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HOACHUTEJBbHASA 3AITMCKA

[Ipu pa3paboTke mporpaMMsbl 0 OUOJIOTUU TEOPETUYECKYIO OCHOBY IS OIPEIeTICHHs MOIX00B K
dbopmupoBaHui0 coiepxkaHus ydeOHoro mpeamera «buosorus» COCTaBWIM: KOHIIETITyalbHbIE
nonoxenuss ®I'OC COO o B3amMOOOYCIOBICHHOCTH LeJieH, COJEp)KaHMsI, PE3YJIbTATOB OOYYCHHS H
TpeOOBaHUN K YpPOBHIO TIOJATOTOBKH BBITYCKHUKOB, IOJIOKCHHUS OO0 OOIMMX WENsIX M MPHHIIUIAX,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHME CHUCTEMbl CpeliHero obumiero obpasoBanus B Poccuiickoii
denepanyn, a TaKKe MOJIOKEHUS O crienupuKe OMoJI0ruu, e€ 3HaUCHUH B MIO3HAHUU KUBOW MPUPOJBI U
o0ecrieueHnr CyIIEeCTBOBaHUS 4YenoBeueckoro oobmiectBa. CormacHO Ha3BaHHBIM — IOJIOKEHHUSAM,
OTIpeJIeJIeHbl OCHOBHBIE (DYHKIIH MTPOTPAaMMBI 110 OUOJIOTHH U €€ CTPYKTYpa.

[IporpaMmma mno Ouonoruu AaéT MpeACTaBIEHHE O LENsAX, o0 obmel crpaTerun oOy4yeHUS,
BOCIIUTAHMUS U Pa3BUTHUSA OOYYAIOUIMXCS CpelncTBamMu ydeOHoro mpenmera «buonorusy», ompenenser
o0s13aTeIbHOE MPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpy, paclpeiesieHHEe IO pasfeiaM M TeMa,
PEKOMEHIYEMYIO IOCIE0BATEIbHOCTh M3YyYeHUs] y4eOHOro Marepuana ¢ y4ETOM MEKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM OOpa30oBaTEeIbHOTO TMPOIECCca, BO3PACTHBIX OCOOEHHOCTEM
00yJaronmxcs.

B mporpamme mo Ouonoruu Takke yYUTBHIBAIOTCS TPEOOBaHUS K IJIAHHUPYEMbBIM JIMYHOCTHBIM,
METaNpeIMETHBIM U MPEAMETHBIM pe3yibTaTaM oOydeHus B ()OPMUPOBAHUU OCHOBHBIX BHIOB Y4eOHO-
MO3HABATEIbHON  JI€ATEIbHOCTH/YUeOHBIX JEUCTBUH, OOy4alomMXcsi IO OCBOCHHUIO COJAEPIKAHUS
OMOJIOTUYECKOTO 00pa30BaAHUSI.

B mporpamme mno Ouomormum (10-11 kmaccel, 0a30BbIi YpPOBEHb) pealn30BaH MPUHIIUI
IIPEEMCTBEHHOCTH B U3y4€HUU OMoJioruu, Oiaronaps 4emy B HEW IMPOCMaTpUBAETCS HAIPaBIEHHOCTh Ha
pa3BUTHE 3HAHUM, CBA3AHHBIX C (POPMUPOBAHUEM ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [ICHHOCTHBIX
OpUEHTAlMM JINYHOCTH, 3KOJOTMYECKOTO MBIIUICHUS, MPEICTaBICHUN O 30pOBOM 00pa3e >KU3HU U
OepeXHBIM OTHOIIIEHHWEM K OKpyXKaroleil mnpupomHoi cpexe. I[lostomy Hapsaay ¢ U3ydeHHEM
0011e0MO0JIOTMYECKUX TEOPUi, a TaKkKe 3HAHUI O CTPOEHHH >KUBBIX CHCTEM Pa3HOIO paHra M CYIIHOCTH
OCHOBHBIX TMPOTEKAIOIIMX B HHUX TMPOIECCOB B TMporpaMme IO OHOJOTHH YIEIeHO BHHMAaHUE
WCIIOJIH30BAHUIO TIOJYUYEHHBIX 3HAHUW B MOBCEIHEBHOM JKM3HU ISl PEUICHUST TPUKIAAHBIX 3a/a4, B TOM
gucne:  NpopWIAKTHKH  HACIEICTBEHHBIX  3a00JeBaHHIl  dYeloBeKa,  MEIUKO-TE€HETHYECKOTO
KOHCYJbTUPOBaHUS, OOOCHOBAHMSI DKOJIOTMYECKH L€Jeco00pa3HOro IOBENEHUS B OKpYyKarollen
MIPUPOJHON cpesie, aHaIN3a BIUSHUS XO35HCTBEHHOU JESITEIbHOCTH YEJIOBEKa Ha COCTOSIHUE MPUPOIHBIX
1 UCKYCCTBEHHBIX 3KOCUCTEM. Y CUJICHHE BHUMaHMSI K IPUKJIATHOW HAMIPaBJIEHHOCTH y4eOHOTO MpeaMeTa
«buonorus» NPOAMKTOBAHO HEOOXOAUMOCTHIO OOECTeUeHUs] YCIOBUH ISl pEIIeHUus OJHOW U3
aKTyaJIbHBIX 33Ja4 IIKOJIBHOIO OMOJIOrMYEcKOro 00pa3oBaHusl, KOTopas npeanoaaraeT GopMUPOBAHUE Y
oOydaromuxcsi CIHOCOOHOCTH  aJanTUPOBAThbC K  HM3MEHEHHSM JUHAMHYHO  Pa3BUBAIOIIETOCS
COBPEMEHHOT0 MUpA.

buonorus Ha ypoBHE cpeaHero o0uiero oopa3zoBaHus 3aHUMaeT BaxxHoe Mecto. OHa o0ecrieynBaeT
dbopMupoBaHKE y O0yUYAIOIMIMXCS MPEICTABICHUNA O HAyYHOW KapTHHE MHpa, pacmupseT U o0oOmaer
3HaHUS O >KUBOM Mpupoje, €€ OTIMYUTEIbHBIX IMPU3HAKaX — YPOBHEBOM OpraHU3allid U 3BOJIIOLINH,
CO3/1aéT YCIIOBUSL [UIsl: TIO3HAHUS 3aKOHOB JKMBOM MpPHUPOAbI, (OPMUPOBAHUSA (YHKIIMOHATHHON
IPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO W 0e30macHOro obOpa3a MXHU3HH, HKOJOTHUYECKOTO MBIIIICHHS,
LIEHHOCTHOT'O OTHOILIEHUS K KUBOU MPUPOJIE U YETIOBEKY.

Bonbioe 3HaueHne OMOJIOTHS UMEET TaKXKe I PEIICHUs BOCIIUTATENIbHBIX U PA3BUBAIOIINX 33124
cpemHero o6Omiero oOpa3oBaHWs, coIManu3anuu oOydaronuxcs. M3ydenuwe Omosiorum oOecreynBaeT
ycnoBus JUisi POPMUPOBAHUS MHTEIUICKTYAIbHBIX, KOMMYHUKAIIMOHHBIX U WH()OPMAIIMOHHBIX HABBIKOB,
ACTETUYECKON KYNbTYpbI, CIOCOOCTBYET WMHTErpaluu OMOJOTMYECKMX 3HAHHWI C IMpeICTaBICHUSIMH U3
JIpYTUX y4eOHBIX MPEAMETOB, B YACTHOCTH, (U3UKH, XUMHUH U reorpaduu. Ha3zBaHHBIC MONOKEHHS O
MpelHa3HauYeHuN y4eOHoro mpenMera «buonorus» cocTaBUIM OCHOBY JJIsl OMNpEeNIeHUs MOAXOJO0B K
0TOOpY U CTPYKTYPUPOBAHUIO €TO COACPIKAHUS, TTPEIICTABICHHOTO B IPOrpaMMe 10 OHOJIOTHH.

OT60p comepxanus yaeOHoro npeameta «buomorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C IMTO3HUITHI
KYJIBTypOCOOOpa3HOr0 MOIX0/Aa, B COOTBETCTBUU C KOTOPHIM OOYUaIOIIMECcs JOJKHBI OCBOUTH 3HAHUS U
yYMEHHsI, 3HaYuUMble A7 (OPMUPOBaHUSA OOIIEH KyJIbTYpbl, OMNPEICNAIONINe a/leKBaTHOE IOBEJICHHE
YelIOBEKa B OKPYXKAIOIICH IPUPOTHON Cpelie, BOCTPEOOBAHHEIE B MOBCEAHEBHOM KU3HHU U MPAKTUIECKOM
nesteabHOCTH. Oco00€ MECTO B ATOW CHCTeME 3HAaHWW 3aHUMAIOT AJIEMEHTHI COJEpPXKaHUS, KOTOpPHIS
CITy’)KaT OCHOBOM i (hOpMHUPOBaHMS MPEICTABICHUA O COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHHE



MHpa M IEHHOCTHBIX OPHEHTAIMSIX JUYHOCTH, CHOCOOCTBYIOIIMX TyMaHM3allUd OHOJOTHYECKOTO
oOpazoBaHus.

CTpyKTypHpOBaHHE CO/EPKaHUS yUeOHOTO MaTepuasia B porpaMMe Mo OMOJIOTHH OCYIIECTBICHO
C y4€TOM IPUOPUTETHOTO 3HAYEHUs 3HAHUN 00 OTIIMYMUTENBHBIX OCOOCHHOCTSAX XKMBOM MPUPOIBI, O €€
YPOBHEBOI OpraHu3aluMy U SBOJIOLNUH. B COOTBETCTBUM C 3THMM B CTPYKType Y4eOHOro mnpeamera
«buonorus» BblEIEHBI CIEAYIOIINE CoepKaTeIbHble JINHUM: «brosorus kak Hayka. MeTo/bl Hay4HOro
no3HaHus», «Kierka kak Ouosjormyeckass cucremay, «OpraHuzM Kak OHOJIOTHYEecKas CHCTEMay,
«Cucrema U MHOrooOpa3ue OpPraHMYEeCKOro MHUpPa», «IBONIOLMS >KUBOM MPHUPOIBI», «IKOCUCTEMbI U
MPUCYIIHE UM 3aKOHOMEPHOCTI.

Ienp wu3yuenust yuebHoro mnpeamera «buonorus» Ha 06a30BOM YpPOBHE — OBJIQJIEHUE
00y4aroImUMUCs 3HAHUSAMH O CTPYKTYPHO-(QYHKINOHAIBHON OPraHU3aIMK KHUBBIX CUCTEM Pa3HOTO paHTa
U NpUuoOpeTeHre YMEHUI UCIOIb30BaTh ATH 3HAHUS JUIsl TPAaMOTHBIX JIEHCTBUN B OTHOLIEHUU OOBEKTOB
KUBOM MPUPOJIBI U PELICHUS PA3TUYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTwkeHre 1enud u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 06a30BOM  ypOBHE
o0ecrieYnBaeTCs pelIeHueM CIeTYIONUX 3a/1au:

OCBOGHHME OOYyYalOIIMMUCS CHCTEMbl 3HAHUH O OHOJOTMYECKUX TEOpHsX, YUYEHMAX, 3aKOHaX,
3aKOHOMEPHOCTSX, THIIOTE3aX, MPaBWIIAX, CIYXKAIUX OCHOBOH st (opMUpOBaHHS TPEACTABICHUN O
€CTECTBEHHO-HAyYHOW KapTHMHE MHUpPa, O METOJaX HAy4HOIro IIO3HaHUS, CTPOCHHM, MHOrooOpasuu H
0COOEHHOCTSIX JKUBBIX CUCTEM Pa3HOTO YPOBHS OPTaHHM3alWH, BBIIAIOMIMXCS OTKPBITUSAX W COBPEMEHHBIX
HCCIIeIOBAaHUSIX B OUOJIOTHH;

dopmupoBaHre 'y OOYYalOIMXCS TIO3HABATENIbHBIX, WHTEIUIEKTYaJlbHBIX W  TBOPUYECKUX
CIOCOOHOCTEH B Ipoliecce aHajau3a JaHHBIX O MYTAX pa3BUTHS B OMOJOIMM Hay4HBIX B3IVIAJOB, UAEH U
MOJIX0/I0B K M3yYCHHIO KUBBIX CUCTEM PA3HOTO YPOBHS OpraHHU3aIuM;

CTaHOBJIEHHE Yy oOydarommxcsi oOmeld KynbTypbl, (DYHKIHMOHAIBHOM TIPaMOTHOCTH, pa3BUTHE
YMEHUH OOBSICHATH M OICHUBATH SIBJICHUS OKPYXKAIOIIET0 MUPA )KUBOM MPHUPOJIEI HA OCHOBAHWY 3HAHUN U
OTIBITA, MOJYYEHHBIX NTPH U3YUYEHUH OHMOJIOTHH;

(¢bopMHpoBaHHE y O0yYarOIIMXCs YMEHUH WIUTIOCTPUPOBATh 3HAUEHHE OMOJOTMYECKMX 3HAHUU B
NPAKTUYECKOM JIeATEIbHOCTH YEJNOBEKa, pa3BUTHM COBPEMEHHBIX MEIUIUHCKUX TEXHOJIOTHH U
arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOEXIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS 4YEJIOBEKOM JKHBOM  MPHUPOJBI,
HEOOXOMMOCTH OEpeXHOTO OTHOMICHUS K HeH, COONIONCHHS JTUYECKHX HOPM IPH MPOBEACHUHU
OMOJIOTMYECKUX MCCIIEIOBAHUM;

OCO3HAHME IIEHHOCTH OMOJIOTUYECKUX 3HAHUH /IS TOBBIIIEHUS YPOBHS 9KOJIOTHYECKON KYIBTYPHI,
11 GOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MIPUMEHEHNE TPUOOPETEHHBIX 3HAHUI U YMEHUI B IOBCETHEBHOM JKU3HU JUIsl OLEHKU MOCIEACTBUM
CBOEH JIeATEIbHOCTU 10 OTHOLICHUIO K OKPYKAaIoLIeH cpejie, COOCTBEHHOMY 370POBbIO, 0OOCHOBAaHUE U
coOmroienne Mep npodrIakTUKA 3a0071eBaHUH.

B cucreme cpeanero oOmero oOpa3oBaHus y4eOHBbI npeamer «buonorus», nzydaemblii Ha
0a30BOM ypOBHE, ABJIE€TCS 003aTEIbHBIM YU€OHBIM MTPEIMETOM.

Jlnst u3yueHust OMoaoruu Ha 6a30BOM YPOBHE CPEIHEro 001Iero oopa3oBaHus OTBOAUTCS 68 4acoB:
B 10 xmacce — 34 gaca (1 gac B Heenmo), B 11 kmacce — 34 ywaca (1 yac B Hegenmo).



COJAEP/)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnosnorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMM C OOLIECTBEHHBIMH, TEXHHUUYECKUMH U JAPYIrUMHU
€CTECTBEHHBIMH HayKaMH, GHIIocopueit, STUKOH, SCTETUKOM 1 ipaBoM. Pois Guonorun B popMupoBaHuu
COBPEMEHHOM Hay4HOH KapTHHBI MUpa. CucTeMa OMOIOIHYECKUX HaYK.

Metoabl TO3HAHUS JKUBOM MpHpOnAbl (HAOIIOAEHUE, OSKCIEPUMEHT, ONMCAaHUE, W3MEpEHHE,
KJaccu(uKanus, MOAEIMPOBAHUE, CTATUCTUYECKAsk 00pabOTKa JaHHBIX).

JdeMoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon nu ®@. Kpux.

TaOmuie! u cxeMbl: «MeTo bl TO3HAHUS )KUBON IPUPOJIBI».

JlaGopaTopHble H MpaKkTH4YecKne padoThbi:

[IpaxTuueckast pabora Ne 1. «/crosnb30BaHKue pa3aIU4HbIX METOAOB IPU U3YYEHUU OMOJIOTUYECKUX
O0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3ALMA.

Xussle cuctembl (6MocucTEeMBl) Kak IpeaMeT u3ydeHus Ouonoruu. OTauuue XUBBIX CHUCTEM OT
HEOPraHWY€eCKON IPUPOJIBI.

CpoiicTBa OuocucTeM M UX pa3HOOOpa3ue. YPOBHU OpraHu3allMd OMOCHCTEM: MOJIEKYJISPHBIi,

KJICTOYHEBIH, TKaHEBBIH, OpraHU3MEHHBIH, MOMYJISIIUOHHO-BUAOBOM, 3KOCHCTEMHBII
(6roreoneHOTHYECKHI ), OMOC(EPHBIH.
JdemMoHcTpanum:

Tabmuie! u cxeMbl: «OCHOBHBIC IPU3HAKY KU3HUY, «YPOBHHU OpraHU3aIluU )KUBON TIPUPOIBD.

Ob6opynoBanue: moaens mosekyisl JJHK.

Tema 3. XumMHu4ecKHii COCTaB U CTPOCHHE KJIECTKH.

XUMUYECKUN COCTaB KJIETKU. XUMUYECKHUE PJIEMEHTBI: MaKPO3JIEMEHThI, MUKPO3JIEMEHThI. Bosia u
MUHEpaJIbHbIE BEIIECTBA.

@OyHKIMH BOJbI U MUHEPAJIbHBIX BEIleCTB B KieTke. [loanep:kanrne ocMOTHYECKOro OaiaHca.

benku. CocraB u crpoeHHe OenKOB. AMHUHOKHUCIOTBI — MOHOMeEphl OenkoB. HezameHumble u
3aMEHUMBIE AMHHOKHCIOTHI. AMHWHOKUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOW MOJEKYIIbI
(mepBuYHas, BTOpWUYHAs, TPETUYHAS M YETBEPTUYHAS CTPYKTypa). XHUMUYECKHE CBONCTBA OEIIKOB.
buonoruueckue GpyHKIMM OEIKOB.

®depMeHThI — Ononorndeckue karainusaTopbl. CTpoeHne GpepMeHTa: aKTUBHBIN LIEHTp, cyOcTpaTHas
cnenuduuHocTs. Kodpepmentsl. Butamunsl. OTnndus GepMeHTOB OT HEOPTraHUYECKUX KaTaau3aTOpPOB.

VYraeBobl: MOHOCaxapuabl (III0K03a, pubo3a U Je30Kkcuprdo3a), Aucaxapuabl (caxaposa, JIakTo3a)
U ToJiucaxapu bl (Kpaxmall, TIIMKOTeH, 11eJlI0103a). bruonorndyeckue QyHKIIMK yTI€BOIOB.

Jlununaer: Tpurnunepuasl, dochorunuabl, crepouasl. [ uapodunbHO-THIPOYOOHBIE CBOICTBA.
buonoruueckue ¢yHkiuu aunuaoB. CpaBHEHHE YIJIEBOJOB, OENKOB M JIMIHMJIOB KaK HCTOUYHUKOB
JHEPTHUH.

Hykneunoseie kucnotel: JHK u PHK. Hykneotuabsl — MOHOMEpPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u Gpynkiun ITHK. Crpoenue u ¢pynkunu PHK. Bunet PHK. AT®: crpoenue u ¢pyHkuuu.

[urtonorus — Hayka o kjieTke. Kinetounas Teopus — mpumMep B3auMOACHCTBUA Ui U (aKTOB B
Hay4YHOM MO3HAHUU. MeTO/ bl U3yUEHUs KIETKH.

Knerka kak wnenoctHas »xwuBas cuctema. OOmiye NpU3HAKK KJIIETOK: 3aMKHYyTas Hapy)KHas
memOpana, monekynsl JJHK kak reneTnueckuii anmapar, CucTeMa CUHTe3a Oeka.

Tunsl  KJIETOK:  dyKapuoTHyeckas U mpokapuotuyeckas.  OcoOEHHOCTH  CTPOCHHUS
npokapuoTHueckoil kinerku. Kierounas crtenka Oaktepuil. CTpoeHHE 3YKapHUOTUYECKOM KIICTKH.
OCHOBHBIE OTIUYHS PACTUTEIBHOMN, )KUBOTHOU U TPUOHOM KIIETKH.

[ToBEepXHOCTHBIE CTPYKTYphl KIETOK — KIETOYHAs CTEHKA, TIUKOKAINKC, WX (YHKIUH.
[Tnasmarndeckas memOpaHna, e€ cBoiictBa u pynkiuu. [luronnazma u e€ opranousbl. OqHOMEMOpPaHHbBIC
opranouabl kjetku: OIIC, ammapatr ['oapmxu, auzocombl. [lonyaBTOHOMHBIE OPTraHOW[bBI KIIETKH:
MUTOXOHJIpUH, TutacTuabl. [Ipoucxoknenne MUTOXOHAPUN U Tutactua. Buasl mimactun. HememOpanHbie
OpPraHoOUbl KJIETKH: PHOOCOMBI, KIETOYHBIA IICHTP, LEHTPHONH, PECHUYKH, KIyTUKA. DyHKIUU
OpraHOMJIOB KJIETKHU. BKirtoueHus.



