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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpaMMbl MO OHOJIOTHH TEOPETHUYECKYIO OCHOBY JUIS
OMpeNieNIeHUs] TOAX0A0B K (OPMUPOBAHUIO COJIEpXKAHUS YUEOHOTro mpeameTa
«buosorus» cocraBWIM: KOHIENTyajdbHble mnonoxkeHus @OIroC COO o
B3aMMOOOYCIIOBIICHHOCTU  II€JIeH, COAEp>KaHUs, pe3yJabTaTOB OOy4YeHUs W
TpeOOBaHU K YPOBHIO MOJITOTOBKH BBIMTYCKHUKOB, MTOJIOXKEHUSI 00 OOLIUX LEAX U
NPUHIMIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETO
obmero oOpazoBanus B Poccuiickoit ®eneparnuu, a Takke IOJIOXKECHUSI O
cnenuduke 6uonoruu, e€ 3HaYCHUH B MMO3HAHWUU JKUBOU MPHUPOABI U 00ECTICUCHUH
CYIIIECTBOBAHMS 4YeNOBEeUECKOro obOtmecTBa. COrjlacHO Ha3BaHHBIM TIOJIOKCHHSIM,
OTpeJIeNIeHbl OCHOBHBIE (DYHKIIUU MTPOTPaMMBbI 110 OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma 1o Ouonoruum Aa€T TNpeacTaBlIeHHWE O IeNIX, 00 oOIei
CTpaTreruu OOYy4YeHHWs, BOCHHUTAHUS U Pa3BUTHUA OOYYAIONIMXCS CPEICTBAMHU
yueOHOro mpeamera «buonorus», omnpeaenser o00s3aTeNbHOE MPEIMETHOE
COJep>KaHHMe, €ro CTPYKTYpy, pacmpeiclieHue 1o pazjeinaM U Temaw,
PEKOMEHIyeMYIO TOCJIEeI0BATEIbHOCTh U3yUEHHUsI y4eOHOro Marepuaia ¢ y4éToM
MEXMPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3EH, JIOTMKA 00pa3oBaTeIbHOTO
mpoiiecca, BO3paCTHBIX 0COOCHHOCTEN 00y4arouxcsi.

B nmporpaMmvme 1o OuOJIOrMHM TaKXKe YYHMTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM M TPEIMETHBIM pe3yJibTaTam
oOyueHusi B (OPMHPOBAHWHM OCHOBHBIX BHJOB Y4EOHO-IIO3HABATEIBHON
NEeSATeTbHOCTU/Y4EeOHbIX JEHCTBUII 00y4YaronIMXCcsi MO OCBOEHHUIO COAEpKaHUs
OMOJIOrMYECKOro 00pa30BaHMUS.

B nporpamme mo 6uonorun (10—11 xiaccel, 6a30BbIH ypPOBEHb) peain30BaH
NPUHIIAI TIPEEMCTBEHHOCTH B W3y4YeHWW OWONoruu, Omaromaps 4YemMy B HEH
IpOCMAaTPUBAETCS] HAMPABJICHHOCTh HAa pa3BUTHUE 3HAHUM, CBSI3aHHBIX C
dbopmMupoBaHUEM €CTECTBEHHO-HAYYHOT O MUPOBO33pEHUS, IEHHOCTHBIX
OpUEHTAIMI JINYHOCTH, SKOJIOTMUYECKOT 0 MBIILICHHUS, PECTABIEHUN O 3JI0POBOM
o0Opa3e XKM3HM M OEPEeKHBIM OTHOIICHHWEM K OKpYXKalomeld MPUPOIHON cpene.
[TosTomMy Hapsny ¢ M3ydeHHEM OOIIEOMOIOTHYECKUX TEOPHM, a TakKe 3HAHUU O
CTPOEHUU KUBBIX CUCTEM PA3HOI'0 PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJOTHM yJIeJIEHO BHUMAaHHE HCIIOIh30BAHUIO
MOJIYYEHHBIX 3HAHUW B MTOBCEIHEBHOM XKW3HU JIJIsl PEIICHUS MPUKIAAHBIX 33/1a4, B
TOM 4YHUCJe: NPO(PWIAKTUKU HACJIEICTBEHHBIX 3a00J€BaHUN YeIOBEKa, MEIUKO-
Ie€HETUYECKOI0 KOHCYJIbTUPOBAHUA, 000CHOBaHUS HKOJIOTUYECKU
IeIeCO00pa3HOr0 TMOBEACHUS B OKPYXKAIOIIEH NPUPOIHON Cpene, aHaim3a
BIIMSIHUSL XO3SIUCTBEHHOM MESATENHHOCTU YEJIOBEKAa HAa COCTOSIHUE MPUPOAHBIX MU
HCKYCCTBEHHBIX DKOCHUCTEM. Y CUJICHUE BHUMAaHUS K MPUKIIAJHONW HAIIPaBIEHHOCTU
yueOHoro npeamera «buonorus» mpoAMKTOBAHO HEOOXOAMMOCTHIO OO0ECIeUeHUs



YCIIOBHUH IS pelIeHus] OJHOW M3 aKTyaJbHBIX 3a/1a4 MIKOJIBHOTO OMOIOTMYECKOro
oOpa3oBaHus, KOTOpass mpeanonaraer (GopMupoBaHve Yy 00yYarolmuxcs
CIIOCOOHOCTH aJanTHPOBAThCS K W3MEHEHUSM JTUHAMHYHO pPa3BUBAIOLIETOCS
COBPEMEHHOI'0 MHUpa.

buonoruss Ha ypoBHE cpemHero oOmiero oOpa3oBaHHs 3aHHUMAeT Ba)XXHOE
Mecto. OHa obecrnieunBaeT (OpMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEACTABICHUN O
HAyYHOW KapTHUHE MHpa, paclIupsieT ¥ 0000IIaeT 3HaHUS O KUBOW mpupoje, e
OTJMYUTENbHBIX TNPU3HAKAX — YPOBHEBOM OpraHU3allMd W SBOJIOIHUH, CO30AET
yCIOBUSL  JJsi: TIO3HAHMS  3aKOHOB  KUBOM  MPHUPOABI,  (OPMHUPOBAHUS
(yHKIIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KU3HU, YKOJIOTMUYECKOr0 MBIIUICHHUS], IEHHOCTHOT'O OTHOILIEHUS K KUBOU MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTHS UMEET TaKXkKe JIJIsl PEIICHHs] BOCTIUTATEbHBIX U
pa3BUBAIOLIMX  3a7a4y  CpelHero  oOmero  o0pa3oBaHMs,  COLMANIM3ALUU
oOyuaromuxcs. M3ydenune 6uonmorun obecreynuBaeT yciaoBHs JUisi (HOPMUPOBAHMUS
WHTEIUICKTYaIbHBIX, KOMMYHHMKAITMOHHBIX ¥ HWH(GOPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYIbTYPHI, CIOCOOCTBYET HMHTErpali OMOJOTWYECKUX 3HAHUU C
NPEICTABICHUSIMHU U3 JAPYTUX YUYEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMHUH
u reorpaduu. HazBaHHbIE MONOXKEHUS O NpeJHA3HAYEHUU y4eOHOro IpenMera
«buonorus» cocTaBUIM OCHOBY [UIsl ONPENENECHHUS MOJIXOJ0B K OTOOpY U
CTPYKTYpUPOBAHUIO €r0 COAEp)KAaHMA, IMPEICTABICHHOIO B MPOrpaMMe IO
Ouosoruu.

Ot60p comepxanusi yuyebHoro mpeamera «buonorusi» Ha 06a30BOM YpOBHE
OCYIIECTBIEH C MO3MIMHN KyIbTypOCOOOpPa3HOTO MOIXOJa, B COOTBETCTBUHU C
KOTOPBIM OOy4Yaromifecs: JOHKHBI OCBOUTHh 3HAHUSA M YMEHHs, 3HAYUMbIC TS
dbopMupoBaHusi 00IIEH KyJIbTYpbI, ONPEICISIONIUE aJeKBaTHOE IIOBEICHHE
YelioBeKa B OKPYXAIoleld MPUPOAHON cpesie, BOCTpEOOBAHHBIE B MOBCEIHEBHON
KU3HA W TPAKTHIECKOU aesTenbHOCTH. Ocoboe MEeCTO B ITOW CHUCTEME 3HAHWU
3aHUMAIOT JIEMEHTHI CO/IEPIKAHUS, KOTOPHIE CITYKaT OCHOBOM it OpMHUpPOBAHUS
NPE/ICTaBIEHUA O COBPEMEHHOM €CTeCTBEHHO-HAy4YHOW KapTHHE MHUpa U
[EHHOCTHBIX  OpPUEHTAlMAX  JIMYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3alUuU
OMOJIOrNYECKOro 00pa3OBaHMs.

CtpykTypupoBaHHe COAEpX)aHUS ydeOHOro Marepuala B TMporpamme Io
OMOJIOTUM OCYIIECTBICHO C YYETOM NPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTJIMYUTENbHBIX OCOOCHHOCTSAX KUBOM MPUPOJIbI, O €€ YPOBHEBOM OpraHu3allud
ABOJIONIUU. B COOTBETCTBHUHM C 3TUM B CTPYKType yueOHoro npeamera «buomorusy
BBIJICTICHBI CIIEAYIONNE COJepKaTelbHbIe THHUN: «bruomorus kak Hayka. MeTobl
HAy4yHOTOo mo3HaHus», «Kinerka kak Ouonmoruueckas cucrema», «OpraHusm Kak



Ouonornyeckas cucrema», «CucrteMa M MHOrooOpasve OpraHM4ecKOro MHpay,
«OBONIOIMS KUBON NPUPOBI», «IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH».

Lens uszyuenuss yueOHoro mnpeamera «buonorusi» Ha 06a30BOM YpPOBHE —
OBJIaJICHUE  OOYYAIOIMIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(PYHKIIMOHAILHOU
OpraHu3allid JKUBBIX CHCTEM pAa3HOrO paHra M NOPUOOPETEHHE YMEHHUI
UCIIOJIb30BaTh ATH 3HAHUS MJII TPAMOTHBIX JEUCTBUM B OTHOLIEHWH OOBEKTOB
KUBOM MPUPOJIBI U PELICHUS PA3TUUYHBIX )KM3HEHHBIX MTPOOJIEM.

JlocTmkeHue 1enu u3ydeHus yueOHoro npenmera «buonorus» Ha 6a3oBoM
YpOBHE 00ECTIEUNBACTCS PEUICHUEM CISIYIOIINX 3aa4:

OCBOCHHME OOYYaAIOIIUMHCS CUCTEMBbl 3HAHUH O OUOJIOTMYECKUX TEOPUSX,
YUEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIAX, CIYKAIIUX OCHOBOU
s (OPMUPOBAHMS TPENCTABICHUI O €CTeCTBEHHO-HAyYHOW KapTHHE MHUPA, O
METOJ1ax HAayYHOI'O MO3HAaHUS, CTPOCHUH, MHOIOOOPAa3uu U OCOOEHHOCTSIX JKHUBBIX
CUCTEM Pa3HOr0 YPOBHS OPTaHM3aLMH, BBIIAIOIIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCJICIOBAHUAX B OMOJIOTHH;

dbopMupoBaHue y OOYy4YaIOIIUXCS TMO3HABATEIbHBIX, WHTEJUICKTYaJIbHBIX H
TBOPUYECKHX CIIOCOOHOCTEH B MPOIECCE aHAIM3a JAHHBIX O IYTSAX PAa3BUTHUS B
OMOJIOTMM HAYYHBIX B3IJISIIOB, UAEH M MOJAXOJOB K H3YUYEHUIO KUBBIX CHCTEM
pPa3HOr0 YpOBHSI OpraHU3alluu;

CTAQHOBJICHHE Yy OOydYarommxcs OOmIed KyJabTypbl, (YHKIHOHATHHOM
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLEHUBATH SBJICHUS OKPYKAIOIIETO
MHpa >KUBOW MPUPOABl HAa OCHOBAHMM 3HAHUN U OMNbITA, MOJIYYCHHBIX IMPHU
U3Y4YEeHUU OHOJIOTHU;

dopmupoBaHue y oOOydalOIUXCs YMEHUH WJUIIOCTPUPOBATH 3HAYCHHUE
OMOJOTMYECKUX 3HAHUW B MPAaKTHUYECKOW JAESITENbHOCTU YENIOBEKa, pa3BUTUHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOIOTUH;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOKHOCTH TO3HAHHS UYEJIOBEKOM IKHBOM
IPUPOJIBI, HEOOXOTUMOCTH OEPEKHOTO OTHOLICHUS K HEH, COOIIO/ICHUS] STUIECKHIX
HOPM MPHU MPOBEJICHUN OMOJIOTMUYECKUX UCCIEIOBAHUM;

OCO3HAHHE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JUISl TIOBBIIIECHUS YPOBHS
IKOJIOTHYECKOUN KYIBTYPBI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

OpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B IOBCETHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESITENIbHOCTH MO OTHOLIEHUIO K OKPY KaIOIIEH Cpejie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUITAKTUKH
3a00JIeBaHU .

B cucreme cpeanero oOmiero oOpaszoBaHusi «buosorusi», u3ydaemasi Ha
0a30BOM YpOBHE, SIBJISIETCS 00S3aTeNbHBIM YUe€OHBIM MPEIMETOM, BXOISIIUM B
COCTaB MpeaMeTHOM obnacTu «EcTecTBeHHO-HAyUHBIE MPEIMETHI.



JInst uzyuenust OMoa0ruu Ha 6a30BOM YPOBHE CpEIHETO 00111ero 00pa3oBaHus
orBoaMTcs 68 yacoB: B 10 kimacce — 34 vaca (1 gac B Hemenmo), B 11 knacce — 34
yaca (1 gac B Hezel0).



COJAEPXXAHME OBYYEHUA
10 KITACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBsizsb OMONIOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (uiocoduei, 3TUKON, I3CTETUKON U MPaBOM.
Ponp Ouomorum B (OpMUpOBaHMM COBPEMEHHON HAy4yHOM KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HaYK.

