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[Tporpamma pa3paboTaHa Ha OCHOBe

TpeboBaHuii PeepasbHOTO roCyZapCTBEHHOT0 00pa30BaTeIbHOI'O CTaH/[apTa
OCHOBHOTO 00111er0 00pa30BaHus, YTBEPKAEHHOT0 MPpUKa3oM MUHHCTePCTBA
obpa3zoBanHus 1 HaykKu P® Ne 287 ot 31.05.2021;

aBTOPCKOM IporpaMMsI o 6uosioruu s 10-11 kmaccoB (Ha ocHOBe TMHUM Y MK
«buosnorusa» aBropa B. B. Ilaceunuka.)
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ITIOSACHUTEJ/IbHASA 3AITMCKA

[Ipyu pa3spaboTke mnporpammbl MO OHOJIOTMM TEOPETUYECKYIO OCHOBY ISt
oripejie/ieHUs1 TOAXOZ0B K (DOPMUPOBaHUIO COJepKaHWsl ydeOHOro rmpeameTa
«buosorusi»  CcocTaBWIM: KOHUenTyajJbHble mnosiokeHuss @DPIroCc COO o
B3aMOOOYC/IOB/IEHHOCTH  1ieJiell, COZlep)KaHusi, pe3y/bTaToB o0yueHusT WU
TpeOOBaHM1 K YPOBHIO MO/ATOTOBKH BBIMTYCKHUKOB, T0J/I0’KeHUsSI 00 00IIUX Liensax U
MPUHLUIAX, XapaKTepPU3YIOL[UX COBpPeMeHHOe COCTOSIHMEe CUCTeMbl CpeJHero
ob1riero obpa3oBanus B Poccuiickoii ®esepaliyi, a TakxKe T0JI0KEeHHS O Crieluduke
Ouosioruu, e& 3HaueHWM B TI03HAHUM JKUBOM TMpHUPOABI U obecrieueHUU
CYIIIeCTBOBaHUsI uesioBeueckoro obiiectBa. CorsiaCHO Ha3BaHHBIM T10JIOXKEHUSIM,
oripe/ie/ieHbl OCHOBHBIE (DYHKLIMW MPOTrPaMMBI TT0 OMOIOTUA U e€ CTPYKTYpa.

[Tporpamma 1o 6uo0TYUM AAET Tpe/icTaBIeHre O 1iesisix, 06 o01meld cTpaTeruu
oOyueHusi, BOCIIUTAHUS U Pa3BUTHs 00yUaroluXcsl CpeicTBaMy yueOHOro rpeamMeTa
«buonorus», onpezesnsier obsizaTesbHOe TIPeJMETHOE COJlepP)KaHKe, ero CTPYKTYPY,
pacripefieieHle 10 pas3jefaM U TeMaM, peKOMeHJyeMyl0 T0C/ie[0BaTelbHOCTb
M3yueHUusi yyeOHOro MaTepuasa C yUETOM MEXXIIPeJMETHbIX U BHYTPUIIPEJIMETHbIX
CBsizeli, JIOTUKA 00pa3oBaTesbHOTO TIpoliecca, BO3PaCTHBIX 0COOeHHOCTe
00yUaroIuXCsl.

