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INOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEJIEICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJAEPNKAHUS Y4yeOHOro IMpeameTa
«buonorusi»  coctaBuwiM: KoHuentyaiabHele mnonoxeHuss PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€H, ColIepKaHUs, pPE3yJbTaToB OOy4YEeHHS U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX HENSIX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero o6OpazoBanusi B Poccuiickoit ®enepanuu, a TakkKe IMOJOKEHUS O
cnenuguke OMOJIOrHH, €€ 3HAUEHUH B TO3HAHUHU >KMBOUW MPUPOIBI U 00ECIICUEHUH
CYILLECTBOBAHMSI YeJIOBEYECKOro 001mecTBa. COrjacHO Ha3BaHHBIM IOJIOKEHUSIM,
OIpeieNIeHbl OCHOBHBIEC (DYHKIIMK IPOrpaMMBI 110 OMOJIOTUHU U €€ CTPYKTYpA.

[TporpaMMa 1o Ouosoruu Aa€T MpeacTaBICHHE O ILeNax, 00 oOmen
cTpaTerud OOy4YeHHs,, BOCIHMTAaHUS U Pa3BUTHUS OOYyYaIOLIUXCS CpPEACTBAMU
yueOHOro nmnpeamera «buosorus», omnpeaenser o005A3aTeIbHOE MPEIMETHOE
COJIep)KaHUe, €ro CTPYKTypy, pacupeneiieHue 1o pasiejaM M Temaw,
PEKOMEHIyEMYIO MOCJIEeI0BaTENbHOCTh U3YUEHUsI YUEOHOI0 Marepuayia ¢ y4éToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM 00pa3oBaTeNIbHOTO
MpoI1iecca, BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

B mporpamme 1o OWONIOTMM TakXe YYHTHIBAlOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JINYHOCTHBIM, METAlpeIMETHbIM U MPEIMETHBIM pe3ylbTaTraM
oOydyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbLHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaroIMXCS 1O OCBOCHHUIO COJCpIKAHUS
OMOJIOTMYECKOTr0 00pa30BaHUsI.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YPOBEHb) peain30BaH
OPUHLIAII TPEEMCTBEHHOCTH B HU3yYE€HUU OuWoJIoTHH, Onaronmapsi 4emy B Hel
IPOCMATPUBAETCS HAIMPaBJICHHOCTh HAa pa3BUTHE 3HAHWM, CBS3aHHBIX C
bopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  LIEHHOCTHBIX
OpUEHTALMN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHUN O 3J0POBOM
oOpa3e >XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpy)Karouled MpUpOIHON cpene.
[ToaToMy Hapsimy ¢ u3yueHueMm OOIEeOMOTOTUYECKUX TEOPHUH, a TaKXkKe 3HAHHUM O
CTPOCHHMH KMBBIX CUCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIHUX B
HUX MPOIIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYeHHBIX 3HAHUUN B MMOBCEIHEBHOM KU3HM JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcje: NpOoPUIAKTUKU HACIEICTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEIHKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAaHU, 00OCHOBaHUS 9KOJIOTUYECKU
1EJIeCO00pa3HOro0 TOBEACHUA B OKpYXKAIOIIeW NPUPOJHOW cCpene, aHaau3a
BIIUSIHUS XO3SUCTBEHHOW JESTENBHOCTH YEJIOBEKa Ha COCTOSHHE MPUPOJIHBIX U



HCKYCCTBEHHBIX KOCHUCTEM. Y CHJIEHUE BHUMAHUS K MPUKJIAJIHON HANpaBICHHOCTH
yuebHoro npeamera «buosiorus» MPOIUKTOBAHO HEOOXOIMMOCTHIO OOECIeUeHUs
YCIOBUH ISl pEIICHUsI OJJHOM U3 aKTyalbHBIX 3ajau IMKOJILHOTO0 OHOJIOTHYEeCKOTrO
oOpa3oBaHus, KoTopas mpennonaraetr (opMUpoBaHHE Yy  OOydarouuxcs
CIIOCOOHOCTH aIallTUPOBAThCA K HW3MEHEHHUSIM JUHAMUYHO pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)XKHOE
Mecto. OHa oOecrieunBaer (opMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTHUHE MHpa, paclIupsieT ¥ 0000IIaeT 3HaHUS O KUBOM mpupoje, e
OTJIMYUTEIbHBIX NPU3HAKAX — YPOBHEBOW OpraHU3allid U 3BOJIOLUH, CO34aET
YCIOBUSL  JUIS:  TIO3HAHUS  3aKOHOB  JKMBOM  MPUpPOABI, (OPMUPOBAHUS
(YyHKIHMOHAJIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0€30MacHOro odpasa
KU3HHU, SKOJOTMUECKOI0 MBIIUICHHUS, LIEHHOCTHOT'O OTHOILIEHUS K YKUBOM MpHUpoe
U YEJIOBEKY.

Bonbioe 3HaueHne 6MOIOTHST UMEET TAKXKE JIJIsl PEeLICHHs] BOCTIUTATENBHBIX U
pa3BUBAIOIIMX  337ad  CpelHero  oOmero  oOpa3oBaHMs, COLHMAIM3ALUU
oOyuaromuxcs. M3ydyenne 0nosorun odecneynBaeT yciaoBHs Uil (hOPMUPOBAHUS
WHTEJUICKTYabHbIX, KOMMYHHUKAIIMOHHBIX W  HMH(POPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpBhl, CIIOCOOCTBYET WMHTErpalui OMOJIOTMYECKUX 3HAHUU C
NPECTaBICHUSAMH U3 APYTUX YYEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUHU
u reorpaduu. Ha3BaHHBIE TOJOKEHUS O TMpEIHA3HAYCHHH YYeOHOTO IMpeaMera
«buonorus» cocraBUIM OCHOBY Il ONPEIENICHUs NOAXOJ0B K OTOOpYy U
CTPYKTYPUPOBAaHUIO €ro COJAEpKAHMs, IMPEICTAaBICHHOIO B MPOrpaMMe II0
OHnoNIOTHN.

Ot60p coxaepkanus yyeOHOro npenmera «buosmorusi» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C TO3UIHMHA KyJIbTypOCOOOPA3HOTO TOIXO0Ja, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTH 3HAHHUA W YMEHUS, 3HAYUMBIC IS
dbopMupoBaHus OOmIEeH KyJbTYpbl, ONPEACNAIONME aJeKBAaTHOE IOBEACHHUE
Yell0OBeKa B OKpY)KaIoIIed MPUPOTHON cpene, BOCTPEOOBaHHBIE B MOBCEIHEBHOMN
JKU3HU U TPAKTUUYECKOM AesiTeabHOCTH. Oco00oe MECTO B ATOM CHUCTeME 3HaHUM
3aHUMAIOT JIEMEHTBI COACPKAHMSI, KOTOPBIE CIy»KaT OCHOBOH 11 (POPMUPOBAHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3allUU
OMOJOrNYECKOro 00pa3oBaHUsl.

CTpykTypupoBaHHE COACpXaHUS y4yeOHOro Marepuajia B MPOTpPaMMe I10
OMONOTHM OCYLIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUHA 00
OTJMYUTEIbHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
HBOJIIOLIUU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOUIUE COJepKaTeNbHble TMHUU: «buonorus kak Hayka. MeTobl



HAy4YHOTO TO3HaHUs», «KieTka kak Ouonormyeckas cuctemayn, «OpraHu3m Kak
Ononornyeckas cuctemay, «CucreMa W MHOTOOOpaswe OpPraHUYECKOTO MHpPay,
«IBOJIOIUS AKUBOU MPUPOBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

[lenr usyuenus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAIbLHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra H TPHUOOPETCHHE YMCHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUU B OTHOIICHHH OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX MPOOJIEM.

JocTikeHue 1enu u3ydeHus yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CTIEUNBAETCS PEIICHUEM CISAYIONINX 3a/]1ay:

OCBOCHHE OOYYAIOIIUMUCS CHUCTEMbl 3HAHUW O OWOJOTUYECKUX TEOPHUsIX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIaX, CIYKAIIUX OCHOBOU
Uit (POPMUPOBAHUSL TIPEICTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAYYHOTO MMO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBIAAIOIIUXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOIIMXCS TO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX H
TBOPYECKUX CMOCOOHOCTEW B MPOIECCe aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMY HAYYHBIX B3IJISIIOB, WUJEH M MOIXOJ0B K W3YYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHu3alluy;

CTAaHOBJICHHE Yy oOOydarommxcss oOmeil KyJIbTypbl, (YHKIMOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSCHATH M OIEHUBATH SBJICHUS OKPY>KAIOIIETO
MHUpa JKMBOM MPHUPOJLI HAa OCHOBAHHM 3HAHUW W OIbITA, MOJIYYEHHBIX MPH
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHue y OOy4YalONIMXCS YMEHUH WUIIOCTPUPOBATh 3HAUYEHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUUYECKOW JIESITEIHLHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN M arpoOMOTEXHOJIOTU;

BOCMIUTaHUE YOEKAEHHOCTH B BO3MOXKHOCTH TO3HAHUS YETIOBEKOM >KHBOM
MIPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEW, COOTIOICHUS ITUYECKUX
HOPM TIPU MPOBEJACHUU OMOJIOTUYECKUX UCCIICI0BaHUM;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
HKOJIOTUYECKOMN KYJIBTYpHI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OIICHKH TIOCJICICTBUIN CBOEH JEsATEILHOCTH 10 OTHOIICHUIO K OKpY’Karolen cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUH.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOMSIINM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyUYHbIE PEIMETHI.



Jlst m3ydenwnsi Ouojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
orBoauTCcs 68 yacoB: B 10 ximacce — 34 4gaca (1 gac B Hexemo), B 11 kiacce — 34
yaca (1 yac B HEJIETIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metobl TO3HAHUS KUBOU MPUPOIbI (HAOTIOICHHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabnuipl U cxeMbl: «MeTOobl MO3HAHMS JKUBOU MPUPOJIBI».

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass paboraNe 1. «Mcmonb3oBaHue pa3IUYHBIX METOJOB MPH
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otnnyuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuubl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHUE DJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BelIeCTB B KkieTke. l[lomnepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHrnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TEpBUYHAS, BTOPWUYHAS, TpPETHYHAS U
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKHE CBoOWcTBa OeikoB. buonoruueckue
byHKIIUU OETKOB.



®depmentsl — Owuonormdeckue Karanm3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTalIU3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormuyeckue ¢yHkuuu smnuaoB. CpaBHEHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HyxneunoBsie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{uTosorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUS
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmpe NpHU3HAKH —KIIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI TMPOKApHOTUYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIMKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBIL.  [10yaBTOHOMHBIE OpPraHOWIbl KIJIETKH: MHUTOXOHJIPHUH, ILUIACTHJIBI.
[IpoucxoxxkneHne MUTOXOHApHM u Tactuia. Bunel minactun. HememOpanHbie
OpPraHoOU/Abl KJETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJH, PECHUYKH,
KIyTUKHA. DyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHsiid HeHTp KieTku. CTpoeHue sjpa: siaepHas o0o0uKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpPT BEWIECTB B KIIETKE.

JdleMoHCcTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllsann, M. llneitnen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammer:  «PacnpeneneHue XMUMHYECKUX DJIEMEHTOB B HEXHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOJIEN.

Tabmupl u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKHX AIIEMEHTOBY,
«CTpoeHne MOJEKYJbl BOAb, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. [JHK», «Ctpoenue Monexybl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opyoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE MJii MPOBEIACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHass pabora Ne 2. «M3ydyeHue CTpoeHHsS KIETOK paCTEHUH,
YKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUX
OMHCAHUEM.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEPreTUUeCKuid OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Ponb ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunTte3. CBeroBas u TeMHoBasg (a3pl (¢oTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpenasl Ha GOTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOoCHHTe3. XEeMOCHHTE3UpYIole OakTepur. 3HAUCHUE XEMOCHHTE3a ISl
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OOMeEeHa.
I'mukonmus. bpoxenune u ero Buubl. KuciopogHOe OKHUCIEHHE, WIH KIETOYHOE
JIbIXaHHE. OxucnurenbHOe dhochopunupoBanue. D¢ hHeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Ponb pubocom B
OounocuHTe3e Oenka.