Snpo — perynatopHblii neHTp kietku. CTpoeHue sapa: siaepHas o000J0YKa, KapuoruiazMma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. lllneiinen, P. Bupxos, . Yorcon, ®@. Kpuk, M.
Yunkunc, P. ®panxnun, K. M. bap.

Huarpammsbl: «PacripeneneHne XMMUYECKUX JJIEMEHTOB B HEXKUBOM NpuUpoae», «PacrpeneneHue
XUMHYECKHX JIEMEHTOB B KUBOU IIPUPOICH.

Tabmuuer u cxemsl: «llepuoanyeckas TabnuIa XUMHUYECKUX 3JIEMEHTOB», «CTpOEHUE MOJIEKYJIbI
BOJbI», «buocuHTres Oenkay, «CTpoeHue MoieKynbl Oenkay», «CtpoeHue QepmeHrtayn, «HykienHoBble
kucnotel. JIHK», «Crpoenue monekynbl AT®», «CTpoeHue sykapuoTHUECKON KiIeTku», «CTpoeHue
KUBOTHOM KIIETKN», «CTpOCHHE DPACTUTENBHOM KIETKH», «CTpOCHHE NIPOKAPUOTUYECKOW KIIETKUY,
«CTpoeHue sipa KIeTKW», «Y TIeBOAb», «JIUmuasn.

OO6opynoBaHue: CBETOBONH MUKPOCKOI, 000pyJOBaHUE Ui POBEACHUS HAOMIOIEHUH, U3MEpEHHIH,
SKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHbIX, dKUBOTHBIX U OAKTEpUATbHBIX KIETOK.

JlaGoparopHble H NpaKTUYecKue padoThbl:

JIaGoparophnast padota Ne 1. «/3yyeHHne KaTaJIUTHYECKOW aKTUBHOCTH (pepMEHTOB (Ha mpuMepe
aMMJIa3bl WM KaTayasbl)».

JlaboparopHast pabota Ne 2. «/3yueHue CTpOCHHSI KJIETOK PACTEHUH, )KUBOTHBIX M OAKTEPHH MO
MHUKPOCKOIIOM Ha 'OTOBBIX MUKPOIIpENapaTax U X OIUCAHUEY.

Tema 4. /KusHeaesiTeIbHOCTH KJIETKH.

OOmeH BemiecTB, WJIM MeETa0ONMM3M. ACCUMHIIIANMSA (TUTACTHYECKHH OOMEH) M JTHCCHUMIISIIUS
(oHEpreTUYecKUii OOMEH) — JIB€ CTOPOHBI €IMHOrO Ipoliecca MeTabonu3ma. Poiib 3aKOHOB COXpaHEHUs
BEIIECTB M SHEPIMM B IOHUMaHUU METa0oI13Ma.

Tunsl oOMeHa BelecTB: aBTOTPO(HBIN U reTepoTpoPHbId. Poib (pepMeHTOB B 0OMEHE BEIIECTB U
IIPEBPALLICHUY JHEPTUU B KIIETKE.

®orocunre3. CeroBast U TeMHOBas (a3bl poTocuHTe3a. Peakunn gorocunreza. DPPeKTUBHOCTD
¢dorocunTe3a. 3HaueHne (HOTOCHHTE3A JUIs XKU3HU Ha 3emuie. BiausiHue ycroBuit cpeapl Ha GOTOCUHTE3 U
CHOCOOBI MOBBIIIEHUS €r0 TPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYyIolIe OakTeprn. 3HaUeHne XeMOCHHTe3a [yl ’KU3HU Ha 3eMIie.

OHepreTudeckuii oOMeH B KieTke. PaciiensieHne BeUIeCTB, BBIJECIEHHE U aKKyMYJIUPOBAaHHE
SHEpPIrUu B KIIeTKe. DTarbl sHepreTudeckoro oomena. ['mukonus. bpoxenue u ero Buabsl. Kucnopognoe
OKHUCJIEHHWE, WU KJIeTo4yHoe JbixaHue. OxucnurenbHoe ¢ocdopminpoBanue. I(PHEKTUBHOCTD
HHEPreTUYecKOro oOMeHa.

Peakuun marpuunoro cunresa. ['enernueckas mnpopmanus u JJHK. Peanuzanus renernyeckoit
uHpopManuu B KiIeTke. ['eHeTnueckuit koa u ero coiicra. Tpanckpunuus — MaTpudsbiil cunre3 PHK.
Tpancnsauust — 6uocunTe3 Oenka. Jtambl TpaHCsIuu. KomupoBanue aMuHOKHCIOT. Pomb pubocom B
O6uocuHTe3e Oenka.

Heknerounsle ¢opmbl xu3Hu — BUpycbl. Wcropus otkpeitus BupycoB (. WM. MBanoBckuit).
OcoOeHHOCTH CTPOEHUS M KU3HEHHOTO 1IMKJIa BUpYcoB. bakreprodaru. bone3nu pacTteHuit, >)kUBOTHBIX U
4eNioBeKa, BhI3bIBaeMble BUpycamu. Bupyc nmmyHnonedunura yenoseka (BMY) — Bo3doyaurens CIIN/da.
OOparHasi TpaHCKpUIIIMs, peBepTaza W HHTerpasa. IlpodunakTuka pacrnpoCTpaHEHHS BUPYCHBIX
3a00JIeBaHUH.

JdemoHcTpanum:

[Toprpetsr: H. K. Konsnos, . . iBanoBckui, K. A. Tumupsizes.

Tabmuier u cxembl: «Tunbel muTaHusy, «Metadbomuzmy», «MUTOXOHIPHSL», «IHEPTreTUUCCKHIMA
obmen», «Xmoporiacty, «Dotocuntes», «Ctpoenue JJHK», «Ctpoenne n GyHKIMOHUpPOBAHUE TEHAY,
«Cunre3 Genkay, «'enetTnueckuii kon», «Bupyce», «bakrepuodaru», «CTpoeHne M )KU3HEHHBIA UK
Bupyca CIIM1/]a, 6akrepuodaray, «Pemmukamms JJHK».

Ob6opynoBanue: moaenu-ammnkanuu «Yasoenue JAHK u Tpanckpunuums», «buocunres Oenkay,
«CTpoeHue KIeTkn», MoJienb cTpykTypsl JTHK.

Tema S. PasMHOKeHHEe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kietounsii 1iukI1, Wiv >KM3HEHHBIN UK KieTku. MaTepdasza u mutos. [Iporeccel, mporekaronue
B uHTepPaze. Pemnmukanus — peakuus marpuanoro cuareza JJHK. Ctpoenne xpomocom. XpoMOCOMHBII



Habop — KapuoTHIl. [IUMIOUIHBIN U TaIUIONIHBIH XPOMOCOMHBIE HAa0OpbI. XpoMaTuabl. LluTomoruueckue
OCHOBBI Pa3MHOXEHUS U UHAUBUIYAIbHOI'O PAa3BUTHUS OPTaHU3MOB.

Henenue xnerku — muto3. Cragum murosa. IIpomecchl, MpoHMCXOAAIIME HA Pa3HBIX CTATUAX
MHUTO3a. brosornueckuii cMpICa MUTO3A.

[Tporpammupyemasi rudesb KJIETKU — aloITO3.

@opMbl pa3MHOKEHHSI OpPraHU3MOB: Oecronoe U MojoBoe. Buael 0ecrosioro pa3MHOKEHHUS:
JeNICHHe HaJBOE, IIOYKOBAHWE OJHO- W MHOTOKJETOYHBIX, CIIOPOOOpa3oOBaHHE, BEreTaTHBHOE
pa3MHO)keHue. ICKycCTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €T0 3HAYEHUE JJIs1 CEIEKLIUH.

[TosoBOE pa3MHOXKEHUE, €TO OTIIMYUSA OT OECIOIOTO.

Meiio3. Cragun Mmeito3a. IIporieccel, npoucxoasiue Ha cTagusiax Meiosa. [loBenenre xpomocom B
Mmeno3se. Kpoccunrosep. bruonornueckuii CMbICI M 3HaYEHUE MEN03a.

'amerorenes — mporecc oOpa3oBaHMsI TOJOBBIX KIETOK Yy JKUBOTHBIX. [loyioBbIE >Keme3bl:
CEeMEHHUKH 1 AnYHUKH. OOpa3oBaHue U pa3BUTHE MOJOBBIX KIETOK — raMeT (CIepMaTo30ud, SHIEKIIETKA)
— cmepmaroreHe3 u  oBoreHe3. (OCOOCHHOCTH CTpOCHHS SHIEKIETOK H  CIIepMaTO30UIOB.
OmnonorBopenue. [laprenorenes.

NnnuBuayanbHoe pa3Butue (OHTOreHe3). DMOpHOHaiIbHOE pa3BUTHE (dMOpHOreHe3). ITarbl
SMOPHOHAIILHOTO PAa3BUTUSl Yy MO3BOHOYHBIX JKMBOTHBIX: ApPOOJICHHE, TacTPYISALHUs, OpPraHOTCHE3.
[ToctomMOpuoHanbHOe  pa3BuUTHE. THUMNBI  MOCTIMOPHOHAIBLHOTO  Pa3BUTHS: MpsIMOE, HEMpsIMoe
(munHOYHOE). BiusiHue cpeabl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKIAEHHbBIE
YPOACTBA.

Poct u pasBurue pacreHuil. OHTOreHe3 IIBETKOBOTO PACTEHHs: CTPOCHHME CEMEHH, CTaJuu
pa3BUTHSL.

JdemMoHcTpanum:

Tabmuier 1 cxembl: «DOpMBI Pa3MHOKEHHUS OPraHU3MOBY», «J[BOWHOE OIUIOAOTBOpEHUE Y
LIBETKOBBIX pacTeHHil», «BereraruBHOe pa3MHOKEHUE pacTeHU», «JleneHune KIEeTKH OakTepuii»,
«CTpoeHMe MOJIOBBIX KIETOK», «CTpoeHue XxpoMocoMbl», «Kiterounslii nukim», «Pemmukanmsa JTHK»,
«Muto3», «Meno3y, «IIpsMoe u HenpsaMoe pa3BUTHEY, «] 'aMETOreHe3 y MIIEKOMUTAOIIMNX U YEJIOBEKA,
«OCHOBHBIE CTaIMM OHTOTEHE3a.

O6opynoBaHue:  MHUKPOCKOIN,  MHUKpomnpemapaTbl  «CriepMaTo30uibl  MIIEKOTHTAIOUIETOY,
«Slilexnerka MIEKONUTAOIIEro», «KaprokuHe3 B KJIETKax KOpeUIKa JIyKa», MarHuTHas MOJEIb-
anmutukanus «Jlenenne kinetkny», moaens JJHK, monens meradaznoit XpoMoCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 3. «Habmroienne MuTo3a B KJIETKaX KOHUYMKA KOPEIKa JTyKa Ha TOTOBBIX
MUKpOIIpenaparax.

Jlabopatopnas pabora Ne 4. «M3ydeHwe CTPOCHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax.

Tema 6. HacsiencTBeHHOCTh M H3MEHYMBOCTh OPraHU3MOB.

[Ipenmer u 3agaun reHeTukH. Mcropust pa3BUTHA reHETUKH. Ponb IUTOIOTHMH M AMOPHOJIOTHH B
CTAaHOBJICHMHM T'€HETUKH. BKiaj poccHHCKUX U 3apyOeKHBIX YUYEHBIX B Pa3BUTHE T'€HETUKH. MeTozbl
TeHETUKH  (TMOPUIOJIOTUYECKUH, IMTOT€HETHYECKHH, MOJEKYysIpHO-TeHeTndeckuil). OCHOBHBIE
reHeTUYECKUe TOHATHUS. | eHeTnuecKasi CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKpEIIMBaHUM.

3aKOHOMEPHOCTH HAacCIlleZIOBaHUsl TNPHU3HAKOB, ycraHoBieHHble I'. Mennenem. MonorubpuaHoe
CKpelllMBaHue. 3aKOH €JUHO000pa3us rudpuoB nepBoro nokojeHus. [IpaBuno nqoMuHHpoBaHUs. 3aKOH
pacIleIUIeHHs] IPU3HAKOB. [ ' nnore3a unctorsl ramet. [loHOE 1 HEMOJIHOE TOMUHUPOBAHUE.

JurubpuHoe ckpeumBaiye. 3aKOH HE3aBUCHMOTO Hacjlel0BaHus Mpu3HakoB. L{utorenernueckue
OCHOBBI ~ JUTHOPUIHOTO  CKpeIIMBaHUA.  AHalmu3upylomlee  ckpemuBaHue.  Mcmomnb3oBanue
aHAJIM3UPYIOIIETO CKPEIIUBaHUS JIJIs ONIpeIeJIeHHsI TEHOTHIIa OCOOH.

CueruieHHoe HacienoBaHue mpusHakoB. Pabora T. Moprana mo CHENJICHHOMY HaclelIOBaHMIO
reHoB. Hapymienue crienienus reHoB B pe3yJibTaTe KPOCCUHIOBEpa.

XpOMOCOMHasi TEOPUS HACIEICTBEHHOCTH. [ eHeTHUEeCKHE KapThl.

l'eneruka moma. XpoOMOCOMHOE ONpEACNICHHE TMoJia. AyYTOCOMBI M TMOJOBBIE XPOMOCOMBI.
I'oMorameTHbI€ M reTeporaMeTHbIE OpraHnu3Mbl. HacnenoBanue mpu3HakoB, CLEMJIEHHBIX C ITOJIOM.

N3menunBoCTh. BuIbl M3MEHUMBOCTH: HEHACIIEACTBEHHAs M HacleICTBeHHas. Poib cpenasl B
HEHACJIEACTBEHHON U3MEHYUBOCTH. XapakTepucTuKa MOTU(PHUKAITMOHHON U3MEHYUBOCTH.



Bapuanuonsslii psa u BapuanuoHHass Kpuasd. Hopma peakuuu mnpusHaka. KonnuecTBeHHbIE H
Ka4yeCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAM(PUKALIMOHHON U3MEHYUBOCTH.

HacnencrBenHast, MM TeHOTUITMYECKAsl, N3MEHYMBOCTh. KoMOMHAaTHBHAs N3MEHUMBOCTh. Meio3
IIOJIOBOM  IIpollecC — OCHOBa KOMOMHATUBHOW HM3MEHUMBOCTH. MyTallMOHHAs HW3MEHYUBOCTb.
Knaccudukanuss myranmii: TeHHbIE, XPOMOCOMHBIE, Te€HOMHBbIE. YacToTa W NPUYMHBI MYTalUH.
MyrareHHsle (GakTopbl. 3aKOH TOMOJIOTMYECKMX PAIOB B HACIeACTBEHHOM wn3MmeHunBoctu H. MU.
Basuinosa.

BHesnepHast HacJI€ICTBEHHOCTb U H3MEHYUBOCTbD.

I'eneruka 4enoBeka. Kapuorun denoBeka. (OCHOBHBIE METOABI TI'E€HETHKM  YEJIOBEKA:
IeHEAIOTNYEeCKUH, ONM3HELOBBIN, LUTOI€HETHUECKUH, OMOXMMHYECKUH, MOJEKYISPHO-TeHETUYECKUH.
CoBpeMEHHOE ONpEJEIICHUE TEHOTHIA: IIOJHOT€HOMHOE CEKBEHMPOBAHHE, T'€HOTHIIMPOBAHHE, B TOM
yucie ¢ nomolusto [11P-ananu3za. HacnencrBenHsle 3a00eBaHMsl YeJIOBEKa: T€HHbIE O0JIE€3HU, OOJIE3HHU C
HACJIE/ICTBEHHON MPEIpacIoNoKeHHOCThI0, XpOMOCOMHBIE Oosie3Hn. CoMaTHUecKue M TeHEepaTHBHBIC
mytanuu. CTBOJIOBBIE KJIETKU. IIpuHIMIIBI 3710poBOro o0pasa *KHU3HH, AUArHOCTHKH, NPOQUIAKTUKU U
JIeYeHHsI TeHETUYECKNX OoJie3Hel. MennKo-reHeTHYecKoe KOHCYJIbTUPOBaHWEe. 3HAYCHNE MEIUITUHCKON
TCHETHKH B IIPEIOTBPAILEHUH U JICUEHUU T'eHEeTUYECKHUX 3a00JIeBaHUIl yenoBeka.

JdemMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-Pecosckuid,
H. U. BaBuiios.

Tabnuuel 1 cxembl: «MOHOTMOPUIHOE CKPELIMBAHUE U €r0 LIUTOTCHETHYECKass OCHOBay», «3aKOH
pacuieryieHuss W ero IMTOTEHeTHYeCKas OCHOBa», «3aKOH YHCTOTHI ramery», «/lurubpuanoe
CKpeuBanue», «l{uromorunueckne oCHOBBI AUTHOPUIHOTO CKpeIIuBaHus», «Meilo3», «B3aumonenctaue
QJJICNIbHBIX T€HOB», «['eHeTHuueckue KapThl pacTEHUM, XUBOTHBIX U 4YEJIOBEKa», «l'eHeTHKa mojay,
«3aKOHOMEPHOCTH HAacCJIEJOBAaHMsI, CLEIUIECHHOIO C TMOJOM», «KapuOTHUIIBI 4YenoBeKa M KUBOTHBIXY,
«Bunpl usmeHunBoctH», «MoaudukanmoHHas HW3MEHUYUBOCTH», «HacnenoBanue pesyc-gpakropay,
«['eneruka rpynn Kkposu», «MyTalnOHHAas U3MEHYUBOCTDY.

O6opynoBanue:  Mojenu-ammvMkamuu — «MoHorubpugHoe — ckpemuBaHue»,  «Hemnomnoe
JOMUHHMpOBaHUe», «JurubpunHoe ckpeuuBanue», «llepekpéct XpoMocomM», MHKpPOCKOI U
MuKpomnpenapar «Jposoduina» (Hopma, MyTauuu (GOpMbl KpPbUIbEB U OKpacKku Tena), repbapuil «l'opox
IIOCEBHOMN.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

JlaGoparopHast pabora Ne 5. «V3yueHue pe3yslbTaTOB MOHOTHOPHIHOTO M JUTHOPHIHOTO
CKpEILMBaHUA y Ip030(UiIbl HA TOTOBBIX MUKpOMpEnapaTax.

JlaGopatopHass pabGota Ne 6. «3yyeHne MOAM(DUKALMOHHOW HM3MEHUYMBOCTH, IOCTPOEHUE
BAPUALIMOHHOTO PSia U BAPUALIMOHHON KPUBOI».

JIaGoparophas padota Ne 7. «AHanu3 MyTauuil y 1po30(uiibl Ha TOTOBBIX MUKpOIpenapaTax.

[IpakTuueckas padborta Ne 2. «CocTaBieHue 1 aHaau3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesekunst oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak Hayka M IMpoILeCcC. 3apOoxkACHUE CeIEKINH U joMecTukanusd. Yuenne H. 1. BaBunosa
O IIEHTpax TMPOUCXOXKICHUS U MHOrooOpa3usi KyJIbTypHBIX pacTeHuil. LIeHTpbl npoucxoxaeHus
JOMalIHUX ®KUBOTHBIX. COpT, MOpO/Ia, ITAMM.

CoBpeMeHHbIE METO/IbI CeNEeKIIMU. MacCoBBIN M MHAMBHIYaIbHbBII OTOOPHI B CENEKIIMU PACTEHUH U
KHUBOTHBIX. OneHKa 3KcTepbepa. bIu3Kkopo/cTBEHHOE CKpeluBaHue — WHOpUAMHT. Yucras JuHUS.
CkpemuBanue 4MCThIX JUHUU. ['ereposuc, mnm rubpuaHas cuina. HepoacTBeHHOE CKpelMBaHHE —
ayrOpununr. OtnanéHHas ruOpuauzanusa U e€ ycnexu. VICKycCTBEHHBIM MyTareHe3 U IOJIyd4eHHe
MOJINILIONOB. JIOCTHKEHUSI CEIEKIUN PACTEHU, )KUBOTHBIX U MUKPOOPTraHU3MOB.

buotexHonorus Kak oOTpaciab NPOU3BOACTBA. ['€HHas WHXEHEpUA. OTalbl  CO3JaHUS
pexomOunanTHOW JIHK u TpaHcreHHbix opranu3MoB. Kierounas wmkeHepus. KieTrouHble KynbTypBI.
MuUKpOKIIOHATIBHOE pa3MHOXKEHHE pacTeHui. KnonunpoBanue BBICOKOTIPOTYKTUBHBIX
CEeNTbCKOXO035MCTBEHHBIX OPraHM3MOB. JKOJIOTHYECKHE M 3THdeckue mnpobieMbl. MO — reHeTHuecku
MOJIUGUIMPOBAHHBIE OPTaHU3MBI.

