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MNOACHUTEJIBHAS 3AIINCKA

[Tpu pa3paboTKe MpOrpaMMbl MO OMOJOTHUU TEOPETUYECKYIO OCHOBY JUISl OMpECIICHUS
NoIXO0J0B K (opmupoBaHUIO coaepxkaHus ydeOHoro mpenMera «buonorus» cocraBuiu:
koHuenryaibHbie nonoxkeHus OI'OC COO o B3auMOOOYCIIOBJIEHHOCTH IIEJIEH, COJEpKAHUA,
pe3ynbTaToB 00y4eHHs U TPeOOBAHUU K YPOBHIO MOATOTOBKH BBIIYCKHHUKOB, MOJOXEHHS 00
00X IENsIX ¥ MPUHIUINAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHETO
obmiero odbpazoBanusi B Poccuiickoit denepanun, a Takke MOJIOKESHUS O crienu(uke OUOIOTHH,
e 3HAUYECHUU B TMO3HAHUU KUBOW MPHUPOABI U 00ECNEUYEHHUU CYIIECTBOBAHMS YEIOBEYECKOTO
oburectBa. CorjaacHO Ha3BaHHBIM MOJIOXKEHHUSIM, OIIPEIeTICHbl OCHOBHBIE (DYHKIIMU MPOTPaAMMBbI 110
OuoJsioruu u €€ CTPyKTypa.

[Tporpamma mo OGuonoruu AaéT MPEICTaBICHUE O TENIX, 00 00mIelt cTpareruu 00y4YeHus,
BOCIIMUTAHUS M Pa3BUTUS O0OydYaroIIMXCS cpeacTBaMu ydeOHoro rmpenmera «buonorusy,
omnpezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpYy, paclpeleieHHue I0
paszenamM M TeMaM, PEKOMEHAYEMYIO0 MOCIEI0BATEIbHOCTh M3YUYEHUs Y4eOHOro marepuasa ¢
Y4IETOM MEXKIIPEAMETHBIX ¥ BHYTPUIIPEIMETHBIX CBSI3CH, JJOTUKH 00pPa30BaTEIBLHOIO MPOIIecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yUaroINXCS.

B mnporpamme mo OHONOTHMU Tak)Ke YUMTHIBAIOTCS TpeOOBaHUS K IJIAHHUPYEMBIM
JUYHOCTHBIM, METANPEJIMETHBIM M TPEIMETHBIM pe3yJibTaTaM OO0y4YeHHS B (POPMHUPOBAHUU
OCHOBHBIX BHJIOB Y4cOHO-II03HABATEIILHON JIEATEIHPHOCTH/yUCOHBIX ACUCTBHI O0YUYaAIONTUXCS 110
OCBOEGHUIO COJIEpP KaHUs OMOIOTHYECKOro 00pa3oBaHUsl.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30Bblif YpOBEHb) peain30BaH MPHUHIIUIL
MPEEMCTBEHHOCTH B HW3YYCHHH OWOJIOTHH, Oiarojmapsi 4YeMy B HEW IPOCMATPUBACTCS
HAIPABIICHHOCTh HA PAa3BUTHE 3HAHWM, CBS3aHHBIX ¢ (DOPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpUEHTAIMi  JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
MPEJCTaBICHU O 3J0pPOBOM 00pa3e >KM3HU U OEpeKHBIM OTHOIIEHHEM K OKpYKarolen
npupoaHoii cpene. [loaTomy Hapsay ¢ H3yueHHEM 00IIeOMOTOTHYECKIX TEOPH, a TaKKe 3HAHUI
O CTPOCHHWHM HBBIX CHCTEM PA3HOTO paHTa W CYINHOCTH OCHOBHBIX IMPOTEKAMOIINX B HHUX
MIPOIIECCOB B IPOrpaMMe TI0 OMOJIOTHH YAeJICHO BHUMAaHUE HCITOIb30BAHHIO ITOJTYICHHBIX 3HAHUN
B TIOBCEIHEBHOM JKM3HM JUIsl PEIICHUs MNPUKIATHBIX 3a7ad, B TOM YHCIE: MPOPUIAKTHKU
HACJIEICTBEHHBIX ~ 3a00NieBaHUN  YeNoBEKa, MEIUKO-TEHETHYECKOrO0  KOHCYJIbTHPOBAHUSA,
000CHOBaHHUS YKOJOTUYECKH 1ETIECO00Pa3HOTO TMOBEACHUS B OKPYXKAIOIIEH MPUPOAHOU Cpelne,
aHAJIM3a BIMSIHHUSI XO3SHMCTBEHHOW JEATEIHHOCTH YEJIOBEKAa HA COCTOSHHUE TPUPOTHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHHUMAHMS K MPUKIAJIHON HAMpaBIEHHOCTH Y4eOHOTO
npenMera «bUONIOTHS» MPOAUKTOBAHO HEOOXOIUMOCTHIO 00ECIeYeHHs YCIOBUHM ISl pellieHus
OJIHOW M3 aKTyaJbHBIX 3a/1a4 MIKOJBHOTO OMOJIOTHYECKOT0 00pa30BaHMsl, KOTOpas Mpe/Inoiaraet
dbopMUpOBaHUE Yy OOYYAIOIIMXCS CIIOCOOHOCTH aMalTHPOBATHCS K H3MEHEHHSAM JIUHAMHYHO
Pa3BUBAIOIIIETOCS COBPEMEHHOTO MHPA.

buonorus Ha ypoBHEe cpemHero oOmiero oOpa3oBaHUsS 3aHMMaeT BaxkHOe MecTo. OHa
oOecnieunBaeT (QopMUpoBaHUE y OOydYalOIIMXCSl MPEICTaBICHUH O HAayyHOM KapTHHE MMHpa,
pacmmpsieT ¥ 0000MaeT 3HaHUS 0 JKUBOU MPHUPOJIE, e€ OTINIUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpTaHMW3allMil M OHBOJIOLMH, CO3AaéT YCIOBHS JUIsl: TO3HAHUS 3aKOHOB >KMBOW TPHUPOJIBI,
dbopmupoBaHus (yHKIIMOHATHLHOW TPAMOTHOCTH, HABBIKOB 37J0POBOTO M 0O€30mMacHOro obpasa
KHU3HU, SKOJIOTUIECKOT'O MBIIIICHHS, IEHHOCTHOTO OTHOIICHUS K )KHBOW MIPHUPOJIC U YEITOBEKY.

Bonbmoe 3HadeHWe OWOJIOTHS WMEET TakkKe JUIS PEIICHUS BOCHUTATECNBHBIX U
pa3BUBAIOIINX 33/1a4 CPEAHETo o0IIero oopazoBaHus, coranu3anuu odydarommuxces. M3ydenue
Ounonoruu oo6ecrneynBaeT yCIoBuUs A7 (OPMUPOBAHUS HHTEIUICKTYATbHBIX, KOMMYHUKAIIMOHHBIX
1 WHGOPMAIMOHHBIX HABBIKOB, JCTETHYECKOH KYJBTYpPBHI, CIIOCOOCTBYET HMHTETPaIlud
OMOJIOTHYECKUX 3HAHUI C MPEICTABICHUAMU M3 JPYTUX y4eOHBIX MPEIMETOB, B YaCTHOCTH,



busuky, xumuu U reorpaduu. HazBanHbIe MONOXKEHUS O MPEIHA3HAYCHUH YYECOHOTO MpeaMeTa
«buonorus» coCTaBWIM OCHOBY ISl OMIPEICIICHHS ITOAX0I0B K 0TOOPY U CTPYKTYPHUPOBAHUIO €r0
CoOJIep>KaHusl, IPEJCTABICHHOTO B IIPOTpaMMe 110 OMOTOTHH.

Ot60p conepkanus yaeOHOro npeamMera «bromorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UIIMHA KYJIBTYPOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUU C KOTOPHIM OOYyYaromuecs JOKHBI
OCBOUTH 3HAHUS W YMEHHS, 3HAYMMbIC ISl (POPMUPOBAHMS OOIIECH KYJIBTYpHI, ONMPEACISIONUe
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYKAIOIIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM JKM3HU W MPAKTHYECKOU JaesTeIbHOCTH. Oco00e MECTO B TOHM cHUCTEeMe 3HAHUU
3aHUMAIOT DJIEMEHTHI COJAEpXKAHWs, KOTOpPBhIE CIy)KaT OCHOBOM s (opmupoBaHuUs
NPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTUHE MHpa M IEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIONINX I'YMaHU3AIUNA OMOJIOTHIeCKOro 00pa3oBaHusl.

CTpyKTypUpOBaHHE COJIEpP)KaHHMs Yyd4eOHOTO Marepuaja B IporpaMMe IO OHOJIOTHH
OCYIIECTBJICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHWHU 00 OTIMUMUTEIBHBIX OCOOCHHOCTSIX
JKUBOU IPUPOJIBI, O €€ YPOBHEBOM OPraHU3aLMHU U DBOJIIOLMH. B COOTBETCTBUU € 3TUM B CTPYKType
ydyeOHoro npeamera «buoIorus» BBIJCICHBI CIACAYIONINE COJep)KaTelbHble JUHUU: «buonorus
Kak Hayka. MeTo/bl Hay4yHOTO Mo3HaHusm», «Kierka kak Ouonornyeckas cucremay, «OpraHusm
KaK OwoJiornyeckas cucrema», «CucrteMa 1 MHOrooOpasue OpraHMYeCcKOro MUpay, « DBOJIOIHS
YKUBOU TIPUPOBDY, « IKOCUCTEMBI M IIPUCYIITUE UM 3aKOHOMEPHOCTH.

Leny u3yuenuss yueOHoro mnpeamera «buosorus»» Ha 06a30BOM ypOBHE — OBJIAJCHHUE
00y4JalImMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKUIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHUI UCIOB30BaTh 3TU 3HAHMS JJIsl TPAMOTHBIX JCHCTBHI B
OTHONICHUH OOBEKTOB )KHBOW TIPUPOJIBI M PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOJICM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buomorus» Ha 0a30BOM YpOBHE
oOecreunBaeTcs pelieHrueM CIeIYIOIMUX 3a1ayu:

OCBOEHHUE 00YJAIOIIUMUCS CUCTEMbI 3HAHUN 0 OMOJIOTHYECKUX TEOPUSIX, YUCHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, IMpaBWIaX, CIyXKalldX OCHOBOM g  (opMUpPOBaHUs
MPEACTABICHUN O €CTeCTBEHHO-HAYYHOW KapTUHE MHpa, O METOJaX HAy4YHOro ITO3HaHUS,
CTPOCHHHM, MHOTOO0OpPa3MU M OCOOCHHOCTSIX HBBIX CHCTEM pPa3HOTO YPOBHSI OpTraHHU3allvH,
BBIIAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue y OOYyYarolIMXCsl MMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX U TBOPYECKHX
CIOCOOHOCTEN B MPOIECCE aHAIW3a JIAHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAYYHBIX B3IJISJIOB,
UJIeN ¥ TIOJIX0/I0B K U3yUEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpPTraHU3AIUY;

CTaHOBNIEHHE Yy OOydJaromuxcsi oOIe KynbTyphl, (YHKIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OIEHUBATH SBIICHUS OKPYKAIOLIETO MUpA >KMBOU MPUPOIBI HA
OCHOBAHUWU 3HAHWM U ONBITA, TTOJYYEHHBIX MTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHKEe y OOYyYarOUIUXCS YMEHUW WIUTIOCTPUPOBATh 3HAYCHUE OMOJIOTHYECKUX
3HAHUNW B MPAKTUYECKON JEATETbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTHI U arpOOHOTEXHOIOTHIA;

BOCITUTAHUE YOEXKIEHHOCTH B BO3MOYKHOCTH TIO3HAHUS YEIOBEKOM >XHBOW MPUPOJIHI,
HEO0OXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEW, COOIOACHUS STUYECKUX HOPM IPHU MPOBEICHUN
OMOJIOTMYECKUX UCCIICIOBAHMIA;

OCO3HAaHHE IEHHOCTH OMOJOTUYECKMX 3HAHWU JUIsI TIOBBIIICHHSI YPOBHSI 3KOJOTUYECKOU
KYJBTYPHI, 171 HGOPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHNE TPHOOPETEHHBIX 3HAHWW M YMEHUW B TIOBCEJIHEBHOM JKM3HH JJISI OIEHKH
MOCNEACTBUI CBOEH NEATENHbHOCTH IO OTHOIICHHIO K OKpYXKalomled cpene, COOCTBEHHOMY
3JI0pOBbI0, 000CHOBaHHE U COOMIOACHNE Mep MPOPHUIAKTUKH 32a00JI€BaHUIA.



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

Juis m3yueHust OMOIOTUM HAa 0a30BOM YpOBHE CpeHero oOmiero o0pa3oBaHUs OTBOJUTCS
68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COAEPXAHUE OBYUYEHUSA
10 KUIACC

Tema 1. Bnosorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMM C OOLIECTBEHHBIMU, TEXHUYECKUMH U JPYTUMHU
€CTECTBEHHBIMH Haykamu, ¢uiocoduei, 3THKOH, 3CTeTUKOM U mpaBoMm. Ponb Ouosnoruu B
(dbopMHpOBaHNN COBPEMEHHOW HaY4YHOU KapTHHBI Mupa. CucTemMa OMOJIOTHYECKUX HayK.

Metoapl Mo3HaHUA KUBOM MPUPOB! (HAOIIOAEHUE, SKCIIEPUMEHT, OIMCAaHUEe, H3MEPEHHE,
KJaccu(uKanus, MOIEIMPOBaHUE, CTATUCTUYECKAsh 00pabOTKa TaHHBIX).

JdemoHcTpanuu:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konpros, k. Yorcon nu @. Kpuk.

Tabmuubl 1 cxembl: «MeTOAbI TO3HAHUS KUBOU TPUPOIBI.

JlaGopaTopHble H NpaKkTH4YecKHe padoThbi:

[Tpaktuyeckas pabora Ne 1. «lMcmomnb3oBaHue pa3IMYHBIX METOJOB IPU H3YUECHUHU
OMOJIOrN4eCKNX 0O0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3AIHSA.

JXusble cucreMbl (6MOCHCTEMBI) Kak IMpeaMeT Hu3ydeHus Ouonoruu. OTiauuue >KHUBBIX
CHCTEM OT HEOPraHUYECKON MPUPOJIBI.

CpoiicTBa OuwocucTeM © HWX pa3HooOpasue. YPOBHU OpraHu3alid  OHUOCHCTEM:
MOJIEKYJIIPHBIA,  KJIIETOYHBIM,  TKAHEBbIA, OPraHM3MEHHBIM,  MONYJISUMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdeMoHcTpanum:

Tabmuublt u cxembl: «OCHOBHBIC MPHU3HAKH KU3HU», «YPOBHU OPraHU3alWU >KUBON
HIPUPOJBIY.

O6opynoBanue: moaens Monekynbl JJHK.

Tema 3. Xumu4eckuii cOCTaB U CTPOCHHE KJIECTKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKHE FJIEMEHThI: MAaKPO3JIEMEHThI, MUKPOIJIEMEHTHI.
Bona n MuHepanbHbIe BElIECTBA.

@yHKIIMM BOJBl M MUHEPAIBHBIX BellecTB B KieTke. [loanepikaHne OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 0€IK0B. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE€ AMMHOKHUCIOTHL. AMHHOKHUCIOTHBIH COCTaB. YPOBHHM CTPYKTYphbl O€IKOBOM
MOJIEKYJIbl (TIepBUYHAs, BTOpPUYHAs, TPETUYHAs U UYETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE
cBoiicTBa OenkoB. buonornueckue GpyHknU OEITKOB.

®epMeHThl — Ounosiornyeckue kKarainuzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtammubl. Omiauuuss  ¢GepMEHTOB  OT
HEOPraHUYECKUX KaTaIn3aTOpPOB.

VYrneBoabl: MOHOCAXapH/ il (TJII0KO3a, pudo3a U J1e30KCHpr003a), Aucaxapusl (caxaposa,
JaKTO3a) W TMOJIMcaxapuibl (Kpaxmal, TJIMKOTeH, LeJUIoao3a). buomorndyeckue (yHKUUU
YTJIEBOJIOB.

Jlunuasl:  TpUrauuepuisl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiicTBa. buonornueckue GyHkumu aunuaoB. CpaBHEHUE YIIIEBOJIOB, OEIKOB M JIUMHIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxkneunoseie kucnorsl: JIHK u PHK. Hykieotunbl — MOHOMEPBI HYKJIE€MHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crtpoenne u ¢ynxuuu PHK. Buast PHK. AT®: crpoenue u
byHKIMN.



[utonmoruss — Hayka o kjeTke. KietouHass Teopusi — mpuMep B3aUMOJCUCTBUS UIEH U
(aKTOB B HAYYHOM MMO3HAHUU. METO/IbI U3Y4EHUS KIIETKH.

Knerka kak nemnoctHas xuBasi cucrema. OOmie Mpu3HaKM KIETOK: 3aMKHYTas Hapys>KHast
MeMOpana, mosekyisl JJHK kak renernueckuii anmapar, cuctema cuHTe3a Oenka.

Tunsl KIETOK: J3yKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTudeckoi kineTku. Kierounas crenka 6akrepuii. CTpoeHrnEe 5yKapHOTHUYECKON KIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxXHOCTHBIE CTPYKTYpPbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, X (YHKIUH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkHuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar [onbmaku, mmzocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKH: MUTOXOHIPUH, IUTacTUbl. [IporicxoxaeHne MUTOXOHAPUH U I1acTua. Buast
wiactug. HememOpaHHble OpPraHouabl KIETKU: PUOOCOMBI, KJIETOYHBINH IIEHTp, IEHTPHUOIIH,
PECHUYKHU, KIyTUKH. DyHKIIMM OPraHonuI0B KIETKU. BritoueHus.

SAnpo — perynaropsslil nueHTp KieTku. CTpoeHue sizipa: sjaepHas 000jiouka, KapuoIjiazma,
XPOMAaTHH, AJIPHIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHMBOM MPUPOIEY,
«Pacnpeenenre XuMUYECKUX AJIEMEHTOB B )KMUBOU IPUPOJIEY.

