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INOACHUTEJIBHAS 3AIINCKA

[Tpu pa3paboTke MporpaMMbl MO OUOJOTUU TEOPETUYECKYI0 OCHOBY JUISl OMpEesieHus
MOIXO0J0B K (opMHpoBaHUIO cojepx)aHus ydeOHoro mnpeamera «buonorus» cocraBuiu:
koHuenryaibHbie nonoxkeHus OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJIEH, COJEpKAHUSA,
pe3ynbTaToB 00ydeHUs U TPeOOBAaHWN K yPOBHIO IMOATOTOBKH BBITYCKHHKOB, TOJOXEHHUS 00
o0IIMX LEeNsIX U MPUHIUNAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPETHETO
obmiero obpazoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKEHUS O crienu(uke OUOIOTHH,
e€ 3HAUYCHUWU B TIO3HAHHWH XUBOW MPHUPOABI M OOECIEYCHHH CYIISCTBOBAHUS YEIOBEYECKOTO
obmiectBa. CoriacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpPEIeIeHbl OCHOBHbBIE (DYHKIUU MPOTrPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma no 6uonoruu Aa€t MpeacTaBiIeHUE O IENIx, 00 o0uieil crparerun o0y4eHus,
BOCIIUTAHHUS ¥ PAa3BUTUS OOYyYarOIIMXCS CpeacTBaMu y4yeOHOoro mnpeamera «buomorusy,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpYy, paclpeleieHHe o
paszienaM U TemaMm, PEKOMEHIYEeMYIO MOCIIeI0BATEIbHOCTh M3YUYEHHUs Y4eOHOro marepuaia ¢
y4E€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, TOTUKU 00pa30BaTENIbHOIO IMpoIiecca,
BO3PACTHBIX OCOOCHHOCTEH 00yUJarONIIXCS.

B mnporpamme mo OHOJOTMM Tak)K€ YYMUTHIBAIOTCS TpeOOBaHUS K IUIAHHUPYEMbIM
JUYHOCTHBIM, METANPEJIMETHBIM M TPEIMETHBIM pe3yJibTaTaM OO0y4YeHHS B (OPMHUPOBAHUHU
OCHOBHBIX BHJIOB Y4eOHO-I103HABATEIHHON JIEATEIbHOCTH/yU4eOHBIX NEUCTBUN 00YUYaIONINXCS 1O
OCBOCHHIO COJICPKAHUS OMOJIOTMYECKOT0 00pa30BaHuUs.

B nporpamme mo 6uosnorum (10—-11 kmaccel, 6a30BbIif YpOBEHb) peain30BaH MPUHIIHUII
MPEEMCTBEHHOCTH B HW3YYCHHH OWOJIOTMH, Onarojmapsi 4YeMy B HEW TIPOCMATPUBACTCS
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHHM, CBSI3aHHBIX C (POPMHPOBAHHMEM E€CTECTBEHHO-HAYYHOIO
MHPOBO33PCHHUS, IICHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
MPEJCTaBICHU O 3J0pPOBOM 00pa3e >KM3HU U OEpeKHBIM OTHOIIEHHEM K OKpYKarolen
npupoaHoil cpene. IlosToMy Hapsay ¢ u3ydeHHEM OOLIEOMONIOIMYECKUX TEOpUM, a TakKke
3HaHWUM O CTPOEHUH KHUBBIX CHCTEM PA3HOTO PAHTa U CYNIHOCTH OCHOBHBIX MPOTEKAIONINX B HUX
MPOIIECCOB B TMporpaMMe IO OWOJOTHH YACJICHO BHUMAaHUE WCIIOIB30BAHUIO TOIYYECHHBIX
3HaHWI B TOBCETHEBHOM XKM3HU AJIs PEIICHUs MPUKIAJHBIX 33/1a4, B TOM YHcIe: TPOGUIaKTUKA
HACJICJCTBEHHBIX  3a00JICBAaHUN  YEJIOBEKa, MEIMKO-TEHETUYECKOrO0  KOHCYJIbTHPOBAHMSI,
000CHOBaHHUS PKOJIOTUYECKHU IIeIeCO00pa3HOro MOBEACHUS B OKPYXKAIOIIe MPHUPOAHOI cpene,
aHAJIM3a BIMSIHHUSI XO3SHCTBEHHOW JEATEIHHOCTH YEJIOBEKAa HA COCTOSHHUE TPUPOTHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHHUMAHUS K MPUKIATHOW HAMPaABICHHOCTH Y4eOHOTO
npeaMmetra «buonorus» MPOAUKTOBAHO HEOOXOJIMMOCTHIO OOECTICUCHMs YCIOBHM ISl peleHUs
OJIHOM M3 aKTyalbHBIX 33/1a4 MIKOJIFHOTO OMOJIOTHYECKOT0 00pa3oBaHus, KOTOpas Mpeanoiaraet
dbopMUpOBaHHE Yy OOYYAIOIIMXCS CIIOCOOHOCTH aTanTHPOBATHCA K W3MEHEHUSM JTUHAMUYHO
Pa3BUBAIOILIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpemHero oOImero oOpa3oBaHUs 3aHMMaeT BakHoe mecTo. OHa
obecrieunBaeT (GopMUpoBaHHE y OOyYaIOIMIUXCS TPEACTABICHUNA O HAy4yHOW KapTHHE MHpa,
pacmmpsieT ¥ 0000MaeT 3HaHUS 0 )KUBOU MPHUPOJIE, €€ OTIIMIUTEIIBHBIX MPU3HAKAX — YPOBHEBOM
OpTaHHW3aIllMi M OHBOJIOLUU, CO3MaET YCIOBHUSA JUISA: TO3HAHUS 3aKOHOB JKUBOH MPUPOIBI,
dopMupoBaHus (YyHKIMOHAJIBLHOW TPaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M Oe30omacHOro obpasa
YKU3HU, IKOJIOTUYECKOTO MBIIIJICHUS, IICHHOCTHOTO OTHOIICHUS K )KUBOUM MPUPOJIE U YEIIOBEKY.

Bonbmoe 3HadeHWe OWOJIOTHS WMEET TakkKe JUIS PEIICHUS BOCHUTATENBHBIX U
Pa3BUBAIOIINX 33/1a4 CPEAHEro o0IIero oopazoBaHus, coranu3anuu odyyaronmxes. M3ydenue
Oouosioruun obecrieunBaeT YCIIOBHSI TUTST (dhopMupOBaHHS UHTEIICKTYJTbHBIX,
KOMMYHHKAITMOHHBIX U WH(POPMAIIMOHHBIX HABBIKOB, SCTETHYECKON KYJIBTYPBI, CIIOCOOCTBYET
WHTETpaIMi OWOJIOTHYECKUX 3HAHUN C TPEJCTABIICHUSIMH W3 JIPYTUX YYEOHBIX MPEIMETOB, B
9acTHOCTH, (pu3uku, Xumun u reorpadur. Ha3BaHHBIC TONOKEHUS O IPETHA3HAYCHUH YIEOHOTO



npenmera «buonorus»y cocraBUIM OCHOBY Ui ONpEJeNieHHs MOAXOJ0B K OTOOpy u
CTPYKTYPHUPOBAHUIO €r0 COACPKaHUs, IPEACTABICHHOTO B IPOrpaMme Mo OMOJIOTHH.

OTt60p conepkanusi yueOHoro npeamera «buonorus» Ha 6a30BOM ypoOBHE OCYLIECTBIIEH C
MO3UIUI KYJIBTYpPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYarOIIUecs JOKHBI
OCBOUTH 3HAHUS W YMEHHS, 3HaUUMBbIe ISl (POPMUPOBAHUS OOIIEH KyJIbTYpbl, ONPEAEISIONne
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYKAIOIIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCE/IHEBHOM KHU3HU U MPAKTHUECKOU nesTenbHOoCTH. Ocoboe MECTO B ATOM CHUCTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBHl COJEP)KAHUS, KOTOpPHIE CIy’)KaT OCHOBOW Juisi  (pOPMUPOBAHUS
MPEJCTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYHOW KapTUHE MHpa U IEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONINX I'YMaHU3AIUNA OMOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypUpOBaHUE COJEpXKaHUS Yy4yeOHOro Marepuaja B HIporpaMMe IO OHOJNIOrHH
OCYIIECTBIICHO ¢ YYETOM MPUOPUTETHOTO 3HAUCHUS 3HAHWUN 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
JKUBOM TpUPOJIbI, O €€ YpOBHEBON OpraHu3alil U HBOJIIOLMU. B COOTBETCTBUM C 3THUM B
CTPYKType y4eOHOTo mnpeamera «BbHONOTHs» BBIIEICHBI CICAYIONINE COACPIKATEIbHBIC JINHUU:
«buonorus kak Hayka. MeToabl Hay4yHOro mo3HaHusy, «KieTka kak Ouonoruyeckas CUCTeMay,
«Opranusm kak Ouosiornyeckas cuctema», «Cucrtema U MHOroo0pa3ue OopraHMuecKoro Mupay,
«OBOJIOLHS )KUBOH MPUPOABD», « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTHY.

Leny u3ydyenuss yueOHoro mnpemmera «buonorus» Ha 0a30BOM YpPOBHE — OBJAJCHHUE
00y4JaloImMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIHMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCI0JIb30BaTh 3TU 3HAHUS U TPAMOTHBIX JICWCTBHI B
OTHONIIEHUH OOBEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX KU3HEHHBIX TPOOIIEM.

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

OCBOCHHE OOYYAIOIIUMHCS CHCTEMbl 3HAHUH O OHWOJOTMYECKHX TEOPHUAX, YUYCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, THIIOTEe3aX, MpaBWJIaX, CIY>KAIIMX OCHOBOW sl (OpMHUpPOBaHUS
MPEACTABICHU O €CTeCTBEHHO-HAYYHOW KapTUHE MHUpa, O METOJaxX HAy4YHOIro ITO3HAHUS,
CTPOEHUH, MHOTOOOpa3HMH U OCOOCHHOCTSX KHBBIX CHCTEM pPa3HOTO YPOBHsS OpraHU3alluy,
BBIJIAIONTUXCS] OTKPBITUSAX U COBPEMEHHBIX MUCCIIEIOBAHUSIX B OUOJIOTHH;

dbopMupoBaHrUe y OOYyYarolIMXCsl MMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX U TBOPYECKHX
CITOCOOHOCTEN B MPOIECCE aHANIM3a JIAHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAYYHBIX B3TJISJIOB,
UJeN ¥ MOJIX0/I0B K U3YyUYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3alUu;

CTAaHOBJICHHE Yy oOydJarommxcsi oOmel KyJIbTypbl, (DYHKIIMOHAIBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHSATH U OIEHUBATH SBICHUS OKPYXKAIOIIET0 MUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWU 3HAHWM U ONBITA, TTOJYYEHHBIX MTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHHe y OOYYarOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYEHHE OMOIOTHYECKHX
3HAHUW B TMPAKTHYECKON [EATETbHOCTH YEJIOBEKa, Pa3BUTUHU COBPEMEHHBIX MEIUIIUHCKHUX
TEXHOJOTHI U arpoOHOTEXHOIOTU;

BOCITUTAHUE YOEXKIEHHOCTH B BO3MOKHOCTH TIO3HAHHUS YEJIOBEKOM >XHBON MPUPOJIHI,
HE00X0IMMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOICHHS AITHUECKUX HOPM IPH MIPOBEICHUN
OMOJIOTHYECKUX UCCIIEIOBAaHUM;

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWMA JIJIsl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJBTYPHI, 171 HGOPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MpPUMEHEHHE MPUOOPETEHHBIX 3HAHWUN U YMEHUN B TOBCEJIHEBHON JKU3HU TS OIEHKH
MOCJIC/ICTBHI CBOEHW NIEATETLHOCTH TIO OTHOIICHHWIO K OKPYXKAIOIIEH cpene, COOCTBEHHOMY
3JI0pOBbI0, 000CHOBaHHE U COONTIOICHHE Mep MPOPUITAKTUKH 3a00JIeBaHU.

B cucreme cpennero o6mero obpazoBanus «buonorus», nzydaemas Ha 6a30BOM YPOBHE,
SBIISIETCS O0S3aTENbHBIM YYEOHBIM TPEIMETOM, BXOMISIIMM B COCTaB MPEAMETHOH 001acTu
«EcTecTBeHHO-HAYYHBIC TTPEMETHIY.

st u3ydyenusi Ouonoruu Ha 0a30BOM YPOBHE CpeTHEro o0Imero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnosorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMM C OOLIECTBEHHBIMU, TEXHUYECKUMH U JPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocodueil, 3TUKOW, 3CTETUKONM u mpaBoM. Ponb Ouomoruu B
(GopMHPOBAHNU COBPEMEHHON Hay4YHOM KapTUHbI Mupa. CucreMa OMOJIOTHYECKUX HayK.

