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MNOSACHUTEJIBHAS 3AITUCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
HOAX0/M0B K (DOPMUPOBAHMIO COJEpKaHUsA ydeOHoro mnpenmera «buojorus» cocTaBuUIM:
koHuentyaigbabie nonoxenns @I'OC COO o B3auMOOOYCIIOBIEHHOCTH LENEH, COIEpyKaHHS,
pe3yabTaToB O0y4yeHHs U TpeOOBAHUN K YPOBHIO HOJArOTOBKH BBIIYCKHUKOB, IOJOXEHHUS 00
O0IMMX LENSIX M MPUHIUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHETrO
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHUs O criennpuke OMOJIOrHH,
e 3HAYCHWU B IMO3HAHMU >KUBOH MPHUPOIBI M OOECIEUCHHH CYIIECTBOBAHMS 4YEIOBEYECKOTO
obmectBa. CorylacCHO Ha3BaHHBIM IOJIOKEHUSIM, OIPEAEICHbl OCHOBHbIE (DYHKIIMU MPOrpaMMBbl
1o OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma no Guosoruu AaéT npeacTaBieHue o LelsaX, 00 oluel crpareruu o0y4yeHus,
BOCIIUTAaHUsI M Pa3BUTUS OOyYarOMMXCS cpeacTBaMu ydyeOHoro mnpenmera «buomorusy,
onpenenser 00sA3aTeIbHOE MPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpy, paclpeleleHue I0
paszenam W TeMaM, PEKOMEHAYEMYIO IOCIEeIOBAaTEIbHOCTh M3YyYCHHS Y4eOHOTO Marepuaia c
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBs3€H, JIOTMKH 00pa30BaTeJIbHOrO IMpolecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaroXCsl.

B nmnporpamme no OHOJOrMM TakKe YUYHUTHIBAIOTCS TpeOOBaHMS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MPEIMETHBIM pe3yibTaTaM oOydeHus B (HOpMUPOBAHHH
OCHOBHBIX BHJIOB y4eOHO-IT03HABATEIbHOMN AEATEIbHOCTU/yUeOHbIX JeHcTBUI 00ydaronmXcs 1o
OCBOEHUIO COJIEpP>KaHUs OMOJIOTNYECKOro 00pa3oBaHUsl.

B nporpamme mo 6uornorum (10—-11 kmaccel, 6a30BbIif YpOBEHb) peaqn30BaH MPHUHIIUII
NPEEMCTBEHHOCTH B HW3yYeHUHM Ouojoruw, Oiarojapss dYeMy B HEH MPOCMAaTpPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHUEHTALMH  JIMYHOCTH, OSKOJIOTUYECKOTO  MBIILICHHS,
OpeICTaBICHUNH O 370pOBOM oO0pa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpYy’Karomien
npupoaHoil cpene. IlosToMy Hapsay c u3ydeHHEM OOLIEOMONIOrMYECKUX TEOpHUM, a TakKke
3HAHUH O CTPOCHUHU KHUBBIX CHUCTEM Pa3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAOLINX B HUX
IPOIIECCOB B TPOTpaMMe 1O OHOJOTHM YJENeHO BHHUMAaHHE HCIOJIB30BAHUIO MOyYEHHBIX
3HAaHUH B OBCEAHEBHOM JKU3HU Ul PeLICHUs MPUKIAJHBIX 3a/1a4, B TOM YUCIIe: MPOPUIAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHWK  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIBTUPOBAHHS,
000CHOBaHMS PKOJOTMUYECKH L€Ieco00pa3HOro MOBEACHUS B OKpPY’Karolled MpUpoaHOH cpene,
aHaM3a BIMSHUS XO3SHUCTBEHHOW JEATETBHOCTH 4YEIIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCUJIEHHE BHUMaHMS K NPUKIAJHOW HAINPaBICHHOCTH Yy4eOHOIo
npeamera «BbHONOTHS MPOIUKTOBAHO HEOOXOIUMOCTHIO 0OeCTIeUeHHs YCIOBHIA ISl PEUICHUS
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYECKOro 00pa3oBaHus, KOTOpas Mperoiaraet
dopmupoBaHrEe y OOYYarOIIUXCs CIIOCOOHOCTH aIaNnTHPOBAThCS K W3MEHEHHSM TUHAMUYHO
Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMsI 3aHMMaeT BaxkHoe MecTo. OHa
oOecrieunBaeT (popMupoBaHue Yy OOyHalOIIMXCsS MPEACTaBICHUH O HAayyHOW KapTHHE MHDA,
pacmmpsieT ¥ 0000IaeT 3HAHUS O )KUBOH MPUPO/IE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3MaET YCIOBHS JJIsA: TO3HAHUS 3aKOHOB >KUBOW MPUPOJBI,
¢dopMupoBanus (yHKIMOHAJIBLHOW TPaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M Oe30omacHOro obpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, [IEGHHOCTHOT'O OTHOIIEHHUS K )KUBOM MPUPOJIE U YETIOBEKY .

Bomemoe 3HaueHWe OWOJIOTHS HMMEET TAaKKe Ui pPEIIeHWs BOCHUTATENBHBIX U
pa3BUBAIOIIMX 33Ja4 CPEeIHEro oouiero ooOpa3oBaHus, couuanu3anuy odyyaromuxcs. M3yuenue
onooruu oOecrieunBaeT YCIIOBHS TSt (bopmupoBaHUs WUHTEJUICKTYaJTbHBIX,
KOMMYHHUKAIIHOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOM KYJBTYphl, CIOCOOCTBYET
MHTETpalui OMOJIOTHYECKUX 3HAHUHM C IMPEICTABICHUSMH M3 JIPYTHX YYeOHBIX MPEIMETOB, B
Y4aCTHOCTH, (PU3HMKH, XUMUHU U Teorpaduu. HazBaHHbIE MON0XKEHUS O MpeIHa3HAYCHUH Y4eOHOTro
npeamera «bHONMOTHS» COCTaBWIIM OCHOBY JUIS OIPENENICHHS IMOIXOAOB K OTOOpY U
CTPYKTYPHUPOBAHUIO €T0 COJIEPKaHMS, IPEACTABICHHOTO B IIpOrpaMMe Mo OHOJIOTHH.



Ot60p conepkanus yaeOHOro npeamera «bromorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
HO3HUIUN KYJIBTYpOCOOOPA3HOTO MOAX0Ja, B COOTBETCTBHH C KOTOPBIM OOYYarOIIUECs JOJIKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUUMbIe ISl (POPMUPOBAHMS OOIIEH KyJIbTYpbI, ONpEAEISIOnne
a/ICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpY’KAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCE/IHEBHOM KH3HU U MPAKTHUECKOU nesTenbHOCTH. Ocob0e MECTO B 3TOM CHUCTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBHl COJIEPIKAaHUs, KOTOpPhIE CIy>)KaT OCHOBOM i  (OpMHUpPOBaHUS
NPEJCTaBICHU O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHUHE MHpa U LEHHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3AIMH OHOJIOTHYECKOT0 00pa30BaHMsL.

CTpyKTypUpOBaHUE COJEpXKaHUS Y4yeOHOro Marepuaiga B IporpamMmme Mo OHOJIOTHUH
OCYIIECTBIICHO ¢ YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUU 00 OTIIMUUTEIHHBIX OCOOCHHOCTSIX
JKUBOM TpUPOJIBI, O €€ ypOBHEBON OpraHu3aly U HBOJIIOLMU. B COOTBETCTBUM C 3THUM B
CTPYKType y4eOHOro npeamera «bHonorusy BBIIEICHBI CISAYIONINE COACPIKATEIbHBIC JTNHUU:
«buonorus kak Hayka. MeToabl Hay4HOro Mmo3HaHUs», «KieTka kak OHOIOrHuYecKas CUCTEMay,
«Opranusm kak Ouosiornyeckas cuctema», «CucrtemMa U MHOroo0pasue OpraHMuecKkoro Mupay,
«OBOIIOLIHS )KUBOM MPUPOABD», « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTHY.

[lenp m3ywenust yuyeOHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJIQJICHUE
00y4JalImMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIIOJIb30BaTh 3TU 3HAHUS JJI TPAMOTHBIX JICWCTBHI B
OTHOIIEHUH OOBEKTOB )KMBOW MPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buomorus» Ha 0a30BOM YpOBHE
o0ecreunBaeTcs pelieHrueM CIeAYIOIUX 3a1ayu:

OCBOCHHE OOYYAIOIIMMHCS CHCTEMbl 3HAHUH O OWOJOTMYECKHX TEOPHUAX, YUYCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, THIOTE3aX, MpaBWJIaX, CIYXKAIIMX OCHOBOW isi (OpMHUpOBaHUS
MPEACTABICHUN O €CTeCTBEHHO-HAYYHOM KapTUHE MHpa, O METOJaxX HAy4YHOro ITO3HAHUS,
CTPOEHUH, MHOTOOOpa3sHMH U OCOOCHHOCTSIX KHMBBIX CHCTEM Pa3HOTO YPOBHsS OpraHU3alluy,
BBIJIAIONTUXCS OTKPBITUSAX U COBPEMEHHBIX HUCCIICIOBAHUSIX B OUOJIOTHH;

dbopMupoBaHrUe y OOYyYaroIIMXCsl MMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX U TBOPYECKHX
CIOCOOHOCTEN B MPOIECCE aHANIW3a JIAHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAYYHBIX B3IJISJIOB,
UJEeN ¥ MOJIX0/I0B K U3YyUEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3alUu;

CTAaHOBJICHHE Yy oOydJarommxcsi oOmeld KyJabTypbl, (YHKIIMOHAJILHOW T'PAaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OIEHUBATH SIBICHUS OKPY>KAIOIIEr0 MUpA KHUBOW MPUPOIBI HA
OCHOBAHUWU 3HAHWM U OMBITA, TTOJYYEHHBIX MTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHUe Yy OOYYarOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYEHHE OHMOIOTHYECKHX
3HAHUW B TMPAKTUYECKON [EATETbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIUHCKHUX
TEXHOJOTHI U arpoOHOTEXHOIOTU;

BOCITUTAHUE YOEXKIEHHOCTH B BO3MOKHOCTH TIO3HAHHUS YEJIOBEKOM >XHBOM MPUPOJIBI,
HE00X0MMOCTH OEpeKHOTO OTHOIICHUS K Hel, COOMIOEHHUS STHUECKUX HOPM MPHU MPOBEICHUU
OMOJOTrMYECKUX UCCIIEJOBAHUI;

OCO3HAaHHE IEHHOCTU OMOJOTUYECKUX 3HAHWM JJISl TIOBBIIICHHUS YPOBHS SKOJOTHYECKON
KYJBTYPHI, 171 HGOPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MpPUMEHEHHE MPUOOPETEHHBIX 3HAHWN U YMEHUN B TOBCEJIHEBHON JXU3HU MM OIEHKH
MOCNEACTBUM CBOEH NeATeNbHOCTH MO OTHOIIEHHIO K OKpY’Karouleil cpene, COOCTBEHHOMY
3JI0pOBbI0, 000CHOBaHHE U COONTIOICHHE Mep MPO(PUITAKTUKH 3a00JIeBaHUN.

B cucreme cpennero obmiero obpazoBanus «buonorus», nzydaemas Ha 6a30BOM YPOBHE,
SBIISIETCS O0SI3aTENBHBIM YYEOHBIM TPEIMETOM, BXOMSIIMM B COCTaB MPEIMETHOW o01acTu
«EcTecTBeHHO-HAYYHBIC TTPEMETHIY.

st nu3ydyenusi Ouonoruu Ha 6a30BOM YPOBHE CpeTHEro o0Iiero oopa3oBaHUsl OTBOIAUTCS
68 vacos: B 10 kinacce — 34 yaca (1 yac B Hezento), B 11 kiacce — 34 vaca (1 yac B Hezneno).



COJAEP)KAHUE OBYYEHUA
10 KJIIACC

Tema 1. buojsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJNOTHM C OOIIECTBEHHBIMU, TEXHUYECKUMH H JIPYTHMHU
€CTECTBEHHBIMH Haykamu, ¢uiocoduei, 3THKOH, 3cTeTUKOM U mpaBoMm. Ponb Ouonoruu B
(bopMHpPOBaHNN COBPEMEHHON HAy4YHOH KapTHHBI Mupa. CucreMa OMOIOTHYECKUX HaAYK.

Mertonbl 03HAHUSA )KUBOW IPUPOABI (HAOIIOAEHUE, SKCIIEPUMEHT, OMCAaHUE, U3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX).

JdemoHcTpanuu:

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

TaGnuupl u cxemsl: «MeTobl MO3HAHUS KUBOW IIPUPOABI».

JlabopaTopHble u IpaKkTHYeCcKHe padoThI:

[Tpaktuyeckas pabora Ne 1. «lcmomnb3oBaHue pas3IMYHBIX METOJOB IPU H3YUEHUHU
OMOJIOrN4eCKNX O0OBEKTOBY.

Tema 2. JKuBble cuCTEMBbI M UX OPraHU3aIUA.

Xusbie cucrembl (OMOCHCTEMBI) Kak IMpeaMeT u3ydeHus Owuonornu. OTiauume >KHUBBIX
CUCTEM OT HEOPTaHUYECKOU TPUPOJBI.

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

JdeMoHcTpanum:

Tabmuubl u cxembl: «OCHOBHBIC TPHU3HAKH IKU3HM», «YPOBHU OpTraHU3aAlMH KHUBOU
IIPUPOJBDY.

O6opynoBanue: moaens Mosiekysbl JTHK.

Tema 3. XuMH4YeCKHUil COCTAB M CTPOEHNE KJIETKH.

XHAMHMYECKMH  COCTaB  KIIETKH. XHAMHMYECKHE  DIIEMEHTHI: MaKpO3JIEMEHTHI,
MUKpO3JIEMEHTHI. Bosia 1 MUHEpaJIbHBIE BEILIECTBA.

@yHKIMM BOJABI M MUHEpPAJIbHBIX BellecTB B KkieTke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 0€IK0B. AMUHOKHUCIIOTEI — MOHOMEpHI OenkoB. HezameHnmblie
U 3aMEHHMMbl€ AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl O€IKOBON
MOJIEKyJbl (TIepBUYHAsl, BTOPUYHAs, TPETHYHAs W YETBEPTUYHASl CTPYKTypa). XUMHUECKHE
cBoiicTBa OenkoB. buonornueckue GpyHKkIMU OEITKOB.

®epMeHThl — Ounosiornyeckue KarainuzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIA LIEHTD,
cyocrpatHas  crenuduuHocth. Kodepmentsl. Butamuubel.  Oriauuust  (epMEeHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aToOpPOB.

VYraeBoabl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30KCcupr003a), AucaxapHibl (caxaposa,
JaKTO3a) W TMoJMcaxapupl (Kpaxmals, TJIMKOTeH, LeJIoo03a). buonornyeckue QyHKunu
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPOGDHOOHBIE
cBoiicTBa. buonornueckue ¢pynkuuu aunuaoB. CpaBHEHUE YTIIIEBOAOB, OEIKOB M JIMIHIOB Kak
HMCTOYHUKOB YHEPIHH.

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

[{uronoruss — Hayka o kiuerke. Kilerounas teopust — mpuMep B3aUMOJECHCTBHS UAECH U
(akTOB B HAYYHOM MMO3HAHUU. METO bl U3yUYEHUS KIIETKH.

Knerka kak nenoctHas >xuBasi cuctema. OOmiye nMpu3Haky KJIETOK: 3aMKHYyTasl Hapy KHas
memOpana, mosiekynsl JIHK kak reneTnueckuil anmapat, cCucTeMa CUHTe3a Oeka.



Tunsl KIETOK: 3yKapuoTHdeckas M mpokapuoTuueckas. (OcoOEHHOCTH CTpOEHUs
npokapuoTudeckoi kieTku. Kierounas crenka 6akrepuii. CTpoeHne 5yKapHOTHYECKON KIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIIBHON, JKUBOTHOU U TPUOHOMN KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, IIMKOKAIMKC, UX (DYHKIHH.
[InasmaTtuueckas MemOpana, e€ cBoiWcTBa M (QyHkHuu. lluTomnmaszmMa u e€ oOpraHOUIBL
OnnomemOpanubie opranonasl kietku: JIIC, anmapar ['onbmaku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKH: MHUTOXOHJpHUH, IuIacTUibl. [IpoucxoxaeHue MUTOXOHAPUA W IIJIACTHUL.
Buner minactun. HememOpaHHbie OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUHBINA LEHTP, LIEHTPUOJIH,
PECHUYKH, KIyTUKH. DyHKIIMM OPraHonI0B KIETKHU. 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. IlIBann, M. IIneiinen, P. Bupxos, k. 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 monekyinslt ATD», «CtpoeHne 3yKapuoTUUeCKOn
KJIeTKN», «CTpoeHue MXUBOTHOM KieTkn», «CTpoeHHe pacTUTENbHOW KiIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», « CTpOeHUE Apa KIETKNY, «YTIEBOABDY, «JIMmuab.

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYJIOBaHHME AJisi MPOBEACHUS HAOIIOJICHUIA,
U3MEpPEHU, SKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENIbHBIX, JKUBOTHBIX U OaKTepHalIbHBIX
KJIETOK.

