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MNOSICHUTEJIBHAS 3AITUCKA

[Ipu pazpaboTke mporpaMMmbl o0 OHWOJIOTMHM TEOPETUYECKYIO OCHOBY ISl OMpEeNIeHUs
NOIX0/0B K (OPMHUPOBAHMIO COZIEpKaHUs ydeOHOro mnpenmera «buonorus» cocTraBWIN:
koHuenryanbHbie nonoxkeHus OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ybTaToB OO0y4YeHHs U TPeOOBAHWMN K YPOBHIO HOJATOTOBKU BBITYCKHHUKOB, TOJIOKEHHUS 00
o0IMX LEeNsIX M MPUHIUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHHME CHUCTEMbl CPETHErO
obmero obpazoBanusi B Poccuiickoit denepanun, a Takke MOJIOKEHUS O crienu(uke OUOIOTHH,
e 3HAUYECHUU B TMO3HAHUU KUBOW MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CoryiacCHO Ha3BaHHBIM IIOJIOKEHUSM, ONPEACICHbl OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTHU U €€ CTPYKTYpA.

[TporpamMma o 6uonoruu 1aéT MpeaCTaBICHUE O TeNIIX, 00 00IIel cTpaTeruu 00y4eHus,
BOCIIUTAHUS M Pa3BUTUS OOydYaloIIMUXCS CcpeAcTBaMU ydyeOHoro mnpeamera «buonorusy,
orpenenser 00sA3aTeNIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpYy, paclpelesieHue I10
paszenaM W TeMaM, PEKOMEHIYEeMYIO IMOCIIeJOBAaTeIbHOCTh M3y4YeHHUs] y4eOHOro Marepuaina C
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€H, JIOTMKH 00pa30BaTeIbHOTO IpoLecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOINXCS.

B nporpamMe mo OHONOTHHM TaKXe YYUTHIBAIOTCS TPEeOOBaHUS K IJIAHUPYEMBIM
JUYHOCTHBIM, METANpEJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/ydeOHBIX JeHCTBUN 00y4Yaromuxcs 1mo
OCBOEGHHIO COJIEP KaHUs OMOJIOTHYECKOr0 00pa3oBaHUsl.

B nporpamme no 6uonoruu (10—-12 kmaccel, 6a30BbIi YpOBEHB) peann30BaH MPUHIIHIT
MPEEeMCTBEHHOCTH B HW3Y4YeHUHM Ouosiorud, Omarojmapss 4eMy B HEW MpocMaTpuUBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, I[IEHHOCTHBIX  OpPUEHTAIMi  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILUICHUS,
NpPEICTaBICHUNA O 370pOBOM OO0pa3e KHU3HH U OEpeXHBIM OTHOIIEHHEM K OKpYXKaromen
npupoaHoii cpene. IloaTomMy Hapsay c u3ydeHHeM OOLIEOMONOTHMUECKUX TEOpUM, a TaKKe
3HAHUH O CTPOCHHUHU KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B HUX
MPOLIECCOB B MpOorpaMMe IO OWOJOTHH YAENeHO BHUMAHHUE HCIOJIb30BAHUIO MOJIYUYEHHBIX
3HAHUH B IOBCEAHEBHOM JKU3HU ISl PEIICHHS MPUKIAHBIX 332/1a4, B TOM YUCIIE: TPOPUIAKTUKA
HACJIC/ICTBEHHbIX ~ 3a00JIeBaHMN  YEJOBEKa, MEIUKO-TEHETHYECKOro  KOHCYJIbTUPOBaHMS,
000CHOBaHHS IKOJIOTHUYECKH IEIecO00pa3HOro TOBEACHUS B OKPYKAIOUIeH MPUPOIHOHN cpene,
aHamu3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YEJOBEKa Ha COCTOSIHHE NPUPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMaHHS K MPUKIAJTHOW HANPABICHHOCTH Y4eOHOTO
npeamera «bUOIOrHs» MPOJUKTOBAHO HEOOXOIUMOCTBhIO OOecreueHHsl YCIOBUH JUIsl pelIeHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOro 00pa3oBaHus, KOTOpask MpeAIoiaraet
dopmupoBaHHe y 00yYaromUXcs CIOCOOHOCTH afaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUA.

buonorus Ha ypoBHe cpeaHero obmero odpa3oBaHMs 3aHMMaeT BaxHoe MecTo. OHa
oOecnieunBaeT (QopMHUpOBaHUE y OOydalOUIUMXCS NPEACTABICHUNH O HAy4yHOM KapTHHE MMpa,
pacumpsieT 1 00001aeT 3HaHUs O )KUBOH Npupoje, €€ OTIIMYUTEIbHBIX TPU3HAKaX — YPOBHEBOI
OpraHu3alliil W DBOJIIOLWHU, CO3MaéT YCIOBHSA JMJIS: TO3HAHWS 33aKOHOB JKHBOW TPUPOJIBI,
dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M 0Oe3o0macHoro obpasa
KHU3HH, YKOJIOTUIECKOTO MBIIIUICHUS, [IEHHOCTHOTO OTHOIICHUS K )KUBOM MPHUPOJIE U YETIOBEKY.

Bonbmioe 3HayeHue OMOJOTHS WMEET TakKe Ui pEIIeHUS BOCIHUTATENbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIEro oOpa3oBaHus, COIMAIM3aIy oOydarommxcs. 3ydenue
6uosorun o0ecrieynBaeT yCIIOBUSA e ¢dbopmupoBaHus UHTEIJICKTyaIbHBIX,
KOMMYHHUKAIIHOHHBIX M WH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYIBTYPHI, CIIOCOOCTBYET
MHTETpaluy OMOJIOTHYECKUX 3HAHUM C MPEJICTaBICHUSMH W3 JPYTUX Y4YEOHBIX NPEIMETOB, B
YacTHOCTH, (PU3UKHU, XUMHH U Teorpadun. HazBaHHBIE TON0KEHHUS O MpeTHa3HAUYCHIH YIeOHOTO
npeamera «bUONOTHS» COCTaBUIM OCHOBY JUIS OIpENeNieHHs MOJIXOAO0B K OTOOpy u
CTPYKTYPHUPOBAHUIO €TO COJIEPIKAHHS, IPEACTABICHHOTO B ITPOrpaMMe Mo OHOJIOTHH.



OTt60p conmepkanus yuebHOro npeamera «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH
C MO3UIUI KYJIbTYpPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUHU C KOTOPHIM O0YyYaIOLIUECs JOTKHBI
OCBOUTH 3HAHUS W YMCHHS, 3HAYUMBbIC JUIsI (POPMUPOBAHUS OOIICH KYJIbTYpHI, ONPEACISIONIIe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’Kalollel MNpPUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00€e MECTO B 3TOM cuUCTEMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJIEp’KaHus, KOTOphIe CIyKaT OCHOBOM g  (QopMHUpOBaHUS
IIPEJICTaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpHUEHTAIMIX JUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3AlUK OHOJIOTHYEeCKOro 00pa3oBaHusl.

CTpyKTypHpOBaHHE COJACpXaHMUA YU4EeOHOro Marepuaja B HporpaMMe IO OWOJIOTHH
OCYIIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMYUTENbHBIX OCOOEHHOCTSIX
JKUBOW TPUPOABI, O €€ YPOBHEBOM OpraHM3alMyd M 3BOJIOLMU. B COOTBETCTBUMM € 3THUM B
CTpYKType ydeOHOoro npeamera «buonorus» BBIIEICHBI CIEAYIOUINE COJIepKaTeIbHbIC TUHUU:
«buonorus kak Hayka. MeToJpl HAy4yHOrO No3HaHus», «KileTka kak Ouoiorudyeckas cucTemMay,
«Opranusm Kak Ouosiornyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHM4ecKoro Mupay,
«IBOTIOLHUS )KUBOU MPUPOJIBD», «IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Henbp u3yuenuss yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIIAJICHHE
00yJalOIMUMHUCS 3HAHUSAMH O CTPYKTYPHO-QYHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra U npuoOpeTeHrne YMEHHUI UCIOIb30BaTh 3TU 3HAHMS JJISl TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH O0BEKTOB KMUBOW TIPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TIPOOJIEM.

Joctuxenne 1enu u3ydeHus ydeOHoro mpenmera «buosorus» Ha 0a30BOM YpOBHE
oOecrnieunBaeTcs PeIICHUEM CIIEIYIOINX 3a1au:

OCBOEHHE OOYYArOIIMMHCS CUCTEMbl 3HAHUN O OHOJIOTUYECKUX TEOPHUSIX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, NMpPaBWIIaX, CIY)KaIlMX OCHOBOH Ui (hOPMHPOBAHHUS
MPEJICTABICHUI O €CTeCTBEHHO-HAY4YHON KapTHHE MHpa, O METOAAaX HAy4YHOTO IO3HaHUS,
CTPOEHUH, MHOT000Opa3sMy U OCOOEHHOCTSX MMBBIX CHCTEM pa3HOIO YPOBHSI OpraHU3alui,
BBIIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTUH;

dbopMupoBaHHE y OOyYaAIONUXCS MO3HABATEIIBHBIX, MHTCIUICKTYAIBHBIX U TBOPYECKHX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTHMH HAayYHBIX B3IJISJIOB,
UJeH ¥ MOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIUu;

CTaHOBJICHHE Yy OOydYarommxcs oOmed KynbTypbl, (YHKIMOHAIBHOM TIPaMOTHOCTH,
pa3BuUTHE YMEHUN OOBSCHATH W OLEHUBATH SIBJICHHS OKPYXKAIOIIETO MUpA >KUBOW MPUPOABI HA
OCHOBaHUH 3HAHUH U OMBITA, MOJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopmupoBaHre y O0Y4YaIOIIUXCS YMEHHN WIJUTIOCTPUPOBATH 3HAYEHHE OMOJOTHMUYECKHX
3HAHUM B TMPAKTUYECKOW MAESITENTbHOCTH YEJOBEKa, PAa3BUTUU COBPEMEHHBIX MEIMIIMHCKHUX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTHH;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS YEIOBEKOM KHBOUM MPUPOJIBL,
HE00X0IUMOCTH OEpeKHOr0 OTHOIIEHUS K HEl, COOMI0OEHHUS STUUECKUX HOPM NP MPOBEICHUU
OMOJOTUYECKHX UCCIIeIOBAHMIA;

OCO3HaHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHUU ISl TTOBBILIEHUS YPOBHS 3KOJOTHYECKOU
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNUS;

MPUMEHEHHUE MPUOOPETEHHBIX 3HAHWW W YMEHUW B MOBCEIHEBHOW >KU3HU JJI OIEHKH
MOCJEICTBUM CBOEH JEATENIbHOCTU 10 OTHOIIEHUIO K OKpY)Kaolled cpene, COOCTBEHHOMY
37I0pOBBI0, 0OOCHOBAHUE U COOJIIOICHUE MEP MPOPUITAKTUKH 3a00JI€BaHUIMA.

B cucteme cpennero obuiero oopazoBanus «buonorusy, n3yyaemas Ha 6a30BOM ypOBHE,
ABIIIETCS 00s13aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MpeIMETHOW oO0nactu
«EcTecTBeHHO-HAYUYHBIE MTPEIMETHIY.

Jlst u3ydeHus: OMoyIoruu Ha 0a30BOM YPOBHE CPEIHETO 00IIero 00pa3oBaHUs OTBOJIUTCS
68 yacoB: B 10 knacce — 34 yaca (1 yac B Henento), B 11 kiacce — 17 yacos (0,5 yaca B Hezieno),
B 12 kmacce — 17 gacos (0,5 gaca B Henemi0).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. Bnosnorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMM C OOLIECTBEHHBIMHU, TEXHUUECKUMH U JPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, 3CTETUKONM u mpaBoM. Ponb Ouonoruu B
(GopMHPOBAHNN COBPEMEHHON Hay4YHOU KapTHHbI Mupa. CucremMa OMOJIOTHYECKUX HayK.

MeTobl To3HAHMS KUBOK MPUPOAbI (HAOII0IeHNE, SKCIIEPUMEHT, OITMCaHNe, U3MEPECHHUE,
KJaccu(uKanus, MOIEIMPOBaHUE, CTATUCTUYECKAsh 00pabOTKa TaHHBIX ).

JdeMoHcTpanum:

Hoptpetsl: Y. Hapun, I'. Mennens, H. K. Konbuos, JIxx. Yorcon nu ®@. Kpuk.

Tabnuie! u cxeMbl: «MeTo bl TO3HAHUS )KUBOM IIPUPOIBD.

JlabopaTropHble U NpaKTHYecKue padoThbl:

[Ipaktuyeckas pabota Ne 1. «Vcnonp3oBaHHWE pPA3TUYHBIX METOAOB MPH H3YYECHUHU
OMOJOTUYECKIX OOBEKTOB.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALMA.

Xusble cuctembl (OnocHCTEMBbI) Kak MpeaMeT u3ydeHus Ouonoruu. OTiIMYMe >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CpoiictBa OumocucteM M HUX pazHooOpazue. YPOBHM OpraHu3aluu OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHU3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumnu:

Tabmuuel u cxembl: KOCHOBHbIE TNPHU3HAKU JKU3HW», «YPOBHU OpraHu3alMy KUBOH
HPUPOIBI».

Ob6opynoBanue: moaens Mojiekyisl JJHK.

Tema 3. XumMHu4ecKHuii cocTaB U CTPOEHHE KJIETKH.

XVMMUYECKUH ~ COCTaB  KJIETKHM.  XHMMHYECKHME  DJEMEHTBI:  MaKpOdIJIEMEHTHI,
MUKpO3J€MEHTHI. Bosla 1 MUHEpasbHbIE BEILIECTBA.

@yHKIMM BOIBI M MHUHEPAIBHBIX BEIIECTB B KieTke. llogaepkaHue 0CcMOTHYECKOTO
OanaHca.

benxu. Coctas u crpoeHue 0enkoB. AMHUHOKHUCIIOTEI — MOHOMEpHI OesikoB. He3ameHnumbie
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIeKyJbl (TepBUYHAs, BTOPUYHAs, TPETHUYHAs U UYETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE
cBoMcTBa 0enKkoB. buonornyeckue GyHKIN OEITKOB.

@depMmeHTHl — Ouonornueckue karanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunpl. Otinuus  (EepMEHTOB  OT
HEOPraHUYECKUX KaTaIn3aTOPOB.

VYrneBoabl: MoHOcaxapuibl (TJIOKO3a, pubo3a U J€30KcHpubd03a), Aucaxapuibl
(caxapo3a, JlakTo3a) M MoJUcaxapuabl (Kpaxmal, IJIMKOT€H, LeJUIono3a). buomornueckue
(GYHKIMH YTIIEBO/IOB.

Jlunuapl:  Tpurnuuepuasl, Gocomunuasl, crepounsl. [uapodmiibHO-THIPOGDOOHBIE
cBoiictBa. buonornyeckue ¢pynxuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUIHAOB Kak
VCTOYHUKOB DHEPIHH.

Hyxnennossie kucnorsl: JJTHK 1 PHK. Hykiieotnasl — MOHOMEpBI HyKIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxunuun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHIH.

[uronorusa — Hayka o kierke. KieTtouHas Teopus — npumep B3aUMOJCHCTBUS HIEH U
(GakTOB B HAYYHOM NO3HAHUH. MeTO bl U3yUEeHUSI KIETKH.

Knerka xak nenoctHas xuBas cuctema. O01ue Ipru3HaKky KJIETOK: 3aMKHYTasi Hapy>KHast
MemOpaHa, mosekyinsl JIHK kak renerudeckuii anmapar, cuctema cuHTe3a Oelka.

Tunbl kiIeTOK: JykKapuoTHUecKas U mpokapuotuueckas. OcoOEHHOCTH CTPOEHUs
npokapuotTuyeckoil kiuetku. Knerounas crenka 6akrepuil. CTpoeHue 3yKapuOTHUECKON KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.




[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAsl CTEHKA, IIMKOKAIMKC, UX (DYHKIIHH.
[Tnazmatuueckass memOpaHa, e€ cBoiictBa W ¢yHKuMH. lluromnmazma u e€ OpraHoubI
OnnomemOpanubie opranouasl kietku: JIIC, anmapar ['onbmaku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHApPUM, IIacTUibl. lIpomcxoxkaeHne MUTOXOHIPUHA U ILIACTHI.
Bunast mitactun. HememOpanHbie OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUHBINA LIEHTP, LIEHTPUOJIH,
PECHUYKH, KTIyTUKU. DyHKINN OPraHOUAOB KIETKU. BrirtoueHus.

Snpo — peryasTopHbIii neHTp KieTku. CTpoeHue sapa: sjepHas 000J04Ka, Kapuoria3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpauuu:

[Toprpetsl: A. JleBenryk, P.I'yk, T.IBann, M. llneknen, P. Bupxos, [Ix. Yorcos,
®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jlnarpammbl: «PacnipenerneHne XMMHYECKUX 3JIEMEHTOB B  HEXKHMBOH  IIPHUPOJIE»,
«Pacnipenenenne XUMUYECKUX 3JIEMEHTOB B )KMBOU IIPUPOLEY.

Tabmuuer u cxemsl: «Ileproguueckas TabinIa XUMHUECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BObI», «bruocunTes Genka», «CtpoeHue Mojekyisl Oenka», «CtpoeHue pepmeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenue monekynsl ATDy», «CtpoeHne 3ykapruoTHUYECKON
KieTkn», «CTpoeHue XUBOTHOM KIETKW», «CTpPOEHHE PpacTUTENIBHOM KIETKW», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y IIIeBOJbD», «JIUnuas».

OO6opyioBaHME: CBETOBOM MHKPOCKOI, O0OpYAOBaHHE [yl IMPOBEACHUS HAOIIOACHUH,
U3MEpPEHU, SKCIEPUMEHTOB, MUKPOIIpENapaThl pPacTUTENIbHBIX, KUBOTHBIX M OaKTEepHAIbHBIX
KJIETOK.

JlaGopaTopHble M IPaKTHYeCKUE PadoThI:

JIaGoparopHas pabdora Ne 1. «/3yyeHMe KaTalUTUYECKOH akTMBHOCTH (pepMEHTOB (Ha
IIpUMepe aMHJIa3bl WK KaTaaas3bl)».

JlaGoparopHas pabora Ne 2. «M3ydyeHue cCTpOeHHs! KJIETOK pacTeHUil, *UBOTHBIX U
OaxTepuii 0l MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpeNnapaTax U UX OMUCAHUEY.

Tema 4. ' KuzneneaTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WIM MeTabOIM3M. AccuMWwisIMs (TUIACTUYECKUM OOMEeH) U
JUCCUMMIIALIUSA (SHEpreTuYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Ipolecca MeTabonusma. Poib
3aKOHOB COXPaHEHHUs BEILIECTB M SHEPTrUU B IOHUMaHUU MeTadosInu3Ma.

Tunbel oOMeHa BemecTB: aBTOTPO(HBIA U rerepoTpodHbIif. Ponb depmeHToB B 00MeHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

@otocunte3. CperoBas W TeMHOBas (a3bl (orocuHTe3a. Peakmuu ¢doTtocunTesa.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A JIs KU3HH Ha 3emiie. BriusHaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHUHTE3UPYIOIKue OakTepuu. 3HAYCHUE XEMOCHHTE3a ISl JKU3HU Ha
3emute.

OHepreTudyeckuii oOMEeH B KieTke. PaciiensjeHue BeUIeCTB, BbIIEICHHE U
aKKyMYJIMpPOBaHUE SHEPTUU B KJIETKe. DTanbl sHepreTuueckoro ooMena. ['nukonus. bpoxenue u
ero Buabl. KucimoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopunuposanue. DPPEeKTUBHOCTb IHEPTETUIECKOT0 OOMEHa.

Peakuuu wmarpuuHoro cuHre3a. ['enetnueckas wuHopmamus u JIHK. Peanuzanus
reHeTH4ecKoil nHpopMau B KieTke. ['eHeTHUecKuil Ko M ero cBoWcTBa. TpaHCKpuUNLus —
maTpuuHblii cunTe3 PHK. Tpancnsnus — Ouocunres Oenka. Dtansl TpaHciasuuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oerka.

Heknerounsie ¢opmbl ku3HM — Bupychl. Hcropuss otkpbiTus BHpycoB (/.
W. UBanoBckmif). OCOOEHHOCTH CTPOEHMS W KU3HEHHOTO IMKJIa BUpPYCcOB. bakrepuodaru.
bone3nu pactenuii, UBOTHBIX U YEJIOBEKa, BhI3bIBa€MbIe BUpycamu. Bupyc nMmyHoeduura
yenoBeka (BUY) — Bo3Oynutens CIIM/{a. OOpaTHas TpaHCKpHUIIIUS, peBepTa3a U MHTErpasa.
[IpodunakTrka pacipocTpaHeHHsI BUPYCHBIX 3a00JI€BaHUIM.

JdemMoHcTpanum:




Hoptpetsl: H. K. Konsuos, J. U. UBanosckuit, K. A. Tumupszes.

Tabmumbl ~ w  cxembl: «Tunel  muTanus», «Metabomusm»,  «MUTOXOHIPHUSY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
dbyHknmonupoBanue reHa», «Cunre3  Oenka», «['eHernueckuit  konm», «Bupycoi»,
«bakrepnodarn», «Crtpoenne wu xku3HeHHbd 1wk Bupyca CIIMJla, ©Oakrepuodaray,
«Pemmukanms JJTHK».

Ob6opynoBanue: moaenu-ammnkanun «Y asoenune JJHK u tpanckpumnusy, «buocunres
oenkay, «CTpoeHue KIETKH», MoJienb cTpykTypsl JJHK.

Tema 5. PasMHoOkeHNe U HHAMBUAYAJIbHOE PA3BUTHE OPTaHU3MOB.

Kierounslii muki, wiM >KM3HEHHBIM LUK kKieTku. MHTepdasza m muto3. Ilpomeccsr,
npoTekaromue B uHTEpdasze. Permmukanus — peakunss marpuyHoro cuntesa JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapHOTHUIL. J[MIUIOWIHBIA W TalIOWAHBIA XPOMOCOMHBIC
Habopbl. XpomaTtuabl. LluTomornueckue OCHOBBI Pa3MHOXKEHUSI M UHJMBHUIYaJIbHOTO Pa3BUTHUSA
OpraHU3MOB.

Henenue xierku — mMuto3. Cragum mutosa. Ilpoueccel, nmpoucxonasdiue Ha pas3HbIX
CTaJusAX MUTO3a. BUOIOrMYecKuii CMBICII MUTO3A.

[IporpamMmmupyemast ru0esnb KIETKH — alomnTo3.

@opMbl  pa3MHOXKEHHSI OpraHU3MOB: Oecmojioe U TMosioBoe. Buawsl  Oecronoro
Pa3MHOXEHHS: JIeJIEHUEe HaJBOE, NOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHME,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMpPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJIEKIIUH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECTOIOrO.

Metio3. Craguu meitosa. [Iporeccsl, npoucxosime Ha cTagusx Menosa. [loBexpenue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIcia 1 3HaYEHUE MEH03a.

I'amerorenes — nponecc o0pa3zoBaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JI0BbIE XKene3bl:
CEMEHHHUKHU U sSMYHUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaTo3oup,
AWIEKIeTKa) — crepmaroreHe3 u oBoreHe3. (OcCOOEHHOCTH CTPOCHHS SHUIEKICTOK H
crepmaTo3onaoB. Omioaorsopenue. [laprenorenes.

NunuBunyanbHOEe pa3BuUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHATBHOIO PA3BUTHUS Y MMO3BOHOYHBIX KHUBOTHBIX: ApPOOJIEHHE, TacTpyJsLus,
opraHoreses. [TocramOpronanbHOe pa3BuTHe. THUNBI MOCTIMOPHOHAIBHOIO Pa3BUTHUSL: IPSIMOE,
HenpsiMoe (IMYMHOYHOE). BiusHue cpelnbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3BIBATH BPOXKJAEHHBIE YPOJICTBA.

Poct u pa3zButne pacrennii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHU, CTaANN
pa3BUTHA.

JdemoHcTpanum:

Tabnuibl U cxeMbl: «DOpMBI pa3MHOXKEHHSI OPTaHU3MOBY, «J[BOMHOE OIJIOIOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOEe pa3MHOXKEHUE pacTeHUui», «JlelieHne KIeTKu
OaxTtepuii», «CTpoeHHE TMOJIOBBIX KIETOK», «CTpoeHHe XpOoMOCOMBD», «KIETOUHBIN UK,
«Pemmukanus JTHK», «Mwuto3», «Meio3», «IIpsmoe n Henpsimoe pa3ButHe», «l ameToreHes y
MJIEKOTIMTAIONINX U YesloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

O6opyaoBaHKe: MUKPOCKON, MHKporpenapaTsl «CrnepMaTo30Mabl MIIEKOMUTAIOLIETO,
«litnexnerka Miekonuramoomero», «KapuokuHe3 B KiIeTKax KOpelIKa JyKay», MarHUTHas
Moieb-anrukanus «/lenenue knetkny», monens JJHK, Mogens meTadazHoit XpoMOCOMBI.

JlaGoparopHble U NpaKkTHYecKue padoTbl:

JIaboparopHas pabota Ne 3. «HabmoneHne MUTO3a B KJI€TKaX KOHYMKA KOpPEIIKa JTyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

JlaboparopHass pabora Ne4. «M3yueHHEe CTpOEHHS TOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenapaTax».

Tema 6. HacsiencTBeHHOCTh 1 H3MEHYHBOCTH OPTaHU3MOB.

[Ipenmer m 3agaum reHeTuku. McTopus pa3BuUTHS TEHETUKU. Ponab HUTOJNIOTMU U
AMOPHUOJIOTUY B CTAHOBJICHUH T'€HETHKHU. BKI1a] pOCCUIICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE




TeHETUKU. MeToIbl TEeHEeTUKH (THOPHUIOIIOTUYECKUHM, NHUTOTEHETUYECKHA, MOJEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTndyeckass CHMBOJIMKA, UCTIOTIb3yeMasl B
CXEMaxX CKPEIIMBAHUM.

3aKOHOMEPHOCTH  HACIENOBaHUs  IPU3HAKOB,  ycTaHOBJeHHble ['. MeHnnenem.
MonorubpuaHoe cKpenBanue. 3aKOH eIUHO00pa3usi THOPUIOB MEPBOTO MOKOJIeHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH paculeruieHuss npu3HakoB. ['mnore3a uucrorel ramer. Ilomnoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JlurubpugHoe CKpemMBaHHME. 3aKOH HE3aBUCUMOTO  HACJIEIOBaHUS  IMPU3HAKOB.
[{uToreHEeTHYECKHEe OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUSA. AHATU3UPYIONIEE CKPEIlMBaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIeIeHHs TEHOTUIIA OCOOU.

CueruienHoe HacnenoBaHue mpu3HakoB. Pabora T.Moprana mno CHEMJICHHOMY
HacJe10BaHMI0 TeHoB. HapyllleHue cuenyieHnsi FeHOB B pe3yibTaTe KPOCCUHIOBEpA.

XpoMocOMHas TEOpUsl HACIEACTBEHHOCTH. | eHeTHYECKUEe KapThl.

I'eneTuka nmomna. XpoMOCOMHOE OIpEAEIeHHE 1M0Ja. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTHsie M rereporaMmeTHbie opraHu3Mbl. HaciemoBanue MNPU3HAKOB, CHEIUJICHHBIX C
MIOJIOM.