B nporpamMe 10 OMONOTMM TaK)Xe YUUTHIBAIOTCS TpeboBaHUS K

IJIAHUPYEMbIM JIMYHOCTHBIM, MeTarpeJMeTHbIM U T[peJMeTHbIM pe3y/bTaTaM
oOyueHuss B (OPMUDOBAaHHMU OCHOBHBIX BHJOB  yueOHO-TI03HaBaTeIbHOM
nesITeTbHOCTU/YyueOHbIX  IeHCTBUM  00ydYaroluXxcsi T0 OCBOEHHIO COZleprKaHUs
6ro/iI0ornUecKoro o6pa3oBaHusl.
B nporpammMe mo 6uonoruu (10-11 kmaccel, 0a30BbIii ypOBeHb) peayil30BaH
MIPUHLIMIT TIPEEMCTBEHHOCTH B U3ydyeHUU Ouosioruu, Osarofaps uemy B Hei
MPOCMaTpUBAeTCsl  HAlpaB/JeHHOCTb HAa pa3BUTHe 3HaHWM, CBfA3aHHBIX C
¢dbopmHrpoBaHEeM ecTeCTBEHHO-HayuHOT0 MHPOBO33peHus, L|eHHOCTHBIX
OpUeHTalMi JIMYHOCTH, SKOJOTMYECKOTO MBIIJIEHHs], TIpe/iCTaB/IeHU O 37J0POBOM
obpa3e >ku3HU U OepeXXHbIM OTHOLLEHMEM K OKpY’Karolllell MPUPOJHON cpeje.
[TosToMy Hapsily C W3ydyeHreM o0011[eOMOIOTHYeCKUX TeOpvi, a TakKe 3HaHUW O
CTPOEHUU >KMBBIX CHUCTEM Pa3HOT0 PaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOLIECCOB B TpOrpamMme IO OWOJIOTHU Y[ie/ieHO BHUMaHHe UCII0/Ib30BaHUI0
TMOJIyUeHHbIX 3HaHWI B MOBCEJHEBHOM >KU3HU /ISl PelleHus] MPUKIaJHbIX 3aZau, B
TOM 4ucC/e: NMPOMUIAKTUKA HaCIe[JCTBeHHBbIX 3abosieBaHUI uesloBeKa, MeJuKO-
reHeTUUeCKOro KOHCY/IbTUPOBaHUs, 000CHOBaHUS SKOJIOTUYECKH 1]e/iec000pa3HOro
TOBe/IeHHs1 B OKpY)Katolllell MPUPOAHOM cpejie, aHaau3a BAUSHUSI X031CTBEHHOU
JlesiTe/IbHOCTU UejioBeKa Ha COCTOsSIHWE TMPUPOJHBIX U UCKYCCTBEHHBIX 3KOCHUCTEM.
YcuneHve BHMMaHMSI K TIPUK/IAJIHOM HampaB/AeHHOCTH YyueOHOro rpegMeTa
«buonorusi» MpoUKTOBaHO HEOOXOAUMOCTBIO 0becrieueHUs YCJIOBUM /IJisi pellieHust
OJHOM W3 aKTyasbHbIX 3a/lauy IIKOJbHOrO OMOj0ruueckoro obpa3oBaHUs], KOTOpast
npeAronaraer ¢GopMHpOBaHHe Yy O0YyYaroLUXCs CIOCOOHOCTH aZarTUPOBaThC K
M3MeHeHUsIM JMHaMUYHO pa3BHBAIOIIerocsi COBpeMeHHOT0 MUpa.

Buosiorusi Ha ypoBHe cpeiHero o6iero o6pa3oBaHUs 3aHHMMaeT BaXkKHOE
Mecto. OHa obecrieuviBaeT (oOpMHUpOBaHHE Y OOyYarOIIMXCs TIpeACTaBAeHUld o
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Hay4YHOM KapTHWHe MHpa, pacmupsieT ¥ 0000IjaeT 3HaHUSI O >KUBOU TpUpOJe, eé
OT/IMUUTE/TBHBIX TIPU3HAKaX — YPOBHEBOW OpraHM3alldd W SBOJIIOLUH, CO3/aéT
yCJIOBUS  JJISi:  TIO3HAHWS ~ 3aKOHOB  JKMBOM  TIpUPOZBI,  (hOpPMHUPOBaHMUS
(YHKIIMOHAIPHONW TI'DaMOTHOCTH, HABBIKOB 37I0POBOTO U 0Oe3omacHoro obpasa
YKU3HH, FKOJIOTUUECKOTO MBIIIJIEHHS], [[EHHOCTHOTO OTHOIIEHUs K )KUBOU TIPUPO/Ie U
YeJI0BEKY.