Metoap! o3HaHUS KUBOM MPUPOABI (HAOII0eHUE, SKCIIEPUMEHT, OIMCAaHNEe, H3MEpEHHE,
KJaccu(uKanus, MOIEJIMPOBAaHUE, CTATUCTUYECKAs: 00pabOTKa TaHHBIX).

JleMoHCTpanum:

[Toptpetsi: Y. apBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOobl TO3HAHUS KUBOU TPUPOIBI».

JlaGopaTopHble U NpaKkTH4YecKHe padoThI:

[Tpaktueckast padora Ne 1. «lcnonb3oBaHue pa3iaMYHBIX METOJOB IPU H3YYEHUU
OHOJOTUYECKHX OOBEKTOBY.

Tema 2. JKuBble cuCTEMbI M UX OPraHU3aIUA.

XKuseie cucrembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonorud. OTIuume >KHUBBIX
CUCTEM OT HEOPTaHUYECKOU ITPUPOJIBI.

CpoiicTBa OumocucTeM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKAaHEBBbIM, OPraHU3MEHHBIM,  MONYJALMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTE0IeHOTUYECKHIA), OMOC(hHEPHBIA.

JdeMoHcTpanum:

Tabmuublt u cxembl: «OCHOBHBIC MPHU3HAKH KU3HU», «YPOBHU OpraHU3alMd KUBON
IIPUPOJBDY.

O6opynoBanue: mojaens Mosekysbl JTHK.

Tema 3. XumMu4ecKkuii cOCTaB U CTPOCHHE KJICTKH.

XHAMHMYECKMH  COCTaB  KIIETKH. XHAMHYECKHE  DIJIEMEHTHI: MaKpO3JIEMEHTHI,
MHUKpO3JIEMEHTHI. Bosia 1 MUHEpaJIbHBIE BEILIECTBA.

@YHKIMM BOJABl M MUHEpPAJbHBIX BellecTB B kieTke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHue 0eIK0B. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HesameHnmbie
U 3aMEHHMMble AMHHOKHUCIIOTHI. AMHUHOKHMCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl O€IKOBON
MOJIEKyJbl (TIepBUYHAsl, BTOPUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonornueckue GpyHKIMNU OEITKOB.

®epMeHThl — Ounosiornuyeckue KaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTHUBHBIM LIEHTD,
cyocrpatHas  crnenuduuHocth. Kodepmentsl. Butamuubel.  Oriauuusts  (epMEeHTOB  OT
HEOPraHMYECKUX KaTaJIu3aToOpPOB.

VYrneBoabl: MOHOCaXapH/ il (TJII0KO3a, pubo3a U J1e30KCHprd03a), Aucaxapusl (caxaposa,
JaKTO3a) W TMOJIMcaxapuibl (Kpaxmal, TJIMKOTeH, LeiItoo3a). buonornyeckue QyHKunu
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue GyHkumu nunuaoB. CpaBHEHUE YIIIEBOJOB, OEIKOB M JUMHUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JJTHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIIEMHOBBIX KUCIOT.
Crpoenue u ¢yukuun JJHK. Crpoenne un dynkuum PHK. Bunet PHK. AT®: crpoenue u
byHKIHN.

[{uronoruss — Hayka o kiuerke. Kiierounas Tteopus — mpuUMep B3aWUMOJECHCTBHS UAECH U
(akTOB B HAYYHOM MO3HAHUU. METO/IbI N3YUEHUS KIIETKH.

Knerka kak nenoctHas >xuBas cucrema. OOlye Npu3HaKy KJIETOK: 3aMKHYTas HapyKHas
memOpana, mosiekynbl JIHK kak reneTnueckuil anmapar, CHCTeMa CUHTE3a Oeka.



Tunsl KIETOK: 3yKapuoTHdeckas M mpokapuoTuueckas. (OcoOEHHOCTH CTpOEHUs
npokapuoTudeckoi kieTku. Kierounas crenka 6akrepuii. CTpoeHHE 3yKapuOTUYECKON KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIIBHON, JKUBOTHOU U TPUOHOMN KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KIJIETOYHAs CTEHKA, TIMKOKAIMKC, UX (DYHKIHH.
[InasmaTtuueckas MemOpana, e€ cBoiWcTBa M (QyHkHuu. lluTomnmaszmMa u e€ oOpraHOUIBL
OnnomemOpanubie opranouasl kiaetku: JIIC, anmapar ['onbmaku, mmzocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKH: MHUTOXOHJpHUH, IuIacTUibl. [IpoucxoxkaeHne MHUTOXOHAPUN U IUIACTHUI.
Buner minactun. HememOpaHHbie OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUHBINA LEHTP, LIEHTPUOJIH,
PECHUYKH, KIyTUKH. DyHKIIMM OpraHOU10B KJIETKU. BritoueHus.

SAnpo — perynaTopHblil HeHTp KiIeTkH. CTpoeHue sapa: siiepHas 000104Ka, Kapuoria3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpanuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lIneinen, P. Bupxos, [Ix. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHue XMMHYECKHX JJIEMEHTOB B  HEXUBOW IPUPOIECH,
«PacnpeeneHre XuMUYECKUX AJIEMEHTOB B )KMUBOU IPUPOJIEN.

Tabmuubr u cxemsl: «Ilepuoanyeckast TabiMIa XUMHUYECKUX DJIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOJbI», «buocunres 6enka», «CTpoeHue MoneKyisl 6emnka», «CtpoeHue pepmeHTay,
«Hyxneunossie kuciotel. JJHK», «Ctpoenne monekynsl ATDy», «CtpoeHne 3yKapuoTUIeCKOn
KJIeTKN», «CTpoeHue MXUBOTHOM KieTkn», «CTpoeHHe pacTUTENbHOW KIeTKu», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», « CTpOeHUE Apa KIETKNY, «YTIEBOABDY, «JIMmuab.

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYJIOBaHHME AJisi MPOBEACHUS HAOIIOICHUM,
U3MEpPEHUH, SKCIEPUMEHTOB, MUKPOIIpENapaThl pPacTUTENIbHBIX, KUBOTHBIX M OaKTepHaJIbHBIX
KJIETOK.

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

JlaGopatopHast pabota Ne 1. «M3ydeHne KaTalUTUYECKOH aKTUBHOCTH (hepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)».

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

Tema 4. 7KusHenesTeIbHOCTD KJIECTKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. AcCUMWIANMS  (IJIaCTUUECKUH OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTaboau3ma. Ponb
3aKOHOB COXPaHEHMsI BEILIECTB ¥ SHEPIrUU B IOHUMaHUU MeTabosn3Ma.

Tunbl o6MeHa BemiecTB: aBTOTPOGHBIA U rereporpodHbIif. Ponb depmeHTOB B 00MEHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

®otocunTe3. CBeroBas M TeMHOBass ¢a3bl ¢orocuHTe3a. Peakiuu ¢oTocuHTe3a.
D¢ dexkTuBHOCTH (hOTOCHHTE3a. 3HAUCHNE (POTOCHHTE3A IS KU3HH Ha 3emiie. Briusane ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHMA.

XemocuHTe3. XEMOCHHTE3UPYIOIIHEe OaKTepuu. 3HAUYEHWE XEMOCHHTE3a I KU3HH Ha
3emue.

DHepreTHYecknidi OoOMEH B  KJeTKe. PaciieruieHwe  BemecTB,  BBIACIECHHE U
aKKyMYJIMPOBAaHUE YHEPTUH B KJIETKE. JTambl dHepreTuueckoro ooMena. ['nukonus. bpoxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopunupoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuun wmarpuuHoro cunre3a. [enHernueckas wunHdopmamus u JHK. Peammzanus
TeHeTUYECKON HH(popMaI B KieTke. [ eHeTuuecKuid KoJ U ero CBOMCTBa. TpaHCKpHUIIIHS —
maTpuuHblii cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Drtansl TpaHciasuuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocunTe3e Oernka.

Heknerounsie Qopmbl ku3Hu — BHUpyChl. Mcrtopus otkpeitus BupycoB (/. .
WBanoBckuii). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IIUKIIA BUPYcOB. bakTepuodaru. bonesnu



pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€Mble BUpycaMu. Bupyc nMMyHOepUIMTa YeT0oBeKa

(BUY) - Bo30oymutens CIIMJla. OOpaTHas TpaHCKpHINIHs, peBEpTaza W UHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUMA.
JleMoOHCTpanum:

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

Tabmuer w cxembl: «Tumbl  mutanus», «Mertabonu3sm»,  «MHUTOXOHAPHUSY,
«DHepreTnueckuii oomMen», «Xmnopormitact», «Dorocunres», «Ctpoenune JIHK», «Ctpoenue u
¢yHkunonupoBanue reHa», «CuHre3 Oenka», «l'eHermueckwii  kom», «Bupyce,
«baktepuodarn», «Ctpoenune u ku3HeHHbIM 1mka Bupyca CIINIa, ©Oaxrepuodaray,
«Pennukanus JJHK».

O6GopynoBanue: moaenu-ammiukanuu «Yasoenue [IHK u tpanckpunmms», «buocunres
oenka», «CTpoeHHE KIETKN», MOJieb cTpyKkTyphl JIHK.

Tema 5. PazMHoOKeHN€e M HHAUBUIYAJbHOE PAa3BUTHE OPTaHU3MOB.

Knetounslii 1ukin, wiaM XU3HEHHBIM Uk kieTtku. MHtepdaza m mwuros. Ilponeccst,
nporekaromue B uHtepdasze. Permnmukanus — peaknus marpuunoro cunteza JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapuoTHuIl. JMIIOWIHBIMN W TarIOUAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenune xnetkn — muto3. Craaum mutosa. llpouecchl, mpoucxonsiipe Ha pa3HbIX
CTagusaX MUTO3a. brojioruaeckuii CMBICI MATO3A.

[Tporpammupyemasi rubesb KIETKH — allonTo3.

@opMBl  pa3MHOKEHHSI OpPraHM3MOB: Oecroysioe u T1ojioBoe. Buabl  Oecrmonoro
Pa3MHOXKEHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEre€TaTUBHOE pa3MHOKEeHUE. VICKyCCTBEHHOE KJIIOHHPOBAaHWME OPTaHU3MOB, €0 3HAYEHUE IS
CEJIEKLIUH.

[TonoBo€ pa3MHOKEHUE, €TO0 OTIIMYUS OT OECIIONOrO.

Meiio3. Cragun wmeitoza. Ilpoueccsl, mpoucxoasimue Ha cTaausx merosa. IloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. broiaornyeckuii CMbICI M 3HAYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KHBOTHBIX. [looBBIE kKene3bl:
CEeMEHHUKHU U simyHuKU. OOpa3oBaHME W Pa3BUTHE TOJIOBBIX KJIETOK — raMer (CrepmMaTo30u,
ANIIeKIIeTKa) — crepMaToreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpOCHHUS SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOTeHe3). OMOpHOHANBbHOE pPa3BUTHE (IMOPHUOTEHE3).
Ortanbl SMOPUOHAIIBHOTO PAa3BUTUS Yy TO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHUE, TacCTPyIsaIus,
opranorenes. [ToctomMOpruoHanbHOEe pa3BuUTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHS: TPSIMOE,
HenpsiMoe (JIM4uHO4YHOE). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3zButue pacteHuii. OHTOre€He3 IIBETKOBOI'O PACTEHHS: CTPOCHUE CEMEHH, CTAIUHN
pa3BUTHSL.

JdemoHcTpanmuu:

Tabmuiel U cxembl: «DOpMBI pa3MHOKEHHSI OPTaHU3MOBY, «J{BOHHOE OMIIOIOTBOPEHUE Y
IIBETKOBBIX pacTeHui», «BererarnBHOoe pa3MHOXEHHWE pacTeHUi», «JleleHne KIeTKu
Oaktepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBD», «KIETOUHBIH UK,
«Pemmkanus JJHK», «Murtosy, «Meiiosy, «lIpsMoe u Henpsimoe pa3BuTHE», «I'aMeTOreHe3 y
MJIEKOMUTAIOIINX U YeNoBeKa», « OCHOBHBIE CTaIUH OHTOTEHE3a).

OOGopyaoBaHue: MHKPOCKOM, MUKpomnpenapatbl «CrnepMaTo30ubl MIICKOTTHUTAIONIETOY,
«Sineknerka miekonuTarouiero», «KapuoknHes B KiIE€TKax KOpelIka JyKa», MarHuTHas
MoeNb-anruKamus «Jlenenue knetkn», moaens JIHK, Moaens metadazHoit XpOMOCOMBL.

JlabopaTopHblie U NpaKkTHYeCKHue padoThl:

JlaGopaTtopnast pabora Ne 3. «HabOmroneHre MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax.