Tabmuubr u cxemsl: «Ilepuoanyeckas TabiMIa XUMHUYECKUX DJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJBI», «brnocunTes Genka», «CTpoeHne MoneKyisl Oenka», «CtpoeHne GpepmMeHTay,
«Hyxnennossie kucnotsl. JJHK», «Ctpoenune monekynsr AT®», «CtpoeHne 3yKapuoTH4eCKON
KIeTKn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KiIeTKn», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKI», « CTpOCHHE siIpa KIETKI», « Y TIEBOABDY, «JIUmuasn.

OOGopynoBaHue: CBETOBOW MHMKPOCKOI, OOOpYyJIOBaHWE I TMPOBEACHHUS HAOIIOICHUIH,
U3MEpPEeHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PacTUTENbHBIX, KUBOTHBIX M OaKTepHalIbHbBIX
KJIETOK.

JlabopaTopHble M NpaKkTHYeCKHEe PAdOThI:

JlaGopatopuast pabora Ne 1. «/3y4ueHue KaTaTUTHYECKON aKTUBHOCTH (PEpMEHTOB (Ha
MpUMepe aMHIIa3bl MM KaTanas3bl).

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTpOEHHS KJIETOK DPACTECHWH, >KUBOTHBIX M
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OMUCAHHUE».

Tema 4. /KuzHenesiTeJIbHOCTh KJIETKH.

OOMeH BemiecTB, WIH MeTa0ONu3M. ACCUMWIAINMS (IIaCTHYECKUd OOMEH) U
JUCCUMUIIALIUSA (HEPTeTUYECKH 0OMEeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Ponb
3aKOHOB COXPAHEHUs BEUIECTB U SHEPTUHU B IOHUMAHUHN METa0O0IU3Ma.

Tumnber oOMena BemecTB: aBTOTpOodHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEeHE
BELIECTB U IIPEBPALICHUH SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBas Haszbl ¢orocuHTeza. Peakuuu ¢dorocuHTe3a.
D¢ dexTuBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a /IS KU3HH Ha 3emuie. Briusaune ycnoBuit
cpebl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMmocuHTe3. XeMOCHHTEe3UpyIolie Oakrepuu. 3Hau€HHE XEMOCHHTe3a I JKU3HU Ha
3emue.



DHepreTuyecknidi OoOMEH B  KJeTKe. PacmieruieHwe  BEIIeCTB,  BBIACICHHE U
aKKyMYJIMPOBAaHUE YHEPTUH B KJIETKE. JTambl dHEpreTuueckoro ooMena. ['nukonus. bpoxenue u
ero Buabl. KucimoponHoe okuciaeHue, WIM ~KJIETOYHOE JbixaHue. OKHUCIUTEIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHa.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHpopmamus u JHK. Peamuzamus
TeHEeTUYeCKON MH(popMaMu B KieTke. ['eHeTHUeCKuil Ko M ero CBOWCTBa. TpaHCKpumuus —
matpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHcasuuu. Konuposanue
aMUHOKUCIOT. Poib pubocom B GuocunTese Oernka.

Hexkierounsie hopmbl sxu3HA — BUpYCHI. icTopust oTkphiTHs BupycoB (/. Y. UBanoBCkuiA).
OcoOeHHOCTH CTpOEHHsI M KM3HEHHOTO IMKJIa BUpYycoB. baktepmodaru. bonesnu pacrenwii,
KUBOTHBIX M UYEJIOBEKA, BhI3bIBaeMbIe BUpycaMu. Bupyc mmmyHonedunura genoseka (BUY) —
Bo3Oyautenp CIIMla. OOpaTHass TpaHCKpUIIMsSA, peBepraza W uHTerpasza. lIpodwumakTtika
pacrnpocTpaHeHHs] BUPYCHBIX 3a00ICBaHHIA.

JleMoHCTpanum:

IToptpetsr: H. K. Konsnos, /I. . UBanosckui, K. A. Tumupsizes.

Tabmuuet  u cxembl: «Tumbl  nutaHus», «Mertabonusm»,  «MHUTOXOHAPUSY,
«JHepreTuueckuii oomMeny», «Xmopormnact», «Dotocunrtes», «Crpoenne [IHK», «Crpoenue u
¢yHKIMOHMpOBaHME TeHay, «CuHre3 Oenka», «l'eHeTmueckuit kom», «Bupycen,
«bakrepuodarn», «Crtpoenne u xku3HeHHbld 1uka Bupyca CIIHMa, Oaxtepuodaray,
«Pennmukanmsa JJHK».

Ob6opynoBanue: monenu-anmuukanuu «Yasoenue JJHK u tpanckpunums», «buocunres
Oenka», «CTpoeHHE KIETKN», MOjieb cTpyKkTyphl JIHK.

Tema 5. PasMHoOKeHUe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1UKI, WM KU3HEHHBIM Uk kietku. MuTepdaza u mutos. Ilporeccsl,
nporekaromue B uHtepdasze. Permmukanus — peaknus marpuunoro cunteza JJHK. Crpoenue
XpoMocoM. XpOMOCOMHBIA HA0Op — KapuOTHUIl. J[MIIOMIHBIMN W TarIOWAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuasl. Llutonornueckre OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYAJIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne knerkn —Muto3. Craauu muto3a. [Ipouecchl, mpoucxoasuiye Ha pa3HbIX CTaIuAX
MHTO3a. BHOJIOrMYEeCKHil CMBICT MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — aloInTo3.

@DopMbI pa3MHOXKEHUS OPraHU3MOB: Oecrooe U rnojoBoe. Bupl 0ecronoro pasMHOKeHUS:
JiefieHHe Ha/lBoe, MOYKOBAHHWE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHE, BEreTaTHBHOE
pa3MHOxeHue. IckyccTBeHHOE KJIOHUPOBaHHE OPraHU3MOB, €0 3HAUEHUE JUISl CEJIEKLIUU.

[TonoBoe pa3MHOKEHUE, €T0 OTIINYHUS OT OECIIONOrO.

Meiios. Craguu meiosa. Ilpormeccel, nmpoucxonsauime Ha cragusx meinos3a. [loBenenue
XpoMmocoM B Meio3e. KpoccuHrosep. buonornyeckuii cMbIC U 3HaUEHUE MEH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [losoBBIE Kene3bl:
CEMEHHHUKHU U SMYHUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX KIETOK — ramMeT (CrepMaTo3oup,
AWIEKIeTka) — crepmaroreHe3 U oBoreHed. (OcCoOEHHOCTH CTpPOCHHs SAHIEKIETOK H
cnepmaro3onioB. Omtonorsopenue. [laprenorenes.

NunuBunyansHOE€ pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (dMOpPUOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHS Y IO3BOHOUHBIX JXHUBOTHBIX: JApPOOJEHHE, TracTpyJsiLus,
opranoretes. IloctamOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBLHOTO Pa3BUTH: MPSMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.



Poct u pa3zButue pacteHuil. OHTOreHe3 IIBETKOBOI'O PACTEHHS: CTPOCHUE CEMEHH, CTAIUHU
pa3BUTHSL.

JleMoHCTpanum:

Tabmunpe! u cxembl: «DOpMbI pa3MHOKEHHSI OPraHU3MOBY, «J{BOIHOE OIIIOIOTBOPEHUE Y
[[BETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUI», «/lenenne KiIeTkn GakTepuin»,
«CTtpoeHue moJIoBBIX KIETOK», «CTpoeHne XpoMocoMbl», «Kierounslii nuki», «Pernnmukanus
JHK», «Murto3s», «Meno3», «IIpsMmoe u Henpsimoe pa3BUTHEY, «]'aMeTOreHe3 y MIIEKOIIUTAKOLIUX
1 4esioBeKay, «OCHOBHBIE CTAIUU OHTOTECHE3a.

O6opynoBaHue: MHUKPOCKOI, MHUKpompenaparbl «CrnepMaTro30uabl MIIEKOMHUTAIONIEI0»,
«SlinexneTka miekonuTaromero», « Kapuokunes B KileTkax KOpelka JiyKa», MarHUTHasi MOJIEJIb-
ammumukanys «Jlenenue xkinerku», monenb JJHK, monens meradasHol XpoMOCOMBL.

JlaGopaTopHble H NpaKkTH4YecKHe padoThbi:

Jlaboparopnas pabdota Ne 3. «Habmronenue Muto3a B KJIeTKax KOHYMKA KOpeIlKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTax.

Jlabopatopnast pabora Ne 4. «M3ydyeHue CTpPOEHHsI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciencTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. VMcropuss pa3BuTus TreHETUKH. Posib LHMTONIOTMU U
HMOpHUOJIOTHUN B CTAHOBJICHUU FeHETUKHU. BKi1ag pocCHiiCKuX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeToabl TEeHEeTUKH (TUOPUIONOTUYECKUIl, IUTOTEHETHUYECKU, MOJIEKYISIpHO-
reHetuyeckuit). OCHOBHbIE T€HETUUYECKUE MOHATHS. ['eHeTndyeckasi CHMBOJIMKA, UCIIONb3yeMasi B
CXEMax CKpEeIMBaHHI.

3aKOHOMEPHOCTH  HAacCJelOBaHUS  IPU3HAKOB, yCTaHOBJIEeHHble [.  MeHnaenem.
MonorubpunHoe ckperypanue. 3akoH e1MHO000pa3usi ruOpuI0B nepBoro nokosneHus. Ilpasuio
JOMUHUPOBaHMUS. 3aKOH pacUIeIUIeHUsl Npu3HakoB. ['mmore3a uucrtoTel ramer. IlomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JurubpunHoe  ckpemMBaHME. 3aKOH  HE3aBUCHMOrO  HACJEIOBAaHUS  MPU3HAKOB.
LluToreHeTHUeCKUEe OCHOBBI JUTMOPHUIHOIO CKpELIMBaHMSA. AHAIU3UPYIOIIEe CKpelMBaHUE.
Vcnonb30BaHue aHATM3UPYIOLIETO CKPEIMBAHUS ISl ONPEIeIeHNs] TeHOTUIIA OCOOH.

CuennenHoe HacieqoBaHue mpusHakoB. PaGora T. Moprana mno clremieHHOMY
HacJe10BaHNI0 TeHOB. HapylieHue cuerieHns TeHOB B pe3ysbTaTe KPOCCUHIOBEpa.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. [ eHeTHYECKHE KapThI.

I'eneruka nona. XpoMOCOMHOE OIpPENEIEHUE 0J1a. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
I'omorameTHele M rereporaMeTHble opraHu3mbl. HacinenoBaHue NPU3HAKOB, CIEIUIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BUibl ”3MEHUMBOCTHU: HEHACIIECTBEHHAs U HAacleACTBEHHasd. Ponb cpeapl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
BaprannoHHbIN psn 1 BapuanvoHHas kpuas. Hopma peaknuu npusHaka. KonnyecTBeHHbIE 1
KaueCTBEHHbIE IPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKAIMOHHONW N3MEHYMBOCTH.

Hacnencreennasi, uian reHOTHIIMYECKAsl, U3MEHUUBOCTh. KOMOWHATHBHAS M3MEHUUBOCTD.
Meiio3 u moNIOBOM Tmpolecc — OCHOBA KOMOMHATUBHOW W3MEHYMBOCTU. MyTallMOHHAs
u3MeHYuBOCTh. Kitaccupukanuss MyTanuii: reHHbIE, XpOMOCOMHbIE, T'€HOMHbIe. YacTtoTa u
NpUYMHBI MyTaluil. MyTtareHsble GakTopbl. 3aKOH FOMOJIOTMYECKUX DPSIIOB B HACIEICTBEHHOMN
n3MenunBocty H. . BaBuiosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHUUBOCTb.



I'enetnka uyenoBeka. Kapumorun denoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIN, IUTOTCHETUYCCKUH, OMOXUMHUYECKHA, MOJEKYJISIPHO-
reHetudyeckuii. CoBpeMEHHOE OIpe/elieHHEe TEeHOTUIIA: TOJHOTCHOMHOE CEKBEHHUPOBAHMUE,
TEeHOTUIIMPOBaHUE, B TOM uucie ¢ nomoulbto III[P-ananusa. HacnenctBenHsie 3a0onieBaHust
YyelloBeKa: TIeHHble Ooyie3HH, OOJIE3HM C  HAClIEACTBEHHON  MpPeIpacloiokKEHHOCTHIO,
XpoMocoMHBIe Oosie3HH. ComaTHdeckue ¥ TeHepaTHBHbIC MyTaruu. CTBOJOBBIE KIICTKH.
[TpuHIHMITBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKH, MPO(DUIAKTUKHA U JICYCHUS T€HETHUYECKUX
Oone3nel. MeauKO-rTeHeTUUECKOe KOHCYJIbTUPOBAHUE. 3HAUEHHE MEAMIIMHCKOW TE€HETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JleMoHCTpanum:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodeen-
PecoBckwnii, H. 1. BaBunos.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEHIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUS] M €ro IIMTOTeHETUYECKass OCHOBa», «3aKOH YHCTOTHI TaMeT»,
«JlurubpunaHoe ckpenmBanue», «lLlUTONIOTHYECKHNE OCHOBBI JAWTHOPHIHOTO CKPEHIMBAHUS,
«Meito3», «B3zaumopeiicTBue aJiiebHbIX T€HOBY, «I eHeTHnYecKue KapThl paCTEHUM, d)KUBOTHBIX U
yenoBekay, «['eHetuka mona», «3aKOHOMEPHOCTH HACJIEIOBAHMS, CUEIUIEHHOTO C IOJIOMY,
«KapuoTunel dYenoBeka W OKHBOTHBIX», «Bumbl wu3MeHumBocTH», «MonudukanmonHas
n3MeHYHBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTnka rpymnmn kpoBu», «MyTanmoHHas
U3MEHYUBOCTHY.

O6opynoBanue: Monenu-anmiukanuu «MoHoruOpuaHoe ckpemuBanue», «HemonHoe
JOMUHUpOBaHUeY, «Jlurubpunnoe ckpemmuBanue», «llepekpéct XpomMocom», MHKPOCKON U
mMuKponpenapat «Jpo3oduna» (Hopma, mytannu (HOpMbI KPBUILEB U OKPACKH Tela), repoapuit
«I"OpOoxX MOCEBHOW».

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopaTtopHnast pabota Ne 5. «M3yueHue pe3ysbTaToB MOHOTUOPUAHOTO U TUTHOPUTHOTO
CKpEIIUBaHUS Y JPO30(HIIBI HAa TOTOBBIX MUKPOIIpENapaTax.

JlaboparopHas padota Ne 6. «3yueHre MOAMPHUKAITMOHHON U3MEHUYUBOCTH, TOCTPOCHUE
BAPUALIMOHHOTO PsI/1a ¥ BAPUALIUOHHON KPUBOI.

Jlaboparopnas pabora Ne 7. «AnHamu3 wmyranuid y JApo30ouiibl Ha TOTOBBIX
MHUKpOIIpenaparax.

[TpakTrueckas pabota Ne 2. «CocTaBineHue 1 aHaIN3 POAOCIOBHBIX UYEIOBEKAY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

CenekIusi Kak HayKa U TIpoliecc. 3apokKJIeHUe CeleKIUu U goMectukanus. Yuenue H. U.
BaBunoBa 0 MmEeHTpax NPOUCXOXIECHUS W MHOrooOpaswsi KyJbTYpHBIX pacTeHuiu. LleHTpsl
MPOUCXOKICHUS TOMALTHUX KUBOTHBIX. COpT, MOPOAA, IITAMM.

CoBpeMeHHBIE METOJbI CEIeKIIMU. MacCOBBIi U WHIANBUAYATbHBIA OTOOPHI B CENEKIIUU
pacTeHui U XUBOTHBIX. OIIEHKA dKCTepbepa. bIu3KopoACTBEHHOE CKpEIIMBAaHNE — MHOPUIUHT.
UYucras munanst. CKpenuBanue YUCThIX JIMHAH. ['eTeposuc, unu rudpuaHas cuia. HeponcrBenHoe
CKpemuBaHue — ayTopuauHr. OtmanéHHas ruOpugusanus U e€ ycrexu. VcKyccTBeHHBIN
MyTareHe3 M IMOJyYEHUE MOJMUILUIONAOB. JIOCTHMKEHUS CEeNeKUUH PpACTEHUU, >XKUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHosoruss Kak oTpacib MPOWU3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexombunantHot JIHK u Tpancrenneix opranusmoB. Kierounas wumxenepusi. KietouHsie
KyJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHui. KiloHupoBaHue BBICOKOMPOYKTUBHBIX



CEIbCKOXO035MCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JTHYeckue mpodiemel. MO —
TFeHETUYECKH MOJU(PHUIMPOBAHHBIC OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypun, I'. /1. Kapnieuenko, M. @. 1iBaHoOB.

Tabmuipel u cxembl: Kapta «L[eHTpbI MPOUCXOXKIEHUS M MHOT0OOpasusi KyJbTYpPHBIX
pacteHuii», «Ilopoapl TOMalIHUX >KUBOTHBIX», «COpTa KyJbTYpHBIX pacTeHui», «OtaanéHHas
rubpuam3anusy, «Paboter akamemuka M. @. HWeanoBay, «[lomumnoungus», «OOBEKTHI
ounorexHonorun», «Kierounele KylabTypbl U KIOHHUpOBaHUe», «KOHCTpynpoBaHHE U MEpEeHOC
TE€HOB, XPOMOCOMY.

Ob6opynoBaHue: MyJSDKU TUIOAOB U KOPHEIJIOZOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repobapuii «CenbCKOX03SIIICTBEHHBIE PACTCHHSI.

JlaGopaTopHble H NpaKkTH4YecKHe padoThbi:

Okckypeusi « OCHOBHBIE METOJABI U JIOCTHIXKEHHUS CEJIEKIMU PACTeHHMM M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHLUIO, IUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIM YYacTOK, B TEIJIMYHOE
XO03SICTBO, JTA00PATOPHUIO arpOyHUBEPCUTETA WM HAYYHOTO IICHTPA).

11 KUIIACC

Tema 1. DBosronMOHHAs OHOJIOTHS.

[IpenmnochuIKu BOSHUKHOBEHH S SBOTIOIMOHHOM TEOpHH. DBOIOLIUMOHHAS TEOPHS U €€ MECTO
B Onosoruu. BiusHue 3BOMIOLMOHHON TEOPUH HA Pa3BUTUE OUOJIIOTUU U APYTUX HAYK.

