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HOACHUTEJBHASA 3AIINCKA

ITpu pazpaboTke mporpammbl 0 OMOJOTHH TEOPETUUYECKYIO OCHOBY JJIst
OTIpe/ieNieHUs] MOAXO0/I0B K (OPMUPOBAHUIO COJIEpKaHUs Y4eOHOTO MpenMera
«buonorus» cocraBunM: KoHuenrtyanbHbele nosoxenus DProC COO o
B3aMMOOOYCIIOBJICHHOCTH 1€, COJep)KaHus, pe3yJlbTaTOB OOy4YeHHs U
TpeOOBaHUl K YPOBHIO OJITOTOBKU BBIITYCKHUKOB, TTOJIOKEHHS 00 OOLIUX HENSIX
U MPUHIUNAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHEro
obmiero oOpazoBanust B Poccuiickoii @eneparnuu, a Takke IOJOXKEHUS O
cnenuduke Ouonoru, €€ 3HAYCHHMM B TIO3HAHUM >KUBOM MPUPOIBI U
o0ecreYeHnH CyIECTBOBaHMI Y€I0BEUECKOro oomectsa. CornacHO Ha3BaHHBIM
IIOJIO’KEHUSIM, OTPEEIIEHbl OCHOBHBIE (DYHKIIUM ITPOrPaMMbl IO OMOJIOTHH U €€
CTPYKTYypa.

[Iporpamma mo Ouosoruu Ja€r NOpPEACTaBICHHE O LEsIX, 00 oOmen
CTpaTreruu OOYy4YeHMs, BOCIUTAHUS W Pa3BUTUS OOYYAIOIIMXCS CpPEICTBAMU
yueObHoro mnpenmera «buonorus», omnpenenser o0sA3aTeIbHOE MNPEIMETHOE
COJIep)KaHue, €ro CTPYKTYypy, paclpeielieHue Mo pa3ienamM U TeMaw,
PEKOMEHIyeMYIO0 TIOCIEeI0BATEIbHOCTh N3yUEHHUs y9eOHOTO MaTepuraia ¢ y4éToM
MEXMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH 00pa30BaTEIBHOTO
MpoIiecca, BO3PACTHBIX OCOOCHHOCTEN 00yYaromuxcs.

B mporpamme mo OHOJOTHMM TakXe€ YYHUTHIBAIOTCA TpeOOBaHUSI K
TUTAHUPYEMBIM JTIMYHOCTHBIM, METalpeIMETHBIM M MPEIMETHBIM pe3yiIbTaTaM
oOyueHuss B (POPMHPOBAHUM OCHOBHBIX BHJOB Yyu€OHO-TIO3HABATEIBHOU
JeSATeTbHOCTH/YIEOHBIX JIEUCTBUM OOYYAIOIIUXCS IO OCBOCHHIO COJIEPIKAHUS
OHMOJI0rMYecKOro o0pa3zoBaHusl.

B nmporpamme o 6uonorun (10—11 xmaccsl, 6a30BbIi YPOBEHB) peain30BaH
IOPUHLKI MPEEMCTBEHHOCTH B W3YYE€HHUU OMOJIOrHM, Onarojaps 4demy B Heil
IPOCMATPUBAETCS HANPABIEHHOCTh Ha pa3BUTUE 3HAHUM, CBS3aHHBIX C
(opMUpOBaHHEM  €CTECTBEHHO-HAYYHOIO  MHMPOBO33PEHMs,  I[EHHOCTHBIX
OpUEHTAIMA JIMYHOCTH, SKOJOTHYECKOTO MBIIUICHUS, TPEACTaBICHUNH O
310pOBOM 00pa3e )KM3HU U OEPEKHBIM OTHOILIEHUEM K OKPYXKaIoLEel MPpUpOTHON
cpene. [loaroMy Hapsiiy ¢ M3ydeHHEM OOIICOMOJIOTMUECKUX TEOPUM, a TaKKe
3HaHUWA O CTPOCHHH XHUBBIX CHCTEM pPA3HOTO paHTa W CYINIHOCTH OCHOBHBIX
MPOTEKAOIINX B HUX MPOIIECCOB B IPOTpaMMe 10 OMOJIOTHH YAEJIEHO BHUMAHHE
MCTIOJIb30BAaHUIO TOJIyYCHHBIX 3HAHWHA B TIOBCETHEBHOW JKU3HH IJISI PEIICHUS
MPUKIATHBIX 3a/1a4, B TOM YKcie: TpopUIaKTUKU HACIEICTBEHHBIX 3a00JIeBaHUN
YelioBeKa,  MEAMKO-TEHETHMYECKOro  KOHCYJIbTHUPOBaHHUS,  OOOCHOBaHUS
HKOJIOTMUYECKH 11€1€CO00pa3HOro MOBEACHUS B OKpY Karollel MPUPOIHOI cpene,
aHaJIM3a BIMSHUS XO3AUCTBEHHOM [EATEIbHOCTH YeJIOBEKa Ha COCTOSHUE
MPUPOJIHBIX U UCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON
HampaBJIGHHOCTH  yueOHoro  mpenmera  «buosorus»  IPOAUKTOBAHO
HEO0OXOIUMOCThIO OOECTeueHus! YCIOBUI JIsl PELIeHUs] OJHOM M3 aKTyallbHbIX



3a/a4 IIKOJIBHOTO OMOJOTHYECKOro OoOpa3oBaHMs, KOTOpas Mpearoiaraet
dbopMupoBaHre y 00YJArONTUXCS CIIOCOOHOCTH aAanTHPOBATHCS K U3MEHEHUSIM
JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpAa.

buonorust Ha ypoBHE cpeaHero o01ero oOpa3oBaHMs 3aHUMAET Ba)KHOE
mecto. OHa obecnieurBaeT GOpMHUPOBAHUE Y OOYYAIOIIUXCS MPEACTaBICHUHN O
HAy4YHOU KapTUHE MUPA, paclupsieT U 0000IIaeT 3HaHUs O KUBOW MpuUpojie, e€
OTJIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM OpraHu3allMy U 3BOJIOLMH, CO3MAET
yCIIOBUSA  JUJIsi: TIO3HAHUS 3aKOHOB JKMBOW MPUPOJIBI, (PopMUpoBaHUS
(GYHKIMOHATBHOM T'PaMOTHOCTH, HABBIKOB 3/I0POBOr0 U 0Oe30MacHoro odpasa
KU3HHU, HKOJOTMYECKOTO MBIIUICHHS, LEHHOCTHOTO OTHOIIECHHUS K IKUBOH
MIPUPOJE U YETIOBEKY.

Bonbiioe 3HaueHne 6MOJIOTUsI UMEET TaKKe JJIsl pEIICHUS BOCIIUTATEIIbHBIX
M pa3BUBAIOUIMX 3a/Jad CpeIHEero oO0mero o0pa3oBaHUs, COMAIA3ALUU
oOyuaromuxcsi.  M3ydenue  Ouonorud  oOecrieuyMBaeT  YCJIOBHUS IS
dbopMUpPOBaHUS UHTEIUICKTYaIbHBIX, KOMMYHUKAIIMOHHBIX U MHPOPMAITMOHHBIX
HaBBIKOB, 3CTETUYECKON KYJIbTYPhI, CIIOCOOCTBYET MHTErPAIIUU OUOJIOTUUECKUX
3HAHUU C TPEJCTABICHUSIMU W3 JAPYTUX YUYEOHBIX MPEIMETOB, B YaCTHOCTH,
¢busuku, xumuu U reorpaduu. Ha3BaHHBIE MOJOXEHUS O MpeTHA3ZHAYCHUU
yueOHOro mpenmera «buonorus» cocTaBWIM OCHOBY ISl ONpECICHUS
MOJIX0JI0B K OTOOPY M CTPYKTYPUPOBAHUIO €TI0 COJIEP KAHMUSI, TPEACTABICHHOTO B
mporpamme mo OUOJIOTHH.

OTt60p conepsxkanus yueOHOTO npeameta «buosorus» Ha 6a30BOM ypOBHE
OCYIIECTBJIEH C MO3UIMI KyJIbTYpOCOOOPA3HOTO IMOAXOAA, B COOTBETCTBUU C
KOTOPBIM OOydYaromuecs: JOJDKHBI OCBOUTH 3HAHUSI M YMEHUS, 3HAUUMBIC IS
dbopmupoBaHus OO0IIEH KyJIbTYpbl, ONPEICIAIONIME aJCKBATHOE TOBECHUE
YeJIoBeKa B OKPY Karolel MpUPOAHON cpelie, BOCTpeOOBaHHbBIC B TOBCEIHEBHOM
KU3HU U MPAKTUYECKON JesaTebHOoCTU. Oco00e MECTO B ATOM CUCTEME 3HAHUM
3aHUMAIOT DJIEMEHTBhI ~ COAEp)KaHUs, KOTOpPbIE CJIY>KaT OCHOBOM IS
dbopMupoBaHUs MPEICTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAYUYHOW KapTUHE
MHUpa U [IEHHOCTHBIX OPUEHTAIUAX JIMYHOCTH, CITIOCOOCTBYIOIIUX T'yYMaHU3AINH
OMOJIOTUYECKOTO 00pa30BaHMUS.

CTpyKTypupOBaHUE COJAEpX aHUS y4eOHOTO Marepuana B Iporpamme To
OMOJIOTUM OCYIIECTBJICHO C Y4€TOM MPUOPUTETHOTO 3HAYCHHUS 3HAHUN 00
OTJIMYUTEIBHBIX OCOOEHHOCTSIX YKMBOU MPUPOJIBI, O €€ YPOBHEBOW OpraHU3aINU
U DBOJIONHUUA. B COOTBETCTBUM € 3THM B CTPYKType Y4e€OHOTO MpeaMmeTa
«buosnorus» BbIICIECHBI CIEIYIOIINE COAEpKaTeNIbHbIC JIMHUM: «brosorus kak
Hayka. MeTojipl HaydHOTro no3HaHus», «KieTka kak Ouojornyeckas cucteMa,
«Opranusm kak Owosiornueckass cucrtemay, «CucremMa uU MHOrooopasue
OpraHUYecKOro Mupa», «IBOJIOUUA >KUBOW MPUPOIBD), «IKOCUCTEMBI H
MPUCYIIIHE UM 3aKOHOMEPHOCTH.



Lenp m3ydyenust yuebHoro mpenmera «buonorus» Ha 6a30BOM ypoBHE —
OBJIaJIcHHE OOYYalOIIMMHCS 3HAHUSMH O CTPYKTYpHO-(QYHKIIMOHAIHHOU
OpraHu3allid >KUBBIX CHCTEM Pa3HOIO paHra W MPUOOPETEHHE YMEHHI
MCIIOJIH30BaTh 3THU 3HAHUS JJISI TPAMOTHBIX JCUCTBHI B OTHOIICHUU OOBEKTOB
YKUBOUW IPUPOJIbI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX MPOOJIEM.

JlocTukeHue 1enu u3ydeHus yueoHoro npeamera «buonorus» Ha 6azoBom
ypOBHE 00€CreunBaeTCs peleHuEM CIIeAYIOIINX 3a/1a4:

OCBOCHHME O0YYaIOIIUMHUCS CUCTEMbl 3HAHUM O OMOJOTHYECKUX TEOPUSX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, THUIOTe3aX, IMpaBUaX, CIYKallUX
OCHOBOM 11711 (pOPMUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MHpa, O METOJaXx HAyYHOrO0 TIO3HAHMS, CTPOCHHUU, MHOTOOOpa3uu U
OCOOEHHOCTSIX JKMBBIX CHUCTEM DPA3HOTO YpPOBHS OPraHM3alUH, BbLIAKOLIUXCS
OTKPBITUSIX U COBPEMEHHBIX MCCJIEAOBAaHUAX B OUOJIOTHUH;

(opMHpoBaHrE y 00y4arOIMXCS [MO3HABATENIbHBIX, HHTEIUIEKTYaIbHbIX U
TBOPUYECKUX CIOCOOHOCTEHN B IMpOIECCe aHalu3a JAaHHBIX O MYTAX pa3BUTHUSA B
OMOJIOTUU HAYUYHBIX B3IISIAOB, UJEH U MOJXOJIOB K M3YUYEHUIO JKUBBIX CHUCTEM
Pa3HOIO YPOBHSI OpraHU3alUY;

CTAaHOBJICHHE Yy OOydaromuxcs oO0mel KylbTyphl, (QYHKIHOHAIBHOU
IPaMOTHOCTH, pa3BUTHE YMEHHH OOBSCHATH UM  OICHUBATH  SIBJICHUS
OKPY’KAIOLIEr0 MHpa >KUBOM MPUPOABI HAa OCHOBAHMM 3HAHUW M OIbITA,
MOJIYYCHHBIX TPU U3YUYEHUU OMOJIOTUY;

dbopMupoBaHrEe y OOYYAIOIIMXCS YMEHHMM WIUTIOCTPUPOBATH 3HAYCHUE
OMOJIOTUYECKUX 3HAHUN B MPAKTHYECKOW JEATEIHHOCTH YEJIOBEKA, Pa3BUTHH
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOIOT U,

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TTO3HAHUS YEJIOBEKOM >KHBOM
MPUPOJIbI, HEOOXOJAMMOCTH OEpEeKHOTO OTHOIICHHUS K HEW, coOoaeHus
ATUYECKUX HOPM IPU MPOBEACHUU OMOJOTUYECKUX UCCIIEI0BAHUT;

OCO3HaHWE LIEHHOCTH OMOJIOTMYECKUX 3HAHWM ISl MOBBILIEHUS YPOBHS
AKOJIOTUYECKOH KYJIbTYpPbl, AJI1 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE TPUOOPETEHHBIX 3HAHUM M YMEHHM B MOBCEIHEBHOM KU3HU
JUUTS OLICHKH TTOCJICICTBUM CBOEU JESITEIBHOCTH IO OTHOIIEHHUIO K OKPYXKAIOIIECH
cpenae, COOCTBEHHOMY 3J0pOBbIO, OOOCHOBaHHME M  COOJIOJICHHE MEp
npoduakTUKy 3a00I€BaHUM.

B cucreme cpennero obmero obpazoBanusi «buonorus», uzydyaemas Ha
0a30BOM YpOBHE, SBISIETCS 00s3aTEIbHBIM YYCOHBIM MPEAMETOM, BXOJSIINUM B
COCTaB MpeaMeTHOM 00macTh « EcTecTBeHHO-HAyYHbBIE TIPEIMETHD.

Jns u3ydeHuss Ouoyiorud Ha ©0a30BOM YpPOBHE CpeAHEro oO0IIero
oOpazoBanus otBoauTcs 68 yacon: B 10 kiacce — 34 vaca (1 yac B Heneno), B 11
kiacce — 34 yaca (1 gac B Hefieno).

COAEPXAHUE OBYUYEHUA



10 KJIACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBs3b OMOJOTHHU C OOLIECTBEHHBIMHU, TEXHUYECKUMU
U JPYTUMHU €CTECTBEHHBIMH HayKaMu, (GUIOCOPHUEH, ITHUKON, ICTETHKOW U
npaBoM. Posib Ouonoruu B (OpMUPOBAHHWU COBPEMEHHON HAyYHOU KapTHHBI
mupa. CrucreMa OMOJIOTMYECKUX HayK.

Meronbl TO3HaHUS >KUBOM MpUpoJbl (HAOIIOAEHUE, SKCHEPHUMEHT,
ONHCaHue, H3MEpeHHe, KiaccupuKalus, MOACTUPOBAHUE, CTATHUCTUYECKAs
00paboTKa JIaHHBIX ).

JdeMoHcTpanuu:

IToptpetsl: Y. Hapsun, I'. Mennens, H. K. Konbsuos, /Ix. Yorcon u O.
Kpuxk.

Tabnuubl 1 cxeMbl: «MeTo/Ibl TO3HAHUS JKUBOU MTPUPOIBD.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktruueckas padora Ne 1. «Mcnonp3oBaHHE pa3IMYHBIX METOIOB IMPHU
M3Y4YEHUHU OMOJOTNYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

Kusbie cucteMbl (OMOCHCTEMBI) KaK NpPEAMET HM3Y4EHUS OHOJIOTHUHU.
OTnuyne )KUBBIX CUCTEM OT HEOPTaHUYECKOM MPUPOIBI.

CpoiicTBa OMocucTeM U HX pa3HooOpasue. YpPOBHH OpraHu3aluu
OuocucTeM: MOJEKYJSIPHBIMA, KJIETOYHBIM, TKAHEBbIH, OpPTraHU3MEHHBIH,
NOMYJISIMOHHO-BUI0BOH, HKOCUCTEMHBIN (6MOreo1eHOTHYECKH),
ouocdepHsbIit.

JlemoHcTpanuu:

Tabnuib! 1 cxembl: « OCHOBHBIE TPU3HAKH KUZHIY, « Y POBHU OpTraHU3aIuU
YKABOU IIPUPOIBI».

O6opynoBanue: Mojaenb MoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB U CTPOCHHUE KIECTKH.

XUMHUUYECKHIM COCTaB KJIETKU. XMMHUYECKUE AJIEMEHTBI: MAaKpPO3JIEMEHTHI,
MUKpO3JIeMEeHThI. Boga 1 MUHEpanbHbIE BEIIECTBA.

@OyHKUMKM BOABI W MUHEpaAJbHBIX BeELIECTB B Kierke. llomnepkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u ctpoeHre 0€IKOB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHumble ¥ 3aMEHHMMBbIE AMHUHOKHUCIOTBHI. AMUWHOKHCIOTHBIA COCTaB.
YpoBHU CTPYKTYPBI OEITKOBOI MOJICKYJIBI (IEpPBUYHASL, BTOPUYHAS, TPETUUHAS U
YeTBEPTUYHASI CTPYKTypa). XHMMHUYECKHE CBOMCTBa OeikoB. buomormdeckue
(GyHKIIMH O€IKOB.

depmeHTHl — Ouosormueckue Karamuszatopbl. CrtpoeHume QepmeHTa:
aKTUBHBIA TEHTP, cyOcTpatHas crnenududHoctb. Kodepmentsl. ButamuHbL.
OTnnunst pepMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.



VYraeBoasl: MOHOcaxapuabsl (IJIIOKO3a, pubo3a ©  J1€30KCUpU003a),
aucaxapuibsl (caxaposa, JIaKTO03a) W TMoJiucaxapuibl (Kpaxman, TJIMKOIEH,
1esutoo03a). buonornueckne GyHKIUU YTII€BOIOB.

Jlumuapl:  Tpurmunepuasl, GochONUMUIb, CTEpOouabl. [ uapoduIbHO-
ruipodoOHbIle cBoMcTBA. buonormueckue GyHkuuu nunugoB. CpaBHEHUE
yIIEBOAOB, OCIKOB U JIMIHUIOB KaK UCTOUHUKOB YHEPTHUH.

HykneunoBesie xucnorel: JIHK u PHK. Hykneoruasl — MoHOMEpHI
HyKJ1enHOBBIX KucaoT. Ctpoenue u pyukimu JHK. Ctpoenue u pynkuuu PHK.
Buaesr PHK. AT®: ctpoenne u GyHKIIUH.

Huronmoruss — Hayka o Kierke. Krerounas teopus — mpumep
B3aMMOJICHCTBHUS HJel M (PAKTOB B HAyYHOM IO3HAHWU. METOABI H3y4YeHUS
KJIETKH.

Knerka kak wnenoctHas >xuBas cucrema. OOlIME TNPU3HAKK KIETOK:
3aMKHyTasi HapyxHasi MmeMOpana, MmonekyJsbl JJHK kak renernueckuii amnmapar,
cUCTEMa CUHTE3a OeJKa.

Tunel KIETOK: 3yKapHOTHYeCcKas W Mpokapuoruueckas. OcoOeHHOCTH
CTpOeHHus npokapuoTudyeckoi kinetku. Kinerounas crenka Oaktepuii. CTpoeHue
AYKapUOTUYECKOW KIETKH. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, KUBOTHOM H
IrpUOHOM KIIETKHU.

IToBEpXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOUYHAS CTEHKA, TNIMKOKAJIUKC, KX
¢byukuuu. [1nazmaruueckas memOpana, e€ coiictBa U pyukuuu. [luronnazma u
e€ opranouasl. OHOMeMOpanHbie opraHou sl kietku: IIIC, anmapat ['onbmku,
nu30coMbl. [loilyaBTOHOMHBIE OpraHOMABI KJIETKH: MUTOXOHJPHUU, IUIACTUJIBI.
[Tpoucxoxaenre MUTOXOHApPUN W Tactul. Bunbl miactua. HememOpaHHbie
OpPraHOWJIbl KJETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LIEHTPHUOJU, PECHUYKH,
KryTUKUA. OYHKIIMU OPraHOMI0B KJIETKU. BKiItoueHus.

SAnpo — perynasTopHblil HeHTp kieTku. CTpoeHue apa: saepHasi 000JI0UKa,
KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpancnopT BEHIECTB B KIETKE.

JdemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIsann, M. Illneiinen, P. Bupxos, k.
Yorcon, ®©. Kpuk, M. Yuikunc, P. ®@pankinun, K. M. bap.

Huarpammbl:  «PacnipeneneHne XUMHYECKUMX JJIEMEHTOB B  HEXHUBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubr u cxemsl: «llepuoguyeckas TadaMIIa XUMHUYECKUX SJIEMEHTOBY,
«CTpoeHrue MOJEKynbl BOAbDY, «buocuHTe3 Oenka», «CTpoeHUE MOJICKYJIIbI
oenka», «Ctpoenue pepmenta», «Hykimennossie kuciotel. JTHK», «Ctpoenue
Mosiekylibl  AT®», «CTpoeHne »>yKapUOTHYECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KIETKW», «CTpoeHuEe pacTUTENbHOM KIEeTKW», «CTpoeHue
IPOKAPUOTHYECKOW KIETKM», «CTpoeHHE sapa KIETKW», «YTIEBOIBI»,
«JInnunaen.



ObopynoBaHue: CBETOBOM MHKPOCKOM, OOOpYAOBaHUE IJi MPOBEICHUS
HaOIIOACHUN, U3MEPEHU, 3KCIIEPUMEHTOB, MUKPOIPENApaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KJIETOK.

JlaGopaTopHble M IpaKTUYECKUE padoThI:

JlabopatopHasi padora Ne 1. «M3yueHue KaTaquTUYECKON aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl WU KaTajaasbl)y».

JlabopatopHasi pabora Ne 2. «M3yueHue CTpOeHHsI KIETOK pacTEHUH,
KUBOTHBIX M OaKTEpHil 1OJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnapaTax u ux
OTIMCAHUE».

Tema 4. ’KnzueaessTeJJLHOCTH KJIETKH.

OOmeH BemecTB, WM MeTab0Iu3M. ACCUMUIIIHS (TIJIAaCTHYCCKUN OOMEH)
U TUCCUMUWISAIMA (SHEPreTUYECKUi 00OMEH) — JB€ CTOPOHBI €IMHOTO IpoIilecca
MeTrabosin3ma. Poslb 3aKOHOB COXpaHEHHsI BEUIECTB M SHEPTHMH B NOHUMAaHUU
MeTaboJIu3Ma.

Tunbr oOMeHa BemiecTB: aBTOTPOQHBIN U rerepoTpodHbil. Pomib
(epMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUHN SHEPTHH B KIIETKE.

®orocunTe3. CBeroBass u TemHOBass (a3pl (orocuHTe3a. Peaknuun
doTocunTeza. ODPdeKTUBHOCTH (PoTocuHTe3a. 3HaueHue (OTOCHUHTE3a IS
KU3HU Ha 3emie. BnusHue ycnoBuil cpeasl Ha (DOTOCMHTE3 M CHOCOOBI
MOBBIIIEHUS €70 NPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHuHTe3. XEMOCUHTE3UpPYIOLUe OakTepuu. 3HAUE€HUE XEMOCHHTE3a
JUIA KU3HHU Ha 3eMIIe.

OHepreTuueckuii oOMeH B kieTke. PacuiernuieHne BeUIecTB, BbIACICHUE U
AKKyMYJUpPOBaHUE DSHEPrUM B KIETKE. OTalbl SHEPreTUYECKOro oOMeHa.
I'nmukonus. bpoxxenne u ero Buabl. KuciopogHoe OKHCIEHHUE, WA KIETOYHOE
JbIXaHUE. OkucnurenbHOE dbocdhopunpoBaHnue. OPheKTUBHOCTH
AHEPreTUYECKOro 0OMeHa.

Peaknuu wmatpuuHoro cuHte3a. ['enetnueckas undpopmarus u JHK.
Peanuzanus renernueckoid mHpopmanuu B KieTke. ['eHeTHYeCKui KOJ U €ro
cBoiicTBa. Tpanckpumnius — marpuunbiii cuate3 PHK. Tpancnsmus — 6uocunres
Oenka. Oranbl TpaHcsinuu. KoaupoBaHue amMuHOKUCIOT. Ponb pubocoMm B
OunocuHTe3e OenKa.

Hexknerounsie ¢hopmbl ku3HU — BUPYCHI. MicTopust oTKpeITHS BUpYCcOB (/.
N. WBanoBckuit). OCOOEHHOCTH CTPOEHUS W KU3HEHHOTO IIMKJIA BHUPYCOB.
bakrepnodaru. bonesnu pacteHull, XMBOTHBIX M 4YEJIOBEKA, BHI3HIBACMBIC
Bupycamu. Bupyc nmmynoaeduiurta uyenoeka (BUY) — Bo36ynurens CITNa.
OOpaTHass  TpaHCKpUIILIMS, peBepTraza U  HWHTerpaza. lIpodunaktuka
pacnpocTpaHEeHUsl BUPYCHBIX 3a00JIEBAHMIA.

JdeMoHcTpauu:

[Toptpetsr: H. K. Konsuos, /1. . UBanosckuit, K. A. Tumups3zes.



Tabmuubr u cxeMbl: «Tumbl mutanus», «Metabomuzmy, « MUTOXOHIPUSY,
«JHepreTuyeckuii ooMen», «Xmoporact», «@otocunres», «Ctpoenne JJTHK»,
«Ctpoenue u (yHKIIMOHUpOBaHUE TreHa», «CuHTe3 Oenkay, «l eHeTH4ecKuid
Kom», «Bupyce», «bakrepuodaruy, «CTpoeHrne U >KU3HEHHBIN IIUKI BUpYyca
CIINda, 6aktepuodaray, «Pemmukarus JJHK».

Oo6opynoanue: Mogenu-anminkauu «Y asoenue JJHK u Tpanckpumnims»,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JTHK.

Tema 5. PazMHokKeHMe 1 MHIUBHUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Krerounslii IUKII, WM KU3HEHHBIN UK KieTkd. MHTepdaza u Mutos.
[Ipoueccrl, npoTekaromue B uHTepdase. Perukanus — peakius MaTpUIHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIA HaOOp — KapUOTHIIL.
JIMTUIONTHBIA W TAIUIOWIAHBIA ~ XPOMOCOMHBIC  HAOOpBhI.  XPOMAaTHIBI.
[{utonornueckue OCHOBBI Pa3MHOXKEHUS W HWHIUBUAYAIbHOTO Pa3BUTHUS
OPTraHU3MOB.

Jenenne knetkn — muto3. Ctaguu murto3sa. [Iporeccesl, npoucxoasmme Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi ruOeIb KJIETKH — arlonTo3.

@dopMbI  pa3MHOXKEHHUS OpPraHU3MOB: Oecrmojioe U ToJioBoe. Buwl
Oecrojioro  pa3MHOKEHHS:  JIeJIeHMEe  HaJBOE, TOYKOBAHHE OJHO- U
MHOT'OKJIETOYHBIX, cropooOpa3zoBaHue, BET€TaTUBHOE  Pa3MHOXCHHUE.
HckyccTBEHHOE KJIOHUPOBAHUE OPTaHU3MOB, €0 3HAYEHUE JIJIS1 CEJIEKIUU.

[TonoBoe pa3MHOKEHHUE, €70 OTIUYHS OT OECIIOJIOTO.

Meiio3. Cranun meno3za. [Ipoueccsl, mpoucxoasimue Ha CTaIusgX Menosa.
[ToBenenne xpomocom B Mmenose. KpoccuHrosep. buosiormyeckuid CMBICT H
3HAYEHUE MEKO03a.

I'amerorenes — mporecc 00pa3oBaHMs TMOJOBBIX KJIETOK Y >KHMBOTHBIX.
[TonoBkIe xene3bl: CEMEHHUKHU U sIMYHUKU. OOpa3oBaHue U pa3BUTHE MOJOBBIX
KJIETOK — raMmeT (CrepMarTo30u]l, SIUIEKJIeTKa) — CIepMaToOreHe3 U OBOTCHE3.
Oco0eHHOCTH CTpPOCHUS SIUIIEKIECTOK W CcHepMaro3ousioB. OIIoa0TBOpPEHHUE.
[Taprenorenes.

NunuBunyanbHoe pa3BUTHE (OHTOTEHE3). OMOpPUOHAIBHOE pa3BUTHE
(amOpuorenes). Itarnbl IMOPUOHATHHOTO PA3BUTHS Y TIO3BOHOYHBIX JKUBOTHBIX:
npoOsieHue, racTpyisius, opraHorenes. [loctamOpuonaibHoe pazBuTHe. THITbI
MOCTAIMOPUOHAIIBHOTO Pa3BUTHS: TMPsSMOE, HEMpsMoe (JIMYnHOYHOE). BrusHue
Cpelbl Ha Pa3BUTHE OPTAaHU3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOKIEHHBIC
YPOJCTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 IIBETKOBOTO PACTEHHUS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHSL.

JdeMoHcTpauu:



Tabmuupr 1 cxembl: «DOpMBI pa3MHOKEHHS OPraHU3MOBY», «JlBOitHOE
OIUIOJIOTBOPEHUE Y LBETKOBBIX pPAaCTeHUN», «BereraTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenne kietku OakTepuil», «CTPOECHHE TMOJOBBIX KIETOK,
«Ctpoenue xpoMocoMbl», «KneTounsiii ukim», «Permmukarms [JTHK», «Muto3»,
«Meio3y», «IIpssmMoe u HenpsMoe pa3BUTUEY, «] aMETOTEHE3 Y MIIEKOMTUTAOIIUX
U 4eJnoBeKa», «OCHOBHBIE CTAJINH OHTOTE€HE3A.

O6opynoBanue:  MHUKpPOCKON,  MuUKporpenaparbl  «CriepMaTo30ubl
MJIEKOIIMTAIOLIET0», « S UIEKIIeTKa MIIEKONUTAaoIEroy», « Kapuoknnes B KiieTkax
KOpEUIKa JyKa», MAarHUTHAasI MOJEJb-aNIUINKauus «JleneHue KIeTKu», MOJAEIb
JIHK, monens meTada3zHoit XpOMOCOMBI.

JlaGopaTopHble M IpaKTUYeCKUEe padoThI:

Jlabopatopuas pabora Ne 3. «HaOmrogeHne mMuTo3a B KJIETKaX KOHYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlaGoparopHnas padora No 4. «M3ydeHue CTpOeHHUs MOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy».

Tema 6. HacsieACTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTuku. lMcropus pas3Butus reHeTHKH. Poib
IIUTOJIOTUM W IMOPUOJIOTMH B CTAHOBJIEHWU TE€HETUKH. BKiIam poccHiiCKUX U
3apyOCKHBIX  Y4EHBIX B  pa3BUTUE TEHETUKU. MeToAbl  T€HETHKHU
(ruOpUAOJIOTUYECKUNM,  LIUTOTCHETHUYECKHM,  MOJIEKYJISIPHO-TEHETUYECKUN).
OcCHOBHbBIE TEHETUYECKHE TOHATUA. [ 'eHeTUUEeCKass CUMBOJIMKA, UCIIOIb3yEMasl B
CXeMax CKpELIUBaHUM.

3aKOHOMEpPHOCTM  HACJIEIOBaHUs  MPHU3HAKOB, YCTAHOBIICHHbIE [
Mennenem. MOHOTHOpUIHOE CKpEIIMBaHUE. 3aKOH €IWHO00pa3us TuOpHUIOB
IIEpBOro  MokojeHusd. IIpaBwiIo NOMHHMpPOBAaHUA. 3aKOH PaCIICILICHUS
npu3HaKkoB. ['unore3a ynctorsl rameT. [101HOE M HEMOJIHOE TOMUHUPOBAHUE.

JlurubpunHoe CKpeluBaHWe. 3aKOH HE3aBUCHMOTO  HacjeJI0BaHUs
npu3HakoB. lluToreHeTnyeckue OCHOBBI  JUTHOPUIHOTO  CKPEIIMBaHMUS.
AHanu3upymoliee CKpElIMBaHUE. Hcnons3oBanue AHATM3UPYIOIIETO
CKpEIIMBaHUS VISl ONIPEACIICHNS] TEHOTHIIA OCOOH.

CuemienHoe HacnenoBaHwe Tnpu3HakoB. Pabora T. Moprana 1o
CLCIUICHHOMY HAacJ€JOBAaHUIO Te€HOB. HapyuieHue cueruieHuss TIeHOB B
pe3yabpTare KpOCCUHIOBEPA.

XpOMOCOMHasl TEOPHS HACIIEICTBEHHOCTH. | €HeTUUeCKHUE KapTHI.

I'enetnka mosa. XpoMOCOMHOE ONPEIEIEHUE T0JIa. AyTOCOMBI U TIOJIOBBIE
XpOMOCOMBIL. ['OMOraMeTHele M reTeporameTrHnle opranu3Mbel. HacnenoBanue
IPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHYnBOCTS. Bunel  u3MeHUMBOCTH: HEHACJICCTBEHHAsl U
HacleACTBeHHass. Poib cpeapl B HEHACIENCTBEHHONM  M3MEHYHMBOCTH.
XapakTepucTuka MOAU(DUKAIIMOHHOW W3MEHYMBOCTH. BapualvoHHBIN psax u
BapualMoHHass KpuBas. Hopma peakuum mnpuszHaka. KoouuecTBEHHbIE U



Ka4eCTBCHHBIC MPU3HAKK U UX HOpMa peakiuu. CBoicTBa MOAM(PUKAIIMOHHON
M3MEHYUBOCTH.

HacnencrBennas, unum reHOTUNMYECKasi, U3MEHUUBOCTh. KoMOMHaTUBHAsS
M3MEHYUBOCTb. MeW03 M TMOJOBOM TMPOIECC — OCHOBa KOMOWHATHUBHOMU
U3MEHUYMUBOCTU. MyTallioHHas W3MEHYUBOCTh. Kiaccudukanuss MyTaiuid:
TE€HHBIE, XPOMOCOMHBIE, TEHOMHBIE. YacTOTa M NPUYMHBI MyTaluii. MyTareHHbie
(dakTophl. 3aKOH TOMOJIOTUYECKHUX PSIIOB B HACIEACTBEHHON M3MeHYMBOCTH H.
N. BaBunosa.

BresinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoseka. Kapuotun yenoBexka. OCHOBHBIE METOAbl T'€HETHKU
YEJI0BEKA: reHEeaJIOTMYECKU, OJIM3HEIOBEIH, LIMTOr€HETUYECKU,
OMOXMMHUYECKUN, MOJEKYyIsIpHO-TeHeTHuecKuid. COBpPEMEHHOE OMpe/eICHNe
TE€HOTHUIIA: OJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM YHCIIE C
nomompio II[P-ananu3a. HacneactBeHHble 3a00jieBaHMS 4YEIOBEKAa: T'CHHBIC
00J1e3HH, OOJIE3HH C HACJIEICTBEHHOW MPEIpPacoIOKEHHOCThIO, XPOMOCOMHBIE
Ooone3nn. ComaTHyeckue M TeHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKHU.
[TpuHLMIBL 310pOBOTO 00pa3a *KU3HU, JUATHOCTUKU, MPO(DUIAKTUKY U JICUYCHUS
reHeTu4eckux 0omnesHei. Meanko-reHeTHUYeCKoe KOHCYJIbTUPOBAHHUE. 3HAUCHUE
MEIUIUHCKOM TE€HETHUKA B TMPEJOTBPAIICHUM U JICUCHHUH T€HETUYECKHUX
3a00s1€BaHUH YellOBeKa.

JdemoHcTpanuu:

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

Tabmuet u cxembl: «MOHOTHUOpPUIHOE  CKpEIIMBAaHUE U  €T0
LATOIEHETUYECKAass OCHOBA», «3aKOH PACIICIUIEHUS M €r0 LUTOT€HETHYECKas
OCHOBa», «3aKOH YHUCTOTBI Tamer», «JuruOpuaHoe  CKpelMBaHUE,
«lluTonornyeckue OCHOBBI  JAUTHOPUIHOTO  CKpeniuBaHus», «Meio3y,
«BzaumopelicTBre alIeNbHBIX T'E€HOBY», «l['€HeTHUecKue KapThl pPAaCTEHHI,
KUBOTHBIX U YelIoBeKay, «l eHeTuka moisa», «3aKOHOMEPHOCTU HAaCJIEAOBaHMS,
CUEIJIEHHOrO0 ¢ TMojom», «KapuoTumbl 4YenoBeka M JKUBOTHBIX», «Bumsl
U3MEHUYUBOCTIY, «MoaudukanmonHas u3MeHIHBOCThY, «HacinenoBanue pesyc-
daktopay, «I'eHeTrka rpymnm KpoBu», «MyTarimoHHas U3MEHUHUBOCTDY.

O6opynoBanue: MoJeau-anIuiMKanuu «MOHOTHOPUTHOE CKpEIIMBAHUEY,
«Henonmunoe nomuHupoBanue», «JuruOpumaHoe ckpenumBanuey», «llepexpéct
XpOMOCOM», MUKPOCKOI U MuKponpemnapar «Jlpo3oduna» (Hopma, MyTaruu
(bOpMBI KPBUTLEB M OKPACKH TeJa), repdapuii «I 0opox moCeBHOM.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlaGoparopnas padbora Ne 5. «M3yuenue pe3ynbTaTOB MOHOTHUOPUIHOTO U
JTUTHOPUIHOTO CKPEITUBAHUS y IP030(HIIBI HA TOTOBBIX MUKPOTIpETIapaTaxy.

Jlabopatropnass pabora Ne 6. «M3yueHne MoaudUKaAIIMOHHON
W3MEHYUBOCTH, TOCTPOCHUE BAPUALIMOHHOTO PsiJia U BapUAIMOHHON KPHUBOMY.



JlabopaTtopHas pabota Ne 7. « AHaIM3 MyTamuil y Ap0o30(UITbI Ha TOTOBBIX
MHUKponpenapaTax.

[Ipaktnueckas padora Ne 2. «CocTaBlieHHME U aHAJIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Ceniekuiusi oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U Mpouecc. 3apoKICHUE CEIEKIUU U TOMECTUKALIMS.
VYyenue H. M. BaBunoBa o IeHTpax MNPOUCXOKIACHUS M MHOTro00pa3us
KYJIbTYPHBIX pacTeHHU. LIeHTpbI MPOUCXOXKAEHNS JOMAIIHUX KUBOTHBIX. CopT,
opoJia, ITaMM.

CoBpeMeHHbIE METO/IbI CeNEKIIMU. MacCOBBI U UHIUBUIYAIbHBIA OTOOPHI
B CEJIEKIIMM PACTEHHMI M >KMBOTHBIX. OLEHKa 3KCTEpbepa. bim3kopoacTBeHHOE
CKpeluBaHue — WMHOpuauHr. Yucras nauHua. CKpellMBaHUE YHUCTHIX JIMHUMH.
I'eTeposuc, unu rudbpuanas cuwia. HepoacTBeHHOE CKpelluBaHUEe — ayTOPUJIUHT.
Otnanéunas ruOpuau3anuss u €€ ycnexu. VCKyCCTBEHHBIM MyTareHe3 M
MOJyYEHUE MOJUIUIOUAOB. J[OCTHXKEHUS CENeKUWH PACTEHHM, >XKUBOTHBIX M
MUKPOOPraHU3MOB.

buoTrexHonorus kak oTpaciib MPOU3BOJICTBA. |'€HHAd MHXKEHEpHUs. DTaIlbl
co3nanusi pekomOunantHo JIHK u Ttpancrennsix opranusmon. Kierounas
uHxeHepus. Kietounele  KyJdbTypbl. MUKpPOKIOHAIBHOE  PAa3MHOKECHHE
pactennii. KIilOHMpOBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIICTBEHHBIX
OpraHU3MOB. JKOJOTUYECKHE U dTHuYeckue mpobiembl. MO — reHeTH4ecKu
MOJIU(PUITUPOBAHHBIC OPTAHU3MBI.

