MyHuIUnaJdbHOE ABTOHOMHOE 0011e00pa3oBaTe/ibHOE YUpesKIeHue

«Cpennss odmeoopa3oBareabHas mkoaa Ne 152 r. Yeasaonncka»

(npunoscenue k O0OIl COO)

Pabouyas nporpamma

no npeamery «buoJsiorus»



ITpu pa3zpaboTke nmporpaMmsl 110 OMOJIOTUU TEOPETUYECKYIO OCHOBY JJIsl ONPENENIEHUS MOAX0A0B K
dopmupoBaHUI0 coiepkaHus ydeOHoro mpenmera «buosorus» COCTaBMIIM:  KOHIETYyalbHbIE
nonoxenus ®I'OC COO o B3auMoOOyCIOBICHHOCTH IIeNieH, COAep)KaHUs, Pe3ylbTaTOB OOy4YeHHS M
TpeOOBaHUN K YPOBHIO TOATOTOBKH BBITYCKHUKOB, TOJOXEHUS 00 OOMMX MENsIX M NPUHIMIIAX,
XapaKTEpU3YIOIUX COBPEMEHHOE COCTOSIHME CHUCTEMbI CpeHero oomiero obpa3zoBanus B Poccuiickoit
®denepanun, a Takke MOJOKEHUA O crienupuke OMOJIOruH, €€ 3HaUeHUH B TIO3HAHUU KUBOW NMPHUPOJIBI U
o0ecreyeHU: CyUIeCTBOBaHMs uelloBeueckoro ooOmiectBa. CorlacHO Ha3BaHHBIM — IIOJIOXKEHUSM,
OIpeieNIeHbl OCHOBHBIE (DYHKIIMHU MPOTrPaMMBbI 110 OMOJIOTHUH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosiorumu naéT TPENCTaBICHHE O LEAX, 00 oOmel crpaTernu OO0y4YeHUS,
BOCIIUTAHMUS M PAa3BUTUS OOydYaIOUIMXCs cpelacTBamMu ydyeOHoro mpenmera «buonorusy», ompenenser
o0s13aTeNIbHOE TPEAMETHOE COJAEPIKaHUE, €ro CTPYKTYPY, paclpelelieHHe IO pas3lielnaM M TeMaM,
PEKOMEHAYEMYIO TIOCIIEIOBATEIILHOCTh M3YUYEeHUsl Y4eOHOro MaTepuasia ¢ y4ETOM MEXIIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKM 00pa30BaTENIbHOTO IPOLECCca, BO3PACTHBIX OCOOCHHOCTEH
oOydJaronuxcs.

B nporpamMe mo OMOJIOTMH TaK)K€ YYMTBHIBAIOTCA TPEOOBAaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaIlpeIMETHBIM M MPEAMETHBIM pe3yibTaTtaM o0ydeHHs B (OPMHPOBAHUU OCHOBHBIX BHJIOB y4eOHO-
IIO3HABATEIBHOM  J1eATEIbHOCTH/Y4eOHBIX JEHCTBUH OOy4YarOmMXCSl IO OCBOCHHMIO COZAEp)KaHUs
OMOJIOTHYECKOr0 00pa30BaHMUA.

B nporpamme mno Owomorumm (10-11 xmaccel, 0a30BBIi ypOBEHb) peaJM30BaH MPUHLUI
NPEEMCTBEHHOCTH B U3yUYEHHH OMOJIOTHH, Ojaroiapst 4eMy B HEl MpOCMaTpUBAECTCS HANPaBICHHOCTh Ha
pa3BUTHE 3HAHUH, CBSI3aHHBIX ¢ (POPMUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS, LIEHHOCTHBIX
OpPHEHTALUI JIMYHOCTH, 3KOJOIMUYECKOrO MBIIUIEHUS, MPEACTaBIEHUN O 30pOBOM 0OO0pa3e >XKU3HU U
OCpe)KHBIM OTHOIIEHHWEM K OKpyXKaromieil mnpupoaHoi cpeae. [losTomy Hapsgy ¢ H3ydeHUEM
00111€0M0I0rMYECKUX TEOPUH, a TaKXKe 3HAHUN O CTPOECHUU >KHUBBIX CHCTEM PA3HOIO paHra M CyIIHOCTH
OCHOBHBIX IPOTEKAIOUIMX B HUX MPOLECCOB B MporpaMmMe MO OHOJOTMH YJEJNEHO BHHMaHUE
UCIIOJIb30BAHUIO MOTYYEHHBIX 3HAHUI B NNOBCEJHEBHOMN JKU3HU Ul PELICHUs NPUKIAAHBIX 3a/1a4, B TOM
yuciae:  NpOQUIAKTUKH  HACIEACTBEHHBIX  3a00JIeBaHUI  4YeIOBEKa,  MEIUKO-TEHETHYECKOTO
KOHCYJIbTUPOBaHMsI, OOOCHOBaHMS 3KOJOIMYECKH II€JIeCOO0Pa3HOTO TIOBEACHUS B OKpYXKaroei
IPUPOIHON Cpefie, aHAIN3a BIUSHUS X03HCTBEHHOM IEATEIIbHOCTH YEJIOBEKAa Ha COCTOSIHUE MPUPOTHBIX
U UCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHHE BHUMAHUA K MPHUKIIATHON HANPaBIEHHOCTH Y4€OHOTO MpeaMeTa
«buonorus» NPOIAUKTOBAHO HEOOXOAMMOCTBIO OOECIEYEHUs] YCIOBMH JUISI pELICHHs OJHOM U3
aKTyalbHbIX 3a/1a4 MIKOJIBHOIO OMOJOrMYECKOro 00pa3oBaHMs, KOTOpas MpearnosiaraeT OpMUPOBAHUE Y
o0y4aroImuxcst  CIOCOOHOCTH  aJalTUPOBaThCS K  H3MEHEHMSIM JMHAMMYHO  pa3BUBAIOIIErOCs
COBPEMEHHOT'0 MUA.

Buosnorus Ha ypoBHE cpeqHero oouero oopazoBaHus 3aHUMaeT BakHOe MecTo. OHa obecreunBaeT
¢dopmupoBaHre y OOydYaIOUIMXCS MPEACTABICHUH O HAay4yHOW KapTHHE MHpa, paciiupseT U 00oO0IaeT
3HAaHUS O KHMBOW IMPHPOJE, €€ OTIMYUTENbHBIX MPU3HAKAX — YPOBHEBOM OpraHU3allMM U HBOJIOIHH,
CO3MaéT YCIOBUS JJs: TO3HAHWS 3aKOHOB JKUBOM TMpupoabl, (GopMupoBaHus (YHKIHOHATIHHON
IPaMOTHOCTH, HaBBIKOB 3JI0pOBOrO M 0€30MacHOro oOpasza JKU3HU, HKOJOTHYECKOTO MBIIUICHMUS,
LICHHOCTHOT'O OTHOIIEHUS K )KUBOM IPUPOJIE U YETOBEKY.

Bosnbiioe 3HaueHne OMOJIOTUS UMEET TaKXkKe JUIsl peIieHUs] BOCIIUTATEIbHBIX U Pa3BUBAIOIINX 33134
cpemHero obmiero oOpa3oBaHMs, colMaau3anuu obOydaromuxcs. M3ydenue Ouonoruu obecrieuynBaeT
ycioBUs ISl OPMHUPOBAHUS WHTEIUIEKTYabHBIX, KOMMYHUKAIIMOHHBIX U WH(OPMAIIMOHHBIX HABBIKOB,
ACTETUYECKON KYJbTYpPbI, CIIOCOOCTBYET MHTErPAllMM OMOJIOTUYECKUX 3HAHHWH C MPEACTaBICHUSMH U3
JPYruxX y4eOHBIX MPEIMETOB, B YAaCTHOCTH, (PM3MKHU, XUMUHU U reorpaduu. Ha3BaHHbIe MOIOKEHHUS O



npenHa3HauYeHUH y4deOHoro mpenMera «bHoJorus» cOCTaBUIM OCHOBY JJIsl ONpEeNieHUsl MOAXOJO0B K
0TOOpY U CTPYKTYPHPOBAHHIO €T0 COACPkKAHUS, MPEACTABICHHOTO B IPOrpaMMe MO0 OMOJIOTHH.

OTt60p comepxkanus yaueOHOTO peameTa «bruonorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C TIO3UIUI
KYJIBTYPOCOOOPA3HOTO TOJIX0/1a, B COOTBETCTBUHU C KOTOPHIM OOYyJaroIuecs JOHKHBI OCBOUTH 3HAHUS U
YMEHHsI, 3HaYUMbIe aJisi (OPMUPOBAHHUS OOMICH KYIbTYphI, OMPEACISIONINE aeKBAaTHOE IOBEICHHE
YEJIOBEKa B OKPY’KAIOIIEH MPUPOTHOMN Ccpefie, BOCTPEOOBAaHHBIC B MOBCETHEBHOM KU3HU U MPAKTHIECKOMN
nesteabHOCTH. Oco0oe MEeCTO B ATOM CHCTEME 3HAHWM 3aHMMAIOT 3JIEMEHTHI COJEp)KaHHs, KOTOpHIE
CITy»aT OCHOBOW nJisi (hOPMUPOBAHUS TMPEACTABICHUN O COBPEMEHHON €CTECTBEHHO-HAyUYHOW KapTHUHE
MUpPa U IICHHOCTHBIX OPHEHTALHUAX JUYHOCTH, CIOCOOCTBYIOIIMX TyMaHHU3AlUH OHOJIOTHYECKOTO
oOpa3oBaHusl.

CTpyKTypHpOBaHUE COACPKAHMS YUeOHOTO0 MaTepuasa B MporpaMMe Mo OHOJIOTHH OCYIIECTBICHO
¢ y4€TOM MPHOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIMYMTEIBHBIX OCOOCHHOCTSX YKHUBOW NMPHPOJBI, O €&
YPOBHEBOUW OpraHW3allii W SBONIONUH. B COOTBETCTBMM C ITHM B CTPYKType y4eOHOro mpeamera
«buonorus» BeIIEIEHBI CIEAYIONINE COAEPKATEIbHbIE TMHUU: «bronorus kak Hayka. MeTo1bl Hay4HOI O
no3HaHus», «Kierka kak Owuonoruueckas cucrema», «OpraHu3sM Kak OHOJIOTMYECKass CHCTEMay,
«CucremMa u MHOTooOpaswe OpPraHMYECKOro MHpa», «IBOJIONMS JKUBOW MPHUPOILD), «IKOCHUCTEMBI U
MPUCYIIUE UM 3aKOHOMEPHOCTH.

Henr wu3yuenuss yueOHoro mpeamera «buonorus» Ha 06a30BOM ypOBHE — OBJAJICHUE
00y4JarOIMMUCS 3HAHUSMHU O CTPYKTYPHO-(DYHKIIMOHAIBHON OpPraHU3aIMK KUBBIX CHUCTEM Pa3HOTO paHTa
U TIpUOOpeTeHNe YMEHUI HCIONh30BaTh 3T 3HAHUS JJI TPAMOTHBIX JEHCTBUI B OTHOIIEHUU OOBHEKTOB
YKUBOU MPUPOIBI U PEUICHHS PA3TUYHBIX KU3HEHHBIX TPOOIIEM.

Hoctuxenne nenu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 06a30BOM  ypOBHE
o0ecrieunBaeTcs pelieHrueM CIeAYyomuX 3a1ay:

OCBOEHHE OOYyYalOIIMMUCA CHCTEMbl 3HAHUNW O OHMOJOTMYECKHX TEOpHUSAX, YUYCHHSX, 3aKOHax,
3aKOHOMEPHOCTSX, TUIOTe3aX, MpaBUiIax, CIyXallUuX OCHOBOW s (popMHpOBaHHS MPEACTaBICHUI O
€CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O METOJaX HAay4YHOrO IO3HaHHUS, CTPOCHUH, MHOrooOpazuu U
OCOOCHHOCTSIX )KHBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3allMU, BBIAAOIIUXCS OTKPBITUSX U COBPEMEHHBIX
WCCJICIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHHe y OOYYarOIIMXCsS TMO3HABATENBHBIX, HWHTEIJICKTYallbHBIX W TBOPYECKHUX
CIIOCOOHOCTEH B mpoliecce aHaIM3a JTaHHBIX O MyTSIX Pa3BUTHUS B OMOJOTHHM HAYYHBIX B3TJISIOB, UICH U
MOAXOA0B K U3YUYEHHIO KUBBIX CUCTEM Pa3HOI0 YPOBHS OpraHU3alNHY;

CTaHOBJIEHHE Yy oOydaromuxcs oOmeil KynbTypbl, (QYHKIHOHAIBHONH T'PaMOTHOCTH, DPa3BUTHE
YMEHHUH OOBSICHITH U OLICHUBAThH SIBJICHUS OKPYKAIOLIET0 MUPa HKUBOM MPUPOIbI HA OCHOBAHUU 3HAHUHN U
OTIbITA, MOJYYECHHBIX MTPH U3yYEHUHN OHUOJIOTUH;

dbopMupoBaHHE y OOYYAIOMIMXCS YMEHHN WJUTIOCTPUPOBATH 3HAYCHHE OMOJIOTUYECKUX 3HAHHWMA B
MPaKTUYECKOW JIEATEIbHOCTH 4YEJIOBEKAa, PAa3BUTHH COBPEMEHHBIX MEIULMUHCKUX TEXHOJOTUH U
arpoOMOTEXHOJIOTHI;

BOCTIIUTaHHE YOCKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM JKMBOH MPUPOIBI,
HEOOXOUMOCTH OEpeXHOr0 OTHOIICHHS K Hel, COOJMIOJeHHS STHYECKMX HOPM MpU MPOBEACHHUU
OHMOJOTUYECKHUX UCCIIEIOBAHMIA;

OCO3HaHHE IIEHHOCTH OMOJOTMYECKUX 3HAHUH Ui MOBBIIICHUS YPOBHS AKOJIOTMYECKOM KYNbTYpBI,
U1t pOpMHUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MPUMEHEHHE TPHUOOPETEHHBIX 3HAHUN M YMEHUI B TIOBCEITHEBHOM JKU3HU VISl OLIEHKH MTOCIICICTBUI
CBOCH NIEATENHHOCTH 1O OTHOIICHHUIO K OKpPYXKaIoIel cpeae, COOCTBEHHOMY 3I0POBbIO, 00OCHOBaHHUE U
coOuroieHre Mep NPOPUIAKTUKY 3a00I€BaHUA.



B cucteme cpeanero oo6miero oopazoBanus «buonorusy», nzydaemas Ha 6a30BOM YpOBHE, SIBIISIETCS
00s13aTeNIbHBIM YYEOHBIM MTPEIMETOM, BXOJISAIINM B COCTaB NMPEIMETHOM 00sacTi «EcTeCTBeHHO-HAyYHbIE
IPEIMETHD.

s u3yuenust Ononoruu Ha 6a30BOM YpOBHE CpeIHEro o0Iero oopa3oBaHus OTBOIUTCS 68 4acoB:
B 10 xmacce — 34 gaca (1 gac B Heenio), B 11 kimacce — 34 gaca (1 yac B HeZenio).

COJEP)KAHUE OBYYEHUA

10 KJIACC

Tema 1. buoJsiornsi Kak Hayka.

buonoruss xak Hayka. CBsa3p OuONOrMM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JAPYTUMHU
€CTECTBEHHBIMU HayKaMmHu, priocopueid, STUKON, ICTETHKON 1 TIpaBoM. Poss Onostoruu B popMHUpOBaHUN
COBPEMEHHOM Hay4yHOU KapTHHBI Mupa. CrcTemMa OMOIOTHYECKUX HaYK.
Metonsl TO3HAHWS JKUBOM THpHpoAbl  (HAOMIOJCHWE, OSKCIEPUMEHT, OIHUCaHUe, W3MEpPEHue,
KJaccu(uKanus, MOICIMPOBAHUE, CTATUCTUYECKAss 00pabOTKa JaHHBIX).
JdemoncTpanum:
[Moptpersr: Y. Hapsun, I'. Menaens, H. K. Konbuos, . Yorcon u @. Kpuk.
Tabmuip! U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIIBI.
JlaGopaTopHble U NpaKkTHYecKue padoThbl:
[TpakTnueckast pabora Ne «/cmonb3oBaHWe pa3IUYHBIX METOJOB MPU H3YYEHUHM OHOJIOTHYECKUX
00BEKTOB.

Tema 2. ’KuBble cucTeMbl 1 X OPraHU3aI U,

Kusbie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: ouonoruu. OTIMYUE KUBBIX CHCTEM OT
HEOPraHUYECKOU MIPUPOJBL.

CaoiicTBa OMocHCTEM M UX pa3zHOOOpasue. YPOBHU OpraHu3alii OMOCHUCTEM: MOJICKYIISPHBIH,
KJI€TOYHBIH, TKAHEBBIN, OpraHU3MEHHBIN, MOIMYJISUHOHHO-BUI0BOM, 3KOCUCTEMHBIN
(OuoreorneHOTUYECKHI ), OMOC(EPHBIH.

JdemoncTpanum:
Tabmuip! u cxembl: «OCHOBHBIE IPU3HAKH KU3HUY», «YPOBHHM OPTaHHU3AIIUN KUBOW TIPUPOIBIY.
O6opynoBanue: moaenb Monekybl JTHK.

Tema 3. XumMuveckuii cOCTaB H CTPOCHHUE KJIETKH.

XUMHUYECKUN COCTAB KIIETKH. XUMHUUYECKUE AJIEMEHTBI: MAaKPO3JIEMEHThI, MUKPO3JIEMEHTHL. Boia u
MUHEpalIbHbIEC BEIIECTBA.

OyHKIHMH BOJBI U MUHEPAIBHBIX BEIIECTB B KieTke. [lognepkanne ocMOTHYECKOTO OalaHca.

benku. CoctaB u crpoeHue O€nKOB. AMHUHOKHCIOTHI — MOHOMEpHl OenkoB. He3ameHumblie u
3aMCHUMBIC AMHHOKHCIOTHI. AMHWHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOW MOJCKYIIBI
(mepBuYHasi, BTOpUYHAs, TPETUYHAs M 4YETBEPTUYHAs CTPYKTypa). XHUMHUYECKHUE CBOMHCTBA OEIIKOB.
buonornueckne GpyHKIUN OCIKOB.

depMeHThl — OuWonormyeckue Katanuzatopel. CrTpoeHue (QepMeHTa: AaKTUBHBIA IIEHT),
cyocrparHas crenuduuHocts. Kodepmentsl. Butamuubpl. Otianuus (epMEHTOB OT HEOPraHUYECKHUX
KaTaqu3aTopoB.

YrneBoapl: MOHOcaxapuibsl (TJIOKO3a, pub03a H Ae30KCHUpHuO03a), Aucaxapuisl (caxaposa,
JIAKTO3a) W TOoMcaxapuapl (Kpaxmai, TIMKOTEH, 1IeUTion03a). bruomornueckue GyHKIIUN yTIE€BOIOB.



Jluruaer: Tpurnunepunbl, Gocdonunuabl, crepouabl. [ uapodunbHO-THAPOGHOOHBIE CBOWCTBA.
buonornueckne ¢yHkiuu aunuaoB. CpaBHEHHE YIIEBOJIOB, OCIKOB W JUNHAOB KaK HCTOYHHKOB
DHEPIHUH.

Hyxneunoseie xucnotsl: JJHK um PHK. Hyxneoruasl — MOHOMEpPHI HYKJIEHHOBBIX KHCIOT.
Crpoenue u ¢pynkuuu JJHK. Ctpoenne u pynkiuu PHK. Buast PHK. AT®: ctpoenue u GpyHKIUH.

[utonorus — Hayka o kierke. KineTtouHnas Teopusi — mpuMep B3aMMOJICHCTBHS UCH U (DAKTOB B
HAayYHOM IMMO3HAHUU. MeTO/IbI U3y4eHUs KIIETKH.

Knerka kak wenoctHas >xuBasg cucrema. OOlIuMe NpPU3HAKM KIETOK: 3aMKHYyTas Hapy»Has
MeMOpana, mosnekyisl JJHK kak renernueckuii anmapar, cucreMa cuHTe3a Oernka.

Tumbl  kJeTok:  dyKapuoTHMUecKas M mpokapuoruueckas. OCOOCHHOCTH  CTPOEHUS
npokapuoTuyeckor kietku. Kierounas creHka Oakrepuil. CTpoeHHE 3SyKapUOTHYECKOM KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIILHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAs CTEHKA, TIUKOKAIMKC, WX (YHKIUH.
[Tnazmaruueckas memOpaHa, e€ cBoiictBa U pynkiuu. [luromnasma u e€ opranounapl. OHOMEMOpaHHBIC
opranouabl kinetku: OIIC, ammapar ['onapaxu, au3ocoMbl. [lonyaBTOHOMHBIE OPraHOWABI KJIETKH:
MUTOXOHJIpUH, TuTacTHAbL. [Iporcxokaenne MUTOXOHApUN U tutacTull. Bunpl mactua. HememOpannbie
OpraHOUJbl KJIETKH: PUOOCOMBI, KIJIETOUHBIM WEHTpP, LEHTPUOIU, PECHUYKH, >KTYTUKH. DYHKIHMU
OpraHOMIOB KJIETKU. BritoueHus.

SAnpo — perymsatopHbld meHTp kieTku. CTpoeHue smpa: sifepHas 000JOYKa, KapuoIlia3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiaen, P. Bupxos, [[x. Yorcon, @. Kpuk, M.
Yunkuuc, P. ®panknun, K. M. bap.

Huarpammsbl: «PacnpeneneHne XUMUYECKHX AJIEMEHTOB B HEKUBOM mpupoze», «Pacnpenenenue
XUMHYECKHX 3JIEMEHTOB B KUBOM MPUPOIE.

Tabmuier u cxemsl: «l[lepuogudeckas TabiauIa XUMUIECKUX AJIEMEHTOBY», «CTPOSHUE MOJICKYJIIbI
BOb», «buocuHTe3 Oenka», «CTpoeHue Moiekynbl Oenka», «CtpoeHue depmeHtay, «HykienHOBbIE
kucnotel. JIHK», «Crtpoenne monekynsl AT®», «CTtpoeHne 3ykapuoTHUECKOH KieTku», «CTpoeHue
JKUBOTHOM KJIEeTKn», «CTpOoeHHE pacTUTENbHOU KIETKH», «CTpoeHue NPOKApPUOTUUYECKON KIETKNY,
«CtpoeHue sapa KIETKN», «YTIeBOAbIY, «JIunuabn.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000pyAOBaHUE JJIs MPOBEACHUS HAOIIOACHUH, H3MEPEHUH,
9KCIIEPUMEHTOB, MUKPOIIpENapaThl PACTUTEIbHBIX, )KUBOTHBIX U OAKTEPUATBHBIX KJIETOK.
JlaGopaTopHble U NpaKkTHYecKue padoThbl:

JlaGopatopnass pabora «M3ydeHHe KaTaINTHUYECKOW aKTUBHOCTU ()epMEHTOB (Ha mpumepe
aMuUJIa3bl WIKM KaTanas3bl)y.

JlaGopatopnast paGora «VI3yuyeHHe CTpPOEHHs KJIETOK PACTCHM, XHBOTHBIX M OakTepuil Moz
MHUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnapaTax u UX OMHCAHUE.

Tema 4. ’KuznenesareJLHOCTDL KJIETKH.

OOmeH BemiecTB, Wi MeTaboIM3M. AcCUMUIANUS (TUTACTHYECKUH OOMEH) W JTMCCHUMUIISITUS
(oHEepreTHYeCcKuii 0OMEH) — JIBe CTOPOHBI €IMHOTO Tpoliecca Metabonu3ma. Poslb 3aKOHOB COXpaHEHUS
BEIIECTB U SHEPTUU B IOHUMaHUU MeTa0oIn3Ma.

Tumnbl oO6MeHa BemecTB: aBTOTpodHBIN U reTepoTpodHbIid. Posb pepMeHTOB B 0OMEHE BELIECTB U
MIPEBPAIICHIH YHEPTHUU B KIIETKE.



dotocunTtes. CreToBas u TeMHOBas ¢a3bl poTocunte3a. Peakiuu dorocunresa. DPHEeKTUBHOCTH
dorocunTe3a. 3HaueHue (poTocuHTE3a AN KU3HH Ha 3emiie. BriusHue ycinoBuii cpepl Ha (POTOCHHTE3 U
CIIOCOOBI TIOBBIIIICHUS €70 MTPOYKTHBHOCTH Y KYIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHHTE3UPYIOIIe OakTepru. 3HaUeHWEe XeMOCUHTE3a JIJIsl )KU3HHU Ha 3eMIle.

DHepreTudeckuii oOMeH B KieTke. PacliemnieHue BeUIECTB, BBIICICHHE U aKKyMYJIHPOBAHHE
SHEPTrHM B KJIETKE. DTambl dHEepreTudeckoro oomena. I'mukonus. bpoxkenue u ero Buabl. Kuciopognoe
OKHCJIEHWEe, WM KjieTouHoe nbixanue. OxuciautenbHoe QocdopunupoBanne. IPHEKTHUBHOCTH
SHEPTreTHYECKOro OOMeHa.

Peaknun matpuunoro cuntes3a. ['enerudeckas uHbopmanus u JJTHK. Peanuzanus renernueckoi
uHpopManuu B KIeTKe. ['eHeTnueckuit kox u ero cpoicTBa. TpaHckpunius — MaTpuusbiil cunre3 PHK.
Tpancnsmus — OuocuHTe3 Oenka. Drtamnbl TpaHcusuuu. KomupoBaHue aMUHOKHCIOT. Ponb pubocom B
OnocuHTe3e Oemnka.

Hexnerounsie ¢opmbl ku3HH — BHpYChl. Mctopus otkpeitus BupycoB (JI. M. VBaHOBCKMIA).
Oco0EHHOCTH CTPOCHUS U KU3HEHHOTO IHKJIa BUPYcoB. bakteprodaru. bone3nun pactenuii, )kUBOTHBIX U
YeJI0BEKa, BhI3bIBaeMble BUpycamu. Bupyc nmmynonedunura yenoseka (BUY) — Bozoyaurens CITNda.
OOpaTHasi TpaHCKpUIIIUS, peBepTaza M HHTerpasza. l[IpoduiakThka pacnpoCTpaHEHUS BHPYCHBIX
3a00JIeBaHUM.

JdemoncTpanum:

IToprpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmumer 1 cxembl: «Tunel mutanus», «Merabonusm», «MHTOXOHIPUSY, «IHEPTreTUICCKHIA
oOmen», «Xmoporuact», «Porocuntesy, «Ctpoenne JJHK», «Ctpoenue u QpyHKIMOHUPOBAHHE TE€HAY,
«Cunre3 Oenkay, «['enetnueckuii koa», «Bupyce», «bakrepunodarn», «CtpoeHne U )KM3HEHHBIN UK
Bupyca CIIN/]a, 6akrepuodaray, «Permmkanus JJHK».

O6opynoBanue: Mmoaenu-ammukauu «Y npoenne JTHK u tpanckpunims», «buocunTes Oenkay,
«CtpoeHnue KiIeTku», Mosienb cTpyktypol JTHK.

Tema 5. PazMHoKeHNEe M1 HHAMBUIYAJbHOE Pa3BUTHE OPraHU3MOB.

Knerounblif 1UKI, WM KU3HEHHBIN UK Ki1eTkd. MHTepdasza u muto3. [Iponeccel, npoTekaromue
B uHTepdaze. Pemnmukanus — peakuus marpuunoro cunresa JJHK. Ctpoenue xpomocoM. XpoMOCOMHBIH
Ha0op — KapuoTHIl. [IMIIOMAHBIN M TaIUIOMIHBIA XpOMOCOMHBIE Ha0OpbI. XpoMaTuabl. Lluronornueckue
OCHOBBI Pa3MHOKEHUSI U MHAWBUAYAJIBHOTO Pa3BUTHS OPTaHU3MOB.

Henenne xnetkn — muto3. Craamm murosa. lIpomeccsl, mpoucxopsiue Ha Pa3sHBIX CTaaMAX
MUTO3a. BMOIOrn4ecKuii CMBICII MUTO3a.

ITporpammupyemasi rudesb KJIETKU — alomTo3.

@®opMbl pa3sMHOXKEHHUs OpPraHu3MoB: Oecriojioe M MojioBoe. Buasl 0ecnosoro pa3MHOKEHUS:
JiefieHHe HaJBOE, IIOYKOBAHHWE OJIHO- W MHOTOKJIETOYHBIX, CIOpPOOOpa3OBaHHE, BEreTaTUBHOE
pasmMHoO)eHHe. VICKyCCTBEHHOE KJIIOHUPOBAHUE OPraHU3MOB, €10 3HAYEHUE JJIs CEJICKIIUH.

[TonoBoe pa3MHOMXEHHE, €T0 OTINYHUS OT OECIOJIOrO.

Metiosz. Ctaguu meio3a. [Ipoueccsl, mpoucxosiiue Ha cTaausx meio3a. [loBenenue xpoMmocom B
Meiioze. Kpoccunrosep. buonornueckuii CMbICI U 3HaYE€HHUE MEH03a.

I'ameTtorenes — mporecc 00pa3oBaHMs IOJOBBIX KJIETOK Y JKUBOTHBIX. [loyioBblE »Kkese3bl:
CEMEHHUKHU U siMYHUKU. OOpa3oBaHKUE U pa3BUTHUE MOJIOBBIX KJIETOK — raMeT (CriepMaTo30u/], AHLEKIeTKa)
— cmnepmaroreHe3 Hu  oBoreHe3d. (OCOOEHHOCTHM CTPOEHHsS SIMLIEKIETOK U CIEepMaTO30MJIOB.
Onnonorsopenue. Ilaprenorenes.

WupuBuayanbHoe pa3BuTHe (OHTOreHE3). DMOpHOHAIBHOE pa3BUTHE (IMOpHOreHe3). ITarbl
SMOPHOHAILHOTO Pa3BUTUSl Yy IO3BOHOYHBIX JKMUBOTHBIX: JPOOJICHME, TacTPYJSALUs, OpraHOTeHE3.



[ToctomOpuoHanbHOe  pa3BuTHE. TUNBI  MOCTIMOPHOHATIBLHOTO  PA3BUTHS:  MPSMOE, HENPSMOE
(TmumHOYHOE). BnusiHue cpefpl HAa pa3BUTHE OPTraHU3MOB, (JaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJCTBA.

Pocrt u pa3Butue pactenuid. OHTOT€HE3 IIBETKOBOT'O PACTEHHUS: CTPOCHUE CEMEHU, CTaJNH Pa3BUTHL.
JdemoncTpanum:

Tabmumpr u cxembl: «@DOpMBI Pa3MHOXKEHHUS OPTraHU3MOBY», «JIBOHHOE OIUIOJIOTBOPEHUE Y
IIBETKOBBIX pAaCcTCHUI», «BereraTnBHOE pa3MHOKEHHE pacTeHUi», «JlemeHne KIeTku OakTepuity,
«CTpoeHne MOJIOBBIX KIIETOK», «CTpoeHne XpoMocoMbl», «Knerounsli muki», «Pemmukanus JIHK»,
«Muto3y, «Menosy, «lIpsiMoe n Henpsamoe pa3BUTHEY», «['aMeToreHe3 y MICKONMUTAIONIUX U YETIOBEKay,
«OCHOBHBIE CTAJIUA OHTOTEHE3a.

O6opynoBaHme:  MHKPOCKOM,  MuUKpomnpemnaparbl  «CrepMaTo30Ubl  MJICKOMHUTAIOIIETOY,
«Siueknerka miekonutaromero», «KapuokuHes B KiIeTKax KOpelIka JyKay, MarHUTHas MOJEIb-
anmuukanys «Jlenenue knerkuy, moaens JJHK, monens meradasHoii XpoOMOCOMBL.

JlaGopaTopHble U NpaKkTUYecKue padoThbl:

Jlaboparopnast pabora «HaGmroneHne mMmuTO3a B KJIETKaX KOHUMKA KOpPEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpenaparax.

Jlaboparopuas padota «/3yueHne CTpoeHHs MOJOBBIX KIETOK Ha TOTOBBIX MUKPOIMpENnapaTax.

Tema 6. HacsieacTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reHetuku. Micropus pa3BUTHA FeHETUKU. POJib UTONOTHH U SMOPHOIOTUU B
CTaHOBJICHUM TE€HETHKHU. BKian pocCHHCKUX M 3apyOekHBIX YUYEHBIX B Pa3BUTHE T€HETUKU. MeTomabl
TeHETUKU  (TUOPUAONOTUYECKUN, IUTOICHETHUYECKUH, MOJIEKYJsipHO-TeHeThdYeckuii). OCHOBHBIE
TE€HETUYECKHE MOHATHA. [ eHeThUecKass CHMBOJIMKA, UCIIOIb3YEMasl B CXEMaxX CKPELIMBAaHUM.

3aKOHOMEPHOCTH HACIICIOBAaHUS MPU3HAKOB, YCTaHOBJIeHHBIC . MeHnmenem. MoHorubpumHoe
CKpelIMBaHue. 3aKOH eIuHO00pa3usi THOPHUI0B MepBOro nokosieHus. [IpaBuino noMuHUpOBaHUS. 3aKOH
pacuieruieHus npu3HakoB. ['unore3a yucTorsl ramer. [lonHOE 1 HEMOITHOE JOMUHUPOBAHUE.

JurubpunHoe CKpELIMBaHUE. 3aKkoH HE3aBUCUMOIO HaCJEeI0BAHUS MIPU3HAKOB.
[{uToreHeTuueckue OCHOBBI  TUTHOPUAHOTO  CKpEIIMBAaHUSA. AHAIM3MPYIOLIEe  CKpElUBaHHUE.
Hcnonp3oBaHre aHATM3UPYIONIETO CKPEIIUBAHUS TSl ONPEeTICHHUs TeHOTHIIa 0COOH.

CueruieHHoe HacnenoBaHue npu3HakoB. Pabora T. Moprana mo CuemjIeHHOMY HacieIOBaHHIO
reHoB. HapymieHue cuemnieHns reHoB B pe3yJIbTaTe KpOCCUHIOBEpA.

XpOMOCOMHas TEOPHS HACIEICTBEHHOCTH. [ eHeTHYeCKne KapThl.

I'enetuka mnona. XpOMOCOMHOE ONpPEACICHUE I0jJa. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['omorameTHsble U reTeporaMeTHble Opranu3Mel. HacienoBanne npu3HakoB, CHEIUVIEHHBIX C TIOJIOM.

N3menunBOCTh. Buabl M3MEHUMBOCTH: HEHACNIEACTBEHHAss M HacleAcTBeHHas. Ponb cpensl B
HEHACJIEACTBEHHON U3MEHYUBOCTH. XapakTepucruka MOIU(PHUKAITMOHHON U3MEHYUBOCTH.
Bapuanuonssiii psn u BapuauuoHHas Kpusad. Hopma peakunn npusHaka. KonuuecTBeHHbIE U
Ka4yeCTBEHHBIE MPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHONH H3MEHYMBOCTH.

HacnencrBenHast, Wiau reHOTUIIMYECKas, U3MEHYMBOCTh. KOMOMHATHBHAS M3MEHUMBOCTh. Meiio3
U TI0JIOBOM IpoliecC — OCHOBAa KOMOMHATHMBHOW HM3MEHUYMBOCTH. MyTalMOHHAs HW3MEHUYUBOCTD.
Knaccudukanust myramuii: reHHbIE, XPOMOCOMHBIE, TeHOMHBIC. YacToTa W TPUYMHBI MYTaIIHM.
Myrtarennble (akTOpbl. 3aKOH TOMOJIOTHUECKHX pPSIOB B HAaclHeACTBEHHOW u3MeHumBoctH H. U.
Basuuosa.

BHesiepHast HaclIeICTBEHHOCTh U N3MEHYUBOCTbD.

I'eneruka wuyenoBeka. Kapuorun denoBeka. (OCHOBHBIE METOJbl TI'€HETHKM  YEJIOBEKa:
TeHEAIOTUYECKUH, ONM3HEIOBhIN, UTOTEHETUYECKU, OMOXMMHYECKUN, MOJEKYISIPHO-TeHETUISCKUH.



CoBpeMeHHOE OmpeelieHHe TEeHOTHUMA: MOJHOTEHOMHOE CEKBEHHPOBAaHUE, T'€HOTUIIMPOBAHUE, B TOM
yucie ¢ nomombio [T1[P-ananu3a. HaciaeacTBennblie 3a00eBaHus YeIOBEKA: TeHHbIC 00JIe3HH, O0JIC3HH C
HACJICICTBEHHOW MPEAPACTIONOKEHHOCThIO, XPOMOCOMHEIE Oonie3Hu. ComaTtuueckue W TeHEepaTUBHBIC
myTtanuu. CTBONOBBIE KIETKH. [IpUHIUIBI 30pOBOTO 00pa3a >KU3HH, JUATHOCTHKH, MPOPHUIAKTUKU U
JIeYeHUs] TEHETHYECKUX OoJe3Held. MeIuKo-TeHeTUYECKOe KOHCYIbTHPOBaHUE. 3HAYCHHE MEIUIIUMHCKON
TeHETUKH B MPEAOTBPAIICHNH U JICUEHUH FeHEeTHUECKUX 3a00JIeBaHHM YeIoBeKa.

JdemoncTpanum:

[Toptpetsr: I'. Mennens, T. Mopras, I'. ne ®pus, C. C. YerBepuxos, H. B. TumodeeB-PecoBckui,
H. 1. BaBuios.

TabGmuie 1 cxembl: «MOHOTHOPUIHOE CKPEIIUBAHUE U €r0 IUTOTCHETHUYECKash OCHOBaY, «3aKOH
pacumierieHusT W ero IMTOTEHETHYeCKas OCHOBa», «3aKOH YHCTOTHI rameT», «J/lurubpumnoe
CKpelBanuey, «LluTonornyeckue OCHOBBI JUTHOPUAHOTO CKpEUIMBaHusD», «Meio3y, «B3aumozeiicTBue
QIJIENBHBIX TeHOBY», «[ @HeTHYecKHe KapThl PACTEHUH, >KUBOTHBIX U UelOBekay, «[eHeThka IMoyay,
«3aKOHOMEPHOCTH HAaCJIEIOBaHMs, CLEMJIEHHOro ¢ mojiom», «KapuoTumbl demoBeka M >KUBOTHBIX»,
«Buapl u3MeHunBoCcTHY», «MoaudukaunoHHas W3MEHUMBOCTHY, «HacnemnoBanue pesyc-dakropay,
«['enetnka rpymnm KpoBu», «MyTalliOHHAs U3MEHYUBOCTD.

Ob6opynoBanue:  mojenu-anmukanuu — «MoHoruOpuanoe — ckpemuBanue»,  «Hemomnoe
JOMHUHHUpOBaHHE», «JluruOpumnoe ckpemuBanue», «llepekpéct  XpoMOCOM», MHUKPOCKON |
Mukpormnpenapar «JIpo3oduna» (Hopma, myTanuu GOpMbI KPBUIHEB U OKPACKHU Tena), Tepdbapuit «I opox
ITIOCEBHOMN».