Hexnetounsie Gpopmbl sxu3Hu — BUpychl. Mictopust oTkpsiTust Bupycos (. U.
HBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKM3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnm pacreHuid, XWUBOTHBIX M YEJOBEKa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — Bo3Oyautens CIIM/la.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiaktuka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbuos, [. Y. UBanoBckuid, K. A. Tumupsses.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepunodarn», «Ctpoenne u xuzHeHHbd nukin Bupyca CIIN/da,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moaenu-anmuvkanuu «Yasoenue IHK u tpanckpunumsy,
«buocunres 6enkay, «CTpoeHHne KIeTKn», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KieTouHblii UK, WM >KU3HEHHBIM 1Mk KieTku. WHTepdaza U MuUTO3.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4ecKkue OCHOBBI Pa3MHOXKEHHMS W  WHIUBUIYAJIbHOTO  pPa3BUTHUSA
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKuid CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®dopmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunapl 6ecrnonoro
Pa3MHOXEHUS: JEJIICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranuu meio3a. Ilpoueccsl, nmpoucxonsinne Ha CTaausix Meio3sa.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUI CMBICT H
3HAYEHHUE MEHo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble >kene3bl: CEMEHHUKM U SIMYHUKUA. OOpa3oBaHHWE M PA3BUTHE TOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKAa) — CHEPMATOre€He3 M OBOIEHES3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUIb
MOCTAMOPHUOHAIBHOTO PAa3BUTHA: MpsIMOE, Hempsimoe (IMYMHOYHOE). Brnusaue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 IBETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHUi», «BereratTuBHOE pa3MHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Menos», «IIpsimoe u HenpsAmMoe pa3BUTHE», «]'aMeTOreHe3 y MIICKONUTAIOMNX U
yesioBeKa», « OCHOBHBIC CTaIUH OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouasbl
MJICKOIIUTAIOMIETOY, «SIHleKIeTka MieKonuTarouero», «KapuoknuHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuIuKanus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmetadazHON XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparax.

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTpPOCHHS TIOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBeHHOCTH M U3MEHYHUBOCTH OPraHU3MOB.

[IpenMet u 3amaum reHeTuku. Mictopus pa3BUTHA T€HETUKU. Posib uTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUH TCHETUKH. BKiam poCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBbIE TI'€HETUYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonoruOpuiHOe CKpelMBaHUe. 3aKOH ¢AuHOooOpa3usi THOPHUIOB TIEPBOTO
nokoyieHusa. IlpaBuno JOMUHUpPOBaHMWS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTMdecKWe  OCHOBBI  JUTHOPHIHOTO  CKpEIIMBAHUS.
AHanuzupytouiee ckpenmpanue. Mcnonb30BaHrne aHATU3UPYIONIETO CKPEIIMBAHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBAaHUIO T'eHOB. HapylieHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHas TEOPUS HACJIEACTBEHHOCTU. [ €eHETHUECKUE KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpOMOCOMBI. ['OMOramMeTrHsle M rereporameTHeie opraHu3Mmbl. HacnegoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAYECTBECHHBIE NMPU3HAKA U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MeHUYMBOCTh. KomOuHaTHBHas
W3MEHYMBOCTh. Meio3 W TMO0JOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTaliMoHHasi U3MEHUYUBOCTh. Kitaccudukanys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[111P-ananu3a. HacnenacTtBeHnuble 3a0o0jeBaHUsS YEIOBEKA: TICHHBIC OOJIE3HH,
OOJIE3HH C HACJEICTBEHHOM MpPeIpacnoyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, MPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TCHETHKH B MIPEAOTBPAICHUY U JICUEHUU TeHETUUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. Basuios.

Tabmumet u cxembl:  «MOHOTMOpPHAHOE  CKpeIIMBAaHWE HM  €ro
LIATOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHHS W €ro LHUTOrE€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluBaHHEY,
«llutonornyeckue - OCHOBbI  JAWTMOPUAHOTO  CKpeluMBaHus»,  «Mehos3y,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «['e€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIJIEHHOTO0 € TmonoM», «KapuhoTumbl YeloBeKa W KUBOTHBIX», «BHIbl
U3MEHUYMBOCTHY», «Moau(uKalMoHHas W3MEHYMBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

OOopynoBaHue: MoAENU-aAMIIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Hemonnoe nomuHupoBanue», «JurubpumHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(GbOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopatopHas pabota Ne 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Jpo30¢Guibsl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHE U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuyenue H. W. BaBunmoBa o0 1eHTpax TMPOUCXOXKIEHUS U MHOTooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METOJbI CeNeKIUU. MaccoBbI U MHAUBUAYAJIbHBINA OTOOPHI B
CEJICKIMM PACTEHHM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIuM3KopoACTBEHHOE
CKpemuBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIMHI.
Otrnanénnas rtubpummuzanuss U e€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TNOJMIUIOUIOB. JIOCTMIKEHMsSI CEeINeKLUUU pAaCTEHUM, XUBOTHBIX U
MHUKPOOPraHU3MOB.

broTexHoJOrus Kak OTpaciib IMPOU3BOACTBA. ['€HHas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KIiloHHpOBaHKWE BBICOKONPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Okoyoruueckue W dTtudeckue  mpoomempl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

[Toptpers: H. WM. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHOB.

Tabmupl 1 cxembl: kapta «LleHTpbl NpPOUCXOXKIEHHS W MHOroo0Opasus
KYyJBTYPHBIX pacTeHui», «[lopoasl 1OMalIHUX )KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenuity, «OtaanéHHas rudpuauzaius», «Padbotel akagemuka M. @. lBaHoBay,
«[Homumnongus», «OO0beKThl OuOTEXHONOTUNY, «KIeTOUHBIE KYIBTYpHl H
KJIOHHpOBaHue», «KOHCTpyHpOBaHKE U IEPEHOC T€HOB, XPOMOCOM).

ObopynoBaHue: MyJISKU TUIO0B U KOPHETIIO0B TUKUX (OPM U KYJIBTYpPHBIX
COPTOB pacTeHUi, repdapuil «CenbCKOX03sIICTBEHHbBIE PACTECHUSI.



JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypcusi«OCHOBHBIE METOABI W JOCTHXKEHHSI CEJIEKIUU PACTEHHN H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOpUU. DBOJIIOIUOHHAS
Teopust U €€ MeCTO B OUOJIOTHHU. BiusiHue >BONIOIMOHHONW TEOPUM HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa 9BOJONUU. [laneoHTONOrMUECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GpayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIC,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX IyTeH Yy BCeX
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. Ilpennocbliku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIUME CWIIBI ABOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAs] W3MEHUYUBOCTD,
O0opb0a 3a CylleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ 0CHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B mpupojae. MyTalMOHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiiiMOHHBIE BOJHBI U Apeid
reHoB. M3om1ust 1 Murpanus.

EctecTBenHbIil 0oTOOp — HampaBisiomuii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcrnoco6eHHOCT, OpPraHU3MOB KakK pe3ysbTaT dBOJOIUU. [Ipumepsr
MIPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOAIATITAIINH.

Bun wu BumooOpazoBanume. Kputepum Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MakpoaBomorusi.  PopMbl  IBONIOIUU:  (DUIIeTUYECKAs, JHUBEPreHTHAS,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BONIOIUN.

[IpoucxoxkneHue OT HeclenuaTu3upOBaHHbIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AanTUBHAS paidaLus.

JlemoHcTpanum:



[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmus! 1 cxembl: «Pa3BuTre OpraHMUEcKOro Mupa Ha 3emiie», «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Popmbl  OOprOBI 32
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtaumm», «OOmas aereHepauus»,
«/IBmkymue cunbl 3Bomonun», «Kapra-cxema wMapuipyra nyrtemecTBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHIECKOE BUIO0OPAa30BAHUE.

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUTIOIOB U CeMsH, KoJuleKus «[Ipumepsl 3alUTHBIX NPUCIIOCOOJIECHUN Y
KUBOTHBIX», MOJeIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KojuleKuusg «@DOpMBI COXPAHHOCTH
MCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (HopMa, MyTtanuu GOpMbI KPbLILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoO0JSHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: a0uoreHe3 M MaHCIepMUs. XUMHYECKas
3BOJIIOLIUA. AOHUOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMIOIMU. HavyanbHble 3Tanbl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE MPOTOKJIETKU. [lepBbie KIETKHU WU HX HBOJIOIUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CUIIYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so030iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo301ckass 3pa W €€ mnepuoAbl: MAJCOT€HOBBIA, HEOIE€HOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
ABOJIIOLIMM PACTUTEIBHOTO U JKUBOTHOTO MHpa. ApoMopdo3bl Y pacTeHUd u
KUBOTHBIX. [T0osiBIIEHHE, paclBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BoJIIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YeT0BEKa. AHTPONOJIOTHS KaK Hayka. PazButue npeacraBieHui o
IIPOUCXOXKJICHUH YeJoBeKa. MeToApl HM3ydeHHsl aHTpororesesa. CxoacTBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIIecTBEHHBIM o00pa3 KU3HH,
U3rOTOBJICHUE OPYIUH TPYAa, MBILIECHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacTb
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIus.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlbHASs),  MOHTOJOWIHAs
(a3maTcko-aMepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX PAC K YCJIOBHSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. . Onapun, C. Muwmuiep, I'. FOpu, 4.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoiHEeUHOH cucTeMbl», «Pa3Buthe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinetka», «CoBpeMEHHas CHCTeMa OPraHUYeCKOro MUpay,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHHS YEJIOBEKAa U UYEITOBEKOOOPA3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAaXOJIOK  TPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmune moam», «pesuue moam», «llepsbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkrue pach».

O6opynoBanue:  Mymsku  «I[Ipoucxoxxaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
M300pKEHHUST KAMEHHBIX OpYJIud TEpPBOOBITHOTO YeIOBeKa (KaMHH-YOIIIEPHI,
pyowna, ckpebiia), TEOXpOHOJOTHMYECKas Taliuia, KouieKuus «Dopmel
COXPaHHOCTH UCKOIIAEMbIX >KMBOTHBIX M PACTEHUI.

JlabopaTtopHble U NpaKkTHYecKHe padoThI:

[Tpaktnueckast pabora Ne 1. «l3yueHne nckomaemMbIx OCTaTKOB PacCTeHUN U
YKUBOTHBIX B KOJIJICKIIUSIX).



OKCKypcHsl «IBOJIOLMSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIM WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajauu U pa3feibl SKOJIOTUHA. MEeToAbl SKOJIOTHYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa36MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abnoTtuyeckue, OHMOTHYECKHE U AaHTPOIOTeHHblE. JleHCTBUE HKOIOTHYECKUX
(akTOpOB HA OPraHU3MBI.

AOGuoTtndeckue (HakTophl: CBET, TEMIIEpPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHM3MOB B ITPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE IIOKA3aTENH
NOMYJSIMNA: YHCIEHHOCTh, IUIOTHOCTh, POXIa€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISLUA U €€ Perysusl.

JdeMoHCTpauu:

[Toptpetsl: A. I'ymGonbar, K. @. Pynse, O. ['ekkensb.

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUSA
Opranu3moBy», «@otonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH pOCTA
YUCJIEHHOCTU MOMYJSAUUNA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruyeckne 0cCOOEHHOCTH PacTEeHUN W3
Pa3HbIX MECT OOUTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha poCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHHI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUAOBas,
MPOCTPaHCTBEeHHAsA, Tpoduueckas (mumieBas). Buapl-momuHanTel. CBsi3m B
OHOLIEHO3E.

