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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMMmbl MO OHUOJOTMH TEOPETHUECKYIO OCHOBY JUIS
OTpe/eNiCHUs] TMOAXOM0B K (POPMHUPOBAHUIO COJCpKAaHUS Y4eOHOro IMpeamMera
«buonorus» cocraBuiM: KoHuenrtyaiabHble nonoxkenus PIOC COO o
B3aMOOOYCIIOBIICHHOCTH IIeNIel, COJepKaHus, pe3yJbTaToB OOydYeHUsS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHHKOB, TTOJIOKEHHUS 00 OOITUX MEIIX U
MPUHITUIIAX, XapaKTePU3YIOMUX COBPEMEHHOE COCTOSSHHE CHCTEMBI CPEIHETrO
obmiero oOpazoBanusi B Poccuiickoit denepanuu, a TakkKe TMOJOKEHUS O
cnenuduke OMOIOTHH, €€ 3HAYCHNUU B MTO3HAHUH KUBOW MPHUPOJIBI U 00CCTICUeHUH
CYIIIECTBOBAHMS YeJIOBEUECKOTo oOmiecTBa. COTTacHO HAa3BaHHBIM TOJIOKEHUSIM,
OTIpe/IeICHBI OCHOBHBIC (DYHKITHH MPOTPaMMBbI TT0 OMOJIOTHH U €€ CTPYKTYpaA.

[Iporpamma 1o Owuosjoruu Aa€T TpeNCTaBlIeHWEe O IemsIX, 00 obmiei
CTpaTernu OOy4YeHHS, BOCIHTAHUS W Pa3BUTHs OOyYaIOIIUXCS CpPEICTBAMU
yaeOHoro mpeamera «buonorus», omnpenenseT o00s3aTeabHOE MPEeIMETHOE
COJEpKaHUE, €ro CTPYKTypy, paclpeleieHue 1o pa3felaM U TeMa,
PEKOMEHIyeMYIO TOCJIeI0BaTeIbHOCTh U3YUEHUs YU4eOHOro Marepuana ¢ y4EToM
MEXIPEAMETHBIX ¥ BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH 00pa30BaTEebHOTO
MpoI1iecca, BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.

B nmnporpamvMe mo OuoONIOTHHM TakXe YYMTHIBAIOTCS TpeOOBaHUA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAlpeIMETHBIM U TPEAMETHBIM pe3yJibTaTaM
oOyueHuss B (OPMHUPOBAHWU OCHOBHBIX BHJIOB y4e€OHO-ITO3HABATEIHHOMN
JESATeNIbHOCTU/YUeOHBIX JEHCTBUI OO0YydYarolIUXCsi MO OCBOCHHUIO COJIEPKaHUS
OMOIOrHYecKOro 00pa3oBaHMsL.

B nporpamme mo 6uonorun (10-11 xmaccel, 6a30BbIil ypOBEHb) peain30BaH
NPUHIUI TPEEMCTBEHHOCTH B HM3YyYEHHWW OWOJIOTHH, Onaromapsi 4emy B HeH
MIPOCMATPUBACTCS HANPABICHHOCTh Ha pPa3BUTHE 3HAHWW, CBSI3aHHBIX C
bopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS,  IIEHHOCTHBIX
OpUEHTAIIUN JIMYHOCTH, SKOJIOTUYECKOTO MBIIIJICHUS, PECTABICHUN O 3I0POBOM
oOpa3e >XM3HM M OEpPEeKHBIM OTHOIICHHWEM K OKPYJKAIOUIeH MPUPOTHOU cpeje.
[ToaTomMy HapsiIy ¢ U3y4eHHEM OOIIEOHMOIOTHYECKUX TEOPH, a TakkKe 3HaHUU O
CTPOEHUH JKMBBIX CUCTEM PA3HOTO PaHTa M CYNTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMme MO OWOJIOTHH YAECICHO BHUMAHWE HCIOJIb30BAHUIO
MOJTyYEHHBIX 3HAHWN B MMOBCEAHEBHOMN JKU3HM /ISl PEIICHUS TPUKIATHBIX 337124, B
TOM dYHCJe: TMPOPUIAKTUKK HACIEICTBEHHBIX 3a00JIEBaHUN YeIIOBEKa, MEIUKO-
TCHETHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTHYECKU
1eJeco00pa3HOro TMOBEACHUA B OKpYy)Kalollled NpUpPOJHOM cpene, aHaIu3a
BIIVSTHHSI XO3SUCTBEHHOW JEATEIHLHOCTH YeJOBEKa Ha COCTOSHHUE MPHUPOJHBIX U
MCKYCCTBEHHBIX DKOCUCTEM. Y CHIICHHEC BHUMAHUS K MPUKIIATHOW HAPABICHHOCTH
yueOHoro mpenmera «buomorusy MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeUeHUS



YCIIOBUH ISl pEIIeHUs] OJJTHOM M3 aKTyaJlbHBIX 3aj[ay IIKOJIbHOTO0 OMOJIOTrHYECKOro
oOpa3oBaHMs, KOTopas mpeanojaraer (OpPMHUPOBAHHE y  OOydYaroIIMXCs
CIIOCOOHOCTH  aIallTUPOBAThCA K HU3MEHEHHUSIM JUHAMUYHO Ppa3BUBAOIIETOCS
COBPEMEHHOT'O MHPA.

buonoruss Ha ypoBHE cpenHero o6mero oOpa3oBaHUS 3aHHUMAeT Ba)KHOE
mecto. OHa oOecneunBaeT (POPMHUPOBAHUE Yy OOYyYarOIIMXCS MPENCTaBICHUH O
HAay4YHOM KapTUHE MHpA, paclIdpseT U 000OLIaeT 3HAHUSA O XKUBOM MIpuUpone, €&
OTJINYMTENIbHBIX NPU3HAKaX — YPOBHEBOW OpPraHM3allMM W JBOJIIOLHH, CO3MAET
yCIIOBUSL  JJIsi:  TO3HAHWS  3aKOHOB  JKMBOM  Npupoabl, (OpMUPOBaHUS
(yHKIIMOHAJIBHOW TI'PaMOTHOCTH, HAaBBIKOB 3J0pOBOro M Oe3zomacHoro oOpasza
KU3HU, SKOJOTMYECKOTO MBIIUICHUS, IEHHOCTHOTO OTHOILIEHUS K KUBOM MpUpOJIe
U YEIJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JIJIsl peLICHHs] BOCTIUTATENIbHBIX U
pa3BUBAIOIIMX  3aJa4  CpeJHero oomero  oOpa3oBaHus,  COLMAIM3ALNU
oOyuaronuxcs. M3ydyenue 6uosnorun oOecrieyuBaeT yciaoBus s (popMUpOBaHUS
MHTEJUIEKTYaJIbHbIX, KOMMYHHMKAalMOHHBIX M HWH(OPMALMOHHBIX HABBIKOB,
ACTETUYECKON KYJbTYphl, CIOCOOCTBYET HMHTErpaluy OHWOJIOTMYECKUX 3HAHHUM ¢
NPEICTABICHUSAMHU U3 JAPYTUX y4e€OHBIX NMPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMUH
u reorpaduu. Ha3zBaHHble MOJIOKEHHUS O MpEeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorus» CcoOCTaBUIM OCHOBY JJIA ONpPENENeHUs MOAXOAOB K OTOOpy M
CTPYKTYPUPOBAHHIO €r0 COAEpP)KaHHs, MPEACTABICHHOIO B IpOrpaMMe I10
OHOJIOTHH.

OT60p coxmepkanus ydeOHOro npenmera «buomorus» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3HULMHA KyJIbTYpOCOOOpPAa3HOrO MOJAXO0/a, B COOTBETCTBUHU C
KOTOPBIM OOYyYaloluecs: JOJKHBI OCBOUTH 3HAHUS U YMEHHS, 3HAYUMbIE JIs
¢opMupoBaHusa OOIIEH KyJIbTYphl, ONPEICNAIOIINE aJEKBATHOE IIOBEICHUE
YeJioBeKa B OKpYXKarollleld MPUPOAHOUN cpesie, BOCTpeOOBaHHbIE B MOBCEIHEBHOM
KU3HU U MPAKTUYECKOU aesTeabHOoCTH. Oco0oe MeCTO B 3TOM cHUCTeME 3HaHUU
3aHUMAIOT 3JIEMEHTBI COICPIKAHUSL, KOTOPbIE CIyXaT OCHOBOM At pOpMUpPOBaHUS
IPEICTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTHHE Mupa u
LIEHHOCTHBIX  OpPUEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHHW3alUU
OHOJOrNYECKOro 00pa3oBaHUsl.

CrpyKTypupoBaHHe COJEpXKaHUS y4yeOHOro Marepuaja B IMPOrpamMMme IO
OMOJIOTMM OCYILECTBICHO € YYE€TOM NPUOPUTETHOTO 3HAUYEHHUsS 3HAHUM 00
OTIIMYUTENIbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBON OpraHu3aluu U
ABOJIIOLMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeamMera «buomorus»
BBIJICJIEHBI CIIEYIOUIUE COJEpKATENbHbIE JIMHUN: «bronorus kak Hayka. Merozasl
HayyHOro mno3HaHus», «KineTka kak Ouosiornueckas cucreMa», «OpraHusm Kak



Oounonornyeckas cucrtemMa», «CucreMa M MHOTrOoOpasue OpraHUYeCKOro MHUPAY,
«IBOJIOIHS KUBON IPUPOBD», « IKOCUCTEMBI U MIPUCYIIUE UM 3aKOHOMEPHOCTH.

Henp wm3yuenust ydyeObHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE —
OBJaJicHuE OOyYaloIMMHUCSA 3HAHUSMH O  CTPYKTYpHO-(DYHKIIMOHAIbHOU
OpraHW3allid >KUBBIX CHCTEM pa3HOTO paHra ¢ MNPUOOpPETeHHE yMEHUM
UCIIOJIb30BaTh ATH 3HAHUA JJIsi TPAMOTHBIX JIEUCTBHM B OTHOILIEHUU OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3IMUHBIX )KU3HEHHBIX MPOOJIEM.

JlocTmkeHue 1einu u3ydeHusi yueOHoro npeamera «buonorus» Ha 6a30BOM
YPOBHE 00€CTICUMBAETCS PEIICHUEM CIEAYIOIINX 33]1ay:

OCBOCHHME OO0YYaIOIIUMHUCS CUCTEMbl 3HAHUN O OUOJOTHYECKUX TEOPUSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBuiIaxX, CIyKalluX OCHOBOM
st GOpPMUPOBAHUS TMPEJICTABICHUNM O €CTECTBEHHO-HAYYHOM KapTHHE MHUpa, O
METO/IaX HAy4YHOTO MO3HAHMS, CTPOSHUU, MHOTOOOpa3uu U OCOOCHHOCTSX YKMBBIX
CUCTEM Pa3HOT0 YPOBHSI OpPraHU3allMU, BBIIAIOIINXCS OTKPHITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmMupoBaHUe y OOYyYarOIIMXCS TMO3HABATEIbHBIX, HHTEUICKTYyalbHBIX H
TBOPUYECKUX CIIOCOOHOCTEH B MPOIECCE aHaNIM3a JAaHHBIX O MYTIX Pa3BUTHS B
OMOJIOTUM HAyYHBIX B3IJISOB, WJEH U TOJAXOJOB K M3YyUYEHUIO >KUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOydaroumxcss oOmeil KyJabTypbl, (PYHKIHOHAJIBbHON
TPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUS OKPY KAIOIIETO
MUpa >KMBOW NPHUPOAbl HA OCHOBAHMM 3HAHUW M OIbITa, IMOJIYYEHHBIX MPH
M3yYEeHUH OHOJIOTHH;

dbopmMupoBaHUe y OOYy4YarOIIUMXCSl YMEHUW WUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHUM B TMPAKTUUECKOU JESATEIHHOCTH YEJIOBEKA, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTU;

BOCIUTaHUE YOEKJIEHHOCTH B BO3MOXKHOCTU TO3HAHUS YEJIOBEKOM >KHUBOMU
MPUPOJIbI, HEOOXOIUMOCTU OEPEIKHOTO OTHOUIEHHUS K HEeH, COOTIOIEHUS] ITUYECKHUX
HOPM TIPU TIPOBEICHUH OMOJIOTHYECKUX UCCIICIOBAaHUMN;

OCO3HAHHE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBIIIEHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPHI, 11l (GOPMUPOBAHUS HAYUHOT'O MUPOBO33PEHHS;

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUW B TOBCEIHEBHOMN MKU3HU IS
OLICHKH TOCJIEACTBUI CBOEH JEATEIBLHOCTH MO OTHOIICHUIO K OKPYXAIOIIECH Cpee,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHWE U COONIOACHHE Mep MNPODUIAKTUKU
3a00sieBaHUM.

B cucreme cpeagnero oOmiero oOpazoBanus «buonorus», u3ydaemas Ha
0a30BOM YpOBHE, SBISIETCS O0S3aTENbHBIM YUYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHOM ob0nacTu « EcTecTBeHHO-HAyUYHBIE PEIMETHI.



Jliist u3ydenust Ononoruu Ha 6a30BOM YpOBHE CPEHETO O0IIero 00pa3oBaHus
otBoauTCs 68 yacoB: B 10 kiacce — 34 ygaca (1 wac B Henento), B 11 kiacce — 34
yaca (1 gac B Hezeui0).



COILEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUICCKUMHA U
JIPYTUMHU €CTeCTBEHHBIMU Haykamu, puiocodueil, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruum B (HOpMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HaYK.

Metobl TO3HAHUS KUBOUW NMPUPOIbI (HAOII0ICHUE, SKCIIEPUMEHT, OMKUCAHUE,
U3MepeHue, KiaccupuKamus, MOJACTUPOBaHUE, CTaTUCTHUYECKas o0paboTka
JTAHHBIX ).

JdeMoHcTpanuu:

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

Tabmuier 1 cxeMbl: «MeTo bl MO3HAHUSI JKHBOK TIPUPOJIBD.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Mcmnonp3oBaHHe pa3IWYHBIX METOJIOB MpPH
M3YUYECHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

JXusble cuctembl (OMOCUCTEMBI) Kak MpeaMeT u3ydeHust ouosoruu. OTinyue
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3zHoOOpa3ue. YpOBHU OpraHu3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBbIM, OPraHU3MEHHBIN, IOIYJISLUOHHO-
BUJIOBOM, YKOCUCTEMHBIHN (OMOTeoIeHOTHYECKHIT), OnochepHBIi.

JdeMoHcTpanuu:

Tabmuter u cxembl: «OCHOBHBIC MPU3HAKU KU3HW», «YPOBHU OpraHU3AIHNH
KABOU IPUPOIBDY.

Oo6opynoBanue: Moaenb MoJiekyisl JJHK.

Tema 3. XumMu4ecKkuii cOCTaB M CTPOEHHE KJICTKH.

XUMHAYECKHN COCTaB KIJIETKH. XUMHYECKUE IJIEMEHTBI: MAKpPOSJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bosia 1 MuHEpanbHbIe BELIECTBA.

@OyHKIMM BOABI W MHUHEpaJbHBIX BewIeCTB B Kierke. lloanepikanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHe OETKOB. AMUHOKHCIOTBI — MOHOMEPHI OCITKOB.
HeszaMeHnmble 1 3aMEHHMbIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€lKOBOM MoJekyidbl (IepBUYHAs, BTOpUYHAs, TpPETUYHAS U
YeTBEPTHUYHAs CTPYKTypa). XHMHYECKHE CBoilcTBa OenkoB. buonormyeckue
byHKIMN OEIKOB.



depMeHTHl — Oumosiorudeckwe Kartaiauszatopbl. CrTpoeHHe (epMeHTa:
aKTUBHBIA TIEHTp, cyOcTpaTHas crneuu@uuHoct. KodepmenTtsl. ButamMuHbl.
OTnurunsg pepMEHTOB OT HEOPTaHUYECKUX KAaTaIU3aTOPOB.

VYrneBoasl: MoHoOcaxapuabl  (TJIOKO3a, pubo3a U Je30KCHMpud03a),
aucaxapuabl  (caxapos3a, JaKTo3a) M HoiMcaxapuiabl (Kpaxmall, TJIMKOTEH,
1eJuT0I103a). bruonornvyeckue GyHKIMH YTIIEBOIOB.

Jlunuasl:  Tpuraunepunsl, Qochomunuasl, crepouabl. ['uapoduibHO-
ruapopoOHble  cBoiicTBa. buonornuyeckue ¢GyHkuuu aunuaoB. CpaBHeHue
YTJIEBOJIOB, OEIKOB U JIUIHUI0B KaK HCTOUHUKOB SHEPTHUHU.

Hykneunoswsie xkwucnotrel: JHK u PHK. Hykmeotuasl — MOHOMEPHI
HyKJIeuHOBBIX KUcHoT. Crpoenue u pynkiuu JAHK. Ctpoenne u ¢pynxuun PHK.
Buast PHK. AT®: ctpoenue u GpyHKIIHUH.

[utonorusa — Hayka o kierke. Knerounas teopust — npumep B3auMOACHCTBUSA
uaei u pakToB B HAYYHOM MO3HAHUU. MeTO/Ibl U3YUEHUS KIETKH.

Knerka kak 1uenocTHass >kuBas cucteMa. OOmMe TPU3HAKA KIIETOK:
3aMKHyTas HapyHasi memOpana, moiyiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunbel KJI€TOK: »yKapuoTHYecKass U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsl MpoKapuoThyeckor kieTku. Kierounas crenka Oaktepuii. CtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIbHOM, >KUBOTHOW H
rpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpBI KIETOK — KJIETOYHAsA CTE€HKA, MIIMKOKAIUKC, UX
¢bynkuuu. [Inazmarnueckas meMOpaHa, e€ cBoiicTBa u ¢pyHkuuu. [L{luronnaszma u eé
opranousipl. OnHomemOpanHbie opraHouabl kietku: JIIC, anmmapar [Monbmxu,
nu30coMbl. [loayaBTOHOMHBIE OpPraHoOWbl KIETKU: MHUTOXOHIPHUH, IIJIACTHIBI.
[Ipoucxoxknenne MUTOXOHIApUM u mactua. Buasl mmactun. HememOpanHbie
OpraHOMJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOJIU, PECHUYKH,
KIyTHUKU. QyHKIIMU OPraHOMJIOB KIETKU. BKiItoueHus.

Snpo — perynsaTopHbI HeHTp KieTku. CTpoeHue sipa: sjaepHas o0o0yiouKa,
KapuoIlIa3mMa, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIETKE.

JlemoncTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®@panknun, K. M. bap.

Huarpammel:  «PacnpeneneHue XHMHUYECKUMX DJEMEHTOB B HEKUBOU
npupone», «PacrpeneneHne XuMHIECKUX JIEMEHTOB B )KUBOW IPUPOIEY.

Tabmuier u cxemsbl: «llepuoandeckas TabnMIla XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIeKyJIbl BOJIbIY, «brocunTes 0enka», « CTpoeHne MOJIEKYJIbl OelKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kuciotel. [JHK», «CtpoeHue mosekyibl



AT®», «CtpoeHne 3yKapuOTHUYECKOM KIEeTKW», «CTpOoeHHEe >KMBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MNPOKAPUOTUYECKOW KIIETKWY,
«CTpoeHue a1ipa KIeTKn», « Y TIIeBOJbI, «JIumuapn.

OOopynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJIOBaHUE I IPOBEICHUS
HAONIOACHUM, W3MEPEHHH, SKCIEPUMEHTOB, MHUKPOIpENapaThl pPaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUAIIbHBIX KJIETOK.

JlaGopaTopHble U NpaKTHYeCKHE PadOThI:

JlaGopatopHass pabora Ne 1. «l3yueHue KaTaaTUTUYECKOM AKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTaasbl).

JlabopatopHass pabora No 2. «M3ydeHuwe CTpOEHHS KIETOK pacCTEHUH,
KUBOTHBIX M OaKTEepUi IMOJ] MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax U HUxX
OMHUCAHUEY.

Tema 4. ’)KusHeneATeIbHOCTb KJIETKH.

OOMeH BeriecTB, WM MeTaboIu3M. ACCUMUIALMS (TUTAaCTUYECKUN OOMEH) |
JUCCUMWISIIUS (PHEpreTUueckKuid OOMEH) — JB€ CTOPOHBI €IMHOr0 IMpolecca
MeTabonu3ma. Poiib 3aKOHOB COXpaHEHHUsI BEIIECTB M SHEPruM B IMOHUMAaHUU
MeTabou3ma.

Tunbl oOMeHa BeniecTB: aBTOTpOo(HBINA U reTepoTpodubid. Ponb dhepmeHTOB
B 0OOMEHE BEIIECTB U MPEBPAILCHUHN YHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas © TeMHOBasg (a3bl (oTocuHTe3a. Peakuuu
dhorocunTe3a. DPheKTUBHOCTH (hOTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a NI JKU3HU
Ha 3emuie. BnusiHue ycioBuii cpeqpl Ha (OTOCHHTE3 M CIOCOOBI TOBBIIIEHUS €T0
MIPOJAYKTUBHOCTU Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEMOCUHTE3UPYIOIIUE OakTepuu. 3HAaUYEHUE XEMOCHHTE3a s
KU3HU Ha 3eMII€.

DOHepreTrueckuii oOMeH B KjeTke. PaciiernieHue BelecTB, BBIJCICHHE U
AKKyMYJIUPOBaHUE DSHEPruM B KIETKE. OTallbl JSHEPreTUYECKOro oOMeHa.
I'mukonu3. Bpoxenwe u ero Buabl. KucimopoaHoe OKHUCIEHHE, WU KJIETOYHOE
JIbIXaHHE. OkucnuTenbHOe dbochopunrpoBaHue. D¢ddexTuBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu marpuuHoro cuHre3a. ['eHernueckas wuHpopmamus u JIHK.
Peanuzanusi renernueckoil wuHboOpMalMu B KIETKE. |'€HETMYECKUM KOA U €ro
cBoiicTBa. Tpauckpumniusa — matpuanbiii cuaTe3 PHK. Tpancnsius — 6uocunres
Oenka. Ortanbl TpaHcisiuuu. KoaupoBanue amuHOKuciaoT. Ponb pubocom B
OounocuHTe3e Oemnka.

Heknerounsle (popmbl xu3HU — BUpYChl. cTopust oTkpsiTusa Bupycos (. W.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS M JKHU3HEHHOTO IIMKJIA BUPYCOB.
bakrepuodaru. bonesnn pacrteHuid, >XKUBOTHBIX M YEJIOBEKa, BbI3bIBAEMbBIC
Bupycamu. Bupyc mmmynozaedpunura yenoseka (BMY) — BozOyaurens CIIM/a.



OOpatHast ~ TpaHCKpuWIIIUS, peBepTaza ©  uHTerpaza. lIpodwunakruka
pacnpocTpaHEeHUs! BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHcTpanuu:

IToptpetsr: H. K. Konpsnos, /1. . UBanosckuit, K. A. Tumupsses.

Tabmumer 1 cxembl: «Tunel mutanusy, «Metaboausm», «MHTOXOHIPH,
«JHepreTudyeckuii oomen», «Xmoportacty, «®otocunted», «Ctpoenne JIHK»,
«CtpoeHue U pyHKIMOHUPOBaHUE TeHay, «CuHTe3 Oenkay, «[ e HeTHYecKuil Ko,
«Bupyce», «bakrepuodarn», «Ctpoenre u xu3HeHHbIM nukia Bupyca CIIN/a,
6aktepuodaray, «Pemmkarus JTHK.

Oo6opynoBanue: moaenu-anumkanuun «Yasoenue JIHK u Tpanckpumnims»,
«buocunres 6enkay, «CTpoeHue KIeTKkn», MoJenb cTpykrypsl JJHK.

Tema 5. Pa3MHOKeHNe M MHAMBUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Kierounblii UK, WIM JKWU3HCHHBIM LMK KiaeTku. MHTepdaza m MHUTO3.
[Ipoueccnl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTPUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIL
JlunouaHeli W TAIUIOUJHBIA ~ XpPOMOCOMHBIE  HaOOpbl.  XpOMATHBI.
[uTosiornueckne OCHOBBI PAa3sMHOXEHUS W  HWHIWBUAYAJIbHOIO  PAa3BUTHUA
OpraHU3MOB.

Henenne xietkun — muto3. Cragum mutosza. IIpoueccsl, nmpoucxoasime Ha
Pa3HBIX CTAUSIX MUTO3a. BHOJIOrHYECKU CMBICT MUATO34.

[Iporpammupyemas Tuleb KJIETKH — aroITo3.

@®opMbI pa3MHOKEHHSI OPraHU3MOB: Oecrioyioe U mosioBoe. Bupl 6ecmnosioro
Pa3MHOXKEHUSA: JICJICHUE HAJABOE, IIOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
CIOpooOpa30BaHKE, BETETATUBHOE pa3MHOXeHUE. VICKyCCTBEHHOE KJIOHUPOBAHUE
OPraHu3MOB, €0 3HAYEHUE ISl CEIEKIUU.

[TonoBoe pazMHOKEHHUE, €70 OTIUYHS OT OECIIOJIOTO.

Meito3. Cranun meio3a. IIporecchl, NMpoucxoadiine Ha CTaguiax Menosa.
IToBenenne xpomocom B Meio3e. KpoccunroBep. buomormyeckuii CMbICT U
3HAYEHHE MENO03a.

['ameTtorenes — mporecc 0Opa3oBaHUsI TMOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBeie xene3bl: CEMEHHMKH M sAUYHMKUA. OOpa3oBaHWE W Pa3BUTHUE IOJIOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u[l, SHUIEKJIeTKa) — CHEepPMATOreHe3 M OBOTCHES.
OcoOEHHOCTH CTPOCHHS SWIIEKIETOK U crepMaTo30uaoB. OIuiogoTBOpeHUE.
[TapTeHorenes.

WupuBunyanbHoe  pa3BuTue  (OHTOreHe3). OMOpUOHANIBHOE  pa3BUTHE
(3MOpuorenes). Jrtanbl SMOPHUOHAIBHOTO PA3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobsienne, TacTpyisnus, opraHorene3. [loctamOpuoHanbHOE pazBuTHE. THIIBI
NOCTAIMOPUOHAIIBHOTO Pa3BUTHS: TpsAMOE, HempsMoe (IMYMHOYHOE). BiusHue



cpeapl Ha Pa3BHTHE OPraHU3MOB, (PaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 LBETKOBOIO PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JdeMoHCcTpanuu:

Tabmumer u cxeMbl: «DOpMBI Pa3MHOXKEHHS OPraHU3MOB», «JIBoitHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pACTEHU», «BeretaTuBHOE pa3MHOKEHUE
pactenuity, «J/lenenue xkieTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOK,
«Ctpoenne xpomocoMbl», «Knerounsiit mukimy, «Pemmukanus JTHK», «Mutos»,
«Metiosy, «IIpsMoe u HenmpsiMoe pa3BUTHE», «I'aMeTOreHe3 y MICKONMUTAIOUIUX U
yesioBekay, « OCHOBHBIE CTaUHU OHTOI'CHE3a).

O6opynoBaHue: MHKPOCKOT, MHKPOIPENAPATHI «CriepMato3ou bl
MJICKOMUTAIOLIETO», «SUIEKIeTKAa MIICKONMUTAIOIETro», «KapuoknHe3 B KIETKax
KOpeIlIKa JyKa», MarHUuTHas MOJEIb-alIUuIMKausa «JleneHue KIeTKu», MOJENb
JIHK, mozaens MetadazHoil XpoMOCOMBI.

JlaGopaTopHbIe M IpakTHYecKUue padoThbl:

JlaGoparopnass pabora Ne 3. «HaOmromenwe MuTO3a B KIETKaxX KOHYHKA
KOpEIIIKa JyKa Ha TOTOBBIX MUKpOMpenapaTaxy.

JlaGoparopHass pabota Ne 4. «M3yueHue CTpOEHHsI TIOJIOBBIX KJIETOK Ha
rOTOBBIX MUKpOIIpenaparaxy.

Tema 6. HacjiencTBEeHHOCTb U N3MEHYUBOCTH OPraHNU3MOB.

IIpenmert u 3amaun reHEeTUKU. MicTOpus pa3BUTHsI TEHETUKU. POJIb LIMTONIOTUH
U ASMOPHOJIOTHU B CTAHOBJICHUU TE€HETUKH. BKiiajm poccUUCKUX M 3apyOeKHBIX
YYEHBIX B pa3BUTHE TEHETUKU. MeTonbl TEHETUKH (TUOPUI0JIOrHYECKUM,
IIUTOTCHETUYECKUM, MOJEKYJISIpHO-TeHETHYeCKrii). (OCHOBHBIE TE€HETUYECKUE
noHATHs. ['eHeTndeckasi CHMBOJIMKA, UCTIOJIb3yeMasi B CXeMax CKPEIIMBaHUMN.

3aKOHOMEPHOCTH HACJIEIOBAaHUS MPU3HAKOB, YCTaHOBJIEHHbIE . MeHenem.
MonorubpugHoe ckpeuBaHue. 3aKoH €IuHOo00pa3uss THOpPUIIOB TEPBOTO
nokoyieHusa. IlpaBuino JOMUHUPOBAHMS. 3aKOH PpaCHICIUICHUS IPU3HAKOB.
I'unores3a ynctoThl raMeT. [1oTHOE ¥ HEeMOJIHOE TOMUHHUPOBAHUE.

JlurnOpunHoe  CKpeliMBaHWe. 3aKOH  HE3aBHCUMOTO  HAaCJEOBaHUS
npu3HakoB.  [lUToreHeTMdecKHe  OCHOBBI  JUTHOPUAHOTO  CKPEIIUBAHUA.
Amnanu3upyroliee ckperniuBanue. Mcnoap30BaHue aHATU3UPYIOLIETO CKPEIIUBAHUS
JUTS OTIpEJIeNIeHUsI TeHOTUITa OCOOH.

CueruieHHOe  HacienoBaHue npu3zHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HACJIEOBAaHHUIO I'eHOB. HapylieHue cuernieHus reHoB B pe3yibTare
KPOCCHHIOBEpA.

XpOMOCOMHas TE€OpHs HACIIEACTBEHHOCTH. ' eHeTuYecKue KapThl.



I'enetnka mosia. XpoMOCOMHOE OmpejAesieHrue mojia. AyTOCOMBI U MOJIOBBIE
XpoMocOoMBl. ['omMorameTHble M TeTeporaMeTHbie oOpraHu3mbl. HaclenoBaHue
MPU3HAKOB, CIICTJIEHHBIX C MOJIOM.

HN3menunBoCTh. BHIbI K3BMEHUMBOCTHU: HEHACJIEACTBCHHASI M HACJIEICTBCHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHYHMBOCTU.  XapaKTEPUCTUKA
MOAUGUKAITMOHHON M3MEHUYMBOCTH. BapuanmoHHbIi psil U BapuallMOHHAS KpUBas.
Hopma peakumu npuszHaka. KonnyecTBEHHBIE M KAau€CTBEHHBIE NMPU3HAKU M UX
HopMa peakinu. CBoiicTBa MOAU(UKAIIMOHHON U3MEHYHUBOCTH.

HacnmencrBenHas, WM TeHOTHUIIMYECKas, HW3MEHUYMBOCTh. KoMOWHaTHBHaS
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBa KOMOMHATHUBHOM
M3MEHYUBOCTU. MyTarimoHHas u3MeHUMBOCTh. Kitaccudukanusi MyTalyii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa ¥ MpUYuHbI MyTauuii. MyTtareHHble (pakTophl.
3aKOH rOMOJIOTHYECKHUX PSAZIOB B HaclencTBeHHOM n3menunBoctu H. 1. BaBuiiosa.

BuesnepHas HaclIeACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetnka 4yenoeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI T€HETHKU
YeJIOBEKa: T€HEAIOTHUYCCKUM, OMM3HEIOBBIM, IINTOTCHETUYSCKHUM, OMOXHMMHUYCCKUH,
MOJICKYJISIPHO-T€HETUUECKU . CoBpeMeHHOE OIpPEICIICHUE TEHOTHIIA:
MIOJTHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHKUE, B TOM YHCII€ C MOMOIIbIO
[111P-ananu3a. HacneacTtBenubie 3a0ojeBaHUs 4YeJOBEKa: TI'€HHBIC OOJIE3HH,
00JIE3HU C HACJIEJCTBEHHOW MpPEeapacloiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTruueckue U TeHepaTuBHbIE MyTanuu. CTBOJIOBbIE KIETKU. I[IpUHIIUIIBI
3I0pOBOTO 00pa3a KM3HU, TMATHOCTUKH, MPODUIAKTUKH U JICUYCHUS TCHETHICCKUX
Oosie3Hel. MeauKo-reHeTHYECKOe KOHCYJbTUPOBAaHHE. 3HAYEHUE MEIUIIMHCKON
TE€HETUKU B MPEJOTBPAICHUY U JICYEHUN T€HETUUECKUX 3a00JIeBaHUI YeIoBeKa.

JdeMoHCcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

TaOmumpl W CXEMBL: «MoHOTHOpUAHOE  CKpEIIMBAaHUE UM €ro
IIUTOTEHETUYECKass OCHOBa», «3aKOH pACHICIJICHUS W €ro IHUTOTreHETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JlurubpuaHoe  CKpelIMBaHUEY,
«lluTonornyeckre  OCHOBBI  JUTHOPUIHOTO  CKpenuBaHus»,  «Menosy,
«B3auMonencTBe  ajUIeNbHBIX TEHOB», «l'€HeTMYeCKHe KapThl pPAaCTEHUU,
KUBOTHBIX U 4eJoBeKay», «l'eHeTwka 1mosa», «3aKOHOMEPHOCTH HACJIeJIOBaHMUS,
CUEIUICHHOTO C mnojioMm», «KapuoTumnbl uyenmoBeka M JKUMBOTHBIX», «Buuabl
M3MEHYUBOCTHY, «MoaudukamonHas HU3MEHUYUMBOCTHY, «HacnmemoBanue pesyc-
(daxTopay, «I'eHeTuKa rpynn KpoBu», «MyTallMoHHasi U3MEHYUBOCTb.

OGopynoBaHue: MoJeIU-alIUIMKAIM  «MOHOTHOpHUIHOE CKpEIIMBaHHUE,
«HenomHoe nmoMuHMpoBaHue», «JurnbpumgHoe ckpemuBanuey», «llepexpéct



XpOMOCOM», MHUKPOCKOII M MHKporpenapaTr «Jlpo3zodpuna» (HOpma, MyTanuu
(bopMBI KPBUIBEB M OKPACKH Tela), repbapuii «['opox moceBHOM».

JlaGopaTopHble U NpakTHYEeCKHE PadOThI:

Jlaboparopnas pabotra Ne 5. «3yueHue pe3yabTaToB MOHOTMOPUIHOTO U
JTUTUOPUIHOTO CKPEIIUBAHUS Y TPO30( I HA TOTOBBIX MUKPOIIPETapaTaxy.

JlabopatopHast pabota Ne 6. «M3yuenne Moau(pUKAIIMOHHON U3MEHUYNBOCTH,
IIOCTPOCHUE BAPUALIMOHHOI0 PAZIa U BAPUALIMOHHOM KPUBOW.

JlaGoparopnas pabora Ne 7. «AHanu3 MmyTauuii y apo30Quibl Ha TOTOBBIX
MHKPOITpENapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHHe W aHaJIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranusmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuusa Kak HaykKa U MPOIECC. 3apOXKIEHUE CEJIEKIUU U JOMECTUKAIUS.
Yyenne H. UW. BaBunoBa 0 1eHTpax TMNPOUCXOXKACHUS H MHOro00pas3us
KYJIbTYPHBIX pacTeHUi. LIeHTpbl MPOMCXO0XKAEHUS TOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METOJIbI CeNeKIMU. MacCOBBIM U MHANBUYAbHBIN OTOOPHI B
CEJEKIIMM pPACTEHUH M JKUBOTHBIX. OIllEHKAa 3KcTepbepa. bBINM3KOpOACTBEHHOE
cKkpemBaHue — uHOpuAWHT. Yucras nuaus. CKpeniMBaHWE YHMCTBIX JIUHUU.
I'erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPHUAMHT.
Otnanéunas rtubOpuamsanus u €€ ycrnexu. VICKycCTBEHHBIM MyTareHes u
NOJIyYEHHUE TOJUIUIONAOB. JIOCTHMXKEHHUSI CENEKIMU PACTEHUM, >KUBOTHBIX U
MHKPOOPTaHU3MOB.

buorexHonorus kak oOTpaciap MPOU3BOJACTBA. |'€HHAs HMHXKEHEpHUs. ITarbl
co3ganusi pexomomHantHoW JIHK w tpancrennsix opranusmon. Kierounas
uHx)eHepud. Kinerounsle KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHUE PACTEHUMN.
KnonupoBanne BBICOKONPOAYKTUBHBIX CEIIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okojornyeckue W dtudyeckue  npodimembl. MO —  reHeTmuecku
MOIU(ULIPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpersi: H. U. BaBuios, . B. Muuypun, I'. /I. Kapneuenko, M. .
NBaHoB.

TaGmuubl u cxembl: kapra «LleHTpbl MPOUCXOXKAEHHS W MHOrooOpaszus
KyJBTYPHBIX pacTeHui», «[lopoabl ToMalmHUX KUBOTHBIXY», «CopTa KyJIbTypHBIX
pactenuity, «Otnanénnas rudpuauzamnus», «Padotel akagemuka M. @. liBanoBay,
«Ilomunnongus», «OObeKThl OuoTEXHONOrUN», «KieTouHble KyJabTypbl U
KJIOHHpOBaHue», «K KOHCTpynpoOBaHHE U IEPEHOC I'€HOB, XPOMOCOM.

O6opynoBanue: MyJIsiKH TUIOJ0B U KOPHEIJIOI0B JUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTECHUS.



JlaGopaTopHble U NpakTHYecKue padoThbl:

Okckypeuss «OCHOBHBIE METOABI W JOCTHKEHUS CEJIEKUUU PACTEHUN H
KUBOTHBIX (Ha CEJIEKIITMOHHYO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIM ~ Yy4acTOK, B TEIUIMYHOE XO3SUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

11 KVIACC

Tema 1. DBoJIIOLIUOHHASL 0HOJIOTHS.

