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HOACHUTEJIBHAS 3AIIMCKA

[Ipu pa3paboTke mnporpamMMbl MO OHOJOTMH TEOPETHUYECKYI) OCHOBY IS
OmpejieNieHus] MOAXOAOB K (OPMHUPOBAHUIO COAEpPKAaHUSA y4yeOHOro mnpeamera
«buonorus»  cocraBuwin:  KoHUenTyaiapHble — nojoxeHuas ~ProC COO o
B3aMMOOOYCIIOBJICHHOCTH LEJEH, colepKaHusl, pe3yJIbTaTOB 00yuyeHUs U TPEOOBAHUM K
YPOBHIO TIOJIFOTOBKM BBIYCKHUKOB, IOJOKEHUS 00 OOMIMX LENsiX W MNPUHIUIAX,
XapaKTepU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMbI CPEJHEro oOLIero oOopa3oBaHMs
B Poccuiickoit denepanuu, a Takke NOJOXKEHUS O cielupuKe OMOIOTuu, €€ 3HAUCHUH
B TIO3HAHUM J>KUBOM TPUPOABI M OOECIEUEHUH CYHIECTBOBAHUSA YEJIOBEYECKOTO
oOmectBa. CorjacHO Ha3BaHHBIM IOJIOKEHHUSIM, OIpEAENIEHbl OCHOBHBIE ()YHKIIUU
IpOorpaMMbl O OUOJIOTUH U €€ CTPYKTYpa.

[Iporpamma no Ouosioruu Aa€T MpeacTaBleHUE O 1Lensix, 00 oluiell crpareruu
oOydeHHMsI, BOCIUTAHUS U PA3BUTHUsI OOyYalOUIUMXCS CpeACTBaMH y4eOHOro mpeaMera
«buonorus», ompeznenser 00s3aTeIbHOE MNPEIMETHOE COJIEP)KAaHUE, €ro CTPYKTYpY,
pacmpeneieHue IO pasjenaM W TeMaM, PEKOMEHIYEeMYI0 [OCJIEI0BaTeIbHOCTh
U3y4YeHHs] y4eOHOro marepuayia ¢ Y4ETOM MEXKIPEAMETHBIX U BHYTPHUIPEIMETHBIX
CBs3€l, JIOTMKM  00pa3oBaTeNbHOTO  Mpollecca, BO3PACTHBIX  OCOOEHHOCTEU
00y4Jaromuxcs.

B nporpamme 1o O6MOSIOTMM TaKXe€ YYUTBHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeJAMETHBIM M  TPEAMETHBIM  pe3yjbTaTaM oO0ydueHus B
(GbopMHUpPOBAaHUM OCHOBHBIX BHJOB Y4YeOHO-IIO3HABATEIBHON AESTEIbHOCTH/YUeOHBIX
JENUCTBUHM 00YyYaIOIINXCS 10 OCBOCHUIO COJIEP KaHUsI OMOJIOTHYECKOTO 00pa30BaHMUS.

B nporpamme mo Ouonoruu (10-11 xmaccel, 0a30BBI YpOBEHB) peaM30BaH
OPUHIIMIT TIPEEeMCTBEHHOCTH B M3Yy4YeHHHM Ouosoruu, Onarojmapss uyemMy B Hei
OpOCMAaTPUBAETCS  HAMpABICHHOCTh HAa  Pa3BUTHE  3HAHUW, CBS3aHHBIX C
(GbopMHUpPOBAaHUEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHsI, IIEHHOCTHBIX OpPUEHTAIUN
JUYHOCTH, SKOJOTHYECKOTO MBIILICHUS, MPEJCTABICHUI O 3I0pOBOM 00pa3e >KU3HHU U
OepeXHBIM OTHOIIICHHEM K OKpYKawIied npupoaHor cpene. Iloatomy Hapsay c
U3Y4YCHHEM O00IIeOUOIOTHYECKUX TEOPHid, a TaKKE 3HAHUN O CTPOCHUHU KUBBIX CUCTEM
Pa3HOIO paHra M CyUIHOCTH OCHOBHBIX MPOTEKAIOIMIMX B HUX IPOLECCOB B MpOrpamme
no OWOJIOTMM yNEJIeHO BHUMAHUE UCIOJb30BAHUIO IMOJIYYEHHBIX 3HAaHUU B
MOBCEAHEBHOM JKU3HU JJIsI PEIICHHs MPUKIIATHBIX 33724, B TOM YHCIIE: MPOPUITAKTUKH
HACJIEICTBEHHBIX 3a00JI€BAaHUI YEJIOBEKA, MEIMKO-TE€HETUYECKOTO KOHCYJIbTUPOBAHUS,
00OCHOBaHUS 3KOJOTHYECKH 11€71ecOo00pa3HOro MOBEICHUS B OKPYKAIOLIEH MPUpPOAHON
cpele, aHaiu3a BIMAHHUS XO3AMCTBEHHOM JESATEIIBHOCTH YEJIOBEKa Ha COCTOSHHE
IPUPOAHBIX M HUCKYCCTBEHHBIX JKOCHUCTEM. YCWIEHHE BHUMAaHHA K NPHUKIAJTHON
HaIIpaBJIEHHOCTH ydeOHOro mnpeaMera «buosiorus» NpOAUKTOBAHO HEOOXOAMMOCTHIO
o0OecriedyeHusl YCJIOBUM [UJIsl pEIICHUS OAHOW M3 aKTyaJlbHBIX 33434 LIKOJIBHOTO
Ouonornueckoro  oOpa3oBaHHUs, KOTopas  mpeamonaraeT  (OpMUpOBaHUE Y
OoOy4arouMxcs  CIIOCOOHOCTM  QJaNTUPOBATBCA K M3MEHEHHSIM  JMHAMUYHO
Pa3BHUBAIOLLIErOCS COBPEMEHHOT'O MUPA.

buonorus Ha ypoBHE cpeAaHero oOuero oOpa3oBaHMs 3aHUMAET BAKHOE MECTO.
Ona oOecneunBaeT (opMupoBaHHe Yy OOydYarolUXCAd NPEACTaBICHUNM O HAayyHOU



KapTUHE MHPA, pacuiupsieT U 0000IIaeT 3HaHUS O KUBOU MpUpoje, €€ OTIMYUTEIbHBIX
MPU3HAKaX — YPOBHEBOUW OpraHu3ally W BOJIIOIUHU, CO3AAET YCIOBUA JUIsl: MO3HAHUS
3aKOHOB XHUBOW MPUPOLI, (GOpMUPOBaHUS (YHKIIMOHAIBHOM T'PAaMOTHOCTH, HAaBBIKOB
310pOBOTO M 0€30macHOro oopasza >KM3HMU, SKOJOTMYECKOTO MBIIUICHUS, IIEHHOCTHOTO
OTHOIIEHHUSI K dKUBOU MPUPOJIC U YETIOBEKY.

Bonbioe 3HaueHue OWOJOTHS MMEET TAaKXKE JIJIsi PEUICHHs] BOCIUTATEIbHBIX U
Pa3BUBAIOIIUX 3a/1ad CPEIHEr0o OO0IIero o0pa3oBaHUs, COUUATM3AIUU O0YYaIOUUXCS.
N3yuenne OGuosiorun oOecrneunBaeT YCIOBUS Il POPMHUPOBAHMS UHTEIICKTYaJIbHBIX,
KOMMYHHUKAIIHOHHBIX ¥ HWH(MOPMAIMOHHBIX HABBIKOB, JCTETHYCCKON KYJIBTYpHI,
CIOCOOCTBYET WHTErpaliud OWOJOTMYECKUX 3HAHUN C MPEJCTABICHUSIMU U3 JPYTUX
y4eOHBIX MPEIMETOB, B YaCTHOCTH, (u3uku, Xxumuu U reorpaduu. Ha3BaHHbIe
MOJIOKEHUS O TpeJaHa3HauYeHUH y4eOHOoro mnpeaMera «buosiorus» coCcTaBWIM OCHOBY
JUISL  OTIpEJICICHUsT TOJAXOJOB K OTOOPY W CTPYKTYPUPOBAHUIO €r0 COJEpIKaHMUs,
IPEJACTaBICHHOTO B MpOrpamMMe 1Mo OUOJIOTHH.

Ot6op conepxkanus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIIEH C TO3UILMKA KYJIHTYpOCOOOPA3HOTO MOJX0/a, B COOTBETCTBUU C KOTOPBHIM
oOydJaromuecs: JOJDKHBI OCBOUTH 3HAHUS M YMEHHS, 3HAUMMbIC JJi (opMHUpOBaHMS
o01Iei KyJbTYPBI, ONPECIAIONINE aJICKBATHOE MOBEJACHUE YEJIOBEKAa B OKpYXKaroIIeH
OPUPOJHON cpele, BOCTPEOOBAHHBIE B IIOBCEJHEBHON JKM3HM U MPAKTHYECKOU
nesitenbHocTH. Oco0oe MecTo B 93TOM cHcTeMe 3HaHUM 3aHUMAIOT dBJIEMEHTHI
collepKaHMs, KOTOpbIE CIyKaT OCHOBOM i (OPMHUPOBAHMS TMPEACTABICHUN O
COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHE MHpa M I[IEHHOCTHBIX OPHUEHTAIUSIX
JUYHOCTH, CIOCOOCTBYIOIIUX T'yMaHU3alUKU OMOJIOTHYECKOr0 00pa3oBaHUsl.

CtpykTypupOoBaHHE CoJIepKaHHs yueOHOro MaTepraia B MporpaMMe 1o OMoJoruu
OCYIIECTBIICHO C YY€TOM MPUOPUTETHOTO 3HAYEHUS 3HAHMM 00 OTIUYUTEIBbHBIX
OCOOCHHOCTAX KUBOW TPHUPOJLI, O €€ YPOBHEBOW OpraHM3allii W HBOJIONHMH. B
COOTBETCTBHM C JTHUM B CTPYKType ydeOHOro mnpeamera «buonorusi» BbiIeIeHBI
CIeNyIONINe CcoAepKaTenbHble JUHUM: «buonoruss kak Hayka. MeToabl Hay4HOTO
no3HaHus», «Kinetka kak Omomoruueckas cuctemay, «Opranmsm Kak OMOJOrHyYecKas
cuctemay, «CuctemMa W MHOTOOOpaswe OPraHUYeCKOro MUpa», «IBOJIOIUS >KUBOU
MPUPOJIB», « IKOCUCTEMBI U MPUCYLIUE UM 3aKOHOMEPHOCTI.

Henp wu3ydyenuss yueOHoro mnpeamera «buomorusi» Ha 0a30BOM YpOBHE —
OBJIaJiIcHuE OOYYArONIMMUCS 3HAHUSMHU O CTPYKTYpPHO-(YHKIIMOHATBLHOW OpraHu3aIuu
KUBBIX CUCTEM PAa3HOTO paHTa U MPUOOpETEeHNEe YMEHUN MCIIOIb30BaTh 3TH 3HAHUS JJISI
TPaMOTHBIX JEHCTBUN B OTHOIIEHUU O0OBEKTOB )KHBOUW MPUPOIBI U PEIICHHS PA3THIHBIX
YKU3HEHHBIX MPOOJIEM.

JlocTmkenne 1enw wu3ydeHus ydeOHoro mpenmera «buomorus» Ha 06a3oBOM
ypOBHE 00€CIeUNBACTCS PEIICHUEM CIIEAYIOIINX 3a/1a4:

OCBOEHUE O0YYAIONIUMHUCS CUCTEMbI 3HAHUN O OUOJIOTUYECKUX TEOPUSIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, THUIOTE3aX, IMpaBUJiaX, CIYyXKalluX OCHOBOM s
dbopMupoBaHUsl MPEICTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE MHUpPa, O METOax
HAay4YHOrO [IO3HAHUS, CTPOCHUHU, MHOTO0Opa3UM U OCOOCHHOCTAX 3>KUBBIX CHCTEM



pa3HOr0 YpPOBHS  OpraHu3allud, BBIAAIOIMIMUXCS OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUAX B OMOJIOTHH;

dbopmupoBaHue y O0OyYalOIIMXCS IMO3HABATENIBHBIX, HWHTEIUICKTYaIbHBIX U
TBOPYECKUX CIIOCOOHOCTEHN B MPOIIECCe aHAlIU3a JIAHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTUHU
Hay4YHBIX B3IJISJ0B, UJEH U MOJXOJOB K M3YYCHHUIO JKMBBIX CHUCTEM Pa3HOTO YPOBHS
OpraHu3aIuy;

CTaHOBJIEHHE Y 00yYaroluxcs 001Iel KyabTypbl, (yHKIIMOHATBHON I'PaMOTHOCTH,
pa3BUTHE YMEHHUH OOBSICHATh W OIEHUBATh SIBJICHUS OKPYXKAIOIIETO MHUpa KUBOU
PUPOJII HA OCHOBAaHUU 3HAHUN U OTBITA, MOJYYSHHBIX MPU U3YYCHUU OUOJIOTHH;

dbopmupoBaHue |y OOydalOIIUXCS  YMEHHH  WJUTIOCTPUPOBATh  3HAUYCHUE
OMOJIOTMYECKUX 3HAHUH B TPAKTUUECKON JESATEIBPHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJOTHI U arpOoOUOTEXHOIOTHIA;

BOCITUTaHHE YOCKIAEHHOCTH B BO3MOXXHOCTH IIO3HAHUS YEJIOBEKOM IKHUBOU
IPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO0 OTHOIICHHUS K HEH, COONIOACHUS ITHYECKUX
HOPM TIPU MPOBEJICHUH OMOJOTUYECKUX UCCIIEIOBAHUIT;

OCO3HAHUE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW [IJI1 TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOH KYIbTYpHI, U1l (GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS,

IpUMEHECHHE TPHOOPETEHHBIX 3HAHUW U YMEHHH B TOBCEIHEBHOM JKM3HU IS
OLICHKU TIOCJIEJICTBUN CBOEH JESATEIBHOCTH IO OTHOIIEHUIO K OKpYXalouleh cpene,
COOCTBEHHOMY  3JI0pOBbIO, OOOCHOBaHHE U COOJIOJeHHE Mep MNPOPUIAKTUKH
3a00JIeBaHM.

B cucreme cpennero oOmiero o6pazoBanusi «buonorusi», nzydaemas Ha 0a30BOM
ypOBHE, ABISETCS OOS3aTENbHBIM YYEOHBIM TMPEIMETOM, BXOJISAIIUM B COCTaB
npeaMeTHOM 00s1acT «ECTeCTBEHHO-HAYYHBIE TTPEIMETHI.

Jlns m3ydenus Ouonorud Ha 0a30BOM ypOBHE CpelHEro oOimiero oOpa3oBaHUs
otBoauTCs 68 yacoB: B 10 kiacce — 34 yaca (1 gac B Hegento), B 11 kiacce — 34 yaca (1
4yac B HEJEJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonoruss xak Hayka. CBsA3b OMOJIOTMM C OOIIECTBEHHBIMU, TEXHUYECKUMH H
IPYTMMH €CTECTBEHHBIMU HayKaMH, (pusiocopuel, STUKOM, 3CTETUKON U nmpaBoM. Poub
Oouosoruu B (OPMUPOBAHUU COBPEMEHHOM HayyHOW KapTuHbl wmupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metoapl TO3HAHMS KUBOW MPUPOABLI (HAOMIOJAEHUE, SKCIEPUMEHT, OIHMCAaHUE,
U3MepeHue, Kiaccuukaius, MoJeIupoOBaHUe, CTaTUCTUYECKass 00pa00OTKa TaHHBIX).

JdeMoHcTpanum:

IToptperst: Y. lapsun, I'. Mennens, H. K. Konbuos, [xx. Yorcon u ®@. Kpuk.

Tabnuipl u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble 1 MPaKTHYECKHE PA0OTHI:

[Tpaktuueckas pabora Ne 1. «Mcnonb30BaHMe pa3IuYHBIX METOJIOB IIPU U3yUYEHUH
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI H UX OPraHU3AIUSA.

XKusbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. OTinuue
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaoiicTBa OMOcHCTEM M WX pa3HooOpaszue. YPOBHU OpraHM3alid OUOCUCTEM:
MOJICKYJISIPHBIN, KIIETOYHBINA, TKAHEBbIA, OPraHU3MEHHBIM, IMOMYJISIUOHHO-BUIOBOM,
KOCHUCTEMHBIN (OMOTCOIIEHOTHYECKUM ), OMOC(EPHBIH.

JdeMoHcTpanum:

Tabnmuuel 1 cxembl: «OCHOBHbIE MNPU3HAKH KU3HW», «YPOBHH OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Monenb Mojekyisl JJTHK.

Tema 3. XumMmnuyecKkuii COCTaB U CTPOEHNE KJIETKH.

XUMUYECKUA COCTaB KIETKA. XHUMHYECKHUE DJIEMEHThI: MaKpOAJIEMEHTHI,
MHKpPO3JIeMEHTHl. Bo/la 1 MUHEpaJIbHbIE BEIIECTBA.

@OyHKUUM BOAbl W MHUHEpalbHBIX BewmectB B  kieTke. llomaepxkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHue OEIKOB. AMHHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHumble W 3aMEHUMbIE AMUHOKHUCIOTHI. AMHWHOKHCIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OETKOBOW MOJIEKYJbI (IIE€pBUYHASI, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. bruonornyeckue GyHKmm OEITKOB.

depMeHThl — Omonormdeckne kKaranu3aTopbl. CTpoeHue ¢epMmMeHTa: aKTHBHBINA
1eHTp, cyocrparnas crnenuduanocts. Kodpepmentsl. Butamunbl. Otnuuust hepMeHTOB
OT HEOPTraHUYECKUX KaTaJIU3aTOPOB.

VYrneBoabl: MOHOcaxapubl (TJIIOKO3a, puboO3a U J1€30KCUpU003a), IHucaxapuibl
(caxapo3a, JaKkTo3a) M Hoducaxapuibl  (Kpaxmal, TJIMKOT€H, LEeJUII0JI03a).
buonornueckre pyHKIMH YIII€BOIOB.



Jlununel:  Tpurnuuepuasl,  Qocoaunuasl,  crepouAbl.  ['mapoduibHO-
ruapodoOHbie cBolicTBa. buonornueckue QpyHkiuu aunuaoB. CpaBHEHUE YIIIEBOJOB,
OCJIKOB U JTUMU0B KaK UCTOYHUKOB YHEPTUH.

Hyxnennossie kucnotel: [JHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEUHOBBIX
kucnoT. Ctpoenue u ¢pyukuuu JJHK. Crpoenne u ¢pynkuuu PHK. Bugst PHK. AT®:
CTpoeHUuE U QyHKIHUH.

[utosorus — Hayka o kjieTke. Knerounas Teopusi — mpuMep B3aUMOACHCTBUS
ujed u HaKkToB B HAYYHOM MO3HAHUU. MeTO/Ibl U3yUEHHUS KIIETKH.

Knerka kak menoctHas kuBasi cuctema. OOImMe NMpU3HAKU KJIETOK: 3aMKHYTas
HapyxHas meMOpana, mosiekynbl JIHK kak renernueckuil ammapar, cCUCTEMa CHUHTE3a
Oeika.

Tunel KJIETOK: dyKapuoTHYeCKass U TMpokapuoTudeckas. OCOOEHHOCTH CTPOCHUS
nmpokapuoTHdeckoi kieTku. Knetounas ctenka 6akrepuii. CTpoeHUE d3YKapUOTUUYECKOM
kjeTk. OCHOBHBIE OTJIMYMS PACTUTEIIHLHOM, )KUBOTHOW U TPUOHOMN KIIETKH.

IToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, TJIUKOKAJIUKC, HX
¢ynkuuu. Ilnasmarudeckass memOpana, e€ cBoicTtBa M (pyHkumuu. {uToruiasma u eé
opranousel. OnHoMemOpanHble opraHouasl kietku: OIIC, ammapar ['ombmxw,
nru30coMbl.  [lonyaBTOHOMHBIE OpPraHOMWAbl  KJIETKHU: MHUTOXOHJAPHUM, TUIACTUJIBIL.
[Ipoucxoxknenne MUTOXOHApUA W Tiactula. Buasl tmactun. HememOpanHbie
OpraHoOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBINA IEHTP, LEHTPUOIU, PECHUYKU, KI'YTHUKH.
OYHKIUHA OPTaHOUAOB KJIETKH. BKiroueHus.

SAnpo — perynstopHblii neHTp kieTku. CTpoeHue siapa: saepHas 000J0uKa,
KapuoIuia3mMa, XpOMaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BEIECTB B KIIETKE.

JdeMoHCcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Inelinen, P. Bupxos, Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @panknun, K. M. bap.

Huarpammel: «PacnpenesieHue XUMHYECKHX 3JIEMEHTOB B HEXKHUBOU IPUPOJIEN,
«PacmpenienieHrne XUuMHUYECKHUX 3JIEMEHTOB B JKMBOU MIPUPOIEH.

Tabmuuet u  cxembl: «llepuogmyeckas TaOnuIa XAMHYECKHX DJIEMEHTOBY,
«CTpoeHne MOJEKYIbl BOAbI», «buocuHTe3 Oenka», «CTpoeHHWE MOJICKYJbl OeKay,
«Ctpoenue depmenta», «HyknemnoBbie kuciaotel. JIHK», «Crtpoenne Mosekyibl
AT®», «CtpoeHue ->yKapuOTUUYECKOW KIeTKn», «CTpoeHHEe 3KUBOTHOM KIIETKH,
«CTpoeHuEe pacTUTENbHOU KIETKW», «CTpoeHue MNPOKAPUOTHUECKON  KIETKWY,
«CTtpoeHnue siapa KICTKU», «YTIAEBOAbDY, «JIMmuIb».

O6opynoBaHue: CBETOBOM MHUKPOCKOM, OOOpyJZOBaHWE JUIsi TPOBEICHUS
HAOJNIONICHHUM, W3MEPEHUH, DOKCIEPUMEHTOB, MHUKPOIpPENapaThl  PacTUTEIbHBIX,
KUBOTHBIX M OAKTEpPUATbHBIX KJIETOK.

JlaGopaTopHblie U MPaAKTHYECKHUE PA0OTHI:

Jlaboparopnas padorta Ne 1. «3yueHue kaTaqauTUUECKOM aKTUBHOCTU (DEPMEHTOB
(Ha mpuUMepe aMuiIa3bl UK KaTaias3bl)y.



Jlaboparopnas padota Ne 2. «3yueHue cTpoeHUs KIETOK PACTEHUM, )KUBOTHBIX U
OakTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENnapaTax U UX OMUCAHUEY.

Tema 4. ’/KusHenesiTeJIbHOCTh KJIETKH.

O6Men BemiecTB, Wik MeTabonu3M. AccuMmuisinus (TUtlacTUYECKUit oOMeH) u
TUCCUMWIISIIUSL  (PHEpreTuueckuif oOMEH) — JIB€ CTOPOHBI E€IWHOIO0 Mpolecca
Metabonu3ma. Pojib 3aKOHOB COXpaHEHUS BEIIECTB M DHEPrud B IOHUMAHUU
MeTaboau3ma.

Tunel oOMeHa BemiecTB: aBTOTpodHBIA U TeTepoTpodHbd. Pons depMeHTOB B
oOMEeHe BeIeCTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®dotocunte3. CBeToBas U TeMHOBas ¢aszbl porocuHTe3a. Peaknuu GoTocuHTE3a.
OddexTuBHOCTH hoTOCHMHTE3a. 3HAUCHUE (POTOCUHTE3a JJIs )KU3HU Ha 3emiie. BiausiHue
yCJIOBUM cpeabl Ha (POTOCHMHTE3 U CHOCOOBI TOBBIIMICHHUS €ro MPOJYKTUBHOCTU Y
KYJIbTYPHBIX PACTECHUH.

XeMmocuHTe3. XEMOCUHTE3UPYIOIIHE OakTepuu. 3HAYCHUE XEMOCHHTE3a JIs
KW3HU Ha 3emiIe.

DHepreTuuecknuii oOMEH B KJeTke. PacmierieHue BEIIeCTB, BBIJICICHHE U
AKKyMYJIUDOBaHHE JHEPTUM B KIETKE. DTalbl dHEPreTUUecKoro ooOMeHa. [ mukomus.
bpoxxenne u ero Buabl. KuciopogHoe OKHWCI€HUE, WIH KJIETOYHOE JbIXaHUE.
OxucnurensHoe GochopmmpoBanue. IPPeKTUBHOCTh SJHEPreTHUECKOro OOMeHa.

Peakiiuu matpuunoro cunrtesa. ['eHetnyeckas nndpopmanus u JJHK. Peanuzarus
reHeTuueckod wuHMopManuu B KiIeTKe. ['eHeTWyeckuid KOJ U €ro CBOMCTBa.
Tpanckpunums — matpuunbli cunte3 PHK. Tpancasuus — OuocuHTe3 Oenka. DTarbl
tpancisauuu. Kogupoanue aMmuHOKuCIOT. Posb pubocoM B GnocuHTe3e Oeka.

Heknerounsie ¢gopmbl xu3uu — BUpYCH. Hcropust otkpeitus BupycoB (. .
NBanoBckwuit). OCOOCHHOCTH CTPOCHUS W KU3HEHHOTO ITMKIJIa BUPYCOB. bakTepuodarmu.
bone3nn pacTteHui, JKUBOTHBIX M YEJIOBEKA, BbI3BIBAEMbIC BHUpycamMu. Bupyc
ummyHosieunmra yenoseka (BUY) — Bo3oynurens CIINla. O6paTHast TpaHCKPUIIIHS,
peBepTasza u uHTerpasa. [Ipodunaktuka pacnpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUH.

JdemoHncTpanum:

IToptpetsi: H. K. Konsiios, /. Y. IBanoBckuit, K. A. Tumupszes.

Tabmumer m  cxembl: «Tumel mutanusy, «Metaboausm», «MHUTOXOHAPHS,
«OHepreTuyeckuit  ooMen», «Xmoporiact», «®Potocunted», «Crtpoenue JIHK»,
«CtpoeHne u ¢GyHKIIMOHUpOBaHUWE TeHa», «CuHTE3 Oenka», «[ eHeTHUeCKHuU Koy,
«Bupycw», «bakrepuodarny, «CtpoeHue u ku3HeHHbId 1ukia Bupyca CIIN/a,
Oakreprodaray, «Permmukamms JJTHK».

OO6opynoBanue: Mojaenu-anmaukanun «Yasoenue JIHK wu  TpaHckpummmsy,
«buocunTes 6enka», «CTpoeHue KIeTku», Mmoaenab cTpykrypsl JJHK.

Tema S. Pa3MHOKeHre M1 HHAMBUAYAJIbHOE PAa3BUTHE OPTaHU3MOB.

Kierounslii muka, WM KW3HEHHBIM IMKI KIeTKu. MHTepdaza m MHTO3.
[Iporeccrl, mpotekatomiue B uHTepdaze. Perumkanuss — peakiusi MaTpUYHOTO CHUHTE3a
JIHK. Ctpoenue xpomocom. XpOMOCOMHBIM HAOOp — KapuOTHUI. JIUIIOMIHBIA U



rariouAHbIA  XpOMOCOMHBIE  Habopbl. Xpomatuasl. LluTomornyeckue OCHOBBI
Pa3MHOXKEHUS U MHAUBUAYAIBHOTO PA3BUTUS OPraHU3MOB.

Jenenue kietku — Muto3. Ctaguu murtosa. [Ipoieccel, mpoucxoasue Ha pa3HbIX
CTaausIX MUTO3a. buonornueckuii CMBICI MUTO34.

[Iporpammupyemasi TuOENb KJIECTKA — aroITo3.

dopMbl pa3MHOXKEHHUS OPraHU3MOB: Oecroysioe W MmojoBoe. Buasl Oecmosioro
Pa3MHOKEHMS:  JICJICHUE  HAJABOE, IIOYKOBAHME OJHO- U  MHOTOKJIETOYHBIX,
CIopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKYyCCTBEHHOE KJIOHUPOBAHUE
OpPraHu3MOB, €r0 3HAYECHUE I CEIEKIIUU.

[TonoBoe pasMHOKEHUE, €r0 OTIUYHUS OT OECIOJIOTO.

Meito3. Craguum wmeiioza. IIporeccbl, OpoOUCXOISIIME HA CTaauiIX Meio3sa.
IToBenenue xpomocom B Meito3e. Kpoccunrosep. buosiornueckuii CMbICT U 3HAYCHHE
Meno3a.

['amerorenes — mporecc oOpa3oBaHUs MOJOBBIX KJIETOK y JKMBOTHBIX. [loj0BBIC
JKeJe3bl: CEMEHHUKU M SMYHUKUA. OOpa3oBaHKWE W PAa3BUTHE TMOJOBBIX KJIETOK — raMeT
(cmepmaTo3ou, SUIEKIETKA) — CliepMaToreHe3 u oBoreHe3. OCOOECHHOCTH CTPOCHUS
SHUIEKJIETOK U ciepMaro3ouoB. OmionorBopenue. [laprenorenes.

NunuBunyanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpHOHATBLHOE  Pa3BUTHE
(omOpuorene3). Otanbl 3MOPHOHATIBHOTO PAa3BUTUS Y TMMO3BOHOYHBIX IKUBOTHBIX:
npoOsieHne, racTpyisiiusi, opraHoreHne3. IlocTamMOpuoHanbHOe pa3BUTHE. THIIBI
NOCTAIMOPHOHAIIBHOTO Pa3BUTHS: IPSIMOE, HEeTpsiMoe (IMUMHOYHOE). Biusinue cpeapl Ha
pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIE BHI3BIBATH BPOXKAEHHBIE YPOACTBA.

Poct u pasButne pacreHnii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,
CTaJUH PA3BUTHSL.

JdeMoHCcTpanum:

Tabmumer w  cxembl: «®DopMBI  pa3sMHOXXEHHUS  OpPraHU3MOB», «JlBoWHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX PACTCHUI», «BereraTuBHOE pa3zMHOXKECHUE PACTCHUI,
«/lenenue knetku 6akTepuit», «CTpoeHHe MOJOBBIX KIETOK», «CTPOCHUE XPOMOCOMBI»,
«Kitetounbii mukin», «Pemmkanus [JHK», «Mutosy, «Meinosy, «lIpsimoe n Henpsamoe
pazButue», «l'aMeroreHe3 y MIEKONUTAIONIUX U YeloBeKa», «OCHOBHBIE CTaguu
OHTOTE€HE3a.

Ob6opynoBaHue: MHKPOCKOI, MHKPOIIPENAapaThl «CriepMaTo30u/ibl
MJICKOIIUTAIOLIETO», <« SMueKneTka MIIeKonuTaromero», «KapuoknHe3 B KiIeTKax
KOpelIKa JIyKa», MarHuTHas MoJieib-anmiukanus «Jlenenne knerkn», monaens JIHK,
MoIesTb MeTa(azHO XPOMOCOMBI.

JlaGopaTopHblie U MPaAKTHYECKHUE PA0OTHI:

JlaGoparopras pabora Ne 3. «HaOmrogeHne MuTO3a B KJIETKAX KOHYHMKA KOPEIIKa
JIyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopaTtopnast pabota Ne 4. «3yueHune cTpoeHHUS TMOJOBLIX KJIETOK HAa TOTOBBIX
MHKpOIIPENnapaTax».

Tema 6. HacsieacTBeHHOCTh M H3MEHYMBOCTH OPraHU3MOB.



[Ipenmer u 3amauu reHetuku. VMctopus pa3BUTHS N€HETUKUA. Poib OUTONOTUU U
AMOpPHUOJIOTUU B CTAHOBJIIEHUM T€HETUKU. BKiaa poccHilcKuxX U 3apyOeXHBIX YYEHBIX B
pa3BUTHE TEHETUKH. MeTOoJbl TeHEeTHKU (THOPUIONIOTUYECKUM, ITUTOT€HETHUYECKUN,
MOJIEKYIsipHO-TeHeTHUecKuii). (OCHOBHBbIE Te€HeTUYeckue TOoHATUA. [eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMaX CKpPEIIMBaHUM.

3aKOHOMEPHOCTH HACJEJOBaHUSl TPU3HAKOB, yCTaHOBIECHHbIE [. Mennaenem.
MonorubpuiHoe CKpelnuBanue. 3aK0OH eIMHO00pa3usi THOPUIOB TIEPBOTO MOKOJICHHUS.
[IpaBuno 1oMUHUPOBaHUS. 3aKOH PACLICIUICHUSI TPU3HAKOB. [ 'MMOTE3a YUCTOTHI ramer.
[TonHOE U HEMOJIHOE JOMUHHUPOBAHUE.

JlurnbpunHoe CcKpemuBaHue. 3aKOH HE3aBUCHUMOTO HacjeJOBaHUS MPU3HAKOB.
[luToreHeTuueckue  OCHOBBI ~ JUTHMOPUIHOTO  CKpPEIIMBAHUA.  AHAIU3UPYIOIIEE
cKpemuBanue. Mcnosb30BaHME AHAIM3UPYIOUIETO CKPEIIUBAHUS JJIsl OMpPEACICHUS
TE€HOTHIA OCOOHU.

CueruieHHOe HacienoBaHue npu3zHakoB. Pabora T. MopraHa 1o cCrenjeHHOMY
HaclieIoBaHuIO TeHOB. HapyllieHue clierieHusi TEHOB B PE3yJIbTaTe KPOCCUHTOBEPA.

XpoMOCOMHasi TEOpUs HACIEICTBEHHOCTH. [ eHeTUUEeCKUE KapThl.

I'enetnika mona. XpoOMOCOMHOE oOmpejeieHrue IMoja. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHble U TeTeporaMeTHble opraHu3Mbl. HacnenoBaHue
MPU3HAKOB, CLIETUICHHBIX C TTOJIOM.

N3menunBOCTh. BHIIBI M3MEHUMBOCTU: HEHACIEICTBEHHAss W HACJIEICTBECHHAS.
Ponb cpenpl B HEHACHIEICTBEHHON M3MEHYMBOCTH. XapaKTEPUCTHKA MOAUPUKAITMOHHON
W3MEHUMBOCTU. BapualnvoHHBIM psa U BapualnvoHHas KpuBasd. Hopma peaknuu
npu3Haka. KonumdyecTBEeHHbIE W KAUYECTBEHHbIE NPU3HAKM M HMX HOpPMa pEaAKIMHU.
CroiicTBa MOIU(PUKAITMOHHOW H3MEHUYUBOCTH.

HacnencrtBennasi, wWiaM TeHOTHNHMYECKas, W3MEHYMBOCTh. KoMOMWHaTHBHas
U3MEHYMBOCTh. Mei03 U TOJIOBOM MpOoIlecC — OCHOBAa KOMOMHATHBHON W3MEHUYMBOCTH.
MyTtanonHass HW3MEHYHMBOCTh. Kitlaccudukaiys MyTarui: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. YacTtora W mnpuyuHBl MyTanuid. MyrtareHHnsie  (akTophl. 3aKOH
TOMOJIOTHYECKUX PAZIOB B HaclieACTBEeHHOM n3MeHunBoctu H. M. BaBuiosa.

Bresnepnas HacneACTBEHHOCTh U H3MEHYUBOCTD.

I'enetuka 4enoBeka. Kapuorun denoBexka. OCHOBHBIE METOJbl T€HETUKH
YyeJIoBEKa: TIeHEAJIOTMYECKUM, OJM3HEIOBBIA, IIMTOTCHECTHYECKUH, OMOXHMHYECKHH,
MOJEKyIsipHO-TeHeTHUYecKuil. COBpEMEHHOE ONpEe/IeICHHEe T'€HOTUIIA: MOJIHOT€HOMHOE
CEKBEHHPOBAHUE, TEHOTUIIMPOBaHWE, B TOM uyucie ¢ nomonlpo [II[P-ananu3a.
HacnencrtBennsle  3a0o0JieBaHUS ~ 4YeJIOBeKa: TICHHBIE  OoOJe3HH, OOJIE3HU C
HACJIEJICTBEHHOM MPEeIPaclonoKeHHOCThIO, XpPOMOCOMHBIE 0oJie3HU. CoMaTHUYeCcKue U
reHepaTuBHble MyTaluu. CTBOJOBbIE KJIETKU. [IpUHUUIBI 370pOoBOro 00pas3a >KU3HU,
JUArHOCTUKH, TMNPOQUIAKTUKM M JIEUCHUS TEeHETHYeCKUX Oose3Hed. Menuko-
F€HETUYECKOE  KOHCYJbTHPOBAHHE.  3HAUYEHUE  MEIUIMHCKOW  TEHETUKH B
MPEAOTBPAILICHUH U JICUCHUU TeHETUYECKUX 3a00JIeBaHI I YeJIOBEKa.

JdemoHncTpanum:
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Iloptpersr: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. Yersepuxos, H. B.
Tumodees-Pecorckuii, H. 1. BaBuios.

Tabmunpl U cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE W €ro IUTOTCHETHYECKas
OCHOBa», «3aKOH pAaCIICIUIEHUS U €ro IIUTOTCHETUYECKas OCHOBA», «3aKOH YHUCTOTHI
ramer», «JluruOpuanoe ckpemmuBanue», «lluTomorndeckne OCHOBBI AUTHOPUIHOTO
CKpemuBaHus», «Meno3», «B3auMOIEeUCTBUE aJJIeIbHBIX TE€HOBY», «l eéHeThndeckue
KapThl pPACTEHUW, J>KMBOTHBIX M 4YEJIOBEKa», «l'eHeTMka moja», «3aKOHOMEPHOCTHU
HacJIeI0BaHus, CIEIJIEHHOTO C MOJIOM», «KapHOTHUIIBI YeIOBEKA U KMBOTHBIX», «Bubl
U3MEHYUBOCTHY», «MoaudukanmonHas HW3MEHUUBOCTHY, «HaciegoBanue pesyc-
dakTopay, «['eHeTuka rpyrmi KpoBu», «MyTalluOHHAs ©3MEHUUBOCTH.

O6GopynoBanue:  Mojaenu-anIIMKaiuu  «MOHOTMOpUIHOE  CKpElIMBaHUEY,
«Henonnoe  nomuHupoBanuey, «Jlurubpumnoe  ckpemmBanue»,  «llepexpéct
XpOMOCOM», MHKPOCKOII M MHKpomnpenapaT «Jlpo3oduna» (Hopma, mytanuu (Gpopmbl
KPBUILEB U OKPACKU Teja), repdapuit «I'opox moceBHOMN».

JlaGopaTopHblie U NpakTHYEeCKHE PadOThI:

JlaGoparopnass pabora Ne 5. «M3yueHuwe pe3yJbTaTOB MOHOTHOPUIHOTO H
JTUTHOPHUIHOTO CKPEITUBAHMS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIpErapaTax.

JlaGoparopnass pabora Neo 6. «M3yueHue Moau(pUKAIMOHHON H3MEHUYHUBOCTH,
OCTPOEHHUE BapUALlMOHHOIO Psi/la U BApUALMOHHON KPUBOW».

Jlaboparopnass pa6ora No 7. «AnHanu3 myTanmuid y Apo3ouibl Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHre U aHaINU3 POAOCIOBHBIX YEIOBEKAY.

Tema 7. Ceneknusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U Ipoliecc. 3apoxKIECHUE CEIEKIUN U JOMECTUKAIUs. Y YeHHE
H. W. BaBmioBa o 1meHTpax MPOUCXOXKICHUS U MHOTOOOpa3us KyJbTYPHBIX pacTCHUM.
LleHTpbI IPOUCXOKAECHUS TOMAILIHUX KUBOTHBIX. COpT, MOpPOJA, IITAMM.

CoBpeMeHHBIE METOJBI CENeKIIMH. MacCOBBIM M WHAWBHIYAJIbHBIH OTOOpPHI B
CeJEeKIMM pacTeHud U KUBOTHbIX. OueHka 53Kcrepbepa. bin3kopoacTBeHHOE
ckpemnuBanue — HHOpuAUHT. Yncras nunusa. CKpenuBaHue YMCTHIX JIMHUU. [ eTeposuc,
win tubpuaHas cuina. HeponcTtBeHHoe ckpenuBanue — ayroOpuaunr. OtnanéHHas
rubpuauzanus U e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 M IMOJIyYeHUE TMOJUTUIOUIOB.
JIoCTMXKEHUS CEJIEKIIMU PACTEHUH, dKUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonorus Kak oTpacib MPOU3BOJACTBA. [ €HHAas WHXKEHEpHs. OTaIbl
co3nanus pekomObuHantHor JIHK u TpancrenHbix oprann3moB. Kietounas nH>xeHepusi.
Knerounsle KynbTypbl. MUKpPOKJIOHAIBHOE pPa3MHOXEHHE pacTeHud. KiioHnpoBanue
BBICOKOIIPOAYKTUBHBIX  CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHE U
studeckue npodaemel. MO — reneTrnuecku MOAU(DUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

IToptpetsr: H. Y. Basunos, 1. B. Muuypumn, I'. J{. Kapneuenko, M. @. IBaHOB.

