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INOACHUTEJIBHAS 3AIINCKA

[Ipu pa3zpaboTke mporpaMMbl MO OHOJOTHH TEOPETUUYECKYIO OCHOBY JUISl OIPEICICHUS
MOIXO0J0B K (opMHUpoBaHUIO cojepx)aHus ydeOHoro mnpeamera «buonorus» cocraBuiu:
koHuenryaibHbie nonoxkeHus OI'OC COO o B3auMOOOYCIIOBJIGHHOCTH IIEJICH, COJEpKAHUSA,
pe3ysbTaToB 00y4eHUs W TPEeOOBAHUN K YPOBHIO MOATOTOBKH BBITYCKHHUKOB, MOJOXEHHS 00
o0IMX LEeNsIX M MPUHIUNAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMbl CPETHETO
obuiero obpazoBanusi B Poccuiickoit @enepanyiu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e€ 3HAYCHUWU B TIO3HAHWH XUBOW MPHUPOABI M OOECIEYCHHH CYIIECTBOBAHUS YEIOBEYECKOTO
obmiectBa. CoriaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpPEIeIeHbl OCHOBHbBIE (DYHKIUU MPOrPAMMBbI
1o OMOJIOTUH U €€ CTPYKTYpa.

[IporpamMma o 6uonoruu 1aéT NpeacTaBiIeHUe O 1eNAx, 00 oluiei crpateruu o0y4eHus,
BOCIIUTAHUS ¥ PAa3BUTUS OOYyYarOIIMXCS CpeacTBaMu y4yeOHoro mnpeamera «buomorws,
omnpezenseT o0sg3aTeNbHOE TNPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpYy, paclpeleieHHue 0
paszienaM M TemaMm, PEKOMEHIYEeMYIO MOCIIEeI0BATEIbHOCTh M3YUYEHHUs Y4eOHOro marepuaia ¢
y4E€TOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JTIOTUKH 00pa3oBaTeIbLHOrO Mpollecca,
BO3PACTHBIX OCOOCHHOCTEH 00yYarOIuXCs.

B mporpamme mo OuONOTMH TakkKe YYHUTHIBAIOTCA TpeOOBaHHS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANPEJIMETHBIM M TPEIMETHBIM pe3yJibTaTaM OO0y4YeHHS B (OPMHUPOBAHUHU
OCHOBHBIX BH/IOB Y4eOHO-TI03HABATEIbHON IEATEIbHOCTH/yUeOHBIX ACHCTBUI 00yUaroIuXcs Mo
OCBOCHHIO COJICPKAHUS OMOJIOrMYECKOT0 00pa30BaHuUs.

B mporpamme mo Ouonoruu (10-11 kmaccel, 6a30BbIli ypOBEHb) peaii30BaH MPHUHIIUII
MPEEMCTBEHHOCTH B HW3y4Ye€HUHU Owuojoruu, Onarojmapss 4YemMy B HEH MpOCMaTpUBAETCS
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHH, CBSI3aHHBIX C (POPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PCHHUS, IICHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
MPEJCTaBICHU O 3J0pPOBOM 00pa3e >KM3HU U OEpeKHBIM OTHOIIEHHEM K OKpYKarolen
npupoaHoii cpene. IlodTomMy Hapsiay ¢ H3ydeHHEM OOIMIEOMOJIOTHYECKHX TEOPHMA, a TaKke
3HaHWUI O CTPOEHUH KUBBIX CHCTEM PA3HOTO PAaHTa U CYIIHOCTU OCHOBHBIX MPOTEKAIOIINX B HUX
MPOIIECCOB B TMporpaMMe IO OWOJOTHH YACJICHO BHHMAaHUE WCIIOIb30BAHUIO TOIYYECHHBIX
3HaHWI B TOBCETHEBHOM KM3HU JJISl PEIICHUs MPUKJIAJHBIX 3a7a4, B TOM YHCIe: TPOQUIaKTUKA
HACJIEJCTBEHHBIX  3a00JICBaHUN  YEJIOBEKa, MEIUKO-TEHETUYECKOr0  KOHCYJIbTHPOBAHMSI,
000CHOBaHHUS HKOJIOTUYECKHU IIeIeCO00pa3HOro MOBEACHHS B OKPYXKAIOIIe MPHUPOAHOM cpele,
aHaJM3a BIMSHUS XO3AWCTBEHHOM JESITEIIPHOCTH YEJOBEKa HAa COCTOSHHUE TPHUPOIHBIX W
MCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHHUMAHMS K MPUKIATHON HAMpaBIEHHOCTH Y4eOHOTO
npeaMmeTra «bUonoruss» MPOJUKTOBAHO HEOOXOJIMMOCTHIO OOECTICUCHMs YCIOBHM ISl peleHUs
OJIHOM M3 aKTyalbHBIX 33/1a4 MIKOJIFHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpeanoiaraet
dbopMHupoBaHKEe y OOYyYarONIUXCS CIIOCOOHOCTH aJanTHUPOBATHCS K M3MEHEHHSM JIMHAMHYHO
Pa3BUBAIOIIIETOCS COBPEMEHHOTO MHPA.

buonorus Ha ypoBHe cpenHero obmiero oOpa3oBaHHs 3aHMMaeT BaxHoe mecTto. OHa
obecrieunBaeT (GopMUpOBaHHE y OOYYAIOIMIMXCS TPEACTABICHUN O HAy4YHOW KapTHHE MUpA,
pacmmpsieT 1 0000I1aeT 3HaHUSI O )KHBOUW MPHUPOJIE, €€ OTINYUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHMW3aIllMil M OHBOJIOLHU, CO3MaET YCIOBHUS JUISA: TO3HAHUS 3aKOHOB JKUBOH MPUPOIBI,
dopMupoBanusg (YyHKIMOHAJIBLHOW TPaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M Oe3omacHoro odpasa
YKU3HU, IKOJIOTUYECKOTO MBIIIJIEHHS, [IGHHOCTHOTO OTHOIICHHUS K KUBOU MPHUPOJIE U YETIOBEKY.

Bonpimoe 3HavueHwe OWONOTHS WMEET TaKXKe IS PEHICHUS BOCHUTATENBHBIX U
Pa3BUBAIOIINX 33/1a4 CPEAHEro o0Iero oopazoBaHus, colanu3anuu odyyaronmxes. M3ydenue
Oouosoruun obecrieunBaeT YCIIOBHS TUTST (dbopMUpOBaHUS HWHTEIICKTYJTbHBIX,
KOMMYHHKAITMOHHBIX U HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYJIBTYpBI, CIIOCOOCTBYET
WHTETpaIMi OWOJIOTHYECKUX 3HAHUHN C TPEJCTABIICHUSAMU W3 JIPYTUX YYEOHBIX MPEIMETOB, B
YacTHOCTH, (pu3uku, Xumun U reorpadun. HasBaHHBIE MONOKEHHS O TIPeTHA3HAYECHUH Y4EOHOTO
npeamera «buosorusy cocTaBUIM  OCHOBY ISl OMpEIEICHHS TOAXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHIO €TO COACPIKAHUS, TTPEJICTABICHHOTO B IPOrpaMMe 10 OMOJIOTHH.




OT10op conmepkanust yueOHoro npeamera «bruonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH
C MO3UIUI KyJIbTYpPOCOOOPA3HOTo MOAX0/1a, B COOTBETCTBUU C KOTOPHIM O0YUaIOIIUECs AOTKHbI
OCBOUTH 3HAHUS W YMEHHS, 3HAYMMbIC TSI (POPMUPOBAHHS OOIIECH KYJIBTYphI, ONMPEACISIONUe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’Kalolllel MNpUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM KHM3HU U MPAKTUYECKOU JesTebHOCTH. Oco00e MeCTO B ATOW CHCTEME 3HAHUN
3aHUMAIOT 3JIEMEHTHl COJIEpP’KaHus, KOTOphIE CIyKaT OCHOBOM g  (QOpMHUpOBaHUS
IPEJICTaBICHU O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHUHE MHpa U LEHHOCTHBIX
OpHUEHTAIUIX JUYHOCTH, CIOCOOCTBYIOLIUX I'YMaHU3alUH OMOJIOTHYECKOT0 00pa30BaHusl.

CTpyKTypHpOBaHHE COJIepKaHusl y4eOHOro maTepuana B IporpaMMe MO OHOJIOTHUH
OCYILECTBIICHO C y4ETOM MPHUOPUTETHOTO 3HAUCHUS 3HAHWN 00 OTIMYUTENILHBIX OCOOCHHOCTSIX
JKUBOM TpUPOIBI, O €€ YpOBHEBOI OpraHu3ali U HBOJIOLUU. B COOTBETCTBHHM C ATUM B
CTPYKType ydeOHoro mpenmera «buosorus BbIIEIEHBI CIEAyIOIINE COIEpKaTeIbHbIE JTHHUM:
«buonorus kak Hayka. MeToabl Hay4yHOro mo3HaHus», «Kierka kak Ouonoruyeckas CUCTeMay,
«Opranusm kak Omosnoruyeckas cuctema», «CucrteMa u MHOroo0pasue OpraHu4ecKoro MHUpay,
«OBOIIOLIUS )KUBOH MPUPOABD), « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTY.

Henbp u3yuenus yuebHoro mnpeamera «buosiorus» Ha 0a30BOM ypOBHE — OBJIAJICHUE
00y4JalImMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIIOJIb30BaTh 3TH 3HAHMS JUIsl TPAMOTHBIX JACHCTBUMN B
OTHOIIEHUH OOBEKTOB )KMBOW MIPUPOJIBI U PEIICHUS PA3IUYHBIX KU3HEHHBIX MTPOOIIEM.

JHoctuxenue uenu usydeHus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE
o0ecreunBaeTcs pelieHrueM CIeAYIOMUX 3a1ay:

OCBOEHHE O00yYarolMMHCS CUCTEMbl 3HAHUN O OHOJIOTUYECKUX TEOPUSIX, YUCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, THIOTE3aX, MpaBWiIaX, CIYXKAIIMX OCHOBOW sl (opMHUpOBaHUS
IPEJICTAaBICHU O €CTECTBEHHO-HAy4YHOM KapTUHE MHpa, O METOAAaX HAy4YHOI'O I103HaHUf,
CTPOEHUHM, MHOTOOOpa3HMH U OCOOCHHOCTSX MKHUBBIX CHCTEM pPa3HOTO YpPOBHS OpTaHU3AllNU,
BBIJIAIOITUXCS] OTKPBITUAX U COBPEMEHHBIX MCCIICIOBAHUIX B OUOJIOTHH;

dbopMupoBaHue y oOydaroluxcs MO3HABATENIbHBIX, MHTEJUIEKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH B IpOLIECCEe aHAINM3a JAaHHBIX O MYTSIX Pa3BUTHS B OMOJOTMH HAay4HBIX B3IJISIOB,
UJEeN ¥ MOJIX0/I0B K U3YUYEHHUIO )KMBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3alUu;

CTaHOBJICHHE Yy oOOydwarommxcs oOmed KyiabTypbl, (YHKIMOHAIBHOM TIpaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHUS OKPYXKAIOIIET0 MUpPA JKUBOW MPUPOABI Ha
OCHOBAHUU 3HAHHWM U OMBITA, MTOJTYYEHHBIX MTPU U3YUCHUH OHOJIOTUH;

dbopMupoBaHue y OOydaroUMXcs YMEHUW HIUTIOCTPUPOBATH 3HAYCHHE OMOIOTHYECKHX
3HAHUW B TMPAKTUYECKON [EATETbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIUHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTU;

BOCHHUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH TO3HAHMSI YEJIOBEKOM >KMBON IPHUPOBI,
HEO00X0UMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOEHHUS STHUECKUX HOPM MPHU MPOBEICHUU
OMOJOTUYECKUX UCCIIEJOBAHUI;

OCO3HaHWE LIEHHOCTH OMOJIOTMYECKUX 3HAHUU ISl TIOBBIIICHHS YPOBHS SKOJIOTHYECKON
KYJBTYPBI, 1J1s1 GOPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHHE TPHOOPETEHHBIX 3HAHWN M YMEHUN B TIOBCEHEBHOM JKU3HH JJIsl OLEHKU
MOCNEACTBUM CBOEH NeATeNbHOCTH MO OTHOIIEHHIO K OKpY’Karoulell cpene, COOCTBEHHOMY
3/10pOBbI0, 000OCHOBAHME U COOIIOICHHE Mep NMPO(PUIAKTUKH 3a00JI€BaHUMA.

B cucreme cpemgnero oOmero oopazoBaHusi yueOHBIN npeameT «buosorusy, nydaeMblit
Ha 6a30BOM YpOBHE, SIBIISIETCS 0053aTEIbHBIM YUCOHBIM TIPEIMETOM.

JIst u3ydyeHust OMooruu Ha 6a30BOM YPOBHE CpPEHETO 001Iero 00pa3oBaHusl OTBOJAUTCS
68 vacoB: B 10 kmacce — 34 yaca (1 gac B Henento), B 11 kiacce — 34 vaca (1 gac B Hezento).

COJAEP)KAHUE OBYYEHUA




10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak nayka. CBs3b OMOJOTHHU C OOIICCTBEHHBIMHU, TEXHHUYECKUMHU U APYTUMHU
€CTECTBCHHBIMU HayKamu, (uiiocoduel, 3TUKOW, ICTETUKOW W mpaBoM. Ponbs Ouonoruu B
(GhopMUPOBaHUN COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CUcTeMa OMOJIOTUYECKUX HAYK.

Mertoapl TO3HAHMSI )KUBOU MPUPOIbI (HAOI0IEHNE, DKCIIEPUMEHT, OIMCAaHUE, U3MEPEHHE,
KJaccuukanms, MOJASITHMPOBAHUE, CTATUCTUYECKAss 00pabOTKa JaHHBIX).

JdemoHcTpaumnu:

Hoptpetst: Y. HJapun, I'. Mennens, H. K. Konbuos, J[xx. Yorcon nu ®@. Kpuk.

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

JlabopaTopHble U NpaKTH4YecKne padoThbi:

[Mpaktuueckass pabora Ne 1. «Mcnonp3oBaHWE pa3TUYHBIX METOJOB MPH H3YUYCHHH
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. ’KuBble cCcTeMBbI H X OpPraHU3aIui.

Xusbie cuctembl (OMOCHCTEMBI) Kak HpeaMeT u3ydeHus Ouonoruu. OTiIMuYue >KUBBIX
CHUCTEM OT HEOPTaHHUYECKOU MPUPOIBI.

CpoiicTBa OuocucTeM W WX pa3zHooOpa3ue. YPOBHHM OpraHu3alud OHOCHCTEM:
MOJIEKYJIIPHBIA,  KJIETOYHBIM,  TKAHEBbIA, OPraHM3MEHHBIM,  MOIMYJSALHOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumnu:

Tabmunbl ¥ cxembl: «OCHOBHBIE NPU3HAKH XU3HW», «YPOBHU OPraHHM3allUUd KHUBOM
MIPUPOJIBI».

O6opynosanue: Moaens Monekynbsl JJHK.

Tema 3. XumMHuYecKHUii cOCTaB U CTPOEHME KJIETKH.

XVMMHUYECKUH  COCTaB  KJIETKM.  XMMHYECKHME  DJEMEHTBI:  MaKpPOdIJIEMEHTHI,
MHUKpO3JeMEeHTHI. Bosia 1 MUHEpabHbIE BEIIECTBA.

@yHKIIMM BOJIBI M MUHEpAJIbHBIX BeUIECTB B KieTke. [lopmep:kaHne OCMOTHUYECKOTO
OanaHca.

benxu. Coctas u crpoeHue 0enkoB. AMHUHOKHUCIIOTBI — MOHOMEpHI OenkoB. He3ameHumbie
U 3aMEHHUMble AMMHOKHCIOTHI. AMHHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYphl O€IKOBOM
MOJIEKYJIbl (TIepBUYHAs, BTOpPUYHAS, TPETHUYHAs M YETBEPTHYHAS CTPYKTypa). XHUMHYECKUE
cBoMcTBa OenKkoB. buonornyeckue GyHKIMU OEITKOB.

depMmeHTHl — Ouonormueckue karanuzaropel. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamuubl. Omiauuuss  (EepMEHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MoHOcaxapuibl (TJIOKO3a, pubo3a U Je30Kkcupubo3a), aucaxapuibl
(caxaposa, JakTo3a) M IoJUcaxapuabl (Kpaxmals, TJIMKOIeH, LeJIon03a). buonornyeckue
(GYHKIIUH yTIIEBO/IOB.

Jlumuapl:  Tpurnmuuepuasl, Gocomunuabl, crepoussl. [uapodmibHO-THIPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynkuuu aunuaoB. CpaBHEHHE YTIIEBOJOB, OEIKOB U JUIHA0B Kak
VCTOYHUKOB DHEPIHH.

Hyxnennossie kucnorel: JIHK 1 PHK. Hykneotnasl — MOHOMEpBI HyKJIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crtpoenne u ¢ynxnuun PHK. Buast PHK. AT®: crpoenue u
GbyHKIIH.

[uronmorusa — Hayka o kierke. Kiertounas Teopust — npumep B3aUMOJECHCTBUS HIEH U
(GakToOB B HAYYHOM MO3HAHUHU. MEeTO bl U3YUEHUS KIETKH.




Krerka kak nenoctHas xuBasi cucrema. O01Iue npu3Haky KJIETOK: 3aMKHYTasi Hapy>KHas
MeMOpana, monekyibl [JHK kak renernueckuii ammapar, cuctema CHHTE3a Oeka.