JlabopaTopHble U NpaKkTHYeCcKHe padoThI:

JlaboparopHnast pabota «M3ydenne pe3yabTaToB MOHOTHOPHUIHOTO U JUTHOPUIHOTO CKPEITMBAHUS
y Ip030(UITbl Ha TOTOBBIX MUKpPOIIpernapaTaxy.

Jlaboparopnast  pabora  «M3ydeHume  MOAM(MUKAIMOHHOW  M3MEHUMBOCTH, IOCTPOCHHE
BAPUAIIMOHHOIO PAJIa U BApUAIMOHHOW KPUBOI.

JlaboparopHnast pabota «AHanu3 MyTaluil y 1po30¢uibl Ha TOTOBBIX MUKpPOIIpEnapaTax.

[TpakTuueckas pabora «CocTaBlICHHE U aHAIA3 POJIOCIOBHBIX YETIOBEKA.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuusi Kak Hayka M IIpolLiecC. 3apOXIE€HUE CEJIeKIMM U AoMecTukanusa. Yuenue H. WM.
BaBunoBa 0 TIeHTpax MPOUCXOXKICHHUS W MHOrooOpasusi KyJIbTYpHBIX pacTeHuid. LleHTpbl
IIPOUCXO0KICHMS TOMAIIHUX )KUBOTHBIX. COpT, IOPOAA, IITAMM.

CoBpeMeHHBIE METO/IbI CeNeKIMH. MacCOBBIM U MHIANBUIYAIbHBIA OTOOPHI B CEJIEKIIMN PACTCHUH
U KuBOTHBIX. OleHKa 3KcTepbepa. biu3kopoacTBeHHOE CKpellMBaHWe — MHOpPUAMHT. YucTas JAUHHSL.
CkpemmBanue 4YHCTHIX JIMHHHA. [eTeposuc, mnum tuOpuaHas cuia. HepoacTBeHHOE CKpelMBaHUE —
ayropuaunr. OtnanéHHas ruOpunuzanuss U e€ ycrnexu. VICKYCCTBEHHBIM MyTareHe3 U TOJy4eHue
NOJUIUIONA0B. JIOCTHKEHUS CEIEKIIUN PACTEHU, d)KUBOTHBIX 1 MUKPOOPTraHU3MOB.

buorexHomorust Kak OTpaciab NPOM3BOACTBA. ['€HHas MH)KEHepHs. OTambl CO3JaHUS
pexombunanTHOW JIHK u TpancreHHbix opranu3moB. Kierounas mmxeHepus. KieTouHble KynbTypHI.
MuUKpOKIIOHATIBEHOE Pa3MHOXKEHHE pacTeHui. KnonunpoBanue BBICOKOTIPOTYKTUBHBIX
CEICKOXO035HMCTBEHHBIX OPTaHM3MOB. JKOJOTHUYECKHE U ATHYecKHue mpoosembl. MO — reHernyecku
MO (UIIPOBAHHBIE OPTAHU3MBI.

JleMoHCTpamuu:

IToprpersr: H. U. Basunos, U. B. Muuypum, I'. JI. Kapneuenko, M. @. l1BaHOB.

Tabnuuer u cxemsl: kapta «L{eHTpBI MPOMCXOXKICHUS U MHOT000pa3usi KyJIbTYPHBIX PacTECHHI»,
«[Topoapl JAOMAIIHUX >KUBOTHBIX», «CopTa KyJIBTYpPHBIX pacTeHmit», «OTmanéHHas TUOpUIU3AIUN»,



«Pabotel akagemuka M. @. Meanomay, «llomumnoungus», «OO0BEKTHl OHOTeXHOMIOTHNY», «KIeTouHEIE
KYyJbTYpbI U KJIOHUpOBaHUE», «KOHCTpyHpOBaHHE U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJISDKU TUIOJOB U KOPHEIUIOJOB TUKUX (OPM U KYJIBTYPHBIX COPTOB PacTEHUH,
repOapuii «CenbCKOXO03IHCTBEHHBIC PACTCHUS.

11 KUIIACC

Tema 1. IBosoLHOHHAA OMOJIOTHS.

[IpenmnochiIku BOHUKHOBEHUS 3BOJIOIMOHHON TEOPHUHU. DBOJIIOIMOHHAS TEOopus U €€ MeCcTo B
O6uosnorun. BiusHue 3BOMIOLMOHHON TEOPUH HA pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CunerenbctBa 3Bomonuu. [lageoHTonornyeckue: MOCIEAOBATENbHOCTh TOSBICHUS BUIOB B
NaJICOHTOJIOTHYECKOM JIeTOMUCH, epexoiHblie hopMel. buoreorpaduueckue: cxoncTBO U pazianuue GpayH
U (JIOp MaTepUKOB U OCTPOBOB.

DOMOpHOJIOTHUECKUE: CXOJACTBA W pPa3Nuuusg HMOPHOHOB pa3HBIX BHUJOB ITO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTHMYHBIE, AHAJIOTMYHbIE, PYJUMEHTApHbIE OpPraHbl, aTaBU3MBI.
MonekynsapHO-OMOXUMUYECKHE:  CXOJACTBO  MEXaHHW3MOB  HACIEJACTBEHHOCTM W OCHOBHBIX
MeTaboIMYeCcKUX MyTell y BceX OpraHu3MOB.

OpomonnonHass teopusi Y. [apBuna. IIpennochiiku BO3HMKHOBEHUS AapBUHHM3Ma. [[BHoKylue
CWJIBI 3BOJIONMHU BUAOB 1o JlapBuHY (M30BITOYHOE pPa3MHOXKEHHE IMPH OrPAaHUYEHHOCTH PECYpCOB,
HeonpeaenéHHas N3MEHYUBOCTb, 60pb0a 3a CyLIeCTBOBAaHHE, ECTECTBEHHBII 0TOOD).

Cunrernueckas teopus 3osmonuu (CTO) u e€ oCHOBHBIE TIOJIOKEHUS.

Muxkposontonus. [lonynsanus kak eIMHUIA BUAA U IBOJIIOLIUN.

JBmwxyume cuiabl ((pakTopbl) SBOJNIOLMM BUAOB B mpupoje. MyTalMoOHHBIA mporecc |
KOMOHMHATHUBHASI U3MEHUMBOCTb. [lonmyssiinoHHble BOJIHBI U Apeiid reHoB. M3onauus u Murpamus.

EcrecTBenHbIit 0TOOP — HanpaBistomuid GpaxTop 3Bomonund. POpMbl ECTECTBEHHOT'O 0TOOpA.

[Tpucrnoco0aeHHOCT, OPraHu3MOB Kak pe3yiabTaT 3BoJonMH. [Ipumepsl mpucrnocoOseHuid y
OpraHu3MoB. ApoMOP(O3bl U UAN0AAANITALIUH.

Bun wu BumooOpazoBanme. Kpurepum Buma. OcHOBHble (GOpMBI  BHI000pAa30BAHMS:
reorpagpuueckoe, IKOJI0rHUECKOE.

MakposBomtoniust.  Dopmbl  3BomONMU:  QUIETHYECKAs,, JAUBEPreHTHAs, KOHBEPreHTHas,
napamiensHas. HeoGpatumocTs 3Bomonuy.

IIpoucxoxaeHue OT HecleUualu3UpOBaHHBIX NpeakoB. lIporpeccupyromas crnennaau3anus.
AnanTuBHas paguanus.

JdemoncTpanum:

[Toptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. {apsun, B. O. Koanesckuii, K. M. bap, 3. ['ekkens,
®. Mroiep, A. H. CeBepiios.

Tabmuuel n cxembl: «Pa3BUTHE OpPraHMYECKOro MHupa Ha 3emie», «3apoJbIIIM MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukc», «DPopmbl O0pbOBI 3a cyliecTBOBaHHE», «EcCTeCTBEHHBIH OTOOP»,
«MHoroo0Opa3ue  COpTOB  pacTeHMit», «MHoroobpasue TMOpox  JKUBOTHBIX»,  «llomymsanumny,
«MyTanMoHHasi HM3MEHYUBOCTH», «ApomMopdo3bl», «Maumoamantamum», «OOmas aereHepanus,
«/IBmwxkymme cuibl sBomonuny, «Kapra-cxema mapmpyra nyremectBusi Y. JlapBuna», «bopnba 3a
cymecTBoBanue», «lIpucrnocoOneHHocTs  opraHu3MoBy», «l'eorpaduyeckoe  BUI00Opa3OBaHUEY,
«DKoJI0rnYecKoe BIU1000pa30BaHUE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C PA3JIMYHBIMU TUIIAMU OKPACKH, HA0Op IJIOJIOB U CEMsIH,
Koyiekust «[IpuMepsl 3alIUTHBIX MPHUCIIOCOOICHUN Y KUBOTHBIX», MOJeNnb «OCHOBHBIE HAIllpaBJICHUS
IBOJIOIMMNY», 00BEMHAsA MOJIeNIb «CTPOEHUE TOJIOBHOTO MO3Ta MO3BOHOUHBIX.



buoreorpaduueckas kapra mupa, Kowiekuus «PopMbl COXPAHHOCTH MCKOMAEMbIX KHUBOTHBIX U
pacteHui», Mogaenb anmuukanus «llepekpécr xpomocom», BiaxHble 1npenaparsl  «Pa3Butue
HacekoMoroy, «Pa3ButHe nArymku», Mukponpenapar «/Ipozoduna» (Hopma, MyTauuu GOpMbl KpbLUIBEB
Y OKpAacKH Teja).

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

Jlabopartopnas pabota «CpaBHeHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHUION.

Jlaboparopnast pabora «OnucaHue NPUCTIOCOOJICHHOCTH OpraHu3Ma MU €€ OTHOCHUTEIHbHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU HA 3eMuie.

JloHay4yHble TIPEACTABICHUS O 3apOXKICHUU >XKU3HU. HayuHble rUnore3sl BOZHUKHOBEHUS JKU3HU
Ha 3emuie: a0MOreHe3 M MaHcHepMus. XHUMUYecKas HSBOJIOLUSA. AOMOTEHHBI CHHTE3 OpPraHUYECKHUX
BEUIECTB W3 HEOPraHMYECKUX. OKCIIEPUMEHTAIBHOE IOATBEPKACHUE XMMHMUYECKOH 3BOJIOLUU.
Hauanbubie stambel Ouosiormdeckoil sBomtoruu. ['mmoresa PHK-mupa. ®@opmupoBanue MemMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE NPOTOKJIETKU. [lepBrie KineTkn n ux s3Bosronus. PopMUpPOBaHNE OCHOBHBIX
TPYIII XKUBBIX OPIraHU3MOB.

PazButue xu3Hu Ha 3emiie 1o »pam U nepuoaam. Karapxen. Apxeickas U IpOTEpO30MCKast 3PHI.
[Taneo3oiickas spa u e€ mnepuonabl: KEeMOPUHCKHI, OPIAOBUKCKHM, CHIIYPHUHUCKUN, JEBOHCKHM,
KAMEHHOYTOJIBHBIH, IIEPMCKU.

Me3o30iickas 3pa U €€ Iepruoabl: TPHACOBBIN, IOPCKUH, MEJIIOBOM.

KaiiHo30licKkas 3pa u €€ nepuo/pl: ajgeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuka KJIMMara W TEOJIOTMYEeCKUX mpoueccoB. (OCHOBHBIE A3Tambl 3BOJIOLHU
PacCTUTENBHOTO U UBOTHOTO Mupa. Apomopdo3bl y pacTeHHil U *KUBOTHbIX. [losiBIeHHe, pacuBer u
BBIMUPaHUE TPy )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MUpa Kak OTpaKeHHE BOMIOUHUNA. OCHOBHBIE CUCTEMATHYECKHUE TPYIIbI
OpraHU3MOB.

DBOJIIOLMS YesoBeKa. AHTPONOJIOTUA KaK Hayka. Pa3BuTHe NpeACTaBICHHI O MPOUCXOXKICHUH
yesoBeka. MeTonpl Hu3ydeHus aHTponoreHesa. CXOACTBa M pa3Muus 4YEJIOBEKA M KMBOTHBIX.
CucremaTn4eckoe IOJI0KEHUE YETI0BEKa.

JBmxymme cuibl (pakTopsl) aHTpororeHe3a. HacnencTBeHHass M3BMEHUYUBOCTh U €CTECTBEHHBIN
ot6op. OO1IeCTBeHHBINH 00pa3 KU3HU, U3TOTOBIICHUE OPYIUI TPY/a, MBILIIICHUE, PEUb.

OCHOBHBIE CTaIUM U BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAJIONMUTEKH, HenoBek ymensblil, YenoBek
npsAMoxoisamuid, YenoBek HeaHaepTanbCckuil, YenoBek pa3yMHblii. Haxoakum HCKOMaemMbIX OCTaTKOB,
BpeMsI CYIIECTBOBaHUs, 00JIaCTh pacpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSI.
Yenoseueckue pacbl. OCHOBHbIE OOJBILIKE pachl: eBporneouiHas (eBpas3uiickas), Herpo-aBCTpaNOUIHAS
(9KBaTOpHANIbHASA), MOHTOJIOMIHAS (a3maTcko-aMepHUKaHCKas). UepTsl  IPUCIIOCOOIICHHOCTH
IIPEJICTaBUTENIEH YEIOBEUECKUX pac K yCIOBHUAM CyllecTBOBaHMs. EquHCTBO yenoBedyeckux pac. Kpuruka
pacusma.

JdemoncTpanum:

[Toptpetsr: @. Penu, JI. ITactep, A. U. Onapun, C. Muwuiep, I'. FOpu, Y. lapBuH.

Tabmumpl u cxembl: «Bo3HukHOBeHHEe COJIHEUHON CUCTEMBI», «Pa3BUTHE OPraHMYECKOTO MHUPAY,
«PactutenbHas kietka», «KuBoTtHas kinetka», «[Ipokapmornueckas kierka», «COBpeMEHHas CUCTEMa
OpraHMyYecKoro mupay», «CpaBHEHHE AaHATOMUYECKHX YEpPT CTPOEHHUS YeJIOBEKa U 4YeJIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NaJCOHTOJOTHYECKUX HAXOJOK IPEIKOB COBPEMEHHOTO 4YelIOBEKay,
«/IpeBHeline moan», «/pesHue moan», «llepseie cOBpeMeHHBbIE II0AN», «Hea0BeuecKue pacs».



Oo6opynoBanue: Mmymspkn «lIpoucxoxaeHne yenoBekay (OIOCTBI aBCTPAIONUTEKA, MMTEKAHTPOIIA,
HEeaHJepTalIblla, KPOMAHBOHIIA), CIETIKA WM M300paXKeHUsI KaMEHHBIX OpPYAM NMEPBOOBITHOTO YellIOBEKa
(kaMHHU-YOMIIEPHI, pyOuIIa, ckpebiia), TeOXpOHOJIOTHYECKas: Tabnua, KojuteKuus «PopMbl COXpaHHOCTH
HCKOIIa€MbIX KUBOTHBIX U PACTCHHII».

JlabopaTopHble U NpaKkTHYeCKHe padoThI:
[TpakTrueckas padoTa «/3yueHne HCKOTaeMbIX OCTATKOB PACTEHUI M )KMBOTHBIX B KOJUIEKIIUSIX .

Tema 3. Opranusmbl 4 OKpPY KaK0OLIasi cpeaa.

DKOJIOTHSI KaK Hayka. 3aadyd W pas3feibl dKOJOTMU. MeTOIbl 3KOJIOTMYECKUX HCCIEAOBAHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0OUTaHMS OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/IyIIIHAS, TOYBEHHAs, BHYTPHOPTaHU3MCHHAS.

Okonornyeckue ¢akropel. Kiaccupukamuss sKomorudeckux — (akTopoB:  aOMOTHUYECKHE,
OMOTHUYECKUE U aHTPOIOreHHBIC. J[elicTBHE IKOIOTHUECKUX (PaKTOPOB HA OPTraHU3MBI.

Abunornueckue (hakTopel: CBET, TeMmIepaTypa, BiaxHocTb. Doronepuoausm. Ilpucnocobienus
OpPraHU3MOB K JIEUCTBUIO abNoTHYecKuX (pakTopoB. buonoruueckue puTmel.

buotnueckue Qakropsl. Buasl OHOTHYECKHMX B3aWMOJCHCTBUN: KOHKYPEHIIMsSI, XHUITHHYECTBO,
cuM0Ono3 u ero ¢opwmel. [lapasutusm, Kkooreparus, MyTyalu3M, KOMMEHCaIu3M (KBapTHUPAHCTBO,
HaxJICOHWUYECTBO). AMEHCAINU3M, HEUTpanu3M. 3HAUYCHHE OWMOTHYECKUX B3aWMOJCHCTBUN  JIA
CYIIECTBOBaHMS OPraHU3MOB B IPUPOJIHBIX COOOIECTBAX.

DKOJIOTHYECKUE XAPAKTEPUCTUKH MOMysiiui. OCHOBHBIEC MOKA3aTENH MOMYJISINN: YUCICHHOCTD,
MJIOTHOCTh, POKJIAEMOCTh, CMEPTHOCTb, MPUPOCT, MUTpallUs. JJMHaMHKa YUCICHHOCTHU MOIMYJISIUU U €€
perymsiuus.

JdemoncTpanum:

[Toptpetsr: A. I'ymbonsar, K. @. Pynse, O. ['ekkensb.

Tabmumper w cxemsl: kapra «lIpupomnsie 30HBI 3emin», «Cpeabl OOWUTAHUS OPTraHU3MOBY,
«Dotonepuoguzmy», «llomynauuny», «3aKOHOMEPHOCTH POCTa YHCIEHHOCTH MOMYJISALUUA HH(PY30pUH-
TyQenbkuy, «[lumessie nenmy.

JlabopaTopHble U NpaKkTHYeCcKHe padoThI:

JlaGopatopnas pabora «Mopdoaoruueckiue 0COOEHHOCTH PACTEHUN U3 Pa3HBIX MECT OOUTAHUS.

Jlaboparopnas paboTa «BrnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[TpakTruyeckas padora «IloacU€T IIOTHOCTH MOMYJIAIMA Pa3HBIX BUJOB PACTCHHI».

Tema 4. Coo0uiecTBa U 3KOJIOTHYECKHE CHCTEMBbI.

Coo0mecTBO opraHu3MoB — OuoieHo3. CTpyKTypsl OHMOILIEHO3a: BUIIOBas, MPOCTPAHCTBEHHAS,
Tpodudeckas (rumieBas). Bunbl-nomuaanTel. CBsi3u B OMOIIEHO3E.

Dkonornueckue cucrembl (9kocucteMbl). [loHsitTue 00 »dkocucteMe U OHOTEOIEHO3E.
OYHKIHUOHAJIbHBIE KOMIIOHEHThI 3KOCHUCTEMBI: MPOIYLIEHThl, KOHCYMEHTHI, peayleHTbl. Kpyrosopor
BEIIECTB M TOTOK JHEPruM B 3Kocucteme. Tpoduueckue (muieBble) YPOBHU SKOCHCTEMBI. [IuieBbie
e U CETH. OCHOBHBIE TOKA3aTEIN YKOCUCTEMEIL: 6I/IOMaCC3., NpoayKIHA. DKOJIOTHYECKHE nupaMuabl:
NPOAYKIMH, YUCICHHOCTH, OMoMacchl. CBOMCTBA HKOCUCTEM: YCTOMYUBOCTH, CAMOPETYJIISALUS, Pa3BUTHE.
Cykueccusi.

[IpupogHbie 3KOCHUCTEMBI. JKOCHCTEMBI O3€p M peK. OIJKOCUCTEMAa XBOWHOTO WM
HIMPOKOJINCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE  DKOCHUCTEMBI. ATPOIKOCHCTEMBI. YpOoskocuctembl. buonornueckoe wu
X03SUCTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCHCTEM.

buopasnooOpasne kak Qaktop ycroiumBocTd dKocucteM. CoxpaHeHHE OHOJIOTHYECKOTO
pa3HooOpa3us Ha 3emiie.



VYuenue B. U. Bepuanckoro o Ouocdepe. I'panuiisl, coctaB u cTpykrypa Ouochepsl. XKupoe
BemecTBO U ero (ynkmuu. OcoGeHHOCTH Oumocepbl Kak IrIo0aIbHOM 3KocucTeMbl. JlnHamudeckoe
paBHOBecHE U 00paTHast CBs3b B Onocdepe.

KpyroBopoTs! BemecTB U OMOre0XUMHUYECKHUE LUKIIBI JJIEMEHTOB (YIriiepoaa, a3oTa). 30HAIbHOCTh
ounochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuectBo B Omocdepe 3emnn. AHTpONOreHHble W3MeHeHus B Ouocdepe. [modanbHbIe
9KOJIOTUYECKHE MTPOOJIEMBI.

CocymiectBoBaHMe mNpupoAsl U uenoBeyecTBa. CoxpaHeHne Ouopa3sHooOpa3usi Kak OCHOBa
ycroiunBocTu Ouocdepsl. OcCHOBa palMOHAIBHOTO YIPAaBICHUS MPUPOJHBIMU pecypcaMu M HUX
UCTIONIb30BaHue. JlocTHKeHUsT OMOIOTHH U OXpaHa MPUPOIBI.

JdemoncTpanum:

[Moptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumer u cxemsl: «[lumesbie menu», «buoIEHO3: cocTaB U CTpyKTypay, «lIpupomHsie
coobmiecTBay, «llenu muranusy, «IKonmorudeckas nupamuaa», «bruochepa m demoBek», «IKocucTeMa
HIMPOKOJIUCTBEHHOTO Jieca», «IKOCHCTEMA XBOWHOrO Jiecay, «bHOLIEHO3 BOJ0EMaA», «ATpPOLIEHO3Y,
«ITpuMepHbIE aHTPOINOrE€HHbIC BO3JACHCTBUS Ha MOPUPOLY», «BaxHeillne HCTOYHUKHU 3arps3HEHUS
BO3/lyXa U TPYHTOBBIX BOI», «[louBa — BaxkHelIasi cocTapistoniasi Ouocdepor», «PakTopbl Jerpagaluu
nouB», «llapHuKoBBI 3pdekT», «DaKTOpbl pPagUOAKTUBHOTO 3arpsi3HeHHs Ouocdepsl», «OOmas
cTpykTypa Omocteps», «PacmnpocTpaneHue xu3HH B Ouocdepe», «O30HOBBIA 3KpaH Ouocheps»,
«Kpyrosopot yrinepona B 6uochepe», «KpyroBopot azota B mpupoze».

ObopynoBanue: MoJenb-anmiuKkanus «TunudHele OWOLEHO3bI», TepOapuii «PacTuTenbHBIE
coob1ecTBa», Kosuiekuuu «buorneHosy, «BpeauTtenu BaKHEHIINX CENbCKOXO3SICTBEHHBIX KYIbTYP»,
repbapuy M KOJUIEKIIMM PACTEHUN M JKUBOTHBIX, MPUHAJUICKAIINE K PAa3HBIM 3KOJOTHYECKUM TpyIHnam
omHoro Buna, Kpacuas kaura Poccuiickoii ®eneparuu, n300paxeHuss OXpaHsIEMbIX BHUIOB PaCTCHUN U
KUBOTHBIX.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INTPOI'PAMMBI 110 BUOJIOI'MU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

Cornacno ®I'OC COO, ycraHaBIMBalOTCS TPEOOBAHUS K PE3yJIbTaTaM OCBOECHUS 00YYaIOIIUMHUCS
POTpaMM CPeIHEro o0IIero 00pa30BaHus: INYHOCTHBIM, METAIIPEIMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpyKType NTMYHOCTHBIX pe3yJbTaTOB OCBOEHHUS IpeaMeTa «bruonorus» BbIAEIEHBI CIEIYIOIUe
COCTaBJISIIOLIME: OCO3HAHNWE O0YYaIOIIMMHUCA POCCUICKOM TpaskJaHCKON MIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIPEIEICHNI0, HAIMYNE MOTUBALIUY K 00YYEHHIO OMOJIOTHH,
IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN JMYHOCTH HAa OCHOBE KIIIOUEBBIX I[CHHOCTEH M
UCTOPUYECKHX TPaTUIMNA pa3BUTUS OMOJIOIMYECKOTO 3HAHUS, TOTOBHOCTh M CLIOCOOHOCTh 0OYUaIOIIMXCs
PYKOBOJCTBOBAaTbCSI B CBOEH JESATENIBHOCTH IIEHHOCTHO-CMBICIOBBIMU YCTaHOBKaMH, HPUCYLIUMU
cucreMe OHOJOTMYECKOro OOpa30BaHUs, HAIWYME OHKOJOTHMYECKOTO MPAaBOCO3HAHUS, CHOCOOHOCTH
CTaBUTH LIEJIN U CTPOUTD KU3HEHHBIEC IIJIAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUS MpeaMeTa «bHoIorus» JOCTUTraloTCs B €IUHCTBE YUeOHOU U
BOCIIUTATEIbHON JESITENIBHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMH,
UCTOPUYECKHUMH M JIYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH, MPHUHSTHIMH B OOILECTBE MpaBWIaMU H
HOpMaMH{ TOBEICHHSI U CHOCOOCTBYIOT IpoOIleccaM CaMOIO3HAHUS, CAMOBOCHUTAHUS U CaMOPA3BHUTHS,
pa3BUTUsL BHYTPEHHEH MO3UIMU JMYHOCTH, MNATPUOTU3MA, YBAXKEHUS K 3aKOHY M MPABOMOPSAKY,



YeJIOBEKY TPy/la U CTaplieMy OKOJEHHUIO, B3AUMHOTO YBaXKEHUS, OEPEKHOTO OTHOIIECHHUS K KYIbTYPHOMY
HaclleUI0 M TpaJuUMsIM MHOTOHAIMOHaJbHOro Hapoaa Poccuiickon ®enepauuu, nOpupose u
OKpY>Karollen cpere.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHSI ydeOHOro mnpeamera «bHONOTHS» MOKHBI OTpaXKaTh
TOTOBHOCTb U CIIOCOOHOCTh 00YYaIOIINXCsl PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3UIHEH
JUYHOCTH, CHCTEMOM  IIEHHOCTHBIX  OpHEHTAllMi, TMO3UTUBHBIX  BHYTPEHHUX  YyOEXJIEHUH,
COOTBETCTBYIOIIMX TPAAUIIMOHHBIM LIEHHOCTSIM POCCUUCKOro OOIIeCTBa, PACIIUPEHHUE KUZHEHHOTO
ONbITa W ONBITA JEATEIBHOCTH B IMPOIECCE pEeaTu3allii OCHOBHBIX HAIpPABJICHUN BOCHUTATEIBHOU
JEATEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(hOPMUPOBAHHOCTh TPAXKJTAHCKOW TMOZHMIUK O0YYaromierocss Kak aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 00IIIecTBa;

OCO3HaHHE CBOMX KOHCTHTYIIMOHHBIX MPaB M 00s13aHHOCTEH, YBaXKECHHUE 3aKOHA U MTPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON JAEATEIbHOCTH NpPU CO3JaHUM YYE€OHBIX IPOEKTOB,
pelieHny yueOHbIX U MO3HABATENbHbBIX 3a/1a4, BHIITOJHEHUH OUOJIOrMYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh OMpENENsTh COOCTBEHHYIO MO3HIIMIO 1O OTHOLIEHUIO K SIBJICHHUSIM COBPEMEHHOM
’KH3HU U OOBSICHATD €€;

YMEHHE YYUTHIBATh B CBOMX JCHCTBHUSIX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aMMOJCHCTBUS
JIOJIEH ¢ pa3HBIMH YOCKICHHUSIMHU, KYTbTYPHBIMU IIEHHOCTSIMHU U COIUATBHBIM TOJIOKEHUEM;

TOTOBHOCTB K COTPYIHUYECTBY B MPOLIECCE COBMECTHOTO BBIMOJTHEHUS YU€OHBIX, TO3HABATEIBHBIX
U HCCIIEIOBATENbCKUX 33]a4, YBAKUTEIHHOTO OTHOIICHUS K MHEHHIO OMNIMOHEHTOB MPU OOCYXICHHUU
CIOPHBIX BOIMPOCOB OMOJIOTHYECKOTO CONEPIKAHNUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCHHCKON TPaXTAHCKOW HIACHTUYHOCTH, MATPHOTHU3MA, YBAKCHHS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Tiepe; PoinHOM, ropAoCTH 32 CBOM Kpail, cBot0 Poauny, cBOi
A3BIK U KYJIBTYpPY, MPOILIOE U HACTOAIEE MHOTOHALIMOHATIBLHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACICAUI0O U MaMSATHUKAM MPUPOJbI, JOCTHKCHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUHCKMX Y4YEHBIX B CTAHOBJICHHE M DPa3BUTHE OHOJIOTHH,
MOHMMAaHUS 3HAYeHUs OMOJIOTMM B MO3HAHUU 3aKOHOB NPHUPOABI, B JKU3HHM YEJIOBEKA U COBPEMEHHOTO
00111eCTBa;

uzeitHas yoexx1€HHOCTb, TOTOBHOCTh K CITY’K€HHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €ro
cyne0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHUE AYXOBHBIX LIEHHOCTEN POCCUKCKOr0O HApOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHUS;

CIIOCOOHOCTh OIIEHWBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYIyIIETro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJUTENSAM, CO3JaHHUIO0 CEMBbH Ha OCHOBE OCO3HAaHHOTO
MIPUHSTHUS IEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TPAAULIUSIMU HapoaoB Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHMSI:

ACTETHYECKOE OTHOIICHWE K MHpY, BKIIOYAas JCTETUKY ObITa, HAyYHOTO U TEXHHYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA,

IMOHUMaHUE SMOLIMOHAIIBHOTO BO3AEHCTBUS KUBOW NPUPOJbI U €€ HEHHOCTH;



TOTOBHOCTh K CaMOBBIPAQXEHHIO B Pa3HBIX BUIAX HCKYCCTBa, CTPEMJIEHHWE NPOSBISATH KayecTBa
TBOPYECKOMN JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHUsl, GOPMHUPOBAHUS KYJbTYPbl 3A0POBbSI H IMOLMOHAJIBHOIO
Osaromosy4usi:

NOHMMAaHWE M pealu3alus 3J0pOBOr0 W 0Oe3omacHoro obOpasza >KM3HU (30pOBOE MUTAHMUE,
coONI0OfIeHNEe TUTMEHWYECKUX TMpaBWJI W HOPM, COaJlaHCUPOBAHHBIM pEXHUM 3aHITHUH W OTIbIXA,
perymnsipHasi ¢uznyeckas aKTUBHOCTb), OEPEKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOI'O OTHOILIEHUS K
coOCTBEeHHOMY (DH3UYECKOMY M TICUXHYECKOMY 3JI0POBBIO;

MOHMMAaHUE LIEHHOCTU MPaBWJI WHIUBUAYAIBHOTO M KOJUJIEKTUBHOTO O€30MacHOTO MOBEICHUS B
CUTYaIMsX, YTPOXKAIOIIUX 30POBBIO U )KU3HU JIOJEH;

OCO3HaHME TIOCIEACTBMA UM HENPUATUS BPEAHBIX TPUBBIUCK (YIOTPEOJECHHUS aJIKOTOJI,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHHSA:

TOTOBHOCTD K TPYAY, OCO3HaHKE [IEHHOCTH MacTepCTBa, TPY10JI00ue;

TOTOBHOCTh K AKTUBHOH J1€ATEIbHOCTH TEXHOJOTMYECKOW W COLMaIbHOW HamNpaBlIE€HHOCTH,
CIOCOOHOCTh MHULIMMPOBATD, IIJIAHUPOBATH U CAMOCTOSITENILHO BBIMOIHITH TAKYIO AESITEIbHOCTD;

UHTEpEC K pa3inyHbiM chepam TpodecCHOHATBLHOM NeATeNbHOCTH, YMEHHE COBepUIaTh
OCO3HAHHBIN BBIOOp OymyIiei npodeccuu U peaTn30BbIBATh COOCTBEHHBIE )KU3HCHHBIE TIAHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTSHKEHUU BCEH KHU3HH,

7) 3K0JIOrH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJIecO00pa3Hoe OTHOIIECHHE K MPUPOJIE KaK UCTOYHHKY JKU3HU Ha 3emiie, OCHOBE
€€ CyIIEeCTBOBaHMUS,

MOBBILIEHUE YPOBHS 3KOJOTUYECKON KYJIbTYpbl: IPUOOPETEHHE OMbITAa TUIAHUPOBAHUSI TOCTYIIKOB
Y OLIEHKH UX BO3MOKHBIX TOCJIEICTBUMN I OKPYXKAIOIIEeH Cpeibl;

OCO3HaHUe T1100aIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U IyTel UX pelieHus;

CIOCOOHOCTh HCITIOJIb30BaTh MpUOOpEeTaeMble MPH W3YYeHUU OWOJIOTMM 3HAHUS U YMEHUS IMpHU
pemieHnun MpoOJieM, CBA3aHHBIX C paIlMOHAIBHBIM HPUPOIOIOIb30BaHUEM (COOIIOEHUE TMpaBUII
NOBEJICHUS B TPUPOJEC, HANPABICHHBIX HAa COXpaHEHHE PABHOBECHs B JKOCHCTEMaX, OXpaHy BHUJOB,
IKOCHCTEeM, Orochepsl);

AKTUBHOE HENPUATUE ACHUCTBUM, NMPUHOCALIMX BPEH OKPYKAKOLIEH NPUPOJHON Cpelle, yMEHHUE
IPOTHO3UPOBATh HEOJArONPUSITHBIE HKOJIOTMYECKUE IMOCIEACTBUS MpEeANpPUHUMAEMbIX JAEUCTBUNA H
peoTBpallaTh UX;

HaJIM4YMe PA3BUTOrO  3KOJOTMYECKOTO  MBILIUICHUS, 9SKOJOTMYECKOW KYJIbTYpbl, OIbITa
JEeSITEIbBHOCTH SKOJIOTUYECKOW HaIIPaBICHHOCTH, YMEHHUS PYKOBOJICTBOBAaTHCS MMHU B IO3HABATEIbHOM,
KOMMYHHUKAaTHBHOH M COIMAJIbHOW IPaKTHKE, TOTOBHOCTH K y4YacTHUIO B MPAKTUYECKOH IEATEIbHOCTH
HKOJIOTUYECKOM HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HayKH U OOIECTBEHHOW NMPAKTHKH, OCHOBAHHOTO HAa JUAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MeCTa B MOJUKYJIbTYPHOM MHPE;

COBEpIICHCTBOBAHNUE A3bIKOBOIM M UMTATENbCKOW KYJIbTYPhI KaK CPEICTBA B3aUMOACHCTBUS MEXKITY
JIOJIbMU U MTO3HAHUS MUPA;

NOHMMaHWe crneuuukr OWOJNIOTUM KaK HayKH, OCO3HaHMA €€ poimu B  (OPMHUPOBAHUH
palMoOHAIFHOTO HAYYHOT'O MBIIIICHHS, CO3/IaHUM LIEJIOCTHOTO NPEACTaBICHUS 00 OKpY)KAIOIIeM MHUpe
KaK O €IMHCTBE MPHUPOJIbI, YETIOBEKA U OOIIECTBA, B IO3HAHUHU MPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHUN
npo6JeM CoXpaHeHUs IPUPOTHOTO PABHOBECHS;



yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH UISI COBPEMEHHOHN IUBHIIM3AIUK: 00CCIIEYCHUs HOBOTO
YPOBHA pPasBUTUA MCOAUINUHBI, CO3JAaHUC TICPCIICKTUBHBIX 6HOT€XHOHOFHﬁ, CHOCOGHBIX peuiaTtb
pecypcHbIe TPOOIEMBbI Pa3BUTHS YEIOBEYECTBA, MOMCKA IMYTEH BBIXO/A M3 TJIOOATBHBIX YKOJIOTHUECKUX
npobieM U oOecredyeHus: Inepexoja K YCTOMUYMBOMY pa3BUTHIO, PAlMOHATIHHOMY HCIIOJIb30BAaHUIO
HOPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHJAPTOB KHU3HH;

3aWHTEPECOBAHHOCTh B TIOJIyYCHHUH OWOJIOTUYECKUX 3HAHWHA B IENAX TIOBBIMICHHUS OOIIEH
KYJBTYPBI, €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH (PYHKIIMOHAIHHON IPaMOTHOCTH
obydJaronuxcs, GOpMHPYEMON MPHU U3yUYEHUU OHUOJIOTHH;

MOHWMAaHKE CYITHOCTH METOJIOB ITO3HAHHMSI, UCTIONB3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
HCIIOJIB30BAaTh IIOJYYAaCMbIC 3HAHUA [JId aHajlin3a U OG’bHCHeHI/IH SIBJICHUU OKpyXaromero mupa u
MPOUCXOAAIINX B HEM HBMGHGHHﬁ, YMCHHC [OCJIATh OGOCHOB&HHBIG 3aK/IIOYCHUA Ha OCHOBC HAYYHBIX
(aKTOB ¥ IMEIOIIUXCS TAHHBIX C IEJIBI0 MOJYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CHOCOGHOCTB CaMOCTOATECIIBHO HCIIOJIB30BaTh 6HOJ’IOI‘I/I‘IGCKI/I€ SHAHUA U1 PCUICHUA HpO6HeM B
peaTbHBIX JKU3HEHHBIX CUTYAIIHsX;

OCO3HAaHHME IIEHHOCTH HAYYHOH JESTEeIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH IPOEKTHYIO H
UCCIIEIOBATEIIBCKYIO JeSITEIFHOCTh HHIMBUIYAIHHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTHh K HEMPEPHIBHOMY O0pa30BaHUIO U CaMOOOpPa30BaHUIO, K aKTHBHOMY
MOJIYYCHHIO HOBBIX 3HAHUHU 110 6I/IOJ'IOFI/II/I B COOTBCTCTBUU C ) KU3HCHHbBIMU HOTpGGHOCTHMI/I.

METAINIPEJMETHBIE PE3YJIBTATbBI

MeTtanpeamMeTHble pe3yabTaThl OCBOCHUS Y4eOHOTO TipeaMeTa «bHoIorusy BKIFOYAIOT: 3HAYNMbIE
Uit (OPMUPOBAHUS  MHUPOBO33PECHUS  OOYYAIOMIMXCS  MEXKIUCHUIUIMHAPHBIE  (MEXIIPEIMETHBIC)
oOlIeHayYHbIE MOHATHS, OTPaXKAIOIIME LEJIOCTHOCTh HAYYHOW KapTHUHBI MHUpPa U CHEUU(PUKY METOIOB
MO3HAHMS, MCIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUs, SBIEHUE, MPOIECcC, CUCTEMA,
Hay4yHBId (DaKT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCeloBaHue, HaOI0JaeHHe,
U3MEpEeHHe, DSKCIepUMEHT U JApPYrux), YHHUBEpcajbHble YyueOHble JeHcTBUS (ITO3HABaTENIbHBIE,
KOMMYHHKATHBHBIC, PETYISTUBHBIC), oOecrieunBarmue GopMupoBanre (GpyHKIMOHAIBHON TPaMOTHOCTH
U COLMATBHOW KOMIIETEHIIMH OOYyYaIOUIUXCcs, CIIOCOOHOCTh OOYYAIOIIUXCS HCIOIb30BaTh OCBOCHHBIC
MEXIUCIUIUIMHAPHBIC, MHPOBO33PEHUECKHE 3HAHWUS W YyHUBEpPCAbHbIC y4ueOHBbIE [EHCTBUS B
[M03HABATEJIbHON U COLMAJIbHOM MPAKTHUKE.

