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IHHOACHUTEJIBHASA 3ATIMCKA

[Tpu pa3paboTke mporpaMMbl MO OMOJIOTUM TEOPETHYECKYIO OCHOBY Uil OTPEACICHUs
MOJXO0JIOB K (OPMUPOBAHUIO COJIEpKaHUsT y4eOHOTO mpeamera «BHOJOTUsS» COCTABHIIM:
koHnenrtyanbable nosioxkeHnss PI'OC COO o B3auMOOOYCIOBICHHOCTH WENEH, COJEpKaHMUS,
pe3ynbTaToB 00ydeHUs: U TPeOOBAHHWN K YPOBHIO ITOJIOTOBKH BBITYCKHUKOB, TIOJIOKEHHUS 00
00X MEISIX W MPUHIUINAX, XapaKTePU3YIONINX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHETO
obmero obpaszoBanus B Poccuiickoit denepanuu, a TakkKe MOJIOKEHUS O crienu(uKe OUOJIOTHH,
e 3HAYCHWU B TIO3HAHHWH KUBOW MPHUPOJBI M OOECIEUYCHUU CYIMICCTBOBAHUS YEIIOBEYCCKOTO
obmectBa. CorjlacHO Ha3BaHHBIM ITOJIOKEHHSIM, OITPEICIICHBI OCHOBHBIE (DYHKITUH ITPOTPAMMEI IO
Oouosioruu u €€ CTPyKTypa.

[Tporpamma no Guosioruu Ja€T MpecTaBIeHUE O 1eNsX, 00 001Iel cTpaTeruu ooydeHus,
BOCIIUTaHUSI W pa3BUTHA OOydaroIIMXcsl cpeacTBaMu ydeOHoro mpenmera «buomorus»,
ompenenseT 00sA3aTENFHOE MPEIMETHOE COJEpKAHHUE, €r0 CTPYKTYPY, pacmpeelieHHe I10
pa3zenaM W TeMaM, PEKOMEHIYeMYIO MOCIeIOBaTeIbHOCTh M3Y4eHHUs y4yeOHOTro marepuana ¢
YIETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3CH, JIOTHKH 00pa30BaTeILHOrO Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUaIOIINXCS.

B mporpamme 1m0 OHOJIOTHM TaKKe€ YUYUTBHIBAIOTCS TPEOOBAHUS K ILIAHHUPYEMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM M IPEJAMETHBIM pe3yibTaTaM OOydeHHs B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEILHOM JIEATEIHLHOCTH/yI€OHBIX IEUCTBUN 00yUJaIOIIUXCS 110
OCBOEHHIO COJICPKaHUS OMOJIOTHYECKOTO 00Opa30BaHuUs.

B nporpamme mo 6uosiorum (10—11 kmaccel, 6a30BbIN ypOBEHb) peain30BaH MPHHIIUI
MIPEEeMCTBEHHOCTH B H3Y4YeHHU Ouosoruu, Omaromapss 4emy B HeW MNpocMaTpuBaeTCs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMUPOBAHHEM ECTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, ILIEHHOCTHBIX OpPUEHTAIMl  JHYHOCTH, SKOJOTHYECKOrO  MBIIUICHHUS,
MpPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpyKarouei
npupoiHoi cpene. [loaromy Hapsay ¢ H3ydeHHEM OOIEONOIOTUUECKUX TCOPUH, a TAK)KE 3HAHHMA
O CTPOEHHH HBBIX CHUCTEM pPa3HOTO paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HHUX
IIPOLIECCOB B MTPOrpaMMe MO OMOJIOTUH YIeI€HO BHUMAHUE UCIIOJIb30BAHUIO MTOJTY4YE€HHBIX 3HAHUI
B IIOBCEJHEBHOM JKM3HHM JUIsl PEUICHUS MPHUKIATHBIX 33734y, B TOM 4HCIE: MPOPUIAKTUKI
HACJIEICTBEHHBIX  3a00JIEBaHUN  4YEJIOBEKa, MEIUKO-TEHETUYECKOTO0  KOHCYJIbTUPOBAHMS,
000CHOBAaHHUS HKOJIOTUYECKHU 11€TIECO00pPa3HOTO MOBEACHHS B OKpY)KAIOIIEH MPUPOJHON cpene,
aHaJlM3a BJMSHUS XO3AWCTBEHHOM [EATEIBHOCTH YEJIOBEKa Ha COCTOSIHHE MPUPOIHBIX H
MCKYCCTBEHHBIX DKOCHCTEM. YCHUJICHUE BHUMAHUS K MPUKIAJHONW HAMPaBICHHOCTH y4eOHOTO
npeaMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 00ECIIeUeHHs YCIOBUM ISl pelIeHuUs
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOPast Mpernoaraet
dbopMupoBaHHE Y OOYYarOIIUXCS CHOCOOHOCTH aJaNTHPOBATHCA K W3MEHEHUSM JIMHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpenHero oOmiero oOpa3oBaHUsl 3aHUMaeT BaxHoe MmecTo. OHa
obecnieunBaeT (GopMuUpoBaHHE y OOy4aIOUIUXCS NPEACTABICHUNH O HAyYHOW KapTUHE MHpAa,
pacmupsieT 1 000011aeT 3HaHUS O )KUBOU MpUPOJE, €€ OTIMUYUTENbHBIX MPU3HAKaX — YPOBHEBOM
OpraHM3alliil M DHBOJIOLMHU, CO3MAET YCIOBHUS Ui TO3HAHUS 3aKOHOB JKHUBOHM TMPHUPOJIHI,
(dbopmupoBanusi (PyHKIIMOHATFHOW T'PaMOTHOCTH, HaBBIKOB 3/I0pOoBOro M OezomacHoro oOpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOIICHHUS K dKUBOU MPUPOJIE U YETIOBEKY.

Bonpioe 3HaueHune OWONIOTHS WMEET TaKXKe [UIsl pEIIeHUs BOCIHUTATENbHBIX U
pa3BHUBAIOMINX 33/1a4 CpeHEro obIero oopazoBanus, coruanu3anuu oOydarommxcs. M3yuenue
OunoNoTHH 00eCTIeYrBaET YCIOBUS sl JOPMHUPOBAHUS HHTEIUICKTYaIbHBIX, KOMMYHHUKAIIHOHHBIX
U uHOOPMALMOHHBIX HABBIKOB, OSCTETHUECKOH KYyIbTYphl, CIOCOOCTBYET HMHTErpalliu
OMOJIOTMYECKUX 3HAHWKM C TPEACTABICHUSMU M3 IPYTUX Y4eOHBIX MPEAMETOB, B YACTHOCTH,
¢busuku, xumMun u reorpadun. HazBaHHbIe MOJNIOKEHUS O MPEAHA3HAUYCHUU Y4eOHOTO MpeaMeTa



«buonorus» cocTaBUIM OCHOBY /ISl ONPEACTICHUS TIOIX0I0B K OTOOPY U CTPYKTYPHUPOBAHHIO €TI0
COJIepKaHuUs, IPEICTABICHHOTO B IPOrpaMMe 10 OMOJIOTHH.

OTt60p comepkanus yueOHOTO mpeaMera «bronorusn Ha 6a30BOM YPOBHE OCYIIECTBIIEH C
MO3UIMNA KyJIbTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUU C KOTOPHIM OOYYarOMIMecs JOJKHBI
OCBOUTbH 3HAHMS M YMEHHS, 3HAUYUMbIC Uil (popMUpOBaHUs OOMIEH KyIbTYpBl, OTNPEACISIONINE
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXaloUlell NpUpOJHON cpene, BOCTpeOOBaHHBIE B
MTOBCETHEBHOM KU3HU U MPAKTUYECKOU nesTenbHocTH. Oco00e MECTO B 3TOH cHCTeME 3HAHWU
3aHUMAIOT D3JEMEHTBHI COJCpPXKAaHMSA, KOTOpPbIE CIY)XaT OCHOBOH st  (OPMHPOBAHUS
MIPEJICTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OPHUEHTAIUSX JINYHOCTH, CTIOCOOCTBYIOIINX I'yMaHHU3AIMHA OMOIOTUYECKOTO 00pa30BaHHUS.

CTpyKTypupOBaHHE COJIEpKaHUS YYEOHOr0 Marepuaja B TpOrpaMme Mo OHOJIOTHH
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS] 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
YKUBOU PUPOIBL, 0 €€ YPOBHEBOW OpraHU3alliy U 3BOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKTYpE
yueOHOoro npeamera «buosorus» BbAETEHBI CIEAYIONINE COoJiepKaTeNbHble JUHUN: «buonorus
KaK Hayka. MeTo/ el HaydHOTO Mo3HaHus», «KieTka kak Omosnoruyeckas cucrteMay, «Opranusm
Kak Omosiornueckas cucrema», «Cucrema 1 MHOTooOpa3ue OpraHu4eckoro Mupa», « BOJIOLUs
YKUBOU TIPUPOJIBDY, « IKOCUCTEMBI M MIPUCYIIINE UM 3aKOHOMEPHOCTH.

Henp u3yuenus yuebHoro npeamera «buosiorus» Ha 0a30BOM ypOBHE — OBJIAJCHHE
OOYyJarOIMMHUCS 3HAHUSAMH O CTPYKTYpHO-(QYHKIIMOHAJILHOW OpraHU3AIMHU >KUBBIX CHCTEM
pPa3HOTO paHra u NMpuoOpeTeHrne YMEHUN MCTIOJIb30BaTh OTH 3HAHUS JIJISI TPAMOTHBIX JICHCTBUM B
OTHOIIIEHUH 0OBEKTOB JKMBOU MPUPOJIBI M PEIICHUS PA3TUIHBIX )KM3HEHHBIX MPOOIIEM.

Joctmxenne uenu usydeHus ydeOHoro mnpenmera «buonorusi» Ha 0a30BOM YpOBHE
obecrieunBaeTcs PelIeHnEM CIIEIYIOUIUX 3a/1au:

OCBOCHHE OOYYarOIIMMHCS CUCTEMbl 3HAHUM O OHOJOTMYECKHX TEOPHSIX, YUEHUSIX,
3aKOHAX, 3aKOHOMEPHOCTSAX, TMIOTEe3ax, MpaBWiax, CIYXKallMX OCHOBOM Misi (popMHUpOBaHUS
MIPEJICTaBJICHUM O EeCTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAay4YHOIO TO3HaHUS,
CTPOEHUHM, MHOTOOOpa3sUH U OCOOCHHOCTSIX >KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHu3allvy,
BBIJAIOIINXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEI0OBAHUSAX B OMOJIOTUY;

(dbopmupoBaHre y OOy4alOUIMXCSl MO3HABaTENIbHBIX, MHTEUIEKTYAJIbHBIX M TBOPUYECKUX
CIOCOOHOCTEH B Ipolecce aHalIMu3a JaHHBIX O MYTSIX Pa3BUTHUSI B OMOJIOTMH HAy4YHBIX B3IJISIOB,
UJeH U MoAX0JI0B K U3YYEHHIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alllu;

CTaHOBJIEHHE Yy OOydarommxcsi oOmel KyiabTypbl, (YHKIMOHAJIBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH U OLIEHUBATH SBICHUS OKPYXKAIOIIET0 MUpPa >KMBOW MPUPOIbI Ha
OCHOBAHUU 3HAHUI U ONBITA, MTOTYYECHHBIX IPH U3YYCHUU OUOJIOTUU;

(dbopmupoBaHue y OOy4aromMXcs YMEHUN WIUTIOCTPUPOBATh 3HAYEHUE OMOJOTHYECKHX
3HAHUA B TMPAKTUYECKOW JESITETbHOCTH YENIOBEKa, PAa3BUTUM COBPEMEHHBIX MEIULUHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOIOTHIA;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHMSI YEIOBEKOM >KHUBOUM MPUPOIBL,
HE00X0IUMOCTH OEpPEeKHOTO OTHOIICHUSI K HEel, COOJIIO/IEHUS] STUYECKUX HOPM IPU MPOBEACHUN
OMOJIOTMYECKUX HCCIIEI0BAHUN;

OCO3HAHHE IIEHHOCTH OMOJIOTMYECKUX 3HAHUU JUISl TIOBBIIIECHUS YPOBHS SKOJIOTHYECKOMN
KYJIBTYpBI, 7151 GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHHS;

MPUMEHEHHE MPHOOPETEHHBIX 3HAHUN M YMEHHIl B TOBCEIHEBHOU JKWU3HU MM OLICHKH
MOCIIE/ICTBUI CBOEHM JEATENbHOCTH MO OTHOIIEHUIO K OKpYXarllel cpenae, COOCTBEHHOMY
3JI0pOBBIO, 000CHOBaHME U COOIOIEHUE MEP MPO(UITAKTUKY 3a00IeBaHU.

B cucteme cpennero obmiero oopasoBanus «buosorusy, nzyyaemas Ha 6a30BOM ypOBHE,
SBIISETCS 00S3aTeIbHBIM YYEOHBIM MPEIMETOM, BXOISIIUM B COCTaB MPEIMETHOW oO0macTu
«EcTecTBeHHO-HAYYHBIE IPEIMETHI.

Jnst u3yueHust 6nosioruu Ha 0A30BOM YPOBHE CpeHEro 00Iero oOpa3oBaHUsl OTBOIUTCS
68 yacoB: B 10 kmacce — 34 gaca (1 gac B Hezeno), B 11 kimacce — 34 yaca (1 gac B Hezenio).
COILEP KAHUE OBYUEHUA



10 KJIACC

Tema 1. buoJsiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM € OOIIECTBEHHBIMH, TEXHUYECKUMHU U APYTrUMU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUM COBPEMEHHOW HAY4IHOU KapTHHBI Mupa. Crcrema OMOJIOTHYECKIX HAYK.

MeTo1bl T03HaHUS )KUBOW MTPUPOIbI (HAOIIOCHUE, SKCIIEPUMEHT, ONIMCAHNUE, U3MEPEHUE,
KJIaccu(uKaIys, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

Ioprpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u ®@. Kpuk.

Tabauie! u cxembl: «MeTo/ bl TO3HAHUS KUBON TPUPOIBD).

JlabopaTopHble U NPaKTH4YeCKUE PadOThI:

[Ipaktnueckas pabota Ne 1. «Mcnosp30BaHue pa3iMYHBIX METOJOB MpPU H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cuctembl (OMOcHCTEMBI) Kak IMpeaMeT u3ydeHus: Ouosioruu. OTIMYMe >KHUBBIX
CUCTEM OT HEOPraHUYEeCKOU MPUPOIBI.

CpoiicTBa OwWocucTeM M WX pa3sHOOOpa3ue. YPOBHHU OpraHu3ald OHMOCHUCTEM:
MOJIEKYJSIPHBIA,  KJIETOYHbIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHI ), ONOCHEPHBIH.

JdemoHcTpaumnu:

Tabmuupl 1 cxembl: «OCHOBHBIC TPU3HAKUA JKU3HU», «YPOBHU OpraHU3AIMH KHUBOU
MIPUPOIBI».

O6opynoBanue: moaens Moiekyasr JJHK.

Tema 3. XuMuYeCKHUii COCTAB U CTPOEHUE KJIETKH.

XUMHUECKUH ~ cocTaB  KIETKHM.  XUMMYECKME  DJEMEHTBhl:  MaKpOdJIEMEHTHI,
MHUKpO3J1eMeHThl. BoJja 1 MUHEepabHbIE BEIECTBA.

@OyHKIMM BOJIBl U MHUHEpaJbHBIX BellecTB B KieTke. llojnepiaHue OCMOTHYECKOro
OanaHca.

benku. CoctaB u cTpoeHne 06e1KkoB. AMMHOKHUCIOTEI — MOHOMEpHI OenkoB. Hezamennmsie
U 3aMEHMMbIE€ aMUHOKUCIOTHI. AMHUHOKHCIOTHBIH COCTaB. YPOBHU CTPYKTYphl O€IKOBOM
MOJIEKYJbl (TIepBUYHAs, BTOpPHYHAs, TPETUYHAs M YETBEPTUYHAs CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonornueckue GyHKIUN OEIKOB.

@depMmeHTbl — Ouosioruyeckue karanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBINA LIEHTP,
cyoctpatHas  crnenuduuHocTth.  Kodepmentsl. Burtamuubpl.  Otanuus  gepMmMeHTOB  OT
HEOPraHMYeCKUX KaTaJlu3aTOPOB.

VYraeBojibl: MOHOCAaXapH/Ibl (TII0K03a, prbo3a 1 Ae30Kcuprdo3a), Iucaxapuisl (caxaposa,
JaKTO3a) W MoJmcaxapuabl (Kpaxmaj, TJIUKOTeH, IeJUloj03a). buonorunueckue ¢GyHKIUU
YTJIEBOJIOB.

Jiunuapl:  Tpurnuuepuasl, (pochomunuasl, crepoussl.  ['uapodunbHO-rHAPO(YOOHBIE
cBoiictBa. buonornueckue Qpynxnuu nununoB. CpaBHEHHE YIIeBOJOB, OSIKOB U JMIUAOB KaK
HCTOYHUKOB PHEPIUH.

Hyxneunossie kucnotsl: JJTHK u PHK. Hykieotuasl — MOHOMEpBI HyKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuun JIHK. Crpoenne u ¢ynkuuun PHK. Bumst PHK. AT®: crpoenue u

byHKIMH.



[uronorusa — Hayka o kierke. KinerouHnas teopus — npuMep B3aUMOJCHCTBUS HIEH U
(aKkTOB B HAYYHOM TMO3HAHUH. METOIbI U3YYCHUS KIIETKH.

Knetka kak nenocrHas xuBas cucrema. O01ne npu3Haky KJIETOK: 3aMKHYTasi HapyKHast
MemOpana, mojekynbl JJHK kak reneTrueckuil anmapar, CuCTeMa CHHTEe3a OeKa.

Tumbl KJIETOK: SyKapHOTHYecKas U mpokapuotudeckas. OcCOOEHHOCTH CTPOEHUS
npokapuoTHueckoil kiuetku. Kietounas crenka 6akrepuii. CTpoeHHE SYKapUOTUYECKON KIIETKH.
OCHOBHBIE OTIIMYUS PACTUTEIILHOM, )KUBOTHON M TPUOHOM KIIETKH.

[loBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTEHKA, MIIMKOKAIMKC, UX (PYHKIHH.
[Tna3marnyeckass memOpana, e€ cBoictBa W ¢(yHkumu. llurommazma u €€ OpraHOMIBL
OnnomemOpanubie opranouasl kietku: IIIC, anmapar ['omabmku, mu3ocomsl. [lomyaBToHOMHBIE
OpPraHOUIbI KJIETKU: MUTOXOHIPUH, TIIACTHABL. [IpoucxoxaeHne MUTOXOHAPUHN U TacTua. Bumb
mwiactus. HememOpaHHbIe OpraHOWIbl KIETKHA: PUOOCOMBI, KJIETOYHBIM IIEHTp, LEHTPUOJIH,
pecHUYKH, KryTUKU. OyHKIIUA OPTaHOU OB KIIETKU. BrimtoueHus!.

SAnpo — peryasTopHelii eHTp KieTku. CTpoeHue sapa: saepHas 000104Ka, KapuoIuiasma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCcHOpT BEMIECTB B KIIETKE.

JdemoHcTpaumnu:

[Moptpetsl: A. JleBenryk, P.I'yk, T.IlIBann, M. lllneiinen, P. Bupxos, k. YorcoH,
@. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

/lnarpammel: «Pacnpenenenne XMMHUYECKHMX OJEMEHTOB B  HEXHBOW  IPHUPOJIEN,
«PacrnpeeneHre XUMUYECKHX JIEMEHTOB B )KMBOM TIPUPOJIEN.

