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MNOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mnporpaMmbl MO OHMOJOTUU TEOPETHUECKYIO OCHOBY s
ONpeJeNeHUs] TMOAXOA0B K (OPMHUPOBAHMIO COJIEpPKaHUS YUeOHOTO MpeaMeTa
«buonorusi»  cocraBuiM:  KoHUentyaiabHele nonoxeHus PIrOC  COO o
B3aMMOOOYCIIOBJIEHHOCTH LI€JIEH, COIepKaHUs, PE3yJIbTaTOB 00y4UeHUs U TpeOOBaHU
K YPOBHIO MOJATOTOBKH BBITYCKHHKOB, MOJIOKEHUA 00 OOMIMX LENSIX U MpUHIUNAX,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMbl  CpeIHero  oOIero
obpazoBanus B Poccuiickoit dexneparnuu, a TakkKe IMOJOXKEHUS O crHenuduke
Oouosiornu, €€ 3HAYEeHUM B TO3HAHMM SKMBOM TMPUPOABI U  0O0ECIECUCHUH
CYIIIECTBOBaHMs dYenoBeueckoro obmectBa. CoriiacHO Ha3BaHHBIM  ITOJIOKEHUSM,
OTpe/ieieHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o 6uonoruu Ja€T MpencTaBlIeHUE O 1EesiX, 00 ollel cTpareruu
0o0y4eHHs, BOCIIUTAHUS U PA3BUTUS O0YUYAIOIIUXCSl CPEACTBAMH YUEOHOTO MpeaMeTa
«buonorus», onpeaenseT o0s3aTeIbHOE MPEIMETHOE COAEpKaHUE, €ro CTPYKTYpY,
pacripefielieHue Mo pasfielaM U TeMaM, PEKOMEHIYeMYIO TOCJIEI0BaTEIbHOCTh
U3y4YeHHUs y4eOHOTO MaTepuaia ¢ Y4ETOM MEXKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBs3E€H, JIOTUKHM OO0pa3oBaTEIbHOTO MPOIECCa, BO3PACTHBIX  OCOOCHHOCTEH
o0yyJarommxcs.

B nporpamme mo OuMoi0THH TakK)Xe€ YUYUTHIBAIOTCS TPEOOBaHUA K IJIAHUPYEMbBIM
JUYHOCTHBIM, METANPEIMETHBIM U TPEIMETHBIM pe3ylibTaTaM OOy4YeHUs B
GbopMHpPOBaHUN OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIBHOU NIEATEIbHOCTH/y4eOHBIX
JEUCTBUN 00YYAIOUTUXCS IO OCBOCHUIO COIEPKAHUSI OMOJIOTUYECKOT0 00pa30BaHMsI.

B mporpamme mo Ouosoruu (10—11 xmacchkl, 0a30BBI ypOBEHB) peaii30BaH
NPUHIMI TPEEMCTBEHHOCTH B M3y4YEHMHM OWOJOruM, Ojarojgapss 4emy B HeW
MIPOCMATPUBAETCSl  HAMNPABICEHHOCTh HA  Pa3BUTUE 3HAHMI, CBSI3aHHBIX C
dbopMHpOBaHHEM €CTECTBEHHO-HAYYHOT'0 MUPOBO33PEHUS, IIEHHOCTHBIX OpUEHTAIIUN
JIUYHOCTH, IKOJOTUYECKOTO MBIIUICHUS, TPEACTABICHUN O 3JI0pOBOM 00pa3e >KU3HU
1 OEpEeXHBIM OTHOIIECHUEM K OKpyXarolier npupogHoit cpene. [loatomy Hapsny c
M3y4yeHHEeM OOIeONOIOTUUECKUX TEOpUM, a TaKXKe 3HAaHUW O CTPOCHHUM >KUBBIX
CUCTEM Pa3HOT0 paHra M CYHUIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HHUX IPOIECCOB B
mporpamMme 1o OMOJIOTHH YJEIeHO BHUMAaHUE MCIOJIb30BAHUIO TTOJTYYCHHBIX 3HAHUM
B TIOBCEIHEBHOM JKW3HM JJI1 pEHICHUs TMPUKIAJHBIX 3a7ad, B TOM UHCIIE:
npodUIaKTUKA HACJIEACTBEHHBIX 3a00J€BaHMI 4YeJOBEKa, MEIUKO-T€HETUYECKOTO
KOHCYJIbTUPOBaHUS, OOOCHOBAaHUS DKOJOTUYECKH I1€JIeCO00Pa3HOTO TOBEICHUS B
OKPYXarUIEd NPUPOJAHOM Cpele, aHAIN3a BIUSHUS XO3SIMCTBEHHOWU AEATEIBbHOCTU
YeJIOBE€Ka Ha COCTOSIHUE MPUPOJHBIX M HUCKYCCTBEHHBIX JKOCUCTEM. Y CUJICHUE
BHUMaHUS K TMPUKIAJHOM HaIMpPaBICHHOCTH Yy4eOHOro mnpeaMera «buomorus»
MPOJMKTOBAHO HEOOXOJUMOCTBIO OOECIEUeHHsS YCJIOBUHM ISl PEIICHUsT OJHOW H3
aKTyaJIbHBIX  3a7a4  IIKOJBHOTO  OHMOJOTHYECKOTOo  oOpa3oBaHus, KOTopas



npeanoiaraer (HOpMUPOBAHHE y OOYYAIOMIMXCS CIIOCOOHOCTH aIanTUPOBATHCA K
VW3MEHEHUSM JUHAMUYHO PA3BUBAOIIETOCS COBPEMEHHOTO MHPA.

buosniorust Ha ypoBHE CpeiHET0 00IIero 00pa3oBaHMs 3aHUMAET BaXKHOE MECTO.
Ona o6OecnieunBaeT (popMupoBaHHE y OOyYAIOLIUXCS MPEACTaBICHUN O Hay4dHOU
KapTUHE MHpa, pacmupsieT W o0000maeT 3HaHMS O IKUBOM mpupoje, €€
OTJINYWTENIbHBIX IPU3HAKAX — YPOBHEBOW OpraHM3alMyd W DSBOJIIOLUH, CO3MAET
YCIIOBHS JIJIS: TIO3HAHUS 3aKOHOB KHBOU MPUPOIBI, GOpMUPOBAHUS (HYHKIIMOHATHLHOM
IPaMOTHOCTH, HAaBBIKOB 3JIOPOBOTO M 0€30MacHOro o0pasza >KU3HH, SKOJOTUYECKOTO
MBIIUIEHUS, HEHHOCTHOTO OTHOLIEHUS K )KUBOM MTPUPOJIE U YETIOBEKY.

Bonbiioe 3HaueHue OMOJIOTUSI UMEET TaKXKe /I PEIICHUs BOCIUTATENbHBIX U
Pa3BUBAIOIIMX 33/1a4 CPEAHETO 00IIero 00pa3oBaHMs, COMMATM3AIUN 00YUJAIOIIUXCSI.
N3yuyenue ounonoruu o0ecrieunBaer YCIIOBHS TUISL dbopMupoBaHus
WHTEJUICKTYallbHbIX, =~ KOMMYHHUKAIMOHHBIX W  HMH()OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYIbTYpbI, CIIOCOOCTBYET HWHTErpallMi OHOJIOTMUECKUX 3HAHWHM C
MPEACTABICHUSIMU U3 JAPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (DPU3UKHU, XUMUU U
reorpadguu. Ha3BaHHBIC TIOJOKEHHS O TMpeJHAa3HAYECHWHU YYEOHOro mpeamera
«buonorus» CcoCTaBUJIM OCHOBY JUISI ONpPEACJIICHUS TMOJIXOJ0OB K OTOOpYy U
CTPYKTYPUPOBAHUIO €0 COJIEPKaHUs, MPECTABICHHOTO B IPOrpaMMe MO OHOJIOTHH.

Ot6op conmepkanusi yuyeOHoro mpenmera «buonorus» Ha 6a30BOM YpOBHE
OCYIIECTBJIEH C TO3UIMI KyJIbTypOCOOOPAa3HOTO TMOJX0JIa, B COOTBETCTBUU C
KOTOpPBIM OOydYaromuecs: JOJDKHBl OCBOUTh 3HAHUST W YMEHHS, 3HAUYUMBIC IS
dbopmupoBaHus o0LIEH KYJIbTYpbI, ONPEEISIONINE aIeKBATHOE MOBEJCHNE YeTIOBEKa
B OKpY’)Kaloled NPUPOIHON cpele, BOCTPEOOBAaHHBIC B TOBCEIHEBHOM KU3HU H
MpakTHIeCKON aesrenbHocTH. Oco0oe MeCcTO B ATOM CHCTeME 3HAHWN 3aHUMAOT
AJIEMEHTHl  COJIEpKaHMs, KOTOpbIe CJIyKaT OCHOBOM it (opMUpOBaHMS
MPEJICTABICHUI O COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHE MUPA U [IEHHOCTHBIX
OpUEHTAIlMAX  JIMYHOCTH, CIHOCOOCTBYIONIMX T'yYMaHHM3alud  OMOJOTHYECKOTO
oOpa3oBaHUs.

CtpykTypupoBaHU€ coOJiepKaHusl ydeOHOro Marepuajga B TIporpaMme IO
OMOJIOTMM  OCYIIIECTBICHO C Yy4€TOM TMPUOPUTETHOIO 3HAYEHUS] 3HAHUU 00
OTJIMYUTEIILHBIX OCOOCHHOCTSIX KUBOW MPUPOABI, O €€ YPOBHEBOW OpraHu3alid U
HBOJIIOIUMU. B COOTBETCTBUU C ATUM B CTPYKType ydeOHOro mpenmera «buosorusy»
BBIJICJICHBI CIEAYIOUIME COJIepKaTelbHble JTUHUM: «buosorus kak Hayka. MeTojsl
Hay4yHOTO TMo3HaHus», «Kierka kak Ouosiormyeckas cucremay, «OpraHusMm Kak
ouosiormyeckasi cucremay, «CucremMma M MHOrooOpasve OpPraHHMYECKOro MHUPay,
«OBOJIOLMS KUBOU MPUPOBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

[lenr w3ydenus ydebHoro mnpeamera «buomorus» Ha 6a30BOM ypoBHE —
OBJNIaJicHWEe  OOy4YalIMMUMHCS  3HAHUSAMH O  CTPYKTYpHO-(YHKIIMOHATHLHOU
OpraHU3alliy >KUBBIX CUCTEM Pa3HOIr0 paHTa U MpUOOpeTEeHrne YMEHUN HCIO0JIb30BaTh



OTU 3HAHUS JJISi TPAMOTHBIX JEHCTBUN B OTHOIICHHH OOBEKTOB XUBOW MPUPOJIBI U
pEIICHUS Pa3IMYHBIX KU3HEHHBIX TIPOOJIEM.

JlocTikenne menu u3ydeHus ydeOHoro mpemmera «bumomorus» Ha 6azoBoM
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CISAYIOMNX 3a/1ay:

OCBOCHHME OOYYaIOIIMMUCS CHCTEMbl 3HAHUM O OHOJIOTMYECKUX TEOpHsIX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, THMIOTE3aX, MpaBWJIax, CIYXaldX OCHOBOM
st (HOpMUPOBAHUS TPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAy4YHOTO IMO3HAaHMS, CTPOCHHH, MHOTOOOpa3HMH U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOIO YPOBHSI OpPraHM3allMH, BBIJAIOIIMXCS OTKPBITHSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre Yy OOYYaIONMIMXCS TO3HABATENBHBIX, HWHTEIUICKTyaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEM B MpollecCe€ aHaliW3a MAaHHBIX O NYTSIX pPa3BUTUS B
OMOJIOTMM HAyYHBIX B3TJISJ0B, WACH M TOAXOJOB K H3YYCHHUIO >KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy OOyd4aroluxcs oOmel KyJIbTypbl, (DYHKIIMOHAIBHON
rPaMOTHOCTH, Pa3BUTHUE YMEHHUU OOBSICHITh U OLICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHUpa KUBOW MPUPOJIbI HA OCHOBAHUHW 3HAHUHM M OMbITA, MOJYYEHHBIX NMPU U3YUYECHUU
OMOJIOTHH;

dbopmupoBaHue Yy OOyYarolUMXCS YMEHHUM WJUIIOCTPUPOBATH 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIbHOCTU 4YEJIOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTHUI U arpoOUOTEXHOJIOTUH;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOXHOCTH IIO3HAHUSI YEIOBEKOM >KHUBOU
MPUPOJIBI, HECOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEW, COONIOCHUS dTUUECKUX
HOPM TPHU IPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHUE IICHHOCTH OHWOJIOTUYECKUX 3HAHUM [JI1 TOBBIIICHUS YpPOBHS
AKOJIOTUYECKOHN KYJIbTYpHhI, 1jis1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHHH B MOBCEIHEBHOW >KU3HU NS
OLICHKHU MOCJEJICTBUM CBOEH IEATEIBHOCTH MO OTHOIIECHHUIO K OKPYKAIOIIEU CpEJE,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE U COOJIOJEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUH.