Tabmuupt u cxembl: Kapta «Ll[eHTppl TPOUCXOKACHUS U MHOr000paszus
KyJbTYpPHBIX pacTeHuit», «l[lopoabl gomMamiHuX >KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenuity, «OtnanéHHas rubpuauzanus», «Padborel akamemuka M. @. lBaHOBay,
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«Ilomumnongusi», «OOBeKTHl  OMOTEXHONOTMMY,  «KieTouHble  KynbTypel U
KJIOHUpOBaHHE», «KOHCTpynpoBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MyJSDKH IJIOI0B M KOPHEIJIOAOB JUKUX (OPM MU KYJIbTYpPHBIX
COpPTOB pacTeHuid, repbapuil «CelbCKOX0391CTBEHHBIE PACTEHUS».

JlaGopaTopHble 1 MPaAKTHYECKHE PA0OTHI:

Okckypcuss «OCHOBHBIE METOABI U TOCTHXKEHUS CEJIEKIMU PACTEHUI U )KUBOTHBIX
(Ha CENIEKIIMOHHYIO CTaHLHIO, TNIEMEHHYI0 (epMy, COPTOMCHBITATENbHbIN y4acTOK, B
TEIUIMYHOE X034MCTBO, TAOOPATOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIOIHOHHASE OHOJIOTHSI.

[Ipennochliku BO3BHUKHOBEHHUS 3BOJIIOLIMOHHON TEOPUH. DBOIIOIMOHHAS TEOPUS U
e€ Mecto B Ouosioruu. BrusHHE 3BONIOIMOHHONW TEOPUM Ha pPAa3BUTHE OHOJOTHH M
JIPYTUX HayK.

CBugerenbcTtBa  3BoJtOUMHU.  [lajgeoHTOIOrMYECKUE:  TMOCJIEI0BATEIBLHOCTD
MOSIBJICHUST BUJOB B  TAJCOHTOJIOTMYECKON  JICTOMHCH, TepeXoJHble  (OpPMBEI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH u Gaop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJCTBA M  Pa3jIuuus HAMOPHUOHOB pa3HBIX BHJIOB
NO3BOHOYHBIX.  CpaBHUTEIbHO-aHATOMUYECKUE:  TOMOJIOTMYHbBIC,  AHAJIOTHYHBIE,
pYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHYECKUE: CXOJICTBO
MEXaHM3MOB HACIEJACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX TMyTel y Bcex
OpraHU3MOB.

OpostonionHas teopus Y. JlapBuna. [Ipennochuiku BOSHUKHOBEHUS JapBUHU3MA.
JIBMKyIMe CHIJIBI SBOJIONMM BUIOB 1O JlapBuHY (M30BITOYHOE pa3MHOKEHUE MpPH
OTPaHUYECHHOCTH  PECypcoB,  HeompenenéHHas  W3MEHYMBOCTh, Ooprba  3a
CYIIIECTBOBAaHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopust sBosironinu (CTI) u e€ oCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tonynsiius kak e1TMHUIA BUIa U SBOJIOLINH.

JBuxymme cuibl (GakTopbl) 3BOJIOINMU BHUIOB B Tpupojae. MyTallmOHHBIN
mpolecc 1 KOMOMHATUBHAS M3MEHYHBOCTH. [lOMyNSIIMOHHBIE BOJHBI U Jpei( TeHOB.
Nzonsuusa u Mmurpanus.

EctecTBennniii  oTOOp — Hampamisiomuid  ¢Gaktop dBodOnUUA.  DOpMEI
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco0iieHHOCT,  OpPraHM3MOB  KaK  pe3ylbTar d3Boitouuu. [Ipumeps
MPUCTIOCOOJICHNI Y OPraHu3MOB. ApoMOp(h03bl M HAHOATATITAIIH.

Bun u Bunoo6pazoBanne. Kputepuu Buga. OcHoBHbIE (hOPMBI BUI000OpA30BaAHUSA:
reorpaduueckoe, 3KOJIOrH4eCcKoe.

MakpoaBomtoniusi.  Dopmbl  dBoMIONMU:  (UIETHYECKAs,  JUBEPreHTHAs,
KOHBEpPreHTHasi, napamuienbHas. HeoOpaTumMocTh 3BOJIIOIUU.

[IponcxoxaeHne OT HeCHEeNUATIU3UPOBAHHBIX NOpeakoB. I[Iporpeccupyromas
crienuanu3anus. AJanTUBHAS payalusl.

JdeMoHCcTpanum:
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Iloptpetsr: K. JIunnein, K. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, . Mroiep, A. H. CeBepuos.

Tabmuupsl 1 cxembl: «Pa3BUTHE OpPraHMYecKOro Mupa Ha 3emie», «3apoJblln
MMO3BOHOYHBIX JKHBOTHBIX», «Apxeontepuxcy», «Dopmbl O0OpbOBI 3a CyIECTBOBAHUE,
«EctecTBeHHbBIN 0TOOPY», «MHOrooOpa3ue COpToB pacTeHuit», «MHOroobpasue mopos
KUBOTHBIX», «llomymsiiuny», «MyTallMOHHAasT HW3MEHYUBOCTHY, «ApoMOpdO3bD»,
«Hnunoananramuny, «O0mas nereHepauus», «JIBuxyimue cuibl 3Botonuny, «Kapra-
cxema wmapmpyra nyremectsus Y. Jlapsuna», «boppba 3a cyliecTBoBaHUEY,
«IIpucrnoco0aeHHOCTh OpraHU3MOB), «["eorpadpuyeckoe BUJI000pa30BaHUey,
«IKOJIOTrHYECKOE BU1000pa30BaHHE.

O6opyoBaHue: KOMIEKIUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMHU OKpacKku, HabOp
IJIOJIOB U CeMsH, KoJuieKius «lIpumepsl 3alMTHBIX TPUCTIOCOOIEHUN Y KHUBOTHBIXY,
monenb «OCHOBHBIE HalpaBieHUS dBOJIOLUK», 00bEMHAas Mozenb «CTpoeHue
TOJIOBHOT'O MO3Ta NO3BOHOYHBIX).

buoreorpadguueckas kapta mupa, Kosuekius «DopmMbl COXpaHHOCTH MCKOIMAEMbIX
KUBOTHBIX M pPAacTeHUN», Mojaenb anmiukanus «llepekpéct Xpomocom», BIIaKHbIE
npenapatel «Pa3BuTMe HacekoMoro», «Pa3BuTHE JATYIIKW», MUKpOIpenapar
«/Ipo3oduna» (Hopma, myTaruu (OpPMbI KPBUIBEB U OKPACKH TEJIA).

JlaGopaTopHble M MPaKTHYeCKHE PAOOTHI:

JlabopatopHass pabora Ne 1. «CpaBHeHue BHUAOB MO MOP(HOIOTHIECKOMY
KPUTEPHUION.

JlaGopatopHast pab6ora Ne 2. «Onucanue mnpucrocoOJEHHOCTH OpraHU3Ma U e
OTHOCHUTEJIBHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHU HA 3eMuie.

JloHay4dHblE TPENCTABICHUS O 3apOXKACHUM JKU3HU. HayudHble THIOTE3bI
BO3HUKHOBEHUS KU3HU Ha 3emJje: aOMoreHe3 M maHCIepMus. XuMUYecKas dBOITIOLHS.
AOGUMOTEHHBIH CUHTE3 OpraHUYECKUX BEILIECTB u3 HEOPraHUYECKHUX.
DKCIEPUMEHTAIIbHOE TMOJATBEPKJICHHE XHUMUYECKOW 3BoJiIoIMU. HauanbHble 3Tarbl
ouonornyeckoit sBomtonuu. [wmmoreza PHK-mupa. ®opmupoBanme mMeMOpaHHBIX
CTPYKTYp W BO3HUKHOBECHHME IMPOTOKIECTKU. llepBble KIETKM H UX DBOJIIOLHS.
®opmMUpPOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emusie mo 3pam U nepuojgam. Karapxeil. Apxelickas u
npoTtepo3oiickas 3pbl. [laneosolickas spa u €€ mepuoabl: KeMOPUICKUIA, OPJIOBUKCKUH,
CUJIyPUMCKUU, IEBOHCKUM, KAMEHHOYT OJIbHBIN, IEPMCKHUH.

Me3o0301iickas 3pa u €€ Nepruoabl: TPUACOBBIN, FOPCKHM, METTOBOM.

Kalino3oiickas 3pa u €€ nepuopl: NajJeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOI€HOBBIM.

XapaKkTepuCTUKAa KiIuMaTra M TeOJIOTMYECKUX MporeccoB. OCHOBHBIE 3Tallbl
HBOJTIOIIUHN PACTUTEIBHOTO U )KHBOTHOTO MHpa. ApoMop(h03bl y PACTCHUI W KUBOTHBIX.
[losiBneHue, pacuBEeT U BBIMUPAHUE TPYIIT ) KUBBIX OPraHU3MOB.

Cucrema OpraHM4eckKOro Mupa Kak OTpaxkeHue 3BOJIOUUMA. (OCHOBHBIE
CHUCTEMAaTUYECKHE TPYIIIbI OPraHU3MOB.
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OBOJIIOIMS YEJIOBEKA. AHTPONOJIOTHS KaK HaykKa. Pa3BuUTue mnpencTraBleHUN O
IIPOUCXOXKIAEHNN 4YesIoBeKa. MeToapl u3ydeHus antpororeHe3a. CXoACcTBa U pa3iandus
YEJIOBEKA U )KUBOTHBIX. CHCTEMATUYECKOE MOJ0KEHUE YEIIOBEKA.

JBuxymue cuibl (pakTopsl) anTponoreHnesa. HacimencTtBeHHass M3MEHUYHMBOCTh U
ecTecTBeHHBIM 0TOOp. OOIIeCTBeHHBI 00pa3 >KU3HU, W3TOTOBJICHUE OPYIUM Tpyna,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTaIMM W BETBU D3BOJIIOLMU YEJIOBEKAa: aBCTPAIONUTEKH, UYenoBek
ymenbii, Yenosek npsaMoxoasamni, HYenoBek HeaHAEpTanbCKUK, UYeOBEK pa3yMHBIN.
Haxonku uckomaemMbIX OCTaTKOB, BpEMs CYIIECTBOBaHHUS, 00JIaCTh PacHpOCTpPaHEHHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIUS.

Yenoseyeckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BpoIeouaHas (eBpasuiickas),
HErpo-aBCTpaJiONIHAsl (PKBaTOpUAIbHAs), MOHIOJIOMAHAs (a3MaTCKO-aMEpUKaHCKas).
YepTsl NIpHUCTIOCOOJIEHHOCTH TMPEACTABUTENCH UYETOBEYECKUX pPAaC K  YCIOBHSIM
cyliecTBoBaHMs. ENMHCTBO yenoBeueckux pac. Kputuka pacuzma.

JdeMoHCcTpanum:

[Toptpetsr: ®@. Peau, JI. [lactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y. J{apBuH.

Tabmumer u  cxembl: «Bo3nukHoBenue ConHeuHON cucTeMbl», «Pa3BuTne
opraHuyeckoro  mupa»,  «PacturenpHas  KieTka», <« KHBOTHas  KJIETKay,
«IIpokapuornueckas kietka», «COBpEMEHHas CHCTeMa OPraHUYecKOro MHpPay,
«CpaBHEHUE aHATOMUYECKUX YEPT CTPOCHHUSI YETIOBEKA U YEJIOBEKOOOPA3HBIX 00€3bsHY,
«OCHOBHBIE M€CTa MAJIEOHTOJIOTUUECKUX HAXOJOK MPEIKOB COBPEMEHHOTO YEIOBEKA,
«/ApeBneitmme mronn», «JIpeBHue mrogm», «llepBble  COBpeMEHHBIE  JIOJINY,
«YenoBevyeckue pach».

Oo6opynoBanue: mynsiku «I[Ipoucxoxnenrue dyenoBeka» (OIOCTHI aBCTPAIONMUTEKA,
NUTEKAHTPOIa, HEaHEepTaablla, KPOMAHbOHIIA), CICMKH WU M300paKeHUs] KaMEHHBIX
opyaui  TEpBOOBITHOrO  d4ejoBeKa  (KaMHH-YOIIEphI,  pyOmia,  ckpebOina),
TeOXpOHOJIOTHYECKas TalOnauIa, KoJulekiusi «®OpMbl COXPAHHOCTH HCKOIAEMbIX
KUBOTHBIX U PACTCHUI.

JlaGopaTopHble M NpaKkTU4ecKne padoThbI:

[Ipaktnueckass pabora Ne 1. «/3yueHue HCKOMAeMbIX OCTATKOB PACTEHUU H
KUBOTHBIX B KOJUIEKLIUIX).

OKCKypcusi «DBOJIIOIMSA OPraHMYeCcKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4HbIN WJIA KpaeBEeIUECKUI My3eil).

Tema 3. Opranu3Msbl U OKpYysKaluas cpeaa.

DKoJIOTUsl KaK Hayka. 3ajJlaud W pa3feibl 3KOJIOTHUA. METOoNbl 3KOJOTMYEeCKUX
HCCJIE0BAaHUNA. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl o0WTaHUsT OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JyIIHAsl, IIOYBEHHas,
BHYTPUOpPTraHU3MEHHAsI.

Okonornueckue  Qakropel. Krmaccudukanus  skomorndeckux — (HaKTOpPOB:
abuoTnyeckue, OMOTUYECKUE W aHTPOMNOreHHble. JlelcTBHE AKOJIOrnYecKuX (hakTopoB
Ha OpPraHu3MBbl.
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Abuotnueckue (QakTopbl: CBET, TEMIEpaTypa, BIAKHOCTb. DOTONEPHOIU3M.
[IpucniocoOnennst opraHu3MOB K JEUCTBUIO a0MOTHYECKUX (pakTOopoB. buonmornueckue
PHUTMBEI.

buotnyeckue Qakropbl. Bunabl OMOTHYECKMX B3aMMOACHCTBUN: KOHKYpPEHILIMS,
XUIIHUYECTBO, CUMOMO3 U ero @opmel. Ilapasutusm, Koomepauus, MYyTyalu3M,
KOMMEHCANIM3M  (KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIU3M, HEUTPAIU3M.
3HaueHue OMOTHYECKMX B3aUMOACHCTBUN JUIsl CYLIECTBOBAHHUA OPraHU3MOB B
IPUPOJHBIX COOOIECTBAX.

DKOJIOTUYECKHUE XapaKTEPUCTUKU onysiuuu. OCHOBHBIE MOKa3aTeNy MOMYJISLNN:
YHUCIIEHHOCTh, TJIOTHOCTh, POKAAEMOCTb, CMEPTHOCTb, MIPUPOCT, MUrpanus. nHamuka
YUCJICHHOCTH TOIMYJISIUU U €€ Perysius.

JdeMoHcTpanum:

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

Tabmuuet u cxembl: kapta «l[Ipupogubsie 30HB 3emun», «Cpenbl 0OUTaHMS
opranuaMoBy»,  «®oronepuoguzm»,  «llomynsauun»,  «3aKOHOMEPHOCTH  pOCTa
YUCJICHHOCTH NOMYJISUU HHOY30puu-Ty(henbkny, «[lumieBsie nemnmy.

JlaGopaTopHble 1 MPaAKTHYECKHE PA0OTHI:

Jlaboparopnasi pabora Ne 3. «Mopdosiorndeckre OCOOCHHOCTH PACTEHHM U3
pa3HBIX MECT OOUTAHUS».

JIabopatopHast pabora Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB

KoJIeycay.
[Ipaktuueckas pabora No 2. «[lomcu€T MIOTHOCTH TOMYJSIUMNA pa3HBIX BHUJIOB
pacTeHun».
Tema 4. Coob1iecTBa M 3KOJI0rMYeCKHE CUCTEMBI.
CoobmiecTBO opranu3MoB — OuorieHo3. CTpyKTypsl OuoIleHO3a: BHJIOBas,

IpPOCTpaHCTBEHHAs, Tpoduueckas (ruiieBas). Bunbi-qomunanTel. CBs3U B OHOIIEHO3E.

Dkonorudyeckue cucteMbl  (dkocuctembl). [lonarme 00 d3KocucTteMe W
ouoreonieHoze.  DyHKIHUOHATIBHBIE  KOMIIOHEHTBI  DKOCHUCTEMBI:  MPOIYIEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BeHIECTB M MOTOK 3HEPrUU B 3KOCUCTEME.
Tpoduueckue (mumessie) ypoBHU dKocucTeMbl. [lumeBbie nemu u cetd. OCHOBHBIE
MOKa3aTeln HKOCUCTEMBI: OmoMacca, TMPOMYKIUA. OKOJIOTHYECKHUE MUPAMUJIBI:
MPOIYKIIMK, YHUCICHHOCTH, Ouomacchl. (CBOHCTBA 9KOCHCTEM: YCTOWYHBOCTH,
camoperyisiuus, pa3Butue. CyKkieccusl.

[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. JKOCHCTEMA XBOMHOTO WIIH
IIMPOKOJIMCTBEHHOIO Jieca.

AHTpPONIOT€HHbIE HKOCHUCTEMBI. ATpO3KOCUCTEMBI. Yp0603KOCUCTEMBI.
buonoruueckoe u X035iCTBEHHOE 3HAYEHHUE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoo6pazue kak ¢akTop ycTOWYHMBOCTH dKocucTteM. CoxpaHeHHe
OMOJOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. I'panHunibl, coctaB U CTPYKTypa
ouocdepnl. Kupoe BemectBo u ero ¢GyHkiuu. OcobeHHOcTH Ouocdepbl Kak
ro0anpHOM 3KOcucTeMBL. [[uHaMudeckoe paBHOBeECHE U 00paTHas CBsI3b B Ouocdepe.
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KpyroBopotsl BemecTB M OHOr€OXMMHUYECKHE LUKIbI 3JEMEHTOB (yriepona,
azora). 30HaNbHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuecTBO B Ouochepe 3emiin. AHTPONOTEHHBIE HU3MEHEHHS B Ouocdepe.
['oGanbHbIE 2KOTOTHYECKUE TPOOTIEMBI.

CocyiecTBoBaHue MpUPOAbI U yesnoBeuecTBa. CoxpaHeHHe OMOpa3HOOOpa3us Kak
OCHOBa ycTOH4MBOCTH OMocdepbl. OCHOBA pallMOHANIBHOIO YNPABIECHUS NPUPOJHBIMU
pecypcaMu U UX Ucnoib30BaHue. JlocTikeHrs OMOJIOrHH U OXpaHa IPUPOIBI.

JdeMoHcTpanum:

IToptpets: A. Ix. Tencnu, B. H. Cykaués, B. UI. BepHanckuii.

Tabmuusl u cxembl: «lIumesble nenu», «buoleHO3: cocTaB W CTPYKTypay,
«IIpuponubie cooOmectBa», «llenmn nuTaHus», «OKOJOrMYECKass MUpPaAMUIAN,
«buocdepa u uenoBek», «IKocHCTEMa UIMPOKOIUCTBEHHOIO Jiecay, «IKocHCTeMa
XBOMHOTO Jeca», «buouenos Bogoémay, «ArpoueHnos», «lIpumepHbie aHTpONOTreHHbIE
BO3JICUCTBUSA Ha TPUPOAY», «BakHellne WUCTOYHMKU 3arps3HEHUs BO3AyXa U
IpYHTOBBIX BOa», «llouBa — BakHeimas coctapisiomas Ouocdepbr», «DakTopbl
nerpaganuu nousy, «IlapHukoBbIl 3P hekT», «PaKTOPbl paIUOaKTUBHOTO 3arpsi3HEHUS
ouocdepri», «O0mas cTpykrypa ouochepsni», «PacnpocrpaneHue Ku3Hu B 6uocdepey,
«O30HOBBIN 3KkpaH Ouocheps», «Kpyrosopor yriaepoga B 6uocheper», «Kpyrosopor
a30Ta B MPUPOJIEN.