DKkoJorudeckne CHucTeMbl (dKocuctembl). [loHsiTue 00 »sKOcHCcTeMe W
ouoreorieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYILIEHTHI,



KOHCYMEHTHI, PEAYIEHThI. KpyroBOpoT BEIIECTB U MOTOK DHEPTHUU B IKOCHUCTEME.
Tpoduueckne (muImeBbIe) YPOBHHU OKOCHUCTEMBI. [IWIIEBBIE IEMM © CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpuponHbie PKOCHUCTEMBI. DKOCHUCTEMBI 03P M PEeK. DKOCHCTEMa XBOIHOTO
WA TTUPOKOJIMCTBEHHOTO Jieca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak QakTtop ycToWunBocTd dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3eMII€.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BEMIECTB W OMOTEOXMMHYECKHE ITUKIIBI JIEMEHTOB (yTaepo/a,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['11oGanbHbIE YKOJIOTHYECKUE TTPOOIISMBL.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3usl Kak OCHOBAa YCTOHUYMBOCTH Onocdepsl. OCHOBA palliOHATBHOTO
yOpaBJICHHUS TMPUPOJHBIMU pEeCypcaMH M HX HCIHOib30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabnuiel u cxembl: «llumeBsie nenu», «buoreHo3: cocTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBay, «llemu mmranmsy, «IKoJoTHUYECKAasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AQHTPOIIOIEHHBIE  BO3JICWCTBUSA HA IIpUpody», «Baxuenmume HCTOUYHUKU
3arpsi3HCHMSI BO3JIyXa W TPYHTOBBIX BOa», «[louBa — BakHEHIIasi cOCTaBIIAIOMIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexTy, «DaKTOphI
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue >ku3Hu B Ouochepe», «O30HOBBIM »dKpaH OHochephI»,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpoAe».

ObopynoBanue: MoJenb-anmanKanus «TUnUuHble OHOLEHO3bI», Trepbapuit
«PactutenbHbIe coobmEecTBay, Komekun «buorenos», «Bpenurenn BakHEUIIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTECHUH W
’KUBOTHBIX, TMPUHAAJIEKAIINE K PA3HBIM SKOJIOTMYECKUM TpYIIaM OJHOTO BHJA,



Kpacnasa knura Poccuiickoii ®enepaunu, H300pakeHUs OXpPaHSAEMbIX BHUIOB
pacTeHuu 51 JKUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykTyp€ JIHMYHOCTHBIX PE3YJbTATOB OCBOCHUA Ipeamera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABJISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN Pa3BUTUS OHOJOTHYECKOIO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIH U CTPOUTD KU3HCHHBIC TIJIaHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TPHHSATHIMA B OOIIECTBE MpaBUIAMH M HOpPMaMHU
MOBEJICHUSI W CIOCOOCTBYIOT IpOIlECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)KEHHUS, OCPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACICIUI0 U
TPAAUIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKpYKaroUIen cpelie.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITAa M OMNbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCIUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1)rpa:knaHckoro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSITH €€,

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, MO3HABATEIBHBIX U MCCIEAOBATEILCKUX 3a/ad, YBaXKUTEIbHOIO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON UJECHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpPE]l
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIbTYDY,
MPONIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICEHUE K MPUPOTHOMY HACJICAUIO U MaMSTHUKAM MPUPOIBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJMUTENSIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOT'O MPUHATHS LEHHOCTEM CEMEWHOM JKWU3HU B COOTBETCTBUM C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAsl 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHMMAaHKE YMOLIMOHAIBHOTO BO3/ICUCTBUS KUBOM MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

NOHMMaHHWE W pealu3alnus 370pOBOro M 0Oe3omacHOro obpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HMHIWBUIYATbHOTO W  KOJUIEKTUBHOTO
0€3011acHOTO MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 3J0POBBIO U KU3HU JIOCH;

OCO3HaHUE MOCJIEACTBUNA U HENPUATUS BPEIHBIX NPUBBIYEK (YHOTpEOIECHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) TPy10BOT0 BOCTIMTAHUSI:

TOTOBHOCTD K TPY/Yy, OCO3HAaHKE IIEHHOCTH MacTepPCTBa, TPYA0II00uE;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIHHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIBHO
BBITIOJIHATH TaKyIO I€SITEIIbHOCTD;

MHTEpEC K pa3iIuyHbIM cdepam mpodeccnoHaTbHON e TEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHbIE KM3HEHHbBIE TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTUYeCKOTr0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJIe KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MPHOOPETEHUE OIbITa
IUTAHUPOBAHMUST TIOCTYNKOB W OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYKAIOIIEN CPELBI;

OCO3HaHWE TI00ATBHOTO XapakTepa IKOJOTUYECKUX MPOoOJeM W MyTell ux
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TpU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HAIpaBJICHHBIX Ha COXpPAaHEHHE pPaBHOBECHs B OJKOCHUCTEMaX, OXpPaHy BHJOB,
aKocucTeM, orochepsr);



AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYXKAIOUIEH
MPUPOJIHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTU K YYACTHUIO B MPAKTUYECKOMN JIESITEIbHOCTH IKOJIOTUYECKOMN
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MPaKTUKU, OCHOBAHHOI'O Ha JUaJore
KYJBTYp, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpEACTaBICHUS 00 OKPYXKAIoIeM MHPE KaK O €IMHCTBE MPHUPOJIbI, YeJOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OUOJIOTHUU JISi COBPEMEHHOM ITMBUIIM3AIIUU:
o0ecrieueHus: HOBOTO YPOBHSI Pa3BUTHSI MEAMIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB U (HOPMUPOBAHHMIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJISX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAaHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS [JIsi aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JejaTh OOOCHOBAHHBIC 3aKJIIOUYEHHS HAa OCHOBE HAay4YHBIX (PaKTOB
MMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYyYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUsX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, F'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO AEATEIbHOCT NHINBUAYAJIBHO U B TPYMIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHMS yueOHOTO mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHsl, sIBJICHHE, MPOILIECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIEHHe,  HM3MEpPEeHHe, OKCIEPUMEHT U ApPYTHXx),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COUMAIIBHON MPAKTHUKE.

MertanpeameTHble pe3ynbTaThl OCBOCHHSI MPOTPaMMbl CPEJHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU NMO3HABATEJIbHBIMH
NEeHCTBUSIMM:

1)0a3o0Bble JIOrHYecKue A1eMCTBHUA:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalU3UpoBaTh  MpoOliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTHYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPBIBATh CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAHABIMBATh
CBSI3U C IPYTUMH MTOHATHUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE pPAaCCYKIAEHUs (MHIYKTUBHbBIC, JEAyKTUBHBIE, IIO
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M NPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJICJIbHBIE cpencrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTax, a



TaKK€  MPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B ACSITEIBHOCTbD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2)0a30BbIe HCCJIEeI0BaTEIbCKHE AeliCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCIIONB30BaTh pPAa3jMYHbICe BUABl JEATEIBHOCTH IO TOIYYCHHIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pEeLIeHMs, HaXOAWTh apryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh apaMeTpbl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIIECTBIISTh IEJICHANIPABICHHBIN MOUCK TMEPEeHOCca CPEICTB U CIIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJEU, TpeiaraTh OPUTHHAIBHBIC TOIXOABl M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIONMYJSPHOM JUTEparype, OHOJOTHYECKUX CIIOBapsX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpMaIMKM, HEOOXOUMOM JIJIsi BBITIOJIHEHUSI yUeOHBIX
3ajiay;

npUOOpeTaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJB30BaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMY  IPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpMyIbl, ab0peBUaTypy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1)o0menue:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3HIIMN IPYTUX YYACTHHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHIOCOOaMH OOINECHWS W B3aUMOJICHCTBUS, MMOHUMATH
HAMEPEHUS IPYTUX JIIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHaA 1eITEJIbHOCTD:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy W METOJbl COBMECTHBIX ACHCTBUH C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHM YYaCTHHKOB, OOCYXKIAaThb pPE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4e€CTBO CBOErO BKJIAJa W KaXJOr0 YYaCTHUKA KOMAaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1)camoopranusanus:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUs B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH II03HABATENIBHYIO JEATECIBbHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

J1aBaTh OLICHKY HOBBIM CUTYalLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO MOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJBTYPHBII YPOBEHb.

2)CaMOKOHTPO.Ib:

JlaBaThb OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JECUCTBUM M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHH IJsi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATh PUCKUM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX IIPH aHajau3e pe3yJbTaToB
NEATEIbHOCTH;

3)npuHsiTHE ce0A U APYTrUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTrHble pe3ynapTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBHUI 1O OCBOCHHIO, MHTEPHPETALNUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B peasibHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

Cc(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAyYHOIO MHUPOBO33PEHHS, O BKIIAJ€ POCCUICKUX WU
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUISl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
KU3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (0OMEH BEIIECTB U IPEBpallleHUE
HHEPrUm), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasi OpraHu3alis KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K XKUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOLIECCOB U SIBICHMI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEIIECTB U IMPEBPALICHUS] 3HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh NOJYyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKUX
IIPOLIECCOB W SIBJICHUH, JUIS MPUHATHS NMPAKTHYECKUX PEIICHUNA B MOBCEIHEBHOMN
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
IPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCHOJb30BaHUSA JOCTHIKEHUN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPHU/IHOTO CKpEIIMBAHUS JJIsl MpeICKa3aHUsl HACJIEJOBAHMS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUE padOThl, COOIHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHUSA, BKJIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUA U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHOro mnpeamera «buosnorus» ¢ 11
K1acce NOJIKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTHUH B CUCTEME HAYYHOIO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTUHbBl MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA JUIsl PELIEHUS KU3HEHHBIX 3aa4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALNSA, TeHO(OH, 3BOMIONMS, ABIKYIINE CUIIbI ((DaKTOPBI) IBOJIOLNH,
IPUCIIOCOOIEHHOCTh OPraHHU3MOB, BHJI000PAa30BaHME, SKOJIOTMUYECKHE (DAKTOPBHI,



DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, I1IeNd IUTaHUA,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit ’Bomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIECIyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOIyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHHUS OMOJOTHUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHUS DKOJOTUYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEepeHoca
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAax, AHTPOMOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB UM OHMOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JUIsI OOBSICHEHHS OMOJIOTHYECKHX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KaOIIUX JTFO/ICH, COOII0OIEHUSI HOPM TPaMOTHOTO MOBEJCHHSI B OKPYKAIOIICH
IPUPOHON cpene, MOHMMAHUE HEOOXOMWMOCTH WCIOJB30BaHUS JIOCTH)KCHUN
COBPEMEHHOW OMOJIOTUH JJIsl PallUOHATIBFHOTO TPUPOIOTI0JIb30BAHUS;

yMEHUE peliaTh dJIEMEHTApHbIC OMOJIOTUYECKHUE 3a/1aud, COCTABISITH CXEMBbI
NepeHoca BEIIeCTB U SHEPTUU B dKOCUCTEMAX (1[eNU MUTaHUS);

