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INOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMMmbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JUIS OIpEACIICHUS
NOIX0/0B K (OPMHUPOBAHMIO COZEpKaHUs ydeOHoro mnpenmera «buomorus» cocraBuim:
koHuenryaibHbie nonoxeHus OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJIEH, COJEpKAHUA,
pe3ynbTaToB 00y4eHHs U TPeOOBAHUN K YPOBHIO MOATOTOBKH BBIMTYCKHHUKOB, MOJOXEHHS 00
O0MMX LENSIX M MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmiero obpazoBanusi B Poccuiickoit @enepanun, a TakkKe MOJIOKEHUS O crienu(uKe OUOIOTHH,
e 3HAUYCHUU B TO3HAHMM YXUBOW MPHUPOABI MU 00ECIEYEHHH CYIIECTBOBAHHUS YEIOBEYECKOTO
obmiectBa. CoriaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpPEIeIeHbl OCHOBHbBIE (DYHKIUU MPOTrPAMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma mo O6uonoruu AaéT MPEICTaBICHUE O TENIX, 00 00mIeit cTpareruu 00y4YeHuUs,
BOCIIUTAHUS M Pa3BUTUS OOydYaromIMXCs cpeacTBaMu YyuyeOHoro mnpeamera «buomnorusy,
onpezenser o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpYy, paclpeleieHHue 0
pa3zienaM M TeMaM, PEKOMEHAYyeMyIO MOCJeI0BATEIbHOCTh M3Y4YEHHUs y4eOHOro marepuana c
y4€TOM MEXKIIPEIMETHBIX W BHYTPUIPEIMETHBIX CBSI3€H, JIOTHKA 00pa30BaTEeIbHOTO TpoIecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUYaIoOIXCS.

B mnporpamme mo OHOJOTHMM Tak)Ke YYMUTHIBAIOTCS TpeOOBaHUS K IUIAHHUPYEMbIM
JUYHOCTHBIM, METANPEJIMETHBIM M TPEIMETHBIM pe3yJibTaTaM OO0y4YeHHS B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIHHOM AEATEIbHOCTH/y4eOHBIX NEHCTBUN 00ydJaONIMXCs 10
OCBOEGHUIO COJIEpP KaHUs OMOIOTHYECKOr0 00pa30BaHUsI.

B nporpamme mo 6uosnorum (10—-11 kmaccel, 6a30BbIif YpOBEHb) peann30BaH MPHUHIIHUII
NPEEMCTBEHHOCTH B HW3yYeHUHM Ouoyoruw, Oiarojapss dYeMy B HEH MPOCMAaTpPHBAETCS
HANpaBJICHHOCTh HAa Pa3BUTHE 3HAHHM, CBS3aHHBIX C (POPMHPOBAHHWEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpUEHTAIMi  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILICHUS,
MPEJCTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHBIM OTHOIIEHHEM K OKpYKarolen
npupogHoii cpene. IlosTomMy Hapsay ¢ M3ydeHHEM OOIIEOMOIIOTHYECKHX TEOPHM, a TaKxke
3HAHWIA O CTPOSHUH )KUBBIX CHCTEM PA3HOTO PaHTa U CYNIHOCTH OCHOBHBIX MPOTECKAIONINX B HAX
MPOIIECCOB B MpOorpaMMe MO OWONOTMM YAENEeHO BHUMAHHE HCIOIb30BAHUIO MONYyYEHHBIX
3HaHWI B TOBCETHEBHOM KM3HU JJISl PEIICHUs MPUKJIAJHBIX 3a7a4, B TOM YHCIe: TPOQUIaKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHWK  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIBTUPOBAHHS,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00pPa3HOr0 MOBEICHUS B OKpY’KaIOUIeH MPUPOIHON cpese,
aHaM3a BIMSHUS XO3SHCTBEHHOM [EATENHHOCTH YEJIOBEKa Ha COCTOSIHHE MPHUPOIHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHHUMAaHMS K MPUKIAJTHON HAMpaBIEHHOCTH Y4eOHOTO
npeamera «BbHONOTHS» MPOJUKTOBAHO HEOOXOIUMOCTHIO OOECTICUeHHsI YCIOBUHM UIS pelIeHUs
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOTo 00pa30BaHusl, KOTOpask MpeAIoiaraet
dbopMupoBaHHe Yy OOYYarOIIMUXCS CIOCOOHOCTH aganTHPOBAThCS K H3MEHEHHSIM JTUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMs 3aHUMaeT BakHoe MecTo. OHa
oOecnieunBaeT (QopMUpOBaHHE y OOy4YalOIIMXCS MPEICTABICHUNH O HAaydyHOM KapTHHE MUpa,
pacmupsieT ¥ 0000IIaeT 3HaHUS O JKUBOW MPUPOJE, €€ OTINIUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpTaHHW3aIllMi M OHBOJIOLUU, CO3MaET YCIOBHUS JUIA: TO3HAHUS 3aKOHOB JKUBOH MPUPOBI,
dopmupoBanus (YyHKIHMOHAJIBLHOW TPaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M Oe3omacHOro odpasa
KM3HH, YKOJIOTHYECKOTO MBIIIICHHS, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIEC U YETOBEKY.

Bombioe 3HaueHWe OWOJIOTHS WMMEET TaKKe JUIA PEIeHHs BOCHUTATENBHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oouiero ooOpa3oBaHus, coluanu3anuy odyyaromuxcs. M3yyenue
6uosorun obecrieunBaet YCIIOBUS TUTS dbopMupoBaHUs WHTEIJIEKTYalbHBIX,
KOMMYHHKAITMOHHBIX W HWH()OPMAIIMOHHBIX HABBIKOB, ICTETHYECKON KYJIBTYpPHI, CIIOCOOCTBYET



MHTETpaly OWOJIOrMYECKUX 3HAHUM C MPEJCTABICHUSMU W3 JIPYTUX Y4eOHBIX MPEIMETOB, B
qacTHOCTH, (pu3uku, Xumun u reorpadun. HazBaHHBIC MOTOKEHHS O TIPETHA3HAYCHUHN Y4EOHOTO
npenmera «buonorus» cocraBUIM OCHOBY Uil ONPEICNICHUS TMOAXOJO0B K OTOOpYy U
CTPYKTYPUPOBAHHIO €TO COAEPIKAHUS, ITPEJICTABICHHOIO B IPOrpaMMe 1o OMOJIOTHH.

OTt60p conepkanusi yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYLIECTBIIEH C
MO3UIUI KYJIBTYpPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYarOIIUecs JOKHBI
OCBOUTH 3HAHUS W YMEHHS, 3HAYMMBbIC ISl (POPMUPOBAHHS OOIIECH KYJIBTYpHI, ONMPEACISIONUe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’Kalollel MNpPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM JKMU3HHU W MPAKTHYECKOU aesTeIbHOCTH. Oco00€ MECTO B ATOHM cCHUCTEMEe 3HAHUH
3aHMMAIOT DJIEMEHTBI COJEPIKAaHUs, KOTOphIE CIy>)KaT OCHOBOM i  (OpMHUpPOBaHUS
MPEACTABICHU O COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTUHE MHpa M IEHHOCTHBIX
OpHUEHTAIUIX JUYHOCTH, CIOCOOCTBYIOLIMX I'YMaHU3alUH OMOJIOTHYECKOT0 00pa30BaHusl.

CTpyKTypUpOBaHUE COJEpKaHUS Y4yeOHOro Marepuaiga B IporpamMmme Mo OHOJIOTHUH
OCYIIECTBIICHO ¢ YYETOM MPUOPUTETHOTO 3HAUCHUS 3HAHUU 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
JKUBOM TPUPOABI, O €€ YPOBHEBOM OpraHM3alMdHd W 3BOJIOLMH. B COOTBETCTBMHM C 3TUM B
CTpYKType yueOHoro npeamera «buonorus» BbIIENCHBI CIEAYIOUIUE COAEpKATEIbHbIC JTUHUU:
«buonorus kak Hayka. MeToabl Hay4yHOro mo3HaHus», «KieTka kak Ouonornyeckas CUCTeMay,
«Opranu3m kak Ouosoruyeckas cuctema», «Cuctema U MHOroo0pasue OpraHMuecKOro MUpay,
«OBOJIOLUS )KUBOU MPUPOIBD, « IKOCUCTEMBI U TIPUCYIIUE UM 3aKOHOMEPHOCTH.

Leny u3yuyenuss yueOHoro mnpeamera «buosorus» Ha 06a30BOM ypOBHE — OBJAJCHHUE
00y4JalImMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra U NpuoOpeTeHrne YMEHUI UCIONb30BaTh 3TU 3HAHMS AJI TPAMOTHBIX JEHCTBHI B
OTHONICHUH O0BEKTOB )KHBOW MIPUPOJIBI M PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
oOecrieunBaeTcs pelieHrueM CIeAYIOIMUX 3a1ayu:

OCBOEHHE OOyYaroIIUMHCS CHCTEMbl 3HAHUW O OHOJOTMYECKUX TEOpUSX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTAX, THIOTE3aX, MpaBujaxX, CIy>KalluX OCHOBOW s (POPMUPOBAHUSA
MPEACTABICHUN O €CTeCTBEHHO-HAYYHOW KapTUHE MHpa, O METOAaxX HAy4YHOIro ITO3HAHUS,
CTPOEHUH, MHOTOOOpa3MH U OCOOCHHOCTSX KHBBIX CHCTEM pPa3HOTO YpPOBHS OpTaHU3AIINU,
BBIIAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHKEe y OOYYalOMIMXCSl MO3HABATEIbHBIX, MHTEIJIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAYYHBIX B3IJISJIOB,
UJEeN ¥ MOJIX0/I0B K U3YUYEHHUIO )KMBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3alUU;

CTaHOBIIEHHE Yy OOydJaromuxcsi oOIe KyInbTyphl, (DYHKIMOHAIBHON TPaMOTHOCTH,
pa3BuUTHE YMEHUM OOBSCHATH W OLIEHUBATH SBJICHUSI OKPY’KAIOIIETO MUpA KUBOW MPUPOJIBI HA
OCHOBAHUU 3HAHHWM U OMBITA, MTOJTYUYECHHBIX MTPU U3YUCHUH OHOJIOTUH;

dbopMupoBaHUe Yy OOYYArOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYEHHE OMOIOTHYECKHX
3HAHUM B MPAKTUYECKON JEATEIbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOT U

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOUW ITPHUPOJIBI,
HE00X0IUMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOIEHHUS STHUECKUX HOPM MPHU MPOBEICHUU
OMOJOTUYECKHUX UCCIICIOBAHMIA,

OCO3HAHWE IEHHOCTH OMOJIOTMYECKUX 3HAHWW JIJISi TOBBIIICHHUS YPOBHS IKOJIOTHYECKOM
KYJBTYPHI, 171 HGOPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHUE MPUOOPETEHHBIX 3HAHWW M YMEHUW B TMOBCEIHEBHOW >KWU3HU IS OIEHKU
MOCNEACTBUI CBOEH NEATENhbHOCTH IO OTHOIICHHIO K OKpYXKalollel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOI0IEHNE Mep TPODHUIAKTHKY 3a00IeBaHUH.



B cucreme cpennero obmiero obpazoBanus «buonorus», nzydaemas Ha 6a30BOM YPOBHE,
SBIISIETCSL O0S3aTENBHBIM YYEOHBIM TPEIMETOM, BXOMSIIMM B COCTaB MPEIMETHOW 001acTu
«EcTecTBeHHO-HAYUYHBIC TTPEIMETHIY.