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

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

JlaGopatopHass pabora Ne 2. «V3yueHHMe CTpOEHHS KIETOK pPACTE€HHH, >XMBOTHBIX WU
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OMUCAHHUE».

Tema 4. 7KusHenesTeIbHOCTD KJIECTKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. AcCUMWIANMS  (IJIaCTUUECKUH OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTaboau3ma. Ponb
3aKOHOB COXPAaHEHHUs BEILIECTB M SHEPTrUU B IOHUMaHUU MeTadoIn3Ma.

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

@®otocunTe3. CBeroBas u TeMmHOBas ¢a3bl (orocuHTe3a. Peakuuu ¢doTtocuHTes3a.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a IS KU3HU Ha 3emiie. Briusaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHMA.

XemocuHTe3. XEMOCHHTE3UPYIOIIHe OakTepuu. 3HaUYeHWE XEMOCHHTE3a /I KU3HH Ha
3emue.

DHepreTuyeckuidi oOMEH B  KJeTKe. PacmieruieHwe  BEIeCTB,  BBIACICHHE U
aKKyMYJIMPOBAaHUE YHEPTUH B KJIETKE. JTambl dHepreTuueckoro ooMena. ['nukonus. bpoxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
docdopunupoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuun wmarpuuHoro cunre3a. [eHetnueckas wunHdopmamus u JHK. Peanmzanus
TeHeTUYECKON HH(popMaI B KieTke. [ eHeTuuecKuid KoJ U ero CBOMCTBa. TpaHCKpHUIIIHS —
maTpuuHblii cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Dtansl Tpancasuuu. KonupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oelka.

Hexnerounsle ¢opmbl xku3HM — Bupycbl. HWcropus otkpbiTus BupycoB (. U.
WBanoBckuii). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IIUKIIA BUPYcOB. bakTepuodaru. bonesnu



pacTeHUi, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIE BUpycaMu. Bupyc nMMmyHoneduuTa yenoBeka

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

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

Tabmuet  w cxembl: «Tumbl  mutaHus», «Mertabonu3am»,  «MHUTOXOHAPUSY,
«DHepreTnueckuii oomMen», «Xmopormitact», «Dorocunres», «Ctpoenne JJHK», «Ctpoenue u
¢yHkunonupoBanue reHa», «CuHre3 Oenka», «l'eHermueckwii  kom», «Bupyce,
«baktepuodarn», «Ctpoenne u ku3HeHHBIA 1wk Bupyca CIIM[la, O6akrepuodaray,
«Pennukanus JJHK».

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

Tema 5. PazMHoOKeHN€e M HHAUBUIYAJbHOE PAa3BUTHE OPTaHU3MOB.

Knetounelii 1ukin, wiav XU3HEHHBIM LUk kieTkd. WuTtepdasa u muto3. Ilpoueccsl,
nporekaromue B untepdasze. Permmukanus — peaknus marpuunoro cunteza JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapuoTHuIl. JMIIOWIHBIMN W TarIOUAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuasl. LluTonornueckue OCHOBBI Pa3MHOKEHHSI U MHIUBUAYaIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenune xnerkn — muto3. Cramum mwurosa. Ilpouecchl, mpoucxondiiye Ha pasHbIX
CTagusaX MUTO3a. brojioruaeckuii CMBICI MATO3A.

[Tporpammupyemasi rubesb KIETKH — allonTo3.

@opMBl  pa3MHOKEHHSI OpPraHM3MOB: Oecroysioe u T1ojioBoe. Buabl  Oecrmonoro
Pa3MHOXKEHHUSA: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oOBaHUE,
BEreTaTUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KIIOHHMPOBAaHHE OPraHU3MOB, €r0 3HAUEHUE JUIS
CEJIEKLIUH.

[TonoBo€ pa3MHOKEHUE, €TO0 OTIIMYUS OT OECIIONOrO.

Meito3. Cragun Mmenosa. IIponeccsl, nmpoucxondmmue Ha craauax Mmeiosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronaornyeckuii CMbICI M 3HaYEHUE MEN03a.

["ameTorenes — npotecc 00pa3oBaHUs MOJOBBIX KJIETOK Y *KHUBOTHBIX. [10JI0BBIE Kene3bl:
CEMEHHHMKU U sSMYHUKH. OOpa3oBaHHME W PAa3BUTHE IOJOBBIX KIETOK — rameT (CrnepMaro3ouf,
AHIEeKIeTka) — crepmaroreHe3 U oBoreHe3. (OcCOOEHHOCTH CTpPOEHHs SHLEKIETOK H
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WNunuBuayanbHoe pa3BUTHE (OHTOreHe3). DMOpHOHAJIBHOE pa3BUTHE (IMOpHOTEHE3).
Otanbl 3MOPHOHAIBHOIO Pa3BUTHS Yy IO3BOHOYHBIX JKMBOTHBIX: JApPOOJIEHHE, TracTpyJsalus,
opranoreses. IloctamMOproHanbHOE pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTH: MPSMOE,
HenpsiMoe (JIM4uHO4YHOE). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3Butne pacrenuil. OHTOT€HE3 IBETKOBOIO PaCTEHUS: CTPOEHUE CEMEHH, CTaAuU
pa3BUTHSL.

JdemoHcTpanmuu:

Tabmuiel U cxembl: «DOpMBI pa3MHOKEHHSI OPTaHU3MOBY, «J{BOHHOE OMIIOIOTBOPEHUE Y
IIBETKOBBIX pacTeHuil», «BereraTuBHOe pa3MHOXKEHUE pacTeHUi», «Jlenenune KiIeTku
Oaktepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpOeHHE XpOMOCOMBD», «KIETOUHBIA UKD,
«Pemmkanus JJHK», «Murtosy, «Mehos», «lIpsmoe u Henpsimoe pa3Butue», «l'ameTorenes y
MJIEKOMUTAIOIINX U YeNoBeKa», « OCHOBHBIE CTaIUH OHTOTEHE3a).

O6opynoBaHue: MHKPOCKOI, MHUKporpenapatbl «CrepMaTo30H]Ibl MIIEKOMUTAIOLIET0),
«Sineknerka miekonuTarouero», «KapuokuHes B KJIETKax KOpEIIKa JyKa», MarHUTHas
MoeNb-anruKamus «Jlenenue knetkn», moaens JIHK, Moaens metadazHoit XpOMOCOMBL.

JlabopaTopHblie U NpaKkTHYeCKHue padoThl:

JlaGopaTtopHnast pabora Ne 3. «Habmronenne MuTo3a B KJIETKaX KOHYMKA KOPEIIKA JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax.



JlaGopatopnast pabora Ne 4. «V3ydeHuwe CTpPOCHHSI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax».

Tema 6. HaciiencTBeHHOCTh U U3MEHYHBOCTH OPraHU3MOB.

IIpenmer u 3agaum reHeTuku. Mcropuss pa3BuTus reHeTHMKH. Poip wuTOIOTMHM M
SMOPHOJIOTHH B CTAHOBJICHUW I€HETUKH. BKIIa pOCCHICKUX U 3apyOeKHBIX YUEHBIX B PA3BUTHE
reHeTuku. Meroasl TeHeTHKU (THOPUIOJOTUYECKHM, LHUTOI€HETUYECKUH, MOJIEKYJISPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHE TOHATHS. [ eHeTHYeCKass CUMBOJIMKA, UCTIOJIb3yeMas B
CXEMax CKpEIIMBaHHIA.

3aKOHOMEPHOCTH  HACIEOBaHUS  MPU3HAKOB, ycTaHoBieHHble [.  Menaenem.
MonorubpuaHoe ckpenBaHie. 3aKOH eIMHO00paswsi THOPUIOB MEPBOTO MOKOJIeHUs. [IpaBuio
JIOMUHUPOBAHUA. 3aKOH paclleruieHus MNpu3HakoB. [mmore3a uumcToThl ramer. l[losHoe u
HETIOJHOE JOMUHHUPOBAHUE.

JurnOpugHoe  CKpemmMBaHWE. 3aKOH HE3aBHCHMOTO  HACJICIOBaHUS  IPU3HAKOB.
[{uTOoreHEeTHYEeCKHEe OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUS. AHAIU3UPYIONIEE CKPEIIUBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS [IJIsl ONIPEIeTICHHsI TEHOTUIIA OCOOU.

CuenneHHoe HacienoBaHue npusHakoB. Pabora T. Moprana 1o CHEIUIEHHOMY
Hacje10BaHUIo TeHoB. HapylieHue cuenyieHnsi reHOB B pe3yjibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAs TEOPHS HACIEICTBEHHOCTHU. [ eHeTuUeCKre KapThl.

['enetnka nosa. XpoMOCOMHOE OIpeAeNIeHHE 1oJia. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHble OpraHu3Mmbl. HacinenoBaHne NpPU3HAKOB, CUEIICHHBIX C
IIOJIOM.

N3MeHunBOCTh. BUIbl ©3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACIIEICTBEHHAs. POb cpeabl
B HCHACJIEJCTBEHHOH HW3MEHYMBOCTH. XapaKTepUCTHKA MOJU(PUKAIMOHHON H3MEHUYHUBOCTH.
Bapuauuonsslii psn 1 BapuanuoHHas kpusas. Hopma peakuun npusnaka. KosnnuecTBeHHbIE H
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PHKAIIMOHHON N3MEHUYHNBOCTH.

HacnencrBennas, WM TeHOTHIIMYECKas, H3MECHUYMBOCTE. KoMOMHATUBHAS M3MEHYUBOCTD.
Meiio3 u TmONOBOM mpolecc — OCHOBAa KOMOMHATUBHOW WM3MEHUMBOCTH. MyTallMOHHAs
n3MeHYNBOCTh. Kitaccudukanus wmyTtamuii: reHHble, XpOMOCOMHBIE, T€HOMHBIE. YacTtoTa u
NPUYMHBI MyTaluii. MyTtareHHbsle GakTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIEACTBEHHOM
m3menunBoctr H. 1. BaBuiosa.

BresiepHast HaClIeACTBEHHOCTh M U3MEHYUBOCT.

I'enetuka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbI TE€HETUKH YeEJIOBEKa:
reHealoTHYecKuii, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OMOXUMHUYECKHH, MOJEKYJISIpHO-
reHetudeckuii. CoBpeMEHHOE OIpeACICHUEe TEeHOTHUIA: TIOJHOTEHOMHOE CEKBEHHPOBAHMHE,
TeHOTUIIMPOBaHUEe, B ToM uucie ¢ nomoulpio [1[[P-ananuza. HacnenctBennsie 3aboneBaHus
YeJIOBEeKa: TeHHble Oone3Hu, OO0Ne3HH C  HACIEACTBEHHON  MPEApaconoKEHHOCTHIO,
xpoMocoMHble Oone3Hu. ComaTuueckue M TeHepaTHBHbIe MyTanuu. CTBOJOBBIE KIIETKH.
[TpuntUIEl 3M10pOBOTO 00pa3a >KU3HU, JUATHOCTUKH, MPO(DUIAKTUKHA U JICUEHUS TEHETUYECKHUX
Oone3nell. MeaMKO-TeHETHUECKOE KOHCYJIBTUPOBAHHE. 3HAYCHHE MEAMIIMHCKOW TEeHETHKU 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.

Tabmuupl 1 cxembl: «KMOHOTHOPUIHOE CKPEIIMBAHUE U €r0 IIUTOTCHETHYECKask OCHOBAY,
«3aKOH pacUICIUVIEHUs] M €ro IIMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBHI TaMeT»,
«JlurubpumaHoe ckpenuBanue», «lluTomornyeckne OCHOBBI TUTHOPUIHOTO CKPEITUBAHUSIY,
«Merios», «B3aumMoaencTBie amielIbHbIX T€HOB», «['eHeTnueckne KapThl paCTEHUM, JKMBOTHBIX
1 4YenoBekay, «l'eHeTuka moisia», «3aKOHOMEPHOCTH HACIEIOBAaHMS, CUEIJIEHHOTO C IOJOMY,
«Kapuotunsl uenoBeka © IKUBOTHBIX», «Bumbl wu3MenumBocti», «MonudukanmonHas
U3MEHYHBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTnka rpymnm kpoBu», «MyTarmoHHas
H3MEHYHBOCTDY.



Ob6opynoBanue: Monenu-anmiukanuu «MoHoruOpunHoe ckpemuBanue», «HemonHoe
JOMUHUpOBaHue», «JluruOpumHoe ckpemuBaHue», «llepekpéct XpomMocom», MHKPOCKON H
Mukpornpenapar «Jposoduna» (Hopma, myranuu (GopMbl KpbUILEB U OKPACKU Tena), repoapuit
«I"0pox OCEBHOW».

JlaGopaTopHble H NpaKkTH4YecKHe padoThbI:

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

Jlaboparopuas pabota Ne 6. «M3yueHne MOAMPUKAITMOHHON H3MEHYUBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO Ps1/1a ¥ BAPUALIMOHHON KPUBOI.

Jlaboparopunas pabora Ne 7. «AHamu3 wmyranuid y JApo3ouIbI HA TOTOBBIX
MUKpOIIpenaparaxy.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAJIH3 POJIOCIOBHBIX YEJIOBEKaY.

Tema 7. Cesiekuiusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHM.

Cenekmusi Kak HayKa U Ipolecc. 3apoKIeHUe CelIeKIUu 1 aoMectukanus. Yuenue H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKICHUS U MHOrooOpaszus KyJIbTYpHBIX pacTeHuil. L[eHTpbl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, NOPOJIa, IITAMM.

CoBpeMeHHbBIE METOJbI CeIeKIUU. MacCoBblii U WHIAMBUAYAIbHBIA OTOOpPHI B CENEKLIUU
pacTeHuil U KUBOTHBIX. OlleHKa 3KCTepbepa. bIn3KopoICTBEHHOE CKpelUBaHUE — UHOPUAMHT.
UYucras nuHusa. CkpemuBaHMe YHUCTBIX JWHUK. ['erepo3uc, wnm ruOpugHas Cuia.
Heponcreennoe ckpemmBanue — ayrtOpuauHr. OtnanéHHas ruOpumm3anuss U e€  yCIexH.
HckyccTBeHHBIM MyTareHe3 W IOJIYy4Y€HUE IOJIUIUIONJI0B. JIOCTHIKEHMS CEeNEeKUUU PpPacTEeHUM,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHosoruss Kak oTpaciib NPOU3BOJACTBA. ['€HHas WHXKEHepus. ITalbl CO3JAHUS
pexomOunantHoil JIHK u Tpancrennsix opranusmoB. Kiierounas wunxenepus. Knetounsie
KyJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHui. KiioHupoBaHHe BbICOKOIPOYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPTraHM3MOB. OKOJOTMYECKHMEe M 3Tudeckue mnpobiaemsl. I'MO -
TFeHEeTUYECKU MOAU(PUIMPOBAHHBIE 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», «Pabotel akagemuka M. @. HBanoBay, «l[lomumiongus», «OOBEKTHI
O6uoTtexHonorun», «Kiaerounele KylabTypbl M KIOHMpOBaHUE», «KOHCTpyHpoBaHHE U MEpPEeHOC
TEHOB, XpPOMOCOM).

Ob6opynoBaHue: MyJSDKM IUIOAOB U KOPHEIJIOZOB JTUKUX (OPM U KYJIBTYpPHBIX COPTOB
pactenuii, repbapuii «CelnbcKOX035HCTBEHHBIE PACTEHUS.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

Okckypeusi « OCHOBHBIE METO/BI U JIOCTHI)KEHHUS CEJEKLMU PAacTeHMH M KUBOTHBIX (Ha
CEJIEKIMOHHYIO CTAHIMIO, MJIEMEHHYI0 ()epMy, COPTOMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
X035ICTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O IIEHTPA)».

11 KJJACC

Tema 1. DBoJIIOLIMOHHAS 0MOJIOTHSL.

[IpeanocbUIKM BO3HUKHOBEHHUS! 3BOJIIOLMOHHONW TEOPUU. DBOJIIOIMOHHAS TEOpHUS U €€
MecTO B Orosoruu. BiusHue 3BOIOLIMOHHON TEOPUH HAa pa3BUTHE OMOJIOTHU U APYTUX HAYK.

CBuIeTebCTBA HBOMIONMH. IlaJleOHTONOrHYECKHE: TOCIEIOBATENLHOCTh IOSBICHUS
BHJIOB B TaJICOHTOJIOTUUECKON JICTOMHCH, TepeXxoHbie ¢popMbl. buoreorpadgudeckue: cxXo1cTBO
U paznuune GayH u GIop MaTEPUKOB U OCTPOBOB.

DOMOpHOIOTHYECKHE: CXOJACTBA W Pa3nyus SMOPHOHOB PAa3HBIX BUIOB ITO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHbBIE, pYyAUMEHTapHbIE OpraHbl,



aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOACTBO MEXaHH3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX ITYTEH Y BCEX OPraHU3MOB.

OpomonmonHass Teopust Y. [lapBuna. [lpeanochliku BO3HHMKHOBEHUS JTapBHUHHU3MA.
JIBIKymiue CHJbl SBOJNIOUMH BUAOB 10 JlapBuHy (M30BITOUYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HEONpenesnéHHas W3MEHYMBOCTh, OOopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

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

MuxkposBomtonus. [onynanys kak eMHULA BUAA U IBOJIIOLIUH.

