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INOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpaMmsbl 1O OHOJIOIMH TEOPETHUYECKYIO OCHOBY JUIS OIpEeIICHUS
HOAX0/M0B K (DOPMHUPOBAHMIO COJEp:KaHus ydeOHoro mnpenmera «buonorus» cocraBuin:
koHuentyaiabHbie nonoxenns @I'OC COO o B3anuM0OOYCIIOBIEHHOCTH LENEH, COIEpyKaHHS,
pe3yabTaToB O0y4YeHHS U TPeOOBAHMU K YPOBHIO MOJTOTOBKH BBIITYCKHHUKOB, MOJOXEHUS 00
Oo0IMMX LEISIX M HNPUHIUIAX, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CPEIHEro
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe M0JIOKEHU 0 crienupuke OMOJIOrHuH,
e 3HAYCHWU B IMO3HAHWU S>KMBOM MpPUPOIBI M OOECICUEHHH CYUIECTBOBAHHS YeJIOBEYECKOTIO
obmiectBa. CoriacHO Ha3BaHHBIM TOJIOKEHUSM, ONIPEeIICHbl OCHOBHBIC (DYHKITH IPOTPAMMBI I10
Ouosioruu u e€ cTpyKkrypa.

[Tporpamma no Guosnoruu AaéT npeacTaBieHHe O LesaX, 00 olmel crpareruu o0y4yeHus,
BOCIIUTAaHWSI M Pa3BUTUS OOyYarOMMXCS cpeacTBaMHu ydeOHoro mpenmera «buomorusy,
ompefieNsieT 00s3aTeNbHOE IPEAMETHOE COJEp)KaHHe, €ro CTPYKTypY, paclpelelieHHue II0
paszenaM M TeMaM, PEeKOMEHAYEMYIO IOCIe0BaTeIbHOCTh M3Y4YEHHs y4eOHOTo marepuaia ¢
y4€TOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBs3€H, JIOTMKH 00pa30BaTEeJIbHOrO IMpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJatomXCsl.

B mporpaMmme 1o OHONOTHHM TakKe YUYUTHIBAIOTCS TPEOOBaHUS K IIAHUPYEMBIM
JUYHOCTHBIM, METalpeJMETHbIM M MpPEIMETHBIM pe3yibTaTaM oOydeHus B (HOpMUPOBAHHU
OCHOBHBIX BHJIOB yUeOHO-II03HABATEIbHOMN AEATENbHOCTU/yUeOHBIX JeHCcTBUI 00yUYaronMXcs 10
OCBOEHUIO COJIEPKaHUS OMOJIOTHYECKOr0 00pa30BaHusl.

B nporpamme no 6umonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
IPEEeMCTBEHHOCTH B HW3y4YeHUM Ouojoruu, Onarojapss uYeMy B HeH MpocMaTpUBaeTcs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAyYHOTO
MHUpPOBO33PEHHUS, IIEHHOCTHBIX  OpPUEHTAlMil  JIMYHOCTH, HSKOJIOTUYECKOTO  MBIIIJICHHUS,
NPEJCTaBICHUH O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOIIEHHEM K OKpYKarolen
npupoaHoii cpese. [loaTomy Hapsay ¢ U3yueHueM 0011e0MOIOTHYECKUX TEOPH, a TaKKe 3HAHUN
O CTPOEHHUM KMBBIX CHCTEM Pa3HOTO PaHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOMIMX B HUX
IPOIIECCOB B IPOrpaMMe 10 OMOJIOTHH Y/IeIEHO BHUMAHNE UCIIOIb30BaHUIO MOJTYYEHHBIX 3HAHUH
B TIOBCEJHEBHOW KHM3HM IS pEIICHUS TNPHUKIAIHBIX 3a7ad, B TOM YHCIE: TPOPHIAKTUKU
HACJIC/ICTBEHHBIX ~ 3a00JICBaHWI  YENOBEKA, MEAWKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHMUS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEIECHUS B OKpY’Kalolleld NMPUPOIHON cpese,
aHamu3a BIMSHUSA XO3SHCTBEHHOM JEATEIbHOCTH 4YEJIOBeKa Ha COCTOSIHUE HPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. Y CHJIICHWE BHUMaHHS K TPUKIAJHOW HAINPABICHHOCTH Y4eOHOTO
npeamera «BbHONOTHS MPOIUKTOBAHO HEOOXOIUMOCTHIO OOECTICUeHHsI YCIOBUH IS pEIIeHUs
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYECKOro 00pa3oBaHus, KOTOpas Mperoiaraet
dopmupoBaHHe y OOYy4arOIUXCs CIIOCOOHOCTH afanTUPOBATbCS K W3MEHEHHUAM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

buonorns Ha ypoBHe cpemHero oOmero oOpa3oBaHHMS 3aHUMaeT BaxkHoe MecTo. OHa
oOecrieunBaeT (popMupoBaHue Yy OOyHalOIIMXCsS MPEACTaBICHUH O HAayyHOW KapTHHE MHDA,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpPoe, €€ OTIIMYUTEIbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLWHW, CO3MAaET YCIOBHS JUIS: TIO3HAHUS 3aKOHOB YKMBOW TIPHPOJIBL,
dbopMupoBanus (yHKIMOHAJIBLHOW TPaMOTHOCTH, HABBIKOB 3JJ0pPOBOro M Oe3omacHOro obpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, IEHHOCTHOT'O OTHOIICHHUS K )KUBOI MPUPOJIE U YETIOBEKY .



bonbiioe 3HaueHue OWONOTUS HMMEET TaKkKe Ul PELICHWs BOCHUTATENBHBIX U
pa3BUBAIOIIMX 33Ja4 CPEeIHEro oduiero o0pa3oBaHus, ColUann3aui odyyaromuxcs. M3yyenne
Ouosoruu odecrnednBaeT ycaoBUs A1 (OPMUPOBAHUS HHTEIUIEKTYaIbHBIX, KOMMYHHKAIIMOHHBIX
U MH(QOPMAIMOHHBIX HABBIKOB, JCTETUYECKOH KyJIbTYypbl, CHOCOOCTBYET WHTErpanuu
OMOJIOTMYECKUX 3HAHUHN C NPEJICTaBICHUSAMM M3 JIPYTUX Y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumun U reorpadun. HazpanHbie MONIOKEHUS O TPeAHA3HAYCHUH Y4eOHOTrO IpeaMera
«buonorus» cocTaBuIM OCHOBY JJISl ONPEACTICHHUS OIX0A0B K OTOOPY U CTPYKTYPUPOBAHHUIO €TO
COJIepKaHuUs, IPEICTABIEHHOr0 B IpOrpaMmMe 1o OHOJIOTHH.

OT100p coneprxkanust yueOHoro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYILECTBIIEH C
HO3HUIUN KYJIBTYpOCOOOPA3HOTO MOAX0Ja, B COOTBETCTBHH C KOTOPBIM OOYYarOIIUECs JOJIKHBI
OCBOWTH 3HAHMS M YMEHHs, 3HAUYUMbIC s (POpMUPOBAHMS OOIIEH KyJIbTYphl, ONPEACISIOImne
a/IeKBaTHOE IIOBEJCHUE 4YEJIOBEKa B OKpY’XKaloLeH NpUPOAHOM cpene, BOCTpeOOBaHHbBIE B
IIOBCEHEBHOM JKM3HU U NpaKkTU4ecKoil aesresnbHocTH. Ocoboe MecTo B 3TOM cucTeMe 3HaHUM
3aHAMAIOT DJEMEHTBHI COJCpPXaHWsA, KOTOpbIE CIyXXaT OCHOBOW Ui (HhOPMHUPOBAHHS
NpPEICTAaBICHUN O COBPEMEHHON ECTeCTBEHHO-HAYYHOW KapTHHE MHpPa W HEHHOCTHBIX
OpPHUEHTALUAX JIUYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3aMH OMOJIOIHYECKOI0 00pa30BaHMs.

CrpyKTypupoBaHME COJEpKaHUs Y4yeOHOro MaTepuaja B NporpaMMe MO OHOJIOTUU
OCYILECTBIICHO C yYETOM MPHOPUTETHOTO 3HAUCHUS 3HAHWNA 00 OTIMYUTENILHBIX OCOOCHHOCTSIX
YKUBOU MTPUPO/IBI, 0 €€ yPOBHEBOI OPraHU3aIMH U YBOJIIOIUH. B COOTBETCTBHY C 3TUM B CTPYKTYpE
yuebHoro npeaMera «buosiorusy BblAEIEHBI CIEAYIOIINE COJepKaTeNbHble TUHUU: «buoaorus
Kak Hayka. MeTo/pl HayyHOro no3HaHus», «Kierka kak Ouonoruueckas cuctemay», «Opranusm
Kak Omonornyeckas cucrema», «CucrteMa 1 MHOrooOpa3ue OpraHndecKoro MHpay, « IBOIIOLUS
KUBOU TPUPOABD, « IKOCHCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTH.

Ilens u3ywyenus ydeOHoro mnpenmera «buomorus» Ha 6a30BOM ypOBHE — OBIIAJICHUE
00yyaromyUMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3alMi >XHUBBIX CHUCTEM
pa3HOro paHra u NpuoOpeTeHne YMEHUM UCIIOJIb30BaTh 9TU 3HAHUS JIJI TPAMOTHBIX JICWCTBHI B
OTHOIIEHUH 00BEKTOB )KUBOH MPHUPOJIBI U PEHICHUS Pa3IHYHBIX KU3HEHHBIX TPOOIEeM.

JocTiwxkenne nenu u3ydeHus ydeOHoro mnpeamera «buomorus» Ha 06a30BOM ypoOBHE
o0ecreunBaeTcs pelIeHueM caelyomuX 3a1au:

OCBOCHHE 00YYaIONIMMHUCS CHCTEMBI 3HaHUH 0 OMOJIOTHUECKUX TEOPHUSIX, YUSHHX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, TMpaBWJaX, CIyXalluX OCHOBOH s  (HOpMUPOBAHHUS
IpPEICTaBICHUNH O €CTeCTBEHHO-HAYYHOM KapTUHE MHpa, O MeTOoJaX HAyyHOro IO3HaHHWS,
CTPOEHUHU, MHOT000pasMM U OCOOCHHOCTSX >KUBBIX CHUCTEM PA3HOTO YpPOBHS OpraHU3alH,
BBIJIAIOIINXCSI OTKPBITHAX U COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHH;

dopmupoBaHre y OOYyYarOIIUXCS IMO3HABATEIBHBIX, MHTEIICKTYAIBHBIX W TBOPYECKHX
CHOCOOHOCTEH B Mpoliecce aHalu3a JaHHBIX O IMyTSIX Pa3BUTHS B OMOJIOTUM HAyUYHBIX B3IJIAJIOB,
u/ied ¥ MOJIX0JI0B K U3YUEHHIO KUBBIX CHUCTEM Pa3HOI'0 YPOBHS OpraHU3aINH;

CTaHOBJICHHE Yy oOOydaromuxcs oOImeld KyJbTypsl, (QYHKINOHAJIBHOH TI'PaMOTHOCTH,
pa3BUTHE YMEHHU OOBSCHATH M OLEHHUBATH SIBICHHS OKPYIKAIOIIEr0 MHUpPA JKUBOW MPHUPOJBI Ha
OCHOBAHMU 3HAHHH U OMBITA, TOJYYCHHBIX IPU U3yYSCHUH OMOJIOTUH;

dopmupoBaHre y OOYyYarOIUXCS YMEHMH WIUTIOCTPUPOBATH 3HAUYEHUE OHMOJIOTMYECKHUX
3HAaHUH B TPAKTHYECKOW EATETHHOCTH YEJIOBEKa, PAa3BUTHH COBPEMEHHBIX MEIUITMHCKHIX
TEXHOJIOTHI B arpoOUOTEXHOJIOTHIA;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOM MPHUPOIHI,
HE0O0XOIMMOCTH OEpEKHOT0 OTHOLICHHUS K HEeH, COOMIOIEHUS] AITUYECKUX HOPM IpU MPOBEIACHUU
OHMOJIOrNYECKUX MCCIIEJOBAHUM;



OCO3HAHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHWM JJIsl TIOBBIIIEHUS YPOBHS 3KOJOTHYECKOU
KYJbTYPBI, 17151 OPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS;

IIPUMEHEHNUE NPUOOPETEHHBIX 3HAHUN U YMEHUH B IIOBCEIHEBHOM JKU3HU JJIS OLEHKHU
MOCNEACTBUIM CBOEH NEATeNbHOCTH MO OTHOIICHHIO K OKpY’XKarouieil cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHUE U COOIOIEHHE Mep TPODHUIAKTHKY 3a00JIeBaHU.

B cucreme cpennero obmiero odpasoBanusi «buonorusy, usydaemasi Ha 6a30BOM ypOBHE,
SBIISICTCA O0SI3aTENbHBIM yUEOHBIM TPEAMETOM, BXOJISIIMM B COCTaB MPEIMETHOH OO0JIacTH
«EcrecTBeHHO-HAYUHBIE TPEAMETHIY.

s n3yyenusi Ouosorun Ha 6a30BOM YPOBHE CpeJHEro o0Iiero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 yac B Henento).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak HayKa.

Buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHUECKUMH U JIPYTUMH
€CTECTBCHHBIMU HayKaMmHu, (uiocodueil, 3TUKOW, I3CTETUKONM u mpaBoM. Ponb Ouomoruu B
(dbopMUPOBAHUN COBPEMEHHOM Hay4HOI KapTuHbI Mupa. CucTemMa OMOJOTHYECKUX HaYK.

MeTo1p1 TO3HAHMS KUBOM MPUPOIbI (HAOII0OJeHIE, SIKCIIEPUMEHT, ONUCaHUEe, U3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX).

JleMoHCTpanum:

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

Tabmu1e! U cxeMbl: « MeTOIbI TO3HAHUS )KUBOW TIPUPOJIBD.

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

[Tpaktnueckast pabora Ne 1. «lcnonbp3oBaHue pa3iaMYHBIX METOJOB IpPU H3YYEHUU
OHOJOTUYECKHX OOBEKTOBY.

Tema 2. JKuBble cuCTEMbI M UX OPraHU3aIUA.

Xuseie cucrembl (OMOCHCTEMBI) Kak IMpeaMeT u3ydeHus Owmonornu. OTiauuue >KHUBBIX
CUCTEM OT HEOPTaHUYECKOU MTPUPO/IBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJICKYJIIPHBIM,  KJIETOYHBIA,  TKAHEBbIM, OpPraHMW3MEHHBIN,  NOMYJSLHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTE01eHOTUYECKHIA), OMOC(hHEPHBIA.

JleMoHCTpanum:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKH KU3HU», «YPOBHU OpraHU3alUy KHUBOMH
MPUPOIBD».

O6opynoBanue: mojaens Mosekysbl JTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHHUE KJIETKH.

XUMUYECKUH COCTAaB KJIETKH. XMUMUYECKHE SIIEMEHTBI: MAKPO3JIEMEHTBI, MUKPOIJIEMEHTHI.
Bozna u MuHepanpHbIe BELECTBA.

@YHKIMM BOJABl M MUHEpPAJIbHBIX BellecTB B kierke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u ctpoeHne 0elIKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnMbIe
U 3aMEHHMMblE€ AMHHOKHUCIIOTHI. AMUHOKHMCIOTHBI COCTaB. YPOBHH CTPYKTYpbl O€IKOBON
MOJIEKyJbl (TIepBUYHAsl, BTOPUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUYECKUE
cBoicTBa 0enKkoB. bruonornueckue GyHKIUN OEIKOB.

®epMmeHThl — OHojoruyeckue karaiau3atopbl. CTpoeHue (epMeHTa: aKTHBHBIM ILIEHTp,
cyocrpatHas  crenuduuHocth. Kodepmentsl. Butamuubel.  Otiauuusts  (epMEeHTOB  OT
HEOPraHMYECKUX KaTaJIu3aToOpPOB.

YrneBoabl: MOHOCaxapu bl (TJIFOKO3a, puO03a U 1e30KCHpU003a), Arcaxapuasl (caxaposa,
JaKTO3a) W MoJucaxapuibl (Kpaxmal, TJIUKOTeH, IeJultoio3a). buonornueckue ¢(yHKIMH
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Goconunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiictBa. buonornyeckue ¢ynkuuu aunuaoB. CpaBHEHHE YTIIEBOJOB, OEIKOB W JUIHA0B Kak
MCTOYHUKOB DHEPIHH.