Tunsl KIETOK: 3yKapuoTHyecKas U Ipokapuorhueckas. (OcoOEHHOCTH CTpPOEHUs
MIPOKapUOTUUYECKON KIeTKU. KieTounas crenka 6akrepuii. CTpoeHHE DyKapUOTHIYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KIJIETOYHAS CTEHKA, MIMKOKAIHUKC, UX (PYHKIIHH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa W (QyHKIuH. lluTormmasmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kinetku: JI1C, anmapat [Nonbmxu, muzocomsl. [lomyaBTOHOMHBIC
OpraHou/bl KJIETKH: MHUTOXOHJpPUH, IUIacTUibl. [IpoucxoxkaeHne MHUTOXOHAPUN U IUIACTHI.
Bunbr mactua. HememOpaHnHbie OpraHOUIbI KIIETKUA: PUOOCOMBI, KIIETOYHBIN IEHTP, IEHTPHOJIH,
PECHUYKH, KIyTUKH. DyHKIIMM OPraHonI0B KJIETKU. BritoueHus.

Snpo — perynsaTopHblil neHTp KieTku. CTpoeHue sapa: sjepHas 000J04Ka, Kapuora3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumnu:

IToprpetel: A. JleBenryk, P.I'yk, T.IlIBann, M. llIneinen, P. Bupxos, [Ix. Yotcos,
®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

[uarpammbl: «PacnpeneneHue XUMHUYECKMX OSJIEMEHTOB B HEXKHBOW TMPUPOIELY,
«PacnpeeneHre XuMUYECKUX AJIEMEHTOB B )KMUBOU IPUPOJIEN.

Tabmuuer u cxemer: «Ilepuoanyeckas Tabnuia XUMHUYECKHX 3JeMEHTOB», «CTpoeHue
MOJIEKYJIbI BOJbI», «bruocunres 6enka», «CTpoeHne Monekyisl 6enka», «Ctpoenue gpepmeHTay,
«Hyxneunossie kuciotel. JJHK», «Ctpoenne monekynsl ATDy», «CtpoeHne 3yKapruoTUIeCKOn
KJIeTKN», «CTpoeHue MKUBOTHOU KieTkn», «CTpoeHHe pacTUTENbHOW KiIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», « CTpOCHUE Apa KIETKN», «YTIEBOABD, «JIMIUABI.

O6opyoBaHue: CBETOBOM MHUKPOCKOI, O0OpYyIOBaHHE Ui MPOBEACHUS HAOIIOJACHUM,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIPEIapaThl PACTUTEIbHBIX, KUBOTHBIX M OaKTEepUaTbHBIX
KJIETOK.

JlaGopaTopHble U IPaKTHYeCKHE PadOThI:

JlaboparopHast pabota Ne 1. «M3yueHne KaTaIUTUYECKOW aKTUBHOCTU (pepMEeHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaboparopHass pabota Ne 2. «M3ydyeHue cCTpoeHHUs KIETOK pacTEHUl, >KUBOTHBIX H
OakTepuil o1 MUKPOCKOIIOM Ha TOTOBBIX MHKpPOTIpENiapaTax U UX OMHCAHUE.

Tema 4. ’KusHe1eATEJIbHOCTh KJICTKH.

OOmeH BemiecTB, WM MeTabOIM3M. AccuMWIIIMS  (TUIACTUYECKHM OOMEeH) U
JTUCCUMUIIALINSA (PHEpreTuuecKuit 00OMeH) — IB€ CTOPOHBI €IMHOTO Tpolecca Metabonusma. Ponb
3aKOHOB COXPAHEHHUs BEILECTB M SHEPTrUU B IOHUMaHUU MeTabosIn3Ma.

Tunbsl oOMeHa BemiecTB: aBTOTPO(HBIN U rerepoTpodHbIil. Poiabs dhepmeHToB B 00MeHe
BEIIIECTB U MIPEBPAIICHUHN YHEPTUU B KIIETKE.

®orocunte3. CmetoBas u TemMHOBas ¢a3bl (orocunre3a. Peakumu doTocuHTE3A.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUYCHUE (POTOCHHTE3a /IS KU3HH Ha 3emuie. Briusaune ycnoBuit
cpensl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PAaCTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYoIIHe OakTepun. 3HAYCHHE XEMOCHWHTE3a JJIs KU3HH Ha
3emie.

DOHepreTu4yeckuii oOMEH B  KieTke. PacmieruieHne BemecTB, BBIJCICHHE U
AKKyMYJIMPOBAHHE SHEPTUHU B KJIETKE. DTallbl JHEPreTHYecKoro ooMeHna. [ mukonus. bpoxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopunupoBanre. IPPEKTUBHOCT IHEPTETUIECKOTO OOMEHA.

Peakniun wmatpuunoro cuHTe3a. ['enermueckas wundopmamus u JHK. Peamuzamms
TeHeTUYECKON HH(popMaIu B KieTke. ['eHeTuuecKkuid KoJ M ero CBOMCTBA. TpaHCKpHUMIHS —
matpuuHblii cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Jrtansl TpaHciasuuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oerka.




Hexnerounsle ¢opmbl ku3Hu — BHUpychl. Mcropus otkpeitusi BupycoB (/.
. BanoBckuit). OcoOEHHOCTH CTPOCHUS M JKM3HEHHOTO IHMKJIA BUPYCOB. baktepuodaru.
Bone3nu pacTeHwuii, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMBIC BHpycaMu. Bupyc nMMmyHoedunTa
yenoBeka (BUY) — Bo3Oynutens CIIMla. OOpaTHas TpaHCKpHUIIIMS, peBepTaza M HHTETpasa.
[TpodunakTrka pacnpocTpaHEHUS BUPYCHBIX 3a00ICBAHUIA.

JdemoHcTpaumnu:

Hoptpetsr: H. K. Konsuos, J. U. UBanosckuit, K. A. Tumupsizes.

Tabmuiet  w cxembl: «Tumbl  nutanusa», «Merabonusm», «MUTOXOHIPHS,
«DHepreTndeckuii oomMen», «Xmnopormiact», «Dorocunres», «Ctpoenne JIHK», «Ctpoenue u
¢yHkunonupoBanue reHa», «Cunres Oenka», «[eHetmueckuit  kom», «Bupyce»,
«baktepuodarn», «Ctpoenune u ku3HeHHbIM 1mka Bupyca CIINIa, ©Oaxrepuodaray,
«Pennukanus JJHK».

Ob6opynoBanue: moaenu-ammukanuu «Y npoenne JJHK u tpanckpunuumsy», «buocunres
oenka», «CTpoeHHE KIETKN», Mojienb cTpyKTypsl JJHK.

Tema 5. PasMHOKeHMe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounblii nuki, WM SKU3HEHHBIM MK Kiuetku. WHTepdasza m mmro3. Ilpomeccsl,
nporekaromue B untepdasze. Permmukanus — peaknus marpuunoro cunteza JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapuoOTHUIl. JMIIOWIHBIMN W TarIOWAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIWBUIYATbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne kierku — muto3. Craguum murosa. Ilpouecchl, mpoucxoisdiiue Ha pa3HbIX
CTagusaX MUTO3a. brojiorudaeckuii CMBICI MATO3A.

[IporpamMmmupyemMas rubenb KJISTKH — allonTo3.

@opMbI  pa3MHOKEHHSI OpPraHU3MOB: Oecrojioe u T1oyioBoe. Buasl  Gecronoro
Pa3MHOXKEHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETre€TaTUBHOE pa3MHOXKEeHUE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €ro 3HAUCHHUE IS
CEJIEKLIUH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYUS OT OECIOIOrO.

Metiio3. Craguu meito3a. Ilpomeccsl, npoucxoisdiue Ha ctagusx Menosa. IloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronaornyeckuii CMbIC M 3HaYEHUE MEN03a.

I'amerorenes — mporecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y )KUBOTHBIX. [10JIOBBIE XKene3bl:
CeMEHHUKHU U simyHuKH. OOpa3oBaHME W Pa3BUTHE TOJIOBBIX KJIETOK — raMeTr (CrepmMaTo30H,
AilIeKIIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOCHHOCTH CTPOCHHS SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NnnuBuayanpHoe pa3Butue (OHTOTEHE3). DOMOpHOHANIBbHOE pa3BUTHE (IMOPHOTEHE3).
Ortanbl SMOPUOHAIIBHOTO PAa3BUTHUS Yy TO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHUE, TacTpysIus,
opranorenes. [ToctamOproHanbHOe pa3BUTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHUS: MPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHMe cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pazButue pacrennii. OHTOreHe3 HBETKOBOIO pACTEHHUS: CTPOCHUE CEMEHU, CTaIUN
pa3BUTHSL.

JdemoHcTpaumnu:

Tabauiet u cxembl: «DOpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «JIBOMHOE OILIIOIOTBOPEHHUE Y
IIBETKOBBIX pacTeHui», «BereratnBHOe pa3MHOXKEHHWE pacTeHUi», «JleleHne KIeTKu
OakTepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBD», «KIeTOUHBIN UK,
«Pemmkanus JJHK», «Murtos», «Meios», «lIpsmoe u Henpsimoe pa3Butue», «l'ameTorenes y
MJIEKOMUTAIOIINX U YeNloBeKa», «OCHOBHBIE CTa U OHTOTEHE3a.

O6opyoBaHKe: MHUKPOCKON, MHKpompenaparsl «CrnepMaTro30uabl MIIEKOMUTAIOLIET0»,
«Sinexnerka miekonuTarouero», «KapuokuHes B KJIETKax KOpeIIKa JyKa», MarHUTHas
Moaenb-anukamnus «Jlenenue knetkn», monens JIHK, Mmoxens MetadazHoit XpOMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:




Jlabopatophas padora Ne 3. «HabmoieHre MUTO3a B KJISTKaX KOHUMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKPOTIpEIaparaxy.

JlaboparopHass pabora Ne4. «M3yueHHe CTpOCHHS TIOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOIIpenapaTax».

Tema 6. HaciiencTBeHHOCTh M H3MEHYMBOCTH OPTaHM3MOB.

[Ipeamer u 3amaum reHetuku. Mcropuss pa3BuTHs TeHETHMKUA. Ponb muTosnoruu u
SMOPHUOJIOTHH B CTAHOBJICHUH TeHETUKU. BKian poccuiickux u 3apyOexHbIX YUEHBIX B pa3BUTHE
reHeTuku. Meroasl TeHeTHKU (THOPUIOJOTUYECKHUM, LHUTOICHETHYECKUM, MOJICKYJISIPHO-
reHetuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTndyeckasi CHMBOJIMKA, UCTIOJIb3yeMasl B
CXEMax CKpEIIMBaHHI.

3aKOHOMEPHOCTH  HACIENOBaHUs  IPU3HAKOB,  YyCTaHOBJEHHble ['. MeHnnenem.
MonorubpuaHoe CKpenuBanue. 3aKOH eIUHO00pa3usi THOPUIOB MEPBOTO MOKOIeHUs. [IpaBuio
JOMUHUPOBaHUA. 3aKOH paculeruieHusl npu3HakoB. ['mnore3a uncrtorel ramer. Ilomnoe u
HEIOJIHOE JOMUHUPOBAHHE.

JlurubpugHoe CKpelmMBaHHE. 3aKOH HE3aBUCHMOTO  HACJEIOBAaHUS  MPU3HAKOB.
[[uToreHeTHYECKHEe OCHOBBI JUTHOPHIHOTO CKPEIIMBAHUSA. AHAIM3UPYIONIEe CKPCIIUBAHHUE.
Hcnonp30BaHne aHATM3UPYIOIIETO CKPEIIMBAHMS [IJIsl ONIPEIeIICHHsI TEHOTUIIA OCOOU.

CuennieHHoe HacienoBaHue npusHakoB. Pabora T.MopraHa 1o CHEIUIEHHOMY
Hacje10BaHMI0 TeHoB. HapylieHue cuenyiennsi reHOB B pe3yjibTaTe KPOCCUHIOBEpa.

XpOMOCOMHas TEOPHS HACIEICTBEHHOCTH. | eHeTHYeCKrEe KapThI.

I'eneTuka nmomna. XpoMOCOMHOE OIpEAEIEHHE MM0a. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTHsie M rereporaMeTHbie opraHu3Mbl. HacnmemoBaHue TpPU3HAKOB, CIETUICHHBIX C
MIOJIOM.

N3menunBocTh. Buapl M3MEHUMBOCTU: HEHACJCACTBEHHAss M HacleACTBeHHas. Poib
Cpeapl B HEHACJHEICTBEHHON  HM3MEHYMBOCTH.  XapaKTEepUCTUKa  MOAU(PUKAIMOHHON
W3MEHYMBOCTH. BapuanvoHHBIH psii U BapuanuoHHas KpuBas. Hopma peakuum mnpusHaxa.
KonuyecTBeHHbIE M  KAueCTBEHHbIE TNPU3HAKM M WX Hopma peakuuu. CBoiicTBa
MOAU(PUKAITMOHHON U3MEHUYUBOCTH.

HacnencrBennasi, wiy reHOTUNIHYECKas, ©3MEHYUBOCTh. KoMOMHATHBHAS U3MEHYUBOCTb.
Meiio3 u MoNOBOM mporecc — OCHOBA KOMOMHATHBHOM W3MEHUMBOCTH. MyTalliOHHAs
M3MEeHYUBOCTh. Kiaccudukamus MyTanuii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa u
MPUYHHBI MyTaluii. MyTareHHbie (aKTOpbl. 3aKOH TOMOJIOTHYECKUX PSJAOB B HACIEICTBEHHON
n3Menunsocty H. . BaBuiosa.

BuesinepHast HacieICTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetnka uenoBeka. Kapmorun uenoBeka. OCHOBHBIE METO/bl T'€HETUKH YeEJIOBEKa:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMUYECKUU, MOJICKYJISIPHO-
reHetudyeckuid. COBpEeMEHHOE OIpeAeNIeHUEe TEeHOTUIIA: IOJHON€HOMHOE CEKBEHHUPOBAHME,
TEHOTHUIUPOBaHKUE, B TOM yucie ¢ nomotbio [1I[P-ananmuza. HacnencrBennsie 3aboseBaHus
YeNnoBeKa: TeHHbIe OoNie3HH, OONE3HM ¢ HACIEICTBEHHON  MpeapacroyioKeHHOCTHIO,
XpoMocoMHBIe Oosie3HU. ComaTudeckue | TreHepaTuBHble MyTanuud. CTBOJIOBBIE KIIETKH.
[TpuHIMITBI 370pOBOTO 00pa3a KU3HH, NUATHOCTUKU, MPO(DUIAKTUKYA U JICYCHUS T€HETHUYECKUX
Oose3Heil. MenuKo-rTeHeTHYECKOe KOHCYJIbTUPOBAHUE. 3HAUCHHWE MEIUITMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUIECKUX 3a00JIeBaHU YETTOBEKA.

JdemoHcTpaumnu:

Hoptpetst: I'. Mennens, T. Mopran, I'. ne ®pusz, C. C. YUerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuinos.

Tabauiet 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €r0 IIUTOTCHETUYECKAsi OCHOBAY,
«3aKOH pacIICIUICHUs] W €ro IUTOI€HETUYECKas OCHOBa», «3aKOH YHUCTOTHI TameT»,
«Jlurubpuanoe ckpeumBanue», «lL{uTomornyeckue OCHOBBI AUTHOPUIHOTO CKPEIIUBAHUS,
«Meios», «B3zanMonencTBre auienbHbIX T€HOBY, «I eHeTnyeckne KapThl paCTeHUM, KUBOTHBIX
u 4denoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEIOBAHMS, CIEIUIEHHOTO C TOJIOMY,




«KapuoTunsl uYenoBeka W IKUBOTHBIX», «Bumbl wu3MenumBocti», «MonudukanronHas
U3MEHYUBOCTHY», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa Ipynn KpoBu», «MyTalloHHas
U3MEHYUBOCThHY.

O6opynoBanue: MoJenu-anuiuKanun «MoHorubpuaHoe ckpeuiuBanue», «HemomHoe
JOMHHHUPOBaHHUEY», «JlurnbpuaHoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
Mukpornpenapar «Jposoduna» (Hopma, mytanuu GopMbl KPbUIEEB U OKpPAacKu Tela), repdbapuit
«I"0pOox OCEBHOW».

JlabopaTopHble U NpaKTH4YecKne padoThbi:

JlaboparopHas pabota Ne 5. «M3yueHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKPEILIMBAHUA y JPO30(HIIBI Ha TOTOBBIX MUKPOIpEnapaTaxy.

JlaGopaTtopHas padota Ne 6. «3yueHne MoauuKaIMOHHONW U3MEHYMBOCTH, TTIOCTPOCHUE
BAPUALIMOHHOTO Ps1/1a ¥ BAPUALIMOHHON KPUBOI.

JlaGopaTopHas pabora Ne7. «AHanmmM3 wMyTtanwii y Apo3oduibl HAa TOTOBBIX
MUKpOIIpenaparax.

[IpakTuueckas padora Ne 2. «CocTaBiieHHe U aHATTU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesekunsi oprann3moB. OCHOBbI OMOTEXHOJIOTUH.

Cenekius Kak Hayka U MPOLECC. 3apOXKIACHUE CEJIEKIMU U JoMecTukaius. YueHnue H.
. BaBuioBa 0 LIEHTpax HPOMCXOXKAEHHS W MHOrooOpasusi KyJbTYpPHBIX pacTeHMil. LleHTpbl
MIPOUCXO0KICHHS TOMAIIHUX )KUBOTHBIX. COpT, IOPO/A, LITAMM.