MeTtanpeaMeTHble pe3yabTaThl OCBOCHUS MPOTPaMMBI CPEAHETO O0IIero oopa3oBaHUs IJOTKHBI
OTpaXkaTh:

OBiajeHne YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JJOornYecKue AeMCTBUSI:

CaMoOCTOSITENNbHO  (OPMYyNIHpPOBaTh M aKTyaJU3UpoOBaTh MpoOiieMy, paccMaTpuBaTth €€
BCECTOPOHHE;

UCIOJIb30BaTh TPH OCBOCHHM 3HAHWN MPHUEMBI JIOTHUYECKOTO MBIIUICHUs (aHallM3a, CUHTE3a,
CpaBHEHHUSI, Kiaccu(ukamnuu, 0000IIeHNs), paCKPHIBATh CMBICT OMOJIOTMYECKUX TOHSTHN (BBIICTATH UX
XapaKTepHBIC TPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMU MOHSATUSIMH );

OTIpEeEIATh LEIH ACSITEeIbHOCTH, 3a/laBas MmapaMeTpbl U KPUTEPUU UX JOCTHIKEHUS, COOTHOCHUTD
Pe3yNbTaThl JESTEIBHOCTH C MOCTABICHHBIMH LIETISIMU;

UCIOJIb30BaTh OMOJOTHYECKHE MOHATHS 17151 O0BsICHEHUSI (PAKTOB U SBJICHUI KUBOM MPUPOIBL;

CTPOUTH JIOTMYECKHE pacCyXIeHUs (MHIYKTHBHbBIC, IEIYKTUBHbIC, 1O AHAJOTMH), BBISBIATDH
3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX, (DOPMYIHpPOBATH BHIBOJIBI U
3aKJTIOYCHHUS,



NPUMEHSTh CXEMHO-MOJICNIbHBIC CPEJICTBA [UIS TPEACTaBICHUS CYIIECTBEHHBIX CBSI3€H U
OTHOIICHUA B U3Yy4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TakXke MPOTUBOPEUYHMI pazHOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IJIaH peIIeHUs MPOOIeMbl ¢ y4E€TOM aHAIM3a HUMEIOIIMXCS MaTepUalbHBIX WU
HEMaTepUaIbHBIX PECYpPCOB;

BHOCHUTH KOPPEKTUBHI B JICATEIIEHOCT, OIIECHUBATh COOTBETCTBHE PE3YJIbTATOB IIEIISIM, OIICHUBAThH
PUCKH TTOCIIEACTBUN IEATEILHOCTH;

KOODJWHUPOBaTh W  BBIIOJHATH pabOTy B  YCIOBUSAX pEATbHOrO, BUPTYaJbHOTO |
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIUICHUE PU PEIICHUH KU3HEHHBIX POOIIeM.

2) 0a30BbIE HCCIAeA0BATENbCKUE el CTBUS:

BJaJIeTh HAaBBIKAMH Yy4eOHO-UCCIIEOBATEIbCKOW M MPOEKTHOH MAEATENbHOCTH, HaBBIKAMU
paszpeuieHus npodiaeM, CoCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY IOUCKY METOAOB PELICHHUs
NPaKTUYECKHUX 3a/1a4, TPUMEHEHHIO Pa3InNYHBIX METO/IOB TIO3HAHUS;

UCTIOJB30BaTh PA3IMYHbIC BUJABI JEATEIBHOCTH 10 TOJYYCHHUIO HOBOTO 3HAHHA, €ro
UHTEPIpETANNU, TPeo0pa3oBaHUI0 U TPUMEHEHUIO B YYCOHBIX CHUTYaIUsIX, B TOM YHUCIE TIPU CO3/IaHUU
y4eOHBIX U COIMATIBHBIX TPOEKTOB;

¢dbopMHpOBaTh HAYYHBIH THUI MBIIUICHUS, BJaJeTh HAYYHOH TEPMHUHOJOTHEH, KIIOYEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh © (OpPMYIHpPOBaTH COOCTBEHHBIC 3aJaud B 0Opa30BaTENbHON JEATEIBHOCTH U
KU3HEHHBIX CUTYallUsX;

BBISIBIISITh NIPHYMHHO-CIICJICTBEHHBIE CBSI3M M aKTYaJIM3HpPOBATh 3a/ady, BBIIBUTaTh TUIMOTE3Y €€
pelleHus, HaXOMUTh apryMEHTHI /IS J0Ka3aTelbCTBa CBOMX YTBEpPKICHHH, 3a/JaBaTh MapaMETpPhl H
KPUTEPHH PEUICHHUS;

aHAJM3UPOBATh IMOJYYCHHBIC B XOJIE PEIICHUS 3a/la4d Pe3yJIbTaThl, KPUTUYECKA OIICHUBATh WX
JIOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh PUOOPETEHHBIH OIBIT;

OCYILLIECTBIIATh IICJICHANPABICHHBI TIOMCK TMEpeHoca CpEeACTB U CHocoOOB JEHCTBHS B
po(hecCHOHATLHYIO CPey;

YMETh EePEHOCUTH 3HAHUS B TIO3HABATENFHYIO U MPAKTUYECKYIO 00JIACTH KU3HEICATEILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC WJICH, MIPEIIaraTb OPUTHHAIBHBIC TIOAXOIBI U PEIICHHS, CTABUTH IMPOOJIEMBI U
3aJ1a4M, JOITYCKAIOIINE alTbTePHATUBHBIC PEIICHHUS.

3) padora ¢ ungopmanmeii:

OPHEHTUPOBATHCS B PA3IMUHBIX UCTOUYHMKAX MH(OpMAIMH (TEKCTe Y4eOHOro mocoous, HayqHO-
HOMYJSIPHOM JIHUTEpaType, OMOIOTUYECKHX CIOBAPSIX M CIPABOYHHKAX, KOMIBIOTEPHBIX 0a3axX JaHHBIX, B
WnTepHere), aHanu3upoBaTth MHPOPMALUIO PA3IUYHBIX BUAOB U (OPM IPENCTABICHUS, KPUTHUYECKU
OLIGHUBATh €€ I0CTOBEPHOCTh M HEITPOTHBOPEUYHBOCTH;

bopMyIHpOBaTh 3ampOChl W TPUMEHSTh pPA3JIUYHBIE METOABI MPH TOHWCKE U O0TOOpe
Ouosornueckoi HHpOpMaIuK, HeOOXOUMOH /IJIs1 BEITIOJTHEHHS YUEOHBIX 3a]1a4;

npuoOpeTaTh  ONBIT  WCHOJB30BaHUS  WH(POPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTHUBHOTO UCIIOJIB30BAHMUS PA3ITUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (POpPMY MpeAcTaBiIeHUsT OMONOTHYecKOi HH(pOpMaIun
(cxembl, rpaduKH, TUarpaMMBbl, TaOJIHUIIbI, PUCYHKH U JPYToe);



UCIOJIb30BaTh HAy4YHbIH SA3bIK B KAUECTBE CPEACTBA NP paboTe ¢ OMOIOrnYecKoil nHpopManuei:
NPUMEHATh XUMHUYECKHe, (PU3NYECKHe U MaTeMaTUYecKHe 3HaKU U CUMBOJIBI, (hopMyibl, aOOpeBuaTypy,
HOMEHKJIaTypy, UCIIOJIb30BaTh U MPE0OpPa30BBIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIATHOCTH;

BJIaJIeTh HABBIKAMH PACIO3HABAaHUS W 3aAIIUTHl WH(POpMaNMU, UHPOPMALMOHHON O€301MacHOCTH
JUYHOCTH.

OniaieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH J1eHCTBUAMU:

1) oOmenue:

OCYILIECTBIIATh KOMMYHHKAI[MM BO BCEX cdepax >KU3HU, aKTMBHO y4acTBOBaTb B JHMAJIOre WIIU
JUCKYCCHM IO CYLIECTBY OOCYXJIaeMOH TeMbl (yMEHHE 3a/laBaThb BOIPOCHI, BBICKA3bIBAThb CYXACHUS
OTHOCHTEJIHO BBITIOJHEHUS MPEIaraeéMoi 3aaud, YIUThIBaTh WHTEPECHl U COTJIAaCOBAHHOCTH MO3ULIUI
JPYTrUX YYaCTHUKOB AMAJOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpeICTBa OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX 3HAKOB,
NPEANOCHUIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTyallMd, YMETb CMSryaTb KOH(JIMKTBI M BECTH
IIEPErOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOaMM OOILIEHMS U B3aUMOJICHCTBHS, NOHUMAaThb HAMEPEHUS APYIHX
JrO/IeH, MPOSBIATh YBOXKUTEJIBHOE OTHOILIEHHE K COOECETHUKY U B KOPPEKTHOU (hopme GpopMynnpoBaTh
CBOU BO3PaXKECHHUS;

Pa3BEPHYTO M JJOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAA 1eSITeJIbHOCTD:

MOHUMATh U UCIOJIB30BATh MIPEUMYIIECTBA KOMAHIHOW U MHAWBUAYAILHOW pabOThI PU PELICHUN
Ouosnornyeckoil  mpoOieMbl, OOOCHOBBIBATH HEOOXOAUMOCTh TNPHUMEHEHHUS TPYNIOBBIX  (HopM
B3aMMOJICHCTBUS TP PEUICHUN yueOHOM 3a1a4H;

BbIOMpPAaTh TEMaTHUKy M METOABl COBMECTHBIX JEHCTBHH C y4éTOM OOLIMX MHTEPECOB U
BO3MOXHOCTEH KaX10T0 4IeHa KOJUIEKTHUBA;

IPUHUMATh LI€JIM COBMECTHOM NEATENbHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH AEUCTBUS 110
e JOCTHKEHMIO: COCTABJIATh IUIAH JEHCTBHUH, pacHpelessaTh pPOlIM C Y4ETOM MHEHUN YYacTHMKOB,
00CYyXIaTh pe3yIbTaThl COBMECTHOU pabOTHI;

OLIEHUBATh KAa4yeCTBO CBOET0 BKJIaJa M KaXJOT0 yJacTHHKAa KOMAaHIbl B OOIIMN pe3yibTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npe/ularaTb HOBbIE NPOEKTHI, OIEHWBAaTh MWJCH C TMO3WIUH HOBH3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

OCYILLIECTBIIATh NMO3UTUBHOE CTPATETMYECKOE IOBEJEHHME B PA3IMUYHBIX CHUTYaLUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OniaieHNe YHHBEPCAIbHBIMH PeryJIsiTHBHBIMH 1eHCTBUAMM:

1) camoopranu3anus:

UCIOJIb30BaTh OMOJIOTHYECKNE 3HAHUS JUIS BBIIBJICHUS MPOOJIEM U MX PELICHHS B KU3HCHHBIX U
y4eOHBIX CUTYAIIHIX;

BBIOMpPAaTh Ha OCHOBE OWOJOTMUECKUX 3HAHUI IIEJeBbIe U CMBICIOBBIE YCTAaHOBKM B CBOMX
JNEUCTBUAX M TMOCTYNKAax [0 OTHOIIEHUIO K KMBOM IPHPOJE, CBOEMY 3J0POBBIO U 3J0pOBBIO
OKPY’KaIOIINX;

CaMOCTOSITENILHO OCYIIECTBIISTH 103HABATEIbHYIO JE€STEIbHOCTD, BBIBIATE IPOOJIEMBI, CTABUTDH U
(opMynHpoBaTh COOCTBEHHBIE 337Ul B 00Pa30BATENbHOM JEATEIBHOCTH U )KU3HEHHBIX CUTYAIUX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH pEIIEHUS MNpoOJIeMBbl C YYETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOYTCHUN;

J1aBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsATh paMK1 Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEANOUTCHUIN;



JieN1aTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHHIO W TPOSBICHHUIO IIUPOKOH SPYIUIMH B Pa3HBIX 00JacTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBINA U KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaThb OLEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIBHOCTb, OLEHUBATh
COOTBETCTBUE PE3YNIbTATOB LENISAM;

BJIaJIeTh HABbIKAMU II03HABATENbHOW pe(IeKCHMM KaK OCO3HAHMS COBEPLIAEMBIX IEHCTBUM M
MBICIIUTENIBHBIX IPOLECCOB, MX PE3yJbTaTOB M OCHOBAaHHM, MCIOIb30BaTh NMPUEMBI pedIeKCHH ATt
OLIEHKU CHTYalllH, BHIOOPA BEPHOTO PEILICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIEHUS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTHBBI U apIYMEHTHI IPYTHX IIPHU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHsATHE ceds1 U APYTUX:

IIPUHUMATh ce0sl, IOHUMasi CBOM HEJOCTATKH U JOCTOMHCTBA;

IIPUHUMATHh MOTHBBI U apIYMEHTBI JPYTHX IIPH aHAIN3€E PE3YNIbTATOB ACATECIbHOCTH;

IIPU3HABATH CBOE MPABO U IPABO JAPYTUX HA OLUIMOKH;

pa3BUBaTh CIOCOOHOCTh NOHUMATh MU C MO3ULUH JPYroro 4ejaoBeka

INPEJIMETHBIE PE3YJIBTATbBI

[Ipenmernsie pe3ynbTaThl ocBoeHus mporpammbl COO 1o Ouomnoruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crienuduyeckue A yueoHoro npenmera «buonorus» HaydyHble 3HAHHUS, YMEHHS U CIIOCOOBI
JNeHCTBUH 10 OCBOCHHMIO, HWHTEPIPETALMU U TNPEoOpa3oBaHHUIO 3HAHUM, BUABI JCATEIBHOCTH TIO
IOJYyYEHUI0O HOBOTO 3HAHUSA M NMPUMEHEHMIO 3HAHUHM B PA3IMYHBIX Y4E€OHBIX CUTYallMsX, a TAKXKE B
pealbHBIX JKU3HEHHBIX CHUTYyallUsX, CBA3aHHBIX C Ouosorueil. B mporpamme mpeaMeTHble pe3ysbTaThl
IPECTaBJIEHbI 110 roJaM 00y4eHusl.

[IpeameTHBIC pe3ynbTaThl OCBOEHHUs y4deOHoOro mnpeamera «buonorus» ¢ 10 knacce NOMKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe M pOJU OHMOJIOTHM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA U HAYYHOT'O
MHUPOBO33PEHUS, O BKJIAJEC POCCUHCKUX M 3apyOekHBIX Y4EHBIX-OMOJOTOB B pa3BUTHE OHOJIOTHH,
(YHKIMOHATIBHON IPAMOTHOCTH YEJIOBEKA JJIsl PEIICHNUs )KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJIEp)KaHUE OMOJOTMYECKMX TEPMUHOB M TIOHATUN: >KU3Hb, KIIETKA,
opraHu3M, Merabonu3M (OOMEH BEIIECTB W MPEBpAIllEHWE JHEPTHHU), TOMEOCTa3 (CaMOperyJIsusl),
YpOBHEBasi OpraHU3allvs >KUBBIX CHCTEM, CaMOBOCIIPOU3BEACHUE (PENpOAyKIHUsi), HACIEICTBEHHOCTD,
U3MEHYMBOCTb, POCT U Pa3BUTHUE;

YMEHUE H3/aratb OWOJIOTHYECKHE Teopuu (KJIETOYHAs, XPOMOCOMHAs, MYyTallMOHHasd,
[EHTpaJIbHas J0rMa MOJICKYJIsIpHOUN Ouonoruwn), 3akousl (. Mennens, T. Moprana, H. . BaBuiiosa) u
yueHHust (0 LEHTpaX MHOTooOpa3zus M TPOUCXOXKICHHS KyabTypHbIX pacteHuii H. WM. Basuiosa),
OIPEAEIATh IPAHULIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM;

yYMEHHE BJaJIeTh METOJAAMU HAYYHOT'O MO3HAHUS B OMOJIOTHHU: HAONIOJCHHUE U ONKCAHUE KUBBIX
CHUCTEM, IMIPOLIECCOB M SBJIEHUH, OpTraHu3alusg W MPOBEAEHHE OUOJIOTHUYECKOTO0 SKCIIEpUMEHTA,
BBIIBIJKEHUE THIIOTE3bI, BBISIBICHHE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMU BEIMYMHAMHU, OOBSICHEHHE
MOJIyYEHHBIX PE3yJbTAaTOB, UCIOJIb30BAHHBIX HAyYHBIX IMOHATHI, TEOPUM M 3aKOHOB, YMEHHUE JeNaTh
BBIBOJIbl HA OCHOBAHUU IIOJyYEHHBIX PE3YyJIbTaTOB;



YMEHHE BBIICIATh CYUIECTBEHHbIE IPU3HAKH BUPYCOB, KIETOK MPOKAPHUOT U DYKAPHUOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOEHHOCTH TMPOIIECCOB: OOMEHA BEIIECTB H
IpeBpalleHnsl JHEPruu B KIETKe, (POTOCHHTE3a, IUIACTHYECKOrO0 U DJHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIJIOIOTBOPEHHUS, PA3MHOKECHHUS, HHINBUIYAIBLHOTO Pa3BUTHUSI OpPraHU3Ma
(oHTOTCHE3);

YMEHHE MPUMEHSTh MOJIyYeHHbIE 3HAHUS JJI1 00BSICHEHUS! OMOJOTHYECKHUX MTPOLIECCOB U SIBICHUIH,
JUISL IPUHSATHS IPAKTUYECKUX PELICHUH B MOBCEIHEBHOM KM3HM C IIeNbl0 oOecredeHust 6e30macHOCTH
CBOETO 3/I0pOBbS U 3J0POBbSI OKPYXKAIOMIMX JIIOJEH, COOJIOJIEHUS HOPM TI'PaMOTHOIO TMOBEICHUS B
OKPY)KaIOIIeH TMPUPOJHOW cpefie, TOHMMaHUE HEOOXOAMMOCTH HCIIOJIB30BAHMUS  JOCTIKEHUN
COBPEMEHHOU OMOJIOTUN ¥ OMOTEXHOJIOTUI JJI PAIIHOHATBHOTO TPUPOIOTIOTH30BAHUS;

YMEHHE pellaTh dJIeMEHTApHbIe TEHETHYECKHE 3a7aud Ha MOHO- M JUTHOPHIHOE CKPEIIMBAHHE,
CIICTUICHHOE HACTIEJIOBAHUE, COCTABISATh CXEMbl MOHOTHOPUIHOTO CKpEIIMBAHUS [Js TPEICKa3aHUs
HACJICIOBAHMSI IPU3HAKOB Y OPTaHU3MOB;

yYMEHHUE BBITIOHATE 1a00paTOpHBIE W MPAaKTHYECKHUE paboThI, COOMIOAaTh IpaBuiIa Mpu padoTe ¢
y4eOHBIM U JTa00PaTOPHBIM 000PYAOBaHUEM;

YyMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPNPETUpOBaTh HHGOOPMALKIO OHOJIOrHYECKOTO
COJIep’KaHusl, BKIIOYAIOIIYIO0 MCEBJOHAYYHbIC 3HAHUS M3 Pa3IMYHBIX HCTOYHUKOB (CpeAcTBa MacCOBOM
uH(pOpMAIIMK, HAYYHO-TIONYJSPHBIE MaTepHalbl), STUYECKUE ACHEKThl COBPEMEHHBIX HCCIENOBAHUN B
OMOJIOTNH, MEIUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MMCHbMEHHBIE U YCTHBIE COOOIIEHUs, 00001asi OHOIOTHYECKYIO
uH(OPMAIIHIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HCIIOIh30BAaTh MOHSATHIHBIN anmapaT OUOIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOEHHUs ydeOHoOro mnpeamera «buonorus» ¢ 11 knacce NOMKHBI
OTpaXkaTh:

cOpPMUPOBAHHOCTh 3HAHUW O MeCTE€ W pPOJU OHOJOTMHM B CHCTEME HAY4YHOTO 3HaHHS
€CTECTBEHHBIX HayK, B (POPMHPOBAHUN COBPEMEHHON €CTECTBEHHO-HAy4YHOH KapTHHBI MHUpa U HAyYHOTO
MHUPOBO33PEHHUS, O BKJIAJE POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GYHKIIMOHATBHOW TPaMOTHOCTH Y€JIOBEKa ISl PEIICHUS KU3HEHHBIX 3a71a4;

YMEHHE PAaCKphIBaTh COJEpKaHWE OWOIIOTUYECKUX TEPMUHOB W TOHSTHI: BUI, MOMYISLUS,
reHO(OH]], ABOJIOIMS, IBWXKYIIME CUJIBbl ((aKTOphI) SBOJIIOLUH, MPUCHOCOOIEHHOCTh OPraHU3MOB,
BU000pa30BaHuUE, SKOJIOTUYECKHE (PAKTOPBI, SKOCUCTEMA, IIPOIYLIEHThI, KOHCYMEHTHI, PEAYLICHTHI, LIETTH
MIATaHUS, SKOJIOTHYECKas MUpaMuia, OMoreorieHo3, onocdepa;

yMEHHE u3Jlaratb OHoJjorudeckue Teopuu (dBosonnoHHas teopus Y. [lapBuna, cuHTeTHYecKas
TEOpHs ABOJIIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apojsimeBoro cxoactsa K. M. bapa, yepenoBanus
TJIaBHBIX HampasieHui u myteit spomtonuu A. H. CeBeprioa, yuenus o 6uocdepe B. 1. Bepnanckoro),
OTIPECIIATh TPAHUIIBI UX IPUMEHUMOCTH K )KHBBIM CUCTEMaM;

YMEHHE BJIaJIeTh METOJAAMH HAYYHOT'O TO3HAHWS B OMOJIOTHHU: HAONIOJACHHUE W OMUCAHUE JKUBBIX
CHCTEM, IIPOLECCOB M SIBJICHWW, OpraHu3anus U MPOBEACHHE OMOJOTHYECKOro HKCIEpUMEHTA,
BBIJIBIDKEHUE THIIOTE3bI, BBISBICHHE 3aBUCHMOCTH MEXAY HUCCICIyeMBIMU BEIHYMHAMH, OOBSICHCHHE
MOJIYYEHHBIX PE3YyNlbTAaTOB, HCIOJb30BAHHBIX HAYYHBIX TMOHATUN, TEOpUH M 3aKOHOB, YMEHHUE JeJaTh
BBIBO/IbI HA OCHOBAHUH MOJYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE MPHU3HAKU CTPOCHUS OHMOJOTMYECKUX OOBEKTOB: BHUJOB,
MOMYJSIIUM, MPOIYLEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB, OHWOTEOIICHO30B U 3KOCHCTEM, OCOOEHHOCTH
IPOIIECCOB:  HACJIEJACTBEHHOM  W3MEHYMBOCTH,  €CTECTBEHHOro  0TOOpa,  BHI000pa3oBaHus,
NPUCIOCOOJICHHOCTH OPTraHU3MOB, JEHCTBUS HKOJOTHYECKUX (PAKTOPOB Ha OpraHU3MBbI, IEepeHoca



BEUIECTB W IOTOKAa JHEPrMM B HKOCHUCTEMAaxX, AHTPOIOT€HHBIX H3MEHEHUH B OSKOCHUCTEMaX CBOEH
MECTHOCTH, KPyrOBOPOTa BEIIECTB U OMOT€OXUMHUECKUX ITUKIOB B Ouocdepe;

YMEHHUE IPUMEHSTh MOJIyYCHHBIE 3HAHUS U 0OBSCHEHNUS OMOJIOIMYECKHX IPOIIECCOB U SBICHHM,
JUIS TIPUHATHS NPAKTUYECKUX PEIICHHH B MOBCEIHEBHOW >KM3HU C IENBI0 o0ecredeHus 0e30MacHOCTH
CBOETO 3/I0pPOBbSl U 3J0POBBS OKPYKAIOLIUX JIIOJCH, COONIOJCHHUS HOPM TI'PAaMOTHOTO MOBEICHHS B
OKPY)KaIOIIeH TMPUPOJAHOW cpelie, TOHMMaHUE HEOOXOAMMOCTH HCIIOJIB30BAHMS  JOCTIKECHUN
COBPEMEHHOM OMOJIOTHH AJISl PALIMOHAIBHOTO IPUPOIOTIONH30BAHMUS;

YMEHHE pelllaTh 3JeMEeHTapHble OMOJIOTMYECKHE 3aJ]aui, COCTABIISITh CXEMbl MIEpEeHOCa BEIIECTB U
SHEPTHH B DKOCUCTEMAaX (IIeTIH MUTAHMS ),

YMEHHUE BBIOTHATH JaOOpaTOPHBIE U MPAKTUYECKHE PabOThl, COONMI0IATh MpaBHia MpH paboTe ¢
y4eOHBIM U JTa00OpaTOpHBIM 000PYIOBAHUEM;

YMEHHE KPHUTUYECKH OICHMBATh MW HMHTEPIPETUPOBATH HHPOPMALUIO  OHOIOTUYECKOTO
COJIepKaHMUs, BKIIIOYAIOIIYIO TICEBJOHAYYHbIC 3HAHHUS W3 PA3IUYHBIX MCTOYHHMKOB (CpEICTBAa MacCOBOM
uH(bOpMalliK, HAYYHO-IIOMYJISPHbIE MaTepHualibl), paccMaTpUBaTh IJI00AJbHBIE  SKOJOTHYECKHE
po0JIEMbI COBPEMEHHOCTH, (hOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HITHIO;

yMEHHE C03/1aBaTh COOCTBEHHBIC MUChMEHHBIE U YCTHBIC COOOIIEHUsI, 000011ass ONOIOTHIECKYIO
MH(}OPMALIMIO U3 HECKOJIbKUX UCTOUYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATHIHBIN anmnapaT OUOIOTHH.



CTPYKTYPA IIPOI'PAMMBI

Paznensl mporpamMmbl COOTBETCTBYIOT PEKOMEHAOBAHHBIM MHCTUTYTOM CTpaTeruud pa3BUTHS
obpazoBanus o denepanpHpIM 006pa3zoBaTeabHBIM TTporpammam COQO, HO pacrnpeneseHbl Mo rojiam
00y4eHHSI B COOTBETCTBHU C YTBEPKJICHHBIM Ha METOJIMYECKOM COBeIaHuu yuuteiaen Y MK

OcHoBHOE co/lep:KaHue KoJsmnyecTBo 4acoB
10 kaace 11 kaace
Buosorusi Kak Hayka 2
7KuBble CUCTEMbI M MX OPTraHU3alMs 1
XHMHYECKHI COCTAB U CTPOEHHE KJIETKH 8

KuzneneareJLHOCTh KJIETKH

Pa3mHoxeHHE U NHAUBUAYAJbHOC PA3BUTHEC OPraHUu3MoB

HaCJIe}]CTBeHHOCTb H UBSMCHYHUBOCTDL OPraHusmMoB

W o NS

Ceaexkunsi oprann3moB. OCHOBBI OHOTEXHOJIOTHH

IBOJIOIMOHHAS OHOJIOTUSA

Bo3HuKHOBeHHE H PA3BUTHE )KU3HHU HA 3emute

Opranu3Mbl 1 OKpYKaOUIasi cpeaa

Coo0111ecTBa 1 YKOJOrHYeCKUe CHCTEMbI

N\ N |\O |\

Pe3epBHOe Bpems 1

Huroro 34 34




YTBep:kaa: CoriacoBaHo: PaccmoTpeno:

Hupexktop MAOY 3am.aupexkropa MAOY
«COII Ne152 r.Yenssouacka» «COIL Nel52 r.UensOnucka» Ha 3acemanuu MO
JI.B.bapanoBa B.I'. TonyHoBa E.A.®peHuens

Tematnyeckoe nianuposanue 10 xaacce 2025/2026 yyednblii rog
Yuureis:

KanennapHo-temaTndeckoe mjiaHupoanue paspadarsiBaercst B coorBercTBum ¢ ®I'OC COO u
®OII COO, YMK, pacCMOTPEHHbIM M YTBEpP/KACHHBIM HAa MeTOJAMYECKOM COBCINAHHMH
YYHTeleH.

Jara DJIeKTPOHHbIE
Bun
Ne NMpoBeAeHust Koua-Bo (uudposrie)
Tema ypoka o1l
m\n ITo Ilo yacoB 06pa30BaTeJ’lLHLIe
niaany | ¢gakry ! pecypehbl
buojorus kak Hayka
1 IToBTOpeHune 1 O
Ibudmnorexa LJOK
buonorns B cucreme Hayk. MeToasl https://m.cdsoo.ru/863¢6122
MO3HAHUS )KUBOM ITPUPOJIBL.
2 [pakTuueckas  pabora  «Mcmonbzosanue | 1 | O, 11
pa3TAYHBIX METOJIOB npu W3YYEHU U
OMOJIOTHYECKUX 0OHEKTOBY
7KuBble cucTeMbl M UX OPraHHU3AI U
Ibudmnorexa LIOK
3 buonornueckue cucrtemsbl, MPOUECCHl U HUX 1 O hitps://m.edsoo /8636564
HU3y4YCHUE
4 CraproBasi JUarHoCTUKa
XHMHYECKHH COCTAB U CTPOEHHE KJIETKHU
o Ibudmnorexa LJOK
5 XUMHYECKHH COCTaB KIETKU. Boga u 1 O https:/im.edsoo.ru/863e674e
MHHEPAIBbHBIE COJIA
Ibudmrorexa LJOK
6 benku. Cocras u cTpoeHne 6€1KoB 1 O |hitps://m.cdsoo.rw/863c6b72
Ibubmmorexa [IOK
depMeHTBI — OMOIOTUYECKHE KAaTaTu3aTOPHI. https://m.cdsoo.ru/863c6b72
- JlaGopaTtopHas paborta «3yuenne 1 0.
KaTaJINTUYECKON aKTMBHOCTU (DepMEHTOB (Ha ’
MIpUMEpE aMHUIIa3bl HIIA KaTalla3bl)»
Ibubnmorexa [IOK
yI‘JIeBOI[H. ‘HHHHI{H 1 O https:/m.edsoo.ru/863¢6870
Ibudmorexa LJOK
Hykneunosbie kucnorsl. ATD 1 O hitps:/m.cdsoo.rw/863e6d5c
Ibudmrorexa LJOK
HUctopuss u MeTonbl H3Yy4eHUS KIETKH. hitos://m.cdsoo.r/863c6¢88
10 Knerounas teopusa. Knerka xak nenoctHas | 1 O
J)KHUBas cucreMa
o Ibudmrorexa LJOK
Crpoenue 3YKapUOTHIECKOU KJICTKH. https://m.cdsoo.ru/863¢6f10
Ha60paT0pHa;1 pa60Ta ((I/I3y‘-IGHI/I€ CTPOCHUA https://m.edsoo.ru/863e716¢
11 KJIETOK pAacTeHUH, >KUBOTHBIX, TPHOOB | 1 (0,JI
OakTepuil 1MOJ MHKPOCKOIIOM Ha TOTOBBIX
MHUKPOIMpPENapaTax U UX OMHUCAHUE
KuznenesTeJLHOCTh KIETKHU
Ibubmmorexa [IOK
12 OO6MeH BellecTB UM METaboNIu3M 1 O hitps//m.cdsoo.ru/863¢766¢




Ibubmmorexa [IOK

13 ®otocuHTe3. XEMOCHHTE3 O https://m.edsoo.ru/863e7¢98
N Ibubanorexa LIOK
14 3HepF€TI/I‘-I€CKI/II/I O6M€H O https://m.edsoo.ru/863e7aae
o budmnorexa LJOK
JKuzHeHHBIN UK KIEeTKU. [lelleHne KIeTKH. https://m.cdsoo.rw/863¢7ded
Muros. Jlaboparopnas pabora
15 «Habmrogenne MHTO3a B KIETKaX KOHYHKA O, JI
KOpEIlKa JyKa Ha TOTOBBIX
MHKpOIpenapaTax»
Ibubnmorexa [IOK
16 buocuntes Oenka. Peakumst MaTpuyHOTO O |https://m edsoo rs63e796e
cCHHTE3a
Ibudmrorexa LIOK
17 Tpancusmus — OnocuHTe3 OenKa O hitps/m.cdsoo.ru/863¢796¢
18 KonrtponbHas padora 3a I monmyroaue K
Pa3mHoOkeHUe 1 MHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB
Ibubmmorexa [IOK
19 HexkneTounsie (hOpMBI )KU3HH — BUPYCHI O hitps:/m.cdsoo. /8637540
Ibudmnorexa LIOK
20 (DOPMH Pa3sMHOKCHHS OPraHM3MOB 0o https:/m.edsoo.ru/863¢81b6
o Ibudmnorexa LJOK
21 Meiios O https://m.edsoo.ru/863e7f4a
Ibubmmorexa [IOK
OOpazoBanue W pa3BUTUE IMOJOBBIX KIETOK. https://m.cdsoo.rw/863¢81b6
2 OmnonorBopenue. JlaGopatopnas paborta 0.1
«M3ydyeHre CTPOECHMS IIOJOBBIX KJIETOK Ha ’
TOTOBBIX MUKpOITpENnapaTax»
23 " a 0 Ibubmmorexa [IOK
HAMBUTYyaJIbHOC Pa3SBUTUC OPraHU3MOB https:/m.edsoo.ru/863¢8436
HacJjiencTBeHHOCTH M U3MEHYMBOCTH OPraHU3MOB
Ibubmmorexa [IOK
24 ['enernka — Hayka O HAaCIEICTBEHHOCTH H O hitps:/im.edsoo ru/g63e8612
N3MEHYHNBOCTH
Ibudmnorexa LJOK
25 3aKOHOMEPHOCTH HAacJIeIOBaHUs TPU3HAKOB. O hitps:/im.edsoo ru/g63e88 78
MoHorubpuaHoe CKperBaHue
Ibudmnorexa LJOK
26 Aurnbpunsoe CKpCIMBAaHUC. 3akoH O https:/m.edsoo.rw/863e89a4
HE3aBHUCUMOI0 HAaCJIeI0BaHUs PU3HAKOB
Ibubmmorexa [IOK
CuemieHHOE  HAcJE€JOBaHME  MPHU3HAKOB. hitps://m.cdsoo.ru/863¢8¢60
JlaGopaTtopHas paborta «3yuenne
27 pe3yIabTaTOB MOHOTHOPHUIHOTO u 0O, ]I
JTUTHOPUTHOTO CKPEIIUBAHUS Y JIPO30(HUIIBI
Ha FOTOBBIX MHUKpOIIperapaTax»
Ibudmnorexa LJOK
28 I'eneruka mona. Hacnenosanue NpH3HAKOB, O hitpsi/im edsooru/863e8c60
CIIEIUICHHBIX C II0JIOM
Ibubnmorexa [IOK
M3MeHuYnBOCTD. Henacnencrsennas hitos://m.cdsoo.ru/863c8efe
W3MEHYUBOCTD. JlaGopaTopHas paborta
29 N3yuenne MO (PHUKAITMOHHON 0O, JI
W3MEHUYHUBOCTH, MOCTPOEHUE BapHAlMOHHOTO
psia ¥ BapMallMOHHOW KPUBOW»
Ibudmnorexa LJOK
I'eneTnka yenosexa. https:/m.edsoo.ru/863e8d78
30 0O600menue no reme «HacnencTBeHHOCTL U (@)
W3MEHUYHUBOCTH OPTaHU3MOB)
31 WtoroBas koHTposibHAs paboTa K
Cenexuust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHHU
Ibudmnorexa LJOK
32 Cernekius Kak HayKa U IpoLece O hitps/m.edsoo.rw/863¢9214
o Ibudaunorexa LIOK
33 MeToabl U AOCTHKEHHUS CEEKIIMA PAaCTCHHI 0]

https:/m.edsoo.ru/863¢9214




U ) KUBOTHBIX

34

buorexHonorus kak orpacib Iporu3BOJCTBA

Ibubmmorexa [IOK

https:/m.eds00.ru/863¢9336




YrBepxnaro: CornacoBano: Paccmorpeno:

Hupexktop MAOY 3am.aupexkropa MAOY

«COII Ne152 r.Yenssouacka» «COIL Nel52 r.UensOnucka» Ha 3acemanuu MO
JI.B.bapanoBa B.I'. TonyHoBa E.A.®peHuens

Tematnyeckoe nianuposanue 11 kaace 2025/2026 yyednblii rojg
Yuureis:

KanennapHo-temaTndeckoe mjiaHupoanue paspadarsiBaercst B coorBercTBum ¢ ®I'OC COO u
®OII COO, YMK, pacCMOTPEHHbIM M YTBEpP/KACHHBIM HAa MeTOJAMYECKOM COBCINAHHMH

YYHTeleH.
Jara DJIeKTPOHHBIE
Bun
Ne NpoBeJeHUs! Koa-Bo (uudposrie)
Tema ypoka o1l
mn | Io o 4acoB 1 oOpa3oBaTeJibHbIE
1ady | gakry pecypcsl
IBOJTIOLIMOHHASI OHOJIOTHS
1 [ToBTOpEHME 1 0)
2 Bxomgnas quarHoctuka 1 K
3 DBoJrolus U MeToAbl €€ usyuenus. Mcropus 1 O Promorera lIOK
Pa3BUTHS NIPEICTABIEHU 00 DBOIIOLHUH hitps://m.edso0.1u/863e9570
Ibudmnorexa LIOK
4 MHKPOSBO‘HIOHHH 1 O https://m.edsoo.ru/863e9cle
[Tonmynsiums Kak 3jeMEHTapHas €IMHMIA BUAA
5 u  oaBomouuu. JlaGoparopHas ~ pabota 1 |, yy[pumoresa oK
«CpaBHenyre BHIOB 110 MOP(OIOTHUECKOMY > °" hitps://m.eds0o.ru/863e99c6
KPUTEPHUIO»
6 JIBmokymiue cuiibl (37eMeHTapHbIe (aKTOpPHI) 1 O [puomorera LIOK
3BOJTIOLIUN https://m.edsoo.ru/863e9da4
o Ibudaunorexa LIOK
7 EctectBennslit oT60p 1 ero Gpopmbl 1 O hitps/m.cdsoo.rw/863¢9ed0
Pe3ynbTarhl 3BOMIOIMU: TTPUCTIOCOOTICHHOCTD
OpPraHHU3MOB u BUI000pa3oBaHue.
Ibudmrorexa LJOK
8 JlaGopaTtopHas paborta «Omnncanne I O, JT s /im.cdsoo ru/863¢9fde
MPUCIOCOOJICHHOCTH ~ Oopranm3mMa U e
OTHOCHUTEIBHOT'O XapaKTepa»
9 H 1 0 Ibubnmorexa [IOK
allpaBJICHUA U YT MaKPO3BOJIIOINN https://m.edsoo.ru/863e9cle
10 HeobOpatumocTs 3BOIIONNH 1 O
Bo3HuKHOBeHUE M pa3BUTHE KU3HHU HA 3emJie
1 Hcrtopus xu3HM Ha 3emiie M METOAbl €€ 1 0
W3yYCHUS
12 T 3 1 0 Ibubmmorexa [IOK
WIOTE3bI MPOUCXOKICHUS )KU3HU Ha 3emMIle hitps://m.cdsoo.ru/863ca5a6
13 KonrtponsHas padora 3a I momyroaue 1 K
PasBuTre Xu3HH Ha 3eMie II0 opaM U Ibudmrorexa LJOK
14 1 O https://m.edsoo.ru/863cabbe
nepuoaam DS-//M.ECS00-
OCHOBHBIE ATallbl BOJIIOIUA PACTUTEIBLHOTO
15 U kuBoTHOro Mupa. [IpakTudeckas paboTa 1 lo. 1y [peomorexa oK
b