CeupgerenncTBa 3Bomonuu. [laneoHTonornyeckre: mocae10BaTeIbHOCTh NOSBICHHS BUIO0B
B TAJICOHTOJIOTHYECKOW JIETONHCH, IepexofHbie (opmbl. buoreorpaduyeckue: cXoacTBo u
paznuuue ¢payH u GIop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA M pa3iMyusi SMOPUOHOB pPa3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHHTEbHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, AHAJIOTUYHBIC, pPYyJUMEHTApHBIE OpTaHBI,
aTaBU3MBbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO MEXaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX META0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonnonHas Teopus Y. JlapBunHa. Ilpeanochliku BO3HHUKHOBEHHUS JIapBHHU3MA.
JIBIKymiue CHJIBI  OBONIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pasMHOXKEHHE TMpH
OTPaHUYEHHOCTH PECypCoB, HeompeneNnéHHas W3MEHUYMBOCTh, OOprOa 3a CyIIeCTBOBAHHE,
€CTECTBEHHBIN 0TOODP).

Cunternyeckas teopust 3BosroLuu (CTI) 1 e€ OCHOBHBIE OJIOKEHHUS.

MuxposBodrorust. [Tomysiius kak eTuHAIa BUIa U SBOJIIOLNH.

JBmwxkymue cuibl ((hakTophl) HBOIIONUHN BUIOB B NMpHpoJE. MyTallMOHHBIA TPOIecC U
KOMOWHATUBHAsI U3MEHYMBOCTH. [lomynsmonHbIe BOJIHBI U Apeiid reHoB. M3oms1us u Murparus.

EcrectBenHblif oTOOp — Hampapisttomuil ¢aktop 3Boimonnu. DOpMBI €CTECTBEHHOTO
otbopa.

[TprcnocoOIeHHOCTh OPraHU3MOB KaK pe3yJIbTaT ABOJIONHUH. [IpuMepsl pucrocoOneHuit
y Opranu3mMoB. ApoMop(}h03bl U UIMOATANITAIIIH.

Bun u BumooOpazoBanue. Kpurtepuum Buma. OcHOBHBIE (OpMBI BHI00Opa30BaHUS:
reorpagpuuecKoe, IKOJIOTHIECKOE.

Maxkposomonus. @opMbl 3BONIONUH: (QHIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHasd,
napainiensHas. HeoGpatumocTs 3BoONNN.

[IpoucxoxaeHue  OT  HECHEUMAIM3HPOBAHHBIX  MIpeakoB.  IIporpeccupyromias
crenuanu3anus. AJanTuBHAas paaualus.



JdemoHcTpanmuu:

[Toprpersr: K. Jlunnent, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomep, A. H. CeBepiios.

TaGnuupl u cxembl: «Pa3BuTHE OPraHNYECKOro Mupa Ha 3emiiey, «3apoAbIIliy TO3BOHOUYHBIX
AKHUBOTHBIX», «Apxeontepukc», «Popmbl 60pbsObI 3a cylecTBOBaHUE», «EcTecTBeHHBIN 0TOOPY,
«MHoroo0Opa3ue copToB pacTeHui», «MHorooOpa3sue mOpoA >KUBOTHBIX», «llomymsamum»,
«MyTanmoHHasi ©3MEHUYMBOCTEY», «Apomopdo3by, «Maunoanantamumny», «O0mas nerenepanus,
«/IBrmxymue cuibl 3Boonuny», «Kapra-cxema mapuipyra nyremectsus Y. [lapunay, «bopsba
3a CYLLECTBOBAHHEY, «IIpucrnocobseHHOCTD OpPraHHU3MOBY, «I'eorpaguueckoe
BHUJI000pa30BaHue», « IKOJIOTMUECKOE BU1000pa30BaHUEY.

OO6opyoBaHME: KOJIJICKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0OP TUIOIOB U
ceMsiH, Kosutekuus «IIpumepsl 3alUTHBIX TPUCTIOCOONIEHUH Y ) KUBOTHBIX», MOAEIb «OCHOBHbBIE
HalpaBJICHUs 3BOIIOLUNY, 00bEMHAs Mozelb « CTpOeHHE FOJIOBHOTO MO3Ta ITO3BOHOYHBIXY.

buoreorpapuueckass kapra Mupa, KOJUIEKIHs «DOpPMBI COXPAaHHOCTH HCKOIIAEMBIX
JKUBOTHBIX U pacTeHHi», Mozaenp anmiukanus «llepekpéct xpomocom», BIaKHbIE IpenapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe mnArymku», Mukporpenapar «/lpozoduna» (HopMma,
MyTaluH (OpMbI KpBIIILEB U OKPACKU TEJa).

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

Jlaboparopuas padota Ne 1. «CpaBHEeHHE BUIOB 110 MOPHOJIOTUYECKOMY KPUTEPUIO».

JlaGopatopHass pabota Ne 2. «OmnucaHue npUCHOCOOIEHHOCTH oOpraHusmMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe KU3HU Ha 3emJie.

JloHay4HbIe TIPEJICTaBICHUS O 3apOXKACHUU KU3HU. HayuHble runore3bl BOSHUKHOBEHUS
KU3HU Ha 3emiie: aOMOreHe3 W MaHCHepMHs. XUMHUYecKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMHUECKON
sBostoiny. HauanpHble Tansl 6uonorndeckoit spontonuu. ['unoresa PHK-mupa. ®opmuposanue
MEMOpaHHBIX CTPYKTYp M BO3HHMKHOBEHHE INPOTOKJIETKU. [lepBble KIETKM U HX HBOJIOLHA.
®opMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pa3ButHe xu3Hu Ha 3eMie 110 3pam U nepuoaam. Karapxei. Apxelickas 1 IpoTEpO30icKas
apsl. [Taneo3oiickast 3pa 1 €€ nepuo/pl: KeMOPHUIICKUH, OPAOBUKCKUM, CUITYpUIICKUH, 1I€BOHCKHUH,
KaMEHHOYTOJIHBIN, IEPMCKHUI.

Me3o30lickas 5pa U €€ Nepruoabl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaiiHo30iiCcKas 3pa U €€ Meprobl: aJI€0r€HOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TeoJIoTHYecKuX IMpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLHUU
PacTUTEIHHOTO U )KUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHHi 1 KUBOTHBIX. [losiBIeHE, pacuBeT
Y BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

CucremMa opraHM4ecKoOro Mupa Kak OTpa)keHue 3BOJOLHUU. OCHOBHBIE CUCTEMATHUUYECKUE
IpyIIBl OPraHU3MOB.

OBojronusl 4eloBeKka. AHTpOMOJOrus Kak Hayka. Pa3BuTue mnpeiactaBieHHid o
IIPOUCXOXKIECHNN YesloBeKa. MeTo bl M3yueHus aHTpornoreHe3a. CXoAcTBa U pa3Indus 4eIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YETIOBEKA.

JBuwxyume cunsl  ((paxkTopel) aHTpomoreHesa. HacnencTBeHHass W3MEHUMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHNUE OPYIUil TpyZa, MBILIUICHHUE,
peub.

OcHOBHBIE CTaJuU M BETBH HBOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, UEIOBEK yMEIbIi,
Uenoexk npsmoxonamuii, YenoBek HeaHaepTanbckui, YemoBek pa3dyMublid. Haxomaku



HCKOIIaeMBbIX OCTaTKOB, BPEMs CYyILECTBOBAaHUS, 00JacTh pacnpoCTpaHeHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

UYenoseueckue packl. OCHOBHBIE OOJBIINME pPachl: €BpOMECOUIHAsS (eBpa3HiicKas), HETPo-
aBCTpasloniHasi  (dKBaTOpHajbHAas), MOHIOJOMAHAs  (a3MaTCKO-aMepuKaHcKasi).  YepTsl
IPUCIOCOOIEHHOCTH IIPEACTABUTENIEH YEIOBEUECKUX Pac K yCIOBUSAM CyIllecTBOBaHUs. ENnHCTBO
yenoBeueckux pac. Kpuruka pacusma.

JleMoHCTpanum:

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

Tabnuupl u cxemsl: «Bo3HukHOBeHHEe CONHEYHOH cucTeMbl», «Pa3BUTHE OPraHUYecKOro
mupa», «PacrurenpHas kietka», <« KuBoTHas kiuertka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHasi cUCTeEMa OpPraHu4yeckoro mMupay», «CpaBHEHHE aHATOMUYECKHX YEPT CTPOCHUS
YeJI0BeKa M YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHbIE MeCTa MaJC€OHTOJOTMYECKUX HAXOIOK
IPEKOB COBPEMEHHOrO uYelloBeka», «/lpeBHelimme moan», «JlpeBHue moau», «llepsble
COBpPEMEHHBIE JTIOAN», «UenoBeueckue pacol».

Ob6opynoBanue: wmynsixku «lIpoucxoxxaeHue denoBeka» (OIOCTbI  aBCTPAJONUTEKA,
NUTEKAHTPOIa, HeaHJepTalblia, KPOMaHbOHIIA), CIETKH WM M300pa)KeHUs KaMEHHBIX Opyaui
MEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEphl, pyOuia, ckpebia), TeoXpoHOJOoru4ecKas Tabnuia,
KoJuTeKIUs «DOopMbl COXPAHHOCTH UCKOIAEMBIX )KMBOTHBIX U PaCTCHUI.

JlabopaTopHble U NpakTHYeCKHEe PadOThI:

[Tpaktuyeckas padora Ne 1. «/3yueHune UCKOMAEMbIX OCTATKOB PAaCTEHUH U JKUBOTHBIX B
KOJIIEKLHSIX .

OKCcKypeusi «IBOJIOLUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAyUHbIM WM
KpaeBeIUECKU My3eil).

Tema 3. OpranusmMsl U OKpYKaloIas cpeaa.

OKkojorusi Kak Hayka. 3ajadyd M pasAeibl DKOJOTMH. MeToabl IKOJIOTMYECKHX
UCCIJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeabpl ~ oOuTaHMS ~ OpPraHMW3MOB:  BOJHAas,  HAa3eMHO-BO3IyIIHAs,  IOYBEHHas,
BHYTPHUOpPraHU3MEHHas!.

Okonoruyeckue (axropsl. Kiaccudukanms skomorndeckux (akTopoB: aOMOTHUECKHUE,
OMOTHYECKUE U aHTPOINOreHHbIe. JlelicTBHE IKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AbGuotnueckue  (QaxkTophl:  CBET, TeMIeparypa, BIaXHOCTb. doromepuoausMm.
[TpucnocoOieHns OpraHu3MoB K JeHCTBHIO aOHOTHYECKHX (aKkTOpPOB. bruojornyeckue puTMsl.

buotnueckne ¢dakrtopel. Buapl OMOTHYECKMX  B3aUMOJEHCTBHN:  KOHKYpEHLH,
XHUIIIHWYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepaius, MyTyaln3M, KOMMEHCATIU3M
(KBapTUpPAHCTBO, HaXJeOHWYECTBO). AMEHCAINU3M, HEUTpaau3M. 3HaueHue OUOTHYECKUX
B3aMMOJICHCTBUI JJIs CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIIECTBAX.

OKOJIOTUYECKHE XApAKTEPUCTUKU MOMyIsAuu. OCHOBHBIE IIOKA3aTeId MOIMYJIALHNU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXIAA€MOCTb, CMEPTHOCTb, MPHUPOCT, Murpauus. JnHamMuka
YHUCIIEHHOCTH MOIMYJISIIUU U €€ peryJsiusl.

JleMoHCTpanum:

[Toptpetsi: A. I'ymbonpar, K. @. Pynse, 3. I'ekkenb.

Tabmune! u cxembl: kapta «IIpupogHbie 308 3emin», «Cpenbl 0OMTaHUS OpPTraHU3MOBY,
«Dotonepuoauzmy», «llomynsuum», «3aKOHOMEPHOCTH pPOCTa YHUCIEHHOCTH TMOIMYJISLHUN
uHpy30pun-Tyhenbkm», «llumensie nenmy.

JlabopaTopHblie U NpaKkTHYeCKHue padoThl:



JlabopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0cCOOEHHOCTH PaCTEHUI U3 PA3HBIX MECT
0oOUTAHUS.

JlaboparopHas padota Ne 4. «BinsHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktrueckas padora Ne 2. «IToacuér MIOTHOCTH MOMYJIALMA Pa3HBIX BUIOB PACTCHUM.

Tema 4. Coo011ecTBa M DKOJOrHYeCKHEe CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBafd,
NpOCTpaHCTBEHHas, Tpoduueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3U B OHOIIEHO3E.

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonste 00 3KkocucTeMe W OHOreOlEHO3E.
OYHKIMOHAJIbHBIE KOMIIOHEHTBl HAKOCHCTEMBI: TPOAYIEHTb, KOHCYMEHTBI, PpEIYyLEHTHI.
KpyroBopor BemecTB M TOTOK SHEpruud B 3dKocucreme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKAa3aTeNd S3KOCHUCTEMBIL: Omomacca,
OPOAYKIHSA. DKOJOTHYECKHE MUpPAMUAbL: MPOAYKLHH, YUCICHHOCTH, Ouomaccel. CBoOMCTBa
9KOCUCTEM: YCTOWYUBOCTb, CAMOPETYIISIHs, pazButue. CyKieccus.

[TpuponHbie 3KOCHUCTEMBI. JKOCUCTEMBI 03€p M peK. ODKocucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YpOOIKOocUCTeMBbl. buonornyeckoe u
XO03SIUCTBEHHOE 3HAYCHHE arpOdKOCHUCTEM B YPOOIKOCHCTEM.

buopasnoobpasue kak ¢aktop ycroiunBoctu skocucteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuanckoro o 6uocdepe. I'panuiibl, cocta u cTpykTypa Ouocdepst. XKusoe
BemectBO M ero ¢GyHkuuu. OcobeHHOCTH Ouocdepbl Kak TI00aTbHON SKOCHUCTEMBI.
JlnHamugeckoe paBHOBECHE B 0OpaTHas CBs3b B Ouocdepe.

KpyroBopotbl BeliecTB M OHOr€OXMMHYECKHE IMKJIBI 3JIEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbBIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emnu. AHTpONOreHHbIe H3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymiecTBoBaHUE NMPUPOJIBI U uenoBedecTBa. CoxpaHeHue OMopa3zHooOpa3us Kak OCHOBA
ycroifunBoctu O6nocdepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOIHBIMU pECypcaMH U UX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuubl u cxemsl: «[lumesie nenu», «buoneHoO3: cocTaB U cTpyKTypa», «IIpupoaHsie
coobuiectBay, «llemn mnuranHus», «OKoNorMyeckas mnupamuaa», «buocdhepa u yenosex»,
«IJKocHuCcTeMa IHUPOKOIUCTBEHHOTI'O JIecay, « IKOCHCTEMa XBOMHOT O Jieca», «brnorenos Bonoémay,
«ArponieHo3», «llpuMepHBIE aHTPOMOTEHHBIE BO3JCUCTBUS Ha NpUpoay», «Baxneitmme
UCTOYHUKH 3arps3HEHUsl BO3AyXa U I'PYHTOBBIX BOJ», «llouBa — BakHeWIIas COCTaBISAIOIIAs
o6uocheprr», «Dakropsl jgerpaganuu  nouB», «llapHukoBelii  3ddexT», «DakTOphI
PaaMOaKTUBHOTO 3arps3HeHus1 6nochepnn», «Oomas cTpykTypa ouochepsn», «PacmpocTpanenue
xKu3HH B Onochepe», «O30HOBBIN dKkpaH Ouochepw», «KpyroBopor yriaepoma B 6mochepe»,
«KpyroBopoT a3ora B mpupojie».

Ob6opynoBanue: MOAeIb-anmInKanus « TunuyHble OMOIEHO3bI», repbapuii «PacTuTenbHbIe
coobmiecTBay, komekuuun «buoneHosy», «Bpeautenu BaKHEHIIMX CETbCKOXO3HCTBEHHBIX
KyJbTyp», TepOapud ¥ KOJUISKIIMM pAcCTeHUH W >KUBOTHBIX, NPUHAUICKANUE K pa3HBIM
HKOJIOTHUECKUM Tpymram ojgHoro Buaa, Kpacuas kuura Poccuiickoit deneparyu, n3odpaxeHus
OXpaHsEeMbIX BUJIOB PACTEHUH 1 )KUBOTHBIX.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MA HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

Cormacao ®I'OC COO, ycraHaBiIMBarOTCA TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
00y4aroIMMUCS IPOrpaMM CpeHero ooiero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType JMYHOCTHBIX pPE3yJbTaTOB OCBOCHMs IMpenmera «buonorusy BblieneHbI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHHME OOyYaroIIMMHCA  POCCUHMCKONW  Tpa)JIaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH W CaMOOMPEJEICHUIO,
HAIMYUE MOTHBAIIMM K OOY4YEHHWIO OHOJIOTHH, IEICHANPABICHHOE pa3BUTHE BHYTPCHHHX
yOEXKICHUIM JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPaJWLUN pa3BUTHUS
OHMOJOTUYECKOTr0 3HAHUS, TOTOBHOCTh U CLIOCOOHOCTh 00y4YaloIInXCsl PyKOBOACTBOBATHCS B CBOEH
JIESATETLHOCTH IIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHM, MPUCYIIUMH CHUCTEME OHOJIOTHYECKOTrO
00pa3zoBaHusl, HAJTMYHE IKOJIOTHYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTH 1IEJIU U CTPOUTH
JKU3HEHHBIE IJIaHbI.