N3menunBocTh. Buapl M3MEHUMBOCTU: HEHACJICACTBEHHAss M HacleACTBEeHHas. Poib
Cpeapl B HEHACJHEICTBEHHON  HM3MEHYMBOCTH.  XapaKTEepUCTUKa  MOAU(PUKAIMOHHON
W3MEHYMBOCTH. BapuanvoHHBIA psii U BapuanMoHHas kpuBas. Hopma peakinum mnpusHaka.
KonuuecTBeHHbIE M KAaueCTBEHHbIE INPU3HAKM M WX Hopma peakuuu. CBoiicTBa
MOAU(PUKAITMOHHON U3MEHUYUBOCTH.

Hacnencreennasi, wiy reHOTUNIMYECKasi, ©3MEHUYUBOCTh. KOMOMHATHUBHAS N3MEHUYUBOCTb.
Meiio3 u MoNOBOM mpomecc — OCHOBA KOMOMHATMBHOM WM3MEHUMBOCTH. MyTallMOHHas
U3MEeHYUBOCTh. Kiaccudukamus myranuii: reHHbIE, XpOMOCOMHBIE, T€HOMHBIe. YacTtoTa U
MPUYMHBI MyTariii. MyTtareHHble (akToOpbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIIEICTBEHHOM
n3menunBocty H. M. BaBunoga.

BuesigepHast HacIeICTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetnka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJAbl T'€HETHUKH YeEJIOBEKa:
TCHCAJIOTUICCKUH, OJIM3HEIOBBIM, ITUTOTCHCTUYCCKUH, OHMOXUMHYCCKHHA, MOJEKYJISIPHO-
reHetudyeckuid. CoOBpEeMEHHOE OIpeAeNIeHUEe TEeHOTUIIA: IOJIHOIN€HOMHOE CEKBEHUPOBAHMUE,
TEHOTHIUPOBaHKUE, B TOM uyucie ¢ nomoibio [1I[P-ananmu3za. HacnencrBennsie 3aboseBaHus
YyelnoBeKa: TeHHble OoNie3HH, OONE3HW ¢ HACIEACTBEHHOM  MpeapacroyioKeHHOCTHIO,
XpoMocoMHBIE Ooisie3Hu. ComaThdeckue H TreHepaTuBHbIe MyTanuud. CTBOJIOBBIC KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKY U JICUEHUS] T€HETHYECKHUX
Oose3Heil. MenuKo-rTeHeTHYECKOe KOHCYJIbTHPOBAaHUE. 3HAYECHUE MEIAUITMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUIECKIX 3a00JIeBaHUI YeTOBeKa.

JdemoHcTpaumu:

Hoptpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabauiel 1 cxembl: «MOHOTHOPHUIHOE CKpEIIMBAHUE U €T0 IIUTOr€HEeTHYeCcKasi OCHOBAY,
«3aKOH pacHICTUICHHS M €ro I[UTOTEHEeTUYECKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckne OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Meiio3», «B3auMoaeiCcTBrE ajUIeIbHBIX TEHOBY, «I €eHeTHYeCcKne KapThl PaCTEHUM, KUBOTHBIX
u 4denoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTU HACJIEAOBAHMS, CLEIUIEHHOTO C IOJIOMY,
«Kapuotunel denmoBeka W JKUBOTHBIX», «Buasl wu3MeHumBoCcTHY», «MoaudukannoHHas
W3MEHUYUBOCTH», «HacnemnoBanue pesyc-dakropay, «['eHeTHKa Tpymnn KpoBu», «MyTanHoHHas
U3MEHYHBOCTHY.

O6opynoBanue: MoAenu-anmIukanun «MoHOTHOpUIHOE CKpemuBaHuey», «HemonHoe
TOMUHUpOBaHUEY, «Jlurnbpumnoe ckpemuBanuey, «llepekpéct XpomMocoM», MHKPOCKON U
Mukpomnpenapar «JIpo3oduna» (Hopma, myranuu Gopmbl KPBUIbEB U OKPACKU Tena), repoapuit
«I"opox mOCceBHOW».

JlabopaTopHble U IPaKTHYeCKHe PadOThI:




JIaGoparopnas padora Ne 5. «/3yueHue pe3yabTaToB MOHOTUOPUAHOTO M TUTHOPUIHOTO
CKpEIIUBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIpENaparax.

JlaboparopHast pabota Ne 6. «M3ydueHrne MOIuUKAIMOHHOW U3MEHUYNBOCTH, IIOCTPOCHHE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOW».

JlaGopatopnass pabGora Ne7. «AHanu3 MyTamuii y JApo30QMiIbl Ha TOTOBBIX
MUKpOIIpenaparax.

[TpakTuyeckas padora Ne 2. «CocTaBiieHHE U aHATIN3 POJIOCIOBHBIX YEJIOBEKay.

Tema 7. Cesiexniusi opranu3zmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuusi Kak Hayka M Ipolecc. 3apoKJI€HUE CEIEKLUUU U AoMecTuKauus. Yuenue H.
H. BaBuioBa 0 LIEHTpax HPOUCXOXACHHS W MHOrooOpaszus KyJIbTYPHBIX pacTeHuil. LleHTpbl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. CopT, IOpoJa, ITaMM.

CoBpeMeHHbIE METO/IbI CeJIeKIIMU. MacCoBBI M MHAMBUAYAIbHBIH OTOOPHI B CEIEKIIUU
pacteHuil n kuBOTHBIX. OLIEHKa 3KCcTephepa. bIM3KopoACTBEHHOE CKpEeIMBaHNEe — HMHOPUIMHT.
Uucras nuHusa. CkpemuBaHMe YHUCTBIX JIMHUK. ['erepo3uc, wnu rubpugHas cuia.
HeponctBenHoe ckpemmBanne — ayrOpuauHr. OtmanéHHas TtuOpuamsanus U e€ YCHeXH.
HcKkyccTBeHHBIM MyTareHe3 W IOJIYy4YEHUE MOJUIUIONJI0B. JIOCTHIKEHHS CEJNeKUMU PAaCTEHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonorus kak oTpacib MNPOU3BOJACTBA. ['€HHas HMH)KEHepus. OTamlbl CO3aHUS
pexomOunantHoii JIHK u Tpancrennsix opranusmoB. Kiierounas wunxkenepus. Kiierounsle
KyJlIbTypbl. MUKPOKJIOHAJILHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHMW3MOB. OKOJOTMYECKHME M 3dTudeckue mnpobiemsl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

Hoptpetsl: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHoB.

Tabnuiel 1 cxembl: kapTa «LIeHTpBl MPOMCXOXKAECHUS U MHOrooOpasus KyJbTYpPHBIX
pacteHui», «Ilopoabl JoOMaIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OTnanéHHas
rubpuam3anusy, «Paborel akamemuka M. @. UBanoBay, «llomummonnus», «OOBEKTHI
ouorexHonorun», «Kinerounele KylnbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TEHOB, XpPOMOCOM.

O6opyaoBaHKe: MYJISDKU TJIOJIOB U KOPHEIJION0B JAUKUX (POPM M KYIbTYpHBIX COPTOB
pacrenuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUSI.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

Okckypcust «OCHOBHBIE METO/BI M JOCTH)KEHUS CEJEKIMU PACTEHUN W KUBOTHBIX (Ha
CEJIEKLMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
X035ICTBO, 1a00paTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBoJIrOLMOHHAsA OUOJIOTHS.

[Ipennocsiku BO3HUKHOBEHMS 3BOJIIOIIMOHHOM TEOpUHU. DBOJIOLMOHHAS TEOpPUS U €€
MecTO B Orosoruu. BiysHue 5BONIIOIIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CuzerenbctBa »BoMOLMU. [laneoHTONOrMYECKHE: MOCIEAOBATENBHOCTD IOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOM JIETOIMCH, Nepexoanble popMbl. buoreorpaguyeckue: cxoacTso
U paznuuue GayH u Gpop MaTepUKOB U OCTPOBOB.

OMOpHOIOrYecKHe: CXOACTBA M pa3ivuus 3MOPHOHOB pa3HbIX BHUAOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJOTWYHBIE, PYIUMEHTApHBIE OpraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonronHass Teopuss Y. JlapBuHa. IIpennoceulkM BO3HUKHOBEHHS JapBUHU3MA.
JIBIKyle Cuibl  ABOJIOUMM BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpH
OTPaHUYEHHOCTH PECYpCOB, HEONpeNesl€HHas W3MEHYMBOCTh, Oopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckast Teopus 3Bomonnu (CTI) u e€ 0OCHOBHbBIE MOJIOKEHUS.

Muxkposontonus. [Tonmynsanus kak eqMHULIA BU1A U 3BOJIOLUY.




JBmxyue cuibl ((hakTopbl) SBOJIIOLMU BHIOB B Mpupoje. MyTallMOHHBIN Mporece u
KOMOMHATUBHAs M3MEHUYMBOCTh. IlomynsnuoHHble BONHBI U Jpeid reHoB. M3omsauus u

MHUTpaLHSL.

EcrecTBeHHbI 0TOOp — HampaBistoimuii Gpakrop 3BosOIUH. DOPMbI €CTECTBEHHOTO
otbopa.

[TpucocoOaeHHOCTh ~ OpPraHM3MOB  Kak  pe3yibTaT  3BOJIOIUH.  [IpuMmepsl

npucnoco0IeHnit y opranu3MoB. ApoMop(O3bl U UAM0AIANTAIIHH.

Bun u BupgooOpasosanue. Kputepun Buga. OcHOBHble (DOpMBI BHI000pa30BaHUS:
reorpauueckoe, 3KOJIOrHUECKOE.

MakposBostonyst. PopMbl 3BOIOLUM: (pugeTHdecKas, JAUBEPreHTHas, KOHBEPreHTHas,
napauenbHas. HeoGpatumocTs 3Bomonuu.

[IpoucxoxkaeHnne  OT  HeCHEIHUAIM3UPOBAaHHBIX  mpenkoB.  [Iporpeccupyromas
crnenyaian3anus. AI[aHTI/IBHaSI paguanus.
JdemoHcTpauuu:

Hoptpetsr: K. Jlunne#t, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap,
9. I'ekkenb, . Mromep, A. H. CeBepiios.

Tabmuiel 1 cxembl: «Pa3Butue opraHmdyeckoro Mupa Ha 3emie», «3apoJbllu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CyIIECTBOBaHHEY,
«EcrecTBeHHbli  0TOOp», «MHOrooOpa3ue copToB pacTteHmit», «MHOrooopasue mopoJ
JKUBOTHBIX», «[Tonmynsumny, «MyTanuoHHas U3MEHYUBOCTbBY, «ApoMop(o3bI»,
«Mmunoanantanun», «OO0mas aereHepanus», «JIBwkymue cuisl sBomonun», «Kapra-cxema
mapuipyra nyremectsus Y. Jlapsuna», «boprba 3a cymiectBoBanue», «lIpucrnoco0neHHOCTh
opranu3mMoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTUIECKOE BUI000OPA30BAHUE.

O6opyaoBaHue: KOJUIEKIIHS HACEKOMBIX C PA3IMYHBIMU TUIIAMH OKPAacKu, HaOOp IJI0JI0B
U cemsH, Koiuiekuusi «[IpuMepsl 3alUTHBIX MPHUCIIOCOONCHHU Y JKHBOTHBIX», MOIEIh
«OCHOBHBIE HamNpaBIICHUSI DJBOJIOLUUNY», O00BbEMHas Mojaenb «CTpoeHHe TOJOBHOTO MO3ra
MIO3BOHOYHBIX».

buoreorpaduueckass kapra mupa, Koyekuus «QDPOpMbI COXPaHHOCTH HMCKOIAEMbIX
KUBOTHBIX W pacTeHUil», Mozaens anmiukauusa «llepekpéct XxpomMocom», BIa)KHbIE Iperaparbl
«Pa3Butue Hacekomoro», «Pa3BuTue mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluuu (OpMbI KPbUILEB U OKPACKH TeJIa).

JlabopaTopHble H IPaKTHYeCKHe PadOThI:

JlaGoparopHas padota Ne 1. «CpaBHeHuUE BUAOB 110 MOPPOJIOTUIECKOMY KPUTEPHUIO».

JIaGoparopHass pabora Ne2. «OmnucaHue NPUCHOCOOIEHHOCTH OpraHusMa H eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE H pa3BUTHE JKM3HH HA 3emJie.

JloHayuHbIe MIPEICTaBICHUS O 3apOXKIECHUH KU3HU. HaydHble runoTe3sl BO3HUKHOBEHUS
KU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMHs. XUMHUYecKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYEeCKHX. OKCIEPUMEHTAIBHOE  MOJATBEPXKJIECHUE
XUMHUYECKON 3BoMoIMKM. HauanpHble sTansl 6uonorunueckoit spomoornuu. ['unoresa PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE NMPOTOKJIETKHU. [lepBble KIETKH U UX
sBOIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne xu3Hm Ha 3emse mo 3pam U nepuojam. Karapxeil. Apxeiickag u
npoTtepo3oiickas dpel. llameo3oiickas spa u e€ mepHoabl: KEeMOpPUICKHH, OpIOBUKCKUH,
CUJIypUHCKHUH, I€BOHCKUH, KAMEHHOYT OJIbHBIN, TIEPMCKHI.

Me3so30iickas 3pa U €€ epruoabl: TPUACOBBIN, OPCKUI, MEJIOBOM.

KaiiHo3zoiickas 3pa 1 €€ nepuoibl: MajJIeOreHOBbIA, HEOT€HOBBIN, aHTPOIIOT€HOBBIH.

XapakTepucTuKa KiIMMaTra U IeoJIOTMYECKUX MporeccoB. OCHOBHBIE ATambl BOJIIOLUU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud H KUBOTHBIX. [losiBieHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBbIX OPTaHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak oTpaxkeHue 3Boytolru. OCHOBHbBIE CUCTEMaTUYECKHe
TPYIIIIBI OPTraHU3MOB.




OBonronusl  4yenoBeKka. AHTPONOJOTMs Kak Hayka. Pa3BuTue npencraBiIeHUl o
MIPOUCXOXKICHUN YesloBeKa. MeToibl n3yueHus: anTpororene3a. CxoAcTBa U pa3inyusl 4eJoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MOJI0KEHHUE YEIIOBEKA.

JBuwxymue cuibl  (pakTopbl) aHTpomoreHe3a. HacnmeacTBeHHass HM3MEHUHMBOCTh H
ecTecTBEeHHBIH 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIUH Tpy/aa, MBIILICHHE,
pedb.

JdeMoHcTpanum:

[Moptpetsl: ®. Penu, JI. [Tactep, A. . Onapun, C. Mumiep, I'. FOpu, Y. JapBuH.

Tabnuubl u cxembl: «Bo3uukHoBeHne CONHEUHOU cUCTEMbD», «Pa3BUTHE OPraHUYECKOro
mupa», «PacturenpHas kieTka», <«OKuBoTHas kieTtka», «lIpokapuoruueckas KieTkay,
«CoBpeMeHHasi CUCTEMAa OpPraHu4yeckoro mMupay», «CpaBHEHHE AHATOMHYECKHMX YEPT CTPOCHUS
YeJI0BEKa U YeJI0OBEKOOOPa3HBIX 00€3bsIHY,

OO6opynioBaHue: TE€OXPOHOJOTHUYECKass Tabnuua, KouleKuus «DopMbl COXPaHHOCTH
MCKOMAEeMbIX KUBOTHBIX M PACTCHUID.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

[IpakTrueckas padora Ne 1. «M3ydeHue HCKOMaeMbIX OCTATKOB PACTEHUM U )KUBOTHBIX B
KOJUIEKLIASAX .

DKCKypcusi «IBOJIOLNS OPraHMYEeCKOro MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHbBIN HIIN
KpaeBeIUECKUI My3eil).

12 KJIACC

Tema 2. Bo3HUKHOBeHHe M pa3BUTHe )KM3HU Ha 3emJie.

OCHOBHBIE CTaJAMM U BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAJIONMUTEKH, YeloBEeK yMEIbIil,
Yenosek mnpsmoxopsammii, YemoBek HeaHaepTanbCckui, YenoBexk pasymublii. Haxonku
MCKOMAeMbIX OCTATKOB, BPeMsl CYIIECTBOBaHUS, 00JACTh pacHpOCTpaHEHUsl, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

YenoBeueckue pacbl. OCHOBHBIE OOJIBIIIUE pachl: eBpoNeouHas (eBpa3uiickas), Herpo-
aBcTpajioujiHas  (dKBaTOpuaibHasg), MOHTOJOUIHAs  (a3uMaTCKO-aMepuKaHckas). YUepTsl
MPUCTIOCOOJICHHOCTH TPEICTaBUTENeH YelNOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdeMmoHcTpanum:

Tabouiel w1 cxembl: «OCHOBHBIE MeECTa IaJCOHTOJIOTMYECKUX HAXOJOK IPEIKOB
COBPEMEHHOI0 uejoBeKa», «/IpeBHeimne moaw», «peBHue moau», «llepBbie coBpeMeHHbIE
moany, «YenoBeueckue pachl».

Ob6opynoBanue: Mmysoku — «[IpoucxoxxaeHne denoBeka»  (OIOCTBI  aBCTpaJIONUTEKA,
MUTEKAaHTPOIa, HEaHAEepTalblla, KPOMAaHbOHIIA), CIENKHA WIN M300pakeHHUs KaMEHHBIX OpyIuil
NEepBOOBITHOTO YesloBeKa (KaMHU-UYOIIIIEPhI, pyOouia, ckpedia).

Tema 3. Opranu3mbl 4 OKpY:KawIIAas cpeaa.

OKkojoruss Kak Hayka. 3ajayd M Pa3fenabl dKOJIOTMM. MeTolnbl 3KOJIOTMYECKHX
UCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOMTaHUS ~ OpPraHM3MOB:  BOJHAas, HAa3eMHO-BO3IyIIHas, IOYBEHHas,
BHYTpUOpPraHU3MEHHasl.

Okonornyeckue (akropel. Krnaccuduxanus skonorndeckux (akTopoB: aOMOTHYECKHUE,
OMOTHYECKUE U aHTPOINOreHHbIe. JlelicTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AbGuornueckue  (akTOphpl:  CBET, TeMIeparypa, BIKHOCTb. @DOTONEPHOAN3M.
[TpucniocoOnenust opraHu3MoB K JAecTBHIO a0noTHYecKuX GpakTopoB. bruojgornueckre puTMbl.

buornueckne ¢dakropel. Buapl OMOTHYECKMX  B3aUMOJCHCTBUN: KOHKYpEHLUS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepanus, MyTyajiu3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIM3M, HEUTpanu3M. 3HaueHHe OUOTHYECKHX
B3aMMOJICHCTBHI JIIsl CYIIECTBOBAHUSI OPIaHU3MOB B MPUPOAHBIX COOOIIECTBAX.

OKOJIOTHYECKHE XapaKTEPUCTHUKU Nomyasauud. OCHOBHBIE TIOKA3aTENINM MOMYJISLNM:
YHUCIIEHHOCTb, IUIOTHOCTh, POXIAA€MOCTb, CMEPTHOCTb, NPUPOCT, MUrpauusd. JlMHaMuKa
YHUCJIEHHOCTHU MOMYJIALUU U €€ peryIsiiusl.




JdemMoHcTpanum:

[optpetsr: A. I'ymboasar, K. @. Pynse, O. ['ekkensb.

Tabnuie! u cxemsl: kapta «lIpupoanbie 30861 3eMun», «Cpelibl OOUTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsmumy, «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH MOMYJISALUN
uHpy30pun-Typenbkn», «llumessie memnm.

JlabGopaTropHble U NpaKTUYecKue padoThbl:

JlaboparopHast pabota Ne 3. «Mopdonorndeckue OCOOCHHOCTH PACTCHHA W3 Pa3HBIX
MECT OOUTAHUS.

JIaGoparopnas padota Ne 4. «BnusHue cBeta Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCa.

[TpakTrueckas padota Ne 2. «IToac4€T MIOTHOCTH MOMYJISALMA pa3HBIX BUOB PACTCHUI.

Tema 4. CooO1mecTBa U IKOJIOrHYECKHE CHCTEMBI.

CooOmiectBo  opranmaMoB  —  OuoneHo3. CTpykTypbl  OuOIlEHO3a:  BUAOBAf,
NpOCTpaHCTBEHHAs, Tpoduueckas (mumieBast). Bunsl-noMuHanThel. CBsi3M B OHOIIEHO3E.

Dkojoruueckre cuctembl (dkocuctembl). Ilonarue o6 skocuctemMe U OGUOreoleHO3E.
@YHKIMOHAIbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: IPOAYLIEHTbI, KOHCYMEHTBI, pEAYLEHTHI.
KpyroBopot BemiecTB M HOTOK 3HEPrUM B 3KocucTeMme. Tpoduueckue (MHUILEBHIE) YPOBHU
skocucteMbl. [lumeBbie nenu u cetd. OCHOBHBIE ITOKA3aTelIM 3KOCUCTEMBI: OHoMacca,
OPOAYKIHMsI. ODKOJOTHYECKHE MUPAMUAbL: MPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBoMCTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOpPETyJIALUsl, pazButue. CyKkieccus.

[Ipupoanbie SKOCHUCTEMBI. DKOCHUCTEMBI 03€p U peK. DKOCHCTeMa XBOWHOTO WIIH
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOINOTreHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTEMBI. buonornyeckoe u
X035CTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak (akTop yctounBocTd 3KocucteM. CoxpaHeHHEe OHOIOTHYECKOro
pa3zHooOpa3us Ha 3emiie.

Yuenne B. U. Bepnaackoro o 6uocdepe. I'paHuiipl, coctaB U CTpykTypa Ouochepsl.
XKusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OMOc(heEpbl Kak TI00aTbHONW IKOCHUCTEMBI.
Jlunamuueckoe paBHOBecUe 1 0OpaTHas cBsi3b B Ouocdepe.

KpyroBopotbl BelecTB U OMOr€OXMMHYECKHE IMKJIBI 3JEMEHTOB (YIJIepojia, a3oTa).
3oHanbHOCTH 6uochepsl. OCHOBHBIE OMOMBI CYIITH.

UenoseuectBo B Ouochepe 3emun. AHTPONOTEHHBbIE HW3MEHEHUs B Ouocdepe.
['moGanbHbIe SKOJIOTHUECKUE TPOOIIEMBI.

CocyuiectBoBaHMe NpupoAsl M 4yenoBeuecTBa. CoxpaHeHue OmopazHOOOpasusi Kak
OCHOBa ycroiuuBocTu Ouocepsl. OCHOBa pPALMOHAIBHOTO YIPABIEHUS MPUPOIHBIMU
pecypcamu U UX Hcnoib3oBaHue. JlocTukeHHst OMOJIOTUH U OXpaHa IPUPOJIBL.

JdemoHcTpanum:

Hoptpetsr: A. JIx. Tenciu, B. H. Cykaués, B. . Bepnaackuii.

Tabnuue! u cxemsl: «Ilumessle nenny», «buonenos: coctas u crpykrypay, «lIpupoaHsie
coobmectBay, «llenn mnurtanus», «Okonoruueckas nupamuga», «buochepa u uenosek»,
«JKOCHCTEMa IIHMPOKOJUCTBEHHOIO Jeca», «IKOCUCTEMAa XBOWHOro Jjeca», «buoleHos
BOZOEMay, «ArpoueHo3», «lIpuMepHbIE aHTPONOIEHHbIE BO3JACHCTBHS Ha IPUPOLYY,
«BaxHelIne MCTOYHMKHM 3arpsA3HEHMsI BO3/lyXa M TPYHTOBBIX Boa», «llouBa — BaxHeilmas
cocrapistoas ouocgeps», «DakTopsl Aerpaganuu nousy, «llapaukossiil 3¢ dexT», «PakTopsl
PamoaKTUBHOTO 3arpsi3HeHus: Onocdeprl», «O0mas cTpykTypa ouocheps», «Pacnpoctpanenue
x®u3HH B Onochepe», «O30HOBBIN dkpaH Ouocheprl», «KpyroBopor yriaepoma B Guochepey,
«KpyroBopot a3ora B Ipupoze».

O00pyIOBaHUE: MOLEIb-AIIIINKAIIHS «Tunnyarle OHOIIEHO3LI», repOapuit
«PactutenbHble  coobmiecTBa»,  Koiulekuuu — «buomeno3», «BpemuTtenu — BakHEMIIMX
CEJIbCKOXO3SUCTBEHHBIX  KYJIbTYpP», TrepOapuM U KOJUIEKIUH PACTeHUH M  KUBOTHBIX,
IIPUHAUIEKALINE K Pa3HBIM AKOJIOTMUECKUM IpynnaM ogHoro Buaa, Kpacnas kaura Poccuiickoit
®denepatinu, H300paKeHUST OXPAHIEMbIX BUJIOB PACTEHUH U KUBOTHBIX.




