPOBAHHOCTE MHPOBO33PEHHs, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M  OOLIECTBEHHOW IpPaKTUKH, OCHOBAHHOIO Ha JAMAlore KYJIbTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET'0 MECTA B MOJIUMKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE  A3BIKOBOM M  YMUTATEIBCKOM  KYJIBTYpbl  Kak  CpeICTBa
B3aMMOJCHCTBHS MEKIY JTHOAbMH U ITO3HAHUS MUPA;

MOHMMaHHE CIEeHU(PUKU OMOJOTUM KaK HayKd, OCO3HaHHs €€ poiiu B (OPMHPOBAHUHU
PaLMOHATIBHOI'O HAyYHOI'O MBIIUIEHUS, CO3aHUHU LEIOCTHOTO IMPECTAaBICHUs 00 OKpYyKaroIleM
MHUpEe KaK O €IMHCTBE NPUPOABI, 4YeIOBEeKa H 0OOmecTBa, B MO3HAHUU NPUPOIHBIX
3aKOHOMEPHOCTEHN M pelIeHUH IPOOJIeM COXPaHEHHs! IPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH Ui COBPEMEHHOM LUBUIIM3ALUU: 00eCTIeUeHNUs
HOBOI'O YPOBHS Pa3BUTHs MEIAMLIMHBI, CO3JaHME NEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemarb pecypcHble MpoOIeMbl Pa3BUTHSI YEIOBEUECTBA, TIOMCKA IYTEH BBIXO0JA U3 III00AIBHBIX
9KOJIOTUYECKUX MPpo0seM U obecrieueHus nepexoa K ycToiuuBOMY pa3BUTHUIO, PALIMOHATIBHOMY
UCTIOJIB30BaHUIO IPUPOIHBIX PECYPCOB B (HOPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTh B MOJYYEHUN OMOJIOTMYECKUX 3HAHUH B LIEJSAX MOBBILICHUS 00LIEH
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOM TI'pPAaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIIMOHAIbHON
IpPaMOTHOCTH O0y4Jarouuxcs, popMupyeMoi pu U3y4eHuu OUOoJIOTUH;

IIOHUMAaHHE CYHIHOCTM METOJOB IIO3HAHHWs, MCIOJb3yEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCHOJIb30BaTh IOJydaeMble 3HAHUS I aHalIW3a M OObBACHEHMs SBJICHUH
OKpYKAOIIero MUpa M HPOUCXOJAIIMX B HEM H3MEHEHUHN, yMEHME JelaTb O0OOCHOBAHHBIE
3aKJIIOYCHUST HAa OCHOBE HAaYYHbIX (AKTOB M HMEIOIIMXCS JAHHBIX C LEJIbI0 IOJy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO HCIOJb30BaTh OMOJIOrMYECKHE 3HAHUS Ul PELICHMS
po0JieM B peasbHBIX )KM3HEHHBIX CUTYAIIMSIX;

OCO3HaHUE LEHHOCTH HAYyYHOH AEATEIBHOCTH, TOTOBHOCTh OCYILECTBIIATH IIPOEKTHYIO U
HCCIIE0BATENBCKYIO IESITENbHOCTh HHIMBUYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIOCOOHOCTh K HENpPEphIBHOMY OOpPa30BaHUIO M €CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUN 10 OHOJOTMU B COOTBETCTBHUH C JKU3HEHHBIMU
NOTPEOHOCTAMM.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeamMeTHble pe3ynbTaThl OCBOCHUs yueOHOro mpenMera «buonorus» BKIIOYAIOT:
3HaUUMbIe Ui (OPMHPOBAHMUSI MHUPOBO33PEHUS  OOYJAIOUMIUXCS  MEXAUCITUTUTMHAPHBIC
(MeXMmpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAOIINE IIEIOCTHOCTh HAYYHOU KapTUHBI MUPa
U crenrKy METOJIOB IMO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, DHEPTHS,
SIBIIEHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (akKT, MPUHIIMI, TUTOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, WCCIIeIOBaHNEe, HAONIOJCHUE, M3MEpPEHUE, DKCIIEPUMEHT W JPYTUX), YHHUBEPCAIbHBIC
yueOHbIe JeHCTBUS (MO3HABAaTEIbHBIC, KOMMYHUKATHBHBIC, PETYISTUBHBIEC), 00ECTICUUBAIOIINE
dbopmupoBanre (YHKIIMOHATHLHON TPAMOTHOCTH W COLMAIBHON KOMIIETCHIIMH OO0YyJaronuxcs,
CHOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOECHHBIE MEXIUCHUIIIIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHWUS W YHUBEpPCAIbHBIC Yy4eOHBIC EWUCTBHS B IIO3HABATEIILHOW U
COIMAJIbHOM MPAKTHKE.

MeranpeamMeTHbIe Pe3yIbTaThl OCBOCHHS MPOTPAMMBI CpeIHEro oOIiero oOpa3oBaHMs
JIOJIKHBI OTpaXkaTh:

OBiajeHne YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1eHCTBUSIMU:
1) 6a3oBbIe JOrMYeCKHeE TeHCTBHUS:



CaMOCTOSITENTLHO (POPMYIHPOBATh M AaKTYAIM3UPOBATH MPOOIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJIb30BaTh TIPU OCBOCHUW 3HAHUN MNPUEMBI JIOTHYECKOTO MBIIUICHUS (aHAIU3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHHS), PaCKphIBaTh CMBICT OHOJOTHUYECKHX
MOHSITHI (BBIICATH HX XapaKTEPHBIE MPU3HAKH, YCTAHABIIUBATE CBS3H C APYTUMU MOHITHIIMH);

