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[TOACHUTEJIBHAA 3AIINCKA

[Ipu pazpaboTke NporpaMmsl Mo OUOJIOTUH TEOPETUUECKYIO OCHOBY JIJIsI
onpeieNIeHUsl OIX0A0B K (HOPMUPOBAHUIO COACPKAHUS yUeOHOTr0 MpeIMeTa
«buomorus» cocraBuiu: KoHuenTyaibHbie nojgoxenus @I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH LIEJICH, COAEPKaHUs, PE3yIbTaTOB 00YUEHHUSI U
TpeOOBaHUM K YPOBHIO MTOATOTOBKHU BBITTYCKHUKOB, IMOJOKEHUSI 00 O0ITUX MENISIX U
MPUHIIUIIAX, XapaAKTEPU3YIOIIUX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPEIHETO
obmero oopazoBanus B Poccuiickoit denepannmn, a TakxKe MOJIOKEHUSI O
cneruurke OUOIOrUY, €€ 3HAYCHUH B TIO3HAHUU KUBOU MPUPOJIBI U 00ECIICYCHUH
CYIIIECTBOBAHHMS YeJIOBeUeCcKOro oomecTBa. CormacHO Ha3BaHHBIM IOJIOKEHHUSIM,
ompeiesIeHbl OCHOBHBIE (DYHKITUH IIPOTrPaMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouonoruu Aa€T NpeICTaBICHUE O HENsIX, 00 001Iel cTpaTeruu
0Oy4eHMsI, BOCIIUTAHMS M PA3BUTHUS OOYyHAIOIINXCS CPEACTBAMU YUEOHOTO
npeamerta «buonorusy, onpeaenser 00s13aTeaIbHOE MPEIMETHOE COAEPKAHNE, €T
CTPYKTYpY, pacupeiejieHUe o pa3jienam U TeMaMm, pEKOMEHIyEMYIO
MOCJIEIOBATEIBHOCTD U3yUEHHUs YUeOHOro MaTepraia ¢ y4éToM MEXIPEIMETHBIX
Y BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKK 00pa30BaTENbHOTO MPOLiecca, BO3PACTHBIX
0COOCHHOCTEH 00yJarOIuXCHl.

B nporpamme 1o OMOIOTHHU TaKKe YUYUTHIBAIOTCS TPEOOBAHUS K TIIAHUPYEMbBIM
JUYHOCTHBIM, METAPEIMETHBIM U MPEMETHBIM pe3yJbTaTaM 0Oy4eHUS B
(OpMHPOBaHNH OCHOBHBIX BUJIOB Y4E€OHO-ITI03HABATEIbHON
JeATEeIbHOCTH/Y4eOHbIX TEUCTBUI 00yUarOIIUXCs IO OCBOCHUIO COJIEPKAHUS
OMOJOrMYeCKOro 00pa3oBaHMSL.

B nporpamme o 6uosioruu (10—11 kimaccel, 6a30BbI YPOBEHb) peaan3oBaH
MIPUHIIUAT TPEEMCTBEHHOCTH B U3YYCHHH OMOJIOTHH, O1aroiaps ueMy B Hel
IPOCMaTPUBAETCS HATIPABICHHOCTh HA Pa3BUTHE 3HAHUIA, CBS3aHHBIX C
(bopMHpPOBaHKEM €CTECTBEHHO-HAYUYHOT'O MUPOBO33PEHUS, IIEHHOCTHBIX
OpHUEHTAIUN JTUYHOCTH, IKOJIOTHUECKOTO MBIIIUICHHUSI, PECTABICHUI O 3710pPOBOM
oOpa3e ®KU3HU U OEPEKHBIM OTHOIIEHUEM K OKPY’KAOIIEH MPUPOTHON cpeie.
[ToaToMy Hapsimy ¢ U3y4eHHEM OOIIEONOIOTHIECKUX TEOPHH, a TAK)KE 3HAHUH O
CTPOEHUH KUBBIX CHCTEM Pa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOIECCOB B IPOTPaMMe 10 OMOJIOTHH YACICHO BHUMAaHHUE UCIIOTh30BaHUIO
MOJTYYCHHBIX 3HAHUW B IMOBCETHEBHOMN KU3HU TSI pEIICHUS IPUKIIATHBIX 3a7a4, B
TOM YHCIIe: TPO(PMITAKTUKN HACIEACTBEHHBIX 3a00JICBaHUI YeTIOBEKA, METUKO-
TCHETHYECKOT0 KOHCYJILTUPOBAHUS, 000CHOBAHUS IKOJIOTHICCKU
1€JIeCO00Pa3HOTO MOBEACHUS B OKPYIKAIOIIECH MPUPOIHOHN Cpefie, aHaIn3a



BIIUSTHUS XO35WCTBEHHOU JIEATEHHOCTH YEIOBEKA HA COCTOSIHUE MTPUPOIHBIX U
HCKYCCTBEHHBIX 9KOCHCTEM. Y CHJIEHNE BHUMAHMSI K IPUKJIATHON HATIPABICHHOCTH
yaeOHOTO TIpeMeTa «bromorus» mpoIuKTOBaHO HEOOXOIUMOCTRIO O0ECTICUCHMS
YCIIOBHM JIJIS1 pEIIEHUS OJTHON U3 aKTyaJbHBIX 3a/1a4 IIKOJIBHOTO OMOJIOTHYECKOTO
oOpasoBaHus, KOTopas npesmnonaraet GopMupoBaHuEe y 00y4aromuXcs
CIIOCOOHOCTH aJIalITUPOBATHCS K N3MEHEHUSIM JUHAMUYIHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buosiorust Ha ypoBHE CpeHETo 001Iero o0pa3oBaHms 3aHUMAET BaXKHOE MECTO.
Omna oOecrieunBaet GOpMUPOBAHKE Y OOYHAIOIINXCA MPEACTABICHUN O HAyYHON
KapTUHE MUpPa, pacIIupsieT U 0000IIaeT 3HAHUS O JKUBOU MPUPOJIE, €€
OTIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOM OpPTraHU3AIUHU U IBOJIOIHNH, CO3/IAET
YCJIOBHSI JIJIS: TIO3HAHUS 3aKOHOB JKMBOW MPUPOIBI, (POpMUPOBAHUS
(GyHKIIMOHATHHOM TPAMOTHOCTH, HABBIKOB 37IOPOBOTO U O€30macHOro oopasa
YKU3HH, IKOJIOTHIECKOTO MBIIIJICHHUS, IIEHHOCTHOTO OTHOIICHHUS K JKHBOU MPUPOIE
U YEJIOBEKY.

BosbIioe 3HaueHWe OMOJIOTHSI UIMEET TAK)KE JIJISl PEIICHUST BOCITUTATEIbHBIX U
pa3BUBAIOININX 3374 CPEAHETO 00IIero 00pa3oBaHMs, COIUATN3AIINN
oOyuaroruxcs. M3ydenne Onojioruu ooecreurnBaeT yCiaoBHs i QOPMUPOBAHHS
WHTEJJICKTYaJIbHBIX, KOMMYHUKAITMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB,
ACTETUYECKOM KYJIBTYPhI, CHOCOOCTBYET HHTETPAIIMHM OMOJIOTHYECKUX 3HAHUH C
MIPEACTABICHUSIMHU U3 IPYTHX YICOHBIX MMPEIMETOB, B YaCTHOCTH, (PU3HKH, XUMUHU
u reorpadun. HazBanHbie OT0XKEHUS O MTPEAHA3HAYCHUN YU4eOHOTO IpeMeTa
«buonorusy coOCTaBUIN OCHOBY IS OTIPEICTICHUS TTOIX0/I0B K OTOOPY H
CTPYKTYPHUPOBAHHIO €TO COJIEPKaHMS, MPEICTABICHHOTO B IPOrPaMMe TI0
OHMOJIOTHH.

OT60p conepkanus yueoHoro npeameta «buosorus» Ha 6a30BOM YPOBHE
OCYILECTBJIEH C TO3UIIUH KYJIBTYPOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHH C
KOTOPBIM 00y4Jaromuecs 10KHbI OCBOUTh 3HAHUS U YMEHUS, 3HAUUMBIE IS
dbopmupoBaHus 001IEH KYIbTYPbI, ONPEACIISIONINE a/IEKBATHOE MMOBE/ICHUE
YeJIOBEKa B OKPYIKAOIIEH IPUPOIHOM Ccpejie, BOCTPeOOBaHHBIC B IIOBCETHEBHOM
JKU3HU U IPAKTHUECKOH AesaTeabHOCTH. Oco00e MECTO B ATOM CUCTEME 3HAHUN
3aHUMAIOT JJIEMEHTHI COJIEPKaHUs, KOTOPBIE CITy>KaT OCHOBOM 17151 (hOPMHUPOBAHUS
IIPEACTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHE MUPA U
IIEHHOCTHBIX OPUEHTAIUSAX JTUYHOCTH, CIIOCOOCTBYIOIINX T'YMaHU3AlIUH
OMOJIOrMYECKOro 00Opa30BaHMUS.



CtpyKkTypupoBaHHe COAepKaHUs yueOHOro MaTepuala B IporpaMme 1o OMoI0ruu
OCYIIECTBIICHO C YYETOM MIPUOPUTETHOTO 3HAUYEHUS 3HAHUN 00 OTIMUNTEIbHBIX
0COOEHHOCTSIX KHUBOU MPHUPOJIBI, O €€ YPOBHEBOM OpPraHM3alMU U 3BOJIOLUHU. B
COOTBETCTBHHM C 3TUM B CTPYKType y4eOHOro npeamera «buonorus» BelIEIEHBI
CJIeIyIOLIME CoJiepKaTelibHble JIMHUK: «bronorusa kak Hayka. MeToibl Hay4YHOTO
no3HaHus», «KieTka kak Ouojoruueckas cucremay, « OpraHusm Kax
Oounonorunyeckas cucreMa», «Cuctema 1 MHOroo0pa3ue OpraHu4ecKoro Mupay,
«IBOIOUS KUBOM MPUPOJIBI), « IKOCUCTEMbI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

[ens n3zydenus yueoHoro npeameta «buonorus» Ha 6a30BOM YPOBHE — OBIaJICHHUE
OOYYarOIIMMUCS 3HAHUSIMHU O CTPYKTYPHO-(PYHKITMOHAIBHOW OpTraHU3AINH KUBBIX
CUCTEM Pa3HOTO paHra U MPUOOPETCHNE YMEHUN UCTIOIb30BATh ATH 3HAHUS IS
IPaMOTHBIX JCHCTBUN B OTHOIIEHWN OOBEKTOB KUBOW MTPUPOIBI U PEIICHHUS
Pa3IUYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTmkeHne 1eu u3ydeHus yaeOHoro npeameta «buomorus» Ha 6a30BOM ypOBHE
oOecrieynBaeTCs PEIICHUEM CIICTYIONTNX 3a/1a4:

OCBOCHHE 00YUYAIOIIMMHUCS CUCTEMbI 3HAHUKN O OMOJIOTHYECKUX TEOPHUAX, YUCHHSIX,
3aKOHaX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MPAaBUJIAX, CIY>KaIlUX OCHOBOM J1JIs
dhopMupoOBaHHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHON KapTUHE MHUPa, O
METOJIaX HAyYHOT'O MO3HAHUS, CTPOSHUH, MHOT000pa3uu 1 0COOCHHOCTSIX JKHBBIX
CUCTEM Pa3HOr0 YPOBHS OpraHU3alMH, BHIJAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

bopmHpoBaHre y 00yUYarOIUXCs MO3HABATENbHBIX, MHTEINIEKTYaJbHbIX U
TBOPUYECKHUX CIIOCOOHOCTEN B MPOLIECCE aHANM3A JAHHBIX O MYTIX Pa3BUTHS B
OMOJIOTUY HAYYHBIX B3IJISIIOB, UJEH U MOJIX00B K U3YUYEHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3aluu;

CTaHOBJICHHE Y OOYYAIOIINXCA 00IIeH KyIbTypbl, PYHKIIMOHAIBHONU TPAaMOTHOCTH,
pa3BUTHE YMEHUN OOBSICHITH U OIIEHUBAThH SIBJICHUS OKPYXKAIOIIEr0 MUPA YKHUBOU
MPUPOBI HA OCHOBAHUY 3HAHWUHN U OTIBITA, TIOJYUYEHHBIX NMPU U3YYCHUN OUOJIOTHHY;

dbopmupoBaHue y 00y4arommuxcsi yMEHUN WLTFOCTPUPOBATH 3HAUCHUE
OMOJIOTMYECKUX 3HAHUM B MPAKTUYECKOU JIEATEIIbHOCTH YeJIOBEKa, Pa3BUTHHI
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUHI U arpoOHOTEXHOJIOTHH;

BOCIIUTaHUE YOKAEHHOCTH B BO3MOXKHOCTH TTO3HAHUS YEIIOBEKOM JKUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHS K HEH, COOTIOICHUS STHIECKUX
HOPM TIPH TIPOBEJACHUN OMOJIOTHICCKUX UCCIICIOBAHUIA;



OCO3HAHHE IEHHOCTH OMOJIOTMYECKUX 3HAHUH JIJIsl TOBBIIICHUS YPOBHS
HKOJIOTHYECKOM KYJIBTYPHI, 11 POPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

IPUMEHEHUE TPUOOPETEHHBIX 3HAHUN U YMEHUI B IOBCEHEBHOM KU3HU JIJIS
OLICHKH TIOCJIEJICTBUI CBOEH AESTENIBHOCTH MO OTHOIICHHIO K OKPY’KaIoIIen cpee,
COOCTBEHHOMY 3/I0pPOBbI0, 00OCHOBAHKE U COOJIIOICHHE Mep MPOPUIaKTUKA
3a00JIeBaHUM.

B cucreme cpeanero obuiero oopazosanus «buonorus», nzyuaemas Ha 6a30BoM
YPOBHE, SABIIAETCS 0053aTeNbHBIM YUY€OHBIM MPEIMETOM, BXOISIINM B COCTAB
npeaMeTHon obmactu « EcTecTBeHHO-HAYYHBIE TIPEIMETHD.

Jnst uzyuenust Ouonoruu Ha 6a30BOM ypOBHE CPEAHETO 00111ero 00pa3oBaHuUs
oTBoauTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 gac B HeemIO).

COLAEPXAHUE OBYUYEHNM A
10 KITACC
Tema 1. buonorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOILIECTBEHHBIMU, TEXHUUYECKUMU U
JPYTUMU €CTECTBEHHBIMU HayKaMmu, puiocopue, STUKON, 3CTETUKON U MPaBOM.
Ponb Ouonoruu B GopMHUPOBaHUN COBPEMEHHON HAYYHOM KapTHUHBI MUPA.
Cucrema OMOJIOTHYECKUX HAYK.

MeTobl O3HAHUS KUBOM MpUPOIbI (HAOTIOIEHNE, IKCIIEPUMEHT, OIUCAHUE,
U3MepeHue, Kiaccudukaiys, MoIeTMPOBaHNE, CTaTUCTUYECKAst 00paboTKa
JTAHHBIX ).

JemoHcTpanuu:

IToptpetsr: Y. lapBun, I'. Menaens, H. K. Konbios, [x. Yorcon u ®@. Kpuk.
Tabmuie! 1 cxeMbl: «MeTobl MO3HAHUS KUBOW MPUPOIBI.

JlaGopaTopHbIe U MPAaKTHYECKUE PaOOTHI:

[Ipaktuueckas padora Ne 1. «Vcnonb30BaHuE pa3IMUHBIX METOAOB MPU U3YUYEHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. J)KuBbie CHCTEMBI U UX opraHu3anu:i.

JKusbie cucteMbl (OMOCUCTEMBI) KaK IPeAMET u3ydeHus ouonorun. OTaudne
JKUBBIX CUCTEM OT HEOPTAHUYECKON MTPUPOIBI.



CBolicTBa OMOCUCTEM M BX pazHOooOpasue. Y POBHHU OpPTaHU3AIUU OMOCUCTEM:
MOJIEKYJISIPHBIN, KJIIETOYHBIN, TKAHEBBINA, OPraHU3MEHHBIN, TOMYJISIIHOHHO-
BHJIOBOM, SKOCUCTEMHBIN (OMOTe0IEHOTUYECKUIT), OnoC(EepHBIA.

JlemoHcTpanuu:

Tabnuuel u cxeMbl: « OCHOBHBIE TPU3HAKH JKU3HUY, « Y POBHHU OpPraHU3aIuu >KUBOU
PUPOIBDY».

O6opynoBanue: Mmoaenb Mojiekyibl JIHK.
Tema 3. XuMH4YECKU COCTaB U CTPOEHUE KIIETKHU.

XUMHUYECKAMN COCTAB KIETKA. XUMUYECKUE DIIEMEHTBI: MAKPOAJIEMEHTHI,
MUKPO3JIEMEHTHI. Bosia 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIMK BOJIBI 1 MUHEPAJIBHBIX BEIIECTB B KileTKe. [loanepkanue
OCMOTHYECKOT0 OaiaHca.

benku. CoctaB u cTpoeHue 0€TKOB. AMUHOKHCIIOTHI — MOHOMEPHI OCITKOB.
He3ameHnmbie 1 3aMEHUMBbIE aMUHOKHUCIOTHI. AMUHOKHCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbI OCIIKOBOM MOJIEKYJIbI (MIEpBUYHAS, BTOPUYHAS, TPETUUHAS U
YeTBEpPTUYHAsA CTPYKTYypa). XUMUYECKUE CBOMCTBA OesKOB. buonornueckue
GbyHKUIHUU OENKOB.

depMeHTHI — Onosiornueckue karaianzaropbl. CTpoeHne pepMeHTa: akTUBHBIHI
HEHTp, cyocTpatHas crienu@uanocts. Kodhepmentsl. Butamunbl. OTnuyus
(GbepMEeHTOB OT HEOPTaHUYECKUX KaTaau3aToOPOB.

YreBoasl: MOHOCAXapu sl (TIIFOK03a, prd03a U e30KCHpr003a), TUcaxapuIbl
(caxapo3a, 1JakT03a) U ToJKcaxapuibl (Kpaxmal, TIIMKOTeH, eJIII0103a).
buonornyeckre GyHKIMH yTIIEBOIOB.

Jlunuast: Tpurauuepuabl, Gochonunuibl, crepounsl. 'napodunbHo-
rupodoOHbIe cBOIcTBA. bruonorndeckue pyHkuun aunuaos. CpaBHEeHUE
YTJIEBOJIOB, OEJIKOB U JIMIHIOB KaK UCTOYHHUKOB SHEPTHH.

Hyxneunnossie kucnotel: JJHK n PHK. Hykiieotubl — MOHOMEpBI HYKJIEMTHOBBIX
kucnoT. Ctpoenue u ¢pynkuuu JIHK. Ctpoenune u dynknuu PHK. Bugsr PHK.
AT®: ctpoenne u QyHKIIHH.

[utonorus — Hayka o kinetke. Kiietounas Teopust — npumMep B3auMOIENCTBUS UAEH
1 (aKTOB B HAYYHOM MO3HAaHUU. METO/Ibl U3yUEHUS KIIETKH.



Krerka kak miesoctHast sxuBasi cucrema. OOmue npu3Haky KJIETOK: 3aMKHYTast
HapykHas MeMmOpaHa, moJiekyisl JIHK kak reHeTnueckuii anmapar, cucrema
CUHTE3a OelKa.

Tunel KJIeTOK: SyKapuoTHueckas U npokapuoTudeckas. OCOOEHHOCTH CTPOEHUs
npokapuoTudeckoi kiueTku. Kinerounas crenka O6akrepuii. CtpoeHue
AYKapUOTUYECKON KIIeTKH. OCHOBHBIE OTIUYMS PACTUTEIBHOM, )KUBOTHOM U
rpUOHOMN KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIHUKC, UX
¢bynkuuu. [Tnazmatuueckas memOpana, e€ cBoiicTBa u ¢pyHknuu. [{utomnasma u eé
opranouibl. OmHOMeMOpanHbie opranounabl kiuetku: JIIC, anmapat ["onbmxkwy,
an30coMbl. [1oryaBTOHOMHBIE OPraHOUABI KJIIETKH: MUTOXOH/IPUH, TUTACTHIBI.
[IpoucxoxieHne MUTOXOHIPH 1 mactu. Buasl mnactua. HememOpaHHbie
OpraHOU]Ibl KIETKU: PUOOCOMBI, KJIIETOUHBIN HEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. OYHKIIMHA OPraHOUAOB KJIETKU. BKiltoueHus.

SAnpo — perynsTopHsblil eHTp kieTku. CTpoeHue siapa: saepHas 000104Ka,
KapuoIuiazmMa, XpoMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.
JemoHcTpanuu:

[Toptpersl: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneiinen, P. Bupxos, Jx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Hwnarpammel: «Pacnipenenenre XMMAYECKUX 3JIEMEHTOB B HEKUBOM ITPUPOIEY,
«Pacmpenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOIE».

