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HOACHUTEJIBHAS 3AIIMCKA

[Ipu pazpaboTke mporpaMmsbl O OMOJOTUU TEOPETUUECKYIO OCHOBY IS OIpEaeSICHUs
MOAXO0/I0B K (DOPMHUPOBAHMIO COAEpKaHUA Y4eOHOro mnpeamera «bHONOTHS» COCTABWIIU:
koHuenTyainbubie nosoxeHus @I'OC COO o B3auMo0OyCIOBICHHOCTH 1I€JIEH, COepKAHUS,
pe3ynbTaToB 00y4YeHHsI U TPeOOBaHUM K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, MOJIOKEHUS 00
o0lMX MLeasIX W MPUHIMUIAX, XapaKTEePU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeaHero oOmero o6Opa3oBanust B Poccuiickoit ®enepanuu, a TakXke IMOJIOXKEHUS O
cnenuduke Ouonoruu, €€ 3HAYEHHWM B T[O3HAHUM >KUBOM MPUPOALI U OOEcredeHUH
CYLIECTBOBAaHUS  uejoBedyeckoro ooOmectBa. CorjmacHO Ha3BaHHBIM  IOJIOXKEHHUSM,
OTpe/ieieHbl OCHOBHbIE (DYHKIIMH MPOTPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mno Ouosoruu Aa€T MNpeAcTaBiIeHUE O LensX, o0 oOumeld cTpareruu
oOy4eHHMsI, BOCIUTAHUS W Pa3BUTUS OOYUYAIOIIMXCA CpPEACTBAMH Y4YeOHOro mpeaMera
«buonorus», omnpexnenser o0s3aTeNIbHOE NPEIMETHOE COAEpPKAaHUE, €ro CTPYKTYpY,
pacmpeneneHue Mo paszziesiaM U TeMaM, PEKOMEHIYEeMYIO IOCJIeI0BaTebHOCTh H3YyUYECHHUS
y4eOHOT0 MaTeprayia ¢ Y4ETOM MEXIPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JTOTUKHU
00pa3oBaTeIbLHOrO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00YyYarOIINXCS.

B mnporpamme mo OHONOrMM TakXe YYUTHIBAIOTCS TPEOOBaHUS K IUJIAHUPYEMBIM
JUYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM pe3yjbTaraM oO0ydeHus B (popMUpOBaHUM
OCHOBHBIX  BHUJIOB y4eOHO-TIO3HABATEIbHOM  JI€ATENbHOCTH/YUYeOHBIX  JeWCTBUM
00y4JaromuXxcs 1Mo OCBOCHUIO COJIEPKaHUsI OUOJIOrMYECKOT0 00pa3oBaHus.

B nporpamme no 6uonioruun (10—11 xmaccel, 6a30BbI YPOBEHB) peaM30BaH MPUHITUII
NPEEeMCTBEHHOCTH B HW3Yy4YeHUM Ouosoruu, Onarojgapss 4emMy B Hell IpocMaTpuBaeTCs
HANPaBJICHHOCTh Ha pa3BUTUE 3HAHUN, CBA3AHHBIX C (POPMUPOBAHUEM ECTECTBEHHO-
HAy4YHOTO MHPOBO33PEHUS, I[IEHHOCTHBIX OPUEHTALMI JUYHOCTH, HKOJOTHUYECKOTO
MBIIIJICHUS, TPEICTABICHUNA O 370pOBOM o00Opa3ze >KM3HH M OepekKHbIM OTHOILIEHHUEM K
OKpyXaromieid mnpupoaHou cpene. [lodTomy Hapsay ¢ H3ydeHHEM OOIIEOHOIOTHYECKUX
TEOPHil, a TAaK’KE 3HAHUI O CTPOEHUU >KUBBIX CUCTEM PA3HOrO PaHra U CYIIHOCTU OCHOBHBIX
NPOTEKAIOMIMX B HUX TMPOILECCOB B IMporpaMMe Mo OWOJOTHH YIEJICHO BHUMAHHE
HCIIOJIb30BaHUIO TMOJYUYECHHBIX 3HAHUM B MOBCEIHEBHOU JKU3HU JI PEUICHUS MPUKJIAIHBIX
3a/lay, B TOM YHCIE: MPO(IIAKTUKYA HACIEICTBEHHBIX 3a00J€BAaHUN YEIOBEKAa, MEIUKO-
TEeHETUYECKOr0  KOHCYJIbTHUPOBAaHUS, OOOCHOBAHMSA HKOJOTUYECKH  LIE€JIeCO00pa3HOro
MOBEJCHUA B OKpPYXAaKOUEW MPUPOJHOW Cpele, aHaiau3a BIUSHUA XO3SHMCTBEHHOU
NEATEeNIbHOCTU Y€JI0BEKa HA COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX SKOCUCTEM. Y CHIICHHE
BHUMAaHMSI K TIPUKIJIATHON HAMPaBICHHOCTH y4eOHOTo TpenMera «bromorusy mpoauKToBaHO
HEOOXOIMMOCThIO O00ECTICUCHHST YCJIOBHMA JUIsl PEIICHHWS OJHOW W3 aKTyaldbHBIX 3ajad
IIKOJIBHOTO OMOJIOTMYECKOr0 00pa3oBaHUs, KOTOpas mpesanoiaraet (OpPMHUPOBAHHE Y
O00y4YaroIMXCcs CIIOCOOHOCTH aJaNTUPOBATHCS K M3MEHEHUSM JTUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHpA.

buonorus Ha ypoBHE cpenHero oOuiero oOpa3oBaHUs 3aHMMAeT BakHOe MecTo. OHa
obOecnieurBaeT (popMupoBaHre y 0OyYalOIMXCS MPEICTABICHUN O HAYYHOU KapTUHE MUDa,
pacuupsieT U 00001IaeT 3HAHUS O JKUBOM NpUpPOJE, €€ OTIUYUTENbHBIX MNpPHU3HAKAX —



YPOBHEBOW OpraHu3alliud M SBOJIOLUH, CO3[aET YCIOBUS JUIS: MO3HAHUS 3aKOHOB >KUBOM
npupoibl, (opMupoBaHus (HYHKIIMOHATBLHONW T'PaAaMOTHOCTH, HABBIKOB 3J0POBOTO H
Oe3omacHoro oOpasza »KU3HHU, SKOJOTMYECKOrO MBIIUICHHS, IEHHOCTHOIO OTHOIIECHHS K
YKUBOW IIPUPOJE U YEIOBEKY.

Bonbioe 3HaueHune OWOJOTHUS HMMEET TakKKe [JIsl PEIICHUST BOCIUTATEIbHBIX U
pa3BUBAIONIUX 3aJlady CpeaHero oO0Iero o0pa3oBaHMs, COIUATU3ANNN O00YYaIOIINXCS.
N3yuenne Ouosioruu oOecreyuBaeT YCIOBHUS 71 (OPMHUPOBAHUS HMHTEIIEKTYaJbHBIX,
KOMMYHHUKAIIMOHHBIX ¥ WH()OPMAIIMOHHBIX  HABBIKOB, ACTETUYECKOW  KYJBTYPHI,
CIOCOOCTBYET MHTETPAlMK OMOJOTUYECKUX 3HAHUHN C TIPEACTABICHUAMH U3 IPYTUX YUEOHBIX
IpeAMETOB, B YAaCTHOCTH, (U3UKH, XUMUU U Teorpaduu. Ha3BaHHBIE MOJOXKEHUS O
peHa3HAUYCHUN Y4eOHOTo mpeaMera «bHojorus» COCTaBWIM OCHOBY ISl ONpeeeHUs
MOJIXO/I0B K OTOOPY U CTPYKTYPUPOBAHUIO €r0 COJICPIKAHUS, PEICTABICHHOTO B MpOrpaMMe
o OMOJIOTHH.

OT6op conepxkanusi ydebHoro mnpeamera «buosnorus» Ha 06a30BOM  ypOBHE
OCYIIECTBJIEH C TMO3UIUNA KYJIbTYPOCOOOPA3HOTO TIOJX0J/Ia, B COOTBETCTBHUU C KOTOPHIM
oOyyJaroimuecs: JOJDKHBI OCBOUTH 3HAHUS M YMEHUS, 3HaUYMMBbIe i1 (OPMUPOBAHUS OOIIeH
KyJbTYPBI, ONPEACIISIIONINE aJICKBAaTHOE IMOBEJICHUE YEJIOBEKAa B OKPYXKAIOIICH MPUPOIHON
cpene, BocTpeOOBaHHBIC B MOBCEIHEBHOW JKM3HU U MPAKTHUECKOH aesteabHOCTH. Ocoboe
MECTO B 3TOM CHCTEME 3HAHHI 3aHUMAIOT YJIEMEHTHI COJIEPKaHUsI, KOTOPBIE CIYKAT OCHOBOMN
st GOPMHUPOBAHUS MPECTABICHUI O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHE MUpa U
[IEHHOCTHBIX OPHUEHTAIUSAX JUYHOCTH, CHOCOOCTBYIOUIMX T'yMaHH3alMd OMOJIOTHYECKOTO
o0Opa3zoBaHUsI.

CtpykTypupoBaHHUe cojepkaHUs y4eOHOTro Marepuaia B IMporpamme Mo OuoJIoTHd
OCYIIECTBICHO C YYETOM MPHOPUTETHOTO 3HAYEHUS 3HAHUH OO0 OTIMYHUTENBHBIX
OCOOCHHOCTSX JKMBOM TIPUPOJBI, O €€ YpOBHEBOH OpraHW3alvd W DSBOJONUU. B
COOTBETCTBHH C ITUM B CTPYKType yueOHOro mpeamera «bronaorusy BbIACIECHBI CIEAYIONMINE
coaepkarenbHble TuHUM: «buosorus kak Hayka. MeToabl HAydHOrO MO3HaHus», «Kierka
Kak Oumonornueckas cucremay, «OpraHusM Kak Ouosiormueckas cucreMa», «Cucrema u
MHOT000pa3ue OPraHUYEeCKOro MHUpPay, «IBONIOIUSA >KUBON MPHUPOIBD), «IKOCHCTEMBI H
MPUCYIINE UM 3aKOHOMEPHOCTH.

Lens uszydyenus ydueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIIAJCHUE
OOy4YaroIMMHCS 3HAHUSMH O CTPYKTYpPHO-(DYHKIIMOHATBLHON OpPraHHW3aIlliU JKUBBIX CHCTEM
pa3HOro paHra U MNpUOOpPETEHHE YMEHHMI HCIOJIb30BaTh 3TH 3HAHUS MJI1 TPaMOTHBIX
JNEUCTBUI B OTHOILIEHHH OOBEKTOB KMUBOW MPHUPOJbI U PEIICHUS PA3IHYHBIX >KU3HEHHBIX
mpooIeMm.

JlocTikeHue 1enu u3ydeHus yuyeOHoro mpeamera «buosorusi» Ha 0a30BOM ypOBHE
o0ecreunBaeTCsl PEIICHHEM CIICTYIOIINX 33/1a4:

OCBOCHHE OOYYAIONIMMUCS CHCTEMbl 3HAHUW O OHMOJOTHYECKUX TEOPHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBWIaX, CIyXKAIUX OCHOBOM JJIs1 (pOpMUPOBaHUS
MPEACTAaBICHUN O €CTECTBEHHO-HAYYHOM KApTUHE MHUpa, O METOJaX HAay4yHOIro MO3HaHWUS,
CTPOCHHH, MHOTOOOpa3uu U OCOOEHHOCTSX >KUBBIX CUCTEM PA3HOr0 YPOBHS OpraHHU3allNH,
BBIJJAIOIIUXCSA OTKPBITUAX U COBPEMEHHBIX UCCIICIOBAHUSIX B OMOJIOTUH;



dbopmupoBaHue y 00ydaronIuXxcsl MO3HABATENIbHBIX, NHTEIVIEKTYaIbHbIX U TBOPUYECKUX
CrOCOOHOCTEM B Mpollecce aHaiu3a JaHHBIX O MYTAX Pa3BUTHS B OMOJIOTUM HAyYHBIX
B3TJIS/IOB, UJIEW M MOJIXO/IOB K M3YUYEHHUIO )KUBBIX CUCTEM PA3HOTO0 YPOBHS OpraHU3AIlUY;

CTaHOBJIEHHE Yy OOydarmuxcs oOwmeld KylabTyphl, (PYHKIHMOHAIBHOH TPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSICHSATH M OLICHUBATH SIBIICHUSI OKPYKAIOIIET0 MUpPa KUBOU MPUPOIBI
Ha OCHOBAaHMUHM 3HAHUM U OTBITA, TOJTYUYEHHBIX MPU U3YYCHUU OUOJIOTHH;

dbopmupoBaHue y 00ydYarOIMMXCsl YMEHUNU WUTIOCTPUPOBATH 3HAYCHUE OMOJIOTHYECKHUX
3HAaHUW B MPAKTUUECKOW JESATEILHOCTH YeOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHUH U arpoOUOTEXHOJIOTH;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEJIOBEKOM >KMBOW TPHUPOJIBI,
HEOOXOAUMOCTH OEPEeKHOTO OTHOIIEHUS K HEW, COOJIIOJACHUS JTHYECKUX HOPM TIpH
IPOBEICHUN OMOJIOTUYECKUX UCCIICIOBAHUI;

OCO3HAHHUE [IECHHOCTU OMOJIOTUYECKUX 3HAHUH JIJIsl TIOBBIIIIEHUS YPOBHSI DKOJIOTUUECKOM
KYJIBTYPBI, U151 HOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEeHHE PUOOPETEHHBIX 3HAHUN U YMEHHUH B MOBCEIHEBHOW >KU3HU JIJISI OIEHKH
MOCJICICTBUN CBOEH JEATEILHOCTH IO OTHOIICHHUIO K OKPYXKAaIIIeH cpene, COOCTBEHHOMY
3I0POBBIO, 00OCHOBAHUE U COOIOICHUE MeP MPODUIAKTUKH 3a00JICBaHU.

B cucreme cpennero obmiero oOpasoBanusi «buosorus», uzydaemas Ha 0a30BOM
YPOBHE, SIBJISIETCS 00S3aTENIbHBIM Y4€OHBIM MPEIMETOM, BXOJSAIIMM B COCTaB MPEIMETHOU
obnactu «EcTecTBeHHO-Hay4YHbIE IPEIMETHI.

Jnst uzydeHus: Ouojoruu Ha 0a30BOM YypOBHE cCpeaHero ooimiero o0pa3oBaHUS
otBoauTcs 68 yacoB: B 10 kimacce — 34 gaca (1 gyac B Hegento), B 11 kimacce — 34 yaca (1 yac
B HEJIEJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKON, ICTETUKOW U MPaBOM.
Ponr Ouonorun B (QOpMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW TIPUPOJIBI (HAOI0ICHUE, SKCIIEPUMEHT, OMMCaHMUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. HJapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

Tabnuiel u cxeMbl: «MeTobl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoThbI:

[Ipaktuueckass paboraNe 1. «Vcnonp3oBaHuWe pa3aIUYHBIX METOJIOB IpHU
U3YUYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

Xusble cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTaHUYECKOMN MPUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHBIN, MOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHIECKU ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnutel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI M MMHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHne O€lKOB. AMHUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBINM COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YeTBEpTUYHAA CTPYKTypa). XUMHUYECKHE CBoHcTBa OenkoB. buonoruueckue
GyHKIMHN OEJKOB.