JleMoHCTpauuu:

[Toptpets: H. U. BaBunos, 1. B. Muuypun, I'. /1. Kapneuenko, M. O®.
NBaHoB.

Tabnuiel u cxeMbl: kapta «LleHTpbl TPOUCXOXKACHUS U MHOr00O0pasus
KYJbTYpPHBIX  pacteHuit», «llopombl aomamHUX >KUBOTHBIX», «CopTa
KYJIbTYPHBIX pacTeHui», «Otnanénnas ruopuanzanus», «Padotel akagemuka M.
®. HBanoay, «llomumiongus», «OOBEKTBHI OMOTEXHOJIOTHNY», «KieTouHbIE
KYJIbTYpbI U KIIOHUpOBaHUE», «K KOHCTpyHpoBaHHE U IEPEHOC TE€HOB, XPOMOCOM.

O6opynoBanue: MyJSDKH IUJIOJIOB M KOPHEIUIONOB JUKUX (GOpM U
KyJbTYPHBIX COPTOB pacTeHuil, repoapuii «CeabCKOX03sHCTBEHHBIE PACTCHUSI .

JlaGopaTopHble U NpaKTHYeCKUe padoThI:

Okckypeust «OCHOBHBIE METOAbl M JIOCTUKEHHS CEJIEKLIHMH PACTeHUN U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEMEHHYI0  (depmy,
COPTOMCHIBITATENILHBIN  y4acTOK, B TEIUIMYHOE XO35SHUCTBO, JabOpaTOPHIO
arpOyHUBEPCUTETA WIM HAYYHOTO IICHTPA)».

11 KITACC

Tema 1. DBOJIOLNOHHAA OMOJIOTUSL.



[Ipennockuikin BO3HMKHOBEHUSI 3BOJIIOIIMOHHON TEOPUHU. DBOJIOIMOHHAS
Teopus U €€ MecTo B OMosoruu. BrusiHue 3BOMIOIMOHHON TEOPUH HA Pa3BUTHE
OMOJIOTHH U JPYTUX HAYK.

CBuzerenbcTBa 3BOMOLMH. [laleOHTOIOTHYECKHE: TOCIEA0BATEIBHOCTD
HOSIBJICHUSI BUJOB B MAJECOHTOJOTMYECKOW JIETONMCH, NEPEXOJHBbIE (DOPMBI.
buoreorpaguyeckue: cxoactBo M paznuuue ¢ayH U (HIop MaTEpUKOB U
OCTpPOBOB.

OMOpPHOIOTMYECKHE: CXOJCTBA M Pa3niMsi IMOPHUOHOB pa3HbIX BHUJIOB
103BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIEC, aHAJIOTUYHBIE,
pYJUMEHTapHbIE OPTaHbl, aTaBU3Mbl. MOJIEKYJIIPHO-ONOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX META0OJMYECKUX MYTEH y BCEX
OpraHU3MOB.

OpomonnonHas teopus Y. JlapBuHa. Ilpeanocpulku BO3HMKHOBEHUS
napBUHU3MA. J[BHKylIue CHIIBI 3BOJIOUMU BUAOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXEHUE IIPU OTPAHUYEHHOCTH PECYPCOB, HEONPENENEHHAS NU3MEHUNBOCTb,
O0opb0a 3a CylleCTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bomonuu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

Mukpossomonus. [lonmynsauus kak equHUNA BUIA U 3BOJIIOLIHH.

JBrokymiye cuibl ((hakTopbl) BOJIIOLIUN BUAOB B Ipupozae. MyTanmoHHbINA
poLecC U KOMOMHATUBHAS M3MEHUMBOCTh. [lomynsiiioHHBIE BOJIHBI U JIpeid
reHOB. 3011 1 MUTpanus.

EctecTBeHHbIlt 0TOOp — Hampapistomuid ¢aktop 3Boionud. DopMmel
€CTECTBEHHOT'0 0TOOpa.

[Ipucnoco0aeHHOCTh OPraHu3MOB KaK pe3yJbTaT 3Boonuu. [Ipumepbl
MPUCIIOCOOJIEHHH Yy OpraHu3MoB. ApoMop(h03bl U UAHOATANITALIUY.

Bun wu BupooOpazoBanue. Kpurepuum Buaa. OcHOBHbIE (POpPMBI
BUJ1000pa3oBaHusl: Teorpaduueckoe, SK0JIOrHIECKOe.

Makposomorusi. dopmel  3BOIIOUMU:  (pUIleTHYECKAs, JUBEPreHTHas,
KOHBEpreHTHas1, napajuiesbHas. HeoOpatuMocTh 3BOTIOLHUU.

[Tpoucxoxnenune OT HECIEINaTU3UPOBAHHBIX MPEIKOB.
[Iporpeccupyroias cnenranu3anus. AJanTUBHAs paaudaliysl.
JleMmoHcTpanuu:

IToptpetsl: K. JIunneit, XK. b. Jlamapk, U. {apsun, B. O. KoBanesckuii, K.
M. Bbap, D. I'ekkens, . Mrosiep, A. H. CeBepiios.

Tabmuubr u cxemsl: «Pa3BuTHE OpPraHUYECKOTO MHpa Ha 3eMIey,
«3apobIIN O3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukcy, «Popmbl 00pbObI 3a
cyiectBoBanue», «EcrectBeHHbI 0TOODPY, «MHOr000pa3ue COpTOB pacTEHUI»,
«MHoroo6pazue  mopoa  KUBOTHBIX», «llomymsiuum», «MyTalmoHHas
U3MEHUYUBOCTEY», «ApomMopdo3b», «MUnuoagantamumny, «O01mas neresepamus»,
«/IBmxymme cunbl sBOMOLMMY, «Kapra-cxema mapmpyra myremectBus Y.



HapBunay», «bopnba 3a cymiecTBoBaHue», «IIpucnocodIeHHOCTh OPraHu3MOBY,
«["eorpaduueckoe BumpooOpazoBaHuey, « IKOJIOTUUECKOE BHI000PA3OBAHHEY.

ObopynoBaHue: KOJUIEKIIMSI HACEKOMBIX C PAa3IMYHBIMUA TUTIAMHU OKPACKH,
HaOOp IMJIOJIOB U CeMsiH, KoJUIeKIus «[Ipumepsl 3aMTHRIX MPUCTIOCOOICHUH Y
KUBOTHBIX», MOJieNIb «OCHOBHbBIE HAMPABIICHUS HBOIOIUNY, 00BEMHAS MOJIETH
«CTpoeHue roJIoBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, KoJUieKuus «DOpMbI COXPAHHOCTH
UCKOMAEMBIX KMUBOTHBIX M pacTeHWi», MojJenp ammukaiusa «llepekpéct
XpOMOCOM», BJaxHble mnpenapartel «Pa3zBurne Hacekomoro», «Pa3Burue
JATYIIKW», MUKponpenapat «Jlpo3odunay (Hopma, MyTauu GopMbl KPbUILEB U
OKpackKu TeJja).

JlaGopaTopHble M IpaKTUYECKUE padoThI:

JlaGopatopnas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOrHIECKOMY
KPUTEPHUIO».

JlaGoparopnas pabota Ne 2. «Onmcanue mpucrnoco0JICHHOCTH OpraHu3Ma 1
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HU Ha 3emue.

JIoHay4YHbIE NPEICTABICHUS O 3apOXKICHHM >KM3HU. HaydHble rUnoTessl
BO3HUKHOBEHUS JKM3HM Ha 3emuie: aOMOreHe3 M MaHcnepMus. XuMUYecKas
HBOJIIOLIMSA. AOMOTEHHBIM CHHTE3 OPraHMYECKHUX BEUIECTB U3 HEOPraHUYECKHX.
OKCIEPUMEHTAIBHOE IOATBEPKACHUE XMUMHUYECKOW 3Bosronuu. HaudanpHbie
sTambel Ouosiormueckoit sBomtonuu. [unoreza PHK-mupa. dopmupoBanue
MEMOpaHHBIX CTPYKTYpP ¥ BOSHHUKHOBEHHE NMPOTOKJIETKHU. [lepBbie KIETKH U UX
sBOIOLMSA. POPMUPOBAHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButne xn3Hu Ha 3emuie 1o spaMm u nepuoaam. Karapxeit. Apxeickas u
nporepo3oiickasg 3pbl. [laneoszoiickas spa u €€ mNepuolbl: KeMOpPUKCKUA,
OPIOBUKCKUH, CUITYPUHUCKUN, IEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3o3o0iickast 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3olickags 3pa u €€ mnepuoAbl: MAJIEOTCHOBBINM, HEOTCHOBBIMH,
AHTPOIIOTCHOBBIM.

XapakTepucTUKa KIMMaTa 1 reoJIorM4ecKux npoueccoB. OCHOBHBIE ATallbI
HBOJIIOLIMUA PACTUTENIBHOTO U JKUBOTHOTO MHUpa. ApomMopdo3bl Yy pacTeHUl u
XKUBOTHBIX. [losIBIIEHME, paclBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpa)keHue 3BoJtoUnd. OCHOBHBIE
CUCTEMATUYECKHE IPYIIIbI OPraHU3MOB.

DBOJIIOLMS YEJIOBEKA. AHTPONOJIOrus Kak HayKa. Pa3BuTHe mpeacTaBieHui
0 MPOMUCXOXKICHUH YesoBeka. Meroasl u3ydeHus aHTtponorene3a. CxoacTBa H
pa3JINyurs YeJIOBEKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxymue  cuibl  (dakTopel) — aHTpomnorene3a.  HacrnencrBeHHas
U3MEHUMBOCTb M €CTECTBEHHbIH 0TOOp. OOIecTBeHHbI 00pa3 >KU3HH,
U3TOTOBJIIEHUE OPYAUI TpyAa, MBIIIUIEHUE, PEYb.



OcCHOBHBIE CTaAMM W BETBU JHBOJIOLMUM YEIOBEKA: aBCTPAJIONUTEKH,
UenoBek ymensbiii, YenoBek mNpsamMoxomsumi, YemoBeK HeaHAEPTaIbCKUU,
Uenosek pasymHublid. Haxonku MCKOMAaeMbIX OCTATKOB, BPEMSI CYLIECTBOBAHUS,
o0JacTh pacnpocTpaHeHHs], 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUAL.

YenoBeueckne packl. OCHOBHbIE OOJBIIME pachl: €BPOINEOUIHAS
(eBpaszuiickasi), Herpo-aBCTpaJioujHasi (SKBAaTOpUaibHAs), MOHIOJIOUIAHAS
(azuarcko-amepukanckasi). UepTbl nOpUCTIOCOOIEHHOCTH  MpEACTaBUTENCH
YEJIOBEYECKUX Pac K YCJIOBUAM CYIIECTBOBAaHMS. EIMHCTBO YEIOBEUECKUX pac.
Kputuka pacusma.

JdeMoHcTpanuu:

[Toptpetsr: ®@. Penu, JI. [lactep, A. U. Onapun, C. Munep, I'. FOpu, Y.
JlapBuH.

Tabmunel 1 cxembl: «Bo3uumkHoBenne COJHEYHON CHUCTEMEBD», «Pa3BuTHe
OpraHuueckoro wmupa», «PacturtenpHas KieTka», <« KUBOTHas KIETKay,
«IIpokapuoTtnueckas kieTka», «CoBpeMeHHass CUCTEMa OPraHUuYeCKOro MUPay,
«CpaBHEeHHE aHATOMHYECKHUX YEPT CTPOCHHUS YEJIOBEKAa M YEIIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MaJCOHTOJOTHUYECKUX HAXOJOK IMPEIKOB
COBPEMEHHOTO YeNIOBEKay», «JIpeBHeiiune moan», «pesuue moan», «llepsoie
COBPEMEHHBIE JIIOIN», «HeT0BEUECKUE pachh».

O6opynoBanue: Mymspku  «[Ipoucxoxnenue  denoBeka»  (OHOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPOIa, HeaHAepTaablla, KPOMAaHbOHIIA), CIACIKHA WU
U300paKEHUS KaMEHHBIX OpPYAHMM NMEepBOOBITHOTO 4YesioBeKa (KaMHU-YOMIEPHI,
pyomita, ckpebiia), TeoXpoHOJIOrHYecKas Ta0numa, Kouiekuus «DopMbl
COXPAHHOCTHU MUCKOTIAEMbIX YKUBOTHBIX U PACTCHUII.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[TpakTuyeckas padota Ne 1. «3ydueHnue uckomaemMbIx OCTaTKOB PACTEHUM 1
YKUBOTHBIX B KOJIJICKIIUSIX).

DKCKypcHsi « DBOJIOLHSI OPraHUYECKOTO MHUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHbIN WM KpaeBEAUYECKUI My3€eil).

Tema 3. Opranu3msl U OKpYy Kamoas cpeaa.

DOKoJIOrMs KakK Hayka. 3aJadyd ¢ pa3feibl  3Kojorud.  MeTtoabl
AKOJIOTMYECKUX MCCIIEIOBAHNI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YeJIoBeKa.

Cpenpl obuTaHusI OPraHU3MOB: BOJIHAS, HA36MHO-BO3AYIITHAS, TIOUYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue ¢akrtopsl. Kimaccudukamnus 3KOJIOTHUECKUX (PaKTOPOB:
abuMoTHYEeCKUE, OMOTHMYECKUE W aHTPOIOreHHbIe. J[eMCTBHE 3KOIOTHYECKUX
(bakTOpOB Ha OPTAHU3MBI.

AOuoTrnueckue (hakTOopHI: CBET, TeMIeparypa, BJI&KHOCT.
®dotonepuoausM. [lpucrnocobsieHus OpraHUu3MOB K JCHCTBUIO aOUOTHYECKHUX
dakTopoB. buosiornyeckue puTMsI.



buotnueckne  Qaktopel. Bunmbl  OMOTHUYECKHX  B3aUMOJCHCTBHIA:
KOHKYPEHLUs, XUIHUYECTBO, CUMOMO03 U ero (hopmsl. [Tapasutusm, koonepanus,
MyTyaJlu3M, KOMMEHCAJIU3M (KBAPTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIIN3M,
HehTpanu3M. 3HaueHHe OMOTUYECKUX B3aUMOJCUCTBUN IJISl CYIIECTBOBAHUS
OpraHU3MOB B NPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU monyasanud. OCHOBHBIE IOKa3aTelln
MNOMYJISIUU: YUCJIEHHOCTh, TUIOTHOCTh, POXKJIA€MOCTh, CMEPTHOCTbH, MPUPOCT,
Murpanus. JJlnHaMmuka 4ucIeHHOCTH MOMYJISIIIUN U €€ peryJsius.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymGonsar, K. ®@. Pynbe, O. 'ekkensb.

Tabmuupl n cxemsl: kapta «IIpuponnbie 30Hb1 3emnn», «Cpeapl oOOUTaHus
opraHuzmoBy», «@Portonepuoausm», «llomymauumy, «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTH MOMYJISIIUU UHPY30pUu-TyPeabkuy, «Iluiiessie nenmny.

JlabopaTopHbie U IpaKTHYECKHE PA0OTHI:

Jlabopartopnas padota Ne 3. «Mopdonoruueckue 0COOEHHOCTH pacTEeHUM
13 pa3HbIX MECT OOUTAHUSY.

JIabopatopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktuueckas padora Ne 2. «[loacuéT TIOTHOCTH MOMYJAIMN Pa3HBIX
BUJIOB PACTCHUIN».

Tema 4. Coo01mecTBa 1 IKOJIOrHYECKHE CHCTEMBI.

Coo01iecTBO Opranu3mMoB — 6uoieHo3. CTpyKTypsl OHOIleHO3a: BUAOBas,
IPOCTpaHCTBEHHasA, Tpoduueckas (muumieBas). Buabl-momuHanTsl. CBsi3M B
OMOILIeHO3E.

Dxoyiornyeckue cucteMbl (dkocuctembl). [loHaTtne 00 sKocucTEME U
ouoreornieHo3e. DyHKIMOHATbHbIE KOMIIOHEHTBl 3KOCUCTEMBI: MPOAYLEHTHI,
KOHCYMEHTHI, pelylieHTbl. KpyroBopoT BEIECTB U OTOK YHEPTUU B IKOCUCTEME.
Tpoduueckue (muiLeBble) YpOBHU SKOCUCTEeMbI. lluiieBble Lenu M CeTH.
OcHOBHBIE TMOKAa3aTeNId IKOCUCTEMBI: OMoMacca, MPOAYKLHs. DKOJIOTHYECKHE
OUPaMUJbL:  MPOIYKIUH, YUCIEHHOCTH, Ouomacchl. CBOMCTBA 3KOCHUCTEM:
YCTOWYUBOCTB, CAMOPETYJISALHNS, pa3BUTHE. CyKIEecCusl.

IIpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCHCTEMA XBOMHOTO
WIH [IAPOKOJIMCTBEHHOIO JIECA.

AHTPOTIOTEHHBIE JKOCHUCTEMBI. ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonornyeckoe u X03sIiICTBEHHOE 3HAYEHUE arpOIKOCUCTEM B YPOOIKOCHUCTEM.

buopasHoobpaszue kak Qaxtop ycroHuuBocTH 3KocucTeM. CoxpaHEeHUe
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3eMIIe.

VYuenue B. U. Bepuanckoro o 6uochepe. ['panuiipl, coctaB U CTpyKTypa
ouocdepnl. Kupoe BemectBo u ero GyHkiuu. OcobeHHOCTH Ouochephl Kak
rJ100anbHOM 3KOCUCTEMBI. JlMHaAMUYecKOoe paBHOBecHE M OOpaTHas CBsI3b B
ouocdepe.



KpyroBopoTbl BemectB ©U OHOTCOXMMHUYECKHE LHKIBI 3JEMEHTOB
(yrmepona, azora). 3oHaIBLHOCTH OMOChephl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuectBO B Omochepe 3emnn. AHTPONOreHHbIE HM3MEHEHHS B
ouocdepe. [ mobaTbHBIE YKOJIOTHIECKUE TTPOOTIEMBI.

CocymiectBoBaHue IPUPOJIBI U YeJI0BEYECTBA. CoxpaHeHnue
OuopazHooOpa3usi Kak  oOcHOBa  ycrtoiumBoctd  Ouocdeprl. OcHoBa
PAlMOHAIIBHOTO YIPaBJIEHUS MPUPOJHBIMH PECypcaMy M HX HUCIIOJIb30BAHUE.
JlocTkeHust OMOJIOTHH U OXpaHa MPUPO/IBI.

JdeMoHcTpanuu:

[Toptpetsl: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuupl u cxeMmsl: «IIumeBbie nenm», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpupoansie cooOmiectBa», «llenu mutanus», «IKonoruyeckas MUpaMUAAY,
«buocpepa wu yenoBek», «IKOCUCTEMA MIUPOKOJUCTBEHHOIO  JIECay,
«JKOCHUCTEMA XBOMHOIO Jieca», «bHOLIEHO3 BOJOEMA», «ATPOLECHO3Y,
«IIpumepHBIE aHTPOIIOrEHHBIE BO3ACHCTBUSA Ha MNPUPOAY», «Baxuenmmne
MCTOYHHMKM 3arpsi3HEHHs] BO3[yXa U IPYHTOBBIX BOJ», «IlouBa — BaxkHelinas
coctaBisitomiasi  Ouocdepnn», «DakTopbl Jerpagauudd MnouBy», «llapHUKOBBIMA
abdext», «DakTopbl PaaMOAKTUBHOTO 3arpssHeHusi Ouocdepw», «OO6mas
CTpyKTypa Ouocdepni», «Pacnpocrpanenue xu3Hu B Ouocdeper», «O30HOBBIHI
sKpaH Ounocdeps», «KpyroBopor yriepona B 6uochepe», «Kpyrosopor azora B
IPUPOEY.

ObopynoBanue: MOJeNIb-allIUIMKAIMs « TunnyHble OMOLIEHO3bD», TepOapuit
«PacturensHble  cooOmiecTBay, Koyiekuuu — «buonenos», «Bpeaurenu
BXXHEUIINX CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TepOapuu U  KOJUIEKIHH
pacTeHUN U >KMBOTHBIX, PUHAIJICKAIINE K PA3HBIM 3KOJOTMYECKUM TpymHnam
onHoro Buja, Kpacnas xknura Poccuiickoit ®enepannn, HU300pakeHUS
OXpaHsEMbIX BUJIOB PACTEHUI U KUBOTHBIX.

IJTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA ITPOI'PAMMDbBI
IO BUOJIOTN HA BA30OBOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA30BAHUA

Cornmacio ®I'OC COO, ycraHaBnuBarOTCS TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUS OOYy4YarOIIUMHUCS MpPOrpaMM CpeAHEero ooOImero oOpa3oBaHUs:
JIMYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM.

JINYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIMYHOCTHBIX PE3YyJIbTAaTOB OCBOCHUA mpeaMera «buosiorus»
BBIJICJICHBl  CJEAYIOIIUME  COCTABJISIONIME:  OCO3HAHME  OO0YyYaroIIUMUCS
POCCUHCKOW TpaXKTaHCKOW HWJIEHTUYHOCTA — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEJIbBHOCTH M CaMOOMPEICIICHUIO, HAIMUYUE MOTHBALMK K OOYYCHUIO



OMOJIOTHH, LIeTICHANPABICHHOE PA3BUTHE BHYTPEHHUX yOCKICHUN TUIHOCTH Ha
OCHOBE KJIOYEBBIX IICHHOCTEH H HCTOPUYECKUX TPaAJAULUNA Pa3BUTHUSL
OMOJOTMYECKOT0 3HAaHHA, TOTOBHOCTb U  CIIOCOOHOCTh  OOYYaromIMXCs
PYKOBOJICTBOBATbCSI B  CBOEH  JIEATEIBHOCTH  I[EHHOCTHO-CMBICIIOBBIMH
yCTaHOBKAMHM, TPHUCYITUMHU CHUCTEME OHMOJIOTHYECKOr0 OOpa30BaHWs, HaIUYHC
HKOJIOTHYECKOTO TPABOCO3HAHUSA, CIIOCOOHOCTH CTAaBUTh €M M CTPOUTH
KU3HEHHBIC TUTAHBI.

JIMYHOCTHBIE PE3yIbTaThl OCBOCHUS MpeaMeTa « BHOIOTus JOCTUTAIOTCS B
CIMHCTBE Y4YeOHONH W BOCIUTATEIBHON JEATEIHHOCTH B COOTBETCTBUHU C
TPAIUIIUOHHBIMH  POCCUUCKHMH  COLIMOKYJIBTYPHBIMH, HWCTOPUYECCKHUMH U
TYyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMHU B OOIIECTBE MPaBUIAMU U
HOpPMaMu TOBEACHHS M  CHOCOOCTBYIOT  IpolieccaM  CaMOTIO3HAHUA,
CaMOBOCITUTAHMS ¥ CAMOPAa3BUTHUs, PA3BUTHUSI BHYTPEHHEH MO3UINH JIUYHOCTH,
NaTpUOTU3MA, YBaXKEHUS K 3aKOHY M TPABOMOPSAKY, YENOBEKY Tpylda u
CTapuieMy TOKOJCHHIO, B3aUMHOTO YBaXXCHHs, OEpPEKHOr0 OTHOIIEHUS K
KyJIbTYPHOMY HACIEAUI0 W TPaJulUsSM MHOTOHAIIMOHAJIBHOTO Hapoja
Poccuiickon @enepanuu, Npupoae U OKPYKAIOIIEH Cpee.

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHUsS yueOHoro mnpeamera «buomorus»
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIOCOOHOCTh  OOyYaromuxcs
PYKOBOJCTBOBAaTbCsl C(OPMUPOBAHHON BHYTPEHHEH MMO3UIMEH JIHYHOCTH,
CUCTEMOM LIEHHOCTHBIX OPHEHTALWN, MO3UTHUBHBIX BHYTPEHHUX YOEXKIECHUH,
COOTBETCTBYIOIIMX TPaJWLUOHHBIM ILIEHHOCTSIM POCCHUHCKOrO OOIIECTBa,
paciiipeHHe >KM3HEHHOTO OIbITa M ONbITa JESATENIbHOCTH B Ipoliecce
peaM3aii OCHOBHBIX HAINPAaBJICHWN BOCIHTATEIHHOW NEATEIHHOCTH, B TOM
YHCIie B 4aCTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH TPAKIAHCKOH MO3UITUHN 00YUaOIIErocs KaKk aKTHBHOTO
¥ OTBETCTBEHHOTO YJICHA POCCUHCKOTO OOIIECTBA;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TPaB U OO0S3aHHOCTEW, yBa)KEHHE
3aKOHa U MPaBONOPSIKA;

TFOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIbHOCTH MPH CO3AaHUU
y4eOHBIX MPOEKTOB, PEIICHNN YYEOHBIX U MTO3HABATEIbHBIX 3a/1a4, BBINOJIHEHUN
OMOJIOrMYECKUX KCIIEPUMEHTOB;

CIIOCOOHOCTh ONpPENENSITh COOCTBEHHYIO MO3MIMIO IO OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHATH €€;

YMEHHE YUYUTHIBaTh B CBOUX JEUCTBUAX HEOOXOAUMOCTh KOHCTPYKTUBHOIO
B3aMMOJCHCTBHUS JIIOJICH C pPa3HBIMU YOCSKICHUSIMH, KyIbTYPHBIMH IICHHOCTSIMHU
Y COITMAIBHBIM TIOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOIIECCE COBMECTHOTO BBITMIOJTHEHUS
yueOHBIX, MO3HABATEIBHBIX W HCCIEAOBATENbCKUX 3a7a4, YBaKUTEIHHOTO



OTHOIIEHUSI K MHEHHIO OIMOHEHTOB TPHU OOCYXICHUU CIOPHBIX BOIPOCOB
OHMOJIOTHYECKOTO COJIePIKaHNUS;

TOTOBHOCTH K TYMaHUTAPHOM U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(OPMHUPOBAHHOCTh  POCCHUIICKOM IPaKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUA K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH NEPEN
Poaunoii, ropmoctu 3a cBOM Kpail, CBOO PoauHy, CBOW SA3BIK U KYJBTYPY,
IPOIILIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHE K NPUPOJHOMY HACIEIMI0 M IaMsITHUKaM
IPUPOJIBI, JOCTHXKEHUAM Poccun B Hayke, UCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
TpyAe;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUMCKUX YUYEHBIX B CTAaHOBJICHUE U
pa3BUTHE OHMOJOTHM, TOHUMAHUS 3HAYCHUST OWUOJOTUM B TO3HAHWU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTBA;

uaerHas yoexxaEHHOCTh, TOTOBHOCTh K CIy)KeHHUIO U 3anure OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HaHHE IYXOBHBIX LIECHHOCTEN POCCHIICKOTO HApO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH,;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOEHUE YCTONYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJAMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOT'O MPUHATHS LIEHHOCTEW CEMENHOMN )KU3HU B COOTBETCTBUU C
TpaguuusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIOUasl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUMH;

MMOHMMAaHUE HMOIMOHAJILHOTO BO3JCUCTBUS >KUBOM TPUPOJALI U €€
LEHHOCTH,;

TOTOBHOCTh K CaMOBBIPAXEHUIO B Pa3HBIX BUAAX MUCKYCCTBA, CTPEMJICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (POPMHUPOBAHUS KYJIbTYPbI 310POBbS U
3MOLMOHAJIBLHOTO 0JIaronoJIyYns:

MOHUMAHUE W peau3amus 3J0pPOBOr0 M 0e30MacHOro o0pasza KU3HH
(3mopoBOoe TMTaHWE, COOJIOJEHWE TUTHEHWYECKHMX TPaBWJI W HOPM,
cOalaHCUPOBAHHBIA PEXUM 3aHATUW W OTIbIXa, peryJspHas Quzndeckas
aKTUBHOCTb), OEpEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (PM3UUECKOMY U TICUXUYECKOMY 3/10POBbIO;

MOHUMAHHWE IIEHHOCTH TMPaBWI HWHIWBUAYAJIBHOTO U KOJUICKTUBHOTO
0€30I1acCHOT0 MOBEICHUS B CUTYAITUSX, YTPOKAIOIINX 3/I0POBBIO U KU3HU JIIOJICH;



OCO3HAHHUE MOCIEACTBUIN U HEMPUSITUSL BPEHBIX MPUBBIUEK (YIIOTPEOICHUS
AJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/y, OCO3HAHHE LIEHHOCTH MacTePCTBa, TPYI0II00HE;

TOTOBHOCTh K AKTUBHOW AEATEIBHOCTH TEXHOJOTUYECKOW M COUUAIBHOU
HaIIPaBIICHHOCTH, CIIOCOOHOCTD WHULIMUPOBATH, IIJIAHUPOBATH "
CaMOCTOSITEIIbHO BBITIOIHATH TAKYIO AEATEIbHOCTD;

UHTEpPEC K pa3au4HbIM chepaM npodhecCuoHaNbHON AeSITENbHOCTH, YMEHUE
COBEpIlIaTh OCO3HAHHBIM BBIOOpP Oynymiell npodeccur W peanru30BHIBATH
CcOOCTBEHHbIE KU3HECHHbIC TUIAHbL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOPa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) IKOJIOTHYeCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKU LEIECO00pa3HOEe OTHOLIEHUE K MPHUPOAE KaK HMCTOYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CYLIECTBOBAHNUS;

MOBBIIIIEHUE YPOBHSA 3KOJIOTUYECKOW KyJIbTYpbl: HNPHOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLIEHKA HX BO3MOXKHBIX MOCIEACTBUN Jis
OKpY>Karollen Cpeibl;

OCO3HaHMWE TI00aTBbHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM U MyTel uX
pelieHus;

CIIOCOOHOCTh HCIIOJB30BaTh MPUOOpPETaeMble MPU HU3YyYEHUU OHOJIOTUU
3HAHUST U YMEHHUS TpPU PEUICHUU MPOOJieM, CBS3aHHBIX C PAIlMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COOMIOJIEHUE TpaBWJl TOBEACHUS B  IPUPOJE,
HalpaBJICHHBIX HA COXPAHEHHE PABHOBECHUS B IKOCHUCTEMax, OXpPaHy BHJIOB,
AKOCUCTEM, OHOChEpHI);

AKTUBHOE HENPUSATHE JCHUCTBUN, NPUHOCAIIMX BpEI OKpYKaIOIIEH
MIPUPOJIHON Cpesie, YMEHUE MPOTHO3UPOBATh HEOJArONPUsITHBIE SKOJIOTHYECKUE
MOCJIEACTBUSI MPEANPUHUMAEMBIX JICHUCTBUN U MPETIOTBPAIIATh UX;

HaJIMYUe PAa3BUTOTO  HSKOJOTMYECKOTO0  MBIIUICHUS, JKOJOTHYECKOU
KYJbTYpbI, OIbITA JIEATEIBHOCTH HKOJOTHMYECKON HAMpPaBICHHOCTH, YMEHHUS
PYKOBOJACTBOBATHCSI UMY B MIO3HABATEIILHOM, KOMMYHUKATUBHOM U COLMATIBHOM
IpPaKkTHKE, TOTOBHOCTH K Y4YacTHIO B MPAKTUYECKOW JEATEIbHOCTH
AKOJIOTMYECKO! HAINPaBICHHOCTH;

8) neHHOCTH HAYYHOIO NMO3HAHUS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH M OOIIECTBEHHON MPaKTUKH, OCHOBAHHOTO Ha JTNAJIOTe
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTa B MOJUKYJIBTYPHOM
MUpE;

COBEPIIICHCTBOBaHUE SI3bIKOBOM M UWTATENIbCKON KYJIBTYPhl KaK CPEJICTBa
B3aUMOJICHCTBUS MEXKY JIFOABMU U IMO3HAHUS MUPA;



MOHMMaHuEe crenupuKd OWOJOTHH KaK HayKd, OCO3HaHUS e poyid B
(GopMUPOBaHNHN PAIMOHATFHOTO HAYYHOTO MBIILICHUS, CO3JaHUH LEJIOCTHOTO
MpeCTaBICHUSI 00 OKPYXKAIOLIEM MHpE KaK O €IMHCTBE IMPUPOJIbI, YEIIOBEKA U
oO1IecTBa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEN M pEelIeHHWH NpodsieM
COXpaHEHUs PUPOJHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTHU OMOJIOTHH JJIsI COBPEMEHHOM ITUBUITU3ALINHN:
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHS MEIUIMHBI, CO3/IaHHE MEPCTIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX pellaTh PECYpCHblE MPOOJIEMbl  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTe BbIXOJa U3 INI00ATBHBIX IKOJIOTHYECKUX MPOOIEM
U obecriedeHHs] Tepexofa K YCTOWYMBOMY DPa3BUTHIO, PAIlMOHATILHOMY
MCIIOJIb30BaHUIO TIPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KHU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHUU OHOJOTMYECKHX 3HAHUH B LEJIAX
MOBBIIICHHUS] OOIIEH KYyJIbTYpbl, €CTECTBEHHO-HAYYHOH TIPAMOTHOCTH, Kak
COCTaBHOM  4YacTh  (PYHKUMOHAJIBHOM  TIPAaMOTHOCTH  oOydarouuxcs,
dbopmMupyemMoil mpu U3y4eHur OUOJIOTUY;

MMOHUMaHUE CYIIHOCTHA METOJI0B [TO3HAHHUSI, HCIOJB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IIOJy4yaeMble 3HAHUS Ul aHaiu3a M
OOBSICHEHHUSI SIBIIEHUN OKPY>KAIOIIEr0 MUpa U IPOUCXOAAIINX B HEM U3MEHEHUH,
yMEHHE JeslaTh OOOCHOBAaHHBIE 3aKJIIOUEHHS HAa OCHOBE HAy4HBIX (DAaKTOB U
UMEIOIINXCS JaHHBIX C LIEJIBIO MOJyYE€HHsI JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaAMOCTOSATEIBHO MCIHOIb30BaTh OMOJIOIMYECKUE 3HAHUS IS
pelieHus npoOyieM B pealibHbIX )KU3HEHHBIX CUTYaLIUAX;

OCO3HaHWE [IEHHOCTH HAy4YHOW JeATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATh
MPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh HHIUBUIYATbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K HENpPEephIBHOMY OOpa30BaHHUIO H
caM000pa30BaHUI0, K AKTUBHOMY MOJYYEHUIO HOBBIX 3HAHUN MO OMOJIOTMH B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHUS y4eOHOTo peaMera «bruoaorus
BKJIFOYAIOT: 3HAYUMBIE [JIs1 (POPMUPOBAHUS MHUPOBO33PEHUS OOYHAIOIIMXCS
MEXAUCHUILTMHAPHbBIC (MEeXIpEeMETHBIE) oOI11IeHayYHbIe MOHSTHS,
OTpakarolye IIEJIOCTHOCTh HAYYHOW KApTHHBI MHpPa W CHEIU(PUKY METOJOB
MO3HAHUS, WCIOJIb3YeMBIX B €CTECTBCHHBIX HayKaX (BEIIECTBO, DSHEPTHS,
SBJICHWE, TMIPOIECC, CHCTeMa, HAy4YHBIA (akKT, MPUHIUI, THUIIOTE3A,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIICOBaHHWE, HaONIOCHUE, W3MEpEHHE,
AKCIIEPUMEHT U JIPYTHX ), YHUBEPCATbHBIC yueOHbIC IeHCTBHS (ITO3HABATEIIBHEIE,
KOMMYHUKATHUBHBIE, PETYJIATHBHBIC), oOecnednBarommye (QopMupoBaHue
(GYHKIIMOHATBHOM TPAMOTHOCTA M COLMAILHON KOMIIETCHIIMH OOYYarOIINXCS,
CIIOCOOHOCTH 00YYarONTUXCsl UCIOJIH30BAaTh OCBOEHHBIE MEXAUCIIUIUIMHAPHEIE,



MHPOBO33PEHUYECKAE 3HAHWS W YHHBEPCAIbHBIC Y4YeOHBIC JCHCTBUS B
ITI03HABATEJIbHOW U COLMAIIBHOW MPAKTHKE.

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHUS TPOTPAMMBI CPEIHETO OOIIETOo
00pa30BaHUsl TOJKHBI OTPaXKaTh:

OBiaseHue  YHMBEPCAJbHBIMM  Y4eOHbIMM  IO3HABATEJIbHBIMH
JAeUCTBUAMU:

1) 6a3oBblIe JIOTHYECKHE A CTBHSL:

CaMOCTOSATENbHO  (OopMyJIUpOBaTh M  aKTyalIM3UpoBaTh  IMpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JIOTHYECKOTO MBIILICHUS
(aHanmuza, cuHTE3a, CpaBHEHMS, Kiaccuukaiuu, 00O0OIIEHHS), PACKPHIBATH
CMBICTT OWOJIOTMYECKUX TMOHATUM (BBIIENATh HMX XapaKTepHbIC MPU3HAKH,
YCTaHABJIMBATh CBSI3U C IPYTHUMU OHSATUSIMU);

OTPENENATh 1IN JEATCIbHOCTH, 3a/aBas NapaMeTpbl U KPUTEPUHM HUX
JOCTUKEHHUS, COOTHOCHUTH PE3YIbTaThl JEATCIBHOCTH C IOCTAaBJICHHBIMU
LEJISAMU;

HCTIONL30BaTh OHOJIOTUYECKUE TOHSATUS [Ji1 OOBsICHEHHS (HaKTOB U
SIBJICHUM KUBOU IPUPOJBIL,

CTPOUTH JIOTUYECKHE PpACCYXKICHUS (MHIYKTUBHbBIC, IEAYKTHUBHBIC, IO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

OPUMEHATh  CXEMHO-MOJIEJIbHBIE  CpElICTBAa ISl  IPEICTABJICHUS
CYILIECTBEHHBIX CBSI3€M U OTHOIIIEHUH B U3yYaeMbIX OMOJIOTUYECKUX OOBEKTAX, a
Tak)kK€  TMPOTUBOPEUYMM  Pa3HOrO0  pOJid, BBISIBICHHBIX B  Pa3JIMYHbBIX
MH(POPMAITMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh MJIaH PEIICHUS TPOOJIEMbI C YYETOM aHAIN3a UMEIOIIHNXCSI
MaTepUAIIbHBIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEJIILHOCTh, OIIEHUBaTh COOTBETCTBUE
pPe3yJbTaTOB IIEJISIM, OIIEHUBATh PUCKU MOCIEIACTBUMN €SI TEHLHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH pPa0OTy B  YCJIOBHUSIX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS

BJIAJICTh HaBbIKAMH  y4€OHO-HMCCIIEIOBATEIHCKON u MIPOECKTHOMN
JeSTeTLHOCTH, HABBIKAMU pPa3perieHus mpooieM, COCOOHOCTHIO U TOTOBHOCTHIO
K CaMOCTOSITEIbHOMY IIOMCKY METOJOB PEIICHUs TMPAKTUYECKUX 3ajad,
MPUMEHEHUIO PA3JIMYHBIX METOO0B MO3HAHUS;

UCIIOJIb30BaTh Pa3JIMUHbIC BUIBI JCATEILHOCTH IO IMOJYYEHUIO HOBOTO
3HaHUA, €ro HMHTEPHpETaIuu, MPeoOpa30OBaHUI0 M MPUMEHEHHUIO B Y4EOHBIX
CUTYyaIUsX, B TOM YUCJIE TIPU CO3J]aHUU YUCOHBIX U COIUATIbHBIX ITPOCKTOB;



¢opMupoBaTh  HAy4YHBIM  THUN  MBIIUICHHWS, BIAJACTh  HAay4YHOUH
TEPMHUHOJIOTHEH, KITFOYEBBIMH MOHATHSIMHI U METO/IaMU;

CTaBUTh M (OPMYyIHUPOBATH COOCTBEHHBIE 3a7aud B 0O0pa3oBaTeIbHOU
JESITEIbHOCTU Y )KU3HEHHBIX CUTYaIIHX;

BBISIBIISITh MPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJlU3WpOBaTh 3ajady,
BBIJIBUTATh TUINOTE3y €€ PEeIleHUs, HaXOJUTh apryMEHThI ISl JOKa3aTellbCTBa
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBAaTh TIOJYYEHHbIE B XOJI€ PEIICHHs 3aJaud pe3yJIbTaThl,
KPUTUYECKUA OILEHMBATh WX JOCTOBEPHOCTb, MPOTHO3MPOBATH H3MEHEHUE B
HOBBIX YCJIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAI[UsM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISIT IIEJICHANIPABICHHBIN MOMCK MEPEeHOca CPEJCTB U CIOcO00B
nercTBUs B MPO(ECCUOHAIBHYIO CPEY;

YMETh MEPEHOCUTH 3HAHMS B TMO3HABATEIHLHYIO M MPAKTHUECKYIO 00JIacTH
KHU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIC UJCH, MIPEAaraTh OpUTHHAIBHBIC TIOAXObI M PEIICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, T0NYCKAIOIINE albTEepHATUBHBIC PELLICHUS.