BosibIlioe 3HaueHHe OUOJIOTHSI UMEET TaKKe /IS PellleHHsT BOCIIUTATe/IbHBIX U
pa3BMBAIOIIMX  337lau  cpeAHero  oOmero  oOpa3oBaHUs,  COL[MA/IM3AL[UU
oOyuaroruxcs. VM3yueHue Ouonoru obecrieurBaeT yC/IOBUSA s (hOPMHUPOBAHUS
WHTE/UIEKTya/IbHBIX, KOMMYHUKALIMOHHBIX U  MH(OPMAI|MOHHBIX  HABBIKOB,
3CTeTUUYECKOW KY/IbTYDPbI, CIIOCOOCTBYeT HWHTErpali OWOJOTMYeCKUX 3HAaHWM C
Npe/ICTaB/AeHUsMU U3 J[PYTUX YUeOHBIX TPeJMEeTOB, B YaCTHOCTH, (PU3UKHU, XUMHU U
reorpadguu. Ha3BaHHble TIONIOXKEHUsT O TMpeJHAa3HAUeHWU Y4eOHOro TMpeaMeTa
«buosorusi» CoCTaBWIM OCHOBY [i/Isl OTpejie/ieHUs1 TIOJXOZ0B K OTOOpy u
CTPYKTYPDUPOBAaHUIO €ro COJlep)KaHWsl, TIPeACTaB/IeHHOr0 B TIpOrpaMMe TIO
buonoruu.

OTb6op cozmeprkaHuss yueGHOro mpeameTta «buonorus» Ha 0a30BOM ypOBHe
OCYLIECTB/IEH C TIO3WLMK KyJIbTYpPOCOOOpPA3HOro TMOAX0Zd, B COOTBETCTBHUH C
KOTOPBIM OO0yuYaroIuecss J0/DKHbI OCBOMTb 3HAHUS W YMEHHs, 3HAuMMble [Jis
dopMHpoBaHUs OOIeH KY/JIbTYpbI, OIpeJesIolie aJleKBaTHOe TIOBe/eHHe
yesiloBeKa B OKPY)Karoll[el TPUPOJHON cpefie, BOCTpeOOBaHHbIE B IOBCEIHEBHOMU
KU3HU U TpaKTUueckou gesrenbHocTd. Ocoboe MecTo B 3TOM CHUCTeMe 3HAHU
3aHUMAIOT 3/IeMeHThI CO/lep)KaHUsl, KOTOpbIe C/Ty>KaT OCHOBOM fyisi (hOpPMUDPOBaHUS
TIpe/ICTaBJIeHWA O COBPEMEHHOM eCTeCTBEHHO-HAyuHOM KapThHe MHpa H
I[EHHOCTHBIX ~ OPHMEHTAl[UsIX  JIMUHOCTH,  CIIOCOOCTBYIOIMX  T'yMaHHW3aIuH
buonoruueckoro oo6pa3oBaHuUs.

CTpyKTypHpOBaHUEe COflep)KaHus yueOHOro marepuana B TIpOrpamMMe 10
OMOJIOTUM  OCYIIIeCTB/IEHO C Y4YETOM TIPUOPUTETHOTO 3HAaueHWs 3HaHUM 00
OT/IMUUTETBHBIX 0COOEHHOCTSIX YKHUBOMW TPHUPO/IbI, O €€ YPOBHEBOW OpraHMW3alviu U
5BOJTIOLIMUA. B COOTBETCTBHM C 3TUM B CTPYKType y4yeOHOro mpeamMeta «brosorusi»
BBIJIe/IEHBI CJIeIYIOIINE COZIep)KaTe/lbHble JTUHUM: «Bromorus Kak Hayka. MeTogbl
HAY4YHOTO TI03HaHUs», «KjeTka Kak Owonoruueckas cucrema», «OpraHusM Kak
buonornueckass cucreMa», «CucreMa ¥ MHOroobpasye OpraHMYeCKOro MUpay,
«DBOJTIOLIYS YKUBOM MPUPO/IbI», « IKOCUCTEMBI U TIPUCYIIME UM 3aKOHOMEPHOCTH».