®epmeHTl — Ouosiormyeckue katanusatopel. CTpoeHue (epmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas crneuupuuHocts. KodepmeHnTsl. Butamussbl.
Otnnuust pepMEHTOB OT HEOPTaHUUECKUX KaTaIn3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJOK03a, pubdo3a ©  Je30KcUpudo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOTEH,
1esuIoI03a). buonornueckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepunsl, Qocdomunuasl, crepouAbl. [ 'HapoduUIBHO-
ruapodoOHble  cBoiWcTBa. buonormueckue ¢GyHkuud JaunuaoB. CpaBHEHUE
yIJ€BO/IOB, OEIKOB M JIMMUI0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBesle kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
Hyki1enHoBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

Hurtonorust — Hayka o kietke. Knetounas teopust — mpumMep B3aUMOJIEHCTBHS
uaeil 1 paKkToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Knerka kak menoctHas >xuBasi cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHass memOpana, moinekyibsl JIHK kak renernueckuii ammapar,
cUCTeMa CHUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M TpokapuoTuueckas. OcoOeHHOCTH
CTpOeHUsl TpoKapuoTHdeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, J>KUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opranouael. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbLl KIETKH: MHUTOXOHAPWH, IUIACTHUBI.
[Tpoucxoxaenne MHUTOXOHApPUN W Tuiactud. Bunbl tmactua. HememOpanHbIe
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTaHOMIOB KJIETKU. BKitoueHus.

Snpo — perynsaTopHbld HeHTp kineTku. CTpoeHue snpa: saepHas o00JIouKa,
KapuoIlJla3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Junarpammel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKHUBOU
npupozae», «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B )KMUBOM MPUPOJIEN.

Tabmuuer m cxembl: «llepmonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «buocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI O€NIKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne mosaekybl



AT®», «CtpoeHne 3yKapHOTHYECKON KIETKN», «CTPOCHUE KUBOTHOU KIIETKN,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHUuE MPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JJi1 MPOBEICHHUS
HaOJIIOJICHUM, HW3MEPEHMM, DSKCIEPUMEHTOB, MUKpOIpenapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTanasbl)y.

JlaGopatopHast pabota Ne 2. «M3ydeHuwe cTpoeHHS KJIETOK pacTEHUH,
KUBOTHBIX M OaKTepUi IMOJ; MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OTHCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWISIITUSL (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTO Ipolecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbiid. Poib GpepmeHToB
B 0OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemMHOBas (a3bl  ¢doTocuHTe3a. Peakiuu
dboTocunTe3a. IhPekTUBHOCTL POTOCHHTE3A. 3HAUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI TOBBILIEHUSI €TO
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UpYIoNue OakTepuu. 3HAUCHHE XEMOCHHTE3a IS
KU3HU Ha 3emuie.

DHepreTuueckuii oOMeH B KieTke. PaciuernsieHue BelecTB, BBIACICHHUE H
AKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxxenue m ero Buabpl. KHCIOpOOHOE OKHUCIECHHE, WIH KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. OddexTuBHOCTD
AHEPreTUYEeCKOro OOMeHa.

Peakniun wmatpuuHOoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHbopManmu B KiIeTke. ['€HETHMYECKH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasiuus — Onocuntes
Oenka. Otambl TpaHchsnuu. KoaupoBanue amMuHOKUCIOT. Pomb pubocom B
OouocuHTe3e Oenka.

Heknerounsle ¢popmbl xu3HU — BUpychl. Mctopus otkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTH CTPOEHHUS U JKMU3HEHHOrO IIMKJIAa BUPYCOB.
bakrepuodaru. bonesnu pacteHuil, >KUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmyHonedpuuura yenoseka (BUY) — Bo3z0yautens CIIN/a.



OOpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. I[Ipodunakruka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

IToptpersl: H. K. Konbnos, /. . UBanosckuii, K. A. Tumunpsses.

Tabmunpl u cxembl: «Tunbel nutanusy», «Metaboauzm», «MUTOXOHIPUSY,
«HepreTuyeckuii oOMen», «Ximoporact», «Dotocunre3», «Ctpoenue JJHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHKUE reHa», «CuHTe3 Oenkay, «I eHeTuueCKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
6akrepuodaray, «Permmukarus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne [IHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KIeTku», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiv >KU3HEHHBIM LUK kiIeTku. MHTepdaza u MuTo3.
[Iporecchl, mpotekaronue B uHTepdasze. Perukarus — peaxkiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HAObOp — KapHUOTHIIL.
JIunionaHBIA W TAIUIOWJHBIH ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uToslOrMYEeCKMEe OCHOBBI Pa3MHOXEHHUST U  HUHIUMBUAYAIBHOTO  Pa3BUTHS
OpraHu3MOB.

Henenue kinetkn — mMuto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Gecronoro
Pa3MHOXKEHUS: JEJIEHUE HaJIBOE, IIOYKOBAHUE OJIHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOKeHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIECKIIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIIOI0TO0.

Meito3. Cragum Mmeito3a. Ilporecchl, Mpoucxoisiiue Ha CTagusx Menosa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicin u
3HA4YECHUE MEH03a.

['ameTtorenes — mporecc 0Opa30BaHUs TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W sSMYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KIIETOK — TaMmeT (CrnepMaro30u[, SHMIEKIIeTKa) — CIEepMaToreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUIoA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOTE€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(amOpuorenes). JTtanbl YMOPHOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: TpsIMOE, HenpsAMoe (JIUYMHOuYHOE). BimsHue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIC
YPOJICTBA.

Poct u pasButue pacreHuii. OHTOreHEe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoilHOE
OIUIOJIOTBOPEHUE y LIBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wierku Oaxktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Meiosz», «llpsmoe u HenpsAmoe pa3zBuTHe», «'aMeTOreHe3 y MIICKOIUTAIOIINX U
yesoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MUKPOCKOTI, MUKpOIpEnaparhbl «CrniepmMaTo301 bl
MJIEKOTTUTAIOIIETO», «SMIeKneTka MieKonuTaromero», «Kapuokuues B KieTKax
KOpEIlKa JyKa», MarHuTHas MoOJeib-almuiuKanus «JlegeHue KIeTKu», MOJENb
JIHK, mozenb MeTtadazHoil XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnass pabora Neo 3. «HaGmromeHwe muTo3a B KIETKAX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabota Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieacTBeHHOCTh M U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3anaun revetuku. Mcropus passutus revetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKIajg pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUM,
UUTOT€HETUYECKHUI, MOJIEKYJSIPHO-TeHETHUECKUi). (OCHOBHBIE TE€HETUUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMS MPU3HAKOB, ycTaHOBIEHHbIE [. MeHneneMm.
MonoruOpuHOe CKpelMBaHue. 3aKOH eauHooOpa3usi THOPHUIOB TIEPBOTO
nokosneHus. IlpaBuno gomMuHUpoBaHUsA. 3aKOH paCLICIUICHUS ITPU3HAKOB.
I'unioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHeTndeckrue - OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyoniee cKkpemuBanue. Mcnonp30Banne aHaANM3UPYIOUIETO CKPEIMBAHUSA
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuemienHoe  HacnegoBanwe mpu3zHakoB. PaGora T. Moprama 1o
CLEIUICHHOMY HacCJIeIOBaHUIO TeHOB. HapylieHne cuersieHus reHOB B PE3YJIbTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOpHUsI HACIEICTBEHHOCTH. | eHeTHUeCKrne KapThl.



I'enernka mosia. XpoMOCOMHOE ONpeAeieHUE mnojia. AyTOCOMBbI U TOJOBBIE
XpoMocombl. ['omorameTrHsle W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CLEIIJIEHHBIX C MOJIOM.

N3menunBoCcTh. BHibl H3MEHYMBOCTH: HEHACIICICTBEHHAS U HACJICACTBCHHAS.
Ponp  cpenbl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUMBOCTH. BapuaiimoHHbIN psij ¥ BapuallmoOHHAas KpUBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakinu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnenctBenHnasi, WiM TreHOTUIIUYECKas, HM3MEHUMBOCTh. KoMOWHaTHBHAas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOWHATUBHOMU
U3MEHYMBOCTU. MyTaliMoHHast u3MeHYUBOCTh. Kiaccudukanust MyTaiiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUUMHBI MyTalruid. MyTtareHHble (akTOpHI.
3aKOH rOMOJIOTMYECKUX PSI0B B HacaeACcTBeHHOW n3MenunBocty H. Y. BaBunosga.

BhesnepHas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHCaJIOTNUYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIIPHO-T€HE THYECKUH. CoBpemMeHHOE OmpeaesIeHue TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[M[[P-ananu3a. HacnencTtBeHHble 3a00eBaHUSI 4YeJlOBEKa: T'eHHbIE OOJE3HHU,
0OJIE3HU C HACJEACTBEHHOW MPEeapacloiiOKeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue W reHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpMHIMIEBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPUIAKTUKA U JICUEHUSI T€HETUYECKUX
Oone3Hell. MenukKo-reHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEAMIIMHCKOM
TCeHETHKHU B TIPEIOTBPAIICHUH U JICYCHUU TeHETUYECKUX 3a00IeBaHU YeIIOBEKa.

JdeMoHcTpanum:

IToptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBumos.

Tabmumer  w cxeMbl:  «MOHOTHOPHJIHOE  CKpEIIMBAaHHUE H  €TO0
LIUTOI€HETUYECKAs] OCHOBa», «3aKOH paCLICIUICHUS M €ro IUTOTeHEeTHYeCcKas
OCHOBa», «3aKOH  YHCTOTBI  TaMmeT», «JlurubpumHoe  CKpeniuBaHUE»,
«uTomoruyeckue OCHOBBI JTUTHOPHUTHOTO CKpEILIMBAaHUSAY, «Meiio3y,
«B3auMoIeCcTBUE AJUICIBHBIX TE€HOBY», «l'€HeTnueckue KapTel pPaCTECHUH,
KUBOTHBIX U YeloBeKa», «l'eHeThka moJia», «3aKOHOMEPHOCTH HAaCIIEI0BaHMUS,
CLUEIUIEHHOTO C moJIoM», «KapuoTumbel YenmoBeka © JKMBOTHBIX», «Buubl
U3MEHUYHUBOCTHY», «MonudukannonHas W3MEeHUYMBOCTH», «HacnemoBanme pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTarlmoHHAsI N3MEHUYUBOCTHY.

O6opynoBanue: MoaeNU-aNMIIMKamu «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomunupoBanuey», «urubpugnoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jlpozoduna» (HOpMa, MyTanuu
(OpMBI KPBUIBLEB U OKpPACKU Tena), repOapuil «I'opox moceBHON.

JlabopaTopHble U NpaKTHYeCKHe PadoOThbI:

Jlabopatopnast pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTMOPUIHOTO U
JTUTUOPUIHOTO CKPEITUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpErapaTax.

Jlaboparopnas pabota Ne 6. «3yueHue MoauUKAIMOHHONW W3MEHYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psiia U BApUALIMOHHON KPUBOI.

Jlaboparopnas pabotra No 7. «AHanu3 MyTauuii y apo30(uiibl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHME U aHaIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Ceneknusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusl Kak HayKa M IpoLECC. 3apOXKAEHUE CENEKIUU U JOMECTUKAIUS.
Yuenne H. W. BaBuioBa 0 1eHTpax NPOUCXOXKIECHUS W MHOT000pa3us
KyJIbTYPHBIX pacTeHuil. L[eHTpbl MpOUCXO0XKACHUS JOMAIIHUX >XKUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeeKIIMU. MacCOBBINM M MHIAUBUAYAIBHBIM OTOOPHI B
CEJEKIIMM pPACTEHUH W KUBOTHBIX. OLEHKa JKCTepbepa. BIM3KOPOIACTBEHHOE
ckpemBanue — HHOpuAMHT. Ywucras nuHus. CKpellrBaHHE YUCTHIX JIUHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 H
NOJIy4YEHUE MOJUIIOUAOB. JIOCTMKEHUS CENeKIMH pACTEHUU, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonorus kKak oOTpacib MPOU3BOACTBA. ['€HHas WHXKEHEpUs. ITallbl
co3nanus pexomOmHanTHOW JIHK wu TpaHcreHHplx opranu3moB. KieTouHas
nHxeHepus. Knerounbele KyJibTypbl. MUKpPOKIOHATBHOE PAa3MHOKEHUE PACTEHUM.
KiloHnpoBaHHe BBICOKONPOAYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITHYeckue  mpobimembl. MO  —  reHeTH4ecKu
MOAU(PUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmuet u cxemsl: kapta «lIeHTpBI TPOUCXOXKIEHUS W MHOTOOOpa3us
KyJbTYpHBIX pacTeHuil», «I[lopoasl TOMalHUX KUBOTHBIX», «COpTa KyIbTYpPHBIX
pacreHuity, «OtnanéHaas ruopuausanus», «Padotel akagemruka M. @. MiBanoBay,
«llonmummonaus», «OObEeKTh OUOTEXHOJNOTUWY», «KileTouHble KynbTYypbl U
KJIOHMpOBaHUeE», «KOHCTpynpoOBaHUE U EPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKH IUIOJ0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.



JlabopaTopHble U NpaKTHYeCKHe PadOThbI:

OKCKypcusa«OCHOBHBIE METOAbl M JOCTHIKEHUS CEJEKIHH PACTCHUH U
KUBOTHBIX (Ha CEIEKIIMOHHYIO CTaHLHIO, IJIEMEHH Y10 bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPATOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIOIHOHHASI OHOJIOT US.

[IpeanochIkKu BO3HUKHOBEHHS HBOJIOIMOHHOM TEOPUHU. ODBOJIIOIMOHHAS
Teopusi U e€ MecTo B Ouosioruu. BrnusHuE HBOJIONMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBunerensctBa 3BoJONUM. [lajgeoHTOnOrMYecKkue: MOCAeq0BaTEIbHOCTD
MOSIBJICHUST BUJOB B TMaJlGOHTOJIOTHYECKONM JICTONHUCH, TIEPEXOJHbIE (HOPMBEI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH u Gaop MaTepUKOB U OCTPOBOB.

OMOpUOIOTHYECKUE: CXOJICTBA M Pa3jIU4HMs IMOPHOHOB pa3HbIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIbBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
pPyIUMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHM3MOB HACJEJICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX IMyTeH y BcCexX
OpraHU3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. Ilpeanochbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONMM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE IMPU OrPAaHUYEHHOCTH PECYPCOB, HEOIpEAEeNEHHAs N3MEHUYHBOCTD,
O0opb0a 3a CylIecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunterndeckas teopus 3Boironu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tonynsinusa kak eITMHUIA BUIa U 3BOJIIOLIUH.