[IpeanocbulKM BO3HUKHOBEHHMS 3BOJIIOLIMOHHOM TEOPUU. OBOJIOLMOHHAS
Teopusi U €€ MecTo B OMOJOrMM. BiusHue 3BOJIIOMMOHHON TEOpUM HAa pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerenbctBa HBoMOIUU. [lameoHTONOrMYECKHE: TOCIIEI0BATEIbHOCTD
MOSIBJICHUS BHUJOB B TAJICOHTOJIOTHYECKON JIETOMHCH, MEPEXOAHbIE (POPMBIL.
buoreorpaduyeckue: cxoacTBo u pazianune GayH u Gpiop MaTepuKkoB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUUUsg SMOPHOHOB PpAa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJOTUYHBIC, AHAJOTUYHBIE,
pPYIMMEHTAapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJACTBO
MEXaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX MMyTeH y Bcex
OpraHU3MOB.

OpomonmonHas Teopus Y. JlapBuHa. Ilpeanochliku  BO3HUKHOBEHUS
JapBUHK3MA. JIBIXKyIIHME CHUJIBI 3BOJIONUM BUIOB 1o JlapBuHY (M30BITOYHOE
pPa3MHOXEHUE IPU OIPAHUYEHHOCTH PECYPCOB, HEONpeIeiI€HHAass W3MEHYMBOCTD,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bosouu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

Muxkpossosrorus. [lomynsuus kak eAMHUIA BUAA U SBOJIIOLNH.

JBuxymre cuibl ((hakTopbl) SBOJIONMUA BHIOB B Npupojie. MyTalOHHbIN
npouecc M KOMOWHATHMBHAS WM3MEHYMBOCTH. [lomynsiiMOHHBIE BOJHBI M Apeud
reHoB. M3omduust 1 Murpanusi.

EctrectBennbiii oTO60p — HampaBmsiiomuidi  (¢akrop sBomonud. DPopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6neHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3Bojtonuu. [Ipumepsl
MPUCIIOCOOJIEHUH Yy OpraHu3MoB. ApoMop(d03bl U UAHOATANTAIL[H.

Bun wu Bugoo6OpazoBanme. Kputepun Buga. OcHoBHbIE  (QOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MakpoaBonmorusi. PopMbl  ABONIONUU:  (PuileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHas1, napajuienbHas. HeoOpatumMocTh 3BOMIOLHUN.

[IponcxoxaeHne OT HeCHeUaaIu3upoOBaHHBIX MpeakoB. [Iporpeccupyromas
cnenuanu3anus. AJanTuBHas paguanus.

JdeMoHCcTpanuu:



IToptpetsl: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. Bap, O. I'ekkens, @. Mromep, A. H. CeBepiios.
Tabnuupl 1 cxembl: «Pa3BuTHE OpraHUYecKOro Mupa Ha 3emiie», «3apoIbIIIu

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbObI  3a
cymectBoBanne», «EctecTBeHHbIl 0TOOP», «MHOrO00Opa3nue COpTOB PACTCHUIDY,
«MHuoroo6pazue  mopoa  KUBOTHbIX»,  «llomymsuum»,  «MyTanuonHas

M3MEHYHUBOCTB», «Apomopdo3by, «Ununoamantamum», «OOmas nereHepanus»,
«/IBmxymue cuibl 3Boirouuny, «Kapra-cxema wmapuipyra mnyremectBus Y.
Hapsuna», «boprba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BU000pa3oBaHuey», « IKOJIOTHIECKOE BUI000pa30BaHUE.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKpPACKH,
Ha0oOp IUIOOB U CeMsH, KoJuleKus «lIpumepsl 3alIUTHBIX MPUCIOCOOJIEHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIC HAIpaBJICHUS JBOJIOIHN», O0BEMHAS MOJEIH
«CTpoeHue rojIoBHOr0 MO3ra 03BOHOYHBIX).

buoreorpapuueckas kapra wmupa, KoJuleKuus «DopMbl COXPaHHOCTH
HWCKOIAeMbIX JKMBOTHBIX M pacTeHuh», Mojenb ammmkanus «llepexkpéct
XpOMOCOM», BJaxHble mpenaparbl «Pa3Butne Hacekomoro», «Pa3Butue
JSATYIIKW», MUKponpenapat «Jpo3oduna» (Hopma, MyTaruu GOpMbl KPBUILEB U
OKPACKH Tena).

JlaGopaTopHbIe M IpakTHYecKUe padoThbl:

Jlabopatopuasi pa6ora Ne 1. «CpaBHeHue BHJOB O MOP(]OIOTHYECKOMY
KPUTEPHUION.

JlaboparopHas pabora Ne 2. «Onucanue NpucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHMe U Pa3BUTHE KU3HU Ha 3eMm.ie.

JloHay4dHble TIPEACTABICHUS O 3apOKICHUM XW3HU. HayuHble TrUnoressl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 M mnaHcnepmus. XuMHUecKas
3BOMIOLMUS. AOHMOT€HHBI CHUHTE3 OpPraHMYECKHUX BEIIECTB M3 HEOPTaHMYECKHX.
DKCIEPUMEHTAIbHOE MOATBEPKICHNE XUMUYECKOW 3BOMIOINK. HavaabHbIe 3Tanbl
ouosormveckor sposoruu. ['mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE NPOTOKJIETKHU. [lepBble KIETKM W HMX 3BOJIIOLMSL.
DopMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie 1Mo 3pam U nepuojaM. Karapxein. Apxeiickas u
nporepo3oiickas dpbl. [lameosoiickas 3pa u €€ mepuoabl: KeMOPUHCKUH,
OPAOBUKCKHH, CUIIYPUHUCKHAM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so301ckas 3pa 1 €€ NepUOIbl: TPHACOBBIN, IOPCKUM, METIOBOM.

KaliHo3omckass 3pa u €€ mnepuoApl: MaJICOr€HOBBIM, HEOICHOBBIM,
AHTPONOTE€HOBBIN.



XapakTepucTuKa KJIMMaTa U reoJornuecKkux mporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIMU PACTUTENBHOIO M >KMBOTHOrO Mupa. ApoMopdo3bl y pacTeHUd u
KUBOTHBIX. [losiBNIeHUE, paclBET U BEIMUPAHUE IPYIIN KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOr0 MHUpAa Kak OTpaxkeHue 3BOMOUUH. OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbl OPraHU3MOB.

DBOJIIOIMSA YEJIOBEKA. AHTPOIIOJIOrUA Kak HayKa. Pa3Butue npeacTaBieHuid o
MPOUCXOXKJICHUHU YeJoBeka. Meroapsl u3ydeHusl aHTpororenesa. CxoactBa u
pa3nuyMs 4eI0BEKA U KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHUE YETIOBEKA.

JIBroKky1ue CHJIbI (paxTopsl) AHTPOIIOTEHE3a. Hacnencreennas
U3MEHUMBOCTh M  €CTECTBEHHBbIM o0TOOp. OOIecTBeHHBIH o00pa3 KHU3HH,
M3rOTOBIICHUE OPYIUH TpyJa, MBIIUICHUE, PEYb.

OCHOBHBIE CTaJIMM W BETBU 3BOJIOLMHU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenblid, YemoBek npsaMoxonsamui, YemoBek HeaHIEpTAIbCKUM, YenoBek
pasymHbIii. Haxoakum MCKOmaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBaHHUS, 00JIaCTh
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

YenoBeueckue packl. OCHOBHbIE  OOJBIIME  pachl:  €BpPONEOUIHASA
(eBpaswmiickasi),  HErpo-aBCTpaJiouJHas  (PKBATOpUAJbHAs),  MOHIOJOMAHAsS
(a3uarcko-amepukaHnckasi).  UepTbl  MPUCIOCOOJIEHHOCTH  MpEJCTaBUTENEH
YeJIOBEYECKUX pPAac K YCJOBHUSIM CYILECTBOBAHMS. EIMHCTBO 4YeNOBEYECKUX pac.
Kpurtuka pacusma.

JdeMoHCcTpanuu:

[Toptpets: ®@. Pemu, JI. Ilactep, A. U. Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuuel 1 cxeMbl: «Bo3nmkHoBenme CoitHeuHOM cuCTeMBl», «Pa3Butme
opraHuueckoro wmupa», «PactutenpHas KieTka», <«KuBoTHas  KieTKay,
«IIpokapunornueckast kietka», «COBPEMEHHAs CHCTEMa OPraHUYECKOTO MHPay,
«CpaBHEHHE AHATOMHUYECKHX YEpPT CTPOCHHUS 4YEJIOBEKAa M YeIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NAJIEOHTOJIOTMYECKUX  HAxXOJOK  MPEAKOB
COBPEMEHHOI0 4YeNoBeKay», «llpeBHenmmue roam», «peBHue momn», «llepBbie
COBPEMEHHBIE JIIOIN», «HeT0BeUEeCKUE pachh».

O6GopynoBanue:  Myssiku  «lIpoucxoxxknenne — yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, NUTEKAHTPONA, HEaHJAEPTAJIbld, KPOMAaHBbOHIIA), CIENKU WU
M300pKEHHUSI KAMEHHBIX OpYyJIud TEpBOOBITHOTO 4YeNOBEKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebia), TeoxXpoHoyoruueckas Ttabnmuna, Kojulekuus «Dopmel
COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHbIe M IpakTHYecKUue padoThbl:

[Ipaktrueckast pabota Ne 1. «/3yueHue MCKOMaeMbIX OCTATKOB PACTCHHUH U
KUBOTHBIX B KOJUJIEKIIUSAX).



DKCKypcus «IBOJIIOIUSI OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
HayYHBIM WJIM KPaeBEIUECKUN My3eil).

Tema 3. Opranu3Mbl 4 OKpYy:KaIias cpeaa.

DKOJIOTHA KaK HayKa. 3aauM ¥ pa3Jiesbl 3KOJIOTHH. MeTOo bl SKOJIOTrHYECKUX
MCCJIEIOBAHUN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3/yIIIHAs, MOYBEHHAs,
BHYTPUOPraHU3MEHHAS.

Okonornyeckue (aktopel. Krnaccupukanus 53K0JIOrHUECKUX (AaKTOPOB:
abuoTuyeckue, OMOTHYECKHE M aHTPOIOTeHHble. JleficTBHEe 3KOJIOrMYeCKHX
(haKTOpOB Ha OPTAHU3MBI.

AbGuotnueckue (akTophl: CBET, TEMIEPATypa, BIAKHOCTb. DOTONEPHOAU3M.
[Ipucnocobnennsi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornueckre puTMBL.

buotnueckue (bakTophI. Bunnl OMOTHYECKUX B3aUMOJIENCTBUI:
KOHKYPEHIIUs, XUIITHUYECTBO, cUMOMO03 U ero gopmel. [lapazutusm, koonepauus,
MyTYyaJlu3M, KOMMEHCAJINW3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HeWTpanu3M. 3HaueHHe OMOTHYECKUX B3aUMOJCHCTBUN JUIS CYIIECTBOBAHUS
OpPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DOKOJIOTUYECKHE XapaKTepUCTUKU momyjsiuud. (OCHOBHBIE MOKa3aTean
NOMYJISILMUA: YHCIEHHOCTh, IUIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTb, IPUPOCT,
Murpanys. J[mHaMyuka YHCIEHHOCTH MOIYJISIUU U €€ peryJsisaius.

JdeMoHcTpanuu:

[Hoptpetsi: A. I'ymbGonsar, K. ®@. Pynbe, 3. ['ekkensb.

Tabmuupl 1 cxemsl: Kapta «lIpupoansie 30HbI 3emum», «Cpeabl oOUTaHHS
opranusmoBy», «®Potonepuonusm», «llomymsaunm», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTU NOMYJISnU HHDY30puu-Ty penbkuy, «[lumiespie nenm».

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

Jlaboparopnas pabora Ne 3. «Mopdosioruyeckre 0COOEHHOCTH PaCTEHUN U3
Pa3HBIX MECT OOHUTAHH.

JlabopatopHas pabota Ne 4. «BrnusHue cBeTa Ha poCcT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktrnueckas padota Ne 2. «IToacyéT MIOTHOCTH MOMYJISAUUNA pa3HBIX BUIOB
PaCTEHHUI».

Tema 4. Coo0mecTBa ¥ 3K0JI0THYECKHE CHCTEMBI.

CooOmiectBO Oopranu3smMoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BHUAOBas,
MPOCTpAHCTBEHHAs, Tpoduueckass (mumieBas). Buasl-momuHantsel. CBs3u B
ouoneHose.

Okonoruyeckue cucrembl (dKocuctembl). [lonsitue 00 »skocucreme
ouoreoneroze. @OYHKIMOHAIBHBIE KOMIIOHEHTHl 3KOCUCTEMBI: MPOAYLIEHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEIECTB U MOTOK 3HEPTUU B 3KOCHUCTEME.
Tpoduueckue (nuineBbie) YPOBHU HKOCUCTEMBI. [luileBble LEMU U CETH.
OcCHOBHBIE TIOKAa3aTelu SKOCHUCTEMBbI: Ouomacca, NPOAYKIHUA. IKOJIOTHYECKUE
NUpamMuabl: MPOAYKLUHUH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCUCTEM:
YCTOMUYMBOCTb, CAMOPETYJISALMS, pa3BuTue. CyKIeccHs.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHCTEMa XBOIHOTO
WJIM IIAPOKOJIMCTBEHHOTO Jieca.

AHTpPONOr€HHBIE  DKOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POO3KOCHCTEMBI.
buonornueckoe 1 X035HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobOpaszue kak ¢akrtop ycroitunBoctH 3kocucteM. CoxpaHeHue
OMOJIOrMYECKOT0 pasHoOOpasus Ha 3emIie.

VYuenue B. U. Bepnanckoro o 6uocdepe. ['panuiipl, coCTaB U CTPYKTypa
ouoceprr. JKuoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH Omochepsl Kak
rJ100aIbHOM 3KOCHCTEMBI. J[MHaMHMueckoe paBHOBeCME U oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoThl BEMIECTB U OMOr€OXMMHYECKUE LUKIIbI 3JIEMEHTOB (yriaepoJa,
a30Ta). 30HATBHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ouochepe 3emau. AHTpOIIOreHHbIE U3MEHEHHS B Orocdepe.
['oGanbHbIE IKOIOTHYECKUE TPOOIEMBI.

CocyiiecTBOoBaHUE MIPUPOABI " YEJI0BEUYECTBA. Coxpanenue
O6ropa3zHoo0Opasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBaA palMOHATBLHOTO
yIOpaBJICHUs] TPUPOJIHBIMU pecypcaMu M HX HCHOJb30BaHue. JlocTukKeHus
OMOJIOTUHU U OXpaHa MPUPOJIbI.

JlemoncTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuuer u cxembl: «llumieBsie nenu», «bUOEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobuiectBay, «llenu nuTtanus», «IKOJOTHUYECKAS] MTUPAMHUIAY,
«buocdepa u yenoBek», «IkocucTeMa MUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOrO  Jjeca», «buorneHnos BomoéMa», «ArpoueHos3», «lIpumepHbie
aHTPOIIOTEHHbIE  BO3JCUCTBUSL HAa NpUpOAYy», «BaxHelme HCTOYHUKHU
3arpsi3HEHMs] BO3/lyXa W TPYHTOBBIX BOoA», «[louBa — BakHeillas cocTaBistonas
ounochepr», «DakTopel gerpaganuu nouBy», «llapHukoBblil 3hdexT», «DakTopbl
PaAMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Ouochepn»,
«PacnpocTpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouochepsn,
«KpyroBopoT yriepoaa B Ouocgepe», «KpyroBopor azota B IpUpOAE».

O6opynoBanue: Mojelb-anmuKkanus «TUnuuHble OHOLEHO3b», TepOapHii
«PacturenbHBIe cOOOIIECTBaY, KOUIEKINH «bromeHosy, «Bpeaurenn BaKHEHIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJbTYp», TepOapuM U KOJUIGKIIMH pacTeHUH U
KUBOTHBIX, MPUHAAJIEKAIINE K Pa3HbIM JKOJIOTMYECKHMM TIpYIaM OJHOTO BUJA,



Kpacnass knura Poccuiickoii ®@eaepanuu, HU300paK€HHs] OXPAHSIEMBIX BHJIOB
PAcTEHUI U JKUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA IIPOITPAMMBI 110
bBMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHNMA

Cornmacuo ®I'OC COO, ycraHaBiauBarTcs TpeOOBaHUA K pe3yibTaTam
OCBOGHHUS  OOyYalOIIMMHUCS MPOrpaMM  CpeIHero  oOmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpyKType JIMYHOCTHBIX pE3yibTaTOB OCBOECHUs IpeaMera «buonorus»
BBIJICJICHBI CJIEAYIONTNE COCTABJISIONIME: OCO3HAHWE OOYYaIOIMMUCS POCCUNCKOMN
rpakJaHCKON UJEHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATEILHOCTH
U CaMOONPEACNICHNUI0, HaJU4he MOTHUBAlMM K  OOYy4YeHWI0  OHMOJIOTHH,
IIEJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JIMYHOCTH HA OCHOBE
KJIIOUEBBIX I[IEHHOCTEH W MCTOPUYECKUX TPAJUIMN Pa3BUTUS OUOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIONIMXCS PYKOBOJICTBOBATHCS B CBOEH
JNEATENIbHOCTA LIEHHOCTHO-CMBICIIOBBIMUA  YCTAHOBKAMH, MPUCYIIUMUA CHCTEME
OMOJOTUYECKOrO0  00pa3oBaHWs, HAJIWYME HSKOJOTMYECKOrOo IPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUA Npeamera «buonorusy» pocturarorcs B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JCATEIHPHOCTH B COOTBETCTBUU C
TPAaJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, MPHUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpPMaMU
MOBEJICHUSI U CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpAa3BUTHUSA, PpA3BUTUA BHYTPEHHEHW MO3WLMUU JIMYHOCTH, NATPUOTHU3MA,
YBAXXEHHUSI K 3aKOHY M IMPAaBONOPSIAKY, YEIIOBEKY TPY/Ja U CTAPLIEMY IMOKOJIEHUIO,
B3aUMHOT'O0 YBa)XKCHHS, OCEPEKHOr0 OTHOIIEHUS K KYJIbTYPHOMY HacCJICAUI0 U
TpaJULMsIM MHOTOHAIMOHAJIBHOTO Hapona Poccuiickoit denepanuu, npupone u
OKPYXaroUIen cpele.