I[NIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMELI 110 BMOJIOTMM HA
BA30BOM YPOBHE CPEJIHEI'O OBILIEI'O OEPA3OBAHIMA

Cornacho ®I'OC COO, ycraHaBiauBarOTCS TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
00y4aroIMMHUCS IPOrpaMM CpeAHero oo1ero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbBTATHI

B crpykType JMYHOCTHBIX pPE3yJIbTAaTOB OCBOECHMS mpeamera «buonorus» BblAeIEHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)kIaHCKON
UJEHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIIPEAEIEHUIO,
HAJIMYUE MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, LEJICHANPABICHHOE pPAa3BUTUE BHYTPEHHUX
yOeXAeHUI JIMYHOCTU HAa OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATULUN pa3BUTUS
OMOJIOTUYECKOr0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYy4YaroUIuXcs PYKOBOJACTBOBATHCS B
CBOEM  JEATENIBHOCTH  I€HHOCTHO-CMBICIIOBBIMM ~ yYCTAHOBKAaMH, IPUCYLIUMH  CHUCTEME
OMOJIOTMYECKOr0 00pa30BaHUs, HaJMYMe SKOJOTMYECKOro IPABOCO3HAHUS, CIIOCOOHOCTU
CTaBUTh LIEJIU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pe3yabTaThl OCBOEHUS NpeaMeTra «buoyorus» JOCTUTAKTCS B €IMHCTBE
yueOHOW M BOCIUTATEIbHON JEATEIbHOCTH B COOTBETCTBUM C TPAAULIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMU, UICTOPUUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMM, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMHu IOBEAEHUS M CIIOCOOCTBYIOT IIpOIeccaM CaMOIIO3HAHUS,
CaMOBOCIUTAHUSA M CaMOPA3BUTHsSI, PA3BUTHUSI BHYTPEHHEH IMO3ULIMM JIMYHOCTH, MAaTPUOTH3MA,
YBa)XEHUsI K 3aKOHY U IPaBOINOPSIKY, YEJIOBEKY TpyJa U CTapLIeMy ITOKOJIEHHIO, B3aUMHOI'O
YBaXKEHUS, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEQUI0O U  TPaJULUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JIn4HOCTHBIE PE3yIbTaThl OCBOEHUS yueOHOTOo npeaMeTa «bruosorus» A0MKHBI OTPaXaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUINXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
MO3ULIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAlUi, MO3UTHUBHBIX BHYTPEHHHX
yOeXAeHU, COOTBETCTBYIOUIMX TPAJAMLMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIiecTBa,
paclIMpEeHNE KU3HEHHOI'O ONBITA M OIbITa ACSITENIBHOCTH B IPOLECCE pealn3alud OCHOBHBIX
HAIpPaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCIIUTAHMS:

c(OPMUPOBAHHOCTh TPaKJAHCKOM MO3ULKMKM  OOydarolerocss Kak aKTHUBHOIO U
OTBETCTBEHHOT'O WIEHA POCCUICKOro 00I1eCTBa;

OCO3HAaHHE CBOMX KOHCTHTYI[MOHHBIX IIpaB M OO0S3aHHOCTEW, yBa)K€HHWE 3aKOHA U
IIPABOIIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOM AESITEIbHOCTU MIPHU CO3/ITaHUHU YUEOHBIX TPOEKTOB,
peleHnH y4yeOHBIX M ITO3HABATENIbHBIX 33124, BBIMOJIHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TMO3HMIIMI0 TIO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHHE YYMUTbIBaTh B CBOMX JEWCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/JICHCTBUSA JTI0JIeH ¢ pa3HbIMU YOEKICHUSMU, KYIbTYPHBIMU LIEHHOCTSIMH U COLMAIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B TIIPOLIECCE COBMECTHOI'O BBIMOJHEHUS Y4YEOHBIX,
MO3HABATEJIbHBIX M UCCIEOBATEIbCKUX 3aJa4, YBAXKUTEJIBHOIO OTHOLICHUS K MHEHHIO
OIITOHEHTOB MPU 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TyMaHUTapHON M BOJIOHTEPCKOM NEATENbHOCTH;

2) NaTPHOTHYECKOTO BOCTIUTAHUS:

c(hOpPMHUPOBAHHOCTD POCCUMCKOMN TPakIaHCKOW MACHTUYHOCTH, TATPUOTHU3MA, YBAKEHUS
K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Iepen PonmHOMN, ropocTu 3a CBOW Kpail, CBOIO
Ponuny, cBOH S3bIK U KYJIBTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHALIMOHAJIbHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K IMPUPOJHOMY HACIEAUI M NaMITHUKaM [PUPOJBI,
JnocTkeHusIM Poccrn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;



CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCHUCKUX YYEHBIX B CTAaHOBIICGHHE W PA3BUTHUE
OMOJ0TUM, TOHUMAaHKS 3Ha4eHUsl OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00IIeCTBa;

uneitHass  yOexAEHHOCTb, TOTOBHOCTb K CiIyXeHHto u 3amuTe OredecTsa,
OTBETCTBEHHOCTb 3a €r0 CYAb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HAaHME AYXOBHBIX LIECHHOCTEN POCCUIICKOT0O HAPO/1a;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO U TIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOIO OYAYyLIETro;

OTBETCTBEHHOE OTHOUICHHE K CBOMM DPOJUTENSM, CO3JIaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN *KU3HU B COOTBETCTBUU C TPAJULIMSIMHU HAPOJIOB
Poccuu;

4) 3¢TeTHYEeCKOr0 BOCTIMTAHUSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIFOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHMMAaHKUE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIPDQXEHHUIO B Pa3HbIX BHUIAX HCKYCCTBA, CTPEMJICHUE MPOSIBIISTH
KauyecTBa TBOPUECKON JIMUYHOCTH;

5) pusnueckoro  BocHHUTAHUs, (OPMHUPOBAHHMA  KYJIbTYPbl  310pPOBbSI M
IMOLUMOHAIBLHOIO 0JIArONOJIy4usi:

MMOHMMAaHUE U pealih3alus 3J0pOBOro U 0e30macHoro odpasa Kku3Hu (3710pOBOE MUTAHUE,
cOOIOZICHNE TUTUEHUYECKUX MPaBWJI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perymsipHass (U3HYECKas AaKTUBHOCTB), OEpPEeKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HMUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

MMOHMMAHUE IIEHHOCTH TMPaBWJI WHJUBUAYAJIHHOTO U KOJUIEKTUBHOIO 0€30MMacHOTO
MOBE/ICHUS B CUTYaIIUAX, YTPOXKAIOLIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHWE IOCJICJICTBUN W HEMPHSTHS BPEIHBIX MPUBBIUCK (YHMOTPEOICHUS ATKOTOJIA,
HApKOTUKOB, KYpEHHUS);

6) TPy/Z10BOT0 BOCIIUTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYJAOTIO0HE;

FOTOBHOCTh K  aKTMBHOM  JEATEIBHOCTH  TEXHOJOTMYECKOM W COUHAIBHOU
HANPaBIEHHOCTH, CMOCOOHOCTh MHUIMUPOBATH, TUIAHUPOBATH M CAMOCTOSTEIHHO BBITIOJIHSTH
TaKyIo JIeSITeIbHOCTB;

HMHTEpEC K paznu4HbIM chepam mpodeccruoHaNbHON NesSTeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIN BBIOOP OyayIieit mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTh U CITOCOOHOCTh K O0pa30BaHUIO U CaMOOOPA30BAHHUIO HAa MPOTSHKEHUU BCel
KU3HH;

7) 3KOJIOTHYECKOT0 BOCIIUTAHMUSI:

9KOJIOTMUYECKH 11€7IeCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK HCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYILECTBOBAaHMS;

TIOBBIIICHUE YPOBHS JKOJIOTHYECKON KYJIbTYphl: MPUOOpPETEHUE OMbITAa TUIAHHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN JIsl OKPYKAIOLIEH Cpebl;

OCO3HaHHUeE TN100aIbHOr0 XapaKkTepa dKOJOTHYECKUX MPOo0JieM U MyTeil UX pelIeHUs;

CIIOCOOHOCTH MCIOJIB30BATh MPHUOOpETaeMble TPU U3yYEeHUH OMOJIOTHH 3HAHUS U YMEHUS
IpHU pelIeHUuu MpoOJeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHUEM (COOII0IeHUE
MpaBuJI MOBEICHUS B MPHUPOJIC, HANPABJICHHBIX Ha COXPAHEHHE PABHOBECUSI B JKOCHUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHOochepsl);

aKTUBHOE HENpUATHE ACHCTBUN, MPUHOCAIIMX BpEI OKpYXalolled NpUpPOAHOU cpene,
yMEHHE MPOTHO3MPOBATH HEOJATONMPHUATHBIE HKOJIOTHYECKUE TMOCIEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUN U NIPEJOTBPALLATD UX;



HaJU4Yhe PA3BUTOIO SKOJOTUYECKOTO MBIIUICHUS, 3KOJIOTHYECKON KYJIbTYphl, OMBITA
JEATEIbHOCTH  JKOJOTMYECKOM HANpaBJICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCSI HMH B
[03HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAJIBbHOW ITPAKTHUKE, TOTOBHOCTHM K YYacTUIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJOTHUECKOW HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOT'0 TIO3HAHUS

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKM M  OOLIECTBEHHOW IpPaKTUKH, OCHOBAaHHOIO Ha JAMalore KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE  A3BIKOBOM M  4YMUTATEIILCKOM  KYJIBTYpbl  Kak  CpeICTBa
B3aUMOJICHCTBUS MEXY JIFOJIbMH U ITO3HAHUS MUDPA;

MOHUMaHHE CreHU(PUKHA OMOJIOTHU KaK HayKd, OCO3HaHHs e poiiu B (OPMHPOBAHUHU
paloHaIbHOIO HAYYHOT'O MBIIUICHHUS, CO3/JaHUU LIEJIOCTHOTO MpeICTaBIeHHsI 00 OKpYyKaroleM
MHUpe KaK O €IUHCTBE NPUPOABI, 4YeIOBEeKa H oOmecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHuu npodaeM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTUH JUII COBPEMEHHOM LUBUIIM3ALUU: 00eCTIeueHUs
HOBOT'O YpPOBHSI Pa3BUTHS MEIULUHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pelarh pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUYECTBA, IIOUCKA MyTeH BbIXOJA U3 TI100aIbHbBIX
9KOJIOTHYECKUX MPOoOJieM U o0ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIIMOHATILHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB B (HOPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTH B MOJYYCHUH OMOJOTUYECKUX 3HAHUH B I€JISX MOBBIIMICHUS OOIIei
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOM TI'pPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIMOHAIbHON
rPaMOTHOCTH O0y4aroumxcs, GopMUpyeMoil pu U3yu4eHUr OUOJIOTHH;

IIOHUMAaHHE CYHIHOCTH METOJOB IIO3HAHHWs, MCIOJb3YyEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BAaTh TMOJydyaeMble 3HAaHUs s aHauu3a W OOBSCHEHUS SIBICHUMN
OKpY’KAIOIIero MUpa M HPOUCXOJAIIMX B HEM H3MEHEHUHN, yMEHME JejaTh O0OOCHOBAHHbBIE
3aKJIIOUYEHUsI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 TMOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS MJIS PElIeHUs
po0JIeEM B PEATIbHBIX )KU3HEHHBIX CUTYALMSIX;

OCO3HaHUE LEHHOCTH HAYYHOU JAESITeNIbHOCTH, TOTOBHOCTh OCYILIECTBISATh MPOEKTHYIO U
HCCIIEI0BATENBCKYIO IESITENbHOCTh HHINBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTb K HEMpPEPHIBHOMY OOpa30BaHUIO M €CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUN 10 OHOJOTMU B COOTBETCTBHUH C JKU3HEHHBIMU
NOTPEOHOCTAMM.

METANPEAMETHBIE PE3YJIbTATHBI

MeramnpeaMeTHble pe3ynbTaThl OCBOCHUsI y4eOHOro mpeaMera «bHOoJIorus BKIIOYAIOT:
3HauMMble Ui (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYyYaIOIIMXCA  MEXKIUCHUIUIMHAPHBIE
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJI0B ITO3HAHUs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, SHEPTus,
SBJICHME, NpOIlecC, CHCTeMa, HAayuyHbId (DaKkT, MPUHIUIM, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCIEIOBaHNE, HAOIIOJEeHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYIHX), YHUBEpCaJIbHBIE
yueOHbIe JeicTBUS (MO3HAaBaTeIbHbIC, KOMMYHUKATUBHBIC, PETYISTUBHBIEC), 00ECIEUNBAIOIINE
dbopmupoBanne (YHKIIMOHATHLHON T'PAMOTHOCTH M COLMAIBHON KOMIETEHIIMH O0YyJaronuxcs,
CHOCOOHOCTh o0yyJaromuxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCHUIITIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble yueOHbIE JEWCTBUS B I103HABATEIbHOW U
COLIMAJILHON ITPaKTHKE.

MertanpeameTHble pe3ylbTaThl OCBOCHHUS MPOTpaMMbl CPETHEro 00Iero oopa3oBaHUS
JIOJIKHBI OTpaXaTh:

OgiajeHne YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbIe JJOrHYeCKHeE IeHCTBHS:

CaMOCTOSITENIbHO (DOPMYJIMPOBaTh M aKTyaJIM3UpOBaTh IMpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;



UCIOJIb30BaTh TPU OCBOCHWUW 3HAHUN MPUEMBI JIOTHUYECKOTO MBIIUICHUS (aHAIu3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHHS), PaCKpbIBaTh CMBICT OHOJOTHUYECKHUX
MOHSITHI (BBIICIATH HX XapaKTEPHBIE MPU3HAKK, YCTAHABIIUBATE CBS3H C APYTUMHU MOHSITHSIMH ),

OTpeAeNATh LeNU NeATeNIbHOCTH, 3ajaBasl MapamMeTpbl U KPUTEPUH HUX JOCTHXKCHUS,
COOTHOCHTH PE3yIbTAThl ACITEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TOHATUSA ISl OObsiICHEHHsS] (aKTOB U SIBICHUI KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHAYKTUBHBIC, NEAYKTUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHHSX, (POPMYITHUPOBATH
BBIBO/IbI U 3aKJIIOUEHUS;

MIPUMEHSITh CXEMHO-MOJICTIbHBIC CPENICTBA IS MPEACTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHONICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUI Pa3HOrO poja,
BBISIBJICHHBIX B PA3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pazpabarbiBaTh IUIaH pemieHuss MnpoOjemMbl ¢ Y4ETOM aHalM3a  HMEIOLIUXCS
MaTepUaIbHBIX H HEMaTEPHUATBHBIX PECYpPCOB;

BHOCUTbH KOPPEKTUBBI B JESTEILHOCTb, OLIEHWBATh COOTBETCTBHE DPE3YJIbTATOB LEISIM,
OIICHUBATH PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHUPOBATh W BBINOJHATH PabOTy B YCJIOBHUSX pPEalbHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIeA0BAaTEIbCKHE ICHCTBUS:

BIIa/IETh HABBIKAMU Y4eOHO-HCCIIEI0BATENbCKON U MPOEKTHON AESITENbHOCTH, HABBIKAMH
paspenieHus mpodIieM, CIIOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJ/IOB
pellIeHus MPaKTUYECKHX 3a71a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

WCIIOJIb30BaTh PAa3IMYHBIC BHJBI JCATCIHHOCTH IO TIOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAIMU, TPEOOPa30BAHUI0 U MPUMEHEHHMIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3IaHUH YYCOHBIX M COI[HAIBHBIX TPOSKTOB;

(bopMHUPOBATh HAYYHBIN TUI MBIIIJICHUS, BIAJAETh HAYYHON TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHSITHSIMA M METOJIaMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33aJaud B OOpa30BaTEIbHON AEATEIHLHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISIBJISITH TPUYUHHO-CIIECTBEHHBIE CBS3M W AaKTyalU3UpOBaTh 3aJayy, BBIABUTATH
TUTOTe3y €€ pelIeHHs, HAaXOJIUTh apTyMEHTHI IS JO0Ka3aTelbCTBA CBOMX YTBEPXKICHHH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aQHAIM3WPOBATh TIOJNYYEHHBIC B XOJAC pCIICHHS 3a7add Pe3yJbTaThl, KPUTHICCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAI[UsIM, OIECHUBAThH MPHOOPETEHHBIHN OITBIT;

OCYIIIECTBIATH 1EJICHANPABICHHBIN MOWCK MEPEeHoca CPEJCTB U CIIOCOOOB JACHCTBUS B
PO ECCHOHAIBHYIO CPEY;

yMeTb TIEPEHOCHTh 3HAaHHUA B T[IO3HABATENbHYI0O M  MPAKTHYECKyl0 o0iactu
KU3HEICATCIIEHOCTH;

yYMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIBUTATh HOBBIC WJCH, IMpEIJiaraTb OPUTHHAIBHBIC IMMOAXOMBI W PEIICHUS, CTABHTH
poOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

3) padora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3NIMUYHBIX MCTOYHMKAX MH(OpMammu (TeKcTe yuyeOHOro mocolus,
HAyYHO-TIOMYJISIPHOH JTHTEepaType, OMOIOTHYECKUX CIIOBAPSIX M CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B UHTepHeTe), aHAIM3UPOBATh WH(MOPMALUIO DPA3NIUYHBIX BUIOB U (POpM
MIPEJICTABJICHHS], KPUTHYCCKH OI[CHUBATh €€ JOCTOBEPHOCTh M HEITPOTHBOPEYNBOCTD;

(dbopMynupoBaTh 3aMpoChl W MPUMEHSATh pa3jIMYHBIE METOJbl TPU TMOUCKE B OTOOpe
Ouosornueckoi nHpopMaIuu, HeOOXOAMMOM JIJIs1 BBITIOJHEHUS YIeOHBIX 337124,



MpPUOOPETaTh OMBIT HCIOIH30BaHUS WH(OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOI'O UCIIOJIB30BAHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAJIbHYIO (OpMY TNPEACTABICHUS OMOJIOTHYECKOM
uHpopmanuu (cxemsl, TpaduKu, AHarpaMMBbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

WCIOJIBb30BAaTh HAYYHBIA S3bIK B KAayeCTBE CPEJCTBA IpU paboTe ¢ OMOIOTHYECKOM
uH(popMalMell: MPUMEHITh XUMUYeckue, PU3NYecKue U MaTeMaTHUeCKUe 3HaKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIIOIB30BaTh W TMPEOOpa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEICTBA HATJISJHOCTH;

BJAJIeTh HAaBbIKAMHM pPAClO3HABaHMA W 3alIUTHl MHPOpPMALUH, HHGOPMAITMOHHON
0e30MacHOCTH JTUYHOCTH.

OBJjajieHHe YHUBEPCAIbHBIMUA KOMMYHUKATHBHBIMU 1€ CTBHAMM :

1) oomenmne:

OCYIIECTBISATH KOMMYHHKAIIMH BO BCEX c(epax >KU3HU, aKTUBHO Y4aCTBOBATH B AHAJIOTE
WIM JUCKYCCHUU TIO CYLIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 33/JaBaTh BOIPOCHI, BHICKA3bIBATh
CYKJEHHS OTHOCUTEJIbHO BBINOJIHEHMSI NpeJylaraeMoi 3aJaud, Y4YHUTHIBaTb HHTEPECHl U
COTJIACOBAHHOCTD MO3UILUHN APYTUX YUaCTHUKOB JHAJIOTA WIIA JUCKYCCHN);

pacrno3HaBaThb HeBepOaJibHbIE CpEACTBAa OOIIEHHS, MOHMMATh 3HAUYEHUE COLHUAIbHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DIUKTHBIX CUTYallul, yMETh CMATYaTh KOH(IUKTHI U
BECTH IIEPErOBOPHI;

BIIQJIETh PA3IMYHBIMH CIIOCOOAMU OOIICHUS U B3aUMOJACHCTBUS, MOHMMATh HAMEPEHUS
JPYTuX JIOACH, MPOSIBIISATh YBAXHUTEIHHOE OTHOIICHHE K COOSCETHUKY U B KOPPEKTHOH (opme
bopMyITUpOBaTH CBOM BO3PAKECHHUS;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUSI C MCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMeCTHasI 1eSiITeJIbHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW M UHIUBUAYAIbHON pabOThI MPU
pemeHn O0MoI0rnYecKor mpo0IeMbl, 000CHOBBIBATH HEOOXOMMOCTh MTPUMEHEHHS TPYITOBBIX
dbopM B3aMMOCHCTBYS IPU pEUICHUH YyueOHOM 3a/1auH;

BBIOMPATh TEMAaTHKy M METOJbI COBMECTHBIX ICHCTBUU C Yy4ETOM OOLIMX HHTEPECOB U
BO3MOKHOCTEH KaKJ0r0 4Je€Ha KOJIEKTUBA;

NPUHUMATh LE€JIM COBMECTHOM JI€ATENbHOCTH, OPraHU30BbIBaTb M KOOPJIMHUPOBATH
JEUCTBUA IO €€ NOCTUIKEHMIO: COCTAaBIATH IUIAH JCHCTBUHM, PACIpPENENATh POJU C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OILIEHMBATh KaUeCTBO CBOETO BKJIAJIa U KAXKJAOTO YYaCTHUKA KOMaH/Ibl B OOIIUN pe3yabTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLIEHUBATh MJEU C MO3ULMU HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPATETMYECKOE ITOBEACHHE B PA3JIMYHBIX CHUTYyalMsIX,
HPOSIBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

OBJaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMU J1€HCTBUAMM:

1) camoopranu3amnus:

UCIONIb30BaTh OMONOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIeM M WX pElIeHUS B
JKU3HEHHBIX U yUYEOHBIX CUTYyAIUsX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUHN IIeJIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOUX
JIEUCTBUAX M TMOCTYNKaxX MO OTHOIIEHUIO K >KMBOW MPHUPOJIE, CBOEMY 3I0POBBIO M 3JI0POBBIO
OKPY’KaIOIIHNX;

CaMOCTOSITENIbHO OCYILIECTBIISITh [MO3HABATEIbHYIO JESTEbHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh U (QOPMYJIUPOBAaTH COOCTBEHHBIE 3aJa4l B 00pa30BATENBbHOM JESATEIBHOCTH U
KU3HCHHBIX CUTYaIHsIX;

CaMOCTOSITENTLHO COCTABJISATh [UIAH PELICHUs MTPOOIEMBI C YIETOM UMEIOIINUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalIHSIM;



pacuMpsATh paMK1 y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTECHHIA;

JieJ1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MIPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO ILIMPOKOW HPYIUIMH B Pa3HbIX
00JacTsX 3HaHUH, IOCTOSIHHO IOBBIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHD.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

BJIJICTh HaBbIKAMH MTO3HABATEIBHOMN peIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX CHCTBUI
U MBICIIUTEJIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, HCIOIb30BATh MPUEMBI pedIIeKCUU
JUISL OLICHKU CUTYal[H, BBIOOpAa BEPHOT'O PELICHMUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAIMU3€E PE3yNbTaTOB AEATEIbHOCTH;

3) npuHsITHE CedsT U APYTHX:

MPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTBI IPYTUX IIPHU aHAINU3€E PE3YNIbTaTOB ACATEIbHOCTH;

IPU3HABaTh CBOE IIPABO U MPABO APYTUX Ha OMINOKY;

pa3BUBATh CIIOCOOHOCTb IOHUMATh MUP C IMO3ULMH JPYroro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATbBI

IIpenmetHsie pe3ynbTaThl ocBoeHus rporpammbl COO 1o 6uosioruu Ha 6a30BOM YpOBHE
BKJTIOYAIOT CIeIU(UUecKue sl yaeOHOoro npenmera «buoorusy HaydHbIe 3HAHHS, YMEHUS U
Croco0bl JNeNCTBUI o OCBOEHHUIO, UHTEPIIPETALNN
U IpeoOpa30BaHUIO 3HAHUN, BUJIbI JESATEILHOCTH 10 TIOJIYyYEHUIO HOBOI'O 3HAHUSI U IPUMEHEHUIO
3HAHUM B PA3JIMYHBIX YYEOHBIX CUTYalMsX, a TakXKe B pPEalbHbIX >KU3HEHHBIX CUTYaIUsX,
CBsA3aHHBIX ¢ Ouojorueil. B mporpamme mnpenMerHble pe3ysbTaThl MPEACTaBICHBbI IO rojiaM
oOyueHusl.

[IpenmerHble  pe3ynbTaThl OCBOEHHs yueOHoro mpenmera «buonorus» ¢ 10
K/acce I0JKHBI OTPaXKarTh:

c(OPMHPOBAHHOCTh 3HAHWUH O MECTE W PONM OHOJOTMHM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MHUpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJEpKaHue OMOJOTHYECKUX TEPMUHOB U NMOHATUMN: KU3Hb, KIIETKA,
opraHusM, Meraboiau3sM (0OOMEH BeIeCTB M  MpEeBpalleHHue DHEPruu), ToMeocTa3s
(camoperynsiuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEJICHUE
(penpoyKius), HaCIeICTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHUE;

yYMEHHE H3Jaratb OWOJIOTMYECKHE TEOopuu (KJIETOYHAs, XpOMOCOMHas, MyTallMOHHa,
LEHTpaJlbHas JO0rMa MOJIEKYJIsspHOM Ouonorun), 3akoHsl (I'. Mengens, T.Moprana, H.
W. BaBuiosa) u yueHus (0 [IeHTpax MHOroo0pa3usi U IPOUCX0XK/I€HUs KyJIbTYpHbIX pacTreHuid H.
W. BaBusnosa), onpeaesnsaTh IPaHULbl UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHE BJIAJIETh METOJaMU HaYyYHOI'O MO3HAHUS B OMOJIOTHU: HAOJIIOJEHHE U ONUCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alys M MPOBEJCHHE OHOJOTMYECKOTO
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJYyUYEHHBIX DPE3YJIbTAaTOB, HCIIOJb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPHIl M 3aKOHOB, YMEHHE JI€JIaTh BBIBOBI HA OCHOBAaHUY NOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHBIE NTPU3HAKA BUPYCOB, KJIETOK NPOKApPUOT U DYKAPHUOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIECCOB: OOMEHa BEIIECTB U
IPEBpaIlCHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOI0 M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, ME03a, OILUIOJAOTBOPEHUS, PA3MHOKEHUS, WHIUBUIYAIBHOIO Pa3BUTHUSA
opraHusma (OHTOIe€He3);

YMEHHE MPUMEHSTh MOJyYeHHbIE 3HAHUS U1 O0BSICHEHUS] OMOJIOrMYECKUX MPOLIECCOB U
SIBJICHUM, JIJIS1 IPUHATHS PAKTUYECKUX PEIICHUH B TOBCETHEBHOMN KU3HHU C 1IE€IbI0 00eCTIeYeHus



0€30IIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJIEH, COOMIONEHUS HOPM
rPaMOTHOTO TOBEACHHUSI B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTUKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui PallOHAIBLHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pellaTh 3JIEMEHTApHblE TI'E€HETHMYECKHUE 3a/Jadyd Ha MOHO- W JUTHOpUIHOE
CKpEeIlMBaHUE, CIEIIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEUIUBAHUS
JUIsL TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JTaOOPAaTOpHbIE W MpaKTUYeCKue paboThl, COOIII0IATh MpaBuia MpH
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBAaHUEM;

YMEHHE KPUTUYECKH OIECHHBAThb U HHTEPIPETUPOBATh HMH(GOPMALKIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOW MH(OpMaLMK, HAYYHO-TIONYJSPHbIE MaTEPHUalibl), ITUUECKUE ACIIEKThl COBPEMEHHBIX
HCCIIeIOBAaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE Cco37aBaTb COOCTBEHHbIE NMCHMEHHBIE U YCTHBIE COOOIIEeHUs, 0000IIas
Ouonornyeckyro HMHGPOPMALMI0O M3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

[IpenMeTrHbie pe3yibTaThl OCBOCHHS ydeOHOro mpeamera «buonorus» ¢ 11-12
KJlaccax NOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUK O MECTE W POJM OMOJOTHMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAyYHOT'O MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ouosoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEeKa JJIsl pEeLICHHS )KU3HEHHBIX 3a/1a4;

YMEHHE pACKpBhIBaTh COJICPKAHUE OWOJOTHYCCKUX TEPMUHOB U TIOHSITHIA: BUJ,
nomynsitisi,  TeHOMOHI,  SBONIOIMS,  ABWXKYyIIHE  cuibl  (pakTopbl)  3BOJIOLUH,
IpUCIOCOOJICHHOCTh OPraHW3MOB, BHI000pa30BaHUE, JKOJIOTHYECKHE (DAKTOpPBI, HKOCHCTEMA,
OPOAYUEHThl, KOHCYMEHTBHI, pEeAYUEHThl, LEeNu NUTaHWUs, OKOJOTMYecKas MUpaMHaa,
OmoreorieHo3, buocdepa;

yMEHHME Wu3jaraTh Ouojoruyeckue Teopuu (dBomronuonHas Teopus Y. J[lapBuna,
CUHTETHUYECKas TEOpHUsl IBOJIIOLIMU), 3aKOHBl U 3aKOHOMEPHOCTH (3apoabliieBoro cxojacrtsa K.
M. bopa, uepenoBaHus TIaBHBIX HampaBleHUi u mytei sBomonuu A. H. CeBepiioBa, yueHus o
ouocdepe B. 1. Bepranckoro), onpeaensaTh rpaHUIbl UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHHE BIIaJIeTh METOJaMHU HAay4YHOTO TMO3HAHMS B OMOJIOTHH: HAOIIOJCHNE U OMHCaHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3alus M TPOBEIAEHUE OHOJIOTHYECKOIro
HKCIIEPUMEHTA, BBIJIBH)KEHHE THUIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXKIY HCCIEAYyEMbIMU
BEITMYMHAMU, OOBSICHEHHE IOTYYEHHBIX PE3YJIbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX TOHSATHH,
TEOPHl ¥ 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIIEHATh CYIIECTBEHHbIE IPU3HAKK CTPOEHHUS OHOJOTMYECKHX OOBEKTOB:
BUJIOB, MOMYJSALUHI, MPOIYIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OMOT€OLIEHO30B M 3KOCHUCTEM,
OCOOEHHOCTH  IPOLECCOB:  HACJIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTo  0TOOpa,
BUJI000pa30BaHusl, MPHUCIOCOOTICHHOCTH OPraHU3MOB, JNEHCTBHUS DKOJIOTHYECKUX (aKTOPOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB M MMOTOKA YHEPIHH B 3KOCHCTEMAX, aHTPOIIOI€HHBIX N3MEHEHUI
B DKOCHCTEMax CBOEH MECTHOCTH, KpPyroBOpPOTa BEHIECTB W OMOr€OXMMHYECKUX IIMKIOB B
o6uocdepe;

YMEHHE TIPUMEHSTH MONy4YeHHbIC 3HAHUS ISl OOBSICHEHUSI OMOIIOTMYECKUX MPOIIECCOB U
SIBJICHHM, 1711 TPUHATHUS TPAKTUUECKUX PEIICHUI B TTOBCEIHEBHOMN KU3HU C LIETBI0 00eCTIeYeHUS
0€30IIaCHOCTH CBOETO 3[I0POBbS M 3/I0pPOBbSl OKPYKAIOUIUX JIIOJIEH, COOMIONEHUSI HOPM
rPaMOTHOTO TOBEACHHUSI B OKpYKalolled MPUPOAHON cpele, MOHMMaHHE HeO0OXOIUMOCTH
MCIIOJIb30BaHUS JOCTHKEHUM COBPEMEHHOM ouonoruu JUTSt palMoOHAIBHOTO
MPUPOIONOIB30BaAHUS;

YMEHHE peliaTh dJeMEHTapHble OMOJIOTHMYECKHE 3aJadud, COCTaBISATh CXEMBI MepeHoca
BEIIECTB U SHEPTUU B 3KOcUcTeMax (IL[eMH MUTaHUs);



YMEHHUE BBINOIHATH Ja0OpAaTOpHbIE U MPaKTHYECKHe PadOThl, cOOMI0AATh MpaBuUia MpU
paboTe ¢ yueOHBIM | JIa0OpaTOPHBIM 00OPYIOBAHHUEM;

yYMEHUE KPUTHUYECKH OIICHWBATh W HMHTEPIPETUPOBATH MH(POPMALNIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOILIYIO TICEBJOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpElICTBa
MaccoBOi WH(pOpPMAIMK, HAYYHO-TIOMYJSPHbIE MaTepualibl), paccCMaTpUBaTh TIJI0OAIBHBIC
9KOJIOTHYECKHE MPOOIEMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3HILIUIO;

YMEHHE CO3/1aBaTb COOCTBEHHBIE TMHCbMEHHbIE W YCTHbBIE COOOLIeHUs, 00001as

Ouonornyeckyro HMHGPOPMAIMI0O W3 HECKOJIBKUX HCTOYHMKOB, TPAaMOTHO HCIOJIb30BATh
MOHSATUHHBIN anmapat OUOJIOTHH.