Juis u3ydeHuss OHOJIOTUU HAa 0a30BOM YPOBHE CPEIHEr0 OO0IIero o0pa3oBaHHS OTBOJUTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMM C OOLIECTBEHHBIMU, TEXHUYECKUMH U JPYTUMHU
€CTECTBCHHBIMU HayKamHu, (uiocodueir, 3TUKOH, 3CTETUKONM u mpaBoM. Ponb Ouonoruu B
(bopMHpOBaHNN COBPEMEHHON HAYy4YHOU KapTHHBI Mupa. CucTemMa OMOJIOTHYECKUX HayK.

Mertonbl 03HAHUS )KUBOW MPUPOAbI (HAOIIOIEHUE, SKCIIEPUMEHT, ONMCaHUE, U3MEPEHHUE,
KJaccu(uKanus, MOIEIMPOBaHUE, CTATUCTUYECKAs 00pabOTKa JaHHBIX).

JleMoHCTpanum:

IToprpersr: Y. {apsun, I'. Mennens, H. K. Konpuos, /Ix. Yorcon u @. Kpuk.

Tabnuubl u cxembl: «MeTobl TO3HAHUS KUBOW IIPUPOABI».

JlaGopaTopHble H NpaKkTH4YecKHe padoThbi:

[Ipaktuyeckas pabora Ne 1. «lcmomnb3oBaHWE pPa3TUYHBIX METOJOB NpPU H3YUCHUHU
OMOJIOrN4eCKNX 0O0OBEKTOBY.

Tema 2. JKuBble cuCTEMBbI M UX OPraHU3aIUA.

JXusble cucreMmbl (6MOCHCTEMBI) Kak IMpeaMeT u3ydeHus Ouonornu. OTiauuue >KHUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpolicTBa OuwocucTteM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJICKYJISIPHBIM,  KJIETOYHBIM,  TKAHEBbI,  OPraHU3MEHHBIH,  MOMYJSALHMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JleMoHCTpanum:

Tabmuublt u cxembl: «OCHOBHBIC TPHU3HAKH KU3HU», «YPOBHU OpraHU3alMd KHUBON
HIPUPOJBIY.

Ob6opynoBanue: mojenb Mosiekyisl JJHK.

Tema 3. XuMH4YeCKHil COCTAB M CTPOEHNE KJIETKH.

XHAMHMYECKMH  COCTaB  KIIETKH. XHAMHYECKHE  DIIEMEHTHI: MaKpO3JIEMEHTHI,
MUKpO3JIeMEHTHI. Bosia 1 MUHEpasbHbIE BEIIECTBA.

@yYHKIIMM BOJBl M MHUHEpPAIBHBIX BElIECTB B KieTke. [loanep:kaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHue 0e1K0B. AMUHOKUCIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE€ AMMHOKHCIOTH. AMHHOKHCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl O€IKOBOM
MOJIEKYJIbl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAs M YETBEPTHUYHAS CTPYKTypa). XHUMHYECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHknu GEITKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtammubl. Omiauuuss  (EepMEHTOB  OT
HEOPraHUYECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MOHOCaXapH/ il (TJII0KO3a, pubo3a U J1e30KCHprd03a), Aucaxapusl (caxaposa,
JaKTO3a) W TMOJIMcaxapuibl (Kpaxmal, TJIMKOTeH, LeJUIoao3a). buomorndyeckue (yHKUUU
YTJIEBOJIOB.

Jlunuasl:  TpUrauuepuisl, Qochonunuael, crepouabl. [uapodmibHO-rHAPOGOOHBIE
cBoiicTBa. buonornueckue GyHkumu nunuaoB. CpaBHEHUE YIIIEBOJIOB, OEIKOB M JUMHUIOB Kak
MCTOYHUKOB SHEPTHUH.

Hyxnennosbie kucnotsl: JIHK n PHK. Hykieotuasl — MOHOMEpBI HYKJIIEHHOBBIX KHCIOT.
Crpoenne u ¢ynkuuu JHK. Crtpoenne u ¢pynxuuun PHK. Buast PHK. AT®: crpoenue u
byHKIHN.



[utonmoruss — Hayka o kjeTke. KietouHas Teopuss — mpuUMep B3aUMOJCUCTBUS UIIEH U
¢dakToOB B HAYYHOM MO3HAHUH. METO bl U3YUYCHUS KIETKH.

KrneTka kak nenoctHas xuBasi cuctema. OOIIme Mpu3HaKy KIETOK: 3aMKHYTasl Hapy KHas
MeMmOpana, monekyibsl JIHK kak reneruueckuii anmapar, cucTeMa CHHTe3a Oenka.

Tunbel KIETOK: JyKapuoTHdeckas M mpokapuotuueckas. OCOOEHHOCTH CTPOCHHUS
npokapuoTuyeckoi kiueTku. Kierounas crenka 6akrepuii. CTpoeHrnEe S5yKapHOTHYECKON KIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIUH.
[InasmaTtuueckas MemOpaHa, e€ cBoiWcTBa M (QyHknuu. l[luTomnmazmMa u e€ oOpraHOUIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar ['onbmaxku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHApPUH, IIacTuiabl. IIpoucxoxneHne MHUTOXOHIAPUA U ILIACTHI.
Bune mnactun. HememOpaHHble OpraHouAbl KJIETKU: pUOOCOMBI, KIIETOUHBIH LIEHTP, LIEHTPUOIIH,
PECHUYKH, KIyTUKH. DyHKIIMM OPraHonI0B KIETKHU. BritoueHus.

SAnpo — perynaTopHblil HeHTp KiIeTkH. CTpoeHue sapa: siiepHas 000104Ka, Kapuoria3zma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lIneitnen, P. Bupxos, k. Yorcon, O.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpenesieHue XHMHYECKHX JJIEMEHTOB B  HEXUBOW IPUPOIECH,
«Pacnpeenenre XuMUYECKUX AJIEMEHTOB B )KMUBOU IPUPOJIEN.

Tabmuer u cxembl: «llepuoguyeckas TabmuIa XMMHYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOJBI», «brnocunTe3 Genka», «CtpoeHne MoneKkyisl Oenka», «CtpoeHne GpepmMeHTay,
«Hyxneunossie kuciotel. JJHK», «Ctpoenne monekynsl ATDy», «CtpoeHne 3yKapruoTUIeCKOn
KJIeTKN», «CTpoeHue MXUBOTHOM KieTkn», «CTpoeHHe paCTUTENbHOU KIETKn», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKN», «CTpOeHHE sipa KIETKU», « Y TIEBOAbDY, «JIunuasn.

OO0opyoBaHHE: CBETOBOM MHUKPOCKOI, OOOPYJIOBAaHHE /IS TPOBEACHHUS HAOIIOICHUMA,
U3MEpPEHU, SKCIEPUMEHTOB, MUKPOIIpENapaThl PacTUTENbHBIX, JKUBOTHBIX M OaKTepHalIbHBIX
KJIETOK.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «/3ydueHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTpOEHHs KJIETOK DPACTECHWH, >KUBOTHBIX M
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U X OMUCAHHEY.

Tema 4. ’/KuzHeneATeJJbHOCTDH KJIETKH.

OOmeH BemiecTB, WIM MeTa0OMU3M. AcCUMWIANMS  (IJIaCTUUECKUH OOMEH) u
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Ponb
3aKOHOB COXPAaHEHUS BELIECTB U SHEPTrUH B TOHUMAaHUH MeTa00Iu3Ma.

Tunber oOMena BemiecTB: aBTOTPOdHBIN U rerepoTpodHsbii. Pons pepmeHTOB B 00MEeHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBas ¢a3bl ¢orocuHTe3a. Peakiuu ¢dorocuHTe3a.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A JUIS )KU3HU Ha 3emie. BnusHue ycnoBuii
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XemocuHTe3. XEMOCHHTE3UPYIOIIHEe OaKTepuu. 3HAUYCHWE XEMOCHHTE3a I KU3HM Ha
3emue.

OHepreruyecknii oOMeH B KieTke. PaciieruieHue  BelIECTB, BbIIEICHHE U
aKKyMYJIMpOBaHHE SHEPTUU B KJIETKE. DTarbl S3HepreTndeckoro oomena. ['nukonus. bpoxxenue u



ero Buabl. KucinopogHoe OKHCIIEHHE, WIM  KJIETOYHOE  JibIXxaHWe. OKHUCIUTENIBbHOE
dochopmmupoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakumu wmarpuuHoro cuHrte3a. l'eHernueckas wunHpopmamus u JIHK. Peammuzauus
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
MatpuuHblii cuate3 PHK. Tpancisaius — 6uocunte3 Oenka. Drtarnbl TpaHcusanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3HM — BuUpyChl. Mcropusi oTkpeiTHs BupycoB (. U.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUPYCcoB. bakrepunodaru. bonesnu
pacTeHui, )KUBOTHBIX U YEJIOBEKa, BbI3bIBa€Mble BUpycaMu. Bupyc nMMyHOepUIIMTa YeT0BeKa

(BUY) — Bo30ymutens CIIMJla. OOpaTHas TpaHCKpPUNIMS, peBepTa3a M HHTErpasa.
[TpodunakTrka pacnpocTpaHEHHS BUPYCHBIX 3a00ICBaAHHIA.
JdemoHcTpanuu:

IToptpetsi: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupszes.

Tabmuer  w cxembl: «Tumbl  mutaHus», «Mertabonu3am»,  «MHUTOXOHAPHUSY,
«QHepreTuueckuii oomMen», «Xmopomiact», «Dotocunres», «Crpoenne THK», «Crpoenue u
dbyHkmoHupoBanue reHa», «CuHtre3 Oenka», «l'eHeTmueckwii  Kom», «Bupycen,
«bakrepuodarn», «Ctpoenne u xu3HeHHbId 1wkn Bupyca CIIHNMa, O6axtepuodaray,
«Pennmukanmsa JJHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHHE KIETKN», MOJieb cTpyKkTyphl JIHK.

Tema S. PazMHoOKeHMe M UHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1uKi, WM KU3HEHHBIM WK kieTku. MHTepdaza m mwuros. Ilponeccsl,
nporekaromue B uHtepdasze. Permnukanus — peakuuss marpuunHoro cunteza JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapuOTHUIl. JMIIOMIHBIM W TarIOWAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckne OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Craaum muto3a. Ilpouecchl, mpoucXonslIMe Ha pas3HbIX
CcTaIugIX MUTO3a. bromorndeckuii CMBICII MHTO3a.

[Tporpammupyemasi ruOesb KIETKH — allonTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M MojioBoe. Buapl  Oecrnonoro
Pa3MHOXKEHHUS: JIeJICHHE HaJlBO€, MOYKOBAHUE OJHO- MU MHOIOKJIETOYHBIX, CIIOPOOOpa3OBaHuE,
BETE€TaTUBHOE Pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJICKLIHH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIAUYUS OT OECIOI0ro.

Meiios. Craguu meios3a. [lporeccel, mpoucxosiiue Ha cTagusx meiosza. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyeckuii CMbICI M 3HaYEHUE MEN03a.