CoBpeMeHHbIE METOJbI CENeKIIMA. MacCOBbIA M WHIUBUIYAIbHBIM OTOOPHI B CENCKIIUU
pacteHuii u kuBOTHBIX. OlIeHKa 3KcTepbepa. bIu3KopoICTBEHHOE CKpEelIMBaHHe — MHOPUIMHT.
Uwucras nuaus. CkpenwBaHWEe YWCTBIX JIMHWA. [erepo3uc, wWiaum THOpHIHAsS CHIIA.
Hepoacteennoe ckpemuBanue — ayTOpuauHr. OtnanéHHas ruOpuauzanuss U e€ yCHeXu.
NcKyCCTBEHHBI MYTareHe3 M MOJYyYEHHUE MOJUILIOUJ0B. J{OCTHKEHUS CENEKIMU PaCTCHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexnonoruss kak oOTpacib MPOM3BOJACTBA. ['eHHAs WMHXKEHEpHUs. ODTambl CO3IaHUS
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kinerounas wumxenepusi. Knetounsie
KYJIbTYpbl. MUKpPOKJIIOHAJIBHOE pa3MHOXKEHHE pacTeHui. KiIIOHMpOBaHME BBICOKONPOTYKTHBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHEe M JTudeckue mpobremsl. MO -
TEHETUYECKU MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JleMoHCcTpanuu:

Hoptpersr: H. U. BaBunos, 1. B. Muuypun, I'. /1. Kapneuenko, M. @. I1BaHoB.

Tabauiel U cxembl: kapta «LIeHTpHI MPOMCXOXKIECHUS U MHOTOOOpPa3us KyJIbTYPHBIX
pacrenuii», «Ilopoasl moManTHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHu», «OTnanéHHas
rubpuamzanusy, «Paboter akamemuka M. @. UBanoBay, «[lomummounus», «OOBEKTHI
ouorexHonoruny, «Knaetounsie KynabTypbl U KJIOHHUpOBaHUE», «KOHCTpyupoBaHWE M TIEPEHOC
TE€HOB, XPOMOCOM».

OO0opynoBaHue: MYJISKUA TJI0JI0B U KOPHEIJIOAO0B JUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repbapuit «CenbCKOX03sIIICTBEHHBIE PACTCHHSI.

JlaGopaTopHble U MpaKTH4YecKue padoThi:

Okckypcusi «OCHOBHBIE METONIBI U JOCTHUKEHHS CEJICKIIMU PACTEHUH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TIEMEHHYIO0 (hepMy, COPTOMCIIBITATEIHHBIM y9aCTOK, B TEIIMYHOE
X03SIUCTBO, TA0OPATOPHUIO arPOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBoIIOLIUOHHAS OMOJIOTHSI.
[IpeanocrIki BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPHH. DBOJIOIMOHHAS TEOpUS U €€
MeCTO B OMOJIOTHH. BiusiHIE YBOMOIIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U APYTUX HAYK.




CunerenbcTBa »BoioLMU. llaneoHTONOrMYECKHE: MOCIEAOBATENBHOCTh IOSBICHUS
BUJIOB B MAJICOHTOJIOTMYECKOM JieTomnucH, nepexoansie ¢popMmel. buoreorpaguyeckue: cxXxoacTBo
U paznuuue GayH u GIop MaTEpUKOB U OCTPOBOB.

DOMOpHOIOrHYecKre: CXOACTBA M pa3inuus MOPHOHOB Pa3HbIX BUAOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: T[OMOJIOTMUYHBIE, aHAJOTUYHbIC, PYIUMEHTApHbIE OpTraHbl,
aTaBU3Mbl. MOJEKYyIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHM3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX ITYTEH Y BCEX OPraHU3MOB.

OpomononHass Teopuss Y. JlapBuna. Ilpennoceuiku BO3HUKHOBEHHSI JapBUHU3MA.
JBukyue Cuibl 3BOMIONMM  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE TMpU
OTPaHUYEHHOCTH PECypcoB, HeompeAeNnEHHas H3MEHUHMBOCTb, OOphOa 3a CyIIECTBOBAHHE,
€CTECTBEHHBIN O0TOOD).

Cunrernueckas Teopus 3Bosonnu (CTO) u €€ 0CHOBHbIE MOJIOKEHUS.

MukposBontonus. [lonynanums Kkak eIMHALIA BUJIA U SBOJIFOLUU.

JBmkyue cuibl ((pakTOphl) IBOJIONHUKA BUJOB B MpHUpoae. MyTallMOHHBIN Tpolece U
KOMOHMHATUBHAsT W3MEHYUBOCTh. [lomyssiiyioHHble BOJMHBI U Apedd reHoB. M3onauus u

MHUTpaLHSL.

EcrecTBeHHBIIT 0TOOp — HampabisFOIIUK (akTop HBOJIOIMH. DOPMBI €CTECTBEHHOTO
otbopa.

[TpucnocoOICHHOCTh ~ OPraHW3MOB  KaK  pe3yJbTaT  3BONIONMU.  [Ipumepsl

IPUCTIOCOOIEHUH y OpraHu3MoB. ApoMop(}o3bl U UINOAJaNTalUH.

Bun u BupgooOpasoBanue. Kputepuu Buga. OcHOBHblE (hOpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHueCcKoe.

Makpossomronust. @opMbl 3BOJOLUK: (puIeTHdecKas, JTUBEpPreHTHas, KOHBEPreHTHas,
napayensHas. HeoGpatumocTs 3Boonuu.

[Ipoucxoxnenue oT HeCTEeUaTn3uPOBAHHbBIX MPEJIKOB. [Iporpeccupyromas
ClicuuaJIin3aiimsi. AIIaHTI/IBHaFI pazuxlaum[.
JdeMmoHcTpanum:

Hoptpetsr: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M. bap,
9. I'ekkenb, @. Mromnep, A. H. CeBepuos.

Tabmuubl u  cxembl: «Pa3BuUTHE OpPraHMYECKOTO MHpa Ha 3emie», «3apojabliu
MO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukcy, «®DopMbl OOppOBI 3a CYIIECTBOBAHHEY,
«EctectBeHHBIl  0TOOp», «MHOrooOpasue copToB pacTeHui», «MHoOroobpasue Mmopos
YKUBOTHBIXY, «JTomynsumy, «MyTarmonHas U3MEHUYUBOCTDY, «Apomopdo3bDy,
«Mmnoanantanuny», «OO0mas nereHepamus», «JBuxymue cuiabl sBomtonun», «Kapra-cxema
mapuipyta myremectsus Y. Jlapsuna», «boprba 3a cymiectBoBanuey», «IIpucmocobieHHOCTH
opranu3MoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTUYECKOE BUI000PA30BAHHEY.

O6opyaoBaHue: KOJIEKIHUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKU, HA0Op ILI0/I0B
U ceMsH, KoJurekmus «lIpuMepsl 3allUTHBIX MPUCTIOCOOJICHUH Yy IKHBOTHBIX», MOJIENb
«OCHOBHBIE HampaBlIEHUs DJBOJIOLUNY», O0BEMHas Mojaens «CTpoeHHe TOJOBHOTO MO3Ta
MTO3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KOJJIEKIUs «DOpPMBI COXPAaHHOCTH HMCKOMAEMbIX
KMBOTHBIX M pacTeHMit», Mojens amminkanus «[lepekpéct xpoMocom», BIaKHBIE MpemapaThl
«Pa3Butne Hacekomoro», «Pa3BuTue nArymkm», Mukporpenapat «Jlpozoduna» (HOpMa,
MyTanud (OPMBI KPBUIHEB H OKPACKH TEJIa).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHuas padota Ne 1. «CpaBHeHHE BUAOB IO MOP(POIOTHIECKOMY KPUTEPHIOY.

JlaGopatopnass pabora Ne2. «OmucaHue NpPUCHOCOOJIEHHOCTH OpraHusMa Hu eé
OTHOCHUTEIIbHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE KU3HU Ha 3emJie.
HOHaquI)Ie MMPEACTAaBJICHUA O 3apOKACHUHN KU3HU. HaquLIe THUITOTE3bI BOBHUKHOBCHU A
XKHU3HU Ha 3emiie: a0MOreHe3 W MaHCIepMHs. XUMHUYEecKas SBOJIOLUS. AOHOreHHBIH CHHTE3




OpraHMYECKHUX  BEIIECTB M3  HEOPraHUYECKMX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJtonrK. HavdanbHble 3Tanpl Ononorudeckoit sBosmtonuu. ['unoreza PHK-mupa.
dopMHUpOBaHUE MEMOpPAHHBIX CTPYKTYP M BO3ZHUKHOBEHHE MPOTOKIETKU. [lepBble KIETKH U MX
sBouonus. PopMUPOBaHNE OCHOBHBIX TPy KUBBIX OPraHU3MOB.

PasButne xu3Hm Ha 3emse 1no 3pam U nepuojgam. Karapxeil. Apxelickag u
npotepo3oiickas 3pel. Ilaneos3oiickas spa u €€ nepuonbl: KEeMOPUUCKHH, OPJIOBHKCKHM,
CUJIypUNCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIM, IIEPMCKUH.

Me3so3olickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

Kaiino3zoiickast 3pa u €€ nepuo/ibl: MajieoreHOBbIM, HEOr€HOBbBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKa KiIMMara U IeoJIOTHYecKUX IpoiueccoB. OCHOBHBIE ATallbl 3BOJIIOLUU
pPacTUTEIBLHOTO W >KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBieHue,
pacuBET U BHIMUPAHUE TPYIII )KUBBIX OPIraHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak oTpakeHue 3BOMoIHH. OCHOBHbBIE CUCTEMATUYECKUE
IpyIIbl OPraHU3MOB.

DBojroIMs uYeroBeKa. AHTPOINOJIOTHMS Kak Hayka. Pa3Butue mnpeacraBieHuil o
IIPOUCXOXKACHNUN YesloBeKa. MeToibl u3yueHus: anTpororene3a. CxoAcTBa U pa3indusl 4eJoBeKa
U )KUBOTHBIX. CUCTEMAaTUYECKOE MOJIOKEHHE YeTTOBEKa.

HBuwxyme cuibl  (pakropbl) aHTponoreHe3a. HacneacTBeHHass W3MEHUMBOCTb U
ecTecTBeHHbIH 0TOOP. OOIIECTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUil Tpya, MBIILICHHUE,
peub.

OcHOBHbBIE CTaJIMM W BETBU SBOJIIOIHMH YEJIOBEKA: aBCTPATIOMUTEKU, UeTOBEK YMeEJblH,
Yenosek mnpsmoxoasamuii, YemoBek HeaHIepTalbCKui, YenoBek pasymublid. Haxonku
MCKOMAeMbIX OCTATKOB, BpPeMsl CYyIIECTBOBAHUS, 00JIACTh PAaCHpPOCTpaHEHUsl, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIIUE pachl: eBponeouHas (eBpa3uiickas), Herpo-
aBcTpajioujiHas  (dKBaTOopuaiabHasg), MOHTOJOUIHAsA  (a3MaTcCKO-aMepuKaHckas). YUepTsl
MPUCTIOCOOJICHHOCTH TPEICTaBUTENCH YeNOBEYECKHMX pac K YCIOBUSAM CYIIECTBOBAHUSI.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemoncTpanum:

Hoptpetsr: @. Pean, JI. Tlactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabnuue! u cxembl: «Bo3HukHOBeHHEe COTHEUHOM cUCTEMBI», «Pa3BUTHE OpraHu4ecKoro
mupa», «PacrurenpHas kieTka», <« KuBoTHas kieTtka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHasi CUCTEMAa OPraHUYeCKOro Mupa», «CpaBHEHHME aHATOMUYECKHX YEPT CTPOCHUS
YyeJloBEeKa U 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJCOHTOJIOTMYECKUX HaXO0J0K
IIPEIKOB COBPEMEHHOIO 4YeJoBeKa», «JllpeBHelmme moan», «peBHue moaw», «llepsbie
COBpPEMEHHBIE JTON», «UenoBeueckre pachl».

Ob6opynoBanue: Mynsku  «lIporcxoxkaenue uenoBeka» (OOCTbI aBCTPaJIONUTEKA,
MUTEKAaHTPOIa, HeaHJEepTalblla, KPOMAHbOHIIA), CJIECNKH WM M300pa)Ke€HHs] KAMEHHBIX OpyIuit
NEepBOOBITHOTO YeNoBeKa (KaMHHM-4OIIepsl, pyOuia, ckpebia), reoXpoHoioruyeckas tadiauna,
KoJuTeK1us «@OopMbl COXPAHHOCTH MUCKOIMAEMBIX )KMBOTHBIX U PaCTECHHUI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[Tpaktrueckas padora Ne 1. «3ydeHune nckomaeMpIx OCTaTKOB PACTEHU M )KUBOTHBIX B
KOJUIEKLIASAX).

DKkckypeust «IBOJIONNS OPraHMYecKOro Mupa Ha 3emie» (B eCTeCTBEHHO-HAYUYHBIH WM
KpaeBequecKuil My3en).

Tema 3. Opranusmbl 4 OKpYy Karouias cpejaa.

DKOJIOTHSl KaK HayKa. 3aJadyd W pa3lienbl 3KOJOTMH. MeToabl 3KOJIOTHYECKUX
MCCIIEN0BAHNI. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOWTaHHWsI  OpPraHU3MOB:  BOJHAs, HA3eMHO-BO3AYIIHAs,  IOYBEHHAs,
BHYTPHOPraHU3MEHHA.




Okonorndeckue (pakropel. Krnaccudukanus skonornyeckux (akTopoB: aOHOTHYECKHUE,
OMOTHUYECKUE U aHTPOIIOTeHHbIC. JleiCTBUE SKOIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AbGunornueckue  (aKTOppl:  CBET, TEMIEparypa, BIAKHOCTh. (DOTONEPHOAMU3M.
[TpucnocoOieHns opraHu3MoB K JeHCTBUIO aOMOTUYECKHX (paKTOPOB. bruosoruueckue puTMsl.

buornyeckne ¢dakropel. Buasl OMOTHYECKMX  B3aWMOJEHCTBHIA:  KOHKYpPEHIIHS,
XMIHUYECTBO, cUMOM03 U ero ¢opmel. [lapazutusm, kooneparus, MyTyajlu3M, KOMMEHCAIU3M
(KBapTHUPAaHCTBO, HaXJIEOHUYECTBO). AMEHCAIN3M, HEHUTpanu3M. 3HaueHHE OHMOTHYECKHUX
B3aMMOJICHCTBUH AJIS CYIIECTBOBAHUS OPraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKHU nomnyasinud. OCHOBHBIE I0Ka3aTesd IOIYJISALUH:
YUCJIEHHOCTh, IUIOTHOCTb, POXIa€MOCTb, CMEpPTHOCTb, MPUPOCT, Murpamus. JuHammka
YUCJICHHOCTH HOIYJISALUU U €€ PEeTyJIsALMsL.

JdemoHcTpaumnu:

[optpetsr: A. I'ym6onbar, K. @. Pynbe, O. ['ekkensb.

Tabnuiel u cxemsl: kapta «IIpupoansie 30HbI 3eMiun», «Cpenbl 0OUTaHUS OPraHU3MOBY,
«®oronepuogusm», «llomynauun», «3aKOHOMEPHOCTH pOCTa UHUCIEHHOCTH IOMYJISILIUU
uH}y30pun-Tyhenbpkm», «llumespie menmy.

JlaGopaTopHble H NpaKTH4YecKne padoThbi:

Jlaboparopuast pabora Ne 3. «Mopdomorndeckue OCOOCHHOCTH PACTCHHA W3 Pa3HBIX
MecT OOUTAHUSY.

JIaGoparopnas padota Ne 4. «BiusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJICYCa.

ITpakTruueckas padora Ne 2. «Iloacd€r IIIOTHOCTH MOMYJIALUMN pa3HbIX BUJOB PACTCHUI».

Tema 4. CooO1ecTBa U IKOJI0rHYEeCKHE CHCTEMBbI.

CooOmectBo  opraHu3MoB  —  OuoneHo3.  CTpykTypel — OWOIIEHO3a:  BHUAOBasi,
NPOCTpaHCTBEHHAs, Tpoduueckas (rmumieBast). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkojorudeckre cuctembl (dKocuctembl). lloHaTtue o0 skocucTteMe U OUOTEOIIEHO3E.
OyHKIMOHANBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: MPOAYILEHTHI, KOHCYMEHTBI, PpEIyICHTHI.
KpyroBopor BemecTB M MOTOK 3HEpruum B 3Kocucreme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE TITOKa3aTeNM SKOCHCTEMBI: Omomacca,
OPOAYKIUSA. DKOJIOTMYECKHe NHpaMHJIbl: HPOJYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCUCTEM: YCTOHUMBOCTh, CAMOPETYJIIAIHS, pa3BuTre. CyKieccusl.

[TpupoaHble 3KOCHCTEMBI. DKOCHCTEMBI 03€p M peK. DKOocHCTeMa XBOMHOTO WIH
HMIMPOKOJIMCTBEHHOT O JIECa.

AHTpONOTreHHbIE 3KOCUCTEMBL. ATpPOIKOCHCTEMBI. Y pOoskocucteMsl. buonornueckoe u
XO03SICTBEHHOE 3HAUEHHNE arPOIKOCHCTEM H YPOOIKOCHUCTEM.

buopaznoobpazue kak (pakrop yctohunBocTH 3KocucTeM. CoxpaHeHHe OHOJIOrHYecKoro
pa3zHooOpa3us Ha 3emiie.

Yuenne B. U. Bepnaackoro o 6mocdepe. I'paHuilpl, coctaB u CTpykTypa Ouocdepsl.
Kupoe BemectBo U ero ¢QyHkiuu. OcoOEHHOCTH Ouocdepbl Kak IN100aTbHON 3KOCHCTEMBI.
JluHamMuyeckoe paBHOBecHe U oOpaTHas cBs3b B OHochepe.