10 KJTACC

TEMATHYECKOE INTAHUPOBAHHUE

n/a
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OcCHOBHBIE BUABI ACATCIBHOCTU

ONEKTPOHHBIE
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o0Opa3oBaTenbHbIC

pecypcehl

buonorus xak Hayka

0,5

PackpeiBaTh  coxepKaHuMe ~ TEPMHUHOB M IIOHATHH:  HAay4HOE
MHUPOBO33pEHUE, HAY4HAs KapTHHA MUPA, HAy4HbIM METOJ, I'MIIOTE3a,
TEOpHs, METOJbl HCCIIEOBAaHUS. XapaKTEepU30BaTh OMOJIOTHIO Kak
HayKy, €€ MECTO M pOJlb CpEeIu JpPYrMX €CTECTBEHHBIX HaYK.
[lepeuncnsite pa3gensl OHOJIOTMH B COOTBETCTBHE C OOBEKTaMHU
u3zyuenus. Ha3piBaTh BakHelIne oTpacid OHWOJOTMYECKUX 3HAHUHM U
3ajaun, crosmue nepes ouosoruenr X XI B.

PackpeiBaTh conep:kaHue TEPMUHOB W TOHSATUN: HAYYHBI METOI,
METO/Ibl UCCIIEAOBAHMS. XapaKTePU30BaTh OCHOBHBIE METOJIbI TTO3HAHUS
JKUBOUM MpUPOIBI: HAONOEHUE, SKCIIEPUMEHT, ONMHCAHHE, U3MEpEHHeE,
KJIaCCH(UKAIMS, MOJISITMPOBAHKE, CTATHCTUYECKAsi 00pabOTKa JTaHHBIX

Bbubmuoreka IJOK
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JKusble cucTeMbl 1
HX OpraHusanus

PackpeiBaTh ~ comep:kaHWe ~ TEPMHUHOB U TIOHATUH:  CHCTEMA,
OHMOIOTHYecKasi CHCTeMa, JIEMEHTBI CUCTEMBI, CTPYKTYpa OMOCHCTEMEI,
CBOICTBa JKMBBIX CHCTeM, OOMEH BEIIEeCTB, pPa3MHOXXEHHE, pOCT,
pa3sBUTHC, HaCJICACTBEHHOCTD, U3MCHYHNBOCTD, Pasapa)kKnuMocCThb,
HHEPro3aBUCUMOCTh, YPOBHHM OpraHU3allMU JKU3HH (OMOCHUCTEM).
XapakTepu3oBaTh TMPHUHIIUIIBI OPTraHU3AIUUd OWOCUCTEM: OTKPBITOCTD,
BBICOKAsl  YIMOPSAIOYEHHOCTh,  CAMOPETYJSIUs,  HEPAPXHUUYHOCTb.
[lepeunciATb  yHMBEpPCAJIbHBIE  CBOMCTBA  JKHMBOIO: €IMHCTBO
XUMHUYECKOTO COCTaBa, pa3apakKUMOCTh, JABM)KEHHE, TOMEOCTa3, pOCT U
pa3sBUTHC, HaCJICACTBECHHOCTD, U3MCHYHNBOCTD, 3BOJIOIIUSA
(mpucnocobieHue K U3MEHSIOMUMCS YCIoBUsaAM). [IpuBoInuTh mpumMepbl
OMOCUCTEM pPa3HOTO YPOBHSI OpPraHU3allMd M CPAaBHUBATH IPOSBICHUS
CBOMCTB HMBOTO Ha pAa3HBIX YPOBHSAX. XapaKTepHU30BaTh OCHOBHBIC
MPOIIECChl, TMpOTEKalmue B OuWOcHUCTeMax: OOMEH BEHIECTB U
MpeBpallleHre  JHEPTrud, CaMOBOCIPOW3BEIECHUE, CaMOPETYISIUs,
pazsutue. CoOmromath TpaBwiIa OEpPEeKHOTO OTHOUIEHUS K IKHBOU
pupoJie

bubmuoreka [JOK
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XMUMHYECKUHN COCTaAB

PaCKpBIBaTI) COJACPIKAHUE TCPMUHOB U TOHSTHH: 3J'I€M€HTBI-6I/IOFGHI)I,

Bubmoreka ITOK




" CTPOCHHUC KIICTKU

MaKpO3JIEMEHThI, MUKPORJIEMEHTBI; MUHEPAIbHBIC BEILECTBA, MOJICKYJIa
BOJIbI KaK JHUIOJIb, BOAOPOJHBIC CBS3H; THAPOPUIbHBIC U THAPOHOOHBIC
BemiecTBa. Jloka3pIBaTh €IMHCTBO AJIEMEHTHOTO COCTaBa KaK OJHO W3
CBOMCTB HUBOTO. Pacnpenensarb XUMHUYECKUE AJIEMEHTHI 0 TpyIaM B
3aBUCUMOCTH OT KOJIMYECTBEHHOTO MPEJICTABUTEIHCTBA B OPraHU3ME;
XapaKTEePU30BaTh POJIb OTIEIBHBIX JIEMEHTOB. BBIABIATH CBSA3b MEXKIY
COCTaBOM, CTPOEHHEM MOJIEKYJIbl XHMHUYECKOTO COCIMHEHHUS U €ro
(GYHKIMSIMH B KIIETKE

https://m.edso00.ru/7f41c292

PackpbiBaTh conmep)kaHHME TEPMUHOB M TOHATUH: OCJIKH, IMOJMMEPHI,
MOHOMEpBI, ~ AMUHOKHCJIOTBI,  IENTUAHAs  CBSI3b,  IOJUIENTHUJ,
JeHaTypanus. XapaKTepu30BaTh OEJIKM Kak KIJIAcC OpraHMYeCcKUX
COEIMHEHUH; KJIacCU(PUUUPOBATh HUX IO CTPOECHHUIO (TJIOOYNspHBIE U
¢ubpmIsipHBIe  OCNKH), MEePEeYUCIsTh W XapaKTepH30BaTh (PYHKIUU
0€eJKOoB

PackpbiBaTh cojepkaHne TEPMUHOB U MOHATHH: (hepMEHTHI, aKTUBHBIN
LEHTp, cyOcTpaTHas cneuu(UIHOCTb, KOQEPMEHTBI, OEIKU-aKTUBATOPHI
U OeNKU-UHTUOWTOpHL.  YKa3plBaTh  OTIMYHMA  (EPMEHTOB  OT
HEOPraHMYeCKUX KaTaau3aTopoB. OOBACHATH posib  (EPMEHTOB B
(GYHKIIMOHUPOBAHUHU KMBBIX CHCTEM, B IPOMBIIIIIEHHOCTH, B MEIUIINHE,
B [IOBCEJTHEBHOM XU3HU YEIOBEKA

PackpeiBaTh  conep)kaHWE TEPMHHOB W TOHSATHH:  YIJICBOJBI,
MOHOCAXapubl, JUCaXapuibl, TMOJUCAXapHIbl, TJIIOKO03a, puodo3a,
ne30kcuprbo03a, caxaposa, JaKkTo3a, MaJbTo3a, IEJUII0I03a (KIeT4yaTka),
Kpaxmall, TJIWUKOTeH, JUNUAbl, TPUIJHLIEPUAbBl (KUPBL, Macia),
dbochomunuapl, cTepouibl. XapakTepU30BaTh YIJIEBOJIbI, JIMIHIBI Kak
KJIaCCOpPTaHWYecKuX coenuHeHuil. KnaccudunmpoBaTs yriaeBoabl u
JUNHIBI 10 CTPOCHHIO; TIEPEUYHCIIATh (DYHKIIUU YTIIEBOJOB W JIMITH]IOB.
CxeMaTH4ecKH U300paXkaTh CTPOCHHUE MOJICKYJI YTIIEBOIOB, JIUIHIOB

PackpsiBath cozepKaHue TEPMHUHOB 51 MTOHSATUN:
ne3okcupubonykiennonas kucinora (JAHK), pubonyknenHnoBas kuciora
(PHK), HyxieoTua, NOJUMHYKIEOTHAHAs Uenb (MOJIUHYKICOTHN),
KoMIUIeMeHTapHOoCTh, ¢yHkumu JIHK (xpanenne u mnepenaua
HaciencTBeHHoW uH(popmanuu); Buasl PHK  (undopmanumonnas,
TpaHCHOpTHasA,  pubocomanbHas);  aaeHo3uHTpudochar  (ATD),
MaKpO3pruyecKkas CBsi3b. XapaKTepU3UPOBATH HYKJIEHHOBBIE KHCIIOTHI




KaK  XMMHMYECKHE COCAMHEHUS UM  HOCUTEIM  HACJIEeICTBEHHOMU
uHpopmanuu. OT™MeyaTh 0COOEHHOCTH CTPOSHUS MOJIEKYJT HYKJIEMHOBBIX
kucnotr ([JJHK, PHK) u AT®. Cxematudecku u300pakaTb CTPOCHHUE
HYKJICOTH]IOB, MOJICKYJI HYKJICMHOBBIX KUCJIOT, AT®

PackpbiBaTh conpepxkaHue TEPMUHOB M TOHSTUM: KJIETKA, LIUTOJOTHS,
pacKpbIBaTh COJIEpKaHUE TMOJOXKEHUHN KiIeTouHoil Teopuun. [lepeuncnars
M XapakTepuU30BaTb  OCHOBHBIE  METOJABl  W3YYEHHUS  KICTKHU:

(IpUTOTOBIIEHWE  CpPE30B,  OKpallMBaHHE,  MHKPOCKOIHMPOBAHUE,
neHTpuyrupoBanue, KyJIbTHBHPOBAHUE KICTOK U TKaHEH )
PackpeiBathb  comep)kaHuM€ ~— TEPMUHOB M MOHATHUW:  KJIETKH

(3ykapuoTuyeckasi, NpPOKApUOTHYECKasi), IUIa3MaTHYecKas MeMmOpaHa
(mnasmanemMma), IJIMKOKAJIMKC, TPAHCHIOPT BeUlecTB (IIACCHUBHBIN,
AKTUBHBIN), S3HIONHUTO3 ((paromuTo3, MAHOIMTO3), SK30IHUTO3, KICTOTHAS
CcTeHKa, Hykjeoua. CpaBHHMBaTh MeXay co0OM 3SyKapHOTHYECKUE U
IIPOKAPUOTUYECKUE KIIETKH; OTMEYATh CXOJICTBO U PA3JINYUSA B CTPOCHUU
KJIETOK OAaKTepHii, >)KUBOTHBIX, PACTCHUHN 1 rpuOOB

PackpelBaTh  coxepaHuME TEPMUHOB M IIOHATUH: LMTOILIA3Ma,
opranoufipl, sHpomnazmatudeckas cets (OIIC), ammapar [ompmxu,
JIN30COMBI, BaKYyOJIb, MHUTOXOHIPUH, IJ1aCcTUuAbI (XJ'IOpOHJ'IaCTBI,
XPOMOILIACTHI, JIEHKOIMIACThI), pHOOCOMBI, MUKPOTPYOOUKH, KIETOUHBIN
HEeHTp (LIEHTpOocOMa), PECHUYKH, KTYTUKH, BKIIOUEHUS, SAPO, sAepHas
00o0J10uKa, KapuoIjazmMa, XpOMaTHH, SAPBIIIKO, XpOMOCOMBI. ONHCHIBATH
CTPOEHHE JYKapUOTHYECKOM KIJIETKM 10 U300pakeHHsM U Ha
MHUKpOIpenaparax; KJIacCU(pHUIHUPOBAaTh OPraHOMIbl B 3aBUCUMOCTH OT
0CcOOeHHOCTEH uX CTpoeHHsl (OJHOMEMOpaHHbIE, JABYMEMOpaHHBIE,
HEeMEeMOpaHHbIE); OMUCHIBATh (PYHKLUU KaXJOTO OpraHouja B KIETKE.
XapakTepu3oBaTh KJIETOYHOE SAPO KaK MECTO XpaHEHUs, Iepeadu
(yZBoeHHE XpOMOCOM) M peanu3anuu (TPaHCKPUILMS) HAcIeICTBEHHON
I/IH(l)OpMaHI/II/I KJIICTKH. Hepe‘-H/IC.]'If{TI) M OIIMCBIBATb KOMIIOHCHTHI fAJpa H
ux ¢yHkuuu; CxeMaTMYHO H300pa)xkaTh CTPOEHUE PACTUTENBHONH W
KUBOTHON KJeTKA. OOBACHATH OMOJOTHYECKOE 3HAUECHHUE TPAHCIIOpTa
BEUIECTB B KJIETKE




KuzuenestenbHOCTD
KJIETKU

PackpbIBaTh copepikaHHE TEPMHUHOB M TOHITHNA: OOMEH BEIIECTB H
IpeBpalieHre HSHepruu (Merabosn3M), ACCUMWIALUSA, IUIACTUYECKUH
0oOMeH, TUCCUMUJIAIMS, SHepreTudeckuii oomMeH, gorocunres, Goronus,
dochopunupoBanue, NEPeHOCUUK MPOTOHOB, XeMOCHHTE3. ONUCHIBATh
(doToCHHTE3, MPOLIECCH, MPOTEKAIOUINE B CBETOBOM M TEMHOBOMH (hase.
BBISBIATE NPUYMHHO-CIEACTBEHHBIE CBA3M MEXAY IOIVIOLICHUEM
COJTHEYHOW DJHEPruu XJOpOopMIUIoM H CUHTE30M Mosekyn ATO.
CpaBHMBaTh HCXOJHbBIE BELIECTBA, KOHEYHbIE MPOAYKTBI M YCJIOBHUSA
NPOTEKaHHUsA pEaKIHWid CBETOBOM M TEeMHOBOH a3el (oTocuHTE3a;
CpaBHuBath (oTtocuHTe3 M  xemocuHTe3. OleHHBaTh 3HAYCHHE
(doToCHHTE3a M XeMOCHHTE3a JIJIs )KU3HU Ha 3emMIie

PackpriBath copepxkaHre TEPMUHOB U MOHITHIA: SHEPreTUUECKHI OOMEH,
TJIUKOJIN3,  MOJIOYHOKHCIIOE  OpOXKeHHe, CIUPTOBOE  OpoKeHHe,
OMOJIOTMYeCKOe OKHCIEHHE, KIETOYHOE JbIXaHHe, JUCCUMMIISIUS,
dbepmenT. XapakTepu3oBaTh OOMEH BEIIECTB U IMPEBpAIICHUE dHEPTUU
(MeTaboM3M) KaK OJTHO UX CBOMCTB KMBOTO. [lepeuncisate ocoOeHHOCTH
TUTACTHYECKOTO M HHEPreTHYecKOro oOMeHa B KIIETKE; YCTaHABJIHMBATH
B3aMMOCBS3b MEXAY HUMU. Pa3nnuaTh TUIBI OOMEHA BELIECTB B KIIETKE:
aBTOTPOQHBIA U TeTepoTpodHbIil. OnuchBaTh 3Talbl YHEPrETHUECKOIO
oOMeHa (TMOATOTOBUTENbHBIN, OECKUCIOPOIHbIN, KHUCIOPOAHBIA) U
CpaBHUBATh UX MEXAY CO00W. XapaKTepH30BaTh PEAKIMU TIIMKOJIN3A,
OpOXKeHMs, KJIETOYHOIO IBbIXaHUS; BBIABIATH MPUYUHHO-CIIEJCTBEHHBIE
CBSI3M MEXTY TITUKOJIU30M, KIIETOYHBIM JBIXaHUEM U CHHTE30M MOJIEKYII
AT®. CpaBuuBarh 3()(heKTUBHOCTh OECKHCIOPOAHOTO M KUCIOPOIHOTO
ATAIoOB

PackpbiBaTh cosiepkaHUE TEPMUHOB U MOHATUN: T€H, TEHETUYECKUM KO/,
MaTpUYHBIA CHUHTE3, TPAHCKPUIIIIHS, TPAHCISIHSA, KOJOH, aHTHUKOJIOH,
pubocoma, LeHTpallbHas 0TMa, MOJIeKYJsipHas Ouonorus. Onpenensarsb
CBOMCTBA TEHETHMYECKOTO KojAa (TPHUIUIETHOCTh, OJHO3HAYHOCTD,
BBIPOXKJEHHOCTb, YHUBEPCAIbHOCTb, HETEePEKPhIBAEMOCTD,
HEMpEePHIBHOCTH). OMNUChIBATh ATambl peaju3aliil  HACJIeICTBEHHON
uHpopmanuu B kieTrke. CpaBHHBATh pPEaKIMM MATPUYHOTO CHHTE3a
mosiekys PHK u Genka B kiietke

PackpeiBaTh conepaHUE TEPMUHOB U IOHATHI: BUPYC, BUPYCOJIOTHS,
Karcuj, Oakrepuodar, Bupyc umMMmyHoaeduuura yenoeka (BUY),

Bbubmuoreka IJOK
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OHKOTCHHBIE BHPYCHl. XapaKTepu30BaThb BHPYCHl KaK HEKJIETOYHYIO
(dopMy KHM3HH; OCOOEHHOCTH CTPOCHUS U JKU3HEICSTEIbHOCTH BUPYCOB.
OnwuceIBaTh >KU3HEHHBIA LUKI BUPYCOB HMMMYHOAC(DUIIUTA YEIOBEKA;
pasnmuyaTth Ha pucyHkax BTM ((Bupyc TabayHOW MO3aMKH),
6akrepuodar, BUU. O60CHOBBIBATH U COONIIOATh MEPHI TPOPHIAKTUKI
pacnpocTpaHeHus BUPYCHBIX 3aboneBaHul (pectiupaTopHBIE,
eIy TOYHOKHIIEUHBIe, KieneBoi sunedanut, BUY-undexims)

Paszmuoxenue u
WHUBUTyaJIbHOE
pa3BUTHE
OpraHU3MOB

PackpbiBaTh colepKaHHe TEPMHHOB M TOHSTHI: KICTOYHBIH ITUKI,
uHTepdasa, penymmKanus, XpoOMOCOMa, KapHOTHUII, TarlJIOUIHBIH,
JUTUTOUTHBI XPOMOCOMHBIN Ha0Op, XpPOMATHIIbI, MHUTO3 €r0 CTaHH:
npodasa, meradaza, anadasa, tenodaza. ONuUChBaTh KUIHESHHBIA ITHKIT
KJICTKH;, TIEPEUUCIIATh U XapaKTePU30BaTh MEPUOJIbI KIIETOYHOTO IUKIIA,
CpaBHMBaThb HUX MeXay coOoi. OmnuchiBaTh CTPOECHHE XPOMOCOM,
KapHOTHIIOB OPraHW3MOB, CPaBHUBATh XPOMOCOMHBIC HAaOOpPBI KIIETOK.
CpaBHuBaTh CTaguu MHUTO3a. Pa3nuuaTe Ha MUKpoIlpenaparax u
PHCYHKaX CTaJIul MUTO3a. PaCKphIBaTh OMOJIOTMYECKHI CMBICT MUTO32

PackpeiBath conepkaHue TEPMHHOB U TOHSTHHA: Pa3MHOKEHUE, KIIOH,
MOJIOBBIE KJIETKM (TaMeThl), SIHIEKIeTKa, CIIEpPMAaTO30U, 3HUIroTa,
JeJICHWe  HaaBOe,  IMOYKOBAaHHWE,  CIOPYJANUS,  (parMeHTaIus,
BEreTaTUBHOE pPa3MHOXXEHHE, CEMEHHOE pa3MHOXXEHHE, OIbLICHHE,
JIBOITHOE OIUTOJIOTBOPEHUE, IIOJOBBIC JKEJIE3bl, CEMEHHUKHU, SUYHHUKH,
OTLIIOIOTBOPEHUE (HapyxHoe, BHYTpPEHHEE). XapaxkTepus3oBaTh
OCOOCHHOCTH H 3HAaueHHe OecHoJioro U IIOJOBOr0  CIIOCOOOB
pa3MHOXKEHHUA. BbIIensaTh BHIBI OECHOJIOT0 Pa3MHOXKEHUS; BBISBIATH
B3aUMOCBSI3U MeXaAy (opMaMu U CrocoO0amMu pa3sMHOXKEHHS, U UX
OMONOTMYecCKUM 3HadeHHeM. BrnaneTh mnpuéMamMu BEreTaTUBHOTO
pPa3MHOXKEHHUS KYyJbTYpHBIX pacTeHHH (HA TIpUMEpe KOMHATHBIX).
XapakTepu30BaTh IOJIOBbIE KIETKU: SUIEKIETKH, CIepMaTO30UIbI;
BBISIBJISITH OCOOCHHOCTH UX CTPOCHUS

PackpeiBath comep:kaHUE TEPMUHOB M TOHATHH: MEN03, KOHBIOTALMS
XpOMOCOM, MepeKpeCT (kKpoccuHTOBED) XpPOMOCOM, raMeTEHl.
XapakTepu30oBaTh Mei03 KaKk CIOCO0 KIETOYHOTO AENEHUS; OMUCHIBAThH
M€I03 MO CTaAusIM; CPAaBHUBATH CTAJIMM Mei03a U MUTO3a. PaznuyaTe Ha
PUCYHKaxX CTaJdd Mei03a; pacKpblBaTh OHOJOTHYECKOE 3HAYCHHE
Melo3a
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PackpslBaTh comep:kaHME TEPMMHOB M IIOHATHH: TaMETOICHE3,
CIIEpMAaTOreHe3, OOIE€HE3, CIEepPMaTo30uJ, aKpocoMma, AWIEKIIETKa,
HOJISIPHBIE TeNbla. XapaKTepU30BaTh OCOOCHHOCTH TIaMETOreHes3a y
JKUBOTHBIX W €r0 CTaJWU; IOJIOBBIC KJIETKH >KMBOTHBIX M OIMCHIBATH
nporecc ux paszButusa. CpaBHMBATh CIIEPMATOTEHE3 M OOIEHE3.
OnuceiBath OILIOIOTBOPEHHE, Ouosiornyeckoe 3HAYEHUE
OIUIOJOTBOPEHHUS

PackpbiBaTh  cojepkaHWE€ TEPMHHOB W  IOHSATHHA:  OHTOICHE3,
sMOpHOreHe3, 3urora, JIpoOJieHHe, OlacToMepsl, Mopysia, Omacryna,
Onacrorenb, racTpyiyia, HeWpyia, OpraHOTEHE3; 3apOJIBIIICBBIC JIUCTKU:
DKTOJEpMA, MeE30/IepMa, DHTOAEPMA; IMOCTIMOPHOHAILHOE pPAa3BUTHE:
npsMoe W HempsiMoe  (JIMYMHOYHOE); Meramopdo3, Meracropa,
MHUKPOCIIOpa, MBUIBIIEBOE 3€PHO, CHEPMHUH, 3apOJBIIIEBBI MEUIOK,
NBOWMHOE oIuIogoTBOpeHue. OmpenensT dTambl AMOPUOHAIBHOTO
pa3BUTHSI XOP/JOBBIX HAa CXEMax W Iperaparax M OMHCHIBATH MPOIECCHI,
NPOUCXOJAIINE HA KaxaoM 3tane. CpaBHHUBaTh NEPUOJBI OHTOTCHE3a;
npsMoe M HempsMoe (JIMYMHOYHOE) TOCTIMOpPHMOHAIBHOE pa3BUTHE,
3apOIBIIIA YEJI0BEKa M JIPYTUX XOPAOBBIX. OOBACHATH OHMOJOTHUYECKOE
3HAYeHHWE PAa3BUTHA C MeTamMop(o30oM; OTpHUIIATEIFHOE BIUSHHE
QJIKOTOJIsl, HUKOTMHA U JPYTUX TEepPaTOreHHBIX (aKTOPOB Ha pa3BUTHE
3apopIiia 4yemoBeka. OMUCHIBaTh MPOIIECC ABOWHOTO OILIOIOTBOPEHUS Y
IIBETKOBBIX PaCTEHHH