["ameTorenes — npotecc 00pa3oBaHUs MOJOBBIX KJIETOK Y *KHUBOTHBIX. [T0JI0BBIE Kene3bl:
CEeMEHHUKU M sSU4YHMKH. OOpa3zoBaHHE M pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo3ouf,
AllIeKJIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpOEHHUS SHIEKIETOK U
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

WNunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpUOHAJIbHOE pa3BUTHE (IMOpHOTEHE3).
Otansl AMOPHOHAIBHOTO PAa3BUTHS Yy TO3BOHOYHBIX >KMBOTHBIX: JAPOOJIEHUE, TacTpyJIsAlus,
opranoretes. [ToctamOproHanbHOe pa3BuTHE. THIBI MOCTIMOPHOHATBHOIO PA3BUTHS: MPSIMOE,
HenpsiMoe (IM4uHO4YHOe). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE
BBI3bIBATH BPOXKACHHBIE YPOICTBA.

Poct u pa3Butne pacrenuii. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOEHUE CEMEHM, CTaJUU
pa3BUTHSL.

JdemoHcTpaumuu:



Tabmuip! u cxembl: «DOpMbI pa3MHOKEHHUS OPTaHU3MOBY, «J[BOMHOE OTUIOOTBOPEHHUE Y
LBETKOBBIX pacTeHUi», «BereraruBHOEe pa3MHOXKEHUE pacTeHUN», «JlelleHne KIIETKU
Oaktepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBDy, «KIETOUHBIN UK,
«Pemmukanus JJHK», «Mutosy», «Meiosy, «lIpsiMoe u Henpsimoe pa3Butue», «l'amerorenes y
MJIEKOIUTAOIINX U YeJIOBEKa», «OCHOBHBIE CTaIUN OHTOTECHE3a).

OOGopyaoBaHue: MHKPOCKOIN, Mukpomnpenaparbl «CrepMaTo30ubl MIIEKOTUTAIOLIETOY,
«Slinexnerka miekonuTarouiero», «Kapuokunes B KIETKaX KOpEIIKAa JyKa», MarHUTHas
MoeNb-anuKamnus «Jlenenue knetkn», moaens JIHK, Moaens metadazHoil XpOMOCOMBL.

JlaGopaTopHble H NpaKkTH4YecKHe padoThbI:

Jlaboparopuas padora Ne 3. «Habmoenue MuTo3a B KJIETKaX KOHYMKA KOPEIIKA JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax».

Jlaboparopnas pabora Ne 4. «l3ydyeHue CTpOEHHUS IOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HaciieicTBEHHOCTh M H3MEHYNBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropus pa3BuThs TreHeTHMKH. Poiib OHUTONOrMM U
SMOPHOJIOTHH B CTAHOBJICHUH T'€HETHKHU. BKitag pocCcUiicKuX U 3apyOeHbIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeToabl TEeHEeTUKH (TUOPUIONOTUYECKUIl, IUTOTEHETHUYECKUd, MOJIEKYISIpHO-
reHetuyeckuii). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnyeckasi CHMBOJIMKA, UCTIOJIb3yeMasl B
CXEMax CKpEeIMBaHHII.

3aKOHOMEPHOCTH  HACJEAOBaHUS  MPU3HAKOB, YycTaHoBleHHble [. Menuaenem.
MounorubpuaHoe cKperuBanue. 3aKoH equHo00pa3us TuOpuI0B nepBoro nokosneHus. [Ipasuio
JOMUHUPOBaHUS. 3aKOH paculeluieHus npu3HakoB. ['mnore3a uucrtorel ramer. IlomHoe u
HETIOJHOE JOMUHUPOBAHUE.

JluruOpumHoe  CKpelmMBaHHWE. 3aKOH  HE3aBUCHMOTO  HACJICIOBAaHUS  IPHU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI TUTHMOPHIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpEIlMBaHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIMBAHUS [IJIsl ONIPEIeTIeHHsI TEHOTUIIA OCOOU.

CuennenHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno cuemjieHHOMY
HACJIEIOBAHUIO I'eHOB. HapyllleHne cueryieHust TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

['enetnka nona. XpoMOCOMHOE OIpEAENIeHHE NoJjia. AYTOCOMBI M IOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHbie OpraHu3Mbl. HacinenoBaHne NpPU3HAKOB, CUEIJIEHHBIX C
IOJIOM.

N3meHunBOCTh. BUIbI ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS U HAcleACTBeHHas. Ponb cpebl
B HEHACIIEJICTBEHHOW W3MEHYMBOCTU. XapaKTePUCTHKA MOIU(PUKAIUOHHOW H3MEHYHBOCTH.
Bapuanuonsslil psa u BapuanvoHHas kpuas. Hopma peaknuum npusHaka. KonmyecTBeHHbIE 1
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIM(PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencTBenHas, Wi reHOTUNWYECKasi, U3BMEHYMBOCTh. KoMOMHATHBHAST M3MEHYHBOCTb.
Meiio3 u TmONOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTallioHHas
U3MeHYHBOCTh. Kiaccudukaims MyTanuii: TeHHbIE, XpPOMOCOMHBIE, TeHOMHBIE. YacTtoTa u
MPUYHHBI MyTanuii. MyTtareHHbIe (aKTOPhl. 3aKOH TOMOJIOTHYECKUX PSIJOB B HACIEICTBEHHON
n3MenunBocty H. M. BaBuiosa.

Buesinepnas HaclieICTBEHHOCTb U U3MEHYUBOCTb.

I'enetnka wyenoBeka. Kapuwotun denoBeka. OCHOBHBIE METOJbl T€HETHKH YEJIOBEKA:
TE€HEATOTUYECKUN, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OHOXMMHUYECKUN, MOJICKYJISIPHO-
reHetuyeckuid. CoOBpeMEHHOE OIpeAelieHHEe TEeHOTUIIA: TOJIHOT€HOMHOE CEKBEHHUPOBAHMUE,
TeHOTUIIMPOBaHUE, B TOM uucie ¢ momorpio [II[P-ananusa. HacnenctBeHHbie 3a0oneBaHus
YeJIOBeKa: TeHHbIe Oone3Hu, OO0Ne3HM C  HACIAEACTBEHHOM  MPEApPacIonoKEHHOCTHIO,
XpoMocoMHBIE Oosie3HH. ComaThdeckue | TeHepaTuBHbIE MyTanuud. CTBOJOBBIC KIIETKH.



[TpunHLMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKYA U JICUEHUS T€HETHUYECKUX
Oone3nell. MeaMKO-TEeHETUYEeCKOe KOHCYJIbTHPOBAaHUE. 3HAYCHHWE MEAMIMHCKOM TEHETHKH B
NPEIOTBPALICHUN U JICYEHUH TeHETHYECKUX 3a00JIeBaHUN YeJI0BEKa.

JdemoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodeen-
Pecosckuii, H. Y. BaBuios.

Tabmuubl 1 cxembl: «MOHOTHOPUHOE CKPEUIMBAHUE U €r0 IIUTOI€HETHYECKasi OCHOBAY,
«3aKOH pacUICIUIEHUS] M €ro IUTOT€HETUYECKas OCHOBa», «3aKOH YHUCTOTBI TaMeT»,
«lurubpuanoe ckpeumBanue», «Luromornyeckue OCHOBBI AUTHOPUIHOTO CKPEIIMBAHUS,
«Menos», «B3anMoaencTBre aulebHbIX T€HOBY, «I eHeTnyecKkue KapThl paCTCHUM, KUBOTHBIX
U uelnoBeka», «['eHeTuka mona», «3aKOHOMEPHOCTH HACJIEIOBAaHUS, CLEIUIEHHOIO C IOJIOMY,
«Kapuotunsl uyenoBeka M IKUBOTHBIX», «Bumbl wusMeHunBoctuy», «MoauduxaonHas
U3MEHYUBOCTHY», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa Ipynn KpoBu», «MyTaloHHas
U3MEHYUBOCTDY.

Ob6opynoBanue: MoAeTU-aNMIUIMKAIUU «MoHOruOpuaHOe CcKpemBanue», «Hemonnoe
JOMHUHHUpOBaHHUE», «Jurubpuanoe ckpemmBaHue», «llepekpéct XxpomMocom», MHKPOCKON U
Mukpormnpenapar «Jlposoduna» (Hopma, mytanuu GopMbl KPBUIEEB U OKPACKHU Tela), repbapuit
«I"opox mOCEeBHOM».

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

Jlaboparopuas pabota Ne 5. «M3ydueHue pe3yibTaTOB MOHOTUOPUTHOTO U AUTHOPUITHOTO
CKpEIIUBAaHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIPEIapaTaxy.

JlaboparopHas pabota Ne 6. «3yueHne MOAMPHUKAITMOHHON U3MEHUYUBOCTH, TOCTPOCHUE
BAPUALIMOHHOTO PsI/1a ¥ BAPUALIMOHHON KPUBOI.

JlaGopatopnass pabora Ne 7. «AHamM3 MyTanmmid y JApo30GWIBI Ha TOTOBBIX
MUKpOIIpenaparax.

[TpakTueckas pabota Ne 2. «CocTaBieHue 1 aHaJIN3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUM.

CenekIusi Kak HayKa U TIpoliecc. 3apokIeHUe CelIeKInu U goMectukainus. Yuenue H. U.
BaBuioBa o 1eHTpax NPOUCXOXKIEHHS M MHOrooOpasusi KyJbTYpHBIX pacTeHui. LleHTpsl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOpOJa, ITaMM.

CoBpeMeHHbIE METOJbl CeleKIUMU. MacCcoBbli U MHAUBUAYAIbHBIA OTOOpHI B CENEKLUU
pacTeHuit U xKUBOTHBIX. OlleHKa 3KCTepbepa. bIu3KopoICTBEHHOE CKpelUBaHUe — UHOPUAMHT.
Yucras guHug. CkpemuBaHue 4YHCTHIX JinHUM. ['ereposuc, wuaum rulOpuaHas cuia.
HeponctBenHoe ckpemuBanue — aytOpuauHr. OtnanéHHass ruOpuauzanuss U e€ yCIexH.
NcKyCCTBEHHBI MyTareHe3 W MOJYyYEHHE MOJUILIOUI0B. JIOCTHIKEHUSI CEJIEKUUH PacCTEHUI,
KUBOTHBIX U MUKPOOPTaHU3MOB.

bruorexHonoruss Kak oOTpacib NPOU3BOACTBA. ['€HHas WHXEHepus. OTamlbl CO3JAHUSA
pexomOuHanTHOM JIHK u Tpancrenneix opranuszmoB. Knerounas umxeHepus. Kierounsle
KyJbTypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHUH. KiIOoHMpOBaHKWe BBICOKOIIPOYKTHBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTMYecKHe M dTudeckue mnpobdiaemel. MO —
TFeHETUYECKU MOIU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

IToptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. IBaHoB.

Tabmupel u cxembl: Kapta «LleHTpbl MpPOMCXOXKIEHUS M MHOT0OOpasusl KyJbTYpPHBIX
pacteHni», «Ilopoasl TOMalIHUX >KUBOTHBIX», «CopTa KyJbTYypHBIX pacTeHHi», «OTaanéHHas
rubpuamzamusy, «Paboter akagemuka M. @. HWBanoBay, «[lomumnoumus», «OOBEKTHI
o6uorexHonorun», «Kierounsle KylabTypbl U KIOHHpOBaHUE», «KOHCTpyupoBaHHE U NEpeHOC
TE€HOB, XPOMOCOMY.



