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HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke TpoOrpaMMbl MO OHUOJIOTHH TEOPETUYECKYI0 OCHOBY JUISI
onpeeNieHusT MOAXOJ0B K (OPMHUPOBAHUIO COJEpKaHUA yueOHOro mpeaMera
«buonorus» cocraBuiau: KoHHentyainbHele nonoxenuss DIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  IIeNieH, COJEp)KaHUs, pe3ylbTaToB OO0y4YeHus u
TpeOOBaHUI K YPOBHIO MOJATOTOBKH BBIITYCKHHUKOB, TIOJIOKEHUSI 00 OOIIMX LEIIX U
MPUHITUIIAX, XapaKTEPHU3YIOMUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro
oOmero o6OpazoBanus B Poccuiickoit ®Denepanuu, a Takxke TMOJOKEHUI O
criendrke OMOOTHH, €€ 3HAUYSHUH B TTO3HAHWUU KHUBOU MIPUPOIBI U 00CCTICUCHUH
CYIIIECTBOBaHUS 4eloBedeckoro oodmiecTBa. COrjlacHO Ha3BAaHHBIM TOJOKEHUSIM,
omnpe/iereHbl OCHOBHBIE (YHKIIMH MPOTPAMMBbI 110 OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruu nAaéT MpencTaBleHUE O LesX, 00 oOmein
CTparerud OOYyYEeHHs, BOCIHTAHUS M PAa3BUTHS OOydYaIOIIMXCA CpEeACTBAMU
yuebHoro mpeamera «buonorusi», ompenenser o0sA3aTeNbHOE MPEIMETHOE
colepKaHUE, €ro CTPYKTypy, pacopeneieHue 1o pa3fenaM U Temawm,
PEKOMEHIYEMYIO TMOCIIE0BATEIbHOCTh U3YUYEHHUs] y4eOHOr0 MaTepuaia ¢ y4&ToM
MEXIPEAMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JIOTUKH 00pa30BaTEIHHOTO
poI1iecca, BO3PACTHBIX OCOOEHHOCTEW 00y4aromuXcsl.

B nporpamme 1o OHONOTMM TakXe€ YYMTBHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM M TPEIMETHBIM pe3yJbTaTaM
oOydueHuss B (OpMUpPOBAHMHM OCHOBHBIX BHJOB Y4E€OHO-TIO3HABATEIHHOU
JeSTeNIbHOCTH/y4eOHbIX JCHCTBUI OOY4YalOIUXCS IO OCBOCHUIO COJEPIKaHUS
OMOoJIOTHYECKOro 00pa30BaHMS.

B nporpamme no 6uonioruu (10—11 knaccel, 6a30Bblii YPOBEHB) peain30BaH
MPUHIUIT TPEEMCTBEHHOCTH B M3YyUYCHMM OHWOJIOTHH, Onarojaps d4emMy B HeH
MPOCMATPUBAECTCSl HANPABICHHOCTh HA Pa3BUTHUE 3HAHWM, CBS3aHHBIX C
(GbOpMHpPOBaHMEM  E€CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHUS, [IEHHOCTHBIX
OpHUEHTAINI JTUYHOCTH, SKOJIOTHUYECKOTO MBIIUICHHUS, TPEICTABICHUI O 3I0POBOM
oOpase XM3HU U OEpeKHBIM OTHOIIEHHWEM K OKPY)KaIOIIeH MPHUPOIHON cpene.
[ToaToMy Hapsiny ¢ u3ydeHHEeM OOIIEOMOIOTMUECKUX TEOPHid, a TakKe 3HaHHM O
CTPOCHUH XKUBBIX CUCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOLECCOB B MporpaMmMme 1no OUOJIOTHH yNEeJIE€HO BHUMAHUE HCIIOJIb30BAHUIO
MOJTyYEHHBIX 3HAHUU B TIOBCEIHEBHOMW JKU3HM I PEUICHUS MPUKIIATHBIX 33]a4, B
TOM 4HcJe: MPO(UIAKTUKH HACIEACTBEHHBIX 3a00JIeBaHMI 4YeIOBEKa, MEIHKO-
TeHETUYECKOTO KOHCYJTBTUPOBAHHUS, 000CHOBaHHUS HKOJIOTUYECKH
1enecooOpa3Horo TMOBEIEHUS B OKpYyXKarolled MNpupogHOW cpele, aHamu3a
BJIMSIHUSL XO3SCTBEHHOM NEATENHHOCTH YETIOBEKa Ha COCTOSTHHE MPHUPOJHBIX U
MCKYCCTBEHHBIX 9KOCHCTEM. Y CHJICHHE BHUMAHUS K MPUKJIAAHON HAMPABICHHOCTH
yuebHoro mpenMera «buonorus» mpoauKTOBaHO HEOOXOIMMOCTHIO OOECTICUeHUs



YCIOBUH IIJISl pEIICHUs] OAHOM M3 aKTyallbHBIX 3374 IIKOJIBHOTO OHOJIOrMYeCKOro
oOpazoBaHMs, KOTOpas mpeanonaraet (GopMupoBaHue y  0OydaromUxcs
CIOCOOHOCTH aJaNTUPOBATHCS K M3MEHEHHSIM JAWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHE cpeaHero o0miero 00pa3oOBaHUsS 3aHUMAET BAXKHOE
Mecto. OHa obOecreunBaeT (GOpPMUPOBAHHE y OOYYAIOIIMXCS TMPEICTABICHUNA O
Hay4YHOW KapTHHE MHpA, paclIupseT U 0000IIAeT 3HAHUS O KUBOW HPHUPOJE, €€
OTJIMYHUTEIBHBIX TMPU3HAKaX — YPOBHEBOW OPTaHM3AIMHM W DIBOJIOIUH, CO3MaéT
yCIOBUSL  JJiA: TO3HAHWSA 3aKOHOB  JKMBOM  MpUPOIbl,  (opmMupoBaHuUs
(GyHKIMOHATBLHON TPaMOTHOCTH, HAaBBIKOB 30pOBOr0 U 0Oe3omacHoro oobpasa
KU3HU, SKOJIOTUIECKOTO MBIIIICHUS, [ICHHOCTHOTO OTHOIICHUSI K KUBOU MPUPOJIC
U YEJIOBEKY.

Bonbiioe 3naueHre OUOIOTHSI IMEET TAKXKE ISl PEIICHUS] BOCITUTATEIbHBIX U
pa3BUBAIOIIMX  3a/lad  CpeIHero  o0mero oOpa3oBaHMs,  COIMATIU3AINH
oOyuatoutuxcsi. I3yuenue 6uonorun oOecreurnBaeT yCJIOBHS JUisl (pOpMUpOBaHUS
WHTEJUICKTYaJIbHBIX, KOMMYHHMKAIIMOHHBIX ¥ HWH()OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpPHI, CIIOCOOCTBYET HMHTETPAMU OMOJOTUYECKUX 3HAHHUM C
MPEACTABICHUSIMU U3 JPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKH, XUMUU
u reorpaduu. Ha3BaHHbBIE MONOXEHUS O TMpEIHA3HAYEHUU Y4YEOHOTrO MpeaMeTa
«buonorusi» CcocTaBWIM OCHOBY JJIS OIpPEACICHHUs TOAXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHIO €ro COJAEpKaHMsI, TMPEACTABICHHOTO B IMPOrpaMMe IO
OMOJIOTUH.

Otb60p conepxkanus yueOHoOro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TMO3UIHNA KYJIbTypOCOOOPA3HOTO TMOAX0Ja, B COOTBETCTBHU C
KOTOpPBIM OOydaromuecs AOHKHBI OCBOUTH 3HAHUS U YMEHHS, 3HAYUMbIC IS
dbopmupoBaHus OO0IIEH KYJIbTYphl, ONPEACISIIONINE aeKBAaTHOE ITOBEICHHUE
YeJIoBeKa B OKPYXKAIoIIell MPUPOJHOU cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U TPAKTHUECKON nesaTenbHOCcTH. Ocoboe MeCcTo B ATOM cHUCTeME 3HAHMM
3aHUMAIOT AJIEMEHTHI COJIEPKaHUS, KOTOPbIE CIY>KaT OCHOBOU 17151 (pOpMUpPOBaHUS
NpPEJCTaBICHU O COBPEMEHHOW €CTeCTBEHHO-HAYyYHOM KapTHUHE MHpa U
[IEHHOCTHBIX ~ OpPHUEHTAlMSIX  JIMYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJIOTUYECKOTO 00pa30BaHUs.

CTpyKTypHpOBaHHE COJepKaHUsI Y4eOHOro MaTepuaja B MPOTpaMMe IO
OMOJIOTUM OCYIIECTBJIICHO C Yy4€TOM NPUOPUTETHOTO 3HAYEHHUS 3HAHUU 00
OTJIMYUTEIHHBIX OCOOEHHOCTSIX JKUBOU MPUPOJIBI, O €€ YPOBHEBOI OpraHU3alluu 1
HBOJIIOIMH. B COOTBETCTBUYU € 3TUM B CTPYKType yueOHOTO mpenmera «bromorus»
BBIJIETICHBI CIEYIONINE coAepxkaTeNnbHble TuHuu: «buonorus kak Hayka. Metozbl
Hay4yHOTO To3HaHUs», «Kierka kak Ouosiormueckas cucremay, «OpraHusm Kak



Ounonorudeckas cucremay, «CucremMa M MHOrooOpa3ue OpraHu4ecKOro MHUpPay,
«DBOJIOLHUS )KUBOM MPUPOIBIY, «IKOCUCTEMBI U MIPUCYIIHE UM 3aKOHOMEPHOCTU.

[lenp m3yuenust yueOHoro mnpenmera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJicHUE  OOy4YaloIIMMHUCA  3HAHUSAMU O  CTPYKTYPHO-(PYHKIIMOHATBHOU
OpraHM3alii KUBBIX CHUCTEM pa3HOTO paHra U MNPUOOpPETeHHE YMEHUM
WCIOJIb30BAaTh 3TU 3HAHMS JJIS T'PAMOTHBIX ACMCTBUM B OTHOIIEHHH OOBEKTOB
KUBOU MPUPOBI U PELICHUS PA3ITUYHBIX KUZHEHHBIX IPOOIIEM.

JlocTrxkeHue 1enu u3ydeHusi yaeOHoro npeamera «buomorus» Ha 6a30BOM
ypOBHE 00eCreYnBaeTCs pEelIeHHEM CIEAYIOMNX 3a1au:

OCBOEHHE OOYYAIOIIUMHUCS CHUCTEMbl 3HAHUH O OMOJOTUYECKUX TEOPHSX,
YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPABWIIAX, CIYKAIUX OCHOBOU
s (GopMHpOBaHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOM KapTUHE MHpa, O
METOJIaX HAYYHOT'O MO3HAHUS, CTPOCHUH, MHOTOOOpa3H U OCOOEHHOCTSX KUBBIX
CUCTEM Pa3HOTO YPOBHS OpPTraHU3allMH, BbIIAIOIIUXCA OTKPBITUSX U COBPEMEHHBIX
HCCIIEIOBAaHMUAX B OMOJIOTHH;

dbopMupoBaHHe y OOy4YalOIIMXCS MO3HABATENbHbIX, WHTEIJIEKTYaJbHbIX U
TBOPUYECKUX CIOCOOHOCTEH B MpOIlecCce aHaM3a JAHHBIX O MYyTAX Pa3BUTUS B
OMOJIOTMM HAYYHBIX B3IVISIOB, UAECH M MOJIXOJOB K M3YUYEHMIO JKHUBBIX CHCTEM
pPa3HOTO YPOBHS OpTaHU3AIINH;

CTAHOBJICHHE Yy OOydYamImxcs OOImelH KyJIbTypbl, (YHKIIMOHAIBHOM
IrPaMOTHOCTH, Pa3BUTHE YMEHHIN OOBACHATH U OLIEHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa KUBOW MPUPOJBI HA OCHOBAaHWUU 3HAHUU W ONBITA, TOJYYEHHBIX NpU
U3YYECHUH OHOJIOTUH;

dbopMupoBaHre y OOydYaloOmUXCS YMEHHH WUIIOCTPUPOBATH 3HAYCHHE
OMOJOTMYECKMX 3HAHUW B NPAKTUYECKOW MAESITEIbHOCTH 4YEJOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUITMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTHIA;

BOCIHUTAaHHE YOEKIAEHHOCTH B BO3MOKHOCTH IO3HAHUS YEJIOBEKOM >KMBOMU
OPUPObI, HEOOXOIUMOCTH OEPEKHOI0 OTHOIICHUS K HEM, COONIOEHUSI STUYECKUX
HOPM IIPH NMPOBEACHUN OUOJIOTUYECKUX UCCIIEA0BAHUNL;

OCO3HAaHHE I[EHHOCTH OWOJIOTUYECKUX 3HAHWUU IS TOBBIMICHUS YPOBHS
HKOJIOTMUECKON KyNbTYpPbl, 4711 (GOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NPUMEHEHHE PUOOPETEHHBIX 3HAHUN U YMEHUH B MOBCETHEBHOM KU3HU IS
OLICHKHU NOCJIEACTBUNA CBOEU AEATENBHOCTH M0 OTHOIIEHUIO K OKPYKAIOIIEH Cpele,
COOCTBEHHOMY 370pOBbIO, OOOCHOBaHHE M COOJIOJICHHE Mep MNPOUIAKTUKA
3a00J1eBaHUM.

B cucteme cpeanero obiiero odpazoBaHusi yueOHbIN npeamer «buosorusy,
U3y4aeMblil Ha 0a30BOM YpPOBHE, SIBISIETCSA 00s13aTEIbHBIM yU€OHBIM MTPEIMETOM.



Jlist u3ydenust ouosoruu Ha 6a30BOM YpOBHE CpPEIHEro 00111ero o0pa3oBaHus
orBoautcs 68 dacos: B 10 kmacce — 34 gaca (1 gac B Henmenio), B 11 kimacce — 34
yaca (1 yac B Hezeno).



COAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorus Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamH, (pUIOCO(PUEH, STUKOWU, 3CTETUKON U MPaBOM.
Ponp Ouonorun B (HOPMHpPOBAHUU COBPEMEHHOM HAay4HOW KapTHUHBI MHpA.
Cucrema OMOJIOTUYECKHUX HAYK.

MeToabl O3HaHUS KUBOU NPUPOABI (HAOTIOIEHHUE, SKCIEPUMEHT, OITMCAHUE,
U3MepeHue, Kiaccuukanus, MOJEIUpPOBaHUE, CTaTUCTUYECKas o0paboTka
JAHHBIX ).

JdemoHcTpanmum:

[Toprpersi: Y. JapBun, ['. Mennens, H. K. Konbuos, /. Yorcon u ®@. Kpuk.

Tabnuup! u cxembl: «MeToabl TO3HAHUS )KUBOW PUPOIBIY.

JlabopaTopHble M MIPpaKTHYeCKHe padoThI:

[Ipaktuueckas pabora Ne 1. «/Mcnosb3oBaHuEe pa3auyHBIX METOAOB IpHU
M3y4eHUN OMOJIOTHYECKUX O0OBEKTOBY.

Tema 2. /KuBbie cUCTeMbI M UX OPraHU3ALMS.

KuBbie cuctembl (OMOCHUCTEMBI) KaK MpeAMET U3ydeHus: ouomoruu. OTinmdaune
KUBBIX CHCTEM OT HEOPTaHUYECKOM ITPUPOJIBI.

CBoiicTBa OMOCHCTEM M UX pa3zHOOOpazue. YPOBHU OpraHU3aIllud OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIM, MOIYJISLHOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTEOIIEeHOTHYECKH ), OMOChEepHBIN.

JdeMoHcTpanmu:

Tabnuupl 1 cxembl: «OCHOBHBIC MPU3HAKU KU3HUY», «YPOBHU OpraHU3aINU
YKUBOU IPUPOIBI.

O6opynoBanue: Mojaeas Mojekyibsl JIHK.

Tema 3. XumMH4eCcKHl COCTAB M CTPOEHHE KJIETKH.

XHMUYECKUN COCTAB KJIETKH. XHMHUYECKHE BJIEMEHTBI: MAKPO3JIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bosia 1 MUHEpaIbHbIE BELIECTBA.

OyHKIMKM BOAbl WU MHHEpPAJIbHBIX BellecTB B Kierke. llomnep:kanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHne O€aKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEIKOB.
He3zameHnnmeble 1 3aMEHUMBIE AMUHOKHUCIOTHL. AMUHOKHUCIIOTHBIM COCTaB. Y POBHU
CTPYKTYphl O€NKOBOW MOJEKynbl (MEepBUYHAs, BTOPUYHAS, TpPETUYHAS U
YEeTBEPTUYHAs CTPYKTypa). XHMHUYECKHME CBOMCTBAa O€nkoB. buonorumueckue
GbyHKIUM OEIKOB.



®depmeHThl — Ouojorudeckue karamuzaTopbl. CtpoeHue (QepmeHrTa:
aKTUBHBIM TIEHTp, cyOcTpatHas crnenupudHocth. KodepmenTtsl. ButramuHsbl.
OTanuust pepMEHTOB OT HEOPraHUUECKUX KaTaIu3aTOPOB.

VYrneBonapl: MoHOcaxapunbl  (TJIIOKO3a, pubo3a ©  Ae30Kcupub03a),
aucaxapunpl  (caxapos3a, JIaKTO3a) M MOJucaxapuabl (Kpaxmay, TIJIMKOTEH,
1esIoi03a). buonornueckue GyHKIIUKA YTIIE€BOJOB.

Jlunuaer:  Tpurmnepuansl, Qocdonunuasl, crepouabl. [ uapoduIbHO-
ruapodoOHbie  cBOMcTBAa. buonormueckue GyHkuu aunuaoB. CpaBHEHHE
yIJ€BOJI0B, OEITKOB U JIMIHU/I0B KaK HCTOYHUKOB SHEPTUU.

Hyknennoseie xwucnorel: JHK w PHK. Hykneoruasl — MoHOMEpHI
Hyki1enHOBbIX KuciaoT. Ctpoenne u ¢pynkiuu JHK. Ctpoenne u ¢pynkimu PHK.
Bunst PHK. AT®: ctpoenue u GyHKIUH.

[utomorus — Hayka o kierke. Kiierounas teopusi — mpuMep B3aMMOIEHCTBUS
uaei u GakToB B HAYYHOM MO3HAaHUH. MeTO bl U3yUeHHUSI KIETKHU.

Knerka kak wenoctHas xuBas cuctema. OOmme MpU3HAKKA KIETOK:
3aMKHyTas HapyxkHas MemOpana, moisekynsl JIHK kak remerwueckuii ammapar,
cUCTeMa cuHTe3a Oenka.

Tunel KJIETOK: dSyKapuoTHYEeCKas H TmpokapuoTtuueckas. (OcobeHHOCTH
CTPOEHHUSI NPOKapuoTHUecKOoM kieTku. Kierounas creHka Oaktepuii. CTpoeHue
AYKapUOTHUYECKOM KJIETKHM. (OCHOBHBIE OTJIMYHUS PACTUTEIbHOM, >XUBOTHOM U
IrpUOHON KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsl CTEHKA, TJTMKOKAJIMKC, MX
¢ynkuu. [lnazmarnueckas memOpana, e€ cBoiicTBa u ¢pyHKIMU. [{uTomnazma u eé
opranousibl. OgHomeMOpanubie opradHowabl kierku: JIIC, ammapart ['ombmku,
au30coMbl. [loJlyaBTOHOMHBIE OpPraHOW[bI KIJIETKUA: MUTOXOHAPUM, TUIACTHUIBI.
[IpoucxoxaeHne MHUTOXOHApPUN W TiacTuia. Buael miactua. HememOpanHbIC
OpraHoUJIbl KJIETKH: PUOOCOMBI, KJIETOYHBIM IEHTP, LEHTPHUOJU, PECHUYKH,
Kr'yTUKU. OYHKIUU OPTraHOMAOB KJIETKU. BKitoueHusl.

Snpo — perynaropubslii eHTp kieTku. CTpoeHue siapa: siaepHas 000JiouKa,
KapHoIlUIa3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIIECTB B KIIETKE.

JdemoHcTpauum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBanu, M. Illneiinen, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yunkuuc, P. ®pauknun, K. M. bap.

Huarpammel:  «PacnpeneieHne XHMHUYECKUMX JJIEMEHTOB B HEXHUBOU
npupojie», «PacnpeneneHne XuMUYECKUX 3JIIEMEHTOB B )KUBOU ITPUPOJIEY.