JlaGopatopnast pabota Ne 4. «V3ydyeHue CTpPOCHHS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTh U U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropuss pa3BuTus reHeTMKH. Posib OMUTONOrMM M
SMOPHUOJIOTUH B CTAHOBJICHUH T'€HETUKU. BKiiag poccuiickux u 3apyOeKHbIX YUEHBIX B Pa3BUTHE
reHeTuku. Meroasl TeHeTHKU (THOPUIOJOTUYECKHM, LHUTOI€HETUYECKUH, MOJIEKYJISPHO-
reHetuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTndyeckasi CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMax CKpEIIMBaHHI.

3aKOHOMEPHOCTU  HAcJeAOBaHWS  INPU3HAKOB, YycTaHoOBIeHHble [.  MeHnenem.
MonorubpuaHoe CKpelrBanrue. 3aKoH eANHO-00pa3us THOPUIOB TIEpBOTO ToKoIeHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. ['mnore3a uucrtorel ramer. IlomHoe u
HETIOJHOE JOMUHUPOBAHUE.

JuruOpunHoe CcKpemMBaHHE. 3aKOH  HE3aBUCHMOTO  HACJEIOBAaHUS  MPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JAUTHOPUAHOTO CKpPEHIMBAaHUA. AHAIM3UPYIOIIEE CKPEIIMBAaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS [IJIsl ONIPEIeTICHHsI TEHOTUIIA OCOOU.

CuennenHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno cuemjieHHOMY
HacJeJ10BaHUI0 reHoB. HapylieHue clernieHys TeHOB B pe3yJibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAs TEOPHS HACIEICTBEHHOCTHU. [ eHeTuUeCKre KapThl.

['enetnka nosa. XpoMOCOMHOE OIpeAeNIeHHE 1oJia. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHble OpraHu3mbl. HacienoBaHne NpPU3HAKOB, CUEIICHHBIX C
MIOJIOM.

N3MeHunBOCTh. BUIbI N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBEHHAs. Posb cpebl
B HEHACIIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTHKA MOIU(PUKALIUOHHOW H3MEHYMBOCTH.
Bapuauunonsslil psa 1 BapuanvoHHas kpuas. Hopma peaknuu npusnaka. KonmyecTBeHHbIE U
KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALIMOHHON U3MEHYHBOCTH.

HacnencTBenHas, winM TreHOTUIIMYECKAs, N3MEHUMBOCTh. KoMOMHATHBHAS M3MEHUYNBOCTb.
Meiio3 u TmONOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTalloHHas
U3MEeHYMBOCTh. Kiaccuukaiys MyTanuii: TeHHbIE, XPOMOCOMHBIE, T€éHOMHBIE. YacTtoTa u
NPUYMHBI MyTaluii. MyTtareHHbsle GakTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIEACTBEHHOM
m3menunBocty H. . BaBunosa.

BuesaepHas HaCIE€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbI TE€HETUKH YeEJIOBEKa:
reHealoTHYecKuii, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OMOXUMHUYECKHH, MOJEKYJISIpHO-
reHetudeckuii. CoBpeMEHHOE OIpeACICHUEe TEeHOTHUIA: TIOJHOTEHOMHOE CEKBEHHPOBAHMHE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoripio [1I[P-ananusa. HacnenctBenHsie 3a0oneBaHus
YeJIOBEeKa: TeHHble Oone3Hd, OO0Je3HH C  HACIEACTBEHHOW  MPEeApacroioKeHHOCTHIO,
xpoMocoMHble Oone3Hu. ComaTuueckue M TeHepaTHBHbIe MyTanuu. CTBOJOBBIE KIIETKH.
[TpuntIMTIBI 310pOBOTO O0pa3a >KWU3HH, JUATHOCTUKH, MPOMOUIAKTHKNA U JICYCHUSI TEHETUYECKUX
Oone3nell. MeauKO-TeHEeTHYECKOe KOHCYJIBTUPOBAHHME. 3HAYCHHE MEIUIIMHCKOW TEHETUKH B
MIPEIOTBPAIEHUH U JICUCHUH TeHETHISCKUX 3a00JICBaHHI YeTIOBEKaA.

JleMoHCTpanum:

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

Tabmumpl 1 cxembl: «MOHOTHOPUIHOE CKPENIMBAHUE M €r0 IIMTOTEHETUYECKass OCHOBAY,
«3aKOH pacUICIUVIEHUs] M €ro IIMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBHI TaMeT»,
«JlurubpuaHoe ckpenmBanue», «lLluTomornyeckne OCHOBBI JUTHOPHUIIHOTO CKPEITUBAHUS,
«Merios», «B3aumMoaencTBie amielIbHbIX T€HOB», «['eHeTnueckne KapThl paCTEHUM, JKMBOTHBIX
1 4YenoBekay, «l'eHeTuka moisia», «3aKOHOMEPHOCTH HACIEIOBAHMS, CUEIJIEHHOTO C IOJOMY,
«Kapuotunsl uenoBeka © IKUBOTHBIX», «Bumbl wu3MenumBocti», «MonudukanmonHas
U3MEHUYUBOCTHY», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa Ipynn KpoBu», «MyTalloHHas
U3MEHYUBOCTHY.



Ob6opynoBanue: Monenu-anmiukanuu «MoHoruOpunHoe ckpemuBanue», «HemonHoe
JOMUHUpOBaHue», «JluruOpumHoe ckpemuBaHue», «llepekpéct XpomMocom», MHKPOCKON H
Mukpornpenapar «Jpo3oduna» (Hopma, mytanuu GopMbl KPbUIEEB U OKpPAcKu Tela), repdbapuit
«I"0pox OCEBHOW».

JlaGopaTopHble H NpaKkTH4YecKre padoThbi:

Jlaboparopuas pabota Ne 5. «3ydyeHue pe3ybTaTOB MOHOTUOPUIHOTO U AUTHOPUITHOTO
CKpEIIUBaHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIPENapaTaxy.

Jlaboparopuas pabota Ne 6. «M3yueHre MOAMPUKAITMOHHON H3MEHYUBOCTH, TOCTPOCHHE
BapHAIIMOHHOTO PsAJia U BApUAIIMOHHON KPUBOW».

JlaGopatopnass pabora Ne 7. «AHamu3 MyTanmmid y JApo30pMIbI Ha TOTOBBIX
MUKpOIIpenaparax».

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIHU3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuiusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHM.

Cenekusi Kak Hayka U Iporecc. 3apokIeHHe CeNeKInu U JoMectukanus. Yuenne H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKICHUS U MHOrooOpaszus KyJIbTYpHBIX pacTeHuil. L[eHTpbl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOPOJa, LITAMM.

CoBpeMeHHbBIE METOJbI CeIeKIUU. MacCoBblii U WHIAMBUAYAIbHBIA OTOOpPHI B CENEKLIUU
pacTeHuil U KUBOTHBIX. OlleHKa 3KCTepbepa. bIn3KopoICTBEHHOE CKpelUBaHUEe — UHOPUAMHT.
UYucras nuHusa. CkpemuBaHMe YHUCTBIX JWHUK. ['erepo3uc, wnm ruOpugHas Cuia.
Heponcteennoe ckpemmBanune — ayrtOpuauHr. OtnanéHHas ruOpummsanmuss U e€  yCIexH.
HckyccTBeHHBIH MyTareHe3 M IMOJy4YeHHE MOJUILIONAO0B. JIOCTHXKEHHSI CEeNEKLUUU PACTeHHIA,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

buotexHonoruss kak oOTpacib MNPOM3BOACTBA. [ €HHas WHXXEHEpHUs. OTambl CO3JIaHUs
pexomOunantHoii JIHK u Tpancrennsix opranusmoB. Kiierounas unxenepus. Knetounsie
KyJbTYpbl. MUKPOKJIOHAJIBbHOE Pa3MHOKeHUE pacTeHuil. KiioHnpoBaHue BHICOKOMPOTYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPTraHM3MOB. OKOJOTMYECKHMEe M 3Tudeckue mnpobiaemsl. I'MO -
TFeHEeTUYECKU MOJAU(PHUIMPOBAHHBIE OPTaHU3MBI.

JeMoHCcTpamuu:

[Toprpetsr: H. U. Basunos, U. B. Muuypum, I'. JI. Kapnieuenko, M. @. lBaHos.

Tabmuupel u cxembl: Kapta «LleHTpbl MpPOMCXOXIEHUS M MHOT0oOpasusi KyJbTYpPHBIX
pacteHni», «Ilopoasl TOMalIHUX >KUBOTHBIX», «COpTa KyJBTYpHBIX pacTeHui», «OTnanéHHas
rubpunmzamus», «Paborer akamemmka M. @. HanoBay, «[lomummongus», «OOBEKTHI
O6uoTtexHomorun», «Kiaerounsle KylabTypbl M KIOHHpOBaHUEY, «KOHCTpyHpoBaHHE U TEepeHOC
TEHOB, XpPOMOCOM).

Ob6opynoBaHue: MyJSDKM IUIOAOB U KOPHEIJIOZOB JTUKUX (OPM U KYJIBTYpPHBIX COPTOB
pacrenuii, repoapuit «CenbCKOX035HCTBEHHBIEC PACTCHHS.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

Okckypeusi « OCHOBHBIE METO/BI U JIOCTHIKEHUS CEJEKLUWU pPAacTeHHH M KUBOTHBIX (Ha
CEJIEKIMOHHYIO CTAHIMIO, MJIEMEHHYI0 ()epMy, COPTOMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
X035IUCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOLIMOHHAS 0MOJIOTHSL.

[IpeanocbUIKM BO3HMKHOBEHHS! 3BOJIIOLMOHHONW TEOPUU. DBOJIIOIMOHHAS TEOpHUs U €€
MecTO B Orosoruu. BiusHue 3BOIOLIMOHHON TEOPUH HA pa3BUTHE OMOJIOTHU U APYTUX HAYK.

CBHUIIETEIIECTBA DBONIONMH. IlalIeOHTONIOTMYECKHE: IOCIEIOBATELHOCTh MOSBICHUS
BHJIOB B TAJICOHTOJIOTUYECKOMN JICTOIHUCH, TIepeXxoaHbie popMbl. buoreorpadgudeckue: cxoncTBo
U paznuuue GayH u GIop MaTEPUKOB U OCTPOBOB.

DOMOpPHOIOTHYECKHE: CXOJACTBA W pazlnyus SMOPHOHOB PAa3HBIX BHUIOB ITO3BOHOYHBIX.
CpaBHI/ITe.HBHO-aHaTOMI/I‘ICCKI/IeZ T'OMOJIOTUYHBIC, AaHAJIOTHYHBIC, py,Z[I/IMeHTapHBIe OpFaHLI,



aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKUE: CXOJACTBO MEXAHW3MOB HACIEICTBEHHOCTH H
OCHOBHBIX METa00JIMYECKUX ITYTEH Y BCEX OPraHU3MOB.

OpomonmonHas teopusa Y. JlapBuna. IIpeanocbulku BO3HMKHOBEHMs JIapBHHU3MA.
JIBIKymiue CHJbl SBOJNIOUMH BUAOB 10 JlapBuHy (M30BITOUYHOE pa3sMHOXKEHHE MpU
OTrPaHUYEHHOCTH PECYpCOB, HEOIpeleléHHas H3MEHYMBOCTb, OOppOa 3a CyILIECTBOBAHHE,
€CTECTBEHHBIN 0TOOD).

Cunretndeckas Teopus 3Bostonun (CTD) u e€ 0CHOBHBIE TTOJIOKEHUS.

MuxkposBomtonus. [lonmynanusa kak eIMHUIA BUAA U IBOJIIOLIUU.

JBwxymue cuibl (pakTopel) BOJIOLNUM BUAOB B NpHpoje. MyTallMOHHBIM mpouecc U
KOMOWHATHBHAs HM3MEHUYMBOCTh. [lomynsuuonHble BONHBI W Jpeld reHoB. M3omsuus u
MUTIpanus.

EcrectBennblii oT1O0p — Hampaistomuid ¢aktop 3Bomonud. DopMbel eCcTeCTBEHHOTO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3yJIbTaT dBOJIIONUH. [Ipumepsl mpucnocoOnenuit
y opranu3mMoB. ApoMop(}o3bl U UIN0-aAANI TALUH.

Bun u BumooOpazoBanme. Kpurtepuu Buma. OcHOBHBIE (OpMBI BHI00Opa30BaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe.

Makpossomtonus. @opmbl 3BoIOLUU: (UIETUYECKAs, [UBEPIeHTHAs, KOHBEPreHTHasl,
napaniensHas. HeoGpatumocTs 3Bosonuy.

[IpoucxoxneHne  OT  HeCNEUMAIU3UPOBAHHBIX  mpenkoB.  [Iporpeccupyromas
crenyanu3anus. AanTUBHAs paguanus.
JleMoHCTpanum:

[loprpetsr: K. JIunnen, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K. M. bap, D.
['exkenb, @. Miomnep, A. H. CeBepiios.