3) pa6ora ¢ nnpopmanueii:

OPUEHTHPOBATbCS B PA3NMYHBIX HCTOYHMKAX HHOpManuu (TEKCTe
y4eOHOro nocoOusi, HayYHO-TIONYJISIPHOM JIUTEpaType, OUOIOIrMUECKUX CIOBAPsIX
U CIIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax aHHBIX, B IHTEepHETE), aHATU3UPOBATh
UHPOpPMALIMIO PA3IMYHBIX BUIAOB U (OpPM MpPEACTABICHUS, KPUTHUECKU
OIICHMBATH €€ TOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTH;

(GbopMyTUPOBAThH 3aMPOCH U MPUMEHATH Pa3INYHbIe METOABI TIPU MMOUCKE U
oTOOpe OuoIornUecKoit uHpopMaIuu, HEOOXOAUMOM 715l BEITIOJHEHUS Y4EOHBIX
3ajady;

IpHOOpETaTh OMBIT UCIIOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO  HWCIOJb30BaHUS
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMY MpEACTaBICHUS
ouonornueckoi uHMopmaruu (cxembl, Tpaduku, AUArpaMMBbl, TaOIUIIHI,
PUCYHKH U APYTOE);

UCIIOJb30BaTh HAy4YHbIM $3bIK B KauecTBE CpeAcTBa Ipu padbore ¢
Ouonornyueckord wHGOpPMAIUEH: TPUMEHATh XHUMHYECKUE, (U3MUECKHE W
MaTeMaTHYeCKUEe 3HaKU U CUMBOJIBI, POpMyJIbl, aOOpeBHaTypy, HOMEHKIATYDY,
UCTIONB30BaTh M MPEoOpa3oBBIBATH  3HAKOBO-CHMBOJHMYECKHE  CPEIICTBA
HaTJISTHOCTH;

BJAaJeTh  HAaBBIKAMHM  pACMO3HABAHWUS ©  3alUTBl  WHQ)OpMAIHH,
UH(GOPMAIMOHHON O€30aCHOCTH JIMYHOCTH.

OBiaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU 1€HCTBUSIMM:



1) ob1enne:

OCYIIECTBIISITh KOMMYHHUKallUM BO BceX cdepax KHU3HH, aKTUBHO
Y4acTBOBaTh B JHAJOTe€ WM JUCKYCCHHM IO CYIIECTBY OOCYXIa€MOW TEMBbI
(yMeHHME 3amaBaThb BOIPOCHL, BBICKA3bIBATh CYXKJIEHHUS OTHOCHUTEIBHO
BBITIOJIHEHUS TIPEAJIaraeMoil 3a7a4uu, yYUThIBaTh HHTEPECHl U COTJIACOBAHHOCTD
NO3UIUN APYTHX YYaCTHUKOB IMAJIOTA WU JUCKYCCHUH);

pacno3HaBaTh HeBepOaldbHbIE CpeACTBa OOIICHMS, MOHUMATh 3HAYCHUE
COILIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYAIIH,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIQ/ICTh PA3IMUHBIMU CIIOCOOAMU OOIIEHUS ¥ B3aUMOJICHCTBUS, IOHUMATh
HaMEpeHusi JApYruxX JIOJEH, MpPOSBIATh YBAXUTEIBHOE OTHOIIEHHE K
co0OeceTHUKY U B KOPPEKTHOU popme PopMyIHpoBaTh CBOM BO3PAKECHHUS,

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eSITeJbHOCTh:

MOHUMATD U UCIIOJIb30BATh MPEUMYIIIECTBa KOMAH/IHOM U MHIUBUyaTbHOU
paboThl MpU  peHieHUH  OUOJOTUYECKOM  mpoOjeMbl, O0OOCHOBBIBATH
HEOOXOAMMOCTh IPUMEHEHUS TPYNIOBBIX (HOPM B3aUMOJICHCTBUS IIPU PEILICHUU
yueOHO 3a1auH;

BbIOMpaTh TEMATUKy U METOJIbl COBMECTHBIX ACUCTBHUNA C y4y€TOM OOLIMX
MHTEPECOB U BOZMOKHOCTEH KaXkJI0TO UJI€HA KOJUIEKTHBA,

OpPUHMMATh 1I€JIi  COBMECTHOM JI€ATEJbHOCTH, OpPraHU30BBIBATh U
KOOPAUHUPOBATh JIEUCTBUS MO €€ JOCTHKEHUIO: COCTABJIATH IJIaH JEWCTBUH,
pacnpenensiaTh pojaud ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOU paboThI;

OLICHMBATh Kauye€CTBO CBOETO BKJIa/Ja M KaXKIOTO y4YaCTHHKAa KOMAHJIbI B
oO1uMi pe3ysbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

mpenjiaratb HOBBIE MPOEKTHI, OIIEHWBATh WU C TO3UIMH HOBHU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJIEHUE B PA3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKeHUE, ObITh MHUIIMATHUBHBIM.

Ogi1ageHne YHHMBEPCAJIbHBIMHU PeryJsiTHBHBIMH 1eICTBHSAMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JUIS BBIABICHHUSI NPOOJEeM MU HX
pEIIeHNUs B )KU3HEHHBIX U YUEOHBIX CUTYAIHUIX;

BbIOMpaTh HAa OCHOBE OMOJIOTMUYECKMX 3HAHWM IIEJIEBbIE U CMBICIOBBIC
YCTaHOBKH B CBOUX JICUCTBHUSAX U TIOCTYIKAX MO OTHOIICHUIO K YKUBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSTENIbHO OCYIIECTBIISITh MO3HABATENbHYIO AESITEIIbHOCTD, BHISBIIATh
poOJIeMbl, CTaBUTH U (HOPMYJIMPOBATH COOCTBEHHBIE 3a/1a4u B 00pa30BaTEIHLHOM
JESTEIbHOCTH Y )KU3HEHHBIX CUTYaIIHSsX;



CaMOCTOSITENIbHO COCTAaBJISITh IJIaH pEHICHHs MpoOJeMbl C  Y4ETOM
UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U TIPEATIOYTCHHUIA;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacMpsATh paMKH Y4eOHOTO TTpeIMeTa Ha OCHOBE JIMYHBIX TPEITOYTCHHM;

Jenatb ~ OCO3HaHHBIM  BBIOOp,  apryMeHTHpOBaTh  €ro,  OpaTh
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoO0CTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO HIUPOKOW SPYAUIIMHU B
pPa3HbIX 00JIACTSIX 3HAHMM, MOCTOSIHHO MOBBINIATH CBOM 0Opa30BaTENIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIUsIM, BHOCUTh KOPPEKTUBBI B IESATECIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETISIM;

BJIaJICTh HABBIKAMM  IIO3HABATEJIBHOM peduiekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM W MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB H
OCHOBAHUM, UCIIOIB30BaTh NPUEMBI pedIIEKCUU I OIIEHKH CUTYaIlluu, BhIOOpa
BEPHOTO PEIICHUS,

YMETh OIICHHWBATh PUCKA U CBOEBPEMEHHO IMPUHHMATh PEIICHUS MO HX
CHWXKECHUIO;

NPUHUMATh MOTHBBI M apryMEHThI JIPYTUX IIPU AHAIM3E PE3yJIbTaTOB
NEATEIBbHOCTH,

3) npuHsATHE ceOsl U APYTUX:

IpPUHUMATh Ce0sl, MIOHUMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI W aApPryMEHTHI JIPYTUX MpPU aHaJIM3E PE3yJIbTaTOB
NEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPaBO APYrUX Ha OIMIUOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUHU APYTOTo YeIOBEKA.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbie pes3ynbTaThl ocBoeHus nporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOYAIOT crHenuduyueckue sl y4eOHOro mpeameTa
«buonorusy HaydHble 3HaHUS, YMEHUS M CIOCOOBI JEHCTBUN MO OCBOCHHIO,
WHTEpIIpeTallu U TpeoOpa3oBaHUIO 3HAHWM, BHUABI ACATEIBHOCTH TIO
MOJIY4YEHUI0 HOBOTO 3HAHMS M NMPUMEHEHUIO 3HAHUM B Pa3IMUHBIX YUEOHBIX
CUTyallMsX, a TakKe B peaJbHbIX JKU3HCHHBIX CHUTYyaIUsX, CBSI3aHHBIX C
ouosioruei. B mporpamMmme npenMeTHbIE pe3yabTaThl MPEACTaBICHBI MO TOJIaM
00yueHus.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOTO NpeamMera «buonorus» ¢ 10
Kjlacce NOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTUH B CUCTEME HAYIHOTO
3HaHUS €CTECTBEHHBIX HAYK, B (DOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-



Hay4YHOW KApTUHBI MHpPA U HAYYHOI'O MHUPOBO33PEHUS, O BKJIA/JE€ POCCHUICKUX U
3apyOeXHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OuoNOruu, (QGyHKIIMOHATIHLHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pELIECHUS KU3HEHHBIX 33/1a4;

YMEHHUE PaCKpbIBAaTh COAECPKAHUE OMOJOTMYECKUX TEPMUHOB U MOHSITHIA:
KU3Hb, KIETKA, OpraHu3M, MeTaboin3M (OOMEH BEIIEeCTB M IpeBpallleHue
SHEPruM), TOMEOCTa3 (CaMOperyJyslius), YPOBHEBas OpraHU3alUs >KUBBIX
CHUCTEM, CaMOBOCIPOMU3BEACHUE (penpomyKuus), HACJIEICTBEHHOCTb,
U3MEHUYNBOCTB, POCT U PA3BUTHUE;

YMEHHE H3JaraTb OHOJOTMYECKHE TEOpUM (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsI, LIEHTpaJibHAs JO0rMa MOJEKYyJsipHOW Ouosorum), 3axonsl (I
Menpens, T. Moprana, H. 1. BapuiioBa) u yueHus (0 HEHTpax MHOroo0pasus u
MIPOUCXOKICHUS KyJIbTYpHbIX pacTennil H. Y. BaBunosa), onpenensite rpaHuIlb]
UX MPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHHUE BIAJAETh METOJIAMHU HAYYHOTO IMO3HAHUS B OMOJIOTUU: HAOII0IEHUE
Y OMHMCAaHUE )KUBBIX CUCTEM, IPOLIECCOB U SIBJICHU, OpraHU3aLMs U IPOBEJCHUE
OMOJIOTUYECKOTO  AKCIEPUMEHTA,  BBIJBH)KEHHE  TUIIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXIY HCCIEAYEMbIMU BEIMYMHAMHU, OOBSICHEHHE MOJYYEHHBIX
PE3yNbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX MTOHATUN, TEOPUI U 3AKOHOB, YMEHUE
JIeJIaTh BBIBOJIbI HA OCHOBAHUY IIOJyYE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBIIEIATH CYIIECTBEHHBIE ITPU3HAKU BUPYCOB, KIETOK MPOKAPUOT
U DYKApUOT, OJAHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHA BEILECTB U MPEBPAILEHUS SHEPTUU B KIETKE, (POTOCHHTESA,
IUTACTUYECKOTO M JHEPreTUYEeCKOro OOMEHa, XeMOCHMHTE3a, MUTO03a, Meno3a,
OIUIOAOTBOPEHUS, PAa3MHOKEHHMSI, WHJMBHUIYAJIbHOTO pa3BUTUS OpraHU3Ma
(oHTOTEHER);

YMEHHUE MPUMEHSTD MOTYYEHHbIE 3HaHUA ISl O0BICHEHHS] OMOJIOTUYECKUX
IIPOLIECCOB U SIBJIEHUM, ISl IPUHATHS TPAKTUYECKUX PELIEHUHN B OBCEIHEBHOM
KU3HU C LEJIbI0 oOecriedeHus Oe30MacCHOCTH CBOErO 30POBbS U 310POBbS
OKPYXaIOIUX JIOJEH, COOJI0JEHUs HOPM TIPaMOTHOTO TIOBEJIEHUS B
OKpY>Karollled MPUPOAHON Cpelie, MIOHUMaHUuEe HEOOXOAMMOCTH UCHOIb30BaHUS
JOCTHUKEHUHW COBPEMEHHON OHMOJIOTMH M OMOTEXHOJOTHH JJIs PallMOHAIBLHOTO
IPUPOAOIIOIB30BAHNS;

YMEHHUE pellaTh 3JIEMEHTAPHBIE TE€HETUYECKHE 3aJadyd Ha MOHO- U
OUTHOPUIHOE CKpEIIMBAaHME, CLEIIEHHOE HAaclelOBaHUE, COCTABIISATH CXEMBbI
MOHOTHOPHAHOTO CKPEIIMBAHUS IS TPEACKA3aHUsl HACIEeI0OBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJHATH J1a00OpaTOpHBbIE U MpaKTUYECKue padoThl, COONIOAATD
paBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OLIEHMBaTh M MHTEPIPETHPOBATH HH(OOPMAIUIO
OMOJIOTUYECKOTO COJEpPKAHUsS, BKIIOUAIOIIYIO TICEBJIOHAYYHbIE 3HAHUA U3
pa3IMYHBIX HMCTOYHUKOB (CpeACTBa MaccoBOM MHGOPMALMKM, HAYYHO-



MOMYJISIPHBIE MaTePUAJIbl), STUIECKHAE aCTICKThI COBPEMEHHBIX HMCCIEAOBAaHUIN B
Ounonoruu, MeaUIMHE, OMOTEXHOJIOTHH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHUS,
0000111ast 6MoIOTHUECKYI0 HH(POPMAITHIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCTIOJb30BaTh TIOHATUHHBIN armapat OMOJIOTHH.

[IpenMeTHBIC pe3yNbTaThl OCBOCHHS yaeOHOTO npeameTa «buonorus» ¢ 11
Klacce TOJDKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUH O MECTE M pOJIA OMOJIOTHUHN B CHCTEME HAYIHOTO
3HaHUS C€CTECTBCHHBIX HayK, B (OPMHUPOBAHWUU COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTHUHBI MUpPA U HAYYHOTO MHUPOBO33PEHHS, O BKJIAJIE POCCHMCKUX U
3apyOeXHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OuoNoruu, (¢GyHKIIMOHATIHLHOU
IPaMOTHOCTH YeJIOBEKa ISl pEIICHUS )KU3HCHHBIX 3a/1a4;

YMEHHUE PaCKpPBIBATh COACPKAaHUE OMOJOTHYCCKUX TEPMUHOB U TIOHSITHMA:
BU/I, TOMYJISALIMS, TeHO(OH/T, SBOJIOIMS, IBHXKYIIHE CUIIBI ((PaKTOPHI) SBOJIOIIH,
MPHUCTIOCOOTICHHOCTh OPTaHN3MOB, BUI000pa30BaHue, SKOJIOTHIECKHE (PaKTOPHI,
DKOCHUCTEMa, TPOMAYICHTHI, KOHCYMEHTBI, PEAYLCHTHI, IIENU TUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;

yMEHHUE u3JaraTh OMOJIOTMYECKHE Teopuu (dBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETUYECKas TEOPHs DBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogpreBoro cxozactBa K. M. bapa, uepenoBanus riiaBHbIX HaNpaBJICHUA U
nyteit sBomonnu A. H. CeBeprioBa, yuerust o 6umocdepe B. M. Bepuanckoro),
OMpeEeNATh TPAHUIIBI KX TPUMEHUMOCTH K KMBBIM CHCTEMaM;

yMEHUE BJIa/IETh METOJJaMU HAYYHOT'O MTO3HAHUS B OMOJIOTUU: HAOIIOACHHUE
Y OTIMCaHUE )KUBBIX CUCTEM, TIPOIIECCOB U SBJICHUN, OpTaHU3AINSI M TIPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA, BBIIBIKCHHE  THUIIOTE3bI,  BBISBICHHC
3aBUCUMOCTH MEXIY HCCICAYyeMBIMH BEIMYMHAMH, OOBSICHECHUE TMOIYICHHBIX
PE3yNbTaTOB, UCITOIB30BAHHBIX HAYYHBIX MMOHATHN, TEOPUH U 3aKOHOB, YMEHHUE
JIenaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YJIbTaTOB;

YMEHUE BBIJCIATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OMOIOTHYCCKUX
O0OBEKTOB: BHJOB, TMOMYJSAIUNA, TPOIYIIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTeOLEHO30B M SKOCUCTEM, OCOOEHHOCTH MPOLECCOB: HACIEACTBEHHON
U3MEHYUBOCTH, €CTECTBEHHOTO 0TOOPa, BUI000pa30BaHuUs, TPUCITOCOOICHHOCTH
OpraHU3MOB, JEUCTBHS IKOJOTHYECKUX (DAaKTOPOB HA OPraHU3MBbI, MEpeHoca
BEIIECTB U TOTOKA JHEPTUM B DKOCUCTEMAX, AHTPOMOTEHHBIX M3MEHECHHH B
HKOCHUCTEMAax CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB M OMOTCOXMMHUYECKUX
IIUKJIOB B Omocdepe;

yYMEHHUE TTPUMEHSTH MTOJIYYCHHBIC 3HAHUS TSI O0BSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, JJIsl IPUHATUS IPAKTUYECKUX PELICHUUN B [IOBCEIHEBHOU
KU3HU C LIEJbI0 obOecriedeHus] OEe30MacCHOCTH CBOETO 370POBBSI U 3I0POBBS
OKPYXKAIOIIUX JIFOJCH, COOJIOMEHNsS HOPM TPaMOTHOTO TIOBEJCHUS B
OKpY’Karollel MpUpogHOM cpese, MOHUMMaHUe HEOOXOAUMOCTH UCTIOb30BaAHUS



JOCTUKEHUN COBPEMEHHOU ounonoruu U1 paLMOHAIBHOIO
MPUPOJONOIb30BAHHS;

YMEHHE pelaTh dIeMEHTapHbIE OMOJIOTUYECKHE 3a]Ja4l, COCTABIATH CXEMBI
MepeHOCca BEIIECTB U IHEPTUM B HKOCUCTEMAaX (LIeMH MUTaAHUS);

YMEHHUE BBIMIOJHATH J1a00paTOpHBbIE U MpaKTUYeCKue padoThl, COOIIOAATH
IpaBuiia Mpu padboTe ¢ y4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OILICHMBaTh W HMHTEPIPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO COJIEPKAHUsS, BKIIOUYAIOIIYIO TICEBJIOHAYYHbIE 3HAHUA U3
pPa3IMYHBIX HMCTOYHUKOB (CpeJCTBa MaccoBOMl uHGOpMAIMKM, HAy4YHO-
NOMyJISIpHBIE  MaTepuaybl), paccCMaTpUBaTh TJOOATBHBIE 3KOJOTMUYECKHE
po0JIeMbI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC IMHUCHMEHHBIE W YCTHBIE COOOIICHMUS,
0000111251 OMOJIOrMYECKYI0 MHPOPMAITUIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO
MCIIOJIb30BATh MOHATUHHBIN anmapat OMOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumenoBanue KoJsnyecTBO 4acoB
o/ A31CIIOB I TeM ” n DJIeKTpOHHbIe (LM (POBbIe)
P Bcero OHTPOILHBIC PaKTHIECKne o0pa3oBaTejibHbIE PecypChl
I MporpamMmMbl padoThbI padoThbI
bubmuorexa [JOK
1 buonorus kax Hayka 2 0.5 https://m.edso0.ru/7f41c292
5 JKuBble cCUCTEMBI U UX 1 bubmuorexa [JOK
OpraHu3aIus https://m.edso00.ru/7f41c292
3 XUMHUYECKUN COCTaB U 8 1 bubmuorexa [JOK
CTPOECHHUE KJICTKU https://m.edsoo.ru/7f41c292
4 JKuzHenesaTeabHOCTh v 1 bu6mmoteka [IOK
KJIETKU https://m.edso0.ru/7f41c292
P
5 1/112-113 I\I//III;E)KG:;:Hie 5 1 bubmorexa LIOK
JMBHIY https://m.edso00.ru/7f41c292
pa3BUTHE OPTraHU3MOB
6 | mmenamorns 8 15 brommorexa LTOK
' https://m.edso00.ru/7f41c292
OpraHU3MOB
7 Cenekiusi OpraHu3MOB. 3 1 bubnmnoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edso0o.ru/7f41¢c292
OBUIEE KOJIMYECTBO 34 2 4
YACOB I10 ITPOTPAMME
13