Tabmuubr n cxembl: «llepuomnueckas TaOmMMIIAa XUMHUYECKUX DJIECMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOJIbI», «brocunTes 0enkay, «CTpoeHre MOJIEKYJIbI OenKay,
«Ctpoenue pepmenta», «Hyknennosbsie kucnotel. JJHK», «Ctpoenne mMolieKysbl



AT®Dy», «CtpoeHne 3yKapuoOTUYECKON KIIETKW», «CTpOCHHE >KUBOTHOW KIIETKH,
«CTpoeHHEe paCTUTENIbHON KIETKW», «CTpOCHHE NPOKAPUOTUYECKOU KIIETKU,
«CTtpoeHue sipa KIETKU», «YTIIEBOABD, «JIUIUIbI».

OOopynoBaHHE: CBETOBOM MHMKPOCKON, OOOpYyJOBaHHE [JIsi MPOBEICHUS
HaOJIOICHUHN, U3MEPEHUN, SKCIEPUMEHTOB, MUKPOINpEnaparbl PaCTUTEIbHBIX,
KUBOTHBIX U OaKTepUATIHHBIX KJIETOK.

JlabopaTopHble 1 NpakTH4YecKue padoThbl:

JlaGopatopnast pabora Ne 1. «l/3ydeHHWe KaTaIMTUYECKOW aKTHBHOCTH
(dbepMeHTOB (Ha MpuUMepe aMuiIa3bl WK KaTajaasbl)y.

JlaGopartopnast pabora Ne 2. «M3ydyeHue CTpoeHUS KJIETOK PACTCHUH,
KUBOTHBIX U OaKTEepHUil O] MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M HX
OTIMCAHHUEY.

Tema 4. ) KusHeneATeJIbHOCTh KJIETKH.

OOMeH BeIecTB, WK METa00IM3M. ACCUMIIIAIUS (TJTACTHYECKUN OOMEH) U
JTUCCUMMWIALINS  (PHEPreTUYeCKui OOMEH) — JIB€ CTOPOHBI €IUHOrO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUS BEIIECTB M JHEPTrUU B TMOHUMAaHUU
MeTaboin3Ma.

Tumnber oOMeHa BemecTB: aBTOTPOGHBINA U rerepoTpodHbIid. Poimb ¢pepmeHToB
B 0OMEHE BEUIECTB U NMPEBPAILICHUHN YHEPTUU B KIIETKE.

®dotocunTe3. CBeroBas u TemHOBas (a3bl  (orocwHTe3a. Peaknum
doTtocunTeza. DPpheKTUBHOCTL (HOTOCHHTE3a. 3HaUeHHEe (POTOCHMHTE3a JJIA JKU3HU
Ha 3emyie. Bausaue ycinoBuii cpenbl Ha (DOTOCUHTE3 M CIIOCOOBI TMOBBIIIIEHUS €TI0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCUHTE3UPYIOIINe OakTepuu. 3HaUYe€HUE XEMOCHUHTE3a JUJIs
KU3HU Ha 3eMIie.

DOHepreTudeckuil oOMeH B KieTke. PaciensieHue BeliecTB, BbIACICHUE U
AKKyMYyJUpPOBaHHWE OHEPrUM B KIJIETKE. OTambl DJHEPreTHYECKOro OOMEHa.
['mukonus. bpoxkenne u ero Buabl. KuciopogHoe OKHUCIEHUE, WM KIETOYHOE
JbIXaHUE. OxucnurenpHOE bochopunrpoBanue. O} PexTuBHOCTD
AHEPreTUYECcKOro ooOMeHa.

Peakumm wmatpuuHoro cuHTe3a. [enermueckas wuHpopmamus wu JIHK.
Peanuzanus renernueckoil mHdopmanuu B KieTke. ['eHEeTHYecKHUid KOJ U €ro
cBorictBa. Tpanckpummus — Marpuanblii cuaTe3 PHK. Tpancnsamus — 6mocunTes
Oenka. Ortanbl TpaHchasinuu. KoaupoBanwe amuHOKHUCHOT. Ponb pubGocom B
OnocuHTe3e Oenka.

Heknerounsie hopmel xu3Hu — BUpychl. Mctopust otkpsitusa Bupycos (. .
NBanoBckuif). OCOOEHHOCTH CTPOCHHS W JKU3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodarn. bome3snn pacreHuil, >XUBOTHBIX W YEJIOBEKAa, BBI3bIBACMBIC
Bupycamu. Bupyc mmmynonepunura yenoseka (BUY) — Bo3oyaurens CIIN/da.



OOparHass ~ TpaHckpunuusi, peBepraza M uHTerpasza. [Ipodunakruxa
pactpocTpaHeHUs BUPYCHBIX 3a00JICBaHUIA.

JdemoHcTpanum:

IToptpetsi: H. K. Konbios, . . UBanoBckuii, K. A. Tumupsizes.

Tabmuipl U cxeMbl: «Tunbl nuTanusy, «Metadbonuzmy», «MUTOXOHIPUS,
«HepreTuueckuii ooMen», «Xioportact», «Dorocunresy, «Ctpoenme JIHK»,
«Ctpoenne 1 GyHKIIMOHUpPOBaHUE TeHay, «CuHTe3 Oenka», « eHeTHUeCKui Koay,
«Bupycoi», «baktepuodarn», «Ctpoenre u xu3HeHHbIM ki Bupyca CIIM]/la,
6axtepuodara», «Pemnmukanus JJHK».

O6opynoBanue: moaenu-anmuiukanuu «Yasoenue JJHK wu Tpanckpumniusy,
«buocuntes 6enka», «CTpoeHue KIeTKn», Mojenb cTpykrypsl JJHK.

Tema 5. PasMHoOKeHHe U UHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KierouHblii 1MKI, WIA KU3HEHHBIM LMK KIeTku. MHTepdasza u mMurtos.
[Iponeccrl, mporekaronue B uHTepdaze. Permkamms — peakiuss MaTPUYIHOTO
cunteza JIHK. Crpoenune xpomocoMm. XpOMOCOMHBIH HabOp — KapHOTHIL
JIMMIOMIHBIMN W TaIUIOUAHBIM ~ XPOMOCOMHBIE Ha0OPHI. XpoMaTupl.
[MuTonornueckue OCHOBBI PA3MHOKEHUS W HWHAUBUAYAIbHOTO  pPa3BUTHUS
OpraHu3MOB.

Henenue knetkn — muto3. Craguu muto3a. [Ipoueccsl, nmpoucxonsdmue Ha
PAa3HBIX CTAAUAX MUTO3a. BUOJOTMYECKUI CMBICT MUTO3A.

[Tporpammupyemas rudGesb KJIETKH — arnomnTo3.

DopMbI pa3MHOXKEHHUSI OPTraHU3MOB: Oecrioyioe U mojoBoe. Buabl Oecronoro
Pa3sMHOMKEHUS: JEJICHUE HAJIBOE, ITOYKOBAHUE OJHO- W MHOTOKJIETOYHBIX,
cnopooOpa3oBaHue, BEreTaTUBHOE pa3MHOkeHUE. VICKyCcCTBEHHOE KJIOHUPOBaHUE
OPTraHU3MOB, €T0 3HAYCHUE JIJISI CEIICKIIUU.

[TonoBoe pa3MHOMKEHHUE, €ro OTJIMYUS OT OECIIOJIOTO.

Meiio3. Cranuu meiosa. Ilpoueccsl, mpoucXosuMe Ha CTagusx Meno3a.
IToBenenne xpomocom B Meio3e. Kpoccunroep. buonorudeckuid cMbICI U
3HA4YEHUE MENO03a.

['ameTtorene3 — mporecc 00pa3oBaHUsA TOJIOBBIX KIETOK Yy JKUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKH U sSUYHUKUA. OOpa3oBaHUE U Pa3BUTHUE MOJOBBIX
KJIIETOK — ramer (crmepMaTo30oui, SHIEKIETKa) — CIEpPMAaTOre€He3 M OBOIEHE3.
Oco0eHHOCTH CTPOCHHUS SUIEKIETOK W crepMaro3ousioB. OTUIO0TBOPEHUE.
[TapTeHorenes.

NunuBunyanbHOoe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBLHOE Pa3BUTHE
(amOpwuorenes). DTarbl SMOPHOHAIIBHOTO PA3BUTHUSA y TO3BOHOYHBIX KHBOTHBIX:
npoOieHue, racTpyisius, opraHoreHnes. IloctamOpuoHanbHOE pa3BuTHE. THIBI
NOCTA3MOPHUOHAIBHOTO PAa3BUTHSA: MPAMOE, HENpsiMoe (JIMYMHOYHOE). BrusiHue



Cpeabl Ha Pa3BUTHUE OPraHU3MOB, (PaKTOPBI, CIOCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YpOACTBA.

Poct u pasButne pacreHuil. OHTOT€HE3 IIBETKOBOTO PACTECHUS: CTPOCHHUE
CEMEHHM, CTaJUU Pa3BUTHS.

JdemMoHcTpauum:

Tabmuet 1 cxembl: «@OpMBI  Pa3MHOKEHHUS OpPTraHU3MOBY», «J[BoiHOE
OIUIOOTBOPEHHUE Yy I1IBETKOBBIX pACTEHHI», «BereratTuBHOE pa3MHOXKEHHUE
pactenmit»y, «Jlenenue kineTkn Oaktepuity, «CTpPOCHHE TOJOBBIX KIETOKY,
«CtpoeHue xpoMocoMbl», «Kiterounbiii mukiy, «Pemnmukanus JIHK», «Mutos»,
«Menosy, «lIpamoe u Henpsimoe pa3BUTHEY», «] aMETOreHe3 y MIICKONUTAIOIINX U
4yenoBeKay, «OCHOBHBIE CTAJIUM OHTOTEHE3a».

Ob6opynoBanwue: MHKPOCKOII, MHKpOIpenapaThl «CriepMaTo30u bl
MJICKOITUTAIONIETO», «SMIEKIeTKa MIEKONUTaromero», «Kapruoknues B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJleNib-anruiukanus «JleneHue KIEeTKW», MOJEIb
JIHK, mozaens meTadazHoii XpoMOCOMBI.

JlabopaTopHble ¥ MPaKTHYeCKHe PadoThI:

JlaGoparopuass padora Ne 3. «HaOmromeHue mMuTOo3a B KIETKaX KOHYHKA
KOpEIIKA JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlaboparopHass padora No 4. «3yueHue CTpOCHHSI TOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOITpENapaTaxy.

Tema 6. HaciieAcTBEHHOCTh U HK3MEHYUBOCTH OPraHU3MOB.

IIpenmer u 3agaun reHeTUKU. IcTOpUs pa3BUTHs T€HETUKH. PoJib IUTOI0TMH
U OMOpUOJIOTUM B CTAHOBJICHWM TEHETUKH. BKIag pOCCHUCKUX M 3apyOeKHBIX
y4€HBIX B Ppa3BUTHE TEHETUKH. MeToApl TeHETUKH (TUOPUIONIOTHYECKUM,
[UTOI€HETUYECKUN, MOJIEKYJISIPHO-TeHETHYeCKHil). (OCHOBHBIE T'€HETUYECKHUE
noHATHs. ['eHeTHYecKasi CHMBOJIMKA, UCIIOJIb3yeMas B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTU HaCJIEO0BaHMs MPU3HAKOB, yYCTaHOBIICHHBIE ['. MeHenem.
MoHorubpuaHoe CKpenuBaHue. 3akoH eIuHoOoOpasusi THUOPUIIOB IEPBOTO
nokoJieHusi. [IpaBuino JAOMUHUpOBaHMsS. 3aKOH pacUICIUVIEHUS ITPU3HAKOB.
I'unore3a ynctotel ramer. [loHOE M HEMOJIHOE TOMUHHUPOBAHHUE.

JurnOpugHoe  ckpelmMBaHWE. 3aKOH  HE3aBUCHUMOTO  HACJICIOBaHUS
Nnpu3HaKkoB.  [{UToreHeTHMYEeCKHEe  OCHOBBI  JUTHMOPUIHOTO  CKPEIIUBAHUS.
AHanuzupylollee ckpemnBanue. Vcrnonb30BaHrne aHATU3UPYIOIIETO CKPEIUBAHUS
JUISL OTIPE/ICJICHUS] TEHOTHUIIa 0COOMU.

CuoenieHHOoe  HacjaeqoBaHWE mpu3HakoB. Pabora T. Moprana 1o
CLICTUIEHHOMY HAacJeJIOBaHUIO I'eHOB. HapyllleHue ClenIeHnsl TEHOB B PE3yJibTaTe
KPOCCUHTOBEpA.

XpOoMOCOMHas TEOpHUsI HACIEICTBEHHOCTH. [ '€ HETHUECKUE KapTHhlI.



['eneTuka mona. XpoMOCOMHOE ONpEACIICHUE M0da. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHble W TeTeporaMeTHble OpraHu3mbl. HacienoBanue
MPU3HAKOB, CUEIUICHHBIX C MTOJIOM.

N3MeHunBOCTh. BUibl N3MEHUMBOCTHU: HEHACJIEACTBEHHAS! U HACJIEICTBEHHAS.
Ponmb  cpenpl B HEHACHEICTBEHHONW  W3MEHUMBOCTH.  XapaKTEPUCTHKA
MO (PUKAITMOHHON N3MEHUYMBOCTH. BapualimoOHHBIN P ¥ BapuallMOHHAS KPUBas.
Hopma peakiun npuznaka. KonnuecTBEHHBIE M KAaUECTBEHHBIE NMPU3HAKU U UX
HOopMa peaknuu. CBoicTBa MOAU(PUKAITMOHHONW N3MEHUYUBOCTH.

HacnencTBeHHass, Wid TE€HOTHIHMYECKas, W3MEHYMBOCTh. KoMmOuHaThBHas
U3MEHUYMBOCTh. MeHo3 ¢ TOJIOBOM TMpOIECC — OCHOBA KOMOWHATHMBHOMU
U3MEHYUBOCTH. MyTalimoHHas 3MEeHUYUBOCTh. Kitaccudukanus MyTamuii: reHHbIe,
XpOMOCOMHBIE, TeHOMHbIe. YacToTa u npu4uHbl MyTaluil. MyrareHHble (akTOphbI.
3aKOH TOMOJIOTHUYECKHX PSIAOB B HACIeACTBEHHOM n3MeHunBocty H. . BaBunoga.

BuesinepHas HacClIeACTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka wenoBeka. Kapumortun wyenoBexka. OCHOBHBIE METOJbI TE€HETHUKHU
yeJIOBEKA: T€HEAJIOTHYECKUN, OJIU3HEIOBBIN, IUTONCHETUYSCKUM, OMOXUMUYECKUMH,
MOJIEKYJIIPHO-TE€HETUYECKU . CoBpemeHHOE ONpeIeIICHUE TE€HOTHIIA:
MMOJTHOT€HOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOUIBIO
[1I[P-ananmu3a. HacneacTBeHHble 3a007€BaHUs 4EJOBEKAa: T€HHBbIE OOJE3HH,
0OJIe3HH C HACIEICTBEHHOW MPEIPaCOIOKEHHOCThI0, XPOMOCOMHBIE OOJE3HHU.
Comartuyeckre W reHepaTuBHbie MyTanuu. CTBOJIOBbIE KIETKHU. [IpuHIUIBI
310pOBOT0 00pasa KW3HHU, TUATHOCTUKH, MPODWIAKTUKA U JICUCHUS TeHETHUECKUX
0ose3neit. MeanKo-reHeTHYeCKoe KOHCYJIbTUPOBaHUE. 3HAUY€HHE MEIUIIMHCKOU
T€HETUKH B MPEIOTBPAILICHUH U JICUCHUN TCHETUUECKUX 3a00JIeBaHUI YeIOBEKa.

JeMoHCTpaumu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Uersepukos, H. B.
Tumodees-Pecosckuii, H. U. Bapunos.

Tabmuiet u cxembl:  «MOHOTHOPUAHOE  CKpEIIMBaHUE U €ro
[IUTOTEHETUYECKass OCHOBa», «3aKOH pACIICIUICHUSI U €ro IUTOreHeTUYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JluruOpumHoe  CKpeIIMBaHUEY,
«uTonoruyeckue OCHOBEI JTATAOPUITHOTO CKPELINBAHUSY, «Metio3y,
«B3anmopencTBUEe  amENbHBIX TE€HOB», «l[ €HETMUEeCKHe KapThl PACTCHUMU,
KUBOTHBIX WM 4YesoBekay, «l'eHeTwka moiiay, «3aKOHOMEPHOCTH HACIIE€IOBaHUS,
CLUEIUIEHHOTO C ToJoM», «KapuoTumbl dYelioBE€Ka W KUBOTHBIX», «Buab
M3MEHUYMBOCTHY, «MoaudukannonHas HU3MEHYUBOCTH», «HaciemoBanue pesyc-
dakTopay, «I'eHeTnka rpymni KpoBu», «MyTarmoHHass U3MEHIHUBOCTHY.

OOopynoBaHue: MoOJeTU-aNIUITMKAIU  «MOHOTHOPHUIHOE CKpEIIMBAHUEY,
«Hemonnoe pomuHupoBaHHe», «JlurnOpuanoe ckpemmBanuey, «llepekpéct



XpOMOCOM», MHMKPOCKON W MuUKporpenapaTr «Jpo3zoduna» (HOpMa, MyTaluu
(dbopMBI KPBUTHEB U OKPACKH TeJa), repoapuii «['opox moceBHON».

JlaGopaTopHble U MpaKkTHYecKue padoThl:

JlabopaTopnast padotra Ne 5. «M3ydeHune pe3yabTaTOB MOHOTHOPHIHOTO U
TUTHOPUIHOTO CKPEUIMBAaHUS Y APO30(HUIIbI HA TOTOBBIX MUKPOMpPENapaTax».

JlaGoparopHnast pabora Ne 6. «M3yuenne Moau(puKarmOHHONW N3MEHUYNBOCTH,
IIOCTPOEHUE BApUALIMOHHOIO Psia U BApUALMOHHOW KPUBOW.

JlaGoparopnast pabora Ne 7. «AHanu3 MmyTtaruid y Apo30¢uiabl Ha TOTOBBIX
MUKponpenaparax».

[Ipaktuueckass pabora No 2. «CocTaBieHHE U aHaIW3 POJIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cesiexkuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekupsi KaKk Hayka M IPOLIECC. 3aPOKIACHUE CEJECKIHMU U JOMECTUKALUS.
Yyenne H. WM. BaBwnoBa o0 1ieHTpax MPOUCXOXKIECHUS W MHOTrooOpasus
KYJIbTYpHBIX pacTeHui. LIeHTpbl MpOUCXOXKAEHUS TOMAIIHUX XKUBOTHBIX. CopT,
MOpO/1a, IITAMM.

CoBpeMeHHbIE METOIbI CeNeKIMU. MacCOBBI U MHAUMBUIyaIbHBIM OTOOPHI B
CEJEKIIMM pPACTeHH W XKUBOTHBIX. OIlleHKAa 3KcTepbepa. biIM3KopoacTBEHHOE
cKpeuuBanue — WHOpuAMHr. Yucras nuHus. CKpEUIMBAHME YHWCTBIX JIMHUU.
I'ereposuc, nnu rudpugHas cuina. HepoiacTBeHHOE CKpeniMBaHue — ayTOPUIUHT.
Otrpnanénnas ruOpuamuzanuss M €€ ycnexu. VICKyCCTBEHHBIW MyTareHe3 u
MOJIy4YeHUE TOJUIUIONAOB. JIOCTHXKEHMsI CeNeKUUU PACTeHHM, >KUBOTHBIX U
MUKpPOOPTaHU3MOB.

buorexHosoruss kak oTpaciib MPOM3BOJACTBA. | €HHAas MHXKEHEpHUs. DTarbl
cozganusi pexomOumHanTHOM JIHK wu TpaHcrenHeix opranusmoB. KieTtounas
unxeHepus. Kiierounsie KynbTypbl. MUKpPOKIOHATBHOE Pa3MHOKEHUE PACTEHUU.
KiioHupoBaHue BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPraHU3MOB.

Dkoyioruueckue U ITHYeckue — mpoodsembl. MO —  reHeTu4ecKku
MOAU(PUIIMPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

IToptpers: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHoB.