JIndHOCTHBIE pe3yJbTaThl OCBOCHMSI YyueOHoro mpenmera «buomorusy»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYaIOIIUXCSl PYKOBOJICTBOBAThCS
c(hopMUPOBAHHOW BHYTPEHHEH MO3ULMEN JIMYHOCTHU, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIlUW, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHI, COOTBETCTBYIOIIHNX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIUPEHUE KU3HEHHOTO
ONbITA U OMNbITA JICSITEILHOCTH B MPOILIECCE peai3allMii OCHOBHBIX HAIpPaBJICHUM
BOCHUTATEIIbHOMN JAEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa’kaIaHCKOro BOCIIMTAHUSA:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIIUU 00YUaIOIIEerocs: Kak akTUBHOTO U

OTBETCTBEHHOTO YWJIE€HA POCCUICKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB U OOS3aHHOCTEH, YyBa)KCHHE
3aKOHA U IIPaBONOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JESITEIbHOCTH TIPU CO3JaHUU
Y4EOHBIX MPOEKTOB, PEUICHUHM YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
OMOJOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENATh COOCTBEHHYIO TMO3HIMI0 [0 OTHOUICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YUYUTHIBATh B CBOUX JACHUCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIFOJICH C Pa3HBIMU YOCKICHUSIMHU, KyJIbTYPHBIMH IIEHHOCTSMH U
COLMAJIBHBIM IT0JI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B TIPOIIECCE COBMECTHOTO BBINOJHEHUA
y4eOHBIX, TO3HABATEIbHBIX W UCCIEAOBATEIbCKUX 3a7ad, YBaKUTEIbHOTO
OTHOIIEHUS! K MHEHHIO OIIMOHEHTOB MpU OOCYXJICHUH CIIOPHBIX BOMIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTApHOU U BOJIOHTEPCKOU EATEIBHOCTH;

2) IaTPHOTUYECKOI0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH POCCUHCKOU TPpaKIaHCKOH WUJICHTUYHOCTH,
aTPUOTU3MA, YBAXKEHUS K CBOEMY HApOAy, UYyBCTBA OTBETCTBEHHOCTH IIE€pE]
Ponunoit, ropmoctu 3a cBOM Kpai, CBOO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPONUIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOWIEHUE K MPUPOJHOMY HACIICIUIO U NaMATHUKAM ITPUPOIBI,
JNOCTVKEHUSIM Poccruu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ] POCCUUCKUX YYEHBIX B CTAHOBJIEHUE H
pa3BuTHE OWMOJIOTUM, TOHUMAHUSI 3HAUYECHUS OWOJIOTMHM B TO3HAHUU 3aKOHOB
MIPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

uaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIIyKeHHI0 M 3ammuTte OTedecTsa,
OTBETCTBEHHOCTh 3a €T0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHHMBATh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIE pEIIeHUs,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOWIMBOTO OYIyIIEero;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJUTEISAM, CO3JaHUIO CEMbU HAa OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM JKWU3HU B COOTBETCTBUMU C
TpaguuusaMu HaporoB Poccun;

4) 3¢TeTH4eCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYAsl ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIICHUIH;



MMOHMMAHHUE YMOIMOHATBHOTO BO3AEHCTBHUSI )KMBOM MPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIISATh KAYECTBA TBOPUECKOM JIMYHOCTH;

S) ¢usnyeckoro BocnuTraHus, GOPMHPOBAHMSA KYJAbTYPbI 310POBbS U
3MOIHMOHAJIBLHOIO 0JIaronoJIy4ns:

NOHMMaHUE W peanu3anus 370poBOro U 0Oe3omacHoro obpasza >KU3HU
(3mopoBO€  TMUTaHHWE, COONIOJIEHUE TUTMEHUYECKUMX TIpaBWJI W HOPM,
cOaTaHCUPOBAHHBIM PEXUM 3aHATUM U OTHbIXa, peryispHas (Quznueckas
aKTUBHOCTH), OEpPEXKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (DM3HUYECKOMY U TICUXHUYECKOMY 3/10POBbIO;

MOHMMAaHUE 1IEHHOCTH TPaBUJl HUHIUBUIAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUsAX, YTPOXKAIOLIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHE TOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YHIOTPEOICHHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYY, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYAO0JIIOOUE;

FOTOBHOCTh K AKTUBHOW JAESATEIIBHOCTU TEXHOJIOTMYECKOM M COLMAJIbHOU
HAIPaBJICHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJTHSATD TaKyIO JEATEIbHOCTD;

MHTEpEC K pa3iMuHbIM cepam mpoecCUOHATBLHON JeATebHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIK BBIOOp Oyaymield mnpodeccud ©  Pealn30BBIBATH
COOCTBEHHBIE KU3HEHHbIE TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHUIO W €amMoOOOpa3oOBaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

HKOJIOTHYECKH I1E€JIECO00pa3HOe OTHOIICHHE K MPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYIIIeCTBOBAHMS;

MOBBIIIIEHUE YPOBHS JKOJOTHMYECKON KYJIbTYphl: NPUOOpPETEHHE OIbITa
IJITAHUPOBAHUSI TIOCTYNIKOB H OLEHKM WX BO3MOXHBIX MOCIEACTBUNM IS
OKpY>Karollen Cpeibl;

OCO3HaHUE TJI00ATILHOTO XapaKTepa JKOJOTHYECKHX MPOOJieM U MyTel HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HAHMST W YMEHUS TMPU PEIICHUH TNpoO0JieM, CBSI3aHHBIX C PaIlMOHAIBHBIM
MPUPOJIOTIOIB30BaHUEM  (COOJIIOJICHUE  MpaBWJI  TOBEJICHHS B MPHUPOJE,
HalpaBJICHHBIX Ha COXPaHEHHWE pAaBHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJIOB,
IKOCHCTEM, Orochepsl);



AKTUBHOE HENPUATHE JICMCTBUM, MPUHOCAIIMX BpEd  OKPYXKaKoIIEH
OPUPOAHON cpejie, YMEHHE MPOTHO3UPOBATH HEOJIATONMPUSTHBIE KOJIOTHYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX ICHUCTBUM U MPEIOTBPAIATh UX;

HaJM4Yue Pa3BUTOr0 FKOJIOTHYECKOT0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYpHI,
OmbITa JEATEeIIbHOCTH AKOJIOTHYECKOHN HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCS MMM B IO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAIBHOM
MPaKTUKE, TOTOBHOCTH K YYaCTHIO B MIPAKTUUECKOMN JIESITEIHLHOCTH SKOJIOTMYECKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAYKU U OOIIECTBEHHON MPaKTUKW, OCHOBAHHOI'O HA JIUAJIOTE
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIbTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOM KYJIbTYphl Kak CpEACTBa
B3aUMOJEHCTBUS MEXKIY JIFOAbMU U IMO3HAHUS MUPA;

MOHMMaHUE CrHeuu(PUuKU OHOJOTMM KaK HAyKd, OCO3HaHHUS €€ poJid B
(hopMUpOBAaHUM PAIMOHATIHLHOIO HAYYHOTO MBIIUJIEHUS, CO3JIaHUHM LEIOCTHOTO
MPEACTABICHHUS] 00 OKPYXalollleM MHpPE KaK O €IUHCTBE MPHUPOJIbI, YEIOBEKAa U
oOlIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH Mpodsiem
COXpaHEHHUS TPUPOTHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYMMOCTH OUOJOTUM JJIi COBPEMEHHOW IMBWIM3ALINU:
oOecrieueHuss HOBOTO YPOBHS PAa3BUTUS MEIAUIIMHBI, CO3JaHHE TMEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX pelIaThb PECypCHble  MPOOJEMbl  pa3BUTHUS
YeJI0BEYECTBa, MOMCKA MyTel BhIXOJIa U3 TII00ATBHBIX SKOJOTHUYECKUX MPOOIeM U
obecrieueHusi mepexoja K  YyCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
WCIIOJIb30BAHUIO TIPUPOJIHBIX PECYpcoB W (OPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHUHU OHOJOTMYECKUX 3HAHMM B IEIAX
MOBBIIIIEHUS  OOIEed KyJIbTypbl, €CTECTBEHHO-HAyYHON T'paMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKITMOHAILHON TPaMOTHOCTU OOydarommxcs, GopMupyeMoi
IpY U3y4YEeHUU OUOJIOTHH;

MMOHMMAHHUE CYITHOCTH METOJIOB IMO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJb30BaTh MOJy4yaeMble 3HaHWS [UJIs aHaldu3a |
OOBSICHEHUS SIBIICHUW OKPYXAIOMIEro MUpPA U MPOUCXOSAIINX B HEM U3MEHEHUH,
yMEHHUE JiejaTh OOOCHOBAaHHbBIE 3aKIIOUEHHUS HA OCHOBE HayyHbIX (AKTOB U
MMEIOITUXCS JAHHBIX C IEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HMCHOJb30BATh OMOJOTMYECKHE 3HAHMS IS
penieHus mpoOJieM B peabHbIX KU3HCHHBIX CUTYaIIUSX;

OCO3HAaHHUE LIEHHOCTH HAYYHOW AEATEIbHOCTU, TOTOBHOCTH OCYUIECTBIATH
MIPOEKTHYIO M UCCJIEA0BATEIBCKYIO ACATEILHOCTh UHIUBUIYAIHHO U B TPYIITIE;



TOTOBHOCTh M  CIHOCOOHOCTH K  HEMNpPEPHIBHOMY  OOpa30BaHUIO U
caM000pa3oBaHWIO, K AKTUBHOMY TIOJYUYEHHUIO HOBBIX 3HAaHWH 1O OWoONOTMH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3yabTaThl OCBOCHHS y4eOHOTO mpeamera «buomorus
BKJIIOYAIOT: 3HAUYMMble JJisi  (OPMUPOBAHUS MHUPOBO33PEHHUS OO0YYAIOIIUXCS
MEXTUCHUIUTMHAPHBIC (MEXKIPEIMETHBIC) OOICHAYYHBIC MOHSITHUS, OTPaKAIOUINe
IIEIOCTHOCTh HAy4YHOW KapTUHBI MHpa U cCHeuupUKy METOJOB MO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOLECC,
CUCTEMa, Hay4YHbIN (haKT, MPUHIIUII, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCe/0OBaHNe,  HaAOIIOJICHHe,  U3MEpPeHHe, OKCHEPUMEHT U JIPYTHX),
YHUBEpCAJIbHbIE y4eOHbIC JCHCTBUS (MO3HABaTENIbHbIC, KOMMYHHKATHUBHBIC,

pEryJIATUBHBIE), obecrieunBaronIne dbopmupoBaHue GyHKIIMOHATHHON
IPaMOTHOCTH W  COIMAJIBHOM KOMIIETEHIIMH OOYy4YaloIMUXCs, CIIOCOOHOCTh
oOyyJaronmxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUTUIMHAPHBIE,

MUPOBO33PEHUYECKUE 3HAHUSI W  YHUBEpPCAIbHbIE YyueOHbIE JCHCTBUS B
MMO3HABATEIbHOW U COMAIIBHON ITPAKTHUKE.

MertanpeMeTHbIE PE3yJbTaThl OCBOCHHS MPOTPAMMbl CPEIHETO OOIIETO
00pa3oBaHUsl TOKHBI OTPAXKATh:

OBaanenne YHHUBEPCATbHBIMHA yueOHbIMH NMO3HABATEIHLHBIMU
AeCTBUSIMM:

1) 0a30Bble JJOoruvyeckKue JaeicTBUsI:

CaMOCTOSITeTbHO  (OpMyIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh NPU OCBOCHUM 3HAHUM MPUEMBI JOTMYECKOTO MBIILICHHS
(ananuza, cUHTE3a, CpaBHEHMUsI, KiIaccuduKaum, 0000IIeH s ), paCKPbIBATh CMBICI
OMOJIOTMYECKUX TOHSATUN (BBIJCIATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIMUBATh
CBSI3U C IPYTUMHU MOHSTHUSIMM);

ONpEeNeNATh LeJNu ACSTEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUU HX
JNOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTHU C ITOCTABIICHHBIMU 1EJSIMU;

UCII0JIb30BaTh OMOJIOTMYECKUE MOHATHUS JIsl 00bsICHEHUS (PAaKTOB M SIBJICHUM
KUBOU MTPUPOJIBL;

CTPOUTH JIOTMUECKUE PACCYXJICHUS (MHAYKTUBHbBIC, JE€NYKTUBHbBIE, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH U TPOTUBOPEYUS B paccMaTPUBAEMbBIX
SIBJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKIIFOUCHUS;

MIPUMEHSITh CXEMHO-MO/ICJIbHbIC cpeacTBa IS npeACTaBICHUS
CYIIIECTBCHHBIX CBSI3€l M OTHOIIECHUN B M3Y4YaeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TAaKK€  NPOTUBOPEYMH  Pa3HOrO0  pOJAA,  BBIABICHHBIX B pa3IMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaTbiBaTh IUIaH PEIIeHUs] MPOOJeMbl C YUYETOM aHajlu3a MMEIOLIUXCS
MaTepHaIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIBHOCTD, OLIECHUBATh COOTBETCTBHUE PE3YJIbTATOB
LeJIIM, OLIEHUBATh PUCKU MOCIEACTBUN AESITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOTO B3aMMOJICHCTBHSI;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NPU PELUICHUH KU3HEHHBIX POOIIeM.

2) 0a3oBbIe MCCIIE0BATEIbCKUE 1eHCTBUA:

BJIQJI€Th HABBIKAMH Y4E€OHO-UCCIEA0BATEIbCKON U MPOESKTHOM ESITEIbHOCTH,
HaBBIKAMM  pa3peuieHus: MOpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEJIBHOMY IIOMCKY METOJ0B PELIEHUS TPAKTUYECKUX 3374, IPUMEHEHHUIO
pa3IMYHBbIX METOJIOB MO3HAHUS;

WCIIOJIb30BaTh Pa3JIMYHbIE BHUJbI JESITEIBHOCTU M0 TMOJIYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpETalMH, MNPeoOpa3oBaHUI0 M NPUMEHEHHI0 B Y4YEOHBIX
CUTYalUsX, B TOM YHUCJIE MIPHU CO3JaHUH YUEOHBIX U COLUAIbHBIX IPOECKTOB;

(GbopMuUpOBaTh HAyUYHBIM TUI MBIIUICHUS, BIaJIeTh HAYYHOU TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MOHATUSMU U METOAAMU;

CTaBUTh M (OPMYJIUPOBATh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHOM
JESATENbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJIATH IIPUYMHHO-CJICJACTBEHHbIE CBSI3W W aKTyaJlM3UpoBaTh 3ajauvy,
BBIJIBUTaTh TUIOTE3y €€ pEeILICHUs, HaXOAUTh ApryMEHTbl AJis J0Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTpPbl U KPUTEPUHU PELLICHHUS;

aHAIM3UPOBAaTh IIOJYyYEHHbIE B XOJE PEIICHHsS 3aJa4d  pPe3yJIbTaThl,
KPUTHUYECKU OLIEHWBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, OLICHUBATh TPUOOPETEHHBIN OIBIT;

OCYIIECTBIIATH LIEJICHANPaBICHHbII MOUCK MNEepeHoca CPEJCTB U CIOCOOOB
JeMCTBUS B TPO(PECCUOHAIBHYIO CPELY;

yMETh MEPEHOCHUTh 3HAHUS B MO3HABATEIbHYI0 M NPAKTUYECKYIO 00JIacTu
KU3ZHEJIEATEIbHOCTH;

YMETbh UHTEIPUPOBATh 3HAHUA U3 Pa3HbIX MIPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBbIE WJIEH, MpeJiaraTb OPUTMHAIbHBIE MOAXOAbl U PEIICHHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aIbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmManmen:

OpPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX HHPOpPMAINH (TEKCTe Y4eOHOTO
nocoOus, Hay4yHO-TOIYJIAPHOW JUTEpaTtype, OHOJOTMYECKHX CJIOBapsAX U
CIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3axX JHaHHbIX, B VHTepHeTe), aHalIu3upOBaTh



UH(OOPMAITUIO PA3TUYHBIX BUJIOB U (HOPM MPEACTABICHHS, KPUTUUECKHA OIICHUBATh
€€ I0CTOBEPHOCTh U HEIIPOTUBOPEUUBOCTH;

(GbopMyIUPOBaTh 3alPOCHl U MPUMEHATH PA3IUYHBIE METOJNBI MPU TOWCKE U
otbope Ouosornueckoi MHMOpManru, HEOOXOAUMOM JIJIsi BBIMOJHEHUSI YYEOHBIX
3a/ay;

npuoOpeTaTh OMBIT MCIOJIb30BAHUS HH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO HCITOJIB30BAHUS Pa3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOATENILHO  BBIOMpaTh  ONTHUMANBbHYIO  (GOpMYy  TPEACTABICHUS
Oounosiornyeckor uHpopmaIuu (CxeMbl, TpapuKH, TUarpaMMbl, TaOJUIIbI, PUCYHKH
H Jpyroe);

WCIIOJIP30BaTh HAYYHBIA S3BIK B Ka4yeCTBE CpeAcTBa Ipu paboTe ¢
Ononornyeckod wWHPOpMAIMEH: TMPUMEHATh XHUMHYECKue, (Qusnyeckue u
MaTeMaTUYECKUe 3HAKW U CUMBOJBI, (OpPMYJbl, ab0peBHaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIHMYECKHE  CPE/ICTBa
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HaBaHWA W 3aUTHl  WH(OpMaIuwy,
MH(GOPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1€HCTBUAMM:

1) oO1enmne:

OCYIIECTBIATH KOMMYHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOT€ WM JUCKYCCHUU MO CYIIECTBY OOCYyXaaeMoil TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKICHUS OTHOCHTEILHO BBITIOJIHCHHS TIpe/jiaracMon
3a/1ay, YYUTBIBATh MHTEPECHl U COTIACOBAHHOCTH MO3HIMKN JIPYTUX YIACTHHUKOB
JMaJIora Uik JUCKYCCHUH);

pacno3HaBaTh HeBepOallbHbIE CpEACTBA OOIEHUS, TOHMMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHMKHOBEHHUS KOH(IMKTHBIX CHTYallWH,
YMETh CMATYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIIAJICTh PA3IUYHBIMU CTIOCOOAMU OOIIEHUS M B3aUMOJICUCTBUS, MMOHUMATh
HaAMEPEHUS JIPYTUX JIOJeH, MPOSBIATh YBAKUTEILHOE OTHOIIIEHUE K COOECETHUKY
U B KOPPEKTHOU GopMme (HhopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas AesITeJIbHOCTD:

MMOHUMATh M HCIOJIL30BaTh MPEUMYIIECTBA KOMaHAHOW W WHAWBUIYAJTBLHON
paboTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYITOBBIX (DOPM B3aMMOJICHCTBUSI PU PEIICHUH YIeOHOU 3a/1a4u;

BbIOMpATh TEMATUKYy M METOJIbI COBMECTHBIX NEHCTBUI C Y4YETOM OOIIUX
MHTEPECOB M BO3MOXXHOCTEH Ka)/I0T0 WieHa KOJIJICKTHBA;



IPUHUMATh IL€JIM  COBMECTHOM  JI€ATE€IbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ OCTMIKEHUIO: COCTaBIISITh IUUIAH JEHCTBUM,
pacnpenensiTh poiad € YY4ETOM MHEHHMH YYaCTHMKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KauyeCTBO CBOEr0 BKJIAJa M KaXJIOrO YYaCTHHKAa KOMaHIbl B
001t pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE MPOEKTHI, OLIEHUBaTh HJIEU C TMO3UIHUH HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISTh IO3UTHBHOE CTPATETMYECKOE IIOBEJCHUE B Pa3IUYHBIX
CUTYaIUSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh UHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMH J1eHCTBUSIMMU:

1) camoopranuszauus:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pEIIeHUs B )KM3HEHHBIX U YY€OHBIX CUTYaIUsIX;

BBHIOMpAaTh Ha OCHOBE OHOJIOTMYECKHX 3HAHUN 1IEJIEBbIE M CMBICIOBBIE
YCTAaHOBKU B CBOUX JEHCTBUSX M MOCTYIKAaxX MO OTHOIICHHWIO K KUBOHW NPHUPOJIE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITETIbHO OCYILIECTBIISITh MMO3HABATENIBHYIO JESITEIbHOCTD, BBISBIATH
poOJIeMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlaud B 00pa3oBaTelbHOM
NESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAH pElIeHUus MpoOsiieMbl C  Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEIIOYTCHHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH YYEOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTECHHI;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUpPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEIICHHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

COoCOOCTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO MIUPOKOW JPYyAULMHU B
pa3HbIX 00JIACTAX 3HAHWM, TOCTOSHHO TIOBBINIATH CBOM OOpa30BaTEIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyallMsiM, BHOCUTb KOPPEKTUBBI B NIE€ATEIHbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEJISIM;

BJaJI€Th  HABbIKAMM  TIO3HABAaTEJIbHOM  peQuieKCMM  Kak  OCO3HaHMUS
COBEpILIAEMbIX JIEUCTBUM M MBICTUTENbHBIX MPOLECCOB, WX pE3YyJbTaTOB U
OCHOBAHM, MCIOJIb30BaTh MPUEMBI PEQIIEKCUN s OLUEHKH CUTyallu, BbIOOpa
BEPHOT'0 PELLIECHUS;

yMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEHIEHUS IO HUX
CHUKEHMUIO;



IIPUHAMATh MOTHBBI M apryMEHTBl JPYTUX IIPU aHaJIu3€ pe3yJbTaToB
NEeSATENBHOCTH;

3) npuHATHE ce0s U APYTUX:

MIPUHUMATh ce0sl, MIOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTBl JPYTMX IIPU aHaIU3€ pe3yJbTaToB
NEeSATENBHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € O3ULUHU JPYTOro YeJ0BEKa.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl OcBOoeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielupuyeckue s yueOHoro npeamera «buonorus»
Hay4YHbI€ 3HAHUSI, YMEHHUS U CIIOCOOBI IEUCTBUI MO OCBOEHUIO, MHTEPIPETALUU U
peoOpa30BaHUI0 3HAHWM, BUIBI JACSITEIBHOCTH IO MOJIYYEHHUIO HOBOTO 3HAHUS U
NPUMEHEHHUIO 3HAHWUW B PA3JIMYHBIX YUYEOHBIX CHUTYaIUsX, @ TAKKE B PEATbHBIX
KU3HEHHBIX CUTYallUsX, CBS3aHHBIX ¢ Ouosiorueil. B mporpamme mnpenMeTHbie
pe3yNbTaThl PEACTABICHBI IO F01aM 00yUYEHUS.