YMEHUE BBINOJHATh JIA0OpATOpHbIE M MpakTUYecKue padoThl, cOOJ0IaTh
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUSA, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAaHUS W3
Pa3TMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(GOpPMAIMU, HAYIHO-TIOMYJISIPHbIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011asi OMOJIOTUYECKYI0 MH(DOPMAIIHIO U3 HECKOJIbKUX HCTOYHHMKOB, TPAMOTHO
UCII0JIb30BaTh MOHSATUHHBIN anmnapar OHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

buonorus xkak HayKa

JKuBnIe cuCTEeMBI U X opraHu3anusa

XHUMHYECKUI COCTAB U CTPOCHUE KIIETKH

H(HSHCI[GSITGHBHOCTL KIICTKH

PasMHOXeHUE U HHAUBUAYAJIBHOC PA3BUTUC
OpTraHnu3MOB

HacnencrBeHHOCTE 1 UBMEHUYNBOCTD
OpraHu3MOB

Cenekuust oprann3MoB. OCHOBBI
OMOTEXHOJIOT MU

Pe3epBHOE Bpems

KoanuecTBO 4acoB

Bcero

KonTpoabHbl
e padoThl

IIpakTHYecku
e padoThI

0.5

1.5

DJIeKTPOHHbBbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/7f41c29
2

bubnuorexa [JOK
https://m.edsoo.ru/7f41c29
2

bubmuoreka IIOK
https://m.edsoo.ru/7f41c29
2

bu6anoreka LIOK
https://m.edsoo.ru/7f41c29
2

bu6nuorexa [IOK
https://m.edsoo.ru/7f41c29
2

bu6nuorexa [IOK
https://m.edsoo.ru/7f41c29
2

but6mmorekxa [IOK
https://m.edsoo.ru/7f41c29
2

bubanoreka LJOK



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

https://m.edsoo.ru/7f41c29
2

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34 0 4


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

11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/ KoHnTposbHbI IIpakTnyeckn
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThlI e padoThbl
pecypchbl
but6mmoreka [IOK
1 DBOJIIOIIMOHHAS] OUOIOTHUS 9 1 https://m.edsoo.ru/7f41cc7
4
Bo3HHUKHOBEHHE U pa3BUTHE KU3HU Ha bubmorexa [IOK
2 P 9 0.5 https://m.edsoo.ru/7f41cc7
3emiie
4
bubmuorexa [JOK
3 Opranu3Mbl 1 OKpYyKaroias cpeaa 5 1 https://m.edsoo.ru/7f41cc7
4
bubmnoreka IIOK
4 Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f4lcc7
4
bu6anoreka LIOK
5 PesepBHOE Bpems 2 https://m.edsoo.ru/7f41cc7
4
BIIIEE KOJIMYECTBO YACOB I10
OB © 34 0 2.5

[TPO'PAMME



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




HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Kosun4vecTBo 4acos JJIeKTPOHHbIE
JlaTa
Ne uudgposbie
Tema ypoka KonTpoabHbl IIpakTHyecku HU3y'CHHU
n/n Bcero o0pa3oBaTe/ibHbIE
e padoThlI e padoThl |
pecypcsl
bubmuorexa [JOK
https://m.eds00.ru/863e612
1 04.09.25
! buornorus B cHcTeMe HayK 2https://m.edso0.ru/863e63
2a
MeTo/ 161 TO3HAHUS )KUBOW TIPUPOIBL.
[TpakTuueckast paborta Ne 1 bubnuorexa [JOK
2 «Mcnonp30BaHue pa3IuIHBIX 1 0.5 11.09.25 https://m.eds00.ru/863e612
METOJIOB MPU U3YUECHUU 2
OMOJIOTMYECKUX 0OBEKTOBY
bronornueckne CUCTEMBI, IPOTIECCHI bubmorexa [JOK
3 1P 1 18.09.25 https://m.eds00.ru/863e656
U X U3YYCHUC 4
4 XUMHYECKHNHU cOCcTaB KIeTKU. Bona u 1 55 09.95 bu6mmoreka [IOK
MHHEpaIbHBIE COIH S https://m.eds00.ru/863e674e
bu6mmoreka [IOK
5 benku. Coctas u crpoeHue 0enkoB 1 02.10.25 https://m.edso00.ru/863e6b7
2
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas bubnmoreka [JOK
6 pabota Ne 1 «M3ydenue 1 0.5 09.10.25 https://m.eds00.ru/863e6b7

KaTaJTUTHYECKON aKTHBHOCTH
(dbepMeHTOB (Ha IpUMepe aMHIIa3bl

2



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

WIM KaTaja3bl)»

bubmuorexa [JOK
7 VriaeBoapl. JIunuael 16.10.25 https://m.edso00.ru/863e687
0
bu6mmoreka [IOK
8 Hyxneunosslie kucinotsel. ATO 23.10.25 httos://m.edsoo.ru/863e6d5e
9 Hcropus u meTonbl u3y4eHus 06.11.95 bubnuoreka [IOK
kietku. Knerounas teopus https://m.eds00.ru/863e6e88
KneTka kak 1nenoctHas xuBas
10 13.11.25
cucremMa
CtpoeHue 3yKapuoTUYECKOM KIETKH.
JlaboparopHuas pabota Ne 2
«3ydyeHne cTpoeHus KJIETOK bubnuorexa [JOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 20.11.25 https://m.edso0.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpOTMpENapaTax u ux
OTIUCAHUE»
bu6mmoreka [IOK
12 OO0OMeH BelIeCTB MM META00IN3M 27.11.25 httos://m.edsoo.ru/863e766¢
bu6mmoreka [IOK
13 Porocniites. Xemocunres 04.12.25 https://m.eds00.ru/863e7c98
. bubnuorexa [JOK
14 OHepreTuyecknii oOMeH 11.12.25 httos://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [leneHue
kjeTku. Muros. JlabopatopHas
15 pabota Ne 3 «Habmronenne Mutosa B 0.5 18.12.25 Bubmiorexa LJOK

KJIETKaX KOHYMKa KOpEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpernapaTax»

https://m.edso0.ru/863e7dc4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

buocunTes Oenka. Peakims bubmuorexa [JOK
16 25.12.25
MaTpUYHOIO CUHTE3a https://m.eds00.ru/863e796e
bubmuorexa [JOK
— 15.01.26
17 Tpancmuua — Guocuntes benka https://m.eds00.ru/863e796¢
Hexnerounsie ¢popmbl )KU3HE — bubmmorexa [JOK
18 P 22.01.26 https://m.edso00.ru/863e754
BUPYCHI 0
bubmuoreka [JOK
https://m.eds00.ru/863e81b
19 () 29.01.26
OPMET PESMHONCCHHA OpraisMon 6https://m.edso0.ru/863e83
le
bubmuoreka [JOK
2 Meii 05.02.26
0 eHos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue 1 pa3BUTHE TOJIOBBIX
KJIeTOK. OIJI0I0OTBOPEHHE.
JlaGopaTtopHnast pabota Ne 4 bubmorexa [JOK
21 ] 0.5 12.02.26 https://m.edso00.ru/863e81b
«M3y4eHne cTpoeHus MOJIOBBIX 5
KJIETOK Ha TOTOBBIX -
MUKpOTpenaparax»»
WuauBuayanbHOE pa3BUTHE bubmorexa HOK
22 4 p 19.02.26 https://m.eds00.ru/863e843
OpTaHU3MOB 6
93 I'enetuka — Hayka o 26.07.96 bubnuoreka [IOK
HACJIEJACTBEHHOCTH U U3MEHYUBOCTH R https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACJIEI0BAHUS bubnnorexa [JOK
24 pU3HAKOB. MOHOTHOpUAHOE 05.03.26 https://m.eds00.ru/863e887
CKpEIINBaHUE 8
o5 Jurubpuinoe ckpeuBanyue. 3aKoH 12.03.26 bubnnorexka [JOK

HC3aBUCHUMOI'O HACJICAOBaAHHUA

https://m.edso0.ru/863e89a4



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

IIPU3HAKOB

CuenneHHoe HaclleJOBaHHUE
npu3HakoB. JlabopaTtopHas pabota
Ne 5 «MI3yuenue pe3ysbTaToB

bubmuorexa [JOK

26 0.5 19.03.26
MOHOTUOPUAHOTO U AUTHOPHUTHOTO https://m.eds00.ru/863e8c60
CKpEIIUBaHUS Y IPO30(HIIEI HA
TOTOBBIX MUKpOIIpenapaTax»

97 I'eneruka nona. HacnenoBanue 26.03.26 bubmuorexa [JOK
IPU3HAKOB, CLEIJIEHHBIX C I0JIOM o https://m.eds00.ru/863e8c60
H3menunBocTh. Henacneacteennas
M3MEHYMBOCTb. JIabopaTopHas

abota Ne 6. Uzyuenue

28 p yqv 05 10.04.26 bubimmoreka [JOK
MOAU(PUKAITMOHHON U3MEHUYUBOCTH, https://m.edso0.ru/863e8efe
MOCTPOCHUE BapHALIMOHHOTO Psijia U
BapUAIMOHHON KPUBOI»

Hacnencrsennas n3MeHYHBOCTE.
JlaGopaTtopnast pabota No 7.

29 paTOpHaA pa 05 17,0426 | Promiorexa I{OK
«AHanu3 MyTanuil y 1po30¢puisl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»

bu6mmoreka [IOK
30 I'eneruka yenoBeka 24.04.26 https://m.edso00.ru/863e8d7
8
Peseprubiit ypok. O600111eHIE TIO

31 TeMe «HacaencTBeHHOCTE U 08.05.26

U3MEHYUBOCTH OPTaHU3MOBY
bu6mmoreka [JOK
32 Cenexuus Kak HayKa ¥ IpOLECC 15.05.26 https://m.edso00.ru/863e921

4



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

MCTOI[BI N JOCTUKECHUSA CCICKIIUHN

bubmuorexa [JOK

33 . 1 22.05.26 https://m.edso0.ru/863e921
paCTeHI/II/I " )JKUBOTHBIX 4
BuorexHoorusa kak orpacib Enbmiorexa IOK
34 p 1 26.05.26 https://m.edsoo.ru/863e933
POM3BOJICTBA 6
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
JlaTa
Ne uudgposbie
Tema ypoka KonTpoabHbl IIpakTuyecku H3y'CHHU
n/n Bcero o0pa3oBaTeJibHbIE
e padoThlI e padoThbl A
pecypcsbl
N bu6mmoreka [IOK
1 1 05.09.25
IBOIMOLHUS M METOZEI 66 H3YHICHHA https://m.edso0.ru/863ea20e
. bu6mmoreka [IOK
HcTopus pa3BuTHS NpeAcTaBIeHUN
2 1 12.05.25 https://m.eds00.ru/863e957
00 3BOJIIOLUU 0
bu6mmoreka [IOK
M 1 19.05.25
3 HKPOIBOITIOHA https://m.edso0.ru/863e9cle
[Tomyssius Kak JIeMeHTapHAs
S/IMHUIIA BUJIA W DBOJTFOITHH.
bu6mmoreka [IOK
4 o] 1 . 26.05.25
JlaGopatopras pabora Ne 05 https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOp(}oTOrHIecKOMY KPUTEPHIO»
5 JIBroKymiye cuibl (3JeMeHTapHbIe 1 03.10.25 bubnnoreka [JOK
(akTOpPBI) IBOIOLUH o https://m.eds00.ru/863e9da4
. bubnuorexa [JOK
6 E 0 1 10.10.25
CTECTBEHHBII OTOOP M ero Gopub! https://m.eds00.ru/863e9ed0
Pe3ynbTaThl 3BONMIOLMY:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas 1 05 17.10.25 bubnuorexa [JOK

pabota Ne 2 «Onucanue

HpI/ICHOCO6HeHHOCTI/I OopraHuisMa u eé

OTHOCHUTCIIBHOT'O XapaKTepa»

https://m.edsoo.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

Hanpasnenus u nytu

bubmuorexa [JOK

8 24.10.25
MAaKpO3BOJIFOLIMHI https://m.edso00.ru/863e9cle
9 HeoOpaTtumocTs 3BOIIONNN 07.11.25
Wcropus xu3Hu Ha 3emiie U METObI
10 . P s 14.11.25
e€ U3y4yeHust
1 ['MnoTte3sl MPOUCXOKIACHUS KUZHU 21.11.25 bubnmoreka [JOK
Ha 3emie o https://m.edso0.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam u 28.11.95 bubnuorexa [JOK
nepuoIam o https://m.edso0o.ru/863eabbe
OCHOBHBIE 3TaIlbl YBOJIIOIUN
PacCTUTENBHOTO U )KUBOTHOT'O MUPA.
[IpakTuueckas padota Ne 1
13 p p 05 05.12.95 bubnuorexa [JOK
«M3yueHne UCKOMAeMBbIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHHii U KUBOTHBIX B
KOJUTICKIIUSX
CoBpemeHHas cuctema
14 P 12.12.95 bubnuoteka [JOK
OpraHr4eCcKoro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [IOK
15 DBOJIOIMS YeIoBeKa (AaHTPOIIOTeHe3 19.12.25
1 (anTp ) https://m.edso0.ru/863eac2c
16 JiBroxymue cuibl (pakTopsl) 26.12.95 bubnnoreka [JOK
AHTPOIIOreHe3a o https://m.edso0.ru/863ead44
OCHOBHBIE CTaJIUU IBOIIOLIUN
17 s t 16.01.26
YelioBeKa
18 UYenoBeueckue pachl ¥ IPUPOIHbIE 53.01.26 bubnnorexa [JOK
aJanTaliy 4eJI0BeKa R https://m.edso00.ru/863eaea?
PesepBubIil ypok. O600611eHIE 1O
19 TeMe «BO3HMKHOBEHME U pa3BUTHE 30.01.26

JKM3HU Ha 3eMIIe»



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

20 DKOoJorus Kak HayKa 06.02.26
Cpenbl OOUTaHUS U SKOJIOTHYECKUE bubnunoreka HOK

21 13.02.26
(bakTopsI https://m.edsoo.ru/863eafec
AbGuoTtnveckue HaKTophI.

