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HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke HmporpaMMbl MO OHOJOTHUM TEOPETUYECKYIO OCHOBY IS
OTpeieNieHus] MOAX0A0B K (HOPMHUPOBAHHIO COJICpX)aHUS Y4eOHOTO MpeaMeTa
«buonorus» cocraBunm: KoHuenTtyaubHbele nosioxkeHus DPI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIel, COAEp)KaHUSA, pEe3yJNbTaToB OOy4YeHHUA W
TpeOOBaHMI1 K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, MOJIOKEHUSI 00 OOLIUX LEIX
Y IPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHErO
obmero obOpazoBanusi B Pocculickoit ®enepannu, a TakKe IMOJIOXKEHUS O
cnenuduKe OMOJIOTHH, €€ 3HAYCHUHU B TIO3HAHUH KUBOU MPUPOLI U 00€CTICUCHUH
CYLLECTBOBAHMSI YeJI0BeUeCKOro oomectBa. CornacHO Ha3BaHHBIM IMOJOXKEHUSIM,
orpe/eieHbl OCHOBHBIC (DYHKIIMHM MPOTPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMMa mno Ouosoruu JaéT NpEICTaBICHHE O LENsAX, 00 oOuein
CTpaTernu OOy4YeHHs, BOCIUTAHUS W Pa3BUTHS OOYYAIOMIMXCS CpPEACTBAMH
yaeOHoro mpeamera «buonorusi», ompeaenseT o0sA3aTeNbHOE MPEAMETHOE
COoZepKaHUE, €ro CTPYKTypy, pacupeieiieHne @0 pasjenam M TeMawm,
PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3yUEHUsI YUEOHOr0 MaTepuaia ¢ yuéTom
MEXIIPEAMETHBIX W BHYTPHIPEIMETHBIX CBSI3€d, JIOTMKH 00pa3oBaTEIHHOTO
mpolecca, BO3pacTHBIX 0COOEHHOCTEH 00yJaromuXCsl.

B nporpamme 1o OHONOTMM TakKe YUYUTHIBAIOTCS TpeOOBaHMS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM U TMPEIMETHBIM pe3yJibTaTaMm
oOyueHuss B (OPMHPOBAHMU OCHOBHBIX BHJIOB Y4E€OHO-IIO3HABATEIIHHOM
NEATETHPHOCTH/YICOHBIX JEHCTBUIA OOyJarOMMXCS 0 OCBOCHHIO COJCPKaHUS
OHMOI0rHUecKOro 00pa3oBaHMUs.

B nporpamme no 6uonoruu (10—11 xmaccel, 6a30BbIi ypOBEHb) peaan30BaH
MPUHIUIT TIPEEMCTBEHHOCTH B HM3Yy4Y€HHHM OWOJOruu, Ojarojapsi 4emy B HeEl
MPOCMATPUBAETCSl HANpPABIEHHOCTbh HA PpPA3BUTUE 3HAHMUM, CBA3AHHBIX C
dbopMUpOBaHHEM  €CTECTBEHHO-HAyYHOTO  MHPOBO33PEHHUS,  LIEHHOCTHBIX
OpUEHTAllUA JIMYHOCTH, HKOJOTHYECKOTO MBIIUICHHS, TPEACTABICHUNA O
3I0pOBOM 00pa3e KU3HU M OEPEeHBIM OTHOILIEHUEM K OKPYXaIoUleil mpUpoIHOM
cpene. Iloatomy Hapsiny ¢ u3ydyeHueM OOIIEOMOJIOTHYECKUX TEOpHUH, a TaKxKe
3HAHUM O CTPOEHUHM >KHMBBIX CHUCTEM pa3HOTO paHra U CYIIHOCTH OCHOBHBIX
MPOTEKAIONINX B HUX IMPOIIECCOB B MPOTpamMMme Mo OWOJIOTUH y/IeJICHO BHUMAaHUE
WCIIOJIb30BAHUIO TIOJNIYYCHHBIX 3HAHUW B TOBCETHEBHOM >KW3HHU JUISI PEIICHHUS
MPUKIAAHBIX 33/1a4, B TOM 4Yucie: NPOGUIaKTUKU HACIEACTBEHHBIX 3a00JIEBAHUIM
YeJI0BEKa, MEJUKO-TE€HETHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUS
HKOJIOTMYECKHU 11eJ1IeCO00Pa3HOro MOBEACHHS B OKPYXAIOLEH MPUPOIHON cpeae,
AHAJIN3a BJMSHUS XO3SMCTBEHHOW JIESITEIBHOCTH YEJIOBEKAa HA COCTOSTHHUE



MPUPOIHBIX U UCKYCCTBEHHBIX IKOCHCTEM. Y CHUJICHHE BHUMAHUS K MPHUKIATHON
HANpaBIEHHOCTH  y4eOHOTO  MpeamMera «buonorus» IPOIUKTOBAHO
HEOOXOUMOCTbIO OOECIEUEHHUsI YCIOBUN JUIsl PELICHUs] OJHOM M3 aKTyalbHbIX
3aJa4 IIKOJBHOTO OHOJOTMYECKOro oOpa3oBaHMs, KOTOpas MpeAroaracT
dbopMupoBaHre y 00ydaroluXxcsi CIIOCOOHOCTH aJanTHPOBATHCS K M3MEHEHUSIM
JUHAMUYHO Pa3BUBAIOILIETOCS COBPEMEHHOI'O MHUPA.

buonorus Ha ypoBHE cpenHero oOuiero oOpa3oBaHHUs 3aHMMAET Ba)XKHOE
Mecto. OHa oOecnieunBaeT (OPMUPOBAHUE Yy OOYyYarOIIMXCS NMPEACTAaBICHUH O
HAayyHOM KapTHHE MHpa, paclIMpseT U 0000IIaeT 3HaHUs O KUBOHM mpupoje, e€
OTJIMYUTENIBHBIX IPU3HAKAX — YPOBHEBOW OPraHU3AllMU W JBOJIIOLHH, CO3MAET
YCIIOBUSL  JUIA: TIO3HAHWSA 3aKOHOB JKMBOM  NpUPOIBL,  (opMHpOBaHUS
(YyHKIMOHAIBHOW TI'PaMOTHOCTH, HABBIKOB 3JI0pOBOr0 M Oe30macHoro oopasa
’KHU3HH, SKOJIOTUUYECKOTO MBIIIJICHUS], LIEHHOCTHOI'O OTHOIIEHHUS K KUBOM MPUPOJE
U YEJIOBEKY.

bonbmioe 3HaueHne OMOIOTHUA UMEET TAKXKE /ISl PEIICHHs] BOCITUTATENbHBIX
YW pPa3BUBAIOIIMX 33Jad CpemHero oomero oOpa3oBaHUs, COLUATH3AINH
oOyuatomuxcs. M3yuenue Ononoruu obecnedrnBaeT yciaoBus i1 GOPMUPOBAHUS
UHTEJJICKTYaJIbHbIX, KOMMYHUKALIMOHHBIX M HMH(QOPMAIIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJBTYphl, CIIOCOOCTBYET MHTErpalui OMOJIOrMYECKUX 3HAHUH C
MPEICTABICHUSIMHA U3 APYTUX YICOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUH
u reorpadun. HazBaHHbIE TIONOKEHUS O TMpeaHA3HAYCHHH Y4eOHOTO MpeaMeTa
«buonorus» cocTaBUIM OCHOBY [JIsl ONPEAENICHUS IMOAXOJI0B K OTOOpY H
CTPYKTYpPUPOBAHUIO €ro COJIEp)KaHus, MPEJICTaBICHHOIO B IMporpamme IO
OuoorHH.

Ot60p conepxkanust yueOHoro npeamera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH € MO3ULMNA KyJIbTypOCOOOpPA3HOIO IMOAXO0/a, B COOTBETCTBUHU C
KOTOpPBIM OOydYaroImuecs IOJKHbI OCBOUTH 3HAHUS W YMEHMs, 3HAYUMBIE IS
dbopmupoBaHus OOIIEH KyJIbTyphl, OIPEACIAIONINEG aJCKBATHOE ITOBEICHUE
YelloBeKa B OKPY’KaIoIeH MPUPOIHON cpefie, BOCTpeOOBaHHBIE B TIOBCEIHEBHOM
KU3HU U TPAKTHUECKOH neATenbHOCTH. Oco0oe MecTo B 3TOM cucTeMe 3HaHWM
3aHUMAIOT  JJIEMEHThl  COJAEPKAHMSA, KOTOpbIE  CIIy>)KaT  OCHOBOM IS
(GbopMHpOBaHUS MPEACTABIECHUNA O COBPEMEHHOM €CTECTBEHHO-HAYyYHOU KapTHHE
MHUpa U IIEHHOCTHBIX OPHEHTALUAX JIMYHOCTH, CIIOCOOCTBYIOUINX T'yMaHHU3AIHH
OHOI0rHUecKOro 00pa3oBaHMUs.

CrpyKTypHpoBaHHE COJIEp)KaHUs Y4eOHOro Marepuaja B Iporpamme IIo
OMOJIOTMM OCYIIECTBJIEHO C Y4€TOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00
OTIMYUTENBHBIX OCOOEHHOCTSIX AKUBOU MPUPOBL, O €€ YPOBHEBOIN OpraHU3allK U
ABOMIOLIMUA. B  COOTBETCTBMM C€ O3TUM B CTPYKType Y4eOHOTO mpeamera



«buonorus» BBIACICHBI CICAYIONINE COACp)KaTeIbHbIe TUHUU: «buosorus kak
Hayka. MeTonbl HaydyHOTO TO3HaHUM», «KileTka kak OWOJIOTHYECKas CHUCTEMay,
«Opranu3Mm Kkak Ouosornueckas cucreMa», «CucreMa u MHOroooOpasue
OPraHUYECKOTO MHpa», «IBOJIONUA JKUBOM MPUPOABD», «IKOCUCTEMBI U
MPUCYIIHE UM 3aKOHOMEPHOCTH.

Ilens m3ydenus ydeOHoro mpenmera «buomorwmsi» Ha 0a30BOM YpOBHE —
OBJAJICHUE OOyYAOIIMMHCS 3HAHUSAMH O  CTPYKTYpHO-(YHKIIHOHATHHOM
OpraHu3allud KUBBIX CHUCTEM pAa3HOTO paHra M MNPUOOpPETEHUE YMEHUM
UCIIOJIb30BaTh 3TU 3HAHMS JUIsl TPAMOTHBIX JCHCTBUU B OTHOIICHHH OOBEKTOB
’KUBOU TIPUPOJIBI U PEIICHUS PA3TUIHBIX )KH3HEHHBIX MPOOJIeM.

JlocTikeHne ey u3ydeHus yuyeOHoro npeamera «bruonorus» Ha 6a30BOM
ypOBHE 00€CTIeUnBACTCS PEIICHUEM CIIEAYIOIIUX 3a/1a4:

OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl 3HAaHUN O OHOJOTUYECKUX TEOPHSX,
YUEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSAX, TUIOTE3aX, MPaBUiIaX, CIy>KalluX OCHOBOM
st GOPMHUPOBAHUS TIPEJICTABICHUN O €CTECTBEHHO-HAYYHON KapTHHE MHpA, O
METOaX HAYIHOTO MO3HAHUS, CTPOSHUH, MHOTOOOpa3uu U OCOOCHHOCTSX KUBBIX
CUCTEM Pa3HOTO YPOBHS OpraHU3alllH, BHIJAIOIIUXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBAHUSX B OUOJIOTHH;

dbopmupoBaHre y OOyYarOMIMXCS TMMO3HABATEIbHBIX, MHTEIUICKTYAIbHBIX U
TBOPYECKUX CITOCOOHOCTEH B MpoOIlecCe aHadn3a JaHHBIX O IyTSAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3TJISAOB, MJACH W TMOAXOJOB K W3YUCHHUIO JKHBBIX CHCTEM
Pa3HOTO YPOBHSI OPTaHU3AIUY;

CTAaHOBJICHHE Yy oOOydJarouuxcsi oOmmeld KylabTypbl, (QYHKIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBSCHATH M OIICHUBATH SIBJICHUS OKPY’KAFOIIIETO
MHpa XWUBOW MPHUPOJILI HAa OCHOBAaHWW 3HAHUN W ONBITA, TMOJYYCHHBIX IIPH
M3Y4EHUU OMOJIOTUY;

dbopmupoBaHre y OOy4YalOMIMXCS YMEHUN WIUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTUYECKNX 3HAHWH B TPAKTUYECKOW ICATEIHPHOCTH YEJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJIOTUN U arpOOMOTEXHOJIOTHIA,

BOCITUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TO3HAHUSI YEJIOBEKOM >KHBOMU
MPUPOJBI, HEOOXOAMMOCTH OEPEKHOr0 OTHOIIEHUS K HEM, CoONoaeHHUs
ATUYECKUX HOPM IIPU MPOBEJCHUU OMOJIOTUYECKUX UCCIICI0BAHUT;

OCO3HAHWE I[EHHOCTH OWOJOTWYECKUX 3HAHWUW JUIsl TIOBBIIMICHUS YPOBHS
AKOJIOTHICCKOHN KYJIBTYPHI, ISl POPMUPOBAHUS HAYIHOTO MUPOBO33PCHUS,

MpUMEHEHNE MPUOOPETEHHBIX 3HAHUM M YMEHUN B MOBCEJHEBHON KU3HU
JUTSI OLIEHKU TIOCJIEJICTBUM CBOEH JESITENIbHOCTH MO OTHOILICHUIO K OKPY’KaroIIeH
cpene, COOCTBEHHOMY  3/I0pOBblO, OOOCHOBAaHHME U  COONIOJIGHHE  MeEp
PO ITaKTHKA 3a00ICBaHUH.



B cucreme cpemnero oOmero o6pasoBanus «buosorws», m3ydaemas Ha
0a30BOM ypOBHE, SBIIICTCS OOS3aTCIBHBIM YYCOHBIM IMPEIMETOM, BXOJSAIIUM B
COCTaB MpeaIMeTHOM 00acTi « EcTecTBeHHO-HAyUHbIE IPEIMETHD.

Jlns  wu3ydeHuss Owojorm Ha ©0a30BOM ypOBHE CpeaHEro OoOIIero
oOpazoBanus oTBoaAuTCs 68 yacoB: B 10 kiacce — 34 gaca (1 yac B Hegeno), B 11
kiacce — 34 Jaca (1 Jac B Hezeno).



COILEPKXAHUE OBYUYEHUASA
10 KITACC

Tema 1. buosiorust kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKaMu, pusiocodueil, 3STUKOM, SCTETUKON U MPaBOM.
Ponr Oumonormm B (HOPMHUPOBAaHMH COBPEMEHHOW HAy4YHOW KapTHHBI MHUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TPUPO/IbI (HAOIIOACHUE, SKCIIEPUMEHT, OMTMCAHUE,
U3MEpeHHe, KiIaccU(pUKalMs, MOJIEIUPOBAHUE, CTaTUCTUYECKas o00paboTka
JAHHBIX).