Ilens u3yueHusi yueOHoro mpeamera «buosorusi» Ha 6a30BOM ypOBHE —
oB/aZieHe  OOydYalOIMMHUCS  3HAHUSAMH O  CTPYKTYPHO-(YHKI[MOHA/TLHOM
OpraHM3allMi JKUBBIX CHCTEM pa3HOTO paHra W IpuoOpeTeHHe yMeHUM
WCII0/Tb30BaTh 9T 3HAHUS JI1 TPAMOTHBIX AEWCTBUM B OTHOIIEHWH OOBEKTOB
YKUBOM TIPUPOZIBI U PellleHNsT Pa3/IMYHbIX XKU3HEHHBIX TPO0IeM.

HocTxeHue 1je1d U3ydeHust yuebHoro mpegmeta «buonorusi» Ha 6a30BOM
yPOBHe 006ecrieunBaeTCs peleHreM C/IeAYIOIUX 3azau:

OCBOeHMe OOyuaroIMMUCA CUCTEMBbI 3HAHUK O OHOJIOTMUECKUX TEeOpHsX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TMIOTe3aX, MpaBWIaX, CIy>KallluX OCHOBOM
it GOpMUPOBAHUS TIPEJCTAB/IEHUM O eCTeCTBEeHHO-HAayuHOW KapTHHE MHpa, O
MeTO/laX HayUHOTO IT03HAHUs, CTPOEHWH, MHOT000pa3ud U 0COOEHHOCTSX >KUBBIX
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CUCTeM pa3HOIr'o yYPOBHs OpraHW3alliM, BBIJAIOIIMXCS OTKPBITHUAX U COBPEMEHHBIX
HCC/IeJOBaHUSIX B OMOJI0THH;

¢bopMrpoBaHue y OOyuarol[UXCsl T03HaBaTeIbHbIX, UHTE/UIEKTYyalbHbIX U
TBOPYECKUX CMOCOOHOCTeN B TIpOLjecce aHaiu3a JaHHBIX O TMyTSIX pa3BUTUS B
OuoNorUM Hay4yHBIX B3TJISIZIOB, Ueld U TIOAXOAOB K M3YUEHHWIO >KHUBBIX CHUCTEM
Pa3HOTr0 YPOBHS OPTraHU3aIUH;

CTaHOBJieHWe y oOydJawomuxcs oO0Imeid Ky/abTyphl, (YHKIHOHATEHOM
I'PaMOTHOCTH, pa3BUTHe YMeHHI OObSCHATb W OlLIEHHWBATh SIBJIEHUs OKPY>Kaloll[ero
MHpa >XMBOU MIPUPO/Ibl HA OCHOBAaHWY 3HAHWM U OMbITA, TTO/IyYeHHBIX TIPU U3yUeHUU
Ou1oJsIornuy;

dbopMrpoBaHue Yy OOyualoluXCsd YMeHWW WITIOCTPUPOBATh 3HaueHHe
OWonorMUeCcKUXx 3HAHWUM B TIPAKTHUECKOH [IesSTeIbHOCTH YesIoBeKa, Pa3BUTHH
COBPEMEHHBIX MeUI[UHCKHUX TEXHOJIOTHI M arpoOMOTeXHOOTHA;

BOCIIMTaHUe yOeXJEHHOCTH B BO3MOXXHOCTU TI03HAHUS Ue/IOBEKOM >KHUBOM
TIPUPO/ibI, He0OX0AUMOCTH Oepe)KHOTO OTHOIIEHUS K Hel, COOMoeHUsT ITUUeCKUX
HOPM TIpY TIPOBeJieHUM OH0J/IOTHYeCKUX UCCIe/JOBaHUM;