JIBkymue cuibl ((paKkTophl) SBOJIOIMK BUAOB B NMpHpoje. MyTallMOHHBIN
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lOMmyssiiuoHHBIE BOJHBI M JpEid
reHoB. V30511 U MUTpanus.

EctectBeHHbii 0TOOp — HampaBismuii Qakrtop dBomroruu. DopMel
€CTECTBEHHOTO 0TOOpA.

[TprcnocOOIEHHOCTh OPraHU3MOB KaK pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNIA Y OpraHu3MOB. ApoMOpGh 036kl M HAHOATATITAIIH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHoBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOMONHH:  (priieTHYEeCKas, IUBEpPreHTHAs,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOINH.

[IpoucxoxkaeHue oT HecleuHaTu3upOBaHHBIX MpeakoB. lIporpeccupyromas
crienuanu3anus. AJanTUBHAs paidaiysl.

JdeMoHcTpanum:



Iloptpersr: K. Jlnnnen, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. Bbap, O. I'ekkensb, . Mroitep, A. H. Ceepuios.
Tabmuupl 1 cxeMbl: «Pa3BUTHE OpraHUYECKOr0 MUpa Ha 3emiie», «3apoablliu

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc»,  «Popmbl  OoprOBI  3a
cymectBoBanue», «EctecTBeHHbIl 0TOOP», «MHOroo0pasue cCOpTOB pacTEHUN»,
«MHoroo6pasue  mopoA  >KMBOTHBIXY, «Ilomysamumy, «MyTannoHHas

W3MEHYUBOCTEY, «ApomMopdo3b», «Wauoamantanumn», «OOIIas gereHepanus,
«/IBmxkymue cuibl sBomonuuy», «Kapra-cxema MapuipyTta mytemectBus Y.
HapBuna», «bopbba 3a cymectBoBaHHe», «lIprCOCOOIEHHOCTh OpPraHU3MOBY,
«["eorpadpuyeckoe Bug000pazoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHUE).

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CeMSsiH, KoJuleKius «IIpumepbl 3aluTHBIX TPUCIIOCOOICHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMPABJICHUS SBOJIONHMNY», 00bEMHAS MOJEITh
«CTpoeHue TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJieKius «DOpMbBI COXPAHHOCTHU
HMCKOMA€MbIX JKMBOTHBIX W pacTeHUil», wMoaenb anmukanua «llepekpéct
XpOMOCOM», BiaxHble Tmpenapartel «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «Jpozodwiay (Hopma, mytaruu (GOpMbI KPbUIHEB U
OKpacKH TeJia).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnast pab6ora Ne 1. «CpaBHeHHE BHIIOB MO MOP(HOIOTHYECKOMY
KPUTEPHUION.

JlabopatopHas pa6ora Ne 2. «OmnucaHue MPUCIOCOOTICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHay4dHbIE TPEACTABICHUS O 3apOoKICHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUSI JKU3HM Ha 3emiie: abWoreHe3 W MaHcHepMus. XHUMHUECKas
HBOMIOIMS. AOWOTEHHBI CHUHTE3 OPraHMYECKUX BEIIECTB W3 HEOPTraHUYECKUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOM 3BoMoMU. HauanbHble 3Tansl
ounonornyeckoit »Bomornuu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHME MPOTOKIETKHU. [lepBble KIETKM M HX 3BOJIOLMUS.
@opMHUPOBAHNE OCHOBHBIX TPy KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickas Hpbl. llaneosoiickass spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPJAOBUKCKHM, CHUTYPUMUCKUN, JE€BOHCKU, KAMEHHOYTOJIbHBINA, TIEPMCKHUU.

Me3o030¥ickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo3o0iickass 3pa u €€ 1nepuoApl: NaAJCOr€HOBBIM, HEOICHOBBIN,
AHTPONOT€HOBBIN.



XapaKTepUCTUKA KIMMATa M TEOJIOTHYECKHX IpoueccoB. OCHOBHBIE JTallbl
HBOJIIOLMU PACTUTENIBHOIO M JKMBOTHOrO MHpa. Apomop¢o3bl y pacTeHUH u
*KUBOTHBIX. [l0osiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cucrema OpPraHMYEcKOro Mupa Kak OTpakeHHe dBOJMOIUU. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTUs Kak Hayka. Pa3Burre npencraBieHuid o
MIPOUCXOXKIAEHUH YeJIoBeKa. Meronsl u3ydeHus aHTpororeHe3a. Cxoactsa u
pa3yinyus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymue  cuwibl  (pakTopbl)  aHTpOIOreHesa. Hacnencrennas
U3MEHUYMBOCTh M  €CTECTBEHHbIM oTOOp. OOIIecCTBeHHbIH 00pa3  KU3HH,
U3TOTOBJICHUE OPYAUN TPYyAa, MBILIJIEHUE, PEUb.

OCHOBHBIE CTaIUA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbii, Yenosek npamoxomsamud, YenoBek HeanaepTranbCKul, YenmoBek
pasyMHbIii. Haxoaku HMCKOMaeMbIX OCTAaTKOB, BpeMsl CYIIIECTBOBaHHUS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3Ta, 00pa3 >KU3HU, OPY/IHUS.

Yenoseueckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajioujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UYepTbl  MNPUCHOCOOJIEHHOCTH  TMpEICTaBUTENECH
YEJIOBEUYECKUX pac K YCIOBHUSIM CYIIECTBOBaHMUSA. EAMHCTBO uUenOBEYECKUX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. 1. Omapun, C. Mwuiep, I'. Opu, Y.
JlapBuH.

Tabmuupl U cxeMmbl: «BosnukHoBeHne COJIHEUHOH cHUCTEMBI», «Pa3Butue
opraHuyeckoro mupa», «PactutenpHas kietka», <«OKuMBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOr0 MHPA»,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YEIOBEKA W YEJIOBEKOOOpa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJOoBeKay», «/lpeBHeumme nroam», «peBHue mroan», «llepsbie
COBpPEMEHHBIE JII0AN», «HenoBeuecKknue pacei».

O6GopynoBanue:  Mymspku — «[IpoucxoxxaeHne  dvenmoBeka»  (OIOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIIA), CIJIECTIKU WIH
M300pKEHUS KaMEHHBIX OpPYAMH TEepBOOBITHOIO 4YeloBeKa (KaMHU-YOMTIEPHI,
pyomma, ckpebia), TeOXpOHOJOTHYecKas TaOauna, KOJUICKIUI «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTopHble M IpaKTHYecKUe padoThI:

[IpakTrueckast padora Ne 1. «M3ydeHre MCKOMAeMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKIIUSIX).



OKcKypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBII I KpaeBeIueCKUil My3eil).

Tema 3. Opranusmsl U OKpyKAaKOLIas cpeaa.

DKoJorus Kak HayKa. 3aJaud U pa3aenbl SKOJOruu. MeToabl IKOJIOTHUECKUX
HCCIIEIOBAaHUN. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUST OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYyILHAs, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonorunyeckue ¢akropel. Krnaccudukanus sKoJorudeckux (HaxTopos:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JleficTBUEe 3KOJIOTMYEeCKUX
(aKkTOpOB Ha OPraHU3MBI.

Abuotnueckune (akTopbl: CBET, TEMIEPATYpPa, BIAXKHOCTb. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JE€WCTBUIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Buner OMOTHYECKHUX B3aMMOJICCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 u ero ¢opmsl. [lapasutusm, koomnepaius,
MYTyalau3M, KOMMEHCaIu3M (KBapTHPAHCTBO, HaXJIEOHMYECTBO). AMEHCAIIU3M,
HEUTpanu3M. 3HadyeHue OMOTHYECKHX B3aWMOJICHCTBUN ISl CYIECTBOBAHUS
OpraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH mnomyJsisiiuu. (OCHOBHbIE IOKa3aTelu
HNOMYJIALIMU: YHCICHHOCTb, IJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTbH, MPHUPOCT,
murpanus. J{lmHaMuKka YuCIEHHOCTH MONYJISIUUN U €€ PeryJIsius.

JdeMoHcTpanum:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, O. ['ekkerns.

Tabnmuuer 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opraHu3moBy», «®oronepuoauzmy», «llonmynamum», «3aKOHOMEPHOCTH poOCTa
YHUCJICHHOCTHU NOMYJISIuU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnas padota Ne 3. «Mopdomorudyeckue 0COOEHHOCTH PACTCHHUIA U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[IpakTrueckas padora Ne 2. «[loacu€T MIOTHOCTH NOMYJSLMI Pa3HBIX BUJIOB
PaCTEHHI.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0bmiectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHas, Tpoduueckas (nuieBasi). Bunbl-momuHantel. CBs3u B
ouoreHose.

Dkosiornyeckre cucteMbl (3kocucTembl). llonsitue 00 »dkocucreme u
ouoreonenoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOAYLIEHTHI,



KOHCYMEHTBI, peaylleHThl. KpyroBopoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpopuueckue (mUUIEBbIE) YPOBHM 3KOCUCTEMBI. [IMieBble LEmu U CeTu.
OcCHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMoMacca, NPOAYKIHSA. IKOJIOTHMYECKHE
NUpamMuabl: TPOAYKUMH, YHCIEHHOCTH, Ouomaccbl. CBOMCTBA 3KOCHCTEM:
YCTOMYUBOCTh, CAMOPETYJIsIus, pa3Butue. CyKieccus.

[IpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP M PeK. DKOCUCTEMa XBOWHOTO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOr€HHbIE ~ DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X031MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpasue kak (akTtop ycToiunBocTH 3KocucteM. CoxpaHeHHe
OMOJOTMYECKOTo pazHooOpa3us Ha 3emie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. KuBoe BemectBo u ero Qynkuuu. OcobeHHOcTH OHOcPepsl Kak
I00anbHOM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBeCHE M OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTE€OXUMUUYECKUE ITUKIIBI JIEMEHTOB (yriepoa,
azora). 3oHabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emiu. AHTpOINOreHHbIE U3MEHEeHUs B Ouocdepe.
['nmobanbHbIE 2KOJIOTHYECKHE MPOOIIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEUECTBA. CoxpaneHnue
O6unopazHooOpasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA palOHAIBLHOTO
yOpaBI€HUsI MPUPOAHBIMM peCypcaMM M UX HCHOJIb30BaHHe. JlocTHKeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

IToptpetsr: A. JIxx. Tencau, B. H. Cykaués, B. U. BepHajackuid.

Tabmumer 1 cxembl: «llumessie nenu», «bHOLEHO3: cOCTaB U CTPYKTypay,
«IIpuponubsie coobmiectBay, «llenmn nutanus», «IKoJorMyecKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOWHOro  Jecay, «buonmeHo3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACUCTBUS HA Opupoay», «BaxHeilmme HMCTOYHHUKH
3arps3HEHUs] BO3/AyXa M TPYHTOBBIX BOA», «llouBa — BakHelIlas COCTaBIAOLIAS
ouochepr», «PakTopsl Aerpaganuu mousy, «llapaukoBeiii d3¢dexT», «DakTopsl
pPaAMOaKTHBHOTO 3arps3HeHust Oumochepr», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenune ku3Hu B Omochepe», «O30HOBBIM dKpaH Ouocheps»,
«KpyrosopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaable OWOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoJiekiuu «buorenosy», «Bpeaurenn BaxxHEHIIINX
CEIbCKOXO3IMCTBEHHBIX KYJIbTYp», TepOapud MW KOJUIGKUUM pAaCTeHUH U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMUYECKHMM TpynnaM OJHOIO BHUJA,



Kpacnas knura Poccuiickoit ®epepannu, H300paxKeHUs OXpaHSAEMbIX BHUIOB
PAaCTEHHUH U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYalolIUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATBI

B cTpyKkType NMYHOCTHBIX pE3ylbTAaTOB OCBOCHUS mpeaMera «buosorus»
BBIZICJICHBI CJICAYIOIINE COCTABJISIIONINE: OCO3HAHKHE OOYUYaIOIIMMUCA POCCUUCKOM
rpaXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAlMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOCXKICHUN JUYHOCTH HA OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKAMH, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LIETIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeameTra «buosiorus» IOCTUrarTCs B
€IUHCTBE YYeOHOW W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COIIMOKYJIbTYPHBIMH, HCTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHS, CAMOBOCTIMTAHUS U
CaMOpAa3BUTHS, PpA3BUTUS BHYTPEHHEH TMO3UWLUMM JUYHOCTH, MATPUOTU3IMA,
YBOKEHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyAa M CTapuIeMy MOKOJEHHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIC pe3yJIbTaThl OCBOCHUSA ydeOHOro mpeameTra «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YYaAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAllMN, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACHIMPEHHUE >XU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1)rpaskaIaHCcKOro BOCIIMTAHUA:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO 1

OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)Xe€HUE
3aKOHA U MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJEH C Pa3HBIMU YOCXKICHUSMHU, KYJbTYPHBIMU IIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKON JI€ATETbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOM TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOK PoawHy, CBOW S3BIK U KYJIBTYpPY,
IIPOIIIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poceuu;

LIECHHOCTHOE OTHOIIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE YXOBHBIX IEHHOCTEN POCCUMCKOTO HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHKE JIMIHOTO BKJIaJa B TOCTPOCHHUE YCTONYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYas 3CTETUKY ObITa, HAYYHOrO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKON TUYHOCTH;

5) ¢usuyeckoro BocnuTraHus, GopMHUPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

NOHMMAHUE U peanu3alus 370pOBOro M 0Oe30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATAW M OTAbIXa, peryysipHas dunyeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U NMCUXUUECKOMY 3710POBbIO;

MOHMMAaHWE UEHHOCTU TMPABWJI HMHIAMBUIYAIbHOTO W  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIUX, YTPOXKAIOIINX 370POBbIO U KU3HU JIIOJICH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢E;

FOTOBHOCTh K AaKTHUBHOW JESTEIbHOCTH TEXHOJOTMYECKOM W COLMaIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBINIOJIHSITh TAKYIO I€STEIbHOCTB;

UHTEpEC K pa3lnyHbiM cepaM MpoPpecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peaiu30BBIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBL;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYyIbTYphl: TPUOOPETCHHE OIbITa
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
pELICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HAHWSI W YMEHUS TPU pEHICHUH TMPOOJIeM, CBSI3aHHBIX C PAIMOHATBLHBIM
MPUPOJIONONIB30BAHNEM  (COOIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HaNpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);



AKTMBHOE HENPUATUE JEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejlie, YMEHHE MPOTHO3UPOBATh HEOIArONPUATHBIC SKOJIOTUYECKHUE
MOCTECTBUS MPEANPUHUMAEMBIX JEUCTBUM U MIPEJOTBPAILATH UX;