JlaGopaTopHnas pabora Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH
. bu6mmoreka [IOK
22 pacTeHMil U3 pa3HbIX MECT 0.5 20.02.26
https://m.eds00.ru/863eb10e
obutanus». JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YCPCHKOB KOJIEYCa»
bu6mmoreka [IOK
23 buotnueckue GpakTopsl 27.02.26 https://m.edsoo0.ru/863eb34
8
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora

24 No 2 «IToacuér mnoTHOCTH 0.5 06.03.26
TIOMYJISIIIAIA Pa3HbIX BUJIOB
pacTeHu
Coo0b1ecTBa OpraHu3MoB —

o5 Jii} P 13.03.96 bubnmnoreka [JOK
OHOoLIEeHO03 https://m.edsoo.ru/863eb46a
DKOJOTUYECKHE CUCTEMBI

26 20.03.26 bubmuorexa [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTeNN IKOCUCTEMBI. Bt 1OK

nOIMOTEKA

27 DKOJIOTMYECKUE TUPAMUJIbIL. 27.03.26

. p a https://m.edsoo.ru/863eb5fa
CaoiictBa sxocucteM. Cykieccus

28 [TpupoHbIE S5KOCUCTEMBI 03.04.26

29 AHTpPOINOreHHbIE IKOCHUCTEMBI 10.04.26

30 buocdepa — rnobanpHas 17.04.26 bubnuorexa [IOK



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

3KOCHCTEMA 3EMITHA

https://m.edsoo.ru/863ebb5e

3aKOHOMCpHOCTI/I CYIICCTBOBAHUA

bubmuorexa [JOK

31 1 24.04.26 https://m.edsoo.ru/863ebd1
ouocdepsl 6

32 UYenoseuecTBo B Onochepe 3eMiaun 1 08.05.26

33 CocyiiecTBoBaHME IPUPOIBI U 1 15.05.26 bubnmoreka [JOK
4eJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHEIit ypok. O6001ICHIE TEMBI

34 «Co00111ecTBa M SKOJIOTUICCKHEC 1 22.05.26
CHCTEMBID»

OBIIEE KOJIMYECTBO YACOB I10 34 95

[TPO'PAMME



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




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’IbH0ﬁ nporpaMmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

ChopmupoBaHHOCTh 3HAHUN O MECT€ U POJIM OMOJOTHH B CHUCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOU
€CTECTBEHHO-HAYYHON KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHHS; O
BKJIQJIE POCCUMCKUX M 3apyOC)KHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE
Oouosoruy; (QYHKIMOHATFHOM TPAMOTHOCTH 4EJOBEKa JUIS PEUICHHS

JKHN3HCHHBIX 3a1a4

YMeHue pacKpblBaTh COZAEp)KaHUE OUOJOTUYECKUX TEPMUHOB U
MOHSATUHN: KU3Hb, KJIETKA, OPraHU3M; MeTa0omn3M (0OOMEH BEIIECTB U
MIPEBpALICHUE JHEPruM), I'OMEOCTa3 (caMmoperyisuus), ypOBHEBas
OpraHu3alysl KUBBIX CHUCTEM, CAMOBOCIIPOM3BENEHUE (PENpPOAYKIIMS),

HaCJICACTBEHHOCTb, U3MCHYNBOCTD, POCT U PA3BUTHC

VYMeHue uznaratb OMONIOTHYECKUE TEOPUHN (KJIETOYHAsI, XPOMOCOMHas,
MytanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.1. BaBunosa) u
ydeHHst (0 IEHTpaX MHOTO000pa3vs W TPOHCXOXKACHUS KYIbTYPHBIX
pactenuii H.J1. BaBuiosa), onpeaensats rpaHuilbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCMaM

YMeHue BIaJeTh METOJIaMU HAy4YHOTO TIO3HAHHMS B OHOJOTHH
(HabnrofeHre W OMHMCAaHWE JKUBBIX CHCTEM, IMPOIIECCOB U SBICHUM;
OpraHm3alysi W TPOBEACHHE OWOJIOTMYECKOTO  IKCIEPHUMEHTa,
BBIIBIDKEHHE  THIIOTE3EL; BBISIBIICHUE  3aBUCUMOCTH  MEXIY
HCCIIeTyeMbIMU BETUYMHAMU, OOBSICHEHUE MOTYYCHHBIX PE3ylIbTaTOB,
WCIIONb30BAHHBIX HAYYHBIX MOHSTHI, TEOPUl M 3aKOHOB; YMEHHUE

ACJIaTh BBIBOJABI HA OCHOBAHUU MMOJTYUYCHHBIX pCSYJ'[BTaTOB)

YMeHue BBIIENATH CYIIECTBEHHbIE MPHU3HAKA BHUPYCOB, KIETOK
IIpOKapuoT HW JYKApHOT, OOHOKJICTOYHBIX W MHOI'OKJICTOYHBIX
OpraHW3MOB;  OCOOEHHOCTH  TIPOIIECCOB OOMEHa  BEMIECTB U
MpPEeBpaICHUS] DHEPTrUU B KIETKE, (OTOCHHTE3a, IUIACTHYECKOro U
JHEpreTHYeckoro  oOMeHa, XEeMOCHHTE3a, MHTO03a,  Meio3a,
OIJIOJIOTBOPEHMSI,  PAa3MHOXKEHUS,  HMHIWBHIYaJbHOTO  Pa3BHTHUS

opranu3ma (OHTOTEHE3)
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11 KIIACC

Kon
NpoBepPsieMoOro
pe3yjabTara

YMmenune NPUMCHATH MOJIYYCHHBIC 3HaAHUA JJIA 06’bHCH€HI/IH
6I/IOJIOI‘I/I‘-IGCKI/IX mponeccoB U $IBJI€HI/II71, AJI MIPUHATUSA DPAKTHICCKUX
pelIeHri B MOBCEAHEBHOM KHU3HU B LEIX oOecriedeHust 0e30MacHOCTH
CBOETO 37I0POBbsI U 3JI0POBbsI OKPY>KAIOILIUX JIFOJICH, COOI0IEHUSI HOPM
rpaMOTHOTO TIOBEACHUA B  OKPYXKAIOWIEW NPUPOJHOW  CpElE;
IIOHMMaHUEC HGO6XOI[I/IMOCTI/I HUCII0JIb30BaHUA I[OCTI/I)KGHI/Iﬁ
COBPEMEHHOM OHOJOTMM U OMOTEXHOJOTMH MJisi PallOHAIBHOTO

IpUpPOaAOITIOJIb30BAHHUA

VYMmenune pe€umiaTte 3JIEMCHTAPHBIC TI'CHCTHYCCKHUEC 3agadd Ha MOHO- H
,Z[I/IFI/I6pI/II[HOG CKpCIIMBAHUC, CHCIINICHHOC HACICOAOBAHUC; COCTABJIATH
CXCMbI MOHOFI/I6pI/IZIHOI‘O CKpCIIMBaHUA JUIA npeacKasaHus

HacCJICAOBaHHU ITPU3HAKOB Y OPraHu3MOB

YMeHue BBINOJNHATH JIAOOpATOpPHBIE W MPAKTUYECKUE PabOTHI,
coOnrofaTh mpaBwia Mpu padore ¢ yueOHBIM M JaO0OPATOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHYECKH OLEHMBATh U UHTEPIPETHPOBATH UHPOPMALUIO
OMOJIOTMYECKOT0 COJIepKaHMsl, BKIIOYAIOLIYIO IICEBIOHAYYHbIE 3HAHUS
u3 pa3ianuHbIX UcTouHUKOB (CMU, Hay4yHO-TIONMyNIsIpHBIE MaTepUabl);
STHUYECKHE AacleKThl COBPEMEHHBIX HCCIIEIOBaHUI B OHOIOrHH,

MCIHUIINHC, OMOTEXHOJIOTHHU

YMeHue co3naBaTh COOCTBEHHBIE MMCHMEHHBIE M YCTHBIE COOOIICHUS,
00001m1ass 6MOIOrHYecKyt0 HH(POPMAIUIO U3 HECKOJIBKUX MCTOUYHHUKOB,

T'paMOTHO HUCIIOJIB30BAaTh MMOHSATHNHBIN armapar OuoJIornun

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus

ChopMHUpPOBAaHHOCTh 3HAHUM O MECTE M POJIM OWOJIOTHH B CHCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAyYHON KapTHHBI MUPa U HAYYHOTO MUPOBO33PEHHUS; O
BKJIQJIE POCCHMCKHUX M 3apyOS)KHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
O6uosoruy; (QyHKIMOHAIBLHOM TPAaMOTHOCTH 4YeJOBEKa JUISl peleHUus

JKHU3HCHHBIX 3a1a4

YMeHHue packpbiBaTh COAEp)KaHUE OMOJOTHUECKUX TEPMUHOB U

TMOHSTHH: BUJ, TOIYJIALMA, FeHO(l)OH,Z[, SBOJIIOLUA, ABWIKYIIHUC CHIIbL



(paxTopsr) 9BOJIIOLINH, PUCTIOCOOTICHHOCTh OpraHHU3MOB,
BHJI000pa30BaHUE, IKOJIOTHYECKUE (hakTopsl, IKOCUCTEMA,
NPOAYICHTBI,  KOHCYMEHTBI,  PEIyLUEHTbl,  [eNu  IHTaHUs,

9KOJIOTUYECKas MUpaMKIa, OMoreoreHo3, ornocdepa

YMeHue uznaraTb OMOJIOrMUECKUe Teopuu (3BONMOLIMOHHAs Teopus Y.
JlapBuHa,  CHHTETHYeCKas  TEOpus  SBOJIOLUHU), 3aKOHBl U
3aKOHOMEPHOCTH (3apojpliieBoro cxojacrtsa K.M. bapa, yepenoBanus
IJIaBHBIX HanpasieHui u nmyrei sBosmonuu A.H. CeBepuoBa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensTh  TpaHUIBl  HUX

IIPUMCHHUMOCTH K )KUBBIM CUCTCMaM

YMeHue BraAeTb METOJAaMU HAydyHOTO T[IO3HAHHUA B OHOJIOTUH
(HabmroleHHe W OMMCAaHUE JKUBBIX CHCTEM, TPOLIECCOB W SBICHUI;
OpraHm3alys W TPOBEACHHE OWOJIOTMYECKOTO  IKCICPUMEHTA,
BBIIBOKCHUE  THUIIOTE3bl;  BBIIBJICHUE  3aBUCHMOCTH  MEXIY
WCCIIEIyeMbIMH BEIMYMHAMH, OOBSICHEHUE TIOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSTHHA, TEOPHA W 3aKOHOB, yMEHHE