JlemoHcTpanuu:

[Toptpetsl: Y. Hapsun, I'. Mennens, H. K. Konsuos, /. Yorcon u O.
Kpuxk.

Tabnuubl 1 cxeMbl: «MeTo/ bl TO3HAHUS JKUBOU MPUPOJIBD.

JlabopaTopHbie U MpaKTHYECKHEe PadOThI:

[Ipaktuueckass pabdora Ne 1. «Vcmonp3oBaHWE Pa3IUYHBIX METOAOB IPHU
U3Y4YEHUU OMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cUCTeMbI U X OPraHU3aIMs.

XKusbie cucrempr (OMOCHCTEMBI) KakK TMPEAMET HW3YYCHHS OHOJIOTHH.
OTauyue KUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPOIBI.

CBoiicTBa OMOCHUCTEM U UX pa3HOOOpa3ue. Y POBHU OpraHU3allui OUOCUCTEM:
MOJIEKYJISIDHBIM, KIIETOYHBIN, TKAHEBbIA, OPraHU3MEHHBIN, MOMYJSIUOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OHMOre0IeHOTUYECKHIT), Onoc(epHbIi.

JlemoHcTpanuu:

Tabmuupl u cxembl: «OCHOBHBIE TPU3HAKH KU3HW», «YPOBHU OpraHU3alUU
KUBOU IPUPOABDY.

O6opynoBanue: moaenb MoJiekybl JIHK.

Tema 3. XumMuueckuii cOCTaB M CTPOCHUE KJIETKH.

XUMHUYECKHM COCTaB KIETKH. XHMUYECKHUE BJIEMEHTBI: MaKpO3JIEMEHTBHI,
MUKpPO3JIEMEHThL. Boia 1 MuHepaibHbIE BEIIECTBA.

OyHKIMM BOJbl W MHUHEpaJbHBIX BelleCTB B KieTke. [logaep:kanue
OCMOTHYECKOr0 OaiaHca.

benku. CoctaB u ctpoeHue 0eiaKoB. AMHUHOKHCIOTH — MOHOMEPHI OEJIKOB.
He3ameHnnmbie 1 3aMEHUMbBIE AMUHOKHUCIOTBI. AMUHOKUCIIOTHBINA COCTaB. Y pOBHU
CTPYKTYphI O€IKOBOH MOJICKYJbI (TICpBUYHAS, BTOpWUYHAS, TpPETHYHAS W



YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buosornueckue
byHKIIMU OETTKOB.

®epmeHThl — Ouonormyeckue Karanuzatopel. Crpoenue (depMeHrTa:
aKTUBHBIA TIEHTp, cyOcTpaTHas cnenupuyHoctb. Kodepmentsl. Butamunsbl.
Otnuanst PepMEHTOB OT HEOPTAHMYECKUX KaTaIH3aTOPOB.

VYrieBoapl:  MoOHOcaxapuabl (TJIFOKO3a, pubo3a ©  JAE30KCHpH003a),
nucaxapuipl  (caxaposa, JIakTo3a) U MoJiMcaxapuibl (Kpaxmani, TJIMKOTEH,
1esuIo3a). buongornyeckue GyHKIIMM YriIeBOIOB.

Jlunmuael:  Tpurnunepunabl, Gdochonmunuas, crepounsl. [wapoduIbHO-
ruapodoOHble cBoiicTBa. buonornyeckue ¢GyHkumu aunuaoB. CpaBHEHHE
YTJIEBOJIOB, OCTTKOB 1 JTUMHUAOB KaK HCTOYHHKOB YHEPTHH.

Hykneunnoseie xkucnotel: JIHK wu PHK. Hyxkneotuasl — MoOHOMEpBI
HyKJIeMHOBBIX KucnoT. Ctpoenue u pyukuun JJHK. Ctpoenune u gpynkiuu PHK.
Buasr PHK. AT®: ctpoenue u GyHKIIUH.

[utonorust — Hayka o kjieTke. Kiierounas Tteopuss — mpuMep
B3aUMOJICUCTBUS UJieM W (PaKTOB B HAYYHOM IO3HAHUU. METONbl H3yUYCHHS
KJIETKHU.

Knerka kak menoctHas >xuBas cucrema. OOmmMe NPU3HAKK KIETOK:
3aMKHyTasi HapyxHas MmemOpana, mosekyisl JIHK kak reHerudeckuit ammapar,
CHCTEeMa CHHTe3a Oernka.

Tumnbl KJIETOK: 3yKapuoTHUeCKas U Mpokapuotuueckas. OcoOEHHOCTH
CTpPOEHHUS MPOKApUOTHUYECKOW KieTku. Knetounas crenka Oakrtepuil. CTpoeHue
AYKapUOTUYECKOW KJIETKA. (OCHOBHBIE OTIMYMUS PACTUTEIBHOM, >KHUBOTHOU H
IrpUOHON KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPHhI KJIETOK — KJIETOUHAsI CTEHKA, MTMKOKAIMKC, UX
¢dbynkuuu. [Ina3zmarudeckas memOpana, e€ cBoiictBa u ¢yHkuuu. [urornnazma u
e€ opranouasl. OgHoMeMOpanHbie opranouasl kiuetku: DIIC, anmapar ['onabmxu,
nu3ocoMbl. [lomyaBTOHOMHBIE OPraHOMIbl KJIETKU: MUTOXOHJIPUH, IUIACTHU]IBI.
[IponcxokaeHne MHUTOXOHIpUH W TutacTua. Buabl tumactua. HememOpanHbIC
OpraHOMJIbI KJIETKH: PUOOCOMBI, KJIETOYHBIM IIEHTpP, LEHTPUOJH, PECHUYKH,
KryTUKUA. QYyHKIIMU OPraHOUI0B KJIETKU. BKitoueHus.

Snpo — perynsTopHbli 1eHTp KieTKU. CTpoeHue siapa: siaepHas 000J0uKa,
KapuoIuiazMa, XpOMaTHH, SAPHIIIKO. XPOMOCOMBI.

TpaHCIIOpT BEIECTB B KIIETKE.

JemoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneitnen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®@panknun, K. M. bap.



Huarpammel:  «PacnipeneneHne XUMHAYECKHX OJIEMEHTOB B HEKHBOM
npupoae», «Pacnpenenenne XUMUYECKUX AJIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuubl u cxembl: «llepuoanueckas Tabnuia XUMUYECKUX SJIEMEHTOBY,
«CTpoeHue MOJIeKyJIbl BOAbD», «buocunTes Oenkay, «CTpoeHHE MOJIEKYJIbI
oenka», «Ctpoenue depmentay, «Hykmennossle kucnotel. JJHK», «Ctpoenne
Mosekyael ATO», «CTpoeHne 3yKapuOTHIECKON KIETKNY», «CTpOoeHne ) KUBOTHON
KJIETKN», «CTpOEHHE PACTUTEIBHON KIETKW», «CTpoeHME NPOKAPUOTUUECKOU
KIIETKN», « CTpOCHUE SAapa KIETKN», « Y TIIEBOABDY, «JIUMUABD).

OObopynoBaHHe: CBETOBOW MHKPOCKOI, O0OpYJIOBaHHE Ui IPOBEIACHUS
HaOJIIO/ICHUM, M3MEPEHUM, SKCIEPUMEHTOB, MUKpPOMpEnaparhl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATIbHBIX KJIETOK.

JlaGopaTopHblie U NpakTH4ecKue padoTbl:

Jlabopatopnass pabora Ne 1. «M3yueHue KaTaJIUTUYECKONW AKTHUBHOCTH
(dbepMeHTOB (Ha MpuMepe aMuiIa3bl UK KaTajiasbl)y.

Jlabopatopnass pabota No 2. «/3yueHue CTpOEHHSI KIETOK pPacCTEHU,
KUBOTHBIX U OaKTepUil MOJ MUKPOCKOIOM Ha TOTOBBIX MHUKpOIpEnaparax U ux
OIIMCAHUE.

Tema 4. ’/KusHeneATeIbHOCTh KJIETKH.

OOMeH BelecTs, UM MeTadoIM3M. ACCUMUWIIALIUS (TTACTUYECKUNA 0OMEH) U
TUCCUMWISIIUS (PHEPTETUYECKUM OOMEH) — JIB€ CTOPOHBI €IMHOrO Mpoliecca
Metabonu3ma. Poib 3aKOHOB COXpaHEHHUS! BEIIECTB M HHEPrMUM B MOHUMAHUU
MeTabor3ma.

Tunel oOMeHa BeniecTB: aBTOTpoHBIN U TeTepoTpodHbIi. Pons hepMeHToB
B 0OOMEHE BEIIECTB U MPEBPAIICHUU YIHEPTUH B KIICTKE.

®orocunre3. CpetoBass W TemHOBas (a3el Qorocunreza. Peakimm
dotocunrteza. DPpdekTuBHOCTH (HOTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A JJISl KUZHU
Ha 3emiie. Biousinue ycnoBuid cpenbl Ha OTOCHHTE3 U CIIOCOOBI MOBBIIICHHS €T0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMOCHHTEe3. XEMOCUHTE3UPYIONTNe 0aKTeprun. 3HaUYEHNE XEMOCHHTE3a IS
KU3HU Ha 3eMIIE.

DHepreTuueckuii 0OMeH B KJeTKe. PaciieruieHue BelIecTB, BBIJCICHHE U
aKKyMYJUPOBaHHE OHHEPrUM B KIETKE. OTambl SHEPreTHUYEecKoro oOMeHa.
I'mukonu3. bpoxenue m ero Buabl. KHCIIOpOIHOE OKHCIIEHHE, WU KIETOYHOE
JIbIXaHHE. OxkucnauTenbHOe dbochopurpoBaHue. O hekTHBHOCTD
HHEPreTUYECKOro oOMeHa.

Peakiuu MartpuuHoro cunte3a. [enermyeckas wuHbpopmamms u JIHK.
Peanuzanus renernueckoid MHPoOpManMM B KiIEeTKe. | €HETHMUECKHIl KOJ U €ro
cBoiictBa. Tpanckpurmiusi — Matpuunblii cuate3 PHK. Tpancnsus — 6uocunres



Oenka. Otambel TpaHcasaiuu. KoawpoBaHne aMHHOKHCIOT. Poib pubocoM B
OonocunTe3e Oemnka.

Hexknerounsie popmel sxu3nu — BUpychl. Mictopust otkpsitust Bupycosn (. U.
NBanoBckuit). OCOOEHHOCTH CTPOEHUSI M HKMU3HEHHOTO IIMKJIa BUPYCOB.
bakrepnodarn. bome3nu pacTeHWil, XKMBOTHBIX W UYEJOBEKA, BBHI3LIBACMBIC
Bupycamu. Bupyc nmmynonedunurta uenoreka (BUY) — Bo3Oyautens CITN/a.
OOpatHass ~ TpaHCKpHWIIIIMS, peBepTaza ®  wWHTerpasa. IIpodmrakTuka
pacpocTpaHeHUs: BUPYCHBIX 3a00JIeBaHUM.

JlemoHncTpanuu:

[Hoptpetsr: H. K. Konbuos, /1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunel nmutanusy, «Metabomm3m», «MUTOXOHIPHS,
«JHepreTuyeckuit oomen», «Xmopomiaact», «Dorocunres», «Ctpoenue JJHK»,
«CtpoeHue 1 GyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTuuecKuit Kom,
«Bupyco», «bakrepuodarn», «CtpoeHue u ku3HeHHbIM 1k Bupyca CIIM/]a,
Oaktepuodaray, «Pemmxkarus JTHK.

Obopynosanue: moaenu-anmumkanuu «Y asoenne JJHK u Tpanckpunimsy,
«buocuntes 6enkay, «CTpoeHue KIeTKn», MoJienb cTpykTypsl JJTHK.

Tema S. Pa3MHOKeHHe 1 MHAMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Krnerounslii 1UKI, WU KU3HEHHBIM LUK KieTku. MuTepdaza u muTos.
[Ipoueccsl, nmporekaroniue B uHTepdaze. Permnmukanus — peakuus MaTpUYHOrO
cuateza JHK. Crpoenne xpomocom. XpomMOocOMHBIH HabOp — KapHOTHIIL.
JIMTUIOWTHBIM W TalUIOMJIHBIA ~ XPOMOCOMHBIE  HAOOphL.  XPOMATHUIBI.
[{uTomoruuyeckue OCHOBBI PA3MHOKEHUSI M HWHJIUBUAYAJIBHOTO  Pa3BUTHS
OPraHU3MOB.

Henenue knetku — muto3. Cragum muto3a. lIpoueccel, mpoucxonsmue Ha
Pa3HBIX CTAIUAX MUTO3a. BUOJOTHUUECKU CMBICT MUTO3A.

[Iporpammupyemasi rubenb KIETKH — aromTo3.

DopMBI pa3MHOKEHUSI OPTAaHU3MOB: 0€CIToIoe U ToJI0BOe. Buibl 6ecnooro
Pa3MHOXKEHUA: JEJIEHUE HAJIBOE, IMOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3zoBaHKe, BET€TaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIIOHUPOBAHKE
OPraHu3MOB, €r0 3HAYEHUE [T CEJIEKIIUU.

[TonoBoe pa3MHOKEHHUE, €r0 OTIUYHS OT OECIIOJIOTO.

Meito3. Cragun menosa. [Iponeccel, mpoucXoasmme Ha CTaausxX Meno3a.
[ToBenenne xpomocom B Menose. Kpoccunroep. buonormdyeckuii cMbICI U
3HAYCHHUE MEHO03a.

['ameTtorenes — mporecc oOpa3oBaHUs IMOJIOBBIX KJIETOK VY JKMBOTHBIX.
[TonoBble kene3bl: CEMEHHUKU U SUYHUKU. OOpa3oBaHHME W PA3BUTHUE TMOJIOBBIX
KJIETOK — TraMmeT (CIepMaTo30uj, SUIEKIeTKa) — CIEPMATOT€HE3 M OBOTCHE3.



OcCoOeHHOCTH CTPOCHMS SIMIEKIETOK W crepMaro3ouioB. OI1o10TBOpPEHHUE.
[TapTeHorenes.

NunuBunyanbHoe pa3BUTHE (OHTOT€HE3). OMOPHOHAIBLHOE Pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHAIBHOTO PA3BUTHS Y TO3BOHOUYHBIX YKUBOTHBIX:
npoOJeHue, racTpyisiuus, opraHorene3. IloctamOproHalibHOE pa3BuTHE. THUIIBI
MOCTAIMOPHUOHATBHOTO PA3BUTHS: TPsIMOE, HENpsiMoe (JTMYMHOYHOE). BrmsHue
cpedbl Ha pa3BUTHUE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIC
YPOJICTBa.