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

11 KIIACC

Haumenosanme KoJauyecTBO 4acoB
Ne A31E10B 1 TeM JuaexkTpoHHbIe (HU(pOBbHIE)
wn | P33A Beero KoHTpoJibHbIe IIpakTH4eckue 0GpazoBaTeIbHbIE PeCyPehl
NporpaMmMsbI padoThI padoThI
1 DBOJIIOLIMOHHAS 9 1 bu6mmoreka [IOK
ouoJorus https://m.edsoo.ru/7f41cc74
B
2 N 9 1 0.5 bubmmorexa [JOK
P ' https://m.edsoo.ru/7f41cc74
Ha 3emiie
3 Ool?ra;zfoMB;;I 5 1 bu6mmoreka [IOK
Py m https://m.edsoo.ru/7f41cc74
cpena
4 SKOO??OI;IIESZiiI/II/IC 9 bubmoreka [IOK
https://m.edsoo.ru/7f41cc74
CUCTCMBI
bu6mmoreka [IOK
5 PesepeHOe BpeMa 2 1 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOB I10 34 2 2.5
[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoJuuyecTBO 4acoB Jlara DJIeKTPOHHbBIE
n | Tema ypoka B KoHTpoJibHbIE IpakTHyeckue - undposbie
/ cero padoThI padoThI y o0pa3zoBaTeJbHbIe
1 pecypcsl
bubnuorexa [JOK
. BHONOITS. B CHCTEME . gttps://m.edsoo.ru/863e612
HayKk ﬁttps://m.edsoo.ru/863e632
a
MerTo/1b1 TO3HAHUS
JKUBOU ITPUPOJBI.
[TpakTuaeckast pabota No Bu6morexa LIOK
2 I cnossosanue 1 0.5 https://m.eds00.ru/863e612
pa3IMYHBIX METOJIOB MPHU >
U3YYCHUN 2
OMOJIOTUYECKHUX
00BEKTOBY
bubanoreka LIOK
3 buonoruseckne cucremsl, 1 https://m.edso00.ru/863e656
MPOIIECCHI U UX U3YYCHUE 4
XUMHUYECKUN COCTaB but6mmoreka [IOK
4 KkneTkd. Boga u 1 https://m.edso0.ru/863e674
MUHEpPATbHBIC COITU €
bubnunorexa LIOK
5 benku. Cocras u 1 https://m.edso0.ru/863e6b7
CTpOCHHE OEITKOB >
- but6mmoreka [IOK
6 DepmenThl 1 0.5 https://m.eds00.ru/863e6b7
OMOJIOTHYECKHE 9
13



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

KaTaJIn3aTOPBI.
JlaGopaTtopHnast pabota No
1 «3yuenue
KaTAJIMTUYECKON
AKTUBHOCTH (pEepPMEHTOB
(Ha mpuMepe aMHIIa3bl
WJIM KaTajia3bl)»

bubmnoreka IIOK
7 Yrnerogpl. JIunuast https://m.eds00.ru/863e687
0
HykienHoBbIe KHCIOTHI. bubmiorexa LIOK
8 https://m.eds00.ru/863e6d5
ATD c
HcTopus u metoasl bu6nuoreka [JOK
9 U3Y4YEHUS KIIETKHU. https://m.edsoo.ru/863e6e8
Kierounas Teopus 8
10 Knerka xak nenoctHas
JKHBasi CHCTEMa
Crpoenue
AYKapUOTHUYECKOMN
kieTku. JlabopaTopHas
pabota Ne 2 «3yuenue BuG 110K
noIMOTEeKa
11 CZE (T)ZEEI;{I K;SIE))I;HHX 05 https://m.eds00.ru/863e6ff0
P ’ N ' https://m.eds00.ru/863e716
rpubOB U OakTepuit mox c
MHKPOCKOTIOM Ha B
TOTOBBIX
MUKpOTIpernaparax u ux
OTIUCAHUE)»
12 OOMeH BelecTB WiIn bubnuorexa [JOK

METa00JIN3M

https://m.eds00.ru/863e766



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c

c

but6mmoreka [IOK

13 @orocunTes. https://m.edso0.ru/863e7c9
XeMOCUHTE3 8
but6mmoreka [IOK
14 DHepreTUYecKuii 0OMeH https://m.edso0o.ru/863e7aa
e
JKU3HEeHHBIN TIUKIT
KJIETKH. JleeHue KIeTKH.
Muros. JlabopaTopHas
pabota Ne 3 bubnmnoreka [HOK
15 «Habmronenue muros3a B 0.5 https://m.edso0.ru/863e7dc
KJIETKaX KOHYMKA 4
KOpEIKa JTyKa Ha
TOTOBBIX
MUKpOIIpEnapaTax»
16 KoHnTposabHas pabora
Bbuocuures Oenka.
Peakuust MmaTpuuHOTO bubmnorexa LLOK
17 https://m.edso0.ru/863e796
cuHTe3a. Tpancmsanus — o
onocuHTE3 OeNKa =
bubnunorexa LIOK
18 HexneToakie opMEr https://m.edso0.ru/863e754
JKAU3HU — BUPYCHI 0
but6mmoreka [IOK
19 DOpPMBI Pa3MHOKCHHS gttps://m.edsoo.ru/863e81b
OpraHusMoB ﬁttps://m.edsoo. ru/863e831
e
20 Meiios but6mmoreka [IOK

https://m.edso0.ru/863e7f4a



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

OO0pa3oBaHue U pa3BUTHE
HIOJIOBBIX KJIETOK.

Oniog0TBOPCHHUE.
Ha6o§aTop1§a;1 paborta Ne Enbmaorexa IIOK
21 0.5 https://m.eds00.ru/863e81b
4 «I3y4yeHue cTpoeHus 6
IOJIOBBIX KJIETOK Ha
TFOTOBBIX
MHUKpOIIpenaparax»
Bubnnoreka IIOK
22 MHBuyaibHOe https://m.edSO(])_.[ ru/863e843
pa3BUTHE OPraHU3MOB 6
['eneTnka — Hayka o bubnuorexa [IOK
23 HACJIeICTBEHHOCTH 1 https://m.edso0.ru/863e86f
W3MEHUYUBOCTH 2
3aKOHOMEPHOCTH
HacJIEJOBaHUS bu6nuorexa [IOK
24 MPU3HAKOB. https://m.eds00.ru/863e887
MonorubpuaHoe 8
CKpEIIMBAHHE
ATMOpUIHOE
ileeH_[EBfl[HI/Ie. 3akoH brbnnorexa LIOK
25 https://m.edso0.ru/863e89a
HE3aBHCHUMOTI0 4
HACJICIOBAHMsI IPU3HAKOB
CuenneHHoe
HacJIeJOBaHHE
[PHSHAKOB, bu6mmoreka [JOK
26 Jlabopatopuas pabota Ne 0.5 https://m.edso;I ru/863e8c6
5 «3y4yenune 0
pe3ynbTaToB N
MOHOTHOPHUIHOTO U
JTIUTHOPUTHOTO



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

CKpEIIUBaHUS Y
JP030(UIIBI HAa TOTOBBIX
MHUKpOIIpenapaTax

I'enetuxka noia.
Hacnenosanue

but6mmoreka [IOK

27 https://m.edso0.ru/863e8c6
MPU3HAKOB, CIICTVICHHBIX 0
C IOJIOM
MN3MEHUYNBOCTD.
Henacneacreennas
W3MEHYUBOCTb.
JlaGopaTtopnast pabota No
28 6. 3yuenue 05 bubnmnorexka HOK
MOAU(PUKAITMOHHON ' https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH,
MOCTPOEHNE
BapHAIIOHHOTO psAla U
BAPHUAIMOHHON KPUBON»
Hacnencreennasa
W3MEHYHBOCTb.
29 JlaGopaTtopHnast pabota No 05 bu6nuorexa [IOK
7. «AHanu3 MmyTanui y ' https://m.edsoo.ru/863e8efe
Jp030(¢UIIBI HA TOTOBBIX
MUKpOTpenaparax»
bubnunorexa LIOK
30 I'eHeTHKa yeloBEeKa https://m.edso0.ru/863e8d7
8
bubanoreka IJOK
31 Cenexuus Kax HayKa u https://m.edso;I ru/863e921
npoiiecc 4
30 MeToabl U TOCTHIKEHUS but6mmoreka [IOK

CEJIEKI[UU PACTCHHI 1

https://m.eds00.ru/863e921



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

SKUBOTHBIX 4
33 KoHTponbHas paboTa 1
bubnunorexa LIOK
34 buotexnonorua kax 1 https://m.edso0.ru/863e933
OTpaciib MMPOU3BOJICTBA 6
OBILIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KIIACC

Ne KosnuecTBo 4acoB Jara DJIeKTPOHHbIE
I Tema ypoka B KonTposabubie IIpakTuyeckue H3VUCHHS ungposbIe
/ cero padoThI padoTsI y o0pa3oBaTe/bHbIE
n pecypchl
DBOJIONUS U METOJIBI €€ bubnnorexa LIOK
1 1 https://m.edsoo.ru/863ea20
W3y4YeHUs e
HcTopus pa3BuTHs bu6nuoreka [JOK
2 MpeACTaBICHUIN 00 1 https://m.edso00.ru/863e957
SBOJIFOLINU 0
bubmnoreka IIOK
3 MukposBontonus 1 https://m.edsoo.ru/863e9cl
€
[Tomymanus kak
AJIIEeMEHTapHasl €IMHUIIA
BH/JIa ¥ SBOIIOIINH. bubanoreka LIOK
4 JlaGopaTtopHnast pabota No 1 0.5 https://m.eds00.ru/863e99c
1 «CpaBHEHME BUIOB 11O 6
MOP(OIIOTHIECKOMY
KPUTEPUIO»
JBroKy1ye cuiibl but6mmoreka [IOK
5 (ameMeHTapHbIe 1 https://m.edso0o.ru/863e9da
(bhakTOpbI) HBONIOIHIH 4
N bubmuoreka [{OK
6 Ecrectsenntii otoop u 1 https://m.edso0.ru/863e9ed
ero ¢GopMsl 0
Pe3ynpTaTel 3BOIIOLMH: BuGmmorexa IJOK
! TpHCTIOCOONEHHOCTS 1 0.5 https://m.edso0.ru/863e9fde
OpPraHU3MOB U
14



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

BHUJI000pa30BaHueE.
JlaGopaTtopHnast pabota No
2 «Onucanue
MPUCTIOCOOJICHHOCTH
opraHusma " e
OTHOCHUTEIILHOTO
XapakTepay

Hanpapnenus u nytu Bubmaorexa LIOK
8 P vt https://m.edsoo.ru/863e9c1
MaKpO3BOIIOIUU o
9 HeobOpartumocTs
HBOJIIOIIH
10 HcTopus xu3Hu Ha 3emiie
U METOJIbI € U3yUeHust
['umotessl bu6nuorexa [IOK
11 IIPOUCXO0KICHMS )KU3HU https://m.edsoo.ru/863ead5a
Ha 3emiie 6
PasBurtne xnu3nm Ha bu6nuorexa [IOK
12 | 3ewe mo spam u https://m.edso00.ru/863ea6b
rnepuoaam €
OCHOBHBIE 3TaMbI
IBOJTIOIUH
pPacTUTEIHHOTO U
’)KUBOTHOTO MHpA. bubnuotexa [JOK
13 | IIpaxrtuueckas pabora Ne 0.5 https://m.edso00.ru/863ea8b
1 «M3yuenune c
MCKOTMIaeMBIX OCTaTKOB
pacTeHHI 1 )KHUBOTHBIX B
KOJUTCKIIHSX)
14 CoBpeMeHHas cucTemMa bubmorexa LIOK

https://m.edso0.ru/863ea48



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e

OpTraHu4YCCKOro Mmupa

e

15

DBOITIOLNS YEIOBEKA

bubnunorexa LIOK
https://m.edsoo.ru/863eac?2

(aaTpormorenes) c
JBYOKyIIUE CHIIbI bubnuotexa [JOK
16 (paxropsr) https://m.edsoo.ru/863ead4
aHTPONOreHe3a 4
17 KoHTtposibHas pabota
OcHOBHBIE CTaIUU
SBOJIIOIIMY YEJIOBEKA. bubmnoreka IIOK
18 YenoBeueckue pacel U https://m.edsoo.ru/863eaea
[PUPOJIHBIE aJIalTalldK 2
YeloBeKa
Pe3epBHBIN ypOK.
O00011eHME 110 TEME
19 «Bo3HUKHOBEHUE U
pa3BUTHE KU3HHU HA
3emiie»
20 DKOJI0rus Kak HayKa
21 Cpenbl oOuTaHus u bubmuoreka [JOK
HKOJIOTHYECKUE (hAaKTOPbI https://m.edsoo.ru/863eafec
AOuoTtndeckue (HaxTopsl.
JlaGopatopHas pabota Ne
3. «Mopdonornyeckue
0COOCHHOCTH pacTeHUI bubmmnorexa [JOK
22 | w3 pa3HBIX MECT 0.5 https://m.eds00.ru/863eb10

o0OUTaHUS.
JlaGopaTtopHnast pabota No
4. «BnusiHue cBeTa Ha
POCT U pa3BUTHE

e



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e

YCPCHKOB KOJICYCa»

bubnunorexa LIOK
23 Buotnueckue dakropsrl https://m.edso0o.ru/863eb34
8
DKOJIOTHYECKHUE
XapaKTEePUCTUKU
MONYJISLIUH.
24 | TIlpaxTtmueckas padota Ne 0.5
2 «IloxcyéT MI0THOCTHU
MONYJISIANA Pa3HBIX
BHJIOB PACTCHUI
bubmuorexa [JOK
25 Coobmectra opraHH3MOB https://m.edso0.ru/863eb46
— OHOIIEHO3 3
bu6anoreka LIOK
26 IKOIOTHHECCKHE CHCTEMBI https://m.eds00.ru/863eb46
(9KOCHUCTEMBI) "
OcCHOBHBIC TTOKa3aTeIn
27 | Drorormucerue Bumiorexa LIOK
. https://m.edsoo.ru/863eb5fa
nupamuiel. CBolicTBa
skocucreM. Cykueccust
28 ITprpoiHbIE SKOCUCTEMBI
29 AHTpPONIOTE€HHBIE
YKOCHUCTEMBI
o but6mmorekxa [IOK
30 brocepa — rrobamsnas https://m.edso00.ru/863ebb5
DKOCHCTEMA 3eMIIH o
bubnunorexa LIOK
31 3axonomeprocTu https://m.edso0.ru/863ebd1
CYIIIECTBOBAHUSA

6



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

o6rocdepsl

YenoBeyecTBO B

32 o6uochepe 3eman 1
33 KoHnTtposbHas pabota 1
CocyiiecTBoBaHUE Eubmoreka LTOK
34 1 https://m.edsoo.ru/863ebal
MIPUPOJIBI M YEJIOBEYCCTBA e
OBIIEE KOJIMYECTBO 34 25
YACOB I10 ITPOTPAMME '



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

IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIBHOM

INPOI'PAMMUBI
10 KJTACC

Kox nposepsiemoro
pe3yJibTara

IIpoBepsiemble npeMeTHBIE Pe3yJIbTAThl 0CBOEHHUSI OCHOBHOI 00pa30BaTe/IbHOM NPOTrPaMMbI
cpeaHero o6uero oopazoBaHus

CdopmupoBaHHOCTH 3HAHUN O MECTE U POJIH OMOJIOTUU B CUCTEME HAYYHOTO 3HAHUS €CTCCTBCHHBIX HAYK,
B (hOpPMHUPOBAHHHM COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MHpa M HAy4HOTO MHPOBO33PEHHS; O
BKJIAJIC POCCUHCKUX U 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHWOJIOTHH; (YHKIIMOHATHHOU
IPaMOTHOCTH 4YeJIOBEKa JIJIsl pelIeHHs] )KU3HEHHBIX 3a]a4

VYMeHue pacKpbIBaTh COZIEp:KaHUE OMOJIOIMYECKMX TEPMHHOB U TOHATHUN: JKU3Hb, KJIETKAa, OpPraHu3M;
MeTabonu3M (0OMEH BELIECTB W IPEBPALLEHUE HHEPrHH), FOMEOCTa3 (camMOperylssuus), ypoBHEBas
OpraHu3aIys )KUBBIX CUCTEM, CAMOBOCIIPOU3BeIeHHE (PEPOAYKIHS ), HACIEICTBEHHOCTb, H3MEHYNBOCTb,
POCT U pa3BUTHE

YMenue wuznaratb OWOJIIOTMYECKHE TEOpUU (KJIETOYHAs, XpPOMOCOMHas, MyTaluoHHas), 3akoHbl (I
Mennens, T. Moprana, H.J. BaBunoBa) u yueHus (0 LEHTpax MHOrooOpasusi U NPOUCXOXKICHHS
KynbTypHbIX pacTeHuil H.M. BaBuiosa), onpenensiT rpaHuilbl KX TPUMEHUMOCTH K JKUBBIM CHCTEMaM

YMeHue BIaJeTh METOJaMU HAyYHOTO MO3HaHUs B OUosoruu (HaOJI0IeHHEe M OMMCAHUE )KUBBIX CHUCTEM,
MPOLIECCOB W SIBIICHUI; OpraHH3alus U TMPOBEACHHE OMOIOTHYECKOTO SKCIIEPUMEHTA, BBIABIKCHUE
TUTIOTE3bI; BBISBIICHUE 3aBUCHUMOCTH MEXIY HCCIEAyeMBbIMU BEIMYMHAMH, OOBSICHEHHE MOJIYYCHHBIX
pe3yabTaTOB, UCIOJIb30BAHHBIX HAyYHBIX MOHSTHI, TEOPUH M 3aKOHOB, YMEHHE JeJlaTh BBIBOJBI Ha
OCHOBAHHMH TMOJIYYCHHBIX PE3YyJIbTATOB)

yMeHI/Ie BBIJACIATH CYHICCTBCHHI)IG HpI/ISHaKI/I BI/IPYCOB, KJICTOK HpOKapI/IOT 158 3y1(apI/IOT, OOHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB; OCOOCHHOCTH TPOIIECCOB OOMEHa BEUICCTB W NPEBPAIICHUS SHEPTUU B
KJIeTKe, (DOTOCHHTE3a, IIACTUYECKOrO M DHEPreTHYeCKOro OoOMeHa, XEMOCHHTE3a, MHTO3a, Meiho3a,
OILJIOJIOTBOPEHMSI, PA3MHOKEHHSI, WHIWBUYAILHOTO Pa3BUTHsI OpraHn3Ma (OHTOTCHE3)

YMeHue MpUMEeHATh MOTyuYeHHbIE 3HAHUS A OOBSICHEHUs OMOJIOIMYECKHX MPOIECCOB M SIBICHUH, JUIs
MPUHATHUS IPAKTUYECKUX PELICHUN B MOBCEJHEBHOM KU3HU B LIESAX oOecredeHus: 6€30MacHOCTH CBOETO
3JI0POBbsI ¥ 3/I0POBbsI OKPYKAIOIIUX JIIOJICH, COOIIOCHUSI HOPM I'PAMOTHOTO MOBEICHHSI B OKPY)KAIOIIEH




MIPUPOJTHON cpejie; TOHUMAaHUuEe HeOOXOAUMOCTH UCTIONB30BAHUS TOCTHKEHUI COBPEMEHHOUN OMOJOTHY U
OMOTEXHOJIOTHH I PAIlMOHAIBHOTO MPUPOJIONIONE30BaAHUS

Vmenue peiiatb OSJIEMEHTAPHBIC T'CHCTUYCCKHE 3aaadud Ha MOHO- H ,Z[I/IFI/I6pI/II[HOG CKpCUIMBAHUC,
CICINVICHHOC HACICJOBAHUC, COCTABJIATH CXCMbI MOHOI‘I/I6pI/IIIHOF0 CKpCIIUMBaHUA IJid IPCACKAa3aHUsA
HACJICHOBAHUA ITPU3HAKOB Y OPIraHU3MOB