Tabauup! u cxemsr: «llepuoanyeckas Tabaua XUMUYECKUX FTIEMEHTOBY,
«CTpoeHne MOJIEKyYJIbl BOJIbI», «brocunTes 0enkay», « CTpoeHrue MOJIEKYJIbl OeIKay,
«Ctpoenue pepmentarn, «Hykneunonsie kucnotsl. JJHK», «CTtpoenne Monexyibl
AT®», «CtpoeHne 3yKapuoTHYECKOU KIETKW», «CTpOEHNE KUBOTHOU KIIETKIY,
«CTpOeHHEe PaCTUTEIBHON KIETKW», «CTpOCHHE TPOKAPUOTUYECKON KIIETKW,
«CTpoeHue spa KIETKN», « YTIIEBOABD, «JIumuasn.

O6opynoBaHue: CBETOBOW MUKPOCKOII, 000PYIOBaHUE JJIsI TPOBEICHHUS
HAOJIIOICHUM, U3MEPEHH, SKCTIEPUMEHTOB, MUKPOIIPENapaThl paCTUTEIbHBIX,
YKUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopatopHble U mpakTUYECKUE padOTHI:

JlaGoparopnas padota Ne 1. «3yueHue kaTaTuTHYECKOW aKTUBHOCTH (PEPMEHTOB
(Ha MpuMepe aMuUIIa3bl WK KaTajiasbl)y.



JlabopatopHas pabota Ne 2. «/3ydeHue cTpoeHHsI KIETOK pAaCTEHUMN, )KUBOTHBIX U
OaKTepuii Mo MUKPOCKOTIOM Ha TOTOBBIX MUKpOTIpENapaTax U UX OIMUCAHUEY.

Tema 4. )KuzHenesTeNbHOCTE KIIETKHU.

OOMeH BeliecTB, Wik MeTa0oIM3M. ACCUMUIIAIINS (TJTACTUYECKU 0OMEH) U
JTUCCUMWIIAIHS (SHEPTeTHYECKUM OOMEH) — JIBE CTOPOHBI €IMHOTO MpoIecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHUs BEIIECTB U SHEPTUU B IOHUMaHUHU
MeTadoIM3Ma.

Tunsr oOMeHa BemecTB: aBTOTPOGHEIN U reTepoTpodHbIA. Pons ¢pepmeHTOB B
oOMEHE BEIIECTB U MPEBPAIICHUH YHEPTHH B KIICTKE.

®dotocunTte3. CBeToBast U TeMHOBas Jasbl porocuHTesa. Peakiuu porocunresa.
OddexTuBHOCTH PoTOCHHTE3A. 3HAUEHUE (POTOCUHTE3A ISl )KU3HH Ha 3eMiie.
BnusiHue ycnoBuii cpeibl Ha (GOTOCHMHTE3 U CIIOCOOBI IMTOBBIIICHUS €T0
MPOJYKTUBHOCTHU Y KYJIBTYPHBIX PACTEHUU.

XemocuHTe3. XeMOCHHTE3UPYIONINEe OaKTepru. 3HAaUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIe.

DHepreTuueckuii 0OMeH B KiIeTKe. Paciiienyienre BenecTB, BbJIEICHUE U
aKKyMYJIMPOBAHHE SHEPTUH B KJIETKE. JTallbl 3HEPreTHUYECKOro 0OMeHa.
['nmukxonu3. bpoxenue u ero Buael. KucnopoaHoe okucieHne, Wim KIETOYHOE
npixanue. OkucnurenbHoe GocopunrpoBanue. DPPHEKTUBHOCTD
HHEPreTUYECKOro oOMeHa.

Peakiiun matpuunoro cuntesa. ['enernueckas nnpopmanus u JJHK. Peanuzarus
reHeTrueckoil nHopmaiuu B kietke. ['eHeTHIecKuit Ko 1 ero CBOMCTBA.
Tpanckpunmus — matpuunbiii cuate3 PHK. Tpancnsnus — 6uocunTes Oenka.
Oranel Tpancisiuu. KogupoBanne aMuHOKHUCIIOT. Pons prbocom B OrocrHTe3e
Oerka.

Hexknerounsle (hopmbl xu3HU — BUpYChl. MicTopust oTkpsiTus Bupycos (. 1.
WBanoBckuit). OCOOEHHOCTH CTPOCHUS U )KU3HEHHOTO IIUKJIa BUPYCOB.
bakrepuodaru. bonesnu pacTeHun, )KUBOTHBIX M YEJIOBEKA, BHI3IBACMBIE
Bupycamu. Bupyc ummynoaedunurta yenoseka (BMUY) — po3oyautens CITM/1a.
OOpatHas TpaHCKpUIIIKSA, peBepTa3a u uHTerpasa. [Ipopunakruka
pacnpocTpaHEeHUs] BUPYCHBIX 3a00JI€BaHU.

JlemoHCTpanumu:

[Toptpersr: H. K. Konsuos, /1. 1. UBanosckuii, K. A. Tumupsses.



TaGmume! u cxeMbl: « Tumbl nuTanusy, «Meradonu3my», « MUTOXOHIPHUSY,
«QHEpreTUIECKUil 00OMeH», «Xioporiacty», «Dorocunresy, «Ctpoenne JTHK»,
«Ctpoenue u GyHKIIMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTHuecKuii Koy,
«Bupyce», «bakrepuodarny, «Ctpoenue u xxu3HeHHbId nuki Bupyca CI1N/a,
0aktepuodaray, «Permmukarus [JTHK».

Oo6opynoBanue: mojaenu-anmumkanuu «Y asoenne JJHK u Tpanckpuniusy,
«buocunres 6enkay, « CTpoeHue KIEeTKN», MoJienb cTpykTyphl JJHK.

Tema 5. Pa3aMHOKEHVE M MHAUBUYAJIbHOE PA3BUTHE OPTraHU3MOB.

KiteTouHbIi UK, WK KU3HEHHBIA TUKI KieTku. MHTepdasa u mutos. [Iponeccsl,
nporekaroue B uaTepdasze. Permnukanus — peakuus Mmarpuunoro cunresa JJHK.
Crtpoenue xpoMmocoM. XpOMOCOMHBIN HA0Op — KapUOTHUIL. JUTITONTHBIN 1
rarIouAHbIA XpOMOCOMHBIE Ha0Opbl. XpoMaTuasl. [{luTonornyeckue 0CHOBBI
Pa3MHOXKEHUS U NHIUBUAYAJIBHOTO PA3BUTHUS OPTaHU3MOB.

Henenue xkietku — Muto3. Ctaguu mutosa. [Tponeccsl, Mporucxoasiine Ha pa3HbIX
CTaIMsIX MUTO3a. bruonornueckni CMbICII MUTO34.

[Iporpammupyemasi TuOeNb KIETKH — aromnTo3.

®opMbl pa3MHOKEHHS OPraHU3MOB: Oecrosoe U 1mosoBoe. Bubl Oecrnonoro
pa3MHOKEHUS: JeJIEHUE HaJIBOE, TOYKOBAHUE OJTHO- U MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BereTaTUBHOE pa3MHOKeHHe. VICKyccTBEeHHOE KJIOHUPOBaHHE
OpPraHU3MOB, €r0 3HaUCHHE IS CEJICKLIUH.

ITonoBoe Pa3MHOKCHHC, CT'0 OTIIMYIHNA OT OecIoJIorO.

Meiios. Ctaguu Mmeiio3a. [Ipoiieccel, mpoucxoasiiye Ha CTaausix Menos3a.
IToBenenne xpomocom B Meio3e. Kpoccunrosep. buonornueckuit CMbICI U
3HAYEHHUE MEN03a.

["ameTorenes — mpoiiecc 00pa3oBaHUs MOJOBBIX KJIETOK Y )KUBOTHBIX. [10710BBIC
KeJIe3bl: CEMCHHUKH U SIMIHUKH. OOpa3oBaHUE U PA3BUTUE MOJOBBIX KIETOK —
rameT (CrepMaTo30u, SMIEeKIeTKa) — criepMaToreHes u oBorene3. OcoO0eHHOCTH
CTPOEHHUS SULIEKIETOK U criepMaro3onaoB. OmiogoTrBopenue. [lapreHorenes.

NunuBuayanbHOe pa3BuTe (OHTOreHe3). OMOPHOHAILHOE Pa3BUTHE
(amOpuorenes). DTambl HSMOPUOHATIHFHOTO PA3BUTHUS Y TIO3BOHOYHBIX KUBOTHBIX:
npoOJneHue, racTpyisiius, opranorenes. [loctamOpuoHansHoe pa3Butue. TUIIbI
MOCTAMOPUOHAIBLHOTO Pa3BUTHSL: NMPSAMOE, HEPSIMOE (JIMUYMHOYHOE). Biusinue
Cpe/ibl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.



Pocrt u pa3zButue pacteHuii. OHTOreHe3 IIBETKOBOTO PACTEHHUSI: CTPOCHHE CEMEHHU,
CTa/IN¥ Pa3BUTHSL.

JemoHcTpanuu:

Tabmuiel u cxeMbl: «@OPMBI pa3MHOKEHUST OPTaHU3MOBY, «JIBOTHOE
OIUIOJOTBOPEHUE Y IIBETKOBBIX PACTEHUID», «BereraTuBHOE pa3MHOKEHHE
pacteHuiy, «Jlenenue kietku 0akTepuii», « CTpoeHUE MOJIOBBIX KIETOKY,
«Ctpoenue xpomocombly, «Knerounsiit nukimy, «Permmukanus JJHK», «Mutos»,
«Meno3s», «IIpsmoe u HenpsiMoe pazBuTHEe», «I aMeToreHe3 y MiIeKONUTAINX U
4esnoBeka», «OCHOBHbBIE CTAJIMA OHTOT€HE3A.

O0opynoBaHue: MUKPOCKOII, MUKpoIpenaparsl «CrnepmMaTo30H,1bl
MJIEKOITUTAIOLIEr Oy, «SieKIeTka MiaeKkonuTamero», «Kapruokutes B KiieTkax
KOpEIlIKa JIyKa», MarHUTHasI MOJIeIb-alIuIMKanus «Jlenenue kneTku», Moieb
JIHK, Mmoznenb MeTtadazHoil XpoMOCOMBI.

JlabopaTopHble U MPaKTHYECKUE pabOTHI:

JlaGoparopnas padota Ne 3. «HaOmroneHrne MuTO3a B KJIIETKaX KOHYHMKA KOPEIIKa
JIyKa Ha TOTOBBIX MUKPONpPENnapaTaxy.

JlaGoparopnas padota Ne 4. «3yueHue cTpoeHHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpeTrapaTax.

Tema 6. HaCJ]eI[CTBGHHOCTB U UIBMCHYHNBOCTL OPIraHU3MOB.

[Ipeamet u 3anaun reHeTUKHU. VIcTOpUs pa3BUTHS T€HETUKU. PO IMTOIOTHY U
SMOPHOJIOTHUU B CTAHOBIICHUH TCHETUKH. BKI1a pOCCUICKHX U 3apyOeKHBIX
YYEHBIX B pa3BUTHE TCHETHKU. METO bl TeHEeTUKH (THOPUI0JIOTHUECKUH,
ATOT€HETUYECKU I, MOJIEKYJISIPHO-TeHEeTUYeCKUi ). OCHOBHbBIEC TEHETUYECKUE
noHATHsA. [ eHeTu4YecKass CHMBOJIMKA, UCTIOJBb3yEMAasl B CXEMaX CKPEIIMBAHUMN.

3aKOHOMEPHOCTH HacJieI0BaHUs MPU3HAKOB, ycTaHOBJIeHHBIE ['. Mennenem.
MonorubpuiHoe CKpelurBaHue. 3aKOH eIMHO00pa3us ruOpuI0B IEPBOTO
nokosienus. [IpaBuiio fOMUHUPOBaHUS. 3aKOH pACHICIUICHHS TPU3HAKOB.
['unore3a ynctoTsl rameT. [logHOE U HEMOIHOE JOMUHUPOBAHUE.

JlurubpuaHOE CKpeIIMBaHue. 3aKOH HE3aBUCHMOT'0 HACJIeI0BaHUS ITPHU3HAKOB.
[{uToreHeTHUECKre OCHOBBI IUTHOPUTHOTO CKPEIIMBAHUSA. AHATN3UPYIOIICE
ckpemuBanue. Mcnonb30BaHne aHATM3UPYIOMIETO CKPEIIUBAHMS IJIs1 OTIPEICTICHUS
TeHOTHIIAa OCOOH.



CuerienHoe HacleqoBanue npu3HakoB. Pabora T. MopraHna 1o cremieHHOMY
HACJIeIOBAaHUIO TeHOB. HapyleHune cliernieHus reHoB B pe3yJIbTaTe
KPOCCHHI'OBEpA.

XpoMocoMHas TEOpHUs HACIIEICTBEHHOCTHU. | eHETUYECKHUE KAPTHI.

I'enetuka mnona. XpOMOCOMHOC OIIPCACIICHUC I10J1A. AYTOCOMBI H IIOJIOBLIC
XPOMOCOMBEI. ['omorameTHsbIe 1 IreTCporaMCeTHbBIC OPTraHNU3MBI. HaCJIGI[OBaHI/IG
IMPU3HAKOB, CHCINVICHHBIX C ITIOJIOM.

N3meHunBOCTh. BHbl N3MEHUYMBOCTH: HEHACIIEICTBEHHAS U HACIICICTBEHHA.
Ponb cpenpl B HEHACIEACTBEHHOW H3MEHUYNBOCTH. XapaKTEPUCTHKA
MOAU(PUKALMOHHON U3MEHYMBOCTU. BapualimoHHbIN psii U BapUallMOHHAs KpUBasl.
Hopwma peakuuu npusHaka. KoanyecTBEHHBIE M KAYECTBEHHBIE PU3HAKU U UX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYHNBOCTH.

HacnencrBenHnas, uiau reHOTUIUYECKAsl, K3BMEHYMBOCTh. KoMOUHATHBHAS
M3MEHYUBOCTh. Mei03 U TT0JIOBOM MpoIiecc — 0CHOBA KOMOMHATUBHOM
M3MEHYUBOCTU. MyTallMOHHAs N3MEHYMBOCTh. Kitaccudukaiys MyTaiuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa u mpuunHbl MyTanuii. MytareHabie (hakTOpPBI.
3aKOH TOMOJIOTHYECKHUX PSAZIOB B HaclieAcTBeHHOM nu3menunBoctyd H. 1. BaBuiosa.

BHCSII[epHaﬂ HaCJICACTBCHHOCTb U UI3MCHYUBOCTD.

I'enernka yenoseka. Kapuorun yenoBeka. OCHOBHBIE METO/Ibl TCHETUKHU YEIOBEKA!
TeHEeaJIOTHYSCKHI, OIU3HEIIOBBIM, IIUTOTCHETHYCCKUM, OMOXUMHUYCCKHM,
MOJIEKYJISIpHO-TeHeTHYeCKU. COBpEMEHHOE ONpe/ieICHNE TeHOTUIIA:
MOJITHOT€HOMHOE CEKBEHHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHUCIIE€ C TTOMOIIBIO
[111P-ananu3a. HacnencrBeHHBIC 3a001€BaHUS YEIIOBEKA: TCHHBIC O0JIC3HH,
00JIe3HU C HACJICACTBEHHOU MPEIPACIIONOKEHHOCThIO, XPOMOCOMHBIE OOJIC3HHU.
ComaTtrueckue ¥ reHepaTuBHbIe MyTaluy. CTBOJIOBBIEC KIETKHU. [[pUHITUTIBI
3JI0POBOTO 00pa3a *KU3HH, THATHOCTHKH, TPOPUIAKTHKN U JICUCHUS T€HETHICCKUX
0one3Hel. MeauKo-reHeTHYecKoe KOHCYJIbTHPOBAaHNE. 3HAUEHUE METULINHCKON
T€HETUKH B MIPEAOTBPAIICHUH U JICUCHUU T€HETUYECKUX 3a00JIeBaHUMN YEIOBEKA.

JlemoHcTpanuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. . BaBuios.

Tabnutel 1 cxeMbl: « MOHOTHOPUAHOE CKPEITUBAHNUE U €T0 IUTOTCHETHYECKas
OCHOBAa», «3aKOH PaCIIECIICHUS U €T0 IUTOr€HETUYECKasi OCHOBaY», «3aKOH
YUCTOTHI raMeTy, «Jlurubpuanoe ckpemupanuey, « lutTonornyeckre OCHOBBI



JTUTHOPHIHOTO CKpelTMBaHusD», «Meio3y, «B3anmoaecTBrUe alljIeIbHBIX TEHOBY,
«I'eHeTHYECKHE KapThl PACTEHUM, )KUBOTHBIX U YEJIOBEKa», «[ €HETHKA moJiay,
«3aKOHOMEPHOCTH HaCJIe0BaHus, CLIICTUICHHOTO C MoJIoM», « KapuoTumsl
YeJIOBEKA U JKUBOTHBIX», « BUbl H13MEHUMBOCTHY, «MoaudukaioHHas
M3MEHYUBOCTHY, «HacnenoBanue pesyc-pakropay, «['eHeTrka rpymni KpoBu»,
«MyTanunoHHass U3MEHYUBOCTHY.

O6opynoBanue: MOJEIH-aNITMKAINT « MOHOTUOPHUIHOE CKPEIIMBAHUEY,
«Henonnoe nomuHupoBanuey», «Juruopunnoe ckpemmpanuey, «Ilepexkpéct
XpOMOCOM», MUKPOCKOT M MUKporpernapaTt «/Ipo3oduia» (Hopma, MyTanuu
(bopMBI KPBUILEB M OKPACKH Tela), repdbapuid «I opox moCceBHOM.

JlaGopaTopHbIe ¥ MPAaKTHYECKUE PaOOTHI:

JlaGoparopnas padota Ne 5. «3yuenue pe3yabTaToB MOHOTUOPUAHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI Ha TOTOBBIX MUKPOTIPEIIapaTax».

Jlabopatopnas pabota Ne 6. «M3yuenne MoanpuKalMOHHON U3MEHUYHNBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBO.

JlabopatopHas pabora Ne 7. «AHanm3 MyTanuii y 1po30(GuiIbl Ha TOTOBBIX
MUKpOIpenapaTax.

[Ipaktuueckas padora Ne 2. «CocTaBieHre U aHAJIU3 POAOCIOBHBIX YEJIOBEKA.
Tema 7. Cenexkuust opranuzMoB. OCHOBBI OMOTEXHOJIOTHU.

Cenekuus Kak HayKa U IIPOLECC. 3apOKIACHUE CETIEKIIMU U JOMECTUKAIUA. Y YEHUE
H. 1. BaBuiioBa o 1eHTpax MpOUCXOKIACHUS U MHOTO0Opa3ust KyJIbTYPHBIX
pactenuil. LleHTpbI MIPOUCXOKICHHS JOMAIIHUX KUBOTHBIX. COpT, MOpo/a,
ITaMM.

CoBpeMeHHbIe METO/IbI ceNeKIMKU. MacCOoBbIN U MHIUBUAYaIbHBIM OTOOPHI B
CEJIEKIIMM PACTEHUM U KUBOTHBIX. OIIEHKa dKCTepbepa. bim3kopoacTBEHHOE
cCKpenuBanue — UHOpuAUHT. Yucras nunus. CKpelrBaHue YUCThIX JTUHUH.
['eteposuc, unu rudpuaHas cuina. HepoacTtBeHHOe CKpelMBaHne — ayTOPUINHT.
Otnanénnast rubpuauzanus 1 e€ ycrnexu. MIcKycCTBEHHBIN MyTareHes u
IIOJIyYEHHUE MOJIUIIIIONA0B. JJOCTHIKEHNS CENEKIIMU PACTEHUH, )KUBOTHBIX U
MHUKPOOPIraHU3MOB.

buoTtexHonmorusa Kak oTpacis Iporu3BoAcTBa. ['eHHas MHKEHEepHsl. DTarbl CO3JaHUs
pexomOuHanTHOM /JIHK 1 TpancrenHsix opranuzmoB. Kiierounast uH>xeHepus.
Kiterounbie KynabTypbl. MUKPOKJIOHAJIBHOE PA3MHOKEHUE PACTEHU.
KitoHnpoBaHne BEICOKONIPOIYKTHUBHBIX CEIBCKOXO3IUCTBEHHBIX OPraHU3MOB.



Dkonoruyeckue u studeckue npodnemsr. [MO — reHeTrndecku
MOIU(PUITUPOBAHHBIC OPTAHU3MBI.

JemoHcTpanuu:
[Toptpetsi: H. U. BaBuiios, U. B. Muuypum, I'. JI. Kapneuenko, M. @. 11BaHOB.

Tabmuie! u cxeMbl: kapTa «LIeHTPBI MPOUCXOXKICHHUS U MHOTO00pa3usl
KYJIbTYPHBIX pacTeHui», «I1opoasl 1oOMalIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX
pacteHuity, «Ornanéanas rudpuauzanus», «Padorer akanemuka M. @. Banosay,
«JTomumnonaus», «O0BEKTH OMOTEXHOTOTUNY, «KIIeTOUHBIe KYIBTYpHI U
KJIOHUpOBaHHe», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O06opynoBaHu€: MYJISKH TUIOJ0B U KOPHEILIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKoX035UCTBEHHBIE PACTCHUS.