OTIPENeNIATh IEIH JEATSILHOCTH, 3a/aBas IapaMeTpbl U KPUTEPUM HUX JIOCTHIKCHUS,
COOTHOCHTH PE3yIbTAThl ACITEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

WCIIOJIb30BaTh OHMOJIOTUYECKUE TOHATUS Il OOBSCHEHHUS (AKTOB W SIBICHHHA JKUBOU
TIPUPOJIBI;

CTPOUTBH JIOTUYECKHE PACCYXJCHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, TI0 aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHHSX, (POPMYITHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MIPUMEHSITh CXEMHO-MOJICTIbHBIC CPEJICTBA IS MPEACTABICHUS CYIIECTBEHHBIX CBS3CH W
OTHOILIECHUIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE IMPOTUBOPEYMU Pa3HOrO Poja,
BBISIBJICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX

pa3pabarbiBaTh IUIAaH pEIICHUS MPOOJeMbl C y4ETOM aHaIM3a UMCHOIIUXCS
MaTepUaIbHBIX H HEMaTEPUATBHBIX PECYpPCOB;

BHOCHUTh KOPPEKTHBBI B JCATEIBHOCTh, OICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OIICHUBATH PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHUPOBATh M BBINOJHATE PabOTy B YCIOBUSIX pEABbHOrO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBaTh KPEATHBHOE MBIIUICHUE IPU PEIICHUH KU3HEHHBIX TIPOOJICM.

2) 6a30BbIe HCCIEI0BATENLCKHE TE€HCTBUS:

BIIa/IETh HABBIKAMU Y4eOHO-HCCIEI0BATENbCKON U MPOEKTHOW AESITeNbHOCTH, HABBIKAMH
paspemieHus mpooieM, CocOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOHUCKY METOJOB
pelIeHus MPaKTUYECKHUX 3a]a4, IPUMEHEHHUIO Pa3IMUHbIX METOIOB MO3HAHUS;

HCIIOJIB30BATh PA3JIMYHBIC BHJAbI ACATCIIBHOCTU IO IMOJYYCHHMIO HOBOT'O 3HAHHA, €TI0
MHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTYallUsIX, B TOM YHUCIE MPHU
CO3JaHuun y‘I€6HI:vIX " COLUMAJIBHBIX ITPOCKTOB,

(bopMHUPOBATh HAYYHBII THUIT MBIIIJICHHS, BIAJETh HAYYHON TEPMUHOIOTHEH, KITFOUEBBIMU
INOHATUAMHU U METOJJaMHU,

CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIE 33aJaud B OOpa30BaTENbHON AEATEIHHOCTH U
JKU3HCHHBIX CUTYalUsIX;

BBISIBJISITH TPUYUHHO-CIIEICTBEHHBIE CBS3UM UM AaKTyalU3UpOBaTh 3aJauyy, BBIABUTATH
THUIIOTE3Y eé pemiCHus, HaXOAWUTb AapryMCHTBhI JJIsI JOKa3aTCJIbCTBA CBOUX YTBep)KHeHHﬁ,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAJIIM3UPOBATh IIOJYYCHHBIC B XOJA€ PCHICHUA 3aladyu pPE3yabTaThbl, KPUTHYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

JlaBaTh OLEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIIECTBIATH 1IEJICHANPABICHHBIN MOWCK MEPEeHOoca CPEJCTB U CIIOCOOOB JCHUCTBUS B
poeCCHOHAIBHYIO CPEY;

yMeTb TIEPEHOCHTh 3HAaHWS B T[O3HABATENbHYI0O M  MPAKTHYECKyl0  o0yacTu
KHN3HEACATCIIBHOCTH,

yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BbIJIBUT'aTb HOBBIC HJCH, NpCjiaraTb OPUTHHAJIBHBIC IMOAXOJbl W PCHICHUA, CTABUTH
poOJIEMBI U 3aJ1a4H, JOMYCKAIOIINe aTbTePHATUBHBIC PEIICHUS.

3) padora ¢ ungopmanmei:



OPHEHTUPOBATHCS B PA3IMYHBIX MCTOUYHUKAX MHPOpMALuHU (TEKCTe yueOHOTro mocolwus,
HAYYHO-TIOMYJISIPHOU JIUTEpaType, OMOJIOTHUECKUX CIOBapsIX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBATh HH(POPMALUIO Pa3IUYHBIX BHIOB U (OpM
NPE/CTaBJICHUS, KPUTUYECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(dbopMynIHpOBaTh 3ampochl M MPUMEHSTH Pa3IMYHBIE METOABI MpPHU TOUCKE U OTOOpe
Oouosornyeckoit nHMopMaIK, HEOOXOIUMOH JIJISl BHITIOJTHEHUS YIEOHBIX 3a/1a4;

npuoOpeTaTh OMBIT MCIOJIB30BAaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHIH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIH30BAHMUS PA3IIUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAJIbHYIO (OPMY TpEACTaBICHUS OWOIOTHYECKOM
uHpopmanuu (cxemsl, TpaduKy, AHarpaMMBbl, TaOJIUIIBI, PUCYHKH U JPYTOeE);

UCIOJIb30BAaTh HAYYHBIA S3bIK B KAayeCTBE CPEJCTBA IpU paboTe ¢ OMOIOTHYECKOM
uHpOpMaILUe: TPUMEHITh XUMHUYECKUE, (PU3MUYECKHEe M MaTeMaTUYeCKHE 3HAKH M CHMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATYpY, HCIIOIB30BaTh W TNPEOOpPa3OBBIBATH 3HAKOBO-
CHUMBOJIMYECKUE CPEJICTBA HATJISTHOCTH;

BJIAJIETh HAaBBIKAMHM pPACIO3HABAaHMA W 3aIlIUTHl MHPOpPMALNWH, HHGOPMAITMOHHON
0€301aCHOCTH JIMYHOCTH.