Tabmuubl u cxembl: «llepuogudeckass TaOnuIla XUMHUYECKUX 3JIEMEHTOB», «CTpoeHHe
MOJIEKYJNBI BOJbI», «bruocunTtes 6enka», «CtpoeHue MoseKkyibl Oenka», «CTpoeHne pepMeHTay,
«Hyxnennossie kucinotel. [JHK», «Ctpoenue monekynbl AT®y», «CTpoeHue 3yKapuoTHYECKON
KIeTKW», «CTpOeHuEe >KUBOTHOM KIETKW», «CTpOE€HME pacTUTEIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTHYECKON KIETKW», «CTpOEHHUE A/ipa KIETKN», « Y TIE€BOABDY, «JIUMuaIb1».

OO0GopyoBaHue: CBETOBOM MHKPOCKOI, O00OpyJOBaHHWE IJIA TPOBEICHUS HAOIIOICHUM,
M3MEpEeHuH, HKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlaGopaTopHble M IPaKTUYecKue padoThbi:

JlaGopatopuas padora Ne 1. «M3yueHue KaTalMTHYECKOW aKTHBHOCTH (DEpMEHTOB (Ha
MpUMepe aMuUiIa3bl WK KaTajaasbl)y.

JlaGopatopHass pabora Ne 2. «l3ydyeHwe CTpOeHHS KJICTOK PACTCHHM, >KMBOTHBIX H
OakTepuil 01 MUKPOCKOIIOM Ha FTOTOBBIX MUKPOIIPENapaTax U UX OMHCAHUE.

Tema 4. ’KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WJIM MeTa00au3M. AccUMWIANMSA (IUIACTHYCCKUH OOMEH) |
JTMCCUMWIALIUS (SHEPreTHYECKHii 00MEH) — JIB€ CTOPOHBI €IMHOTO Ipoliecca MeTabonu3ma. Posb
3aKOHOB COXPaHEHHMsI BEIIECTB U SHEPTUH B IOHUMAHUU METa00IM3Ma.

Tumnber oOMeHa BemecTB: aBTOTpOGHBIN U reTepoTpodHbiid. Posb hepMeHTOB B 0OMeHE
BEIIECTB U MPEBPAILIEHUU SHEPTUU B KIIETKE.

®ortocunte3. CpetoBas u TeMHOBass ¢a3bl QorocuHreza. Peakuuu (HoTocuHTE3A.
DddextuBHOCTH PoTOCHHTE3a. 3HAUeHUE HOTOCUHTE3A TS )KU3HU Ha 3emite. BrnusHue ycnoBwuii
cpenbl Ha (POTOCHHTE3 M CTIOCOOBI MOBBIIIEHUS €T0 MPOTYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYyIoIue OakTepun. 3HaAUYEHUE XEMOCHHTE3a IS JKU3HU Ha
3emue.

DHepreTudyeckuii oOMEH B  KJIeTKe. PacmierniieHwe BeIIeCTB, BBIICICHHE U
aKKyMyJIUPOBAaHHE SHEPTUU B KIIETKE. DTallbl SJHepreTudeckoro oomena. [ mukonus. bpoxenue u
ero Buabl. KucimopogHoe OKuCI€HHME, WIM KIETOYHOE JbixaHue. OKUCIUTENhHOE
dbochopumpoBanue. DPPEKTUBHOCTh IHEPTETUIESCKOTO OOMEHA.



Peakium matpuunoro cunte3a. lenernueckas wunpopmamus u JHK. Peanmzanums
reHeTH4ecKoil nHpopmanmu B KieTke. ['eHeTHuecknii koJ u ero cpoiicra. TpaHckpunuus —
maTtpuunblii cuate3 PHK. Tpancnsauus — 6unocunres Oenka. Dtambl Tpancisaiuu. KoxupoBanue
aMUHOKHCIIOT. Posth pubocoM B OMocuHTE3€e Oerka.

Hexnerounsie ¢opmbl xku3Hu — BHpychl. Mcrtopus otTkpeitusi BupycoB (/.
. NBanoBckuit). OCOOCHHOCTH CTPOSHUS W JKU3HCHHOTO IIMKIA BHPYCOB. bakrtepmodaru.
Bonesnn pactenmii, )KUBOTHBIX M YeJIOBEKa, BhI3bIBAEMbIe BUpycaMu. Bupyc nmmyHonedunmra
genoBeka (BUY) — Bo30ymurens CIIM[la. OOpaTHas TpaHCKpHUIIHS, peBEpTa3a M HHTErpasa.
[IpodumnakTruka pacnpocTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdemoHncTpaumnu:
IMoprpetsr: H. K. Konsuos, . . UBanosckuii, K. A. Tumupsses.
Tabmuubl ~ u  cxembl: «Tunel  nuranus», «Mertabomusm»,  «MUTOXOHIPUSY,

«QHepreTuueckuii oomen», «Xmnopormiact», «Dotocuntes», «Ctpoenune JJHK», «Crpoenue u
¢byHKIIMOHUpOBaHWe TreHa», «CuHre3 Oenka», «l'eHermueckuit kom», «Bupyce,
«bakrepuodarn», «Ctpoenne u xu3HeHHbIH 1wk Bupyca CIIMJla, Oaxrepuodaray,
«Perumukarus JIHK».

O6opynosanue: Mogenu-anmnkauuu «Yasoenune JIHK u Tpanckpunuus», «buocunres
oenka», «CTpoeHue KIeTKku», Moaenb cTpykrypst JTHK.

Tema S. PazMHOKeHHe U HHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii mmki, uiam >ku3HeHHbIM UK KieTku. WMuTepdaza u mwuros. I[lpoueccsl,
npotekamomue B uHTepdaze. Pemnmukanus — peaknus marpuuHoro cunreza JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM HAa0Op — KapHOTHUIL. J[MIUIOMIHBIM M TalUIOWIHBIA XPOMOCOMHBIE
Habopel. Xpomatuel. LluTonornueckre OCHOBBI Pa3MHOMXKEHUSI U MHAWBUIYaIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenue knetku —muTo3. Ctagun muto3a. [Iporueccsl, mpoucxoasuiye Ha pa3HbIX CTaIASIX
MHTO3a. BHOJIOrMYecKHil CMBICT MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHHUS OpraHu3MoB: Oecrmoyioe u mojioBoe. Buuel 6ecronoro
Pa3MHOXKEHHUSI: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOO0Opa3zoBaHHUeE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHM3MOB, €0 3HAYEHUE s
CEJICKLUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECIOJIOrO.

Meiio3. Cragun Mmeiiosa. IIporeccel, npoucxoasimue Ha craausx menosa. [loBenenue
xpoMocoM B Mero3e. Kpoccunrosep. buonornueckuii cMbICi 1 3HaUEHUE ME03a.

I'amerorenes — mporiecc 0Opa3zoBaHUs MOJIOBBIX KIETOK Y )KUBOTHBIX. [10710BBIE JKeIe3bl:
CeMEHHHUKHU U sSu4HuKH. OOpa3oBaHHE U Pa3BUTHUE IMOJIOBBIX KJIETOK — ramMeT (CIepMaTo30uj,
gilleKsIeTKa) — crhepMaroreHe3 W oBoreHe3. (OcoOEHHOCTH CTpOEHUS SHIEKICTOK W
cnepmaTto3ouoB. OmnonorBopenue. Ilaprenorenes.

NnnuBuayansHoe pa3Butue (OHTOreHe3). OMOpHOHAIbHOE pa3BUTHE (IMOPHOTEHE3).
Ortanbel 3MOPHOHATIBHOTO PA3BUTHUS Yy MO3BOHOYHBIX J>KHBOTHBIX: JIPOOJIEHWE, TacTPYJIsIIHs,
opranorenes. [loctomOpruoHanbHOEe pa3BuTHE. THIBI MOCTIMOPHOHATIBHOTO Pa3BUTHS: MPSIMOE,
HenpsiMoe (TMYMHOYHOE). BrusiHMe cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE
BBI3BIBaTh BPOKJIEHHBIE YPOCTBA.

Poct u pazButue pacrennii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHU, CTAINN
pa3BUTHSL

JdemoHcTpaumnu:

Tabauiel u cxembl: «@OpMBI pa3MHOKEHHUST OPraHU3MOBY, «J{BOWHOE OIJIOJJOTBOPEHHE Y
IBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE pacTeHU, «Jlenenne KIeTku OakTepHii,
«CTpoeHHe TOJIOBBIX KIETOK», «CTpoeHue XpoMocoMbl», «KieTouHblil nukiy, «Pemnukanus




JHK», «Muto3», «Meno3s», «lIpsmoe n Henpsimoe pasBuTHe», «l'aMeToreHes y MIleKOIUTaOINX
U 4esoBeKay, «OCHOBHBIE CTAJJUM OHTOTE€HE3a».

O6opynoBaHue: MUKPOCKOT, MHUKponpenapaTsl «CrepMaTo30u/sl MIIEKOIHUTAIOLIETOY,
«SlifnexsieTka MIEKOIIUTAIOIIET0», «KapuoKuHe3 B KJIeTKaxX KOPELIKa JIyKa», MarHUTHAsE MOJIEIIb-
anmukanys «Jlenenue kietkny, moaens JJHK, moxens meradazHoit XpOMOCOMBI.

JlabopaTopHble U NPaKTHYeCKUE PadoThI:

Jlaboparopuas padota Ne 3. «HabmoneHre MUTO3a B KJIIETKaX KOHYMKA KOPEIIKa JTyKa Ha
rOTOBBIX MUKpOIIpenapaTax.

Jlaboparoprass pabora Ne 4. «/3ydeHWe CTPOCHHS TIOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIpenaparax».

Tema 6. HacieiCTBEHHOCTh M U3MEHYMBOCTH OPraHU3MOB.

[Ipenmer w 3amaum reHetwku. Mctopust pa3BuTus TeHETUKU. Ponp muTONIOrMU H
SMOPHOJIOTUH B CTAHOBJIEHUW I'€HETUKU. BKIIa pOCCHICKUX 1 3apyOEKHBIX YUEHBIX B pa3BUTHE
reHeTUKH. MeToapl TeHeTHKUA (TUOPUAOJOTUYECKUN, IUTOTCHETHUYECKUH, MOJEKYISIpPHO-
reHeTudeckuii). OCHOBHBIC T€HETHUUECKHE MOHATHS. [ eHeTHYecKass CUMBOJIMKA, UCTIOTb3yeMasi B
CXeMax CKpelIUBaHUM.

3aKOHOMEPHOCTH  HACJIEIOBaHUS  NPU3HAKOB,  yCTaHOBJIEHHble  [. Menpaenem.
MonorubpuaHOe CKpenBaHue. 3aKoH eAMHO00pa3us THOPUIOB MepBoro NokoJieHus. [Ipasuio
JOMUHUPOBAaHUA. 3aKOH paculelyieHus Npu3HakoB. [mmore3a uwctoTel ramer. [lomHoe m
HEMOJIHOE TOMUHUPOBAHUE.

JurnbpuaHoe CKpelMBaHWE. 3aKOH HE3aBUCUMOTO  HACIEJIOBAaHUS  TPU3HAKOB.
[uToreneTnveckre OCHOBBI IUTHMOPHIHOTO CKpEIIMBaHMS. AHaIU3UPYIOLIee CKpellUBaHUE.
Hcnonb3oBaHne aHAIM3UPYIONIETO CKPEIIUBAHUS ISl OTPEIeNIEHUsI TeHOTHUIAa 0COOH.

CuemieHHOe HaclieoBaHME Tpu3HakoB. Pabora T. Moprana mo CHETUICHHOMY
Hacje10BaHUIo reHoB. HapyllieHre clierieHns TeHOB B pe3ylbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUEeCKnE KapThl.

I'eneruka nona. XpoMOCOMHOE OMpeeSIeHHE T0J1a. AYTOCOMBI U TTOJIOBBIE XPOMOCOMBI.
['omoramerHele M rereporaMeTHble OpraHm3Mmbl. HaciiemoBaHue INpU3HAKOB, CUEIUIEHHBIX C
MIOJIOM.

N3meHunBOCTh. Bubl 13MEHUYMBOCTHU: HEHACIIEICTBEHHAS U HACIEACTBEHHasA. Poiib cpenbl
B HEHACJIEICTBEHHOM HW3MEHUYMBOCTH. XapaKTePUCTHKA MOAU(DUKAIMOHHOW H3MEHYUBOCTH.
Bapuaunonsslii psan u BapuanmonHas kpusas. Hopma peakuuun npusnaka. KosmyecTBeHHbIE U
KaueCTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBoicTBa MOIM(UKALIMOHHONW N3MEHYUBOCTH.

HacnenctBennasi, win reHOTUNIMYECKas, U3MEHUNBOCTh. KoMOMHATHBHAS N3MEHUHUBOCTb.
Meiio3 u Mo0NOBOM mpolecC — OCHOBA KOMOMHATHBHOW M3MEHUMBOCTH. MyTalMOHHas
M3MeHUnBOCTh. Kiaccudukanus myranuii: reHHbIE, XpOMOCOMHBIE, T'€HOMHBIE. YacTtoTa U
MPUYMHBI MyTalil. MyTtarennsie (akTopbl. 3aKOH FOMOJIOTMYECKUX PSIZOB B HACIIEICTBEHHOM
n3MmenunBoctu H. Y. BaBuiiosa.

BuesgepHas HaciIeICTBEHHOCTh U U3MEHUYUBOCTb.

I'enetnka uenoBeka. Kapuorun uenoBeka. OCHOBHbIE METOJAbl T'€HETUKH YEIOBEKA:
reHealoTUYeCKuii, ONMU3HELOBBIM, IMTOTCHETUYECKH, OHOXMMHYECKUN, MOJEKYISIPHO-
reHeTuyeckuid. COBpEMEHHOE ONpeNeeHUE TE€HOTUIA: TOJHOTE€HOMHOE CEKBEHHPOBAHUE,
TeHOTUIIMPOBaHKE, B ToM uucie ¢ nomoineto I1I[P-ananusza. HacnenctBennsie 3a0osieBaHUs
4yelnoBeKa: TreHHble OoJie3HH, OOJIE3HM C HACIHEACTBEHHON  MPEapacroiokKeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaThueckue M TeHepaTHBHbIe MyTanuu. CTBOJIOBBIE KIETKU.
[TpuHIMMIEL 310poBOTO 00pa3a KU3HH, TUATHOCTUKHU, MPO(PUIAKTUKHA U JEUEHUS TeHETUYECKUX
Oone3nell. MeaUKO-TeHETHUECKOe KOHCYIbTUPOBAaHUE. 3HAUYCHHE MEAUIIMHCKONW TEeHETHKU B
MPEeIOTBPAILICHUH U JICYCHUU TeHETUIECKHIX 3a00JIeBaHUI YeTIOBEKa.

JdemoHcTpaumnu:



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

Tabnuuel u cxembl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €r0 IIUTOTEHETHYECKast OCHOBAY,
«3aKOH pacHIeIUIEHUss M €ro LUTOI€HETUYeCcKass OCHOBa», «3aKOH YHCTOThl TaMeT»,
«urubpunnoe ckpeuuBanuey», «LluTonornyeckre OCHOBBI JTUTUOPUAHOTO CKPEIIUBAHHS,
«Meiio3», «B3aumoaeicTBuE alUIEIbHBIX T€HOBY, «['€eHeTHYeCKrne KapThl pACTEHHI, dKUBOTHBIX U
yenoBeka», «l'eHeTnka mnona», «3aKOHOMEPHOCTHU HACJIEIOBaHUS, CLEIUIEHHOTO C IOJIOMY,
«KaprnoTunsl uenoBeka M IKMBOTHBIX», «Buasl wuzmMeHuuBocTH», «MoaupukannmoHHas
U3MEHUUBOCTb», «HacnenoBanue pesyc-gpakropa», «l'eHeTHKa Ipymnn KpoBuW», «MyTanMoHHas
HU3MEHUYUBOCTD.

Ob6opynoBanue: Moenu-amminkanu  «MoHOrHOpuAHOE CKpeuiuBanuey», «HemomaHoe
JOMHUHUpOBaHHUe», «uruOpunnoe ckpemmBanue», «llepexkpéct Xpomocom», MHUKPOCKON U
MuKponpenapar «Jlpo3zodpuna» (Hopma, MyTalu GOpMbI KpbUIbEB U OKpAacKu Teja), repoapuii
«I"opox MoCceBHOW».

JlabopaTopHble U NPaKTH4YeCKUE PadOThI:

Jlabopatopnast pabota Ne 5. «M3yuenue pe3yapTaToB MOHOTHOPUIHOTO U TUTHOPUTHOTO
CKpEILMBAHUS Y IPpO30(UIIBI HA TOTOBBIX MUKpOMpEnaparTax.

Jlaboparopuas padorta Ne 6. «M3ydeHre MO TUPUKAITMOHHONW H3MEHUNBOCTH, ITOCTPOCHHE
BAPUALIMOHHOTO Psifia U BApUALIMOHHON KPUBOI».

JlaGopatopnast pabora No7. «Ananmm3 wmyranmwii y JApo3ouiabl Ha TOTOBBIX
MUKpOTpenaparax».

[IpakTnueckas padota Ne 2. «CocTaBiieHrEe U aHAIN3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBbBI OMOTEXHOJIOTUH.

Ceneknusi Kak HayKa M TPOIECC. 3apOXKICHUE CEIEKIIMU W JOMecTuKaiusa. Ydyenue H.
W. BaBunoBa 0 meHTpax MPOUCXOXKIACHUS W MHOTO0Opa3usi KyJbTYpPHBIX pacTeHuil. LleHTpbI
MIPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COpT, HOPOJIa, IITAMM.

CoBpeMeHHBIC METOJIbI CeleKInH. MacCOBBI U WHIWBHIAYAIbHBIA OTOOPHI B CEICKIIUH
pactenuii u kUBOTHBIX. OlleHKa dKcTephepa. bIN3KOpOCTBEHHOE CKpeIllUBaHUe — MHOPHUIMHT.
Uucras nuausa. CkpenuBaHue YUCTHIX THHUH. ['eTeposuc, unu rubpuanas cuna. HepoacreenHoe

cKpemMBanue — ayrOpuauHr. OtaanénHas rubpuamzanus u e€ ycrnexu. VckyccTBeHHBIH
MyTareHe3 W TOJy4YeHHE TMOJUIUIONI0B. JOCTHXKEHUsI CeNleKIIMM PACTeHHUH, >KUBOTHBIX U
MHUKPOOPIraHHU3MOB.

buoTtexHosorus kak oTpacib MNPOU3BOACTBA. ['©€HHAas WHXKEHEpHUsA. IJTalbl CO3JaHUSA
pekomOunantHor JIHK wm TtpaHcrennsix opranm3moB. Kierounas wmkeHepus. Kierounsie
KyJlIbTypbl. MUKPOKJIOHAJILHOE Pa3MHOKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIPOAYKTUBHBIX
CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE M ITHYeckue mpodiemel. MO —
TEHETUYCCKH MOAU(PHUIIIPOBAHHBIC OPTaHU3MBI.

JleMoHCcTpalum:

Hoptpetsl: H. Y. Bapuiios, U. B. Muuypun, I'. /1. Kapneuenko, M. @. IBaHoB.