B cucreme cpennero oOmiero o6Opa3zoBanusi «buojorusi», wu3ydaemasi Ha
0a30BOM ypOBHE, SIBJISETCS O0S3aTENbHBIM Y4YEOHBIM MPEIMETOM, BXOMSIIUM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.

Jns u3ydeHuss 6MoJIoru Ha 0a30BOM ypOBHE CpPEIHEro oOIiero oOpa3oBaHUs
otBoauTCs 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Heneno), B 11 knacce — 34 gaca
(1 yac B Heneno).



COAEPXKXAHUE OBYUYEHUA

10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsizb OMOJOTHU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponb Ouonoruu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4dyHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.

MeTobl TO3HAaHUS KUBOUW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OTHCaHUE,
U3MEpeHne, KilacCupUKamms, MOJACITUPOBaHUE, CTaTHCTHYECKass 00paboTka
JTAHHBIX ).

JdeMoHCcTpanuu:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbnos, /Ix. Yorcon u ®@. Kpuk.

Tabmuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI».

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Jcnonb3oBaHWE pa3IUYHBIX METOAOB IPHU
U3YYCHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cMCTEMbI U UX OPraHU3AIUSA.

JKuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeET u3yueHus: ouonoruu. OTinane
YKUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. Y pOBHU OpPTaHU3AIUU OMOCUCTEM:
MOJEKYJISIPHBIN, KJIETOYHBINA, TKAHEBbIA, OPraHW3MEHHbINA, MOMYJSLHOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOreoIeHOTHYECKu ), OMoC(EpHBIH.

JlemoHcTpanum:

Tabnuupl u cxembl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHH OpraHU3allUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHUYECKHN COCTaB KJIETKH. XHMHUYECKHE BJIEMEHTBI: MaKpOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosa 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIMM BOABI W MHUHEPaAIbHBIX BelleCTB B KkieTke. lloanepxkanue
OCMOTHUYECKOr0o OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOICTBAa OenkoB. buonornyeckue
¢byHKIIUM OEIKOB.

depmeHTHl — Ouosiormdyeckue Kartanuzatopel. CTpoeHue (epmenTa:
aKTUBHBIA IIEHTp, cyOcTpaTtHas crneuu@uuHoct. KodepmenTtsl. ButamuHbl.
OTmuus pepMEHTOB OT HEOPTAHMYECKUX KaTaIM3aTOPOB.



VYrneBompl:  MoHOcaxapuabl  (TJIFOKO3a, pubo3a W JIe30KCHpu003a),
aucaxapuapl  (caxaposa, JakTo3a) UM nosMcaxapuiibl  (Kpaxmall, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [uapoduibHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
yIJI€BOJIOB, OEIKOB M JTUMHI0B KaK HCTOYHUKOB SHEPTUU.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoOHOMeEpHI
HyKJIenHOBBIX Kuciaor. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u dpynkuun PHK.
Bunasl PHK. AT®: ctpoenue u GyHKIIHIH.

[utonorus — Hayka o kietke. KiietouHas Teopus — npuMep B3aMOIEHCTBUS
ujei 1 (pakToB B HAYYHOM MMO3HAHUH. MeTObl N3YUEHUS KICTKH.

Knerka kak menoctHas >xuBasg cuctema. OOIIMe MNPU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a Oeka.

Tunel KJIETOK: JyKapuoTHUecKas W mpokapuothyeckas. OcoOeHHOCTH
CTpPOEHHUsI MPOKApHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKM. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHON KIIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTE€HKA, TIIMKOKAIUKC, UX
¢ynkuuu. [nazmarnueckas memOpaHa, e€ cBoricTBa U pyHKIMU. [luTomnasma u eé
opranouisl. OnHoMemOpanHbie opranounbl kietku: JIIC, anmmapat ['ombmxw,
mu30coMbl. [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TUIACTUIBIL.
[Ipoucxoxknenne MUTOXOHApWM u TuiacTua. Bunbl mmactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KIJIETOUHBIH IIEHTP, ILEHTPUOJIM, PECHUYKH,
KryTUKUA. OYHKIIUN OpTraHOUI0B KJIETKU. BritoueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: saepHas o000JI0UKa,
KapHoIlUla3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JlemoHncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lllnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOWU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuubl n cxembl: «llepuoguyeckas TadIUIAa XUMUYECKUX 3IIEMEHTOBY,
«CTpoeHre MoJeKyJibl BoJb», «bruocunTtes 0enka», «CTpoeHrue MOJIeKyJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kucnotel. JJHK», «CtpoeHne MoyeKybl
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOoeHHEe >KUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue spa KIETKn», « Y IIeBOAb, «JIMnuas».



ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl IPOBEICHUS
HAOIOICHUM, W3MEPEHHM, HSKCIEPUMEHTOB, MHUKPOIPENapaThl PaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopatopuass pabora Ne 2. «lM3ydyeHwe CTpOCHHS KJIETOK pACTEHUH,
YKUBOTHBIX M OakTepHil MoJ; MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax M HX
OMHICAHUEY.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BemecTB, WK MEeTa0oJIU3M. ACCUMUIISIMS (TUTACTUYECKU OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO Mpolecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB W HHEPTUM B IMOHUMAaHUU
MeTabom3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(DHBIN U reTepoTpodHbIil. Posib dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPALLEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
¢dorocunTeza. IpdekTUBHOCTh (HOTOCHHTE3a. 3HaUCHUE (POTOCUHTE3A AJIS KUZHU
Ha 3emiie. BausiHue ycnoBuil cpenbl Ha (OTOCMHTE3 U CHOCOOBI MOBBILIEHUS €T0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCUHTE3. XEMOCUHTE3UPYIOIINEe OaKTepuu. 3HAaUCHHE XEMOCHHTE3a IS
YKU3HH Ha 3emIe.

OHepreTudeckuii oOMeH B KieTke. PaciierieHue BelecTB, BBIJIEICHHE U
aKKyMYJIUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
['mukonu3. bpoxenue u ero Buaesl. KucnopomHoe okucieHue, WM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
HHEPIreTUICCKOro OOMEHa.

Peakuun wmatpuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzauus reHetuueckoil nH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Matpuusblii cuHTe3 PHK. Tpancnsiuusa — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuHOKUCIOT. Ponb pubocom B
OounocuHTe3e OenKa.

Hexknerounsie ¢popmbl xu3HU — BUPYCHI. MicTopust oTkpeiTus Bupycos (/1. U.
HNBanoBckuit). OCOOEHHOCTM CTPOCHHMSIT M JKM3HEHHOIO LHKJIa BUPYCOB.
baktepuodaru. bonesnu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc ummynoneduiuta gyenoseka (BUY) — BozOyautens CIIM/]a.
OOpatHast ~ TpaHCKpUIIIIMSA, peBepraza W uHTerpaza.  lIpodwunaktrka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JIEBaHUM.

JdeMoHCcTpanuu:



[Toptpetsi: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmuupr u cxembl: «Tunbel nmutanusy, «Metabomuzmy, «MUTOXOHAPHUIY,
«OHepretuyeckuii oomen», «Xnopomiacty, «Potocunrted», «Ctpoenne JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Crtpoenue u xuzHeHHbd nukia Bupyca CIIN/]a,
oaxTepuodaray, «Pemmmkarus JTHK.

Oo6opynoBanue: monaenu-amminkauun «Yasoenue IHK w Tpanckpumnuumsy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJHK.

Tema 5. Pa3aMHokeHMe M MHAUBUAYAJbHOE Pa3BUTHE OPTAaHU3MOB.

KieTouHbli 1MKJ, WU JKU3HEHHBIM LUKI KiIeTku. MHTepdaza u MuTos.
[Ipomeccrl, mpoTekatomue B uHTepdaze. Perumkamus — peaknus MaTpUIHOTO
cuareda JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIM HabOp — KapUOTHIL
Jumiou el W TatuIOMJHBIA  XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUbL.
[{uTonorudyeckue OCHOBBI PAa3MHOKEHHSI M  WHIWBUAYaJIbHOTO  Pa3BUTUS
OpPTraHU3MOB.

Henenne knetkn — muto3. Craguu murtosa. [Ipoueccel, mpoucxoasmuye Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCKui CMBICT MUTO3A.

[Iporpammupyemasi rubenb KISTKH — aromnTo3.

dopMbI pa3MHOXKEHHSI OPTraHU3MOB: Oecroyioe U 1mosioBoe. Buel Oecronoro
Pa3MHOXXEHUS: JIeJICHWE HaJIBOE, ITOYKOBAHME OJIHO- M MHOTOKJIETOYHBIX,
CIIOpooOpa30BaHKE, BETETATUBHOE pa3MHOXEHUE. VICKyCCTBEHHOE KJIOHMPOBAHUE
OpPTraHW3MOB, €0 3HAYEHUE JIJIS1 CEJICKIINU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUSI OT OECTIONOTO.

Meiio3. Cranuun meio3a. IIpouecchl, MPOUCXOAIINE HA CTaAusX Meno3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bBHOIOrMYECKUid CMBICT U
3Ha4YeHUE Meno3a.

["ameToreHes — mporiecc 0OOpa3oBaHUsl TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie >kene3bl: CeMEHHUKU U sSUYHUKUA. OOpa3oBaHHE W PA3BUTHE TOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30oujl, SMIEKJIeTKa) — CIepMaToreHe3 U OBOICHE3.
OCOOEHHOCTH CTpPOEHMS SULEKIETOK M crnepMaro3ouaoB. OruiogoTBOpEHUE.
[TapTeHorenes.

WunuBunyanbHoe pas3BuTHe (OHTOTE€HE3). OMOpPHOHAIIBHOE Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npoOJyieHue, racTpyisinuus, opraHoreHne3. IloctamOpuoHanbHOe pa3BUTHE. THIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpAMOE, HempsiMoe (JIMYMHOYHOE). BriusiHue
Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpOICTBa.

Poct u pa3Butue pacreHuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHH, CTAJINM PA3BUTHSI.



JlemoHcTpanum:

Tabmuupt 1 cxembl: «DopMbl pa3MHOKEHHUSI OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOe€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemnmukauus JHK», «Mutos»,
«Menosy», «llpsmoe u HenpsaMoe pazButue», «['ameroreHes y MIEKONMUTAIOMNX U
yelloBeKay, « OCHOBHBIC CTaIUH OHTOICHE3a).

O6opynoBaHue: MMKPOCKOTI, MHKpOIIpenapaThl «CriepmMaTo30u1bl
MJICKOITUTAIOWIETOY, «SHlIeKIeTka MieKonuTarouero», «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuIuKanus «JlejieHue KIeTKW», MOJIEIb
JHK, monens Metada3Hoit XpOMOCOMBI.

JlaGopaTopHble 1 NpaKkTHYeCKUE PAdOTHI:

JlaGoparopuas pabora Ne 3. «HabmiomeHue MuUTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPENnaparaxy».

JlaGopatopuas pabota Ne 4. «M3ydeHuwe CTpOCHHS TOJIOBBIX KJIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HaciieAcTBEHHOCTh U U3MEHYMBOCTH OPraHU3MOB.

[IpenMet u 3amaun reHeTUKH. MIcTopus pa3BUTHA T€HETUKU. Posib iuTomoruu
U SMOPHOJIOTHH B CTAHOBJICHUU TCHETUKH. BKiIam poOCCHUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TEHETHUKUA. METONbl TEHETUKH (TUOPUIO0JIOTHYECKUM,
HUTOT€HETUYECKH, MOJEKYJISIpHO-TeHEeTHUECKHi1). (OCHOBHBIE TI'€HETHYECKUE
MOHATHSA. [ eHeTHUecKass CUMBOJIMKA, UCTIOJIb3YyEMAs B CXEMaX CKPEIIUBAHUU.

3aKOHOMEPHOCTH HaCJIeIOBaHUs MPU3HAKOB, yCTaHOBJICHHbIE I'. MeHenem.
MonorubpuiHOe CKpenuBaHue. 3aKOH eIWHO00pa3us THOPHUIIOB IIEPBOTO
nokoyieHusA. IlpaBuno JgOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynuctoTel raMmeT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JluruOpuaHOe  CKpelIMBaHWE. 3aKOH  HE3aBHCHMOTO  HaCJeAOBaHUS
npu3HakoB.  lluToreHeTM4ecKWe  OCHOBBI  JUTHOPUAHOTO  CKpPCIIMBAHUS.
Ananusupymolee ckpenpanue. Fcrnonp30Banne aHATM3UPYIOLIETO CKPEITUBAHNUS
JIJISL OTIPE/ICJICHHS] TeHOTHIAa OCOOHU.