OBJ1ajieHHe YHHBEPCATbHBIMH KOMMYHUKATHBHBIMH 1€CTBUSAME:

1) o6menne:

OCYHIGCTBJI?[TI) KOMMYHI/IKaIII/II/I BO BCECX C(bepax JKHU3HHU, aKTUBHO y‘IaCTBOBaTB B IHaJIore
WM JIMCKYCCHH TI0 CYIIECTBY 00CYXIaeMOi TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATH
CY)KIIGHI/IFI OTHOCUTCJIbHO BBIIIOJIHCHUS Hpez{ﬂaraeMOﬁ 3aJa4du, y‘II/ITI)IBaTI) I/IHTepeCI)I n
COIJIaCOBAHHOCTD MO3HUIIUI APYTUX YIACTHUKOB JIHAJIOTa W JTUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CPENCTBA OOIIEHHsS, MMOHMMATh 3HAYEHHE COMHAIBHBIX
3HAKOB, MPEMOCHUIOK BOBHUKHOBEHUSI KOH(DIMKTHBIX CUTYAIMi, YMETh CMSIT4aTh KOH(IUKTHI U
BECTH TIEPETOBOPHI;

BJIAJICTh PA3IMYHBIMU CIloco0aMy OOILICHUS M B3aUMOJICHCTBHUS, MOHUMATh HAMEPCHUS
JIPYTUX JIIOJCH, MPOSBIATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU (popme
(bOpMyITHPOBATH CBOU BO3PAKEHHS;

Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJb30BAHHEM SI3BIKOBBIX
CPEJCTB.

2) COBMeCTHAs 1eSITeJIbHOCTD:

MOHUMATh U MCIIOJb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIUBHUYaIbHON pabOTHI MpH
pelieHny OMOJI0rHYecKol MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS NPH PeLICHUH y4eOHOM 3a1auu;

BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX JEUCTBUN C Y4ETOM OOIIMX HHTEPECOB U
BO3MOYKHOCTEH Ka)KIOr'0 YJI€HA KOJUIEKTUBA;

IIPUHUMATh LI COBMECTHOW JI€ATEIbHOCTH, OpPraHW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA IO €€ NOCTUKEHMIO: COCTABIIATH IUIAH JEHUCTBUM, PACHPENCISITH POJIU C YYETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/IbTaThl COBMECTHON pabOThI;

OLIEHUBATh KauYeCTBO CBOETO BKJIA/1a M KAX/JI0TO YYaCTHUKA KOMaH/Ibl B OOIIUIT pe3yabTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpejiaraTb HOBBIE IIPOEKTHI, OLIEHMBATh MJIEU C MO3MLIMHM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEJICHUE B Pa3IUYHBIX CUTYyalMsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

OBnaL[e}me YHMBEPCAJAbHBIMHU PEryjJaTUBHBIMUA JeHCTBUSIMMU:



1) camoopranmu3anus:

UCIOJb30BaTh OMOJIOTMYECKHE 3HAHUS ISl BBIABICHUS MHPOOJEM M UX peIleHUs B
KU3HEHHBIX M YUE€OHBIX CHUTYalHsX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1IeJIEBbIE U CMBICJIOBBIC YCTAHOBKU B CBOUX
JIEHCTBUSX M IOCTYIIKAX II0 OTHOLICHHUIO K >KMBOW IPUPOAE, CBOEMY 3JOPOBBIO U 3J0POBBIO
OKPYXKarOIINX;

CaMOCTOSITENIbHO OCYILECTBIISATh IMO3HABATEIbHYIO ACATEIBHOCTD, BBIBISTH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4l B 0Opa30BATENbHOW JESITEIbHOCTH U
JKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITEJILHO COCTAaBJISATh IUIaH PELIeHUs IPOOIEMbI C YIETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

pacimpsATh paMK1 y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATNIOYTEHHIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO U MPOSBICHUIO ILIMPOKOW HPYIUIMH B Pa3HbIX
00JacTsX 3HaHUM, IOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHD.

2) CAMOKOHTPOJIb:

JaBaTh OLCHKY HOBBIM CHUTYallHsM, BHOCHTh KOPPEKTHBBI B JICSTEIbHOCTh, OLICHHBATDH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIa/ICTh HABBIKAMH [IO3HABATEIBHOU Pe(ICKCUH KaK OCO3HAHUS COBEPIIACMBIX ACHCTBUIA
W MBICJIMTCIIbHBIX IMTPOLECCOB, UX PC3YJILTATOB U OCHOBaHI/IfI, HCII0JIBb30BATh HpI/IéMI)I peq)JIGKCI/II/I
JUTsl OLICHKH CHTYAlluH, BIOOpa BEPHOTO PEILICHUS;

YMETb OLICHUBATDb PUCKHU U CBOCBPECMCHHO IMPUHUMATDL PCHICHUS 11O UX CHUIKCHUIO,

NPUHUMATh MOTUBBI M PTYMEHTBI IPYTUX NPU aHAIIU3€ Pe3yIIbTaToOB JIESATEIbHOCTH;

3) npuHsITHE CeOsl M APYIHX:

MIPUHUMATD ce0sl, TOHMUMasi CBOU HEJOCTaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJILTATOB ACATEIBbHOCTH;
IIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OLIMOKHY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH JAPYroro 4eJ0BeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmerHbie pe3ynbTaThl 0ocBoeHus porpammbl COO 1o Ouosioruu Ha 0a30BOM YPOBHE
BKJTIIOYAOT CrieruduuecKkue s ydeOHoro npeamera «BbHoIorusy HaydHbIC 3HAHHS, YMEHUS U
CITOCOOBI JeCTBHIA o OCBOCHHIO, UHTEPIPETANN
n Hpeo6pa30BaHmo 3HaHI/II>'I, BU/JIbI ACATCIIBHOCTHU 110 IMMOJTYYCHUIO HOBOI'O 3HAHUSA U MIPUMCHCHHUIO
3HAHUU B pa3IMYHBIX YUCOHBIX CHUTYaIlUsX, a TAKXKE B PEATbHBIX JKU3HEHHBIX CHUTYaIlHSX,
CBSA3aHHBIX ¢ Ouojorueil. B mporpamme mpenMeTHble pe3yiabTaThl MPEICTaBICHbI MO ToJam
o0OyueHusl.