Tabnuiel 1 cxembl: kapTa «LIeHTpBI MPOUCXOXKACHUS U MHOTO00pasus KyIbTYpPHBIX
pacteHuii», «Ilopoasl mOMamIHUX XKUBOTHBIX», «CopTa KYJIbTYPHBIX pacTeHUui», «OTnanéHHas
rubpuamzanusy, «Paboter akagemuka M. @. UBanoBay, «Ilomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM.

O6opynoBaHue: MyIIsDKU TIJI0JIOB M KOPHEIIONOB AUKUX (OPM M KYIbTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035CTBEHHBIE PACTECHUSD).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Dkckypeusi «OCHOBHBIE METOJbI UM JOCTHXKEHUS CEJIEKIIMU PAacTeHUM U JKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035IICTBO, Ta00PATOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».




11 KJIACC

Tema 1. DBosronMOHHAs OMOJIOTHS.

[Ipeanochlnku BO3HUKHOBEHMS SBOJIONMOHHON TEOPUHU. DBOIIOIMOHHAS TEOpUs U €€
MecTo B OmoJioruu. BivsiHue 3BOTIOIIMOHHON TEOPHH HA pa3BUTHE OMOJIOTHU U IPYTUX HAYK.

CupnerenbcrBa sBosonuU. [laneoHTonornyeckue: MocCie0BaTEIbHOCT IOSIBICHUS
BUJIOB B ITAJICOHTOJIOTUYECKOH JICTOMHCH, TTepexoqHbIe popMbl. buoreorpaduyueckue: cXoacTBo U
pazmuune hayH u GIop MaTEePUKOB U OCTPOBOB.

OMOpHOJIOrMYecKHe: CXOACTBA M pa3ianuusi SMOPHOHOB pPa3HBIX BHJIOB IO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, aHAJOTUYHbIE, PYJUMEHTApHBIE OpraHsbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXMMHUYECKHUE: CXOJCTBO MEXaHM3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX MTYTEH Y BCEX OPraHU3MOB.

OpomoumonHas teopust Y. Jlapsuna. Ilpeanochbuiku BO3HMKHOBEHHS JIapBUHU3MA.
JIBmokymue Cuibl SBOJMIONMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeNeNE€HHas H3MEHYMBOCTh, Oopb0Oa 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust s3Bosronnu (CTD) u €€ 0OCHOBHBIE MOJIOKEHHUS.

MuxkposBosmtorus. [Tomysasius Kkak euHNIIa BUAA U IBOJIOLUN.

JIBuokymue cuibl ((pakTopbl) BOJIIOLMK BUIOB B MpUpoAe. MyTallMOHHBIN npolecc U
KOMOMHATHBHAsI N3MEHYUBOCTD. [lomynsiuoHHble BOJIHBI U Apeiid reHoB. M3osimst 1 Murpanus.

EcrecTtBenHbli 0TOOp — HampaBistonuid ¢GakTtop 3BOMONUUA. DOPMBI €CTECTBEHHOTO
oTbOopa.

[Ipucmoco6aeHHOCTh OPraHM3MOB KaK pe3ysbTat 3Bojtonuu. [Ipumeps! mpucnocoOneHui
y Opranu3moB. ApoMop(}o3bl U UIUOa AN TAIUH.

Bun u BumooOpazoBanme. Kputepum Buma. OcHOBHBIE (GOpPMBI BHI000pa30BaHMUS:
reorpaduueckoe, 3K0JI0rHYECKOE.

Maxpossosmtonusi. @opMbl 3BoJIONUEU: (pHIIeTHYECKas, TUBEPTeHTHAs, KOHBEPreHTHas,
napajuiensHas. HeoOpatuMocTh SBOTIOIHH.

[TpoucxoxaeHue oT HeCIeUATN3UPOBAHHBIX MPEAKOB. [Iporpeccupyromas
crienuaau3anus. AJanTUBHAS paIdaliys.
JdemoncTpaumnu:

[oprpersl: K. JIunnen, XK. b. Jlamapk, Y. Jlapsun, B. O. Koanesckuii, K. M. bap,
3. I'ekkenb, @. Mromnep, A. H. CeBepuos.

Tabnuiel  u cxembl: «Pa3BuTHe OpraHmdyeckoro Mupa Ha 3emie», «3apoJblin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DopMmbl OOppOBI 32  CYIIECTBOBAHUEY,
«EctectBennsiii  0TOOP», «MHOrooOpasue copToB pacTeHuit», «MHoroo0pasue mOpoa
KUBOTHBIX», «[Tonmynsauum, «MyranuonHas U3MEHUYUBOCTDY, «Apomopho3bD»,
«Unnoanantanumn», «OOmas aereHepauus», «/Bmwkyiume cunsl sBoonun», «Kapra-cxema
Mmapmpyra nyremectsus Y. JlapBuna», «bopbba 3a cymiectBoBanue», «lIpucmocobneHHOCTD
opranu3mMoBy, «I'eorpaduueckoe BuaooOpazoBaHue», « IKOJOTUYECKOE BHI00OPA30BAHUEY.

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C pa3IMYHBIMU TUTIAMHU OKPACKHU, HA0OP IJI0JI0B U
ceMsiH, KoJuteKkust «[Ipumephl 3alUTHBIX PUCTIOCOOTICHHUH Y JKUBOTHBIX», MOJIENb «OCHOBHBIE
HaMpPaBJICHUS YBOJIIONUNY», 00bEMHAs MoJieb «CTpOeHHEe TOJIOBHOTO MO3Ta TO3BOHOYHBIX.

buoreorpaduueckass kapra mwupa, KoyeKuus «DOpMbl COXPaHHOCTH HCKOTIAeMbIX
KUBOTHBIX U pacTeHMil», Monenb anmumkanus «llepekpéct xpoMocomy, BIaKHbIE Mpenaparhbl
«Pa3Butne Hacekomoroy», «Pa3BuTHe nArymkw», MuKpornpemnapaT «/pozoduna» (HOpMma,
MyTanuu GOPMBI KPUIHEB i OKPACKH Tela).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Jlaboparopuas padota Ne 1. «CpaBHEeHHE BUJIOB 110 MOP(HOIOTUYECKOMY KPUTEPHUIO».




Jlaboparopnass pabota Ne?2. «Omnucanue TPUCIIOCOONICHHOCTH OpraHu3mMa u €
OTHOCHTEJILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHeE )KHU3HU Ha 3emJie.

JloHayuHble MpeACTaBICHUS O 3apOXKAeHUN XKU3HU. HaydHble TMIoTe3bl BOSHUKHOBEHUS
KU3HU Ha 3emuie: aOMOreHe3 M IMaHclepMus. XUMUYecKas 3BOJIOLUS. AOMOTEHHBIM CUHTE3
OpPraHMYECKUX BEIIECTB U3 HEOPTaHUYECKUX. DKCIIEPUMEHTAIILHOE MOATBEPKICHUE XUMUUECKON
sBosroniy. HavanbHble aTansl Onosiornyeckoit asostonuu. ['unoreza PHK-mupa. @opmuposanue
MEMOpaHHBIX CTPYKTYP M BO3HHKHOBEHHE NPOTOKIETKU. llepBble KIETKM W WX SBOJIOLHSA.
®opMUpOBaHNE OCHOBHBIX IPYIII )KMBBIX OPraHU3MOB.

PazButue xxu3nu Ha 3emIie 1o spam u nepuoaam. Katapxeit. Apxeiickas U mpoTepo3oicKast
apsl. [laneo3oiickas spa u e€ nepuoibl: KeMOPUNCKUA, OPAOBUKCKHUM, CHITYPUUCKUH, T€BOHCKUM,
KaMEHHOYTOJIBHBIN, IEPMCKHM.

Me3o30iickas 3pa 1 €€ epruoabl: TPHACOBBIN, FOPCKHI, MEJIOBOM.

Kaiino3zoiickas spa v €€ nepuoabl: NajaeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIM.

XapakTepucTuka KJIMMara U reoJIOTUYECKUX IpoleccoB. OCHOBHbBIE 3Tambl SBOJIIOLUU
PacCTUTEIBHOTO U )KUBOTHOTO MHpa. ApoMOop(o3bl y pacTeHUi 1 KUBOTHBIX. [losiBIEeHHe, paclBeT
Y BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema opraHu4eckoro Mupa Kak oTpakeHue 3BooNui. OCHOBHbIE CUCTEMATUUYECKUE
IPYIIbI OPraHU3MOB.

DOBOJIIOLMS  4YeJoBeKa. AHTpPOIOJIOTHS Kak Hayka. Pa3BuTue mpezactaBieHuidl o
MIPOUCXOXKICHUN YeloBeKa. MeToibl u3ydeHus: antponorenesa. CxoAcTBa U pa3inyusl 4eJoBeKa
1 XKUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YETOBEKa.

JBwxkymue cuiabl (pakTopel) aHTpororeHeza. HacneacTBeHHass HW3MEHYMBOCTh U
ecTeCTBeHHBIN 0TOOp. OOIMIeCTBeHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYANI TPy/ia, MBIIIJICHUE,
peusb.

OCHOBHBIE CTaJUU W BETBU HBOJIIOLMU YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMEbIi,
Uenosek mnpsmoxonasimui, YenoBek HeaHaepTaiabckui, YenoBexk pasymublid. Haxonku
MCKOIAEMBIX OCTaTKOB, BpEMs CYILIECTBOBaHUs, 00JIACTh PacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 )KU3HHU, OPYAUSL.

Yenoseueckue pacbl. OcHOBHBIE OOJIBIIME pachl: eBpoINeouHas (eBpa3uiickas), Herpo-
aBcTpajouiHas  (9KBaTOpHalibHAas), MOHTOJOMAHAs  (a3WaTCKO-aMepuKaHckas). YepTsl
MIPUCIIOCOOICHHOCTH MIPEJICTABUTENICH YETIOBEUECKUX PaC K YCIOBUSM cylllecTBOBaHusA. EAMHCTBO
yesnoBedeckux pac. Kputuka pacusma.

JdemoHcTpanum:

Hoptpetsl: @. Peau, JI. [Tactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. [lapun.

Tabauiel u cxeMbl: «Bo3uukHoBeHHe COJIHEUHON CUCTEMBI», «Pa3BUTHE OpraHMYECcKOro
mupay», «PactutenbHas kinetkay, <«OKuBoTHas kierka», «lIpokapuotmyeckas KIeTKa»,
«CoBpeMeHHasl CUCTeMa OpraHU4YecKoro Mupay», «CpaBHEHHME aHATOMUYECKHUX YEpPT CTPOEHUS
YeloBeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTHYECKHX HaXOJO0K
IIPEIKOB COBPEMEHHOIO 4eoBeKay, «JllpeBHelmme moaw», «peBHue moam», «llepBbie
COBPEMEHHBIE JIION», «HeI0BeuecKne paco».

Ob6opynoBanue: mymsku - «IIpoucxoxxaenne denoBeka» (OIOCTBI  aBCTpAONHTEKA,
MUTEKaHTPOIa, HeaHepTallblla, KPOMaHBOHIIA), CIAETKH WM M300pa)KeHHs KaMEHHBIX Opyauit
NEPBOOBITHOTO uesloBeKa (KaMHHU-UYOMIIEPhI, pyOuia, ckpebiia), reoXpOHOJOrHuecKas Tabnuna,
KoJuIeKIMs «POpMBI COXPAHHOCTH UCKOTIAEMBIX KMBOTHBIX U PACTEHUI.

JlabopaTopHble M NpaKTHYeCKHe PadoOThI:

[Ipaktuyeckas padota Ne 1. «/3ydeHne HCKOTIAEMbIX OCTaTKOB PACTEHHN M KUBOTHBIX B
KOJUIEKIIUSIX).

OKcKypcus «IBOJIIOLHS OPraHMYeCKOro MuUpa Ha 3eMiie» (B €CTECTBEHHO-HAY4YHBIH WM
KpaeBeIuecKuil My3eil).




Tema 3. OpranusMsbl M OKpPYKaroLIas cpeaa.

DKOJIOTHSl KaK Hayka. 3aJadyd W pasliefbl 3KOJOTMH. MeToJbl 3KOJIOTMYEeCKUX
UCCIIEI0BAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpensl  oOWTaHMS ~ OpPraHW3MOB:  BOJHAs, HA3eMHO-BO3MYIIHASA,  IOYBEHHA,
BHYTPHOpPraHU3MEHHAsI.

Okonoruveckue ¢aktopbl. Kinaccudurarus 3K0I0rudeckux (akTopoB: aOMOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTEHHBIE. JleliCTBHE SKOJIOTHIECKUX (PaKTOPOB Ha OPTaHU3MBI.

AbGuoTtnueckue  (aKTOpBL:  CBET, TEMIIEpParTypa, BIAKHOCTh.  DOTONEPHOAN3M.
[TpucnocobneHns Opranu3MoB K JICHCTBHIO aOMOTUYECKHX (PAaKTOPOB. buojormueckme puTMsl.

buotnueckne Qaxtopel. Buabpl OMOTHYECKHMX  B3aUMOJCUCTBUN: KOHKYpPEHIIUS,
XMUIHUYECTBO, CUMOMO3 U ero gopmsl. [lapazutusm, koonepaus, MyTyaiu3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaXJI€OHMYECTBO). AMEHCAINU3M, HEUTpaiau3M. 3HaueHHe OUOTHYECKUX
B3aUMO/ICHCTBUI /1715 CYIIECTBOBAHMS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTHKU Nomynsauud. OCHOBHBbIE TMOKA3aTeNM MOMYJISIIUU:
YHUCJIEHHOCTb, IUIOTHOCTh, POXJAAEMOCTb, CMEpPTHOCTb, NPUPOCT, Murpanus. JuHamuka
YUCJIEHHOCTH MOMYJSIUU U €€ PeryIsiiusl.

JdemoncTpaumnu:

Hoptpetsl: A. I'ymbonsar, K. @. Pynse, O. ['ekkens.

Tabauie! 1 cxemsl: kapta «I[Ipupoanbie 30Hb1 3eMiun», «Cpeibl 0OUTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsiumun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH TOMYISIIMH
uHpy3opun-Tydenbkny, «llumessle nenm».

JlabopaTopHble M IPaKTHYeCKUe padoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdomornueckre 0COOCHHOCTH PaCTEHUH U3 Pa3HBIX MECT
oOUTaHUSDY.

JlabopaTtopnast pabota Ne 4. «BnusiHME cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktrueckas padota Ne 2. «IToac4ET MIOTHOCTH MOMYJISAIMN pa3HBIX BUIOB PACTCHHI.

Tema 4. Coo0mecTBa U 3K0JI0IrHYEeCKHE CHCTEMBI.

CooOmiectBo  opranuzmMoB  —  OuoneHo3. CTpykTypsl  OuOIleHO3a:  BHIOBAsd,
MIPOCTpPaHCTBEHHAsA, Tpoduueckas (rumieBas). Bunbi-nomunanTel. CBs31u B OHOLIEHO3E.

Dkonorudeckue cucrembl (d9kocuctembl). Ilonstue o6 skocuctemMe U OHOTrEOlEHO3E.
OYHKIMOHAIBHBIE KOMIIOHEHTHl 3KOCHCTEMBI: IPOIYLEHThl, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopoT BemliecTB M MOTOK 3HEPrUH B dKocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocuctembl. IlumeBbie menu u cetd. OCHOBHBIE IOKa3aTelNM SKOCHUCTEMBI: OHoMacca,
MPOJIYKIHS. DKOJOTUYECKHE MHUPAMUABL: MPOAYKIUHU, UYUCICHHOCTH, Ouomaccel. CBolicTBa
HKOCUCTEM: YCTOMYMBOCTD, caMOperynsauus, pazsutue. Cykueccus.

[Ipupoanbie SKOCHUCTEMBI. DKOCHUCTEMBI 03€p U peK. DKOCHCTeMa XBOMHOIO HIIU
IIUPOKOJIUCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE 3KOCUCTEMBI. ATpOIKOCHCTEMBI. YpOo3kocucTeMsl. buonornueckoe u
X034l CTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaznoobpazue kak Gpakrop ycToHduBOCTH 3KocucTeM. CoxXpaHeHHe OHOJIOTHYECKOTO
paszHooOpasus Ha 3emuie.

Yuenue B. U. Bepuaackoro o 6mocdepe. ['panuiipl, coctaB u CTpykTypa OuOc)epsl.
XKusoe BemectBo U ero ¢yHkiuu. OcoOeHHOCTH OHOChephl Kak TI100adbHONH 3KOCHUCTEMBI.
JluHamMuveckoe paBHOBeCHE U 0OpaTHast CBs3b B OHocdepe.

KpyroBopoTsl BellecTB M OHOTEOXMMHMYECKHE IMKIIBI 3JIEMEHTOB (Yriepoja, a3oTa).
3oHanpHOCTH OHOCc(hepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emin. AHTpONOreHHbIe n3MeHeHus B Onocdepe. ['mobanbHble
HKOJIOTUYECKUE TPOOIEMBI.



CocymecTBoBaHUE MPUPOJIBI M YenoBeuecTBa. CoxpaHenne OMopazHooOpas3us Kak OCHOBA
ycroitunBoctu O6uochepsl. OcHOBa pallMOHATIBLHOTO YIPABJICHUS MPUPOJHBIME PECYpCaMH U UX
ucnojb3oBanue. JJoctmwkenus OMOJIOTHN U OXpaHa MPUPOIBI.

JdeMoHcTpanum:

Hoptpetst: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepnanckuii.

Tabmuuer u cxembl: «I[Tumessie nenm», «buoreHo3: cocTaB U CTPYKTypay», «IIpupoansie
coobmiectBay, «llemn mwuranus», «OKojormueckas mnupamuga», «buocdepa u UenmoBEK»,
«IKocucTEMa MIMPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOTO Jieca», «broleHo3 BojoéMay,
«Arponenos», «lIpumepHble aHTPONIOr€HHBIE BO3JECHWCTBUSA Ha Ipupoay», «BaxnHenmmue
HCTOYHUKHU 3arpsi3HEHUs BO3JlyXa U T'PYHTOBBIX Boja», «llouBa — BaxHeMlinas cocTaBisollast
ouocheprr», «DakTopel gerpamamuu  nouBy, «llapHukoBeIi  dhdexT», «DaKTOPHI
PaZMoaKTUBHOTO 3arpsi3HeHus 6uocdeps», «O0as cTpykrypa 6uocheps», «Pacnpocrpanenue
XKU3HU B Omocdepe», «O30HOBBIN dKkpaH Ouochepri», «KpyroBopot yriepona B O6mocdepe»,
«KpyroBoport a3zoTa B Ipupoae».

O6opynoBaHue: MOJEb-alIUIMKAIIS «Tunuuneie OHMOIIEHO3BI», repbapuit
«PactutenbHble  coobuiecTBa»,  Kkoekuuun — «buonenos», «Bpemutenun — BaxHEHIINX
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TIepOapuu ¥ KOJUIEKIMM pPACTEHUH U  IKUBOTHBIX,
MIPUHAJUIEKAIME K Pa3HBIM JKOJIOTHYECKUM I'pylIiaM oJHOro Buaa, KpacHas kaura Poccuiickoit
denepannu, U300paxeHs] OXpaHIEMbIX BUJOB PACTEHUN U )KHUBOTHBIX.