HacnencrBeHHOCTD U
NU3MEHYUBOCTD
OpraHu3MOB

1,5

PackpeiBath conmepkaHMe TEPMUHOB M MOHSATHI: T€H, T€HOM, T'€HOTHII,
(GeHOTUII, XPOMOCOMBI, aJuleJibHble TEeHbl (alsiedH), TOMO3UIOoTa,
reTepPO3UroTa, JOMHUHAHTHBIM TpHU3HAK (T€H), PEIECCHBHBIN MPHU3HAK
(ren), uncras nuHUs, THOpHUA. [lepedncnsaTs U XapaKTepu30BaTh METOIBI
T€HETHKU: TUOPUIOTIOTHYECKUH, [IATOTEHETHYECKHUIA,
MOJIEKYJIIPHOIEHETUYECKNM; JOMUHAHTHBIE M PELECCHUBHBIE ITPU3HAKU
pacTeHuil U )KUBOTHBIX. [107b30BaThCSI TEHETUYECKOW TEPMHUHOJIOTHEN U
CHMBOJIMKOM JIJISI 3alIMCH T€HOTUIIMYECKUX CXEM CKPEIIMBAHUS

PackpeiBaTh cojep)kaHWE TEPMHHOB ¥ IOHSTHIA:MOHOTHOPHIHOE
CKpeluBaHue, (PEHOTUMINYECKUE TPYIIbI, THOPUIOTOTUIECKUN METO,
YUCThIC€ JIMHUHM, JOMHHHPOBAaHHE TEHOB (MOJHOE, HEMOJHOE),
pacuierieHne B motoMcTBe. OmNHCHIBAaTH METOJAUKY MpoBeneHus .
MeH1eTIeMOTITBITOB 110 H3yYSHHUIO HACJICIOBAHUS OJTHOM Maphl MPU3HAKOB
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y ropoxa IoceBHOro. PacKkpbiBaTh CO/IEp)KaHUE 3aKOHOB €IMHOOOpa3uUs
rHOpHUIIOB TIEPBOTO TMOKOJCHUS W 3aKoHAa pacuieruieHus. OOBsSCHSITH
THUIIOTE3y YUCTOTbI TaMET. 3anuceIBaTh  CXEMBI MOHOFI/I6pI/II[HOFO
CKpCIIMBaHUS, OOBSICHATH €ro IIMTOJIOTUYECKHE OCHOBBI M PpeEIIaTh
TC€HCTUYCCKUEC 3a4a4YU Ha MOHOI‘I/I6pI/IIIHO€ CKpCIIMBAHUC

PackpbiBaTh copep)kaHue TEPMHUHOB U IOHATUH: JAUTHOpHIHOE
CKpeIllMBaHME, aHAJIM3Mpyollee cKpemnBaHue. OnuchbiBaTh OMNBITHL [
MeHpens o U3y4eHHIO HacleloBaHMs JBYX Map MPHU3HAKOB y ropoxa
noceBHOro.  PackpblBaThb  cozep:kaHuME — 3aKOHAa ~ HE3aBHCUMOIO
HaclelloBaHusl Tpu3HaKkoB. IIpuMeHSATH MaremMaTHyeckuil pacyer ¢
MIOMOUIbI0 METOJIa IEPEMHOKEHUS BEPOSITHOCTEN U 3alHMCh C TOMOILIBIO
(EeHOTUNMMYECKUX paJMKalIOB paclleIIeHUs] IPU3HAKOB Y MOTOMKOB 10
¢eHoTUIly W TEHOTHIY. 3amUChIBaTh  CXEMbl  JUTHOPHIHOTO
CKpELMBaHUs, OOBSICHATH €ro IMTOJIOTMYECKHE OCHOBBI M peIIaTh
IeHETUYECKHUE 3a7a4i Ha TUTMOPUIHOE CKPEIMBAaHUE

PackpbiBaTh  cojepkKaHW€ TEPMHHOB W  TOHATHUH:  CLEIUIEHHOE
HaCJIe/IOBaHUE TPU3HAKOB, PEKOMOMHAIUS TC€HOB, TCHETUYECKHE KapTh
XpOMOCOM, Mopranuja. Ha3piBaTb OCHOBHBIE MTOJIOKEHHUSI XPOMOCOMHOM
TeOpuu HacieacTBeHHocTH T. MopraHa; packpblBaTh COjAEpKaHHE
pabotel T. Moprana o CuerjieHHOMY HacjleI0BaHHIO T€HOB M MPUYHHBI
HapylIeHHUs  CLEIUIEHHS  MeXJAy TIeHaMu. 3aluchlBaThb  CXEMbI
CKpEILMBaHMUs TPHU CLEMJICHHOM HAaclelI0BaHUM, OOBSCHATH NPUYMHBI
PEeKOMOMHALIMK T€HOB, OMNPENENATh YHUCIO TPYNN CLEMJIEHUS T'€HOB;
pelaTh FeHETUYECKUE 3a4a4U Ha CLIETIJIEHHOE HACJIEJOBAHHE

PackpeiBaTh cojiepkaHue TEPMUHOB U MOHSATHI: XpOMOCOMHBIA Ha0op,
ayTOCOMBI, IIOJIOBBIE XPOMOCOMBI, TOMOTaMETHBIN I10J1, FETEPOraMeTHBIN
MOJI, CLEIJIEHHOE C II0JIOM HacjieloBaHue Mpu3HaKkoB. OOBACHATH
LUTOJIOTUYECKUE OCHOBBI XPOMOCOMHOI'0 MEXAHU3Ma OIPEACIICHH 10J1a
Yy pa3InyHbIX OpraHu3MoB. CpaBHMBATh 3aKOHOMEPHOCTH HACJIEIOBAHUS
IIPU3HAKOB, CLEIUIEHHBIX M HE CLEIUIEHHBIX C ToJoM. Pemars
TEHETUYECKHE 3a7aul Ha HACJIEAOBAHME CLEIUIEHHBIX C I0JOM
IIPU3HAKOB

PaCKpBIBaTB COACpKaHUEC TCPMHUHOB U TMOHSATHH: U3MCHYHNBOCTD,
HaCJICACTBCHHasA HW3MCHYHMBOCTb, HCHACJICACTBCHHAsA M3MCHYUBOCTD,
MO)II/I(l)I/IKaHI/IOHHaSI U3MCHYHNBOCTD, BapI/IaHPIOHHBIﬁ psAa, BapuWaHTa,




BapHallMOHHAsl KpUBasi, MPU3HAK, HOPMa PEAKINH, KOJIWYCCTBCHHBIC U
KadecTBEHHbIE Npu3Haku. KiaccuduuupoBaTh BHUIB U3MEHUYHUBOCTH U
BBISBJISITH MX Owojoruueckue ocobeHHocTH. [lepedncnsTe CBOHCTBa
MOTUGPUKAIIMOHHOW HW3MEHYMBOCTH U OOBSCHATH €€ 3HA4YCHHUE JUIS
OpraHu3MoB. Paznmuyarh KOJIWYECTBCHHBIE W KAYECTBEHHBIC MPHU3HAKU;
CTPOWUTH BapUAIMOHHBIN psj, BapUAIlMOHHYIO KPHUBYIO, BBIUUCIIATH
CpeZiHee 3HAaYeHue MPU3HAKa

PackpeiBath coaepkaHu€ TEPMUHOB M TIOHATHUM: HACIEICTBEHHAS
W3MCHYHBOCTD, KOMOMHATHUBHAS H3MCHYHUBOCTD, MyTalMOHHAas
M3MEHYMBOCTb, MYTAHT, MYTallUM: T€HHbIE, XPOMOCOMHBIE, T€HOMHBIE;
MOJIUILIOU YIS, aHEYTUIOU TS, MyTareHsl. XapaktepuzoBaTh
HaCJIEICTBEHHYIO W3MEHYHBOCTD; dbopMynupoBaTh 3aKOH
FOMOJIOTMYECKUX PSAJOB B HACIEACTBEHHOM wu3MeHunmBocth H. .
BaBunoBa M OOBACHATH €ro 3HAYEHHE 11 OHOJIOTHMH U CEJIEKIHH.
KrnaccudumupoBats MyTalii: TeHHBIC, XPOMOCOMHBIC, T€HOMHBIE U
OPUBOJIUTH MpUMEpPbl MyTauil. OObSICHITh MPUUYUHBI BO3HUKHOBEHUS
MyTalnui, poib (HakTopoB-MyTarcHOB. CpaBHHBATh BUABI MYTallUid;
BBIABJISITh MPUYMHBI  HACJIEACTBEHHOM HW3MEHUYMBOCTH, HWCTOYHUKHU
MyTareéHoB B OKpYyXarolleil cpene (KOCBEHHO). XapaKTepu30oBaTh
BHESIIEPHYIO HACJIEICTBEHHOCTh 1 U3MEHYHBOCTh

PackpeiBath conmep)kaHMe TEPMUHOB M TOHSATHI: KapUOTHI YeJIOBEKa,
LIUTOTEHETUYECKUA METOJl, TE€HEAJIOTHMYECKUN METOJ,, POJOCIOBHBIE,
ONM3HELOBBIM METOJ|, HAaCJIEJICTBEHHbIE O0e3HU: (MOHOIEHHBIE, C
HACJIe/ICTBEHHON TpPepacioio)KeHHOCTbIO, XPOMOCOMHBIE), MEIUKO-
FeHETUYECKOE KOHCYNIbTUpOoBaHue. [lepeuncnsaTb 0cOOEHHOCTH U3yUeHuUs
TeHETHKHU 4YeJIOBEeKa; NMPUBOAUTH NMPHUMEPHI HACIIEIACTBEHHBIX OoJe3Hel
YeJI0BEKa, XapaKTepU30BaTh METOJbl X MPO(PUIAKTUKHU; OOOCHOBBIBATH
3HAYEHUE MEANKO-TEHETUYECKOTO KOHCYJIbTUPOBaHUA. BbIABIATE H
CpaBHHMBaThb MEXIy COOOH /JOMUHAHTHBIE M PELECCHUBHBIE IMPHU3HAKU
yesioBeKa. COCTaBIISATh U AaHAJIM3UPOBATH POJIOCIOBHBIE YETIOBEKA

KoHTposbHO-
00o01arnmii ypok
0 TeMe
«HacnencrBeHHOCTD
Y I3MEHYHBOCTHY
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PackpsiBaTh conxepKaHME TEPMUHOB U IIOHATHM: CEJEKLUsA, COPT,
opoja, IITaMM, JOMECTHKAalUs, WIA OAOMAIlHUBAHHWE, LEHTPbI
MHOI000pa3usi U MPOUCXOXKIECHUS KYJIbTYPHBIX PACTEHUN U KUBOTHBIX,
rudpuau3anms, HCKYCCTBEHHbIM orOop. HasbiBaTh U cpaBHMBATh
OCHOBHBIE 3Tallbl pa3BuThs cesnekuuu. M3narate yuenue H. 1. BaBuiiosa
0 LIEHTpax IPOUCXOXKIEHUS KyJIbTYPHBIX PACTEHUM; pa3Iu4aTh LIEHTPBI
Ha KapTe MHpa, CBI3bIBaThb MX MECTOIIOJIOKEHHUE C OYaraMu
BO3HMKHOBEHHs JpeBHeMIIMX muBwim3anuid. CpaBHUBaTh copra
KYJIbTYPHBIX PAacCTEHUM, MOPOJABI JOMAIIHUX JKUBOTHBIX U HUX JUKHX
IIPEIKOB. Ouenusatb poJIb CEJICKLIUU B o0ecrnieyeHUH
IPOJIOBOJILCTBEHHOH 0€30I1aCHOCTH YeJIOBEYECTBA

PaCKpLIBaTL COACPIKAaHNC TCPMHUHOB U TTOHATHH: I/ICKYCCTBCHHHﬁ OT60p,

MAaCCOBBII otbop, VHIUBUYJIbHBII ot0op, 3KCTEPBED,
ONU3KOPOJICTBEHHOE  CKpEelIMBaHHWe, 4YHCTas JIMHUS, TeTepO3HC,
HEPOJICTBEHHOE CKpelIuBaHue, HCKYCCTBEHHBIM MyTareHes,

nonuruionpl. CpaBHUBATH (GOPMBI HCKYCCTBEHHOTO O0TOOpa (MaccoBOro
U UHIUBUIYAIBHOr0), BHUIbI TUOpuAn3anuu (OJIM3KOPOJCTBEHHOW U
OTJIaJICHHOM ), CIIOCOOBI TOyYeHUs MONUIIIOU10B. [IpuBoAUTH IpUMeEpHI
JIOCTMKEHUH CEJIEKIIMU PACTEHUI W JKMBOTHBIX

PackpbiBaTh conep’kaHHME€ TEPMHUHOB U TOHATHH: OMOTEXHOJOTHS,
KJI€TOYHAas  WHXEHepus, TeHHas  WH)XXEHEpHUs, KIOHUPOBAaHME,
TpaHcreHHbsle opranusMel, 'MO (reHeTnyecku MOAUDUIIUPOBAHHBIE
opraHu3Mbl).  XapakTepu3oBaTh  OHWOTEXHOJIOTHIO Kak  OTpacib
IPOU3BOJICTBA, OCHOBHBIE JIOCTH)KEHUS OMOTEXHOJOTMHM B 00JacTu
MIPOMBIIIJIEHHOCTH, CEJIbCKOTO X03siiicTBa U MeauiuHbl. [lepeuncnars u
XapaKTepu30BaTb OCHOBHBIE METOABI U JIOCTHKEHHUS OMOMHXKEHEPHH.
OOcyxnaTth HKOJIOTMYECKHE M OTUYECKHE acCHeKThl HEKOTOPBIX
uccleloBaHM B o0nacTh  OMOTEXHOJOTMHM  (KJIOHUPOBAHMS,
HCKYCCTBEHHOI'O OIUIOJIOTBOPEHUS, HANPaBIEHHOIO W3MEHEHUsI FeHOMa
U CO3JJaHMs TPAHCTEHHBIX OPraHNU3MOB)
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/1 pa3zienoB U TeM Bcero | Kontponbnsie | [Ipaktuueckue U poBBIE
MIPOTPaMMBI paboThl paboThI oOpa3oBarebHbIE
pecypesl
1 | DBomonMoOHHAS 9 1 PackppiBaTh  comepkaHHWE TEPMHUHOB W TOHSATHI:  SBOJIIOLMS, ﬁﬁgﬁf?ﬁeﬁﬁﬂﬁn -
ouosnorus nepexonHbie  GopMbl, (DUIOTEHETUYECKUE PSbl, BUIBI-9HICMHKH, R

BUJIBI-PENIUKTHI, 3aKOH 3apOJBIIIEBOTO CXOJACTBA, OMOTEHETHYECKUU
3aKOH, TOMOJIOTUYHBIE M QHAJIOTMYHBIE OpraHbl, PYAUMEHTApPHBIC
opranbl, araBu3Mbl. [lepeuucnsTe OCHOBHBIE JTallbl Pa3BUTHUSA
SBOJIIOLIMOHHOW TEOpUU. XapaKTepHU30BaTh CBUJETEIBCTBA 3BOJIOLUU!
najgeoHToJoTuYeckue,  Ouoreorpaduueckue, SMOPHOIOTHYECKUE,
CPaBHUTEIbHOAHATOMUYECKHUE, MOJIEKYJISIPHOOMOXUMHYECKHUE.
[IpuBoauThH MIPUMEPBI NepPEXOHBIX bopm OpraHU3MOB,
¢unorenernuecknx psagoB. [lpuBoauTs (HOPMYIMPOBKH 3aKOHOB
OMOTeHETUYECKOT0 M 3apOJIBIIIIEBOT0 CXOACTBA

PackpeiBaTh cozmepkaHME€ TEPMUHOB M IOHATHUN: CHCTEMAaTHKA,
€CTECTBEHHbII M HCKYCCTBEHHBIH 0TOOpP. XapaKkTepu30BaTh OCHOBHBIE
9BOJIIOLIMOHHBIE UJIEU, KOHLENIUU U TEOPUHU; CPAaBHUBATh B3IJIAbl Ha
By v 3Bosmonuio K. Jlunnes, XK.b. Jlamapka, Y. Jlapsuna. OueHuBath
BKJIaJ JIuHHEs B pa3BUTHE CUCTEMAaTUKH M OOBSACHATH HPUHLUIIBI
OMHApHOI HOMEHKJIATyphl. XapaKTepU30BaTh COJIEpKaHUE U 3HAUCHUE
sBosmonioHHON KoHuenuuu K. b. Jlamapka. OuieHnBaTh €CTeCTBEHHO-
Hay4yHbIE ¥ COLUAIbHO-I)KOHOMHUUYECKNE MPEANIOCHIIIKA BOSHUKHOBEHHUS
sBOMOLMOHHOM Teopun Y. JlapBunHa. PackpslBath copepxkaHue
9BOIIOLUOHHOM Teopun Y. /lapBHHA; CpaBHUBATh HEONPEACIEHHYIO U
ONpeACNIEHHYI0 HW3MEHYHMBOCTh, €CTECTBEHHBIA M HMCKYCCTBEHHBIN
otoop, hopmbl OOpeOBI 3a cymiecTBOBaHUE. OMUCHIBATH TOJOKEHUS
cuHTeTnueckoil Teopun 3Bomounu (CTD) u 0OBACHATH €€ 3HaueHue
JU1s OMOJIOTUU




PackpeiBaTh conepkaHUE TEPMUHOB W IOHSITHH: MHKPOIBOJIIOLIMS,
BUJl, KpUTEpPUM BHUJA, apeai, TMOMyJIAlus, TeHOPOHI, MYTallUH,
KOMOMHAIIMM TeHOB. XapakTepu3oBaTb BHJ KaKk  OCHOBHYIO
CUCTEeMAaTUYECKYIO €IMHUILY U LEIOCTHYI0 OMOJIOTHYECKYIO0 CHCTEMY.
Boinensate kputepuu Buzpa (Mopdonorndeckuii, (U3NOIOTHYECKUH,
OMOXMMHUYCCKHH, TeHETUYECKHUM, IKOJIOTHYECKUH, TeorpapuiIecKuii) u
NPUMEHATh  KPUTEPUU I ONUCAHUS  KOHKPETHBIX  BHUJOB.
XapakTepu3oBaTh IOMYJSIIUI0 KAaK CTPYKTYPHYKO €IWHHULY BHUAA U
sBosOLIMM. ONHCHIBaTh NOMYJSALMIO IO OCHOBHBIM I10Ka3aTelIsM:
COCTaB, CTPYKTypa

PackpeiBaTh conepkaHue TEPMHUHOB U TOHSATHH: KOMOWHATHBHAS
W3MEHYHMBOCTh, MYTAllMH, MYTAIlMOHHBIA MPOIECC, MOMYJISIUOHHbIC
BOJIHBI, Jpel] TEeHOB, W3OJAIMUS, MUTPAlUU. XapaKTepHu30BaTh
JJIEMEHTapHble  (HAKTOPhI ~ SBOJIOIMU:  MYTAIMOHHBIA  TIpOIIeCC,
KOMOWHATHBHAsI W3MEHYHMBOCTh, IOMYJISIITUOHHBIC BOJHBI, Jpeid
TeHOB, U30JISIUs, MUTpaAIUsl. Y CTAaHABIMBATh MPUYMHHOCIEICTBEHHBIC
CBSI3MUMEKIY MEXaHHU3MOM W PE3YJIbTaTOM JICUCTBHS JIBIKYIIUX CHII
(3;1eMeHTapHBIX (PAKTOPOB) IBOIFOIIUN

PackpeiBaTh conep:kaHue TEPMUHOB U MOHSATUI: €CTECTBEHHBIN 0TOOD,
6oppba 3a cymecrtBoBaHMe. OnNHUCHIBaTh MEXaHM3M  JIEHCTBHS
€CTECTBEHHOro 0TOOpa. XapakTepuzoBaTb (OPMBI E€CTECTBEHHOI'O
orbopa  (ABWXKYUIMHM, CTaOMIM3UPYIOUIMHA, AM3PYNTUBHBIA) H
CpaBHMBaTb HX MeXIy coOoil. XapakrtepusoBarb Oo0ppOy 3a
CYIIeCTBOBaHME€ M  CpaBHHMBaTh €€  BUABl  (MEXBHJOBaf,
BHYTPUBHJIOBasi, O0pbOa ¢ HEOIAronpusITHHIMU (aKTOpaMU BHEIIHEH
cpezbl)

PackpriBaTh conepikaHre TEPMUHOB U TTOHSATUMN: TPUCTIOCOOTICHHOCTb,
MMOKPOBUTEIILCTBEHHAS] M TpeJocTeperaronas okpacka, MacKHpPOBKa,
BI/I}IOO6p330BaHI/Ie. OnuceIBaTh MCEXAaHNU3M BO3HUKHOBCHUS
MPUCTIOCOOTCHU Yy OpraHu3MOB. BEISBIATH MO H300pakeHUsSM, Ha
KUBBIX U (PUKCHUPOBAHHBIX IpenapaTax MPUMEPbI MPUCITOCOOIEHHOCTH
pacTeHWii W >KUBOTHBIX K YCIOBHSIM Cpelbl OOWTAaHUS, JOKA3bIBATh
OTHOCHUTEJIbHYIO 11€JIECO00Pa3HOCTh MIPUCTIOCOOJICHUIA.
XapakTepu3oBaTh CHOCOOBI M MEXaHW3MBl  BUJ000pa30BaHUS;
OIMMCBbIBATE MW CpaBHHUBATb OCHOBHBEIC q)OpMI)I J3KOJIOTUYECKOIoO Hu




reorpauyecKkoro BUI000pa3oBaHus

PackpbiBaTh cojepkaHWE TEPMUHOB M TOHSITHH: MaKpOIBOIIOIUS,
¢unorene3, OWONOrMUECKUU TIporpecc U perpecc, apomMopdos,
UAMOAQIaNTalMsA,00I1ass  JereHepanus,  aJalnTHBHAs  pajuanus.
XapakTepu3oBatb (GOpMBI HIBOMONMU. BEISBIATE apoMopho3bl |
UAMOQanTallud y  pacTeHWd W JKUBOTHBIX.  CpaBHUBAThH
OMOJIOTUYECKHA Tporpecc W OMOJIOTHYECKUH perpecc, apomMopdos,
UAMOAQIaNTAlliI0 U OONIyI0 JIereHepanuio. BBIIBIATE B3aUMOCBS3H
MEXTY MYTSIMHU U HAPABJICHUSIMU SBOIOINH Y PACTCHUI M JKUBOTHBIX

Bo3HUKHOBEHUE U
pa3BHUTHE KU3HU HA
3emie

0,5

PackpbiBaTh copep)kaHHE TEPMHUHOB M MOHATUH: KpPEalMOHU3M,
abuoreHes, BUTAINW3M, [aHCIEPMHs, OMONO33,  KOALEPBATHI,
IPOOMOHTHI, CHUMOMOreHe3. XapaKTepu30BaTh METO/Abl H3yYCHUS
ucropuyeckoro mpouwioro 3emiau. llepeuncnarb OCHOBHBIE 3Talbl
XUMHUYECKOM U Ouosiorndeckoil spomonmu. M3narath copepikaHue
TUIIOTE3 U TECOPUN BO3HUKHOBEHUS JKM3HU HA 3emiie (KpearmoHU3Ma,
CaMOIPOM3BOJBHOIO  3apOXKJIEHUS  (CIIOHTAHHOIO), IaHCHEPMUH,
runore3sl PHK-mupa). OnuceiBats skcnepumentsl C. Munepa u I
IOpyn 1o mnosydeHHI0 OpraHMYECKMX BELIECTB W3 HEOPraHUYECKHX
yTéM aOMOr€HHOT'0 CUHTE3a

PackpeiBath comepkaHue TEPMHUHOB M IOHATHH: J0H, dpa, MNEPHOI,
apoMopdo3bl, HUIMOATANTAIIMU. 3HATH IOCIEIO0BATEIHLHOCTh JO0HOB:
Karapxei, apxeil, mpoTepo3oi, QaHepo3oil; 3p: apxeiickas,
MpOTEPO30MCKasA,  MaJe030MCKas, ME3030iCKas, KallHO30MCKasi;
MEePUOJIOB: KEMOPUUCKHIA, OPJAOBUKCKHUM, CHIYpUHCKHUN, JEBOHCKHIA,
KaMEHHOYTOJIbHBIM, TIEPMCKUM, TPUACOBBIM, IOPCKUN, MEJIOBOM,
MAJICOTEHOBbI M HEOI€HOBBIM, AHTPOIOTECHOBBIM. XapakTepu3OBaTh
OCHOBHBIE COOBITHS B Pa3BUTHH OPraHMYECKOTO MHUpa IO 3paM |
IIEpUOJIaM I'€0JIOTUYECKOM UCTOPUH; ITAIIBI PA3BUTUS PACTUTEIBHOIO U
KUBOTHOTO MHpa. BreimenuThs TiIaBHBIE apoMop(]o3bl pacTeHUU W
JKMBOTHBIX. CpaBHHBaThH MEKY co0oif MpeACTaBUTENEN
CHUCTEMaTUYECKUX TPYIIT OPraHU3MOB, BBISBIISATH YEPThI YCIOKHEHUS U
MPUCTIOCOOTIEHHOCTH K YCTIOBHSIM JKU3HH

PackpeiBath conepkaHWe TEPMUHOB W IOHATHUM: CUCTEMaTHKa,
UCKYCCTBEHHass M  €CTeCTBEHHass  Kiaccuukauus, OHHapHas
HOMEHKJIATypa, NPHHIOMI  WEPapXWYHOCTH.  XapaKTEpU30BaTh

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




COBPEMEHHYIO CUCTEMY OpPraHMYECKOro MUpa

PackpbiBaTh cofiepKaHWE TEPMUHOB U IOHSTUH: aHTPOIOJIOTHS,
aHTPOIIOreHe3, YesioBeK pazyMmHbIi(Homo sapiens), mpsMoxoxaeHue,
BTOpasi CUTHaJbHasg cucrema. llepedncnare 3ajadv aHTPOIIOJIOTHUH,
STanbl CTAHOBJIEHMSI U Pa3BUTUS NPEICTABICHUN O MPOUCXOKICHUU
yenoBeka. M3marate ocHoBHble monoxeHus Teopun Y. [lapBuHa,
KPUTHYECKH OI[CHMBATh HEHAYYHYI0 MH()OPMAIMIO O TMPOHCXOXKACHUU
4ejoBeKa. 3HaTh cucTeMaTHyeckoe nojoxeHue Buga Homo sapiens,
NEPEeUYHCIsATh ero Mop(oIOro-aHaTOMUYECKHE MPHU3HAKK Pa3HOTO
YPOBHS (THII, KJ1acc, OTPSAI U Ap.). Y CTaHABJIMBATh YEPThl CXOACTBA U
pa3nuumii yenoBeka M KUBOTHBIX. OOBSICHATh M OICHUBATH 3HAUCHUE
Hay4YHbIX 3HAHUM O MPOMCXOXKICHUHU YeJIOBEeKa JUIsl IOHUMaHHs MecTa
U POJIM YEJIOBEKA B IPUPOJIE

PackpbiBaTh  copepkaHME€ ~TEPMHHOB M MOHATHI:  (akTOpsI
aHTPOIIOTeHe3a, TPYIIIOBOE COTPYAHUYECTBO, pEUYb, OpYyIUNHASA
JEeSTeNbHOCTh, MoNuMopdu3mM. XapakTepu3oBaTh IBUKYIIHE CHIIBI