JInaHOCTHBIE pe3yNbTaThl OCBOCHHS Npeamera «buojorus» mOCTHraroTcs B €IUHCTBE
y4eOHOM U BOCHUTATEIBHOM JEATETLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHHCKUMHU
COLIMOKYJIbTYPHBIMHU, UCTOPHYECKUMH ¥ JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPHHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpPOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTAaHUSI U CaMOPa3BUTHS, Pa3BUTHS BHYTPEHHEH MO3UIMH JIMYHOCTH, MAaTPUOTU3MA,
YBaXEHHUS K 3aKOHY M IPABOIOPSIKY, YEJIOBEKY TPyJa U CTaplieMy IMOKOJEHHUIO, B3aUMHOIO
YBOXKCHHS, OCPEe)KHOTO  OTHOIICHUS K  KyJbTypHOMY  HACJICOUI0O W TPAJUIUAIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH cpele.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS Yy4eOHOTO mpeaMeTa «buomorus» JT0MKHBI OTpakarh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOIIUXCsl PYKOBOJCTBOBATHCA CHOPMHPOBAHHOW BHYTPEHHEU
MO3UIUEH JTMYHOCTH, CHCTEMON IICHHOCTHBIX OpPWEHTAIMH, TO3UTHUBHBIX BHYTPCHHHX
yOXKICHHU, COOTBETCTBYIOLIUX TPAAMIIMOHHBIM IIEHHOCTSIM  POCCHUHCKOTO  OOIIEeCTBa,
pacuiipeHre XKU3HEHHOTO OIbITa U OMbITa JAEATETbHOCTA B IMPOIIECCe peaan3allid OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHLHON IEATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpakaIaHCcKOro BOCIIMTAHUS:

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

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBa)KCHHE 3aKOHA |
MIPaBOTIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
peleHnr yueOHbBIX U TO3HABATENbHBIX 33/1a4, BBITOJTHEHHH OMOIOTUYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TIO3MIIMIO TIO OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KM3HU U OOBSICHATH €€;

YMEHHE yYUThIBAaTh B CBOMX JCWCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHUS JIOJEH ¢ pa3HBIMU YOEXKICHUSIMHU, KyJIbTYPHBIMH [IEHHOCTSIMH U COLMATHHBIM
TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TIPOIECCE COBMECTHOTO BBIMIOJHEHUS YUYEOHBIX,
MO3HABATENBHBIX M UCCIEAOBATEIbCKUX 337a4, YBAXXUTEIBHOTO OTHOIICHUS K MHEHHIO
OTIIIOHEHTOB MPH 00CYX JACHUH CIIOPHBIX BOMIPOCOB OMOJIOTHYECKOTO COIePIKAHNUS;

TOTOBHOCTb K TYMaHUTApPHON U BOJIOHTEPCKOM 1EATEIBHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TrOpAOCTH 3a CBOM Kpai, CBOKO
Ponuny, cBOM A3BIK U KYJIBTYPY, IPOILJIOE M HACTOAIIEE MHOTOHALMOHAIBHOr0 Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIIEIUIO U TAMATHUKAM IPUPO/IbI, JOCTHKEHUIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIOCOOHOCTH OLICHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHHUE U Pa3BUTHE OMOJIOTUH,
MOHMMAaHUSA 3HAuYeHUs: OWOJOTMM B IO3HAHWU 3aKOHOB NPUPOJBI, B KU3HU YeIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ujciHas yOeKIEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HapoAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIOCOOHOCTH OLICHUBATh CUTYAIMIO U PUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYHUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJIUTEIISIM, CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOI'O
MPUHSATHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MOHUMaHWE YMOITMOHAJILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPYECKOH JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHHUS, (OPMHPOBAHHUA  KYJbTYPbI 3I0POBbSI M
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

MOHMMAaHWE U peann3alys 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
cOOIOZICHHE TUTUEHUYECKUX TMPaBWJI M HOPM, COAlaHCUPOBAHHBIM PEKUM 3aHITHH U OTABIXA,
peryisipHass (u3uYecKas aKTUBHOCTh), OEpeXHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 370POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYalUsAX, YTPOXKAIOIINX 3/I0POBbIO U )KU3HU JHOJEH;

OCO3HAHUE TOCJIEICTBUI M HENMPHUSATUS BPEIHBIX MPUBBIYEK (YMOTPEOJICHHS aIKOTOJS,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHHUSA:

TOTOBHOCTB K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COMAIbHON HAITPABICHHOCTH,
CIOCOOHOCTH UHUITMUPOBATH, INIAHUPOBATH U CAMOCTOSATEILHO BBITIOIHATH TAKYIO JIEITETLHOCTD;

MHTEpEC K pa3nuyHbiM chepam mpodeccHOHANBbHON AESITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOp OyAyIel npodeccun U peaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIE TIIAHBI,

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHHUIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HU,

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUSA:

HKOJIOTMUYECKH ITIeJIeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAHUS;



MOBBILICHHE YPOBHS 3KOJOTHYECKOW KYJbTYpbl: MPHOOpETEHHE OMNbITAa IJIAHUPOBAHUS
MOCTYTIKOB M OLICHKU UX BO3MOXKHBIX TOCJIEJCTBUN JJIsI OKPYKAIOILEH CPEJIbl;

OCO3HaHHUE TTI00aTBHOr0 XapaKTepa KOJOTHIECKUX MPOOJIeM U IyTel UX PEeIICHUS;

CIIOCOOHOCTH UCMOJb30BaTh MpUOOpPETaeMble MPU M3YYCHUU OMOJIOTUU 3HAHUSA U YMEHHUS
IpU pelIeHUU MNpoOJeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHUEM (COOIIOIeHUE
MpaBWJI MOBEICHUS B IMPHUPOJIC, HANPABJICHHBIX HAa COXPAaHEHHE PABHOBECHUS B JKOCHUCTEMAX,
OXpaHy BUJIOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HEINpUATUE JIEHCTBHUM, NPUHOCAIIMX BpPEI OKpPYXarolleld NPUPOJHON Cpene,
yMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMYECKUE MOCIEACTBUS MpPeIIPUHUMAEMBbIX
JIEHCTBUM U NIPENOTBPALLATD UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIILICHUS, SKOJOTUYECKON KYJIbTYphI, OIbITa
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJACTBOBATbCS HMH B
MIO3HABATEJIbHOW, KOMMYHMKATHBHOW M COLMAIbHOM IPAKTUKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKOM IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH © OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JAHMAliore KYJbTYp,
CMOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDPE;

COBEPILICHCTBOBAHUE S3BIKOBOM M UATATEIHCKON KYJIBTYPBI KaK CPEICTBA B3AUMOICHCTBHS
MEXIY JIOJIbMU U ITO3HAHUS MUDA;

MOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHHUA €€ poiau B (OPMHUPOBAHUU
PaAIMOHATILHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUH [EJIOCTHOTO MPEICTABICHHS 00 OKpY KArOIIeM
MHpE Kak O €IUHCTBE TMPUPOJABI, YEJIOBEKa U OOIIeCTBa, B TMO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUuH MpoOdIeM COXpaHeHHUsI TPUPOTHOTO PAaBHOBECHS;

yOSXKIAEHHOCTh B 3HAYUMOCTU OUOJIOTMH AJII COBPEMEHHOW IHMBWIM3AIMU: 00ECTICUeHUs
HOBOTO YpPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IaHUE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pemiaTh pecypcHbI€ MpoOJIEeMbl pa3BUTHS YEJIOBEYECTBA, MOUCKA MYTEH BBIX0JIa U3 TJIOOAIBHBIX
HKOJIOTMUYECKUX MPOoOJieM U o0ecTieueHus nepexoa K yCTOWYMBOMY Pa3BUTHIO, PAITUOHATILHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTD B TMOJIYYECHUU OMOJIOTMUECKUX 3HAHWU B IEJSAX MOBBIIIEHUS OOIICH
KYJbTYpbI, €CTECTBEHHO-HAYYHOW TpaMOTHOCTH, KAaK COCTaBHOM 4YacTh (DYHKIIMOHATBHON
TPaMOTHOCTH o0yuaromuxcs, GopMUPYEMOil MpU N3y4eHUN OHOJIOTHH;

MOHUMAHUE CYIIHOCTH METOJOB IO3HAHMS, MCHOJb3YEMbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIOJIb30BaTh IOJyYaeMble 3HAHUS [UIs aHAIW3a M OOBSICHEHUS SIBIICHUN
OKPY’)KAIOIIET0 MHpa M TMPOUCXOANIUX B HEM HM3MEHCHMH, YMEHHE Jenarh OOOCHOBAHHBIC
3aKJTIOYEHHUS HA OCHOBE HAy4YHbIX (DaKTOB W HMMEIOIIMXCS JaHHBIX C METbI0 TONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTh CaMOCTOSITEIPHO HCIOJb30BaTh OHOJIOTHYECKUE 3HAHUS ISl peIIeHUs
po0JIeM B pealIbHBIX )KH3HEHHBIX CUTYaIHSX;

OCO3HAHUE IIEHHOCTH HAy4YHOM NEATETbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOECKTHYIO U
MCCJIEI0BATENbCKYIO ACSITENbHOCTh UHIUBUAYAJIBHO U B TPYIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPa30BaHMIO, K
AKTHBHOMY TIOJIyYEHUIO HOBBIX 3HAHWK IO OWOJOTHU B COOTBETCTBHHM C >XHU3HEHHBIMU
NOTPEOHOCTAMH.

METAINPEJMETHBIE PE3YJIbTATHI



MertanpeamMeTHble pe3yIbTaThl OCBOCHUS Y4eOHOro mpeamera «bHONOTHsS» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHS OOYYArOIIMXCA  MEKIUCHUIUTMHAPHBIE
(MeXTpeaMeTHbIE) OOIIeHAYYHbBIE TTOHATHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHOW KapTHHBI MUpPa
U crienrKy METOJIOB MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS,
SBJICHHE, TpPOIecC, CHCTeMa, HAy4HBI (DaKkT, MPUHLUI, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH,
TEopHsi, UCCIeAOBaHUEe, HAOIIOJIEHNE, W3MEpPEHHUE, SKCICPUMEHT U APYTUX), YHUBEPCATbHBIC
y4yeOHbIe JEHCTBUS (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC, PETYIISITUBHBIE), 00CCIICUHBAIOIINC
dbopmupoBanne (yHKIIMOHATBLHON T'PAMOTHOCTH U COLMAJIBHONH KOMIETEHIIMH OO0YYaromuxcs,
CIIOCOOHOCTH 00y4Jarmuxcst HCIIOJIb30BaTh OCBOCHHEIE MEXKIUCHUIITMHAPHBIC,
MI/IpOBO33p€H‘-I€CKI/IC 3HAHUA U yHI/IBepCEUIbHBIe y‘-Ie6HBIe HeﬁCTBHH B HOSH&B&TCHLHOﬁ nu
COITMATbHOM MPAKTHKE.

MetanpeameTHble pe3ylbTaThl OCBOSHHUS MPOrPaMMbl CPEIHEro o01ero odpazoBaHUs
TOJI’)KHBI OTpa)KaTI)Z

OByaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMU NMO3HABATEJIbHBIMH /IE/iCTBUSIMH

1) 6a3oBbIe JJOrHYECKHE TeHCTBHUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyallM3UpOBaTh MpPOOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HUCITIOJIB30BAThH HpI/I OCBOCHHNHN 3HaHI/II\/JI HpI/IéMBI JIOTHYCCKOT'O MBIIIJICHU S (aHaJII/I?,a, CHHTEC3a,
CpaBHEHHUS, KiIacCH(pUKAMK, OOOOIIECHHUS), PACKPHIBATH CMBICT OHOJOTHYECKHX ITOHATHN
(BBIIENATH UX XapaKTepHbIEC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMU MOHSATUSAMU);

ONpENENATh LENU JeATeTbHOCTH, 3aJlaBas HapamMeTpbl W KPUTEPUU HX JTOCTHIKCHUS,
COOTHOCUTH p€3y.]IbTaTI>I JACATCIIBPHOCTHU C ITIOCTAaBJICHHBIMU LICIISAMU,

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHUSI JUisi OObACHEeHUs (AKTOB U SIBICHUN KUBOU
MIPUPOIBL;

CTPOUTH JIOTHUECKUE PACCYKACHHUS (HHIyKTUBHBIC, IEAYKTUBHbBIE, IO AHATIOTUH ), BBISBIIATD
3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCCMaTPUBAEMBIX SBIICHUSAX, (OPMYIUPOBATh BHIBOJBI U
3aKIIIOYEHUS

MPUMEHSATh CXEMHO-MO/JIEIbHBIE CPEACTBA AJIA MPEIACTABICHUSI CYIIECTBEHHBIX CBA3EH U
OTHOIICHUH B M3y4aeMbIX OMONOTHYECKHMX OOBEKTaX, a TaKKe MPOTHUBOPEUHI pa3HOro poja,
BBISIBJICHHBIX B pa3J'II/I'-IHI)IX I/IH(l)OpMaIII/IOHHBIX HCTOYHHUKAX,

pa3pabaThIBaTh IUIaH PEIICHUs TPOOJIEMBI C YIETOM aHAIN3a UMEIONIUXCS MaTepraIbHbIX
Y HEMaTepHaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEIAM,
OIICHHUBATH pI/ICKI/I HOCHG}ICTBI/Iﬁ JACATCIIbHOCTH,

KOOPJAMHHUPOBATh M BBIIOJHATH pabOTy B YCJIOBHUSX pEaJbHOTO, BHUPTYaJIbHOTO H
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE eHCTBHA:

BJIAACTh HaBBIKAMHAU yqe6H0-I/ICCHe)IOBaTeJIBCKOI>'I n HpOGKTHOﬁ ACATCIIBHOCTHU, HaBbIKaMU
pazperieHusi mpobdIeM, CIOCOOHOCTHI0O M TOTOBHOCTHIO K CaAMOCTOSITENIFHOMY TIOMCKY METO/IOB
pElIeHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO PA3IMYHbIX METOJI0B TO3HAHNS;

HUCITIOJIB30BAThH pa3n1/1qu,1e BUOBI ACATCIBHOCTU II0 nonyqumo HOBOI'O 3HaHUs, €ro
I/IHTepHpeTaHI/II/I, npe06pa3OBaHmo 158 HpI/IMeHeHI/IIO B y‘-Ie6HI)IX chyaum{X, B TOM YHUCJIIC HpI/I
CO3aHUH YY€OHBIX U COI[HAILHBIX TPOEKTOB;



(opMHpOBATh HAYYHBIH THUIl MBIIUICHHS, BIAJETh HAYYHOH TEPMUHOIOIHEHN, KIIIOYEBBIMU
HNOHATUSMH U METOAAMU;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 33a7aud B OOpPa30BaTENbHOU NEATEIBHOCTH U
KU3HEHHBIX CUTYyalUsX;

BBISBIIAT [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalIM3UpOBaTh 3ajady, BbIJBUIaTh
TUIIOTE3y €€ PeUIeHUs, HAXOAUTh apryMEHTHI JUIS JI0Ka3aTeIbCTBA CBOMX YTBEPXKICHUH, 3a]1aBaTh
napamMeTpsl ¥ KpUTEPUU PEIICHUS;

aHAJIM3UPOBATh [IOJYUYCHHBIE B X0J1€ PEILIEHUS 3a/1a4ul pPe3yJIbTaThl, KpUTHUECKU OLIEHUBATh
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHUTYaIlHsIM, OLIEHHUBATh IPUOOPETEHHBIN OMBIT;

OCYILIECTBIISATh IIEJICHANIPABICHHBIN TOMCK IMEPEHOCa CPEICTB W CIIOCOOOB JEHCTBUS B
IpoECCUOHATIBHYIO CPELY;

yMETh NEPEeHOCUTh 3HAHHWA B  IIO3HABATEIbHYID M  IPAKTHYECKyl0  00jacTu
KHU3HEIEATEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTei;

BBIJIBUT'aTh HOBBIE WJEM, NpPEUlaraTb OpPUTMHAIbHBIE IOJXOAbl U PEUICHUS, CTaBUTh
npoOJIeMbl U 3aJjauu, OMyCKaloIlue aJbTepHATUBHBIE PELICHHUS.

3) padora ¢ nunpopmaumeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HH(pOpMaImu (TEKCTe y4eOHOro mocodwus,
HAY4YHO-TIONYJISIPHON JHUTepaType, OMOJOTMUECKUX CIOBapsX U CIPaBOYHHMKAX, KOMIIbIOTEPHBIX
0a3ax [naHHbIX, B VIHTepHeTe), aHAIM3UPOBaTh MH(POPMALMIO pa3IMYHBIX BHUAOB U (GopM
NPECTaBICHUS, KPUTUIECKU OLIEHUBATH €€ I0CTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(dopMyIHpOBaTh 3ampPOCHl M TMPHUMEHSATh Pa3IMYHBIE METOABI INPH IOHCKE U OTOOpe
6uonornyeckoit MHGopMaIu, He0OX0IUMOH /7S BHITIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUSA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATH KYJIBTYPY aKTHBHOTO HCIIOJIB30BAHMUS PA3TUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMaJbHYI0 (OpMYy TpEeACTaBIEHUS OHOJIOrHYECKON
uHpopManuu (cxembl, rpaduKu, TuarpaMMsl, TaOIHIIbI, PUCYHKH U APYTOE);

UCIOJIb30BaTh HAy4YHBIH S3bIK B KauecTBE CpeACTBa IMpH paboTe ¢ OHOIOrHYecKOi
uHpOpManrel: TPUMEHITh XUMHUYECKHe, (PU3MYeCKHe W MaTeMaTU4YeCKHe 3HAKW U CHUMBOJIHI,
dbopmynel, aO0peBUaTypy, HOMEHKIATypy, HCIOJb30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATIISAHOCTH;

BJaJ€Th HABBIKAMU PpACHO3HABaHUS M 3alIMThl WHGpOpMaNMU, HH(OPMAIIMOHHON
0€30MacHOCTH JTNYHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYILECTBIISATh KOMMYHHMKAIIMM BO BcexX cepax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTe
WINA JUCKYCCHU TI0 CYIIECTBY OOCY)XKIaeMOH TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BHICKA3bIBATh
CYXKJICHUS OTHOCHTENBHO BBIMIONHEHUS TMIpeIUIaraéMoi 3a/Ja4d, YYHUTHIBATH WHTEPECHl U
COIJIACOBAHHOCTh MO3ULIUHI IPYTUX YYaCTHUKOB JUAJIOTa UM JUCKYCCHUH);

pacrio3HaBaTh HeBepOaJbHBIE CpeJCTBa OOIICHHS, MOHUMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUSI KOH(PIUKTHBIX CUTYaIlMi, YMETh CMATYATh KOH(DIUKTH U
BECTH MIEPETOBOPHI,

BJIAJICTh PA3IUYHBIMU CIIOCOOAMU OOIIEHHS M B3aWMOJICHCTBUSA, MOHMUMATh HaMEpPEHUs
JpYTUX JIOAEH, IPOSIBIIATh YBAXHUTEIHHOE OTHOIICHUE K COOECeTHUKY U B KOPPEKTHOH (opme
(opMyIMpOBATH CBOU BO3PAKEHHUS;



pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHsA C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