Hyxkneunoseie kucnotsl: JIHK u PHK. Hykieotunbl — MOHOMEPBI HYKJIE€MHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxnum PHK. Bugst PHK. AT®: ctpoenue u
byHKIMN.

[uronoruss — Hayka o kierke. KiierouHass Teopus — npuUMep B3aUMOJCHCTBUS UACH U
¢dakTOB B HAYYHOM MO3HAHUH. METO bl U3YUYCHUS KIETKH.

Knerka kak menoctHas sxuBasi cucrema. OOIie Mpu3HaKM KIETOK: 3aMKHYTas Hapys>KHast
memOpana, mosiekynbl JIHK kak reneTnueckuil anmapar, CuCTeMa CUHTE3a Oeka.

Tunbsl KIETOK: J3yKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuotuyeckoit kiaetku. Knerounas crenka 6akrepuil. CTpoeHHE dYKapUOTHUECKON KIIETKU.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIHH.
[TnasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkHuu. lluTomnmazmMa u e€ OpraHOU[IBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat [Nonbsmku, muzocomsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKH: MUTOXOHAPUHY, IIacTuibl. IIporcxoxienne MUTOXOHAPUH U riacTua. Busl
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKH: PHOOCOMBI, KJIETOYHBIA IIEHTP, HEHTPHOJH,
PECHUYKHU, KIyTUKH. DyHKIMM OPraHouI0B KIETKHU. BritoueHus.

SAnpo — perynaropHslil neHTp KieTku. CTpoeHue spa: saaepHas o00JI0uKa, Kaproria3ma,
XPOMAaTHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpenesieHue XMMHYECKHX JJIEMEHTOB B  HEXUBOW IPUPOJECH,
«Pacnipenenenne XUMHYECKUX IIEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuupel u cxemsl: «Ilepuoanyeckas TabiuIa XUMHUYECKUX 3JIE€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «buocunres 6enka», «CTpoeHne Monekyisl o6enka», «CtpoeHue pepmeHTay,
«Hyxneunossie kuciotsl. JJTHK», «Ctpoenne monekyinst AT®y», «CtpoeHne 3ykapruoTHYECKON
KIeTKn», «CTpoeHHE XUBOTHOM KIETKW», «CTpOoeHHe pacTUTENbHOW KIETKW», «CTpoeHue
MIPOKAPUOTUUYECKON KIETKN», «CTpOCHHE sApa KIETKU», « Y TIE€BOABDY, «JIunuasn.

OOGopyaoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJIOBaHWE I MPOBEACHHS HAOIIOICHUH,
U3MEpPEHUH, SKCIEPUMEHTOB, MUKPOIIpENapaThl PacTUTENbHBIX, JKUBOTHBIX M OaKTepHalIbHBIX
KJIETOK.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopaTopuast pabora Ne 1. «/3yyeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopatopHast pabora Ne 2. «M3ydeHHe CTpOEHHS KJIETOK PACTCHHWH, >KUBOTHBIX M
OaKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMUCAHHUE.

Tema 4. /KuzHeaesiTeJIbHOCTh KJIETKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. AcCCUMWIANMS (TJIaCTHUECKUd OOMEH) u
JUCCUMUIIALIUSA (SHEpreTHYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Ponb
3aKOHOB COXPAHEHUS BEIECTB U SHEPTUU B TOHUMAaHUH MeTaboIn3Ma.

Tumnber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEeHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMHOBas ¢a3bl ¢orocuHTe3a. Peakiuu ¢oTocuHTe3a.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A ISl XKU3HU Ha 3emiie. BiusHue ycinoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.



XemocuHTe3. XEMOCHHTE3UPYIOIIHEe OaKTepuu. 3HAUYCHHWE XEMOCHHTE3a I KU3HH Ha
3emie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB,  BBICICHHE U
aKKyMYJIMPOBaHHE SHEPTUU B KJIETKE. DTallbl SHepreTudyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmpoBanne. IPHEKTUBHOCTH IHEPTrETHIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cunres3a. leHernueckas wunpopmamms u JHK. Peammzanums
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
MatpuuHblii cuate3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtamnbl TpaHcaanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocunTe3e Oenka.

Hexnerounsie popmbl )ku3HU — BUpYChL. McTopus oTkpbiTus BupycoB (/1. V. IBaHOBCKUiA).
OcoOeHHOCTH CTPOEHMSI U KU3HEHHOTO LuKJIa BUpPYcoB. baktepuodaru. bonesnu pacrenui,
JKUBOTHBIX M 4Y€JIOBEKa, BhI3bIBa€MbIe BUpycaMu. Bupyc mmmynonedunura yenoseka (BUY) —
Bo30yautens CIIMJla. OOpaTHas TpaHCKpUIIIUs, peBepraza u uHTerpasa. IIpodmmakruka
pacnpocTpaHeHusl BUPYCHBIX 3a00J1€BaHUM.

JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer w cxembl: «Tumbl  mutaHus», «Metabonu3am»,  «MHUTOXOHAPHUD,
«OHepreTruueckuii oomen», «Xnopomiact», «Dotocunres», «Crpoenne [JHK», «Crpoenue u
dbyHkuoHupoBanue reHa», «CuHtre3 Oenka», «l'eHeTmueckwii  Kom», «Bupycen,
«bakrepuodarn», «Crtpoenne u xku3HeHHbIH 1wk Bupyca CIIMa, Oaxtepuodaray,
«Pennmukanus JJHK».

O6opynoBanue: moaenu-anmukanuu «Yasoenue [IHK u tpanckpunims», «buocunres
6enkay, «CTpoeHue KJIeTKu», MoJens cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M HHIMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounslii 1uki, wiM KU3HEHHBIM WK kieTku. MHtepdaza m mwuros. Ilponeccst,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunHoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
HaOopel. XpoMaTuael. LluTtonoruueckne OCHOBBI pPa3MHOXKEHHSI M MHAWBUAYAIBHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenune knetku — muto3. Ctaauu muto3a. [Iporeccel, mporucxoasiue Ha pa3HbIX CTAIUSIX
MUTO3a. broIOrn4eckuii CMbICI MUTO3a.

[Tporpammupyemasi rudesb KJIETKH — allonTo3.

@®opMBbl pa3MHOXKEHHUS OPraHM3MOB: 0€CI0JI0€ 1 [10JI0BOE. Byl 0ecroioro pa3MHOKEHUS:
JIeJIeHNEe HaJlBOe, MOYKOBAaHHME OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BETETAaTHBHOE
pa3MHOeHUe. MICKycCTBEHHOE KIIOHMPOBAaHNE OPTaHU3MOB, €r0 3HaYEHHE IS CEIEKIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS OT OECroI0ro.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxomsmue Ha craausx menosa. [loBemenne
XpoMocoM B Mero3e. Kpoccunrosep. bronornyecknii cMbICI M 3HaYEHUE MEN03a.

["ameTorenes — npotecc 00pa3oBaHUs MOJOBBIX KJIETOK Y KHUBOTHBIX. [10JI0BBIE Kene3bl:
CEeMEHHUKU M su4yHMKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — raMeT (CIepMaTO30u,
AllleKJIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHHS SHIEKIETOK U
criepmaro3onoB. OmnogorBopenue. [laprenorenes.

WNunuBuayanbHoe pa3BuUTHE (OHTOreHe3). OMOpUOHAJIbHOE pa3BUTHE (IMOpHOTEHE3).
Otansl AMOPHOHATBHOTO Pa3BUTHS Yy TO3BOHOYHBIX JKMBOTHBIX: APOOJIEHUE, TacTpyJIsALus,
opranorenes. [TocramOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO Pa3BUTHUS: MPSIMOE,



HemnpsiMoe (JIMYMHOYHOE). BnusHMe cpeapl Ha pa3BUTHE OPraHu3MOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IIBETKOBOIO PAcTEHUsS: CTPOCHUE CEMEHM, CTaJUU
pa3BUTHSL.

JdemoHcTpanuu:

Tabmuubl u cxembl: «@OPMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «JIBOIHOE OMIIOIOTBOPEHHUE Y
LIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE pAaCTEHUI», «/lenenue KineTku 6akrepuin»,
«CtpoeHue MONOBBIX KIETOK», «CTpoeHue XxpoMocombl», «Kierounslii nmukm», «Perumkanus
JHK», «Mutos», «Meiios», «lIpsMoe u HenpsiMoe pazBUTHEY», «['aMeToreHe3 y MIICKOMUTAOIIUX
U 4enoBekay, « OCHOBHBIE CTaUM OHTOTEHE3a.

O6opyoBaHMe: MHUKPOCKOI, MHUKpornpenaparbl «CrepMaTo30Uibl MIIEKOIUTAIOLIET0,
«SinekneTka miekonuTaromero», «Kapuokunes B kjieTkax KOpemika Jiyka», MarHUTHasi MOJIEIb-
anmuukanus «Jlenenue xkinetku», monens JJHK, monens meradasHolt XpoMOCOMBL.

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

JlaGopaTtopHnast pabora Ne 3. «HaOmtonenre MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIPENapaTax».

Jlaboparopuas pabota Ne 4. «V3yueHue CTpOEHHS TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacsieacTBeHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcrtopuss pasButus reHetuku. Ponbs nuronorun u
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKiiag poccuiickux u 3apyOexHbIX YUEHBIX B pa3BUTHE
FeHETUKU. MeToabl TEeHETUKH (TUOPUII0JIOTUYECKUI, LUTOr€HEeTHUYECKUH, MOJIEKYJIIpHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHUS. ['eHeTnyeckass CMUMBOJIMKA, UCIIOJIb3yeMasl B
cXemax CKpeluBaHuM.

3aKOHOMEPHOCTH  HACJENOBAaHUS  NPU3HAKOB, yCTaHOBJIEHHble [.  MeHaenem.
MonoruOpuaHoOe CKpenBanue. 3aKoH eIMHO00pa3usi THOPUAOB MEPBOTO mokoJieHus. [IpaBuino
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus mpu3HakoB. ['mmore3a uyucroTel ramer. llomHoe u
HETOJIHOE JOMUHHUPOBAHHUE.

JurubpuiHoe  CKpelMBaHWEe. 3aKOH  HE3aBUCHUMOIO  HACJIEJOBAaHUS  MPHU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTMOPHUIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEe CKpEIlBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHMS ISl ONIPEIETIeHHsI TEHOTUIIA OCOOU.

CueruleHHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana mno cLemIEHHOMY
HacJIEOBaHMIO T'eHoB. HapyleHnue cuenieHus reHoB B pe3ybTaTe KpOCCHHIOBEpA.

XpOoMOCOMHas TEOpUsl HACJIECTBEHHOCTH. | eHeTHuecKne KapThl.

I'enetnka nosa. XpoMOCOMHOE OIPEAEIICHHE N0JIa. AYTOCOMBI M ITOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHbie opraHu3Mbl. HacnenoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
IOJIOM.

N3meHunBOCTh. BUbl N”3MEHUMBOCTHU: HEHACIIECTBEHHAs M HacleACcTBeHHas. Ponb cpeapl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(PUKALIMOHHOW H3MEHUYMBOCTH.
Bapuannonnsiii psa v BapuanronHast kpupas. Hopma peakiuu npusnaka. KonnuecTBeHHble U
KaueCTBEHHBIE MPU3HAKU U UX HOopMa peaknuu. CBoiCTBa MOAN(PUKAIMOHHON N3MEHYHBOCTH.

HacnencTBenHas, wiy reHoTunuyeckas, "3MeH4YMBocTh. KoMOMHATHBHAsT U3MEHYHBOCTb.
Meiio3 u moJIOBOM mporecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTallioHHas
M3MEHYUBOCTh. Kimaccudukamuss MmyTanuii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa U
MPUYMHBI MyTaluii. MyTareHHble (akTOpbl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIEACTBEHHOMN
n3menurBocty H. M. BaBunosa.



BHesaepHas HACIECTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka wyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKU YeEJIOBEKa:
TCHEAIOTUYCCKUH, OJIM3HEIOBBIN, IUTOTCHETUYECKUH, OHMOXUMHUYECKHH, MOJEKYJISPHO-
reHetudyecknuid. COBpEeMEHHOE OIpeAeNICHUE TE€HOTHUIIA: ITOJHON€HOMHOE CEKBEHHPOBAHME,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoulpio [1l[P-ananuza. HacnenctBennsie 3a0osieBaHus
YeloBeKa: TIeHHBbIe OoJie3HHW, OOJE3HM C  HACJICACTBEHHOW  MPeapacioyioKeHHOCTHIO,
XpoMocoMHbIe Oosie3HH. ComaThdeckue ¥ TeHepaTHBHbIC MyTanuu. CTBOJOBBIE KIICTKH.
[TpuHUMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKUA U JICUEHUS T€HETHUYECKUX
Oone3nel. MeauKO-reHeTUUeCKOe KOHCYJIbTHPOBAHME. 3HAUEHHE MEAMIIMHCKOW TE€HETHKU B
MPEIOTBPALICHUH U JICYCHUU TeHETUIECKIX 3a00JIeBaHUI YETIOBEKa.

JleMoHCTpanum:

[Toptpetsr: I'. Mengaens, T. Mopran, I'. ne ®puz, C. C. YUerBepukos, H. B. Tumodeer-
Pecosckwnii, H. 1. BaBunos.

Tabmumel u cxeMbl: «KMOHOTHOPUIHOE CKPEIIMBAHKUE M €r0 IUTOTCHETHYECKAas OCHOBAY,
«3aKOH pacHICIUICHUS] M €ro IMTOTeHETUYECKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«lurubpuanoe ckpeumBanue», «L{uTomornyeckue OCHOBBI AUTMOPUIHOTO CKPEIIUBAHUSY,
«Meito3», «B3zaumMopeiicTBue aJlyieIbHbIX TEHOBY, «I €eHeTnueckue KapThl pACTEHU, )KUBOTHBIX U
yesnoBeka», «l'eHernka mosa», «3aKOHOMEPHOCTH HACIEIOBAHUS, CLEIUIEHHOTO C TI0JIOMY,
«KapuoTunel dYenoBeka W OKHBOTHBIX», «Bumbl wu3MeHumBocTH», «MonudukanmonHas
U3MEHYUBOCTHY, «HacnemnoBanue pesyc-dakropay, «l'eHeTHKa Tpynm KpoBu», «MyTaloHHas
U3MEHYUBOCTHY.

OOGopynoBanue: Mojenu-anuinkanuu «MoHorudpuaHoe ckpemuBanue», «Hemomnoe
JOMUHUpOBaHUeY, «Jurubpunnoe ckpemmuBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «Jlpo3oduna» (Hopma, mytanuu GopMbl KPBUTEEB U OKPACcKHU Telna), repdbapuit
«I"0pOoX MOCEBHOW».

JlabopaTopHble M NpaKkTHYeCKHEe PAdOThI:

JlaGopaTtopHnast pabota Ne 5. «M3yueHue pe3ysbTaToB MOHOTUOPUAHOTO U TUTHOPUTHOTO
CKpEIIUBAaHUS Y IPO30(HITBI HA TOTOBBIX MUKpPOIIpEIapaTaxy.

JlaboparopHas pabota Ne 6. «3yueHre MOAMPHUKAITMOHHON U3MEHUYUBOCTH, TOCTPOCHUE
BAPHALMOHHOTO Ps1/1a ¥ BAPUALIMOHHON KPUBOIY.

Jlaboparopunas pabora Ne 7. «AnHanmu3 wmyranuid y JApo30ouiibl Ha TOTOBBIX
MUKpOIpenaparax.

[TpakTrueckas pabota Ne 2. «CocTaBieHue U aHAIH3 POAOCIOBHBIX YEITOBEKa.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUM.

Cenexkuust KaKk HayKa U MPOIECC. 3apOXKICHUE CEeJIEKIUH U qomectukanus. Yuenne H. U.
BaBmioBa o 1meHTpax NPOUCXOXKIEHUS M MHOT000pa3us KyJIbTYPHBIX pacTeHuid. LleHTpsl
MPOUCXOKICHHS TOMAITHUX KUBOTHBIX. COpT, MOPO/A, LITAMM.