(akTopel)  aHTpomoreHe3a:  OHWOJOTHYECKHE W  COIHMAIBHBIC,
CpPaBHMBATh UX MEXIY COO0M
KonTposbHo- 1 1 Etlzgjs?;/?;?dasic.)rE/?Mch
o0o01maronuii ypok
«BO3HUKHOBEHHE U
pa3BUTHE KU3HU HA
3emie
OBIIEE KOJIMYECTBO 17 1 1.5
YACOB I1O0
ITPOTPAMME
12 KJIACC
No HaumenoBanue KonmuectBo yacoB OCHOBHBIE BUJIbI AEATETBHOCTH DIIEKTPOHHBIE
n/m pa3esioB U TEM Bcero | Kontponbnbie | [Ipaktudeckue U poBbIE
MIPOTPaMMBI paboTHI paboThI oOpa3oBarenbHbIE
pecypcsl
1 | Bo3HUKHOBEHHE U 2 PackpsiBaTh COZIEPIKAHNE TEPMHHOB W TOHATHI: aBCTPATONHTEK, Eggg‘j‘/‘;:e;; ;ﬂfn -
pa3BUTHE KU3HU HA YEeNOBEK  YMENbIH, YelOBEK MPSMOXOMSIINUNA, HeaHAepTaell,

3emiie

KPOMaHBOHCI, HCOJIUTHUICCKAasA pCBOJIIOLIMA, HGpBO6BITHO€ HUCKYCCTBO.
XapaKTepI/BOBaTB U CpaBHUBATH MCKIY c000# OCHOBHEIC cTagun




OBOJIOIMM  4YEJIOBEKa:  XPOHOJOTHMYECKMH  BO3pact,  apeain
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO MO3ra, 00pa3 *U3HU U OpyIus
Tpyna

PackpeiBaTh conep:kaHue TEPMHMHOB M IIOHSTHH: pachbl, pacOreHeE3,
colMal JapBUHU3M, pacu3M, MeTHcanus. XapakTepu3oBarb U
CpPaBHMBAaTh IPEIACTABUTEIICH  YEJIOBEYECKUX pac, pPACKPHIBATh
IPUYMHBI M MEXaHU3Mbl PACOT€HE3a, IEPEUUCIATh MU IPUBOJUTH
IPUMEpPbl  MPUCIOCOOIIEHHOCTH 4EJIOBEKAa K YCIOBHUSIM  Cpebl,
OpUMEpPbl  TPUCHOCOOUTENHHOIO 3HAYEHHS PACOBBIX IPU3HAKOB.
Jloka3biBaTh ~ eauHCTBO  BMzpa  Homo  sapiens,  HayudHYIO
HECOCTOSTENIBHOCTh PACOBBIX TEOPUH, UIEH COLMAIIBHOIO TApBUHU3MA
U pacu3ma

Opranusmel u
OKpYIKaroIas cpeza

PackpeiBath conepxaHue TEPMUHOB U MOHATHIL: 3KOJOTHUS, MOJIEBBIC
HAOIIO/IEHUS, SKCIIEPUMEHTHI, MOHUTOPUHI OKpY)KAIOIIEH Cpelsbl,
MOJCIINPOBAHUE, JKOJIOTMYECKOe MHpPOBO33peHue. [lepeuncriarts
3alauyd  JKOJIOTMH, €€ pa3fenbl U CBSI3M C JIPYTUMH HayKaMu.
XapakTepru30BaTh METOJIbI SKOJOTMYECKUX HCCIIEIOBAaHUN

PackpeiBaTh conep:kaHue TEPMUHOB U TOHATHUN: cpena OOWTaHUS,
AKOJIOTUYECKHUE (bakTopsI, OMOJIOTUYECKHI ONTUMYM,
OTpaHWYMBAIOIMIUK  (TUMHUTHUpYIOIUK) (akTop. XapaKTepu3oBaTh
YCIOBHSL Cpell OOWTaHWUs OpPraHU3MOB; KJIACCU(PUIIMPOBATh W
XapakTepu30oBaTh  HKOJIOTHYECKHE  (PAKTOPHI: abuoTuveckue,
OnoTHUYecKue u AHTPOIIOTCHHBIE. OrnuceiBaTh NeNCTBUE
DKOJIOTMYECKUX  (aKTOPOB Ha  OpraHu3Mbl.  XapaKTepUu30BaTh
OCOOEHHOCTH CTPOCHHUS M KU3HEEATETLHOCTH PACTCHHUI U KUBOTHBIX
pa3HbIX cpell OOUTaHHS

PackpeiBaTh cojepkaHWE TEPMUHOB M TOHATHI: aOWOTHYECKHe
dbakTopsl, GoTonepuoan3M, OHOIIOTUYECKUE PUTMBI. AHAIU3HPOBATH
NeicTBUE CBETa, TEMIIEPaTyphl, BJIAKHOCTH HA OPTraHU3MBI W
INPUBOAUTE MPUMEPHI MPUCHOCOOIEHHOCTH OpraHu3MoB. [IpoBoauTh
Ouonorudeckre HabJoIeHUs U 0POPMIIATH PE3yIbTaThl TPOBEAEHHBIX
HaOIIOAEHUI

PackpbIBaTh cojep:kaHWe TEPMUHOB M TOHATHH: OHOTHYECKHE
(bakTopbl, XWUIIHUYECTBO, IAPA3UTU3M, KOHKYPEHLIHS, MYTYalu3M,
cuMOMO03,  KOMMEHCAJU3M,  HaxJeOHMYECTBO,  KBAPTHPAHCTBO,

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




aMeHCaIN3M, HeHTpanu3M. XapaKTepu3oBaTh OMOTHUYECKHE (DAKTOPHI
U BUABl B3aUMOOTHOIICHHUH MEXIy OpraHu3MaMH{; IPUBOIUTH
IpUMEpbl B3aMMHOM NPUCHIOCOOIEHHOCTH OpraHu3MoB. CpaBHUBATH
MEXy cOO0H BUIbI OMOTHYECKUX B3aUMOACHCTBUI OpraHu3MOB

PaCKpBIBaTB COACPIKAaHHUEC TCPMHUHOB U MMOHSTHH: NOomyJianus,
YUCJICHHOCTh, IINIOTHOCTh, POXAACMOCTb, CMCPTHOCTH, IPHUPOCT,
Murpanus, AUHaMHUKa YHUCJICHHOCTU IIOITYJISAIWH. XapaKTemeBaTL
OCHOBHBIC ITIOKA3aTCJIM MW OJSKOJIOTHYECKYHO CTPYKTYPY IOIYJIALNUU,
OIMHUCBLIBATb MCXAHU3MBI PETYJIAIUN YUCIICHHOCTH TONMYJISIIUN

Coo01ecTBa 1
DKOJIOTHYECKHUE
CHCTEMBI

PackpeiBaTh coiepkaHWe TEPMUHOB U  TOHATUNA: OHOIIEHO3,
HKOCHUCTEMA, OMOTE€OICHO3, BH/BI-IOMHUHAHTHI, SKOJIOTUYECKas HHIIA.
XapakTepu3oBarb ~ OHOLEHO3  (COOOIIECTBO), €ro  BUIOBYIO,
MPOCTPAHCTBEHHYIO M TPOPHUUECKYIO CTPYKTYpHL. OOBSACHATH POJIb
KOMIIOHEHTOB OHOIIEHO3a B TMOJJCPKAHUU €ro CTPYKTYphl U
CyLIECTBOBaHMs Ha  ompenenéHHoll  Teppuropun. OOBACHATH
OMOJIOTMYECKH CMBICI SIPYCHOCTH U JINCTOBOM Mo3auku. CpaBHUBATH
KOMITOHEHTHI OMOIIEHO30B, WX BHJOBYIO, IPOCTPAaHCTBEHHYIO U
TPO(PUUECKYIO CTPYKTYPHI, CBA3H MEXKIY OpraHu3MaMu

PackpeiBath comepkaHW€ TEPMHHOB M TMOHSTHH: BSKOCHCTEMA,
OuoreoneHo3, MPOAYLEHTbl, KOHCYMEHThI, PEeIyLEHThI, Tpoduueckue
YpOBHHU, IIUIIEBAs LIETIb U CETh, SKOJIOTMUECKUE NMUpaMHIbl, Onomacca,
HPOAYKIMS, CyKIEeCCHs. XapaKTepU30BaTh CBOWCTBA IKOCUCTEMBI (&€
CIIOCOOHOCTh K JUIMTEIBHOMY CaMOMNOJJEP’KAHUIO, OTHOCHUTEIHHO
3aMKHYTBIH KPYTOBOPOT BELIECTB, HEOOXOAUMOCTh MOTOKA YHEPIUN).
CpaBHUBaTh  MAacTOMIIHBIE W  JIETPUTHBIE  MUIIEBBIE  LIEMH,
Tpopuyeckue  YpOBHM  HKOCHUCTeMbI.  PaznuuaTh  mUpamMujbl
NPOAYKIMH, MHUPaMHIbl UYUCIEHHOCTH M MNHpamMHAbl OHOMAacChlI.
CocraBmath wLenmu W cetd nuraHusa. llepeuncnsaTe cBoMcTBa
HKOCHCTEM: YCTOMUYMBOCTb, CAMOPETYJALHUS, pPa3BUTHE (CYKLECCHS).
OnucelBaTh MEXaHU3M MOJAJEP/KAHUS PABHOBECHA B 3KOCHCTEMAX.
XapakTepu3oBaTh CYKIIECCUM, BBIABIATH MPUYMHBI U OOIIME
3aKOHOMEPHOCTU CMEHBI DKOCUCTEM

PackpsIBaTh cosepkaHUE TEPMUHOB U MOHSATHI: BOAHBIE SKOCUCTEMBI,
OuoreoneHo3sl, (UTOIUIAHKTOH, 300IUIAHKTOH, OEHTOC, TyMYyC.
IIpuBOoaUTE NpHMEpbl NPUPOJIHBIX HKOCHUCTEM CBOEH MECTHOCTH.

Bubmmorexa [IOK
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CpaBHMBaTh Ha3eMHbIE M  BOJIHBIE SKOCHCTEMbI; OpPraHU3MBI,
oOpa3yromue pazHble TpoUUYECKHUEe YPOBHH

PackpeiBath colepxkaHHe TEPMUHOB W IOHATHH: AHTPONOTCHHAas
HKOCHCTEMa, arpol’KocHcTeMa, ypOo3KocucTeMa, OHopazHOOOpasue.
XapakTepu30BaTh arpo’KOCUCTEMBI U YpPOO3IKOCHUCTEMBI, 0COOEHHOCTH
UX CylecTBOBaHMs. [[pMBOINTE NpUMeEpbI aHTPOIIOTEHHBIX IKOCUCTEM
CBOEM MECTHOCTH, OIKCHIBAaTh HMX BHIOBOM COCTaB U CTPYKTYPY.
CpaBHMBaTh COCTaB M CTPYKTYpPY HIPHUPOJHBIX SKOCUCTEM U
arpo’KOCHCTEM, arPOIKOCHCTEM U YPOOIKOCUCTEM

PackpbiBaTh conmepkaHHEe TEPMHUHOB W TIOHATHI: Ouocdepa, KUBOE
BEUIECTBO, JAMHAMHuYeckoe paBHoBecue. OrneHuBarh BkiIaa B. U.
Bepnanckoro B co3manue ydeHuss o Ouocdepe. XapakTepuzoBatbh
cocraB Owocdepsl, (yHKIHM IKHBOTO BelecTBa OWochepbl U
ornpeneniaTh (Ha KapTe) 00JIaCTH €ro HauOOJIBIIET0 PacpOCTPAHEHUSI.
[IpuBoauTh mNpUMEpPHl MPOSABICHUS (QYHKUMHA >KUBOIO BEIIECTBA
ouocdepsl, OMOTEOXUMHUECKOM JIeSITeIbHOCTH YeJI0BeKa.
[Tepeuncnarb 0cOOCHHOCTH OMOC(ephl KaK TII00ATBHON YKOCHUCTEMBI
3emun

PackpeiBaTh copepkaHME€ TEPMHHOB U TOHATUH: I€JIOCTHOCTh
ouocdeprl, KpyroBOpoT BEIIECTB, OHOTCOXUMHUYECKHE  LIUKIIBI
AJIEMEHTOB, 30HAIBHOCTH OHochepsl, 6MoMbl. ONMUCHIBATH KPYTOBOPOT
BEIIECTB, OMOT€OXMMHUECKUE IUKIBI a30Ta M yriepojaa B Ouocdepe.
OOBsICHATh MNPUYMHY 30HAIBHOCTH Ouocdepsl. Ilepeuncnsate u
XapaKTepUu30BaTh OCHOBHbIE OMOMBI CYIIH 3eMIIU

PackpbIBaTh cozep’kaHHMEe TEPMUHOB M MOHATHI: AaHTPONOTCHHBIE
U3MEHEHHS, OKOJOTHYECKUH KpHU3HC, TJO00aTbHBIE TPOOIEMBI.
XapaktepuzoBaTh OnochepHyI0 poib yenoBeka. [I[puBouTh mpuMepsl
AQHTPOIIOTEHHBIX M3MeHeHUH B Oumocepe. OleHHBATH MOCIEICTBUS
3arps3HEHUS] BO3AYIIHOW, BOIHOW Cpelpl, W3MEHEHHs KJIMMaTa,
cokpaiieHusi OuopaszHooOpasus. PopMynHpoBaTh COOCTBEHHYIO
MO3WIIMI0 TIO OTHOMICEHWIO K TJIOOATBHBIM ¥  PETHOHAIBHBIM
HKOJIOTHYECKUM IpoliieMaM, apryMEeHTHPOBAaTh CBOIO TOUYKY 3pEHHS.
Ha3piBaTh  TpUYMHBI  TIOSBJICHHUS  MPUPOIAOOXPAHHOW  ITHKH,
pacKphIBaTh 3HAYEHHE Mporpecca JJIs MPEOAOJIEHUS IKOJIOTHYECKOTO
KpH3uca.




YCTONYUBOE
paloHaIbHOE

PackpbiBaTh coxepKaHME TEPMHUHOB M IIOHATHUN: PALMOHAIBHOE
IIPUPOIOIOIB30BAHUE,
XapakTeprus3oBaThb
PECYPCOB; OCHOBHBIE MOJIO0KEHUS KOHLIETIIIMHA YCTONYUBOIO Pa3BUTHUS

Pa3BUTHUC,
HCIIOJIB30BaHHUC

KODBOJIIOLIHS.
IIPUPOJHBIX

KontponbHo- 1
00001IaroIMil ypoK
teMbl «Coo01ecTBa
DKOJIOTHYECKHUE
CHCTEMBD»

Bubnmorexa IIOK
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OBIIEE KOJIMYECTBO 17
YACOB I10

[TPOTPAMME
MNOYPOYHOE INTIAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KosmmuectBo wacos Hara JomalHee 3ananue DIIEKTPOHHBIE
/11 U3y4eHUs nudpoBbie
Bcero | Konrposbnsle | [Ipaktnueckue 10B oOpa3oBaTebHbIE
paloThI paloThI pecypcsl
1 | buonorus B cucTeMe HayK 1 N3yuuth § 1. YCTHO OTBETUTH Ha Et‘:gg‘/‘r’]f:dasiﬂﬁl 66306122
BOIIPOCEI B KOHIIE naparpa(ba https://m.edsoo.ru/863e632a
2 | Metonbl O3HAHUS KHUBOW PUPOJIBL. 1 0.5 N3yuutk § 3. YCTHO OTBETUTH Ha Et‘:ggj‘/‘r’;e:dasiorﬁ/ 66306122
[pakTrueckas padora Ne 1 BOITPOCHI B KOHIIE TTaparpada I
«HMcnonp30BaHNe pa3IMIHBIX METOJIOB IIPH
U3y4eHHH OMOJIOIHYECKHX 0OBEKTOBY
3 | buonoruueckue CHCTEMBI, IPOIIECCHI U KX 1 W3yuuts § 2, 4. YCTHO OTBETHTH Ha Et‘:gg‘/‘r’]f:dasiﬂﬁl 66366564
U3y4eHHE BOITPOCHI B KOHIIE Maparpagon
4 | XuMHU4YeCcKHii cocTaB KiIeTku. Bona u 1 N3yuuts § 5, 6. YCTHO OTBETHTH HA Et‘:g;j‘/‘r’]f:diiﬂﬁl 66366740
MHHEPAIbHBIE COJIN BOIPOCHI B KOHIIE TaparpagoB
5 | Benku. CocraB u cTpoeHHe OSIKOB 1 N3zyuuts § 9, 10. YCTHO OTBETUTH Ha Egggm e;dasg)loorltf/ 66366072
BOIPOCHI B KOHIIE TTaparpada
6 depMeHThI — OHOJIOTHYECKHE 1 0.5 N3yuuts § 11. YcTHO OTBETUTH Ha ﬁggg%%z&%m 630672
karanu3aTopsl. JlabopaTopHas padora Ne 1 BOIIPOCHI B KOHIIE Naparpada
«M3yueHne KaTaluTHYECKOH aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuIIa3bl UITH




KaTaJiasbl)»

7 VYrueBosl. Jlunu bl W3yunts § 7, 8. YCTHO OTBETHTH Ha ﬁgggfr;ee‘iiorﬁm 6366870
BOIPOCHI B KOHIIE aparpagos T
8 | HykiennoBble KuciaoThl. AT® N3yunts § 12, 13. YCTHO OTBETHTH Ha ﬁgggfr;ee‘iiorﬁm 6366050
BOIPOCHI B KOHIIE aparpagos T
9 | Ucropus 1 METO/IbI U3YYCHHS KIICTKH. N3yunts § 15. YCTHO OTBETUTD Ha ﬁgggm%ﬁgﬁlg 6366068
Kierounas Teopust BOIIPOCHI B KOHIIE Maparpada
10 | KieTka Kak 1enocTHas )KUBasi CHCTEMa N3yuuts § 16 g0 paznena
«utomnazmay, 20. YCTHO OTBETUTH
Ha BOMPOCHI B KOHIIE rmaparpagos
11 | CrpoeHue 3yKapuOTUIECKOM KICTKH. 0.5 W3yauts § 16 1o xonma, 17-19. YcrHo ﬁgﬁ:ﬁ?ﬁiiﬂﬁl%%eﬁo
JlaGopaTtopnast padora Ne 2 «3yuenue OTBETUTH HA BOIIPOCHI B KOHIIE https://m.eds00.ru/863e716¢
CTPOEHUSI KJIETOK PACTCHHUH, JKUBOTHBIX, naparpagos
rpuOOB U OaKkTepuil MO MUKPOCKOTIOM Ha
rOTOBBIX MUKpOIIpENaparax u ux
OIIMCAHHEN
12 | OOMeH BelecTB Wi MEeTad0IUu3M N3yuuts § 21. YCTHO OTBETUTH HA ﬁt':g;{‘;;’r;ee‘g‘siorﬁls —
BOITPOCHI B KOHIIE Taparpada T
13 | ®ortocuHTe3. XEMOCHHTE3 N3yuuts § 23. YCTHO OTBETUTH Ha ﬁgg;‘;;’nf’e‘g‘siﬂﬁls 6367008
BOIIPOCHI B KOHIIE maparpada
14 | DHepreruyeckuiit o0OMeH N3yuntsb § 22. YCTHO OTBETUTD HA ﬁ;g;‘;;’nf’e‘j‘scligﬁls 636700
BOIIPOCHI B KOHIIE maparpada
15 | XKusHeHHbBIH LUK KIeTKU. [lejenue 0.5 N3yuuth § 26. YCTHO OTBETUTH Ha ﬁ;g;‘;;’nff’e‘;*‘si)%/sessﬂm
kieTku. Mutos. JlabopaTopnast pabota No BOIIPOCHI B KOHIIE Maparpados
3 «HaOmronene MUTO3a B KJIETKAX
KOHYHMKA KOPEIIKA JIyKa Ha TOTOBBIX
MUKPOIIpENapaTax»
16 | buocunTe3 Oenka. Peakius MaTpuaHOTO W3yuuts § 24, 25. YCTHO OTBETUTH Ha Et‘:g;‘;‘/‘r’]f:d‘ziﬂ}:/ 66367960
CHHTE3a BOIPOCHI B KOHIIE Taparpagos
17 | TpaHcmsinus — OrocHHTE3 OerKa W3yuuts § 24, 25. YCTHO OTBETUTH Ha Egg;”/‘;’n:f:dzi?jls 6367960
BOIPOCHI B KOHIIE Maparpagos
18 | HexsieTounbie pOPMBbI )KHU3HU — BUPYCHI N3yuutk § 14. YCTHO OTBETUTH HA Egg;;‘;’n:f:dzi%m 6367540
BOIPOCHI B KOHIIE Maparpada
19 | ®dopMbI pa3MHOKEHHUS] OPTaHU3MOB N3yunts § 1. YCTHO OTBETHTH Ha bu6miorexa [1OK

https://m.edso0.ru/863e81b6




BOIPOCHI B KOHIIE naparpada

https://m.edso00.ru/863e831e

20 | Meitos Wsyuuts § 27 1o pasaena ﬁ§§§7ff§§§%aese7f4a
«I"ameTorenes3». YCTHO OTBETUTH Ha
BOIIPOCHI B KOHIIE maparpada
21 | O6pa3oBaHKE U Pa3BUTUE MOJIOBBIX 0.5 N3yuntk § 2. YCTHO OTBETUTH Ha ﬁgg;‘;‘;:e;asi%ﬁ/s 6368106
kierok. OmnogorBopenue. JlaboparopHast BOIIPOCHI B KOHIIE Mmaparpada T
pabota Ne 4 «3ydeHue cTpoeHus
IIOJIOBBIX KJIETOK HA TOTOBBIX
MHKPOIIpENapaTax»
22 | UHauMBuayansHOE pa3sBUTHE OPraHM3MOB N3yuuts § 3. YCTHO OTBETHTH Ha Et':gi‘;fr;z‘gisiﬂﬁm 6368435
BOTIPOCHI B KOHIIE maparpada
23 | I'eHeTMKa — HayKa O HACIEICTBEHHOCTH M W3yuuts § 4 10 pasaena ﬁﬁgﬁfrﬁ?dasi%/s 6368612
U3MEHUYUBOCTH «3aKOHOMEPHOCTHU HACJIENOBAHMS
IPU3HAKOBY». Y CTHO OTBETUTH Ha
BOIIPOCHI B KOHIIE Imaparpada
24 | 3aKOHOMEPHOCTH HACJICIOBAHUSI N3yunts § 4, 5. YCTHO OTBETHTH HA ﬁgggﬁﬁ.efdii%s 6368878
PU3HAKOB. MOHOTUOPHIHOE BOIIPOCHI B KOHIIE Mmaparpada
CKpEIMBAHKIE
25 | uruOpuaHoe cKpelyBanue. 3aK0H N3yunTh § 6. YCTHO OTBETHTH Ha ﬁgg;‘#’nf’e“dascﬂgﬁlg 6368904
HE3aBUCUMOI0 HACJIEI0BAHNS IIPHU3HAKOB BOITPOCKI B KOHIIE naparpada
26 | CremieHHOE HaCJIeI0BaHUE IIPU3HAKOB. 0.5 N3yunts § 7 no paznena «I'eneruka ﬁgg;‘;;’n:_ee‘?scligﬁlg 636860
JlabopaTtopHnast pabora Ne 5 «3yuenue 1oJjia». Y CTHO OTBETUTH Ha BOIIPOCHI B
Pe3yJabTaTOB MOHOTHOPHIHOTO H KOHIIe Tlaparpada
JUTHOPHIHOTO CKPEIUBAHKS Y
JPO30(HITBI Ha TOTOBBIX
MHKpPOIIpEnapaTax»
27 | I'eneruka nona. Hacinenosanue N3yunts § 7 10 KOHIA. YCTHO ﬁgg;‘;;’nf’e“dascﬁgﬁls 6368060
IPU3HAKOB, CLEIJIEHHBIX C I0JIOM OTBETUTH Ha BOIPOCHI B KOHIIE
naparpada
28 | UzmenuuBocTh. HeHacnencTeeHHas 0.5 N3zyauts § 8 10 pasmena Bu6miorexa LIOK

U3MeH4nBOCTh. JJaboparopHas pabota Ne
6. 3ydenne mouduKkamoHHOM
MU3MEHUYUBOCTH, TIOCTPOEHUE
BapHAallMOHHOTO psifia U BapHallHOHHOM
KPHUBOW»

«KoMOMHaTHBHAS! U3BMEHYUBOCTDY.
YCTHO OTBETHTH Ha BOITPOCHEI B KOHIIEC

naparpada

https://m.edso0.ru/863e8efe




29 | HacnencrBeHHAas U3BMEHUYHUBOCTb. 1 0.5 U3yuuth § 8 10 KOHIA. YCTHO Bubmorexa LIOK
M https://m.edso0.ru/863e8efe
JlaGopaTtopHnas pabora Ne 7. «Ananu3 OTBETUTH Ha BOIIPOCHI B KOHIIE T
MyTaluii y Jpo30(HiIsl Ha TOTOBBIX naparpada
MHUKpOIIpenaparax»
['eHeTHKA YEIOBEK W3y4uTh 3alMCH B TETPAIH bubmorexa LIOK
30 ceHe a HcioBeKa 34 3anuc cTpal https://m.eds00.ru/863e8d78
31 | KoHTpoabHO-00001Ia0NIHHA YPOK IO TEME 1 1 He 3anano
«HaCHG}ICTBCHHOCTB 1 NBMCHYHUBOCTH»
bubmuoreka IJOK
32 | Cenekmus Kak HayKa U MPOLIECC 1 M3yunte § 9 BKItOUas omnpenencHUs e adiso0 186369214
COpT, ImopoJa, miTtTaMM U pasacil «9T0
HHTCPCCHON. YcTHO OTBEeTHTH Ha
BOIIPOCHI B KOHIIE naparpada
Bubimoreka IIOK
33 MCTOIIBIVI/I JIOCTUKEHUS CEIEKIINU 1 Nzyuuts § 9 no paznena «Knerounas hitbs-//m.edS00 r/86369214
pPaCTCHHUHN U ) KUBOTHBIX HHXXCHCPHSD). Y CcTHO OTBETUTH Ha
BOTIPOCHI B KOHIIE maparpada
Bbubmuoreka [JOK
34 | bHOTeXHOJIOTHS KaK OTpaciib 1 N3yuuts § 9 1o koH1a. YCTHO hitoac/in ecson /8630336
IMPOU3BOACTBA OTBCTUTH HA BOIIPOCHI B KOHIIC
naparpadga
OBUIEE KOJIMYECTBO YACOB I10 34 1 4
[TPOIT'PAMME
11 KJIACC
No Tema ypoka KommuectBo wacos [ara JomamHee 3ananue DIIEeKTPOHHBIE
/i Bcero | Kontponbhbie | [IpakTuueckue | M3ydeHHs 1udpoBbIe
paboTsl paboThI oOpasoBarenbHbIe
11b pecypehl
1 3BOJ’II’OIIH5I W METOJIBI eé U3yYEHUS 1 W3yuuts § 11 1o pasznena «OBONOIMOHHAS TEOPHS bubmiorexa I{OK
Yapiza JlapsrHay. YCTHO OTBETHTH HA BOIIPOCHI B https://m.edsoo.ru/863ea20e
KOHIIe naparpada
2 YcTtopus BUTHS I TaBJICHUI 1 W3yauts § 11 1o xoHIma. YCTHO OTBETHTH Ha BOIPOCHl B | bubmmoreka LIOK
CTOpHA pas peacTasie 06 KOHIIe maparpada https://m.eds00.ru/863e9570
3BOJIFOIIUH
3 MI/IKpOSBO JTFOLTHS 1 W3yauts § 10 no pasnena «[lonymsnuonHas ctpykrypa | bubmmorexa LIOK
BH1a». YCTHO OTBETHTH Ha BOTIPOCHI B KOHIIE https://m.edsoo.ru/863e9cle
naparpada
4 HOHYHSIHI/IH Kak dJIeMEHTapHas eMHUIa 1 05 W3yuurs § 10 1o xoH1a kpome paszaena «Ilokazarenn bubmorexa LIOK
MOMYJSIIANY. Y CTHO OTBETUTH HA BOIPOCHI B KOHIIE https://m.edso0.ru/863e99c6
BUJA ¥ dBomroIMK. JlaboparopHas pabota naparpaca
No 1 «CpaBHeHUE BUIOB TIO
MOP(OJIOTHUECKOMY KPUTEPUIO»
W3yauts § 12. YCTHO OTBETHTH HA BOIPOCHI B KOHIIE bubmmotexa IIOK
5) JIBrokymiye cuibl (3JeMeHTapHbIe 1