[IpenmerHble  pe3ynbTaThl OCBOEHHs yueOHoro mpenmera «buonorus» ¢ 10
KJlacce I0JKHBI OTPaXarh:

C()OPMHUPOBAHHOCTh 3HAHUH O MECTE M POJM OMOJOTMM B CHUCTEME HAy4YHOIO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HaY4YHOTO MUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouonornu, GyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa JUIsl PELICHUs AKU3HEHHBIX 3a/1a4;



YMEHHUE PacCKphIBATh COACPKAHNE OUOJIOTHUECKUX TEPMHUHOB U MOHSATHI: KU3Hb, KIIETKA,
opranus3M, Merabosm3M (OOMEH BEIIECTB M IPEBpAIlCHHE JSHEPTHH), TOMEOCTa3
(camoperynsinusi), yYpOBHEBasi  OpraHu3alMsl  JKUBBIX  CHUCTEM, CAMOBOCIIPOM3BE/IECHUE
(penpoayKuusi), HaCJIeACTBEHHOCTh, K3MEHUYUBOCTh, POCT U PAa3BUTHE;

yMEHHUE u3jararb OWOJOTHYECKHE TeOpHH (KIETOYHAas, XPOMOCOMHas, MyTallMOHHas,
IEeHTpaJbHas JIorMa MOJEKyIsipHOW Ouosorun), 3akonbl (I'. Mengens, T. Moprana, H.
W. BaBunoBa) u yuaeHus (0 HEHTPaX MHOTOOOpa3us U MPOUCXOKICHHS KYIbTYpHBIX pacTeHuii H.
W. BaBuiosa), onpenensTh TpaHUIIbl MX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BIIQJETh METOAAMU HAYYHOTO MO3HAHHS B OMOJOTHH: HAOIIOJCHUE M OIHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUN, OpraHu3alus M TPOBEICHHE OHOJIOTHYECKOro
AKCIEPUMEHTA, BBIIBM)KEHUE TIMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMUYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX PpEe3yJbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHSATHUH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBO/bl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIETATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U IYKAPHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHHU3MOB, OCOOCHHOCTH IMPOIECCOB: 0OMEHa BEIIECTB U
MpeBpalleHus] YHEPrUu B KIETKe, (OTOCHHTE3a, IMIACTUYECKOIO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJIOTBOPEHUS, PA3MHOKEHMSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opranu3ma (OHTOTCHE3);

YMEHHUE NMPUMEHATH MOTy4YeHHbIE 3HAHUS 151 OOBSICHEHUSI OMOJIOTHYECKUX TPOIIECCOB U
SIBIICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C IENbIO O0eCcTieueHust
0€30MacCHOCTH CBOEr0 3JI0POBbS U 3J0POBbSl OKPYKAIOIIUX JIIOJEH, COOJIIOJIEHUs HOpM
rPaMOTHOTO TMOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHUMaHWE HeOoOXOIUMOCTU
UCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NI palrdOHAJIbHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pelarh 3J€MEHTapHble TE€HETHYEeCKHe 3aJaud Ha MOHO- U JIUTHOpHIHOE
CKpelMBaHKe, CLIETUICHHOE HaclleJI0BaHHE, COCTaBIATh CXEMbl MOHOTHOPUIHOTO CKpPEIIMBAHUS
JUISL TIpe/icKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIMONHITH Ja00paTOpHbIE U MpaKTU4Yeckue padoThl, COOMI0IaTh MpaBUiia MPH
pabote ¢ yueOHBIM U JIa0OPATOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHYECKH OIICHMBATh W HHTEPIPETUPOBATH MHPOPMAIUIO OHOIOTHMYECKOTO
COJIep’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAy4YHblE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpElICTBa
MaccoBOW MH(OpMALIUK, HAYYHO-TIONYJSPHBIE MaTEpUalbl), ITUUECKHUE ACTIEKTHl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJIOTUHU, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ IHCBMEHHbIE M YCTHBIE COOOLIEHHs, 00001mas
OMOJOTHYECKYI0O HMH(POPMAIMI0 M3 HECKOJBKMX MCTOYHHMKOB, TI'PaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

[IpenmeTrHbie  pe3ynbTaThl OCBOEHHs yueOHoro mpenmera «buonorus» ¢ 11
Kaacce JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHWH O MECTe W PO OWOJOTHH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PEHHUS, O BKJIA/Ie POCCUHCKUX M 3apyOeKHBIX YUEHBIX-ONOJIOTOB B pPa3BUTHE
6uonoruu, PyHKIIMOHAIBHONW IPaMOTHOCTH YeJIOBeKa Ul PEeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE pACKPBIBATh COJEpKaHWE OWOJOTUYECKHX TEPMHUHOB W TIOHATHH: BUJ,
HOMyNsAus,,  TeHOMOHI,  DBOJIONMS,  JBWXKYIIME  CHIbl  ((aKTOphl)  IBOJIOLUH,
MIPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHA000pa30BaHUE, IKOJIOTHYECKHE (PAKTOpPHI, IKOCHUCTEMA,
OPOAYLEHThl, KOHCYMEHTBI, pEIYLEHTbl, LEeNH MUTaHUsA, DSKOJOrHyeckas MUpaMuia,
o6uoreoreHo3, onocdepa;

yMEHHE Wu3jiaraTb OuoOJOrHuecKkue Teopun (dBomonMoHHas teopust Y. JlapBuHa,
CUHTETHUYECKas TEOpHs HBOJIIOLMU), 3aKOHBI U 3aKOHOMEPHOCTH (3apoablieBoro cxojactsa K.