YMeHue BBIOIHATH Ja00paTOPHbIE M IpAaKTHYeCKHe paboThl, COOMIOIATh TPaBMIIa IPH PaboTe C yIEOHBIM
1 1a00paTOPHBIM 000PYAOBAHUEM

YMeHHne KpUTHYECKH OIICHHWBAaTh W HHTEPIPETUPOBATh HH(POPMAIUIO OHOJOTHYECKOTO COACpIKaHUs,
BKJIIOYAIOIYI0 IICEBJIOHAyYHble 3HAHMUA M3 pa3inyHbIX HcToyHMKOB (CMMU, HayuyHO-momynspHble
MaTepUabl); ITUYECKUE ACIIEKThl COBPEMEHHBIX UCCIIEOBAHHUM B OMOJIOTHUHU, METULIMHE, OMOTEXHOJIOTUU

10

VYMenne cosgaBaTh COOCTBEHHBIC IHCHMEHHBIE M YCTHBIE COOOILIEHUs, 0000mas OHOJIOTHYECKYIO
MH(OPMAaIHIO U3 HECKOJIbKUX MCTOYHUKOB, IPAMOTHO MCIOJIb30BATh MOHATUHHBIN anmnapar OMoJI0ruu

11 KITACC

Konx nposepsiemoro
pe3yjabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI OCBOEHUSI 0OCHOBHOI 00pPa30BaTeIbHOI MPOrpaMMbl
cpeaHero oouero 00pa3oBaHus

ChopMupoBaHHOCTb 3HAHUH O MeCTE M pOJIU OMOJIOTHH B CUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX HAYK,
B (hOpMHpPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MHpa M HAy4HOTO MHPOBO33pPEHHS; O
BKJIQIe POCCHUMCKHX U 3apyOeXHBIX Y4EHBIX-OMOJOTOB B pa3BUTHE OUOJIOTHH; (YHKIHOHATBHOMN
I'PaMOTHOCTH Y€JIOBEKa JIJIsl pelIeHHs] )KU3HEHHBIX 3a]a4

VYMenme PACKpPBIBATE COACPIKAHUC OHOJIOTHYECKHUX TEPMHUHOB U TOHSTHH: BU/, MOITYyJIALMA, FeHO(i)OH,Z[,
IBOJIFOLUS, ABHKYIIUE CHITBI ((DaKTOPBI) IBOIOILIUH, TIPHCIIOCOOIEHHOCTh OPIraHU3MOB, BHI000pa30BaHuE,
3KOJIOTUYECKHE (I)aKTOpI)I, OKOCHUCTEMA, MPOAYUCHTBI, KOHCYMCHTHI, PCAYUCHTHI, LCIHW I[MUTAHUA,
HKOJIOTHYECKasl MHpamuia, OMoreoeHos3, buocdepa

YMmeHue uznaratb OHOJOrHYecKre TeopuH (3BoiroroHHas Teopus Y. /lapBuHa, cHHTETHYECKas TEOPHS
ABOJTIOIINN), 3aKOHBI U 3aKOHOMEPHOCTH (3apoapieBoro cxonactsa K.M. bapa, uepenoBaHusi TiiaBHBIX
HanpasieHui u myteii sBomonuu A.H. CeseprioBa, yuenus o 6nocdepe B.W. Bepnazackoro), onpenensTs
TPAHMIIBI KX IPUMEHUMOCTH K )KMBBIM CHCTEMaM




YMeHue BiaieTh METOJJaMH HaAYYHOTO TIO3HAHUS B OMosIoruu (HaOII0IeHNE M OTIMCAHHE JKUBBIX CHUCTEM,
IIPOLIECCOB M SIBJICHUH; OpraHu3alysi U IpPOBEAEHUE OHOJOTHMYECKOro SKCIEPUMEHTA, BBIIBH)KEHUE
THIIOTE3bl; BBISBIICHHE 3aBHCHUMOCTH MEXIY HMCCIEIyeMbIMH BEIHMYMHAMHU, OOBSICHEHHE IMOIYYEHHBIX
pE3yJIbTaTOB, MCIOIb30BAaHHBIX HAY4YHBIX IIOHATHN, TEOPUH M 3aKOHOB; YMEHME Je€]aTh BBIBOIBI HA
OCHOBAHUU NOJYYEHHbBIX PE3YJILTATOB)

YMeHue BBIICTATh CYIICCTBEHHBIC MPU3HAKA CTPOCHHSI OMOJOTHYECKHX OOBEKTOB: BUIOB, MOIYISIIUH,
MPOAYIICHTOB, KOHCYMEHTOB, PEIYyIIEHTOB, OHOTICOIICHO30B M 3KOCUCTEM; OCOOCHHOCTH MPOIIECCOB
HACJIEACTBEHHON W3MEHUYMBOCTHU, €CTECTBEHHOTO OTOOpa, BHI000pa3oBaHUs, MPHUCIOCOOJICHHOCTH
OpPTraHU3MOB, JICHCTBHUS YKOJOTHUECKUX (PAaKTOPOB HA OPraHM3MBI, TIEPEHOCA BEUICCTB U TIOTOKA SHEPTUH B
IKOCUCTEMAaX, aHTPOIIOTCHHBIX U3MEHEHUH B YKOCHCTEMaX CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB U
OMOre0OXMMHYECKUX IIMKJIOB B Onochepe

YMeHue MpUMEHATh MOTy4YeHHbIE 3HAHUS AJI OOBSICHEHUS OMOJIOTMYECKMX IPOLIECCOB M SIBICHUH, JUIs
MPUHATHS IPAKTUYECKUX PEIICHUN B MOBCEAHEBHOM KM3HU B LEJIIX oOecrneueHus: 0€30MacCHOCTU CBOETrO
3JI0pOBbsI U 3/I0POBbsI OKPYXKAIOILUX JIIO/IeH, COOIIOICHUSI HOPM T'PAMOTHOT'O MOBEJCHHSI B OKPY)KAOLIEH
MIPUPOIHOM Cpejie; MOHUMAaHKUE HE0OX0IMMOCTH HCTIOIb30BaHUs JOCTHXKEHUN COBPEMEHHOM OMOIOTHH IS
palMOHAIBHOIO IPUPOLOIIOJIL30BAHUS

YMeHue pemath 31eMeHTapHble OMOJIOTMUECKUE 3ajaul, COCTaBIIATh CXEMBI IEPEHOCA BEILIECTB U SHEPTHH
B DKOCHCTEMaXx (LIeNH NUTaHMS])

YMeHue BBIOMHATE JJA0OpaTOpHbIE U IPAKTHYECKHUE paboThl, COOII0AaTh IpaBHiia MpU padoTe ¢ yueOHbIM
1 J1abOpaTOPHBIM 000PYAOBaHUEM

YMeHHe KpUTHYECKH OLIEHHWBAaTh W MHTEPIPETUPOBaTh HH(POPMALUIO OHOJIOIMYECKOrO CO/AEpIKaHUs,
BKJIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHHUS W3 pa3iuuHbiXx HcTouHMKOB (CMMU, HaydHO-TOMyNsipHBIE
MaTepHalibl); pacCCMaTPUBATh TJI00AIbHBIE YKOJOTMUYECKHE MPOOIeMbl COBPEMEHHOCTH, (POPMUPOBATH 110
OTHONICHHIO K HUM COOCTBEHHYIO MO3UIIHIO
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YMmenue cosnaBaTh COOCTBEHHbIE MHUCHMEHHBIE M YCTHBIE COOOIIEHUs, 0000mias OHWOJIOrMYECcKYIO
nH(OPMAIIHIO U3 HECKOJIBKUX NCTOYHUKOB, IPAMOTHO MCIOJIb30BATh MOHATUHHBIN anmnapar OMOoJI0Tuu




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KUIIACC
Kox IIpoBepsieMblii 3JIeMEHT COAePKAHUSA
1 buosorus xak Hayka
11 buonorus — Hayka o xuBoi npupoze. Posib Onosoruu B popMUpPOBAHUN COBPEMEHHOI Hay4HOH KapTHHBI Mupa. Cuctema
OMOJIOTHYECKUX HAYK
19 Metoapl TO3HaHMSA JKABOM TpuUpoabl (HAOIIONEHWE, OHKCIEPUMEHT, OIHMCAaHUE, HW3MEpEeHHe, KIACCHU(pHUKAIIHS,
MOJICJINPOBAaHNE, CTATUCTHYECKAsi 00paboTKa TaHHbIX)
2 JKuBble cucTeMbl M UX OpraHu3anus
2.1 JKusble cucremMsl (6MOCHUCTEMBI) KakK MpeaMeT u3ydenus ouonoruu. CBoicTBa OMOCHCTEM M UX pa3HOoOpasue
29 YpoBHM OpraHu3aluy OMOCUCTEM: MOJIEKYJIIPHO-TEHETUYECKHM, KII€TOUHBIN, OpraHN3MEHHbIH, HOMYISILIMOHHO-BUOBOM,
9KOCHCTEMHBIHN, OMOCEepHBIit
3 XHAMHYECKUI COCTAB U CTPOEHUE KIIETKH
31 XUMHUECKUH COCTaB KJIETKH. XHUMHYECKHE JIIEMEHTHI: MaKpOIJIEMEHTBl, MHUKPOIJIEeMEHTHl. Boja W MUHepalbHBIC
BeniecTBa. OyHKIMU BOJIbI U MUHEPAJIbHBIX BElIECTB B KieTke. [loaepxkanre 0cMOTHYECKOro OagaHca
benxu. CoctaB u cTpoeHHne 6eTKOB. AMUHOKHCIOTHI — MOHOMEpHI OekoB. HezamMeHnMble U 3aMeHUMbIe aMUHOKHCIIOTHI.
AMUHOKHCIIOTHBIN COCTaB. Y POBHU CTPYKTYPHI OSIIKOBOM MOJIEKYIHI (TIEpBUYHAS, BTOPHYHAS, TPETHYHAS M YETBEPTHIHAS
3.2 CTPYKTypa). XuMHUECKue cBoiicTBa 6enkoB. buonornyeckue GpyHKIUN OEIKOB.
®epMeHTHl — OMonoruyeckue karanuzatopbl. CTpoeHue (epMmMeHTa: aKTUBHBIM IEHTp, cyOcTpaTHas CHElU(UYHOCTD.
Kodepmentsl. Buramunsl. OTinunsi epMEHTOB OT HEOPraHWYECKUX KaTaIu3aTopoB
VYraeBoasl: MOHOCaxapuabl (TJI0K03a, pubo3a M Je30Kkcuprbo3a), Aucaxapusl (caxaposa, JIakTo3a) U MOJUcaxapuabl
33 (kpaxmaJi, TIIMKOTEH, 1eJUTI0I03a). bromornueckune pyHKIUN yriaeBOI0B.
Junuasl: TpUrIULEepUabl, ctepouibl, hocomunuasl. ['uapodunsHo-ruapododHbie cBoiicTBa. buonornueckue ¢pyHkuun
mumoB. CpaBHEHUE YTIIEBOJIOB, OCIKOB U JIMMTUIOB KaK UICTOYHHUKOB SHEPTHH
34 Hyxneunossie kucnotsl: JIHK u PHK. Hykieotunsr — MoHOMepsl HYKJIEHMHOBBIX KuciaoT. Ctpoenue u pynkuuu JHK.
Crpoenue u pynkiun PHK. AT®: ctpoenue u pyHkumu
3.5 utonorus — Hayka o kietke. Kinerounas Teopus. MeToibl H3y4eHUs KIETOK




3.6

Knerka kak nemnoctnas sxuBasi cuctema. OOmire npru3Haky KIETOK: 3aMKHYTasi Hapy)kHas MemOpana, monexynsl JIHK kax
IeHETUYECKUH anmnapar, CHCTeMa CHHTe3a Oelka

3.7

Tunsl KIIETOK: SyKapuoTHUecKas U nmpokapuotudeckas. OCOOEHHOCTH CTPOEHUS MPOKApUOTUYECKOM KieTku. Kierounas
cTeHka Oakrepuii. CTpoeHUE dyKapuoTHIecKOH KiieTKi. OCHOBHBIC OTIMYHS PACTUTEIBLHOM, )KUBOTHOM ¥ TPUOHON KIICTKH

3.8

[ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTEHKA, TJMKOKAIUMKC, ux (ynkumu. [lnazmatnyeckas memOpana, eé
coiictBa M yHkuun. [{utonnasma u e€ opranonpl. OMHOMEMOpaHHBIE OPTaHOWIBI KIETKU: SHIOIUIA3MAaTHYECKas CeTh
(BIIC), anmapat I'onbaxku, mu3zocomsl. [loayaBTOHOMHbBIE OpraHOUAb! KJIETKH: MUTOXOHJIPUH, TUIacTUbL. [Iporcxoxnenue
MHUTOXOHIpUH ¥ tuactul. Bunpsl mnactun. HememOpaHHbIe OpraHOUIBI KIICTKH: PUOOCOMBI, KIIETOUHBII IEHTpP, PECHUYKH,
KryTHKH. DYHKIMY OPraHoMI0B KJIeTKU. BrimoueHus

3.9

Anpo — perymsaTopHblii HeHTp KieTku. CTpoeHue siapa: siaepHas 000J04YKa, KapuoIjia3Ma, XpOMAaTHH, SAPBIIIKO.
XpOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKC

H(I/ISHGI[CHTCJ'IBHOCTB KIJIICTKH

4.1

OOMeH BeliecTB, UM METab0IM3M. ACCUMILIALINSA (TIJIACTUYECKUNA OOMEH) U TUCCUMUIISIIINS (SHEPTeTUYECKUI 0OMeH) —
JIB€ CTOPOHBI €AMHOrO Ipolecca merabonu3ma. Tumsl oOMeHa BewiecTB: aBTOTPOQHBIM U rerepoTpodHbIid. Poib
(bepMeHTOB B OOMEHE BEIIECTB M MTPEBPAIIEHNH SHEPTHH B KIJIETKE

4.2

®dortocuntes. CreToBas v TeMHOBas (ha3wl poTocunTe3a. Peakiuu porocunresa. IhPpexkTuBHOCTD HOTOCUHTE3A. 3HAUCHHE
¢doTtocuHTe3a JUId KM3HM Ha 3emue. BnusHue ycnoBuil cpeapl Ha (POTOCHMHTE3 M CHOCOOBI TOBBIIIEHUS €ro
MPOJIYKTUBHOCTHU Y KYIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCUHTE3UPYIoIne 0akTeprun. 3HAaUeHHEe XEMOCHHTEe3a JIJIs )KM3HU Ha 3emiie

4.3

DHepreTudecknii 0OMeH B KIIeTKe. PaciierieHrne BelecTB, BbIACIEHNUE H aKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. DTallbl
sHepreTudeckoro oomena. ['mukomms. Bpokenuwe u ero Buapl. KucimopomHoe OKHCICHHE, WIH KJICTOYHOE JBIXaHUE.
D PeKTUBHOCTH HIHEPTETHUECKOTO OOMEHa

4.4

Peakiiun matpuunoro cuntesa. I'enerndeckas nndopmarus u JIHK. Peanuszauus renernyeckoit nHGOpMaLuu B KIETKE.
I'enernueckuit xon u ero cpoictBa. Tpanckpunuus — Marpuunblii cuHTe3 PHK. Tpancnauus — O6mocunTe3 Oenka.
Kopauposanue amuHokucioT. Posib pubocom B GuocuHTe3€e Oeka

4.5

Hexnerounslie ¢hopmbl xku3Hu — BUpYCHL. VicTopust oTkpbiTHs BUpycoB (/.M. BanOBckmit). OcOOEHHOCTH CTPOEHUS U
KU3HEIeSATeIbHOCTU BUpycoB. bakrepuodaru. bonesnu pacteHuid, )KUBOTHBIX U YeJIOBEKAa, BBI3BIBAEMBbIE BUpPYCaMHU.
Bupyc ummynonedunura yenoseka (BUY) — Bo3Oymutens CIIM/la. IlpodumakTiuka pacrnpoCTpaHEHHsS BHPYCHBIX
3a0oseBaHuI




Pa3sMHOXEHUE ¥ MHAUBUYAIbHOE PA3BUTHE OPraHU3MOB

5.1

Krnerounsnii muki, Wiav >KU3HEHHBIH 1UKN KieTku. MuTepdaza m muto3. Ilpomecchl, mpoTekaromme B uHTEpdase.
Perumukaruss — peaknus marpuuHoro cuHTeza JIHK. Crtpoenme xpomocoM. XpOMOCOMHBIH HAaOOp — KapHOTHII.
JIMIIJIOUAHBIA M TalIOWJHBIA XPOMOCOMHBIE HaOOphl. Xpomatuibl. LluTonmormvyeckue OCHOBBI PA3MHOXKEHHUS U
VHJIMBU1yaJIBHOTO Pa3BUTHUSI OPTaHU3MOB.

Henenue xknetku — Muto3. Craguu murosa. IIpoueccel, mpoucxosniye Ha pa3HbIX CTaAusaX MHUTO3a. buonornueckuii
CMBICJI MUTO3a

5.2

CDOpMLI Pa3MHOKCHUA OPTraHU3MOB! 0ecI10JI0€ U IT0JI0BOE. Bunagsr 0Oecrnoyoro Pa3MHOXKCHUA: ACJTICHUC HAIBOC, IIOUKOBAHUC
OJHO- W MHOI'OKJICTOYHBIX, CHOpOO6paSOBaHI/Ie, BCICTATUBHOC PA3MHOKXCHHUC. I/ICKyCCTBeHHOG KJIOHUPOBAHUC
OpraHnu3MoB, €Iro 3HAYCHUC I CCICKIIUN

5.3

[TonoBoe pa3MHOXKEHUE, €r0 OTJIIMYHUS OT OECIOIOrO.
Metios. Ctaguu meiiosa. [Iponecchl, mpoucxoasiue Ha cTaausx Merio3a. [lopenenne xpomocom B Meiiosze. Kpoccunrosep.
buonoruyeckuii cMbIcn 1 3HaU€HHE Meiio3a

5.4

I'amerorenes — mporecc 00pa30BaHUS TMOJNOBBIX KIETOK Yy XUBOTHBIX. [10JIOBBIE »Kene3bl: CEMEHHUKU U SUYHHKH.
OO0pa3oBanue W Pa3BUTHUE IMOJOBBIX KJIETOK — raMer (CrepmaTo3ouj], SUIIEKJIETKa) — CIIEPMATOTeHE3 M OOTCHES3.
Oco0eHHOCTH CTPOESHHUS SIMIIEKJIETOK U criepmaTo3onoB. OmiogorBopenue. [lapreHorenes

5.5

NuauBuayanbHoe pa3BuTue (OHTOTEeHE3). DMOpHOHAIbHOE pa3BUTHE (AMOpHOreHe3). DTanbl SMOPHOHATBHOTO PA3BUTHS
y TIO03BOHOYHBIX JKMBOTHBIX: JpoOJeHHe, racTpyisuus, opraHoreHe3. [loctamOpuoHanbHOe pa3Butue. Turmbsl
MOCTAMOPHUOHAIBHOTO PA3BUTHUSA: TIPSIMOE, HETIPsIMOE (IMYMHOYHOE). BrusiHue cpenbl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI,
CIOCOOHBIE BBI3BIBATh BPOXKIAEHHBIE YPOJICTBA.

Poct u pazsutue pactenuii. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHHE CEMEHH, CTaIUN Pa3BUTH

HacnencTBeHHOCTh M H3MEHUUBOCTD OpTraHn3MOB

6.1

[IpenMer u 3amaum reHeTHKU. McTopus pa3BUTUS T€HETHKU. BKIaa pocCHUCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
TeHETUKH. MeTOoJbl TeHEeTUKH (THOPUIOIOTHYECKHH, ITUTOTEHETUYECKHH, MOJEKYIsIpHO-rTeHeTnYeckuii). OCHOBHBIC
TEHETUYECKHE NMOHATHS. | eHeTnuecKas CUMBOJIMKA, HCII0JIb3yEMasl B CXEMaX CKpElMBaHUMI

6.2

3aKOHOMEPHOCTH HacleI0BaHMs NPU3HAKOB, ycTaHOBIeHHbIe I'. Menaenem. MoHOrHOpHIHOE CKpeIIMBaHUE. 3aKOH
eanHooOpa3usi TMOPUIOB MEpBOro MokosieHus. [IpaBuno noMuHUpOBaHUS. 3aKOH pacUIEIUIEeHUs MPU3HAKOB. ['unoresa
yuCTOTHI rameT. [1o1HOE U HENOJIHOE TOMUHUPOBAHUE.




