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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke TporpaMmbl MO OHOJOTHH TEOPETUYECKYIO OCHOBY IS
OTIpEJEICHHUs] TMOAX0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buosiorus» cocTaBWIM: KOHIENTyajdbHble TonoxkeHus @PIrOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€Jei, CcoJlepKaHMs, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBITYCKHUKOB, TTOJIOKEHUS 00 OOIUX MENIIX U
MPUHINNAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
obmero o6OpazoBanusi B Poccuiickoit ®enepamuu, a TakKe IMOJOKEHUS O
cnenuuke OMOOruK, €€ 3HaYCHUH B MTO3HAHUM KUBOM MPUPOJIBI U 00eCredeHun
CYILLECTBOBAHMS YeJIOBEYECKOro o0OmiecTBa. COrylacCHO Ha3BaHHBIM MOJIOKEHHSIM,
oTnpe/iesIeHbl OCHOBHBIE (DYHKIIUU ITPOTPAMMBbI [0 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 1o Ouonoruum Aa€T NOpeaCcTaBlIeHHWE O LemsIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS U PA3BUTUS OOYYAIOUIUXCS CpEeJCTBAMU
ydyeOHOro mpeamera «buosorusi», omnpeaenser o0s3aTelibHOe MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o pasziejaM M Temaw,
PEKOMEHYEMYIO MOCJIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JOTHKU 00pPa30BaTEIbLHOTO
IpoIIecca, BO3PACTHBIX 0COOCHHOCTEH 00yJarOImMXCsl.

B nporpaMmme 1o OuOJIOTMH TaKXe YUYUTHIBAIOTCS TpeOOBaHUSA K
IUTAHUPYEMBIM JTMYHOCTHBIM, METANpEeIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
NEeATEeTbHOCTH/YUEeOHBIX JIEUCTBUM OOYYaIOIMIMXCS TI0 OCBOCHHMIO COJACpIKAHUSA
OMOJIOTHYECKOTO 00pa30BaHMUSI.

B nporpamme no ouonoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
NPUHITUI TPEEMCTBEHHOCTH B HM3yYeHWHM OWOJOruu, Ojarojapss 4emMy B HeEl
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUW, CBA3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS, IIEHHOCTHBIX
OpHEHTAIIUN JIMYHOCTH, SKOJIOTHYECKOTO MBIIUICHHS, IPEACTABICHUN O 3JI0POBOM
oOpasze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKpY)Kalollled MNpUpPOJIHON cpeje.
[TosTOMy Hapsny ¢ M3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOPHUH, a TakKe 3HAHUU O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTpaMMe MO OMOJIOTHH yAEIEHO BHUMAaHHUE HCIOJIh30BAHUIO
MOJIYYCHHBIX 3HAHUHN B TTOBCEHEBHOM KU3HU ISl PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCle: TPO(QUIAKTUKYA HACIEIACTBEHHBIX 3a00JIEBaHMM 4YeOBEKa, MEIUKO-
TeHEeTHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1EJIeCO00pa3HOro0 TOBEACHUA B OKpYXKAIOIIEW NPUPOJHOW cCpene, aHaau3a
BIIUSIHUAS XO3SUCTBEHHOW JESITEIHPHOCTH YEJIOBEKA HAa COCTOSIHHE MPUPOIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUSI K MPUKIIATHON HANPaBICHHOCTH



yaeOHoro mpenMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHUs
YCIOBUH ISl pEIICHUsI OJJHOM U3 aKTyallbHBIX 3aau IMKOJILHOTO OHOJIOTHYECKOTrO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOyYaIOIIUXCS
CIIOCOOHOCTH aJalTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAEeT Ba)XXHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMUXCS MPEICTABICHUNA O
HAy4YHOM KapTUHE MHpa, paclIdpsieT U 0000IIaeT 3HAHUSA O KUBOW IpUpoje, €€
OTJIMYUTENbHBIX TPU3HAKaX — YpPOBHEBOW OpraHW3allid U HBOJIIOIUHU, CO3JAET
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  mpupoibl, (OPMUPOBAHUSA
(YyHKIHMOHAJIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0€30MacHOro odpasa
YKU3HH, SKOJIOTMYECKOT0 MBIIUICHHS], IEHHOCTHOTO OTHOIIECHHSI K KUBOM MPUPOJIE
Y YEIJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JIsl pELIECHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3a7ad  CpeJHero  oOmero  o0pa3oBaHMs, COLHMAIM3ALUU
oOyuaromuxcs. M3ydyenne 0uonsoruu odecnednBaeT yciaoBHs sl (hOPMUPOBAHUS
WHTEJJICKTYaJIbHBIX, KOMMYHUKAIMOHHBIX U  HWH(GOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpPBhl, CIOCOOCTBYET WMHTErpalui OMOJIOTMYECKUX 3HAHUU C
MPEICTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHHUS O MpEAHA3HAYEHUM Y4YeOHOro mnpeaMeTra
«buonorus» COCTaBUIM OCHOBY Jis ONpENENeHUus IMOAXOAO0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €r0 COAEpP’KaHWsA, IMPEACTaBICHHOIO B IIporpamme IIo
OHOJIOTHH.

Otb6op coxepxkanusa ydeOHoOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYHIECTBJIEH C MO3ULMNA KYyJIbTYpOCOOOpPAa3HOrO0 MOJX0Ja, B COOTBETCTBUHU C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUS, 3HAYUMBIE IS
dbopMupoBaHus OOmIEeH KyJbTYpbl, ONPEACNAIONMe aJeKBAaTHOE IOBEICHHUE
YEJIOBEKa B OKPYIKAIOIIEH MPUPOTHON cpejie, BOCTpEOOBAaHHBIE B TMOBCEIHEBHOU
KU3HU U TPAKTUUYECKOM AesiTeabHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsI, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3allUU
OMOJIOrMYECKOro 00pa3oBaHMUsL.

CTpyKTypupOBaHUE COJAEpKaHUA YYEOHOro MmaTepuajia B IpOrpaMmme IO
OMOJIOTUM OCYILECTBICHO C YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBOM OpraHu3aluu U
3BOJIIOLIUU. B COOTBETCTBHM C 3TUM B CTPYKTYype yueOHoro npeamera «buomorusy»
BBIJICJICHBI CIIEYIOLINE COAEPKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
HAy4YHOTrO TO3HaHUs», «KieTka kak Ouonorumyeckas cuctemay, «OpraHu3m Kak



ounonornyeckas cucteman, «CucreMa W MHOTOOOpaswe OpPraHUYECKOTO MHpPay,
«IBOJIOLMS KUBOU MPUPOJIBI», « IKOCUCTEMBI U MIPUCYIIINE UM 3aKOHOMEPHOCTH.

Llenp m3yuenus yueOHoro mpenmera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOy4YalOIIMMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid >KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEHCTBUUA B OTHOIICHUM OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS] PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buosnorus» Ha 6azoBom
YpOBHE 00€CTIeUnBaETCs PEIICHUEM CISAYIOMNX 3a/1ay:

OCBOCHHME OOYYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBWiIaX, CIyKalluX OCHOBOM
11 (OpMUPOBAHUS MPEICTABICHUM O €CTECTBEHHO-HAYyYHOW KapTHUHE MHUpa, O
METO/IaX HAYYHOTO MMO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIINXCA OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmMupoBaHUEe Yy OOYYaIOIIMXCS TO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHaliu3a JAHHBIX O MYTSIX Pa3BUTHS B
OMOJIOTMY HAyYHBIX B3IJISIIOB, WUJEH M MOIXOJ0B K W3YYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOydaroumxcst oO0meil KyJabTypbl, (YHKIIHMOHAJIBHOM
IPAMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATh U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUN U OMNbITA, MOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIMMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B TMPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMIUTAaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHS YETOBEKOM >KHBOM
IIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOJTIOICHHS dTHUCCKHIX
HOPM TIPH MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTHYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOMN KYJIBTYpHI, 1jis1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

pUMEHEHUE MTPUOOPETEHHBIX 3HAHUI U YMEHUHN B MOBCETHEBHOM KU3HU JIJIS
OLICHKU MOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLIEHHIO K OKPYIKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJCHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», wm3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTENBHBIM yUE€OHBIM MPEIMETOM, BXOISIINM B
COCTaB MpeaAMeTHOI o0nacTh « ECTeCTBEHHO-HAy4YHbIE NPEIMETHI.



Jlst m3ydennsi Ouojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
oTBoaUTCS 68 dacoB: B 10 kimacce — 34 gaca (1 gac B Hexemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COJAEPXKXAHUE OBYUYEHUA
10 KJTACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HaykKamu, (puiiocoueit, STUKON, SCTETUKON U MPABOM.
Ponp Ouonormu B (HOpPMHUPOBAHMM COBPEMEHHOM HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW PUPOIbI (HAOIIOIEHHE, SKCTIEPUMEHT, ONIMCAHMUE,
U3MEpeHue, KilacCUpUKAlMs, MOJICTUPOBaHUE, CTaTHCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuiel 1 cxembl: «MeToIbl MO3HAHUSI )KUBON TTPUPOJIBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTEeMbI U UX OPraHU3AIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydenus: ouosorun. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe01eHOTUYECKHUH ), OMOCEPHBII.

JdeMoHCcTpaum:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
YKMUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii cOCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKUE DJIIEMEHTBI: MaKpPOJJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKUMM BOABI U MHUHEPAIBHBIX BelIeCTB B kieTke. l[lommepxkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCJIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcCTBa OeikoB. buonoruueckue
GyHKIIUU OCIKOB.



®depmentsl — Owuonormdyeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneunduunoctb. KodepmeHnTsl. ButamuHsbl.
OTnuunst epMEHTOB OT HEOPTAaHWYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabsl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunpl - (caxaposa, JakTo3a) U MoJucaxapuibl  (Kpaxmai, TIJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlumuner:  Tpurauuepuasl, Qochomunuasl, crepouasl. [uapoduIEHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJIE€BO0B, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HyxneunoBsie kucnotel: JHK wu PHK. Hykneotuast — MOHOMEpHI
HyKJ1eMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JJHK. Ctpoenne u ¢pynkuun PHK.
Buasl PHK. AT®: cTtpoenue u GpyHKIIHH.

[{uTosnorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUS
uaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3yUEHHS KIETKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmpe NpHU3HAKU KIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyasl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHueckas U mpokapuornyeckas. (OcoOeHHOCTH
CTpOEHHUsI TMpOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIIMYMS PACTUTEIBHOM, >KUBOTHOM H
IrpUOHON KJIETKU.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceoictBa u Gpynkiuu. [{utomnasma u eé
opraHousibl. OpHomemOpannbie opranoubl kietku: JOIIC, ammapart [onbmxw,
IM30COMBIL.  [10yaBTOHOMHBIE OpPraHOWIbl KIETKH: MHUTOXOHIPHUH, IUIACTHIBI.
[Ipoucxoxaenue MUTOXOHApHM u Tactua. Bunel minactun. HememOpanHbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUONH, PECHUYKH,
KIyTUKHA. DyHKIIMU OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHslid eHTp KiIeTku. CTpoeHue sjpa: siaepHas o00104Ka,
KapHoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEWIECTB B KIIETKE.

JdeMoHCcTpanum:

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

Huarpammel:  «PacripeneneHue XUMUYECKMX 3JEMEHTOB B HEKHUBOU
npupone», «PacrnpeneneHne XuMHIECKUX 3JIEMEHTOB B )KUBOU MPUPOEY.

Tabmupl u cxemsl: «llepuoanueckas Tabnuia XMMHUYECKHX AIIEMEHTOBY,
«CTpoeHre MOJIEeKyJbl BOJIB», «brocnnTes 6enka», «CTpoeHrne MOJIEKYJIbl OenKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotbl. JJHK», «Ctpoenue Mosekybl



AT®», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTpOEHHE >KMBOTHOM KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKn», « Y TIeBOAb, «JIMIuIbD.

OO6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHUE MJiA IPOBEACHHUS
HAOJIOICHUM, W3MEPEHMM, HSKCIEPUMEHTOB, MHUKpONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NIpakTHYeCKUE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHass pabota Ne 2. «M3ydyeHue CTpOEHHS KJIETOK paCTEHUH,
KUBOTHBIX U OaKTepUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIMpEnaparax U HUxX
OMHCAHUE.

Tema 4. ’/KusHeneATeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIMA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHUsI BEHIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BemecTB: aBTOTPOQHBIN U rereporpodHsblid. Pois dhepmenTon
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®ortocunTte3. CeroBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. Biausinue ycnoBuii cpeqbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIMICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHUI.