CueruieHHOe  HacienoBaHue mnpusHakoB. PabGora T. Moprana 1o
CLECTJICHHOMY HAacCJEI0BaHHIO T€HOB. HapyllleHue cuernyieHus reHOB B PE3YJIbTATe
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOPUS HACJICACTBEHHOCTHU. [ eHeTuYecKue KapThl.

['enetnka mosa. XpoMOCOMHOE ONpeAeseHUE Mmoyia. AyTOCOMBI U MOJIOBBIE
XpoMOCOMBI. ['oMorametrHele W TeTeporameTrHsie opranusmbl. HacnmenoBanue
MIPU3HAKOB, CIECTICHHBIX C MOJIOM.

N3menunBoCTh. BUabl N”3MEHYMBOCTH: HEHACIICACTBEHHAS M HACJI€ACTBEHHAS.
Ponb cpenpl B HeHacJIeACTBEHHOM U3MCHYUBOCTHU. XapaKTepUCcTUKa



MOIU(UKAIIMOHHON U3MEHUYUBOCTH. BaprallnoHHBIN psia M BapuallMOHHAsT KPUBas.
Hopma peakuuun npuszHaka. KonuyecTBEHHbIE M KAaYECTBEHHBIE NMPU3HAKU U KX
HOpMa peakimu. CBOMCTBA MOAM(PUKAIMOHHON N3MEHUYHNBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIHMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoIecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTHA. MyTaIrmoHHas U3MEHUYNBOCTh. Kitaccudukanust MmyTanuii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa M MPUIMHBI MyTaluii. MyTareHHbIe (aKTOPHI.
3aKOH rOMOJIOTHYECKHX PSAIOB B HaclieAcTBeHHOM n3menunBoctu H. M. BaBuiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka yenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbl TEHETUKU
YeJIOBEKa: TCHECATOTHICCKNM, OJIM3HEI[OBBIN, IIMTOICHETHUCCKHI, OMOXMMHYCCKUM,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a0o0jieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIE3HU C HACJIEJCTBEHHOUN MpPeapacnoyio)KEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepatuBHble MyTanuu. CTBOJOBBIE KiETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KM3HU, TUATHOCTUKH, NPO(UIAKTUKH U JICYECHUS TeHETUYECKUX
Oone3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYEHUE MEAUIIMHCKON
TCHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuit, H. 1. BaBuios.

Tabmumet u cxembl:  «MOHOTMOpPUAHOE  CKpeIIMBAaHWE HM  €ro
LUTOI€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS M €ro LHUTOr€HEeTUYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelIMBaHUE,
«uTonorunyeckue OCHOBBI  JUTHOPUIHOTO CKpEILLUBAHUAY, «Meiiosy,
«B3anmonencTBue QJUICNIBHBIX TE€HOB», «l'e€HeTHYecKkue KapTbl pAaCTEHUM,
JKMBOTHBIX WU YEJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HAaCIEIOBaHUS,
CUEIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenoBeka © KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanuonHas W3MEHUYUMBOCTHY, «HacnemoBanue pesyc-
bakTopa», «I'eHeTrKa rpynn KpoBu», « MyTallMoHHas U3MEHYHUBOCThHY.

O6opynoBanue: Mojaenu-anmmInKanun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmnoe momuHupoBanue», «Jlurnbpumnoe ckpemmBanue», «llepexpéct
XpPOMOCOMY», MHKPOCKOI M MHUKporpenapatr «Jlpo3oduna» (Hopma, MyTaluu
(GhOopMBI KPBUIBEB U OKPACKH Tena), repobapuii «I'opox moCceBHOW.

JlaGopaTopHblie U NpakTU4YecKue padoThbl:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO U
JTUTHOPUHOTO CKPEIUBAHUS y TPO30( I HA TOTOBBIX MUKPOIIPEIapaTax».



JlabopaTtopHas pabora Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUYNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanmu3 MyTanuii y Apo30(ribl Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

[Ipaktuueckass pabora No 2. «CocTaBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJI0BEKa.

Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOUECC. 3apOKICHUE CEIIEKUMHA U JTOMECTUKALUS.
Yuenne H. . BaBumoBa o0 1eHTpaXx NPOUCXOXKIEHUS W MHOT000pa3us
KYJbTYpPHBIX pacTeHUH. LIEHTpbl MPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOPOJ1a, IITAMM.

CoBpeMeHHbIE METObI CeNeKIUU. MaccoBbI U MHANBUAYAJIbHBIIA OTOOPHI B
CEJICKIIMM DPACTEHMM M JKUBOTHBIX. OLEHKa »Kcrephepa. BIM3KOpOACTBEHHOE
cKkpenBanue — HMHOpuAMHT. Yucras nuHusA. CKpellMBaHWE YHCTHIX JIUHUMH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnas rubpummuzanus U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
MOJyYCHUE TONUIUIONA0B. JIOCTMXKEHUS CENeKIMU PACTCHUH, >KUBOTHBIX U
MHUKPOOPIaHU3MOB.

buotexHonoruss Kak OTpacib NPOWU3BOACTBA. ['€HHAs WHMKEHEpHUs. OTalbl
co3ganusi pexomOuHantHoM JIHK wu TpaHcrennsix opranu3zMoB. Kierounas
nHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAJIBHOE Pa3MHOXKEHUE PACTEHUM.
KitioHupoBaHue BBICOKOIIPOJIYKTUBHBIX CEJIBCKOXO3MCTBEHHBIX OPraHU3MOB.

Okojoruueckue W dtudeckue  npoosmembl. MO - reHeruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.
JemoHncTpanuu:

[Toptpers: H. WM. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, M. .
HNBanHoB.

Tabmuubr u cxembl: Kapta «lIeHTpbI MPOUCXOXKACHUS W MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoasl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas rudpuanzamnusy, «Padotsl akagemuka M. @. MIBaHoBay,
«lomumnongus», «OOBEKTHI OUOTEeXHOJNOTUW», «KieTouHnble KyJabTypbl U
KJIOHUpOBaHHE», « KOHCTpyHpoBaHHE U MEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJISIKH TUIOJ0B U KOPHEIIJIONOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlaGopaTopHble U NpaKTHYECKHE PadOThI:

Okckypeust «OCHOBHBIE METOJABI M JOCTHXKEHUSI CEJEKIMU PACTEHUN H
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCTBITATEILHBIM  y4aCTOK, B TEIUIMYHOE XO3MMCTBO, J1TAOOPATOPHUIO
arpOyHUBEPCUTETA I HAYYHOTO IIEHTPA)».



11 KJIACC

Tema 1. JBoIrOMOHHASE OHOJIOTHS.

[Ipennochiku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. BOJIIOLMOHHAS
Teopust U €€ MeCcTO B OUOJIOTMHU. BiusiHue >BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerensctBa HBOMONUU. [lameoHTOIOrMYECKHE: MOCIEI0BATENBHOCTD
MOSIBJICHUST BHUJOB B TAJICOHTOJIOTHUECKON JIETOMHCH, TEPEXOIHbIE (DOPMBIL.
buoreorpaduyeckue: cxoacTBO U pazianune GpayH u Gaop MaTepuKoOB U OCTPOBOB.

DOMOpHOJIOTHYECKHE: CXOJACTBA M PA3IUYMUsl SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, AHAJIOTMYHbIC,
pYJIVMMEHTAapHBbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX MyTell Yy BCeX
OpraHU3MOB.

OpomonnoHHas Tteopuss Y. JlapBuHa. IlpeanocbuikM  BO3HUKHOBEHHS
JapBUHU3Ma. JIBHOKylIME CHJIBI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE MPU OTPAHUUYEHHOCTH PECYPCOB, HEONPEAEIEHHAs] U3MEHUHUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunretnueckas Teopus sBostonnu (CTI) 1 €€ OCHOBHBIE MOT0KEHHUS.

MukposBosonus. [Tonynsuus kak eIMHUIA BUIA W 3BOJIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B Mpuponae. MyTalMOHHBIN
npoluecc M KOMOWHATHBHAas W3MEHYMBOCTh. [lOMynsiiMOHHBIE BOJHBI M Jpeud
reHoB. V301Ul 1 MUTpalus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpraHU3MOB Kak pe3yibTaT 3BoMtoUuU. I[Ipumepsr
MPUCTIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UIMO0AJANTALUH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHOBHBIE  (POpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIeCKOe.

MakposBonmorusi. PopMbl  ABONIONUU:  (UIIETUYECKAs, JIUBEpreHTHa,
KOHBEpreHTHas1, napasuienbHas. HeoOpaTtuMocTh 3BOTIOIUY.

[IpoucxoxaeHue OT HecleUUaTu3UpOBAHHBIX TpenkoB. lIporpeccupyromas
crienuanu3anusa. AIanTUBHAS paJnalysl.

JdeMoHCTpanum:

[Toptpetsr: K. JIunuei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mroiep, A. H. CeBepros.

Tabnuibl u cxembl: «Pa3BuTHe OpraHnyecKoro Mupa Ha 3emiey, «3apobIin
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OoppObI  3a
cyiectBoBanne», «EctecTBeHHbI 0TOOPY», «MHOrooOpasue COpTOB PaCTCHUIDY,
«MHoroo6pasue  HopoA  KUBOTHBIXY, «lTonynsaumumy»,  «MyTranuoHHas



U3MEHYUBOCTB», «Apomopdossl», «Mmumoamantamum», «OOmas aereHepanus,
«/IBmKkymme cunsl dBomoonum», «Kapra-cxema wapmpyra nyremectsus Y.
HapBuna», «bopsba 3a cymiecTBoBaHuEe», «IIpucnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMUECKOE BUI000pa30BaHUE.

OO6opynoBaHUE: KOJUIEKIMS HACEKOMBIX C PAa3IMUYHBIMU TUIIAMU OKPACKH,
Ha0Op TUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONICHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPABIECHUS 3BOJIIOIUNY», OOBEMHAs MOJEIb
«CTpoeHue roJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpapuyeckas kapra wmupa, KoJuleKuus «@DOpMbI COXPAHHOCTH
HMCKOMAEMbIX JKMBOTHBIX M pacTeHui», wonenb anmumkanus «llepekpécr
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYIIKWY, MUKporpenapat «/Ipozoduna» (Hopma, myTranuu (GOpMbI KPBUIBEB U
OKpacKH TeJa).

JlaGopaTopHblie M NpaKTHYeCKHe PpadoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHIECKOMY
KPUTEPUIOY.

JlaGoparopHas pabota Ne 2. «OnucaHue npucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOIO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE *KU3HU Ha 3emure.

JloHayuyHble TpEACTaBICHUS O 3apPOKJIECHUU >KM3HU. HayuHble rumortesbl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 M mnaHcnepMmus. XHUMHYecKas
3BOJIIOLINUA. AOHOTEHHBIM CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCHEpUMEHTAIBHOE MOATBEPKICHNE XUMHAUYECKON 3BOoIrolMK. HavanpHbIe 3Tarsl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanne MemMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOLUS.
®opMUpOBaHUE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxein. Apxeiickas u
nporepo3oiickas dpel. llameosolickas spa U €€ TMepuoabl: KEMOPUICKUH,
OpPIOBUKCKHUH, CUITYPUUCKUH, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oiickas »3pa W €€ mnepuoAbl: MaJCOT€HOBBIM, HEOTECHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIMU PACTUTENBHOIO M >KMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
KUBOTHBIX. [TosiBIIeHME, pacliBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak OTpaxkeHue 3BOMoLMH. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.



DBOJIIOIMS YeJIOBEKA. AHTPOIOJIOTHS KaK HayKa. Pa3BuTue mpeacTaBieHuit o
MPOUCXOXKJICHUM YelloBeKa. MeToabl u3ydeHuss aHTponoreHe3a. CxojcTtBa u
pa3linuus YeI0BeKa U )KMBOTHBIX. CUCTEMaTHYECKOE MOJI0KEHHUE YETIOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh W  €CTECTBEHHBIM o0TOOp. OOmIecTBEHHBIM 00pa3 KU3HH,
W3TOTOBJICHUE OPYJIUI Tpya, MBIIILICHUE, PEYb.

OCHOBHBIE CTaIUM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTpajIonuTeku, YenoBek
yMenbii, YenoBek mnpsaMoxoasuyi, YenoBeKk HEaHACPTAIbCKUNM, YernoBek
pasyMHbIii. Haxoaku uCKOmaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHHS, 0O0JIACTb
pacrnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 >KU3HH, OPYIH.