Poct u pasButne pacrenuii. OHTOr€HE3 LIBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHHM, CTAINH PA3BUTHSI.

JlemoHcTpanuu:

Tabmuubr 1 cxembl: «@OpMbl Pa3MHOXKEHHUS OpPraHU3MOBY», «JlBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOXKEHUE
pacteHui», «J/lenenue kierku Oakrepuity, «CTpoeHHE TMOJOBBIX KIETOKY,
«Ctpoenue xpoMmocombly, «Kiterounslii mukin, «Permukanus JJTHK», «Muto3zy,
«Menosy», «IIpsmoe u HenpsiMoe pazBUTHEY, «] aMeTOreHe3 y MIEKONUTAIOIINX U
4yenoBeka», «OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBanue:  MHUKpPOCKOI,  MuUKpompenapatbl  «CriepMaTo30ubl
MJICKOMUTAIOLIETO», «SUIEKIeTKa MICKOMUTAIOWIETr0», «KapruoKuHe3 B KIIETKax
KOpellKa JIyKa», MarHUTHas MOJeNb-aniiuKanus «JleneHue KIeTKu», MOICIHb
JTHK, Mozaenb MeTadazHoil XpOMOCOMBI.

JlaGopaTopHblie U NpakTHYecKue padoThbl:

Jlabopatopnasi pab6ora No 3. «HaOmtonenue MuTo3a B KIIETKaX KOHYHUKA
KOpeIlIKa JIyKa Ha TOTOBBIX MUKpOIIpErapaTax.

Jlabopatopnass padora Ne 4. «/3ydyeHue CTpOEHHS MOJOBBIX KJIETOK Ha
TOTOBBIX MHUKpOMpenaparax».

Tema 6. HacsieACTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer wu 3amaum reHeTtuku. lMcropus pa3BUTHS TEHETUKU. Ponb
IIATOJIOTMM ¥ AMOPHOJOTHH B CTAaHOBJICHWHM TEHETHKH. BKIam poOCCHUCKHX H
3apyOeKHBIX  Y4Y€HBIX B  pa3BUTHE  TIEHETUKU. MeETOApl  T'€HETUKH
(TUOPUIOTOTUYECKHUH, [IUTOTE€HETUYECKUH, MOJIEKYJIIPHO-T€HETUYECKHU ).
OCHOBHBIE T€HETUYECKUE TOHATUA. [ eHeTnYecKkasi CUMBOJIMKA, UCMOJb3yeMasi B
CXEMaxX CKpEIINBaHUM.

3aKOHOMEPHOCTHU Hacjie0BaHUs MPU3HAKOB, YCTaHOBIICHHBIC I'. MeHnaenem.
MonorubpunHoe ckpelmuBaHue. 3aKOH €JAUHO-00pa3usi TUOPUIIOB TIEPBOTO
nokojeHus. IIpaBuwio JOOMUHHpPOBAaHMWS. 3aKOH pACIICTUICHUS TPU3HAKOB.
I'mnote3a yncroTel ramet. [loiHOE U HEMOTHOE JOMUHUPOBAHUE.



JluruObpuaHoe  CKpelmuBaHWe. 3aKOH  HE3aBUCHMOIO  HAcJIeI0BaHUS
MpU3HAaKoB. l[UTOreHETHYECKHWE  OCHOBBI  JUTHOPHUIHOTO  CKPEIIMBAHMSL.
AHanuzupyouiee CKpELIMBAHUE. Hcnonb3oBaHue AHAJIN3UPYIOLLIETO
CKpEIIUBAHUS JUIsl ONIPEACIICHUS TE€HOTHUIA OCOOH.

CuersieHHOe HacjenoBaHue TmpuszHakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HacCJEJOBAHUIO T€HOB. HapynieHne cuenieHus TeHOB B pe3yJbTaTe
KPOCCUHTOBEPA.

XpOMOCOMHasI TEOPUS HACIIEACTBEHHOCTHU. [ eHeTnuecKue KapThl.

I'eneTuka nona. XpoMOCOMHOE ONPEAEICHUE MOJa. AYTOCOMBI U MOJIOBBIE
XpoMocOMBI. ['omoramMeTrHeie W rereporameTHble opraHu3Mbl. HacnemoBanue
MPU3HAKOB, CIIETIJICHHBIX C MOJIOM.

N3MeHYnBOCTSD. Bubr V3MEHYUBOCTH: HEHACJICCTBEHHAs 151
HaclleACTBEHHas. Pomb  cpeabl B HEHACIEACTBEHHOM  U3MEHYMBOCTH.
XapakTepucTuka MOIU(MDUKAITMOHHOW W3MEHYMBOCTH. BapualmoHHBIA psig |
BapualnMoHHas KpuBad. Hopma peakuum npusHaka. KonumuyecTBeHHblE U
KauyeCTBEHHBIC MPU3HAKM M WX HOpMa peakiuu. CBoiicTBa MOAU(DUKAIIMOHHON
M3MEHYUBOCTH.

HacnencrBennasi, wiM TreHOTHNHMYECKas, U3MEHYMBOCTh. KomMOMHaTHMBHas
U3MEHYMBOCTh. Melo3 © TMOJOBOM TpollecC — OCHOBAa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTalmoHHass W3MEHYMBOCTh. Kiraccmdpukamms MyTaImid:
TE€HHbIE, XPOMOCOMHBIEC, TCHOMHBIE. HacTOTa U MPUYMHBI MyTalluid. MyTareHHbIE
(akTophl. 3aKOH TOMOJIOTUYECKUX PSIIOB B HAC/IeICTBeHHON n3meHunBoct H. 1.
Basuiosa.

BuesnepHas HacneACTBEHHOCTh U U3MEHYHUBOCTb.

I'enetuka yenoBeka. Kapuorun yenoBeka. OCHOBHBIE METOJblI T'€HETHUKHU
YeJI0BeKa: TE€HEAIIOTUYECKH, OJIM3HEIOBBIH, LIUTOT€HETUYECKUH,
OMOXUMUYECKUM, MOJIeKYyJIsipHO-TeHeTnYeckuid. CoBpeMEHHOE OIpeesieHue
TEHOTHUIA: TTOJITHOTEHOMHOE CEKBECHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C
momonipio III[P-ananu3a. HacnencTBeHHBIe 3a00iIeBaHMS YCIOBEKA: T'CHHBIC
0omne3Hu, 00J€3HU C HACJIEACTBEHHOM MPEapacroyioKEHHOCThIO, XPOMOCOMHbBIE
O6oneznn. Comarvyueckue U TeHepaTuBHbie MyTanuu. CTBOJOBBIE KIIETKH.
[Ipunnumnel 310poBOro o0pasa >KU3HU, JUATHOCTUKH, TPO(PUIAKTUKA U JICUCHUS
TCHETHYECKUX O0Je3Hel. MenuKo-reHETHIECKOe KOHCYJIBTHUPOBAaHNE. 3HAUCHHEC
MEIUIMHCKOW TE€HETUKUM B TMPEAOTBPAIICHUM W JICYCHUH TIE€HETUYECKUX
3a00sIeBaHUH YelloBeKa.

JlemoHcTpanuu:

[Toptpetst: I'. Mengnens, T. Mopran, I'. ne ®pus, C. C. Uersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumos.



Tabmuupr w  cxembl:  «MOHOTMOpUIHOE  CKpEUIMBaHWE M €ro
LATOTEHETUYECKAasl OCHOBA», «3aKOH pPACIICIUICHHUS W €ro IUTOTCHETHYECKAast
OCHOBa», «3aKOH YHCTOTHI  TameT», «JluruOpuaHoe  CKpeluBaHUE,
«lluTonmornyeckne  OCHOBBI ~ JUTHOPUIIHOTO  CKpeUIMBaHUsS»,  «Meio3»,
«B3auMonencTBue ayuIeNbHBIX T'E€HOB», «l €HeTMYeckue KapThl pacCTECHH,
KUBOTHBIX WU 4YenoBeka», «l'eHeTnka moisa», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CLUEIUIEHHOTO C TmoJiomM», «KapuoTtunel 4enoBeka W IKUBOTHBIX», «Buabl
U3MEHUYMBOCTH», «MoaudukaronHas U3MEHUYUBOCTh», «HacnegoBanue pesyc-
bakTopay, «I'eHeTuka rpynn KpoBu», «MyTalluOHHAS U3MEHYUBOCTD.

ObopynoBanue: MoAeTU-aMIUIUKaIUd «MOHOTHOPUIHOE CKPEIIUBAHUEY,
«Henonmxnoe pomuHupoBanue», «Jurubpugnoe ckpemuBanue», «llepekpéct
XpOMOCOM», MHKPOCKON M MHUKporpenapar «J/lpozoduia» (Hopma, MyTanuu
(hOopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I"opox moceBHOM».

JlaGopaTopHblie U NpakTHYecKue padoThbl:

JlabopaTtopHast padora Ne 5. «M3ydeHue pe3yabTaToB MOHOTHOPHUIHOTO H
JTUTUOPUIHOTO CKPEIIMBAHUS y NP030(HIIbl Ha TOTOBBIX MUKpOMpenapaTaxy.

JlaGopartopnas padota Ne 6. «M3yuenne MoaupuKarmoHHON U3MEHYUBOCTH,
IIOCTPOCHUE BAPUALMOHHOTO PAJa U BAPUALIMOHHON KPUBOW.

JlabopatopHas pabora Ne 7. « AHanu3 mMyTanuil y Apo30(uisl Ha TOTOBBIX
MHKpOIIpenapaTax.

[Ipaktuueckas pabora No 2. «CocTaBieHHE€ U aHalIu3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexkuys Kak HayKa M IPOLECC. 3apOKICHHUE CEJIEKIMU U JTOMECTUKALIUS.
VYuenue H. M. BaBumoBa o0 1eHTpax TMPOUCXOXKACHUS W MHOTrooOpasus
KYJbTYPHBIX pacTeHUid. L{eHTpbl mpoucxX0okKACHUS AOMAIIHUX KUBOTHBIX. CoOpT,
1opoAa, ITaMM.

CoBpeMeHHbIE METOBI CENEKIIMU. MacCOBBI U MHANBUAYATbHBINA OTOOPHI B
CEJEKIIMM DPACTEHWA M KUBOTHBIX. OLEHKa JKCTepbepa. bBIM3KOpOACTBEHHOE
ckpenuBanue — WHOpuauHr. Ywucras nuaus. CKpelMBaHHE YHUCTHIX JIMHHM.
['eteposuc, nnu rubpuaHas cuna. HepoJacTBeHHOE CKpeluBaHue — ayTOPUIUHT.
Otpanénnas rubpunmsanuss u e€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJYYEHUE TMOJUIUIOUIOB. JIOCTHKEHUSI CEJNEKIMM PACTeHUM, >KUBOTHBIX U
MHKPOOPraHU3MOB.

buotexHoNmOrNs Kak OTpaciib MPOU3BOACTBA. ['€HHAs WH)KEHEpPHs. JTallbl
co3nanusi pexomOuHanTHOM JIHK wu TpaHcreHHsix opranusmoB. Kierounas
uxenepus. Kiietounele KyJnbTypbl. MUKpPOKIOHAIBHOE PA3MHOKEHUE PACTCHUM.
KiionnpoBanue BBICOKONPOAYKTUBHBIX CEINBCKOXO3SIMCTBEHHBIX OPraHU3MOB.



Okojormueckue W dTHueckue  mpobiemsl. MO  —  reHeTmdecku
MOAU(PHUITIPOBAHHBIC OPTAHU3MBI.

JlemoHcTpanuu:

[Toptpetsr: H. 1. BaBunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHoOB.

Tabmuipel 1 cxembl: kKapta «LleHTpbl MPOMCXOXKIECHHUS M MHOTrooOpasus
KYJIbTYPHBIX pacTeHUI», «[1opoasl JoMalHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuiy, «Otnanénnas ruopuausanus», «Padorel akagemuka M. @. MiBaHoBay,
«Ilomumnonaus», «OO0beKTHl OunoTexHONOTUM», «KieTouHble KyJIbTYpHl U
KJIOHUpOBaHue», « KOHCTpynpoBaHUEe U NEPEHOC TEHOB, XPOMOCOM).

OOopynoBanue: MYJSDKH TUIOJOB M KOPHEIDIONOB JUKAX (GOpM U
KYJBTYPHBIX COPTOB pacTeHui, repdapuii « CeabCKOX03SHMCTBEHHBIC PACTCHUS.

JlaGopaTopHblie U NpakTHYecKue padoTbl:

Okckypcus «OCHOBHBIE METOABI M JIOCTHXKEHHUSI CEJICKIIUM PACTCHUH H
’KHBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIMIO, TIEMEHHYIO bepmy,
COPTOUCTIBITATENIbHBIA ~ y4acTOK, B TEIUIMYHOE XO34MCTBO, JabOpaToOpuio
arpOyHUBEPCHUTETA WJIM HAYYHOTO IICHTPA)».

11 KIIACC

Tema 1. DBoJIIOLIHOHHAS 0HOJIOTHS.

[Ipennochulkn BO3HUKHOBEHHUS 3BOJIOLMOHHOW TEOPHUH. DBOJIOLHUOHHAS
TeopHst U €€ MECTO B OMOJIOrMH. BiusHUE 3BOIOLMOHHON TEOPHHM HA Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerensctBa 3BomonuH. [lameoHTONOrMYECKHe: MOCIEAOBATEIBHOCTD
MOSIBJICHUS BHJIOB B TAJCOHTOJOTMYECKON JIETONMUCH, TMepeXxoiaHbie (HOpMBI.
buoreorpaduyeckue: cxoacTBo u paznuune GayH u Gprop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHUE: CXOACTBA M pas3inyusi SMOPHOHOB pAa3HBIX BHJIOB
MI03BOHOYHBIX. CpaBHUTEIBHO-AHATOMHYECKHUE: T'OMOJIOTUYHBIEC, AHAJIIOTHYHBIE,
pYJUMEHTapHbIE OpPraHbl, aTaBU3Mbl. MOJNEKYISIPHO-OMOXUMHUUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META0OJMYECKUX MyTeH y BCEX
OpraHU3MOB.

OpomonnonHas Tteopus Y. Jlapeuna. Ilpennoceuiku BO3HHKHOBEHUS
JapBUHMU3Ma. JIBMOXKYIIME CHIJIBI 3BOJIOLUMU BHIOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOXEHUE NPYU OIPAaHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAs U3MEHUYUBOCTD,
O0opr0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bosrouu (CTD) u €€ OCHOBHBIE MOJ0KEHHUS.

Mukpossomronus. [lonmynsanus kak equHUNA BUJA U 3BOJIIOLIMH.