XeMoCuHTe3. XEeMOCHUHTE3UPYIole OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JIJIS
JKW3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJEICHUE U
aKKyMYJIMUPOBAaHHE DHEPTrUM B KIETKE. OTambl JSHEPreTUYECKOro OOMEHa.
I'mukonmus. bpoxenune m ero Buubl. KuciiopogHoe OKHUCIEHHE, WIH KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. O (HEKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHeTudeckoil mH@pOpManMU B KIETKE. | €HETWYECKUd KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabii cuHTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Ponb pubocom B
OnocuHTe3e Oemnka.

Hexnetounsie ¢popmsl xu3Hu — BUpychl. ctopust otkpsitus Bupycos (. U.
HNBanoBckuii). OCOOCHHOCTH CTPOCHHMS ¥ JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — Bo3Oyautens CIIM/la.



OOpatHass ~ TpaHCKpUIIIIMSA, peBepTaza W uHTerpaza.  lIpodunakruka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMoHCTpanum:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupsizes.

Tabmuubl U cxembl: «Tunel nutanusy, «Metadonuzm», «MUTOXOHAPUDY,
«OHepreTnyeckuii oomMen», «Xiopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHUPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanuu «Yasoenue JIHK u Tpanckpumnius»,
«buocunres 6enkay, «CTpoeHHe KIETKU», Moenb cTpykTypsl JTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJIbHOE Pa3BUTHE OPTAaHU3MOB.

KierouHblii UK, WM JKU3HEHHBIM LUK KIeTku. MHTepdaza u MuTos.
[Tpoueccel, mporekaromue B uHTepdaze. Permnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIBI.
[{uToNOrM4ecKkue OCHOBBI PAa3MHOKEHHUS M  UHAUBUAYAJIBHOTO  pPa3BUTHS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3za. Ilpouecchl, npoucxosdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOIOrMYECKU CMBICT MUTO34.

[Iporpammupyemasi ruGenb KIETKU — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecnonoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpraHU3MOB, €r0 3HAYECHHE JIJISl CEJICKIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuun meio3a. [Ipouecchl, MpOUCXOIAIIME HA CTaAusX Meno3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIOTMYECKUMH CMBICT H
3HAYEHHUE MEHOo3a.

["ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBble >kee3bl: CEMEHHUKM U SIMYHUKUA. OOpa3oBaHHE M PA3BUTHE TOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKAa) — CHEPMATOre€He3 M OBOIEHES.
Oco0eHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobnenue, racTpynsius, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TUIb
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: TPSIMOE, HEmpsiMoe (JIMYuMHOYHOE). Brnusnue



Cpelbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pasButue pactreHuii. OHTOreHE3 IBETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmupr 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemmukauus JHK», «Mutos»,
«Menos», «IIpsimoe u HenpsAmMoe pa3BUTHE», «]'aMeTOreHe3 y MIICKOMUTAIOIINX U
4eIoBeKa», «OCHOBHBIC CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouasl
MJICKOTIUTAIOMIETOY, «SHleKIIeTKa MieKonuTarouero», «KapuokuHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuIuKanus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmonenb metadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpENIKa JJyKa Ha TOTOBBIX MUKPOIIpEnaparaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTpPOCHHS IIOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOMIPENapaTaxj».

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTuku. Mictopus pa3BUTHs T€HETUKU. Posib uTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUH TCHETUKH. BKiam pOCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJabl TEHETHUKH (THOPHIOJOTHUCCKUM,
IUTOT€HETUYECKHM, MOJEKYJISIpHO-TeHeTuUecKuil). (OCHOBHBIE TI'€HETHYECKUE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXeMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTaHOBIIEHHbIE ['. Menaenem.
MonoruOpuiHOe CKpenMBaHue. 3aKoH eAuHooOpa3usi THOPHUIOB IIEPBOTO
nokoyieHus. IIpaBuino JOMUHUPOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOTHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHMOTO  HaCJeO0BaHUS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHJIHOTO  CKpEIIMBAHUS.
AHanuzupytouiee ckpenmpanue. Mcnonb30BaHrne aHATU3UPYIONIETO CKPEIIMBAHUS
JJIS1 OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue npu3zHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBAaHUIO T'eHOB. HapylieHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHAasI TEOPUS HACJIEACTBEHHOCTHU. [ €eHETHUECKUEe KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE mojia. AyTOCOMBI U TMOJOBBIE
XpOMOCOMBI. ['OmMOramMeTrHsle M rereporameTHele opraHu3Mmbl. HacnegoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BHIbI ©3MEHUMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTU. BapranoHHbBIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npusHaka. KonuuecTBEHHbIE M KAYECTBECHHBIE NMPU3HAKA U KX
HOpMa peakimu. CBoMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTb. KoMOuHaTuBHas
W3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTallMoHHasi U3MEHUMUBOCTh. Kitaccudukaiys MyTaiuii: reHHbIE,
XPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTauuid. MyTareHHble (paKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI T€HETHKH
YeJIOBEKa: TCHECATOTHUYCCKNM, OJIM3HEI[OBBIM, IIMNTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemenHOE ONPENICIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[11P-ananu3a. HacnenacTtBeHuble 3a0o0jcBaHUs YEIOBEKA: TICHHBIC OOJIC3HH,
OOJIE3HH C HACJEICTBEHHOM MperpacroyioKEeHHOCThIO, XPOMOCOMHbBIE OOJIE3HH.
Comatnueckue UM TreHeparuBHble MyTauud. CTBOJOBBIE KiETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, MPOQPMIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHUE. 3HAUYECHUE MEAMIIMHCKOMN
TeHETHKH B MIPEAOTBPAIICHUY U JICUCHUU TeHETUUECKUX 3a00JIeBaHUN YEIOBEKa.

JlemoHncTpanum:

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

Tabmumet u cxembl:  «MOHOTHOpPHAHOE  CKpEIIMBAaHWE HM  €ro
LIATOrE€HETUYECKAasT OCHOBa», «3aKOH pACIICIUIEHHS W €ro LHUTOrE€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHl  Tamer», «JurubpumHoe  CKpeluMBaHHEY,
«llutonornyeckue - OCHOBbI  JAWTMOPUAHOTO  CKpellMBaHus»,  «Mehos3y,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «l'e€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIJIEHHOTO0 ¢ TmoioM», «KapuhoTuIbl 4YelloBeKa W KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «MoaudukalroHHas W3MEeH4YMBOCTh», «HacnmenoBanue pesyc-
daktopay, «I'eHeTrnka rpynm KpoBm», « MyTarimoHHas U3MEHUYUBOCTHY.

OOopynoBanue: MoOAENU-aAMIIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Hemonnoe nmomunupoBanue», «JurubpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON U MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bOpMBI KpBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOMY.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopatopHas pabota No 5. «V3ydenue pe3yiabTaTOB MOHOTHMOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlabopaTtopHas pabora Ne 6. «M3yuenne MoauUKAIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Jpo30¢uibl Ha TOTOBBIX
MHUKPOIIPETapaTaxy.

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

Tema 7. Cenexkuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKIUU U JIOMECTHKALUS.
Yuyenue H. W. BaBunmoBa 0 1eHTpax MPOUCXOXKIEHUS U MHOTooOpasus
KYJBTYPHBIX pacTeHUM. LIEHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. Copr,
IIOPOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIUU. MaccoBbIi 1 MHAUBUAYAJIbHBINA OTOOPHI B
CEJICKIMU PACTEHMM M JKUMBOTHBIX. OLEHKa 3KcTepbepa. biIm3kopoacTBEHHOE
CKpemnBaHue — WHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHUCTHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIMHI.
Otrnanénnas rtubpummuzanuss u e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TNOJIMIUIOUIOB. JIOCTMI)KEHMsSI CENeKLUUU paCTeHUM, XUBOTHBIX U
MHUKPOOPraHU3MOB.

broTexHoJOrus Kak OTpacib NPOWU3BOACTBA. ['€HHas HMH)KEHEpHUs. OTallbl
co3ganust pexomOuHantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHKeHepus. Kilerounble KyabTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTEHUU.
KiloHMpoBaHKWE BBICOKONPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OPraHU3MOB.

Okojoruueckue W dTudeckue  mpoosmempl. MO -  reHetruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauumu:

[Toptpersi: H. U. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KyIbTyphl W
KJIOHUpOBaHKe», « KoHCTpynpoBaHue U eEpeHOC TEHOB, XPOMOCOM).

ObopynoBaHue: MyJISKU TUIO0B U KOPHETIIIO0B TUKUX (OPM U KYJIBTYpPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».



JlabopaTtopHble U NpaKkTHYecKHe padoThbI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTHKEHHUS CEJEKIMH PAcTEeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3SAUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHAS OMOJIOTHS.

[IpennochUlkn BO3HUKHOBEHHSI HBOJIOINUOHHOW TEOPHUHU. OBOJIOILIMOHHAS
Teopust U €€ MeCcTO B OUOJIOTHHU. BiusHuEe 3BONIOIMOHHONW TEOPUM HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa 9BOJONUU. [lajeoHTONOrMYECKUE: TMOCIEI0BATEIBHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpaduyeckue: cxocTBo U paznuune GayH u GJIop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX IyTEeH Yy BCeX
OpTraHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIME CHIIBI ABOJMIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAsT W3MEHUYUBOCTbD,
O0opb0a 3a CylleCTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopusi 3Booruu (CTD) u €€ OCHOBHBIE MOJIOKEHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA W 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupojae. MyTallMOHHbBIN
MpoIeCC M KOMOMHATHUBHAS M3MEHUYMBOCTh. [lomymsiliMOHHBIE BOJHBI U Apeid
reHoB. M30J1ust 1 MUrpanus.

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

[Ipucnoco6eHHOCT, OpPraHU3MOB KakK pe3ysbTaT dBOJOIUU. [Ipumeps
MPUCIIOCO0JICHUH Y OpraHUu3MOB. ApoMop(dO3bl U UIUO0ATATITALINH.

Bun wu BumooOpasoBanue. Kputepun Buma. OcHoOBHbIe (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MaxkpoaBomorusi.  DPopMbl  IBOMIOIUU:  (UIIeTUYECKAs, JUBEPreHTHAs,
KOHBEpreHTHas1, napasuienbHas. HeoOpaTuMocTh 3BOMIOIUY.

[IpoucxoxkeHue OT HecleuuaTu3upOBaHHbIX MpenkoB. [Iporpeccupyromias
crienuanu3anusa. AJIanTUBHAS padaLus.

JlemoHcTpanum:



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

Tabmuis! 1 cxembl: «Pa3BuTre OpraHMuEcKOro Mupa Ha 3emiie», «3apoIbIIu
MO3BOHOYHBIX  JKHMBOTHBIX»,  «ApxeonTepukc», «Popmbl  OOprOBI 32
cylecTBoBanue», «EctecTBeHHBbIN 0TOOPY», «MHOroobpasue COpToB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Uamoamanrtauum», «OOmas aereHepauus»,
«/IBmkymne cuisl 3Bomonun», «Kapra-cxema wapuipyra myrtemecTBus Y.
Hapsunay», «bopbba 3a cymecrBoBanue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHYECKOE BUO0OPA30BAHUEY.

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOOB M CeMsH, KoyuleKus «lIpumepsl 3alIMTHBIX HPUCIIOCOOJECHUN Y
KUBOTHBIX», MOJeb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJECIb
«CTpO€eHHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KojuleKuus «@POpMBI COXPAHHOCTH
HCKOIMAEMbIX JKMBOTHBIX U pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIaxkHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYIIKW», MUKponpemnapat «Jlpo3oduna» (Hopma, MyTtanuu (OpMbI KPBIILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTUHYECKHE PadOThI:

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

JlaGoparopHas pabora Ne 2. «Onucanue npucrnocoOJICHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOIO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpeACTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHEpMHs. XUMHUYECKas
3BOJIIOLIMA. AOUOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCnepruMEHTANIBHOE MOATBEPKACHUE XUMUUECKOU 3BOMIOIMU. HavyanbHble 3Tamnbl
ounonornyeckor sBomonuu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKH WU HX HBOJIOIUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emiie 1Mo 3pam u nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickass dpbl. I[laneo3olickas spa u €€ mNepuoibl: KEeMOPUHUCKUH,
OPAOBUKCKHH, CHIIYPUNCKNN, JEBOHCKU, KAMEHHOYTOJIbHBIM, IEPMCKHUH.