[INIAHUPYEMBIE PE3VIJIbTATHBI OCBOEHUMA ITPOI'PAMMBI 110 BUOJIOTUM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBIMBalOTCS TpeOOBaHUA K pe3yibTaTaM OCBOCHHS
00yyarouMMucs IporpaMM CpeaHero ooiiero oOpa3zoBaHUs: JIUYHOCTHBIM, METANPEIMETHBIM U
MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType NMYHOCTHBIX pe3ylbTaTOB OCBOEHHS Ipeamera «buosiorus» BblIEIEHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHHE OOY4YalOIMMUCS  POCCUHUCKON  IpaKIaHCKOU
WJIEHTUYHOCTH — TOTOBHOCTUM K CAaMOPAa3BUTHIO, CAMOCTOSITEJIBHOCTH WU CAMOONPENEICHUIO,
HaJIMYMe MOTHUBAIMU K OOy4YeHHIO OHOJIOTHMH, LIEJICHANPABICHHOE pa3BUTHE BHYTPEHHUX
yOeXAeHU! JIMYHOCTH Ha OCHOBE KJIIOYEBBIX IEHHOCTEH U MCTOPUYECKUX TPATUIMI pa3BUTHS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CLIOCOOHOCTH 00YUaIOIIUXCs PYKOBOACTBOBATHCS B CBOCH
JEeSITENIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMH, MPUCYIIUMHU CHCTEME OMOJIOTHYECKOTro
o0pa3oBaHus, HATMYKME KOJOTUYECKOTO MPAaBOCO3HAHHUS, CIIOCOOHOCTH CTABUTH LIETH U CTPOUTH
YKU3HEHHbBIE ILJIAHBI.

JInyHOCTHBIE pE3yabTaThl OCBOEHUSA NIpenMeTra «bHoNorus» IOCTUTarOTCS B €IUHCTBE
y4eOHOM U BOCIHTATENBHON AEATEIHHOCTH B COOTBETCTBHH C TPAJUIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMHU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM, IPUHATHIMU B
oOmIecTBe MpaBUJIaMU W HOPMAaMHU TOBEACHUS M CIIOCOOCTBYIOT MpOIleccaM CaMOTIO3HAHUS,
CaMOBOCIIMTAHHUS U CaMOPA3BUTHS, PA3BUTHsSI BHYTPEHHEU IMO3ULMMU JIMYHOCTH, IMATPUOTU3MA,
YBOKEHUS K 3aKOHY U INPABONOPSAKY, YEIOBEKY TpPyAa M CTApLIEMy ITOKOJIEHUIO, B3AUMHOIO
YBOKEHUS, OEpe)KHOTO0  OTHOWIEHUS K  KyJAbTYpHOMY  HACIEOUI0 U TPaJUIUsAM
MHOTOHALMOHAIBHOrO Hapoaa Poccuiickon denepannu, MpUpOJE U OKPYKAIOLIEH Cpelie.

JIM4HOCTHBIE PEe3yIbTAThl OCBOCHHUS y4eOHOTO mpeaMeTa «buosiorus» J0KHBI OTpaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOy4aroONINXCsi PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEU
MO3ULHEN JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OpUEHTAUUH, IO3UTUBHBIX BHYTPEHHHUX
yOeXJAeHU, COOTBETCTBYIOIIUX TPAIUIMOHHBIM I[EHHOCTSM POCCHIMCKOTO  OOIIeCcTBa,



pacliupCHUC KU3HCHHOI'O OIIbITa W OIIbITa ACATCIBHOCTU B IPOLCCCC pCain3alliid OCHOBHBIX
HaHpaBHCHI/Iﬁ BOCIIMTATEIILHOM JACATCIBHOCTHU, B TOM YHCJIC B 4aCTU:

1) rpaskIaHCKOT0 BOCIIUTAHMSA:

cOPMHUPOBAHHOCTh TPAKIAHCKOW IMO3WIUK OOy4aromierocss Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIEeCTBA;

OCO3HAaHUC CBOUX KOHCTUTYLHMOHHBIX IIpaB H O6$[321HHOCTCI>1, YBAXKCHHUEC 3aKOHaA U
IIPaBOIIOPSALIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH IEATEILHOCTH MPU CO3JaHUN YIeOHBIX MPOEKTOB,
peIICHUU y‘-IC6HI)IX M II0O3HABATCJIbHbBIX 3a/1a4, BBIIIOJTHCHU U OHMOJIOTUYECKUX SKCIICPUMCHTOB;,

CIIOCOOHOCTh  OMPENENSITh COOCTBEHHYIO TMO3HMIIMI0 TI0 OTHOIICHUIO K SIBICHUSAM
COBPEMEHHOM KU3HU U OOBICHSATH €€;

YMCHUEC YUUTBIBATH B CBOUX HeﬁCTBHﬂX HGO6XOI[I/IMOCTI) KOHCTPYKTHBHOTI'O
B3aI/IMO)I€I\/’ICTBI/I$[ J'IIOI[CfI C pa3HbIMHU Y6G)K,Z[6HI/I$IMI/I, KYJIbTYPHBIMHU HCHHOCTAMHU U COIMAJIbHBIM
MTOJIOKCHHUEM;

TOTOBHOCTb K COTPYAHHUUCCTBY B MPOHECCE COBMCCTHOI'O BBIMMOJIHCHUA y‘I€6HBIX,
IMO3HAaBATCJIbHBIX W HCCICAOBATCIIbCKUX 3aJiad, YBaXUTCIIBHOTO OTHOIICHUA K MHCHHUIO
OTITIOHEHTOB MPH 00CYKICHUU CIIOPHBIX BOIPOCOB OMOJIOTHIECKOTO COJICPIKAHUS;

TFOTOBHOCTh K T'YMAHUTApPHOW U BOJIOHTEPCKON EATEIBbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCHMCKON TPaKTAaHCKON MICHTUYHOCTH, MaTPUOTU3MA, YBAKEHUS
K CBOEMY HapoJay, YyBCTBA OTBETCTBEHHOCTH mepes PoauHOM, TOpIOCTH 3a CBOM Kpail, CBOIO
Ponuny, cBOM S3bIK U KyJIbTYpPY, MPOILIOE U HACTOSIIIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K NPHUPOJHOMY HACIEIUI0 W TNaMATHUKAM [PHUPOJIBI,
noctxkeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OILIGHMBATh BKJIAJl POCCUHCKHUX Y4YEHBIX B CTAHOBJIIGHUE U pPa3BUTHUE
OMOJIOTHH, TOHUMAaHUSI 3HAU€HUsI OMOJIOTHH B MIO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOT0 00IIeCTBa;

ujeiHast yoexx IEHHOCTb, TOTOBHOCTb K CITYKEHHIO U 3aiuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOA;

c(hOopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, STHUECKOTO TTOBEJCHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAllMI0 U MPUHUMATH OCO3HAHHBIE PEIICHHS], OPUECHTHPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B TOCTPOCHUE YCTOMYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJUTENSAM, CO3JAaHUI0 CEMbUM HA OCHOBE
OCO3HAHHOTO NPUHATUSA LEHHOCTEW CEMEMHOMN KU3HU B COOTBETCTBUU C TPALULIASIMU HApOJIOB
Poccuu;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYas 3CTETUKY OBbITa, HAYYHOI'O M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIICHHH;

MOHMMaHKE YMOIIMOHAIBHOTO BO3AEHCTBHS )KUBOM MIPUPOJIBI M €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIP&KEHHIO B PasHbIX BUJAX HCKYCCTBA, CTPEMJIEHHE IPOSBISATH
KauecTBa TBOPUYECKOM JINYHOCTH;



5) puznyeckoro  BocnuTaHusl, (OPMHPOBAHHUS  KYJbTYPbl  310POBbS H
3MOLMOHAJIBHOIO 0JIaronoJIy4us:

MOHUMAaHUE U pean3anus 310poBOro 1 06e301macHoro oopasa Ku3HH (310pOBOE MUTAHMUE,
COOIIIO/ICHNE TUTUEHUYECKUX TMPaBUII U HOPM, COATaHCUPOBAHHBIN PEXUM 3aHSATHHA U OT/AbIXA,
perynsipHasi (u3MuUecKash aKTUBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PH3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO;

[MOHMMaHHE LIEHHOCTH TMpaBWJl WHIUBUIYAIBHOTO M KOJUIEKTUBHOIO O€3011aCHOIO
MIOBE/ICHUS B CUTYaLUAX, YTPOXKAIOIIKX 30POBbIO U HKU3HU JIIOJIEH;

OCO3HAHUE TOCJIEICTBUN W HENPUITHSI BPEIHBIX NMPUBBIUEK (YIOTPEOIEHMS aIKOTOJIs,
HapKOTHUKOB, KYPEHHs);

6) TpPy/10BOr0 BOCIIUTAHUSI:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IIEHHOCTH MacTePCTBA, TPYI0JII00HE;

FOTOBHOCTb K  AKTUBHOM  JEATENBHOCTH  TEXHOJIOTMYECKOM UM COUUAIBHOMN
HaIpaBJIEHHOCTH, CMOCOOHOCTh WHHUIIMUPOBATH, IJIAHUPOBATH M CAMOCTOSTEIHLHO BBITIONHATH
TaKyIo JCSITeIIbHOCTD;

WHTEpPEC K Pa3IMYHbIM cdepaM MmpodhecCHOHATHHON NesSTETPHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOODP Oymymien mpodeccun u peann30oBbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHHIO M caMOOOpa30BaHHUIO Ha MPOTSHKEHUU Beel
KU3HU;

7) 3K0JIOTHYECKOT0 BOCTIUTAHHUSI:

9KOJIOTMYECKH 11€JIeCO00pa3HOe OTHOIIEHNE K MPUPOJIE KaK HCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAHUS,

MOBBIIIEHUE YPOBHS HSKOJIOTUYECKOM KYNbTYpbl: MPUOOpETEHHE OMbITa MJIAHUPOBAHUS
ITOCTYIKOB U OLICHKU UX BO3MOKHBIX MOCIEACTBUMN VISl OKPYKArOLIEH Cpeibl;

OCO3HAaHHKE TTI00aJIHHOrO XapaKkTepa SKOJIOTrHUYEeCKUX MPOOIeM U MyTel UX pelIeHHUs;

CIOCOOHOCTH MCIOJIB30BaTh MPHOOpETaeMble IPU U3YUEHUH OUOJIOTHH 3HAHUS U YMEHHUS
IIpU pEIICHUU MPOOJEM, CBSI3aHHBIX C PAlMOHAIBHBIM MPUPOJOIOJIB30BaHUEM (COOIIOIeHUE
MpaBUJI TIOBEACHUS B IPUPOJE, HAINPABICHHBIX HAa COXPAaHEHHE PABHOBECHUS B 3KOCHCTEMaX,
OXpaHy BHJIOB, SKOCUCTEM, OHOCheEpPHI);

AKTUBHOE HENpUATHE NCHCTBUMN, MPUHOCALIMX BpEJ OKpYXKaroued NpUpOJHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOIArONPHUATHBIE HKOJIOTMYECKUE TMOCIEACTBHS MPEIIPUHUMAEMbIX
JICVCTBUN U IPEJOTBPAIIAThH HUX;

HaJu4yue pPa3BUTOIO 3KOJOTMYECKOIO MBbILIJICHUS, SKOJOTMYECKON KYJIbTYpPbI, OIBITA
NESATEIBbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUSI pPYKOBOJCTBOBATHCS HMU B
[I03HABATEIbHOM, KOMMYHHMKAaTUBHOW W COLMAJIbHOM IIPAaKTUKE, TOTOBHOCTU K Y4YacTUIO B
MPAKTUYECKOU JIEATETbHOCTH SKOJIOTMYECKON HAPaBIEHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMSI:

C(OPMHUPOBAHHOCTE MHUPOBO33PEHUs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSL HAayKl M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOTO Ha JUaNore KyibTyp,
CIOCOOCTBYIOIIETO0 OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEPUICHCTBOBAHUE SI3IKOBOM 1 UNTATENIBCKOM KyJIBTYpPbI KaK CpPEJICTBA B3aUMOJIEHCTBUS
MEX]Ty JIIOJIbMH U MTO3HAHUS MHPA;

MOHUMaHHUe crneuu(puKd OHONOTUU KaK HayKd, OCO3HaHHs €€ posid B (OPMHPOBAHUHU
palMoOHATFHOTO HAYYHOI'O MBIIIJICHUS, CO3JJAaHUN LIEJIOCTHOTO MPEACTABICHHUs 00 OKpYyKaroIieM



MUpEe KaKk O €JUHCTBE MpPHUPOJbI, YeJoBeKa U oO0mecTBa, B TMO3HAHWUU NPUPOIHBIX
3aKOHOMEPHOCTEH U peIIeHUH MTPOoOIeM COXpaHEHHS TPUPOTHOTO PaBHOBECHS;

yOSKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JUISI COBPEMEHHOM LUBMIIM3ALUU: 00eCIedeHHs
HOBOTO YPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3JIaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTHUH, CIIOCOOHBIX
pelarb pecypcHble NpooOaeMbl pa3BUTUS YEJIOBEUECTBA, MIOUCKA MyTEH BbIXOJA U3 IN100ATBbHBIX
9KOJIOTMYECKUX NIPOo0sIeM U o0ecreueHus nepexoia K ycToH4MBOMY Pa3BUTHUIO, PAllUOHATIBHOMY
MCTIOJIb30BAHUIO IPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJYYEHUHM OMOJOTMYECKUX 3HAHUI B LEJSX MOBBILIEHUs 00Ien
KYJIbTYpPbl, €CT€CTBEHHO-HAyYHOM TIpPaMOTHOCTH, KaK COCTaBHOM YacTU (YHKIHOHAIbHON
IpaMOTHOCTH 00ydaromuxcs, GopMupyemMoil py U3y4eHUH OMOJIOTHH;

IIOHUMAaHHE CYIIHOCTH METOJOB IIO3HAHMs, HCIOJIb3YEMBIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4YaeMble 3HAHUS JUIsl aHajau3a U OOBSCHEHWS SBJICHUN
OKPY)KAIOILIEr0 MHUpPa M MPOUCXOJSIINX B HEM HM3MEHEHUH, yMEHUE Jienarb OOOCHOBAHHBIE
3aKJIIOUEHUSI HAa OCHOBE HAy4yHBIX (PAKTOB M MMEIOIIMXCS JaHHBIX C LENbI0 IMOJyYeHUS
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO MCIOJIb30BaTh OHOJOIMYECKUE 3HAHUSA JUIl PEIICHUS
po0JieM B peasIbHbIX )KU3HEHHBIX CUTYaLUsX;

OCO3HaHUE LIEHHOCTH HAyYHOU JESATEIBHOCTH, TOTOBHOCTh OCYILECTBIIATh IPOEKTHYIO U
HCCIIEA0BATENBCKYIO AESITENIbHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO M €aMOOOPAa30BaHUIO, K
aKTUBHOMY TIIOJYYEHHIO HOBBIX 3HAaHUN 1O OHOJOTUUM B COOTBETCTBHUH C >KU3HEHHBIMHU
MOTPEOHOCTSAMHU.

METAIPEJMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3ynbTaThl OCBOCHHUS yueOHOTro mnpeamMera «buosjorusy BKIIOYAIOT:
3HaYUMble JUId  (OPMHpPOBAHHS MHMPOBO33PEHHS  OOYYAIOIIMXCS  MEXKIUCHUIUITMHAPHBIC
(MexTnpeaAMeTHbIE) OOLIEHAYYHbIE TOHATHS, OTPAXKAIOIINE HEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(uKy MEeTOJ0B MO3HAHHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUs,
SIBJICHUE, MPOLECC, CUCTeMa, Hay4yHbIM (aKT, MPUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopHUsl, UCCIeJOBaHUEe, HAOIIOJCHIE, M3MEPEHUE, SKCIEPUMEHT M JPYTUX), YHHBEpCaIbHbIC
yueOHble JeicTBUS (IMO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISITHUBHBIC), 00ECIEUrBAOIINE
¢dbopmupoBanre (YHKIHOHAIBHONW I'PAaMOTHOCTH M COLIMAJIBHOW KOMIIETEHIIMU OOydarouIuxcs,
CIIOCOOHOCTh oOyuarouxcs UCII0JIb30BaTh OCBOCHHBIE MEXIUCHIUIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHBEpCajbHble YdeOHBbIE [EHCTBUS B IO3HABATENbHOU U
COLIMANILHOM MPAKTHKE.

MetanpeaMeTHble pe3ylbTaThl OCBOCHHUS MPOTPaMMbl CpeIHEro oOIero oopazoBaHUs
JOJIKHBI OTPAXKATh:

OBJ1ajieHNe YHUBEPCAJIbHBIMHU Y4eOHbIMH NO3HABATEIbHBIMH 1CHCTBUSIMM:

1) 6a30Bble JJOTHYECKHE TeHCTBHSI:

CaMOCTOSTENIbHO (OPMYIUPOBATh M AKTyaIM3UpOBaTh MpoOIeMy, paccMarpuBaTh e
BCECTOPOHHE;

UCIOJb30BaTh NPU OCBOEHUHM 3HAHUM MpPHUEMBI JIOTHYECKOTO MBIIJICHUs (aHalu3a,
CHHTE€3a, CpaBHEHMA, KiIacCUPHUKAIMM, OOOOIIEHHs), pPaCKpbIBAThb CMBICHT OHOJIOTMYECKHX
MOHATUH (BBIIENATH UX XapaKTEePHbIE MPU3HAKHU, YCTAHABJINUBATH CBSI3U C JPYTUMHU MOHATUSAMH);

ONPENEIATh LENN JEATENbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUHM HUX JOCTH)KECHUS,
COOTHOCHTB PE3YJIbTATHI ACATEIbHOCTHU C MIOCTABICHHBIMU LIENSMU;



UCIOJb30BaTh OMOJIOTUYECKHE TMOHATUS IS OObsICHEHHUS (AaKTOB U SIBICHHH >KUBOU
MIPUPOIBL;

CTPOMTH JIOTUYECKHE PACCYXKAEHUS (MHIYKTUBHBIC, JEAYKTHUBHBIC, [0 AaHAJOIHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PACCMATPUBACMBIX SIBJICHUSX, (POPMYINPOBATH
BBIBO/IBI M 3AKJIFOYCHHUS;

MPUMEHSTh CXeMHO-MOJICTIbHBIE CPEJICTBA /ISl TIPE/ICTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOIICHUA B M3Y4aeMBIX OMOJIOTHYECKUX OOBEKTaX, a TaKXkKe MPOTUBOPEUYHMH Pa3HOTO pPOJa,
BBISIBJICHHBIX B PA3JIMYHBIX MHPOPMAITMOHHBIX HCTOYHHUKAX;

pa3pabaTbIBaTh IJIaH PEHICHUS MPOOIEMBI C YIETOM aHAJIN3a UMEIOLINXCS MaTepHUaTbHBIX
Y HEMaTepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JESTEIBHOCTh, OICHWBATH COOTBETCTBUE PE3YNIBTATOB IEIISM,
OIICHUBATh PUCKH MOCIIEICTBUN e TETHLHOCTH,

KOOPAMHUPOBAaTh M BBINIOJHATH pabOTy B YCIOBUSIX pPEaTbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJCHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIJICHUE TPU PEIISHUH KU3HEHHBIX TTPOOIeM.