HAIMYUE PA3BUTOrO IKOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUYECKON KYJIBTYPHI,
OIIbITa eI TEIIbHOCTH AKOJIOTUYECKOHU HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMHU B IIO3HABATEIIbHOW, KOMMYHUKATUBHOM M COLMAJIBHOM
MPAKTUKE, TOTOBHOCTH K YYAaCTUIO B MPAKTUYECKOU JIESITEILHOCTH SKOJIOTUYECKON
HAIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JUAJore
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YMTATEJIbCKOM KYJIbTYpPbl KaK CpEJICTBA
B3aMMOJICHCTBUS MEXKAY JIIOAbMU U TTO3HAHUS MUPA;

noHUMaHue crenupuku OWOJOTHM KaK HayKH, OCO3HaHHS €& polu B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUs 00 OKpYXKaloleM MHUPE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TO3HAHWW MPHUPOJTHBIX 3aKOHOMEPHOCTEH M peIIeHUH MpodiieM
COXpPaHEHHUs IPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, TIOMCKA MyTel BBIXOJA U3 INIO0ANBHBIX IKOJOTHYECKUX MPOOIIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIEHUsI OOl KyJIbTYpbl, €CTECTBEHHO-HAyYHOH TIpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPY U3y4YECHUU OMOJIOTHH;

IIOHMMAaHNE CYHUIHOCTH METOJOB IO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4aeMble 3HAHUS [JIs aHajdu3a u
OOBSICHEHHS SIBIICHUW OKPYXKAIOMIETO MHUPA U MPOUCXOASAIINX B HEM M3MECHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JAHHBIX C LEJIbIO MOJYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUSA IS
pelieHus npooyieM B peajbHbIX )KU3HEHHbBIX CUTyalUsAX;

OCO3HAHUE LEHHOCTM HAYYHOU JESITEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISITH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHANBUAYAIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUUA 1O OHOJOTMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHblEe pe3yibTaTbl OCBOCHUSA y4yeOHOro mnpeamera «buosorus»
BKIIIOYAIOT: 3HA4YUMble 11 (POPMUPOBAHUS MHUPOBO33PEHUA OOyHarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUUPHUKY METOAOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIlEeCTBO, SHEPIHs, SBJIIEHUE, MpOIlecc,
cUCTeMa, Hay4yHbIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCClieloBaHue,  HaONIOJIeHWe,  HM3MEpPeHHe,  JIKCIEPUMEHT U JAPYIrHx),
yHUBEpCAJIbHbIE y4eOHble JeWcTBUA (TMO3HABaTeNIbHbIE, KOMMYHUKATHUBHEIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIMH O0O0ydYarouuxcs, CHOCOOHOCTb
oOyyaromxcs UCIIOJIb30BaTh OCBOCHHbIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWSA W  yHHBEpPCAJbHBIC ydeOHBbIC JCHCTBUA B
MO3HABATEIBHOM U COIMATBHOM MPAKTHKE.

MeranpenMeTHbIe PE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHbIMH yuyeOHBIMU MO3HABATEIbHBIMH
AEeUCTBUAMM:

1)0a30Bble JOru4ecKue aeicTBusi:

CaMOCTOATENLHO  (QOpMYyIHpOBaTH M aKTyallM3UpOBaTh  MpoOIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUW 3HAHUU NPHUEMBI JIOTHUYECKOTO MBIILICHUS
(amanu3a, cuHTE3a, CpaBHEHMUsI, Ki1accupUKaI, 0000IIEeHNSs ), pACKPBIBATh CMBICT
OMOJOTUYECKUX TOHATUN (BBIIENATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpEeNEeNITh 1EIN JeATEIBbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUH UX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJbTAThI IEITEILHOCTH C MOCTABICHHBIMU IICIISIMH;

UCTIOJIb30BaTh OMOIOTHYECKUE TTOHITHUS I 0ObsICHEHUST (DaKTOB U SIBIICHUU
YKWBOU IPUPOBI;

CTPOUTH JIOTUYECKHE pPACCYXACHHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, TIO
AHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICITbHEIC cpenctBa IS IIPEICTaBICHUS
CYIIECTBEHHBIX CBSI3€i M OTHOIICHU B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TaKkKe  MPOTUBOPEYUH  Pa3HOTO  POJdA,  BBISIBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaTbiBaTh IJIaH PEIICHUs] MPOOJIEMBbI C YU4ETOM aHaIM3a WUMEIOIINXCS
MaTepHATbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2)0a30BblIe HCCIeA0BaTEIbCKUE IeHCTBUSI:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus MpoOjieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPH CO3JIaHUH YYCOHBIX M COITUATBHBIX TIPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NS TEBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/audy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATHh U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

yYMETh TEPEHOCUTh 3HAHHS B TMO3HABATECIBHYIO M TMPAKTHYECKYIO OOJacTH
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThbTePHATUBHBIC PEIICHHUS.

3) padora ¢ uH(popManmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpManmH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



MH(pOpMALINIO pa3TUYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTUUECKHU OLCHUBATh
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

dbopMynUpOBaTh 3aMpOChl U MPUMEHSITh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoit MHGOpMaLUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMH, COBEPIIIEHCTBOBATh KYJIbTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3IMUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMATbHYIO  (GOpPMY  MPEICTABICHUS
ouosiornueckoit nHGopmanuu (Cxemsbl, rpaduKu, TUarpaMMbl, TAOJIHIIbI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4eCTBE CpeACTBAa mpu padbore cC
Oouosiorndeckort mHGOpMALME: TNPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTeMaTHYeCKUe 3HAKHM W CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIONIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMUYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMU  paclo3HaBaHWUA U 3alUTBl  WH(oOpMaImw,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1)o0menme:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMoi TeMbl (yMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYyaIlUi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2)coBMeCTHAsA 1eSITeJIbHOCTD:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI IpH perIeHNN OMOTOTUYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUN C YYETOM OOIIHMX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJIOr0 YieHa KOJUIEKTHUBA;



NPUHUMATh LEJIM  COBMECTHOM  JAEATEIBHOCTH, OPraHW30BBIBATH WU
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0 pe3yabTaT o pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHUE B Pa3JIUYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aleHNe YHUBEPCAJIbHBIMHU PEryJTUBHBIMHY J1eCTBUSMU:

1)camoopranuszanus:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBHUSIX M MOCTYNKAX MO OTHOLICHUIO K KMBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEJIBHYIO NIESITENBHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOATETILHO  COCTABJIATH IUIAH pElIeHUs TNpodsieMbl € Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW SPYIUIINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYyalMsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHHWI, MCTIOIb30BaTh MPUEMBI PEQIICKCUU JJIST OIEHKH CUTYyalluH, BBIOOpa
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3)npuHsaTHE ce0S U APYIUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MPH AaHAIA3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[IpeamerHbie pe3ynbTarhl ocBoeHus mporpamMmmbl COO mo Ouosoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueOHoro npeamera «buosorus»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHMIO, HHTEPIIPETAIIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYECHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3IMYHBIX YYEOHBIX CHUTYyaIlUsiX, a TaKXKe B peaJIbHBIX
KU3HEHHBIX CHUTYyallusAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl IPEJACTABICHBI IO roJaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCThH 3HAHUU O MECTE U POJU OUOJIOTHH B CHCTEME HAY4YHOIO
3HaHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KApTUHBI MUpPa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAAE POCCUHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAMOTHOCTH YE€JIOBEKA JJIsS PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpbhIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OOMEH BEIECTB M TMPEBpaIICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJIslus), YPOBHEBAs OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOM3BeAEHUE (PEMPOAYKIIHUS), HACIAEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpuH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouonorum), 3akoHbl (I
Meunpnensa, T. Moprana, H. 1. BaBunoBa) u yuenus (0 HeHTpax MHOrooOpasusi u
MPOUCXOXKIEHUS KyIbTypHbIX pacTteHuid H. 1. BaBuiioBa), onpenensiTh rpaHULIbI
UX IPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYyYHOTO TTO3HAHUS B OMOJIOTHU: HAOTIOIEHUE H
OMHUCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNPOBEJICHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIABMXKCHHUE  TUIOTE3bl,  BBISIBIICHHE
3aBUCUMOCTH MEXJY HCCIEIyeMbIMU BEJIMYUHAMH, OOBSICHEHUE MOTYyYEHHBIX



pPE3YJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHATHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeNaTh BRIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBICIATH CYIIECTBCHHBIC MPU3HAKUA BHPYCOB, KIETOK MPOKAPHUOT M
DYKapHOT, OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEILIECTB W IMpEBpallleHUs] PHEPruu B KiETKe, (OTOCHHTE3A,
IJIACTUYECKOTO0 M SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHMS, PAa3MHOXKCHHS, WHANBUAYATLHOTO PAa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTH IMOJTYYCHHBIC 3HAHUS IS OOBSCHEHUS OHMOIOTHYCCKUX
NPOIIECCOB ¥ SIBJICHHM, ISl IPUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C LEJbl0 obecneyeHHs O€30MacHOCTH CBOEro 3J0pOBbS U 3/10POBBS
OKPY’KAIOIIUX JI0JIeH, COOIOICHHSI HOPM IPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
NPUPOJTHON Cpelle, TMOHMMaHHE HEOOXOIUMOCTH HCIIOJIb30BAHMS JTOCTHIKCHHM
COBpPEMEHHOMN owoaoruu u OMOTEXHOJIOTUH TUTST paIMoOHAIEHOTO
IPHUPOJIOTIOIB30BAHUS;

YMECHHE peliaTh JJCMEHTAapHBIC TCHETHYCCKHME 3aJayd Ha MOHO- U
JTUTUOPHUIHOE CKpEIlUBaHUE, CIEIUICHHOE HAaCJeIOBaHUEe, COCTABJISATh CXEMBI
MOHOTHOPHTHOTO CKPCUIUBAHUS JUISA TPEJCKa3aHus HACICIOBaHUS IMPU3HAKOB Yy
OpraHU3MOB;

yYMEHHE BBITIOJNIHATH JA0OpaTOPHbIE U TPAKTHYECKHUE PalOThl, COOMIOAATH
npaBuia mpu pabore ¢ ydeOHBIM U JIaOOpaTOPHBIM 000pPYIOBaHUEM;

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIUU, HAyYHO-TIOMYJISpHBIC
MaTepHalbl), ATUYECKHUE aCIEKThl COBPEMEHHBIX HCCIIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
00001ast OMoNOTHYecKyt0 UH(POpPMAIIMI0 U3 HECKONBKUX HCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh OHATUIHBIN anmnapaT OMOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHHs y4ueOHOro mpeameta «buomorus» 6 11
Klacce NOIKHBI OTPAKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OUOJIOTHH B CHCTEME HAYYHOTO
3HaHWSI ECTECTBEHHBIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpa W HAYYHOTO MHPOBO33PEHHUS, O BKJIAJIC POCCHUHCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHAILHON
TPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
BU/JI, TOMYJSALNS, TeHOPOH, SBOIIOLHUS, ABUKYIINE CUIbI ((haKTOpPbI) SBOJIOLNUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrHueckue (HakTophl,



DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBI, PCAYIEHThI, IIEMU  IUTAHU,
AKOJIOTUYECKasl MUpaMujia, OUoreoreHo3, onocdepa;

yMECHHE W3JIaraTh OWOJIOTHYECKHE TeopwH (IBOJIONHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DBOJIONHH), 3aKOHHl W 3aKOHOMEPHOCTH
(3apogapimeBoro cxoncrtsa K. M. bapa, depenoBanusi riaBHBIX HampaBICHUN U
nyteit sBomoruu A. H. CeepuioBa, yuenust o ouochepe B. U. Bepnanckoro),
OTIPEIEIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIAJ€Th METOJaMU HAyYHOTO TTO3HAHUS B OMOJIOTUU: HAOIIOICHUE H
OIMCAHKME JKUBBIX CHCTEM, IPOIECCOB W SIBICHHM, OpPraHu3ais W IMPOBEIACHHUC
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABM)KCHHE  THIIOTE3bI,  BBISBICHHC
3aBUCUMOCTH MEXIy HCCIEAyeMbIMA BEJIMYMHAMHU, OOBSCHCHHUE IOJYYCHHBIX
PE3yJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIICCTBCHHBIC TPH3HAKK CTPOCHHUS OHMOJOTHYCCKUX
O00OBEKTOB: BHUIOB, TMOMNYJSALNHWA, MPOIYICHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOTeoIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMPOIIECCOB: HACJEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPHUCIOCOOICHHOCTH
OpraHU3MOB, JICHCTBHSI DSKOJOTHYCCKHUX (PAKTOpPOB Ha OpraHuW3MbI, IEepeHOca
BEIIECTB M IOTOKAa HYHEPTrUM B HKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHOTCOXUMHYECKUX
ITUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTH MOJTYYEHHbIE 3HAHUS IS OOBSICHEHHS OMOJOTHMYECKHUX
IPOLIECCOB U ABJICHUM, ISl MPUHATHSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C 1EJIpI0 oOecreueHus O€30MacHOCTH CBOErO 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JTI0CH, COOMI0OIEHUSI HOPM TPAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, TOHMMaHHE HEOOXOIUMOCTH WCIOJIB30BAHMS JTOCTHXKECHHIM
COBPEMEHHOW OMOJIOTUU ISl pallUOHAIBHOTO MPUPOIOTIONE30BAHUS;

yYMEHHE periaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEMH TUTaHUA );

YMEHHE BBITIOJNHATH JAOOpaTOPHBIE W TPAKTHYECKHE PaOOTHI, COOIIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOpPaTOPHBIM 00OPYIOBAHHUEM;

yMEHHE KPUTUYECKH OIICHHUBAaTh H HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICTBa MacCOBOW MH(OpPMAIUK, HAYIHO-TIOMYISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHHE CO037aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHWSI,
000011ass OMONOTrMYECKYt0 UH(POPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, I'PAMOTHO
MCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KonunyecrBoyacos DJIeKTPOHHbIE

Ne HaumeHoBaHuepas3aejioB U (mudposbIe)

n/n TEMIIPOrpaMMbl Bcero Kourtpoiabubiepadorsl | [IpakTuuecknepadoThl P
o0pa3oBaTebHbIEPECYPCHI
bubmmoreka [IOK

1 b 2 :
HonoTHAKataayKa 05 https://m.edso0.ru/7f41c292
9 JKuBbie CHCTEMBI 1 UX 1 bubmmoreka [{OK
Opra"u3arus https://m.edso0.ru/7f41c292
3 XUMUYECKUH COCTaB U CTPOCHUE 8 1 bubnuorexa [JOK
KJIETKH https://m.edso0.ru/7f41c292
bu6moreka [IOK
4 XK 6
HBHEACATEILHOCTLIICTIN https://m.edso0.ru/7f41c292
Pa3zmHoxeHue u
5 WHIIMBHUIYAIBHOE PA3BUTHE 5 1 bubmmorexa [OK
AR P https://m.edso0.ru/7f41c292
OpraHU3MOB
5 HacnencrBeHHOCTh B 8 15 bubmuoreka [JOK
U3MEHYMBOCTHOPTaHU3MOB ' https://m.edsoo.ru/7f41c292
CenexkuusiopraHu3MoB. bubnuoreka [JOK
7 3
OCHOBBIOMOTEXHOJIOTHH https://m.edsoo0.ru/7f41c292
bubmuoreka [JOK
8 P 1
CCPEHOCEPEMA https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I1O 34 0 4
ITPOI'PAMME