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

KaliHo301ickas 3pa W €€ mnepuoAbl: MAJICOTCHOBBIM, HEOrE€HOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX MporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOIO M >KMBOTHOIO MHpa. ApoMopdo3bl y pacTeHUH u
KUBOTHBIX. [TosiBIIEHHE, pacliBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucreMa OpPraHM4YecKOTO MHpa KaKk OTpakeHHe 3BoJIONUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPTaHU3MOB.

OBOJIOLHS Ye0BeKa. AHTPONOJIOTHS KaK HayKka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH YeJoBeKka. Meroabsl H3ydeHHs aHTpornorenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneacrtBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIIecTBEHHBI o00pa3 KU3HH,
U3rOTOBIICHUE OPYIUH TpyAa, MBIIUICHHE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, YemoBek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasymHbIil. Haxoaku HMCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMs, 00JIacTb
pacrpocTpaHeHus, 00bEM TOJOBHOTO MO3ra, 00pa3 KU3HU, OPYAUsL.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BpPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUANIbHASs]),  MOHTOJOUIHAsS
(a3uaTcko-amepuKaHnckasi).  UepTel  MPUCHOCOOJEHHOCTH  MpeACTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacnsma.

JdeMoHCcTpanuu:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ConHeuHOH cucTeMbl», «Pa3Buthe
opraHudeckoro Mupa», «PacturenpHas kineTtka», <«OKHBOTHas  KIeTKay,
«IIpokapuoTnueckass kietka», «CoOBpeMEHHash CHUCTEMa OPraHWYECKOro MUpPay,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHHS YEJIOBEKAa U UYEIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAXOJIOK  TPEAKOB
COBPEMEHHOI'0 4YeJIOBEKa», «/lpeBHenue moam», «/pesuue mroan», «llepsbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKrue pach».

O6opynoBanue:  Mymsku  «lIpoucxoxaenne  denoBeka»  (OKOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
M300pKEHNUST KAMEHHBIX OPYJIud TEPBOOBITHOTO YeIOBeKa (KaMHHU-YOIIIEPHI,
pyOmiia, ckpebsia), TreoXpoHOJoTHYecKas Taliuia, KOUICKIUs «DopMbl
COXPAaHHOCTH UCKONAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlabopaTtopHble M NpakTHYecKHe padoThbI:

[Tpaktrueckast padora Ne 1. «l3yueHne nckonmaemMbIx OCTaTKOB PAaCTEHUN U
YKUBOTHBIX B KOJIJIEKIIUSX).



OKCKypcHsl «IBOJIOLUSA OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbBIN WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUHA. MeToAbl SKOJIOTHYECKUX
UCCIIENOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (axkropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abuoTtuyeckue, OWMOTHYECKHE U AaHTPOIOTreHHblE. JleMCTBUE HKOIOTHYECKUX
(akTOpOB HA OPraHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIIEpaTypa, BiIaxHoCcTb. DoTonepruoansm.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIUS, XUIIHUYECTBO, cUMOM03 U ero (opmsl. [lapasutusm, koomneparus,
MyTyajlu3M, KOMMEHCAJIN3M (KBapTHUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIU3M,
HEUTpau3M. 3HAue€HHE OWMOTHUYECKUX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPraHHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyiasuuu. OCHOBHBIE IOKA3aTENH
NOMYJSIUMNA: YHCIEHHOCTh, IUIOTHOCTh, POXJIA€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISILUA U €€ Perysus.

JdeMoHCTpauu:

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

Tabmuupl u cxembl: kapTa «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUSA
Opranu3moBy», «®@otonepuoausm», «llonmynsauum», «3aKOHOMEPHOCTH pOCTA
YUCJIEHHOCTU MONYJISAUUNA UHPY30puu-TyPenbkny, «luiesbie nenm.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

JlabopaTtopnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH PacTEeHUN W3
Pa3HbIX MECT OOMTaAHUS.

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

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUOB
PaCTEHUIN».

Tema 4. CooOmecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooO1iecTBO Opranu3smMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTpaHCTBEHHAsA, Tpoduueckass (mumeBas). Buasl-momuHanTtel. CBsizu B
OMOLIEHO3E.

DKoJioTuYecKne CHUCTeMbl (dKocucTembl). [loHsTHe 00 »sKOcHcTeMe W
ouoreorieHoze. DYHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILIEHTHI,



KOHCYMEHTHI, PEAYIIEHTh. KpyroBOpoT BEIIECTB U MOTOK DHEPTUU B IKOCHUCTEME.
Tpoduueckne (muImeBble) YPOBHH OKOCHUCTEMBI. [IWIIeBbIe IEeMM © CETH.
OcCHOBHBIE TMOKa3aTEIM AKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUYECKUE
nupamMuibl: TPOAYKUMU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHUCTEMAa XBOWHOTO
WM IIAPOKOJINCTBEHHOTO JIeca.

AHTpOTIOTrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToWunBocTd dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOTr0 pa3HOOOpa3us Ha 3emIle.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJ100aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBs3b B
ouocdepe.

KpyroBopoThI BemiecTB 1 OMOTCOXMMHUYECKHE ITUKIIBI JIEMEHTOB (yTIepoa,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuecTBo B 6nochepe 3emin. AHTpOTNIOTeHHBIE U3MEHEHHs B Orocdepe.
['1moGanbHbIE PKOJIOTHYECKHE TTPOOIISMEL.

CocyliecTBOBaHUE MIPUPOJIbI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pasusi Kak OCHOBa yCTOMUYMBOCTH Ouocdepsl. OCHOBA palliOHAIBHOTO
yIOpPaBJICHHUS TMPUPOJHBIMU pEecypcaMH M HX HCIHoJb30BaHue. JlocTxkeHus
OMOJIOTHY U OXpaHa MPUPOJIbI.

JdeMoHCcTpaum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmuuber u cxemsl: «Ilumesbie nenu», «bUOIEHO3: COCTaB M CTPYKTypay,
«IIpuponnbie cooOrmiecTBa», «llemu muTanmsy, «IKoJOTHUECKAsT TUPAMUIAY,
«buocdepa u yenosek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jieca», « DKOCUCTEMA
XBOWMHOTO  Jeca», «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AHTPOIIOIEHHbIE  BO3JCUCTBUA Ha IpUPOAY», «Baxueilmue HCTOYHUKU
3arpsI3HCHMSI BO3JIyXa W TPYHTOBBIX BOa», «[louBa — BakHEHIIasi COCTaBIISIOMIAS
onochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexTy, «DaKkTophI
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «O0mas crpykrypa Ouocheps»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH OHocheps,
«KpyroBopot yriepoaa B 0uochepe», «KpyroBopor azora B mpUpoae».

ObopynoBanue: Mojenb-anIuKanus «TunuuHbie OHOIEHO3B», Tepbapuit
«Pactutenbabie coobmecTBay, komiekun «buomnenos», «Bpenurenn BakHEUIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTECHUH W
’KUBOTHBIX, NIPUHAAJIEKAIIME K Pa3HBIM SKOJOTMYECKHMM TpYIIaM OJHOTO BUJA,



Kpacnasa knura Poccuiickoii ®enepaunu, n300pakeHUs OXpPaHSAEMbIX BHUIOB
PaCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BUOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIEI'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycraHaBiauBarTcs TpeOOBaHUA K PE3yJIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpOrpaMM CcpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JTHYHOCTHBIX PE3YJIBTATOB OCBOCHUS MpeaMmera «buosorus»
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pa3BUTHS OHOJOTHUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTIOBBIMM  YCTAHOBKAMH, NPUCYIIMMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1LICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€IUHCTBE YYEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, UICTOPUUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TPUHSATHIMA B OOIICCTBE MpaBUIaMHU M HOpPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHHS U
CaMOpA3BUTHUSA, PA3BUTHUA BHYTPEHHEHW TMO3ULMU JIMYHOCTH, MATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa W CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHONIICHUS K KYyJbTYPHOMY HACIEIUI0 U
TPAAUIUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKpYKaroUIEn cpelie.

JlnyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buomorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYAIOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOIrO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBITA M OMNbITA JICSITEILHOCTH B MPOIIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUU
BOCHUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWH y4eOHBIX M MO3HABATENbHBIX 3a/1ay, BBITOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA IEHHOCTSAMH U
COIIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHEHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOIIEHUS! K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HapoOJy, YYBCTBa OTBETCTBEHHOCTH IEpE]l
Ponunoi, ropaoctu 3a CBOW Kpai, CBOO PoanHy, CBOM SI3BIK M KYJIBTYDY,
MPOIIIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJICHUE U
pa3BuTHE OMOJIOTHMH, TOHMMAaHHUS 3HAYEHWS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yoexxJIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amute OTeuyecTna,
OTBETCTBEHHOCTH 3a €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOI0 HApPO/Ia;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHWBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HAHHE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TIPUHATHUS LEHHOCTEM CEMEMHOM JKW3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKJIIOYAs ICTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHMMAHUE YMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HbIX BHUJIAX HUCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢pusuyeckoro BOCNUTAHUA, (POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUM W OTHAbIXa, peryisipHas ¢uzndeckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAaHUE IEHHOCTU TPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/IOPOBBIO U KU3HU JIIOJCH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYAOJIIO0UE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJIOTHMYECKOM M COLUAIBHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJTHATh TAKYIO JEATEIbHOCTD;

HWHTEpEC K pa3iu4HbIM cepaM mpodecCUOHATIBHON JeATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIE KU3HECHHBIE TUTAHbL;

TOTOBHOCTh M CIOCOOHOCTh K 0Opa3oBaHUI0O W CcaMOOOpa30OBaHMIO Ha
MPOTSIKCHUN BCEU KU3HH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11eJ1IeCO00pa3HOe OTHOIICHHE K TMPUPOAEC KaK HCTOYHUKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHHS;

MOBBIIICHUE YPOBHS OKOJOTUYECKON KyJNbTYPhI: NPUOOpPETEHUE OIbITa
MJJAHUPOBAHUSI TIOCTYNKOB W OIGHKH WX BO3MOXHBIX TOCJHEACTBUNA ISt
OKPYKAIOIIEU CPELBI;

OCO3HaHUE TJI00ALHOTO XapaKTepa JKOJIOTHYECKUX MpoOJieM U MyTed uxX
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TpPH HU3YYCHUU OHOJIOTHH
3HaHUS W YyMEHUs TIpU pelIeHUH NpoOJjeM, CBS3aHHBIX C pallMOHAJbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TPaBWJI  TMOBEACHHUS B MPUPOJIE,
HalpaBJICHHBIX Ha COXPaHEHHWE PABHOBECHUS B HKOCHUCTEMaX, OXpaHy BHUJIOB,
aKocucTeM, orochepsr);



AKTUBHOE HENPUATUE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXkKAKOUIEH
MPUPOIHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM W COLIMAJIbHOU
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKOMN JIEATEIBHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JUAJIOre
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/JICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWEe chneruduKd OWOJIOTUM KaK HayKd, OCO3HaHus €€ poju B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IE€JIOCTHOTO
MpECTaBICHUSI 00 OKpYKAIOIeM MHpPE KaK O €IMHCTBE MPHUPOJIbI, YeJOBEKa U
oOIIecTBa, B TO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJIOTHUU JIsi COBPEMEHHOM ITMBHIIM3AIIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEJUIIMHBI, CO3JIaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTEeH BBHIXO/Aa M3 III00ATBHBIX YKOJOTHYECKUX MPOOJIeM U
oOecrieueHusi TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJB30BaHUIO TPUPOJHBIX PECYpcoB M (HOPMUPOBAHHUIO HOBBIX CTaHJIaPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TpaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAaHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJyYaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOIIETO0 MUPA U MPOUCXOANINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOUYEHUST HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HKCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAIUsX;

OCO3HAHWE LEHHOCTH HAYYHOWU JESITEIbHOCTH, F'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO U HUCCIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAJIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUM MO OHOJOrMU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTAMH.

METANIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHUSI yueOHOTo mnpeamera «buomorus
BKJIFOYAIOT: 3HAYMMbIC IT (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYAIOIIMXCS
MEKIMCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHbIE MOHSITHUS, OTpakarolue
IETOCTHOCTh HAy4YHOM KapTUHBI MuUpa M cHeuuuky MeTOJ0B IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SABJICHHE, MPOIECC,
CUCTEMa, Hay4YHbIN (aKT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH, TEOPHS,
UCCIICIOBAaHUE,  HAOJIOJICHHE,  U3MEpPEHUEe, OKCHEPUMEHT U  JPYTHX),
YHUBEpCAJIbHbIE y4eOHbIC JAeHCTBHUS (ITO3HABaTENbHbIC, KOMMYHUKATHBHBIC,

PETYIISITUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMM OOYYalOlUXCs, CIIOCOOHOCTh
oOy4Jaronmxcs UCIIOJIb30BaTh OCBOCHHbBIEC MEXIUCIUTUTMHAPHEIE,

MHUPOBO33pEHUYECKNE 3HAHMS WM  YHUBEpPCaJbHblE y4eOHbIE JEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOCHHSI IMPOTPaMMbl CPEJHET0 OOIIEero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHBEPCAJIbHBIMHU y4eOHBbIMU NMO3HABATEeJIbHbIMH
NEeHCTBUSIMM:

1) 6a3oBble JJorMYecKHue JAeiicTBUA:

CaMOCTOSITENIbHO  (OPMYyJIMPOBaTh M aKTyalU3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUUYECKOTO MBIIUICHHUS
(ananuza, CUHTE3a, CpaBHEHMUSI, KJIaccuuKanuu, 0000IIeH s ), paCKPbIBATh CMBICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAHABIUBAThH
CBSI3U C IPYTUMH MOHATHUSAMH);

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C IOCTABICHHBIMU LIETISIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OObsICHEHUS (DAKTOB U SIBJICHUI
KUBOM MPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXIAEHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHaAJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M INPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATH BHIBOBI U 3aKJIIOUECHUS;

IIPUMEHSATH CXEMHO-MOJICIIbHBIE cpexcrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TaKK€  NPOTUBOPEYMU  PA3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3palaThiBaTh IUIAH PEIICHUs MPOOJIEMBbl ¢ YYETOM aHaIu3a UMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBIIOJNHATH pabOTy B  YCIOBHUAX  PEaTbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE TTPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.

2) 0a30BBI€E HCCJIEI0BATEILCKHE NelCTBUA:

BJIAJIE€Th HABBIKAMH y4E€OHO-HCCIIE0BATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETALMH, NpPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalLUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX U COLMATBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBIIAITh [IPUYMHHO-CJICACTBEHHBIE CBS3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHUs, HaXOAUTb APTYMEHTHI JUIS JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh apaMETPbl U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh TIOJIyUEHHBbIE B XOJE pEIICHUs 3aJayd  pe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIbHYI0 M NPAKTUYECKYIO 00JIacTh
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIC WJEH, Mpejiaratb OpUTHHAIbHBIE MOJIXOJbl U pELICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padorta ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(POpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTEparype, OHOJOTHYECKHX CIOBapAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upoOBaAThH



WH(OPMAITUIO PA3TNYHBIX BUOB U (HOPM MIPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOpMyIMpPOBATh 3alPOCHl U MPUMEHSATH PA3TMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOAUMOM Il BHITIOJHEHUSI yUCOHBIX
3aj1ay;

mpUOOpETaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMYy  IPEACTABICHHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA SI3BIK B KayecTBE CpeACTBAa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HAaKU W CHUMBOJIBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HAaBaHWS W 3alUTHl  WH(OpMaIuy,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WM JIMCKYCCHUU TIO CYIIECTBY OOCYXIaeMoil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH IMO3UIIMNA JPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEepOAJIbHBIE CpEJCTBa OOIICHHS, MOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTYaIluH,
YMETh CMSTYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIAJCTh PA3JUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpPEHUS IPYTUX JIIOJEH, MPOSBIIATh YBAKUTEIHLHOE OTHOIICHUE K COOSCETHUKY
U B KOPPEKTHOU GopMe hopMyTupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThI IpH pelIeHUU OMOJIOTHYECKON MPoOIIeMbI, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C yd4&€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IPUHAMATh L€IM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIWUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pEe3YJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAu€CTBO CBOErO BKJIAJa W KaXJAOr0 YYaCTHUKA KOMAaH]bl B
OOIIMIA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHMBATh HIAEU C TO3ULUUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEJCHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJ1aieHNe YHHBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIIKax IO OTHOLICHHIO K JKMBOM INPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUJIaH  pPELICHUS MpoOsieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

cioco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAHULIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIN U
KYJBTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th  HABBIKAMM  IO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI peQIEKCHH AJIsi OLEHKHU CHUTYyalllH, BhIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKUM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHIKEHHIO;



IPUHUMATh MOTHBBI W apryMEHThl APYrMX IPU AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0A M APYTUX:

IPUHUMATH Ce0sl, MOHUMAsi CBOM HETOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTUBBI U apryMEHThl JPYTUX [pU AaHAJIU3€ pPe3yibTaTOB
NEeSATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MTO3ULUH JIPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTrHble pe3ynpTaThl OocBoeHuss nporpamMmmbl COO mo Ouojoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue st yueoHoro npeamera «buonorus»
HAy4YHbIE 3HAHUSI, YMEHUS U CIOCOOBI EUCTBHUI 1O OCBOCHHIO, HHTEPIIPETAUU U
peoOpa3OBaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B Pa3iMuYHbIX Y4€OHBIX CUTYyallUAX, a TaKXKe B pEasIbHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTAThl IPEACTABICHBI IO T01aM 00yUYEHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAKATh:

c(OpPMUPOBAHHOCTb 3HAHUNA O MECTE U POJIU OMOJIOTHH B CUCTEME HAYUHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTUHbBl MHpAa MU HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHUOJOTUH, (DPYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsSl pELICHUS KU3HEHHBIX 3aa4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHMA:
KWU3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (oOMEeH BeEIIeCTB M IpeBpalleHue
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasi OpraHu3als *KUBBIX CUCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKIMS), HACIEICTBEHHOCTh, N3MEHYUBOCTD, POCT H
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAs, LEHTpaJibHasg JOrMa MOJIEKYJIApHON Ouosorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydyenus (0 LeHTpax MHOrooOpas3usi u
MPOUCXOXKICHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJAJI€Th METOIaMU HAYYHOI'O IMO3HAHUS B OMOJIOTUU: HAOJIIOIEHUE U
ONMCAHMUE JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUM, OpPraHM3alUs U IPOBEICHUE
OMOJIOTMUECKOTO  DKCIEPUMEHTAa,  BBIJIBUJKEHUE  TUIIOTE3bl,  BbBISBICHUE
3aBHCHUMOCTH MEXAY HCCIEIyeMbIMU BEIUYHMHAMH, OOBSCHEHHE IMOyUYEHHBIX



pe3yIbTaTOB, MCIOJIb30BAHHBIX HAYyYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHWU MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJICIATH CYHUICCTBEHHBIC MPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
HYKapHoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
MPOLIECCOB: OOMEHAa BEIECTB M MPEBpALICHUSI SHEPTUU B KJETKe, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMEeHa, XEMOCHHTe3a, MHTO3a, Meio3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIBHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUM, JJISl MPUHATHUS MPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C Ienplo obecredeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3I0POBBSA
OKPY’KaIOIIUX JTIO/ICH, COOI0IEHUSI HOPM IPaMOTHOTO TIOBEJICHHS B OKPY KaIOIIEeH
OPUPOJIHON cpene, NMOHUMaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouosoruu U OMOTEXHOJIOTUHA  JUIsl  PalMOHAIBHOTO
PUPOIOTIOTH30BAHUS;

YMEHHE peliaTh »JJIEMEHTAapHble TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHUE, CIEIJICHHOE HAaCJIeI0BaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBaHMs JIJIsl Mpe/CKa3aHUsl HAacJIeOBAHUS MPU3HAKOB Y
OpraHH3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MpPaKTUYECKHUe pabdOThl, COOMIOJATH
MpaBuiia Mpu padboTe ¢ ydeOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 [ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAILMU, HAYYHO-MIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIENOBAaHUI B OHOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHbIE M YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHATUIHBIN armapaT OMOJIOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHOro mnpeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPAKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HAayK, B (OPMHUpPOBAHHM COBPEMEHHOH €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa W HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCHMCKHUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJISl pelIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALNSA, TeHO(OH, SBOIIOIMS, ABIXKYIINE CUIIbl ((DaKTOPBI) HBOIIOLNH,
MPUCHIOCOOJIEHHOCTh OPraHu3MOB, BUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IeMd  MUTaHUS,
AKOJIOTHYECKas pamMua, OMoTreoleHos, onocdepa;

YMEHHE WH3JaraTh OHOJOTHYECKHE TEOpHH (SBONIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctBa K. M. bapa, uepenoBaHus rjiaBHbIX HalpaBiIeHUH U
nytei aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISTh TPAHUIIBI KX TTPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SIBJICHUM, OpraHu3alus U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEMbIMH BEITUYHMHAMU, OOBSICHEHHE IMOIyUYEeHHBIX
pe3yIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU TMOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYyJALWNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIyICHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEACTBEHHOM
W3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHoca
BEIIECTB W TIOTOKA DHEPIHMM B DKOCHUCTEMAaxX, AHTPOIOTEHHBIX HM3MEHEHUU B
HPKOCHUCTEMAaxX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB U OHMOr€OXUMHYECKUX
LMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJISI OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KHU3HU C 1eNplo obecrieyeHus 0e30MacHOCTH CBOETO 3J0POBbsi U 3/10pPOBbSA
OKPY’KaOIIUX JIFO/ICH, COOI0IEHUS] HOPM TPaMOTHOTO MOBEJICHHS B OKPYKAIOIICH
IPUPOTHON cpene, MOHUMaHUE HEOOXOIUMOCTH HCIOIb30BAHUS TOCTHKEHUMN
COBPEMEHHOW OMOJIOTUH JJIsl PallUOHATIBFHOTO MPUPOIOTIOJIH30BAHUS;

YMEHHUE pelaTh dJIEMEHTApHbIE OMOJIOTUYECKHE 3a/1aud, COCTaBISATh CXEMBbI
NepeHoca BEIIeCTB U SHEPTUU B dIKOCUCTEMAX (1IeNU MUTaHUS);

YMEHUE BBIMOJIHATh JIA0OPATOPHBIE M MPaKTUYECKUE padOThl, COOIHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIEHWBATh W HWHTEPIPETHPOBATH HHGPOPMAIIHIO
OMOJIOTMYECKOTO  COJEP)KAaHUSA, BKJIIOYAIONIYIO0 I[ICEBJOHAYYHbIE 3HAaHUS W3
pa3IMYHBIX UCTOYHUKOB (CPEICTBA MAacCOBOW WH(GOPMAIIMU, HAYIHO-MOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHME  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHHUS,
00001mast GMOJIOTHYECKYI0 MH(POPMAIMIO W3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aeiioB U TeM nudpoBbie
Ne i/ P Konrpoabnsie IIpakruyeckue (upp )
MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6nmoreka [IOK
b 2 0.5
HOJIOTHA Kak Hayka https://m.edsoo.ru/7f41¢292
JKuBBIe cHCTEMBI U UX OpraHU3aIus 1 buGnuorexa [IOK
P I https://m.edsoo.ru/7f41¢292
XHUMHYECKHI COCTaB U CTPOEHUE KIIETKH 8 1 bubmorexa HOK
P https://m.edsoo.ru/7f41¢292
KuznenesaTebHOCTb KIETKH 6 bubmorexa HOK
A https://m.edsoo.ru/7f41¢292
PasMHOXeHUE U MUHAMBUAYAIbHOE Pa3BUTHE 5 1 bubnmnoreka HOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
HacnenctBeHHOCTh M1 K3MEHYMBOCTD 2 15 bubnuoreka [{OK
OpPraHu3MOB ’ https://m.edsoo.ru/7f41¢292
Ceneknust opranu3mMoB. OCHOBBI 3 bu6nunorexa LIOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41¢292
PesepBHOE Bpems 1 bubmmorexa OK
p p https://m.edsoo.ru/7{41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM undgposbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
bu6nmoreka [IOK
! IBOITOLHONHAL GHOTOTHS ? ! https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnoreka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 OpranusMbl U OKpy’Karolas cpeia 5 1 bubmorexa HOK
P PYJarotiadt cpell https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4
Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 hitps-//m.cdsoo.ru/7f4 1ccT4
bubnuoreka [{OK
P 2
> C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka Koutpoasubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Mertoab! O3HAHMS )KUBOU PUPOJIBI.
[TpakTuueckast paborta Ne 1
bubmuorexa [JOK
2 «/crionp30BaHuEe pa3IMYHBIX 1 0.5
https://m.edsoo.ru/863e6122
METO/IOB MPU U3YYCHUHU
OMOJIOTHYECKUX 00BEKTOBY
3 buosiornyeckue cucremsl, MpoLECcChl | bubnuotexa [JOK
U UX U3y4YEHHE https://m.edso0o.ru/863e¢6564
4 XUMHYECKHNHU cocTaB KIeTKU. Boga u | bu6mmoreka [IOK
MUHEPAIBHBIE COJIA https://m.edsoo.ru/863e674¢
bu6mmoreka [IOK
5 benku. Coctas u ctpoeHue 0enko 1
A TaB 1 CTPOCHAE DEKOB https://m.edsoo.ru/863e6b72
®epMeHThl — OMOJOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabota Ne 1 «3yuenue | 0.5 bubnuorexa [JOK
KaTaJIUTUYECKON aKTUBHOCTHU ' https://m.edsoo.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMHIIa3bl
WJIM KaTamas3bl)»
bu6 OK
7 Yraeponsl. JIunuasl 1 nonmotexa 11

https://m.eds00.ru/863¢6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuoreka [JOK