OO0opynoBaHue: MYJISKU IUIOAOB U KOPHEIUIOAOB JUKUX (OPM M KyJIbTYpHBIX COPTOB
pactenui, repoapuit «CenbCKOX03sIIICTBEHHBIE PACTCHHSI.

JlabopaTopHble U NpaKkTHYeCcKHue padoThl:

Okckypeuss «OCHOBHBIE METOJbl U JIOCTHMIKEHHUS CENEKLIMH pacTeHUH M >KMBOTHBIX (Ha
CEJICKLIMOHHYIO CTAaHLMIO, MJIEMEHHYIO (DepMy, COPTOUCHBITATENbHbIM y4acTOK, B TEIJIMYHOE
XO03sICTBO, JTA00PATOPUIO arpOyHUBEPCUTETA UM HAYYHOTO IICHTPA)».

11 KUIIACC

Tema 1. IBosronMOHHAsA 0HOJIOTHS.

[TpennocbuIKu BO3HMKHOBEHHS 3BOJIOLMOHHOM TEOpUHU. ODBOJIOLMOHHAS TEOpUS U €€
MeCTO B OMOJIOTHH. BiusiHuE 3BOMIONMOHHON TEOPHH HA pa3BUTHE OHMOJIOTHU U IPYTHUX HAYK.

CeuzerenbcrBa dBomonuu. [laneoHToIOrMYECKHE: IOCIENOBATENBHOCTh MOSABICHUS
BUJIOB B MAJICOHTOJIOIMYECKOH JIETONUCH, NIepexoiHbie (opMbl. bruoreorpaduueckue: cxoicTBo
U paznuuue GayH u GIop MaTEpUKOB U OCTPOBOB.

OMOpHOTIOTHYECKUE: CXOJCTBA M Pa3IMyUsi SMOPHOHOB Pa3HBIX BHJIOB ITO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJOTUYHBIC, PYIUMEHTapHbBIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHU3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX ITyTEH Y BCEX OpraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JapBUHU3MA.
JIBIOKymime Cuibl 3BOJIIOLMU BUAOB 10 JlapBuHy (M30BITOUHOE pasMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYypCcoB, HeompenenéHHas HW3MEHUYMBOCTb, OOprOa 3a CyIlIEeCTBOBaHHE,
€CTECTBEHHBINA OTOOD).

Cunrerndeckas teopust apomonuu (CTO) u e€ ocHOBHBIE NOJIOKEHUS.

Muxkposomtonus. [lonmynanusa kak elMHUIA BUAA U IBOJIIOLIUU.

JBmwxymue cuiibl ((pakTophl) 3BOJIIOLUM BUAOB B NpHpoje. MyTallMOHHBIM mpouecc U
KOMOMHATUBHAs M3MEHUYMBOCThb. IlomynsuuoHHble BONHBI W Jpeid reHoB. M3zomsauus u
MUTpaIus.

EctecTBeHHbIl 0TOOp — HampaBisitomvii gaxtop 3BojoLUU. POPMBI €CTECTBEHHOIO
otOopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB KaK pe3yJibTaT 3BoJtoIUH. [Ipumepsl npucnocoOnenuit
y opranu3MoB. ApomMop(}o3bl U U0 AT TALIAHN.

Bun u BupmooOpazoBanue. Kputepunm Buma. OcHOBHble (QOpPMBI BHI000pa30BaHMUS:
reorpapuueckoe, 3K0JI0rHUECKoe.

MaxkpoosBomonus. @opMbl 3BOIIOIMK: (UIeTHYECKas, JUBEPreHTHas, KOHBEPreHTHas,
napasuienpHas. HeoOpaTuMocCTh 3BOMIOIHH.

[IpoucxoxaeHne  OT  HeCNEUMAIM3UPOBAaHHBIX  mpenkoB.  [Iporpeccupyromas
crenuanu3anys. AnanTuBHas paauanys.
JleMoHCTpanum:

IToptpetsr: K. JIunnen, K. b. Jlamapk, Y. [dapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mroiep, A. H. CeBeprios.

Tabmuubl u cxembl: «Pa3BuTue opranmdeckoro mupa Ha 3emie», «3apOobIIIu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukcy, «DopMbl OOpbOBl 3a CyIIECTBOBAHUE,
«EctectBennbiii  otbop», «MHOTOOOpaswe CopToB pacTeHui», «MHOroobpasue Mopos
JKABOTHBIX, «Tonmymsium, «MyTanuoHHas N3MEHYUBOCTBY, «ApomMopdo3bI»,
«Mmnoananranumny», «OO0mas nereHepanusy, «JBmwkynme cuibsl sBomonuny», «Kapra-cxema
mapuipyta nytemectBus Y. Jlapsuna», «bopbba 3a cymectBoBanuey, «lIpucnocobiaeHHOCTh
opranu3MoBy, «I'eorpaduueckoe Bup000pa3zoBaHue», « IKOJIOTUYECKOE BUI000PA30BAHHEY.



O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPAaCKH, HAOOp TUIOA0B U
ceMsiH, KoJuteKmust «lIpuMephl 3aUTHRIX MPUCTIOCOOIECHUH Y )KUBOTHBIX», MOAETh «OCHOBHBIC
HATPaBIICHUS IBOIIOLUNY», 00bEMHAs MoJIenb « CTPOCHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIXY.

buoreorpaduyeckas kapra wmupa, Koiekuus «@DopMbl COXPAaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U PACTEHMI», Mojenb anmumkanusa «llepekpéct xpoMocom», BiIa)XHbIE Mpenaparsl
«Pa3Butne Hacekomoro», «Pa3BuTHe nArymikm», MukKporpenapat «Jlpozodunay» (HOpMAa,
MyTal# (OpMbI KPBIIBEB U OKPACKHU TETa).

JlaGopaTopHble H NpaKkTH4YecKHe padoThbi:

JlaboparopHnas padota Ne 1. «CpaBHeHHEe BUIOB 110 MOPHOIOTUYECKOMY KPUTEPHUIO».

Jlaboparopunas pabora Ne 2. «OmmcaHue TPHUCIOCOONICHHOCTH OpraHu3Ma u ¢
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE )KU3HU HA 3emuie.

JloHayuyHble MpeACTABICHUS O 3apOXKIACHUU XKU3HU. HayuHble rumnore3sl BOSHUKHOBEHUS
KU3HU Ha 3emiie: a0MOreHe3 W IMaHCHepMHUs. XUMHUYECKas SBOJIOLUSA. AOHOTCHHBIN CHHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE  IOATBEP)KJIECHUE
XUMUYECKOW 3BoJronK. HavdanbHble 3Tanbl Ononorudyeckoit sosonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYp U BO3HUKHOBEHHUE MPOTOKIETKU. [lepBbie KIeTKH U HX
sBoItoLHsl. DOPMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPIraHU3MOB.

Pazeutue xu3Hnum Ha 3emie mno s3paM U nepuoaaMm. Karapxeil. Apxeiickas u
nporepo3oiickast 9pel. [laneos3oiickas spa U €€ NEPHOIbI: KEMOPHICKUNA, OpPJTOBUKCKHUH,
CUJIypUNCKUH, I€BOHCKUH, KAMEHHOYTOJIbHBIH, IEPMCKUI.

Me3so3olickas 3pa 1 € nepuojibl: TPUACOBbIN, FOPCKUNA, MEJIOBOM.

KaiiHo3olickas 3pa 1 €€ nepHuo/ibl: MajJeoreHOBbIMA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M IeoJIoTMYecKuX IpoueccoB. OCHOBHBIE ATambl ABOJIIOLUU
pPacTUTEIBLHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U >KUBOTHBIX. [losBrneHwue,
pacuBeT U BBIMUPAHUE TPYII KUBbIX OPraHU3MOB.

Cucrema opraHM4ecKOro Mupa Kak OTpa)keHue 3BOJIOLUU. OCHOBHBIE CUCTEMATUYECKUE
TPYIIIBI OPTaHU3MOB.

OBOJIIOIIMSL  4YeNOBEKa. AHTPONOJOrMs Kak Hayka. Pa3Buthe mnpeacTtaBieHHil o
MPOUCXOKICHUH YesloBeKa. MeTo1bl u3yueHus: anTponorenesa. CxoAcTBa U pa3Inyus YyeloBeKa
Y )KUBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YENTOBEKa.

JBuwxyume cuisl  ((axkTopel) aHTpomoreHesa. HacnencTBeHHass W3MEHUMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOIIEeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUil TPpya, MBIILICHHUE,
peub.

OcCHOBHBIE CTaJUU M BETBU HBOJIIOLIMM YEJIOBEKA: aBCTPAJIONMUTEKH, YeloBEeK yMebli,
Yenosek mnpsmoxoasamuii, YemoBek HeaHIepTalbCKui, YenoBek pasymuHbld. Haxonku
MCKOMAeMbIX OCTAaTKOB, BpeMsl CYyIIECTBOBAHUS, 00JIACTh PAaCHpPOCTpaHEHUsI, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHUSL.

UYenoseueckune packl. OCHOBHBIE OOJBIIINE pachl: €BpOINEOUIHAs (€Bpa3uiicKas), HETpo-
aBcTpajionjiHas  (9KBaTOpUAIbHAsA), MOHTOJOMJHAs  (a3MaTcKo-aMepukaHckas). YepTsl
NPUCHOCOOJICHHOCTH TPEACTAaBUTENEH UeNOBEYEeCKUX pac K YCJIOBUSM CYHIECTBOBAHMS.
EnuncTBo uenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpanmuu:

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

Tabmuiel u cxembl: «Bo3nukHoBeHue CoNHEYHON CUCTeMBbI», «Pa3BUTHE OPraHHYECKOTO
mupay, «PactutenbHas kietka», <«OKuBoTHas kineTtka», «lIpokapuoruueckas KIeTKay,
«CoBpeMeHHasi CUCTeMa OpraHu4yeckoro mMupay, «CpaBHEHHE aHATOMUYECKHX YEpPT CTPOCHUS
YyeJloBeKa U 4YelIOBEKOOOpa3HbIX 00e3bsiH», « OCHOBHBIE MECTa IMaJCOHTOJIOTHUYECKUX HaXOJ0K



MPEIKOB COBPEMEHHOr0 4YenoBeKay», «J/[peBHeitlme moam», «J/lpeBHue moan», «llepBbie
COBpPEMEHHBIE JTI0aN», «UenoBeueckue pacol».

Ob6opynoBanue: Mmyisku  «lIpoucxoxxaenne denoBeka» (OIOCTBI  aBCTpPAJIONMTEKA,
NUTEKAHTpOIa, HeaHJepTallblla, KPOMAaHbOHIIA), CICNKU WIM M300paKeHHUsS KaMEHHBIX OpyAuil
MEepBOOBITHOTO YeJIOBeKa (KaMHHU-YOIIEphl, pyOmia, ckpediia), TeoXpoHOJIOrHYecKas TadJuIia,
KoJueKUs «@OpMbl COXPAHHOCTH UCKOIIAEMBIX )KMBOTHBIX U PaCTECHUI.

JlabopaTopHble U NpaKkTHYecKue padoThI:

[TpakTuueckas padora Ne 1. «/3yueHnue UCKOMAaeMbIX OCTATKOB PAaCTCHUN M KMBOTHBIX B
KOJITIEKLHSIX».

OKCcKypeusi «IBOJIOLUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAyUHBIM WM
KpaeBeIYeCKUil My3eil).

Tema 3. Opranusmbl 4 OKpPY:Kalomias cpeaa.