ACJIaTh BBIBOJAbBI HA OCHOBAHUU IMOJTYYCHHBIX pe3y.HI)TaTOB)

VYMmenne BbIJACIATH CYIICCTBCHHBIC IIPpHU3HAKN CTPOCHUA
OMOJOrMYECKHX OOBEKTOB: BHUJOB, TMOMYJSALUNA, TPOIYLIEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OHOTeOL€HO30B U  DKOCHUCTEM;
0COOEHHOCTH IPOIIECCOB HACJIeJICTBEHHOU W3MEHYUBOCTH,
€CTECTBEHHOTO0  0TOOpa, BUI000pa30BaHUs, MPUCIIOCOOJIEHHOCTH
OpPraHU3MOB, JI€HCTBUS JKOJIOTUYECKUX (PAKTOPOB Ha OPraHU3MBbI,
MepeHoca BeIeCTB U MOTOKA SHEPTUU B DKOCHUCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTa BEUIECTB U

OMOTeOXMMHUYECKHUX IIMKJIOB B Onochepe

YMeHne TpUMEHSATh TOJYYCHHBbIE 3HAHUA IS OOBSICHEHHS
OMOJIOTHYECKUX TPOIIECCOB M SBJICHHUM, IS TIPUHATHS TPAKTHICCKUX
pelIeHni B MOBCEAHEBHOM KU3HU B LIENsIX obecredeHus 6€30MacHOCTH
CBOETO 37I0POBbsI M 3JI0POBbSI OKPY>KAIOIIUX JFOJIEH, COOMI0IEHUSI HOPM
rpaMOTHOTO TOBEACHUA B  OKPYKAIOIIEH NPUPOIHOW  Cpele;
TTOHUMAaHHE HEOOXOAMMOCTH HCITOJTH30BaAHUS JOCTKECHUN
COBpPEMEHHOW OMOJIOTUH ISl PALIMOHAIBHOTO TPUPOIOTIONH30BAHHIS
YMeHue pemaTh 3JI€MEHTapHble OMOJOTHYECKHE 33Ja4ud, COCTaBIATh
CXEMBI MepeHOoca BEIIECTB U SHEPTUHU B IKOCUCTEMAX (LIeMU MTUTaHUs)
YMeHue BBIMONHATH JIADOpaTOpHBIE U MPAKTUYECKHE PabOThI,

coOmonath mnpaBwia Npu pabore ¢ y4eOHBIM M J1aOOPATOPHBIM

obopynoBaHuEM
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YMeHue KPUTHUECKH OIEHUBATh U WHTEPIPETHPOBATH MHPOPMAITUIO
OHMOJIOTUYECKOTO COJICPIKAHUS, BKIIFOYAOIIYIO IICEBIOHAYYHBIC 3HAHUS
U3 pa3Mu4HbIX HcTOYHUKOB (CMU, HaydHO-TIOMYIISIpHBIE MaTEPUAIIbI);
paccMaTpuBaTh ri100aJIbHBIC IKOJIOTUYECKUE pOOIIEMBI
COBPEMEHHOCTH, ()OPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

IIO3HUIIHNIO

YMeHue co3znaBaTh COOCTBEHHBIC ITMCHMEHHBIC M YCTHBIE COOOILCHMS,
000011251 OMOJIOTHYECKYI0 HH(DOPMAIHIO U3 HECKOJIBKHX HCTOYHUKOB,

I'paMOTHO HCIIOJIB30BATH MTOHATHHHBINA aIrrnapar ouoaoruu



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Koxa

11

1.2

2.1

2.2

3.1

3.2

3.3

3.4

HpOBepﬂeMLIﬁ IJIEMEHT COAECPKaHUA

buonorusa xax HayKa

buonorus — wnayka o xwuBoi mnpupone. Ponp Ouonorun B (QopmMupoBaHUU

COBPEMEHHOM HayqHOU KapTHHBI MUpa. CucTemMa OMOJIOTHYECKUX HAYK

Mertoabl Mo3HaHMS KMBOM NpUpPOAbI (HAOIHOAEHUE, SKCHEPUMEHT, OIUCAHUE,
U3MEepeHue, KiaccupuKanus, MOJCIUPOBAHUE, CTaTHCTHYECKas 00paboTka

JTAHHBIX )
JKuBbie cucTeMbI M X OpraHu3aius

JXKuspie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouosoruu. CBOHCTBa

OMOCHCTEM U UX pazHooOpa3ue

YpoBHU OpraHuzanuu OMOCHUCTEM: MOJIEKYJISIPHO-TEHETUYECKHM, KIETOYHBIH,

OpraHHSMCHHBIﬁ, HOHy.]'ISILIPIOHHO-BPII[OBOﬁ, BKOCHCTCMHLIﬁ, 6PIOCCI)€pHBII>i
XHUMUYECKUH COCTaB U CTPOCHUC KIICTKH

XUMHUYECKUM COCTaB KJICTKH. XHMHYECKHE DJIEMEHTHI: MaKpO3JIEMCHTHI,
MHKPOIJICMCHTHI. Boma u MHHCPAJIBHBIC BCIICCTBA. (DYHKI_H/II/I BOABI H

MHHCPAJIbHBIX BEHICCTB B KJICTKC. HozmepmaHHe OCMOTHYECKOI0 Oananca

benku. CoctaB u crpoeHue OenkoB. AMHUHOKUCIOTBI — MOHOMEpHI OEIKOB.
HeszameHnMble M 3aMEHUMBIE AMUHOKHUCIOTBL. AMUHOKHCIOTHBIH COCTaB.
VYpOBHH CTPYKTYpBI O€IKOBOI MOJIEKYbI (TIEpBUYHAs, BTOPUYHAS, TPETUUHAS U
YeTBEPTUYHASA CTPYKTypa). XHUMHUYECKHE CBOHCTBa OelkoB. buoioruueckue
GbyHKIIMHN OEIKOB.

®epMeHTHl — Ouosornyeckue karaiauzaTopbl. CTpoeHHe (epMeHTa: aKTHUBHBIN
HeHTp, cyoctpaTtHas crneuupuunocts. Kodepmentsl. Buramunsl. Ornnuus

(bCpMCHTOB OT HCOPraHNYCCKUX KATaJIn3aTOPOB

VYraeBoasl: MOHOCaxapuabl (TJIIOKO3a, pub03a M J1e30KCHUpr003a), Jrcaxapuabl
(caxapo3a, JaKTO3a) W TOJMcaxapuabl (KpaxMal, TJMKOTeH, IeJUII0JI03a).
Bronornveckne GyHKIIUU YTIIEBOIOB.

Jlunuaer:  Tpurauuepuabl,  crepounsl,  dochomunuael.  ['mapodunabHO-
runpopoOHbIe cBoiicTBa. buonornuyeckue ¢ynkumuu sununoB. CpaBHeHUe

YrijieBO40B, OCIIKOB M JIMIIUA0B KaK HCTOYHHUKOB SHCPTHUU

Hyxneunossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEHHOBBIX



3.5

3.6

3.7

3.8

3.9

3.10

4.1

4.2

4.3

4.4

kuciotr. Crpoenne u ¢ynkuuun JIHK. Crtpoenne u ¢ynkuuun PHK. ATO:

CTpoeHue U (PyHKIIUU
[urosorus — Hayka o kierke. Kiierounast reopusi. MeToabl H3ydeHUs KIETOK

Krnerka xak nenoctHast kuBasi cuctema. OOmIpe MPU3HAKH KIETOK: 3aMKHYTas
HapykHass MemOpana, mojekyinbl JIHK kak reHeTrwdeckuii ammapar, cucrema

cuHTe3a Oelika

Tunsl kIeTok: syKapruoTudeckas U npokapuotuieckas. OcoOEHHOCTH CTPOEHUs
MPOKapHOTHUECKOW  KieTku. Kierounas creHka Oaktepuil. CTpoeHue
JYKapUOTHUECKOM KJeTKU. OCHOBHBIE OTJIMUUSA PACTUTEIBHOM, >KMBOTHOU H

IpUOHON KIIETKU

[ToBepXHOCTHBIE CTPYKTYpHI KJIETOK — KJIETOYHAas CTEHKA, TJIMKOKAIHMKC, HX
¢bynkuuu. [Tnasmarnyeckas memOpana, e€ cBoiictBa u ¢pyHkuuu. L{uTormasma u
e¢ opraHouasl. OgHOMEeMOpaHHBIE OPraHOMABI KIETKH: 3HJOIUIa3MaTHYecKast
cerb (OIIC), ammapar D'onpmxu, au3ocombl. IlogyaBTOHOMHBIE OpPraHOMIBI
KJIETKH: MUTOXOHJAPHH, TUIACTH/BL. [IponcxokIeHrne MUTOXOHIPHNA M TUTACTHI.
Bunpr mnactun. HememOpanHble OpraHoOHMIbl KIETKH: PUOOCOMBI, KIETOYHBIH

LHCHTP, pCCHUYKH, KTYTHUKH. CDYHKI_[I/II/I OpraHona0B KIICTKH. Bxnrouenus

SAnpo — perynsaTopHblii HeHTp kieTkd. CTpoeHue sapa: sjiepHas 000J0uKa,

KapuoIuiadMa, XpoMaTuH, SAAPbIIIKO. XpOMOCOMBI
TpchnopT BCIICCTB B KJICTKC
)KI/BHGJICHTCJIBHOCTB KJICTKHU

OOMeH BeIIecTB, WM METa0ONu3M. AcCUMUIAIUS (TUIACTUYECKHI OOMEH) u
JTUCCUMUIISIINSA (PHEPTeTHUECKU OOMEH) — JBE CTOPOHBI €AMHOTO IIpoliecca
MeTtabonusma. Tunbsl oOMeHa BellecTB: aBTOTPOQHBIM U rereporpodubii. Pomib

(l)epMeHTOB B OOMEHE BCIICCTB U MPCBPALICHUN SHCPIUU B KIICTKE

®dortocunTte3. CBeroBas U TeMHOBas ¢asbl hoTocuHTE3a. Peaknuu GorocuHTe3a.
DddexTuBHOCTE PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a M KU3HU Ha 3emiie.
Brnussane ycmoBmii cpeapl Ha (POTOCHHTE3 W CIMOCOOBI TIOBBIIICHUS €TO
MIPOTYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHHTe3. XEMOCHHTE3HpYIOIIUe OakTepuu. 3HAYeHHE XEMOCUHTe3a [T
JKM3HH Ha 3eMiie

DHepreTudecknii oOMeH B KieTke. PaciuersieHne BEIIecTB, BBIACIECHUE U
aKKyMyJIMPOBaHHE OJHEPrHMM B KIETKE. OJTambl DJHEPreTUYecKoro OOMEHa.
I'mukonus. bpoxenue m ero Buabl. KUCIOpOIHOE OKHCIECHHE, WU KJIETOYHOE
neixanue. DPGHEeKTUBHOCTh YIHEPTETUIECKOTO 0OMEeHa

Peaknun marpuunoro cuntesa. ['enernyeckas nadopmanus u JJIHK. Peanuzanus

TeHEeTUYEeCKON WHPOpMau B KJIETKe. [ €HeTHMUecKuil KOoJ M €ro CBOMWCTBA.
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Tpanckpunums — marpuunblii cuate3 PHK. Tpancnsmus — O6uocunte3 Oenka.

Konuposanue amuHokuciot. Ponb pubocom B OnocunTe3e Oenka

Hexnerounsie ¢opmbl xu3Hu — BHpYChl. Mcropus otkpeitus Bupycos ([.U.
WBanoBckuii). OcOOEHHOCTH CTPOEHHUS M IKU3HEAEATEILHOCTH BHUPYCOB.
baktepuodaru. bonesnu pacreHuil, >XMBOTHBIX U UEJIOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc nmmyHonepunura genoeka (BHY) — Bo3oymurens CIIM/la.