Metobl TO3HAHUS KUBOUW IPUPOIbI (HAOIIOICHUE, SIKCTIEPUMEHT, OMMCAHHUE,
u3MepeHue, Kinaccudukanus, MOJEIUPOBaHUEe, CTaTUCTHYECKas o0paboTka
JTAHHBIX ).

JdeMoHcTpanuu:

[Toptpersr: Y. lapBun, I'. Menaens, H. K. Konbios, [x. Yorcon u ®@. Kpuk.

Tabnuuel u cxeMbl: «MeToAbl MO3HAHUS KUBOU MTPUPOIBIY.

JlaGopaTopHblie U NpaKkTHYecKue padoThl:

[Ipaktuyeckass pabora Ne 1. «/cmnonp3oBaHUE pPa3IUYHBIX METOJOB MPH
U3YYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

JXKuBble cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otaudne
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CgoiicTBa OMOCHUCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHU3aluud OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbI, OpPraHW3MEHHBIA, MOMYJALHNOHHO-
BHJIOBOM, SKOCUCTEMHBIHN (OMOreOoIeHOTHISCKHI ), OMOC(EpHBIH.

JdeMoHCcTpanuu:

Tabnuipl U cxeMbl: «OCHOBHBIE MTPU3HAKK KU3HUY», «YPOBHHU OpraHU3alUU
YKABOU IIPUPOABI.

OO6opynoBanue: Mmojaenb MmoJiekyibl JTHK.

Tema 3. XumMnueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKUM COCTaB KIETKH. XHMHYECKHE HIIEMEHTBHI: MaKpOJJIEMEHTHI,
MUKpO3JeMeHThl. Bojla 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpPAIbHBIX BeHlecTB B KkieTke. llomnepxkanue
OCMOTHYECKOro OasiaHca.

benku. CoctaB u crpoeHre O€IKOB. AMUHOKHCIOTBI — MOHOMEPHI OEIKOB.
HezaMeHnmblie 1 3aMEHHMBbIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBINA COCTaB. Y pOBHHU
CTPYKTYpbl O€IKOBOW MOJEKYJbl (IepBUYHASA, BTOpUYHAS, TPETUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHMHUYECKHEe cBoiicTBa OenkoB. buonorunueckue
GbyHKIIMN OEIKOB.



®epmeHTHl — Ouosiormdeckue karamuzatopbl. CTpoeHue (QepmeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas crneuu@uuHocts. KodepmeHnTsl. BuTaMuHBIL
OTanuus pepMEHTOB OT HEOPTAHUUECKUX KaTaJIu3aTOPOB.

YrneBonasl: MoOHOcaxapuabl  (TNIIOKO3a, pubo3a W Je30Kcupub03a),
nyucaxapuabl  (caxapos3a, JIaKTo3a) U IoJucaxapuabl  (Kpaxmall, TJIHKOTEH,
1eJuT0J103a). bruonorndeckue GyHKIUN YTIIEBOOB.

Jlunuasl:  Tpurnuuepunsl, Gochonunuas,, crepouabl. ['uapodubHO-
rupodoOHbIe  cBoiicTBa. buonormdyeckue ¢yHkuun JununoB. CpaBHEHHE
yTJIEBOJIOB, OCJIKOB U JUMHIOB KaK HCTOUHUKOB YHEPTUH.

HyxknennoBeie kucnorsl: JHK wu PHK. Hykneotuasl — MOHOMEpHI
HyKJIenHOBbIX Kucior. Ctpoenue u ¢yuknuu JJHK. Ctpoenne u pynknuu PHK.
Buner PHK. AT®: ctpoenne u GpyHKIHH.

[utonorus — Hayka o kierke. Kierounas reopus — npumep B3auMOAEHCTBUS
uje u (HakToB B HAYYHOM MO3HAHUU. MeTO/1bl U3yUCHUS KIIETKHU.

Knerka kak menoctHas >kuBas cuctema. OOmMe NpuU3HAKU KIIETOK:
3aMKHyTas HapykHas memOpana, monekyisl JIHK kak renernueckwii ammapar,
CUCTEMa CUHTe3a OelKa.

Tunbel KJIETOK: »yKapHOTHYecKass W mpokapuotuyeckas. OcoOEHHOCTH
CTpOEHUsI TpoKapuoTH4YecKol kieTku. Kierounas crenka Oaktepuil. CTpoeHme
AYKapUOTUYECKOW KJIIeTKU. OCHOBHBIE OTJIUYUSL PACTUTEIBHOM, >XUBOTHOU U
IrpUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, TJTUKOKAIUKC, UX
dbynkiuu. [Tnazmatuueckas memOpana, e€ cBoricTBa u pyukiuu. [lutomnasma u eé
opranouaipl. OnHoMmemOpanHbie opraHouabl kietku: OIIC, ammapatr [Nombmxw,
au30coMbl. IlonyaBTOHOMHBIE OpPraHOMABl KJIETKH: MHUTOXOHAPHUM, IUIACTHUJIBL.
[Tpoucxoxenne MUTOXOHIApUM u miactua. Buasl mmactun. HememOpanHbie
OpraHOWJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, IEHTPUOIU, PECHUUKH,
KryTUKU. OYHKIMY OPraHOUA0B KJIETKU. BKitoueHusl.

SAnpo — perynsaropHblii 1eHTp kiaeTku. CTpoeHue snpa: sjuepHas o00JI0UKa,
KapuoIuia3mMa, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHCcTpanuu:

[Toptpersl: A. JleBenryk, P. I'yk, T. IlIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®©. Kpuk, M. Yuikunc, P. ®@pauknun, K. M. bap.

Junarpammel:  «PacnpeneneHne XHUMHUYECKHMX JJIEMEHTOB B HEXUBOU
npupojie», «PacnpeneneHue XuMUIEeCKUX 2JIEMEHTOB B KUBOU MPUPOJIEN.

Tabmuupsl u cxemsl: «llepuoanueckass TabnuIa XMMHUYECKUX DJIEMEHTOBY,
«CTpoeHure MOJIeKyJbl BOJIbI», «buocunTes Oenkay», «CTpoeHue MoJIeKyJibl Oekay,
«Ctpoenue ¢pepmenrtay, «Hykneunossie kuciaotel. JIHK», «CtpoeHne MoneKysbl



AT®y», «CtpoeHne 2yKapuOTHYECKON KIETKN», «CTPOCHUE KUBOTHOU KIIETKHY,
«CTpoeHre pacTUTENbHON KIEeTKn», «CTpOeHHE MPOKAPUOTUYECKOU KIIETKW,
«CTpoeHue sapa KIeTKu», «YTIeBOIbI, «JIunuas».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHWE JJIS MPOBEIACHHUS
HAOJIFOICHUA, W3MEPEHMI, HKCIEPUMEHTOB, MUKPOMIpENapaThl PaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUATbHBIX KIIETOK.

JlaGopaTopHblie u nNpakTU4YecKue padorTbl:

JlaGoparopHass pabora Ne 1. «l3ydeHune KaTadIUTHYSCKOW aKTUBHOCTH
dbepMeHTOB (Ha TpUMeEpe aMIJIa3bl WU KaTajasbl).

JlabopatopHass pabora No 2. «M3ydeHue CTpOCHHUS KIETOK paCTCHUIA,
KUBOTHBIX U OAKTEpHil 1MOJ] MUKPOCKOIIOM Ha TOTOBBIX MHUKpOINpeEnaparax M HUX
OMHUCAHUE.

Tema 4. /KusHeaesiTeIbHOCTD KJIETKH.

OOMeH BeliecTB, WKW MeTa0oIu3M. ACCUMUIIALNS (TUTACTUYECKUM OOMEH) U
JTUCCUMWISIIUS  (DHEPreTUYeCKnii OOMEH) — JIB€ CTOPOHBI EIMHOrO Ipoliecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHUS BEIIECTB W JHEPrMU B TOHWMAaHHU
MeTadoau3Ma.

Tunbel oOMeHa BellecTB: aBTOTPOGHBINA U rerepoTpodHsiii. Poib ¢pepmeHTOB
B OOMEHE BEIIECTB U MPEBPAICHIUU YHEPTUHU B KIIETKE.

®orocunTte3. CmeroBas u TeMHOBas (a3bl ¢doTocuHTe3a. Peakiuu
dbotocunTe3a. IPPeKTUBHOCTL (POTOCUHTE3a. 3HaUeHHE (HOTOCUHTE3a JJIsl )KU3HU
Ha 3emyie. Bnusinue ycnoBuii cpenbl Ha (JOTOCHHTE3 U CIIOCOOBI TTOBBIIICHUSI €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEMOCHHTE3UPYOIKE OakTepru. 3HAUCHUE XEMOCHUHTE3a IS
YKU3HU Ha 3eMIIE.

DHeprerruueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BBIJCICHHUE U
AKKyMYJIUPOBAHHE DHEPIrUU B KIETKE. OTambl HSHEPreTUYecKoro oOMeHa.
I'mukonu3. bpoxenue u ero Buabl. KucioponHoe OKHUCIEHUE, WM KIETOYHOE
JIbIXaHUE. OkucnurenbHoe dbocdhopunupoBanue. D¢ hHeKTUBHOCTD
AHEPreTUYECKOro oOMeHa.

Peaknmm wmatpuuyHoro cuHre3a. [eHermueckas wuHbpopmarus u JIHK.
Peanuzauust reHetudeckoil MH@oOpManuMu B KIETKE. | €HETHYECKUid KOA U €ro
cBoiicTBa. Tpanckpunuusa — Marpuunslii cuaTe3 PHK. Tpancnsauus — OuocuHTes
Oenka. Ortanbl TpaHciasuuu. KoawpoBanue amuHOKucCIOT. Ponb pubocom B
OouocuHTese Oenka.

Heknerounsie popMsbl xu3HU — BUpychl. ctopust otkpeitus Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHMSI W JKM3HEHHOTO IIMKJIa BHPYCOB.
baktepuodaru. bonesnu pacTteHui, KUBOTHBIX W 4YEJIOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummyHonedunura genoBeka (BUY) — BozOymurens CITM/]a.



OOpaTHas  TpaHCKpuUIMs, peBepraza W  uHTerpasa. lIpodunakruka
pacrpocTpaHeHHUs BUPYCHBIX 3a00I€BaHUIA.

JemoHcTpanum:

[Toptpetsi: H. K. Konbsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmumpl 1 cxembl: «Tunbel muTaHus», «Metaboausm», «MHTOXOHIAPHI,
«JHepreTudeckuii oOMen», «Xioporiacty, «Dorocuntes», «Ctpoenue JJHK»,
«CTpoeHre U PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTuueckuili Koy,
«Bupyce», «bakrepuodaru», «Ctpoenue u >xu3HeHHbIN 1ukin Bupyca CIIN/da,
0aktepuodara», «Pemnukarnus [JHK».

OGopynoBanue: Moaenu-antukanuu «Yapoenue IHK u Tpanckpumimsy,
«buocunres 6enkay, «CTpoeHue KJIeTk», Mojelb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M HHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

Knerounsrii 1uki, wiu KU3HEHHBIM LUKA kieTku. MHTepdaza u MuTo3.
[Iponeccrl, mpotekaronue B uHTepdaze. Perukainus — peaxkiys MaTpUYHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JIuruionHeli W TAIUIOMJIHBIM ~ XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHJBI.
[{uTonornueckue OCHOBBI PAa3MHOXKEHUS W  HWHJIMBUIYAJIbHOTO Pa3BUTHSA
OpPTraHu3MOB.

Henenue kierku — muto3. Craauu muto3a. IIpouecchl, mpoucxoasdiue Ha
Pa3HBIX CTAJIUSIX MUTO3a. BUOJIOrHYeCKuid CMBICT MUTO3A.

[Iporpammupyemasi THOEINb KJIETKH — aroITo3.

dopMbl pa3MHOKEHHUSI OPTaHU3MOB: Oecrionoe u moyioBoe. Bujsl 6ecrnosoro
Pa3sMHOXEHUS: JICJICHUE HAJABOE, I[IOYKOBAHUE OJHO- WU MHOI'OKJIETOYHBIX,
CIOpooOpa3oBaHNe, BETETATUBHOE pa3MHOkeHUE. MIcKyccTBEeHHOE KIOHHpPOBAaHUE
OpPraHu3MOB, €0 3HAYEHUE JIJIS1 CEJICKIINU.

[TonoBoe pa3zMHOXKEHHE, €r0 OTINYHS OT OECTIOIO0TO.

Meiio3. Cragun meito3a. IIponecchl, mpoucxoisiiue Ha CTaAusX Meio3a.
[ToBenenne xpomocom B Menose. Kpoccunrosep. buonormdeckuid CMbICT H
3Ha4YeHUE Meno3a.

['amerorenes — mpoliecc 0O0pa3oBaHUsA TOJOBBIX KJIETOK Y IKHUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU W sSMYHUKU. OOpa3oBaHWE W PAa3BUTHE TOJIOBBIX
KJIETOK — TaMmeT (CrnepMaTo30u[, SHUIEKJIeTKa) — CIepMaToreHe3 M OBOTCHES.
OcoOEHHOCTH CTPOCHHUSI SMIIEKIETOK U crepMaTo30uaoB. OIIOg0TBOpPEHUE.
[TapTenorenes.

NunuBunyanbHoe pas3BuTue (OHTOTreHe3). OMOpPHOHAIBHOE Pa3BUTHE
(aMOpuorene3). Jtanbl SMOPUOHATBHOTO PA3BUTHUSl Y MO3BOHOYHBIX >KUBOTHBIX:
npoOjeHue, racTpyisuus, opraHoreHnes. [loctamOpuoHanbHOE pa3BUTHE. THITBI
NOCTAIMOPUOHANILHOTO PAa3BUTHUA: TPsMOE, HemnpsMoe (JIMYMHOYHOE). BnusHue



cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CLIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YPOICTBA.