«M3yyeHne HMCKOIMAaeMbIX OCTATKOB PACTEHUU
1 )KUBOTHBIX B KOJUICKLIUAX»

https://m.edsoo.ru/863ea8bc




16 CoBpeMeHHas CUCTEMa OPTaHUYECKOT0 MHUPa 1 Q [romorexa LIOK
p p p https:/m.edsoo.ru/863ca48e
Ibubmmorexa [IOK
17 DBoIOIMA 4€I0BEKa (AHTPOIIOIEHES) 1 O |Litps:/m.cdsoo.ru/S63cac2e
budmnorexa LJOK
18 JBrKymye cuibl (pakTopel) aHTPOIOTEHE3A 1 O hitps//m.cdsoo.ru/863caddd
19 OCHOBHBIE CTaJUH1 BOJIIOIMN YeJI0BEKa 1 0]
20 YemoBeueckue pacel n IMPUPOIHBIC 1 0 bubmrorexka LIOK
aJanTaly 4YeJoBeKa https://m.edsoo.ru/863caca2
’1 O0600menne mo TemMe «Bo3HUKHOBEHHE U 1 lo.c
pa3BUTHE )XKU3HU Ha 3eMiie» ’
Opranu3mbl 4 OKpy:KaOas cpeaa
22 DKOJIOrus KaK HayKa 1 O
Ibudmnorexa LIOK
23 Cpenpl 00MTaHus ¥ SKOJIOTUYECKUE (PaKTOPBI 1 O hitps://m.cdsoo.rw/S63cafee
AbunoTtnueckue GpakTopbl.
JlaGopatopnass pabora «Mopdonornueckue
24 6 o 1 O. 1 Ibudmnorexa LJOK
OCOOCHHOCTH PaCTCHHUM H3 Pa3HbIX MCECT 5 https://m.edso0o0.ru/863eb10e
obutaHus». «BnusHUE CBeTa HA POCT H
pPa3BUTHE YEPEHKOB KOJICYCa»
Ibubmmorexa [IOK
25 Brornyeckne paxropsl 1 O hiups:/m.edsoo.ru/863eh3as
DKOJIOTHYECKUE XapaKTEPUCTHKHU TTOMYJISIIHH.
26 [Tpaktuyeckas pabora «llogcuér mmornoctu | 1 |O, 11
MOMYJSAIUN pa3HbIX BUIOB PACTCHUIN»
27 Urorosas KonrponbHas pabora 1 K
Coo01ecTBa U 3K0JOTHYECKHE CHCTEMBI
Ibudmorexa LJOK
28 CooburecTBa OpraHu3MoB — OMOLIEHO3 1 O |itps:/m.cdsoo.ru/863ebd6a
29 DKOJIOrHYECKUE CHCTEMBI (DKOCHCTEMBI) 1 promorexa LOK
https://m.edsoo.ru/863¢b46a
OcHOBHBIE MoKazaTenun 9KOCHCTEMBI.
30 DKOJIOTMYECKHE  HMPAMHUIEI Caoiicta | 1 Q [promorexa LIOK
p ZBL. https:/m.edsoo.ru/863eb5fa
skocucteM. Cykueccus
31 [IpuponHbie 3KOCHCTEMBI. AHTPONOTEHHBIE 1 0
9KOCHUCTEMBI
32 B (b a_ GalbHA K 3 1 0 Ibubnmorexa [IOK
HoChEp 110 bHasA S3KOCUCTEMA SEMJIN https://m.edsoo.ru/863ebbSe
Ibudmorexa LIOK
33 3aKOHOMEPHOCTH CYIIECTBOBaHMS OHOCHEPDI 1 O |itps://m.cdsoo.rw/863¢bd16
34 YenoBedyecTBO B ounocdepe 3emuu. 1 O [puomorexa LIOK
CocyIieCTBOBaHUE IPHPOJIBI U YETIOBEYECTBA https://m.edsoo.ru/863ebale




Hpuioxenne 1

HopmaTtuBHO-nIpaBoBoOE 00ecneuyeHune

1. ®enepanbubiii 3akoH OT 29 mexadbpst 2012 r. No 273-03 «O6 obpazoBanun B Poccuiickoit
denepanuny;

2. ®enepanbHbiii 3akoH OT 24 ceHTsA0ps 2022 1. Ne 371-®3 «O BHECEeHMH W3MCHECHHH B
denepanbublii 3akoH «O0 oOpa3oBanuu B Poccuiickoit denepanuny;

3. Crparerust HaunoHaJIbHOH Oe3zomacHocTH Poccuiickoit denepannu, yrBepxkaeHHas YKa3oM
IIpesunenta Poccuiickoit @enepanuu ot 02 urong 2021 r. Ne 400;

4. OCHOBBI TOCYAApCTBEHHOM MOJIUTUKM MO COXPAHEHHMIO M YKPEIUIEHHIO TPaJULMOHHBIX
POCCUMCKHUX IyXOBHO-HPAaBCTBEHHBIX LICHHOCTEH, yTBep:KAeHHbIe YKa3zoM IIpesunenra Poccuiickoit
®enepanun ot 09 HOsOps 2022 1. Ne 809;

5. O HanuoHANBHBIX 1EeNax pa3Butus Poccuiickoit @eneparum Ha nepuoa a0 2030 roga u Ha
nepcnektuBy 10 2036 rogay», yreepxkaeHubie Ykazom [Ipesunenta Poccuiickoii @enepanuu ot 07 mas
2024 1. Ne 309;

6. OcHOBBI rocynapcTBeHHON monuTuku Poccuiickoit denepanuu B 006JaCTH HCTOPUIECKOTO
MPOCBENICHUs, yTBepxkaeHHble YKa3oM [Ipesunenta Poccuiickoit denepanuu ot 08 mas 2024 r. Ne
314;

7. IocranoBnenue IlpaButensctBa Poccuiickoit @enepanunu ot 11 okrsaops 2023 r. Ne 1678
«O06 yrBepxkaeHun I[IpaBun mpuMeHEeHHS OpraHU3ALUSAMH, OCYIIECTBISIONIMMHU 00pa30BaTEIbHYIO
NeSITeNIbHOCTb, DJIEKTPOHHOTO OOyuYeHus, IJUCTAHLIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJOTUH MpH
peannzanuu 00pa3oBaTEIbHBIX TPOTPAMM);

8. denepanbHBIi  TOCYIAapCTBEHHBIM  00pa30BaTENbHBIM  CTAaHAAPT CpeaHEro  oOIero
o0pa3oBaHMsl, YTBEPXKACHHBIM mpukazoM MuHHcTepcTBa o0Opa3oBaHuss M Hayku Poccuiickoit
®enepauun ot 17 mas 2012 r. Ne 413;

9. ®enepanbHas 00pa3oBaTesbHAs MPOTrpaMMa CpeaHEro o0Iero 0opa3oBaHus, yTBEPKACHHA
npukazoM MunucrepcTBa npocseuieHus Poccuiickoit @enepanuu ot 18 masg 2023 r. Ne 371;

10. [Ipuka3z MunucrepctBa npocseienusi Poccuiickoit ®@enepannu ot 09 mas 2024 r. Ne
704 «O BHECeHMM HM3MEHEHUW B HEKOTOpbIE MpHKa3bl MuHHCTEpcTBa MNpocBemeHuss Poccuiickoit
Oenepanun, Kacapommecs (emepaabHbIX 00pa30BaTENbHBIX MPOTpaMM  HAYaIbHOTO  OOIIETro
o0pa3oBaHMs, OCHOBHOT'O 00IIIeT0 00pa30BaHUs U CPETHETO OOIIETo 00pa3oBaHUs»;

1. [Tpuka3 MunucrepctBa npocpenieHus Poccuiickoit @enepaunn ot 18 uronst 2024 1. Neo
499 «OO0 yrBepkaeHUU (enepaTbHOr0 TMEPedHs AJIEKTPOHHBIX 00pa3oBaTENbHBIX PECYpPCOB,
JONYIIEHHBIX K HCIOJIB30BAHUIO IPHU peaIu3aluy HMMEIOIUX T'OCYJAapCTBEHHYIO AKKPEAUTALINIO
o0pa3oBaTeNbHBIX MPOrpaMM HAYaJbHOTO OOIIEro, OCHOBHOTO OOINEro, CpEeIHEro oOIIero
o0pa3oBaHU;

12. [Tpuka3z MunuctepctBa npocsenienus: Poccutickoit ®enepannu ot 22 mapta 2021 r. Ne
115 «O mopsigke opraHu3aIlid M OCYIIECTBJICHHS 00pa30BaTEIbHON ACSITEIBHOCTH MO OCHOBHBIM
001eo0pa3oBaTelbHBIM IIpOrpaMMaM  — 00pa30BaTENbHBIM TMPOrpaMMaM HadajdbHOTO OOIIETO,
OCHOBHOTO OOIIETO ¥ CPETHEro 00IIero 00pa3oBaHU;

13.  IIpuka3 MunuctepctBa npocsemienusi Poccuiickoit @enepaunu ot 05 Hos10pst 2024 r.
Ne 769 «O06 ytBepkaeHun ¢enepaabHoro nepeuHss yueOHMKOB, JOMYIICHHBIX K HCIOJIB30BAaHUIO MIPH
peanu3ai UMEIOIIUX TOCYAapCTBEHHYIO aKKPEIUTALUI0 00pa30oBaTeIbHBIX MPOrpaMM HayaJlbHOTO
00111er0, OCHOBHOT'O OOIIEro, CpeAHero o0IIero o0pa3oBaHUS OpraHU3alUsSIMHU, OCYIIECTBISIOIIUMHI



00pa3oBaTEeNbHYIO EATENBHOCTh U YCTAHOBIICHHS MPEAEIHHOIO CPOKA UCIOIB30BAHUS UCKITIOYEHHBIX
y4eOHUKOBY;

14.  IIpuka3 MunuctepctBa npocsemienusi Poccuiickoit @enepaunn ot 06 HosiOpst 2024 r.
Ne 779 «OO0 yTBepX AE€HUU TEpPEeyYHS JOKYMEHTOB, IIOJATOTOBKAa KOTOPBIX OCYIIECTBISETCS
MeJarornyeckuMu paboOTHUKAMU IPH peaju3allid OCHOBHBIX 00I1€00pa30BaTENbHBIX MPOTrpamm,
00pa3oBaTeNbHBIX MPOTPaMM CPEAHETO TPOPECCHOHATTBHOTO 00pa30BaHUsY,

15. [Ipuka3z MunucrepcTBa npocemnienus Poccuiickoit @eneparuu ot 28 HOos0ps 2024 1.
No 838 «0OO0 yTBepKACHHUU TEpeUYHs CpPEICTB OOY4YCHHS ¥ BOCIUTAHHS, COOTBETCTBYIOIIUX
COBPEMEHHBIM YCIIOBHSIM OOy4YeHHUs, HEOOXOJAMMBIX TIPU OCHAIICHUH 00IIe00pa30BaTeIIbHBIX
OpraHu3alMii B LEIAX pealu3aluy MEPOIpUsATUN TIOCyJapCTBEHHOM mporpammsl Poccuiickoit
@enepanun  «PazButue 00pa3oBaHUsA», HANPABICHHBIX HA COACUCTBHE CO3MaHMIO (CO37aHKE) B
cyobpekTax Poccuiickoit ®enepanuu HOBBIX (JIOMOJHUTENBHBIX) MECT B 00meo0pa3zoBaTebHBIX
OpraHu3alysaX, MOJAECPHU3ALUI0 HHPPACTPYKTYypbl 0Omero oOpa3oBaHUs, UIKOJBHBIX CHCTEM
oOpa3zoBaHMs, KpuUTEepUEB ero (OPMHUPOBAHHS W TpeOOBaHUN K (YHKIMOHAILHOMY OCHAIICHHUIO
00111e00pa30BaTEeIbHBIX OPraHU3AIHINY;

16. Canwnrapnsie npaBuiia CII 2.4.3648-20 «CaHuTapHO-31THUIEMUOIOTHIECKHE TPEOOBaHUS
K OpraHu3alusM BOCHHTAHHUA W OOyuYeHUs, OTAbIXa M O3JOPOBIICHUS JAETed U MOJOJEXKH, YTB.
IIOCTaHOBJIEHHEM [J1aBHOTO rocynapCTBEHHOIO caHuTapHoro Bpauda Poccuiickoit denepanun ot 28
ceHts0ps 2020 r. Ne 28;

17. Cannrapssle npasuna 1 HopMbl CanlluH 1.2.3685-21 «I'uruennueckue HOPMATUBBI U
TpeOoBaHUsI K OOECIEYeHHIO Oe30MacHOCTH W/WiIM OEe3BPETHOCTH U YeloBeKa (DaKTOPOB CpeJibl
oOWUTaHMs», YTB. MOCTAHOBJIEHHWEM [ J1aBHOTO TOCYJAapCTBEHHOTO CAaHMTApHOTO Bpauda Poccuiickoit
Oenepanun ot 28 sHBaps 2021 r. No 2 (B pegakuuu MOCTAHOBJICHHUS [ J1TaBHOTO TOCYAapCTBEHHOTO
canuTapHoro Bpauda Poccuiickoit deneparuu ot 30 nekadbps 2022 r. Ne 24);

18. [Tucemo I'BY IO «YensiOMHCKUN WHCTUTYT pa3BUTHs 00pa3oBaHUs» OT 29 ampens
2025 r. Ne 1468 «O HampaBlIeHMHM METOJIMYECKHX KOMMEHTapueB 00 H3MEHEHHSAX B OCHOBHBIC
o01eo0pa3oBareIbHbIe MPOTPaMMbl HAYAIBHOTO OOINEro, OCHOBHOTO OOIIET0 M CPEIHEro OOIIero
o0pa3oBaHU;

19.  IMucemo I'BY IO «YensaOMHCKHMI MHCTUTYT pa3BUTUs oOpa3zoBaHus» oT 23.06.2025
No 5780 «O6 0COOEGHHOCTSAX peanu3alii OCHOBHOHM 00IIeo0pa3oBaTeIbHON MPOrpaMMbl CPETHETO
obmero obpaszoBanus B coorBercTBUH ¢ PI'OC u DOII cpegnero obmiero obpazopanus B 2025/2026
y4eOHOM TOTY».



IIpnioxenne 2

Y4eOHO-MeTOAMYECKOE O0ecneuyeHne MpeAMeTHOH 00J1acTH
«Ecmecmeenno — HayuHbvle npeomemaot»
Ha 2025/2026 y4yeOHbIii roj

Kiaace YueOHUK MeTtoanueckoe U JHIAKTHYECKOE o0ecriedyeHue

10 buonorus. 10 xmacc. bazoseiii | [lTaceunuk B.B., IIsemoB [I'.I'., Edumoa T.M.
YPOBEHb. Jlunus xu3Hu. | buonorusa. Iloypounbie paspaborku. 10-11  xiI.
buonorus. 10 kmacc: yueb. s | YrryOleHHBIH ypOBEHb

obOmeobOpazoBar.  opranm3anuii: | buomorus. 10 xmacc. ba3oBbiii  ypoBeHb. YueOHOE
0azoBblii  ypoBeHb/ B.  B. | mocobue. ABrop: [laceunuk B. B., Kamenckuii A. A.,
[Taceunuk u ap. mox pea. B. B. | Pyouos A. M. u np. / Ilox pen. [Taceunuka B. B.
[Taceunuka. — M.: [IpocBemenue | buonorus. PaGoume mnporpammel. [lpenmerHas
2019 nuHus yueonukoB "Jluaus xu3au". 10-11 kaaccer
Jluaus YMK: buonorusa. Jluaus xwusam (10-11)
(bazoBwrit) Cepust: JIuaus XU3HA

Astop: [Taceunuk B. B., llIsenos I'. I'., E¢pumona T.
M.

Marepuanbl CaiToOB:

buoamoreka IIOK https://urok.apkpro.ru/

POII https://resh.edu.ru/

www.fipi.ru
www.vpr.staterad.org

11 buonorus. 11 xnacc. baszoswiit | [laceunux B.B., IlIsenoB I'.I'., Edumora T.M.

YPOBEHb. JInnus xu3HU. | buonorus. Iloypounsie paspaborku. 10-11 ki
buonorus. 11 xmacc: yue6. mns | YrayOJaeHHBIH YpOBEHB
obmeoOpazoBar.  opranuzamuii: | buonorus. 11 xmacc. ba3oBwlif  ypoBeHb. YueOHOE

0a3oBblii  ypoBens/ B.  B. | mocoome. ABrop: [laceunuk B. B., Kamenckmii A. A.,
[Taceuynuk u ap. nmox pen. B. B. | Pyouos A. M. u ap. / Ilox pex. Ilaceunuka B. B.
[Taceunuka. — M.: IlpocBemenue | buomorus. PaGoume mnporpammel. IlpeamerHas
2020 nuHus yueoHukoB "Jlunus xuzHu". 10-11 knaccsl
Jluaus YMK: buonorus. Jluaus xuzam (10-11)
(bazoBwrit) Cepusi: JIunus xxu3Hu

Agtop: Ilaceunuk B. B., llIsenos I'. I'., Edumona T.
M.

MarepuaJbl caliTOB:

bubauoreka IHOK https://urok.apkpro.ru/

POII https://resh.edu.ru/

www.fipi.ru
www.vpr.statgrad.org

[TporpaMMHO-METOANYECKUN KOMIUIEKC 110 OWOJOTMH MOJHOCTBIO COOTBETCTBYET TPEOOBaHHSIM
®denepasibHON  0011€00pa30BATEILHON  MIPOTpaMMe CpPEIHEro oOImero oOpa3oBaHWsA, BXOAWT B
benepanbHBINA TIEpeueHb YICOHUKOB U yueOHBIX 1mocoOuit Ha 2025/2026 ydeOHBbIi TO 1 00eCTIeYnBacT

peanuzaiuio padboyeil IporpamMMsl.




IIpnioxenne 3

XapakTepucTuKa OlleHOYHbIX MAaTEePHAJIOB
[InannpoBaHue KOHTPOJIA U OLIEHKH 3HAaHUHU ydamuxcs 10-ro kiacca

DopMBbI KOHTPOJIA 1 momyroaue 2 nomyroaue roJ
KOJINYECTBO KOJINYECTBO KOJINYECTBO

KoHTpo | uToroBsie 1 1

JbHBIE

paGoTHI TEMaTHYECKHUE 2 2

[InannpoBaHue KOHTPOJIA U OLIEHKH 3HAHUMU ydamuxcs 11-ro kiacca

DopMbI KOHTPOJIA 1 monmyroaue 2 noayroaue ron
KOJIMYECTBO KOJIMYECTBO KOJIMYECTBO

KoHTpo | urorossie 1 1

JIbHBIE

paGoTEI TEMATHUYECKUE 2 2

B xonme um3ywyenus kypca Ouonorum 10,11 KimaccoB mnpenycMOTpeH TEMaTHYeCKUd U HMTOTOBBIN
KOHTPOJIb B JOpME KOHTPOJIbHBIX padoT.

N cTOYHHKH OlIEeHOYHBIX MaTepuaioB

No /1 | HassaHue ABTOD BrixonHble JaHHBIC
1. | O0mas ouonorus. bazoBsIit [Maceunnk B.B., IlIBenoB | Mcrounuk: https://rosuch
ypoBeHb. 10-11 xmacc. I''T"., Epumona T.M. ebnik.ru/material/obshch

aya-biologiya-bazovyy-
uroven-10-11-klass-
metodicheskoe-posobie/

Meroauueckoe nocodue

[IpencraBneHHpie B pabodell mporpamMme  OLEHOYHBIE MaTepUallbl  COOTBETCTBYIOT
tpeboBanusM PI'OC U BXOIAT B MEPEUYECHb  OPTaHU3AIMMA, OCYIISCTBIISIFOIIMX BBIMYCK y4EOHBIX
MOCOOM, KOTOPBIC JOMYCKAIOTCS K HCIIOJIb30BAHUIO TP PEATU3alliyd  MPOTPaMMBbI 110 OHOJIOTHH
cpenHero (MoxHoro) obmero obpa3zoBaHUsI.



IIpuaoxenne 4
Peasmm3anus padoveil nporpaMmbl

omosioruu JJISA oﬁyqaloumxcn C OrpaHUYCHHBIMHA BO3MOKHOCTAMMU 310POBbA

Peanmzamust  paboueit mporpamMMmbl  JUisi  OOy4aromuxcs €  OTPaHHUYCHHBIMH
BO3MOXXHOCTSIMU 3JI0OPOBBSI COOTBETCTBYET COJEPKaHUIO pabodeil MporpaMMbl MO OHOJOTHUU C
yuyeToM TpeOOBaHUM K IUIAHUPYEMBIM pe3yJibTaTaM OCBOCHHs ydeOHoro mpeamera. llpu stom
CKOPPEKTHPOBAHBI OLEHOYHBbIE MaTepuaibl B YaCTH 0O0beMa 3aJaHMi I BBIMOJIHEHUS U BpeMs
BbIMOJIHEHHS. [Ipu mombope comepkaHus  3aHATHH 1O Owonormu i ydammxcs ¢ OB3
YUUTBIBAIOTCS, C OJTHOM CTOPOHBI, MPUHIUI JTIOCTYITHOCTH, & C IPYroil CTOPOHBI, HE JOMYCKAIOTCS
U3NUIIHEro ympouleHust wMatepuana. ConepkaHue CTaHOBUTCS J(PGEKTUBHBIM CPEICTBOM
AKTUBHM3AIMH Y4eOHOUW NeATEeIhbHOCTH B TOM Cllydae, €CId OHO COOTBETCTBYET TNCHXUYECKHUM,
MHTEIJIEKTYaTbHBIM BO3MOKHOCTSIM JIETeH U MX TOTPEOHOCTSIM.

B Xoze oOydeHUs OMOJIOTMM TIPUMEHEHHE CpPEACTB aKTHUBU3ALUUU y4eOHOU
JESITEIIbHOCTH SIBIISIETCS. HEOOXOAMMBIM YCJIIOBUEM YCIICUTHOCTH Tpoliecca 00y4eHUs MIKOJIbHUKOB
c OB3.

[Ipu paGote ¢ 00ydYalIKUMHUCA C OrPAaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS
coOJTr01at0TCs OOIITME TPUHITUIIBI U TTPaBUJIA!

1). MaauBuyallbHBINA MTOAXO K KOKIOMY YICHUKY;

2). IlpenoTBparnieHne HACTYIUICHHs] YTOMJICHHS, UCIIONIB3Ys ISl 3TOTO pa3HOOOpa3HbIe
cpencTBa (uepeaoBaHe YMCTBEHHOM M MPAKTHUYECKOH NeATeIbHOCTH, MPEMOJHECCHHE MaTepuana
HEOOJIBIIUMHU J03aMHU, HCIIOIH30BAaHIUE WHTEPECHOTO U KPACOYHOTO JUAAKTHYECKOrO MaTrepuaia u
CPENCTB HATJSTHOCTH);

3). Hcnonb3oBaHHME METOAOB, AKTUBU3MPYIOIIMX IO3HABATENbHYIO JEATEIbHOCTh
yyaluxcs, pa3BUBAIOMIMX UX YCTHYIO M HUCBMEHHYIO pedb U (HOPMUPYIOIIHUX HEOOXOJUMbIE
y4eOHbIC HABBIKH,

4). TlposiBleHHe TeAarormveckoro TakTa. [lOCTOSHHOE MOOIIpeHue 3a MajehIne
yCIIeXH, CBOEBPEMEHHAs] W TAKTHUYECKas MOMOIb KaKIOMY peOEHKY, pa3BUTHE B HEM Bephl B
COOCTBEHHBIE CHITBI M BO3MOYKHOCTH.

O dexTuBHBIME TpUEMaMH  BO3ACHCTBHS HA SMOIMOHAIBHYIO U IO3HABATEIHHYIO
cdepy aerell ¢ OTKIIOHCHUSIMH B PA3BUTUU SIBIISIOTCS:

- UTPOBBIC CUTYAIIHH,

- IUJTAKTUYECKUE UTPbI, KOTOPBIE CBSI3aHbI C TOMCKOM BHUJIOBBIX U POJIOBBIX MPU3HAKOB
PEIMETOB;

- UTPOBbIE TPEHUHTHU, CIIOCOOCTBYIOIINE PA3BUTHIO YMEHHSI O0IIATHCS C IPYTUMU;

- TICUXOTMMHACTHKA W peJlaKcallys, MO3BOJISIONIME CHATH MbIIICYHbIE CHa3Mbl U
32KUMBI, 0COOEHHO B 00JIACTH JTUIA ¥ KUCTEH PYK.



Ipunoxenue S

Peasm3anms HAaMOHAJIBbHBIX, PETHOHAJIBHBIX M 3THOKYJIbTYPHBIX 0CO0eHHOCTEI
NPH U3y4YeHuH OHOJIOTHH

B pa0oueii mporpaMMe y4YWTBHIBAWOTCS HAIMOHAIbHBIE, PETHOHAIBHBIE M 3THOKYJIbTYpPHBIE
O0COOEHHOCTH.

HopMaTUBHBIMM OCHOBaHUSIMH YydeTa TaKHUX OCOOEHHOCTEH B COJEp)KaHUU OCHOBHBIX
oOpasoBarenbHBIX Tporpamm sBisitoTcss denepanpHbiii 3akoH «O0 oOpazoBanmu B Poccuiickoit
@enepann» U ¢enepaigbHble  TOCYAapCTBEHHBIE 00pa30BaTENIbHBIE CTaHIAPTHI CPEIHEro OO0IIero
obpazoBanus. B coorBerctBum ¢ TpeboBanusimu  PI'OC B oOpa3oBaTenbHbIE MPOrPAMMBbI BKIIIOUCHBI
BOIIPOCHI, CBSI3aHHBIE C YUETOM HAIlMOHAJIBHBIX, PETHOHAIBHBIX U 3THOKYJIBTYPHBIX OCOOCHHOCTEH.

B cootBerctBum ¢ Ilpukazom MunucrepcTBa u oOpazoBanus U Hayku YensOuHCKOM obmactu
ot 30.05. 2014 NeO1/1839 «O BHeceHWM W3MEHEHWUW B O0JACTHOW Oa3MCHBIM YYCOHBIA IUIAH IS
oOpa3oBaTeNnbHBIX oOpraHu3anuii  YemsiOMHCKON 00JacTH, pean3yIIMX MPOrpaMMbl OCHOBHOTO
oOmero u cpeaHero ooOmero oOpa3oBaHUs» TpH peanuzaruu DeaepaabHOTO TOCYAApPCTBEHHOTO
0o0pa30BaTeNpbHOr0 CTaHAapTa Uil M3Yy4YEHHUS HAllMOHAIbHBIX, PETMOHAJIBHBIX M 3THOKYJIBTYPHBIX
ocoOeHHOCTEeH B IpeaMeTHoe conepkaHue ¢ BbiaeneHueM 10-15% ydueOHOro BpeMeHHM OT OOIIEro
KOJIMYECTBA YaCOB MHBAPUAHTHOM YaCTH.

BxutoueHne HalMOHAIBHBIX, PETUOHANIBHBIX M 3THOKYJIBTYPHBIX OCOOCHHOCTEW COJepKaHUs
oOpa3zoBaHus oOoramaer oOpa3oBaTeNbHbIE LEIH U BBICTYNAET BAaXXHBIM CPEJACTBOM BOCHHUTAHUS U
oOyueHusl, ICTOYHUKOM PACIpPOCTPAaHEHUs O >KU3HH PErMOHAa M BCEW CTpaHbl. YUaliuecs MOJydaroT
pealibHyl0 BO3MOKHOCTh NPUMEHEHHS IMOJTYYEHHBIX 3HAaHMM W yYMEHUW Ha mnpakTuke. Peamusanus
HAI[MOHAJIbHO-PETHOHAIBHOTO ~ COJEpKaHUSI 00pa3oBaHMsI OCYLIECTBISIETCS IYTEM BKJIIOYECHHUS
PErHOHAIBHOTO MaTepuajia B COJEp)KaHUE COOTBETCTBYIOIIMX TeM YPOKOB. OTOOp HalMOHAIbHO-
PETHOHAIBHOTO COAEPIKAaHUS M3ydaeMbIX BOIPOCOB MPOU3BENEH B COOTBETCTBHH C PEKOMEHJIALMSIMHU
UUIIIKPO u MeTOoIMYeCKMMH PEKOMEHALMSIMHU 10 UCIOJIb30BAHUIO HALIMOHAIBHO-PETHOHAIBHOTO
coJZiepKaHusi OCHOBHOTO oOpazoBaHus. Crnoco6 BBeneHuss HPDO B ypouHyro nesSTenbHOCTh —
BKJIIOYCHHUE HAIMOHAIBHBIX, PETHOHAIBHBIX W ATHOKYJIBTYPHBIX OCOOEHHOCTEH B COJEpXKaHHE
pabounx mporpamm y4eOHOTO MpeAMeTa Ha OCHOBE IMPHUHIIMIIOB MHTETPALIUU, COMOCTaBIIEHUs (aKTOB
U TEOPETHUECKUX IOJIOKEHUH, MPU ATOM HMHBAPHUAHTHOE M PErHOHAIbHOE COJEp>KaHUE JOMOJIHSIOT
ApyT Apyra.

N3yuenne HPDO Ha ypokax OHOJOTMM TPEIyCMOTPEHO Oa3WCHBIM YyYE€OHBIM IIJIAHOM.
[IpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHOro npeamera «buoigorumy, oTpaxkaroniue HallMOHAIbHBIE,
pEeruoOHaNIbHbBIE U ATHOKYJIBTYPHBIE OCOOCHHOCTH:

- (opmupoBaHue mnpeAcTaBIEHUNH O OHONOTHH, €€ POJIU B KU3HU U TPO(HEeCCHOHATHLHOU
NeSITEeIbHOCTH YeJIOBEKa, HEOOXOAMMOCTh MPUMEHEHHs MAaTeMaTHYeCKHUX 3HaHUM IS pelIeHHs
COBPEMEHHBIX MPAKTMYECKHX 3a/la4 YEeJIOBEYECTBA CBOM CTpaHBI W POJHOTO Kpas, B TOM YHCIE C
y4eToM pbIHKa Tpyna YensOuHckol oOnactu. [laHHBIM pesynbTar (QopMuUpyeTrcs B pe3ysbTare
M3Y4YECHUS] UCTOPUHM OHMOJIOTHH, JOCTH)KEHHUH B O0JacCTH 3KOHOMHKH, HAYKHM U KYJIbTYPBI, PELICHUS
3a/a4 ¢ MPAKTUYECKUM COJAEpKaHMEM, pEIIeHMs 3a/lad Ha CONOCTaBJICHHE MCTOPUYECKHX (aKTOB,
YHCJIOBBIX XapaKTEPUCTUK HanboJiee 3HaUMMbIX OOBEKTOB CTPaHbl U 00JIACTH U T.I1.;

- OBJIAJICHUE OCHOBHBIMU HAaBBIKAMHU TOJY4YCHHS, MPUMEHCHUS HWHTEPIpPETAllMd M TPE3CHTALUU
uH(OpPMAlIUM MAaTEMaTHYECKOTO COJCpXKAHUS, HCIOJIb30BaHUS MAaTeMaTHYeCKUX 3HAHUU B
MOBCETHEBHOM JKU3HU MIPU U3YUEHHUH JIPYTUX MPEAMETOB, (POPMUPOBAHME MPEICTABICHUNA O pealbHOM
CEKTOpE PKOHOMHMKHM U pbIHKE Tpyaa YensOunckoil obOmactu. [Jis HOCTHKEHHS 3TOTO pe3yibTara
1ernecoo0pa3Ho MCIMONIb30BaTh CTATUCTHUECKUM MaTepuaj, XapaKTepu3YIOLUN Topoid, 00JacTh U



CTpaHy B II€JOM, a TakXe BBIOMpATh TEMBI MPOCKTHOH M HCCIENOBATEICKONW AESITeIbHOCTH;
OTpaXkaroIue CeuPUKy SKOHOMUKHU U PhIHKA TPY/la PETHOHA U CTPaHBI,

- (opmupoBanue mpeacTaBieHU 00 OCOOCHHOCTSIX NEATEILHOCTH JIOACH, BEAyIIEH K Pa3BUTHUIO
MPOMBIIIJICHHOCTH POJHOTO Kpasi, OCBOCHHUS CUCTEMbl MaTEMaTHYECKUX 3HAHHWH JJIsl MOCIIETYIOIIErO
M3YYEHHUsI TUCUUTUIMH HEOOXOIMMBIX JUIS MOTYYEHHSI MHKEHEPHBIX U TEXHUUECKUX CIHeIHabHOCTEN B
YUpPEXKIIEHUSAX CHCTEMBbl CpPEIHEro M BbICHIETO MNpo(decCHOHANbHOTO O00pa3oBaHUA U JUIS
camooOpa3zoBanus. lloigydeHue 5THUX pe3ynbTaToOB BO3MOKHO, B TOM YHCJIE Yepe3 IIHPOKOe
BOBJICUCHUE IIKOJIHHUKOB B JOCTYMHYIO UM Yy4eOHYIO MCCIEIOBATEIbCKYI0 M IPOEKTHYIO
NeSITeNIbHOCTh B 00J1aCTH OMOJIOTUU 1O PErHOHATBHON TEeMaTHUKE; BOMPOCHI OMPEIEIICHUs yIaIlUMHCS
CBOETO MecTa B paboueii xxu3HU (Hampumep, «PbIHOK Tpyna B kpaey», «PernoHanbHbie BY3bl: MPOILIOE
Y COBPEMEHHOCTBHY) U T.II.



IMpuaoxenne 6

Peanu3anusi BOCIUTATEIHLHOT0 MOTEHIMAJIA Y4eOHOro npeaMera «buoJiorus» Ha ypoBHe
cpeaHero o0uero o0pa3oBaHus

Peanuzanusi BOCHUTATENBbHOTO TOTEHIMANa HAa YPOKAaxX OHOJOTUU MPOUCXOIUT C
MOMOIIBI0 0TOOpa COJEpKaHUSI MaTepuala, COBEPIICHCTBOBAHUS CTPYKTYpPhl YpPOKa WM OpraHHU3alUH
KOMMYHHKAIUU C Y9alUMHUCS.

. ¢dopmupoBaHHEe TpeACTaBIeHHE 00 YCTpOWCTBE MHpa, (OPMHPOBAHHE OCHOBHBIX
(GyHIaMEHTAIBHBIX B TOM 4HCIe OWOJIOTMYECKMX 3aKOHOB, YMEHHE WX aHAJIM3HpPOBATh,
UHTEPIPETUPOBATh, MPUMEHSATh, YMETh MPOTHO3HPOBATH DPA3BUTHE CHUTYyallMd W HAXOIUTh MYyTH
pelieHus;

. peanzanuo HCTOPUYECKOTO MOJIX0/1a, KOTOPBIH MO3BOJISIET PacKpbITh
conepxaHue GU3MKHA, KaK COCTaBHOM dYacTH MHUpPOBOH OOIIEUETOBEYECKON KYJIbTYPhl, a TaKke
MOKAa3aTh yyaluMcsl 001Me 3aKOHOMEPHOCTH U TIPUHLIUITBI HAYYHOTO TTO3HAHMUS,

. pacKpbITHE YETI0BEUECKOro cMpicia Hayku o [Ipupopae, Tak kak ucropusm GopMupyer
HayYHOE MHUPOBO33pPEHHE, PA3BUBAET MHTEPEC K HayKe, CHOCOOCTBYET MOBBIIICHUIO KayecTBa 3HAHMIA,
IIOMOTAaeT HPABCTBEHHO BOCIUTHIBATH  YYalllMXCsl, COBEPIICHCTBYET METOJUKY IMpENnoiaBaHus
Ouosoruu;

. 000CHOBaHME HAy4yHOTO, (PHIOCO(MCKOTO W METOOJIOTUYECKOTO 3HAYCHHS] YIeOHOTO
MaTepuasa U BBISIBIEHUE €r0 BaXXHOCTU; PACKPBITHE IIEHHOCTHBIX ACIIEKTOB aCTPOHOMHUHU KaK HayKH;
aHaJIM3 IEHHOCTU CaMOM >KM3HU U MpOOJIEMbl caMopealu3aliyi JUYHOCTH YeJOBEeKa Ha MpuMepax
TBOPUYECTBA BBIJAIOLIUXCS YUEHBIX — (U3UKOB, a CIEIOBATEIIbHO BOCIUTAHUE MATPUOTHU3MA, MIPEKIE
BCEr0, CBSA3aHO C BOCIIUTAaHUEM OJIaroapHoOi MaMATH K repoMuecKoMy MPOILIOMY Hallero Hapo/a;

. (GhOopMHpOBaHHE COBPEMEHHBIX HAYYHBIX B3IJISIIOB HA HKOJOTHMYECKHUE MPOOIIEMEI,
MMOHMMAaHHWE MX 3HAYUMOCTH B YCIOBUAX CTPEMUTEIBHO pA3BUBAIOIIETOCS B MHPE HAay4HO-
TEXHUYECKOT0 Tporpecca, MOKa3blBaTh HAYYHO OOOCHOBAHHBIE CHOCOOBI YMEHBIICHHS BPEIHOTO
BO3JECUCTBUSL XO3AMCTBEHHOW JEATEIBHOCTHM YEJIOBEKA HA IPUPOAY, 3HAKOMCTBO Yy4aIMXCS C
COBPEMEHHBIMH METOJaMH U3YYCHHS U OXPaHbI MPUPOIbI, 000OIIUTE MOTYYCHHBIE HA IPYTHX YpPOKax
3HAHUS,

. pellIeHre 3a/1a4, UHTEPECHBIX 10 COJIEPIKaHUI0, OOTaThIX UAESIMH, UMEIOIIUX HECKOJIBKO
CHOCO0OB pEeIIEHUs, KOTOPbIE BBIMOIHAIOT HA YPOKax ydalludecs, B TOM YHCJE U pelIeHHe 3a/ay C
HKOJIOTMYECKUM COJIep’KaHUEM, KOTOPBIE Y yUalluXcs BBI3bIBAIOT OOJIBILON HHTEPEC;

. MPHUBJICYCHIE BHUMAHHS 00YJArOIIUXCS K IEHHOCTHOMY aCIeKTy N3y4aeMbIX Ha YPOKax
SBJICHU, OPraHU3alUI0 UX pabOTHl C MOJTY4aeMOi Ha ypoKe COIMalbHO 3HAYUMON MH(popManueil —
WHUIIMAPOBAHUE €€ OOCYXKIEHHsI, BBICKa3bIBaHUS OOYYAIOIIUMKCS CBOETO MHEHHS IO €€ TOBO.Y,
BBIPAOOTKHU CBOETO K HEW OTHOILICHHUS;

. JEMOHCTpPALMIO 00YyJaroIUMCs IPUMEPOB OTBETCTBEHHOT0, IPaX/1aHCKOIO MOBEICHUS,
MPOSIBJICHUSI YEJIOBEKONIO0Us U JOOPOCEPIEYHOCTH, Yepe3 MoA00p COOTBETCTBYIOLIUX TEKCTOB IS
YTEeHHUsI, 3a]1a4 JUIsl pEICHUs, TPOOIIEMHBIX CUTYallui A7l 0OCYKICHHS B KJ1acce;

. MPUMEHEHHE Ha YypOKax MHTEPAKTUBHBIX (GopM pabOTel ¢ OOYyJarOITUMUCS:
WHTEJUIEKTYalIbHBIX ~ UTP, CTUMYIUPYIOIIUX  IMO3HABATEIbHYIO  MOTHBAIMIO  OOYYaIOLIUXCS,
TUIaKTHYECKOTO TeaTpa, TJe TOJyYeHHbIE Ha YPOKE 3HAHUs OOBITPHIBAIOTCS B TEAaTPAIbHBIX
MIOCTAHOBKAX; JUCKYCCUH, KOTOPBIE MAIOT OOy4yaromMMCs BO3MOXKHOCTb MPUOOPECTH OMBIT BEIACHHUS
KOHCTPYKTHUBHOT'O JIMAJIOra; IPYyNIoBoi padoThl WK paboThl B Mapax, KOTOPbIE y4yaT 00y4aromuxcs
KOMaHJTHOW paboTe U B3aMMOJICUCTBHIO C APYTUMH O0YJAIOIIIUMUCS;

. WHULMUPOBAHUE U TOJJIEPKKY HCCIEIOBATEIbCKON NEATENbHOCTH OOy4aroumxcs B
pamMKax peanuszali UMHU WHIUBUAYAIBHBIX U TPYNIOBBIX HCCIEI0BATEIbCKUX MPOEKTOB, UYTO JIACT



00y4aromuMcsi BO3MOXKHOCTh TPHOOPECTH HABBIK CaMOCTOSITEIBHOTO pPEIICHHS TEOpPETUYECKOM
npoOJeMbl, HaBBIK TE€HEPUPOBaHUA M O(OPMIIEHUS COOCTBEHHBIX HJEH, HABBIK YBAXHUTEIHLHOTO
OTHOIICHMS K YYXHUM HesM, OpOPMIICHHBIM B paboTax Jpyrux MccienoBaTeiel, HaBbIK MyOIHnYHOTro
BBICTYIUICHHUS IIEPE] ayAUTOPUEH, aprTyMEHTUPOBAHUSA U OTCTAUBAHUS CBOEH TOUKH 3PCHUS.