Tabmuipt u  cxembl: «Pa3BuTue opraHuueckoro mupa Ha 3emiey», «3apoJbliiu
MO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukcy, «®PopMbl OOprObI 3a CYIIECTBOBaHHEY,
«EctectBenHbIlt  0TOOp», «MHOroo0pasue CcopToB pacTeHuil», «MHorooOpasue Mopos
JKUBOTHBIX), «ITomymnsimumy, «MyTanuonHas U3MEHYHBOCTDHY, «ApoMopdo3bI»,
«Mnnoananramuny, «OO0mas aereHepanus», «JBrkymme cuibl 3Bomrorun», «Kapra-cxema
mapuipyra nytemectsus Y. lapsuna», «bopsba 3a cyuiectBoBaHue», «IIpucrnocoO0ieHHOCTh
opranusMoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHUECKOE BUJ000Pa30BAHUEY.

OO6opyoBaHMe: KOJIJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPAacKH, HAOOp MJI0/I0B U
ceMsiH, KosuteKuust «IIpumMephl 3alUTHRIX MPUCTIOCOOTIEHHUH Y KUBOTHBIX», MoJie]dh « OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUN», 00bEMHAs MoJieNb « CTPOEHHE TOJIOBHOIO MO3Ta TO3BOHOYHBIX).

buoreorpaduyeckas kapta wMupa, Koiekuus «DOpMBI COXPaHHOCTH HMCKOMAEMbIX
JKUBOTHBIX U pacTeHHil», Mozaens anmiukanus «llepekpéct XxpomMocom», BIaKHbIE MpenapaThl
«Pa3Butne Hacexkomoro», «Pa3BuTue nArymku», Mukpompenapat «Jlpozoduna» (HOpMa,
MyTaluu GOpMBI KPbUIHEB U OKPACKU TEJa).

JlabopaTopHble U NpaKkTHYeCKHue padoThbI:

JlabopaTtopnast pabota Ne 1. «CpaBHEeHHE BUIOB IO MOP(OJIOTHIECKOMY KPUTEPHIOY.

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCTOCOOJIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KU3HU Ha 3emJie.

JloHay4HbIe TPEJCTaBICHUS O 3apOXKACHUU KU3HU. HayuHble runore3sl BOSHUKHOBEHHUS
KHU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMHs. XUMHUYEcKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OpraHMYECKHUX  BEIIeCTB M3  HEOPraHWYeCKHX. OKCIEPUMEHTAIBHOE  MOJATBEPXKIECHUE
XUMHUYECKON 3BoMIOIMKU. HauanpHble Tansl Ouonorunyeckoit sBomonuu. ['unoresa PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYp U BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBble KIeTku U ux
sBoMIOLMA. DOPMHUPOBAHKUE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.



Pazeutne ku3HM Ha 3emsie 1o d3pam W nepuomaMm. Karapxed. Apxeiickas u
nporepo3oiickas 3pel. [laneoszoiickas spa u €€ mnepuoabl: KeMOPUHCKHM, OpPIOBUKCKHA,
CUITyPUHCKHUH, T€BOHCKUN, KAMEHHOYTOJIbHBIN, TEPMCKHIA.

Me3so30iicKas 3pa U €€ IepuoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

Kaiino3zoiickas spa 1 €€ nepuo/ibl: ajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M Ie0JIOTMYECKUX IpoleccoB. OCHOBHBIE 3Tallbl 3BOJIIOIMU
pPacTUTEIBHOTO W >KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OoTpaskeHue 3BoJifolud. OCHOBHBIE CHCTEMAaTHUYECKUE
TPYIIIBl OPTaHU3MOB.

OBojronusl 4eloBeKa. AHTpOMOJOrus Kak Hayka. Pa3BuTue mpelncTaBieHHN O
IIPOUCXOXKACHNUHN YesloBeKa. MeToibl 3yueHus: aHTpororese3a. CxoAcTBa U pa3indusl 4eJoBeKa
U )KUBOTHBIX. CUCTEMAaTUYECKOE MOJIOKEHHE YeTIOBEKa.

HBwxymue cwisl  (pakToppl) aHTpomoreHe3a. HaciencTBeHHass W3MEHYHMBOCTh U
ecTecTBeHHbIN 0TOOP. OOIIEeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUil Tpya, MBIILICHUE,
peub.

OcHOBHBIE CTaTUU W BETBU HBOJIOLUU YEJIOBEKA: aBCTPATIOMUTEKU, YeIOBEK yMEblid,
Yenosek mnpsmoxoasamuii, YemoBek HeaHIepTalbCKui, YenoBek pasymublid. Haxonku
MCKOMAeMbIX OCTATKOB, BpeMsl CYyIIECTBOBAHUS, 00JACTh PaCHpOCTpaHEHUsl, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpPOINEOHaHas (eBpa3uiickas), HEerpo-
aBcTpajioujiHas  (dKBaTOpuaiabHasg), MOHTOJOUIHAsA  (a3MaTCKO-aMepuKaHckas).  YepTsl
MPUCIIOCOOJICHHOCTH TPEICTaBUTENIeH YelOBEYECKMX pac K YCIOBUSM CYIIECTBOBAHUA.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: ®. Penn, JI. ITactep, A. 1. Onapusn, C. Mumnep, I'. FOpu, Y. JlapBun.

TabGnuupl u cxembl: «Bo3HukHOBeHHe COJIHEUHON cHCTeMbl», «Pa3BUTHE OpraHUYECKOro
mupa», «PacrurenpHas knetka», <« KuBoTHas kiertka», «l[Ipokapuornueckas KieTkay,
«CoBpeMeHHasi CUCTEMAa OPraHUYeCKOro Mupa», «CpaBHEHHE aHATOMUYECKHX YEPT CTPOCHUS
YyeJloBeKa U YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJIOTMYECKUX HaXO0/0K
IIPEIKOB COBPEMEHHOIO 4YeJOBeKa», «JlpeBHelmme moan», «peBHue moaw», «llepsbie
COBpPEMEHHBIE JTION», «UenoBeuecKkre pach».

Ob6opynoBanue: Myisku  «IIpoucxoxkaenune denoBeka» (OIOCTBI  aBCTpPaAJIONMTEKA,
MUTEKAaHTPOIa, HEaHJEepTalblla, KPOMAaHbOHIIA), CIENKH WIM M300paKeHHUs] KaMEHHBIX Opyaui
NEepBOOBITHOTO YeNoBeKa (KaMHHM-4ONIepsl, pyOuna, ckpebia), reoXpoHoioruyeckas tadiauna,
KoJuteK1us «@opMbl COXPAHHOCTH MUCKOIMAEMBIX )KMBOTHBIX U PaCTECHUI».

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

[Ipaktuueckas padora Ne 1. «/3y4yeHue MCKOMaeMbIX OCTATKOB PACTEHUN U )KHBOTHBIX B
KOJUIEKLIHSAX.

DKCKypcusi «IBOJIIOIUS OPTraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN HIN
KpaeBequecKuil My3en).

Tema 3. Opranusmbl U OKpY KaloLias cpeaa.

Okonoruss Kak Hayka. 3agadyd M pasAeibl AKOJIOTMH. MeToabl 3KOJOTMYeCKUX
HCCJIEIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHWs ~ OpPraHU3MOB:  BOJHAas,  HA3e€MHO-BO3JAYyIIHAs,  IOYBEHHAs,
BHYTpUOpPraHU3MEHHasl.

Okonoruyeckue (axropsl. Kiaccuduxanms skomorndeckux (akTopoB: aOMOTHYECKHUE,
OMOTHYECKUE U aHTPOIIOreHHbIe. JlelicTBHE HKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AbGuoTtnueckue  (aKTOpHl:  CBET, TeMIeparypa, BIWKHOCTb.  (DOTONEPHOAU3M.
[TpucniocoOneHust OpraHu3MoB K AeHCTBHIO a0nOTHUYECKUX (akTopoB. bruojornueckre puTMbl.



buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUN:  KOHKYPEHITHUS,
XHUITHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, Kooneparus, MyTyaJu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJIeOHUYECTBO). AMEHCAINU3M, HEHTpanu3M. 3HaueHHe OUMOTHYECKHUX
B3aMMOJICHCTBUI JJIS CYIIECTBOBAHUSI OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTMYECKHE XapaKTepUCTUKH monyysiuud. OCHOBHBIE TIOKa3aTeNM IOIMYJIALUM:
YHUCICHHOCTh, IUIOTHOCTb, POXAA€MOCTh, CMEpPTHOCTb, NPHUPOCT, Murpanus. JluHamuka
YHCJICHHOCTH HOIYJISALUU U €€ PEeryJIsaLysL.

JleMoOHCTpanum:

[Toptpetsr: A. I'ym6oasar, K. @. Pynse, O. I'ekkens.

Tabmuupl u cxemsl: kapta «[Ipupoausie 30Hb1 3emnn», «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«®oronepuogusm», «llomynauun», «3aKOHOMEPHOCTH pOCTa UHUCIEHHOCTH IOMYJISILIUU
uH}y30pun-Tyhenpkm», «llumenpie nenmy.

JlaGopaTopHble U NpaKkTH4YecKHe padoThbI:

Jlaboparopuas padota Ne 3. «Mopdonorudeckre 0COOCHHOCTH PACTCHUH M3 Pa3HBIX MECT
o0UTaHUN.

JlaboparopHas padota Ne 4. «BiusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuyeckas pabora Ne 2. «Iloxcuér mI0THOCTU NOMYJISALMHA Pa3HBIX BUAOB PACTCHUN.

Tema 4. CooO1mecTBa U IK0JIOTHYeCKHEe CHCTEMBbI.

CoobmectBo  opraHuzMoB —  OuoueHo3. CTpykTypsl  OuoOLleHO3a:  BMJOBas,
NPOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3u B OHOIIEHO3E.

Okonoruyeckne cuctembl (skocuctemsl). [lonsTne 00 sKocHcTeME M OHOreoleHO3e.
OyHKIMOHAIBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: MPOAYILEHTHI, KOHCYMEHTBI, PpPEIyICHTHI.
KpyroBopor BemiecTB M MOTOK 3HEpruum B 3Kocucreme. Tpoduyeckue (mUIIEeBbIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKLUS. OKOJOTMYEeCKHE NHpaMHJbl: HPOJYKIUH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHCTEM: YCTOMYUBOCTh, CAMOpPETyJialus, pa3Butue. CyKieccus.

[TpupoaHble 3KOCHCTEMBI. DKOCHCTEMBI O03€p M peK. ODKOCHUCTeMa XBOHHOIro WU
IIMPOKOJINCTBEHHOTO JiEca.

AHTpONOIreHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOO3KocUCTeMBl. buosnoruueckoe u
XO035IICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM U YPOOIKOCHCTEM.

buopaznoobpazue kak ¢aktop ycroiunBoctu skocucteM. CoxpaHeHHe OMOIOTHYECKOro
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuibl, coctaB U CTpyKTypa Ouocdepsl.
Kupoe BemectBo u ero ¢yHkuuu. OcoOeHHOCTH Ouocdepbl Kak rIo0albHONW SKOCHUCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Ouocpepe.

KpyroBopotsl BemiecTB M OHMOTr€OXMMHYECKHE LMKIBI AJIEMEHTOB (YIJiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emun. AHTpONIOTEHHBIE M3MeHeHUs B Onochepe. ['modanpHbIE
HKOJIOTHYECKUE MPOOIIEMBI.

CocyuecTBoBaHM€e NPUPOJBI U UyeraoBeuecTBa. CoxpaHeHue 61MopazHo00pa3usi Kak OCHOBA
ycroitunBoctu 6uocdepsl. OCHOBA PallMOHATIBLHOIO YIPABICHUS MPUPOJHBIMHU PECypcaMH U UX
UCIOJIb30BaHue. JlocTukeHust OMOIOrUM U OXpaHa MPUPO/IBIL.

JleMoHCTpanum:

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

Tabmuupl u cxemsl: «[lumesbie nenu», «buoleHo3: cocTaB U CTpyKTypa», «IIpupoaHsie
coobmectBay, «llenmu nutanus», «OKonoruueckas nupamuaa», «buocdhepa u yenoex»,
«JKocHCTeMa IIUPOKOJUCTBEHHOr0 Jiecay, «ODKocucTeMa XBOMHOro jeca», «buonenos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONMOreHHBIE BO3JEHCTBUS HA TMPUPOIYY,
«BaxHeimme MCTOYHHMKM 3arpsi3HEHUs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeiimias
cocTaisitonas ouochepnn», «DakTophl Aerpaganuu mousy, «IlapaukoBbIil 3G dhexTy, «PakTopsl
PaIuoaKTUBHOTO 3arpsi3sHeHUs: Onocdeprl», «Od1as cTpykrypa ouocheps», «Pacrnpoctpanenue



Xu3HH B Onochepe», «O30HOBBIN dKkpaH Ouochepw», «KpyroBopor yriaepoma B 6mocdepe»,
«KpyroBopot azora B pUpOIE».