IOHUMAaTh M HMCIIOJIb30BaTh NPEUMYIIECTBA KOMaHAHOW M MHIUBUIYaJIbHONH pabOThI IpU
peLeHny OMOIOrnYecKol nMpoOieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBHS MPH PEILICHUH yueOHOM 3a1auu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUN C y4€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEIA COBMECTHOM JEATEIbHOCTH, OPIaHU30BBIBaTH M KOOPIMHUPOBATH
JIEHCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACIIPEAEIIAT POJIA C Y4ETOM MHEHUN
YYaCTHUKOB, 00CY X AaTh pe3yJbTaTbl COBMECTHOU PaOOTHI;

OLIEHUBATh Ka4eCTBO CBOErO BKJIAJa U KaKJOI'0 y4aCTHMKA KOMaH]bl B OOLIMHA pe3yibTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IIPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIAATh TO3UTHBHOE CTPAaTETMYECKOE IIOBEIEHUE B PA3JIMYHBIX CHUTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOPAKEHHE, ObITh HHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJIbHBIMHU PeryIssTHBHBIMH e CTBUSIMU:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJOrMYECKHE 3HAHUS [UI BBIABICHHUS NpoOJIeM M HUX pELIeHHUs B
KU3HEHHBIX U YUEOHBIX CUTYalHsIX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI LIEIEBbIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JEHCTBUSAX M IMOCTYINKax IO OTHOIIEHUIO K >KMBOW IMPHUPOJAE, CBOEMY 3J0POBbIO U 3I0POBBIO
OKpPYXKarOLIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENbHYIO JEATEIbHOCTb, BBIABISATH MPOOJIEMBI,
CTaBUTh M (OPMYIUpOBATh COOCTBEHHBIE 3aJaud B O0Opa30BATEIBHOW JIEATEIHHOCTH U
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IJIaH pelieHus NpoOiIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPeNOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMeTa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

Croco0CTBOBATh (POPMHUPOBAHUIO U MPOSBICHHUIO HIMPOKON 3pyAULIMU B pa3HbIX 00JacTIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTUBBI B JAESTEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YIbTATOB LEISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
U MBICIIUTENIBHBIX MPOIIECCOB, UX PE3YJIbTaTOB U OCHOBAHMI, UCIOIB30BaTh MPUEMBI pedIeKCHH
JUISL OLIEHKU CUTYyallud, BBIOOPA BEPHOTO peIIeHMS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHUS [0 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E Pe3yIbTaTOB AESITEIbHOCTH;

3) npuHATHE ce0s1 U IPYTrUX:

NpUHUMATD ce0sl, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apIYMEHTBI JPYTUX IIPH aHAJIU3€E PE3yNIbTATOB ACATECIbHOCTH;



pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU;
pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C TIO3UIUH JIPYTOr0 YEIOBEKA.

NPEJMETHBIE PE3YJIbTATHI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOYAOT crieruduueckue st yaeOHoro npeamera «buosiorus» HaydHble 3HaHHS, YMEHUS U
CIOCOObl JEMCTBUII 1O OCBOEGHHIO, HMHTEpPHpPETAMUd U IPeoOpa3OBaHUI0 3HAHWM, BHUJbI
JESATEIbHOCTH 1O IOJYUYEHUI0 HOBOTO 3HAHMSI U NPUMEHEHMIO 3HAHUN B Pa3IMUHBIX Y4eOHBIX
CUTYalMsIX, @ TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX ¢ Orosorueil. B nporpamme
IPEIMETHBIE PE3yJIbTaThl IPEACTABICHBI 110 FoJJaM 00y4eHusl.

[IpenmeTHbIe pe3yabTaThl 0CBOCHUA YueOHOTO npenmeta «buonorus» ¢ 10 knacce nomxHbI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MECTe M pOJU OMOJOrMM B CHCTEME HAay4HOTO 3HAaHUS
€CTECTBEHHBIX HayK, B (D)OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAy4YHOT'O MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKUX U 3apyOECKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
O6uonoruu, PyHKIIMOHAIBHOM TPaMOTHOCTH YEJIOBEKa IS PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJEpKaHHE OMOJIOrMYECKUX TEPMHUHOB U MOHATUN: )KU3Hb, KIETKA,
opranusM, MeTabomn3M (0OMeH BeleCTB U MpeBpalleHue SJHEPTUH ), TOME0CTa3 (CaMOPEryIIsLHus),
YpOBHEBasi  OpraHu3anus  JKUBBIX  CHCTEM,  CaMOBOCIIPOU3BEAEHHE  (pErmpoayKIus),
HaCJIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHUE u3jaraTb OHOJOIMYECKHE TeOopuu (KJIETOYHas, XPOMOCOMHAas, MyTallMOHHAs,
[EHTpajbHas JorMa MOJEKyJsapHoi Ouonoruu), 3akoHbsl (I. Mennens, T. Moprana, H. WU.
BaBunosa) u yaeHus (0 meHTpax MHOT00Opa3us M MPOUCXOKICHUS KyJIbTypHBIX pacteHuii H. U.
BasuiioBa), onpenenars rpaHuibl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHUE BIaJIeTh METOJaMM Hay4YHOTO MO3HAHUs B OMOJIOTWMHU: HAOJIOJEHHWE U ONHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHUHN, OpraHu3alus M IMpoBeJeHHE OHOJOTHYECKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE THIIOTE3bl, BBISIBICHHWE 3aBUCHUMOCTH MEXAY HCCIETyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pe3yJbTaTOB, HCIIOJIb30BAHHBIX HAyUYHBIX MOHATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBObI HA OCHOBAHUU IOJyUYEHHBIX PE3YJIbTATOB;

YMEHHME BBIIEIATH CYLIECTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U JYKapHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHA BEUIECTB U
IpPEBpaIeHNs] PHEPTUH B KIIETKE, (POTOCHHTE3a, MJIACTHYECKOIO0 M IHEPreTUYecKOoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHMS], PA3MHOXKECHUS, NHIUBUAYAIBHOIO Pa3BUTHUSA
opraHusma (OHTOIeHe3);

yMEHHE MPUMEHAThH MOTy4YEHHbIE 3HAHUS 7 00BSCHEHUS OMOJIOTMYECKUX IMPOILIECCOB U
SBJICHUH, 1151 IPUHATUS MPAKTUUYECKUX PELIECHUI B MOBCEIHEBHON KU3HHU C LEIbI0 00ecreueHus
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIIOJIeH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJEHUSI B OKpYXarolleil NpUponHOH cpenae, MOHMMaHUE HEOOXOAMMOCTH
WCIIOJIb30BaHUsl JOCTUKEHUH COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NJs palrOHAIBHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pelaTh 3JIeMEHTapHbleé TIeHeTHYeCKHe 3aJayd Ha MOHO- M JAUTHOpHIIHOE
CKpeIMBaHNe, CLETUICHHOE HAaClleI0BaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIMBAHUS
JUTSL TIpe/ICKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATH JIAOOpaTOpHbIE U MpPaKTHYECKHE pabOThl, COOMI0AaTh IpaBHUiia MPU
paboTe ¢ yueOHbBIM U 1a0opaTOpHBIM 000pPY/I0BAHUEM;



YMEHUE KPUTHUYECKH OLIEHUMBAaTb U HHTEPIPETHPOBATH HH(OpMAIUIO OHOIOTMYECKOrO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAYUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIOMYJISIPHBIE MaTepUalIbl), STUYECKHE ACIIEKThl COBPEMEHHBIX
UCCIICIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO03/1aBaTb COOCTBEHHbIE IIMCbMEHHBIE U YCTHBIE COOOlIeHHsA, 00o0Imas
Ouonornyeckyro HHQPOPMALMIO W3 HECKOJIBKMX HCTOYHHUKOB, TIPAaMOTHO HCIOJb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[TpenmerHble pe3ynbTaThl 0OCBOCHUA yueOHOro npenmera «buonorus» ¢ 11 knacce n0onxKHbI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHHH O MECT€ M POJU OMOJOTHMHM B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HaYYHOI'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOekKHbIX YUEHBIX-ONOJIOTOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PAaCKPBIBATh CO/IEPKaHUE OMOJOTHUECKUX TEPMUHOB U MTOHATHI: B, TIOMYJISIIHS,
reHo(OoH, DBONIONMS, JBWXKYIUE CHIBI ((aKTOpBI) 3BOJIONUHU, MPUCIOCOOICHHOCTD
OpPraHu3MOB, BHUA000pa30BaHHE, SKOJIOTHYECKHE (AKTOPBI, HKOCUCTEMA, HPOAYLEHTHI,
KOHCYMEHTbI, pPeIyLIeHTbI, LIeNU MUTaHUs, SKOJIOrMuecKas nupaMuia, OuoreomneHos, ouochepa;

yMEHHE Wu3j1araTb Ouonoruueckue teopuu (3BoirounoHHass Tteopust Y. Jlapsuna,
CUHTETHYECKasl TEOpUs SBOJIIOLIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apozsliiieBoro cxoactea K. M.
bapa, uepenoBaHus riaBHBIX HampaBiieHUH u mytell sBomonuu A. H. CeBeprosa, yueHHs o
6uochepe B. . Bepnasackoro), onpenensiTe rpaHULbl UX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHUE BIAJIETh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTHHW: HAOIIOJCHUWE W ONMHCAHUE
JKUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3anus M MPOBEACHUE OHOJIOrH4YECKOIro
DKCIEPUMEHTA, BBIIBM)KEHUE THMIIOTE3bl, BBISIBICHHE 3aBUCUMOCTU MEXAY HCCIELyEMBIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyYEHHBIX PE3yJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUH MOJyUYEHHBIX PE3yIbTATOB;

YMEHHE BBIIETATh CYIIECTBEHHbIE TPU3HAKU CTPOCHUS OMOJIOTMYECKUX 0OBEKTOB: BUJIOB,
HOMYJIAUN, TNPOJYLEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOTeOlEHO30B U HKOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BHUJI000pa30BaHus, MPUCIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS IKOJIOTMYECKUX (PAKTOPOB Ha
OpraHU3MBl, IEPEHOCA BEUIECTB U IOTOKA SHEPTUU B IKOCHCTEMAX, aHTPOIIOTEHHBIX U3MEHEHHU B
HKOCHUCTEMAX CBOEH MECTHOCTH, KpPYyroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHUX IIMKJIOB B
ouocdepe;

YMEHHE MPUMEHATH MOITy4YEHHbIE 3HAHUS N7 00BSCHEHUS OMOJIOTMYECKUX IMPOILIECCOB U
SBJICHUH, 17151 IPUHATHS IPAKTUYECKUX PElIeHUI B TOBCETHEBHOM KU3HHU C LENbI0 00ecrieueHus
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIIOJIeH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJIEHUSI B OKpYXarolleil NpUponHOH cpenae, MOHMMaHUE HEOOXOAMMOCTH
UCIIOJIb30BaHUs JOCTUKEHUM COBpEMEHHOM ouooruu IS paloHaIbHOrO
MPUPOIONOIB30BAHUS;

YMEHHE pelIaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a/laud, COCTABIISATh CXEMBbl IepeHoca
BEIIIECTB M YHEPIUU B SKOCUCTEMax (1IeTH MUTaHUs);

YMEHHE BBINOJHATH J1JAOOpPAaTOpHbIE U MpaKTHUYeCKHe padoThl, cOOMI0OIaTh MpaBUia MpU
paboTe ¢ yueOHBIM U JTa0OpaTOPHBIM 000PYT0BAHHUEM;

YMEHUE KPUTHUYECKH OIIEHHMBAaThb M WHTEPHPETHPOBATH HMH(OpMAIUIO OHOIOTHYECKOTrO
COJIEp’KaHusl, BKIJIIOYAIOLIYIO IICEBIAOHAYYHbIE 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBA
MaccoBOW HMH(pOpMalMU, HAyYHO-NIONMYJIAPHBIE MaTepUallbl), paccMaTpUBaTh IJI0OAIbHbIE



9KOJIOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO3/1aBaTh COOCTBCHHBIE NHCHMEHHBIE W YCTHBIC COOOIICHHS, 0000IIas
Onojoruueckyro MHGOpPMAIMI0 M3 HECKOJBKMX HMCTOYHHMKOB, T'PaMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHME

ITPOTPAMME

10 KJIACC
KoandecTBO 4yacosB
Ne HaumeHoBaHue pa3/iesioB U TeM JaekTpoHHbIe (HU(POBHIE)
Konrpoabnbsie IIpakTHyeckue
n/n MPOrpamMMblI Bcero oOpa3oBaTe/IbHbIE PeCypPChI
padoThI padoThI
Buomorus kak Hayka 0.5 https://m.edsoo.ru/IBLQH548U
JKuBble cCHCTEMBI M MX OpraHU3aIus 1 https://m.edso0.ru/5T7SVKFTX
X .
3 HMHTACCIGH COCTaB 1 CTpOCHHC 8 0.5 https://m.edsoo.ru/YTLWW9JEO
KJIETKU
4 JKu3Henes TeNbHOCTD KJIETKH 6 https://m.edsoo.ru/MEETZ2D71
P
5 ASMHOICHHE H HRIHBIAYaIbHOC 5 https://m.edso0.ru/GF6W1A7C9
pasBUTHE OPraHU3MOB
6 HacHeCTBERHOCTE 1 H3MCHHBOCT® 8 0.5 https://m.eds00.ru/ONPNXJ7X6
OpraHM3MOB
7 Cenektis opranusmos. OCHOBEI 3 https://m.eds00.ru/2EY34NEHR
OMOTEXHOJIOTHHI
8 PesepBHOE Bpemst 1 https://m.edsoo.ru/FDB0O8R36J
OBIIEE KOJIMYECTBO YACOB I10 34 1 15



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3/iesioB U TeM duekTpoHHbIe (LM (POBbLIE)
Ne i/t Konrposbusie IIpakrnyeckue
NMpOrpaMMblI Bcero o0pa3oBaTeibHbIE PeCypPChI
padoThI padoThI
1 DBOJIOLUOHHAS OUOJIOTHS 9 1 https://m.edsoo.ru/7F6R1ZROH
B
2 OHHKHOBCHIE 1 PESBITHE AT 9 1 0.5 https://m.eds00.ru/OFLS81YB5
Ha 3emJie
3 OpraHu3Mbl ¥ OKpy’Karolias cpeaa 5 1 https://m.edsoo.ru/XNFOD96AA
0
4 Coobutectsa i dKozOrecKie 9 https://m.eds00.ru/WXWAVS56F
CHCTEMBI
5 PesepBHOE Bpems 2 https://m.edsoo.ru/T3R3FWNQN
OBILIEE KOJIMYECTBO YACOB I10 34 1 95

I[TPOTPAMME



https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN

IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydyeHus

DJieKTpoHHBIEe U (pPOBLIE
o0pa3oBaTeJIbHBIE pecypchl

buosnorus B cucreme HayK

MeToab! IT03HAHMS KUBOM
npupojsl. [IpakTudeckas padora
Ne 1 «Mcnonp30BaHue
Pa3IMYHBIX METOJIOB IPH
U3YYEHUU OMOJOTHYECKHIX
00BEKTOBY

buonornueckue CHUCTCMBI,
MpoHeCChbl U UX U3YUYCHUC

0.5

https://m.edso0.ru/02T4D1UI5

https://m.edsoo.ru/GAB23860W

https://m.edsoo.ru/A7VOYD215

XUMHYECKHH COCTaB KIETKH.
Bopa u MmuHepanbHbie conu

https://m.edsoo.ru/L17LJ590V

benku. Coctas u cTpoeHue
0€eJIKOB

depMeHThI — OMOJIOTHYECKHE
KaTtaynuzaropsl. JlabopaTtopHast
pabota Ne 1 «M3yuyenue
KaTaJINTUYECKOM aKTUBHOCTH
bepMeHTOB (Ha mpumepe
aMUJIa3bl WM KaTajaasbl)»

Vraesoanl. JIumuasl

0.5

https://m.edsoo.ru/\V33JNUW5W

https://m.edsoo.ru/VBPPPBGCD

https://m.edsoo0.ru/OJ7NFITI5

Hyxiniennosbie kucinotel. ATO

https://m.edsoo.ru/WOELRA9B3



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3

I/ICTOpI/ISI U MCTOAbI U3YUYCHHUA
kieTkH. Knerounas TEOpHUL

https://m.edso0.ru/JXQOMJOGM3

10

11

Kierka xak nenoctHas XuBas
cucremMa

CTpoeHue 3yKapuoTHYECKOM
kieTku. JJaboparopnas padora
No 2 «M3yuenue crpoeHus
KJIETOK PacTEHUI, J)KUBOTHBIX,
rpubOB U OaKTepuii oA
MHUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenaparax u ux
OTHCAHUE»

0.5

https://m.edsoo.ru/XDCLRAF1Q

https://m.edsoo0.ru/KZ01W5LJY

12

13

OOMeEH BELIECTB WU
MeTa00JIN3M

dorocuHTE3. XEMOCHUHTES

https://m.edsoo0.ru/L0B3I13XYZ

https://m.edsoo.ru/\VV882FDGSF

14

15

DHepreTuYecKuii 0OMeH

JKW3HEHHBIN UK KJIETKH.
Jlenenue kneTku. MuTos.
JlaGopaTtopHnast pabota Ne 3
«HaOmronenne MuTo3a B KJI€TKax
KOHYHMKA KOpeIlIka JyKa Ha
TOTOBBIX MUKPOTIPETIapaTax»

0.5

https://m.edsoo.ru/T2LVIES3L

https://m.edso00.ru/COINPWLF4

16

17

Bbuocunres Oenka. Peakius
MaTpPUYHOTO CHHTE3a

Tpaucnsius — OuocuHTe3 Oenka

https://m.edso0.ru/540F4L77W

https://m.edsoo.ru/TEFDKDDWWM

18

Hexknerounsie hopmbl :kU3HN —
BUPYCHI

https://m.edso0.ru/9PGS5FAJB



https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB

19

DopMBI PA3MHOKEHUS
OpPraHU3MOB

https://m.edsoo.ru/2JLXB4A0OR

20

21

22

23

Meiios

OO6pa3oBaHue u pa3BUTHE
MOJIOBBIX KJIETOK.
O1m1010TBOpPEHUE.
JlaGopaTtopHnas padora Ne 4
«/3yueHue CTpOCHHUS MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTax»
WuauBuayanbHOE pa3BUTHE
OpraHU3MOB