Ipunoxenue 7

®opmupoBanne QyHKIHOHAJIBLHONH I'PAMOTHOCTH HA YPOKAX OHOJIOTHM

OYyHKIUOHATBFHO TPAMOTHBIA YEIOBEK — 3TO YEJIOBEK, KOTOPBIM CIIOCOOCH HCIOJIb30BaTh
HpI/IOGpeTaGMBIG B TCUCHUC XU3HU 3HAHUA, YMCHUS, U HABBIKW JIA PCIICHUA MAKCUMAJIbHO HIUMPOKOTO
JMarna3oHa JKU3HEHHBIX 337ad B Pa3lMYHBIX CcQepax dYelOBEUYECKOW eATEIbHOCTH, OOIICHHUS H
COLMAJIBHBIX OTHOIIEHHWH. [loBbIlIeHHE YpOBHS (YHKIMOHAIBHOW TI'PaMOTHOCTH OOYYaIOUIMXCS
obecrieunBaeTcs:

o 3a CUCT HOCTUIKCHUS IUIAHUPYCMBIX IMPECAMCTHBIX, MCTAIPCAMCTHBIX W JIMYHOCTHBIX
pe3yabTaToB;

o peannzanuei CuCTEMHO-AESITENbHOCTHOTO TI0IX0/1a;

o pelIeHrEM Pa3INYHBIX y4eOHO-TI03HABATENbHBIX U Y4EOHO-IPAKTUYECKUX 3a/1a4.

B kauecTBe OCHOBHBIX COCTaBISAIONINX (QYHKIIMOHATBLHOM IPAMOTHOCTH BBIJICIICHBI IIECTh:

o MaTeMaTH4eCKas IPaMOTHOCTb;
° YUTaTCIbCKasl rpaMOTHOCTD;

o €CTeCTBEHHOHAYYHAsI TPAaMOTHOCTH;
. (huHAHCOBAsI TPAMOTHOCTD;

o FJ'IO62UIBHBI€ KOMIICTCHII WU,

o KpPEaTHBHOE MBIIILICHUE.

['maBHOU XapaKTEpUCTUKON KaXKIOH COCTABISIONICH SBISETCS CIIOCOOHOCTH JCWCTBOBATH M
B3aMMOJICHICTBOBATH C OKPYXKAIOIIUM MHUPOM, peliasi Ipyu 3TOM pa3HooOpa3HbIe 3a/1a4H, B TOM YHUCIIE U
Ha ypoKax (hU3HKH.

MartemaTuyeckasi TIPaMOTHOCTB — OTO CIOCOOHOCTh HMHIWBUIyyMa MPOBOAHTH
MaTeMaTHYeCKUE PACCyKICHUS U (POpMYyIUPOBATH, IPUMEHATH, HHTEPIIPETUPOBATh MATEMATUKY IS
pemeHuss TpoOieM B Pa3sHOOOpPa3HBIX KOHTEKCTaX pealbHOro wMupa. Ha ypokax Ouosoruu
mpejnjaraeTcsi pemiarb yd4eOHble 3aladyd, ONM3KHEe K pealbHbIM MpOOJEMHbIE CHUTYyalluH,
MIpPE/ICTaBJICHHbIE B HEKOTOPOM KOHTEKCTE M pa3pelacMble JOCTYNMHBIMU YyYallleMycsl CpeiCTBaMH
Ouosyoruy. Y4uTenb MPEACTABISET Ha YPOKE OCOOCHHOCTH U DJIEMEHTHI OKpY’Kalolell 0OCTaHOBKH,
MPEJICTABICHHBIE B 3aJlaHUW B paMKax MpenjaraeMoil CHUTyalldd. OTH CHUTYallid CBS3aHBI C
pPa3HOOOPa3HBIMU ACTIEKTAMH OKPY>KAIOIIEH KU3HU U TPEOYIOT ISl CBOETO peIIeHHs OONbIIeH HMiIu
MEHbIIENH MaTeMaTU3aLlUH.

YurareJbckasi TpPpaMOTHOCTh — OJHA U3 BAXHEHIIMX  COCTaBJSIONIMX  OLIEHKH
(GYHKIIMOHATPHOW T'PaMOTHOCTH IIKOJNbHMKA. [IpenMerom peanu3anuu SBISETCS UTEHHE Kak
CII0)KHOOpPTaHM30BaHHAas AESTebHOCTh MO0 BOCIPUSATHUIO, TOHUMAHHUIO U HUCIIONB30BAaHUIO TEKCTOB. B
MpenojaBaHuy OMOJIOTHH HEOOXOAMMO YIESATh 0c000€ BHHUMAHHUE 3HAUMMOCTH YMEHUH, CBS3aHHBIX
KaK ¢ TIOHMMaHHEM MPOYUTAHHOTO, TaK M C Pa3BUTHEM CIOCOOHOCTH MPUMEHSTH TOJIYYCHHYIO B
mpolecce YTeHus: THPOPMAIUIO B Pa3HBIX CHUTYAIHSIX, B TOM YHCIIEB HECTAHIAPTHBIX.

s Toro 4ToOBI YENOBEK MOT B IIOJIHOM Mepe y4acTBOBaTh B JKHU3HHM OOIIECTBa, €My
HE0OXOIMMO YMETh HAXOJUTh B TEKCTaX PazlUYHYI0 MH(OpMAIHIO, TOHUMATh U aHAIU3UPOBATH €g,
yMETb HMHTEpPIPETUpPOBaTh M OLIEHHWBATh MPOYUTaHHOE. B coBpeMEHHOM 00pa30BaTeNbHOM
MPOCTPAHCTBE  IIKOJBHUKY HEOOXOAMMO  TOCTOSIHHO  TPOSIBISTH  CIIOCOOHOCTh — HAXOAWTH
MH(OPMALIMOHHO-CMBICTIOBbIE B3aWMOCBSI3M TEKCTOB pa3HOro Tuma u ¢opMata, B KOTOPBIX
MOJIHMMAETCsl OJHa U Ta Xe MpobiieMa, COOTHOCUTh HH(GOPMALMI0O M3 PAa3HBIX TEKCTOB C
BHETEKCTOBBIMH  (DOHOBBIMU ~ 3HAHUSIMH, KPUTHYECKH OIICHWBATh WH(GOpMALMI0O U  JIenaTh
COOCTBEHHBII BEIBO/I.

EctecTBeHHOHay4YHasi TPaMOTHOCTbL — 3TO CIIOCOOHOCTH YeNIOBEKa 3aHUMaTh AKTHUBHYIO
IPaXJIaHCKYI0 TO3MIMIO MO OOIIECTBEHHO 3HAUYMMBIM BOINPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU



HayKaMH, U €r0 TOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHOHAYUYHBIMU UACSIMU. EcTecTBEeHHOHAy4YHAas
rPaMOTHOCTh ~ Ha  ypOKax  OWOJIOTMM  DPa3BHBAeT  CHOCOOHOCTh  YeNOBEKa  NPUMEHATH
€CTECCTBEHHOHAYYHbIC 3HAHMS U YMEHUS B PEaJbHBIX )KU3HCHHBIX CUTYallUsX, B TOM YHCIIE B CIIy4dasix
00CyXJIeHUSI OOIIECTBEHHO 3HAYMMBIX BOIPOCOB, CBSA3aHHBIX C TMPAKTHYECKUMHU MPUMEHEHUSMHU
JNOCTUKCHHUM €CTECTBEHHBIX HayK.

Buonorus, 0coOEHHO B COBPEMEHHYIO0 MH(DOPMAIMOHHYIO 3MO0XY, JOJDKHBI MPEToIaBaThCs HE
KaKk OTpPOMHBIN HAOOp CBEACHWIA, NpeAHA3HAYCHHBIN Ui 3allOMMHAHUSA, a KakK JeWCTBEHHBIH
MHCTPYMEHT MO3HAHUsI MUpa.

DuHAHCOBAasi TPAMOTHOCTD - CIOCOOHOCTH JINYHOCTUIIPUHUMATH pa3yMHBIE, 11eJIeco00pa3HbIe
pelleHus, CBI3aHHbIe ¢ PUHAHCAMU, B PA3JIUYHBIX CUTYAIUSX COOCTBEHHOU >KU3HENEATEIbHOCTH. JTH
pElIeHNs KacaloTCs U CETOAHSIIHEro OMbITa yJalluxcs, U UX Onrpkaiiiero Oyaymero (0T IpOCThIX
pelleHnid MO TMOBOAY pPAacXOJ0BaHUS KAapMaHHBIX JCHEr /0 pELIeHUH, UMEIOIIMX JO0JITOCPOYHbIE
(hMHAHCOBBIE TIOCIIC/ICTBUSI, CBSI3aHHBIX C BOMPOCAMHU 00pa30BaHMS B pabOTHI

I'100an1bHO  KOMIIETEHTHAs IMYHOCTD - YEJIOBEK, KOTOPBI CIIOCOOEH BOCIPUHUMATH
MECTHBIC U TTI00ATBbHBIE TPOOIEMBI U BOIPOCHI MEXKYIbTYPHOTOB3aUMOICUCTBHS, TOHUMATh U
OLICHMBATh  PA3JIMYHbIC TOUKH  3pPEHUS U  MHPOBO33PEHHS,  YCIEIMIHO M  YBAXKUTEIbHO
B3aMMOJICHICTBOBATh C APYTMMHU JTIOJbMHU, a TaKXKE OTBETCTBEHHO JEHCTBOBATH il OOECHECUCHHS
YCTOMYMBOTO Pa3BUTUS U  KOJUIGKTHBHOro  Omaromonyuusi. [nmoOanbHY0  KOMIIETEHTHOCTH
(100anpbHBIE KOMIIETEHIIMM) MOXHO paccMaTpuBaTh KakK — CHEHUPUYECKUN 000co0IeHHBII
LIEHHOCTHO-UHTETPATUBHBIM KOMIOHEHT (YHKIIMOHAJIBHOW I'PAMOTHOCTH, HMMEIOIIMM COOCTBEHHOE
MpeIMETHOE COJIEp)KaHUE, IIEHHOCTHYIO OCHOBY M HAIlCJICHHBIM Ha (QOpMHpOBaHUE YHUBEPCAIbHBIX
HaBbIKOB. [lapamokc ¢dopmupoBaHus T100albHOI KOMIIETEHTHOCTH KakK 0a30BOr0 JUYHOCTHOTO
o0pa30BaHMs CBSA3aH C MOHUMAHUEM €€ OTKPBITOr0,HE3aBEPIICHHOTO COCTOSTHUS. OMOCpeOBaHHO TO
BBIPQXKAETCSI B TMOCTOSHHOW TOTOBHOCTH TJIOOAThHO KOMIIETEHTHOTO 4YeJOBEeKa K IMepepadoTke
JOTIOTHUTENBHOW  WH(OpMAIUU, K MOIYUYECHUIO HOBBIX 3HaHUH 0 MHUpE M COLMAIbHBIX
B3aUMOJCHCTBUAX, MOJ BIMSHUEM KOTOPBIX MOXET MEHSATHCS MPEJICTABICEHUE O COOTHOLIECHUU
rJ00aJTbHOTO M JIOKAJIBHOTO, O IIeJIeBbIX YCTAHOBKaX CaMOCTOSITENIbHON JESITeNbHOCTH H
KoMMmyHUKaiuid. C nOpyroil CTOpOHBI, CTAOMIBHOCTH TJI00ATbHONW KOMIIETEHTHOCTH CBS3aHa C €€
LIEHHOCTHOI OCHOBOI: HAmpaBJIEHHOCTbIO HAa MOHMMAHHE IIEHHOCTH JPYroro, Ha OCO3HAHHOE
OTBETCTBEHHOE OTHOLICHHE K OKPYKAIOLIUM.

KpeaTuBHOe MbIILI€HHE - CTOCOOHOCTh MPOAYKTHBHO y4aCTBOBATh B MPOIECCE BHIPAOOTKH,
OLICHKM M COBEPIICHCTBOBAHMU MWW, HANPABICHHBIX HA TOJYYEHHUE HWHHOBALMOHHBIX U
3G EKTUBHBIX pEIICHUH, HOBOTO 3HaHUS U 3(PQEKTHOro BhIpaXeHUs BooOpaxeHus. KpeaTuBHoe
MBIIJICHHE Ha OWOIIOTUM MOXET MPOSBIATH ce0s pa3HbIMH CIIOCOOaMH: B BHUAEC HOBOW HIEH,
MPUBHOCAIIEH BKJIaJ B HAyYHOE 3HAHME; B BHJIE€ 3aMbICiia SKCIIEPUMEHTA JJIsi IPOBEPKU TUIIOTE3bI; B
BUJIE PA3BUTHUSI HAYYHOUW HJEH; B BHUJIE M300pPETEHUsI, UMEIOIIET0 MPHUKIAJAHYI0 [IEHHOCTh; B BHUJE
MJAHUPOBAHUS HOBBIX OOJacTell NpUMEHEHUWs HaydyHOH, WH)KCHEPHOH nesrenbHOCTH. HecMmoTps
Ha 3HAUMTEIbHOE IEPECeUYCHUE C ECTECTBEHHOHAYyYHBIMU YMEHHSMU M HaBbIKAMHU, KpPEaTUBHOE
MBIIICHHE B OMOJIOTHH 00JIbIIe CHOKYCHPOBAHO:

o Ha MpoIlecce BBIABIKEHUS HOBBIX UJCH, a HE Ha MPUMEHEHUHU YK€ U3BECTHBIX 3HAHUM;

o Ha  OPUTHMHAJIBLHOCTH MpeJIaraeMbIxX MOAXOAOB U peUIeHUM (npu
YCIIOBUH, YTO OTBETHI UMEIOT CMBICH U IEHHOCTD);

o HAa OTKPBHITBIX MpoOIeMax, MAOMYCKAIOMIMX aJbTePHATUBHBIC PEIICHUS U TIOTOMY
TpeOYIOMNX CepUM MPUOIMKEHUN U YTOUHEHU;

o Ha croco0ax M MpoIecce MONIy4YeHUs PELIeHus, a He Ha OTBETE.

DOyHKIHOHAIBHASA CocraBassomme QYHKIHOHAJLHOM rPaMOTHOCTH HAa YpOKax




rPaMOTHOCTH Onosiornu

dunancoBasi COBOKYIHOCTh 3HAHMI, HaBBIKOB M YCTaHOBOK B cdepe (UHAHCOBOTO

rPAMOTHOCT NIOBEJICHUS UEJIOBEKAa, BEAYIIMX K YIYYIIEHUIO OJIarOCOCTOSHUSA U
INOBBINICHHUIO Ka4YCCTBA KU3HHU.

I'no6aabHbIE Coueranue 3HaHWI, YMEHHM, B3MISAOB, OTHONIEHWA U IIEHHOCTEH,

KOMIICTCHIHH YCIIEIIHO MPUMEHSIEMBIX IPU JIUYHOM WM BUPTYaJIbHOM B3aUMOJECHCTBUU
C JIOABMH, KOTOpBIE NMPHUHAUIEKAT K APYrodl KyJIbTYpHOU cpeae, U Ipu
yY4aCTUuH OTACIIBHLBIX JIMI B pCIICHUN rI100aIbHBIX np06neM

KpeaTusnoe CriocoOHOCTh MPOJYKTUBHO Y4acTBOBATh B IIPOLIECCE BBIPAOOTKH, OLIEHKH

MBILILTCHHE U COBEpUICHCTBOBAHMM  HJEH,  HANpaBICHHbIX  HAa  IOJy4YEHHE

MHHOBAIIMOHHBIX ¥ 3()()EKTUBHBIX PEIICHUH, U/UIM HOBOTO 3HAHMS, U/UIH
3(PeKTHOTO BBIpAXKCHHS BOOOPAKCHHUS.

EcrecTBeHHO-HAy4YHAas

CriocoOHOCTh 4YenoBeKa 3aHMMaTh AKTHBHYIO TPaKIAHCKYIO MO3HIIMIO
IO BOIIPOCAM,  CBSI3aHHBIM  C €CTECTBEHHO-HAYYHBIMU  HUACSIMH U

rPaMOTHOCTb
TEXHOJIOTHSIMU TTPOMBITIUICHHOTO IMPOU3BOJICTBA.

Yurareanckas Cr10cOOHOCTE YeOBEKa IMOHMMATh M MCIIOJIb30BaTh IMUCHMEHHOE TEKCTHI,

FpaMOTHOCTb pa3MI:.II_HJI$ITB O HUX U 3aHMMAThCA YTCHUCM, ‘ITO6BI JOOCTUI'aTh CBOUX
ueneﬁ, paCH_II/Ip}ITb CBOHU 3HAHUA U BO3MOXHOCTH, yqaCTBOBaTb
B COLIMAJILHOHN KU3HU

MaremaTuyeckast CrocobHocTh  (OpMyIHpOBaTh,  NPUMEHATH W MHTEPIPETHPOBATH

rPaMOTHOCTE MaTeMaTHKy B pPa3HOOOpa3HBIX KOHTEKCTAaX: MPUMEHITh MaTeMaTUYEeCKUE

PACCYKACHUA; UCITOJIB30BATh MATECMATUYCCKUC ITOHATUA U HHCTPYMCHTBI
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OueHOYHBIH MaTepHaJl AJ1s MPOBe/leHUs! IPOMEKYTOYHOM aTTecTalnu (1eMoBepCcHs)

Jevoncrpaunonnelii BAPHAHT NpoMexEyTouHoil aTrecTaun no duoaorun 10 wiace
Yacre 1 (1] favios)
I. JBH#eHHe UHTOIA3ME HaGN0IaeTCq Ha YPOBHE OPraHHIAINE AHIHH

) knerounos 2) monexynapaoM  3) opransos  4) opraHHIMeHHoM.
2. YEa#HTe 3MeMEeHT, KOTOPLI BXOJIHT B COCTAE XIopodiiia KIeTor pacTeHHii:
l.6pos  2.ummk  3oilon 4 marumii

1. CroneKO HYKNEOTHIOR B FeHE, KOTOPRIHA CIYHRHT MaTpHIell ana cuuTesa Genka cocroaiers uz 500
AMHHOKHCIOT:

1. 300 2. 900 3. 1500 4. 600
4. 3anacHbLM MATATENLHEIM BeIIECTBOM Y IPHOOE ABISETCH;
1. rmukoTen 2. gpaxman 1. genmonoza 4. XutHnH

5. Tperiunan crpyxkTypa Genka npegcraRngeT coboil:
1. cnapans, cBEpHYTYIO B KIyGOoK
2. NpoiiH YO CIIHPANL
3. CIHpANEHYIO MONEKYITY
4. nuneiinyio MonekyTy
6. YrasuTe, Kakoil B3 HYKIEOTHI0E HE BXOOHT B cocTas monexynsl JJHK:
1. anennnonit
1. THMBIHIOBLL
3. ypuamnoBki
4. UHTORHIOBRIL
7. Hemenugne yuensie M. neiinen 1 T. lsann, oGofmme HAEH pasHEIX VHEHLIX, chopMYyTHPOBATH
1. 3akon 3apoaLINEBEOro CXOICTED
2. XpoMocoMHYID TEOPHKD HACTEICTBEHHOCTH
1. Knerounyio TeopHio
4. 3aK0H roMOoNorHYECKHX PAI0E
8. Temuoraa daza GoToCHHTEA NPOHCKOIHT:
l. na crnaakax BHYTpeHHER MeMOpaHEl XI0POIacTa
2. B UHTONIAME
1. B MHIKOM BelECTEE XIIOPOIUIACTA
4. na Hapy#&Hoi Membpane XIoponnacTa

9. Mpouecs OkHCIEHIE OPrAHHYecKHX BElIEcTE KHCNOPOIoM XapakTeped 108 —

I} noAroTORHTENEHOrG ITANA FHEPreTHYeckoro 00MeHa
2} DeckHCIOpOIHON Tala IHepreTHYeCc koMo obMeHa
3)  KHCIOPOIHOM TANa SHEPreTHYEC Roro obMeHa
4) npouecea GpomeHHA
10. Ipouece, cuptesa benka na nPHE, nairinaeTca
l. Tpancnauna 2. Tpanckpununa 3. Pexynnukanns 4. JenaTypauns

11. Nee memGpansl HMeeT:
l. komnnexe [Nonemsn
2. nu3ocoma
3. 3HIONIAIMATHYECKAS CETh
4. MHTOXOHIPHA

Brfepume mpl gepHBLY oMEEMa N3 lecmu npedioxcennny (2 farna)




12. KakoBel cTpocHHe B YHKIHH NOJ0BBIX KIETOK RHBOTHLIXT
1) mmeer rannonusil Habop xpoMocoM

2) He MMeeT KIETOYHOTO S7pa

3) npu genenun oOpaIyIOT KIETKH, HASHTHYHEIE MATEPHHCKOI

4) y4aCTBYIOT B MIONOBOM PAIMHOKEHHH OPTaHHIMOR

5) MenATCA MHTOTOM

6) dopMUpYIOTCA B OPraHH3IMe MYTeM Meiioza

| Januiume gepHyio nociedosamensiocms Nugp (2 daria)

13. ¥cranosnTe nocnenosaTensHOCTL MPOIECCOR IHEPTETHHECKOTD 00MEHA B KIETKE:
1. noctynnenne [1BK (nupoBrBorpagnoi KHCIOTE) B MHTOXOHIPHH
2. nH30cOMa CIHBACTCA ¢ YACTHIEH MHUIH, colepikanteil HenkH, HKHPLL, YTIeBOILI
3. oxncnenne [IBK u cuares 36 monekyn ATD
4. pacmennenne GHOMOIHMEPOR 10 MOHOMEPOR
5. pacmennenne rmokoisl o [IBK u cunres apyx monexyn AT®
14. Coornecure ocofennocT nponeccos bHocuuTesa Beaka n dpoTocunresa. (2 dawn)

OcobennocTH npomecea [poueccr
A) CXOIHEE BEMIECTRA = AMHHOKHCIOTE 1) Buocuires Denka
b) zapepimiaeTcs obpazoBaHHeM YITIEBOI0B 2) doTocuuTes

B) AT® ucnonwiyerca 118 npoTekaHus npoliecca
[') mcxoaHule BellecTBa ~ YINEKHCLI ras i Boja
JI) AT® cuntesupyercs B Xojle npotecca

E) B ocHOBE Ie&aT peakiiHi MATPHYHOTO CHHTE3A

AlB B |I'|T]|E

15. [pounTaiiTe BHAMATEILHD KAKI0E YTEERICHHE H PEIINTE, HCTHHIO 0HO WK Aokno. Ecan
YTEEPA/ICHHE HCTHHHO, TO HANPOTHE COOTBETCTEYIOMEH HRGPLI NOCTABLTE «+p, eCIH
YTEEPAICHHE J0KHO, TO NOCTABLTE «-» (3 Harma)

1. [1pu meiiole Mex Ty NepBLIM H BTOPLIM JeleHHeM HHTepdasa oTCYTCTBYeT.

2. B peaynsTarte MHTO38 H3 OJIHOI MATEPHHCKOI KIETKH MO®eT 0bpaioBaThed YeTwpe H Gonee qo4epHEX

KIETOK.

3. Meiios cocTONT W3 IBYX JeeHHIl, Ka#/10€ H3 KOTOPLIX BKIKOYAET Te XKe (aikl, uTo H MHTO3: npodazy,

meTathazy, anadasy H Tenodazy.

4. Meiios cny&HT 0CHOBOH KOMOHHATHBHON HIMEHYHBOCTH OPraHHIMOB,

5. [lepen muTo3oM 1 Meiio3om nporcxouT camoyasoenne Monexyn JJHK B xpomocomax.

6. Konsiorauns xpoMocoM NpoHeXoauT B npodaty MHTO3a H Meiiosa.



Yacre 2 {6 davios)

| 6. Croneko Monekyn AT®O obpatyerca npu moanoM paciuerieHdn | Monekyne rmokois’?
| 7. Hanmmute onpeenenne TepMENY «doTOCHATE .

| 8. PemmnTe sanauy
Pparment nenn JIHK maeer nocnenoparensiocts nykneotnaos: [TTTATITTAT THAA. Onpenennte
nocneaoBaTelsHocTh HyKneoTHaos Ha H-PHE, antukonons coorsercreyromux T-PFHE »
MOCIEI0BATENRHOCTE AMHHOKICIOT BO (parMenTe MoTeKyIkl Delka, HCNoILIYS TabaHIY TeHETHUECKOTD
KOJIg.
lenemwueckni ko (v-PHE)

[Meproe Bropoe ocnopanne | Tperse

OCHOBAHHE OCHOBANH
YV iOla|Tr

Men |Cep (Tup |Lne
v Den |Cep (Tup (e

ITeit |Cep [-- |-

Ieit |Cep [ [Tpn

Ieit |[Ipo (Tue [Apr
Ieii |[Ipo (Tne [Apr
1 Heii ([Ipo (Tnn |Apr
Ieit |[Ipo [Tnn [Apr
Hne |Tpe [Acu (Cep
Hne |Tpe [Acu Cep

A Hne (Tpe [/Inz |Apr
Met (Tpe [/Inz |Apr
Ban (Ana [Acn |Tnn
r Ban (Ana [Acn |Tnn

Ban (Ana (Tny |T'nn
Ban |Ana [[ny (Tan

R =L =1 S = e =R




JemoncTpausoHHE ] BAPHART NPOMERYTOUH0 srTecTannn no Guonorin 11 knace

HaiinuTe 0aMH BepHELT HI 4eTHIPEX BAPHAHTOR OTEETA.

l. KneTky pacTeHHf OT KJISTKH HHBOTHOTO BEl OTIHYHTE I100
) mpacyTeTBHIO KNETOMHOI MeMOpaH]
2) OTCYTCTEHED AOpa
3) maTHYUHIO NIACTH,T
4) OTCYTCTEHIO MHTOXOHIPHIT

2. Oaun uz3 NPpHIHAKOER OTIHYHA EHBEOTD OT HEXRHEOTD CIoCODHOCTE K

I) pacnagy BelecTs 3) nEnmenHIO
2) caMOBOCTIPOHIESICHHID 4) HAKONNEHHID XHMHUYECKHX BEIIECTR

1. M3 kakoro KOMHYECTER OTIEM0E COCTONT MOIOBHOR MOIr Y 38 MHOBOIHEIX Y
1) nmyx
2) 1pex
3) weTnIpex
4) naTH

4. CHIHKeHHE TPEHHA MEKIY KOCTAMH B CYCTABAX MPOHCXOINT 3a CUeT
1) B NogEHAHOCTH
2) oTpHUATENEHOTO JABIEHHA BOIIYXA
3) MACTHIHOCTH CEATOK
4) HANHYHA HHIAKOCTH B CYCTABHOH CyMEE

5. O cTpeMIcHHH OPraHHIMOE K COBEPIICHCTROBAHHIO H NPOTrPeccY MOBOPHT
1) 4. Hapeun
2 K. JInnnen
3) X .-b. Tamapk
4) . KioBre

6. Yen MHTO OTIHYAETCA OT Meilosa?

1) ofpazyioTes YeThpe FAIUIOHIHEE KISTKH.

2) oDpazyioTca ABe AHILIOHAHLIE KIETKH

3) NpOHCROIHT KONLIOTAHS H KPOCCHHTOBED XPOMOCOM
4) OpOHCXOINT ABA JemeHHs.

7. OpraiiaMel, KIETKH KOTOPRIX HMEHT obocobneHHoe Aapo, — 3T0

1) avkapHOTE] 3) npokapHoTRI
2) GaxTepun 4) BHpychl
8. DyHEUHIO NepeHOca YIIEKHCIOND Ta%a B OPraiHIMe Yel0BeKa H MHOTHX HHBOTHLIX BEINOIHAET!
1y xnopodmnn 3) dhepuent
) remornohHE 4) ropmon

9. UTo npoHcXOoIHT B OPraHIME Yel0Reka MOCIe NPeIoXPanHTeTLHOH NPHEHBKHT
1) BripaGaTeiBaoTes epMenTEl

2) KpoBL CESPTHIBAETCH, 0OpaIverca TpoMO
3) obpasvIOTCE aNTHTENA
4) napylaeTes NOCTORHCTRO BHYTPEHHEH cpekl

10, Tpouece kpamenns kamyeTsl Guin Gkl HeBoIMOo®eH 003 yUaCTHA:
1) Bupycon 3) nnecHensx rpubon
2) apoackeil 4) GakTepHii

1. Kakoso snauenne hoTocHHTE A B npHpone?
1) eforamaer NoUEY MHHEPATEHEIMH BELISCTBAMH



2) cHocoDCTRYET HAKOINEHH KHCIopoIa B atMochepe
3)oboramaeT arMocepy Mapasi Bo/Ik
d)oboramaeT arMocdepy MoTeRYIAPHBIM AT0TOM

12. HemocTaTok B opraHiiMe YeloBeka BHTAMHHA A NPHBOTHT K 3a00MeBaHHEY
1) kvpHHOi cienoToll  2) caxapHeIM THAGETOM 3)maurodl  4) paxuroM

13. Mpesep yenosHoro pediekca ¥ KOIKH:
1) BRIENEHHE CTIHOHEL BO BpeMA &Ikl

2) oTneprHBAHHE NAMkl NPH oKoTe
3) peakiiig Ha ETHYKY
4) peakiHa Ha pe3kHi IBYE

14. ¥ nanopoTHHKOBHIHEIX pacTeHHil, B OTITHYHE OT NOKPRITOCEMEHHEIN, OTCYTCTRVIOT:
1) kopH#I
2)nHcTEA
3)erebmm
4ok

13. ¥eroliuHBocTs OpraHiasMa K BARSHHIY fasTopos BHelHel cpeikl odecne Y BasTed CNOCODHOCTRID K
1} ApHAEHHID

2) caMoperyIaHi

3) paIBHTHD

4) cHHTe3Y BEIECTR

Brifiepure TPl BEPHBLIX OTBETA HY WECTH.

16. BribepuTe Tpex NpelcTapHTencl knacca HacekouMble, paiBHBAKIHYCA ¢ MOIHEM OpeBpaileHHen:
1) mosManHas MyXa
2) malickni wyx
3) KNon-co0JaTHK
4) cTpekosa KopOMEICTIO
5) babouka MARTHEEA roas
) TapakaH

17. BrubDepHTe NpHIHAKH COEIHHHTENEHOH TEAHH.
1) poadyaHMa Mo BIHAHHEM BHELIHAY CHIHATOR
2) DEBAST HHIKOH, BOTOKHRCTOH
3) Mano MeRRNeTOIHOTO BelllEcTRa
4) noagepEHEaeT FOMEOCTAT OPraHHIMa
5) BRIMONHAET ONOPHYD, TPAHCTIOPTHYIO, JAMACAKITYH (YHELHH

¥eTaHoBHTE COOTBETCTRHE MEATY COAEPAEAHHEM NEPROTO U BToporo cronbuoe. [Lis yroro kasiomy
WIEMEHTY nepeoro croabua noalepure NOMURI 03 BTOPOro croadia.

18. CooTHecHTe NPHIHAKH KHBOTHRIX ¢ KNACCAMH, [/18 KOTOPRIX HTOT NPHIHAK XapaKTepeH.

Mpinasn MpescrapuTenn

A} oMnodoTEOpEHHE BHYTpeHHEE
B) onnogoTeopeHite ¥ GONBIIHHCTEA BHIOE HAPYAHOE
B) HenpAmoe paiBHTHE 1) semHoBOIHLLE

I') pasMHoKeHHe i pAIBHTHE NPOHCXOIHT Ha cylle 2) npecMBIKAKOIIHECT

J1) TOHEAA KoK, NOKPEITAN CIHIE
E) giing ¢ GoIRImin 3a0acom MHTATeILHEX BelllecTh




19. ¥ cTaHOBHTE COOTRETCTEHE MEXIY 0CODEHHOCTAMH KPOREHOCHOMH CHCTEME! SHBOTHEIX, OTHOCAIIHXCH K
PaSHEIM BIACCAM,

OeodennocTH CHETEMEI Knace

A) cepane TpEXKAMEpHOE
b) ceprue dernipéxkaMepHoe
B) p smemyaouke cepala cMeIaHHAA KpoBh 1) OaépHas narymsa

I') B cepane onHH HKeay10Uek 2) Kpokommn

I} B cepaue B KenyOOUKD

E) senyoouks cepila paafgeleHkl Neperopoikod

20. MMpHBeaHTe He MeHee TPeX OOKAIATeNLCTR TOFO, YTO BO, M OTHOCHTCA K cTRy PacTenns, k
piHBe pex . OPOCTT PETHY A
PYIINe HH3THX pacTeHHi.