JBuxyue cuibl (akTopbl) 3BOJIOLNUU BHUJIOB B Mpupoje. MyTallmoOHHBIN Mpolecc u
KOMOWHATHBHAs HM3MEHUYMBOCTh. [lomynsuuonHble BONHBI W Jpeld reHoB. M3omsuus u
MUTPALIUS.

EcrectBenHblii 0TOOp — Hampapisiomuil ¢axTop sBostonnu. DOpMBI €CTECTBEHHOTO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3yJIbTaT dBOJIIONUH. [Ipumepsl mpucnocoOnenuit
y opranu3moB. ApoMop(ho3bl U UINOATANTAIIUH.

Bun u BumooOpazoBanme. Kpurtepuu Buma. OcHOBHBIE (OpMBI BHI00Opa30BaHUS:
reorpaduueckoe, IKOJIOrHuecKoe.

MaxposBomrorusi. PopMbl 3BONIOLMHU: (puIIeTHYECKas, AWBEPreHTHAs, KOHBEPTEHTHAs,
napasuiensHas. HeoOpaTuMOCTh SBONIOIHH.

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

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

Tabmuiet u  cxembl: «Pa3BuTHE OpraHMyeckoro Mupa Ha 3emie», «3apoJIbIln
MO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukcy, «®PopMbl OOprObI 3a CYIIECTBOBaHHEY,
«EctectBenHbIlt  0TOOp», «MHOroo0pasue copToB pacTeHuil», «MHoroobpasue Mm0pox
JKUBOTHBIX), «ITomymnsimumy, «MyTanuonHas U3MEHYHBOCTDHY, «ApoMopdo3bI»,
«Mnnoananrtamuny, «OO0mas aereHepanus», «JBrKymue cuibl sBomrorun», «Kapra-cxema
mapuipyra nytemectsus Y. lapsuna», «bopsba 3a cyuiectBoBaHue», «IIpucrnocoO0ieHHOCTh
opranusMoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHUECKOE BUJ000Pa30BAHUEY.

O6opyoBaHMe: KOJIJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPacKH, HaOOp TUIOA0B U
ceMsiH, KosuteKuust «IIpumMephl 3alUTHRIX MPUCTIOCOOTIEHHUH Y KUBOTHBIX», MoJie]dh « OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY», 00bEMHAs MoJieb « CTPOEHHE TOJIOBHOIO MO3Ta TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, Koiekuus «DOpMbI COXPAaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U pacTeHHil», Mozaens anmiukanus «llepekpéct XxpomMocom», BIaKHbIE MpenapaThl
«Pa3Butne Hacexkomoro», «Pa3BuTue nArymkw», Mukpompemnapar «Jposoduna» (Hopma,
MyTaluu (GOPMBI KPbUILEB U OKPACKU TEJa).

JlabopaTopHblie U NpaKkTHYeCKHue padoThl:

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

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

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KU3HU Ha 3emJie.

JloHay4HbIe TPEJCTaBICHUS O 3apOXKACHUU KU3HU. HaydHble rUmoTe3sl BOSHUKHOBEHHUS
KHU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMHs. XUMHUYEcKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OpraHMYECKUX  BEIIeCTB M3  HEOPraHWYEeCKUX. OKCIEpUMEHTAIIbHOE  IOATBEPXKIACHUE
XUMHUYECKON 3BoMIOIMKU. HauanpHble sTansl Ouonorunyeckoit sBomonuu. ['unoreza 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
nporepo3oiickast 3pel. [laneos3oiickas spa u €€ NEpPHOIb: KEMOPHUICKUNA, OpPJTOBUKCKHUH,
CUITyPUHCKHUH, T€BOHCKUN, KAMEHHOYTOJIbHBIN, TEPMCKHIA.

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

Kaiino3zoiickas apa 1 €€ nepuo/ibl: MajJeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KJIMMaTa M Ie0JIOTMYECKUX IpoleccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUU
pPacTUTEIBHOTO W >KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBieHue,
pacuBET U BBHIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OoTpaskeHue 3BoJifolud. OCHOBHBIE CHCTEMAaTHUYECKUE
IpyIIbl OPraHU3MOB.

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

HBwxymue cuibl  (pakTopbl) aHTpomoreHesa. HacnencTBeHHass W3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOP. OOIIEeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUil Tpya, MBIILICHUE,
peub.

OcHOBHBIE CTaIUU M BETBU HBOJIOLMU YEJIOBEKAa: aBCTPAIONMUTEKH, UeNOBEK yMeblii,
Yenosek mnpsmoxoasamuii, YemoBek HeaHIepTalbCKui, YenoBek pasymublid. Haxonku
MCKOMAeMbIX OCTATKOB, BpPeMsl CYyIIECTBOBaHUS, 00JACTh PaCHpPOCTpaHEHUsl, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpoIleouaHas (eBpasuiickas), HErpo-
aBcTpajioujiHas  (dKBaTOpuaiabHasg), MOHTOJOUIHAsA  (a3MaTCKO-aMepuKaHckas).  YepTsl
MPUCTIOCOOJICHHOCTH TPEICTaBUTENIeH YelOBEYECKHMX pac K YCIOBUSM CYIIECTBOBAHUA.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: @. Penn, JI. Tlactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. JlapBun.

Tabmuupl u cxemsl: «Bo3HukHOBeHHe CONHEYHOH cucTeMbl», «Pa3BUTHE OPraHUYecKOro
mupa», «PacrurenpHas knetka», <« KuBoTHas kiertka», «l[Ipokapuornueckas KieTkay,
«CoBpeMeHHasl CUCTEMAa OPraHUYECKOro Mupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUS
YyeJloBeKa U YeIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MaJIEOHTOJOTUYECKHX HAXOJ0K
IIPEIKOB COBPEMEHHOIO 4YeJOBeKa», «JlpeBHelmme moan», «peBHue moaw», «llepsbie
COBpPEMEHHBIE JTION», «UenoBeuecKkre pach».

Ob6opynoBanue: Mynsku  «IIpoucxoxxaenue dyenoBeka» (OIOCTBI  aBCTPATIOMHUTEKA,
MUTEKaHTPOIa, HeaHAEepTalblla, KPOMaHbOHIIA), CIENKHA WIN U300pakeHHs KaMEHHBIX OpYyIuil
NEepBOOBITHOTO YeNoBeKa (KaMHHM-4ONIepsl, pyOuna, ckpebia), reoXpoHoioruyeckas tadiauna,
KoJuTeK1us «DopMbl COXPaHHOCTH HUCKOIIAEMBIX KUBOTHBIX U PACTECHHI.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

[Ipaktuueckas padora Ne 1. «3yyeHue ucKomaeMbIX OCTaTKOB PacTeHUUN M KUBOTHBIX B
KOJUIEKLIASAX).

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

Tema 3. Opranusmbl 4 OKpY Kar0LIas cpejaa.

Okonoruss Kak Hayka. 3agadud M pasAeiabl AKOJOTMH. METoAbl 3KOJIOIMYECKHX
HCCJIEIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

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

Okonoruyeckue (axropsl. Kiaccuduxanms skomorndeckux (akTopoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTpOINOreHHbIe. JlelicTBrEe IKOIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AbGuoTtnueckue  (aKTOpHl:  CBET, TeMIeparypa, BIWKHOCTb.  (DOTONEPHOAU3M.
[TpucniocoOnenust opraHu3MoB K JAeHcTBHIO a0nOTHYECKUX (aKkTOpoB. buonsornyeckue puTMsl.



buotnueckne  ¢dakTopel. Buumbl OHOTHMYECKHMX  B3aUMOJACHCTBUN:  KOHKYPCHIIHS,
XHUITHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, Kooneparus, MyTyaJu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJeOHUYECTBO). AMEHCAIM3M, HEWUTpaiau3M. 3HaueHHe OUOTHYECKUX
B3aMMOJICHCTBUI JJIS CYIIECTBOBAHUSI OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTMYEeCKHE XapaKTepUCTUKH Momyssauud. OCHOBHBIE IIOKA3aTead IOIMYJISALUU:
YHUCJIEHHOCTh, IUIOTHOCTb, POXJa€MOCTb, CMEpPTHOCTb, MPUPOCT, Murpamus. JuHammxa
YHCJICHHOCTH MOMYJIALUM U €€ peryJisaiusl.

JleMoOHCTpanum:

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

Tabmuupl u cxemsl: kapta «[Ipupoausie 30ub1 3emun», «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«®oronepuogusm», «llomynauun», «3aKOHOMEPHOCTH pOCTa UHUCIEHHOCTH IOMYJISILIUU
uH}y30pun-Tyhenpkm», «llumenpie nenmy.

JlaGopaTopHble U NpaKkTH4YecKHe padoThbI:

JlaboparopHuas padota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHUI U3 PAa3HBIX MECT
o0UTaHUN.

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

[Tpaktuyeckas padora Ne 2. «I1oacuér mIoTHOCTH NOMYJISILMNA Pa3HbIX BUIAOB PACTCHUN.

Tema 4. CooO1mecTBa U IK0JIOTHYeCKHEe CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoueHo3. CTpykTypsl  OuolleHO3a:  BMJIOBas,
NPOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3u B OHOIIEHO3E.

Okonoruyeckne cuctembl (9kocucremsl). [lonsTne 00 sKkocucremMe M OMOreoLEeHO3e.
@OYHKIMOHAIbHBIE KOMIIOHEHThl HJKOCHCTEMBI: IPOAYLEHTbl, KOHCYMEHTbHI, pEAYyLEHTHI.
KpyroBopor BemiecTB M MOTOK 3HEpruum B 3Kocucreme. Tpoduyeckue (mUIIEeBbIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKLUS. OKOJOTMYEeCKHE NHpaMHbl: HPOAYKIUH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTb, CAMOPETYJIsLusl, pazButue. CyKieccus.

[TpuponHble 3KOCHCTEMBL. ODKOCHUCTEMBI 03€p M peK. OJKOCHCTEMA XBOWHOIO WU
IIMPOKOJINCTBEHHOTO JiEca.

AHTpONOreHHbIE 3KOCUCTEMBI. ATpPOIKOCHCTEMBI. Y pOosKkocucTeMbl. buonoruueckoe u
XO035IICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM M YPOOIKOCHCTEM.

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

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuipl, coctaB U CTpyKTypa OHOChEpHI.
Kupoe BemectBo U ero ¢QyHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI00ATbHON 3KOCHCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Ouocpepe.

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

UYenoseuecTBo B Ouochepe 3emnn. AHTpoIoreHHbie u3MeHeHnus B onocdepe. ['nmodanpHbIe
HKOJIOTHYECKUE MPOOIIEMBI.

CocyuecTBoBaHM€e NPUPOJBI U UyeraoBeuecTBa. CoxpaHeHue 61MopazHo00pa3usi Kak OCHOBA
ycroitunBoctu O6nocdepsl. OCHOBA PaLlMOHATIBHOIO YIPABJICHUS MPUPOIAHBIMH pecypcaMu 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 mnurtanus», «Koioruueckas nupamunay, «buochepa u uenoBex»,
«JKOocUCTEMa IIMPOKOJUCTBEHHOIO Jeca», «IDKOCUCTEMA XBOWHOro Jeca», «buoleHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONMOreHHBIE BO3JEHCTBUS HA TMPUPOIYY,
«Baxneime MCTOYHMKHM 3arpsi3HEHHs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeiimmias
cocTapisitomas ouochepsn», «DakTophl Aerpaganuu nouBy, «llapHuKoBeIi 3G dekT», «DakTopsl
PaIuoaKTUBHOTO 3arpsi3sHeHUs: Onocdeprl», «Od1as cTpykrypa ouocheps», «Pacrnpoctpanenue



Xu3HH B Onochepe», «O30HOBBIN dKkpaH Ouochepw», «KpyroBopor yriaepoma B 6mocdepe»,
«KpyroBoport azora B IpuUpoOIE».

O6opynoBanue: MO/eJIb-aNIUINKaus «Tunnuneie OHOLIEHO3BI», repbapuii
«PacturenpHpie  cooOmiecTBa», Kowiekuuu — «buomeHo3», «Bpemurenw — BakHEHIIHX
CEJIbCKOXO3SIUCTBEHHBIX  KYJIBTYp», TepOapuui U KOJUICKIIMM pPAcTeHUH U  KUBOTHBIX,
IIPUHAJIeKALME K Pa3HBbIM dKOJOTMYECKUM IpylaM oaHoro Buja, KpacHas kaura Poccuiickoin
®Denepatinu, U300paXKeHUS] OXPaHIEMbIX BUJIOB PACTCHHUM U dKUBOTHBIX.



I[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMBI 110 BHOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

Cormacho ®I'OC COO, ycraHaBnuBarlOTCs TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
00YYalOUIMMUCS IPOTPaMM CPEAHEro o0IIero o0pa3oBaHus: JIUIYHOCTHBIM, METAPEIMETHBIM H
MPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B crpykrype JIMYHOCTHBIX pe3yJbTaTOB OCBOCHHUS IpeaMera «bHosaorus» BbIIEIEHBI
CIIEAYIOUIME  COCTAaBJIAIOIIME: OCO3HAHUE OOYHYaIOUIMMUCA  POCCHHCKOH  IpakAaHCKOM
UJEHTUYHOCTH — TOTOBHOCTHM K CAaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIPEIEICHUIO,
HaJIMYME€ MOTHUBALMU K OOyYeHHUIO OHMOJIOIrMHM, IeJIeHANpaBIEHHOE pa3BUTHE BHYTPEHHHX
yOEKIEHUM JIMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPaJULUN pa3BUTHUS
OMOJIOTMYECKOr0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYyYarOIIMXCsl PYKOBOJCTBOBATbCS B
CBOEH  JCATENBHOCTH  LIEHHOCTHO-CMBICIOBBIMM  YCTAaHOBKaMH, NPUCYILMMH  CHUCTEME
Ouosnornyeckoro oOpa30BaHMs, HaJIMYUE SKOJOTMYECKOr0 IPAaBOCO3HAHMS, CIOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTD )KU3HEHHBIE IUIAHBI.

JInyHOCTHBIE pe3ynpTaThl OCBOCHMs IIpeaMeTa «bHOJIOrus» NOCTUTaloTCs B €IMHCTBE
y4eOHOIl W BOCHUTATENbHOM JESATEIBbHOCTH B COOTBETCTBUM C TPATULMOHHBIMU POCCUHCKUMHU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMU U JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOImiecTBe MpaBMWJIaMH M HOPMAaMU MOBEJEHHMSI M CIOCOOCTBYIOT IpOLIECCaM CaMOIIO3HAHMS,
CaMOBOCIIMTAHUs M CaMOPA3BUTHs, PA3BUTHUsI BHYTPEHHEH IO3HMLHMM JIMYHOCTH, NMATPUOTH3MA,
YBOXECHUs K 3aKOHY M IIPaBOIOPSIKY, YEJIOBEKY TPyJa U CTAapLIEMy IOKOJEHUIO, B3aUMHOIO
yBOKEHHsS, OCEpeKHOTO  OTHOMICHWS K  KyJbTYPHOMY  HAclIeIWI0O W TPaauIUsIM
MHOTOHAallMOHAJILHOTO Hapona Poccuiickoit @enepanuu, IPpUPOAE U OKPYKAIOIIEH Cpele.