[IpenmeTHbIe pe3ynabTaThl OCBOEHUS yueOHOro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(OpMHPOBAHHOCThH 3HAHUNA O MECTE U POJM OUOJIOTMH B CHCTEME HAy4YHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHPOBAHMU COBPEMEHHON €CTECTBEHHO-
HAay4YyHOU KapTHUHBI MHUpa M HAyYHOTO MHUPOBO33PEHMS, O BKJIAJE POCCUUCKUX H
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTWH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pelICHUs KU3HEHHBIX 3a/a4;

YMEHHUE PACKpPbIBATH COJEpkKaHUE OHUOJOTMYECKUX TEPMUHOB M IMOHSATHUM:
KHU3Hb, KJETKa, OpraHu3M, MeTaboau3M (0OMEH BEHIECTB UM NPEeBpallCHHE
SHEPI'uM), TOMEOCTa3 (CaMOPETryJIsilvsA), YPOBHEBAsI OpraHU3alus >KUBbIX CHUCTEM,
CaMOBOCHPOU3BEICHHE (PEMPOYKIIUS ), HACTIEACTBEHHOCTh, K3MEHYUBOCTh, POCT U
pa3BUTHE;

YyMEHUE W3JIaraTh OHWOJIOTHMYECKHEe Teopuu (KIETOYHAs, XPOMOCOMHa,
MYTAaIlMOHHAsI, IIEHTpajbHAs JOrMa MOJICKYJIApHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 LeHTpax MHOroo0Opasusi u
MPOUCXOXKJICHUS KyJIbTYpHbIX pactenuii H. U. BaBuioBa), onpeaensTe rpaHUIlbl
UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHUE BJIaJIETh METOJIaMU HAYyYHOTO MO3HAHUSI B OMOJIOTHH: HAOIIOZCHUE U
OMKMCAHHE YKUBBIX CHUCTEM, NPOLECCOB M SIBICHHI, OpraHu3alus U MPOBEJACHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMKEHUE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXy WCCICTyEeMbIMH BEIMYMHAMU, OOBSICHEHHE IOTYyYEHHBIX



pe3yJIbTaTOB, UCIOJIb30BAaHHBIX HAyYHBIX MOHATUN, TEOPUNH U 3aKOHOB, YMEHHE
JIeN1aTh BHIBOJIbI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIJEIATh CYIIECTBEHHbIE MPU3HAKK BUPYCOB, KJIETOK MPOKApHUOT U
AYKapHoOT, OJHOKIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHa BEIECTB W MpPEBpALICHUs] 3HEPTUU B KIIeTKe, (POTOCHMHTE3A,
IUTACTUYECKOTO W JHEPreTHUYecKoro oOMEeHa, XEMOCHHTEe3a, MHTO03a, MeHo3a,
OIUIOZOTBOPEHUS, PA3MHOKEHUS, HWHIUBUIYAIbHOTO Ppa3BUTUS  OpraHu3Ma
(oHTOTEHER);

yMEHHE MPUMEHSATH MOJyYEeHHbIE 3HAHUS U1 OOBSICHEHHS OMOJIOTHYECKUX
NPOLIECCOB U SIBJICHUH, JIsl MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C LEeNpl0 obecriedeHus: 0e30MacHOCTH CBOEro 3[0pOBbS M 370pPOBbSA
OKPY’KaIOILUX JIOJEH, COOI0IEHU HOPM I'PaMOTHOIO MOBEACHHS B OKpYKarolel
IPUPOJHON cpesie, MOHMMAHUE HEOOXOJWMOCTH HCIOJB30BaHUS JOCTH)KCHUN
COBPEMEHHOMU Ouojoruu U OMOTEXHOJNOTMH I  PalUOHAIBHOTO
MPUPOOTNOIB30BAHNUS;

YMEHUE pellaTh »JJIEMEHTAPHbIE TIE€HETUYECKHE 3a/Jadyd Ha MOHO- U
OUTUOPUIHOE CKpEIMBaHUE, CLEIUICHHOE Hacjlel0BaHUE, COCTaBISATh CXEMbI
MOHOTHOPUJTHOTO CKpEIIMBAHUS IS MpEeCKa3aHus HaclieIOBaHUs MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATH JIA0OpAaTOpPHbIE M MpaKTUYECKHe padOThl, COOIHOIATh
mpaBuia mpu padboTe ¢ yueOHBIM U TaOOPAaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIICHMBATh M HWHTEPIPETHUPOBATH HHGPOPMAIIHIO
OMOJIOTUYECKOTO  COJEp)KAaHMs, BKIIOYAIONIYIO [ICEBJIOHAYYHbIE 3HAHUS W3
pa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCCOBOM MH(OpMaLUU, HAYYHO-IOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX MCCIEIOBaHUN B OHUOJIOIHH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO03/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHbIE COOOIIEHUS,
000011asi OMOJIOTHYECKYI0 MH(OPMALIMIO U3 HECKOJIBKMX HCTOYHUKOB, TPAMOTHO
WCITOJIb30BATh MTOHATUIHBIN armapaT OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHOro npeamera «buonorus» ¢ 11
Kj1acce JOJIKHBI OTPaXKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJIOTMH B CHCTEME HAyYHOTO
3HAaHUSl ECTECTBEHHBIX HAyK, B (OPMHUPOBAHMM COBPEMEHHOI €CTEeCTBEHHO-
HAyYHOW KapTUHBI MHpa MU HAYYHOTO MHPOBO33PEHHsS, O BKIAJE POCCHHCKUX U
3apyOEKHbIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTMH, (PYHKIHMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pELIEHUS )KU3HEHHBIX 3aa4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OMOJIOIMYECKUX TEPMHUHOB U IMOHSTHIA:
BUJI, TIOMYJISILKSA, TeHOGOH, SBOJIOLMS, ABMXKYIIUE CUITBI ((PaKTOPHI) IBOJIOINUH,
MPUCIIOCOOJIEHHOCTh OPraHU3MOB, BHJI000pa30BaHUE, JKOJOTHYECKHE (AKTOPHI,



DKOCHCTEMA, MPOJIYUEHTHl, KOHCYMEHTBI, PEAYLEHTbl, LENH MUTaHUs,
HKOJIOTHYECKas upamua, OuoreoleHos, ouocdepa;

yMEHUE Hu3aratb OWOJOTrMYEeCKHe Teopuu (dBONMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs OHBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoasiieBoro cxojacrtsa K. M. bapa, depenoBaHusi TNIaBHBIX HANpaBICHUN U
nyteit sBomon A. H. CeseprioBa, yuenus o Ouocthepe B. W. Bepuanckoro),
OTPENEIATh TPAHUIIBI KX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BJIAJIETh METOJIAMHU HAYyYHOT'O MO3HAHUS B OMOJIOTMH: HAOIIOAEHUE U
OMHUCAHUE MUBBIX CUCTEM, IMPOILIECCOB U SIBJIICHUI, OpraHU3alus U MNpPOBEIACHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXKAY HCCIECIyEMbIMA BEIMYMHAMHU, OOBSICHEHUE TMOJYyYCHHBIX
pEe3yJbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATHUM, TEOPUN M 3aKOHOB, YMEHUE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJTYUYEHHBIX PE3YIbTATOB;

YMEHHUE BBIIETATh CYIIECTBEHHBbIE MPHU3HAKK CTPOCHUS OMOJIOTHYECKUX
OOBEKTOB: BUJIOB, TMOMYJSALMA, MTPOAYLEHTOB, KOHCYMEHTOB, PEAYyLEHTOB,
OMOreolleHO30B M 3KOCHUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACIEICTBEHHOMN
M3MEHYUBOCTH, €CTECTBEHHOI'O0 OTOOpAa, BHI000PA30BaHMS, MPHCIOCOOJEHHOCTH
OpraHU3MOB, JEUCTBHUS SKOJOTUYECKUX (PAKTOPOB HA OpPraHM3MbI, MEpeHoca
BEIIECTB W TIOTOKAa HHEPIMH B HKOCHUCTEMAaX, AHTPOIOTE€HHBIX HM3MEHEHUN B
AKOCHCTEMAaxX CBOEM MECTHOCTH, KPYTrOBOPOTa BEIIECTB U OUOr€OXUMHYECKHUX
IIUKIIOB B Ouocdepe;

YMEHHUE MPUMEHSATh MOJYyYEHHbIE 3HAHUS JUIsl OOBSICHEHMS] OMOJOTUYECKHUX
IIPOLIECCOB U SIBJICHUU, JUI NPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C LENIpl0 o0ecredeHus: Oe30IacHOCTH CBOEro 3[0pOBbS M 3J0pPOBBSA
OKPY KaIOIIUX JIOJIEH, COOI0IEHUST HOPM TPaMOTHOTO TIOBEICHUSI B OKPYKarOIIei
NPUPOAHON Cpeje, MOHMMaHUE HEOOXOJIMMOCTH HCIOJIb30BAHUS JTOCTHUKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl PALIMOHATIBHOTO MTPUPOAOTIOIb30BaAHNUS;

YMEHHUE pelaTh 3JIEMEHTapHble OMOJIOTMYECKHUE 3a/aud, COCTaBIATH CXEMbI
MEPEHOCa BEIIECTB U SHEPTHUH B IKOCHUCTEMAaX (1IN MUTAHUS);

YMEHHUE BBIMNOIHATH JTAOOPATOPHBIE U TPAKTUYECKHUE PabOTHI, COONIOAATH
MpaBuJia Mpu padoTe ¢ yueOHBIM U J1a00OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIEHUBaTh U HHTEPHPETUPOBATh HHGOPMALIUIO
OMOJIOTUYECKOTO  COJIEpP)KaHMs, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS W3
pPa3TUYHBIX UCTOYHUKOB (CpEeACTBA MAacCCOBOM MH(pOpPMAlIUU, HAYYHO-TIOMYJISIPHBIE
Matepualbl),  paccMaTpuBaTh  IJIOOAJbHBIE  DKOJOTHYECKHWE  MPOOJIEMBI
COBPEMEHHOCTH, ()OPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MMO3HIIHIO;

YMEHHE CO03/1aBaTh COOCTBEHHBIC IMHCHbMEHHBIE M YCTHBIE COOOIIEHUS,
000011as 6MoIOrHYecKy0 UH(POPMAILIMIO U3 HECKOJIbKUX MCTOYHUKOB, IPAMOTHO
MCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJIOTHH.



TEMATHUYECKOE INTAHUPOBAHUE
10 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBanue pa3aesioB U TeEM nudpoBbIe
Ne i/m P Konrtpoabubie | TlpakTuyecku (ubp )
NPOrpamMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI e padoThbl
pecypcsl
bu6mmorexa [JOK
I buonorns kax Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
1
2 JKuBbIe cCUCTEMBI M X OpraHu3aIus 1 https://m._edsoo.ru/Tf41 292
3 XHUMHUYECKHUI COCTaB U CTPOECHHUE KIETKHU 8 1 bubmmorexa TIOK
p https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
1
4 FKM3HENEATENLHOCTS KIICTKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3smHOXeHNe U HHANBUAYATbHOE Pa3BUTHE 5 1 bu6mmoreka [JOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTS 1 HI3BMEHUHBOCTh 2 1 15 bu6mmoreka [JOK
OpPTraHHU3MOB ' https://m.edso0.ru/7f41¢292
. Cenekiust opraHu3MoB. OCHOBBI 3 bubnuorexa [JOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
P 1
8 C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO HACOB I1O ITPOTPAMME 34 3 4




11 KIIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
HauMeHoBaHue pa3aesioB U TeM uudposBbIe
Ne i/m P KonTpoabHbI IIpakTHYeckue (upp :
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThI padoThI
pecypchbl
Bbu6mmoreka [JOK
1
! IBOmoNMOHHas buonorHa ? I https://m.edsoo.ru/7f41cc74
) Bo3HukHOBEHME U pa3BUTHE KU3HU Ha 9 1 0.5 bubnmoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opra"usMbl 1 OKpYIKaroIas cpeaa 5 1 bubnmorexa LHOK
p py Hl pea https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
4 1
Coo00111ecTBa U DKOJIOTHYECKHUE CUCTEMBI 9 hitps://m.edsoo ra/7f4] ce74
bu6mmoreka [IOK
> Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 3 2.5







IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo 4acos JIeKTPOHHbIE
JlaTa
Ne undgpoBbie
Tema ypoka Kontpoasubie | IlpakTuyeckue | H3Yy4Y€HH
n/n Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI b
pecypcsbl
Bbu6moreka [JOK
1 buosnorus B cucreme Hayk 1 https://m.eds0o0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1pl TTO3HAHUS KUBOU TTPUPO/IBI.
[TpakTrueckas padorta Ne 1
2 «Vcrionp30BaHue pa3IMYHBIX METOJIOB 1 0.5 bubmorexa HOK
p a ) https://m.eds00.ru/863e6122
MIPU U3YYCHUH OMOJIOTHUYECKHUX
O0OBEKTOBY
Bxoanasi kKoHTpoJIbHasE paboTa
3 buonornyeckue cuctemsl, MpoLecchl U 1 1 bubmorera [JOK
> POt https://m.edsoo.ru/863e6564
WX U3yYCHHE
4 XUMHYECKH cocTaB KJIETKU. Boma n | bu6mmoreka [JOK
MHUHEpaIbHBIE COIU https://m.edsoo.ru/863e674¢
Bbu6mmoreka [JOK
5 benku. CocTaB u cTpoeHue 6enKo 1
A TaB 1 CTPOCHHE bEIKOB https://m.edsoo.ru/863e6b72
depMeHThl — OMOJIOTUYECKHE
karanuzaTtopsl. JJabopaTopHasi pabota
6 Ne 1 «3yueHne KaTalIuTHIECKON 1 0.5 bubmorexa HOK
- Y ' https://m.eds00.ru/863e6b72
aKTUBHOCTH (PEpMEHTOB (Ha IMpUMEpe
aMuIIa3bl WM KaTaias3bl)»
7 Yraeroasl. JIunuasl 1 bubmuoreka [JOK




https://m.eds00.ru/863e6870

Bbuocunres Oenka. Peakims
MaTPUYHOTO CHHTE3a

bu6mmoreka [JOK
8 H .ATO
YKJICUHOBBIC KHCTOTR! https://m.edsoo0.1ru/863e6d5c
9 Hctopus u MeToabl U3y4YEeHUS KICTKHU. bubnnorexa [HOK
Knerounas reopus https://m.edsoo.ru/863e6e88
10 KieTka xak nemocTHas >KHBasg CHCTEMA
CtpoeHue 3yKapuOTHIECKON KIIETKH.
JIaboparopHas padora Ne 2 «3yuenue
paTopHaz b . Y bubmuoreka [JOK
CTPOCHUS KJIIETOK PACTEHUH,
11 KUBOTHLLX. TOHGOB 1 BAKTCDHI 0 0.5 https://m.eds00.ru/863e61f0
- TP p & https://m.edsoo.ru/863e716¢
MHUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenapaTax u ux OMUCaHue»
Bbu6mmoreka [JOK
12 O0OMeH Belec eraboans
MCH BELICCTE MM METabOII3M https://m.edso00.ru/863e766¢
bubmnoreka I[IOK
13 () . X
OTOCHHTE3. ACMOCHHTES https://m.edsoo.ru/863e7¢98
bu6mmoreka [JOK
14 I
IHepreTuieckuii 0bmen https://m.edsoo.ru/863e7aae
’KuzneHHbIN IHUKI KIETKU. [lenenue
kIeTku. Muros. JlabopaTopHas pabora
15 Ne 3 «HabGnromerne MuTO3a B KIIETKAX 0.5 Bubmorexa OK
- ' https://m.edsoo.ru/863e7dc4
KOHYHMKA KOPEIIKA JTyKa Ha TOTOBBIX
MUKpOTIpenaparax»
KonTpoabHas
padoraNel«ZKu3HeneATeIbHOCTD
bu6mmoreka [JOK
16 KJIEeTKN»

https://m.edso0.ru/863e796¢




bu6mmoreka [JOK

17 Tpancasms — Gnocnntes benia https://m.edsoo.ru/863e796¢
18 Hexnerounsie GopMbl )KU3HU — bubnnorexa [HOK
BHUPYCHI https://m.edsoo0.ru/863¢7540
bu6mmorexa [JOK
19 @OpMBI pa3MHOKEHHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢e
Bbu6mmoreka [JOK
2 Meii
0 cenos https://m.edsoo.ru/863e7f4a
OO0pa3zoBaHue U Pa3BUTHE MOJOBBIX
KJIeTOK. OIJI0I0TBOPEHUE. Bu6 1IOK
noImoTeKa
21 04«1 .
Jlaboparopras padota Ne 4 «3yuenue 0.5 hitps://m.edsoo ru/363e81b6
CTPOEHUS MOJOBBIX KJIETOK HA TOTOBBIX
MHUKpOITpenapaTax»
” NHpuBuyansHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.edsoo.ru/863e8436
3 ['enetuka — Hayka o bubnnorexa [IOK
HACJEJICTBEHHOCTHU U U3MEHYMBOCTHU https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HaCJIEA0BaAHUS
24 MpU3HAaKoB. MOHOTHOpHUIHOE bubmmorexa [TOK
p ’ pHA https://m.eds00.ru/863e8878
CKpELIMBaHUE
ATHOPUIHOE CKPEIINBAHNE. 3aKOH
25 EesaBHI():Hi[/Ioro H;:}J'II: OBaHUS bubnmorera [TOK
4 https://m.edsoo.ru/863e89a4
MPU3HAKOB
26 CueluieHHOe HaclieJOBaHNIe 0.5 bu6mmoreka [{OK

npu3HakoB. JlabopatopHas padora Ne 5
«3yueHune pe3ynbTaToB
MOHOTHOPUAHOTO W TUTHOPUIHOTO

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




CKpEeIIMBaHUA y IPO30(UIIBI HA
TOTOBBIX MUKpOIIpernapaTax»

T'enetuxa nona. Hacneqosanue

bubmnoreka [IOK

27 MPU3HAKOB, CLIEIUIEHHBIX C MOJIOM https://m.edso0o0.ru/863e8c60
N3menunBocTs. HenacnencteeHHas
n3MeHYUBOCTh. JlaboparopHas paboTa

73 No 6. N3yuenne MoaubuKamoHHON 0.5 bubnmnorexa [JOK
HW3MEHYUBOCTH, IIOCTPOCHUE https://m.edsoo.ru/863e8efe
BapUAIMOHHOTO Psiia U BAPUAIIMOHHON
KpUBOW»

HacnencTBenHas U3MEHYMBOCTD.