O6opynoBanue: Mojenb-aniuikKanus «Tunuynaeie  OMOLIEHO3BI», TepOapwHii
«PactutenbHbie cooOmiecTBay, kojulekuuu «buonenos», «Bpenurenu BaKHEHIIUX
CEJIbCKOXO3AMCTBEHHBIX KYJIBTYp», repObapuu W KOJUICKIIMHM PACTEHHA U >KUBOTHBIX,
OpPUHAJIEKAIINE K Pa3HbIM SKOJIOTMYECKUM TpyIaM OJHOro BHuiaa, KpacHas kHura
Poccuiickoit deaeparuu, n300paxeHus OXpaHsIeMbIX BUJIOB PACTEHUM U )KUBOTHBIX.
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IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA TTPOI'PAMMBLI 110 BMOJIOI'MN
HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

Cornacao ®I'OC COO, ycranaBiauBaroTcsi TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMHCs  MPOrpaMM  CcpeaHero  oOmero  oOpa3oBaHMs:  JTUYHOCTHBIM,
METanpeMETHBIM U MPEAMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B crpykType JNMYHOCTHBIX pE3yJbTAaTOB OCBOCHHS mnpeamera «buomorus»
BBIZICJICHBI CJICAYIOIIME COCTABJISIONIME: OCO3HAHUE OOYYaIIIUMHUCI POCCUMCKON
rpaXJaHCKON MJIEHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSATEIILHOCTU U
CaMOOTPEICIICHUIO, HAJTUYME MOTHBAIMM K OOY4YEHHUIO OMOJOTHUHM, II€JICHANPABICHHOE
pa3BUTHE BHYTPEHHHUX YOCKICHUU JMYHOCTH HA OCHOBE KIIFOYEBBIX I[EHHOCTEH W
UCTOPUYECKUX TPAIUIMK pa3BUTUS OMOJOTMYECKOTO 3HAaHWS, TOTOBHOCTh U
CIOCOOHOCTh 00YYAIOIIMXCSI PYKOBOACTBOBATHCS B CBOEH JICATEIBLHOCTH IIEHHOCTHO-
CMBICJIIOBBIMM YCTaHOBKAMH, TMPUCYIIUMU CHUCTEME OHOJOTHMYECKOTO O00pa3oBaHus,
HaJIU4Me HKOJOTUUYECKOTO MPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh IIEIM U CTPOUTH
’KU3HEHHBIC TIJIaHbI.

JInyHOCTHBIE pE3yJIbTATBl OCBOCHMSI TipeameTa «bHOJIOTHs» JOCTUTAIOTCS B
€IUHCTBE Y4eOHOM M  BOCIIUTATEIBHOM  JIEITEIHPHOCTH B  COOTBETCTBHH  C
TPAAULIMOHHBIMU POCCUHUCKUMM COLUOKYJIBTYPHBIMUA, HCTOPUYECKUMU M JYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMHM, TPUHATHIMH B OOIIECTBE NIpaBWJIaMU W HOPMaMH
MOBEJICHUS M  CIIOCOOCTBYIOT IMpolleccaM CaMOINO3HAHWS, CaMOBOCIUTAHHUS M
CaMOpAa3BUTHS, PA3BUTHUA BHYTPEHHEW IMO3UIIUM JTUYHOCTH, NMAaTPUOTU3MA, YBAKECHUS K
3aKOHY U TMPABOIMOPSJIKY, UEJIOBEKY Tpyda M CTapiieMy IOKOJIEHHUIO, B3aWMMHOIO
YBOKECHUS, OEPEKHOTO OTHONIEHHS K KyJIbTYPHOMY HACICAUI0O W TPAJAUIHUIM
MHOTOHAIlMOHAIBHOTO Hapoaa Poccuiickorn dDenepanuu, NpUPOAE W OKPYNKaKOLIEH
cpene.

JIM4HOCTHBIC PEe3yJbTaThl OCBOSHUS Y4YEOHOro MpeaMera «BHOIoOTHsS» TOMKHBI
OTpakaTh TOTOBHOCTP M  CIIOCOOHOCTh  OOYYalOIIMXCS  PYKOBOACTBOBATHCS
chopMUpOBAaHHOW BHYTpPEHHEH TO3WIHMEH JUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUECHTAlNH, MO3UTUBHBIX BHYTPEHHUX yOCKICHUH, COOTBETCTBYIOIIAX
TPaAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOr0 OOIIecTBa, PaCIIMPEHUE KU3HECHHOTO OITbITa
W OmbiTa JIEATEIIBHOCTH B IIPOLECCE peaau3aluyd OCHOBHBIX  HampaBJICHHUMN
BOCHHUTATEIBHOM JICATSILHOCTH, B TOM UHMCJIC B YaCTH:

1) rpa:k1aHCKOT0 BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTh TPAXKJTAHCKOW ITO3MIIMH OOYYarOIIerocsi KaKk aKTHBHOTO H
OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH, YBaKCHHE 3aKOHA U
MPABOIOPSJIKA;
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TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBHOCTHU MPU CO3JIaHUM Y4EOHBIX
MIPOEKTOB, PEIICHUU yU4E€OHBIX M MMO3HABATEJBHBIX 3aJ1a4, BHITOJIHEHUU OMOJIOTMYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO IMO3UIMIO MO OTHOIICHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YYUTHIBATH B CBOUX JCHUCTBUSIX HEOOXOJAUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEM C pa3HBIMU YOEKIECHUSIMH, KYJIbTYPHBIMH IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

TOTOBHOCTh K COTPYJIHUYECTBY B IMPOIECCE COBMECTHOI'O BBITIOJIHEHUSI YUEOHBIX,
MO3HABATEJILHBIX M UCCIIEIOBATENbCKUX 3a7a4, YBAXKUTEIBHOTO OTHOLICHUS K MHEHUIO
OTIMOHEHTOB MIPU OOCYXJIECHUHU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COJICPIKAHNUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TETbHOCTH;

2) IaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHMCKON Tpa)KTaHCKOW WIEHTUYHOCTH, NaTPUOTHU3MA,
YBAKEHUS K CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mepen PoauHOM, ropaoctu 3a
CBOM Kpa#, cBOW0 PoaumHy, CBOW S3bIK U KYyJbTYpy, MPOLLIIOE K HACTOSIIEE
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IECHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEAUIO M TaMSITHUKAM TMPUPO/IBI,
NoCTHXKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIaJ POCCUUCKUX YUYEHBIX B CTAHOBJICHUE U PA3BUTHE
OMOJIOTHHY, TTOHUMAaHUs 3HA4YE€HUsS OMOJIOTMM B MO3HAHUU 3aKOHOB MPHUPOJIbI, B KU3HU
YeJIoBeKa U COBPEMEHHOTO 00IIECTBa;

uaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K Cly)keHMI0O u 3amure OtedecTtsa,
OTBETCTBEHHOCTH 3a €T0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHME TYXOBHBIX [IEHHOCTEW POCCUMCKOTO HAPO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO IMOBEICHUS;

CIIOCOOHOCTh OLIGHUBATh CHUTYallMI0 W TPUHAMATh OCO3HAHHBIE pEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJUTEISIM, CO3JaHHI0 CEMBH Ha OCHOBE
OCO3HAHHOTO TMPUHATHS LIEHHOCTENM CEMEMHOW XWU3HU B COOTBETCTBUU C TPAAULIUSAIMH
HaponoB Poccuu;

4) 3cTETHYECKOr0 BOCIIMTAHMS

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOYas SCTETHKY ObITa, HAy4YHOrO H
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY/1d, OOIIECTBEHHBIX OTHOILIECHHUI;

IMOHUMAaHHUE 3MOLMOHAIIBHOTO BO3JACUCTBHS KUBOU MPUPOJIBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKCHUIO B Pa3HbIX BHUJAX MCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPYECKOMN JIMYHOCTH;

5) ¢usuvyeckoro BocCHUTAHHMS, (POPMUPOBAHUA KYJbTYPbl 3I0POBbSI H
IMOLMOHAJIBHOIO 0JIArONMOJTYYHs:
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MOHUMAHHE W peaiu3alus 3J0pOBOr0 U 0E€30MacHOro 0Opasza KWU3HU (30POBOE
MUTAHUE, COOJIIOJIEHUE TUTMEHUYECKUX MPaBWI U HOPM, COalaHCUPOBAHHBIM PEXKUM
3aHSATUN U OTIIbIXA, PETyJsipHast Pu3nuecKasi akTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIIETGHTHOTO OTHOIICHUSI K COOCTBEHHOMY (PU3MUECKOMY U TICUXUYECKOMY
3I0POBBIO;

MMOHUMAHKE IIEHHOCTU MPaBWJI UHAWUBUIYAILHOTO U KOJUIEKTUBHOTO OE€30MacCHOTO
MOBEJICHUSI B CUTYAIUsAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TOCICACTBUM M HENPUSTUS BPEIHBIX MNPUBBIUCK (ymoTpeOIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEeHUS);

6) Tpy10BOr0 BOCIMTAHMS

TOTOBHOCTH K TPY/ly, OCO3HAHUE IIEHHOCTH MacTEPCTBa, TPYI0J00HE;

TOTOBHOCTh K AaKTUBHOW JE€ATEIbHOCTH TEXHOJOTUYECKOM U  COIMaJIbHOM
HAIPaBJIEHHOCTH, CIOCOOHOCTh WHHUIIMMPOBATh, IUIAHUPOBATH W CaAMOCTOSITEIBHO
BBITIOJIHSITH TAKYIO 1€ TEIbHOCTB;

UHTEpPEC K pa3IuyHbiM cdepam NpodhecCHOHATBHONW JeATeIbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIN BBHIOOpP Oynymied npodeccuu U peain30BbIBATH COOCTBEHHBIC
KU3HEHHBIC TUTAHbI,

TOTOBHOCTh U CITIOCOOHOCTh K 00pa30BaHUIO M CAaMOOOPA30BAHMIO HA MPOTSIKESHUH
BCEH KU3HHU;

7) 3K0JIOTHYECKOTr0 BOCITUTAHUS:

HKOJIOTHYECKH I1eJIeco00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHHUKY >KU3HHU Ha
3emiie, OCHOBE €€ CyIleCTBOBaHUS,

NOBBIIEHUE  YPOBHS  DKOJIOTMYECKOM  KyJIbTYphl: HPHOOpPETEHHE  OIbITa
IUIAHUPOBAHUA MOCTYNKOB M OLEHKH MX BO3MOXKHBIX IMOCIEACTBHUI JJIs1 OKpY’Karolieh
Cpenbl;

OCO3HAHHME TJ00aJbHOTO XapaKTepa »SKOJOTHYECKUX TNpodiieM H NyTed ux
pelieHus;

CIIOCOOHOCTh MCITOJIB30BaTh MPHOOpPETaeMble IIPU U3YyYSHHH OWOJIOTUU 3HAHHS H
YMEHUS MPU PELICHUH MPOOJIEM, CBSI3aHHBIX C PAllMOHAIBHBIM MPUPOIOIOIB30BaHUEM
(coOmroeHnrie TmpaBWJl TMOBEAEHUS B NPHUPOJAE, HAMNPABICHHBIX Ha COXpaHEHUE
paBHOBECHS B 9KOCHCTEMaX, OXPaHy BUIOB, IKOCUCTEM, Ouochepshl);

AKTUBHOE HENPUATHE ICUCTBUH, MPHUHOCSIIIUX BPEI OKPYXKAIOMIEH MPUPOIHOU
cpelne, yMEHHE TMPOTHO3UPOBATh HEOIATONMPHUATHBIC SKOJOTHUECKHE TOCIECTBUS
NpEeANTPUHUMAEMBIX JICMCTBUNA U TIPEIOTBPAILATh UX;

HaJu4Yue Pa3BUTOTO BSKOJOTMYECKOTO MBIIUICHUS, SKOJOTMYECKON KYJIbTYpHI,
OMbITa JIESITENHHOCTH 3IKOJOTUYECKOW HAIMpaBIE€HHOCTHU, YMEHHS PYKOBOACTBOBATHCS
MMH B MO3HABaTEJIbHOW, KOMMYHUKATUBHOM M COLUMAIBHOW MPAKTUKE, TOTOBHOCTHU K
YYACTHUIO B IPAKTUYECKOM JIESITENIbHOCTH KOJIOTHYECKOW HAMPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUA:

c(hOpMUPOBAHHOCTb MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKW U OOIIECTBEHHON MpPaKTHKW, OCHOBAHHOTO HA JAHANore KyJbTyp,
CIOCOOCTBYIOUIETO0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;
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COBEPIIICHCTBOBAHUE SI3BIKOBOM M UYHTATEIBCKOW KYyJBTYPhl Kak CpEICTBa
B3aMMOJICUCTBHS MEXTY JIFOIBMH ¥ TIO3HAHUS MUPA;

MOHUMaHWe chnenupuku OUOJOTUM KaK HayKd, OCO3HaHuUA €€ poiu B
(GOpMHUpPOBAaHUN  PAIMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUHA IEJIOCTHOTO
MPEJICTABIICHUS 00 OKpYyXKalolmeM MHpPE KaK O EIUHCTBE NPHPOJIBI, YEIOBEKA H
oOmmiecTBa, B TIO3HAHWW TPHPOJHBIX 3aKOHOMEPHOCTEH U PEIMICHWH MpoOsIeM
COXPaHCHHS PUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OHWOJIOTHHM IS COBPEMCHHOW ITMBHIIM3AIINN
oOecrieueHUsT HOBOTO YPOBHS pPa3BUTHS MEIUIIMHBI, CO3JaHHE TEPCIICKTUBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX peIlaTh PEeCYpPCHBIC MPOOJIEMBl Pa3BUTHS YEIOBCYCCTRA,
MOKWCKa IyTEH BBIXOJa W3 TJI00ATBHBIX SKOJOTHYECKHX MpobjieM u oOecreueHus
nepexojia K yCTOHYMBOMY Pa3BUTHIO, PAllMOHAIBHOMY HCIIOJIB30BAHUIO TMPUPOIHBIX
pecypcoB U GOPMHUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTH B MOJYYCHUU OMOJOTHYCCKUX 3HAHUU B IIEJISAX MOBBIMICHHS
oOmmel KyJbTypbl, €CTECTBCHHO-HayYHOW TI'DAMOTHOCTH, KaK COCTaBHOW YacTH
(YHKIIMOHAJIBHOW ~TPaMOTHOCTH OOyd4aromuxcsi, (GOpMHPYEeMOW TP HM3yYCHUH
OuoJjoruu;

NOHMMAaHWE CYINIHOCTH METOJIOB TIIO3HAHUS, HCIIOJIB3YeMbIX B €CTECTBCHHBIX
HayKaxX, CIOCOOHOCTU MCIOJIb30BaTh MOJTyYaeMble 3HAHMS JJIA aHalnu3a U OOBSICHEHUS
SBJICHUN OKPYXKAIOLIEro MUpPAa U IMPOUCXOMISIIIMX B HEM H3MEHEHUU, YMEHHUE NeNaTh
000CHOBaHHBIC 3aKIIOYEHUS HAa OCHOBE HAYYHBIX (DaKTOB M UMEIOLIUXCS JaHHBIX C
LEJIbIO TIOJTYYEHHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh  CAMOCTOSITEIBHO ~HCIOJIB30BaTh OWOJOTMYECKHE 3HAHMS s
pelieHus MpooJieM B peabHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHHME IIEHHOCTH HAy4YHOW JAESTeNbHOCTH, TOTOBHOCTh OCYIIECTBISATH
IPOEKTHYIO U UCCIEAOBATENbCKYIO NESITEIbHOCTh MHANBUAYAIBLHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMO0Opa30BaHUIO,
K aKTUBHOMY TIOJTYY€HUIO HOBBIX 3HAHUH MO OMOJIOTUH B COOTBETCTBHH C KU3HEHHBIMU
MOTPEOHOCTSIMU.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3yJbTaThl OCBOCHHSA YydeOHoro mnpeamera «buomorus»
BKJIIOUAIOT:  3HAYMMBbICe JUII  (DOPMHpOBAHHMS ~ MHPOBO33PEHUS  OOYyJarOUUXCS
MEKIUCIMIUIMHAPHBIC  (MEXIIPEIMETHBIC) OOIICHAYYHBIC TOHITHSA, OTPAKAIOIINE
IIEJIOCTHOCTh ~HAYyYHOM KApTHHBI MHpa MW crHenuduKy METOAOB IO3HAHUSA,
HCTOJIb3YEMBIX B €CTECTBEHHBIX Haykax (BEIIECTBO, JHEPrus, SBJICHHUE, MPOIIeCC,
CUCTEeMa, HAy4HbIH (DaKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCThb, 3aKOH, TEOPHS,
HCClIeIOBaHNEe, HAOJOJCHHWE, U3MEPEHHE, DKCIEPUMEHT U APYTHX), YHUBEPCAIbHbBIC
y4eOHble  JAeicTBUSA  (TIO3HABaTENbHBIC, KOMMYHUKATHBHBIE,  PETYISTUBHBIC),
oOecneunBarome (GpopMUpoOBaHUE (PYHKIIMOHAIBHOW T'PAMOTHOCTH U COIMAIbLHOU
KOMIIETCHITMA OOYYaIOIIUXCs, CIIOCOOHOCTh OOYYaOIIUXCS HMCIIOJIb30BaTh OCBOCHHBIC
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MEXIUCIUIUIMHAPHBIC, MHPOBO33PEHUYECKHUE 3HAHUA U YHHUBEpCaJIbHbIE Yy4eOHbBIC
JIEVCTBUSA B II03HABATEIBLHOW U COLIMATIBHOM MPAKTUKE.

MertanpenMeTHble  pe3yibTaThl OCBOCHHUSI IPOrpaMMbl  CPEAHEro  OoOIIero
00pa3oBaHus JOJKHBI OTPAXKATh:

OBJajieHNe YHUBEPCAJbHBIMY Y4eOHBIMY M03HABATEIbHBIMHY J1€iCTBUSIMU:

1) 6a3oBbI€e JJOrHYECKHE JeHCTBHSA:

CaMOCTOSITEILHO (DOPMYJIMPOBATH U AKTYaJIU3UPOBAThH MPoOIeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

UCIIOJIH30BaTh MPU OCBOCHUHW 3HAHHUU MPUEMBI JIOTHUECKOTO MBIILICHUS (aHAIn3a,
CUHTE3a, CpaBHEHMs,  Kjaccudukanuu, 000OIIEHMs),  PACKPhIBATH  CMBICIH
OMOJIOTMYECKUX MOHATUH (BBIICIATh UX XapaKTEPHbIC MPU3HAKH, YCTAHABIUBAThH CBSA3U
C APYTUMU TIOHSATUSIMHU );

OTpENeNATh IeJIM JIEeSITCIBbHOCTH, 3ajaBas TmapamMeTpbl M KPUTEPUH HX
JOCTH)KEHUS, COOTHOCHTh PE3YJIbTaThl ICSITEIHBHOCTH C TOCTABICHHBIMU LIEIISIMHU;

UCIIOJIH30BaTh OWOJIOTUYECKHE TOHATUSA sl OObsiCHEHUs (HAKTOB U SIBJICHUU
YKUBOU TIPUPOJIBL;

CTPOUTH JIOTUYECKHE PACCYXKJCHUs (MHAYKTUBHBIC, JICTYKTHUBHBIE, 10 aHAJIOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH M TNPOTHUBOPEYUST B pacCMaTPUBAEMBIX  SIBJICHUSX,
(bopMyITUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MPUMEHSTh CXEMHO-MOJICJIbHBIE CPEICTBA ISl TPEACTABICHUS] CYIIECTBEHHBIX
CBSI3€l M OTHOIIICHUM B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TakKKe MPOTUBOPEUUI
Pa3HOTO POJia, BBISBICHHBIX B PA3JIMUYHBIX HH()DOPMAITMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IUIaH peEHIeHUs MPOOJIeMbl ¢ YYETOM aHAJIM3a HWMEHOIIUXCS
MaTepHualbHbIX U HEMaTEpUAIIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JEATECIBHOCTH, OIIEHUBATh COOTBETCTBHE PE3YJIHTATOB
1[EJIIM, OIIEHUBATh PUCKU MOCIIEICTBUU N€ATEIbHOCTH;

KOOPJIMHUPOBATh M BBIMOIHATH PabOTy B YCIOBUAX PEAIBHOTO, BUPTYAJTbHOTO U
KOMOHWHHPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIILICHUE MTPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 0a30BbIe HCCJIeA0BaATEIbLCKHE JeHCTBHA:

BJIaJICTh HABBIKAMHU YYEOHO-HCCIICAOBATEIbCKOM M TMPOEKTHOM JeATeIbHOCTH,
HaBBIKAMHU pa3pelIeHus MpoosieM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIILHOMY
MOMCKY METOJOB PEIICHHUS MPAKTUYECKUX 3a7ad, MPUMEHECHHUIO Pa3JIMYHBIX METOJIOB
TO3HAHUS;

KCTOJIb30BaTh PA3WYHbIC BHUJBI JAEATCIHHOCTH MO IMOJYYECHUIO HOBOTO 3HAHMS,
€ro MHTepHpeTaIluu, IpeoOpa3oBaHUI0 U NMPUMECHEHHUIO B YYCOHBIX CHTYaIUSAX, B TOM
YHUCJIe MPU CO3JaHUM YU€OHBIX U COIIMATBHBIX TPOCKTOB;

dbopMHUpOBaTh, HAYYHBIM THIT MBINIJICHUS, BIAJACTh HAYYHOW TEPMHHOJIOTHEH,
KJIFOYEBBIMU MOHSITUAMHU U METO/IaMU;

CTaBUTh W  (QOpMyJHUpOBaTh COOCTBEHHbIE 3aJauyd B 00pa30BaTENIbHOM
JESATEIBHOCTH U )KU3HEHHBIX CUTYALIUSX;



21

BBISIBIISITH IPUIMHHO-CJICACTBEHHBIC CBSI3H M aKTyaJIM3UPOBAThH 3a/1a49y, BBIIBUTAThH
TUMOTE3y € perieHus, HAXOIUTh apTYMEHTHI JJI I0Ka3aTeIbCTBA CBOMX YTBEPKIACHUH,
3aJ1aBaTh IMapaMeTPbl U KPUTEPHH PEIICHUS;

aHAM3UPOBATh IMMOJTYYCHHBIC B XOJI¢ PEIICHHs 3aJa4ydl Pe3yJIbTaThl, KPUTHUCCKU
OIICHMBATh X JOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh PUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IICJICHANPABICHHBI TIOMCK IEepeHOca CPEICTB U CIIOCO00B
JEHCTBUS B IPOPECCUOHATIBHYIO CPEY;

yMETh TIEPCHOCHUTHh 3HAHWUS B TIO3HABATCIBHYIO M TPAKTHYECKYIO 00JIacTH
KU3HEIEATEITHHOCTH;

YMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIC HJEH, MpeaaraTh OPUTHHAIBHBIC TOJIXOAbI M PEIICHUS,
CTaBUTH NIPOOJIEMBI 1 33J1a4YH, JOMYCKAIOIIHNE aJIbTCPHATHBHBIC PEIIICHUS.