CoBpeMeHHBIE METOBI CENEKIMU. MacCoBbI U MHAWBUAYATbHBI OTOOPHI B CENEKIIMH
pacTeHui U XUBOTHBIX. OIIeHKA dKCTepbepa. bIu3KopoACTBEHHOE CKpEIIMBAaHNE — MHOPUIUHT.
Yucras muaus. CkpeniuBaHue YUCTIX TUHUH. ['eTeposuc, nin rubpuanas cuia. HepoacrsenHoe
CKpemuBaHue — ayTopuauHr. OtmanéHHas ruOpugusanus U e€ ycrexu. VcKyccTBeHHBIN
MyTareHe3 W TIOJy4YeHUE TMOJMIUIONAOB. JIOCTHKEHUSI CEeNeKIUH PpACTEHWUU, >XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['€HHAs HWHXKEHEpUs. OTalbl CO3JaHUs
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kierounas wumxenepusi. Knetounsie
KyJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHui. KiloHupoBaHHe BBICOKOIPOYKTUBHBIX



CEIbCKOXO035MCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JTHYeckue mpodiemel. MO —
TeHETUYECKU MOIU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

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

Tabmuipel u cxembl: Kapta «L[eHTpbI MPOUCXOXKIEHUS M MHOT0OOpasusi KyJbTYpPHBIX
pacteHuii», «Ilopoapl TOMalIHUX >KUBOTHBIX», «COpTa KyJbTYpHBIX pacTeHui», «OtaanéHHas
rubpuam3anusy, «Paboter akamemuka M. @. HWeanoBay, «[lomumnoungus», «OOBEKTHI
ouorexHonorun», «Kierounele KylIbTYphl U KIOHUpOBaHUE», «KoHCTpyupoBaHue u mnepeHoc
TE€HOB, XPOMOCOMY.

Ob6opynoBaHue: MyJSDKU TUIOAOB U KOPHEIJIOZOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repobapuit «CenbCKOX03SIICTBEHHBIE PACTCHHSI.

JlaGopaTopHble H NpaKkTH4YecKHe padoThbi:

Okckypeusi « OCHOBHBIE METOJABI U JIOCTHIXKEHHUS CEJIEKIMU PACTeHHMM M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHLUIO, IUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIM YYacTOK, B TEIJIMYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WM HAYYHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBosronMOHHAs OHOJIOTHS.

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

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

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3iIMyusl 3MOPHUOHOB PAa3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHHTENBHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, AHAJIOTUYHBIC, PYyJUMEHTApHBIE OpTaHBI,
aTaBU3MBbl. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOJICTBO MEXaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX META0OJIMYECKUX MTyTeH Y BCEX OPraHU3MOB.

OpomonnonHas Teopus Y. JlapBuna. Ilpeamochuiku BO3HMKHOBEHMS JapBHHU3MA.
JIBIKymiue CHJIBI  OBONIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pasMHOXKEHHE TMpH
OTPaHUYEHHOCTH PECypCoB, HeompeneNnéHHas W3MEHUYMBOCTh, OOprOa 3a CyIIeCTBOBAHHE,
€CTECTBEHHBIN 0TOODP).

Cunternyeckas Teopus 3Boonun (CTI) u e€ 0OCHOBHBIE TIOJIOKEHHUS.

MuxposBodrorust. [Tomysiius kak eTuHAIa BUIa U SBOJIIOLNH.

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

EcrectBennblii oTO0p — Hampapistomuid ¢aktop 3Bomonnud. DopMbel eCcTeCTBEHHOTO
otbopa.

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

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

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

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



JdemoHcTpanmuu:

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

TaGnuupl u cxembl: «Pa3BuTHE OPraHNYECKOro Mupa Ha 3emiiey, «3apoAbIIliy TO3BOHOUYHBIX
AKHUBOTHBIX», «Apxeontepukc», «Popmbl 60pbsObI 3a cylecTBOBaHUE», «EcTecTBeHHBIN 0TOOPY,
«MHoroo0Opa3ue copToB pacTeHui», «MHorooOpa3sue mOpoa >KUBOTHBIX», «llomymsamum»,
«MyTanmoHnHas U3MEHUUBOCTEY», «ApomMopdo3by, «Manoanantanuny, «O0mas nereHepamnus»,
«/IBmxymue cuibl 3Boonn», «Kapra-cxema mapuipyra nyremectsus Y. /lapBunay, «bopnba
3a CYLLECTBOBAHHEY, «IIpucnocobaeHHOCTH OpPraHU3MOBY, «["eorpaduueckoe
BUJI000pa30BaHue», « IKOJIOTMUECKOE BU1000pa30BaHUEY.

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

buoreorpapuueckass kapra Mupa, KOJUIEKIHs «DOpPMBI COXPAaHHOCTH HCKOIIAEMBIX
JKUBOTHBIX U pacTeHHi», Mozaenp anmiukanus «llepekpéct xpomocom», BIaKHbIE IpenapaThl
«Pa3Butne Hacekomoro», «Pa3zBuTme mnArymku», Mukpomnpenapar «Jlpozodpumia» (HopMma,
MyTalH (OpMbI KPBIJIBEB U OKPACKU TEJIA).

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

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

JlaGopatopHass pabota Ne 2. «OmnucaHue NpUCHOCOOIEHHOCTH OpraHu3Ma Hu €
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe KU3HU Ha 3emJie.

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

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

Me3o30lickas 5pa U €€ NepUoabl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

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

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

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

OBojronusl 4eloBeKka. AHTpOMOJOrus Kak Hayka. Pa3BuTue mnpeiactaBieHHid o
IIPOUCXOXKIECHNUHN YesloBeKa. MeTo1bl M3ydeHus: aHTpornorene3a. CXoAcTBa U pa3indusl 4eJIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YETIOBEKA.

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

OcHOBHBIE CTaguU M BETBHU HBOJIIOLMU YEJIOBEKA: ABCTPAIONUTEKH, YEIOBEK yMEIbIi,
Uenoexk npsmoxonamuii, YenoBek HeaHaepTanbckui, YemoBek pa3dyMublid. Haxomaku



HCKOIIaeMBbIX OCTaTKOB, BPEMs CYyILECTBOBAaHUS, 00JacTh pacnpoCTpaHeHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 )KU3HHU, OPYAHSL.

UYenoseueckue packl. OCHOBHBIE OOJbBINIKME pachl: €BpOTEOouHAs (eBpas3HiicKas), HETrpo-
aBCTpasioniHasi  (dKBaTOpHajbHAas), MOHIOJOMAHAs  (a3MaTCKO-aMepuKaHcKasi).  YepTsl
IPUCIOCOOIEHHOCTH IIPEACTABUTENIEH YEIOBEUECKUX Pac K yCIOBUSAM CyIllecTBOBaHUs. ENnHCTBO
yesoBeueckux pac. Kpuruka pacuzma.

JleMoHCTpanum:

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

Tabnuupl u cxemsl: «Bo3HukHOBeHHEe CONHEYHOH cucTeMbl», «Pa3BUTHE OPraHUYecKOro
mupa», «PacrurenpHas kietka», <« KuBoTHas kiuertka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHasi CUCTEMAa OpPraHu4ecKoro mMupay», «CpaBHEHHE aHATOMUYECKHX YEPT CTPOCHUS
YeJI0BeKa M 4elIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHbIE MecTa NaJ€OHTOJOTMYECKUX HAXOOK
IPEKOB COBPEMEHHOrO uYelloBeka», «/lpeBHelimme moan», «JlpeBHue moau», «llepsble
COBpPEMEHHBIE JTON», «UenoBeueckue pacol».

Ob6opynoBanue: wmynsixku «lIpoucxoxxaeHue denoBeka» (OIOCTbI  aBCTPAJONUTEKA,
NUTEKAHTPOIa, HeaHJepTalblia, KPOMaHbOHIIA), CIETKH WM M300pa)KeHUs KaMEHHBIX Opyaui
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEphl, pyOuia, ckpebdia), TeoXpoHOJoru4eckas Tabnuua,
KoJuteKUs «©opMbl COXPAHHOCTH UCKOIIAEMBIX KMBOTHBIX U PaCTCHUI».

JlabopaTopHble U NpakTHYeCKHEe PadOThI:

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

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

Tema 3. OpranusmMsl U OKpYKaloIas cpeaa.

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

Cpeabpl  oOuTaHMS  OpPraHMW3MOB:  BOJHAas,  HAa3eMHO-BO3AYIIHAs,  IOYBEHHas,
BHYTPHUOpPraHU3MEHHas!.

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

AlGuotnueckue  (QakTophl:  CBET, TeMIleparypa, BJIaXHOCTb. DoTonepuoausM.
[TpucnocoOieHns OpraHu3MoB K JeHCTBHIO aOHOTHYECKHX (aKkTOpPOB. bruojornyeckue puTMsl.

buotnueckne ¢dakrtopel. Buapl OMOTHYECKMX  B3aUMOJEHCTBHN:  KOHKYpEHLH,
XHUIIIHWYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepaius, MyTyaln3M, KOMMEHCATIU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeEHcCalIU3M, HeUTpaau3M. 3HaueHue OUOTHYECKUX
B3aMMOJICHCTBUI JJIs CYIIECTBOBAHUS OPTaHU3MOB B IPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApAKTEPUCTUKU MOMyIsAuu. OCHOBHBIE IIOKA3aTeId MOIMYJIALHNU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXAA€MOCTb, CMEPTHOCTb, NPUPOCT, MuUrpauusd. JuHamuka
YHUCIIEHHOCTH MOIMYJISIIUU U €€ peryJsiusl.

JleMoHCTpanum:

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

Tabmune! u cxembl: kapta «IIpupogHbie 308 3emin», «Cpenbl 0OMTaHUS OpPTraHU3MOBY,
«Dotonepuoauzmy», «llomynsuum», «3aKOHOMEPHOCTH pOCTa YHUCJIEHHOCTH MOIMYJALUN
uHOy30pun-Tyhenbkm», «llumensie nenmy.

JlabopaTopHblie U NpaKkTHYeCKHue padoThl:



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

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

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

Tema 4. Coo011ecTBa M DKOJOrHYeCKHEe CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBafd,
NpOCTpaHCTBEHHas!, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonste 00 3KkocucTeMe W OHOreOlEHO3E.
OYHKIMOHAJIbHBIE KOMIIOHEHTBl HAKOCHCTEMBI: TPOAYIEHTb, KOHCYMEHTBI, PpEIYyLEHTHI.
KpyroBopor BemecTB M TOTOK SHEpruud B 3dKocucreme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetu. OCHOBHBIE IIOKA3aTelIM 3KOCUCTEMBI: OHoMacca,
OPOAYKIHSA. DKOJOTHYECKHE MUpPAMUAbL: MPOAYKLHH, YUCICHHOCTH, Ouomaccel. CBoOMCTBa
9KOCUCTEM: YCTOWYUBOCTb, CAMOPETYIISIHs, pazButue. CyKieccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKOocHcTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

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

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

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

KpyroBopotbl BeniecTB M OHMOr€OXMMHYECKHE LMKIBI JIEMEHTOB (YIJiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbBIE OMOMBI CYIIH.

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

CocymiecTBoBaHUE MPUPOJIBI U yeroBedecTBa. CoxpaHeHHEe OMOpa3HOOOpa3us Kak OCHOBA
ycroifunBoctu O6nocdepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOIHBIMU pECypcaMH U UX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

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

Tabmuuel u cxemsl: «Ilumesbie nenu», «buoleHo3: cocTaB U CTpyKTypa», «IIpupogHsie
coobuiectBay, «llemn mnuranHus», «OKoNorMyeckas mnupamuaa», «buocdhepa u yenosex»,
«IJKocHuCcTeMa IHUPOKOIUCTBEHHOTI'O JIecay, « IKOCHCTEMa XBOMHOT O Jieca», «brnorenos Bonoémay,
«ArpornieHo3», «lIpuMepHBIE aHTPOIOTEHHBIE BO3JACUCTBUS Ha mpupoay», «Baxkueiimme
UCTOYHUKH 3arps3HEHUsl BO3AyXa U I'PYHTOBBIX BOJ», «llouBa — BakHeWIIas COCTaBISAIOIIAs
o6uocheprr», «Dakropsl jgerpaganuu  nouB», «llapHukoBelii  3ddexT», «DakTOphI
PaaMOaKTUBHOTO 3arps3HeHust Onocdepnn», «Oomas cTpyktypa ouochepr», «Pacrpoctpanenne
xKu3HH B Onochepe», «O30HOBHIN dKkpaH Ouochepw», «KpyroBopor yriaepoma B Gmocdepe»,
«KpyroBopoT a3ora B mpupojie».

Ob6opynoBanue: MoAeTb-anmInKanus « TunuyHsle 6MOIEHO3bI», repbapuii «PacTuTenbHbIe
coobmiecTBay, komekuuun «buoneHosy», «Bpeautenu BaKHEHIIMX CETbCKOXO3HCTBEHHBIX
KyJbTyp», TepOapud ¥ KOJUISKIIUM PACTeHUH W >KUBOTHBIX, TNPUHAUICKANINE K pa3HBIM
HKOJIOTHUECKUM Tpymiam ojxHoro Buaa, Kpacnas kuura Poccuiickoit deneparuu, n3o0paxeHus
OXpaHsEeMbIX BUJIOB PACTEHUH 1 )KUBOTHBIX.



I[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMBI 110 BHOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUMA

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

JIMYHOCTHBIE PE3YJIBTATbBI

B CTPYKTYpPC JMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IMPECAMCTA «buoiorusay BbIJICJICHBI
CJIEIYIOIIUE COCTaBIIAIONIME: OCO3HAHME OOYYAIOIIMMHCS  POCCUMCKON  TpaKJaHCKOU
UJEHTUYHOCTHU — TOTOBHOCTHM K CAaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOINPEIEICHUIO,
HAIMYUE MOTHBAIMM K OOY4YeHHIO OHOJIOTHUHU, LIEJICHANPABICHHOE pa3BUTHE BHYTPEHHHUX
yOEKIEHUM JTMYHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TpaJULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH 00Y4YaOIINXCsl PYKOBOJCTBOBATHCS B CBOCH
JESTEIbBHOCTH 1IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMU, MPUCYIIUMHU CHCTEME OHOJIOTHYeCKOro
o0pa3oBaHus, HATMYME KOJIOTUYECKOTO MPAaBOCO3HAHMS, CTIOCOOHOCTH CTaBUTH LIETTU U CTPOUTH
JKNU3HCHHBIC I1JIaHBI.

JInuaOCTHBIC PE3yJbTaTbl OCBOCHUA IMPECAMCETA «bnonornsay JOCTUI'alOTCA B CIOAHUHCTBEC
y4eOHOM M BOCIHUTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMM, IPUHATHIMU B
o011ecTBE MpaBWJIAMH W HOPMaMHU IOBEJICHHUSI U CIIOCOOCTBYIOT IIpOIlECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUA W CaAMOpPAa3BUTHUS, PA3BHUTUA BHYTpeHHCﬁ no3uuuu JIMYHOCTH, IMAaTpUOTU3MaA,
YBaXXEHUS K 3aKOHY M IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplieMy IMOKOJEHUIO, B3aUMHOIO
YBOXEHHs, OEpPEeKHOTO  OTHOIIEHHWS K  KyJIbTYpHOMY  HACleIWI0 H  TPAAULIUIM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEH Cpee.