[Mpodunaktrka pacnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHHIA
Pa3zmHOXeHME U HHANBUAYAIBHOE PA3BUTHE OPTaHU3MOB

Knerounsrii 1uKI, WIM KU3HEHHBIA NHKIT KIeTKU. WHTepdasza u MUTO3.
[Tpoueccel, mporekaromue B uHTepdaze. Permmkanus — peakius MaTpUIHOTO
cunte3a JIHK. Crpoenue xpomocoM. XpomMocomHBIH HaOOp — KapHOTHIIL.
JIMMIIONAHBIE W TalUIOWJHBIA ~ XPOMOCOMHBIE  HaOOphl.  XpOMaTHUBIL.
[uToslornyeckne OCHOBBI PAa3MHOXKEHHS W HWHIMBUAYAIBHOTO pPa3BUTHUA
OpraHU3MOB.

Henenne wierkn — muto3. Craaum muto3za. Ilporeccel, mpoucxonsdiue Ha

Pa3HbIX CTAAUAX MHUTO34. buonornyeckuii cMBICT MUTO3a

®opMbl pa3MHOXKEHHsI OpraHu3MoB: Oecronoe M mojioBoe. Buasl Gecrosioro
pPa3MHOXKEHHUS: JIeJIeHHE HaJBOE, I[OYKOBAaHHUE OJHO- M MHOTIOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHUE. UckyccTBeHHOE

KJIOHUPOBAHUC OPraHU3MOB, €I'0 3HAUYCHUEC [JIA CCIICKIUN

ITonoBoe pa3zMHOXKEHHE, €r0 OTINYUSA OT OECIOJIOro.
Meiio3. Cragum wmeio3a. Ilpoueccel, npoucxonsduige Ha CTagusAx Meiosa.
IloBenenne xpomocom B Menose. KpoccuHrosep. buomornyeckuil cmbIcia U

3HaYEeHNE MEN03a

["ameTorenes — mpoiecc 00pa3oBaHMs MOJIOBBIX KIETOK y KUBOTHBIX. [losoBbIe
JKEJIE3bl: CEMCHHUKU U ANWYHUKH. O6pa3013aH1/1e " pa3BUTHUEC IMOJOBBIX KJIETOK —
raMmer (CrepMaro3ouj, SuleKiieTka) — crepmaToreHe3 u oorene3. OCOOEHHOCTH

CTPOCHUA SIUIEKIETOK U CIICpMATO30H10B. OHJ'IO,Z[OTBOpCHI/Ie. HapTCHOTCHC3

WunuBuayansHoe — pa3BuTHE  (OHTOreHe3).  OMOpHOHAIBHOE  pa3BHUTHE
(aMOpuorenes). Jransl SMOPUOHATLHOTO PA3BUTHS y NMO3BOHOYHBIX KMBOTHBIX:
npoOieHue, racTpyisinus, opranoreres. [loctamOpruonansHoe pazButhe. THIIBI
MOCTAMOPHUOHANIBHOTO PAa3BUTHUS: MpsMOe, HempsMoe (JIMYMHO4YHOE). BnusHue
Cpeabl Ha pa3BUTHE OPraHU3MOB; (PaKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHbIE
YpOZCTBa.

Poct u pasButue pacteHunii. OHTOreHE3 IBETKOBOI'O PACTEHMS: CTPOCHUE

CCMCHH, CTaAUH PA3BUTUA

HaCJ'IeI[CTBeHHOCTB U USMCHYUBOCTDb OPraHU3MOB
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IIpeamer u 3agaun reHeTuku. Mictopus pa3BUTHS T'€HETUKHU. BKitag pocCuicKux
U 3apyOexHBIX YU€HBIX B pa3BUTHE TCHETUKU. METOIbl T'€HETHKH
(rubpu10JI0rNYEeCKui, LUTOrCHETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKHA).
OcHOBHBIE TEHETUYECKHUE MOHATUA. ['eHeTHYeCKash CUMBOJINKA, UCIIOJIb3yeMas B

CXeMax CKpelIUBaHUI

3aKOHOMEPHOCTH HACJIEI0BaHUs IPU3HAKOB, YCTaHOBJIEHHbIE I'. Menaenem.
MonorubpuaHoe CKpemmBaHue. 3aKOH €AMHOO0Opa3usi THOPHIOB MEPBOTO
nokosieHus. [lpaBuio JnOMMHHMpOBaHMs. 3aKOH pacIUEIUIEHHs IPU3HAKOB.
I'unoresa uncrotel ramer. [lonHOE M HEMOIHOE JOMUHUPOBAHHUE.

JlurubpugHoe ckpeuuBaHue. 3aKOH HE3aBUCUMOTO HACIEAOBAHUS MPU3HAKOB.
[{uToreHeTnyecknue OCHOBBI JUTHOPUAHOIO CKpElIMBaHUA. AHaJIW3UPYIOIIEe
cKpeliuBaHue. Vcnonp3oBaHME — aHANM3UPYIOLIErO  CKpeLIMBaHUsA  JJIs

OIIpCACIICHUSA I'CHOTHUIIA ocobu

CuerieHHoe HacnenoBanue npusHakoB. Pabora T. Moprana mo crerieHHOMY
HACJeIOBaHUIO TreHoB. Hapylienue cuemjieHUss T€HOB B pe3yibTare
KpOCCUHIoBepa. XpOMOCOMHAasi TEOpHUsl HACJIEICTBEHHOCTU. | eHeTuueckue
KapThl.

I'enernka mnona. XpoOMOCOMHOE ONpEAEIIEHUE IMoJla. AyTOCOMBI U IOJIOBBIE
XpoMOcOMBbl. ['oMorameTHble W rereporaMeTHbie opraHu3mbl. HacnenoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

HM3menunBOCTh. BUAbl M3MEHUMBOCTH: HEHACIEACTBEHHAs M HACJICIACTBEHHAs.
Ponep cpenpl B HEHACNEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAN(DUKAITMOHHOW W3MEHUYMBOCTU. BapuwarmoHHBIA psii ¥ BapuUallMOHHAS
kpuBasi. Hopma peaknuum mnpusHaka. KoiaudecTBeHHblE W KauyeCTBEHHBIE

MPU3HAKU U UX HOpMaA pCaKINH. CBoiicTBa MOI[HCI)HK&HHOHHOﬁ HN3MCHYHMBOCTHU

HacnenctBeHHas, WM TE€HOTUIIMYECKas, W3MEHUYMBOCTh. KomOMHaTHBHAs
W3MEHYMBOCTb. Melo3 U TOJIOBOWM IMpolecc — OCHOBA KOMOMHATHBHOMN
W3MEHYMBOCTH. MyTanMoHHass W3MEHYMBOCTh. Kraccudukarmus MyTaIuin:
TE€HHBbIE XPOMOCOMHBIE, T€HOMHBIE. HacToTa ¥ IPUYMHBI MyTanuil. MyTrareHHble
(akTopbl. 3aKOH TOMOJIOTHYECKUX PSAJOB B HacaeICTBeHHOHN u3menunoctu H.M.

BasusioBa

I'enetnka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl T'€HETUKU
YeJIoBeKa: TeHEAIOTHYCCKUH, OJIM3HELIOBEIN, IIUTOTCHETUYCCKUH,
OMOXMMHYECKUN, MOJEKyIspHO-TeHeTndeckuil. CoBpeMEeHHOE OmpeJeeHne
FE€HOTHIA: TOJIHOTEHOMHOE CEKBEHUPOBAHUE, TeHOTUIIUPOBAHUE, B TOM YHCIIE C
nmomonipio III[P-ananu3a. HaciencrBenHble 3a00jeBaHHS 4YEJIOBEKA: TI'€HHbBIC
0oJie3HM, 0O0JIE3HU C HACIEIACTBEHHON MPEIPacroyIOKEHHOCTHIO, XPOMOCOMHBIC

6one3nu. ComaTHueckue W TeHepaTuBHble MyTanuu. [IpuHLIUIBI 370pOBOTO
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06pa3a KHN3HHU, OUArHOCTHUKH, HpO(l)I/IJIaKTI/IKI/I U JICHCHHs TI'CHCTHUYCCKHUX
Oone3neil. MeauKo-rTeHeTUYECKOe KOHCYIbTHPOBAHUE. 3HAUYCHUE MEAUIIMHCKON

ICHCTUKHU B IIPEAOTBpalICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHUH YeIOBEKA
CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

Cenekiusi Kak Hayka M IpoLEcC. 3apOXKICHHE CEJEKIMU U JOMECTHUKaIUs.
VYuyenne H.M. BaBunoBa 0 MeHTpax MNPOUCXOXKIECHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHHi. LIeHTpbl IpOMCXO0XKIEHNS JOMAIIHUX KUBOTHBIX. CopT,
1I0pOJa, IITaMM

CoBpeMeHHbIE METOJbl CeNeKIUU. MaccoBbIi M HMHIMBUAYAIbHBIH OTOOPHI B
CEJIEKIIMM PACTeHUM U KUBOTHBIX. OLieHKa 3KCcTepbepa. bian3kopoacTBeHHOE
cKkpemBaHue — WHOpuAMHr. Yucras nuHus. CKpeuMBaHUE YUCTBIX JITHMHHM.
I'ereposuc, unu rubpuanas cuna. HepoacTBeHHOE CKpelrBaHue — ayTOPUAMHT.
Otnanénnas rubpunmszauus v e€ ycnexu. VICKycCTBEHHBIH MyTareHes H
MOJyYCHUE TOJUIIONAOB. JlOCTHIKEHUSI CEJIEKUUH PACTEHUM, MKUBOTHBIX U

MHUKPOOPraHu3mMOB

buoTtexHosnorus kak oTpacib NPOU3BOJACTBA. ['€HHas WH)XEHEpHUA. ITarbl
co3nanuss pexkomOmHanTHOM JIHK u TpaHcreHHbix opranu3moB. Kierounas
nHkeHepus.  Kilerounsle  KynbTypbl.  MUKpPOKIOHaIBHOE  Pa3MHOKEHHE
pacrenuii. KinoHupoBaHHWE  BBICOKONPOAYKTHUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpPraHU3MOB. DKOJIOTMUYeCKHe W dTUdeckue mpobrembl. [MO — reHeTHuecku

MOI[I/I(I)I/II_II/IpOBaHHBIC OpTraHU3MBbI

11 KJIACC

Kon

11

IIpoBepsieMbli 3JIEMEHT COACPKAHMS

DBOJIOIMOHHAS OMOTIOTHUS

OBOJIOIMOHHAS TEOpUs U €€ MECTO B OMOJIOTHH.

CBuzerenscrBa  3Bomouuu.  [lageoHTosorndyeckue:  MOCIEAOBATEIBHOCTh
MOSIBJICHUS BHJIOB B MAJIEOHTOJOTHYECKON JIETONMUCH, IEepPeXOAHble (OPMBI.
Buoreorpaduyeckue: cxoactBo u paznuuue ¢dayH U GIOp MaTEpUKOB U
OCTPOBOB. DMOPHOJIOTUYECKHE: CXOJICTBA U Pa3InuMsi SMOPHOHOB Pa3HbBIX BUIOB
M03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, aHAJIOTHMYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEZICTBEHHOCTH M OCHOBHBIX METaOOJIMYECKUX IyTeH y Bcex

OpPraHu3MOB



1.2

13

14

1.5

2.1

2.2

2.3

2.4

OomouronHass teopus Y. [apBuna. Ilpennocbuiku  BO3HUKHOBEHUSA
JapBuHU3MA. JIBIOKYIIME CHIIBI IBOJIONHMH BUAOB 10 JlapBuHy (W30BITOYHOE
pa3MHOXKEHHE MIPU OIPAaHUYEHHOCTH PECypCOB, HEONpPEAeIEHHAs U3MEHUUBOCTbD,

0oprba 3a cyIecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

Cunrernueckass Tteopust s3Bomouuu (CTD) U OCHOBHBIE €€ IOJIOKEHHUS.