JleMoHcTpanuu:

[Toptpetsr: H. U. BaBusnios, U. B. Muuypun, I'. /I. Kapneuenko, M. @. IBaHOB.

Tabnuuer u cxembl: kapTa «L{eHTpBl TPOMCXOXKACHUS U MHOTO0Opa3us KyJbTYPHBIX PACTCHHI»,
«IToponpl momamHUX JKUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHMiD», «OTaanéHHas rudbpuan3anus»,



«Pabotel akamemuka M. @®. HBanoBay, «[lomummougus», «O0bEKTbI OHMOTEXHOJIOrUN», «KieTouHbIe
KYJIbTYpbI ¥ KJIOHHpOBaHUE», «KOHCTpyHpOBaHHE U MIEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISDKH TUIOJOB M KOPHEIUIOAOB JUKHX (POPM M KYJIBTYPHBIX COPTOB PACTCHHA,
repOapuii «CenbCKOX035HCTBEHHBIC PACTCHUS Y.

JlaGopaTopHble U MPaKTHYECKHE PAOOTHI:

Okckypcusi «OCHOBHBIE METOJbI M JIOCTHIKCHHUS CEJICKIMM PpACTEHWH W IKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, INIEMEHHYIO (hepMy, COPTOUCIIBITATEIbHBIA YIaCTOK, B TEILUTMYHOE XO3SHCTBO,
J1a00paTOPUIO arPOYHUBEPCHUTETA UIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOLIMOHHAS ONOJIOTHSA.

[Ipennocsliku BO3HUKHOBEHHS 3BOJIOLMOHHON TEOpUU. ODBOJIIOLIMOHHAS TEOpUsl U €€ MECTO B
Ouosioruu. BiusiHre 5BOIIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTHH U APYTHX HAYK.

CunerenbcTBa sBoyitolMU. llaneoHTONOrMUECKHE: MOCIEA0BATENbHOCTh IIOSIBIIEHUS BHUIOB B
NAJICOHTOJIOTMYECKOI JieTomnucH, nepexoHbie Gopmel. buoreorpaduyeckue: cxXoICTBO U paznuuue GpayH
1 (JIOp MAaTEPUKOB U OCTPOBOB.

OMOpHOJIOrMYECKUe: CXOACTBA M pa3jiMuusg SMOPHUOHOB pa3HBIX BHJOB IO3BOHOYHBIX.
CpaBHUTEIIbHO-AHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOIMYHbIE, PYAMMEHTAPHBIE OpPraHbl, aTaBU3MBI.
MonekyaspHO-OMOXMMUYECKHE:  CXOACTBO  MEXaHM3MOB  HACJEACTBEHHOCTM M OCHOBHBIX
MeTabOIMUECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonuonHas teopusa Y. [lapBuna. Ilpeamnoceuiku BO3HMKHOBEHMs JapBUHU3MA. JIBHOKyliue
CWJIbl 3BOJMIONMHM BHAOB MO JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IPU OIPAHUYEHHOCTH PECYPCOB,
HeolpeaeséHHast U3MEHYUBOCTb, 60pb0a 3a CyLEeCTBOBAaHHUE, ECTECTBEHHBIN 0TOOP).

Cunrernueckas Teopus 3Bomonnu (CTI) u e€ 0oCHOBHbBIE MOJIOKEHUS.

Muxkpossomntonus. [Tonmynsanus kak equHUIA BUA U 3BOJIIOLUY.

JBuwxymue cuibl  (pakTopel) HBOJIOLMKM BUAOB B IpHUpojae. MyTallMOHHBIM Ipolecc Hu
KOMOMHATHBHAsA U3MEHUMBOCTh. [lonysiiinoHHbIe BOJIHBI U ipeid reHoB. M3omsuus 1 MUrpamus.

EctectBenHbIil 0TOOp — HanpaBisoMui pakTop 3BooLnn. OpMBbI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCTh OPraHU3MOB Kak pe3yabTaT 3Botouuu. I[lpumepsl mnpucnocobieHuit y
opraHu3MoB. ApomMop(]o3bl U UIUOATATITAIINH.

Bun u Bunoo6pasosanue. Kpurepun Buga. OcHoBHBIE (hOpMBI BU000pa30BaHus: reorpaduyeckoe,
9KOJIOTHYECKOE.

MakposBomtoniust.  Popmbl  3BomonMu:  QuiaeTHyeckas, JUBEPreHTHas, KOHBEpreHTHas,
napajuienpHas. HeoOpaTuMocTh 3BONTIOIUH.

[IponcxoxaeHne OT HecHEeNUAIN3UPOBAaHHBIX IpeAkoB. IIporpeccupyromas cnenuain3anms.
AnlanTuBHAs paauanus.

JdemoHcTpanum:

[Toprpertsr: K. JInnnen, K. b. Jlamapk, Y. lapsusn, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, .
Mromnep, A. H. Cesepuios.

Tabmuipsl 1 cxembl: «Pa3BUTHE OpPraHMYECKOTO MHpa Ha 3emie», «3apoJbllid MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukcy, «Popmbl O0pbOBl 3a cymiecTBoBaHME», «EcTecTBeHHBIH 0TOOPY,
«MHoroo0pa3ue COpPTOB  pacTeHuil», «MHoroobpasue moOpoa  KUBOTHBIX», «llomymsum»,
«MyTanoHHasi HU3MEHYMBOCTHY», «Apomopdoss», «Manoamantammm», «OOmas aereHepanus,
«/IBmwxymue cunel sBomonuny, «Kapra-cxema mapmpyra myrtemectBus Y. Jlapsunray, «bopnba 3a
cymectBoBanue», «lIpucnocoOneHHOCTs  OpraHu3MoBy, «leorpaduueckoe  BHIO00Opa30BaHHEY,
«OKOJIOrMYeCcKOe BUI000Pa30BaHUEY.

ObopynoBaHue: KOJUIEKIINS HACEKOMBIX C PA3IMYHBIMH THIIAMU OKPAackH, HA0Op IJIOZ0B M CEMSH,
Kosekus «[Ipumepsl 3alUTHBIX MPHUCIOCOOICHUN Y JKUBOTHBIX», MOJeNb «OCHOBHBIE HAIllpaBJICHUS
HBOJIIOIUIY, 00BEMHAsA MOJIeNb «CTPOEHUE TOJIOBHOTO MO3Ta TO3BOHOUHBIX).

buoreorpagudeckas kapta mMupa, Koyekius «DopMbl COXPaHHOCTH HCKOINAEMbIX JKUBOTHBIX U
pacreHuil», wognenb anmuukanus «llepekpéct xpomocom», BiaxHbele Ipernapartel «PasBurtne
HacekoMoro», «Pa3Butue narymku», Mukpomnpenapar «/poszodunay» (Hopma, MyTraiuu GopMbl KpbliIbeB
U OKPACKH TeJa).

JlabGopaTropHble H NpaKkTUYecKue padoThbl:



JIaGoparopnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOP(HOIOTHIECKOMY KPHTEPHION.

JlaGopaTopHas pabotra Ne 2. «Onucanue NMpUCIIOCOOICHHOCTH OpPTaHM3Ma M €€ OTHOCHUTEIHLHOTO
XapaxkTepay.

Tema 2. Bo3HNKHOBeHME U Pa3BUTHE KU3HU HA 3eMuie.

JloHayuHbIEe IPECTABIECHUS O 3apOKICHUU KU3HU. HayuHble runore3sl BOSHUKHOBEHHUS JKU3HU Ha
3emsie: abMoOreHe3 U naHcnepMus. XUMHAYECKas IBONIONMS. AOHOTEHHBIN CUHTE3 OPraHUYECKUX BEIEeCTB
13 HEOPraHMYECKUX. DKCIEPUMEHTAIILHOE MOJATBEPKACHUE XUMUYECKOM 3Bomonuu. HavanbHble 3Tanbl
ouosornueckoir 3Bomonuu. I'umoresa PHK-mupa. ®opmupoBanme MeMOpaHHBIX CTPYKTYp |
BO3HUKHOBEHHE NPOTOKJIETKU. llepBbie kieTkn M ux s3Bomtonus. POpMHUpPOBAHHME OCHOBHBIX TI'PYIII
KUBBIX OPraHU3MOB.

PazButue xxu3Hu Ha 3emiie 1o 3pam u nepuojaM. Karapxei. Apxeiickas U MpoTepo30icKas 3phbl.
[Taneo3oiickas 3pa u e€ mnepuombl: KEMOPUHCKHM, OPJAOBUKCKHHA, CHIYPUUCKUH, JICBOHCKHUH,
KaMEHHOYTOJIHBIN, IEPMCKHUH.

Mes3o3oiickas 3pa u e€ meproIbl: TPHACOBBIH, FOPCKUNA, MEJIOBOIA.

Kalino3zoiickast 3pa 1 €€ nepro/ibl: MajJI€OreHOBbIMA, HEOr€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKka KiMMaTa M TeOoJOrH4ecKux mpoieccoB. (OCHOBHBIE OTalbl  HBOJIOLHU
pPacTUTENLHOTO W YKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHud W XKMBOTHBIX. [losBieHHe, pacuBeT u
BBIMHUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OTpa’K€HUE 3BOJIOLUU. OCHOBHBIE CUCTEMATHUYECKHUE TPYIIIIbI
OpPraHHU3MOB.

OBoIoIMUs 4elnoBeKa. AHTPOMNOJOrUs Kak Hayka. Pa3BuTue npeactaBiIeHUl O MPOUCXOXKACHUU
yenoBeka. MeToasl u3yueHus aHTpororeHe3a. CXoAcTBa M pa3idyMsl 4YeNOBEKa U >KUBOTHBIX.
CucremaTHuecKoe MOJ0KEHUE YEIOBEKa.

JBmwxymue cuibl (dakTtopbl) aHTponoreHe3a. HacnencTBeHHass M3MEHUYMBOCTh U €CTECTBEHHBIM
ot6op. OO1IecTBEeHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUN TPYZAa, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaZMM W BETBH JBOJIOLMHU YEJIOBEKA: aBCTpajonuTeku, YemosBek ymenslii, Yemosek
npsAaMoxo i, YenoBek HeaHaepranbCkuid, UenoBek pa3ymHbli. HaxoIkum HMCKOMaeMbIX OCTaTKOB,
BpeMs CYLIECTBOBaHMsI, 001aCTh pacpOCTPaHEHUs, 00BEM FOJIOBHOTO MO3ra, 00pa3 MKHU3HH, OPYIHSL.

UYenoseueckne pacbl. OcCHOBHbIE OOJBIIME pachl: €BpONEoHHAs (E€Bpa3uiickas), HErpo-
aBCTpaJouIHas (9KBaTOpHANIbHASA), MOHTOJION/THAS (a3maTcko-aMepHKaHCKas). Uepthl
MPUCIIOCOOJIEHHOCTH TPEACTaBUTENCH YEIOBEUECKUX pac K YCIOBUSM CyLIECTBOBaHMs. EIMHCTBO
4enoBedeckux pac. Kputuka pacusma.

JdemoHcTpaumuu:

IToptpetsr: @. Penn, JI. ITactep, A. 1. Onapun, C. Musep, I'. FOpu, Y. /lapsus.

Tabmuubl u cxembl: «Bo3HukHOBeHHe CONHEUYHOW CHCTEMBI», «Pa3BUTHE OPraHMYECKOTO MHpPay,
«PactutenbHas kieTka», «KuoTHas knetka», «[Ipokapuoruueckas kieTka», «CoBpeMeHHas cucTema
OpraHu4YecKoro mMupay», «CpaBHEHHE aHATOMHUYECKHMX YEpT CTPOEHHS YeJIOBEKa M YelI0BEKOOOpa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTMUECKUX HAXOJOK MPEJKOB COBPEMEHHOI'O YEJIOBEKay,
«/IpeBHenmue moamny, «Jpesaue moan», «[lepBeie COBpeMEHHbIE THOAN», «YelIoBeUeCKHe pach».

Ob6opynoBanue: Mysbku «lIporcxoxaenue yenoBeka» (OIOCTBI aBCTPaJONUTEKa, MUTEKAHTPOIA,
HeaH/iepTayiblla, KPOMAaHbOHIIA), CJIETIKH UM U300pa’KeHUsI KaMEHHBIX OpYAHil MepBOOBITHOIO YeloBeKa
(xamMHU-UOTIEpHI, pyOmIa, ckpebna), reoxpoHoorndeckas Tabmaumna, KouieKus «PopMbl COXpaHHOCTH
MCKOMAEMbIX KUBOTHBIX M PACTCHHI».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[Ipaktrueckass padora Ne 1. «M3yueHuWe HCKOMAEMBIX OCTATKOB PACTEHWM W KUBOTHBIX B
KOJUICKLIHSX ).

OKCKypcusi «DBOJIIOIUS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAyYHBIM WU
KpaeBeAueCKUd My3eil).

Tema 3. Opranusmbl 4 OKpY KaloIas cpejaa.

DKoJorus Kak Hayka. 3aJaud W pa3fesibl 3KOJOoTrMu. MeToabl 3KOJOTMYECKUX MCCIIEI0BAaHUM.
DKOJOTHYECKOEe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 0OuTaHMs OPraHU3MOB: BOJIHAS, HA3EMHO-BO3/IYIIIHAS, TOUYBEHHAs, BHYTPHOPTaHU3MECHHAS.

Oxonornueckue  (akropel. Kimaccudukammss  skojgornyeckux — (GakToOpoB:  aOMOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTeHHbIE. J[eHCTBHE SKOJIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.



AbGunornueckue (hakTophl: CBET, TemIleparypa, BIaXHOCTb. Poromepuoausm. [IpucmnocobieHus
OpPraHU3MOB K JIeHCTBHIO aONOTHYECKHUX (haKTOPOB. brojgoruueckue puTMsl.

buotnueckue QaxkTopbl. Buabl OMOTHMYECKMX B3aUMOACWUCTBUI: KOHKYPEHLUS, XWUIIHUYECTBO,
cumbuo3 u ero ¢Gopmsel. Ilapasutusm, koomepanusi, MyTyajau3M, KOMMEHCAJIM3M (KBapTHPAHCTBO,
HaXJICOHMYECTBO). AMEHCAIM3M, HEUTpalu3M. 3HA4YeHHEe OWOTHYECKHX B3aUMOJCHCTBUU  JUIs
CYIIECTBOBAHUS OPIaHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapAKTEPUCTUKHU MOMYJSIMU. OCHOBHBIE ITOKA3aTEIN MOMYJISIIIUN: YUCIEHHOCTD,
IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTh, MPUPOCT, MUTpanus. JMHaMUKa YHUCIEHHOCTH MONYJISIIUU U €
perysanus.

JdemoHcTpaumnu:

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

Tabmuupl u cxemsl: kapra «IIpupogusle 30HbI 3emuny», «Cpeabl OOUTaHHS OPraHU3MOBY,
«Doronepuoansm», «llonmymsuuny», «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOMYJSALIUH HH(Y30pUH-
Tydenbkn», «I[luimesble nenm».

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

JlaGoparopnas paGora Ne 3. «Mopdonoruueckue 0coOOEHHOCTH PACTEHUH M3 Pa3HBIX MECT
oOUTaHUS.

JIaGoparopHas pabota Ne 4. «BnusHue cBera Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[IpaxTuueckas padora Ne 2. «Iloacuér mIoTHOCTH NOMYJIALMNA pa3HbIX BUIOB PACTEHUI».

Tema 4. Coo01mecTBa M YKOJOTHYECKHE CHCTEMBI.

CoobmectBo opraHu3mMoB — OuorieHo3. CTpyKTypel OMOIIEHO3a: BHJIOBas, IMPOCTPAHCTBEHHAS,
Tpoduyeckas (rumieBas). Bunbi-noMmuaantel. CBsi3u B OHOIIEHO3E.

Okonorndyeckue cucreMsl  (9Kkocuctemsl). Ilomsatme 00 oSkocucreMe u  OuOreoneHo3e.
@OyHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: IMPOJYLEHTbI, KOHCYMEHTHI, peAayleHTbl. KpyroBopot
BELIECTB M INOTOK SHEPruu B dKocucteme. Tpoduueckue (nmuiieBble) YpOBHHM 3KocucTembl. [lumieBsie
nenu 1 cetd. OCHOBHBIE TOKA3aTeNM SKOCHCTEMBbI: OMoMacca, IPOAYKIHs. DKOJOTHUYECKUE MHUPAMHIbL:
MPOJYKIIMH, YUCIEHHOCTH, Onomacchl. CBOMCTBA SKOCUCTEM: YCTOMYMBOCTb, CAMOPETYJISALIUS, Pa3BUTHE.
Cyxkueccus.

[Ipuponnble  3KocHCTEMBL. DKOCHUCTEMBI 03€p M peK. OKOCHUCTEMa XBOMHOrO WM
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIIOTEHHBIE  DKOCHCTEMBI.  ATpo3KOocHCTEeMBI.  YpOoskocucreMbl. buonornueckoe u
X03SICTBEHHOE 3HAUYEHHE arpOdIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak Qakrtop ycroHyumBOCTH dKocucTteM. CoxpaHeHHE OHOJOTHYECKOTO
pa3Ho0Opa3us Ha 3emiie.

VYuenne B. U. Bepnanckoro o Ouocdepe. I'panuisl, coctaB u cTpykTypa Ouocdepsl. JKusoe
BemiecTBO U ero (Qynkmuu. OcoOeHHOCTH Omocepbl Kak rio0ambHOM 3KOcHUCTeMbl. JuHamudeckoe
paBHOBecHe U oOpaTHas CBsI3b B buocdepe.

KpyroBopoTsl BewecTB 1 OMOr€OXUMHUYECKUE LUKIIBI DJIEMEHTOB (yriiepoja, a30Ta). 30HAIbHOCTb
ounocdeppl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuecTBO B Ouocthepe 3emmnn. AHTpONoOreHHble W3MeHEeHHs B Ouocdepe. ['mobampHbIC
AKOJIOTMYECKHE TPOOIIEMBI.

CocymecTBoBaHue MNpHpoabl W uenoBedecTBa. CoxpaHeHHe OnOpazHOOOpasusi Kak OCHOBA
ycroiunBocTd Ouochepsl. OCHOBa pPALMOHAIBHOIO YIPaBICHUS MPHUPOJHBIMU pecypcaMu M HUX
ucnosib3oBanue. JlocTikeHst OMOJIOTUH M OXpaHa IPUPOJIBI.

JdemoHcTpaumnu:

[optpetsr: A. JIx. Terncnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubpr u cxembl: «[lumeBble nenm», «buoreHo3: coctraB u CTpyKTypay, «lIpupomgHbie
cooOmiectBay, «llemn mutanusy», «Jkonoruyeckas nupamuaa», «buocdepa u yenoBek», «IKocucTeMa
IIMPOKOJIUCTBEHHOTO Jieca», «IDKOCHCTEMa XBOWHOrO Jiecay, «bHOLEHO3 BOJOEMA», «ATPOLECHO3»,
«IIpuMepHBIE aHTPOIIOTCHHBIE BO3JCUCTBUS Ha MPUPOAY», «BakHEWIIME MCTOYHUKH 3arpsA3HEHUS
BO3/lyXa M IT'PYHTOBBIX BOJ», «[louBa — BaxkHelmas cocTaBistomas ouocdepsn», «PakTopsl Ierpajanun
nouBy», «llapHukoBbIii 3pdexT», «DaKkTopbl pPagUOAKTUBHOTO 3arpsisHeHus Ouocdepsr», «OoOmas
CcTpykTypa Ouocdeps», «PacmpoctpaneHue xu3HH B Ouochepe», «O30HOBBI 3KpaH Ouocheps,
«KpyroBopot yriepona B 6uochepe», «KpyroBopor azora B mpupoae».