29 Jlaboparopras padota Ne 7. «AHanmu3 0.5 bubnunoreka [JOK
MyTalui y 1po30(UIBl HA TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpenapaTax»

KoHnTpoibHasn

30 padoraNe2«HacsieacTBeHHOCTD U bubnuorexa LIOK
H3MEHYHMBOCTH OPraHU3MOB) https://m.edsoo.ru/863e8d78
I'eneruka yenoBeka
PezepaHblil ypok. O6o01ieHue no reme

31 «HacnencTBeHHOCTh U U3MEHUYHUBOCTh
OpraHu3MOB»

32 Cenekius Kak HayKa U MpOLEecc bubnmorexa [IOK

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

1 MeToapl U JOCTHKEHUS CENEKIINU bubmuoreka [{OK
pacTEeHUN U KUBOTHBIX https://m.edsoo.ru/863e9214

14 buorexHoiorus Kak oTpacib bubnnorexa [JOK

IMpOU3BOJICTBA

https://m.eds00.ru/863e9336




OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34




11 KIIACC

Konn4yecTBo 4yacos DJICKTPOHHBIE
JlaTa
Ne undgposbie
Tema ypoxka Kontpoabubie | IlpakTtuyeckue | H3Yy4Y€HH
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI !
pecypcsbl
1 DBOJIIOLHS U METOJbI €€ N3YUEHUS 1 bubmmorexa [IOK
H g M https://m.edsoo.ru/863ea20e
Bxoanasi kOoHTpoJIbHAsSI padoTa
2 Hctopus pa3BuTHs IpEACTABICHUI 1 1 bubmorexa HOK
pHA b pea https://m.edsoo.ru/863e9570
00 3BOTIONINN
Bbu6morexa [JOK
3 M 1
HKPOIBOITIOIA https://m.edsoo.ru/863e9cle
[Tonynsitust Kak 35eMeHTapHas
eIMHUIIA BUJIA U DBOJIIOIHH.
4 JlabopaTtopHnast pabota Ne 1 1 0.5 brbmmorexa [TOK
paTOpHaA p B ' https://m.eds00.ru/863¢99¢6
«CpaBHeHHE BUIOB T10
MOP(]OIOrHIecKOMY KPUTEPHIO
5 JIBr>Ky1IMe CUIIbI (3JIEMEHTapHBIE | bubnmoreka [JOK
(hakTOpHI) SBOTIOLIUN https://m.edsoo.ru/863e9da4
Bbu6mmoreka [JOK
6 E i 0TO 1
CTECTBEHHBIIE 0TOOp 1 ero dopwbi https://m.edsoo.ru/863e9ed0
Pe3ynbTate! sBOIIOLMN:
MIPUCIIOCOOTIEHHOCTh OPTaHNU3MOB U
. BH00Opa3zoBanue. Jlaboparopuas | 0.5 bubnmnorexa [JOK
pabota Ne 2 «Onrcanue ' https://m.eds00.ru/863e9fde
MIPUCTIOCOOJICHHOCTH OpPTaHu3Ma U €&
OTHOCUTEIFHOTO XapaKTepay




Hampasnenus u mytu

bubmnoreka [IOK

8
MaKpO3BOIIOLUU https://m.edsoo.ru/863e9cle
9 Heob6patumocts 3BOTIONINN
10 Ucrtopust xu3Hu Ha 3emiie 1 METOAbI
€€ N3y4YeHUs
1 I'mnoressl NPOUCXOKIACHUS KUZHU bubnuoreka [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazBuTune *u3Hu Ha 3emMJie 10 HpaMm U bubmuorexa [JOK
rnepuoaaMm https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOTIOIUH
pPacTUTEIBHOTO U JKUBOTHOT'O MHPA.
13 [IpakTuueckast pa6ora Ne 1 0.5 bubnuotexa [JOK
«/3yueHne UCKOIMaeMbIX OCTaTKOB ) https://m.edsoo.ru/863ea8bc
pacTeHUi U )KUBOTHBIX B
KOJUIEKLIHSX
KouTtpoJubHnas padora Nelno reme
14 «B03HUKHOBEHHE U Pa3BUTHE bubnmoreka [JOK
skM3HU Ha 3emJiie»CoBpeMEHHAs https://m.edsoo.ru/863ea48e
CHUCTEMa OpTraHUYEeCKOro MUpa
15 DBOJTIOIHS YeTIOBEKa (AaHTPOTIOTEHE?) bubmorexa HOK
P https://m.edsoo.ru/863eac2c
JBrokymue cuibl (pakTopsl) bubnmoreka [JOK
16
aHTpPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMM SBOJIOLUU
yesioBeKa
13 YenoBeyeckue pacel U IPUPOIHBIE bubnunorexa [JOK
aJlanTanyy 4eJI0BEKa https://m.edsoo.ru/863eaea?
19 PezepaHblil ypok. O0o0meHue no




TeMe «BO3HHMKHOBEHWE U Pa3BUTHE
JKA3HU Ha 3eMIiie»

20 DKOJIOrus Kak HayKa
21 Cpenpl OOUTaHHS U SKOJIOTHUECKUE bubnmoreka [JOK
(hakTopbl https://m.edsoo.ru/863eafec
AbuoTtnueckue GpakTopsl.
JlaGopatopHas pabora Ne 3.
«Mopdomnorudeckre 0coOEHHOCTH
22 ACTEHMH U3 Pa3HbIX MECT 0.5 bubmmorexa [IOK
p p ) https://m.edsoo.ru/863eb10e
obutanusy. JlabopaTropHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pPa3BUTHE YEPEHKOB KOJICYCa
Bbu6morexa [JOK
23 buotnueckue pakTopsl
¢ p https://m.edsoo.ru/863eb348
DKOJOTMYECKHE XapaKTEePUCTUKU
nomyssiun. [Ipaktudeckast pabora
24 Ne 2 «ITopcuér mnotHOCTH 0.5
MOMYJIALMKA pa3HbIX BUOB
pacTeHuin»
75 Coo01iecTBa OpraHu3MoB — bubnunorexa [IOK
OHOIICHO3 https://m.edsoo.ru/863eb46a
26 OKOJIOTHYECKHUE CHUCTEMBI bubmuoreka [{OK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHbIE TIOKa3aTeNN IKOCUCTEMBI.
27 DKOJIOTUYECKUE TUPAMUIBI bubmmorexa [TOK
. DAMHIEL. https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocucteM. Cykueccus
28 [IpupoaHbie SKOCUCTEMBI
29 AHTPOIOr€HHbIE 3KOCUCTEMBI




30 buocdepa — rnobanpHas | bubnuorexa [JOK
3KOCHCTEMA 3eMJTU https://m.edsoo.ru/863ebb5e
KonTtpoubnas paéoraNe2 mo teme
«CoolurecTBa u

31 IKO0JIOTHYECKHE CUCTEMbD» 1 bubmmorera [JOK

https://m.edsoo0.1u/863ebd16
3aKOHOMEPHOCTH CYIIECTBOBAHUS
6uocdepsl

32 UYenosedecTBO B Ouocdepe 3emim 1

1 CocymiecTBoBaHUE TPUPOBI U | bubnmnorexa [JOK
YEeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIit ypok. O000IIEHHE TEMBI

34 «Co00111eCTBa U DKOJIOTHUYECKHUE 1
CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOTI'PAMMBbBI

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTe/IbHOW NPOrPaMMBbI CpelHero 001ero 00pa3oBaHus

ChopMHUpPOBAaHHOCTh 3HAHMM O MECTE M POJHM OWOJOTHH B CUCTEME
HAYYHOTO 3HAHMS €CTECTBEHHBIX HayK, B (POPMUPOBAHIH COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MUPAa M HAYYHOTO MHPOBO33PEHUS; O
BKJIAJICc POCCHUCKHX M 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B Pa3BUTHE
Ouosnoruy; (QyHKIMOHAIBLHON TPaMOTHOCTH 4YeJIOBEKa MJisi PEIICHUS

KU3HCHHBIX 3aJa4

YMeHHue pacKphIBaTh COJACpXKAHWE OHMOJIOTHYECKHX TEPMHHOB U
HOHATHUH: KHU3Hb, KJIETKA, OPraHU3M; MeTa0oiIu3M (OOMEH BELECTB U
IpEeBpalleHNe DJHEPruM), TI'OMEOcTa3 (camMOperyJsuus), ypOoBHEBas
OpraHu3alysl KUBBIX CHUCTEM, CAMOBOCIIPOM3BEICHUE (PENpOayKIHs),

HaCJICACTBEHHOCTb, UBMCHYUBOCTD, POCT U Pa3BUTHE

YMmenue uznaratb OHOJOTMYECKHE TEOPUH (KJIETOYHAsl, XPOMOCOMHAA,
MyTarmonHas), 3akousl (I'. Mennens, T. Moprana, H.. BaBusiosa) u
yueHus (0 IEHTpaXx MHOrooOpaszus M MPOUCXOKICHHUS KyJIbTYPHBIX
pacrenuii H.W. BaBusnosa), onpenesnars rpaHUlbl UX TPUMEHUMOCTH K

JKUBBIM CHCTEMaM

YMeHue BIaAeTh METOJAMH HAyYHOTO TIO3HAHMUS B OHMOJIOTUH
(HabmoJileHHe M ONMCAaHUE >KUBBIX CHUCTEM, IPOLIECCOB U SBICHMIA;
OpraHM3alusi W I[pOBEJEHUE OHOJIOrMYECKOr0  SKCIEpUMEHTA,
BBIJIBUOKEHUE  TUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXIY
UCCJIETyEeMbIMU BEJIMYMHAMHU, OOBSICHEHHE TOJIYUYEHHBIX PE3yJIbTaTOB,
UCIIOJIb30BAHHBIX HAy4HBIX IIOHATHM, TEOPUH U 3aKOHOB; yMEHHUE

ACJIaTh BBIBOABI HA OCHOBAHUHU ITOJTYYCHHBIX peBynBTaTOB)

10 KIIACC

Kon
MpPOBEPSIEMOr0
pe3yiabTarTa

1

2

3

4

5

VYmMmenne BBIACIIATE CYHICCTBCHHBIC IIPU3HAKKW BHPYCOB, KIICTOK
OPOKAPUOT U OYKApHUOT, OJHOKIETOYHBIX U MHOTOKJIETOYHBIX
OpTraHW3MOB; OCOOCHHOCTHM  TPOIECCOB OOMEHa  BEHIECTB W
MpeBpalleHrsl dHEPTHH B KIETKe, (OTOCHHTE3a, MIACTHYECKOTO H
9HEPreTU4YecKoro  OOMEHa,  XEMOCHHTE3a,  MHTO3a,  Meio3a,
OIJIOAOTBOPCHUA, Pa3MHOKCHHA, UHAWBUYaAaJIbHOT'O PasBUTHUA

opranusma (OHTOTeHe3)




YMeHue IMPUMCHATDb IMOJIYYCHHBIC 3HaHUA JIIA 00BSACHEHUS

OMOJIOrMYECKUX MPOLIECCOB U SBJICHUH, MJI1 MPUHATUS MPAKTUYECKUX
pelLeHHii B MOBCEIHEBHOM KHU3HM B LIESIX o0ecrieyeHHs 0€301MacHOCTH
CBOETO 37I0POBbS U 370POBbs OKPY>KAIOIIUX JIFOJIeH, COOIIOIEHUSI HOPM
rPaMOTHOIO TIOBEIEHUS B  OKpY’Karolleh

MPUPOJHON  CpeJe;

IIOHUMAaHUuC HeO6XOI[I/IMOCTI/I HCIIOJIB30BaHUA ,I[OCTI/I)KCHI/Iﬁ

COBPEMEHHOW OHMOJIIOTUM W OWOTEXHOJIOTUH Ui PalMOHAIBHOTO

MMPpUPOIOIIOIb30BAHUA

YMeHue pemarb 3J€MEHTapHble T€HETHYECKHWE 3aJaud Ha MOHO- U
TUTUOPHUIHOE CKPEIIUBAaHUE, CIECIUIEHHOE HACIEeIOBAaHUE; COCTABISATh
CXEMbl ~ MOHOTHOPHJIHOTO

CKpCUIMBAHUA JJIA MMpCACKa3aHuA

HacCJICJOBAaHUS MPU3HAKOB Y OPpTaHU3MOB

VYMeHHE BHIIOJIHATH J'Ia60paTOpHLIe U [PAKTHUYCCKUC pa60TBI,

coOnrofarh mpaBwia Opu paboTe ¢ y4eOHbIM U J1a0OpPaTOPHBIM

00opyaoBaHUEM

YMeHne KPUTHUECKU OIEHUBATh U HWHTEPIPETHPOBATH MH(GOPMAIUIO
OMOJIOrMYECKOro COJEPKaHus, BKIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHUS
U3 pazauuHbIX UcTOYHUKOB (CMU, Hay4YHO-IOMYJIsIpHBIE MaTepUasbl);
STHUYECKHE AaCHeKThl COBPEMEHHBIX MHCCJIEeOBaHUN B OHOJIOTHH,

MCIUIINHC, OHMOTEXHOJIOTHH

10

YMeHue co3liaBaTh COOCTBEHHBIC MHCHMEHHBIC U YCTHBIE COOOIICHUS,
000011251 OMOJIOTHIECKYI0 HHPOPMAIHIO U3 HECKOJIBKUX NCTOYHHKOB,

T'paMOTHO HUCIIOJIb30BATh MOHATUMHBIN arrmapar OHOJIOrUH

11 KIIACC

Kon
NpoBepPsIeMOro
pe3yJbTarTa

IIpoBepsiemble NpeaMeTHBIE Pe3YJILTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTeIbLHON MPOrPaMMBbI CPeTHET0 00IIIEro 00pa3oBaHuUsI

CdopmupoBaHHOCTH 3HAHWUN O MECTe U POJM OHOJIOTUU B CHCTEME
HAYYHOT'O 3HAHHS €CTECTBEHHBIX HAYK, B (DOPMUPOBAHHH COBPEMEHHOM
€CTECTBCHHO-HAYYHON KapTHHBI MUPAa M HAYYHOTO MHUPOBO33PEHUS; O
BKJIJIC POCCHHCKUX W 3apyOeXHBIX YYEHBIX-OMOJIOTOB B pa3BHTHE
ownonoruu; (HYHKIIMOHAILHOW TPAMOTHOCTH YEJIOBEKA IS PEIICHUs

JKM3HCHHBIX 3aJa4

Vmenue PAaCKpbIBATh COACPIKAHUC OMOJOrMYECKUX TCPMHUHOB H

TOHATHH: BUJ, TIOIYJISAIIHWA, I‘GHO(i)OHI[, OBOJIONUA, JBUKYIIHUEC CHUJIbI




(dakTopsr) ABOJTIOINH, MPUCTIOCOOICHHOCTD OpraHU3MOB,
BUI000pa30BaHUeE, IKOJIOTHUECKHUE (bakTopsI, IKOCUCTEMA,
MIPOYLIEHTHI, KOHCYMEHTHI, PEAYLEHTHI, enu MUTaHUS,

IKOJIOTUYECKasl MUpaMuia, OMOTeoIieHo3, ornochepa

YMmeHnue uznaraTb OMOJIOTHYECKUE TEOpHH (IBOJIOIMOHHAS Teopus Y.
JlapBuHa,  CHHTETHYecKass  TEOpHUs  DSBOJIIOLIMH), 3aKOHBl U
3aKOHOMepHOCTH (3apojsiieBoro cxoncrtsa K.M. bapa, yepenosanus
IJIaBHBIX HamnpasieHud u nyrtei spomonuu A.H. CeBepriosa, yueHus o
o6uochepe B.M. Bepuaackoro), ompenensitb  TIpaHUIBl  HX

MPUMCHHUMOCTHU K JXUBBIM CUCTEMaM

YMeHue BIaAeTh METOJAaMH HAy4YHOTO II03HAHHS B OWOJIOTHH
(HaOmro/leHNEe W OINMCAHUE >KUBBIX CHUCTEM, IPOIECCOB U SIBICHUH;
OpraHm3anusi ¥ TpOBEACHHE OHMOJOTHYECKOr0  AKCIEPUMEHTA,
BBIBIDKGHWE  TUIOTE3bl;  BBIABICHHEC  3aBHCHUMOCTH  MEXIY
UCCIIeTyeMbIMU BEIMYMHAMH, OOBSICHEHHE TIOMYyYEHHBIX PE3yJIbTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHSITHHA, TCOPHH W 3aKOHOB, yMCHHE

ACJIaTh BBIBOJAbBI HA OCHOBAHUU MOJTYYCHHBIX pGSyJII)TaTOB)

Ymenue BBIJICTISITh CYIIIECTBCHHbBIE MPU3HAKU CTpOCHUS
OMOJIOTMYECKUX OOBEKTOB: BHUJOB, MOMYJSAIHUM, POAYLEHTOB,
KOHCYMEHTOB,  PEIyLIEHTOB,  OWOTCOLEHO30B M  DKOCHUCTEM;
0COOEHHOCTH MIPOIIECCOB HACJICJICTBEHHON U3MEHUYMBOCTH,
€CTECTBEHHOTO OTOOpa, BHI0O0OPAa30BaHHS, IMPUCTIOCOOIICHHOCTH
OpPraHU3MOB, JCHCTBUS DKOJOTHUECKUX (DAKTOPOB HAa OpPraHU3MBEI,
MIepPEeHOCa BEIICCTB U MTOTOKA SHEPTUU B IKOCHCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHHUH B DKOCHCTEMax CBOCH MECTHOCTH, KPYTOBOPOTA BEIIECTB H