MukposBomrorys. [Tonmysamnus Kak eIMHULIA BUIA U SBOJTIOIUN

JBwxymue cuibl ((GpakTopsl) SBOJNIOLUHM BHIOB B INpHpOAE. MyTaluOHHBIH
nporecc U KOMOMHATHBHAS W3MEHYHMBOCTH. llOMyNsIIMOHHBIE BOJHBI U Jpeid
reHoB. M3omsuus m murpanusi. EcrectBenHslit 0T00p — Hampapistomuil Gakrop
sBomonu. POpMBbI €CTECTBEHHOTO 0TOOPA.

[Ipucrioco0IeHHOCTh OpPraHU3MOB KaK  Pe3yJbTaT SBOJIONHMH. [IpuMmepsl
nprucnoco0IeHnit y opranu3MoB. ApoMOp(O3bl U UAN0AIANITALINH.

Bun u Bunoo6pazosanue. Kpurepuu Buna. OcHoBHBIE (OpMBI BUA00OPA30BaHUS:

reorpadgu4ecKkoe, FIKOJIOTHIECKOe

MakposBomrorisi.  Dopmbl  IBOMIONUH:  (HUIETHYECKAs,,  JWBEPreHTHas,

KOHBEpreHTHas1, napaiesnbHas. HeoOpaTuMocTh 3BONIIOLIUU
Bo3HuKHOBEHME 1 pa3BUTHE KU3HU Ha 3eMIie

JloHayuyHbple TIpEACTABICHUS O 3apOXKIACHUM JKW3HU. HayuHsle rHnIoressl
BO3HUKHOBEHUS XHM3HM Ha 3emie: aOuoreHe3 W MaHCHepMUs. XHUMHUYecKas
IBOJIIOLIMS. OKCIIEPUMEHTAIBLHOE TOJTBEPKICHUE XHUMHUYECKON SBOJIIOIMH.
HauanbHble sTanbl Ounonorumdeckoil ssomtonuu. ['mnoresa PHK-mupa. Ilepsbie

KJICTKHU U UX 3BOJIFOIUA. cDOpMHpOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB

PazButue xu3Hu Ha 3emie 1o spam u mepuojaM. Karapxeil. Apxelckas u
npotepo3oiickast apel. [lameos3oiickas spa W e€ nepuoisl: KeMOPHICKUH,
OpJIOBUKCKHW, CWIYPHUUCKUN, JE€BOHCKHM, KaMEHHOYTOJIbHBIM, IEPMCKHM.
Me3so030iicKas dpa 1 €€ IepUoAbl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

KaiiHozoiickass »spa W €€ MNepuoJbl:  NaJCOTCHOBBIM,  HEOTCHOBBIN,
AQHTPOIIOICHOBBIM. XapaKTepUCTHUKA KIMMaTa M TEOJIOTHYECKUX IIPOLIECCOB.
OcHOBHBIE 3TaIbI BOJIOLUN PACTUTEIBHOIO U KUBOTHOTO MUpa. ApoMop}o3sl y
pacTeHHid M JKUBOTHBIX. [losiBIEeHME, pacuBeT W BBIMHpPAHUE TPYNN >KUBBIX

OpraHU3MOB
Cucrema OpraHMYecKOoro MHpa Kak OTpaxkeHue 53BOMOIUH. (OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB

OBonronus 4ejaoBeKa. AHTPOIIOJIOTHS KakK Hayka. Pa3Butue mpencraBiieHUM o

MMPOUCXOXKACHUN YECIOBCKA. MeTOIIBI HN3YUCHUS QaHTPOIIOICHE3a. CXOI[CTBa n
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3.3
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3.5

4.1

4.2

pa3ianuurs 4eaoBeKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MOJIOKEHNE YETTOBEKa.
JBuxymue cuiel ((hakTopsl) aHTpororene3a. HaciencTBeHHass U3MEHUMBOCTD |
€CTeCTBeHHBI 0TOOp. OOIIeCTBEHHBIM 00pa3 JXKW3HH, H3TOTOBIICHHE OPYIUN

TpY/la, MBILLJIEHUE, PEYb

OCHOBHBIE CTaJUWM M BETBU SBOJIOLMM YEJIOBEKA: aBCTpaJomUTeKu, YenoBek
yMmenbid, Yemoek npsMoxoasuui, YenoBek HeaHaepTalibCkuii, YenoBek
pa3ymHbiii. Haxoaku MCKOMaeMbIX OCTaHKOB, BpPEMsl CYIIECTBOBAaHMsS, 00JIACTh

pacnpocTpaHeHus, 00bEM IrOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAUS

Yenoseueckue packl. OCHOBHbBIE OOJBIINE Pachl: eBpomeouaHas (eBpa3uiickas),
HEerpo-aBCTpaJlOn IHas (3xBaTOpHanbHas), MOHT'0JIOM/IHAS (a3matcko-
amepukaHckas). YepTbl mpUCOCOOICHHOCTH MPEICTaBUTENCH YEIOBEUECKUX pac

K YCIIOBUSIM CYLIECTBOBaHUs. ENMHCTBO YenoBeueckux pac. Kpuruka pacuzma
Opranu3Mbl U OKpYyXkarolas cpeaa

OKosorus Kak Hayka. 3afayd W pasfiesbl 3KOJOrMU. MeToIbl 3KOJIOTHYECKHUX
UCCIIEI0OBaHUH. DKOJIOrH4ecKoe MUpoBO33peHHe. Cpelbl OOUTaHUs OPraHU3MOB:

BOJHAaA, HA3EMHO-BO3AyIIHAs, IOYBCHHAA, BHYTPHUOPTaHU3MCHHAsA

Okonornyeckne  ¢aktopsl. Knaccudukanmss — sKomorudeckux — (GpakTopoB:
abuoTuyeckre, OMOTHYECKHME W aHTPONOreHHbIE. JIeHCTBUE SKOJOTrMYECKHX

(akTOpPOB Ha OPraHU3MBbI

AbGuoTtnueckue (hakTopel: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPUOAN3M.
[TpucniocoOnenust OpraHu3MoOB K  JEHCTBHIO aOMOTHYECKHUX  (DaKTOPOB.

buonornyeckue PUTMBI

buotnueckue Qaxropsl. Buiael OmoTMueckux B3aUMOJEHCTBUI: KOHKYpEHLHS,
XUIIHWYECTBO, TMapa3uTHU3M, MYTyalu3M, KOMMEHCAIU3M (HaxJIEOHMYECTBO,
KBAPTUPAHTCTBO),  aMEHCAINW3M, HeWTpanu3M. 3HaueHHe  OHMOTHYECKUX

BSaI/IMO,ZIeI\/’ICTBI/Iﬁ JJI1 CYIIECTBOBAHUS OPraHU3MOB B IIPUPOJIHBIX COO6H1€CTB3X

IKOJIOTHYECKHE XapaKTECPUCTHUKHU MOITYJIAINHA. OcHOBHEBIE IIoKasareijin
HOMYJSAIUHN: YUCIEHHOCTh, IIOTHOCTh, POKIAEMOCTb, CMEPTHOCTb, IMPHPOCT,
Murpanus. JJMHaMuKa 9YMCIEHHOCTH MONYJISLNAN U €€ PEeTyIIsIus

Coo01ecTBa U 3KOJIOTHYECKHE CUCTEMBI

CoobmecTBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHIOBa,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Buabl-momuHanTel. CBs3M B

OHOIIEHO3E

Dkonorudeckue cucreMbl (dKocuctembl). [loHsTme 00 SKocucteme u
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OuoreorneHo3e. DOyHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEIIEeCTB U MOTOK PHEPTUU B IKOCUCTEME.
Tpoduyeckue (muieBbie) ypOBHU O3KocucTeMbl. [luieBble LEMU U CETH.
OcCHOBHBIE TIOKA3aTeNIM HKOCHUCTEMBI: OMoMacca, MPOAYKIHS. DKOJOTHUYECKHE
NUPAMUJIBI:  TPOAYKIMH, YHUCICHHOCTH, OuomMacchl. CBOMCTBA 3KOCUCTEM:

YCTOMUYMBOCTD, CaMOperyisiius, pazsutue. CyKieccus

[TpuponHbie 3K0CHCTEMBL. DKOCUCTEMBI 03€p M peK. DKOCHCTEMA XBOMHOIO WIIH
HIMPOKOJIMCTBEHHOT O JIeCa.

AHTpPOIIOT€HHBIE 9KOCHUCTEMBI. ATpO3KOCUCTEMBI. YpOoskocucTeMsl.
buonoruueckoe n X031HCTBEHHOE 3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopasHooOpazue kak ¢akTop yCTOMUMBOCTH dKocucteM. CoxpaHEeHHe

OHOJOrHYeCKOro pa3HooOpasus Ha 3emiie

VYuenne B.W. Bepnaackoro o Owuocdepe. I'paHuisl, coctaB U CTPYKTypa
ounoctepnl. KuBoe BemectBo u ero (ynkuun. OcobeHHOCTH OMOCheEephl Kak
100anbHOM dKOcHCTeMbl. Jl[MHaMHUuYecKkoe paBHOBecue M oOpaTHas CBS3b B
ounocepe. KpyroBopoTsl BemecTB W OMOTCOXMMHUYECKUE ITUKIIBI 3JICMCHTOB

(yraepona, azota). 30HaIBHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIN

YenoBeuecTBO B Ouocdepe 3eminu. AHTpONOreHHbIE M3MEHEHUs B Ouocdepe.
['moGasibHBIEC HKOJIOTUYECKUE TTPOOTIEMBI.
OcHOBa palMOHANFHOTO  YIpPABIEGHUS MPHUPOJAHBIMH pecypcaMu U HX

UCHoJib30BaHue. JlocTrykeHus: OMOIOrUY U OXpaHa MPUPOJIbI
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1. Pabouas nmporpamma. buonorus. 10-11 knaccel. [Ipeqmernas auHus
yueOHukoB«JInnusxusam».[TaceunukB.B.,CymaroxunC.B., Kanunosal .C. u
APp.

2. Ypoxkubmonoruu. 1 Okmacc.ITaceunnkB.B.,CymaroxuaC.B.,
Kanunosa I'.C. u np.

3. Ypoxkubnomnoruu.1 1knacc.[TaceunukB.B.,CymaroxunC.B.,
Kanunosa I'.C. u np.

HUPPOBBIEOBPA3ZOBATEJ/IBHBIEPECYPCBIMPECYPCbI
CETU UHTEPHET

1. ITpoext«Besionomorus»http://www.ebio.ru/index-1.html

2. buonorus.Dnexktponnsiityueonukhttp://biologylib.ru/catalog/

3. buonorus.Ceputkunacaiteimoounonoruuhttp://biologylib.ru/catalog/

4. BuptyanpHasioOpa3zoBaTenbHasuiaboparopushttp://www.virtulab.net

5. Unarepuerypokhttps://interneturok.ru/

6. Sunynaypoxouosioruu http://bio.1september.ru/urok/

7. CoBpemennbieypokuouonoruuhttp://biology-online.ru/

8. NndopmanmoHHO-CrIpaBOYHBINPECYPCIIOONOIOTHI
http://www.cellbiol.ru/

9. bruonornueckuiicinoBaproH-naiahttp://www.bioword.narod.ru/

10. IpeBHuenckonaembiexxuBoTHBIChttP://biodat.ru/

11. buonoruueckuiikaranorhttp://www.ancientbeasts.ru/

12. 3oomorusyistyaurenshttp://www.5zaklepok.ru/

13. Dunmknonenusdaopeudaynsinttp://faunaflora.ru/39

14. DnexTpoHHOETpUIIOKEHIUEKYyUeOHUKY. broorus. 1 0kmacc.

15. DnexktpoHHOenpuIokeHueKkyueOHuky. buonorus. 1 1 knacc.
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