ObopynoBanue: Mojenb-ammnKkanus «Tunuuaeie  OWOLIEHO3bI», TepOapuil  «PacTHUTENbHBIC
coobmiecTBay, Koyeknuu «buomeHos3y», «BpeauTenn BaXHEHITNX CEIbCKOXO3SHMCTBEHHBIX KYIbTYPY,
repOapuu M KOJUICKIIMH PACTEHUH WM KUBOTHBIX, MPUHAIJICKANINE K PA3HBIM SKOJIOTHYECKUM TpyTMIaM
onHoro Buaa, KpacHas kaura Poccuiickoit denepanuu, n300pakeHUs OXpaHIEMbIX BHIOB PACTCHHUH U
JKUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 BMOJIOT M1 HA BA30BOM
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUMA

Cornacno ®I'OC COO, ycraHaBIuBaIOTCsl TPEOOBAHUS K PE3yabTaTaM OCBOCHUS 00YYaIOUIMMHUCS
IPOTpaMM CPEAHEro o0mero 00pa3oBaHus: TMYHOCTHBIM, METAIPEAMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHMS MpeameTa «bruosiorus» BBIIEICHBI CIEIYIOLIHE
COCTABJISIONINE: OCO3HAHNE OOYYAIOIIUMUCS POCCUMCKON TPAXKIAHCKOW HIEHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOATEIBHOCTH U CaMOONPEACICHUIO, HATMYUE MOTUBAMM K 00y4eHHIO OMOJIOTnH,
[EJICHANPABICHHOE Pa3BUTHE BHYTPCHHUX YOCKICHUN JMYHOCTH HAa OCHOBE KIIIOUEBBIX IIEHHOCTEH W
UCTOPUYECKHUX TPaJULMH pa3BUTUSA OMOJIOIMUYECKOI0 3HAHUSA, FTOTOBHOCTh M CLIOCOOHOCTh 0OYUaroIIMXCs
PYKOBOJICTBOBATbCSI B CBOEH JAESITEIBHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMHM, IPUCYHIUMHU
cucreMe OHMOJOrMYeckoro oOpa30BaHMs, HAJIMYKME 3KOJOIMYECKOrO IPAaBOCO3HAHMS, CIOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTH )KU3HEHHbIE TJIAHBI.

JInyHOCTHBIE PE3yJIbTaThl OCBOCHMs mpeamMeTa «buosorus» noCTUrarTcs B €JUHCTBE Y4eOHOU U
BOCIIUTATEJIbHON JEATEIIbHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCUMCKUMH COLUOKYJIbTYPHBIMH,
UCTOPUYECKMMHU U JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, HPUHATBIMH B OOIIECTBE NpaBUIAMU U
HOpPMaMH MOBEAEHUS U CIOCOOCTBYIOT IPOLIECCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U CaMOPa3BUTHUS,
pa3BUTHsA BHYTPEHHEH IIO3MLUU JIMYHOCTH, INAaTPUOTU3MA, YBAXKEHUS K 3aKOHY U IPaBONOPSAKY,
YeJIOBEKY TpyJa U CTapIIeMy MTOKOJICHHIO, B3AUMHOTO YBAKEHHS, OEPEKHOTO OTHOIICHHSI K KYJIbTYpPHOMY
HAcJIeUI0 M TpajAMLMAM MHOTOHAalMOHaNbHOro Hapona Poccuiickoit denepauuu, npupone u
OKpY>Karollen cpefie.

JIMYHOCTHBIE pE3yNbTaThl OCBOEHHsI YydyeOHOro mnpenmera «bUONOTHS» JOJDKHBI OTpa)xarhb
TOTOBHOCTb U CLIOCOOHOCTH 00YYaIOIUXCsl PyKOBOJCTBOBATHCS C(POPMUPOBAHHON BHYTPEHHEN MO3UIMEH
JUYHOCTH, CHCTEMOM  IEHHOCTHBIX  OpUEHTaluil, TO3UTHBHBIX  BHYTPEHHMX  YOEKICHMH,
COOTBETCTBYIOIIUX TPAJAUIMOHHBIM IEHHOCTSAM pPOCCHIICKOTO 0O0IlecTBa, pacHIMpeHUE >KU3HEHHOIO
ONbITA M OINbITA JAEATEIBHOCTH B IPOLECCE pEANM3alMM OCHOBHBIX HAIIPABJICHWN BOCHMTATEIbHOU
NeSITEIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(OPMHUPOBAHHOCTh TPAXKJAHCKON MO3UIMHM O0YyYarollerocss Kak aKTMBHOIO U OTBETCTBEHHOIO
YJIeHa POCCHIICKOTO 0OIIECTBa;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPAB M 00s13aHHOCTEH, YBaXKEHHE 3aKOHA U ITPABOIIOPSJIKA;

TOTOBHOCTb K COBMECTHOW TBOPUECKOM EATETLHOCTH NMPH CO3J]aHUU y4eOHBIX MPOEKTOB, PEILICHUH
y4eOHBIX U MO3HABATEIbHBIX 33/1a4, BHIITOJIHEHUU OUOJIOTMUECKUX 3KCIIEPUMEHTOB;

CIOCOOHOCTh OIPENENATh COOCTBEHHYIO MO3MLMIO IO OTHOILIEHHWIO K SIBICHUSM COBPEMEHHOM
JKU3HU U O0BICHSTE €€;

YMEHHUE YYHUTHIBaTh B CBOMX JCHCTBUAX HEOOXOJUMOCTh KOHCTPYKTHBHOI'O B3aMMOJIEHCTBHS
JOJIEH ¢ pa3HbIMU YOEXKICHUSIMH, KYIbTYPHBIMU [IEHHOCTSIMU M COL[HAJIbHBIM TOJIOKEHHEM;

TOTOBHOCTb K COTPYJHHYECTBY B MPOILIECCE COBMECTHOTO BBIMOJIHEHHS y4eOHBIX, TO3HABATEIBHBIX
U HCCIE0BaTENbCKUX 3a]a4, YBaKUTEIHHOI'O OTHOIIEHHS K MHEHHIO ONIOHEHTOB INPHU OOCYXKIECHUU
CIIOPHBIX BONPOCOB OMOJIOTMYECKOTO COJICPKAHNUS;

TOTOBHOCTh K TyMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) NaTPpHOTHYECKOr0 BOCIIUTAHUS .

Cc(OPMHUPOBAHHOCTb POCCUICKON Ipa)K1aHCKOW MICHTUYHOCTH, MaTPUOTU3MA, YBAKEHUS K CBOEMY
HapoJly, 4yBCTBa OTBETCTBEHHOCTH Iepel PoauHoil, roparoctu 3a ¢BOM Kpaii, cBoro PoauHy, CBOH SA3BIK U
KYJIbTYPY, IPOIJIOE ¥ HACTOSALIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccun;

LIEHHOCTHOE OTHOIIEHHWE K IMPUPOJHOMY HACJIEOUI0 U MaMATHUKAM IPUPOABI, AOCTHKEHUIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIOCOOHOCTh OIICHMBATh BKJAJ POCCUHCKMX YUYEHBIX B CTAHOBJICHHE M DPa3BUTHE OUOJIOTHH,
MIOHMMAaHMsI 3Ha4eHUs OMOJIOTMHM B IO3HAHWUU 3aKOHOB NPHPOJBI, B XKM3HHM YEJIOBEKA U COBPEMEHHOI'O
o01IecTBa;

uzelHas yoexaEHHOCTb, TOTOBHOCTb K CIY)KEHHUIO U 3amure OTeuecTBa, OTBETCTBEHHOCTh 3a €ro
cyas0y;



3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCUIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAl[MI0 M NPUHHUMATh OCO3HAHHbBIE PEIIEHUs, OPUEHTUPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYAyIIero;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJUTENSAM, CO3JaHHUI0O CEMbHM Ha OCHOBE OCO3HAHHOTO
MPUHATHSI IEHHOCTEW CeMEeTHON U3HU B COOTBETCTBHUH C TPAIUIUsAIMU HapoaoB Poccuu;

4) 3cTeTHYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOILICHHWE K MHpPY, BKIIOYAs OSCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOIICHUIA;

MMOHMMAaHKUE YMOLIMOHAIBHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BHUJAAX HCKYCCTBA, CTPEMJICHHUE MPOSBISITH KauecTBa
TBOPUYECKOH JINYHOCTH;

5) ¢usnueckoro BocnuTaHus, (GpopMHPOBAHMSA KYJbTYPbl 30POBbSi M 3MOIHMOHAIbLHOIO
0J1aronoyyus:

MOHMMAHUE W peam3alis 3J0pOBOro ¥ 0Oe30macHoro oOpas3a >KH3HU (370pOBOE MHUTAHUE,
COONIOICHHE TUTMEHUYECKHX MPaBHJI M HOPM, COaJaHCHUPOBAHHBIM pPEKUM 3aHATUH M OTAbIXA,
peryisipHas Gu3NYeCcKash aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOI'O W KOMIIETCHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 370POBbIO;

MMOHMMAaHUE IEHHOCTH TMPaBUJ HHAMBUAYATLHOTO M KOJUICKTMBHOTO OE€30IMacCHOTO TOBEACHHUS B
CUTYaIUSX, YTPOXKAIOUINX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHUE MOCIICACTBUI M HETIPUATHUS BPESIHBIX MPUBBIYCK (YITOTPEOJICHUS aJIKOTOJIsl, HAPKOTHKOB,
KYpEeHHUs);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYJAOTIO0HE;

TOTOBHOCTh K aKTUBHOM JESATEIHPHOCTH TEXHOJOTMYECKOW U COLMAIBLHON HAMpaBIIEHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIOIHSTH TAaKYIO IS TETbHOCTD;

WHTEpEC K pasIuyHbiM cdepam TpodecCHOHATBHON JesATEeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOpP Oynyiel mpodeccuu 1 pealn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U caMOOOPA30BAHHIO HA TPOTSHKEHUU BCEH KU3HU;

7) 3K0JIOTHYECKOT0 BOCTINTAHUSA:

9KOJIOTUYECKH I1eJIeCO00pa3HOE OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HH Ha 3emiie, OCHOBE
€€ CyIIECTBOBAHUS,

TIOBBIIICHUE YPOBHS IKOJOTUUECKON KYJIBTYphI: TPUOOpPETEHNE OMBITA INIAHUPOBAHUS MTOCTYIKOB U
OLICHKU UX BO3MOXHBIX TIOCJIECTBUM JIJISl OKPYXKAIOILIEH CPEbL;

OCO3HaHUE TJI00ATIEHOTO XapaKkTepa KOJIOTHIECKUX MPOOJIeM U MyTeH NX PEIICHHUS;

CIOCOOHOCTh HCTOJB30BaTh MPUOOpETaeMble MPU W3YYCHUU OMOJOTHUU 3HAHUS M YMEHHUS TpU
pemeHuu MpoOsieM, CBSI3aHHBIX C PAIMOHAIBHBIM TPUPOJIONOIb30BaHHEM (COOJIOICHHE TTpaBUI
MOBEJICHUsI B MPUPOJE, HAMPABICHHBIX HA COXpPAaHEHUE PABHOBECUS B DKOCHUCTEMAX, OXPaHY BHJIOB,
IKOCUCTEM, OoChepsl);

AKTUBHOE HENpPUSITHE ACHCTBUN, NMPUHOCALIUX BPEd OKpYXalolleld MPUPOIHOM cpele, yMEHHE
MIPOTHO3UPOBATh HEOJATONPHUATHBIE SKOJOTUYECKHE TOCIEICTBHUS TPEANTPUHUMAEMBIX JCHCTBUN W
MpeA0TBpaIaTh UX;

HaJU4YMe Pa3BUTOTO IKOJIOTHIYECKOTO MBIIICHUSI, YKOJIOTHIECKON KYIbTYpHI, OTBITA IEITEIHHOCTH
9KOJIOTUYECKOM  HANpaBJICHHOCTH, YMEHHS  PYKOBOACTBOBAaThCA HMHU B  [IO3HABATEIIbHOM,
KOMMYHHMKATUBHOW M COLMAJIbHON MPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTHUYECKOW NESTEIbHOCTH
AKOJIOTUYECKON HAINPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 TO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOLIECTBEHHON MPaKTUKH, OCHOBAHHOTO Ha JIMajiore KyJbTyp, CHOCOOCTBYIOLIETO OCO3HAHHIO CBOETO
MeCTa B MOJIMKYJIBTYPHOM MHDE;

COBEpIIICHCTBOBAHUE SI3bIKOBOW M UMTATENIbCKOM KYJIBTYphl KaK CPEACTBA B3aUMOJCHCTBUS MEXKIY
JIIOJIbMH U TTIO3HAHUS MUDA;



MOHUMaHUe CcrenupuKd OHOJIOTMHM KaK HayKH, OCO3HaHUs e poinu B (HOPMHUPOBAHUU
paIMOHATFHOTO HAYYHOTO MBIIIICHHS, CO3JIaHUH IEIOCTHOTO TPEICTABICHUS 00 OKPYXArOIIeM MHpe
KaK O €IMHCTBE MPHUPOJIbI, YeJIOBEKA U 00IIeCTBa, B IO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH U peIIeHUH
poOJIEM COXPaHEHUS PUPOTHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAYMMOCTH OMOJIOTUH JUIsI COBPEMEHHOH LMBUIM3AIMU: 00ECTICYeHHS HOBOTO
YPOBHSI Pa3BUTUS MEIUIMHBI, CO3JaHUE TEPCICKTHBHBIX OMOTEXHOJOTHH, CHOCOOHBIX peIIaTh
pecypcHbIe TTPOOJIEMBl Pa3BUTHS YEIOBEUECTBA, MOMCKA IMyTEeH BBIXO/A U3 IIIOOATBHBIX SKOIOTUYECKUX
npobseM W OO0ecle4eHusl IMepexoja K YCTOMUYMBOMY pPa3BUTHIO, PAlMOHAIBLHOMY WCIIOIB30BaHUIO
MPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HH;

3aWHTEPECOBAHHOCTh B TOJYYCHUH OWOJOTHMYECKUX 3HAHWUH B IEISIX TOBBIMICHHUS OOIICH
KYJIBTYpBI, €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH, KaK COCTAaBHOW 4acTH (PYHKLIMOHAJIHHON IPaMOTHOCTH
oOy4Jaroruxcs, GOpMHUPYEMOM NMPU U3YUECHUH OMOJIOTHH,

MOHMMaHKE CYIIHOCTH METOJIOB MTO3HAHUS, HCIOJIb3YyEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH
UCIOJIb30BaTh TOJyYaeMble 3HAHUS I aHalu3a W OOBSICHEHHsS SIBICHHH OKPYKAIOIIET0 MHpa |
MPOUCXOAIIMX B HEM M3MEHEHUH, YMEHHE JelaTh OOOCHOBAHHBIE 3aKJIIOUYCHHUS HAa OCHOBE HAYYHBIX
(haKTOB M UMEIOIIUXCS JIAHHBIX C TEIIBIO TIOJTYYCHUS JJOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIIONB30BaTh OMOJIOTHUECKUE 3HAHHS IS PEUIeHHs MpoOiieM B
peabHBIX KU3HCHHBIX CHUTYAIUsX;

OCO3HAaHME LEHHOCTH HAayYHOH JEATENbHOCTH, TOTOBHOCTH OCYIIECTBISTH TPOEKTHYIO U
UCCIIEIOBATEIBCKYIO S TEIbHOCTh MHUBHUIYaIbHO U B TPYIIIIC;

TOTOBHOCTH M CIOCOOHOCTh K HEMPEPHIBHOMY 00Opa30BaHUIO M CaMOOOPa30BaHHUIO, K aKTUBHOMY
MOJTYYCHUIO HOBBIX 3HAHUH 110 OMOJIOTMU B COOTBETCTBHH C )KU3HEHHBIMH IMOTPEOHOCTSMHU.

METAINIPEJMETHBIE PE3YJIbTATHI

MertamnpeaMeTHble pe3yinbTaThl OCBOCHUS yuyeOHOro mpeamera «buosorusy BKIIOYAIOT: 3HAYMMBbIE
s QOPMHUPOBAaHUS  MHUPOBO33PEHUS  OOYYAIOIIMXCS  MEKIUCUUIUIMHApHBIE (MEXIIPEIMETHBIE)
oO0IIeHayYHbIE TOHATHS, OTPaXKaoIUe LEeJOCTHOCTh HAYYHOM KapTHHBI MUpPa U CHElU(pUKY METO/I0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHUs, SBJIEHHUE, MPOIECC, CUCTEMA,
Hay4HbII (aKT, MPUHLUI, TUIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIIEIOBaHUE, HAOIIOJCHUE,
U3MEpEeHUe, DSKCIEpUMEHT U JApYrux), YHHUBEpcajbHble YydeOHbIE JIeHCTBUS (IIO3HABaTENbHbIE,
KOMMYHHUKaTHBHBIE, PETYJISTUBHbIE), oOecneunBarole GopMupoBanue (QyHKIIMOHAIBHOW ITPaMOTHOCTH
U COLMAJIBHOM KOMIIETEHIIMH OOYyYaloLIUXcsl, CIIOCOOHOCTh OOYYarOIIMXCSl MCIOJIb30BaTh OCBOEHHBIE
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHMA W YHHMBEpCaJbHbIE y4yeOHble JEHCTBUS B
ITO3HABATEJIBHON U COLIMAIBHON MTPAKTHKE.

MertamnpeaMeTHbIe pe3ylbTaThl OCBOCHHUS NMPOrpaMMbl CpPEeIHEro oomero oOpa3oBaHUS TOJHKHBI
OTpaXkaTh:

OgiaieHNe YHUBEPCAJIBHBIMHM YUYeOHBIMH O3HABATEIbHBIMH 1eCTBUSIMM:

1) 6a3oBblIe JJOrHYECKHUeE TeHCTBHUS:

CaMOCTOSITENILHO (hOPMYITUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

WCIOJIb30BaTh MPU OCBOCHMM 3HAHUN TNPUEMBI JIOTUYECKOTO MBIIIJICHUS (aHalW3a, CHHTE3a,
CpaBHEHMs, KJaccu(ukanuu, 0000IEH ), PACKPBIBATh CMBICI OMOJIOTMYECKUX MOHSATHH (BBIIENATH UX
XapaKTepHbIe PU3HAKHU, YCTAHABIMBATH CBSI3U C PYTUMH ITOHITHSIMH ),

OTIpeNIeNIATh 1T JeSATeIbHOCTH, 33/aBas NMapaMeTpbl U KPUTEPUH UX JOCTHXKEHHS, COOTHOCHUTH
Pe3yNbTaThl JESATENILHOCTH C TOCTABIEHHBIMU LIEISIMH;

UCIOJIb30BATh OMOJIOTUYECKUE TIOHATHS U1l O0BSICHEHUS (PAKTOB U SIBIICHHUI KUBOW MPUPOIBI;

CTPOUTBH JIOTUYECKHUE PpACCYXJIEHHUS (MHAYKTHBHBIC, IEIyKTHBHBIE, II0 aHAJOIHM), BBIABIATH
3aKOHOMEPHOCTH W TPOTUBOPEYHMSI B pACCMaTPUBAEMBIX SBJICHUSX, (OPMYIMPOBATH BBHIBOABI U
3aKIIIOYEHUS;

IPUMEHSATh CXEMHO-MOJICNIbHBIE CpPEACTBAa Ul TPEACTABICHUS CYUICCTBEHHBIX CBs3€H U
OTHOLICHMH B U3y4yaeMbIX OMOJIOTUYECKHX OOBEKTaX, a TaKkKe IMPOTUBOPEUYU pa3HOro poja,
BBISIBIICHHBIX B PA3JINYHBIX HHPOPMALMOHHBIX HCTOUYHHKAX;

pa3pabarbiBaTh IUIaH pEIIEHUs MpOoOJeMbl C y4€TOM aHalIM3a UMEIOIIUXCS MaTepHalbHBIX U
HeMaTepHaJIbHBIX PECYPCOB;



BHOCUTb KOPPEKTHUBHI B JESATEIHHOCTb, OLIEHUBATH COOTBETCTBHE PE3YJIbTATOB LIEJISIM, OLICHUBATh
PHUCKH TIOCTIEACTBUMN JCATEIHHOCTH,

KOOPJIUHUPOBATh ¥  BBIIONHATH pabOTy B  YCIOBUSAX PEATHHOTO, BHUPTYAIBHOTO W
KOMOWHHMPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE e CTBHA:

BIIQJICTh HAaBBIKAMU y4eOHO-MCCIIEIOBATEIbCKOH W TMPOEKTHON JIEATEIhHOCTH, HAaBBIKAMH
paspernieHust mpo0JeM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIILHOMY MOMCKY METOJIOB PEIICHUS
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METOJ0B MMO3HAHUS;

WCIIONb30BaTh  PA3JIMYHbIE BHJIBI  JCATEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HaHHWs, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B YYEOHBIX CHTYAIMSIX, B TOM YHCIIE MPH CO3JIaHUU
Y4€OHBIX ¥ COLUATBLHBIX POCKTOB;

(dbopMUpOBAaTh HAYYHBIH THUI MBIIUJICHHUS, BJIAJACTh HAYYHOW TEPMHUHOJIOTHUEH, KIFOUEBBIMH
MOHSATHSIMM U METOIAMH;

CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIC 331a4l B 00Pa30BATEIHLHON JCATSILHOCTH U KU3HCHHBIX
CUTYaIUsX;

BBISIBIIATh ITPUYMHHO-CJICICTBEHHBIC CBSI3M W aKTYyaJW3MpPOBATh 3aJady, BBIIBUTATh THUIOTE3y €&
pellleHrs, HAaXOJIUTh apryMEHTBl IJIs JOKa3aTeNbCTBA CBOMX YTBEP)KICHHM, 3ajaBaTh MapaMmeTpbl H
KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh IOJIyUCHHBIE B XOJ€ PELICHHS 3aJaud pPe3yJbTaTbl, KPUTUUYECKH OIICHUBATh HX
JIOCTOBEPHOCTh, MIPOTHO3UPOBATh H3MEHEHHUE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT,

OCYUIIECTBJISITh LIEJICHANIPABICHHBIM TOUCK TEPEeHOoca CPEeACTB M CHOCOOOB JCHCTBUSA B
npodeccuoHaNbHYIO Cpeny;

YMETh NEPEHOCHUTH 3HAHUS B MIO3HABATEIBHYIO M ITPAKTUUYECKYIO 00JIACTH KUZHEACSITEIILHOCTH;

yYMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX YUEOHBIX MPEAMETOB;

BBIJIBUTATh HOBBIE WJIEH, TIpEeAJiaraTh OPUTHHAIBHBIE TTOAXObl M PEIICHUS, CTABUTh MPOOJIEMBI U
3a/1auu, AOMYCKAIOIINE AIbTEPHATUBHBIC PEILICHMUS.