['eneTnka — Hayka o

HaCJICACTBCHHOCTHU U
N3MCHYNBOCTH

0.5

https://m.edsoo.ru/5NUXK0X86

https://m.edso0.ru/C29L4DXB8

https://m.edsoo.ru/MA4T8L5AD

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTH HACIEAOBaHUS
MpU3HAKOB. MOHOTHOpUIHOE
CKpEIIUBaHKE

https://m.edso0.ru/YYQSG9WI2

25

26

JurnbpuaHoe cKpemuBaHue.
3aK0H HE3aBUCUMOTO
HacJIeI0BaHUS TPU3HAKOB

CuenuieHHOE Hacje/l0BaHNe
npu3HakoB. JlJaboparopHas
pabota Ne 5 «M3yuenue
pe3yabTaTOB MOHOTHOPHUIHOTO 1
JUTHUOPHUIHOTO CKPELUBAHUS Y
Jp030(UIIBI HA TOTOBBIX
MUKpOTIpenaparax»

0.5

https://m.edsoo.ru/YSNANQG65V

https://m.edso0.ru/P2SQ5ZGN2



https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2

27

I'eneruka nmona. Hacnenosanue
MIPU3HAKOB, CIICTUICHHBIX C
[10JIOM

https://m.eds00.ru/3GYGV47YM

28

29

30

M3MeHYHUBOCTb.
Henacnencreennas
U3MEHUYUBOCTh. JlaboparopHas
paborta Ne 6. Uzyuenue
MOAM(UKAITMOHHON
U3MEHYMBOCTH, IIOCTPOCHHE
BapHAIlMOHHOTO Psaa U
BAPUALMOHHON KPHUBOI»
HacnencrBeHHas M3MEHUYHBOCTbD.
JlaboparopHuas pabota Ne 7.
«AHanmu3 MyTaluii y 1po30(uisl
Ha TOTOBBIX MHKpOIIperapaTax»

T'e”eTnka yenoBeka

0.5

https://m.edsoo.ru/M3MHUK2VV

https://m.edsoo.ru/VWT70DZ8R

https://m.edsoo0.ru/ XU9SFS3GA

31

32

PesepBHrlit ypok. O0001IeHIEe
o Teme «HacnencTBeHHOCTh U
U3MEHYHUBOCTb OPTaHU3MOBY

CeJ'IeKI_II/ISI KaK HayKa U Imponecc

https://m.edsoo.ru/E2IXRS2EB

https://m.edsoo.ru/3128P3L.98

33

MeToap! 1 TOCTHKEHHUS
CEJIEKI[MN PACTCHUH U KUBOTHBIX

https://m.eds00.ru/JSK3Q6W0J

34

brortexHonorus kak orpacib
IIPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34

3.5

https://m.edsoo.ru/TAKI9E62K



https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KJIACC

Ne
n/n

KoanuecTBo 4acoB

Tema ypoka KoHnTtpoJbHbie
Bcero
padoThI

DBOIIONHUS U METOMBI €€
W3yUYeHUS

HcTopus pa3Butus
npeACTaBICHUN 00 1
SBOJIIOLIUN

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE pecypchl

https://m.edsoo.ru/6 KWQIKBKU

https://m.edso00.ru/0SWC47SSX

MuUKpO3BOTIOLMS 1

[Honmynsauus kak

JJIeMEHTapHas eIUHUIA BUIA

u sBosmronuu. JlabopartopHas

pabora Ne 1 «CpaBHeHHe 1
BHJIOB T10

MOP(OJIIOTHIECKOMY

KPUTEPUIO»

0.5

https://m.edsoo.ru/TOFAUE4ZP

https://m.edso00.ru/D3UCLTSOF

JIBMOKyIIIHE CHIIBI

(amemeHTapHBIE (HaKTOPHI) 1
IBOJIIOIIH

EctectBenHsIit 0TOOp 1 €ro
¢bopmbl

Pe3ynbTaTsl 3BOTIONUN:
MPUCTIOCOOTICHHOCTD
OpraHU3MOB U 1
BUZ000pa30BaHue.

JlaGopatopnast paborta Ne 2

0.5

https://m.edso0.ru/3EH6CNOWI

https://m.edso0.ru/DY32BUDOO

https://m.edsoo.ru/WAJHSTLOB



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB

«Omnucanue
MPUCTIOCOOJIEHHOCTH
opraHusma u e€
OTHOCHUTEJIBHOTO XapaKTepa»

Hamnpasnenus u nytu

8 https://m.edsoo.ru/PI1FI0YV3
MaKpOBBOJHOI_II/II/I

9 HeoGpaTtumocTs 3BoIOINN https://m.edsoo.ru/CLA9VC5JJ

10 Hetopus st Ha Sewsie i https://m.eds00.ru/MJYY IMVX7
METOAbI €€ I/I3yquI/I${
r

11 HITTOTE3bT HIPOHEXOIACHIA https:/m.edso0.ru/EKNHXBOS2
JKU3HU Ha 3emiie

12 Paspuue xusnn Ha 3eme https://m.edso0.ru/ECINSTF62
I10 3paM Hu HepI/IOI[aM
OCHOBHI)IC 3Tallbl 3BOJJIOIINN
paCTI/ITeHLHOFO H JKUBOTHOI'O
mupa. [IpakTrueckas padora

13 Ne 1 «M3yuenue 0.5 https://m.eds00.ru/7K1LYOSCT
HNCKOITIaEMBbIX OCTAaTKOB
paCTeHI/H\/JI " JKUBOTHEIX B
KOJUJICKIIUAX)>

14 Cospemennas cucrema https://m.eds00.ru/WSEXNIYAK
OpraHI/IquKOFO MI/Ipa

15 IBOIOIH HEITOBEKa https://m.eds00.ru/ADV3JERUE
(aHTpOMOTreHE3)

16 Jlmwiyme cutbt (GaxTope) https://m.eds00.ru/D7JZMBYPO
AHTPOTIOTreHe3a

17 OcroBHbIE CTa/HN https://m.eds00.ru/14G19MOAK

9BOJJIOIHMH YCJIIOBCKA



https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K

18

Yenoseueckue pacel U
IPUPOJHBIE aJaNTalluu
YeJI0BeKa

https://m.edsoo.ru/XL7QKC5PK

19

Pe3epBHblii ypok.
O06o00611eHNE TT0 TEME
«Bo3HUKHOBEHHNE U
pa3BUTHE )KU3HU HA 3eMIIE»

https://m.edsoo0.ru/R6L7VY2GB

20

21

DKOJIorus Kak HayKa

Cpenpl oOuTanus u
IKOJIOTHYECKHE (PaKTOPHI

https://m.edsoo.ru/K46 KON56I

https://m.edsoo.ru/DCOIEUIC9

22

23

AbGuotnyeckue GaKkTopEbI.
Jlaboparopnas padota Ne 3.
«Mopdodomnoruueckue
0COOEHHOCTH pacTeHUi U3
pa3HBIX MECT OOUTAHHMSI.
JlaGopatopHnas pab6ota Ne 4.
«BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB
KoJIeyca

buotnueckue hakTopsl

0.5

https://m.edso0.ru/G7NF3P1INM

https://m.edsoo0.ru/A6Z8MGNQR

24

25

OKOJIOTUYECKHE

XapPaKTCPUCTHUKHU IOIMYJIAILNHA.

[TpakTruyeckas pabora Ne 2
«IToxcyér mioTHOCTH
MOMYJISALMI pa3HbIX BUJOB
pacTeHun»

Coo0miecTBa OpraHu3MOB —
OHOIIEHO3

0.5

https://m.edsoo.ru/X42J6ABRN

https://m.edso0.ru/0T2K1PNGZ



https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ

OKOJIOTUYECKUE CUCTEMBI

26 1 https://m.edso0.ru/S1LIRWZMR
(KOCUCTEMBI)
OCHOBHBIE ITIOKa3aTeINn
DKOCUCTEMBL.

27 DKOJIOTUYECKHE TUPAMUJIBI. 1 https://m.edsoo.ru/NSTEWOGPE
CBOICTBA YKOCHUCTEM.
Cykueccus

28 [TpupoaHbIe SKOCUCTEMBI 1 https://m.edsoo.ru/WIDMMUBC5

29 AHTPOIIOrCHHbIC 1 https://m.eds00.ru/MWRS65U3WC
3KOCUCTEMBI
B _

30 nochepa — riodarsHas 1 https://m.eds00.ru/2X1VG5Q18
JKOCHUCTEMA 3eMIIN

31 3aKOHOMEpHOCTH 1 https://m.eds00.ru/\V/5JT6B38Z
CYIIECTBOBaHUS OHOCHEPHI

32 Henoseuecrso B Gnocgepe 1 https://m.eds00.ru/HXCDHPXDJ
3eman

33 CocymiecTBOBaHME NPUPO/H! 1 https://m.eds00.ru/187G37606
U 4eJ0BeYeCcTBa
PesepBHblii ypok.

34 O6obmerye Teme! 1 https://m.edso0.ru/SW5XCF3K6
«Coo01recTBa u
DKOJIOTUYECKHE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB 34 95

I10 ITPOT'PAMME



https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6

MMPOBEPSIEMBIE TPEBOBAHHMS K PE3YJBTATAM OCBOEHHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KUIIACC

Kon
IIPOBEPSIEMOI0
pe3yibTaTa

[IpoBepsieMble TIPEAMETHBIC pE3yJIbTaThl OCBOCHUS OCHOBHOW 00pa3oBaTeiabHOU
MIpOTpaMMBI CPEAHETO OOIIEeTo 00pa3oBaHUs

CdopmupoBaHHOCTh 3HAHHI O MECTE€ M POJU OHMOJIOTUH B CUCTEME HAYYHOTO 3HAHUS
€CTECTBCHHBIX HAyK, B (DOPMUPOBAHUK COBPEMEHHOM €CTECTBEHHO-HAYYHOW KAPTUHBI MUPa
¥ HayYHOTO MHUPOBO33PEHHUS; O BKIIAJE POCCHICKHX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pasButhe OuoNoruy; PYHKIMOHAIFHOW TPAMOTHOCTH YEIOBEKa [l PEIICHUS KU3HEHHBIX
3aja4

YMeHHe pacKpbIBaTh COACPIKAHUE OWOJIOTMYECKMX TEPMUHOB U TOHSTHMA: JKU3HB,
KJIETKa, OpraHu3M; MeTabou3M (0OMEH BEIEeCTB M MPEBpAIICHUE 3HEPTUHU), TOMEOCTa3
(camoperymsmusi), ypoBHEBas OpraHH3alysl >KUBBIX CHCTEM, CaMOBOCHPOHM3BEICHUE
(penpoayKius), HACICICTBEHHOCTh, U3MEHUYMBOCTh, POCT U Pa3BUTHE

YMeHue nznarate OHOIOTHIECKHE TEOPUH (KIETOYHAS, XPOMOCOMHAS, MyTaIlHOHHAS ),
3akoHbl (I'. Menaens, T. Moprana, H.J1. BaBunosa) 1 yuenus (o eHTpax MHOT000pasus v
MPOUCXOXKIICHUS KyJIbTYypHBIX pactenmii H.W. BaBunoBa), ompenensTh TpaHHUIBI HX
MIPUMEHUMOCTH K KUBBIM CUCTEMaM

YMeHue BIaieTs METOIaMU HaAYYHOTO TTO3HAHUS B OMOIOTHY (HAaOIIIO/IeHNE U OMTUCAHNE
JKUBBIX CHCTEM, INPOIECCOB W SIBICHWIA, OpTaHM3alHs W TPOBEACHHE OMOIOTHYECKOTO
OKCIIEPUMEHTA, BBIABUKCHUC I'MIIOTE3bI; BBIABICHUC 3aBUCUMOCTU MCKAY UCCIIEAYCMBbIMHA
BETMYMHAMH, OOBSCHEHHE IIONyYEHHBIX pE3yNbTaTOB, WCIOIB30BAHHBIX HAYYHBIX
MOHSATHN, TEOPW W 3aKOHOB; yYMEHHE JeNaTh BBHIBOABI HA OCHOBAaHWW MOJIYYEHHBIX
pe3yIabTaTOB)

YMeHHE BBIJIENATh CYIIECTBEHHbIE IIPU3HAKA BUPYCOB, KJIETOK IIPOKAPUOT U SYKApHOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB; OCOOEHHOCTH IPOIECCOB OOMeEeHa
BEIIECTB W TMPEBpAlllcHUs JHEPrUU B KIETKe, (POTOCHHTE3a, IUIACTUYECKOTO0 WU
SHEpPreTHUeckoro oOMeHa, XEeMOCHHTe3a, MHTO03a, MeHo3a,  OIMJIOJAOTBOPCHHUS,
Pa3MHOKEHUS, MHAUBUAYaJIbHOTO pa3BUTHUS OpraHu3Ma (OHTOTeHE3)

YMeHUe IPUMEHSTh OJyYSHHbBIC 3HAHUS IS OOBSICHEHUS OMOJIOTHYECKUX MPOIIECCOB
U ABJIEHUMW, JJISI OPUHATUSA MPAKTUYECKUX PEUIEHWA B TMOBCEAHEBHOW KU3HU B LIEJAX
obecriedyeHus 0E30MMaCHOCTH CBOETO 3JI0POBBS U 3[0POBBS  OKPYKAIOMUX ITIOJEH,
COOJFO/IEHUSI HOPM TPaMOTHOTO TIOBEICHHS B OKPYIKAIOIIEeH MPUPOAHON cpejie; TOHNMAaHNe
HEO00XOIMMOCTH MCIIOIb30BAHMS JOCTHXKECHUI COBPEMEHHOW OMOJIOTUU U OMOTEXHOJIOT it
JUIsl pallMOHAJIBHOTO IPUPOAOIIONIb30BAHUS

YMmenue peuiath SBJIEMCHTAPHBIC T'CHETUYCCKUE 3aaa4ud Ha MOHO- U ):[I/IFI/IGI)I/II[HOG
CKpCIIMBAHUEC, CHCIJICHHOC HACICAOBAHUC, COCTABJIATH CXCMbI MOHOFI/I6pI/II[HOFO
CKpCIIBaHWA JJIA IMMPEACKAa3aHUA HACJICAOBaHUA ITPU3HAKOB Y OpTraHU3MOB

YMeHue BBIOIHATE J1JA00OPATOPHBIE U NPAaKTHUECKHE PadOThI, COOJIOAATh MpaByiia MpH
paboTte ¢ yueOHBIM 1 1a00paTOPHBIM 000y IOBAaHHEM

10

YMeHne KpUTHYECKH OLIEHUBATh U MHTEPIPETUPOBATH WH(OPMAITUIO OMOIOTHYECKOTO
coJiepKaHusl, BKIFIOYAIONIYIO IICEBIOHAYYHBIE 3HAHUS U3 Pa3NU4YHBIX HcTOuHUKOB (CMMU,
HAYYHO-TIOMYJIIPHBIE MAaTepUalibl); STHYECKHE aCHEeKThl COBPEMEHHBIX HCCIEIOBAaHUN B
OuosIoruy, MeTUIMHE, OMOTEXHOIOTUI

YMeHue co3naBaTh COOCTBEHHBIE IMCHMEHHBIE W YCTHBIE COOOIIEHHS, 0000mas
Omonoruueckyro MH(OPMAIUI0 M3 HECKOJIBKHUX HCTOYHHWKOB, I'PAMOTHO HCIIOJNB30BaTh
MOHSATUHAHBINA anmapaT OMoJIOTHI




11 KUIIACC

Kon
MIPOBEPSIEMOTO
pe3yJyibraTta

IIpoBepsiembIe IpeIMETHBIE PE3yIHTATHl OCBOCHHS OCHOBHOM 00pa3oBaTenbHON
MPOrPaMMBbI CPEJTHETO O0IIEro 00pa3oBaHus

1

CdopmupoBaHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHN B CHCTEME HAYIHOTO 3HAHWIS
€CTECTBEHHBIX HAyK, B (JOPMUPOBAHUN COBPEMEHHOI €CTECTBEHHO-HAYYHON KapTUHBI
MHUpa ¥ HAyYHOT'O MUPOBO33PCHHUS; O BKJIAJIe POCCUICKUX U 3apyOeKHBIX YUEHBIX-
OMOIOTOB B pa3BUTHE OHOIOTHH; (DYHKITMOHATHHON TPAMOTHOCTH YEIOBEKa ISt
pellieHHs )KU3HEHHBIX 33184

YMeHHue pacKphIBaTh COICPIKaHNE OMOIOTMYECKIX TEPMUHOB U TIOHSATHIA: BU]I,
MOTYJISILUSL, TEHO(POH/T, SBOJIIOLIUS, IBIKYIIUE CUIIBI ((PAKTOPHI) IBOIFOIIHH,
MIPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUA000pa30BaHMUE, SKOJOTHIECKIE (DaKTOPHI,
9KOCUCTEMA, MPOAYIICHTHI, KOHCYMEHTBI, PEAYIICHTBI, IETTH MUTAHMUS, SKOJIOTHYECKAsI
nupaMua, OUOreoleHo3, orochepa

YMeHune uznarath OHONIOTHYecKre Teoprd (IBoonMoHHas Teopust Y. JlapsuHa,
CHUHTETHYECKAasl TEOPHs 3BOJIIOLINH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apOABIILIEBOTO
cxozacta K.M. bapa, uepesoBanus riaaBHBIX HalpaBieHUH 1 myTeit spomronu A H.
CeseprioBa, yuenus o ouocgepe B.M. BepHanckoro), onpenensite TpaHUIbl HX
MIPUMEHUMOCTH K KHBBIM CHCTEMaM