JImaaOCTHBIC PE3YIbTATBl OCBOCHUS yq€6HOFO npeamMeTa «brnonorus JOJDKHBI OTpaXXaThb
TOTOBHOCTh M CIOCOOHOCTH O0YYaroIIUXCsl PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpUEHTAllMid, TO3UTUBHBIX BHYTPEHHHUX
yOeXJIEHU, COOTBETCTBYIOIIMX TPAJUWIMUOHHBIM IIEHHOCTSM POCCHUUCKOTO  0OIIecTBa,
PACIIMPCHUEC KU3HCHHOT'O OIIBITA W OIbITa ACATCIIBHOCTHU B IMPOLCCCE p€ain3alliid OCHOBHBIX
HallpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxIaHCKOr0 BOCIIUTAHMSA:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM TO3UIIMH  OOy4YalOMIeTOCs KaKk AaKTUBHOTO |
OTBETCTBEHHOT'O YIEHA POCCUICKOTO 00IIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBakKeHHWE 3aKOHa U
MpaBONOPSJIKA;

TOTOBHOCTHh K COBMECTHOI TBOpquKOfI ACATCIIBHOCTH IIPpXU CO3JaHUU y’—Ie6HBIX ITIPOCKTOB,
pPEIICHUN y‘IG6HBIX 1 IO3HAaBATCJIbHBIX 3a/a4, BBIIIOJTHCHUU OMOJIOTHYECKHUX SKCIICPUMCHTOB;,

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3HMIIMIO TIO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUEC YUYUTBIBATH B CBOUX )IefICTBHSIX HGO6XOJII/IMOCTI) KOHCTPYKTHUBHOT'O
BSaI/IMO,ZIeI\/’ICTBI/IH JIIO)ICP'I C pasHbIMHA y6e)KJIGHI/I$IMI/I, KYJbTYPHBIMU LHNEHHOCTSAMU U COLIMAJIbHBIM
MOJIOKEHUEM;



FOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMIOJHEHHS Y4YeOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 3aJlay, YBAXUTEIBHOTO OTHOIICHUS K MHEHHIO
OTIIMOHEHTOB NP OOCYX JACHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CONCPIKAHNUS,

FOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel POoIMHON, TOpAOCTH 3a CBOM Kpai, CBOKO
Ponuny, cBOM A3BIK M KYJIBTYPY, POILJIOE M HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIIEIUIO U TAMATHUKAM IPUPO/IbI, JOCTHKEHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U PAa3BUTHE OUOJIOTHUH,
MOHMMAHUS 3HAuYeHUs OWOJOTMM B IO3HAHWU 3aKOHOB TPUPOJBI, B KU3HU YeIOBEKa U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx1IEHHOCTh, TOTOBHOCTh K CITY>KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HapoAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

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

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEro;

OTBETCTBEHHOE OTHOIIECHUE K CBOMM POJMUTEIISIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSATHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULUAMU HapoaoB Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAs CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MOHUMaHNE YMOITMOHAILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIIEHHE MPOSIBIAThH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnuTAHHUS, (OPMHPOBAHHUA  KYJbTYPbl 3I0POBbSI M
IMOIUOHAIBLHOIO 0JIArONoJIyYns:

MOHMMAaHWE U peann3alys 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (340pOBOE MUTAHUE,
coOI0fieHre TUTUEHHYECKHUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
peryisipHas (u3uyecKkas aKTHUBHOCTh), OEpeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (DM3UYECKOMY U MCUXUIECKOMY 37]0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYyalUsIX, YTPOXKAIOLIUX 3JOPOBbIO U KU3HU JIOACH;

OCO3HAHUWE TOCJIEICTBHN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YHMOTPEOICHHS aIKOTOJS,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHHUSA:

TOTOBHOCTB K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTb K aKTUBHOM JESATEIHHOCTH TEXHOJIOTHYECKOW M COIMAIbHOM HAPABJICHHOCTH,
CITOCOOHOCTH MHUITMUPOBATH, INIAHUPOBATH U CAMOCTOSATEILHO BBITIOIHATH TAKYIO JIEATETLHOCTD;

WHTEpEC K pa3imuyHbiM chepam mpodeccHoHATbHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIHN BBIOOp OyAyIIeil nmpodeccun u peaarn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC MIJIaHbL;



TOTOBHOCTh M CIOCOOHOCTh K O0pa30BaHUIO U CaMOOOPa30BaHMUIO Ha MPOTSHKCHUH BCEH
KU3HHU;

7) 3K0OJI0rN4YeCcKOr0 BOCIIMTAHMSA:

9KOJIOTHYECKH 11e1eco00pa3Hoe OTHOLICHHE K MPUPOJIe KaK NCTOYHUKY JKU3HHU Ha 3emie,
OCHOBE €€ CyIIeCTBOBAaHNS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYyJIbTYpbl: MPHOOPETEHUE ONbITA IIAHUPOBAHUS
MOCTYTIKOB ¥ OLICHKU UX BO3MOXKHBIX TIOCIIEJCTBUN SISl OKPYKAIOILIEH CPEJIbl;

OCO3HaHUe T1100aJIBLHOr0 XapakTepa dKOJOTHYECKUX MPOo0JIeM U IMyTel UX peleHus;

CIIOCOOHOCTH UCHOJIB30BaTh MpUOOpETaeMble MPU W3YYEHUH OMOJIOTUU 3HAHUS U YMEHUS
OpU pEIICHUH MPOoOJieM, CBS3aHHBIX C palMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOOr0AeHNE
IIPaBWJI IOBEJIEHUS B INPHUPOJE, HAIpPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHUJIOB, SKOCHCTEM, OHOChephI);

AKTUBHOE HENpUsTHE NEHCTBUI, NMPUHOCIIIUX BpEd OKpYKalollel MPUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIC YKOJIOTHUSCKUE MOCISACTBHUS MPEIITPHHUMAESMBIX
JICHCTBUN U NPENOTBPALLATD UX;

HAJIMYUE PA3BUTOTO HKOJIOTUYECKOTO MBIIUICHUS, JKOJOTUYECKOW KYyJNbTYpBI, OIBITA
NESTEIIbBHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HUMHU B
MO3HABATEJIbHOW, KOMMYHHKATHBHOM W COIMAJIBHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU IESITETBHOCTH AKOJOTMYECKOM HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAayKH © OOIIECTBEHHOW TMPaKTUKH, OCHOBAHHOTO Ha JHAJOTe KYJIbTYD,
CIIOCOOCTBYIOILETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILECHCTBOBAHUE S3bIKOBOM M UNTATEIBCKON KYJBTYpPbI KaK CPEICTBA B3AUMOJICHCTBUS
MEXIY JIOJIbMU U NTO3HAHUS MUDPA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaALMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpY:KaroIIeM
MUpEe Kak O €IWHCTBE TMPHUPOABI, 4YeloBeKa M OOIIecTBa, B TMO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUuH MpodIeM COXpaHeHHUsI TPUPOTHOTO PAaBHOBECHS;

yOEXKAEHHOCTh B 3HAYUMOCTU OWOJIOTMM JJIi COBPEMEHHOM LIMBWJIM3ALMU: OOECTeueHus
HOBOTO YpPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS UEIOBEUECTBA, MOUCKA MyTel BBIXOJA U3 TNI0OATBHBIX
HKOJIOTMUYECKUX MPOoOsieM U o0ecTieueHus nmepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIlMOHATLHOMY
WCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B IMOJYyYE€HUU OMOJOTMYECKMX 3HAHWUU B LIEJISAX MOBBIINIEHUS 00Ien
KyJbTYpbl, €CTECTBEHHO-HAy4YHON TIpPaMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIIMOHATHHON
TPaMOTHOCTH o0yuaronuxcs, GoOpMUPYEMOi MpU U3y4eHUN OHOJIOTHH;

MOHUMAaHWE CYIIHOCTH METOJOB TIO3HAHMSI, WCIOJIB3YyEeMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4YyaeMble 3HAHUS ISl aHajdu3a U OOBSICHEHHs SBIICHUUN
OKPYXAIOIIeT0 MHUpPa M MPOUCXOIAINIMX B HEM HW3MEHEHUH, yMEHHE JAelaTh 00OOCHOBAHHBIE
3aKJTIOYEHHUS HA OCHOBE HAy4YHBIX (DaKTOB W MMEIOIIMXCS JAaHHBIX C IEJbI0 TONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTHMYECKUE 3HAHMS JJs pelieHus
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE IIEHHOCTH HAyYHOM JEATEeTbHOCTH, TOTOBHOCTb OCYIIECTBISATH MPOEKTHYIO U
HCCJIEIOBATEILCKYIO ACSITEIbHOCTh HHANBUAYATIbHO U B TPYIIIIE;



TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIYYCHHUIO HOBBIX 3HAaHUU II0 6PIOJIOFI/IPI B COOTBETCTBHU C XHW3HCHHBIMU
OTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yIbTaThl OCBOCHUS y4eOHOro mpeamera «buomorusy BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYAIOMIMXCS  MEKIUCHUIUTMHAPHBIC
(MexmnpenMeTHbIE) OOLIEeHAayUYHbIE OHATHS, OTPAKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenu(uKy METoJ0B IMO3HAHMsI, UCIIOJIb3YEMbIX B €CTECTBEHHbBIX HayKaX (BEIIECTBO, SHEPIHs,
SBJICHHE, TPOIECC, CHCTEeMa, HAay4HBId (DaKT, MPUHIUIM, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIE0BaHNe, HAaOIIOEeHUE, U3MEPEHUE, HKCIEPUMEHT U JIPYTUX), YHUBEPCAIbHBIC
yueOHble JieiicTBUs (II03HABaTelbHbIE, KOMMYHHKATUBHbIE, PETYJSATUBHBIE), 00eCIeUUBaIOIINE
¢dopmupoBaHne (YyHKIMOHAIBHOW I'PAMOTHOCTH M COLMAIBHOW KOMIETEHIMH O00YyYaroluxcs,
CIIOCOOHOCTh 00y4aromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIMCLIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaJbHblE YyueOHbIE JEWCTBUS B I103HABATEIbHOU U
COLMAJIBHOW MIPAKTHUKE.

MeranpeameTHble pe3ysbTaThl OCBOCHMS INPOrpaMMbl CpeJHEro o0Iero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NO3HABATEJIbHBIMH A€ CTBUSIMMU:

1) 6a30Bble JJOrnYecKue AeHcTBUS:

CaMOCTOATENIbHO (OPMYJIMPOBATh U aKTyalU3UpOBaTh IMpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MCIIOJIb30BAaTh MPU OCBOCHUH 3HAHUN MPUEMBI JJOTMYECKOT0 MBILUIEHUS (aHaIN3a, CHHTE3a,
CpPaBHEHHMsI, KJacCU(pUKaLUU, OOOOIIEHMS), pPACKpPhIBaThb CMBICI OMOJIOTMYECKMX MOHATUN
(BBLAETATH UX XapaKTepHbIE MPU3HAKY, YCTAHABIMBATh CBS3U C IPYTUMU MOHATHIMH);

ONpEACIATh LENN JEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HX JOCTH)KECHHS,
COOTHOCHTD PE3YJIbTaThl AEATEIbHOCTHU C MOCTaBICHHBIMU LIENISMU;

HCIIOJIb30BaTh OMOJIOTMYECKHE MOHSATHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN KUBOU
IIPUPOJIBI;

CTPOUTB JIOTHUECKUE PACCYXIE€HUS (MHIYKTUBHBIE, JIeTyKTUBHbIC, 10 aHAJIOTHH ), BBISIBIIATh
3aKOHOMEPHOCTH U MPOTUBOPEUHS B paCCMATPUBAEMBIX SBJIEHUSAX, (OPMYJIUPOBATH BBHIBOABI U
3aKJII0YEHHUS;

IIPUMEHATh CXEMHO-MOJIENbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBSA3EU U
OTHOILIEHUH B M3y4aeMbIX OMOJIOTHYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUMH pasHOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(OPMALMOHHBIX HCTOUHUKAX;

pa3palaThIBaTh IUIaH pELIeHHs TPOOJIEMbl C YUETOM aHAJIM3a UMEIOIINXCS MaTepHalIbHbBIX
Y HEMATEpUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJAMHHUPOBaTh M BBIIOJHATH pabOTy B YCJIOBUSX peajbHOro, BUPTYaJIbHOIO U
KOMOWHUPOBAHHOTO B3aUMOJCHUCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUIEHUE MPH PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe HCCIeN0BaTEILCKUE JIeHCTBUSA:



BJIAJICTh HaBbIKAMHU y4€OHO-MCCIEIOBATENBCKON U NMPOEKTHOW NEATEIbHOCTH, HABBIKAMU
paspelieHus: npoodsieM, CrOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY HOWCKY METOOB
pelIeHUs] NPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIBHOCTH I10 IOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalyy, Npeodpa3oBaHUI0 U IMPUMEHEHHIO B Y4EOHBIX CUTyalMsX, B TOM 4HUCIE IpU
CO3/IaHUH YYEOHBIX U COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBINH THIT MBIIUICHHS, BIAJCTh HAYYHOU TEPMUHOIOTHUEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B OOPa30BATENbHOW JEATEIBHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJlM3UpOBaTh 3aJadyy, BbIABUIATh
TUIIOTE3Y €€ PeLIeHUs, HAXOAUTh apryMEHTHI JUIsl J0Ka3aTesIbCTBA CBOMX YTBEPXKAECHUH, 3a/1aBaTh
napamMeTpbl U KpUTEPUU PeIIeHUs;

AHAJIM3UPOBATH MOJTYUYEHHbIE B X0/I€ PEIICHUS 3a/1a4K PE3YyJIbTaThl, KPUTUUECKU OLIEHUBATh
UX IOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh IPUOOPETEHHBIHN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MOMCK INEpPEeHOCa CPEACTB U CIOCOOOB JeHcTBUS B
poQeCCHOHATIBHYIO CPEy;

YyMETb IMEPEHOCUTHh 3HAHWS B  I[IO3HABAaTEJIbHYIO U  IPAKTUYECKyl0 olrnactu
KHU3HENIeATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTHHAJIbHBIE MOJXOAbl U PELICHHs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HMH(pOpMaM (TEKCTe ydeOHOro mocodus,
HAy4YHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBApAX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIM3UPOBaTh WHGOPMALMIO DPAIMYHBIX BUIOB U (QOpPM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh Y HETPOTUBOPEUUBOCTD;

(GopMyIMpOBaTh 3ampoChl M TNPUMEHATh PazIMYHbIE METOJAbl NpPH IOHMCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsi BEITIOJIHEHHS YUEOHBIX 33]1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMaJbHYIO (OpMY THpPEACTaBICHUS OMOJIOTHYECKOM
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TaOIHIIbI, PUCYHKH U IPYroe);

HCIIOJIb30BaTh HAyYHBIH $3bIK B KauecTBE CpeACTBa NpH paboTe C OHOJOTHYEecKOU
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (U3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIOIb30BaTh W TMPeoOpa3oOBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIIISIIHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

1) oOmenue:

OCYHIECTBIISITh KOMMYHHMKAIIUN BO BCEX C(epax KU3HU, AKTUBHO y4acCTBOBATh B JHAJIOre
WIN JIUCKYCCUU TI0 CYIECTBY 00CYXTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYX/IEHUS OTHOCHUTEJIBHO BBINIOJHEHUs IIpe/ylaraéMoil 3ajadyd, YYWUTBIBATH WHTEPECHl U
COIVIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOTa WIH JUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTyallui, YMETh CMATYaTh KOH(QIUKTHI U
BECTH IEPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUS
JPYTUX JIIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHasl 1eATeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOTHI IpU
peleHn OMOIOTUYECKON MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOAEUCTBUS NIPH PELLICHUH yueOHOM 3a1auu;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JACHCTBUH ¢ yu€TOM OOLIMX HMHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 UieHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPIAWHUPOBATH
JEHCTBUA 110 €€ NOCTUKEHUIO: COCTaBJIATh IIJIaH JEUCTBUM, pacIIpelelsiTh POJIH ¢ y4ETOM MHEHUN
YYaCTHHUKOB, 00CYKJIaTh pe3yJIbTaTbl COBMECTHON PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJa U KAXKJIOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHbIX CHUTYyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOPAKEHUE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranuzanms:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIEHUS NpPoOJeM M HUX pelIeHUs B
YKU3HEHHBIX U YYEOHBIX CUTYalUAX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JENCTBUAX M IMOCTYINKax IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISTh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh M (OPMYJIHPOBaTh COOCTBEHHBIE 33/Ja4l B 0Opa30BaTENbHOM JEATEIBHOCTH U
JKU3HEHHBIX CUTYallUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHMIO M TPOSIBIICHUIO IMIMPOKOH APYIUIIMH B Pa3HBIX 00JacTAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUSIM, BHOCUTb KOPPEKTUBBI B JAESITEIBHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YJIbTATOB LEISM;



BJIaJICTh HaBBIKAMU I103HABATEIbHON pe(UIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI
U MBICIIUTENIBHBIX POIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIIOIB30BATH MPUEMBI pedIIeKCUU
JUISL OLIGHKY CUTYyallud, BBIOOPA BEPHOTO PEILICHHS;

YMEThb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHHKEHHUIO;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [IPH aHAJIU3€E PE3yJIbTaTOB JAEATEIbHOCTH;

3) npuHsATHE ce0s M APYTUX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIyMEHTHI JPYTUX [IPH aHAJIU3€ PE3yJIbTaTOB JAEATEIbHOCTH;

IPU3HABaTh CBOE MPAaBO U MPaBO JAPYTUX Ha OLIMOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonorun Ha 6a30BOM ypOBHE
BKITIOYAIOT crieruduyueckue st yaeOHoro npeamera «buoiorus» HaydHble 3HAHHS, YMEHUS U
CHocoObl JEMCTBUII MO OCBOECHMIO, HMHTEpPHpPETAMUd U HIPeoOpa3OBaHUI0 3HAHWM, BHJbI
NeSITeIbHOCTH 10 MOJIyYCHUIO HOBOI'O 3HAHUS U NMPUMEHEHHIO 3HAHUHM B Pa3JIMYHbIX Y4EeOHbBIX
CUTYyalMsIX, @ TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYalLlUsX, CBSI3aHHBIX ¢ Ononorueil. B nporpamme
IIpeIMETHBIE PE3YJIbTaThl IPEJICTABIECHBI 10 TOJaM 00yUYEeHHUSI.