3) padora ¢ unopmanmeii:

OpPUEHTUPOBATHCS B PA3NUYHBIX MCTOUYHHMKAX MHQPOpMAIUHU (TeKCTe y4eOHOTro MocoOus, HAaydyHO-
MOMYJISIPHOM JIUTEepaType, OMOJOTUYECKUX CIIOBAPSAX U CIIPABOYHHKAX, KOMIIBIOTEPHBIX 0a3ax /IaHHBIX, B
WuTepHere), aHanmu3upoBaTh HH(DOPMALMIO Pa3TUYHBIX BUAOB U (OpPM MpeAcTaBIeHUS, KPUTHUYECKU
OIICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTH;

(GbopMyInHpoBaTh 3aIIPOCHI U PUMEHSATH PA3IUUHBIE METO/IBI IPH MOMCKE U OTOOPE OMOIOTHYECKOM
nH(popMaIuu, HeOOXOAMMOM ISl BBITIOJTHEHUS YIeOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HMCHOJB30BAaHUS  MH(DOPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHUH,
COBEPIIIEHCTBOBATH KYJIBTYPY aKTUBHOTO MCITOJIH30BAHUS PA3TUYHBIX TTIOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMANBHYIO (OpMY MpeNCTaBICHHs] OMOIOTHYECKOW HH(OpMaIu
(cxembl, rpaduKH, JUarpamMmbl, TAOIHIIbI, PUCYHKH U JIPYTroe);

MCIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEACTBA MPHU pabdoTe ¢ OMOIOTHYeCKOil MHPOpMAIIHEi:
MIPUMEHATh XUMHUUYECKHE, (PU3NUeCKre U MaTeMaTHYECKUE 3HAKU U CUMBOJIBI, (OpMYIIbl, aOOpeBHaTypy,
HOMEHKJIATYpY, UCIIOJIb30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CHMBOJIUYECKHIE CPEICTBA HATIISTHOCTH;

BJIQJIETh HABBIKAMH PACIIO3HABAaHUA W 3aIUThl WH(OpMaiuu, WHOOPMAIMOHHOW 0€30MacHOCTH
JINIHOCTH.

OBJjajieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATUBHBIMHU AeHCTBUSIMMU:

1) o6menmne:

OCYIIECTBJISITh KOMMYHHUKAIIMU BO BCeX cepax KU3HM, aKTHBHO YYacCTBOBATh B JHAJIOTE WM
JTUCKYCCUU TI0 CYIIECTBY OOCYyKIaemMoW TeMbl (yMEHHE 3aJlaBaTh BOMPOCHI, BBICKA3bIBATh CYXKICHUS
OTHOCHUTEJILHO BBITIOJIHEHUSI TIPEIaraéMon 3a7a4r, YYUThIBAaTh HHTEPECHI M COTIACOBAaHHOCTH MO3UIUI
JOPYTUX YYaCTHUKOB JUAJIOra WIH IUCKYCCUN);

pacro3HaBaTh HeBepOaJIbHBIE CPEACTBA OOIICHUS, MMOHUMATh 3HAYCHHE COIMAIBHBIX 3HAKOB,
MPEANOChIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHTyalllii, YMETh CMST4aTh KOH(MIUKTBI M BECTU
TIEPETOBOPHI;



BJIAJIETh PA3JIMYHBIMHM crioco0amu OOIICHUS M B3aUMOJCHCTBHUS, MOHMMATh HAaMEPEHHs IPyrux
JOJIeH, MPOSIBIIATh YBAXKUTEIbHOE OTHOUIEHHE K COOECETHUKY U B KOPPEKTHOU dopMe hopMynupoBaTh
CBOU BO3PAXKCHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MMOHUMATh U HUCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHAHON U MHAUBHUIYaIbHON pabOThl MpU peLICHUH
Ouosiornyeckoii  mpoOyieMbl, OOOCHOBBIBATH HEOOXOJMMOCTH IMPUMEHEHHsI TPYIIOBBIX  (QOpM
B3aMMOJICICTBUS MPU pPEeLICHUH Y4eOHOM 3a1a4u;

BBIOMPAaTh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBHHA C Yy4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH KaXKJI0TO YjeHa KOJUIEKTHBA;

MPUHUMATD LIEJM COBMECTHOM JIEATEIBHOCTH, OPTaHU30BBIBATH U KOOPAWHUPOBATDH IEHCTBUSA 1O €€
JOCTUKEHHUIO: COCTaBIISATh IUJIaH JEWCTBUN, paclpefensiTb poJid ¢ Y4€TOM MHEHUH y4YacTHHUKOB,
00CyXI1aTh pe3yabTaThl COBMECTHOU PabOTHI;

OLICHMBATh KAayeCTBO CBOETO BKJIaJa M KaXKJIOTO YYacTHMKA KOMaHIbl B OOIIMI pe3ynbTaT Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaraTb HOBBIE MPOEKTHI, OILIGHWBATh MM C TIO3UIMH HOBH3HBL, OPHUTHHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBISTh MO3UTHBHOE CTPATETMUYECKOE IOBEICHHWE B PA3IMYHBIX CHUTYAIUSX, MPOSIBISTH
TBOPYECTBO U BOOOpaKEHUE, OBITh UHUIIMATUBHBIM.

OBiajeHNne YHUBEPCAJIbHBIMH Pery/isiTUBHBIMU /1€iiCTBUAMM:

1) camoopraHu3anus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIS BBISIBICHUS MPOOJIEM U MX PEHICHHUS B JKU3HEHHBIX U
Y4eOHBIX CUTYalHsX;

BBIOMpaTh Ha OCHOBE OHMOJOTMYECKHX 3HAHHM IIeJIeBbIe U CMBICIOBBIE YCTAaHOBKM B CBOMX
JNEUCTBUAX M TMIOCTYNIKaX MO OTHOIICHUIO K >KUBOW MPUPOAE, CBOEMY 3J0POBBIO H 30POBBIO
OKpY’KaroIlux;

CaMOCTOSITENTFHO OCYIIECTBIIATH TIO3HABATEIBHYIO JESATEIbHOCTD, BBISABISTH MIPOOJIEMBI, CTABUTH U
(dbopMyIHMpOBaTh COOCTBEHHBIE 337]aUll B 00Pa30BATENbHOM NEATEILHOCTH U )KU3HEHHBIX CUTYAIHUSIX;

CaMOCTOSITENTFHO COCTaBIISAITh IUTAH pEIIeHUS MPOOJeMbl € YYETOM WMEIOUINXCS PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPEINOYTECHUH;

JIaBaTh OLIEHKY HOBBIM CHTYaIIHsIM;

paciIMpsATh paMKU y4eOHOTO peMeTa Ha OCHOBE JIMYHBIX MPEATNOYTEHHIA;

JeTaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIUICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CTIIOCOOCTBOBATH (HOPMHUPOBAHHIO M TIPOSIBICHUIO ITMPOKON SPYAUIIUHN B pa3HBIX 00JIACTSIX 3HAHUH,
MOCTOSIHHO IOBBIIIATH CBOW 00pa30BaTEeNIbHBIN U KyJIbTYpPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OICHKY HOBBIM CHUTYyallUsiM, BHOCHUTb KOPPEKTHBBI B JI€ATENBHOCTh, OLIEHUBATh
COOTBETCTBHE PE3YIHTATOB LIEIISIM;

BJaJIeTh HaBBIKAMHU IO3HABATEJIIbHOM pedIeKCHH KaK OCO3HAHUS COBEpIIAEMBIX JCHCTBUM H
MBICITHTEIBHBIX TPOIECCOB, MX PE3yJbTAaTOB W OCHOBAaHHM, HCIOIB30BATh NMPHUEMBI pedICKCHH s
OLIEHKU CUTYalllH, BHIOOpA BEPHOT'O PELICHMUS;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO MTPUHUMATh PEIICHHS 110 UX CHIKEHUIO;

MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX NP aHAIN3€ PE3YNIbTAaTOB ACATEIbHOCTH;

3) npuHsATHE CeOs U APYTrUX:

MPUHUMATD ce0s, TOHUMAst CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yNIbTaTOB AEITEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OLIMOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOro YeJIOBeKa.

NPEIMETHBIE PE3YJIbTATHI
[IpeameTrHbie pe3ynbrarhl ocBoeHus mporpammbl COO mo Owomormu Ha 0a30BOM YpPOBHE

BKJIIOYAIOT crienuduyeckue ajs yueOHoro npenmera «buonorus» HaydHble 3HAHHSI, YMEHHS U CIIOCOOBI
JNEUCTBUI 110 OCBOCHMIO, HMHTEPIpETalUd U I[pPeoOpa3OBaHMUIO 3HAHWM, BHJbl JAEATEIBHOCTH 10



MOJIy4YEHUIO HOBOTO 3HAHMS W TPUMEHEHUIO 3HAHWNA B PA3IMYHBIX YYEOHBIX CHUTYalHsIX, a TakkKe B
pealIbHBIX JKU3HEHHBIX CHUTYyallUsX, CBA3aHHBIX ¢ Ouosiorneid. B mporpamme mpenMeTHble pe3yibTaThbl
MIPEJICTaBJICHBI TI0 TOJaM 00y4YeHUSI.

[IpenMeTrHbie pe3ynbTaThl OCBOeHUs yueOHoro mnpenmera «buonorus» 6 10 knacce HOMKHBI
OTpaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUHN O MECTE U POJIM OUOJIOTUU B CUCTEME HAyYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B (OpPMHpPOBAaHMH COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MHpa U HAYyYHOTO
MHUPOBO33PEHHUS, O BKJIAJE POCCUUCKUX U 3apyOeKHBIX YUEHBIX-OHMOJIIOTOB B pa3BUTUE OHOJIOTHUH,
(YHKIIMOHATFHOW TPaMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a71a4;

YMEHHE pacKpblBaTh COJIep)KaHHE OHOJOTMYEeCKMX TEPMHUHOB U TOHSATUH: >KU3Hb, KIIETKA,
opranm3M, MeTtaboim3Mm (OOMEH BEHIECTB U MPEBPAIICHUE JYHEPIHH), TOMEOCTa3 (CaMOperyIsius),
ypOBHEBasi OpraHU3allvs >KUBBIX CHUCTEM, CaMOBOCIpPOU3BeAeHHE (PErpOoyKIHs), HACIEACTBEHHOCTD,
U3MEHUYUBOCTbH, POCT U PA3BHUTHUEC;

yYMEHHE H3J1araTh OMOJIOTUYECKUE TeOpUH (KIETOYHAs, XpPOMOCOMHAsl, MyTallMOHHAsI, [IEHTpaIbHAs
norMa MoJsieKyssipHod Oumosiorun), 3akoHbl (I. Mennens, T. Moprana, H. 1. BaBunosa) u yuenus (o
LEHTpax MHOro0Opa3usi W MPOUCXOXKIEHUS KyIbTypHbIX pactenuid H. VM. BaBumnona), ompenensartsb
TPaHUIBI UX IIPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHE BIaJIeTh METOJIaMU HAy4YHOTO MO3HAHUS B OMOJOTMH: HaOJIOJCHHWE U OINUCAHUE >KUBBIX
CHCTEM, TMPOIECCOB M SBJICHUN, OpPraHM3alUsi M MPOBEACHUE OHOJIOIMYECKOTO OSKCIIEPHMEHTA,
BBIIBIDKEHUE THIIOTE3bI, BBISIBICHHE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMH BEIMYUHAMHU, OOBSICHEHHE
MOJIYYCHHBIX PE3yJIbTaTOB, HMCIIOJIF30BAHHBIX HAYYHBIX IMOHSTUH, TEOPUH M 3aKOHOB, YMEHHE JeNaTh
BBIBOJIbI HA OCHOBAHUU MOJyYEHHBIX PE3YyIbTATOB;

YMEHHE BBIICISITh CYINICCTBCHHBIC MPH3HAKA BHPYCOB, KIETOK MPOKAPUOT H IYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OPraHW3MOB, OCOOCHHOCTH IMpollecCOB: OOMEHa BEIECTB U
NpeBpamieHusi DJHEPruM B KJIETKe, (OTOCHHTE3a, IUIACTHYECKOTO U DHEPreTHYecKOro OOMEHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OTI0JJOTBOPEHHUS, PA3MHOKEHUS, MHIWBUya IbHOTO PA3BUTHUS OpraHU3Ma
(oHTOTEHE3);

yYMEHHE IPUMEHSTh MONyYeHHbIC 3HAHUS A1 OOBSICHEHHUS OMOJIOTHYECKHUX MPOIIECCOB U SBICHUM,
JUTS. TIPAHSITHS TTPAKTHYECKUX PEIICHU B TIOBCEIHEBHOM JKU3HU C IEIbI0 oOecrieueHus 0e30MacHOCTH
CBOETO 3JI0POBbS M 3/0POBbS OKPYKAIOIIUX IIOJEH, COOMIOACHHUS HOPM TPaMOTHOTO TMOBEACHUS B
OKpY’Kalole TMPUPOJHONW cpele, TOHMMaHHEe HEOOXOJAUMOCTH  HCIOIB30BAHUSI  JTOCTHIKEHUU
COBPEMEHHOM OMONIOTUU ¥ OMOTEXHOJIOTHH TSl palliOHAILHOTO MPUPOIOIOIb30BAHHUS;

YMEHHE peliaTh JJIeMEHTApHBbIC TCHETUYECKUE 3a7aud Ha MOHO- M JUTHOPUIHOE CKPEIIUBAHUE,
CIIETNIEHHOE HAaCJEeOBAaHUE, COCTABISTH CXEMbl MOHOTHOPUIHOTO CKpEIIMBAHHS AN TpeacKa3aHus
HACJICJIOBaHMS MPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBIMONHSITH JTA00pATOPHBIE M MPAKTHUYECKHE pabOThI, COONIOAATh MpaBuUia Mpu padoTe C
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

YMEHHE KpPUTHYECKH OILICHMBATb W HHTEPNPETHPOBATH HH(MOpMANNIO  OHUOIOTHYECKOTO
COJZIep KaHMsI, BKIIFOYAIONIYIO IICEBIOHAYYHBIE 3HAHUS M3 Pa3IMYHBIX MCTOYHHUKOB (CPEICTBA MACCOBOM
nH(pOpMaIIUY, HAYYHO-TIONMYJSPHBIE MaTepHalbl), STUYECKUE ACHEKThl COBPEMEHHBIX HCCIEIOBAaHUN B
OHMOJIOTHH, MEIUIHE, OMOTEXHOJIOTHH,

YMEHHE CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE W YCTHBIE COOOIIEHUs, 0000IIass OMOIOTHIECKYIO
WH(OPMAIIHIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO HCIIOJIh30BaTh MOHATHITHBIN amnmapaT OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs yueOHOro mpenmera «buonorus» 6 11 knacce HOMKHBI
OTpaXKaTh:

c(hOpPMHUPOBAHHOCTH 3HAHUH O MECTE U PO OUOJIOTUH B CHCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OpMHpPOBaHMH COBPEMEHHOW €CTECTBEHHO-HAy4YHOH KapTUHBI MHpa U HAy4YHOTO
MHUpPOBO33PEHUS, O BKJIAJE POCCUHUCKUX M 3apyOekHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTHH,
(GyHKIIMOHAJIBHOU IPaMOTHOCTH YeJIOBEKa JIJIsl pEelIeHUs] )KU3HEHHBIX 3a]1ay;

YMEHHE pPaCKphIBAaTh COJIEpPKaHWE OMOJIOTMYECKHX TEPMHUHOB M TOHSTUN: BUM, MOMMYJISIIHS,
TeHO(OH/I, DBOJIIOIMUS, ABMKYIIUME CHJIBI ((PaKTOPhI) SBOJIOIUHU, MPUCIOCOOJEHHOCTh OPTaHU3MOB,
BHUI000pa30BaHUe, IKOIOTHUECKUE (PAKTOPBI, SKOCUCTEMA, TIPOAYIIEHThI, KOHCYMEHTHI, PeIyIICHTHI, IIeTH
MMATaHUS, SKOJIOTUYECKAsl MUpaMuia, OMoreorieHo3, onocdepa;

yYMEHHE H3JIaraTh OMOJOTHYecKHe Teopuu (dBoionmoHHas Teopus Y. JlapBuHA, CHHTETHYECKas
TEOpHs ABOJIOIMU), 3aKOHBI M 3aKOHOMEpPHOCTH (3apojeiiieBoro cxoactBa K. M. bapa, uepenoBanms



TNIaBHBIX HampasieHu# u myreid sBomonuu A. H. CeBeprioBa, yuenust o 6uochepe B. U. Bepuaackoro),
OTIpEEIATh TPAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMaM;

YMEHHUE BIaJIETh METOJAMH HAayYyHOTO MO3HAHUS B OMOJOTMM: HAOIIOACHHE M ONHCAHHE KHUBBIX
CUCTEM, NIPOLIECCOB U SBJICHUHN, OpraHu3alus U TPOBEIACHHE OHOJOTUYECKOrO SKCIEPUMEHTA,
BBIJIBKCHUE THUIIOTE3bl, BBIIBICHUE 3aBHCHUMOCTH MEXIY HCCIEAYEeMBIMH BEIMYMHAMH, OOBSICHEHUE
MOJIYUEHHBIX PE3YyJbTaTOB, HMCIIOJIB30BAHHBIX HAYYHBIX MOHSATUH, TEOPUH M 3aKOHOB, YMEHHE JejaTh
BBIBOJIbl HA OCHOBaHHMHU MOJTYYECHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATh CYUIECTBEHHbIE MPHU3HAKUA CTPOEHUS OHOJOTHYECKHX OOBEKTOB: BHJIOB,
MOMYJISUI, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB, OMOTeOLEHO30B M HKOCHCTEM, OCOOEHHOCTH
MPOLIECCOB:  HACIIEJICTBEHHOW  W3MEHYMBOCTH,  €CTECTBEHHOro  OTOOpa,  BUA000pa3oBaHUS,
MPUCIIOCOOJICHHOCTH OPraHU3MOB, JEHCTBUS HKOJOTHYECKUX (PAKTOPOB Ha OpraHU3Mbl, IEepeHoca
BEUIECTB U IOTOKA JHEPrMH B HKOCHUCTEMAax, aHTPOIOTEHHBIX H3MEHEHHH B HSKOCHCTEMax CBOEH
MECTHOCTH, KPyTOBOPOTA BEIIECTB U OMOT€OXUMHUECKUX ITUKIOB B Ouocdepe;

yYMEHHE PUMEHATh MOMyYeHHbIC 3HAHUS NIl OObSICHEHUS OMOJOTHYECKUX MPOILIECCOB U SBICHUI,
IUIsl TIPUHSATHS TPAKTUYECKUX PEUICHUH B MOBCETHEBHOM JKM3HU C IEbI0 oOecredeHus] 0e30MacHOCTH
CBOETO 3JI0pPOBbS M 3/I0pPOBbS OKPYKAIOIIUX IOJCH, COOMIOCHHS HOPM TPaMOTHOTO IOBEACHUS B
OKpYy)Kalolleld TMPUPOJHOW CcpeAe, TMOHUMaHWE HEOOXOAMMOCTH HCIIOJIB30BAHUS  JOCTIIKEHHHA
COBPEMEHHOM OMOJIOTHH JJISl PallMOHAIBHOTO MPUPOIOIIOIb30BAHHS,