O6opynoBaHue: MO/ EJb-aNIUInKaus «Tunnuneie OHOLIEHO3BI», repbapuii
«PacturenpHpie  cooOmiecTBa», Kowiekuuu — «buomeHo3», «Bpemurenw — BakHEHIIHX
CEJIbCKOXO3SIUCTBEHHBIX  KYJIBTYp», TepOapuui U KOJUICKIIMM pPAcTeHUH U  KUBOTHBIX,
IIPUHAJIeKALME K Pa3HBbIM dKOJOTMYECKUM IpylaM oaHoro suaa, Kpacnasa kuura Poccuiickoi
denepaunu, M300paxeHUs OXpaHsAEMBbIX BHJIOB pacTeHui u YKUBOTHBIX.



I[TNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O BUOJIOI'MH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

Cornacho ®I'OC COOQO, ycraHaBnuBaroTcsi TpeOOBaHUSA K pe3yjbTaTaM OCBOCHUS
00YyYaloUIMMHUCS IPOTPaMM CPEAHEro o0IIero oopa3oBaHus: JIUIYHOCTHBIM, METAPEIMETHBIM H
MNPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B CTPYKTYpPC JHMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPECAMCTA «buonorusay BbIJICJICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAaHHME OOYyYaroIIMMHCA  POCCUHUCKONW  Tpa)JIaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIIPEAEIIEHUIO,
HaJIM4YUe MOTHBAIMM K OOy4YeHUIO OWOJIOTHH, LEJCHANpaBICHHOE pa3BUTHE BHYTPEHHHUX
yOEXKIEHUHM JIMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTH OOYYaroOIIMXCsl PYKOBOACTBOBATHCA B
cBOCH JACATCIIbPHOCTHU IIEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, MMpUCymuruMu CHUCTEMC
OMOJIOTHYECKOTO0 00pa30BaHUs, HaJMYMhe SKOJIOTHYECKOro IPAaBOCO3HAHMS, CIIOCOOHOCTU
CTaBUTH LCJIU U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JInaHOCTHBIE pe3yNbTaThl OCBOCHHS Npenmera «bHojorus» HOCTHraroTCs B €IUHCTBE
yq€6HOI\/JI U BOCIIMTATCILHOU ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCI/IﬁCKHMH
COLIMOKYJIBTYPHBIMHU, UCTOPHUYECKUMHU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMHu IOBEAECHUS M CIIOCOOCTBYIOT IpoOlleccaM CaMOIIO3HaHUS,
CaMOBOCITUTaHUSI U CaMOPa3BUTHS, Pa3BUTHs BHYTPEHHEH MO3MUIMH JIMYHOCTH, MATPUOTH3MA,
YBaXXEHUSA K 3aKOHY M IIPaBOIOPSAKY, YEJIOBEKY TpyZa M CTapIIEMy IIOKOJEHHUIO, B3aMMHOI'O
YBOXEHUS, OEpPEeKHOr0  OTHOIIEHUS K  KyJIbTypHOMY  HACIEOUI0O U TPaJUulUsaM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEH cpee.

JImdHOCTHBIE pe3yJbTaThl OCBOCHHsS y4eOHOTo mpeamera «bruomorusy MOMKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCSI PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPECHHEH
MO3UIUEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAIluii, MO3UTHUBHBIX BHYTPEHHHUX
yOeXJIEHU, COOTBETCTBYIOIIMX TPAJWIHUOHHBIM IIEHHOCTSM POCCHUUCKOTO  0OIIecTBa,
paclIipeHre XKU3HEHHOTO OIbITa U OMbITA JAESITENbHOCTH B MPOIECCEe pean3allid OCHOBHBIX
HaHpaBJ'IGHI/II\/'I BOCIIMTATEILHOU ACATCIIbHOCTH, B TOM YHUCJIC B YaCTH:

1) rpakIaHCcKOro BOCIMTAHMSA:

Cc(OPMUPOBAHHOCTh TPAKIAHCKOW TO3UIMU  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIUMOHHBIX IIpaB H O6$[33HHOCTCI>1, YBaXXCHUC 3aKOHaA H
MIPABOIOPAIKA;

TOTOBHOCTH K COBMECTHOU TBOp‘-IGCKOfI ACATCIIBHOCTH IIPpXU CO3JaHUU yqe6HBIX IIPOCKTOB,
pelIeHnr yueOHbBIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TIO3HIIMIO TI0 OTHOIIEGHHUIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUEC YUYUTBIBATH B CBOUX )IefICTBPISIX HGO6XOJII/IMOCTI) KOHCTPYKTHUBHOI'O
B3aMMOJICHCTBUS JIOJIEH ¢ pa3HBIMU yOEKICHUSAMHU, KYyJIbTYPHBIMHU IEHHOCTSMH U COLUATHHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOIECCE COBMECTHOTO BBHITIONHEHHUS YUYeOHBIX,
MMO3HABATCIBbHBIX W HCCICAOBATCIBCKUX 3aada4d, YBaXUTCJIBHOTO OTHOIICHUA K MHCECHHUIO
OTIOHEHTOB MPH 00CYX JACHUU CIIOPHBIX BOMPOCOB OMOIOTUYECKOTO CONCPIKAHNUS,

TOTOBHOCTh K TYMaHHUTAapHOU W BOJIOHTEPCKOU J1€ATEIbHOCTH;

2) IaTPHOTHYECKOIr0 BOCIIUTAHUS:



c(hOpMUPOBAHHOCTh POCCUHCKON TPAKIAHCKON HICHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTH Iepel POIMHON, TrOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOM SI3BIK U KYJIBTYPY, IPOLLIOE U HACTOSIIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPUPOJAHOMY HACIEIUIO M MAMSITHUKAM TPUPOJIBI,
nocTkeHusIM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAHOBJIEHUE M pa3BUTHE
OHMOJIOTUY, TOHUMAaHK 3HAYE€HUs OMOJIOTUY B TIO3HAHUH 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoe:xx 1IEHHOCTh, TOTOBHOCTb K CIIYKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOrO HAPOIa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYallMI0 M IPUHUMATh OCO3HAHHbBIE PEIIECHUS, OPUEHTUPYSACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTONYNBOTO Oy IyIIEero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMUM POIHUTENSM, CO3JaHUI0 CEMbHM HA OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3cTeTHYeCKOro BOCIIMTAHUSA:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOLIEHMUI;

MOHMMAaHHE YMOLIMOHAIILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMJICHUE IPOSIBIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢usuyeckoro BocnUTAHHS, (POPMHUPOBAHUS  KYJBTYPbl 3/0POBbSI M
3MOLMOHAJIBHOIO 0JIArONOJIYYH S :

MOHUMaHWE W pealin3alus 310pOBOro U 0e30MacHOro 0bpasa KU3HU (30pOBOE MUTAHUE,
coOI0ZIeHHe TUTUEHHUYECKHUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
peryisipHas ¢u3NyYecKas AaKTUBHOCTb), OEpeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOILEHHSI K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/I0POBbIO;

NOHMMAHWE UEHHOCTU TPaBUJ HWHAMBUIYAJIBHOTO M KOJUIEKTUBHOIO 0€30IacHOro
MOBEJCHUS B CUTyallUsIX, YTPOXKAIOIIUX 3OPOBbIO U KU3HU JIOACH;

OCO3HAHME MOCJEACTBUM M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTpeOIEHUs aKOroJs,
HapKOTUKOB, KYPEHHUS);

6) TPyA0BOro BOCIIMTAHUS:

TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPY10JIt00He;

TOTOBHOCTb K aKTUBHOM JESITETbHOCTU TEXHOJIOIMYECKOIN U COIIMalIbHOM HaIllpaBI€HHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH U CAMOCTOSTENHHO  BBIMONHATH  TaKyHO
NeSITeIbHOCTD;

UMHTEpEC K pa3imuyHbiM chepam mpodeccHOHANBbHON AESITeNTbHOCTH, YMEHHE COBEPINATh
OCO3HAHHBIN BEIOOP OyayIei mpodeccuu 1 peaan30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 0Opa3oBaHMIO M caMOOOPa30BaHUIO Ha MPOTSIKEHUU BCEH
KH3HU;

7) 3KOJI0TrNYeCKOr0 BOCIIMTAHUSA:

9KOJIOTHYECKH 11e1eco00pa3Hoe OTHOLIEHHE K MPHUPOJIe KaK NCTOYHUKY JKU3HM Ha 3emie,
OCHOBE €€ CYILLECTBOBaHHS;

MOBBIIICHHE YPOBHS JKOJOTHYECKOW KYJIBTYphI: NMPUOOPETCHHE OMBITa IUTAHUPOBAHUS
MOCTYTIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOIIEH CPEIbl;

OCO3HaHHUE T1100aJIbHOr0 XapaKkTepa dKOJOTHYECKUX MPOo0sIeM U MyTel UX peleHus;



CIOCOOHOCTh HMCIIOJIb30BaTh NMPHOOpPETaEMBblEe NIPU U3YYE€HUHM OMOJIOIMU 3HAHMS U yMEHUS
IpU pEHICeHUH MPOoOJieM, CBS3aHHBIX C PAMOHAIBHBIM MPUPOAONOIB30BaHUEM (COOIIOCHNE
IpaBUJI MOBEJCHUs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMAX,
OXpaHy BUJOB, YKOCHCTEM, Orochepsl);

AaKTUBHOE HENpUsATHE JIEHCTBUH, NPUHOCALIMX Bpel OKpY’Karolled NpUpPOIHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOIATONPUATHBIE SKOJIOIMUECKHUE IMOCIEACTBUS NPEIITPUHUMAEMbIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJIMYUE Pa3BUTOIO HKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKOH KyJIbTYpbI, OIBITA
JeSITEIbHOCTH  SKOJIOTMYECKOM  HAlpaBlIEHHOCTH, YMEHHsS pPYKOBOJCTBOBAaTbCSI HMMHU B
IIO3HABATEJIbHONW, KOMMYHUKATHUBHOM M COLMAJIbHOM IPAaKTHKE, NOTOBHOCTU K YYacTHIO B
IPAaKTUYECKOH 1eATEIbHOCTH SKOJIOTNYECKON HAIlPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

Cc(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSL HayKd M OOIIECTBEHHOM IpPAaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYyJIbTYp,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOET'0 MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPLIECHCTBOBAHUE S3bIKOBOI M UNTATENILCKON KYJIbTYpPbI KaK CPEACTBA B3aUMOIEUCTBUS
MEXTY JIFOJIbMHU U [TO3HAHUS MUPA;

NOHMMaHUE creuupuKu OUOJIOTMM KaK HAayKHM, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTABICHUs 00 OKpY’KaloIieM
MUpE Kak O €IMHCTBE MpHUPOAbI, 4YeloBeKa M OO0IlecTBa, B IO3HAHUM IPUPOIHBIX
3aKOHOMEPHOCTEN M pellieHUH IPOoOIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOEeXKAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJII COBPEMEHHOM LMBWIM3ALMU: O0ECIIeUeHUs
HOBOI'O YPOBHS Pa3BUTHUsI MEIMILIMHBI, CO3JaHHE NEPCHEKTHBHBIX OMOTEXHOJIOIUH, CIIOCOOHBIX
pemarh pecypcHble NpobdeMbl pa3BUTUS YEJIOBEUECTBA, IIOUCKA MyTeH BbIXOJAa U3 II100aIbHBIX
9KOJIOTUYECKUX Mpo0seM U obecrieueHus nepexoaa K ycTOMuMBOMY pa3BUTHUIO, PALIMOHATIBHOMY
MCIIOJIb30BAHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKHX 3HAHUH B IESAX MOBBIMICHUS oOIIen
KyJbTYpbl, €CTECTBEHHO-HAy4YHON TIpPaMOTHOCTH, KaK COCTaBHOM YacTH (YHKIIMOHAIbHON
IpPaMOTHOCTH O0ydJaronmxcs, popMupyemMoit pu U3y4yeHuu OUoJIOTUH;

NOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIONb3yEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IOJyyaeMble 3HAHUS I aHalW3a M OObBSACHEHHs SBJICHUHN
OKpYXAaloIIero MUpa M MPOUCXOJAMIMX B HEM H3MEHEHUH, yMEHHE JelaTh O0OOCHOBAHHbBIE
3aKJIIOYEHHUsT Ha OCHOBE HAy4HbIX (DAaKTOB M MMEIOUIMXCS JaHHBIX C LENbI0 TOJIy4YEeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BAaTh OMOJIOTMYECKUE 3HAHUS JUISl peIIeHUs
po0JieM B peasbHBIX )KU3HEHHBIX CUTYyalHsIX;

OCO3HAHHE IICHHOCTH HAay4HOH NEATENbHOCTH, TOTOBHOCTH OCYIIECTBIATh MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh HHANBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJyYE€HUIO HOBBIX 3HAaHUN 1O OHOJOTMU B COOTBETCTBHUU C >KU3HEHHBIMU
NOTPeOHOCTAMH.

METANPEJMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yibTaThl OCBOECHHUS yueOHOro mpeamera «buonorusy BKIIOYAIOT:
3HaYyuMble g (OPMHUPOBAHUS MHPOBO33PEHHUS OOYYAIOUIMXCA  MEXKIUCHUIUIMHAPHBIE
(MeXmpeMeTHbIE) 00LIeHayYHbIe TOHATHS, OTPAXKAIOIIHNE [EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(uKy METO/I0B MMO3HAHUs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHHE, TpOIlecC, CHCTeMa, HAayuHBId (DaKT, NMPUHLMKI, TUIOTE3a, 3aKOHOMEPHOCThH, 3aKOH,
TEOpHsl, UCCIe0BaHue, HAOIIOJEHUE, U3MEPEHUE, HKCIEPUMEHT U JPYIUX), YHUBEPCAJIbHbIC
yueOHble NeiicTBUs (TO3HABaTeNbHbIE, KOMMYHHKATUBHBIC, PETYJIATUBHBIE), 00eCIEUnBaIOINe



(dopmupoBaHue (PyHKIIMOHAIBHOW I'PAMOTHOCTH M COLMAIBHOM KOMIIETEHLMH OOYy4aroIluxcs,
CIIOCOOHOCTh o0yyaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMsS W YHHUBEpCaJlbHble Yy4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHOM IIPAKTHKE.

MeranpeameTHble pe3yJabTaThl OCBOCHMs INPOrpaMMbl CpeJHero obmero oOpa3oBaHUs
JIOJIKHBI OTPAXKATh:

OBJiaileHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH I103HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBbIe JOrHYeCKHE TeHCTBUS:

CaMOCTOATENIbHO (OPMYJIMPOBATh M aKTyalU3UpOBaTh IpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJIb30BaTh IIPU OCBOCHUU 3HAaHUM NPUEMBI JIOTMYECKOTO MBIIUICHHUS (aHanIu3a,
CHHTE3a, CpaBHEHHMA, KIACCU(PHUKAIMM, OOOOIIEHHs), PACKPHIBATh CMBICHT OHOJIOIMYECKHX
HOHATHUH (BBIIENIATh UX XapaKTEPHbIC IPU3HAKH, YCTAHABJINBATh CBSI3U C APYTUMHU ITOHITUSAMH);

ONpEeAeNATh LEIH JEATEIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUU HX JOCTHXKEHUS,
COOTHOCHTD PE3YJbTaThl AEATEIBHOCTHU C IOCTABICHHBIMU LEJISIMU;

UCTIOJIB30BaTh OMOJIOTHUECKUE MOHATUSA s OOBsSCHeHHS (AKTOB W SIBICHUH KHUBON
HOPUPOIbI;

CTPOUTH JIOTUYECKUE PpaCCyKICHUS (MHIYKTUBHBIC, JACIyKTUBHBIE, IO aHAJOTHH),
BBISIBJIATh 3aKOHOMEPHOCTH W NPOTUBOPEUHUS B pacCMaTpUBAEMbIX SIBICHMSX, (hOPMYIUPOBAThH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUIsl MPEJCTABICHHs CYLIECTBEHHBIX CBA3€H U
OTHOIICHWIA B M3y4YaeMbIX OHMOJIOTHYECKHX OOBEKTaX, a TAaKXKe MPOTUBOPEYHMH Pa3HOrO poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH(MOPMALIMOHHBIX HCTOUHUKAX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHAIM3a UMEIOIINXCS MaTEPUATbHBIX
U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJITATOB LEINSIM,
OLICHMBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJAMHUPOBATh M BBIIOJHATH pabdOTy B YCIOBUSX peajlbHOro, BUPTYaJIbHOIO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEA0BATEIBCKHIE AeHCTBHUS:

BJIQ/IETh HAaBBIKAMM y4€OHO-MCCIIEIOBATEIbCKON U MPOEKTHOW AESITEIbHOCTH, HaBbIKAMU
paspernieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY IOUCKY METOOB
pelIeHNs IPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IMO3HAHUS;

MCIIOJIb30BaTh Pa3JIM4YHbIE BBl JACATEIBHOCTH II0 IOJYYEHHIO HOBOTO 3HAHHA, €ro
MHTEPIIpETAllUY, PEoOpa30BaHUI0 U MPUMEHEHHUIO B YYEOHBIX CHUTYyalUsiX, B TOM YHUCIE NPU
CO3JIaHUH YUEOHBIX U COIIMATIBHBIX POEKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTUEHN, KITFOUEBBIMU
HOHATUSMH U METOAAMU;

CTaBUTh W (OPMYITUPOBATH COOCTBEHHBIE 3aJa4d B 00pa30BATEIbHOW MAESITEIBHOCTH M
KU3HEHHBIX CUTYallHsX;

BBISIBJISITH NPUYMHHO-CIICJCTBEHHbIE CBSI3M W aKTyaJlM3UpOBaTh 3aJady, BbBIABUTATh
TUIOTE3y €€ peUleHMs,, HaxOOuThb AapryMEHThl Ui J0Ka3aTelbCTBA CBOMX YTBEPKACHUM,
3aJaBaTh NapaMeTpbl U KPUTEPUH PEIICHHUS;

aHAJTM3UPOBATh IMOJyYEHHbIE B XOJAE pELICHHs 3aJauyd pe3yJIbTaTbl, KPUTHUECKH
OILICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBHUSX;

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IEJICHAIIPABIICHHBIM MOUCK MEpeHoca CPeACTB M CIIOCOOOB JIEHCTBUS B
poeCCUOHATIBHYIO CPELY;

yMETh NEPEHOCUTh 3HAHMWA B IIO3HABATEIbHYI0 M  IPAKTHYECKYl0  00JacTu
KU3HEJEATEIHOCTH;



YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE HWJEH, NpPEIJIaraTh OPUTHHAIbHBIC TOAXOIbl M PELICHUS, CTaBUTh
npoOJIeMbl U 33Ja4u, TOMyCKaroIINe allbTEpHATUBHbIE PELLICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBAThCSI B PA3IMUYHBIX MCTOYHUKAX HMH(pOpMaluM (TEKCTe ydeOHOro mnocoodus,
HAYYHO-TIONYJISIPHOW JIUTEpaType, OMOIOTHYECKUX CIOBApSIX M CIPABOYHHKAX, KOMITbIOTEPHBIX
0a3ax [naHHbIX, B VIHTepHeTe), aHAIU3UPOBaThb HH(MOPMALMIO pa3lIUYHBIX BHJIOB U (opM
IIPEJICTaBIEHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

(GopMyIMpOoBaTh 3ampOChl M INPUMEHATh Pa3IMYHBIE METOJAbI NPH IOMCKE U OTOOpe
Ounonoruveckoi nHGOpMaIuu, HeOOXOIUMOH JIJIsl BBITIOJIHCHUS YIeOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOIHH,
COBEPLIEHCTBOBATH KYJIbTYPY aKTUBHOI'O CIOJIb30BaHUS Pa3INYHbIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMAJIbHYIO (OpMY IHPEACTaBICHUS OHOJIOTHYECKON
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOJIHIIBI, PUCYHKH U APYTOE);

UCIOJIb30BaTh HAy4HBIH S3bIK B KauecTBE CpeACTBa INpH paboTe ¢ OHOIOrHYEecKOMH
uH(popMaLel: MPUMEHATh XUMUYECKUE, (PU3NYECKUE U MaTeMaTHYeCKUE 3HAKU U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIOJIb30BaTh U MpeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJAJeTh HABbIKAMU PpACIO3HABAaHUS M 3alIMThl UHGpOpMaLMU, HH(OPMAIIMOHHON
0€30MacHOCTH JINYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBHSIMU:

1) obuenne:

OCYILECTBIIATh KOMMYHHMKAIIMM BO BCeX cepax *KU3HHM, aKTUBHO y4yacTBOBATh B JIMAJIOre
WIM JUCKYCCUM IO CYIIECTBY 0OCykJaeMoil TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI, BbICKA3bIBaTh
CYX/IEHUS OTHOCHUTEJIBHO BBINIOJHEHUs IIpeJylaraéMo 3ajadyd, Y4WUThIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI JAPYTUX YUaCTHUKOB JHAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJibHBbIE CpeJICTBA OOLIEHMs, MOHUMATh 3HAUYEHHE COLMAIbHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHUSI KOH(QIIMKTHBIX CHTYallli, YMETh CMATYATh KOHPIUKTHI U
BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIOCOOaMU OOIIEHHS M B3aUMOJEHCTBUS, IMOHMMAaTh HaMEpEHUS
JpYTUX JIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIIMpPOBATh CBOU BO3PAXKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHHS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs JIeSITEIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYLIECTBA KOMaHAHON W MHAUBUAYaJIbHOW pabOThI IpU
peleHn OMONIOTnYecKol npobsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
dbopM B3aMMOEHCTBYS PHU pelIeHUH y4eOHOM 3a/1auH;

BBIOMpPATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUH € y4y€TOM OOLIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4ieHa KOJUIEKTHBA,

OPUHUMATh eI COBMECTHOW JEATENbHOCTH, OPraHU30BbIBATh W KOOPJMHHUPOBATH
JIEUCTBUS MO €€ TOCTUKEHMIO: COCTAaBIATH IUIAH JEHCTBUH, pACIpPENENATh POIU C y4ETOM
MHEHHUH yYaCTHUKOB, 00CY>KAaTh Pe3yIbTaThl COBMECTHOI paboThl;

OILICHMBATh KayeCTBO CBOETO BKJIaJa U KaXJ0ro Y4acTHHKAa KOMaHJbl B OOLIUI pe3ysbTar
10 pa3paboOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HAEU C MO3UIUU HOBU3HBI, OPUTHMHAIBHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

OCYUIECTBIISITh TMO3UTUBHOE CTPATETHYECKOE IOBEIEHHWE B PA3JIUYHBIX CHUTyalusX,
IPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBJiaieHHe YHUBEPCAJIbLHBIMH PeryIsTHBHBIMH JeHCTBHSIMU:

1) camoopranu3amnus:



UCMOJIb30BaTh OMOJOrMYECKHE 3HAHUS [UI BBIABICHHMA NpoOJIEM M HUX pELICHHUS B
KU3HEHHBIX U YUEOHBIX CUTYAIHIX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JEHUCTBUSX M IOCTYIIKax II0 OTHOLICHHUIO K >KMBOM IIPUPOAE, CBOEMY 3JOPOBBIO U 310POBBIO
OKpPYXKaroUIMX;

CaMOCTOSITENIFHO OCYIIECTBIIATh TO3HABATENBHYIO JESITEIbHOCTD, BBIABIATH MPOOIIEMBI,
CTaBUTh U (OPMYJIHPOBaTh COOCTBEHHBIE 3aJa4d B O0Opa30BATENbHOM JESATEIBHOCTH U
JKU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENILHO COCTABJIATH IUIAaH PeLIeHUs MpoOIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOUTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANIOYTCHUN;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTb 3a PELLCHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO M TPOSIBIICHUIO IIMPOKOM 3pYIUIMH B Pa3HBIX 00JaCTAX
3HaHUM, TOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pe(IIEKCHN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUN
U MBICJIUTEJIbHBIX IIPOLIECCOB, UX PE3yJIbTaTOB U OCHOBAHHM, HCIOIb30BATh MPUEMBI pedIIeKCUu
JUTSL OLIGHKY CUTYAallld, BHIOOPA BEPHOTO PEILICHHS,;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IIPU aHAJIU3€ PE3YyJIbTaTOB ACSATEIbHOCTH;

3) npunsiTHE CeOs M APYIHX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [IPU aHAIU3€ PE3YJIbTATOB AEATEIBHOCTH;

IIPU3HABaTh CBOE MPAaBO U MPaBO APYTUX Ha OMIMOKHY;

pa3BUBaTh CIOCOOHOCTh TOHUMATh MUP C MO3ULMU APYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATbBI

[TpenmeTHbIe pe3ynbTaThl ocBoeHus mporpammbl COO mo 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue g yueOHoro npeamera «buonorusy HaydHble 3HaHUSA, YMEHUS U
CrocoObl JEHCTBHII 1O OCBOCHHMIO, HHTEpIpPETallid W MpeoO0pa3OoBaHUIO 3HAHUM, BUIBI
ACATCIIBHOCTH 110 MOJYYCHHIO HOBOI'O 3HAHUA W NPHUMCHCHHIO 3HAaHUU B Pa3IMIHBIX y‘-IC6HI>IX
CUTyallusAX, a TakKe B peaTbHBIX >KU3HEHHBIX CUTYyallMsX, CBSA3aHHBIX C Owuojorueil. B
porpaMMme NpeaMETHbIE Pe3yIIbTaThl IPEACTABIEHBI 110 TOAAM 00yYEeHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS yueOHOro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTpaXXaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECT€ U POJM OUOJIIOTUM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMHpPOBAHHH COBPEMEHHOIl €CTECTBEHHO-HAyYHOI KapTHUHBI MUpa U
HAYyYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUUCKHUX U 3apYOSKHBIX YUEHBIX-OUOIOTOB B pa3BUTHE
6I/IOJ'IOFI/II/I, q)YHKHHOHaﬂBHOﬁ TPaMOTHOCTH Y€JIOBCKA AJIA PCIICHUA )XU3HCHHBIX 3a/1a4,

YMEHHE PacKpbIBaTh COJEpKaHUE OMOJOTUYECKMX TEPMHUHOB U TIOHATHMN: KHU3HB, KJIETKA,
opranu3M, Mera0osm3M (OOMEH BEHIECTB M TPEBpallleHHe JSHEPTHH), TOMEeoCTa3
(camoperynsiiusi), YpOBHEBas  OpTraHU3alMs JKUBBIX  CHUCTEM, CaMOBOCIPOMU3BEICHUE
(penpoayKIius), HacJIeCTBEHHOCTh, K3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHHE H3JaraTh OMOJOTHYECKHEe TEOpHH (KJIETOYHAs, XPOMOCOMHAas, MyTallMOHHas,
IEHTpaJbHAs JIOTMa MOJIEKYJsipHOUW Owosyorun), 3akoHbel (I'. Mennens, T. Moprana, H. N.