KpyroBopoTsl BemecTB W OMOTCOXMMHYECKHE IMKJIBI DJIEMEHTOB (YIIIepoja, azoTa).
3oHanbHOCTH OuOCchepsl. OCHOBHBIE OMOMBI CYIITH.

UenoseuectBo B Ouochepe 3emmn. AHTpOINOTEHHBIE W3MEHEHHUS B Owocdepe.
['moGanbHbIe SKOJIOTHUECKUE TPOOIIEMBI.

CocymecTBoBaHMEe TpUPOABI W dYenoBedecTBa. CoxpaHeHHWe OHMOpa3HOOOpasus Kak
OCHOBa ycroiumBoctu Ouocepsl. OCHOBAa pPALMOHAIBHOTO YIPABIECHUS TMPUPOIHBIMU
pecypcamu ¥ UX UCTIONb30BaHue. JloCTIKeHMsI OMOJIOTHH U OXpaHa MPHUPOJIHI.

JdemMoHcTpanum:

IMoptpetsr: A. JIx. Tencau, B. H. Cykaués, B. U. Bepnaackuii.

Tabnuuer u cxemsl: «IIumessle nenu», «buoleHo3: cocTaB U cTpyKTypay, «IIpupoansie
coobmectBay, «llenmu mnurtanus», «IKojoruueckas nupamunay, «buochepa u uenoBex»,
«JKocHCTeMa IIUPOKOJUCTBEHHOr0 Jiecay, «ODKOocHCTeMa XBOMHOro jeca», «buonenos




BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHBIE BO3JEHCTBUS Ha MPUPOLY»,
«BaxHelme MCTOYHMKU 3arpsi3HEHUS BO3/lyXa W TPYHTOBBIX Boa», «llouBa — BaxkHeiimas
cocraistroas ouocheps», «PakTopsl Aerpaganuu Moy, «IlapHukoBbIii d3dhexT, «DaKkTophl
PaMOaKTUBHOTO 3arpsi3sHeHus 6uocdeprl», «O01as cTpykrypa ouocheps», «Pacnpoctpanenue
XKHU3HH B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «Kpyrosopot yriepoga B OGuochepey,
«Kpyrosopor azora B mpupozae».

Ob6opynoBanue: MoJienb-anmuKanust  «Tunuunaele  OMOLEHO3B»,  repOapuii
«PactutenpHble  coobOmecTBa»,  Kkoiuiekuuu — «buomenos», «Bpemurtenun — BakHeHmmx
CEJIbCKOXO3SMCTBEHHBIX KYyJIbTYyp», TepOapud M KOJUIEKIMHM pacTeHUl U  KUBOTHBIX,
IIPUHAJIeKALME K Pa3HbIM dKOJOTMYECKUM IpylaM oaHoro Buja, KpacHas kaura Poccuiickon
Denepanun, N300pakeHNsI OXpaHIEMbIX BUJIOB PaCTEHUI U KUBOTHBIX.

I[NIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMELI 110 BMOJIOTMM HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA

Cornacho ®I'OC COO, ycraHaBauBarOTCA TpeOOBaHUS K pe3yJbTaTaM OCBOEHHUS
00YyYaloUIMMUCS IPOTPaMM CPEAHEro o0IIero o0pa3oBaHMs: JIUYHOCTHBIM, METAPEIMETHBIM H
MNpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B CTPYKTYpPC JMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IMPCAMETA «buonorusa» BBIJICJICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOW  TIpa)kIaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH W CaMOOTMPEJIEICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHUIO OWOJIOTHH, LEJCHANPABICHHOE pa3BUTHE BHYTPEHHHUX
yOEXKIEHUHM JTMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEW M MCTOPUYECKHUX TPaJWLUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCSl PYKOBOACTBOBATHCSA B
cBOEH JACATCIIBHOCTHU OEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, MMpUCymunuMu CHUCTEMC
OMOJIOTUYECKOTO O00pa30BaHUs, HaJMYMe SKOJOTMUYECKOTO MPaBOCO3HAHUS, CIOCOOHOCTH
CTaBUTH LCJIM U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS NpeaMera «buonorus» IOCTUTAlOTCS B €IMHCTBE
yq€6HOI\/JI M BOCIHUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
COIIMOKYJIbTYPHBIMH, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMM, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHU MOBEAECHUS M CIIOCOOCTBYIOT IpoOlleccaM CaMOIIO3HaHUS,
CaMOBOCIIUTAaHUA M CaMOPA3BUTHsI, PA3BUTHUSI BHYTPEHHEH MO3UIIMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXEHMSI K 3aKOHY W IIPABOMIOPSAIKY, YEIOBEKY TPyZda U CTaplIEMy IIOKOJECHUIO, B3aMMHOIO
YBOXKEHHS, OEpPEeKHOT0  OTHOIIEHHUS K  KyJIbTypHOMY  HACIEIUI0 U TPaJAULUAM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAroLIEn cpee.

JIM4HOCTHBIE Pe3yIbTaThl OCBOEHUS yUeOHOTOo npeaMeTa « buoorus» JOMKHBI OTpakaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIMUXCs PYKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTpEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAllMi, TO3UTUBHBIX BHYTPEHHHUX
yOSXKJICHU, COOTBETCTBYIOIIMX TPAIUWIUOHHBIM IIEHHOCTSM POCCHUCKOTO  OOIIecTBa,
pacIIMpeHe >KU3HEHHOTO OMNbITa U ONbITa JAESITEIBHOCTH B MPOLECCE PeaM3allid OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCITUTATEIILHOMN JACATCIIBHOCTH, B TOM YMCJIC B 4aCTHU:

1) rpaxaaHCKOr0 BOCIMTAHMS:
c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW TIO3WUIMKM OOydYaromerocs Kak akTUBHOTO |
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;




OCO3HAaHME CBOUX KOHCTUTYLIIMOHHBIX TpaB M OO0s3aHHOCTEW, YBaXXCHHE 3aKOHA U
IIPABOIIOPAIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH IEATEIILHOCTH MPH CO3JaHUU yUEOHBIX MPOEKTOB,
peLIeHNH y4eOHBIX M [T03HABATEIbHBIX 33/1a4, BHIIOJIHEHUN OMOJIOIMYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh  OTPENAEATh COOCTBEHHYIO TIO3MLMUIO 110 OTHOIIEGHUIO K SIBJICHUAM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHUE YYUTHIBaTh B CBOMX JCHCTBUAX HEOOXOAWMOCTH  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUSA JI0JIeH ¢ pa3HbIMU YOSKIEHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U COLMAJIbHBIM
IIOJIOKEHUEM;

TOTOBHOCTb K COTPYJHHMYECTBY B TIIPOLIECCE COBMECTHOT'O BBINIOJHEHUS YYEOHBIX,
IIO3HABATEJIBHBIX M HUCCIEIOBATEIbCKUX 3aJa4, YBAXKUTCIBHOIO OTHOLICHUS K MHEHMIO
OTIIIOHEHTOB MPU 00CYKJACHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKOU NEATEIBHOCTH;

2) NaTPHOTHYECKOTO BOCTIUTAHUSI:

Cc(OPMHUPOBAHHOCTb POCCUHCKON TPa’KAAHCKON MAEHTUYHOCTH, NATPUOTU3MA, YBAKEHHUS
K CBOEMY Hapojy, 4YyBCTBa OTBETCTBEHHOCTH nepel PonuMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK U KyJIBTYpPY, IPOLILUIOE U HACTOSIILIEE MHOTOHAIIMOHAIBHOr0 Hapoaa Poccuy;

IIEHHOCTHOE OTHOLIEHWE K M[PUPOAHOMY HACIEIWI0O U IIAMATHUKAM IIPUPOLBL,
JocTkeHusIM Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIOCOOHOCTh OLEHHMBATh BKJAJ POCCHHCKHX YYEHBIX B CTAHOBJICHHWE M Ppa3BUTHE
Ouosorny, MOHUMaHUs 3HauYeHHsI OMOJIOTMH B IO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaelHas  yOexIEHHOCTb, TOTOBHOCTh K ciykeHMo u 3amure OredecTsa,
OTBETCTBEHHOCTb 3a €r0 CyIh0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:

OCO3HAHME AYXOBHBIX IECHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAllMIO U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYIyIIero;

OTBETCTBEHHOE OTHOUIEHUWE K CBOMM pPOJUTENSM, CO3JAaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O IMPUHATHUA IIGHHOCTCI\/JI CEMENHON >XKU3HU B COOTBETCTBUHU C TpaauuusIMnu HaApoOaAOB
Poccuu;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOILIEHHE K MUPY, BKIIIOYasl 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHHI;

ITOHMMAaHHUE YMOLIMOHAJIBHOTO BO3AECUCTBUS JKUBOU NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HBIX BHUAAX HMCKYCCTBA, CTPEMJIEHHE IPOSBIATH
KauecTBa TBOPYECKON JIMUHOCTH;

5) puzuyeckoro  BocnuTaHHs, (OPMHPOBAHHSI  KYJbTYpPbl  310POBbS M
IMOLMOHAIBLHOTO 0JIArONOJy4usi:

MMOHMMAaHWE M pealn3als 3JJ0pOBOro U 0e30macHoro o0pasa Ku3HU (310pOBOE MUTAHUE,
coOIOZICHNEe TUTUEHHUYECKHUX TMPaBUJI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHA M OTIbIXA,
perynsipHass (QuU3MYECKas aKTHUBHOCTH), OEPEKHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOMICHUSI K COOCTBEHHOMY (PU3UYECKOMY M IICUXHUYECKOMY 3/10POBbIO;




MOHMMaHWE UEHHOCTH MpPaBUJ HHIUBHIYaJbHOTO M KOJUIEKTUBHOTO O€30MacHOTO
MOBEJICHUS B CUTyalUsIX, YTPOXKAIOIINX 3J0POBbIO U )KU3HU JIIOACH;

OCO3HAHME IOCIEACTBUI M HENPHUATHS BPEAHBIX NMPUBBIUEK (YMOTPEOJICHUS aJIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOT0 BOCIIUTAHUS

TOTOBHOCTb K TPY/y, OCO3HAHUE [ICHHOCTH MacTepCTBa, TPYAOI00uE;

TOTOBHOCTh K  AKTHBHOH  JCATCIBHOCTH  TECXHOJNOIMYECKOH M COLMAIBHOM
HaIpaBJICHHOCTH, CII0OCOOHOCTE HHULUHUPOBATh, IJIAHUPOBATH W CAMOCTOATCIIBHO BBIIIOJIHATH
TaKylO JeSTeIbHOCTb;

MHTEpEC K pa3inyHbIM chepaM npodecCHOHANBHON JeATEIIbHOCTH, YMEHUE COBEPIIAThH
OCO3HAHHBIN BBIOOD OyayIeil npodeccuu U pean30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IIJIaHbI;

TOTOBHOCTb U CHOCOOHOCTh K 00pa30BaHUIO M CaMOOOPA30BAHHUIO HA MPOTSHKEHUU BCEH
KH3HY,

7) 3K0JIOrHYeCKOro BOCIIUTAHMS

HKOJIOTMUYECKH 11eJIeco00pa3Hoe OTHOIICHUE K MPUPOJIe KaK HCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIlIECTBOBAHUS;

MOBBIIICHUE YPOBHS AYKOJIOTMYECKON KYJbTYpBI: MPUOOpPETEHHE OMbITAa MIAHUPOBAHUS
MOCTYIIKOB M OLIEHKH WX BO3MOJKHBIX ITOCIEACTBUM ISl OKPYIKAKOLIEH CPEbI;

OCO3HaHUe T00aIbHOr0 XapaKkTepa SKOJOTHUYECKUX MPOoOJieM U MyTel X pelieHus;

CIIOCOOHOCTH MCIOJIL30BaTh MPHUOOPETaEMbIC TIPY M3YUYCHUH OMOJIOTHH 3HAHUS U YMCHUS
IpU pelleHuu MPoOIeM, CBA3aHHBIX C PALMOHAIBHBIM MPUPOJONOIb30BAaHUEM (COONIOICHNE
MPaBWI TOBEACHUSA B NMPUPOJE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECUSA B JKOCUCTEMaAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATUE ACHUCTBUM, MPUHOCAIIMX BPEH OKPYKAWOLIEH MPUPOIHON Cperne,
yYMEHHE MPOTHO3UPOBATH HEOIArONPHUSATHBIE SKOJIOTHUYECKHUE IMOCIEACTBUS MPEeIpPUHIMAEMbIX
JIEMCTBUN U NPEAOTBPALLATh UX;

HaJu4yhe Pa3BUTOIO SKOJOTMYECKOTO MBIIUICHUS, IKOJOTHYECKON KyJIbTYphI, OIbITa
JIEATEIIbHOCTH  DKOJOTHMYECKOM  HAIpPaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBAaTbCA HWMH B
MO3HABATENIbHOW, KOMMYHMKATHBHOM M COLMAJIBHOM MPAKTHKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKOU IESITETbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HEHHOCTH HAYYHOTO MIO3HAHMSI:

C()OPMHPOBAHHOCTb MHMPOBO33PEHMSI, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKM U OOLIECTBEHHOW TNPAKTUKU, OCHOBAHHOIO Ha JMAJOre KyJbTyp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHHE  SA3BIKOBOW W  YHTATEIbCKOW  KyJNbTYyphl KaK  CpelCTBa
B3aMMOJICHCTBUS MEXIY JIOAbMH U MMO3HAHUS MHUPA;

MOHUMaHHE CrenU(pUKH OMOJIOTUM KaK HayKd, OCO3HaHHs €€ poiu B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOTO MBIIUIEHUS, CO3/IaHUU LIEIIOCTHOTO NPEACTABICHUsI 00 OKpY’KaIoIeM
MHUpe KaK O €IUHCTBE NPUPOABI, YelIOBeKa U OOIecTBa, B TMO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuH npo0eM coXpaHEHHs MPUPOJTHOTO PaBHOBECHS,

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JUIsI COBPEMEHHOM LIMBMIIM3ALIUU: O0OecreueHus
HOBOTO YpOBHSI Pa3BUTHSl MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuath pecypcHble MpoOIeMbl pa3BUTHsI YeIOBEUECTBA, TIOMCKA ITyTeH BBIX0JIAa U3 III00AIBHBIX
HKOJIOTMUYECKUX MPOoOJieM U oOecreueHus nepexoaa K yCTONYMBOMY Pa3BUTHIO, PAllUOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYpPCcOB U (POPMUPOBAHHIO HOBBIX CTAH/IAPTOB JKU3HHU;




3aMHTEPECOBAHHOCTH B TIOJTYUYCHUH OMOJOTHYECKHUX 3HAHUH B IEJISAX MOBBIMICHUS 00IIeiH
KYJIbTYpBl, €CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH (PYHKIIMOHAIBHOM
rPaMOTHOCTH O0yUaromuxcs, GOpMUPYEMOH MpH N3y4eHUN OHOJIOTHH;

MMOHMMaHKWE CYIIHOCTH METOJOB TO3HAHUS, HCIOJB3YEMBbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh TIONydYaeMble 3HAHUS IS aHajdu3a W OOBSCHCHHS SBICHUUN
OKPYIXKAalOIIer0o MHUpa M TPOMCXOISAIIMX B HEM HW3MEHEHHMU, yMEHHUE JelaTh OO0OCHOBaHHBIC
3aKJTIOYCHUST HA OCHOBE HAyYHBIX (DaKTOB M HMMEIOIIMXCS JAaHHBIX C IEJbI0 TONyYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIFHO HCIOJBb30BaTh OMOJIOTMYECKHE 3HAHUS Ul PEIICHHS
po0JIeM B PeabHBIX )KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHME IICHHOCTH HAYYHOH NIESTEILHOCTH, TOTOBHOCTh OCYIIECTBIISATh MPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHINBUAYATBHO U B TPYIIIIE;

TOTOBHOCTh W CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJyYEHUIO HOBBIX 3HAaHUU IO OHOJOTUM B COOTBETCTBUU C >KHU3HCHHBIMHU
MOTPEOHOCTSIMHU.

METANPEJMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3yibTaThl OCBOCHHsI yueOHOro mpenmMera «buonorus» BKIIOYAIOT:
3HaYMMbIe Ui (OPMHPOBAHUS MHPOBO33PEHHSI  OOYYAIOMIMXCS  MEKIUCHUIUTMHAPHBIC
(MeXmnpeIMeTHbIE) O0IIeHAYYHbIE TTOHSTHS, OTPAXKAIOIINE LIEJIOCTHOCTh HAYYHOUW KapTUHBI MUpa
U cnenu(uKy METOI0B IMO3HAHMSI, HCIIOIB3yEeMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHS,
SBIIEHUE, TPOIECC, CHUCTeMa, HAyuYHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIE0BaHUE, HAOIIOJEHUE, W3MEPEHUE, SKCIEPUMEHT U JPYIHX), YHUBEPCAJIbHBIC
yueOHbIe JeicTBUS (MO3HABAaTEIbHbIE, KOMMYHHKATHBHBIC, PETYJIATUBHBIE), 00ECIEUUBAIOIINE
¢dopmupoBaHre (HYHKIIMOHAIBHONW T'PAMOTHOCTH M COLMAIBHOW KOMIETEHIMH O0YYaromuxcs,
CHOCOOHOCTh o0yyaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXAUCIUIIIINHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE yueOHBbIE JAEWCTBUS B I103HABATEIbHOW U
COIIMAIbHOM MPAKTHKE.