Yenoseueckue pacel. OCHOBHBIE  OONBIIME  pachl:  €BPOMECOUAHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUANIbHAS]),  MOHTOJOWIHAsS
(a3uaTcko-aMepuKkaHnckasi).  UepTbl  MNPUCHOCOOJIEHHOCTH  MpeCTaBUTENIECH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. EJMHCTBO 4e€IOBEYECKUX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. U. Onapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

Tabmuubl u cxembl: «Bo3HukHOBeHHE COJIHEUHOUM cucTeMbl», «Pa3zButue
opraHuueckoro mupa», «PacturenbHas KieTka», <«JKuUBOTHasi  KJIETKay,
«IIpokapuotnueckasi kieTka», «CoBpeMEHHasi CHUCTEMa OPraHUYECKOro MHPay,
«CpaBHEHHE AaHATOMUYECKHX YEpPT CTPOCHMsI YEJIIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKUX  HAXOJOK  IPENIKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmmue noam», «pesHue monu», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BeUECKUE pachh».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEPTalblla, KPOMAaHbOHIIA), CIECNKUA WU
MU300pKEHUSI KAMEHHBIX OpYJIud TEpBOOBITHOTO YeNOBeKa (KaMHHU-YOIIIEPHI,
pyOumiia, ckpebna), TreoXpoHOJoruueckas Ta0numa, Kouiekuusa «Dopmbl
COXPAHHOCTU MUCKOTIAEMbIX YKUBOTHBIX M PACTCHUIN.

JlabopaTopHbie U MpaKTUHYECKHE PadOThI:

[Tpaktuueckast padota Ne 1. «/M3ydeHue MCKOMAaEMbIX OCTaTKOB PACTCHUU U
YKUBOTHBIX B KOJUIEKIIUSIX).

DKCKypcHsi «IBOJIOLHUS OPraHMYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAyYHbIN WM KpaeBeAUECKUI My3eil).

Tema 3. Opranu3msl U OKpYy:Kamoias cpeaa.

DKoJIOrus KaKk HayKa. 3aJaudl U pa3iesibl SKOJI0TUUA. MeToIbl 3KOJIOTHYECKUX
MCCJIEIOBAHNN. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOIO YEJIOBEKA.



Cpenpl oOWTaHUS OPraHU3MOB: BOJAHAs, HA3€MHO-BO3YyILHAs, MMOYBEHHAs,
BHYTPHOPTIaHU3MEHHAS.

Okonoruueckue Qaktopel. Krmaccudukamuss sxomorndeckux (HaKkTOpPOB:
abnoTtnyeckue, OWMOTHMYECKHE U AaHTPOIOTreHHble. JleHCTBUE HKOIOTHYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPHUOIN3M.
[IpucnocoOnenust  OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKHX  (HaKTOPOB.
buosiornueckue puTMsl.

buotnueckue (bakTOopHI. Buner OMOTHUYECKUX B3aMO/ICHCTBUM:
KOHKYPEHI[UsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, xoonepanus,
MyTyaju3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJEOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAuY€HHE OWMOTHYECKUMX B3aWUMOJCHCTBUW [UJISl CYIECTBOBAHMS
OpPTraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE IIOKA3aTENH
NOMYJSLUMNA: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMuka 4uCI€HHOCTH MOMYJISIUA U €€ Perysusl.

JlemoHcTpanum:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynse, O. ['ekkensb.

Tabmunpl u cxembl: kapTta «[Ipuponnsie 30Hb1 3eMuan», «Cpeapl oOUTaHUS
oprannsMoBy», «®doronepuoguzm», «llonmymsamum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU MONYJISUUUA UHPY30puu-TyPenbkny, «Ilumesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

JlabopaTtopHnas padota Ne 3. «Mopdonoruueckne 0COOEHHOCTH pacTeHUN M3
Pa3HBIX MECT OOHUTaAHUS.

JlabopaTtopHas pabota Ne 4. «BiusHue cBeTa Ha pocT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcy€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
pacTEHUI».

Tema 4. Coo0miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKkTypbl OHOLIEHO3a: BUAOBasd,
MPOCTpPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBsA3U B
ouoneHose.

Dkoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucTeme W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYLIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK 3HEPTUU B SKOCHUCTEME.
Tpoduyeckue (muiieBbie) YPOBHM SKOCHUCTeMbI. [IuileBble 1€MW U CETH.
OCHOBHBIE TIOKa3aTEeNIM SKOCUCTEMBbI: OHOMacca, MPOAYKLHA. DKOJIOTUYECKHUE
OUPAMUIBL:  TPOAYKIMHM, YHUCICHHOCTH, OuomMaccel. (CBONCTBAa 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BUuTHE. CyKIECCHUs.



[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECA.

AHTpPONIOr€HHBIE  IKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak @akrop ycToilunmBocTH 3kocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOOOpasus Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panuiier, coctaB u CTpyKTypa
ouoceprl. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OHochepbl Kak
r100aJIbHOM JKOCHCTEMBbI. JlMHaMHuYecKoe paBHOBeCHME W oOOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThl BEmECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (YriepoJa,
a30Ta). 30HATBHOCTh Onochepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUS B Ouocdepe.
['mo0anbHbIE IKOJIOTHYECKUE TPOOITIEMBI.

CocyiiecTBOBaHUE MIPUPO/IBI 51 YEJIOBEYECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
VIOPABJICHUS MPUPOJHBIMU pPECypcaMH M MX HCHOJNb30BaHuE. JlocTuxkeHus
OHOJIOTHUY U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuupbl u cxemsl: «llumieBbie nenu», «bUOLEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coolmiecTBa», «llenmu nuranusy, «IKojJOTHUYECKAsT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWMHOTO  Jieca», «buorneHo3d Bomoémay», «ArpoueHo3», «lIpumepHbie
AHTPONOTEHHbIE  BO3JIECWCTBHS HAa  NpUPOLY», «BaxkHEHMIIME HMCTOYHHUKHU
3arpsi3HEHHs] BO3/lyXa W TPYHTOBBIX BOA», «[louBa — BakHeIIasi cocTaBisiolas
ounocheprr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3GdexTy, «DaKkTOphI
pPaZIMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas cTpykTypa Ouocheps»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps»,
«KpyroBopot yriepoaa B Ouocgepe», «KpyroBopor azota B IpUpOAe».

O6opynoBaHue: MoJelb-anmuivKanus « TunuuHble OHOILIEHO3bD», TepOapuid
«PacturtenbHbIe COOOIIECTBAY, KOUICKIINKA «bHoleHO3», «BpeauTenn BaKHEUIIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM pACTECHUH W
YKUBOTHBIX, MPUHAAJICKAIINE K PA3HBIM 3KOJOTHYECKUM TPYIIaM OJHOTO BH[A,
Kpachnas knura Poccuiickoit ®epepaunu, u300pakeHUs OXpaHSEMbIX BHUIOB
PacCTeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCSA TNpOrpaMM cpefaHero oOumiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJIbTATOB OCBOCHUA IpeaMeTa «buonorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONIPEACIICHUIO, HalWdyWe MOTHBAllUM K OOy4YeHHIO  OMOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEHU
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KUSHCHHBIC TUTAHBI.

JIndHOCTHBIE pE3ynbTaThl OCBOEHUS mpeameTra «bruonaorus» AOCTUTarOTCS B
€UHCTBE YYEOHOM U BOCIHUTATEIBHOM JESITEIBHOCTH B COOTBETCTBUM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHM, TMPUHSATHIMA B OOINCCTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpA3BUTHUA, PpA3BUTHS BHYTPEHHEW TMO3WIMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, npupoie U
OKPY’KAIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHoro mpeamera «buosorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOICTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBITA M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HaIpaBJICHUH
BOCIUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCIIMTAHUS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOIIEeTOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAaHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX M TMO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HbIMU YOCKACHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXXKUTEIbLHOIO
OTHOIIEHUS! K MHEHHUIO OINIMOHEHTOB IMpHU OOCYXJIEHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IE€pPE]l
Ponunoi, ropaoctu 3a cBOM Kpad, CBOWO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHHE H
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTbH 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMHu Hapo10B Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAHUE YMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HMCKYCCTBA, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 310POBbSI U
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHUE, COOJIIOICHHE TUTMEHWYECKUX TMPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsipHas Qu3nyecKas
aKTUBHOCTb), OEpEekKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAaHWE I1EHHOCTU MPaBUJI HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

FOTOBHOCTh K AKTHUBHOM JEATEIBHOCTA TEXHOJIOTHUYECKOM M COLMAIBHOMN
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UMHTEpPEC K pa3IM4HbIM cepaM MpoPecCUOHATIBHON NeATeIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccun MW Peanr30BbIBATh
COOCTBEHHbIE KU3HECHHbIC TIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHUI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHMUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEGHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaIOUIEH CPEIbl;

OCO3HAaHHME TJI00aTBHOr0 XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
peuieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MPHOOpPETaeMble TPU HW3YYECHUU OHOJIOTHH
3HAHUS W YyMEHUsI TpPU pelieHud NpoOJeM, CBS3aHHBIX C paldOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHHWE PABHOBECHUS B HKOCHUCTEMaxX, OXpaHy BHUJOB,
AKOCHUCTEM, Orochephl);



AKTUBHOE  HENPUATHUE JICWUCTBHM, NPUHOCIAIIMX BpPEd  OKPYXKaKOLIEH
MPUPOJIHON CpeJlie, YMEHHE MPOTrHO3UPOBATh HEOJArONPUSITHBIE AKOJOTHUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBILIUIEHUS, IKOJIOTUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKON HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKOMN JIEATETBHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MPAaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YUTATEIBCKOW KYJIbTYpbhl KaK CPEACTBa
B3aMMO/JICHCTBUS MEXKTY JIFOJbMH U TIO3HAHUS MUPA;

MOHMMaHUEe chnerudUuKd OHOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
GbOopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IE€JIOCTHOTO
MpeCTaBICHUS] 00 OKPYKAIOIeM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJOBEKa U
oOIIecTBa, B IMO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH M pPEHICHUH MpoOemM
COXpaHEHUS TPUPOIHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAUYUMOCTH OWOJIOTHUU JJIsi COBPEMEHHOM IMBHIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3J]aHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh PECypCHbIe  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MIOMCKA MyTEH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYE€HWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM IPaMOTHOCTH OOydarommxcs, GopMHpyeMOit
MIPU U3YYE€HUU OUOJIOTUH;

MOHMMAHHUE CYIIHOCTU METOJIOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TMOJydyaeMble 3HAHUS i1 aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOISANINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAy4yHBbIX (PaKkToB U
UMEIOITUXCS JAHHBIX C 1IEJIbIO MOTYyUYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHWS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE LIEHHOCTH HAYYHOU AESTEIbHOCTH, TOTOBHOCTh OCYILIECTBISATH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHUIO H
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBUH C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaThl OCBOEHMs yueOHOro npeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyUaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SIBJICHHE, MPOILIECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIeHWe, HM3MEpPEeHHe, OKCIEPUMEHT U ApPYTHXx),
YHUBEpCalbHble Yy4YeOHbIe JEWCTBHS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIE MEXAUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKNE 3HAHMS W  YHUBEpPCaJbHbIE y4eOHbIE JEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MPAKTHUKE.

MertanpeameTHble pe3yNbTaThl OCBOEHMSI IMPOTPAMMBI CPEJHETO OOILEro
0o0pa30BaHUsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJTbHBIMHU y4eOHBIMU MO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

CaMOCTOSITENILHO  (OPMYyJIMpPOBaTh M aKTyalU3UpoBaTh  MpoOliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCu(pUKaluu, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTE€pHbIE NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAKTOB U SIBJICHUM
YKUBOU MPUPOLBI;

CTPOUTH JIOTHYECKHE pPAaCCYKIEHUs (MHIYKTUBHbIC, JEIyKTUBHBIE, IIO
aHAJIOTMM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOIMYECKHX OOBEKTax, a



TaKK€  MNPOTHUBOPEUMM  pa3HOTO  poja,  BBISIBICHHBIX B Pa3jM4YHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBHI B ICSITEIbBHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILICHUE ITPU PEHICHUU KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi MmpoOjeM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 3a]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB O3HAHUS;

UCTIONB30BaTh pPAa3jMYHbIEe BHUABl JEATEIBHOCTH TO TOIYYCHHIO HOBOTO
3HaHWs, €ro WHTEPIpETalH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC IPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJI€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
TESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBIIAITH NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaIM3UPOBATH 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOIAUTh apTyMEHTHI JIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMETPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHICHHs 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;

OCYULIECTBJISTh LEJIECHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yYMETh TMEPEHOCUTh 3HAHWS B TO3HABATEIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HWJEU, TpeiaraTh OPUTHHAIBHBIC TOIXOABl U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pab6ora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEparype, OHOJOTMYECKUX CIIOBapsX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHeTe), aHAIM3HPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUS], KPUTUIECKU OLICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3TMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosornueckor mHMOpMaIMKM, HEOOXOUMOM Il BHIIOJHEHUSI yUYeOHBIX
3aj1ay;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMYy  IPEACTABICHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TaarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONB30BaTh HAYYHBIM S3BIK B KayecTBe CpeACTBa mpu pabdoTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTEeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYIbl, ab0peBUaTypy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMHM  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATUBHBIMHU JeHCTBUSMM

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3HIIMN IPYTUX YYACTHHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMH CHOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHUMATH
HAMEPEHUs IPYTUX JIOJICH, MPOSBIATH YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpU pelIeHUU OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHI C y4€TOM O0OIMHUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ INOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBHUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pPe3yJbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIHiA pe3yNIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLIEHHMBATh HUIAEHU C TO3ULUUHA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pELICHUs B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M MOCTYIIKax IO OTHOLIECHHUIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH II03HABATEIIBHYIO JEATEIIBHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JNEATEIIBHOCTH M )KU3HECHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH  pPELICHHUS MpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSBICHUIO IMIUPOKOH SPYAUIMH B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTD,
OLICHUBATbH COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HAaBBIKAMM  MO3HABATENbHOM  pedJekcud KaKk  OCO3HAHUs
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peQuieKCUM JJIsl OIEHKH CUTyalllu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBbl JPYTHX IIPU aHAJU3€ pe3yJIbTATOB
JEATEIBHOCTH;

3) npuHsATHE ce0Osl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHblie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUYEcKue s yueOHoro npeamMera «buonorus»
Hay4YHbIE 3HAHMSI, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOEHUIO, MHTEPHPETALNUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PAa3MYHBIX y4EeOHBIX CHUTYallUAX, a TaKKe B peabHBIX
KU3HCHHBIX CUTyaIlUsX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUS.