Ipuioxenune 9

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThl 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOM

NMPOrpamMMbl cpeIHero o0uero o6pa3oBaHus

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

CdopMupoBaHHOCTH 3HAHHI O MECTE M POJIM OMOJIOTUU B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHHBI
MHpa U HayyHOI'O MHPOBO33PEHMS; O BKJIAZE POCCUHCKUX M 3apyOekHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OWONOruHU; (YHKIIMOHAIHLHONW TPAMOTHOCTH YeEJIOBEKa st
PpCHICHUS ) KU3HCHHBIX 3a1a4

YmMmenne PaCKpbIBaTh COACPIKAHUC 6HOJ’IOI‘I/I‘IGCKI/IX TCPMHUHOB H HOHATHH: KHU3HBb,
KJIETKa, OpraHu3M; MeTa00m3M (0OMEH BEIIEeCTB M MPEBpaIeHUuEe YHEPTHUH ), TOMEOCTa3
(camoperynsusi), ypoBHEeBas OpraHU3alMsl >KUBBIX CHUCTEM, CaMOBOCIIPOHM3BEICHUE
(pempoTyKIHs), HACIEICTBEHHOCTh, I3MEHUYHUBOCTh, POCT H Pa3BUTHE

YMeHne u3naratb OMOJOTUUECKHE TEOPHH (KJIETOYHAs, XPOMOCOMHAas, MyTal[AOHHAs),
3akouel (I. Mennenss, T. Moprana, H.JM. BaBunoBa) u yuenus (0 ueHTpax
MHOTOOOpa3usi W TMPOUCXOXKIEHUs KyIbTypHbIX pacteHudt H.M. Basuiona),
OTIPEICIIATh TPAHUIIBI UX IPUMEHIUMOCTH K )KHBBIM CUCTEMaM

YMeHne BIajeTh METOJaMH HAydyHOTO TO3HaHWsA B Owuosoruu (HAOIIOIEHUE |
OIMUCaHUEC KHUBBIX CHUCTCM, HpOHeCCOB nu HBHGHHﬁ; OpFaHI/IBaI_[I/I}I nu HpOBe,Z[eHI/Ie
OMOJIOTHYECKOT0 JKCIICPUMEHTA, BBIIBUKCHHE THITOTE3bI, BBISBIICHUE 3aBHCHMOCTH
Me)KI[y I/ICC.HG,Z[yeMBIMI/I BCIN4YMNHaMU, OGBHCHGHHG HOHy‘IGHHBIX pe3yHBTaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX IMOHATHH, TCOPHHA M 3aKOHOB; YMEHHE JICJIaTh BBIBOJBI Ha
OCHOBaHUU IOJYYEHHBIX PE3YJIHTATOB)

YMeHHE BBIIEIATH CYLIECTBEHHBIE IIPU3HAKU BUPYCOB, KJIETOK IIPOKAPUOT U DYKApHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB; OCOOEHHOCTH IPOILIECCOB OOMEHa
BEIIECTB M TPEBpALICHUs HHEPIUHU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOTO U
JHEpPreTu4eckoro oOMeHa, XEMOCHHTE3a, MHTO03a, MeHo03a, OIUIOAOTBOPEHHUS,
pa3MHOXEHHS, MHIMBUAYATIbHOTO Pa3BUTHS OpraHn3Ma (OHTOT€HE3)

YMeHue NpuMeHsITh TIOTYYCHHbBIE 3HAHUS JJIs1 OOBSICHEHUSI OMOIOTUYECKUX TPOIIECCOB
U SBJICHUH, JJI MPUHATHS NPAKTHUECKUX PEIICHUI B MOBCEAHEBHOM KU3HU B IIENIAX
oOecrieyeHnss OE30MACHOCTH CBOETO 370POBbS U 3JI0POBbSI OKPYKAIOIIUX JIIOACH,
coONIOZeHUsI HOPM TPAaMOTHOTO IMOBEACHUS B OKpYXKAIOIIEeH MPUPOIHON Cpelne;
MOHUMAaHUE HEOOXOJMMOCTH HCIOIb30BAHUS JOCTHKCHHI COBPEMEHHOW OMONIOTHUU U
OMOTEXHOJIOTHH JIJIsl palliOHAIILHOTO MPUPOAOIIOJIb30BAHHUS

YMmenne pemaTth SJIEMCHTAPHBIC T'CHCTUYCCKHUE 3adadynd Ha MOHO- H I[I/IFI/I6pI/II[HOC
CKpCIIUBAaHUC, CHCINICHHOC HACJICAOBAHUC, COCTAaBJISATL CXCMbI MOHOI‘I/I6pI/II[HOI‘O
CKpCIIMBaHUA MJId IPEACKa3aHs HACJICOJOBAHUS IIPU3HAKOB Y OPraHu3MOB

YMeHue BBIOIHATD 1a00paTOPHBIE M MPAKTUYECKUE PadOTHI, COOIIOIAaTh paBHIIa TIPH
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000pYIOBaHHEM

YMeHue KpUTHYEeCKH OLEHUBATh U UHTEPIPETUPOBATh HH(OPMALIMIO OHOJIOTrHYECKOT0
COACPpIKaHHNA, BKIIIOYAKOIIYI0 IICCBAOHAYYHBIC 3HAHUA W3 Pa3JIMYHBIX HCTOYHHKOB
(CMH, nHayyHO-TIOMYJSIPHBIC MAaTEpPHANIbl); OSTHUYECKHE aCIEeKThl COBPEMEHHBIX
HCCIICIOBAHUI B OMOJOTHH, MCAUILIMHE, OMOTEXHOJIOTHH

10 KJIACC
Kon
npoBepsieM
oro
pe3yabTart
a

1
2
3
4
5
6
7
8
9
10

YMeHue cozgaBaTh COOCTBEHHBIE NHCbMEHHBIE M YCTHBIE COOOIIEHHs, 0000Ias
Ononornyeckyro MHGOPMALUIO U3 HECKOJIbKUX MCTOYHHKOB, TPAMOTHO HCIIOJIB30BATh




| HOHATMIHHBIA annmapar GHOIOTHH

11 KJIACC

Kon
NPOBEPsSIEMOT(
pe3yJjbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl CpeIHero 001ero odpa3oBanus

CdopmupoBaHHOCTH 3HAHHIA O MECTE U POJIM OMOJIOTHH B CUCTEME HAyYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (OpPMHUPOBaHMH COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MUpa ¥ HAYYHOT'O MHUPOBO33PEHHUSI; O BKIIAJIE POCCHICKUX H 3apyOeIKHBIX
Y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH; (DYHKIITMOHAIIBHOW TPAMOTHOCTH YeJIOBEKa
AJI PCIICHUS )KU3HCHHBIX 3a1a4

VYMeHUe pacKpbhIBaTh COJACPKAHUE OMOJOTMYECKUX TEPMUHOB M TOHSATHU: BHJI,
MONyJIAKsI, TEeHO(GOHA, OHBOJIOIMA, ABWXKYIIHME CHIBl ((PaKTOphl) HSBOJIOIHH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJI000pa30BaHUE, 3KOJIOTMYECKHE (DAKTOPHI,
IKOCHUCTEMa,  MPOAYLIEHTHI, KOHCYMEHTBI,  PEOYLEeHTHl, LeNu  IUTaHu,
HKOJIOTHYECKasi MUpamMuia, OMOreoreHo3, buocdepa

YMmeHnue u3narath Ouosnoruyeckue Teopuu (3BojronroHHas teopus Y. JlapBuna,
CHUHTETHYECKasi TEOpHs SBOJIIOLIMH), 3aKOHbI M 3aKOHOMEPHOCTH (3apOJIbIIIEBOIO
cxoacrtBa K.M. bapa, uepeoBanus I71aBHBIX HalpaBieHUN U myTeil sBosonun A.H.
CeseprioBa, yuenus o Omocdepe B.M. Bepuanckoro), ompeaensrb T'paHHIBI HX
IIPUMEHMMOCTH K >KMBBIM CHCTEMaM

YMeHue BiageTh METOJaMH HAYYHOTO IO3HAaHUsS B OuWonoruu (HAOMIOACHHE U
OIMCAaHWE JKUBBIX CHUCTEM, TPOICCCOB M SBJICHWMW; OpPraHu3alus W IPOBEICHUE
OHMOJIOTMYECKOT0 IKCIIEPUMEHTA, BBIIBH)KCHHUE THIIOTE3bl; BBISBICHHE 3aBUCHMOCTH
MEXIY HCCICIyeMbIMH BEIUYMHAMH, OOBSICHCHUE TIIOTYYCHHBIX pPE3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX MOHITHH, TCOPUH M 3aKOHOB; YMEHHE JIejaTh BBIBOBI Ha
OCHOBaHUU TIOJTYYCHHBIX PE3YJIHTATOR)

YMeHue BBICIATH CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OMOJIOTMYECKHX OOBEKTOB:
BUJIOB, TOMYJISIIHIA, MPOIYIIEHTOB, KOHCYMEHTOB, PEIYIEHTOB, OMOTEOIEHO30B H
HKOCHUCTEM;  OCOOEHHOCTHM  MPOIECCOB  HACIEACTBEHHOH  HM3MEHYMBOCTH,
€CTECTBEHHOTO0 O0TOOpa, BHJI000pa30BaHUs, TMPUCIIOCOOJICEHHOCTH OPraHU3MOB,
JeUCTBUS SKOJOTMYECKHX (aKTOPOB HA OPraHU3MBI, MEpEeHOCa BEUIECTB U MOTOKA
SHEPTMHM B OKOCHCTEMAax, AHTPOIOTEHHBIX W3MEHEHHH B DKOCHUCTEMax CBOCH
MECTHOCTHU, KPYTOBOPOTA BEIIECTB U OMOT€OXMMHUECKUX LIUKIIOB B buocdepe

VYMmenune NPUMCHATH IMOJYYCHHBIC 3HAHUA JIA OGBHCHGHH}I 6I/IO.HOFI/I‘-I€CKI/IX
MPOLECCOB U SIBJICHUM, JUISi TPUHATHS NPAKTHUYECKUX PEUICHUA B MOBCEIHEBHOM
KU3HU B IENAX oOecreueHuss Oe30IMacHOCTH CBOETO 370POBbS U 3IIOPOBBS
OKpYKaIOIIUX JIIOJeH, COOMIOACHUST HOPM I'PaMOTHOTO MOBEIEHUS B OKpY’Karolen
MPUPOJHON Cpelle; MOHMMAaHHE HEOOXOJWMOCTH WCIONIb30BaHMS JIOCTHIKEHUN
COBPEMEHHOM OMOJIOTUH JJIsl PALIMOHAIIBHOTO IPUPOIOTIOIH30BAHUS

YMeHue pemaTth 3J€MEHTapHble OWOJIOTMYECKHE 3a/layl, COCTaBJISATh CXEMbI
MEePEeHOCa BEIEeCTB U YJHEPTHH B SKOCUCTEMaX (IIeTTH MATAHUS)

YMeHue BBINONHATH Ja00paTOpHbIE W MPaKTHUECKUE paboThl, COOMI0NATh MpaBUIa
pu paboTe ¢ yd4eOHBIM U JJa00OpaTOPHBIM 000PYI0BAaHUEM

YMeHue  KpPUTHYECKH  OICHHWBAaTh M HHTEPHPETUPOBATh  MHGPOPMALHUIO
OMOJIOTUYECKOTO  CONIEp)KaHWsI, BKJIIOYAIONIYIO TICEBIOHAyYHBbIC 3HAHHUS U3
pa3nmuuHbIX uctoyHukoB (CMU, HayyHO-TOMYJIsIpHBIE MaTepUallbl); pacCMaTpUBaTh
JIO0ANBHBIE  JKOJIOTMYECKHE TPOOJIEMBI COBPEMEHHOCTH, (OPMHPOBATH IO
OTHOIICHHUIO K HUM CO6CTB€HHYIO IIO3UIINIO

10

YMeHue co3/aBaTh COOCTBEHHBIE NMUCHMEHHBIE W YCTHBIE COOOIIEHMs, 0000mIas
OMOJIOTMYECKYI0  MH(POPMALMI0O M3  HECKOIBKMX  HCTOYHHUKOB, TI'PaMOTHO
MCIOJIb30BATh MOHATHIHBIN anmapar OHOoJI0Tun




10 KJIACC

IIpuaoxenne 10

IIpoBepsiemble 3J1eMeHTHI COIePKAHNS

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

1

buonorus kak Hayka

1.1

buonorust — Hayka o >xuBoi ipupoze. Posb 6uonoruu B GopMUpPOBAHUN COBPEMEHHOMN
Hay4YHOH KapTUHBI Mupa. CucTtemMa OHOIOTHYECKHX HAYK

1.2

Metoapl TO3HAaHUS SKUBOM TpUPOAbI (HAOMIOJEHHE, OHKCIEPUMEHT, OIMCaHMUE,
M3MEpeHHe, KiacCu(puKaIus, MOJICTUPOBAHUE, CTATUCTUYECKast 00paboTKa TaHHBIX )

2

’KuBbIe CHCTEMBI U UX opraHu3anus

2.1

Kupbie cucrempl (OMOCHCTEMBI) Kak TpeAMEeT u3ydeHus Ouosiormu. CBoiCTBa
OduocHcTeM U UX pa3HOOOpasue

2.2

YpoBHM  OpraHu3aiuy  OHOCHCTEM:  MOJICKYJIAPHO-TEHETUYECKHH, KJIETOUHBIH,
OpraHU3MEHHBIN, TOMYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIN, OrochepHbIi

3

XHUMUYECKUH COCTaB M CTPOCHUE KIIETKU

3.1

XUMHUYECKUN  COCTaB  KJIETKH. XUMUUYECKUE  DIIEMEHTHL: MAaKpO3JIEMEHTBHI,
MHKpO3JIeMeHThl. Boga u MmuHepanbHble BemecTBa. yHKIUKM BOJBI 1 MUHEPATbHBIX
BeliecTB B kieTke. [loanep:kanne ocMOTHYECKOTo OanaHca

3.2

benku. CoctaB u cTpoeHHe O€IKOB. AMHHOKHCIOTBI — MOHOMEpPHI OENKOB.
He3amenumble ¥ 3aMEeHMMBbIE aMHUHOKHCIIOTB. AMMHOKHCIOTHBIA COCTaB. YpPOBHU
CTPYKTYphI OEIIKOBOM MOJEKYJbI (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHASL
CTPYKTypa). XUMHYECKHE CBOMCTBA OeKOB. buonornyeckue GpyHKImu OSIKOB.
depMeHTHI — OHONOrHYecKne Karanuszaropbl. CTpoeHe epMeHTa: aKTUBHBIN IICHTD,
cyocrpatHas cneruduunocts. Kodepmentsl. Butamunpl. Otnuuus ¢GepMeHTOB OT
HEOPTaHMYECKUX KAaTAIU3aTOPOB

3.3

VYraeBoasl: MoOHOcaxapuAbl (TIIOKO3a, pubo3a U Je30Kcupubo03a), aucaxapuibl
(caxapo3a, JakTo3a) W  TMOJUCaxapuabl  (Kpaxmal, TJIWUKOTeH, IIEJUTI0JI03a).
Buonornveckue GyHKINU YTIIIEBOIOB.

Jlunuaer: Tpurmunepuapl, crepounsl, dochomunuabl. ['mapodunsHO-TUAPODHOOHBIE
cBoiictBa. buonornyeckue ¢ynxiuu nununoB. CpaBHEHHE YIJIEBOAOB, OEIKOB H
JUIHI0B KaK HCTOYHUKOB DHEPTUU

3.4

Hykneunoseie kucnotel: [JHK w PHK. Hykneornapl — MoHOMEPBI HYKJIEHMHOBBIX
kuciot. Crpoenue u pynkmuu JJHK. Ctpoenune u pynxnuun PHK. AT®: ctpoenue u

byHKIIH

3.5

[uTosorus — Hayka o kietrke. Knerounas teopusi. MeTopl H3ydeHUs KIETOK

3.6

Krnerka kak menoctHas »xkuBas cucreMa. OOmue TpU3HAKKA KIETOK: 3aMKHYTas
HapykHass MeMOpana, moJiekyibsl JIHK kak renernueckmii anmapar, cucTremMa CHHTE3a
Oenka

3.7

Tunbl KiIE€TOK: »yKapuoTHUYecKass M TMpokapuorndeckas. OCOOEHHOCTH CTPOCHHS
MPOKAPHUOTHYECKON KJIETKH. Knerounas CTeHKa  OakTepuil. Ctpoenue
AYKapHOTHUYECKOH KieTKu. OCHOBHBIC OTIMYUS PACTUTEIHHOM, )KUBOTHOM M rpuOHOM
KJIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAs CTE€HKA, INTMKOKAIMKC, UX (DYHKIIHMH.
[Tnazmartudeckass memOpana, e€ cBoiicTBa M (yHKuuH. LluTorasma u e€ opraHOHIbI.
OnHoMeMOpaHHbBIE OpraHOMIbI KIETKU: 3HAoImmazmarudeckas cerb (DIIC), ammapar
lNonbmxu, mu3ocomel. [lomyaBTOHOMHBIE OpPraHOU Bl KJIETKU: MUTOXOHAPUH, TIIACTUIBL.
[TpoucxoxaeHre MUTOXOHAPUH U TiacTua. Buasl mactun. HememOpaHHbIe OpraHOUIbI
KJICTKH: PUOOCOMBI, KJICTOYHBIM IIEHTP, PECHUYKH, XTYTUKUA. DYHKIIMH OpraHOUI0B




KJIeTKU. BKimrouenus

3.9

SAnpo — perynsatopHelii 1eHTp kieTkd. CrTpoeHue sipa: siiepHas o000J04Ka,
KapHOoIUIa3Ma, XPOMAaTHH, SIIPBIIIKO. XPOMOCOMBI

3.10

TpaHcOpT BElIECTB B KIETKE

H(PISHCI[GHTGJ’II)HOCTI) KIICTKH

4.1

OOmen BemecTB, WM MeTa0ONMM3M. AccUMIIIAIMS (TUTACTUYECKH OOMEH) U
TUCCUMHIIALIMS  (PHEpreTUYecKuid oOMEeH) — JBE CTOPOHBI EIUHOrO MpoIriecca
Merabonm3ma. Tumbl oOMeHa BemecTB: aBTOTPO(HBIM W TeTepoTpodHbIi. Poib
(dbepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHHH SHEPTUU B KIETKE

4.2

®dortocunte3. CmeroBas u TeMHOBas (a3el (GoTocwHTe3a. Peaknmm (doTocuHTE3A.
OddextuBHOCTh (PoTOCHHTE3a. 3HaueHWe (OTOCUHTE3a IS JKU3HU Ha 3emIie.
Bnusnue ycnoBuil cpensl Ha  (OTOCHMHTE3 M CHOCOOBI  TOBBIINIEHHS — €r0
MPOIYKTHBHOCTH Y KYIbTYPHBIX PACTCHHIA.

XeMOCHHTEe3. XEeMOCUHTE3Upylolre OakTepun. 3HaUeHHEe XEMOCHHTE3a JIJIs )KU3HU Ha
3emuiie

4.3

DHepreTudyeckuii oOMeH B KIeTke. PaciiermieHue BeIIeCTB, BBIACICHUE U
aKKyMYJIHPOBaHUE DHEPTUU B KIIETKE. DTarbl YHEPreTHUECKOro oOMeHa. [ uKomms.
BpO)KeHI/Ie n €ro BHIHI. KI/ICJ'IOpOI[HOG OKHUCJICHHUC, WU KICTOYHOC AObIXaHUC.
O} heKTUBHOCTh YPHEPTETHIECKOTO 0OMEHA

4.4

Peaknun marpuunoro cunTe3a. ['eHermueckass mHpopmanusa u JIHK. Peammzarus
IeHEeTHYeCKO uHpopManuu B KiIETKe. [ eHeTWdeckuili KOJ U €ero CBOMCTBA.
Tpanckpunuus — wmatpuunbiii cuHTe3 PHK. Tpancnsuus — OwuocuHTe3 Oenka.
KoaupoBanue amuHokucaoT. Ponb pubocom B OnocuHTe3e Oenka

4.5

Hexnerounsie ¢opmbl xu3HU — BUpychl. Hcropusi otkpeitus Bupycos (.M.
NBanoBckuii). OCOOCHHOCTH  CTPOCHHMSI U JKU3HEACATCIBHOCTH  BHUPYCOB.
bakrepuodaru. bonesnu pacreHuil, ;KUBOTHBIX U YeNIOBEKA, BBHI3bIBAEMbIC BUPYCAMHU.
Bupyc ummynoneduiura yenoseka (BUY) — BozOymaurens CIINa. Ilpodrmaktuka
pacrpocTpaHeHHsI BUPYCHBIX 3a00JIeBaHHA

Pasmuoxenue u WHIUBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

Knerounsnii muki, wiM KU3HEHHBIM HUKI KiaeTku. MHTepdaza m murtos. [lpormeccs,
npoTekaromue B uHTepdasze. Permmmkamms — peaknus MatpuuHoro cunreza JIHK.
Crpoenue XpomMocoM. XpPOMOCOMHBIM HabOp — KapuoTuil. JIWIUIOWTHBIA U
TarIOuAHBIA  XpOMOCOMHBIE HaOOphl. XpoMaTuabl. LluTonornyeckue OCHOBBI
Pa3MHOKEHHUS U UH/IUBUIYaIbHOTO PA3BUTHS OPIaHU3MOB.

Henenne knetkn — MuTo3. Cranguu murtosa. [Ipouecchl, mpoucxoasiiyue Ha pa3HbIX
CTaAMSIX MUTO3a. BuoIOrnyeckuii CMbICII MUTO3a

52

@®opMbI  pa3MHOXEHHS OpPraHM3MOB: Oecrojoe ¥ IOoJIoBoe. Buabl Gecronoro
Pa3MHOXKCHUS: ACIICHUEC HaaABOC, IIOYKOBAaHUEC OOHO- n MHOTI'OKJICTOYHBIX,
CTIIOpooOpa3oBaHUe, BEreTaTHBHOE pa3MHOXEHHE. VICKYCCTBEHHOE KIIOHHPOBaHUE
OpraHnu3mMoB, €ro 3Ha4YCHUC JJIA CCIICKIITUN
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[TonoBoe pa3MHOKEHUE, €T0 OTJIMYHUS OT OECTIOIOTO.
Meiio3. Ctaguu meito3a. [Ipoueccsl, nmpoucxoasiye Ha craausx menosa. [loBenenne
xpoMocoM B meio3e. Kpoccunrosep. buonornueckuii cMpICa ¥ 3HaUEHUE MeH03a

5.4

'amerorenes — mporecc 0Opa30BaHUS TIOJOBBIX KJIETOK Yy JKUBOTHBIX. llojoBbie
JKeJe3bl: CEeMEHHUKHN U ssndHukd. OOpa3oBaHHE W Pa3BUTHE TMOJIOBBIX KJIETOK — raMeT
(ciepmaTo3ouy, SUIEKIETKA) — crepMaroreHe3 u ooreHe3. OCOOCHHOCTH CTPOEHUS
SIMIEKJIETOK U criepMaTto30ua0B. OmmogorBopeHue. [laprenorenes

5.5

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). DMOpPHUOHAIBLHOE pa3BUTHE (AMOpPHOTEHE3).
Otanbl 3MOPUOHATBHOTO Pa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: JpoOJeHue,
racTpyJsnus, OpPTaHOTCHE3. [MocTamOpHoHaBEHOE pa3BUTHE. Tumbt
NOCTAMOPHOHAIBHOTO PA3BUTHUS: MPsAMOE, HEmpsiMoe (IMYMHOYHOE). BrusHue cpembl
Ha pa3BUTHE OPTraHU3MOB; (aKTOPHI, CIIOCOOHBIEC BBI3BIBATH BPOXKIEHHBIE YPOICTBA.




Poct u Pa3sBUTHUC paCTeHHﬁ. OxTorecues IBCTKOBOI'o pacTCHUsA: CTPOCHUC CCMCHH,
CTauu pa3BUTUIA

HaCJ'IeI[CTBeHHOCTB 1 USMCHYUBOCTHb OPIraHU3MOB

6.1

[Ipenmer u 3agaum reHeTuku. VcTopusi pa3BUTHS T€HETUKHU. BKiiam poCCHUUCKUX M
3apyOeKHBIX YUEHBIX B pa3BUTHE T€HETHKH. MeTO/Ibl TeHETUKH (THOPHI0IOTHUECKUH,
UTOT€HETHYECKUM, MOJIEKYJIIPHO-TeHeTHUYeCKHi1). OCHOBHBIE T'€HETHYECKHE TTOHATHUS.
I'eneruyeckas CHUMBOJIMKA, UCIIOJIb3yCMasd B CXEMax CerH_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH  HACJIEIOBAaHUS IPU3HAKOB, ycTaHOBIEHHble [. Menzaenem.
MonorubpuaHoe cKpenuBanue. 3aK0H €IMHO00pas3usi THOPHUIOB MIEPBOTO MOKOJICHHUS.
[IpaBmwiio AOMUHUpPOBaHMA. 3aKOH pacCIICIJIEHUS NIpPU3HAKOB. ['MIore3a YHUCTOTHI
ramet. [losTHOE ¥ HEMoJTHOE TOMHHHUPOBAHUE.

JluruOpumHoe CKpelmMBaHWe. 3aKOH HE3aBUCUMOTO HACIICOBAHHS IPU3HAKOB.
[luTOoreHeTHYECKNEe OCHOBBI  JAWTHOPHIHOTO  CKpEIIMBaHUS.  AHaIH3HpYHOIIEe
CKpCHIMBAaHHC. Wcnonb3oBanue AHAIU3UPYIOLICTO CKPCHIMBAHUA IJId OHNPCACIICHUA
reHoTuna ocodu

6.3

CueruieHHOe HacienoBaHue Tmpu3HakKoB. PabGora T. Moprana 1o CIETUICHHOMY
HaCJICAOBAHUIKO TI'CHOB. HapymeHHe CHCIIJICHUA T'€CHOB B pe?)y.]IBTaTe KpOCCI/IHI‘OBepa.
XpOMOCOMHast TEOPHS HACIEACTBEHHOCTH. | eHETHYECKHEe KapThI.

I'enetnka mona. XpoMOCOMHOE OIpeAelieHHe TMojia. AYTOCOMBI U  IOJIOBBIE
XpOMOCOMBI. ['oMOramMeTHble U TreTeporaMeTHble opraHu3Mbl. HacnmemoBanue
HpI/IBHaKOB, CIICIIJICHHBIX C ITOJIOM

6.4

N3menunBOoCTh. Buapl M3MEHYMBOCTH: HEHACIEICTBEHHAas M HacleICTBeHHas. Poib
cpeabl B HEHACJEICTBEHHONM HW3MEHUYMBOCTH. XapaKTEpUCTHKA MOAM(DUKALMOHHON
W3MEHUYMBOCTU. BapuanuoHHBIA psj W BapuanvoHHas kpuBas. Hopma peakummn
npusHaka. KonudecTBeHHbIE M Kaue€CTBEHHBbIE MPU3HAKA W HUX HOpPMaA pPEaKLUH.
CaoiicTBa MOTU(PUKAIIMOHHON N3MEHUNBOCTH

6.5

HacnencrBennasi, wiaM  TeHOTHUOMYECKas,  M3MeHYMBOCTh.  KoMOuHaTHBHas
M3MEHYMBOCTh. Meiio3 U MoJI0BOi mpoliecc — 0CHOBa KOMOWHATUBHON M3MEHYHUBOCTH.
MytarmonHass u3MeHUMBOCTh. Kiaccudukanus MyTanuid: TEHHbIE XPOMOCOMHBIE,
reHomMHble. Yacrora W mnpuuuMHBl MyTauuid. MyrtareHHsle  (QakTOpbl. 3aKOH
FOMOJIOTHYECKUX PSAOB B HaclencTBeHHOM n3MenunBoctd H.M. BaBuiioBa

6.6

I'eneruka yenoBeka. Kapuorun yenoBeka. OCHOBHBIE METOJIbl T€HETHUKH YEJIOBEKA:
reHealoTHYeCKUi, OJIM3HEIIOBBIH, IIUTOTCHETUYECKUI, OHMOXMMUYCCKHIA,
MOJIEKYJIApHO-TeHeTHYeCKUi. COBpEMEHHOE ONpEeIeHNe N'eHOTUMNA: MTOJTHOTEHOMHOE
CEKBCHHPOBAHUE, TIE€HOTUIIMPOBaHUE, B TOM uucie ¢ nomouipto [II[P-ananu3a.
HacnencrBennbsle  3a0oyieBaHus — 4eOBEKa: TeHHBIE  0o0je3HHM, OOJIie3HH C
HACJIEJICTBEHHOW MPeIpacioIOKEHHOCThI0, XpOMOCOMHBIEe 00se3Hu. ComMaTuyeckue u
reHepaTHBHBIE MyTanuu. [IpuHIMIBI 3710pOoBOro o0pa3a >KU3HU, JAHATHOCTUKH,
npoMIaKTUKA M JICUCHHs TeHETUYeCKUX Oone3Heidl. Menuko-reHeTH4ecKoe
KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUIIMHCKON T€HETUKH B MPEIOTBPAILICHUHN U JICUCHUHN
TCHETHYECKHUX 3a00JIeBaHUI YeI0BEKa

Cenexius opraan3MoB. OCHOBBI OMOTEXHOJIOTUU

7.1

Cenekiusi Kak Hayka W IpouLecc. 3apOoXxIACHUE CEICKUMH M JOMECTHKAIus. YUeHue
H.N. BaBuioBa o meHTpax MPOUCXOXKACHHUS U MHOTOOOpa3usl KyIbTypHBIX PAaCTCHHM.
L{eHTpbI MPOUCXOXKIEHUS JOMAIIHUX XUBOTHBIX. COpT, mopoja, TaMmm

7.2

CoBpeMeHHbBIE METO/IBI CeNEeKIMU. MacCOBBIM M MHANBUYATbHBIN OTOOPHI B CEJICKITUN
pacTeHUd W KUBOTHBIX. OlLieHKa 3KcTephepa. BIM3KOpOACTBEHHOE CKpeIIMBaHUE —
nHOpuauHT. Yncrtas muans. CKpelumBaHue YUCThIX TUHUN. ['eTepo3nc, nuim rudpuHas
cuna. HepoactBenHoe ckpeniuBanue — ayropuaunr. OtaanéHnas rudpuausanus u eé
ycriexd. VICKyCCTBEHHBIM MyTareHe3 U IMOJy4YeHUE MOJUILUIONIOB. JlocTHkeHus
CEJICKIIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB

7.3

buorexHonorus kak oTpacib Npou3BOJACTBA. ['€HHas MHXKEHepus. DTambl CO3JaHUS




pexomOunantHo JIHK u TpaHcrenneix opranusmoB. KiietouHass uWHXeHepus.
Knerounsie kynbTypbl. MUKPOKIOHAIBHOE pa3MHOKEHUE pacTeHuid. KioHupoBaHue
BBICOKOIIPOJYKTUBHBIX ~ CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJIOTUUECKUE U
studeckue nmpobaemel. MO — reneTnueckn MOIUDHUIIMPOBAHHBIC OPTaHU3MBI

11 KITACC

Kon

ITpoBepsieMblii 3JIEMEHT COEPKAHUS

DBOIIOIMOHHAS OMOIOTHS

1.1

DBOJIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CeugerenbcTBa 3Bostonnu. [laneoHTONOrHYECKHE: IMOCIEI0BATEILHOCTh MOSBICHHS
BUJIOB B NAJCOHTOJIOTMYECKON JICTOMMCH, Tepexoanbie Gopmel. bruoreorpaduyeckue:
CXOJCTBO W paznuuue ¢ayH U (IOp MaTEpPUKOB M OCTPOBOB. DMOPHOIOTMYECKHE:
CXOJACTBA W PAa3MU4YUs SMOPHOHOB pa3HBIX BHIOB MMO3BOHOYHBIX. CpaBHHUTENBHO-
aHATOMHMYECKHE: TOMOJIOTHYHBIC, aHATOTMYHbIE, PYAMMEHTApHbIE OPraHbl, aTaBU3MBI.
MomnekynsipHO-ONOXMMHUYECKHE:  CXOJACTBO  MEXAHHW3MOB  HACIEACTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTeH Y BCEX OPTaHU3MOB

1.2

OpomtonmonHas Teopuss Y. JlapBuna. Ilpeanoceuiku BO3HMKHOBEHMsI JapBHHHM3MA.
JIBIKYILIIE CHJIBl ABOJIOLUM BHIOB MO JlapBUHY (M30BITOYHOE pPa3MHOMKEHHE IPH
OTPaHUYEHHOCTH  PECypCcoB,  HEOIlpenaenéHHass  W3MEHYMBOCTh, Oopbba  3a
CYIIIECTBOBAHME, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Teopust dBomoruu  (CTD) u  OcHOBHblE €€  TOJIOKEHUS.
MuxposBontouus. [lonynsuus kak eqMHULIA BUAA U SBOJTIOLUU

1.4

JIBroxymue cuitbl ((pakTopsl) BOIIOIMU BUIOB B IPUPOe. MyTallMOHHBIN TIpoliece 1
KOMOMHATHBHAsA U3MEHUUBOCTH. [lonynsuonHble BOIHBI U apel¢ reHoB. M3omsamus u
murpamus. EcrecTBeHHBIM 0TOOp — HampaBisoOmuid ¢GakTop HBoionud. Dopmbl
€CTECTBEHHOT'0 0TOODA.

[IpucnocoOneHHOCT, ~ OpraHU3MOB  Kak  pe3yiapTaT  dBoiouuu.  [Ipumepsr
MPUCTIOCOOTICHUN Yy OPraHu3MOB. ApoMopd0O3bl U WIAH0AAATI TAIIUH.

Bun u BumoobOpazoanme. Kputepun Buma. OcHOBHBIC (HOPMBI BHA000pa30BAHUS:
reorpaguueckoe, 3K0JIOrHUECKOe

1.5

MaxkposBosrorust. @opMbl 3BONIONMU: (pueTHdecKas, JUBEpreHTHas, KOHBEPreHTHas,
napaiensHas. HeoGpatumocTs 3Bomonuu

Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 3eMIIe

2.1

JloHayuyHble  TPEACTABICHUS O  3apOKACHUM JKU3HU. HaydHble  THIOTE3bI
BO3HHUKHOBEHHUS KU3HU Ha 3emiie: aOMOTreHe3 W MaHCIepMus. XUMUYecKasi SBOTIOIHSI.
DKCMEPUMEHTAIIBHOE TOATBEPKICHUE XUMHYECKOW HBOMIONMU. HawanbHble 3Tamnbl
ouonornyeckoii sBomormu. ['mnoreza PHK-mupa. IlepBeie KIETKHM M MX HBOJIOLMSL.
DopMUPOBAHUE OCHOBHBIX I'PYII KUBBIX OPTAHU3MOB

2.2

Pazputne xu3Hum Ha 3emisie mo 3pam U nepuoaaMm. Karapxeil. Apxeickas u
npoTepo3oiickas 3pbl. [laneo3oiickas spa u e€ nepuosl: KeMOPUNHCKUHN, OPOBUKCKUH,
CUJTyPUICKUH, JEBOHCKUH, KaMEHHOYTOJbHBIA, MEpMCKUM. Me3o3oiickas spa u e€
TEPUOJIbI: TPUACOBBIN, FOPCKUM, METOBO.

KaiiHo30lickass 3pa U €€ mepuoabl: NaJCOT€HOBBIM, HEOTE€HOBBIN, aHTPOIOIEHOBBIN.
XapakTepucTrKa KJIuMaTa UM IeoJIOTHYECKUX MporeccoB. OCHOBHBIE 3TaIlbl HBOJIIOLUN
pPacTUTENILHOTO W KHBOTHOTO MHUpa. ApoMop}o3bl y pacTeHUH U >KUBOTHBIX.
[TosiBeHne, pacBET U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB

23

Cucrema  OpraHM4ecKOro MHpa Kak  OTpakeHue  3BOJIOIUU. OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB

24

OBonronusl yenoBeka. AHTpPONOJIOrus Kak Hayka. Pa3BuTue mpeacraBieHUl o
MIPOUCXOXKACHUM YeaoBeka. MeToabl n3ydeHus: anTpororesesa. CxoacTBa U pazanyus
4eJI0BEKA U )KUBOTHBIX. CHCTEMATUUECKOE MOJIOKEHUE YEIOBEKA.




JBmwxyue cuibl (pakTopsl) aHTpororeHesa. HaciencTBeHHas HM3MEHYMBOCTh U
eCTeCTBeHHBIH 0TOOp. OOIIEeCTBEHHBIM 00pa3 >KU3HU, M3TOTOBJIECHUE OPYIUNA TpyHa,
MBIIIJICHUC, PCUb

2.5

OCHOBHBIG CTaauu U BCTBHU 3BOJJIOIIMH YCIIOBCKA: aBCTpaJIOHI/ITeKI/I, I’IG.]IOBGK yMeJIBII\/'I,
UYenosek npamoxoasamuii, YenoBek Heanaeptaibckuii, Uenoek pasymusiii. Haxonku
HCKOIIAEMBIX OCTaHKOB, BpPEMs CYIIECTBOBaHMA, 00JAaCTh PACHPOCTPAaHEHHs, OOBEM
TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUs

2.6

UYenoBeueckue packl. OCHOBHBIE OOJIBIIINE PaChl: €BPOIICOU THAS (€Bpa3uiicKas), HErpo-
aBcTpaJioniHas (IKBaTOpUAIbHAsH), MOHTOJIOMIHAS (a3MaTCKO-aMepUKaHCKas). UepTsl
MPUCTIOCOOJICHHOCTH MPEICTaBUTENIEH YEIOBEYECKUX PAC K YCIOBUSIM CYILIECTBOBAHUS.
EnuncTBo yenoBeueckux pac. Kpuruka pacuzma

OpranusMbl 1 OKpyKarolas cpeaa

3.1

DKOJIOTUA KakK HayKa. 321,[[3.‘-11/1 U pa3aciibl  3KOJIOTHUH. MeTOI[BI 3KOJOTHYCCKHUX
HCCIeAOBaHUM. DKOJIOTHYECKOe MHUpPOBO33peHne. Cpenbl OOWTaHUS OPraHU3MOB:
BOAHAasA, HA3CMHO-BO3AyIIIHAsA, TIOYBCHHA, BHYTPUOPIraHU3MCHHAA

3.2

Oxonoruueckue Gaktopsl. Kinaccudukaiuys sKom0rudeckux (GakTopoB: aOUOTHYECKUE,
OMOTHYECKHUE U aHTPOIIOTeHHBIE. JIeWCTBUE SKOIOTUYECKUX (haKTOPOB HA OPTaHU3MBbI

3.3

AOuotnueckue (HaKTOpB: CBET, TeMIIeparypa, BIAKHOCTh. DoToneproausM.
[TpucnocoOneHus opraHu3MoB K JeHCTBUIO abuoTHYecKux (hakTopoB. bruomorndeckue
PUTMBI

3.4

buotnueckne (¢dakrtopel. Bumbl OHOTHYECKMX B3aWMOJCWUCTBUN: KOHKYpEHITHS,
XMIIHUYECTBO,  MapasuTH3M,  MyTyalu3M, KOMMEHCAIU3M  (Haxj1eOHHUYEeCTBO,
KBapTHPAHTCTBO), aMEHCAIN3M, HEHTpann3M. 3HaueHue OMOTUYECKUX B3aUMOACHCTBUI
IUIs CYIIECTBOBAHUS OPIaHU3MOB B IPUPOJIHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHE XapaKTEepUCTUKH monyisuuu. OCHOBHBIE MMOKa3aTead MOMYJISALHNU:
YUCJIEHHOCTb, IJIOTHOCTh, POXK/1a€MOCTh, CMEPTHOCTb, IPUPOCT, MUTpaLusl. JJuHaMuka
YHCJIEHHOCTH MOMYJISIIUY U €€ PeryJsiius

Coo0011ecTBa U DKOJIOTHUECKUE CUCTEMBI

CoobmectBo  opranu3mMoB — OuoneHo3. CTpykTypbl OHOLIEHO3a:  BHIOBasd,
MPOCTpaHCTBeHHAs, Tpoduueckas (numeBasi). Buapl-nomuHaHThl. CBsI3M B OMOIIEHO3€E

4.2

DKoJlorHYeckue cucteMbl (dKocucteMbl). [loHsTHE 00 SKOCHCTEMe M OHOTeOoIeHO3e.
cDyHKI_II/IOHa..HbHI:.IG KOMITOHCHTBI 3KOCUCTCMBIL: IMPOAYLICHTBI, KOHCYMCHTbBI, pCAYLICHTHI.
KpyroBopor BemecTB W TMOTOK JHEPrHU B 3KOcHCTeMe. Tpoduueckue (MHUIICBBIC)
YPOBHH 3KOCUCTCMBI. HI/IH_IGBBIG oernm u CCTu. OCHOBHBIE IIOKA3aTEIU JKOCUCTEMBIL:
ouomMacca, NPOAYKLUHA. OKOJOTMYECKHWE MUPAMHIbI: MPOAYKIHH, YHUCICHHOCTH,
onomaccel. CBOWMCTBAa OIKOCHUCTEM: YCTOMYMBOCTh, CaMOPETYJISIMS, pa3BUTHE.
Cykueccust

4.3

[Ipupongubie 3KOCUCTEMBI. DKOCUCTEMBI 03€p M pPEK. DKOCHCTEMa XBOWHOIO WU
HIUPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMEBI. Y pOOodKOocHucTeMbl. bruonornyeckoe u
X03SICTBEHHOE 3HAUEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue  kak  ¢dakTop  ycroWumBoctH  dkocucteM.  CoxpaHeHue
OMOJIOTMYECKOTO pa3HooOpa3us Ha 3emIie

4.4

VYuenue B.U. Bepuazackoro o 6uocdepe. I'panunbl, coctaB u CTpyKTypa Ouocepsbl.
Kusoe BemectBo u ero ¢yHkuuu. OcoOeHHOCTH Ounocdepbl Kak TIIOOATBHOU
sKocucTeMbl. [lMHaMu4eckoe paBHOBecue U oOpaTHas cBs3b B Ouochepe. KpyroBopotsr
BEIIECTB M OWOTCOXMMHUYECKHUE LMKl 3JIEMEHTOB (yryiepoaa, a3oTa). 30HAJIBHOCTh
ounoctepsl. OCHOBHBIE OMOMBI CYIITU

4.5

YenoeuectBO B Oumocdepe 3emian. AHTpONOreHHbIE HU3MEHEHHUss B Ouocdepe.
['moGanbpHBIE SKOTOTUYECKHE POOIICMBI.