YMeHnue BIageTb METOJaMH HAyJHOTO MTO3HAHMSI B OMojoruu (HaOIroAeHNEe U OMICaHNe
JKUBBIX CHCTEM, IPOLIECCOB U SIBJICHUI; OPraHU3aIUs U MPOBEICHUE OHOIOTHIECKOTO
SKCTIIEPUMEHTA, BBIIBIDKCHUE TUIIOTE3BI; BBISIBIICHUE 3aBUCUMOCTU MEXKIY
HCCIIeTyeMBIMH BeTHINHAME, 00BSICHEHHE MTOTyYeHHBIX PE3yIbTaTOB, UCTIOIH30BAHHBIX
Hay4HBIX TIOHATUN, TECOPUN U 3aKOHOB; YMEHHE JIeTIaTh BHIBOJIEI HA OCHOBAaHUHU
MIOJIYYCHHBIX PE3YJIbTATOB)

VYMeH#He BBIICIATH CYIIECTBEHHBIC MIPU3HAKH CTPOCHHSI OHOTIOTHYECKHX 00BEKTOB:
BHUJIOB, TIOIYJISALMI, IPOYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OMOTEOIICHO30B
IKOCHCTEM; OCOOCHHOCTH MPOIIECCOB HACIICICTBEHHON M3MEHYMBOCTH, €CTECTBEHHOT'O
ot0opa, BUI000pa30BaHusl, MPUCIIOCOOICHHOCTA OPTaHU3MOB, IEHCTBHUS IKOJIOTMUECKUX
(baKTOpOB Ha OPraHU3MBbI, IEPEHOCA BEIIECTB M MOTOKA SHEPTHH B 3KOCHCTEMAX,
AHTPOITOTEHHBIX M3MEHEHHI B 9KOCHCTEMAX CBOEH MECTHOCTH, KPYyTOBOPOTA BEIIECTB U
OMOTreOXMMHYCCKUX ITUKJIOB B OMochepe

YMeHue NpUMeHSTh OMyYeHHbIE 3HAHUS ISt 00 BICHEHHUS OMOJOTHIECKUX MPOIIECCOB U
SIBIICHUH, JUTS IPUHSATUS IPAKTHYECKUX PEIISHUH B IIOBCETHEBHOM KU3HU B IEIISX
oOecriedeHus1 0€30MaCHOCTH CBOETO 3/I0POBbS U 3I0POBbSI OKPYIKAIOIIUX JIIOJIEH,
COOJTIO/IEHNSI HOPM IPaMOTHOTO TIOBEJICHHS B OKPY>KAIOIIe PUPOIHON cpesie;
MMOHUMaHWEe HEOOXOIMMOCTH UCTIONB30BAHUS JOCTIKEHUI COBPEMEHHOM OMOJIOTHH IS
PaIMOHAIBHOTO PUPOAONIOTH30BAHUS

YMmenue peliaTh 3JICEMCHTApPHBIC OHoJIOruYecKue 3aJa4r, COCTABJIATh CXEMBI IICPEHOCA
BCIICCTB U SHCPIr'MH B SKOCUCTEMAX (LI@HI/I HI/ITaHI/ISI)

YMeHue BBIIONHATE J1Ja0OpaTOpHBIE U IIPaKTH4YecKue paboThl, COOMI0AATh paBuia Mpu
pabote ¢ yueOHBIM 1 7a00paTOPHBIM 000pyIOBAaHHEM

YMeHne KpUTHUECKH OIIEHUBATh M HHTEPIIPETHPOBATh HHPOPMAITUIO OHOIOTHIECKOTO
coJiep>KaHusl, BKIIOUAIOIIYIO ICEBAOHAYYHBIEC 3HAHUS U3 Pa3IW4HbIX HcTouyHUKOB (CMU,
HaY4YHO-TIOIYJIIPHBIE MaTEePUalbl); PACCMAaTPUBATh INI00AIBHBIE SKOJIOTHUECKUE
MpoOIeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLICHUIO K HUIM COOCTBEHHYIO
MIO3HULIHAI0

10

YMeHue co3aaBaTh COOCTBEHHBIE TMCEMEHHBIE 1 YCTHBIE COOOILEHHS, 000011ast
OMOJIOTHYECKYI0 HHPOPMALHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIOIb30BaTh
MOHSATUHHBIN anmapaT OuoJIOTHHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Ko ITpoBepsieMblii 3J1eMEHT CO/IePKAHUSA

1 buonorus kak Hayka

11 Buonorust — Hayka o >kuBoi npupojne. Ponp 6uosnoruu B GOpMHUPOBaHUN COBPEMEHHOW HAYYHOMH
KapTuHbI Mupa. CrcteMa OMOIOTHIECKIX HAYK

12 Mertoapl TO3HAHWUS JKUBOW TPUPOALI (HAONIOACHHE, SKCIEPHMEHT, OIHMCAaHUE, H3MEpEHHE,
KJ1accu(uKaIis, MOJICTMPOBaHNE, CTATUCTHYECKAsl 00padoTKa JaHHBIX )

2 JKuBBIC CHCTEMBI M HX OpPTaHHU3aITUs

21 JKuBbie cucteMbl (OMOCHCTEMBI) KaK MpenMeT u3ydeHus owmonornn. CBOHCTBA OMOCHCTEM M HUX
pazHoobOpasme

29 YpoBHU OpraHm3anuy OMOCHUCTEM: MOJEKYJISIPHO-TEeHETHYECKUH, KIETOYHBIA, OPTaHU3MEHHBIMH,
MOMYJISIIIMOHHO-BUI0OBOM, IKOCUCTEMHBIH, OnochepHbIi

3 XUMHUYECKUH COCTaB U CTPOEHUE KIICTKU
XUMHYECKHUI COCTaB KIETKU. XUMUUECKHUE SJIEMEHThI: MAKPO3JIEMEHThI, MUKPOAJIEMEHTHI. Bona u

3.1 | muHepayibHbIe BemlecTBa. DYHKIMU BOJIBI M MUHEPAIBHBIX BELISCTB B KieTke. [lomnepxanue
OCMOTHYECKOT0 Oayranca
benxu. CoctaB u cTpocHHe O€IKOB. AMHUHOKHCIOTHI — MOHOMeEpHI OenkoB. Hesamenumbie u
3aMEHUMbIE aMUHOKHCIIOTEL. AMIUHOKHACIOTHBINA COCTaB. Y POBHU CTPYKTYPHI OEIKOBOI MOJIEKYITBI
(nmepBrUYHAsI, BTOpUYHAS, TPETUIHAS U YETBEPTHUHAS CTPYKTypa). XMMHUECKHE CBOMCTBA OEIIKOB.

3.2 | buonoruueckue GyHKIMH OCIIKOB.
®DepMeHTHI — OrosIorHuecKre Katanu3atopsl. CTpoeHne pepMeHTa: akTUBHBIN IEHTp, CyOcTpaTHas
crneruduaaocte. Kodepmentsl. Buramunbl. OTimuwmst (QepMEHTOB OT HEOPraHUYECKHUX
KaTaln3aTopoB
YrieBoapl: MoHOcaxapuibl (TII0K03a, prub03a W AE30KCHpHO03a), Mucaxapuibl (caxaposa,
JIaKTO3a) W ToJucaxapuibsl (Kpaxmayi, TJIUKOTEH, IeJUIr0JIo3a). buonornueckue QyHKIUU

33  YIVICBOJIOB.

' Jlununer: Tpurmunepuapl, crepounsl, dochonumuasl. ['mapodunbHO-THAPOPOOHBIE CBOMCTBA.
buonornueckue ¢yHkiuu unuaoB. CpaBHEHUE YIJICBOIOB, OCJIKOB U JIMIIKIOB KaK HCTOUHUKOB
SHEPruu

34 Hyxnennoswsie kuciotel: JIHK m PHK. Hykineotuasl — MOHOMEpHI HYKJIEHHOBBIX KHCIOT.

' Crpoenue u pynkiuu JJHK. Ctpoenne u dyakmmn PHK. AT®: crpoenne u hyHKIHH

3.5 | lluronorus — Hayka o kietke. Knetounas Teopusi. MeTo bl M3y4eHHUS KIETOK

36 Kmerka kak menoctHas skuBas cucrema. OOIue MpU3HAKH KIETOK: 3aMKHyTash Hapy)KHas
MemOpana, Mostekybl JIHK kak reHeTnueckuii anmapar, cucreMa CHHTe3a Oelka
Tumel  KIETOK:  dyKapuoTH4Yeckas W mIpokapuoTwueckas. (OCOOEHHOCTH  CTPOSHUS

3.7 | mpokapuoTHueckoit kineTku. Kiierounas crenka Oakrepuii. CTpoeHHE dYKapUOTHIECKON KIIETKH.
OCHOBHBIE OTIIUYHUS PACTUTEIBHOM, )KUBOTHOW U TPUOHOM KIIETKH
[ToBepXHOCTHBIC CTPYKTYpPBhI KIETOK — KJICTOYHAsl CTEHKA, TJIMKOKAIUKC, HUX (DYHKIMH.
[Mnazmaruueckass memOpana, e€ cBoiictBa W (yHkuun. [luTommasma u e€ opraHoubl.

38 OnHOMEMOpaHHBIE OpTaHOHIBI KIETKH: SHaomazmarndeckas cetb (JIIC), ammapar I'ombmxw,
m30coMbl. [lomyaBTOHOMHBIE OpraHOWBl KJIETKWA: MHUTOXOHIPHUH, IUIacTHIBL lIponcxoxaeHue
MUTOXOHApUHA ® TwiacTuia. Bumael mmactun. HememOpanHBIE OpraHOWABI KIIETKH: PUOOCOMEL,
KJICTOYHBIN IIEHTP, PECHUYKH, KT'YTHKH. DYHKIMH OPraHOWIOB KIIETKH. BKITtOueHus

39 Anpo — perynsaTopHbI TeHTp KieTkn. CTpoeHue siapa: siaepHas 000J0YKa, KapruoIuia3zMma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI

3.10 TpaHcmOpT BEUIECTB B KJIETKE

4 JKuznenesaTeabHOCTh KIETKH

41 OOMeH BeIIeCTB, WM MeTa0oau3M. AccHUMWIIIMS (IUTACTUYECKH OOMEH) M JIUCCHUMIJISAIIUS

(3Heprernyeckuii 0OMEH) — JBE CTOPOHBI €IMHOTO Tpolecca MeTabonu3Ma. Tumbel oOMeHa




BEIIECTB: aBTOTPOQHBIN 1 reTepoTpodHbIid. Ponb (epMeHTOB B 0OMEHE BELIECTB U MTPEBpaIICHUN
SHEPTUH B KIICTKE

4.2

®dotocunTe3. CBeToBas 1 TeMHOBas (pa3el porocuuTe3a. Peakmmu ¢porocuHTe3a. DPHEKTHBHOCTD
¢dorocuHTe3a. 3HaueHne (QOTOCWHTE3a I KU3HU Ha 3emue. BnmsHue ycrmoBWil cpemsl Ha
(hoTOCHHTE3 ¥ CITOCOOBI MOBBIMIEHUS €T0 MPOAYKTUBHOCTH y KYJIbTYPHBIX PACTCHHIA.
XeMocHHTEe3. XEMOCHHTE3UPYIOIINE OaKTepru. 3HAaUCHUEe XEMOCHHTE3a JIUIsl )KU3HU Ha 3emiie

4.3

4.4

DHepreTudeckuii oOMeH B KJeTKe. PaciiersieHue BEIISCTB, BBIICICHHE U aKKyMYJIUPOBaHUC
JHEPTUU B KJIETKE. ODTambl JHEPreTHYecCKoro obOMeHa. [nmkonu3. BpokeHWe W ero BHJIBL
KucnopomHnoe okucieHrne, WM KJIETOYHOE AbIXxaHue. D (HEeKTHBHOCTh YHEPTETHUSCKOTO 0OMEHA

Peaknun matpuanoro cuuTesa. ['eHetndeckas mapopmanus u JJHK. Peannzanus renernyaeckoit
uH(pOpPMAIUH B KJIeTKe. [ eHeTHUeCKUil KO/ U ero CBOWCTBA. TpaHCKPHUIIIIUS — MATPUYHBIA CUHTE3
PHK. Tpancnsuus — buocunres oenka. Konupoanue aMuHOKHCIIOT. Posib pubocoM B OMOCHHTE3e
Oenka

4.5

Hekmerounsle ¢opmbl xm3am — Bupycel. Mcropus otkpeitusi BupycoB (.M. MBaHOBCKWMIT).
Oco0eHHOCTH CTpPOEHHUS] W >KH3HENEeSATeNIbHOCTH BUpPYcOB. bakrepmodaru. bonesnm pactenui,
JKUBOTHBIX M YEJIOBEKa, BbI3BIBAEMbIC BHpycamH. Bupyc mMmyHonedunura denoseka (BUY) —
B030yautens CITN da. IlpodunakTrka pacnpocTpaHeHUs] BUPYCHBIX 3a00J1€BaHU

Pa3smHOXEHME U MHAUMBUAYAIBHOE PA3BUTHE OPTAHU3MOB

5.1

KiieTouHBIH UKII, WY KU3HEHHBIN UK KIeTkd. MaTepdasza u mutos. [Ipoiieccsl, mpoTekaroiye
B wuHTepdaze. Pernmkanms — peaknusts MmarpuuHoro cunreza JJHK. Crpoenme xpomocom.
XpOMOCOMHBI HAO0Op — KapUOTHN. JIUIUTOWIHBIA W TAIUIOMAHBI XPOMOCOMHBIE HAaOOPHL
XpOMaTI/II[I)I. L[I/ITOHOFI/I‘IGCKI/IC OCHOBBI Pa3MHOKCHUA U UHANBUAYAJIbHOI'O pa3BUTHA OPTaHU3MOB.
Henenune xnerkn — muto3. Cragum mutosa. [Iporeccsl, mpoucxondiie Ha pa3HbIX CTaAMIX
MHUTO03a. BHONIOrH4eCcKui CMBICT MUTO3a

5.2

5.3

®opmBl pa3MHOKEHHSI OPraHM3MOB: OECIoioe W T0JIoBOoe. Buibsl Oecnosoro pa3MHOKEHHS:
JIeTICHUE HAJBOE, ITOYKOBAaHHME OIHO- M MHOTOKJIETOYHBIX, CIIOPOOOpPA30BaHME, BErE€TATUBHOE
pasmHO)KeHue. MickycCTBeHHOE KJIOHUPOBAaHUE OPraHU3MOB, €0 3HAYCHUE IS CEIEKIMU

[TomoBoe pa3sMHOXKEHHE, €T0 OTIIMYHSI OT OECIOIOTO.
Meiio3z. Ctaguu meitosa. [Iporecchl, mpoucxosIre Ha CTaausax Meio3a. [loBeaenrne xpoMocoMm B
Meriose. Kpoccunrosep. buonoruueckuii CMbICI U 3HAYE€HUE MeH03a

5.4

'ameTorene3 — mporecc 0Opa3oBaHUS TOJOBBIX KIETOK Y JKMBOTHBIX. [IOJOBBIE IKele3bl:
CeMEHHUKM M sndHHKH. OOpa3oBaHHE W pa3BUTHE IOJIOBBIX KIETOK — TraMeT (CrepMarTo30m,
AWIEKIeTKa) — chepMaroreHe3 u  ooreHe3. (OCOOEHHOCTH CTpPOEHHS — SHIEKIETOK |
cnepmaro3onioB. OrnogorBopenue. [lapreHorenes

9.5

WunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpHOHAJIbHOE pa3BUTHE (IMOpHOreHe3). DTarlbl
SMOPHOHAIBHOTO PAa3BUTHSl Y TIO3BOHOYHBIX XHBOTHBIX: JIPOOJICHNE, TaCTPYJISILMS, OPraHOTeHE3.
[TocTamOproHanbHOE pasBUTHE. THUIBI MOCTAIMOPHOHAIBHOTO PA3BUTHSA: MPSIMOE, HENPSMOE
(mruuHOYHOE). BnusHue cpenbl Ha pa3BUTHE OPraHU3MOB; (DAKTOPBI, CIOCOOHBIC BBI3BIBATH
BPOKJIEHHBIE YPOJCTBA.

Pocrt u pa3Butue pactenuii. OHTOreHe3 HBETKOBOI'O PACTEHHsI: CTPOCHHE CEMEHH, CTaANU PA3BUTHUS

HaCJ'Ie,Z[CTBCHHOCTB 1 UBMCHYUBOCTb OPIraHU3MOB

6.1

[Mpeamer u 3agaun reHeTUKU. VicTopust pa3BUTHsI TeHETHKH. Bkian poccHicKuX U 3apyOesKHBIX
yu€HBIX B pa3BUTHE T€HETUKU. MeToabl TeHeTHKH (THOPHIOIOrMYecKUd, UTOTEHETUIECKUH,
MOJIEKYJIApHO-TeHeTH4ecknii). OCHOBHBIE TE€HETHYeCKHe MOHATHA. | eHeTndeckass CHMBOJIHKA,
HCIIOJIb3yEeMasl B CXEMaX CKpEIMBaHUI

6.2

3aKOHOMEPHOCTH HAcIeJIOBaHUs MPU3HAKOB, yCTaHOBIeHHbIE . MenneneM. MoHoruOpumHoe
CKpelrBaHue. 3aKoH eJUHO00pa3usi ruOpuaoB nepBoro nokoneHus. [IpaBwio noMuHUpOBaHUS.
3aKoH pacIienieHus Npru3HakoB. ['unoresa ynctoTsl ramer. [loHOE M HEMOJTHOE TOMUHHUPOBAHUE.
Jurn6puaHoe ckpemyBanue. 3aK0H HE3aBUCUMOT0 HACJIeJOBaHNA TPU3HAKOB. LluToreneTnueckre
OCHOBBI JTUTHOPHUIHOTO CKpeIIMBaHWs. AHAIM3UpYIONIee CKpernmBanue. Vcmoms3oBanme
AHAJTM3UPYIOLIETO CKPELIMBAHUS IS ONIPeIesIeHHsI TeHOTUIIa 0co0u




CrierieHHOEe HaclieIoBaHue MpH3HakoB. Pabora T. MopraHa mo CIEMJICHHOMY HACJICIOBAHHIO
reHoB. HapyiieHue crerieHuss TeHOB B PE3yJbTaTe KPOCCHHTOBEpa. XPOMOCOMHAs TEOPHs
6.3 | HaciaeACTBEHHOCTH. [ eHEeTHYECKHE KapThI.