JInuHOCTHBIE pe3ybTaThl OCBOEHMS yueOHOro npeamera «buonaorus» I0MKHBI OTpaxaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLINXCSl PyKOBOJCTBOBATHCS CPOPMHUPOBAHHOM BHYTpEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTAlMi, TO3UTUBHBIX BHYTPEHHHUX
yOeXIeHU, COOTBETCTBYIOIIMX TPAJUIHMOHHBIM IIEHHOCTSM POCCHHMCKOro  OOILecCTBa,
paclIMpeHne >KM3HEHHOIO OIBbITa W OIBbITA ACATEIBbHOCTH B IIPOLIECCE PEaTU3allMM OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATENBHOMN A€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCcKOro BOCIIMTAHMSA:

C(OPMHPOBAHHOCTh  TPAXJAHCKOM MO3MLMU  OOydaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOI'0 WIEHA POCCUICKOro 00IIECTBa;

OCO3HaHME CBOMX KOHCTHUTYLHOHHBIX NpaB M OO0S3aHHOCTEH, YyBaKEHHE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATEIbHOCTH NMPU CO3JaHUU YUEOHBIX MPOEKTOB,
peleHnn y4eOHbIX U TO3HABATENIbHBIX 33/1a4, BHIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNiATh COOCTBEHHYIO MO3MLHMIO [0 OTHOUICHHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTBIBaTh B  CBOMX JICHCTBUSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEH ¢ pa3HbIMU yOEXKIECHUAMHU, KYJIbTYPHBIMU LIEHHOCTSMHU U COLUATbHBIM
IIOJIOKEHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B IIPOLECCE COBMECTHOTO BBHIMIOJHEHHS Y4YeOHBIX,
[IO3HABATEIIBHBIX M HCCIIEIOBATEIbCKUX 3aJay, YBAXUTEIBHOIO OTHOLICHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXJAEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COIEP KAHNUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU E€ATEIIHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUICKOM TPaXKAAHCKOM HICHTUYHOCTH, TATPHOTH3MA, YBAKEHUS K
CBOEMY HApOJy, 4yBCTBAa OTBETCTBEHHOCTHM Iepel PonMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, CBOM S3BIK U KyJIBTYpPY, IIPOILIOE U HACTOSAIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu;



[IEHHOCTHOE OTHOUIEHHE K TPUPOJHOMY HACIEOUI0 U MaMATHUKAM IPUPOJIBI,
nocTikeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIIGHME M pa3BUTHE
Ouosornu, MOHUMaHUs 3HAYCHHs OMOJIOTMH B TIO3HAHUH 3aKOHOB MPHUPOJIBL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uelHas yoe:x IEHHOCTh, TOTOBHOCTH K CITY>KEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0 HApOIa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallMI0 M MPUHUMATh OCO3HAHHbBIC PEIICHUs, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IECHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOTO OYyAylIero;

OTBETCTBEHHOE OTHOIIEHWE K CBOMM pOJUTEISIM, CO3MaHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOTO MPHUHSTUS LIEHHOCTEH CEeMEWHOM XM3HU B COOTBETCTBUU C TPAJAULIUSIMU HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOUICHHWE K MHpPY, BKIIOUAs ICTETHKY ObITa, HAYYHOTO W TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHHUIA;

MOHMMaHHE YMOIMOHAIEHOTO BO3CHCTBUS KUBOU MPHUPOJIBI M €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUIAX HMCKYCCTBA, CTPEMIICHUE MPOSIBIATH
Ka4ecTBa TBOPUECKOU JTMYHOCTH;

5) ¢usuyeckoro BocHMTAHHWS, (POpPMHPOBAHHMA  KYJIbTYPbI 3I0POBbSI M
IMOIHMOHAJIBLHOTO 0J1aronoyYus:

MOHMMAaHUE U peain3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (340pOBOE MUTAHUE,
COOJIO/IEHNE TUTHEHUYECKUX TPABWII M HOPM, COATAaHCUPOBAHHBIA PEKUM 3aHSATHH M OTABIXA,
perynspHas (u3Mueckas aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PU3NIECKOMY U IICUXHYECKOMY 3JI0POBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0€3011aCHOTO
TIOBEJICHHS B CUTYAIHSIX, YTPOXKAFOIINX 3I0POBBIO U )KU3HH JFOJICH;

OCO3HaHME MOCJIEJICTBUM M HENPUSATHS BPEAHBIX MPUBBIYEK (yHOTpeOJIEHUS alKoroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/Y, OCO3HaHUE IEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTb K aKTUBHOM JAESITETbHOCTU TEXHOJIOTMUECKOM U COIIMAIbHOM HAIIPaBICHHOCTH,
CIOCOOHOCTh ~ MHHUIIMUPOBATh, IUIAHUPOBATh W CAMOCTOSITEIBHO  BBINOJHATH  TaKYIO
NesITebHOCTD;

MHTEpEC K PA3NUYHBIM chepaM MpodhecCHOHAIBHONW NEATENbHOCTH, YMEHHE COBEPIIATh
0CO3HAHHBII BHIOOP OyAyIIel Tpodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHbIE [IaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HU;

7) 3K0JIOrHYECKOr0 BOCTIUTAHMSI:

HKOJIOTHYECKH I1eJIecO00pa3Hoe OTHOIIEHUE K MPUpPOAe KaKk UCTOUHUKY JKH3HHU Ha 3emie,
OCHOBE €€ CYyIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS 3KOJIOTMYECKON KyJIbTYpbl: MpUOOpETEeHHE OIbITa IIAHWPOBAHUS
TIOCTYTIKOB M OIICHKH WX BO3MOJKHBIX ITOCIIEICTBUH JIUTsI OKPYIKAIOIIEH CpeJIbl,

0CO3HAHME TTI00ATBHOTO XapaKTepa 3KOJIOrMYeCKUX Mpo0eM U MMyTel ux perieHus;

CIOCOOHOCTH HCIIONIF30BaTh MPHOOpETaeMble TIPU U3yUYEHUH OMOJIOTHW 3HAHHUS U YMEHUS
IOpU pEIIeHUH MpoOJieM, CBS3aHHBIX C palMOHAJIBHBIM IMPHPOJIONONb30BaHHEM (coOmroaeHne
NpaBUJI TOBEJCHHSI B TIPHPOJIC, HATPABICHHBIX HAa COXpPAHEHHE PABHOBECHSI B JKOCHCTEMaX,
OXpaHy BHUJIOB, IKOCUCTEM, Ouochepsl);



AKTUBHOE HEMPUSITHE NCUCTBUM, MPUHOCAIIUX BPEH OKPYXKAIOIIEH MNPHUPOIHOM Cpene,
YMEHHE MPOTHO3MPOBATH HEOJIArONMPUSATHBIC YKOJIOTHUYECKHUE IMOCICIACTBUS MPEIITPHHIMACMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIILICHUS, SKOJOTUYECKON KYJIbTYphI, OIbITa
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI HMH B
MM03HABATEJIbHOW, KOMMYHUKAaTUBHOM M COLMAJIBbHOW ITPAKTHUKE, TOTOBHOCTHM K YYacTHIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTHUECKOW HAIPaBICHHOCTH;

8) HIeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAayKdl U OOIIECTBEHHOM MPAaKTUKH, OCHOBAHHOIO Ha JIMAJIOTe€  KYJbTYD,
CIOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UATATEIBCKON KYJIBTYpPbI KaK CPEICTBA B3AUMOICHCTBHA
MEXIY JIOJIbMH U ITO3HAHUS MUDA;

NOHMMaHUE creuupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paIoOHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MPE/ICTaBIeHHsI 00 OKpY KaroIeM
MHpE Kak O EeIUHCTBE TMPUPOJABI, YEJIOBEKa M OOIIeCTBAa, B TMO3HAHUU NPHUPOIHBIX
3aKOHOMEPHOCTEH U pelieHuH npoOaeM CoXpaHEHHs MPUPOTHOTO PAaBHOBECHS,;

yOSKIEHHOCTh B 3HAYUMOCTH OWOJIOTHU JIJIi COBPEMEHHOW ITMBUIIM3AIUMU: 00ECIIeUeHUs
HOBOTO YPOBHSI Pa3BUTHUS MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuiaTh pecypcHbI€ MpoOJIeMbl Pa3BUTHSI YEJIOBEYECTBA, MTOUCKA MyTeH BBIXO/AA U3 TIIOOATBHBIX
9KOJIOTHYECKHX MPOoO0JieM U o0ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAllMOHATBHOMY
HCIIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTHMYECKHX 3HAHWU B LIENSX MOBBIIMICHUS OO0IIeH
KyJbTYPBl, €CTECTBEHHO-HAy4YHOH TIpPAMOTHOCTH, KaK COCTaBHOH 4YacTH (PYHKIIMOHATHHON
rPaMOTHOCTHU o0yuaromuxcs, GopMUpyeMOil Py U3yYeHUN OHOJIOTHH;

MOHUMAaHWE CYIIHOCTH METOJOB IO3HAHMS, HCIOJB3YyEMBIX B €CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONMy4YaeMble 3HAHUS JJIs aHajdn3a U OOBSICHEHHS SBICHUUN
OKPY’)KaIOIIET0 MHUpa M MPOUCXOIANIMX B HEM HM3MEHEHUU, YMEHHE Jeiarh O0OOCHOBAHHBIC
3aKJTIOYEHHUS HA OCHOBE HAy4HbIX (DaKTOB M HMMEIOIIMXCS JaHHBIX C LETbI0 TONyuYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJOTHYECKHE 3HAHHS s pelIeHUs
po0JIeM B pealIbHBIX )KM3HEHHBIX CUTYaIUsX;

OCO3HAHUE IIEHHOCTH HAay4YHOW JEeATEIbHOCTH, TOTOBHOCTb OCYIIECTBISATH MPOEKTHYIO U
MCCIIEI0BATENbCKYIO ACSITEIFHOCTh MHAUBUIYAJIBHO U B TPYTIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEMpPEpPBIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHMK 1O OWOJOTHU B COOTBETCTBUHM C >KHU3HEHHBIMU
NOTPEOHOCTAMM.

METAINPEIMETHBIE PE3YJIbTATHI

MertarnpenMeTHbIe pe3yibTaThl OCBOCHHUS yueOHOro mpeamera «buomorusy BKIIOYAIOT:
3HayuMble i1 (OPMHUPOBAHHS MHMPOBO33PEHHSI OOYYAIOIIMXCA  MEXIUCIUIUIMHAPHBIE
(MeXmpeMeTHbIE) OOILIeHayYHbIe TOHATHS, OTPAXKAIOLIHNE [EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(rKy METO/I0B IMO3HAHUs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHHE, TpOIlecC, CHCTeMa, HAayuHBId (DaKkT, MPUHIUI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, MCcleoBaHUe, HAOII0JeHNe, W3MEpPEHHUE, SKCIEPUMEHT U APYTUX), YHUBEpCaIbHbIE
yueOHble JeiicTBUs (MO3HaBaTelbHbIe, KOMMYHHKATUBHBIE, PETYJISTUBHBIE), 00eCIeunBaroye
dbopMupoBaHue (PYHKIIMOHAIBHONH I'PaMOTHOCTH M COIMAIbHOM KOMIETEHLHH 00ydYarommxcs,
CHOCOOHOCTh o0yyaromuxcs HCIIOJIb30BaTh OCBOCHHBIE MEKIUCLUIIIINHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCAJbHbIE ydeOHBbIE ICHCTBUS B IO3HABATEIbHOM U
COLIMAJIbHON IIPAKTHKE.



MeranpeqmeTHble pe3yabTaThl OCBOEHMs INPOrpaMMbl CPEJHEro o0mero o0pa3oBaHUS
JIOJKHBI OTPaXKaTh:

OBJaieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH I103HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBbIe JOrHYeCKHE TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTyalM3UpOBaTh IpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJIb30BaTh IIPU OCBOCHUU 3HAaHUM NPUEMBI JIOIMYECKOrO MBIIUIEHUs (aHalu3a,
CHHTE3a, CpaBHEHHMA, KIACCU(PHUKAIMM, OOOOIIEHHs), PACKPHIBATh CMBICT OHOJIOIMYECKHX
HOHATHUH (BBIIEJATh UX XapaKTEPHbIE IPU3HAKHU, YCTAHABJIMBATh CBSI3U C APYTUMH ITOHITUSAMH);

OTpeNeNiTh WENU ACATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH WX JIOCTHUIKCHUS,
COOTHOCHTD PE3YJbTaThl AE€ATEIBHOCTHU C IOCTABICHHBIMU LEJISIMU;

UCITIOJIb30BaTh OMOJIOTHUECKUE TMOHATUSA A OOBsCHeHHS (AKTOB W SIBICHHH KHUBOH
HIPUPOIBI;

CTPOWUTH JIOTUYECKHE pACCYyXIEHUS (MHAYKTHUBHBIC, JICIyKTHBHBIC, IO aHAJOTHH),
BBISIBJISATh 3aKOHOMEPHOCTH U NPOTHUBOPEUUS B PACCMATPUBAEMbIX SBJICHUAX, (OPMYIMPOBATH
BBIBOIBI M 3aKJIFOUCHHS,

IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUIsl MPEJCTABICHHs CYLIECTBEHHBIX CBA3eH U
OTHOIICHWIA B M3y4YaeMbIX OHMOJIOTHYECKHX OOBEKTaX, a TAaKXKe MPOTUBOPEUYHMI Pa3HOrO poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH(MOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI ¢ YIETOM aHAJIM3a UMEIOIINXCS MaTEPUATbHBIX
U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESATEIHHOCTH, OICHWBATH COOTBETCTBHE PE3YJIBTATOB LIEISIM,
OLIEHUBATh PUCKH ITOCIIEICTBUI e TEIbHOCTH;

KOOPAWHUPOBATh W BBIIOJHATE DPAa0OTy B YCIOBUSX pPEATbHOTO, BHUPTYAIBHOTO U
KOMOMHUPOBAaHHOT'O B3aUMOCHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIIJICHUE TIPU PEIICHUH KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCIEA0BATEILCKHIE Al CTBUS:

BJIAJICTh HaBBIKAMHU y4EOHO-HMCCIIEIOBATENBCKON M MPOEKTHOW NIEATENLHOCTH, HaBBIKAMHU
paspernieHust npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY METOOB
pelIeHus MPaKTHYECKUX 3aa4, MPUMEHEHHUIO Pa3IMYHBIX METOIOB MTO3HAHUS;

UCIMOJIb30BaTh PA3JIUYHbIE BUJBI JEATEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHMS, €ro
UHTEPIpPETANH, PEOOPaA30BAHUI0 W MPUMEHEHHIO B YYEOHBIX CUTYAIMsX, B TOM YHUCIE TpU
CO3JIaHUH Y4EOHBIX U COIIMATIBHBIX IPOEKTOB;

(dbopMHpOBaTh HAYYHBIH THIT MBIIUICHHS, BIAJETh HAYYHON TEPMUHOJIOTHEN, KIIFOUEBBIMHU
HOHATUSIMH U METO/IaMU;

CTaBUTh W (OPMYTUPOBATH COOCTBEHHBIE 3a7a4d B 00pa30BaTENbHOW ACSITEIBHOCTU U
KU3HEHHBIX CUTYallHsX;

BBISIBIISITh  TIPUYMHHO-CIICJICTBEHHBIE CBSI3M WM aKTyaJlM3HpOBAaTh 3a7ady, BBIIBUTATh
TUNOTe3y €€ pelleHus, HAaXOAWTh AapryMEHThl JUIS JOKa3aTelbCTBa CBOUX YTBEpPXKICHU,
3a71aBaTh MapaMeTPhl U KPUTEPUN PEIICHUS;

aHAJTM3UPOBATh IMOJyYEHHbIE B XOJAE pELIeHHUs 3aJaud pe3yJIbTaTbl, KPUTHUECKH
OILICHUBATh UX JOCTOBEPHOCTbH, TPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLIEHUBATh IPUOOPETEHHBIHN OMBIT;

OCYIIECTBIISATh IIEJICHANIPABICHHBIN ITOMCK IEPEHOCAa CPEICTB W CIIOCOOOB JEHCTBUS B
npoeCCUOHATIBHYIO CPELY;

yMETh TEPEHOCUTh 3HAHWS B TIO3HABATEIBHYI0 H  MPAaKTHYECKylo  00JacTu
KHU3HEIEATEIIHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEJAMETHBIX 001acTeil;

BBIJIBUTaTh HOBBIE WM, MNpeUlaratb OpPUTMHAIBHBIE MOJXOAbl U PEUICHUS, CTaBUTh
npoOJIeMBI B 33]1a9H, JTOITYCKAIOIINE alTbTepHATHBHBIC PEIICHHUS.