OCO3HaHWe 1[eHHOCTH OWOJOoruYecKuX 3HAHUWM [IIs1 TIOBBIIIEHUs] YPOBHS
9K0JIOTUYECKOU KY/IbTYPBI, /11 HOPMHUPOBAaHUS HAyUHOTO MUPOBO33DEeHMS;
IIpUMeHeHHe TIPUOOPEeTEHHBIX 3HAHUM W yYMEHHH B ITIOBCEAHEBHOW >KU3HU IS
OLIeHKU TMOCJIeCTBUM CBOEM AesiTeJIbHOCTH T0 OTHOLLIEHUIO K OKDY’Karolllen cpepe,
COOCTBEHHOMY 3/I0POBBIO, O0OOCHOBaHWE W COO/O/eHHe Mep TPOMUIaKTHKA
3abo/1eBaHUM.

B cucreme cpegHero obiero o6pa3oBaHusi «buonorus», usydaemasi Ha
0a30BOM YpOBHe, SIB/IsieTCsA 00si3aTeNbHbIM Y4ueOHBIM IIpeIMeTOM, BXOJSIIUM B
cocTaB TipeiMeTHOU 006/1acTh «ECTecTBeHHO-HayUHbIe ITPeIMEThI».

Vcnonb3oBanre o0o0pymoBaHusl IjeHTpa «Touka pocTa» TIpH peanu3ariu
JlaHHOM paboueii porpamMMbI ITO3BOJISIET CO3/]aTh YC/IOBHS:

. JUTsL PACIIMPEHHUsI CO/IePKaHMsI IIIKOJTBHOTO OMOJ/IOTHYeCKOT0 00pa30BaHMS;

. JUIsI TIOBBIILIEHUS TT03HABATE/IbHOM aKTUBHOCTH O0YYalOL[UXCsl B €CTECTBEHHO
- Hay4yHOU 00/1acTH;

. JUIST pa3BUTHS JTMUYHOCTHA pebeHKa B Tipoijecce 0OyueHHSI OMOJIOTHH, €T0

criocobHocTel, (GOpMHUPOBaHHS W Y/OBJETBOPEHUsS COLMATBHO  3HAUMMBbIX
WHTEepeCcoB U MOTpeOHOCTeH;

. J7isi paboThl C OZAPEHHBIMU IITKOJIbHUKAMH, OpraHW3al[dd WX pa3BUTUS B
pa3MUUHBIX 00/1acTsAX 0Opa3oBaTebHOM, TBOPUECKON JesITe/TbHOCTH.

ITpumensist 1 poBbie 1abopaTopyuy Ha YpOKax OMOJIOTHH, yUalllliecs CMOTYT
BBITIOJTHUTH MHO>KECTBO JIaDOpaTOPHBIX pabOT W IKCIIEPUMEHTOB 10 IPOrpaMMe
OCHOBHOM IIIKOJIBI.

Ins wu3yueHus Owosiornn Ha 0a30BOM YpOBHe cpeaHero o0iero obpa3oBaHUs
otBoauTcsi 68 yacoB: B 10 knacce — 34 yvaca (1 yac B Hezesnt0), B 11 kmacce — 34
yaca (1 yac B Hejie/lt0).

COJEPXAHUE OBYUEHUSA
10 KJTACC
Tema 1. buosiorusi Kak Hayka.