(baKTOpBI) ABOJTFOITAHT maparpaga https://m.edsoo.ru/863e9da4
6 EcrtecTBeHHbI 0TOO0D U ero hopMbI 1 M3yuuts § 13. YCTHO OTBETUTH Ha BOIPOCHI B KOHLIE Bubmorexa LIOK
p (b p maparpaga https://m.edsoo.ru/863e9ed0
Pe3vibpTaThl 3BOIIOLNH: 05 W3yuuts § 14. YCTHO OTBETUTH Ha BOIPOCHI B KOHLIE Bubmorexa LIOK
HpI/I};HOCO 6JI€HHOCTLIIJ OPTAHHIMOB K naparpada https://m.edsoo.ru/863e9fde
BH1000pa3zoBanue. Jlaboparopnas pabora
Ne 2 «Onrcanue npucrocoOJIeHHOCTH
opraHuisma 1 €€ OTHOCUTEIBLHOI'O
XapaKkTcpa»
8 HampagsiIeHus ¥ IIVTA MAKDO3BOIIOLIUHA 1 W3yuuts § 15. YCTHO OTBETUTH Ha BOIPOCHI B KOHILIE Bubmorexa LIOK
p yr p 1 naparpaga https://m.edsoo.ru/863e9cle
H606paTI/IMOCTI) 3BOJIFOIIUH 1 Hsyaurs sanvce B TeTpan
10 I/ICTOpI/IH SKU3HU Ha 3eMiie U METO b1 ed 1 W3yuuts § 26. YCTHO OTBETUTH Ha BOIPOCHI B KOHILIE
HN3YyUCHUA raparpade
11 I 'Umnoresnl POMCXOXKICHUS JKU3HU HA 1 M3yunts § 27. YCTHO OTBETUTH Ha BOIPOCH] B KOHLE bubmorexa [IOK
3 naparpada https://m.edsoo.ru/863ea5a6
EMIJIC
12 Pa3BuTHE XW3HU HA 3eMJie IO spam u 1 M3yunts § 28. YCTHO OTBETUTH Ha BOIPOCH] B KOHLE bubmorexa IIOK
naparpada https://m.edsoo.ru/863eabbe
nepuoaam
13 OCHOBHBIE dTAITLI YBO JIFOLTAN 1 05 M3yunts § 28. YCTHO OTBETUTH Ha BOIPOCH] B KOHLE BI/I6J'I-I/IOTeKa ILIOK
PACTHTCIILHOTO M KHBOTHOTO MHpa naparpada https://m.edsoo.ru/863ea8bc
[IpakTuueckas padora Ne 1 «13yuyenue
HCKOIIa€MBIX OCTAaTKOB paCTeHI/Iﬁ u
JKUBOTHBIX B KOJIJICKIIUAX»
14 C OBpEMEHHast CHCTEMa OPraHuYECKOTO 1 W3yunts § 16. YCTHO OTBETUTH Ha BOIIPOCHI B KOHIIE Bubnuorexa [HOK
naparpacga https://m.edsoo.ru/863ea48e
MHupa
15 3BO JIOIUS YEJIOBEKa (aHTponoreHe3) 1 W3zyuuts § 29 1o pasnena «IIpeaniecTBeHHUKN bubmuoreka I[JOK
YeJIOBEKay». YCTHO OTBETHTh Ha BOIIPOCHI B KOHIIE https://m.edsoo.ru/863eac2c
naparpada
16 BIDK He CHJIbI AKTODBI 1 Wzyuuts § 29 paznen «/IBrKyiiue cHibt Bubnunorexa [HOK
Z[ yim ((b p ) aHTPOIIOTreHe3a». Y CTHO OTBETUTH Ha BOIPOCH B KoHIe | https://m.edsoo.ru/863ead44
AHTPOIIOTCHE3a naparpada
17 | KoHTpOJIbHO-0000IIa0INi YPOK 1 1 He sanano
«Bo3HnkHOBEHME U Pa3BUTHC )XU3HU HaA
3emien
OBUIEE KOJIMYECTBO YACOB I10 17 1 1.5
ITPOI'PAMME
12 KJIACC
| Ne \ Tema ypoka \ KonnuaecTBo 4acos \ Jlata n3y4enus \ Jomamnee 3ananne | ONEeKTPOHHBIE




n/m Bcero | Konrponbhbie | IlpakTuueckue (ppoBbIC
paboThI paboThl 1A 12E oOpa3oBarebHbIE
pecypcehl
1 OCHOBHBIE CTaIMH BOJIOLMH YEIOBEKA 1 Usyauts § 29 ¢ paspena
((HPCI[I_HCCTBBHHI/IKPI YCIJIIOBCKa» 00
pazznena «@opMuUpoBaHHUE pacy.
YCTHO OTBETUTH Ha BOHpOCbl B
KOHIIe maparpacga
2 YenoBeYECKHUE PACHl U IPUPOIHBIE AJaNITAll| 1 Usyauts § 29 ¢ paspena Bubmiorexa IOK
p pupol A 1 «DopMUpOBaHUE pac»  JI0 KOHLIA. https://m.edsoo.ru/863eaea2
YCJIOBCKaA YCTHO OTBETUTH Ha BOIIPOCH! B
KOHIIe Iaparpada
3 SKOJ'IOFI/UI Kak HaYKa 1 W3yuuts 3amucu B TeTpaau
4 elbl OOMTAHUS U SKOJIOrHYecKkue hakTonbsl 1 W3yuuts § 17. YcTHO OTBETUTH HA Bubmorexa [IOK
Cp a (b p BOIPOCHI B KOHIIE aparpada https://m.edsoo.ru/863eafec
AbGuotnueckue pakropsl. JlabopaTtopHas 1 0.5 Hsyants samci B TeTpajm BuGmzorexa IJOK
https://m.edsoo.ru/863eb10e
pabota Ne 3. «Mopdonoruueckue
O0COOEHHOCTH PAaCTEHHI U3 pa3HbIX MECT
obutanusny. JlabopaTopHas padora Ne 4.
«BnusgHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB
KOJICyCa»
Bbuotnueckue hakToODLI M3yuuts § 19. YeTHO 0TBETUTH HA Bubmoteka [IOK
(1) p BOIPOCHI B KOHIIE aparpada https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTSPUCTHKH MTOMYJISIUH. 1 0.5 Hsyaus § 10 paszen «Jloxasatems
. l'IOl'[yII}ILII/II/I». yCTHO OTBETHUTH Ha
HpaKTI/I‘-IeCKaSI pa60Ta Ne 2 ((HOZ[C‘IGT BOIIPOCHI B KOHIIE aparpacda
IJIOTHOCTH MONYJISIUA Pa3HbIX BUA0B
pacTeHUN»
8 Co000111eCcTBa OPraHU3MOB — OMOIIEHO3 1 W3yauts § 18 pasnen «buormdeckoe | bubmmorexa [JOK
I p a CO00LIECTBO, UITH OUOLIEHO3Y, § 20. https://m.edsoo.ru/863eb46a
YCTHO OTBETHTH Ha BOHpOCbI B
KOHIIe naparpadoB
9 DKOJIOrHYEeCKHE CUCTEMBI (IKOCHCTEMBI) 1 Usysuts § 18 no paszena Bu6miorexa LIOK
«UCKYCCTBEHHBIE HKOCHCTEMBI». https://m.edsoo.ru/863eb46a
yCTHO OTBCTUTH Ha BOl'IpOCI)I B
KOHIIE maparpada
10 | OcHOBHBIE ITOKA3ATEIN YKOCUCTEMBL. 1 Wsysurs § 21, § 23. Yeno Bu6miorexa LIOK
o OTBETHTH Ha BONPOCHI B KOHIIE https://m.edsoo.ru/863eb5fa
Dxonoruyeckue nupamuasl. CBOKWCTBA naparpagos
skocucteM. Cykieccust
11 | IlpuposaHble SKOCHCTEMBI 1 VsyswTs 3ammcu B Tetpam
12 | AHTPOIIOTCHHBIE YKOCUCTEMBI 1 Wsyuuts § 18 paszen

«VICKyCCTBEHHBIE SKOCHCTEMBI».
VCTHO OTBETHTH Ha BOIPOCH B
KOHIIe maparpada




13 EI/IOC(bepa — ToOaJIbHAS DKOCHCTEMA 3eMITU 1 N3yunts § 24. YCTHO OTBETHUTH HA Bubmmorexa [JOK
BOIPOCHI B KOHIIE naparpada https://m.edsoo.ru/863ebb5e
14 KOHOMEDHOCTH TBOBAHUS OH I N3yunts § 25. YCTHO OTBETUTH HA Bubmmorexa [JOK
3aKoHO CpHOC CYHIeCTBOBA 6 OC(l)ep BOMPOCH B KOHIIE aparpada https://m.edsoo.ru/863ebd16
15 | YenoseuecTBO B Onochepe 3emiu. Wsyants § 30. YeTHo OTBETUTL Ha
BOIIPOCHI B KOHIIE T1aparpada
16 Coc eCTBOBaHHE IIPUDOILI U YeJIOBeYeCTBa W3yuuts § 30. YcTHO OTBETUTH Ha Bubmorexa [IOK
yimt PUpOIL BOIIPOCHI B KOHIIE aparpada https://m.edsoo.ru/863ebale
17 | KoHTpOJbHO-0000AOIIHNA YPOK TEMBI 1 He sanano
«Co000111eCTBa U HKOJOTUYECKHUE CUCTEMBI)
OBILIEE KOJIMYECTBO YACOB I10 17

[TPOTPAMME




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOU
OBPA3OBATEJIbHON TPOT'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOM
00pa3oBaTeJILHOM NPOrPaMMBbl CpeIHero 001ero 00pazoBaHus

1

ChopMHPOBaHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTUH B CHCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HAYK, B (POPMUPOBAHUH COBPEMEHHOMH €CTECTBEHHO-HAYYHON
KapTUHBI MUPa ¥ HAYYHOTO MUPOBO33PEHHSI; O BKJIaJIe POCCUHCKUX M 3apYOEKHBIX
y4€HBIX-0MOJIOTOB B pa3BUTHE OMOJIOTHH; (PYHKIIMOHATLHON TPAMOTHOCTH YeJIOBEKa
JUISl peIICHHsI )KU3HEHHBIX 3a/1a4

YMeHue pacKpbIBaTh COICPKAHNE OMOIOTUISCKUX TEPMHUHOB U TIOHSATHH: )KU3Hb,
KJIETKa, OpraHu3M; MeTa00Jn3M (0OMEH BEIIeCTB U MPEBpaIeHUE YHEPTUN ),
roMeocTa3 (caMOperysius), ypOBHEBAs OpraHU3aIusl )KUBBIX CHCTEM,
CaMOBOCIIPOU3BEICHHE (PENPOMYKIIHSI ), HACICICTBEHHOCTh, U3MEHUNBOCTh, POCT H
pa3BUTHE

YMeHnue uznaratb OUoNoruyecKrue Teopun (KJIeTouHasi, XpOMOCOMHAs,
MyTaionHas), 3akousl (I'. Mennens, T. Moprana, H.W. BaBunosa) u yaenus (o
[EHTPax MHOT000pa3us U MPOUCXOXKICHUS KyIbTypHbIX pactenuid H.I. BaBuiosa),
ONPEIETSATh TPAHUIIBI UX MPUMEHUMOCTH K KMBBIM CUCTEMaM

YMeHue Bi1ageTh METoaMy HayqHOT'O MIO3HAaHUs B OMoj10ruu (HabtoieHue U
OIMCaHUE )KUBBIX CUCTEM, IIPOLIECCOB U SBJIICHUI; OPraHU3alus U IPOBEACHUE
OMOJIOrMYECKOr0 3KCIIEPUMEHTA, BbIIBUKEHNE THIIOTE3bI; BBISIBICHUE 3aBUCUMOCTH
MEXly UCCIIEAYEMBIMU BETMUMHAMHU, O0BSICHEHUE MOTYUEHHbBIX PE3YJIbTaTOB,
MCIIOJIb30BaHHBIX HAYYHBIX IIOHATUHI, TEOPUI U 3aKOHOB; YMEHHE JI€1aTh BHIBOJIBI
Ha OCHOBAHUH MOJTYYEHHbIX PE3YJIbTAaTOB)

YMeHHE BBIICIATH CYIIECTBEHHBIC IPU3HAKU BUPYCOB, KJIETOK TPOKAPHOT U
9YKapUuoOT, OAHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPTaHU3MOB, 0COOEHHOCTH
IPOIIECCOB OOMEHA BEIIECTB U MPEBPAILCHUS YHEPTUHU B KJIETKE, (POTOCUHTE3A,
IUTACTHYECKOTO U DHEPTreTHUECKOro 0OMeHa, XeMOCHHTE3a, MUTO3a, Mei03a,
OTLIIOIOTBOPEHUS, PAa3MHOKEHHUSI, UHANBUAYAIBHOTO Pa3BUTHS OPTaHU3Ma
(oHTOTEHE3)

YMeHue NpuMeHsTh NOMy4YeHHbIe 3HAaHUS JUIsl O0BSICHEHUSI OMOJIOTHYECKUX
IIPOLIECCOB U ABJICHUM, JUIS IPUHATHUS IPAKTUYECKUX PEIIECHNUN B IIOBCEIHEBHOU
KHU3HH B LIEJIAX oOecreueHus: 0€30MacHOCTH CBOETO 310POBbS U 3/10pPOBbS
OKPY’KaIOIIMX JIFOJEH, COOJIIOICHHSI HOPM IPAMOTHOTI'O ITOBE/ICHUS B OKPYXKArOILEH
IPUPOIHON cpejie; MOHMMaHNEe HEOOXOIMMOCTH UCIIOIb30BAHUS TOCTHKEHUN
COBPEMEHHOM OMO0JIOTUK U OMOTEXHOJIOTUM I PalliOHAIbHOIO
IIPUPOJONIOIB30BAHNS

YMmenune pemaTh 3JIEMCHTAPHBIC TCHETUYCCKUE 3aJ1a4 HAa MOHO- U I[I/IFI/I6pI/IJIHO€
CKpCHIMBAaHUC, CHCIVNICHHOC HACJICAOBAHUC,; COCTABIIATE CXCMBbI MOHOFI/I6pI/I,Z[HOFO
CKpCIIMBAHMUA NI NPCACKa3aHrA HACJICAOBAHUS IPU3HAKOB Y OPraHMu3MOB

YMeH#ne BBIOHATE Ta00paTOPHBIE U MPAKTUYECKHE PadOThI, COONII0IATh MTPaBHiIa
pu paboTe ¢ yueOHBIM U JIAOOPATOPHBIM 000PYAOBaHUEM

YMeHue KpUTUYECKU OLIEHUBATh U UHTEPIIPETUPOBATh UHPOPMALIHIO
OMOJIOTMYECKOr0 COCPIKaHus, BKIIIOYAIOIIYIO ICEB/JOHAYYHbIE 3HAHUS U3
pa3ianyHbIX UCTOYHUKOB (CMMU, HayuyHO-TONY IS pHBIE MaTepHAIIbl); STUUECKUE
ACIIEKThl COBPEMEHHBIX UCCIIEOBAHUH B OMOJIOTUH, MEUIIMHE, OMOTEXHOJIOTHH

10

YMeHue co3iaBath COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHNs1, 00001I1ast
OMOJIOTNYECKYI0 HH(POPMALIMIO U3 HECKOJIBKHX HCTOUHUKOB, IPAMOTHO
MCII0JIb30BaTh NOHATUHHBIN anmnapar OMoJ0TUI

11-12 KJIACCHI




Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTAThl 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001ero 00pa3oBaHus

1

CdopMUpOBaHHOCTh 3HAHUK O MECT€ W PO OWUOJOTHMH B CHCTEME HAyIHOTO
3HaHUS €CTECTBEHHBIX HAYK, B (JOPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA U HAYYHOTO MHPOBO33PECHHUS; O BKIIAJC POCCHMCKUX U 3apYOCIKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH; (DYHKIIMOHAILHOW TPAMOTHOCTH YelIOBEKa
JUTSL pEIICHUS )KU3HEHHBIX 3a7a4

YMeHHe pacKpbhIBaTh COACp)KaHUE OHMOIOTMYECKMX TEPMHUHOB W TOHSATHUW: BHII,
NOMYJISIHsI, TEHO(OHJ, SBONIONUS, JABIKYIIME CHIBl ((aKTOPBI) 3BOJIOIUH,
NPUCIIOCOOJICHHOCTh OPraHW3MOB, BUA000Pa30BaHUE, 3KOJIOTHMYECKHE (aKTOPBHI,
IKOCHCTEMa,  MPONMYICHTH, KOHCYMEHTBHI,  PEIyLEHThI, IeNH  MUTaHUS,
AKOJIOTUYECKAsl MUpaMKia, OMoreoreHo3, ornocdepa

YMenue  u3naratb  OMOJOIMYECKME  TEOPUM  (DBOJIOLMOHHAS  TEOpPHUS
Y. JlapBuHa, CHHTETHYECKas TEOpHs SBOJIIOLMHU), 3aKOHbl U 3aKOHOMEPHOCTH
(3apoapiieBoro cxoactsa K.M. Bbapa, uepenoBanus riiaBHbIX HallpaBJIeHUH U IyTel
somonnu A.H. Cesepiioa, yuenusi o 6uocdepe B.M. Bepnanckoro), onpenensiTh
IPaHULbl UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM

YMeHue BlajeTh METOJaMM Hay4YHOTO IO3HaHMA B Ouosioruu (HabmofeHue U
OINMCAHUE KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUI; OpraHu3alus 1 IpoBeaeHue Ono-
JIOTUYECKOr0 DJKCIEPUMEHTA, BBIABMKCHUE TMIIOTE3bl; BBIABICHUE 3aBUCUMOCTH
MEXJy HCCIEAYEMBIMU BEIUYMHAMHU, OOBSCHEHHE IIOJIyYEHHBIX pE3YyJIbTaToB,
UCIIOJIb30BAHHBIX HAY4YHBIX ITOHATUH, TEOPUH U 3aKOHOB; YMEHHUE J€aTh BBIBOJBI
Ha OCHOBAHUH MOJTYYEHHBIX PE3YJIbTAaTOB)

YMeHue BBIJICIATh CYIIECTBEHHbBIE MPU3HAKU CTPOCHUS OMOJIOTHYECKUX OOBEKTOB:
BUJIOB, TIOIYJISALUN, MPOIYIIEHTOB, KOHCYMEHTOB, PEAYIICHTOB, OMOTEOIICHO30B H
9KOCHCTEM; OCOOCHHOCTH IPOIECCOB HACIICICTBCHHON W3MEHYMBOCTHU, €CTCCTBEH-
HOro 0TOOpa, BHUIOOOPAa30BaHMS, MPUCIIOCOOJICHHOCTH OPTaHU3MOB, JICUCTBHS
9KOJIOTUYECKUX (PAaKTOPOB HA OPraHU3MbI, IIEPEHOCA BEIIECTB M IMOTOKA YHEPTUU B
9KOCUCTEMAX, AHTPOIIOTCHHBIX H3MEHEHUH B JKOCHCTEMAax CBOeH MECTHOCTH,
KPYroBOPOTAa BEUIECTB U OMOT€OXMMUYECKUX IUKIIOB B Onocdepe

YMeHHe TNpUMEHSTHh TMOJTyYEHHbIE 3HAaHUA ISl OOBSCHEHUS OHOJIOTMYECKHX
MPOLIECCOB M SBJICHWH, JAJI1 NPHUHATHS MPAKTHUECKUX PEIICHHM B MOBCEIHEBHOM
KU3HU B LIEsIX obOecrieyeHusi 0€30MacHOCTH CBOETO 3JJ0POBbSl M 37J0POBbSI OKpY-
JKAIOUIMX JIFOJIEH, COONIOJIEHUsT HOPM TPaMOTHOTO TMOBEACHHSI B OKpPYXKAloIIeH
MPUPOJTHON cpejie; TOHMMaHWE HEOOXOJAMMOCTH WCIIONBb30BAHUS JOCTHKCHUI
COBPEMEHHOM OMOJIOTUU AJIs PAllMOHAIBHOTO IPUPOIOTIOIH30BAHUS

YMeHne pemarh dJIeMEHTapHble OWOJOTHYECKHE 3aJaud, COCTaBJISATH CXEMBI
MIEPEHOCA BEIIECTB M SHEPTUU B HSKOCUCTEMAX (LM MUTAHMS)

YMeHue BBIMONHIATH Ta00OPaTOpHBIE U MPaKTUYECKUEe paboThl, COOMI0OIATh IpaBHiia
pHu padoTe ¢ yueOHBIM U 1a00paTOPHBIM 000pYJOBaHUEM

YMeHue ~ KpUTHYECKM  OLIEHUBaTb W MHTEPNPETHPOBATh  HH(OpMAIUIO
OMOJIOTMYECKOTO  COIEp:KAHUS, BKJIIOYAIOUIYI0 IICEBJAOHAYYHblE 3HAHUA U3
pa3nu4HbIX ucTouHNKOB (CMMU, HayuyHO-TIONYIIsipHBIE MaTepHalibl); pacCMaTPUBATh
r7100aNbHbIE  DKOJOTUYECKUE MPOOJIEMbl COBPEMEHHOCTH, (OpPMHUpPOBATH IO
OTHOIIEHHIO K HUM COOCTBEHHYIO TIO3UIIMIO

10

YMeHne co3naBaTh COOCTBEHHBIE NMHUCHMEHHBIC W YCTHBIE COOOIICHHS, 00001mas
Ononoruveckyro  MHGMOpPMAMIO W3  HECKOIbKHX  HCTOYHHUKOB, TI'PaMOTHO
MCII0JIb30BaTh NOHATUHHBIN amnmnapar OMoJ0Tuu

MMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC




Kon

IIpoBepsieMblii 3J1eMEHT COJEePKAHMS

buosnorus kak Hayka

11

buonoruss — nHayka o xuBoil mpupone. Ponap Ouonorun B ¢GOpMUPOBAHHH COBPEMEHHOMN
Hay4YHOU KapTUHbI Mupa. CucrteMa OMOJIOTMUYEeCKUX HAYK

1.2

MeToapl MO3HAHUA >KUBOM MNpUPOIbl (HAONIOIEHUE, DKCIEPUMEHT, ONHCaHue, HU3MEpEeHHe,
KJaccu(uKanus, MOICIMPOBAHUE, CTATUCTHYECKAsi 00pabOTKa TaHHBIX )

JKuBble cuCTEMBI U UX OopraHu3anus

2.1

JKusbie cucTteMbl (OHOCUCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. CBOMCTBa OMOCHCTEM U MX
pazHooOpazue

2.2

VYpoBHM oOpraHm3aluu  OMOCHUCTEM: MOJIEKYJSIPHO-T€HETUYECKUH, KIETOYHbIM, opra-
HU3MEHHBIH, TONMYJSIIMOHHO-BUIOBOM, SKOCUCTEMHBIH, OMoC(hepHbIN

XHUMUYECKUH COCTaB U CTPOCHUE KIJIETKH

3.1

XUMHUUYECKUNA COCTaB KJIETKH. XHUMHUYECKHE BJIEMEHTBI: MAKPOIJIEMEHTHI, MHUKPOAJIEMEHTHI.
Bona u MunepaibHbie BemiecTBa. DYHKIIMU BOABI U MHUHEPAIBbHBIX BEIIECTB B KIIETKE.
[Toxnepxanue 0CMOTHYECKOTO OamaHca

3.2

benxu. CocraB u cTpoeHne 6eakoB. AMUHOKHUCIOTE — MOHOMEpHI OenkoB. HezameHuMble u
3aMEHUMBIC AMHUHOKHCIOTHI. AMUHOKHCIIOTHBIM COCTaB. YPOBHU CTPYKTYphl O€IKOBOMU
MOJICKYJIbl (II€pBUYHAs, BTOPUYHAS, TPETUYHAs U YETBEPTUYHAs CTPYKTypa). XUMHUYECKHE
cBolicTBa OenkoB. bronormueckue GyHKIMHA OSITKOB.

®depmeHTHl — Ouonorndyeckue KatanuzaTopbl. CTpoeHue (epMeHTa: AKTUBHBIA LIEHTD,
cyoctparHas crneuupuuHoctb. Kodepmentel. Burtammubl. Otnuums  ¢GepMeHTOB  OT
HEOPraHWYECKUX KaTaJIN3aTOpOB

3.3

VYrineBonbl: MOHOcCaxapuasl (IJIIOKO3a, pubo3a M J1e30KCMpHO03a), nucaxapuabl (caxaposa,
JIAKTO33) M MoJMcaxapuibl (Kpaxmall, TJIMKOTEH, IIeJUIt0JIo3a). buonormueckue (GyHKIUH
YIIIEBOIOB.