3) padora ¢ nngopmanmeii:



OPHUEHTHPOBATHCS B Pa3IMYHBIX MCTOYHUKAX MHPOpMANUM (TEKCTE y4eOHOro mocoowus,
HAYYHO-TIONYJISIPHOW JHUTEpaType, OMOJOTHUECKUX CIOBapSX M CIPABOYHHMKAX, KOMITBIOTEPHBIX
0a3ax [naHHbIX, B VIHTepHeTe), aHAIU3UPOBaThb HH(MOPMALMIO pa3lIUYHBIX BHJIOB U (opM
IIPEJICTaBIEHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

(GopMyIMpOBaTh 3ampOChl M NPUMEHATh Pa3IMYHbIE METOAbI NPH IOMCKE U OTOOpe
O6uonornyeckoit nHGopMaIu, He0OX0IUMOM /IS BHIIOJTHEHUS y4eOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUSA HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOIHH,
COBEPLIEHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIIOJIb30BaHMSI PA3JIUYHbBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMAJbHYIO (OpMY IHpPEACTaBICHUS OHOJIOTHYECKON
uHpopManuu (CXxembl, rpaduKu, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U APYTOE);

UCIOJIb30BaTh HAy4YHBIH S3bIK B KauecTBE CpeACTBa IpH paboTe ¢ OHOIOrMYEecKOH
uHpopMaLrell: TPUMEHITh XUMHUYECKUE, (PU3MUECKUEe M MaTEeMaTUYeCKHE 3HAKH M CHMBOJIBL,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIIOIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJAJeTh HABbIKAMU PpACIO3HABAaHUS M 3alMThl UHGpOpMaUMU, HH(OPMAIIMOHHON
0€30MacHOCTH JIMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

1) obuenne:

OCYILECTBIIATh KOMMYHHMKAIIUU BO BcexX cepax KM3HM, aKTUBHO y4acTBOBATb B JUAJIOre
WIM JUCKYCCHM IO CYIIECTBY 00CykJaeMoil TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI, BbICKA3bIBaTh
CYX/IEHUS OTHOCHUTENIBHO BBINOJHEHUs MpeaiaraeMoil 3ajayd, Y4MThIBaTb MHTEPEChl U
COIIACOBAHHOCTD MO3ULIUHI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBbIE CpEJICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(QIUKTHI 1
BECTH [1€PErOBOPHI;

BJIQJIETh PA3IMYHBIMU clOcoOaMU OOIIEHUS M B3aMMOJCHCTBUS, MOHMMATh HaMepeHUs
JpYyTUX JIOAEH, NPOSIBIATh YBAXUTEIBHOE OTHOLIEHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIIMpPOBATh CBOU BO3PAXKEHHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHMS C HCIIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAsI IeSITeJIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYLIECTBA KOMaHAHON W MHAUBUAYaJIbHOW pabOThI IpU
peleHn OMONIOTnYecKOl MpoOsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU peLIeHNH yueOHO 3a/1auH;

BBIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JEHCTBUH ¢ yu€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 UieHa KOJUIEKTHBA,

OpPUHUMATh I€JIM COBMECTHOW JEATENbHOCTH, OPraHU30BbIBATb U KOOPJMHHUPOBATH
JIEUCTBUSA MO €€ NOCTHUKEHMIO: COCTAaBIIATh IUIAH JEHUCTBUM, PACHPENCNSIThH POJIU C YYETOM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOMN paboTHI;

OILICHMBATh KayeCTBO CBOETO BKJIaJa U Ka)XJ0r0 Y4acTHHKAa KOMaHJbl B OOLIUI pe3ysbTar
10 pa3paboOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE MPOEKTHI, OLIEHUBATh WAEH C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
NPaKTUYECKOH 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHHE B pPAa3IMUHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJbLHBIMHU PeryaIsTHBHBIMH 1€ CTBUSIMU:

1) camoopranu3amus:

UCIIOJIb30BaTh OMOJIOTMYECKHWE 3HAHUS JJs BBIABIECHUS NpoOJeM M HUX pelIeHUus B
KU3HEHHBIX U YUEOHBIX CUTYaIHsIX;



BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOUX
JEHUCTBUSX M IOCTYIIKax 10 OTHOLICHHUIO K >KMBOM IPUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKPYXKaroUIMX;

CaMOCTOSITENIBHO OCYILLECTBIISTh I103HABATEIbHYIO JEATEIBHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBAaTH COOCTBEHHBIE 3aJa4d B O0Opa30BATENbHOM JESATEIBHOCTH U
JKU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENILHO COCTABJIATH IUIAH PELICHUs NPoOIeMbl ¢ y4ETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOUYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEAIOYTCHUN;

JieN1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTb 3a PELLICHUE;

OLICHUBATh MPUOOPETEHHBIH OIIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO M MPOSIBIICHUIO IIUPOKOH 3PYIUIMH B Pa3HBIX 00JaCTAX
3HaHMUH, IOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEJISM;

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIIeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
U MBICJIUTEJIBHBIX IPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHHM, HCIOIB30BATh MPUEMBI pedIIeKCUU
JUTSL OLIGHKY CUTYAallld, BHIOOPA BEPHOTO PEILICHIS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHIKEHUIO;

IIPUHUMATh MOTUBBI U apIYMEHTBI APYTUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

3) npunsiTHE CeOs M APYIHX:

IPUHUMATH ce0sl, TIOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3yJIbTATOB AEATEIbHOCTH;

IIPU3HABaTh CBOE MPAaBO U MPaBO APYTUX Ha OMIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYTOro YEJIOBEKA.

NPEJIMETHBIE PE3YJIbTATHI

[TpenmerHble pe3ynbTaThl ocBoeHUs nporpaMMbl COO mo 6uonoruu Ha 6a30BOM ypOBHE
BKITIOYAOT CIeIpUUecKue sl ydeOHoro npeamera «buosorus» HaydHbIe 3HAHHS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, HHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JeSITETHHOCTH TI0 TOJyYSHHIO HOBOTO 3HAHWS M NMPUMEHEHHIO 3HAHWW B Pa3NIMYHBIX yUEOHBIX
CUTyallUsIX, a TaKke B pEalbHbIX >KU3HEHHBIX CUTyallusiX, CBS3aHHBIX C Ouosorueil. B
porpaMMe TpeAMETHBIE Pe3yJIbTaThl MPEICTABICHBI IO TOAaM 00yUYCHHS.

[IpenmerHble pe3ynbTaThl OCBOEHHs yueOHoro mnpeamera «buonorust» 6 10 knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OHOJOIMM B CHCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHWH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOT'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ononornu, PyHKIIMOHATEHOW TPaMOTHOCTH YEJIOBEKA TS PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEpKaHHe OMOJIOrMYECKHX TEPMHUHOB U MOHATHUN: )KU3Hb, KIIETKA,
opranu3M, Merabosm3M (OOMEH BEMIECTB M NPEBpAIlCHWE JHEPTHH), TOMEOCTa3
(camoperynsnusi), ypOBHEBas  OpraHM3alMs KHBBIX  CHCTEM, CaMOBOCIPOHM3BEIECHUE
(peTpoTyKIHs), HACIEICTBEHHOCTh, HI3MEHUYHUBOCTD, POCT M Pa3BUTHE;

yMEHUE u3jaraTb OMOJOTHMYECKHE TEeOpuHu (KJIETOYHas, XPOMOCOMHas, MyTallMOHHAs,
LEeHTpajbHas JorMa MOJeKyJsapHoi Ouonorun), 3akoHbel (I. Mennens, T. Moprana, H. W.
BaBunosa) u yueHus (0 eHTpax MHOTr00Opa3us M MPOUCXOKICHUS KyJIbTYpHBIX pactenuit H. 1.
BaBuiioBa), onpenensTh TpaHHUIIbI UX TPAMEHUMOCTH K JKUBBIM CHCTEMAaM;

yYMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJEHHWE U ONMHCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SBJICHUN, OpraHu3anuss U TMPOBEACHHE OHUOJIOIMYECKOTO



SKCIIEPUMEHTA, BBIABM)KCHHUE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJYYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3yIbTaTOB;

YMEHHME BBIJIEISATH CYLIECTBEHHbIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U 3yKapHOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEUIECTB U
NPEBpAaIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOTO M IHEPreTHUecKOoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MeH03a, OILIOI0TBOPEHHS, PA3MHOXKECHUSI, UHIUBUAYAIbHOTO PAa3BUTUS
opraHusma (OHTOTEHE3);

yMEHHE MPUMEHAThH MOJTYYCHHbIC 3HAHUS 71 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
ABJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECTIeUeHUs
0€30MacHOCTH CBOErO 3JI0POBbS U 370POBbSl OKPYXKAIOWIUX JIIOJEH, COONIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAaOIIEH NPUPOIHON cpeae, MOHMMaHUEe HEOOXOAMMOCTH
MCIIOJIb30BaHUsl JOCTHKECHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH JJIs pallOHAIBHOTO
HPUPOIONOIB30BaAHUS;

YMEHHE pellaTh »JIEMEHTapHbIE TEeHETHYECKHe 3a/Jadyd Ha MOHO- U JIUTHOpUAHOE
CKpEeIIMBaHKe, CIEIUICHHOE HACJIEOBAaHHE, COCTABIATH CXEMbl MOHOTHUOPUIHOTO CKPEIIMBAHUS
JUTSL TIpEe/ICKa3aHus Hacle0BaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JJAOOPATOPHbIE U IpPAKTHUECKHE paboThl, cOOII0aTh MpaBuUia MpU
paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTHYECKH OLICHMBATh W HHTEPIPETHUPOBATh HMH(OpPMALMIO OHOJIOTrHYECKOIrO
COJIep’KaHusl, BKIIIOYAIOIIYIO TICEBIAOHAYUYHbIE 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB (CpElCTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIOMYJISIPHBIE MaTepUalIbl), STUYECKHE ACIIEKThI COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE U YCTHBIE COOOIIeHHs, 0000Imas
Ouonoruueckyro HMHGPOpPMAIMI0 U3 HECKOJBKHUX HMCTOYHHUKOB, TPAaMOTHO HCIOJIb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.

[IpenmerHble pe3ynbTaThl OCBOEHMs yueOHoro mnpeamera «buonorus» ¢ 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M pOJU OMOJOTMM B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAYYHOT'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JJIsl PEeLLeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COEepP)KaHUEe OMOJIOTMUECKUX TEPMUHOB U MOHATHUI: BUJI, TOMYJISALMS,
reHo(OH/, OSBOJIOLMS, JBIXKYIIME CHUJIbl ((DaKTOpbI) DBOJIOIUH, MPHUCTOCOOJICHHOCTh
OpPraHu3MOB, BHUJA000pa30BaHME, JSKOJIOTHYECKHE (PAKTOPBI, HSKOCHUCTEMA, MPOIYLEHTHI,
KOHCYMEHTBI, pEIyLIEHTHI, LIETIH MUTaHUs, SKOJIOrHYecKas upamuaa, OuoreoreHos, ouocdepa;

yMEHUE Wu3laratb Ouonorndyeckue Teopuu (3BomonMoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPHS SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTHU (3apobiiieBoro cxoactea K. M.
bapa, uepenoBanus Ii1aBHBIX HampaBieHMM M nyTeil sBomouuu A. H. CeBeproa, ydyeHus o
ouochepe B. 1. BepHaackoro), onpeaensaTh rpaHUIbl KX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJOIWU: HAOJIOJCHHE M OIUCAHUE
KUBBIX CHCTEM, IIPOLECCOB U SBJICHUN, OpraHU3aluss U TMPOBEACHHE OHOJIOIMYECKOTO
DKCIIEPUMEHTA, BBIIBM)KEHUE TMIIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXIY HCCIELYyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHWE IOJYYEHHBIX Ppe3yJlbTaTOB, MCIOJB30BAHHBIX HAYYHBIX MHOHSITHI,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU IIOJyUYEHHBIX PE3YJIbTATOB;

YMEHHE BbIIETATh CYIIECTBEHHbIE TPU3HAKU CTPOCHUSI OMOJOTHYECKHX OOBEKTOB: BUJIOB,
HOMYJISAUN, TNPOJYLUEHTOB, KOHCYMEHTOB, pEIYLEHTOB, OHOTeOlEHO30B U HKOCUCTEM,
OCOOCHHOCTH  NPOIECCOB:  HACIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOrO  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS 3KOJIOTMYECKHX (PaKTOPOB Ha
OpraHU3MBl, IEPEHOCA BEIIECTB M MOTOKA YHEPIHH B 3KOCHCTEMAX, AaHTPOIIOI€HHBIX U3MEHEHUI



B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOPOTa BEIECTB M OHMOr€OXMMHYECKHX LHKIOB B
ouocdepe;

YMEHHE NPUMEHATh IMOJTy4YE€HHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SBJICHUH, 111 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECIeUeHUs
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/0pOBbS OKPYXKAIOIIMX JIOAEH, COOIIOACHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAaOIIEH NPUPOIHON cpeae, MOHMMaHUEe HEOOXOAMMOCTH
UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOMU onosoruu Ui palnKoHAIBLHOIO
IPUPOONIOIB30BAHNUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOrMYECKHE 3aJaud, COCTABIATh CXEMbl IEepeHoca
BEILECTB U SHEPTUH B dKOCHCTeMax (L[eNU MUTAHUS );

YMEHHUE BBINOJIHATH JIAOOPATOpPHBIE M MPaKTUYECKUEe paboThl, COONIOAATh MpaBUia MpU
paboTe ¢ y4eOHbBIM U 1a0opaToOpHBIM 000pYI0BAHUEM;

YMEHHE KPUTHUYECKH OLIEHHMBAaThb M HHTEPIPETHPOBATH HH(OpMAIUIO OHOIOrMYECKOro
COJepKaHUs, BKIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHHUSA W3 PAa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOW HMHGOpMalMM, HAayYHO-IIOMYJIIpHbIE MaTepualibl), paccMaTpuBaTh IJI00AJIbHBIE
HKOJIOTHYECKUE TPOOIEMBI COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOIICHHIO K HUM COOCTBEHHYIO
HO3UILIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE MW YCTHBIE COOOmIeHHs, 00001Ias
Ouosornyeckyro HHGOpPMALMIO M3 HECKOJbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KoanuyecTBO 4acoB DJIeKTPOHHbIE
HaunmenoBanue pa3aejioB U TeM udpoBbie
Ne i/ NporpaMMEI pas Beero Kontpoabubie IIpakTuueckue f)lgpg)f OBAT e.J)'ILHLI e
padoThbI padoTbl pecype
bubmnnorexa IHOK
buosorua kax Hayxa 2 0.5 https://m.edsc]i).ru/7f41c292
JKuBble CUCTEMBI U MX OpraHu3aIus 1 buGnuorexa LIOK
https://m.edsoo.ru/7f41c292
XUMUYECKUN COCTAaB U CTPOCHUE KIIETKU 8 0.5 bubmorexa LLOK
https://m.edsoo.ru/7f41c292
KusHenesaTenbHOCTh KIIETKH 6 buGnuorexa LIOK
https://m.edsoo.ru/7f41c292
Pa3smHOXeHue 1 HHAUBUAYaTbHOE Pa3BUTHE 5 05 bubmmnoreka HOK
OpraHM3MOB https://m.edsoo.ru/7f41¢c292
HaciaencTBeHHOCTh U U3MEHUYHUBOCTD 8 05 bu6nmorexa LIOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
PesepBHOE Bpems 1 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2



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

11 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
HanmeHnoBaHMe pa3aesioB U TeM u¢posBbie
Ne i/m OpOrpaMMbE pasi Beero Konrpoabnbsie IIpakTHyeckue f:é p?:f OBAT eJ)IbHH e
padoThbI padoThI pecype
1 DBONIOIIMOHHAST OMOJIOTHS 9 1 E:tf?:?/ﬁ.?iiﬂﬁ/? fA1cc74
5 Bo3HuKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpyXKarolas cpeaa 5 1 EH6H_HOTeKa 0K
https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa v SKOJIOTUYECKUE CUCTEMBI 9 bubmorexa [OK
https://m.edsoo.ru/7f41cc74
5 PeszepBHoe Bpemst 2 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 2 25

I[TPOTPAMME



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

INIOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KoJunyecTBo 4acoB Jlara Hara JJIeKTPOHHBbIE UM (PPOBBIE
Il/-lI Tema YpoKa B K()HTpo,m,}[],[e HpaKanecKHe N3y4YeHM s N3yJeHHUA OﬁpaSOBaTeJILHbIe
Cero ' padormi padoTHI no miamy 10 GaKTy  pecypchbl
EHOIOISL B CHOTEME 04.09.2025 bu6mmoreka [IOK
1 a IJ: 1 https://m.eds00.ru/863e6122
Y https://m.edso0.ru/863e632a
9 Meroap! T03HaHUS 1 11.09.2025 bu6mmoreka [IOK
YKHBOH MTPUPOJIBL. https://m.eds00.ru/863e6122
5 Buonornueckue . 18.09.2025 Bubmorexa LIOK
CHCTEMBI, HIPOTECCHT 1 https://m.eds00.ru/863e6564
WX H3YUYCHHE
. XI/E\;I;III/IIGCBKOI/II/; (IJ/IOCTaB . 25.09.2025 Bubnmorexa [IOK
KICTKH. BOA https://m.edso0.ru/863e674e
MUHEpPATbHBIE COU
5 benku. CoctaB u 1 02.10.2025 bubmuorexa [JOK
CTpoeHHE OCKOB https://m.eds00.ru/863e6b72
5 ?;priizbl ;/1 1 09.10.2025 bubnuoreka [IOK
OJIOTHHCCKHE https://m.eds00.ru/863e6b72
KaTaJIn3aTOPbI.
16.10.2025 bubnuoteka [JOK
! YraeBompL. JIHmm eI 1 https://m.eds00.ru/863e6870
8 HyxiiennoBsle 1 23.10.2025 bubmunorexa LIOK
KUCIOTEL. ATD https://m.edso0.ru/863e6d5c¢
y ’ https://m.eds00.ru/863e6e88
Krnerounas Teopus
10 Knerka xak nemoctHas 1 13.11.2025
JKMBasi cUCTEMa
11 Crpoenue 1 05 20.11.2025 bubnuorexa [JOK

3YKapUOTUYECKOU

https://m.edso0.ru/863e6ff0



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
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0

kieTku. JlabopaTopHas
paborta Ne 1 «M3yuenue
CTPOCHUS KIIETOK
pacTeHuil, )KUBOTHBIX,
rpubOB U OakTepuii mox
MHKPOCKOIIOM Ha
TOTOBBIX
MHKpOIIpenapaTax u ux
OTIHCaHHE»

https://m.eds00.ru/863e716¢

12 KonTtponsHas padora 27.11.2025 bubnnorexa [HOK
Nel https://m.eds00.ru/863e766¢
OO0OMeH BeIEeCTB NN 04.12.2025

13 MeTab0JIN3M bubmuoreka [JOK
®DOTOCHHTES. https://m.eds00.ru/863e7c98
XeMOCHHTE3

14 DHepPreTUYecKuit 11.12.2025 bubnuoteka [JOK
oOMeH https://m.edso00.ru/863e7aae
JKu3HeHHBIN UK 18.12.2025
KJeTku. [lenenue
KJICTKH. MuTO3.
JlaGoparopHas paboTa Bubnmorexa [IOK