YMEHHE pelIaTh JIeMEHTapHble OMOIIOTHYECKHE 33a]]aul, COCTABISATh CXEMBbl NEPEHOCA BEIIECTB U
SHEPTUH B dKocucTeMax (I[enu MUTaHus);

YMEHHE BBINOJIHATH J1a00paTOpHbIE M MpaKTHUYECKHE pabOoThl, COONIOAATh MpaBuia Mpu padoTe C
y4eOHBIM U JIabopaTOpHBIM 000pyAOBaHUEM;

YMEHHE KPHUTHYECKH OLCHUBATh W HWHTEPIPETHPOBATH HMHPOPMALUIO  OHOIOTHYECKOTO
COJIEp>KaHusl, BKIIOYAIOIIYIO TICEBAOHAYYHBIE 3HAHUS W3 PA3IMYHBIX MCTOYHUKOB (CpEACTBa MacCOBOU
nH(poOpMallMK, HAYYHO-TIOMYJSIPHbIE MaTepHalibl), paccMaTpuBaTh IJ100AJbHBIE  SKOJOTHYECKHE
poOJIEMBbI COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO MO3HIINIO;

yMEHHE CO3/]aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIC COOOIIEHUs, 00001Iasi OMOIOTUYECKYIO
MHGOPMAIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO HUCIOJIb30BATh MOHATUHHBIN anmapar OMOJI0TrUu.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne n/mm f;ﬁ‘;?;ﬁ:::me PAILCIOB M TEM Beero KonrTpoabubie IIpakTuueckue E,Ig;)g? OOBB;TIE?ILHH e
padoThI padoThI pecypebi
! broxoris kak Hayka 2 05 ﬁﬁg§7/(;§?e%1i(?r§/7f410292
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmorexa LHOK
https://m.edsoo.ru/7f41c292
bubnuorexa [JOK
4 KuznenestenbHOCTh KIETKU 6 https:/m.e dsg).ru 17§41c292
5 PasmHOXkeHne 1 MHANBUAYAIBHOE pa3BUTHE 5 1 bubnnoreka [JOK
OpPraHUu3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencrtBeHHOCTh M1 NBMEHYMBOCTD 8 15 bubnuorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnnoreka [JOK
OMOTEXHOJIOTHI https://m.edsoo.ru/7f41c292
8 PeszepBHOE Bpems 1 bubmorexa [TOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34 0 4
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11 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3jiejioB H TeM udposbnie
Ne ni/n NporpaMMEI pas Beero KonTpoabubie IIpakTuueckue f)lgpg)f OBAT eJ)ILHH e
padoThI padoTsbI pecype
Bbubnuoreka LIOK
1 IBOMOKOHHAS GHOOTHA 9 1 https://m.edség.ru/7f4lcc74
5 Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 9 05 Bu6muoteka [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl ¥ OKpyXKaromas cpeia 5 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa ¥ DKOIOTHUECKUE CUCTEMBI 9 Bubmorexa HOK
https://m.edsoo.ru/7f41cc74
5 PesepBHoe Bpemst 2 bubmmorexa HOK
https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5
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IHOYPOYHOE IINTAHUPOBAHME

10 KJIACC
IMpakr
Ne Bc HreckH Hdara JJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka e
n/n ero 2601 u3ydyeHust  oOpa3oBaTebHbIE pecypchl
P 2025-2026r
bl
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/216¢645c
MeTtopl no3Hanus xxuBor npupobl. [Ipaktudeckas padora Ne 1
2 «Mcronp30BaHNE Pa3IUYHBIX METOIOB MTPU H3YIECHUH OMOIIOTHUSCKUX 1 0.5 https://m.edso0.ru/2636364b
00BEKTOBY»
3 Buosnornyeckne cuCTEMBI, MPOIECCH M X U3yUICHHUE 1 https://m.edsoo.ru/ca21cc6be
4 XUMHYECKHUl cocTaB KISTKH. Boa u MUHepaibHbIEe oMU 1 https://m.edso0.ru/1777ba96
5 benku. CoctaB u cTpoeHue OENKOB 1 https://m.edsoo.ru/b54c5a43
depMeHTBI — OMOJIOTHYECKHE KaTanu3aropkl. JlaboparopHas pabora Ne
6 1 «M3yueHne KaTaTuTHUYECKON aKTUBHOCTH (DepPMEHTOB (Ha pHUMEpe 1 0.5 https://m.edsoo.ru/cldllaca
amuIa3bl WIK KaTajaas3bl)»
7 VYraesonsl. JIumuas! 1 https://m.edsoo.ru/5d1cef76
8 Hyxnennosbie kucnotsl. ATD 1 https://m.edso0.ru/948bf536
9 Wcropust u MeTo/ipl u3ydeHust KieTku. Kiietounas teopus 1 https://m.edsoo.ru/b3ab8e68
10 KJerka kax 1enocTHast )KHBasi CHCTEMa 1 https://m.edsoo.ru/5c5ca96a
Crpoenue sykapuotnyeckoil kierku. JlaboparopHas padora Ne 2
11 «3yueHne cTpoeHUs KIIETOK PAaCTEHH, )KUBOTHBIX, TPUOOB U OaKkTepuil 1 0.5 https://m.edsoo.ru/da486e89
0T MEKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENaparax v UX OMUCAHKE
12 OOMeH BelecTB Wi MeTabOoIN3M 1 https://m.edso0.ru/b53dd961
13 dotocuHTe3. XeMOCHHTE3 1 https://m.edso0.ru/121ae93a
14 DHepreTuyeckuii 0OMeH 1 https://m.edso0.ru/4a9675c8
Kuznennsnii nukn kieTku. Jlenenne kietku. Muto3s. Jlaboparopras
15 pabota Ne 3 «HaGmoieHre MUTO3a B KJIeTKax KOHYMKA KOpEeIKa Jiyka 1 0.5 https://m.edsoo.ru/6e28ab92
Ha TOTOBBIX MHUKPOITPENapaTax»
16 buocunres Oenka. Peakius MaTpUYHOTO CHHTE32a 1 https://m.edsoo.ru/5ccfbeb5
17 Tpaucusius — OuocuHTe3 Oenka 1 https://m.edso0.ru/396ea3f2
18 Hexnerounslie GopMbl )KU3HU — BUPYCHI 1 https://m.eds00.ru/8177638b
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19 ®dopMbI pa3MHOKEHHST OPraHU3MOB 1 https://m.edsoo.ru/96a7fce8

20 Meiio3 1 https://m.edsoo.ru/fad784a8
OOpa3oBaHue ¥ pa3BUTHE TOJOBIX KI€TOK. OIUIOI0TBOPEHHUE.

21 Jlabopatopuast pabota Ne 4 «/3ydeHue cTpOCHHS MOJOBBIX KJICTOK Ha 1 0.5 https://m.eds00.ru/6373f7d2
TOTOBBIX MHKPOIpEIapaTax»

22 WunuBuyanbHOE pa3BUTHE OPraHU3MOB 1 https://m.edso0.ru/2a4596e4

23 I'eHeTrHKa — HayKa O HACIICACTBEHHOCTH M H3MEHYHUBOCTH 1 https://m.edsoo.ru/fc39h86¢c

24 3aKOHOMEPHOCTH HaCIIC0BaHMs TPU3HAKOB. MOHOTHOPHIHOE 1 https://m.edsoo.ru/621af1dd
CKpEIMBaHNE

o5 JIuruOpuaHOE CKpelIMBaHue. 3aKOH HE3aBUCHMOI'0 HACJIEIOBAHUS 1 https://m.eds0o.ru/b8f7fe72
PU3HAKOB
CuerieHHOE Haclie[i0BaHue Ipu3HaKoB. JlJaboparopuas padora Ne 5

26 «M3yueHune pe3yapbTaTOB MOHOTHOPUIHOTO M JUTHOPHIHOTO 1 0.5 https://m.eds00.ru/634751fe
CKpEIIUBaHMs Y IPO30(HIIBI HA TOTOBBIX MHKPOIIPEIapaTax»

27 I'enetrka mosa. HacieqoBanue Npu3HaKoB, CIEIJICHHBIX C ITOJIOM 1 https://m.edso0.ru/472b3f35
W3menunBocTh. HeHaceacTBeHHAs H3MEHUUBOCTE. JlabopaTopHas

28 pabota Ne 6. M3yueHre Moan(UKaIMOHHOW U3MEHUUBOCTH, IOCTPOCHHUE 1 0.5 https://m.edsoo.ru/a81bbffl
BapHaIlMOHHOTO Psi/ia ¥ BAPHALIMOHHON KPUBOI»

29 HaCJ'Ie,Z[STBeHHaSI U3MeHYMBOCTD. JlabopaTtopHas pabota Ne 7. «Ananus 1 05 https://m.edsoo.ru/b3c33d24
MyTanui y Ipo30(UIiIbl Ha TOTOBBIX MUKPOIIPEIapaTax»

30 I'eHeTHKA yemOBEKA 1 https://m.edso0.ru/9a8c8d99

31 Pesepubiil ypok. O606m1eHue no teMe «HacnenctBeHHOCTh U 1 hitps://m.eds00.ru/879866¢6
HU3MEHYMBOCTH Opranu3MoBy /BITP

32 Cenexkiust kak Hayka u riporiecc/ BITP 1 https://m.edsoo.ru/fcf6d1d6

33 MeTobl ¥ JJOCTHKEHUS CEIEKIIMUA PACTCHUN U )KUBOTHBIX 1 https://m.edsoo.ru/aeal7cfc

34 buoTtexHoI0THS KaK OTpacib MPOU3BOJCTBA 1 https://m.edsoo.ru/b94f9a7e

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4
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11 KJTACC

IIpakTn Hara DJIeKTpOoHHbIe HU(pPOBbIE
Nen/m = Tema ypoka YecKHe u3ydeHuss  oOpa3oBaTebHbIE
Bcero
padoThI 2026- pecypcsl
2027r
1 DBOJIIOIHS U METO/IbI € N3YyUeHHUs 1 1 Henens https://m.edsoo.ru/f765e251
2 Wcropus pa3sBUTHS IPEACTABICHNN 00 9BOIIOLUN 1 2 Hemenst https://m.edso0.ru/f7236852
3 MUKpPOIBOJTFOLIHSI 1 3 Henens https://m.edsoo.ru/92e2ch7c
[Momyssiius Kak 3JeMEHTapHas €AMHHUIA BUIA M DBOJIOLIUH.
4 JlaboparopHas padota Ne 1 «CpaBHEHHE BUIOB 110 1 0.5 4 nenens https://m.edsoo.ru/6c23fccc
MOP(]OIIOTHUECKOMY KPUTEPHIO»
5 JIBrKyIue CUitbl (3J1eMEHTapHbIC (haKTOPhI) SBOJTIOIHH 1 5 menmens https://m.edsoo.ru/c9ca7ec2
6 EcrectBeHHbIi 0TOOp U ero GOpMbI 1 6 Henens https://m.edso0.ru/6e175a57
Pe3yabTaThl 3BOIOIKH: TPUCIIOCOOICHHOCTh OPraHU3MOB U
7 BU1000pa3oBanue. JlaboparopHas padora Ne 2 «Onucanue 1 0.5 7 Henens https://m.edso0.ru/2d74ae19
HPUCIIOCOOJICHHOCTH OPraHU3Ma M €€ OTHOCHUTEIBHOTO XapaKTepay
8 HarnpaBieHus v myTH MaKpO3BOJIIOIHH 1 8 Henens https://m.edsoo.ru/cec9b353
9 HeoGpatumocTh 3BOTIONNAN 1 9 Henmens https://m.edso0.ru/88f6dcd6
10 Hcropus sxu3Hu Ha 3eMiie U METO/IbI € N3yueHHs 1 10 Hemens https://m.eds00.ru/19b89985
11 ['MnoTe3bl MPOUCXOXKICHUS KU3HH Ha 3eMITe 1 11 venmens https://m.edsoo.ru/7f268f1e
12 Pa3putue sxu3HU Ha 3eMJIe 10 IpaM U IePHOaaM 1 12 Henmens https://m.eds00.ru/45189341
OCHOBHBI€E 3TaIIbl BOJIIOIMH PACTHTEIHLHOTO U )KHBOTHOT'O MHUPA.
13 [pakTrueckas padora Ne 1 «/3ydeHne HCKOMTaeMbIX OCTaTKOB 1 0.5 13 Hepens https://m.edsoo.ru/f256a36b
pacTeHHi ¥ KUBOTHBIX B KOJUIEKIHSX
14 CoBpeMeHHas CHCTeMa OPraHUYEeCKOTo MHpa 1 14 Hepens https://m.edsoo.ru/58f9116e
15 DBOJTIOIHS YeTOBeKa (AaHTPOIIOTreHE3) 1 15 Henens https://m.edsoo.ru/b4c1d468
16 JIBrokynue cuibl ((hakTOphl) aHTPOMOTEHE3a 1 16 nenens https://m.edsoo.ru/7ad55eb9
17 OCHOBHBIE CTA/IMH BOJIFOIIMN YEITOBEKA 1 17 venmens https://m.edso0.ru/81d88b86
18 YenoBeueckue pachl U MPUPOIHBIC aIallTAI[UN YeIOBeKa 1 18 Henens https://m.edsoo.ru/2374alel
19 Peseprubriil ypok. O6061eHue no temMe «BO3HUKHOBEHUE U 1 19 Hexens https://m.eds00.ru/dd4662¢2
pa3BHUTHE XH3HU Ha 3eMiie
20 DKOJIOTHs KaKk HayKa 1 20 Henmens https://m.edsoo.ru/abf8ch57
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21 Cpenbl 00MTaHHS U 9KOJOTHYCCKHE (DAaKTOPBI 1 21 nenens https://m.edsoo.ru/9d2ca73f
Abuotnueckue dakropsl. Jlaboparopuas padora Ne 3.

99 «Mopoonoruueckne 0cOGEHHOCTH PACTCHUM U3 Pa3sHBIX MECT 1 05 22 wenens httos://m.edso0.ru/afad9188
oburtanus». JlabopatopHas padora Ne 4. «BrnusiHue cBeta Ha poCT
pa3BUTHE YEPEHKOB KOJIEyCa»

23 buotnueckue hakTopbl 1 23 Hepens https://m.edso0.ru/a4928c61
DKOJIOTHYECKHE XapaKTEPUCTUKH MOy siiuu. [IpakTudeckast

24 pabota Ne 2 «ITomcuér MIOTHOCTH MOMYJIAILUI pa3HbIX BHIOB 1 0.5 24 uenens https://m.edso0.ru/d6945d54
pacTeHun»

25 Coo0i1mecTBa OpraHu3MoB — OHOLIEHO3 1 25 Henmens https://m.edso0.ru/88d19c62

26 DKOJIOTMYECKHE CUCTEMBI (IKOCHUCTEMBI) 1 26 Heaens https://m.edsoo.ru/1ead9dff

97 OCHE)BHLIG MOKA3aTeIIH SKOCUCTEMbBI. DKOJIOTHYECKUE TUPAMHU/IBI. 1 27 nenens httos://m.edso0.ru/8ch85173
CsaoiicTBa 3xocucteM. Cykueccus

28 [TpupoaHbIe SKOCHCTEMBI 1 28 Hepens https://m.edso0.ru/738929d3

29 AHTPOIIOr€HHBIE YKOCHCTEMBI 1 29 Henens https://m.edsoo.ru/c5534e2d

30 buocdepa — rinobanbHas 3xkocucTeMa 3eMiin 1 30 Henens https://m.edso0.ru/6c4997cf

31 3aKOHOMEPHOCTH CYILECTBOBAHUS OHOC(HEphI 1 31 Henens https://m.edsoo.ru/c929ffbc

32 YenoseyecTBo B Onochepe 3emin 1 32 nenens https://m.edso0.ru/482d6168

33 CocyliiecTBOBaHUE MPUPOJIBI U YETI0BEYESCTBA 1 33 "enens https://m.edsoo.ru/ee2b94a4

34 Peseprubiit ypok. O60011eHue TeMbl «Coob1iecTBa u 1 34 Henens https://m.eds00.ru/82c3bb5f
9KOJIOTHYECKUE CHCTEMBI»

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2.5
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MPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30OBATEJIbHON ITPOI'PAMMBI

10 KJIACC

Kon
npose
psieMoro
pe3yJib
Tara

IIpoBepsiemble nMpeaMeTHBIE Pe3yJIbTAThI 0CBOECHUSI OCHOBHOI 00pa30BaTe/IbHOM
NMPOrpamMMbl cpeiHero 001ero 0o6pa3oBaHus

CdhopMupoBaHHOCTH 3HAHUH O MecTe U POJU OMOJIOTHH B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (OPMHUPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAY4YHON KapTHUHBI
MHUpPa U HAyYHOTO MHUPOBO33PEHUS; O BKJIAJAE POCCUHCKUX M 3apyOCKHBIX yYEHBIX-
OMOJIOrOB B pa3BUTHE OWOJIOTUH; (YHKIMOHAIBHOW TI'PAaMOTHOCTH 4YeJIOBEKa st
pelIeHns KU3HEHHBIX 3a1a4

YMeHue packpblBaTh COJEpKAHUE OMOJOTMYECKUX TEPMUHOB WU MOHATUN: >KU3Hb,
KJIEeTKa, OpraHu3M; Mmeraboiam3M (OOMEH BeHIeCTB W MPEBpAlIEHUE DJHEPIHu),
romMeocras  (camoperyisuMsi),  ypoOBHEBas  OpraHu3alMs  KMBBIX  CHCTEM,
CaMOBOCIIPOM3Be/IeHNE (PENpOIyKIHUs), HACIEICTBEHHOCTh, M3MEHUYUBOCTh, POCT U
pa3BuTHE

YMenue uznaratb OUONIOrHYecKre Teopur (KJIETOUHAs, XPOMOCOMHAs, MyTallHOHHAs ),
3akoHbl (I'. Mengens, T. Moprana, H.JM. BaBumoBa) u yueHus (0 IeHTpax
MHOT0OOpa3usi © MPOUCXOXKACHHUS KyIbTypHbIX pactenuii H.M. Basunosa),
ONPEIENATh T'PAHULIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMaM

YMeHue BiaJeTh METOJaMH HAyYHOTO TMO3HaHUs B Ouosiornu (HaOMIOIEHHE |
OMMCAaHUE >KHMBBIX CHUCTEM, MPOLECCOB M SBIEHUW; OpraHu3alus U MpOBEJCHUE
OMOJIOTMUECKOTO JKCIEPUMEHTA, BBIIBHKEHUE THIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXAYy UCCIEeIyeMbIMU BEIMYMHAMH, OOBSCHEHUE TIONYyYEHHBIX pPE3yIbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHATHUM, TEOPHI M 3aKOHOB;, YMEHHUE JIeJaTh BBHIBOJBI HA
OCHOBaHUU MOJYYCHHBIX PE3YIHTATOB)

YMeHue BBIIENATH CYIIECTBEHHBIE TPU3HAKUA BUPYCOB, KIETOK MPOKAPUOT U SYKApUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB; OCOOCHHOCTH MPOIECCOB 0OMEHa
BEUIECTB W TPEBpAIllCHUs DJHEPruH B KieTKe, (OTOCHHTE3a, MJIACTHYECKOTO U
JHEPreTHYEeCKOro OOMEHa, XEMOCHHTE3a, MHTO03a, MekHo3a, OIUIOIOTBOPCHHUS,
Pa3MHOXKEHHUS, UHANBHUIYaJIbHOTO Pa3BUTHS OpraHnu3Ma (OHTOTEeHE3)

YMeHue NpUMEeHSTh MOTy4YeHHbIC 3HAHUS 17151 O0BSICHEHUS OMOIOTHYECKUX TPOIECCOB
u HBHeHI/Iﬁ, JJI1 TPUHATHSA TPAaKTHYCCKUX peHICHI/Iﬁ B HOBCG}IHCBHOf/i JKN3HU B IICIIAX
obecrieueHrss 0€30MACHOCTH CBOETO 3JI0POBbS U 3JI0POBbS OKPYKAIOIIMX JFOJACH,
COONTIOJICHUSI HOPM TPaMOTHOTO TIOBEIEHHS B OKpPYKAaIOUIeW NPUPOIHON cpene;
MMOHMMaHUE HeOOXOIMMOCTH WCIOJIb30BaHUS JOCTUKEHUH COBPEMEHHON OHOJOTHH U
OMOTEXHOJIOTHIA JUTSI PAIIOHATBEHOTO MTPUPOTOTIONB30BAHUS