Tabmupt 1 cxembl: Kapta «lleHTpbl MpoHMCXOXKIEHUS W MHOTrooOpa3us
KYJIbTYPHBIX pacTeHuin», «I[lopoasl TOMalIHUX )KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuity, «OTnanéunas ruopuausanusa», «Padborter akagemuka M. ©. BanoBay,
«Ilomumnonnusi»y, «OOBEeKTbl OMOTEXHONOTUNY», «KIeTouHble KyIbTYphl U
KJIOHHpOBaHUE», «KOHCTpyHpoBaHue U EPEHOC T'€HOB, XPOMOCOM.

O6opynoBaHue: MYJISKU IJI0I0B U KOPHEIIIOAO0B TUKUX (POPM U KYJIBTYPHBIX
COpTOB pacTeHui, repOapuii «CenbCKOX035UCTBEHHBIE PACTEHUS».



JlaGopaTopHble U NpaKkTH4YecKue padoThl:

Okckypcusi «OCHOBHBIE METOJbl M JOCTHXKEHMSI CEJIEKLIUN pPACTEHUH U
YKVUBOTHBIX (Ha CENEKIIMOHHYIO CTaHILIMIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENIbHBII ~ Yy4acTOK, B TEIUIMYHOE XO3SHCTBO, J1aOOpaTOPHIO
arpOyHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

11 KUIIACC

Tema 1. DBoronoHHAas OHOJIOT M.

[IpeanocbIKu BO3HUKHOBEHHMSI 3BOJIOLMOHHOW TEOPUHU. DBOJIIOIMOHHAS
Teopust U €€ MecTo B OMosioruu. BiusiHue >BONIOIMOHHON TEOpUU HAa pa3BUTHE
OMOJIOTUH U IPYTUX HAYK.

CBuperenscTBa 3BOMIOLMM. [laneoHTOIOrMYECKHE: TTOCIEAOBATEIBHOCTD
MOSIBJICHUSI BUJOB B IaJICOHTOJIOTMYECKONW JIETOMUCH, NEPEXOAHbIE (HOPMBI.
buoreorpaduueckue: cxoacTBO U pazinuune GayH U Qop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTMYECKHe: CXOJCTBA M pa3iuuusi SMOPHOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIIBHO-AHATOMUYECKUE: TOMOJIOTUYHBIC, AHAJIIOTUYHBIE,
pYIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METa0OJMYECKHUX NyTel y Bcex
OpraHU3MOB.

OomormonHas  teopuss Y. JlapBuna. Ilpenanochulkh BO3HHUKHOBEHMS
napBUHM3MA. JIBIOXKYIIME CHIIBI 3BOJIONMU BHUJIOB 1o JlapBuHy (M30bITOYHOE
Pa3MHOXEHHUE NIPU OIPAHUYEHHOCTU PECYPCOB, HEONPEACIEHHAs U3MEHUYMBOCTD,
O0opb0a 3a cyIiecTBOBaHUE, €CTECTBEHHBIA OTOOD).

Cunrernueckas teopus 3Borounu (CTI) u €€ OCHOBHBIE MTOJIOKEHUS.

MuxkposBosronus. [Tonmyssius kak eTMHUIA BUAA U SBOJIOLIHAH.

JBmkyme cuiibl ((hakTOphl) IBOJIOLMU BUIOB B Ipupoje. MyTallmOHHBIN
npolecc U KOMOMHATHUBHAs W3MEHYMBOCTH. [lomynsiiiMOHHBIE BOJHBI M Jpeiid
reHoB. M3oisinus 1 Murpanusi.

EcrecTBeHHblii 0TOOp — HampaBistouui ¢aktop sBomMOUUUA. DOpMbI
€CTECTBEHHOT'0 0TOOpAa.

[IpucnocoO0aeHHOCT OPraHU3MOB KakK pe3yJabTar HBoitonuu. [Ipumepst
npucnocoOaeHnit y opraHu3MoB. ApoMop]o3bl U HIMOaAaNTallUH.

Bung wu BumooOpaszoBanme. Kpurepum Buma. OcHoOBHbIE  (OPMBI
BUJ000pa30BaHus: reorpaduueckoe, YKOJIOTHUECKOe.

MakposBomtoniua.  Dopmbl  3BONMIOIUU:  QUIETHYECKAs, JHWBEPreHTHAas,
KOHBEpreHTHas1, napamiensHas. HeoOpaTuMocTh 3BOJIOLNN.

[IpoucxoxaeHue OT HeCHEUHATM3UPOBAHHBIX MpenkoB. IIporpeccupyromas
crienran3anvs. AJanTuBHAs pagualys.

JdeMoHcTpanuu:



[Toprpersi: K. Jlunnen, XK. b. Jlamapk, Y. apeun, B. O. KoBanesckuii, K.
M. Bap, 3. I'ekkensb, ®. Mromnep, A. H. CeBepiios.
Tabnuiel 1 cxeMbl: «Pa3zBuTue opraHuYeckoro Mupa Ha 3emiiey, «3apoabIIIu

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeonrepukcy, «Dopmbl  0oppOBI 32
cymiecTBoBaHue», «EcrectBeHHbIi 0TOOpP», «MHOrooOpasue COpTOB pPaCTEHUI,
«MHOTOOOpa3ue  MOpPOa  KHUBOTHBIX)», «ITonmymanumny, «MyTanuoHHas

U3MEHUYUBOCTBY, «ApoMopdossly, «Mnuoamanranun», «OOmas aereHepanus»,
«/IBmxkymme cunel sBomonMn», «Kapra-cxema Mapumpyra nyremectBus Y.
Hapsunay», «bopb0a 3a cymectBoBaHue», «IIpUcOCOOIEHHOCTh OpPraHU3MOBY,
«["eorpaduueckoe BUI000pa30BaHUE», «IKOJIOTHIECKOE BUT000OPA30BAHKE.

O6opynoBaHue: KOJUIEKLHS HACEKOMBIX C Pa3jIU4YHBIMM THUIIAMU OKPACKH,
HA0Op TUIOJOB M ceMsH, Koyuiekuus «lIpumepbl 3allUTHBIX MPUCTIOCOOIICHUN Y
AKUBOTHBIX», MOJelIb «OCHOBHBIE HAIPaBICHUS HBOJIOLUNY», 00bEMHAS MOJEIb
«CTpoeHure roJoOBHOTO MO3Ta MO3BOHOYHBIX.

buoreorpaduueckas kapra wmupa, KoyeKus «DOpMBI COXPaHHOCTHU
HMCKOMAEMbIX KMBOTHBIX M pacTeHui», wmoxaenb ammukanus <«llepekpéct
XpOMOCOM», BIaxHble Tmpenaparbl «Pa3Butne Hacexkomoro», «Pa3Burue
JATYIIKKA», MUKporpenapat «/po3zodmra» (Hopma, mytarmuu (HOpPMBI KPBLILEB U
OKpacKH TeJa).

JlabopaTopHble M MIPaKTHYeCKHe PadoThI:

Jlaboparopuast padora Ne 1. «CpaBHeHuE BHIOB MO MOP(OIOTUYECKOMY
KPUTEPHIO».

JlabopaTtopnast pabota Ne 2. «Onucanue mpuUCIOCOOJICHHOCTH OpraHU3Ma U
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HnkHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHay4HbIE TPEACTABICHUS O 3apOXKICHHM >XKU3HHU. HayuyHble rumnoresbl
BO3HMKHOBEHHUS >KM3HU Ha 3emje: a0uoreHe3 W MaHCrepMus. XUMHYECcKas
ABONIOLMSA. AOUOTEHHBIH CHUHTE3 OpPraHWYECKHX BEIIECTB W3 HEOPraHMYECKHUX.
DKCIEpUMEHTAIBHOE MOATBEPKICHUE XUMUUECKOM 3BOMonNH. HavyanbHble STansl
ounonornueckoin 3posonnu. I'nnoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYpP ¥ BO3HUKHOBEHHE MPOTOKJIETKHU. llepBble KIETKHM M HUX 3BOJIOIUSL.
@OopMUPOBAHUE OCHOBHBIX I'PYMI KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emiie 1o 3paMm u nepuojam. Kartapxeit. Apxeiickas u
npoTepo3oiickass 3pbl. [laneo3oiickas 3pa u €€ TmepUOabl: KEeMOPUNUCKUA,
OPAOBUKCKHUU, CUITYPUUCKUN, T€BOHCKU, KAMECHHOYTOJIbHBIM, IIEPMCKHM.

Mes3o3olickast 3pa u €€ Nepuoabl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

Kannozonickag 92pa u €€ 1epuoAbl: MAJICOICHOBBIM, HEOTCHOBBIM,
AHTPOTIOT€HOBBIU.



XapakTepucTHKa KIMMara ¥ IeoJOrHYecKux MpoueccoB. OCHOBHBIE 3TaIlbl
ABOJIIOIIMM PACTUTEIIBHOTO U KUBOTHOIO MHpa. ApoMOp(o3bl y pacTeHUd u
KUBOTHBIX. [l0sIBIIEHNE, pACIIBET ¥ BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

CucreMa OpPraHMYecKOro Mupa Kak OTpakeHue HBOIONUU. OCHOBHBIE
CUCTEMAaTUYECKHUE TPYIIIBI OPraHU3MOB.

DBOIIIONKS YeJIOBEKA. AHTPONOJIOTHA KaK HayKa. Pa3BuTue npencraBieHuil o
IPOMCXOXKJICHUM 4YesloBeKa. Meroasl u3ydeHust aHrtpornioreHe3a. (CxonacrBa
pa3JIMyuKsl YEJIOBEKA U )KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHNE YETOBEKA.

JBwkymme — cuibl  (pakTopel)  aHTpOMOreHesa. Hacnencrsennas
U3MEHUYMBOCTh W €CTECTBEHHbIM 0TOOp. OOIIeCTBEHHBII 00pa3 KHU3HH,
U3TOTOBJIEHHE OPYAUMN TPYd, MBILIJICHHUE, PEYb.

OCHOBHBIE CTaJIMM M BETBU HBOJIFOLIMH YEJIOBEKA: aBCTPATONUTEKH, YeToBEK
yMelnbld, YenoBek npsAMoxomsaumui, YemoBek HeaHAEpTanbCKul, YenoBek
pasyMHbIii. HaxoIkum HCKOMaeMbIX OCTaTKOB, BpeMs CYIIIECTBOBaHMS, 00JIACTh
pacnpocTpaHeHus, 00bEM TOJI0BHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

YenoBeueckne packl. OCHOBHbIE  OOJBIIME  pachl:  €BPOICOUIHAS
(eBpasuiickasi),  HErpo-aBCTpajJioMjHas  (SKBAaTOpHUAJIbHAsI),  MOHIOJIOWHAsS
(a3uaTcko-aMepuKkaHcKas).  YepTbl  MPUCIIOCOOIEHHOCTH  MpeACTaBUTENEH
YEJIOBEYECKUX pacC K YCIOBHUSM CYLIECTBOBaHHs. EJIMHCTBO YEIOBEYECKUX pac.
Kpurtuka pacusma.

JdemoHcTpanuu:

[Toptpersi: @. Peau, JI. ITactep, A. . Onapun, C. Munnep, I'. FOpu, Y.
JapBuH.

Tabmunel 1 cxembl: «Bo3nukHoBeHue COJIHEUHOM CHCTEMBI», «Pa3BuTHe
opranumyeckoro wmupa», «PacturenpHas kinetka», <« KuBOTHas  KieTkay,
«IIpokapuoTnueckas kierka», «COBpEMEHHAas CHUCTEMA OPraHUYECKOr0 MHPAY,
«CpaBHEHHE aHATOMUYECKHX YEPT CTPOCHUS YEJIOBEKA M YEJIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMAJICOHTOJIOTMYECKMX  HAXOJIOK  MPEAKOB
COBPEMEHHOI'0 4YenoBeKay, «/lpesHenmmue momn», «/pesHue moam», «llepsbie
COBPEMEHHBIE JIFOAN», «Hen0oBeYeCKue paco».

O6opynoBanue:  mymspku  «[Ipoucxoxknenue — yenoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MHUTEKAHTPONA, HEaHJepTalblla, KPOMAaHbOHIIA), CIIECTKU WU
M300paXeHUs KaMEHHBIX OpPYIUN TEpBOOBITHOTO 4YeloBeKa (KaMHHU-YOIIIEPHI,
pyowiia, ckpebia), TeOXpOHOJOTHYecKas TaOjula, KoJUeKIus «DopMbl
COXPAHHOCTH UCKOIMAEMBIX )KUBOTHBIX U PACTECHUI.

JlabopaTopHble M MPaKTHYeCKHe PadoThI:

[Tpaktuueckas pabota Ne 1. «/3ydyeHre HCKOMAaEMbIX OCTaTKOB PACTEHUM U
KVUBOTHBIX B KOJUICKLIHASIX).



DKCKypcHsi «IBOJIIOLMS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4HbIN UM KPAEBEIUECKHUIN My3€il).

Tema 3. OprasusMsl 4 OKPYyKawIIas cpeaa.

DKkoJorus Kak Hayka. 3aJaud U pa3eibl SKOJIOTHH. MeTO bl IKOJTOTHIECKUX
UCCIeA0BaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIIOBEKA.

Cpenpl oOuTaHMsl OpPraHU3MOB: BOJIHAsI, HA3€MHO-BO3/yIlIHAs, TMOYBEHHAS,
BHYTPUOPTraHU3MEHHASI.

Oxonornueckue ¢aktopel. Kiaccubukanus dSKOJIOTHYECKUX (PaKTOPOB:
abuotuueckue, OWOTHMYECKHE M aHTPOIOTeHHbIE. J[eWCTBHE HKOIOTMYECKHX
(hakTOpOB Ha OPTraHU3MBI.

AOuoTtuyeckue QakTopbl: CBET, TEMIIEpATypa, BIaKHOCTh. DOTONEPHUOAU3M.
[IpucniocobneHuss  OpraHu3MOB K  JEWCTBHIO  aOMOTHMYECKHX  (DaKTOPOB.
buonoruueckue puTMsl.

buotnueckue (haKTOpHL. Bunaer OMOTHYECKUX B3aNUMOJIEUCTBUH:
KOHKYPEHLIUSI, XUIIHUYECTBO, CUMOKO03 U ero ¢gopmsl. [lapaszutusm, koomnepanus,
MYTyaJu3M, KOMMEHCAJIU3M (KBapTHPAHCTBO, HAXJICOHMYECTBO). AMEHCAIHU3M,
HEUTpanu3M. 3HaueHUE OMOTHYECKMX B3aUMOJECUCTBUN [UIsl CYILIECTBOBaHUS
OpPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUUECKUE XAPAKTEPUCTUKU nonyisauuu. (OCHOBHBIE MOKa3aTEIn
MOMYJIALIMKA: YUCIECHHOCTh, IIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTh, MPHUPOCT,
murpanus. J[uHaMuka YuCI€HHOCTH TOMYJISINY U €€ PeryJIsius.

JdeMoHcTpanmu:

[Toptpetsl: A. l'ymb6onbar, K. @. Pynse, D. I'ekkens.

Tabnuubr u cxemsl: kapta «lIpupoansie 30HbI 3eMiau», «Cpeabl OOUTaHUS
opranu3mMoBy, «®Dotonepuonuzm», «llomymsuun», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTU MOMYJISIITUU UHDY30pUU-TYPenbkny, «1uiieBbie nemnm.

JlabopaTopHble U NpakTH4YecKue padoThbl:

JlaGoparophnas padota Ne 3. «Mopdosnornueckne 0COOEHHOCTH PaCTEHUM U3
Pa3HBIX MECT OOUTAHUS.

JlabopaTtopnast pabora Ne 4. «BnusHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB
KoJIeycay.

[IpakTuueckas padora Ne 2. «IloacyéT MIOTHOCTH MOMYJISIIIUI Pa3HbIX BUJOB
pPACTEHUI.

Tema 4. CooOmiecTBa M 3K0JI0TrH4YeCKHE CUCTEMBI.

Coo0bmiecTBO opraHm3MoB — OwuoreHo3. CTpyKTypsl OHOIIEHO3a: BHIOBAs,
POCTpAHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-nomuHanTel. CBsA3U B
ouoreHo3se.

Okonoruueckue cucrteMbl (3kocuctemsbl). Ilonsatue 00 »skocucreme
ouoreoneHo3e. @DYHKIMOHAJIbHbIE KOMIIOHEHTBI SKOCHUCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peIyLeHThl. KpyroBOpoT BEIIECTB U MOTOK PHEPTUH B IKOCHUCTEME.
Tpoduueckue (TUIIEBBIE) YPOBHU JKOCHUCTEMBbI. [luIeBbIE TIeMW W CETH.
OcCHOBHbIE TOKa3aTeNM HKOCUCTEMBI: Ouomacca, MNPOAYKIHS. IDKOJIOTHYECKUE
MUpaMUIbl: TPOAYKIMH, YHCICHHOCTH, Ouomacchl. (CBOWMCTBA HIKOCHUCTEM:
YCTOMYMBOCTb, CAMOpPEryisiius, pazpurue. CyKIeccusl.

[IpupoaHbie S3KOCUCTEMBI. JDKOCUCTEMBI 03EP U PEK. DKOCHCTEMa XBOMHOTO
WJIU IIIUPOKOIMCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCHCTEMBI.
buonoruueckoe u X03s1iICTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpazue kak daktop ycroitumBocTH 3KOocucteM. CoxpaHeHue
OMOJIOTHYECKOTO pa3HO0Opa3us Ha 3emile.

VYuenue B. WM. Bepnaackoro o Ouocdepe. I'panuibl, coctaB U CTPyKTypa
ouocdeprl. XKupoe BemectBo u ero ¢yHkiuu. OcoOeHHOCTH Ouochepsl Kak
IJI00ATBHOM JKOCHUCTEMBI. J[MHaMHueckoe paBHOBECHE M OOpaTHas CBS3b B
ouocdepe.

KpyroBopoTsl BeiecTB 1 OMOT€OXUMHYECKHE LUKIIBI DJIEMEHTOB (yriaepoja,
a3oTa). 3o0HaNbHOCTh Ouochepbl. OCHOBHBIE OMOMBI CYIIH.

YenoseuecTBo B 6nocdepe 3eminn. AHTpONOreHHbIE U3MEHEHUs B Ouocdepe.
['11o6anbHbIE SKOTOTUYECKUE MPOOIIEMBI.

CocyIiecTBOBaHHE MIPUPOIBI u YeJI0BEYECTBA. CoxpaHeHue
O6ropa3zHooOpa3usi Kak OCHOBA YCTOWYUBOCTH Omocdepbl. OCHOBA pallMOHAIBHOTO
yOpaBiIeHHUS TIPUPOJHBIMH pPECypcaMHd U HX HCHOJIb30BaHUE. JlOCTHXEHUS
OMOJIOTUH U OXpaHA MPUPOJIBI.

JdeMoHcTpanmu:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. . Bepuaackuii.

Tabmuiel u cxembl: «llumessie 1enu», «buoreHo03: cOCTaB U CTPYKTypay,
«IIpupomnsie coobmectBay, «llemn nuTaHus», «IKONIOTHYECKAs MHUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOIO Jiecay, «IKOCUCTEMA
XBOMHOrO  Jieca», «buoueHo3d Bojgoéma», «ArpoueHos», «lIpumepnbie
AHTPOIIOTCHHBIC  BO3JICUCTBUS HAa TPHUPOAY», «BakHeimme HCTOYHHKU
3arpsi3HEHUsS] BO3JyXa M TPYHTOBBIX BOI», «IlouBa — BakHEWIIass COCTaBIISAIOIIAS
ouocdeprr», «DakTopsl Aerpaganuu mouBy, «IlapaukoBbeiid d3hderT», «DakTopsl
PaAMOAaKTUBHOTO 3arps3HeHusi Omocdepsr», «OOmas cTpykrypa Omocdepbi»,
«PacnipocTpanenre Ku3HU B Ouochepe», «O30HOBBIM dKpaH Ouocheps»,
«Kpyrosopot yriaepoaa B 6uochepe», «kKpyroBopot azora B mpupoae».

O6opynoBanue: MoAeHb-aNIIMKaIUg «TUMUYHBIE OWOIEHO3BD», TepOapuid
«PacTtuTenpHBIE COOOIIECTBAY, KoJIeKIMH «bruorienosy», «Bpeaurenn BaxkxHEHIIIX
CEIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYpP», TepOapuu W KOJUICKIIMU pACTCHUN U
KUBOTHBIX, MPUHAJJICKAINE K Pa3HBIM SKOJOTMUECKUM TPYIIIaM OJHOTO BHIA,



Kpacnass kuura Poccuiickoit ®Denepariuu, u300pakeHUsS OXPAHIEMbIX BHJIOB
PACTEHUN U KUBOTHBIX.



[NITAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOI'PAMMLI 11O
BMOJIOTMM1 HA  BA30OBOM  YPOBHE CPEAHEI'O  OBIIEI'O
OBPA30OBAHUA

Cornmacno ®I'OC COO, ycraHaBnuBarTCs TpeOOBaHUS K pe3yJbTaTam
OCBOCHHMS  OOyYaloOIMUMHCS TPOTpaMM  CpPEIHEero o0mero o0pa3oBaHUS:
JTUYHOCTHBIM, METANPEIMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbI

B cTpykType NTHUYHOCTHBIX pE3yJIbTATOB OCBOECHUS Mpeamera «bHOJIorus»
BBIICJICHBI CIIEIYIONIHNE COCTaBIIAIONINE: OCO3HAHUE OOYYAIOIIUMHUCS POCCUHUCKON
rpa)KJaHCKOW UJCHTUYHOCTH — FOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOATEILHOCTH
M CaMOOMpPENCICHUI0, HaJIM4YMe MOTHUBAIIMM K OOYyYEHHIO  OHOJOTHH,
LIEJICHAMNPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJACHUN JIUYHOCTU HA OCHOBE
KJIFOYEBBIX I[EHHOCTEM W HCTOPUYECKUX TPAAMIUNA Pa3BUTHSI OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTH [I€EHHOCTHO-CMBICJTIOBBIMA YCTaHOBKAMH, TPHUCYIIUMH CHUCTEME
OMoJIOTHYECKOr0  O0pa3oBaHMs, HAJIMYKME OSKOJOTHYECKOTO IPaBOCO3HAHUA,
CIIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTD KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS TpeaMeTa «buosiorus» mocTurarTcs B
CAVMHCTBE Y4YeOHOM U BOCHUTATEIBHOM JEATETHHOCTH B COOTBETCTBHH C
TPaJUIIMOHHBIMU POCCUNCKUMU COIMOKYJIbTYPHBIMU, UCTOPUUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMHU, MPUHATHIMUA B OOIIECTBE MpaBWJIaMU U HOPMaMu
MOBEJICHUSI M CIIOCOOCTBYIOT TMpOIleccaM CaMOTO3HAHMS, CAMOBOCIUTAHUS W
CaMOpa3BUTHUSI, PpA3BUTUS BHYTPEHHEH TMO3UIMU JIUYHOCTH, MATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOIMOPAJKY, YEJIOBEKY TPyAa U CTApUIEMY MOKOJICHUIO,
B3aMMHOTO YB@)XEHHS, OEpEKHOTr0 OTHOIICHUS K KyJIbTYpHOMY HACIEIUI0 U
TpaJUIMsIM MHOTOHAalMOHAJIBLHOTO Hapoaa Poccuiickon denepanuu, Tpupoic u
OKPYKaroUIeu cpee.

JlugHOCTHBIE pe3yibTaThl OCBOCHHS ydeOHOro mpeamera «buomorusy
JOJDKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYarOIIUXCsl PYKOBOJACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3WIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAIlUM, TIO3UTUBHBIX BHYTPEHHHX  YOEXKICHUM, COOTBETCTBYIOIIUX
TPAJUIIUOHHBIM IIEHHOCTSIM POCCHUUCKOIO OOIIECTBA, PACHIMPEHUE >KU3HEHHOTO
ONBITA U OMNbITA ACATEILHOCTH B MPOILECCE PEAM3AIMA OCHOBHBIX HAIpaBJICHUM
BOCIIUTATEIIbHON JIEATENLHOCTH, B TOM YUCJIE B YACTHU:

1) rpa;ka1aHCKOro0 BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKAAHCKOMN MO3UIIMH O0YYArOIIETOCs KaK aKTUBHOTO H

OTBETCTBEHHOI'O YJIEHa POCCUMCKOI0 O0IIECTBa;



OCO3HAHME CBOMX KOHCTUTYLIHOHHBIX MpaB W OO0S3aHHOCTEH, YyBaKEHUE
3aKOHA U MPABOTOPSIJIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOM JEATEIHHOCTH TIPU CO3JaHUH
y4eOHBIX TPOEKTOB, PEIICHUU y4YEeOHBIX M MO3HABATEIbHBIX 3a/a4, BHITTOJHEHHUH
OMOJIOTHYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACHATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM >KU3HU U OOBSICHSTH €€;

YMEHHE YYHTBHIBATh B CBOMX JACHCTBHSAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICCTBUS JIIOJICH C pa3HBIMHU YOCKICHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSAMH U
COITMATILHBIM TTOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHYECTBY B TIPOIIECCE COBMECTHOTO BBITIOJTHEHUS
y4eOHBIX, TI03HABATECIBHBIX M HCCIEAOBATEIbCKUX 3a7ad, YBAXHUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OIIMOHEHTOB MPH OOCYXJIEHUH CIHOPHBIX BOIPOCOB
OMOJIOTHYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMaHUTapHOUW ¥ BOJIOHTEPCKOMN JEATEIIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTh pOCCHICKOM rpak1aHCKOM UJIEHTUYHOCTH,
MaTpUoOTHU3Ma, YBAKEHUSI K CBOEMY HApOAYy, YYBCTBA OTBETCTBEHHOCTH MEpPE]
PonuHou, ropmoctu 3a cBOM Kpad, cBOIO PoauHy, CBOM A3BIK U KYJBTYPY,
MPOIIIOE U HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoia Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MTPUPOJIHOMY HACEUIO U TTaMSITHUKAM TIPUPO/IbI,
nocTuxReHusiM Poccun B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIQJ POCCHHCKUX YUYEHBIX B CTAaHOBJICHHE W
pa3BUTHE OWOJIOTHUW, TMOHMMAaHWS 3HAYCHUS OWOJOTMH B TO3HAHWUU 3aKOHOB
PUPO/JIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaerHas yOexXIEHHOCTb, TOTOBHOCTh K CIy)XEHHUIO M 3amure (OTeuecTBa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHME TYXOBHBIX LIEHHOCTEW POCCUMCKOIO HAPOIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, S TUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIIEHHWBATh CUTYaIlMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/1a B IOCTPOCHUE YCTOMYUBOTO OyIyIIIETO;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJUTENSAM, CO3IaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TIPUHATUSA I[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusiMu HapoaoB Poccuu;

4) 3cTeTHYeCKOr0 BOCIMTAHMS

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs ICTETHKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;



MMOHUMaHNE dMOITMOHAIBHOTO BO3CHCTBUS KUBOU MPUPOJIBI M €€ IICHHOCTH,

TOTOBHOCTh K CaMOBBIPOKCHHUIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMJICHHUE
MIPOSIBJIATH KaueCTBa TBOPUYCCKOMN JIMIHOCTH;

5) ¢usuyeckoro BocnmUTAHHUA, (PDOPMHUPOBAHHUA KYJILTYPbI 30POBbSI H
IMOIHOHAIBLHOTO 0JIArONOJIyYHsi:

MOHMMAaHWE W pealu3alus 3J0pOBOro M 0e30MmacHoro oOpasa KHU3HU
(310poBOE  TMHWTaHWE, COOJIOJICHWE TUTMEHWYECKHX TPaBWI W HOPM,
cOQTAaHCHPOBAHHBIA PEXKUM 3aHATHH HM  OTIbIXa, pEryispHas Qu3HIecKas
aKTUBHOCTH), OEPEKHOr0, OTBETCTBEHHOIO W KOMIICTEHTHOTO OTHOIICHHUS K
cOOCTBEHHOMY (PU3NYECKOMY U TICUXUYECKOMY 370POBBIO;

MOHUMAaHWE IICHHOCTH TMPaBWI WHAWBUAYAIBHOTO M  KOJJISKTHBHOTO
0€30macHOTO TTOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3J0POBBIO M KU3HU JIIOJICH;

OCO3HAHHUE TOCIICJICTBHN M HETPHUATHS BPEAHBIX MPHUBBIYCK (YIOTPEOICHHUS
QJIKOTOJI51, HAPKOTUKOB, KYpEHU);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MacTePCTBa, TPyA0Jto0ue;

TOTOBHOCTh K aKTHBHOW JIEATEILHOCTH TEXHOJOTHUYECKOM M COIHUAIbHOMN
HaIpaBJIE€HHOCTH, CIIOCOOHOCTh MHHUIIUUPOBATh, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJTHATH TaKYIO JACATEIHLHOCTD;

MHTEpEC K pa3audHbiM cepaMm mpodheccCHOHaTbLHON ACSITENbHOCTH, YMEHUE
COBEpINAaTh OCO3HAHHBIM BBIOOp Oyaymed mpodeccun U peaTu30BBIBATH
coOCTBEHHBIC KU3HCHHBIC TIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUI0O W CamMOOOpa30BaHMIO Ha
MPOTSIKEHUU BCEN KU3HU;

7) 3KOJIOrHY€CKOr0 BOCIIUTAHHUSA :

DKOJIOTHYECKH II€JIECO00pa3HOe OTHOIICHWE K TPUPOJE KaK HMCTOYHHUKY
KU3HH Ha 3eMJie, OCHOBE €€ CYIIEeCTBOBAHNS,

MOBBIIICHAE YPOBHS JKOJIOTHYCCKOH KYNBTYpPhl: TPHOOPETCHUE OIIbITa
IJIAHUPOBAHUS TIOCTYNKOB W OIECHKM WX BO3MOXHBIX IOCIEACTBUN IS
OKPYKarolIeu Cpe/ibl;

OCO3HaHHUE TI00ATBHOTO XapakTepa IKOJOTHYECKUX MPOoOJIeM M MyTed HuxX
peIicHus;

CIIOCOOHOCTh HCTOJB30BaTh MPHOOpPETAaeMble MPU HM3YYCHUH OHOJOTHH
3HAHUS W YMCHHS TIPH PEIICHHH TpoO0JeM, CBS3aHHBIX C pPaIlMOHAIBHBIM
MPUPOJOTIONB30BaHUEM  (COONIOZICHME  TpPaBWJI  TOBEICHHS B MPUPOJE,
HAIIPaBJICHHBIX HAa COXPAaHCHHE pPABHOBECHUS B DJKOCHUCTEMaxX, OXpaHy BHJIOB,
IKOcHcTeM, Onochepsl);



aKTUBHOE HEMpHATHE JCHCTBUI, NPHUHOCSAIIMX BpEIl  OKpYKarollen
MPUPOJHON Cpelle, YMEHHE MPOTHO3UPOBATh HEOJATONPUSITHBIE HKOJIOTMYECKUE
MOCIIEACTBUS NPEANPUHIMACMBIX IEUCTBUN U PEIOTBPAIATh UX;

HAJIMYUE Pa3BUTOIO KOJIOTMYECKOTO MBIIUICHHUS, SKOJIOTUYECKON KYIbTYpHI,
OmbITa e TENBbHOCTH HKOJIOTUYECKOU HaIPaBJIECHHOCTH, YMEHHUS
PYKOBOJICTBOBATHCSI MU B MO3HABATEJIbHOW, KOMMYHUKATUBHOM W COLMAIBHOU
MPAKTUKE, TOTOBHOCTH K yYaCTHUIO B MPAKTUYECKOMN JMEATEIBHOCTU SKOJIOTHUYECKOM
HAIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMSA:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH U OOIIECTBEHHOW MPAKTHUKHU, OCHOBAHHOTO HA JMajore
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTa B MOJUKYJIBTYPHOM MUDPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKOW KYJIBTYpPhl KakK CpEJCTBa
B3aMMOJICHCTBUS MEX]TY JIFOJIbMU U TTO3HAHUS MUPA;

NOHMMaHue cnenu@ukd OWUOJOTMM KakK HayKHh, OCO3HaHusl €€ poiu B
(OpMUPOBAHMH PALMOHAIBHOIO HAYYHOI'O MBILIUICHHS, CO3/IaHUU LIEJTOCTHOIO
MpEACTaBICHUSI 00 OKpYKAlOLIEM MHUpPE KaK O €IMHCTBE IMPUPOJbI, YEJIOBEKa U
oOuiecTBa, B MO3HAHMM NPUPOJHBIX 3aKOHOMEPHOCTEH W pelieHuu mnpodiieM
COXpaHEHUs MPUPOTHOTO PAaBHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTU OWOJIOTMH AJII COBPEMEHHON LMBUJIN3ALMU:
o0Oecrie4eHsi HOBOTO YpPOBHSI Pa3BUTHSI MEIUIIMHBI, CO3/IaHUE IMEPCHEKTHUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pElIaTh PECypCHbIe MPOOJIEMBbI  Pa3BUTHUSA
YeJI0BEYeCTBa, MOMCKA MyTel BbIXOAa U3 II100ANbHBIX SKOJOTUYECKUX MPOOIeM U
oOecrieueHusi  mepexoja K  YCTOMUMBOMY  pPa3BUTHIO,  PaIlMOHAIBHOMY
UCTOJb30BaHUIO TMPUPOTHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OHMOJOTMYECKMX 3HAHUM B LEIAX
MOBBIIIIEHUS]  OOIIEH KYyJIbTYpbl, €CTECTBEHHO-HAyYHOH TPAMOTHOCTH, Kak
COCTAaBHOM 4YacTU (PYHKIIMOHAJIBLHOM I'paMOTHOCTU oOydaromuxcs, GopMupyemMon
pU U3YYCHUH OUOJIOTHH;

MOHMMAHHUE CYLIHOCTH METOJOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH UCIOJIb30BaTh TOJy4YaeMble 3HAaHMS JUIsl aHalu3a U
OOBSICHEHUS SIBJICHUN OKPY)KAIOIIEr0 MUpa W MPOUCXOASIINX B HEM HM3MEHEHHH,
yMEHUE JieNaTh OOOCHOBAaHHBIE 3aKIIOUECHHMSI HAa OCHOBE Hay4yHbIX (DAKTOB U
MMEIOIIUXCSl IaHHBIX C EJIbI0 TOJIYyYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIHO HCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelIeHus Mpo0JieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HaHUE ILIEHHOCTH HAay4YHOW JEeSTEeIbHOCTH, FOTOBHOCTb OCYILECTBIATH
NPOEKTHYIO U HCCIEI0BATENbCKYIO NeATEeIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;



FOTOBHOCTh U CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUID U
caM000pa30BaHMIO, K AKTUBHOMY TOJYYEHHUIO HOBBIX 3HAHUUA MO OWOJIOTHH B
COOTBETCTBUU C )KM3HEHHBIMU MMOTPEOHOCTAMM.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpeameTHble pe3ynbTaTbl OCBOCHHUsSI y4eOHOro mpeamera «buomorusy»
BKJIFOYAIOT: 3HAuMMble JUII (OPMHPOBAHUS MHPOBO33PEHUS OOyYaromIMXcs
MEXAUCIUTUTMHAPHBIE (MEXIPEAMETHBIC) OOIIEHAYYHbIE MOHSITHS, OTPAXKAIoIINe
LEJIOCTHOCTh HAay4HOW KapTHUHbI MHpa M cHeHU(pUKYy METOJOB IO3HAHUA,
UCHOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIUs, SIBICHHE, MPOIIECC,
CUCTeMa, Hay4HbIH (akT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHUS,
UCCJIEIOBaHNE,  HAONIOJEHUE, U3MEpPEHUEe, OKCHEPUMEHT U  APYIHX),
YHHUBEpCaJbHbIe Y4YeOHbIe JCHCTBUS (TO3HABATENIbHBIE, KOMMYHHKATHUBHBIE,

pEryJsiTUBHBIE), obecreunBaronme dbopmupoBaHue (GyHKIIMOHABHON
IPaMOTHOCTH U COLMAIBHOM KOMIIETEHIMM OOYYaromMXCs, CHOCOOHOCTH
o0y4aromuxcs UCII0JIb30BAaTh OCBOECHHBIE MEXIUCHUTIUHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHWA W yHUBEpCaJbHbIE Yy4eOHBbIE JEHCTBUS B
II03HABATEIBLHON U COLUAIILHOU ITPAKTUKE.

MertanpeaMeTHbIE pe3yabTaThl OCBOCHHS TPOTPAMMBI CPETHEro OOIIero
00pa3oBaHus JOJKHBI OTPaXKaTh:

OBaanenne YHUBEPCAJIbLHBIMHA Y4eOHBIMU NMO3HABATEJIbHBIMU
AefCTBUSIMM:

1) 6a30BbIe JJOrMYecKHe TeHCTBHA:

CaMOCTOSITENIbHO  (OpMYJIUPOBATH W aKTyaIM3UpOBaTh  IpoOlJieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCMOJIb30BaTh MPU OCBOCHHM 3HAHUN MNPUEMBI JIOTUMYECKOTO MBIILICHUS
(aHanm3a, cUHTE3a, CPaBHEHUS, KiIacCu(pUKaIU, 000OIICHNS), pACKPHIBATH CMBICT
OMOJIOTUYECKUX TMOHITUH (BBIACISITh UX XapaKTEpHbIC MPU3HAKHU, YCTAHABIMBATh
CBSI3U C JIPYTHUMU TTOHATUAIMU);

ONpPENENATh LENU ACATEIBHOCTH, 3aJaBas IapaMETpbl U KPUTEPUH HX
JOCTUXKEHUSI, COOTHOCUTH PE3YJbTAThI AEATEIILHOCTH C TTIOCTABJICHHBIMU LIEIISIMU;

WCIIOJIB30BaTh OMOJIOTHYECKHE TTOHATHS JUIsl OOBACHeHHs ()aKTOB U SIBICHHUI
YKMBOW TIPUPO/IBI;

CTPOUTH JIOTHYECKHE PACCYXKICHHUS (MHAYKTHUBHBIC, JEIYKTUBHbBIC, IIO
AHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH W MPOTHBOPEUYHS] B PacCMaTPUBAEMbBIX
SIBJICHUAX, (POPMYITUPOBATH BHIBOBI U 3aKJIFOUYEHUS,

MIPUMEHSITh CXEMHO-MOJIEIbHBIE cpeacTBa TSt MPEACTABICHUS
CYIIIECTBCHHBIX CBS3CH M OTHOIICHUN B M3yYaeMbIX OMOJIOTHYCCKUX OOBEKTaxX, a



TaK)K€  TPOTUBOPEUMH  Pa3HOTO  pOJAA,  BBISABIEHHBIX B Pa3IUYHBIX
MH()OPMAITMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IJIaH pelIeHUs MPOOJIEMbI C Y4ETOM aHAIU3a UMEIOLUXCS
MaTepualbHBIX U HEMAaTEepUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B ICATEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
1eJIsIM, OILICHUBATh PUCKH TOCIEACTBUM JAEATEIHHOCTH;

KOOPJIMHUPOBATh W  BBHINOJHATH PabOTy B  YCIOBUSAX  PEAJIHHOTO,
BUPTYaJIHHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIIJICHUE TIPHU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BbI€e HCCIIE0BATENbLCKIE TeHCTBUS:

BJIQ/ICTh HABBIKAMH y4eOHO-HCCIIEIOBATEIHCKOW M IPOSKTHOM JEeSTEIILHOCTH,
HaBbIKAMU  pa3peuieHus npoOjeM, CHOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY TOMCKY METOJIOB PEIICHUS MPAKTUYECKHUX 3a]1a4, IPUMEHEHHUIO
Pa3IUYHBIX METOJOB MO3HAHUS;

UCIIONIb30BaTh pa3IMYHbIe BHUJABI JCATEIBHOCTU IO TMOJYYCHHIO HOBOTO
3HAHUS, €ro HMHTEPIpEeTaluu, MNpPeoOpa3oBaHUI0O U TMPUMEHEHHIO B Y4eOHBIX
CUTYalUsIX, B TOM YHCIIE TIPU CO3AaHUH YYEOHBIX U COIIMATBLHBIX MTPOEKTOB;

(dhopMHpPOBaTh HAYYHBIM THI MBIIUICHHUS, BIIaJIeTh HAYYHOU TEPMHUHOJIOTHEH,
KIJIFOYCBBIMH TTOHATHSIMHU U METOJIaMH;

CTaBUTh W (POpMYIHpPOBATh COOCTBEHHBIC 3a7adyd B 0O0pa3oBaTEIbHOU
JESATETbHOCTH M )KU3HEHHBIX CUTYaIlUsX;

BBISIBJISTh TNPUYUHHO-CJICACTBCHHBIE CBS3M M aKTyaJu3WpoOBaTh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ peIIeHUs, HaXOJUTh apTyMEHTHI IS JI0Ka3aTeIhCTBa
CBOMIX YTBEPXKICHHM, 3a/1aBaTh MapaMeTPhbl K KPUTEPUH PEIICHHUS;

aHAM3UPOBATh TMOJYyYEHHBIE B XOJE PEHICHUS 3aJaud  Pe3yJbTarThl,
KPUTHYECKH OIEHUBATh MX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OICHKY HOBBIM CUTYAIIUsAM, OIICHUBATH MMPUOOPETEHHBIN OITBIT;

OCYIIECTBIISATh 1I€JICHANPABICHHBII MOMCK MEPEeHOca CPEeICTB M CIOCOOOB
JeUCTBUS B TPO(GECCUOHATLHYIO CPENY;

yMETh TMEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO M MPAKTHUUECKYIO0 00JacTu
KU3HECATEIIBHOCTH;

YMETh UHTETPUPOBATH 3HAHUS M3 PA3HBIX YUEOHBIX MPEIMETOB;

BBIJIBUTaTh HOBBIC WJICH, MpEJIaraTb OPUTHMHAIBHBIC MOAXOIbI M PEIICHUS,
CTaBUTb MPOOJIEMBI U 33]1a4H, TOMYCKAIOIINE AIbTePHATUBHBIC PEIICHUSI.