Poct u pasButue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHHU, CTA/IUU PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuupl u cxembl: «DOpMbl Pa3MHOXKEHHUS OPTraHU3MOBY, «JIBoitHOE
OIUIOJOTBOPEHUE Yy LIBETKOBBIX pAaCTEHUN», «BereratTuBHOe pa3MHOXEHUE
pacteHui», «Jlenenne kierku Oakrepuity, «CTpoeHHE TIONOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Kierounbrii nukny, «Pemnukamus JHK», «Mutos3y,
«Meinosz», «lIpsmoe u HenpsAMoe pa3BUTHUEY, «[ aMeTOreHe3 y MIIEKOMUTAIOIINX U
4esioBeKa», «OCHOBHBIE CTaJIU OHTOT€HE3A).

OO6opynoBaHue: MHUKPOCKOTI, MUKPOTIpEnapaThl «CriepMaTo30uibl
MJICKONIUTAIOLIETO», «SHIEeKIeTKa MIeKonuTarnero», «KapmoknHes B KieTkax
KOpEIlKa JIyKa», MarHUTHas MOJAENb-aliuiukanus «Jlenenue KIeTku», MOJEeNb
JIHK, monens meTtadhazHOM XpOMOCOMBI.

JlaGopaTopHblie U NpaKkTHYecKue padoThl:

Jlabopatopnass pabora Ne 3. «HaOmroneHuwe mMuTO3a B KIETKAX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGoparopHass pab6ora Ne 4. «l3yueHne CTpOEHHs TIOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOMPENapaTax».

Tema 6. HacsieICTBEHHOCTh M H3MEHYUBOCTH OPTraHU3MOB.

[Ipenmer u 3aaun reHeTuku. Mcropus pa3BuTus reHeTUKUA. Poib nuTonoruu
¥ SMOpPHOJIOTHH B CTAHOBJICHUM TEHETUKHU. BKiIam pocCHCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTUE TEHETUKU. MeToasl TeHETHKU (TUOPUIOIOTUYECKUH,
[IUTOr€HETUYECKUM, MOJICKYJISIPHO-TeHETHUEeCKU). (OCHOBHBIE T'€HETUYECKHUE
noHATUA. ['eHeTnueckass CHMBOJIMKA, UCIIOIb3yEMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUS PU3HAKOB, yCTaHOBJIEHHbIE . MeHuenem.
MoHoruOpuHOe CKpelMBaHUe. 3aKOH eIWHOoOOpaswsi THOPUIOB TEPBOTO
nokojenus. IlpaBuno gomuHHpoBaHWA. 3aKOH PACIICIUIEHUS [PU3HAKOB.
I'mnore3a ynctoTel ramer. [1ojIHOE U HEMOJTHOE JTOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHue. 3aKOH  HE3aBUCHMOTO  HACIeIOBaHUS
npu3HakoB.  lluToreHernueckue - OCHOBBI  JAUTHOPUIIHOTO  CKPEIIMBAHMS.
AHanusupymoluiee ckpemBanue. Fcrnoap30BaHe aHATM3UPYIOUIETO CKPEIUBAHUS
JUTSI OTIpE/IeTICHUs TEHOTUITa OCOOH.

Cuemiennoe HacnenoBaHue nmnpuszHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJIEOBAaHMIO T'eHOB. HapylieHue cuemnieHus reHoB B pe3ysibTare
KPOCCUHTOBEpA.

XpoMOCOMHasi TEOPUS HACIEACTBEHHOCTH. | €eHETUUECKHUE KAPTHI.



I'enernka moma. XpoOMOCOMHOE ONpeneneHrne nojia. AyTOCOMbI U TOJIOBBIE
XpoMocOoMBI. ['omMoramerHbie M TeTEeporaMeTHble OpraHu3Mmbl. HaclemoBaHue
MPU3HAKOB, CLIETUIEHHBIX C TTOJIOM.

N3menunBoCTh. BUbl ”3MEHYMBOCTHU: HEHACIIECACTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpenpl B HEHACIEACTBEHHOM  HM3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAUGUKAIIMOHHONW U3MEHUYUBOCTH. BapuaimoHHbIN psijl 1 BapualluOHHAs KpPUBas.
Hopma peakunu npusHaka. KonnuecTBEHHbIE M Kau€CTBEHHBIE MPU3HAKUM M HX
HOpMa peaknuu. CBolicTBa MOAM(PUKAITMOHHON N3MEHINBOCTH.

HacnenctBennasi, wim TEeHOTHNHMYECKas, W3MEHUYMBOCTh. KoMOWHATHBHas
U3MEHUYMBOCTh. Meiio3 W TOJIOBOM TMpolecc — OCHOBAa KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTaloHHast ”3MeH4YuBOCTh. Kitaccudukanust MmyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa 1 mpuauHbl MyTauii. MyTareHnbie (paxTopshl.
3aKOH rOMOJIOTMYECKHX PSAJ0B B HaclIeACTBEHHON n3MeHunBocty H. Y. BaBunoga.

Buesnepnast HacIeACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetuka uyenoBeka. Kapuorunm uenoBeka. OCHOBHbIE METOAbI T€HETHKH
YyeJI0BeKa: reHeaJIOTMYECKUN, OJIM3HEIIOBBIN, [IUTONCHETHYECKUH, OMOXUMHUYECKHH,
MOJIEKYJISIPHO-T€HETUYECKHU . CoBpemeHnHOE ONpENIETICHNE reHOTHIIA:
MIOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIbBIO
[111P-ananu3a. HacnencTBeHHble 3a00jeBaHUS YEJIOBEKA: TICHHBIC OOJIE3HH,
00JIe3HN C HACJIEACTBEHHOW NPEIPacioiOKEHHOCThIO, XPOMOCOMHBIC OOJIC3HHU.
Comatnueckue W TreHepaTuBHble MyTauud. CTBOJOBbIE KieTKU. [IpuHIUIBI
3JI0POBOT0 00pa3a >KM3HU, TUATHOCTUKHU, MPO(UIAKTUKYI U JICYEHUS TeHETUYECKUX
Oose3Hel. Menuko-reHeTUYeCKOe KOHCYIbTUPOBAHME. 3HAUCHUE MEIUIIMHCKON
TE€HETUKU B MPEAOTBPAIICHUU U JICUCHUU T€HETUYECKUX 3a00JICBaHUI YEIOBEKA.

JdeMoHCcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecockuii, H. 1. BaBuios.

Tabmuiet w  cxembl:  «MOHOTHOpUIHOE  CKpENIMBAaHWE W €T0
LHATONCHETUYECKAsE OCHOBA», «3aKOH PACHICIUVICHUS W €ro LUUTOrCHETUYeCcKas
OCHOBa»,  «3aKOH  YHUCTOTHI  Tramer», «JlurubpupHoe  CKpeniuBaHuey,
«Iutomornyeckue  OCHOBBI  JUTHOPHIHOTO  CKpemuBaHus»,  «Meho3y,
«B3aumMonencTeue auIeNbHBIX TEHOB», «l'€HeTMYeCKHe KapThl pPACTEHUH,
JKUBOTHBIX U YEJNOBEKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJIEIOBaHUS,
CUEIUIEHHOTO0 ¢ TmonoMm», «KapuoTumbl 4eloBeKa U KUBOTHBIX», «Buabl
U3MEHUYMBOCTHY, «Monudukanronnas M3MeHYMBOCThY», «HacnemoBanue pesyc-
dakTopay, «I'eHeTuka rpymni KpoBu», «MyTalluOHHAS] U3MEHYUBOCTH.

OO6opynoBanue: Mojaenu-anmuiMKkanud «MOHOTMOPUAHOE CKpEIIMBaHUE,
«Henonnoe nomunupoBanuey, «Jurnbpunnoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON W MHKporpenapar «J/pozoduia» (HopMa, MyTanuu
(OpMBI KPBUIBEB U OKPACKH TeNa), repOapuii «I opox mOoCEeBHOM.

JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

JlaboparopHasi padora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO H
JTUTHOPUTHOTO CKPEIIMBAHUS Y APO30(HIIbI Ha TOTOBBIX MUKPOIIpEnapaTaxy.

Jlabopatopnas padora Ne 6. «M3yyenne MoauuUKaliMOHHON U3MEHUUBOCTH,
IOCTPOEHUE BAPUALIMOHHOIO PsiJia U BAPUALIMOHHON KPUBO».

JlaboparopHast pabora Ne 7. «AHanu3 MmyTanuil y Apo30(riIbl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuyeckass pabora Ne 2. «CocraBieHHE W aHAJIU3 POJOCIOBHBIX
4eJI0BEKaY.

Tema 7. Ceniekunst opranu3mMoB. OCHOBbI O0HOTEXHOJIOTHH.

Cenexkuys Kak HayKa M IIPOLECC. 3apOXKIEHUE CEINEKIUU U JOMECTHUKALMS.
VYuenue H. W. BaBuioBa o0 1eHTpaX MOPOUCXOXKACHUS U MHOrooOpasus
KYJbTYPHBIX pacTeHui. LIeHTpbl MPOUCXOXKIECHHUS AOMAIIHUX XUBOTHBIX. COpT,
1I0pOAa, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIMH. MacCoBbI U MHAUBUAYAIbHBINA OTOOPHI B
CENIEKIIMM pPACTEHUHM M KUBOTHBIX. OIllEHKa SKCTepbepa. bIM3KOpOICTBEHHOE
cKpeluBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHCTHIX JIMHUH.
I'ereposuc, wnu rubpunHas cuwia. HepoacTBeHHOE cKpeuiuBaHUE — ayTOPHIMHT.
Otrnanénnas rtuOpuauzauus U €€ ycrnexu. VCKycCTBEHHBIM MyTareHes u
NOJIYYEHNUE TIOJUIUIOUAOB. JIOCTHMKEHHsI CENEKIMU PACTECHUM, KUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonmorus Kak oTpaciib NMPOW3BOACTBA. ['€HHAas WH)KEHEpHUs. OTarlbl
co3ganusi pexkomOuHantHod JIHK wu TpaHcrennsix opranusmoB. Kierounas
nHxeHepus. Kierounsie KynbTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHUE PACTECHUMN.
KiloHupoBaHue BBICOKOIPOAYKTHUBHBIX CEIBCKOXO3MCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M 3tudyeckue  npoodsembl. I'MO  —  reHeruyecku
MOJIU(PUIIMPOBAHHBIE OPTraHU3MBI.
JlemoHcTpanuu:

[Toptpersr: H. WU. BaBwios, U. B. Muuypun, I'. JI. Kapneuenko, M. .
HBanoB.

Tabmuipl U cxembl: KapTa «lleHTphl MNPOUCXOXKIEHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuin», «Ilopoasl JOMalIHUX >KUBOTHBIX», «CopTa KYJbTYPHBIX
pactenmity, «OtnanéHnas ruopuausanus», «Padorel akagemuka M. @. MBanoBay,
«ITonumnongus», «OObEKTHl OUOTEXHONOTUU», «KieTouHble KyJabTypbl U
KJIOHHpOBaHue», «KOHCTpynpoBaHUE U MEPEHOC TEHOB, XPOMOCOM.

OG6opynoBaHue: MYJISKH IUIO0B M KOPHEILIOAO0B TUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHmil, repoapuii «CenbCKOX03IHCTBEHHBIC PACTCHUSY.



JlaGopaTopHble M IpaKkTHYecKne padoThbl:

Oxckypcust «OCHOBHBIE METOABI U JOCTHKEHHUS CEJEeKIMU PACTeHUM W
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, IUIEMEHHYIO bepmy,
COPTOHMCTIBITATEIBHBIM  Yy4aCTOK, B TEIUIMYHOE XO34MCTBO, J1a0OpPaTOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOT'O LICHTPA)».

11 KIIACC

Tema 1. IBosroMOHHAas1 OHOJIOTHS.

[Ipennoceulku BO3HUKHOBEHUS HBOIIOLMOHHOW TEOPUU. OBOJIIOLMOHHAA
Teopus U €€ MecTo B OuMoNoruu. BnusiHue 3BOJIOLMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUY U APYTUX HAYK.

CBuzerensctBa »BoNtonuu. [lameoHTONOrMYECKHE: MOCIEI0BATEIBHOCTD
NOSIBJICHUSI BUJOB B MaJ€OHTOJOTMYECKOM JIETONMHUCH, TMEPEXOJHbIE (POPMBI.
buoreorpaduueckue: cXoacTBO U paznuure (hayH U Gop MaTEPUKOB U OCTPOBOB.

DOMOpHUOIOrMYeCKHe: CXOJICTBA M PAa3IUyUsl SMOPHUOHOB pa3HBIX BHJIOB
N03BOHOYHBIX. (CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHbBIEC, aHAJIOTHYHbIE,
pPYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MoJEKyIIpHO-OMOXUMHYECKUE: CXOACTBO
MEXaHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX META0OMMYECKUX NyTEeH y BceX
OpPraHHU3MOB.

OomononHass teopuss Y. J[lapBuna. IlpenanochulkMu BO3HUKHOBEHUSA
JapBUHU3MA. J[BIDKYIIME CHJIBI 3BOMIOINMU BHIOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXXEHUE MPU OTPAHUUYEHHOCTH PECYPCOB, HEOINPEAETEHHAS] U3MEHYUBOCTb,
O0opb0a 3a CylecTBOBaHHUE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas teopus 3o (CTI) u e€ OCHOBHBIE MOJI0KEHHUS.

MukposBomonus. [Tomynsuus kak e1MHUIA BUIA U 3BOJIIOLUY.

JBrxyive cuibl ((hakTopbl) SBOIIONKMUA BUIOB B Mpupoje. MyTaiMOHHbIN
nporecc ¥ KOMOMHATHBHAsE M3MEHYMBOCTH. [lomynsiiMOHHBIE BOJHBI U Jpeid
reHoB. M3omanuus u Murpanusi.

EcrectBennsiit oTOOp — HampaBiswonmi (aktop 3BoaOIUUA. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONeHHOCTh OpPraHU3MOB KAk pe3yiabTaT 3Bodonud. [Ipumepsl
IPUCIIOCOOJIEHUI Yy OPraHu3MoB. ApoMOp(03bl ¥ UIMOATANTALIMH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHBIE  (POpMBI
BUI000pa30BaHus: reorpauyeckoe, IKOJIOTHIeCcKoe.