3) paboTa ¢ uHpopManmeii:

OPUEHTUPOBATHCSA B PA3IMYHBIX HMCTOYHUKAX HHMOpMaIuu (TEKCTe Y4eOHOTO
nocoOusl,  HAyYHO-TIONMYJISAPHOW  JUTEparype, OWOJOTHYECKHUX  CIIOBapsIX M
CIIpaBOYHMKAX, KOMITBIOTEPHBIX 0Oa3ax JaHHBIX, B VIHTEepHETE), aHAIU3UPOBATH
UHPOPMAIIMIO Pa3JIMYHBIX BHUJIOB M (POPM MpECTaBICHUSA, KPUTHUYCCKH OLICHUBATh €€
JOCTOBEPHOCTH U HETIPOTHBOPEUUBOCTH;

(GopMyTUpPOBATH 3aMIPOCH U IPUMEHSTh Pa3IMYHBIE METOBI TIPH MTOUCKE U 0TOOpE
Ononormueckoit mHGopmanuu, He0OXOAMMOMN TS BRIIOTHEHHSI YIeOHBIX 3a71a4;

npuoOpeTaTh  OMBIT  WCIONB30BaHUS  WH(OPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYpy AKTHBHOTO HCIIONB30BAHHUS Pa3TMYHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITEILHO BEIOMPAThH ONTUMAIBHYIO0 (OpMY MIPEACTABICHHS OMOIOTHIECKON
uHopManuu (CXeMbl, TpapuKH, THarpaMMbl, TaOIUIIbI, PUCYHKH U JIPYTOE);

UCTIOJIh30BaTh HAYYHBIH S3BIK B KAUECTBE CPEJCTBA MPH paboTe ¢ OMOIOTHISCKON
UHPOpPMAIUCH: MPUMEHITh XUMHUYECKHe, (U3MUYECKHEe M MaTeMaTHYeCKHe 3HaKH W
CHUMBOIJIBI, bopmybl, ab0OpeBuatypy, = HOMEHKJATYDY, UCIIONb30BaTh U
peoOpa3oBhIBATh 3HAKOBO-CUMBOJINYECKUE CPECTBA HATIISATHOCTH;

BIIAJICTh HABBIKAMHU PACMO3HABAHUS W 3alIUThl MH(POpMAIMU, WHOOPMAITMOHHON
0€301aCHOCTH JIUYHOCTH.

OgiajgeHue yHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) oO1enume:

OCYIIECTBIISITh KOMMYHHKAIIMA BO BCEX cepax >KU3HU, aKTUBHO Y4YaCTBOBATH B
JAJIOTe WIIA JTUCKYCCUU TI0 CYIIECTBY 00CYKaaeMoi TeMbl (YMEHHE 3a7aBaTh BOIIPOCHI,
BBICKa3bIBaTh CY)KIICHHS OTHOCHUTEIBHO  BBITIOJIHGHHUS TMpeajiaraeMod  3ajaqd,
YYHUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3UIMH JIPYTUX YYACTHUKOB JTUAJIOTa WU
JUCKYCCHH );

pacmo3HaBaTh HeBepOaldbHBIE CpeACTBAa  OOIIEHWs, TOHWUMATh 3HAUYCHHE
COIMAJILHBIX 3HAKOB, MPEINOCHIJIOK BO3ZHUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIlil, yMETh
CMSATYATh KOH(DIJIUKTHI ¥ BECTH MTEPETOBOPHI;
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BIIQJICTh PA3IMYHBIMH CIOCOOAMU OOIIEHUS U B3aUMOJCHCTBUS, NOHUMATH
HaMEpPEHUs JPYTuX JIOACH, MPOSBISATh YBAXKUTEILHOE OTHOIICHUE K COOECEIHUKY U B
KOPPEKTHOU popme (HopMyTUpOBaATH CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTUYHO W3JaraTh CBOIO TOYKY 3pPEHUSI C HCHOJb30BAaHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMeCTHas 1esiTeJIbHOCTD:

MOHUMATh M WCHOJb30BaTh MPEUMYIIECTBA KOMAHAHOM M WHIUBUIYATbHOU
paboThl MpU pelieHud OUOJOTUYECKOM MPoOsIeMbl, 0OOCHOBBIBATH HEOOXOIUMOCTH
MPUMEHEHHUS TPYIIOBBIX ()OPM B3aMMO/ICHCTBUSI IPU PEIICHUH YU4eOHOU 3a/1aun;

BBLIOMpATh TEMAaTHKy W METOJbl COBMECTHBIX JEUCTBUH C Y4ETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEH KaXKI0TO WieHa KOJIJIEKTUBA;

IPUHUMATH IEJIM COBMECTHOM JIESITEIBHOCTH, OPraHU30BbIBATH U KOOPAUHUPOBATH
JNeUCTBHS MO €€ JTOCTHIXKEHUIO: COCTABJSATH IUIAH JICUCTBUM, paclpenesisTh POJIH C
y4€TOM MHEHUN YYaCTHUKOB, OOCYKIAaTh PE3yIbTaThl COBMECTHON PaOOTHI;

OIICHUBATh KAaueCTBO CBOEr0 BKJIaJa U KaXJOTO YYaCTHUKA KOMAaHJbl B OOIIMIA
pe3yIbTAT M0 pa3padOTaHHBIM KPUTEPHUSIM;

npejyiaraTb  HOBBIC IPOEKTHI, OIICHWBATh UACH C TIO3UIMH  HOBU3HBI,
OPUTHUHAJILHOCTH, MTPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh TTO3UTUBHOE CTPATETUUYECKOE TOBEACHUE B PA3IUYHBIX CUTYAIIHSX,
IIPOSIBJISITh TBOPUYECTBO U BOOOpaKEHHUE, OBITh MHUITUATHBHBIM.

OBJajieHNe YHUBEPCAJIbHBIMH PeryJATHBHBbIMU JIeHCTBUSIMU:

1) camoopranusanus:

UCITOJIH30BaTh OMOJIOTHUECKUE 3HAHUS JIJISl BBISBICHHS TTPOOJIEM U UX PEIICHUS B
KU3HCHHBIX U YIYCOHBIX CUTYAIIHSIX;

BBIOMPATh HA OCHOBE OMOJOTHUUECKUX 3HAHUH I1€JICBBIC M CMBICIIOBBIC YCTAHOBKH B
CBOHUX JEHUCTBHUAX U MOCTYIKaX MO OTHOIICHUIO K KMBOM MPUPOJIC, CBOEMY 3I0POBBIO U
3I0POBBIO OKPYIKAIOIIHX;

CaMOCTOSITEIbHO OCYIIECTBJISATh TO3HABATEIBHYIO JICSATEIBHOCTD, BBISBIATH
npoOaemMbl, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 3a7a4ll B 00Opa30BaTEIbHOMN
NEATEIbHOCTU U AKU3HEHHBIX CUTYaIUX;

CaMOCTOSITEJIbHO COCTABJISITh IUIAH PELICHHS NPOOJEMbl C YYETOM HMEIOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacmupsTh paMKH y4eOHOTO NMPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUMH;

JienaTh OCO3HAHHBINM BBIOOp, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrIocoOCTBOBaTh (DOPMHUPOBAHUIO W TPOSIBICHUIO IMIUPOKOU IPYIUIIMU B Pa3HBIX
00JacTAX 3HAHWM, TMOCTOSHHO TMOBBINIATH CBOM 0OOpPa30BATENbHBIA M KYJIbTYPHBIN
YPOBEHb.

2) CAMOKOHTPOJIb:
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JaBaTb OLICHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHUBBI B JCATEIBHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJILTATOB LICIISAM;

BJIAJI€Th HaBBIKAMH I103HABATEIBHONW PEQIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUUA U MBICIIMTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, HUCIOJIb30BAThH
npu€mbl pedIeKCUU JUIsl OLIEHKH CUTYallMd, BIOOpA BEPHOIO PELICHHUS;

YMETh OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKECHUIO;

IIPUHUMATh MOTHUBBI W apryMEHTHl JPYIMX IIpU aHAIW3€ PE3YIbTAaTOB
NEATEIIbHOCTH;

3) npuHATHE Ce0ONA M IPYTUX:

OpPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTMBBI M apryMEHTbl JpPYyIMX IIpU aHajlu3e pe3ysIbTaToB
NEATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIMHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3UIUU APYTOrO YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[Ipenmertnbie pe3ynbTaThl ocBoeHUs mporpammbl COO no 6uosiorun Ha 0a30BOM
ypOBHE BKIIOYAIOT crneruduyeckue s yuyeOHoro mnpenmera «buosorus» HaydHbIe
3HaHMS, YMEHHS W CHOCOOBl JEWCTBHM TI0O OCBOCHMIO, HWHTEPHpPETAlUd U
npeoOpa3oBaHUI0 3HAHUM, BHJIBI ACSATENBHOCTH IO IOJTYYEHHUIO HOBOIO 3HAHUSA U
NPUMEHEHUIO 3HAaHWW B Pa3IUYHBIX Y4YEOHBIX CHUTYyallMsX, a TaKXe B peabHBIX
KU3HEHHBIX CHUTyallUsX, CBS3aHHbIX C Owuonorueit. B mporpamme mnpenMeTHbIe
PE3yNbTATHI IPEICTABIIEHBI TI0 TOJIaM 00yJYEeHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS yueOHOTO NpeameTa «buonorus» ¢ 10 knacce
TOJIKHBI OTPaKaTh:

c(hOpMHPOBAHHOCTh 3HAHMK O MECTE€ U POJIM OUOJOTMM B CUCTEME HAyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAyUYHOMN
KapTUHBI MHpPa W HAYYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCHUMCKUX U 3apyOEIKHBIX
Y4EHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH, (PYHKIIMOHAJIBRHOW TPAaMOTHOCTH YEJIOBEKa
JUISL PEIICHUS dKU3HEHHBIX 3a/1a4;

YMEHHUE PaCKPBIBaTh COJACpPXKAaHUE OMOJOTHYECKUX TEPMHHOB U MOHSATHUHN: KU3HD,
KJIETKa, OpraHu3M, MeTaboin3M (0OMEeH BELIECTB U MPEBpallEHHe YHEPTHH), TOMEOCTa3
(camoperynsauusi), ypOBHEBas OpPraHU3aLMs MXUBBIX CHCTEM, CaMOBOCIIPOM3BEIICHUE
(penpolyKuus), HacJAEeACTBEHHOCTh, U3MEHYUBOCTD, POCT U PA3BUTHUE;

YMEHUE H31aratb  OHOJIOTMYECKHE TEOpHM  (KJIETOYHas, XpOMOCOMHas,
MyTAaIMOHHAA, IEHTPaTbHAs JOTMa MOJICKYJISIpHOU Onosiorun ), 3akoHs! (I'. Mennaens, T.
Moprana, H. 1. BaBuiioBa) u yueHus (0 UEHTpax MHOTO0Opa3us U MPOUCXOXKICHUS
KyJabTypHbIX pacteHuid H. V. BaBuioBa), onpenensiTe TpaHHUIbl UX TPUMEHUMOCTH K
KUBBIM CHCTEMaM;

YMEHHUE BIAJETh METOJAAaMU HAay4YHOI'O MO3HAaHUS B OHMOJIOTMM: HAOJIIOJEHHE U
ONHMCAHME KUBBIX CHUCTEM, IIPOLIECCOB M SBJIEHUM, OpraHu3alusi U IPOBEICHUE
OMOJIOTMYECKOTO SKCIIEPUMEHTA, BBIJBUKEHHUE THUIIOTE3bl, BBISIBICHUE 3aBHCHUMOCTH
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MEXIy HCCICIyeMbIMH BEIUYMHAMHU, OOBICHECHUE TMIONYYCHHBIX pE3yJIbTaTOB,
WCITOJIb30BAaHHBIX HAyYHBIX MOHSATUH, TEOPUH M 3aKOHOB, YMEHHUE NIeJIaTh BBHIBOABI Ha
OCHOBaHHH TOJTYYEHHBIX PE3YJIBTATOB;

YMCHHE BBIJICIATh CYIICCTBEHHBIC NPH3HAKH BHPYCOB, KIETOK TMPOKAPUOT H
AYKapHOT, OJHOKJICTOYHBIX H MHOTOKJICTOYHBIX OPTraHU3MOB, OCOOCHHOCTH TIPOIIECCOB:
oOMEHa BEIIECTB M NPEBpAIECHUs YHEPTUU B KIIETKE, (DOTOCHHTE3a, MIACTHYCCKOTO U
DHEPreTUYECKOTO OOMEHa, XEMOCHHTE3a, MHUTO03a, MeEH03a, OILIOJOTBOPCHHUSI,
Pa3MHOXECHUS, MHANBUIYATLHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHE3);

YMCHHE TPUMCHITh TIOJYYCHHBIC 3HAHUSA JUIsI OOBSCHEHUS OWOJOTHYCCKUX
NIPOIIECCOB U SIBJICHUH, /ISl IPUHSATHUS MPAKTHUYECKUX PEIICHUHN B IMMOBCEIHEBHON JKU3HU
C IeNbl0 obOecreueHruss OE30MaCHOCTH CBOETO 3JI0POBbS M 3JI0POBBSI OKPY>KAFOIIUX
JOJIeH, COOJTFOICHHSI HOPM TPaMOTHOTO MOBEJICHUS B OKPYXKarOIIeH MPUPOTHON cpeje,
NOHMMAaHWEe HEOOXOIUMOCTH HMCIOJIb30BaHUS JOCTHKCHUH COBPEMEHHOW OWOJIOTUU U
OMOTEXHOJIOTHH ISl PAIIMOHAILHOTO TPUPOAOIIOB30BAHUS;

YMCHHE PEIIaTh DJIEMCHTAPHBIC TCHETHYCCKUE 3a7a4d Ha MOHO- U JIMTUOPHIHOE
CKpEIIMBaHUE, CIEIJICHHOC HACJCAOBAaHUE, COCTABJISITh CXEMbl MOHOTHOPHIHOIO
CKpEIIMBaHUs JJIS MPECKa3aHus HACJIeI0BaHUs PU3HAKOB Y OPraHU3MOB;

YMEHHE BBITIOJHATH J1a00pPaTOPHBIC M MPAKTUYCCKUE padOTHI, COOJIIOIaTh TIPaBHIIa
pu paboTe ¢ yueOHBIM U JTa00paTOPHBIM 000PYI0BAHUEM;

yMEHHE  KPUTHYECKHM  OIEHMBAaTh W  HHTEPHPETUpPOBATH  UHGOPMAIIUIO
OMOJIOTUYECKOTO COJIEP KaHMs, BKIIOYAIONIYIO TICEBAOHAYYHbIC 3HAHUS U3 PA3IMYHBIX
UCTOYHUKOB (CpelCTBa MAaccoBOM HWH(GOpPMAIMU, HAYyYHO-TIOMYJISIPHBIE MaTepuabl),
ATUYECKUE AaCHEeKThl COBPEMEHHBIX HCCIEOBaHMN B  OMOJIOTMM, MEAMIIMHE,
OHMOTEXHOJIOTHH,

yMEHHE CO3/7aBaTh COOCTBEHHBIE NMHCHMEHHBIC M YCTHBIE COOOIIECHHS, 0000Mmast
OMoNOornYecKyo MHMOPMAIUIO U3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO HCIOJIb30BATh
MOHATUWHBIN armapat OUOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS yueOHOTO nipeameTa «buonorusy» ¢ 11 knacce
JIOJIKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHMK O MECTE€ U POJIM OUOJOTHM B CHUCTEME HAyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (DOPMUPOBAHMM COBPEMEHHOH €CTEeCTBEHHO-HAyYHOMN
KapTUHBI MHpPAa W HAYYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCHUMCKUX U 3apyOEIKHBIX
Y4EHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH, (PYHKIIMOHAJIBRHOW TPAaMOTHOCTH YEJIOBEKa
JUTSL peIIeHUs KU3HEHHBIX 33]1a4;

YMEHHUE PACKPBIBATH COJIEP)KaHHE OMOIOTHYECKUX TEPMHHOB WM TIOHSTHHA: BH]I,
MOMYJSAIMsA, TEeHOPOHM, OBOJIONMUSA, JBWXKYyIMHE CHIBI ((PaKkTOphl) IBOIIOIHH,
MPUCTIOCOOJICHHOCTh  OPTraHU3MOB, BHI000pa3oOBaHME, JKOJOTHYECKHE (DaKTOpHI,
HKOCUCTEMA, MPOMYIICHTHI, KOHCYMEHTBI, PEAYIEHTHI, MU MMHUTAHUS, IKOJIOTHYECKas
nMpaMujia, OUoreoneHo3, ouocdepa;

YMEHHUE Hu3JlaraTh OWojorndeckue Teopuu (dBotonmoHHas teopust Y. JlapBuHa,
CUHTETHYECKAasi TEOpHUsS OBOJIOIWHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOIBIIIEBOTO
cxonctBa K. M. bapa, uepenoBaHus TJIaBHBIX HalpaBiIC€HUM U myTei sBoirounu A. H.
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CemeprioBa, yuenuss o Ouochepe B. WM. Bepnaackoro), ompeaensiTh TpaHUIBl HX
MPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BIAJAETh METOJAMH HAyYHOTO IO3HAHUS B OHOJOrMU: HAOIIOJEHUE U
ONMCAHHWE KHUBBIX CHUCTEM, IIPOIIECCOB W SBJICHUH, OpraHu3amus W TPOBEICHHE
OMOJIOTUYECKOTO DKCIIEPUMEHTA, BBIIBIMIKCHHUE THUIIOTE3bl, BBISBICHHEC 3aBHCUMOCTH
MEXIY HCCICIyeMbIMH BEIUYMHAMH, OOBSICHECHUE IIONYYCHHBIX pE3yJIbTaTOB,
WCITOJIb30BAaHHBIX HAyYHBIX MOHSATUH, TEOPUH M 3aKOHOB, YMEHHUE JIeJIaTh BHIBOJBI Ha
OCHOBaHHH TOJTYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIJICIATH CYIIECTBCHHBIC MPU3HAKHA CTPOCHHUS OMOJIOTHYECKUX O0BEKTOB:
BUJIOB, TOMYJISAINNA, TMPOMYIEHTOB, KOHCYMEHTOB, DPEIYIICHTOB, OHOTCOIICHO30B H
IKOCHCTEM, OCOOCHHOCTH TMPOIIECCOB: HACJIEICTBEHHOW M3MEHYUBOCTH, €CTECTBEHHOTO
otbopa, BUJI000pa30BaHUs, MPUCTIOCOOJICHHOCTH OpraHU3MOB, JEeUCTBUS
HKOJIOTHYECKUX (PaKTOPOB HA OPTraHM3MBI, MEPEHOCA BEIISCTB M IOTOKA SHEPTUU B
DKOCUCTEMAX, AaHTPONOTEHHBIX W3MCHCHHMA B OKOCHUCTEMax CBOCH MECTHOCTH,
KPyroBOpoOTa BEIICCTB U OMOTCOXUMHUYECKUX ITUKIIOB B Orocdepe;