3) padora ¢ ungopmanmei:

OpPHUEHTHUPOBATHCSA B PA3IMUHBIX UCTOUYHHKAX MH(OpMaIUu (TEKCTE YIeOHOTO
nocoOusi, HAYYHO-TIOMYJISIPHOW JIUTEparype, OWOJOTHMYECKHX CJIOBapsSX U
CIIPaBOYHHMKAX, KOMITBIOTEPHBIX 0Oa3ax MaHHBIX, B MHTepHETe), aHATM3UPOBATH



WHGOPMALIMIO PA3IUYHBIX BUJOB U (POPM MPEACTABICHUS, KPUTUYECKU OLICHUBATH
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUNBOCTH;

dbopMyIHpoBaTh 3aNPOCHl U MPUMEHSATh PA3IMYHBIE METOJBI MPHU TIOUCKE U
oTbope Omosornyeckor mHGOpMaIMH, HEOOXOIUMON IS BBITTOJHEHUS YUSCOHBIX
3a/ay;

npuoOpeTaTh OMBIT HCIOJIB30BAHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHi, COBEPIIIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIB30BAHUS PA3IUUYHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITEJIBHO ~ BbIOMpaTh  ONTUMAJbHYIO  (QOpMYy  MpPEACTABICHUSA
Oounonornyeckoil HHGopMalu (CXxembl, TpauKu, TuarpaMmbl, TaOIUIbI, PUCYHKH
" Ipyroe);

UCIIONIb30BAaTh HAy4HbIM $3bIK B KayeCTBE CpEIACTBA IMpH pabore ¢
Ounosnorudeckoii uHPOpMaAIMEH: TNPUMEHSATh XHUMHUYECKHEe, (QHU3UYEeCKue u
MaTeMaTHYeCKUE 3HAKM W CUMBOJBI, (popMyinbl, abOpeBHaTypy, HOMEHKJIATYpY,
UCIONIb30BaTh U MPeoOpa3oBBIBaTh  3HAKOBO-CUMBOJIMYECKHME  CPENICTBA
HaIJISITHOCTH;

BJIQJIETh ~ HaBBIKAMHM  pACIO3HABaHMS M 3allUThl  WHMOpMAIHH,
nH(pOPMAITMOHHON 0€30IMaCHOCTH JIMIHOCTH.

OBiageHne yHHBePCAIbHBIMU KOMMYHHMKATUBHBIMY 1€iCTBUAMM:

1) obO1IeHme:

OCYIIECTBIISATh KOMMYHHUKAIIUU BO BCeX cpepax >KU3HHU, aKTUBHO y4aCTBOBATH
B JMAJIOTe WX JUCKYCCHHU TIO0 CYIIECTBY OOCYyKJaaeMoil TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATH CYXKJIEHUS OTHOCUTEIHHO BBIMIOJIHEHUS MpeasiaraeMon
3aJla4y¥, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIUN NIPYTUX YYaCTHUKOB
JMaJiora Wik IUCKYCCHUH);

pacrmo3HaBaTh HeBepOalbHBIE CpeIACTBA OOIIEHUS, MOHWMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(IMKTHBIX CUTYallHi,
YMETh CMSITYaTh KOH(QJIUKTHI U BECTH MIEPErOBOPHI;

BJIQ/IETh PA3IMYHBIMU CIIOcO0aMU OOIEHUS W B3aMMOJCHCTBUS, MOHUMATh
HAMEPEHUS JAPYTUX JIOJEH, MPOSBIATh YBAXKUTEIHHOE OTHOIICHUE K COOECETHUKY
1 B KOPPEKTHOU (popMe GopMyITHpOBaTh CBOM BO3PAKCHUS,

pa3BEPHYTO M JIOTUYHO HU3JAraTh CBOIO TOYKY 3PEHHSI C HCIOJb30BAHHEM
SI3BIKOBBIX CPECTB.

2) COBMeCTHAsI IesiTeIbHOCTh:

MOHUMAaTh W HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUAYaJIbHON
PabOTHI IPH PEIICHNH OMOJIOTHYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIUMOCTD
NPUMEHEHHUS IPYNIOBBIX (OPM B3aUMOJEHCTBUS MIPH PEIICHUH Y4eOHOM 3a1a4u;

BBIOMpPATh TEMATUKY M METOJIbI COBMECTHBIX ACHCTBUU € Y4€TOM OOIIHX
MHTEPECOB ¥ BO3MOKHOCTEH Ka)KI0Tr0 WieHa KOJJIEKTHUBA;



NpPUHUMATh  LEIM  COBMECTHOM  JEATETbHOCTH, OpPraHU30BbIBaTh U
KOOPAWHUPOBATh AEUCTBUSA IO €€ JOCTHMIKCHHIO: COCTaBJISATh IUIAH JCHCTBUH,
pacupenenaTh pojid ¢ Y4ETOM MHEHHMM Y4YaCTHUKOB, OOCYXAaTh pE3yJIbTaThl
COBMECTHO pabOTHI;

OLICHMBATh KAauye€CTBO CBOET0 BKJIAJa M KaXJOr0 Y4YaCTHHKA KOMaHIbl B
00mmii pe3ynbTaT MO pa3padOTaHHBIM KPUTEPHIM;

npejyiaraTh HOBBIE TMPOEKTHI, OLIEHUBATh WJIEM C TIO3UIMA HOBU3HHBI,
OpUTHUHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh TIO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PA3IUUYHBIX
CUTYAIIUSX, MPOSBIISITH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUITMATHBHBIM.

OBJaieHHe YHUBEPCAJIbHBIMY PEryJsSTUBHBIMHU J1€iiCTBUAMU:

1) caMoopraHu3amus:

UCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS [UJIS BBISIBJICHUS MPOOJIeM W HX
pEIIeHUS B )KU3HEHHBIX U yU€OHBIX CHUTYaIIUsX;

BBIOMpATh HAa OCHOBE OHWOJOTMYECKUX 3HAHMM 1EIEBbIE U CMBICIOBBIE
YCTaHOBKH B CBOUX JICHCTBHSIX M MOCTYNKAX MO OTHOUIEHUIO K KUBOM MPHUPOJE,
CBOEMY 3JI0POBbIO U 3[I0POBbIO OKPYKAIOIIHX;

CaMOCTOSITEJIBHO OCYIIECTBIATh MMO3HABATEIbHYIO AESATEIbHOCTh, BBISIBISATH
po0JIeMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIbHOM
NEATEIbHOCTHU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIBHO ~ COCTAaBJISITh IUIAH PEHICHUS MpoOJIEeMbl € YU4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPETOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacHIMpSTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JIeNaTh OCO3HAHHBIN BBHIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHUE;

OIICHUBATH MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBATh (DOPMUPOBAHUIO U MPOSBICHUIO IMIMPOKON 3SPYIHUIIMHU B
pas3HbIX 0O0JacTSIX 3HAHUN, MOCTOSIHHO MOBBIIATH CBOW OOpa3oBaTENIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallMsM, BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTD,
OIICHMBAaTh COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJIAJCTh  HaBbIKAMU  TO3HABAaTE€IbHOM  pe(diIeKCMM Kak  OCO3HAHUS
COBEpPUIAEMbBIX JIEUCTBUA M MBICIUTEIBHBIX MPOLECCOB, HX PpE3yJbTaTOB H
OCHOBaHUH, MCIOJb30BaTh MPUEMBI peIeKCUU IJIS OLICHKU CHUTYallMH, BbIOOpa
BEPHOI'O PEIICHNUS;

yMETh OIIEHUBaTh PHUCKH U CBOCBPEMEHHO IPUHUMATh PEIICHUS MO0 HUX
CHUKEHUIO;



IIPUHAMAaTh MOTHUBBI M apryMEHTbl JPYIrUX IIpU aHAIHU3E pe3yJIbTaTOB
NEeATEIIbHOCTH;

3) npuHsATHE cedsi U APYTrUX:

NPUHUMATD ce0s1, MIOHUMAas CBOM HEJIOCTaTKU U JIOCTOUHCTBA;

IIPUHAUMAaTh MOTHUBBI M apryMEHTbl JPYIrUX I[PU aHAINU3E PE3YJIbTATOB
NEATEIbHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JPYrUX HA OIINOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIIMH JIPYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpenmertHbie pe3ynbTaThl ocBoeHusi mporpammbl COO 1o Ouosiorud Ha
0a30BOM YpOBHE BKIIFOUAIOT crienudpuyeckue s yaeoHoro mpeamera «buonorusy
Hay4YHbIE 3HAHWS, YMEHHS M CIIOCOOBI EWCTBHUI MO OCBOSHHUIO, UHTEPIPETALIUU U
npeoOpa30BaHUIO 3HAHUM, BUJBI JIEATEILHOCTU MO MOJYYEHHIO HOBOT'O 3HAHUS U
NPUMEHEHUIO 3HAHWN B Pa3IMYHBIX yYEOHBIX CHUTYyaIMsIX, a TaKKe B peajbHBIX
KU3HEHHBIX CHUTYAIUsX, CBSI3aHHBIX C OwoJsiorueid. B mporpamme mnpeaMeTHbIe
pe3yIbTaThl MPEACTABIEHBI TI0 TO/1aM 00yUYEHUS.

[IpeameTHbie pe3yabTaThl OCBOECHUS y4yeOHOro mpeamera «buonorus» ¢ 10
Kaacce NOJKHBI OTPAXKATh:

c(OpPMHUPOBAHHOCTh 3HAHUN O MECTE U POJU OUOJOTHU B CUCTEME HAYYHOIO
3HaHUS ECTECTBEHHBIX HayK, B (OPMHPOBAHMH COBPEMEHHOW €CTEeCTBEHHO-
HAay4YHOW KapTUHBI MUpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCUICKHX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OWoNoruu, (QYHKIIMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKA JJI pEUICHUS KU3HEHHBIX 33]1a4;

YMEHHE PACKPBIBaTh COJEp)KaHUE OWOJOTHYECKUX TEPMHUHOB U TOHSITHM:
KU3Hb, KJIETKa, OpraHu3M, Meradonu3M (0OMEH BEIIECTB U MpEeBpallCHUE
SHEPTUH), TOMEOCTa3 (CaMOPETyJIslKs), YPOBHEBAs OpraHU3AIMS KUBBIX CHCTEM,
CaMOBOCHIPOU3BEEHUE (PENPOAYKLKA), HACIEACTBEHHOCTh, U3MEHYMBOCTD, POCT U
pa3BUTHE;

yMEHHE W3jIaratb OWOJOTWYECKHe Teopur (KJIETOYHAsi, XPOMOCOMHas,
MyTallMOHHAs, LEHTpajbHasl JIorMa MOJEKYJsIpHOW Ouosoruu), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunosa) u ydyenus (o ueHTpax MHOrooOpasusi u
MPOUCXOXKICHUS KyIbTypHbIX pactennii H. M. BaBunosa), onpenensts rpaHuilbl
UX IPUMEHUMOCTH K )KMBBIM CUCTEMaM,;

yMEHHE BJIaJIeTh METOJaMHU HAYYHOTO MO3HAHUsI B OMOJIOTUHU: HAOIIOICHUE U
ONKMCAHUE JKUBBIX CUCTEM, IPOLIECCOB W SIBJIICHUW, OpraHU3alUs U IMPOBEICHUE
OMOJIOTMYECKOTO  JKCIEPUMEHTa,  BBIABWKEHHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXAY HCCIAEAYeMBbIMH BEIIMUMHAMH, OOBSICHEHHUE TMOJIYYECHHBIX



pE3yNIbTaTOB, WCIIOJI30BAHHBIX HAYYHBIX MOHITHHA, TEOPUH W 3aKOHOB, YMEHHE
JieN1aTh BBIBOJIBI HA OCHOBAHHHM MOJYYEHHBIX PE3Yy/IbTaTOB;

YMEHHE BBIJICIATH CYIIECTBEHHBIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT H
AYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OPraHu3MOB, OCOOEHHOCTHU
Mpo1eccOB: 0OOMEHa BEUIECTB M MPEBPAILCHUS DHEPTrUU B KIETKE, (POTOCHUHTE3A,
IUTACTUYECKOTO U DHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHUTO3a, Meio3a,
OIJIOJIOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYabHOTO pPAa3BUTUS  OpraHU3Ma
(oHTOTEHE3);

yMEHHE MPUMEHATH MOJIY4YEHHbIC 3HAHUS I OOBSICHEHHS OMOJIOTHYECKUX
IIPOLIECCOB U SIBJIEHHUM, ISl IPUHATUSA NMPAKTUYECKUX PELICHUM B MOBCEIHEBHOU
KU3HU C 1eNiblo obOecrieueHusi OEe30MacHOCTH CBOETO 3/I0POBbSI U 310POBBS
OKPYKaIOIINX JIF0JIeH, COOII0IEHUS] HOPM I'PaMOTHOTO MOBEACHUS B OKpY’KaroIen
OPUPOJIHON cpese, TMOHMMaHHE HEOOXOIMMOCTH WCIOJIb30BAHMS JTOCTHKEHUN
COBPEMEHHOM  OWOJOrMM W OMOTEXHOJOTMH Uil  PalMOHAIBHOIO
MIPUPOIOTNIOIL30BAHHS,

YMEHHE pellaTh 3JIEMEHTapHbleé TIE€HEeTUYECKHE 3aJayd Ha MOHO- H
IUTUOPUIHOE CKpEIIMBaHUE, CIEIUICHHOE HAaCJEJI0BaHUE, COCTABISATh CXEMbI
MOHOTHOPUAHOTO CKPELIMBAHUA ISl MpeicKa3aHusl HACIEAOBAHUS NMPU3HAKOB Yy
OpPTaHU3MOB;

YMEHHE BBITIOJHATL JIAOOpATOpPHBIE M TPaKTHYECKue paboThI, COOJI0IaTh
npaBuiia Ipu padboTe ¢ y4eOHBIM U 1Ta00OpaTOPHBIM 000PYI0BAaHUEM;

YyMEHHE KPUTHUYECKH OIICHHBAaTh W HMHTEPIPETUPOBATh WHGOPMAIIUIO
OMOJOTMYECKOT0 COJEp>KaHUsA, BKJIIOYAIONIYI0 IICEBJOHAYYHbIC 3HAHUS U3
pa3IMYHBIX MUCTOYHUKOB (CpElICTBa MAaCCOBOW MH(OpMAIK, HAyIHO-TIOMYJISIPHEIC
MaTepuasbl), STUYECKHE AaCHEKThl COBPEMEHHBIX HCCIEOBAaHUN B OWOJIOTHH,
MEIHIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaThb COOCTBEHHBIC MHCbMEHHbIE W YCTHBIE COOOIICHHUS,
000011258 OMoIOorMYecKy0 MHGOPMAILIMIO M3 HECKOJbKHUX MCTOYHUKOB, TPAMOTHO
MCIOJIb30BaTh MOHATUIHBINA anmapat OMOJIOTUH.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS yueOHOro mpenmera «buonorus» 6 11
KJlacce TOJKHBI OTPaXKaTh:

c(hOpPMUPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJIOTHH B CUCTEME HAYYHOTO
3HaHHUA €CTECTBEHHBIX HayK, B ()OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAyYHOM KapTHUHBI MHpa U HAYYHOT'O MHPOBO33PEHUS, O BKIIAJE POCCUUCKHUX H
3apyOeKHBIX Yy4YEHBIX-OMOJIOTOB B pa3BUTHE OWoNoruu, (QYHKIIMOHAIBHOM
IPaMOTHOCTH YeJIOBEKa IS PEIICHUS )KU3HECHHBIX 33]1a4;

YMEHHE PaCKpbIBATh COJIEpP)KAHUE OMOJIOTMYECKMX TEPMHUHOB M TOHSTHIA:
BU/I, IONYJIALMS, TeHO(POH I, IBOJIOLMS, ABMKYIIHUE CUIbI ((haKTOpbI) IBOJIOIMUH,
OPUCTIOCOOTICHHOCTh OPraHU3MOB, BHJ000pa30BaHHUE, KOJOTUYECKUE (DAKTOPHI,



DKOCUCTEMa, TPOAYLEHThI, KOHCYMEHTBHI, PEIyICHTHl, LENu MHUTAHUS,
AKOJIOTUYECKas MUpaMuIa, OMOTeoIeH03, Onocdepa;

YMEHHE W3Jarath OWOJIOTMYECKHE TEeOpuH (DBOJIONMOHHAs Teopusi Y.
JlapBuHa, CHHTETHYECKas TEOPHUS OHBOJIOIMHU), 3aKOHBl W 3aKOHOMEPHOCTHU
(3aponpimeBoro cxoactBa K. M. baspa, depenoBaHusi IJIaBHBIX HaIpaBiICHUN U
nytei sBomonnu A. H. CeseprioBa, yuenuss o omochepe B. U. Bepraackoro),
OTIpeJIeATh TPAHMIIBI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHE BIIQJIETh METOJIJaMU HAYYHOT'O TIO3HAHMS B OMOJIOTHH: HAOIIIOICHHUE U
OMKCAaHUE >KUBBIX CHCTEM, MPOIECCOB W SBJICHHM, OpraHu3anus U IMPOBEACHUE
OMOJIOTUYECKOTO0  JKCIEPUMEHTa,  BBIABMKCHHE  THUIIOTE3bI,  BBISIBICHHC
3aBUCHMOCTH MEXIYy HCCICAYEMbIMH BEIIMYMHAMH, OOBSICHEHHE TOJNYyYECHHBIX
PEe3yIbTaTOB, WCIOJIL30BAHHBIX HAYYHBIX TMOHSATHN, TEOPUUA M 3aKOHOB, YMCHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHHH MOJTYYCHHBIX PE3yIbTaTOB;

YMEHHE BBIJCNISATh CYIIECTBCHHBIC MPU3HAKKA CTPOCHHSI OMOIOTHYECKHUX
OOBEKTOB: BHJOB, MOMYJSIUNA, MPOAYIEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOTeOIIeHO30B U DKOCHUCTEM, OCOOEHHOCTH TIPOLIECCOB: HACIEICTBEHHOU
W3MEHYHUBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa3OBaHUs, MPUCTIOCOOJIEHHOCTH
OpraHU3MOB, JCHCTBUS OKOJOTUYECKHX (DaKTOPOB Ha OpPraHU3MBI, MEepeHoca
BEIIECTB M TOTOKA HHEPTUU B DKOCHUCTEMAaX, AHTPOIMOTEHHBIX HW3MEHEHUU B
AKOCHUCTEMAaxX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB U OHWOTC€OXMMUYECKHX
ITUKJIOB B Onocdepe;

YMEHHE TPUMEHSATH TOJYyYEHHBIC 3HAHUS IS OOBSCHEHUS OMOJIOTUYECKUX
IIPOLIECCOB M SIBJICHUM, JUISI NPUHATHSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C IIeNIbI0 o0ecredeHnss 0e30macHOCTH CBOETO 370POBBS U 30POBBS
OKPYKAIOIINX JIF0JIeH, COOTI0IEHUS] HOPM I'PaMOTHOTO MOBEACHUS B OKpY KaroIen
NPUPOJTHON cpeje, TMOHMMAaHHE HEOOXOIMMOCTH HCIIOJIb30BAHUS JTOCTHIKCHUN
COBPEMEHHOI OMOJIOruH ISl palliOHAILHOTO MPUPOIOTIOIb30BaAHUS;

YMEHHE peliaTh 3JIEMEHTapHbIE OMOJIOTMUECKHUE 3aJa4H, COCTABISTh CXEMBI
MEPEHOCA BEIIECTB M SHEPTUU B IKOCUCTEMAX (IIE€NU MUTAHUA);

YMEHHE BBHITIONHATH JTAOOpPATOPHBIE M MPAKTUYECKUE PaOOTHI, COOMIOAATH
MpaBWIa MMPH paboTe ¢ YICOHBIM U JTaOOPATOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OIICHMBAaTh W HWHTEPIPETUPOBATH HHPOPMAIUIO
OMOJIOTUYECKOTO COJACpPKaHMsI, BKIIOYAIONIYI0 TICEBAOHAYYHBIC 3HAHUS W3
pa3IMYHBIX MUCTOYHUKOB (CpelICTBa MAacCOBOU MH(OpMAIK, HAyYHO-TIOMYJISIPHbIE
MaTepualibl),  pacCMaTpuBaTh  TJIOOAJbHBIC  JKOJOTHYECKHE  IMPOOIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO TIO3UITHUIO;

YMEHHE CO3/1aBaThb COOCTBEHHBIE MHCbMEHHbIE W YCTHBIE COOOIICHHUS,
00001125 OMoIOTMYECKy0 MHGOPMAILIMIO M3 HECKOJBbKHUX HMCTOYHUKOB, TPAMOTHO
UCMOJIb30BaTh MOHIATUIHBINA anmapat OMOJIOTUH.