buonorus kak Hayka. CBsi3b Ouosioruv C 0OII[eCTBEHHbIMH, TeXHUUYECKUMU W
JPYTMMHU eCTeCTBeHHbIMH HayKaMu, Quiocopuel, 3TUKOM, 3CTETUKOW M TPAaBOM.
Ponb 6uosiorny B (popMHUpPOBaHWM COBPEMEHHOM HayuHOU KapTWHBI Mupa. CrcreMa
OMOIOTHYeCKHX HaYK.
MeToapl TI03HAHUSI XUBOW MpUPOABI (Hab/oJeHue, 3KCIIepUMEeHT, OIMCaHue,
nu3MepeHue, Kaaccu(UKaius, MoJenupoOBaHUe, CTaTUCTAYecKass 00paboTka
JIJaHHBIX).
JdeMoHCcTpanuu:
IToptpetsl: Y. apBuH, I'. Menzens, H. K. Koasnos, [I)x. YoTcoH u @. Kpuk.
Tabuiiel ¥ cxeMbl: « MeTo/bl TTI03HAHUS KUBOUW TIPUPO/TI».
JIaGopaTopHbIe U MPAKTHYECKHE PA0OThI:
[Mpaktrueckast pabota Ne 1. «Vcronbp30BaHNe pa3/IUUHBIX METOZAOB TIPY HU3yUeHUH
610/I0TNYeCKUX 0OBEKTOBY.
Tema 2. JKuBble CUCTeMbI M UX OpraHu3anus.
JKuBbie cuctembl (OMOCHCTeMBbI) Kak TpegMeT H3yuyeHUs Ouonoruu. OTauuue
JKMBBIX CUCTEM OT HEOPraHWYeCKOHW MPUPOJBI.
CpoiicTBa OWocucTeM W HX pa3HooOpasuwe. YpPOBHM OpraHusaiuyd OuocucTem:
MOJIeKY/ISIPHBIM, KJI€TOUHbIM, TKaHeBbIM, OPraHU3MEeHHbINU, MOMY/ISILIMOHHO-BU/JOBOU,
9KOCUCTEeMHBIN (OMoTeoleHOTUYeCKHi), 6noCchepHBI.
JdeMoHCcTpanuu:
Tabuiiel 1 cxeMbl: «OCHOBHBIE TIPHU3HAKK YKU3HW», «YPOBHU OpPTraHU3aIM XKUBOU
mprupoAbI».
O6opyaoBaHue: Moiesib MoJiekysibl JTHK.
Tema 3. XumMHnueckuil COCTaB U CTPOeHHE K/IeTKH.

XUMUYECKUM COCTaB K/eTKU. XHWMHUYeCKhe 37eMeHTbl: MaKpO3/eMeHTHl,
MUKpPO3/1eMeHThl. Bojja 1 MUHepasibHbIe BelleCTBa.
@YHKLIMU BOJbl U MUHEpa/IbHBIX BellleCTB B KieTke. [loanepxaHre 0CMOTUYECKOTO
banaHca.
benkn. CoctaB u cTtpoeHne 0elKOB. AMHHOKHCIOTBI — MOHOMEpBI OesKOB.
He3ameHnmble ¥ 3aMeHHMMble aMUHOKHCJIOTbI. AMUHOKHC/IOTHBIM COCTaB. YPOBHU
CTPYKTypbl 0e/IkoBOW MOmeKy/bl (TiepBUYHAsi, BTOpDUYHAsi, TPeTUUYHasi W
yeTBepTHYHAsE CTPYKTypa). XHMHUYeckue cBoiicTBa 0enkoB. buonoruueckue
¢dyHKUMY OenKoB.
depmMeHTEl — OuoMOrMUecKrWe KaTanu3atopbl. CTpoeHue ¢epMeHTa: aKTHUBHBIN
I[eHTp, cyOcTpaTHas creruduuHoCTh. KodepmeHnTbl. Buramuubl. OTauums
(epMEHTOB OT HEOPraHWYeCKUX KaTaJu3aTOPOB.
YrneBogpl: MoHOcaxapuibl (T/H0KO3a, pubo3a U Je30kcrMpubo3a), Auvcaxapuyfibl
(caxapo3a, JlakTo3a) W mMoJMcaxapubl (Kpaxmasa, TIJIMKOTeH, LeJUIH/03a).
buonorrnueckre yHKLMM yI/I€BO/OB.
JIumuApl: TPUTIULEPUAb], hochomuuabl, creponabl. I'uapodunsHO-THIPO(GOOHEIE
cBoiicTBa. buosorndeckue ¢yHkiuu munugoB. CpaBHeHHe YTeBOJOB, OelKOB U
JIUTIAJIOB KaK UCTOYHHUKOB SHEPTUM.
Hyxkneunosele kuciotel: [JHK v PHK. Hykneotnael — MOHOMepbl HYK/IEMHOBBIX
kucioT. Ctpoenue u ¢yHkuuu [THK. Ctpoenuwe u dynkuyu PHK. Buabsi PHK.
AT®: cTpoeHue U HYyHKIIUU.