VYMmenne peiiatb SJICMCHTAPHBIC TCHCTUYCCKHE 3aJadu Ha MOHO- H )II/IFI/I6PI/I)IHOC
CKpeIllMBaHUE, CIEIUICHHOE HACJIeJOBAHUE;, COCTaBIATh CXEMbl MOHOTHOPHIHOTO
CKpC€IIMBaHUA JJIA IPCACKa3aHnd HACJIICA0BaHUA IIPU3HAKOB Y OPraHU3MOB

YMeHue BBITIONHATH JIAOOpaTOpHBIE M MPAKTHYECKHE PAaOOTHI, COOMI0IaTh MpaBUIa
pu paboTe ¢ ydeOHBIM U Ja00paTOPHBIM 000PYyI0BaHUEM

YMeHue KpUTHYECKH OLIEHUBATh U UHTEPIPETUPOBATH NMHPOPMAIIHIO OMOJIOTHYECKOTO
COACPIKaHHUA, BKIHOYAIOIIYIO TICCBAOHAYYHBIC 3HAHHWA M3 Pa3IMYHBIX HCTOYHUKOB
(CMH, nHayyHO-TIOMYJISIPHBIE MAaTepHaibl); OSTHUYECKHE AaCHEeKThl COBPEMEHHBIX
HCCIIEIOBaHUI B OMOJOTHH, MEAULIMHE, OMOTEXHOJIOTHI

10

YMeHue co3aaBaTh COOCTBEHHbIE NHCbMEHHBIE W YCTHBIE COOOIIEHUs, 0000Imas
OMOJIOrNYECKY0 MH()OPMAIUIO U3 HECKOIBKMX MCTOYHUKOB, IPAMOTHO HCIOJIb30BATh
MOHATUIHBIN anmapaT OMOJIOTHH




11 KJIACC

Koa

npoBe
psieMoro
pe3yJib
Tara

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa30oBaTeIbLHOM
NMPOrpamMMbl CpeiHero oo0uero 06pa3oBaHus

ChopMupoBaHHOCTH 3HAHUI O MECTE W POJIU OMOJIOTHH B CHCTEME HAyYHOT'O 3HAHMSA
€CTECTBEHHbIX HayK, B (DOPMHPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHHBI
MHUpa ¥ HAy9HOTO MHPOBO33PECHHUS; O BKIJIAJEC POCCHUICKUX M 3apyOekKHBIX Yy4EHBIX-
O0uosoroB B pa3BUTHE OHMONOTHH; (YHKIMOHAIBHOW TIPAMOTHOCTH 4YeJIOBEKa JUIs
peleHus KU3HEHHBIX 3a/1a4

YMeHHe packpblBaTh COJIEpKAaHUE OMOJIOTMUYECKUX TEPMHHOB M TIOHSATHMH: BHJI,
HOMYJISIUS, TEHO(POH, SBONIONHMSA, IBWXKYIIHE CUiIbl ((aKTOpPhI) HSBOIIOLNUH,
NpUCIOCOOJICHHOCTh OPTaHU3MOB, BUA000pa30BaHUE, JKOJOTHYECKHE (PAKTOPEI,
9KOCHCTEMA, MPOAYIICHThI, KOHCYMEHTBI, PEIYLICHTHI, I MUTAHUS, SKOJIOTHYECKas
nupamua, OuoreoleHos, ouocdepa

YMenue wuznarath OWOJOTHYECKUE Teopuu (dBoyOIMOHHAas Teopus Y. JlapBuHa,
CUHTCTHUYECKAs TECOPHS DBOJIIOIWH), 3aKOHBl M 3aKOHOMEPHOCTH (3apOibIIICBOTO
cxoacta K.M. bapa, uepenoBanus riIaBHBIX HarpaBlieHHH U myTeil 3Bosrormu A.H.
CeseprioBa, ydeHuss o Owocdepe B.M. BepHaackoro), ompenensTs TpaHUIBl HX
NPUMEHUMOCTH K KHBBIM CUCTEMaM

YMeHue BiageTb MeTOJaMM HAy4YHOTO IO03HaHWs B Ouonoruu (HabmofeHue U
ONMCAaHUE JKMBBIX CHCTEM, IPOLIECCOB U SBICHHUW; OpraHu3alus W IPOBEACHUE
OMOJIOTHYECKOT0 SKCIIEPUMEHTA, BBIABM)KEHHE TUIIOTE3bl; BBISBIEHUE 3aBUCHUMOCTH
MEXJIy HCCIEAYEMbIMH BEIMYMHAMH, OOBSCHEHHE TIOIYYEHHBIX pPE3yJbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX IOHATHH, TEOPUH U 3aKOHOB; YMEHUE JEJIaTh BBIBOJbI HA
OCHOBaHUU NOJTYYEHHBIX PE3YJIbTATOB)

YMeHne BBIIENATh CYIIECTBEHHBIC TMPU3HAKA CTPOSHHS OMOIOTMYECKHX OOBEKTOB:
BUJIOB, MONYJSAIMHA, MPOAYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OHOIrE€OI€HO30B H
HKOCHCTEM; OCOOEHHOCTH MPOLIECCOB HACIEACTBEHHON N3MEHUNBOCTH, €CTECTBEHHOTO
orbopa,  BHMI000pa3oBaHHs,  HPUCHOCOOJIEHHOCTH  OpPraHU3MOB,  JIEHCTBHS
DKOJIOTHYECKUX (PAKTOPOB HAa OpPraHM3MEI, MEPEHOCA BEIIECTB M TOTOKA DHEPTrUU B
HKOCHUCTEMAX, AHTPONOTEeHHBIX H3MEHEHMH B OSKOCHCTEMaX CBOEH MECTHOCTH,
KpyroBOpOTa BEUIECTB U OMOr€0OXMMUYECKUX LIUKIIOB B Onocdepe

YMeHnE MNPUMCHATL IIOJYUCHHBIC 3HAHUA I 00BSICHEHHS OHOJOTHYECKUX
NPOIIECCOB U SBICHHUM, [UIA MPUHATHA NPAKTHUECKUX PELICHUH B MOBCEIHEBHOM
JKU3HW B LeNsIX obOecrieyeHUs: OE30MaCHOCTH CBOEro 3/I0pOBbS U 3/10pPOBbS
OKPYKaIOIIUX JIFO/IeH, COOJIIOJIEHUsI HOPM TPaMOTHOTO MOBEICHHUS B OKpY’KaIOIIeH
MPUPOTHON cpele; TOHUMAaHWE HEOOXOJAMMOCTH WCIIONB30BaHUS  JTOCTHKCHUI
COBPEMEHHOM OMOJIOTHH ISl PAIlHOHAIIBHOTO MTPUPOIOIIOIB30BaAHUS

YMeHue pemarpb 31eMeHTapHble OMOJIOTHYECKHE 3aaul, COCTABIIATh CXEMbI IIepeHoca
BEIIECTB U SHEPTUU B dKocHcTeMax (e MUTaHus)

YMeHue BBINOJHATH Ja0OpaTOpHbIE M MpaKTHYeCKue paboThl, cOoOII0AaTh MpaBUiIa
pHu paboTe ¢ y4eOHBIM U 1ab0paTOPHBIM 000PYIOBaHUEM

YMeHne KpUTHYECKH OICHUBATh U HHTEPIPETUPOBATh HH(POPMAITUIO OHOJIIOTHIECKOTO
COACPpIKaHNA, BKIIOYAIOIIYIO IICCBAOHAYYHLIC 3HAHHA H3 Pa3JIMYHBIX HCTOYHHUKOB
(CMU, HAay4HO-TIOMYJISIPHBIE ~ MaTepHuabl); paccMaTpuBaTh TJI00aTbHBIC
HKOJIOTHYECKUE MPOOIEMBbl COBPEMEHHOCTH, ()OPMHUPOBATH IO OTHOIICHUIO K HHUM
COOCTBEHHYIO TIO3UITHIO
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YMeHne co3gaBaTh COOCTBEHHBIC INMHCHbMEHHBIE W YCTHBIE COOOIICHHS, 0000IIas
6I/IOJIOFI/I‘-I€CKYIO PIH(bOpMaI_II/IIO U3 HECKOJBKHMX MCTOYHHUKOB, FpaMOTHO HCITIOJIB30BAThH
MOHSATUHHBIN anmapat OHOJIOTHH




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

1

buonorusa xax HayKa

11

1.2

buonorus — Hayka o xuBoi mpupoxae. Ponp OGuosnornun B GOpMUpOBAHHM COBPEMEHHOU
Hay4YHOU KapTUHBI Mupa. CucremMa OMOJOTHIECKIX HAYK

MeTo/pI TO3HAHUS KUBOUM NMPUPOABI (HAOIOIEHUE, SKCIIEPUMEHT, OMMHUCAaHUE, U3MEPEHUE,
KJ1accuuKaIms, MOJEITMPOBAHNUE, CTATUCTHYECKAsT 00pabOTKa JaHHBIX )

2
2.1

JKuBBIe CHCTEMBI U BX OopraHu3anusa

Xussie cuctemsl (OrocucTEMBI) Kak MpeAMET n3ydeHus: ononoruu. CBOWCTBa OHOCHCTEM
U UX pa3zHooOpasue

2.2
3

3.1

3.2

3.3

3.4

VYpoBHM  opraHuzanuu ~ OMOCHCTEM:  MOJEKYJISIPHO-TEHETUYECKUH,  KIJIETOYHBIH,
OpraHU3MEHHBIH, MOMYISIIUOHHO-BUIOBOH, SKOCUCTEMHBIH, OnoCc(epHBIit

XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

XUMUYECKUH COCTaB KJIETKH. XUMHUECKHUE 3JIEMEHTBI: MAaKPO3JIEMEHTbI, MUKPOIJIEMEHTBHI.
Bona u munepanbHble BemiecTBa. MyHKIMM BOJBI U MUHEPAJIbHBIX BEILECTB B KIETKE.
ITonnep:kaHue 0CMOTHYECKOro OajlaHca

benku. CocraB u ctpoeHue 6enkoB. AMMHOKHMCIOTH — MOHOMEpHI OenkoB. Hesamennmblie
U 3aMEHHMMbIE€ aMUHOKHCIIOTbl. AMHUHOKUCIIOTHBIM COCTaB. YPOBHU CTPYKTYPbl OEIKOBOM
MOJIEKYJIbI (IepBUYHAsI, BTOPUYHAS, TPETHYHASI 1 YETBEPTHUHAS CTPYKTYpa). XUMUYECKHE
cBoiicTBa OesikoB. bronornueckue GyHKIM 6€IKOB.

®epMeHThl — Ounosornyeckue karanuzatopbl. CTpoeHue (epMeHTa: aKTHUBHBIM LIEHTD,
cyoctpatHas cneuupuyHoctb. Kodepmentsl. Buramunsl. OTiauuus (QepMEHTOB OT
HEOPTaHMYECKUX KaTaIu3aTOPOB

VYraeBoasl: MOHOCaXapu/bl (II0K03a, pubo3a u J1e30Kcupud03a), AucaxapHibl (caxaposa,
JIaKTO3a) W ToJucaxapuibl (Kpaxmai, INIMKOTEH, IeJUIi003a). buonornyeckue GyHKIUNA
YTJI€BOJIOB.

Jlununael: TpUrIMUEpUIbl, crepouabl, Gochomunuasl. ['uapopunbHO-TUAPODHOOHBIE
cBoiicTBa. bronornueckue ¢pynkuuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB U JIUIUI0B
KaK UCTOYHHKOB SHEPTHU

Hyxkneunoseie kucnotel: [JHK u PHK. Hykieotnabsl — MOHOMEpBI HYKJIEMHOBBIX KHCIJIOT.
Crpoenue u ¢pynkuun JJHK. Ctpoenue u ¢pynkuuu PHK. AT®: crpoenue u pyHkuuu

3.5

]_II/ITOJ'IOFI/ISI — HAayKa O KJICTKC. Knerounas TCOpH:L. Metoasl HU3YUCHUS KIICTOK

3.6

3.7

3.8

Knerka kak nenoctHas xwuBas cucrema. OO0Iue NpU3HaKU KJIETOK: 3aMKHYTas Hapy>KHas
MeMOpaHa, mosekyibl JIHK kak renerndeckuii anmnapar, cuctema cuHTe3a Oenka

Tunsl kIeTok: »syKapuoTHdeckas M MmpokapuoTuueckas. (OCOOEHHOCTH CTPOEHUs
npokapuoTHuyeckoi kieTku. Kierounas crenka Oakrepuil. CTpoeHHe 3yKapHOTHUYECKOU
KJ1eTKd. OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHON U TPUOHOM KIIETKH

IToBEepXHOCTHBIE CTPYKTYpBI KIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIMKC, MX (DYHKLUH.
[Tnazmatudeckass memOpana, €€ cBoiictBa W (QyHkmuu. [luTomnazma u e€ opraHOWIBI.
OnHOoMEeMOpaHHBIE OpPraHOWABI KJIETKH: SHpaoriazMmatudeckas ceth (OIIC), ammapar
lNonbmxu, nmu3ocomsl. [loyaBTOHOMHBIE OpraHOMIBI KJIETKH: MUTOXOHJPHH, IJIACTHUJIBI.
[IpoucxoxxaeHne MUTOXOHApUN M miacTul. Buasl mactua. HememOpaHHBIE OpraHOMIbI
KJIIETKH: pUOOCOMBI, KJIETOUHBINH HEHTP, PECHUYKH, KT'YTHUKU. DYHKIIMYA OPTaHOHUIOB KJIETKH.
Bxirouenus

3.9

Snpo — perynasaTopHbIil HeHTp KiIeTku. CTpoeHue sapa: siiepHas 000104Ka, Kapuoria3ma,
XPOMATHUH, AAPBIIKO. XPOMOCOMBI

3.10

TpaHCHIOPT BEIIECTB B KJIETKE

}KI/IBHGI[GHTCJ'II)HOCTI) KIICTKHU




4.1

4.2

OO6meH BemiecTB, WIM MeTa0OIM3M. AcCUMIIISAIMS  (TJIACTUYECKUH  OOMEH) |
TUCCUMIIISALMS  (PHEpreTUYeCKuid O0OMEH) — JBE CTOPOHBI €IWHOTO TIpoIecca
Merabosm3ma. Tumbl oOMeHa BemecTB: aBTOTPO(HBIM W TerepoTpodHbId. Poib
(hepMeHTOB B 0OMEHE BEIIECTB U MIPEBPAIICHHH SHEPTUHU B KICTKE

@orocunte3. CperoBas u TeMHOBas (a3el (orocuHTe3a. Peakiuu QorocuHTEe3A.
D¢ddextuBHocth (hoTocuHTe3a. 3HaueHue (HOTOCHHTE3a AJs KU3HU Ha 3emie. BiusHue
yCcIOBUH cpeasl Ha (DOTOCHMHTE3 M CIOCOOBI MOBBIMIEHUS €ro MPOIYKTUBHOCTU Y
KYJIbTYPHBIX PACTCHHIA.

XeMocHHTE3. XEeMOCHHTE3UPYIOIIHEe OaKTepuu. 3HAYCHHE XEMOCHHTE3a JUIsl KU3HU Ha
3emiie

4.3

4.4

4.5

5.1

5.2

DOHepreTnyeckuii 0oOMeH B  KJeTKe. PaciieruieHne  BEIIeCTB,  BBIACICHHE U
AKKYMYJIMPDOBAaHHE DJHEPTHHM B KJIETKE. OJTambl JHEPreTHUECKOTO OOMeHa. [ mkonus.
bpoxenne u ero Buabl. KuCIOpomHOE OKHUCIIEHHE, WJIM KJIETOYHOE JIbIXaHHeE.
O PEeKTUBHOCTD IHEPTETHIECKOTO OOMEHA

Peaknun marpuunHoro cuHTte3a. I'enermueckas wuHpopmanus u JIHK. Peammzarnus
TeHEeTHYECKOW nH(OpMaIiK B KIIeTKe. | eHeTH4ecKnuii KO U ero CBOMCTBA. TpaHCKpHITIUS
— matpuunblid cuaTe3 PHK. Tpancnsus — 6nocunTtes 6enka. KogupoBanne aMUHOKHCIIOT.
Poins pubocom B 6uocuHTe3e Oenka

Hexnerounsie ¢popmbl sxu3Hn — BUpYChL. Mctopust otkpeitus Bupycos (/.M. IBaHOBCKUIA).
OcoOeHHOCTH CTpOEHUs U IKH3HEAeATeIbHOCTH BUpYycoB. bakrepuodaru. bonesnu
pacTeHMii, *UBOTHBIX U 4YEJIOBEKa, BbI3bIBacMble BHpycaMu. Bupyc ummyHopepuiura
yenoBeka (BUY) — Bo3oyaurens CIIM/la. Ilpodunaktuka pacnpocTpaHeHHs] BUPYCHBIX
3a00JIeBaHU

Pa3sMHOkKEeHME 1 HHAMBUYAIbHOE PA3BUTHE OPraHU3MOB

Knerounslii 1uKki, WM KU3HEHHBIM LUk kiaetku. WHrepdaza u murtos. Ilpomeccsl,
npoTekaromue B uHTepdaze. Perumkanms — peakums wmarpuyHoro cuHTe3a JIHK.
Crpoenue xpoMocoM. XpOMOCOMHBIA HA0Op — KapuOTHUT. JIUTUIOWIHBIN U TaruION IHBINA
XpPOMOCOMHBIE HaOopbl. Xpomatuzbl. LluTonoruyeckre OCHOBBI pPa3sMHOXKEHUS U
VHJIMBHUIYaJIbBHOTO Pa3BUTHUSI OPTaHNU3MOB.

Henenne xierkn — wmuro3. Craaum murtosa. [Ipomecchl, mpoucxonsiiue Ha pPasHbIX
CTaJuIX MUTO3a. BHOJIOrnYecKnii CMBICT MUTO3a

@opmbl  pa3MHOXKEHMSI OpraHu3MoB: Oecrosioe U mosioBoe. Buapl  Oecnonoro
pasMHOXEHHUs:  JeJeHHe  HaJBOe, I[OYKOBaHME OJHO- W  MHOTOKJETOYHBIX,
criopooOpa3oBaHMe, BETEeTaTUBHOE pa3MHOXeHHe. LCKyccTBEHHOE KIOHMPOBaHHE
OpPTraHU3MOB, €r0 3HaUEHHE JUIs CeNIEKLIUU

5.3

5.4

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECIOIOrO.
Meiio3. Cragun wmeio3a. I[lpomeccsl, mpoucxonsme Ha cragusx meiosza. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonaornyecknii cMbICa M 3HaYEHUE MEN03a

I'ameTorenes — mporecc 00pa3oBaHMsI MMOJIOBBIX KIETOK Y KUBOTHBIX. [10JIOBBIE JKeJe3HI:
CeMEHHHKH W suuHukd. OOpa3oBaHHEe U pPa3BUTHUE TOJIOBBIX KIETOK — TraMmeT
(cmepmaro3ouj, SUIEKIETKA) — crepmartoreHe3 u ooreHe3. OCOOEHHOCTH CTPOEHUS
STMIIEKJIETOK U criepMaTo3ouoB. OmnogorBopenue. [laprenorenes

5.5

NunuBuayanbHoe pa3BuTHE (OHTOTEHE3). OMOpHOHANbHOE pa3BUTHE (IMOPHOTEHE3).
Oransl SMOPUOHATBHOTO PA3BUTHS Y TO3BOHOYHBIX KUBOTHBIX: APOOJIEHHE, TacTPyIALUs,
opranorenes. lloctamOpuoHanbHOE pa3BUTHE. THUMBI MOCTIMOPHOHAIBHOTO PA3BUTHSL:
npsiMoe, HempsiMoe (TMUMHOYHOE). BnusitHue cpeapl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI,
CIOCOOHBIE BBI3BIBATh BPOXKAEHHBIE YPOACTBA.

Poct u pa3Butue pacteHnii. OHTOr€He3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHU, CTaauu
pa3BuTHsS

HaCJIe[[CTBGHHOCTI: U USMCHYUBOCTb OPTaHHU3MOB

6.1

IIpeamer m 3agaum reHeTukd. Mcropus pasBuTus TeHETHKU. Bkiuag pocCHHMCKUX U
3apyO€KHBIX YUEHBIX B PA3BUTHE T€HETHKH. MeTollbl T€HeTHKH (rMOpUI0I0rHYECcKHil,




LUTOTEHETUYECKHUM, MOJEKYISIpHO-TeHeTH4ecKuil). OCHOBHbIE T'€HETHYECKHUE MOHSATHS.
['eHeTnyeckasi CHMBOJIMKA, UCTIOJIb3yEMast B CXEMaX CKPELIMBAHUM

6.2

3aKOHOMEPHOCTH  HACIEJOBaHUS  NPHU3HAKOB, YyCTaHOBIeHHble [. Menugenem.
MOHOTHOPHIHOE CKpEIIMBaHHWE. 3aKOH €JIMHOOOpa3usi TMOPHUIOB IEPBOTO IOKOJICHUS.
[TpaBmwiio HOMUHUPOBaHUS. 3aKOH PACHICIICHHS MPU3HAKOB. [ MIOTE3a YMCTOTHI TaMer.
[ToyiHOE M HEIOJIHOE IOMHUHHPOBAHHE.