OMOre0OXMMHYECKHUX IUKJIOB B Onochepe

YMenue MNPUMCHATH MOJTY4YCHHBIC 3HaHUA JIIsL 00BSICHEHHUS
OMOJIOTMYECKHUX TMPOILIECCOB U SBICHUM, IS MPUHITHS MPAKTHUYECKUX
pelIeHni B MOBCEHEBHON KU3HU B LIEAX oOecrneueHus: 6€30MacHOCTH
CBOETO 3/I0POBbS U 37I0POBbSI OKPY>KAIOLIHX JIIOJIEH, COOMI0IEHUS] HOPM
rpaMOTHOTO TOBEACHUA B  OKPYXaIIIeHd MNPUPOJAHON  Cpee;
IIOHUMAaHHuEC HGO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA IIOCTI/I)KGHI/Iﬁ

COBpCMeHHOﬁ OHOJIOrUH JJIA palliOHAJIbHOT'O IIPUPOAO0II0JIb30BaAHUS

Vmenue peuiaTtb 3JICMCHTAPHBIC OMOJIOrHYECKHE 3aga4u, COCTaBJIATH

CXCMBI IICPEHOCA BCUICCTB U SHCPTHUU B DKOCUCTECMAX (I_IGHI/I HI/ITaHI/IH)

VYMeHHe BBIIONHATH JIAOOpAaTOpHBIE W  MNpPaKTHYECKHe paloTHl,
coOmonarh mpaBwia Tpu pabore C¢ ydyeOHBIM U JTa0OpaTOPHBIM

o0opyoBaHHEM




YMeHne KpUTHUECKH OIEHUBATh U WHTEPIPETHPOBATH MHGOPMAIUIO
OHMOJIOTYECKOTO COJICP)KaHUS, BKITFOYAOIIYIO TICEBJIOHAYYHBIC 3HAHUS

U3 pa3nuuHblX ucToyHNkoB (CMU, Hay4HO-IOMYJIsIpHBIE MaTepHalbl);

? paccMaTpuBaTh rII00ATBHBIC IKOJIOTHYECKHE POOIEeMBI
COBPEMEHHOCTH, (hOPMHUPOBATH MO OTHOIIECHHUIO K HUM COOCTBEHHYIO
MO3UIUIO
YMeHue co3naBath COOCTBEHHBIC MMMCHbMEHHBIE U YCTHBIC COOOIICHMS,
10 000011251 OMOJIOTHUECKYI0 UH(POPMAIMIO U3 HECKOIbKUX MCTOYHUKOB,

IrpaMOTHO HCITIO0JIB30BAaTh MMOHATHHHBIN arrmapar OHOJIOTHHU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIeMeHT CoOiep:KaAHUS

buonorus xak Hayka

1.1

buonorus — Hayka o xuBoW mnpupoxae. Poibp Oumomormu B (HOPMHUPOBAHHH

COBPEMEHHOW HAay4YHOH KapTUHBI Mupa. CUCTEeMa OMOJIOTUIECKUX HAYK

1.2

Mertoabl MO3HaHMUS XUBOW MNPUPOAbI (HAOIIOAEHUE, SKCIEPUMEHT, ONUCAHHE,
U3MEpeHue, KiIacCupuKanus, MOJSINPOBAaHUE, CTaTHUCTUYecKas o0pabdoTka

JTAHHBIX )

’KuBble cuCTEMBI U UX opraHu3anus

2.1

Xusble cucrembl (OMOCHCTEMBI) Kak MpeaMmeT u3ydeHusi Oumonoruu. CBoMCTBa

OMOCUCTEM U UX pa3zHOOOpa3ue

2.2

ypOBHI/I opraHmu3anun ouocucrem: MOJ'IeKyJI}IpHO-FeHeTI/I‘-ICCKHﬁ, KJ'IGTO‘-IHBII‘/’I,

OpraHU3MEHHBIN, TOMYJIAIIMOHHO-BUI0BOM, SKOCUCTEMHBIN, OMoc(epHbIi

XHUMHUYECKUHN COCTAB U CTPOEHUE KIIETKU

3.1

XUMUYECKUH COCTaB KJIETKHM. XHMHUYECKHE DJIEMEHTBhI: MAaKpPOJJIEMEHTHI,
MHKpOdJIEMEHTBI. Boma u MuHepanbHble BemecTBa. @DOyHKIMU BOIAbI U

MUHEpaJIbHBIX BEIIEeCTB B KieTKe. [lomnepkanne ocMoTHyeckoro 0ainaHca

32

benku. CoctaB u crpoeHHE OEIKOB. AMHHOKHCIOTHI — MOHOMEpPHI OEJIKOB.
He3zameHuMble M 3aMEHMMbIE AMHUHOKHCIOTBL. AMHHOKUCIOTHBIM COCTaB.
YPpOBHH CTPYKTYpPHI O€IKOBOI MOJIEKYJIbI (IEpBUYHASL, BTOPUYHAS, TPETHYHAS U
YeTBEPTUYHAsA CTPYKTypa). XHUMHUYecKHe CcBoiicTBa OenkoB. buonorunyeckue
GbyHKIMN OEIKOB.

®depmeHTHl — OHooruyeckue kartamusaTopbl. CTpoeHue (epMmeHTa: aKTUBHBIN
HeHTp, cyOcTtpatHas crneunduyHoctb. Kodepmentsl. Burtamuubl. Otinnuuns

(EepPMEHTOB OT HEOPTAHHMUYECKUX KATAIU3aTOPOB

33

YrneBoabl: MOHOcaxapuabl (TIrOK03a, prdo3a U Ae30KCUpruO03a), aucaxapuibl
(caxapos3a, JlakTo3a) W TMOJUcaxapuabl (Kpaxmaa, TJIWKOTEH, IIeJIII0JI03a).
buonornueckue GyHKIIMU YTIEBOJIOB.

Jlunuper:  Tpurmuuepunsl,  crepounsl,  docomunuasl.  ['mapodunbHO-
ruipooOHble cBoWcTBa. buonormueckue ¢GyHkimu JwmnuaoB. CpaBHEHUE

YTJI€BOIAOB, OEJIKOB U JIMIIUA0B KaK UCTOYHHUKOB SHEPTHUU
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Hyxkneunoseie kucnotel: JJHK u PHK. Hykieotuasl — MOHOMEpBI HYKJIEMHOBBIX
kucinotr. Crpoenne u ¢ynkmmu JIHK. Crpoenme um ¢ynkmun PHK. ATO:

CTpoeHue U (PYyHKIIUU

3.5

[Mutonorus — Hayka o kietke. Knerounas reopus. MeTopl n3y4eHUs KIETOK

3.6

Knerka kak nenoctHas xuBas cucrema. OOuue NMpU3HAKM KIETOK: 3aMKHYTas
HapyxHast mMemOpaHna, moiekyiasl JIHK kak reneruueckuii ammapar, cucrema

cuHTe3a Oelka

3.7

Tunsl kIeTOK: yKapuoTHyeckass u npokapuornyeckas. OCOOEHHOCTU CTPOEHUS
npokapuoTuyeckon  kimetku. Kierounas crenka Oaktepumil.  CtpoeHme
9YKApUOTHUUECKOH KiIeTKH. OCHOBHbBIE OTJIMYMS PACTUTEIbHOM, >KUBOTHOM M

TpUOHOM KIIETKH

3.8

IloBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAsl CTEHKA, IJIMKOKAJIUKC, HX
¢yskumu. [InazmaTtrueckas meMOpaHa, e€ cBoiicTBa U pyHkuuu. L{utornasma u eé
opranousl. OqHOMEMOpaHHbIE OPraHOMBI KJIETKU: SHAOIIa3MaTHYeCcKas CeThb
(BIIC), ammapar ['ombmxu, nu3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KJICTKH:
MUTOXOHAPUH, IIacTuabl. [IpoucxoxkieHne MHUTOXOHJAPUN W IUIacTHI. Buabl
wiactua. HememOpaHHbIE OpraHoOHIIBI KJIETKH: PUOOCOMBI, KJIETOUHBIA IIEHTD,

PECHUYKHU, KTYTHUKH. qDYHKIII/II/I OpPraHona0B KIICTKH. Bximrouenns

3.9

Snpo — perynsTopHbIi HeHTp KieTkH. CTpoeHue spa: siiepHas 000J0dKa,

KapuoIuiasmMa, XpoMaTuH, AJAPbIIIKO. XpOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKEC

H(PI?»HCI[CHTGJIBHOCTL KJICTKHN

4.1

OOmeH BemiecTB, WM MeTa0ONM3M. AccUMMISAIUS (TUTacTUYECKUil oOMEeH) U
TUCCUMUIISAIUS (PHEPreTHUeCKUd OOMEH) — JBE CTOPOHBI E€IMHOTO IMpoliecca
MeTabosm3ma. Tumbl oOMeHa BEmIeCTB: aBTOTPO(MHBIA M reTepoTpodHbIid. Posb

(bepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAIIEHIH YHEPTHU B KIETKE

4.2

dotocunre3. CBeroBas u TeMHOBas (a3bl porocunTesa. Peakiuu poTocunresa.
OddexTuBHOCTL PoTOCHHTE3a. 3HaUeHHE (OTOCHUHTE3a Ul KU3HM Ha 3emJe.
Bnusiaue ycnoBuwii cpenbl Ha (OTOCHHTE3 W CHOCOOBI TOBBILICHHS €TO
IPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XemocuHTe3. XEMOCHUHTE3HUpYIOLIME OaKTepuH. 3HAu€HHE XEMOCHHTE3a [UIs

JKA3HU Ha 3emie

4.3

DHepreTH4eckuii oOMeH B KieTKe. PacimerieHne BeIIECTB, BBIJICICHUE H
aKKyMYyJIUPDOBAaHHE OJHEPrUM B KIETKE. OTambl HSHEPreTHYECKOro oOMeHa.
I'mukonus. bpoxenue u ero Buibl. KuciopoaHoe OKHCIEHUE, WIH KIETOYHOE

nprxanue. DPPEeKTUBHOCTD YHEPTETUIECKOTO OOMEHa

4.4

Peakiiun matpuuHoro cuntesa. ['enernueckas unpopmanus u JAHK. Peanuzauus




reHeTHYeCKOl HWH(pOpManuu B KIETKe. ['eHeTHYeckuié KOJ M €ro CBOMCTBA.
Tpanckpunuus — matpuunblii cuHre3 PHK. Tpancmsiuust — 6uocunres Oenka.

KoaupoBanue amuHokucaoT. Posib pubocom B GnocuHTe3e Oeka

4.5

Hexnerounsie ¢Gopmbl xu3Hu — BHUpYyChl. Mctopus otkpeiTus Bupycos (..
WBanoBckuii). OcCOOEHHOCTH CTPOEHHUS M JKU3HEAEATEIBHOCTH BUPYCOB.
baktepuodaru. bone3nu pacTeHuid, >KUBOTHBIX M 4YEJIOBEKa, BBI3bIBAEMbIE
Bupycamu. Bupyc nmmynozaeduuura yenoseka (BHUY) — Bo3dyaurens CIIN/a.

[IpodunakTuka pacnpocTpaHeHUsI BUPYCHBIX 3a00J1€BaHUI

PaszmHoxenue u WHIAWBUAYAJIBHOC PAa3BUTUC OPTraHU3MOB

5.1

Knerounslii 1K, WM KU3HEHHBIM MHKI KIeTKU. WHTepdasza u MuUTO3.
[Ipouieccrl, npotekaromnye B uHTepdase. Permkanus — peakuuss MaTpUuIHOTO
cureza JIHK. Crpoenue xpomocoM. XpoMOCOMHBIN Habop — KapHOTHIL
JMmiouaHbli W TaIUIOWAHBIA ~ XPOMOCOMHBIE  HAaOOpBL.  XPOMATHIIBI.
[uronoruyeckue OCHOBBI Pa3MHOXKEHUS W HWHAUBUAYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne wimetkn — wmuto3. Craaum muto3za. [Iporeccel, mpoucxondiiue Ha

Pa3HbIX CTAAUAX MUTO34d. buonorundyecknii CMBICIT MUTO3a

5.2

@®opMBbI pa3MHOKEHHsI OpPTaHU3MOB: Oecrojoe W mojoBoe. Bumel Gecmoioro
pasMHOXEHHUsS: JIefIeHHEe HaJBO€, IOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX,
CTIIopooOpa3oBaHue, BEreTaTHBHOE pa3MHOXKCHHE. HckyccTBeHHOE

KIIOHMPOBAHUC OPraHU3MOB, €0 3HAUCHUC IJIs CCIICKINN

5.3

[TonoBoe pa3MHOXeHHE, €er0 OTINYHUSA OT OEeCHOI0ro.
Metio3. Cramuu wmeiioza. [lpomeccsl, mpoucxomsiue Ha CTaAusIX Meno3a.
IloBenenne xpomocom B Meio3ze. Kpoccunrosep. buonornueckuii cMbica U

3HayeHHe Melo3a

5.4

["ameTorenes — nmporecc oOpa3oBaHMs MOJOBBIX KJIETOK Yy >KUBOTHBIX. [loy0OBBIE
JKeJe3bl: CEMEHHUKH U AnYHUKU. OOpa3oBaHHE M Pa3BUTUE MOJOBBIX KJIETOK —
raMmer (CrepMaro3ous, SUleKIeTka) — cepmaToreHe3 u ooreHe3. OcCoOeHHOCTH

CTPOCHUA SIAIEKJICTOK U CIICpMATO30UI0B. OHHOI{OTBOpeHI/IC. HapTeHoreHe3

5.5

WnpuBuayanbHoe — pa3BuTHEe  (OHTOreHe3).  OMOpHOHAIBHOE  pa3BUTHE
(amOpuorenes). Drarbl SMOPUOHATBLHOTO PA3BUTHUS Y MO3BOHOYHBIX KUBOTHBIX:
npoOneHue, racTpyisiuus, oprasoreres. ITocramOpuoHansHOe pa3BuThe. Tumbl
MIOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsiMOe, HempsiMoe (IMuuHO4yHOe). BnusiHue
Cpebl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
YPOJICTBA.

Poct u pa3zButue pactenuil. OHTOreHe3 BETKOBOI'O PaCTEHUs: CTPOECHUE CEMEHH,

CTaluu pa3BUTHUA

HaCHeI[CTBCHHOCTB U USMCHYUBOCTb OPIraHM3MOB




6.1

[Ipeamer u 3agaun reHeTuku. Micropus pa3BuTHsl TeHETHUKU. Bkian poccuiickux
U 3apyOeXHBIX YUY€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEeHETUKH
(TMOpUIOTOTUYECKHA, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETHUECKHIA ).
OcCHOBHBIE TCHETHYECKUE TOHATHA. | eHeTHYeCKass CHMBOJIMKA, UCIIOJIb3yeMas B

CXeMax CKpelUBaHUI

6.2

3aKOHOMEPHOCTH HAacCJEeIOBaHMs TPU3HAKOB, yCTaHOBJIEeHHble [. MeHaenem.
MoHOTHOPHIHOE CKpelIMBaHUE. 3aKOH eAMHO00pasus THOPHIOB TIEPBOTO
nokosneHus. [lpaBuiio JOMUHUpOBaHUS. 3aKOH pacIICIUICHUs MPU3HAKOB.
I'mnoresa unctorsl ramet. [loHOE M HEMOJHOE TOMUHHUPOBAHUE.

JluruOpuaHoe CKpemMBaHue. 3aKOH HE3aBUCHMOTO HACIICIOBAHHS MPH3HAKOB.
[{uToreHeTnyeckue OCHOBBI JAUTHOPUIAHOIO CKpEHIMBAHMS. AHaJIU3UPYIOLIEe
ckpenuBanue.  Mcmonp3oBaHWE — aHANIM3UPYIOMIETO  CKPEUIMBAHMUS — JJIA

OIIPEACIICHUS TCHOTUIIA ocobu

6.3

CuerieHHoe HacnefoBaHue npusHakoB. Pabota T. Moprana no cuerjieHHOMY
HacleA0OBaHUI TeHoB. Hapymienwe cuemieHus T'e€HOB B PE3yJbTaTe
KpPOCCUHIOBepa. XpOMOCOMHAsi TEOpHsl HAacleACTBEHHOCTH. [eHeTnueckue
KapThL.

I'enetnka moma. XpoMOCOMHOE ONpefeNeHHe IMojla. AyTOCOMBI M TIOJIOBBIE
XPpOMOCOMEIL. I'omorameTHele © TeTCpOraMEeTHLIC OpPIraHU3MBI. HaCHe,Z[OBaHI/IG

MMPU3HAKOB, CICIUVICHHBIX C ITOJIOM

6.4

W3meHunBOCTb. BuABl M3MEHUYMBOCTH: HEHACJICICTBEHHAs U HACIIEICTBEHHAs.
Pone  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJIU(UKAIIMOHHON HW3MEHYMBOCTH. BapualuoHHBI psag M BapUallMOHHAs
kpuBas. Hopma peaknmm npusHaka. KoinyecTBeHHbIE W Ka4eCTBEHHBIE

IMPU3HAKH U UX HOPpMaA PCAKIINU. CBolicTBa MOHH(bHKaHHOHHOﬁ HU3MCHYHNBOCTHU

6.5

HacnenctBeHHas, wWiM TE€HOTMIMYECKas, W3MEHYMBOCTb. KomOuHaTHBHas
W3MEHYMBOCTh. Melio3 U TOJIOBOWM Ipolecc — OCHOBA KOMOMHATHBHOMN
U3MEHYMBOCTU. MyTalMoHHas W3MeHYnMBOCTh. Kiaccuukamus MyTauui:
T€HHBbIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NpUYMHBI MyTaluii. MyTareHHble
¢akTopsl. 3aKOH TOMOJIOTHYECKUX PAZOB B HacleACTBeHHON n3MeHunBocty H.1.