M. bapa, uepenoBaHus INIaBHbIX HalpasiieHUd U myteil apomonuu A. H. CeBeprioBa, yueHus o
6uochepe B. U. Bepnasckoro), onpenensiTe rpaHULbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHUE BIIQJETh METOAAMU HAYYHOTO MO3HAHHS B OMOJOTHH: HAOIIOJCHUE M OIHCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SBIECHUH, OpraHu3alus M I[POBEJCHHE OHOJIOIMYECKOro
OKCIIEPUMEHTA, BBIIB)KEHUE TIMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIETyEMbIMU
BEJIMYMHAMH, OOBSCHEHUE IIOJIyYEHHBIX PE3YyJIbTAaTOB, HMCIIOJIB30BAaHHBIX HAYYHBIX MOHSATHMH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJbl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHUE BBIIEJATh CYIIECTBEHHBbIE IPHU3HAKK CTPOEHUS OMOJIOTMYECKUX OOBEKTOB!
BUJIOB, MOMYJSIUI, MPOIYIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOTEOIICHO30B U IKOCUCTEM,
O0COOEHHOCTH  TIPOLIECCOB:  HACIEACTBEHHOHM  M3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOICHHOCTH OPTaHU3MOB, JCHCTBHS 3KOJIOTMYECKHX (DaKTOPOB Ha
OpraHu3MBbl, IEPEHOCA BEILECTB U MTOTOKA SHEPIHMH B IKOCUCTEMAaxX, aHTPOIIOT€HHBIX N3MEHEHHUH
B DKOCHCTEMAax CBOEH MECTHOCTHM, KpPyroBOpOTa BEIIECTB U OMOr€OXMMMUYECKHX LHKIOB B
ouocdepe;

YMEHHUE MPUMEHATH MOIyYeHHBIE 3HAHUS sl OOBSICHEHUS! OMOJIOTHUECKUX TPOIECCOB U
SIBJICHUM, JJIS1 IPUHATHS IPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM KU3HHU C LI€IbI0 00eCTIeueHus
0€30MaCHOCTH CBOEr0 3JI0POBbS U 3JI0POBbSl OKPYKAIOLIUX JIIOJIEH, COOJIIOJIEHUs HOpM
IPaMOTHOTO IMOBEJIEHHUs B OKpYXawlleil NpUponHOH cpene, MOHMMaHUEe HEOOXOIMMOCTU
UCIIOJIb30BaHUs JOCTUKEHUH COBPEMEHHOM ouosoruu Ui paloHaIbHOrO
HPUPOONOIb30BAHNUS;

YMEHHE pelIaTh JIEMEHTapHble OMOJOTMYECKHE 3aJaud, COCTABIIATH CXEMbl IEpEHOCa
BEIIIECTB U SHEPIUU B SKOCUCTEMaxX (LIeNX MUTaHUs);

YMEHHUE BBINIOIHATH JIAOOPAaTOPHBIE W MPAKTHYECKUE PaOOTHI, COOIIOAATH MpaBHUiia MpU
paboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAThb U HHTEPIPETHPOBATh MH(OpMAaIHIO OHMOJIOTHYECKOTO
COJIepKaHUs, BKIIIOYAOLIYIO ICEBJAOHAYYHbIE 3HAHMUSA W3 Pa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOM HWH(OpMaIMK, HAYYHO-TIOMYJSPHBIE MaTepHaIbl), pPacCMAaTpUBATh TJIOOAIbHBIC
HKOJIOTHYECKUE MPOOIEMbl COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE IHCBMEHHbIE M YCTHBIE COOOUIeHHs, 00001as
OMOJOTHYECKYI0O HMH(POpPMAILMI0 U3 HECKOJBKMX MCTOYHHMKOB, TI'PaMOTHO HCIOJIb30BaTh
NOHATUIHBIN annapaT OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

/o

g B~ W DN

7
8

HanmenoBanune pasaciioB U TEM IIPOrpaMmbI

buonorus xak Hayka

JKuBble cucTeMBl M X OpraHu3anus
XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH
KusneneaTenbHOCTh KIETKU

Paszmuoxenue u WHIWBUAYAJIbHOC PA3BUTHUC
OpraHu3mMoB

HacnencrBeHHOCTh M UBMEHYMBOCTD
OpraHu3MoOB

Cenekiust opranu3MoB. OCHOBBI OMOTEXHOJIOTHHI

PesepBHOE Bpemst

Bcero

g1 O 00~ DN

3
1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
11 KIIACC
Ne n/n HaumeHnoBaHue pa3ienoB U TEM IPOrpaMMBbl

Bceero
1 OBONIOLMOHHAS OUOJIOTHS 9
2 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9
3emie
3 Opraau3Mbl U OKpYXKaromas cpeaa 5
4 Coo00111eCTBa M DKOJIOTHYECKUE CUCTEMBI 9
5 PeszepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
MHOYPOYHOE IINTAHUPOBAHHUE