MakposBomonus. PopMbl  3BOMIOLUHU:  (DUIETUUECKAsA, IUBEpPreHTHas,
KOHBEpIreHTHasl, napasuieibHas. HeoOpaTtuMocTh 3BOTIOLUN.

[IpoucxoxaeHre OT HeCHeLMAIN3UPOBAaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. AJanTUBHAS paHaLIUs.

JdemoHcTpanuu:



[Toptpetsr: K. Jlunueun, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, DO. I'ekkenb, ®. Mroiuiep, A. H. CeBepuios.

Tabnuuel 1 cxembl: «Pa3BuTHE OpraHUYECKOro MUpa Ha 3emiie», «3apo/IbIIIH
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc»,  «Dopmbl  OOopbObI  3a
cyiiectBoBanuey, «EctecTtBeHHbI 0TOOp», «MHOroodpasue COpTOB pacTECHUN,
«MHoroobpasue  Hopoa  JKUBOTHBIXY, «[Tomysiuny, «MyTtanuoHHas
U3MEHUYUBOCTHY», «ApoMopdo3sl», «aumoananranun», «OOmas aereHepanus,
«/IBmxymue cuibl sBomouun», «Kapra-cxema wapmpyra mnyremectBus Y.
Hapsunay, «boprba 3a cymectBoBaHue», «IIpucmocoO0IEHHOCTh OPTraHU3MOBY,
«I"eorpaduyeckoe BUA000pa3oBaHUEY, «IKOJIOTHUECKOE BUI000pA30BAHUE.

OO6opyoBaHue: KOJJIEKIHMS HACEKOMBIX C PAa3IMYHBIMU TUIIAMU OKPACKH,
HAOOp IJIOIOB M CeMsH, KoyuieKmus «[Ipumepbl 3amMTHBIX MPUCTIOCOOTICHUN Y
KUBOTHBIX», Mojelnb «OCHOBHBIE HAINpPaBJICHUS SBOJIOIUNY», O0BEMHAS MOJENb
«CTpoeHue TOJOBHOI'O MO3Ta TO3BOHOYHBIX).

buoreorpadguueckass kapra wupa, KoJuieKiusi «DopMbl COXPaHHOCTH
UCKOMAEMBIX JKUBOTHBIX W pacTeHWil», ™ojenp ammiukauus «llepekpéct
XpOMOCOM», BJIaxHble mpenapatbl «Pa3Butne HacekoMoroy», «Pa3Butue
JASATYUIKWA», MUKpomnpenapaT «/pozoduia» (Hopma, myrauud Gopmbl KpbUIBEB U
OKpacKH TeIa).

JlaGopaTopHble 1 NpakTHYecKue padoThi:

Jlabopatopnasi padora Ne 1. «CpaBHeHue BUIOB MO MOPGOIOTHYECKOMY
KPUTEPUION.

JlaGopartopHas pabora Ne 2. «Onucanue nNpucocOOIEHHOCTH OpraHHU3Ma H
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe U Pa3BUTHE KU3HU HA 3emuie.

JloHaydHble TPENCTABICHUA O 3apOKACHUM KWU3HU. HayuHble THUMIoTessl
BO3HUKHOBEHHUSI >KM3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHs. XHUMUYECKas
ABOMIONMS. AOMOTr€HHBIH CHUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPraHUYECKHX.
DKCNEPUMEHTATBHOE OATBEPKICHNE XUMUYECKOHN 3BOMtoMU. HavanbHbie Tansb
ouonorudecko sBojrornuu. ['mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHHE MPOTOKJIETKHU. llepBble KIETKM W HX SBOIIOLMUS.
®opMHUpOBaHUE OCHOBHBIX TPYII KUBBIX OPTraHU3MOB.

PazButue xu3Hn Ha 3emuie 1o 3pam U nepuomaM. Karapxen. Apxeickas u
nporepo3oiickas d3pbl. [lameosoiickas 3pa u e€ Tmepuoabl: KeMOPHUHCKUH,
OpPJIOBUKCKUH, CUITYPUHUCKUN, IEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHUM.

Me3so30iickas spa U €€ Nepuoibl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3oiickass »pa W €€ mNepuojabl: MNaJCOr€HOBBIM, HEOICHOBBIM,
AHTPOTIOT€HOBBIN.



XapakTepucTuKa KiuMaTa U TeoJOTMYecKHX IporeccoB. OCHOBHBIE 3Tallbl
ABOJIIOLIMM PACTUTEIBHOIO M >KMBOTHOrO MHUpAa. ApomMopdo3bl y pacTeHud u
KUBOTHBIX. [losiBIIeHME, paclBET U BBIMUPaHUE TPYII KUBBIX OPTaHU3MOB.

CucremMa OpraHM4eCcKOro MHUpa Kak oOTpaxeHue »3Boiaround. OCHOBHbBIE
CUCTEMATUYECKUE TPYIIIbI OPTaHU3MOB.

DBOJIOLHUS YeToBeKa. AHTPONOIOrHs Kak Hayka. PazBurue npeacTaBieHuit o
IIPOUCXOXKIAECHUN YelIoBeKa. MeTtonbl HM3ydeHHUs aHTpororeHe3a. (Cxonctsa u
pa3IuyMs 4eJI0BEKA U KUBOTHBIX. CHCTEMAaTHYECKOE MTOJIOKEHUE YETIOBEKA.

JBmwxymme  cuwibl  (pakTopbl) — aHTpomoreHeza.  HacnencrBeHHas
U3MEHYMBOCTh M  €CTECTBEHHbIH o0TOOp. OOIecTBeHHbIH 00pa3 KHU3HH,
U3rOTOBJIEHUE OPYIUN TPY/A, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaJIUM U BETBH 3BOJIIOLMHN YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
ymensli, YenoBek mnpamoxomamui, YemoBek HeaHaepranbCckuid, UYenosek
pa3ymHbIiil. Haxonkum uCKOmaeMbIX OCTaTKOB, BPEMsl CYIIECTBOBaHMS, 00JIacThb
pacnpocTpaHeHusi, 00bEM TOJI0BHOTO MO3Ta, 00pa3 KU3HU, OPY/IHUA.

UYenoBeueckue pacbl. OCHOBHBIE  OONBIIME  pPaChl:  €BPOIECOUTHAS
(eBpasmiickasi),  HErpo-aBCTpajioujHas  (9KBAaTOpuajibHAas),  MOHTOJIOWIHAsS
(a3maTcko-amepukaHckas).  YUepTbl  MPUCIOCOOJIEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EIMHCTBO 4YEIOBEYECKHX pac.
Kpuruka pacusma.

JdemoHcTpanum:

[Toptpersr: ®@. Pean, JI. Ilactep, A. . Omapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuiel U cxembl: «Bo3nukHoBenne CoTHEYHOM cHCTEMBI», «Pa3BHTHE
opraHudeckoro wMupa», «PacturenpHas kinerka», <«OKuWBOTHas  KJeTKay,
«IIpokapuornueckas KieTtka», «CoBpeMEHHas CHCTEMa OPraHUYECKOrO MHpPay,
«CpaBHEHHE aHAaTOMMYECKHUX 4YEpPT CTPOCHHUS 4YEIOBEKa M YEJIOBEKOOOpPa3HbIX
00e3bsiH», «OCHOBHBIE M€CTa NAJICOHTOJIOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eNIOBEKay», «/IpeBHeunmme moam», «/IpeBrue mogm», «Ilepseie
COBPEMEHHBIE JI0IN», «HeT0BeYeCKre pachh».

O6opynoBanue:  Mymsiku  «[Ipoucxoxaenne  demoBeka»  (OIOCTHI
ABCTPAJIONUTEKA, NUTEKAHTPONa, HEaHJEpTalblla, KPOMaHbOHIIA), CJIENKU WU
U300pakeHUsT KaMEHHBIX OpYJIUid MEepBOOBITHOIO YeIOBeKa (KaMHU-YOMMEPHI,
pyoOuna, ckpebna), TeoXpoHOJOrHMueckas Talnuia, Kosuiekius «Dopmbl
COXPaHHOCTH UCKOIAEMBIX )KUBOTHBIX M PACTEHUI.

JlabopaTopHble ¥ IpaKkTHYecKHe padoThbl:

[Ipaktuueckast pabora Ne 1. «M3yueHue MCKOMAEMbIX OCTATKOB PAcTEHUU U
YKUBOTHBIX B KOJUIEKLIMSIX.



DKCKypcusi «IBOJIOIUSI OPraHUYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WK KpaeBeIuECKUl My3eil).

Tema 3. OpranusMbl U OKpPY:KaKWILAs CPeaAa.

DKOJIOTHUS KaK HayKa. 3aJa4yd U pa3fesibl SKOJIOTUU. MeTOAbl SKOJIOTHYECKUX
UCCJIEI0BAaHUN. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOI'O YETIOBEKA.

Cpenbl oOuTaHUsT OPraHU3MOB: BOJHAs, HAa3€MHO-BO3MYIIHAs, MOYBEHHAs,
BHYTPUOPTraHU3MEHHAS.

Oxonornueckne (aktopel. Krnaccudukamms HSKoIoruyeckux (PakToOpoB:
abuoTnueckne, OHOTHYECKHE ¢ AaHTPOIOreHHbIEe. JleCTBHE HSKOIOTHYECKHX
(baKkTOpOB HAa OPTaHU3MBI.

AOGuotnueckue (akTopbl: CBET, TEMIEpATypa, BIKHOCTh. DOTONEPUOIU3M.
[IpucnocoOnenns  OpraHM3MOB K  JECWCTBUIO  aOMOTHYECKUX  (DaKTOPOB.
buonornueckne puTMBl.

buornueckue (bakTophI. Bunnl OMOTHYECKUX B3aUMOJICUCTBUMH:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOMO03 u ero (opmsl. [lapasutusm, koomneparus,
MyTyajau3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HaxXJIEOHUYECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HauyeHue OMOTHYECKMX B3aUMOACHCTBUH ISl CYHIECTBOBAaHUS
OpPraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAaKTEPUCTUKU Tmonmynsaiuu. (OCHOBHbIE IOKa3aTelH
HNOMYJISIUMU: YHUCIEHHOCTb, IUIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanys. J[lmHaMuka 4ucIeHHOCTH HOMYJISIUU U €€ peryssius.

JdemoHcTpanum:

[Toptpetsi: A. I'ymGonbar, K. @. Pynbe, O. ['ekkens.

Tabnuubr u cxembl: kapta «[Ipupomusie 30HbI 3emnn», «Cpeasl oOUTaHUS
opranuzmoB», «@Poronepuonuzm», «llomynasiuum», «3aKOHOMEPHOCTH pocTa
YUCJIICHHOCTHU NOMYJISUU UHPY30pUU-TY(Penbkuy, «[lumieBsie memnm».

JlaGopaTopHble U nNpakTHYecKue padoThl:

Jlaboparopnas padora Ne 3. «Mopddonorndaeckue 0cCOOEHHOCTH PaCTEHUHN W3
Pa3HbIX MECT OOUTAHUS».

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEYCa».

[Ipaktnueckas padora Ne 2. «Ilofcyér mIOoTHOCTH NOMyISUUIA pa3HbIX BUIOB
pacTEeHUN».

Tema 4. Coo0miecTBa M 3K0JI0rMYeCKHE CHCTEMBI.

Coo0miectBO opraHu3mMoB — OuorieHo3. CTpyKTypbl OuOIleHO3a: BUOBas,
NPOCTPAHCTBEHHas, Tpoduueckas (muineBas). Bunabl-momuHanTel. CBA3M B
onoleHo3eE.

Dkonoruyueckue cucrembl (dKocuctemsbl). [lonsitue 00 »skocucreme W
ouoreoneHoze. DOyHKIMOHAIbHBIE KOMIIOHEHTBI JKOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peaylueHTbl. KpyroBopoT BElIECTB U MOTOK SHEPTHH B 3KOCUCTEME.
Tpoduueckue (muuieBblE) YpPOBHU HKOCUCTEMBI. [luileBble 1LEeNnu U CETH.
OcCHOBHBIE TIOKAa3aTeIM SKOCHUCTEMBbI: Ouomacca, MNPOAYKIHUS. DKOJIOTMYECKHE
OUpaMUbl:  TPOAYKIMH, YHUCICHHOCTH, OuomMaccel. (CBONCTBA 3KOCHUCTEM:
YCTOWYUBOCTh, CAMOpEryJsinus, pa3purre. CyKIeccusl.

[IpupogHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCUCTEMAa XBOWHOIO
WIH IIUPOKOJIMCTBEHHOIO Jieca.

AHTPOTIOTE€HHBIE  DKOCHCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe u x035HUCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak Qaktop ycTOMUMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOTUYECKOr0 pazHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o 6mochepe. ['panuiipi, coctaB U CTpyKTypa
ouocdepnl. JKupoe BemectBO u ero ¢GyHkuuu. OcobeHHocTH Ouochepsl Kak
rJ100aJIbHOM 3KOCHCTEMBI. J{MHaMHueckoe paBHOBecME U oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTsl BeliecTB U OMOre0OXMMHUYECKHE IMKIIBI 3JIEMEHTOB (yriepoaa,
azora). 3oHaNbHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Onochepe 3emiin. AHTPONIOTeHHbIE U3MEHEHUs B Onocdepe.
I'moGanbpHBIC 2KOTOrHYECKUe IPOOIEMEI.

CocyiiecTBoBaHHE IPUPOABI U YeJI0BEYECTBA. CoxpaHenue
Onopa3zHooOpa3usi Kak OCHOBa yCTOMUYMBOCTH Ouocdepbl. OCHOBa palliOHATBHOTO
yIOpaBJICHUsT TPUPOJHBIMU pecypcaMd M HX HUCHoJib3oBaHuE. JlocTmxeHus
OMOJIOrMH U OXpaHa MPUPO/IBI.