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

11 KUIACC

KoauvecTBouacos DJIeKTPOHHBbIE
Ne HaumeHoBaHuepas3aejioB U (muposbIe)
n/n TEeMIIPOrpaMMbl Bcero Koutpoabubiepadorbl | [IpakTuuecknepadoThl P
o0pa3oBaTe/bHbIEPECYPCHI
1 DBOTIONMOHHASIONOIOTHS 9 1 bubmmorera [JOK
https://m.edsoo.ru/7f41cc74
Bo3HuKHOBEHME U pa3BUTHE bubnuorexa [JOK
2 9 0.5
YKU3HU Ha 3emJie https://m.edsoo.ru/7f41cc74
3 Opranusmel u 5 1 bubnuorexa [JOK
OKpyKaromascpeaa https://m.edsoo.ru/7f41cc74
4 CooOmecTBa u 9 bu6moreka [IOK
3KOJIOTUYECKUECUCTEMBI https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOCBPEMA https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I1O
- 34 0 2.5

I[TPOTPAMME



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

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIIACC
Ne KoanuecTBouacon
Temaypoka Bee KowTpombibie Mpakruscckue Haranszyq DyleKTpOHHBbIeN(POBHICOOPa30OBaTE
n/ eHust JIbHbIEPECYPChI
I ro padoThI padoTsI
bubmmoreka [{OK
1 buonorus B cucremenayk 1 1 Henens https://m.edso0.ru/863e6122https://m.edso
0.ru/863e632a
MeTo bl TO3HAHUS KUBOU 2 Heoens
npupoel. [IpakTnaeckas
9 pabota No 1 1 05 bubnuotexa [JOK
«Mcnonp30BaHUE pA3ITMYHBIX https://m.eds00.ru/863e6122
METOJIOB MPH U3yICHUH
OMOJIOTHYECKIX OOBEKTOBY»
3 buonornueckne cuCTEMBI, 1 3 "Hexens bu6mmoreka [IOK
MPOLECCHl U UX U3YyYEHUE https://m.eds00.ru/863e6564
4 XHUMUYECKUI COCTaB KICTKH. 1 4 nenens bu6mmoreka [JOK
Bopna u MmuHepanbHble cou https://m.edsoo.ru/863e674e
5 benku. CoctaB u cTpoeHue 1 5 Henens bubmuoreka [JOK
0enKoB https://m.edso0.ru/863e6b72
DepMeHTh — 6 Heodens
OMOJIOTHYECKHE
KATATHSATOPEL. Bub6nuoreka [[TOK
6 JlaGopatopwas padora Ne 1 . L 05 https://m.eds00.ru/863e6b72
«M3yueHne KaTamuTHIeCKOU
aKTUBHOCTH (pepMEeHTOB (Ha
puUMepe aMUIa3bl WK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

KaTtajas3bl)»

7 Vrsesosst, JHTE 1 neoens bubnuoreka [IOK
https://m.eds00.ru/863e6870
3 HyK1eMHOBBICKHCIIOTHI. 8 neoens bubmmorexa LIOK
ATD https://m.edso0.ru/863e6d5c
HcTopwust 1 MeTOIbI 9 Henens
9 W3YUYEHHSI KIICTKH. Bubmrorexa LIOK
https://m.edso00.ru/863e6e88
Knerounasiteopus
10 Knerka kak nenocrtHas 10 nenmenst bubnuotexa [JOK
JKMBasi CHCTEMa https://m.eds00.ru/863e6e88
CrpoeHue syKapHOTHYECKOM 11 neoens
kneTku. JlabopatopHas
pabota Ne 2 «M3yuenue
CTPOCHHSI KJIIETOK PACTCHU, bubnuorexa [JOK
11 YKUBOTHBIX, TPHOOB 1 0.5 https://m.edsoo.ru/863e6ffOhttps://m.edsoo
OaKTepuil 01 MUKPOCKOTIOM .ru/863e716¢
Ha TOTOBBIX
MHKpOIIpenaparax u ux
OIIMCAHHECY
12 OOMEeHBEIIECTBIIINMETA00IN 12 nenens bu6mmoreka [JOK
3M https://m.edso0.ru/863e766¢
13 ®doTocuHTe3. XEMOCHHTE3 13 nedens bubmorexa HOK
https://m.eds00.ru/863e7c98
14 DHepreTHIeCKuioOMeH 14 nedens bubmorexa HOK
https://m.edso00.ru/863e7aae
JKW3HEeHHBIN UK KIETKH. 15 neoens
15 Jlenenue kiaeTku. MuTos. 05 bubmuoreka [JOK

JlaGopaTopnas padota Ne 3
«Habmonenue muro3a B

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



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

KJIETKaX KOHYMKA KOpeIlKa
JIyKa Ha TOTOBBIX

MUKpOTIpEriapaTax»
buocunTes Oenka. Peakius 16 menens bubmuoreka [JOK

16
MaTPUYHOTO CUHTE3a https://m.edso0.ru/863e796e

17 Tpancasaus — 17 nenens bubnuorexa [JOK
OnocuHTE30€eIIKa https://m.eds00.ru/863e796e

18 HexneTounbsiepopMbIKU3HU 18 nenens bubnuorexa [JOK
— BUPYCHI https://m.edso0.ru/863e7540

19 wenens bubmuoreka [JOK
DopMBIPa3MHOKEHUSOPTaHU
19 SMOB https://m.edso0.ru/863e81b6https://m.edso
0.ru/863e831e
. 20 Henens bubmuoreka [JOK
20 M
eHos https://m.edso0.ru/863e7f4a
OO6pa3zoBaHue U pa3BUTHE 21 neoens
IIOJIOBBIX KIIETOK.
Ormio10TBOpEHKE. Eu6 10K
HoOIMoTeKa
21 J1ab 6ota Ne 4 0.5
abopatopHas pabota e https://m.edso0.ru/863e81b6
«M3y4yeHue cTpoeHus
IIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTIperapaTax»

99 NunuBuayanbHOEpa3BUTHEOD 22neoens bu6mmoreka [JOK
raHU3MOB https://m.edso0.ru/863e8436
I'enetuka — Hayka o 23 Henens

bubmuoreka [JOK
23 HACJIEICTBEHHOCTU U
https://m.edso0.ru/863e86f2
M3MEHYUBOCTH
3aKOHOMEPHOCTH 24 nenens
bu6mmoreka [JOK
24 HacJeA0BaHUs IPU3HAKOB.

Monorubpuanoe

https://m.edso0.ru/863e8878



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878

CKpEILLIMBaHHUE

25

JluruOpuHOE CKperBaHue.
3aK0oH HE3aBUCUMOTO
HACJICIOBAHUS MPU3HAKOB

25 Henens

bu6mmoreka [IOK
https://m.edsoo.ru/863e89a4

26

CueruieHHOE HaclleZJoOBaHHUE
npu3HakoB. JlabopaTopHast
pabota Ne 5 «M3yuenue
pe3yabTaToOB
MOHOTHOPHUIHOTO U
JTUTHOPUIHOTO CKPETIUBAHHSI
y 1p030(HIIEI HAa TOTOBBIX
MUKpOIIpernapaTaxy

0.5

26 neoens

bu6mmoreka [{OK
https://m.edsoo.ru/863e8c60

27

T'eneruka noia.
HacnenoBanue npusHakos,
CIIETIJICHHBIX C ITOJIOM

27 "Henend

bu6moreka [IOK
https://m.edsoo.ru/863e8c60

28

N3MeHYnBOCTD.
Henacnencrsennas
U3MEHYUBOCTb.
JlabopaTtopHnas pabota Ne 6.
N3yuenue
MOAU(PHUKAITTOHHOM
W3MEHUYUBOCTH, IOCTPOCHUE
BapHUAIIIOHHOTO psla U
BapHallMOHHON KPUBOW»

0.5

28 neodensn

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe

29

HacnencrBennas
M3MEHYHUBOCTD.
JlaGopaTopnas pabora Ne 7.
«AHanu3 Myrauui y
Ip030(UIIBI HA TOTOBBIX

0.5

29 neodensn

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

MHUKpOIpenaparax»

30 I'eneTnkauenoBeka 1 30 mepens bubmorera [JOK
https://m.eds00.ru/863e8d78
PesepBHEIH ypOK. 31 venens

31 O06001IeH e TT0 TEME 1
«HaciaencTBeHHOCTE U
W3MECHUYHUBOCTH OPraHU3MOB)

32 Cenekuus Kak Hayka v 1 32 nenens bubnuotexa [JOK
npouece https://m.edso00.ru/863e9214
MeToasl ¥ TOCTHKEHUS 33 Henens

33 CEJICKIIMH PACTCHUN U 1 bubmorexa LIOK

https://m.eds00.ru/863e9214
YKUBOTHBIX

34 buoTtexHonoruskakoTpacabn 1 34 nenens bubnuoreka [IOK

pPOU3BOACTBA https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB 34

I10 ITIPOTPAMME



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KUIACC

Ne KoauyecTtBouacoB
Temaypoka Bee  Komrponnibie Mpakruscckue Haranzyq DJleKTPOHHBbIeN(PPOBHIEOOPA30BAT
n/ eHust eJIbHbIEpPeCcypPChI
I ro padoThI padoTsbI
DBOJIIOIUS U METOIBI €6 bu6moreka [IOK
1 1 1 Henensa
N3y4YEeHUs https://m.edsoo.ru/863ea20e
9 Ucropus pazsutus 1 2 Heqens bubnuotexa [JOK
MIpe/ICTaBICHUI 00 IBOTIOLINH https://m.edso0.ru/863e9570
3 Henens bubmuoreka [JOK
3 Mitipoososmions L https://m.edsoo.ru/863e9cle
[Momymsiuust kak 4 neoens
AIIEMEHTapHas eIUHUIA BUIA
4 u sBoronuu. JlabopartopHas 1 05 bubnuoreka [IOK
pabota Ne 1 «CpaBHeHUE https://m.edso0.ru/863e99c6
BUJIOB TI0 MOP(}OJIOTUYECKOMY
KPUTEPUIO»
BIDKYIIIHE CHJIBI 5 Henmens
5 (BI;JICMZIT[apHBIe (hakTophI) 1 " Bubamorexa [JOK
https://m.edsoo.ru/863e9da4
ABOJIIOLINH
5 EcrecTBenHbIi 0TOOP 1 €T0 1 6 Henens bubmuoreka [JOK
hopMbI https://m.edso0.ru/863e9ed0
Pe3ynbTathl 3BOIIONUN: T Hedens
MIPUCIIOCOOICHHOCTD
7 OpraHU3MOB U 1 05 bubnunoreka [JOK

BUJI000pa30BaHue.
JlaGopatopnaspabora Ne 2
«Onucannenprucnoco6IeHHOC

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



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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THOPraHu3Ma u
€€0THOCUTEIILHOIOXapaKTepa»

3 Hanpasnenus u 8 neoens bubmmoreka [IOK
ITYTUMAaKpPOAIBOJIOLUN https://m.edso0.ru/863e9cle
9 HeobOpaTumocThIBOTIOIIH 9 mexens bubmorexa HOK
https://m.edsoo0.ru/863e9cle
10 Wctopus xu3Hu Ha 3emiie U 10 nenens bubnuorexa [JOK
METO/Ibl €€ N3yYECHUS https://m.edsoo.ru/863e9cle
11 ['unoTe3bl MpOUCXOXKACHUS 11 neoens bubnuorexa [JOK
KW3HU Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazpuTne xu3Hn Ha 3eMire 1o 12 menens bu6moreka [IOK
3paM U MepuoJiam https://m.edso0.ru/863ea6be
OCHOBHBIE ATarbl YBOJTIOITUN 13 neoens
PacCTUTEIBLHOTO U KUBOTHOTO
13 mupa. [Ipaktuueckas pabora 05 bubnuoreka [JOK
No 1 «3yueHue uckomaembIx https://m.edso0.ru/863ea8bc
OCTaTKOB PacTEHUI U
KUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHasICUCTEMAOPraHu 14 neoens bubmuoreka [JOK
YECKOroMHpa https://m.edso0.ru/863ea48e
15 DBOJTIOLMAYEIIOBEKA 15 nepens bu6mmoreka [JOK
(anTpOMIOTCHE3) https://m.edsoo.ru/863eac2c
16 JBuxymmuecuss (hakTopbl) 16 nenens bubnuoreka [JOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIECTAMNIBOJIIOIIUUY 17 nenens bubnmoreka [JOK
€JI0BEKa https://m.edsoo.ru/863ead44
18 UYenoseueckue packl U 18 nenens bubnmoreka [JOK

MPUPOAHBIC aJallTallun

https://m.edsoo.ru/863eaea2



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

YCJI0BCKa

PesepBHriit ypok. O600IICHNE 19 menens

19 1o Teme «Bo3HMKHOBEHUE U
pa3BUTHE )XU3HU Ha 3emiie)»

20 T — 20 nenens bubmuoreka [JOK

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

21 Cpensl oOuTanus u 21 nenens bubnuotexa [JOK
9KOJIOrHuecKre (PakTopbl https://m.edsoo.ru/863eafec
AbuoTrueckue GpakTopsl. 22nedens
JlabopaTtopHnas pabota No 3.

«Mopdonornueckue

29 0COOEHHOCTH PACTCHHM W3 05 bubnuotexa [JOK
Pa3HBIX MECT OOUTAHUS. https://m.edso0.ru/863eb10e
JlabopaTtopHas padota Ne 4.

«BnusHMe cBeTa HA POCT U
pa3BUTHE YEPEHKOB KOJICYCay
23 "Henens bu6moreka [IOK

23 buotiicckuedakToph https://m.edso0.ru/863eb348
DKOJIOTHYECKHE 24 neoens
XapaKTEPUCTHKHU MOMYJISAIIAHN.