KonTposibHbie
paboThI

KonunuectBo uacoB

0
1

N O O

KommuectBo yacos

0

o O+~ O

N

KoHntposnbnsie
paboThI

[IpakTnueckue
paboTsI

0.5

b O B+ O

1.5

o

[IpakTnueckue

paboTHI
1
0.5

2.5

DOnektpoHHBIC (IU(PPOBBIE) 0Opa30BATEIHHBIC
pecypcsl

bu6nmoreka LIOK https://m.edsoo.ru/7f41¢c292
bu6nmoreka LIOK https://m.edsoo.ru/7f41¢c292
bu6mmoreka LIOK https://m.edsoo.ru/7f41¢c292
bu6mmoreka LIOK https://m.edsoo.ru/7f41¢c292
bu6mmoreka LIOK https://m.edsoo.ru/7f41¢c292

bubmmoreka LIOK https://m.edsoo.ru/7f41¢c292

bu6mmoreka LIOK https://m.edsoo.ru/7f41¢c292
bu6mmoreka LIOK https://m.edsoo.ru/7f41¢c292

DnekTpoHHbIe (U pOBHIE) 00pa3zoBaTEIbLHbIE
pecypcsl

bu6mmoteka I{OK https://m.edsoo.ru/7f41cc74
bubmmoteka I{OK https://m.edsoo.ru/7f41cc74

bub6muoreka IOK https://m.edsoo.ru/7f41lcc74
bu6nuoreka IOK https://m.edsoo.ru/7f41lcc74
bubmuoreka IOK https://m.edsoo.ru/7f41lcc74
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10 KJIACC

Ne Tema ypoka KonngectBo yacos [Hara OnexTpoHHbIE IN(POBBIE
n/m Beero Koutponsbie Ilpaktuueckne H3YUCHHS o0pa3oBaTenbHBIE PECypPCHI
paboTHI paboThI
1 buonorus B cuctemMe HayK 1 0 0 Bubmuorexa LJOK
https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
2  Merossl mo3HaHUS XKUBOW pupo s, [IpakTrdaeckas padora Ne 1 1 0 0.5 bubnmorexa [IOK
«Hcnonb3oBaHue pa3TMuHBIX METOIOB MPU U3yYCHUH https://m.eds00.ru/863e6122
OMOJIOTHYECKUX OOBEKTOBY
3  buonoruueckue CHCTEMBI, POIECCH U UX U3yUCHHE 1 0 0 Bubmuoreka [HOK
https://m.eds00.ru/863e6564
4  XumuueckHil COCTaB KIeTKU. Boja n MuHepanbHbIe con 1 0 0 Bubmuorexa LHOK
https://m.edso00.ru/863e674e
5 Benku. CoctaB U CTpocHHE OCITKOB 1 0 0 bubnunoreka [IOK
https://m.edso0.ru/863e6b72
6  ®depmenTs — OHosoruueckue kataauzatopel. JlJaboparopnas pabora 1 0 0.5 bubmuorexa [JOK
Ne 1 «M3y4yenune KaTaaIUTHYECKOH aKTHBHOCTH ()epMEHTOB (Ha https://m.eds00.ru/863e6b72
MpUMepe aMUiIa3bl HITH KaTala3bl)»
7  Yrnesoasl. JIunuasl 1 0 0 Bu6nuoreka IJOK
https://m.eds00.ru/863e6870
8  Hyxneunossie kuciaoter. ATD 1 0 0 Bbubnuorexa LIOK
https://m.edso0.ru/863e6d5¢c
9  Hcropus u MeTobI H3yUeHHUs KieTkU. KieTounas teopust 1 0 0 Bubmuorexa [JOK
https://m.edso0.ru/863e6e88
10 KieTka Kak [eI0CTHAs KUBasi CUCTeMa 0 0
11 Crpoenue sykaproTHIecKoit kietku. JlaboparopHas padora Ne 2 0 0.5 Bu6mmoreka IJOK
«M3ydenue CTpOCHHUS KICTOK PACTEHHIA, JXUBOTHBIX, TPHOOB U https://m.eds00.ru/863e6ff0
OakTepuii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKpONpENaparax u ux https://m.edso0.ru/863e716¢
OIIMCAHUE
12 (OOMeH BeIecTB W METaOO0IH3M 1 0 0 bubmuoreka IIOK
https://m.edso0.ru/863e766¢
13 ®otocunTe3. XeMOCHHTE3 1 0 0 Bu6nuoreka IJOK