8 Hyxrennoseie knciiorst. AT® https://m.edsoo.ru/863e6d5c
9 Hcropust 1 METObI U3yUEHUS bubnmoreka [JOK
kietku. Knetounas teopust https://m.edsoo.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas
cucremMa
CTpoeHue 3yKapuOTHYECKOUN KIIETKH.
JlaGopaTopHnas padota Ne 2
«M3yueHue cTpoeHus KIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIMpENaparax u ux
OIUCaHUE»
bu6mmoreka [IOK
12 OOMeH BelecTB UM METaboIu3M hitps://m.cdsoo.rw/863¢766¢
bu6mmorexa [IOK
13 ®orocniites. Xemocunres https://m.edsoo.ru/863e7c98
. bubnuorexa [JOK
14 Onepreruieckuii 0bmen https://m.edsoo.ru/863e¢7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kJeTku. Muros. JlabopaTopHas
15 pabota Ne 3 «Habmronenue Murosa B 0.5 bubmmnorexa [IOK
https://m.edso0.ru/863e7dc4
KJIETKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKPOTIpETapaTax»
16 buocunTe3 Oenka. Peakmms bu6mmorexa [IOK
MaTpUYHOIO0 CUHTE3a https://m.edsoo.ru/863e796e
bu6mmorexa [IOK
17 Tpascanus — Guocnres benka https://m.edsoo.ru/863e796¢
18 Hexknerounsie hopmbl :kU3HH — bubnnorexa [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCHI

https://m.edsoo.ru/863e7540

bu6mmoreka [IOK

19 DopMBbI pa3MHOKEHHSI OPTraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6mmoreka [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHUE.
21 JlabopaTtopnast pabota Ne 4 0.5 bubnunoreka [JOK
«M3y4yeHue cTpoeHus MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
” NunuBuyansHOE pa3BUTHE bubnuoreka [IOK
OpraHHU3MOB https://m.edsoo.ru/863e¢8436
” I'eneTrika — Hayka o bubnnorexa [HOK
HACJIE€JICTBEHHOCTHU U U3MEHUYUBOCTH https://m.eds00.ru/863e8612
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 npu3HaKoB. MoHOruOpuaHOE bubmmorexa [OK
https://m.edsoo.ru/863e8878
CKpELIMBaHUE
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fllesaBHF::quoro Héfz‘,HHeI)IOBaHI/ISI bubmmnorexa [IOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuenuieHHOe Hacae10BaHNe
npu3HakoB. JlabopaTopHas pabora
26 No 5 «M3yuenune pe3ynbpTaToB 0.5 bubnmnoreka [JOK
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.eds00.ru/863e8c60
CKpelIuBaHus y Apo30(uIibl Ha
TOTOBBIX MUKPOTIPETapaTax
27 I'eneruka nona. Hacnenopanue bubmuorexa [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
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IMPU3HAKOB, CHCIIJICHHLIX C I1OJIOM

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

HNsmenunBocth. Henacnencrsenuas
U3MEHUYUBOCTh. JlaboparopHas

)3 paborta Ne 6. U3yuenue | 0.5 bubnnorexka [HOK
MOIU(DUKATTMOHHOW U3MEHUYHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHKE BAPUALIMOHHOTO Psijia U
BapUAIMOHHON KPUBO»

HacnencrBeHHass ”3BMEHYUBOCTD.

79 JlaGopaTtopnast pabora No 7. | 0.5 bubnunoreka [JOK
«AHamu3 MyTanui y 1po3oduis Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOMpEIapaTax»

bubmuoreka [JOK

30 Teneritica uenosexa ! https://m.edsoo.ru/863e8d78
PesepBHeIil ypok. O600IICHHE 10

31 teme «HacnencTBeHHOCTD U 1
W3MEHYHBOCTH OPTAaHU3MOBY

bu6nmoreka [JOK

32 (Cenexuus kax HayKa i mpouece ! https://m.edsoo.ru/863e9214

13 MeToap! M JOCTUKEHUS CEJIEKITUNA | bu6nmoreka [JOK
pacTEeHUN U KUBOTHBIX https://m.edsoo.ru/863e¢9214

34 broTrexHoorus Kak orpacib | bubnnorexka [JOK
[IPOU3BOJICTBA https://m.eds00.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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11 KJIACC

KosunyecTBo 4acos JJIeKTPOHHbIE
Ne Hara undgposbie
n/n Tema ypoxa Bcero Konrpoanneie  TIpaxTuieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIOLHS U METO/IbI €€ U3yUEHUS 1 bubmnorexa [IOK
https://m.edsoo.ru/863ea20e
) Hctopust pa3BuTus npeacTaBieHuin 1 bubnnoreka [JOK
00 3BOTIOINU https://m.eds00.ru/863¢9570
bubmuoreka [JOK
3 Mipossosmows 1 https://m.edsoo.ru/863e9cle
[Tomymsimus Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 JlaboparopHas padota Ne 1 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e¢99c6
«CpaBHEHHE BHJIOB T10
MOP(OIIOTHIECKOMY KPUTEPHIOY
5 JIBIOKyIIME CUITBI (RJIEMEHTapHbIE | bubnuoreka [IOK
(akTOpBbl) 3BOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EcrecTBeHHbIi 0TOOp 1 €ro hopMbl 1 hitps://m.cdsoo.rw/863¢9ed0
PesynpTaThl 3BOMIOLNN:
MPUCIIOCOOIEHHOCTh OPraHU3MOB U
7 Buz0oOpa3oBanue. JlaboparopHas | 0.5 bubnuoreka [IOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpTraHu3Ma U e
OTHOCHTEIIEHOTO XapaKTepay
g Hamnpasnenus u nytu ) bubnnorexa [JOK

MaKpO3BOJIFOIHUN

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



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

9 HeoOpaTtumocTs 3BOIIONNN
10 Wcropus xu3Hu Ha 3emiie U METO/bI
e€ U3yueHUst
1 ['mnoTte3pl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emuie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam u bubnmoreka [JOK
epuoaam https://m.edsoo.ru/863eabbe
OcHOBHBIE 3TaIlbl BOTIOIUU
PacTUTENLHOTO U )KUBOTHOTO MHUDA.
13 [IpaxTnueckas padora Ne 1 0.5 bubnuoreka [IOK
«M3y4yeHne HCKONIaEMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pPaCTCHHIA U KUBOTHBIX B
KOJUTEKIIUSX
14 CoBpeMeHHas cucTema bubnnoreka [JOK
OpPraHU4YEeCKOro Mupa https://m.edsoo.ru/863ca48¢
15 DBOJTIOIHS YeJIOBEKa (AaHTPOTIOTEHE3) bubmmorexa [TOK
https://m.edsoo.ru/863eac2c
16 JBrxyuie cuibl ((hakTopsl) bub6nuorexa [IOK
aHTpoIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH IBOJIOLIH
YeJI0BeKa
18 UYenoBeueckue packl ¥ MPUPOIHBIE bubnmnoreka [JOK
aJlanTanuy 4YeJI0BEeKa https://m.edsoo.ru/863eaca2
PesepBHelil ypok. O6001IEHHE T10
19 TeMe «BO3HMKHOBEHUE U pa3BUTHE
KHU3HU Ha 3emiie»
20 DKoJorus Kak HayKa
21 Cpenbl 0O0UTaHMS U SKOJIOTHYECKHE bubnnorexka [JOK



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

baxTopsl

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

AOGuoTtnveckue HakTopsI.
Jlaboparopnas pabota Ne 3.
«Mopdomnoruueckue 0COOEHHOCTH

. bubnmoreka [JOK
22 pacTeHMil U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863ebl10e
obutanus». JlabopaTopHas pabora
No 4. «BnusHue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)
bu6mmoreka [IOK
23 buorureckue paxroper https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
24 Ne 2 «IloncuéT ImI0THOCTH 0.5
MOMYJISIIIUK pa3HbIX BUOB
pacTeHui»
)5 Coob1ecTBa OpraHu3MoOB — bubnuorexa [JOK
OMoIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHUYECKNE CHCTEMBI bubmuorexa [JOK
(3K0CHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TOKA3aTENN SKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMU/IBI. bubmmorera [TOK
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocuctem. Cykueccus
28 [IpupoaHbIe SKOCHCTEMBI
29 AHTpPONIOT€HHBIE YIKOCUCTEMBI
30 buocdepa — rnobanpHas bubnnoreka [JOK
AKOCHUCTEMA 3eMIIN https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmnoreka [JOK

o6uochepsl

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 UYenosedecTBO B Onocdepe 3emin 1
13 CocyuiecTBOBaHUE MPUPOJIBI U | bubnnorexka [HOK
YeJIOBEYECTBA https://m.edsoo.ru/863ebale
PeszepBubIil ypok. O6001ICHHE TEMBI
34 «Co0011eCcTBa U DKOJIOTUUECKHAE 1
CUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 34 25

I[TPOT'PAMME



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




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 NnporpamMmasl CpeaHeEro oﬁmero 06pa3OBava

CdopmMupoBaHHOCTh 3HAHUNW O MECTE U POJM OUOJIOTUH B CHCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HAyK, B POPMUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAYUYHON KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOekKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
Oouosnoruy; (PyHKIMOHATBLHON TPAaMOTHOCTH 4YEJIOBEKa HJISl pEIICHUS

JKHN3HCHHBIX 3a1a4

YMeHue pacKpblBaTh COJEpXKAHHWE OHOJIOTMYECKUX TEPMHHOB U
TIOHATHUH: KHU3Hb, KJIETKA, OPraHU3M; MeTaboimu3M (0OMEH BEUIeCTB H
MIPEBpPALICHUE JHEPrHM), IOMEOCTa3 (camMOperyJysiuus), YypOBHEBas
OpraHu3alys *KHUBBIX CUCTEM, CaMOBOCIPOM3BEACHUE (PENPOAYKLIHUs),

HaCJICACTBEHHOCTb, U3MCHYNBOCTD, POCT U PA3BUTHC

VYMeHue uznaratb OMOJIOrHYECKHe TEOPUH (KJIETOYHAas, XpPOMOCOMHas,
MytanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHus (0 IEHTpax MHOTrooOpas3wsi M TMPOUCXOXKICHHS KYJIbTYPHBIX
pactennii H.M. BaBuiosa), onpenensars rpaHUIbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCMaM

YMeHue BIageTh METOJaMH HAy4YHOTO TIIO3HAaHUS B OHOJOTUH
(HaOnrofieHWe W OMKMCAHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUI;
OpraHM3ainys W TMpOBEAeHHE OHOJOTHYEeCKOr0  JKCIIEPUMEHTA,
BBIIBIDKEHHE  TUIIOTE3EL BBISIBICHUE  3aBHCUMOCTH  MEXKIY
HCCIIeTyeMbIMU BETMYMHAMHU, OOBSICHEHHE TOMYyYEHHBIX PEe3yIbTaTOB,
WCIIONb30BAHHBIX HAYYHBIX TMOHSTHI, TEOpPUM M 3aKOHOB, YMEHHUE

ACJIaTh BBIBOJABI HA OCHOBAHUU MMOJTYUYCHHBIX pCSYJ'[BTaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE TMPHU3HAKU BUPYCOB, KIETOK
IpOKapuoT MW ISYKApHOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHW3MOB; OCOOEHHOCTH  TIPOIIECCOB OOMEHa  BEIIECTB U
MpEeBpaIeHUs] DHEPruu B KIETKe, (POTOCHHTE3a, IIACTHYECKOTO U
JHEpreTHYeckoro  oOMeHa, XEeMOCHHTe3a, MHTO3a,  Meio3a,
OIJIOJIOTBOPEHHSI,  Pa3sMHOXKCHHUS,  HHIUBUAYAIBHOTO  Pa3BUTHS

opranu3ma (OHTOTEHE3)




YMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJIS 06’b$ICHCHI/I$I
6I/IOJIOI‘I/I‘-IGCKI/IX mpoucccoB u SIBJICHI/Ifl, UL IPUHATUA TPAKTUUCCKHUX
pelleHri B MOBCEAHEBHOM KU3HU B LIETISAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY’KAIOIIUX JIFOJIEH, COOII0IEHUSI HOPM
rPpaMOTHOIO MOBEAEHUS B  OKPYXAIOIIEH NPUPOJHON  CpEIE;
IIOHMMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIBb30BaHUA ,IIOCTI/I)KGHI/Iﬁ
COBpPEMEHHOM OHONOTMU ¥ OMOTEXHOJOTHH [UIsi paloOHaIbHOIO

IIpUPOAOITIOJIb30BAHHA

VYMmenune p€maTtb 3JIEMCHTAPHBIC TI'CHCTHYCCKUEC 3ada4yud Ha MOHO- U
,Z[I/IFI/I6pI/II[HOG CKPCIIUMBAHUEC, CHCINNICHHOC HACJICAOBAHHC, COCTABJIATH
CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIUBaHUA JJIA IMpeaACKasaHus

HacCJICAOBaHM ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBINOJNHATH JIA0OPATOPHBIE U TPAKTHYECKUE PaboTHI,
coOnrofaTh MpaBWwia Mpu paboTe C Yy4eOHBIM U JIaOOPaTOPHBIM

o0opynoBaHueM

YMeHHe KpUTHUYECKH OLEHHBATh U HWHTEPHPETHUPOBATH HH(OPMALMIO
OMOJIOTMYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO TICEBIOHAYUHbIE 3HAHUS
U3 pa3iauyHbIX UcTOUHUKOB (CMMU, HayyHO-IONyJIsipHBIE MaTepUabl);
STHUYECKHE AacCMeKThl COBPEMEHHBIX HCCIEIOBaHUII B OHMOJIOTHH,

MCIHUIINHC, OMOTEXHOJIOTHU

10

YMeHue co3/iaBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIC COOOIICHHUS,
0000111251 OMOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOIbKUX HCTOYHHMKOB,

T'paMOTHO HUCIIO0JIb30BAaTh MTOHSATHNHBIN armapar OuoJIorHun

11 KIIACC

Kon
NpoBepPsieMoOro
pe3yjabTara

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

ChopMHUpPOBAaHHOCTh 3HAHHK O MECTE€ M POJH OHWOJOTHU B CHUCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYUYHOM KapTHUHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIaJIE POCCUMCKHX M 3apyOeKHBIX Y4YEHBIX-OMOJIOrOB B DPa3BUTHE
O6uosioruy; (PyHKIMOHATBLHON TPAaMOTHOCTH 4YeJIOBEKa MJIsl peIICHUS

JKHU3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJep)KaHHE OHOJOTHYECKHMX TEPMHUHOB H

TMOHSTHM: BUJ, HOMYJIsIUA, FeHO(l)OHI[, 9BOJIIOLUA, ABWIKYIIUC CHIIBL




(paxtopsr) IBOJIIOLINH, PUCTIOCOOTICHHOCTh OpPraHHU3MOB,
BHI000pa30BaHKE, IKOJIOTHYECKUE (hakTopsl, IKOCHCTEMA,
MPOAYICHTBI,  KOHCYMEHTBI,  PEIYyIECHTHI, Henu  MUTaHus,

AKOJIOTUYECKas MUpaMKIa, OMoreoreHo3, onocdepa

YMeHnue uznaratb OMOJOTHYECKUE TEOPHUH (SBONIOIMOHHAs Teopus Y.
JapBuHa,  cUHTeTHYecKass  TeOpus  HBOJIOLMHU), 3aKOHBl U
3aKOHOMEpHOCTHU (3apojpbieBoro cxojactea K.M. bapa, yepenoBanus
IJIaBHBIX HampaiaeHui u nyrei sBomonuu A.H. CeBeprioa, yueHus o
oumochepe B.M. Bepnamckoro), ompenensTh  TpaHUIBI — HUX

IIPUMCHHUMOCTH K )KUBBIM CUCTCMaM

YMeHue BrajeTb METOJAMU HAY4YHOTO T[O3HAHHUS B OHUOJNOTHH
(HabOmro/IeHHEe W OINKMCAHMUE >KUBBIX CUCTEM, IPOIIECCOB U SIBJICHUI;
OpraHm3anys W MPOBEICHUE OHOJIOTHYECKOrO  JKCIICPUMEHTA,
BBIIBUKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCHMOCTH  MEXKIY
UCCIIEyeMbIMH BEIIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSITHA, TCOPHA W 3aKOHOB, yMCHHUE

ACJIaTh BBIBOJAbI HA OCHOBAHUU MMOJTYUYCHHBIX pe3y.IH)TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJOrMYECKUX OOBEKTOB: BHUJOB, MOMYNIALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB,  OHOreoLleHO30B M  IKOCHUCTEM;
0COOEHHOCTH IPOLIECCOB HACJIeJICTBEHHOU U3MEHYMBOCTH,
€CTECTBEHHOTO0  0TOOpa, BUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPraHU3MOB, JIEHCTBUS SKOJIOTMUYECKHUX (DaKTOPOB Ha OpPraHU3MBI,
MepeHoca BeIIeCTB U MOTOKA SHEPTUU B IKOCHCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U

OMOTeOXMMHYECKUX IIMKJIOB B Onochepe

VYmMmenne IMPUMCHATH IIOJIYYCHHBIC 3HAHUA JJIA 00BsICHEHNS
OHMOJIOTHYECKUX mponeccoB 1 SIBJICHI/Iﬁ, JJI TIPUHATHUSA TPAKTHYCCKUX
pelIeHnii B MOBCEAHEBHOW KU3HU B LIETSAX oOeceueHus: 6e30MacHOCTH
CBOETO 37I0POBbsSI M 3JI0POBbSI OKPY>KAIOIIUX JOJIEH, COOMI0IEHUSI HOPM
rpaMOTHOTO TMOBEAEHUS B  OKPYXKAIOIIEH NPUPOJAHON  CpeJe;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTPI)KGHI/IIZ

COBpCMCHHOﬁ Oouonoruu IJId paliluOHAJIBHOTO ITPUPOAOIIOJIB30BAHUSA

VYMmenune pe€umiaTtb 3JIEMCHTAPHBIC OMOJIOrHYECKHE 3aga4u, COCTaBJIATH

CXEMBI MepeHOoca BEIIECTB U YHEPTUU B IKOCUCTEMAX (LIeNU MTUTAHUs)

YMeHHue BBINOJHATH JIAOOpAaTOpHBIE M TMpAKTUUYeCKue pabdoTsl,
coOmoath mpaBwia npu pabore ¢ y4eOHBIM M J1aOOPAaTOPHBIM

obopynoBaHuEM




YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPHPETHPOBATH HWH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IeP)KaHMs, BKIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3ianyuHbIX UcTOYHUKOB (CMMU, HayyHO-IONYJsSipHBIE MaTepHalIbl);

’ paccMmarpuBaTh rio0anbHbIE IKOJIOTUYECKHUE poOIIeMbI
COBPEMEHHOCTH, (hOPMHPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
TIO3HIUIO
YMeHue co3zaBaTh COOCTBEHHBIC HMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 0000111ast GHOJIOTHYECKYI0 HHPOPMAIIMIO U3 HECKOJILKHX HCTOYHHKOB,

I'paMOTHO HCITIOJIB30BATH TMOHATHHHBINA alrrmapar ouonoruu



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kox

1.1

1.2

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA
buonorusa xak HayKa

buonorus — wayka o xuBoil mpupone. Ponp Ouonoruu B (GopMUPOBAHUU

COBPEMEHHOW HAyYHOH KapTHHBI Mupa. CucTeMa OMOIOrHYeCKHX HAYK
MeToapl 1MO3HAHUS KUBOW MPHUPOAbI (HAOMIOAEHHUE, DKCHEPUMEHT, OINHCAHUE,
U3MEpeHue, KiIacCUpUKaNusi, MOJCIMPOBAaHUE, CTAaTUCTHYECKas 00paboTKa

JTAHHBIX )

JKuBnIe ccTEeMBI U BX opraHnu3anusi

2.1

XKuspie cucrtembl (OHOCHCTEMBI) KaK MpeaMeT u3ydeHus: omonoruu. CBoiicTBa

OMOCHCTEM M UX pazHooOpa3ue

2.2

YpoBHU oOpraHuzanuyd OHMOCHCTEM: MOJEKYJISPHO-T€HETUYECKUH, KIETOYHBIMH,

OpFaHHSMCHHBIﬁ, HOHy.]'ISILIHOHHO-BH,HOBOfI, BKOCHCTCMHLIﬁ, 6HOC(b€pHBII>i

3.1

3.2

3.3

XHUMUYECKUN COCTaB U CTPOCHUC KIICTKU

XUMHUYECKUH COCTaB KJIETKM. XHMHYECKHE JJIECMEHTHI: MaKpO3JIEMCHTHI,
MHKPOIJICMCHTHI. Boma wu MUHCPAJILHBIC BCHICCTBA. (DYHKI_II/II/I BOJbI H

MHHCPAJIBbHBIX BEHICCTB B KJICTKC. HOI[JIep)KaHI/IC ocMOTHYECKOTo Oananca

benku. CoctaB u crpoeHue O€nKoB. AMHHOKHMCIOTHI — MOHOMEpPHI OENKOB.
He3amenumble W 3aMEHHMBIE AaMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
YpOBHH CTPYKTYpbI O€IKOBOI MOJIEKYIbI (IEpBUYHAs, BTOPUYHAS, TPETHYHAS U
YeTBEPTUYHA CTPYKTypa). XHMMHUYecKHe CcBoiicTBa OenkoB. buonornueckue
¢GbyHKIIHN OEIKOB.

®epMeHTHl — Ouosiornueckue karanuzatopbl. CTpoeHue (epmeHTa: aKTUBHBIN
HeHTp, cyOcTtpatHas crneunduynoctb. Kodepmentsl. Burtamuubl. OTinuus

(bCpMeHTOB OT HCOPraHNYCCKUX KAaTaJIn3aTOpPOB

VYraeBoasl: MOHOCaxapuabl (IUI0K03a, pubo3a U Ae30Kcupubo03a), Aucaxapubl
(caxapo3a, 7naKTO3a) W TOJHCaxapuabl (Kpaxmai, TJIMKOTeH, IeJUTI0I03a).
bronornveckne GyHKIINU YTIEBOIOB.