MertanpeameTHble pe3ysbTaThl OCBOEHHUS MPOTpaMMbl CPEJHEro 00Iero o0pa3oBaHUS
JIOJIKHBI OTpaXaTh:

Ogi1ajeHne YHMBEPCAJIbHBIMH YU4eOHBIMH NO3HABATEIbHBIMM 1eHCTBUSIMU:

1) 6a30Bble JJOrHYECKHE 1l CTBHSI:

CaMOCTOSITENIbHO (DOPMYIMpPOBaTh M aKTyalIW3HpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJIb30BaTh IPU OCBOEHUU 3HAHUI MNPUEMBI JIOTMYECKOrO MBIIUICHUS (aHamu3a,
CHHTE3a, CpaBHEHHUS, KIAacCU(PHUKAIMMU, OOOOIIEHHs), PACKPbIBaThb CMBICI OHOJOTHUECKUX
MOHATUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAHABIIUBATh CBS3H C APYTUMHU MOHITUSIMHU);

ONpENENATh LN ACATEIBHOCTH, 3aJaBas IapaMeTpbl U KPUTEpUU HUX JOCTHKEHHS,
COOTHOCHUTB PE3YJIbTATHI ACATEIBHOCTH C ITIOCTABICHHBIMU LIEJISIMHU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATUSA Ui OOBSICHEHUS (AKTOB M SBICHUM >KUBOU
IPUPOJIBL;

CTPOUTBH JIOTUYECKHE PACCYXJEHUS (MHIYKTUBHBIC, JEAyKTUBHBIC, I10 AaHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYIUPOBATH
BBIBOJIbI U 3AKJIIOYECHUS;

IIPUMEHATh CXEMHO-MOJIENIBHBIE CPEICTBA IS MPEICTABICHUS CYIIECTBEHHBIX CBS3€M U
OTHOILIEHUHA B M3y4aeMbIX OHMOJIOTHYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUMH pa3sHOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(OPMALIMOHHBIX HCTOUHUKAX;




pa3pabarbiBaTh IUIaH pEIIEHUS MpoOJeMbl C Yy4YETOM aHalIM3a HUMEIOIUXCS
MaTepHaIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB LEIM,
OLICHUBATh PUCKU MOCIEICTBUN ACATEIbHOCTH;

KOOPAMHUPOBATh M BBINOJHATE PabOTy B YCIOBUSIX pEaAbHOTO, BUPTYaJbHOTO U
KOMOHMHUPOBAaHHOT'O B3aUMOACHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE TPU PEIICHUH KU3HEHHBIX POOIEeM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIQJICTh HABBIKAMHU Y4eOHO-HCCIICI0BATEIIBCKOW U MPOCKTHOW JCSITEIbHOCTH, HABBIKAMH
pazpemieHusi mpodIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIHLHOMY TOHMCKY METO/IOB
peIICHUs TPAKTUIECKHX 3a71a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB ITO3HAHUS;

WCIOJIb30BaTh Pa3IMYHBIE BHJBI ACSATCILHOCTH IO TIOJYYEHUIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAIIMH, TPEOOPA30BAHUI0 U NMPUMCHCHHIO B YYCOHBIX CHTYyalMsX, B TOM YHCIE MPH
CO3aHUH YYCOHBIX M COITUAITBHBIX TPOCKTOB;

(dbopMHpOBATh HAYYHBIH TUI MBIIILICHUS, BIaJICTh HAYYHONH TEPMHUHOJIOTUEH, KITFOYCBBIMU
MOHATUSMH U METOJaMHU;

CTaBUTh U (POPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00Pa30BaTECIbHOW JCATEIILHOCTH H
JKU3HECHHBIX CUTYaIlUsX;

BBISIBJIATh  TIPUYMHHO-CJICJICTBCHHBIC CBSI3M W aKTyaJlM3UpOBAaTh 3ajJady, BBIIBUTATh
rurnore’y e€ pelieHus, HaxXOJUTh AapTyMEHTHI IS JIOKa3aTelbCTBA CBOWX YTBEPKICHHIA,
3aJ1aBaTh MapaMeTPbl ¥ KPUTEPHH PEIICHUS;

aQHAIM3WPOBATh TIOJYYCHHBIC B XOAC PpCEHICHHS 3aadd PEe3YJIbTAThl, KPUTHICCKU
OILICHUBATh UX JJOCTOBEPHOCTbH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCJIOBUSX;

JlaBaTh OIEHKY HOBBIM CHTYAIUsM, OIECHUBAThH IIPUOOPETEHHBIN OIBIT;

OCYIECTBIISATh IICJICHANPABICHHBIA MOUCK MEPEHOCA CPEICTB M CIIOCOOOB JICHCTBHS B
poQeCCHOHATIBHYIO CPEY;

yMeThb TEPEHOCUTh 3HAHHWA B T[O3HABATEIbHYIO M MPAKTHYECKyl0  o01acTu
KU3HEICATCIIEHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX MPEIMETOB;

BBIBUTATh HOBBIC WJCH, IMpeiaraTb OPUTHHAIBHBIC IMOAXOABI W PEIICHUS, CTABHUTh
po0OJIeMBI U 3a/1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIE PEIICHUS.

3) padota ¢ nnpopmanmeii:

OpPUEHTHPOBATHCS B PA3NUYHBIX MCTOYHMKAX MH(popManuu (TeKcTe yuyeOHOro mocolus,
Hay4YHO-TIOMYJIIPHOM JIUTepaType, OMOJOTHYECKUX CIIOBAPSAX U CIPABOYHUKAX, KOMITHIOTEPHBIX
0azax maHHbIX, B UHTepHeTe), aHAIM3UPOBaTh WHMOPMALUIO DPA3NUYHBIX BUIOB U (POpPM
MIPEICTABJICHUS, KpUTHUYECKU OIICHUBATH €€ JOCTOBEPHOCTh M HEMPOTUBOPEUUBOCT;

(dbopMynHUpoBaTh 3aMpoChl W MPUMEHSATh pa3IMYHBIE METOABl MPU TOUCKE W OTOOpe
Ouosiornueckoi nHpopMaIuu, HeOOXOAMMOM JIJIsi BEITIOJIHEHHS YUEOHBIX 33/1a4;

MpPUOOPETaTh OMBIT HCIONH30BaHUS WH(OPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO UCIIOIB30BAHUS PA3IMYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMANBHYIO (GOpMYy TMpPEACTaBICHUS OHOIOTHYECKON
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TaOIHIIbI, PUCYHKH U IPYroe);

WCIONIb30BaTh HAYYHBIA $I3bIK B KAaueCTBE CpPEJCTBA MpU pPaboTe ¢ OHMOIOTUYECKOM
nH(popMalen: MPUMEHITh XUMUYECKUe, (PU3NYecKrne M MaTeMaTUYeCKHe 3HAKH U CHMBOJIHI,
dbopmynbl, abOpeBUaTypy, HOMEHKJIATYpY, HCIONB30BaTh M MPEOOPa30BHIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEICTBA HATJISTHOCTH;

BIIQJICTh HAaBBIKAMU PACIO3HABAHWS M 3alIUThl HMHPOpMAIUHM, HHPOPMAIIMOHHOM
0€30MacHOCTH JIMYHOCTH.




OBJj1ajleHHe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH 1€CTBUSAMHE:

1) odomenmne:

OCYHICCTBIIAT KOMMYHUKAIINHU BO BCCX C(bean JKU3HH, dAKTUBHO Y4aCTBOBATbH B JHAJIOTC
WM JINCKYCCHH TI0 CYIIECTBY OOCYXIaeMoil TeMbl (YMEHHE 3a/IaBaTh BOIMPOCHI, BBICKA3bIBAThH
CYXKIACHUA OTHOCHUTCIIbBHO BBIIIOJIHCHUS HpeI[J’IaI‘aeMOfI 3ala4i, YYUTbIBAaTb HHTCPCChBI U
COTJTACOBAHHOCTD MO3UIIUH IPYTUX YIACTHUKOB JTHAJIOTA WU TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIC CPEICTBA OOIICHHS, MOHMMATh 3HAYEHHE COIUATBHBIX
3HAKOB, NPCANTOCBIIOK BOBHUKHOBCHUA KOH(I)JII/IKTHBIX CHTyaHHﬁ, YMCTb CMATYATDb KOH(i)J'H/IKTbI u
BECTH [IEPETOBOPBI;

BJIAACTh Pa3JIMYHBIMHA crocobamu OGH.[CHI/ISI u B3aHMOI[efICTBHH, IIOHUMATb HaMCPCHHA
JPYTUX JIOJEH, MPOSIBIIATh YBAXKHUTEIBHOE OTHOIICHHE K COOECEHUKY U B KOPPEKTHOU (opme
(bOpMyITHPOBATH CBOHM BO3PAKEHHS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOK TOYKY 3PEHHUS C HCIIOJIBb30BAHHUEM SI3BIKOBBIX
CpEICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

[IOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHJIMBUIYaJIbHOU pabOThI MpU
pelieHnr OMOIOTHYeCKON MpobiIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHUS TPYMIOBBIX
¢dbopM B3aMMOJEUCTBYS IPU peLIEHUH yueOHOM 3a/1auu;

BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX JEUCTBUU C YYETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

MIPUHUMATh LI€JIM COBMECTHOW JI€ATE€IbHOCTH, OpPraHU30BbIBATh M KOOPAUHUPOBATh
JIEUCTBUA 1O €€ NOCTUKEHHIO: COCTAaBIIATH IUIAH JACHCTBUH, pPaCIpElEsATh POJIU C YyUETOM
MHEHUH YYaCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OLICHHMBATh Kau€CTBO CBOErO BKJIAJIa U KAXKJOI0 YYaCTHUKA KOMaH/Ibl B OOIIUN pe3ysibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJIaraTb HOBBIE IIPOEKTHI, OLICHMBATh MJEU C NMO3ULHHA HOBHU3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh ITO3UTUBHOE CTPATETHMYECKOE IIOBEJICHUE B DPa3IUYHbIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

OBJajieHHe YHUBEPCAJIbHBIMYU PEryJsiTHBHBIMHU 1eHCTBUSIMMU:

1) camoopranmn3zanusi:

UCIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS Ui BBIABICHUS NPOOJIEM M HX pELIeHUS B
JKU3HEHHBIX U YYEOHBIX CUTYaIIUAX;

BbIOMpATh HAa OCHOBE OMOJIOTMUYECKUX 3HAHUH 11eJIeBbI€ U CMBICIIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX M IMOCTYINKax IO OTHOIIEHUIO K >KUBOW INPUPOAE, CBOEMY 3I0POBBIO0 U 3I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENTFHO OCYIIECTBIISITh MMO3HABATEIBHYIO JESATEIBHOCTD, BBISBISATH MPOOIEMBI,
CTaBUTh M (OPMYIUpOBaTh COOCTBEHHBIE 3aJaud B OOpa30BATEIBHOW JIEATCITHHOCTH U
JKU3HEHHBIX CUTYaIlUsX;

CaMOCTOSITENIbHO COCTAaBJIATH IJIaH PEIIeHus: TPOOJIEMBI C YIETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPEINOYTCHUH;

JaBaTh OIEHKY HOBBIM CUTYaIIHSIM;

paciupsaTh paMKH Y4€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

JieJIaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE;

OLICHUBATh IPHOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMHUPOBAHUIO U TMPOSBICHUIO IIMPOKOW OSPYIUIUH B Pa3HBIX
00JacTsIX 3HaHWH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTeIbHBINA U KyJIbTYPHBIH YPOBEHb.




2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISAM;

BJIJICTh HaBbIKAMH MTO3HABATEIBHOM pe(IIEeKCHU KaK OCO3HAHUS COBEPILAEMBIX JeHCTBUI
U MBICIIUTEJIBHBIX IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMM, HCIOIb30BATh MPUEMBI peduieKCuu
JUISL OLIGHKU CUTYalllH, BHIOOPA BEPHOTO PEILICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 10 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHsiTHE CeOsI H APYTHX:

NPUHUMATD ce0s, TOHUMAst CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTMX IIPH aHAJIU3€E PE3yNIbTaTOB ACATECIbHOCTH;
IPU3HABATh CBOE IIPAaBO U MPABO APYTUX Ha OIINOKY;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MMO3ULMH APYTroro 4ejJoBeKa.

INPEAMETHBIE PE3YJIBTATbBI

IIpenmetHbie pe3ynbTaThl 0ocBoeHUs nporpammbl COO 1o 6uosiorun Ha 6a30BOM ypOBHE
BKITIOYAIOT crieruduyueckue sl yaeOHoro npeamera «buoiorus» HaydHble 3HAHHSA, YMEHUS U
CIIOCOOBI JeUCTBHIA 1o OCBOCHHIO, UHTEPIIPETaluU
U TIpe00pa30BaHMIO 3HAHUHN, BUIBI JEATEILHOCTH I10 TOJYYEHUIO HOBOTO 3HAHUS U TIPUMEHEHUIO
3HAHUH B Pa3IUYHBIX YyYEOHBIX CHUTYalMsIX, a TAKXKE B pEaJbHBIX JKU3HEHHBIX CHTYalUsX,
CBSI3aHHBIX ¢ Owoisormeil. B mporpamMme mpeaMeTHbIE pe3yabTaThl MPEICTABICHBI IO T0JIaM
o0Oy4eHusl.

[IpenMeTrHble pe3ynbTaThl OCBOEHUs yueOHoro mnpenmera «buonorus» ¢ 10 knacce
JIOJKHBI OTpaX<aTh:

c(OpPMUPOBAHHOCTh 3HAHUW O MECTE W pOJIM OMOJIOTHM B CUCTEME HAyYHOIO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHpa U
HAyYHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCUMCKUX U 3apyOEeKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa [l PEeLIeHHs KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKpbIBaTh COJIEpKaHne OMOJOTHYECKUX TEPMUHOB U MOHSTUMN: KU3Hb, KJIETKa,
opraHusM, Merabonu3M (0OOMEH BeImeCTB M  MpEeBpalleHHue DHEPruu), TIoMeocTa3
(camoperynsinusi), YpOBHEBasi  OpraHu3alMsl JKUBBIX  CHCTEM, CaMOBOCIPOU3BEIEHUE
(penpoyKIys), HACIEACTBEHHOCTh, HK3MEHUYMBOCTh, POCT U Pa3BUTHE;

yMEHHE u3Jaratb OWOJIOTMYECKHWE TEeOpUu (KJIETOYHAs, XpPOMOCOMHAas, MyTallMOHHas,
[EHTpaJlbHas JO0rMa MOJIEKyJsApHOH Ouonoruun), 3akousl (I'. Mengens, T.Moprana, H.
W. BaBuiosa) u yueHus (0 EeHTpax MHOrooOpa3usi U IpOUCXO0XKIEHUS KyJIbTypHbIX pacTeHuid H.
W. BaBusnosa), onpeAesnsaTh IPaHULIbl KX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BJIAJIETh METOJaMH HAYyYHOI'O MO3HAHUS B OMOJOTUU: HAOIIOJEHHE U OMHCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHUH, OpraHu3alMs ¥u MpoBeIeHHE OHUOIOTHYECKOrO
DKCIIEPUMEHTA, BBIJIBM)KEHHE THIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIY HCCIELYEMbBIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJyYEHHBIX PE3YyJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPHI Y 3aKOHOB, YMEHHE JI€JIaTh BBIBO/IBI HA OCHOBAHUU IOJyYEHHBIX PE3YyJIbTAaTOB;

YMEHUE BBIACIATH CYIECTBEHHBIE NIPU3HAKUA BUPYCOB, KIETOK IIPOKAPUOT U DYKAPHUOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEUIECTB U
IpEeBpalleHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOI0 M HHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, ME03a, OILUIOAOTBOPEHUS, PA3MHOKEHUS, UHIUBUYAIBHOTO Pa3BUTHUS
opraHusma (OHTOIeHe3);




YMEHUE MPUMEHSATh MMOJyYeHHbIC 3HAHUS JUIs O0OBSICHEHUS! OMOJOTMUYECKUX MPOLIECCOB U
SBJICHUH, 711 IPUHATHS IPAKTUYECKUX PEIICHUI B TOBCETHEBHOM JKU3HHU C LIE€IbI0 00ECIeUeHUS
0€30IIaCHOCTH CBOETO 3[0POBbS M 3/I0POBbSl OKPYXAIOIIUX JIIOJEH, COONIONEHUS HOPM
IPaMOTHOTO IOBEJEHHsI B OKpYXamolleil NpUponHOH cpene, MOHMMaHUE HEOOXOAMMOCTH
UCTIOJIb30BAaHUS JIOCTUKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH U PallOHAIHLHOTO
HIPUPOONOIb30BAHNUS;

YMEHHUE pelIaTh »JIEMEHTAapHbIE T'CHETUYECKHE 3aJaud Ha MOHO- W JUTHOpHIHOE
CKpelLIMBaHKE, CLEIUIEHHOE Haclel0BaHHE, COCTaBIATh CXEMbl MOHOTHOPUIHOIO CKPEIIMBAHUS
JUI IpeJICKa3aHMsl HaclleZJ0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOIHATH Ja0OpaTOpHbIE M MPAKTUYECKHE padOThl, cOOMI0aTh MpaBUia Ipu
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BAHHEM;

YMEHUE KPUTHUYECKH OIICHWBATh W HMHTEPIPETUPOBATH MHGPOPMALUIO OHOIOTHYECKOTO
COJIepKAHUS, BKJIIOYAIOLIYIO IICEBIOHAYYHbIC 3HAHMSA W3 Pa3IMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOW HH(pOpMAIMH, HAYYHO-TIOMYJISIPHBIE MaTepUallbl), STUYECKHE ACIIEKThl COBPEMEHHBIX
UCCIIIOBaHUN B OMOJIOTMH, MEAULIMHE, OMOTEXHOJIOTUH;

yMEHHE co37aBaTb COOCTBEHHbIE IMCHbMEHHBIE M YCTHbIE COOOILEHHUs, 00001
OuoNornyeckyro HMHGOpPMALMI0O M3 HECKOJbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJb30BaTh
HNOHSTUMHBIN annapaTr OUOJIOTHH.