15 Ne 2 «Habmonenue 0.5 https://m.edso00.ru/863e7dc4
MHTO3a B KJIIETKaX
KOHYHKA KOPEIIKa JIyKa
Ha FTOTOBBIX
MHUKpOIIpenapaTax»

16 IEIG/I;IS;I;{; ?\::ai;iﬁ{'oro 20122025 bubmmorexa LJOK

https://m.eds00.ru/863e796e

CHUHTE3A

17 Tpaucasus — 15.01.2026 bubnnorexka [JOK
OMoCcHHTE3 OelKa https://m.edso00.ru/863e796e

18 Hexnerounsie ¢popmbl 22.01.2026 bubnuoreka [IOK

YKU3HU — BUPYCHI

https://m.edso0.ru/863e7540



https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

DopMBI PA3MHOKEHUS

29.01.2026

bubmuorexa [JOK

19 OpraHH3MOB https://m.edso00.ru/863e81b6
https://m.edso00.ru/863e831e
N 05.02.2026 bubnmoreka [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3zoBanue u 12.02.2026
21 Pa3BUTHE MOJIOBBIX bubmumoreka [IOK
KJIETOK. https://m.eds00.ru/863e81b6
Or1o10TBOpPEHHE.
29 NunuBuayansHoe 19.02.2026 bu6mmoreka [IOK
pasBUTHE OPraHU3MOB https://m.edso0.ru/863e8436
| Lo B 10K
https://m.eds00.ru/863e86f2
U3MEHYHUBOCTH
3aKOHOMEPHOCTH 05.03.2026
24 Eg;gii(;;?ﬂﬂ bu6nmoreka [JOK
: https://m.eds00.ru/863e8878
Monorubpuanoe
CKpEIIMBAHHE
Jurubpunxoe 12.03.2026
https://m.edso00.ru/863e89a4
HACIICIOBAHUS
MIPU3HAKOB
Crenientnoe 19.03.2026
HAaCJIeJOBAHUE
MIPU3HAKOB.
JlaGoparopHas paboTa Bubnorexa [TOK
26 Ne 3 «Hsyuenne 0.5 https://m.eds00.ru/863e8c60
pe3yNbTaToB
MOHOTHOPHUIHOTO U
TUTHOPHUIHOTO

CKpEIIUBaHUS Y



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

27

Jp030(hUITBI HA TOTOBBIX
MHKpOIIperapaTax»

I'enernka moia.
Hacnenosanue
MIPU3HAKOB,
CIICIIJICHHBIX C II0JI0M

26.03.2026

bubmuorexa [JOK
https://m.edso0.ru/863e8c60

28

HN3MeHUnBOCTb.
Henacnencreennas
U3MEHYUBOCTD.
JlaGopaTopHnas pabota
Ne 4. VIzyuenue
MOIU(PUKAITHOHHOM
W3MEHYHBOCTH,
MOCTPOCHUE
BapUAIMOHHOTO psia U
BapHUaI[MOHHON
KpHBOW»

0.5

09.04.2026

bubmuorexa [JOK
https://m.edso0.ru/863e8efe

29

Hacnencreennasa
U3MEHYHUBOCTb.
I'enetnka degoBeka

16.04.2026

bubmuorexa [JOK
https://m.edso0.ru/863e8efe

30

KonTponbnas pabota
Ne2

23.04.2026

bubmuorexa [JOK
https://m.edso0.ru/863e8d78

31

Pe3sepBHBII ypOK.
O0o001IeHNE TT0 TEME
«HacnencTtseHHOCTE U
W3MCHYHUBOCTD
OpPTaHU3MOBY

30.04.2026

32

33

Cenexkuus Kak HayKa u
rpouece

MeToanl M TOCTHIKEHUS
CEJIEKI[MU PACTEHHI 1
JKUBOTHBIX

07.05.2026

14.05.2026

bu6mmorexa [IOK
https://m.edso0.ru/863e9214

bu6mmorexa [IOK
https://m.edso0.ru/863e9214

34

buorexnonorusa kak

21.05.2026

bu6mmoreka [IOK



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

‘ OTpacJib IPOU3BOJICTBA

https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34



https://m.edsoo.ru/863e9336

11 KJIACC

KoaunuyecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

Ne Jlara
u/n Tema ypoka Beero Kontpoabubie IIpakTuueckue w3ydeHus o6pasoBaTejibHbIE
padoThI padoTbI pecypcbl
1 DBOJIIOLUS U METOJIbI €€ U3yUYECHUS 1 EH@I_HOTeKa 0K
ttps://m.edsoo.ru/863ea20e
2 Hctopust pa3BuTus npeacTaBieHui 1 bubnnoreka [JOK
00 3BOJIOIHMU https://m.eds00.ru/863e9570
bu6mmoreka [IOK
3 Mukpossomons L https://m.edso0.ru/863e9cle
[MomynsAnus Kak d7eMeHTapHas
€/IMHUIIA BUJIA U 3BOJIOLMH. Bubmorexa LIOK
4 Jlaboparopuaz pabora Ne 1 1 05 https://m.edso0.ru/863e99c6
«CpaBHEeHHE BUOB 10
MOP(}OIOrHIecKOMYy KPUTEPHIO»
5 JIBUoKyIIHME CUIIbI (3JIEMEHTapHbIE 1 bubnnoreka [JOK
(aKTOpBI) SBOITIOIIH https://m.edso0.ru/863e9da4
6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 ﬁgg:ﬁ;;iigﬁﬁl%gege 40
Pe3ynbpTatsl sBOIIONMN:
MPUCIIOCOOIEHHOCTh OPraHU3MOB U
7 BUJ000pa3oBanue. JlabopaTopHas 1 05 bubnnoreka [JOK
pabota Ne 2 «Onucanue ' https://m.edso0.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OPTaHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepa»
8 Hamnpasnenus u nytu 1 bubmuorexa [IOK
MaKpO3BOJIOIMH https://m.edso0.ru/863e9cle
9 HeoOpatumocTs 3BoOIONNN 1
10 Uctopus KU3HU Ha 3emiie u 1
METO/BI €€ N3yUCHHS
11 I'MnoTessl MPOUCXOKIACHUS KU3HU 1 bubnuoreka [IOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

Ha 3emMiie

https://m.edso0.ru/863ea5a6

PazButue xu3Hu Ha 3emiie 1o spam

bubmuorexa [JOK

12 U TIepHOIaM https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOTIOIUU
PacTUTENILHOTO U 5KHBOTHOTO MHUDA.
13 [TpakTrueckas padora Ne 1 05 bubmuorexa [JOK
«3yueHne UCKOTaeMbIX OCTaTKOB ' https://m.edsoo.ru/863ea8bc
pacTeHHii U KUBOTHBIX B
KOJIICKITHSIX)
bu6mmoreka [IOK
14 KokTponban pabora Nel https://m.edsoo.ru/863ea48e
T — ubmotera LIOK
P pa. H https://m.edsoo.ru/863eac2c
YeJI0BeKa (aHTPOIOTEHE3)
16 JBwxymue cuibl ((hakTophI) bubnnorexa [HOK
aHTpOTIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH YBOJIOLUH
9eJI0BeKa
18 Yenoseueckue packl ¥ MPUPOIHBIE bubnnorexka [JOK
aJanTalyy YeJoBeKa https://m.edso0.ru/863eaea2
PezepHblil ypok. O0o0meHue no
19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
KHU3HHU Ha 3emiie»
20 DKOJIOTHS KaK HayKa
21 Cpensl 0OuTaHUs U YKOJIOTHIECKHE bubnuorexa [JOK
baxTopsl https://m.edsoo.ru/863eafec
AOGuoTtndeckue HakTophI.
22 fl?/[iopgziglr{;ig:ﬁdo:i(1962;IHOCTH 0.5 bubmorexa [IOK
pPos ' https://m.edso0.ru/863eb10e
pacTeHui U3 pa3HbIX MECT
oOUTaHUSN.
23 buotnueckue GakTops bubmuoreka [JOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
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.edso0.ru/863eb348

DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyssun. [Ipaktuueckas pabora

24 Ne 2 «IToncuér moTHOCTH 1 0.5
MOMYJISIINI pa3HbIX BUOB
pacTeHun»

o5 Coo01iecTBa OpraHu3MoOB — 1 bubnmoreka [JOK
OuOLCHO3 https://m.edso0.ru/863eb46a

26 DKOJIOTUYECKHUE CUCTEMBI 1 bubmuorexa [JOK
(9KOCHCTEMBI) https://m.edso0.ru/863eb46a
OcHOBHBIE TIOKA3aTENN

27 3KOCUCTEMBI. DKOJIOTUYECKHUE 1 bubmuorexa [JOK
nupamuibl. CBOMCTBA 9KOCUCTEM. https://m.edso0.ru/863eb5fa
Cykueccus

28 KoHTponbHas pabota No2 1

29 [IpupoaHbIe SKOCUCTEMBI. 1
AHTpPOIIOTEHHBIC YKOCHCTEMBI

30 buocdepa — riobdanpHas 1 bubnnoreka [JOK
IKOCHCTEMA 3eMJITH https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnmnorexa [JOK
ouochepsr https://m.edso0.ru/863ebd16

32 YenoeuecTBO B 6rochepe 3emnn 1

33 CocymiecTBoBaHUE TPUPOBI U 1 bubnmnoreka [JOK
YeJI0BEeYeCTBa https://m.edsoo.ru/863ebale
PesepBHrlil ypok. O6001IeHNE

34 TeMsl «Coo0l1iecTsa u 1
9KOJIOTHYECKHUE CUCTEMBI)

OBIIEE KOJIMYECTBO YACOB I10 34 25

[TPOPAMME



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

MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHEro o01ero 0opa3oBaHus

ChopMUpPOBAaHHOCTh 3HAHUM O MECT€ M POJH OHOJOTMH B CHUCTEME
HAYYHOT'O 3HAHMsI €CTECTBEHHBIX HAayK, B (JOPMHUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MUPAa M HAYYHOTO MHPOBO33PEHUS; O
BKJIaJIE POCCHMCKMX U 3apyOCKHBIX YUYEHBIX-OMOJIOTOB B DPa3BUTHE
Ouosiornu; (QYHKIMOHAIBLHOW TPAMOTHOCTH YEJIOBEKA ISl PEIICHHS
KU3HEHHBIX 337124

YMeHHe pacKkpblBaTh COACpPXKAHUE OWOJOTHYECKUX TEPMUHOB U
MOHATHM: XKHU3Hb, KIIETKA, OpraHu3M; MeTabonu3M (0OMEeH BeIleCTB U
MpEBpAIICHUE SHEPIHH), TOMEOCTa3 (CaMOperyssiius), YpOBHEBas
OpraHM3aIys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PErpOIyKIIus),
HAaCJEACTBEHHOCTh, K3MEHUYNBOCTh, POCT U PA3BUTHE

YMeHue uznaratb OMOJIOrHYeCKue TeOpUun (KJIETOYHAsl, XPOMOCOMHASs,
MyTanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHus: (0 IIEHTpaxX MHOrooOpasus M MPOUCXOXKICHHS KYJIbTYPHBIX
pactenuii H.J. BaBunoBa), onpeaensaTs rpaHuIbl KX TPUMEHUMOCTH K
JKUBBIM CUCTEMAM

VYMmenue BJIaACTb MCTOAAaMHU HAY4YHOr'0 IIO3HAHUA B Oounoyiorun
(Ha6HIOI[eHI/Ie U OIIMCAHUC KUBBIX CHCTCM, IIPOLECCOB U HBHCHI/If/’I;
opraHu3anusa n IIPOBCACHUC OMOJIOTHYSCKOTO OKCIICPUMCHTA,
BBIIBHKCHHEC THUITIOTEC3bI, BBIABJICHUC 3aBUCHUMOCTH MCKOY
HCCIICAYCMBbIMHU BCIIMUNHAMU, 00BsICHEHHUE MOJIYYCHHBIX PC3YyJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHSITI/H\/JI, TCOpI/II\/'I U 3aKOHOB; YMCHUC
ACJIaTh BIBOJAbI HAa OCHOBAHUU IOJTYYCHHBIX peBynLTaTOB)

YMeHue BBIJENATh CYIIECTBEHHbIE NPU3HAKM BHUPYCOB, KIIETOK
MIpOKapuoOT MW OYKApUOT, OAHOKJIICTOYHBIX HW  MHOTOKJICTOYHBIX
OpPraHM3MOB;  OCOOCHHOCTH  IPOLIECCOB  OOMEHa  BEILECTB U
MpeBpalleHys] PHEPruu B KJeTKe, (POTOCHHTE3a, IIACTUYECKOTO W
JHEpreTM4eckoro  oOMeHa,  XEMOCHHTEe3a, MHUTO3a,  Meilo3a,
OIJIOAOTBOPCHUA, PAa3MHOXKCHUA, UHAUBUAYAJIbHOT'O Pa3sBUTHA
opranusMa (OHTOTeHe3)

YMeHue TNpUMEHATh TOJy4YeHHbIE 3HAaHUS IS OOBSICHEHUS
OHMOJOTrMYECKHUX MPOILIECCOB U SBJICHUM, A MPUHATHS MPAKTHUYECKUX
peleHHii B MOBCeTHEBHON KHU3HH B LIEJsIX oOecrieueHust 0€30MacHOCTH
CBOETO 37I0POBbsI U 3JI0POBbsI OKPY>KAIOIIUX JIFOJIEH, COOIIIOIEHUST HOPM
IPaMOTHOTO TIOBEJIEHUS B  OKPYJKAIOLIEH MPUPOAHOM  Cpenc;
MMOHUMaHHe HE00XO0IMMOCTH MCIIOJIb30BaHUS JOCTUKEHHUH
COBPEMEHHOM OMOJIOTMM W OMOTEXHOJIOTHMH Uil PalMOHAIBHOTO
MIPUPOIONOIB30BaAHUS

YMeHue pemiatb 3J€MEHTapHble T€HETUYECKHE 3aJladd Ha MOHO- U
TUTUOPUIIHOE CKpEeIIMBaHUE, CIEIUICHHOE HACleJJOBaHHUE; COCTABIATH
CXeMbl ~ MOHOTHOPHMJIHOTO  CKpCIIMBaHUS Il TMPEeJCKa3aHus
HACJIEIOBAHUS [IPU3HAKOB Y OPraHU3MOB




YMeHue BBIMONHATH JIA0OPATOPHBIE U  TPAKTHYECKHUE PadoTHI,
coOmroaTh mpaBWjia TpH padoTe ¢ y4eOHBIM H J1TaOOpPaTOPHBIM
o0opyoBaHuEM

YMeHne KpUTHYECKH OLEHHBATh W HWHTEPIPETHUPOBATH HH(OPMAIIHIO
OMOJIOTNYECKOT0 CO/IEPKAHM, BKIIOYAIONIYIO NICEBIOHAYYHbIE 3HAHUS
U3 pa3iauyuHbIX UcTOYHUKOB (CMI, HayuHO-IONYJIsIpHBIE MaTepUabl);
TUYECKHE AacClEeKThl COBPEMEHHBIX HCCIElIOBaHUM B Ouosorumy,
MeIULHE, OMOTEXHOJIOTHH

10

11 KUIIACC

Kox
NpoBePsSIEMOro
pe3yJbTarTa

YMeHue co3zaBaTh COOCTBEHHBIE TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
000011ast OMOJOTUUECKYI0 MH(OPMAITUIO U3 HECKOJbKHUX HCTOYHUKOB,
IPaMOTHO UCTOJb30BaTh MOHATUHHBIN anmapaT OHOJIOTHH

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeIHero 001ero odpa3soBanusi

CdopmupoBaHHOCTh 3HAHUKW O MECTe U POJH OMOJIOTUU B CHCTEME
Hay4YHOT'O 3HAHUS €CTECTBEHHBIX HAYK, B (POPMUPOBAHUHN COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPAa M HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOekKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE
Oouosnoruy; (pyHKIMOHATBLHOM TPAMOTHOCTH YeNOBEKa ISl pelleHus
YKU3HEHHBIX 33]1a4

YMeHHE pacKphIBaTh COJACpPKAHUE OWOJOTHYCCKUX TEPMUHOB H
TIOHSATUN: BUJI, TOIMYJSAIUS, TeHOMOH, BOJIONMS, IBIKYIIUE CHUIIBI

(paxtopsr) IBOJIIOLINH, PUCIIOCOOTIEHHOCTh OpPraHHU3MOB,
BH1000pa3oBaHMme, DKOJIOTHYECKHE (hakTopsI, 9KOCHCTEMA,
MPOAYLICHTHI, KOHCYMEHTBI,  PEIyLEHTHI, Henu  MUTaHus,

9KOJIOTUYECKas MUpaMKia, OMoreoreHo3, ornocdepa

YMeHue uznaratb OMOJIOTMUECKHE TEOpUH (IBOJIOLMOHHAS Teopus Y.
JlapBuHa,  cHHTeTHWYecKas  TEOpUs  DBOJIOLMU), 3aKOHBl H
3aKOHOMEpHOCTH (3apogbimeBoro cxoactsa K.M. bapa, yepenoBanus
TJIaBHBIX HampaBjieHui u mytei sBomonun A.H. CeBepiioBa, yueHus o
oumochepe B.M. Bepnanmckoro), ompenensiTh  TpaHUIBI  UX
MPUMEHUMOCTH K >KUBBIM CHCTEMaM