JlabopaTopHble U MPaKTHYECKUE pabOTHI:

Oxckypcus « OCHOBHBIE METObI M JOCTUKEHUS CEJICKIIUU PACTEHUM M 5KUBOTHBIX
(Ha CeNMEeKIMOHHYIO CTAHIINIO, INIEMEHHYIO (pepMy, COPTOUCTIHITATEIHHBIA YYaCTOK,
B TEIUTMYHOE XO35HCTBO, TA0OPATOPHUIO arpOYHUBEPCUTETA WITH HAYYHOTO
LEHTPa)».

11 KITACC
Tema 1. DBosroroHHast OMOJIOTH.

[Ipennockuiku BO3SHUKHOBEHUS SBOJTIOLIMOHHON TEOPUU. DBOITIOLIUOHHAS TEOPUS U
e€ MecTo B Onosioruu. BiustHre 3BOIOIMOHHON TEOPUHU HA pa3BUTHE OMOJIOTUH U

JIpYTUX HayK.

CunerenbscTBa 3BOMIONMU. [laneoHTonOrMUecKue: MocieI0BaTENbHOCTD
MOSIBJICHUS BUJIOB B MAJICOHTOJIOTUUECKOM JIETOMKUCH, IEPEXOHBIE (hOPMBI.
buoreorpaduyeckue: cxocTBO U paznuuue payH u (aop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTUYECKHE: CXOICTBA U PA3INYUsi SMOPUOHOB Pa3HBIX BUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-AaHATOMUYECKHUE: TOMOJIOTUYHBIE, aHAJIOTUYHBIE,
PYJIMMEHTapHBIE OPTaHbl, aTABU3MbI. MOJIEKYIISIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEACTBEHHOCTH M OCHOBHBIX META0OJIMYECKHUX MyTEH Y BCEX
OpPraHHU3MOB.

OpomonmonHas teopus Y. /lapsuna. [Ipennocbuikn BOSHUKHOBEHHUSI TAPBUHU3MA.
JIBrKy11IM€e CUJTBI SBOIIOLMHK BUJIOB 10 JapBUHY (M30BITOYHOE Pa3MHOKEHHUE MPU
OrPaHUYEHHOCTHU PECYpPCOB, HEONPEAEIEHHAs N3MEHYMBOCTb, O0OpB0a 32
CYLECTBOBAHUE, ECTECTBEHHBII OTOOD).



Cunretnyeckas teopus 3Bosonuu (CTI) u €€ 0oCHOBHBIE MOJIOKEHHUS.
MukposBomorus. [lomynsinus kak eIMHUIA BUJIa U SBOJIOLUH.

JIBrokyiue cuibl ((hakTOphl) S3BOIOLUHU BUIOB B Ipupoae. MyTalmoHHbIN
npolecc 1 KOMOMHATUBHASI U3MEHYUBOCTh. [0y IsIIIMOHHbIE BOJIHBI U Apend
reHoB. M3onsauus u Murpanusi.

EctecTBenHbIil 0TO0p — HanpapisOmuid GpaxTop BoOTOIUN. DOPMBI
€CTECTBEHHOTO 0TOODA.

[IpucnocoOneHHOCTh OPraHu3MOB KaK pe3yibTaT 3BoJoLud. [Ipumepsl
MPUCTIOCOOJIEHUI y OpraHu3MoB. ApoMop(03bl U UIMOAAAITALIIH.

Bun u Bunoo6pazoBanue. Kputepun Buaa. OcHoBHbIE (HOPMBI BUI000OPA30BaAHUS:
reorpauyeckoe, IKOJIOTHYECKOE.

Maxkpoasomorusi. Dopmsel 3BoIONNN: (PrIIeTUYECKAs], TUBEPTeHTHAS,
KOHBEpIreHTHas, mapajuienbHas. HeoOpaTtuMocTh SBOIOIUH.

[IporcxoxaeHne OT HeCIENUATU3UPOBAHHBIX TPEAKOB. [Iporpeccupyromas
crienanu3anys. AJanTuBHAS paguanusl.

JlemoHcTpanuu:

[Toptpets: K. JIunnei, XK. b. Jlamapk, Y. {apsun, B. O. Koanesckuii, K. M. bap,
3. I'ekkens, @. Mromep, A. H. CeBepuos.

Tabauup! 1 cxemsbl: «Pa3BuTHE OPraHMYECKOro MHUpa Ha 3emiie», «3apoabIIin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy», «Dopmbl 60pbObI 32
CylLlleCTBOBaHHE», «EcTecTBeHHBIH 0TOOP», «MHOroo0pa3ue copToB pacTeHUIN,
«MHoroo6pasue nopo KuBOTHBIX», «[lonmynauum», «MyTauuonHas
U3MEHYUBOCTHY», « ApoMop(Do3by, «Mnnoanantanumn», «O0mas 1ereHepanus»,
«JIBmKymme cuiibl sBoMonnn», «Kapra-cxema mapuipyra nyremectBus Y.
Hapsuna», «bopb0a 3a cymectBoBaHue», «IIprcrnoco01eHHOCTh OPraHu3MOBY,
«I'eorpaduueckoe Bu10oOpa3zoBaHue», « IKOJIOTHUECKOE BUI0O0OPAa30BAHUE.

O6opynoBaHue: KOJJIEKIIUS HACEKOMBIX C PAa3IMYHBIMH TUITAMH OKPACKH, HA00p
IJI0JIOB U CeMSH, KoJuleKIus «IIprumepsl 3alIUTHBIX MPUCTIOCOOIEHUN y
YKUBOTHBIX», MOJieNIb «OCHOBHBIEC HAMPABJICHUS SBOJTIOLINIY, 00BEMHAS MOJIEIb
«CTpoeHMe TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaduyeckas kapra Mupa, KoJIeKIus «DPopMbl COXPaHHOCTH UCKOIIAeMbIX
KUBOTHBIX M PACTEHMI», MOJAENb anmuinKaius «Ilepexkpéct XxpoMocom», BIaXKHBIE



npenapatsl «Pa3Butue HacekoMoroy, «Pazpurue IATYIIKIY, MUKPOTIpEIapaT
«/Ipozoduna» (HopMma, myTamuu GOPMBI KPHIIILEB U OKPACKHU TENA).

JlabopaTopHble U MPAKTHYECKUE PaOOTHI:

JlaGoparopnas padota Ne 1. «CpaBHeHUE BUJIOB 110 MOPHOIOTHYECKOMY
KPUTEPUIO.

Jlabopatopnas pabora Ne 2. «Onucanue nprucrnocoOJIeHHOCTH OpraHu3Ma U e€
OTHOCUTEIHHOTO XapaKTepay.

Tema 2. BO3BHUKHOBEHUE U Pa3BUTHUE KU3HU Ha 3€MIIE.

JloHay4yHbI€ MPEICTaBICHUS O 3apOKICHUH KU3HU. HayuHble THIOTE3BI
BO3HUKHOBEHUS KU3HU Ha 3eMJie: a0MOTeHE3 U MaHCTIEPMUsL. XUMHUYEeCKasl
HBOIOIUS. AOMOTEHHBIN CUHTE3 OPraHMYEeCKUX BEIIECTB U3 HEOPraHUYECKUX.
DKCIEPUMEHTAIBHOE MOTBEPKICHUE XUMHUECKOM BOMOINH. HavuaibHble 3Tanbl
ouonornyeckoi aBoonun. ['unoreza PHK-mupa. ®opmupoBanne MmeMOpaHHBIX
CTPYKTYP ¥ BOBHMKHOBEHHE MPOTOKJIETKU. [IepBhI€ KIIETKHA U UX 3BOJIOLIUSL.
®opMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Passurtne xxu3Hn Ha 3emiie 1o spam u nepuoaam. Karapxen. Apxeuckas u
nporepo3oiickas 3psl. [1aneo3oiickas 3pa u €€ nepuoipl: KEMOPHUICKHUH,
OPAOBUKCKHH, CHITYPUNCKNN, JEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o301cKas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKUN, MEJTOBOM.
Kalino3oiickas 3pa u €€ nepuosl: NajJeoreHOBbI, HEOT€HOBBIM, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KIMMaTa U reoJIOTMYeCKUX MporeccoB. OCHOBHBIE 3Talbl
ABOJIFOLIMHU PACTUTEIBLHOTO U )KUBOTHOIO MUpa. ApOMOP(0O3bl Yy PACTEHHI U
*KUBOTHBIX. [losiBJIEHME, paclBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpPraHU4YCCKOIro MHUpa KakK OTpaKCHUC 3BOJITOIHH. OcHOBHBIE
CUCTCMATUYCCKUC I'PYIIIIbI OPTAaHHU3MOB.

DBoJoMs YeaoBeKa. AHTPOIIOJIOTHS Kak Hayka. PazBuTue npeacTaBieHuil o
MPOUCXOKICHUN YeToBeKa. MeToibl u3yueHus antponorene3a. CxoacTsa u
pa3inyus YeI0BeKa U )KMBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YeTIOBEKa.

JBuxyuue cuiibl (pakTopel) aHTporioreHeza. HacneacTBeHHass ”BMEHYUMBOCTD U
€CTeCTBEHHBbII 0TOOop. OOIIECTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPY U
TpY/la, MBILIJIEHUE, PEYb.

OCHOBHBIE CTA/IMM U BETBU BOJIIOIIMU YEJIOBEKA: aBCTPATIONUTEKH, UenoBek
yMelblid, YenoBek npsamoxoadimmi, YenoBek HeaHepTalbCKuil, YemoBek



pa3ymHbIil. Haxoaku uckomaeMbIx OCTaTKOB, BpEMsI CyIIECTBOBaHUS, 001aCTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIH.

Yenoseueckue pacbl. OCHOBHbBIC OOJIBIIIKME PACHL: €BPOIECOU IHAS (€Bpa3uiicKas),
HErpo-aBCTpaJIonHAs (SKBATOpPHATbHAS), MOHTOJIOUIHAS (a3UaTCKO-
amepukaHckas). UepThl MpUCTIOCOOIEHHOCTH TPEACTABUTEIICH YETTOBEYECKUX pac K
YCIOBUSIM cylecTBoBaHus. EnquHcTBO uenoBeueckux pac. Kputuka pacusma.

JemoHcTpauuu:
[Toptpetsi: @. Penn, JI. [Tactep, A. N. Onapun, C. Mumnep, I'. FOpu, Y. lapsuH.

Tabmuie! 1 cxembl: «BozankHoBeHHEe COTHEYHOM CHCTEMED», «Pa3BuTHe
OpraHu4eCcKoro Mupa», «PacturenbHas kieTkay, « KuBOoTHas KIETKa,
«ITpokapuornyeckas kineTka», « COBpeMEHHAs] CUCTEMA OPTaHUYECKOTO MUPaY,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKA M YEJIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHBIC MECTa MaJICOHTOJIOTHUYECKUX HAX0JI0K MPEIKOB
COBPEMEHHOI0 YeJIoBeKay, «JIpeBHeiue aoamn», «pesHue moan», «IlepBbie
COBPEMEHHBIE JIFOJIN», «HeIloBeUECKHUE pach».

Ob6opynosanue: mynsku «IIpoucxoxaenue yenoBeka» (0I0CThI aBCTPAJIONHUTEKA,
NUTEKaHTPONa, HeaHAepTalblla, KPOMaHbOHIIA), CIETIKH WU H300paskeHus
KaMEHHBIX OpYAUi IEPBOOBITHOTO YeIOBEKa (KaMHU-YOMIEphl, pyOusa, ckpedia),
reOXpOHOJIOTHYecKast Tabunia, KOJeKIus «DopMbl COXpaHHOCTH UCKOTIAEMbIX
JKUBOTHBIX U PACTCHUIN.

JlabGopaTopHble U MPAaKTHYECKUE pabOTHI:

[Ipaktuueckas padora Ne 1. «3ydeHne uckonmaeMbIX OCTaTKOB PaCTCHU U
JKUBOTHBIX B KOJUICKLIHSIX).

DKcKypceHs « DBOJIIOIMS OPraHMYECKOro Mupa Ha 3emiie» (B eCTECTBEHHO-
HAy4YHbIN WIH KPaeBEAUECKUI My3€eil).

Tema 3. Opranusmsl U OKpykarouias cpea.

DKoJorus Kak HayKa. 3a/lauu ¥ pa3/ielibl 3KOJIOTUr. MeToIbl IKOJIOTHIECKUX
UCCIIEOBAHUM. DKOJIOTUUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl 00UTaHNUs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3TyIIIHAS, TOYBEHHAS,
BHYTPHUOPTaHU3MEHHAS.

Okonorudeckue paktopsl. Knaccudukaius sxogoruueckux GakTopoB:
abnoTu4ecKue, OMOTUYECKUE U aHTPOIOreHHbIe. JIeHCTBHE SKOJIOTHYECKUX
(bakToOpOB Ha OPTAHU3MBI.



Abuotudeckue QakTophl: CBET, TEMIEpATypa, BIaxHOCTh. DoTonepruoausm.
[TpucnocoOennst OpraHu3MoB K JEHCTBUIO a0MOTHIECKUX (aKTOPOB.
buosornueckne puTMBl.

buotnueckue axTopsl. Bugbsl 6M0THUECKMX B3aUMOJACHCTBUI: KOHKYpPEHIUS,
XHUIIHUYECTBO, CUMOKO03 1 ero GopMel. [Tapasutusm, koonepanus, MyTyallu3Mm,
KOMMEHCAJIM3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIIN3M, HEUTPATU3M.
3HaueHne OMOTUYECKUX B3aUMOJICUCTBUM AJIs CYILIECTBOBAHMSI OPraHU3MOB B
IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHUE XapaKTEPUCTUKU MOMyJssuuyd. OCHOBHBIE OKA3aTEIU MOIYJISLUU:
YUCJIIEHHOCTbD, IIIOTHOCTD, POXKAAEMOCTh, CMEPTHOCTD, TPUPOCT, MUTPALIMS.
JIMHaMMKa YMCIEHHOCTH MOIYJISINUU U €€ PETYJIALMS.

JlemoHcTpanuu:
[Toptpetsl: A. I'ymbonbar, K. @. Pynbe, O. I'ekkerns.

Tabauus! u cxemsl: kapta «[Ipupoansie 30ub1 3eMian», «Cpeapl 0OUTaHUS
opranu3zMoBy, «PoTtonepuoansm», «llonymaunm», «3aKOHOMEPHOCTH POCTA
YHCIEHHOCTHU NOMyJIAInU HHGY30puu-Tyhenbkn», «Ilumesbie nemmy.

JlaGopatopHble U mpakTUYeCKue padboTHhl:

JlaGoparopnas pa6ota Ne 3. «Mopdosiorudeckne 0COOEHHOCTH PaCTEHUM U3
pa3HBIX MECT OOUTAHUSD).

Jlabopatopnas pabota Ne 4. «BnusiHue cBeTa Ha pOCT ¥ pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktrnueckas padora Ne 2. «Ilocy€T MIOTHOCTH MOMYJISILUI pa3HbIX BUIOB
pacTeHum».

Tema 4. CooO11ecTBa ¥ DKOJIOTHYECKUE CUCTEMBI.

Coo01ecTBO Oprann3MoB — OuorieHo3. CTpyKTypbl OUOIIeH03a: BUIOBas,
MpoCTpaHCTBEHHas, Tpoduueckas (nuiesasi). Buabl-qomuHanTel. CBsi3u B
ouoneHose.

DKOJIOTHYECKHE CUCTEMBI (3KOocucTeMbl). [TonsTHe 00 3K0CcHucTEME U
ouoreorneHose. OyHKIMOHATbHBIE KOMIIOHEHTHI 3KOCUCTEMBI: IPOTYLEHTHI,
KOHCYMEHTBI, peyLeHThl. KpyroBopOT BEIIECTB U MOTOK YHEPTUU B IKOCUCTEME.
Tpoduueckue (muuieBbie) ypoBHH d3KOcUCTEMBI. [IuIieBbIe LIeTH U CETH.
OcHOBHBIE MMOKA3aTENIHN SKOCUCTEMbI: OMoMacca, MPOAYKIHs. DKOJIOTHYECKUE



OUPAMUJIBL: TPOTYKIIUH, YUCIEHHOCTH, OroMacchl. CBOMCTBA 3KOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALHMs, pa3BuTHe. CyKUeccus.

[IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOWHOT'O WIIH
IIMPOKOJIUCTBEHHOTO JIECa.

AHTpOHOFCHHBIC OKOCHUCTCMBEI. AFpOBKOCI/ICTeMBI. yp603KOCI/ICTCMBI.
buonorndeckoe u X0341MCTBEHHOE 3HAUCHUE arpo3KOCHUCTCM U yp603KOCI/ICT€M.

buopaznoobpazue kak hakTop ycTOHIMBOCTH 3KocucTeM. CoxpaHeHUE
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

VYuenue B. 1. Bepnaackoro o 6uocdepe. ['panuiibl, cOCTaB U CTPYKTypa
ouocdepsl. XKupoe BemecTBo U ero GyHKImu. OcodeHHOCTH Ornochephl Kak
rino0aapHON PKOCHCTEMBI. /JluHaMudeckoe paBHOBECHE U 00paTHas CBS3b B
ouocdepe.

KpyroBopoTh! BemiecTB 1 OMOre0XUMHUYECKUE ITUKIIBI JIEMEHTOB (yriaepoa,
a30Ta). 30HAbHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YemosedyecTBO B Onochepe 3emiin. AHTpOIIOTeHHBIC U3MEHEHUS B Onocdepe.
['oGanbHbIE 3KOJIOTMYECKUE MPOOIIEMBI.

CocymiecTBoBaHNE IPUPOIBI U YenoBedecTBa. CoxpaHeHHe OMOopa3HOO0pa3us KakK
OCHOBA YCTOMUMBOCTH Onocdepbl. OCHOBA pallMOHATLHOTO YIIPABICHUS
OPUPOIHBIMU PECYPCaMH U UX UCTIONIb30BaHue. JJoCTKeHs: OMOJIOTUU U OXpaHa
PUPOJIBL.

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

Tabaump! u cxemsr: «IlumeBsie nenmn», « bBUOIIEHO3: COCTaB M CTPYKTYpay,
«IIpupoansie coobmecTBay, «llenmu mutaHus», « IKOJIOTUYECKAS TUPAMHUIAY,
«buocdepa u yenoBek», «IKoCUCTEMA IIUPOKOJIUCTBEHHOTO JIecay, « IKOCHCTEMa
XBOMHOTrO Jiecay, «buorienos Bogoémay, «ArporeHosy, «IIpumepnbie
AHTPOITOIE€HHBIEC BO3JICUCTBHS Ha IPUPOY», « BakHENIIINE HICTOYHUKHU
3arpsi3HeHMsI BO3AyXa U TPYHTOBBIX BO/», «[louBa — BaskHeIIas COCTaBIISIONMIAs
ounocheprr», «DakTopsl Aerpaganun mouBy, «[lapaukoBerit addhexT», «DakTopbl
PaAMOAaKTUBHOTO 3arpsi3HeHus ouocheps», «O0rmas cTpykrypa ouochepsn,
«Pacnpoctpanenue xu3Hu B ouocdepe», «O30HOBBIN IKpaH Ouochepsi,
«KpyroBopot yriepoaa B Ouocdepe», «KpyroBopot azoTa B Ipupoae».

O6opynoBaHue: MoieNb-anmuIMKalus « TunmuaHbie OUOIEHO3b», TepOapuii
«PacturtenbHble COO0IIECTBAY, KOJUIEKIIMU «brolieHo3y, « Bpenurenu BaxxHEeHITUX



CEJIbCKOXO3SIIICTBEHHBIX KYJIbTYP», Te€pOapuu U KOJUIEKIIMH PACTCHUN U
JKABOTHBIX, IPUHAICIKAIINE K PA3HBIM 3KOJIOTMYECKAM IPyIIiaM OJHOTO BH/A,
Kpachnas kaura Poccuiickoin @enepannu, n300paxeHus1 OXpaHsIEeMbIX BUIOB
pPacTeHUN U JKUBOTHBIX.

[IJTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA [TPOI' PAMMBI 110
B1OJIOT'MN HA BA3OBOM YPOBHE CPEIHEI'O OBLIET'O
OBPA3OBAHUMA

Cornacao ®I'OC COOQO, ycTaHaBiIMBaroTCs TpEOOBaHUS K Pe3yIbTaTaM OCBOCHUS
O0YYarOIIMMHUCS TIPOTPAMM CPETHET0 001Iero 00pa30BaHMs: TUYHOCTHBIM,
METaNnpeIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3VYJIbTATEI

B cTpyKType TMYHOCTHBIX PE3YIBTATOB OCBOCHMS IIpeaMeTa «bruonorus»
BBIJICJICHBI CJIETYIONIUE COCTABIIAIONINE: OCO3HAHUE 00YUYaIOIIMMHUCS POCCUICKOM
IPaXIaHCKOM MICHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIbHOCTH
Y CaMOOTPEIENICHUI0, HAJINYME MOTUBALUU K O0yUEHUI0 OMOJIOTHH,
L[EJICHAIIPaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUI JTMUHOCTH Ha OCHOBE
KJTIOYEBBIX [IEHHOCTEH U MCTOPUUECKHUX TPATULUI pa3BUTHS OMOJIOTHYECKOTO
3HaHUs, TOTOBHOCTh M CIIOCOOHOCTH 00YYaIOIINXCsl PyKOBOJCTBOBATHCS B CBOSH
JEATEIIBHOCTH LIECHHOCTHO-CMBICIIOBBIMHA YCTaHOBKAaMM, IIPUCYIUMH CUCTEME
OMOJOrMYecKOro 00pa3oBaHMsl, HATMYUE 3KOJIOTHYECKOr0 MPABOCO3HAHUSA,
CIIOCOOHOCTH CTAaBUTb LIEJIM U CTPOUTH KU3HEHHBIE TUIAHBI.