LuTtonorus — Hayka o KneTke. KyiieTouHasi Teopusi — MpUMep B3aUMOZeNCTBUS Ujlen
Y (DaKTOB B HAYUHOM T103HaHUU. MeTo/ibl U3yueHUs K/IeTKHU.

KrneTka Kak LenocTHasi »kuBass cucrteMa. OOIue MpH3HAKU KJIETOK: 3aMKHYyTast
Hapy)kHass MemOpaHa, Mosiekysnbl JIHK Kak TreHeTHMUecKuil armapar, CHUCTeMa
cuHTe3a bOenka.

Tunbl K/IETOK: 3yKapyhoTUuecKas U TpokapuoThueckas. OCOOeHHOCTH CTpPOeHUs
NPOKapUOTHUYeCKOW  KiaeTKu.  KietouHasi  creHka — OakTepuii.  CTpoeHMe
9YKapuOTUYeCKOHW K/eTKH. (OCHOBHbIE OT/IMYUSI PaCTUTE/IbHOW, >XUBOTHOM W
rpyuOHON KIeTKH.

IToBepXHOCTHBIE CTPYKTYpbl K/I€TOK — KJ/I€TOYHas CTeHKa, TIJIMKOKAJIMKC, WX
dynkiuu. [Tna3maTrueckass MmembpaHa, eé cBoiicTBa U GyHKI[UH. L[uToria3mMa u eé
opraHouzibl. OpgHOoMeMOpaHHble opraHouApl Kiaetku: OIIC, armapar I'ombmxw,
m30coMbl.  [lo/lyaBTOHOMHBIE OpPraHOWZbl KJIETKU: MUTOXOHZAPWUM, TIUIaCTHU/BI.
[TpoucxoxxaeHre MUTOXOHAPUM U Timactuia. Bugsl miactuz. HemembpaHHBIe
OpPraHOM/Ibl KJeTKU: pHUOOCOMBI, KIETOUYHbIA IeHTp, LIeHTPUOJIM, PEeCHUUKH,
JKCYTUKU. @YHKIMU OPraHoOW/I0B K/IeTKU. BKiroueHus.

Snpo — perynaTopHbIM 1ieHTp KiaeTKd. CTpoeHue siapa: siiepHas 000J10UKa,
Kapuoria3ma, XpOMaTHH, SAPbILIKO. XPOMOCOMBI.

TpaHCIIoOpT BelLlecTsB B K/eTKe.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. T'yk, T. IllIBann, M. Ilneligen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®pauknus, K. M. bap.

Huarpammebl: «PacripefiefieHue XMMUUECKHUX 3/IEMEHTOB B HEKHMBOU TIPUPOJiE»,
«PacripefiesieHre XMMHUUYECKUX 3/IEMEHTOB B XKUBOU TPUPO/IE».

Tabmuibl U cxembl: «[lepuosuueckasi Tabmuila XUMUUECKUX —3/IEMEHTOBY»,
«CTpoeHue MoJIeKyibl BOAbl», «brocuHTe3 6eska», «CTpoeHre MOJieKy/ibl Oeskay,
«CtpoeHue (epmenta», «HyknenHoBbie KUCI0THL. JTHK», «CTpoeHHe MOeKY/bI
AT®», «CTpoeHMe 3yKapuOTHUYeCKOM KeTKu», «CTpOeHWe >XUBOTHOM KIIE€TKW»,
«CTpoeHUe pacTUTeNbHOM KeTKu», «CTpoeHWe TMPOKAapUOTUYECKOU KJIeTKW»,
«CTpoeHue siipa KIeTKW», « YT/IeBObl», «JIunmmab».