Jlunuapl: TpUrIMUEpUIbl, crepoubl, hochommmuabl. 'uapodunbHo-THAPOPOOHBIE CBOKCTBRA.
buonornueckne q)yHKIII/II/I JIMITUI0B. CpaBHeHI/Ie YIJI€BOJOB, OeJIKOB U JJUIINJOB KakK
VCTOYHHUKOB DHEPTUU

3.4

Hykneunoseie xucnorsl: JJHK m PHK. Hykneornasl — MOHOMEpPBI HYKJIEHHOBBIX KHUCJOT.
Crpoenue u ynkiun JIHK. Crpoenue u pynkunu PHK. AT®: ctpoenne u GyHKIUU

3.5

[uTosorus — Hayka o kierke. Kiierounast reopusi. MeToapl H3ydeHUsT KIETOK

3.6

Krnerka kak nenoctHas kuBas cucrema. OOIIMe NPU3HAKKU KJIETOK: 3aMKHYTas HapyKHas
MemOpana, monekynsl JIHK kak reHeTuueckuii anmapar, cucTeMa CUHTe3a OeJka

3.7

Tunsl  kneTok: dykapuoTHdeckas M INpokapuoTuueckasd. (OcoOEHHOCTH  CTpOEHHS
npoKkapuoTHYeckor KieTku. Kierounas crenka Oaktepuil. CTpoeHHE 3SYKapHOTHUECKOM
KJIeTKU. OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHOW U TPUOHOM KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIETOYHAs CTEHKAa, TJIMKOKAIMKC, HX (QYHKIUH.
[InasmaTnueckass MeMmOpaHa, e€ cBoiictBa M ¢yHkuuu. Lluromnasma u e€ opraHouIbI
OnHoMeMOpaHHBIE OPraHOUIbI KIETKH: 3HoIuIa3Matudeckas cetb (JI1C), anmapar ['onbmxu,
mu3ocoMbl.  IlomyaBTOHOMHBIE ~ OpraHOWMJbBl  KJIETKM:  MUTOXOHJpPWUH,  IJIACTHUJIBI.
[Tpoucxoxxaenne MUTOXOHApUH M miacTuh. Buasl miactua. HememMOpaHHBIE OpraHOMIBI
KJIETKU: pUOOCOMBI, KJIIETOYHBIM LIEHTP, PECHUYKH, KTYTUKU. DYHKIIUU OPraHOMJIOB KIIETKH.
Bxirouenus

3.9

Snpo — perynsTopHblii HeHTp kieTku. CTpoeHue siapa: siiepHas 000J710YKa, KapuoIlula3ma,
XPOMATHH, SIPBIILIKO. XPOMOCOMBI

3.10

TpaHCcOpT BENIECTB B KIIETKE

X(PBHCI[CHTCJ’ILHOCTB KIICTKHU

4.1

OOmeH BemiecTB, WM MeTa0oInu3M. ACCUMIIIANHS (TUTACTHYECKUN OOMEH) M TUCCHUMUIISITUS
(oHepreTudeckuii oOMeH) — JIB€ CTOPOHBI €IWHOTO Tpolecca merabonu3ma. Tumbl oOMeHa
BEILIECTB: aBTOTPO(HBIN u reTepoTpodHbIN.
Ponb pepMeHTOB B OOMEHE BEIIECTB U MIPEBPALIEHUU SHEPTUU B KIIETKE




4.2

doTtocuHTE3. CaetoBas u TEMHOBast dazbl dboTtocunTe3a. Peakiun
dotocunTe3a. hdexTuBHOCTL PoTocHHTE3a. 3HaUeHUE (HOTOCHHTE3a ISl KU3HU Ha 3emIe.
Bnusinue ycnoBuil cpenpl Ha (OTOCHMHTE3 M CHOCOOBI MOBBIIEHUS €r0 MPOIYKTUBHOCTU Y
KYJIbTYPHBIX PACTEHUH.

XeMocHuHTe3. XeMOCHHTE3UpYolIne OakTepun. 3HaueHNe XEeMOCHHTE3a JUIs )KU3HU Ha 3emiie

4.3

DHepreTudeckuii oOMeH B KJeTKe. PaciienieHne BemecTB, BBIACICHUE U aKKyMYJIHUPOBAHUE
SHEPrUU B KJCTKE. DTambl 3HEPreTHYecKoro oomeHa. ['nukonm3. BpojkeHWe W ero BHIBI.
KucnoponHoe okucieHWe, WM KJIETOYHOE JbIxaHue. D(PHEKTHBHOCTH SHEPreTHIECKOTrO
oOmeHa

4.4

Peaknum wmatpuunoro cuHre3a. ['enermueckass wunpopmamms u JHK. Peanuszanms
TreHETUYECKON MH(pOpMAIMU B KJIETKE. | eHeTUUeCKHii KOJ M €ro CBOMCTBA. TpPaHCKPUITIIHS —
matpuunblii cuaTe3 PHK. Tpancnsauus — 6uocuntes Oenka. Koaupoanue aMmuHokucnot. Posb
prubocoM B OMOCHHTE3€E OeKa

4.5

Hexnerounsie ¢opmbl xu3HH — BUpYChl. McTopust otkpsitus BupycoB (/.M. iBaHOBCKMIA).
Oco6eHHOCTH CTPOEHUS U JKU3HEAEATENbHOCTH BUPYcOB. bakrepuodaru. bonesnu pacrenuit,
KUBOTHBIX U YeJIOBEKa, BbI3bIBa€MbIe BUpycamu. Bupyc ummyHnonedumnura yenoseka (BUY) —
B0o30yautens CIINa. ITpoduiiakTuka pacnpocTpaHeHUs: BUPYCHBIX 3a001eBaHui

Pa3sMHOKXEHME M MHIMBUAYAIbHOE PA3BUTHE OPraHU3MOB

5.1

Knerounblif 1muki, MaM KU3HEHHBIA LMK kieTku. WHTepdasza u mwuro3. Ilpomeccsl,
npoTekaromue B uHTepdasze. Permmkamms — peakius marpuunoro cunareza JJHK. Crpoenue
XpOMOCOM. XpOMOCOMHBII HabOp — KapuoTul. JAMIIOUIHBIN U raliIoOuIHbIH XpPOMOCOMHBIE
Habopbl. XpoMaTusl. LluTomornyeckne OCHOBBI Pa3MHOKEHUS U MHIUBUAYAITLHOTO Pa3BUTHS
OpPraHU3MOB.

Henenue knetku — muto3. Craguu mutosa. Ilponeccsl, npoucxoasiye Ha pa3HbIX CTaAMSIX
MUTO3a. bruosornyeckuii CMbICII MUTO3a

5.2

@opMBbl pa3sMHOXKEHHS OPraHW3MOB: OeCIoioe M MojoBoe. Buabl 6ecronoro pa3MHOXKEHUS:
JieJICHUE HaJBOE, MOYKOBAaHHE OJHO- U MHOT'OKJIETOYHBIX, COPOOOpa30BaHUE, BEreTaTHBHOE
pasMHOkeHUe. MICKyCCTBEHHOE KIIOHUPOBAaHHE OPraHU3MOB, €r0 3HAUEHUE JUIsl CEJICKLIUU

5.3

[TonoBoe pa3MHOXEHUE, €r0 OTINYHUS OT O€CIOIOorO.
Meiio3. Cragum wmeiio3a. Ilpoueccsl, mpoucxopsme Ha craausx weiosza. I[loBenenue
XpOMOCcOM B Meno3e. KpoccuHrosep. bronorndecknii CMbICH M 3HAYEHHE Me03a

5.4

I'ameToreHe3 — mpolecc 0Opa3oBaHUsI TOJOBBIX KJIETOK Y JKMBOTHBIX. [10JOBBIC KeEIe3bl:
CEMCHHUKHN U ANYHUKH. O6pa3OBaHI/Ie M Pa3BUTHUC ITOJOBLIX KJIIETOK — IraMeET (CHepMaTO3OI/IH,
SUIIEKIIeTKa) — crepMmaroreHe3 W ooreHe3. (OCOOCHHOCTH CTPOSHUS SHICKIETOK |
criepmato3onioB. OmionorBopenue. [lapreHorenes

5.5

NuauBuayanbHOoe pa3BuTHE (OHTOTEHE3). DMOpPHUOHAILHOE pa3BUTHE (AIMOpUOTeHe3). DTarbl
SMOPHOHAIILHOTO Pa3BUTHS Yy TO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHHE, TacTpyJIALus,
opraHorere3. IlocTamMOpuoHambHOE pa3BUTHE. THUIBI MOCTIMOPHOHAIBHOTO PAa3BUTHUSA:
npsiMoe, HempsiMoe (JMYMHOYHOE). BiusHue cpeapl Ha pa3BUTHE OPTraHU3MOB; (PAKTOPHI,
CIOCOOHBIE BBI3BIBATh BPOXKAEHHBIE YPOACTBA.

Poct m pasButue pacreHuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHE CEMEHH, CTaiH
pa3BUTHUS

HaCJ'IC)ICTBeHHOCTI) 1 USMCHYUBOCTb OPTaHHN3MOB

6.1

IIpeamer wu 3agaun  reHeruku. Mceropus pasBuTHs TEHETUKH. BKiax pocCHUHCKHX
1 3apyO€XKHBIX YYEHBIX B Ppa3BUTHE TE€HETHKU. MeToabl TeHEeTUKHU (TMOpPHI0JIOrMYecKUid,
LIUTOT€HETUYECKUH, MOJEKYJIApHO-TeHETUYeCKUi). (OCHOBHBIE TI'€HETUYECKHE IOHSTHSL.
['eHeTn4eckasl CHMBOJIMKA, NCIIOJIb3YyEMasl B CXEMax CKPEIIMBaHUN

6.2

3aKOHOMEPHOCTH HACJIeIOBaHUS MPU3HAKOB, ycTaHOBIeHHBIE . MeHnaeneM. MoHorubpuaHoe
CKpelllMBaHHWEe. 3akOoH  eIuHoOoOpa3ust TUOpuIOB  mepBoro  mnokosieHus.  [IpaBuio
JOMUHUPOBaHUS. 3aKOH paclleyieHusi Npu3HakoB. ['mmore3a uuctoThl ramer. [lomHoe u
HEMOJIHOE TOMUHHUPOBAHHUE.

JlurubpugHoe ckpemmuBaHue. 3aKOH HE3aBUCHMOTO HacjeloBaHUs mpusHakoB. lluto-




TCHETUYECKHE OCHOBBI JUTHOPUIHOTO CKpEIIMBaHUS. AHAIM3UPYIOIIEE CKPEIIMBAHHE.
Vcnonb30BaHNe aHATM3UPYIOMIETO CKPEIMBAHMS JIJIsl ONIPEICTICHIS T€HOTHIIA 0COOH

6.3

CuennenHoe HacieqoBaHKe Mpu3HakoB. Pabora T. Moprana no crenjieHHOMY HaclleI0BaHUIO
reHoB. Hapylienue crenieHust TeHOB B pe3ysibTaTeé KPOCCHHIOBEpa. XPOMOCOMHAs TEOpUs
HACJIeCTBEHHOCTH. [ eHeTHYecKne KapThl.

I'enetuka mosa. XpoOMOCOMHOE OIpeeleHUue MHoja. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBIL.
['omorameTHble M TeTeporaMeTHbIE OpraHuM3Mbl. HacnenoBanue NMPH3HAKOB, CLEIUICHHBIX C
0JIOM

6.4

W3meHunBOCTb. Buapl H3MEHUMBOCTH: HEHACIEACTBEHHAs W HacleACTBEHHas. Poib cpensl B
HEHACJICICTBEHHON W3MEHYMBOCTU. XapaKTePUCTUKA MOAN(DUKAMOHHOW HM3MEHYHBOCTH.
BapuanuoHHbI# pal 1 BapuanMoHHas kpusasd. Hopma peakuuun npusHaka. KonuuecTBeHHbIe U
KayeCTBEHHBIC MMPU3HAKU M X HOpMa peakiun. CBoicTBa MOIM(PHUKAIIMOHHON H3MEHYHBOCTH

6.5

HacnencrBeHHas, WM Te€HOTUIIMYECKas, W3MEHYMBOCTb. KoOMOMHATHBHAs WM3MEHUYMBOCTb.
Meiio3 ¥ TOJOBOM mporecc — OCHOBa KOMOWHATHBHOM WM3MEHYMBOCTH. MyTalmoHHas
n3MeH4nBoCTh. Krnaccuukanus Mmyranuii: reHHbIE XPOMOCOMHbIE, T€HOMHBbIe. HacToTa H
NPUYUHBI MyTauuid. Mytarennble (akTopbl. 3aKOH TOMOJIOTHUYECKUX PSIIOB B HACIIECTBEHHOM
n3menunsBocty H.M. Basuiiosa

6.6

I'enernka YyeJoBeKa. Kapuorun YyeJnoBeKa. OcHoOBHBIE METO/IbI TE€HETUKHU
YyeJIoBeKA: reHealOrMYeCKU, OJIM3HELIOBBIMH, LIUTOr€HETUYECKUH, OMOXMMHUYECKHH,
MOJICKYJSIpHO-TeHeTHYeckuii. COBpPEeMEHHOE OmpejelieHue TCHOTHUIA: IOJIHOTCHOMHOE
CEKBECHUPOBAHHE, TCHOTUIIMPOBaHWE, B TOM uucie ¢ momomipio [II[P-ananmu3a. Hacnen-
CTBCHHBIC 3a00JcBaHMS UeEJIOBEKAa: TEHHBIE OO0JIe3HU, OOJIE3HH C HACJICACTBCHHOM
MIPEIPacIoIOKEHHOCTHI0, XPOMOCOMHBIE Oosie3HH. COMaTUYECKUEe U TeHEPAaTUBHbBIE MYyTallUU.
[TpuHIHITBI 370pOBOTO 00pa3a KU3HU, TUATHOCTUKU, TPODUITAKTHKN U JICUCHHUS TeHETUICCKIX
Oone3Heil. Menuko-reHeTH4eckoe KOHCYJIbTUPOBaHUE. 3HAUCHHE MEIUIIMHCKOW TeHETHKHU B
MIPEIOTBPALICHUH ¥ JICYCHUY TeHETUICCKUX 3a00JIeBaHUI YEIIOBEKA

CeJ'IeKI_[I/IH OpraHnu3MoOB. OcHOBBI OMOTEXHOIOTHHI

7.1

Cenekiusi Kak Hayka M MPOIECC. 3apOXKICHUE CENCKIMU W AoMmecTukanusa. Ydyenue H.U.
BaBunoBa 0 IeHTpax NPOUCXOXKACHUS M MHOrooOpaszusi KyIbTypHBIX pacTeHuidl. LleHTpsl
MMPOUCXOKACHUA JOMAIIHUX KMBOTHBIX. COpT, rnopoaa, mramMm

7.2

CoBpeMeHHbIE METOJbI CeJIEKIIMU. MacCOBbIi U HHAMBUAYaTbHBIH OTOOPHI B CENEKIUU
pacteHuid U KUBOTHBIX. OIleHKa 3KcTepbepa. bINM3KOPOJCTBEHHOE CKpELIMBAHUE —
uHOpuauHT. Yncras nuHus. CKpeluBaHue YUCTHIX JUHUHN. ['eTeposuc, nunu rudpuaHas cuia.
Heponcteennoe ckpemuBanue — ayrOpuauHr. OtnanéHHas ruOpuau3anus U e€ YCHeXu.
HckyccTBEHHBIM MyTareHe3 M MOJIYYEHHE MOJUIUIONI0B. JIOCTHKEHUSI CENEKIIMU PAaCTEHHUI,
YKWUBOTHBIX U MUKPOOPTaHNU3MOB

7.3

buorexHonorust kak orpacib MNpou3BOACTBA. ['€HHass WH)XKEHepus. OTambl CO3JAHUS
pexomOunanTHOH JIHK u Tpancrennsix opranu3moB. Knetounas uHxkeHepus. KnetouHsle
KYJIBTYpBI. MUuKpOKIIOHaIBHOE pa3MHOXEHHUE pacTeHun. KitonupoBanue
BBICOKOIIPOJYKTUBHBIX CEJIbCKOXO3SICTBEHHBIX OPraHMU3MOB. ODKOJIOTMYECKHUE M 3TUYECKUE
npo6sembl. 'MO — reneTndyecky MOAU(PHUIIMPOBAHHBIE OPTaHU3MBI

11-12 KJJACCHI

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 DBOJIIOLIMOHHAS. OUOJIOTHUS
11 DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CunerenscTBa 3Botonuu. llaneoHTonornueckue: nMocne10BaTeIbHOCTh MOSBIECHUS BUJOB B
MaJI€OHTOJIOTUYECKON JIeTONHCH, TepexoaHblie ¢opMbl. buoreorpaduueckue: cXoacTBO U
paznuune GayH u GIop MATEPUKOB U OCTPOBOB. DMOPHOIIOTHYECKHE: CXOACTBA U Pa3IUYHS
3M6pI/IOHOB Pa3HBIX BHJOB ITO3BOHOYHBIX. CpaBHI/ITeJ'II)HO-aHaTOMI/I‘—IeCKI/IeZ T'OMOJIOTMYHBIC,
aHAJIOTUYHbIE, pYJUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXMMHYECKHE:
CXOACTBO ME€XAaHHM3MOB HACJICACTBECHHOCTH HW OCHOBHBIX MeTa00INYECKUX HYTefI Y BCEX
OpPraHHU3MOB




1.2

OpomounonHas Teopusa Y. Jlapsuna. [Ipeanocsuiku BO3HUKHOBEHUS TapBUHU3MA. [[BIOKyIIHE
CHJIBI HBOJIONUM BHJIOB 1O JlapBuHy (M30BITOYHOE PA3MHOXKEHHE IpPU OTPAHUYECHHOCTH
pecypcoB, HeonpeaenéHHasi I3MEHYHBOCTh, 00pb0a 3a CyIeCTBOBAaHUE, €CTECTBEHHBIH 0TOOD)

1.3

Cunrernueckass Teopus sBomounu (CT3D) u ocHOBHBIE €€ MOJOXKEHHS. MHKPOIBOIIOIUS.
[Tonmymsius Kak eMHKIA BUJA M SBOTIOIUHI

1.4

JBwkymme cunbl ((hakTopbl) 3BOJIONMK BUIAOB B TNpUpOJe. MyTaIMOHHBIA Mpoiecc
U KOMOMHATUBHAs W3MEHYMBOCTb. [lomysslmoHHBIE BOJHBI U Apeild reHoB. M3omsauus u
murpanus. EcrectBeHHblii  0TOOp —  Hampapisiomuid  GakTop  IBOMOIUH.  DOpMBI
€CTECTBEHHOI'0 0TOOpA.

[TprucnocoOaeHHOCTh OPraHU3MOB KaK pe3ybTaT 3BOJIONHMH. [Ipumepsl mpucnocoOiaeHuit y
OpraHu3MoB. ApoMop(03bl U HAH0AJANITALUH.

Bun wu BupmooOpazoBanme. Kpurepun Buga. OcHoBHblE (OpPMBI  BHI000pa30OBaHMS:
reorpaguueckoe, 3K0JI0rHuecKoe

1.5

MaxkposBomrorusi. Dopmbl  dBomonMK:  QUIETHYECKAs, JAUBEPreHTHAs, KOHBEPICHTHAs,
napajuienpHas. HeoOpaTuMocTh SBONIOIHH

BO3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHayuHbIE TNPEACTABICHUS O 3apOKIEHUM >KW3HW. HayuHbple rumore3bl BO3HUKHOBEHHUS
KHU3HU Ha 3emuie: aOMOreHe3 M MaHCHepMUs. XUMHUYECKasl SBOJIIONMS. DKCIEPUMEHTAIbHOE
MOJTBEPXK/IEHUE XUMHUYECKOW HBotonuM. HauanbHble 3Tanbl OMOJOTHMUECKOW 3BOJIOLUHM.
I'mnoresa PHK-mupa. IlepBbie knetkn m ux sposmonus. @OpMUPOBaHUE OCHOBHBIX IPYIII
YKUBBIX OPraHU3MOB

2.2

PazButue xu3nm Ha 3emuie mo 3paM u nepuoaam. Karapxeit. Apxelckas U mpoTepo30icKas
opel. [laneosoiickas »pa u e€ mnepuonabl: KeMOPHUIICKUHN, OpPIOBUKCKHMA, CHIIYPHICKHIA,
JIEBOHCKHM, KaMEHHOYIOJIbHBIN, MEPMCKUU. Me3o30lickas dpa U €€ Nepuobl: TPUACOBBIM,
FOPCKUIA, METOBOU.

KaiiHo3oiickass 3pa © €€ TmepuoJbl: IMaJeOreHOBbIN, HEOTCHOBBIM, AHTPOIOTECHOBBIM.
XapakTepucTuKa KiIMMaTa W TeO0JIOTMYECKUX MpoueccoB. OCHOBHBIE 3Talbl 3BOJIOLUU
pPacTUTENBHOIO U >KUBOTHOro Mupa. ApomMopdo3bl y pacTeHMil U KUBOTHBIX. [losiBienue,
pacuBeT ¥ BBIMUPAHUE TPy )KUBBIX OPraHU3MOB

2.3

Cucrema OpraHm4eckoro Mupa Kak OTpaK€HUE SBOMIONUH. OCHOBHBIE CHCTEMAaTHYECKHE
IPYIIIBI OPraHU3MOB

2.4

DBOJIIOLIMS YeTOBEKa. AHTPOIOJIOTHS Kak Hayka. PazButue npeacraBieHUui 0 MPOUCXO0KIECHUN
yesoBeka. MeTo bl u3yueHusi antpornorene3a. CXoJCTBA U pa3IMuUsl YEIOBEKa U KUBOTHBIX.
CucremMaTH4ecKoe MOJ0KEHHUE YEITOBEKa.

JBwxkymue cunsl (akropsl) aHTpororeHesa. HaciencrBeHHass W3MEHUMBOCTh M €C-
TECTBEHHBIH 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBICHUE OPYIUN TPYy/a, MBIIUICHHE,
peub

2.5

OCHOBHBIE CTaIUM M BETBU D3BOJIOLMU YEJIOBEKAa: AaBCTPAJONUTEKH, YEIOBEK YMEINbIH,
Yenosek mnpsamoxoxsammii, YenoBek Heanaepranbckui, Yenoek pasymubli. Haxonxu
HCKOIIaeMBIX OCTaHKOB, BpeMs CYILIIECTBOBaHMs, 00JacTh pacpocTpaHeHUs, 00BbEM rOJI0BHOTO
Mo3ra, 00pa3 )KU3HHU, OPYAMS

2.6

Yenoseueckne packl. OcCHOBHbIE OOJBIIME pachl: €BporeoujHas (eBpaszuiickas), Herpo-
aBcTpajoujHas (’KBaropuaibHas), MOHrojJouaHass (a3uaTcKko-aMepuKaHcKas). YepTsl
MPUCIIOCOOJICHHOCTH TPEJICTABUTENECH YENIOBEUECKUX pac K YCJIOBUSM CYyIIECTBOBAHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma

OpranusMbl 1 OKpyXarouiasi cpefa

3.1

OKONOTHS KaK HaykKa. 3amaun u pasaciibl OKOJIOTHH. MeTOJIBI 9KOJIOTHYCCKHX HCCHeﬂOBaHHﬁ.
OKOJIOTHYECKOE MHUPOBO33pPCHUC. CpCI[LI oOuTaHUS OpraHu3MoOB: BOJHas, HA3CMHO-
BO3ylIHasA, MIOYBCHHAs, BHYTPHUOPraHU3MCHHAA

3.2

Okonornyeckue ¢aktopsl. Kiaccudukanus sKkogorudeckux (HakTopoB: aOMOTHUECKHE,
OMOTHYECKHE U aHTponoreHHsle. JlecTBre IK0JIOTHYECKUX (PAaKTOPOB HA OPraHU3MBI

3.3

Abunotnyeckue (akTopbl: CBeT, TemmepaTrypa, BiaxHocTb. Dotonepuoausm. Ilpu-




CIOCOOJICHUSI OPTAaHU3MOB K JICHCTBUIO a0MOTHYECKUX (hakTOpoB. bruomornueckue puTMmbl

34 buotnueckue (akTopsl. Buasl OHOTHYECKUX B3aMMOJICHCTBHI: KOHKYPECHIIHS, XHUIITHHYECTBO,
Mapa3uTU3M, MyTyaJIu3M, KOMMEHCAIN3M (HAXJCOHUYECTBO, KBAPTHPAHTCTBO), aMEHCAIU3M,
HeliTpann3M. 3HaYeHHe OMOTHYECKMX B3aMMOACWUCTBHUI JJIsl CYIIECTBOBAHUS OPraHU3MOB B
MIPUPOJTHBIX COOOIIECTBAX

3.5 OKOJIOTHYECKHE  XApaKTEPUCTUKM  nomyisiiuu. OCHOBHBIE — IIOKA3aTead  MOMYJISIHUM:
YHUCJIEHHOCTh, IUIOTHOCTb, POXKIAE€MOCTb, CMEPTHOCTb, HIPHUPOCT, Murpanus. [IuHamuka
YUCJICHHOCTH IONYJIALMU U €€ perymsius

4, COO6H_I€CTB3 N 3KOJIOTHYECKUEC CUCTEMBI

4.1 Coo0111ecTBO Opranu3mMoB — O6uoLeH03. CTpyKTypbl OMOLIEHO3a: BUIO0BAsI, IPOCTPAHCTBEHHAS,
Tpoduyeckas (umieBas). Bunbi-noMmuaantel. CBsi3u B OMOIIEHO3€

4.2 DKonoruveckre Ccuctembl (9kocuctembl). [loHsTne 00 dKocucTeMe u OHOreoleHO3e.
@OyHKIUOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: IPOAYLEHTbl, KOHCYMEHTBI, PpEAYLEHTBHI.
KpyroBopot BemiecTB W MOTOK PHEPTUU B IKOCUCTeMe. Tpodudueckue (IMUILEBHIE) YPOBHH
skocuctembl. IlumeBble nenu u cetd. OCHOBHbBIE IOKa3aTeIM SKOCUCTEMBI: OHoMacca,
MPOAYKIMS. DKOJIOTMUECKHUE MUPaMMJIbl: MPOAYKLHHU, YUCIEHHOCTH, Onomaccel. CBolicTBa
9KOCHUCTEM: YCTOMUUBOCTB, cCaMoperyisiius, pazsutue. Cykneccus

4.3 [Ipupoanbie 3KOCHCTEMBI. ODKOCHUCTEMBI 03&p M peK. OKOCHUCTeMa XBOWHOTO WU
IIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIC JKOCHCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCHCTeMBI. buonormueckoe u
XO03SICTBEHHOE 3HAUCHHUE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

buopasnooOpasue kak ¢aktop ycroumBocTH dKocucteM. CoxpaHeHHe OHOJIOTHYECKOTrO
pa3zHooOpasus Ha 3emiie

4.4 Yuenue B.U. BepHaackoro o 6uocdepe. ['panuiisl, coctaB u crpykrypa 6mochepsi. Kupoe
BemectBO u ero (QyHkuuu. OcoOeHHOCTH OHOchepbl Kak IIOOATbHON 3KOCHCTEMBI.
JluHaMu4eckoe paBHOBecHe M oOpaTHas CBsi3b B Ouocdepe. KpyroBopoTsl BemiecTB
OMOTCOXMMHUYCCKHE IHMKJIBI JJIEMEHTOB (yriepoaa, a3ora). 30HAIBHOCTH OHOCQEpHI.
OCHOBHBIC OMOMBI CYIIIN

4.5 YenoBedecTBo B Onocdepe 3emiin. AHTPOIIOTCHHBIE M3MEHeHUs1 B Ouocdepe. ['mobaapHBIC
HKOJIOTHYECKHE TTPOOIIEMBI.

OcHOBa palMOHATIBHOTO YIPABIECHUS MPHUPOJHBIMH peCcypcaMd U UX HCIIOJIb30BAHUE.
JlocTuxkenust OMOIOTUU M OXpaHa MPUPOIBI

YYEBHO-METOANYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O TIPOLUECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

* buonorus, 10 knace/ [Naceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u npyrue /Ilox pen.
[Taceunuka B.B., Aknmoneproe o0mectBo «M3aatenbctBo «IIpocBemienuey

* buonorus, 11 knace/ [Naceunuk B.B., Kamenckuit A.A., Py6rios A.M. u npyrue /Ilox pen.
[Taceunuka B.B., Aknmoneproe o0miectBo «M3aatenbetBo «IIpocBemienuey

METOAUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

®denepanpHas pabouas MporpaMma cpeaHero oomero odpazoBanus npeamera «buonorusy (6a30BbIi
ypoBenb) (mia 10-11 kmaccoB oOpasoBarenbHbIX opranuzanuil. @I'BHY Wuctutyr crpaterun
pa3BuTHs oOpa3oBanus. Mocksa — 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubnunorexa LIOK
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