YMeHue BrIajeTb METOJaMU HAYYHOTO TIO3HAHHUS B OHOJOTHH
(HaOmro/IeHNe W OINHCAHUE >KUBBIX CHCTEM, IPOIECCOB W SIBICHUM;
OpraHM3ainys W TMpOBeAeHHE OHOJOTHYECKOrO  JKCIIEPUMEHTA,
BBIBIDKCHWE  TUIIOTE3Bl;  BBIABICHHE  3aBHCHUMOCTH  MEXIY
HCCIIeyeMbIMU BETMYMHAMH, OOBSICHEHHE MOTYyUYEHHBIX PE3yJIbTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHATHA, TCOPHA W 3aKOHOB, yMCHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TIOJTYUYEHHBIX PE3yJIhbTaTOB)

YMeHnue BBIJIETIATH CYILLIECTBEHHbBIE IIPU3HAKU CTpOECHUS
OMOJOrMYEeCKHX OOBEKTOB: BUJOB, MOMYJSIIHM, POAYLEHTOB,
KOHCYMEHTOB,  PEIyLIEHTOB,  OWOreOLEHO30B M  DKOCHUCTEM;
0COOEHHOCTH IIPOLIECCOB HAaCJIEeACTBEHHON M3MEHYMBOCTH,
€CTeCTBEHHOTO  0TOOpa, BHA000pa30BaHUs, MPHUCIIOCOOIEHHOCTH
OpPraHU3MOB, JIEHCTBUSL HKOJIOTMUECKUX (PAaKTOPOB Ha OpPraHU3MBI,
IIepeHOCca BEUIECTB U IIOTOKA SHEPTUH B DKOCUCTEMAX, AHTPOIIOT€HHBIX




W3MEHEHUN B DKOCHCTEMaxX CBOCH MECTHOCTH, KPYTOBOPOTa BEIIECTB U
OMOre0OXMMHYECKUX IIMKJIOB B Onochepe

YMeHue OpUMEHSTh TOJy4YeHHble 3HaHUS i OOBSICHEHUS
OMOJIOTUYECKHX IMPOIECCOB U SBJICHHMA, ISl MPUHATHS MPAKTHYCCKUX
pelIeHri B MOBCEAHEBHON KU3HU B LIETSAX oOecreyeHus: 6e30MacHOCTH
CBOETO 3/I0POBbS U 3/I0POBbSI OKPY>KAIOLIHX JIIOJIEH, COOTI0IEHUS HOPM
rPaMOTHOTO  TIOBEJIEHUSI B  OKpY’Kalolllell MPUPOAHON  cpeje;
MMOHUMAaHUE HE00X0IMMOCTH HCII0JIb30BaHUS JIOCTHKEHHIM
COBPEMEHHOM OMOJIOTHU JJISl PALIMOHAIIBHOTO TPUPOIOTOTIH30BAHUS

YMeHue pewaTth 3J€MEHTapHble OMOJOIMUYECKHE 3a/1adyM, COCTaBIAThH
CXEMBI [IEpEHOCca BEUIECTB U SHEPTUU B 3KOocHcTeMax (LIENH MUTAHUs)

YMeHue BBINOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadoTHI,
coOmoaTh TpaBuja mpu padoTe ¢ Y4eOHBIM M JTaOOpPAaTOPHBIM
o0opy1I0BaHHEM

YMeHue KpUTHYECKH OLEHUBAaTh U HMHTEPIPETHPOBATh MH(POPMAIUIO
OMOJIOTMYECKOT0 CO/IEpKaHMs, BKIHOYAOLIYIO IICEB/IOHAYyYHbIE 3HAHUS
U3 pa3iauyuHbIX UcToYHUKOB (CMMU, HayuHO-IONYJIsSipHBIE MaTepUallbl);
paccMaTpuBaTh riio0anbHbIe HKOJIOTUYECKUE po0IeMbl
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHHIO K HUM COOCTBEHHYIO
MO3ULIMIO

10

YMeHue co3zaBaTh COOCTBEHHBIE TMCHMEHHBIC M YCTHBIE COOOICHMUS,
0000111251 6MOJIOrHYECKYt0 UHPOPMAIIHIO U3 HECKOJIBKUX MCTOUYHUKOB,
IPaMOTHO UCTOJIb30BaTh MOHATUHHBINA anmapaT OHOJIOTHH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

1

buonorus kak Hayka

11

1.2

2.1

buonmoruss — Hayka o xuBOod mnpupoge. Pomp Ouonormu B (HopMUpOBaHHUU
COBPEMEHHOW Hay4yHOH KapTHHBI MUpa. CucTemMa OMOJI0rMYeCKUX HayK

Mertoabl Mo3HaHMS KUBOM MHpUpPOAbI (HAOIIOAECHUE, SKCIEPUMEHT, ONUCAHMUE,
U3MEpeHue, KiIacCupHKalus, MOJEIMPOBAaHUE, CTaTUCTHYECKas o0paboTka
JTAHHBIX )

JKuBble cuCTEMBI M X OpraHu3anus

XKusble cucrtemsl (6uocHcTeMBbl) Kak MpeaMeT u3ydeHus Ouonoruu. CpoiicTBa
OMOCUCTEM H UX pa3HOOOpas3ue

2.2

VYpoBHM OpraHuzalMu OUOCHUCTEM: MOJIEKYJIIPHO-TEHETHUYECKUH, KIIETOUYHBIH,
OpTraHU3MEHHBIH, MOMYJIALMOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOC(epHBIN

XHMMHMYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUMH COCTaB KJIETKM. XHMHUYECKHE DJIEMEHTBhI: MAaKpPOJJIEMEHTHI,
MUKpO3j7eMeHThl. Boga u  muHepanbHble BemiectBa. DOYHKIMM BOIbI U
MHUHEpaJIbHBIX BEIIECTB B KieTKe. [lognepxanue ocMoTHYecKoro 0ajgaHca

3.2

3.3

benku. CoctaB u crpoeHue OETKOB. AMHHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3zameHuMble M 3aMEHUMbIE AMHUHOKHUCIOTHI. AMHHOKHUCIOTHBI COCTaB.
YpOBHH CTPYKTYpBI OEIKOBON MOJIEKYJNbI (IepBUYHASI, BTOPUYHAS, TPETHYHAS U
YeTBEpPTUYHAA CTPYKTypa). XHMHUYecKHe cBoiicTBa OeinkoB. buonormueckue
¢GyHKIUN OEIKOB.

depmeHTHl — Ouojoruueckue kartanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
LeHTp, cyOcTtpatHas coenupuuHocTb. KodepmenTtsl. Buramunbl. Otnnuus
(epMEeHTOB OT HEOPraHMYECKUX KaTalu3aTOPOB

VYraeBoasl: MOHOCaxapuabl (II0KO3a, pubo3a M Je30Kkcupr0o03a), AUcaxapHibl
(caxapo3a, JaKTo3a) W TMOJHCaxapuasl (Kpaxmayl, TJIUKOTEH, IEJUT0I03a).
buonorundeckne GyHKINHN YTIIIEBOJIOB.

Jlununael:  TpUrAMLEpuAbl,  crepounsl,  Qochomunuasl.  'mapopuibHO-
rusipo¢oOHbIe cBOMCTBAa. buonornueckue ¢yHkuu aunuaoB. CpaBHEHHE
YIJIEBO/IOB, OETIKOB U JIMIIUOB KaK UICTOYHUKOB SHEPTUU

3.4

3.5

3.6

3.7

Hyxneunossie kucnotsl: IHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kuciot. Crpoenne u ¢(ynkmuu JIHK. Crtpoenne m ¢ynkmuu PHK. ATO:
CTpoeHue U (QPyHKIMU

]_II/ITOJ'IOFI/ISI — HAayKa O KJICTKC. Knerounas TCOpUL. Metoant N3YUCHUS KIICTOK

Knerka kak nenoctHas sxuBas cucrema. OOmMe MPU3HAKM KIETOK: 3aMKHYTas
HapyxHasi mMemOpaHna, moiekynsl JJHK kak renernueckuii ammapar, cuctema
CHHTe3a OerKa

Tumnel kIeTOK: dyKapuoTHieckas U npokapuornyeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTnyeckoil  kierku. Kierounas crenka Oaktepuil. CrTpoeHue
9YKapUOTHYECKON KIETKH. OCHOBHBIE OTIMYHSA PACTUTEIBHOM, >KUBOTHOM U
IpUOHON KIIETKU

3.8

[loBEpXHOCTHBIE CTPYKTYpBl KIETOK — KJIETOYHAsl CTEHKA, TJIUKOKAIMKC, HX
¢ynkuun. [1nazmarudeckas MemOpaHa, e€ cBoiicTBa U pyHkimu. L{utonnasma u eé
opraHonibl. OHOMEMOpaHHbIE OPraHOMbl KJIETKU: SHAOIIA3MATUYECKasl CEeTh




3.9

(OIIC), ammapat I'osnbmxu, au3ocoMbl. IlomyaBTOHOMHBIE OpraHOMABI KIIETKH:
MHUTOXOHJpUM, IulacTuabl. [IporcxoxaeHne MHUTOXOHAPMHA W IUIacTuA. Bunel
wiactu. HememOpaHHbIE OpraHOHMIbl KJIETKH: PUOOCOMBI, KJICTOYHBIA LIEHT,
PECHUUKH, KTyTUKU. DYHKIIUN OPraHOUI0B KIETKU. Britouenus

SAnpo — perynaropubiii neHtp kieTku. CTpoeHue sifpa: sigepHas 000J0uKa,
KapuoIlUIa3Ma, XpOMATHH, SAPBIILIKO. XpPOMOCOMBI

3.10

TpaHcnopT BEHIECTB B KIIETKE

X(I/ISHGI[CSITCJIBHOCTB KJIICTKH

4.1

4.2

4.3

OOMeH BeIecTB, WM METa0oIu3M. AcCCUMUIAIUS (TUIACTUYECKUIT OOMEH) |
IUCCUMWIIALUS (PHEPreTHYeCKuii OOMEH) — JIB€ CTOPOHBI €IMHOIO Ipolecca
Metabonu3ma. Tumbl oOMeHa BemecTB: aBTOTPO(GHBIA U reTepoTpodHbii. Pomb
(epMEeHTOB B 0OMEHE BEIIECTB U NMPEBPALICHUN SHEPTUHU B KIICTKE

dorocunTe3. CBeToBas U TeMHOBast ¢a3bl porocuHTe3a. Peaknuu dporocuHTE3A.
DddexktuBHOCTL (hoTOCHMHTE3a. 3HaYueHHWE (POTOCHUHTE3a I KU3HHU Ha 3emiie.
Brusiaue ycioBuii cpembl Ha (POTOCHHTE3 U CIIOCOOBI TOBBIINICHUS €TO
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMmocuHTe3. XEMOCHUHTE3UPYIOIIMEe OakTepuu. 3HAUCHHUE XEMOCHHTE3a Jis
JKM3HHU Ha 3emiie

OHepreTudyeckuii oOMeH B KieTKe. PaciiemnyieHue BeLIeCcTB, BbIIEIEHUE U
aKKyMYJIMpPOBAaHHWE OHEPrHM B KIETKE. OTambl JHEPreTHYECKOro OOMEHa.
I'mukomus. bpokenue u ero Buabl. KuciopogHoe okucieHHE, WM KICTOYHOE
npixanue. DPPEeKTHBHOCTh YHEPTETUIECKOTO OOMEHa

4.4

4.5

5.1

5.2

Peakum marpuuHoro cuntesa. ['enernueckas uapopmanus u JJHK. Peannzanus
IeHEeTUYeCKO uHpopMaluu B KieTKe. ['eHeTHYecKuil KOJ M €ero CBOMCTBA.
Tpanckpunuus — marpuunblii cunre3 PHK. Tpancnsuust — 6uocunTe3 Oenka.
KoaupoBanue amuHokuca0T. Posib pubocom B GuocuHTe3e Oernka

Hexnerounsle ¢opmbsl xu3Hu — BHUpyChl. Mcropus otkpeitus Bupycon ([I.U.
WBanoBckuii). OcCOOEHHOCTH CTPOEHUS U JKU3HEIEATEIBHOCTH BHUPYCOB.
bakrepuodaru. bone3Hu pacTeHMH, >KUBOTHBIX W UEJIOBEKAa, BbI3bIBAEMBIE
BUpycamu. Bupyc ummynozaedunura yenoseka (BIUY) — Bo3dyaurens CIIM/a.
[TpodunakTuka pacnpocTpaHeHUs: BUPYCHBIX 3a00J1€BaHUI

PasMmHOXeHUE U WHIUBUAYAJIBHOC PA3BUTUC OPIaHU3MOB

Knerounsii 1ukiI, WM SKU3HEHHBIM LMK KieTku. MHTepdasza u muTo3.
[Ipoueccel, mportekaromue B UHTepdasze. Permkanus — peakius MaTpHYHOTO
cunte3a JHK. Crpoenune xpomocoM. XpoMOCOMHBIH HabOp — KapUOTHIL
JIUMIIONAHBIE W TalJIOUJHBIA ~ XPOMOCOMHBIE  HAOOpBIL.  XpOMAaTHUIBL.
[luTosOrnyeckre OCHOBBI PAa3MHOKEHHSI W HWHIUBUIAYAIbHOTO Pa3BUTHUS
OpraHu3MOB.

Henenne wierkn — wmuto3. Craaum muto3a. [Ipomeccel, mpoucxonsiue Ha
pa3HbIX CTAAUSAX MUTO3a. bUOIOrHYEeCKUA CMBICII MUTO3a

@dopMbl pa3MHOXKEHHsI OpraHu3MoB: Oecronoe W mojoBoe. Buuel OGecronoro
pPa3MHOXXEHHUS: JIeJIeHHEe HaJBOe, IOYKOBAaHUE OJIHO- U MHOTOKJIETOYHBIX,
CropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHUE. HckyccTBeHHOE
KJIOHHPOBaHHE OPraHU3MOB, €r0 3HAUE€HHUE JUIs CEJIEKLIUU

5.3

[TonoBoe pa3MHOMXKEHHUE, €T0 OTIUYHUS OT O€CIOI0TO.

Metiio3. Craguum wmeiio3a. Ilpouecchl, NpoucxoAsmiMe Ha CTaausIX Meio3a.
IToBenenue xpomocom B mero3e. KpoccuHrosep. buonornueckuidi CMbICIT M
3HAYEHHUE MEN03a




5.4

5.5

I'ameTorenes — nporecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y >KMBOTHBIX. IlooBbIE
JKeJe3bl: CEMEHHUKU U sMYHUKH. OOpa3oBaHHE M Pa3BUTHE TOJOBBIX KIETOK —
raMer (CrepMaTo30oui, SHIEKIeTKa) — criepMaTorenes u oorenes. OcoOeHHOCTH
CTpPOCHUS SIMIEKIIETOK U criepMaTo3ouaoB. OmionorBopenue. [lapreHorenes

WunuBunyansHoe — pa3BuTHe  (OHTOreHe3).  OMOpHOHANbHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX JKWBOTHBIX:
apoOiieHne, racTpysnus, opraHoreres. IlocramOpuonansHoe pazButHe. THIBI
NOCTAMOPHOHAIBHOTO Pa3BUTHS: MPsMOE, HENpsMoe (JMYMHOYHOE). BrusHue
Cpenbl Ha Pa3BUTHE OPraHU3MOB; (AKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKAEHHBIC
yPOZCTBa.

Poct u pazButHe pacrenuii. OHTOreHe3 IIBETKOBOTI'O PACTEHHUS: CTPOCHHE CEMEHH,
CTaJMH Pa3BUTHSA

HaCHeHCTBeHHOCTL U USMCHYUBOCTb OPTaHHU3MOB

6.1

IIpeamer u 3agaun renetuku. Mcropus pasBuTHsa reHEeTUKH. Bkiuaa poccuickux
U 3apyOexHbIX yYEHBIX B pa3BUTUE TEHETUKU. MeTonbl TI'eHETUKU
(THOPUIOTOTUIECKUHA, UUTOT€HETUYECKHU, MOJIEKYJISPHO-T€HETHYECKU ).
OcHoBHbIE TeHETUYECKUE NOHATHA. ['eHeTHUeCcKas CUMBOJIMKA, UCIIOJIb3yEeMas B
CXeMax CKpellrBaHUI

6.2

3aKOHOMEPHOCTH HAacJIeI0BaHUs IPU3HAKOB, ycTaHOBJIEeHHble I'. Mennaenem.
MoHOTHOpHIHOE CKpelIMBaHUE. 3aKOH eAMHOOOpa3us THUOPHIIOB IEPBOTO
nokoJienus. IIpaBuiio JAOMUHUpPOBaHMS. 3aKOH PpACIICIUICHUS IPU3HAKOB.
I'unoresa unctorsl ramer. [loHOE ¥ HEMOJIHOE JOMUHHUPOBAHUE.