JBrkymue cuiibl ((hakTOphl) 3BOJIOLMHM BUIOB B MpUpoae. MyTallMOHHBIH
MpoIecC U KOMOMHATUBHASI W3MEHUYMBOCTH. [lOMyJISIIMOHHBIE BOJHBI M JIpeid
reHoB. M30inus 1 MUurpanus.

EctecTBeHHbIlt 0TOOp — HampaBisoomuii ¢gaktop 3Boonuu. Dopmel
€CTECTBEHHOTO 0TOOpA.

[TpucmocoOaeHHOCT, OPraHU3MOB Kak pe3yibTarT 3Bojtonud. [Ipumepsr
MPHUCTIOCOOJICHUI y OpraHu3MoB. ApoMop(ho3bl U UANO-aAaNTaLIUH.

Bun wu BupmooOpazoBanue. Kpurepun Buga. OcHOBHbIE  (HOPMBI
BUJ1I000pa30BaHus: reorpaduueckoe, IKOJIOrHIecKoe.

MakposBomorusi. DopMbl  3BOMOLMM:  (UIETHYECKAs, JUBEPreHTHasd,
KOHBEpreHTHas1, napajuiesbHas. HeoOpatumMocTh 3BOIIOLUN.

[IpoucxoxIeHne OT HeCNEeUUaIu3upOBaHHbIX NpeakoB. [Iporpeccupyromas
cnenuanu3anys. AJanTuBHas paguanus.

JemoHncTpanuu:

[Toprpersr: K. JIunnen, XK. b. Jlamapk, Y. lapeun, B. O. KoBanesckuii, K.
M. Bap, O. I'ekkens, @. Mronnep, A. H. CeBepiios.

TaOmumbsr u  cxemsl: «Pa3BuTHe opraHMdeckoro Mupa Ha 3emiey,
«3apoabIIi MMO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy», «Dopmbl 00pbOBI 32
CyLIECTBOBaHHE», «EcTecTBEHHBIM 0TOOp», «MHOroo0pasue COpToB pacTeHUI»,
«MHorooOpa3ue  mopoa  KUBOTHbIX»,  «[lomymsmum»,  «MyTtanuoHHas
U3MEHUYUBOCTE», «Apomopdo3bl», «Umnoamantamum», «OO0mas aereHepanus»,
«/IBmwxymme cunsl 3Bomounn», «Kapra-cxema wmapmpyra mnyremectBus Y.
Hapsunay», «boppba 3a cymectBoBanue», «lIpucnocobieHHOCTh OpPraHu3MOBY,
«['eorpaduueckoe BupooOpa3zoBaHuey, « IKOJIOTUIECKOE BUI000PA30BAHNE.

ObopynoBaHHe: KOJJICKIMS HACEKOMBIX C Pa3UYHBIMU THUIIAMHU OKPACKH,
HaOOp MJIOJOB U ceMsiH, KoyuieKuus «[Ipumepsl 3alIMTHBIX TPUCIIOCOOIECHUN Y
KUBOTHBIX», MOZENIb «OCHOBHBIE HAIPABIICHUS HBOJIIOLUNY», 00ObEMHAS MOJEIb
«CTpO€HHE TOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaduueckass kapra wmmupa, Koekuus «DopMBl COXPaHHOCTH
MCKOIIAEMBbIX JKMBOTHBIX M pAacTeHMiID», Mozenb ammmkanus «llepekpéct
XpOMOCOM», BIIaxHble mpenaparsl «PasBurne Hacekomoro», «Pa3Butue
JATYHIKWY, MUKponpenapar «Jpo3zodpuia» (HopMma, MyTal (GOpMblI KPbUIbEB U
OKpAacKH Tena).

JlabopaTopHbie U NIpaKTHYEeCKHEe PadoOThI:

JIaGoparopHas pabora Ne 1. «CpaBHeHHE BHUJOB MO MOP(OIOTHYECKOMY
KPUTEPHUIO».

JIabopartopHas pabora Ne 2. «Onucanue npucrnocoOIEeHHOCTH OpraHu3Ma u
€€ OTHOCUTENBHOIO XapaKTepay.



Tema 2. Bo3HUKHOBEeHUE U Pa3BUTHE KU3HH Ha 3em.ie.

JloHay4dHbIE TPEACTABICHHUS O 3apOXKIACHUU XW3HU. HayuHble rumoressl
BO3HUKHOBEHHUSI >KM3HUM Ha 3emiie: abMOreHe3 M NaHCHepMusa. XUMHUYecKas
3BOJIIOLIMS. AOHOT€HHBIM CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPraHUYECKHX.
DKCNEPUMEHTAIBHOE TOATBEPKICHUE XUMHUUYECKOW HJBOJOIMU. HavanbHbie
sTambl Omosormdeckoi HBomronmu. [umoreza PHK-mupa. ®dopmupoBanue
MEMOpaHHBIX CTPYKTYp M BO3HHKHOBEHHE MPOTOKJIETKH. [lepBbie KIIETKM U WX
sBoOIMA. POPMHUPOBAHUE OCHOBHBIX I'PYIII JKUBBIX OPraHU3MOB.

Pa3Butne xu3HM Ha 3emuie 1o spam u nepuonaM. Karapxei. Apxeiickas u
npoteposoiickast spbl. [laneosoiickass spa u €€ Nepuoabl: KEeMOPHUICKHIA,
OpPXOBUKCKUM, CUITYPUUCKNAN, TEBOHCKNW, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3o030iicKas 3pa 1 €€ epuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3olickas »9pa u €€ TMepuojabl: MaJICOrC€HOBBIA, HEOTCHOBBIH,
AHTPOIIOTCHOBBIN.

XapakTepucTUKa KIMMaTa U TeOJIOTMYECKUX IpoueccoB. OCHOBHBIE ATallbl
HBOJIIOIIMMA PACTUTENIBHOTO U JKMBOTHOTO MHUpa. ApomMopdo3bl y pacTeHUd H
KUBOTHBIX. [losiBIIEHHE, pacBET U BBIMUPAHUE I'PYIII JKUBBIX OPraHU3MOB.

Cucrema OpraHMyeckoro MHpa Kak OTpakeHue 3BoJronMH. OCHOBHBIE
CUCTEMATUYECKHUE IPYIIIBI OPraHU3MOB.

DBOJIOLHS YeJIOBEKa. AHTPOIIOJIOTUSl KaK Hayka. Pa3BuTue mpencTaBieHuin
O MPOUCXOKJICHUHU YeNOBEeKa. MeTtonpl m3ydeHus: aHtporioreHeza. Cxoacrsa u
pa3Iu4us 4eJI0BEKa U )KUBOTHBIX. CHCTEMaTUYECKOE ITOJI0KEHNE YEIIOBEKa.

HBwxymue  cunbl  (axTopsl) — aHTpomoreHe3a.  HacnenctBeHHas
W3MEHYUBOCTh U €CTEeCTBEHHBIM o0TOOp. OOIIeCTBeHHbI 00pa3 KHU3HW,
M3TOTOBJICHUE OPYIHU TPYZAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaAMM U BETBH 3BOJIIOLIMH YEJIOBEKA: aBCTPAJIONIUTEKH, YenoBeK
yMenbld, YenoBek npsaMoxoAsaumui, YermoBek HeaHAEpTAIbCKUM, YenoBek
pa3yMHbIil. Haxogkyu HMCKOMaembIX OCTATKOB, BPEMS CYIIECTBOBAHMS, O00JACTh
pacnpocTpaHeHus, 00bEM TOJOBHOTO MO3ra, 00pas3 KU3HU, OPYIH.

Yenoeueckue pacbl. OcCHOBHbIE OOJbIIME  pachl:  E€BPOICOMIHAsS
(eBpasumiickasi), Herpo-aBCTpajoujgHas  (PKBaTOpUAIbHAs),  MOHIOJIOUAHAS
(asmatcko-amepukaHcKkas). UepTbl  NPUCHOCOOJEHHOCTH  IpeICTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSAM CYIIECTBOBAHMSA. EJMHCTBO 4YEIOBEUECKMX pac.
Kpuruka pacusma.

JemoHcTpanuu:

[Toptpetsl: @. Penu, JI. Ilactep, A. . Onapun, C. Mwmuiep, I'. FOpu, Y.

JlapBuH.



Tabmunel 1 cxembl: «Bo3nukHoBeHne CoOJIHEUHOM cucTeMbl», «Pa3Burtue
OpraHuvyeckoro wMwupa», «PacturenbHas kieTka», <« KHBOTHas KIETKay,
«IIpokapuotnueckast kinetka», «COBpEeMEHHasi CUCTEMa OPraHUYECKOTO MHUpPay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHUSI YEJIOBEKAa M YEJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TMAJCOHTOJIOTMYECKUX HAaXOJOK IPEIKOB
COBPEMEHHOTO 4YeNOBEKa», «llpeBHenmmne moan», «JpeBHue moam», «llepBsie
COBPEMEHHBIE JIIOIN», «HemoBeuecKue pacoh».

O6opynoBanue:  myinsiku — «lIpoucxoxaeHue  ydemoBeka»  (OKOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPOIA, HEaHJepTaliblla, KPOMaHbOHIA), CJICHKUA WIH
M300paKEHHsSI KaMEHHBIX OpYJIHW IMEPBOOBITHOIO YeJNOBEKa (KaMHU-YOMIEPHI,
pyoOuna, ckpebna), TEOXpPOHOJOTHYECKas Tabmuia, KoJuieKnus «DopMbl
COXPaHHOCTH HUCKOIAEMbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie U NpakTHYecKue padoTbl:

[Ipaktuueckas padora Ne 1. «3ydyeHne UcKomaeMbIX OCTaTKOB PacTeHUH U
KUBOTHBIX B KOJIJICKITUSIX).

DKCKypcusi «DBOJIIOLUSI OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHbBIN WM KpaeBeUECKUN My3el).

Tema 3. Opranu3mbl U OKpY Ka0IIas cpeaa.

DOKoyoruss Kak HaykKa. 3aJadyd M pa3lesbl  dKoJoruu. MeTojbl
DKOJIOTUYECKUX HCCIIETOBAHUN. DKOJOTHYECKOE MHPOBO33PEHHE COBPEMEHHOIO
YEI0BEKA.

Cpenpl oOuTaHHsS OpPraHU3MOB: BOJHAs, Ha3€MHO-BO3YIIHAs, IMOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Okomornueckue ¢dakTopel. Kiaccudpukamums HSKOJOTHIECKUX (DAKTOPOB:
admoTnyeckne, OWOTHYECKHE W aHTPOINOTeHHBIC. J[eliCTBHE H3KOJIOTHYECKHUX
(aKkTOpPOB HA OPTAHU3MBI.

AbGuotnueckue (hakTophl: CBET, TEMIIEpATypa, BIAXHOCTh. DOTONEPUOIU3M.
[IpucnocoOneHust OpraHu3MOB K  JCHCTBHIO aOWOTHYECKHX  (paKTOPOB.
buonornueckne puTMBl.

buotnueckue  dakropel.  Buasl  OMOTHYECKHX ~ B3aMMOJCHCTBUI:
KOHKYPEHIIUsI, XUITHUYECTBO, CUMOMO03 U ero ¢hopmsl. [lapazutusm, koonepaius,
MyTyallu3M, KOMMEHCAJIW3M (KBapTUPAHCTBO, HAaXJICOHUYECTBO). AMEHCAIU3M,
HeWTpanu3M. 3HaueHHe OHOTHYECKUX B3aUMOJICUCTBUU MJiA CYIIECTBOBAHMS
OpPraHU3MOB B MIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XAPAKTEPUCTUKU mnonysauuu. OCHOBHBIE IOKa3aTeIu
MOMYJISILUU: YUCICHHOCTh, IUIOTHOCTb, POXKIAAEMOCTb, CMEPTHOCTb, IPUPOCT,
MUrpanus. J[MmHaMuka YuCIEHHOCTH MOMYISUUN U €€ PEryJisiIusl.

JlemoHcTpanuu:



[Toptpetsr: A. 'ym6ompar, K. @. Pynse, O. ['exkens.

Tabmumpsr u cxembr: kapta «IIpupogasie 30HbI 3emiun», «Cpeasl OOUTaHHS
opranusmoBy», «®dortonepuonuzm», «llomynauum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTH NOMYJISIMU UHDY30pUn-Ty penbkn», «[lumeBslie nenm».

JlabopaTopHbie U MpaKTHYEeCKHE PadOThI:

Jlabopatopnas padota Ne 3. «Mopdomornueckre 0COOCHHOCTH PaCTCHUH U3
Pa3HBIX MECT OOUTAHUS.

JIabopartopHas pabota Ne 4. «BnusiHue cBera Ha pocT U pa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktuueckass pabora No 2. «lloacd€r TIOTHOCTH TOMYNAIHMA pa3HBIX
BHJIOB PACTCHUIN.

Tema 4. Coo01mecTBa ¥ IKOJIOrHYECKHE CHCTEMBI.

Coo01ecTBO Opranu3MoB — OuoieHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBas,
IPOCTPAHCTBEHHAsA, Tpoduueckas (mumenast). Buasl-gomMuHanTel. CBS3U B
onoreHo3e.

Oxosiornyeckue cuctembl (dKocuctemsl). I[lonstue 00 »sKocucTeMe U
ouoreoneHo3e. DOyHKIUMOHANBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IPOJIYLICHTHI,
KOHCYMEHTBI, peylleHTbl. KpyroBOpoT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpodpuueckue (nuumieBble) YpOBHU OSKOCUCTeMbI. lluiieBble Lenu U CeTH.
OcHOBHBIE TIOKA3aTENM SKOCHUCTEMBI: OnMoMacca, MPOIYKIHUS. ODKOJIOTHUECKHE
OUPAMUJIBL:  TIPOAYKIMH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3SKOCUCTEM:
YCTOHYMBOCTh, CAMOpETYJIsALUs, pa3BuTHe. CyKieccus.

[TpuponHbie 3KOCUCTEMBI. DKOCUCTEMBI 03P U peK. DKOCUCTEMA XBOMHOTO
WJIH TTUPOKOJIMCTBEHHOTO JIeca.

AHTpONIOTEHHBIE  3KOCHCTEMBL.  ATPO3KOCUCTEMBIL.  YPOOIKOCHUCTEMBI.
buonoruueckoe 1 X035HCTBEHHOE 3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopa3Hoobpazue kak ¢akrtop ycToHuMBOCTH HKocucTeM. CoxpaHeHHUe
OHMOIOTHUECKOro pa3sHOOOpa3us Ha 3eMIie.

VYuenue B. U. Bepnanckoro o Ouocdepe. I'paHuipl, coctaB U CTPYKTypa
ouocheprr. Kupoe BemectBo u ero ¢GyHkuud. OcoOEHHOCTH OHOCPephl Kak
ri100anbHOM 3KOCHCTEMBI. JlMHamMHueckoe paBHOBeCME U oOpaTHas CBSA3b B
ouocdepe.