YMCHHE TIPUMCHITh TIOJYYCHHBIC 3HAHUSA JUISI OOBSCHEHHS OWOJOTHYCCKUX
IIPOIIECCOB U SIBJICHUH, /ISl IPUHSITHS NMPAKTHYCCKUX PEIICHU B MTOBCEIHEBHOMN KU3HU
C Lenbi0 obecreueHus] O€30MacHOCTH CBOETO 3J0POBbSI M 3J0POBBS OKPYKAFOIIMX
J0JIeH, COOJIIOIEHHSI HOPM TPaMOTHOTO MOBEJICHUS B OKpY XKarollel MpupoIHOil cpeje,
NOHUMAaHHe HEOOXOIMMOCTH MCIOJIb30BAHUS IOCTHXKEHUIM COBPEMEHHON OMOJIOTHH J1JIs
PaIMOHAILHOTO MPUPOOTIOIH30BAHNUS;

YMEHHE pellaTh 3JIEMEHTAapHble OHOJOTHYECKHE 3aJadyH, COCTaBIATh CXEMbI
NEPEHOCa BEIIECTB U YHEPTUU B IKOCUCTEMAX (LIETIH MUTAHUA );

yYMEHHE BBITIOJIHATH JJa00paTOPHBIE U MPAKTUYECKUE PaOOThI, COOJII0IaTh ITpaBUiia
pu paboTe ¢ yaeOHBIM U JTA00PaTOPHBIM 000PYAOBAHUEM;

yMEHHE  KPUTHYECKH  OICHMBATh W  HHTEPHPETUPOBATH  UHGOPMAIIUIO
OMOJIOTUYECKOTO COJEPIKaHMS, BKIIOYAIONIYIO TMCEBAOHAYYHbIC 3HAHHS U3 PA3IMYHBIX
UCTOYHUKOB (CpefcTBA MaccoBOM WH(GOpMAIMK, HAYYHO-TIOMYJISIPHBIE MAaTepHUabl),
paccMaTpuBaTh II00ATBHBIC KOJIOTHUYECKUE MPOOIEMbI COBPEMEHHOCTH, (POPMUPOBATH
M0 OTHOIICHUIO K HUM COOCTBEHHYIO TIO3HITHIO;

YMEHHUE CO37]aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIICHMS, 00001Iast
OMONOTHYECKYI0 MH(DOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO HCIIOIh30BAThH
MOHATUIHBIN anmapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC
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KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrtpouasnsie | [IpakTnueckue
n/n NporpamMmbl Bceero 5 6 o0pa3oBaTtejibHbIE
padoThI padoTsI pecypebi
bubmmoreka [{OK
I buonorus kax Hayxa 2 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBble crcTeMBI M UX OpraHu3alus 1 bubmorexa LOK
https://m.edsoo.ru/7f41c292
3 XHWMHWYECKUI COCTAB U CTPOEHUE KIETKH 8 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
bu6moreka [IOK
4 IKHM3HEACATENBHOCTS KIIETKH 6 https://m.edsoo.ru/7f41c292
5 PazmHOXeHUE M UHAMBUIYAJIBHOE Pa3BUTHE 5 1 bubnuorexa [JOK
OpPra’Hu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 3 15 bu6mmoreka [JOK
OpPraHu3MoOB ) https://m.edsoo.ru/7f41c292
7 Cenekuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
8 PesepBHOE BpeMmst 1 Eubmiorexa TOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4
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11 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HauMeHoBaHue pa3aejoB H TeEM nudpoBLIe
Ne i/ pasi Kourpoububie | [IpakTnuyeckue (unchp )
NPorpamMmbl Bcero 6 5 o0pa3oBaTejibHbIE
padoTbI padoThbI pecypesI
bubmmoreka [{OK
1 IBOIOKOHHAs OHOTOrHA 9 1 https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE )KU3HU HA 9 05 bubnuoreka [JOK
3emite ’ https://m.edsoo.ru/7f41cc74
3 Opraau3Mbl U OKpy>Karomias cpena 5 1 bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJOTHYECKUE CUCTEMBI 9 Bubmaorexa LIOK
m https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
5 PesepaHoe Bpema 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KITIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
u/n Tema ypoka Beero Ko;Tpo.an,le HpﬁaKanecm/le W3yueHust | 06PA30BATETbHbIC
padoThI padoTsl pecypesI
bu6moreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTrueckas padorta Ne 1 «/cnonp3oBanue bubnuoreka [IOK

2 1 0.5
Ppa3INYHbIX METOAOB ITPU U3YUYEHUU https://m.edsoo.ru/863e6122
OMOJIOTNYECKUX O0BEKTOBY

3 buonoruueckue cuctemsl, MPOLECCHl U UX 1 bubnuoreka [IOK
H3yYECHUE https://m.edsoo.ru/863e6564

4 XuMHYeCKu cocTaB KieTKH. Boja u 1 bubnuoreka [JOK
MUHEPAIIbHBIE COJIU https://m.edsoo.ru/863e674e

bu6mmoreka [JOK

5 benku. CoctaB u cTpoeHue OEIKOB 1 hitps://m.edsoo.ru/863e6b72
depMeHThl — OUOJIOTHYECKHE KaTaTu3aTophl.

6 Jlaboparopnas padota Ne 1 «3yuenue 1 05 bubnunoreka [JOK
KaTaJINTUYECKOW aKTUBHOCTH (hepMEHTOB (HA ) https://m.edsoo.ru/863e6b72
MpUMepe aMUIa3bl WK KaTaaasbl)»

bubnuoreka [JOK

7 YraesozeL. Jinmaasr 1 https://m.eds00.ru/863e6870

bu6mmoreka [JOK

8 Hyxnennostre kucioTsL. AT® 1 https://m.edsoo.ru/863e6d5c

9 Hcropus n METOABI N3yUEHUS KIIETKH. 1 bubnuoreka [IOK
Kinierounas Teopust https://m.edsoo.ru/863e6e88
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10 Knerka kak 1ie10cTHas )KHBas CUCTEMA
CtpoeHune sykapuoTHYECKON KIIETKH.
Jlaboparopuas padota Ne 2 «3yueHue bubnmoreka [JOK
11 CTPOEHHS KJIIETOK PAaCTEHUM, ’KUBOTHBIX, 0.5 https://m.edsoo.ru/863e6ff0
rpubOB 1 GaKTepUil 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKPOIIpETIapaTax U UX OTIHCAHHUE)
bubmmoreka [{OK
12 OOMeH BelIeCTB WM META00IN3M hitps-//m.edsoo.ra/863e766¢
bu6moreka [IOK
13 PotocunTes. XemocunTes https://m.edsoo.ru/863e¢7¢98
. bu6moreka [IOK
14 OHepretueckuii 0OMeH https://m.edsoo.ru/863e7aae
JKW3HEHHBIN IUKIT KIETKH. [[eeHne KIeTKu.
MuTo3. JlabopaTopHas padota Ne 3
15 «Ha6moz{eHHE MI/IIT)o:«:a 15 KJIETKaxX KOHYMKA 0.5 bubnnorexa LIOK
) https://m.edsoo.ru/863e7dc4
KOpeIIKa JTyKa Ha TOTOBBIX
MHKpOIIpenapaTax»
16 buocunTes 6enka. Peakuus maTpuaHOTO bubnuoreka [JOK
CUHTE3a https://m.edsoo.ru/863e796¢
bu6mmoreka [JOK
17 Tpancnsms — Guocuntes benka https://m.edsoo.ru/863e796¢
18 Heknetounsie Gpopmbl :KkU3HH — BUPYCHI Bubmzorexa LIOK
https://m.edso0.ru/863e7540
bubmuoreka [JOK
19 DopMBbI pa3MHOKEHUST OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6mmoreka [JOK
20 Merios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KIETOK.
71 OmnonotBopenue. JlabopatopHas padota Ne 4 0.5 bubnunoreka [JOK

«I/I3y‘{eHI/IC CTPOCHUS IOJIOBBIX KJICTOK Ha
TOTOBBIX MUKpOIpCIaparax»

https://m.edsoo.ru/863e81b6




30

22 NupuBnayaapbHOE pa3BUTHE OPraHU3MOB Bubnmoreka HOK
JMBHILY P p https://m.eds00.ru/8638436

23 I'enHeTKa — HayKa O HaCJIEACTBEHHOCTH U bubnuorexa [JOK
H3MCHYUBOCTH https://m.edso0.ru/863e862
3aKOHOMEPHOCTHU HacJIeZJIOBAHUS TPU3HAKOB. bubnuorexa [JOK

24
MoHOTHOPHIHOE CKPEITUBAHKE https://m.edsoo.ru/863e8878

75 JurubpuiHoe ckpeniuBaHue. 3akoH bubnuorexa [JOK
HE3aBUCUMOI'0 HACJIEA0BAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuermieHHOE HACJIeI0BaHKUE MPU3HAKOB.

JlabopartopHas padora Ne 5 «M3yuerHue

26 e3 J'I];:)TaT]?)B M(f)HOFI/I6 HIHOTO gq 0.5 Bubmiorexa IIOK
pesy, PHA ) https://m.eds00.ru/863e8c60
JTUTHOPUTHOTO CKPEITUBAHUS Y IPO30(DUITBI HA
TOTOBBIX MHUKPOIIpEIIapaTax»

I'eneruka nona. HacnenoBanue npu3HaKoB, bubmuorexa [JOK

27
CLICIUICHHBIX C II0JIOM https://m.edsoo.ru/863e8c60
NsmenunBocTts. HeHaciencTBeHHast
H3MEHYHMBOCTE. JIabopaTopHas padota Ne 6.

28 N3yuenune mo I/I(bI/IKap I/IOIfHoﬁ ESMGH‘H/IBOCTI/I 0.5 bubmorexa [JOK

yd - Tt ’ ) https://m.edsoo.ru/863e8efe
MOCTPOCHUE BAPUALIMOHHOTO psifia U
BapHalMOHHOW KPUBON»
HacnencrBenHass N3MEHUYHUBOCTb.

29 JlaboparopHas pabota Ne 7. «AHanu3 0.5 bubnunoreka [JOK
MyTalui y Jpo30(uiel Ha TOTOBBIX ) https://m.edsoo.ru/863e8efe
MUKpOIIpenapaTax

bubmuorexka [JOK
30 T
CHCTHKA HCloBeKa https://m.edsoo0.ru/863e8d78
PezepBHblit ypok. O0oO1IeHNE 110 TeMe

31 «HacnencTBEeHHOCTh U U3BMEHYHMBOCTD
OpPraHU3MOB»

32 Cenekuus Kak HayKa M IIpoLiecc Bubmzorexa IOK

https://m.edsoo.ru/863e9214
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33 MeTo1bl ¥ JOCTUKEHHUS CEJICKIUHU PACTEHUHN U 1 bubmmoreka [{OK
JKMBOTHBIX https://m.edsoo0.ru/863e9214
34 buortexHonorus Kak oTpacib NPOU3BOJICTBA 1 bubmorexka [TOK
https://m.edso00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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11 KIIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoka Bcero Koutpoabn | HpakTuieckue i[:;‘?eﬂlflﬂ :)Igg)ag?:;;eeﬂbﬂble
ble padoThI padoThbI pecypebi
1 DBOJIIOIHS U METOJIBI €€ U3yUCHUS 1 bubmmorexa LIOK
https://m.edsoo.ru/863ea20e
) WcTopus pa3BuTHs NpeacTaBieHuil 00 1 bubnuoreka [IOK
SBOJIOLAN https://m.edsoo.ru/863e9570
bubnuoreka [IOK
3 MuKposBOTIONH I https://m.edsocE.Iru/863e9c1 e
[Tomynsammst Kak >IeMeHTapHas eMHUIA BUIA
4 u sBotonuu. JlabopatopHas padora Ne 1 1 05 bubnuoreka [IOK
«CpaBHeHHEe BUIOB 110 MOP(]OIOTHIECKOMY https://m.edso0o.ru/863e99c6
KPUTEPHUIO»
5 JIBKyIIue CUitbl (3JeMeHTapHbIe (PaKTOPHI) 1 bubnuoreka [IOK
IBOJIIOIIUH https://m.edsoo.ru/863e9da4
6 EctectBennslit 0T00p 1 ero Gpopmbl 1 Egi?;ﬁf(iigﬁ}é 63¢9ed0
Pe3ynbTathl 3BOIONUHN: TPUCTIOCOOICHHOCTD
OpPraHM3MOB U BUJ000pa30BaHUE. BuGmoreka LIOK
7 Jlaboparopnas pabota Ne 2 «Onucanue 1 0.5
HpI/ICEOCOgJIeHI-II:)OCTI/I olf)\iaHI/BOMa el https://m.edsoo.ru/863e9fde
OTHOCHUTEIILHOTO XapaKTepa»
8 HamnpaBnenus u nytu Makpo3BOJIIOLIMT 1 bubmorexa [JOK
https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 300NN 1
10 Hcropus xu3HU Ha 3eMIle U METOBI €€ 1
W3y4YeHUs
11 I'unoTe3bl NPOUCXOKACHMS )KU3HHU Ha 3eMJIe 1 bubnuoreka [IOK
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https://m.edsoo.ru/863ea5a6

PazButue xxu3Hu Ha 3emMIie Mo spam 1

bubmmoreka [{OK

12 rnepuoaam https://m.edsoo.ru/863eabbe
OcCHOBHBIE ATarbl BOIIOLUN PACTUTEIHHOTO U
13 XKUBOTHOTO Mupa. [IpakTnueckas padora Ne 1 0.5 bubnuorexa [JOK
«M3yueHne UCKomaeMbIX OCTATKOB PAaCTEHUH U ) https://m.edsoo.ru/863ea8bc
YKUBOTHBIX B KOJIJICKIIHSIX)
14 CoBpeMeHHas CUCTeMa OPraHuYeCcKOro Mupa bubmmorexa LOK
https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3) bubmorexa LIOK
https://m.edsoo.ru/863eac2c
bu6moreka [IOK
16 JIBuokymiue cuibl ((hakTopbl) aHTPOIIOTreHe3a https-//m.edsoo.ru/863cadd4
17 OCHOBHEBIE CTaJINHU DBOJIOIUN YEJIOBEKA
18 YenoBeueckue packl U IPUPOIHBIC aaNTALIUN bubnuoreka [IOK
YyeloBeKa https://m.edsoo.ru/863eaea2
PeseprubIit ypok. O6001IEHNE TIO TEME
19 «BO3HUKHOBEHHE U Pa3BUTHUE KU3HU HA
3emie»
20 DKOJIOTHS KaK HayKa
bu6mmoreka [JOK
21 Cpenpl 00uTaHUS U SKOJIOTHYECKUE (DaKTOPhI hits://m.edsoo.ru/863eafec
AbuoTtudeckue dakTopsl. JlaboparopHas
pabota Ne 3. «Mopdonoruyeckue
2 O0COOCHHOCTH PAaCTEHHI U3 Pa3HBIX MECT 05 bubnnoreka [JOK
oburtanus». Jlabopatopuas padora Ne 4. ’ https://m.edsoo.ru/863eb10e
«BnusiHuE cBETa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCa»
bu6mmoreka [JOK
23 buoTtnyeckue GakTopsl https://m.edsoo.ru/863eb348
24 DKOJIOTHYECKHE XapaKTEPUCTUKU MOIMYIISIIIIH. 0.5
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[TpakTuaeckas padora Ne 2 «Ilogcuér
IJIOTHOCTH TMOIYJISILUA Pa3HbIX BUIOB

pacTeHun»
bu6mmoreka [{OK
25 CooOrmiecTBa OpraHu3MOB — OHOIIEHO3 1 hitps://m.edsoo.ru/863cb46a
bubmmoreka [{OK
26 DKOJIOTUYECKHE CUCTEMBI (IKOCUCTEMBI) 1 hitps-/m.edsoo.rw/863cb46a
OcHOBHBIE TIOKA3aTENN HIKOCUCTEMBI.
27 SKEJI(I:II;II/II)LGEK;I; n;pgfm;m %1:011;1?;321 1 bubmorexa [TOK
’ https://m.edsoo.ru/863eb5ta
skocucteM. Cykueccust
28 [IpupoaHbIE S5KOCUCTEMBI 1
29 AHTPOTIOT€HHBIE YKOCUCTEMBI 1
bu6moreka [IOK
30 buocdepa — rmobanpHas sxkocucTema 3eMiu 1 hitps-//m.edsoo.ru/863ebb5e
bu6mmoreka [IOK
31 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHMOCHEPHI 1 hitps:/m.eds0oru/863¢bd 16
32 UenoseuecTBo B Onochepe 3emin 1
33 CocyiecTBoBaHUE MPUPOBI U YEIOBEUECTBA 1 bubmorexa LIOK
ym PHpOZL https://m.edsoo.ru/863ebale
34 PesepBubIil ypok. O6001IEHUE TEMBI 1
«Coo0111ecTBa 1 9KOJIOTUYECKHE CUCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 00pa3oBaHMs

ChopmupoBaHHOCTH 3HAHUI O MECTE W POJU OMOJIOTUH B CHUCTEME HAYYHOTO
3HAHMUSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUH COBPEMEHHOW €CTECTBEHHO-
Hay4yHOM KapTHUHBI MUpa U HAy4YHOTO MUPOBO33PEHUS; O BKIIAJE POCCUHCKUX U
3apy0exXHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH; (DYHKIUOHAIBHOM
IrPaMOTHOCTH YeJIOBEKa JIJIsl pelIeHUsI )KU3HEHHBIX 3aj1a4

YMeHue packpbiBaTh COACpKaHUE OMOJIOTHIECKUX TEPMUHOB U TIOHSTHH: KU3HB,
KJIeTKa, OpraHusM; meTrabonn3Mm (0OMEH BEUIECTB U NpPEBpallleHUE SHEPruu),
romMeoctas (camMoOperyisius), YypOBHEBas OpraHW3aIUsi KUBBIX CHCTEM,
CaMOBOCIIPOM3BeICHHE (PEMPOIYKIIKs), HACIAEACTBEHHOCTh, H3MEHYUBOCTh, POCT
U pa3BUTHE

YMmenue wuznaratb OuOJIOTHYECKHME TEOpUHM (KJIETOYHAs, XpOMOCOMHas,
MyTanuoHHas), 3akoHsl (I'. Menaens, T. Moprana, H.I1. BaBusnosa) u ydenus (o
LEHTPaX MHOroo0Opa3usi M MPOUCXOXKAEHUS KyIbTypHbIX pacteHuit H.U.
BaBuioBa), onpeaensiTh rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM

YMeHne BIaJeTh METOJaMH HAy4YHOTO TMO3HAHWsI B OWOJOrMU (HAOMIOJACHUE U
OTIMCAHNE HMBBIX CHCTEM, IPOIECCOB W SBJICHHIA, OpPraHU3allvs U TPOBEIACHUC
OMOJIOTHYECKOTO  JKCIICPUMEHTAa,  BBIJBM)KCHHWE  THIIOTE3bI,  BBISBJICHHE
3aBUCHUMOCTH MEXIY HCCICAYEMBbIMH BEIHYMHAMHU, OOBSICHECHHE ITOJYUYCHHBIX
PE3yJIbTaTOB, MCIIOJI30BAHHBIX HAYYHBIX MOHSATHHA, TCOPUH U 3aKOHOB; YMCHHE
JICJIaTh BBIBOJIbI HA OCHOBAHUH TIOJYYCHHBIX PE3YJIbTATOR)

YMeHHe BbBIACTATh CYIIECTBCHHBIC NPU3HAKH BHPYCOB, KJICTOK IMPOKAPHOT M
9YKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPIraHU3MOB, OCOOCHHOCTH
IpoIlecCOB 0OMEHa BEUIECTB M IMPEBpAIlCHHUS SHEPTUU B KIETKE, (POTOCHHTE3A,
TUTACTHYECKOTO M JHEPreTHYecKoro oOMeHa, XeMOCHHTEe3a, MHUT03a, Meio03a,
OIUIOJIOTBOPEHMSI, Pa3MHOXKCHHS, WHIMBHUIYAIBHOTO pPa3BUTHS OpraHu3Ma
(oHTOTCHE3)