JIn4HOCTHBIE pe3yabTaThl OCBOCHUS NpeaMeTa « BUoIorus» JOCTUTalOTCS B
€IMHCTBE YU4eOHOU U BOCIIUTATEIHLHON JIEATETbHOCTH B COOTBETCTBHH C
TPaJULMOHHBIMUA POCCUNCKUMHU COLUOKYJIBbTYPHBIMU, ICTOPUUECKUMH U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, IPUHSITHIMU B 00IIIECTBE MPABWIIAMUA U HOPMAMH
MOBEJICHUS ¥ CTIOCOOCTBYIOT IIPOIIeCCaM CaMOIO3HAHHU S, CAMOBOCITUTAHUS U
CaMOpAa3BUTHS, PA3BUTHUSI BHYTPEHHEUW NO3UIIMU JJUYHOCTH, IATPUOTU3MA,
YBQXXEHHUS K 3aKOHY M IIPABOIOPAJIKY, YEJIOBEKY TPY/Ia U CTapIIEMy ITOKOJICHUIO,
B3aMMHOTO YB)KCHHsI, 0EPE)KHOTO OTHOIICHUS K KyJIbTYPHOMY HACJICAHNIO U
TpaJULMsM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit @enepannu, npupoie u
OKpYXaroUIEn cpelie.

JIngHOCTHBIE pe3ysIbTaThl OCBOCHHS yUeOHOTO0 npenameTa « buosorusy g0 KHbBI
OTpa)xkaThb TOTOBHOCTb M CIIOCOOHOCTh 00YyYarOUIUXCsl pyKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW MO3UIIMEN TUYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpHUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX YOCKICHU, COOTBETCTBYIOIINX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCUHUCKOTO 00IEeCTBa, PACIITUPEHUE KUZHEHHOTO



OIIbITAa M OIIbITA ACATCIIBHOCTH B IIPOLECCCC pain3alliii OCHOBHBIX HaHpaBHeHI/Iﬁ
BOCHHUTATEIILHOMN ACATCIIPHOCTHU, B TOM YHCJIC B 4aCTH:

1) rpa>k1aHCKOrO BOCIIUTAHHUS:

C(bOpMI/IpOBaHHOCTB Fpa)K)IaHCKOﬁ JRL063500050%1 O6yanOHICFOC$I KaK aKTUBHOI'O U
OTBCTCTBCHHOI'O 4JICHA pOCCI/IfICKOFO 06H_I€CTBa;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBaKEHUE 3aKOHA U
MIPaBONOPSIAKA;

TOTOBHOCTH K COBMECTHOM TBOp‘-I@CKOfI ACATCIbHOCTH ITPHU CO3AaHUN y‘IG6HBIX
IMPOCKTOB, PCHICHHUN y‘IG6HBIX H ITO3HAaBATCJIbHBIX 3a4a4, BBIIIOJTHCHHUHN
OMOJIOTMYECKUX OKCIICPUMCHTOB,

CITOCOOHOCTH OIIPCACIIATH CO6CTBCHHYIO ITO3UITHIO 110 OTHOIICHUIO K ABJICHUAM
COBpCMGHHOﬁ ’KM3HHU U OOBSICHATH eé;

YMCHHUC YUHUTBIBATh B CBOUX I[GﬁCTBHHX HGOGXOI{I/IMOCTB KOHCTPYKTHUBHOI'O
BSaHMOﬂeﬁCTBHH J'IIOI[GfI C pa3HbIMH Y6C)KI[6HI/I$IMI/I, KYJbTYPHBIMH HCHHOCTAMU U
COolMaJIbHBIM ITOJTOXKCHHUEM,

IOTOBHOCTDB K COTPYAHUYCCTBY B IIPOLECCC COBMCCTHOI'O BBLINMOJIHCHUSA y‘l€6HBIX,
IMO3HABATCJIbHBIX U UCCIICAOBATCIbCKUX 3a1a4, YBAXKUTCIIbHOI'O OTHOIICHUS K
MHCHHIO OIIIIOHCHTOB ITIPpH O6CY)K}1€HI/II/I CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO
COACPIKAHUA,

TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOMN ACATEIBHOCTH;
2) NaTpuOTHYECKOTO BOCIIUTAHMSL:

c(hOpMUPOBAHHOCTb POCCUUCKON TPaXKJaHCKOW UACHTUYHOCTH, MaTPUOTU3MA,
YBAXKEHUSI K CBOEMY HapOy, YyBCTBA OTBETCTBEHHOCTH Iiepen Poaunou, roproctu
3a CBOU Kpau, cBOK0 PoinHy, CBOM A3BIK U KYJIbTYpPY, IPOIIOE U HACTOSILEE
MHOI'OHAIMOHAJIBLHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOLIECHUE K NPUPOJHOMY HACJIEINIO U MAMATHUKAM IIPUPOIBI,
JOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIEHMBATH BKJIAJ POCCUICKUX YUYEHBIX B CTAHOBJIEHUE U Pa3BUTHE
OMOJIOrMY, TOHUMAaHUS 3HaYeHUs1 OMOJIOTUH B TIO3HAHUM 3aKOHOB IPUPO/bI, B
YKU3HU YEJI0OBEKA U COBPEMEHHOIO OOLIECTBA;

HﬂeﬁHaﬂ Y6G}K,HéHHOCTB, T'OTOBHOCTD K CIIYKCHHIO U 3alIUTC OTGIIGCTBa,
OTBCTCTBCHHOCTD 3a €TI0 Cy,ZIL6y;



3) 1yXOBHO-HPABCTBEHHOT'O BOCITUTAHMUS:
OCO3HAHHE TyXOBHBIX LIEHHOCTEN POCCUICKOTO HAPOA;
c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBE/ICHMUS;

CIIOCOOHOCTDH OILIEHHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHE JIUYHOTO BKJIAJa B TIOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POIAUTENSAM, CO3JAHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MIPUHSATHS LIEHHOCTEN CEMEUHOMN )KU3HU B COOTBETCTBUHM C
TpaauuusMu HaposoB Poccuu;

4) OCTCTHUYCCKOI'O BOCIIMTAHU:

ACTETUYECKOE OTHOIIEHNE K MUPY, BKIIOUAsl 3CTETHUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPya, OOIIECTBEHHBIX OTHOIIICHUH;

IIOHMMAaHHEC SMOITMOHAJIBHOI'O BOSHCﬁCTBHH JKUBOU IMpUpOAbI 1 e€ OCHHOCTH,

IOTOBHOCTDH K CaAMOBLIPAXXCHHIO B PA3HLIX BU/aX UCKYCCTBA, CTPEMJICHHC
IMPOsABIIATE KAYCCTBA TBOpquKOfI JIUYHOCTH,

5) dusudeckoro BocnuTanus, POPMUPOBAHUS KYIbTYPHI 30POBBS U
HMOIMOHAIILHOTO OJIArOTIOTYYHs:

MOHMMAHME U pealn3alusl 3J0pOBOro U 0€301macHOro oopas3a Ku3Hu (310POBOE
MUTaHUE, COOII0IEHNE TUTUEHUYECKUX TPaBUJI U HOPM, cOaaHCUPOBAHHBIN
PEXUM 3aHATUN U OTHBIXA, PETYJsipHas pu3nUecKasi akTUBHOCTD), OEpEexKHOrO,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHUS K COOCTBEHHOMY (PU3MUECKOMY U
MICUXUYECKOMY 3/I0POBbIO;

MMOHUMAaHME IIEHHOCTH MPaBUJI HHIUBUYJIBHOTO U KOJUICKTUBHOTO O€3011aCHOTO
TOBEJICHUA B CUTYalUsIX, YIPOKAIOIINUX 3/I0POBBIO U KU3HU JIOCH;

OCO3HAHME MOCIEACTBUI U HENPUATHSI BPEIHBIX PUBBIYEK (YIIOTpeOIeHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

6) TPy1I0BOTO BOCIIUTAHMUS:
TOTOBHOCTH K TPYAY, OCO3HAHUE IICHHOCTH MacTePCTBa, TPYIOTIO0HE;

TOTOBHOCTH K aKTUBHOM JIEITENHHOCTH TEXHOJIOTMYECKON U COLTMAIILHOUN
HaIIPaBIICHHOCTH, CIIOCOOHOCTh HHUIIMUPOBATh, TUTAHUPOBATh U CAMOCTOSTEILHO
BBITIOJIHSTh TAKYIO JI€SITEIbHOCTD;



WHTEPEC K PA3IHUUHBIM chepam npodecCHoHaTbHOM NeITeTbHOCTH, YMEHUE
COBEpIIIaTh OCO3HAHHBIN BHIOOP OymyIiei mpodeccruu u peain30BbIBAThH
COOCTBEHHBIE KU3HEHHBIE TUIAHbI,

TOTOBHOCTh M CLIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BAHUIO HA IPOTSKEHUN
BCEH JKU3HHU,

7) OKOJIOTHYCCKOI'O BOCIIMTAHU A

HKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIIECHHE K TPUPO/Ie KaK UCTOUHUKY KH3HHU HA
3emiie, OCHOBE €€ CyLIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS AKOJOTUUECKON KyJIbTYpbl: IPUOOPETEHUE ONBITA
MJIAHUPOBAHUS TOCTYIIKOB U OLIEHKH UX BO3MOXHBIX MOCJIEACTBUM JJIsl
OKPYIKAIOIIEN CPEIbI;

OCO3HaHHE II100aJIbHOT0 XapaKTepa IKOJIOTHUYECKUX MPoOIeM U MyTeu ux
peuieHus;

CIIOCOOHOCTH MCTIOIB30BATh MPUOOpPETAEMBbIEC MPU N3YUECHUN OMOJIOTUN 3HAHUS U
YMEHUS TP PEIICHUHN TTPOOJIEM, CBI3aHHBIX C PAIlMOHATBHBIM
MPUPOJIOTNIOIB30BaHUEM (COOJIIOACHUE TTPABUII TTIOBEJICHUS B IPUPOIE,
HaIpaBJICHHBIX HA COXPAHCHUE PAaBHOBECHS B IKOCHUCTEMAaX, OXpaHy BUIOB,
AKOCUCTEM, OHOChEpHI);

AKTUBHOE HEMPUITUE JCUCTBUM, IPUHOCAIINX BPE OKPYKAIOIIEH MPUPOTHON
cpejie, yMEHHE IIPOTrHO3UPOBATh HEOJIArOMPHUSATHBIE YKOJIOTUUECKUE TTOCISACTBUS
NPEANTPUHUMAEMBIX JICMCTBUN U TIPEIOTBPAILATh UX;

HaJIMYKUC PA3BUTOI'O 3KOJIOIHMYCCKOT'O MBIIIJICHU I, 9KOJIOTUUYECKOM KYJBbTYPBbI,
OIIbITa ACATCIIbHOCTU AKOJIOTUYECKOM HanpaBJICHHOCTH, YMCHU
PYKOBOJACTBOBATbLCA HMH B HOSH&B&TCHBHOﬁ, KOMMYHHKaTHBHOﬁ 151 counaanoﬁ
IMPAaKTHUKEC, TOTOBHOCTH K YHaCTHUIO B HpaKTquCKOﬁ ACATCIIBHOCTU AKOJIOTHUECKOM
HaIIpaBJICHHOCTH,

8) LIEHHOCTH HAYYHOTO TMO3HAHMUSI:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTH HAYKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha AUAJIOTE KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJHUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHHUE SI3IKOBOM M UMTATEIBCKOM KYJIBTYPbI KaK CPEACTBA
B3aUMOJICHCTBUS MEXKIY JIFOJbMU U MTO3HAHUS MUPA;



NOHUMaHUE CHEeU(PUKN OMOIOTHH KaK HayKH, OCO3HAHUA €€ POJIH B
(bopMUPOBAHUHN PALIMOHAIBHOTO HAYYHOT'O MBIIIJICHHS, CO3JaHUH LIEJI0CTHOTO
IpECTaBICHUS 00 OKPYXKAIOIIEeM MUPE KaK O €IUHCTBE MPUPOIbI, YETIOBEKA U
oOLIeCTBa, B TO3HAHUU PUPOIHBIX 3aKOHOMEPHOCTEN U PEIICHUH MTPOOIEM
COXpPaHEHMS IPUPOTHOIO PABHOBECHS;

yOeKAEHHOCTh B 3HAUMMOCTH OMOJIOTHU JJIsl COBPEMEHHOMN 1TUBUIIN3AIINH:
oOecrieyeHus HOBOTO YPOBHS Pa3BUTHSI MEIUIIMHBI, CO3IaHHUE MEPCIIEKTUBHBIX
OMOTEXHOJIOTHI, CITOCOOHBIX PEIIATh PECYPCHBIE TPOOIEMBbI PA3BUTHS
YeJIOBEUYECTBA, TTOMCKA MyTEH BHIX0/1a U3 II100aTbHBIX AKOJIOTHYECKUX MPOOIIeM U
oOecrieueHus epexojia K yCTONYMBOMY Pa3BUTHIO, PAIIIOHATIEHOMY
WCIIOJIb30BAHUIO MPUPOTHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIaPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKUX 3HAHUM B LEJSAX MMOBBIIICHUS
o0111el KyJIbTYphl, €CTECTBEHHO-HayYHOU TPaMOTHOCTHU, KaK COCTABHOM 4acTu
(GyHKUHOHATBHOM IPAMOTHOCTH OOy4Yaromuxcs, GopMupyeMoi Ipu U3y4yeHuu
Oonooruu;

ITIOHUMAaHHE CYIIIHOCTH METOJIOB ITO3HAHUSI, UCITOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH MCIOJIH30BATh MOJTy4aeMble 3HAHUS JIJIs1 aHAIN3a U
O0OBSICHEHUS SBJICHUI OKPY>KAIOIIETO MUPA U MPOUCXOAIINX B HEM U3MEHEHUH,
yMEHUE JieJiaTh 000CHOBAHHBIEC 3aKIIFOUCHHSI HA OCHOBE HAYyYHBIX (DAKTOB U
MMEIOIINXCS JAHHBIX C LEJIbIO MOJYYEHHS] JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEILHO UCITOJIB30BaTh OMOIOTrHUEeCKHE 3HAHUS JIIA
peICHus HpO6J’I€M B PCAJIbHBIX )KU3HCHHBIX CUTYyallUugX,

OCO3HAaHHC ICHHOCTHU Hay‘IHOI}JI ACATCIIBHOCTH, TOTOBHOCTL OCYHICCTBIIATDH
IMPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIbHOCTD MHIANBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTB M CITOCOOHOCTH K HCIIPCPBIBHOMY O6pa3OBaHI/IIO )51 CaMOO6p330BaHI/IIO,
K aKTUBHOMY ITOJTYYCHHUIO HOBBIX 3HAHUH MO0 OMOJIOTHMU B COOTBETCTBHHU C
KHU3HCHHBIMH HOTpe6HOCT5[MI/I.

METAITIPEAMETHBIE PE3VJIbTATBI

MeTtanpenMeTHble pe3yJIbTaThl OCBOCHUS yueOHOro npeameTa «buomorus»
BKJIFOYAIOT: 3HAYUMBIE 17151 (HOPMHUPOBAHUSI MUPOBO33PEHHS 00yUYarOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIPEMETHBIC) 00IIEHAYYHBIC TTOHSATHUS, OTPAKAIONTUE
IIEJI0OCTHOCTh HAYYHOUN KapTUHBI MUPA U CHEIU(GUKY METOI0B IMO3HAHMS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIHs, SIBIICHHE, IPOLIECC,
CUCTEMA, HaAy4YHbIN (DaKT, IPUHIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,



UCclieJOBaHKe, HAOI0IEeHUE, U3MEPEHHUE, SKCIIEPUMEHT U JPYTHX),
yHHUBEpcajbHbIC yueOHbIE N1eHCTBUS (TT03HABaTEeIbHbIE, KOMMYHUKATUBHBIE,
peryJiaTuBHbIE), oOecneunBaromue GopMupoBaHue (HyHKINOHATBHOMI
I'PaMOTHOCTH M COLMATbHOM KOMIIETEHIIMHM 00Yy4YaroIUXCsl, CHOCOOHOCTh
00yJarouXcs UCIOJIb30BaTh OCBOCHHBIE MEXAUCIUITTNHAPHBIE,
MHUPOBO33pEHUYECCKUE 3HAHUS M YHUBEPCAIbHbIC yueOHbIC ACUCTBUS B
[I03HABATEIbHON U COLIMAJIBHOW MPAKTUKE.

MCTaHpe,ZIMCTHBIG PE3YIIBTATBI OCBOCHU IIPOrpaMMBbl CPEAHETO 06IH€FO
06p330BaHI/I$I HOJDDKHBI OTPaXXaThb:

OBnazeHne YHUBEPCATbHBIMHU YUYCOHBIMU ITO3HABATECIILHBIMU JICHCTBUSMH:
1) 6a30BbIC TIOTHYECKHE ICUCTBHS:

CaMOCTOATENHHO (POPMYIIMPOBATH U aKTyaJIU3UPOBATh MPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

MCITOJIb30BATh IPU OCBOCHUH 3HAHUM MPUEMBI JIOTHUECKOTO MBIITUICHHS (aHATN3a,
CUHTE3a, CPaBHEHUS, Kiaccudukaimu, 0000IeHNs), paCKPbhIBATh CMBICI
OMOJOTUYECKUX TOHITHH (BBIICISTH MX XapaKTEPHBIC TPU3HAKY, YCTAHABIUBATh
CBSI3M C IPYTUMHU TTOHSATUSIMH);

ONpCACIIATh HEJIU ACATCIbHOCTH, 3a4aBas IMapaMETpPbl U KPUTCPHUHU UX JOCTUKCHUS,
COOTHOCHUTD PE3YJIbTATLI ACATCIBHOCTH C ITOCTABJIICHHBIMHA LCIISIMU,

UCIOJIb30BaTh OMOJOTUYECKUE MTOHATHUS ISl O0BsICHEHUS (DAaKTOB U SIBJICHUIM
YKUBOU IIPUPOJBIL,

CTPOUTBH JIOTUYECKUE PACCYKACHUS (MHIYKTUBHBIC, J€TYKTUBHBIE, [10 AHAJIOTHH),
BBISIBJISIT 3aKOHOMEPHOCTHU M IIPOTUBOPEUNS B pACCMAaTPUBAEMBIX SIBIICHUSAX,
(OpMyIMPOBATH BHIBOJBI U 3aKIIOUYEHUS;

MNPHUMCHATH CXEMHO-MOJCIbHBIC CPCACTBA JJISA IMIPEACTABIICHNUA CYIIICCTBECHHBIX
CBSI3€M M OTHOILICHUM B N3y4acMBIX OMOJIOTHYECKHUX O6’b€KTaX, a TaKXKeE
HpOTHBOpC‘H/If/'I pas3Horo poaa, BbIABJICHHBIX B PA3JIMYHBIX I/IH(l)OpMaHI/IOHHBIX
HCTOYHHKAX,

pa3pabaThIBaTh IUIAH PEIICHUS MPOOJIEMBI C YIETOM aHAN3a UMEIOIITIXCS
MAaTe€pPUAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCHUTB KOPPCKTUBLI B JACATCIIbBHOCTD, OLICHUBATH COOTBECTCTBUC PE3YJILTATOB
oeJjsIM, OLCHHUBATDL PUCKHU HOCHCI[CTBI/If/'I ACATCIIBHOCTH,



KOOPJIMHUPOBATH U BBIMOJIHATH PA0OTY B YCIOBUSX pPeaIbHOT0, BAPTYAIHHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH JKU3HEHHBIX MTPOOJIEM.
2) 6a30BBIC HCCIIEA0BATEIHCKUE ICUCTBUSA:

BJIAJICTh HABBIKAMU yU4e€OHO-MCCIIEIOBATEIBCKON U MMPOSKTHOM IEITEIbHOCTH,
HABBIKAMH pa3perieHus: mpoosieM, CrioCOOHOCTHI0 U TOTOBHOCTBIO K
CaMOCTOATETLHOMY MMOMCKY METOJ/IOB PEIICHHS MPAKTUIECKUX 3a7a4, TPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

MCIIOJIb30BaTh Pa3JIMYHbIE BUJIbI IESITENBHOCTH 110 MOJYYEHUIO HOBOT'O 3HAHUSA, €TI0
MHTEpHpETalny, TPeoOpa30BaHUIO U PUMEHEHUIO B YUEOHBIX CUTYAIHUSIX, B TOM
YuClie MTPU CO3aHUM YUEOHBIX U COLUATBHBIX TPOEKTOB;

(GbopMHpPOBATH HAYYHBIN TUI MBIIUICHUS, BIaI€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTH U (OPMYITUPOBATH COOCTBEHHBIE 3a7]a4H B 00pa30BaTEIHbHON
NESTETHPHOCTH U KU3HCHHBIX CUTYaIUAX;

BBISBJISITh IPUYMHHO-CIIEICTBEHHBIE CBS3U U aKTyJIM3UPOBATH 3a7a4y, BbIIBUTaTh
TUIIOTE3Y €€ PEICHUS, HAXOAUTh apTyMEHTHI JUIsl 1OKA3aTeIbCTBA CBOUX
YTBEPKIAECHUM, 3a1aBaTh [MAPAMETPbl U KPUTEPUH PELICHUS;

AHAJIU3UPOBATH ITOJYUYEHHBIE B XOJI€ PELICHUS 3aa4i PE3YJIbTAThl, KPUTUUYECKU
OLIEHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTyalUsIM, OLICHUBATh NPUOOPETEHHBIN OIIBIT;

OCYIIECTBIATH IeJICHATPABIECHHBINA MOUCK MEPEHOCA CPEJICTB U CIIOCOO0B
JeUCTBUS B MPO(HECCUOHAIBHYIO CPEAY;

YMCTD IICPCHOCUTD 3HAHNA B IIO3HABATCIIBHYIO U ITPAKTUYCCKYIO obnactu
KHN3HCOACATCIBHOCTH,

yMETbh UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BbBIIBUI'daTh HOBBIC UJICH, IPEAJIAraTb OPUTMHAJIBHBIC ITOJAXO/JAbI 1 PCUHICHUA,
CTaBHUTb HpO6JICMBI " 3aa4M, OOITYCKarOIMEC aJIbTCPHATHBHBIC PCIIICHUS.