2) 6a30BbIe HCCIEI0BATELCKHE €l CTBUS:

BJIQJICTh HABBIKAMHU Y4eOHO-HCCIIC0BATEIHCKOW U MPOCKTHOW JACSITeILHOCTH, HABBIKAMH
paspenieHns mpooyeM, CoCOOHOCTRI0O H TOTOBHOCTHIO K CAMOCTOSTEILHOMY MOWUCKY METOJIOB
PEIICHUA MPAKTUYCCKUX 3aaa4, MIPUMEHCHUIO PA3JIMYHBbIX MECTOAO0B IMMO3HAHUSA,

HCIIOJIB30BAaTh PAa3JIMYHBIC BUABI ACATCIIBHOCTH IO IIOJIYYCHHMIO HOBOTO 3HAHMUA, €TI0
MHTEpIpEeTAINH, MPeoOpa30BaHUI0 M NMPUMEHEHUIO B Y4EOHBIX CUTyallMsIX, B TOM 4YHCJE MpU
CO3/IaHUH Y4EOHBIX M COIMATBHBIX TIPOCKTOB;

(dbopMUpPOBaTh HAYYHBII THI MBIIUICHHS], BJIaJICTh HAYYHONH TEPMHUHOJIOTHUEH, KITFOYEBBIMHU
MOHATUSMHU B METOJIAMU;

CTaBUTh W (OPMYJIUPOBATH COOCTBEHHBIE 3aJa4ll B 0OpPa30BATEIbHOW NEATEIHLHOCTH H
KU3HCHHBIX CUTYaIUsIX;

BBISIBJISITh TIPUYMHHO-CJICJICTBEHHBIC CBS3M W aKTYaJIIM3MPOBATh 3ajady, BBIIBUTATH
THIIOTE3Y €€ PeIICHHUs, HAXOAUTh apIYMEHTBI JUIs JIOKa3aTelIbCTBA CBOMX YTBEPIKICHHIA, 33/1aBaTh
napamMeTpbl U KPUTEPHH PEIICHHUS;

aHAM3UPOBATh TIOJIYYCHHBIE B XOJAC pCIICHHS 3a/aud Pe3yIbTaThl, KPUTHUECKH
OIICHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

JIaBaTh OIICHKY HOBBIM CHTYaIlUsIM, OIICHUBAThH TIPHOOPETEHHBIH OTIBIT,

OCYIIECTBIISITh IEJICHANPABICHHBIA MOUCK IEPEHOCA CPEJICTB U CIOCOOOB JICHCTBHS B
po(heCCHOHATBLHYIO CPEY;

yMETh TEPEHOCHTh 3HAaHUS B I[IO3HABATEIBHYI M  IPAKTHYECKYH  OO0JIacTH
KHU3HEIEATCILHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEAMETHBIX 00JIaCTeiH;

BBIJIBUTaTh HOBBIC WJCH, INpEIaraTb OPHUTHHAJBHBIC TOJXOJbI M PEIICHUsSl, CTaBUTh
poOJIeMBbI ¥ 3a]1a4H, JIOTYCKAKIIUE aJIbTCPHATUBHBIC PEIICHHUS.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHKAX MH(pOpMAIMU (TeKcTe yueOHOTo nocodus,
Hay4YHO-TIONYJISIPHON JIUTEepaType, OMOJIOTHYECKUX CIOBApsIX U CIPaBOYHHMKAX, KOMIIbIOTEPHBIX
0a3ax JaHHBIX, B VHTepHeTe), aHAIM3UPOBaThb HH(POPMALMUIO Pa3IUYHBIX BHJIOB U (opM
MPEJCTaBICHUS, KPUTUUECKU OLIEHUBATh €€ I0CTOBEPHOCTh M HEMPOTUBOPEUUBOCTbD;

(dbopMynupoBaTh 3ampockl M MPUMEHATH pa3IMYHbIE METOJbI MpPU TOUCKE U O0TOOpe
Ouonornyeckoit nHpopMaIu, He0OX0IMMOH /7Sl BHIIOJTHEHUS YUeOHBIX 3a1a4;

npuoOpeTaTh OMBIT MCHOJb30BaHUS WHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpILEHCTBOBATH KYJIbTYpPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX TTOUCKOBBIX CHCTEM;



CaMOCTOSITEJIbHO BBIOMPATh ONTHMAJIbHYIO (OPMY TPEACTaBICHUS OUOJIOTHYECKOM
nHpopManuu (CxeMbl, rpaduKu, TuarpaMMbl, TaOIHIbI, PUCYHKU U IPYTOE);

UCIOJb30BaTh HAYYHBIH S3bIK B KAueCTBE CPEACTBA MpH paboTe C OHOJIOTHYECKOM
uHpopManrell: TPUMEHATh XUMHUECKUE, (PU3MUECKHE M MAaTEMaTHYeCKHE 3HAKH M CHMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKIATYpPy, WCIOIB30BaTh M MPeoOpa3OBBIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

BIIQJICTh HAaBBIKAMHM pACIO3HaBaHWs W 3alIUThl WHGOpManuu, HHOOPMAIIMOHHON
0€30IMaCHOCTH JTMYHOCTH.

OBj1a/ieHNe YHUBEPCATbHBIMU KOMMYHHUKATHBHBIMH JIefiCTBUSIMH:

1) odmenme:

OCYIICCTBJIAATD KOMMYHUKAIIUU BO BCECX C(i)ean JKU3HH, aKTUBHO Y4aCTBOBATh B AHUAJIOTC
WIH JUCKYCCHH TI0 CYIIECTBY OOCYXIaeMON TeMbl (YyMEHHE 3a1aBaTh BOIMPOCHI, BHICKA3BIBATH
CYXKACHHUA OTHOCHUTCIIbHO BBIIIOJHCHUSA Hpe)maraeMOf/'I 3ala4yv, YYUTBIBATb HMHTCPEChI U
COTJIaCOBAHHOCTD MO3UIUI APYIMX YYACTHUKOB JMAJIOTa WIN JUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIC CPENCTBA OOIICHMS, MOHMMATh 3HAYECHHE COIUATBHBIX
3HAKOB, IPCANOCBIJIOK BO3SHUKHOBCHUSA KOH(l)J'H/IKTHBIX CHTyaHHfI, YMETH CMATYATh KOH(i).]'H/IKTI)I )51
BECTH MTEPETOBOPHI;

BJIAJICTEG pa3IMYHbIMU criocobamu O6HI€HI/I$I n B3aHMOHeﬁCTBHﬂ, IMOHUMAaTb HaMCPCHUA
JPYTUX JIIOJIed, IPOSBIATh YBAKUTEIBHOE OTHOIIEHHWE K COOECeTHUKY U B KOPPEKTHOM (popme
(bOpMyYITMPOBATH CBOM BO3PAKEHUS;

Pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOKO TOYKY 3PEHHUSI C HCIIOJB30BAHUEM SI3BIKOBBIX
CPEZICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh W HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W WHIUBUAYaTbHON paOOTHI MPU
perieHur OMOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MTPUMEHEHHUS TPYIIOBBIX
(dbopM B3aUMOICHCTBUS TP PEIICHUH y4eOHOH 3a1auu;

BBIOMPATh TEMAaTHUKy M METOJIbI COBMECTHBIX JCHCTBUH C Y4ETOM OOIIMX MHTEPECOB U
BO3MO’KHOCTEH Ka)KIOTO YWiICHA KOJUICKTHBA;

MPUHUMATh LEIH COBMECTHOW JICATEIIbHOCTH, OPraHHW30BBIBATH W KOOPJMHHPOBATH
JEWCTBUS 110 €€ JOCTIKEHHUIO: COCTABIISITh TUIaH JICUCTBUH, pacpeesTh POJIH C y4ETOM MHEHHNA
YYACTHHUKOB, OOCY)KJaTh PE3yIbTaThl COBMECTHOU PaOOTHI,

OIICHUBATh KAUYECTBO CBOETO BKJIAJIa U KAXKIOTO YUaCTHHKA KOMaH/Ibl B OOIIUN pe3yJbTar
0 pa3padOTaHHBIM KPUTEPHUSIM;

npejyiarath HOBBIC MPOEKTHI, OLECHUBATh WJCU C MO3WIUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYCCKON 3HAUMMOCTH;

OCYIIECTBIISITh TMO3UTHBHOE CTPATErHYECKOE IIOBEJCHUE B Pa3IMYHBIX CHUTYAIUsAX,
MPOSIBJISITH TBOPYECTBO U BOOOPaKEHHE, ObITh MHUIIMATUBHBIM.

OBJiajieHNe YHUBEPCATbHBIMH PEryJITHBHBIMH JeiiCTBUSIMU:

1) camoopranu3anms:

UCIIOJIb30BaTh OWOJOTMYECKHUE 3HAHUS [UIS BBIABJICHHUS MPOOJEM U WX PEIICHUS B
KM3HEHHBIX M YIEOHBIX CHTYAIHSIX;

BBIOMpATh Ha OCHOBE OHOJIOTHYECKMX 3HAHUH 1IEJIEBBIE U CMBICIIOBBIC YCTAHOBKH B CBOMX
JEHUCTBHUSAX W TOCTYNKAX MO OTHOIIECHHWIO K YXHBOHM MPUPOJE, CBOEMY 3I0POBBIO U 3J0POBBIO
OKPY)KaIOIINX;



CaMOCTOSITEJIBHO OCYLIECTBIISATh [103HABATEIbHYIO JESATEIBHOCTh, BBISBIATH HPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 0Opa30BaTEIILHON JEATEIHHOCTH U
YKU3HEHHBIX CUTYalUsIX;

CaMOCTOSITEIIBHO COCTABJIATh IUIAH PEUICHUS MPOOIEMBI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTECHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOUYTEHUI;

JIeTIaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

crocoOCTBOBATH (POPMUPOBAHUIO M TIPOSIBICHUIO ITUPOKON PYIAUIINU B PA3HBIX 00JIaCTAX
3HAHMH, TOCTOSHHO NOBBILIATh CBOM 00pa30BaTENbHBIN U KyJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JAaBaTb OLCHKY HOBBLIM CHUTyallUsIM, BHOCHUTb KOPPEKTUBLI B ACATCIbHOCTb, OLICHHWBATH
COOTBETCTBHE PE3YJIBTATOB LIEIISIM;

BJIJIETh HaBbIKaMU MIO3HABATENbHOM pedIeKCH KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUI
1 MBICJIIMTCIIBHBIX MTPOLECCOB, UX PE3YJIILTATOB U OCHOBaHI/II\/'I, HUCIIOJIBb30BaTh HpI/IéMI)I pe(i)HeKCI/II/I
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHHUS;

YMETH OLCHHUBATH PUCKHU U CBOCBPEMCHHO IMMPUHUMATDH PCHICHUS 110 UX CHUXKCHUIO,

IIPUHUMATh MOTHUBBI U aQPT'YMEHTBI IPYTUX IIPU aHAJIA3E PE3YIIbTATOB JIESITEIbHOCTH;

3) npuHsATHE CE0N M APYTHX:

MPUHUMATH €051, TOHUMAasi CBOM HEJOCTATKU M JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHAIU3€ Pe3yJbTaTOB JIESTEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYrUX HA OLINOKY;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UILUH JIPYTOro YeJIoBeKa.

INPEAMETHBIE PE3YJIBTATbBI

[TpenmetHbie pe3ynbTaThl 0cBoeHUs nporpaMMbel COO no Guosioruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crenuuueckue s yyeOHoro mpeaMera «buonorus» HaydHble 3HAHUS, YMEHUS H
CIIOCOOBI nencTBHUI o OCBOCHHIO, UHTEPIPETAlUH
U TIpeoOpa30BaHMIO 3HAHUMN, BU/IBI ICSTEIBHOCTH I10 TTOJyYEHUIO HOBOTO 3HAHUS M IPUMEHEHHIO
3HAHWW B Pa3JIMYHBIX YYCOHBIX CUTyalMiX, a TAKKe B PEAbHBIX JKU3HEHHBIX CHTYaIHAX,
CBSI3aHHBIX ¢ OwWosorueil. B mporpamme mpeaMeTHbIE pe3yibTaThl MPEICTABICHBI 10 TOJaM
oOyueHusl.

IIpenmeTHble  pe3ynbTaTbl  OCBOGHHMs  ydyeOHoro mnpeamera «buonorus» ¢ 10
Knacce JOJDKHBI OTpaXaTh:

c(OPMHUPOBAHHOCTh 3HAHUN O MECTe M POJIM OMOJOTMHM B CHCTEME HAyYHOTO 3HAHMS
€CTECTBEHHbBIX HAayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
Hay4YHOTO MHUPOBO33PEHHUs, O BKJIA/le POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6nonoruu, PyHKIMOHAIBHONW T'PAaMOTHOCTH YeJIOBEKa ISl PELIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATh COJIEpKaHUe OMOJOTMYECKMX TEPMUHOB M MOHSATUN: KU3Hb, KIETKA,
opranu3sM, MeTadou3M (0OMEH BEIIECTB U ITPEBpAIleHHE SHEPTUH ), TOMEOCTa3 (CaMOperyIsnus),
YPOBHEBas ~ OpraHu3alsl  KUBBIX  CHCTEM, CaMOBOCHpPOM3BEAEHHE  (PermpoayKIHs),
HACJIEACTBEHHOCTh, U3MEHUUBOCTD, POCT U Pa3BUTHE;

yMEHHUE u3JaraTb OMOJIOTHUYECKHE TEOpHM (KJIETOYHAas, XPOMOCOMHas, MYTaIl[MOHHa,
LEHTpaJIbHas J0rMa MOJIEKyJIsipHOM Ouonorum), 3akoHsl (I'. Mennens, T.Moprana, H.



W. BaBwiioBa) u yueHus (0 IEHTPaxX MHOTOOOpa3us ¥ MPOUCXOKICHHUS KyIbTYpPHBIX pacTeHuid H.
. BaBusoBa), onpeaensTh TPaHULbl UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHHUE BIJIAZIETh METOJAaMH HAYYHOTO TO3HAaHUs B OMOJOTMM: HAOIIOACHUE M ONHCAHUE
KUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUMN, OpraHM3alUsi U IPOBEACHHUE OHOJIOTHYECKOrO
9KCIEPUMEHTA, BBIJBM)KECHUE TUIIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXIY HCCIENyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJyYEHHBIX PpEe3Yy/lbTaTOB, HCIOJb30BAaHHBIX HAyYHBIX IOHATHUH,
TEOPU U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIb HA OCHOBAHUU MOJIY4YEHHbBIX PE3YJIbTATOB;

YMEHHE BbLAEIATH CYILECTBEHHbIE NPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKApHUOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OMEHA BEIIECTB U
MPEBpAILEHUs] PHEPTUU B KIETKE, (OTOCHHTE3a, IUIACTUYECKOTO M JHEPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHUS, PA3MHOXKEHUS, UHAUBHUAYAJIbHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

YMEHHE NMPUMEHSATH MMOTYYEHHbIE 3HAHUS ISl OOBSICHEHUS! OMOJIOTMYECKUX MPOLIECCOB U
SIBIICHUH, JJIs1 IPUHATHS IPAKTUUECKUX PEIIEHUI B TIOBCETHEBHOM KU3HHU C LENbI0 00ecrieueHus
0€30MaCHOCTH CBOEr0 3JI0POBbS U 3J0POBbSl OKPYXKAIOIIMX JIIOAEH, COOIOJEHHUS HOPM
IPaMOTHOTO TMOBEJACHMUSI B OKpYXKAIOIIEH MNPUPOAHON Cpelle, NOHMMaHuE HeoOXOIUMOCTU
HCIOJIb30BAHUS TOCTHKEHUI COBPEMEHHOM OMOJIOTMM U OMOTEXHOJIOTMH sl pallMOHAIbHOTO
MIPUPO/IOTIOJIL30BAHNUS;

YMEHHE peliaTh JJIEMEHTapHbIE TE€HETHYeCKHe 3aJayd Ha MOHO- M JUTHOpHAHOE
CKpeIllMBaHME, CLEIUIEHHOE Hacle0BaHNE, COCTABISATh CXEMbl MOHOTUOPHUIHOTO CKPEUIMBAHUS
JUIS TIpe/ICKa3aHus HacleA0BaHUs IPU3HAKOB y OPraHU3MOB;

YMEHHE BBINOJHATE JJAOOpaTOpHbIE U MpPaKTUYECKUE pabOThl, COONI0IaTh MpaBuia MpH
paboTe ¢ yueOHBIM U JJa00PaTOPHBIM 000PYIOBAHHUEM;

YMEHHME KPUTHYECKH OIICHMBAThb W HHTEPIPETUPOBATh MHGOPMAIMIO OHOJIOrMYECKOro
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX HUCTOYHUKOB (CpeicTBa
MaccoBOM MH(pOpMAIMK, HAyYHO-TIOMYJSPHbIE MaTepHalibl), STUYECKUE ACIIEKThl COBPEMEHHBIX
UCCIeI0OBaHUM B OMOJIOTUH, MEIULIMHE, OMOTEXHOJIOTHH;

yMEHHE CO37aBaTh COOCTBEHHBIC IMCHMEHHBIC UM YCTHBIE COOOIIEHHs, 00001Ias
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, T'PAMOTHO HCIOJIb30BaTh
MTOHSATUUHBIN anmapat OHOJIOTHH.