IIpenmertHble pe3ynbTaThl OCBOCHUs y4yeOHoro npeamera «buonorus» ¢ 11 knacce
JIOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTe U PONU OMOJOIMHM B CHCTEME HAy4YHOTO 3HAHMS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HaY4YHOI'O MHUPOBO33PEHUS, O BKJIA/Ie POCCUICKUX U 3apyOekKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonoruu, PyHKIIMOHAIBHOM TPaMOTHOCTH YEJIOBEKa IS PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PpacKpblBaThb COJEp)KaHUE OWOJIOTMYECKUX TEPMMHOB M IOHATHM: BHI,
HOMyJISAMS,  TeHO(OHI,  JBOJIONMS,  JBWKyIIME  CHIBI  ((aKTOphI)  DBOJIOIHH,
IPUCIOCOOJIEHHOCTh OPraHU3MOB, BHMJI000pa30BaHUE, SKOJIOTMYEcKHe (DaKTOphI, IKOCUCTEMA,
OPOJYLEHThl, KOHCYMEHTbI, pEeIyLEHThl, LeNu MHUTaHUSA, OHKOJIOTHYEeCcKas MupaMH/a,
OuoreoneHo3, onocgepa;

yMEHHE Wu3Jaratb Ouosiornyeckue Teopuu (dBosmonvoHHas teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOpHsl HBOJIOIMM), 3aKOHBI M 3aKOHOMEPHOCTH (3apojblimeBoro cxozacrsa K.
M. bapa, yepenoBanus INaBHbIX HampasieHUi u mytei sBomonuu A. H. CeBeprioBa, yueHus o
6uocdepe B. . BepHaackoro), onpenensTh rpaHULbI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BJIAJIETh METOJaMH HAYYHOI'O MO3HAHUS B OMOJIOTMU: HAOJIIOJEHHE U OMHCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alys M IPOBEJCHHE OHOJOTHMYECKOTO
HKCIIEPUMEHTA, BBIIBH)KEHUE THIIOTE3bl, BBISIBICHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJyYEHHBIX PE3YyJbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHbBIX MOHATHH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUH MOJyUYEHHBIX PE3yIbTATOB;

YMEHHUE BBIJIENATh CYIIECTBEHHBIE IPHU3HAKK CTPOEHUS OMOJIOTMYECKUX OOBEKTOB!
BUJIOB, TOMYJISIIIUNA, MPOIYIIEHTOB, KOHCYMEHTOB, PEAyLEHTOB, OMOTEOIIEHO30B M IKOCHCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEACTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIOo  OTOOpa,
BHUJI000pa30BaHusl, MPHUCIOCOOICHHOCTH OPraHU3MOB, JEHCTBHS IKOJIOTMYECKUX (PAKTOPOB Ha
OpraHM3MBl, IEPEHOCA BEIIECTB M MTOTOKA YHEPIHM B 3KOCHCTEMAX, aHTPOIIOTEHHBIX N3MEHEHUN
B JKOCHCTEMax CBOEH MECTHOCTH, KpyroBOpOTa BEIIECTB W OMOr€OXMMHMYECKHUX ILHMKIOB B
ouocdepe;

yMEHHE NMPUMEHSTH MOJIyYEeHHbIE 3HAHUSI JUIsl O0BSICHEHUSI OMOJIOTMYECKUX MPOLIECCOB U
SIBIICHUM, JJIS1 IPUHATHSA MPAKTUYECKUX PEIICHUH B TOBCETHEBHON KHU3HH C LENIbI0 00eCTIeUeHHS
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pOBbSl OKPYXAIOIIUX JIOJEH, COONIONEHUS HOPM
IPaMOTHOTO TMOBEJIEHUsI B OKpYXarolleil NpUpoOnHOH cpeae, MOHMMaHUE HEOOXOAMMOCTH
MCIIOJIb30BaHUs JOCTUKEHUH COBpEMEHHOM ouonorun JUIs paloHaIbHOTO
IPUPOIONIOIB30BAHUS;




YMEHHE pellaTh dJIEMEHTapHbIe OMOJIOTMYECKHE 3aJadud, COCTaBISATh CXEMBI MepeHoca
BEIIIECTB 1 SHEPTHUH B IKOCHCTeMax (IIeMy MTUTAHUS );

YMEHUE BBIMOIHATH JTa0OpaTOpHbIE M MPAKTUYECKHE pabOTHl, COONIONATh NpaBUiIa MPU
paboTe ¢ yueOHBIM U J1a0OPaTOPHBIM 000PYI0BAHHEM;

YMEHHE KPUTHUYECKH OIICHHBATh W HHTEPIPETUPOBATH WHPOPMAIUIO OHOIOTHYECKOTO
COJICpKaHUsI, BKIIOYAIOINIYIO0 IICEBIOHAYYHBIC 3HAHHMS W3 PA3IMYHBIX HMCTOYHHMKOB (CpeicTBa
MaccoBOW WH(pOpPMALMK, HAYYHO-TIOMYJIIPHBIE MaTepUalibl), pacCMaTpUBaTh TIJI0OAIBHBIC
9KOJIOTUYECKHE MPOOIIEMbI COBPEMEHHOCTH, JOPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
TIO3HIIUIO;

YMEHHE CO03/1aBaTh COOCTBEHHBIE IHCBMEHHBIE M YCTHBIE COOOLIeHHs, 0000mas
OMOJIOTUYECKYI0 HHQPOPMAIMI0O W3 HECKOJIBKMX HWCTOYHHMKOB, TPAMOTHO HCIIOJIB30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.




TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HavnMeHOBaHUe pa3ziesioB ¥ TeM KosinyecTBo 4acoB JdyiekTpoHHbIE (UPPOBLIE)
n/n IpOrpaMMbl Bcero| KoHTposbHbBIE [pakTHYecKue 06pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
1 BuoJsiorus kak Hayka 2 0.5 bu6bsaunoteka [JOK
https://m.edsoo.ru/7f41c292
2 ’KuBble cvcTeMbl U UX OpraHU3aL s 1 0 bubanoreka LIOK
https://m.edsoo.ru/7f41c292
3 XUMHYECKUH COCTAB U CTPOEHUeE KJIETKH 8 1 1 Bu6auoTteka LJOK
https://m.edsoo.ru/7f41c292
4 KuzHeneaTelbHOCTb KJIETKU 6 0 bubanoreka LIOK
https://m.edsoo.ru/7f41c292
5 PasMHOXXeHUe U UHAWBUIYa/IbHOE 5 1 bubanoreka LIOK
pa3BUTHE OPTAaHHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh U UBMEHUYMBOCTD 8+1 1 1.5 bu6aunoreka [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41c292
7 Cesieknisi opraHu3aMoB. OCHOBBI 3 0 bu6bsaunoteka [JOK
O6HMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
IOBILEE KOJIMYECTBO YACOB 10 TPOTPAMME || 34 | [ 4 |




11 KJIACC

AnexkTpoHHbIe (IKMbpPOBBLIE) 06pa30BaTeIbHbIE

Ne HaunmeHoBaHue pa3aesioB U TeEM IPOrpaMMbl KosimyecTBO yacoB
n/n Bcero KoHTposibHbIE [IpakTHyeckue PECYpChI
paboThl paboThI
1 IBOJIIOIIMOHHAsA 6UOJIOTHS 9 1 bu6anoTeka [IOK
https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHHE U pa3BUTHE XXU3HU Ha 9 0.5 bub6anoTeka LIOK
3emJie https://m.edsoo.ru/7f41cc74
3 OpraHu3Mmbl U OKpy»Kamwlas cpeja 5+2 1 1 bu6bsaunoTeka [JOK
https://m.edsoo.ru/7f41cc74
4 Coob111ecTBa U 3KOJIOTHYECKHE CHUCTEMbI 9 1 0 bubaunoreka LIOK
https://m.edsoo.ru/7f41cc74
‘[[O6aBI/ITb CTPOKY
| 25 |

OBILEE KOJIMYECTBO YACOB I10 [IPOTPAMME || 34 |




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHH A OCHOBHOM
OBPA30BATEJBHOM ITPOT'PAMMBI

10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTarta

IIpoBepsiemMble nMpeAMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOI 00pa3oBaTebLHOM
NMPOrpaMMbl CpeIHero 001ero oopa3oBaHusi

CdopMupOBaHHOCTh 3HAHWA O MECT€ W POJM OWOJIIOTHM B CHUCTEME HAyIHOTO 3HAHUS
€CTECTBCHHBIX HAayK, B OPMHPOBAHUK COBPEMEHHOW €CTECTBCHHO-HAYYHOM KapTUHBI MUpa
Y HAYYHOTO MHUPOBO33PCHHS; O BKIIAJC POCCHICKHX M 3apyOCIKHBIX yUEHBIX-OHMOJIOTOB B
pasButre Ononoruu; GyHKIMOHATEHOW TPAMOTHOCTH YEIOBEKa JUIsl PEHICHUS KU3HEHHBIX
3a1a4

YMeHHe pacKpbiBaTh COMCpP)KaHHE OMOJOTHYECKMX TEPMHHOB WM MOHSTHIL: JKU3HB, KIIETKA,
opraHm3M; MeTaboiau3M (OOMEH BEIIECTB U INPEBpalllCHUE JHEPIHH), TIOMEoCTas
(camoperynsimusi), ypOBHEBas OpraHW3alUs >KUBBIX CHCTEM, CaMOBOCIIPOU3BEICHHE
(penpoyKIns), HACIEICTBEHHOCTh, H3MEHYHBOCTD, POCT U Pa3BHTHE

YMeHue u3narate OMOJOTMYECKHE TEOpHUH (KJIETOYHas, XPOMOCOMHAs, MYyTalMOHHas),
3akoHbl (I'. Mennens, T. Moprana, H.J. BaBunoBa) u yuenus (0 neHTpax MHOTOoOpasus U
MIPOUCXOXKIEHUS] KyNbTypHBIX pacteHnié H.M. Bauiopa), ompemensTs TpaHUIBI WX
IPUMEHUMOCTH K KHBBIM CUCTEMaM

YMeHue BIaZeTb METOJAaMH HAYyYHOTO TMO3HaHWS B Owojoruu (HaOJroJeHWEe M ONHCAaHWE
JKUBBIX CHCTEM, MPOIECCOB M SBJICHUN; OpPTraHU3allusl U TPOBEACHHUE OHOJOTHYECKOTO
HKCIIEPUMEHTA, BBIIBHKCHNAE TUTIOTE3bI; BHISIBICHNE 3aBHCHUMOCTH MEXIY HCCIEITyEeMBIMU
BeJIMYNHAMH, OOBICHEHUE MTOYICHHBIX PE3YyIbTATOB, HCIIOIB30BaHHBIX HAYYHBIX MTOHITHH,
TEOPHI U 3aKOHOB; YMEHHUE JIeJIaTh BEIBOABI HA OCHOBAHUH MOJIYICHHBIX PE3yIbTaTOB)

YMeHue BBLICIATh CYIIECTBCHHBIC MPHU3HAKKH BHPYCOB, KIIETOK MPOKAPUOT M DYKAPHOT,
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB; OCOOCHHOCTH IPOIECCOB OOMEHa
BCIICCTB M TPEBpAIICHHUS OSHEPrMHM B KIEeTKe, (OTOCHHTE3a, IUIACTHYECKOTO U
JHEPreTHUECKOro 0OMEHa, XeMOCHHTE3a, MUT03a, MEH03a, OTUIOI0TBOPEHHSI, PA3MHOKEHHS,
WHIMBUYJILHOTO Pa3BUTHS OpraHu3Ma (OHTOTCHE3)

YMeHne NpUMEHSTh MONTyYeHHbIE 3HAHUS Al OOBSICHEHUs] OMOJIOTMYECKUX MPOLECCOB U
ABJICHUH, JUISI TIPUHATHSL INPAKTHUYECKUX PEIICHUH B MOBCEIHEBHOM JKM3HU B ILEJSIX
obecrieueHnst 0E30IACHOCTU CBOETO 3JI0POBbSI M 3[0POBbSl OKPYXKAIOIIUX JIFOMCH,
COOJIIOJICHHST HOPM TPaMOTHOTO TIOBEICHUS B OKPYIKAOIIEH MPUPOTHON cpejie; TOHUMAaHUe
HEOOXOIUMOCTH HCHOJIb30BAHMS JTOCTH)KEHUI COBPEMEHHOM OMONOrHMHM U OMOTEXHOJIOIHi
JUISL PAMOHAIIBHOTO PUPOJIOTIOIH30BaAHUSI

VYMenue peiaTtb JJCMCHTAPHBIC TCHCTHYCCKUEC 3aJadiud Ha MOHO- H I[I/IFI/I6pI/I,Z[HOG
CKpCIHINBAHUEC, CLCIUICHHOC HACICAOBAHHEC; COCTABJIATH  CXCMBbI MOHOFI/I6pI/I):[HOFO
CKpCIINBAHUS JJISA IPCACKA3aHWs HACJICAOBAHUA IIPU3HAKOB Y OPraHn3MOB

YMeHre BBIIOJHATH J1TaOOpaTOpHBIE M IIpaKTH4YecKue paldoThbl, cCOOMIOAATH MpaBuia HpU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYI0OBaAHUEM

YMeHrne KpUTHYECKH OIIEHMBATh W MHTEPIPETUPOBATh HH(OpMAIMIO OHOIOTHYECKOTO
CoJepKaHusl, BKIIOYAIOUIYIO TICEBAOHAYYHBIC 3HAHUS M3 Pa3IUUHBIX MCTOuHMKOB (CMU,
HAYYHO-TIOMYJISIPHBIE MaTepHalibl); 3TUYECKHUE aCIEKThl COBPEMEHHBIX HCCIECIOBaHUN B
OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH

10

YMeHue co3mgaBaTh COOCTBEHHBIC ITMCBMEHHBIE W YCTHBIE COOOIIEHHs, 00001mas
OMoJIOrHUecKyr0 HMH(OPMAIUI0 M3 HECKOJBKHUX WMCTOYHHUKOB, I'PAMOTHO WCIOJIb30BaTh
NOHSATHHHBIN anmapaTt OMOJIOTHH




11 KJIACC

Kon
MPOBEPSIEMOT0
pe3yabTarta

IIpoBepsiemble MpeAMeTHBIE pe3yJbTaThl 0CBOECHHSI 0OCHOBHOH 00pa3oBaTeIbHOM
NMPOrpaMMbl CpeHero oo1ero 0o0pa3oBaHusi

CdopMupoBaHHOCTh 3HAHWI O MECT€ W POJM OWOJIOTHHM B CHUCTEME HAYYHOTO 3HAHHS
€CTECTBCHHBIX HayK, B (DOPMUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KapTHHBI MHpa
YW HAYYHOTO MHPOBO33PEHHS; O BKIIAJC POCCUHMCKHX M 3apYyOCIKHBIX yUEHBIX-OHOJIOTOB B
pasButHe Ononoruu; HyHKIHOHATEHOW TPAMOTHOCTH YEIOBEKa JUIsl PEIICHUS KU3HEHHBIX
3a1a4

YMeHue packpeiBaTh CofiepKaHue OHONOTHIECKUX TEPMUHOB U MOHATHIA: BHI, TOMYJISIINS,
TeHO(OHA, DBONIONHUSA, ABWKYIIHE CHIBI ((HaKTOpPBI) SBOJIOIHUH, MPUCIOCOOICHHOCTD
OpPraHU3MOB, BHI000pa30BaHUE, HKOJIOTHUCCKHE (DAKTOPBI, IKOCHCTEMA, MPOAYIICHTHI,
KOHCYMEHTBI, PEAYIEHTbI, IE€MH IHTAHUS, ODKOJOTMYECKas MUpaMuia, OHOreoIeHO3,
ounochepa

YMmenune wu3narath Ouosnorndyeckue Tteopuu (3BomounoHHas Teopus Y. [lapBuna,
CHHTETHYECKasi TEOPHS IBOJIOLKH), 3aKOHbI U 3aKOHOMEPHOCTH (3apOJBIIIEBOTO CXOACTBA
K.M. bapa, yepenoBanusi riaBHbIX HampasiieHud u myteidl somtounu A.H. Cepepuosa,
yuenust o Ouoctepe B.M. Bepnaackoro), ompenensiTh TpaHUIBl HX NPUMEHUMOCTH
K )KMBBIM CHCTEMaM

YMeHue BIaZeTb METOJAaMH HAyYHOTO TMO3HAHWS B Owojoruu (HaONroJeHWE M ONHMCAaHUE
JKUBBIX CHCTEM, MPOIECCOB W SBICHHUW; OpPTaHW3allusl W TPOBEACHHE OHWOIOTHYECKOTO
SKCIIEPUMEHTA, BBIJBIKEHUE TUIIOTE3bI, BHISIBICHUE 3aBUCUMOCTH MEXKIY HCCIIETyEMBIMU
BeJIMYWHAMH, OOBICHEHUE MTOYICHHBIX PE3YyIbTaTOB, HCIIOIb30BAaHHBIX HAYYHBIX MTOHITHH,
TEOPUH ¥ 3aKOHOB; YMEHUE JIeNaTh BEIBOJBI HA OCHOBAHWH MOJTYYCHHBIX PE3YIHTATOR)