KpyroBopoTs! BeiecTB U OMOr€OXUMHUYECKHE IIUKIIBI AJIEMEHTOB (yriieposa,
a30Ta). 30HATBHOCTh Onocdepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBo B Orochepe 3eMin. AHTPONIOreHHbIE U3MEHEHUs B Onocdepe.
['mo0anbHbIE YKOJIOTHYECKUE TPOOIEMBI.

CocyuiecTBoBaHME IPUPOJIBI u YeJI0BEUECTBA. CoxpaHeHnue
O6ropa3zHooOpasus Kak OCHOBA ycTOHYHBOCTH Orochepsl. OCHOBA parioHaIBLHOTO



YIPABJIECHUS TPUPOAHBIMH PECYPCAMHM W HMX HCHOJIb30BaHUE. JloCTHMKeHUs
OHMOJIOTHH U OXpaHa MPUPOIBL.

JlemoHcTpanuu:

IToptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuupl u cxembl: «l[lumessle nenu», «bHOLIEHO3: COCTaB U CTPYKTypay,
«IIpupomnbie coolmiecTBa», «llemm mnuTaHusI», «IKOJIOTHMYECKAs MHUPAMHUIAY,
«buocdepa u yenosek», «IKOCHCTEMA HIMPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOro Jeca», «buoneHo3 BomoéMa», «ArpoueHos», «lIpumepHbie
AHTPONIOTCHHbIE  BO3JCUCTBUS Ha Mpupoay», «BaxhHedmme HCTOUHHKU
3arpsi3HEHUs] BO3AyXa U TPYHTOBBIX BOA», «[louBa — BakHEHIIIAasi COCTaBIISIONIAS
o6uocheps», «DakTopsl Aerpananuu mouBy, «I[lapHuKoBsIil d3hdekT», «PaKkTophI
PaIMOAaKTUBHOTO 3arpsizHeHust Ouocdepbr», «OO0mas cTpykrypa Ouochepsn,
«Pacnpoctpanenue ku3HU B Ouocdepe», «O30HOBBIN dKpaH Ouochepr»,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOIe».

ObopynoBanue: Mojaenb-anmuinKanus « Tunuaasie OMOIICHO3B), TrepOapHii
«PactutenpbHble  cooOmiecTBa»,  KoJuieKmM  «buoreHosy, «Bpenurenu
BOKHEUIIIUX  CEIIbCKOXO3AMCTBEHHBIX KYJIBTYp», TepOapuu H  KOJUICKIIUH
pPacTeHHMII M YKUBOTHBIX, NPUHAUICKAIINE K PA3HBIM DKOJOTHMYECKUM TpyIIam
onHoro Buma, Kpacnas xuura Poccuiickoii ®enepanumn, u300pakeHUs
OXpaHsSIEMbIX BUJOB PACTCHUN U KUBOTHBIX.



IHHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 11O
BHUOJIOI'MN HA BA3OBOM YPOBHE CPETHEI'O OBIIIEI'O
OBPA30BAHUA

Cormacuo ®I'OC COOQO, ycraHaBimuBaroTca TpeOOBaHUS K pe3yjbTaTam
OCBOCHMS OOydaloUIMMHCA HOpPOrpaMM  CpelHero oOmero o0pa3oBaHUS:
JMYHOCTHBIM, METANPEIMETHBIM U IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpyKType NMYHOCTHBIX pPE3yJbTaTOB OCBOEHHUs mnpeamera «buosorus»
BBIJICJIEHBI CJICAYIOLINE COCTABIISAIOLINE: OCO3HAHUE 00YYarOIMMUCS POCCUICKON
IpaKJaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CaMOpA3BUTHIO,
CaMOCTOSITEIbBHOCTH M CaMOOIIPE/ICICHUIO, HAJIMYUE MOTHBAlUMU K OOyYEHHUIO
OMOJIOTMH, LEJICHAIIPABICHHOE Pa3BUTHUE BHYTPEHHUX YOEXKIECHUN JIMYHOCTU HA
OCHOBE KIIIOUYEBBIX IIEHHOCTEM M HCTOPUYECKUX TPAOULINAN  Pa3BUTHA
OMOJOTMYECKOr0  3HaHUS, TOTOBHOCTh M  CIIOCOOHOCTh  OOyYaromuXcs
PYKOBOJCTBOBATbCSI B CBOEM  JCATENBHOCTH  LIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMHM, MPHUCYLIMMH CHCTEME OMOJOTMYECKOro 0Opa3oBaHUs, HaJIUYHUE
HKOJIOTMYECKOTO TPAaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh 1M W CTPOUTH
KU3HECHHbIEC TUTAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MpeaMeTa «Bbruonorusy T0CTUTatTCs B
€IMHCTBE Y4YeOHOW M BOCHUTATEIBHOM JEATENIBHOCTM B COOTBETCTBUHU C
TPAAULIMOHHBIMA  POCCHUMCKMMHU  COLMOKYJBTYPHBIMH, HCTOPHUYECKUMH U
JTyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, HMPHUHIATHIMA B OOILECTBE MpPAaBHIAMU H
HOpMAaMHM  TIOBEACHUS W  CIHOCOOCTBYIOT  MpoLEccaM  CAMOIIO3HAHMS,
CaMOBOCHHUTAHUSI M CaMOPa3BUTHs, Pa3BUTHUsSI BHYTPEHHEH MO3UIUHU JMYHOCTH,
IIaTPUOTHU3MA, YBAKECHHSI K 3aKOHY U IIPABONOPAIKY, YEIOBEKY TPyAa U CTapLIEMY
MOKOJICHUIO, B3aMMHOIO YBa)KEHUS, OEPEXKHOrO0 OTHOIIEHUS K KYyJIbTYPHOMY
HACIICIUIO U TPAJAUIMSAM MHOTIOHAIIMOHAIBHOTO Haponaa Poccuiickon denepannu,
MPUPOJIE U OKPYIKAIOIIEH Cpeae.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHUS YyuyeOHoro mnpeaMera «buomorus»
JOJIKHBI OTpa)kaThb TOTOBHOCTb 17} CIIOCOOHOCTH oOyJaromuxcs
PYKOBOJCTBOBAaThCsl  C(OOPMUPOBAHHON BHYTPEHHEW TO3MLIMENW JIMYHOCTH,
CHUCTEMON IIEHHOCTHBIX OpHWEHTAIMH, TMO3UTUBHBIX BHYTPEHHUX YOEXKICHUM,
COOTBETCTBYIOIIMX  TPAJAUIMOHHBIM IICHHOCTSIM  POCCHICKOTO  OOIIEeCTBa,
pacHIMPEHNE )KU3HEHHOT'O OMBITA U OIBITA IEATEIBHOCTH B IPOLIECCE PealIn3aluu
OCHOBHBIX HAIPaBJICHUHA BOCIIUTATEIbHON 1E€ATEIHOCTH, B TOM YUCIIE B YACTH:



1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIIMNA 00YJaIONMErocss Kak aKTUBHOTO
Y OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX TpaB U OO0S3aHHOCTEH, YBa)KEHHUE
3aKOHa W PABOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOM JIESITEIBHOCTH TMPU CO3JIaAHUU
y4EOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATEIbHBIX 3a/1a4, BHITIOJHEHUHU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPEIEATh COOCTBEHHYIO IIO3UIIMIO IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YYHUTHIBATh B CBOMX JCHCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMHU, KYJIbTYPHBIMUA IIEHHOCTSAMH U
COLIMAJIBHBIM I10JI0KEHUEM;

FOTOBHOCTb K COTPYAHHMYECTBY B IIPOLECCE COBMECTHOI'O BBIIIOJIHECHUS
y4eOHBIX, TIO3HABATEIBHBIX U HCCIEIOBATEIbCKUX 3aJla4y, YBAXKHUTEIHHOTO
OTHOIICHUS K MHEHHUIO OIIMOHEHTOB NPH OOCYXICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTb K T'YMaHUTApPHOW U BOJIOHTEPCKOU JEATEIIBHOCTH;

2) NIaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpMHPOBAHHOCTh POCCHICKOM rpax JaHCKOU WUJICHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHHUS K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH NEpE.
Ponunon, ropmoctu 3a cBOM Kpau, CBOKO PoauHy, CBOM S3BIK U KYJIbTYpY,
MIPOLIOE U HACTOSIIEE MHOTOHALMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJTHOMY HACIECIUIO U TAMSITHUKAM ITPUPO/IBI,
TOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCHUHCKUX YYEHBIX B CTAHOBJICHUE U
pa3BUTHE OMOJIOTHM, TMOHMMAHHS 3HAYCHHs] OWOJIOTMM B TO3HAHUM 3aKOHOB
MIPUPOJIbL, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uneiHas yoexxaEHHOCTh, TOTOBHOCTh K CIy)KeHHIO u 3amurte OTtedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUE IYXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO/1a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHICCKOTO TTOBEACHMS;

CIIOCOOHOCTh OIIEHMBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HAaHME JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOMYMBOTO OYIyIIIETO;



OTBETCTBEHHOE OTHOIICHWE K CBOWM POJMTEISM, CO3JaHMI0 CEMbH Ha
OCHOBE OCO3HAHHOT'O NMPHUHATHS LIEHHOCTEN CEMEWHOMN KU3HU B COOTBETCTBHUU C
TpaauIusiMu Hapo10B Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs ICTCTHKY ObITA, HAYIHOTO H
TEXHUYECKOTO TBOPUYECTBA, CITOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHHUI;

MMOHUMAaHNE YMOIIMOHATILHOTO BO3/ICHCTBHSI )KUBOU MTPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMIICHHE
MIPOSIBJISITH KAYECTBA TBOPUECKOU TUYHOCTH;

5) ¢usuyeckoro BocnuTaHusi, GOPMUPOBAHHUS KYJIbTYPbI 310POBbSI H
IMOLMOHAJLHOTO 0JIArONmoJy4Ynsi:

MOHUMAHUE W pealu3alus 310poBOro u 0Oe3omacHoro obpasza KU3HU
(3mopoBOoe  MUTaHUE, COONIOJICHUE TUTUCHUYECKUX TMPaBUIl U HOPM,
cOQJIaHCUPOBAHHBIN PEXUM 3aHATUH W OT/AbIXa, peryisipHas (Qusnyeckas
aKTUBHOCTH), OCPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PM3MUYECKOMY U ICUXUYECKOMY 3/10POBBIO;

MOHUMAHUE I[IEHHOCTH TpaBWI HMHAUBUAYAJLHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3/OPOBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEACTBUNA U HEMPUSITHUS BPEAHBIX MPUBBIUEK (YIOTpeOIeHuUs
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTEPCTBa, TPYA0TII00uE;

TOTOBHOCTh K aKTHBHOW JEATEIbHOCTH TEXHOJIOTHYECKON W COIMAIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, INIAHUPOBATH U CAMOCTOSATEIHLHO
BBITIOJTHATH TaKyIO JICSITEIIbHOCTB;

MHTEpEC K paznu4HbIM cepam npodhecCruoHaANbHOU EeATeTbHOCTH, YMEHUE
COBEpIlIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun U peaTu30BHIBATH
COOCTBEHHBIC KU3HCHHBIC TITAHBL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHWI0O W CaMOOOpA30OBaHHWIO Ha
MPOTSDKEHUH BCEH JKU3HU;

7) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJIOTHYECKU I11eJIecCO00pa3Hoe OTHOIIEHHWE K TPHUPOAEC KaK HCTOUYHUKY
KU3HH Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIICHHE YPOBHS SKOJOTHUECKOW KYJIbTYpPhI: TPUOOPETCHHE OIBITA
MJIAHUPOBAHMSI TIOCTYNIKOB M OIICHKM KX BO3MOXHBIX TOCIEACTBUN IS
OKPYXKaIOIEeH CpeIbl;

OCO3HAaHHUE TJIOOATLHOTO XapakTepa IKOJIOTHYECKUX MpoOJieM M MyTed HX
pEIICHMUS;



CIIOCOOHOCTh HMCIOJB30BaTh MPHOOpETaeMble MpPU H3YYCHUH OHOIOTHH
3HaHWA W YMEHHsS TpPH PEIICHUH MpPOoOJIeM, CBSI3aHHBIX C PalMOHAIBHBIM
IPUPOJIONOIB30BaHUEM  (COONIIOJIEHNE TpaBWJI  MOBEACHUS B  MPUPOJE,
HAIPaBJICHHBIX HA COXpPAaHEHHWE PABHOBECHS B HSKOCUCTEMAX, OXpaHy BHJIOB,
aKOCHCTEM, Orocdeps);

AKTUBHOE HENPUATHE JECUCTBUM, NPUHOCAIIMX BPEH  OKPYXKAKOIMIEH
MPHUPOIHON Cpejie, YMEHUE MPOTHO3MPOBATh HEOIArONMpUATHBIE YKOJOTUYECKHUE
NOCIIEACTBUS MPEANPUHUMAEMBIX IEUCTBUIN U PEAOTBPAILATh UX;

HaJIMYUeE Pa3BUTOrO SKOJOTUUECKOTO MBIIIIEHUS, SKOJIOTUYECKOM KYJIbTYpHI,
OmnbITa NEeSTENbHOCTH 3KOJIOTUYECKON HaIpaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBAThCS MU B TO3HABATEIbHON, KOMMYHHKATUBHOM M COLMAIBLHOMN
IPAKTUKE, TOTOBHOCTM K YYacTHUIO B  IPAKTUYECKOW  JEATEIBbHOCTH
HKOJIOTMYECKOI HaIlpaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKU U OOIIECTBEHHOW MPAKTHUKK, OCHOBAHHOTO Ha JAUAJIOre
KyJbTYp, CHOCOOCTBYIOIIEIO OCO3HAHUIO CBOEIO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpUICHCTBOBAHUE SI3bIKOBOM M UYUTATENIbCKOM KYJBTYpbl Kak CpEICTBa
B3aMMOJICHCTBUS MEXKIY JTHOAbMH U ITO3HAHUS MUPA;