[IpenMeTHbIe pe3yiabTaThl OCBOEHHUs ydeOHOro mpeamera «buomiorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE U PO OMOJOTUU B CUCTEME HAyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpAa MU HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (DPYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHME PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
KW3Hb, KJIETKA, OpraHu3M, MeTa0oiau3M (oOMEeH BeEIIeCTB U IpeBpalleHue
HHEPrUMn), TOMEOCTa3 (CaMOperyssilus), ypOBHEBasT OpraHu3alisl KUBBIX CUCTEM,
CaMOBOCIIPOM3BeIeHUE (PENPOAYKIIHSI), HACIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHME Hu3JIaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHOM Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydyenus (o0 LeHTpax MHOrooOpasusi u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHHWE YKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTMYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPHA M 3aKOHOB, YMEHHE
JieaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIECIATh CYIIECTBEHHbIE NPU3HAKH BUPYCOB, KJIETOK IPOKAPHUOT U
JYKAPUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M MPEBPALICHUS] HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMEeHa, XEMOCHHTe3a, MHUTO3a, MeHo03a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAMUBUAYAJBHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUM, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obOecredeHus Oe30MacHOCTH CBOETO 3J0POBbs U 3/I0POBbSA
OKPY>KaIOIIUX JIIO/IeH, COOIOIEHUS] HOPM IPaMOTHOTO MOBEJCHHS B OKPYKAIOICH
OPUPOJIHON cpene, NMOHUMaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Oumojsoruu W OMOTEXHOJOTMM  JJI1  palMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE TIE€HETUYECKHUE 3aJlayd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIIATh CXEMbI
MOHOTHOPHUIHOTO CKpEIIMBaHMs IJIsl MpeCKa3aHUsl HAacJIeOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IPaKTUYECKHUE padOThl, COOIHOATH
npaBuiia npu padboTe ¢ y4eOHbIM U J1a00paTOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HUHTEPIPETHPOBAThH HHPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIE pe3yNbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» ¢ 11
Kjlacce JOJIKHBI OTPAKATh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOM KapTHHbBl MHpa M HAYYHOTO MHPOBO33PEHMS, O BKIJIAJlE€ POCCUHCKHUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M MOHSTHIA
BUJI, TIOMYJIALKSA, TeHO(OH, 3BOIIOLMS, ABIKYIINUE CUJIbI ((haKTOPBI) IBOJIIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPBHI,



HKOCHCTEMa, TMPOAYLEHThI, KOHCYMEHTBI, pEAYLUEHThl, LEeNu MUTaHus,
AKOJIOTHYECKas TMpamua, OMoreoreHos, onocdepa;

YMEHUE H3JIaratb OWOJOTMYECKUE TEeOopuu (IBOMIOLNUMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactBa K. M. bapa, uepenoBaHusi rjiaBHbIX HaIpaBiICHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K KHBBIM CHCTEMAaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
ONKMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3alus U IMPOBEJCHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEMbIMH BEIUYMHAMU, OOBSICHEHHE MOTYyYEHHBIX
pe3yabTaTOB, MCIOJIb30BAaHHBIX HAYyYHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIICIATh CYIIECTBEHHBIE TPU3HAKU CTPOEHUS OMOJIOTHUYECKUX
OOBEKTOB: BHUJOB, TMOMYJALUWNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreoleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOILIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJIOIMUECKHX (DaKTOPOB Ha OpraHMU3Mbl, IEpeHoca
BEUIECTB M IIOTOKAa DHEPIMH B 3KOCHCTEMAaX, AHTPONOTEHHBIX H3MEHEHHH B
HPKOCUCTEMAx CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl MPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KHU3HU C 1enplo obecriedeHus O0e30MacHOCTU CBOETO 3A0POBbsI U 3/I0POBbS
OKPYXAaIOLUX JOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
IPUPOHON cpene, MOHUMaHUE HEOOXOIUMOCTH HCIOJIb30BAHUS TOCTHXKEHUHN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAIILHOTO MPUPOIOIOJIb30BAHNUS;

YMEHHE pellaTh 3JeMEHTapHble OMOJIOIMYECKUE 33Jaud, COCTABIISATH CXEMBI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMax (LIeTH MUTaHUs);

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOMHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh M HWHTEPIPETUPOBATH HUHOOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUSA, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAaHUS W3
Pa3IUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koan4decTBo 4acoB DJIeKTPOHHbBIE
HauMenoBaHnue pa3aesioB H TeM nudpoBLIe
Ne n/m P Kontpoabnbsie  IlpakTuueckue (udpp )
NMPoOrpaMmblI Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
! brosorus kax Hayka 2 05 https://m.edsoo.ru/7f41¢c292
2 JKuBbIe cCUCTEMBI M UX OpPraHU3allHs 1 bubnnorexa [JOK
p t https://m.edsoo.ru/7f41¢c292
. bubmuoreka [{OK
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bubmuoreka [IOK
4 IKH3HENATETLHOCTE KITKH 6 https://m.edsoo.ru/7f41¢c292
Pa3zMHOkeHUE 1 HHAUBUAYATBHOE Pa3BUTHE bu6nmorexa LIOK
5 5 1
OpraHU3MOB https://m.edso0.ru/7f41c292
6 HaciaencTBeHHOCTh U U3MEHYHUBOCTD 8 15 bu6mmoteka IIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OHMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
8 T'omoBOE IPOBEPOYHOE MEPOIIPUSITHE 1 1 Bubmiorexa OK
a POBEp porp https://m.edsoo0.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 4




11 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbBIE
HaumMenoBanue pa3aesioB H TeM nudpoBLIe
Ne ni/m P Konrpoabnsie IIpakruuyeckue (upp )
NpOrpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnunorexa LIOK
1 IBOJIOUHOHHAS OHOOTHA d 1 https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6motreka [IOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
1
3 Opraum3smeL 1 OKpy)aromas cpesia > https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo00111ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
S Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5




MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMOBI

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi

CdhopmMHupoBaHHOCTH 3HAHUN O MECTE M POJIU OMOJIOTHH B CHCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HAayK, B (OpPMHUPOBAHUH
COBPEMEHHOH €CTECTBEHHO-HAyYHOH KapTHHBI MHUpa M HAYYHOTO
MHPOBO33PEHUS; O BKJIQJE POCCHICKHX W 3apyOeKHBIX YUYEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTUH; (YHKIMOHAIBHONH I'PaMOTHOCTH

YCJIOBCKA AJI pCLICHUA )KU3HCHHBIX 3a1a4

YMeHHe pacKpbIBaTh COJAEpKAHUE OMOJIOTHYECKUX TEPMHUHOB U
MOHATHH: KU3Hb, KJIETKa, OpraHu3M; MeTa0oau3M (0OOMEH BEIECTB
U MpEBpaIlEHUE YHEPTHH ), TOMEOCTa3 (CaMOpEryIIsits), ypOBHEBas
OpraHu3aIus YKUBBIX CHUCTEM, CaMOBOCIIPOU3BE/ICHUE
(penpoaykiusi), HACIEICTBEHHOCTh, HW3MEHYMBOCTb, pOCT |

Pa3BUTHC

YMmenue  u3naratb ~ OMOJOrMYecKMe  Teopuu  (KJIEeTO4Has,
XpoMocoMHasi, myTanmoHHas), 3akoubl (I'. Mengens, T. Moprana,
H.W. BaBunoBa) u yueHus (0 LEHTpax MHOroodpaszus u
MPOUCXOXACHUS  KylnbTypHbIX pactenuit H.M. Basunosna),

OMPECACIIATh 'PaHUIBI UX TPUMCHHUMOCTHU K KHUBBIM CUCTEMaM

10 KVIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

1

2

3

4

5

YMeHue BianeTh METOJIaMH HAyYyHOTO TIO3HAHHWS B OWOJIOTHHU
(HabnrofieHHe W OMMCAHUE JKUBBIX CHUCTEM, MPOIIECCOB U SBICHUM;
OpraHM3alysl W TPOBEACHHE OWOJIOTUYECKOTO HKCIIEPHUMEHTA,
BBIJIBIDKEHHWE  THUIOTE3bI, BBIABICHHE  3aBUCHMOCTH  MEXKIY
HCCIIeTyeMbIMU BEJINYHHAMH, 00BsICHEHHE MOJTYYeHHBIX
pe3yabTaTOB, MCIHOJIb30BAaHHBIX HAy4YHBIX TIOHATHH, TEOpUH U
3aKOHOB; YMEHHUE€ JI€NlaTh BBIBOJBI HAa OCHOBAHMM MOJIYYEHHBIX

pe3yIbTaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE MPHU3HAKA BHUPYCOB, KIETOK
IpOKapuoT M DOYKAapUOT, OJHOKJICTOYHBIX H MHOI'OKJICTOYHBIX
OpraHWU3MOB; OCOOEHHOCTH TIPOIIECCOB OOMEHa BEIIECTB |
MIPEeBpAICHUS] SHEPTUU B KIETKE, (POTOCHHTE3a, TIACTUYECKOTO U
JHEPreTHYecKoro OOMEHa, XEeMOCHHTEe3a, MHUTO03a, Meio3a,

OIINIOAOTBOPCHUA, PA3MHOXCHUA, HWHIAUBUAYAJIBHOI'O PpPa3sBUTHA




OopraHusma (OHTOI'€HE3)

VYMmenne INPUMCHATb IMOJYUYCHHBIC 3HAHUA  IJIA 06’b$ICHeHI/ISI
6I/IOJIOF MYCCKUX poneccoB u ﬁBHeHHﬁ, JJIA IIPUHATHUA
MPAKTUYECKUX pELICHUH B MOBCEJAHEBHOM JKM3HM B LEJAX
oOecnieueHrss 0€30MaCHOCTHM  CBOETO  370POBbS U 3JI0OPOBBS
OKPY>KaIOIIMX JIFOJIEH, COOIIOIEHUS] HOPM I'PaMOTHOTO MTOBEJICHHS B
OKpY)Xarolleld MPUPOJAHON Cpele; MOHMMaHWE HEOOXOIUMOCTH
WCIIOJIb30BAHUS  JIOCTIDKEHUH  COBpeMEHHOW  Ouonorun

OMOTEXHOJIOTHI AJI1 palliOHAJIBHOT'O IIPUPOAOIIOJIIb30BAHUA

VYMmenune pemaTh 3JIEMEHTAPHBIC 'CHETUUCCKUE 3aa4i Ha MOHO- U
,Z[I/II‘I/I6pI/II[HO€ CKpCHIMBAHHC, CHCIIIICHHOC HacCJICJOBaHUC,
COCTaBJIATH CXCMBI MOHOFI/I6pI/IIIHOFO CKpCIIUBaHUA JJIsA

NpeACKa3aHus HACIICAOBAHUA ITPU3HAKOB Y OpIraHU3MOB

10

11 KITACC

YMeHue BBINOJHATE JIA0OPATOPHBIE M MPAKTHYECKHE pPabOTHI,
coOnrofarh mpaBwia mpu padboTe ¢ y4eOHbIM U J1a0OpaTOPHBIM

o0opynoBaHuEeM

YMeHue  KpUTHYECKM  OLEHUBATb M HMHTEPIPETUPOBATH
uHQOpPMAIMIO  OMOJOTMYECKOrO  COJAEPXKAHUS,  BKIIOYAIOINIYIO
IICEBJJIOHAyYHblE 3HAaHUA M3 pa3IMuHbIX HcTouHUKOB (CMU,
Hay4YHO-TIOIYJISIPHBIE MaTepHalbl); ITUYECKHE ACIIEKTBI
COBPEMEHHBIX  HCCIEJOBaHMM B OWOJIOTMH,  MEIULIMHE,