JdeMoHcTpanuu:

[Toptpersr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuuel u cxembl: «llumieBsie 1enu», «bUOIEHO3: COCTAaB U CTPYKTYpay,
«[Ipuponnbsie coobmiectBay, «llenn nuranus», «IKoJIOrMYECKas MHUPAMUTIAN,
«buocdepa n yenoBek», «IKocUCTEMA IIHPOKOIMCTBEHHOrO JIEcay, « DKOCUCTEMA
XBOMHOro  jeca», «buomeHo3 Bomoéma», «ArpoueHosd», «lIpumepHsie
AHTPOIIOT€HHbIE  BO3JCUCTBUS Ha mpupony», «BaxkHeillnne HUCTOYHUKH
3arpsi3HEHHs BO3/lyXa W TPYHTOBBIX BOa», «[louBa — BaxkHEHIIasi cOCTaBISIOMIAS
ounocheppr», «DakTopsl Aerpaganuu nousy, «llapHukoBbIil 3pPexT», «DakTopbl
paauoOaKTUBHOTO 3arpsisHeHust Ouochepsi», «OOmas crpykrypa Ouochepsi»,
«PacnpocTpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yrinepozaa B Ouocdepe», «Kpyropopor azora B Ipupoze».

O6opynoBanue: Moaenb-anmukanus «TunuuHble OMOLEHO3bI», TepOapuii
«PacturenbHbie cooliecTBa», Kouiekuu «buoienosy, «Bpeaurenu BakHeHIIuX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu W KOJUIGKIMH pacTeHUH W
KUBOTHBIX, TIPUHAJICKAIINE K Pa3HBIM DKOJIOTHYECKMM TPYIIaM OJHOTO BHA,



Kpacnas knura Poccuiickoii ®enepaunu, H300paX€HUs OXPaHAEMbIX BHJIOB
pacCTEHUH U )KUBOTHBIX.



INIAHUPYEMBIE  PE3VJIBTATBI OCBOEHUSA [TPOIT'PAMMLBI 110
BUOJIOTUM HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBLIEI'O
OBPA30OBAHNMA

Cornacio ®I'OC COO, ycraHaBiauBarTcs TpeOOBaHUS K pe3yJbTaTam
OCBOEHHUS  OOy4YaloIIMMHUCSH MPOrpaMM  CpPEIHEro o0Iero o0pa3oBaHUS:
JUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType MHUYHOCTHBIX pPE3yJIbTaTOB OCBOCHHUsS Npeamera «buomorusy»
BBIJICIIEHBI CIACAYIOIINE COCTABISIOIINE: OCO3HAHNE O0YUYaAIOIIMMUCS POCCUICKOM
IpaXIaHCKOW MJACHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOIPEICICHUIO, HaJIW4Yhe MOTHBAMM K  OOYYECHHIO  OHOJIOTHH,
I[e/ICHANPABICHHOE PAa3BUTHE BHYTPCHHUX YOEXKIEHHWH JUYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPHYECKUX TPATUIMHA DPa3BUTHS OHMOIOTHMYECKOTO
3HaHUsI, TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIUXCS PYKOBOJCTBOBATHCS B CBOCH
JCATEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMA ~ YCTAaHOBKAMH, TPUCYIIMMH CHCTEME
OHMOIOTHYECKOr0  00pa30BaHUs, HAaJMYUE OSKOJOIMYECKOro IPaBOCO3HAHMA,
CIIOCOOHOCTH CTAaBUTh LIEIH U CTPOUTH JKU3HEHHBIC IIAHbI.

JIMYHOCTHBIE Pe3yabTaThl OCBOCHHS IMpeamera «BHomorus» JoCcTUrarTcs B
CIMHCTBE Y4YeOHOW W BOCIHHMTATEIBHOW JEATCIBHOCTH B COOTBETCTBUH C
TPAIUIIMOHHBIMH POCCUHCKAMH COLMOKYIBTYPHBIMH, HCTOPHUECKUMHU U TyXOBHO-
HPABCTBCHHBIMH IIEHHOCTSMH, MPUHATHIMH B OOINECTBE MpABHIAMH U HOPMaMH
MOBEJCHUSA W CIOCOOCTBYIOT IMPOIECCaM CaMOIIO3HAHMS, CaMOBOCIIUTAHHS H
CaMOpPAa3BUTHs, pPa3BUTHS BHYTPEHHEH MMO3UIMHA JIUYHOCTH, MATPUOTHU3MA,
YBOKEHHSI K 3aKOHY W IPABOMOPSIKY, YEIOBEKY TPyAa M CTapIieMy MOKOJIEHHIO,
B3aHMHOI0 YBa)KEHHUs, OEPEKHOTO OTHOMICHHS K KYyJIBTYPHOMY HACIEIHIO U
TPaJUIMIM MHOTOHAIMOHAIBHOTO Hapona Poccuiickoit denepaiuu, npupoae u
OKpYXaroUIeH cpele.

JIMYHOCTHBIC pe3yabTaThl OCBOCHHSA YydeOHOro mpeamera «buogorusy»
JIOJDKHBI OTPaXKaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYarOIINXCS PYKOBOJICTBOBATHCS
c(OPMHPOBAHHOW BHYTPEHHEH TMO3MIMEH JHUYHOCTH, CHUCTEMOH IIEHHOCTHBIX
OpPHMEHTAIMi, [O3WUTHBHBIX BHYTPCHHHUX  YOEKICHHH, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM I[IEHHOCTSAM POCCHIMCKOIro OOINECTBa, PaCIIUPEHHE >KU3HEHHOIO
OIbITA U OIBITA JCITEIBHOCTH B IMPOIECCE PEANU3alUid OCHOBHBIX HAIpaBICHUN
BOCITUTATEIbHOM IEATEILHOCTH, B TOM YKCJIC B YACTH:

1) rpa;ka1aHCKOro BOCIIUTAHUS:

c(OPMHPOBAHHOCTh I'PAKIAHCKON MO3UIIMK 00yUaIOIIErocs Kak aKTHBHOTO H

OTBETCTBEHHOTO YJIEHA POCCUICKOr0 OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB U OOS3aHHOCTEH, YyBa)KEHUE
3aKOHa U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEILHOCTH TMPU CO3/IaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX W TO3HABATEIBHBIX 3aJlay, BBHIMOTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM KM3HU U OOBSCHATD €€;

YMEHHUE YUYUTHIBATH B CBOMX JEUCTBHSIX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHUCTBHUS JIIOAEH C pa3HbIMU YOSXKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTAMU U
COITMAIbHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHMYECTBY B MPOLECCE COBMECTHOTO BBITOIHEHUS
y4eOHBbIX, T[IO3HABATENIbHBIX M MCCIENOBATEIbCKUX 3aJlad, YBaXUTEIbHOIO
OTHOIIIEHHSI K MHEHHUIO OIIMOHEHTOB TMPU OOCYXJICHUU CHOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESITENbHOCTH;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS

c(hopMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKOU VJIEHTUYHOCTH,
NaTpUOTU3Ma, YBOXKEHHUS K CBOEMY HapoOJy, YYBCTBa OTBETCTBEHHOCTU IEpe
Ponunoi, ropmoctu 3a cBOW Kpal, CBOK PoauHy, CBOM S3BIK U KYJIBTYDY,
MPOIIJIOE ¥ HACTOSIEE MHOTOHAIIMOHAIBLHOT0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIECHUE K MIPUPOTHOMY HACJICIUIO U TTaMSITHUKAM MPUPOIbI,
JTOCTHXEHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX Y4YEHBIX B CTAHOBJICHUE W
pa3BuTHE OWONOTMH, TOHWMAaHUS 3HAYCHHUS OWOJOTHU B TO3HAHWH 3aKOHOB
PUPO/JIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTr0 0OIIeCTBa;

uaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO U 3amure OTedecTsa,
OTBETCTBEHHOCTH 32 €r0 Cyh0Y;

3) IyXOBHO-HPABCTBEHHOTI'0 BOCIIMTAHMS

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUINCKOr0 HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJ]a B OCTPOCHUE YCTOMUUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJMTEIISIM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBHUM C
TpaauuusMu HapoioB Poccuu;

4) 3¢cTeTUYEeCKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKJIIOYAs ICTETUKY ObITAa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAA, OOLIECTBEHHBIX OTHOIIEHUN;



NOHMMaHUE 3MOLHUOHAIBHOTO BO3AEHCTBUS AKUBOU PUPOIBI U €€ LICHHOCTH;

TFOTOBHOCTh K CaMOBBIPDOKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBa, CTPEMJICHUE
NPOSBIIATH KAYeCTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocHUTAHMA, (POPMHMPOBAHUS KYJIbTYPbI 310POBbSI M
IMOIMOHAJIBLHOIO 0J1ar0NOIyYHsi:

NMOHUMAaHWE U peau3alus 3I0pOBOro M Oe30MacHoro odpasza KU3HU
(3mopoBOo€  mMHUTaHWE, COOJIOJIEHWE TUTMEHUYECKUX TpaBWiI W HOPM,
cOamaHCUpPOBaHHBIA PEXUM 3aHATHM U OTAbIXa, peryiaspHas Qusnueckas
AKTUBHOCTH), OEpEkKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIIEHHS K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/10POBbIO;

NOHMMaHUE I[EHHOCTH TMPaBWJI HWHIUBUIYAIbHOTO M  KOJJIEKTUBHOIO
0€301acHOro MOBEACHHS B CUTYAIHIX, YIPOXKAIOIMINUX 37J0POBBIO U KU3HHU JIOCH;

OCO3HAHME MOCJIEACTBUI M HENPUITUS BPEAHBIX NPUBBIYEK (YHOTPEOICHHS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MAacTEPCTBa, TPYIAOII00HE;

TOTOBHOCTh K AaKTHUBHOW JI€ATEITBbHOCTH TEXHOJOIMYECKOM M COLMAJIbHOM
HANPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBINIOJIHATB TAKYIO JIE€ATEIbHOCTD;

MHTEpEC K paziu4HbIM cepaM NpodecCHOHATBbHOU JESTENbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  Pean30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MIPOTS)KEHUU BCEN KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

AKOJIOTHYECKH IIEIeCO00pa3HOE OTHOIIEHHE K MPHUPOAE KaK HMCTOYHUKY
KU3HU Ha 3eMIIe, OCHOBE €€ CYIIECTBOBAHUS;

NOBBILIEHUE YPOBHS HKOJOTMYECKOM KYyJIbTYpbl: NPHOOPETEHHE OMBITA
IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKM MX BO3MOXHBIX MOCIEICTBUNA IS
OKpYXaroIlen Cpeibl;

OCO3HaHUE TJI00AJBHOTO XapakTepa HKOJOTMYECKUX MpoOJieM U myTed Hux
pEeLIeHMUS;

CIIOCOOHOCTh HMCIOJIb30BaTh IMpUOOpETaeMble NpPU HW3YYEHUH OMOJIOrHU
3HAHMSI W YMEHUS TMPU PEIICHHH TpoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
OpUPOJONOIb30BaHNEM  (COOIOJIEeHMEe  MpaBWil  TOBEAEHUS B MPHUPOJIE,
HANpaBJICHHBIX HAa COXPAHEHHE pAaBHOBECHS B JKOCHUCTEMAaX, OXpPaHy BHIIOB,
IKOCHUCTEM, OHoCchephl);



AKTUBHOE HENPUATHE JEHUCTBUM, NPHUHOCIIIMX BpEX  OKPYKaroIeu
OPUPOAHON Cpelie, YMEHHE MPOTHO3UPOBATH HEOJArONPHUSATHBIE KOJIOIMYECKUE
NOCJIEICTBUS MPEANIPUHUMAEMBIX IEUCTBUIN U MIPEAOTBPAIIATh UX;

HaJIN4Ue Pa3BUTOI0 YKOJIOTMYECKOI0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYpHI,
OIBITA NEATEIbHOCTH JKOJIOTMYECKOU HaIIPaBJICHHOCTH, yYMEHUS
PYKOBOJCTBOBATbCSI UMU B II03HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
IIPAKTUKE, TOTOBHOCTU K YYaCTUIO B IPAKTUYECKOU JAEATEIBHOCTH HKOJIOTHUECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HayKH M OOILIECTBEHHOW NPAaKTHKH, OCHOBAHHOI'O Ha JHAJIOre
KYJIbTYp, CIOCOOCTBYIOIIET0 OCO3ZHAHHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M YHWTATEIbCKOM KYyJBTYpbl KaK CpEICTBa
B3aUMOJEHCTBHS MEXIY JIIOJAbMU U ITO3HAHUS MUPA;

NOHMMaHue crneuupuku OWOJIOTMM Kak HayKH, OCO3HAaHMS €€ poiu B
(OopMUpPOBAaHUU PAIMOHAIBHOIO HAYYHOIO MBIIIJIEHUS, CO3/IaHUU LIEJIOCTHOTO
OpeiCcTaBlIeHuss 00 OKpY)KaroUleM MHpE Kak O €IMHCTBE MPUPOJbI, YEJIOBEKAa U
oOuIecTBa, B IMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH M pEIICeHUH NpodsieM
COXpaHEHMs IIPUPOJIHOIO PAaBHOBECHS,

yOex1EHHOCTh B 3HAYMMOCTH OWOJIOTUU IS COBPEMEHHOM LMBUIU3ALUU:
oOecrieyeHus: HOBOI'O YPOBHS Pa3BUTUSA MEAMIMHBI, CO3/JaHHE MEPCHEKTUBHBIX
OMOTEXHOJOTUM, CHOCOOHBIX  pelaTh PECypcHbIE  NPOOJEMbI  pPa3BUTHS
YeJI0BEUECTBa, IIOMCKA MyTel BbIXOAA U3 INIOOAJIBHBIX 3KOJOTHYECKUX MPOOJIeEM U
o0OecrieyeHusi  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
UCIOJIb30BAaHUIO TMPUPOJHBIX PECYpPCOB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HY,

3aMHTEPECOBAHHOCTh B TOJIYYEHUM OWOJIOIMUECKUX 3HAaHUM B LEIIX
NOBBIIEHUA OOIIE KyJbTYpbl, €CTECTBEHHO-Hay4HOW TIpPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHATILHOM IPaMOTHOCTU oOydarommxcs, (GopMupyeMoi
IpY U3y4EHUU OMOJIOTHH;

IIOHUMAHKME CYIIHOCTH METOJOB IIO3HAHMS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJIb30BaTh MOJYy4YaeMble€ 3HAHUS [UIs aHalu3a |
OOBSICHEHHUS SIBICHUN OKPYKAIOUIEro MUPA U MPOUCXOASIIMX B HEM HM3MEHEHUH,
yMEHHE JielaTb OOOCHOBAHHBIE 3aKIIIOUEHUS HAa OCHOBE HAy4YHBIX (AKTOB U
MUMEIOIINXCS JaHHBIX C LIEIBIO ITOJIYYEHHUs] JOCTOBEPHBIX BBIBOZOB;

CIIOCOOHOCTh CaMOCTOATENIbHO HCMOIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelieHus NpoobJieM B pealbHbIX KU3ZHEHHBIX CUTYaAIIUAX;

OCO3HAHUE LICHHOCTH HAY4YHOH JAEATEIbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U MCCIIENOBATENIBCKYIO NEATEIbHOCTh HHAUBHUIYAIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUWA MO OHOJOrMU B
COOTBETCTBHHU C KU3HEHHBIMH MOTPEOHOCTSIMHU.

METAIIPEIAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOCHHS yueOHOro mpeamera «buomorus»
BKJIFOYAIOT: 3HAYUMbIE 711  (OpPMUpOBAHUS MHPOBO33PECHUS] OOYUAIOIITHXCS
MEXIUCUUILUTMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYYHbIEC MOHSTHUS, OTPaKAIONIUE
I[EJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa M cHenuuKky METOJ0B ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTHUsl, SABJIEHUE, MPOLECC,
CUCTeMa, Hay4YHBIN (haKT, MPUHIUII, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCe/0BaHMe,  HAONIOJIGHUE,  HW3MEPEHUe,  DJKCICPUMEHT U JIPYTHX),
yHUBEpCAJIbHbIE Yy4eOHble JeWcTBUsS (TIO3HABaTelIbHbIE, KOMMYHUKATHUBHBIE,

PEryJIATUBHBIE), o0ecreynBaroIne dbopmupoBaHue byHKIIMOHATBHOM
IPaMOTHOCTH W  COIMAIBHOM KOMIIETEHIIMM OOYyYaIOIHUXCS, CIIOCOOHOCTH
o0yJaronuxcs MCIIONIb30BATh OCBOCHHBIC MEXIUCITUTUTHHAPHEIE,

MHPOBO33PEHUYECKUE 3HAHMS W  yHUBEpPCalbHbIC Yy4YeOHBIC JICHCTBUS B
ITO3HABATEIIbHOW M COLIMAJIbHOM MPAKTHUKE.

MeranpenMeTHbie pe3yJbTaTbl OCBOCHHUS MPOTrpaMMbl CpPEIHEr0 OOIIEro
00pa30BaHus TOJKHBI OTPaXXaTh:

OBaanenne YHUBEPCATbHBIMH yueOHBIMH MO3HABATEIbHBIMH
NEUCTBUSAMM:

1) 6azoBble JJOTHYECKHE TeiiCTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh U aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHUM 3HAHUWA NPUEMBI JIOTUYECKOT'O MBIIUICHUS
(aHanmu3a, CMHTE3a, CpaBHEHUS, KiIacCU(pUKaImu, 0000IEeHNs), pACKPHIBATH CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIACIATh UX XapaKTEpHbIC MPU3HAKU, YCTaHABIMBATh
CBSI3U C IPYTUMH TTOHSITHSIMH);

OMpENENsATh LENu JACATEIbHOCTH, 3ajlaBasi MmapameTpbl U KPUTEPUU HX
JTOCTUKEHUSI, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTABJICHHBIMHU LIETISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHITHUS JUIsl OOBICHEHUs (PAKTOB U SIBICHUMN
YKUBOU TIPUPOJIBL;

CTPOUTH JIOTMUECKUE PACCYXKJECHUS (MHIYKTUBHbBIC, JIEIYKTHUBHbBIE, IO
AQHAJIOTUM), BBISBISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEUHUS B paccMaTPUBAEMbBIX
SBJICHUSX, (POPMYJIUPOBATH BHIBOJIBI 1 3aKJIFOUCHHUSI;

NPUMEHATh CXEMHO-MO/ICJIbHBIE cpencrBa s MpeACTaBICHUS
CYIIIECTBEHHBIX CBSI3¢H M OTHOIIEHWN B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TakK€  MPOTHBOPEYMH  PA3HOTO  POMA,  BBIABICHHBIX B Pa3IMYHBIX
WH(GOPMAITMOHHBIX UCTOYHUKAX

pa3pabaThiBaTh IIAH PEIICHHUS NPOOJIEMBI C yU4ETOM aHajn3a MMEIOIINXCS
MaTepHUAIIbHBIX U HEMaTEepPUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B IEATETLHOCTh, OIICHUBATh COOTBETCTBUE PE3YIIHTATOB
IEJISIM, OICHUBATh PUCKH TOCEACTBUN ACITEIBHOCTH;

KOODJAMHHUPOBATh W  BBIMONHATH pabOTy B  YCIOBUSAX  PEATHHOTO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH JKU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE TeHCTBHS:

BJIQJICTh HABBIKAMHU Y4€OHO-HCCIIEIOBATEILCKON U MTPOCKTHOM JCSITETLHOCTH,
HaBBIKAMHU  pa3pemieHus mpodJieM, CHOCOOHOCThIO ¥ TOTOBHOCTBIO K
CaMOCTOSTETTLHOMY TOMCKY METO/IOB PEIICHUS IPAKTUIECKUX 3a1a4, PUMEHEHHUTO
Pa3TUYHBIX METOJIOB MTO3HAHNS,

UCTIONBh30BaTh PA3JIMYHBIC BHIBI JCSITCILHOCTH 110 TOJYYCHHUIO HOBOTO
3HAHMSI, €r0 HWHTEPHpPETalH, MNPEeoOpa3oBaHUI0O M TPUMEHEHHIO B Yy4eOHBIX
CUTYaIHsIX, B TOM YHCJIC TIPH CO3/IaHUN YICOHBIX U COITUATBHBIX TIPOCKTOB;

(bopMHUpOBATH HAYYHBIH THUI MBIIUJICHUS, BIaJCTh HAYYHOW TEPMUHOJIOTHCH,
KJTFOUEBBIMU TTOHATUSIMU U METOJIaMH;

cTaBUTh W (HOpPMYyIUpOBaTh COOCTBEHHBIE 3a7adyl B 00pa30BaTEILHOU
JEATENBHOCTH Y KU3HCHHBIX CUTYAITUX;

BBISBJISITh TIPUYMHHO-CJICACTBCHHBIC CBS3M W aKTyallM3MpPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelleHusi, HaXOAWTh apryMEHTHI [JIS JIOKa3aTellbCTBa
CBOUX YTBEP)KIICHHMIA, 3a/1aBaTh TApaMETPhl K KPUTEPUU PEIICHHUS,

aQHAM3UPOBATh TIOJYYCHHBIC B XOJE€ PEIICHHWS 3a7addl  Pe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH M3MEHEHHE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHUBATh IPHUOOPETEHHBIN OTIBIT;

OCYILECTBIISTh IEJICHANIPABICHHBIN TOMCK TEpeHOca CPEACTB M CHOCO00B
JeHCTBHSI B MPO(PECCHOHAIBHYIO CPELY;

YMETh TEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M TMPAKTHYECKYIO O00JacTh
KU3HEICATCTLHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HJICH, NMPEIarath OpUTHHAIBHBIC MOAXOABI M PEIICHHUSA,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aJTbTEPHATUBHBIC PEIICHUS.

3) pa6ora c ungopmaunueii:

OpPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX WH(MOpPMAIUHU (TEKCTE Y4eOHOTrO
nocoOusi, HAay4YHO-TIONMYJISAPHOM JIUTEpaType, OHOJIOTHYECKHX CJOBapsAX U
CIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHBIX, B MHTEepHeTe), aHaTU3UpPOBATh



UH(POPMALIMIO PA3JIMYHBIX BUAOB U (POPM MPENCTABICHUS, KDUTUUECKH OLIEHUBATh
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUNBOCTH;

(dbopMyIHpOBaTh 3aMpOChl U NPUMEHSATh PA3JIMYHBIE METObI MPHU MOUCKE U
otOope Omonorunyeckor MHGOpMAIUN, HEOOXOJUMOM [IJIsi BBIMOTHEHUSI y4eOHBIX
3ajay;

OpUOOpETaTh OMNBIT MCMOIb30BAHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATH KYJIbTYpy aKTUBHOI'O UCIOIb30BAHUS PAIUYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBHIOMpATh  ONTUMANbHYIO  (OpMYy  TpEACTaBICHUS
Oounonornyeckor nHdopmanuu (cxembl, TpaduKky, 1UarpaMmbl, TaOIUIbI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAY4YHBIM SA3BIK B KayecTBE CpeAcTBa HpH paboTe C
OMOJOrMYeckod HMHQPOpMalMe: MPUMEHATh XHUMHYECKUEe, (u3nyeckue u
MaTEeMaTUYECKUE 3HAKKM U CUMBOJIBI, (OpMyIbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCMOJIb30BaTh M MpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPENCTBA
HarJIsJHOCTH;

BJIAJ€Th  HABbIKAMM  pACIO3HABaHUS M 3allUThl  MH(pOpMaIMH,
uH(GOPMAIIMOHHON 6€30MacHOCTH JTUYHOCTH.

OgyajgeHne yHMBepPCAIbHBIMH KOMMYHUKATUBHBIMU 1€CTBUSIMM:

1) oOmmenme:

OCYUIIECTBISATH KOMMYHUKAILIMK BO BCeX c(hepax >KM3HU, aKTUBHO Yy4aCTBOBATh
B JIMAJIOT€ WJIM JUCKYCCHUU MO CYIIECTBY OOCYX/aeMOW TeMmbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXIEHUS OTHOCUTEIBHO BBINOJIHEHUS IPEIaracMoi
3a/1a4, YUUTBIBATh MHTEPECHl U COIIACOBAHHOCTH MO3ULMNA APYTMX YYaCTHHUKOB
Janora Wi JUCKYCCUN);

pacrno3HaBaTh HeEBEpOaJbHbIE CpPEACTBA OOIIEHMs, IMOHUMAaTh 3HAYECHHE
COLIMAJIbHBIX 3HAKOB, NPEINOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYaluH,
YMETb CMATYATh KOH(QIMKTHI U BECTH MEPETOBOPHI;

BJIAJETh PA3JMYHBIMU CIIOCOOaMM OOUIEHUS U B3aUMOJEHCTBUS, MOHUMATh
HaMEpEHUs IpYruxX JIt0JIeH, MPOSBIATh YBAXKUTEIbHOE OTHOIIEHNE K COOECETHUKY
U B KOppeKTHOU (hopme hopMyTupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHHUSI C HMCIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eITeJIbHOCTh:

NOHMMAaTh M HCIIOJIB30BaTh NMPEUMMYIIECTBA KOMAaHIHON W WHJMBHYaJIbHOU
paboThI MpU PElICHUH OMOJIOrMYECKOM MPOoOIeMbl, 000OCHOBBIBATH HEOOXOAUMOCTD
NpPUMEHEHUS TPYNIOBBIX (OPM B3aUMOACHCTBUS NP pPEUICHUN y4eOHOM 3a1a4u;

BbIOMpaTh TEMAaTUKY M METOJbl COBMECTHBIX AEHCTBHH € y4€ToM OOIIMX
MHTEPECOB U BO3MOKHOCTEM Ka)10T0 YieHa KOJIJIEKTHBA;



OpUHAMATh LEIM  COBMECTHOM  JEITENbHOCTH, OpTraHW30BbIBATH U
KOOPAWHHUPOBATh JEHUCTBUS MO €€ JOCTHKEHUIO: COCTABIATH IUIAH JCHCTBUH,
pacripenensaTe poid ¢ y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh pPe3yJbTaThl
COBMECTHOM pabOTHI;

OLIEHMBAaTh KayeCTBO CBOETO BKJIaJa M KAXKIOrO0 yYaCTHUKAa KOMaHABI B
OOIIMii pe3ynbTaT Mo Pa3pabOTaHHBIM KPUTEPHSIM;

npenjaraTb HOBBIE IPOEKTHI, OILICHUBATh HJIEM C TO3UIUKA HOBU3HBI,
OPUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBISATh MO3UTHBHOE CTPATETUUYECKOE TOBEACHHE B Pa3IMYHBIX
CUTYaIHSIX, TIPOSIBJIITH TBOPYECTBO M BOOOpaKEHNE, OBITh MHUITUATHBHBIM.