24 [IpakTuueckas padota Ne 2 05 bubnuoreka [JOK
«IToacuét wioTHOCTH https://m.edso0.ru/863eb348
MOMYJISIIIAIA pa3HBIX BUJOB
pacTeHui»

25 Coo01ecTBaopraHu3MOB — 25 Henens bu6mmoreka [JOK
OUOIIEHO3 https://m.edso0.ru/863eb46a

26 DKOJOTUYECKUECUCTEMBI 26 Henens bubmuoreka [JOK

(3K0CcHCTEMBI)

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



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

OcHOBHBIE TTOKa3aTeIn 27 nenens
9KOCHCTEMBI. DKOJIOTUUECKHUE
27 MAPaAMUJIBL. 1 bubmmoreka [JOK
. https://m.edso0.ru/863eb5fa
CBOHCTBa’KOCHUCTEM.
Cyxkueccust
28 neoens bubmmoreka [JOK
28 HpHpOibIeIROCHCTEMEL L https://m.edso0.ru/863eb5fa
29 Henens bubmuoreka [JOK
29 AHTpPONOT€HHBIEIKOCUCTEMBI 1 httos://m.edsoo.ru/863eb5fa
30 buocdepa — 1 30 Henens bubnmoreka [JOK
ro0anpHasIKOCUCTEMAa3eMITH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHUCYIIIECTBOBA 1 31 venens bubnuorexa [JOK
HUsA0MoCchepsl https://m.edso0.ru/863ebd16
39 YenoBeuecTBO B 1 32 Henens bu6moreka [IOK
ounocdepe3emau https://m.edso0.ru/863ebd16
33 CocytiecTBOBaHUETIPUPOIBI U 1 33 Hexpens bubnuorexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O600mmeHne 34 wenens
34 TeMbl «CooO1IecTBa 1
IKOJIOTMYECKHUE CHCTEMbD»
OBUIEE KOJIMYECTBO YACOB 34 95

I10 ITPOT'PAMME



https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

KogmpoBepﬂeMorope3y.m>TaTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOCHHS
OCHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMBbl CpeIHero
0011ero o6pa3oBaHus

CdhopMupoBaHHOCT, 3HAHUKW O MeECTe U POJIU
OMOJIOTUN B CUCTEME HAyYHOT'O 3HAHMSI €CTECTBEHHBIX
HayK, B (DOpPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-
Hay4YHOM KapTUHBI MUpa U HAy4YHOTO MHUPOBO33PEHUS;
0 BKJAJE POCCHUICKUX M 3apyOEKHBIX YUEHBIX-
O0MOJIOTOB B pa3BUTHE OWOJIOTHH; (YHKIIMOHATIBHOM
rPaMOTHOCTH 4YeJIOBEKa JUIsl PELIeHUS KU3HEHHBIX

3a71a4

YMeHne pacKkpbIBaTh COJIEpP)KaHHE OHOJIOTHYECKHIX
TEPMUHOB W TIOHSTHHA: >XW3Hb, KIETKA, OPTaHHU3M;
MeTabosm3M (0OMEH BEIIECTB M IpeBpalicHUue
SHEPTHH), TOMEOCTa3 (caMOperyJsnus), YpOBHEBas
OpraHu3aIus XKUBbIX CHCTEM, CaMOBOCIIPOM3BEACHUE
(penipoayKiusi), HaCIEACTBEHHOCTh, HW3MEHYUBOCTD,

POCT ¥ pa3BUTHE

Ymenue u3jaraTh OuoIoruuecKre TEOpUU
(kJIeTo4Has, XpPOMOCOMHAasi, MYTAallMOHHAs), 3aKOHbBI
(I'. Mennens, T. Moprana, H./1. BaBmioBa) u yaeHus
(0 meHTpax MHOrooOpa3usi U  MPOUCXOKACHUS
KynbTypHBIX pacteHuid H.M. BaBuiioBa), onpenemsiTh

I'paHHUIbl UX IPUMCHUMOCTHU K )KHBBIM CUCTEMaM

YMeHHue BiIaNeTh METOJaMH HAyYHOTO IO3HAHHS B
Oouosiorn (HAOJIFOJICHHE W OMHMCAHKE YKUBBIX CHCTEM,

IMpoucCCoB " HBHGHHﬁ; opraHusanusa U ITPOBCACHHUC

OHOJIOTHYECKOTO OKCIICPUMCHTA, BBIJIBUXKCHHEC
THUIIOTE3BbI, BBISABJICHUC 3aBUCHUMOCTH MCKIOY
HCCICAYEMBIMHU BCIIMYMHAMH, 00bsICHEHHE

MOJIYYCHHBIX PC3YJIbTATOB, UCIIOJIB30BAHHBIX HAYUYHBIX
HOHSITHﬁ, TeOpI/Iﬁ " 3aKOHOB; YMCHHUC JICJIaTh BBIBO/bI

Ha OCHOBAHUH NOJTYYCHHBIX pe3yJ'IBTaTOB)

VYMeHue BHIACIATh CYHICCTBCHHBIC MTPU3HAKN BUPYCOB,




KJIETOK TPOKAPUOT U SYKAPHUOT, OJHOKJIETOUYHBIX M
MHOTOKJICTOYHBIX OpraHnu3MoOB; 0C06CHHOCTI/I
MPOIIECCOB OOMEHA BEIICCTB U MPEBPAIICHUS YHEPTUU
B KJIeTke, (OTOCHMHTE3a,  IUIACTHYECKOTO U
HSHEPreTUYecKoro oOMEHa, XEeMOCHUHTE3a, MHUTO03a,
MeHo3a, OIJIOIOTBOPEHHS, pa3MHOXKEHUS,

MHAMBUAYaAJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHe3)

YMeHne TpUMEHSATh TOJNyYEHHbIE 3HAHUA IS
OOBSICHEHUSI OMOJIOTMYECKHUX MPOIECCOB U SIBJICHUM,
JUIS NPUHATHAS ~ TPAKTUYECKUX  pelIeHud B
IMOBCEIHEBHON JKM3HM B IENIX  OOeclnedcHHs
0€30MacHOCTH  CBOETO  3JIOPOBBSI M 3JI0POBbBS
OKPYXKAIOIIUX JIFO/IeH, COOII0/IEHUST HOPM TPaMOTHOTO
MOBEJCHUSI B OKPYXKAlolled IPUPOJAHOU Cpene;
IMOHUMAaHNE HEOOXOJMMOCTH HCITOJIb30BaHHUS
NOCTHKEHUU COBPEMEHHOM OHnoI0orNu u
OMOTEXHOIOTHI JUTSE palMOHAIBHOTO

MPUPOIONOIE30BAHUS

YMeHue pemnath dJIeMeHTapHBIC TCHETUUECKHE 3a/1aul
Ha MOHO- M JUTUOPHUIHOE CKpPEIMBAHUE, CIICTUICHHOE
HaCJIEJI0BaHUE; COCTABJIATH CXEMbl MOHOTHOPHUIHOTO
CKpeIIMBaHMS IS TPEICKAa3aHWUs  HACIeIOBaHUS

IMPU3HAKOB Y OPraHu3MOB

VYMeHue BBITIOIHATh Ja00paTOPHBIC M TPAKTHYCCKUE
paboThI, COOMIOIATh MpaBHIIA MPU PadbOTE C YICOHBIM

1 1a00paTOPHBIM 000PYIOBAaHHEM

YMeHHue KpUTHYECKH OLIEHUBATh U UHTEPIPETUPOBATH
UHpOpMaLUIO OMOJIOTHYECKOTO CoZIep>KaHus,
BKJIIOYAIOLIYIO TICEB/IOHAYYHbIC 3HAHUS U3 Pa3IMYHbIX
UCTOYHUKOB (CMU, HaYYHO-TIOMYJISIpHbIE
MaTepualbl); 3TUYECKHE AacleKTbl COBPEMEHHBIX
UCCIIEJOBaHUI B 6uosiorum, MEIULNHE,

OUOTEXHOIOT U

10

VMeHue co3gaBaTh COOCTBEHHBIE IIMCHMEHHBIE U
YCTHBIE ~ CcOOOIIeHus, 0000mas OHOJOTHYECKYIO
UH(POPMAIIHIO U3 HECKOJIBKMX UCTOYHHKOB, TPAMOTHO

HCIIOJIb30BaTh NOHITUMHBIN ammapar OHOI0THH




11 KJIACC

KoanposepsiemoropesyJbrara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbLTATHI 0CBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOIi MPOrpaMMBbI CPeTHEro
0011ero o6pa3oBaHus

ChopMUpOBaHHOCTh 3HAHUH O MeECTe H POJH
OMOJIOTUM B CUCTEME HAYYHOT'O 3HAHMSI €CTECTBEHHBIX
HayK, B ()OPMHPOBAHWUU COBPEMEHHON €CTECTBEHHO-
Hay4HOU KAapTHUHBI MUPAa U HAYYHOIO MHPOBO33PEHHUS;
0 BKJAJE€ POCCHUICKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OWOJIOTHH; (YHKIIMOHATIHHOU
TpaMOTHOCTHU YCJIOBCKa JId PCIICHUA XHU3HCHHBIX

3a7a4

YMeHne pacKkpbIBaTh COJEpPKaHHE OHOJIOTHYECKHX
TEPMUHOB M TOHATUMN: BUJ, NOMYJALHUSA, T€HO(POHT,
SBOJIIONMS, JABIXKYLIUE CHIIBI ((aKTOpPbI) 3BOJIOLNH,
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB, BUI000pa30BaHUE,
9KoJIorHueckue (akTopbl, FIKOCUCTEMA, MPOAYLIEHTHI,
KOHCYMEHTBHI, PEAYLIEHTHI, enu MUTaHUS,

9KOJIOTHYECKasi MUpaMua, OuoreoreHo3, onocdepa

Ymenue u3naratb OuosoruuecKre TEOpUHU
(aBosrrortnonHasi Teopust Y. JlapBuHa, CHHTETHUYECKas
TEOpUs SBOJIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH
(3apoapimieBoro cxojactea K.M. bapa, depenoBanus
IJaBHBIX HampaBjieHUd U myred sBomounu  A.H.
CeseprioBa, yueHnus o ouochepe B.M. Bepnanckoro),
OTIPENENIATh TPAHUIIBI UX MPUMEHHUMOCTH K IKUBBIM

CUCTCMaM

YMeHHe BJIaJeTh METOJaMH HAy4YHOTO IO3HAHHS B
Oouosiorn (HAOJIFOJICHHE W OMHMCAHKE YKUBBIX CHCTEM,

IMpoucCCoB " HBHGHHﬁ; opranu3anusa U IIPOBCACHUC

OHOJIOTHUYECKOI0O OKCIICpUMCHTA, BBIJIBUKCHHUC
THUIIOTE3bI, BBISIBJICHUC 3aBUCHUMOCTH MCKIOY
HCCICAYEMBIMHA BCIIMYMHAMH, 00BsICHEHHE

MOJIYYCHHBIX PC3YJIbTATOB, UCIIOJIB30BAHHBIX HAYUYHBIX
HOHSITI/Iﬁ, Teopnﬁ 1 3aKOHOB; YMCHHUC JICJIaTh BBIBO/bI

Ha OCHOBAHUH NOJTYYCHHBIX pe3y.]'IBTaTOB)

YMmenue BBIACIATH CYHICCTBCHHBIC IMPU3HAKU

CTPOCHUA OMOJIOTMYECKUX 0OBEKTOB: BHUI0B,




HOIYJISALNH, IIPOJIYLICHTOB, KOHCYMEHTOB,

PEIYLICHTOB, OUOreOIICHO30B M JKOCHUCTEM;
0COOCHHOCTH MPOIIECCOB HaCJIeICTBEHHOMN
U3MCHUYUBOCTH, €CTECTBEHHOTO otbopa,

BUI000pa30BaHus, MPUCTIOCOOICHHOCTH OPraHU3MOB,
NEWCTBUSL DKOJOTHYECKUX (DaKTOPOB HA OPTraHU3MBL,
IIEpeHOCa BEIIECTB U ITIOTOKA DJHEPIUMHU B KOCHCTEMAX,
AQHTPONIOIE€HHBIX W3MEHEHUM B DJKOCHCTEMAaxX CBOEH
MECTHOCTH, KpyroBoporta BEILIECTB u

OMOTEOXMMHUYECKUX IIMKIIOB B Onochepe

YMGHI/IG HpI/IMeHSITB HOJ'IyquHble 3HAHUA JJIA
00BsICHEHUS! OMOJIOTMYECKUX MPOIECCOB U SIBJICHUIA,
e NPUHATHSA ~ IPAKTUYECKUX  pEUIeHuHd B
HOBC@)IHGBHOﬁ JKHN3HU B IIeIsIx o6ecnequI/I$[
0€30MacHOCTH  CBOETO  3JIOPOBBSI M 3JI0POBbBS
OKPYXKAIOIIUX JIFOJICH, COOII0IEHNUST HOPM TPaMOTHOTO
MOBEJCHUSI B OKPYXAWIIEW NPUPOJHOU Cpene;
IMOHUMAaHUeE HEOOXOJMMOCTH HCIIOIL30BaHUS
NOCTHKEHUU COBPEMEHHOM OMoJIOrnu U1

PaLMOHATILHOTO MPUPOAOIIOJIB30BAHUS

YMeHue pemiatb 3JIeMEHTapHblE  OHOJIOTHYECKHE
3aJa4i, COCTaBIISITh CXEMbl IEPEHOCA BELIECTB H

SHEPruM B 3KOocHucTeMax (Leny MUTAHUSA)

VYMeHue BBITIOIHATh Ja00paTOPHBIC M TPAKTHYCCKUE
paboThI, COOMIOIATh MpaBHIIA MPU PadbOTE C YICOHBIM

1 1a00paTOPHBIM 000PYIOBAaHHEM

YMeHue KpUTUYECKU OLEHUBATh U MHTEPIPETUPOBATD
uH(pOpPMALIHIO OMOJIOTMYECKOTO COJIepKaHUS,
BKJIIOYAIONIYIO TICEBJOHAYYHBIE 3HAHUS U3 PA3TIUYHBIX
HUCTOYHUKOB (CMU, HAYYHO-TIOMYJIIPHBIE
MaTepuabl); paccMaTpuBaTh r106anbHbIe
9KOJIOTHYECKHE poOIeMbl COBPEMEHHOCTH,
(dopMHUpOBaTh MO OTHOIIEHHIO K HUM COOCTBEHHYIO

ITO3UIIHIO

10

VYMeHue co3gaBaTh COOCTBEHHBIE IIMCHMEHHBIE U
YCTHBIE  CcOoOOIIeHus, 0000mas  OHOJOTHYECKYIO
UHPOPMAIIHIO U3 HECKOJIBKMX UCTOYHUKOB, TPAMOTHO

HCIIOJIb30BaTh NOHITUNHBIN ammapar OHoI0THH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

Hp0BepﬂeMblﬁaﬂeMeHTconepmaHnﬂ

1

buonorusikakHayka

1.1

buonornss — Hayka o kuBOM mpupone. Ponp Ouonormm B (opMUpOBaHHU

COBPEMEHHOU Hay4yHOU KapTUHBI MUpa. CHCTEMaOHOJIOTUUECKIUXHAYK

1.2

Metopl MO3HAaHUSA KUBOW NpUpPOAbl (HAONIOAEHHE, SKCIEPUMEHT, ONKCAHUE,
U3MEpeHne, KiIaccupUKalys, MOJEINPOBAHUE, CTAaTUCTHYECKass oOpaboTka

JTAHHBIX)

JKuBBIe cuCcTEeMBI M HX opraHusanunsa

2.1

XKusble cuctembl (OMOCHCTEMBI) Kak MHpeaMeT u3ydeHus: Ouosoruu. CBoiicTBa

OMOCHCTEM M UX pazHOOOpasue

2.2

YpoBHU OpraHuzanuu OHMOCHCTEM: MOJEKYISIPHO-TEHETHUYECKUN, KIIETOYHBIMH,

OpraHU3MEHHBIN, MOMYISIIUOHHO-BUIOBON, IKOCUCTEMHBIH, OrochepHbIi

XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUH COCTaB KJIETKM. XHMHUYECKHE DIEMEHTBhI: MaKpOJIEMEHTHI,
MHKpOd3JeMeHThl. Boma u wMuHepanbHple BemiecTBa. DOyHKIMM BOABI |

MHHEPAJIbHBIX BelecTB B KieTke. [TopaepxanneocMoTnaeckorodananca

3.2

benku. CoctaB m cTpoeHHE OCIKOB. AMHUHOKHCIOTBI — MOHOMEPHI OCJIKOB.
He3zamenumMble W 3aMEHUMBIE AMUHOKHUCIOTBHL. AMHWHOKHUCIOTHBIM COCTaB.
YpoBHU CTPYKTYpbl OEIKOBOM MOJIEKYIbI (IEpBUYHAS, BTOPUYHAS, TPETUUHAS U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHE CBoiicTBa OeikoB. buonmoruueckue
(dbyHKIMH OEITKOB.