3) pabota ¢ uHbOpMaIHCH:

OpPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX WH(MOPMAINH (TEKCTE Y4eOHOTO
ocoOus1, HAyYHO-TIOMYJISIPHON JIUTEPATYPE, OMOIOTHUECKUX CIIOBAPSIX U
CIpaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTEepHETE), aHATU3UPOBAThH



UHOOPMAITUIO PA3TUYHBIX BUIOB M (OPM MPEACTABICHUS], KPDUTUUECKH OIEHUBATh
€€ OCTOBEPHOCTh U HEIPOTUBOPEUYNBOCTH;

dhopMyJIHPOBATH 3aMPOCKHI U MPUMEHSTH PA3JIMUYHbIC METO/IbI IIPU MOUCKE U OTOOpE
ounosiornueckor nHGopmaru, He0OXOIUMOM ISl BBITIOJIHEHUST YUEOHBIX 3a/1a4;

HpI/IO6p€TaTB OIIBIT UCIIOJIb30BaHUA HH(bOpMaHHOHHO-KOMMYHI/IKEITI/IBHBIX
TGXHOHOFHﬁ, COBCPIHICHCTBOBATD KYJIBTYPY aKTHUBHOI'O MCITIOJIB30BAHHWA PA3JIMYHBIX
ITIOMCKOBBIX CUCTCM,

CaMOCTOATEILHO BRIOUPATh ONTHUMANIbHYIO (POpPMY MpeCTaBICHUS OMOIOTUYECKON
uHbopMaluu (cxemsl, TpaduKu, AMATPAMMBbI, TAOIHIIBI, PUCYHKH U JPYTOe);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEJCTBA IIPHU paboTe ¢ OMOIOTHYECKOU
uHbOpMaIueil: MPUMEHATh XUMUYECKUE, PU3NIECKIEe U MaTEMaTHUECKUE 3HAKH U
CHUMBOJIBI, (hOpMYJIBI, a00peBUATypy, HOMEHKIATYPY, HCIIOIH30BATh U
npeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJISIHOCTH;

BJIAJICTh HABBIKAMU PACIO3HABAHUS U 3aIUTHI HHPOpMAaLUH, HHOOPMAIMOHHON
0€30MaCHOCTH JJUYHOCTH.

OBnazeHNe YHUBEPCATLHBIMU KOMMYHUKATUBHBIMU JCHCTBUSMH:
1) oOmenwue:

OCYIIIECTBIISITh KOMMYHHKAIIMH BO BCeX cepax KU3HHU, aKTUBHO Y4aCTBOBATh B
JIMAJIOTe WK JTUCKYCCHUU TI0 CYIIECTBY 00CYX)aaeMOi TeMbl (YMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKIACHUSI OTHOCUTEIBHO BBITTOJIHEHUS TIpejiaraeMou
3a71a4M, YYUTHIBAaTh HHTEPECHI U COTJIACOBAHHOCTH MO3UIIUN IPYTUX YUACTHUKOB
JIMaJIora Uin JUCKYCCUN);

pacrio3HaBaTh HEBEpOAIbHBIC CPEJICTBA OOIIECHUSI, TOHUMATh 3HAUCHUE
COIMAIbHBIX 3HAKOB, MPEANOCHIIIOK BO3SHUKHOBEHUSI KOH(MIUKTHBIX CUTYaIlUH,
YMETbh CMSATYATh KOH(MDIJIUKTHI U BECTH MIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS M B3aUMOJICHCTBUS, TOHUMATh
HaMEPEHUS APYTHX JIOJEH, MPOSBISATh YBAKUTEIHHOE OTHOIIIEHNE K COOCCETHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

paBBépHYTO H JIOTUYHO M3JIaraTb CBOIO TOYKY 3pCHUA C HCIIOJIb30BAHUCM
SA3BIKOBBIX CPCACTB.

2) coBMeCTHas JAeSATeIbHOCTD:



MOHUMATh ¥ UCTOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUTY TbHON
paboThI MPU PENICHUH OUOJIOTHYECKOU MPOOIEeMbI, 000CHOBBIBATH HEOOXOUMOCTh
MIPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS P PEIICHNN yIeOHOM 3324w,

BBIOMPATh TEMATUKY U METO/Ibl COBMECTHBIX JEHCTBUI C YUETOM OOIIUX
VHTEPECOB U BO3MOKHOCTEN KaXK0I'0 YJIEHA KOJUIEKTUBA,

MIPUHUMATD 1IE€]IM COBMECTHOM JI€STEIbHOCTH, OPTaHU30BBIBATh M KOOPJAUHUPOBATH
JIEUCTBUSA O €€ IOCTUKEHUIO: COCTABJIATH IJIaH JICHCTBUM, PACIIPEAEIATH POJIHU C
y4ETOM MHEHUH YYACTHUKOB, 00CYKIaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4€CTBO CBOETO BKJIa/Ia M KAXKJOTO YYaCTHUKA KOMAH/IbI B OOIIIHIA
pe3yJabTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaratb HOBbIC ITPOCKTLI, OUCHUBATb UACHU C ITIO3UIIMKU HOBHU3HBI,
OPUT'MHAJIBHOCTH, HpaKTH‘ICCKOﬁ 3HAYUMOCTH,

OCYHICCTBJIATDH ITO3UTUBHOC CTPATCTUICCKOC ITOBCACHUC B PA3JIMYHLIX CUTYAalIUAX,
IIPOABIIATE TBOPUCCTBO U B006pa)I(eHI/Ie, OBITH HMHHUIIUAaTUBHBIM.

OBnaneHue yHUBEPCAIbHBIMH PETYISITUBHBIMU IEHCTBUSMU:
1) camoopranuzaunus:

HCII0JIL30BaTh OMOJIOTHYECKUE 3HAHUS JJIA BBISIBJICHUSL HpO6J'IeM " UX PCIICHUA B
JKN3HCHHBIX U yLIe6HBIX CUTyaluAX,

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH 1IeJIeBbIe U CMBICIIOBbIE YCTAHOBKHU B
CBOMX JICHCTBHAX M MOCTYIIKAaX 10 OTHOLICHUIO K YKUBOM IPUPOJE, CBOEMY
3I0POBBIO U 3JOPOBBIO OKPYKAIOIIIHX;

CaMOCTOSITEJILHO OCYILIECTBIISATH MTO3HABATEIBHYIO JIESITEIbHOCTD, BBISIBIIATH
po0JieMbl, CTAaBUTh U (hOPMYJIMPOBATH COOCTBEHHBIE 33/1a4ul B 00pa30BaTeIbHOM
JIEATEIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTABJISATH IJIaH PEIICHUS MPOOJIEMBI C YU4ETOM UMECIOIITUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH 1 MPEATOUYTCHUM;

JIaBaTh OLICHKY HOBBIM CHUTYaLHsIM;
pacIIMpATh paMKH Y4EOHOI0 MpeAMeTa Ha OCHOBE JIMYHBIX MPEAIOYTEHUN;

JCJIaTb OCO3HAHHbIN BI>I60p, APryMmCcHTHPOBATH €TI0, 6paTB OTBCTCTBCHHOCTD 34
PCUICHUC,

OIICHUBATh IPUOOPETEHHBIN OTIBIT;



croco0cTBOBaTH (POPMUPOBAHUIO U MIPOSBICHUIO IIUPOKON SPYAULIUU B Pa3HBIX
001acTAX 3HaHUH, MOCTOSIHHO MOBBIIIATH CBOWM 00pa30BaTENIbHBIN U KyJIbTYPHBIN
YPOBEHb.

2) CAaMOKOHTPOJIb:

AaBaThb OICHKY HOBBIM CUTYalIlUAM, BHOCHTH KOPPCKTHUBLI B ACATCIbHOCTD,
OOCHHUBATDb COOTBCTCTBUC PC3YJIbTATOB LCIIAM,

BJIaJIETh HaBBIKAMHM ITO3HABATEIIBHOM peIeKCHH KaK OCO3HAHUS COBEPIIAEMbBIX
JIEVCTBUM U MBICIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAaHUM,
WCIIOJIB30BATh IPUEMBI pedICKCHH JUTSI OIIEHKH CUTYaIlld, BEIOOpa BEPHOTO
pELICHUS;

YMCEThb OLCHNBATb PUCKH U CBOCBPCMCHHO IIPUHNMATL PCIICHUS 110 UX CHUIKCHHUIO,

IMIPUHUMATb MOTHUBBI U APTYMCHTLI APYTUX IIPH aHAJIIN3C PC3YJILTATOB
JACATCIBbHOCTH,

3) mpuHsTHE CEOSI U IPYTUX:
MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

IMPUHUMATb MOTHUBBI U aPI'YMCHTEI JPYTUX IIPHU aHAJIU3C PE3YJIbTATOB
ACATCIIBHOCTH,

MPU3HABATH CBOE MPABO M MPABO APYTUX HA OMIHUOKH;
pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C TTO3UIIMH APYTOro YeJIOBEKA.

ITPEAMETHBIE PE3VJIbTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpamMmmbl COO mo 6uosoruu Ha 6a30BOM
YPOBHE BKJIIOYAIOT criennduueckue ajst yueOHoro npeamMera «bruonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBHIA 110 OCBOCHHIO, HHTEPIIPETAIIUU U
peo0pa3oBaHUIO 3HAHUHM, BUJIBI JEATEILHOCTH 110 TTOJYYSHHIO HOBOTO 3HAHUSA U
MPUMEHEHUIO 3HAHUI B PA3IMYHBIX YUYCOHBIX CUTYaIUAX, @ TAKKE B PEATbHBIX
YKU3HECHHBIX CUTYaIIUsIX, CBA3aHHBIX C Onosorueil. B mporpamme npenMeTHbie
pe3yabTaThl MPEACTaBICHBI IO roJaM 00yUYEHHUS.

ITpenMeTHBIE pe3yabTaThl OCBOEHUS yueOHOro npeamera «buonorus» B 10 kinacce
JTOJIKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HAYK, B (DOPMUPOBAHUM COBPEMEHHOMN €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUPa U HAYYHOI'O MUPOBO33PEHUS, O BKIAJE POCCUUCKUX U



3apyOEKHBIX YUEHBIX-OMOIOTOB B Pa3BUTHE OMOJIOTHH, (DYHKITMOHATIEHOMN
IPaMOTHOCTH Y€JIOBEKa ISl pEIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIEPKaHNEe OMOIOTMYECKUX TEPMUHOB U TIOHSITHIN: KU3Hb,
KJIETKa, OpraHu3M, MeTadoin3M (0OMEH BEIECTB U MPEBPAIICHUE SHEPTHH ),
roMeocTas (CaMOperyJsius), ypoOBHEBas OpTraHU3AIIH )KUBBIX CUCTEM,
CaMOBOCIIPOM3BeIeHUE (PENPOAYKIIHS ), HACIEACTBEHHOCTh, H3MEHUYUBOCTh, POCT U
pa3BUTHE;

yYMEHHE U3Jlaratb OMOJOTHYECcKUe TeOpun (KIETOUYHas, XpOMOCOMHasl,
MyTallMOHHAs!, LEHTPaJIbHAas 0IMa MOJIEKYJISIpHOM Onosiorun), 3akoHsl (1.
Mennens, T. Moprana, H. U. BaBunioa) u yuenus (o nieHTpax MHOTooOpasus u
IIPOUCXO0XKJIEHUA KyJbTypHbIX pacTeHuil H. 1. BaBunosa), onpenensats rpaHuiibl
UX PUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIaJIETh METOJAaMH HAyYHOTO TTO3HAHUS B OMOJIOTMHU: HAOI0ICHUE U
ONMCAHUE KUBBIX CUCTEM, MPOILIECCOB U SIBJICHUHN, OpraHu3alys U IPOBEICHUE
OMOJIOTUYECKOT 0 HKCIIEPUMEHTA, BbIIBUKEHUE TUIIOTE3bI, BHISIBICHHE
3aBUCUMOCTH MEXK]Iy HCCIIeTyeMbIMUA BEINYNHAMU, OOBSICHEHUE MOTYYEHHBIX
pPEe3yJIbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX ITOHITUN, TEOPUNA U 3aKOHOB, YMEHUE
JIeJIaTh BBIBOJIBI HA OCHOBAHUU NOJIYUYE€HHBIX PE3YJIbTaTOB;

yYMEHUE BBIICTATH CYIIECTBEHHBIC MPU3HAKU BUPYCOB, KIIETOK MTPOKAPHOT U
DYKapHOT, OTHOKJIETOYHBIX 1 MHOTOKJICTOYHBIX OPTaHIU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIECTB M MPEBPAILICHUS] JHEPTUH B KJIETKEe, (POTOCHHTE3A,
TUTACTUYECKOTO U YHEPTEeTHUECKOTO OOMEHa, XEMOCHHTE3a, MUTO3a, Mei03a,
OIUTOI0TBOPEHHUS, pa3MHOKCHHUS, MHIUBHIyaIbHOTO PAa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMEHHE IPUMEHSThH [TOJIyYCHHbIE 3HAHUS JUIs1 OObSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, I NPUHATHS ITPAKTUYECKUX PELICHUM B IIOBCEIHEBHOM
U3HU C LIeTbI0 00ecreueHns 6€30MacHOCTH CBOETO 3/I0POBBS U 30POBbSI
OKPY>KaIOIHUX JIFOJIeH, COOII0/IEHUSI HOPM IPaMOTHOTO TOBEJCHHS B OKPY KatoIIei
IPUPOAHON cpesie, MOHUMaHNE HEOOXO0AMMOCTH UCIIOIb30BAaHUS JOCTHKEHUN
COBPEMEHHOW OMOJIOTMH U OMOTEXHOJIOTHH 711 PALlMOHAIILHOTO
IIPUPOIOIIOIB30BAHUS;

YMCHHC pCIIAThb 3JICMCHTAPHBIC TCHETUYCCKUC 3aJa4Y Ha MOHO- U }II/IFI/I6pI/IJIHOC
CKpCIIUBAHUC, COCIINICHHOC HACJICIOBAHUC, COCTABJIATh CXCMbI MOHOFH6pH,Z[HOFO
CKpC€IIBaHUA IJIA ITPCACKA3aHUA HACIICAOBAHUA IIPU3HAKOB Y OPTaHHU3MOB;,



yMEHUE BBITIONHATH Ja00OpaTOPHBIE U MPAKTUUECKHUE pabOThI, COOII0AThH PaBUIIa
pu paboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTUUYECKU OLIEHUBATh U UHTEPIPETUPOBATH HHPOPMALIHIO
OMOJIOTMYECKOTO COCPKAHUS, BKIIFOUAIONIYIO ICEBAOHAYYHbIEC 3HAHUS U3
Pa3IUYHBIX UICTOYHUKOB (CpecTBa MacCOBOM MH(OpPMAIIMU, HAYUYHO-TIOMYJISIPHbIE
MaTepHalibl), STUYECKUE ACTIEKThl COBPEMEHHBIX UCCIIEI0BaHU B OMOJIOTHH,
MeAMIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIIECHHS, 00001Ias
OnoJIoruvecKyro HHGOPMAIIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
WCIOJI30BATh TIOHSITUIHBIN armapaT OMOJIOTHH.

[IpenmeTHbIE pe3ynbTaThl OCBOCHMS yueOHoro npeamera «buonorus» B 11 knacce
JOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHHUI O MECTE U POJIK OMOJIOTHH B CHCTEME HAYIHOTO
3HaHUs €CTECTBCHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHON €CTECTBCHHO-
HAyYHOW KapTUHBI MHPA U HAYYHOTO MUPOBO33PEHUS, O BKIIAJE POCCUNUCKUX U
3apyOEKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE OMOJIOTHH, (DYHKITMOHATIEHON
IPaMOTHOCTH Y€JIOBEKa ISl pEIIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COACPKAHUE OMOJIOrMYECKUX TEPMUHOB U MOHSITUIN: BU/I,
MOMYJISIIUs, TeHO(MOH/I, SBOJIIOIHUS, TBIKYIIUE CUITBI (PAaKTOPHI) SBOJIIOIUH,
MPUCTIOCOOIIEHHOCTh OPTraHU3MOB, BU1000pa30BaHKE, SKOJIOTUYECKUE (DAKTOPHI,
AKOCHUCTEMA, IPOIYIIEHTHI, KOHCYMEHTHI, PEAYLICHTHI, 1IETH MUTaHus;,
AKOJIOTUYECKas MUpaMuaa, OUOreoreHo3, ouocdepa;

yMEHHUE u3iarath Ouosoruyeckue Teopuu (3Bosoronnas reopust Y. Jlapsuna,
CUHTETHYECKasi TEOPHUS IBOJIOINH ), 3aKOHBI 1 3aKOHOMEPHOCTH (3apOJIBIIIIEBOTO
cxonctBa K. M. bapa, yepenoBaHusi I1aBHbIX HAPAaBICHUN U MTyTEN SBOJTIONMUH A.
H. CeseprioBa, yuenus o 6nochepe B. U. Bepraackoro), onpeaensts rpaHUITbI UX
MIPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMCHHC BJIAJICTb MCTOJaMHU HAYYHOI'O ITO3HAHUS B OHOJIOTHH: HEI6J'IIOI[CHI/IC 151
OIMMCAaHUC KUBLIX CUCTEM, ITPOLECCCOB U SIBJICHI/Iﬁ, opraHu3anus U IMPpOBCACHUC
OMOJIOTHYECKOTO OKCIICPUMCHTA, BbIJIBUXKCHHEC 'MIIOTE3bI, BHISABJICHHUC
3aBUCHUMOCTH MCXKAY UCCIICAYCMbIMU BCIIMYMHAMU, 00BsICHECHHE IMOJIYYCHHBIX
PE3YJIbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX HOHSITHﬁ, TeOpHP'I H 3dKOHOB, YMCHHC
ACJIaTb BBIBOAbI HA OCHOBAHUHU ITOJIYYCHHBIX PC3YJIbTATOB,

YMEHHE BBIACISATH CYIIECTBEHHBIE TIPU3HAKU CTPOCHUS OMOJIOTHYECKIX O0OBEKTOB:
BUJIOB, MOITYJISIUH, IPOAYLIEHTOB, KOHCYMEHTOB, PEYLIECHTOB, OMOr€0LEHO30B U



HKOCHCTEM, OCOOCHHOCTH MPOLIECCOB: HACIIEICTBEHHON N3MEHUUBOCTH,
€CTECTBEHHOT0 0TOOpa, BUI000pa30BaHUs, TPUCIIOCOOICHHOCTH OPraHU3MOB,
JIEHCTBHS SKOJOTHYECKHUX (PaKTOPOB HA OPraHU3MBI, IEPEHOCA BEIIECTB U MOTOKA
DHEPIUU B SKOCUCTEMAX, AHTPONOT€HHBIX U3MEHEHUHN B IKOCUCTEMAX CBOEH
MECTHOCTH, KPyTOBOPOTA BEIIECTB U OMOT€OXMMUYECKUX IIUKIIOB B Orochepe;

YMEHHE MPUMEHSTD MMOJYyYSHHBIC 3HAHUSI 111 OOBSICHEHHS] OMOJIOTMYECKUX
MIPOLIECCOB U SIBJICHUH, JJI IPUHATHUS MPAKTUUECKUX PELIEHUIN B IOBCEAHEBHOM
KHU3HU C 1EJbI0 00ecrieueHrs 0€30MacCHOCTH CBOETO 3/I0POBbS U 310POBbs
OKPYKAIOIIUX JIIO/IeH, COOIII0IEHUS HOPM TPaMOTHOTO TOBEJICHUS B OKPY KAIOIICH
MIPUPOIHOMN cpesie, MOHUMaHe He0OXOAMMOCTH UCTIOIb30BAHUS JOCTHKEHUN
COBPEMEHHOW OMOJIOTHH JIJISl PAallMOHATIFHOTO TPUPOIOTIOIH30BAHUS;

YMEHHE pellaTh dJIEMEHTapHbIe OMOIOTUYECKHUE 3a/1a4l, COCTABIIATH CXEMBI
MepeHoca BEIECTB U DHEPTUU B IKOCUCTEeMaX (LIeNH MUTaHus);

YMEHUE BBITIOJHATD Ja00OpaTOPHBIC M MPAKTHYECKHUE padOTHI, COOTI0ATh IIPaBUIIa
npu paboTte ¢ y4eOHBIM U JJa0OpPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTUYECKH OLIEHUBATh U UHTEPIPETUPOBATH HHPOPMAIIIO
OMOJIOrMYECKOT0 COJEPKaHUs, BKIIOYAIOIIYIO IICEBOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeICTBa MacCOBOM MH(POPMAIIUH, HAYIHO-TIOMYJISIPHBIC
MaTepHualibl), pACCMaTPUBATh INI00AIBHBIE HKOJIOTHYECKUE TTPOOIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO NO3ULIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MUCbMEHHBIE U YCTHBIE COOOIICHHs, 0000111as
OroJornYecKyro HH(POPMAIHIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
WCITI0JIB30BaTh TTOHITUIHBIN arapaT OMOJIOTHH.



TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonundectBo yacos DJEKTPOHHBIC
No /i HaumenoBanue pa3nenoB u teM (g poBbIe)
) POrPaMMBI Bcero Koutponbhbie | IIpakTHYECKUE | oGpasoBaTenbHble
paboTHI paboThI pecypesl
bubmmoreka IIOK
1 buosnorus kak Hayka 2 0.5 https://m.edsoo.ru/7f41
c292
bu6mmoreka IJOK
2 JKuBble CUCTEMBI 1 UX OpraHU3AIIMS 1 https://m.edsoo.ru/7f41
c292
XHUMUYECKHAN COCTAB U CTPOCHUE bubmmoreia LIOK
3 P 8 1 https://m.edsoo.ru/7f41
KJICTKH
c292
bubmmoreka IIOK
4 KuzHeneqarenbHOCTh KIETKU 6 https://m.edsoo.ru/7f41
c292
5 Pa3smHoOXeHMe U UHIUBUTyATBHOE 5 | Bu6mmorexa [TOK

pa3BUTHE OPTaHU3MOB

https://m.edsoo.ru/7f41




c292
HacnenctBeHHOCTE M NI3MEHYNBOCTD bubmorexa LOK
6 . IngOB 8 1.5 https://m.edsoo.ru/7f41
P c292
Cenexuusa opranu3mMoB. OCHOBEI bubmmorexa [OK
7 BLOP ' 3 https://m.edsoo.ru/7f41
OMOTEXHOJIOTUH
c292
bubmmoreka IIOK
8 PezepBHOE Bpemst 1 https://m.edsoo.ru/7f41
c292
OBILIEE KOJIMYECTBO HACOB I1O 34 4

[TPOI'PAMME




11 KIIACC

KonmuecTBo yacoB DJEKTPOHHBIC
Ne /i HanmeHoBaHue pa3iesioB U TeEM (uudpoBbIe)
) pOTrpaMMBbI Beero Koutponbueie | [IpakTuecKue | oGpasosarensHbie
paboThI paboThI pecypebl
bu6nmmoreka I{JOK
1 DBOJIONUOHHAS OMOJIOTHS 9 1 https://m.edsoo.ru/7f4
lec74
Bo03HUKHOBEHUE M PA3BUTHE KU3HU bubmioreia LOK
2 P 9 0.5 https://m.edsoo.ru/714
Ha 3emJiie
lec74
bu6mnorexa IJOK
3 Opranu3mbl U OKpyKarolas cpeia 5 1 https://m.edsoo.ru/7f4
lcc74
Coo01iecTBa 1 SKOJIOTHYECKHE Bubmmorexa [IOK
4 H 9 https://m.edsoo.ru/7f4
CUCTEMBI
lec74
bubmmoreka [{OK
5 PesepBHOE Bpems 2 https://m.edsoo.ru/7f4
lec74




OBLIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34

2.5




ITIOYPOYHOE IINTAHUPOBAHUE

10 KJIIACC
KonunuectBo yacos DNeKTpOHHbBIE
U pOBLIE
Nen/r | Tema ypoka Beero Kontposbnseie | [IpakTnueckue 0Gpa3oBaTeiIbHbIC
paboTHhI paboTHI pecypesI
bubmmoreka IJOK
https://m.edsoo.ru/863e
1 buosorus B cucreme Hayk 1 6122
https://m.edsoo.ru/863e
632a
MeTtoabl MO3HAHUS KUBOU TPUPOIBL.
[Ipaktrnueckas padora Ne 1 bubnuorexa [JOK
2 «/Mcnonp30BaHKe pa3InyHbIX METO/I0B 1 0.5 https://m.edsoo.ru/863e
IpYU U3yYEHUN OMOJIOTUYECKHUX 6122
00BEKTOB»
buonornyeckue cucteMsl, MPOLECCH U bubmmorexa LIOK
3 X M3V > 1ot 1 https://m.edsoo.ru/863e
y 6564
4 XUMHUYECKUN COCTaB KJIeTKU. Bonia u | Bu6morexa [IOK
MUHEpAJIbHBIE COJIN https://m.edsoo.ru/863¢




674¢

bubmuoreka IIOK
5 benku. CoctaB u ctpoeHne 6€IKOB https://m.edsoo.ru/863e
6b72
depMeHTHl — OMOJIOTHYECKHE
katanuzatopsl. JlaboparopHas padota No bubnuorexa [JOK
6 1 «3yueHue KaTaauTHIECKOM 0.5 https://m.edsoo.ru/863e
aKTUBHOCTU (DEpPMEHTOB (Ha mpuMepe 6b72
aMUJIa3bl UK KaTanas3bl)»
bubmoreka [JOK
7 VYrneBoapl. JIunuasl https://m.edsoo.ru/863e
6870
bubmnoreka [JOK
8 Hyxneunossie kucnotel. ATO https://m.edsoo.ru/863e
6d5c
Hcropust 1 METOIBI M3YUYEHUS KIICTKH bubmiotexa LHOK
9 P APLHSY ' https://m.edsoo.ru/863¢
Kinerounas teopus
6e88
10 Knerka kak nemnoctHas )KuBasi CUCTEMa
CtpoeHue 3yKapuoTHYECKOMN KIIETKH. bubmmoreka [JOK
11 JlaGopartopHas pabota Ne 2 «3yueHue 0.5 https://m.edsoo.ru/863e
CTPOEHUS KJIETOK PaCTeHHH, )KUBOTHBIX, 6110




rpu0OB U OAKTEPHI O] MUKPOCKOTIOM

https://m.edsoo.ru/863e
Ha TOTOBBIX MUKpOIIpenaparax u ux 7160
OTIMCaHUEH
bubmmnoreka IIOK
12 OOMeH BeNIecTB UM METa00IU3M https://m.edsoo.ru/863e
766¢
bubmuoreka IIOK
13 ®doTocuHTE3. XEeMOCUHTE3 https://m.edsoo.ru/863e
7¢98
bubmoreka [JOK
14 DHepreTHUecKuii 0OMeH https://m.edsoo.ru/863e
Taae
JKu3HeHHBIN LUK KIETKU. JleneHue
KieTku. Muto3. JlaboparopHas pabota bubnuorexa [JOK
15 Ne 3 «Habmonenne MuTO3a B KJIETKaX 0.5 https://m.edsoo.ru/863e
KOHYHKA KOpEIKa JTyKa Ha TOTOBBIX 7dc4
MUKpOIIpenapaTax»
buocunres Oenka. Peakiust MaTpu4aHOTO bubmmoreia LIOK
UOCHHT KA.
16 B P https://m.edsoo.ru/863e
CUHTE3a
796¢
17 Tpancasuus — OGUOCUHTE3 OenKa bubmmoreka LIOK

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




796¢

bubmuoreka IIOK
18 Hexknerounsie hopMbl KU3HU — BUPYCHI https://m.edsoo.ru/863e
7540
bubmmoreka IJOK
https://m.edsoo.ru/863e
19 DOopMBbI Pa3MHOXKEHUSI OPTAHU3MOB 81b6
https://m.edsoo.ru/863e
831le
bubmnoreka [JOK
20 Meiio3 https://m.edsoo.ru/863e
7f4a
OO6pa3oBaHue U pa3BUTHUE MOJIOBBIX
KJIETOK. OIIOIOTBOPEHHUE. bubmuoreka [JOK
21 Jlabopatopnas pabota Ne 4 «3yueHue 0.5 https://m.edsoo.ru/863e
CTPOEHMS MTOJIOBBIX KJIETOK Ha TOTOBBIX 81b6
MUKpOTIpeIapaTax»
bubmmoreka IJOK
22 NunuBuayanbHOE pa3BUTHE OPraHU3MOB https://m.edsoo.ru/863e
8436
oy ['eHeTrika — HayKa O HACIIEJCTBEHHOCTH Bu6mmorexa [TOK

N N3MCHYHMBOCTHU

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




8612

3aKOHOMEPHOCTH HACTIEOBAHUS bubmuoreka [JOK
24 nmpu3HakoB. MoHOTHOPHUIHOE https://m.edsoo.ru/863¢
CKpeIlBaHue 8878
JruG At 3aKo bubmuoreka [JOK
UTHOPHIHOE CKpEIIMBaHKE. 3aKOH
25 pra pett https://m.edsoo.ru/863¢
HE3aBUCUMOTO HACJIeIOBAHUS TPU3HAKOB
89a4
CreruieHHOE HacJIeJOBaHNE TTPU3HAKOB.
JlaGopartopnas padota Ne 5 «3yueHue
pATOPHAA P ) y Bu6morexa LOK
€3yJIbTaTOB MOHOTHOPUIHOTO U
26 pesy pr 0.5 https://m.edsoo.ru/863e
JTUTHOPHUITHOTO CKPEITUBAHUS Y 860
TPp030(HIBI Ha TOTOBBIX
MHUKPOIIperrapaTax»
C HacITe TOBAHIC bubmmoreka [JOK
eHeTrka nosa. HacienoBanu
27 A https://m.edsoo.ru/863e
MIPU3HAKOB, CIIETUICHHBIX C MTOJIOM
8c60
HN3menunBocTh. HenacnencrBenHas
U3MEHYUBOCTh. JlabopaTtopHas padora Ne
. ! PATOPH P Bu6norexa LOK
. Isyuenune MmoauduKanoHHOM
28 Y 8 B 0.5 https://m.edsoo.ru/863e
WU3MCHUYHMBOCTH, TTIOCTPOCHHUE Sefe

BAPHUALMOHHOIO PSJla U BApUALIMOHHOM
KPHUBO»




HacaencrBeHHass '3BMEHUYUBOCTD.

bubmmnoreka IIOK
JIa6 o0ota Ne 7. «A
29 N opaTOpHaﬂ baboTa (AT 1 0.5 https://m.edsoo.ru/863¢
MyTaIui y Apo30(uiibl Ha TOTOBBIX Sefe
MHUKpOIIperapaTax»
bubmnoreka IIOK
30 I'eneTuka yenoBeka 1 https://m.edsoo.ru/863e
8d78
O0o00611eHHE TIO TEME
31 «HacneacTtBeHHOCTh 1 UBMEHUYUBOCTh 1
OpraHU3MOBY
bubmmoreka IIOK
32 Cenekuus Kak Hayka M IIpoIiece 1 https://m.edsoo.ru/863e
9214
MeTobl B TOCTHKECHHS CEICKITHH bubmmorexa LHOK
33 A . A a 1 https://m.edsoo.ru/863e
pacTeHUH U )KHBOTHBIX
9214
buotexHonorusa kak oTpacib buommorexa OK
34 DOM3EONCTER P 1 https://m.edsoo.ru/863e
POHSEOA 9336
OBHIEE KOJIMYECTBO YACOB I1O 34 4

I[TPOI'PAMME




11 KIIACC

KomuuecTtBo yacos

DnexTpoHHbBIC TU(PPOBEIE

Nen/m | Tema ypoka 5 Kontponbhbie | [IpakTuueckue oOpa3oBaTesbHbIE
Cero
paboTHI paboTHI pecypesl
bu6mnorexa IJOK
1 DBOJIIOIMUS U METOJIbI €€ U3YUYEHUSI 1 https://m.edsoo.ru/863ea2
Oe
Hctopus pa3BuTHA NMpecTaBIeHUN 00 bubniorewa LIOK
2 prip e 1 https://m.edsoo.ru/863¢e9
HBOJTIOIIUU
570
bu6nmmoreka IJOK
3 Mukpo3BoITIOITHS 1 https://m.edsoo.ru/863e9c¢
le
I1
wixa n smomomm, MaGopatoprias bGmorera LIOK
4 A H baTop 1 0.5 https://m.edsoo.ru/863¢e9
pabota Ne 1 «CpaBHEeHHE BUIOB 110 0ch
MOP(OTOTUYECKOMY KPUTEPUIOH
JIBYOKyIIIMe CUITBI (DJIeMEHTapHbBIE bubmmorexa LIOK
5 i P 1 https://m.edsoo.ru/863¢9

(haKkTOpbI) IBOTIOLIUU

da4




bu6mnorexa IJOK

6 EcTtectBeHHBII 0TOOP U €10 HOPMBI https://m.edsoo.ru/863e9¢
do
Pe3ynpTarsl 3BOJIIOINN:
I — BrGmiorera LOK
BU BaHHE. TOpHAs
7 ACODP paTop 0.5 https://m.edsoo.ru/863e9f
pabota Ne 2 «Onucanue de
MIPUCTIOCOOJICHHOCTH OpraHu3Ma U e€
OTHOCUTEIBHOTO XapaKTepay
bu6mnorexa IJOK
8 HampaBieHus 1 myTu MakpO3BOJIIOLUU https://m.edsoo.ru/863e9c
le
9 HeoOpatumocThb 3BOTIOLIMHT
10 Hctopust xu3HU Ha 3emMIile U METO/bI €€
U3YYCHUS
['unores OUCXOXKIE YKA3HU Ha bubnioreia LOK
UTIOTE3bI MPOUCX HUS
11 P A https://m.edsoo.ru/863eas
3emie
a6
Pa3BuTue xu3Hu Ha 3emiie 10 3paM U bubmioreta LIOK
12 P https://m.edsoo.ru/863eab

Iepruoaam

be




OCHOBHBIE ATAITbI 9BOJIFOITUH
PACTUTCIIBHOTO U JKUBOTHOI'O MHPA.

bu6mnorexa IJOK

13 [Ipaktuueckas padora Ne 1 «M3yuenue 0.5 https://m.edsoo.ru/863ead
MCKOIIA€MbIX OCTAaTKOB pacTeHUI U bc
YKUBOTHBIX B KOJUICKITHSX)
CoBpemMeHHasi cucTeMa OpraHuYecKOro bubnioreia LIOK
14 P P https://m.edsoo.ru/863ea4
Mupa
8e
bu6mnorexa IJOK
15 DBOJIIOIMS YeIOBEKA (AaHTPOIOTEHES) https://m.edsoo.ru/863eac
2c
bu6nmmoreka I{JOK
16 Jlamiyupe CHbl (§akTopsi) https://m.edsoo.ru/863ead
aHTPOTIOTeHE3a
44
17 OCHOBHBIE CTaJIUU IBOJIIOIIMH YETIOBEKA
UYenoBeueckue pachl v MPUPOJIHBIE bubmiorewa LIOK
18 P PHPOA https://m.edsoo.ru/863eae
aJIanTalyy YeIoBeKa
a2
PeszepBHblii ypok. O000I1IIEHHE 10 TEME
19 «BO3HMKHOBEHME U PA3BUTHE KU3HU HA

3emiie




20

DKOJIOTHS KaK HayKa

CpCI[BI 00UTaHUS U SKOJIOTHUYCCKHUE

bu6mnorexa IJOK

21 https://m.edsoo.ru/863eaf
bakTopbI
ec
AlGuotnueckue pakropsl. JlaboparopHas
6orta Ne 3. «<M
Cecdemmocri puotent s e e BGmiorera LOK
22 P P 0.5 https://m.edsoo.ru/863eb
obutanusy. Jlabopatopnas padora Ne 4. 10
«BrnusiHMe cBeTa HA POCT U Pa3BUTHE ©
YEPEHKOB KOJIEYCa»
bu6mnorexa IJOK
23 buotnyeckue pakTopbr https://m.edsoo.ru/863eb
348
DKOJOTUYECKUE XaPAKTEPUCTUKHU
24 nomymsiiuu. [Ipaktudeckas padora Ne 2 0.5
«IToCcU€T MITOTHOCTH MOMY ST '
Pa3HBIX BUJIOB PACTCHUI»
bu6nmmoreka IJOK
25 Coo01iecTBa OpraHu3mMoB — OMOIIEHO3 https://m.edsoo.ru/863eb
46a
26 DKOJIOTMYECKHE CUCTEMBI (DIKOCHCTEMBI) bubmmorexa IIOK

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




46a

OcHOBHBIC TTOKA3aTEIH YKOCUCTEMBI. bu6nmmoreka I{JOK
27 Dkonornyeckue nmupamuasl. CBOMCTBA 1 https://m.edsoo.ru/863eb
skocuctem. Cykieccus Sfa
28 [IpupoaHbIE 3KOCUCTEMBI 1
29 AHTPOTIOTE€HHBIE SKOCUCTEMBI 1
buocdepa — rnobanbHas skocucTema bubmioreia LIOK
30 P 1 https://m.edsoo.ru/863eb
3emiu
bSe
3aKOHOMEPHOCTHU CYILIECTBOBAHUSA bubnmorexa [IOK
31 P i 1 https://m.edsoo.ru/863eb
ouochepsl
d16
32 YenoseuecTBO B Ouochepe 3emiun 1
CocyuiecTBOBaHUE TPUPOJIBI U bubnioreia LIOK
33 yi PHpOA 1 https://m.edsoo.ru/863eba
YeJI0BEYECTBA
le
34 O06006menne Tembl «CooOlecTBa U 1
IKOJIOTHYECKNE CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I1IO 34 )5

I[TPOI PAMME




[TPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJILHOU ITPOT'PAMMEI

10 KITACC

Kon
MIPOBEPSAEMOTO
pe3yiibTara

[IpoBepsiembie IpeAMETHBIEC PE3YIIHTATHl OCBOCHHSI OCHOBHOM
o0pa30BaTeIbLHOM MPOTPaMMBI CPETHEro 0011Iero 00pa3oBaHuUs

CdopMHpOBaHHOCTH 3HAHUH O MECTE M PO OMOJIOTHUH B
CUCTEME HAYYHOI'O 3HAHUS €CTECTBEHHBIX HAYK, B
(GbopMUPOBAaHHUU COBPEMEHHOMN €CTECTBEHHO-HAYUHOW KapTHUHBI
MHpa U HAYYHOTO MUPOBO33PEHUS;, O BKJIAJE POCCUMCKUX U
3apyOeKHBIX YUEHBIX-OUOIOTOB B pa3BUTHE OUOJIOTUH;
(GYHKIIMOHATBHOW TPAaMOTHOCTH YeJIOBEKA JIJIsl PEIICHUs
YKU3HEHHBIX 337124

YMeHne pacKpbIBaTh COIep)KaHNEe OMOTOTHISCKUX TEPMHUHOB U
MOHSITUM: )KU3Hb, KJIETKA, OpraHu3M; MeTaboJu3M (0OMeH
BEIIECTB U MIPEBPAILICHUE SHEPTHUH ), TOMEOCTa3
(camoperymsius), ypoBHEBas OPraHU3aIlis )KHBBIX CUCTEM,
CaMOBOCIIPOU3BEICHHE (PEIPOIYKIIHS), HACIICICTBEHHOCTD,
WU3MEHUYHUBOCTb, POCT U Pa3BUTHE

YMenue uznaratb OMOJOrnyecKkue Teopun (KieTouHas,
XpOMOCOMHasl, MyTariioHHas ), 3akoHsl (I'. Mengens, T.
Moprana, H.W. BaBuioBa) u yueHus (0 IieHTpax MHOTO00pa3us
Y IPOUCXOXKIEHUS KyJIbTYpHbIX pacteHuil H.W. BaBunogsa),
ONPEAENATh TPAHULBI UX IPUMEHUMOCTH K )KUBBIM CHCTEMAM

YMeHue BiajeTh METOIaMU HayYHOT'O IMO3HAHUS B OMOJIOTHHU
(HaOmro/IeHrE U OTKMCAHKE KUBBIX CUCTEM, MPOIIECCOB U
SIBJICHUI; OpraHu3alys U IpoBeeHHe OMOJIOTHYECKOro
DKCIIEPUMEHTA, BBIJIBUKEHHUE TUIIOTE3bI; BBIIBICHUE
3aBHCUMOCTH MEXKIY HUCCIIEyEeMbIMU BEJIMYUHAMH, OObICHEHUE
IIOJIyYEHHBIX PE3yJIbTAaTOB, UCIIOJIb30BAHHBIX HAYYHBIX
MOHATHN, TEOPUH U 3AKOHOB; YMEHHE JI€JIaTh BBIBOJBI HA
OCHOBAHHH TOJTYYEHHBIX PE3YJIHTATOB)

YMeHue BBLICJIATh CYIICCTBCHHBIC IIPU3HAKN BUPYCOB, KIICTOK
IMPOKAPHOT M 3YKAPHUOT, OAHOKIICTOYHBIX U MHOTI'OKJICTOYHBIX




OpraHU3MOB; 0COOCHHOCTH MPOIIECCOB 0OMEHA BEIIECTB U
NIPEBpAICHHS SHEPTUU B KJIETKe, (POTOCHHTE3a, TUTACTUIECKOTO
¥ DHEPTeTUYECKOro 0OMEHa, XeMOCUHTE3a, MUT03a, ME03a,
OIJIOJIOTBOPCHHSI, PA3MHOKEHUSI, HHINBUTyaJIbHOTO Pa3BUTHUS
opraHusma (OHTOTEHE3)

YMeHue NpuMeHsTh MOTy4YeHHbIC 3HAaHUS J11 OObSICHEHUS
OMOJIOTUYECKUX TIPOLIECCOB U SIBIICHUH, JJI IPUHATHUS
MPAKTUYECKUX PEIIEHUN B OBCEJHEBHOM KU3HU B LIEJISAX
oOecrieueHus1 6€30MaCHOCTH CBOETO 37I0POBBS U 3/I0POBbSI
OKPY>KaIOIUX JIFOJIeH, COOI0IEHUS] HOPM IPaMOTHOTO
MOBEICHUS B OKPYXKAIOUIEH PUPOTHOU CPElie; TOHUMAHUE
HEO0OXOIMMOCTHU UCIOJIb30BAaHUS JOCTHKEHUI COBPEMEHHOM
OHOJIO0TMU U OMOTEXHOJIOTUM JIsl pallUOHATIBHOTO
IIPUPOIOIIOIB30BAHUS

YMmenue peumaTb 3JICMCHTAPHBIC TCHCTUYCCKHUC 3a/1a91 HAd MOHO-
n I[I/IFI/I6pI/II[HOC CKpCIIMBaHNC, COCIUICHHOC HACJICIOBAHUC,
COCTaBJIATh CXEMbI MOHOFI/I6pI/II[HOFO CKpCIIUBAHUA JIsA
npeacKasaHus HACJICJOBAaHUA IIPU3HAKOB Y OPraHu3MoOB

YMeHue BBIOMHSATH JIa0OpaTOpHBIE U MPAKTUYECKUE pabOTHI,
coOI01aTh IpaBUIIa MPU PadOTE C YUYEOHBIM U 1a00OPATOPHBIM
o0opy10BaHUEM

YMeHne KpUTUYECKH OLIEHUBATh U UHTEPIPETUPOBATH
UH(pOpMAaIUIO0 OMOJOTHYECKOI0 COACPKAHNUS, BKIIFOUAIOIIYIO
MICEB/IOHAYYHBIE 3HAHUS U3 PA3IMYHBIX UCTOYHUKOB (CMU,
HAy4YHO-TIOMYJISIPHbIE MAaTE€PHAIIbl); STHUECKUE ACTIEKTHI
COBPEMEHHBIX HCCIIEJOBAaHUI B OMOJIOTUH, METULIMHE,
OMOTEXHOJIOTUH
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VYMeHue co3gaBaTh COOCTBEHHbIE TMCbMEHHbBIE U YCTHBIE
coo01IeHus1, 000011as OMOJIOTMYECKYIO HH(POPMALIUIO U3
HECKOJIbKUX UCTOUYHUKOB, FPAMOTHO UCIOJIb30BaTh
NOHATUIHBIN anmapat 6MoJ0Tuu




11 KITACC

Kon
IIPOBEPSAEMOTO
pe3ynbTara

[TpoBepsiembIe IpeAMETHBIC PE3YIHTATHl OCBOCHHSI OCHOBHOM
o0pa3zoBaTeIbLHON TPOrpaMMbl CPEHETO OOIIEro 00pa3oBaHUs

CdopmupoBaHHOCTH 3HAHUHM O MECTE U POJIU OHOJIOTUU B
CUCTEME HAyYHOTO 3HAHMSI €CTECTBEHHBIX HAYK, B
(hopMUPOBAHUM COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KapTHHBI
MHUpa ¥ HAyYHOTO MHUPOBO33PEHHS; O BKJIA/I€ POCCUMCKUX H
3apyOEKHBIX YIEHBIX-OMOJIOTOB B PA3BUTHE OMOJIOTHH;
(GyHKIIMOHATHHOW TPAMOTHOCTH YEJIOBEKA ISl PEIICHUS
YKU3HCHHBIX 337129

YMeHue pacKpbIBaTh CoJIep:KaHne OMOIOrMYECKUX TEPMUHOB U
MOHATUMN: BUJ, TOMYJISALKUS, TEHO(POH/I, SBOIIOIUS, TBIKYIIINE
cuiibl ((haKTOPBI) IBOIIOLUH, IPUCTIOCOOICHHOCTH OPTaHU3MOB,
BUJI000pa30BaHue, IKOJIOrHIeCcKue (PaKTOPhl, SKOCUCTEMA,
IPOAYLEHThI, KOHCYMEHTBI, PEIyIICHTHI, IeTIN TUTaHUS,
AKOJIOTUYECKas MUpaMuia, OUoreoreHos3, ouocdepa

YMeHune nznaraTb OMOJIOTHYECKHUE TEOPUH (IBOTIOLUOHHAS
teopust Y. [lapBuHa, CHHTETHYECKAs] TEOPUS IBOJIIOLIUHN ),
3aKOHBI M 3aKOHOMEPHOCTH (3apoibiiieBoro cxoacta K.M.
bapa, yepenoBaHus riIaBHBIX HAIIPABIEHUN U Iy TEU 3BOJIIOLAU
A.H. CesepruioBa, yuenus o 6uochepe B.W. Bepuanckoro),
ONPENEIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM

YMenue BJIAJICTb MCTOJaMH HAYYHOI'O ITO3SHAHUS B OMOJIOTHH




(HabJroZIeHNE Y ONTMCAHKE JKUBBIX CUCTEM, ITPOIIECCOB U
SIBJICHUIA; OPTaHU3aIUs ¥ TIPOBEICHUE OMOJIOTHYECKOTO
HKCIIEPUMEHTA, BBIJIBUKCHUE TUITOTE3bI; BBISBJICHUE
3aBUCUMOCTH MEXK]y MCCIICyEeMbIMH BEIMYNHAMU, O0BICHCHUE
MTOJTYYEHHBIX Pe3yJIbTaTOB, UCIIOIh30BAHHBIX HAYYHBIX
MOHSATHM, TCOPUH 1 3aKOHOB; YMEHHE JIeJIaTh BBIBOJIBI HA
OCHOBAHHUH IOJYYCHHBIX PE3YIbTATOB)

YMeHue BbIJICNSITh CYIIECTBEHHBIE MPU3HAKUA CTPOCHUS
OMOJOTHYECKUX OOBEKTOB: BUIOB, MOMYJISAIINMA, TPOTYIICHTOB,
KOHCYMEHTOB, PEAYyLIEHTOB, OMOr€OLIEHO30B U SKOCUCTEM,;
0COOEHHOCTH MPOIIECCOB HACIEICTBEHHON N3MEHUYNBOCTH,
€CTECTBEHHOTO 0TOOpa, BUI000Pa30BaHMUs,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB, JCHCTBHUS SKOJIOTHICCKUX
(haKTOpPOB Ha OPTAHU3MBI, IEPEHOCA BEIIECTB M MIOTOKA YHEPTUU
B DKOCHCTEMAaXx, aHTPONOTEHHBIX U3MEHEHUH B DKOCHUCTEMAX
CBOCH MECTHOCTH, KPyTOBOPOTA BEIIECTB U OMOTCOXHMMHYECKUX
IIUKJIOB B Ouocdepe

YMeHue npuMeHATh NOJyYeHHbIE 3HaHUS 1J1s1 OOBICHEHUS
OMOJIOrMYECKUX MTPOIIECCOB U SBJICHUH, JJISI IPUHSITHUS
MPAKTUYECKUX PEUICHUI B MOBCEIHEBHOM KU3HU B LIEJISIX
oOecrieyeHus: 6€30MaCHOCTH CBOETO 37I0POBBS U 3/I0POBbSI
OKPYKAIOIIUX JIIO/IeH, COOJII0IEHUSI HOPM TPaMOTHOTO
MOBEJICHHS B OKPY>Kalolllel MPUPOAHON cpelie; MOHUMaHuE
HEO0OXOIMMOCTH UCIIOJIb30BAHUS JOCTHKEHUN COBPEMEHHOM
OHMOJOTHY IS PAIlMOHAIBHOTO MPUPOIOTIONE30BAHUS

YMeHue penath dJeMeHTapHble OMOJIOTHYECKHEe 3aa4H,
COCTaBJISITh CXEMBbI [IEPEHOCA BEIIECTB U SHEPTUH B
AKOcHUcTeMax (LU MTUTaHUS)

YMeHue BBIOIHATH 1a00paTOpHBIC U TPAKTHUECKHUE PabOTHI,
co0Jro1aTh IpaBuiia pu padboTe ¢ y4eOHBIM U J1a0OpPaTOPHBIM
o0opy1oBaHHEM

YMeHHne KpUTUYECKU OLICHUBATh U UHTEPIIPETUPOBATH
uHGOPMAIUIO OMOJIOTUYECKOT0 COACPKaHNUS, BKIFOUAIOIIYIO
MICEB/IOHAYYHBIE 3HAHUS U3 Pa3IMYHbIX UCTOYHUKOB (CMU,
HAYYHO-TIOMYJISIPHBIC MAaTEPHAJIb); PACCMATPUBAThH II100ATHHBIC




HKOJIOTHYECKUE TTPOOIEMbI COBPEMEHHOCTH, (POPMUPOBATH MO
OTHOILIEHUIO K HUM COOCTBEHHYIO IMO3ULIUIO

10

VYMeHue co3naBaTh COOCTBEHHBIEC MMCHbMEHHBIE U YCTHBIE
coo01IeHus1, 000011ast OMOJOrUYECKY0 HHPOPMALIUIO U3
HECKOJIbKMX UCTOUYHUKOB, IPAMOTHO UCIOJIb30BaTh
MOHSATUMHBIA anmapaTt OMOJIOTUH




[TPOBEPAEMbBIE SJIEMEHTBI COAEPKAHU A
10 KITACC

Kon

[IpoBepsieMblil S3JIEMEHT COAECPHKAHUS

buonorus kak Hayka

1.1

buonorus — Hayka o xuBoil npupoae. Ponb Ouonoruu B hopmMupoBaHuu
COBPEMEHHOW HAay4YHOU KapTUHBI MUpa. Cuctema OMOIOTHYeCKUX HAyK

1.2

MeTo1bl TO3HAHUS KUBOH TPUPO B (HAOI0IeHNE, DKCIICPUMEHT,
OIMCaHKE, U3MEPCHHE, KITacCH(PUKAIINS, MOACIIUPOBAHUE,
cTaTUCTUUYeCcKas 00paboTKa TaHHBIX)

JKuBbIe CHCTEMBI U UX opraHu3anus

2.1

JKuBbie cucteMbl (OMOCUCTEMBI) KaK MPEeIMET U3yUeHUsI OMOJIOTUH.
CaoiicTBa OMoOCUCTEM U MX pa3HOOOpa3ue

2.2

YpoBHM OpraHu3aIuu OMOCUCTEM: MOJIEKYIISIPHO-TEHETHUECKUH,
KJIETOYHBIN, OPraHU3MEHHBIN, MOMYJIALMOHHO-BUA0OBOM, SKOCUCTEMHBIMH,
onochepHbIi

XUMHUYECKHM COCTAB U CTPOEHUE KIIETKU

3.1

XUMHUYECKHAMN COCTAB KJIECTKH. XUMUYECKHUE FJIEMEHTBI: MAKPOAJIEMEHTHI,
MUKPO3JIEMEHTHI. Boga u MmuHepanbHbie BemecTBa. OyHKIUMU BOJIBI U
MHUHEPAIBHBIX BEIIECTB B KieTKe. [logaepxanmne 0CMOTHYECKOTO
Oamanca

3.2

benku. CoctaB u cTpoeHue 0eIKOB. AMUHOKHUCIOTHI — MOHOMEPHI
OenkoB. HezameHnMbIe U 3aMEHUMbIE aMUHOKHUCIIOTHI.
AMUHOKHUCIIOTHBINA COCTaB. Y POBHU CTPYKTYPhI OCIKOBON MOJIEKYJIbI
(nepBHYHAsA, BTOPUYHASL, TPETUYHASI K YETBEPTUUHAS CTPYKTYPA).
Xumudeckue cBoicTBa 0enkoB. buonornueckue GyHKIUU OEIKOB.

depmeHTHI — Ouooruueckue Karam3aTropsl. CTpoeHue GpepmMeHTa:
aKTUBHBIN IIEHTP, cyOcTpaTHas cnenuduanocts. KopepmeHThI.
Buramunsl. OTinuns pepMEeHTOB OT HEOPraHMYECKUX KaTalIu3aTOPOB

3.3

VYrieBoabl: MOHOCaxapuasl (TJIH0K03a, pud03a U Ae30KCuprodo3a),
aucaxapuabl (caxaposa, JJaKT03a) U Mojaucaxapuasl (KpaxMall, TIIMKOTEH,




LEeJUII0103a). buonornyeckue GyHKIMH YIIIEBOIOB.

JIMmu bl TPUTTUICPUIBI, CTepouabl, pochomumuasl. ['napodunbHO-
rupodoOHbIe CBOICTBA. bruonorndeckue GyHKIUNA JTUTUIOB.
CpaBHeHUE yTIIeBOJI0B, OCITKOB U JIMMHUI0B KaK HCTOYHUKOB YHEPTUHU

Hyxkneunossie kucinotsl: JJHK u PHK. HykneoTuibl — MOHOMEpBI
3.4 HYKJIeMHOBBIX KucnotT. Ctpoenue u ¢pynkuuu JJHK. Ctpoenue u
bynkuuu PHK. AT®: ctpoenue u pyHKIMN

35 [uronorus — Hayka o kierke. Kinerounas reopus. MeToasl M3y4eHus
' KJIETOK

Kietka kak niemoctHas )kuBasi cucrema. OO1ue npusHaku KJIETOK:
3.6 3aMKHyTas HapyxHas meMmOpana, Mmonekysbl JJIHK kak renernueckuii
amnmapar, CucTeMa CuHTe3a Oeska

Tunel KJIETOK: SyKaproTUUecKas U npokapuotuyeckas. OcoOeHHOCTH
CTpOEHUS MTpOKaproTUUYECKOM KieTku. Kiierounasi crenka 6akTepuil.
CrpoeHune 3ykapruoTHu4ecKoil KjIeTku. OCHOBHBIE OTIIMYHUS
PaCTUTEIILHOMN, )KUBOTHOU U TPUOHOM KIIETKH

3.7

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAS CTCHKA, TIMKOKAJIHUKC,
ux Qynkuuu. [lnazmatuyeckas memOpana, e€ cBoiicTBa U (PYHKIUU.
[urorunasma u e€ opranousl. OqHOMEMOpPAaHHbBIE OPTAaHOUIBI KIETKU:
3.8 sHpomazMarnueckas cetb (JI1C), annapat I'oab1ku, JIM30COMBI.

' [TonyaBTOHOMHBIE OPraHOUABI KIETKU: MUTOXOHPUU, TIIIACTUIBL.
[IponcxoxaeHne MUTOXOHIPUN U Tu1acTrul. Buael mmactu.
HememOpaHHbIE OpraHOUABI KJIETKH: pUOOCOMBI, KJICTOUHBIHN IIEHTP,

PECHHUYKH, KTYTHUKH. CDYHKI_[I/II/I OpraHOM 0B KJICTKH. Bxrouenus

3.9 Snpo — peryastopHbliil HeHTp kieTku. CTpoeHue siapa: siaepHas
' 000J109Ka, KapuoTia3Ma, XpOMaTHH, SJIPBIIIKO. XPOMOCOMBI

3.10 TpaHcnopT BELIECTB B KIIETKE

4 JKuszHenearenbHOCTh KJIIETKHA

OOMeH BelecTB, WK METa00Iu3M. ACCUMUIIAISA (TJTACTHYSCKUN
4.1 O0OMEH) U JUCCUMMWISILIMS (SHEPreTUUECKUil 0OMEH) — IB€ CTOPOHBI
€IMHOTrO Tpoiiecca MeTabonu3Ma. Tunbsl oOMeHa BEIIECTB:

aBTOTPOGHBIN U reTepoTpodHbIi. Poik hhepMEeHTOB B 0OMEHE BENIECTB U




MIPEBPALLICHUN YHEPTUU B KIIETKE

4.2

®dorocunTe3. CBeToBas U TeMHOBas a3bl (oTOoCHHTE3a. Peakuun
dbotocunTesa. IpdekTuBHOCTh PoTOcuHTE3a. 3HAUEHUE (DOTOCHUHTE3a
IJIs1 KU3HU Ha 3emuie. BiausHue ycinoBuii cpeasl Ha OTOCUHTES U
CTHIOCOOBI MOBBIIICHHUS €r0 MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUH.

XemocuHTe3. XeMOCHHTE3UPYIOIINE OaKTepru. 3HaUYeHNE XEMOCHHTE3a
IUTS )KW3HU Ha 3eMiie

4.3

DHepreTrueckuii oOMeH B kiieTke. Paciiernienue BeniecTs, BblIeICHNUE
Y aKKyMYJUPOBAHHE SHEPTHH B KJIETKE. DTaIlbl JHEPTeTUUECKOTO
oOMmeHa. ['mukonu3. bpoxkenue u ero Buabl. KucnopogHoe okucneHue,
WM KJIETOYHOE JibixaHue. DPGHEeKTHBHOCTh SHEPTETHUECKOTO OOMEHa

4.4

Peakniun matpuanoro cuntesa. ['enernueckas napopmarus u JJHK.
Peanuzanus renernyeckoi nHbopmalu B KiaeTke. ['eHeTnueckuit koa u
ero cBorcrBa. Tpanckpumnuus — Matpuudbii cuare3 PHK. Tpancusanus
— 6uocunres 6enka. Kogupoanue amuHokucior. Posib pubocom B
OouocunTese Oenka

4.5

Hexkinerounsie hopmbl ®KU3HU — BUPYCHI. MICTOpUS OTKPBITHSI BUPYCOB
(1.H. iBanoBckuii). OCOOEHHOCTH CTPOCHUS 1 KU3HEACATESILHOCTH
BUpycoB. bakrepnodaru. bonae3nu pacTeHuil, >)kUBOTHBIX U YEJIOBEKa,
BEI3BIBaeMbIe BUpycamu. Bupyc ummyHnoneduiura genoreka (BUY) —
B0o30yautenp CIIN/a. [Ipodunaktrka pacnpocTpaHeHUs: BUPYCHBIX
3a00seBaHUI

PasmHoxenue n HHIWUBUYAJIbHOC PAa3BUTUC OPIraHNU3MOB

5.1

KieTouHbI#t 1TUKI, WK KU3HEHHBIN UK KIeTku. HTepdasza u MUTO3.
[Tpoueccrl, mpoTekaromie B uHTepdasze. Perunkanus — peakuus
matpuanoro cunresa JJHK. Ctpoenne xpomocom. XpoMoCOMHEBII HAOOP
— KapuoTHuIl. J{UMJIOUIHBINA U TalJIOUTHBIA XPOMOCOMHBIE HAOOPBHI.
Xpomatuel. L{uTonornyeckue OCHOBBI pa3MHOKEHUS U
WHJVBUAYAJIBHOTO Pa3BUTHS OPTaHU3MOB.

Henenue kietkn — muto3. Ctaguu mutosa. [Iponeccel, npoucxoasiine
Ha pa3HbIX CTAAMSIX MUTO3a. bronoruueckuii CMbIC MUTO3a

5.2

dopMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecroioe U 1oyioBoe. Bus
0ecroJoro pa3MHOKEHHUSI: IeJIEHUE HAJBOE, IOYKOBAHUE OJIHO- U




MHOTI'OKJICTOYHBIX, CHOpOO6pa3OBaHI/I€, BETCTAaTHUBHOC PAa3MHOXKCHHC.
I/ICKyCCTBCHHoe KJIOHUPOBAHUEC OPraHU3MOB, €I'0 3HAYCHUC IJIA
CCIICKIINH

53

ITonoBoe Pa3MHOKCHHUEC, €TO OTIUYUSA OT OecroJoro.