YMeHue NpuUMEHSATh MOJYYCHHbIE 3HAHUS [ OOBSCHEHUS OHUOJOTHMYECKUX
IPOLIECCOB U SBJICHUH, JJIS1 IPUHATUS MPAKTHUECKUX PEHICHUH B MOBCEIHEBHOU
KU3HU B LeIsIX oOecreueHus: 0€30MacHOCTHU CBOETO 3I0POBbS U 370POBbS
OKPYXKAIOIIUX JIIOAeH, COONIIOJIEHUST HOPM TpPaMOTHOTO TIOBEICHHS B
OKpY)XaroIlleld MpUPOIHON cpele; MOHMMaHHEe HEOOXOTUMOCTU HCIIOIb30BAHUS
JTOCTHIKEHUI COBpEMEHHOW OWOoJIOTHH U OWMOTEXHOJOTHH i PalMOHATBLHOTO
IPUPOJOTIOIB30BAHUS

YMmenue peuiaTh 3JICMCHTAPHBIC TCHETHYCCKUC 3aJa4u HA MOHO- U I[I/IFI/I6pI/I,I[HO€‘
CKpCUIMBAHUC, CUCINICHHOC HACICAOBAHNEC, COCTABIISITL CXCMbI MOHOFI/I6pI/II[HOFO
CKpCHIMBAaHUA U TPCACKA3aHUS HACIICAOBAHUS TPU3HAKOB Y OPraHU3MOB

YMeHHe BBINOJHATH JIAOOpAaTOpHBIE M MpakTU4Yeckue paldoThl, coOIr0NaTh
IpaBujIa npu padote ¢ yueOHbIM U J1a00paTOPHEIM 000PYIOBAHUEM

YMmenue KPpUTHYCCKU OIICHUBATb )41 HHTCPHIPCTUPOBATDH I/IH(bOpMaL[I/IIO
OMOJIOTHYECKOTO COACPIKAHHUA, BKIOYAOOIYIO TICCBAOHAYYHLIC 3HAHUA HU3
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pasznuuHbIX McTOYHMKOB (CMMU, HaydyHO-NOMYJSIpHBIE MaTEpHalibl); 3TUYECKUE
aCTIEKThl COBPEMEHHBIX UCCIIEIOBAHHI B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHU

10

YMmeHne co3aaBath COOCTBEHHBIE MMCHMEHHBIE M YCTHBIE COOOIIEHUs, 0000Imas
OMOJIOTHYECKYI0 WH(MOPMANMIO W3 HECKOJBKMX HWCTOYHUKOB, T'PAMOTHO
UCI0JIb30BaTh NOHSITUHHBIN anmapar 0MoJ0Tuu

11 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIposepsiemble npeaAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 00pa3oBaHMs

CpopMHpPOBAHHOCTh 3HAHUW O MECTE U POJM OHMOJIOTMM B CHUCTEME HAYyYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
Hay4yHOM KapTUHBI MUpPa U Hay4dHOTO MHUPOBO33PEHHUS; O BKJIAJIE POCCUNCKUX U
3apyO0exHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH; (DYHKIMOHAIBHOM
IPaMOTHOCTH YeJIOBeKa JIJIsl pelIeHHsl )KU3HEHHBIX 3aj1a4

YMeHue packpbiBaTh CoJepKaHHEe OUOJOTMYECKUX TEPMHUHOB U TOHSATHIL: BUI,
MOMYJISIUS, TeHO(MOH], HSBOJIIOLMS, IBWXKYIIHE CHIbl ((aKTOpbl) 3BOJIOIUH,
MIPUCTIOCOOIEHHOCTh OPraHW3MOB, BUA000pa30oBaHKe, HKOJIOTHYECKUE (PaKTOPHI,
9KOCUCTEMa, TMPOJAYLEHThI, KOHCYMEHTBI, pEIYyLeHTbl, LEeNu MUTaHUs,
9KOJIOTHYECKasi MUpaMuaa, OuoreoreHo3, onocdepa

YMeHue uznarath Onojornyeckue Teopuu (3BosmonronHas Teopus Y. JlapBuna,
CUHTETHYECKasi TEOPHUs SBOJIOIHH), 3aKOHBI U 3aKOHOMEPHOCTH (3apOAbIIIEBOTO
cxoactBa K.M. bapa, depenoBaHus IJIaBHbIX HAIpPaBJICHUN M MyTEW SBOJIIOLUU
A.H. CeseprioBa, yuenus o 6uochepe B.W. Bepuanackoro), onpeaensrs rpaHHIIbI
WX IPUMEHUMOCTHU K KUBBIM CUCTEMAM

VYmenune BJIaACTb MCTOJaMKU HAYYHOI'O IIO3HAHUS B ouoaoruu (Ha6J'IIOI[eHI/IC u
OIIMCAaHUE XUBBIX CHUCTEM, IPOLCCCOB U ﬂBHGHHﬁ; opraHu3anysa W MNPOBCACHUC
OHOJIOrMYECKOI0 OKCIICpUMCHTA, BBIJIBUXKCHHEC THIIOTE3bI, BBISIBJICHHC
3aBUCHUMOCTH MCEXKIY HCCICAYEMBIMU BCJIMYHMHAMMU, 00BsACHEHHE IMOJIYYCHHBIX
PE3YIbTATOB, MCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ, TeopI/Iﬁ M 3aKOHOB;, YMCHHUC
JACJIaTh BBIBOABI HA OCHOBAHHUHU ITOJTYUCHHBIX pCSYJ'IBTaTOB)

YMeHHe BBIICHATh CYNICCTBEHHBIC TPU3HAKU CTPOCHHS OHMOJIOTHYECKHUX
O0OBEKTOB: BHOB, MOMYJISAIUN, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OHMOTEeOIEHO30B M JKOCHCTEM; OCOOCHHOCTH MPOIIECCOB  HACIIEACTBEHHOM
HU3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHMsl, MPUCIIOCOOTCHHOCTH
OpPraHW3MOB, JCHCTBHUS SKOJOTHYCCKHX (DAKTOPOB HA OPraHU3MbI, MEPEHOCA
BEIIECTB M IOTOKAa 3HEPTUU B JKOCHUCTEMaX, AHTPOIOI'CHHBIX HM3MCHCHUH B
IKOCHCTEMAaX CBOEW MECTHOCTH, KPYrOBOPOTa BEIIECTB M OHOTCOXMMHUYECCKHUX
IIUKJIOB B Onocdepe

YMeHue NpUMEHSATh TMOJYYCHHbIE 3HAHUS M OOBSCHEHHS OWOIIOTHYECKUX
MPOLIECCOB U SIBJICHUH, JJIsl MPUHATHS NMPAKTHUECKUX PEUICHUN B MOBCEIHEBHOU
KU3HU B LEIsIX oOecrmeueHus: Oe30MacHOCTH CBOETro 3/J0POBbS M 3I0POBBS
OKPYKAIOIIUX JIOACH, COONIOIEHUST HOPM TpPaMOTHOTO TIOBEJACHHS B
OKpY)KaloIlel MPUPOJIHON cpele; MOHMMaHHe HEOOXOAMMOCTH HCIOJIb30BaHUS
JOCTHIKEHUH COBPEMEHHON OHMOJIOTHH I PAllHOHAIBHOTO MPUPOIONOIB30BaAHUS

YMeHue pemaTrh dIIeMEHTapHbIE OHMOJIOTHMYECKHE 3aJlauM, COCTAaBISTH CXEMBI
MepPEeHoca BEIIECTB U DPHEPTHH B SKOCUCTEMaX (1IeTIH MTUTAHMUSI)
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YMeHue BBINOJNHATH JIAOOpAaTOpHBIE M TMpakTUYecKue paldoThl, coOIIONaTh
npaBuiIa IpH padboTe ¢ yaeOHBIM U 1a00paTOPHBIM 000PYI0BAaHHEM

YMeHHe  KpUTHYECKH OLEHUBAaTh M  HMHTEPIPETUPOBATH  HMH(OPMAIHIO
OMOJIOTUYECKOTO COACP>KAHUS, BKIIOYAIOILYIO IICEBJIOHAY4YHbIC 3HAHMS U3
paznuuHbiX ~ uctoyHukoB  (CMU,  HayuHO-momyiasipHble — MaTepUalbl);
paccMarpuBaTh TIJOOAIbHBIE OSKOJOTMYECKHE TPOOJIEMBI COBPEMEHHOCTH,
(hopMUPOBATh IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HIIHIO

10

VYMeHue co3ngaBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIE COOOIIEHMS, 0000mmas
OMoNOrMueckyr0o MHGOPMALMI0O W3 HECKOJbKMX HMCTOYHHKOB, I'PaMOTHO
WCII0JIb30BaTh MOHITUHWHBIN anmapat OHOJ0TUI
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INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMECHT COACPKAHUA

1

buonorus kak Hayka

1.1

buonorus — Hayka o xuBOH mpupoje. Pons Omonoruum B (GopMHpOBaHHHM COBPEMEHHOU
Hay4YHOU KapTuHbl Mupa. CucremMa OHOJIOTHYECKUX HAYK

1.2

Mertoapl IO3HAHUS KUBOW MPUPOJIbI (HAOIIOACHHE, YKCIIEPUMEHT, OMHUCAHKUE, U3MEpPEHHUE,
KJ1accu(uKaIys, MOJICIMPOBAHNE, CTATUCTUYECKAst 00pabOTKa TaHHBIX)

2

JKuBrIe cuCcTeMBI 1 HX opraHusanusa

2.1

Xusble cuctemsl (OMOCUCTEMBI) KaK NMpeaAMET u3ydeHus ouonoruu. CBoiicTBa OMocHcTEM U
uX pazHooOpaszue

2.2

YpoBHM  opraHuzanMu  OMOCHCTEM: MOJIEKYJISIPHO-TEHETUYECKUH,  KJIETOYHBIM,
OpraHU3MEHHBIN, MOMYISIIMOHHO-BUIOBOM, IKOCUCTEMHBIN, OHochepHbIN

3

XHWMHUYECKUHI COCTAB U CTPOEHUE KIETKH

3.1

XUMHYECKUH COCTaB KJICTKH. XUMHUYECKHE DJIEMEHTHI: MaKPOJIEMEHTHI, MUKPOJIEMECHTHI.
Bona n mMunepanpHbie BemecTBa. DYHKIIUM BOJABI M MHHEPATBHBIX BEIIECTB B KIIETKE.
[Tonnepxanue ocMoTHYECKOTO OajaHca

3.2

benku. CocraB u cTpoeHne 0eIK0B. AMHUHOKHCIIOTBI — MOHOMEpHI OenkoB. HezameHumbIe u
3aMEHUMbIE aAMHUHOKHCJIOTHl. AMHWHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYPhI O€IKOBOM
MOJIEKYINbI (TIepBUYHAs, BTOPUYHASL, TPETUYHAS U YETBEPTHUHAs CTPYKTypa). XUMHUECKUE
cBolicTBa OenKkoB. bronornueckue GpyHKIuM OEITKOB.

®depmenTsl — Ouonormyeckue katanusatopbl. CTpoeHue QepMeHTa: aKTHBHBIM IICHTD,
cybctpatHas cnenuduyHocTh. Kodepmentsl. Burtamuubpl. Otauuus (pepMEeHTOB OT
HEOPraHMYECKUX KaTallu3aToOpOB

3.3

YraeBopl: MOHOCaxapuabl (TIIOK03a, pu003a u JIe30KCUpru003a), Aucaxapuipl (caxaposa,
JIAKTO3a) M ToJiMcaxapuabl (Kpaxmal, TIIMKOTEH, IIeJUII0JI03a). bruosorndeckue (GyHKIUU
yTJICBOJIOB.

Jlunuaer:  TpurimMnepuasl, crepounnl, (pochomumuapl.  'mapodriibHO-ruapOPOOHBIE
cBoiictBa. bronornyeckue GyHkuuu nunuaoB. CpaBHEHUE YTIICBOJOB, OCIKOB U JIUITHJIOB
KaK UCTOYHHKOB SHEPTHUU

34

Hyxneunossie kucnoter: JJHK u PHK. Hykneotnabl — MOHOMEpPBI HYKIE€MHOBBIX KUCIOT.
Crpoenue u ¢pynkuuu JIHK. Ctpoenune u pynkuuu PHK. AT®: ctpoenne u pyHkumnu

3.5

]_II/ITOJ'IOI"I/ISI — HAayKa O KJICTKC. Knerounas TCOPHU. MeTto bl N3Y4YCHHS KIICTOK

3.6

Kierka xakx OeJI0CTHadA XHBasi CHCTEMA. O6H_[I/Ie IIPU3HAKHN KIJICTOK: 3aMKHYTAA HApYyKHasd
MeM6paHa, MOJICKYJIbI I[HK KaK I'eHEeTHYeCKUI armapar, CHCTcMa CUHTC3a Oenka

3.7

Tumbl  KJIETOK: dyKapHOTHUecKass M IpokapuoThyeckas. OCOOEHHOCTH CTPOEHUs
MpOKapHOTHUECKOW KieTku. KnertouHas creHka Oaxtepuil. CTpoeHue 3yKapHOTHYECKOMH
KJeTkH. OCHOBHBIE OTIIMYUS PACTUTEIBHOM, )KUBOTHON M I'PUOHOM KIIETKH

3.8

IToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIUKC, WX (DYyHKLIUH.
[Inazmatnueckas memOpaHa, e€ cBoiicTBa M ¢yHkuuu. lLluronmnasma um e€ opraHoujbl
OnHoMeMOpaHHBIE OpraHoMIbl KIETKW: SHpomnazmarudeckas cetb (OIIC), ammapar
l'ompmxu, mu3ocomel. [lomyaBTOHOMHBIE OpPraHOMABI KJIIETKU: MUTOXOHJPHUM, IIACTHUJBI.
[IponcxoxeHne MUTOXOHApUM M TwiacTui. Bumel mmactua. HememOpaHHBIE OpraHoubI
KJIETKU: pUOOCOMBI, KIETOYHBIH IIEHTP, PECHUYKH, )KI'YTUKH. DYHKIIMU OpraHOMUIOB KIIETKH.
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Bxirouenusa

39

Snpo — perynsatopHblii IeHTp KieTku. CTpoeHHe snpa: saepHas 000J0uKa, Kapuora3ma,
XpOMAaTHH, SIPIIIKO. XPOMOCOMBI

3.10

Tpa"cnopT BEMECTB B KJIIETKE

>KI/I3H€Z[€$[TCJII)HOCTI) KIICTKH

4.1

OOMeH BelecTB, WK MeTaboIn3M. ACCUMUIISIIMS (IIJIaCTUYECKUN OOMEH) U TUCCUMMIIALUS
(3Heprernyeckuii 0OMeH) — JIB€ CTOPOHBI €IUHOTO Ipoliecca MeTadbonu3ma. Turel oOMeHa
BEIIECTB: aBTOTPO(MHBIN W reTepoTpodHbld. Poms (epMeHTOB B OOMEHE BEHISCTB H
MIPEBPAILEHUU SHEPTUHU B KIIETKE

4.2

®dotocunte3. CperoBas u TemHOBas a3l ¢oTtocunre3a. Peaknuu ¢doTocuHTE3A.
DddexTuBHOCTH PoTOCHHTE3a. 3HaUueHHe (HOTOCHHTE3a IS KU3HU Ha 3emie. BnusHue
YCIIOBUM cpelbl Ha (OTOCHHTE3 W CIOCOOBI TOBBIIMICHUS €r0 MPOJYKTHBHOCTH Y
KYJIBTYPHBIX PAaCTCHUH.

XeMmocuHTe3. XEMOCHHTE3UpYIole OakTepuu. 3HAYCHUE XEMOCHHTE3a JUIsl KU3HH Ha
3emie

4.3

DHeprerudeckuii oOMeH B KieTke. Paciienienue BemecTs, BbIACTICHIE U aKKYMYJIUPOBaHHE
SHEPTHH B KJIETKE. JTallbl dHEpreTudeckoro ooOMeHa. I'mukonus. BpokeHue u ero BUBL
KucnoponHoe okwucieHue, uiu KiIeTOYHOE JbixaHHe. D(P(HEKTHBHOCTh IHEPreTHUECKOTO
oOMeHa

4.4

Peaknun marpuunoro cuHTe3a. [enermueckas wuHbopmamus u JHK. Peammzamms
TeHEeTHYeCKON MH(POpMAIUK B KJIETKE. | €eHeTUUeCKUii KO U €ro CBOMCTBA. TpaHCKpHUMIUs
— matpuunbiii cuHTe3 PHK. Tpancnsmus — 6umocunrtes 6enka. KoaupoBanne aMMHOKHUCIIOT.
Ponb pubocom B GrocunTe3e Oemka

4.5

Hexnerounsie popmel xu3an — Bupychl. Uctopust oTkpeiTust BupycoB (.M. MiBaHOBCKwMiN).
OCOOCHHOCTH CTPOEHUS W JKU3HEACATENBHOCTH BHUpPYcOB. bakrepuodaru. bosesnu
pacTeHuii, *KMBOTHBIX M YEJOBEKa, BbI3bIBa€Mble BHUpycaMu. Bupyc ummyHozeduumrta
yenoeka (BUY) — Bozoymurens CIIW[a. Ilpodunaktrika pacnpocTpaHEeHHs BUPYCHBIX
3a00J1eBaHU

Pasmuoskenue u HHIUBUAYAJIBHOC PAa3BUTHUC OPraHU3MOB

5.1

Kierounsrii 1y, wWid >KM3HEHHBIM LMK KieTku. MuTepdaza m muto3. Ilpomeccsl,
npoTekarmue B uatepdase. Permmkanus — peakius matpuunoro cuare3a JJHK. Crpoenue
XpoMocoM. XpOMOCOMHBIA Habop — KapuoTumn. JIUIVIOMAHBIH ¥  TaruIOUWAHBIN
XpOMOCOMHBIE Habopbl. Xpomatuapl. [luTonoruueckue OCHOBBI PA3MHOXKEHUS U
WHJUBUAYAIBHOTO Pa3BUTHUSI OPTaHU3MOB.

Henenue knetku — wmuro3. Craguum mutosa. [Iporecchl, MpoucXoAflue Ha Pa3HBIX
CTausAX MHUTO3a. bronoruueckuii CMbIC MUTO3a

5.2

dopMbl pa3MHOKEHHSI OPraHU3MOB: OECIIOJIOE U M0JI0BOE. Bupl 6ecronoro pa3MHOKEHUS:
JeleHue  HaJBoe, TIOYKOBAaHWE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEre€TaTUBHOE pPa3MHOKEHHE. VICKYCCTBEHHOE KJIOHMPOBAaHUE OPraHM3MOB, €0 3HAYEHUE
JUTSL CEJIEKITUH

53

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECTOJIOTO.
Meiio3. Cragun wmeitosza. Ilpouecchl, mpoucxonsume Ha crtaausx Meinosa. [loBeneHue
xpoMocoM B Mero3e. Kpoccunrosep. buonornueckuii cMbica 1 3HaYEHUE MeH03a

54

I'ametorenes — mporecc 0Opa3oBaHMs MOJIOBBIX KJIETOK Yy JKUBOTHBIX. [10OBBIE KENe3bI:
ceMeHHUKH W suyHukd. OOpa3oBaHHMe H pa3BUTHE TOJOBBIX KJIETOK — TaMeT
(cmepmato3oun, sifllekiIeTka) — crepMaToreHe3 u ooreHe3. OCOOEHHOCTH CTPOECHUS
SIMIIEKJIETOK M criepmaTo3ouoB. OmnogorBopenue. [laprenorenes
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5.5

NunuBuayanbHoe pasBuTHE (OHTOTEHE3). OMOpHOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Otanbl SMOPHOHAIFHOTO PAa3BUTHA Y NMO3BOHOYHBIX KHBOTHBIX: JPOOJICHHE, TaCTPYISAIHS,
opranorene3. llocTomOpuonanpHOe pasBuTHE. THIBI TTOCTIMOPHOHAIBHOTO PA3BUTHS:
npsiMoe, HempsiMoe (JINYMHOYHOE). BnusiHMe cpenbl Ha pa3BUTHE OPraHU3MOB; (aKTOPHI,
CTIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC YPOICTBA.