[IpeameTHbIC pe3yNIBTATH OCBOEHUS YueOHOTO npeameTa «buonorusy» ¢ 10 knacce 10KHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOrMM B CHCTEME HAay4HOTO 3HAaHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAy4YHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCUMCKUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JJIsl PEeLLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKUX TEPMHUHOB U MOHATHUN: )KU3Hb, KIIETKA,
OpraHusM, MeTaboau3M (0OMEH BEIECTB U ITPEeBpallleHIe SHEPTUH ), TOME0CTa3 (CaMOperyJIsaius),
YpOBHEBass  OpraHu3alusi  JKUBBIX  CHCTEM, CaMOBOCHpPOU3BENEHUE  (pEempoIyKIHs),
HaCJIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHUE;

yMEHUE u3jaraTb OHOJIOTMUYECKHE TeOopuu (KJIETOYHas, XPOMOCOMHas, MyTallMOHHAs,
[EHTpaJlbHasl JIoTMa MOJeKyJsipHOW Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BaswiioBa) u yueHus (0 LIeHTpax MHOT0OOpa3us U MPOUCXOXKACHUSI KYJIbTYpHBIX pacteHuil H. U.
BasuiioBa), onpenensats rpaHuilbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHUE BIaJIeTh METOJaMM Hay4YHOTO MO3HAHUs B OMOJIOTWMHU: HAOJIOJEHHWE U ONHCAHUE
KHUBBIX CHCTEM, TPOLIECCOB M SBIECHUH, OpraHu3alus M MPOBEJCHHE OHOJOTHYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE NOJYYEHHBIX pe3yJbTaTOB, HCIOJIb30BAHHBIX HAYUHBIX MOHSITUH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU IIOJyUYEHHBIX PE3YJIbTATOB;

YMEHHME BBLIEISTH CYLIECTBEHHBIE NPU3HAKM BUPYCOB, KJIETOK MPOKAPHOT U JYKApHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: 0OOMEHa BEUIECTB U
IpeBpalleHys] YHEPruu B KIETKe, (POTOCHHTE3a, IIACTUYECKOr0 M IHEPreTHYecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, PA3MHOXKEHMSI, NHANBUAYAIBHOIO Pa3BUTHUSA
opraHusma (OHTOIeHe3);

yYMEHHE MPUMEHAThH MOTy4YEHHbIE 3HAHUS 7 00BSCHEHUS OMOJIOTMYECKUX IMPOILIECCOB U
SIBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIeHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecTieueHus
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYXAIOIIUX JIIOJEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpYy)Karolled MNPUPOAHON cpele, MOHMMaHHE HeOoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTUKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Uil PallOHAIBLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pellaTh »JJIEMEHTapHble TEeHEeTHYECKHe 3a/Jadyd Ha MOHO- U JUTHOpUAHOE
CKpEeIlMBaHUE, CIEIIEHHOE HACJIeI0BaHUE, COCTABIIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUTS IpeJICKa3aHMsI HAaClIe0BAaHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M MPAKTHYECKUEe padOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BAHHEM;

yMEHHE KPUTHYECKH OILICHHBATh W HHTEPIPETHUPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
COJepKaHUs, BKIIOYAIOUIYIO IICEBIOHAYYHBIC 3HAHMUSA W3 Pa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpPMAIMH, HAYYHO-TIOMYJISIPHBIE MaTepUallbl), STUYECKHE ACIIEKThl COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTHH, MeIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE U YCTHBIE COOOIIEHHs, 0000IIas
Ouonornyeckyro HHGPOPMAMI0O W3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIIOJIB30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS yueOHOTO npenmMeta «buonorus» 6 11 knacce nonxHbI
OTpaXkatTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ W POJU OMOJOTHMH B CHCTEME HAay4YHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYyYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOCKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ounonoruu, PyHKIMOHAIBHON IPaMOTHOCTH YEJIOBEKA JJIsl PEeIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKphIBaTh COICP)KaHUEe OMOJIOTHUECKUX TEPMUHOB U IOHATHUI: BHI, TIOMYJISIIHS,
reHo(oH, DBONIONMS, JBWXKYIUE CHIBI ((aKTOpBI) 3BOJIONUHU, MPUCIOCOOICHHOCTD
OpPraHu3MOB, BHUA000pa30BaHHE, SKOJIOTHYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeIyLIeHTbI, LIeNN MUTaHHsI, SKOJIOrHUecKas MupaMua, OuoreomneHos, ouochepa;

yMEHHE W3naratb Owuonorndeckue Teopun (dBomronmoHHas Teopust Y. JlapBuHa,
CHHTETHUYECKAsi TEOPHs SBOJIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactsa K. M.
bapa, uepenoBanus riaBHBIX HampaBieHU u mytell sBomoru A. H. CeBeprioBa, yueHHs O
6uocdepe B. . BepHaackoro), onpeaensaTh rpaHULbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BIIAJIETh METOJAaMH HAYYHOTO MO3HAHHWS B OMOJIOTWMHW: HAOIIOJCHWE W ONMHCAHUE
KHUBBIX CHCTEM, TIPOIIECCOB W SBJICHWH, OpraHW3alys H TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBM)KEHUE THUIOTE3bl, BBISBICHHE 3aBHUCHUMOCTU MEXIY HCCIEAYEMbIMU
BEJIMUYMHAMHU, OOBSICHEHHE TMOMYYEHHBIX pe3yJbTaTOB, HCIOJb30BAHHBIX HAYYHBIX MOHSITHH,
TEOPH U 3aKOHOB, YMEHHE JIeTIaTh BBIBOJIBI HA OCHOBAHHUH MOJYYSHHBIX PE3yJIbTaTOB;

YMEHHE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHHUSI OMOJIOTHUECKUX OOBEKTOB: BHJIOB,
HOMYJISAUN, TMPOJYLUEHTOB, KOHCYMEHTOB, pEIYIEHTOB, OHOTeOlEHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUI000pa30BaHus, MPHUCIIOCOOIEHHOCTH OPTraHW3MOB, JCHCTBHS KOJOTHYECKHX (DaKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB M TIOTOKA YHEPTUU B AKOCHCTEMAX, aHTPOTIOT€HHBIX N3MEHEHH B
HKOCHUCTEMAaxX CBOEH MECTHOCTH, KpPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX IIMKJIOB B
ouocdepe;

YMEHHE TMPHUMEHSTHh TMOJTY4YCHHBIC 3HAHUS U OOBSCHEHUS OMOJIOTHUYECKHX IMPOIECCOB U
SIBIICHUM, JIJISI IPUHSTHS IPAKTUIESCKUX PEIICHUH B MOBCETHEBHOMN YKU3HHU C IIETTBI0 00ECTICYCHUS
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIIOJIEH, COOMIONEHUSI HOPM
IPaMOTHOTO TMOBEJIEHUs] B OKpYXarolllell NPUPOAHON cpele, NMOHMMaHUE HEOOXOJUMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
IPUPOJIOTIONIL30BAHMYS,

YMEHHE pelIaTh 3JIeMEHTapHbIe OMOJOTMYECKHe 3aJadyd, COCTAaBIATh CXEMBI INepeHoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (IETIN MMUTAHU);

YMEHHE BBINOJHATH J1a0OpaTOPHBIE U NpaKTU4YecKue padoThl, COOMIOAATH MpaBHUiIa MpPU
paboTe ¢ y4eOHbBIM U 1a0opaToOpHBIM 000pYI0BAHUEM;

YMEHHE KPUTHYECKH OIICHUBATH W WHTEPIPETUPOBATH HH(POPMAIHIO OHOJIOTHYECKOrO
COZIEPKaHMS, BKJIIOYAIOLIYIO IICEBJOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HCTOYHUKOB (CpEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-IIONMYJSIPHBIE MaTepHaibl), paccMaTpuBaTh IJIOOATBHbBIC
IKOJIOTUYECKUE TPOOIIEMBI COBPEMEHHOCTH, ()OPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE NHCBMEHHBICE M YCTHBIC COOOLICHUs, 0000Imas
Ouonormyeckyro HMH(OPMALMIO H3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/t Konrpouabnsie IIpakTnyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 buonorus kak Hayka 2 0.5 Bubmiorexa LIOK
https://m.edsoo.ru/7t41¢c292
2 JKuBbIE CUCTEMBI U UX OPTaHU3ALUS 1 bubmorexa [TOK
https://m.edsoo.ru/7f41¢292
3 XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH 8 1 bubmmorexa IOK
https://m.edsoo.ru/7f41¢292
4 KusHeneareabHOCTh KIETKHA 6 bubmmorexa [TOK
https://m.edsoo.ru/7t41¢c292
5 PasMHOXeHNE 1 MTHANBUAYAJIBHOE 5 | bubnnoreka [JOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTS U HI3BMEHUYUBOCTD 2 15 bu6mmoreka [JOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
8 PesepBHoe Bpems 1 bubmmoreia LIOK
https://m.edsoo.ru/7f41¢292
OBULIEE KOJIMYECTBO YACOB I10 34 0 4

I[MTPOT'PAMME



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

Kosun4vecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Ne i/mn Konrpoubusie IIpakTHueckue
NMPorpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
1 DBOJIIONMOHHAS OWOIOT U 9 1 bubmorexa [TOK
H https://m.edsoo.ru/7{41cc74
5 BoO3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 0.5 bubnnorexa [JOK
3emie ) https://m.edsoo.ru/7f41cc74
3 OpranusMbl U OKpy Karomias cpena 5 1 bubmorexa [OK
p Py Tt cpe https://m.edsoo.ru/7{41cc74
4 Co00111eCcTBa ¥ SKOJIOTMYECKUE CUCTEMBL 9 bubmorexa [OK
B https://m.edsoo.ru/7{41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
BIIEE KOJIMYECTBO YACOB I1
OBII] O CTBO CcO O 34 0 )5

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




IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
N Koanuecrso yacos Nara D1eKTpoHHbIE HUPPOBLIE
Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpaszoBaTe/IbHbIE
n/n Bcero H3Y4YeHH S
padoTbI padoThbI pecypchl
bu6nmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Mertozbl TO3HAHKS )KHBOU
npupojsl. [IpakTrdeckas padora
5 No 1 «Mcnons3oBanue 1 0.5 bubnuoreka [{OK
Pa3IUYHBIX METOJIOB TIPU https://m.edsoo.ru/863e6122
U3YYCHHH OMOJIOTHICCKIX
00BEKTOBY
3 buonorndyeckue CUCTEMBI, 1 bu6nunorexa LIOK
MPOLIECCHI U UX U3YyUYECHHE https://m.edsoo.ru/863e6564
4 XHUMHUYECKHUM COCTaB KIIETKU. 1 bubnmorexa LIOK
Bopna u MuHepanbHbIe CONH https://m.edsoo.ru/863e674¢e
5 benku. Coctas u ctpoeHue | bubmmnoreka HOK
OeKOB https://m.edsoo.ru/863e6b72
DepMeHTHl — OMOJIOTHYECKHE
katanu3aTopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue | 0.5 bubnuotexa [JOK

KaTaJIMTHYECKOW aKTUBHOCTH
bepMeHTOB (Ha mpumMepe
aMUJIa3bl WM KaTajiasbl)»

https://m.edso00.ru/863e6b72



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

bubnunoreka LIOK

((Ha6J'IIOI[eHI/IC MHUTO3a B KJICTKax
KOHYHMKA KOPCIIKa JIyKa Ha
TOTOBBIX MUKPOIIpCIIapaTax»

! YrieBofsL. Tt https://m.eds00.ru/863¢6870
bubnunorexa LIOK
8 Hyxientossie kueiorst. AT® https://m.edsoo.ru/863e6d5¢
9 Uctopus u meToabl U3y4eHus bubmuorexa [JOK
kieTku. Kierounas teopust https://m.edsoo.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas
cucrema
Crpoenue 3yKapruoTHYECKON
kieTku. JlabopaTopHas padorta No
2 «M3y4eHue CTpoeHUs KIETOK Bbu6moreka [JOK
11 pacTeHuil, )KUBOTHBIX, TPHOOB H 0.5 https://m.edsoo.ru/863e6ff0
OakTepuil 1o MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTHCAHUE»
bubmmoreka IIOK
12 OOMEeH BEIIECTB UM META00IN3M https-//m.edsoo.ru/863e766¢
13 ®oTocuHTE3. XEMOCHUHTE3 Bubmmorexa [OK
https://m.edsoo.ru/863e7c98
14 OHepreTuyeckuii 0OMeH Bubmmorexa HOK
https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KIETKH.
Jlenenue kiaeTku. MuTos.
15 JlaGoparopHas pabota Ne 3 0.5 bubnuoreka [IOK

https://m.edsoo.ru/863e7dc4



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

Buocunres 0enka. Peakuus

bubnunoreka LIOK

16 MaTpUYHOTO CHHTE3a https://m.edsoo.ru/863e796e¢
17 Tpaucnsus — OuocunTe3 Oenka bubmmorexa [OK
https://m.edsoo.ru/863e796¢
18 Hexierounsie popmbI )KU3HU — bubmuorexa [JOK
BHUPYCHI https://m.edsoo.ru/863¢7540
DopMBI PA3MHOKEHUS Bubmmorexa HOK
19 https://m.edsoo.ru/863e81b6
OPTAHIMOB https://m.edsoo.ru/863e831e
. bu6moreka LIOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO06pa3oBaHue U Pa3BUTHE
MTOJIOBBIX KJIETOK.
21 OmnonotBopenue. Jlaboparopuas 0.5 bubmmoreka [JOK
pabota Ne 4 «3yuenue https://m.edsoo.ru/863e81b6
CTPOCHHUS TIOJIOBBIX KJIIETOK Ha
TOTOBBIX MUKpOIIpEnapaTax»
2 NunuBuyansHOE pa3BUTHE bubnmorexa LIOK
OpraHU3MOB https://m.edsoo.ru/863e8436
I'eneTnka — Hayka o
23 HaCJ'Ie,I[CTBeHHOZH/I u bubmorexa HOK
https://m.edsoo.ru/863e8612
U3MEHYHBOCTH
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 HpI/ISHaKO]I:. MOHorH6pI/iLHoe bubamorexa LIOK
https://m.edsoo.ru/863e8878
CKpEIINBaHHE
JurubpunHoe ckpeniyBaHue. Butmorexa LIOK
25 3aK0oH HE3aBUCUMOTO

HaCJICOJOBaHUA ITPU3HAKOB

https://m.edsoo.ru/863e89a4



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
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

26

27

CueruieHHOE HacJIe1I0BaHUE
npu3HakoB. JlabopaTopHas
paborta Ne 5 «M3yuenue
pe3yIbTaTOB MOHOTHOPUIHOTO H
JUTUOPUTHOTO CKPEIIUBAHUS Y
Jp030(hUIIBI HA TOTOBBIX
MHUKpOIpenapaTax

I'enetuka noma. Hacienosanue
MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM

0.5

bub6nmoreka [IOK
https://m.edso00.ru/863e8c60

bu6nmoreka [IOK
https://m.eds00.ru/863e8c60

28

29

30

M3MeHYnBOCTS.
Henacnencrsennas
U3MeHYnBOCTh. JJaboparopHast
pabota Ne 6. 3yuenue

MO (PHUKALTMOHHON
W3MEHUYUBOCTH, IIOCTPOEHUE
BapHallMOHHOTO psJa U
BApUALIMOHHON KPUBOI»
HacnencreenHas n3MEHYMBOCTb.
JlaGopatopHas pabota Ne 7.
«AHanu3 MyTauui y 1po30¢uib
Ha TOTOBBIX MUKpOIMpENnapaTax»

I'eneTnka yemoBeka

0.5

0.5

bubnuoreka [{OK
https://m.edsoo.ru/863e8efe

bubmuoreka [{OK
https://m.edsoo.ru/863e8efe

bubmuoreka [{OK
https://m.edsoo.ru/863e8d78

31

PesepsHelit ypok. O60011eHue mo
TeMe «HacaencTBeHHOCTE U
U3MEHYUBOCTH OPTaHU3MOBY