BaBuoBa) u yueHus (0 eHTpax MHOTrooOpasus U MPOUCXOXKIACHUS KyIbTypHbIX pactenuid H. 1.
BaswiioBa), onpenenars rpaHulibl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BIa/IeTh METOJaMH HAay4YHOT'O MO3HaHUS B OMOJIOTHMHU: HAOJIIOJCHHE U ONMMCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alys M MPOBEACHHE OHOJOTHYECKOTO
9KCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTU MEXKIY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJyUYEHHBIX DPE3yJIbTAaTOB, HCIIOJIBb30BAaHHBIX HAYYHBIX MOHSATHM,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3yIbTaTOB;

YMEHHME BBIIEIATH CYLIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U 3YKapHOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOEHHOCTH IPOIECCOB: OOMEHA BELIECTB U
NPEBpAIlCHUsT SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M HHEPreTHUecKOoro oOMeHa,
XEMOCUHTE3a, MUTO3a, Mel03a, OILIOIOTBOPEHHS, PA3MHOKEHUS, WHAMBUAYAIbHOTO Pa3BUTHUS
opraHusma (OHTOTEHE3);

yMEHHE MPUMEHAThH MOJTY4YCHHbIC 3HAHUA N7 O0BSCHEHUS OMOJOTUYECKUX MPOIECCOB U
ABJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LEJIbI0 O0eCieueHus
0€30MacHOCTH CBOETO 3JI0POBbS U 37I0POBBSl OKPYXKAIOIIUX JFOJIEH, COONIIOIEHUS HOPM
rPaMOTHOI'O TOBEACHHUSI B OKpYyXKalolled MNPUPOAHON cpele, NOHMMaHHE HeoOXOIUMOCTU
WCIOJIb30BaHUsl JOCTHKCHUM COBPEMEHHON OMONOrMM U OMOTEXHOJOTHH JJs PalrOHAIBHOTO
IPUPOIONOIB30BAHUS;

YMEHHE pellaTh »JIEMEHTapHble TEeHEeTHYECKHe 3a/Jadyl Ha MOHO- U JIUTHOPUAHOE
CKpEeIIMBaHKe, CIEIUICHHOE HACJIE0BAaHHE, COCTABIATH CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUTSL TIpEe/ICKa3aHus Hacle0OBaHUS TPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JJAOOpPATOpHbIE U IpPAKTHUECKHE paboThl, cOOII0aTh MpaBuUia HpU
paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OLIEHMBATh W HHTEPIPETHUPOBATh HMH(OpPMALMIO OHOJIOTrHYECKOIro
COJIepKaHusl, BKIIIOYAIOIIYIO TICEBIAOHAYUYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpENCTBa
MaccoBOM MH(}OpMaLUY, HAyYHO-TIONMYJIIPHbIE MaTepUabl), ITUUECKHUE aCIEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE ITMCBMEHHBIE M YCTHBIE COOOILIeHUs, 0000mas
Ouonornyeckyro HHGOPMALMI0O M3 HECKOJbKMX HCTOYHHKOB, TIPaMOTHO HCHOJb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.

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

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe U POJM OHOJOTHMM B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MHpa U
HaYYHOT'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouonoruu, pyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl pELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKPBIBATh CO/ICpKAHNE OMOTOTUYECKUX TEPMUHOB U MOHSATHI: BUJ, TIOMYJISIIHS,
reHooH, SBONIONMS, JBWXKYIIUME CHIbl ((HaKTOpbl) H3BOJIOLUHU, MPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJI000pa30OBaHHE, SKOJOTUYECKHE (PAKTOPHI, DKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEYIICHTHI, IIEMH MUTAaHUs, YKOJIOTHIYECKas MupaMuia, OnoreorneHos, ouocdepa;

yMEHHE Wu3iaratb Ouonorndeckue Teopuu (dBomonMoHHas Teopus Y. JlapBuHa,
CHHTETHUYECKAasi TEOPHS DBOJIOINN ), 3aKOHBI M 3aKOHOMEPHOCTH (3aposiiieBoro cxoactsa K. M.
bapa, uepenoBanus riaBHbIX HampaBiaeHu u myTteil »Bomrounu A. H. CeseproBa, ydeHHs O
ouocdepe B. 1. BepHaackoro), onpeaensaTh rpaHUIbl KX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJEHHWE U ONMHCAHUE
KHUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUN, OpraHu3alus M MPOBEIEHUE OHOJIOTHYECKOro
DKCIIEPUMEHTA, BBIIBM)KEHUE TMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIELYyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYYEHHBIX pe3yJbTaToOB, HCIIOJIb30BAHHBIX HAYUYHBIX MOHATHUH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU IIOJyUYEHHBIX PE3yJIbTATOB;

YMEHHE BbIIETAThH CYIIECTBEHHbIE TPU3HAKU CTPOCHUSI OMOJOTHYECKHX O0BEKTOB: BUJIOB,
HOMYJISAUN, TNPOAYLEHTOB, KOHCYMEHTOB, pEIYIEHTOB, OHOTCOIEHO30B U HKOCUCTEM,



OCOOCHHOCTH  NPOIECCOB:  HACIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BU000pa30BaHus, NMPUCIIOCOOIEHHOCTH OPraHU3MOB, JCUCTBHUS KOJOTMYECKHX (DaKTOPOB Ha
OpraHU3MBI, IIEPEHOCA BEIIECTB U MOTOKA YHEPIHH B 3KOCHCTEMaX, AHTPOIIOI€HHBIX U3MEHEHUI
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOTCOXMMHUYECKHX LHUKIOB B
ouocdepe;

YMEHHE NMPUMEHATH MOJTy4YeHHbIC 3HAHUS Ui OOBSCHEHUs OMOJOTMYECKHX MPOIECCOB U
SIBIICHUH, 1151 IPUHATUS MIPAKTUUYECKUX PELICHUI B TOBCETHEBHOM KU3HHU C LENIbIO O0ecTieueHust
0€30MaCHOCTH CBOErO 3JI0pPOBbS M 3J0POBbSl OKPY)KAIOIIMX JIIOJEH, COOJIIOIEHUS HOpPM
rPaMOTHOTO TMOBEACHHUS B OKpYy)KaloIIed MNPUPOAHON cpelae, NOHMMaHHE HeO0OXOIUMOCTU
UCTIOJIb30BaHUS JOCTHKEHHH COBPEMEHHOM ouonorun Uit panroHaIHLHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pelIaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a/laud, COCTABIISATH CXEMBbl IepeHoca
BEIIECTB U SHEPTUH B 3KOcUCcTeMax (1IeTH MUTaHUs);

YMEHHE BBINOJIHATH JIAOOPATOPHBIE M TPAKTHYECKHE Pa0OTHI, COONIONATh MpaBHiia TPU
paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHUYECKH OIICHWBATh M WHTEPHPETHPOBATH HH(DOPMAIUIO OHOIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHUS M3 Pa3jIMYHBIX HMCTOYHUKOB (CpencTBa
MaccoBOi WH(pOpPMANWK, HAYYHO-TIOMYJISIPHBIE MaTepUallbl), pPacCMaTpPUBATh TJI0OAIBHBIC
9KOJIOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH, (DOPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
TIO3HIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHUCHBMEHHBIE U YCTHBIE COOOIICHUs, 00001as
Onosornyeckyr0o HHQPOPMAHMI0O W3 HECKOJIBKMX HCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoauuecTBo 4acoB

Ne i/ HaunmeHnoBaHue pa3aesioB U TeM NPOrpaMMbl Beero KOHTpOJIbHbIE IpaKTHYecKHe (?g::;)[:::;;fﬂ(gg%gg;;ég
padoThI padoThI
. buoxorys Kax Hayxa 2 05 ﬁtptlgzl/(r);.eelfjet%i?rﬁl7f410292
2 JKuBBIe cHCTEMBI M UX OpTaHU3aII 1 bubmorexa LHOK
https://m.edsoo.ru/7f41c292
3 XUMHUYECKHUI COCTaB U CTPOCHHE KIETKU 8 1 bubmotexa OK
https://m.edsoo.ru/7f41c292
bubnuoreka [TOK
4 HKusHeNeATEILHOCTS KICTKH 6 https://m.edsc&g.ru/?f410292
5 Pa3smHOXkeHNE U HHANBUAYAIBHOE Pa3BUTHE 5 1 bubanoreka [JOK
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacrencTBeHHOCTD ¥ MI3MEHYUBOCTH OPTAaHH3MOB 8 15 BH6H_HOT6Ka 0K
https://m.edsoo.ru/7f41c292
7 Cenexiust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH 3 ﬁgg:jﬁiﬁg&?ﬁn 416292
8 PesepBHOe Bpemst 1 BH6H_H0TeKa LIOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJJMYECTBO YACOB I10 ITPOTPAMME 34 0 4
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11 KIIACC

KoauuecTBo yacoB

JuiekTpoHHbIE (1U(pOBHIE)

Ne o/ HaumeHoBaHUe pa3/iesioB U TeM MPOrPaMMBbI KonTpoabHbIe IpakTHyecKue
Bceero o0pa3oBaTeIbHbIE pecypchl
padoThI padoThI
DBOIIOLUOHHAs OHOJIOrUs 9 1 bubmorexa IOK
https://m.edsoo.ru/7f41cc74
BosHuKHOBEHNUE U pa3BUTHE KU3HU Ha 3eMIIe 9 0.5 Bubamorexa LIOK
https://m.edsoo.ru/7f41cc74
OpraHu3Mbl ¥ OKpY>Karolias cpeaa 5 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41cc74
Coo0111ecTBa M HKOJIOTHYECKUE CHCTEMBI 9 buGmorexa [OK
https://m.edsoo.ru/7f41cc74
PesepBHOE Bpems 2 bubsmorexa HOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

KoauuecTBo yacoB

Ne Tema vpoka K Hdara JJIeKTPOHHBIE NU(POBLIE
n/n yp Bcero OHTPOJILHBIC Hpaxriyeckue H3YyYeHMsI odpa3oBaTelbHbIE pecypchl
padoThI padoThI
Bubnmoreka IIOK
1 Buosnorus B cucreme HayK 1 https://m.edso0.ru/863e6122
https://m.eds00.ru/863e632a
MeTomp! MO3HAHUSA YKUBOH IPHPOIHL.