[IpeameTHbie  pe3yabTaThl  OCBOCHHS  ydeOHoro mpeamera «buwomorwmsi» ¢ 11
KJlacce TOJKHBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE W POJIM OMOJIOTUU B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOU €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouonoruu, GyHKIIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl PEIIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATh CO/IEP:KaHe OMOJIOTUYECKUX TEPMUHOB U MIOHSATHI: BUI, OMYJISLUSA,
reHo(OoH, HBOJNIONMS, [BUXKYIIME CUJIbl  ((aKTOpbI) SBOJIONHUH, MPUCIOCOOICHHOCTh
OpraHM3MOB, BHJ000pa3oBaHME, DSKOJOTHYecKue (HAKTOPbI, HSKOCHUCTEMa, MPOAYICHTHI,
KOHCYMEHTBI, peJlyLIeHThI, LIeTIH MUTaHMs], FKOJOrHYecKas mupaMua, OMoreoreHos, ouochepa;

yMEHHE Wu3jiaraTb OWOJOruYeckue Teopun (dBojronMoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOpHUs HBOJIOIMH), 3aKOHbI M 3aKOHOMEPHOCTH (3apopliieBoro cxoacrsa K.
M. bapa, yepenoBaHus INIaBHBIX HampasieHui u nyrer ssosmonnu A. H. CeBeproBa, yueHus o
o6uocdepe B. . BepHazackoro), onpenensats IpaHULbl UX TPUMEHUMOCTH K KHUBBIM CHCTEMAaM;

YMEHHUE BIJIAZIETh METOJaMHU HAy4YHOTO MO3HaHMs B OMOJOTMU: HAOJIIOJICHUE U ONUCaHHe
KHUBBIX CHCTEM, TPOLIECCOB M SIBJICHUM, OpraHM3alus W MPOBEJCHHE OHOJIOTHYECKOTro
OKCIEPUMEHTA, BBIJBM)KCHHE TMIIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXAY HCCIEIYyEMbIMU
BEJIMYUHAMH, OOBSCHEHHE IOIYYEHHBIX PE3YyJIbTAaTOB, HCIIOJBb30BAHHBIX HAYYHBIX IOHSITHI,
TEOPUI U 3aKOHOB, YMEHHUE JIEJIaTh BBIBOJIbI HA OCHOBAHUH ITOJIYYE€HHBIX PE3YyJIbTaTOB;



YMEHUE BBIJICIATH CYLIECTBEHHBIEC TPU3HAKU CTPOCHUS OMOJIOTHYECKUX 00BEKTOB: BUIOB,
MOMYJISIUM, TPOAYLIEHTOB, KOHCYMEHTOB, pEAYLIEHTOB, OHOTEOLIEHO30B M 3KOCHCTEM,
0COOEHHOCTH  TPOIECCOB:  HACIEACTBEHHONW  HM3MEHUMBOCTH, €CTECTBEHHOrO  0TOOpa,
BUJI000pa30BaHus], MPUCIIOCOOIECHHOCTH OPraHU3MOB, ACUCTBHS SKOJIOTMYECKHX (aKTOPOB Ha
OpraHHu3MBbl, IEPEHOCA BEIIECTB U IIOTOKA 3HEPTUU B 3KOCUCTEMAX, aHTPOIIOI'€HHBIX U3MEHEHUH B
9KOCUCTEMAX CBOEH MECTHOCTH, KPYrOBOpPOTa BEUIECTB U OHMOr€OXMMHYECKHX LUKIOB B
ouocdepe;

YMEHHE MIPUMEHSTH MOJIyY€HHbIE 3HAHUS Ui OOBSICHEHUS] OMOJIOTUYECKUX IPOLIECCOB U
SIBIICHUH, JJIs1 IPUHATHS IPAKTUYECKUX PELICHUI B TIOBCETHEBHOM KU3HHU C LENbI0 00ecrieueHus
0€30MaCHOCTH CBOEr0 3JI0POBbS U 3J0POBbsl OKPYXAIOIIMX JIIOAEH, COOJIIOIEHUS HOPM
IrPaMOTHOTO IOBEJCHUSI B OKpY)KAIOLIEH MNPUPOAHON cpelle, NOHMMaHuE HeoOXOIUMOCTU
HCII0JIb30BAHUS JOCTUKEHUH COBPEMEHHOI ouonoruu JUIs paloHaIbHOIO
MIPUPO/I0TI0JIL30BAHNUS;

YMEHHE peulaTh dJIEMEHTapHble OMOJOrMYEcKHEe 33Jayd, COCTABIIATh CXEMbl IepeHoca
BEIIECTB M SHEPTUHU B IKOcHcTeMax (LeNH MUTaHus);

YMEHHE BBINOJIHATH Ja00paTOpHbIE U MpaKTU4YecKue paboThl, cOOMI0aTh MpaBuia MpU
paboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHME KPUTHYECKH OIICHMBAThb W HHTEPIPETUPOBaTh MH(GOPMAIUIO OHOJIOrHYECKOTrO
COJIep’KaHus, BKIIIOYAIOUIYIO TICEBJOHAy4YHbI€ 3HAHMSI U3 Pa3IMYHBIX HMCTOYHUKOB (CpelacTBa
MaccoBOM HMH(OpManMK, HAYyYHO-TIONMYJISPHbIE MaTepuaibl), paccMaTpuBaTh TIJI0OATbHBIE
9KOJIOTMYECcKHEe MPoOIeMbl COBPEMEHHOCTH, (OPMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3UILHUIO;

yMEHHE CO37aBaTh COOCTBEHHBIE TIHMCHMEHHBIE M YCTHBIE COOOIIeHus, o00o0mas
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, T'PAMOTHO HCIOJIb30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH.
TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
No HaunmeHnoBanue pa3iesoB U T€M IPOTrpaMMBbl KommuectBo yacos
n/m Beero|  KoHTposbHble I[IpakTuueckue
padoThI paboThI
1 buonorus kak Hayka 2 0.5
2 JKuBbIe cUCTEMBI U UX OpraHu3aIus 1
3 XHUMHYECKUH COCTAB M CTPOCHHUE KIIETKH 8 1
4 JKusHenesTenbHOCTh KIIETKU 6
5 Pa3mHOKeHNe 1 HHANBUAYAIbHOE Pa3BUTHE 5 1
OpraHU3MOB
6 HacnencTBeHHOCTS U U3MEHUYUBOCTD 8 1.5
OpraHU3MOB
7 Cenekuusi opranu3MoB. OCHOBBI 3
OHMOTEXHOIOTHHI
8 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 34 0 4
[TPOTPAMME
11 KJIACC
Ne HauMmenoBaHnue paszienoB u Tem KomanuecTBo yacos
n/m HpOrpamMMel Bceero KoHnTtponsHbie [TpakTudeckue
paboThI paboThI
1 DBOJIIOIMOHHA OHOJIOTHS 9 1
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Ne HanmenoBanue pa3nennos u TeM KomnyecTBo 4yacos
n/n IIpOrpaMMBt Beero|  KourponbHbie [IpakTHYECKHE
paboThI paboThI
2 Bo3HUKHOBEHME U Pa3BUTHUE KU3HU Ha 9 0.5
3emiie

3 Opranu3Mbl U OKpyKaromias cpeia 5 1

4 Coo01mecTBa 1 HKOJIOTHUECKUE CUCTEMBI 9

5 PeszepBHoe Bpemst 2

OBLIEE KOJIMYECTBO YACOB I10 34 2.5

[MPOI'PAMME

MNOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

Ne Tema ypoxka KomnuecTBo 4yacoB
n/n KonTponsnsie | IIpakTnueckne
paboThI paboThI

1 |Buomorus B cuctemMe HayK

2 |Meropl TO3HAHUS )KUBOH TpHpOIbL. [IpakTideckas 0.5
pabota Ne 1 «Vcrnonb30BaHne pa3InYHbIX METOA0B IIPH
U3y4EHHH OMOJIOrMYECKUX OOBEKTOBY

3 |buonoruueckue cucTeMsl, MPOLECCHl U UX U3yUEHHE

4 | XuMHYECKHI COCTaB KJIETKU. Boga u MuUHEpalbHbIE COMU

5 |Bbenku. CocraB u cTpoeHHE OEIKOB

6 |®DepMeHTh — OMOJIOTUYECKUE KAaTAIU3aTOPbI. 0.5
JlaGopaTtopnas pabota Ne 1 «M3yueHue KaTaauTHIECKON
aKTUBHOCTH (pEepMEHTOB (Ha MPUMEPE aMUIIa3bl U
KaTaJias3bl)»

7 | YraeBonsl JInnuast

8 |Hyxieunosbie kucnotsl. ATD

9 |Hcropus u MeTopl U3ydeHus kieTku. Kinerounas teopus

10 |[KrneTka kak 1esocTHas )KUBasi cCUCTEMa

11 |CrpoeHnue sykapruoTudeckoit kietku. JlaboparopHas 0.5
pabota Ne 2 «/3ydeHne CTpoeHus KJIETOK pacTeHUH,
KHUBOTHBIX, TPHOOB M OaKTEPHii 10T MUKPOCKOIIOM Ha
TOTOBBIX MHUKpOIpenapaTax U UX OMHCAHUE

12 |OOGMmeH BelecTB WM META00TIU3M

13 |®orocunTe3. XeMOCHHTE3
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Ne Tema ypoxka KomunyecTBo 4yacos
n/n Bcero| Kourpossusie | ITpakTuueckue
paboThI paboThI
14 |Duepreruueckuii o0OMeH 1
15 |’Kusnennsrit ki kiuetku. [enenne kietku. MuTos. 1 0.5
Jlaboparopuas padota Ne 3 «Habnrogenne MuTo3a B
KJIETKaX KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX
MHUKpOTIpeIiapaTax»
16 |Buocunres Oenka. Peakuus MaTpuIHOTO CHHTE3a 1
17 |Tpaucnsuus — Ouocunres Oenka 1
18 |Heknerounsie popMbI KU3HH — BUPYCHI 1
19 |®opmbl pa3MHOKEHUS OPTAaHU3MOB 1
20 |Meiios 1
21 [OO6pazoBaHuE U pa3BUTHE TOJIOBBIX KJIETOK. 1 0.5
OmnonotBopenue. Jlaboparopras padota Ne 4 «M3ydeHue
CTpOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpenaparax»
22 |VamuBuayaapHOE Pa3BUTHE OPraHU3MOB 1
23 |I'enetnka — Hayka O HACJIEJCTBEHHOCTU U U3MeHUMBOCTH | 1
24 |3aKOHOMEpPHOCTH HACJICIOBAHUS ITPU3HAKOB. 1
MonorubpuaHoe CKpeluBaHue
25 |lurubGpumHoe cKpenuBanie. 3aKOH HE3aBUCUMOTO 1
HaCJIeIOBaHUS MPU3HAKOB
26 |CuerieHHOE HaclieJOBaHUE MTPU3HAKOB. JlabopaTtopHas 1 0.5
pabota Ne 5 «/3ydeHue pe3yabTaTOB MOHOTUOPUIHOTO U
JTUTUOPUIHOTO CKPELIUBAHUS Y AP030(UIIbI HAa TOTOBBIX
MUKpOTpernaparax»
27 |I'eneruka nmona. HacnenoBanue MpU3HAKOB, CIEMIeHHbIX ¢| 1
I0JIOM
28 |U3menunBocTh. HeHacnencrBeHHas H3MEHYNBOCTb. 1 0.5
JlaGopatopHas pabota Ne 6. M3yueHnue
MOAU(PHUKAITUOHHON U3MEHYUBOCTH, IOCTPOCHHE
BAapHUAIIMOHHOTO PsAJIa M BAPUAIIMOHHOMN KPUBOI
29 |HacnencrBenHas u3MeHUnBOCTh. JIJabopatopHast pabora Ne| 1 0.5
7. «AHanu3 MyTanui y 1po30(uisl Ha TOTOBBIX
MUKpOTIpernaparax»
30 |I'eneruka yenoBeka 1
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Ne Tema ypoxka KomunyecTBo 4yacos
n/n Bcero| Kourpossusie | ITpakTuueckue
paboThI paboThI

31 |PesepBHsIil ypok. O000IICHHE IO TEME 1
«HacnencTBeHHOCTh M HI3MEHYHBOCTh OPTaHU3MOBY

32 |Cenexius Kak HayKa U TPOIECC 1

33 |MeTobl U TOCTHIKEHHUS CENEKIIUHN PACTEHUH U )KUBOTHBIX 1

34 | BHOTEXHOJIOTHS KaK OTPACib MPOU3BOJICTBA 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4

11 KJIACC

Ne Tema ypoxka KommuecTBo 4acos
n/m Bceero| Konrponsnsie | ITpakTudec
paboThI paboThI

1 [DBomrouus U METOBI €€ U3YICHHS 1

2 |Hcropus pa3BUTHS TIPEICTABICHUN 00 YBOJTIOIAN 1

3 | Mukpo3BOIIIOIHS 1

4 |Tlomynsus Kak dJIeMEHTapHAas ¢AMHHUIA BUA W SBOJIOIIHH. 1 0.5
JlaGopaTtopHnas pabora Ne 1 «CpaBHEHHE BUOB TI0
MOP(}OJIOTHIECKOMY KPUTEPHIO)

5 | JIBmxkymue cuibl (3eMeHTapHbIe (DaKTOPBI) IBOTIOIUN 1

6 |EctectBenHsbIit 0T00p U ero GopmsI 1

7 | Pe3ynbTaThl SBOJIOLHH: MPUCIIOCOOIEHHOCTh OPTraHU3MOB U 1 0.5
BU000pa3oBanue. JlaboparopHas padota Ne 2 «Onmcanue
MPHUCIIOCOOJICHHOCTH OPraHu3Ma u €€ OTHOCUTEIIBHOTO
XapakTepa

8 |HampagiieHus ¥ MyTH MaKpO3BOJIFOIIUA 1

9 |HeoOpaTuMOCTh 3BOJIIOIIUN

10 |Mcropus xu3HU Ha 3eMiie U METO/Ibl €€ U3y4eHUs 1

11 |I'unoTe3sl MPOUCXOKACHUS )KU3HU Ha 3emIie

12 |Pa3BuTHe ®HU3HHU Ha 3eMiIe TI0 3paM U Ieprojam 1

13 | OcHoBHBIE ATAMbBI YBOJIOIUN PACTUTEIHHOTO U JKUBOTHOTO 1 0.5
mupa. [Ipaktudeckas padora Ne 1 «M3yueHne nckonaemsix
OCTaTKOB PACTEHUM U )KUBOTHBIX B KOJUICKITUSIX)

14 |CoBpemeHHas cucTeMa OpraHu4eckoro Mupa 1
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Ne Tema ypoxka KommuecTBo yacos
n/n Bcero| Kontponbnsie | IIpaktuuec
paboThI paboThI
15 [DBomrouus yenoBeka (aHTPOIMOTEHES) 1
16 |/IBmxymue cuisl (hakTOpbl) aHTPOTIOTEHE3a 1
17 |OcHOBHBIE CTaIUU HBOJIIOIIUU YEIIOBEKA 1
18 |YenoBeueckue pachkl ¥ MPUPOIHBIC aIalITAI[MH YEIOBEKa
19 |PesepBHEIi ypok. O000IICHHE TI0 TeMe «BO3HHUKHOBEHHE U 1
pa3BHUTHE KU3HU HA 3eMIIC»
20 |DOkoyorus Kak HayKa
21 |Cpensl oOMTaHHS U SKOJIOTHYECKHE (HaKTOPHI
22 | Abuotnueckue akropsl. JlaboparopHas padora Ne 3. 1 0.5
«Mopdomnorudyeckrie 0COOEHHOCTH PACTEHUH U3 Pa3HbIX MECT
oburtanus». Jlaboparopnas padora Ne 4. «BnusiHue cBeta Ha
POCT ¥ pa3BUTHE YEPEHKOB KOJICYCay
23 |buotnyeckue paxTOpHI 1
24 | DxoJIoTUYECKUE XapaKTepUCTHKHU nomynauuu. [Ipaktuueckas 1 0.5
pabota Ne 2 «IToacuér MIOTHOCTH MOMYJISAIUNA Pa3HBIX BUIOB
pacTeHum»
25 |Coo0mecTBa OpraHu3MoB — OHOIICHO3 1
26 | DKOJOTUYECKHE CUCTEMBI (IKOCUCTEMBI) 1
27 |OcHOBHBIE MMOKA3aTEIN IKOCUCTEMBI. DKOJIOTHICCKUE 1
nupamuel. CBoiicTBa s3kocucTeM. CyKieccust
28 |IIpupoaHbIE SKOCUCTEMBI 1
29 | AHTPOIIOTE€HHBIC SKOCHCTEMBI
30 |buocdepa — riobanbHas sKocHcTEMa 3eMITU 1
31 |3akoHOMEpPHOCTH CyIIEeCTBOBaHUS OHOChepsI 1
32 |YenoseuecTBO B 6buochepe 3emin 1
33 |CocyiiecTBOBaHUE MPUPOIBI U YETIOBEUECTBA
34 |PesepBublit ypok. O600meHne TeMbl «Coo0riecTa u 1
9KOJIOTHYECKHUE CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5

MPOBEPSEMBIE TPEGOBAHMSA K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT' PAMMBI
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10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsieMble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUsI OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHET0 001Iero 00pa30BaHUsI

CchopMupOBaHHOCTh 3HAHMII O MecTeé M poJu OWUOJIOTMHM B CHCTEME HAyYHOrO 3HAHUS
€CTCCTBEHHBIX HayK, B ()OPMUPOBAHUU COBPEMEHHOI €CTECTBEHHO-HAYYHOH KapTHHBI MHUDA
U HAy4YHOTO MHPOBO33PEHMS; O BKJIAA€ POCCUHCKUX U 3apyOeXHBIX Y4YEHBIX-OMOJOTOB B
pasBUTHE OMONOTHH; ()YHKIMOHAIBHON IPaMOTHOCTH UE€JIOBEKA AT PEIICHUS )KU3HEHHBIX 33121

YMeHHE PacKphIBaTh COJACP)KAHHE OWMOJOTMYECKUX TEPMUHOB M TOHITHH: KH3Hb, KJIETKA,
opranu3m; MeTabomu3M (oOMeH BemlecTB M IPEBpAlleHHE DJHEPruu), TOMEOCTa3
(camoperynsanus), ypoBHEBas OpraHM3alds O KABBIX  CHUCTEM, CaMOBOCIIPOM3BENICHUE
(penpomyKiysi), HaCJIeACTBEHHOCTh, U3MEHYMBOCTD, POCT M Pa3BUTHE

YMeHue usnaraTb OMOMOrMYECKHEe TEOpHH (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHAs), 3aKOHBI
(I'. Mengens, T. Moprana, H.1. BaBunoBa) u y4deHust (0 IEHTpax MHOT00Opasusi W IIPo-
HCXOXIICHNS KyIbTYpHBIX pacTeHuil H.W. BaBuiosa), onpeaensrs rpaHUIBI HX IPUMEHUMOCTH
K )KUBBIM CHCTEMaM

YMeHue BIIaJIeTh METOIaMH HAyYHOTO MTO3HAHMSI B OMoJIoruy (HaOMI0ICHHE U ONTMCAHHE KUBBIX
CHCTEM, TMPOIECCOB M SIBJICHUH; OpraHHU3alus W MPOBEICHUE OMOJIOTHYECKOr0 3KCIIEPHUMEHTA,
BBIJIB)KCHHE TUTIOTE3bI; BHISBICHHE 3aBUCUMOCTH MEXTy UCCIEIYEMbIMH BETMUYMHAMU, O0BSIC-
HEHHWE TOJYYCHHBIX pPe3yJbTaTOB, HMCIOJIH30BAHHBIX HAYYHBIX TOHSATHHA, TEOPHUH U 3aKOHOB;
yYMEHHE JENaTh BHIBOJB HA OCHOBAHHUH ITOJYIEHHBIX PE3YIHTATOB)

YMeHHe BBIIENATh CYLISCTBEHHbIC NPU3HAKM BHPYCOB, KIETOK MPOKAPUOT U 3YKapHOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHM3MOB; OCOOCHHOCTH IIPOLIECCOB OOMEHa BEIIECTB U
HpeBpalleHus SHEPruu B KIleTKe, (OTOCHHTE3a, MJIACTUYECKOr0 M IHEPreTHYecKoro oOMeHa,
XEeMOCHHTE3a, MUTO3a, Meii03a, OIJIOJOTBOPEHHS, PA3MHOXKEHUS, WHIMBHUIYAIbHOIO Pa3BUTHS
opranu3mMa (OHTOT€HE3)

YMeHHe NPUMEHSATh TOJIy4YCeHHBIC 3HAHUSA I OOBSICHEHHUS OHOJIOTHYECKUX IIPOLIECCOB U
SIBJICHUH, JUTS IPUHATHUS MPAKTUYECKUX PEIICHUI B MIOBCETHEBHOM JKU3HHU B TEJIAX 00CCIIeUCHUs
0E30MaCHOCTH CBOETO 37I0POBbS M 3JI0POBbS OKPYKAIOIIHMX JIFOJCH, COOMIOACHUS HOPM TPaMOT-
HOTO TIOBEJCHUS B OKPYXKAaIONIEH NPUPONHOW cpelle; TOHMMAaHWE HEO0O0XOIUMOCTH
WCIIONIb30BAHMS JOCTHKCHHUI COBPEMEHHOW OWMONOTMHM W OMOTEXHOJOTHH ISl PAlliOHATBHOTO
TIPHPOJIOTIONIL30BAHUS

YMeHue pemarsb dIeMeHTapHbIe TCHeTHYECKHe 3aa9l Ha MOHO- M JUTHOPHUIHOE CKPEIINBaHHE,
CIICTUIGHHOE HACIEIOBAaHME; COCTABIATH CXEMBI MOHOTHOPHUIHOTO CKPEUIMBAHUS IS
MpeJCcKa3aHus HacJIelOBAHMsI IPU3HAKOB Y OPraHU3MOB