MOHMMAaHUE CHeuuPUK OHOJIOTMM KaK HayKH, OCO3HaHUs €€ poiu B
(GbOopMUPOBaHUN PAIMOHATFHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUH IEIOCTHOTO
MPEJICTaBICHUSI 00 OKPYXAIOUIEM MHpE KaK O €IMHCTBE MPUPOJbI, YEJIOBEKa U
oOmiecTBa, B NO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEM W pELIEHUH Mpo0ieM
COXpaHEHUs1 TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTh B 3HAYMMOCTH OWOJIOTHUU JJIi COBPEMEHHOW IWBUIU3AIUU:
o0Oecrie4eHrss HOBOT'O YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3JaHHME NEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX peuiaTb PECypcHble  MPOOJEMBbl  pa3BUTHUSA
YeJI0BEYECTBA, MMOMCKA MYTEW BhIXOAA U3 II100aJbHBIX 3KOJOTHYECKHUX MPOOIEM U
o0OecrieyeHuss mepexoJa K  YCTOMYMBOMY — pPa3BUTHIO,  PaLMOHAIBHOMY
UCIIOJIb30BAaHUIO TPUPOAHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IMOJIyYEHUHM OHOJIOTUYECKUX 3HAHUU B IEJAX
MOBBIIIEHUS] OOWEH KyJIbTYpbl, E€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKIMOHAIBHON IPaMOTHOCTH O0yYarommxcs, GopMupyemMoit
IIPU U3Y4EHUH OMOJIOTUY;

NOHMMAHUE CYLUTHOCTU METOAOB MO3HAHUs, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIOJIb30BaTh IIOJy4yaeMble 3HAHUS JJIs aHajuu3a MU
OOBSICHEHUS SIBJICHUN OKPYKAIOIIETO MUPa M MPOUCXOANINX B HEM M3MEHEHUH,



YMEHUE JenaTb OOOCHOBAHHBIE 3AKIIOYEHUS HA OCHOBE HAay4YHBIX (DAKTOB M
MMEIOIIUXCS JAHHBIX C LENbIO MMOTYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BAaTh OMOJIOIMYECKUE 3HAHUS IS
pelieHus npobiieM B PeabHBIX )KU3HEHHBIX CUTYAILINSIX;

OCO3HAaHME LIEHHOCTH HAyYHOWU AEATEIIbHOCTH, TOTOBHOCTH OCYILECTBIISITH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTD NHINBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh UM  CIHOCOOHOCTH K  HENpPEpPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJIyYEHHIO HOBBIX 3HAaHUI 1O OMOJNOrMH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe pe3yabTaThl OCBOCHUS yueOHOro npeamera «buonorus»
BKJIIOYAIOT: 3HAYMMBbIe IS (HOPMHUPOBAHUS MHUPOBO33PEHHUS OOYHAIOIINXCS
MEXIUCIUTUTMHAPHBIE (MEKIIPEMETHBIEC) 0OIEHAYUYHbIE TTOHSTHS, OTPAKAIOIIHNE
I[EIOCTHOCTh HAY4YHOM KapTUHBI MHUpa U cHenuduKy METOJI0B MO3HAHUS,
HCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPIrus, SABJICHUE, MPOIiecC,
cUCTeMa, Hay4YHBIM (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUsI,
UCCIeIOBaHMe,  HAONIOJCHHE, W3MEpPEHHEe, OKCIEPUMEHT U  JPYTHUX),
yHUBEpCAJIbHbIE Yy4eOHble JeHCTBUA (ITO3HABATENbHBIC, KOMMYHUKATHUBHBEIE,

PEryJISITUBHBIE), o0ecreynBaroye (dbopmHpoBaHUe (YyHKIHOHATBHOM
ITPaMOTHOCTH ¥ COLMAJBHOM KOMIIETEHIIMM OOYYaroIUXCsi, CIOCOOHOCTH
00yyaromuxcs UCIIO0JIb30BaTh OCBOCHHBIC MEXIMCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHUSI W yHUBEpPCAIbHbIE Yy4eOHbIE JCHCTBUA B
MO3HABATEJILHON M COLIMAIbLHON MIPAKTUKE.

MeramnpeaMeTHbIe PE3yIbTaThl OCBOCHHUS IPOTPAMMBI CPEIHETO O0OIIEero
00pa3oBaHUsl TOKHBI OTPAKATh:

OBiaseHue  yHMBEpPCAJbHBIMH  YYeOHBIMH  TO3HABATEJbHBIMH
AEeCTBUAMM:

1) 6a30Bble JOrMYeCKHE TeHCTBUSA:

CaMOCTOATENILHO  (OpMyJIMpOBaTH W aKTyalU3HpOBaTh  IPoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCIIOJIb30BaTh TNPU OCBOCHUU 3HAHUU TMPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananuza, cuHTE3a, CpaBHEHHUA, Kiaccuukanuu, 0OOOIIEHUSs), PACKPHIBATH
CMBICIT OWOJIOTHYECKUX TOHATHH (BBIACIATH WX XapaKTEepHbIE MPU3HAKH,
YCTaHABIWBATH CBSI3U C APYTHMH MOHATHIMH ),

OTpEeNeNATh IENH ACATEIHHOCTH, 3a/aBas MapaMeTpbl W KPUTECPUU WX
JTOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTU C TOCTABICHHBIMU LIEIISIMU;



MCIIOJIb30BaTh OMOJIOTMYECKUE MTOHATHUS 11 0ObSICHEHUS (DAKTOB U SABJICHUM
KVUBOU MPUPOJBL;

CTPOUTb JIOTMUECKUE pACCYXKIACHUsI (MHIYKTUBHBIE, JEAyKTHBHBIE, IIO
aHaJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYMSI B paccMaTpUBAEMBbIX
SABIICHUAX, (DOPMYITHPOBATH BHIBOJBI U 3aKIIOUCHUS;

MPUMEHATh  CXEMHO-MOJIENIbHBIE  CpeAcTBa Uil IPEACTaBIICHUA
CYIIECTBEHHBIX CBSI3€H M OTHOILICHUH B M3y4aeMbIX OMOIIOTUYECKUX OOBEKTax, a
TaK)K€  NPOTUBOPEYMM  PA3HOTO  pOAA,  BBIABICHHBIX B Pa3jIU4HBIX
MH(GOPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IUJIaH PELIEHUs MPOOJIEMBbI ¢ YUYETOM aHAIM3a UMEIOIINXCA
MaTepUaIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B  JE€ATEIBHOCTb, OLEHUBATH COOTBETCTBHE
PE3yNbTATOB LIEJSAM, OLICHUBATh PUCKHU ITOCJIEICTBUN JEATEIbHOCTH;

KOOpAUHUPOBAaTh M  BBINOJHATH pabOTy B  YCIOBHUSIX PEAIbHOIO,
BUPTYaJIbHOI'O 1 KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TIPU PELIEHUH )KM3HEHHBIX MTPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE AeiiCTBUSA:

BJIa/IETh HAaBbIKaMU Y4EOHO-HCCIIEA0BATEIbCKON U TPOEKTHOM J1€ATENbHOCTH,
HaBbIKAMHU  pa3pelieHuss OpodsieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOATENIbHOMY  TOMCKY  METOJOB  pEUIeHUS MPAaKTUYECKUX  3ajad,
MIPUMEHEHUIO PA3JIMYHBIX METO/IOB MTO3HAHMUS;

WCIIOJIB30BaTh PA3JIMYHBIE BHUJBI JIEATEIBHOCTU II0 TOJYYEHHIO HOBOIO
3HaHUA, €ro HUHTEpIpETalnu, MNPeoOpa3OBaHUIO W IMPUMEHEHHIO B YYEOHBIX
CUTYaIUsAX, B TOM YHUCJIE TIPH CO3JaHUH YIEOHBIX U COITUAIBHBIX TPOCKTOB;

(dbopMHpOBaTh HAYYHBII THIT MBIIIUICHUS, BIaIeTh HAYYHOU TEPMUHOJIOTHUEH,
KJIFOUEBBIMHU MTOHATUSAMH U METOAAMU;

CTaBUTb W (QOPMYJIUPOBAaTH COOCTBEHHBIE 3alayd B 0Opa3oBaTENbHOMU
NESATENbHOCTH U KU3HEHHBIX CUTYaLUSX;

BBISIBJIATh TPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTaTh THUIIOTE3Yy €€ PELICHHs, HaXOAWTh apryMEHTHl I J0Ka3aTelIbCTBa
CBOMX YTBEPXKJICHHMI, 3a/1aBaTh NapaMeTPbl U KPUTEPUHN PELLICHHUS,

aHAIM3UPOBAaTh IIOJIyYEHHBIE B XOJAE PEIICHMs 3a1add pe3yibTaThl,
KPUTUYECKH OLIEHUBATh UX IOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

OCYILIECTBIISITh LI€JICHANPABICHHBIA MOUCK MEPEHOCa CPEACTB U CIOCOOOB
JEeNCTBUSI B IPO(PECCUOHAIBHYIO CPELY;



YMETh MEPEHOCUTh 3HAHHWS B IO3HABATEIBHYIO M MPAKTUYCCKYIO OOIacTH
KU3HEICATCITLHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTEeH;

BBIJIBUTATh HOBBIE WJCH, Mpejlararb OPUTHHAIBHBIC MOAXObl U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a9H, JOITYCKAIOIIHNE aTbTEPHATUBHBIC PEIICHU.

3) pabora ¢ uHpopmMaumeii:

OpPHUCHTHUPOBAThCA B PA3IUYHBIX HCTOYHHMKAX WH(popManuu (TEKCTe
y4eOHOTO MOCOOUsI, HAyUYHO-TIOMYJISIPHON JIUTEPATYPE, OMOIOTHUECKUX CIOBAPSIX
U CIPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHbBIX, B VIHTepHeTe), aHAIM3UPOBATh
uHOOPMAITMIO PA3IUYHBIX BHIOB H (HOPM TPEACTABICHHUSA, KPUTHUECKH
OIICHUBATh €€ TOCTOBEPHOCTh U HEITPOTHBOPECUNBOCTH;

(bopMyIMpOBaTh 3aMPOCHl U MPUMEHATh PA3JIUYHBIE METOJIBI IIPU TIOUCKE U
otOope OMOoJIOrnYecKo MHPpOpMaIUKU, HEOOXOAUMOM JIJIsl BHITIOJHEHUST Y4€OHBIX
3ajay;

mpruoOpeTaTh OMBIT HCIOIL30BAHMS WH()OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh  KYJBTYPY  aAKTHBHOTO  HCIIOJb30BAHUS
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTUMAIIbHYIO  (OpMy  TMpeacTaBiICHUS
ounonornyeckor nHGopmaluu (cxemsl, rpaduKu, TUArpaMMbl, TAOTUIBI, PUCYHKU
H Jpyroe);

WCIIOJIB30BaTh HAYYHBIM S3BIK B Ka4eCTBE CpeAcTBa mpu paboTe ¢
ouonornyeckod uHGOpMALMEH: TNPUMEHATh XUMHUYECKHE, (U3HUECKHE U
MaTeMaTU4YeCKHe 3HAKH M CUMBOJBI, (HopMylibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIONB30BaTh M MpeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKUE  CPEACTBA
HaTJISITHOCTH;

BIIAJICTh ~ HaBBIKAMHM  pAacloO3HABaHMS W 3alIUTBl  MHPOPMAIIUH,
nH(}OpPMAITMOHHOM 6€30MaCHOCTH JIMYHOCTH.

OBj1aieHHe YHHBEPCAJIbHBIME KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) oOmenue:

OCYIIECTBJISTh KOMMYHHUKAIMM BO BceX cdepax IKU3HH, AaKTUBHO
y4acTBOBaTh B JHAJIOT€ WM JIUCKYCCHUM TIO CYIIECTBY OOCYXIAaeMOUW TEMBI
(ymMeHue 3a71aBaTh BOIIPOCHI, BEICKA3bIBATh CY>KJIEHUS OTHOCUTEIILHO BHITIOJHEHUS
mpeayiaracMoi  3aa4i, YYWUTHIBAaTh HMHTEPECHl W COTJIACOBAHHOCTH ITO3HITHHA
JIPYTUX YIACTHUKOB AUAIIOTA W JUCKYCCUN);

pacno3HaBaTh HEBEpOAJIbHBIC CPEJCTBA OOIICHHUS, MOHUMATh 3HAUYCHHE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(MIUKTHBIX CHUTYaIIHH,
YMETh CMSITYaTh KOH(JIMKTHI U BECTH MEPETOBOPHI;



BIIAJICTh PA3IMIHBIMK CITIOCOOaMU OOIIEHUS M B3aUMOJACHCTBUS, IIOHUMATh
HaMEpEeHUsl JIPYTHX JIIOJel, MPOSIBIATh YBAXUTEIbHOE OTHOIIEHHE K
co0eceTHUKY U B KOPPEKTHOU PopMe hopMyTupoBaTh CBOM BO3PAKEHNUS,

Pa3BEPHYTO M JOTUYHO H3JaraThb CBOKO TOYKY 3PEHHUSI C MCIOJIb30BAHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMeCTHasA AesSITeJIbHOCTD:

MMOHKUMATh U UCIOJIL30BaTh MPEUMYIIECTBA KOMAHJAHOW W MHAUBUYyaTbHON
paboThl  TPU  pEIICHWH  OMOJIOTHYECKOM  MpoOsieMbl,  0OOCHOBBIBATh
HEO0OXOAMMOCTh MPUMEHEHUS TPYIIIOBLIX (GOPM B3aMMOJICHCTBUS TIPU PEIICHUU
y4eOHOI 3a/1auu;

BBIOMPATh TEMATUKY M METOIbI COBMECTHBIX JCHCTBUH C y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKI0T0 YJIEHA KOJIJIEKTUBA;

MPUHAMATh 1€IM COBMECTHOM [IEATEIIbHOCTH, OpPraHU30BbIBaTh U
KOOPAMHUPOBATh JCUCTBUS MO €€ JOCTHXKEHUIO: COCTaBIISTh IUIAH ACHCTBHIA,
pacmpenensiaTh poiid ¢ Y4€TOM MHEHUH Y4YaCTHHUKOB, OOCYXKIaTh pPE3yJIbTaThl
COBMECTHOH paboTHI;

OIICHMBAaTh KA4y€CTBO CBOEro BKJIAJa M KaXKIOrO YYaCTHHMKA KOMAaHIbI B
001Ut pe3ysbTaT Mo pa3padoTaHHBIM KPUTEPHUSIM;

MpeiaraTb HOBBIE TIPOEKTHI, OLIEHUBATh HJAEU C TMO3ULHUH HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh TO3UTUBHOE CTPATETUYECKOE TIOBEJICHUE B Pa3IMUYHBIX
CUTYaIMSIX, IPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJ1ajieHNe YHUBEPCAJIbHBIMHU PEryJSITUBHBIMU A€fiCTBUSIMM:

1) camoopranusanus:

WCITOJIB30BaTh OWOJIOTHYCCKUE 3HAHWS IS BBISIBICHHUS TMPOOJIIEM W WX
pelieHns B )KU3HEHHBIX U YYCOHBIX CUTYaIIHIX;

BBHIOMPATh Ha OCHOBE OHOJIOTMUECKMX 3HAHWM I1IeJIEBbIE M CMBICJIOBBIC
YCTAHOBKHM B CBOUX JICMCTBUSIX U MOCTYIKaxX MO OTHOIIEHUIO K KUBOW MPUPOJIE,
CBOEMY 3JIOPOBBIO U 3JTOPOBBIO OKPYKAIOIIHX;

CaMOCTOSITEIIbHO OCYLIECTBIIATH MMO3HABATEIbHYIO JEATEIIbHOCTD, BBISBIISITH
poOJIEMBbI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1aUul B 00pa30oBaTEIbLHOM
NEATEIbHOCTH U JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTaBJISITh IUJIaH PEIICHUS NPoOJeMbl C  Y4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOYTCHUN;

JlaBaTh OLICHKY HOBBIM CUTYalIMsIM;

pacHIMPATh pAMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHUIH;

JieaTh OCO3HAHHBIN BBHIOOP, apTYMEHTHPOBAThH €0, OpaTh OTBETCTBEHHOCTH
3a peIlCHHUE;



OLICHUBATh NPHUOOPETEHHBIN OTIBIT;

CcocoO0CTBOBAaTh (DOPMUPOBAHHMIO M MPOSIBICHUIO HIMPOKOW SPYIULUU B
pa3HbIX 0O0JacTsIX 3HAHWN, MOCTOSHHO MOBBIIATH CBOM 0OOpa30BaTENbHBIA U
KYJIbTYPHBIN YPOBEHB.