I'enetrka mosa. XPOMOCOMHOE OMpEAe/iCHHE IMojia. AYTOCOMBI M TIOJOBBIE XPOMOCOMBI.
I'omorameTHbIE M reTeporaMeTHbie OpraHu3Mbl. HacniemoBaHue npu3HAKOB, CIEIICHHBIX C TIOJIOM

U3smenunBocTh. Buabl M3MEHUYMBOCTH: HEHACJIECACTBEHHAs M HacleJCTBeHHas. Ponb cpensl B
HEHACIIEZICTBEHHON WM3MEHYMBOCTH. XapaKTEePUCTHKAa MOTU(PUKAITMOHHOW W3MEHYHBOCTH.
Bapuanuonsslid psig u BapuanuoHHas kpuBas. Hopma peakuuu npusHaka. KonudecTBeHHBbIE U
KaueCTBCHHBIC MPU3HAKU U X HOpMa peakimu. CBoicTBa MOIM(DUKAIIMOHHON H3MEHUYUBOCTH

6.4

HacnencreeHHasi, WM TeHOTUITUYECKAsl, U3MEHYMBOCTh. KOMOMHATHBHAS M3MEHYHBOCTh. Melio3
U TIOJIOBOM TIPOIECC — OCHOBAa KOMOWHATHBHOW W3MEHYMBOCTH. MyTallMOHHAsS W3MEHYHBOCTb.
6.5 Kiaccudukanus myranmid: TeHHbIE XPOMOCOMHbBIE, TeHOMHbIC. HacToTa W MPUYUHBI MYTallWH.
MyrtareHsbie (hakTopbl. 3aKOH TOMOJIOTUYECKHX PSJIOB B HACIEACTBEHHOW m3MeHunBoctu H.U.
BaBuiioBa

I'enetuka wuenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TEHETUKH 4YEJIOBEKA:
TeHEAJIOTHYEeCKH, OJNM3HENOBBIA, UTOTCHETHYECKUH, OWOXUMHUYECKHN, MOJIEKYIAPHO-
reHetnyeckuii. COBpEeMEHHOE OIpeNeleHne TEeHOTHIIA: ITOJIHOTEHOMHOE CEKBEHHPOBAHHE,
TeHOTUIIUPOBaHWE, B TOM 4mcie ¢ nomoibio [1IP-ananuza. HacnencrBeHHble 3a0oiieBaHuUs
6.6 uyenoBeka: reHHbIe 00JIC3HH, OOJIE3HU C HACIIEACTBEHHON NPEAPACIIONOKEHHOCTBIO, XDPOMOCOMHBIC
Oone3nn. ComaTHyecKue W TeHEpaTWBHBIE MyTalud. [IpuHIMIBI 310poBOrOo o0pas3a >KU3HH,
QUAarHOCTHKH, NPOQHUIAKTUKH W JIEYCHUS TEeHEeTHYeCKHX Oomne3Hei. Meauko-reHeTHYecKoe
KOHCYJIbTUPOBAHUC. 3HayeHnue MCI[I/IHI/IHCKOﬁ TCHCTUKM B MNPCAOTBpalliICHUU U JICYHCHUU
TeHEeTHYECKUX 3a00JIeBaHMIA YeIOBEKa

7 Cenexiust opranu3MoB. OCHOBBI OMOTEXHOJOTHH

CenekIus Kak HayKa U Mpoliecc. 3apoxKIeHUE celeKun u Jomectukaims. Yuenue H.1. Basunosa
7.1 0 meHTpax MPOUCXOXACHUS U MHOrooOpasusi KyJIbTYpHBIX pacTeHuil. LleHTprl mponcxoxaeHus
JOMAITHUX >KUBOTHBIX. COpT, NOpOJa, MITaMM

CoBpeMeHHbIE METO/IbI CeNeKIINH. MacCOBBIA U WHANBHUIYALHBIA OTOOPHI B CENIEKIINN PacTEHUH
u KUBOTHBIX. OleHKa 3KcTepbepa. BIM3KOpoACTBEHHOE CKpelMBaHUEe — MHOpUAMHT. Ywncras
nuaus. CkpenuBaHue 4YHCTHIX JuHUN. [eteposuc, wim FI/I6pI/I)Z[HaH cuna. HepojacTBeHHOE

7.2 . N o
ckpeuBaHue — aytOpuaudr. OtpanéHHas ruOpuamzauust u e€ ycnexu. VICKycCTBEHHBIN
MyTareHe3 W TMOJly4YeHHE TOJMUIUIONIOB. JIOCTIKEHHsS CeNeKIIMH pacTeHUH, >KMBOTHBIX U
MHUKPOOPTaHU3MOB

buotexHomoruss Kak OTpacib TPOU3BOACTBA. ['eHHAas UWHXXEHepHus. OTalbl CO3JaHUS
pexomOunHanTHOW JIHK w Tpancrennwsix opranusmoB. Krnerounas wmxeHepus. Kiietodnble
7.3 KyJIbTypbl. MUKpOKIOHAJIFHOE pa3sMHOXKEHHE pacTeHuid. KioHupoBaHuEe BBICOKOIIPOAYKTHUBHBIX
CEJIbCKOXO3SIMCTBEHHBIX OPTaHU3MOB. OKOJIOTMYeCKHe U dTHdeckue npobmeme. MO —
TeHETUYECKU MOIU(PHUIIMPOBAHHBIC OPTaHU3MBI

Kon [IpoBepsieMblii AIEMEHT COAECPKAHUS
1 DBOIIOIIMOHHAST OUOJIOTHS
1.1 DBOJIOIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CeuzerensctBa »Bojtonuu. IlaneoHTonorudyeckue: MOCIENOBATENbHOCTh IIOSBIEHUS BUIOB B
MAJICOHTOJIOTMYECKO JIETOMUCH, TTepexoaHble popMbl. broreorpaduueckue: cX0ICTBO U pa3inyue
(ayH u GpI0p MATEPUKOB U OCTPOBOB. DMOPHOJIOTMYECKHE: CXO/ICTBA U Pa3IHYHsI SMOPHOHOB pa3HbIX
BHJOB  TO3BOHOYHBIX.  CpaBHUTENbHO-aHATOMHUYECKHE:  TOMOJIOTHYHBIE,  aHAJOTHYHBIE,
pyIMMEHTapHBIE OpraHbl, aTaBU3MBL. MOJEKYJIIPHO-OMOXUMUYECKHE: CXOJCTBO MEXaHH3MOB
HACJIEICTBEHHOCTH M OCHOBHBIX META00JIMUECKUX MYTEH y BCEX OPTaHM3MOB

1.2 OpomoronHas Teopust Y. Jlapsuna. [Ipennocbulku BO3HMKHOBEHHUs JapBHHH3MA. [IBIKyiine
CHJIBI 3BONIONHH BUIO0B 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE TP OTPAHUYEHHOCTH PECYPCOB,
HeonpeaenéHHas N3MEHYMBOCTh, 00ph0a 3a CyIIeCTBOBAHUE, ECTECTBEHHBINH 0TOOD)




1.3

Cunrerndeckass Tteopus dBomonud (CTD) um OCHOBHBIE €€ TOJNIOKEHHUS. MHUKPOIBOIIOIHA.
[Momynsiyist Kak eMHUIA BUIA M DBOJIOIMH
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Jewxymye cuibl (pakTopbl) SBONIOIMHM BHUIOB B MpHpojae. MyTalMOHHBIA Tpolece u
KOMOMHATHUBHAS W3MCHYHBOCTh. [[OMyJISIMOHHBIC BOJNHBI H Jpelid reHoB. M3omsaius U Murpanusi.
EctectBenHsIi 0TOOp — Hampapisttouii pakTop sBoormn. opMbI ecTeCTBEHHOTO 0TOOpa.

[IpucrnocoOIeHHOCTh OPraHW3MOB Kak pe3ysibTaT 3BOMIONMU. [IpuMepbl mpucnocoOieHu y
OpraHu3MoB. ApoMOPQO3bl ¥ UIHOATATTAIIH.

Bung wu BumooOpazoBamme. Kpurepmm Buma. OcHOBHBIE (QOpMBI  BHI000pa30BAHUS:
reorpaduyeckoe, IKOJIOTHIECKOe

1.5

MaKpOSBOJ'IIO[II/Iﬂ . qDOpMI)I OBOJIIOITMH (bHJICTI/I‘ICCKaH, AUBEPreHTHasd, KOHBCPICHTHAs,
napauiCjibHasi. HCO6p ATHUMOCTH DBOJHOIMH

BoznukHoBenue n Pa3BUTUC )KM3HU Ha 3emie

JoHayuHble IpecTaBICHUs O 3apOKACHUY KU3HU. HayuHble runoTe3pl BOSBHUKHOBEHMS JKU3HU Ha
3emite: abMOreHe3 W MaHcepMusl. XUMAYECKash YBOJIONUS. DKCIICPUMEHTAIBHOE TIOTBEPKICHUE
XUMHYECKOM 3BOroIMK. HawanbHbie 3Tambel Onosornueckoi sBomtonuu. ['mmoresa PHK-mwupa.
ITepBbie KJIETKH M MX 3BOJIONMS. POPMUPOBAHME OCHOBHBIX IPYMI KUBBIX OPTraHU3MOB

2.2

PazButue xu3Hu Ha 3emiie o 3paM U nepuogaMm. Kartapxeil. Apxeiickas 1 IpOTEPO30MCKas 3PbL.
[Maneo3oiickast 3pa W e€ mepuOAbl: KEMOPHUICKHN, OpAOBUKCKWH, CHIYPHHCKHUH, II€BOHCKHUH,
KaMEHHOYTOJIbHBIM, TepMCcKUid. Me3030McKast 3pa U €€ Nepuobl: TPUACOBBIM, OPCKU, METOBOM.

KaitHo3olickass 5%pa W €€ TMepuOoIbl: MaJCOreHOBBIM, HEOrCHOBBI, AHTPOIOIC€HOBBIN.
XapakTepucTHKa KJIMMaTa W TeoslorThdeckux TporieccoB. (OCHOBHBIE 3Tallbl  3BOJIOLUU
PacTUTENBHOTO B )KUBOTHOTO MUpPa. ApoMop(03bl Y pacTeHUi 1 )KUBOTHBIX. [losiBNIeHNe, pacuBeT U
BBIMUPAHHUE TPYIII )KUBBIX OPraHU3MOB

2.3

CucrteMa OpraHu4ecKoro MUpa Kak OTpa)keHue 3BOMoLud. OCHOBHBIE CUCTEMAaTHYECKHE TPYIIIIBI
OpraHHU3MOB

2.4

OBouoLus YenoBeKa. AHTPOIONOTHs Kak Hayka. PazBuTue mpencTaBieHHH O MPOUCXOKACHUH
qeoBeka. MeToabl M3ydeHHsl aHTpororeHeza. CXOACTBA M pa3lUuMs YEIOBEKa M IKHMBOTHBIX.
CucremMaTHYeCKOE MOJIOKEHUE YET0BEKa.

JBwkyme cuibl (GpakTopbl) aHTpororeHe3a. HaciencTBeHHass MI3MEHYMBOCTh U €CTECTBEHHBIH
otoop. OOmIecTBeHHBIN 00pa3 JKU3HU, U3TOTOBIICHIE OPYAUN TPYAa, MBIIIIICHUE, PEUb

2.5

OCHOBHBIE CTaJMU U BETBH 3BOJIOLMM YEJIOBEKA: aBCTpaJonuTekH, YemosBek ymenslid, UemoBek
HpAMOXOAAIINM, UenoBeK HeaHAepTalbCKui, Yenosek pasyMHbii. HaxonKu HCKOMAeMbIX OCTAaHKOB,
BpeMs CYIIECTBOBAHUs, 00JIaCTh pacIpOCTpaHeHHs, 00BbEM rOJOBHOIO MO3ra, 00pa3 >KU3HH, OpyIHs

2.6

Yenoseueckue packl. OcHOBHbIE OoOJIbIIME pachl: €BpoIeouIHas (eBpasuiickas), Herpo-
aBcTpajionJHas  (9KBaTOpHajibHAas),  MOHIOJIOMAHAas  (a3MaTCKO-aMepHKaHcKas).  UepTsl
MIPHUCTIOCOOJIEHHOCTH TIPEICTaBUTENEN YeIOBEUECKHUX pac K YCJIOBHUAM CYyIIeCTBOBaHMs. EnuHCTBO
yenoBedyeckux pac. Kputuka pacuzma

OpraHu3Mbl U OKpY’KaroLias cpeaa

DKOJIOTHSI KaK HayKa. 3aJaddl W pas3ieibl dKOJOTHH. METOMbI AKOJOTHYECKUX HCCIICTOBAHUH.
OkoJjoruueckoe MUpoBo33penue. Cpeibl 0OOWTaHUS OPraHM3MOB: BOJHAS, HA3e€MHO-BO3JYIIHAS,
MMOYBEHHAs!, BHYTPHOPTraHN3MEeHHAS

3.2

Okonornueckue ¢akropel. Kiaccudukauus skomormueckux — (axkrtopos: abuoTuyeckue,
OMOTHYECKHE M aHTPOIIOreHHbIe. JIeficTBHE DKOJIIOTHUECKIX ()aKTOPOB HA OPTraHU3MBI

3.3

AlGuoruueckue (QakToOphl: CBET, TeMIepaTypa, BiIakHOCTb. DoTonepuoausm. [Ipucnocobnenus
OPTraHM3MOB K JAEWCTBHIO0 aOMOTHYECKUX (pakTOpoB. bruonornveckne puTMel

3.4

buotnyeckue ¢akropsl. Bumel OHOTHUECKMX B3aWMOJCHCTBUM: KOHKYPEHLHUS, XHIIHHYECTBO,
MapasuTu3M, MYTyalu3M, KOMMEHCAJIM3M (HaxJIEOHMYECTBO, KBapTHPAHTCTBO), aMEHCAIU3M,
HeHTpanu3M. 3HaueHHe OMOTHYECKMX B3aMMOJCHCTBUU MJis CYIIECTBOBAaHHS OpPraHU3MOB B
MPUPOAHBIX COOOIIECTBAX
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OKOJIOTHYECKHE XapaKTePUCTUKH NOIMyIsauui. OCHOBHBIE TIOKAa3aTeNU MOMYJISIIMNA: YUCIEHHOCTb,
IIJIOTHOCTB, POXKIAAEMOCTh, CMEPTHOCTD, IIPUPOCT, MUT'PALTUS. JII/IHaMI/IKa YUCJIICHHOCTH IOIIYJIAIWHN U
eé peryJsuus

Coo0111ecTBa U DKOJIOTHUYECKHE CUCTEMBI




4.1

CoobmiecTBo opraHm3MoB — OwnorieHo3. CTPYKTypsl OHOIIEHO3a: BHJIOBAas, MPOCTPaHCTBEHHA,
Tpodudeckas (mumeas). Buabl-noMuHaHTEL. CBsI3M B OHOIIEHO3E

4.2

Okonoruueckue cucteMbl (dkocucTeMsl). IloHsTe 00 5dKocucTteMe ©  OWOTreOlEHO3E.
@OyHKIMOHAIbHBIE KOMIIOHEHTHI 9KOCHCTEMBI: TPOAYLIEHTHI, KOHCYMEHTHI, pelylieHTsl. KpyroBopot
BEIIIECTB U IIOTOK SHEPIHHU B 3KocucTeMe. Tpodudeckne (IuieBsie) ypoBHU SKOCUCTEMBL. [InmieBbie
uenn W ceTd. OCHOBHBIE TMOKa3aTeH SKOCHCTEMBI: OHoMacca, MPOAYKIHS. OKOJIOTHUYECKHE
MUpaMHUIBL  TPOAYKIHMH, YHUCICHHOCTH, OuomMaccel. CBoicTBa JKOCHCTEM: YCTOHYUBOCTD,
caMmoperyJsinusi, pazsurue. Cykneccust

4.3

[IpupogHble DKOCHUCTEMBL. DKOCHUCTEMBI 03¢p W peK. DKOCUCTeMa XBOWHOTO WM
IIMPOKOIMCTBEHHOTO Jieca.

AHTpOIIOTEHHBIE  DKOCHCTEMBI. ATPOIKOCHUCTEMBI. YPOOIKOCHCTEMBI. BHojormyeckoe u
XO3SHCTBEHHOE 3HAUCHHE arpO3KOCUCTEM B YPOOIKOCHCTEM.

Buopasznoobpazue kak ¢axTop ycroWumBocTH 3KocucTeM. CoxpaHeHHEe OHOJOTHYECKOTO
pasHooOpasus Ha 3emiie

4.4

Yuenne B.W. Bepuaackoro o Omocdepe. ['panunpl, coctaB u cTpykrypa Onocdepsr. Kusoe
BemiecTBO 1 ero ¢pyHkwn. OcobeHHoctr Onocheps! Kak rIod6amsHON SKOCUCTEMEI. JnHaMuaeckoe
paBHOBecHe M oOpaTHasi CBsi3b B Ouochepe. KpyroBopoTsl BeleCTB U OMOr€OXUMHUSCKUE ITUKIIBI
aeMeHTOB (yriepoja, a3ota). 30HaAIBHOCTh Orochepbl. OCHOBHBIEC OMOMBI CYIIIH

UYenoseuecTBO B Omocepe 3emin. AHTpONOTeHHBIE H3MeHeHHS B Ouocdepe. [mobampHBIE
HKOJIOTUYECKHE TTPOOIEMBI.

OcHoBa pallMOHATBHOIO YIIPABICHUS PUPOIHBIMHU PECYPCAMU U UX UCIIOJIb30BaHUE. JlOCTHKEHUS
OMOJIOTHH U OXpaHa MPUPOIBI

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YHEHUKA

* buonorus, 11 knacc/ [Naceunuk B.B., Kamenckuit A.A., Py6rios A.M. u apyrue /Ilox pen.

[Taceunuka B.B., Akimonepnoe o0miectBo «M3aarensctBo «IIpocBemienne»

* buonorus, 10 knace/ [Naceunuk B.B., Kamenckuit A.A., Pyouios A.M. u apyrue /Tlon

pen. [Taceunuka B.B., AkiimonepHoe o0miectBo «M3garensctBo «IIpocBemenne»

Pabouas Terpanp 6nonorus 10-11 ki

METOAUYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA

VMK Ilaceunnk B.B

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

OnexTpoHHOe npuioxenue 1 cenrsops . LLOP
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