32

Cenekius Kak HayKa U TIporece

but6mmoreka [IOK
https://m.edso00.ru/863e9214



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

1 MeToabl U TOCTHXKCHHUS 1 bubnunoreka LIOK
CEJICKIIUM PACTEHUI U )KUBOTHBIX https://m.edso00.ru/863¢9214
34 buorexHonorus Kak orpacib 1 Bu6mmoteka [JOK
IPOM3BOJICTBA https://m.edsoo.ru/863e¢9336
OBIIEE KOJIMYECTBO YACOB I10 14

I[TPOTPAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHBbIE HU(POBHIE

Ne Jara
w/n Tema ypoka Beero Konrpoabnsie IIpakTHueckue A — o0pa3oBaTe/bHbIC
padoTbI padoThbI pecypcbl
| OBOJIIOLUS U METOILI €6 | bub6nmoreka [IOK
W3yUYeHUS https://m.edsoo.ru/863ea20e
) Uctopust pazsutus 1 bubmuorexa [JOK
MPEACTABJICHUI 00 YBOJIIOITUN https://m.eds00.ru/863¢9570
3 MukposBoronus 1 bubmorexa HOK
https://m.edsoo.ru/863e9cle
[Tomynsmus Kak IeMeHTapHas
4 Tatopumopuas pasora Ne | 1 0s buGiorexa LIOK
) ' https://m.eds00.ru/863e99¢c6
«CpaBHEHHE BUJIOB 110
MOP(OJIOTHIECKOMY KPUTEPHIO»
5 JBroKyLIe cuibl (3J€EMEHTapHbIE | bubmuoteka [IOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
6 EctectBenHbIil 0TOOp U €ro | bubmmnoreka HOK
(hopMbI https://m.edsoo.ru/863e9ed0
Pe3ynbpTatsl sBOIIONMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB
1 BUJ1I000pa3oBaHMeE.
7 JlaGopatopHnas pabota Ne 2 1 0.5 bubamorexa LIOK

«Onucanue NpucrnocoOIeHHOCTH
OpraHusMa 1 €€ OTHOCUTEIBHOIO
XapaxkTepa»

https://m.edsoo.ru/863e9fde



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

Hanpasnenus u nytu

bubnunoreka LIOK

pa3BUTHE )XU3HU Ha 3eMIIe»

8 MaKpO3BOJTIOIUH https://m.edsoo.ru/863e9cle
9 HeoOpaTtumocTs 3BOIIONNN
10 Uctopus xxu3nu Ha 3emiie U
METO/IbI €€ U3YUCHHUS
1 I'unoTe3bl NpOUCXOKACHUS Bu6mmoteka [JOK
KU3HH Ha 3emiie https://m.edsoo.ru/863ea5a6
Pazutue xu3Hu Ha 3emMiie 1o bubmuoreka [IOK
12
3paM U epUoaaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOITIOIUU
PaCTUTEIHLHOTO U KUBOTHOTO
13 mupa. [Ipaktuueckas padora No 1 0.5 bubnnorexa [JOK
«M3yueHune ucKomnaeMbIx https://m.edsoo.ru/863ea8bc
OCTaTKOB PACTEHUU W )KMBOTHBIX
B KOJIJICKITHSIX)
CoBpeMeHHas cuctema bubnnorexa [JOK
14
OpPraHUYECKOT0 MHpa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeTIOBEKA bubmuoreka [JOK
(anTpoOmOTEHE3) https://m.edsoo.ru/863eac2c
16 JIBuokyiue cuibl (pakTopsl) bubmmnoreka HOK
aHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH YBOJIOLUH
YeJIoBeKa
13 YenoBeueckue pacel U bubmuoreka [JOK
MIPUPO/IHBIE aJanTalliK YeJIOBeKa https://m.edsoo.ru/863eaea2
PesepBHeIit ypok. O6001IeHNE TIO
19 Teme «BO3HUKHOBEHHE 1



https://m.edsoo.ru/863e9c1e
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

20

DKOJIOrus KaK HayKa

21

22

Cpensl oOuTanus u
HKOJIOTHYECKUE (PAKTOPHI

AOGuoTtnveckue HaKTophbI.
JlaGopaTopHas padora Ne 3.
«Mopdodomnoruueckue
0COOEHHOCTH pacTeHUH U3
Pa3HBIX MECT OOUTAHUSY.
Jlaboparopuas pabota Ne 4.
«BrnustHue cBera Ha pOCT U
pa3BHUTHE YEPEHKOB KOJICYyCa»

0.5

bu6nmmoreka [IOK
https://m.edsoo.ru/863eafec

bu6nmoreka [IOK
https://m.edsoo.ru/863ebl0e
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24

25

bruotnueckue hakropsl

DKOJIOTUYECKUE XapaKTEePUCTUKHU
nomyssiun. [Ipaktudeckas
pabota Ne 2 «IlToacuér
MJIOTHOCTHU MOMYJIALIMM pa3HbIX
BHJIOB PaCTECHUIN»

Coo0bmiecTBa OpraHu3MoOB —
OMOoIIeHO3

0.5

bubnuoreka [{OK
https://m.edsoo.ru/863eb348

bu6nmorexa LIOK
https://m.edsoo.ru/863eb46a
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DKOJIOTHYECKHUE CUCTEMBI
(3K0CHCTEMBI)

bubmmoteka IIOK
https://m.edsoo.ru/863eb46a

27

28

OCHOBHBIE IOKA3aTEIN
IKOCUCTEMBI. DKOJIOTUYECKIUE

nupaMuibl. CBONCTBA SKOCHUCTEM.

Cykueccus

HpI/IpO,[[HBIe 9KOCHUCTEMbI

but6mmorexa [IOK
https://m.edsoo.ru/863eb5fa

29

AHTpOHOFeHHBIe 9KOCHCTEMbI



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

buocdepa — rnobanpHas

bubnunoreka LIOK

30 AKOCHUCTEeMa 3eMITH ! https://m.edsoo.ru/863ebb5Se

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS | bubmmoreka [JOK
ounochepsl https://m.edsoo.ru/863ebd 16

32 UYenoseuecTBo B Onochepe 3eMiaun 1

1 CocymiecTBoBaHUE TPUPOIBI U | bubmmoreka [JOK
YeII0BEYeCTBA https://m.edsoo.ru/863ebale
PesepBHrlil ypok. O6o01ieHue

34 teMbl «Coo0niecTa u 1
IKOJIOTHYECKUE CUCTEMBD)
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThl 0CBOEHHS] OCHOBHOIM
00pa3oBaTeILHON MPOrPaMMBbI CpelHero 001ero od0pasoBaHus

CdopMupoBaHHOCTh 3HAaHUI O MecTe M PO OMOJOIMH B CHUCTEME
HAyYHOTO 3HAHUSA €CTECTBEHHBIX HayK, B (OPMUPOBAHHUU
COBPEMEHHOM E€CTECTBEHHO-HAy4YHOM KapTHHBI MHpa W HAy4HOIO
MHUPOBO33PEHUS; O BKJIAJE POCCUHCKUX U 3apyOexHbIX YUEHBIX-
OMOJIOTOB B pPa3BUTHE OHONOTUH; (PYHKIMOHAIBHOM IPaMOTHOCTU

YCJIOBCKA I pCHICHUS ) KU3HCHHBIX 3a1a4

YMeHue packpblBaTh COJAEpKAHHE OHOJIOTUYECKUX TEPMUHOB U
MOHSITHIA: )KU3Hb, KJIETKA, OPraHU3M; MeTa0oau3M (0OMEH BEeUIeCTB U
MpeBpalleHle SHEPruu), roMeocTa3 (camoperyisius), ypoBHeBas
OpraHH3aIHs KUBBIX CUCTEM, CAMOBOCIIPOU3BEICHUE (PEPOAYKIINSA),

HACJICACTBCHHOCTb, UBMCHYNBOCTL, POCT U PA3BUTHC

VYMmeHue — u3narath  OMOJOrMYECKHMEe  TeOpuHM  (KJIETOYHas,
XpPOMOCOMHasi, MyTaliuonHas), 3akoHsl (I'. Mennens, T. Moprana,
H.W. BaBuioBa) u yueHus (0 IeHTpax MHorooOpasus U
NPOMCXOXKACHUS  KyJIbTypHbIX  pactenuit H.M.  BasuioBa),

OMpCACIIATh I'PaHUIBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMaM

VYMeHue BiaZeTb METOAaMU HAy4YHOTO T[O3HaHWs B OHOJIOrMH
(HaOro/IeHNe W OMMCAHMUE JKUBBIX CHUCTEM, IPOIIECCOB M SIBICHUU;
OpraHu3anusi M TpoBeJeHUE OHOJOrMYECKOro SKCIEPHUMEHTa,
BBIIBJKEHNE  TUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXIY
U CCIIETy EMBIMU BEJIMYMHAMH, 00BsICHEHUE MIOJIy4YE€HHBIX
pe3yabTaTOB, WCIIOJNB30BAHHBIX HAY4YHBIX IOHATHUH, TEOpPUH U
3aKOHOB; yMEHHE JejaTh BBIBOJbI HAa OCHOBAaHUHM IOJYyYEHHBIX

pe3yJIbTaTOB)

YMeHue BBIICIATh CYIIECTBEHHBIC IPU3HAKH BHPYCOB, KIETOK
MPOKAPUOT U DYKAPHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpraHW3MOB; OCOOCHHOCTH TPOIIECCOB OOMEHa BELIECTB U
MIPEBPAICHHUS] SHEPTUU B KJIETKe, (DOTOCHHTE3a, IUIACTHYECKOTO M
SHEPreTHYECKOrO0  OOMEHa, XEeMOCHHTe3a, MHTO03a, MeHo3a,
OTIOIOTBOPEHUS, PA3MHOXKEHUS, WHAUBHUIYALHOTO  Pa3BUTHS

opraHu3Ma (OHTOTEHE3)




YMeHue TpUMEHSTh TONyYeHHBIC 3HAHUS Ui  OOBSCHEHHS
OMOJIOTUYECKUX MPOLIECCOB U SIBICHUH, JIJIsl TPUHATHUS IPAKTUYECKUX
pelieHuii B TOBCEAHEBHOM JKM3HM B IENAX oOecreyeHus
0€30MacHOCTH CBOETO 37I0POBbSI M 370POBbsSI OKPYKAIOLIUX JIIOJECH,
COOJIIOIGHUST HOPM TPaMOTHOTO TMOBEJECHUS B  OKpY’Karomiei
NPUPOJHON cpele; TOHMMaHUE HEOOXOIUMOCTH WCIOIb30BAHUS
JOCTHXKEHUI COBPEMEHHOH OHOJOrMM W OWOTEXHOJOTUH IS

pauruOHAJIBHOI'O IIPUPOAOIIOIIL30BAHUA

VYmMmenue peliaTth 3JICEMEHTAPHBIC I'CHECTUUCCKHUE 3aJa4d Ha MOHO- U
I[I/II"I/I6pI/I,I[HO€ CKp€IIUMBAaHUE, CHCIINICHHOC HACIICJOBAHUE, COCTABIATH
CXCMbI MOHOFI/I6pI/IZIHOFO CKpCIIMBaHUA JJIsL MMpeacCKasaHus

HACJICOJOBAaHUS IIPU3HAKOB Yy OpraHu3MoOB

YMeHue BBINONHATH Ja0OpaTOpHBIE W MPAKTHYECKHE pPabOTHI,
coOnrofaTh mpaBuia Mpu paboTre ¢ y4eOHbIM U J1aOOpaTOPHBIM

o0opyaoBaHuEM

YMeHne KpUTHUECKH OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOr0  COACpXaHMs, BKIIOYAIOUIYI0 TCEBIOHAYYHBIE
3HaHUSA W3 pazau4HbIX HUcTouHUKOB (CMMU, HayuyHO-momyssipHbIE
MaTepuaibl); dTUYECKHE aCHEKThl COBPEMEHHBIX MCCIEAOBAaHUN B

6I/IOJ'IOFI/II/I, MCIHUINHC, OMOTEXHOJIOTHUU

10

YMeHue co3aaBaTh COOCTBEHHBIE MMChbMEHHBIE M YCTHBIE COOOIICHNS,
0000111251 GMOJIOTHMUYECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJIB30BaTh MMOHSATHUHBIN arrapar OHOJIOTHH

11 KUIIACC

Kon
NpoBepPsIeMoro
pe3yJjbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 001ero 06pa3oBaHus

ChopMupoBaHHOCTh 3HaHUI O MecTe M POy OMOJOTMH B CHUCTEME
HAyyHOTO 3HAHUS €CTECTBEHHBIX HAayK, B (OpMHUpPOBaHUU
COBPEMEHHOM E€CTECTBEHHO-HAyYHONM KapTHHBI MHpa W Hay4HOIO
MHUPOBO33PEHUS; O BKJAJE POCCUHCKUX U 3apyOekHBIX YUEHBIX-
OMOJIOTOB B pPa3BUTHE OHONOTHH; (DYHKIIMOHAIBHOW TPaMOTHOCTH

YCIJIOBCKA U1 PCIICHHUA )XU3HCHHBIX 3a/1a4

YMenue PacCKpbIBaThL COACPKAHUC OMOJIOTHYECKUX TCPMHUHOB U

MOHSTUI: BUJI, TOMYJISIHS, TEHO(OH, YBOJIOIHS, ABMKYIIAE CHIIBI




(paxtopsr) IBOJIIOLINH, IpUCIOCOOICHHOCTh OpraHHU3MOB,
BU/1I000pa3oBaHue,  JKOJOrudeckue  (akTopbl,  SKOCHUCTEMA,
OPOXYLEHTbl,  KOHCYMEHTBI,  pEAyLEHTHl, [eNu  IHUTaHus,

AKOJIOTHYECKas MUpaMuia, OrnoreoreHo3, onochepa

YMeHue uznaratb OMOJI0rHYecKre TeOpHH (IBOJIOLMOHHAs Teopus Y.
JapBuHa, CHHTETHYECKass TEOpHsl  SBOJIOIMH), 3aKOHBI U
3aKOHOMEpPHOCTH (3apobiiieBoro cxoactsa K.M. bapa, yuepenoBanus
[JIaBHBIX HarnpasieHui u mytei sBomonnu A.H. CeBeprioBa, yueHus
o Owmochepe B.M. Bepnaackoro), ompenensTb TpaHUIBI HUX

IMPUMEHUMOCTH K ) KUBBIM CUCTEMaM

VYMeHue BiafeTb METOAAMU HAy4YHOTO T[03HaHWs B OHOJIOrMH
(HaOro/IeHNe W OMHMCAHMUE JKUBBIX CHUCTEM, IPOILIECCOB M SIBICHUU;
OpraHu3anusi M T[poBeJEeHUE OHOJIOrMYECKOro 3KCIEPHUMEHTA,
BBIIBJKEHUE  TUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXIY
UCCIIEy EMBIMU BEJIMYUHAMH, 00BsICHEHUE IIOJIyYE€HHBIX
pe3yiabTaTOB, HCIIOJNIB30BAHHBIX HAY4YHBIX IIOHATUH, TEOpPUH U
3aKOHOB; yMEHHE J€JaTb BBIBOJbl HAa OCHOBAHMM IOJIYYEHHBIX

pE3yJIbTAaTOB)

YMeHne  BBIIEIATH  CYIIECTBEHHBIE  MPU3HAKA  CTPOCHHS
OMoNOrMYeckux OOBEKTOB: BHJOB, TOMYJIALUNA, MPOAYLIEHTOB,
KOHCYMEHTOB,  PENYIIEHTOB, OWOTEOIICHO30B M  JKOCHCTEM;
OCOOEHHOCTH  TPOIIECCOB  HACIEACTBEHHOW  HM3MEHYUBOCTH,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHUS, MPHUCIOCOOJICHHOCTH
OpPTaHU3MOB, JEUCTBUS SKOJOTHYECKHX (DAaKTOPOB HA OPraHU3MBI,
MepeHoca BEIIECTB W MOTOKAa JSHEPIMM B  HKOCHUCTEMAX,
AHTPOINOT€HHBIX M3MEHEHHWI B HKOCHCTEMAax CBOEW MECTHOCTH,