OMOTEXHOIIOTUH

YMeHue co3gaBaTh COOCTBEHHBIE INHCBMEHHBIE W YCTHBIC
cooOmieHusi, 0000mas  OHOJIOrMYecKyl0  HHPOpMalUI0 U3
HECKOJIbKNX HWCTOYHUKOB, T'PaMOTHO HCIIOJb30BAaTh MOHSATUHHBIA

arrapar Oouonoruu

Kon
MPOBEPAEMOro
pe3yJjbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpelHero 001mero 00pa3oBaHus

CdopMHUpOBaHHOCTH 3HAHUI O MECTE W POJIU OMOJIOTHH B CHUCTEME
HAyYHOTO 3HaHUS €CTECTBEHHBIX HayK, B (opMupoBaHUH
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHBI MHpa M HAy4YHOI'O
MHUPOBO33PEHHUS; O BKJIA/J€ POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMONOrHM; (YHKIIMOHATBHOW IPaMOTHOCTHU

YCJIOBCKA IS pCHICHUS ) KU3HCHHBIX 3a/la4q



YMeHue pacKkpbeIBaTh COJEpKaHWE OMONOTUYECKUX TEPMHUHOB H
TOHATHUI: BT, IOMYJISIHS, TCHOPOH]I, SBOJIIOLUS, IBUKYIIIAE CHIIBI
(bakTOpel)  DBONIOIMH,  IPHUCIOCOOJICHHOCTh  OPraHHU3MOB,
BUI000pa30BaHUE,  IKOJIOTMYECKHE  (AKTOPBl,  IKOCHUCTEMA,
MOPOJYIEHThI, KOHCYMEHTBI,  PEAYUEHTBbI, [eMH  IUTAHUS,

AKOJIOTHYECKas MUpaMuia, OrnoreoreHo3, onochepa

YMenue uznaratb OMOJOTMYECKHE TEOPHH (IBOJIOIMOHHAS TEOPHS
Y. JlapBuHa, CHUHTETHYECKas TEOpHUs OHBOJIOLUHU), 3aKOHBI H
3aKOHOMEpHOCTH  (3apoabimeBoro  cxoiactBa K.M.  bopa,
4yepeZoBaHUs [JIaBHBIX HampasieHUd W nyred spomonuu A.H.
CeseprioBa, yuenusi o 6uochepe B.W. BepHanackoro), onpeaensits

I'paHUIbI KX IIPUMCHHUMOCTHU K ) XKMBBIM CUCTCMaM

YMeHue BJIaACTh METOAAMH HAYYHOI'O IIO3HAHUA B OHoJ0ruu
(Ha6JIIOI[eHI/Ie " OIIMCAaHUC KHUBBIX CHCTEM, IIPOLICCCOB U HBJ'IeHPIfI;
opraHusanuvsa W IMPOBCACHHUC OHOJIOTHYSCKOI0 9KCIICPUMCHTA,
BBIABHKCHHUEC TUIIOTE3hI, BBISIBJICHUC 3aBUCHUMOCTH MCKOY
HCCIICAYyEMbIMHU BCIMYHNHaAMMU, 00BsACHEHHE MMOJIYYCHHBIX
pPE3yiIbTaTOB, MHCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ u
3aKOHOB; YMCHHMC [CJIaTb BBIBOJbl Ha OCHOBAHWH ITOJTYYCHHBIX

pE3yIbTATOB)

VYMeHne  BBIACHATH  CYIIECTBEHHBIE  TMPU3HAKK  CTPOCHUS
OMOJIOTUYECKNX OOBEKTOB: BHUJIOB, MOMYJISIUNA, MPOIYIICHTOB,
KOHCYMEHTOB, PEIYyLIEHTOB, OHOTreOlEHO30B M  JIKOCHCTEM;
OCOOCHHOCTH  TPOIECCOB  HACIEACTBEHHOH  W3MEHYHBOCTH,
€CTECTBEHHOTO O0TOOpa, BHUIA000PA30BaHUA, MPUCIIOCOOIEHHOCTH
OpPraHU3MOB, JCWCTBUS SKOJOTHUUECKHX (PAKTOPOB HA OpPTaHU3MBI,
MepeHoca BEIIECTB W TOTOKa DSHEPrMM B  HKOCHUCTEMAX,
AHTPOIOTE€HHBIX HM3MEHEHUW B JKOCHCTEMax CBOEH MECTHOCTH,

KpyroBOpOTa BELIECTB U OMOr€0OXMMUYECKUX LIUKIIOB B Onocdepe

VYmenune MNPUMCHATL IIOJYUCHHBIC 3HAHUA  JIA 00BsACHEHUS
OMOJIOTMYECKHUX IMponccCcoB u ﬂBHCHHﬁ, JJIS IMPUHATHA
MPaKTUYECKUX PEIIEHUW B TIOBCEAHEBHOM JKM3HM B LEJAX
oOecrieyeHuss 0E30MaCHOCTH CBOETO 3JI0POBbSI U 3]I0OPOBbS
OKPYXKaIOIIMX JI0AeH, COOII0JeHISI HOPM TPAaMOTHOTO TIOBE/ICHHUS B
OKPY’)KaIOIIeH TPUPOAHOU cpefie; TMOHMMaHUE HEOOXOIUMOCTH
UCTIONIb30BAaHUsl  JIOCTIDKEHUH  COBPEMEHHOW Ouoyoruu A

parOHAJIBHOT'O MPpUPOAOII0JIb30BAHU A




YMenue peuiaTb 9JICMCHTApPHBIC OHOJIOTHYECKUE 3aaa4u,
COCTaBJIATHL CXEMbI IIEPEHOCA BEIICCTB M SHEPIrMM B OKOCHCTEMAaAX

(eru muTaHMS)

VYMeHHEe BBINIOJHITH JIAOOpPATOPHBIE M TPAaKTUYECKHUe paboThl,
coOmoaTh TpaBuja MpU paboTe ¢ y4yeOHBIM M J1abOpaTOPHBIM

00opy1I0BaHHEM

YMeHue - KpUTHMYECKM  OLIEHHWBAaThb WM HMHTEPIPETUPOBATH
uHpOpMALIMI0  OMOJIOTUYECKOTO  COJACPIKaHUs,  BKIIOYAIOIIYIO
NICEBJOHAyYHble 3HAHUS M3 Pa3NIUYHBIX HcToyHUKOB (CMU,
HAyYHO-TIOMYJISIPHBIE MaTepuaibl); paccMaTpuBaTh TII0OaJIbHBIE
HKOJIOTHYECKUE TPOOJIEMBbI COBPEMEHHOCTH, (HOpMHUPOBATH 110

OTHOIICHHIO K HUM CO6CTB€HHYIO ITO3UIIHNIO

10

VYMenne co3maBaTh COOCTBEHHBIE IMHCHbMEHHBIE H  YCTHBIE
coobmienus, 0000mass  OWONOTMYECKYI0  WHPOpPMALUIO W3
HECKOJIbKMX HCTOYHMKOB, T'PAMOTHO HCIIOJIb30BaTh IOHSATHHHBIN

aliapar OHoJI0ruu

HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KITIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
1 buonorus xak Hayka
11 buonorus — Hayka o xuBoil mpupoze. Ponabp Ouonorun B (opMupoBaHUM
' COBPEMEHHOW Hay4HOH KapTHHBI MUpa. CucTeMa OHMOIOrHYECKUX HAYK
MeTozbl O3HAHUS KUBOW MPHUPOJIBI (HAONII0IeHUE, SKCIEPUMEHT, OIMCAaHUE,
1.2 U3MepeHue, KiacCu(pUKalus, MOJAEIUpOBaHUE, CTaTHCTUYecKas o0paboTka
JTAHHBIX )
2 JKuBble cucTeMbl U UX OpraHu3aLus
51 JXKusble cucteMbl (OMocucTEMBI) Kak IpeaMeT u3yueHus ouonoruu. CpoiicTBa
' OMOCHCTEM U UX pazHOOOpas3ue
59 YpoBHU OpraHu3zanu OMOCUCTEM: MOJIEKYIISIPHO-TEHETUUECKHM, KJIETOYHBIH,
' OpraHU3MEeHHbIH, MOMYISIIUOHHO-BUIOBOH, SKOCUCTEMHBIH, OMOChepHbIN
3 XHWMHUYECKUH COCTaB U CTPOCHUE KIIETKU
XHWMHMYECKUN COCTaB KIIETKHM. XHUMHUYECKHE DSJIEMEHTBHI: MaKpO3JIEMEHTHI,
3.1 MUKpoO3JieMeHTl. Boga u MuHepanbHble BeniectBa. {DyHKkuMM BOIBI U
MUHEpaJIbHBIX BeleCcTB B KieTke. [lonaepkanne ocCMOTHYECKOro GaaHca
3.2 benku. CoctaB u cTpoeHne O€iIKOB. AMHHOKUCIOTHI — MOHOMEpHI OEIIKOB.




3.3

3.4

HezaMmeHnMble M 3aMEHUMBbIE aMUHOKHUCIOTBL. AMHHOKHCIOTHBIM COCTaB.
VYpoBHM CTPYKTYpbl O€IKOBOM MOJIEKYIbI (I€pBUYHASI, BTOPUYHAS, TPETUYHAS
U 4eTBEpPTUYHAs CTPYKTypa). XUMHUUECKUE CBOWCTBA OenIKoB. bruonornueckue
¢byHKIHN OEIKOB.

depMeHThI — OHoJorHYecKre Katanu3aropbl. CTpoeHne pepMeHTa: aKTUBHBIN
LeHTp, cyOcTpaTHas crneuuduuHocts. KodepmenTsl. Buramunsl. Orianuus

(bepMeHTOB OT HCOPraHMYECCKHUX KaTallnu3aTOpPOB

VYrineBonpl:  MoOHOcaxapuabl  (IJIFOKO3a, pubo3a W JI€30KCHpH003a),
aucaxapuibl (caxaposa, JIaKTO3a) M IoJMcaxapuibl (Kpaxmas, INIMKOreH,
LeJITI0103a). bruonornueckue GpyHKIUHN yrieBOAOB.

Jiunuapl:  TpUrIMUEpUIbl, cTepounsl, Qochomunuasl. [ uapoduabHO-
rusipodoOHble cBOMcTBa. buonornueckue ¢ynxuuu naunuaoB. CpaBHeHHE
YTJIEBO/IOB, OCJIKOB M JIUIHMIOB KaK MCTOYHUKOB SHEPIUU

HykneunoBbie xkucnorsl: JIHK u PHK. Hyxneorunsr — MoHOMEpBI

HYKJIEMHOBBIX KucioT. Ctpoenne u gpynkiun AHK. Ctpoenne u QpyHKINH
PHK. AT®: crpoenue u pyHKIun

3.5

[urosorus — Hayka o kierke. Kiierounast reopusi. MeToapl H3y4eHus KIETOK

3.6

3.7

Kretka kak nenoctHas xuBas cucrema. O011ne npu3HaKky KJIETOK: 3aMKHYTast
HapykHas meMmOpaHna, moisiekysibl JIHK kak renetuueckuil anmapar, cuctema

cuHTe3a Oelika

Tunsl KJIETOK: JSykapuoTHYecKas U MpokapuoTnueckas. (OcoOEHHOCTH
CTpOCHHS MpOKapuoTHYeckor kieTku. Kierounas creHka OakTepuid.
CrpoeHue >yKapHOTHYECKOW KIETKH. OCHOBHBIC OTIUYHUS PACTUTEIBHOM,

KUBOTHOM M TpUOHOI KIIETKH

3.8

3.9

3.10

4.1

[loBepXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAsl CTEHKa, IIMKOKAJIHMKC, MX
¢yukumu. [Inazmaruueckas MemOpana, e€ cBoiictBa U ¢pyHkuuu. [uronnasma
u e€ opranouibl. OHOMeMOpaHHbIE OPraHOU/IbI KJIETKHU: 3HAOIIa3MaTHYeCcKast
cerb (OIIC), anmapar ['ompmku, Jim3ocoMmsl. I1oyaBTOHOMHBIE OpPraHOMIBI
KJIETKH: MUTOXOH/IpUH, Tu1acTU kL. [IponcxoxkieHrne MUTOXOHIPUN U TTACTHI.
Buapr mactun. HememOpanHble OpraHouibl KJIETKH: pUOOCOMBI, KJIETOUHBIN

HECHTP, pCCHUYKHU, KT'YTUKH. cI)yHKI_II/II/I OpraHona0B KJICTKH. Bxmrouenus

Snpo — perynsaTopHbli LeHTp KieTku. CTpoeHue sapa: siiepHas 000J0dKa,

KapuoIuiadMa, XpoMaTuH, SAAPbIIIKO. XpOMOCOMBI
TpchnopT BCIICCTB B KJIICTKC
X(HBHCI[CHTCHLHOCTB KJICTKHU

OOMeH BemIecTB, WK MeTaboIM3M. ACCUMIIIALUS (TUTACTUYECKUl OOMEH) U

JTUCCUMUIISIIINS (SHEPTeTHUECKHii 0OMEH) — JIB€ CTOPOHBI €IMHOTO Ipoliecca




Metabonu3ma. Tumbl oOMEeHa BeUIeCTB: aBTOTPO(HBIA U TeTepOTPOQHBII.