https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c

Ne Tema ypoxka KommgecTBo acoB Jata DIIeKTpOHHBIC TH(DPOBBIC
/o Beero Konrtponmshsie Ilpakrnueckume —H3YUCHHS o0pa3oBaTenbHbBIE PeCypCh
paboThI paboThl
https://m.edso0.ru/863e7c98
14 Dneprernueckuiit oOMeH 0 bubnuorexa [IOK
https://m.edsoo.ru/863e7aae
15 JKwusnenuslii mukn kiretku. [enenne kretku. Murtos. JlaboparopHas 0.5 bubmmoreka [JOK
paborta Ne 3 «HabromeHne MUTO3a B KJIETKaX KOHYMKA KOPEITKa https://m.edsoo.ru/863e7dc4
JyKa Ha TOTOBBIX MUKpOITpenapaTax»
16 Buocunres Oenka. Peaknus MaTpuyHOTrO CUHTE3a 0 Bubmuoreka [JOK
https://m.edso0.ru/863e796e
17 Tpancnamus — 6uocuHTe3 Oenka 0 bubmuorexa [JOK
https://m.edso0.ru/863e796e
18 Heknerounsie GOPMBI KUZHH — BUPYCHI 0 Bubmumorexa [JOK
https://m.edso0.ru/863e7540
19 ®opmbl pa3MHOXKEHHUS! OPTaHU3MOB 0 Bubmuoreka [JOK
https://m.edso0.ru/863e81b6
https://m.edso00.ru/863e831e
20 Meiio3 0 bubmoreka IIOK
https://m.edso00.ru/863e7f4a
21 OO0pa3oBaHKE U pa3BUTHE MOJIOBBIX KIETOK. OIUIOIOTBOPEHHE. 0.5 Bbubnuorexa LIOK
JIaboparopHast pabota Ne 4 «/3ydeHne CTPOCHHUS TIOJOBBIX KJIETOK https://m.edso0.ru/863e81b6
Ha TOTOBBIX MHUKPOTIpEnapaTax»
22 HunuBuyanbHOE Pa3BUTHE OPraHU3MOB 0 Bubmuorexa [JOK
https://m.edso0.ru/863e8436
23 T'eHeTrka — HayKa O HACJIEJICTBEHHOCTH U U3MEHYMBOCTH 0 Bubmorexa [JOK
https://m.edso0.ru/863e86f2
24 3aKOHOMEpPHOCTH HACIIEI0OBaHUS MPU3HAKOB. MOHOTHOpHIHOE 0 Bubmoreka [JOK
CKpeLIMBaHUE https://m.eds00.ru/863e8878
25 JluruOpuaHoe CKpelrBaHue. 3aKOH HE3aBUCHMOTO HAaCIeJ0BaHUs 0 Bbubmuorexa LIOK
MIPU3HAKOB https://m.edso00.ru/863e89a4
26 CuemieHHOE HacieoBaHue MpU3HAKoB. JlaboparopHas padota Ne 5 0.5 Bbubmuorexa LIOK

«I/I3yquI/Ie pPE3yabTaTOB MOHOFI/I6pI/IZ[HOFO nu ,I[I/IFI/I6pI/I,Z[HOI‘ (8}

https://m.edso0.ru/863e8c60
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https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
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Ne Tema ypoka
/o

CKpEIIMBaHus y AP030(HITBI HA TOTOBBIX MHUKPOIIPETIapaTax»
27 Tenernka nona. Hacnenosanue mpu3HaKoB, CIIETUICHHBIX C ITOJIOM

28 MHsmenunBocth. HeHacaencTBeHHass N3MEHYMBOCTD. JlabopaTropHas
pabota Ne 6. M3yuenue MoauduKanmOHHON U3MEHUYNBOCTH,
IIOCTPOEHUE BapUALMOHHOIO PSIIa U BApUALIMOHHON KPUBOI»

29 HacnencreeHnHast u3MEHYMBOCTD. JlabopatopHas padora Ne 7.
«AHanmu3 MyTanui y 1po30Quisl Ha TOTOBBIX MUKpOIpEnaparax»

30 T'eneruka 4yemoBeka

31 PesepsHsIit ypok. O600IIeHHE 10 TeMe «HacneacTBeHHOCTh 1
W3MEHYHUBOCTH OPTaHU3MOBY

32 Cenekuus Kak HayKa | MPOIECC

33 MeTobl ¥ TOCTHIKEHUS CENICKI[MH PACTCHUHN M )KUBOTHBIX

34 BUOTEXHOIIOTHS KaK OTpaciib MMPOU3BOJACTBA

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME
11 KJIACC

Ne Tema ypoxa
/1

1 Dposrorus ¥ METOIBI €€ N3YICHHUS
2 Hcropus pa3BUTHS MPEACTABICHUI 00 IBOJIOIUH

3 MUKpOIBOJIOIHS

KonmuectBo yacos

Jata DIIeKTpOHHBIC TH(DPOBBIC

Bcero Koutponeubie Ilpaktundeckue H3YICHHA 00pa3oBaTe/bHBIC PECYPChI
paboThI paboThl
1 0 0 bubmunoreka IIOK
https://m.edso0.ru/863e8c60
1 0 0.5 bubmunoreka IIOK
https://m.edso0.ru/863e8efe
1 0 0.5 bubmuoreka LIOK
https://m.edso0.ru/863e8efe
1 0 0 bubnuoreka [IOK
https://m.edso0.ru/863e8d78
1 1 0
1 0 0 bubnunoreka [IOK
https://m.edso0.ru/863e9214
1 0 0 bubmoreka IIOK
https://m.edso0.ru/863e9214
1 0 0 bubmoreka IJOK
https://m.edso0.ru/863e9336
34 2 4
KonuuectBo yacos Jara OneKTpoHHEIEe I(POBBIC
Bcero Kowurponbabie [lpaktuueckne H3YICHHA 00pa3oBaTe/bHbBIE PECYPCHI
paboTHI paboTHI
1 0 0 bu6mmorexa [IOK
https://m.edsoo.ru/863ea20e
1 0 0 bu6nmoreka [JOK
https://m.edso0.ru/863e9570
1 0 0 bubmuoreka [JOK