KpyroBOpOTa BELIECTB U OMOr€0XMMUYECKUX LIUKIIOB B Onocdepe

YMeHne TNpUMEHSATh TOJIYYeHHBIE 3HAHUSA Ui OOBSICHEHUS
OMOJIOTUYECKUX TPOLIECCOB U SIBJICHUM, ISt IPUHATHS MIPAKTUYECKUX
pelieHnii B TOBCEJHEBHOM JKM3HM B IeNsiX oOecredyeHus
0€30MacHOCTH CBOETO 3[J0POBBSI U 30POBBSI OKPYXKAIOLIUX JIIOJEH,
COONIONIEHVsI HOPM TPAaMOTHOTO TIOBEJCHHS B OKpY’Kalolen
OPUPOJHON cpejie; MOHUMaHHE HEOOXOAMMOCTH HCIOJIb30BAHUS
JOCTIDKEHUH ~ COBPEMEHHOM  OMOJIOTMM Uil pallMOHAJIBHOTO

MIPUPOIONOIB30BaAHUS

YMenue peliaTh 3JICMCHTAPHBIC OHOJIOTUYECKHUE 3aaa4u, COCTaBJIATh

CXEMBI MIEpEeHOCca BEUIECTB U SHEPTUU B 3KocucTeMax (e MUTaHuUs)




YMeHHue BBIIOMHATH J1A0OpaTOpHbIE M IMPaKTHYECKHEe pPalOTHI,
coOmoaTh MpaBwia mpu padoTe ¢ y4eOHBIM M JIAOOPATOPHBIM

000py10BaHHEM

YMeHue KpUTHIECKH OIICHUBATh U MHTEPIPETUPOBATH HHPOPMAITUIO
OMOJIOTUYECKOTO  COJCpKAaHUs, BKIIOYAIONIYI0 IICEBJOHAYYHBIC
3HaHUS W3 pa3IMYHbIX HCTOYHHKOB (CMU, Hay4HO-TOMYJISIpHBIC
MaTepHuabl); pacCCMaTPUBATh IIO0ATBHBIC YKOJIOTHYECKHUE MTPOOIIEMbI
COBPEMEHHOCTH, ()OPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO

IIO3UIIHIO

10

YMmeHue co3aaBaTh COOCTBEHHBIC TUCHMEHHBIC M YCTHBIE COOOIIECHUS,
0000111251 6MOTOTHYECKY0 MHPOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB,

rpaMOTHO HCII0JIb30BAaTh MMOHSATHUHBIN arrapar OHoJIoruNn




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

buonorus xak Hayka

1.1

Buonoruss — Hayka o >xuBoil mpupozae. Pomnp Ouonoruu B (GopMHpOBaHUU

COBpEMEHHOM Hay4HOI KapTuHbI Mupa. CuctemMa OMOJIOTUYECKUX HAYK

1.2

2.1

2.2

Metoapl mo3HAHUS KMBOW TIPUPOBI (HAOIIOIEHNUE, SKCIIEPUMEHT, OMUCAHUE,
HU3MEpPEHHE, KiIacCH(pUKAIKA, MOJCIUPOBAHUE, CTaTHCTHYECKas oOpaboTka

JTAHHBIX )
JKuBbIe CHCTEMBI M UX OpraHU3aIus

JKuBble cucteMbl (OMOCHUCTEMBI) KakK MpeaMeT u3ydeHnus omonoruu. CoiicTBa

OuocucTeM U X pazHoolOpasue

ypOBHI/I OpraHu3anuu ouocucTeM: MOJ'IeKy.]'IHpHO—FeHCTHHCCKHﬁ, KHeTo‘IHHﬁ,

OpraHU3MEHHBIH, MOIYJIALMOHHO-BHI0BOH, SKOCUCTEMHBIH, OMOC(hepHBIN

XHUMHYECKUI COCTAB U CTPOCHUE KIIETKH

3.1

XUMUYECKUN COCTaB KJIETKU. XHUMHUYECKUE DIIEMEHTBhI: MAaKpPOJJIEMEHTHI,
MHKpO3JIeMEHThl. Boma w wMuHepanbHble BemecTBa. DyHKIMM BOJBI U

MHHCPAJIBHBIX BEIICCTB B KIICTKCE. HozmepncaHI/Ie OCMOTHYECKOT0 OajaHca

3.2

benku. CoctaB u crpoeHue O€IKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OENIKOB.
He3zameHuMble M 3aMEHUMbIE AMMHOKHUCIOTHL. AMHHOKHMCIOTHBI COCTaB.
YPpOBHHU CTPYKTYphl OEIIKOBOI MOJIEKYJIbI (IEPBUYHASA, BTOPUYHAsS, TPETUYHAS U
YeTBepTUYHAsl CTPYKTypa). XUMHUYECKHUE CBOIcTBa OenkoB. buonoruueckue
(byHKIHU OENKOB.

depMeHThI — OMooruyeckue karanuzaropsel. CTpoeHne GpepMeHTa: aKTHBHBIN
1eHTp, cyocrpatHas crnenuduanocts. Kodepmentsl. Buramunbl. OTaundms

(hepMEHTOB OT HEOPTAHUUYECKUX KaTAIN3aTOPOB

3.3

VYrneBoabl: MOHOCAaxXapu bl (TJII0K03a, pubo3a U Je30Kcupr0o03a), Aucaxapu/sl
(caxaposa, J1akTO3a) W TOJUCaXapubl (Kpaxmaj, TJIUKOTEH, IIEeJIII0JI03a).
Buonornyeckre GyHKINU YTIIEBOJIOB.

Jlunuasl:  TpUrIULepuabl, ctepounsl, ¢ochomunuasl. ['mapodunsHO-
ruapodobHbie cBoicTBa. buonormdyeckue QyHkiuu aunuaoB. CpaBHEHHE

YTJII€BOJOB, OEJIKOB U JIMIIUI0B KaK HCTOYHHUKOB DHEPTHUU




3.4

Hyxneunossie kucnotsl: JJHK u PHK. Hykneotn sl — MOHOMEpBI HyKJIEMHOBBIX
kucnot. Crpoenne u ¢yakiuu JIHK. Crpoenme m ¢ynkimuun PHK. AT®:

CTpoeHue U pyHKIUU

3.5

]_[I/ITOJ'IOI‘I/ISI — HayKa O KJICTKE. Knerounas TEOpHsL. MeTO,Z[I)I HN3YYCHUS KICTOK

3.6

3.7

Knerka xak nenoctHast xuBasi cucreMa. OOIiye nmpu3Haky KIETOK: 3aMKHYTast
HapykHas MemOpana, moJsiekyasl JIHK kak remerwdeckuii ammapar, cucrema

cuHTe3a OelKa

Tunsl KI€TOK: 3yKapruoTudeckas u npokapuotuieckas. OCOOEHHOCTH CTPOSHUS
npokapuoTudeckod kietku. Kierounas crenka Oakrepuil. CTpoeHue
YKApUOTHUUECKOU KJIeTKH. OCHOBHBIE OTJIMYUSI PACTUTEIBHOU, >KUBOTHOU M

rpUOHOMN KIICTKH

3.8

3.9

3.10

IToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIMKC, WX
¢dbyukumu. [Tnazmatnueckas memOpana, e€ cBoiicTBa U pyHkuuu. Lluronnazma u
e€ opranouabl. OgHOMEMOpaHHbIE OPTaHOMBI KIIETKH: 3HJOIUIa3MaTHYecKas
cetb (DIIC), ammapar [ombmxku, nu3ocombl. [lomyaBTOHOMHBIE OpraHOUIBI
KJIETKW: MUTOXOHJAPUH, TuiacTuabl. [IpoucxoxaeHne MUTOXOHAPUN U IJIACTHI.
Bunpl mnactua. HemeMOpaHHBIE OpraHOHIbI KJIETKH: PUOOCOMBI, KJIETOYHBIN

LOCHTP, pPCCHUYKHU, KT'YTUKH. CDYHKIII/II/I OpPraHona0B KJICTKH. Bxirouennst

SAnpo — perynaTopHblii 1eHTp kieTku. CTpoeHue siapa: siaepHas 00050dKa,

KapuoIUIa3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI
TpaHCcHOpT BELIECTB B KJIETKE

)KI/ISHGHGHTGHI)HOCTI) KIJICTKHU

4.1

4.2

43

OOMmeH BelecTB, UM MeTa0O0IN3M. ACCUMWISIINS (TUIACTUYECKUN OOMEH) U
JTUCCUMUJIIALINS (SHEPTeTUUECKUil OOMEH) — JIB€ CTOPOHBI €IUHOTO Tpoliecca
Mmetaboau3ma. Tunsl oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHsbIi. Poib

(I)CpMCHTOB B OOMEHE BCHICCTB U IIPEBPAICHNUU SHECPTHUU B KIICTKC

®dotocunTe3. CBeToBas U TeMHOBas (pa3bl hoTocuHTesa. Peakiumn porocunTesa.
O¢ddexTuBHOCTH (hoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3A I XKU3HU Ha 3emiie.
Bnusinue ycnoBuil cpeapl Ha (OTOCHMHTE3 U CHOCOOBI MMOBBILIEHUS €ro
MPOJYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYyIole OakTepuu. 3HAU€HHE XEMOCHHTEe3a s

JKU3HU Ha 3emMiie

DHepreTudyeckuii oOMeH B KJEeTKe. PaciierieHne BelecTB, BBIJCICHHUE U
aKKyMyJIMPDOBAaHWE DSHEPIHMM B KIETKE. OTambl JHEPreTHYECKOTO OOMEHa.
['muxonu3s. bpoxxenne u ero Buabl. KuciopogHoe OKUCICHUE, WM KIETOYHOE

JbIxanue. DPPEeKTUBHOCTh IHEPreTUIECKOT0 0OMeHa
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4.5

Peaknuu  marpuuHoro cuHTe3a. [enermdeckas wuHpopmamms u JHK.
Peanuzanus remernueckoil MHPOpPMALUU B KIIETKE. ['@HETHUECKHI KOJl U ero
cBoricTBa. Tpanckpumnmus — Matpuunbiid cuaTe3 PHK. Tpancnsuus — 6nocunTe3

oenka. KogupoBanre aMmuHOKUCIIOT. Posik pubocoM B OnocuHTe3e Oeka

Hexinerounsie hopmbl ku3HU — BUpYChl. McTopusi oTkpeiTus BupycoB (/.M.
WBanoBckuit). OCOOEHHOCTH CTPOCHUS U IKU3HEAEATEIHLHOCTH BHUPYCOB.
Bakrepruodaru. bonesnu pacreHuid, KUBOTHBIX W 4YEJIOBEKA, BHI3BIBAEMBIC
BUpycamu. Bupyc nummynonepumura yenoseka (BUY) — Bo3Oynurens CIT1/a.

[TpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA

5.1

Paszmuoxxenue u HHANBHUAYAJIBHOC Pa3BUTHC OPIraHH3MOB

KneTounslii 1mMKI, WM KU3HEHHBIM UK KiIeTku. WuTepdaza U MHUTO3.
[Tpoueccel, mpoTekaronue B uuTepdasze. Pernukanusa — peakuss MaTpUYHOTO
cunte3a JIHK. Crpoenue xpomMocoM. XpOMOCOMHBI HAabOp — KapHUOTHII.
JuniaouaHbli W TAlUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBIL.
[{uronoruyeckue OCHOBBI Pa3MHOXKEHUS W HWHIAUBUIYAIBHOIO Pa3BUTHS
OpraHU3MOB.

Henenue xnetkn — muro3. Cragun murtosa. IIpoueccel, mpoucxonsimue Ha

pPa3HBIX CTAAUSAX MUTO3a. BUOJOTHYECKHI CMBICI MUTO3a

52
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@DopMbI pa3MHOXKEHHST OPTaHM3MOB: Oecnojioe M 1moyioBoe. Bumbr Gecronoro
pPa3MHOXKCHHUS: JeNICHWE HaJBOE, MOYKOBAaHME OJHO- M MHOTOKJIETOYHBIX,
cropoo0Opa3oBaHue, BETeTaTUBHOE pPa3MHOMKEHHE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPTraHU3MOB, €0 3HAYCHHUEC JIA CCIICKIINN

[TooBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECTONOTO.
Meiio3. Cragum wmeito3a. Ilporecchl, mpoucxonsiide Ha CTaausx Menosa.
IToBenenne xpomocoMm B Menose. Kpoccunrosep. buonornueckuii cMbICI U

3HaUYeHNe Meno3a

5.4

l'ameTorenes — nporiecc 06pa3zoBaHuUs MOJIOBBIX KIETOK y )KUBOTHBIX. [TooBbIE
JKeJe3bl: CeMEHHUKHU U sMYHUKUA. OOpa3oBaHMe U pa3BUTHE MOJIOBBIX KIETOK —
ramer (CriepMaTo30M/1, SIMIIeKIeTKa) — cliepMaTorenes u ooree3. OcobeHHOCTH

CTPOEHHUS SIMUEKIIETOK U ciepMaro3ou10B. OmnonorBopenue. [lapreHorenes

5.5

WnauBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpUOHAIbHOE  pa3BHUTHE
(amOpuorenes). DTambl IMOPHOHATHLHOTO PA3BUTHS Y TTIO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpysius, opranoreHes. I[loctamOpuonanbHoe pazBute. THITBI
NOCTAMOPHOHATIBHOTO PAa3BUTHA: MPsIMOE, HENpsIMoe (JIMUnHOYHOE). BnusHue
Cpezbl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPBI, CITOCOOHBIEC BBI3BIBATH BPOKIEHHBIE
YPOIICTBA.

Poct u pasButue pacteHuil. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOEHHUE

CCMCHH, CTalUN PA3BUTHUA




HaCJIGI[CTBCHHOCTB U U3BMCHYUBOCTb OPraHN3MOB

6.1

6.2

6.3

6.4

6.5

6.6

IIpenmer u 3anauun reHeTuku. Mcropus pa3BuTusa reHeTUKU. BKitag poCCUIUCKHAX
U 3apyOeXHbIX YYEHBIX B pa3sBUTHE TEHETHKH. MeToabl TeHETHUKH
(ruOpuI0IOTHYECKUH,  LUTOICHETUYECKUH,  MOJIEKYJIAPHO-T€HETUYECKHA).
OcHOBHBIE T€HETUYECKHE IOHATHSA. [ eHeTYecKast CUMBOJINKA, UCIIOJIb3yEeMas B

CcXeMax CKpelUBaHUI

3aKOHOMEPHOCTH HacCJEeI0BaHUs NPU3HAKOB, YCTaHOBJEHHbIE I'. MeHaenem.
MoHorubpuaHoe CKpelMBaHue. 3aKOH eAWHO00pasusi THOPHIOB IEPBOTO
nokoneHus. [IpaBwiio [OMUHHMpPOBaHUA. 3aKOH PAaCIICIUICHUS IPU3HAKOB.
I'unoresa uncroTel ramert. I1osiHOE ¥ HENMOJIHOE TOMUHUPOBAHUE.

Jurnbpuanoe ckpemmBanue. 3aKOH HE3aBUCHUMOT'O HACIICAOBAaHUS TPU3HAKOB.
L{uToreneTnvyeckne OCHOBBI JUTHOPHUIHOTO CKpEIIMBaHUS. AHATU3UPYIOIIEe
cKkpeuuBanue. Mcnonb3oBaHWE — AHATU3HUPYIOUIETO  CKpPEIIMBAaHUA  JUIS

OIIPpCACIICHUS I'CHOTHUIIA ocobu

CuernneHHoe HacienoBaHue npuszHakoB. Pabora T. Moprana 1o crerjieHHOMY
HACJIEJOBAaHUIO TEHOB. Hapylienue creruieHus TeHOB B pe3ysbTare
KPOCCHHIOBEpa. XpPOMOCOMHAasi TEOpHUsl HACJIEICTBEHHOCTHU. ['eHeTuueckue
KapThl.