2 [pakTrdeckas padora Ne 1 «Mcnonp3oBanue 1 05 Bubmmorexa [IOK
Pa3IUYHBIX METOOB MIPH H3Yy4YCHHU ' https://m.edsoo.ru/863e6122
OHMOJIOTMYECKUX OOBEKTOBY

3 Buonoruueckue cucteMpl, IPOLECCH U UX 1 Bubmmorexa [IOK
H3yYCHHE https://m.edso0.ru/863e6564

4 XUMUYECKUH COCTaB KJICTKU. Boaa u 1 bubanoreka [JOK
MHUHEpaIbHBIE COJIN https://m.edso0.ru/863e674e

butnuoreka IJOK

5 Benxu. CoctaB u cTpoeHHE OETIKOB 1 https://m.eds00.ru/863e6b72
depMeHThl — OHOJIOTHYECKHE KaTaIU3aTOPHI.

6 JlabopatopHnas padota Ne 1 «M3yueHue 1 05 bubnunoreka [JOK
KaTATUTHYECKOW aKTHBHOCTH (pepMEeHTOB (Ha ' https://m.edso0.ru/863e6b72
NpUMepe aMMIa3bl WK KaTaJla3bl)»

Bubnuoreka IJOK
! YreBoas. JIHmHAs ! https://m.eds00.ru/863e6870
Bubnnoreka IJOK

8 HyxnennoBbie kuciaotel. ATO 1 https://m.eds00.ru/863e6d5¢

9 Hcropus u METOABI U3YUEHUS KIIETKH. 1 Bubmmorexa IIOK
Knerounas reopus https://m.edsoo.ru/863e6e88

10 KireTka xak nieoctHas >kuBasi CHCTEMa 1
CrpoeHye 3yKapHOTHIECKOH KIETKH.

Jlaboparopras padota Ne 2 «3ydenue bubnmoreka [JOK

11 CTPOCHHS KJICTOK PACTCHHI, JKHUBOTHBIX, TPUOOB 1 0.5 https://m.edsoo.ru/863e6ff0
1 GaKTepHil MO MUKPOCKOIIOM Ha TOTOBBIX https://m.edsoo.ru/863e716¢c
MHKpOIIpenaparax 1 uX OnuCaHHue»

Bubmmoreka IJOK
12 OOMeH BelecTB Uik MeTaboIu3M 1 https://m.eds00.ru/863e766¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
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https://m.edsoo.ru/863e766c

Bubnmoreka IIOK

13 PotocunTes. XemocHHTe3 https://m.eds00.ru/863e7c98
. Bbubnuotexa IJOK
14 Ouepremieckuii odmen https://m.edsoo.ru/863e7aae
JKW3HEeHHBIH MUK KJIETKH. [leNeHne KIIeTKH.
15 Muro3. JIaboparophast padora Ne 3 05 Bubnmoreka [IOK
«HabmroneHne MuTO3a B KIIETKaX KOHYHKA ' https://m.edsoo.ru/863e7dc4
KOpeIlIKa JyKa Ha TOTOBBIX MUKpOIIpenaparaxy
16 Buocunres Oenka. Peakuys maTpuaHoro Bubnmoreka [IOK
CHHTE3a https://m.eds00.ru/863e796e
Bubnmoreka IIOK
17 Tpancss — duocunres Gera https://m.edsoo.ru/863e796e
18 Hexknerodnsie ¢popMBI )KH3HU — BHPYCHI bubmorexa LIOK
P 124 https://m.eds00.ru/863e7540
Bbubanoreka [JOK
19 DopMbI Pa3MHOKEHHS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. Bbubnuotexa IJOK
20 Meiios https://m.edsoo.ru/863e7f4a
O6pazoBaHue 1 pa3BUTHE MOJOBBIX KIETOK.
21 OmnoorBopenue. JlaboparopHast pabora Ne 4 05 bubmmorexa IIOK
«WI3ydeHne CTPOCHUsI TIOJIOBBIX KIICTOK Ha ' https://m.edso0.ru/863e81b6
TOTOBBIX MHKPOIpEnaparax»
22 WunuBuyansHoe pa3BUTHE OPTaHU3MOB bubmmorexa LIOK
FMBHILY P p https://m.eds00.ru/863e8436
23 I'eneTnka — Hayka 0 HacJE€ICTBEHHOCTH U Bubnuoreka IIOK
W3MEHYHUBOCTH https://m.edsoo.ru/863e86f2
24 3aKOHOMEPHOCTH HACJIEIOBAHUS IIPU3HAKOB. bubmmorexa IIOK
MoHOTHOPHIHOE CKPEIIHBAHUE https://m.edso0.ru/863e8878
o5 JurubpunHoe cKkpenmBanue. 3aKoH Bubmmorexa IIOK
HE3aBMCHMOTO HACIICOBAHMS TIPU3HAKOB https://m.edsoo.ru/863e89a4
CrernieHHOe HacleJOBaHHE TPU3HAKOB.
26 pesmrires momornGpunoro n aumGproro 05 BuGmorexa LIOK
https://m.eds00.ru/863e8c60
CKpEIIMBaHUs Y 1p030(HUIIbl Ha TOTOBBIX
MHKpOIIpenaparax
27 I'eneruxa nona. HacnenoBanue npu3HaKoB, Bubnmoreka IIOK

CICIIJICHHBIX C ITOJIOM

https://m.eds00.ru/863e8c60



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
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https://m.edsoo.ru/863e81b6
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N3menunBocts. HenaciaencrsenHas
n3MeHunBoCTh. JlabopaTopras paborta Ne 6.

. Bubnmoreka IIOK
28 Nzydenne MonnpuKaoHHOH H3MEHIHBOCTH, 1 0.5 https://m.edso0.ru/863e8efe
MOCTPOCHNE BAPUAIIMOHHOTO psiia
BapHUaIllMOHHON KPUBOID)
| Deremmmamcmory Ibcomopen | os B 10K
p c YTl y JIp ' https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHKpOTIpEIapaTax»
Bubnmoreka IIOK
30 T'eneruia uenosexa 1 https://m.eds00.ru/863e8d78
PesepBHelii ypok. O6001ICHHE IO TEME
31 «HacaencTBeHHOCTh H H3MEHUYHBOCTD 1
OpPTaHU3MOBY
bubanoreka [JOK
32 Cenexius Kax nayka u npouece ! https://m.edso0.ru/863e9214
33 Mertonbl U JOCTUXKEHUSI CETEKLUU PACTEHUHN U 1 Bubnmoreka IIOK
SKABOTHBIX https://m.edso0.ru/863e9214
34 BuorexHnomorus kak orpacib IPOU3BOICTBA 1 Bubmotexa ITOK
P P A https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 4



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
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11 KIIACC

KoanyecTBo yacoB

Ne Tema vpoka K Hdara JJIeKTPOHHBIE NU(POBLIE
n/n yp Bcero OHTPOILHEBIE HpaxTirsecxue H3y4YeHHs o0pa3oBaTebHBIE PECYPChI
padoThI padoThI
1 DBOJIIOIUS U METOJIBI €€ U3yUYEHUS 1 bubamorexa LIOK
1 A y https://m.edsoo.ru/863ea20e
2 HcTopus pa3BUTHS TpeACTaBICHUH 00 1 Bbubmmorexa [IOK
IBOJIOLUH https://m.edso0.ru/863e9570
Bubnmoreka IIOK
3 Mukpossoumors ! https://m.edsoo.ru/863e9cle
[Momynsiust Kak 3JeMeHTapHas eMHUIA BHIA U
4 sBostoiun. JlaboparopHast padota Ne 1 1 05 Bubnuorexa IIOK
«CpaBHeHHE BUIOB 0 MOP(OIOTHUECKOMY ' https://m.edsoo.ru/863e99c6
KPUTECPHUIOY
5 JBrxy1ue cuitbl (3JIeMEHTapHbIE (PaKTOPbI) 1 bubnuoreka [IOK
IBOJIFOIIUH https://m.edsoo.ru/863e9da4
. bu6morexa LIOK
6 EctecTBenHsIH 0T60D 1 ero HOpMEI 1 https://m.eds00.ru/863e9ed0
Pe3ynbraThl 3BONIONNN: IPUCTIOCOOICHHOCTD
OpPTraHU3MOB U BUIO00OpA30BaHME.
Bubnnoreka IJOK
7 JlabopatopHas pabota Ne 2 «Ormcalfne 1 0.5 https://m.edso0.ru/863egfde
MPUCTIOCOOIEHHOCTH OpraHn3Ma u eé
OTHOCHUTEJILHOT'O XapaKTepay
8 Harmpasnenus v myTH MaKpO3BOIIOIUH 1 buGamorexa LIOK
P Y P B https://m.edsoo.ru/863e9cle
9 HeoOpaTuMoCTh SBOIIOIIH 1
10 HWcropus xu3HE Ha 3emiie B METOABI €€ 1
H3yYCHHS
bubmmoreka IJOK
11 I'umoTe3bl MPOUCXOXKACHUS )KU3HH Ha 3eMIie 1 https://m.eds00.ru/863ea5a6
12 PazBuTHe xu3HM Ha 3emiie 1O ApaM U TIEpHoiaM 1 bubimorexa LIOK
p pHoa https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIBl YBOJIOIMN PACTUTEIILHOTO U
»*HUBOTHOTO Mupa. [Ipaktiueckas padora Ne 1 Bubnmoreka IIOK
13 . 1 05 .
«M3yueHne NCKOMIaeMbIX OCTaTKOB pacTeHUH 1 https://m.edsoo.ru/863ea8bc
JKUBOTHBIX B KOJUTEKITHSIX)



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
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Bubnmoreka IIOK

14 CoBpeMeHHas CIcTeMa OPTaHUIECKOTO MHPa 1 https://m.eds00.ru/863ead8e
Bbubanoreka [JOK
15 DBOJTIONINS YeIOBEKa (aHTPOIOTEHE3) 1 https://m.edso0.ru/863eac2c
Bbubanoreka [JOK
16 JBmwxyimue cuitsl (hakTophl) aHTPOIIOreHe3a 1 https://m.edso0.ru/863ead44
17 OCHOBHBIE CTaINH DBOJIIOINH YETOBEKA 1
18 YenoBedeckue packl U MPUPOIHBIC alalTallul 1 Bbubmmorexa [IOK
4eloBeKa https://m.edsoo.ru/863eaea?2
19 PeseprHblii ypok. O6001IeHE IO TeMe 1
«Bo3HUKHOBEHUE U pa3BUTHUE KU3HHU Ha 3eMJIe»
20 OKoJIOTHsI KaK HayKa 1
Bubnmoreka IIOK
21 Cpensr 00UTaHUS M SKOIOTHYECKUE (PaKTOPHI 1 https://m.edsoo.ru/863eafec
Abmotmueckue akropsl. JlabopaTtopHas padora
Ne 3. «Mvop(bonomqemcne 0COOEHHOCTH Bubnmorexa [IOK
22 pacTeHH U3 Pa3HbIX MECT OOUTaHUS. 1 0.5 ]
https://m.edsoo.ru/863eb10e
JlabopatopHas pabota Ne 4. «BrusHue cBeTa Ha
POCT 1 pa3BUTHE YEPEHKOB KOJIEYCa»
Bubnmoreka IIOK
23 brormeckue daxToper ! https://m.eds00.ru/863eb348
DKOJIOTMYECKUE XaPAKTEPUCTUKH MOy JIISIIIUH.
24 IIpaktuueckas pabora Ne 2 «Iloacuér 1 05
TUIOTHOCTH TIOITYJISIIMN pa3HbIX BHJOB '
pacTeHuiD
butnuoreka IIOK
25 Coo0i1ecTBa OpraHu3MOB — OHOIICHO3 1 https://m.eds00.ru/863eb46a
Bbutnuoreka IIOK
26 DKOJIOrMYEeCKUE CUCTEMBI (IKOCHCTEMBI) 1 https://m.eds0o.ru/863eb46a
21 Dronommaceuns mupan, Crofiorsa ) BuSmiorexa LIOK
PaMUBL. https://m.edsoo.ru/863eb5fa
skocucreM. Cykueccust
28 IIpupogHbIE SKOCUCTEMBI 1
29 AHTpOTIOTEHHBIE SKOCUCTEMBI 1
Bubmmoreka IJOK
30 bruocdepa — riobansHast sKOCHCTEMa 3eMIITH 1 https://m.eds0o.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBaHUs OHOChephl 1 Bubmmoreka [IOK



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

https://m.edso00.ru/863ebd16

32 YenoseuecTBO B bnochepe 3emiu 1
33 CocylIecTBOBaHUE MTPUPOJIBI M YSITOBEYCCTBA 1 BH6H_H0TeKa HOK
https://m.edsoo.ru/863ebale
34 PeseprHbIil ypok. O000ImIEHNE TEMBI 1
«Coo01miecTBa 1 IKOJIOTHYECKUE CHCTEMBD»
OBLIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 34 25



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METO/INYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
INPOILIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

* buonorus. O6mas 6uonorus, 10 knacc/ CuBornazos B.U., Araponosa U.b., 3axaposa E.T.,
OO0I1eCTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO «IPODAY»; AKIIMOHEpHOE OOIIECTBO
«M3narenscTBO «IIpocBemenue»

* buosorus, 11 xnacc/ Kamenckuii A.A., Kacniepckas E.K., CuBornazos B.U., Akuuoneproe
obmectBo «M3natenscTBO «IIpocBemnieHue

METOAUYECKHUE MATEPUAJIBI J1JIsA YUUTEJIA
1)https://ypok.pd/ ;

2) http://www.fipi.ru/ ;

3)http://1centsadpsa.pd/ ;

4)https://media.prosv.ru/ .

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1)http://interneturok.ru/ ;

2)http://biomolecula.ru/ ;

3) Poccuiickast 35€KTpOHHas MIKOJIA ;

4) ®okcdopn ;

5) http://biodat.ru/index.htm .