Ponb pepmenTOB B 0OMEHE BELIECTB U MTPEBPALICHUN SHEPTUHU B KIIETKE

4.2

@®otocunte3. CperoBass u TeMmHOBas ¢as3pl (orocuHTe3a. Peakyn
dotocunTe3a. DhdHeKTUBHOCTL (PoTocHHTe3a. 3HaueHHe (GOTOCHHTE3a IS
*u3HK Ha 3emsie. BrusHue ycioBuit cpenasl Ha (GOTOCHHTE3 M CHOCOOBI
MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XEeMOCHHTE3UpYIoLIie OaKTepuH. 3HAUeHUEe XEMOCHHTE3a IS

JKA3HU Ha 3emie

4.3

9HepF€TquCKHI>'I 0oOMEH B KJETKE. PaCH_[eHJ'ICHI/Ie B€IICCTB, BBLIACICHHEC H
AKKYMYJIHUPOBAHHUE ODHCPIruM B KIICTKE. OTansl SHEPICTUUECKOT'O oOMeHa.
I'mukomms. BpO)KCHI/IC 1 €ro BUIEI. KI’ICJIOpOIIHOG OKHCJICHHUEC, HJIN KIICTOYHOC

apIxanue. DPPEeKTHBHOCTh YHEPTETUIECKOTO OOMEHa

4.4

4.5

5.1

5.2

Peakuuu wmarpuuHoro cuHte3a. ['eHermueckas wunpopmanus u JIHK.
Peanu3anus reneTndeckoil MHPOpPMAIUK B KIETKE. | eHETHUECKHA KO U €ro
cBoiictBa. TpaHckpunuusi — wmatpuunblii cuHte3 PHK. Tpancmsmua —
6uocunTe3 Oenka. KogupoBanue aMuHOKUCIOT. Pons pubocom B Ouocunrese

OeJika

Hexnerounsie ¢opmbl xu3HU — BUpYCHl. Mcropus otkpeitust Bupycos (.M.
NBanoBckuii). OCOOEHHOCTH CTPOCHHS W JKU3HEACSATEIBHOCTH BHUPYCOB.
baktepuodaru. bonesnu pacteHuid, KUBOTHBIX M YEJIOBEKA, BBI3bIBAEMBIC
BUpycamMu. Bupyc ummyHopedunmra yenoBeka (BUY) — Bo3Oyaurens

CII1a. [TpodunakTrka pacipocTpaHEeHUsI BAPYCHBIX 3a00I€BaHUMA
Pa3zMHoxeHMe 1 MHAUBUIYATbHOE PA3BUTHE OPTaHU3MOB

Krnerounslii 1uKI, WM KU3HEHHBIM LUK kieTku. WHTepdaza u MuTO3.
[Ipoueccel, nporekaromue B uHTepdaze. Pemnnkanus — peakuys MaTpUu4HOTIO
cunre3a [IHK. Ctpoenue xpomocoM. XpOMOCOMHBIN HabOp — KapUOTHIIL.
JIUMIIONAHBIT W TalJIOWJHBIA  XPOMOCOMHBIE HaOOphL. XPOMaTHUBI.
[uronornyeckue OCHOBBI PA3MHOXKEHUS M HHIAUBUAYAIbHOTO pa3BUTHUSA
OpraHu3MOB.

Henenne kierkn — Muto3. Ctaguu murtosa. IIpoueccel, mpoucxonsnie Ha

Pa3HbIX CTAAUAX MUTO34A. buonornyeckuii CMBICII MUTO3a

®opMbl pa3MHOKEHHsI OpraHU3MOB: Oecronoe U mnosuoBoe. Buasl 6ecnonoro
pa3sMHOXEHHUs: JeJeHWE HAaJBOE€, MOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETETATUBHOE  PAa3MHOXKCHHE. HckyccTBeHHOE

KJIOHUPOBAHUC OPTraHU3MOB, €0 3HAUYCHUEC IJIA CCIICKINN

5.3

ITonoBsoe Pa3MHOXKCHUE, €TI0 OTIINYUA OT OecrmoJioro.

Metio3. Cragum meioza. [Iporeccrl, mpoucxosime Ha CTaausx Meno3a.



IloBenenne xpomocom B Mmeinoze. Kpoccunrosep. buonornyeckuii cMmbici u

3Ha4YeHHE Melo3a

5.4

'ameTorenes — mpouecc 0Opa30BaHUS TMOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBele kene3pl: CeMEHHMKH M suYHUKUA. OOpa3oBaHWe W pPa3BHUTHE
MOJIOBBIX KJIETOK — raMeT (CriepMaTo30u], SIMIEKIeTKa) — CIepMaToreHes M
ooreHed. OCOOCHHOCTH CTPOCHHS SAUIEKIETOK M  CIIEPMaTO30UIOB.

OmnonorBopenue. [TapreHorenes

5.5

6.1

6.2

NunuBuayanpHoe pa3BuTHe (OHTOTeHE3). OMOpPHOHAILHOE Pa3BUTHE
(amOpuorene3). Ortambl SMOPHOHAIBHOTO PAa3BUTHS Y  IMO3BOHOYHBIX
KUBOTHBIX: JIPOOJICHHE, TacTPyJslus, opraHoreHes. IlocTamMOpuoHanbHOE
pazBute. THIBI TOCTIMOPUOHAILHOTO PAa3BUTHSA: TPAMOE, HENPSIMOE
(mmumHOYHOE). BiMsiHME cpensl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC YPOJICTBA.

Poct u pasButue pacteHuil. OHTOreHe3 ILIBETKOBOTO PACTEHHS: CTPOCHHE

CCMCHU, CTaAUH PASBUTHUA
HaCJIGI[CTBCHHOCTI) U USMCHYUBOCTb OPTaHHU3MOB

IIpeamer u 3amaum re”etuku. Mceropus pasBUTHS TE€HETHKU. Bxian
POCCHUHCKHX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE F€HETUKU. MeTO/1bl T€HETUKU
(ruOpu0JIOTNYECKU, IIMTOr€HETUYECKUH, MOJIEKYIIPHO-TEHETUYECKHA).
OcCHOBHBIE T€HETUYECKHUE MOHATHUSA. |'eHeTHYeCcKasi CHMBOJIMKA, UCIIOIb3yeMast

B CX€Max CKpEIIMBaHUN

3aKOHOMEPHOCTH HACJEe0BaHUs NPU3HAKOB, YCTaHOBIEHHbIE . Menaenem.
MonoruOpuaHoe ckpeuBaHue. 3aKOH €AMHOooOpa3usi TMOpUIOB IEPBOTO
nokosieHus. [lpaBmio nomMuHHMpoBaHMs. 3aKOH pacIlENeHUs MPU3HAKOB.
I'nnore3a uncroTs! ramet. [loaHOE M HEMOIHOE JOMUHUPOBAHKUE.

JlurnbpunHoe  CKpeuMBaHuWe. 3aKOH  HE3aBHCUMOIO  HacJelOBaHMS
Nnpu3HakoB. lluToreHernyeckue OCHOBBI AUTHOPHUIHOTO CKpPELIMBAHUS.
AHnanusupytoiee  ckpemmuBaHue.  Vcmonb3oBaHME — aHAIM3UPYIOIIETO

CKpCHIUBaHUA IJIA ONIPCACIICHUA I'CHOTHUIIA ocobu

6.3

6.4

CueruieHHoe  HaclefoBaHMe Tpu3HakoB. PabGora T. Moprana 1mo
CUCIUICHHOMY HACIIEOBaHUIO Te€HOB. HapymieHnue cueluieHus TE€HOB B
pe3ysbTaTe KpPOCCHHIOBepa. XpPOMOCOMHAs TEOPHS HACJIEICTBEHHOCTH.
['eneTnueckne KapThl.

I'enernka mona. XpoMOCOMHOE OIpEAEIEHUE Moja. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OoMOraMeTHsle U rereporaMeTHsle opranusmel. Hacnenosanue

IMPHU3HAKOB, CHUCIJICHHBIX C ITOJIOM

M3MeHYNBOCTS. BI/I)II)I U3MCEHYHMBOCTHU: HCHACJICACTBCHHAS WU HACJIICACTBCHHAA.




Ponp cpenpl B HEHACIEACTBEHHOM W3MEHYMBOCTH. XapaKTEPUCTHKA
MOJIU(GUKAMOHHON H3MEHYMBOCTU. BapualmoHHBIA psa M BapUallMOHHAs
kpuBad. Hopma peaknum npusHaka. KonmdecTBEeHHBIE M KadyeCTBEHHBIC
OpU3HaKM W WX HopMma peakuumu. CBoiicTBa  MOAM(UKAIMOHHOM

U3MCHYUBOCTHU

6.5

HacnencrBeHnHas, WM TeHOTUNHMYECKas, W3MEHYMBOCTh. KoMOMHAaTHBHAs
M3MEHUYMBOCTb. Mel03 M MOJOBOM HPOIECC — OCHOBa KOMOMHATHBHOM
M3MEHYMBOCTH. MyTalMoHHass M3MEeHYUBOCTh. Kitaccupukanuss MyTanui:
TCHHBIE XPOMOCOMHBIE, Te€HOMHbIe. Yacrora M NpPHYMHBI MyTalUH.
MyrareHusie (GakTopbl. 3aKOH TOMOJOTMYECKHX PAJOB B HACJIEICTBEHHOM

n3menunBoctu H.M. Basunosa

6.6

7.1

I'enetnka uenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJbI T€HETHUKU
YeJIOBEKa: TeHEATOTHICCKUH, OJIM3HEIOBBIH, [IUTOTCHETUYECKHH,
OMOXMMHYECKUN, MOJEKYIspHO-TeHeTndeckuil. COBpeMEHHOE OIpe/ieieHIe
TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBaHUE, TCHOTUIIMPOBAHUE, B TOM YHCIIC
¢ momotiwto I1IIP-ananu3a. HacineacTBernHbie 3a001eBaHms YeI0BEKa: TCHHBIS
Oone3Hn, OOJIG3HM  C  HACIEACTBEHHOH  IPEAPacCIOIOKEHHOCTHIO,
xpoMocomMHble  Oone3nu. CoMmaThyecKue W TeHEepaTUBHbIE MYTallUU.
[TpuHIMIBL 310pOBOTO 00pasza >KW3HW, JUATHOCTUKH, NPOPHIAKTUKH U
JICUCHUSI FeHETUYECKUX 00JIe3HEeH. Menuko-reHeTuIecKoe
KOHCYJIbTUPOBAHKE. 3HAUYECHNE MEIULIMHCKON T€HETUKU B IIPEAOTBPALICHUU U

JIEUEHUH T'€HETHYECKUX 3a00JI€BaHMI YeI0BEKa
CGJ'IGKI_[I/IH OpTaHHU3MOB. OCHOBBI OMOTEXHOJIOTHH

Cenekiusi Kak HayKa M MpPOIECC. 3apOKJICHUE CENEKIMH M JOMECTUKAIUS.
VYuenue H.M. BaBwioBa o 1eHTpax NPOUCXOXKIECHUS W MHOT000Opasus
KyJbTYPHBIX pacTeHHil. LIeHTpbl MPOUCXOXKIEHUS ITOMAIIHUX IKUBOTHBIX.