Okonorusg Kak Hayka. 3ajadd M paslesibl  3KOJOTMH. MeToJbl 3KOJIOIMYEeCKHX
UCCIIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMs  OpPraHuM3MOB:  BOJHAs,  HA3eMHO-BO3JYIUHas,  IIOYBEHHAas,
BHYTPHOPraHU3MEHHasl.

Okonoruyeckue (axropsl. Kiaccuduxanus skonorndeckux (akTopoB: aOHOTHYECKHUE,
OMOTHUYECKUE U aHTPOIIOTeHHbIE. JlefCTBUE IKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AbOuoTtnueckue  (aKTOpPBL:  CBET, TEMIIEparypa, BIAKHOCTh.  (DOTONEPHOAM3M.
[TpucnocoOneHust OpraHu3MoB K AeHCTBHIO a0NOTHUYECKUX (PaKTOpOB. buosornueckue puTMsl.

buornueckue ¢dakropel. Buapl OMOTHYECKMX  B3aUMOJCHCTBHIN:  KOHKYpEHLHS,
XHUIHUYECTBO, cUMOM03 U ero ¢opmel. [lapazutusm, kooneparus, MyTyaju3M, KOMMEHCAIU3M
(KBapTUPAaHCTBO, HAXJEOHUYECTBO). AMEHCAIM3M, HEUTpanu3M. 3HaueHHE OMOTHYECKUX
B3aMMOJICHCTBUI [ CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

OKOJIOTMYECKHE XapaKTepUCTUKH Momysasauud. OCHOBHBIE IIOKa3aTead IOIMYJISALUU:
YHUCJIEHHOCTh, IUIOTHOCTb, POXAA€MOCTb, CMEPTHOCTb, NPUPOCT, Murpauus. JluHamuka
YUCJIEHHOCTHU MOMYJISILUU U €€ PeryJsiusl.

JdemoHcTpaumuu:

[Toptpets: A. I'ymbonbar, K. @. Pynse, 3. I'ekkens.

TabGmuupl u cxemsl: kapta «IIpupoausie 30Hb1 3emuan», «Cpenbl 0OUTaHUS OPraHU3MOBY,
«Dotonepnoguzmy», «llomynsuum», «3aKOHOMEPHOCTH pOCTa YHUCJIEHHOCTH MOIYJIALUN
uH(py30pun-Tyhpenpkny», «llumessble nenm.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabora Ne 3. «Mopdonornyeckrie 0COOEHHOCTH PACTEHUM U3 pa3HBIX MECT
OoOUTaHUN.

JlaGopaTtophast pabota Ne 4. «BnusiHre cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «IloacuéT MIOTHOCTH MOMYJISALMA pa3HbIX BUIOB PACTEHUI».

Tema 4. Coo0mecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBo  opranuzMoB  —  OuoneHo3. CTpykTypsl  OHolLieHO3a:  BHJOBas,
MPOCTPAHCTBEHHAs, Tpopuueckas (muuienasi). Bunpl-nomunantel. CBs3u B OHOLIEHO3E.

Dkonorudeckue cucteMbl (dkocuctemsbl). [loHsiTHE 00 »KOCHCTEeME M OUOTEOIEHO3E.
@YHKIMOHAIbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: IPOAYLEHTHI, KOHCYMEHTBHI, pEAYLIEHTHI.
KpyroBopor BemiecTB M MOTOK 3HEPrUM B 3SKocucTeMe. Tpoduueckue (IMUIIEBbIE) YPOBHU
skocucteMbl. [lumeBbie nenu u cetd. OCHOBHBIE MOKa3zaTelNM SKOCUCTEMBbI: OHoMacca,
OPOAYKIHUSA. ODKOJOTMYECKHE MHpaMHJIbL: TPOJYKIHMHM, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
IKOCUCTEM: YCTOMYMBOCTb, CAMOPETYJIALHNS, pazBuTue. CyKueccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKOocHCTeMa XBOWHOTO WU
HIMPOKOJINCTBEHHOTO JiEca.



AHTpPOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. ¥YPOOIKOCHCTEMBI. brojornueckoe u
XO03SICTBEHHOE 3HAUEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

Buopaznoobpasue kak (akrop ycroitunBoctu skocucteM. CoxpaHeHHe OHOIOTHYECKOTrO
pa3zHooOpasus Ha 3emiie.

Yuenue B. W. Bepnaackoro o Ouocdepe. ['panuiibl, coctaB U CTpyKTypa OHOCHEPHI.
XKusoe BemectBo U ero QyHkuumu. OcoOeHHOCTH OMoOchepbl Kak TI00aTbHOW IKOCHUCTEMBI.
JluHamudeckoe paBHOBECUE M 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopotbl BemliecTB U OHMOr€OXMMHYECKHE ILMKIBI AJIEMEHTOB (YIJiepoja, a3oTa).
3oHanbHOCTE OMochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emmau. AHTpONOreHHbIEe U3MeHeHus B Ouocdepe. ['mobanbHbIe
HKOJIOTHYECKUE MPOOIIEMBI.

CocyuecTBoBaHH€e MPUPOJBI U UyeraoBeuecTBa. CoxpaHeHue 6MopazHo0Opas3usi Kak OCHOBA
ycroiunBoctu 6uochepsl. OCHOBA pallMOHANIBHOIO YNPABICHHS MPUPOJHBIMU peCypcaMu U HX
UCIOJIb30BaHue. JlocTrykeHus: OMONIOrUM U OXpaHa IPUPO/IBI.

JleMoHCTpanum:

[Toprpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmunel u cxemsl: «[lumessie nenu», «bruoreHos: coctaB u cTpykrypa», «lIpupoaHsie
coobmectBay, «llenmu nuTtanus», «IKojormueckas nupamunay, «buochepa u yenoBexy,
«JKocUCTeMa IIMPOKOJMCTBEHHOIO Jeca», «JKOocUCTeMa XBOWHOro Jeca», «buoueHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOreHHbIE BO3JEHCTBUS HA MPUPOIY»,
«BaxHeiiline MCTOYHUKHU 3arps3HEHHs] BO3JyXa U TPYHTOBBIX BOi», «llouBa — BaxHeiimias
cocrapnsitoias ouochepsn», «PakTopsl Aerpaganuu nousy, «Ilapaukossiii 3hdexT», «DakTopsl
pPaZnoaKTHBHOTO 3arps3HeHus onoceps», «O0mas ctpykrypa ounocdepsi», «Pacnpocrpanenue
XKHU3HU B Omocdepey, «O30HOBBIN dKpaH Omocheps», «Kpyrosopor yriepoma B Guocheper,
«KpyroBopot a3ota B mpupoae».

O6opynoBaHue: MO/IeJIb-aNTTUKALUs «Tunuynsie OHOLIEHO3BD», repbapuii
«PactutenpHpie  cooOmiecTBay, Kouiekuuu — «buonenos», «Bpeautenu = BakHEHIIMX
CEJIbCKOXO3SIUCTBEHHBIX  KYJIbTYp», TrepOapuu U KOJUIEKIIMM pPAacTeHUH U KUBOTHBIX,
MpUHAJJISKAIINE K Pa3HBIM SKOJIOTMYECKUM IpymnmnaMm ogHoro Buaa, KpacHas kaura Poccuiickoit
®Denepatiiu, U300paKEHUS OXPaHIEMbIX BUJIOB PACTCHHUM U KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMDBI 110 BHOJIOTMHM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUMA

Cormacho ®I'OC COOQO, ycraHaBnuBaloTcsi TpeOOBaHMSA K pe3yjbTaTaM OCBOCHUS
00YYaIOUIMMHUCS IPOTPaMM CPEAHEro o0IIero oO0pa3oBaHus: JIUYHOCTHBIM, METAPEIMETHBIM H
HPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pe3yJIbTATOB OCBOCHHUs TpeaMera «bBHOJOTHs» BBIICICHBI
CIICAYIOUINE COCTABJISIONINE: OCO3HAaHWUE OOYYaIOUNIMMHUCS  POCCUHCKOW  TIpakIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEACICHUIO,
HaJIM4YnuEC MOTHBALlUU K OGy‘-IeHI/IIO 6I/IOJ'IOI‘I/II/I, LCJICHAIPABJICHHOC PAa3BUTHC BHYTPCHHUX
yOeXIEHUI JIMYHOCTH Ha OCHOBE KITFOYEBBIX IIEHHOCTEH M MUCTOPUYCCKHUX TPAIUIMNA Pa3BUTHS
OHMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYAIONIMXCSl PYKOBOJCTBOBAThCS B
cBOeH JCATCIIbHOCTHU IIEHHOCTHO-CMBICJIIOBBIMHU YCTaHOBKaMH, MMpUCymunuMu CHUCTEMC
OHMoIOTHYeCKOro 00pa30BaHMs, HaJIMYUE SKOJOTHYECKOTO IPAaBOCO3HAHUS, CIIOCOOHOCTH
CTaBHTH IICJIU M CTPOUTD )KU3HCHHBIC TUIAHBI.

JIMYHOCTHBIE PE3YJIbTaThl OCBOCHHsS mpenaMeTa «buosiorus» ITOoCTUTAIOTCS B €IMHCTBE
y‘-IC6HOI\/JI U BOCIIMTATCILHOU ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
COMOKYJIBbTYPHBIMU, HCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMH LNCHHOCTAMMU, NPUHATBIMA B
oOIIecTBE TpaBWIAMH W HOPMAaMHU MOBEICHHS M CIIOCOOCTBYIOT IMPOIIECCaM CaMOIIO3HAHHMS,
CaMOBOCIIUTAHMSI ¥ CAMOPA3BUTHS, PAa3BUTUSI BHYTPCHHEH MO3MIIMU JIMYHOCTH, MMAaTPUOTH3MA,
YBaXXEHUSA K 3aKOHY M IIPaBOIOPSAKY, YEJIOBEKY TpPyZa M CTaplIeMy ITOKOJECHHUIO, B3aMMHOI'O
yBOKEHUsS, OCEpeKHOTO  OTHOMICHUS K  KyJbTYPHOMY  HAcleIui0 W TPaIulHsIM
MHOT'OHAIIMOHAILHOTO Hapoja Poccuiickoit deneparyu, mpupoie U OKPYKAKIICH cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS Y4eOHOTO mpeamera «bruomorusy MOMKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaOIIUXCSI PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPECHHEH
HOSHIII/I@ﬁ JINYHOCTHU, CHUCTEMOU HOCHHOCTHBIX OpI/IeHTaHI/II\/JI, MMO3UTUBHBIX BHYTPCHHUX
yOeXKICHHU, COOTBETCTBYIOUIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIEecTBa,
pacuIipeHre XKU3HEHHOTO OIbITa U OMbITA JAEITENbHOCTH B MPOIECCEe pean3allid OCHOBHBIX
HaHpaBJ’IeHI/II\/’I BOCIIMTATEILHOU ACATCIIBHOCTH, B TOM YHUCJIC B YaCTH:

1) rpakaaHCcKOro BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OO0ydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIUMOHHBIX IIpaB H 06$I3aHHOCTeI\/'I, YBAXXCHHUEC 3aKOHA U
MIPABOITOPSIJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOECKTOB,
pelIeHnr yu4eOHbBIX U MTO3HABATENbHBIX 33/1a4, BHIIOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPEENSATh COOCTBEHHYIO TIO3UIIMI0O TIO OTHOIICHHUIO K SIBJICHHSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE yYUThIBAaTh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJIEH ¢ pa3HBIMU yOEKICHUSAMHU, KYyJIbTYPHBIMU IEHHOCTSMH U COLMATHHBIM
TIOJIOKCHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IPOLHECCEC COBMECTHOI'O BBIIMOJIHCHUA y‘-Ie6HBIX,
MO3HABATENIBHBIX M HUCCIEAOBATEIbCKUX 337a4, YBaXXUTEIHHOTO OTHOILIEHUS K MHEHHIO
OTIIMIOHEHTOB MPH 00CYX JACHUH CIIOPHBIX BOMIPOCOB OMOJIOTUYECKOTO CONECPIKAHNUS,

TOTOBHOCTh K TYMaHUTAapHOU U BOJIOHTEPCKOM JIEATEIBHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPaKTAHCKOW UACHTUYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PomuMHON, TrOpAoCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOM fA3BIK U KYJIBTYPY, IPOILJIOE U HACTOSALIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI M MAMITHUKAM IIPUPOJBI,
JoCcTHXEeHUsM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAHOBJIEHUE M pa3BUTHE
OHMOJIOTUY, TOHUMAaHKS 3HAYeHUs OMOJIOTUHU B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

uelHas yoe:x IEHHOCTh, TOTOBHOCTH K CITY>KEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIECHHOCTEH POCCUICKOTO HApO/a;

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYalMI0 M IPUHHUMAThb OCO3HAHHbBIEC PEIICHUS, OPUEHTUPYSACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEero;

OTBETCTBEHHOE OTHOIIEHHME K CBOMM pOAMUTENAM, CO3JaHUI0 CEMbM Ha OCHOBE
OCO3HAHHOT'O NMPUHSTHS LIEHHOCTEH CEeMEWHOM XKM3HU B COOTBETCTBUU C TPAJAULIUSIMU HAPOJOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYasl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY1a, OOIIECTBEHHBIX OTHOLIEHHUI;

MIOHMMAaHKE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOU MPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KaueCTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHus, (OPMHPOBAHUS  KYJAbLTYPbl 310POBbSI U
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

NOHMMaHME U peau3alys 370poBoro U 0e3omacHoro odpasa *HU3HH (3J0pOBOE MUTAHUE,
coOIofieHre TUTUEHHYECKUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
peryisipHas (¢Qu3NyecKas AaKTUBHOCTb), OEpEKHOIr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUYECKOMY 3/10pPOBbIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAMWBUAYAIBHOTO W KOJUIEKTHBHOTO 0€3011aCHOTrO
MIOBEJICHNUS B CUTYalLlUAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJIEH;

OCO3HAHHE MOCJEACTBUM M HENPUSATHS BPEIHBIX MPHUBBIYEK (YNOTPEOIEHUS aIKOTOoJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPY10Jt00He;

TOTOBHOCTb K aKTUBHOM JAESITEIbHOCTH TEXHOJIOIMUECKOMN U COIIMalIbHOM HaIllpaBI€HHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATH U CaMOCTOSITENIBHO  BBHINOJHATH — TaKyro
JESATEIBHOCTB;

UHTEpEC K PAa3IUYHbIM chepaM MpodhecCHOHAIBHONW NeATeNbHOCTH, YMEHHUE COBEpIIATh
OCO3HaAHHBIN BEIOOP OyayIei mpodeccuu u peaan30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHUIO M CaMOOOpPa30BaHHIO Ha MPOTSKEHUU BCEH
KU3HU;

7) 3KOJI0rNYeCKOr0 BOCIIMTAHMSA:

HKOJIOTMYECKH 1[eJIeCO00pa3HOe OTHOIIEHHE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYyIIIECTBOBAHUS;



MOBBILIICHHE YPOBHS SKOJOTMYECKON KYyJIbTYpbl: MPHOOpETEeHHE ONbITa IJIAHUPOBAHUS
MIOCTYTIKOB M OIICHKH WX BO3MOJKHBIX IOCIIEACTBUH JUIsI OKPYKAIOLIEH CpeIbl;

0CO3HAHME TTI00ATBHOTO XapaKTepa 3KOJIOIMYECKUX Mpo0IeM U MMy Tel uxX perieHus;

CIIOCOOHOCTH UCHOJIB30BaTh MpUOOpETaeMble MpU W3YYEHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelieHUU MNPoOJeM, CBA3aHHBIX C PALMOHAIBHBIM MPUPOJIONONIb30BAHUEM (COOIIO/IEHNE
NpaBUJI MOBEACHHUS B NPHPOJIC, HANPABICHHBIX HAa COXpPAaHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJIOB, YKOCHCTEM, Orochepsl);

aKTUBHOE HENpUsTHE NEHCTBUM, NPUHOCSIIUX Bped OKpYKalolled MPUPOAHON cpene,
yMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMYECKUE MOCIEACTBHUS MpPeIIpPUHUMAEMBbIX
JIEMCTBUM U NIPEJOTBPALLATD UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOM KYyJIbTYphl, OIBITA
NESTEIIbBHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCSI HUMHU B
MO3HABATEJIbHON, KOMMYHHUKAaTUBHOW M COLMAIBHON MpakTHUKE, TOTOBHOCTH K Y4YacTHIO B
NPaKTUYECKOH eATELHOCTH SKOJIOTHYECKON HAIIPAaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKH © OOIIECTBEHHOM MPAKTUKHU, OCHOBAHHOTO Ha JAHMAaliore KYJbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEpPILICHCTBOBAHHE SA3BIKOBOW M YUTATEIBCKOW KYJIBTYPBI KaK CPEJICTBA B3aMMOACHCTBUS
MEXY JIFOIbMU ¥ TTO3HAHUS MUPA;

MOHMMaHUEe crenupuKu OUONIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paloHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3JIJaHUU LIEJIOCTHOTO MpeICTaBIeHHs 00 OKpyKaroIlieM
MHUpE KaK O EIWHCTBE NPUPOABI, 4YeIOBEeKa U OO0IIecTBa, B TO3HAHUM IPUPOJHBIX
3aKOHOMEPHOCTEH U pEIICHUH MTPOOIIEM COXPaHEHHS MPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYUMOCTH OMOJIOTMH AJII COBPEMEHHOW IMBHIIM3ALUU: OOECTIeUeHUs
HOBOTO YPOBHSI Pa3BUTHUS MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIOBEYECTBA, MOUCKA MyTEH BBIXO/a M3 TI00ATBHBIX
HKOJIOTHYECKUX MPOoOIIeM U obecrieueHus epexo/ia K YCTOWYMBOMY Pa3BUTHIO, PAIMOHATEHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYpcoB U (OPMUPOBAHUIO HOBBIX CTAH/AAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJOTMYECKUX 3HAHUH B IEJSAX MOBBIMIEHUS oOIIen
KYJIBTYpBl, €CTECTBEHHO-HAYYHOH T'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH (HyHKIIMOHAIHLHOU
rpaMOTHOCTH o0yuaromuxcs, GopMUPYEMOI pU U3y4EHUU OMOJIOTHH;

NOHMMaHHE CYLUIHOCTH METOJIOB MO3HAHHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH UCMOJIb30BaTh IMOJSyyaeMble 3HAHUS Ui aHalIW3a M OObBACHEHHs SBJICHUMN
OKpY’KaIOIIeT0 MHpa M TPOMCXOIIIMNX B HEM W3MEHEHHH, yMEHHWE JeiaTh OOOCHOBaHHBIE
3aKJIIOYCHHST Ha OCHOBE HAYYHBIX (DAaKTOB W HMMEIOUIMXCS MaHHBIX C MENbI0 TOJXYYEeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCHOJIb30BAaTh OMOJIOTMYECKUE 3HAHUS JUIS peIIeHUs
npo0JIeM B peabHBIX KU3HEHHBIX CUTYaIlUsX;

OCO3HAHME IICHHOCTH HAayYHOW JEATENbHOCTH, TOTOBHOCTH OCYIIECTBISITH MPOEKTHYIO U
UCCIIEI0BATEIbCKYIO NeTEIbHOCTh HHUBHIYaJIbHO U B TPYTIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpPa30BaHUIO U CaMOOOpa30BaHMIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHHWHA 10 OWOJOTMH B COOTBETCTBHHM C >KH3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEJMETHBIE PE3YJIbTATBI



MertanpeameTHble pe3ysibTaTbl OCBOEHHs y4eOHOro mpeamera «buoJorus BKIIOUYAIOT:
3HaYMMble U1 (OPMHPOBAHHS MHMPOBO33PEHHsS] OOYUAIOMIMXCS  MEKIUCHUIUIMHAPHbIC
(MeXTmpeMeTHbIE) 0OLIeHayYHbIe TOHATHS, OTPAXKAIOIIHNE [EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crenu(uKy MeToJ0B IMO3HAHMSI, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
ABJICHME, IPOILECC, CHCTEeMa, HAay4dHbIM (aKT, NMPUHLUI, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIEOBaHNe, HAOIIOEeHUE, U3MEPEHUE, HKCIEPUMEHT U JPYTUX), YHUBEPCAIbHBIC
yueOHble JeiCTBUS (IO3HABAaTEIbHbIE, KOMMYHHUKAaTUBHbIC, PETYJATUBHBIE), 00ECIEUNBAIOIINE
(dopmupoBaHue (PyHKIMOHAJIBHOW I'PAMOTHOCTH M COLIMAIBHOM KOMIIETEHLUH OOYyYaroIluxcs,
CHOCOOHOCTh o0yyaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHHUBEpCaJbHbIE Yy4YeOHBbIC JEHCTBHS B IIO3HABATEIBHOW U
COLIMAJIbHOM IIPAKTHKE.

MeranpeaqmeTHble pe3yabTaThl OCBOEHMs INPOrpaMMbl CpeJHEro o0Iero oOpa3oBaHUs
JOJKHBI OTPaXKaTh:

Osgi1aieHHe YHUBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEJIbHBIMH AeHCTBUSIMMU:

1) 6a3oBbIe JOorHYecKHE TeHCTBUS:

CaMOCTOATENIbHO (OPMYJIMPOBAaTh M aKTyaJIU3UpOBaTh IMpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJIb30BaTh IIPU OCBOCHUM 3HAaHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUs (aHanu3a,
CHHTE3a, CpaBHEHHSA, KIACCU(PHUKAIMH, OOOOIIEHHs), PpPACKPBIBATh CMBICT OHOJIOTHMYECKHX
HNOHSTUN (BBLIEIATH UX XapaKTEPHbIE PU3HAKY, YCTAHABIUBATh CBS3U C APYTUMHU NOHITUSIMHU);

ONpEACIATh LENU JEATENbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUHU HX JOCTHKCHMS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIEIISIMU;

UCTIOJIB30BaTh OMOJIOTHUECKUE MOHATUSA s OOBsSCHEHHS (AKTOB W SIBICHHH KHUBON
IPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXJIEHUS (MHAYKTHUBHBIE, JEIyKTHBHbIC, IO aHAJOTHH),
BBISIBJIATh 3aKOHOMEPHOCTH W NPOTUBOPEUUsl B pacCMaTpUBAEMbIX SIBICHMAX, (OPMYIUPOBAThH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA Ul MPEACTaBICHUS CYIIECTBEHHBIX CBS3€H U
OTHOILIEHUH B M3y4aeMbIX OMOJIOTMYECKMX OOBEKTaX, a TakKe MPOTUBOPEUYMH pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(POPMALMOHHBIX HCTOYHUKAX;

pa3pabatbIBaTh IJIaH PELICHUS MPOOIEMBI ¢ YUETOM aHaIM3a UMEIOLIUXCSI MaTepUaTbHBIX
U HeMaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJAMHUPOBATh M BBIIOJHATH pabdOTy B YCJIOBUSX peajlbHOro, BUPTYaJIbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BUBATh KPEaTHMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIEA0BATEILCKIE AeHCTBHUS:

BJIQ/IETh HAaBBIKAMM y4€OHO-MCCIIEIOBATEIbCKON U MPOEKTHOM AESITENbHOCTH, HaBbIKAMU
pazpeiieHusi mpodaeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY IOMCKY METOJ/IOB
pEIIEeHUs TPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB ITO3HAHUS;

MCIIOJIb30BaTh pPa3jIM4YHbIE BBl ACSITEIBHOCTH [0 IOJYYEHHIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAMY, TPEOOPa30BaHUI0 U MPUMEHEHHMIO B yUEOHBIX CHUTYyalUsiX, B TOM YHCJE NPU
CO31aHUM YYE€OHBIX U COI[MANIbHBIX TPOEKTOB;

(dbopMHpOBaTh HAYYHBIH THUIT MBIIICHHS, BIAJETh HAYYHOU TEPMUHOIOTUEH, KIIIOYEBBIMH
HNOHSTUSIMHU U METOJIaMU;

CTaBUTh W (OPMYTUPOBATH COOCTBEHHBIE 3a7aud B 00pa30BATEIBHOU ACATEIHHOCTH W
JKU3HEHHBIX CUTYalUsX;



BBISBIISATh NPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3MpOBaTh 3aady, BBIJBUIATh
rUnore3y e€ peuleHusl, HaxOOuThb AapryMEHThl Ui J0Ka3aTelbCTBA CBOMX YTBEPKACHMM,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBaTh IIOJyUYEHHbIE B XOJE pELICHMs 3aJaud pe3ysbTaTbl, KPUTHUYECKU
OLIEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHUTYallHsIM, OLEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh 1LIEJICHANIPABICHHBIN MOMCK IIEPEHOCA CPEACTB U CIIOCOOOB IECHCTBUA B
IpoECCUOHATIBHYIO CPELY;

yMETh NEPEHOCUTh 3HAHHWA B  IIO3HABATEJIIBHYHD M  IPAKTHYECKYl0  00JacTu
KU3HEJEATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTell;

BBIJIBUT'aTh HOBBIE WJEM, NpPEUIaraTb OPUTMHAIBHBIE IOJXOAbl U PEUIEHUS, CTaBUTh
poOJIeMbl U 33aJja4u, TOMyCKarOIUe aJlbTepHATUBHbIE PELICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HH(pOpMaImu (TEKCTe y4eOHOro mocodwus,
HAY4YHO-TIONYJISIPHON JHUTEpaType, OMOJOTMUECKUX CIOBapsX U CIPaBOYHHMKAX, KOMIIBIOTEPHBIX
06a3ax naHHbIX, B VIHTepHeTe), aHAIM3UPOBaTh HHGPOPMALMIO Pa3IMYHBIX BUAOB U (opMm
IPEeCTaBICHUs, KpUTUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTb;

(dopMyJIMpoBaTh 3alpoChl U IPUMEHATH pa3jIMuYHbIE METOAbI IpPU IOHCKE U O0TOOpe
Oouonornyeckoit nHGopMaIK, HeOOXOTUMOH /TS BHITIOJTHEHUS Y4eOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUSA HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIOJIb30BAHUS PA3IUUYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAJbHYIO (OpPMY TPEACTaBICHUS OHOIOTHYECKOM
uHpopManuu (CxeMbl, rTpaduKu, TUarpaMMbl, TaOJIHUIIBI, PUCYHKH U JAPYTOE);

UCIOJIb30BaTh HAy4HBIH S3bIK B KauecTBE CpeAcTBa IpH paboTe ¢ OHOIOrHYEecKOMH
uHpopMaLyell: IPUMEHATh XUMHUUYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynel, abOpeBuaTypy, HOMEHKJIATYpY, HCIIOIb30BaTh M IPeoOpa3oOBBIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISTHOCTH;

BJaJ€Th HABBIKAMU PACHO3HABaHUS M 3alIMThl UHGpOpMaUMU, HH(OPMAIIMOHHON
0€3011aCHOCTH JTUYHOCTH.

Ogi1aieHHe YHUBeEPCAJIbHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMM:

1) obuenne:

OCYILECTBIISATh KOMMYHHMKAIIUK BO BceX cepax >KM3HM, aKTUBHO y4yacTBOBATh B JIMAJIOTe
WIN JIUCKYCCUU TI0 CYILIECTBY 00CYyXTaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKa3bIBaTh
CY)KIEHHUS OTHOCUTEJIbHO BBIMOJHEHMsI Mpe/ylaraeMoi 3aJaud, Y4YWUThIBaTh HWHTEPEChl U
COTJIACOBAHHOCTH MO3ULUHI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpEJICTBA OOLIEHMs, MOHUMATh 3HAUYE€HHE COLMAIBbHBIX
3HAKOB, NPEANOCHUIOK BOZHUKHOBEHUSI KOHQIIMKTHBIX CUTyallui, YMETh CMAT4aTh KOH(QJIUKTHI U
BECTH MEPErOBOPHI;

BJIQJIETh PA3IMYHBIMU croco0aMu OOIIEHHS M B3aMMOJCHCTBUS, MOHMMATh HaMepeHUs
JPYTUX JIIOAEH, IPOSIBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyaMpOBaTH CBOU BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraThb CBOK TOUYKY 3PEHUS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cCOBMeCTHAs 1eSITeJIbHOCTD:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBa KOMaHIHOW M MHIUBUIYaIbHONH pabOThI MpU
peleHnn OMOJI0rHYecKol MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHUS TPYMIOBbIX
¢dbopM B3aMMOEHCTBYS IPU pelIeHUH y4eOHOM 3a/1auH;



BbIOUpaTh TEMATHKy M METOIbl COBMECTHBIX HCHCTBHIl C yu€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)/10TO YJIeHa KOJUIEKTHBA,;

NPUHUMATh IEJIM COBMECTHOW JEATEIbHOCTH, OPraHU30BHIBATh W KOOPJHMHHUPOBATH
IeicTBUS MO €€ JOCTH)KEHUIO: COCTaBIATh IUJIAaH JEUCTBUN, paclpeieNiaTh pojid ¢ YYETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3yIbTaTbl COBMECTHOM paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJIOTO YYaCTHHKA KOMAaH/bI B OOLIMI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTh HOBbIE IMPOEKTHI, OLIEHUBATh HAEU C MO3UIUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYHMMOCTH;

OCYLIECTBJIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJEHUE B PAa3IMUHBIX CHUTyalusX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJbLHBIMHU PeryaSTHBHBIMH 1€HCTBUSIMU:

1) camoopranu3amusi:

UCITIOJIb30BaTh OMOJOTMYECKHE 3HAHUS [UIA BBIABICHHA NpoOJIeM M UX pEUICHHUS B
KU3HEHHBIX M YUEOHBIX CUTYaIHsIX;

BbIOMpATh HA OCHOBE OMOJOTHYECKHUX 3HAHUI 11EI€BbIE U CMBICIOBBIE YCTAHOBKH B CBOHMX
JNEHCTBUSAX M MOCTYINKaX IO OTHOIICHUIO K YXKMBOW MPHUPOJAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYXKAIOIIHX;

CaMOCTOSITENIbHO OCYILLECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYJIMPOBATh COOCTBEHHBIC 3a7aud B O0Opa30BaTEIbHOH JCSITEIBHOCTH U
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs] MPoOIeMbl C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOUYTEHUN;

JIaBaTh OLIEHKY HOBBIM CHTYaIIHsIM;

pacuupsaTh paMK1 y4eOHOTO MPeMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHE;

OLICHUBATh MMPHOOPETEHHBIN OIIBIT;

Croco0CTBOBATh (POPMHUPOBAHUIO U MPOSBICHHUIO HIMPOKON 3pyAULIMU B pa3HbIX 00JacTIX
3HaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNbHbINA U KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHUTYAIlMsIM, BHOCHUTh KOPPEKTHUBHI B JICATEILHOCTH, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIIUTENIBHBIX IPOIIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, HCIOIB30BATh MPUEMBI peduieKCun
JUISL OLICHKU CUTYalluH, BBIOOpAa BEPHOTO PEIICHMUS;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO IPUHUMATH PEUICHHUS 110 UX CHIDKCHHIO;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [P aHAJIU3€ PE3yJIbTaTOB JAEATEIbHOCTH;

3) npuHsiTHE CeOS M APYIHX:

NPUHUMATD ce0s1, TOHUMAast CBOM HEJIOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI M @pTYMEHTHI JPYTUX MIPH aHAIIN3€ PE3yJIbTAaTOB JACSITEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OMIMOKHY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMU JPYTOro YeloBeKa.

MNPEAMETHBIE PE3YJIBTATHI

[TpenmerHsie pe3ynbTaThl ocBoeHus nporpaMMbl COO mo 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue st yueOHoro npeamera «buoiorus» HaydHble 3HaHHUS, YMEHUS U
CrocoObl JEeMCTBUII MO OCBOEGHHIO, HMHTEPHpPETald U NpeoOpa3oBaHMIO 3HAHUM, BUIbI



JESTEIbHOCTH 10 MOJyYECHUIO HOBOTO 3HAHUS M NPUMEHEHMIO 3HAHWH B Pa3IMYHBIX y4EOHBIX
CUTyallMsIX, a TaKKe B pEAIbHBIX J>KU3HEHHBIX CUTYallUsX, CBS3aHHBIX C Owuomorueil. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTABICHBI [0 roJaM 00yueHHs..