JluruOpuHoe CKpelMBaHWe. 3aKOH HE3aBHCHMOI'O HACJICIOBAHUS IPU3HAKOB.
[{uToreHeTH4YeCKHEe OCHOBBI JIUTUOPUIHOTO CKpEIIMBAHWS. AHAIU3UPYIOIIEe
ckpeuuBanue.  Mcnonp30oBaHME — aHANM3UPYIOLIETO  CKPEUIMBAHUS A
oIpeziesieHUs] TeHOTHIIa 0CO0U

6.3

CuemnieHHoe HacnefoBaHue npusHakoB. Pabota T. Moprana no cuenjieHHOMY
HAacJleOBaHWIO TIeHOB. HapymieHwe cCrHeruleHHs TE€HOB B pe3yJbTare
KPOCCHUHIOBepa. XpOMOCOMHAsi TEOpHsl HACIEeACTBEHHOCTH. | eHeTndeckue
KapTBhl.

I'enetnka moma. XpoMOCOMHOE ONIpeeNeHHe Iojla. AyTOCOMBI M IIOJOBBIE
XxpomocoMmbl. ['oMoraMmeTHble M rereporamMeTHble opraHusmbl. HacnepoBaHue
IMPHU3HAKOB, CICIIJICHHBIX C ITOJIOM

6.4

N3meHunBOCTh. BHbl M3MEHUYMBOCTH: HEHACJIEACTBEHHAs M HACIIEICTBEHHAs.
Ponp cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJU(UKAITMOHHON W3MEHYMBOCTU. BapuanuoHHBI psig W BapHallMOHHAs
kpuBaid. Hopma peaknum npusHaka. KoindecTBEHHbIE U KadeCTBEHHBIE
MIPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOIM(PUKAIIMOHHOW H3MEHUYHUBOCTH

6.5

6.6

HacnenactBennass, wWiM TeHOTHNHMYECKas, HW3MEHYMBOCTh. KoOMOWHATHBHAS
W3MEHUYUBOCTh. Mel03 W TONIOBOM TMpolecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTalnMoHHass W3MEHYMBOCTh. Kraccudukarmus MyTaluid:
TE€HHbIE XPOMOCOMHBIE, TEHOMHbIE. HacToTa U npUYnHbl MyTalui. MyrareHHsle
(hakTophl. 3aKOH TOMOJIOTUYECKHUX PSAOB B HACIEACTBEHHON n3MeHunBoctu H. 1.
BasuiioBa

I'enetuka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl TE€HETUKH
yeJIoBeKa: reHeaJornuecKui, OJIM3HELIOBELIH, IIUTOTeHETHYUECKHIA,
OMOXMMHYECKHUN, MOJEKyIsIpHO-TeHeTuuecKuid. CoBpeMEHHOE OmpeaelieHUue
TE€HOTHUIIA: TOJITHOTEHOMHOE CEKBEHHPOBAHHUE, TCHOTUITMPOBAHKUE, B TOM YHUCJE C
nomonipio III[P-ananu3a. HacnencrBeHHble 3a00JieBaHUS 4YEIOBEKA: T'€HHBIC




0ose3Hu, 0OJIE3HH C HACIEACTBEHHOW MPEapacoioKeHHOCThIO, XPOMOCOMHBIE
oone3an. CoMaTHyecKHe M TeHEpPaTHBHBIC MyTamuu. [IpUHIUIBI 310pOBOTO
oOpa3a KW3HU, JTUATHOCTHKH, NTPOMUIAKTUKA M JICYCHHUS TCHETHYECKUX
Oosie3Her. MeauKo-TeHETHUYEeCKOEe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUITUMHCKOM
T€HETUKH B MPEJOTBPAILICHUH U JICUCHUHN T€HETUUECKHUX 3a001eBaHUI YeJIOBEeKa

Cenexiust opraan3MoB. OCHOBBI OMOTEXHOJIOTHHI

7.1

7.2

7.3

Cenekiusi KaKk Hayka W IIpolecc. 3apOoXACHUE CEJIEKIUU U JOMECTHKAIUS.
Yuyenne H.M. BaBunoBa o0 T1ieHTpax NPOUCXOXKIECHUS W MHOTO0Opasms
KYJbTYPHBIX pacTeHuil. LIeHTpbl MPOUCX0XKACHUS JOMAIIHUX XKUBOTHBIX. COpT,
1opoJa, TaMM

CoBpeMeHHbIE METO/Bl CeJeKIMH. MaccoBbIi W MHIAMBUAYAJIbHBIH OTOOPHI B
CEeJIGKIIMM pPAacTeHUH M KUBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE
cKpemMBaHue — UHOpuAMHT. Yucras nauHus. CKpelMBaHUE YUCTBHIX JUHUM.
I'eteposuc, nnm rubpuanas cuna. HepoacTBeHHOE CKpelIMBaHuE — ayTOPHIMHT.
Otnanéunas tubpuamszanus u e€ ycnexw. VICKyCcCTBEHHBIM MyTareHes u
MOJyYECHUE MOJUIIIONAOB. JlOCTH)KEHUS CEJNEKLIMU PACTEHUM, >KHUBOTHBIX U
MHUKPOOPraHU3MOB

buotexHonorus Kak oOTpacib MPOU3BOACTBA. ['€HHass MHXKEHepHs. OTambl
coznanusi pekomOunantHo JIHK wm TpaHcrennsix opranm3moB. Kierounas
umkeHepus.  Kierounele  KyiabTypbl.  MHKpPOKJIOHAJBHOE  Pa3MHOXKEHHE
pacrennii. KioHMpOBaHHME  BBICOKONPOAYKTHBHBIX  CEIBCKOXO3SHCTBEHHBIX
OpPTaHU3MOB. DKOJIOTHUECKHE M 3TH4eckue mpodimembl. MO — reHermuecku
MO (PUIIPOBAHHBIE OPraHU3MbI

11 KUIIACC

Kona

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

OBOJIIOIMOHHAS OMOJIOTUSA

11

DBOJIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CugnerenbcTBa  3BoMouuH.  [lajmeoHTonoruyeckue:  MocCieA0BaTENbHOCTh
II0sABJICHUA BHJOB B MMaJeOHTOJIOTHIECKOM JICTONMHUCH, TCPEXOAHBIC q)OpMI)I.
buoreorpaduyeckue: cxonctBo u paznuuue ¢ayH U (Qirop MaTepukoB U
OCTPOBOB. DOMOPHOJIOTUYECKUE: CXOJCTBA U Pa3IN4Msi IMOPHOHOB Pa3HbIX BUOB
MO03BOHOUYHBIX. CpaBHHUTENbHO-aHATOMUYECKHE: TOMOJIOIMYHbIE, AaHAJIOTUYHBIE,
pYyJIMMEHTapHbIE OpraHbl, araBU3Mbl. MoJeKyIIpHO-ONOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OIMYEeCKMX MyTell y Bcex
OpPraHu3MOB

1.2

1.3

OpomonvonHass  teopuss Y.  JlapBuHa. IIpenmoceulku  BO3HMKHOBEHUS
JapBUHU3MA. JIBHXKYIIME CHUJIBI 3BOJIOUMHU BUIOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXKEHUE MPU OTPaHUYEHHOCTH PECYpCOB, HEONpeAeNEéHHAs U3MEHYUBOCTb,
60pb0a 3a CcylIeCTBOBaHUE, ECTECTBEHHBII 0TOOD)

Cunrernueckass teopust »HBomonuu (CTD) M OCHOBHBIE €€ TMOJOXKEHUS.
MuxkposBosmtonus. [Tomynsmus Kak eIMHNUIA BUAA U SBOJIOINH

1.4

JIBmkyiue cuibl ((akTopbl) HBOMIONMHM BUAOB B MpUpoAe. MyTallMOHHBIN
npolecc U KOMOMHATHBHAsg W3MEHYMBOCTb. llomynslvoHHBIE BOJHBI U Jpeid
reHoB. M3omsanus u murpaius. EcTecTBeHHBIN 0TOOp — HANpaBISIOUA (hakTop
sBOTFONINU. POPMBI €CTECTBEHHOTO O0TOOPA.

[IpucnocoOneHHOCT, OPraHW3MOB KaK  pe3yibTaT dSBOMIONUH. [Ipumepbl
MPUCTIOCOOJICHUH y Oprann3MoB. ApoMopdh03bl M HIHO0A AN TAIUH.




1.5

Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHOBHBIE (hOpMBI BU000pa30BaHUS:
reorpauuecKoe, IKOJIOrHIECKOe

MaxkposBomtorusi.  Dopmbl  3BoJoLMU:  (UIETUYECKAs,  JIUBEPreHTHas,
KOHBEpIreHTHasl, napasuienbHas. HeoOpaTtuMocTh 3BONIOIHMN

Bo3HMKHOBEHME U pa3BUTHE KU3HU Ha 3eMile

2.1

JlonayuyHble TIpEACTABJICHUS O 3apOXKJICHUM >KM3HU. HayuHble THUIIOTE3bI
BO3HHUKHOBEHHS >KM3HM Ha 3emyie: aOuoreHes W MaHcrepMus. XUMUYecKas
SBOIOLHUSA. ODKCHEPUMEHTAIbHOE TMOATBEPXKICHUE XUMUYECKOM HBOJIIOIUH.
Hauanpabie sTanel Omosnormdeckoit spostonuu. ['mnoresa PHK-mupa. IlepBbie
KJIETKH M UX 3BOIIOLKS. POPMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTAHU3MOB

2.2

2.3

Pa3Butne xusHu Ha 3emsie mo spam u nepuojam. Karapxeill. Apxeickas u
nporepo3oiickas dpel. llameosolickas 3pa W €€ TEpHOIbl: KEMOPUMCKUH,
OPJIOBUKCKHW, CUJIYPUICKUH, JI€BOHCKHI, KaMEHHOYTOJIbHbIM, MEPMCKHIA.
Me3so3olickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

KaliHo3oiickass 3pa u €€ mepuoAbl:  MAJIEOrCHOBBIA,  HEOI€HOBBIM,
AQHTPOIIOI'€HOBBIA. XapaKTepUCTUKA KIMMaTa U TEOJOTMYECKHX IPOLIECCOB.
OcCHOBHBIE 3TaIbl IBOJIIOLUN PACTUTEIBHOIO U JKUBOTHOI'O MUpa. ApoMOp(O3bl y
pacTeHui M KUBOTHBIX. llosiBIEeHMe, pacuBeT M BBIMUPAHHE TPYII KUBBIX
OpraHu3MOB

Cucrema OpraHu4eCKOro Mupa KaK OTPa)XCHUEC OBOJIIOLUH. OcCHOBHBIE
CUCTCMATUYCCKUC I'PYIIIBI OPIraHUu3MOB

2.4

2.5

DOBonronus 4eraoBeka. AHTPOIIOJIOTUs Kak Hayka. PazButue mpeincTaBieHUH O
IIPOUCXOKACHUU 4eJoBeka. Meroabl u3yueHHus aHTponorenesa. CxoicTBa U
pa3nuyus YyeloBeKa U )KUBOTHBIX. CHCTEeMaTHYECKOE MOJIOKEHHIE YEeTIOBEKA.
JBwxyue cuibl (GpakTopbl) aHTponorenesza. HaciencTBeHHas M3MEHYUBOCTD U
€CTeCTBEHHbI 0TOOp. OOIIecTBEHHBIH 00pa3 >KU3HU, W3TOTOBJICHHE OPYIUil
TPYyAa, MBIIIJICHUE, pedb

OcCHOBHBIE CTaAMM W BETBHU JBOJIOLUU YEJIOBEKA: aBCTPAJIONMTEKH, YenoBek
yMenblid, YemoBek mnpsMoxonsdmui, YenoBek HeaHAEpTaIbCcKui, Yenosek
pa3yMHbIii. Haxonku McKomaeMbIX OCTaHKOB, BpeMs CYIIECTBOBaHHMSA, 00JacTb
pacrpocTpaHeHHsl, 00bEM FOJIOBHOTO MO3ra, 00pa3 KU3HHU, OPYAHs

2.6

3.1

Yenoseueckue pacbl. OCHOBHBIE OOJIBILIME pachl: €BpOIEOMIHAs (€Bpa3zuiickas),
HErpo-aBCTPaJIONIHAS (9KBaTOpHANIbHAS), MOHT'OJIOMIHAsI (a3uarcko-
amepukaHckas). YepTbl mpucocoOIeHHOCTH MPEICTaBUTENEH YETI0BEUECKUX pac
K yCJIOBUSIM CyllleCTBOBaHMs. EquHCTBO yenoBedeckux pac. Kputuka pacusma

OpranusMsbl 1 OKpy’Karolas cpeaa

DKOJIOTHsI KaK Hayka. 3aJaudl W pas3desibl AKOJOTMU. MeToabl 3KOJIOTHYECKHX
UCCIIeIOBaHMUM. DKoIoTndeckoe MUpoBo33perne. Cpeapl 00UTaHUsT OPTraHN3MOB:
BOJIHAsI, HA36MHO-BO3IYIITHAS, TOYBEHHAs, BHYTPHOPTraHW3MEHHAs

3.2

Okonoruueckne  (axtopel. Krnaccudukamus  sKonoruyeckux — (pakTopos:
abuoTtuyeckne, OWOTHYECKME M aHTpPONOreHHble. JleiicTBHE 3KOIOrMYecKux
(hakTOpOB HA OPTaHU3MBI

3.3

AbGunotnyeckue QaxkTophl: CBET, TeMIlepaTypa, BIaXKHOCTb. DOTONEPUOAU3M.
[IpucnocoOnenus OpraHu3sMOB K  JeMCTBUIO aOMOTHYECKUX  (haKTOPOB.
buonornueckue puTMsl

3.4

buotnueckune daxTopbl. Bumpl OMOTHYECKHWX B3aUMOJCHCTBUIN: KOHKYPEHIIHS,
XHUIIHAYECTBO, TApa3uTU3M, MYTyalu3M, KOMMEHCAIH3M (HaxJIeOHUYECTBO,
KBapTHUPAHTCTBO), aMEHCAIM3M, HEWTpanu3M. 3HadeHHE  OHOTHYECKUX




BSaHMOHGﬁCTBHﬁ AJId CYyIICCTBOBAHUSA OPIraHU3MOB B IIPUPOJHBIX COOGH.[GCTBaX

3.5

OKOJIOTHYECKHE  XapaKTEpUCTUKU  momyysauuu.  OCHOBHBIE — ITOKAa3aTelH
MONYJIALMHU: YHUCIEHHOCTb, IUIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, IIPUPOCT,
Murpanus. JJMHaMuKa YUCIEHHOCTH IOIYJISILUU U €€ peryssauus

Coo011ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

4.1

CoobmiecTBO OpraHu3MoB — OuoneHo3. CTpyKTypsl OHOIIEHO3a: BHIOBaf,
NpOCTpaHCTBEeHHAsA, Tpoduyeckas (mumesast). Buapl-momunantel. CBsi3u B
ouoreHose

4.2

Okonornyeckue cucreMbl (9kocucremsbl). Ilomatme 00 »dKkocucreme U
ouoreoneHo3e. @OyHKIMOHAIbHbIE KOMIIOHEHTBI SKOCHCTEMBI: IMPOJYLEHTHI,
KOHCYMEHTBI, peyLieHTbl. KpyroBopoT BelecTB U NOTOK 3HEPTUU B IKOCUCTEME.
Tpoduueckue (nuieBble) YpOBHM SKOcHCTeMbl. llumieBble 1ienmu U ceTwu.
OcHOBHBIE TOKAa3aTEeIM HKOCHUCTEMBI: OMomacca, MPOAYKIMA. OKOJIOTMYECKHUE
NUPaMUAbL:  HPOAYKLUH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBA 3KOCHUCTEM:
YCTOWYMBOCTb, CAaMOpEryJisiius, pazsurue. Cykueccus

4.3

[Ipupoanbie 3K0CHCTEMBI. DKOCHCTEMBI 03€p U pPeK. DKOCUCTEMa XBOMHOTO MU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOTeHHBIE 9KOCHUCTEMBI. ATPOIKOCUCTEMBI. YpOo3KoCHCTEMBI.
Bronorndeckoe n X03HCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (akrop ycroiumBocTu d3kocucteM. CoxpaHeHue
OHMOJIOTMYECKOT0 pa3HooOpasusi Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Owoctepe. I'paHuIBI, COCTaB U CTPYKTypa
o6uoctepsl. XKuBoe BemectBo u ero pynkuuu. OcobeHHocTH OUOChEpbl Kak
rJ100anpHOM 3KOCHCTEMBI. J[MHAMMYECKOE paBHOBECHE M OOpaTHas CBsI3b B
6uochepe. KpyroBoporsl BemiecTB MU OHOr€OXMMHUYECKHE LUKIIBI 3JIEMEHTOB
(yrnepona, azora). 3oHanbHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Ouochepe 3emu. AHTPONOTEHHBIE WM3MEHEHUs B Ouocdepe.
I'mobGanpHBIEC YKOIOTHYECKHE TTPOOIIEMBI.

OcHOBa palMOHAJIBHOTO  YIpaBJIEHUS MPUPOAHBIMU pecypcaMd U HUX
ucrnoib3oBaHue. JloCTHKeHUs: OMOJIOTHH U OXpaHa MPUPOIBI




YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPHUAJIBI /151 YYUEHUKA

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET



