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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTUM TEOPETHUECKYI0 OCHOBY I OIpPEICIICHUS
NOIX0/M0B K (OPMHPOBAHUIO cCOAEpKaHHUs ydeOHoro mpeamera «buonorus» cocTaBWIn:
koHnenryanbHbeie TookeHus PI'OC COO o B3aMMOOOYCIOBICHHOCTH IIEJICH, COACp)KaHUs,
pe3yIbTaTOB 00YUYEHHS ¥ TPEOOBAaHUN K YPOBHIO MTOJATOTOBKH BBITYCKHUKOB, TIOJIOKEHUS 00 0OIIIX
HEeISIX W NPUHLHUIAX, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CpeIHEro oOuiero
obOpa3oBanusi B Poccuiickoii ®Dexepanuu, a Takke TOJOXKEHUS O crenuduke Ouomoruu, e
3HAaYEHUM B T[IO3HAHWU >KUBOM MPHUPOABI U O00ECIEYeHHH CYUIECTBOBAHUS YEJIOBEUYECKOTO
obmiectBa. CornacHO Ha3BaHHBIM TOJOXKEHUSM, OMpPEeSICHbl OCHOBHBIE (PYHKIIUU MPOTPAMMBI 110
OHOJIOTUM U €€ CTPYKTYpa.

[TporpamMma mo Ouosioruu HaéT MpeacTaBlICHUE O IeNsX, 00 o0IIel cTpaTeruu OO0y4YCHHS,
BOCIHUTAHUS U Pa3BUTHsI 00yUaroUMXcs cpeacTBaMu yueOHoro npenmMera «buomorusy», onpenenset
00s13aTeNIbHOE TPEMETHOE COACPIKaHUE, €ro CTPYKTYPY, paclpeiesieHue Mo pasfesiaM U TeMa,
PEKOMEHIyeMYIO TI0CIIEI0BATEIHbHOCTh U3yUEHHS y4eOHOr0o MaTepuaia ¢ yuéToM MEeXIPEAMETHBIX
U BHYTPHUIIPEAMETHBIX  CBSI3CH, JIOTHKHM  0Opa30oBaTEIbHOTO  MPOIECCa,  BO3PACTHBIX
0COOCHHOCTEH 00yYaroIuXcs.

B mnporpamme 1o OHOJIOTMU TakKe YYHUTHIBAIOTCS TPeOOBaHUS K ILIAHUPYSMbBIM
JUYHOCTHBIM, METallpeIMETHBIM W TPEIMETHBIM pe3yjbTaTaM oOOydeHus B (HOPMUPOBAHHUU
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHON NEATEIHHOCTH/YICOHBIX JCHCTBHHA OOYyJaromuXcs II0
OCBOEGHHIO COJIEpP)KaHUs OMOIOTHYECKOr0 00pa3oBaHUsl.

B nporpamme no Ouonorumn (10-11 xmaccel, 06a30BbIi ypOBEHb) pEaIU30BaH IMPHUHIIMII
MPEEeMCTBEHHOCTH B M3y4eHUM Ouoyiorud, Onarogaps dYeMmMy B HEH MpocMaTpuBaeTCs
HAIPaBJICHHOCTh HA Pa3BUTHE 3HAHWUHW, CBSI3aHHBIX C (OPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS,  I[EHHOCTHBIX  OPHUEHTAlMil  JIMYHOCTH,  DKOJIOTMYECKOTO  MBIIUICHHUS,
IPEJCTAaBICHUN O 30POBOM 00pa3e KU3HH U OEPEKHBIM OTHOIICHHUEM K OKPYKAIOMIeH MPUPOTHON
cpene. [loaToMy Hapsny ¢ U3ydeHHEM OOIEOHOIOTHYECKHX TEOPHUH, a TakKe 3HaHUN O CTPOCHUU
JKUBBIX CHCTEM pPA3HOTO0 paHra W CYIIHOCTH OCHOBHBIX IPOTEKAIONIMX B HHUX IPOIECCOB B
nporpaMMe MO OWOJOTMHM YAEJICHO BHUMAHUE WCIIOJNB30BAHUIO TMONYYCHHBIX 3HAHUNA B
MOBCEIHEBHON JKW3HM JUIS pENICHHs] TPHUKIATHBIX 3a7ad, B TOM YHCIE: NPOPUIAKTHKA
HACJIEICTBEHHBIX ~ 3a00lleBaHUN  YeJIOBEKa,  MEAMKO-TeHETHMYECKOTO  KOHCYIbTHUPOBAHUS,
00OCHOBaHMS JKOJOTHYECKH IIeTIECOO0Pa3HOTO TOBEICHHUS B OKpPYKAIOUIeH MPUPOIHON cpere,
aHalM3a BIUSHUSA XO3MMCTBEHHON [EATENbHOCTH 4YEOBEKa Ha COCTOSIHHE TMPHUPOJHBIX U
HUCKYCCTBCHHBIX JKOCHCTEM. YCHUJICHHEC BHHMAHHUS K TPUKIATHON HAIPaBICHHOCTH Y4eOHOTO
npenMera «buonorus» MPOJUKTOBAHO HEOOXOAUMOCTBHIO OOECTEeYeHHS! YCIOBUM Ui pEUIeHHS
OJTHOW M3 aKTyaJbHBIX 3a/1a4 IIKOJIHHOTO OMOJOTHYECKOTO 00pa3oBaHMs, KOTOpas MpeAroiaraet
dbopMupoBaHue y OOYYaIOIIUXCS CHOCOOHOCTH aJanTUPOBAThCA K W3MEHEHHUSM JTUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUA.

buonoruss Ha ypoBHe cpemHero ooOmero oOpa3oBaHHs 3aHMMaeT BaxkHOoe MecTo. OHa
oOecnieunBaeT (opmupoBaHHEe Yy OOy4arOLIUXCsl MPEACTABIEHUN O HAyyHOW KapTUHE MHpa,
pacimupsieT U 00001IaeT 3HaHUS O JKUBOW MPUPOAE, €€ OTIMUYUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3alliil H DBOJIIOIUH, CO3AaéT YCIOBUS JUIS: TO3HAHUS 3aKOHOB JKHBOW MPUPOIHI,
dbopmupoBanus (GYHKIIMOHATHLHOW TPaMOTHOCTH, HABBIKOB 3J0pOBOTO U Oe3omacHoro oOpasa
’KHU3HU, SKOJIOTUIECKOT'O MBIIIJICHHS, [ICHHOCTHOTO OTHOIICHUS K KUBOU ITPHPOJIC U YETIOBEKY.

Bonbiioe 3HaueHrne OMOIOTHS IMEET TaKXKe JIJIsl PEeIISHHS BOCIIUTATEIbHBIX U Pa3BUBAIOIINX
3alay  cpeaHero oO0miero o0pa3oBaHUs, COUMATU3aNUK  oOydJaronuxcs. M3ydenue Ouonoruu
obOecrieunBaeT ycioBus i (OpPMHpPOBAHHS HWHTEIUIEKTYalbHBIX, KOMMYHUKAIIMOHHBIX U
WH(OPMAIMOHHBIX HAaBBIKOB, 3CTETUYECKON KYJIBTYPBI, CIIOCOOCTBYET MHTETPAIIMHA OMOJIOTHIECKUX
3HaHWH C TMPEACTABICHHUSIMH W3 APYTUX y4EOHBIX MPEIMETOB, B YaCTHOCTH, (U3UKH, XUMUU H
reorpadun. HazBaHHble TONOXEHHS O TpeJHa3HauYeHWH YdeOHoro mpenmera «buomorus»
COCTaBUJIM OCHOBY JJIsl OTPEACNICHUs TIOX0J0B K OTOOPY U CTPYKTYPUPOBAHUIO €TO COJIePIKAHUS,
NPEICTaBJICHHOTO B IIPOrpamMMe 10 OMOJIOTHH.

Ot60p conepxanus yueOHoro mpeamera «buonorus» Ha 6a30BOM YpPOBHE OCYIIIECTBIIEH C
MO3HIAN KYJIbTYPOCOOOPA3HOTO TOAXO0JIa, B COOTBETCTBHH C KOTOPHIM OOyYarOMIMECs: TOJIKHBI



OCBOUTH 3HAHUS U YMEHHUS, 3HAUMMBbIE N7 (GOPMUPOBaHUS OOLIEH KYyJIbTYpHI, ONpEAesSIoNe
aJICKBaTHOE TMIOBEJCHHE UYEIOBEKAa B OKpPYXKAIOMIEW NPUPOJHOW cpene, BOCTPEOOBAHHBIE B
MOBCETHEBHON KW3HU MU TMPAKTUUECKOU aesTeabHOoCTH. Oco00e MECTO B ITOH CHUCTEME 3HAHHM
3aHUMAIOT AJIEMEHTHI COJIEPKaHUsI, KOTOPBIE CITy»KAaT OCHOBOU Uit ()OPMUPOBAHUS TIPEICTABICHUN
O COBPEMEHHON ECTECTBEHHO-HAYyYHOW KapTMHE MHpa M IICHHOCTHBIX OPUEHTALMSX JIMYHOCTH,
CIOCOOCTBYIONTUX I'yMaHU3AIUHA OMOJIOTHIECKOT0 00pa3oBaHUsI.

CtpykTypupoBaHHe COJEp>KaHUS yueOHOro wmarepualia B MporpamMme MO OHOJIOTHUU
OCYIIECTBIICHO C y4€TOM MPHOPUTETHOTO 3HAYCHHUS 3HAHUK OO0 OTIMYUTENBHBIX OCOOECHHOCTSX
YKUBOM MPUPOJIBI, O €€ YPOBHEBOM OpraHMU3allK U 3BOJIIOIUU. B COOTBETCTBUU C 3TUM B CTPYKTYpE
yueOHoro npeameTa «broIoTus» BBIICICHBI CICAYIOIINE COAepKATEeIbHbIC IMHUN: «BHOTOTHS KakK
Hayka. MeTonipl HayyHOro mno3HaHus», «Kierka kak Ouosjormueckas cucrema», «OpraHusm Kak
Ounonoruveckasi cuctema», «Crucrema U MHOr0oOpasue OPraHudeCcKOro MUpPay, « IBOIOIUS KUBOI
IPUPOJBD, «IKOCUCTEMBI U MIPUCYIINE UM 3aKOHOMEPHOCTH.

Lenp wm3ydenuss yueOHOrO mnpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIIAJICHHE
00y4JaroIMMUCS 3HAHUSIMH O CTPYKTYpPHO-(PYHKIIMOHAIBHON OpraHU3alliu KUBBIX CUCTEM Pa3HOTO
paHra u mpruoOpeTeHNue YMEHUH UCTIONB30BaTh ATH 3HAHUS JIJIsi TPAMOTHBIX JICHCTBUI B OTHOIIICHUN
00BEKTOB )KMBOW MPUPOJIBI U PELICHUS PA3IUYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTkeHHWE [enu W3ydeHus ydeOHoro mpeamera «buosorus» Ha 0a30BOM YpOBHE
o0ecrieunBaeTcs pelieHrueM CIeIYIOIUX 3a1au:

OCBOCHHUE O0YYAIOIINMHUCS CHCTEMbI 3HAHUH O OMOJIOTHYECKUX TEOPUSX, YUCHUSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIOTE3aX, MPaBHUIIaX, CIyKAIIMX OCHOBOU JUIsl (hOPMUPOBAHUS MPECTaBICHUN
0 €CTECTBCHHO-HAYYHON KapTHHE MUpPA, O METOJIaX HAydHOTO TO3HAHUS, CTPOSHUHU, MHOTOOOpa3HH
U OCOOCHHOCTSIX HUBBIX CHCTEM pPAa3HOTO YPOBHS OpPraHHU3aIlMH, BBIAAIOIIMXCS OTKPBITHSIX U
COBPEMEHHBIX UCCIICJIOBAHHSIX B OMOJIOTHH,

dbopMupoBaHre y OOYYaIOIIMUXCS TMO3HABATEIbHBIX, WHTEUIEKTYaJIbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B Ipoliecce aHaln3a JAaHHBIX O MYTSAX Pa3BUTHS B OMOJOTHMH HAYYHBIX B3TJISIOB,
UeH U MOIX00B K U3YYEHUIO KHUBBIX CHCTEM PA3HOTO YPOBHS OpraHHU3aIiH;

CTaHOBJICHHUE Y 00yJaromuxcst o0men KyabTypbl, QYHKIIMOHAIBHOW IPaMOTHOCTH, pa3BUTHE
YMEHHH OOBACHATH U OLIEHUBATH SIBJICHHS OKPYXKAIOLIEr0 MHpa >KMBOW MPUPOABl HA OCHOBAHHUU
3HAHWH U OTIBITA, MOJIYYCHHBIX TP U3YYCHUH OMOJIOTHH;

dbopMupoBaHre y OOydYAIOIIMXCS YMEHHH WIUTIOCTPUPOBATH 3HAYEHHE OMOJOTHYECKHX
3HAHWA B TMPAKTUYCCKOW JIEATEIHHOCTH 4YEJIOBEKA, PA3BUTHH COBPEMCHHBIX MEIMITHHCKIX
TEXHOJIOTHI U arpoOUOTEXHOIOTU;

BOCIIUTAHHE YOCKICHHOCTH B BO3MOXXHOCTH ITO3HAHUS YEIIOBEKOM JKHBOW TPHUPOIBI,
HEOOXOUMOCTH OEpEeKHOr0 OTHOIICHUS K HEeH, COONMIOIEHUSI ITUYECKUX HOPM MpPH MPOBEICHUU
OMOJIOTUYECKHX UCCIICIOBAHMIA,

OCO3HAaHWE IIEHHOCTU OWOIIOTMYECKUX 3HAHUUM MJI TMOBBIIMICHUS YPOBHS SKOJOTHYECKOU
KYJIBTYPBI, ISl (JOPMUPOBAHUS HAYIHOTO MUPOBO33PCHHS,

MpUMEHEHHE NPUOOPETEHHBIX 3HAHUN W YMEHHH B TOBCEIHEBHOW JKHU3HH IS OLEHKU
MOCIICACTBHI CBOCH JICATEILHOCTH 10 OTHOIICHHWIO K OKpYXKAMIIeH cpeae, COOCTBEHHOMY
3/I0pOBbI0, 00OCHOBAHME U COOMIOACHHE MEp MPOPHUIAKTUKH 32a00I€BaAHHIA.

B cucteme cpennero obmiero obpa3oBanusi «buonorus», usydaemas Ha 6a30BOM YpOBHE,
SBJISIETCST  00SI3aTEIBPHBIM yU4€OHBIM TIPEAMETOM, BXOJSIIUM B COCTaB NPEIMETHOW 00J1acTu
«EcTecTBeHHO-HAYUYHBIE MTPEIMETHI.

Jlnst m3ydeHus: Onosioruu Ha 6a30BOM YpOBHE CpeTHEro O0IIeTo 00pa3oBaHUs OTBOAUTCS 68
gyacoB: B 10 kmacce — 34 daca (1 gac B Hezeno), B 11 kimacce — 34 gaca (1 yac B HeZeno).



COILEPKAHUE OBYYEHUSA

10 KJIACC

Tema 1. Bnosnorus kak Hayka.

buonorus kak Hayka. CBA3b OMOJOTHMU C OOIIECTBEHHBIMHU, TEXHHYECKHUMH U JIPYTUMU
€CTECTBCHHBIMU HayKamu, QUIocOpuei, ITHUKOW, AICTETHUKOW U mpaBoMm. Pons Ouonornm B
dbopMUpPOBaHUN COBPEMEHHOM HayuHOU KapTUHbI Mupa. CuctemMa OMOJIOTHYECKUX HayK.

MeTopl TTO3HAHUS JKUBOW MPUPOBI (HAOIIOACHHUE, YKCIIEPUMEHT, OMUCaHUE, U3MEpPEHHE,
KJ1accU(pUKalus, MOJICIUPOBAHHE, CTATUCTUYECKask 00pabOTKa JaHHBIX).

JdeMoHcTpanum:

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

Tabnuie! u cxeMbl: «MeTo bl TO3HAHUS )KUBOM TIPUPOBD.

JlaboparopHble U NpaKTHYecKue padoThbl:

[Mpaktuueckass pabora Ne 1. «Vcronb30BaHHE pa3IUYHBIX METOJOB TMPU HU3YUCHHUH
OHOJOTHYECKIX 0OBEKTOB.

Tema 2. ’KuBble cucTeMbI U MX OPraHU3AI U,

XKusbie cucrempl (OMOCHUCTEMBI) Kak MpeaMeT wu3ydeHus Ouonoruu. OTaudue KHUBBIX
CHUCTEM OT HEOPTAHUYECKOU MPUPO/IBI.

CpoiicTBa OmocucTeM UM UX pa3HooOpasue. YPOBHH  OpraHu3allud  OHMOCHCTEM:

MOJIEKYJISIPHBIN, KJICTOUHBIH, TKaHEBBIH, OpraHu3MEHHBIH, MOMYJISAUUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumu:

Tabmuubl u cxembl: «OCHOBHBIE TPHU3HAKK JKU3HW», «YPOBHU OpraHM3aIlldd IKUBOU
TIPUPOIBIY.

O6opynoBanue: Mmoaens mMonekyinsl JJHK.

Tema 3. XuMH4YeCKHUil COCTAB M CTPOEHUE KJIETKH.

XVUMHUYECKUHN COCTaB KJIETKU. XUMUYECKUE DJIEMEHThI: MaKpO3JIEMEHThI, MUKPOIJIEMEHTHI.
Bona 1 MuHepanbHbIe BelecTBa.

OyHKIMM BOJBl M MHUHEpaJbHBIX BellecTB B kierke. [loanep)kaHne OCMOTHYECKOIO
OanaHca.

benku. CocraB u crpoeHne 0enkoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. HezameHumbie 1
3aMEHUMbIE AMUHOKHUCIIOThI. AMUHOKHCIOTHBIN COCTaB. YPOBHM CTPYKTYPBl OEIKOBON MOJEKYIIbI
(mepBUYHasl, BTOPUYHAs, TPETUYHAS U YETBEPTUUHAS CTPYKTypa). XUMHUUYECKHE CBONCTBA OEIKOB.
buonornueckne QpyHKIUN OEIKOB.

®epMeHThl — Ouonormyeckue kKatanuzatopbl. CTpoeHue (epMeHTa: aKTHUBHBIA LIEHTD,
cyOcTparHas cneunpuynocts. Kopepmentsl. Butamunsl. OTingus (bepMeHTOB oT
HEOpPraHMYECKUX KaTaJln3aToOpPOB.

VYraeBoasl: MOHOCaxapuisl (TJII0KO3a, pubo3a U Ae30Kcupudo3a), aucaxapuabl (caxaposa,
JAKTO3a) W ToJMcaxapuabl (Kpaxmall, TJHKOTEH, IIeJUTi0NI03a). bruonornueckue QyHKIuu
YIJIEBOJIOB.

Jlununel:  TpurmuMuepuabl,  docpomunuabl,  cTepouabl. 'uapopunbHO-TUAPO(HOOHBIE
cBoiicTBa. buonornueckue QyHkiuu aunuaoB. CpaBHEHHE YITIEBOJIOB, OEJIKOB M JIMIUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunosbie xucnorel: JIHK wu PHK. Hykneornael — MOHOMEpBI HYKJIEHMHOBBIX
kuciot. Ctpoenue u ¢pynkuuu JAHK. Ctpoenue u ¢pyukiuu PHK. Bunet PHK. AT®: crpoenue u
byHKINN.

[uronorus — Hayka o kiuerke. Kilerounas Teopuss — mpumep B3aMMOJEHCTBHS WIEH U
(akTOB B HAYYHOM MMO3HAHUU. METO/Ibl U3YUEHHSI KIICTKH.

Krnerka kak menoctHas »xuBasi cuctema. O0Imue MpU3HAKU KIETOK: 3aMKHYyTas HapyKHas
memOpaHna, mosiekyinbl JIHK kak reneTrnueckuii anmapar, CuCTeMa CUHTEe3a Oelka.

Tunsl  kJIeTok: dykapuoThueckas U IHpokapuoTtuuyeckas. OcCOOEHHOCTH  CTPOEHUs
npokapuoTuyeckoi  kieTtku. Knerounas  ctenka — Oakrepuil. CTpoeHHe  3YKapHOTHUYECKOU
kJeTKd. OCHOBHBIE OTJIMYUS PACTUTENIBHOM, )KUBOTHON U TPUOHOM KIIETKH.



[loBepXHOCTHBIE  CTPYKTYphl ~KJIETOK — KIETOYHAas CTEHKA, [JIMKOKAJIUKC, HX
¢ynkuuu. [Inazmaruyeckas memOpana, e cBoiictBa u  QyHkuuu. lurommasma u  eé
opranouapl. OqHOMEMOpaHHBIE OpraHOUIbl KJIETKU: OIIC, amnmnapar I'onbmxu,
an30coMbl. [loryaBTOHOMHBIE OpraHoMJibl KJIETKH: MUTOXOHIpUHM, IacTusl. [Ipoucxoxnenue
MUTOXOHJIpHUM © miactua. Bunel mmactua. HememOpanHble opraHOuIbpl KIETKH: PUOOCOMBI,
KJIETOYHBIN LEHTP, UEHTPUOJIU, PECHUUKH, )KI'YTUKUA. DYHKIIMY OPraHOUI0B KJIETKU. BriatoueHus.

Snpo — perynaTopHblil neHTp kieTku. CTpoeHue sifpa: siaepHas 000J04YKa, KapuoIluiasma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeHIECTB B KIIETKE.

JdeMoHcTpanum:

[Moptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, k. Yorcon, O.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

[lnarpammsbl: «PacripefieieHue  XMUMHMYECKMX ~ JJIEMEHTOB B HEXKHMBOM  HPUPOIE»,
«PacrnpeniesieHe XUMAYECKUX 3JIEMEHTOB B JKMBOM ITPUPOJIEN.

Tabmuipl u cxewmbl: «llepuoanueckas Tabiuila XUMHUYECKHX 3JEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «bruocunres Genka», «CTpoeHne Molekyiabl Oenka», «CtpoeHue dhepmeHTay,
«Hyxneunossie kucinotsl. JHK», «Crpoenne monexkynsl AT®», «CTpoeHne 3yKapuOTUYECKOU
KieTkn», «CTpoeHue >KUBOTHOM KieTkn», «CTpoeHHE pacTUTEIbHOM KIeTKn», «CTpoeHue
MIPOKAPUOTUYECKON KIIETKN», «CTPOCHHUE s/Ipa KIETKU», «Y TIeBOAb», «JIMnuas».

OO0opyoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyJOBaHUE IS MPOBEICHUs HAOIIOJECHUH,
U3MEpPEHM, AKCIEPUMEHTOB, MHUKPOMpENapaTbl PacTUTEIbHBIX, XUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGoparopHble U NpaKTHYecKue padoThbl:

Jlaboparopuast pabora Ne 1. «l3ydeHne KaTtaauTHYEeCKOH aKTUBHOCTH (epMeHTOB (Ha
pUMepe aMHJIa3bl WK KaTanas3bl)y.

JlaboparopHast pabota Ne 2. «M3yueHne CTPOCHHS KIIETOK paCTEHUH, )KHBOTHBIX M OaKTEpHid
101 MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHUE.

Tema 4. ' KuznegessTeJLHOCTDL KJICTKHU.

OOMeH BelecTB, WM META00IU3M. ACCUMMISIIMS (TIJIACTUYECKUNA OOMEH) U TUCCUMMIIALIUS
(oHepreTHyeckuii OOMEH) — JBE CTOPOHBI E€IMHOTO mporecca MerabonusMa. Ponb 3akoHOB
COXpaHEHHMs BEILLIECTB U SHEPTrUU B IOHUMaHUU MeTadosIn3Ma.

Tunbl oOMeHa BemiecTB: aBTOTPOQHBIH U rerepoTpodHbIil. Ponb ¢gepmeHTOB B 0OMeHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

dorocunTe3. CBeTOBas u TEMHOBast ¢azbl ¢dorocunTesa. Peakmu
dotocuntesa. dpdexktuBHOCTH  (PoTocuMHTE3a. 3HaueHWe  (GOTOCHHTE3a il KU3HM  Ha
3emie. BausiHue ycnoBuii cpeqpl Ha (POTOCHHTE3 UM CHOCOOBI MOBBIIICHUS €r0 MPOJAYKTUBHOCTH Y
KYJIbTYPHBIX PACTEHUM.

XeMOoCUHTe3. XeMOCHUHTE3Upyrole OakTepuu. 3HaUeHHEe XEMOCHHTe3a JJs KU3HM Ha
3emte.

DOHepreTudyeckuii 0OMeH B KieTke. Paciiernienne BenecTs, BbIIEICHNE U aKKyMYJIHPOBaHUE
SHEpPruM B  KIETKE. JTambl  JHepreTudeckoro  obOmena. ['nmukonus. bpoxxenue u  ero
Bubl. Knuciaopoanoe OKHCJIEHHUE, U KJIETOUHOE napixanue. OKUCIUTENbHOE
dbochopunupoBanne. IPPEKTUBHOCTh IHEPTETHIECKOTO OOMEHA.

Peaknium  marpuuyHoro cuHresa. 'eHernueckas wuHpopmamms u JHK. Peanuzanus
reHeTuyeckoil mHpopManuu B KieTke. ['eHeTnyeckuil koA M ero cBoicTBa. TpaHCKpumuus —
matpuunblii cuHte3 PHK. Tpancnsiuusa — OuocunTe3 Oenka. Jramsl TpaHciasiuuu. KonupoBanue
aMUHOKUCIOT. Ponb pubocom B GuocunTese Oernka.

Hexnerounsle  ¢opmbl  XKM3HM —  BUpychl. Mcropust  oTkpbiTHs ~ BHpycoB (/I
. BanoBckwuit). OCOOEHHOCTH CTPOCHUS M KU3HEHHOTO IMKJIa BUPYcoB. bakrepuodaru. bonesnun
pacTeHMi, )KUBOTHBIX U YeJIOBEKA, BBI3bIBacMble BHUpycaMmu. Bupyc mmMmyHoJeduuuTa demoBeka
(BHY) — Bo3oynurtens CIIM/{a. ObpaTHas TpaHCKpHUMLMs, peBepTa3za u unterpasa. [Ipodunakruka
pacrpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUM.



JdemoHcTpaumnu:

Hoptpetsl: H. K. Konsuos, J. U. UBanosckuit, K. A. Tumupszes.

Ta0auie )51 cxeMbl: «Tumsl MMUTAHUSY, «MeTtabom3my, «MuUTOXOHAPHUS»,
«QHepretuueckuii oOMen», «Xioporact», «Potocunred», «Ctpoenue JHK», «Crpoenue u
GbyHKIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «[ eHeTnuecknii kon», «Bupyce», «bakrepuodarny,
«Ctpoenue u xu3HeHHbIl UK Bupyca CIINda, 6aktepuodaray, «Pemmukarms JJHK».

ObopynoBanue: moaenu-ammukanuu «Yasoenue JIHK wu Tpanckpunmms», «buocuHTes
oenka», «CTpoeHue KIeTKn», Mojiens cTpykTypsl JJHK.

Tema S. PazMHoOkeHUe M HHAMBUH/IYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslii 1y, wiM >KU3HEHHBIM WK KieTkn. WHTepdasza m mwmto3. [Ipomeccsl,
npotekaromue B uHTepdasze. Permkamus — peakums Mmatpuunoro cuntesa JIHK. Crpoenue
XpPOMOCOM. XPOMOCOMHBIH Ha0Op — KapuOTUN. JIUTJIOMIHBIA M TaIJIOMJHBIA XPOMOCOMHBIE
Habopbl. Xpomatuabl. LluTomoruyeckre OCHOBBI PAa3MHOXKEHHS W WHAUBUIAYATBHOTO Pa3BUTH
OpPraHU3MOB.

Henenue xietku — muto3. Craguu muto3a. IIponeccsl, mpoucxosmiyie Ha pa3HbIX CTAIUSIX
MuTO3a. brojgoruveckuii cMbIC MUTO3a.

[IporpamMmmupyemast ru0esnb KIETKH — aloITo3.

@DopMbI pa3MHOKEHHSI OPTaHU3MOB: O€CIooe U MoJioBoe. Buabl Gecronoro pa3MHOKEHUS:
JICJIEHNE HaJlBOE€, ITOYKOBAHHWE OJHO- M MHOTOKJIETOYHBIX, CIOpPOOOpa3OBaHUE, BETETaTUBHOE
pa3MHoOkeHue. MICKyccTBEHHOE KIIOHUPOBAaHUE OPTaHU3MOB, €r0 3HAYCHHE IS CEICKIUH.

[TosioBOE pazMHOXKEHUE, €70 OTIIMYUS OT OECIOIOrO.

Meito3. Craguu wmeiosza. Ilpoieccel, mpoucxondiiue Ha cragusax weio3a. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyeckuii CMbICI M 3HAYEHUE MEN03a.

I'amerorenes — mporiecc 00pa3oBaHusl MOJOBBIX KJIETOK y KUBOTHBIX. [10/IOBBIE *Kene3bl:
CeMEHHUKN W sSUYHUKUA. OOpa3oBaHWME M PA3BUTHE TOJNIOBBIX KJIETOK — TaMeT (CHepMaTO30H,
ANIIeKJIeTKa) — cIepMaTtoreHe3 U oBoreHe3. (OcCOOEHHOCTH CTPOCHHS — SMIIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOreHe3). DMOpHUOHANBEHOE pa3BUTHE (IMOpHOTeHe3). DTarbl
AMOPHOHANILHOTO Pa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX: JIPOOJIEHHE, racTpyJsilusi, OPraHOT€HE3.
[TocToMOproHaIbHOE pa3BUTHE. THUNBI MOCTIMOPHOHANBHOTO PA3BUTHUS: MpsIMOE, HEMpSIMOe
(uumHoOYHOE). BnmsiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (HAKTOPBI, CIIOCOOHBIE BBI3BIBATH
BPOX/JIEHHBIE YPOJICTBA.

Poct u pasButue pacteHuil. OHTOreHe3 LIBETKOBOI'O PAacTEHUs: CTPOCHUE CEMEHH, CTaJuH
pa3BUTHSL.

JdemoHcTpaumnu:

Tabauiel U cxembl: «DOpMBI pa3MHOKEHHSI OPTaHU3MOBY», «J[BOWHOE OIMIOIOTBOPEHHUE Y
LIBETKOBBIX pacTeHuil», «BereratuBHOE pa3MHOXKEHHE pacTeHUui», «JleneHue KiIeTku OakTepHii»,
«CTpoeHHe TOJIOBBIX KIETOK», «CTpoeHue XpomMocoMbl», «Kierounwlii mukiy», «Pernmkanus
JHK», «Mwuto3», «Menos», «[Ipsamoe u HenpsMoe pa3BUTHEY, «['aMeTOreHe3 y MIEKONUTAOIINX U
yesoBekay, «OCHOBHBIE CTaIMM OHTOT€HE3a».

OObopynoBaHue: MUKPOCKOI, MHKporpenapaTsl  «CriepMaTo30uasl  MIIEKOMUTAOIIETOY,
«Sliueknerka muekonuraroniero», «Kapuokntnes B KJIETKaX KOpEIIKa JyKay, MarHUTHAas MOJEIb-
anmmukanus «Jlenenne knetkny», moaens JJHK, monens meradasnoit XpoMoCOMBI.

JlabopaTopHble U IPaKTHYeCKHe PadoThI:

JlabopaTtopHas pabdota Ne 3. «HaGmtonenne MuTo3a B KII€TKaX KOHYHMKA KOpEIIKa JIyka Ha
TOTOBBIX MUKPOIMpENapaTax.

JlabopatopHass pabora Ne4. «M3yueHue CTPOCHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HacsieacTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Ipenmer wu 3agaun reHeTUKH. Mctopusi pa3BuTusa TreHEeTUKU. Poib  nutomoruu  u
SMOpHUOJIOTHN B CTAaHOBJICHUM T€HETHKH. BKIIag poCCHiiCKMX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeTopl  TeHeTUKH  (THOPHAOJIOTHYECKUN,  I[UTOTCHETHYECKUH,  MOJICKYJSIPHO-



reHeTuyeckuit). OCHOBHBIE T€HETHUYECKHUE IMOHATHS. |'eHeTHueckas CUMBOJIMKA, HCIOJb3yeMas B
CXeMax CKpeIlUBaHUM.

3aKOHOMEPHOCTH HacJae10BaHUs MIPU3HAKOB, YCTaHOBJICHHBIE
I'. Mennenem. MoHOTMOpH/IHOE — CKpeIIMBaHUE. 3aKOH ~ €AMHOOOpasus  THOpPHIIOB  IEPBOTO
nokonenus. [IpaBuno  1oMuHMpOBaHUsA. 3aKOH  pACIIEIUIEHUsT IPU3HAKOB. ['Mmore3a 4YHMCTOTHI
ramer. [TosiHOE ¥ HENoOJIHOE TOMUHHUPOBAHUE.

Jurubpunnoe CKpelIMBaHue. 3aKOH HE3aBUCUMOTI0 HacJaeA0BaHUs
pU3HAKOB. L{UTOreHeTnueckue  OCHOBBI  AUTMOPUIHOIO  CKpeLIUMBaHUs. AHAJIM3HUPYIOIEe
cKkpemuBanue. Vcrnonp30BaHNe AHAIM3UPYIOLIETO CKPEIIMBAHUS JUIsl ONPEIECICHUs T'€HOTHIIA
0coou.

CueruieHHOe  HacienoBaHue — npu3HakoB. Pabora T. Moprana 10  CICTUICHHOMY
HacJIeJ0OBaHMIO IreHoB. Hapylenue cuenieHus reHoB B pe3yibTaTe KpPOCCUHIOBEpPA.

XpOMOCOMHas TEOPHS HACJIEICTBEHHOCTH. | eHeTHYeCKre KapThl.

I'enernka  nosma. XpOMOCOMHOE  OOpelEeNeHHE  Iojia. AYyTOCOMbI M IIOJIOBBIE
XpoMocoMbl. ['oMOrameTHele U rereporaMeTHble  OpraHu3Mmbl. HacienoBanue  NMpU3HAKOB,
CLEIUIEHHBIX C IOJIOM.

N3menunBOCTh. Bubl ”3MEHUYMBOCTHU: HEHACIEACTBEHHAs U HacleACTBeHHas. Ponb cpelbl B
HEHACJIEACTBEHHON W3MEHYMBOCTH. XapaKTEPUCTHUKA MO1i(PUKAITIOHHOM
M3MEHYMBOCTH. BapuanimoHHbIi psn u BapualMOHHAas kpuBas. Hopma peakiumn
npusHaka. KolinuecTBeHHbIE M KaueCTBEHHbIE IMPU3HAKU M MX HopMma peakuuu. CBoiicTBa
MOIU(PUKAITIOHHOM U3MEHUHUBOCTH.

Hacnencreennas, WIH reHOTUIINYECKas, n3MeHYuBOCThb. KoMOuHaTHBHAs
M3MEHYUBOCTh. Meiio3 u MIOJIOBOM poriecc — OCHOBa KOMOMHATHUBHOMN
M3MEHUYMBOCTU. MyTanmonHas usMeH4uBocTh. Kiaccudukanus Myrauuii: reHHble, XpOMOCOMHBIE,
reHoMHbIe. YacToTa U MPUYMHBI MyTaluil. MyTareHHble (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B
HaclieIcTBeHHOM n3MenurnBocty H. M. BaBuiosa.

BuesaepHast HacIeICTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enernka uenoBeka. Kapuotun uyenoBexka. OCHOBHbIE METO/bl T'€HETUKH 4YeJIOBEKa:
reHeaNoTnYecKuii,  ONM3HEIOBBIN,  LUTOTCHETUYECKHH,  OHOXHUMHYECKUU,  MOJEKYISIpPHO-
reHeTnyeckuil. COBpeMEHHOE  OINpejeNieHue TEeHOTHNA: IOJHOTEHOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIMpOBaHUe, B ToM uuciae ¢ nomombio [I[P-ananuza. HacnencrBennsie 3a0oeBaHMS
yeJioBeKa: FeHHbIe 00J1e3HU, O0JIE3HH C HACJIEICTBEHHON MPEnpacnoiokeHHOCThI0, XPOMOCOMHbBIE
6one3nu. Comatuueckue M TeHepaTUBHbIE MyTanuu. CTBOJIOBBIE KIETKU. [[pUHIMIIBI 3710pOBOTO
o0Opa3a >KM3HHM, IUArHOCTHKH, NPOQWIAKTUKHM M JICUEHUs TeHETHYecKux Oone3Hei. Meauko-
TEHETHUUYECKOE KOHCYJIbTUPOBAHME. 3HAUYEHUE MEAMIMHCKOW TE€HETUKH B IPEAOTBPAILEHUU H
JICYUEHUHU TeHETHYEeCKUX 3a00JIeBaHUI YETIOBEKa.

JdemMoncTpanum:

Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. UerBepukos, H. B. Tumodees-
PecoBckuii, H. 1. BaBunos.

Tabnuibl 1 cxembl: «MOHOTMOPUHOE CKpEIIMBAaHUE M €ro LMTOreHEeTHYecKas: OCHOBay,
«3aKOH paclIeIIEHHUs U ero [UTOreHeTHYecKasi OCHOBa», «3aKOH YMCTOThI TaMeT, «/lurubpuanoe
ckpemuBanue», «lluTomornueckue OCHOBBI ~ AMTMOPUIHOTO  CKpelIUMBaHUs»,  «Meilo3y,
«B3anMozelicTBHE allJIeNIbHBIX TEHOBY, «I €HeTUUECKne KapThl pACTEHH, )KUBOTHBIX U YEIIOBEKAY,
«'eneruka mnona», «3aKOHOMEPHOCTH HAcleAOBaHUs, CIEIUIEHHOro ¢ mojiom», «Kapuotumsl
4yeJIoBEeKa U JKUBOTHBIX», «Buael u3MeHUnMBOCTH», «Moau(puUKalMOHHAS HW3MEHYHBOCTHY,
«HacnenoBanue pesyc-pakropa», «I'eHeTuka rpymnmn KpoBuy», «MyTalluoOHHas U3MEHYUBOCTD.

Ob6opynoBanue: Mmoaenu-anmnkanun — «MoHorubpuaHoe ckpemuBanue», «HemnonHoe
JOMHUHHUpOBaHHE», «Jlurnbpuanoe ckpeunBanuey, «llepekpéct XpomMocom», MHUKPOCKON U
MUKponpenapat «/Ipozodpuia» (Hopma, myTtanuu (OpMbl KpbUIEB M OKpPAcKu Tena), repOapuii
«I"opox moceBHOW».

JlabopaTopHble U IPaKTHYeCKHe PadoThI:

JlabopaTopHas pab6ota Ne 5. «/3ydyeHue pe3ynbTaTOB MOHOTHOPHUIHOTO W TUTHOPUIHOTO
CKpEeLIMBaHUA y Ap030(UIIbl Ha TOTOBBIX MHKpOIpenapaTax.




JlabopaTtopHas padota Ne 6. «M3yueHne mMoau(pUKAIMOHHONW M3MEHYMBOCTH, MOCTPOCHHUE
BApPUALIMOHHOTIO Psa U BAPUALIMOHHON KPUBOI».

JlabopaTopnas pabora Ne7. «AHaimm3 wMyTanmid |y Apo30HIBI  HAa  TOTOBBIX
MHUKpOIpernaparax.

[IpakTuueckas padora Ne 2. «CocraBiieHue 1 aHaJIN3 POJOCIOBHBIX YEIIOBEKa.

Tema 7. Cesexkuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuusi Kak Hayka W Ipolecc. 3apoKJIE€HUE CEIeKUUMU M AoMecTukauus. Yuenue H.
. BaBuioBa 0 1EHTpax MPOUCXOXKACHUS U MHOrooOpasus KyJIbTYpPHBIX pacTeHuil. LleHTpsl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOpPOJIa, ILITAMM.

CoBpeMeHHbIE METOJIbl CeNEKIMH. MacCcoBbIi M UHAMBUAYAIbHBI OTOOpPHI B CENEKLIUU
pacteHMd M KMBOTHBIX. OlleHKa  3KcTepbepa. bIM3KOpPOACTBEHHOE  CKpEeIMBaHHE  —
uHOpuuHr. Ynctas  aunus. CKpeliuBaHue  YUCTBHIX — JHUHUN. ['erepo3uc, wumum  rubpuaHas
cuna. HepoactBennoe  ckpemmBanue —  ayrOpuausr. Otnanéunas rubpuansanuss u - e
ycnexu. ICKyCCTBEHHBII MyTareHe3 M IOJIy4eHHE IOJIMIUIOUAOB. JIOCTHKEHUSI  CENeKIUU
pacTeHUi, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorust Kkak oOTpacip INPOU3BOACTBA. '€HHas MH)KEHepHs. OTalbl  CO3AAHMS
pexomOunantHoit JIHK wu TpaHcreHHsix opranu3zMoB. Kierounas wuHxeHepus. Kierounsle
KYJIbTypbl. MUKpPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuid. KinoHupoBaHue BBICOKONPOIYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX ~ OPraHM3MOB. DKOJOTUYECKHME M 3THyeckue npodiemel. [MO  —
FeHETUYECKU MOIU(DULIIMPOBAHHBIE OPTaHU3MBI.

JlemoHCTpanuu:

Hoptpetsl: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabmuuer u cxembl: Kapta «LIeHTpBI TPOUCXOKACHUS W MHOTO00pasusi KyJIbTYpHBIX
pacteHuii», «llopompl nOMamHMX XKUBOTHBIX», «COpTa KyJbTYpHBIX pacTeHui», «OTaanéHHas
rubpuam3anus», «Paborer akamemuka M. @. UWeanoBay, «[lomummonaus», «OOBEKTHI
ouorexHonorun», «Kierounele KylnbTypbl M KJIOHHpoBaHHE», «KOHCTpyupoBaHuE U MEPEHOC
TEHOB, XpPOMOCOM.

O6opynoBaHKe: MYJISDKHA TUIOZOB M KOPHEIUIOJNOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pacrenuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».

JlabopaTopHble H IPaKTHYeCKHE PadoThI:

Okckypcust «OCHOBHBIE METOJbI W JIOCTH)KEHUS CEJIEKIIMM PAacTeHWH W JKUBOTHBIX (Ha
CEJIEKIMOHHYIO CTaHIUIO, IUIEMEHHYI (epMy, COPTOUCHBITATENbHbIM Y4acTOK, B TEIUIMYHOE
X035ICTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. DBoJrouMOHHAsA OUOJIOTHS.

[IpennocslIkyu BOSHUKHOBEHHUS SBOIIOLMOHHON TEOPUH. DBOJIIOLIMOHHAS TEOPUS U €€ MECTO
B Onosoruu. BivsHue 3BOIIOLMOHHON TEOPUH HA Pa3BUTUE OMOJIOTUU U APYTUX HayK.

CupzerenscTBa 3BomonuK. [laneoHTonornuecKkne: nNocaea0BaTeIbHOCTD MOSBICHNS BUI0B
B MAJEOHTOJOTUYECKON JIETONMUCH, NepexonHble (opmbl. buoreorpaduueckue: cXOACTBO U
paznuune ¢ayH 1 Gpaop MaTepuKOB U OCTPOBOB.

DOMOpHOIOTHYECKHEe: CXOJICTBA M Pa3inyusi SMOPHUOHOB pa3HbIX BHUAOB ITO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, AaHAJIOIMYHBIE, PYJMMEHTapHbIE  OpPraHbl,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO MEXaHM3MOB HACJIECTBEHHOCTH U OCHOBHBIX
METa0O0IMUECKUX MyTeH y BCEX OpraHU3MOB.

OpomoonnonHass teopust Y. [lapBuna. IIpennoceulku BO3HUKHOBEHMS JIapBHHHM3MA.
JIBIOKyIIIME CUITBI HBOJIIOLUH BUI0B 10 JlapBUHY (M30BITOYHOE pa3MHOKEHHE ITPH OIPaHUYEHHOCTH
pecypcoB, HeolpeaeaEHHas H3MEHYUBOCTh, 00pb0a 3a CyIIECTBOBAHHE, ECTECTBEHHBIN 0TOOD).

Cunterndeckas Teopus sBomtorun (CTI) 1 e€ 0OCHOBHBIE TIOJOKEHHUS.

Mukposomntonus. [Tonynanms Kkak eIMHALA BUAA U SBOJIOLNH.

JIBwxyue cuibl ((pakTopbl) 3BOMIONMKM BHUJIOB B Npupoae. MyTalMOHHBIM Mpolecc U
KOMOHMHATHUBHAS U3MEHUUBOCTb. [lomysIIIOHHbIE BOIHBI U Ipeiid renoB. M3omsauus 1 Murpamus.



EcrecTBeHHbIii 0TOOp — HampaBisromuii (aktop sBoonur. DOpMbI  €CTECTBEHHOTO
otbopa.

[Tpucrnoco0aeHHOCTh OPTaHU3MOB KaK PEe3yJIbTaT ABOMIONUU. [IpuMephl nmpucnocoOaeHui y
OpraHu3MoB. ApoMOpP(O3bI U UAU0TANITAIUH.

Bun u BupooOpazoBanume. Kpurepuu Buga. OcHoOBHble (opmbl BHI000pa30BaHUsA:
reorpagpuuecKkoe, IKOJIOrHUECKOE.

MaxkposBomtorusi. Popmbl  3BOJIOLUU:  (QHUIIETHYECKAs, AUBEPreHTHas, KOHBEPreHTHas,
napaiensHas. HeoGpatumMocTs 3BoONNH.

[Ipoucxoxaenue oT HEeCHeIHaIN3UPOBAHHBIX MIPEIKOB. [Iporpeccupytomas
crenuajan3anus. AI[aHTI/IBHaSI paguanus.
JdemoHcTpaumu:

Hoptpetsr: K. Jlunne#t, XK. b. Jlamapkx, Y. Hapsun, B. O. Kosanesckuii, K. M. bap,
9. I'ekkenb, . Mrosiep, A. H. CeBepiios.

TaOnuie! u cxembl: «Pa3BUTHE OPraHUUECKOTO MUPA HA 3eMIIe», «3apOJIbIIIN T03BOHOYHBIX
KHUBOTHBIX», «Apxeonrtepukc», «DopMbl 00pbOBI 3a cyliecTBoBaHUE», «EcTecTBeHHBIN 0TOOPY,
«MHoroo0pa3ue CcoOpToB pacTeHuit», «MHoroobpasue mOpoOA KHUBOTHBIX», «llomymsaaumy,
«MyTanMoHHas M3MEHYMBOCTBY, «Apomopdosbl», «nnoamanranumny, «OOmas aereHeparus»,
«/IBmwxymue cuibl sBoIonuNy, «Kapra-cxema mapmpyra myremectsus Y. Jlapsunay, «boprbda 3a
cyuiectBoBaHuey», «lIpucrnocobieHHOCTh OpraHu3mMoBy, «l'eorpaduueckoe BHI000pa30BaHUE»,
«OKO0JIOTHYECKOE BU1000pa30BaHUE.

O06opyioBaHME: KOJIJIEKIMSI HACEKOMBIX C Pa3JIMYHBIMU THUIIAMU OKPAaCKH, HAOOp IUIOJOB U
ceMsiH, Koyekuus «lIpuMepsl 3alllUTHBIX HPUCIIOCOOJIEHUN Y >KMBOTHBIX», MoAelb «OCHOBHbIE
HalpaBJIEHUs 3BOTIOLUNY, 00bEMHAs MOzeNb «CTpOeHHEe FOJI0BHOTO MO3Ia TO3BOHOUHBIX.

buoreorpaguueckas kapra wmwupa, KosuleKuus «®DopMbl COXPAaHHOCTU MCKOIAEMBbIX
JKUBOTHBIX M pacTeHui», Mozaenp ammmkanus «llepexkpéct Xpomocom», BilaKHBIE Iperaparbl
«Pa3Butne Hacekomoroy, «Pa3BuTHe JATymIKN», MUKponpenapat «Jpo3oduna» (Hopma, Myranuu
(OpMBI KPBUTHEB U OKPACKHU Tea).

JlaGopaTopHble M IPaKTHYeCKUEe padoThI:

JIaGoparopnas pabota Ne 1. «CpaBHeHue BUJIOB 110 MOP(}HOIOrHIECKOMY KPUTEPHION.

JlabopatopHas pabora Ne?2. «OnucaHue TmNPUCTIOCOOIEHHOCTH OpraHu3dMa u €8
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE H pa3BUTHE KM3HU HA 3emJie.

JloHay4yHble NPEACTABIECHUS O 3apOKJICHHMM XU3HHM. HaydHble runore3sl BOZHUKHOBEHUS
XKHU3HM Ha 3emye: aOuoreHe3 M MaHcHepMus. XHUMHYecKas 3BOJOLUSA. AOUOTEHHBIN CHHTE3
OpraHMYECKUX BEIIECTB M3 HEOPraHMYECKHX. DKCIIEPUMEHTAIBbHOE MOATBEPKICHNE XMMHUYECKON
sBostonK. HavanbHble 3Tanel Ouonoruueckoi spomtonuu. ['unoresa PHK-mupa. dopmuposanue
MEMOpAHHBIX CTPYKTYp M BO3HHKHOBEHHME IPOTOKJIETKH. [lepBhle KIETKM M HMX D3BOJIOLUS.
DopMHUPOBAHKUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3nu Ha 3emuie mo pam u nepuogam. Karapxei. Apxeiickas u mpoTepo3oiickas
spsl. [laneo3zoiickas 3pa u e€ nmepuojipl: KeMOPUICKUNA, OPAOBUKCKUN, CHITYPUICKHM, I€BOHCKUH,
KaAMEHHOYTOJIbHBIH, IEPMCKHUI.

Me3so30iicKkas opa U €€ epruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

Kaiino3zoiickast 3pa 1 €€ nepro/ibl: MajleOreHOBbIM, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKa KJIMMara W Te0JIOMYecKHX mpoueccoB. OCHOBHBIE ATalbl IBOJIIOLMH
PacTUTEIBHOTO U KUBOTHOTO MHUpa. ApoMoph o3kl Y pacTeHul 1 )KUBOTHBIX. [losiBieHMe, pacuBeT u
BBIMMPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHM4eCKOro MUpa Kak OTPAKEHHE HBOJIOLUU. OCHOBHBIE CHUCTEMAaTHYECKHE
TPYIIIBI OPraHU3MOB.

OBOJIIOLIMSL ~ 4YENOBEKAa. AHTPONOJIOTHST ~ Kak  Hayka. PasButme  mpeacraBieHMil O
IIPOUCXOXKICHNUN YesloBeKa. MeToabl n3ydeHus: anTponoreHesa. CxoJICTBa M pa3iandMs YEJIOBEKA U
KUBOTHBIX. CHCTEMaTHUECKOE TIOJI0KEHUE YeIOBeKa.



JBwxkymue cuiabl  (pakTopel) aHTpomoreHesa. HacnmencTBeHHas  HM3MEHYMBOCTH U
€CTeCTBeHHBIH 0TOOpP. OOIIEeCTBEHHBI 00pa3 KU3HU, W3TOTOBICHHE OPYIUN TPyJa, MBIIUICHHE,
peusb.

OcCHOBHBIE CTaJIUM U BETBH 3BOJIOLMHM YEJIOBEKA: aBCTPAJIONHUTEKH, YEIOBEK yMeEIbIH,
UYenosek npsamoxosaiuid, YenoBek HeaHiepTaibCckui, YenoBek pazyMubiii. Haxonku uckonaeMbix
OCTaTKOB, BpeMs CYIIECTBOBaHHs, 00JacTh pacnpocTpaHeHus, oObEM TOJOBHOTO MoO3ra, o0pas
KU3HU, OPYIUSL.

UYenoseueckne pacbl. OCHOBHBIE OOJBIIME pachl: €BponeouaHas (eBpa3uiickasi), HErpo-
aBCTpaJIOU]IHAA (3xBaTOpHANbHAS), MOHTOJIOMTHAs (asmaTcko-amepukaHckas). UepTsl
MPHUCIIOCOOJICHHOCTH TPEICTAaBUTENICH YEIOBEYECKUX pac K YCIOBUSM CYIIECTBOBaHMs. ETUHCTBO
yenoBeueckux pac. Kpurtuka pacusma.

JdeMoHcTpanum:

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

Tabmuubl 1 cxembl: «Bo3nukHoBeHne CoJIHEUHOUM cuCTeMbl», «Pa3BUTHE OPraHMYECKOro
mupay», «PactutenbHas kietka», <«OKuBoTHas kierka», «lIpokapuornueckas — KIeTKay,
«CoBpeMeHHas cHUCTeMa OpraHU4eckoro mupay», «CpaBHEHHE aHATOMHYECKHX YEpPT CTPOCHUS
YeloBeKa U 4YelOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MeCTa IMajJeOHTOJIOTMYECKUX HaXOJI0K
MPEJKOB COBPEMEHHOIO 4YeloBeKay», «llpeBHeimme Joan», «pesaue moau», <«llepsbie
COBPEMEHHBIE JII0IN», «Hell0BeuecKHre pachl».

ObopynoBanue: myiisbku — «lIpoucxoxxkaenne  demoBeka»  (OIOCTBI  aBCTPAJIONMTEKA,
MUTEKAaHTPONa, HeaHAepTalblla, KPOMAHBOHIIA), CJIENKH WM H300paKeHHs KaMEHHBIX OpYyIuil
NEepBOOBITHOTO 4YelloBeKa (KaMHHU-UYOIIIEPhl, pyOmia, ckpebia), reoXpoHOIOTHYecKas Tabiuia,
KoJuieKIus «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTEHHI.

JlaGopaTopHble U IPaKTHYeCKUEe padoThI:

[Ipaktuueckas pabora Ne 1. «M3yueHue HCKOMAEMBIX OCTATKOB PAaCTEHUN M KUBOTHBHIX B
KOJUICKITUSX Y.

DKCKypcusi «IBOJIOIUS OPraHUYECKOro MHUpa Ha 3emie» (B €CTEeCTBEHHO-HAYUYHBIM WU
KpaeBeIUECKUI My3eil).

Tema 3. Opranu3mbl U OKpPYKAKIIAS cCpeaa.

OKkojorusi Kak Hayka. 3ajaud M pa3fesibl  dKOoJOrMH. MeToJapl  3KOJIOTHYECKUX
MCCIE0BAHUI. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpensr oOUTaHHMSI ~ OPraHU3MOB: BOJHAS, Ha3eMHO-BO3/TyIIIHAS, MOYBEHHA,
BHYTPHUOPraHU3MEHHAsI.

Oxonornueckue ¢dakrtopel. Kiaccudukarus sKOIOTHYECKUX (HAKTOPOB: aOMOTHYECKHE,
OMOTHYECKUE U aHTPOIOreHHbIe. J[elicTBHEe IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGunotnueckue  (akTopbl:  CBET, TeMIeparypa, BIAKHOCTb.  DOTONEpuoan3M.
[TpucniocoOneHust OpraHu3MoB K AeHCTBHIO a0MOTHUYECKUX (PakTOpoB. bronornueckre puTMbl.

buotnueckne  dakrtopel. Buasl  OMOTHYECKHMX  B3aMMOJCHCTBUN:  KOHKYpPEHIIHS,
XUIIHUYECTBO, cuMOno3 u ero dopmbl. [lapazutusm, koomeparusi, MyTyalau3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaxJICOHMYECTBO). AMEHCalIM3M, HelTpanusMm. 3HadeHHe OUOTHYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTepUCTUKH monyasiud. OCHOBHBIE TIOKA3aTeNM  TOMYJISAIHH:
YUCJIIEHHOCTh, IUIOTHOCTh, POXIA€MOCTb, CMEpPTHOCTb, MPUPOCT, Murpamus. JuHamuka
YUCIICHHOCTH TOMYJISAINH U €€ PETYIISIH.

JdemMoHcTpanum:

Hoptpetsr: A. I'ymbonsar, K. @. Pynse, 3. ['exkensb.

Tabnuier u cxemsl: kKapta «[Ipupogusie 30HbI 3emun», «Cpeapl 0OUTaHUS OPTAaHH3MOBY,
«Dotonepuoguzmy», «llomynsauun», «3aKOHOMEPHOCTH POCTAa  UYUCICHHOCTH  MOMYJISIUU
uHpy30pun-Tyhenbkny», «llumesbie memm».

JlabopaTropHble U NpaKkTUYecKue padoTbi:

JlaboparopHasi pabota Ne 3. «Mopdonorunueckrne 0COOEHHOCTH PACTEHHM M3 Pa3HBIX MECT
oouTaHUS Y.

JIaboparopHast pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEyCay.

[Tpaktrueckas padota Ne 2. «IToacu€T MIOTHOCTH MOMYJISAINA pa3HBIX BUOB PACTCHUI.




Tema 4. Coo01iecTBa M DK0JIOrHYeCKHe CHCTEMBI.

CoobmectBo  opranuzmMoB  —  Ouwoneno3.  CTpykTypsl ~ OWOIICHO3a:  BUOBas,
MPOCTPAaHCTBEHHAs, Tpopuueckas (mumienasi). Bunbl-nomunantel. CBs3u B OHOLIEHO3E.

Dkojoruveckre cucrembl (dkocucteMbl). [loHsiTHE 00 53KOcHcTeMe W OMOTEOICHO3E.
OYHKIMOHATIbHBIE ~ KOMIIOHEHTBI ~ SKOCHUCTEMBI:  IMPOJYLEHTbI, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopor BemectB W TOTOK JHEPrUU B 3Kocucteme. Tpoduyeckue (NUILEBBIE) YPOBHU
skocuctembl. [lumnessie nenu u cetu. OCHOBHBIE MMOKA3aTeNU SKOCUCTEMbI: Oromacca, MpoayKLHs.
OKOJIOTUYECKUE NHUPaMUJbl: TMPOAYKLMH, YHMCIEHHOCTH, OuomMaccel. CBOMCTBAa 3KOCHUCTEM:
YCTOMYHMBOCTD, CAMOPETyJIsiiusi, pazsutue. CyKieccus.

[Ipuponnble 3KocHCTEMBL. OJKOCHCTEMBI 03€p M peK. OKOcHCTeMa XBOWHOIO WIH
HIMPOKOJIMCTBEHHOTO JIEca.

AHTpPOTIOTEHHBIE JKOCHCTEMBI. ATPOIKOCHCTEMBL. Y pOo3KkocucTeMbl. buonornyeckoe u
X03SUCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasznoobpasue kak (GakTop ycToumBOCTH 3KocucTeM. CoxpaHeHHE OMOIOTHYECKOTro
pa3HooOpasus Ha 3emiie.

VYuenue B. U. Bepraanckoro o 6uocdepe. I'panutipl, cocraB u ctpykrypa ouochepst. JKuboe
BenlecTBo U ero ¢pyHkiuu. OcodeHHocTH Onocdepsl Kak ri1odaabHOM 3KocucTeMbl. [JluHamudeckoe
paBHOBecHe U oOpaTHast CBsI3b B Orocgepe.

KpyroBopotsl BemiecTB W OHOT€OXMMUYECKHE LHUKIBI 3JIEMEHTOB (YIJiepoja, a3oTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Onochepe 3emin. AHTPONIOreHHbIe U3MeHeHus B Onochepe. [ nobanbHbie
9KOJIOTMYECKUE TPOOIIEMBI.

CocymiecTBoBaHue NpUPOIBI U yenoBedyecTBa. CoxpaHeHne OMOpa3sHOOOpa3us Kak OCHOBA
ycroitunBocté Omocdepbl. OCHOBa PallMOHAIBHOTO YIPABICHUS MPUPOAHBIMH PECypcaMHd M HX
UCHoNib30Banue. JJocTukeHus: OMONIOruK U OXpaHa MPUPO/IBIL.

JdemoHcTpaumnu:

Hoptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmuiel u cxemsl: «Ilumessle nenuy», «buoneHos3: cocraB u cTpykrypa», «llpupoaHsie
coobmiectBa», «llenn mnuTaHus», «IKomoruyeckas mnupamuiaay, «buocdepa u yemoBek»,
«9KocucTeMa MUPOKOIUCTBEHHOTO Jieca», «IKOCUCTEMa XBOMHOIO Jiecay, «bruoreHo3 Bomoémay,
«ArpoueHo3», «[IpuMepHble aHTPOIIOTEHHBIE BO3ACUCTBYSI HAa IPUPOAY», «BakHeHIIne NICTOYHUKU
3arpsi3HEHUs] BO3JyXa M TPYHTOBBIX Boa», «[louBa — BakHelmas cocraBistonias Ouocgepb»,
«PaxTopsl nerpananuu nousy, «Ilapuukosslii 3pdex», «PakTopsl paAMOaKTUBHOIO 3arpsi3HEHUS
ouocheps», «OOmas crTpykrypa Ouocheps», «Pacrnpoctpanenune xu3Hu B Ouocdepe»,
«O30HOBBIN 3KkpaH Ouocheps», «Kpyrosopor yriepona B Ouochepe», «KpyroBopor azora B
IPUPOJIEN.

OO6opyioBaHue: MoJeNb-aniInKaus «TunuuHsle OMoLeHo3bl», repbapuil «PacTutenbHble
coobmiecTBa», Kosulekuu «buorneHos3y», «BpenuTenu BaKHEHIIMX CEIbCKOXO35SHCTBEHHBIX
KyJIbTyp», TepOapuM M KOJUIEKLMH pPACTEHUH M JKUBOTHBIX, TNPHHAUICKALIME K Pa3HBIM
HKOJIOTUYECKUM Tpymmam ojaHoro Buaa, KpacHas kaura Poccuiickoit ®enepannu, n300pakeHUs
OXpaHsIEMBbIX BUJIOB PACTEHUI U KUBOTHBIX.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MN HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBiuBalOTCs TpeOOBaHMS K pe3yJabTaTaM OCBOEHUS
00y4aromyMuUCs MPOrpaMM CPEJHEro OOIIero oOpa3oBaHMs: JUYHOCTHBIM, METANPEIMETHBIM U
MPpEAMCTHBIM.



JIMYHOCTHBIE PE3YJIBTATbBI

B crpykType JMYHOCTHBIX peE3yJIbTaTOB OCBOEHHUS mpeameTra «buosorus» BbIIEIEHBI
CJIETYIOIIHE COCTABIISIONINE: OCO3HAHNE O0YUYAIOITUMUCS POCCHICKON TPaTaHCKON UACHTUIHOCTH
— F'OTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEILHOCTH M CAaMOOIPEICICHUI0, HAIMYNE MOTHBAIIMH K
00y4YeHHIO OMOJIOTHH, IIeJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUH JTUYHOCTH HA OCHOBE
KITFOUYEBBIX I[IEHHOCTEH W UCTOPUYECKUX TPAJAULIUN Pa3BUTHS OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh
U CIIOCOOHOCTh OOYYaIOLIMXCS PYKOBOACTBOBATbCS B CBOCH JEATENBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU yCTaHOBKAMHU, MPHUCYIIUMU CHUCTEME OHOJIOTUYECKOTO OO0pa30BaHUs, HAIMYUE
HKOJIOTHYECKOTO MTPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTH IIETTH U CTPOUTH KU3HEHHBIC TIAHBI.

JIndHOCTHBIE pE3yabTaThl OCBOCHHS MpenMera «buONIOTHsS» JOCTUTAIOTCS B €IMHCTBE
y’-Ie6H0ﬁ M BOCIHUTATEILHOMU ACATCIIBHOCTH B COOTBCTCTBHU C TpaJuIHMOHHBIMH pOCCHﬁCKHMH
COLIMOKYJIbTYPHBIMH, HUCTOPHYECKHMMH M JyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMH, HPUHATHIMH B
o0miecTBe MpaBWJIaMH W HOPMaMHU TIIOBEJCHUS M CIOCOOCTBYIOT IpOLIECCAM CaMOIIO3HAHUS,
CaMOBOCITUTAaHUSI U CaMOPAa3BUTHSA, PA3BUTUS BHYTPEHHEH MO3UIUU JIMYHOCTH, MATPUOTH3MA,
YBOXEHUSI K 3aKOHY U IPABONOPSAKY, YEIOBEKY TpyJda M CTapIIEMy I1OKOJIEHHIO, B3aUMHOIO
yBa)KeHHUsI, 0EPEIKHOTO OTHOIICHUS K KYyJIbTYPHOMY HACIEAUIO U TPATUIUSIM MHOTOHAIIMOHAIBHOTO
Hapoxa Poccuiickoit @enepanun, NpUPOAE U OKPYKAIOLIEH Cpelie.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS y4eOHOTo mpenmera «buoiorus» AOHKHBI OTpaKkaTh
FOTOBHOCTh M CIIOCOOHOCTh OO0YyYaroIIMXCsi PYKOBOJCTBOBATHCS C(OPMUPOBAHHON BHYTPEHHEH
MO3UIUEH TUYHOCTH, CUCTEMOU 1IEHHOCTHBIX OPHEHTAllMi, TO3UTUBHBIX BHYTPEHHUX YOEXKIIEHUH,
COOTBCTCTBYIOIIHUX TPAAUIUMOHHBIM LHCHHOCTAM pOCCHfICKOI‘O O6HI€CTBa, paciimpeHuC )KU3HCHHOT'O
OTIbITA M OMBITA JEATEILHOCTH B MPOIIECCE PeaTu3allid OCHOBHBIX HANpaBICHUI BOCIUTATEIBHON
JACATCIIbHOCTH, B TOM YHCJIC B 4aCTU:

1) rpakaIaHCKOro BOCIHTAHMS:

C(OPMHPOBAHHOCTh  TPAKAAHCKON  TMO3UIMHM  OOy4aroIIerocss Kak AakTHBHOTO H
OTBETCTBEHHOTO YJIEeHa POCCUKCKOTO OOIIECTBA;

OCO3HAHUC CBOMX KOHCTUTYHHMOHHBIX IIpaB U 065[3aHHOCTeI>'I, YBAXKXCHUC 3dKOHA U
MPABOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATEILHOCTH MPH CO3JaHUM Y4EOHBIX MPOEKTOB,
pelieHnr y4yeOHbIX U MTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX HKCIIEPHUMEHTOB;

CIIOCOOHOCTh ~ OTMPENENSITh COOCTBEHHYIO TIO3WIMIO 10 OTHOUIEHUIO K  SBJICHUSIM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMCHHUEC YUUTBIBATH B CBOUX I[GﬁCTBI/I?IX HGO6XOI[I/IMOCTI> KOHCTPYKTUBHOI'O B3aI/IMOI[€I\/'ICTBI/I$I
JIOJIeH ¢ pa3HbIMU YOCKACHUSIMH, KYJIbTYPHBIMHU IIEHHOCTSIMHU M COITMANIbHBIM MOJIOKEHHUEM;

TOTOBHOCTHL K COTPYAHUYCCTBY B HPOHECCEC COBMECTHOI'O BBIITOJHCHUSA yqe6Hr,1x,
MTO3HABATENIbHBIX U UCCIIEIOBATENBCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOIIEHHSI K MHEHHIO ONIIOHEHTOB
IpU 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOT0 COJIEP/KAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JIEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTh POCCUUCKON TPaXTAHCKON HMIEHTUYHOCTH, MATPUOTU3MA, YBOKECHHUS K
CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH Iepel PonHoM, ropaoctu 3a cBo Kpai, cBoro Ponuny,
CBOM SI3BIK M KYJIBTYPY, MPOIILIOE U HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOIIEHHUE K MPUPOJHOMY HACJIEIUIO U MAMITHUKAM IPUPOABI, TOCTHKEHUSIM
Poccun B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTH OIICHUBATh BKJIAJ POCCUICKUX YUEHBIX B CTAHOBIICHUE U pa3BUTHE OWOJIOTUH,
MOHUMAHUs 3HAa4YeHUs OWOJOTWM B TIO3HAHUHM 3aKOHOB TIPUPOJBI, B JKU3HH 4YEJIOBEKA W
COBPEMEHHOT'0 00IIEeCTBa;

ujeiHas yoexx1IEHHOCTh, TOTOBHOCTh K CIY>KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;



3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUICKOr0 HApOAa;

c(hOpMHUPOBAHHOCTbh HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO ITOBEICHNUS,

CIIOCOOHOCTH OIICHHBATh CUTYAIIMIO U IPHHUMATH OCO3HAHHBIC PEIICHHSI, OPUCHTHPYSICHh Ha
MOpaJIbHO-HPaBCTBEHHbBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJAMUTENSM, CO3JJaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHSATUS LEHHOCTEN CEMEUHOM )KM3HU B COOTBETCTBUU C TPaAULMAMU HapoaoB Poccuu;

4) 3cTeTHYeCKOr0 BOCIIMTAHMSA:

JCTETUYECKOE OTHOUIEHHWE K MHUPY, BKJIHOYAs ICTETUKY ObITa, HAYYHOI'O M TEXHUYECKOI'O
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;

IIOHMMaHKE YMOLMOHAIBHOTO BO3/IEHCTBUS )KUBOM TPUPO/IBI U €€ IIECHHOCTH;

TFOTOBHOCTh K CaMOBBIPQKEHHMIO B pa3HbIX BUAAX MCKYCCTBA, CTPEMJICHUE IIPOSBIATH
Ka4yecTBa TBOPUECKOW JIMYHOCTH;

5) pu3nyeckoro  BocnuTaHusi, (GOPMHPOBAHHS  KYJbTYPbl  30POBbSI W
IMOLMOHAJIBLHOIO 0/1aronoJIy4us:

IIOHMMaHKHE U peaju3alysi 3J0pOBOro U 6e30macHoOro obpasza KU3HU (30POBOE MUTAHUE,
coOI0ZICHNE TMTMEHUYECKUX MpaBWI U HOPM, COAJaHCHPOBAHHBIN pPEXHUM 3aHATHM U OTIbIXA,
peryisipHas puznuyeckas akTUBHOCTB), OEpPEKHOI0, OTBETCTBEHHOI'O ¥ KOMIIETEHTHOIO OTHOILIECHHUS
K COOCTBEHHOMY (PH3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

[IOHMMaHWE LEHHOCTH TMpaBWJ HWHAUBUIYAJIBHOTO M KOJUJICKTMBHOIO 0€30I1aCHOTO
MIOBE/ICHUS B CUTYaLUsAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HaHME IMOCIEICTBUM M HENpUATHS BPEAHBIX IpPUBBIYEK (YIMOTPEOJIEHUs aIKOroJs,
HapKOTHUKOB, KYpEHHUs);

6) TPy/Z10BOT0 BOCTIUTAHUS:

TOTOBHOCTb K TPY/Y, OCO3HaHKE IIEHHOCTH MaCTepCTBa, TPyIOIt00ue;

TOTOBHOCTHh K aKTHBHOM ACATCIIbHOCTH TEXHOJOTHYSCKON H COHI/IaJII)HOfI HaIpaBJICHHOCTH,
CHOCOOHOCTh MHUIIUUPOBATD, INIAHUPOBATH U CAMOCTOSTEIBHO BBIIOIHATH TAKYIO JAESITeIbHOCTD;

HWHTEpEC K pa3iuyHbIM chepaM mnpodecCHOHaTBLHON NeATeTbHOCTH, YMEHUE COBEpIIaTh
0CO3HaHHBII BBIOOP OyayIel mpodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE MIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHI0O M CaMOOOpPa30BAHMIO HAa MPOTSKEHUU BCeH
KHU3HH,

7) IKOJIOTHYECKOTO BOCTIHTAHUS:

9KOJIOTMUYECKH 11€JIeCO00pa3HOe OTHOILIEHUE K MPHUPOJAE KaK MCTOUHUKY JKU3HM Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHUS;

MOBBIIIEHUE YPOBHS SKOJIOIMYECKON KyJIbTYpbl: NPUOOpPETEHHE ONbITa IUIAHUPOBAHMS
IIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI ISl OKPYKAIOLLEN CPE/IbL;

0CO3HaHHUE TN100aIbHOI0 XapaKkTepa dKOJOTHYECKUX TPOoOJIeM U MyTeil UX peLIeHMUS;

CIOCOOHOCTh MCIIONIb30BaTh MpHOOpeTaeMble MPU M3yYeHUH OMOJIOTMU 3HAHUS U YMEHHS
IpU pelIeHUuU MpoOJieM, CBS3aHHBIX C paAlMOHAJIbHBIM MPUPOJONOIb30BaHNEM (COOIIOACHNE
IIPaBUJI TOBEACHUS B IIPUPOJIE, HANIPABJICHHBIX HA COXPAaHEHHE PABHOBECHS B YKOCUCTEMAX, OXPaHY
BUJIOB, IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUSITHE JEHUCTBUM, NPUHOCALIMX BpEN OKpYXKAlOUIEW HPHUPOIHON Cpele,
YMEHHME MPOrHO3UPOBAaTh HEOIArOMpPUATHBIE HKOJIOTMYECKUE TMOCIEICTBUS MPEITPUHUMAEMbIX
JIEMCTBUN U NIPEAOTBPALLATD UX;

HaJM4ue Pa3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, HKOJIOTMYECKON KyJIbTyphbl, OIBITA
JESATEIIBHOCTH ~ DKOJIOTMYECKOM  HAaNpaBIE€HHOCTH, YMEHMsSI DPYKOBOJACTBOBAaTbCA HMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAJIbHONW MpPAKTHKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUUECKOM HAIIPABIEHHOCTH;



8) HeHHOCTH HAYYHOT'0 MIO3HAHMS:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH W OOINECTBEHHOH MPAKTUKM, OCHOBAHHOTO HAa JAMANOre KYNIBTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHIO CBOETO MECTA B MOJHUKYIHTYPHOM MHUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOM KYIBTYPHI KaK CPEICTBA B3aUMOICHCTBHS
MEXTY JIIOJIbMU M TTO3HAHUS MUPA;

NOHUMAaHUE CHeUUpUKH OWOJOTMH KaK HayKd, OCO3HaHUS €€ poiu B (OPMHUPOBAHHUHU
PalMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUM ILIEJIOCTHOTO MPEACTABICHHUS 00 OKpYXKarolleM
MHpE KaK O €IMHCTBE MPUPOJIBI, YEIOBEKa U OOIIECTBA, B IOZHAHUN MPUPOIHBIX 3aKOHOMEPHOCTEH
U pelIeHUN MPo0JieM COXpaHEHUs IPUPOJTHOTO PABHOBECHS,

yOSXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHM TSI COBPEMEHHOW IMBWIIM3AIMH: OOECHICYCHUS
HOBOTO YPOBHSI Pa3BUTHS MEIUIMHBI, CO3/JaHUE MNEPCHEKTHUBHBIX OMOTEXHOJOTWH, CIOCOOHBIX
pemiate pecypcHble IpOOJIEMBI Pa3BUTHS YeOBEYECTBA, MOUCKA ITyTE€H BBIXOAA W3 IIOOAIBHBIX
HKOJIOTHYECKUX IMpOoOJieM U oOecreueHus mepexojia K yCTOHYMBOMY Pa3BUTHIO, PALMOHATBHOMY
UCTIOJIb30BAHUIO TPUPOAHBIX PECYPCOB M (POPMHUPOBAHHIO HOBBIX CTAHIAPTOB KU3HH;

3aWHTEPECOBAHHOCTh B TOJYYEHUU OMOJIOTMYECKUX 3HAHWH B LIEJSX MOBBIMICHHUS OOIIEi
KyJIbTYpPBl, €CTECTBEHHO-HAYyYHOW TI'PaMOTHOCTH, KaK COCTaBHOM 4YacTH (YHKIIMOHAJIHHON
IpPaMOTHOCTH 00ydJarouxcs, GopMuUpyeMoil pu U3y4eHUH OUOJIOTHH;

NOHUMAHUE CYNIHOCTH METOJOB IIO3HAHMS, MCIOJIB3YeMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH  HCIIONIb30BaTh IOJIydaeMble 3HAHHUA JUIA aHaIM3a W OOBSICHEHUS SIBICHUI
OKPYXAIOUIETO MHpa M NPOUCXOAALNIMX B HEM H3MEHEHHUI, yMEHHE JelaTb OOOCHOBAHHBIC
3aKJIIOYCHHST HA OCHOBE HAyYHBIX (D)AaKTOB M HWMEIOIIMXCS JaHHBIX C IEJIbI0 TOJTYYEeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIONIBb30BaTh OMOJOTMYECKUE 3HAHUS ISl PEIICHHS
npo0JIeM B peabHBIX KU3HEHHBIX CHTYAIHSIX;

OCO3HAHME IICHHOCTH HAyYHOW MAEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH MPOCKTHYIO U
UCCIIEI0BATEIbCKYIO IESTEIbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENPEPhIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHHIO, K
AKTHBHOMY TIOJTYYEHHIO HOBBIX 3HaHMHA 10 OHOJIOTMM B COOTBETCTBUH C IKM3HEHHBIMH
NOTPEOHOCTSAMHU.

METANPEAMETHBIE PE3YJIBTATHI

MeramnpeaMeTHble pe3ysbTaThl OCBOCHMs yueOHOro mnpenmera «buonorus» BKIIOYAIOT:
3HauMMble s (OPMHUPOBAHUS  MHMPOBO33PEHMs]  OOydaroIIUXCsl  MEXAWCUUIUIMHAPHBIE
(MexXmnpeMeTHbIE) O0IeHayYHbIe TOHATHUS, OTPAKAIOIINE LIEJIOCTHOCTh HAYYHOM KapTUHBI MHpa U
crnenupuKy METOJOB TO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, dHEPrus,
SIBJICHHE, IIPOIIeCC, CUCTeMa, HayuyHbIi (DaKT, IPUHIIMII, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCClIeJOBaHWEe, HaAOJI0JIEHUEe, M3MEPEHUEe, HKCIEPUMEHT U JAPYTuX), YHHUBEpCalIbHbIE Yy4eOHbIE

JEUCTBUSA (mo3HaBaTeNbHBIE, KOMMYHUKaTUBHBIE, peryJisiTUBHbIE), o0ecrneunBaroIre
dbopmupoBanre (QYHKIIMOHATBHON TPAMOTHOCTH W COLMAIBHON KOMIETEHIIMU OO0y4YaromuXxcs,
CHOCOOHOCTh oOyJaronmxcs HCIIOJIb30BAThH OCBOCHHBIE MEKIUCLUIIIIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHWS U YHHUBEpCalbHble Y4eOHble JAEWCTBUS B IO3HABaTEIbHOM U
COLIMAJILHON ITPaKTHKE.

MertanpeameTHble pe3ylbTaThl OCBOGHMSI IMPOrPaMMBbI CpelHero oOuiero oobpazoBaHuUs
JIOJIKHBI OTPAXKATh:

OgiageHne YHMBePCAJIbHBIMH YUeOHBIMH M03HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbIe JJOrHYeCKHeE IeHCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh M AaKTyaJU3UpOBaTh MpoOJieMy, paccMaTpuBarh €€
BCECTOPOHHE;

MCIOJIb30BaTh MPU OCBOEHUH 3HAHUM MPUEMBI JJOTUYECKOTO MBIIUICHUS (aHalu3a, CUHTE3a,
CpaBHEHMs, Kiaccu(uKkaiuy, oO0O0OIIeHUs), pPACKPBIBATh CMBICH OMOJIOTUYECKUX TOHATUN
(BBLIENATH UX XapaKTepHbIE MPU3HAKU, YCTAaHABIMBATH CBSI3U C IPYTUMHU IMOHSATUSMU);

ONpEAEATh LENM JEATENbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUU HUX JOCTH)KECHUS,
COOTHOCHUTB PE3YJIBTATHI ACITEIBHOCTH C ITIOCTABICHHBIMU LIEJISIMH;



UCIOJIb30BaTh OHOJOTHYECKUE MOHATHS Uil OObSCHEHUS (AKTOB U SIBICHUH KUBOU
MIPUPO/IBL;

CTPOUTH JOTHYECKHUE pacCyKACHUs (MHAYKTUBHBIC, I1€TyKTUBHBIE, 10 aHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH W TMPOTHUBOPEUYHUS B PACCMATPHBACMBIX SIBICHUAX, (OPMYIHUPOBATH BBIBOJBI U
3aKIIIOUCHUS;

MPUMEHATh CXEMHO-MOJICNIbHBIE CPEICTBa JJisi MPEACTaBICHUS CYIIECTBEHHBIX CBSI3€U U
OTHOIICHUH B HM3y4aeMbIX OHOJIOIMYECKHX OOBEKTax, a TaKke MPOTUBOPEUYHil pazHOTo poja,
BBISIBJICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX;

pa3pabatbIBaTh IUIaH pEICHUs MPOOJIEMBbl ¢ YIETOM aHAIM3a UMEIOUINXCA MaTePUAIbHBIX U
HEMaTepUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh, OIICHHBATH COOTBETCTBHE pPE3YJIbTATOB IICIISAM,
OIICHUBATh PUCKHU IMOCIIEICTBUI IESITEIILHOCTH;

KOOPJIUHUPOBATh M BBIMOJIHATH PA0OTy B YCJIOBHSIX pPEalbHOTO, BHUPTYajJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeHCTBUS:

BIIa/IETh HABBIKAMU Y4YeOHO-HCCIIEAOBATEIbCKOM U MPOEKTHON NeATeIbHOCTH, HaBBIKAMU
paspenieHus mpoosieM, CIOCOOHOCThIO M TOTOBHOCTBHIO K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB
pellIeHus MPaKTUYECKHX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

WCIIOB30BaTh PA3JIMYHbIE BHUJIBI JEATEIBHOCTH MO TOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlNU, MPEOOPA30BAHUI0 U MPUMEHEHHUIO B YYE€OHBIX CUTYyallUsX, B TOM 4YHCIE IPHU
CO3/IJaHUU Y4EOHBIX U COI[MATBHBIX TPOEKTOB;

(GbopMUpOBATh HAYYHBIA TUI MBIIUICHUS, BIAJeTh HAYYHOH TEPMHUHOJIOTHEH, KIHOUYEBBIMU
MOHSATUSMUA U METOJAMU;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/a4yd B 00pa3oBaTEeNbHON IEATENbHOCTH U
JKU3HEHHBIX CUTYaIMsIX;

BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3U U aKTyaJM3UPOBATh 3a/1a4y, BbIIBUTaTh TUIIOTE3Y
e€ pelieHus, HaXOUTh apTYMEHTHI JJI I0Ka3aTeIbCTBA CBOMX YTBEPKICHUM, 3a1aBaTh MapaMeTphbl
U KPUTEPUU PEICHHUS,

aHAIM3UPOBATH TOJIYUCHHBIC B XOJI€ PEIICHUS 3a/la4i Pe3yabTaThl, KPUTHUECKH OIEHUBATh
UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHUSIX;

JIaBaTh OIEHKY HOBBIM CUTYaIIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIIECTBIISTh IIEJICHANIPABICHHBIN TMOUCK TEpPEeHOoca CPEACTB U CIIOCOOOB JIEHCTBUS B
PO ECCHOHAIBHYIO CPEY;

yMeTh TEpPEeHOCHTh 3HAaHUS B  TO3HABATENBHYID U  MPAKTUYECKyl0  oO0iacTu
KU3HEICSITEIIBHOCTH;

yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00acTei;

BBIJIBUTATh HOBBIE WJEH, NpeajaraTb OPUTHHAIBHBIC TOIXOJbI M PEIICHUS, CTaBUTh
poOJIeMBI U 3a/1a4H, JOMYCKAIOINe aTbTePHATUBHBIE PEIICHUS.

3) padora ¢ nundopmanmeii:

OPUEHTUPOBATHCS B PA3NUYHBIX HCTOYHUKAX HHPOpMaluu (TEKCTe ydeOHOro mocoows,
Hay4YHO-TIOMYJISIPHOW JUTEpaType, OMOJOTUUECKHX CJIOBAPSAX U CIPABOYHUKAX, KOMIBIOTEPHBIX
0azax JaHHBIX, B VIHTepHeTe), aHaAMM3UpOBaTh HMH(DOPMAIMIO PA3TUYHBIX BHIOB U (POpM
MIPEICTABJICHHS, KpUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh M HEMPOTHBOPEUHBOCT;

(dbopMynupoBaTh 3ampochl U TPUMEHSATh pPA3IUYHBIE METOJBI TMPU TIOMCKE U OTOOpe
Ouosornueckoi nHpopMauu, HeOOXOAMMOM JIJIs1 BBITIOJHEHUSI YIeOHBIX 3a/1a4;

MpUOOpeTaTh OMBIT HCHOJB30BaHUS WHHOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO UCIIOIB30BAHUS PA3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh ONTUMAIBbHYIO (QOpMYy TPEICTABICHHUS OHOJOTUYECKOU
uH(popManuu (cxemsl, rpaduKy, TuarpaMmbl, TAOIUIbI, PUCYHKH U JIPYTrOe);

WCIIONIb30BaTh HAYYHBIM $3bIK B KAaueCTBE CpeICTBAa Mpu paboTe ¢ OHOIOTUYECKOM
nHopMmalen: MPUMEHATh XWMHUYECKHE, (PU3NYECKHe W MaTeMaTH4YeCKHe 3HAKW W CHMBOJIBI,
dbopmynbel, a0OpeBHaTypy, HOMEHKIATypy, HCIOIB30BaTh U MPeoOpa3oBBIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEICTBA HATIISTHOCTH;



BIAJeTh HABBIKAMM pACIO3HABaHWs M 3al[UTHl MHPOpPMALUH, HH(OPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OsJaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBHSIMU:

1) o6menmne:

OCYILIECTBIIATh KOMMYHUKALIMU BO BCEX cdepax KM3HM, aKTUBHO Y4acTBOBAThb B JHAiOre
WIA JUCKYCCHM IO CYIIECTBY OOCYyKAaeMoil TeMbl (yMEHHe 3a/aBaTh BOIPOCHI, BBICKA3bIBATH
CYXJIEHUSI OTHOCHUTEIIbHO BBIIIOJIHEHUS INpeAjaraéMod 3aJaud, Y4HUTbIBaTb MHTEPEChl U
COIIACOBAHHOCTD MO3ULIMHI APYTUX YYaCTHUKOB JHAJIOra WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJIbHbIEe CPEACTBA OOIIEHNUS, IOHUMATh 3HAYEHUE COLMAIbHBIX 3HAKOB,
NPEINOCHIIOK BO3HMKHOBEHUS KOH(MIMKTHBIX CHTYallUd, YMETh CMT4aTh KOH(IUKTHI U BECTH
IIEPErOBOPHI;

BJIAJICTh PA3JIMYHBIMH CIOCO0aMH OOIICHUS M B3aUMOJICHCTBHUS, MOHUMATh HaMEpPEHHS
JpYTuX JIOJEH, MPOsBIATh YBAaXHUTEIbHOE OTHOLIEHHE K COOECEAHMKY U B KOPPEKTHOW (opme
(bopMyIHpOBaTH CBOU BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO H3JaraTb CBOI TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3bIKOBBIX
CPEICTB.

2) coBMeCTHAsI 1eSITeJIbHOCTD:

[IOHUMAaTh M HUCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIUBUAYAJIbHONH pabOThl Mpu
peleHn OMoI0rudeckoi mpoOsaeMbl, 0OOCHOBBIBATH HEOOXOIUMOCTh NPUMEHEHHUs IPYIIOBBIX
(dbopM B3aMMOEHCTBYSI IPU pELICHUH YUeOHOM! 3a/1auH;

BbIOMPATh TEMAaTUKy U METOJbl COBMECTHBIX JEHCTBUH C y4€TOM OOLIMX HHTEPECOB U
BO3MO>KHOCTEH Ka)kJI0r0 4iIeHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JAEATeNbHOCTH, OPraHU30BBIBATH M KOOPAMHUPOBAThH
JICHCTBHSI 110 €€ JTOCTUIKEHUIO: COCTABJIATh IUIAH JEHCTBHM, PaCIPENesaTh POIU C Y4ETOM MHEHHU
YYaCTHHUKOB, 00CYXJ1aTh Pe3yJIbTaThl COBMECTHON pabOThI;

OLIEHMBATh KAUECTBO CBOEI0 BKJIaJ[a M Ka)KJIOT0 y4aCTHHKA KOMAaH/]Ibl B OOILUI pe3ysbTaT 1o
pa3pabOTaHHBIM KPUTEPUSIM;

IpeaaaraTb HOBBIE IPOEKTHI, OLEHUBAThb WJEH C IO3ULHUM HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYILECTBIATh MO3UTHBHOE CTPAaTErMUECKOE TIOBEJEHHUE B Pa3JIMYHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

Ogi1ajeHne YHMBePCAIbHBIMHU PerysiTUBHBIMU JAeiiCTBUSIMM:

1) camoopranu3amus:

HCIOJIb30BaTh OWOJIOrMYECKUE 3HAHUS JUIS BBISBICHHS MpoOJeM W HX pElIeHHUs B
KU3HEHHBIX M YUE€OHBIX CUTYalHsX;

BbIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM LIEIEBBIE U CMBICIIOBbIE YCTAHOBKU B CBOMX
JEUCTBUAX M TIOCTYNKax IO OTHOLIEHUIO K >KMBOW INPHUPOJE, CBOEMY 3J0POBBIO U 3/10POBBIO
OKpPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIATh IO3HABATENBbHYIO JI€ATENIbHOCTh, BBIABIATH HPOOJIEMBI,
CTaBUTh U (GOPMYJIUPOBATH COOCTBEHHbIE 3a/1a4l B 00Pa30BaTEIbHON AESITEIbHOCTH U KU3HEHHBIX
CUTYalMsX;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH PELIEHUs MpoOJIeMbl C YUETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JlaBaTh OLEHKY HOBBIM CUTYAaIlHsIM;

pacuIMpsATh paMK1 y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

Croco0CcTBOBAaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM IPYIULMN B Pa3HBIX 00JACTSIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B [JEATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YNIHTATOB LEJISIM;



BJIaJIeTh HABBIKAMU [TO3HABATENBHOMN pedIeKCHM KaK OCO3HAHUS COBEPILAEMBIX JACHCTBHH U
MBICIUTENBHBIX MPOLECCOB, X PE3YJIbTATOB U OCHOBAHUHN, UCTIOIB30BATH MPUEMBI peICKCHH IS
OLIEHKU CUTYalllH, BIOOpA BEPHOT'O PELLICHMS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPHU aHAJIU3€E PE3YJIbTATOB ACATEIbHOCTH;

3) npuHsATHE cedsi U IPYTHUX:

IIPUHUMATH ce0s, TOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apI'YMEHTBI IPYTHX IIPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IIPU3HABAThH CBOE MPaBO U MPABO JPYTUX Ha OLIMOKHY;

pa3BUBATH CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH APYrOro YeJIOBEKa.

HPEAMETHBIE PE3YJIbTATHBI

[TpenmeTHbie pe3ynpTaThl ocBoeHus mporpammbel COO mo 6uonoruu Ha 6a30BOM ypOBHE
BKJTIOYAIOT crienuduyeckue A yueOHoro npeamera «bruonorusy HaydHble 3HAHUS, YMEHUS U
CIOCOOBI ICUCTBUI 110 OCBOCHUIO, UHTEPIIPETAIIH

U Ipe0Opa30BaHMIO 3HAHUH, BUJIBI AEATEIBHOCTH 10 TIOJYYE€HUIO HOBOTO 3HAHUS M TPUMEHEHHIO
3HAHUU B PA3IMYHBIX YUEOHBIX CUTYAIUAX, a TAKKE B peaTbHBIX JKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX ¢ Omosiorueil. B mporpamMe npeaMeTHbIe pe3ysIbTaThl MPEACTABICHBI MO TOAaM
o0OyueHusl.

[IpeameTHbie pe3ynbTaThl OCBOCHUS yueOHOTO npeamera «buonorus» ¢ 10 knacce nOMKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUKA O MECTE W POJM OHOJIOTMH B CHUCTEME HAyYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAayYHOTO MHPOBO33PEHMSI, O BKJIAJE POCCUNUCKUX M 3apyOEKHBIX yUEHBIX-OMOJIOrOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON TPaMOTHOCTH YEJIOBEKa JJIs PEIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBATh COJAEPKAHUE OMOJOTMYECKMX TEPMHUHOB U IOHATUMN: KHU3Hb, KJIETKa,
opranusM, MeTadosn3M (0OMEH BELIECTB U MPEBpAIICHUE SHEPruu), TOMEOcTa3 (CaMOperysius),
yYpOBHEBasi  OpraHu3alMsl  KHUBBIX  CHUCTEM, CaMOBOCIIPOU3BEACHUE  (pEenpOAYKILIHUS),
HACJIEeJCTBEHHOCTh, '3MEHYUBOCTh, POCT U Pa3BUTHUE;

YMEHHE U3Jlaratb OMOJIOrMYEcKHe TeopuH (KJIETOYHAs, XPOMOCOMHAs, MYTallMOHHAs,
LEHTpaJlbHasl J0rMa MOJEKyJIspHOM Ouonoruu), 3akoHsl (I'. Menpens, T.Moprana, H.
W. BaBuioBa) u ydyeHus (0 LEHTpax MHOTooOpa3usi U MPOUCXOXKIEHUsS KyJIbTypHBIX pacTeHuid H.
W. BaBuiosa), onpeneisaTh TPaHUIIBI UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHE BJaJIeTh METOJAaMHM HAy4yHOro MO3HAHWS B OMOJOrMM: HAOJIIOJCHHE W ONUCAHHE
KHUBBIX CHUCTEM, IPOLIECCOB U SBJCHUN, OpraHu3alus U TpPOBeJeHHE OUOJOTHYECKOro
HKCIEPUMEHTA, BBIABI)KEHHUE THUIIOTE3bl, BBIIBICHHE 3aBUCHUMOCTH MEXIY HCCIEIyEeMbIMU
BEJIMYMHAMU, OOBSICHEHHE MOJYYEHHBIX PE3Y/IbTaTOB, UCIIOIb30BAHHBIX HAYYHBIX MMOHATUH, TEOPUI
Y 3aKOHOB, YMEHHE JIeJIaTh BHIBO/IbI HA OCHOBAHUH MOJIyYEHHBIX PE3YyJIbTAaTOB;

YMEHHE BBIJENATh CYHIECTBEHHbIE NPU3HAKA BHPYCOB, KIETOK IPOKApUOT M DYKApHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPIaHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHA BEIECTB U
NpEeBpallleHUs] SHEPrMM B KJETKe, (OTOCHHTE3a, IJIACTUYECKOI0 M HHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, Meio03a, OIUIOJOTBOPEHUS, PAa3MHOXKEHUS, HWHIUBUAYAIbHOI'O pa3BUTHUSA
opraHusma (OHTOTeHe3);

YMEHHE MPUMEHSATH MOJTY4YEHHbIE 3HAHUS JJs OOBACHEHUS OMOJIOTMYECKUX MPOIIECCOB U
SIBJICHUM, UI MPUHATHUS MPAKTUYECKUX PEHICHUI B MOBCEIHEBHOM JKMU3HU C LIENbI0 0OecreueHus
0€30MacHOCTH CBOETO 3/I0POBBS U 370POBbs OKPYKAIOIIUX JIHOJIEH, COOII0IEHNs HOPM TPaMOTHOTO
MOBEJICHUS B OKpYXKarolleil MpUpOJHON cpene, MOHMMAaHHE HEOOXOIUMOCTH HCIHOIb30BAHUS
JOCTHIKEHUH COBPEMEHHOM ouosoruu u OMOTEXHOJIOTUI TSt paIMOHAIIBHOTO
IIPUPOIONOIB30BAHUS;

YMEHHE pellaTh »JJIEMEHTapHble TIeHeTHYeCKHe 3aJaud Ha MOHO- M JUTHOpHAHOE
CKpelMBaHKe, CLIETUICHHOE HACleI0BaHUE, COCTABIATh CXEMbl MOHOTHOPUAHOTO CKPEIIUBAHUS /IS
IpeJICKa3aHus Hacae10BaHus IPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBINOIHATH JTAOOpAaTOPHBIE M TMpaKTHUECKHE paboThl, COONMIOIATh MpaBWia HpU
paboTe ¢ yueOHBIM U JIa00paTOPHBIM 00OPYIOBAHHUEM;



YyMEHHE KPUTHYECKH OIICHHBAaTh W HWHTEPHPETHPOBATH HH(POpPMANUIO OHOJIOTHYECKOTO
COJIepXaHUsl, BKJIIOYAIOLIYIO0 [ICEBJIOHAYYHbIE 3HAHUS W3 PA3NIMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOM HMH(pOpPMAIMK, HAYYHO-TIOMYJISIPHBIC MaTEPHAIIbl), ITHYECKUE ACIEKThl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE Cco37aBaTh COOCTBEHHBIC TIMCBMEHHBIE M YCTHBIC COOOIIEHUs, 0000mas
OMOJIOTUYECKYI0 HHPOPMAIINIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO MCIOJIB30BaTh MOHSATHIHBIN
amnmapaT OMOJIOTHH.

[IpenMeTHble pe3ynbTaThl OCBOEHHS yuyeOHOro mnpeamera «buonorus» ¢ 11 Kaacce NOIKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHMM O MECTE€ M POJM OHOJOTMU B CHCTEME HAYYHOI'O 3HAHUS
€CTECTBCHHBIX HAayK, B (DOPMHpPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTHUHBI MHpa U
HAyYHOTO MHPOBO33PEHUSI, O BKJIAJ€ POCCUHUCKUX M 3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE
O6uonornu, pyHKIMOHAIBHOM TPAaMOTHOCTH YeJIOBEKa I PEeLICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJAEpkKaHHE OMOIIOTMYECKUX TEPMUHOB W MOHSATHI: BUJ, MOMYIISIIHS,
reHO(OH/I, IBOJIIOLMS, IBMKYIIUE CHUIIBI ((PAKTOPBI) IBOIIOIMH, TIPUCTIOCOOIEHHOCTh OPTaHU3MOB,
BUJI000pa3oBaHue, HKOJIOTHYECKUEe (PAKTOPBI, SKOCUCTEMA, MTPOIYLIEHThI, KOHCYMEHTBI, PEAYLICHTHI,
[[ENU TUTAHUS, YKOJIOTHIECKas MupaMuia, OMoreoneHos, onocdepa;

yMEHHME Wu3/araThb Ouojorudeckue Tteopun (dBomronMoHHas teopus Y. JlapBuna,
CUHTETHYECKass TEOpHsl SBOJIIOIMM), 3aKOHbl M 3aKOHOMEPHOCTH (3apojpllieBoro cxojcrsa K.
M. bopa, uepenoBanus raBHBIX HampaBieHuil u myteil aBomouuu A. H. CeBeprioBa, ydeHHs O
ounoctepe B. U. BepHaickoro), onpeaensTs TpaHUIIBI UX TPUMEHHUMOCTH K )KHBBIM CUCTEMaM;

yYMEHHE BIIaJeTh METOJaMU HAYYHOTO MO3HaHMA B OWOJIOTHMU: HAOIIOACHHE M ONHCAHUE
JKUBBIX CHUCTEM, IIPOLIECCOB W SBJIEHWI, OpraHu3anus U IpOBEIEHUE OHOJIOrHYECKOIro
SKCIIEPUMEHTA, BBIJBMKCHHE TUIIOTE3bl, BBIABICHUE 3aBUCHUMOCTH MEXKAY HCCIEIyeMbIMU
BEJIMYMHAMU, OOBSICHCHHE MTOJIYICHHBIX PE3YJIbTATOB, HUCIIOJIb30BAHHBIX HAYYHBIX TTOHITHIA, TCOPUI
Y 3aKOHOB, YMEHHE JIeJIaTh BHIBOJIBI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBLICTATH CYIIECTBEHHBIC NMPU3HAKU CTPOCHHSI OMOJIOTMYECKHX OOBEKTOB: BHIIOB,
MOMYJISIIAMA, TPOYLIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OMOTE€OIIEHO30B U AKOCHCTEM, OCOOCHHOCTH
IIPOLIECCOB:  HACJEICTBEHHONM M3MEHYMBOCTH, €CTECTBEHHOro O0TOOpa, BHI000pa3oBaHus,
MPUCTIOCOOTICHHOCTH OPTaHU3MOB, JACUCTBUS IKOIOTUYECKUX (DaKTOPOB HA OPTaHU3MBI, MEPEeHOCa
BEIIECTB M MOTOKA HHEPrHMH B IKOCHCTEMAax, aHTPOIOI€HHBIX M3MEHEHMH B 3KOCHCTEMaxX CBOEH
MECTHOCTH, KPyrOBOPOTa BEILIECTB M OMOr€OXMMHUYECKHX IIUKIJIOB B Onochepe;

YMEHHE TPUMEHSTHh TOJTyYeHHBIC 3HAHUS Ui OOBSCHEHHS OMOJOTMYECKHX IMPOIECCOB U
SBIICHUH, JJI MPUHATHS MPAKTHUECKUX PEIIeHUI B MOBCEIHEBHON JKU3HM C IENbI0 00ecrevyeHus
0€30MacHOCTH CBOETO 3/I0POBBS U 370POBbs OKPYXKAIOIIMX JIFOJIEH, COOMIOIEHNs HOPM I'PaMOTHOTO
MOBEJICHUS B OKpYXKalolleld NpUPOTHON cpele, MOHMMaHHe HeOOXOIUMOCTH HCIOIb30BAHUS
JIOCTUKEHUI COBPEMEHHOM OMOJIOrMHU ISl pallMOHAIBHOTO IPUPOIONOIb30BAHMS;

YMEHHME pellaTh d3JeMEHTAapHbIe OWOIIOTUYECKHE 3aJaud, COCTABIATH CXEMBbI IEpeHoca
BEIIECTB U SHEPTUU B KOcHUcTeMax (L[N MUTaHus:);

YMEHHE BBIMIONHATh JTa0OpaTOpHbIE M TpaKTHUYecKue paboThl, cCOONIOAAaTh MpaBuUia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh M HHTEPIPETUPOBATH WHPOPMAIUIO OHOJIOTHYECKOTO
COJIep’KaHus, BKIIIOYAIOLIYIO T[ICEBJOHAYYHbIE 3HAHMSA W3 PaA3UYHBIX HCTOYHUKOB (CpeacTBa
MaccoBoW HWHQOpMAIUKM, HAYYHO-TIOMYJISPHBIE MaTepHualbl), paccMaTpuBaTh TI00ATHHBIE
HKOJIOTMYECKHE MPOOJIEMbl COBPEMEHHOCTH, (POPMUPOBATH O OTHOILIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YyMEHHE CO3/aBaTh COOCTBEHHBIE MHCHbMEHHBIE UM YCTHBIE COOOmeHus, 00001Iast
OMOJOTHYECKYI0 HHPOPMAIINIO U3 HECKOIBKUX MCTOYHUKOB, TPAMOTHO MCIOJI30BaTh MOHATHIHBIN
amnmapaT OMOJIOTHH.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
Ne  HammeHoBaHue pa3ziesioB U TEM IPOrPAMMBI
n/n

1 buonorus xak Hayka

2 JKuBbIe cCTEMBI M IX OpraHu3aIus

3 XHUMUYECKUH COCTaB U CTPOCHUE KIIETKHU

4 JKu3HenesTenbHOCTD KIIETKH

5 Pa3smHOXeHMe U HHANBUIYAIbHOE PA3BUTHE
OpraHu3MOB

6 HacneacTBeHHOCTh M H3MEHUYHMBOCTD
OpraHU3MOB

7 Cenexuusi opranu3MoB. OCHOBBI
OMOTEXHOJIOTHH

8 PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10

ITPOI'PAMME

11 KJIACC

Ne n/nm HammeHoBaHMe pa3fesoB U TEM MPOrPaMMBbI

1 DBOJIOIMOHHAS OMOJIOTHS

2 Bo3HUKHOBEHUE M pPa3BUTHE KU3HH Ha 3emie
3 OpraHu3Mbl ¥ OKpYy’Karolias cpeaa

4 Coo0111ecTBa U DKOIOTHYECKHE CHCTEMBI

5 PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

Bcero

U1 o 00 L N

34

Bcero

N © 01 © ©

KonunuectBo yacoB

KoHntposnbnsie
paboThl

1

o O O O

IIpakTrueckue
paboThI

0.5

= O N O

5.5

KommuectBo yacoB

KoHTposbHbIE
paboThI

0

O O O O O

[IpakTuueckue paboThI

1
0
1.5
0
0
2.5

DnekTpoHHbIe (1M POBBIE) 00pa30BaTEIIbHBIE
pecypcesl

bub6muoreka LIOK https://m.edsoo.ru/7f41¢292
bu6muoreka LIOK https://m.edsoo.ru/7f41¢292
bub6nuoreka LIOK https://m.edsoo.ru/7f41¢c292
bubmmoreka LIOK https://m.edsoo.ru/7f41¢c292
bubmmoreka [IOK https://m.edsoo.ru/7f41¢c292

bu6muoreka LIOK https://m.edsoo.ru/7f41¢c292
bubmuoreka LIOK https://m.edsoo.ru/7f41¢c292

bub6muoreka [IOK https://m.edsoo.ru/7f41¢292

DnekTpoHHbIe (IU(PPOBHIE) 00pa3zoBaTEIHHBIC
pecypcsl

bubmmoreka [IOK https://m.edsoo.ru/7f41cc74
bubmmoreka [IOK https://m.edsoo.ru/7f41cc74
bubmmoreka LIOK https://m.edsoo.ru/7f41cc74
bubmmoreka [IOK https://m.edsoo.ru/7f41cc74
bubmmoreka [IOK https://m.edsoo.ru/7f41cc74


https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
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ITOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Ne Tema ypoka
/11