Jlunuaer:  TpurMnepuasl,  crepounbl,  Gocdomununel.  ['mapodunsHO-
rupopoOHbIe cBOMCTBAa. buonornueckue ¢yHkiuu aunuaoB. CpaBHEHHE

YrijieBOJ40B, OCIIKOB M JIMIIUA0B KaK UCTOYHHUKOB SHCPTHUU

3.4

Hyxneunnossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIEHHOBBIX




kuciotr. Crpoenne u ¢ynkuun JIHK. Crpoenne u ¢ynkuun PHK. ATO:

cTpoeHue U (PyHKIUU

3.5

[wurosorus — Hayka o kierke. Kiierounast reopusi. MeToapl U3y4eHus KIETOK

3.6

3.7

Krnerka kak nenoctHas xuBas cucreMa. OOLIue NMPU3HAKU KIIETOK: 3aMKHYTast
HapykHas MeMmOpana, moJiekyiasl JIHK kak remerwueckmii ammapar, cucrema

cuHTe3a OeJika

Tunsl kIeToK: syKapruoTudeckas U npokapruotrudeckas. OCOOEHHOCTH CTPOCHUS
MpoKapuoTHueckoi  kieTku. Kierounas crenka Oakrtepuit.  CtpoeHue
JYKapUOTUUECKOW KJIETKU. OCHOBHBIE OTJIMUUSA PACTUTEIHHOH, >XKUBOTHOU H

IpUOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBEepXHOCTHBIE CTPYKTYpHI KJIETOK — KIJIETOYHAs CTEHKA, TIMKOKAIUKC, HX
¢bynkun. [Inasmarudeckas memOpaHa, e€ coiicTBa U pynkuu. L{utonnasma u eé
opraHonipl. OHOMEMOpaHHbIE OPraHOW/bl KJIETKU: 3HAOIUIa3MaTHYecKasl CeTb
(OIIC), ammapar ['onbmpku, im3zocoMbl. [loayaBTOHOMHbBIE OpraHOMIbl KIIETKU:
MUTOXOHJpPUH, TuIacTUAbL. [IporcXokIeHne MHUTOXOHAPHA W IUIacTHA. Bumsl
actu. HemeMOpaHHBIE OpraHOMIBI KJIETKH: PUOOCOMBI, KJICTOUHBIA ILIEHT,

PECHUUKH, KTyTUKU. DYHKIIUM OPraHOUI0B KIETKU. Brirtouenus

Snpo — perynsaTopHblil neHTp kieTku. CTpoeHue sjpa: siaepHas o000J0dYKa,
KapHOIUIa3Ma, XpOMaTHH, SIPHIIIKO. XPOMOCOMBI

TpaHcnopT BElIECTB B KIIETKE

Xn3HenesaTeNnbHOCTh KIETKH

OOmeH BemiecTB, WM MeTa0OMu3M. AccUMMISIUS (TUTACTUYECKU OOMEH) u
JTUCCUMUIISIINSA (PHEPTEeTHUYECKU OOMEH) — JB€ CTOPOHBI €IWHOTO IpoIecca
MeTtabonu3ma. Tunbel oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbiid. Poib

(I)CpMeHTOB B OOMEHE BCIHICCTB U NMPCBPALICHUN SHCPIUU B KIICTKE

4.2

43

®dortocuntes. CBeroBas u TeMHOBas (a3wl porocuHTEe3a. Peakum GorocuHTe3a.
D¢ddexTuBHOCTL PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a ISl KU3HHU Ha 3emiie.
Bnusnue ycrmoBuit cpembl Ha (POTOCHMHTE3 U CIOCOOBI TOBBIMICHUS €T0
MIPOYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHHTe3. XEeMOCHHTE3UpYIOIHe OakTepuu. 3HAYEHUE XEMOCHHTE3a s

JKA3HU Ha 3emiie

DHepreTudeckuii oOMeH B KJeTKe. PacmieniieHue BeIIECTB, BBIJICICHUE H
aKKyMYJIMpPOBAaHUE HHEPrMM B KIETKE. OTambl JHEPreTHYECKOro oOMEeHa.
I'mukonus. bpoxenune u ero Buabl. KHCIOpoaHOE OKHCIEHUE, WA KIETOYHOE

neixanue. DPHEeKTUBHOCTh DHEPTETUIECKOTO 0OMEHa

44

Peakiiun marpuunoro cuntesa. ['enernueckas undopmarus u JJHK. Peanuzammst

TeHETUYECKON HWHpOpMaMK B KJIETKe. | €HEeTHMYeCKHil KOJ W €ro CBOWCTBA.




Tpanckpunums — marpuunbsii cunte3 PHK. Tpancnsius — O6uocunTte3 Oenka.

KonupoBanue amuHokuciot. Ponb pubocom B OnocunTese Oeka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHpychl. Mcropus otkpeitus BupycoB (/1.U.
WBanoBckuii). OcOOEHHOCTH CTPOEHUS M JKU3HEACATENBHOCTH BUPYCOB.
baktepuodaru. bone3nu pacteHuidd, >KUBOTHBIX M 4YEJIIOBEKa, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedunura yenoseka (BUY) — Bo3oyaurens CITN/a.

[Mpodunaktrka pacnpocTpaHeHHs] BAPYCHBIX 3a00ICBaHHIA

PasMHOXEeHME U MHAMBUAYAIbHOE PA3BUTHE OPraHU3MOB

5.1

52

Krerounsnii WK, WIM KU3HEHHBIA IMKJI KIeTKW. MHTepdaza u MUTO3.
[Tpomeccel, mporekaromme B nHTepdaze. Permmkamus — peakius MaTpUIHOTO
cunteda JIHK. Crtpoenue xpomocoM. XpoMOCOMHBIH HabOp — KapUOTHIL.
JIMMIIONAHBIE WM TalJIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUbL.
[luToslornyecknue OCHOBBI PA3MHOKEHHS W HWHIUBUAYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne wierkn — muto3. Craaun mutoza. IIpouneccel, mpoucxopsiue Ha

Pa3HbIX CTAAUAX MHUTO34. buonornyeckuii cMBICII MUTO3a

@®opMbl pa3MHOKEHHMsI OpraHu3MoB: Oecronoe W mojoBoe. Buael Gecrnonoro
Pa3MHOXXEHHUS: JIeJIeHHE HaJBO€, IOYKOBAaHWE OJIHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHHUE. UckyccTBenHoe

KIIOHUPOBAHUC OPraHU3MOB, €I'0 3HAYCHUEC IJIA CCIICKIUN

53
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5.5

[TonoBoe pa3MHOXEHUE, €T0 OTINYHUS OT OECIOIOorO.
Meiio3z. Cragum wmeiio3a. Ilpouecchl, mpoucxodsmiye Ha CTaausIX Meio3sa.
IloBenenne xpomocom B Meio3ze. Kpoccunrosep. buonornueckuii cMbici U

3HaYEeHHE MeNo3a

I'ameTorenes — nporecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y JKUBOTHBIX. IlonoBbie
JKEJIC3bl: CEMCHHUKU U ANYHUKH. O6p330BaHI/IC " Ppa3BUTHC IOJOBBIX KIJIETOK —
raMmer (CnepMaro3ous, sUleKseTKka) — criepmMaToreHe3 u oorere3. OcoOeHHOCTH

CTPOCHUA SIUIEKIETOK U CIICpMaTO301U10B. OHHO,Z[OTBOPCHI/IC. HapTCHOF CHC3

WunuBuayansHoe — pa3BuTHE  (OHTOreHe3).  OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Jranbl YMOPHOHATIEHOTO Pa3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npobneHue, racTpyianus, opraHoreres. [loctamOpuonansHoe pa3Butue. THIbl
MMOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (IMYMHOuYHOe). BnusiHue
Cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPhI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YpOZCTBa.

Poct u pazButue pactenuii. OHTOT€HE3 IBETKOBOIO PAaCTEHHUSI: CTPOCHUE CEMEHH,

CTauu pa3BUTUIA

HaCJ'IeI[CTBCHHOCTB U U3SMCHYUBOCTHb OPTaHU3MOB




6.1

6.2

IIpeamer u 3apaun reHeTukd. Mcropust pa3BUTHS TEHETUKU. BKilax pocCHUCKUX
U 3apyOexHBIX YU€HBIX B pa3BUTUE TEHETUKU. MeETonbl TI'eHETUKU
(ruOpuoIOrnYeckuid,  LUTOI€HETHYECKUH, MOJIEKYJISIPHO-T€HETUYECKHA).
OcHoOBHBIE TeHETUYECKUE NOHATHA. [ eHeTHYeCcKass CUMBOJIMKA, UCIIOJIb3yeMas B

CXeMax CKpeLIUBAHUI

3aKOHOMEPHOCTH HACJEIOBAHMs IPU3HAKOB, yCTaHOBJIEHHble [. MeHnenem.
MonorubpuaHoe CKpelMBaHue. 3aKOH eIMHO00pazus TUOPUIOB IEPBOTO
nokosieHus. IlpaBwio JnoMMHHMpOBaHMs. 3aKOH pAacCIUEIUIEHUS IPU3HAKOB.
I'unoresa uncrotrel ramer. [1onHOE U HENMOIHOE JOMUHUPOBAHHUE.

JlurubpuaHoe ckpemuBaHue. 3aKOH HE3aBUCHMOTO HACJIEOBAHMSI IPU3HAKOB.
[{uTOoreHeTHUeCKne OCHOBBI IUTHOPUIHOTO CKPEIIUBAHHS. AHAIM3UPYIOIIEe
cKkpelmuBaHue. lcrnonp3oBaHuEe — aHATU3UPYIOLIErO  CKPEIIMBAaHUA  JUId

OIIpCACIICHUSA I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuerieHHoe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuerieHHOMY
HAcJeIOBaHUIO TreHOB. Hapymienuwe creruieHHs TEHOB B pe3ylibTare
KpOCCUHroBepa. XpOMOCOMHAasl TeOpus HAacleACTBEHHOCTU. [‘eHeTnueckue
KapThl.

I'enernka mnona. XpoMOCOMHOE ONIpENENeHHE Moia. AyTOCOMBI M TIOJOBBIE
XpOMOCOMBL. ['OoMOraMeTHole M TeTeporameTHble opranu3Mbl. HacimenoBanue

IMPHU3HAKOB, CHUCIVICHHBIX C ITOJIOM

N3menunBoCTh. BHIbl M3MEHUYMBOCTH: HEHACICACTBEHHAs M HACJICICTBCHHAs.
Ponep  cpenpl B HEHAcHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJU(PUKAIIMOHHON W3MEHYMBOCTU. BapuanuoHHBII psin U BapUallMOHHAs
kpuBad. Hopma peaknum npusHaka. KoiM4ecTBEHHbIE U Ka4eCTBEHHBIE

MPpHU3HAKU U UX HOpMa pCaKINH. CBolicTBa MO,HH(I)HK&HHOHHOP’I HU3MCHYHNBOCTU

HacnenctBeHHas, WM TEHOTUIIMYECKAas, W3MEHYMBOCTb. KomOuHaTHBHAs
M3MEHYMBOCTb. Melo3 U TOJIOBOM TMpoliecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTanMoHHass W3MEHYMBOCTh. Kraccudukamus MyTaiuii:
TE€HHBIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NMpUYUHBI MyTauuid. MyrareHHbie
¢akTopbl. 3aKOH TOMOJIOTUYECKUX PAZOB B HacleACTBEHHON n3meHunBocty H.1.

BasusioBa

I'enetuka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl TE€HETUKH
yeJIoBeKa: reHeaJornuecKui, OJIM3HELIOBELIH, IUTOTCHETHYCCKUH,
OMOXMMHUYECKHUM, MOJEKYISIpHO-TeHeTHUYeCKui. COBpEeMEHHOE OIpeACIICHUE
TrE€HOTHIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHUCIIE C
nomouipio III[P-ananu3a. HacnencrBeHHble 3a00jieBaHUS 4YEIOBEKA: T'€HHBIC
0oJie3HM, 0O0JIE3HU C HACIICICTBEHHOW MPEAPACIIONOKEHHOCTHI0, XPOMOCOMHBIE

6one3nu. ComaTHueckue M TeHepaTUBHbIE MyTanuu. [IpUHLIUIBI 370pOBOTO




06p3.33. KHN3HHU, AHUAr"HOCTHUKH, HpO(bI/IJIaKTI/IKI/I 1 JICUCHUA TI'CHCTHYCCKUX
Oone3nell. MeIMKO-reHeTHYeCKoe KOHCYIbTUPOBAaHUE. 3HAUCHUE MEIUIIMHCKON

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKUX 3a00JIeBaHUH YEI0BEKA

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOJIOTUU

7.1

Cenekuusi Kak Hayka U Tpoliecc. 3apoKIeHHE CEJIeKUUU U JIOMECTHKAIIHS.
Yuyenne H.M. BaBuioBa o0 1ieHTpax NPOUCXOXKICHUS W MHOTOOOpasus
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX XUBOTHBIX. COpT,

[I0po/1a, IITaMM

7.2

CoBpeMeHHbIE METObl CeNeKIUU. MaccoBbli M HMHIAUBUAYAIbHBIA OTOOpHI B
CEJIEKIIMM pacTeHud M KMBOTHBIX. OlleHKa sKcTepbepa. bimskoponacTBeHHOE
cKpeuBaHue — HMHOpuAMHTr. Yucrasg nuHus. CKpellMBaHUE YHCTHIX JIMHUU.
I'etepo3uc, nnu rubpuanas cuia. HepoJicTBeHHOE CKpelnBaHUE — ayTOPUIHHT.
OtnanénHas ruOpuamzanuss U e€ ycrnexu. VICKycCTBEHHBIH MyTareHe3 U
IIOJIyYEHUE TOJIUILIONAOB. JIOCTMIKEHMSI CEJIEKLMM DPACTEHMM, JKUBOTHBIX H