Copr, nopoza, mramm

7.2

7.3

CoBpeMeHHbIE METO/IbI celleKIIMU. MaccoBbIil U UHIUBUYaIbHBIA OTOOPHI B
CEJIEKIIMM PAacTEHUM M KMBOTHBIX. OlleHKa 3KcTephepa. bim3kopoacTBeHHOE
CKpeuiBaHue — HHOpuAMHT. Yucras nuHug. CKpelMBaHUe YUCTBIX JTUHHM.
I'erepo3uc, wim rubpuanas cuwna. HepoacTBeHHOe CKpelIMBaHUE —
ayropununr. OtnanénHas rulOpuamszanus u e€ ycnexu. VckyccTBeHHBII
MYTareHe3 W IOJY4YEHUE IOJIUIIIOUIOB. JIOCTHXKEHUS CEJIEKIIUU PaCTEHUH,
’KUBOTHBIX U MUKPOOPTraHU3MOB

buorexHonorust Kak oTpaciab NPOU3BOACTBA. ['€HHAs WH)KEHEpHs. OTallbl
co3nanusa pekomOunantHo JIHK u Tpancrennsix opranmzmoB. Kierounas

nHxkeHepus. Knerounele KynbTypel. MUKpPOKIOHAIBHOE Pa3MHOKEHHE



pactenuii. KiioHupoBaHuEe BBICOKOMPOAYKTUBHBIX CEJIbCKOXO3SICTBEHHBIX
OpraHU3MOB. JKOJOTHUYECKHE M dTHYecKue mpobiembl. [MO — reHeTudyecku

MO,I[I/I(bI/IHI/IPOBaHHBIC OpraHu3Mbl

11 KITACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

DBOIIOIMOHHAS OMOIOT U

11

DBOJIIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBuzerenscTBa 3BoOMIOUMHU. [laneoHTONOrMYecKUe: IOCIEI0BATEILHOCTD
HOSIBJICHUS] BUJIOB B HAJICOHTOJIOTHYECKOM JIETONMHUCH, MEPEXOTHBIE (OPMBIL.
Buoreorpaduyeckue: cxoactBo u paznuuue ¢dayH u (HIOp MaTEPUKOB H
OCTPOBOB. DMOpPHUOJIOTHYECKHE: CXOACTBA U Pazauuusi 3MOPHOHOB pa3HbIX
BUIO0B IIO3BOHOYHBbIX. CpaBHI/ITeJIbHO-aHaTOMI/I‘-ICCKI/IGZ T'OMOJIOTMYHBIC,
aHAJOTUYHBIC, PYAUMEHTapHBIC OpraHbl, aTaBU3MBL.  MOJEKYJISpHO-
OMOXHUMHUYECKHE: CXOACTBO MEXAaHM3MOB HACJICICTBECHHOCTH MW OCHOBHBbIX

META00INYECKHUX HYTCﬁ Y BCEX OpraHn3MOB

1.2

1.3

OpomouuonHas Teopus Y. [lapuna. Ilpennocbulku BO3HMKHOBEHMS
JnapBUHU3MA. J[BIKYIME CHIIBI HBOJIONUHN BUAOB 10 JlapBuHY (M30BITOYHOE
pa3MHOXXEHHE  IIpM  OIPAaHMYEHHOCTH  PECYPCOB,  HEOIpPEACIIEHHAS

M3MEHYMBOCTb, 00ph0a 3a CyIIeCTBOBaHHE, €CTECTBEHHBII 0TOOD)

Cunrernueckass teopust 3Boitonuu (CTD) U OCHOBHBIE €€ TOJOKEHUS.

MukposBontonus. [lonynauus kak eIMHULIA BUIA U SBOJTIOLUN

1.4

JBuxymue cuibl (pakTopbl) 3BOJIOLUUN BUJIOB B mpupoje. MyTanuoHHbIN
npolecc U KOMOMHATHBHAS W3MEHYMBOCTb. [loNyssIIMOHHbBIE BOJHBI U Apend
reHoB. M3zomsiumst u murpanus. EcTecTBeHHBIH OTOOpP — HampaBiIsIOMIMNA
¢axrop 3BosoIH. DOPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOneHHOCT, OpraHU3MOB KakK pe3yibTaT 3BodIONUH. [Ipumepsl
npucnocoOIeHnit y opranu3MoB. ApoMopdo3bl U HAMOAaNTalNH.

Bun wu BunmooOpazoBanme. Kpurepun Buma. OcHoBHblE  (opmbl

BU000pa30BaHus: reorpauyeckoe, IKOJIOTHIEeCKoe

1.5

2.1

MaKpOBBOJ'IIOL[I/IH. (I)OpMBI OBOJOIHNHA: q)HJICTI/I‘lCCKaﬂ, JAUBCPIrCHTHAA,

KOHBEpreHTHas, napauienbHas. HeoOpaTumocTs 3BoIOLNN
Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3emiie

ZIOHay‘-IHI)Ie OpeACTaBJICHUA O 3apOKACHHUHN KU3HU. HaquHe THUITIOTE3bI

BO3HUKHOBEHMS >KM3HM Ha 3eMiie. aOUOreHe3 H IMaHCIICpMUs. XuMHu4decKas



2.2

SBOJIOLHS. OKCIIEPUMEHTAIBHOE MOATBEPKIACHUE XUMHUYECKON HBOJIIOIUU.
HavanbeHbie 3tamnel 6uonorundeckoit sBomonuu. ['unmoreza PHK-mupa. [lepsoie
KJIETKM M uX 3Bojrouus. DopmMupoBaHHE OCHOBHBIX TIpPyHI KUBBIX

OpraHu3MOB

PazButue xu3Hu Ha 3emiie 1o 3pam u nepuonam. Karapxeii. Apxeickas u
npotepo3oiickas dpbl. [lanmeo3oiickas spa U e€ mepuoibl: KeMOPUHCKHIMA,
OPIOBUKCKHM, CHIIYPUHCKUH, IEBOHCKUW, KAMEHHOYTOJbHbBIA, IEPMCKHUA.
Me3so3olickas 3pa 1 €€ Mepruoibl: TPHACOBbIN, FOPCKUA, MEJIOBOM.

KaiiHo3oiickass »pa W €€ TMepHOoJbl: IAJIEOr€HOBbIA, HEOTCHOBBIN,
AQHTPOIIOI€HOBBIM. XapaKTepUCTUKa KIMMaTa U TE€O0JOTMYECKHUX IPOLIECCOB.
OcCHOBHBIE 3Tambl 3BOJIOLMU  PACTUTEIBHOTO U  KUBOTHOTO  MHDA.
Apomopdo3bl y pacTeHud U KUBOTHBIX. [losiBIeHUe, pacuBeT U BhIMHpAHUE

TPYIII )KUBBIX OPraHU3MOB

2.3

2.4

Cucrema OpraHHM4Y€CKOIro MHpa KaK OTPaXCHHUC 3SBOJIIOIHUH. OCHOBHEBIE

CHUCTEMAaTUYECKHE IPYIIIBI OPraHU3MOB

OBoIOLMS YeloBeKa. AHTPONOJIOTUs Kak Hayka. Pa3BuTue mpencraBieHui o
IIPOMCXOXKICHUN 4YeloBeKka. MeTonpl n3ydeHusl aHTpornorenesa. Cxoncrsa u
pa3IuuMsl YeJIoBeKa U )KMBOTHBIX. CHCTEMaTUUECKOE MOJI0XKEHUE YEI0BEKa.

JBmxyume cuibl (GpakTopbl) aHTponorenesza. HacnenctBeHHas H3MEHYMBOCTb
U €CTECTBEHHBIN 0TOOp. OO01mEecTBeHHBIN 00pa3 JKU3HU, U3TOTOBICHUE OPYIHA

TPYyJa, MbIIIIJIEHHE, peUb

2.5

2.6

OcHOBHBIE CTaAMM U BETBU JBOJIIOLUM YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
ymenslid, YenoBek mnpsAMoXonsdmui, YenoBek HeaHAepTanbCKuil, YemoBek
pa3yMHbIi. Haxo/lk1 HCKOMaeMbIX OCTAHKOB, BPEMsI CYILIECTBOBAHUS, 00JIACTh

pacnpocTpaHeHust, 00bEM FOJIOBHOIO MO3Ta, 00pa3 *KU3HU, OPYAUS

UYenoseueckne  packl. OcCHOBHbIE  OOJNbIIME  pachl:  €BPOIEOM]IHAS
(eBpasmiickas), Herpo-aBCcTpajouaHas (PKBaTOpUalbHas), MOHIOJOUIHAsS
(a3uaTcko-aMepuKaHcKasi). YepThl TPHUCTOCOOJICHHOCTH TPEICTaBUTENEH
YeJOBEYECKHX pPAac K YCIOBUSM CYIIECTBOBaHMA. EJMHCTBO yeloBeuecKux

pac. Kputuka pacuzma

OpranusMsl 1 OKpyKarolas cpeaa

3.1

OKoJorus Kak Hayka. 3alaud M pa3feiibl 3KOJIOrMU. MeToIbl SKOIOTHUECKUX
UCCleIOBaHUM.  DKojormueckoe  MupoBo33peHue. Cpenpl  oOUTaHUS
OpPraHU3MOB: BOJIHAA, HAa3eMHO-BO3AYIIHAs, MIOYBEHHA,

BHYTPHOPTaHU3MEHHASI




3.2

Oxonorudeckue (Qakropel. Kiaccudukamuss dKomorudeckux  (paxTopos:
abMoTHYecKne, OMOTUYECKUE W aHTPOIOTCHHBIC. [IefiCTBHE SKOIOTHYECKHX

(bakTOpOB Ha OPraHU3MbI

3.3

Abunotndeckue (akTOphI: CBET, TEMIIEpaTypa, BIaXHOCTh. doTomepuonnsm.
[Ipucniocobnennss OpraHu3MoOB K JEHCTBHIO aOMOTHYECKHX (DAaKTOPOB.

buonornueckne PUTMBI

3.4

3.5

4.1

4.2

4.3

buotndeckue dakropbl. Buasl OMOTHUECKUX B3aMMOCHCTBHI: KOHKYPEHITHS,
XUIIHAYECTBO, Mapa3sUTH3M, MYTyalu3M, KOMMEHCAIU3M (HaxJ1eOHUYECTBO,
KBapTUPAHTCTBO), AaMEHCAIM3M, HEUTpanu3M. 3Ha4YeHHE OHOTHYECKHX
B3aUMOJCUCTBUM  JUIsI  CYHIECTBOBAaHUSA  OPraHU3MOB B  IPUPOJHBIX

COo00IIIeCTBAX

DKOJIOTHYECKUE XapPAKTCPUCTHUKHU  IIOITYJIAIMH. OCHOBHBIC  ITOKa3aTelIH
Inomyiauuu: 4YuCiIICHHOCTD, INIOTHOCTDb, POXKAACMOCTh, CMCPTHOCTD, IMPUPOCT,

MUIrpanus. I[I/IHaMI/IKa YHUCJICHHOCTH MOITYJIAINHU U eé peryisiausa
COO6HICCTB3 1 5KOJOTHUYCCKUEC CUCTEMBI

CoobmecTBo opraHuzMoB — OuorneHo3. CTpyKTypsl OHOIIEHO3a: BHIIOBAf,
IpOCTpaHCTBEHHas1, Tpoduueckas (muuieBas). Bunel-nomunantel. CBsiu B

OnoleHo3€e

Okonoruyeckue cuctembl (dkocuctembl). llonstue o006 skocucteme u
6uoreoneHo3e. OyHKIMOHAIbHBIE KOMIOHEHTHI 3KOCHCTEMbI: IPOAYLIEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BemecTB U TMOTOK JSHEPruud B
skocucteme. Tpodudeckue (MUIIEBbIe) YPOBHU 3KocucTeMbl. [IumieBbie nenu
u cerd. OCHOBHBIE IIOKa3aTeM »HKOCUCTEMBI: OuoOMacca, MPOLYKIHSL.
DKoJornyeckre NMUpaMuIbl: MPOIYKIIUY, YUCICHHOCTH, OMoMacchl. CBoiicTBa

HKOCHCTEM: YCTOMYMBOCTb, CAMOpPEryJiaLus, pazButue. Cykueccus

[IpupoaHble 3KOCUCTEMBL. DKOCUCTEMBI 03EP M peK. DKOCHCTEMa XBOWHOIO
WJIU IIIUPOKOTMCTBEHHOTO JIeca.

AHTPOIIOTEHHBIE ~ DKOCHUCTEMBL.  ATPOIKOCHUCTEMBI.  YPOOIKOCHCTEMBI.
buonornueckoe ¥ XO3SMCTBEHHOE  3HAYEHUE  arpodKOCHCTEM U
ypOOIKOCHUCTEM.

buopaznoobpazue kak (akTtop ycToWumBOCTH OdKOocucTteM. CoxpaHeHHe

OMOJIOrHYeCcKOro pazHooOpa3us Ha 3emiie

4.4

VYuenue B.M. Bepnaackoro o Ouocdepe. I'paHuilbl, cOCTaB M CTPYKTypa

ouocdepsl. JKupoe BeriecTBo U ero pynkmuu. OcodberHoctu 6uocheprr kak




rio0anbHOM PKOCHUCTeMBI. JI[MHaMHU4Yeckoe paBHOBECHE M OOpaTHasi CBSI3b B
ounochepe. KpyroBopoTsl BemecTB U OMOTCOXMMHYECKHUE ITUKIBI HJIEMEHTOB

(yriepona, azora). 3oHaIbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseuecTBo B Onocdepe 3eMian. AHTpOIIOTeHHBIC U3MEHEHUs B Onocdepe.
['mobGanpHBIC YKOIOTHYECKHE TIPOOIIEMBI.
OcHOBa palMOHAIBHOTO YIPABJICHUS MPHUPOTHBIMHU pecypcaMH U X

ucnonb3oBanue. JlocTimkeHust OMOJIOTHH U OXpaHa MPUPOIBI
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