®epMeHThl — Ouosoruueckue kartanuszatopbl. CTpoeHue (epMeHTa: aKTHBHBIN
LEHTP, cyocTpaTHas CHe(pUIHOCTD. Kodepmentsr. BuramuHsl.

OTJ'II/I‘II/IH(I)CpMeHTOBOTH COPraHu4CCKUXKATAJIN3aTOPOB

3.3

VYrneBoapl: MOHOcaxapuabl (TIOKO3a, prudo3a U Ae30KCUpHU003a), Aucaxapuabl
(caxapo3a, nakTro3a) W MoaMcaxapuibl (Kpaxmall, TJIMKOTEH, IIeJUTI0I03a).
buonoruueckue GpyHKIIUN yTriIeBOIOB.

Jlunuasl:  TpUrMUepuabl,  crepouibl,  ¢dochomunuael.  ['mapoduisHo-
rupooOHble cBoMcTBa. buonornueckue ¢yHkuuu sunuaoB. CpaBHeHHE

YrijieBo0B, OCIIKOB H JIMIIU 0B KaK HCTOYHHUKOB SHEPTHUU

3.4

Hyxneunossie kucnotsl: [IHK u PHK. Hykneotuasl — MOHOMEpPBI HyKJIEHHOBBIX
kucnoT. Crpoenne u ¢ynkuun [IHK. Crpoenne u ¢ynkinuun PHK. ATO:

CTpoeHHE U PyHKLIUU

3.5

]_II/ITOJ'IOPI/IH — HayKa O KJICTKC. Knerounas TCOpHsL. MCTOI[BII/ISYT{CHI/ISIKHGTOK




3.6

Knerka kak nenoctHas xuBasg cucreMa. OOmue MpU3HAKH KIETOK: 3aMKHYTast
HapyxHas mMemOpana, mojekynsl JJHK kak reHermdeckuid ammapaT, cucTema

cuHTEe3a Oerka

3.7

Tunel kKeTok: 3yKapruoTuyeckass U npokapruoruyeckas. OCOOEHHOCTH CTPOECHUS
npokapuoruuecko  knerku. Kiierounas crenka Oaktepuil.  CtpoeHue
JYKapUOTHYECKON KJeTKU. OCHOBHBIC OTJIMYMS PACTUTEIHHOM, >KMBOTHOM H

IpUOHOM KIIETKH

3.8

[loBEepXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAs CTEHKAa, IJIMKOKAIMKC, HX
¢bynkimu. [lnazmatruueckas memOpaHa, e€ cBoiicTBa U (pyHkuuu. [luronnazma u eé
opranoujipl. OHOMEMOpaHHbIE OPraHOWbl KJIETKU: JHJOIIa3MaThyecKas CeTh
(OIIC), ammapar T'onbmku, m3ocombl. [lomyaBTOHOMHBIE OpPraHOUIBI KIIETKH:
MUTOXOHJpUH, MiacTuipl. llpoucxoxkaeHne MHUTOXOHIPUM U TUIACTHI. Buabl
miactua. HememOpaHHble OpraHouibl KJIETKU: PHUOOCOMBI, KJIETOYHBIA LIEHTD,

PECHUYKH, KT'YTHUKH. qDYHKHI/II/IOpFaHOI/I)IOBKIIeTKI/I. Bxirouenns

3.9

Anpo — perynaTopHblii 1eHTp KieTku. CTpoeHue sapa: saepHas 000JI0uKa,

KapuoIiuiasMa, XpoMaTuH, AAPBIIIKO. XpOMOCOMI)I

3.10

TpaHcnopTBEWIECTB B KIETKE

}KI/I3H6I[65[TGJ'IBHO CTBKJICTKH

4.1

OOmeH BemiecTB, WM METa00JM3M. ACCUMUWIIAIUA (TUIACTUYECKH OOMEH) U
JTUCCUMUIISALINAS (PHEPTETHYCCKU OOMEH) — JIB€ CTOPOHBI €IMHOTO TpoIecca
MeTabonm3ma. Tumbsl oOMeHa BemiecTB: aBTOTPO(HBINA U TeTepoTpodHBIA. PoJb

(hepMeHTOB B 0OMEHE BEIIEeCTB U MPEBPAIICHUN SHEPTUH B KIETKE

4.2

dotocunTe3. CBeroBast U TeMHOBas (a3bl hotocuHTe3a. Peakiuu hoTocunTesa.
OddextuBHOCTL PoTOCHMHTE3a. 3HAYeHUE (POTOCHHTE3a IS KU3HHU Ha 3emile.
Bnusiaue ycnmoBuwit cpenbl Ha (OTOCHHTE3 W CHOCOOBI TOBBIMICHHS €rO
IPOJAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCHHTE3UpYyIoIIUe OakTepuu. 3HAaYeHHE XEMOCHHTe3a s

JKA3HM Ha 3emiie

4.3

9HepreTquCKHﬁ OOMeH B KIIETKE. Pacmiennenue BCIICCTB, BBIACIICHHUEC U
AKKYMYJIIMPOBAHUEC SHEPruu B KIICTKEC. OTansl QHCPICTHICCKOIO oOMeHa.
I'mukonus. EpO)KeHI/Ie n €ro BHUIHI. KI/ICJ'IOpO)IHOG OKHCJICHHUEC, WJIN KJICTOYHOC

npixaHue. DPpPeKTHBHOCTh IHEPTETUUECKOT0 0OMEHa

4.4

Peakiiun matpuuHoro cuntesa. ['enernueckas undopmanus u JJHK. Peannzanus
reHeTH4eckoil mHpopmanuu B KieTke. ['eHeTHdeckuit KOJ M €ro cBoiicTBa.
Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnsmus — O6uocunTte3 Oernka.

Koauposanuneamunokucnot. Poaspubocom B 6GuocunTe3edenka

4.5

Hexnerounsle (opmbl ku3HM — BHpYChl. Mcropus otkpeitus BupycoB (/.M.




WBanoBckmii). OcCOOEHHOCTHM CTPOCHUS M JKU3HEACATEIBHOCTH BUPYCOB.
Bakrepuodarn. bone3sHu pacTeHMid, >KMBOTHBIX M YEJIOBEKA, BBI3bIBACMBIC
Bupycamu. Bupyc ummyHonedpunura yenoseka (BUY) — Bo30ynurens CIINa.

[IpodunakTrka pacpocTpaHeHUs] BUPYCHBIX 3200 ICBaHHIA

PasMHOkeHNE 1 MTHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

KieTounslii 1WKI, WM KU3HEHHBIA MK KIeTKU. MHTepdasza u MHUTO3.
[Iponeccrl, mpoTtekatonre B uHTEpdasze. Permmukanus — peakmuss MaTpuaHOTO
cunte3a JIHK. Crpoenune xpomocom. XpomMOcoMHBIH HabOp — KapUOTHIL.
JIMIUIONAHBIE M TalUIOWJHBIM ~ XpOMOCOMHBIE  HAaOOpBL.  XpOMaTHBI.
[lurtonornyeckne OCHOBBI PA3MHOXEHUS W HWHAMBUIAYAJIbHOTO Pa3BUTHS
OpPraHNU3MOB.

Henenune xierku — muto3. Cragum mutoza. [lpouecchl, mpoucxonsdiue Ha

Pa3HBIX CTAAUAX MUTO34A. bromornaeckuicMBICIMUTO3a

5.2

@opMBI pa3MHOXKEHHSI OPraHU3MOB: Oecrosioe U mosioBoe. Buasl Gecrnosioro
pa3MHOXXEHHMs: JeJieHHe HaJBOe, IOYKOBAaHHWE OJIHO- W MHOTOKJIETOYHBIX,
cropoo0Opa3oBaHue, BEreTaTUBHOE pa3MHOXKEHUE.

I/ICKyCCTBeHHOeKJIOHI/IpOBaHI/IeOpFaHI/I3MOB, CrO3HAYCHUCIIACCIICKIINN

5.3

[TonoBoe pazMHOXKEHHE, €T0 OTINYUS OT OECIOJIOrO.
Meiio3. Cramuu Meio3a. IIpomeccel, NMpoUCXOIAIIME HAa CTaausIX Meno3a.
IToBenenue xpomMocoM B Meio3e. KpoccuHrosep. buonmorndeckuicMbICa U

3Ha4YeHUeMelos3a

5.4

I'amerorenes — nmpoiiecc 00pa3zoBaHMs MOJOBBIX KJIETOK y *KUBOTHBIX. [lonoBbIe
JKeJe3bl: CEMEHHUKH U AUYHUKUA. OOpa3oBaHME U Pa3BUTHE MOJOBBIX KIETOK —
ramer (crmepMaTo3oui, SiMIIeKIeTKa) —  CHepMaroreHe3 H  OOreHes.
Oco0eHHOCTUCTPOCHUSAANIIEKIIETOK U criepMaro3ouaoB.  OruiogoTBOpeHue.

[Taprenorenes

5.5

WnnuBuayansHoe  pa3Butue  (OHTOTEHE3).  OMOpHOHAJIbHOE  pa3BUTHE
(amOpuorenes). Itanbl SMOPUOHATLHOTO PAa3BUTHSA Y MO3BOHOUYHBIX KHUBOTHBIX:
npobneHue, ractpynsauus, opraHoreHe3. [loctamOpuonansHoe pa3zButue. Turmbl
MOCTAMOPHUOHAIBHOTO PAa3BUTHS: MpsIMOE, HempsiMoe (IHMYuHOYHOe). BrusiHue
Cpelbl Ha Pa3BUTHE OPraHU3MOB; (DaKTOPbI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
YPOJCTBA.

Pocrt u pa3zsurtue pacteHuil. OHTOreHe3 IIBETKOBOIO PACTEHUs: CTPOCHUE CEMEHH,

CTaluu pa3BUTHA

HacneacTBeHHOCTH U HU3MCHUYUBOCTHOPTAHN3MOB

6.1

HpenMeT 1 3aa4u IrC¢HCTUKH. I/ICTopI/I}I pa3BUTHA IT'CHCTHUKHU. Bknan pOCCHfICKHX

n 3ap}I6e)KHLIX y‘-IéHLIX B  pa3BUTUC T CHCTUKMU. Metoasl T'€HETUKU




(TrubpuAOIOTUYECKHIA, LIUTOTC€HETUYECKUH, MOJIEKYJIIPHO-T€HETUUECKH ).
OcHoBHbIE TeHeTUYECKUE NOHATHS. ['eHeThueckas CHMBOJIMKA, MCIIOIb3yeMas B

CXEeMaxX CKpELIMBAHUI

6.2

3aKOHOMEPHOCTH HAaCJIeIOBaHUsI TMPU3HAKOB, ycTaHOBJIeHHBIE . Menaenem.
MoHOrHOpUIHOE CKpelIuBaHUe. 3aKOH eIUHO00pasus THOPHIOB IIEPBOTO
nokosieHus. [IpaBuiio JOMUHUPOBaHUS. 3aKOH PpACIICIICHUS] TPU3HAKOB.
I'unioresa uncroTel ramet. [10JIHOE U HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuHoe CKpellrBaHue. 3aKOH HE3aBUCHMOTO HACJICOBAHUS MPH3HAKOB.
[{utoreHeTn4ecKkne OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS. AHAIU3UPYIOIIEE
ckpenuBanue. lcnonb3oBaHME — aHAJIM3HUPYIOMIETO  CKPEIIMBAHHUS IS

OTIpe/IeNIEHUs] TeHOTHUIa 0CO0U

6.3

CuernieHHoe HaciefoBaHue npu3HakoB. Pabota T. Moprana no cuenjieHHOMY
HaclenoBaHUIO TreHoB. Hapymenuwe cremieHuss Te€HOB B pe3ysbTare
KPOCCHHIOBepa. XpOMOCOMHAasi Teopus HacJIeACTBEHHOCTH. [eHeTnueckue
KapThl.

I'enernka mosa. XpoMOCOMHOE OINpeNeTeHue Moja. AYTOCOMBI M IOJOBBIE
XpOMOCOMBI. I'omorameTHsbIe u TeTEPOTraMETHLBIC OpTraHU3MBI.

HaCHe,Z[OBaHI/IerI/IBHaKOB, CHCINICHHBIX C ITIOJIOM

6.4

H3menurBocTh. BHABl M3MEHUMBOCTH: HEHACJIEACTBEHHAs M HAcjeJACTBECHHAS.
Ponb cpenpl B HEHACIEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPHUCTHKa
MOJM(DUKAITMOHHOW W3MEHYMBOCTU. BapuanuoHHBIM psAg W BapHAIlHOHHAS
kpuBasi. Hopma peaknum mpusHaka. KoymuecTBeHHBIE M KadyeCTBEHHBIE

IIPU3HAKH U UX HOPMaA pCaKInu. CBOﬁCTBaMO,Z[I/I(i)I/IKaHI/IOHHOI\;II/ISMGH‘II/IBOCTI/I

6.5

HacnencTtBenHas, WIM TIE€HOTHIIMYECKass, HW3MEHYMBOCTh. KoMOHHATHBHAasA
W3MEHYMBOCTh. MeiH03 W TMOJOBOM TpOIeCC — OCHOBAa KOMOWHATHBHOM
W3MEHYMBOCTH. MyTallmoHHass W3MEHYMBOCTh. Kiaccubukamus MyTaruii:
TeHHbIE XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MPUYUHBI MyTaluii. MyTareHHbie
(hakTOphl. 3aKOH TOMOJIOTHYECKUX PSJIOB B HACIICJICTBEHHON n3MeHYrBOoCTH H.1.