OBJyiajieHre YHUBEPCAJIbHBIMH PETryJIsITUBHBIMH JI€HCTBUSIMMU:

1) caMmoopraHu3anms:

UCTIOIB30BaTh OHMOJOTMYECKHE 3HAHUS JJiA BBIABICHUS MPOOJIEM H HX
pEIICHMS B )KM3HCHHBIX U YYCOHBIX CHTYaIUsX;

BBIOMpAaTh Ha OCHOBE OHMOJOTMYECKUX 3HAHUN 1IE€JIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JICHCTBUAX M MOCTYIKAX MO OTHOIICHUIO K KUBOW MPHUPOJIE,
CBOEMY 37I0POBBIO U 37J0POBBIO OKPY’KAIOIIUX;

CaMOCTOSITENTFHO OCYIIECTBIISATh TMO3HABATEIBHYIO JCSITEILHOCTD, BBISBIIATH
po0JieMbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIEC 3aJ]a4l B 00pa30BaTEIbHON
JESTENHHOCTU Y KU3HCHHBIX CUTYAITUsX;

CaMOCTOSITETFHO ~ COCTAaBJISITh TIUIAaH pEIIeHUS MpoOJeMbl C  y4&€ToM
MUMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH M MPEATIOYTCHU;

J1aBaTh OIICHKY HOBBIM CUTYAIIUsIM;

paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JieNaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelieHue;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JPYyAHMIINU B
pa3HbIX 00JIaCTAX 3HAHUM, MOCTOSHHO IIOBBIIATH CBOM OOpa30BaTEIbHBIN H
KYJbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYAIlMsIM, BHOCHUTh KOPPEKTHBHI B JEATECIHLHOCTD,
OLIEHWBATh COOTBETCTBUE PE3YNIbTATOB IIEIISIM;

BJQJ€Th  HABBIKAMM  TIO3HABATEIbHOM  peduieKCMW  Kak  OCO3HAHMS
COBEPINIAEMbIX JIEUCTBHM ¥ MBICTUTEIBHBIX TIPOILIECCOB, WX pE3yJIbTAaTOB U
OCHOBaHUi, MUCTOIB30BaTh NPHUEMBI PeIIEKCHH Ml OIEHKH CUTYyallud, BBIOOpa
BEPHOT'O PEIICHUS;

YMETh OIICHUBAaTh PUCKHM U CBOEBPEMEHHO IPUHUMATH PEUIEHUS MO HX
CHIDKEHHUIO;



OpUHUMAaTh MOTHUBBI W apryMEHTBhl JPYrMX @pU AaHAIW3E pPE3yJIbTaTOB
NEeSTENbHOCTH;

3) npuHsTHE ceOsl ¥ APYTHUX:

NpUHUMATh ceOs, TOHUMasl CBOM HEJIOCTATKH U JOCTOMHCTBA;

OpPUHUMAaTh MOTHUBBI W apryMEHThl JPYIMX I@pPU AaHAIN3E pPE3yIbTaTOB
NEeSTEeNbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO APYIHX HA OMIUOKH;

pa3BUBATH CIIOCOOHOCTh TOHUMATh MUP C TIO3UIIMU JIPYTOro 4eloBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmerHbie pe3ynabTaThl ocBoeHms mporpamMmbl COO mo Ouoiorud Ha
0a30BOM YpOBHE BKIIIOUAIOT cnierupuyeckue s yueoHoro npeamera «buonorus»
Hay4yHbI€ 3HAHUS, YMEHUS U CIOCOObI IEHCTBUI 10 OCBOEHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUIO 3HAHMM, BUJIbI JACSITEILHOCTH IO MOJYYEHHUIO HOBOTO 3HAHMS U
NPUMEHEHUIO 3HAHUM B PA3IMYHBIX Y4EOHBIX CUTYAIUSX, a TaKKE B peaJbHBIX
KU3HEHHBIX CHUTYallMsX, CBSI3aHHBIX ¢ Owuosoruedl. B mporpamme mnpenMerHble
pe3yJIbTaThl IPECTABICHbI 110 TOAaM 00yUYEHHUSL.

[IpenMeTHble pe3yabTaThl OCBOEHUs yueOHoro mpeamera «buomorus» ¢ 10
K1acce JOKHBI OTPAKATH:

c(hOpMHPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJIOTUU B CUCTEME HAYYHOTO
3HAHUSl ECTECTBEHHbIX HAayK, B (OpMHUpPOBAHMM COBPEMEHHOH €CTECTBEHHO-
HAay4YHON KapTHHBI MHpAa U HAYYHOTO MHPOBO33PEHMs, O BKJIAJE POCCHUMCKUX M
3apyO€KHbIX y4Y€HBIX-OMOJIIOTOB B pa3BUTHE OHOJOTMH, (PYHKUMOHAIBHOU
IPaMOTHOCTH Y€IOBEKa ISl pEHISHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PpaCKphIBaTh COJIEp)KaHUE OMOJOTMYECKUX TEPMUHOB U TMOHSATHUI:
KHU3Hb, KJE€TKa, OpraHus3M, MeTaboiau3M (0OMEH BeEIIeCTB M IpEeBpalleHHe
SHEPrumn), rOMeOocTa3 (caMoperyssiuus), ypOBHEBasi OpraHU3alUs KUBBIX CHCTEM,
CaMOBOCHPOU3BEIeHHE (PENPOIYKIIKSA), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

YMEHUE Wu3JaraTb OHOJOTMYECKHE TEOpUH (KJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAsA, IEHTpajbHas JOrMa MOJIEKYJIApHOH Ouomorun), 3akoHbel (I
Mennens, T. Moprana, H. V1. BaBunoBa) u yueHnus (0 IieHTpax MHOTroo0Opasus u
IIPOUCXOXKIAEHUS KyJIbTYpHBIX pacteHnid H. M. BaBwioBa), onpenensts IpaHULbI
UX PUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHHE BIAJETh METOJAMU HAYYHOTO MTO3HAHUS B OMOJIOrUU: HaOMI0IeHHE U
OIMCAHMUE YKUBBIX CHCTEM, IPOLECCOB U SIBICHUM, OpPraHu3anus U INPOBEACHUE
OMOJIOTMYECKOr0  AIKCIIEPUMEHTAa,  BBIIBM)KEHHE  TUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIEAYEMbIMH BEJIMYMHAMHU, OOBSCHEHHE MOIYYEHHBIX



pe3yNbTaTOB, MCIOJIH30BAaHHBIX HAYYHBIX TMOHATUN, TEOPUH U 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJBI HA OCHOBAHUH MOTYYCHHBIX PE3YIbTATOB;

YMEHHE BBIJCNATH CYIIECTBCHHBIE NPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOEHHOCTH
IPOIIECCOB: OOMEHa BEILIECTB M NPEBpAIICHHUS SHEPTUU B KIETKe, (HOTOCHMHTE3A,
IUTACTUYECKOT0 M JHEPreTuYeckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meko3a,
OIJIOZIOTBOPEHUS, PA3MHOKEHUS, HWHAMBUAYAIbHOIO Pa3BUTUS  OpraHu3Ma
(oHTOTEHER);

YMEHHUE TPUMEHSATh MOMyYEHHBbIC 3HAHHS A1 OOBACHEHUS OMOIOTHYECKUX
IIPOLIECCOB U SIBJIICHUU, JJI NPUHATHSA NPAKTUUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C LEJIbl0 oOecredeHus: 0e30MacHOCTH CBOETO 370pOBbS M 370POBBS
OKPY’KaIOIIUX JIIO/IeH, COOII0IEHUSI HOPM IPaMOTHOTO TOBEJEHHS B OKPY>KaIOIIEi
OPUPOTHON Cpeae, MOHUMaHHEe HEeOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUIN
COBpEMEHHOW  Ouomoruu | OMOTEXHONOTUH  JUIsi  PaAllMOHAJIBLHOTO
IPUPO/IOTIONIH30BAHUS;

YMEHHUE peulaTh JJIEMEHTapHbIe TIEHEeTHMYeCKHE 3a7aud Ha MOHO- H
IUTHOPUIHOE CKpPEIIMBAaHWE, CIEIUICHHOE HACJIEeIOBaHNE, COCTaBIATh CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHUA ISl TIPEJCKa3aHus HACIEIOBaHUS TPU3HAKOB Y
OpPTaHU3MOB;

YMEHHUE BBIIONHATH JTAOOPATOPHBIE W TPAKTUYECKHE PabOTHI, COOIIOAATH
npaBujia Mpu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPHUTUYECKH OICHHBATh W HWHTEPIPETHPOBATh WHGOPMAIIUIO
OMOJIOTMYECKOT0  COJEp)KaHMSA, BKJIIOYAIONIYI0 I[ICEBJOHAy4YHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHKOB (CpPEICTBa MAacCOBOW MHGOpPMAIIUU, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl), STUYECKHE aCHEKThl COBPEMEHHBIX HCCIIECIOBAaHUI B OHOIOTHH,
MeAUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO03/]aBaThb COOCTBEHHBIE IMMCHMEHHBIE U YCTHBIE COOOIICHMUS,
00001ast GmoornuecKkyr0 WHGOPMAIHIO U3 HECKOJIbKHX MCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh NOHATHIHBIN anmnapaT OMOJIOTUH.

[IpeamerHbie pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buomnorus» ¢ 11
Kaacce TOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U PO OMOJOTHHU B CUCTEME HAYYHOTO
3HAHUSl E€CTECTBCHHBIX HayK, B (OpMHpPOBAHMH COBPEMEHHOH €CTEeCTBEHHO-
HAyYHOW KapTUHBI MHUpa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE€ POCCUHUCKHUX H
3apyOEKHBIX yU€HBIX-OMOJIOTOB B pa3BUTHE OHWOJIOTHH, (PYHKIIMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKa ISl PEIICHUS KU3HEHHBIX 3a71a4;

YMEHHE PACKpBIBaTh COJEpKaHWE OWOIIOTMYECKUX TEPMUHOB WM TIOHATHHM:
BUJ, TIOMYJISIIKSA, TeHOGOH/I, SBOJIOLHNS, ABMKYIIUE CUJIBbI ((PaKTOpbI) IBOIIOINH,
MIPHUCTIOCOOJICHHOCTh OPTaHW3MOB, BUI000pa30BaHUE, DKOJIOTHYECKUE (DAKTOPHI,



ADKOCHCTEMA, MPOJAYIEHTH, KOHCYMEHTBI, PEAYLEHThbl, LENU MNUTaHUs,
AKOJIOTMYECKas MupamMuaa, OuoreorneHos, ouocdepa;

yMEHUE u3JlaraTb OWOJIOTMYECKUE TeopuH (PBOJIOIMOHHAs Teopus Y.
JlapBUHA, CHHTETHYECKash TEOpHsS DHBOJIOLMH), 3aKOHBl U 3aKOHOMEPHOCTHU
(3aponbimieBoro cxoactsa K. M. Bapa, depenoBaHusi TrIaBHBIX HAIMpaBICHUN U
nyteit sBomonuu A. H. CeseprioBa, yuenus o 6uocepe B. WM. Bepnajackoro),
OTPEAENSITh TPAHUIIBI X TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHE BIAJIeTh METOJaMU HAYYHOTO TTO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMHUCAHUE KUBBIX CUCTEM, IMPOIECCOB W SIBIICHUI, OpraHU3aiusi U IPOBEJACHUE
OMOJIOTMYECKOTO0  AKCIEPUMEHTA,  BBIJBIDKCHHUE  TUIMOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXJy MCCIEIyEeMbIMH BEJIMYMHAMHU, OOBSCHEHHE IMOJYYEHHBIX
pe3yJAbTATOB, UCIOJIL30BAHHBIX HAYYHBIX TMOHATHI, TEOPUN M 3aKOHOB, YMEHHUE
JienaTh BbIBOJIbI HA OCHOBAHUU MOJTYUYECHHBIX PE3YJIHTATOB;

YMEHHE BBIJICTSATh CYIIECTBEHHbIE MPU3HAKU CTPOCHUS OUOJIOTUYECKUX
OOBEKTOB: BHUJOB, TMONYJAIMA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreoneHO30B M  3KOCUCTEM, OCOOCHHOCTH IPOLIECCOB: HACJIEACTBEHHOI
U3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUS, MPUCTIOCOOTIEHHOCTH
OpraHU3MOB, JICUCTBUS OKOJOTHMYECKUX (DaKTOPOB HA OPraHU3MbBI, IEepeHoca
BEIIECTB M TMOTOKAa JHEPrUM B JKOCHUCTEMAaX, AHTPONOTCHHBIX HW3MEHEHHH B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
UKJIOB B Onocdepe;

YMEHUE TPUMEHATH IMOJYYCHHbIC 3HAHUS JJIsl OOBSICHEHHS OHMOJOTHYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl NIPUHATUSA NMPAKTUUYECKUX PELUICHUN B MOBCEIHEBHOU
KU3HA C LEIbI0 oOecnedyeHus: Oe30IacHOCTH CBOErO 370pOBbS M 3J0POBBSA
OKpPYXAaIOLUX JI0AeH, COOMI0IEHNs HOPM IPAMOTHOI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOAHON cpelie, MOHMMaHUE HEOOXOIMMOCTH HCIOJIb30BaHUs JOCTHKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl PAIIMOHATILHOTO TIPUPO/IOTI0Ib30BAHUS;

YMEHHUE peliaTh dJIeMEHTapHbIC OMOIOTHYECKUE 3a7]a4H, COCTABIISITH CXEMBI
nepeHoca BeleCTB M DHEPTUU B IKOCUCTEeMaX (ILIeTH MUTaHus);

YMEHHUE BBINONHATh JTA0OPATOPHBIE M TPAKTUYECKHUE PadOThI, COOMIOIATH
npaBWIa Mpu padoTe ¢ y4eOHBIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHYECKH OIIEHHWBATh M HHTEPIPETUPOBATH HUHPOPMAIUIO
OMOJIOTUYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpeACTBAa MAacCOBOM MH(OpPMALIMU, HAYUYHO-TIOMYJISPHBIE
MaTepHualibl),  paccMaTpuBaTh  IJIOOAIBHBIE  DKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, POPMUPOBATH MO OTHOIIECHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YyMEHHE CO03/laBaTh COOCTBEHHBbIC ITMCbMEHHBIE M YCTHBIE COOOIICHMS,
0000111ass 6MOIOrMYecKyt0 UHPOPMAILIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh OHITHIHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuyecrBo yacos DJIEeKTPOHHBIE
HaunmeHoBaHue pa3/iesioB U TeM undpoBbie
Ne ni/m P KonTpoabnsbie | IlpakTuuyeckue (ubp )
NMPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsI
pecypchbl
bu6anoreka LIOK
1 broorist kax Hayka 2 05 05 https://m.eds00.ru/7f41c292
2 JKuBbIe cCUCTEMBI U KX OpraHu3aIus 1 bubmorera [JOK
P . https://m.edsoo.ru/7f41¢c292
. but6mmoreka [IOK
3 XUMHUYECKUI COCTAaB U CTPOEHHUE KIIETKH 8 0.5 1 httos://m.edsoo.ru/7fA1c292
bubmmoreka [JOK
4 IKHM3HESISATENHHOCTS KIETKH 6 0.5 https://m.edso0.ru/7f41c292
PasMHOkeHNE 1 MTHAMBUAYaJIbHOE Pa3BUTHE bu6mmoreka [JOK
5 5 0.5 1
OpraHU3MOB https://m.edsoo.ru/7f41c292
5 HacnenctBeHHOCTb M KBMEHUMBOCTh 8 15 bubnuorexa [JOK
OpraHU3MOB ' https://m.edso00.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 05 bu6anorexa LIOK
OMOTEXHOJIOTHH ' https://m.edsoo.ru/7f41¢c292
bu6anoreka LIOK
8 Pesepatioe Bpems . https://m.edso0.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2.5 4