YMeHHe BBIACTATh CyIIECTBEHHbIC NPU3HAKNA CTPOCHUSI OMOJIOTMYECKUX OOBEKTOB: BHJIOB,
NOMYJISIANA, TPOAYIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OHWOTEOLEHO30B M JKOCHUCTEM;
O0COOCHHOCTH TIPOIIECCOB HACIEICTBEHHOW W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa,
BU1000pa30BaHusl, IIPUCIOCOOICHHOCTH OPraHM3MOB, JI€HCTBHS dKOJIOTHYECKUX (aKTOPOB
Ha OpPraHW3MBI, MEPEHOCA BENIECTB M MOTOKA DHEPrUM B JKOCHCTEMAax, aHTPOMOT'CHHBIX
WU3MEHEHUH B 9KOCHUCTEMaX CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB M OMOT€OXUMHUYECKIX
IIUKIIOB B Onocthepe

YMeHue NMpUMeHATh TOJYYeHHbIE 3HAHUS IS OOBSICHEHUS OMOJIOTHYECKHX IPOIECCOB U
SIBJICHUM, IS TIPUHSATUS TPAKTHYECKUX PEIICHUA B TIOBCEAHEBHOM KU3HU B IIEJIAX
obecreueHrss 0€30MACHOCTH CBOETO 3JI0POBbS M 370POBbS OKPYXKAIONIUX JIIOJCH,
COOJIFOIeHNsT HOPM T'PaMOTHOTO TIOBEJISHHSI B OKPYKAFOIIEH TTPUPOTHON CpeJie; MOHNMaHue
HEOOXOJUMOCTH  HCIOJB30BaHUS  JIOCTHXKECHHM  COBPEMEHHOH  Ouwoiorum IS
palMOHAIBHOIO NPUPOAONOIb30BAHUS

VYmenue peuaTtb 3JIEMEHTAPHBIC OHOJIOTHYECKHE 3aa4uu, COCTABJIATH CXCEMbl IICPCHOCA
BCUICCTB U SHCPIr'UH B OKOCUCTEMAX (Llel'II/I HI/ITaHI/ISI)

YMeHue BBINOJHATH JIAOOpAaTOpPHbIE M NpakTHYecKHe padoThl, coONI0NaTh NpaBUia Npu
pabote ¢ yueOHBIM ¥ Ja00pPaTOPHBIM 000PYI0OBAHUEM

YMeHrne KpUTHYECKH OIIEHMBATh W MHTEPIPETUPOBATh HH(OpMAIMIO OHOIOTHYECKOTO
coJepKaHusl, BKIIIOUAIOMIYIO IICEBJOHAYYHBIE 3HAaHUS W3 PaziIMuHBIX McTouHUKOB (CMU,
HAaYYHO-TIOIYJISIPHBIE MaTepHallbl); PACCMaTPUBATh IMIOOATBHBIE HKOJIOTMYECKHE TTPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MTO3UITHIO

10

YMeHue co3mgaBaTh COOCTBEHHBIC ITMCBMEHHBIE W YCTHBIE COOOIIEHHs, 00001mas
OMoJIOrHUecKyr0 HMH(OPMAIUI0 M3 HECKOJBKHUX WMCTOYHHUKOB, I'PAMOTHO WCIOJIb30BaTh
NOHSATHHHBIN anmapaTt OMOJIOTUH




ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon IIpoBepsieMblii 3J1eMEHT CO/IEPKAHUSA

1 buonorns kak Hayka

11 buonorns — Hayka o >xuBoil mpupojne. Ponp Ouonormum B (OpMHUPOBAaHWUU COBPEMEHHOW HAyYHOU
KapTUHBI Mupa. CucreMa OHOJIOTHYECKUX HAYK

19 MeToapl TO3HAHWA >KUBOM TpUpOABl (HAOMIOAEHHE, OSKCIEPUMEHT, OMNKMCaHhe, H3MEpeHue,
KJTaccH(HKaIUs, MOJICTMPOBAHNE, CTATHCTHYECKAst 00pabOTKa JTAHHBIX )

2 JKuBble cucTeMbl U MX OpraHu3aLus

21 JKusbie cuctempl (OMOCHMCTEMBI) KakK MpeaMeT u3ydeHus Owonornu. CBoiicTBa OMOCHCTEM M HX
paszHooOpasue

29 YpoBHHM OpraHu3andyd OHOCHCTEM: MOJEKYISIPHO-TEHETHYECKHH, KIETOYHBIH, OpraHM3MEHHbIH,

' MOYJISIIIHOHHO-BUIOBOM, IKOCUCTEMHBIHN, OnochepHbIi

3 XHUMHYECKHI COCTaB U CTPOEHUE KIIETKU
XUMHYECKUI COCTaB KIETKU. XUMHUYECKUE 3JIEMEHThI: MAaKpO3JEMEHThI, MUKPO3JIEMEHTH. Boma u

3.1 MUHEpaJIbHble BelecTBa. DOYHKIMM BOJAbl W MHHEPAIBHBIX BeUeCTB B kieTke. llommepxkaHue
OCMOTHYECKOT0 OajaHca
benku. CoctaB m cTpoeHme OenKoB. AMHWHOKHCIOTEI — MOHOMEpHl OenkoB. Hesamennmbie wu
3aMEHHMbIE AMHHOKHCIOTHI. AMHHOKHACIOTHBIH COCTaB. YPOBHU CTPYKTYPHI OEIKOBOH MOJEKYIIBI

32 (nepBuYHas, BTOpUYHAs, TPETHYHAS W UYETBEPTHUYHAs CTPYKTypa). XMUMHUYECKHE CBOHCTBAa OEJKOB.
buonornueckue GpyHKIuu OEIKOB.
®epmeHTHl — OnonOrHueckue karanuzatopbl. CTpoeHHe (epMeHTa: akKTHBHBIA LIEHTp, cyOcTpaTHas
cnenuuaHocts. Kobepmentsl. Buramunsl. OTiinyunst epMEHTOB OT HEOPTraHWIECKUX KaTaAIN3aTOPOB
YriieBoabl: MOHOCaxapubl (TJII0K03a, pud03a U Je30Kkcupr003a), qucaxapusl (caxaposa, JJakTo3a) U
noJrcaxapusl (KpaxMal, MIIMKOTeH, LeJlTiono3a). buonornueckie GyHKINU YTICBOIOB.

3.3 Jlununer:  Tpurmunepuasl, crepouabl, Qochomumuapl. [uapodunsHO-THIPOGOOHEIE CBOMCTBA.
buonornueckue ¢ynkuuu aunuaoB. CpaBHEHHE YINEBOOB, OCJIKOB U JIUIHIOB KaK HCTOYHHUKOB
SHEpPrun

34 Hyxneunossie kucnotsl: JIHK n PHK. HykneoTunsl — MOHOMEpPBI HYKJIEHHOBBIX KUCIOT. CTpoeHue u

¢ynkunn JHK. Crpoenne u ¢pynkuuu PHK. AT®: ctpoenune u pyHKuuu

3.5 L[PITOJ'IOFI/IX — HAayKa O KJICTKC. Knerounas TCOpHs. MeTO,I[BI HN3YUCHHS KJICTOK

36 KneTka xak nenmoctHas »xuBas cucrtema. OOmye Npu3Haky KIETOK: 3aMKHyTas HapyxkHas MemOpana,
) mosiekyiibl JIHK kak reHeTHYeCKuii amnmapar, cucTeMa CHHTe3a OesKka

THMbl KIETOK: dyKapUOTHUYECKash U mpokaproTHdeckas. OcOOEHHOCTH CTPOSHHSI MPOKAPUOTHIECKON
3.7 kinetkd. Knerounas crtenka Oakrtepuil. CTpoeHHe 3yKapuHOTHYECKOW KiIeTKH. OCHOBHBIE OTJIMYHS
pacTUTEIHHOM, )KHBOTHOM U TPUOHOMN KIIETKH

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJICTOUHAs CTCHKA, MIMKOKAIMKC, UX (QyHKiuH. [Ina3marndeckas
MeMOpana, e€ cBoiictBa ¥ ¢yHKIMU. [luTormazma u e€ opranowabl. OaHOMEMOpPAHHBIE OpPTaHOWIIBI
knerku: SHpommazmarndeckas cerb (JIIC), ammapar [ombmxu, nm3ocombl. [lomyaBTOHOMHBIC

3.8 N
OpraHou/bl KJIETKU: MUTOXOHAPUH, IAacTUAbl. IIponcxoxaeHne MUTOXOHAPUN M IulacTUA. Bunuel
ractug. HememOpaHHBIE OpraHoWABl KJIETKA: PHOOCOMBI, KJIETOYHBIA IIEHTP, PECHUYKH, JKTYTHKH.
DYHKIMHN OPraHOWOB KIETKU. BrirtoueHus

39 Anpo — perynsaropHbsiii ueHTp kieTkd. CTpoeHue sapa: saepHas 000J04Ka, KapuomiazMa, XpOMaTHH,

SIIPBIILIKO. XPOMOCOMBI

3.10 TpaHCIIOPT BENIECTB B KJIETKE

4 KuzuenesTe1bHOCTD KIETKH

OOmeH BemiecTB, Wiu MeTabomu3M. AccuMmuianus (IJIACTUYECKUH OOMEH) W JIHCCHMIIISAIINAS
(3HepreTnyeckuii OOMEH) — JIB€ CTOPOHBI €IWHOTO Tporecca Meradonm3Ma. Tkl 0OOMEeHa BEIECTB:
aBTOTPOQHBIH 51 reTepoTpodHBIIL.
Posib pepMeHTOB B 0OOMEHE BEIIECTB ¥ NPEBPAICHUN SHEPTUHU B KIIETKE

4.1

®orocunre3. CBetoBass U TeMHOBas ¢as3bl (orocuHTe3a. Peaknuu ¢orocuHTe’a. DPPEKTUBHOCTH
4.2 ¢dorocunTe3a. 3HaueHue GoToCHHTE3a VIS KU3HU Ha 3emie. Brnusaue ycinoBuil cpenbl Ha GoToCHHTE3
¥ COCOOBI MOBBIIICHHS €0 IPOIYKTHBHOCTH Y KYJIbTYPHBIX PACTCHHH.




Kox

IIpoBepsieMblii 31eMEHT COIEPKAHUSA

XeMOCHHTE3. XeMOCHHTE3UPYIONIHe OaKTepru. 3HaUeHNe XEMOCHHTe3a JIJIsl )KU3HU Ha 3emiie

4.3

DHepreTudeckuii 0OMeH B KieTke. PaciieniieHre BeniecTs, BhIICTICHIE W aKKyMYyJIHPOBaHUE YHEPTUHU B
KJIIETKE. OTaIlbl JHepreTmdeckoro obOmeHa. Inukomm3. bpoxenume u ero Bumbl. KuciopomHoe
OKHUCJICHUE, WM KIIETOYHOE JbIXaHue. DPGHEKTUBHOCTh YJHEPIeTHIECKOT0 OOMEHa

4.4

Peakuun matpuunoro cunre3a. ['enermueckas uHdopmanus u JHK. Peanmzanus renermueckoi
nH(DOpMAITMU B KJIETKE. | €eHeTHYECKHH KO W €ro CBOMCTBA. TpPaHCKPHUIIIUS — MATPUYHBIA CHHTE3
PHK. Tpancmsmmst — 6uocunaTte3 Oenka. KogupoBanne aMuHOKHCTOT. Poibs pubocoMm B OMOCHHTE3e
Oenka

4.5

Heknerounsle ¢opmbl xu3HuM — Bupycel. Hctopusi oTkpeitusi BupycoB (/.M. IBaHOBCKMIA).
Oco0eHHOCTH CTPOCHHS W IKU3HEAEATEIHHOCTH BHpPYcOB. baktepmodaru. bomesHm pactenwmid,
JKUBOTHBIX W YeJIOBEKa, BBI3bIBAa€MbIE BHpycaMmu. Bupyc ummyHoneduuuta yenoBeka (BUY) —
B030yautens CIIM da. IlpodunakTruka pacnpocTpaHeHUs] BUPYCHBIX 3a001€BaHUMI

PasmHoxeHue u WHAWBUAYAJIbHOC pa3BUTUC OPraHU3MOB

51

KrneTounslit iK1, WM )KU3HEHHBIH UK KieTku. MaTepdaza n mutos. Ilpomeccsl, mporekaromiie B
uaTephaze. Permmmukamnus — peakuus marpuanoro cuaresa JJHK. Ctpoenune xpomocoM. XpOMOCOMHBIN
Habop — kapuorun. JMIUIOMIHBIH W TalIOWAHBIA XPOMOCOMHBIE HaOOpbl. XPOMAaTHBIL.
[{uTonornueckre OCHOBBI Pa3MHOKEHHS U MHAWBUIYATbHOTO Pa3BUTHSA OPTaHU3MOB.

Henenne xknerkn — muto3. Ctagun mutosa. IIponeccel, Mpoucxondiue Ha pa3HbIX CTaIusAX MUTO3A.
buonornyeckuii CMbICJI MATO3a

5.2

@DopMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U mojoBoe. Buabl 6ecronoro pa3sMHOXKEHUs: JelICHUE
Ha/JBOE, TIOYKOBAaHHE OJJHO- U MHOTOKJIIETOYHBIX, CIIOpPOOOpa3oBaHUE, BETETATUBHOE Pa3MHOXKEHHE.
VcKkyccTBEeHHOE KJIOHMPOBAaHHE OPraHU3MOB, €r0 3HAYEHHUE ISl CEJICKINU

5.3

[TomoBoe pasMHOXKEHHE, €T0 OTINYHSI OT OECIIOIOTO.
Meiio3. Craguu meitosa. Ilporiecchl, mpoucxosinue Ha cragusx meiosa. [loBexpenne XxpomocoM B
Mmeio3e. Kpoccunrosep. buonorndeckuii cMpic 1 3HaYeHHE Meio3a

54

I'ameTorenes — nporecc 00pa3oBaHUs MOJOBBIX KIETOK Y KUBOTHBIX. 11010BBIE jK€J1€3bl: CEMEHHHUKH U
anyHukd. OOpa3oBaHME W Ppa3BUTHE IMOJIOBBIX KJIETOK — TaMeT (CHepMaTo30ui, SHIEKIeTKa) —
criepMaToreres u ooreHes. OCOOCHHOCTH CTPOCHUS ANIEKIIETOK U criepMaTo30u0B. OII0I0TBOPEHHUE.
[TapTeHoreHes

55

WnnuBunyansHoe pa3BuTHE (OHTOreHe3). OMOpHOHaJIbHOE pa3BUTHE (dMOpHOreHe3). OTallbl
IMOPHOHATIBHOTO Pa3BUTUS y TO3BOHOYHBIX JKUBOTHBIX: IPOOJICHHE, TacTPYJISALMs, OpraHOTeHeE3.
[MocTaomOproHanpHOE pa3BUTHE. THUOBl  MOCTAIMOPHOHANBHOTO Pa3BUTHSA: IpPsIMOE, HENpPsSMOe
(mmumHOYHOE). BnustHMe cpeabl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI, CHOCOOHBIC BBI3BIBATH
BPO’KIEHHBIE YPOJICTBA.