JluruOpugHoe  CKpelmMBaHHWE. 3aKOH  HE3aBHCHMOTO  HACIENIOBaHUS  IPHU3HAKOB.
[{uToreHeTHYEeCKME  OCHOBBI ~ JUTHOPUIAHOTO  CKpEIIMBaHHUSA.  AHAIM3UPYOIICEe
CKpemuBaHue. lcmonap30BaHUE AaHATU3UPYIOMIETO CKPEIIMBAHUS Ui  OMpEICIICHUs
FeHOTHIIa 0COOHU

6.3

6.4

CueruieHHOe HacienoBaHue Tpu3HakoB. PaGora T. Moprana 1o CIEIUICHHOMY
HacJeOBaHUIO TEeHOB. HapylieHue clemieHuss TeHOB B PE3yJbTaTe KPOCCHUHIOBEpA.
XpOMOCOMHasI TEOPHS HACIIEICTBEHHOCTH. | eHETHYECKHEe KapThI.

['enetnka nona. XpoMOCOMHOE OIpeeeHre Mmoia. AyTOCOMBI U TOJIOBBIE XPOMOCOMBI.
I'omorameTHBIC ¥ TeTepOTaMETHBIC OpraHu3Mbl. HacienoBanue npru3HakoB, CHETIIICHHBIX C
IIOJIOM

N3meHunBOCTb. BUibl M”3MEHYMBOCTU: HEHACIIEICTBEHHAS U HAcJIeACTBEHHAas. Poib cpensl
B HEHACJIEACTBEHHON U3MEHYHUBOCTH. XapakTepucTruKa MOIU(PUKAITMOHHOM
M3MEHUYMBOCTH. Bapuannonusiii psg 1 BapualnoHnHas kpusas. Hopma peakuuu npusHaka.
KonnuecTBeHHblE W KayecTBEHHbIE NPU3HAKM M MX HopMa peakuuu. CBoiicTBa
MOJU(UKATOHHON U3MEHYMBOCTH

6.5

HacnencrBennas, uin reHOTHIIMYECKas, N3MEHYNBOCTb. KoMOMHATUBHAS M3MEHYHUBOCTD.
Meiio3 U TOJIOBOW TPOIECC — OCHOBAa KOMOWHATHBHON HM3MEHYHMBOCTH. MyTalMOHHAS
M3MEHUYUBOCTh. Knaccudukaius MyTanuii: reHHble XpOMOCOMHBIE, TeHOMHBIE. YacToTa 1
NpUYUHBL  MyTanui. MyrtareHHbie  (QakToppl. 3aKOH TOMOJIOTHUYECKUX pSAIOB B
HaclneacTBeHHo# n3MeHnunBoctyu H.M. BaBuioBa

6.6

7.1

7.2

I'enetnka uenoBeka. Kapuorum uyenoBeka. OCHOBHBIE METO/bI T€HETHKHU 4YEJIOBEKa:
TeHEATOTUYECKUN, OJM3HEIOBBIM, ITUTOTCHETHUYECKUI, OMOXMMHYECKUN, MOJEKYISPHO-
reHeTudyeckuid. COBpeMEHHOE ONpe/IelIeHUEe TeHOTHUIIA: MOJTHOTEHOMHOE CEKBEHUPOBAHUE,
FEHOTUIIMpOBaHWEe, B TOM uwucie ¢ nomomblo [IIIP-ananus3a. HacnenctBeHHbie
3a0oneBaHus  YeloOBeKa: TEeHHble  0oje3Hu, OOJe3HH €  HACJEICTBEHHOM
MPEAPACIIONOKEHHOCTBI0, XPOMOCOMHBIE OoJie3HH. (CoMaThyeckue | TEeHEpaTHBHBIC
mytanud. [IpuHIHUIB 310pOBOTO 00pa3a KU3HU, TUATHOCTHKH, TPOMUIAKTHKN U JICUCHUS
TEHETUYECKUX  OoJie3He. MenuKo-TeHeTUYeCKOe  KOHCYJIbTUPOBAHHE. 3HAauYCHUE
MEIWIIMHCKOW TeHETUKH B MPEAOTBPAIICHUU M JICUYCHUH TEHETUYECKUX 3a00JIeBaHMIA
YyeJoBeKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

Cenexkuus Kak HayKa M MPOLECC. 3apOKICHUE CENEKIMU U JToMecThkanusa. Yuenne H.U.
BapuiioBa o 1eHTpax MPOUCXOXKICHHUSI B MHOT000pa3us KyJIbTypHBIX pacTeHui. L[eHTpbl
IMPOUCXOKACHUA JOMAIIHUX XHUBOTHBIX. COpT , IopoJa, mTaMm

CoBpeMeHHbIE METOJbI CEeJIEKIMU. MacCOBbI M MHAWBUIYAIBHBIH OTOOPHI B CENEKIIUU
pacTeHMid M KMBOTHBIX. OIlEHKa OJKcTepbepa. bIM3KOPOACTBEHHOE CKpEIIMBaHUE —
uHOpuauHT. Yucras nunus. CKpelBaHUe YHUCTHIX JTUHHMHA. ['eTeposuc, win rubpuaHas
cuna. HepoactBennoe ckpemniuBanue — ayrOpuaunr. OtmanéHHas rudOpuauzanus u eé
YCIICXHU. I/ICKyCCTBeHHBIfI MYTArcHe3 U NMOJTYUCHUC MMOJHUIITIONI0B. HOCTI/DKGHI/ISI CCIICKIIUU
PacTeHHH, )KUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buoTtexHonorus Kak oOTpacib NPOU3BOJACTBA. ['€HHAs HMHKEHEpHUsA. OTalbl CO3IAHUS
pexombunanTHOU JIHK u TpancreHHsix oprann3moB. Kierounas nmxenepus. Knerounsie
KYJbTYpHI. MHuUKpOKIIOHATIBHOE pa3MHOKEHHE pacTeHuH. KnonupoBanue
BBICOKOIIPOJYKTUBHBIX ~ CEJIbCKOXO3SMCTBEHHBIX  OpPraHM3MOB.  OKOJIOTMYECKHE U
studeckue mpobaemel. MO — reneTnueckn MOIU(DUIIMPOBAHHBIE OPTaHU3MBI




11 KJIACC

Kon
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IIpoBepsieMblii 31€eMEHT COEPKAHUSA
DBOJIOLMOHHAS OUOIOTUS

DBOJIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CunerenbctBa sBononuu. [laneoHTonmorndeckue: MOCIENOBATENbHOCTD IOSBICHUS
BHUJIOB B IaJICOHTOJIOTMYECKON JICTOMUCH, Mepexoanbie (opmbl. buoreorpadudeckue:
CXOACTBO M paziunuue ¢ayH u (JIop MaTEpPUKOB U OCTPOBOB. OMOPUOIOTHMYECKHUE:
CXO0ACTBA W pas3inyud 3M6pI/IOHOB Pa3sHbIX BHUJA0OB ITIO3BOHOYHBIX. CpaBHI/ITeJIbHO-
aHATOMUYECKHE: TOMOJIOTHMYHbIC, AHAJIOTUYHbIC, PYIAUMEHTApHbIE OPraHbl, aTaBU3MBI.
MonekynsipHO-OMOXUMHUYECKUE: CXOJICTBO MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX
MeTaboIMUeCKUX MyTell y BCeX OpraHu3MOB

1.2

13

14

OBomonuonHass Teopus Y. JlapBuna. [Ipennocbulku BO3HUKHOBEHHUS JIapBHHH3MA.
JIBIDKyIIe CWIIBI IBOJIOUMHU BHIOB 1o JlapBUHY (M30BITOYHOE pa3MHOKEHHE MpU
OTPaHUYECHHOCTH PECYPCOB, HEONpeAeIEHHAsT K3MEHYMBOCTh, 0Oph0a 3a CyIIeCTBOBAaHUE,
€CTECTBEHHBIN 0TOOD)

Cunrernueckas Teopust 3Boironuu (CTD) u ocHOBHBIE €€ MOJI0KEeHUs. MUKPOIBOIIOLIHSL.
[Tonynsmus Kak eIMHUIIA BUAA U SBOJIIOLUN

JBwxyne cuibl ((akTopsl) 3BOJIONMH BHIOB B Ipupoze. MyTalMOHHBIA TMpoIecce u
KOMOMHATHBHAs M3MEHYMBOCTb. [lomynsnmoHHble BOJIHBI U Apei¢ reHoB. M3omsauus u
murpanus. EcrecTBeHHBII 0TOOp — HampaBmsoumidi  (aktop 3BOMOIUH. DOPMBI
€CTECTBEHHOI'0 0TOOpA.

[TprucnocoOaeHHOCTh OPraHU3MOB KakK pe3yabTatr 3Bosonud. [IpuMeps! npucrnocodaeHnii
y OpraHu3MoB. ApoMopd03bl U HIHM0AAANITAIUH.

Bun u Bunoo6pasosanue. Kpurepum Buna. OcHOBHbIE (OpPMBI BHI000pPa30BAHUS:
reorpauuecKkoe, IKOJIOrHIECKOe

1.5

2.1

2.2

2.3

MaxposBomrorusi. GopMbl IBONMONHK: (DUTETHYECKAs, JUBEPreHTHAs, KOHBEPreHTHas,
napajuienpHas. HeoOpatuMocTh 3BOTIOIUMHI

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHBIE IIPENCTABIICHUS O 3apOKICHHUM KU3HHA. HayuHble TMIOTE3bl BOZHUKHOBEHUS
KM3HM Ha  3emse:  a0OMOreHe3 M NAHCHEPMHA.  XUMHUYECKas  3BOJIOLMAL.
DKClepUMEHTAIbHOE MOATBEPKACHUE XUMHUYECKOM »HBojouuu. HauvanbHble ATansl
ouosornyeckoil sBomonuu. I'mnoreza PHK-mupa. IlepBble KIETKM M MX 3BOJIOLHMA.
@opMHUpPOBaHNE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB

Pa3Butue >xu3Hu Ha 3emsie mo dpam U nepuojgaMm. Karapxel. Apxelickas u
npotepo3oiickas 3pbl. [laneo3oiickas spa U €€ Mmepuoabl: KEMOPHUICKUHN, OpJOBUKCKHUH,
CUJIIypUHCKHM, IEBOHCKMM, KAMEHHOYIOJBHBIM, IEepMCKUi. Me3o30lickas 3pa u €€
IIEPUOJIBI: TPHACOBBIN, FOPCKUH, MEJIOBOM.

KaitHo3oiickasgs spa U €€ mnepuoapl: MNaJCOre€HOBBIM, HEOr€HOBBIA, AHTPOIOIEHOBBIM.
XapakTepucTuKa KiuMaTa M TEO0JOTMYECKHX mIpoueccoB. OCHOBHBIE 3Tambl JBOIKOLUN
PaCTHTENHHOTO U KUBOTHOTO MUpa. ApoMop(ho3bl y pacTeHU U KUBOTHBIX. [losiBieHue,
pacUBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB

Cucrema OpraHMYecKOro MUpa Kak OoTpakeHue 3BOJIoIMUA. OCHOBHBIE CUCTEMATUYECKUE
TPYIIIBI OPraHU3MOB

2.4

OBomronusl  4eloBeKa. AHTPOIIOJIOTHA Kak Hayka. Pa3BuTue npencraBieHuil o
MIPOUCXOXKACHUU dYelloBeKa. MeTonbl M3ydeHHus aHTpororeHe3a. CXOACTBa M pa3iUyus
YeNoBeKa U JKUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHHIE YEIOBEKA.

JBwxymue cuiabl  (dakTopbl) aHTpororeHeza. HacnencTBeHHas W3MEHUMBOCTH U
ecTecTBeHHbI 0TOOp. OOmIecTBeHHBIH 00pa3 KU3HHM, HW3TOTOBJICHHUE OPYAWH TpyAa,
MBIIIICHHUE, PEYb

2.5

OcCHOBHBIE CTaIUM M BETBU DBOJIOLUM YEJIOBEKA: aBCTPAJIONHUTEKH, YEIOBEK yMEIbIi,
UYenosek npsmoxopsimui, YemoBek HeaHnepralbckui, YenoBek paszymubiil. Haxoaxu




HCKOMAeMbIX OCTAHKOB, BpEeMsl CYILIECTBOBAaHMS, OOJACTh PACHPOCTPAHEHHUA, OO0BEM
TOJIOBHOTO MO3ra, 00pa3 >KU3HHU, OpYAUs

2.6

Uenoseueckue pacbl. OCHOBHbIE OOJIBIIIME pachl: €BpONeouIHas (eBpa3uiickas), HErpo-
aBcTpajoujHas (dKBaTOpHalibHasl), MOHIOJIOMAHAA (a3uaTcKo-aMepuKaHcKas). YepTsl
MPUCIIOCOOJICHHOCTH TPEICTABUTENEH YeNOBEUECKUX pac K YCIOBHSM CYIIECTBOBAHUS.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma

OpraHusMbl 1 OKpyXKarolias cpea

3.1

3.2

Okosoruss Kak Hayka. 3aJaud M pa3fenabl SKOJIOTMU. MeTolbl 3KOJIOIMYECKHX
UCCIIEIOBaHUM. DKOJIOrndeckoe MUpoBo33peHue. Cpenbl 0OUTaHUs OpPraHU3MOB: BOJHAs,
Ha3eMHO-BO3/1yllIHasl, IOYBEHHAsl, BHYTPUOPraHU3MEHHas

Okonorudeckre Qakropsl. Kiaccupukamusi 3KOIOTHYECKHX (PAKTOPOB: aOMOTHYECKHE,
OMOTHYECKHUE U aHTPOIIOTeHHBIE. JleliCTBUE SKOIOTUYECKHX (haKTOPOB HA OPTaHU3MBbI

3.3

AbuoTtnueckue  (GakTopbl:  CBET, TeMIepaTypa, BIAKHOCTb.  DOTONEPHOAU3M.
[TpucniocobneHns OpraHu3MOB K JEHCTBHIO a0MOTHUYECKHX (hakTopoB. buomormueckue
PUTMBI

3.4

3.5

4.2

buotnueckne Qaktopel. Buuel OMOTHYECKHX  B3aMMOACHCTBMIA:  KOHKYPEHIIMS,
XUIIHUYECTBO, Mapa3uTu3M, MYTYaJu3M, KOMMEHCAJIU3M (HaxJIeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAIM3M, HeUTpanu3M. 3HaueHUE OMOTUYECKUX B3aMMOCHCTBHIA
JUISL CYIIIECTBOBAHUS OPTAaHU3MOB B IMIPUPOIHBIX COOOIIECTBAX

DKOJIOTUYECKHE XapaKTepUCTUKU monyasaund. OCHOBHbBIE TII0Ka3aTeau MOMYJSALUU:
YHUCJIEHHOCTb, IIJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, IPUPOCT, MUrpanusd. JIuHamuka
YUCJICHHOCTH ITONYJISALMU U €€ peryisnus

Coo011ecTBa 1 DKOJIOTHYECKUE CUCTEMBI

CoobmiectBo  opraHu3smMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHIOBaf,
IIPOCTPAHCTBEHHAs, Tpopuueckas (nmuuiesasi). Buab-nomuHantsl. CBs3u B OMOLIEHO3€

Dkosorudeckre cucreMbl (9kocuctembl). [loHATHe 00 sKocucTeMe M OHMOreoleHO3€.
@DyHKIIMOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLIEHThI, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopot BelecTB U MOTOK SHEPTUU B IKOCUCTEME. Tpoduueckue (MUIleBbIe) YPOBHU
skocuctembl. Ilumessle nenu u cetu. OCHOBHBIE MOKa3aTeNNd 3KOCHCTEMBI: OMoMacca,
MPOIYKIMS. DKOJIOTHYECKNE TUPAMUIBL: TPOTYKIIUH, YNCIEHHOCTH, Onomacchl. CBolicTBa
HKOCHUCTEM: YCTOMUMBOCTB, CaMOperyisiius, pazsute. Cykuneccus

4.3

4.4

4.5

[Ipupoanbie 3KOCHUCTEMBI. JKOCHUCTEMBI 03Ep MU pPEK. DKOCHUCTEMa XBOHHOIO WM
[IMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE YKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOodKkocucTeMbl. buonoruueckoe u
XO03SICTBEHHOE 3HAUCHHE arpPOIKOCHCTEM U YPOOIKOCHUCTEM.

buopasnoobOpasue kak ¢akTop ycToWdmBOCTU 3KocucTeM. CoxpaHeHHue OHMOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie

VYyenne B.M. Bepnanckoro o 6mocdepe. I'panuiipl, cocraB M CTpyKTypa Ouocdepsl.
XKusoe BemectBo u ero ¢yHkuuu. OcoOeHHOCTH Ouocdepsl Kak TiI00anbHON
sKocucTeMbl. JlMHaMHueckoe paBHOBecue M oOpaTHas cBsi3b B Ouocdepe. KpyroBopotst
BEIIECTB M OMOT€OXMMHUYECKHE IUKIBI 3JEMEHTOB (Yrjepona, a3oTa). 30HAIbHOCTb
ouocdeppl. OCHOBHBIE OMOMBI CYIITH

UenoseuecTBo B Onochepe 3emiin. AHTpororeHHbIe n3MeHeHus B Onocdepe. ['modanbHbIe
HKOJIOTUYECKUE TTPOOITEMBI.

OcHOBa pPAalMOHATIBHOTO YIPABICHHUS TPUPOAHBIMH pECypcaMd W WX HCIIOJIb30BaHHE.
JlocTuxkeHust OMOJIOTUU M OXpaHa MPUPOIBI




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

*buonorwus, 11 kmacc/ [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue /Ilox pen. [laceunnka
B.B., Axunonepnoe o6mectBo «M3narensctBo «lIpocBemennes

*buomnorus, 10 knacc/ [laceunnk B.B., Kamenckuit A.A., PyoroB A.M. u np.; Ilox penakuueit
[Taceunuka B.B. Axuunonepnoe obmiectBo «M3narensctBo «lIpocsenienne»

METOAUYECKHUE MATEPUAJIbI IJI51 YYUTEJIA

Bubauoreka IIOK https://m.edsoo.ru

HHTepakTHBHBIC BUPTYyaIbHbIE 1a00paTOpHbIC U MpaKkTU4YecKue padboTsl (edsoo.ru

3. VHTrepakTHBHBIC METOIMYCCKHE MaTEPHAIIBI TSI METOAMICCKOMN MOJICPKKHA 00pa30BaTeIIbHBIX
opraam3anuii (edsoo.ru)

4. MeroauyecKkue PEKOMEH/IAINH 110 OPraHU3alMy U MPOBEICHUIO OHOIIOTMYECKOT0 IKCIIEPUMEHTa Ha
ypokax o6uonoruu (edsoo.ru)

5. Meroandeckue peKOMEHIAINH 110 OPTaHU3aLUH U MPOBEACHHIO OMOJIOTHYECKOr0 KCIICPUMEHTA Ha
YpOKax OHOJIOTHH

N

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCblI CETU UHTEPHET
e bubauoreka I{OK https://m.edsoo.ru

1. ITpoext «Bcst 6uonorusi» http://www.ebio.ru/index-1.html

2. buonorus. DnekTpoHHbIN yueOHuK http://biologylib.ru/catalog/

3. buonorus. Cceutku Ha caiTel o Ouosioruu http://biologylib.ru/catalog/

4. BuptyanbeHas o0pa3oBarenbHas tabopatopus http://www.virtulab.net

5. UnTtepuer ypok https://interneturok.ru/

6. 5 uny Ha ypok 6uosioruu http://bio.1september.ru/urok/

7. CoBpeMeHHbIe ypoku Ouostoruu http://biology-online.ru/

8. MudopmarmonHo-cripaBouHbIi pecypc o 6uosnoruu http://www.cellbiol.ru/

9. bruosiornueckuii ciroBaph OH-JIalH http://www.bioword.narod.ru/

10. [IpeBHue nckonaemsle xkuBoTHBIE http://biodat.ru/

11. buonoruyeckuii katanor http://www.ancientbeasts.ru/

12. 3oonorus mis yuurens http://www .5zaklepok.ru/
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