Meiio3. Ctaguu meio3sa. [Tponiecchl, NpOUCXOAIINE HA CTAAUSIX
Meno3sa. [ToBenenne xpomocoM B Merose. Kpoccunrosep.
buonornueckuii cMbICI M 3HaUE€HUE MeH03a
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["ameTorenes — nporecc 00pa3oBaHUs MOJOBBIX KIETOK Y )KUBOTHBIX.
[TosoBbIe kene3bl: CEeMEHHUKHU U SHYHUKU. OOpa3oBaHUE U pa3BUTHE
MOJIOBBIX KJIETOK — TaMeT (CIepMaTO30M 1, SUIIEKJIETKA) —
cepmaroreHes u ooreHe3. OCOOEHHOCTH CTPOCHUS STUIICKIETOK U
cnepmaro3zousioB. Omiogorsopenue. [laprenorenes

5.5

NunuBuayanbHOoe pa3BuTe (OHTOreHe3). OMOPHOHAILHOE Pa3BUTHE
(amOpuorenes). Dtarmbl HIMOPUOHATHHOTO PA3BUTHUS Y TIO3BOHOYHBIX
JKUBOTHBIX: JPOOJIEHUE, TaCTPYJIALIMS, OPraHOTEHES.
[TocTamOproHanbpHOE pa3BUTHE. THITBI TOCTAIMOPHOHATLHOTO PA3BUTHS:
npsiMoe, HenpsiMoe (TMYMHOYHOE). BriusiHue cpeapl Ha pa3BUTHE
OpraHu3MOB; (PAKTOPBHI, CIIOCOOHBIE BBI3BIBATh BPOXKIEHHBIE YPOICTBA.

PocTt u pa3Butue pacrennii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHH, CTaIMH1 PA3BUTHS

HacnencTBeHHOCTh M HK3MEHYHUBOCTD OpTraHu3MOB

6.1

IIpenmer n 3agaun renetuku. Micropus pa3Butrs reHeTUKA. Briaz
POCCHICKHUX U 3apyO€KHBIX YUEHBIX B Pa3BUTHE N'€HETUKH. MeToabl
TeHETHKH (TUOPUA0JIOTHYECKUNA, TUTOT€HETUYECKU, MOJIEKYJIIPHO-
reHeTruueckuii). OCHOBHbIE T€HETHUUECKHE MOHATUA. [ eHeTnueckas
CUMBOJIMKA, UCIIOJIb3YEMAs B CXEMAX CKpEIMBaHUMI

6.2

3aKOHOMEPHOCTH HaCJICIOBAHUS TPU3HAKOB, YCTaHOBJICHHBIC I .
MenneneM. MoHOrnOpUIHOE CKpeIlIMBaHUE. 3aKOH €IMHO00pa3us
rHOpPHUIOB MIEPBOTO MOKOJICHUS. [IpaBmiio JOMHUHHPOBaHUS. 3aKOH
pacIIeIUICHUs MPU3HAKOB. [ nmoTe3a ynucToThl ramer. [loHoe 1
HETIOJTHOE JOMUHUPOBAHHUE.

JlurnOpuiHOe CKpeluBaHyue. 3aKOH He3aBUCUMOT'O HACIIeIOBAHMS
npu3HaKoB. [{uToreneTnyeckne OCHOBBI JUTHOPHTHOTO CKPEIIIMBAHMUS.




AHanm3zupytolee ckpemyBanue. Mcnoip30BaHne aHAIM3UPYIOLIETO
CKpEILMBaHUs JJIs ONPEENICHUs] TEHOTUIIa 0COOU

6.3

CueruieHHOe HaceaoBaHue nmpusHakoB. Pabora T. Moprana no
CLETUICHHOMY HAaCJIeIOBaHUIO TeHOB. HapyieHnue cuernieHus reHoB B
pe3yJibTaTe KPOCCUHIOBEpa. XPOMOCOMHAS TEOPHUS HACIEACTBEHHOCTH.
['eHeTHYeCKHE KApPTHI.

['eneTuka nosia. XpoMOCOMHOE OTIpeIeTICHUE 1M0Ja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. [ OMOTramMeTHBIE U T€TEPOraMETHBIE OPTaHU3MBI.
HacnenoBanne npu3HaKkoB, CUEIUIEHHBIX C ITOJIOM

6.4

N3menunBOCTh. BUbI N3MEHYMBOCTHU: HEHACIIECACTBEHHAS U
HaclieACTBeHHas. Poiib cpepl B HEHACIEACTBEHHOW N3MEHYMBOCTH.
XapaktepucTuka MOaU(UKAITMIOHHON W3MEHUYUBOCTU. BaprannoHHbIi
pAl U BapualMoHHasa KpuBasi. Hopma peakiuu nprsHaka.
KoymmuecTBeHHBIE M KAYECTBEHHBIC PU3HAKA U UX HOPMa PEAKIUH.
CaoiicTBa MO (PUKAIIMOHHON N3MEHUUBOCTH

6.5

Hacnencreennas, niam reHOTUIIMYECKAs, U3AMEHUYUBOCTD.
KomOunaTuBHast ”3BMEHYMBOCTh. Meii03 U MOJIOBOM MPOIIECC — OCHOBA
KOMOMHATUBHOM U3MEHUMBOCTU. MyTallMOHHAs U3MEHYUBOCTb.
Knaccudukanus MmyTanuii: reHHbIE XpOMOCOMHBIE, TeHOMHBIE. YacToTa
Y IPUYMHBI MyTalnii. MyTtarensbsie (pakTopbl. 3aKOH TOMOJIOTMYECKUX
PAIOB B HaclieACTBEHHOM n3MeHunBoctu H.M. BaBuiosa

6.6

I'enernka venoseka. Kapuorun yenoBeka. OCHOBHBIE METO/IbI TEHETUKHU
YeJIOBEKa: T'eHEaJOrnUeCKHi, OJIM3HEI[OBBIN, IINTOTCHETHYCCKUM,
OMOXUMUYECKUN, MOJIEKYJIIpHO-TeHeTnYecKkuidi. CoBpeMeHHOe
onpeiesIeHNe TeHOTHUIIA: TTOJTHOTEHOMHOE CEKBEHUPOBAHMUE,
r€HOTUIIMPOBAHUE, B TOM 4ucie ¢ nomounibio [11[P-ananu3sa.
HacnencrBennsie 3a001eBaHus YeIOBEKA: TeHHbIE O0JIE3HU, OOJIE3HH C
HACJIeICTBEHHOM MPEAPACIIOI0KEHHOCTHIO0, XPOMOCOMHBIE OOJIC3HH.
CoMarnueckre U reHepaTuBHbIE MyTaluu. [ [pUHIUIIBI 310pPOBOTO
oOpa3a ®U3HU, TUATHOCTUKH, MPOPUITAKTUKH U JICYCHHS] TEHETUYECKUX
0one3Hel. Meanko-reHeTuuecKoe KOHCYJIbTUPOBaHNE. 3HAUCHUE
MEJIMIIMHCKON T€HETUKU B MIPEJOTBPAIICHUH U JICYECHUU T€HETUYECKUX
3a00JIeBaHUH YesIOBEKa

Cenekius opraau3mMoB. OCHOBBI OMOTEXHOJIOTHH




7.1

Cenexkuus Kak Hayka ¥ IPoIecC. 3apOkKIACHUE CENEKIUU U
noMmectukanus. Yuenue H.M. BaBuiioBa 0 neHTpax MpOUCXOKICHUA U
MHOT000pa3usi KyJIbTYPHBIX pacTeHUM. LIeHTpbI TPOUCXOKICHUS
JIOMAIIIHUX KUBOTHBIX. COPT, MOpO/Ia, IITaMM

7.2

CoBpeMeHHbIE METO/IbI CEeNEKIIUU. MacCOBBIN U MHIUBU Y aJIbHBIN
OoTOOPBI B CEJICKIIMK PACTCHUH U )KUBOTHBIX. OIIEHKA dKCTephepa.
brnu3kopoacTBEHHOE CKpeIMBaHNE — HHOPUAUHT. UncTas TuHus.
CkpenuBaHie YUCTHIX JIMHUH. ['eTepo3uc, wim ruOpuHas cua.
HeponcrBennoe ckpeniuBanue — ayropunuur. Otnanéunas
rudpuamn3anus u e€ ycrnexu. MICKycCTBEHHBIN MyTareHes3 1 MoJIyYeHHE
MOJUTIONIOB. JIOCTHKEHUS CEJIEKIIMU PACTCHUH, )KUBOTHBIX U
MHKPOOPTAaHU3MOB

7.3

buorexHonorus kak orpaciib Npou3BoACTBA. [ eHHas MHXKEHEpUs.
Orarnbl co3nanus pekomOrnnanTHol JIHK u TpaHCcreHHBIX OpraHu3MOB.
Knerounas naxxenepus. Kierounsle KynbTypbl. MUKpOKIIOHAIIBHOE
pa3MHOKeHue pacteHni. KiloHnpoBaHue BBICOKONIPOTYKTUBHBIX
CENBCKOXO3AMCTBEHHBIX OPTaHU3MOB. DKOJIOTUYECKUE U ITUUECKHE
npobnembl. MO — reneTnuecku MOIU(PUIIMPOBAHHBIE OPraHU3MBbI

11 KITACC

Kon

[TpoBepsiemMblii 371EMEHT COJIEPIKAHMUS

DBOJIFOIIMOHHAS OMOJIOTHUSA

1.1

DBOJIIOLMOHHAs TEOPUS U €€ MECTO B OMOJIOTUH.

CeupetenbcTBa HBOMONNN. [lanieoHTONOTHYECKHE: TTOCTIEA0BATEIFHOCTh
TIOSIBIICHUS BUJIOB B MAJICOHTOIOTUICCKOM JICTOMUCH, TIEPEXOTHBIC
dbopmel. buoreorpaduueckue: cXoACTBO U paziaudue dhayH u Giop
MaTEpPUKOB U OCTPOBOB. IMOPHOIOTUYECKUE: CXOJICTBA U PA3TUUMS
SMOPHUOHOB PA3HBIX BUJIOB TO3BOHOYHBIX. CPaBHUTEIHHO-
aHATOMHYECKHUE: TOMOJIOTHYHbIE, aHAIIOTHYHBIE, Py ANMEHTapHbBIE
OpraHbl, aTaBU3MbL. MOJIEKYJIIPHO-OMOXUMHYECKHUE: CXOJCTBO
MEXaHU3MOB HACJIEACTBEHHOCTH  OCHOBHBIX META0OINYECKHUX MyTEeH Y
BCEX OPTraHU3MOB

1.2

9BOJIIOIII/IOHH8,$I TCOpUA 4. ]_—[apBI/IHa. HpeI[HOCI)IJIKI/I BO3HHKHOBCHUI




TapBUHU3MA. JIBHKYIIME CHIIBI SBOJIOIMN BUIOB 110 JlapBUHY
(M30BITOYHOE Pa3MHOKEHHUE TIPU OTPAHMYEHHOCTH PECYPCOB,
HeolpeneEHHast U3MEHUNBOCTh, 00ph0a 3a CyIeCTBOBAaHNE,
€CTECTBEHHBIN 0TOOD)

1.3

Cuntetndeckas Teopus 3Bostonuu (CTD) u ocHOBHBIE €€ TTOJOKEHHUS.
MukposBosmonus. [lomynsuus Kak eIMHUIA BUIA U SBOJIOLIUU

1.4

JIBxynue cuibl (pakTophl) SBOJIOIUU BUJIOB B IPUPO/IE.
MyTalnoHHbIN TTpoIiecC U KOMOUHATUBHAS U3MEHUYUBOCTD.
[TonynsuroHHBIE BOJHBI U peiid renos. N3onsuus u Murpaimsi.
EcrectBennslit 0T00p — Hanpapsomui Gpaktop 3Boaonud. opmMbl
€CTECTBEHHOTO 0TOODA.

[Tprcnoco01eHHOCTh OPTaHU3MOB KaK pe3ysbTat 3Boitonuu. [Ipumeps
IPUCHIOCOOJIEHUI Yy OpraHu3MoB. ApoMOp(03bl U HINOAAAITALIIH.

Bun u BunoobpazoBanue. Kpurepun Buaa. OcHOBHbIE (HOPMBI
BHUJ1000pa30BaHus: Teorpaduueckoe, IKOJI0THYECKOe

1.5

Makpoasosonusi. ©opmel 3BOIIOLNA: (PUIIETUYECKAS], TUBEPIeHTHAS,
KOHBEpreHTHasl, napajuiesbHas. HeoOpaTtuMocTs 3BONMIOLUH

Bo3HuKHOBEHUE U Pa3BUTHUC )KU3HU HA 3emie

2.1

JloHay4HBIE NIPEACTABJICHUS O 3apOKICHUH KU3HU. HayuHble runoTe3nl
BO3HUKHOBEHUS JKU3HU Ha 3eMJie: aOMOTeHE3 U MMaHCTICPMHUSL.
XuMHUUYECKas IBOJIONHA. IKCIIEPUMEHTAIBHOE TTOATBEPKICHUE
XAMHAYECKOM 3BOMIONMH. HavansHbIE 3Tanbl OMOJI0rHYeCKOM YBOJIIOINH.
I'mnore3za PHK-mupa. [lepBrie kneTkn u ux somonus. PopMupoBaHue
OCHOBHBIX I'PYMII KUBBIX OPraHU3MOB

2.2

Pa3zButue xxu3Hu Ha 3emiie 1o spam u nepuoaam. Karapxei. Apxeickas
Y poTepo3oickas spsl. [laneo3oiickas 3pa u €€ nepuoabl:
KeMOpUICKHI, OPIOBUKCKUIN, CUITYPUUCKHIA, IEBOHCKUM,
KaMEHHOYTOJIbHBIN, IEPMCKUI. Me30301CKast 3pa U €€ MepUObI:
TPUACOBBIH, IOPCKUM, METTOBOM.

Kaiino3zoiickas 3pa u €€ nepuosl: NaaeoreHOBbIM, HEOTC€HOBBIN,
AHTPONOTE€HOBBINA. XapaKTEPUCTUKA KJIMMATA U T€0JIOTUYECKUX
nporieccoB. OCHOBHBIE 3TaIbl S3BOJIOLNU PACTUTEIBHOTO U dKUBOTHOTO
mupa. Apomopdo3sl y pacTeHuii v KUBOTHBIX. [losiBlIeHME, paciBeT 1




BBIMUPAHHE TPy )KUBBIX OPraHU3MOB

2.3

Cucrema OpraHnyecKoro Mupa Kak oTpaxeHue 3BoJirolnd. OCHOBHbIE
CUCTEMATHUYECKUE IPYMIbl OPraHU3MOB

24

DBoJronus yeaoBeka. AHTPOIIOJIOTHS Kak Hayka. PazBurtue
MPEJICTABICHUIN O MPOUCXOXKICHUN YETIOBEKA. MEeTOAbI N3yUEHHUS
anTponorenesa. CxoACTBa U pa3yInyus YEJIOBEKA U )KUBOTHBIX.
CucremMaTnyecKoe MOJ0KEHUE YEIOBEKA.

JBuxyiue cuibl (akTopsl) aHTpornoreHe3a. HacnencrsenHas
M3MEHYUBOCTb U €CTECTBEHHBIN 0TOOp. OOIIECTBEHHBIN 00pa3 )KU3HHU,
M3TOTOBJIEHUE OPYIUI TpyZa, MBIIIJIEHUE, PEYb

2.5

OCHOBHBIE CTA/IUM U BETBU BOJIIOIIUU YEIOBEKA: ABCTPATIONHUTEKH,
UYenoek ymenbiid, YemoBek nmpamoxoasamui, Yenosek
HeaHAepTanbCKu, YenoBek pazymubii. Haxoaku nckonaemeix
OCTaHKOB, BPEMsI CYIIIECTBOBaHUS, 00JIACTh PACIPOCTPAHEHUS, 00BEM
rOJIOBHOT'O MO3ra, 00pa3 *KWU3HU, Opyaus

2.6

Yenoseueckue pachl. OCHOBHBIE OOJIBIINE PACKI: €BPOIICOUTHAS
(eBpasuiickasi), HErpoO-aBCTpaIOUIHAS (IKBATOPHAIIbHAS ), MOHTOJIOU THAS
(a3uaTcko-amepukaHckas). UepTel mpucrnocoOJIeHHOCTH MPeICTaBUTEIIEH
YeJI0BEUYECKUX Pac K YCIOBUSAM CylllecTBOBaHUs. EMUHCTBO
yesnoBedeckux pac. Kpuruka pacuzma

OpranusMbl U OKpyXkarolas cpeaa

3.1

DKOJIOTHUs KaK HayKa. 3a/laud U pa3/ielibl 3KOJI0ruu. MeTo bl
AKOJIOTUYECKUX UCCIEA0BAaHUN. DKOJIOTUYECKOE MUPOBO33peHue. Cpepl
oOWTaHus OPraHW3MOB: BO/IHASI, HA3EMHO-BO3AYIITHAS, TOUBEHHAS,
BHYTPUOPTraHU3MEHHAS

3.2

Okonoruueckue Gaxropsl. Kinaccudukarus 3K010ruaeckux GakTopos:
abnoTnyeckue, OMOTUYECKHE U aHTpoToreHHbIe. [leficTBre
HKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI

3.3

AbnoTtudeckue GpakTopsl: CBET, TEMIIEpaTypa, BIaKHOCTb.
dotonepuoausm. [TpucmocobaeHnst OpraHu3MOB K ACHCTBHIO
abnotnyeckux (akTopoB. buonornueckue puTMbl

3.4

buotnueckue daktopsl. Buabsl OMOTHYECKHX B3aUMOIEUCTBHIA:




KOHKYPEHITUS, XUIITHUYECTBO, Tapa3UTU3M, MyTyaInu3M, KOMMEHCAIU3M
(HaxJIeOHMYECTBO, KBAPTUPAHTCTBO), AMEHCAIIU3M, HEUTPATU3M.
3HadyeHne OMOTHYECKUX B3aUMOJCHCTBUM /JIs CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOHBIX COOOIIECTBAX

3.5

DKOJOTUYECKUE XapaKTEPUCTUKHU NMOMyaiuu. OCHOBHBIE IMOKa3aTEIn
MOMYJISIIUU: YACIEHHOCTD, INIOTHOCTh, POKIAEMOCTh, CMEPTHOCTb,
MPUPOCT, MUTpalKs. JIMHAMUKAa YUCIIEHHOCTH TIOMYJISIIAM U €€
peryanus

COO6HI€CTB3 " OSKOJOIMYCCKHUC CUCTCMbI

4.1

CooO1ecTBo opranu3MoB — OuoneHo3. CTpyKTypbl OMOLIeHO3a: BUI0Bas,
MPOCTPAHCTBEHHAs, Tpoduueckas (nuieBas). Buapl-qoMmuHaHThl. CBS3U
B OHMOIIEHO3€E

4.2

DKOJIOTHYECKHE CUCTEMBI (3KOcucTeMbl). [loHsTHE 00 3KOCHCTEME U
ouoreorienose. DyHKIIMOHATBLHBIE KOMIIOHEHTHI SKOCUCTEMBI:
MPOAYLIEHTHI, KOHCYMEHTBI, peaylieHThl. KpyroBOopoT BEIIECTB U MOTOK
9HEpruu B 3kocucreMe. Tpoduueckue (MUIEBbIE) YPOBHU YKOCUCTEMBI.
[Tumeskie nenu u cetu. OCHOBHBIE MOKAa3aTEIN YKOCUCTEMbI: Ouomacca,
MPOAYKIMSA. DKOJIOTUYECKUE TUPAMUIbL: TPOTYKIIUH, YUCIEHHOCTH,
o6romacchel. CBOMCTBA SKOCUCTEM: YCTOMUHUBOCTD, CAMOPETYJISAIIHS,
pa3zButue. Cykueccus

4.3

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA
XBOMHOT'O WJTM HMIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe n X0351MCTBEHHOE 3HAYCHUE arpOIKOCUCTEM U
ypOOIKOCUCTEM.

buopaznooOpasue kak ¢hakTop ycTOHIMBOCTH dKocucTeM. CoxpaHeHue
OMOIOrMuecKoro pasHooOpasus Ha 3emIie

4.4

VYuenue B.U. Bepuanckoro o 6uocdepe. I'panutibl, coctaB U CTpyKTypa
ouocdepsl. XKupoe BemectBo U ero GyHkiuu. OcobeHHOCTH 6rochepsl
KaK I100alIbHOM 9KoCcHCTEMBI. JIMHaMU4Yeckoe paBHOBECHE U 0OpaTHAs
CBs13b B Onocepe. KpyroBopoTsI BemeCTB i OMOTEOXUMUIECKUE ITHKITBI
2JIEMEHTOB (yTJiepoaa, a3oTa). 30HaATBHOCTh Ouochepsl. OCHOBHBIC
OMOMBI CyIITH




4.5

YenoseuecTBO B OMochepe 3emin. AHTPOIOreHHbIE H3MEHEHUSI B
ouocdepe. 'modabHBIE SKOJIOTHYECKUE TTPOOTIEMBI.

OcHoOBa pallMOHAIIBHOTO YIIPABIICHUS TPUPOIHBIMU PECYPCAMU U UX
UCIoJib30oBaHue. JlocTuxkeHus: OMOJIOTUY U OXpaHa MPUPOJIbI