JuruOpugHoe ckpelmuBaHuE. 3aKOH HE3aBUCHUMOTO HAclieJOBaHUsS MpU3HAKOB. LluToreHernyeckue OCHOBBI
JAUTHOPHIHOTO CKPELIMBaHUS. AHAIM3UPYIOIIee CKpeliBaHue. VICronb30BaHue aHATU3UPYIOIIEr0 CKPEIIUBAHUS IS
OIIpeJIeJIeHUs] TEHOTHUIA 0COOU

6.3

CuemienHoe HacnefoBaHue mnpu3HakoB. Pabora T. Moprana mo cuerjieHHOMY HacleqoBaHUIO TreHoB. Hapyiienue
CIICTJIEHUSI TEHOB B Pe3yJIbTaTe KPOCCHHIOBEpa. XpOMOCOMHAs TEOPHsI HACIEACTBEHHOCTH. | eHeTHYecKue KapThl.
I'enernka mnosa. XpOMOCOMHOE ONIpENEIEHHE T0ja. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI. ['OoMoramerHole u
rereporaMeTHbIe opranu3mbl. HacriejoBanue npu3HakoB, CHETICHHBIX C MTOJIOM

6.4

W3meHunBOCTb. Buapl M3MEHUMBOCTH: HEHACIEACTBEHHAs M HAclEACTBEHHas. Poib cpenbl B HEHACIEICTBEHHOU
W3MEHYMBOCTH. XapaKTePUCTUKAa MOAN(UKAMOHHOW HM3MEHYMBOCTH. BapuanmyoHHBIA psSa ¥ BapuallOHHAs KPHUBAs.
Hopma peaknum npusHaka. KoimdecTBEeHHbIE M KadyeCTBEHHbBIE MPU3HAKM M HMX HopMa peakuuu. CBolicTBa
MOIM(UKATOHHONH H3MEHYHBOCTH

6.5

HacneacrBennas, niam reHOTUNIMYECKAs], U3MEHYMBOCTh. KoMOMHATHBHAS M3MEHYMBOCTH. Mei03 U MOJIOBOM MpoIecc —
OCHOBa KOMOWHATHBHON M3MEHUMBOCTH. MyTallMoOHHas W3MEHUUMBOCTh. Kiaccudukanus MyTanui: TEHHbIE
XPOMOCOMHBIE€, TeHOMHBIE. HacToTa M MpUYUHBI MyTanuid. MyrareHHbie (aKkTOpbl. 3aKOH TOMOJIOTHYECKUX DPSJIOB B
HacjieacTBeHHOM n3MeHunBoctyd H.M. BaBunosa

6.6

I'enetuka yenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJbI T€HETHKH UEIOBEKA: F€HEATOTHUYECKUH, OJIM3HEI[OBBIH,
LUTOT€HETUYECKUH, OMOXMUMHUYECKHUH, MoJeKylsipHo-reHeTuueckuil. CoBpeMEHHOEe  OIpe/eleHHe  T[eHOTHUIA!
MOJIHOTEHOMHOE CEKBEHHPOBAaHHE, T€HOTHUMHpPOBaHME, B TOM uucie ¢ mnomouipio [I[[P-ananuza. HacnenctBeHHbie
3a00J1eBaHUs YEJIOBEKA: TeHHbIE 00J1€3HU, OOJIE3HM C HACIIEICTBEHHON MTPEAPACIIOIOKEHHOCTHIO, XPOMOCOMHEIE O0JIE3HHU.
ComaTnueckue M TeHepaTUBHbIE MyTanuu. [IpuHOUIB 340pOBOTO 00pa3a KU3HU, AMATHOCTUKH, MPO(PHUIAKTUKH H
JICYEHUsl TeHEeTHYecKuX Ooyie3HeW. MennKo-reHeTH4eckoe KOHCYJIbTHpOBaHME. 3HAUE€HHWE MEIMLMHCKONW T€HETHUKU B
MIPEIOTBPAILIICHUH M JICYCHUU TeHeTUYECKUX 3a00JIeBaHUI YeTTOBEKa

CCJ’ICKHI/ISI OpTaHHU3MOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuusi Kak Hayka M IIpoLEcC. 3apoKJIEHUE celneKuuu M gomectukauus. Yuenune H.M. BaBunoBa o meHrtpax
MIPOUCXOXKACHUS U MHOroo0Opasus KyJIbTYpPHBIX pacTeHui. LIeHTpbl MpOMCXOXKAEHUS IOMAaIlHUX >KUBOTHBIX. Copr,
1I0pOJa, IITaMM

7.2

CoBpeMeHHBIE METO/IbI CENIEKIINH. MacCOBBI U WHANBUIYATbHBIA OTOOPHI B CENEKIIMHA PACTEHUH U KUBOTHBIX. OIleHKa
IKCTepbepa. bn3KkopoACTBEHHOE CKpeIuBaHue — MHOpUAWHT. Ynctas nunus. CKkpelmuBaHue YUCThIX JUHUN. ['eTeposuc,
win tubpunHas cuna. HepoacTtBeHHoe ckpemuBanue — ayrOpuamer. OtmanéHHas ruOpuam3anus U e€ YCIeXu.




HcKycCTBEHHBI MyTareHe3 M MOJIYYEHUE TMOJHUIUIOMIOB. JIOCTMIKEHHMS CENEeKUMU pPACTEHUM, JKUBOTHBIX H
MHUKPOOPraHU3MOB

7.3

buorexHonoruss kak oOTpaciib NPOU3BOACTBA. ['€HHAas HWHXKEHepHus. OTambl co3maHus pekomOuHantHOM JIHK u
TPaHCTeHHBIX Opranu3MoB. Kiierounas unxenepus. Kiuetounsle KyJabTypsl. MUKPOKIOHAIBHOE PA3MHOKEHNUE PACTCHUM.
KnonupoBanue BbICOKONPOAYKTUBHBIX CENBCKOXO3SIICTBEHHBIX OPTaHU3MOB. DKOJIOTUYECKUE U ITHYECKHE MPOOIEMBI.
I'MO — reneTnuecky MOAU(PUIMPOBAHHBIE OPTAHU3MBI

11 KITACC

Kox

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

1

DBOIIIOIMOHHAST OMOIOTHS

11

DOBOJIIOLIMOHHAS TEOPHUs U €€ MECTO B OMOJIOTUH.

Ceugerenscta 3Bomonuu. IlaneoHromorndeckue: MOCIeN0BAaTEIbHOCTh IOSABICHHUS BUAOB B MAJCOHTOJIOIMUECKOU
JeronucH, nepexoansie (Gopmbl. buoreorpaduueckue: cxoncTBo M paznuuue ¢ayH U (GIop MaTepuKkoB U OCTPOBOB.
OMOpPHOIOrHYECKHEe: CXOACTBA U PA3IUYUS SMOPHOHOB Pa3HBIX BUOB MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE:
TOMOJIOTHYHBIE, AaHAJOrMYHble, PYJUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH ¥ OCHOBHBIX METa00JIMYECKUX MTyTEeH Y BCEX OpraHu3MOB

1.2

OodonionHast Teopust Y. [lapsuna. [Ipennocsuiku BOZHUKHOBEHUS JapBUHU3MA. JIBHKYIIINE CHUITBI YBOJIFOIIUU BUIOB 110
JlapBuHy (M30BITOYHOE Pa3MHOXKEHHE MPH OTPaHUYCHHOCTH PECypCOB, HEOMpelel€HHas H3MEHYMBOCTh, OOphrOa 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN 0TOOD)

13

Cunrernueckas Teopus somonuu (CTO) u ocHOBHBIE €€ nonoxenus. Mukpossotonus. [lonynsauus kak eaAuHNIIa BUA
Y HBOJIIOLINU

14

JBmwxyue cuibl ((pakTopbl) HBOIIOLMKM BUIOB B MpHpoe. MyTallMOHHBINA Npolecc 1 KOMOMHATUBHAST U3MEHYHBOCTD.
[TonynsimmonHble BOJHBI U Jpeiid renoB. M3onsuus um murpanus. EcrecTBeHHBIH 0TOOp — Hampapistomuid ¢GakTop
HBOIOLNHU. POPMBI €CTECTBEHHOT'O 0TOOPA.

[IpucnocoOaeHHOCTh OPTaHU3MOB KaK pe3ysbTaT 3Bostonuu. [Ipumeps! npucnocobienuil y opranu3mMoB. Apomop¢do3bl 1
U0 aNTaLH.

Bun u BunoobpazoBanue. Kpurepun Bujga. OcHoBHbIE (hopMbl BUI000pa30BaHusl: reorpaduyeckoe, SKOJIOrHIecKoe

1.5

Maxkpososmonusi. Dopmbl 3BoIONUE: GUIeTHYeCcKas, TMBEPreHTHAsl, KOHBEpreHTHas, NapajuleabHasi U He0OpaTUMOCTh

Bo3HHKHOBEHUE U pa3BUTHE JKM3HU HA 3eMIIE




2.1

JloHay4HbIe TIPEACTABICHUS O 3apOKICHUH KU3HU. HaydHble THIIOTe3bl BOBHUKHOBEHUS KU3HU Ha 3emJie: abuoreHes u
naHcnepMus. XMMHUYECKast HBOJIIOLHS. DKCIIEPUMEHTAIILHOE ITOATBEPKICHNE XUMUYECKOH 3Boronnu. HavansHble sTansl
ouonornyeckoil »Bomrormu. ['nnoreza PHK-mupa. IlepBoie kinetku u ux somonus. GopMHUpPOBaHUE OCHOBHBIX T'PYIIII
JKUBBIX OPraHU3MOB

2.2

PazuTue xu3nu Ha 3emiie 1o 3pam u nepuoaam. Karapxeil. Apxeiickas u nporepo3orickas 3psbl. [laneo3oiickas 3pa u eé
NIEPUOJIBI: KEMOPHUICKHH, OPIOBUKCKUH, CHITYPUICKHA, T1€BOHCKHI, KAMEHHOYTOJIbHBIN, IEPMCKHA. Me3o30iickas spa u
€€ Mepuo/Ibl: TPUACOBBIH, FOPCKHI, MEIOBOM.

KaitHo3oiickasg 3pa M €€ NEepHOAbl: NAJIEOICHOBBIM, HEOTCHOBBIM, AHTPOIIOICHOBBIA. XapaKTEpHUCTHKA KIMMATa H
reoJIornyeckux nporeccoB. OCHOBHBIE ATAIlbl 3BOIOLMU PACTUTENIBHOTO U )KUBOTHOTO MHpa. ApoMop(ho3bl Y pacTeHHH
1 KMBOTHBIX. [losIBIIeHUE, paciBET U BBIMUPAHUE I'PYHI )KUBBIX OPraHU3MOB

2.3

Cucrema OpTraHU4YCCKOIro Mrupa Kak OTpaKCHUC 3BOJIIOLIUH. OCHOBHBIC CUCTEMATUYCCKHUE T'pYyHIibl OpraHu3MOB

2.4

DBOJIIOLMS YeNIOBEKAa. AHTPOMNOJIOTHsS Kak Hayka. Pa3Burue mnpeicTaBieHUN O MPOUCXOXKIACHUH 4eToBeKa. MeTomabl
W3y4yeHus aHTpornoreHe3a. CXoACTBa U pa3IMuUsl YEJIOBEKA U KUBOTHBIX. CHCTEMaTUYECKOE MOJI0KEHHUE YEIOBEKa.
JIBroxymue cuisl (hakTopsl) aHTpornoreHesza. HacnencrBeHHass ”3MEHUMBOCTh UM €CTECTBEHHBIN 0TOOp. OOIIECTBEHHBIN
00pa3 >KM3HU, U3TOTOBIEHUE OPYAHI TPYy/Ja, MBIILIICHUE, PEYb

2.5

OCHOBHBIE CTaJUU U BETBU DBOJIIOLIMY YEJIOBEKA: aBCTPAJIONNTEKH, YenoBek ymenslil, Yenosek npssmoxoasmui, Yenosek
HeaHjaepTanbckuii, YenmoBek pasyMmHbiil. Haxonku uHCKomaeMbIX OCTAaHKOB, BpEMsl CyIIECTBOBaHUS, o001acTh
pacrpocTpaHeHHsl, 00bEM I'OJIOBHOIO MO3ra, 00pa3 >KU3HHU, OpyAus

2.6

Yenoeueckue pacsl. OCHOBHBIE OOJIBIINME pachl: €BporieonIHas (eBpa3uiickas), Herpo-aBCTpalouaHas (IKBaTOpHalbHas),
MOHTOJIOHIHAS (a3MaTCKO-aMepuKaHcKas). YepTsl MpucrnocoOIeHHOCTH MPeICTaBUTENEH YeIOBEUECKUX pac K YCIOBUSAM
cyniectBoBanusl. EqHCcTBO yenoBeueckux pac. Kputuka pacuzma

Opranu3Mbl 1 OKpyKarouasi cpefa

3.1

OKoJlorus Kak HayKa. 3&[[8.‘-11/1 U pa3aciibl 3KOJIOTHUH. MeToasl 3KOJOTMYECKHUX MCCIIeIOBaHUIA. DKOJIOTHYECKOE
MHPOBO33PCHUC. Cpe)IBI obuTanus OpPTraHM3MOB: BOJIHAs, HA3CMHO-BO3JyIIIHAsA, TIOYBCHHASA, BHYTPHOPraHU3MCHHAA

3.2

OKOJIOTUYECKHE (I)aKTOpBI. Knaccn@mxaunﬂ 9KOJOTUYCCKUX (I)aKTOpOBI a6I/IOTI/I‘{CCKI/IC, OHMOTHYCCKUE U AHTPOIIOTCHHEIC.
HeﬁCTBHC OKOJOTHMYCCKHX (I)aKTopOB Ha OPraHU3MEbIL

3.3

AOGuoTtndeckue GpakToOpbl: CBET, TEMIIEpaTypa, BIaxXHOCTh. DoTonepuoausm. [IpucnocobieHus opraHnu3MoB K JEHCTBHUIO
abuotnuecknx (akTopoB. bruonornyeckne puTMel




3.4

buotnueckue akropel. Buabl OMOTHYECKHUX B3aMMOACHCTBHUI: KOHKYPEHIIHMS, XUITHUYECTBO, MAPA3UTU3M, MYTYaJIN3M,
KOMMEHCAIU3M  (HaxJ1eOHMYEeCTBO, KBapTUPAHTCTBO), aMEHCAIM3M, HeWTpanu3M. 3HaueHHe  OMOTHYECKHX
B3aMMOJICHCTBHII JIJIs1 CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOJHBIX COOOLIECTBAX

3.5

OKOJIOTUYECKHE XapPaKTCPUCTUKU  MOITYJIAINH. OCHOBHBIC ITOKa3aTeIIH nomyjadauquu: 4YUCICHHOCTb, IINIOTHOCTD,
POXKIAACMOCTE, CMCPTHOCTD, ITPUPOCT, MUT'pALIHSL. I[I/IHaMI/IKa YHUCJICHHOCTHU MMONYJIIIHUH U eé PEryJAnusg

COO6H_I€CTB3 N 3KOJIOTHYECCKUEC CUCTEMBI

4.1

Coo0r1ecTBo opranu3mMoB — OuorneHo3. CTpyKTypbl OMOIIEHO3a: BUOBAsl, IPOCTPAHCTBEHHAs, Tpouueckas (MHUILIEeBas).
Bunbl-nomuaanTtel. CBsi3M B OMOLIEHO3E

4.2

Okonoruueckue cucreMsl (skocuctembl). [lonsTue o0 skocucreme n OGuoreoneHo3e. OyHKIMOHAIBHBIE KOMIIOHEHTBI
9KOCHUCTEMBI: MPOAYLIEHThl, KOHCYMEHTBI, penyleHThl. KpyroBopoT BelIECTB M IOTOK 3SHEPrMH B 3KOCHCTEME.
Tpoduueckue (mumeBbie) ypoBHU 3KocucTeMbl. [InmieBbie nenu u cet. OCHOBHBIE MTOKA3aTeNM YKOCUCTEMBL: OMoMacca,
IPOAYKIHS. DKOJIOIMYECKHE MUPaMMJIbl: MPOIYKIMH, YUCIEHHOCTH, OuoMacchl. CBONMCTBA 3KOCHCTEM: YCTOMUUBOCTD,
caMmoperyisnus, pazsurue. Cykueccus

4.3

[Ipupoanbie 3K0cHCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCHCTEMA XBOMHOIO WJIM IIIMPOKOJIMCTBEHHOTO Jieca.
AHTpOINIOTeHHbIE 3KOCHCTEMBI. ATpPO3KOCHUCTEMBI. YpOosKkocucTeMbl. buosnorndyeckoe M XO03sAHCTBEHHOE 3HAUYEHUE
arpo3KOCUCTEM U YpOOIKOCHUCTEM.

bropaznoobpazue kak GpakTop ycToiuuBocTH 3kocucTeM. CoxpaHeHHe OMOJIOTHYECKOT0 pa3Hoo0pa3us Ha 3emiie

4.4

Yuenne B.U. Bepnanckoro o 6uoctepe. ['panuiisl, coctaB u cTpykTypa 0uocdepsl. JKuBoe BemecTBo u ero (yHKIUH.
Ocobennoctu Ouocepsl Kak T00aTbHON dKocUCTeMbl. JIMHAMUYECKOe paBHOBecHE M oOpaTHas CBs3b B Ouocdepe.
KpyroBopoTs! BemiecTB 1 OMOre0XUMUYECKUE ITUKIIBI DIEMEHTOB (YTIepoa, a30Ta). 30HAIBHOCTh Ouocdepbl. OCHOBHBIE
OMOMBI CyIIN

4.5

YenoseuecTBO B Onocdepe 3emiin. AHTpONOreHHbIe U3MeHeHUs B Ouocdepe. I modanbHbIe 3K0I0rnYecKre MpoOIeMbl.
OcHoBa palMOHAIBLHOTO YIPABJICHUS MPUPOAHBIMU PECYpCaMU M UX UCMOJIb30BaHUE. JIOCTHXKEHHsI OMOJIOTUN U OXpaHa
IIPUPOABI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. buonorus, 10 knacc/ Ilaceunnk B.B., Kamenckuit A.A., PyoroB A.M. u
npyrue/ Ilom pen. Ilaceunuka B.B., AknuoHepHoe o0OIIECTBO
«3natensctBO «IIpocBenienue»

2. buonorus, 11 kmacc/ Ilaceunuk B. B., Kamenckuit A. A., Py61ioB A. M. u
np. / Ilox pen. Ilaceunuka B. B., AkuuonepHoe oomectBo «M3aaTenbcTBO
«ITpocsenienue»

METOINYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1). Cymatoxus C. B., EpmakoBa A. C., ®omuna T. T. .buosnorus.
Meroaunueckue pekomenaanuu. 10 — 11 kmaccsl.

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1) ITpoext «Bcs 61osiorvs» — yHUKaNbHBINA pECypc, B KOTOPOM COOpaHbI CTaThH,
Hay4YHO-TIOMYJISIPHBbIE MaTEpHAIIbl, TEMATHYECKUE 0030pbl, JIEKIIUU SKCIEPTOB U
HOCJIEIHUE HOBOCTU U3 00JIacTU OMOJOrMueckux Hayk. Lluronorus, skosiorus,
MeAMILIMHA, OOTaHWKA, TEHETUKA, 300JI0THs, OOTaHMKa — BCEro JHIIb 4YacThb
MHTEPECHENIIINX TEM, KOTOPBIE €CTh HA IIPOEKTE.

2). Atnac anaromuu uesnoBeka. Ha caitte comepkarcs 3D-uimoctparum,
nopoOHbIE CXEMbl W H300pa)KeHUs, a Takke OOIIMPHBIE CIPABOYHBIC
MaTepuaibl, coAepXkallue NOJHYI HH(OpMalHUI0 O (QYHKIMOHUPOBAHUU
YEJIOBEYECKUX OPTaHOB.
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