https://m.edsoo.ru/863e9cle


https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
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No Tema ypoka KonugectBo gacos Jara DnekTpoHHbIE IU(POBHIE
/m Bcero Kowutponbhbie Ilpaktudeckue H3YICHHA 00pa3oBaTeIbHEIC PECYPCHI
paboThI paboThI
4 Tlomynsius Kak JIeMEHTapHAas eMHUIIA BHIa U BOJIIOIUH. 1 0 0.5 bu6mmoreka [IOK
JlabopatopHas padota Ne 1 «CpaBHEHHE BUIOB 110 https://m.edso0.ru/863e99c6
MOP(OJIOTHUECKOMY KPUTEPUIOY»
S JIBMOKYyIIHE CUIIBI (3J1eMEHTapHBIC (DAKTOPHI) IBOJTOIIUN 1 0 0 bubmuorexa [JOK
https://m.edso0.ru/863e9da4
6  EcrectBeHHbIIT 0TOOP U €r0 (HOPMBI 1 0 0 bubmmoreka [IOK
https://m.edsoo.ru/863e9ed0
7 Pe3ynbTaThl YBOJIOIMH: IPUCIIOCOOICHHOCTh OPraHU3MOB U 1 0 0.5 bubmmoreka [IOK
BU1000pazoBanue. Jlaboparopuas padora Ne 2 «Onucanue https://m.edso0.ru/863e9fde
NPUCIIOCOOJICHHOCTH OpraHu3Ma U €€ OTHOCHTEIBHOTO XapaKTepay»
8 HampaBieHus ¥ MyTH MAKPOIBOJIOLIUH 1 0 0 bubmmoreka [IOK
https://m.edso0.ru/863e9cle
9 HeoOpaTuMOCTh 3BOJIOILMH 1
10 Hcropwust xu3HM Ha 3eMIie B METOJIbI €€ U3yUCHUS 1
11 T'unore3bl MPOUCXONKIACHHS KU3HU Ha 3emIie 1 bubmmorexa [IOK
https://m.edsoo.ru/863ea5a6
12 PazBuTne xu3HH Ha 3eMiIe IO 3paM M MEpUOIaM 1 0 0 bubnuoreka [IOK
https://m.edsoo.ru/863ea6be
13  OcHOBHBIE ATAIbI SBOJIIOIUN PACTUTEIBHOTO U )KUBOTHOT'O MHpA. 1 0 0.5 bubmmoreka [JOK
[Tpaktuyeckas padora Ne 1 «M3ydyeHue uckonaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUi M KUBOTHBIX B KOJUICKITHSIX
14 CoBpemMeHHas cuCTeMa OpraHUYEeCKOro MUpa 1 0 0 bubmmoreka [JOK
https://m.edsoo.ru/863ea48e
15 Dposnrornus yenoBeka (aHTPOIIOTEHE3) 1 0 0 bubmuorexa [JOK
https://m.edso0.ru/863eac2c
16 JIBmxytue cuiibl (pakTopsl) aHTPOIIOTeHE3a 1 0 0 bubmmoreka [IOK

https://m.edsoo.ru/863ead44
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https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44

/1

17
18

19

20
21

22

23

24

25

26

27

28
29
30

31

Tema ypoka

OCHOBHBIE cTaauu 3BOJJOLMH YCJIIOBCKA
YenoBeueckue pacel 1 IPpUPOJHBIC agalTallu 4€JI0OBEKa

PesepBHblit ypok. O6001enue no reme «BO3HUKHOBEHUE U Pa3BUTHE
KHU3HU Ha 3eMiie»

DKoJorus Kak HayKa
Cpenpl oOuTaHus U SKOJIOrHYecKre (HakTopbl

Abuotnueckue pakropsl. Jlaboparopras padora Ne 3.
«Mopdosornueckre 0COOCHHOCTH PACTCHUI U3 Pa3HBIX MECT
obutanusy. Jlaboparopnas padota Ne 4. «BnusHue cBera Ha poCT U
pa3BHUTHE YEPECHKOB KOJIEYCa»

buotnyeckue pakTopsl

DKOJIOTUYECKHE XapaKTepUCTUKU nomynsuuu. [Ipaktudeckas padora
Ne 2 «loacuér mIoTHOCTH MOMYJIALUNA Pa3HbIX BULOB PACTEHUN»

Coo01iecTBa OpraHu3MOB — OHOIIEHO3
DKOJIOTUYECKHE CUCTEMBI (IKOCHCTEMBI)

OCHOBHBIE TIOKA3aTeIN HIKOCUCTEMBI. DKOJIOIMYECKUE MTUPAMUJIBI.
CsaoticTBa 3xocucteM. Cykueccus

IIpupoaHbIE 3KOCUCTEMBI
AHTpPOIOT€HHBIE SKOCUCTEMBI
buocdepa — rmobanbHas sxocucreMa 3eMiu

3aKOHOMEPHOCTH CYIIECTBOBaHMsI OHochepbl

KonnyectBo yacoB

Bcero Kontponabubie

paboThI
1 0
1 0
1 1
1
1
1 0
1 0
1 0
1 0
1 0
1 0
1
1
1
1 1

Jlata

[MpakTnueckue HU3YUCHUA
paboThI

0
0

0.5

0.5

DnekTpoHHbIE IU(POBHIE
00Opa3oBaTebHBIC PECYPCHI

bu6mmoreka [IOK
https://m.edsoo.ru/863eaea2

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

bu6mmoreka [IOK
https://m.edsoo.ru/863eb10e

bubmuorexa [JOK
https://m.edso00.ru/863eb348

bubmuorexa [JOK
https://m.edso0.ru/863eb46a

bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a

bubmuorexa [JOK
https://m.edso0.ru/863eb5fa

bu6mmoreka [IOK
https://m.edsoo.ru/863ebb5e

bu6nmoreka [JOK


https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

No Tema ypoka KonugectBo gacos Jara DnekTpoHHbIE IU(POBHIE
/m Bcero Kowutponbhbie Ilpaktudeckue H3YICHHA 00pa3oBaTeIbHEIC PECYPCHI
paboThI paboThI
https://m.edsoo.ru/863ebd16
32 YenoseuecTBo B buochepe 3emin 1
33 CocymiecTBOBaHHE ITPUPO/ILI U YEIOBCUECTBA 1 0 0 bubmmoreka [IOK
https://m.edsoo.ru/863ebale
34 PesepsHblii ypok. O000meHre TeMbl «Co001IecTBa U 3KoJornueckue 1 0 0
CHCTEMBI»
34 2 25

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME


https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