1  Buosorus B cucteme Hayk. CTapToBast AUArHOCTHYCCKAs
paborta.

2 Mertoabl no3HaHus *kuBoi npupoasl. [IpakTuyeckas
pabota Ne 1 «/cronp30BaHKE Pa3IMYHBIX METOIOB IPH
M3Yy4eHUH OMOJIOrMYECKUX OOBEKTOBY

3  buonormyeckue cUCTEMBbI, IPOLIECCHI U UX U3YUCHHE
4  XuUMHYECKHUH COCTaB KJIETKU. Boja n MuHepalibHbIe COMU
5 benku. CocraB u cTpoeHHE OEIKOB

6 ®DepMeHTH — OHOIOTHYECKHE KaTAIN3aTOPHI.
JlaGopatopHnas pabota Ne 1 «/M3yueHue kaTalIuTHUECKOM
aKTUBHOCTH (pepMEHTOB (Ha MpUMeEpe aMuiIa3bl WIH
KaTasas3bl)»

7  Yrnesoxsl. JIunuasl
8 Hyxkneunossle kuciaotel. ATO
9 Hcropus u MeTOIbI U3y4YeHHsI KiIeTKkH. KieTounas Teopust

10 Knetka kak OEJIOCTHAaA )KUBasi CHCTEMA

11 Crpoenue sykapuoTHueckoi kieTku. JlabopaTopHas
pabota Ne 2 «3y4yeHue CTpoeHus KIETOK pacTeHHl,
YKUBOTHBIX, TPUOOB U OaKTEpHil 10T MUKPOCKOIIOM Ha
TFOTOBBIX MUKpOIHpCHaparax U X OMUCaHUCH

12 OOMeH BelecTB Wik MeTaboIU3M

Bcero Kontponbhbie [lpaktudeckue H3YICHHA

1

KonunuectBo uacoB

paboThl
0

paboThl
0

0.5

0.5

Jara

DNEeKTPOHHBIE UPPOBBIE
00pa3oBaTeNbHBIE PECYPCHI

but6mmoreka [IOK
https://m.edsoo0.ru/863e6122
https://m.edsoo.ru/863e632a

bubmuoreka [{OK
https://m.edso0.ru/863e6122

bubmuoreka [{OK
https://m.edso0.ru/863e6564

bubnunoreka LIOK
https://m.edsoo.ru/863e674e
bubmuoreka [{OK
https://m.edso0.ru/863e6b72

bubanoreka LIOK
https://m.edso0.ru/863e6b72

bubnuoreka [{OK
https://m.edso0.ru/863e6870

but6mmoreka [IOK
https://m.edsoo.ru/863e6d5c

bubmuoreka [{OK
https://m.edso0.ru/863e6e88

but6mmoreka [IOK
https://m.edsoo.ru/863e6ff0
https://m.edso0.ru/863e716¢

bubnunoreka LIOK
https://m.edso0.ru/863e766¢


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
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
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13

14
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25

Tema ypoka

dortocunTe3. XeMOCUHTES
DHepreTuvecKuii 0OMeH

’KuzneHHbIN TUKI KIeTKH. Jlenenne kieTku. MuTtos.
Jlaboparopras padota Ne 3 «Habnronenrne MuTo3a B
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOTIperapaTax

buocunres 6enka. Peakiius MaTpuyHOro CMHTE3a
Tpancsiius — OnocuHTE3 OCNKa

HexkneTtounsie (opMbl )KU3HH — BUPYCHI

cDOpM]E:I Pa3MHOKCHUA OpraHNU3MOB

Meiio3s

OO0pazoBaHue 1 pa3BUTHE TOJOBBIX KIETOK.
OmnnonorBopenue. Jlaboparopuas padota Ne 4 «M3yuenue
CTPOEHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX MHKPOTIPETIapaTax»

WNHnnBuayansHOE pa3BUTHE OPraHU3MOB
I'eHeTKa — HayKa O HaCJIEACTBEHHOCTH U U3MEHYUBOCTH

3aKOHOMEPHOCTH HACJIEAOBAHNS TPU3HAKOB.
MoHorubpuaHoe CKperBaHie

JiurnOpunHoe cKpeuBanyue. 3aKOH He3aBUCHMOTO
HacJieI0BaHMsl IPU3HAKOB

Bcero Kontponbhbie [lpaktudeckue H3YICHHA

1

KonnuecTBO yacoB

paboThl
0

paboThl
0

JlaTa

DJNeKTpOHHBIE IUPPOBBIE
00pa3oBaTeNnbHBIE PECYPCHI

but6mmoreka [IOK
https://m.edso0.ru/863e7c98
bubnunoreka LIOK
https://m.edsoo.ru/863e7aae

but6mmoreka [IOK
https://m.edso0.ru/863e7dc4

bubnunoreka LIOK
https://m.edso0.ru/863e796e
bubmuoreka [{OK
https://m.edsoo.ru/863e796e
bu6anoreka LIOK
https://m.edso0.ru/863e7540
bubnmnorexa LIOK

https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e

bubnmorexa LIOK
https://m.edsoo.ru/863e7f4a
bu6anoreka IIOK
https://m.edso00.ru/863e81b6

but6mmorekxa [IOK
https://m.edso00.ru/863e8436
bubnunorexa LIOK
https://m.edso0.ru/863e86f2
but6mmoreka [IOK
https://m.edso0.ru/863e8878

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


https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

Ne Tema ypoka KonnuecTBo yacos [Hara DJNeKTpOHHBIE IUPPOBBIE

n/m Bcero Kontponbhbie [lpaktudeckue H3YICHHA 00pa3oBaTesbHBIC PECYPCHI
paboThl paboThl

26 CueruieHHOE HaclIeI0BaHKe NMpu3HaKoB. JlabopaTopHas 1 0 0 bubnuotexa [JOK
pabota Ne 5 «3ydyeHue pe3ynbTaTOB MOHOTHOPHIHOTO U https://m.edso0.ru/863e8c60
JUTHOPUIHOTO CKPEIIUBAHMS Y JPO30(HITBI HA TOTOBBIX
MUKpOITpernaparax»

27 Teneruka nona. HacnenoBaHue mpu3HAKOB, CIETUICHHBIX C 1 0 0 bubnunorexa LIOK
10JIOM https://m.edsoo.ru/863e8c60

28 WsmenunBocts. HenacinencrBeHHast N3MEHUYUBOCTb. 1 0 1 bu6nuorexa [IOK
Jlabopatopnas padota Ne 6. M3ydyenne MoauduKkannoHHO#M https://m.edsoo.ru/863e8efe

U3MEHUYMBOCTH, IOCTPOCHUE BapUALIMOHHOTO psla U
BAPUALIMOHHON KPUBON»

29 HacnencrBeHHas n3MeHUUBOCTh. JlaboparopHas pabora Ne 1 0 0 bubnmoreka [JOK
7. «AHaM3 MyTaIui y 1po30QHIbI HA TOTOBBIX https://m.edsoo.ru/863e8efe
MHKpOIIpenapaTax»»
30 TI'eHernka 4eloBeKa 1 0 0 bubmuoreka [JOK
https://m.edso0.ru/863e8d78
31 Pe3sepHblit ypok. O0001I€HNE 11O TEME 1 1 0
«HacecTBeHHOCTh 1 I3MEHYHBOCTH OPTaHU3MOBY
32 Cenekius Kak HayKa U MPOIeCcC 1 0 0 bubmmoreka [JOK
https://m.edso0.ru/863e9214
33 MeToabl ¥ JOCTHKEHUS CENEeKIIMU PACTEHUH U )KUBOTHBIX 1 0 0 bubmuoreka [JOK
https://m.edsoo0.ru/863e9214
34 BuOTEeXHOJOTHUs KaK OTPACib MPOU3BOJICTBA 1 0 0 bubmmoreka [JOK

https://m.edso00.ru/863e9336
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 4


https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJTACC

No Tema ypoxka KonnuectBo yacoB Hara DIIEeKTPOHHBIE U POBBIC
/1 Bcero Konrponbnbie [lpaktnueckne H3YICHHA 00pa30BaTeIbHBIC PECYPCHI
paboThI paboThI
1 Dgomronus ¥ METOBI €€ U3yUeHUS 1 0 0 bubnmoreka [JOK
https://m.edsoo.ru/863ea20e
2  Hcropwus pa3BUTHS MPEACTABICHUN 00 ABOFOIUN 1 0 0 bubmuorexa [JOK
https://m.edso0.ru/863e9570
3 MuKpoIBOIIOIHS 1 0 0 bubmmoreka [JOK
https://m.edsoo.ru/863e9cle
4 Tlomymsiuus KaK 3JIeMEHTapHas eAUHHIIA BUJIA U SBOJIIOIUH. 1 0 0.5 bu6mmoreka [IOK
JlabopatopHas pabota Ne 1 «CpaBHEHHE BUIOB 110 https://m.edso0.ru/863e99c6
MOP(OJIOTHUECKOMY KPUTEPUIOY»
5  JIBwxymiue cuibl (3eMeHTapHble (PaKTOPhI) IBOIIOIHH 1 0 0 bubnunoreka [JOK
https://m.edso0.ru/863e9da4
6  EcrecTBeHHBII 0TOOP 1 €T0 GOPMBI 1 0 0 bubnuoteka [JOK
https://m.edsoo.ru/863e9ed0
7 Pe3ynpTaThl 3BONIOLNHN: TPUCTIOCOOIEHHOCTh OPraHU3MOB U 1 0 0 bubnuoreka [IOK
BU1000pa3oBanue. Jlaboparopuas padora Ne 2 «Onucanue https://m.edso0.ru/863e9fde
IpUCIOCOOICHHOCTH OpraHu3Ma U €€ OTHOCUTEIbHOTO
XapakTepay
8 HampaBneHus u MyTH MaKpOIBOJIOIUN 1 0 0 bubnuoteka [JOK
https://m.edsoo.ru/863e9cle
9 HeoOpaTuMOCTh 3BOJIIOLIUU 1 0 0
10 Hcropus ku3HM Ha 3emMiie 1 METO/Ibl €€ N3yUYeHUs 1 0 0
11 T'umoTte3bl MPOUCXOXKICHUS KHU3HH Ha 3emiie 1 0 0 bubnuorexa [IOK
https://m.edsoo.ru/863ea5a6
12 PasBuTue XU3HU HA 3eMJIe TTO ApaM | ITEPHOIaM 1 0 0 bubmmoreka [IOK
https://m.edsoo.ru/863ea6be
13 OcHOBHBIE 3TaIlbl HBOJIOLUHN PACTUTEILHOTO U )KUBOTHOTO 1 0 0.5 bubnuoreka [IOK
mupa. [IpakTrueckas padota Ne 1 «/3ydeHre HCKOMaeMbIX https://m.edsoo.ru/863ea8bc
OCTaTKOB PACTEHUH U JKUBOTHBIX B KOJICKITUSIX)
14 CoBpeMeHHas cucTeMa OpraHMuecKoro Mupa 1 0 0 bubnuoreka [IOK


https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
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Tema ypoka

DBOJIIOIHS YeJIOBEKa (aHTPOIIOTEHE?)
JBuxkymiue cuibl (pakTopbl) aHTPOIIOTEHE3a

OCHOBHBIE CTaauu 3BOJIFOIIMH YCIOBCKa
YenoBeueckue pacbl U IPUPOJHBIC aaallTallik 4YCJIOBCKa

Pesepubliil ypok. O6061eHue no reMe «Bo3HUKHOBEHUE U
pa3BUTHE )KU3HU HA 3eMJIE»

DKOJoTrus Kak HayKa
Cpenpbl oOuTaHus U SKOIOrnueckre hakTopbl

Aobuotuyeckue daxropsl. Jlaboparopnas padota Ne 3.
«Mopdodonoruueckue 0COOEHHOCTH PACTEHUI U3 Pa3HBIX MECT
oOutanus». JlaboparopHas padora Ne 4. «BnusiHue cBeta Ha
POCT U Pa3BUTHE YEPEHKOB KOJIEYCa

buotnueckue hakropsl

DKOJIOTMYECKUE XAPAKTEPUCTUKH Nomyssinuu. [Ipaktuyeckas
pabota Ne 2 «[Toacuér mIOTHOCTH MOMYJSIHA Pa3HbIX BUOB
pacTeHuin»

Coo0miecTBa OpraHu3MOB — OHOIEHO3
DKOJIOTUYECKHE CUCTEMBI (IKOCHCTEMBI)

OCHOBHBIE ITOKA3aTeId DKOCUCTEMBI. DKOJIOTHYECKUE
nupamusl. CBoiicTBa skocucteM. Cykieccus

[IpupoaHbIE 3KOCUCTEMBI
AHTpPOIIOT€HHBIE IKOCUCTEMBI

KonnuecTBO yacoB

Bcero Konrponpabie [Ipaktuueckue H3YICHHA

paboThI
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0

paboThI

1.5

JlaTa

DJEeKTpOHHBIEC IU(PPOBBIE
00pa3oBaTenbHbBIE PECYPCHI

https://m.edsoo.ru/863ea48e
bu6mmoreka [IOK
https://m.edsoo.ru/863eac2c

bubmuoreka [JOK
https://m.edsoo.ru/863ead44

bubmuorexa [JOK
https://m.edso0.ru/863eaea2

bubmuorexa [JOK
https://m.edsoo.ru/863eafec
bu6mmoreka [IOK
https://m.edsoo.ru/863eb10e

bubmuorexa [JOK
https://m.edso00.ru/863eb348

bu6mmorexa [IOK
https://m.edso0.ru/863eb46a
bu6mmoreka [JOK
https://m.edso0.ru/863eb46a
bu6mmorexa [IOK
https://m.edso0.ru/863eb5fa


https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

1/

30

31

32
33

34

Tema ypoka

buocdepa — riobdanpHas skocucTeMa 3eMin
3aKOHOMEPHOCTH CYIIECTBOBaHHS OHOC(EpHI

YenoseuecTBo B Onocdepe 3eMiaun
CocyiiecTBOBaHHE MIPUPOJBI U YEIOBEYECTBA

PeseprHblit ypok. O600mmenue temsr «CooOriecTsa u
9KOJIOTMYECKUE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Bcero Konrponpabie [Ipaktuueckue H3YICHHA

1

34

KonnuecTBO yacoB

paboThl

0

paboThI
0

2.5

JlaTa

DJEeKTpOHHBIEC IU(PPOBBIE
00pa3oBaTenbHbBIE PECYPCHI

bu6mmoreka [IOK
https://m.edsoo.ru/863ebb5e

bubmuorexa [JOK
https://m.edsoo.ru/863ebd16

bubmuorexa [JOK
https://m.edsoo.ru/863ebale


https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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