[IpenmerHble pe3ynabTaThl OCBOEHMs YydeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJKHBI OTPakaTh:

c(OPMHPOBAHHOCTh 3HAHHH O MECT€ M POJIU OMOJOTHMHM B CHCTEME HAay4HOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAY4YHOI'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUHCKUX U 3apyOekHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uosornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PEeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJAEPKAHUE OMOJOTMYECKMX TEPMHUHOB U MOHATUMN: XKU3Hb, KJIETKa,
opranusM, Mera0oinm3M (0OMEH BEIIeCTB M  MpEBpalleHue HHEpPruu), TOMEeocTa3s
(camoperynsuusi), ypOBHEBas  OpraHu3alMs KHBBIX  CHUCTEM, CaMOBOCIPOM3BEAEHUE
(penpoyKIyst), HACIEACTBEHHOCTh, K3MEHUUBOCTh, POCT U PA3BUTHE;

yMEHHE u3JaraTb OMOJOTHMYECKHE TEOpuu (KJIETOYHAs, XPOMOCOMHAas, MYyTAaIllMOHHAs,
LIEHTpajbHas J0rMa MOJEKYJspHOW Ouosorun), 3akonel (I. Mennens, T. Moprana, H. WU.
BaBuiosa) u yuenus (0 LeHTpax MHOI000pasus U MPOMCXOXKACHUS KyJIbTYpHbIX pacteHuil H. 1.
BaBuiosa), onpenenats rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIaJIeTh METOJaMM Hay4HOTO NO3HAaHUS B OMOJIOTMU: HAOJIIOJCHUE U OIMCAHUE
JKUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3alus M MPOBEICHUE OHOJIOrHYECKOIro
OKCIIEPUMEHTA, BBIABI)KEHUE THUIIOTE3bl, BBISIBICHHE 3aBHCHUMOCTH MEXIY HCCIECAYEMBbIMU
BEIMYMHAMH, OOBSCHEHHE IOJIyYEHHBIX DPE3yJIbTAaTOB, MCIIOJIb30BAaHHBIX HAy4YHbBIX MOHATHH,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BbIBO/Ibl HA OCHOBAaHUM MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIEIATH CYLIECTBEHHbIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U SYKapHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OMEHa BEIIECTB U
IPEBpaIlEHHs] SHEPTUU B KIIeTKe, (POTOCHHTE3a, IUIACTUYECKOIO U SHEPreTH4ecKoro oOMeHa,
XEMOCHHTEe3a, MUTO03a, Mei03a, OIJIOJIOTBOPEHUS, Pa3MHOXKEHUS, UHIUBUAYAIBHOTO Pa3BUTHA
opranusma (OHTOTEHE3);

yYMEHHE MPUMEHATH MOITy4YEHHbIE 3HAHUS 7 00BSCHEHUS OMOJIOTMYECKUX IMPOILIECCOB U
SIBJICHUH, ISl IPUHATHS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOMN KU3HHU C 1I€IbI0 00ecTIeYeHns
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIIOJIEH, COOMIONEHUS HOPM
rPaMOTHOTO TOBEACHMSI B OKpYy)Karolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
MCIIOJIb30BaHUsl JOCTUKEHUH COBPEMEHHON OHOJOTMM M OMOTEXHOJOTUH AJI palOHaIbHOIO
HPUPOONOIb30BAHNUS;

YMEHHE pelaTh 3JIeMEHTapHbleé TIeHeTHYeCKHe 3aJayd Ha MOHO- M JAUTHOpHIIHOE
CKpelllMBaHUe, CIEIUIEHHOE HACJEeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEIUBAHUS
JUISL TIpe/icKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPAaTOpPHBIE M MPaKTUUYECKUue paboThl, COONIOAATh MpaBuia MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000y I0BaHUEM;

YMEHHE KPUTHYECKH OILIEHMBATh M HHTEPIPETHPOBaTh HMH(OpPMALMIO OHOJIOTHYECKOIro
CoOJIep’KaHusl, BKIIIOYAIOIIYIO IICEBJOHAYUYHbIE 3HAHUS M3 Pa3IUYHbIX HCTOYHUKOB (CpelCTBa
MaccoBOW HMH(pOpMAIMK, HAYYHO-TIONMYJISIPHbIE MaTepUallbl), STUYECKHE ACIIEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

YyMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE U YCTHBIE COOOIIEHUs, 00o00Ias
Ouonoruvyeckyro HMHGOpPMAIMI0 M3 HECKOJIbKUX HCTOYHHKOB, TIPAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN anmapaT OMOJIOTHH.

[IpenmerHble pe3ynbTaThl OCBOGHMsA yueOHoro mnpeamera «buonorust»y 6 11 knacce
JOJIKHBI OTPAXKATh:



c(OPMHPOBAHHOCTh 3HAHMM O MECTe M pOJU OMOJOrMM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOT'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uosornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa JUIs PEeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh CO/AEP)KaHUE OMOJIOTMYECKUX TEPMUHOB U MOHATUI: BUJI, TOMYJISALMS,
reHO(OH], HBOJIOIMS, MABIKYIIME CHWIBl ((AKTOpPBI) SBOJIIOLUH, MPHUCIIOCOOICHHOCTD
OpPraHu3MOB, BHJA000pa30BaHHE, SKOJOTUYECKHE (PAKTOPBI, DKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTbI, PeyLIeHTbI, LIeNU MUTaHUs, SKOJIOrMUecKas mupaMua, OuoreoreHos, onocdepa;

yMEHUE Wu3naratb Ouosnorndyeckue Teopuu (3BomronvoHHas Teopus Y. JlapBuHa,
CHUHTETUYECKAsi TEOPHs SBOJIIOLINHN ), 3aKOHBI U 3aKOHOMEPHOCTHU (3aposiiieBoro cxoactsa K. M.
bapa, uepenoBanus riaBHbIX HampaBieHMd U nyTteil 3Bomouuu A. H. CeBepuosa, yueHus o
6uochepe B. . BepHaackoro), onpenensiTe rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIa/IeTh METOJaMM Hay4HOTO NMO3HAHUS B OMOJIOTMU: HAOJIOJEHHUE U ONHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alys M TPOBEACHHE OHOJOTHYECKOTO
OKCIIEPUMEHTA, BBIIBM)KEHHUE THIIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYEHHBIX DPE3yJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAy4YHbBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIbI HA OCHOBAHUU IIOJyYEHHBIX PE3YJIbTATOB;

YMEHHUE BbIIENSATh CYIIECTBEHHbIC IPU3HAKY CTPOEHUSI OMOJIOTHYECKUX OOBEKTOB: BUJIOB,
NOMYJISIUM, TNPOAYLEHTOB, KOHCYMEHTOB, pEAyLEHTOB, OHOTE€OIEHO30B M 3KOCHUCTEM,
OCOOEHHOCTH  IPOLECCOB:  HACJIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTo  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOJCHHOCTH OPraHU3MOB, JIEHCTBHS SKOJIOTMYECKUX (aKTOpPOB Ha
OpraHMU3MBl, [IEPEHOCA BEIIECTB U MTOTOKA YHEPIMH B 3KOCUCTEMAX, AHTPOIIOICHHBIX U3MEHEHUI
B DKOCHCTEMax CBOEH MECTHOCTHM, KpPyroBOpOTa BEILIECTB U OMOr€OXMMHMUYECKHUX LMKIOB B
ouocdepe;

YMEHHE NPUMEHATh MOJTy4YEeHHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMYECKHX IPOLECCOB U
SIBJICHUM, ISl IPUHATHS NIPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM KU3HHU C LI€IbI0 00eCTIeUeHus
0€30MaCHOCTH CBOErO 3JI0POBbS U 370POBbSl OKPYXKAIOIIUX JIIOJEH, COOJIIOIEHUs HOpM
rPaMOTHOTO TOBEACHMS B OKpYy)XKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
WCIIOJIb30BaHUs JOCTUKEHU N COBPEMEHHOMU 6uosiorun JUIS palnoOHaIbHOIO
IPUPOIONOIIB30BAHUS;

YMEHHE pellaTh 3JeMEHTapHble OMOJOTMYECKHE 33/Jayd, COCTaBJIATh CXEMBI IMepeHoca
BEIIECTB U SHEPTUH B 3KocUcTeMax (1LIeTH MUTaHUs);

YMEHHUE BBINOJHATH JIAOOPAaTOpPHBIE M MpaKTHYECKue paboThl, COOMOAaTh MpaBuia MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000y I0BaHUEM;

YMEHHE KPUTHYECKH OILIEHMBATh M HHTEPIPETHUPOBATh HH(OpPMALHIO OHOJIOTHYECKOIrO
COJIep’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyUYHbIE€ 3HAHUS U3 PAa3IMYHBIX HCTOYHUKOB (CpElCTBa
MaccoBoW HMHGOpMAalMK, HAayYHO-NOMYJIIpHbIE MaTepuallbl), paccMaTpUBaTh TIJI00ANbHBIE
HKOJIOTHYECKUE MPOOIEMbl COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/aBaTh COOCTBEHHBIE THCHbMEHHBIE U YCTHBIE COOOIIEHUs, 00o00Ias
OuoNornyeckyro HHQPOpPMAlMI0O M3 HECKOJIbKMX HCTOYHHMKOB, TPAaMOTHO HCIOJIb30BaTh
NOHATUIHBIN anmnapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHMUE
10 KUIACC

Ne i/t

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

buonorus xak HaykKa

JKuBble cucTeMbl U UX OpraHu3anusa

XHWMHYECKUH COCTAB U CTPOEHUE KIIETKH

)KI/BHGJICSITCJ'ILHOCTB KJIICTKHU

Pasmuoxenue u WHAUBUIYAJIbHOC PAa3BUTUC
OpraHnu3MoOB

HacneacTBeHHOCTH M UI3MEHUYUBOCTD
OpraHn3MOB

Cenekiust opranu3mMoB. OCHOBBI
OHOTEXHOJIOTHHA

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

KoanuecTBo 4acoB

Bcero Konrpoasnsie Ilpakrnyeckue
padoTbI paGoThI
3 0 05
2 0 0
20 0 1
8 0 0
11 0 1
19 0 15
3 1 0
2 0 0
68 0 4

DJIeKTPOHHBbIE
(undposbie)
o0pa3oBaTe/bHbIE

pecypchbl

bubmuoreka [JOK
https://m.edsoo.ru/7f41c292

bubmuoreka [JOK
https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
https://m.edso00.ru/7f41c292
bu6mmoreka [JOK
https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
https://m.edso0.ru/7f41c292
bu6mmorekxa [JOK
https://m.edso0.ru/7f41¢c292
bu6mmoreka [JOK
https://m.edso00.ru/7f41c292
bu6mmorekxa [IOK
https://m.edso00.ru/7f41c292



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

11 KUIIACC

HaumeHoBaHue pa3/iesioB U TeEM
NMPorpamMmbl

Ne i/t

DBOIIOIMOHHAS OMOIOT U

Bo3HHKHOBEHHE 1 Pa3BUTHE KU3HU Ha
3emiie

Opranu3Mbl U OKpYy>Karolas cpeia

COO6H.ICCTB8. M OKOJOTHYCCKUC CUCTEMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

KoanuecTBo 4acoB

Beero KoHnTpoJbHbIe

padoThI
17 0
16 0
10 0
22 0
3 0
68 0

IIpakTHYeckue
padoThI

0.5

1.5

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [{OK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
https://m.edsoo.ru/7f4lcc74



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

YYEBHO-METO/IMYECKOE OBECITIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YAEHUKA

buonorwus, 10 knacc/ [Taceunuk B.B. /Tloxg pex. [laceunuka B.B., Akiimoneproe o0111ecTBo
«M3narenscTBO «IIpocBemenue»
buonorwus, 11 knacc/ [Taceunuk B.B. /Tloxg pex. [laceunuka B.B., Akiimoneproe o011ecTBo
«M3narenscTBO «IIpocBemenue»

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Mertonudeckoe nmocooue/Ilaceunuk B.B., AknroHepHOE 001IeCTBO H3AaTEIBCTBO
"IIpocBemienue"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

«Enunast koswexkuus [uppossix Obpazosarenbhbix Pecypcosy (http://school-
collection.edu.ru/).

https://resh.edu.ru/subject/5/

http://ebio.ru/ - DnexrponHbIi yueOHUK «bromorusy.
http://bio-ximik.narod.ru/bio/bio.htm - ctpoenune kneTox
http://biokhimija.ru/lekcii-po-biohimii.html - Guoxumus
http://evolution2.narod.ru/index.htm - sBosrorus
http://nrc.edu.ru/est/r4/ - Guonorudeckasi KapTUHA MHUpa
http://planete-zemlya.ru/ - ITnanera 3emis
http://ecologysite.narod.ru/index.html - sxomorus
http://bio-nica.narod.ru/index.html - 6uonuka