TEMATHUYECKOE IIVIAHUPOBAHHUE

10 KUIACC

HaumeHoBaHue pa3iesioB U TeM

KoauuecTBo 4acoB

JJeKTpoHHBbIE (LU (PPOBBHIE)

Ne i/t Konrpoabnbie IIpakTtuueckue
NPOrpamMMmsl Bcero o0pa3oBare/ibHbIE pecypchl
padoThI padoThI
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBble cucTEMBI M UX OpPraHU3aLUs 1 https://m.eds00.ru/5T7SVKFTX
3 XUMHUYECKUN COCTaB U CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/Y TLWW9JEO
4 Ku3HeneareabHOCTb KIETKU 6 https://m.edsoo.ru/MEETZ2D71
P
5 AMHOIRCHHE 1 HHAIBHAYAIBHOC 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPTaHU3MOB
H
6 ACTCACTRCHHOCTE 1 HEMEHAHEOCTE 8 15 https://m.eds00.ru/ONPNXJI7X6
OpPraHU3MOB
C .0
7 CUCIHII OPTAHHEMOB. LICHOBH 3 hitps://m.eds00.ru/2EY34NEHR
OMOTEXHOJIOTHUH
8 PesepBHOE Bpemst 1 https://m.edsoo.ru/FDB08R36J
OBIIEE KOJIMYECTBO YACOB I1O0 34 0 4
[TPOT'PAMME



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

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBo 4acoB

DJIeKTpOHHbIE (LM (pPOBbIE)

Ne i/ Kontpoabnbie IIpakTuyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTbI padoTbI
1 DBOJOMOHHAS OUOJIOTHS 9 1 https://m.edsoo.ru/7F6R1ZROH
B
2 OSHIRHOBCEIE 1 pAsBitie SEHME Ha 9 0.5 https://m.edsoo.ru/OFLS81YB5
3emiie
3 OpranusMbl 1 OKpyXkarolas cpeaa 5 1 https://m.edsoo.ru/XNFOD96AA
Coob6
4 OODIIECTBA H KOTOTHACCIE 9 https://m.edsoo.ru/WXWAVS56F
CHCTEMBI
5) PesepBHOE Bpemst 2 https://m.edsoo.ru/T3R3FWNQON
OBUIEE KOJIMYECTBO YACOB T10
- 34 0 25

I[TPOTPAMME



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




HOYPOUYHOE INIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoauuecTBo yacoB

KoutpoJuabHbie

Bcero
padoThI

IIpakTH4eckune
padoThI

Jlara
U3y4yeHus

JJIeKTPOHHBbIE HM(ppOBHIE
o0pa3oBare/ibHbIE pecypchl

buonorus B cucreme HayK

01.09.2026

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

MerTobl TO3HAHUS )KUBOU
npupojibl. [IpakTuueckas
pabota Ne 1 «Mcnomp3oBaHue
pa3IMYHBIX METOAOB IPH
U3Y4YEHUU OMOJIOTUUECKHUX
00BEKTOB

0.5

08.09.2026

https://m.edsoo.ru/GAB23860W

buonornueckue cuctemsl,
MPOLIECCHI U X U3yYCHHUE.
BxoHOM KOHTPOJIB.

15.09.2026

https://m.edsoo.ru/A7VOYD215

XUMHNYECKHUH COCTaB KIETKH.
Bona n MuHepanbsHbIE COMH

22.09.2026

https://m.edsoo.ru/L17LJ590V

benku. CoctaB u cTpoeHue
0enKoB

depMeHTBI — OHOIOTHYECKUE
karanu3zaropsl. JlaboparopHas
pabota Ne 1 «M3ydenue
KaTaIUTUIECKON aKTHBHOCTH
(dhepMeHTOB (Ha mpuMepe
aMIJIa3bl WM KaTanas3bl)»

0.5

29.09.2026

06.10.2026

https://m.edsoo.ru/V33INUW5W

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

YraeBonsl. JIunmuas!

https://m.edso0.ru/OJ7NFITI5



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

10

HyxkneunnoBblie kucnotsel. AT®

Hcropus u METOIBI U3YUEHUS
Kietku. Knerounas reopust

Knetka kak OECJIOCTHAA KHUBas
CHCTEMA

13.10.2026

20.10.2026

10.11.2026

17.11.2026

https://m.edsoo.ru/WOELRA9B3

https://m.edsoo.ru/JXQMJOGM3

https://m.edsoo.ru/XDCLRAF10Q

11

CrpoeHnue sykapruoTU4eCKou
kieTku. JlabopaTopHas paboTa
Ne 2 «MI3yuenune cTpoeHust
KJIETOK PaCTE€HUM, )KUBOTHBIX,
rpuboOB 1 OaKkTepuil Moj
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpoOIIpenaparax 1 ux
ONMCAHUE»

0.5

24.11.2026

https://m.edsoo.ru/KZ01W5LJY

12

13

14

OOMeH BelecTB Wik
MeTa0O0IN3M

dorocuuTe3. XeMOCHHTES

DHepreTU4YecKuii 0OMeH

01.12.2026

08.12.2026

15.12.2026

https://m.edsoo.ru/LOB313XYZ

https://m.edsoo.ru/\V882FDGSF

https://m.edsoo.ru/T2LVIES3L

15

JKn3HeHHBIN UK KIETKU.
Jlenenue kiaeTku. MuTo3.
JlaGopartopnas padota Ne 3
«Habnronenne murosa B
KJIETKaX KOHYMKa KOpeIKa
JyKa Ha TOTOBBIX
MHUKpOIIpernapaTax»

0.5

22.12.2026

https://m.edsoo.ru/CO1NPWLF4



https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4

16

17

BuocunTes Oenka. Peakims
MaTPUYHOTO CHHTE3a

Tpancasus — OHOCUHTE3
Oenka

29.12.2026

12.01.2027

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

https://m.edsoo.ru/TFDKDDWWM

18

Hexnerounsie (opMBbI KU3HH
— BUPYCHI

19.01.2027

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

19

DopMbI pa3MHOKEHUS
OpraHu3MOB

26.01.2027

https://m.edsoo.ru/2JLXB4AOR

20

21

22

23

Meiios

OO0pasoBaHue 1 pa3BUTHE
MOJIOBBIX KIIETOK.
OnnonoTBOpEHUE.
JlabopaTtopnas padota Ne 4
«M3y4yeHne cTpoeHus MOIOBBIX
KJICTOK Ha FOTOBBIX
MUKPOITpenapaTax»
WuauButyanbHOE pa3BUTHE
OpraHu3MOB

I'enernka — Hayka o
HACJICZICTBEHHOCTH U
W3MEHYHUBOCTH

0.5

02.02.2027

09.02.2027

16.02.2027

02.03.2027

https://m.edsoo.ru/5SNUXK0X86

https://m.edso0.ru/C29L4DXB8

https://m.edsoo.ru/MA4T8L5AD

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTHU
HACJICIOBAaHUS TIPU3HAKOB.
MoHorndpuaHOE CKpEIIMBaHKE

09.03.2027

https://m.edsoo.ru/YYQSG9WI2

25

JlurubpuaHoe CKpenuBaHue.
3aK0H HE3aBUCHUMOTO
HaCJIeI0BaHUS TPU3HAKOB

16.03.2027

https://m.edsoo.ru/YSNANQ65V



https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V

26

CuenuieHHOE Hacae0BaHUE
npu3HakoB. JlaboparopHas
pabora Ne 5 «M3yuyenue
PE3yJIbTaTOB MOHOTHOPHIHOTO
U TUTHOPHUIIHOTO CKPEIIUBAHHMSI
y 1p030(UITbI Ha TOTOBBIX
MHUKpOTIperiapaTax

0.5

23.03.2027

https://m.eds00.ru/P2SQ5ZGN2

27

I'eneruka noma. HaciemoBanue
MPU3HAKOB, CLEIUICHHBIX C
IOJIOM

06.04.2027

https://m.edso00.ru/3GYGV47YM

28

HN3MeHUYnBOCTb.
Henacnencreennas
U3MEHYMBOCTb. JIabopaTopHas
pabota Ne 6. U3yuenue
MoIU(pUKAITMOHHOMN
W3MEHUYUBOCTH, IOCTPOCHHE
BapHAIIMOHHOTO psijia U
BAPHUALIMOHHON KPUBOW»

0.5

13.04.2027

https://m.edsoo.ru/M3MHUK2VV

29

Hacnencrennas
U3MEHYHMBOCTh. JlabopaTtopHas
pabora Ne 7. «AHanu3 MyTanui
y 1p030(UITbI Ha TOTOBBIX
MHUKpOTIperapaTax

0.5

20.04.2027

https://m.edsoo.ru/VWT70DZ8R

30

31

I'enetuka yenoBexa BIIP

PesepBHblit ypok. O600mIeHNE
o TeMe «HacnencTBeHHOCTh U
W3MEHYUBOCTH OPTAaHU3MOBY

27.04.2027

04.05.2027

https://m.edsoo.ru/XU9SFS3GA

https://m.edsoo.ru/E2IXRS2EB

32

CeJ’IeKHI/IH KaK HayKa " IIponecce

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



https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98

MeTOIII)I N JOCTHKCHUA

11.05.2027

33 CEJICKIIUU PACTCHUH U 1 18.05.2027 https://m.edso0.ru/JSK3Q6W0J
KHUBOTHBIX
buorexHonorus xak oTpaciib
34 1 https://m.edsoo.ru/TAKI9E62K
IPOK3BOICTEA 25052027 0 .
OBUIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME



https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KJIACC

KoauuecTBo 4acoB

Ne HMara DJIeKTpPOHHbIE U (POBbIE
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero U3ydeHusi oOpa3oBaTebHbIE PECYpPChl
padoTnbI padoTbI

35 .

1 SOOI 1 METOART €€ 1 https://m.edsoo.ru/6KWQIKBKU
W3YYCHHUS
41

2 CTOPHA PasBitii 1 hittps://m.eds00.ru/0SWCA7SSX
MIPEJICTAaBICHHUI 00 3BOJIOIIUU

3 Muxkpo3Bomronus 1 https://m.edsoo.ru/TOFAUE4ZP
[Tomymnsiust Kak dJeMeHTapHas
C/IMHMIIA BUJIA ¥ SBOJIIOLINH.

4 JlaGopaTopnas padota Ne 1 1 0.5 https://m.edsoo.ru/D3UCLTSOF
«CpaBHeHUE BUJOB I10
MOP(}OTOTHIECKOMY KPUTEPHIO»
JBrKyiye cuisl

5) (amemeHTapHbIe HaKTOPHI) 1 https://m.edsoo.ru/3EH6CNOWI
HBOJTIOTIIH
E .

6 CTCCTBEHHbII OTOOp i ero 1 https://m.edsoo.ru/DY32BUDOO
¢dbopmbI
Pe3ynbTaThl 3BOIIONUNA:
MPUCIIOCOOICHHOCTD
OpPraHHU3MOB H

7 BU1000pasoBaHHe. 1 0.5 https://m.edsoo.ru/\WVAJHSTLOB

Jlaboparopnas pabota Ne 2
«Onucanue npucrnocoOIeHHOCTH
opraHusma M €€ OTHOCHUTEIIEHOTO
XapakTepa



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

Hanpasnenns u nmytu

no treMe «Bo3HUKHOBEHNE U

8 https://m.edsoo.ru/P11FI0YV3
MaKpPOIBOJIOLUN

9 HeoOpaTumMocThb 3BOTIOIIHH https://m.edsoo.ru/CLA9VC5JJ
41

10 CTOPHA XKU3HH Ha 3eMIIe 1 https://m.eds00.ru/MIYY1IMVX7
MCETOABI €€ I/I3yIICHI/I$I

11 PunoTesst MpoHCxoAeHHS https://m.eds00.ru/EKNHXBOS2
JKA3HU Ha 3emie

12 Passurne xusim Ha Sewe 1o https://m.eds00.ru/ECINSTE62
3pam U IeproIaMm
OCHOBHBIe 3Tallbl 5BOJIFOITUA
paCTI/ITGHLHOFO " JKUBOTHOI'O

13 mupa. [IpaxTuaeckas pabora No 0.5 https://m.edsoo.ru/7K1LYOSCT
1 «3y4yeHne nckonaemMpIx
OCTaTKOB paCTeHI/Iﬁ U JKUBOTHBIX
B KOJIJICKIOUAX»

14 Cospemennas cuctema https://m.eds00.ru/WSEXNIYAK
OpPraHM4ecKoro MUpa

15 IBOTIOLMS YENOBELA https://m.eds00.ru/ADV3JERUE
(aaTpOTIOTEHE3)

16 Jpwicymue cust ($axToper) https://m.eds00.ru/D7JZMBYPQ
aHTPOITOreHe3a

17 OcHOBHBIE CTa/H SBOTIOUHHA https://m.eds00.ru/14G19MO4K
YyeJI0BeKa
Yenoseveckue pacsl U

18 MPUPOIHBIE aJalTalluN https://m.edsoo.ru/XL7QKC5PK
YyeJI0BEKA
P 5 .

19 esepBHEIi ypok. Obo0menne https://m.edsoo.ru/R6L7VY2GB



https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB

20

Pa3BUTHC )XU3HU HA 3emie»

DKOJIOTHS KaK HayKa

https://m.edso0.ru/K46 KON56I

21

Cpenpl oOuTaHus 1
AKOJIOTHYecKre (haKTOphI

https://m.edsoo.ru/DCOIEUICY

22

Abuornueckue GpaKkTophlI.
JlabopaTopnas pabota Ne 3.
«Mopdonoruyeckue
0COOCHHOCTH pacTeHUI U3
pa3HBIX MECT OOUTaHUS.
JlabopaTopnas padota Ne 4.
«BnusiHEE cBeTa Ha poCT U
pa3BUTHE YEPEHKOB KOJIEYCa

0.5

https://m.edso0.ru/G7NF3P1NM

23

bruotnueckue hakTopsl

https://m.edsoo.ru/A6Z8MGNQOR

24

DKOJIOTHUECKUE XAPAKTEPUCTUKU

nomyssiiun. [IpakTudaeckas
pabora Ne 2 «IToacuér

IJIOTHOCTH MONYJIALMM pa3HbIX

BUJI0B PACTEHUI»

0.5

https://m.edsoo.ru/X42J6ABRN

25

CooOuiecTBa OpraHu3MoOB —
OHOLIEHO3

https://m.eds00.ru/0T2K1PNGZ

26

DKOJIOTHYECKHE CUCTEMBI
(3KOCUCTEMBI)

https://m.edsoo.ru/S1LIRWZMR

27

28

OCHOBHBIE ITOKa3aTeIN
9KOCHUCTEMBI. DKOJIOTUUECKHE
nupamubel. CBOMCTBA
skocucteM. Cykieccus

IIpupoaHbIE HIKOCUCTEMBI

https://m.edso0.ru/NSTEWOGPE

https://m.edsoo.ru/WIDMMUBC5

29

AHTpOHOFeHHI)Ie OKOCHCTEMBI

https://m.edsoo.ru/\WRS65U3WC



https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WRS65U3WC

bruocdepa — rmobanbHas

30 1 https://m.edso0.ru/2X1VG50Q18
JKOCHCTEMA 3EMIN

31 3axonomeprocTn 1 https://m.edsoo.ru/\VV5JT6B38Z
CylIeCTBOBaHUs Ouochepbl
q

32 eI10BEUCCTRO B OnoC(hepe 1 https://m.eds00.ru/HXCDHPXDJ
3eman
C

33 OCYIIECTBOBANHE NPHPOLT 1 1 https://m.edso00.ru/187G37606
YeJIOBEUECTBA
PesepBHrlii ypok. O6001IeHNE

34 TeMbl «Coo00111ecTBa U 1 https://m.edsoo.ru/SW5XCF3K6
HKOJIOTUUYECKHUE CUCTEMBI»

OBHIEE KOJIMYECTBO YACOB I10 34 55

I[TPOTPAMME



https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6




IPOBEPSIEMBIE TPEGOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOM MPOI'PAMMBI

IIpoBepsiemble NpeAMeTHbIE Pe3YJbTATHI 0CBOCHHS] OCHOBHOI
o0pa3oBaTe/bHOI MPOrpaMMbl CpeHero o01ero 00pa3oBaHus

ChopMupoBaHHOCTh 3HAHUH O MECTE W POJH OHMOJOTUH B CHCTEME
HAayYHOTO 3HAHHUS €CTECTBEHHBIX HayK, B (POPMUPOBAHUY COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTUHBI MUpPa U HAYYHOTO MHPOBO33PEHUS; O
BKJIJIC POCCUHCKHX W 3apyOekHbBIX YUYEHBIX-OMOJIOrOB B Pa3BUTHE
Oouonorny; (pyHKIIMOHATBHON TPAMOTHOCTH 4YeNIOBEKa MJIs PEIICHUS

JKN3HCHHBIX 3aJa4

YMeHue packpblBaTh CoOAEpkKaHHE OHOJOTMYECKUX TEPMHHOB H
NOHATHUI: KU3Hb, KJIETKa, OpraHu3M; MeTaboau3M (0OMEH BEIIeCTB U
NpEeBpaALIEHUEe HHEPruM), TOMEOocTa3 (CaMOperyisilus), YpOBHEBas
OpraHu3alys >KUBBIX CHCTEM, CAMOBOCHPOHM3BEACHUE (PETPOIyKIN),

HaCJICACTBCHHOCTb, UBMCHYNBOCTL, POCT U PAa3BUTUC

YMmeHnue uznaraTb OMOJIOTHYECKHE Teopur (KJIeTOoYHasi, XpOMOCOMHas,
MmyTauuoHHas), 3akonsl (I'. Mennens, T. Moprana, H.. BaBunosa) u
yuyeHus (0 LEHTpax MHOrooOpa3usi W MPOUCXOKIACHHS KYJIbTYPHBIX
pactenuit H.M. BaBunosa), onpeaensts rpaHuilbl UX NPUMEHUMOCTH K

KHBBIM CUCTEMaM

YMeHue BiaJieTb METOJaMU HAydYHOTO T[O3HaHUS B OWOJIOTUU
(HaOnroZieHWe W ONKMCAHHME JKUBBIX CHUCTEM, TPOIECCOB U SBIICHUN;
OpraHm3aiys W T[POBEICHHE OHOJIIOTUYECKOTO  HKCIICPUMEHTA,
BBIIBIDKCHHUE  THUIIOTE3BI, BBISIBJICHUEC  3aBHCHUMOCTH MEXTY
HCCIEAYeMbIMU BEeTUYMHAMH, OOBSICHEHHUE TOJYYECHHBIX PE3yJbTaToOB,
WCIOJb30BAHHBIX HAYYHBIX MOHSATHM, TEOpPUM KM 3aKOHOB; YMEHHUE

ACJIaTh BBIBOJIbI HA OCHOBAHWU IMOJIYUCHHBIX peBy.]'IBTaTOB)