BaswmiioBa

6.6

I'enetuka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl TE€HETUKH
YenoBeKa: TeHeaNoOTHYeCKuil, OJIM3HEIIOBBIH, [IUTOTEHETUYECKUH,
OMOXMMMUYECKUN, MOJEKyJIsIpHO-reHeTndeckuii. CoBpeMEHHOE OIpesesieHue
TE€HOTHIIA: TIOJITHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHUCIIE C
momonipto III[P-ananu3a. HacnencrBenHple 3a0ojieBaHUs 4YedoBeKa: TCHHBIC

6osie3HH, 0OJIE3HU C HACIEACTBEHHON NPENpacroyioKEHHOCThI0, XPOMOCOMHBIE




oonesnu. ComaTHUecKHe U TCHCPATUBHLIC MYTAIlUU. HpI/IHI_II/IHBI 3A0POBOI0
06pa3a KU3HHU, JHArHOCTHUKH, HpO(bI/IJ'IaKTI/IKI/I N JICUCHUSA TCHCTUYCCKUX
0OJIe3HEH. MeauKo-TeHETUUECKOe KOHCYJIbTUPOBAHUC. 3HadeHue MEIUITUHCKOM

TFCHCTUKHU B MIPCAOTBpAIICHUN U JICUCHUH IT'CHCTHUYCCKUX 3a00JI¢BaHNH YeJIOBEKa

CGJ’IGKHI/IH OpraHnu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuusi Kak Hayka U IIPOLECC. 3apOXKIECHUE CENEKIMU M JOMECTHKAIMs.
VYuenne H.M. BaBunoBa o0 1eHTpaXx TMPOUCXOXKICHUS M MHOToo0pasus
KyJbTYpHBIX pacTeHui. LIeHTpbl MpOoUCXOXKACHUS TOMAIHUX >KUBOTHBIX. CopT,

nopozaa, miraMm

7.2

CoBpeMeHHbIE METOJbl CeJIEKIMU. MaccoBbIi M MHAMBUAYAJIbHBIH OTOOpHI B
CEJIEKIIMM pPAcTeHUH M KMBOTHBIX. OlleHKa sKcTepbepa. bim3koponacTBeHHOE
CKpeuBaHue — HMHOpuAMHI. Yuctas nuHusA. CKpelMBaHUE YHCTHIX JUHHM.
I'ereposuc, unu rudpunnas cuia. HepoacTBeHHOE cKpeliBaHue — ayTOPUAMHT.
Otnanénnas rubpuamsanuss U e€ ycrnexu. VICKycCTBEHHBIH MyTareHe3 u
[IOJIyYE€HUE TIOJIUIUIONAOB. JIOCTMIKEHUS CEJNEKIMM PACTCHWM, >XMBOTHBIX U

MUKpPOOPIraHU3MOB

7.3

buorexHonorus kak oOTpaciab IPOU3BOJACTBA. ['€HHas MHXEHEpUs. OTallbl
co3nanus pexkomOuHaHTHOM JIHK wu Tpancrennbix opranusmon. Kietounas
nHxeHepuss.  Kierounele  KyiabTypbl. MUKpPOKJIOHAJIbHOE  Pa3sMHOKEHUE
pacrenuii. KioHupoBaHHE BBICOKOMPOIYKTHUBHBIX  CEJIbCKOXO3AMCTBEHHBIX
OpPraHU3MOB. DKOJOTHMYECKHEe M 3THdeckue mnpobiembl. MO — reHeTmuecku

MO,I[I/I(i)I/II_II/IpOBaHHBIe OpraHU3Mbl

11 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

DBOIOMOHHAS OUOJIOTHS

1.1

DBOJIIOLIMOHHAS TeOpus U €€ MECTO B OMOJIOTHH.

CBuzetrensctBa  3BoMOIMM.  llajmeoHTonoruyeckue:  IMOCIEIOBATEIBHOCTD
HOSIBJICHUS] BUIOB B IAJICOHTOJIOTHYECKOW JICTONHCH, IEpeXoaHble (HopMBbl.
buoreorpaguueckue: cxoncTtBo M paznuuue ¢ayH u  (IOp MATEPUKOB U
OCTPOBOB. OMOPUOJIOTMYECKUE: CXO/ICTBA U Pa3INyus SMOPUOHOB Pa3HBIX BHUJIOB
MO3BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHUE: T'OMOJIOTMYHBIC, AHAJIOTUYHBIE,
PYIMMEHTapHBIE OpPTaHbl, aTaBU3MbL. MOJEKYISIpPHO-OMOXUMHUYECKHE: CXOJICTBO

MCXaHU3MOB HACJICACTBCHHOCTHM M OCHOBHBIX META00INYECKHUX HYTGI;'I Y BCECX




OpraHnu3MoOB

1.2

OpomouronHass  teopuss Y.  [lapBuna. IIpeanocbulki  BO3HUKHOBEHHUS
JapBUHU3MA. JIBWOKYIIWE CWIIBI SBONIONUH BHIOB 10 [lapBuHYy (M30BITOYHOE
Pa3sMHOXEHHUE IIPU OIPAHUYEHHOCTU PECYPCOB, HEONPEAEIEHHAA U3MEHUUBOCTD,

6opb0Oa 3a CylecTBOBaHHUE, ECTECTBEHHBII 0TOOD)

1.3

Cunretnueckast Tteopust s3Bomouuu (CTD) u  OCHOBHBIE €€ TOJOXKEHUS.

MuxkponsBosmrorus. [Tonmynsmus Kak eTMHAIA BUAA W SBOJTIOINN

1.4

JBwxymue cuibl ((pakTopbl) SBOJNIOLMU BUIOB B HIpupoae. MyTalMOHHBIN
nporecc ¥ KOMOMHATHBHAsT M3MEHYMBOCTh. llomynsiiMoHHBIE BOJHBI U Jpeid
reHoB. M3onsauus u murpanus. EctecTBeHHBI 0TOOp — HampaBisonuil ¢hakTop
sBOMIOLMHU. DPOPMBI €CTECTBEHHOTO 0TOOPA.

[Iprcnoco0IeHHOCT, OpPraHU3MOB Kak pe3ynbTarT dBoyiouuu. [Ipumepst
IpUCHoco0IeHNH Y OpraHu3MoB. ApoMop(O3bl U UAHOATANTALINH.

Bun u Bunoo6pazosanue. Kpurepun Buaa. OcHOBHBIE (hOPMBI BHI000pa30BaHU:

reorpauueckoe, IKOJIOTHIECKOe

1.5

MaKpOBBOJ'II-OI_[I/IH. (DOpMBI OBOJIFOIINHA: (bHHCTH‘leCKaH, JUBCPICHTHA,

KOHBEpreHTHasl, napaienbHas. HeoOparuMocTs 3BOMIONMN

Bo3HUKHOBEHNE U pa3BUTHE KU3HU Ha 3eMIe

2.1

JloHayuHble IpeACTaBICHUS O 3apOKACHUM KU3HHM. HaydHble runoressl
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: abHOoreHe3 M HaHcnepMusa. XHUMHUYecKas
ABOJIIOLMA. OKCIIEPUMEHTAIBHOE MOJATBEP)KJIEHUE XUMHYECKOW 3BOJIOLUU.
Havanphbie sTansl Ounonornyeckoil spomoonuu. ['mmoresa PHK-mupa. IlepBoie

KJICTKHU 1 UX 3BOJIOLMA. cDOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII ’)KUBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emule mo spaMm M nepuogam. Karapxeil. Apxeickas u
mpotepo3oiickast dpbl. [lameosoiickass spa W €€ TEpHOIbl: KEeMOPUIMCKUH,
OPIOBUKCKUH, CUJIYPUMCKUM, JE€BOHCKHM, KaMEHHOYTOJIbHBIM, MEPMCKUM.
Me3so30lickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKUIA, MEJIOBOM.

Kaiinozoiickass 9pa u €€ mepuojbl:  MaJC€Or€HOBBIM,  HEOTCHOBBIMH,
aHTPOIIOI€HOBBIN. XapakTepUCTUKAa KJIMMara M TeOJIOTHYECKUX IPOLIECCOB.
OCHOBHBIE 3TaIbI 3BOJIIOLUN PACTUTEIHHOTO U KUBOTHOTO MUpPa. ApOMOP(O3bI y
pacTeHUd U KUBOTHbIX. [losiBNIEeHue, pacuBeT W BbIMUPAHUE TPYIIl >KUBBIX

OpraHu3MOB

23

Cucrema oOpraHu4eckoro Mupa Kak oOTpaxeHue -HBoytouud. OCHOBHbIE

CUCTCMATUYCCKUC I'PYIIIBI OPTaHU3MOB

24

SBOHIOI_II/ISI YCJI0BCKa. AHTpOHOJ’IOFI/I}I KaK HaykKa. Pa3zButue HpeI[CTaBJ'IeHI/Iﬁ 0




MPOMCXOXKJICHUU deJoBeka. Meroabl u3ydeHHs aHTpomoreHeza. CxojicTtBa u
pa3iuuus 4elioBeKa U )KMBOTHBIX. CUCTEMATHUECKOE MTOJI0KEHHIE YEITOBEKA.

JBmwxymue cwibl (hakTophl) aHTponorene3a. HacnencrBeHHass N3MEHYHBOCTh U
€CTeCTBeHHbII 0TOOp. OOIecTBEHHBIH 00pa3 XKWU3HU, U3TOTOBJICHHUE OPYAHIA

TpY/Zla, MBIIUICHHE, PEYb

2.5

OCHOBHBIE CTaIUM M BETBU D3BOJIONHMHM YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
ymensiid, Yenoexk mpaMoxomaumui, YenosBek Heanaepranbckuil, UYenosek
pazymHblii. Haxolku uCKOmaembIX OCTaHKOB, BpPEMs CYIIECTBOBaHUS, 00JIaCTh

pacnpocTpaHeHus, 00bEM FOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYIHs

2.6

YenoBeueckue packl. OCHOBHbIE OOJIBILIME pachl: eBpONEOoHIHas (eBpa3uiickas),
HErpo-aBCTpaJIONAHAs (3xBaTOpHANIbHASA), MOHTOJIOUIHAS (a3marcko-
amepuKkaHckas). UepTsl IPUCIIOCOOIEHHOCTH MPEICTaBUTENIEH YeI0BEYECKUX pac

K yCJIOBUSM CyllecTBOBaHMs. EAMHCTBO yenoBedeckux pac. Kputuka pacuzma

Opranu3Msbl 1 OKpyKarolas cpeaa

3.1

OKoJorusl Kak Hayka. 3aJladyd M paslienibl 3KOJOTMU. MeToJbl SKOJIOTMYECKUX
UCCIIeIOBaHUM. DKoornyeckoe MupoBo33penue. Cpeapl 0OUTaHUSI OPraHU3MOB:

BOAHAasA, HA3CMHO-BO3AylIHAsA, IOYBCHHAA, BHYTPUOPTaHU3MCHHAs

3.2

Okonornyeckne  ¢aktopsl. Krmaccudukanus — 3KOJIOrMYECKHX  (PaKTOPOB:
aOmoTnyeckne, OMOTHYECKME W aHTPOIOTeHHbIE. JleHCTBHE HSKOJOTMYECKUX

(bakTOpPOB Ha OPraHU3MBbI

3.3

AbunoTtnueckue (HakTophl: CBET, TeMIleparypa, BIaKHOCTh. DOTOMEPHOAM3M.
[IpucnocoOnenust OpraHU3MOB K  JIEHCTBUIO  aOMOTHYECKHX  (haKTOpPOB.

buonorunyeckue PUTMBI

3.4

buotnyeckue Qaxtopbl. Buabl OMOTHYECKMX B3aMMOJEHCTBHINA: KOHKYpPEHIIUS,
XMIIHUYECTBO, MApa3UTU3M, MYTyalu3M, KOMMEHCAJIM3M (Haxj1eOHUYECTBO,
KBAPTUPAHTCTBO),  aMEHCANIM3M,  HeiTpaiu3M. 3HaueHue  OMOTHYECKHX

B3aUMOJICHCTBUH ISl CYIIECTBOBAHUSI OPTaHU3MOB B ITPUPOTHBIX COOOIIECTBAX

3.5

DKOJIOTHUECKHE XapaKTCPUCTUKHU MOMMyJIAIHH. OcHOBHBIE IIOKa3aTCiIin
NOMMyJIAOUH: YHUCICHHOCTDb, IINIOTHOCTB, POXKIACMOCTb, CMCPTHOCTb, ITPHPOCT,

MuUrpanus. I[I/IHaMI/IKa YU CJICHHOCTH IIOIIYJIAIIMU U eé peryiaaud

COO6IIICCTB3. M 3KOJIOTMYCCKUC CUCTEMBI

4.1

CoolOmiectBo opraHuzMoB — OuoneHo3. CTpykTypel OHOIEHO3a: BHIOBas,
NpOCTpaHCTBEHHas, Tpoduueckas (mummesas). Buapl-momunanTel. CBsi3u B

OHOIIEHO3E

4.2

Okonoruyeckue cucreMbl  (9kocuctembl). [lonsitue 00 3kocucrteMe |




ouoreorieHo3e. DYHKIMOHATIbHBIE KOMIIOHEHTHl HKOCHUCTEMBI: TMPOIYICHTHI,
KOHCYMEHTBI, peyLeHTbl. KpyroBopoT BEIIECTB U IOTOK 3HEPIUU B IKOCUCTEME.
Tpoduueckue (mumeBbie) YpOBHU OKOCHCTeMbl. [luieBble 1emu ©W CETH.
OcHOBHBIE TIOKa3aTeNIM HSKOCHCTEMBI: OHMoMacca, MPOAYKIHA. DKOJIOTHYECKHE
MUPAMUJIBL:  MPOAYKIMHM, YHUCICHHOCTH, Ouomacchl. (CBOHCTBAa 3KOCUCTEM:

yCTOMUMBOCTB, caMoperyisiius, pazsutie. Cykieccus

4.3

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€pP U PEK. DKOCUCTEMA XBOMHOTO WU
IIMPOKOJINCTBEHHOTO JIeca.

AHTpPOIIOT€HHBIE 9KOCUCTEMBI. ATpPOIKOCHCTEMBI. YpOoskocucTeMsl.
Buonornueckoe u X034HCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobOpazue kak QakTtop ycrToiumBocTH dKocucTteM. CoxpaHeHHe

OMOJIOTUYECKOTo pa3HooOpa3us Ha 3emiie

4.4

VYuenue B.UM. Bepnaackoro o Owuocdepe. I'paHuipl, coctaB M CTpPyKTypa
ouoceprr. KuBoe BemectBo u ero ¢GyHkuuu. OcoOeHHOCTH OMOchephl Kak
rno0aJbHOM 3KOocUCTeMbl. JlMHamuyeckoe paBHOBeCME W oOOpaTHas CBsI3b B
ouocdepe. KpyroBopoTsl BemiecTB W OHOTCOXMMHYECKHE IHUKIIBI JJIEMEHTOB

(yrnepona, azora). 30HaIBLHOCTH OMochepbl. OCHOBHBIC OMOMBI CYIITH

4.5

YenoseuecTBO B Omochepe 3emin. AHTPOINOTEHHbIE M3MEHEHHs] B Ouocdepe.
['moGanpHbIE YKOJIOTHYECKUE TPOOIIEMBI.
OcHOBa palMOHAIBHOTO  YIpPABICHUS MPUPOJAHBIMH pecypcaMd U UX

ucnosnb3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa MPUPOIbI




YYEBHO-METOANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

I.1. [Ipukaz MunucrepcTtBa mnpocBenieHus Poccuiickoir @enepamuu ot
21.09.2022 r. Ne 858 «OO0 ytBepxkiaeHuu (eaepalbHOro MEpPedHs YYEOHHKOB,
JOMYIIEHHBIX K MCIOJIb30BAHUIO MPU PeaM3alMi MMEIOUIUX TOCYIapCTBEHHYIO
aKKpEeAUTAIMIO 00pa30BaTENIbHBIX MPOrpaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO
oOmiero, cpeaHero oOmero oOpa3oBaHMsI OpraHU3AIUSAMHU, OCYIIECTBISIIOIIUMU
o0pa3oBaTeNbHyI0  JIEATENbHOCTh U  YCTAHOBJIEHHUS  MPENEIbHOTO  CpOKa
MCIIOJIb30BaHUS UCKITIOUCHHBIX Y4eOHUKOBY.( HOBBIN DITY No 858).
«3natensctBO «IIpocBemenue» (buonorus. 10-11 knacc «JIMHUS KU3HWY,

aBTopel: B. B. [Taceunuk I'. T'. lIsenioB T. M. Edpumona

METOAUYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

®enepanbHas paboyas mporpamma 1o yudeOHomy mnpeamety «buonorus»
OCHOBHOrO o0miero oOpa3oBanusa, PenepanbHas paboyas mporpamma 1o
yyebHOMYy mnpenmetry «buonorus» (06a30BbIE  ypOBEHB) CpEIHEro  OOIIEro
obpazoBanus, enepanbHas pabouas mnporpamMma 10 Yy4eOHOMY MpeaMeTy
«buonorus» (yriy0iaeHHbIN YPOBEHB) cpeHero ooiero oopa3oBaHus pa3MeIIeHbI
Ha caiite MunucrepctBa npocsenieHus: Poccurickot denepanuy U TO0CTYIHBI 10
cchuke: https://static.edsoo.ru/projects/fop/index.html#/
Meroauueckue pexkomennannu (Ilaceunuk, Bnagumup BacunseBuu. I1 19
buomorus: 5—9-¢ kiaccel: 6a30BBIM YPOBEHb : METOJIMYECKOE ITOCOOHE K
npeaMeTHor auHnn «Jluaus xxu3am» / B. B. Ilaceunnk. — Mockaa :
[Tpocsemenne, 2022. — 186 c.) pa3menieHo Ha caiiTe U3AaTEIbCTBA
«IIpocBemenuey, pexxum
JocTyna
:https://cdn.catalog.prosv.ru/attachment/723eda337080471a326134530b05ca7dc6
575467.pdf.
Metonnueckue pekomenanuu (ITaceuynuk B. B. 1119 buonorus. 10—11 kmnaccsl.
ba3zoBriii ypoBeHb. [loypounblie pazpaboTKu.: yuebd. mocodue s o01eoopa3oBar.
opranuzanuii / B. B. [Taceunuxk, I'. T'. [lIsernos, T. M. EdbumoBa. — 2-¢ u3s.,
ctep. — Mockaa : [Ipocsemienue, 2023. — 230 ¢. — (JIuHuA Ku3HM)) peKUM
IoCTymna
:https://cdn.catalog.prosv.ru/attachment/c8a7828dfedb6849¢7d34296609f0ac582 1
82c4b.pdf .
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
UHTEPHET
OnekTpoHHas ¢popma yueOHuka, coznanHas AO «M3aarensctBo «IIpocBenienue»
(buonorus. 10-11 knacc «JIunus xxu3znny», aBropsl: B. B. Tlaceunuk I'. T'.
[IBeroB T. M. Edbumosna),



https://cdn.catalog.prosv.ru/attachment/c8a7828dfedb6849c7d34296609f0ac582182c4b.pdf
https://cdn.catalog.prosv.ru/attachment/c8a7828dfedb6849c7d34296609f0ac582182c4b.pdf
https://cdn.catalog.prosv.ru/attachment/723eda337080471a326f34530b05ca7dc6575467.pdf
https://cdn.catalog.prosv.ru/attachment/723eda337080471a326f34530b05ca7dc6575467.pdf
https://static.edsoo.ru/projects/fop/index.html#/

AkrtyanbHble MmaTepuaisl [ MA pasmemnensl Ha caiite ®TBHY «Dexnepanbhblii
WHCTUTYT MEIarornIecKux u3MepeHuin». Pexum nocryna: https://fipi.ru/.
becrnarnerit mndposoit pecypc LearningApps.org,:
https://learningapps.org/register.php
— DJNeKTpoHHbIH OaHK 3a/JlaHUid MO0 OLEHKE (PYHKIMOHAIBHOW TI'PaMOTHOCTH.
Pexxum nocryna: https://fg.resh.edu.ru



https://fg.resh.edu.ru/
https://learningapps.org/register.php
https://fipi.ru/
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