2) CAMOKOHTPO.Ib:

J1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIa/JIE€Th HAaBBIKAMU  [103HABAaTENbHOM  peQUIeKCMM Kak  OCO3HaHMs
COBEPIIAEMBIX JCUCTBUH W MBICIUTENBHBIX IPOLECCOB, MX pPE3YyJbTaTOB H
OCHOBAHUH, MCIOJIB30BaTh MPUEMBI peICKCUH ISl OIICHKH CHUTYaIlllH, BbIOOpa
BEPHOT'0 PELICHUS;

YMETb OLICHMBAaThb PHUCKUM W CBOEBPEMEHHO NPHUHHUMATh PEIICHUS MO0 HX
CHUKEHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTBhl JPYTUX IpPU aHAJIU3E PE3YJIbTATOB
NEeSATENbHOCTH;

3) npuHsATHE Ce0HA M APYTUX:

IPUHUMATH Ce0sl, MOHUMAsi CBOU HEIOCTATKU U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI M apryMEHTBhl JPYTUX IpPU aHAJIN3E PE3YJIbTATOB
NEATENbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MHUP C MTO3ULIUU JPYTrOro YeJ0BEKa.

HPEIMETHBIE PE3YJIBTATDI

[IpenmetHble pe3ynbrarhl ocBoeHus mnporpaMmbl COO mo Ouosoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT CHeNUPUIECKUE ISl y4eOHOro TpeaMeTa
«buonorus» HayuyHbIe 3HAHUS, YMEHHS U CIIOCOOBI NEWCTBUN IO OCBOCHHIO,
MHTEPIIPETAIIMH U TPe0OPa30BAHUIO 3HAHHM, BUABI JEATEIHHOCTH MO MOJTYYCHHIO
HOBOTO 3HAHUS W NMPUMEHEHHUIO 3HAHUW B Pa3IMYHBIX YUEOHBIX CUTyalMsX, a
TaKk)kK€ B pealbHBIX >KU3HEHHBIX CUTYyallUsX, CBSI3aHHBIX C Ouosorueil. B
porpaMMe IpeaMeTHbIC Pe3yabTaThl IPEICTABICHBI IO TOAaM 00yUYEeHHUS.

[IpeameTHBIC pe3ybTaThl OCBOSHUS y4ueOHOTO mpeamera «buomorus» 6 10
Knacce NOJKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTH 3HAHUI O MECTE U POJIK OMOJIOTUU B CUCTEME HAyYHOTO
3HAaHUSA E€CTECTBEHHBIX HayK, B (OPMHpPOBAaHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpPa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJ€ POCCHMCKUX H
3apyOexKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OHONOTHH, (HYHKIMOHAIBHOM
I'PaMOTHOCTH Y€JIOBEKA JUIsl PELIEHUS )KU3HEHHBIX 3a1a4;



YMEHHE PacKpbIBaTh COJAEp)KaHUE OWOIIOTUYECKUX TEPMHHOB U TOHSATHI:
KU3Hb, KJIETKa, OpraHu3M, MeTa0oiau3M (OOMEH BEIEeCTB M MPEBpAICHUE
SHEPruM), TOMEOCTa3 (CaMOpPETyYJISLUs), YPOBHEBASI OPraHU3ALINS )KUBBIX CUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOIYKIIHS), HACIEICTBEHHOCTh, N3MEHUNBOCTb, POCT
Y Pa3BUTHUE;

yMEHHE W3IaraTh OWOJOTHYecKHe Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAs, LEHTpaJbHAs JOrMa MOJIEKYJSIpHOM Ouosiornn), 3akoHbl (I
Mennens, T. Moprana, H. M. BaBuiioBa) u yuenus (o 1eHTpax MHOTo00Opas3usi u
IIPOUCXOXKACHUS KynbTypHbIX pacTenuid H. V. BaBuiosa), onpenensts rpaHuibl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHE BJIAJIETh METOJaMH HAYyYHOTO MO3HAHUS B OWMOJIOTUW: HAONIOICHNE
Y ONMCAHUE JKMBBIX CUCTEM, MPOLECCOB U SIBJICHUM, OpraHU3alys U MPOBEACHUE
OMOJIOTMYECKOTO0  AKCIEPUMEHTa,  BBIJIBW)KEHUE  THUIIOTE3bl,  BbISBICHHE
3aBHCHUMOCTH MEXIY HCCIEIyeMbIMU BEJIUYMHAMH, OOBSCHEHUE IOTYYEHHbBIX
pE3yNbTaTOB, HUCIOIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPU M 3aKOHOB, YMEHHE
JIe1aTh BHIBOJbI HA OCHOBAHUY MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJIEIATh CYLIECTBEHHBIE IPU3HAKA BUPYCOB, KIETOK IPOKAPUOT U
SYKapuoT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHA BEILECTB M IPEBPAIICHUS YHEPTHH B KJIETKE, (POTOCUHTE3A,
MJIACTUYECKOTO W DHEPreTHYecKoro oOMEeHa, XEMOCHMHTE3a, MHTO03a, Meio3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHHS, WHAMBUAYAJbHOTO PAa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSATH MOJTYYEHHbIE 3HAHUS JJI1 OOBSICHEHUS OMOIOrMYECKUX
IIPOLIECCOB U SIBJIICHUM, U1 NPUHATHSA MPAKTHYECKUX PEIICHUH B NOBCEIHEBHOMU
AKU3HH C LEIpl0 olecrieyeHus: O€30MaCHOCTH CBOETO 3/I0POBbS U 30POBbA
OKpY)XaIOIIUX  JIIOAEH, COONIONEHHS HOPM TIPaMOTHOIO TOBEJACHUS B
OKpYy>Karollled IpUpPOIHON cpene, MOHMMaHue HEOOXOAMMOCTH MCIIOJIb30BAHMS
JOCTHKEHU COBPEMEHHOW OMONOrMM M OMOTEXHOJOTHH Il pPaliOHAIBLHOTO
MPUPOJONOIb30BAHMS;

YMEHUE pEIIaTh JJEMEHTAapHbIE TEHETUYECKHME 3aJadyd Ha MOHO- H
OUTHOPUIHOE CKpEIMBAaHUE, CLEIJICHHOE HACIEJI0BAaHUE, COCTABIIATH CXEMBI
MOHOTHOPUAHOTO CKPEUIMBaHUS JUIsl IPEICKa3aHMs HACJIEOBaHUs IIPU3HAKOB y
OpraHU3MOB;

yYMEHHE BBITIONHATH JTAOOpaTOpHBIE M MPaKTHYEeCKHe paboThl, COONI0NATH
npaBuja npu padbore ¢ yueOHBIM U TA00PaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh W MHTEPHPETUPOBATH HH(OpPMALIHIO
OMOJIOTMUYECKOTO COAEpKAaHMsI, BKJIIOYAIONIYI0 IICEBJIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MacCOBOM MH(OpMALINK, HAYYHO-TTOMYJISIPHBIE



MaTepuaibl), 3THUYECKHUE aCHEKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIIEHUS,
000011251 OMONOrMUECKY0 MH(OPMALIMIO U3 HECKOJIBKUX UCTOYHHKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUHHBIN anmapat OMOJIOTHH.

[IpeameTHBIC pe3yibTaThl OCBOEHUS y4ueOHOTO mpeamera «buonorus» 6 11
Kacce NOJKHBI OTPAXKaTh:

c(OpPMHUPOBAHHOCTH 3HAHUI O MECTE U POJIK OMOJIOTUU B CUCTEME HAYyYHOTO
3HAHUSA E€CTECTBEHHBIX HayK, B (OPMHpPOBAaHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOU KapTUHBI MHpPa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJ€ POCCHMCKUX H
3apyOeXHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OMONOTHH, (HYHKIMOHAIHLHOM
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS )KU3HEHHBIX 3a1a4;

YMEHHME PACKpPbIBAaTh COJAEpKaHUE OUOJOTHUYECKUX TEPMHHOB U TMOHSATHUI:
BU/I, IOMYJISILUS, TEHO(OH I, 3BOJIIOLUS, IBUKYIIUE CUJIbl ((PaKTOPBI) 3BOJIIOLUY,
MPHUCTIOCOOJICHHOCTh OPTaHMU3MOB, BHI000pa30BaHUE, IKOIOTUYECKHE (AKTOPHI,
HKOCUCTEMA, MPOAYLEHTHl, KOHCYMEHTBI, pEIyLEHTbl, €N MHUTAHMUS,
AKOJIOTHYECKas MupamMuaa, OMoreoleHos, ouocdepa;

yMEHHME Wu3JaraTb OHOJIOTUYECKHE TEOpuu (3BONIOLMOHHAs Teopus Y.
JlapBUHA, CHHTETUYECKash TEOpUS HBOJIIOLMHK), 3aKOHbl U 3aKOHOMEPHOCTH
(3aponprieBoro cxoactsa K. M. bapa, yepenoBaHusi riaBHbIX HANpaBlICHUA H
myteit sBomonmu A. H. CeeprioBa, yuenus o 6uochepe B. M. Bepraackoro),
ONPENENATh TPAHULIBI UX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHE BJIAJETh METOAAMHM HAYYHOI'O MO3HAHUS B OMOJIOTHU: HAOJIOJECHUE
Y ONHCAHUE >KUBBIX CUCTEM, MPOLECCOB U SIBJICHUM, OpraHU3alys U MPOBEACHUE
OMOJOTMYECKOTO0  DKCIEPHMEHTa,  BBIIABIKEHHE  TUIIOTE3bl,  BBHISBJICHHE
3aBHCHUMOCTH MEXIY HCCIEIyeMbIMU BEJIWYMHAMH, OOBSCHEHUE IOITYYEHHbIX
PE3yNbTATOB, HUCIIOIB30BAHHBIX HAYYHBIX NOHSATHH, TEOPUM U 3aKOHOB, YMECHHE
JIe1aTh BHIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBLACIATh CYIIECTBEHHBIE MPU3HAKA CTPOCHHUSI OHOJIOTHYECKUX
OOBEKTOB: BHJIOB, NOMYJSILHUM, NPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreOLEeHO30B U DKOCHCTEM, OCOOEHHOCTH IIPOLECCOB: HACIEICTBEHHOM
M3MEHUYUBOCTH, €CTECTBEHHOr0 OTOOpa, BUI000pa30BaHMsl, IPUCIIOCOOIEHHOCTH
OpPraHM3MOB, JEWUCTBUSA JKOJOTUYECKUX (HAaKTOPOB HA OPTaHU3MBI, MEpPEeHOCa
BEIIECTB M TMOTOKA JHEPrUU B 3KOCHCTEMaX, AHTPONOIE€HHBIX HM3MEHEHUU B
HKOCHCTEMAaxX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB U OHOT€OXUMUYECKUX
IIUKJIOB B Omocdepe;

YMEHHME MPUMEHSAThH MOJTYYCHHbIE 3HAHUS AJI1 OOBSICHEHUS OMOIOrMYECKUX
IIPOLIECCOB U SIBJICHUM, I NPUHATHSA MPAKTHYECKUX PEIICHUH B NOBCEIHEBHOMU



KU3HH C LEIpl0 olecrieyeHus: O€30MaCHOCTU CBOETO 3/I0POBbS U 30POBbA
OKPYXAIOIUX JIOJIed, COOJIOJEHUST HOPM TIPaMOTHOrO TIOBEJIEHUS B
OKpYy>Karolled IpUpPOIHON cpene, MOHMMaHue HEOOXOAMMOCTH MCIIOJIb30BAHMS
JTOCTH>KEHUM COBPEMEHHOM OMOJIOTHY JJI PAllMOHAIBHOTO MPUPOIOTIOIBE30BAHMS;

YMEHHUE pelllaTh AIEMEHTapHbIE OMOJOTMYECKUE 33/1a4, COCTABISATh CXEMBI
MepeHoca BEIIECTB U SHEPTUM B IKOCUCTEMAaX (LIeTH MUTaHUs);

yYMEHHE BBITIONHATH JTAOOpaTOpHBIE M MPaKTHYEeCKHe paboThl, COONI0NATH
npaBuja npu padbore ¢ yueOHBIM U TA00paTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIEHWBATh U MHTEPIPETUPOBATH HH(OOpPMAIUIO
OMOJIOTHYECKOTO COACpKAHMS, BKIIOYAIONIYI0 TICEBJIOHAYYHBIC 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MacCOBOM MH(OpPMALINN, HAYYHO-TTOMYJISIPHEIE
Marepuaibl), paccMaTpuBaTh  VIOOAJIbHBIE  DKOJOTMUECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3ULUIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IHCBMEHHBIE M YCTHBIE COOOIEHUS,
0000111ast OMOTOTHYECKYI0 WH(DOPMAITHIO W3 HECKOJIBKUX MCTOYHHKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUHHBIN anmapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosnyecTBo 4acoB DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne n/m P Kontpoabn | IlpakTuueck (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
ble padoThI ue padboTbl
pecypchbl
bubmuoreka [JOK
1 b 2 0.5
HMOJTOTHA KK Hayka https://m.edsoo.ru/7f41¢292
2 JKuBbl€ cUCTEMBI M X OpraHu3anus 1 bubmmorexa [TOK
p . https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
3 X i 8 1 1
MMUYECKHUI COCTaB U CTPOCHHUE KIETKU hitps://m.edsoo.ru/ 741292
bu6mmorexa [{OK
4 XK 6
HSHEACATEIRHOCTD KICTIH https://m.edsoo.ru/7f41c292
5 PasMHOXKeHUE U MTHAMBUYAIBHOE 5 1 bubnnorexa [HOK
pa3BUTHE OPTraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M N3MEHYHNBOCTH g 1 15 bubmuoreka [JOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
. Cenekiust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
P 1 1
8 C3CPBHOE BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 14 3 4
I[TPOT'PAMME