10 KVIACC

Kon
NMpoBepPsIeMOro
pe3yJjbTara

1

2

3

4

5

YMeHHE BBIICNIATH CYIICCTBCHHBIC TIPU3HAKH BHUPYCOB, KIIETOK
NPOKAPUOT H  JYKAPHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
OpraHW3MOB; OCOOCHHOCTH  TIPOIECCOB  OOMEHa  BEHIECTB W
NpeBpaIllcHUs] DHEPTUM B KJIETKe, (OTOCHHTE3a, IUIACTHYECKOTO |
DHEPreTHUECKOro  OOMEHa,  XEMOCHMHTE3a,  MHTO3a,  Meio3a,
OIUIOJIOTBOPCHHUS,  PAa3MHOXKCHHS,  WHIAMBUAYAJbHOTO  Pa3BUTHS

opranu3Ma (OHTOreHe3)




YMeHue mNpUMEHSATh MOJIyYCHHblE 3HaHUA s OOBSICHEHUSA
OMOJIOTUYECKHUX TPOLECCOB M SBICHUMU, U MPUHATHA MPAKTUICCKAX
pelLIeHHii B IIOBCEHEBHOM JKU3HU B LENIAX o0ecreyeHns 0e30macHoCTH
CBOETO 3/I0POBbSI M 3/I0POBBS OKPY>KAIOIIMX JIt0JIeH, COOTIOACHUS HOPM
rPaMOTHOTO TOBEACHUS B  OKPYXKaOIIEH MNPUPOJHOW  Cpele;
MOHUMAaHUE HEO0OXOIUMOCTH UCTIOJIb30BaHUS JOCTHKEHU I
COBPEMEHHON Ouoysiorud U OMOTEXHOJOTMH [UIsl palMOHaJIbLHOTO

IIPUPOJOTIOIB30BaHUS

YMeHnue pemarh 3J€MEHTApHbIE TeHETHYECKUE 3aJayd Ha MOHO- U
JTUTUOpUIIHOE CKpELIMBAHKE, CIICTUVICHHOE HACIeOBaHUE; COCTABIATH
CXeMbl ~ MOHOTHOPHJHOTO  CKpEUIMBAaHUS  JUIS  MpeACKa3aHUs

HacJIeJOBaHMs MPU3HAKOB Y OPraHU3MOB

YMeHue BBINONHATH Ja0OpaTOpHBIE W TMpaKTUYeCKue padoThl,
cobmoaTh MpaBuia Ipu pabore ¢ y4eOHbIM M J1a0OpPaTOPHBIM

000pyI0BaHUEM

YMeHHe KpUTHUECKU OLIEHHWBATh UM UHTEPHPETHUPOBATh MH(OPMAIUIO
OMOJIOTHYECKOTO COJIEP KAHUS, BKIIOYAOIIYIO ICEBJIOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX UCTOYHMKOB (CMU, HaydHO-TIONYyJIIpHBIE MaTEpHAIIb);
TUYECKHE AaCHeKThl COBPEMEHHBIX MCCIEJOBaHUM B OHMOJIOIHH,

MeIUIMHE, OMOTEXHOIOTHHI

10

YMeHue co3naBaTh COOCTBEHHBIC TTHCHMEHHBIC M YCTHBIE COOOIICHUS,
00001mast 6MOIOTHYECKYI0 WH()OPMAIIUIO M3 HECKOIBKUX UCTOYHHKOB,

rpaMOTHO HUCIIOJIb30BATh MOHATUMHBIN alrIapar Oouooruu

11 KUIIACC

Kon
MpoBepPsieMOro
pe3yJbTaTa

IIpoBepsiemble MpeAMeTHbIE Pe3YJbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTebHOI MPOrPaMMbI CpeHEro 001ero 06pa3oBaHus

CdopMupoBaHHOCTh 3HAHMI O MECTE€ U POJIU OHOJOTUU B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HayK, B ((OPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAY4YHOW KApTUHBI MUPA U HAYYHOTO MHUPOBO33PEHUS; O
BKJI/IE POCCUHCKHX W 3apyOeXHbBIX y4YEHBIX-OMOJOrOB B Ppa3BUTHE
Oounonornu; (pyHKIMOHATBHON TPAMOTHOCTH YeNIOBEKa I PEIICHUS

JKHN3HCHHBIX 3a1a4

YMeHue packpblBaTh COJIEp)KaHHME OHOJIOTMYECKUX TEPMHHOB U

MOHSTHI: BHI, TMOMYJISAIUS, TeHO(POH, IBOJIOIMS, TBUKYIIUE CHIIBI




(dakTopsr) ABOJIIOLINH, MIPUCTIOCOOJIEHHOCTh OpraHU3MOB,
BUI000pa3oBaHue, JKOJIOTHYECKHE (bakxTopsl, HKOCUCTEMA,
HPOTYLIECHTHI, KOHCYMEHTBI,  PEIYyIeHThl,  [eNH  [UTaHus,

9KOJIOTHYECKast MUpamMujIa, Ouoreoenos, ounocepa

YMeHue nznarath OMOJIOTHYECKHE TEOPUH (DBONIIOLMOHHASA Teopus Y.
JapBuHa, CHHTETHYECKas  TEOpHUS  DBOJIOLMHU), 3aKOHBI H
3aKOHOMEpHOCTH (3apoabliieBoro cxoactBa K.M. bapa, yepenoBanus
[JIaBHBIX HampasieHu# u myteil sBomonnu A.H. CeBeprioBa, yueHust o
ouochepe B.M. Bepnaackoro), ompenensaTh  TpPaHUIBl  HX

IMPUMCHHUMOCTH K )KMBBIM CUCTEMaM

YMeHue BIIaETh METOJAMH HAyYyHOTO IIO3HAHUS B OHOJIOTHH
(HaOnroZieHNe W ONMHMCAHHME >KUBBIX CHUCTEM, MPOIECCOB U SIBJICHUI;
OpraHm3ans W TMPOBEICHHE OHOJIIOTUYECKOTO  HKCIIEPUMEHTA,
BBIIBIDKCHHUE  THIIOTE3HI, BBISIBJICHUE  3aBUCUMOCTH  MEXIY
UCCIICAYeMbIMU BETUYMHAMHU, OOBSICHEHHUE TOJYYCHHBIX PE3yJbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TMOHSTHUM, TEOPUM M 3aKOHOB; YMEHHUE

ACJIaTh BBIBOJAbI HA OCHOBAHHWH ITOJTYUCHHBIX pe3y.]'IBTaTOB)

YMmenue BBIJICIISATh CYILIECTBEHHBIE NPU3HAKU CTPOCHHUS
OWoNorn4ecknx OOBEKTOB: BHIOB, TMOMYJALWN, MPOAYIEHTOB,
KOHCYMEHTOB,  PEIYyIIEHTOB,  OHWOTEOIIEHO30B M  DKOCHCTEM;
O0COOCHHOCTH MIPOLIECCOB HacJeICTBEHHOU U3MEHYHUBOCTH,
€CTECTBEHHOI'O0  OTOOpa, BUI000pa30BaHUS, MPUCITOCOOIIEHHOCTH
OpPraHW3MOB, JEUCTBUS DKOJOTUYECKHX (PAKTOPOB HA OPTaHHU3MBI,
NepeHoca BEUIECTB U MOTOKa YHEPTHH B SKOCUCTEMAX, aHTPOIIOT€HHBIX
U3MEHEHUH B HKOCUCTEMAX CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB U

OMOTCOXUMHUYECKIX ITUKIIOB B Onochepe

YMeHue TpUMEHSATh TOJIYYCHHBIC 3HAHUA I OOBSICHCHHS
OMOJIOTUYECKUX TPOIIECCOB U SIBJICHUM, JUISI IPUHSIITHUS MPAKTUISCKUX
pEeIIeHUH B TIOBCETHEBHOM JKU3HH B EJSIX 0OecTieueHus] 0€301MacHOCTH
CBOETO 3/I0POBBS U 370POBbSI OKPYXKAIOIIUX JTFOJIEH, COOIOICHHS HOPM
IrPaMOTHOTO TOBEJEHUS B  OKpYXKaloled NpUPOAHON  cpene;
IMOHUMaHUe HEOOXOIMMOCTH HCIIOIB30BaHUS JIOCTHKCHUI

COBPEMEHHOM OMOJIOTHH JUIsl pAallMOHATILHOTO MPUPOAOIIOIb30BaAHUS

YMmenue peiaTb 3JIEMCHTAPHBIC OMOJIOTHYSCKHUE 3aJa4u, COCTaBJIATH

CXEMBI IIEpEeHOCca BEIIECTB U YHEPTHH B 3KOCHUCTEMaX (LENU MUTAHUS)

YMeHue BBIMONHATH Ja0OpaTOpPHBIE W TMPaKTUYEeCKue padoTHl,
coOiroaTh mpaBwiaa TpH paboTe ¢ y4eOHBIM W JIa0OpAaTOPHBIM

o0opynoBaHuEeM




YMmenue KPpUTHUYCCKN OLICHUBAThL WU HMHTCPHIPCTUPOBATH I/IH(bOpMaI_[I/IIO
OHOJIOTHYECKOTO COIACPIKAHUS, BKIIIOYAIOI[YIO IICCBAOHAYYHbBIC 3HAHWA

U3 pa3nuuHbIX ucTouHuKoB (CMU, HayuyHO-TIONMyNIApHBIE MaTepUabl);

? paccMmaTpuBath I OENINGIE IKOJIOTHYECKHE poOIIeMbI
COBPEMEHHOCTH, (POPMHPOBATH MO OTHOIICHHWIO K HUM COOCTBEHHYIO
TIO3UITHIO
YMeHne co31aBaTh COOCTBCHHBIC MUChMEHHBIC M YCTHBIE COOOIICHHUS,
10 000011ast OMOJIOTHYECKYI0O HH(POPMAIUIO U3 HECKOJIBKUX MCTOYHUKOB,

I'paMOTHO HUCIIOJIL30BAaTb MOHSATUMHBIN alrIrapar ouooruu




HPOBEPAEMBIE 2JIEMEHTbBI COAEP’)KAHUA

10 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

buonorus kak Hayka

1.1

buonoruss — Hayka o uBoil mpupoxae. Pomp Ouonmormm B (opMupoBaHUH

COBPEMEHHOU Hay4yHOU KapTUHBI Mupa. CuctemMa OMOIOTHYECKUX HAYK

1.2

Metoapl TO3HAaHUS >KUBOM MPHUPOABI (HAOMIOJACHHWE, DKCIIEPHUMEHT, OMHCAHUE,
U3MepeHue, KiaccuUKalus, MOJICIUPOBaHUE, CTaTUCTHUYEcKas o00paboTka

JAHHBIX )

JKuBEIe cuCTEMBI U HX OopraHu3anus

2.1

Xuseie cuctembl (OMOCHCTEMBI) Kak HpeaMeT u3ydeHus Omornormu. CBOHCTBa

OMOCHCTEM M MX pa3HooOpasue

2.2

YpoBHU OpraHu3zanuu OUOCUCTEM: MOJIEKYJISIPHO-TEHETUYECKUH, KIICTOYHBIMH,

OpraHU3MEHHBIN, TIOMYJISIIMOHHO-BUI0BOH, SKOCUCTEMHBIN, OHOCchepHBIN

XUMUYECKUN COCTAB U CTPOEHUE KIETKHU

3.1

XUMUYECKUN COCTaB KIETKM. XUMHUYECKHE DJIIEMEHTBL: MaKpO3JIEMEHTHI,
MUKpO3JIeMeHThl. Bojga u  mMuHepanbHble BemiecTBa. DyHKIUM BOABI U

MUHEpaIbHBIX BellecTB B KieTke. [Togaep:kanne 0CMOTHYIECKOTO OataHca

3.2

benku. CoctaB u crpoeHHe O€IKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEIKOB.
He3ameHnMble u 3aMEHUMBbIE AMUHOKHUCIOTHL. AMHHOKHCIOTHBIH COCTaB.
YPpoBHU CTPYKTYpBI OETKOBOW MOJIEKYJIbI (TIEpBUYHAS, BTOPUYHAS, TPETUIHAS H
YeTBepTUYHAsl CTPYKTypa). XHUMHYECKHE CBOWCTBAa OenkoB. buonorunueckue
(byHKIIUU OETTKOB.

®depmeHThl — Omonormueckrue karaiau3aropbl. CTpoeHune (epmeHTa: aKTHBHBIN
HeHTp, cyOcTpaTHas crneruduuHocTh. Kodepmentsl. Burtamunbl. OTimgwus

(epMEHTOB OT HEOPraHMYECKUX KaTaJInu3aTOPOB

3.3

VYrneBonbl: MOHOCaxapuIsl (TJIOK03a, prubo3a U Ae30KCHpub03a), Aucaxapuabl
(caxapo3a, JaKTO3a) M MOJHCaxapuibl (KpaxMas, TIJHKOTeH, IIEJUTI0I03a).
buonornveckne GyHKIMN yTIEBOAOB.

Jlumuael:  TpUrMMUEpHUAbl,  cTepounbl,  Qochomumuael.  ['mapodunbHO-
runpodoOHbie  cBoiicTBa. buomornmyeckue ¢yHknun nunugoB. CpaBHEHHE

YTJI€BOJO0B, 0OEIKOB U JIMIMIUJ0B KaK HCTOYHHUKOB S9HCPTHHU

3.4

Hyxneunnossie kucnotsl: JIHK n PHK. HykiieoTrabl — MOHOMEpBI HYKJIIEMHOBBIX




kucioT. Crpoenne u Qynkuuu JIHK. Crpoenme u ¢ynxkunun PHK. ATO:

CTpoeHHuE U QYHKIHH

3.5

[wuronorus — Hayka o kietke. Knerounast reopus. MeToabl H3yd4eHUs KIETOK

3.6

3.7

Krnerka kak nenoctHas »xuBas cuctema. OOImMe MPU3HAKU KIETOK: 3aMKHYyTast
HapyxHasi MeMmOpana, moiyekynbl JIHK kak renernueckuid ammapar, cucrema

cuHTe3a Oelka

Tumbl KJIETOK: dyKapuoTHUYecKas M mpokapuotndeckas. OCOOCHHOCTH CTPOCHHS
MpOKapuOTHYEeCKOW  KieTku. Kierounas crenka Oakrtepuii. CrpoeHHe
AyKapuOTHUECKON KieTKH. OCHOBHBIE OTJIWYUS PACTUTEIbHOM, >KUBOTHOM M

IpUOHOMN KIIETKU

3.8

[ToBepXHOCTHBIC CTPYKTYpPhl KJICTOK — KJICTOYHAs CTEHKA, TJIMKOKAJIHUKC, HX
¢yukiun. [1na3matudeckas memOpana, e€ cBoiicTBa U ¢pyHkimu. [luromnnazma u eé
opranouipl. OTHOMEMOpPaHHBIC OPTaHOWJIBI KIETKU: SHJOIIa3MaTH4YeCcKas CeTh
(BIIC), ammapar T'onbmxku, Au30cOMBI. [lomyaBTOHOMHBIE OpPraHOWABI KIIETKH:
MUTOXOHIPHUH, IUIACTHIBL. [IpOMCXOXKIECHHE MHUTOXOHIPHWA W TUTACTUA. BHIbI
wiactu. HememOpaHHBIE OpraHOWabl KJIETKHA: PHOOCOMBI, KJIETOYHBIA IICHTP,

PECHUYKH, KI'yTHKH. DYHKIIMM OPraHOMI0B KJIETKU. BriroueHus

3.9

SAnpo — perynaTopHbli neHTp KieTku. CTpoeHue snpa: siiepHas o000JouKa,

KapuoIuiasmMa, XpoOMaTuH, SAPbINIKO. XpOMOCOMBI

3.10

TpchnopT BCUICCTB B KJICTKE

H(PBHGI[CHTGJ’ILHOCTL KJICTKHU

4.1

OOmeH BemiecTB, MJIM META00IM3M. ACCUMWISILIMS (IJIACTUYECKHIT OOMEH) H
TUCCUMMIIALINS (PHEPreTHUecKuii oOMEH) — JBE CTOPOHBI E€IWHOTrO Ipolecca
Metabonu3Mma. Tumbl oOMeHa BemiecTB: aBTOTPOGHBIA U reTepoTpodHbrii. Ponb

(hepMeHTOB B 0OMEHE BEIECTB U MPEBPAICHUN YHEPTUH B KIICTKE

4.2

®dorocunTte3. CBeroBas u TeMHOBas (a3bl PporocuHTe3a. Peakuuu porocuuTesa.
OddextuBHOCTL PoTOCHMHTE3a. 3HaueHHE (HOTOCHHTE3a JJIA KU3HU Ha 3emIle.
BnusHue ycnoBuii cpeiasl Ha (OTOCHHTE3 M CHOCOOBI TIOBBIIICHHS €r0
MPOYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XemocuHTe3. XEMOCHUHTE3UpYIOLMe OakTepuu. 3HAUCHHE XEMOCHHTE3a IS

JKA3HU Ha 3eMiie

4.3

DOHepreTudyeckuii OOMEH B KJEeTKe. PacieryieHue BeIIeCTB, BBIICICHHE U
aKKyMYJIIPDOBaHHE »SHEPruu B KJIETKE. OTambl YHEPreTHYECKOro oOMeHa.
I'mukonuz. bpoxkenne u ero Buubl. KucimopoaHoe OKHUCIIEHHE, WU KIETOYHOE

nbixaHue. DPPEeKTUBHOCTh SHEPreTUYECKOTO OOMEHa

4.4

Peakuuu marpuunoro cunrtesa. ['enernueckas undopmanus u JJHK. Peanuzanus

reHeTH4YecKoil mHpopmaruu B KieTke. ['eHeTWYeckuil KOJ U ero CBOMCTBA.




Tpanckpunuuss — marpuunslii cunte3 PHK. Tpancnsius — Guocunres Oenka.

KomupoBanne ammunoxucnotr. Pons pubocoM B OnocuHTe3€e Oenka

4.5

Hexnerounsie ¢opmbl xu3HU — BUpychl. Mcropusi oTkpeitusi BupycoB (/.M.
WBanoBckuif). OCOOEHHOCTH CTPOCHHMS M JKU3HEAEATENIbHOCTH BHPYCOB.
bakrepuodaru. bone3sHu pacTeHHW, XUBOTHBIX M YEJIOBEKA, BBHI3BIBACMBIC
BUpycamu. Bupyc ummynoznedummra uenoreka (BUY) — Bo3dyaurens CII/a.

[IpodunakTuka pacnpocTpaHeHUsI BUPYCHBIX 3a001eBaHUN

PasmHuoxenue u WHIUBUAYAJIBHOC PA3BUTHC OPraHU3MOB

5.1

Krerounslii 1WKI, WM JKA3HEHHBIM [HMKI KiIeTkd. MHTepdaza u MHUTO3.
[Ipomeccrl, mpoTtekaronue B uHTepdaze. Perumkanus — peakiuuss MaTpUIHOTO
cunteda JIHK. Crpoenne xpomocom. XpoMOocOMHBIH HaOOp — KapHOTHIL
JIunaouaHBIE W TANIOMJIHBI ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHbL.
[{uTosornyeckue OCHOBBI PA3MHOXKEHUS M HWHIWBUAYAJIBHOTO Pa3BUTHUS
OpPraHu3MOB.