OcHOBa palMOHAILHOTO YIPABJICHUS MPUPOIHBIMU PECYpPCaMH U UX HCIIOJIb30BaHUE.
JlocTr)KkeH s OMOJIOTHH M OXpaHa IMIPUPOIbI
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IIposepsiembie Ha EI'D no 6mosiornu TpeGOBaHusA K pe3yJibTaTaM OCBOCHUS OCHOBHOM

o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus

Kon
poBepsieMor
0 TpeboBaHUs

[TpoBepsiembie TpeOOBaHUS K TPEIMETHBIM Pe3yabTaTaM OCBOCHHSI OCHOBHOM
00pa30BaTeNbHON MPOTrPaMMBI CPEHETO 00IIero 00pa3oBaHus

1

ChopMupoBaHHOCTh 3HAHWUH O MECTE M POJIM OMOJIOTUH B CUCTEME €CTECTBEHHBIX
HayK, B (OPMHPOBAHWUU COBPEMEHHOW €CTECTBCHHOHAYYHOW KapTHUHBI MHUpa, B
IMMO3HAHWHU 3aKOHOB NPUPOALI U PCHICHUH ) KU3HCHHO BAKHBIX COINUAJIBHO-OTUYCCKUX,
YKOHOMUYECKUX, JKOJOTHYECKMX TMPOOJIEM dYelOBEYeCTBa, a TaKKe B PEIICHUU
BOIPOCOB PAIMOHAIILHOTO MPHUPOJOINOIB30BaHMSA, B (POPMHPOBAHUU IIEHHOCTHOTO
OTHONICHUS K TIPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAJIE POCCHICKUX U 3apyOEKHBIX
YYEHBIX - OMOJIOTOB B pa3BUTHE OMOJIOTHH

Brnanenune cucremoil 3HaHUKW 00 OCHOBHBIX METOJAaX HAyYHOTO ITO3HAHMS,
I/ICHO.HB?)yeMBIX B 6I/IOJIOI‘I/I‘IGCKI/IX HCCICAOBAHUAX XXHUBBIX O6’beKTOB U 3KOCUCTCM
(omucanue, W3MEpeHHE, NPOBEIACHHE HAOMIONEHUN); CMocoOaMH BBHISBICHHS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUN B IIPUPOJIE.

YMeHHe BBIIBUTATh THIOTE3bI, MPOBEPATh MX SKCIEPUMEHTAIBHBIMH CPEICTBAMH,
dbopMynupys 1[eTb HWCCICIOBAHMS, AHATU3UPOBATH IONYYCHHBIC pE3yJIbTaThl M
JeJaTh BbIBOJIbI.

BrisiBIeHHE 3aBUCHMOCTH MEXIY HCCIEIYEMBIMH BEIUYMHAMHU, OOBICHCHHE
MOJIYYCHHBIX PE3YJIbTAaTOB M  (OPMYIHPOBAHHE BBIBOJIOB C HCIIOJIH30BAHHEM
Hay4YHBIX MOHSATUNA, TEOPUHN U 3aKOHOB

YMeHne BIaAeTh CHUCTEMOM OWOJOTHYECKHMX 3HAHWH, KOTOpas BKIIOYACT:
OCHOBOIOJIAraone OMOJI0rHYecKre TePMUHBI U MOHATUS (KHU3Hb, KJIETKa, TKaHb,
OpraH, OpTaHu3M, BUJ, MOMYJSIHUs, SKOCUCTeMa, OUOIIeHO3, Ouocdepa; MeTadonu3Mm,
roMeocTa3, KJICTOYHBIH  HWMMYHHTET, OHOCHHTE3 Oenka, OWOMOIUMEpHI,
JUCKPETHOCTh,  CAMOPETYJSALMUsA, CaMOBOCIIPOM3BEACHUE,  HACIEACTBEHHOCTD,
M3MEHYUBOCTb, YHEPrO3aBUCUMOCTh, POCT U Pa3BUTHE);

O6uonornyeckue Teopun: kierounas reopus T. [lIBanna, M. llneiinena, P. Bupxosa;
KJIOHAJIbHO-CEIEKTUBHOro uMMyHutera 1. Opnux, .M. Me4ynukoBa, XpoMocOMHas
Teopusa HacieAcTBeHHOCTH T. MopraHa, 3akoH 3apojsiinieBoro cxonacrsa K. bapa,
sBoMtOLIMOHHAs Teopus Y. JlapBMHA, CUHTETHYECKas TEOpHUs 3BOJIOLUU, TEOPHUS
antpororene3a Y. Jlapsuna; teopust 6uoreouneno3a B.H. CykaueBa; yuenune H.U.
BaBunoBa 0 1neHTpax MHOrooOpasus M HPOUCXOXKACHUS KYJIbTYpHBIX PpacTEHHI,
yuenue A.H. CeBepmoBa 0 NyTAX M HampaBiIEHUSX 3BOJIIOLIMH, ydeHue B.H.
Bepnazckoro - o 6uocdepe); 3akoHbI (eIMHOOOPa3Usi TOTOMKOB MIEPBOTO OKOJICHHUS,
pacuieruieHusl NPU3HAKOB, HE3aBHUCHUMOTO HacliefoBaHUsA INpu3HakoB I'. MeHnens;
CLUEIJICHHOTO HACJIEOBaHUs NPU3HAKOB M HAPYIICHMsS CLEIUIeHHs TeHoB T.
MopraHa; TroMOJIOTMYECKUX pAIOB B HACJIEICTBEHHOW wu3MeHuuBocTH H.U.
Basuiosa; renerndeckoro pasHoBecus Jx. Xapau u B. BaiinGepra; 3apoablmieBoro
cxozactBa K. bapa; 6uorenernueckuii 3akon 3. ['ekkens, ®@. Mrosiepa),

NPUHIUIBI (YUCTOTHI FTaMET, KOMIUIEMEHTapHOCTH);

npaBuia (MuaIMyMa 1O, JInOuxa, SKOIOTHYECKOW MUpaMHUJIbl Yrces, OMOMacChl U
SHEPTHH);

runote3sl (koauepsatHoil A.M. Omapuna, nepBuunoro Oymeona JIx. XomjeiiHa,
mukpochep C. Doxkca, pudosuma T. Yek)

YmMmenne peuiaTth IMMOUCKOBBIC 6HOJ’IOI‘I/I‘IGCKI/IG 3aa4yv, BbIABJIATH MPUYUHHO-
CJICACTBCHHBIC CBA3W MCKAY HCCICAYCMbIMU 6HOHOI‘I/I‘IGCKI/IMI/I OG’beKTaMI/I,
IpoIecCaMy | SIBIICHUSIMH; JI€TaTh BBIBOJBI M IPOTHO3BI HA OCHOBAHHH ITOJTyYSHHBIX
pEe3yIbTaTOB;

COCTAaBJIATb TCHOTUITMYCCKUEC CXCMbI CKPCIIUBAHUA IJI PA3HBIX TUIIOB HACJICAOBaHUA




MPU3HAKOB Y OPraHU3MOB, COCTaBIISITH CXEMbI MEPEHOCAa BEIIECTB M SHEPIUH B
’KOCUCTEeMax (L€ MUTaHUs, TUIIEBbIE CETH)

VYMeHue yCTaHaBIMBATh B3aUMOCBSI3M MEXKIY CTPOGHHEM U (QYHKIHSIMU:
OpPraHOMJIOB, KJIETOK Pa3HbIX TKaHEW, OpraHaMHu U CHUCTEMaMU OPTaHOB y pacTEeHUi,
KMBOTHBIX M YeJIOBEKAa; MEXIY dTarnmaMu OOMEHa BEIIEeCTB; 3TalaMH KIETOYHOTO
[IMKJIAa W JKA3HEHHBIX LUKJIOB OPraHW3MOB; 3TalaM{d 3MOPHOHAIBHOTO Pa3BHUTHS;
TeHOTHIIOM U (peHoTumnoM, peHorunom u akropamu cpeabl OOUTaHUS; TPOLIECCAMH
9BOJIOIMM; JABIKYIIMMHU CHJIAMH aHTPOIIOTEHe3a; KOMIIOHEHTaMHU pPa3JInYHbIX
HKOCHUCTEM U MPUCTIOCOOICHUSIMHU K HUM OPTaHU3MOB

YMeH#He BBIICIATh CYIIECTBEHHBIE TPHU3HAKY:

CTPOCHHUS BHPYCOB, KIETOK MPOKAPUOT ¥ DIYKAPUOT, OJHOKJIECTOYHBIX H
MHOTOKJICTOYHBIX OPTaHW3MOB, BHJIOB, OHMOTEOIIEHO30B, YKOCHCTEM U OHOChepHI;
CTPOCHUSI OPTaHOB U CHUCTEM OPraHOB PACcTEHHil, )KUBOTHBIX, YEJIOBEKA; IMPOIIECCOB
KU3ZHEJEATEIIbHOCTH, TMPOTEKAOIIMX B OpPraHM3MaxX pACTCHWi, JKUBOTHBIX U
YelioBeKa;  OMONOTMYECKUX  MpoIeccoB: oOMeHa  BemecTB  (MeTaboiIm3Mm),
uHpopManuu W TpeBpalleHUs  dHEPruu, OpOoKeHHs, aBTOTPOHOTO H
reTepoTpoHOro TUMOB MUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
raMeTorene3a, SMOpHOTeHe3a, IOCTIMOPHOHAIBLHOTO PAa3BUTHS, Pa3MHOXKCHUS,
WH/IMBUIYAIbHOTO Ppa3BUTHUS OpraHu3Ma (OHTOTreHe3a), B3aMMOJICHCTBUS TEHOB,
reTepo3nca; NEHCTBUH MCKYCCTBEHHOTO 0TOOPA, CTA0MIN3UPYIOIIETO, TBUKYIIETO H
pPa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa; auIONaTPUYECKOTO W CHUMIIATPUUYECKOTO
BU000pa30BaHUs; BIUSHUS JBUKYIIAX CHJI ABOJIONUN Ha TeHO(OHI MOy,
NPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpelie OOWTaHWs, YepeJOBaHUS HAIpaBICHHUH
ABOJTIOIUH; KPYTOBOPOTA BEUIECTB U MIOTOKA YHEPTUU B IKOCUCTEMAX

ChopMupoBaHHOCTH YMEHUS BBIIIENATH CYINIECTBEHHBIC NMPU3HAKU BUPYCOB, KIETOK
POKApHUOT W 3YKAPUOT; OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB,
OMOTeOleHO30B M DKOCHCTEM; OCOOCHHOCTH IIPOLIECCOB OOMEHa BEIIECTB U
NPEBpAICHHS SHEPTHH B KIETKE, (DOTOCHMHTE3a, TUNIACTHYECKOTO U SHEPTreTHUECKOTO
oOMEHa, XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJIOTBOPCHUS, pa3BUTUS H
pa3MHOXEHUS, WHAWBUAYAILHOTO Pa3BUTHs OpraHu3Ma (OHTOreHesa), OOprObI 3a
CYIIIECTBOBaHME, E€CTECTBEHHOT0 OTOOpa, BHUI000pa30BaHUs, MPHCIOCOOICHHOCTH
OpPTraHU3MOB K Cpejie OOMTaHUs, BIUSHUS KOMIIOHEHTOB SKOCHCTEM, aHTPOITOTEHHBIX
U3MEHEHHH B OJKOCHCTEMaX CBOEH MECTHOCTH, KpPYroBOpOoTa BEIIECTB U
MIPEBpAILCHHS DHEPTUHU B Onocdepe

YMeHue  UCronb30BaTh  COOTBETCTBYIOIIME  apryMEHThI,  OHOJOTHYECKYIO
TEPMHHOJIOTHIO ¥ CUMBOJUKY MJIs JOKA3aTelbCTBA POJICTBA OPTaHU3MOB PA3HBIX
CUCTEeMATUUYECKUX TPYII; B3aUMOCBSI3M OPTaHW3MOB M CPEIbl OOMTaHUS;, €AHMHCTBA
YeJIOBEYECKMX pac; HEOOXOJUMOCTH 3/I0pOBOrO 00pa3a JKHU3HHM, COXpaHEHHS
pazHooOpa3usi BHAOB M SKOCHUCTEM KaK YCIIOBUS COCYILECTBOBAHUSI MPUPOIBI U
YyeJloBeYeCcTBa

VYMeHne KpUTHYECKH OICHUBATh HH(GOpPMALUIO OHOJIOTHYECKOTO COJCPKAHUS;
UHTEPIPETHPOBATh ITUYECKUE ACIEKThl COBPEMEHHBIX HCCIIEJIOBAaHHA B OHMOJIOTHH,
MenuIuHe, OMOTEXHOJIOTUH; PacCMaTpUBaTh II00abHbIE YKOJIOTHYECKHE TPOOIIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOLICHUIO K HUM COOCTBEHHYIO TIO3ULIUIO




IIpuiaoxenne 12

ITepedeHnb 371eMeHTOB coepkaHusi, IpoBepsieMbIX Ha EI'D mo 6monorun

Kon

[IpoBepsieMbIil 2JIEMEHT COAEp)KaHUS

buonorusa xak HayKa. JKuBbIe cucTEMBI U HX HU3YUCHUC

1.1

CoBpemeHHas OMOJIOTHS - KOMIUIEKCHAs! HayKa. bruojornueckue Hayku U U3ydaeMble UMU
npo6iembl. DyHaaMeHTaNbHbIE, TPUKIAHBIE U MOMCKOBBIE HAayYHBIE HCCIEIOBAaHUS B
OHMOJIOTHH.

3HavyeHne Ouojorud B (POPMUPOBAHWUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [Ipodeccun, cpszaHHble ¢ Ouonorueil. 3HaueHUE OHONOTMHM B IMPAKTHYECKOU
NeSITeIbHOCTH 4YeJIOBeKa: MEIUIIMHE, CEIbCKOM XO3SICTBE, MPOMBIIUIEHHOCTH, OXpaHe
IIPUPOJIBI

1.2

JKuBbie cucteMsl Kak npeaMeT u3ydeHust Ononaoruu. CBONCTBA KHUBBIX CUCTEM: €HHCTBO
XUMHUYECKOTO COCTaBa, AUCKPETHOCTb U IEJIOCTHOCTh, CJIOKHOCTb U YMOPSIIOYEHHOCTD
CTPYKTYpbI, OTKpPBITOCTh, CaMOOPIraHM3aIUs, CaMOBOCIPOU3BEACHUE, Pa3/IPakUMOCTh,
M3MEHUYUBOCTb, POCT U pPa3BUTHE.

YpoBHU OpraHu3allid >KUBBIX CHCTEM: MOJEKYJISPHBIA, KIETOYHbIMA, TKAaHEBbIN,
OpTraHWU3MEHHBIM, TOMYJISIMOHHO-BUAOBOM, 53KOCHUCTEMHBIH (OMOT€OIEHOTUYECKHN ),
ouocdepnnpiid. [Iporecchl, mpoucxoasmue B KUBBIX cucTeMaxX. OCHOBHBIC TNPU3HAKU
xuBoro. JKu3Hp kak popMa CylieCTBOBaHHSI MaTEPUHI

1.3

Meroasl  Ouwosormueckoi  Hayku. HaOmronenue,  uw3MepeHue,  IKCIIEPUMEHT,
cucremaTtusanus, MeraaHanus. [loHsTHEe O 3aBUCMMON M HE3aBUCHMOW TMEPEMEHHOM.
IInanupoBanue skcnepumenta. IloctaHoBka u mposepka runore3. Hynesas rumoresa.
[TonsiTe BBIOOPKH W €€ TOCTOBEpHOCTh. Pa3Opoc B Omonormyeckux maHHBIX. OIeHKA
JIOCTOBEPHOCTH  TIOJYUYCHHBIX pe3yibTaToB. [IpUYMHBI HCKaXKEHUS Pe3yJbTaTOB
skcniepuMeHTa. [loHATHE CTaTHCTUYECKOTO TecTa

KneTka xak Onoioruyeckasi CicTeMa

2.1

Knerka - cTpyKTypHO-(DYHKIIMOHAIbHAS €MHUALA XKUBOTO. VICTOPHUS OTKPBITHS KIETKH.
Pabotet P. I'yka, A. JleBenryka. Knerounas teopust (T. LlIBann, M. Ilneiinen, P.
BupxoB). OCHOBHBIE MTOJI0OKEHHUSI COBPEMEHHOMN KJIETOYHON TEOPHUHU.

Mertoapl MOJIGKYJISPHONM H KJIETOYHOM OHOJIOTMH: MHKPOCKOMUs, Xpomatorpadmus,
a5eKTpoope3, METOJ MEUeHBIX aToOMOB, IudepeHIranIbHoe HEeHTPU(PYTUpOBaHUE,
KYJIbTUBUPOBAHHE KIIETOK

2.2

XHUMHUYECKUH COCTaB KJIETKU. Makpo-, MUKPO- U YIBTPaMUKPOAJIEMEHTHL. Bosia u ee posib
KaK pacTBOPUTENA, pearcHTa, y4acTue B CTPYKTYPUPOBaHUU KIIETKHU, TEIUIOPETYIIALUU.
MunepanbHbIe BEIIeCcTBa KIETKH, UX OHoJorndeckast posib. Poib KaTHOHOB U aHMOHOB B
KJIETKE.

buonornueckne momumepsl. benku. AMHHOKUCIOTHBIH cocTaB OenkoB. CTpPyKTypbl




OenxoBoi Mozekynbl. IlepBuuHas cTpykTypa Oeika, MenTHAHAS CBsI3b. Bropuunas,
TpeTWYHas,  YeTBEpTUYHAs  CTPyKTypbl.  JleHarypaumsa.  CBoiictBa  OEIKOB.
Krnaccudukanus 6enkoB. buonorunueckue GyHKIIMN OETKOB.

VYrneBonbl. MoHOcCaxapuibl, IUCaxapyabl, OJUTOCaxapuabl U Tonucaxapuabl. OOmuii
IUTaH CTPOCHUSA U (PU3MKO-XMMHUYECKHE CBOWMCTBA yriieBOoAOB. buonornueckue (yHKIUU
YTJIIEBOMIOB.

Jlumuael.  T'mapoduneHO-THapOodOOHBIE  cBoiicTBa.  Kitaccudpukamuss — TUIUAOB.
Tpurnunepuasl, Gochoaunuasl, BOCKH, cTepouibl. buonornyeckue GyHKIUM JTUMTHIOB.
OOmme cBoiicTBa OHMOJOTMYECKMX MEMOpaH - TEKy4ecTb, CHOCOOHOCTH K
CaMO3aMbIKaHHUIO, TOJIYIIPOHULIAEMOCTb.

Hyxneunosbie kucnotsl. IHK u PHK. Ctpoenune HykiienHOBBIX KucioT. HykieoTuasl.
[Mpunnun kommiementapuoctu. IlpaBuno Yapradda. Crpykrypa JHK - gBoitHas
ciupasib. Mecronaxoxaenue u ouonornueckue pynknuu JHK. Bugst PHK. @ynkuun
PHK B knertke.

Crpoenne Monekyinsl AT®. Makposprudeckue csizu B Mosiekyine AT®. buonoruueckue
¢byakumn  AT®. BoccraHoBIEeHHBIE TMEPEHOCUYMKH, WX (QYHKIIMA B  KIETKE.
Cexsenuponanue JIHK.

CrpykrypHast Ouosiorusi: OMoXuMuyecKkue U OMo(U3MUEeCKHe HMCCISNOBAHUS COCTaBa U
IPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKYJ
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Tunel KJIETOK: dyKapuoTHyecKass M mpokapuotudeckas. CTpyKTypHO-()yHKIIMOHAIbHbBIE
00pa3oBaHMS KIETKH.

CrpoeHue mpOKapUOTHYECKOW KiIeTku. KietoyHas crTeHka OakTepuii u  apxeil.
Oco0eHHOCTH CTPOCHUSI TeTepOTPO(HONU M aBTOTPOPHON MPOKAPUOTHUYECKUX KIIETOK.
MecTo 1 posib MPOKAPUOT B OMOIIEHO3AX.

Crpoenue u GyHKIIMOHUPOBAHUE FYKAPUOTHIECKOM KileTkH. [Tma3zmarnueckas memOpaHa
(mnazmanemma). CTpyKTypa IUIa3MaTHUecKOW MeMOpaHbl. TpaHCHOpT BemecTB yepes
MJIa3MaTHYeCKyl0 MeMmOpaHy: TmaccuBHbIA (muddysus, obneruyenHas auddysus),
AKTUBHBIA (TIEPBUYHBIA M BTOPUYHBIA aKTHUBHBIN TpaHcnopt). [lomynmpoHuiiaeMocTs
MeMmOpanbl. PaboTta HaTpuii-kamueBoro Hacoca. DHIOLMTO3: MUHOLUTO3, (arouuTos.
Ox3ouuto3. Knerounas crenka. CTpykTypa U (QyHKIMHM KJIETOYHOM CTEHKHU PACTEHHIA,
rpuboB.

Hurommazma. Luto3zonb. Lutockener. JIBuxeHune uutomiazMbl. OpraHouwabl KIETKH.
OpHoMeMOpaHHBIE OpPTaHOWABl KIETKH: 3HjomnazMarudeckas ceth (DIIC), ammapar
lonbmky, JIM30COMBI, MX CTpOeHHE M (QYHKIMU. B3auMOCBs3b 0OJIHOMEMOpPaHHBIX
opraHouioB kietku. CTpoeHue TIpaHylIsIpHOro peTukyiayma. CHHTE3 pPacTBOPUMBIX
6enkxoB. CHHTE3 KJIETOYHBIX MeMOpaH. [naakuil (arpaHyisipHbIi) 3HIOIUIA3MATHYECKUN
petukynym. CekperopHast GyHKIHs anmapaTta ['onbmxu. TpaHCIOPT BEmIECTB B KIIETKE.
Bakyonu pacturenbHbix kineTok. Knetounstii cok. Typrop.

[TomryaBTOHOMHBIE OPTAaHOUIBI KJIETKU: MUTOXOHIPHH, TTACTHIBL.

Crpoenre U QpyHKIMH MUTOXOHJpHM W TutacTui. [lepBuuHbIe, BTOpUYHBIE U CIIOKHBIE
IacTUBI POTOCUHTEIUPYIOUINX IYKAPUOT. XITOPOTIACTHI, XPOMOTLIACTHI, JIEHKOILIACTHI
BBICILIUX PACTCHHIA.

HememOpanusie opranouisl kietku CtpoeHne U pyHKIIMH HeMEMOPaHHBIX OPraHOUIOB
KkieTku. Pubocombl. MukpodunameHTbl. MBIIeUHbIE  KJIETKA. MUKPOTPYOOUKH.
Krnerounsnii nentp. CTpoeHHE W ABMKEHHUE KTYTHUKOB M peCHUYEK. MUKpPOTPYyOOUKH
uuToria3Mel. LleHTpuos.

SAnpo. Obonouka sapa, XpOMaTHH, KapUOILIa3Ma, SIIPBIIIKYA, UX CTPOCHHE M (DYHKIIUU.
Anepupiii  OenkoBBIM  MaTpuKc. [IpoCTpaHCTBEHHOE pPACHOJIOKEHHE XPOMOCOM B
unTepdazHoMm saape. beaku xpomaTnHa - THCTOHBI.

Knerounsie  BrimroueHus. CpaBHUTENbHAs  XapaKTePUCTHKA  KJIETOK  JyKapuoT
(pacTuTeNbHOM, YKUBOTHOM, TPUOHOI)
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AccuMuISIIMS M AUCCUMUJISIIUS - JIBE€ CTOPOHBI MeTabonu3Ma. Tumnbsl oOMeHa BEIIECTB:
aBTOTPOHBIA M TreTepoTpodHBIA. YyacThe KHUCIOpoJa B OOMEHHBIX Ipoleccax.
DHepreTuveckoe obecreyeHue KIeTkH: mnpeBpainieHne AT® B 0OMEHHBIX Ipolieccax.
depMEHTATUBHBIN XapakTep peakIuid KIETOYHOTo MeTabonu3ma. DepMeHThI, HuX
CTpoeHHue, CBOMCTBa M MexaHu3M jeicTBus. Kodepmentsl. OTnuuus (epMeHTOB OT
HEOPTaHMYECKUX  KaTallM3aTOpPOB.  belKku-akTHUBaTOpel W OCNKU-UHTUOUTOPEHI.




3aBUCHUMOCTb CKOPOCTH (DEPMEHTATUBHBIX PEAKLIUN OT Pa3IMUHBIX (PAKTOPOB.
IlepBHUYHBII CHHTE3 OPraHUYECKUX BELIECTB B KileTKe. PoTocuHTes. POk X10pomiacTos
B mporecce ¢potocuHTe3a. CBeToBas U TeMHOBas (asbl. [IpoaykTuBHOCTH (pOoTOCHMHTE3A.
Bnustnue pa3nuuHbIX (GakTOpOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.
XemocuHTe3.  Pa3zHooOpasume  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPU(PHLIUPYIOLIHME
Oaktepuu, Kenezo0aKkTepuu, CepoOaKTepuu, BOJOPOAHbIE OakTepuu. 3HAYCHUE
XEMOCHHTE3A.

AHa’poOHbIe opraHu3Mbl. Bunbl 6poskenus. [IpoaykTel OpoKeHHsI M UX UCIOJIb30BAaHUE
YEeJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAaHM3MBI KaK OOBEKTHl OMOTEXHOJIOTMH U
BO30yauTeNnu Oosie3HEN.

AdpoOHBIE OpraHu3Mbl. DTalbl 3HEpPreTHYeckoro odmeHa. [loAroToBHUTENbHBIN 3Tam.
I'mukonu3 - 6ECKUCIOPOIHOE PACILEIIEHUE TIIIOKO3BI.

buonoruyeckoe okucieHue, WK KIETOYHOE JbIXaHue. Poib MUTOXOHAPHI B Iporeccax
OMOJIOTNYECKOT0 OKHCIICHHUS. [{uknuueckue peaKIuu. OxucnurensHOe
¢dochopunuposanue. IlpeumymiecTBa a’poOHOr0 myTH OOMEHa BEIIECTB IEpen
aHa’pOoOHBIM. D()(PEKTUBHOCTH HIHEPTETUIECKOTr0 0OMEeHa

2.5

Peakuuu matpuuyHoro cuntesa. [IpuHIMN KOMIIEMEHTAPHOCTH B PEAKLUSAX MAaTPUUHOTO
cuHTe3a. Peanuszanus HacnencTBEHHON nH(popMaliy. I eHeTnyeckuil KoJl, ero CBOMCTBA.
Tpanckpunuust -  Marpuusbld  cuHTe3 PHK.  IIpuHummsl  TpaHCKpHUIIIMK:
KOMIUIEMEHTApHOCTh, AHTUMAPAJUIEIbHOCTb, ACHUMMETPUYHOCTb. TpaHCIALus U ee
stamnbl. Yuactue TpancnopTHeix PHK B OnocunTtese 6enka. YcmoBust 6nocunresa Oenka.
Konuposanue amuHokuciaot. Ponb pubocom B GnocunTese Oemka.

OpraHu3anus reHoma y MpOKapHOT U JYKapHOT. Perynsnus akTUBHOCTH T€HOB Y
npokapuot. ['unoresa onepona (. XKakoo, XK. Mano). Perynsuust 0OMEHHBIX TIPOILIECCOB
B KieTke. KneTouHslil romeocTas.

Bupycsl - HekieTounble (GOpMBI JKU3HU M 0OaMraTHble napasutbl. CTpoeHHEe MPOCTHIX U
CIIO’KHBIX BHPYCOB, PETPOBUPYCOB, OaKTepHO(haros.

Bupycusie 3a0oneBanusi uenoBeka, JKUBOTHBIX, pactenmit. CIIUJ, COVID-19,
COL[MAJIbHBIE U MEUIIMHCKUE MPOOIEMBI

2.6

Knerounpnii 1mukn, ero mepuoasl u perymsuus. Mutepdasza m muro3. OcobOeHHOCTH
IpOLECCOB, MpOTeKaromux B uHTepdaze. [loaroroBka KIETKM K  JEIEHHIO.
[Ipecunrernyeckuii (MOCTMUTOTHYECKHUI), CHUHTETUYECKHMH © MOCTCUHTETUYECKUUN
(MpeMHUTOTUYECKHI ) TEpHOabl HHTEP(A3HI.

Matpuunsiii cunres  JIHK-pennuxamnus. [punnunser  perumkauuu  JIHK:
KOMIUIEMEHTAPHOCTD, ITOJYKOHCEPBATUBHBIN CHHTE3, aHTHIIAPAJLICIBHOCTh. MeXaHn3m
peruukanuu  JIHK. Xpomocomel. Ctpoenune xpomocoM. Temomepsl M TeromMepasa.
XpOMOCOMHBIM HA0Op KJIETKH - KapuOTUN. JIMIUIOMAHBIA M TamIouJHBI HaOOPbI
xpomocoM. ['oMonoruunbie XxpoMocoMsl. [10J10BBIE XPOMOCOMBI.

Henenne xneTku - mMuto3. CTaguu MUTO3a M NPOUCXONAINUE B HUX INPOLECCHL. THIIBI
muto3a. KapuokmHes u nurokuHe3. buonornueckoe 3HaueHue MmuTO3a. Perymauus
MHUTOTHYECKOT0 LUKJIa KiIeTKH. [Iporpammupyemas kierouHasi THOesb - anonTo3.
@OyHKIMOHAIbHA FTCHOMUKA

Opranusm Kak OHoJOrHYecKasi CucTeMa

3.1

OnHOKJIETOUHbIE, KOJIOHUAIbHBIE, MHOTOKJIETOYHBIE OpPraHW3Mbl U MHOTOTKAHEBbHIE
OpraHU3MBbl.

dopMBI pa3MHOKEHHSI OPTaHM3MOB: Oecroyioe (BKJIIOYash BETeTaTHBHOE) M IOJIOBOE.
Buner  Gecromoro  pa3MHOXKEHHsSI:  MOYKOBaHHWE, CHOPYIALUsA, (parMeHTaius,
KJIOHUPOBAHHUE.

[TonoBoe pasmuoxkenue. I[lonoBbie kieTkH, uiau ramersl. Meiio3. Cragun Menosa.
[ToBenenue xpomocom B meio3e. KpoccuHroep. buonornueckuii cMmbicii Meio3a u
ITOJIOBOTO Iporiecca. Meio3 U ero MeCTo B JKU3HEHHOM IIUKJIE OPraHU3MOB.
IIpenzaponpiueBoe paszsutue. ['ameroreHe3 y JkMBOTHbIX. [looBbIE  IKEIE3BLI.
OOpazoBanue W pa3BUTHE TMOJOBBIX KiIeTOK. Crepmarorene3 u ooreHes. CTpocHme
MOJIOBBIX KJIEeTOK. OMII00TBOpEHHE U AYMOPHUOHATILHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI
OIUIOAOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [[apTeHorenes.




WuauBuayanbHOE pa3BUTHE OpraHu3MOB (oHTOreHe3). Craguu 3MOpruoreHes3a >KMBOTHBIX
(na mpumepe narymku). JpoOmnenue. Tumbl apobnenus. OcoOeHHOCTH IpoOIeHUs
MJIEKONUTAIOMUX. 3apObIIIEBbIE JUCTKH (racTpyisiiys). 3akiaajka OpraHoB U TKaHEeH u3
3apOJBIIIEBbIX JIMCTKOB. B3anMHOE BIMSHME 4YacTel pa3BUBAIOLIETOCS 3apojblila
(oMOpuoHanbHasE WHAYKIMS). 3akiajka IUTaHa CTPOEHHS >KUBOTHOTO KaK pe3yibTar
MepapXUUeCKNX B3aUMOJCHCTBUN TeHOB. BnmsHue Ha >MOpHOHAIBLHOE pa3BUTHE
pasnuuHbIX  (PAKTOPOB  OKpyxkawomeil cpenpl. Poct W pa3BuTHE  KUBOTHBIX.
[ToctamOpuonaneueiii  mepuon. Ilpamoe wu  Hempsimoe pasButue. PasButne ¢
MeTamMop(}ho30M y OECMO3BOHOYHBIX M IO3BOHOYHBIX >KUBOTHBIX. bHojormueckoe
3HAYEHHUE MNPSMOTO M HENPSIMOIO Pa3BUTHsA, UX PACIpPOCTPAHEHHE B Npupofe. THIlbl
pocta XKUBOTHBIX. DaKTOpbl pEryIslMU pPOCTAa KUBOTHBIX M uyenoBeka. Cranuun
NOCTAMOPHOHAIBHOTO PAa3BUTUSL Yy JKUBOTHBIX W 4YelloBeka. llepumonsl oOHTOreHesa
4eJI0BEKa.

Pasmuoxxenue u passutue pacrenumit. ['amerodur u cnopodut. Meio3 B KHU3HECHHOM
nukie pactenuil. OOGpazoBaHHe CrOp B Ipolecce Meiosa. ['ameroreHes y pacTeHHi.
On1og0TBOPEHNE U PA3BUTHE PACTUTENBHBIX OpraHU3MOB. /[BOITHOE OIIONOTBOpPEHUE Y
IBETKOBBIX pacTeHuil. OOpa3oBaHWE W pPa3BUTHE CEMEHH. MeEXaHU3MBI PETYISAIUN
OHTOT€HE3a Y PACTCHUM U KUBOTHBIX

3.2

Hcrtopusi cTaHOBIEHUS M pa3BUTUS T'€HETUKM Kak Haykd. OCHOBHBIE T€HETHYECKHE
MOHATHS. U CUMBOJIBL. |'OMOJIOTMYHBIE XPOMOCOMBI, AJUIEIBHBIC T'€HBI, aJbTCPHATUBHBIC
[IPU3HAKU, JOMUHAHTHBIM U PELECCUBHBIN MPU3HAK, TOMO3UI0Ta, I'€TEPO3UT0Ta, YUCTas
JUHUA,  TUOpUAbl,  reHotun,  ¢eHotun.  OCHOBHBIE  METOJABl  T'E€HETHUKH:
rUOPUIOTIOTHYECKUH, IUTOIOTUYECKH, MOJIEKYIISIPHO-T€HETHUECKUI

3.3

Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH MeHnens - 3aKOH €IUHOOOpPa3Hs
ruOpuoB nepBoro nokojenus. [IpaBuno momuHupoBaHus. Bropoii 3akon Menpens -
3aKOH  paclleIUIeHHuss MpHu3HakoB. lluTonoruueckue OCHOBBI ~ MOHOTHOPHUIHOTO
cKpenuBaHus. [ unoresa 4uCTOTHI raMer.

AHanuzupyroliee  ckpemuBaHue.  [IpoMexyTOuHBII  XapakTep  HAcJIEeI0BaHUS.
Pacuiennenue npu3HakoB Npy HETIOJTHOM IOMUHHUPOBAHUMU.

JurubpugHoe ckpemmBaHue. Tperuid 3akoH MeHaenss - 3aKOH HE3aBHUCHMOTO
HaclleI0BaHMs pU3HaKoB. LluTonornyeckre 0CHOBBI IUTHOPHUIHOTO CKPELMBAHMUS.
CueruieHHoe  HacienoBaHwe mnpusHakoB. Paboter T. Moprana. CuemuieHHOE
HaCJIEIOBaHUE T'€HOB, HAapYUIEHUE CLEIJICHUS MEXIy IeHaMH. XpPOMOCOMHAasl TEOpHUs
HACJIEICTBEHHOCTH.

'eneruka mona. XpoMOCOMHBIN MEXaHHM3M OIpEeTIeHUs] Mosa. AyTOCOMBI U TMOJIOBBIE
XpOMOCOMBI. ['OMOTaMeTHBIN U reTeporaMeTHbIN MoJ. ['eHeTnYecKast CTpYKTypa MOJIOBBIX
xpomocoM. HacnenoBaHnue mpU3HAKOB, CLEIUIEHHBIX C ITOJIOM. I'€HOTHII Kak LEIOCTHAas
cucrema. [lnenoTponus - MHOXKECTBEHHOE JIEUCTBUE I'eHa. MHOKECTBEHHBIN AJUICIU3M.
B3aumopeiictBue HeayuenbHbIX TeHOB. KommuieMenTapHoCcTh. Dnucrtas. [lonumepus

3.4

B3aumoneiicTBue reHoTuna u cpeabl npu ¢GopmupoBaHuu ¢eHotuna. M3MeHunBOCTH
pu3HakoB. KadecTBEHHbIE W KOJIMYECTBEHHBbIE NPU3HAKU. Buasl H3MEHUMBOCTH:
HEHACIEACTBEHHAs U HACJIEICTBECHHASI.

Monudukanriontnas u3MeH4UBOCTh. Poib cpenbl B hopMupoBaHUM MOAU(PUKAITMOHHOM
n3MeHYnBOCTH. HopMa peakuuu npusHaka. BapuaniuoHHbIN psl 1 BApUaLlMOHHAs KpUBast
(B. Horanncen). CBoiicTBa MOAN(PUKAIMOHHON N3MEHIHBOCTH.

'enHoTunnueckas n3MeHYMBOCTb. (CBOWCTBA T'€HOTUIIMYECKOW HW3MEHUYMBOCTH. Buasl
TeHOTUITUYECKOW U3MEHYMBOCTU: KOMOMHATHBHAS, MyTallHOHHASI.

KomOunatuBHas n13MEHYMBOCTh. Mei03 W MOJOBOM MPOIIECC - OCHOBA KOMOWHATUBHOM
W3MEHUYUBOCTH. PoJIb KOMOMHATMBHOW W3MEHYHMBOCTH B CO3JaHUU TEHETUYECKOTO
pa3zHooOpa3us B mpejiesiax OJHOrO BUA.