['enetuka mosia. XpoMOCOMHOE OmpefeNieHue moja. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OoMOraMeTHble U TeTeporaMmeTHble opranu3Mbl. HacnemoBanue

IMMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

N3meHunBOCTh. BUBI N3MEHYMBOCTH: HEHACIEACTBEHHAs M HACJIEICTBEHHAS.
Ponep cpenpl B HEHacneACTBEHHOM M3MEHYMBOCTH. XapaKTEpUCTHKA
MOJIU(PUKAIIMOHHON H3MEHYMBOCTU. BapualmoHHBIM psa M BapualMOHHAs
kpuBasd. Hopma peakuum npusHaka. KonuuecTBEHHbIE M KauyeCTBEHHBIE

IpU3HAKU U UX HopMa peakuuu. ColicTBa MOIU(UKAIIMOHHOW N3MEHYMBOCTU

HacnencrBenHnasi, WM TEeHOTHIHYECKAs, HW3MEHYHMBOCTH. KoMOMHaTHBHAs
M3MEHYMBOCTh. Meilo3 U ToJoBOM mpolecc — OCHOBAa KOMOWHATHUBHOW
W3MEHYMBOCTH. MyTanmoHHass W3MEHUYMBOCTh. Kitaccudukammss myTtaimii:
TE€HHbIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa M NpUYMHBI MyTaluil. MyTareHHbIe
¢dakTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIIEICTBEHHOW H3MEHYHMBOCTH

H.U. BaBuinoBa

I'enetuka uenmoBeka. Kapuorun dyenoBeka. OCHOBHBIE METOIIBI TE€HETHUKH
YeJI0BEKA: reHeaJIoTHIECKUH, ONM3HEIOBBIH, IIUTOrEHETHYECKHH,
OMOXMMHUYECKHA, MOJEKYyIsIpHO-reHeThudecKuil. COBpEeMEHHOE Ompe/esieHIe
TE€HOTHIA: OJTHOT€HOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomombio [II[P-ananu3a. HacnencrBennsie 3a0oeBaHusI YeOBEKA: T€HHBIE

0o0J1e3HH, OOJIE3HU C HACIIECTBEHHOM MPEPACIOI0KEHHOCTBIO, XPOMOCOMHBIE




7.1

7.2

7.3

11 KUIIACC

Kon

6one3nn. CoMaTHUECKUEe W TeHEpaTUBHbIE MyTalMH. [IpUHIMIIBI 370POBOTO
o0Opa3a KHW3HHM, JAWATHOCTUKH, NPO(PUIAKTHKH U JICYEHUS TCHETUYECKUX
Ooe3HeH. MenuKo-reHeTH4eCKOoe KOHCYJIbTUPOBAHHUE. 3HaueHue
MEIMLIMHCKOW TI'€HETHMKH B MPEAOTBPAILECHUN U JICYCHHHU TIE€HETHYECKUX

3a00JI€BaHUM YeI0BeKa
Cenexuus oprann3MoB. OCHOBBI OMOTEXHOJIOTUU

Cenekiusi Kak Hayka M IpolecC. 3apOoXACHUE CENEKIUU U JTOMECTHUKALIMS.
Yuyenne H.U. BaBwimoBa 0 MEHTpax MPOUCXOKACHHUS M MHOT000pa3us
KYJIbTYPHBIX pacTeHui. LIEeHTpbI IPOUCXOXKICHUS TOMAIIHUX )KUBOTHBIX. COPT,
1opoJia, MTaMM

CoBpeMeHHbIE METOMBI celeKIuu. MaccoBbli M MHIUBUAYAIbHBIA OTOOPHI B
CEJIEKIIMM pAaCTeHUN U KUBOTHBIX. OIEHKa 3KCTEphepa. bInM3KOpOACTBEHHOE
ckpemmBanue — HHOpuaWHT. Yuctas nuaus. CKpEeIIMBaHUE YUCTHIX JIHHHM.
I'ereposuc, wim rubpuanas cuna. HepoactBeHHOE CKpeluBaHue — ayTOPUIMHT.
Otpanénnas rubpuguzanus U e€ ycrnexu. VICKycCTBEHHBIM MyTareHes u
MOJIyYEHUE TMOIUIUIONIO0B. JIOCTHIKEHHUS CEJNEKUUU PACTEHUM, JKUBOTHBIX M

MHUKPOOPTraHU3MOB

buoTtexHosorust kak oTpacib Ipou3BOJACTBA. ['€HHas HHXKeHepus. OTarbl
co3nanus pexomOuHantHo JIHK wu Tpancrennsix opranusmon. Kietounas
uHxkeHepus. KiierouHele KynbTypbl. MUKpPOKJIOHAJIBHOE  Pa3MHOKEHHE
pacteHnii. KioHHMpoBaHHME BBICOKOIPOLYKTHBHBIX CEJIBCKOXO3SMCTBEHHBIX
OpraHU3MOB. DKoOJIOTUYeCKue M dtudeckue npodiemsl. MO — reHernuecku

MOAU(PHUIIIPOBAHHBIE OPTAHU3MBI

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

OBOJIIOIIMOHHAS OMOJIOTUSA

1.1

DBOJIIOLIMOHHAS TEOPHUs U €€ MECTO B OMOJIOTHH.

CugnerensctBa  3Bostonuu. [lameoHTonoruyeckue: IMOCIEA0BATEIbHOCTD
MOSIBJICHUS] BU/IOB B TMaJ€OHTOJIOIMYECKOW JIETOMHMCH, MEPEXOAHbIE (OPMBI.
buoreorpaduueckue: cxonctBo u paznuuue GayH u (GIop MaTepUKOB U
OCTPOBOB. DMOpPHOJIOTHYECKUE: CXOJCTBA M pPa3In4Ms SMOPHOHOB pa3HBIX
BUI0B IIO3BOHOYHBIX. CpaBHI/ITeHLHO-aHaTOMquCKHeZ T'OMOJIOTUYHBIC,

AHaJIOTUYHBIC, PYAUMCHTApPHBIC OpTaHBkI, aTaBHU3MBbI. MOHeKyJ'DIpHO-




1.2

OHMOXUMHUYECKUE: CXO0ACTBO MCXaHHU3MOB HACICACTBCHHOCTH MW OCHOBHBIX

MeTabOIMYECKUX MMyTeH Y BCeX OpraHu3MOB

OpomonnonHass teopusa Y. JapBuna. Ilpennocbuiku  BO3HUKHOBEHUS
JapBUHHU3MA. J[BIDKYyIME CWIIBI ABOJIONHMH BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE MPU OTPAHNYCHHOCTH PECYPCOB, HEOIPeACIEHHAsI ©3MEHUYUBOCTb,

00opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN 0TOOP)

1.3

1.4

Cunrernueckass teopus osBosouuu (CTD) M OCHOBHBIE €€ IOJIOKEHHUS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHAIA BUAA U SBOJIOIUH

JBwxymme cuibl ((GakTopbl) 3BOJIOLMU BUAOB B Ipupoae. MyTalMoHHbII
IpoLecc U KOMOMHATUBHAsI U3MEHUYMBOCTh. [lomyssiuoHHbIE BOJIHBI U Apeiid
reHoB. M3omsanus u murpauus. EcrecTBeHHbIN 0TOOp — Hanpapistomuil pakTop
sBoItOIU. DPOPMBI €CTECTBEHHOTO 0TOOPA.

IIpucnocoOaeHHOCTh OpPraHM3MOB Kak pe3yiabTarT sBoitonuu. [Ipumepst
MPUCTIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI H UAHOAIANTALINH.

Bun wu  BugooOpasoBanme. Kpurepun Buma.  OcHOBHbIE  (OPMBI

BHI000pa30BaHus: reorpaduueckoe, IKOIOTrHIeCKOe

1.5

MaKpOSBOHIOI_II/IH. CDOprI 9BOJIFOIIUHN: @HHGTH‘ICCK&H, JUBCPIrCHTHAA,

KOHBEpIreHTHasi, napasuienbHas. HeoOpatuMocTs 3BONIOLMH

Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHayuyHble MNpENCTABICHUA O 3apOKJICHHM >KW3HU. HayudHble ruUmoressl
BO3HUKHOBEHHUS XM3HM Ha 3emJyie: aObuoreHe3 W MHaHCIEPMHUSA. XUMHUYECKas
ABOJIIOLIMSL. ODKCIEPUMEHTAJIbHOE MOATBEPKACHUE XUMHUYECKOW 3BOJIOIMHU.
HauanbHble sTansl 6uonorudeckoit spomonuu. ['unoreza PHK-mupa. Ilepsbie

KIJIECTKHU U UX 3BOJIIOIIUA. q)OpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emusie mo 3pam u nepuonaM. Karapxeil. Apxeiickas u
npotepo3oiickass 3pel. Ilanmeo3oiickas 3pa u e€ mnepuoabl: KeMOpHICKMIA,
OPJIOBUKCKHW, CHIIYPUUCKWW, JI€BOHCKHI, KAaMEHHOYTOJbHbBIA, MEPMCKHI.
Me3so30iickas 3pa U €€ Iepruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

KaiiHo3oiickass 2pa W €€ Tepuoapl: TNaJCOrCHOBBIN, HEOTC€HOBBIN,
AQHTPOIIOI€HOBBIM. XAapaKTEpUCTHUKA KIMMara M TEOJIOTMYECKUX IPOLECCOB.
OCHOBHBIE 3TaIlbl 3BOJIOIUU PACTUTEIIBHOTO U )KUBOTHOTO MUpa. ApoMOp(o3bl
y pacTeHMi U >KMBOTHBIX. [losiBI€HME, pacuBeT W BBIMUpPAHHUE I'PYII JKHUBBIX

OpraHu3MOB

2.3

Cucrema OpraHM4YecKOro MHpa Kak oOTpakeHue -HBoiouud. (OCHOBHbBIE

CUCTCMATUYCCKUC I'PYIIILI OPIraHUu3MOB
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2.5

DBouonus yenoBeka. AHTPOMOJIOTHs Kak HayKka. Pa3BuTue mpeacTaBieHui o
MPOMCXOXKICHUH 4YeloBeKa. MeToabl u3ydeHus: aHtponoreHesa. CxoncrtBa u
pa3nuyus YyeroBeKa U )KUBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHUE YeTIOBEKA.

JIBrxymue cuisl ((akTopsl) aHTpororenesa. HaciencrBeHHas H3MEHUYMBOCTD U
ecTecTBeHHbII 0TOOp. OOmiecTBeHHBIN 00pa3 *KU3HU, M3TOTOBJICHUE OpYIUi

TpY/a, MBIILJICHUE, PeUb

OCHOBHBIE CTaZMM U BETBH JBOJIOLUHM YEJIOBEKAa: aBCTPAJIONUTEKH, UermoBek
ymenslid, YenoBek mNpsaMoxonsamui, YenoBeKk HeaHAEpTAIbCKuM, Yenosek
pa3yMHblid. Haxoku MCKOmaeMbIX OCTaHKOB, BPeMs CYILIECTBOBaHMs, 001acTh

pacmpocTpaHeHus, 00bEM IOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYIUs

2.6

YenoBeueckne packl. OCHOBHBIE OOJIBIINE PAChl: €BPOIICONIHAS (eBpa3uiicKasi),
Herpo-aBcTpajloujHass  (PKBaTOpHajbHas),  MOHIOJIOMJIHAs  (@3MaTCKoO-
amepuKaHckas). UepTsl MPUCTIOCOOICHHOCTH TPEICTABUTENCH YEITOBEYECKUX
pac K ycloBHsM cymiecTBoBaHus. EauHcTBO yenmoBeueckux pac. Kpuruka

pacusma

OpranusMbl 1 OKpy’Karolias cpeaa

3.1

3.2

33

34

OKoJorus Kak Hayka. 3aJladyd U pasJelibl SKOJIOTMU. MeToasl dKOJIOTrH4eCKUX
uccleoBaHuM.  DKoylornyeckoe  MupoBo33peHue.  Cpenpl  oOMTaHUS

OpraHu3MoOB: BOJHAA, HA3CMHO-BO3AYyIlIHAA, [IOYBCHHAs, BHYTPHOPIraHU3MCHHAA

Okonornyeckue (axropel. Kiaccudukanms skonoruyeckux  (pakropos:
abuoTuyeckre, OMOTHYECKHE M AaHTPOIOTrEeHHbIE. J[eHCTBHE 3KOJOTMYECKUX

(akTOpOB HA OPraHU3MbI

AbuoTtnueckue (hakTopel: CBET, TeMIeparypa, BIAXKHOCTb. DOTONEPHOIU3M.
[IpucnocoOneHust OpraHu3MoB K JAEUCTBUIO a0MOTHYECKUX (DaKTOPOB.

buonornueckue PUTMBI

buotnueckue gaxtopsl. Buasl 6MOTHUECKUX B3aUMOIEHCTBUI: KOHKYpPEHIINS,
XHUIIHAYECTBO, IMapa3uTHU3M, MYyTyaju3M, KOMMEHCAIU3M (HaxJeOHUYECTBO,
KBapTHPAHTCTBO), AaMEHCAJIM3M, HEUTpaiau3M. 3HaYeHHe OHOTHYECKHX

BBaHMOHeﬁCTBHﬁ JJId CyIIECTBOBAaHUA OPraHU3MOB B IIPUPOJHBIX COO6H.[€CTBaX

3.5

OKOJIOTHYECKHE XapaKTCPUCTHUKHU MOIMYJIAIHHN. OcCHOBHBIE IIOKa3aTecIn
NnomyJsinuu: 4YuCJICHHOCTL, INIOTHOCTB, POKIAAEMOCTb, CMCPTHOCTb, MPUPOCT,

Murpanus. JJnHaMuKa YUCIEHHOCTH MOMYJISIIUU U €€ perysuus

COO6H_ICCTBE[ M 3KOJOTMYCCKUC CUCTEMBI




4.1

CoobmiecTBo Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHUAOBas,
NpPOCTPAHCTBEHHAs, Tpoduyeckas (nuiieBas). Bupabl-momunantel. CBs3u B

OuoIEHO3€E

4.2

DKoynoruyeckue cuctembl (9Kocucremsbl). [loHsiTHe 00 9KocucTeMe U
ouoreoneHo3e. DyHKIMOHAIbHBIE KOMIIOHEHTbI 3KOCUCTEMBI: INPOIYLIEHTHI,
KOHCYMEHTbI, peayleHTbl. KpyroBopor BeEIIECTB M IIOTOK OSHEPrUU B
skocucreme. Tpoduueckue (MuIIEBbIE) YPOBHU SKOCUCTEMBI. [InieBble nenu u
cetu. OCHOBHBIE IIOKa3aTelIM SKOCUCTEMBL: OHOMacca, IPOAYKLUS.
DKoJIOTHYecKHe MUpaMUbl: MPOTYKIMH, YUCIEHHOCTH, Ouomaccsl. CBOMCTBa

9KOCUCTEM: YCTOMYMBOCTb, CAMOpPETYJIALUs, pazBuTue. Cykueccus

4.3

4.4

4.5

[Ipupoanbie 3K0cHCTEMBL. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOIO MIIH
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTpOTIOTEHHBIE ~ JKOCHUCTEMBL.  ATPOIKOCHUCTEMBI. Y POOIKOCHCTEMBI.
buonoruyeckoe n X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopaznooOpazue kak Qakrop ycroiumBocTH 3KocucteM. CoxpaHeHue

OHMOJIOrMYeCKOro pa3HooOpasus Ha 3emiie

Yuenne B.UM. Bepnanckoro o Ouocdepe. ['paHuipl, coctaB u CTPYKTypa
ounocdepsl. XKuoe BemecTBo u ero pyukmuu. OcodeHHOoCTH OMOchepsl Kak
rnodanpHOM 3KocHcTeMbl. JIMHaMHuUeckoe paBHOBecHEe U OOpaTHas CBS3b B
ouocdepe. KpyroBoporsl BemecTB U OHMOTr€OXUMHUYECKHE ITUKIIBI JJIEMEHTOB

(yraepona, a3ota). 30HaIbHOCTH OHMOc(hepbl. OCHOBHBIE OMOMBI CYIIN

UYenoseuectBo B Ouochepe 3emiin. AHTpONOTeHHBIE U3MEHEHUsS B Ouocdepe.
I'mobanbHBIEC HKONIOTHYECKHE TTPOOIIEMBI.
OcHOBa PpalMOHAJIBHOTO YOpPABJIEHUS MPUPOAHBIMU pecypcamMH U HX

HUCIIOJIB30BaHUC. I[OCTI/I)I(GHI/IH OMOJIOTHH H OXpaHa MpHUPOAbI




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O

ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

1.Yue6nuk buonorus 10. ITox penaknueii B.B. [Taceununk. Mocksa, «IIpocBemenney, 2022
2. Yuebnuk buonorus 11. Ilox penaxkuueii B.B. Ilaceunnk. Mocksa, «IIpocsemenue», 2024

METOANMYECKHUE MATEPHUAJIBI U1 YYUTEJIA

1. Meroauveckoe nmocodue kK yueOHuky, Mocksa, «IIpocsemenuey, 2024
2. lnarnoctudeckue padbotel. Mocksa, «IIpocsemienuey, 2024
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