‘YMeH#e BBIMOIHATH JIAOOPATOPHBIC M MIPAKTHUECKUE PabOThI, COOJIIOIATE MPaBHIIA PH padoTe ¢
y4eOHBIM H 1a00paTOPHEIM 000pYIOBAaHHEM

YMeHHe KPUTHYECKH OIEHHWBATh M MHTEPIPETHPOBATL HH(POPMAIMIO OHOJOTHYECKOrO
COJICpKaHMsI, BKJIFOYAIONIYI0 TICCBJIOHAYUHBIC 3HAHHS W3 PAa3IMYHBIX HCTOUYHUKOB (CMU,
HAYYHO-TIONMY/ISIPHBIC MaTephalibl); STHYECKHE ACIEKTBl COBPEMEHHBIX HCCIIECIOBAHUN B
OHOJIOrMH, MEAUIIMHE, OMOTEXHOJIOTHI
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HpOBepﬂeMLIe NnpeaAMETHbIC PE3yJIbTAaThbl 0OCBOCHUA OCHOBHOM
06p330BaTeJ’ILHOﬁ NnporpamMmasl CpeaHET O oﬁmero 06pa3OBaHI/Iﬂ

CchopMHpOBaHHOCTh 3HAHUIT O MeCTe M pONM OMOIOTMM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B (HOPMHPOBAHMM COBPEMEHHOI €CTECTBEHHO-HAYyYHOH KapTHHBI MUpPA M
Hay4YHOI'0 MUPOBO33PEHHSI; O BKJIAJEe POCCUNHCKUX U 3apyOekHBIX yUEHBIX-OUOJIOT0OB B pa3BUTHE
Ouosoruu; GyHKIMOHAIHHOM IPaMOTHOCTH YeJIOBEKa JUIsl PEICHHs] )KU3HEHHbIX 33434

YMeHne packpblBaTh COAEp)KaHWE OWOIOTHMYECKUX TEPMHUHOB M TIOHSATHIA: BUM, IOIYJISALIHUS,
reHo(OHJ, DBONIONMS, MABWXKYIIHE CUJIBl ((PaKTOpbl) SBOIIONUH, MPHUCIIOCOOICHHOCTE
OpPraHU3MOB, BHJI000pPAa30BaHHE, IKOJIOTHUYECKHE (DAKTOPHI, SKOCUCTEMA, MPOIYIIEHTHI, KOHCY-
MEHTBI, pelyLIEHTHI, IIeNH MUTAaHUs, SKOJIOTHYecKas MupaMua, OnoreoleHos, onochepa

YMmeHue uznarath OMoJoruueckre Teopun (3BOIIONMOHHAA Teopus Y. JlapBrHA, CHHTETHYECKAS
TEOpHsl JBONIOIMH), 3aKOHBI M 3aKOHOMEpHOCTH (3apozsimieBoro cxoactBa K.M. Boapa,
yepeoBaHuUs TJIABHBIX HampaBiieHui u nmyteit spomronnu A.H. CeepiioBa, yueHus o onocdepe
B.1. BepHazackoro), onpeaensiTh IpaHHUIbI UX TPUMEHUMOCTH K XKHBBIM CHCTEMaM

YMeHue BlIaJieTh METOIaMH HAYYHOTO TTO3HAHMS B OMosioruu (HaOMI0ICHHE U OITMCAHHE KUBBIX
CHCTEM, TPOIIECCOB M SIBJICHWH; OpraHHU3alus W MPOBEICHUE OMOJOTHYECKOr0 3KCIIEPHUMEHTA,
BBIJIBMKCHHE THIIOTE3bl; BBISABICHHE 3aBHCHUMOCTH MEXKAY HCCISAYEMBIMU BEIMYMHAMY,
00BsICHEHHUE TTOYYCHHBIX Pe3yIbTaTOB, UCIIOIH30BAHHBIX HAYYHBIX TTOHSTHH, TEOPHI U 3aKOHOB;
YMEHHE JIeNaTh BEIBOJIbI HA OCHOBAHHHY MOJYYCHHBIX PE3YJIHTATOB)

VYmMenune BBIACIIATh CYHICCTBCHHBIC IIPHU3HAKKA CTPOCHUA 6I/IOJ'[OFI/ILICCKI/IX O6’beKTOB: BU OB,
HOMYJSIKUA, TMPOAYIEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOIreOLCHO30B M JKOCHUCTEM;
OCOOCGHHOCTH  TPOLIECCOB  HACJEICTBEHHOW  H3MEHYMBOCTH, €CTECTBEHHOro  0OTOOpA,
BUJI000pa30BaHus, MPUCIIOCOOJICHHOCTH OPraHU3MOB, JICUCTBHUS SKOJIOTHYECKUX (DAKTOpOB Ha
OpraHM3MBl, [IEPEHOCA BEIIECTB U MOTOKA SHEPTUH B IKOCHCTEMaX, aHTPOIIOTeHHBIX N3MEHEHHI]
B DKOCHCTEMax CBOCH MECTHOCTH, KPYrOBOpOTa BELIECTB W OHMOr€OXMMHYECKUX LHKIIOB E
orocdepe

YMeHHe NPUMEHSATh TOJIy4YCHHBIC 3HAHUSA I OOBSICHEHHUS OHOJIOTHYECKHUX IPOIIECCOB W
SIBJICHUH, JUTS IPUHATHUS PAKTUYECKUX PEIICHHUH B MIOBCETHEBHOM JKU3HHU B IEJISIX 00ECIICUCHUS
0E30MaCHOCTH CBOETO 3JIOPOBbS U 3JIOPOBBS  OKPYXKAIOUIMX JIFOACH, COONIIOJCHUS HOPM
rpaMOTHOT'O0 TIOBEACHHS B OKpY)KArOIIeH NPUPOTHOW cpene; MOHUMaHWE HEoOXOTUMOCTH
HCIOIB30BaAHNUS JOCTHKEHHU I COBPEMEHHOM OuoIOruu TSt PpaIOHATBHOTO
TIPHPOJIOTIONIL30BAHUS

YMeHune pemaTh dJIeMeHTapHbIe OMOIOrHYeCcKUe 3aatH, COCTABIISITh CXEMBI IEPEHOCA BEIIECTB
¥ DHEPTUU B DKOCHCTEMAX (IIeMy MTUTAHHS)

‘YMeHue BBIMOHATH JIAOOpATOPHBIC M TPAKTHYECKHE Pa0OThI, COOIOIATh MPaBHIIA IPH padoTe ¢
y4eOHBIM B JJa00paTOPHBIM 000pYIOBaHHEM

YMeHHEe KpUTHUYECKH OICHHUBATh W WHTEPIPETHPOBATH HH(POPMAIHIO OHOIOTHYECKOTO
COIEpKaHMs, BKIIFOYAIONIYIO IICEBJOHAYYHBIE 3HAHHWA W3 pa3NUUHBIX HcTo9HHKOB (CMU,
HAyYHO-TIOMYJIPHBIE MAaTepHAallbl); PAaCCMATPHBATH TIIOOANBHBIE JKOJOTHYECKHE MPOOIIEMB]
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHHIO K HUIM COOCTBEHHYIO TTO3UITUIO
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YMeHue co3iaBaTh COOCTBEHHBIE MUCHbMEHHBIE M YCTHBIE COOOIIIEHHU S, 000011as OHOIOrHYECKYIO
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buonorus kak HayKa

11

Buonorus — Hayka o xwuBoii npupoje. Pons 6nonoruu B popMUpOBaHNH COBPEMEHHOH HayYHOH KapTHH
Mupa. CucteMa OHONOTHYECKUX HAayK

1.2

MeTtozp! MO3HAHUS KUBOU MPUPOBI (HAOMIOICHHE, SKCIIEPUMEHT, OMMCAaHNe, U3MEepeHHe, KIacCu(pUKaIL
MOJISJIMPOBaHHUE, CTaTHCTHYECKas 00pabOTKa JaHHBIX)

JKuBble cCuCTEMBI U UX OopraHusanus

2.1

JKusbie cucrembl (6MocHcTEMBI) Kak IpeaAMeT n3ydeHus Ouonoruu. CBoHCTBa OHOCUCTEM U HX Pa3HOOOPa3y

2.2

YpoBHH  OpraHu3alMM  OHOCHCTEM: MOJEKYISPHO-TEHETHUYECKUH, KIETOUHBIH, OpraHU3MEHHBII
HONYJSIIIMOHHO-BUI0BOM, 5KOCUCTEMHBIN, OHOC(EpHBIi

XUMMUYECKUN COCTAB U CTPOEHUE KIIETKU

3.1

XUMHUECKUNA COCTaB KJIETKM. XHMHYECKHE O3JIEMEHTBI: MAaKpO3JIEMEHTHI, MHMKpPOAJIEMEHThl. Bopa
MUHEpaJIbHbIE BelllecTBa. OYHKIMU BOABI 1 MUHEPAJbHBIX BEIIECTB B KileTKe. [loep:kaHre 0CMOTHYECKOT
GanaHca

3.2

Benxu. CocraB u crpoeHue OElIKOB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. HesaMeHuUMBIE U 3aMEHUMB)
AMHHOKHCIIOTBl. AMMHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYpHl OIKOBONH MOJCKYJIBl (IEpBHYHA.
BTOpPHUYHASA, TPETHYHAs W YETBEPTHUYHAS CTPYKTypa). XUMHUYECKHE CBOWCTBa OenkoB. bromormueckn
(YHKIIUH OEITIKOB.

@epMeHTH — Ounonormyeckue KatanuzaTopsl. CTpoeHHE (epMeHTa: AaKTHBHBIA ILIEHTP, CyOCTpaTH?
cnenudrunocts. Kopepmentsl. Butamunsl. Otinnuns ¢pepMEeHTOB OT HEOPraHUYECKUX KaTaJIN3aTOPOB

3.3

YrneBoapl: MOHOcaxapuabl (TJrOKo3a, pubo3a W Je3okcupubo3a), mucaxapujpl (caxaposa, JaKTo3a)
nonucaxapu/ipl (Kpaxmai, TIMKOreH, 1e/ri03a). bruonornyeckue QyHKIHN YTIEBOAOB.

Jlumuper:  TpuramMmepunsl,  crepounpl, Gocomumuael.  [mapodunbHO-TUAPOGHOOHEIE  CBOHCTB
buonoruyeckue GpyHkimu aunuaoB. CpaBHEHHE YIJIEBOJIOB, OCIKOB U JIMINJIOB KAaK HCTOYHHKOB DHEPIUU

3.4

Hyxnennossie xucnorer: [JHK m PHK. Hykneotuaslt — mMoHOMEpBI HYKJIEMHOBBIX KHCIOT. CTpoeHue
¢dyraxm [THK. Crpoenne u dyakumuu PHK. AT®: crpoenue n GyHKIMHA

3.5

[uronorust — Hayka o kietke. Kierounast Teopusi. MeTo bl M3ydeHUs KIETOK

3.6

Knerxka kak memoctHast xuBas cuctema. OOImme NpH3HAKM KIETOK: 3aMKHYTas HapyXHas MeMOpaH:
monekysel JIHK kak reHeTrndecKuil anmapar, cuctemMa CHHTe3a Oelka

3.7

TuITEI KIIETOK: dyKapHOTHYECKas U IpokaproTndeckas. OcoOeHHOCTH CTPOCHHUS IPOKAPHOTHUECKOM KIETKI
Knerounas crenka Oaktepuii. CTpoeHHE 3YKapHOTHUYSCKOW KJIeTKH. OCHOBHBIC OTIMYHS PACTHTEIBHO]
JKUBOTHOW W TPHOHON KIICTKH

3.8

[ToBepXHOCTHBIE CTPYKTYpHI KIETOK — KIIETOYHAs CTEHKA, TJIMKOKAIWKC, WX (QyHKmmu. [lmasmatudecke
MeMOpaHa, e€ coiictBa u pyHKmuU. [{uToruiasma u e€ opranonnpl. OqHOMEMOpPaHHbBIE OPraHOUIbI KIICTKI
snpomnasmarideckas ceth (DIIC), anmmapar [onbioku, m30coMbl. [1omyaBTOHOMHBIE OPTraHOMBI KJIETKI
MHUTOXOHJIPHH, TUIACTUABL. [IpoMCXOXIeHHe MUTOXOHAPHHA W Iniactua. Bumel tuactun. HememOpaHHB
OpraHoW bl KJICTKUA: PUOOCOMBI, KJICTOUHBIM IEHTP, PECHUYKH, XT'YTHKH. DYHKIIUM OpPraHOHIOB KIICTKI
Bxarouenus

3.9

SAnpo — perynsaTopHBId IeHTp KieTkd. CTpoeHme smpa: suepHas 000lodYKa, KapHoIUIa3Ma, XpOMAaTHI
SAPBIIIKO. XPOMOCOMBI

3.10

TpaHcHOPT BEIIECTB B KIETKE

)KHSHCZ[C)ITGHLHOCTL KIICTKH

41

OOMeH BelIecTB, WM MeETaboau3M. AcCCHUMHIIAIMS  (IUIACTUYECKHH OOMEH) | JTUCCHMUJIAIIF
(aHepreTHUecKrii 0OMEH) — JBE CTOPOHBI €IMHOTO Ipolecca Meraboiu3ma. Tumbl oOMeHa BeIIeCT]
aBTOTPOGHBIN 3 reTepoOTPOQPHBII
Ponp epMeHTOB B 0OMEHE BEIIECTB M MPEBPAIICHIH YHEPTUU B KIICTKE

4.2

®dorocunTe3. CmeroBass W TemHOBas (¢assl (orocuHTe3a. Peakimu  orocuHTe3a. DPPEKTUBHOCT
¢dorocunTesa. 3HaueHune (HOTOCHHTE3a IUIS KH3HM Ha 3emile. BrusHue ycinoBuil cpelpl Ha (OTOCHHTE3
CII0cOOBI MOBBIICHHUS €T0 IPOAYKTHBHOCTH Y KYJIBTYPHBIX PACTCHH.
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XeMocuHTe3. XeMOCHHTE3NpyIue 0akTepun. 3HaUeHHEe XeMOCHHTE3a JUIsl )KU3HU Ha 3emIie

4.3

OHepreTuueckuif oOMeH B KieTke. PaclienieHue BeLecTB, BBIACICHUE U AKKyMYyJIHPOBaHHE SHEPrUU
KJIeTKe. DTalbl 3HepreTuyeckoro oomMeHa. I nukonus. bpoxkenue u ero Bupl. Kucnoponsoe okucieHue, Uil
KJIETOYHOE JbIXaHue. D (EKTUBHOCTh YHEPreTUIECKOro 0OMeHa

4.4

Peakniuu wmatpuuHoro cuHre3a. lenermueckas wuHdopmamus u JHK. Peanusanus reHeTHuecko
uHpopMaIK B KieTke. I'eHeTHueckuil Kox U ero cpoiictBa. TpaHckpunuus — mMaTpuuHbli cuHTe3 PHE
Tpancmsinus — 6uocunTes 6enka. Koguposanue amMmuHokuciaoT. Poiabs prbocoM B OnocuHTe3e Oenka

4.5

Hexnerounsle ¢opmsl xkU3HN — BUpYCHL. Mcropus oTkpeiTus BupycoB (.M. MBanoBckuit). OcoGeHHOCT
CTPOCHMSI M >KU3HENESITENIbHOCTH BUpYycoB. bakrepmocdaru. bonesHu pacteHui, *HUBOTHBIX M YEJIOBEK:
BbI3bIBa€MbIC BUpycaMu. Bupyc ummyHnoneduimta yenoseka (BUY) —Bo3dyautens CIT1/]a. [Tpodunaktux
pacnpocTpaHeHHs BUPYCHBIX 3a00JIeBaHUN

Pa3MHOXXEHUE U HHAUBUyaIbHOE PA3BUTUE OPraHU3MOB

5.1

KrneTounblii 1K, WM >KU3HEHHBIM UK KieTku. WHTepdaza m muto3. Ilporeccel, mpoTekaromiue
unTephase. Permukanus — peakiust marpudaaoro cuntesa JJHK. Ctpoenue xpomocom. XpoMOCOMHBINH HaOC
— KapuoTul. [IUNIonIHbIN U rarmIonIHBIH XPOMOCOMHBIE HA0OpEl. XpoMaTuas!. LluTonormueckue 0CHOB!
PasMHOXXCHHS ¥ MHAWBUIYaJIBHOTO PA3BUTHS OPraHU3MOB.

Henenune xnetkn — muto3. Craaum murtosa. Ilporecchl, MpoucXoIdllMe Ha pasHbIX CTaJuAX MUTO3
Buosiornyeckuii cMbIcI MUTO3a

5.2

@®opMBbl pa3MHOKEHHS OPraHU3MOB: OeCIIoNIoe U MoIoBoe. Bubl 6ecrionoro pa3sMHOKEHHUS: JETEHHE HaIBO«
MTOYKOBAHHUE OJHO- U MHOTOKJICTOYHBIX, CIIOpO0Opa3oBaHNeE, BEreTaTHBHOE pa3sMHOKEHHE. MICKyCCTBEHHC
KJIOHMPOBaHHE OPraHU3MOB, €TI0 3HAYECHUE JJIs CEJIEKLUH

5.3

[TormoBoe pa3MHOMKEHHE, €r0 OTIUYUS OT OECIOIOoro.
Meiio3. Craguu meiio3a. [Iporeccel, mpoucxozsimue Ha ctaausx menosa. [loBegeHne XxpoMocoM B MEHO3:
Kpoccunrosep. buonoruueckuii cmpicn u 3HaUeHNE MeH03a

5.4

l'amerorenes — mportecc 00pa3oBaHUS MONOBBIX KIETOK Y >KUBOTHBIX. [10JOBBIE jKee3bl: CEMEHHUKU
smaHuKA. OOpa3oBaHuE U pa3BUTHE MOJOBBIX KIETOK — FaMeT (CIIePMAaTO30H I, SIHIIEKIICTKA) — CIIEPMATOTCHE
n ooreHe3. OcOOCHHOCTH CTPOSHMS SUIIEKIIETOK U criepmaro3onioB. OronorBopenue. [laprenorenes

5.5

WumuBuayansHoe  pa3BuTHEe  (OHTOreHe3). OMOpuWOHaNbHOEe pa3BUTHE  (3MOpHOreHe3).  Jramm
SMOpPHOHAIBHOIO PAa3BUTHUS Y [O3BOHOYHBIX JKUBOTHBIX: [JpOOJIEHHE, TacTPyJsLus, OpraHoreHe
IMoctambproHa bpHOE pa3BUuTHE. THIBI TOCTIMOPUOHAIBHOIO PA3BUTHS: HPSIMOE, HEMPsAMOe (JIMYHMHOYHOE
BrusiHue cpesibl Ha pa3BUTHE OPraHU3MOB; (PaKTOpPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC YPOICTBA.