11 KVIACC

KonunuecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB 4 TeM (undposbie)
Ne n/m Konrpoabubie | IlpakTuyeckue
NMPoOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
but6mmoreka [IOK
1 IBOMOUKOHHAS OUONOrHS d 0.5 1 https://m.edso0.ru/7f41cc74
5 Bo3HHKHOBEHUE U pa3BUTHE )KU3HU HA 9 05 05 bubnnoreka [IOK
3emiie ' ' https://m.edsoo.ru/7f41cc74
bu6nuoreka [IOK
3 OprauH3Mbl # OKpyikaiouas cpesa ° 05 L https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 .
Co00111ecTBa U DKOIOTMUYECKUE CUCTEMBI 9 0.5 htts://m.edsoo.ru/7fALeCTA
bubmuorexa [IOK
> Peseparioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 2.5







IHOYPOYHOE INIAHUPOBAHUE

10 KJIACC
KonunyectBo yacos DJIEeKTPOHHBIE
Ne aTta nudpoBbIe
Tema ypoka Kontpoasnbie | IIpakTnueckue A b
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTsI padoThI
pecypchl
bu6mmoreka LIOK
buonorus B cucreme Hayk
1 5 1 0.5 https://m.edso00.ru/863e6122
JlnarnocTiieckas paoora https://m.edso00.ru/863e632a
MeTo1b1 TO3HAHUS )KUBOW IPUPOIBI.
[Ipaktrueckas padora Ne 1
2 «Vcnonp30BaHNe pa3IMUHbIX 1 0.5 bubmorexa LIOK
P ' https://m.eds00.ru/863e6122
METOJIOB TIPU U3YYCHUU
OMOJOTUIECKUX OOBEKTOBY
buonoruueckue cucTemsl, MPOLECCHI bubnmoreka [JOK
3 1
U UX U3Y4YCHHE https://m.eds00.ru/863e6564
4 XuMHuieckui cocTaB KiieTku. Boja u 1 bubmuoreka [IOK
MHHEPAJIBLHBIE COJIU https://m.edso0.ru/863e674e
bu6nunorexa [IOK
5 b .C 0 1
SIH. LOCUTAR | CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
depMeHThI — OHOJIIOTUYECKHE
karanu3aropsl. JlabopatopHas
6 pabota Ne 1 «3yuyenue 1 05 bubnnorexa [IOK
KaTaJUTUYECKON aKTUBHOCTU ' https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha IpUMEpe aMHJIA3bI
WJTU KaTajasbl)»
b K
7 Vraesonasl. JIunuael 1 nbsmorexa L0

https://m.edso0.ru/863e6870




bubnuorexa [IOK

8 Hyxientossie knenotsl. ATO https://m.edso0.ru/863e6d5c
9 KieTka xak mienoctHast xxusas
cucTema
CTtpoeHune 2yKapuoTUYECKOM KIETKH.
JlaboparopHas pabota Ne 2
«M3yueHne CTpoeHUs KIETOK bubmuoreka [IOK
10 pacTeHHii, KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OaKTepHii Mo MEKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpernapaTax u ux
OTIHCaHUE»
11 HcTopus 1 MeTOIBI N3yUeHUS 05
kietku. Knerounas teopus.
bubnunorexa LIOK
12 OOMeH BelecTB WM METaboII3M httos://m.eds0o.ru/863e766¢
bu6nmoreka [IOK
13 orocires. Xemocirres https://m eds00.ru/86367¢98
. bubnmoreka [JOK
14 dnepremiieckuii 0bmen https://m.edso00.ru/863e7aae
buocuntes 6enka. Peakuus bubnuotexa [IOK
15
MaTPUYHOTO CHHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [IOK
16 Tpancmaumt — bnocurres benxa https://m.eds00.ru/863e796e
17 Hexnerounsie ¢popmbl )KU3HUA — 05 bubnnorexa [IOK
BUPYCBI https://m.eds00.ru/863e7540
JKuzHeHHbIN UK KIeTKU. lenenue
18 kieTkd. Muro3. JlaboparopHas

pabora Ne 3 «Habmronenne Muros3a B

KJICTKaX KOHYMKaA KOPCIIKA JIyKa Ha




TOTOBBIX MUKpOIIpCIIapaTax»

but6mmoreka [IOK
19 @OopMBI pa3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
bubmuorexa [IOK
20 Meii
enos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJI1eTOK. OII010TBOPEHHE.
JlabopaTtopHnast pabota Ne 4 bubnnorexa [IOK
21 0.5
«M3ydeHne cTpoeHUs MOJIOBBIX https://m.eds00.ru/863e81h6
KJIETOK Ha TOTOBBIX
MHUKpOTpernaparax»
29 NHnuBuyansHOE pa3BUTHE 05 bubnnorexa [IOK
OpraHu3MOB ' https://m.eds00.ru/863e8436
23 I'enetuka — Hayka o bubnnorexa [IOK
HacJIeACTBEHHOCTH U U3MEHUYNBOCTH https://m.edso00.ru/863e862
3aKOHOMEPHOCTH HACIEAOBaHUS
24 OpU3HAKOB. MOHOTHOPUIHOE bubnuorexa [OK
P ' p https://m.eds00.ru/863e8878
CKpEIIUBaHUE
UTHOPHUIHOE CKpeLUBaHUE. 3aKOH
25 fesaminioro Hef::nuel OBaHHS Bubmmorexa [IOK
A https://m.edso00.ru/863e89a4
MIPU3HAKOB
CuerniieHHOE HACJIeJOBaHHE
npu3HakoB. JJaboparopHas pabota
Ne 5 «M3ydyenue pe3yabpTaToB bubnmnoreka [JOK
26 0.5
MOHOTHOPHUIHOTO U TUTHOPHUTHOTO https://m.edso0.ru/863e8c60
CKpEIIMBAHUS Y IPO30(HIIBI HA
TOTOBBIX MUKPOIpEmapaTax»
27 I'enetnka nona. HacienoBanue bu6nuorexa LIOK




MPHU3HAKOB, CHUCIUVICHHBIX C IT1OJIOM

https://m.edso0.ru/863e8c60

M3menuuBocts. HenacnencrBennas
M3MEHYUBOCTH. JIJabopaTtopHas

pabora Ne 6. Uzyuenue bu6muoteka [IOK
28 . 1 0.5
MOAU(PHUKAITMOHHON U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MIOCTPOCHHE BAPUAIIMOHHOTO pAJa U
BAPUALIMOHHON KPUBOMI»
HacnencTBeHHast ”3BMEHYUBOCTD.
JlaGopatopnas pabota Ne 7. bubnuorexa [IOK
29 . 1 0.5
«AHaM3 MyTanuil y 1po30o¢puiisl Ha https://m.edso0.ru/863e8efe
TOTOBBIX MUKpPOIpenapaTax»
bu6mmoreka [IOK
30 Peteriica enosexa 1 https://m.eds00.ru/863e8d78
bubnunorexa LIOK
31 1 0.5
Cenexuus Kax HayKka 1 npouece https://m.edso0.ru/863e9214
39 MeTobl U JOCTUKEHHS CETIEKIIUU 1 bubnmnoreka [JOK
pacTeHUl U KUBOTHBIX https://m.edso0.ru/863e9214
33 buorexHosorus Kak orpacib 1 bubmuoteka [IOK
MPOU3BOICTBA https://m.eds00.ru/863e9336
Peseprubiil ypok. O60011eHuE TI0
34 teMe «HacnencTBeHHOCTh U 1
U3MEHYMBOCTH OPraHU3MOBY
OBUIEE KOJIMYECTBO YACOB I10
- 34 2.5 3.5

I[TPOTPAMME




11 KVIACC

KonuuecTBo yacon DJIEeKTPOHHBIE
Ne Hara uugposbie
n/n Tema ypoxa Beero Kontpoabueie | IpaxTuyeckue H3yuyeHusi | o0pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypcsbl
1 DBOJIIOIHS U METOJIBI €€ U3yUeHUS 1 bubnnorexa HOK
https://m.edso0.ru/863ea20e
5 Hcropust pa3BuTus NpeacTaBiIeHUN 1 bub6nmorexa [IOK
00 3BOJIONNU https://m.eds00.ru/863e9570
bu6nunorexa LIOK
3 MitkpooBomiowts 1 https://m.edso0.ru/863e9cle
[Momymsimust Kak JIeMeHTapHas
€MHHIIA BUJIA Y BOJIOIUH.
4 Ha60paTopHI;51 pabota Ne 1 1 0.5 brbmorexa LIOK
https://m.edso0.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOP(}OIOrHUECKOMY KPUTEPUIOH
5 JBrokymue cuiibl (3JIeMEHTapHBIE 1 bubmuoreka [IOK
(aKTOpbI) FBONIOIHH https://m.edsoo.ru/863e9da4
. bubnmnoreka [JOK
6 EcrtecTBennbIit 0TOOP B €10 GOpMBI 1 httos://m.e dSO(I)l.ru 186369040
Pe3ynbTaThl 3BOMIOLNN:
IPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
- BUJI000pa3oBanue. JlabopaTopHas 1 05 bu6muoteka LIOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPUCTIOCOOTICHHOCTH OpPraHu3Ma U eé
OTHOCHUTEIILHOTO XapaKTepa
3 Hanpasnenus u nytu 1 bubmuorexa [IOK

MaKpO3BOJIFOHUN

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




9 HeoOpaTtumocTs 3BOMIOLINN 0.5

10 WcTopus xu3Hu Ha 3emiie U METObI
e€ U3yyeHust

11 I'mnore3sl MPOUCXOKIACHUS KUZHU bu6bnuorexa [IOK
Ha 3emiie https://m.edso00.ru/863ea5a6

12 PazButue xxu3HM Ha 3emMiie 1o 3paM U bubmuorexa [IOK
nepuogam https://m.edso0.ru/863eabbe
OCHOBHBIE 3Tallbl BOJIIOIUU
PacCTUTENBHOTO U JKUBOTHOTO MUpa.

13 [TpaxTrueckas padora Ne 1 05 bubnmoreka [JOK
«/3yueHne UCKOIMaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTEeHUI U KUBOTHBIX B
KOJUTCKITHSIX )

14 CoBpemeHHas cucrtema bubnnorexa [IOK
OPraHU4YeCcKoro Mupa https://m.edsoo.ru/863ea48e

bu6mmoreka [IOK

15 DBOJIIOIMS YeJIOBEKa (AHTPOIIOTEHE3) httos://m.edsoo.ru/863eac2c
JIBuokytiue cuibl (haKkTophl) bubnnorexa [IOK

16
aHTPOTMOTEeHE3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaAUH IBOJIOIUHA
YyeJioBeKa

18 Yenoseueckue pacsl U IPUPOIHbBIE 05 bubnnorexa [IOK
aJanTalyy 4yeJoBeKa https://m.edsoo.ru/863eaea?2
Peseprubiil ypok. O60011eHuE TIO

19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
YKU3HU Ha 3eMJie»

20 DKOJIOTHS KaK HayKa

21 Cpenpl 0OuTaHUS U SKOJOTHYECKHE bubnnorexa [IOK




dakTopbl

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

Abunorudeckue GpakTopsl.
JlaboparopHas pabota Ne 3.
«Mopdomnoruueckue 0COOEHHOCTH

22 pacTeHM U3 pa3HbIX MECT 0.5 bubamorera LOK
https://m.edso0.ru/863eb10e
obutanusy. JlabopaTopHas pabota
Ne 4. «BausiHue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa»
bu6nunorexa LIOK
23 buommieciae paxtops: 05 https://m.edso0.ru/863eb348
DKOJIOTUYECKUE XapaKTePUCTUKU
nomynauuu. [IpakTuueckas pabora
24 Ne 2 «IToacuér TIIOTHOCTH 0.5
HOIYJISIHMNA Pa3HBIX BUIOB
pacTeHumn»
o5 Coo0miecTBa OPraHu3MOB — bubnmnoreka [JOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bubmuoteka LIOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TTOKA3aTEIN YKOCUCTEMBI.
27 DKOJIOTUYECKUE MUPAMUJIBI. bubamorexa [IOK
. https://m.edsoo.ru/863eb5fa
CsoiicTBa 3xocucteM. Cykueccus
28 [IpuponHbie 3KOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa — rnodanpHas bub6mmorexa LIOK
HKOCUCTEMA 3EMIIH https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYILIECTBOBAHUS bubnmoreka [JOK

ouochepsl

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




32 YenoedecTBO B Onocepe 3emiau 1 0.5
33 CocymiecTBoOBaHUE TTPUPOIBI U 1 bubnmnoreka [JOK
4yeJ0BeYecTBa https://m.edsoo.ru/863ebale
PesepBHelil ypok. O000IICHIE TEMBI
34 «Coo011ecTBa 1 3KOJIOTUIECKUE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 5 95

[NPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

buonorus: 10 kmacc: 6a30Bbiii ypoBeHb: yueouunk/ B.B. Ilaceunnk, C.B.
CymaroxuHn, 3.I'. I'anontok. I'.I". [IIBenoB; nox penakuueid B.B. [Tacunuka. —
Mockaga: [Ipocsemenue, 2023. — 160 c.: un. — (JIuaus xu3Hn)

buonorus: 11 kinacc: 6a3oBbiit ypoBenb: yueonuk/ B.B. Tlaceunuk, C.B.
CymaroxuHn, 3.I'. I'anontok. I'.I'. I1IBenio; nox penakuueit B.B. [Tacunuka. —
Mocksa: ITpocsemienue, 2023. — 160 c.: uin. — (JIuaus )XU3HN)

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://m.edsoo.ru/







AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar 98972918216828532255789598799073225606492451658
Bnageney BopoBkee Cepreft MeHHagbeBrY

OeicTevTened C 04.07.2023 no 03.07.2024
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