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

11 KVIACC

KoimuecTBo yacoB DJIEeKTPOHHbIE
HanmeHoBaHue pa3aesioB U TEM uudpoBbIe
Ne n/m P Kontpoiabusl | IIpakTnuecku (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
e padoThbl e padoThl
pecypchl
1 DBOJIONUOHHAS OUOJIOT U 9 1 1 bubnnorexa [IOK
https://m.edsoo.ru/7f41cc74
) Bo3HMKHOBEHUE U pa3BUTHE )KU3HU HA 9 1 0.5 bubnuorexa [JOK
3emie ) https://m.edsoo.ru/7f41cc74
3 OpraHu3MEbl B OKpY Karolas cpeia 5 1 bubmmorexa HOK
p Py t pei https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
4 o 9
Coo01I1ecTBa M 3KOJIOTHYECKHE CHCTEMBI https://m.cdsoo.ru/ 741 ccT4
bu6mmorexa [{OK
P 2 1
> C3CPBHOC BpeM https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 2.5



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

HOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuectBo yacos
Jara DJIeKTPOHHbBbIE IU(POBLIE
Nen/m | Tema ypoka Konrpon | TIlpaktude | yayge | ofpasoBarenbbie
Bcero bHbIE cKHe — pecypebl
padoTsbl padoThbI
bubmuoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUS KUBOU TPUPOJIBI.
) [IpakTrueckas padora Ne 1 | 0.5 bubnnorexa [HOK
«Mcnonp30BaHKe pa3IMYHbIX METOJIOB MPHU ' https://m.edsoo.ru/863e6122
U3YYEHUU OMOJOTHYECKUX OOBEKTOBY
3 buonorrnueckue cuctemsbl, IPOLIECCHI U UX | bubnuorexa [JOK
U3y4YEHUE https://m.edsoo.ru/863e6564
4 XuMHUECcKul cocTaB KiIeTku. Boga u 1 bubnuorexa [JOK
MHUHEpAJIbHBIE CONU https://m.edsoo.ru/863e674¢
5 Bbenku. CoctaB u cTpoeHue 6eIKoB 1 bubmorexa HOK

https://m.eds00.ru/863e6b72



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

®epMeHThl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas pabora Ne 1

bu6mmoreka [{OK

6 «3ydyeHune KaTaJauTU4eCKON akTUBHOCTH 0.5
https://m.edsoo.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUJIa3bl UK
KaTaJiasbl)»
bu6mmoreka [{OK
7 VYraesonawl. JInmmae
A A https://m.eds00.ru/863e¢6870
bu6mmoreka [{OK
8 Hyxneunossie kucinotel. ATO
y https://m.edsoo.ru/863e6d5¢
9 KoHTposibHas paboTa no Teme «XMMUYECKUit bubnuorexa [JOK
COCTaB KAETKN» https://m.edso0.ru/863e6¢e88
Hcropust u METOIbI N3YUEHHS KIIETKU.
10 Knerounas teopusaKinerka kak nenocrHas
’)KHBas CUCTEMa
CrpoeHnue 3yKapuOTUYECKON KIIETKH.
JlaboparopHas pabota Ne 2 «13yueHue
. bubmuoreka [JOK
CTPOCHHUSI KJIETOK PaCTCHUM, )KHBOTHBIX,
11 oUBOB 1 GAKTEPII IO MIKDOCKOLOM Ha 0.5 https://m.eds00.ru/863e6ff0
P P A P https://m.edso0.ru/863¢e716¢
TOTOBBIX MUKpOTIpErapaTax u ux
OITMCaHHUEY
bubnuoreka IHOK
12 OO0OMeH BeleCTB WM META00IN3M 1

https://m.edso00.ru/863e766¢



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

bubmuoreka [JOK

13 doTtocuHTE3. XEMOCHHTE3
https://m.edsoo.ru/863e7c¢98
bubmuoreka [JOK
14 9 i 00
HEPTCTHHECKHI OOMEH https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [lenenue
KieTku. Muros. Jlabopatopuas padora Ne 3
15 «Habmronenrne MuTO3a B KJIIETKAX KOHYHKA 0.5 bubnmorera [TOK
a ' https://m.edsoo.ru/863e7dc4
KOpEIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpenaparax»
16 buocunTes O6enka. Peakuust MmaTpuaHOTO bubmuoreka [JOK
CHUHTE3a https://m.edsoo.ru/863e796¢
b K
17 Tpancusnus — OuocuHTE3 OENKa nosmorexa O
https://m.edsoo.ru/863e796¢
bubmuoreka [JOK
18 H —
eKJIETOYHbIE ()OPMBI KU3HH — BUPYCHI https://m.cdsoo.ru/863¢7540
bu6mmoreka [IOK
19 ®opMbl pa3MHOKEHHSI OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢
20 Meitos bubmuoreka [JOK

https://m.edsoo.ru/863e7f4a



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

OO6pa3oBaHue U pa3BUTHE MOJOBBIX KIETOK.
OmnogotBopenue. JlabopaTopHas pabora

bu6mmoreka [{OK

21 0.5
Ne 4 «A3yueHue cTpoeHHUsI MOJOBBIX KIIETOK https://m.edsoo.ru/863e81b6
Ha TOTOBBIX MHKpOIIpenapaTax»
22 NaauBuayaabHOE pa3BUTHE OPTaHU3MOB bubmmorera [TOK
HHBHAY P P https://m.edsoo.ru/863e8436
7 ['eneTnka — HayKa O HacJleICTBEHHOCTH U bubnmnorexa [JOK
U3MEHYUBOCTHU https://m.edsoo.ru/863e8612
24 3aKOHOMEPHOCTH HACJIEI0BaHUS bubnnorexa [IOK
MPU3HAKOB. MOHOTHOPHIHOE CKPEIIUBaHUE https://m.edsoo.ru/863e8878
)5 JurubpunHoe cKpenBanue. 3aKoH bub6nuoreka [IOK
HE3aBUCUMOI'0 HACJIEIOBaHUSA IIPU3HAKOB https://m.edsoo.ru/863e89a4
CuenieHHOe HaclleJOBaHUE TPU3HAKOB.
JlaboparopHas padota Ne 5 «M3yuenue
26 e3 JII:TaTIZ)B M(f)HOFI/I6 UTHOTO I/}IIq 0.5 Bubmmorexa LIOK
pesy pH ' https://m.eds00.ru/863e8c60
TUTHOPHUTHOTO CKPEITUBAHUS Y APO30(HITBI
Ha TOTOBBIX MUKpOIIpErapaTax»
7 I'eneruka nona. Hacnegosanue npu3HaKkos, bubnuorexa [JOK

CHOCIINICHHBIX C ITIOJIOM

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



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

H3menunBocTs. HenacneacTeeHnHas
M3MEHYUBOCTh. JIabopaTopHas pabora Ne 6.
Nzyuenune MmoaupukanmoHHON

bu6mmoreka [{OK

28 0.5
W3MEHYMBOCTH, IIOCTPOECHUE https://m.edsoo.ru/863e8efe
BapUAIMOHHOTO PsiJia U BapUALIMOHHOMN
KpHUBOW»

HacnencrBenHas "3MEHYMBOCTbD.

29 JlabopaTtopHnast pabora Ne 7. «Ananu3 0.5 bubnuorexa [JOK
MyTalui y 1po30(UIIbl HA TOTOBBIX ) https://m.edsoo.ru/863e8efe
MHUKpoOnpenapaTax»

bubmuoreka [JOK
30 ['enetuka yenoBeka
https://m.edso0o0.1ru/863e8d78
KoHTponbHas pabora 1o Teme

31 «HacnencTBeHHOCTh U U3BMEHYMBOCTD
OpraHu3MOBY (PEIICHUE T€eHETUYECKUX
3a/1a4)

32 Cenekius Kak HayKa U IIpolece bubmmorexa [TOK

Y P https://m.edsoo.ru/863¢9214
MeTtoibl U JOCTUAKEHUS CEIICKIIMHU
33 buoTexHnosnorus kak oTpaciab NpoOU3BOACTBA bubmorexa HOK
. P P https://m.edsoo.ru/863¢9214
pacTeHUH U KUBOTHBIX
bubnuorexa [JOK
34 MpomerKyTOYHaA aTTecTaums I

https://m.edsoo.ru/863€¢9336



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

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KVIACC

KoaunuecTBo yacoB

Jara DJIeKTpPOHHbBIE N (POBLIE
Nen/m | Tema ypoka Koutpon | IHpaktuie | ,ovqe | ofpazoatesbhble
Bcero bHBIE CKHe — pecypes
padoThI padoThI
1 DBOJIIOLHS U METOJIBI €€ U3yUEHUS 1 bubmmorexa [JOK
H A v https://m.edsoo.ru/863ea20e
) Hcropus pa3BUTHS IPEACTaBICHAN 00 | bubnuoreka [IOK
3BOJIIOLUA https://m.edsoo.ru/863e9570
bubmuoreka [JOK
3 Mukpo3Bo:It0 1
HIPOIBOTIOLIA https://m.edsoo.ru/863e9cle
[Tomynsimus Kak aIeMeHTapHasi eIuHUIA
4 BUa ¥ sBomoIun. Jlaboparopuas pabora | 0.5 bubnuorexa [JOK
Ne 1 «CpaBHeHUE BUIOB 110 ) https://m.eds00.1ru/863e¢99¢6
MOP(}OITOTHIeCKOMY KPUTEPHIO)
5 JIBUoKyIire cuibl (371ieMEeHTapHbIe 1 bubnmnorexa [JOK
(haKTOpHI) IBOTIOLIUU https://m.edsoo.ru/863e9da4
bu6 OK
6 EctectBennsbIit oTO0p 1 ero hopMbl 1 nosmoteka I

https://m.edso00.ru/863e9ed0



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0

Pe3ynbTarel 3BOMIOLMM:
MIPUCTIOCOOJIEHHOCTh OPTaHU3MOB U

BHUI000pa3oBanue. JlaboparopHas padbora

bubmuoreka [JOK

7 0.5
Ne 2 «Onucanue npucrnocoOJIeHHOCTH https://m.edsoo.ru/863e9fde
Opranu3Ma 1 €€ OTHOCUTEJILHOTO
XapakTepa»
g Hanpasnenust u myTy MakpO3BOJIIOLUH. bubnnorexa [JOK
HeoOpatumocTs 3BOIONNN https://m.edsoo.ru/863e9cle
9 KoHTposibHan paboTa no Teme «dBoaouma
OPraHMYecKoro Mmpa»
10 Ucropus xu3nu Ha 3emiie U METOIbI €€
M3y4YEHUS
1 ['unore3sl MPOUCXOXKACHUS KU3HUA HA bu6nmoreka [IOK
3emie https://m.edsoo.ru/863eas5a6
12 PazBuTue xu3Hu Ha 3eMJie 10 Apam U bu6mmoreka [IOK
nepuoaam https://m.edsoo.ru/863eabbe
OcHOBHBIE 3TAIIbl BOJIIOIIUU
PaCTUTENBHOTO U )KUBOTHOTO MHUpA. BuG 10K
nOInoTEeKa
13 [IpakTuueckas padbora Ne 1 «3yuenue 0.5
g https://m.edsoo.ru/863ea8bc
HCKOITAEMBIX OCTATKOB PACTCHHU U
JKHBOTHBIX B KOJIJICKIIHIX)
14 CoBpeMeHHast cucTemMa OpraHu4ecKoro bu6mmoreka [IOK
MHpa https://m.edsoo.ru/863ea48e
bubmuoreka [JOK
15 DBOJIIONHS YeJIOBEKa (AaHTPOTIOTEHE3)

https://m.edsoo.ru/863eac2c



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

JiBroxymue cuisbl (paKTopbl)

bu6mmoreka [IOK

16
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU 3BOJIOLUYU YEJIOBEKA
18 UYenoseyeckue pacsl U IPUPOIHBIE bubnuotexa [JOK
ajarTaly 4YeJoBeKa https://m.edsoo.ru/863eaea2
KonTponbHas pabota no teme
19 «BO3HUKHOBEHHE U Pa3BUTHUE KU3HH Ha
3emie»
20 DKOJI0rus Kak HayKa
1 Cpensl 00UTaHUS U IKOJIOTHIECKUE bubnnorexa [JOK
(baxTOopBI https://m.edsoo.ru/863eafec
Abunorndeckue gakxropsl. JlabopaTopHas
pabota Ne 3. «Mopdomnoruueckue
” O0COOCHHOCTH PACTCHHI U3 PA3HBIX MECT 0.5 bubnuorexa [JOK
obutanusy. JlabopaTopHas padora Ne 4. ' https://m.edsoo.ru/863eb10e
«BnusiHue cBeTa Ha POCT U Pa3BUTHE
YepEeHKOB KOJIeycay
bu6mmoreka [IOK
23 buotnueckue gpakTopsl
¢ P https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
24 nomyssiiun. [Tpaktudeckas padora Ne 2 0.5

«IToxcu€r MIOTHOCTHU MOMYJISALMI Pa3HbIX
BHUJIOB PACTEHUID)



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

bu6mmorexa [IOK

2 — 1
> CoobmecTsa opranu3smos — nouenos https://m.edsoo.ru/863eb46a
bu6mmorexa [IOK
26 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI) 1 hitps://m.cdsoo.ru/863cb46a
OcHOBHBIE TIOKA3aTeNN IKOCUCTEMBI.
27 Dkonornueckue nupamuabl. CBoiicTBa 1 bubmmorexa LOK
PAMIIEL https://m.eds00.ru/863eb5fa
skocucteMm. Cykueccust
28 [IpupoaHbie 3KOCUCTEMBI 1
29 AHTpONIOTr€HHBIE YKOCUCTEMBI 1
30 buocdepa — rnobdanpHas s3xocucTeMa | bubnuorexa [JOK
3emiu https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHHUS 1 bubnnorexa [JOK
ounocdepbl https://m.edsoo.ru/863ebd 16
32 YenoseuecTBo B Ouochepe 3emnu 1
1 CocymiecTBoBaHUE TPUPOIBI U 1 bubnnorexa [JOK
4eJI0BEUECTBA https://m.edsoo.ru/863ebale
34 [IpomexyTouHas aTTecTanus 1
OBIIEE KOJIMYECTBO YACOB I10 34 )5

[TPOIT'PAMME



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

 buonorus, 11 xnacce/ Ilaceunuk B.B., Kamenckuii A.A., PyOios
A.M. u npyrue /Ilox pen. Ilaceunnka B.B., Akiinonepnoe o01ecTBo

«3narensctBo «lIpocBemienre»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI

CETU UHTEPHET

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



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