Poct u pa3Butre pacteHuii. OHTOreHe3 [BETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTAJNHU Pa3BUTHS

HacneactBeHHOCTh M1 I3MEHYHUBOCTD OpraHu3mMoB

6.1

[Ipenmer u 3agauu reHeTHKH. VICTOpUS pa3BUTHS MCHETUKU. BKitanm pocCHACKUX W 3apyOeKHBIX YIEHBIX
pa3BUTHE TEHETHKH. MeTonapl TeHEeTHKH (THOpHAOIOTHYECKUH, NHUTOr€HETHYEeCKUH, MOJIEKYIISPHC
reHeTnyeckuit). OCHOBHBIE Te€HETHUCCKHE MOHATHA. | eHeTHuecKkas CHMBOJIMKA, WCIONb3yeMas B CXeMa
CKpEIINBaHUI

6.2

3aKOHOMEpPHOCTH  HACJICZIOBAaHWS  IIPU3HAKOB, YycTaHOBIeHHble I. MenmenmeM.  MOHOTHOPHITHC
CKpeIlnBaHUe. 3aKOH €AWHO0Opasusi THOPHUIOB IEpBOTO MOKONEHHS. [IpaBHIIO JOMHHUpPOBaHHUS. 3aKO
paciueruieHus npu3HakoB. ['unoresa ynucrorsl ramer. [ToaHoe U HENOJIHOE JOMUHUPOBAHUE.

JAurnOpuaHoe ckpenrrBanre. 3aKOH He3aBUCHMOTO HACIICIOBAHUS MPU3HAKOB. L[uToreHeTHYeckrne OCHOB!
IUTHOPUIHOTO CKpeIIWBaHUSA. AHaNM3Wpyollee CKpemuBaHue. Mcrmonp3oBaHne —aHAIH3HPYIOIIET
CKPEIINBAHSI IS OTpeIeNICHIs TEHOTHIIA 0CO0H

6.3

CuerienHoe  HacnenoBaHue mpu3HakoB. Pabora T. Moprana 1o CIENJICHHOMY  HAaCJIEIOBaHUI
reHoB. HapymieHue  crieruieHuss TEHOB B pe3yjibTaTe KPOCCHMHTOBEpa. XPOMOCOMHAs  TEOpH
HACIIEJICTBEHHOCTH. | eHeTHUeCKre KapThl.

I'eneruka mona. XpoMOCOMHOE OIpE/IENeHHE MoJia. AyTOCOMBI U TIOJIOBBIE XpOMOCOMBI. ['oMorameTHbie
reTeporaMeTHbIe OpraHu3Mbl. HaciiejoBanye nmpu3HaKoB, CIETUICHHBIX C MTOJIOM




Kox

6.4

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUN

W3menuuBocTb. Buabl U3MEHUMBOCTU: HEHACIECACTBEHHAas M HACIEACTBeHHas. Pomb  cpenpl
HEHACJIe/ICTBeHHON M3MEHYMBOCTH. XapaKTepHCTHKAa MOIM(UKAINOHHON M3MEHYMBOCTH. BapranuoHHBI
psin 1 BapualioHHas kpuBas. Hopma peakiiuu nmpusHaka. KoanuecTBeHHbIE M KaUECTBEHHBIE IPU3HAKHU U 1
HopMa peakiuy. CBOHCTBa MOAN(UKAIMOHHON H3MEHUYUBOCTH

6.5

HaCJ'IeI[CTBeHHaH, WM TCHOTUIINYCCKAasA, U3MCHYUBOCTD. KomOnHaTHBHAS H3MEHYMBOCTE. MeH03 H IOJI0BO
mporecc — OCHOBa KOMOMHATUBHOW H3MEHYMBOCTH. MyTaHI/IOHHaSI HU3MCHYNBOCTD. KﬂaCCI/I(l)I/IKaIIH
MyTaLlHﬁI TC€HHBIC XpOMOCOMHBIC, TCHOMHBIC. Yacrora u TPUYINHBI MyTaHHﬁ. MyTaFeHHLIC q)aKTOpI)I. 3ako
TOMOJIOTMYCCKUX PAJOB B HacjaeacTBeHHoM n3aMenunBocty H.M. BaBuioBa

6.6

I'enernka denoBeka. Kapuorun uemoBexka. OCHOBHBIE METONbI TCHETHKM YEIOBEKa: FeHEaJOrHYECKHU]
ONMM3HEIOBBIM, I[IUTOTEHETUYECKUN, OMOXMMHUYECKHH, MOJNEKYIIpHO-TeHeTuYeckuil. COBpEeMEHHC
OIpeJielIeHue TeHOTHIA: MOJTHOTCHOMHOE CEKBEHWPOBAaHWE, TCHOTUIIUPOBAHUE, B TOM YHCIE C MOMOIIb]
[T11P-ananu3a. HacnencTBeHHble 3a00jeBaHUs YEJIOBEKA: T'CHHBIE OOJIC3HM, OOJNE3HU C HACIEICTBEHHO
MPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE 00J1e3HH. CoMaTHYeCKnue M TeHEPaTUBHBIC MyTalluu. [IpuHIIHI
3I0pOBOTO 00pa3a >KWU3HHW, TUATHOCTHKH, MPOPUIAKTUKA M JICUCHHS TEeHEeTHUYeCKHX Oone3Heil. Memuke
TeHETUYECKOe KOHCYJIBTHPOBaHWE. 3HAYCHHE MEIWIIMHCKOM TEHETHKW B TPEAOTBPALICHUH W JICYCHH
TeHETUYECKUX 3200JIeBaHUI YelloBeKa

Cenekuust opraau3mMoB. OCHOBBI OHOTEXHOJIOTUN

7.1

Cenexuus Kak HayKa U rpolecc. 3apoxkJIeHre ceJeKuy u nomectukanus. Yuenue H.M. BaBunosa o nieHTpa
MIPOUCX OXKACHHSI © MHOTO00Pa3usl KyJIbTYPHBIX pacTeHUi. LleHTpbl MPOUCXOXKIECHUS JOMAIIHUX KUBOTHBL
Copr, nopoja, mTamMm

7.2

CoBpeMeHHBIE METOJbI CENIEKIMU. MacCOBBI M WHAWBUIYAJIBbHBI OTOOpPHI B CENEKIIUU PACTCHHMA
)KUBOTHBIX. OlleHKa 3KcTepbepa. biu3kopoacTBeHHOE CKpeluBaHue — WHOpumuHr. Yucras nuHU
CkpelyBaHue YWCTHIX JUHHWA. [ereposuc, winm TUOpuaHAs cwia. HepoacTBEeHHOE CKpellnBaHue
ayropuauar. OtnanéHHas rtuOpummsanus W o€ ycrnexu. VCKYCCTBEHHBI MyTareHe3 M IOJIydYeHH
TTOJUTUTONIOB. JIOCTVOKEHUS CEICKIIMK PACTEHUH, JKUBOTHBIX Y MUKPOOPraHNU3MOB

7.3

BuoTexHonorust Kak oTpaciib MPOU3BOJCTBA. [ eHHAs MHXKEHEpHs. DTambl co31aHus pekoMOnHanTHOM JIH
U TpaHCTEHHBIX oOpraHm3MoB. Kierounas wmxeHepwsa. KieTodnsle KympTypbl. MUKPOKIOHAIBHC
pasMHOXKeHHE pacTeHnd. KiIoHMpoBaHWE BBICOKOMPOIYKTUBHBIX CEIHCKOXO3IHCTBEHHBIX OPraHU3MOL
DKosornyeckue u atndeckue mpodaempl. MO — reHeTnyeckn MOTUGMUITUPOBAHHBIC OPraHU3MbI

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMeHT coePKAHUS

DBOJIFOLMOHHAS OUOJIOrUS

11

DOBOJIIOIOHHAS TEOPHUs U €€ MECTO B OHOJIOTHH.

CBuuerenscTBa  3BONOLMU.  [lajeoHTONOrMYeCcKUe:  MOCHEAO0BAaTENbHOCTh  MOSBJIEHHUS  BHJIOB
MAJIEOHTOIOTHYUECKOH JIETOMUCH, TTepeXoqHble (PopMbl. broreorpaduueckne: cXoacTBo U pa3nuane hayH
(GIop MaTEepUKOB M OCTPOBOB. DMOPHOJIOTMYECKHE: CXOICTBA W PA3IHUMs SMOPHOHOB Pa3HBIX BHUIIC
M03BOHOYHBIX. CpaBHUTEIbHO-aHATOMHYECKUE: TOMOJIOIMYHbIE, AHAJIOTUYHbIE, pyJUMEHTapHbIE OpraHE
aTaBU3MBL. MONEKYISIPHO-OMOXMMHUYECKHE: CXOICTBO MEXAHM3MOB HACIEICTBEHHOCTH M OCHOBHBEI
METa0OINIECKUX MyTel Y BCEX OpraHu3MOB

1.2

Opomounonnass teopust Y. Japsuna. [Ipeamocbuikd BO3SHMKHOBEHHUS AapBUHHM3MA. [IBMDKyIInMEe CHII
3BOJIIOLIMHU BUJIOB 110 JlapBUHY (M30bITOYHOE pa3MHOKEHHE IPU OTPaHUYEHHOCTH PECYPCOB, HEOTIPEIETIEHH?
W3MEHYUBOCTB, O0pb0a 3a CyIIeCTBOBAaHUE, ECTECTBCHHBIH 0TOOD)
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HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUN

Cunternueckas Teopus sBomonuu (CTD) u ocHOBHbIE e€ monoxxeHus. Muxpossostonus. Ilomynsamnus ke
€IMHULIA BUJIA U 3BOJIIOLIU

14

Jpmwxymue cuibl ((pakTopbl) BOSMIONUM BHAOB B Ipupoje. MyTalMOHHBIM Ipoliecc U KOMOWHATHBHA
U3MEHUYUBOCTh. [lomyssiinoHHbIe BOJMHBI U Apeld reHoB. M3omanus u murpamus. EcrectBeHHbI 0T60p
HanpasJstoIui (akrop 3Bomoruu. PopMbl €CTECTBEHHOTO 0TOOpa.

[Ipucnocob1eHHOCTh OPraHU3MOB KaK pe3yibTaT 3Bomonuu. IIpumeps! npucnocobneHuit y opraHu3Mol
ApomMop¢ho3bl U UANOATANITALIAY.

Bun u BugoobpasoBanue. Kpurepum Buma. OcHOBHble (GOPMBI BHI000pa30BaHUA: Teorpaduueckos
9KOJIOTHYECKOE

15

MaKpOC—)BOJ'IIOL[I/IH. (DOpMI)I OBOJJIIOLINUA: q)HJ'IeTI/I‘leCKaSI, JUBCPIreéHTHAsA, KOHBCPICHTHAasd, IapalljiCiibHa
HeobpaTtumMocTh 3BONIOIHAH

Bo3HMKHOBEHHUE U Pa3BUTHE )KU3HU Ha 3emiie

2.1

JloHaydHBIE MTPEACTABIEHUS O 3apOXKICHUH >KU3HU. HayuHble TMIOTe35! BOSHUKHOBEHUS KHU3HN Ha 3eMII
abroreHe3 W MaHCHEpMHA. XUMHUYECKas SBOIIOIHS. DKCIEPUMEHTAIBHOE IOATBEPKICHUE XHMHYECKO
sBomronny. HawanpHele sTamsl Ononorndeckoi sBomonnu. I'mmoreza PHK-mmpa. IlepBrie kieTku U w
sBosonus. PopMUpPOBaHNE OCHOBHBIX IPYIII XKUBBIX OPraHU3MOB

2.2

PazButne xu3Hu Ha 3emie mo spam u nepuomaM. Karapxeit. Apxeiickas U NpOTEpO30MCKasl 3pE
[Maneo3oiickass 53pa u e€ mepuomsl: KeMOPUHCKHH, OpJOBUKCKUM, CHIypHHCKHAN, JICBOHCKHI
KaMEHHOYTOJIbHBIN, IepMckuil. Me3o3oiickas apa U e€ nepuopbl: TPUaCOBbIH, FOPCKH, MENIOBOM.
KaitHo3oiickast spa u €€ mepuobl: MaJIeOreHOBbIN, HEOr€HOBBIM, AHTPOMOIE€HOBBINA. XapaKTepUCTHUF
KIIMMAaTa ¥ TEeOJOTHYeCKUX IporeccoB. OCHOBHBIE 3Talbl 3BOMIONNUN PACTUTEIHFHOTO M SKUBOTHOT'O MHP:
Apomop¢ 036l y pacTeHHI 1 KUBOTHHIX. [losBIIeHNE, paciBET M BEIMUPAHHE TPYIII JKUBBIX OPraHU3MOB

2.3

CucremMa OpPraHMYECKOro MHpa Kak OTpakeHue »3BOMOLMU. OCHOBHBIE CHUCTEMAaTHYECKUE TPYIIL
OpraHu3MOB

2.4

OBOIONHUS YelIoBeKa. AHTPOMOJIOTHs KaK Hayka. Pa3BuTue mpencTtaBleHU O MPOUCXOXKICHUU YEIOBEK:
Meronsl m3ydeHHs aHTpormoreHe3a. CXOACTBA W PasiH4Ms UYEIOBEKA M JKUBOTHBIX. CHCTEMaTHYeCKO
MTOJIOKEHUE YETOBEKa.

JBwxymue cuibl (akTopbl) aHTpororeHesa. HacnencTBeHHAass M3MEHYMBOCTh W €CTECTBEHHBIA OTOO]
OO0mecTBeHHBI 00pa3 KU3HU, H3TOTOBICHUE OPYIUH TPy/a, MBIIUICHUE, PEUYb

2.5

OcHOBHBIE CTaJIUM ¥ BETBU OBOJIONMM 4YEJOBEKAa: aBcTpajonuTekd, YemoBek ymensiid, Yerose
MPSIMOX OJIATIHH, UelloBeK HeaHaepTanbckuid, UemoBek pasyMHbIA. HaXonku MCKOIaeMBIX OCTAHKOB, BpEM
CYIIIECTBOBaHMS, 00JIACTh PACIPOCTPAHEHHUS, 00EM TOJIOBHOT'O MO3Ta, 00pa3 JKU3HH, OPYAUS

2.6

Yenoseueckue packl. OCHOBHBbIE OOJBLIME DPachl: eBpoIeoaHas (eBpasuiickas), HErpo-aBCTPATIOUIHE
(?KBaTOpHAabHAS ), MOHTOJIOH THAS (23MAaTCKO-aMepHKaHcKast). UepThl pUCIOCOOIEHHOCTH TIPEeICTaBUTEIIE
YEJIOBEUECKHX PAC K YCIOBUSM CYIIECTBOBaHMs. EAnHCTBO YenoBedeckux pac. Kpurrka pacuzma

OpraHu3mbl 1 OKpy>Karolas cpeja

3.1

DKOJIOTHs KaK HayKa. 3aJ1a4uul ¥ pa3felibl SKOIOTHH. MeTOAb! 3KOJIOTHIECKIX UCCIIEIOBAHIH. DKOIOTHUECKC
mupoBo33peHrne. Cpenbl  OOMTaHHMS  OPraHU3MOB:  BOJHAs, HA3eMHO-BO3AYIIHAs, ITOYBEHHA

BHYTPHOPraHU3MEHHast

3.2

Okonornyeckue (akTopbl. Kiaccuukaius >KOIOrHUECKUX (aKTOPOB: aOMOTHYCCKUE, OMOTHYECKHE
aHTpororeHnsie. JleficTBre IKONOrn4eckux (PaKTOpOB Ha OPraHU3MBI

3.3

Abuorudeckue (akTopel: CBET, TEMIepaTypa, BIakHocTh. DoTtonepronnsM. [IprcmocodiaeHus: opraHu3Me
K JeHCTBHIO aOMOTHYECKHX (akTopoB. bromornueckue puTMel

3.4

buornueckue Q)aKTOpH. Bu bt OMOTHYECKHX B3aMMOACHCTBUM: KOHKYPCHI M, XUIITHUYICCTBO, ITapaA3UTHU3N
MyTyaJii3M, KOMMCHCAJIN3M (HaXJ’Ie6HI/ILIeCTBO, KBapTI/IpaHTCTBO), aMCHCAJIU3M, HeﬁTpaJII/ISM. 3HaUycHY
OMOTHYECKUX B3aUMOJICHCTBUM ISt CYIICCTBOBAHM S OPraHU3MOB B IIPUPOJHBIX COO6H_ICCTBaX
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3.5

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUN

DKOJIOTHYCCKHE XapaKTCPHUCTUKU MMOMYJIALNN. OCHOBHBIC IOKA3aTEIIN MOIMyJIAIN :: YACIICHHOCTD, IIJIOTHOCT!
POKAAEMOCTh, CMEPTHOCTD, HPUPOCT, MUT'PALIU. I[I/IHaMI/IKa YHCJIICHHOCTH NMOMYJISAIIUN 1 eé peryiauus

Coo0111ecTBa U DKOJIOTHYECKUE CUCTEMBI

4.1

Coo0b1ecTBO opranu3mMoB — OuorieHo3. CTpYKTyphl OMOLIEHO3a: BUI0BAs, IPOCTPAaHCTBEHHAS, TPOPHUIECKa
(numeBas). Bugpl-nomuHanThl. CBsA3U B OMOIIEHO3E

4.2

Dkonoruyeckue cucteMbl (dkocucteMsbl). [loHsiTHE 00 SKOcHcTeMe W OuoreoneHo3e. DYyHKIMOHAIHHE]
KOMIIOHEHTBI DKOCUCTEMBI: POIYLIEHThl, KOHCYMEHTHI, peylleHTbl. KpyroBOpoT BelIeCTB U MOTOK SHEPIH
B 9kocucteme. Tpoduueckue (muiieBbie) ypoBHH SKocucTeMbl. llumieBbie nenu u cetd. OCHOBHB
MOKa3aTeN YKOCUCTEMBI: OMoMacca, MPOAYKIHs. DKOIOTHUYECKHE MHUPAMUJIbI: MPOMYKIIMH, YHCICHHOCTI
O6romacchl. CBOMCTBa 9KOCHCTEM: YCTOMYHMBOCTbD, CAMOPETYJISIIUS, pazButue. CyKieccus

4.3

[pupomHbie IKOCUCTEMBI. DKOCHCTEMBI 03Ep U peK. IKOCHCTEMa XBOWHOIO MJIH [IMPOKOIMCTBEHHOIO JIeca
AHTPOIOreHHbIE IKOCHCTEMBI. ATPOIKOCHUCTEMBI. YPOOIKOCHCTEMBI. BHOMOrHueckoe M XO3sIHCTBEHHO
3HAYEHUE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

Buopasznoobpasue kak (aktop ycToduuBocTH dKocucTeM. CoxpaHeHHEe OMOIOrHYECKOro PasHOOO0pas3Hsi H
3emiie

4.4

VYyenue B.W. BepHazackoro o 6uocdepe. ['panuiipl, coctaB u cTpykTypa ouocdepsl. JKuBoe BEmecTBO U er
¢ynkun. OcobeHHOCTH OHOCheps! Kak I100aIbHON SKOCHCTEMBI. [IMHaMIUecKoe paBHOBECHE U O0PATH?
cBsi3b B Ouocdepe. Kpyroeopors! BeliecTB U OHOreOXMMHYECKHE IIMKJIBI AJIEMEHTOB (YIiiepoja, a3oTa
3oHanbHOCTH OMocdeprl. OCHOBHBIE OMOMBI CYIIH

45

YenoBeuecTBOo B Onocdepe 3eMin. AHTPOIIOTeHHBIE H3MEHEHUs B Onocdepe. ['modanbHbIe SKOIOrHYECKY
POOIIEMBI.

OcHoBa palMOHAIBHOIO YIIPaBIIeHHUS IIPUPOJHBIMH PECYPCaMu M UX UCTIoNb30BaHue. JlocTkeHus OHOIoru
W OXpaHa IPHPOJIbI

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O

MPOIECCA
OBS3ATEJBHBIE YYEBHBIE MATEPUAJIBI TSI YUEHUKA

METOINYECKHUE MATEPHUAJIBI UIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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