MHUKPOOPraHu3mMOB

7.3

buoTtexHonorus kak oTpacib MPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanuss pexomOmHaHTHOW JIHK m Tpancrennnix opranu3moB. Kierodnas
nHxeHepuss.  Knerounele  KynbTypbl. MHKPOKIOHAJIbHOE  Pa3MHOKECHHE
pacrenuii. KinoHupoBaHHE BBICOKONPOAYKTUBHBIX  CEIBbCKOXO35MCTBEHHBIX
OpPraHU3MOB. OJKOJOTHUYECKHe U 3Tudeckue mpodinembl. MO — reHeTnyecku

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

11 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

DBOJIOLMOHHAS OUOIOTUS

1.1

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBunerensctBa  3Boarouuu.  [lameoHToslornyeckue:  MOCIENOBATEIbHOCTD
MOSIBJICHUSI BHUJIOB B MAJEOHTOJOTUYECKOW JIETOMUCH, MEpPEeXO/Hble (OPMBI.
buoreorpaduyeckue: cxoactBo W paznuuue ¢ayH U (piaop MaTepukoB u
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJCTBA U Pa3IU4Msi IMOPHOHOB Pa3HBIX BUIOB
M103BOHOYHBIX. CpaBHUTEIbHO-aHATOMUUYECKUE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pyIUMEHTapHbIe OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OIMYECKHX MyTel y Bcex

OpTraHU3MOB




1.2

1.3

OpomonnonHass teopus Y.  [apBuna. [lpenmnocbuiku  BO3HUKHOBEHUS
JapBUHU3MA. JIBWXKYIIME CHJIBI SBOJIOUMHU BUAOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXKEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONpeAeNEHHAs U3MEHYMBOCTb,

00opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOP)

Cunrernueckast Tteopust s3Bomtouuu (CTD) u  OCHOBHBIE €€ IOJOXKEHMS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHAIA BUAA U SBOJIIOUA

1.4

1.5

JBwxyue cuibl ((hakTopbl) SBOJIIOLMU BUIOB B Ipupoie. MyTaluoHHBIH
nporecc ¥ KOMOWHATHBHAS M3MEHYHBOCTH. llOmymsiMOHHBIE BOJNHBI U Jpeid
reHoB. M3omsanus n murpanus. EcrecTBeHHbI 0TOOp — Hanpapisomuil ¢pakTop
sBoIIOIMU. DPOPMBI €CTECTBEHHOTO 0TOOPA.

IIpucnocoOaeHHOCTh  OPraHM3MOB Kak pe3yinbTaT s3Bomouuu. Ilpumepsl
MPUCTIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI H HAHOANANTALINH.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHOBHBIE (hOpMBI BUJ000pa30BAHUS:

reorpaduueckoe, 3KOJIOrHIecKoe

MaxkposBomtorusi.  PopMbl  3BoJMOLMU:  (UIETUYECKAs,  JIUBEPrEeHTHasd,

KOHBCPI'CHTHAsA, I1apaljiCIbHasd. H606paTI/IMOCTB 3BOJIFOLINH

2.1

2.2

Bo3HuKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHblEe TIPEACTABJICHUS O 3apOKICHUM JKU3HU. HayuyHbple TIHIOTE3BI
BO3HUKHOBEHHUS JKM3HM Ha 3emie: abuoreHe3 M NaHCIepMus. XUMHUYECKas
IBOJIIOLMS. DKCIEPUMEHTAIIbHOE MOATBEP)K/IECHUE XUMHUYECKOW HBOJIOLHUU.
HauanbHble stanel O6uosiorndeckoil sBomtoruu. I'mnoreza PHK-mupa. Ilepseie

KIJIECTKHU U UX 3BOJIIOIIUA. CDOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII JKUBBIX OPraHnu3MOB

Pa3Butne xusHu Ha 3emiie mo spam U nepuojam. Karapxeill. Apxelckas u
npotepo3oiickass 9pbl. [laneo3oiickas spa u e€ mnepuoabl: KeMOPHUIICKHIA,
OPJIOBUKCKWW, CUJYPUICKHH, JI€BOHCKHI, KaMEHHOYTOJIbHBIN, TEPMCKHII.
Me3so30iickas 3pa U €€ IepUuoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHozoiickass »2pa w e€ mepuojabl: MaJeOreHOBBIA,  HEOTCHOBBI,
AQHTPOIIOICHOBBIM. XapaKTepUCTHUKA KIUMaTa W TEOJOTMYECKHX IIPOLIECCOB.
OcCHOBHBIE 3TaIbI 3BOJIOLUN PACTUTEIBHOTO U KUBOTHOTO MUpPa. ApoMOp(O3bI y
pacTeHMid M JKMBOTHBIX. [losiBIEHME, pacuBeT W BBIMHUPAHUE TPYIN >KUBBIX

OpPTraHU3MOB
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Cucrema OpraHm4eckoro Mupa Kak oOTpaxeHue HBolouud. (OCHOBHbBIE

CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB
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OBonronMs 4YejaoBeKa. AHTPOIIOJIOTHS KaK Hayka. Pa3BuTue IpeacTaBIEHUN O

IMPOUCXOXKIACHUN YCTIOBCKA. MCTO,Z[BI HN3YUCHUA QaHTPOIIOICHE3a. CXOI[CTBa n




2.5

pa3nuuus yeloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJIOKEHHE YeTIOBEKa.
JBwxymme cuibl ((hakTopsl) aHTpornoreHe3a. HacneacTBeHHAass MI3MEHYUBOCTh U
€CTECTBEHHBIH 0TOOp. OOIIEeCTBEHHBIM 00pa3 >KU3HU, W3TOTOBJIICHHE OPYIUN

TPY/a, MBILIJICHUE, PeUYb

OcCHOBHBIE CTaaUU M BETBU SBOJIOLMHM YEJIOBEKA: ABCTPATONUTEKH, YemoBek
yMenbid, YenoBek mnpaMmoxonsamuid, YenoBek HeaHaepTaabCckui, YemoBek
pa3ymHbIid. HaxoIku HMCKOMaeMbIX OCTAaHKOB, BPEMs CYIIECTBOBAHUS, 00JIACTh

pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 >KU3HU, OPYAUS

2.6

3.1

YenoBeueckue pacsl. OCHOBHbIE OOJIBLIME pachl: €BpoNeouiHas (eBpazuiickas),
HErpo-aBCTPaJIONIHAs (3xBaTOpHAJIbHASA), MOHTIOJIOMTHASI (a3marcko-
amepHuKaHckasi). UepTbl PUCIIOCOOICHHOCTH MPEJICTABUTENIEH YeIOBEUECKUX pac

K YCIIOBHSIM CylIeCTBOBaHUs. ENMHCTBO yenoBedyeckux pac. Kputuka pacuzma
OpranusMbl ¥ OKpyXkarouias cpeaa

OKkosiorusi Kak Hayka. 3aJjauyd W pasfiesibl 3KOJOTHMH. MeTosbl 3KOJOTHYECKUX
UCCIIeIOBaHUN. DKoornyeckoe MupoBo33peHue. Cpenbl 0OUTaHNsI OPraHU3MOB:

BOAHAasA, HA3EMHO-BO3AYyIIIHAA, TIOYBCHHA, BHYTPUOPTaHU3MCHHAA

3.2

Okonornyeckue  ¢axktopsl. Knaccupukanus — sKomorundeckux — (pakTopos:
abuoTuyeckre, OMOTUYECKHME W aHTPOIOTeHHbIE. JleWcTBHE HKOJIOTMYECKUX

(akTOpOB HA OPraHU3MbI

33

AbuoTtnueckue (HaKToOphl: CBET, TEMIeEpaTypa, BIAXKHOCTb. DOTONEPUOAU3M.
[IpucnocoOnenust OpraHM3MOB K  JIEHCTBUIO aOMOTHYECKHX  (PaKTOPOB.

buonoruyeckue PUTMBI

34

3.5

buotnueckue Qaxrtopbl. Buabl OnoTHYECKMX B3aMMOAEHCTBHI: KOHKYpPEHIUS,
XHUIIHWYECTBO, TMapa3uTU3M, MYTyalll3M, KOMMEHCAIU3M (HaxJIeOHMYECTBO,
KBapTHPAHTCTBO),  aMEHCAIM3M, HelTpanu3M.  3HadeHHe  OMOTHYECKHX

BBaHMOHeﬁCTBHfI IJId CYIIECTBOBAHUA OPraHU3MOB B IPUPOJHBIX COO6IIICCTBaX

OKOJIOTHUECKHE XapaKTECPHUCTHUKH MOITYyJIAINHN. OcHOBHEBIE IIOKa3aTCIn
nomyJjdanuu: 4YUCICHHOCTb, INUIOTHOCTb, POXAACMOCTb, CMCPTHOCTL, IMPUPOCT,

Murpanus. JJnHaMuKa YUCIEHHOCTH MONYJIALMY U €€ Peryisauus

COO6H.ICCTB& 1 3KOJOTMYCCKUC CUCTEMbI

4.1

CoobmiecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypbl OHMOIICHO3a: BHJIOBasd,
MPOCTPAaHCTBEHHAs, Tpodudeckas (mumieBas). Buasl-momuHaHThl. CBs3UM B

ouoIeH03€e

4.2

Dkonoruveckre cucteMbl  (dKocucteMbl). [loHsTHE 00 9SKOCHCTEME W




4.3

ouoreoreHo3e. DOyHKIMOHAJIbHBIE KOMIIOHEHTHl JKOCHCTEMBI: TPOIYLIEHTHI,
KOHCYMEHTBI, peyleHThl. KpyroBopoT BelecTB 1 MOTOK 3HEPTHU B SKOCHCTEME.
Tpodbuueckue (muieBbie) ypOBHU O3KocucTeMbl. [luileBble 1LieM U CETH.
OcCHOBHBIE TIOKa3aTeNM HKOCHUCTEMBI: Omomacca, MPOAYKLHUSA. DKOJIOTHYECKUE
MUpPaMHUIIbL: TPOAYKIMH, YHUCICHHOCTH, Ouomaccel. (CBOHCTBA SKOCHUCTEM:

YCTOMYHUBOCTb, CAMOpPEryJsiiius, pa3putue. Cykieccus

[Ipupoanbie 3x0cUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOI'O MJIU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOr€HHbIE 3KOCHUCTEMBI. ATpO3KOCHCTEMBI. Ypb6o3KkocUCTEMBL.
buonoruueckoe u X03HCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopaznoobpasue kak Qakrtop ycroWumBocTH dKocucteM. CoxpaHeHue

OHMOJIOrMYeCKOro pa3HooOpasus Ha 3emiie
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Yuenne B.W. Bepnaackoro o Owuocdepe. I'paHuibl, coctaB U CTPYKTypa
ouochepsr. XKXuoe BemecTtBo u ero ¢yHkmuu. OcoOeHHOCTH OHOChEphl Kak
r7100aJbHOM IKOCUCTEMBI. J[MHAMHUYECKOE paBHOBECHE W OOpaTHas CBS3b B
ounocepe. KpyroBopoTsl BemecTB W OHOTCOXMMHYECKHE LHKIBI JJIEMEHTOB

(yraepona, azota). 30HaIbHOCTH OMOc(hepbl. OCHOBHBIE OMOMBI CYIIN

4.5

UYenoBeuecTBO B Ouocdepe 3eminn. AHTpONMOTeHHbIE W3MEHEHUs B Ouocdepe.
['oGanbHBIE SKOTOTUYECKHE TTPOOJIEMBI.
OcHOBa palMOHANBHOTO  YIpPABIEHHUS MPHUPOJAHBIMH pecypcaMd U UX

ucnoJib30BaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOAbI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus. 10 knacc. [Naceunnk B.B., Kamenckuit A.A., Py6rioB A.M. u ap.;
[Tox penakuueii [Taceunuka B.B. AkironepHoe o6miectBo «M31arenscTBo
«IIpocBemenue»

* buonorus. 11 knacc. [laceunnk B.B., Kamenckuit A.A., Pyonios A.M. u ap.;
[Tox penakuueii [Taceunuka B.B. Akimonepnoe o61miectBo «M3marenscTBo

((HpOCBGHIGHHG»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
O6m1as 6uonorus. ba3zoseiit ypoenb. 10-11 knacc. Merogudeckoe nocooue,

aBTOphl: [laceunuk Bnagumup BacunweBuy, [1IBenoB ['ne6 ['enHaaneBuy.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

https://uchitel.club/fgos/fgos-biologiya

https://myschool.edu.ru/

instrao.ru

prof-sferum.ru

https://m.edsoo.ru/