BasuioBa

6.6

I'enetnka uyenoBeka. KapuoTtun denoBeka. OCHOBHbIE METOJbl TI'€HETUKU
YeJoBeKa: reHeaNorn4eckui, OJIM3HELIOBBIH, LIUTOT €HETHUUYECKHH,
OMOXMMHUYECKUH, MOJEKyIsIpHO-TeHeTndeckuil. CoOBpeMeHHOe OmpezeeHne
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotpto [I[P-ananuza. HacnencTBeHHble 3a00jieBaHMS YENOBEKA: T'€HHBIE
601€3HM, OOJIE3HU C HACJEACTBEHHON NpPEnpacoioKeHHOCThIO, XPOMOCOMHbBIE
6one3nn. ComaTuyeckue W TeHepaTuBHble MyTaluu. [IpUHIMIBI 310pOBOTO
oOpa3a JKM3HH, JAMArHOCTUKM, MPOQWIAKTUKA U JIEUYCHHS TEHETUYECKHX

0oJIe3HEH. MeauKo-reHeTHUECKOE KOHCYJIbTUPOBAHHUC. 3HaueHHue MEIUITUHCKOM




TCHCTUKU B MPCAOTBPAICHUN U JICUCHUHN I'CHCTUYICCKUX 3a00JIEBaHHI YeII0BEKa

CenexmusiopranuzMoB. OCHOBBIOMOTEXHOJIOTUN

7.1

Cenekuus Kak Hayka W TpoLEcC. 3apoXKJICHUE CEJICKIUU U JOMECTHKALIMSL.
Yuenne H.M. BaBuimoBa o0 TIeHTpaX TNPOUCXOXKJICHUS ¥ MHOT000pa3us
KYJIbTYPHBIX pacTeHui. [[eHTpBINMPONCXOKACHUSITIOMAITHUXKUBOTHBIX. COPpT,

Opo/Ja, IITaMM

7.2

CoBpemeHHbIE METOJIbl CelIeKIUU. MaccoBbIii U HMHIUBUAYAIbHBIH OTOOpPHI B
CEeJIEKIIMM pacTeHUi M KUBOTHbIX. OIlleHKa 3KcTepbepa. bimskopoacTBeHHOE
ckpemuBaHue — HMHOpuIMHr. Yucrtas nuHusA. CKpelMBaHWE YWUCTBIX JIMHUH.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHoe ckpeniyBaHue — ayTOPUAMHT.
Otnanénnas tuOpuamszauuss u e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
MIOJy4EHUE NOJIMIUIOUIOB. JIOCTM)KEHMS CENEeKUMM pPacTeHUM, >KUBOTHBIX H

MHKPOOPTraHU3MOB

7.3

bruorexHoyoruss Kak OTpacib NPOU3BOACTBA. ['€HHAas WHXKEHEpUs. OTambl
co3ganusi pexkomOunHantHoW JIHK wu Tpancrennbix opranusmon. Kietounas
nHxkeHepusa.  Kiierounele  KynapTypbl.  MEKpPOKJIOHAIBbHOE  Pa3MHOXKEHHUE
pacteHuii. KioHMpoBaHHE  BBICOKOIIPOJYKTHUBHBIX  CEIbCKOXO3HCTBEHHBIX
OPraHu3MOB. DKOJIOTHUYECKHUE u ATUYECKUETTPOOIIEMBI. I'MO -

FeHEeTUYECKUMOAU(PUIIMPOBAHHBICOPTaHU3MBI

11 KIJACC

Kon

IIpoBepsieMbliidjIeMeHTCONEPKAHUS

OBOMIOIIMOHHASIONOIOTHUS

1.1

DBOJIIOLMOHHAS TEOpUs U € MECTO B OMOJIOTHH.

CBunerenbctBa  dBoJiOLMU.  [laneoHTONOTHYECKUE:  MOCIENOBATENBHOCTD
NOSIBJICHUS BHJIOB B TMAJICOHTOJOTUYECKOW JIETOMHUCH, MepexojHbie (HOpMBI.
buoreorpaduueckue: cxoactBo u paznuuue ¢ayH U (IOp MaTEPUKOB U
OCTPOBOB. OMOPHUOJIOTMYECKUE: CXOJICTBA U PA3INYKs SMOPUOHOB Pa3HBIX BUJIOB
M03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTUYHEIE,
pYIMMEHTapHBbIE OpraHbl, aTaBU3Mbl. MOJEKYISIpHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHHW3MOB HACTEJICTBEHHOCTH M OCHOBHBIX META0OJMYECKUX IMyTeH y BCex

OpraHnu3MOB

1.2

9BOJ’IIOI_[I/IOHHa$I TCOpHUA . I[apBI/IHa. HpeI[HOCBIJ'IKI/I BO3HUMKHOBCHUA
AapBUHH3MA. Z[BI/I)KYH_II/IC CHJIbI 95BOJJIIOIIMHM BHJOB IIO I[apBI/IHy (I/I36HTO‘{HOC

PAa3MHOXKCHHUC IIPHU OTPAHUYCHHOCTHU PECYPCOB, HeOHpe,Z[eJ'IéHHEUI N3MCHYHUBOCTD,




00opr0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Teopuss sBoouud (CTD) u  OCHOBHbIE €€ TIOJIOKEHUS.

MuxposBontouus. [lonymanus kKak eIMHULA BUAA U 3BOJOLHA

1.4

JBuxymue cunibl ((pakTopbl) SBOJIOLMM BUAOB B mpupoje. MyTanuoHHbBIN
nporecc ¥ KOMOWHATHBHAs M3MEHYHBOCTH. lIOMyISIIMOHHBIC BOJHBI U Jpeid
reHoB. M3omsiiug u murpauusa. EcrecTBeHHBIN 0T00p — Hampasisiomuil hakrop
sBomoLy. POpPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocobneHHOCT,  OpraHU3MOB KakK  pe3yinbTaT dBosouuu. [Ipumepst
MPUCTIOCOOIEHUH Y Oprann3MoB. ApoMop(d03bl U HANOAJANTALIUH.

Bun u Bunoo6paszosanue. Kpurepuu Bujga. OCHOBHbIE (GOpPMBI BUI000PAa30BaHMUS:

reorpagpuyecKkoe, IKOJIOTHIECKOEe

1.5

Makpossomtonusi.  PopMbl  3BOJIIOLMU:  (UIIeTUYECKas,  JIMBEPIreHTHad,

KOHBEpreHTHas, napamienbHas. HeobpaTumocTeIBoIIOIMH

Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 3eMIIe

2.1

HOH&Y‘IHBIG MNpEACTABJICHUA O 3apOXIACHUU JKHU3HH. HaquHe THUIIOTE3bI
BO3HHMKHOBEHHS JKH3HM Ha 3emiie: abuoresHes u IMaHCIICpMU. Xumuueckas
SBOJIIONMS. ODKCIEPUMEHTAIbHOE TMOATBEP)KIECHHE XUMHYECKONW 3BOJIOIUH.
Hauanpabie stambr 6uonornyeckoi spomornuu. ['mnoreza PHK-mupa. Ilepsoie

KJIICTKHU U UX 3BOJIOLMA. (-DOpMI/IPOBaHI/Ie OCHOBHBIX I'PYIIIT )KXMUBBIX OPraHu3MOB

2.2

Pa3zButne xu3Hum Ha 3emuie 1o 3paMm U nepuoaam. Karapxel. Apxeickas u
npotepo3oiickas dpbl. [lameosolickas spa U e€ mnepuoabl: KEeMOPUUCKHIA,
OPJOBUKCKUM, CUIYPUMCKUM, JIEBOHCKHI, KaMEHHOYTOJIbHBIM, MEPMCKUI.
Me3zo3oiickas 3pa U €€ MepHroibl: TPUACOBBIN, OPCKUMA, MEJIIOBOM.

Kaiinosoiickass »92pa u e€ nepuoabl: MaJCOr€HOBBIM,  HEOTCHOBBIH,
AQHTPOTOTEHOBBIA. XapakTepuCTHKa KJIMMaTa U TEOJIOTMYECKUX MPOIIECCOB.
OcHOBHBIE 3Tarbl HBOJIIOLIMN PACTUTEIBHOTO U dKUBOTHOTO MUPa. ApOMOP(O3bI Y
pacTeHUid U >KUBOTHBIX. [losiBIeHuWe, pacuBeT U BBIMHpPAHUE TPYII >KUBBIX

OPraHnu3mMoB

2.3

Cucrema OPraHu4cCKOoro MuHUpa KaK OTpPaXCHHUEC OBOJIOIHHU. OcHOBHBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPIraHN3MOB

2.4

9BOJ’IIOI_[I/I$I YCIOBCKaA. AHTpOHOJIOFI/IH KaK HaykKa. PazButue Hpe,[[CTaBJ'ICHI/Iﬁ 0
IMPOUCXOKACHUN YCIIOBCKA. MeTto b1 HU3Y4YCHUA AaHTPOIIOTCHE3a. CXO,Z[CTBa u
pa3anuunsa 4€JI0BCKa U )KUBOTHBIX. CucreMaTH4ecKoe IOJI0KCHUE YEI0BEKa.

I[BI/I)KYH_[I/IC CHIJIBI ((I)aKTopBI) AHTPOIIOTCHE3Aa. HacnencrBeHHas M3MEHYHUBOCTh U

ecTecTBEeHHbIN 0TO0p. OOIIecTBEHHBIIH0Opa3KU3HH, U3TOTOBJICHUCOPYAUNTPY/IA,




MBIIIJICHUE, PCYb

2.5

OcCHOBHBIE CTaJUM U BETBU HBOJIIOLIMM YEJIOBEKA: ABCTPAJIOMMUTEKH, YenoBek
ymenslid, Yenosek mnpsaMoxonaumui, YenoBexk HeanaepranbCkuil, YenoBek
pazymHblid. Haxonku HMCKONaeMbIX OCTAaHKOB, BPEMs CYILECTBOBaHHUS, 00JIaCTh

pacipocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OPYAUs

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBILINE pachl: €BPOIEOMIHAs (E€Bpa3uiicKas),
HErpo-aBCTPAIOUAHAS (3xBaTOpHANIbHAA), MOHIOJIOUHAs (a3marcko-
amepukaHckasi). YepTbl NpucrocoOIeHHOCTH MPEACTaBUTENEH YETOBEUECKUX pac

K YCIIOBUSIM CyII€CTBOBaHMs. EAMHCTBO yenoBeueckux pac. Kputuka pacuzma

OpranusMsl ¥ OKpyXKaromascpeaa

3.1

OKkonorus Kak Hayka. 3aJauyd M pasliesibl AKOJOTMH. MeToIsl KOIOTMYECKHX
HCCIeIoOBaHUM. DKoJorHyeckoe MHpoBo33peHue. CpeaploOMTaHHSIOPraHu3MOB:

BOJHad, HA3EMHO-BO3AylITHAasA, TIOUYBCHHAA, BHYTPUOPraHU3MCHHAs

3.2

Okonoruyeckre  (akrtopel. Knaccudukamus  skxosornyeckux — (pakTopos:
abuoTuyeckue, OMOTHYECKHE u AHTPOIIOTCHHBIE.

JleiicTBHE3KOIOTnYeCKX(haKTOPOBHAOPTraHU3MbI

3.3

AbGuoTtnueckue (akToOphl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTONMEPHOAN3M.
[Ipucriocobnennss OpraHM3MoOB K  JCHCTBUIO aOMOTHYECKUX  (aKTOPOB.

buosiornueckue puTMbI

3.4

buotnueckne dakTopel. Bumbl OMOTHYECKHMX B3aMMOJCUCTBHI: KOHKYPEHIIHS,
XUIMHUYECTBO, IMApa3UTH3M, MYTYaJIu3M, KOMMEHCAIM3M (HaxXJICeOHUYECTRBO,
KBapTHUPAHTCTBO), aMeHCaJIM3M, HEUTpaIH3M.
3Ha4eHNEeONOTUYECKUXB3aUMOICUCTBUH UISICYIIIECTBOBAHUSIOPTAaHN3MOB B

HpI/IpOI[HBIXCOO6H_ICCTBaX

3.5

OKOJIOTHYECKHE XapPaKTCPUCTUKHU MOIYJIAINH. OCHOBHEBIE I1I0Ka3aTciIin
nomyJisinuu: 4YUCJICHHOCTb, IINIOTHOCTb, POKIAAEMOCTb, CMCEPTHOCTH, IPUPOCT,

MUrpamnus. I[I/IHaMI/IKa‘II/ICJ'IeHHOCTI/IHOHYJIHI_II/II/I u eéperynﬂunﬂ

COO6IJ_ICCTBa H 3KOJIOTHYCCKUCCUCTCMBI

4.1

CoobmiecTBO opraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHJIOBas,
IPOCTpaHCTBEHHAs, Tpoduyeckass (muieBas). Buasl-nomuHaHThl. CBsi3H B

OHOIIEHO3E

4.2

OKOJIOTUYECKHE CHUCTEMBI (BKOCI/ICTCMH). ITomsTne 00 dKocucTeMe WU
6I/IOTCOHCHO3C. q)yHKI_[I/IOHaJ'IBHBIC KOMIIOHCHTBI 3KOCHCTCMbI: INPOAYLCHTHI,

KOHCYMCHTbBI, pCAYLCHTBI. prrOBOpOT BCIICCTB U MOTOK S3HCPIrun B 3KOCUCTCMEC.




Tpoduueckue (nMuIIEeBbIE) YPOBHU OJKOCHUCTEMBI. I[luieBbie Iiemu W CeTH.
OcHOBHBIE TOKa3aTeIM 3KOCHCTEMBbI: OMOMacca, MPOAYKUHUS. DKOJOTUYECKUE
NUpaMHUbl: TMPOAYKIMHM, YHUCIEHHOCTH, OuomMacchl. CBOICTBAa 3KOCUCTEM:

YCTOMYUBOCTD, CAMOPETYIISLMS, pazButue. CyKieccus

4.3

[Ipupoansie sKOCHCTEMBI. DKOCUCTEMBI 03P U PeK. DKOCUCTEMA XBOMHOTO HJIU
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOT€HHBIE 3KOCHUCTEMBI. ATpPO3KOCHUCTEMBI. Ypbo3KkocucTeMBL.
Buonornyeckoe u X0341HCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.
buopazHooOpasue kak ¢akrop ycrolumBocTh dKocucteM. CoxpaHeHue

OMOJIOTUUECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenne B.W. Bepnanckoro o Ouocdepe. ['panuipi, coctaB U CTpyKTypa
ouocdepsl. Kuboe BemecTBO U ero ¢GyHkiuu. OcoOEHHOCTH OMOCdepbl Kak
ro6anpHOM sKOCcUCTeMbl. JlMHamMHueckoe paBHOBeCcHE W OOpaTHas CBs3b B
onocdepe. KpyroBopoThl BemecTB W OHOTCOXMMHUYECKHE ITHKIBI JJIEMEHTOB

(yrnepona, a3oTa). 3oHaIbHOCTEOMOCHEPHI. OCHOBHBICOMOMBICYIITH

4.5

UenoseuectBo B Ouochepe 3emin. AHTpONOTEHHBICE M3MEHEHUs B Omocdepe.
['moGanbHBIE SKOJOTUYECKHUE TPOOITEMBI.
OcHOBa palMOHAILHOTO  YOpPAaBJIEHUS MPUPOIHBIMHU pecypcaMu U HUX

ucrnosb3oBanue. JloCTHKEeHUIONOIOTHH U OXPaHATIPUPOIbI
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