Poct u pasButue pacreHuil. OHTOreHe3 LIBETKOBOI'O PACTEHUsS: CTPOEHHE CEMEHM, CTaIUU
pa3BUTHS

HaCHeILCTBeHHOCTB 1 USMCHYMBOCTb OPraHM3MOB

6.1

IIpeamer w 3amaum reHetuku. Mcropus pasBUTHS TEHETHKU. Bkinax poCCHMUCKHX U
3apy0eXHBIX YUEHBIX B pPa3BUTHE T'€HETUKH. MeToAbl T€HEeTHKU (THOpPUIO0IOTHYECKUI,
LUTOTEHETUYECKUM, MOJIEKYJIsIpHO-TeHeTHYecKnuil). OCHOBHBIE TE€HETUYECKHE TIOHSATHS.
['eHeTHYECKasi CHMBOJIMKA, HCIIOJb3yEMasl B CXEMax CKpPeIMBaHUN

6.2

3aKOHOMEPHOCTM  HACJIeJJOBaHMsI  INPU3HAKOB,  ycTaHOBiIEeHHble [.  MeHnenem.
MonoruOpuaHOe CKpelmuBaHue. 3aKOH €IWHOoOOpa3us THOPUIIOB IEPBOTO TMOKOJEHUS.
[IpaBuiio AOMHMHHMpOBaHWA. 3aKOH pacIIECIUICHHs INPU3HAKOB. ['MmoTe3a 4MCTOTHI raMer.
[TonHOE M HEMOIHOE TOMUHUPOBAHME.

JurubpugHoe  ckpemuBaHHe. 3aKOH  HE3aBHCHMOIO  HAcCJleIOBaHUS  IPU3HAKOB.
[{uToreneTnueckre OCHOBBI AUTHOPUIHOTO CKPEIIMBAHUS. AHAIM3UPYIOIIEE CKPEIIUBAHHE.
Hcnonp30BaHNe aHAIM3UPYIONIETO CKPEUIUBaHUS ISl OTIpeAeTIeHUs] TEHOTHUIIa 0COOH

6.3

CuerieHHoe HacneioBaHue npu3HakoB. Pab6ora T. Moprana mno cCremIeHHOMY
HacleOBaHUIO TeHoB. HapymieHuwe cremieHuss T€HOB B pe3ylbTaTe KpOCCHHTOBEpa.
XpOMOCOMHAs TEOpHUs HACIIECTBEHHOCTH. | eHeTHYecKue KapThl.

I'enernka mosia. XpoMOCOMHOE ONpeAesieHUuEe Mnoja. AyroCOMbl M TMOJOBBIE XPOMOCOMBI.
I'omorameTtHsle U reTeporameTHble opranu3mbl. HacienoBanue npu3HakoB, CIETICHHBIX C
OJIOM

6.4

N3menunBoCcTh. BHUibl M13MEHUMBOCTH: HEHACIICCTBEHHAs] M HACJIeICTBEHHAs. Posb cpenpl
B HEHACJIEJCTBEHHON M3MEHYMBOCTH. XapaKTepUCTHKA MOIU(DUKAITMOHHOW U3MEHUYUBOCTH.
BapuannonHplii  psjg WM BapuanuMoHHas — KpuBas. Hopma  peaknuu  mpU3HAKa.
KomuuecTBeHHbIE W KayeCTBEHHbIE TIPU3HAKM W WX HopMa peakuun. CBolcTBa
MOJTU(DUKAITMOHHOW U3MEHYUBOCTH

6.5

HacnencTtBeHHas, WM TreHOTUIIMYECKas, M3MEHYMBOCTHE. KoMOMHATHBHAs U3MEHYHMBOCTD.
Meiio3 ¥ T0JIOBOM TPOIECC — OCHOBA KOMOMHATHBHOW HM3MEHYMBOCTH. MyTalimoHHas
M3MEHUMBOCTh. Knaccudukaius myTanuii: reHHble XpOMOCOMHEIE, TeHOMHBIe. YacToTa u
NpUYMHB  MyTanui. MyrareHHsle  (QakTopbl. 3aKOH TOMOJIOTHYECKHX pSJIOB B
HacneacTBeHHoM u3MeHunBocTd H.M. BaBunona

6.6

I'enetnka uyenoBeka. Kapuotun udemoBeka. OCHOBHBIE METOAbl TCHETHMKHU 4YEJIOBEKa:
reHealornYecKuii, OIM3HELOBBINH, IUTONCHETHMUECKUN, OHMOXMMHUYECKUN, MOJIEKYISIPHO-
reHetndeckuii. COBpeMEHHOE OIPEACIICHUE TCHOTHUIIA: IMOJHOTEHOMHOE CEKBCHHUPOBAHHE,
TeHOTUIIMPOBaHueE, B ToM uncie ¢ nomoinbto [11[P-ananuza. HacinenctBennsie 3a001eBaHms
4yeloBeKa: TeHHble OoJie3HH, OOJIE3HHM ¢ HACIEACTBEHHON MPeapacnoiiosKeHHOCTHIO,
XpoMocoMHBbIe 00ne3Hu. CoMaTHYecKue U TeHepaTUBHbIE MyTalluu. [[pUHIUIBI 310POBOTO
oOpa3a )XH3HHU, TUATHOCTUKH, MPOPUIAKTUKY U JIEYCHUS TeHEeTHYeCKnX O0oe3Heil. Menuko-
T€HETUYECKOE KOHCYJIbTHPOBAHUE. 3HAUEHUE MEAUIIMHCKON T€HETHUKU B MPEAOTBPALEHUN
U JICUCHUH T'€HETHYCCKHUX 3a00JICBAHHMI YeIIOBEKa

CeJ'IeKLII/ISI OpraHu3MoOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuus Kak Hayka U Ipolecc. 3apoKICHHUE CENEKIUU U JoMecTHKanus. Yuenue H.M.
BaBuioBa o HeHTpax MPOUCXOXKIEHUS U MHOrooOpaszus KyIbTYpHBIX pacTeHHH. LleHTpsl
IIPOUCXOXKACHUSI TIOMAIIHUX XKUBOTHBIX. CopT, Nopoa, ITaMMm
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7.2

CoBpemMeHHbIE METOJbl CENEKIMU. MaccoBbIi M MHAMBHUAYaJIbHBIM OTOOPHI B CEJNEKLUU
pacteHuid u KUBOTHBIX. OIleHKa J3KCTepbepa. BIM3KOPOACTBEHHOE CKpeIlMBaHUE —
uHOpuauHT. Yncras muHus. CKpemuBaHWE YHUCTHIX JHMHUK. ['ereposuc, wmnm rudpuaHas
cwia. HepoactBenHoe ckpemnuBanue — ayrOpwauar. OtnanéHHas THOpHau3anuds U e
ycnexu. MCKyCCTBEHHBIM MyTareHe3 W NOJIYYEHUE MOJUILIOMAO0B. J[OCTHXKEHUs CelleKUun
paCTeHI/H\/JI, JKMBOTHBIX U MUKPOOPIraHU3MOB

7.3

buorexHonorust kak oTpacib NPOU3BOJACTBA. ['e€HHAs WH)KEHEpUs. OTalbl CO3AHUS
pexomOunanTHoU JIHK u Tpancrennsix opranusmoB. Knerounas umxenepus. Kierounsie
KYJIBbTYpBI. MuKpoKIIOHaIBHOE pa3sMHOXEHHUE pacTeHUH. Kionuposanue
BBICOKOIIPOTYKTUBHBIX CEIbCKOXO3SIICTBEHHBIX OPraHU3MOB. JKOJIOIMUYECKUE U 3TUYECKUE
npoOiemsl. 'MO — renernyecku MOIU(UIIMIPOBAHHBIE OPTraHU3MBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

DBOJIFOIIMOHHAS OMOJIOT U

1.1

DBOJIOIIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CeuperenbcTBa IBONIONHH. [laneoHTOIOTHYECKHE: TTOCIEI0BATEIFHOCTD TIOSBICHUS BHIOB
B MMAJICOHTOJIOTMYECKOM JIETOTIMCH, TepexoiHbie ¢popmbl. bruoreorpaduyeckue: cXoacTBO 1
paznuuue payH u Grop MaTEPUKOB U OCTPOBOB. IMOPHOJIOTUUECKHE: CXOJCTBA U PA3IAYUS
SMOPHOHOB Pa3HBIX BUIOB MO3BOHOUYHBIX. CpPaBHHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE,
AHAJIOTUYHBIC, pPYIUMCHTapHBIC OpraHbl, aTaBU3MBL. MOJEKYISIPHO-OMOXUMUYECCKHE:
CXOJICTBO MEXaHM3MOB HACIICJICTBEHHOCTH W OCHOBHBIX METaOOJMYECKUX MyTeH y Bcex
OpraHu3MOB

1.2

OpomonmonHass teopust Y. [lapBuna. IIpennochbuiki BO3HUKHOBEHHSI JIapBHUHHU3MA.
JIBuKymiyre Cuiibl SBOJIIOUMH BHAOB 1O JlapBuHY (M30BITOUHOE pa3MHOXKEHUE MpHU
OTPaHUYEHHOCTU PECYPCOB, HeoNpeAeNEéHHas M3MEHYMBOCTb, 0OprOa 3a CyIIeCTBOBAaHHUE,
€CTECTBEHHBIN 0TOOD)

1.3

Cunrterndeckas teopus 3BoJonuu (CTD) u ocHOBHBIE €€ MOJOKEeHHUs. MUKPOIBOJTIOIHSI.
[Tonmymsiiust KaKk eMHKIIA BHIA U 3BOJIOIUU

1.4

JBuxymue cuibl ((hakTopbl) 3BOJIOLMU BUIOB B MpUpoJe. MyTallMOHHBIN mpolecc U
KOMOMHATHBHAs M3MEHYMBOCTh. llomynsiuoHHbIE BOJNHBI U Jpeid reHoB. M3onsauus u
murpanus. EctectBeHHbli 0oTOOp — HampaBmsiromui  (akrop sBosrouuu.  Dopmbl
€CTECTBEHHOI'0 0TOOpA.

[Ipucrnoco6aeHHOCTh OPraHU3MOB KaK pe3ynbTat 3BoJtonuu. [IpuMepsl npucnocobaeHuit y
Opranu3MoB. ApoMOP(O3bl U UINOATATITAIIIH.

Bun u BumooOpazoBanue. Kpurtepunm Buma. OcHoBHbIe (GOpPMBI BHUI000pa30BaHUS:
reorpapuueckoe, IKOJIOrHUECKOe

1.5

MaKpOSBOJ'HOI_II/IH. cDO]I)MI:I 9BOJIOIHNH: (I)I/IJ'IGTI/IHGCKEUI, AUBEPIrCHTHAsA, KOHBCPI'CHTHAs,
TapaJiiejbHasil. H606paTI/IMOCTL OBOJIIOIIMH

Bo3HukHOBEHME U Pa3BUTHUC )KU3HU HA 3emite

2.1

JloHay4yHbI€ IIPEACTABICHUS O 3apOXKACHUM KU3HU. HaydyHble TMnore3sl BO3HUKHOBEHUS
KHU3HU Ha 3emiie: abMoreHe3 U MaHcnepMust. XUMHUecKast SBOJIIOLHUSA. DKCIIEPUMEHTAIIbHOE
MOJITBEPXKACHUE XUMHUECKOM 3Bostonmy. HavanbHble 3Tanmbl OMOJIOTMYECKON HBOJIOIMH.
I'mnoreza PHK-mupa. [lepBrie kinetkn u ux ssomonus. @opmMupoBaHre OCHOBHBIX I'PYIII
JKUBBIX OPraHU3MOB

2.2

Pa3BuTHe xu3HM Ha 3emiie 1o 3pam u nepuogam. Karapxei. Apxelickasi 1 IpoTepo30icKas
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opel. [laneosoiickas spa u e€ mepuoabl: KeMOPHICKHA, OpPIOBUKCKHUN, CHIYPUHCKUH,
JI€BOHCKMM, KAMEHHOYIOJIbHBIN, NEPMCKUN. Me3030McKas opa U €€ MEepUObl: TPUACOBBIN,
FOPCKHUIA, METOBOM.

KaiiHo3oiickass spa W €€ mnepuoibl: MAJIEOr€HOBBI, HEOTCHOBBIM, AHTPOIOTCHOBBIM.
XapakTepucTuka KiuMmaTa M T€0JOrM4eckux mpoiieccoB. OCHOBHBIE 3Talbl HBOJIIOLUU
PacTUTENLHOTO ¥ JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHH M XKUBOTHBIX. [losiBeHue,
paciBeT ¥ BBIMUPAHKE I'PYIII KUBbIX OPraHU3MOB

2.3

Cucrema OpraHMYecKOro MUpa Kak OTpa)K€HHE HBONIONUH. OCHOBHBIE CHCTEMATHUUYECKUE
I'PYIIIbI OPraHU3MOB

24

OBOJIOLMS  YeloBeKa. AHTPOIIOJIOTHS Kak Hayka. Pa3BuTue mpelacTaBieHH O
MIPOUCXOXKICHUN 4eloBeka. MeTonpl M3ydeHus aHTponoreHesa. CXoAcTBa M pa3iavyus
YeJI0BEKa U )KMBOTHBIX. CUCTEMATUUECKOE MOJI0KEHHUE YEIIOBEKA.

JBuwxymue cuibl  (paxkTopsl) aHTpomoreHesa. HaciencrBeHHass W3MEHUMBOCTh U
€CTECTBEHHBIH 0TOOp. OOImecTBeHHBIM 00pa3 >KU3HHW, HW3TOTOBICHUE OpYyIUUA TpyHa,
MBIIIIJIEHHE, PeUb

2.5

OCHOBHBIE CTAIMM M BETBU 3BOJIIOLMHM YEJIOBEKA: ABCTPAJIONUTEKH, YEIOBEK yMeEIbIi,
UYenosek npsamoxonsamuii, YenoBek HeaHaepranbckuil, Yenoek pa3zymublil. Haxonxun
HCKOIAE€MBbIX OCTAaHKOB, BpEMS CYIIECTBOBaHHUS, OOJACThb pacHpOCTpaHEHUs, OOBEM
TOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAUS

2.6

UYenoseueckne packl. OCHOBHBIC OOJIBIINE PAChl: €BPOTICOMIHAS (E€Bpa3uicKasi), HETpo-
aBcTpajioniHas (PKBAaTOpHAIbHAS), MOHroJOHUIHAs (a3uaTCKO-aMepuKaHCKas). UYepTsl
MPUCTIOCOOICHHOCTH MpEACTaBUTENCH YeNOBEYECKUX pac K YCIOBUSM CYIIECTBOBAHMSL.
EnunctBO yenoBeueckux pac. Kpurnka pacuzma

Opranu3Mbl ¥ OKpyXkarolas cpea

3.1

DOKOJIOTHUSIT KakK HayKa. 3aJadyd W pa3leiibl JKOJOTHH. MeToIbl 3KOJOTHYECKUX
Hccaea0oBaHUN. DKOJIOTHUYECKOEe MHUpPOBO33peHue. Cpenbl oOMTaHHS OpPraHU3MOB: BOJIHAS,
Ha3eMHO-BO3/ylITHAs, TOYBEHHAs, BHYTPUOPTaHU3MEHHAs

3.2

Okonoruueckue ¢dakropsl. Kiaccubukanus sKojJorudeckux (QakTopoB: aOMOTHYECKUE,
OMoTHYeCcKue 1 aHTpororeHHsie. JleiicTBue sKoIoruyeckux pakTopoB Ha OPraHU3MBI

3.3

Ab6uotuueckue  GakToOpbl:  CBET, TeMIeparypa, BIAKHOCTb.  DOTOMEPUOAU3M.
[IpucnocobneHnss OpraHU3MOB K JEMCTBHIO abuoTHuUecKux ¢akTopoB. buonormyeckue
PUTMBI

34

buotnueckne  ¢dakrtopel. Bumel  OMOTHYECKMX ~ B3aUMOJEHCTBUI:  KOHKYPEHLHS,
XUIIHHUYECTBO, Mapa3suTHU3M, MYTyallu3M, KOMMEHCAJIU3M (HaXJIEeOHUYECTRO,
KBapTHUPAHTCTBO), aMEHCATIU3M, HEUTpaIu3M. 3HaUeHUE OMOTHYECKUX B3aMMOICHCTBHH IS
CYIIECTBOBaHUS OPTaHU3MOB B IIPUPOJIHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHE XapaKTCpUCTUKHU  TOIIYJIAIHHU. OCHOBHBIE ITOKa3aTeiau MOIMYJIAINN:
YUCJICHHOCTb, IUIOTHOCTBH, POKIAAEMOCTb, CMCPTHOCTb, IMPUPOCT, MUT'pALHA. I[I/IHaMI/IKa
YUCJIICHHOCTH NOMYJIAINNA U eé peryisanus

COO6H_[6CTBE[ M 3KOJOT'MYCCKHUEC CUCTEMBI

CoobmectBo  opraHusmMoB  —  OuouneHo3.  CTpykTypel ~ OHOLleHO3a:  BUOBaf,
IIPOCTPAHCTBEHHAs, Tpoduueckas (nuiienas). Buabl-nomuHanTsl. CBsi3u B OHOLIEHO3€

4.2

Okonornyeckue cucreMbl (sKocuctembl). IloHaTne 006 skocucremMe M OHOTEOIEHO3E.
QDYHKIHMOHAIBHBIE KOMIIOHEHTHI JKOCUCTEMBI: IPOIYLEHThl, KOHCYMEHTBHI, PEIYLICHTHI.
KpyroBopoT BeIecTB M MOTOK 3HEPruu B dKocucTeMe. Tpoduueckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBsie nenu u cetd. OCHOBHBIE IMOKAa3aTeNd SKOCHCTEMBI: OHoMacca,
OPOAYKIHSL. DKOJOTHUYECKUE MUPAMHJIBL: MPOIYKLIMHU, YUCIEHHOCTH, OMomacchl. CBoHCTBa
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9KOCUCTEM: YCTOWYMBOCTb, caMoOperyisanus, pazsutue. Cykueccus

[Ipupoanble 3KOCHCTEMBL. OJKOCUCTEMBI O03€p M peK. ODKOCHCTEMA XBOWHOIO WIH
HIMPOKOIMCTBEHHOIO JIeCa.
AHTpPOIIOTEHHBIE 3KOCUCTEMBI. ATpO3KOCHCTEMBL. YpOolakocucTteMsl. buonoruueckoe u

4.3 XO35IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.
buopasznooOpasue kak (aktop ycroitumBoctu skocucteM. CoxpaHeHHE OHMOIOTHYECKOTO
pa3HooOpa3us Ha 3emiie
VYuenue B.U. Bepnaackoro o 6uocepe. ['pannipl, cocraB u ctpykrypa 6uochepst. XKuboe
BemecTB0O U ero ¢QyHkuuu. OcobGeHHOcTH Ouochepbl Kak TriI00aJbHONM 3KOCHCTEMBI.
4.4 | Jlunamuyeckoe paBHOBecHMe U oOpaTHasl cBsi3b B Ouocdepe. KpyroBopoTsl BelecTB u
OMOT€OXMMHUYECKUE IHMKJIBl DJIEMEHTOB (Yriaepoja, a3oTa). 30HAIBHOCTh OHOCHEPHI.
OcHOBHbBIE OMOMBI CYILIU
UYenoseuectBo B Onocdepe 3emiau. AHTpOINIOTeHHbIE U3MeHEeHHsT B Onocdepe. [modanbubie
45 | OKomormueckue pOOJIEMBI.

OcHoBa palMOHAIBHOTO YIPaBICHUS MPHUPOJHBIMH pPECypcaMd M HX HCIOJIb30BAHHUE.
JlocTrxkeHust OMOJIOTUH U OXpaHa IPUPO,Ib
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
NPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u np.; [lox
penakmueit [laceunuka B.B. Akimmonepnoe o0mectBo «M3narensctBo «lIpocBemnienue»
* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyomios A.M. u np.; [lox
penakmueit [laceunuka B.B. Axkiimonepnoe obmectBo «M3narensctBo «IIpocBemienne»

METOANYECKUE MATEPUAJIBI JIS1 YUUTEJIA
buonorus. [loypounsie pazpaborku. 10-11 knaccel. basosslit ypoBens. [laceunuk B.B.,
[Iseron I'.I"., Ebumora T.M. Axunoneproe o61miectBo "M3narensctBo"[Ipocsemienne"

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
MHTEPHET
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https://resh.edu.ru

https://dnevnik.ru



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 638875933354843316134420126408267428494147114401
Brnageney Pemuesa CeeTnaHa AnekceeBHa

OeicTevTened C17.04.2025 no 17.04.2026



http://www.tcpdf.org

		2025-09-13T16:24:07+0500