Henenne kinerku — murto3. Craguum muto3za. [Iponeccel, mpoucxoasmue Ha

Pa3HbIX CTAAUAX MUATO3a. bUOJIOrMYECKUI CMBICT MUTO3a

5.2

@dopMbl pa3MHOXKEHHUS OpPraHM3MOB: Oecronoe M TojoBoe. Buapl Gecrosoro
pa3sMHOXCHHS: [ICJICHUE HAaJIBOE, IMOYKOBAHWUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pPa3MHOKEHHE. HckyccTBeHHOE

KIIOHHUPOBAHUE OPraHU3MOB, €I'0 3HAYCHUE TJIA CCIICKIIUU

5.3

[TonoBoe pa3MHOKEHHE, €0 OTIANYHS OT OECIOJIOoro.
Meiios. Craguu wmeito3a. Ilpomeccel, mpoucxonsiine Ha CTaausix Meilosa.
IloBenenne xpomocoM B Mmenose. Kpoccunrosep. buosormueckuii cMmbIca U

3HaYeHNe Menos3a

5.4

I'ameTorenes — nporecc 00pa3oBaHUs MOJOBBIX KIETOK Y JKUBOTHBIX. [los0BbIE
JKeJe3bl: CEMEHHUKU U SUYHUKU. OOpa3oBaHME M Pa3BUTHE MOJOBHIX KJIETOK —
raMmer (crepmaro3ou]], sMleKIeTKa) — crepMaToreses u oorenes. OcoOeHHOCTH

CTPOCHUSA HIZHCKHGTOK H CIICpMATO30HUI0B. OHHO}IOTBOpeHI/Ie. HapTCHOI‘CHCS

9.5

WunuBuayansHoe — pa3BuTHEe  (OHTOreHe3).  OMOpHUOHANIbHOE  pa3BUTHE
(ambOpuorenes). Jranbl SMOPUOHATBHOTO PA3BUTHS Y TTO3BOHOYHBIX YKUBOTHBIX:
npoOJieHne, TacTpysius, opraHoreHnes. [loctamOproHanpHOE pa3zBuTHe. THIBI
MOCTAIMOPHOHAIBHOTO PA3BUTHS: TPSIMOE, HempsiMoe (JTMYMHOYHOE). BimsiHue
Cpellbl Ha Pa3BUTHE OPTaHU3MOB; (PaKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKIAEHHBIE
YpOJICTBA.

Poct u pazButue pactenuil. OHTOreHe3 BETKOBOI'O PACTEHUs: CTPOCHUE CEMEHH,

CTalvuu pa3BUTUA

HaCHCIICTBCHHOCTI) U UBMCHYHNBOCTb OPraHu3MOB




6.1

[Ipenmer u 3amaun reHeTUkU. McTopusi pa3BUTHS TeHETUKU. Biam poccuiickux
W 3apyOeKHBIX YYEHBIX B pa3BUTHE TCHETUKA. METOAbl TEHETHKH
(TMOpUIOIOTUYECKUH,  ITUTOTCHETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKUH ).
OCHOBHBIC T'€HETHYECKHE MOHATHS. ['eHeTH4eckasi CHMBOIIHMKA, UCIIONb3yeMasi B

CXeMax CKpelUBaHUN

6.2

3aKOHOMEPHOCTH HAacCJEeJOBaHUs TPU3HAKOB, YCTaHOBJEHHbIE ['. Mennenem.
MonoruOpugHOe CKpeluBaHUE. 3aKOH €IUHO0Opa3usi THOPHUIOB TIEPBOTO
nokosieHus. [lpaBuno goMuHHMpOBaHMS. 3aKOH pACIICIJICHUS MPU3HAKOB.
I'unotesa unctotsl ramer. [loaHOE M HEMOTHOE TOMUHUPOBAHHKE.

JurubpuaHoe ckpelivBaHue. 3aKOH HE3aBUCUMOTO HACIEOBaHUS MPU3HAKOB.
[{uToreHeTH4YeCKre OCHOBBI TUTHOPUIHOTO CKPEIIMBAHHS. AHAIU3UPYIOIIEe
ckpeuuBanue.  lcnonb3oBaHME — aHANM3UPYIOIIETO  CKPELIMBAHMS  JUIS

OMpCACIICHUA I'CHOTHUIIA ocoou

6.3

CuerieHHoe HacienoBaHue npuszHakoB. Pabora T. Moprana no cuernjieHHOMY
HaClleOBaHUIO TreHoB. HapyimieHue cuersieHHss TEHOB B pe3yJibTaTe
KPOCCHHIOBepa. XpOMOCOMHasi TEOpHsl HACIEACTBEHHOCTH. [ 'eHeTnyeckue
KapThl.

I'enetuka mona. XpOMOCOMHOE OMNpefesieHue IMoJia. AyTOCOMBI M IOJIOBBIE
XpoMocoMbl. ['oMoramMeTHble W TeTeporaMeTHble OopraHu3Mmbl. HacnemoBanue

IMPU3HAKOB, CHCIIJICHHBLIX C ITIOJIOM

6.4

6.5

HUsmenunBocTh. BUnpl M3MEHYMBOCTH: HEHACNIEACTBEHHAs M HacJeICTBECHHAas.
Ponb  cpenbl B HEHAcHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKa
MOAU(UKAITMOHHOW W3MEHYMBOCTH. BapWalMOHHBIA psa W BapHAIlMOHHAS
kpuBas. Hopma peakunm mnpuszHaka. KonudyecTBEeHHbIE W KA4E€CTBECHHBIE

MPHU3HAKH U UX HOpMa peakiun. CBoiicTBa MOIN(UKATMOHHOW N3MEHYHBOCTH

HacrnencTtBennasi, WM TeHOTHNHWYECKas, W3MEHYMBOCTh. KomOWHaTHBHAS
W3MEHUYMBOCTb. Mel03 M MOJOBOM IMpoLecc — OCHOBAa KOMOMHATHUBHOM
W3MEHYMBOCTH. MyTanonHas u3MeHUMBOCTh. Kiaccuukanuss MyTaruii:
IeHHbIE XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ NpUYUHBI MyTaluid. MyTareHHble
(hakTOpbl. 3aKOH TOMOJIOTMYECKUX PSIIOB B HACJIEeICTBEHHOM n3meHunBocty H.U.

Basunosa

6.6

I'eneruka uyenoBeka. Kapuorun udenmoBeka. OCHOBHBIE METOAbI TE€HETUKHU
YeJIOBEKa: reHEeaJI0TUYECKUM, OJIM3HEIOBBINH, UTOT€HETUYECKHUH,
OMOXMMHYECKHH, MOJIEKYIIpHO-TeHeTH4YecKnil. CoBpeMEHHOe oIpezeseHue
TE€HOTHIIA: TOJIHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIUPOBAHUE, B TOM YHCIE C
nomomnpio III[P-ananu3a. HacieacTtBeHHbie 3a00jIcBaHHS 4YCIOBEKA: T'€HHBIC
0ose3Hu, 00JIE3HH C HACJIEICTBEHHOHN MPEeApacroioKeHHOCThIO, XPOMOCOMHBIE

6osne3nu. ComMaTHyecKre W TEeHepaTUBHbIE MyTaluu. [IpuHIMIBI 3110pOBOTO




oOpa3a JKW3HM, JMArHOCTUKH, MPOPWIAKTUKA U JIEYCHHS] TEHETHYECKUX
0ose3Hell. MeauKo-reHeTHYEeCKOe KOHCYIbTUPOBaHUE. 3HAUYEHUE METULIUHCKON

TCHCTHUKHU B IPCAOTBPAIICHUHN 1 JICHCHUN I'CHETHYCCKUX 3a00J1€BaHMH YeI0BEKa

Cenexnust opraan3MoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenexkuus Kak HayKka W IpoIlecC. 3apoKIEHHE CEJIEKIHH M JOMECTHKAIMs.
Vuenne H.M. BaBwioBa 0 [EHTpax NPOUCXOXKICHUS € MHOTOOOPa3Hs
KYJIbTYPHBIX pacTeHui. LIeHTpbl NpOMCX0XKIEHUsI JOMAIIHUX >KUBOTHBIX. CopT,

1opoJa, MTaMM

7.2

CoBpeMeHHBIE METOIBI CeNeKIUd. MaccoBBIH UM WHAMBUAYAIBHBIA OTOOpPHI B
CEJIEKIIMM PacTeHU M >KUBOTHBIX. OIEHKA 3KCTepbepa. BIM3KOpPOACTBEHHOE
cKpentuBanne — WHOpuAMHT. Yucras nuHug. CKpenuBaHWe YHUCTBIX JIMHHH.
I'eteposuc, unu rubpuanas cwia. HepoacTBeHHOE CKpelIMBaHUE — ayTOPUIMHT.
Otnanénnas rubpuamuzanus U €€ ycnexu. VICKyCCTBEHHBI MyTareHes |
MOJyYCHUE TMOJUILIOUAO0B. [[OCTMXKEHHS CENeKUMHU pACTEHUW, >KUBOTHBIX U

MUKPOOPTaHU3MOB

7.3

buorexHonoruss Kkak oOTpacib NPOU3BOACTBA. ['€HHAs HHXKEHEpUsA. OTalbl
co3manus pexomOunHantHOW JIHK u TpancreHHbIx opranusmoB. KiertouHas
nHxkeHepus.  Kierounele  KynbTypbl. MUKpPOKIOHAIBHOE  Pa3MHOKEHHUE
pacteHuii. KinoHMpoBaHHE  BBICOKONPOAYKTUBHBIX  CEIbCKOXO35HCTBEHHBIX
OpraHU3MOB. ODKOJOrMYeCKHe U 3THdeckue mnpodsembl. MO — renernuecku

MO):[I/I(l)I/II_[I/IpOBaHHLIC OpraHU3MBbI

11 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COJIEPKAHUSA

DBOIOIMOHHAS OUOJIOT U

1.1

DBOJIIOIIMOHHAS TEOPHSI U €€ MECTO B OMOJIOTHH.

CBugnerenscTBa  3BoMIONMH.  [laneoHTONOrMYecKHe:  MOCIEI0BATEIbHOCTD
NOSIBJICHUS! BHJOB B TIaJICOHTOJIOTHYECKOH JIETONHCH, MEPEeXOIHble (OPMBL
buoreorpaduueckne: cxoncTtBo u paznmuue ¢dayH U (IOp MATEPUKOB U
OCTPOBOB. DMOPHOJIOTHYECKUE: CXOACTBA M PA3TUYNS SMOPUOHOB Pa3HBIX BHUOB
MO3BOHOYHBIX. CpaBHUTEIHFHO-aHATOMHYECKUE: TOMOJIOTHYHBIC, aHAJIOTHYHBIC,
PYOMMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKHE: CXOICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX META0OIMUYECKUX IMyTEeH y BCeX

OpraHn3MOB




1.2

OomounonHass teopust Y. JlapBuna. IIpeanochuiku  BO3HUKHOBEHHS
TapBUHM3MA. JIBHOKYIIHE CHJIBI 3BOJIONMK BUAOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXEHHUE TIPU OTPAaHUYEHHOCTH PECYPCOB, HEOINPEAECIEHHAS U3MEHUUBOCTb,

0opn0a 3a cyliecTBOBaHNE, ECTECTBEHHBIA OTOOD)

1.3

Cunrernueckass Tteopusi dBojonu (CTD) u  OCHOBHBIE €€ TIOJIOKCHHUS.

Mukposomtouus. [Tomynsiius kak equHUIA BUIa U SBOITIOLUN

1.4

JBwxkyme cwibl ((hakTOphl) SBOJIONWK BHUAOB B Mpupoae. MyTalmoHHBIN
nporecc ¥ KOMOWHATHBHAsE W3MEHYMBOCTH. llOMynsMOHHBIE BOJHBI U Apeid
reHoB. M3onsius u murpamnus. EctecTBeHHbI O0TOOpP — Hampapistonui GpakTop
3BOJIOLUH. DOPMBI €CTECTBEHHOI'O 0TOOPA.

[TpucrocoONeHHOCTh OPraHW3MOB KaK  pe3ylbTaT dBOMONHU. [Ipumepsr
MpUCIIOCOOTIEHUH Y Opranu3mMoB. ApoMOp(o3bl U UAHOATAANTALINH.

Bun u BunooGpazosanue. Kpurepuu Buga. OcHOBHbIE (OpMBI BUA000pa30BaHUS:

reorpaquecrcoe, 9KOJIOTHYECKOC

1.5

MakposBomtorusi.  DopMbl  3BOIIOIMM:  (MIETHYECKas,  JIUBEpreHTHas,

KOHBEpPIreHTHas, napajuieiabHas. HeoOpaTumMocTs 3BOMIONHMN

2.1

Bo3unknoBeHue u Pa3BUTHC X XU3HU HaA 3emire

JloHayuyHble MOpPEACTaBICHHS O 3apOXKICHUM KU3HU. HaydHble ruUmoresbl
BO3HUKHOBEHHS JKM3HM Ha 3emiie: a0uOTeHe3 W MaHCIepMus. XuUMHUYecKas
ABOJIIOIHUA. JKCHEPUMEHTAIBHOE TMOATBEPKICHUE XUMHUUYECKON HBOJIOIUU.
Hauanpubie sTanbl Ouonornyeckor sBomroninu. ['mmoresa PHK-mupa. IlepBrie

KIJICTKHU U UX 5BOJIFOLIHA. CDOpMI/IpOBaHI/Ie OCHOBHBIX T'PVYIIII )KUBBIX OPTraHU3MOB

2.2

Pa3Butne xu3Hum Ha 3emie no spaM M nepuopam. Karapxeill. Apxelickas u
nporepo3oiickast 3pbl. llaneosolickas spa u €€ mepuoAbl: KEeMOPUHCKHIA,
OPIOBUKCKHM, CHIIYyPUHUCKUW, JEBOHCKHW, KaMEHHOYIOJIbHbIM, HEPMCKHUM.
Me3so30iicKkas 3pa U €€ IEpUObl: TPUACOBBIN, FOPCKHI, MEJTOBOM.

KaiiHo3oiickass 3pa u® €€ 1epuoipl:  NAJCOTCHOBBIM,  HEOTCHOBBIH,
aHTPONOTeHOBBIM. XapaKTepUCTHKA KiIUMaTa M TE€O0JOTMYECKMX IPOLECCOB.
OCHOBHBIE ATAITBI SBOIOINN PACTUTEIHHOTO U )KUBOTHOTO MUpa. ApoMopdo3sl y
pacTeHMii W >KMBOTHBIX. [losiBJeHHMe, pacuBET W BBIMHUPAHHME TPYII >KUBBIX

OpraHu3MOB

2.3

Cucrema OpPraHu4cCKOoro Mupa KaK OTpPaKCHUC SBOJIIOLUU. OcCHOBHEIC

CUCTEMATUYECKUE TPyl OPIraHU3MOB

2.4

OBonronusl 4enoBeKa. AHTPONOJIOrUsl Kak Hayka. Pa3Butue mpencTaBieHH O

IMPOUCXOKACHUUN YCJIOBCKA. MCTO,Z[LI HU3YUYCHUA AaHTPOIIOTCHE3A. CXOI[CTBa n




pa3anyus YeloBeKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHHE YEIOBEKA.
JBmxymre cuibl (pakTopel) aHTpororene3a. HaciaencrseHHass M3MEHYMBOCTD U
€CTeCTBeHHbIN 0TOOp. OOmIecTBeHHbI 00pa3 KU3HU, U3TOTOBJICHHE OPYIUil

Tpy/Zia, MBIIUICHHUE, PEYb

2.5

OCHOBHBIE CTaJMM M BETBU SBOJIIOLMM YEJIOBEKA: aBCTPAIONHUTEKH, YenoBek
yMenblid, YenoBek NpAMOXOdIud, YenoBeK HeaHAepTaIbCKUM, YenoBek
pa3ymHbId. HaxoJKu HMCKOMAaeMbIX OCTaHKOB, BPEMs CYIIECTBOBAaHHUS, 00JacTh

pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3Tra, 00pa3 >KU3HU, OPYIAHS

2.6

Yenoseueckue pacbl. OCHOBHbIE OOJBIIME PACHI: €BpONeOUHas (€BpazuiicKas),
HErpo-aBCTpAJIOUAHAS (3xBaTOpUanbHas), MOHIOJIOUTHAS (a3narcko-
amepuKaHckas). YepTsl IPUCIIOCOOIEHHOCTH IIPEICTaBUTENEH YETIOBEUECKUX pac

K YCJIOBHAM CYIICCTBOBAHUA. E):[I/IHCTBO YCJIIOBCYCCKHUX pac. KpI/ITI/IKa pacusma

OpraHu3Mbl 1 OKpYy’Karomas cpeia

3.1

3.2

DKoJIOTHsl KaK Hayka. 3aJlaud U pa3fenbl KOJOTMU. METOoNbl 3KOJIOrMYEeCKUX
HccaeaoBaHui. DKoJIorHueckoe MUpoBo33peHne. Cpelbl OOUTaHHUS OpraHU3MOB:

BOAHAA, HA3CMHO-BO3AyIIIHAA, TIOYBCHHAs, BHYTPHUOPraHW3MCHHAA

Okonornyeckue  ¢aktopel. Kmaccupukamuss  9KOIOTHYECKHX  (PaKTOPOB:
abuornyeckre, OWOTHYECKHME W AaHTPOIOTeHHbIE. JIeficTBHE JKOJOTHUYECKUX

(hakTOpOB HA OPTAHU3MBI

3.3

AOuotnueckue (HhakToOpbl: CBET, TeMIlepaTrypa, BIaXHOCTh. doTonepuoausm.
[IpucniocobneHusi OpraHM3MOB K  JOEHCTBUIO aOMOTHYECKHX  (aKTOpPOB.

buonornueckue puTMbl

3.4

3.5

buotndeckue ¢aktopsl. Bumbl OHOTHYECKHMX B3aWMOJCHCTBHN: KOHKYPEHIIUS,
XUIHAYECTBO, TApa3UTH3M, MYTyallu3M, KOMMEHCAIH3M (HaXJIeOHUYIECTBO,
KBapTUPAHTCTBO),  aMEHCAJIU3M, HEWUTpaiu3M. 3HA4YeHHE  OUOTHUYECKUX
B3aMMO/ICHCTBUH JIJIs1 CYIIIECTBOBAHMSI OPTaHU3MOB B ITPUPOITHBIX COOOIIECTBAX

OKOJIOTUYECKUE  XapaKTepUCTUKU  monyisinud. OCHOBHBIE — TOKa3aTelld
MOMYJISIUUN: YUCICHHOCTh, IUIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTb, MPUPOCT,

MuUrpamnus. I[I/IHaMI/IKa YUCJIICHHOCTHU IMOITYJIIIHUU U eé perysansa

Coo011ecTBa U DKOJIOTHYECKHUE CUCTEMBI

4.1

4.2

CoobmecTBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHIOBas,
NpPOCTpPaHCTBEHHAst, Tpoduueckas (mumesas). Bunsl-momMuHanTel. CBs3H B

ononeHose

DKOJIOTHYECKUE CHUCTEMBI (E)KOCI/ICTGMI)I). ITonsTne 00 »KOCHUCTEME )51




ouoreoneHo3e. DOyHKIMOHANBHbIE KOMIIOHEHTBI JKOCHCTEMBI: TMPOAYLEHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBOopOoT BEIIECTB U ITOTOK SHEPTHH B SKOCUCTEME.
Tpoduyeckue (muILEeBbIE) YPOBHM 3KocHUcTeMbl. [luieBble menu M CETH.
OcHoOBHBIE TIOKAa3aTeNM 3KOCHCTEMBI: Ouomacca, MPOAYKLIHA. DKOJIOTUYECKUE
NUpaMUbl:  HPOAYKLUMH, YHMCIEHHOCTH, Ouomacchl. CBOHCTBAa 3KOCHCTEM:

YCTOIZQHBOCTB, CaMOPCTYJIAINA, pa3BUTHC. CYKIICCCI/ISI

4.3

4.4

IIpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCUCTEMA XBOMHOIO MU
LIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOT€HHBbIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpO0IKOCHCTEMBI.
buonoruueckoe u X034iCTBEHHOE 3HAYEHHUE arpPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnooOpazue kak QakTop ycToWuMBOCTH dKocucteM. CoxpaHEHHe

OMOJIOTMUYECKOT0 pa3HOOOpa3us Ha 3emMIie

VYuenne B.W. Bepuanckoro o Ouocdepe. ['panuibl, cocTaB U CTPYKTypa
ouocdeprl. JKupoe BemiectBO U ero (yHkmuu. OcobeHHOCTH OMochephl Kak
ro0ansHOM »sKOCUCTeMbl. /[MHamMuyeckoe paBHOBecHEe M oOpaTHasi CBS3b B
o6uoctepe. KpyroBopoTbl BemeCTB W OHMOT€OXMMHUYECKHE IHKIIBI HJIEMEHTOB

(yrmepopa, azora). 30HaBHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIIN

4.5

YenoseuectBo B Ouocdepe 3emun. AHTpoNOreHHbIE HM3MEHEHHS B Oumocdepe.
['mo6anpHBIE YKOIOTHYECKHE TTPOOITIEMBI.
OcHOBa palMOHAIBHOTO  YNPABICHHS MPHUPOJHBIMUA pecypcaMH H  HUX

ucnoJib30BaHue. JloCTHKeHrs OMOJIOTUN U OXpaHa MPUPOJIbI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YAEHUKA

METOINYECKHUE MATEPHUAJIBI J1JI1 YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