Pocrt 1 pa3Butue pacreHnidi. OHTOT€HE3 IBETKOBOI'O PACTEHUS: CTPOCHHE CEMEHH, CTaMU Pa3BUTHSI

HaCHeI[CTBeHHOCTB 1 UBMCHYUBOCTH OPIraHU3MOB

6.1

[Mpeamer u 3amaum TeHeTWKU. VcTOpus pa3BUTHA TEHETHKH. BKiajg pPOCCHHCKUX | 3apyOesKHBIX
yu€HBIX B pa3BUTHE TE€HETHKH. MeToAbl TE€HETHKH (TMOpHAOJIOTHYECKUH, IUTOr€HETHUYECKHUH,
MOJIEKYJISIpHO-TeHeTn4Yeckuil). OCHOBHbIE TEHETHYECKHME IOHATUS. |'eHeTHuecKkass CHMBOJIMKA,
HCIIOJIb3yEeMasi B CXEMaX CKpEIMBaHUI

6.2

3aKOHOMEpPHOCTH HACJIEZIOBaHWS MPHU3HAKOB, ycTaHOBiIeHHbIe [. Menmenem. MonHoOrnOpugHOE
CKpelIrBaHue. 3aKoH eIMHO00pasns THOpUI0B epBoro nokoseHus. [lpaBuino nomuHupoBanus. 3aKoH
paclleIuIeHns IpU3HaKoB. I'nnore3a ynuctoTsl raMeT. [loyIHOEe U HEMOIHOE JOMHUHUPOBAHNUE.
HI/II’I/I6pI/IJIHOG CKpeluIBaHUEC. 3aK0H HE3aBHCHUMOIO HacCJICAOBaHU IIPU3HAKOB. HI/ITOI‘GHGTI/I‘-IGCKI/IG
OCHOBBl ~ JUTHOPHIHOTO  CKpeUIMBaHWS.  AHajaM3upylollee cKpemuBaHue. Vcrmomnb3oBaHue
AHAJTM3UPYIOLIETO CKPELIMBAHUS VIS ONIPEIesIEHHsI TeHOTUIIa 0co0r

6.3

CueruieHHOE HaciemoBaHue mpu3HakoB. Paborta T. MopraHa 1Mo CIIETUICHHOMY HAcJIeIOBAaHUIO TE€HOB.
Hapymienne  crieruieHnsi TEHOB B pe3yibTaTe  KPOCCHHTOBEpa.  XPOMOCOMHAsT — TEOPHS
HACJEACTBEHHOCTHU. [ 'eHeTHYecKre KapThl.

l'enetuka mnona. XpOMOCOMHOE OIpeAelieHHe Tojia. AyYTOCOMBI H  TIOJIOBBIE XPOMOCOMBI.
T"'omorameTHble 1 T€TCPOraMEeTHLIC OPraHU3MBI. HaCHeJIOBaHI/Ie IIPU3HAKOB, CHETIJICHHBIX C ITOJIOM

6.4

W3menunBocTh. Buapl W3MEHUMBOCTH: HEHACIIE[CTBEHHAs W HacleAcTBeHHas. Poib cpeapl B
HEHACJIEJCTBEHHOH  M3MEHYMBOCTH.  XapakTepUCTUKAa  MOAW(DUKAIMOHHOM  M3MEHYUBOCTH.
Bapuanmonneli psa u BapuanuoHHas KpuBas. Hopma peaknuum npusHaka. KonnmdecTBeHHBIE M
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KaueCTBEHHbIE MPU3HAKU M WX HOpMa peaknnu. CBoicTBa MOIM(UKAIIMOHHON H3MEHYNBOCTH

6.5

Hacnencresennas, win IeHOTHIIMYECKas, U3MEHYMBOCThL. KoMOMHATHBHAs HM3MEHYMBOCTL. Meiio3 u
MOJIOBOM MPOIlECC — OCHOBA KOMOWHAaTHBHOW W3MEHYHBOCTH. MyTalioHHas W3MEHYHUBOCTD.
Knaccudukaruss MyTaruii: TeHHbIE XPOMOCOMHBIC, TEHOMHBIC. YacToTa M NPUYHMHBI MYyTaI[Ui.
Myrtarennpie (hakTopbl. 3aKOH TOMOJIOTHYECKHX pSAAOB B HACIEACTBEeHHON wu3MeHumBOoCcTH H.M.
Basnnosa

6.6

I'eneruka uenoBeka. Kapuorun yemoBeka. OCHOBHBIC METO/IbI T€HETHKHU YCIIOBEKA: I'€HEATOIHYCCKHU,
OJIN3HELIOBBIN, IIMTOTCHETHYCCKUH, OMOXUMHUCECKUH, MOJICKYJIsIpHO-TeHeTn4Yeckuii. CoBpeMeHHOe
omnpejelicHHEe TIE€HOTHIIA: IOJHOICHOMHOE CEKBCHHPOBAHUE, I'€HOTHIIMPOBAHHUE, B TOM YHUCIE C
momomipto IIIP-ananu3a. HacnencrBeHHBIe 3a0o0iieBaHUS 4YeJOBEKAa: IeHHBIE 00Jie3HU, OOJC3HHM C
HACJICJICTBEHHOHN TPEIpacloioKeHHOCThIO, XPOMOCOMHBIC Oosie3Hn. COMaTHYECKUE U TeHEpaTHBHBIC
Mytanuu. lIpuHIUOBL  310pOBOTO 00pa3a JKWU3HW, JAMATHOCTUKH, NTPOMWIAKTHKH U JICYCHUS
TEeHETUYECKUX Oone3Hel. MeauKo-reHeTHYeCcKoe KOHCYJILTHPOBAaHUE. 3HAYCHHUE MEIUIMHCKOM
IFCHCTHUKHU B IPCAOTBPAIICHUHN 1 JICUCHUHN I'CHECTHYCCKUX 3360J'ICB3HI/II71 YCJIOBCKA

Cenexuust oprann3MoB. OCHOBBI OMOTEXHOJIOTHU

7.1

CenekIus Kak Hayka U IPOIeCC. 3apoKIeHUE CEIeKINN 1 qomMecTukanus. Yuenne H.U. BaBumosa o
[EHTpaX TPOWCXOXKACHUSI W MHOT000pasus KyJIbTYPHBIX pacTeHHid. LIeHTpBI mpoucxoxmeHus
JIOMAITHUX >KUBOTHBIX. COPT, TOpPOJa, MITAMM

7.2

CoBpeMeHHbIE METOJIb CeleKIMU. MaccoBBIii U MHAMBUAYAIbLHBIA OTOOPHI B CENEKLIMU PACTCHUH M
KUBOTHBIX. OlleHKa SKCTephepa. BIM3KOpOACTBEHHOE CKpelUBaHHE — MHOpUAWHT. Yucras JuHUS.
CkpemuBanue 4nuCTHIX JUHAN. ['eteposmc, winm rubpumHas cuna. HeponcTBeHHOE CKpelIMBaHHE —
ayrOpuaunr. OtpanéuHas rubpuamsanus U e€ ycrmexu. MCcKycCTBEHHBI MyTareHe3 W IOJIydeHHe
MOJIMIUIONI0B. JIOCTHKEHHS CEIEKIIMY PACTEHHH, )KUBOTHBIX M MUKPOOPTaHU3MOB

7.3

BrotexHomorust Kak oTpacib MPOU3BOJCTBA. | eHHAsT MHXKEHEPHsL. DTanbl Co31aHUI PEKOMOMHAHTHOM
JHK u tpancrennsix opranu3smoB. Kinetounas nnxenepus. Kiierounsie KyiabTypbl. MUKpOKIOHAIBHOE
pasMHOXKeHHUe pacTeHHi. KioHnpoBaHue BBICOKONPOIYKTUBHBIX CEIILCKOX03HCTBEHHBIX OPraHU3MOB.
Dkonoruveckue u atnaeckue npodsemsl. MO — reHeTHUeCKH MOANGUIIMPOBAHHBIC OPraHU3MBbl

11 KJIACC

Kon
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DBOJIIOIIMOHHAST OUOJIOTHS

11

OBOJIIOLMOHHAS TeOpHUs U €€ MeCTO B OMOJIOTHH.

CeugerenscrBa 3Bomoouuu. IlajgeoHTonoruueckue: IOCIENOBATENbHOCTh IIOSBIEHUS BUAOB B
HaJICOHTOJIOTNYECKOH JIETOMHUCH, NepexoHble (opmbl. buoreorpaduueckue: cXo0ACTBO M pas3inyuue
¢bayH u prop MaTepukoB U OCTPOBOB. DMOPHOIIOTHUECKHUE: CXOJCTBA M PA3INUYUs SMOPHOHOB Pa3HbIX
BUIOB II03BOHOYHBIX. CpaBHUTENFHO-aHATOMHUYECKHE: TOMOJIOTMYHbIE, aHAJIOTHYHbIE, PYAUMEHTAPHBIC
OpraHbl, aTaBU3MbL. MOJIEKYJISPHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHM3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa00JIMUEeCKUX yTeH y BCEX OPraHM3MOB

1.2

OomroronHas Teopust Y. [lapsuna. [Ipenrnockuiki BOSHUKHOBEHHS AapBUHU3MA. [[BIKYIIHAE CHIIBI
sBoMONIMM BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TIPU OTPAHUYCHHOCTH PECYPCOB,
HeonpeneaEHHas N3MEHYNBOCTh, 00pb0a 3a CyIeCTBOBAHNE, €CTECTBEHHBIN OTOOD)

1.3

Cunrernueckas teopust dBomroruu (CTO) n ocHOBHEIE €€ monoskenus. MukpoaBomorus. [lomymsmus
KaK €AMHUIIA BUA U SBOJIIOLIUU

14

JBwxyme cuibl (GakTopsl) 3BOIIOLUHN BUIOB B MPHpoJe. MyTaOHHbIN npolece 1 KOMOMHATUBHAS
U3MEHYUBOCTb. [loMmysoHHbIE BOHBI U Apeiid reHoB. M3ousmus u Murpanus. EctecTBeHHbBIH 0TOOD
— HarpasJsroIUi akTop 3BoIoIUH. DOPMBI €CTECTBEHHOTO 0TOOPA.

[IprcnocoOneHHOCTs OpraHW3MOB Kak pe3yJbTaT JBOJIONMU. llpumepsl mpucrnocobneHuid y
Opranu3zmMoB. ApoMopd0o3bl ¥ HANOATANITAIINY.

Bun u BugooOpazopanue. Kpurepunu Buga. OcHOBHBIE (OpMBbI BHI000pa3oBaHus: reorpaduueckoe,
9KOJIOTHYECKOE

1.5

MaKpOBBOJ’IIOLII/IFI. (DOpMLI OBOJIFOIIMH q)HHeTH‘{eCKaH, JAUBCPIreHTHAA, KOHBCPIrCHTHAs, IapaJlICJIbHA.
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HeobpatnMocTs YBOTFOITIH

BoznukHoBenue n Pa3BUTUC XKNU3HU HA 3emie

2.1

JoHayuHble OpeacTaBieHUs O 3apOKICHUU XU3HU. HayuHble runore3sl BO3HUKHOBEHHS >KM3HU Ha
3emsie: a0MOreHe3 W TaHCIEPMHs. XHUMUYECKas JBOJIONUSA. DKCIICPUMEHTAIbHOE MOJTBEPKICHHUC
XUMHYECKOH 3Bomonmu. HauanbHble 3Tansl ouonorunyeckoii apomtonuu. ['unoreza PHK-mupa. [Tepsoie
KJIETKH U UX 3BOJIIOLHSL. DOPMHUPOBAHUE OCHOBHBIX MPYIII )KUBBIX OPraHU3MOB

2.2

PazButne xm3HM Ha 3emiie 1Mo ’paM u mnepuomam. Karapxeil. Apxeickas W MPOTEPO30HCKas DPEHI.
[Taneo3oiickast spa u e€ nepUOAbl: KEMOPHIICKUH, OPAOBUKCKHMW, CHIYPHHCKUH, IE€BOHCKHUH,
KaMEHHOYT OJIbHBIN, TepMCKUN. Me3030McKast 3pa U €€ EpUOIbL: TPUACOBBIM, FOPCKU, MEJIOBOM.
Kaiino3zoiickast spa u €€ mepuojibl: NajeoreHOBbI, HEOT€HOBBIM, aHTPONIOT€HOBBIA. XapaKTepUCTHKA
KJIUMaTa M TeoJIOTHYecKUX mpoueccoB. OCHOBHBIE 3Tallbl BONIOIUM PACTUTEIBHOIO M >KMBOTHOTO
Mupa. ApoMop¢03bl y pacTeHHi W KUBOTHBIX. [losiBIeHME, paciBeT M BBHIMHpAaHWE TPYII KHUBBIX
OpraHH3MOB

2.3

Cuctema OpraHMYECKOr0 MUpa KakK OTpa)k€HUE 3BOMIOLUUU. OCHOBHBIE CUCTEMATHUUYECKUE TPYIIIBI
OPraHU3MOB

2.4

OBOJNIONMS YeNoBeKa. AHTPOMOJOTHs Kak Hayka. Pa3BUTue MpeAcTaBIeHUH O NPOUCXOKIACHUU
yenoBeka. MeTojbl M3y4deHHA aHTpornoreHesa. CXOICTBa W pa3lu4Msl 4YEJIOBEKa M JKUBOTHBIX.
CucreMaTHYECKOE MTOJIOKEHUE YETOBEKa.

JBwxkymme cuibl ((hakTopbl) aHTpororeHe3a. HacneacTBeHHAs H3MEHUYMBOCTD M €CTECTBEHHBIN O0TOOP.
OO0u1ecTBEeHHBIM 00pa3 KU3HU, H3TOTOBJICHHE OPYAUHN TPy, MBIIUICHUE, PEUb

2.5

OCHOBHBIE CTaIMM W BETBU DJBOJIOIHMH YEJIOBEKA: aBCTPAIONUTEKH, UeloBeK yMenblid, YemoBek
npsaMoxoasamuii, YenoBek HeaHAepTadbCKuid, UenaoBek pasymublil. Haxoaxku MCKoOmaeMbIX OCTaHKOB,
BpeMsl CYIIECTBOBaHMsI, 00J1aCTh PacIIpOCTPpaHEHUs, 00bEM TOJIOBHOI'O MO3Ta, 00pa3 KU3HHU, OPYAHS

2.6

Yenosedyeckue packl. OCHOBHBIE OOJIBILINE PAChl: €BpONEOUHAas (€Bpa3uiickas), Herpo-aBCTPaTOUIHASL
(okBaTtopuanbHast), MOHTOJIOMJHAs  (a3UaTCcKOo-aMepuKaHCKas)).  YepTsl  MPUCTIOCOOIICHHOCTH
NPEACTAaBUTENCH YEIOBEUYECKUX pPac K YCJIOBHSM CyLIECTBOBaHHUS. EAMHCTBO uelOBEYECKHX pac.
Kputnka pacuzma

Opra"u3Mbl 1 OKPY’KaoIIas cpeaa

3.1

OKoyioTHsl Kak HaykKa. 3aadd W pas3lielbl dKOJOTHU. METONbI 3KOJIOTHYECKHX HCCICIOBAHUM.
Dxonorudeckoe MupoBo33peHue. Cpenbl OOWTaHUS OpPraHU3MOB: BOAHAs, HA3eMHO-BO3AYIIHASA,
MMOYBEHHAs!, BHYTPHOPTaHU3MEHHAS

3.2

Oxonorudeckue hakropsl. Kitaccudukaius sxonorndeckux HakTopoB: aOMOTHUECKUE, OMOTHUCCKUE U
aHTponoreHHble. JlefcTBHE 3KOJOrHYSCKUX (PaKTOPOB HAa OPraHU3MbI

3.3

AlGuornueckue (GakTOpbl: CBET, TeMIleparypa, BiaxHocTh. ®dotonepuoausm. IIpucnocodneHus
OPTraHM3MOB K JICHCTBHIO a0MOTHIECKHUX (akTOpOB. bHOIOTHYecKre pUTMBI

3.4

buotnueckue ¢axrtopel. Buapl OHMOTHYECKHMX B3aUMOACWCTBHH: KOHKYPEHLMs, XHIIHHYECTBO,
napasuTH3M, MYTyalu3M, KOMMEHCAIU3M (HaxJeOHMYECTBO, KBapTHPAHTCTBO), aMEHCAN3M,
HelTpamu3M. 3HaueHHe OWOTHYECKMX B3aMMOJEHCTBHH [UIl CYILECTBOBaHMS OPraHU3MOB B
NPUPOAHBIX COO0IIECTBAX

3.5

OKOJIOTUYECKHE XapaKTePUCTUKH monyssaiun. OCHOBHBIE IOKA3aTENX TOMYJSIIIHA: YHUCIEHHOCTD,
IJIOTHOCTE, POXKIaeMOCTh, CMEPTHOCTE, IIPUPOCT, MUTpanus. JlnHaMUKa YUCIICHHOCTH TIOMYJISIINN U €€
peryJsnus

Coo0111ecTBa U DKOJIOTHUYECKHE CUCTEMBI

CoobmiecTBO Opranu3MoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHIOBas, NPOCTPAHCTBEHHas,
tpoduueckas (numesas). Bunsl-nomuHanTel. CBs3u B OMOIIEHO3E

4.2

DKoJIoTHUecKre cuCcTeMbl (3kocucTeMbl). [loHaTre 06 sxocucteme u GrnoreorieHo3e. OyHKITMOHATLHBIC
KOMIIOHEHTBI 3KOCUCTEMBI: MPOAYLIEHThI, KOHCYMEHTHI, peAyLeHTbl. KpyroBopoT BeleCTB U MOTOK
SHEPruM B JKocucteme. Tpoduueckue (MHIIEBBIE) YPOBHU 3KOCHCTEMBI. lIUINEBbIE LIEMU M CETH.
OCHOBHBIE TTOKa3aTeNId IKOCUCTEMBL: OroMacca, MPOAYKITHI. DKOJIOTHUSCKIE MTHPAMUIBL: TTPOTYKITHH,
YUCICHHOCTH, Omomaccel. CBOWCTBA OKOCHUCTEM: YCTOHYHMBOCTH, CaMOPETYJSINSA, pPa3BUTHE.
Cykueccust

4.3

IIpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03P U peK. DKOCUCTEMAa XBOMHOTO WK MIUPOKOIUCTBEHHOTO
neca.
AHTpPOTIOTEHHBIE ~ DKOCHCTEMBI.  ATPOIKOCHUCTEMBL.  YPOOIKOCHCTEMBEI.  bHoiormdeckoe o




Kox

IIpoBepsieMblii 31eMEHT COIEPKAHUSA

XO3SHWCTBEHHOE 3HAUCHUE arpPOdKOCUCTEM M YPOOIKOCUCTEM.
buopasznoobpasue kak GakTop ycToOWIMBOCTH dKocucTeM. CoxpaHeHHe OHOIOTrHYecKOro pa3Hooopasus
Ha 3emuie

VYuenune B.M. Bepraackoro o 6uocdepe. ['panuiipl, coctaB u cTpykTypa Ouocdepsl. JKuBoe BemiecTBo
u ero ¢pyskrura. Oco6eHHOCTH Onocdeprl Kak TI00ATEHON SKOCHCTEMBI. J[nHaAMITYeCcKoe paBHOBECHE U

44 oOpatHas cBsi3b B Omocdepe. KpyroBopoTel BemecTB W OHOTCOXHMHYECKHE IUKIBI 3JEMEHTOB
(yrnepopa, azota). 30HaIbHOCTh OMOChepbl. OCHOBHBIC OMOMBI CYIIH
YenoBeuectBO B Ouocdepe 3emmnu. AHTpoOINOreHHbIE H3MEHEHHs B Owocdepe. InobanbHbie
45 AKOJIOTHIECKHE TIPOOIIEMEL.

OcHOBa palMOHAJIBHOTO YHPAaBICHHS] MPUPOIHBIMU PECypcaMy W WX HCHOIb30BaHME. JlOCTIKEeHHUs
OHMOJIOTMH U OXpaHa IPUPOJIBI
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