MytainmonHass M3MEHYMBOCTb. Buapl MyTainuii: T€HHbIE, XPOMOCOMHBIE, I'€HOMHBIE.
CrnoHTaHHbBIE U UHAYLIMPOBAHHBIE MYTAalUU. SII€pHBIE U IUTOIJIA3MATUYECKUE MyTallUU.
CoMaruueckue 1 nojioBele MyTauuu. [I[puuuHbl BO3HUKHOBEHUSI MyTalluii. MyTtareHsl u
UX BJIMSHUE HA OpraHU3Mbl. 3aKOHOMEPHOCTHM MYTALMOHHOIO Ipolecca. 3aKkoH
TOMOJIOTHYECKHUX PSAJIOB B HacieacTBeHHON n3meHunBoct (H.W. Basunos). Buesnepnas
M3MEHYMBOCTh U HACJIEICTBEHHOCTh




3.5

Kapuotun uenoBeka. MexayHaponHas mporpaMma HCCIE€IOBaHMS T€HOMa 4YelIOBEKa.
Metonsl  W3y4eHHMsT ~TCHETHKH  YEJIOBEKAa:  TIeHEaIOTUYECKUH,  OJM3HEIOBBIH,
IUTOTCHETUYECKUM,  MOMYISIMOHHO-CTATUCTUYECKUH,  MOJIEKYISIPHO-TEHETUYECKU .
CoBpeMeHHOE OIpeacIICHUE TeHOTHIIA: IIOJIHOT€HOMHOE CEKBEHHPOBAaHUE,
FEHOTUIIMPOBaHWE, B TOM uucie ¢ nomoulpto [II[P-ananu3a. HacmencrBeHnHbie
3a00€BaHUs YeJOBeKa. [ eHHbIE W XPOMOCOMHBIE Oo0Je3HHM uenoBeka. bose3Hu c¢
HACJICICTBEHHOM TMPEAPACIONOKEHHOCThIO. 3HAUYEHUE MEAUIMHCKON T'E€HETHKU B
MPEAOTBPAIEHUH U JICUCHUH TeHEeTHUYECKHUX 3a001eBaHui yenoBeka. CTBOOBBIC KIIETKH

3.6

JlomecTukanuss U celekuus. 3apoKICHUE CEJIeKIUH U JoMecThkauuu. Yuenue H.H.
BaBunoBa 0 1eHTpax NpOUCXOXKICHUS W MHOT000pa3vs KyJIbTYPHBIX pacTeHuid. Poib
CEeJICKIMUA B CO3[JaHUU COPTOB PACTEHHI W MOpoJ *KUBOTHbIX. CopT, Mopoja, IITamM.
3aKOH TOMOJIOTHYECKUX PSAJIOB B HacjeACTBeHHOM m3MeHunBoctd H.M. BaBuiioBa, ero
3HAYEHUE JIJISl CENIEKIIMOHHOM PabOTHI.

Meroasl  cenekimoHHOW — paboThl.  MckyccTBeHHBIM — OTOOp:  MAaccoBbIi U
WHIUBUAYAIBHBIN. DTanbl KOMOMHAIIMOHHON cenekuuu. VicnpiTanue mpou3BOUTENeH 10
MOTOMCTBY. OTOOp 1O TEHOTHUITY C TTOMOIIBIO OIIEHKH (DEHOTHUIIA TIOTOMCTBA U OTOOP IO
reHotuny ¢ nomoieto ananmsa J{HK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJIEKIIMOHHON paboThel. PaamanuoHHBIE H
XUMHYECKH MYTareHe3 Kak HMCTOYHHK MYTalluid y KyJIbTypHBIX (OpPM OpraHU3MOB.
Hcnonp30BaHre TEHOMHOTO PEAAKTUPOBAHUS M MeTOJ0B pekoMOuHaHTHBIX JIHK mms
MOJIyYEHUSI UCXOIHOTO MaTepuania sl CeIeKIHH.

[Tonyyenne monummonaoB. BHyTpuBumoBas rtuOpuamsanms. bimM3kopoacTBeHHOE
CKpelllMBaHue, WM WHOpuAWHT. HepoJacTBEHHOE CKpemMBaHHWE, WJIA ayTOPUIUHT.
I'erepo3uc m ero npuumHbl. Mcnonb3oBaHue reTepo3uca B cenekuuu. OTnajieHHas
rubpunmzarus.  [lpeomonenne Oecruiogusi MEXBHIOBBIX THOpuAOB. JlocTmxeHuUs
CEJICKIIUU PACTECHUHN U )KHBOTHBIX

3.7

OOBbeKThl, UCHONb3yeMble B OHMOTEXHOJIOTMH, - KIETOYHBIE M TKAHEBBIE KYJIbTYpHI,
MUKpPOOPTaHU3Mbl, UX XapaKTepUCTUKA. TpaaulluoHHas OMOTEXHOJIOTHS: XIeOoneueHue,
MOJTyYeHHE KHUCIOMOJIOUHBIX MPOAYKTOB, BHUHOZETHE. MHKPOOMOIOTHUECKUN CHHTE3.
OOBEKTHI MHUKPOOMOJIOTHYECKUX TeXHOoJorui. [IpomsBomcTBO Oenka, aMHHOKHCIOT H
BUTAaMUHOB. VICKYCCTBEHHOE OIUIOJIOTBOPEHUE. PEKOHCTPYKUHMS  SHUEKIETOK |
KJIOHHPOBAHUE )KMBOTHBIX. METOJT TPAHCIIAHTALIMH SIIEP KIIETOK.

XpOMOCOMHas ¥ I'eHHast UHKeHepHUs. VICKyCCTBEHHBINM CHHTE3 T€HA U KOHCTPYMPOBAHUE
pexomOuHanTHeIXx JIHK. JlocTikeHMST M TNEpCHEKTHBBI XPOMOCOMHOW M T'EHHOM
WHXeHepuu. MeauuuHckue OMoTexHonoruu. Vicnonp30Banne CTBOJIOBBIX KIIETOK

Cucrema U MHOTOOOpa3ne OPraHMYECKOro MUpa

4.1

buonornyeckoe pasHooOpasue opraHu3moB. CoOBpeMEHHas cHCTeMa OpPraHMYECKOro
mupa. [lpuHnune! knaccudukanuu opranu3MoB. OCHOBHBIE CHCTEMAaTHYECKUE TPYIIIBI
OpPIraHHU3MOB.

OCOOEHHOCTH CTPOCHUS U KU3HEAEATEIIbHOCTU OJTHOKJIETOYHBIX OpraHu3MoB. bakrepun,
apxeH, OJIHOKJICTOYHbIE TIpUOBI, OJHOKJIETOYHBbIE BOAOPOCIH, JPYrHe MPOTHUCTHL
KononunanbHple opraHu3Mbl. J[BHXKEHHE OIHOKJIETOYHBIX OpPraHM3MOB: aMeOOuIHOE,
KTYTUKOBOE, PECHUYHOE. 3allluTa Y OJHOKJIETOYHBIX OpraHu3MOB. Pazgpaxumocts y
OJIHOKJIETOYHBIX OPraHU3MOB. TakcHuChl

4.2

MHoOrokJjieTouHble pacTeHHs. B3anMOCBsA3b YaCTE MHOTOKJIIETOYHOIO OpraHn3Ma. TKaHu,
OpraHbl MU CHCTEMBbl OPraHOB MHOTOKJIETOYHOrO opranuszma. OpraHusM Kak €IuHOE
nenoe. Tkanu pacteHuid. TUIBI paCTUTENBHBIX TKaHEH: oOpa3oBaTelbHas, MOKPOBHAS,
MPOBOASAINIAsA, OCHOBHas, wMexaHudeckas. OCOOCHHOCTH CTpOeHHs, GYHKIUH U
pacrogoXeHus TKaHEel B OpraHax pacTeHUN

4.3

BereratuBHble W TreHEpaTHBHbIC OpraHbl pacTeHHil. DYHKIIMM OpPraHOB M CHUCTEM
opranoB. Kapkac pacrenuii. [[BukeHHE€ MHOTOKJIETOYHBIX PACTEHUN: TPOMHU3MBI M
HacTuu. Ilornonienre BoAbI, YIIEKUCIIOrO ra3a ¥ MUHEPAIbHBIX BEIIECTB PACTCHUSIMMU.
Heixanue pacrennit. Juddy3us ra3oB depe3 MOBEPXHOCTh KJIETKU. TpaHCIIOPTHBIC
CUCTEMBI pacTeHMil. Bbinenenue y pacTeHuil. 3amuTa y MHOTOKJIETOUYHBIX PACTEHH.




Kyrtukyna. CpencrBa nacCUBHOM MU XUMHYECKOM 3aIlIUThl. DUTOHITUIBI.
PasgpaxxumocTts M perymsuus y OpraHu3moB. PasgpaxkumocTs U peryinsuus y
MHOT' OKJICTOYHBIX paCTeHI/II\/'I. POCTOBBIG BCIICCTBA U UX 3HAYCHHUC

4.5

MHOroKJIETOYHbIE KUBOTHBIE. B3aMMOCBSI3b 4YAaCTEl MHOTOKJIETOYHOIO OpraHu3Ma.
TkaHu, Oopranbl W CHUCTEMbl OPraHOB MHOTOKJIETOYHOrO opraHu3ma. OpraHu3m Kak
enuHoe meiioe. I'omeocTa3. TkaHM >KUBOTHBIX M YelNOBEKa. THIBI KUBOTHBIX TKaHEH:
SMUTEINANIbHAS, COCIUHHUTENbHASI, MbIlIeyHas, HepBHas. (OCOOCHHOCTH CTPOCHUS,
(GYHKIHA ¥ pacrioioKeHUs TKaHEH B opraHax )KUBOTHBIX U Y€JIOBEKa

4.6

Opranbl ¥ CUCTEMBI OPTraHOB KUBOTHBIX. DYHKIIMKU OpraHOB M CUCTEM opraHoB. Omopa
Tena opranu3MoB. CKeNeTbl OJJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX )KMBOTHBIX. HapykHbIi1
Y BHYTpeHHUH ckeneT. CTpOeHHUE U TUIbI COETMHEHUS] KOCTEH.

JIBM>KE€HHE MHOTOKJIETOUYHBIX JKUBOTHBIX. [IuTaHue XkMBOTHBIX. [IMTaHME MO3BOHOYHBIX
KUBOTHBIX. JlpIxaHue ®UBOTHBIX. KoxkHOE apixanue. XKabepHoe U JIeTOYHOE JbIXaHue.
JlpIxaHue IMO3BOHOYHBIX >KMBOTHBIX. OBOJIIOIIMOHHOE YCIIOKHEHHE CTPOCHHS JIETKUX
MMO3BOHOYHBIX J>KMBOTHBIX. [lpIXaTenpHas cuUCTeMa uejgoBeka. MexaHu3M BEHTUJISLUU
JIETKUX Yy TTUL U MJIEKONUTAIOMKX. TpaHCOPT BEIIECTB Y OpraHU3MOB. TpaHCHopT
BELIECTB y JKMBOTHBIX. KpoBeHOCHas cuctema M ee opranbl. KpoBeHOCHas cuctema
MO3BOHOYHBIX JKMBOTHBIX. Kpyru kpoBooOpaiieHusi. OBONIOIUOHHBIE YCIOXHEHUS
CTPOEHHUSI KPOBEHOCHOW CHCTEMbI TO3BOHOYHBIX KUBOTHBIX. BblfieneHne y opranu3sMos.
Brinenenne y kuBOTHbIX. CoOKpaTuTeNbHbIE Bakyosiau. Opranbl BbiaeneHus. CBsA3b
IOJIOCTH TeJa C KPOBEHOCHOW M BBIICIUTENBHOW cHcTeMaMHu. BeiieneHue y
MMO3BOHOYHBIX JKMBOTHBIX. 3allUTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HX
Mpou3BOJHBIC. Pa3apakuMOCTh W peryisiuss y OpraHu3smMoB. Paznpaxumocts y
OJTHOKJIETOYHBIX ~ OpraHu3MoB.  Takcuchl. Pa3znpakumMocTb M peryasuus y
MHOTOKJIETOYHBIX pacTeHHil. POCTOBbIE BellecTBa U UX 3HaYCHHE.

HepBnas cuctema u pediekTopHas peryysius Y MHOTOKICTOYHBIX KUBOTHBIX. HepBHast
CUCTEMA U €€ OTHENbl. DBOJIIOIMOHHOE YCJIOKHEHHE CTPOEHUS HEPBHOW CHUCTEMBI Y
KUBOTHBIX.

Pazpabotka anroputmoB u mporpamm st 3GHEKTUBHON (YHKIIMOHATIBLHOW aHHOTAIIUN
T€HOMOB, TPAaHCKPHUIITOMOB, MPOTEOMOB, METa0OJIOMOB MHKPOOPTaHU3MOB, PACTEHUH,
KUBOTHBIX U YeJIOBEKa

OpFaHI/I3M YCJIOBCKA U €T0 3J0POBLEC

5.1

Opranbl W cHCTEMBl OpraHoB uejoBeka. OTHeNbl TOJIOBHOTO MO3ra I03BOHOYHBIX
XKUBOTHBIX. Peduiekc u pediexropHas ayra. be3ycinoBHbIE W YCIOBHBIE PeQIICKCHI.
I'ymopanbHas perynsuus W SHIOKPHUHHAs CHCTeMa >KMBOTHBIX U 4YesioBeka. Kesessl
SHJOKPUHHOW CUCTEMBI U UX TOpMOHBIL. JlelicTBuE rOpMOHOB. B3auMOCBsA3b HEPBHOU U
SHIOKpUHHOW cucteM. ['mmotanamo-runodu3zapHas cucrema. Pediekc u pedraexkropHas
nyra. be3ycinoBHbIe U yCIOBHBIE pedIeKch

5.2

3ammra opranuzMa oT Oone3Heid. MMMyHHas cuctema uenoBeka. KieTouHbli u
TyMOpPaJIbHBIA UMMYHHUTET. BpOKIeHHBIHN, TPHOOPETCHHBIN CTICM(UIECCKUA HMMYHHTET.
Teopust koHanbHO-cenekTHBHOTO nMMyHHUTeTa (I1. Dpnux, ®.M. bepuer, C. Tonerana).
BocnanurtenbHble OTBETHl OpraHu3MoOB. Poilb BpPOXKIEHHOTO MMMYHHUTETAa B Pa3BUTUU
CUCTEMHBIX 3200JIeBaHMIA
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KpoBeHocHast cucrema u ee opranbl. Cepaue, KpOBEHOCHBIE cOCYIbl M KpoBb. Kpyru
KpoBooOparieHus. Pabora cepama u ee perysius

5.4

Hpixanue denmoBeka. Juddys3us ra3oB dYepe3 MOBEPXHOCTh KIETKU. JIpixarenmpHas
CHUCTEMA YCJIOBCKA. ﬂblxaTeHBHaH MMOBCPXHOCTL. PGI‘y.H}II_II/I}I JAbIXaHUA. ILBIX&TGJIBHBIG
00BEMBI

5.5

[MumeBapurenbHas  cucTtema  uenoBeka. OTHenbl  MHIEBAPUTENHLHOTO  TPakTa.
[TummeBapuTenbHbIE Kene3bl. BHYTpHUIIOI0CTHOE U BHYTPUKIIETOYHOE MUIIIEBApEHUE

5.6

[TokpoBel u wux mnpousBoaHbie. Opranbsl BeiaeneHus. [louku. Crpoenne wu




¢bynkunonupoBanue HeppoHa. PUIBTpaAIMs, CEKpelHs U OO0paTHOE BCAChIBAaHHE Kak
MeXaHU3MBbI paboThI OpraHoB BeiAeneHus. OOpa3zoBaHue MOYH y YellOBEeKa

5.7

ﬂBI/I)KeHI/Ie YyeJIOBEeKa: MbIIIeuHas cucreMa. CKeJleTHEIC MBIIINBI 1 UX pa60Ta. CTpOCHI/IC
H THUIIBI COCAUHCHUA KOCTeH

Teopus sBomtounu. Pazsutue »u3Hu Ha 3emiie

6.1

OpomonmonHass teopust Y. Jlapeuna. Ilpeanochliky BO3HUKHOBEHMS JapBUHU3MA.
JKusnb 1 HayuHas aesrenbHocTh Y. JlapBuHa.

JBuwkymue cuibl dBomonuu  BugoB 1mo Y. JlapBuHy (BbICOKass HMHTEHCHUBHOCTD
Pa3MHOXKEHUS OpPraHU3MOB, HACJIEICTBEHHAs: U3MEHYMBOCTh, O0pb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenne cunternueckor Teopuu HBomouuu (CTD). HeirpanpHas Teopus
sBomonuu. CoBpeMEHHas IBOJIIOIMOHHAS OMOJIOTHSI. 3HAYEHUE YBOIFOIIMOHHON TEOPUH B
(hOpMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA

6.2

[Tomynsmust Kak >JeMEHTapHas eAMHUIA 3BOIIONMU. COBpPEeMEHHBIE METOABI OLIEHKU
TEeHETUYECKOTO pa3HooOpa3usi U CTPYKTyphl mnomymsinuil. M3meHnenue reHodoHaa
MOMYJISIIUM  KaK  3JIEMEHTapHOE HBOJIIOLIMOHHOE SIBJICHHE. 3aKOH T'€HETUYECKOTro
paBHoBecus Jx. Xapnau, B. BaitnOepra.

OneMeHTapHble (DAKTOPHI (IBMXKYIIME CHIIBI) S3BOMIONMH. MyTallMOHHBINA IpoIecc.
KomOunatuBHass wu3MeHUnWBOCTh. Jlpeiid TEHOB - ciydallHble HEHANpPaBJICHHBIC
M3MEHEHUS YacToT ajuieneil B momyssusax. Dddext ocHoBarens. Murparuu. M3omnsius
MONYJIALHNA: Teorpadudeckas (mpocTpaHCTBEHHAs ), OMoJIoTHYecKas (pernpoayKTUBHA).
EcrecTBenHblii 0TOOp - Hampasistomuii (akrop 3Bomounu. PopMbl €CTECTBEHHOTO
otOopa: ABWXKYIIUH, CTAOWIM3UPYIOIIMKA, pa3pbIBalOMMi (Iu3pynTuBHBIN). TlomoBoit
otbop.

[TprucnocoOaeHHOCTh OPraHU3MOB KakK pe3ylbTaT MHUKPOIBOJIONUH. BO3HHKHOBEHHE
NpUCTIOCOONeHUH Yy  opraHu3MoB. Apomopdo3sl H  uauoagantanuu. llpumeps
NpUCIIOCOOTIeHUH Yy Oprann3MoB. OTHOCUTENBHOCTh MPUCIIOCOOIEHHOCTH OPTaHU3MOB.
Bun, ero xpurepuu u ctpykTypa. BumoobpazoBaHue Kak pe3ylbTaT MUKPOIBOJIIOLUU.
Mzomsanms - xkmoueBoit pakTop BugooOpazoBanus. [IyTu n cmocoOsl BUaI000pa3oBaHUS:
ajutonaTpudeckoe (reorpaduueckoe), CUMIATpHUECKOe (IKOJIOTHUECKOe), "MrHOBEeHHOE"
(monuruionan3anus, rudpuauzanus). JmuTeasHOCTh SBOTIONUOHHBIX MPOLIECCOB.
MexaHu3mbl OPMHUPOBAHUS OMOJIIOTHYECKOTO pa3HO0Opa3usl.

Ponp 3BomouMOHHON OuoMOTMM B pa3pabOTKe HAyYHBIX METOJOB COXpaHEHHS
Onopa3zHooOpaszusi. MUKpPOIBOIIONUS W KOJIBOJIOLHUS TMapa3uTOB M HX  XO35EB.
Mexanu3mbl HOpMUPOBAHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI ¢ HEl

6.3

Metoael  u3ydeHus MakposBomonuu. [laneoHTonmormueckue METONbI  U3YYECHHUS
sBosonnu. [lepexonnbie Gopmbl 1 QprIIOreHeTHYECKHE PSAAbl OPraHU3MOB.
buoreorpaduyeckue meronsl u3ydeHus osBomonuu. CpaBHenue Guopsl U dayHbI
MaTepuKOB M OCTpOBOB. buoreorpaduueckue obmactu 3emiu. BuIBI-DHIEMHUKH W
PEJUKTBHI.

OMOpPHUOIOTHYECKHE U CPaBHUTEIBHO-MOPPOIOTHYECKHUE METOIbI U3YUYEHHS SBOJIOIHH.
I'eHeTnyeckue MeXaHU3MBbl DHBOJIOLMM OHTOTE€HE3a M IOSIBICHUS 3BOJIOLHOHHBIX
HOBIIECTB. ['OMOJIOTMYHBIE U AaHAJOTHUYHBIE OpraHbl. PynuMeHTapHbIE OpraHel H
aTaBU3Mbl. MoJeKynsspHO-TeHEeTHUeCKHe, OMOXMMHUYECKHE M MaTeMaTHYEeCKHE METOIbI
U3Y4EHHsI HBOMIOLMU. ['omonoruunble reHbl. COBPEMEHHBIE METOABI IOCTPOECHUS
(bUIOreHeTUYECKUX IepEBhEB. XPOMOCOMHBIE MYTALUU U 3BOJIIOIUS T€HOMOB.

OOmue 3akoHOMEpHOCTH  (MpaBWiIa) dSBOMIONUH. HeoOpaTMMOCTh  SBOJIOIHH.
AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB SBOJIIOLIUU

6.4

HayuHble THMOTE3bl MPOMCXOXKACHUS XU3HU Ha 3emiie. AOHOreHe3 M IaHCIEPMHUSL.
JloHayuHble TpEACTaBIEHUS O 3apOKICHUM JKU3HM (KpealnoHu3M). ['umoresa
MOCTOSSHHOTO CaMO3apoKJICHUSI KU3HU U €€ ompoBepxeHue omnbitamu D. Penu, JI.
Cnannannanu, JI. [Tacrepa. [IponcxoxkieHne )KU3HU U aCTPOOHOIIOTHS.

OcHOBHBIE OTambl HEOpPraHW4eckoil osBomtonmu. [lmaHerapHas (reosiorudeckas)
ABONTIONUS. XUMHUYECKash BOJIOIMUSA. AOHOTEHHBIM CHHTE3 OPraHUYECKUX BEIIECTB W3




Heopranndeckux. Ombir C. Mwmmwtepa u I'. IOpu. OOpazoBaHue NOJMMEPOB U3
MoHomepoB. Koanepsarnas runore3a A.M. OnapunHa, rumore3a MepBUUHOrO OyJIbOHA
Jx. XonnaeitHa, reHetudeckas runote3a I'. Memnepa. Pu6osumsr (T. Yek) u rumotesa
"mupa PHK" V. I'mn6epra. ®opmupoBanne MeMOpaH U BOSHUKHOBEHHE MPOTOKJICTKH.
Hctopus 3emnm U MeTOApl €€ u3ydeHHd. lckonmaemble OpraHMYECKHE OCTaTKH.
I'eoxpononorust u ee wmeroabl. OTHOCUTENbHAass W aOCOJIOTHA T'€OXPOHOJOTHSL.
I'eoxpoHosornyeckas 1mKaja: 30Hbl, 3pbl, IEPUOJIBL, FTIOXH.

HavaneHele 3Tansl opranndeckon 3Bosronuu. [losiBieHNEe U 3BOMIOLHNS MEPBBIX KIIETOK.
Opomonusi  Merabonu3ma. Bo3HMKHOBeHMEe TepBbIX 3KocucTeM. CoOBpeMEHHBIE
MHUKpPOOHBIE OHOIJICHKH KakK aHaJor MepBbIX Ha 3emiie cooduiectB. CTPOMATOIMTEHI.
IIpoKxapuoThI U 3YKapHUOTHI.

[TpoucxoxaeHue sykapuoT (CHMOMOTEHE3). DBOJIONMOHHOE MPOUCXO0KICHUE BUPYCOB.
IIponcxoxaeHne MHOTOKJIETOUHBIX OpPraHU3MOB. BO3HMKHOBEHME OCHOBHBIX TIPYII
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tambl ABOJIOLUM BHICIINX pacTeHUA. OCHOBHBIE apoMOp(}O3bl PACTCHHIA.
Brixon pacrenuii Ha cymy. [losBiaeHre COPOBBIX PaCTEHH W 3aBOCBAHME UMH CYIIU.
Cemennblie pactenus. [IponcxoxaeHue NBETKOBBIX PACTCHUIA.

OcCHOBHBIE 3Tallbl IBOJIOLUHU KUBOTHOTO MHpa. OCHOBHBIE apoMOpP(O3bl KUBOTHBIX.
Benackas ¢ayna. KemOpuiickuii B3pbIB - TOSIBIEHHE COBPEMEHHBIX THIIOB. llepBbie
XOp/IOBbIe KUBOTHBIE. JKM3HH B BOJE. OBOJIONMS IO3BOHOYHBIX. [IpomcxoxxmeHue
amuouit n pentunuii. [IpoucxoxxaeHre MIEKONUTAOMMX U NTULL. [IpuHIMI KIIFOYeBOTO
apomop¢o3za. OcBoeHHEe OECTIO3BOHOYHBIMHU U TO3BOHOYHBIMH KUBOTHBIMU CYIIIH.
Pa3Butne xu3HM Ha 3emiie IO 3paM M IEpPUOJAM: apxeHd, MpPOTEpO30H, Iareo30H,
Me3030, KaiHo30M. OOmas xapakTepUCTHKA KIUMaTa U TEOJOTHYECKHUX IPOIIECCOB.
[losiBieHMe W pacuBET XapaKTEPHBIX OPraHU3MOB. YTieoOpa3oBaHHE: €ro yCIOBHUS U
BJIUSTHUE Ha ra30BbIi COCTaB aTMOC(EpHI.

MaccoBble BBIMUpAHUS - 3KOJOTMYECKUE KPHU3UCHI npouuioro. IIpuunHel U ciaeacTBus
MaccOBBIX BIMUpaHuil. COBpeMEHHBIH 3KOJIOIMYECKH KPU3UC, €0 OCOOCHHOCTH

6.5

Paspmenst u  3amaum  anTpomosiorud. Meronbl  aHTpomnosniorud.  CTaHOBIIEHUE
IIPEICTaBICHUH O MPOUCXO0KIEHUH uenoBeka. COBpEMEHHbBIE HAyUHbIE TEOPUH.

CxoacTBO 4enmoBeKa C JKMBOTHBIMHA. CHCTEMAaTHYECKOE IIOJIOKEHUE YEJIOBEKa.
CBuzeTenbCcTBa CXOJCTBA YENOBEKA C >KMBOTHBIMH: CPaBHUTEIbHO-MOP(OJIOTHYECKHE,
sMOpHoIoruyeckue, (HU3NOIOro-OMOXUMHUYECKUe, MoBeaeHYeckue. OTauuus 4YeaoBeKa
OT XUBOTHBIX. IIpsIMOXOXJEHNE U KOMIUIEKC CBSI3aHHBIX C HMM IpU3HAKoOB. Pa3zBurtue
TOJIOBHOT'O MO3Ta U BTOPOW CUTHAJIBHOW CUCTEMBI.

JBwxkymue cuibl  (PakTOpel)  AHTPOMOreHe3a: OWOJOTHYECKHE,  COIMajbHBIC.
CooTHolIeHre OMOJIOTMYECKUX U COLUANBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OCHOBHbBIE CTaAMM AHTPONOIreHe3a. ABCTPAJONMUTEKH - JABYHOTHE MPEAKU JIIOJCH.
UYenoBek yMelnblid, IEpBbIE M3TOTOBIICHUS OpPyAud Tpyzaa. UesoBeKk MNpsIMOXOAAIIMA U
TIePBBII BBIXO JTFOACH 3a npeaenbl Adpuku. UenoBek reinens0eprekuii - o0Iuil mpenok
HEaHAEepTAIbCKOTO YEJIOBEKA U YEJI0BEKA pa3yMHOro. UenoBek HeaHIepTaIbCKUM KaK BUJ
JIOEH XOJOJHOTO KiIMMara. YenoBeK pa3yMHbIH COBPEMEHHOIO THIA, JACHUCOBCKHUU
YeJIOBEK, OCBOCHHE KOHTUHEHTOB 3a IpeaenamMu AQpuKH.

DBOJIIONMS COBPEMEHHOTO YeoBeka. EcTecTBEHHBIM OTOOpP B MOMYJSAIMSIX YEIOBEKA.
MyranuoHHslii mporiece u noiauMopdusm. [lomynsumoHHbIE BOJHBI, ApEi( TeHOB,
murparus 1 "3pdext ocHoBaTeNs1" B MOMYJISAIUSAX COBPEMEHHOTO YETOBEKA.
Yenoseueckue packl. [lonstue o pace. bonbime pacel: eBponeouaHas (eBpasuiickas),
aBCTpaJIO-HETpouHasl (dPKBaTOpUadbHAs), MOHTOJOWIHAS (a3MaTCKO-aMEepPUKAHCKas).
Bpewms u mytu paccenenus dyenoBeka 1o mianere. EnnacTBo yenoseyeckux pac. Hayunas
HECOCTOSATENILHOCTh pacu3Ma. [IpucmocoOieHHOCTh YelnoBeKa K pa3HbIM  yCIOBUSAM
OKpyKaromie cpeasl. Bnusame reorpaduueckoid cpeapl W japeilida TeHOB Ha
MOP(OJIOTHIO U (PU3HOJIOTHUIO YeTIOBEKA

DKOCUCTEMBI U IPUCYILIME UM 3aKOHOMEPHOCTH

7.1

Paszpnensl u 3anaun sxosnoruu. CBs3b SKOJIOTUHU € APYTUMH HAyKaMHU.
Metonast sxonoruu. [loneBbie HaOMIOACHNS. DKCIIEPUMEHTHI B 9KOJIOTUU: MPUPOIHEBIE U
naboparopueie. MojnenupoBaHiue B JKOJIOTUH. MOHHUTOPHHT OKPYXKAIOLIEH Cpelibl:




JIOKaJIbHBIN, pETHOHAIBHBIN U TJI00ATbHBIN

7.2

Oxonoruueckue (GakToppl W 3aKOHOMEpPHOCTH WX jaeuctBus. Knaccudukarus
IKOJIOTUYECKHX (PAaKTOPOB: aOMOTHYECKHE, OMOTHYECKHe, aHTpororeHHsie. OOmue
3aKOHOMEPHOCTH JeWcTBUs dKojormdeckux (akropoB. I[IpaBuno wmunumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTb. ODBPUOWOHTHBIE W CTEHOOMOHTHBIE
OpPTraHHU3MBI.

AbuoTtndeckue paktopsl. CBET Kak 3KOIOTHYecKuid pakTop. JleficTBre pa3HBIX Y4aCTKOB
COJTHEYHOTO CIIEKTpa Ha OpraHU3MbI. DKOJIOTHYECKHE TPYIIBI PACTEHUN U KUBOTHBIX IO
OoTHOmIeHHIO K cBeTy. CurHampHas ponb cBera. Dotomepwoau3M. Temmeparypa Kak
sKoJornueckuii ¢akrop. JlelicTBue Temmeparypsl Ha OpraHu3Mbl. [loWikuioTepMHBIE U
rOMOIOTEpMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPIaHU3MBI.

Brnaxxnocts kak skonoruyeckuit ¢akrop. IIpucnocobnenus pacTeHUd K MOANCPKAHUIO
BosHOTrO Oananca. Kiaccudukanus pacteHuil o oTHomeHuto K Boje. [Ipucnocobnenus
KUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXKUMA.

Cpenpl oOuTaHUS OPraHW3MOB: BOJHAs, HAa3eMHO-BO3/YIIHAas, MOYBEHHAs, TIyOMHHAs
MOJMOYBCHHAS, BHYTpHOpraHu3MeHHas. (DU3UKO-XUMUYECKUE OCOOCHHOCTH Cpej
obuTaHust opranu3MoB. [IpucrnocoOneHnst OpraHu3MOB K )KH3HHU B PA3HBIX CpeJiax.
buonoruueckue purmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOUYHbBIE Y TOIUYHBIE PUTMBI.
[TpucmocoOIeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBUH YKH3HU.
Kusznennsie popmbr opranuzmoB. [lonsarue o xuzHeHHou dopme. XKuzHeHHbIe HOPMBI
pacTeHMii: JepeBbs, KYCTapHUKH, KYCTAPHUYKHA, MHOTOJICTHHE TpPaBbl, OJHOJICTHUE
TpaBbl. JKu3HeHHBICE (OPMBI JKUBOTHBIX: THUIPOOHMOHTHI, TE€OOMOHTHI, a’dPOOUOHTHI.
OcobeHHocTH CTpoeHus U 00pa3a KU3HHU.

buotnueckne daktoppl. Buapl OMOTHYECKMX  B3aWMOJCHCTBUN: KOHKYPEHITHA,
XUIIHAYECTBO, CcUMOMO3 U ero Qopmel. [lapasuTtusm, koomepamus, MYTyallu3M,
KOMMEHCAJIU3M (KBapTHPAHTCTBO, HaxJieOHMYECTBO). HeTpoduueckue B3amMoaeicTBHs
(Tormueckue, popuueckue, padbpudeckre). 3HaueHUE OMOTUIECKUX B3aUMOJICHCTBUM JJIst
CYLIECTBOBAHMS OPraHU3MOB B cpejie oOuTanus. [IpuHIMI KOHKYPEHTHOTO UCKITIOYEHHS

7.3

DKOJIOTHYECKUE XapaKTEPUCTUKH monysanud. [lomymsamus kak Ouosiorudeckasl CucTema.
Ponws HEomHOpOIHOCTH Cpebl, PU3HUECKUX OaphepOB U OCOOCHHOCTEH OMOJIOTHH BHJIOB
B (hOpPMUPOBAHUH MPOCTPAHCTBEHHOH CTPYKTYphl momyisiuuid. OCHOBHBIE IMOKa3aTean
MONYJISALIMK: YUCICHHOCTb, INIOTHOCTh, BO3PACTHAS U MOJOBasi CTPYKTYpa, POXKAAEMOCTb,
MPUPOCT, TEMIT POCTA, CMEPTHOCTb, MUTPALIHSI.

DKojoruyeckas CTpykTypa nomyisuud. OUeHKa YMCICHHOCTH momyisuuu. /[nHamuka
MONYJSALMK U €€ PEeryisuus. buoTudyeckuid moTeHuuan nomyisuuud. MopaenupoBaHue
JUHAMUKHU nonyisauu. KpuBble pocta 4MClIeHHOCTH nomynsiuuu. KpuBble BbDKHBAHUA.
Perynsmust 4ucneHHOCTH MOMYIANMN: posib (DAKTOPOB, 3aBUCAIINX M HE 3aBHCSIIHX OT
MJIOTHOCTH. DKOJIOTHUECKHE cTpaTeruu BuaoB (r- u K-ctparerun).

[TonstTre 00 HKomormueckoil Humie BUAa. MecrooOutanue. MHOTOMEpHAas MOJIENb
skonornyeckor Humu Jx.JM. XaruumHcoHa. PasMepel OKOJIOTMYECKOW  HMILM.
[ToTenuuanpHas U peaii30BaHHAs HUILIU.

Bun kak cucrema nonymnsumid. Apeansl BUAOB. Buabl M HMX JKM3HEHHBIE CTpaTErHU.
3aKOHOMEPHOCTH TIOBEACHUS M MUTpPALMA >KUBOTHBIX. buoliornueckue WHBa3UU
YyKEpOJIHBIX BUJIOB

7.4

CoobOmectBa opranu3MoB. brorneno3 u ero crpykrypa. CBsi3u MEXIy OpraHM3MaMH B
OuoreHo3e. DxocucreMa Kak OTKpbiTas cucrema (A.Jlx. Tencnu). DyHKIMOHAIBHBIE
OJIOKM  OpraHu3MOB B  OJKOCHCTEME: MPOAYLEHTbI, KOHCYMEHTBI, PEIYLECHTHI
Tpoduueckue ypoBau. Tpoduyeckue menu u cetu. AOHOTHYECKHE OJIOKH SKOCHCTEM.
[TouBs! 1 UiBI B 3KOCUCcTEMax. KpyroBOpoT BEIIECTB U MOTOK SHEPTUU B IKOCHCTEME.
OcHOBHbIE TIOKa3aTeNM »dKOcUCTEMBl. buomacca u mnpoaykuus. OKOJIOTHYECKHE
MUPAMHUJIBI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBrnenHnble 3aKOHOMEpHBIE CMEHBI COOOLIECTB - cykueccuu. IlepBuuHble H
BTOpPUYHBIE CYKLIECCUU U MX MPUYUHBL. AHTPOMOTEHHBIE BO3ACHCTBUSI Ha CYKIECCHH.
Knumakcnoe cooOmiectBo. bropasnooOpasue u mosiHoTa KpyroBopoTa BEIECTB - OCHOBA
YCTOWYMBOCTU COOOIIECTB.

[Ipupoaubie 3KOCUCTEMBI. AHTPOIIOTEHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMA. ATPOLIEHO3.




Paznuuns mexny aHTpOITOT€HHBIMU U MTPUPOIHBIMU YKOCUCTEMAMU.

Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['oposckas diopa u dayna.
CunanTponu3anusi Topojckoi ¢ayHbl. buonmornueckoe M XO3SMCTBEHHOE 3HAYCHHUE
arposKocucTeM H  ypOo3KocucTeM. 3aKOHOMEPHOCTH (OPMUPOBAHMSI OCHOBHBIX
B3aUMOJICVCTBUI OPraHU3MOB B DKOCHUCTEMAaX.

[lepeHoc H3HEpPrUM W BEIIECTB MEXKAY CMEXKHBIMA 3KOCUCTEMaMU. Y CTOWYHUBOCTH
OpraHu3MOB, MONYJALMN M SKOCUCTEM B YCJIOBHUSIX €CTECTBEHHBIX M aHTPOIOrCHHBIX
BO3JEHUCTBUI

7.5

buocdepa - obOmennanerapHas o0ojouka 3eMiH, TZie CYIIECTBYET WJIM CYLIECTBOBAJA
xu3Hb. Yuenue B.U. Bepnaackoro o 6uochepe. O6mactu 6uocdeps: u ee coctas. XKupoe
BEIIECTBO OMOCHEPHI U ero (PyHKIUH.

3aKoHOMEPHOCTHU cymecTBoBaHusl orocdepbl. OcobeHHOCTH Orochephl Kak TII00AIBHON
sKocucTeMbl. Jl[uHamMHueckoe paBHOBecue B Ouocdepe. KpyroBopoTbl BemecTB u
OMOTreOXMMHIYECKHE ITUKIIBI (YTIiiepo/ia, a30Ta). PUTMHUYHOCTD siBIeHU# B Ouocdepe.
3onanbHOCTh Ouocheprl. [TonsiTne 0 6mome. OCHOBHBIE OMOMBI CYIITU: TYHJIpa, XBOWHBIC
Jieca, CMeIllaHHbIe ¥ IIMPOKOJIMCTBEHHBIE Jieca, CTENH, CABAHHBI, IIYCThIHU, TPOIIUYECKUE
Jieca, BRICOKOTopbsi. Kimmmar, pacTUTenbHbIN U )KUBOTHBI MUP OMOMOB CYIIIH.

Ctpykrypa u (GYHKIUS JKHBBIX CHCTEM, OILIEHKA WX PECypCHOro IMOTEHIHMAla W
ouocdepHbIx QyHKIIHIA

7.6

DKoJIOTHYEeCKHe KpU3WChl W WX TNpUYMHBL Bo3gelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpenapl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Paspymienune mouBbl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHue
KJIIMAaTa.

AHTpOIIOTEHHOE BO3JIEHCTBUE HAa pPACTUTEIbHBIM M JKUBOTHBIM Mup. Oxpana
PacCTUTEIBHOIO U KUBOTHOrO MHpa. OCHOBHBIE MPUHIUIBI OXpaHbl Npupoabl. KpacHbie
kHUrH. Oco60 oxpansiemble npupoubie Tepputopun (OOIIT).

borannueckue caapl ¥ 300J0THYECKUE MTAPKH.

OCHOBHBIE TPUHIMIIBI YCTOWYMBOIO PA3BUTHUS YEJIOBEYECTBA U IPUPOABL. PanmonansHoe
IIPUPOJIONIOIB30BAHUE U COXPAHEHUE OMOJIOIMUYECKOro Pa3HOO0pa3us 3eMiu