Ob6opynoBaHue: CBeTOBOM MHUKDOCKOM, 0O0Opy/JoBaHWe i  TIPOBeAeHUs
HaO/TIO/IeHnH, W3MepeHHl, JKCIepUMEHTOB, MHKpOIIperiapaTbl PacTUTebHBIX,
YKUBOTHBIX 1 OaKTeprabHBIX K/IETOK.

JIaGopaTopHbIe U MPAKTHYECKHE PA0OThI:

JlaboparopHast pabora Ne 1. «/3yueHHWe KaTa/UTHUeCKOW aKTUBHOCTHA (PepMEHTOB
(Ha mpuMepe amMu/ia3bl UK KaTanasbl)».

JlaboparopHast pabota Ne 2. «/3yueHue CTpOeHHs K/I€TOK PACTEHUH, >KUBOTHBIX U
GakTepuii Mo, MUKPOCKOTIOM Ha FTOTOBBIX MMKpOIIperiapaTax v UX OMUCaHUe».
Tema 4. )KusHegesasTe/IbHOCTb K/I€TKH.

OOmeH BelleCcTB, WIM MeTab0/MM3M. AcCUMUISIUA (TUlacTUUeCcKu oOMeH) U
AUCCUMWIISLMSL  (9HepreThueckuii oOMeH) — JBe CTOPOHBI eJWHOTO TIpoljecca
MeTtabom3ma. Pojib 3aKOHOB COXpaHEHHs BeIeCTB W YHEPTMM B TMOHUMaHUU
MeTabonm3ma.

Tunbl oOMeHa BelllecTB: aBTOTPO(HBIA U reTepoTpodHBIA. Posb (epmMeHTOB B
oOMeHe BellleCTB ¥ MpeBpallleHrny YHePTUU B KJIeTKe.
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dotocunTe3. CBeToBass U TeMHOBasi (pa3bl (hoToCHMHTe3a. Peakiu (oTocUHTe3a.
OddekTuBHOCTL (oOTOCHMHTe3a. 3HaueHUWe (OTOCUHTe3a MJisd >KU3HM Ha 3emiie.
Bnusinue ycnoBuid cpeibl Ha (OTOCMHTE3 U CIOCOObI TIOBBIIIEHUsI €ro
MPOAYKTUBHOCTHU Y KYJ/IbTYPHBIX PACTEHUN.

XeMocHHTe3. XeMOCHUHTe3UPYIoIHe 0akTepry. 3HaueHHe XeMOCHHTe3a /Il KU3HH
Ha 3emuie.

OHepreTuecKuii 0oOMeH B K/eTKe. PaciieryieHue BeIeCTB, Bbifie/ieHHe U
aKKyMYyJIMDOBaHMe 3HePTyH B K/leTKe. DTallbl SHepreTUUeckKoro oomena. I'mkosus.
bpoxenrie u ero Buibsl. KuciopogHoe OKUC/IeHUe, WIA KJ/IeTOYHOe [bIXaHue.
OxkucnutensHoe dochopunipoBanre. PHeKTUBHOCTL SHEPreTUYeckoro ooMeHa.
Peakuum mMatpuuHoro cuHresa. 'eHetnueckass nH@popmauusa u JHK. Peanusanus
reHeTUYeCKOM HH@oOpMaluu B KiaeTKe. ['eHeTMUYeCKUM KOJ U €ro CBOMCTBaA.
TpaHckpurmius — MaTpuuHbiid cuaTe3 PHK. TpaHcsiius — 6uocrHTe3 6esika. DTarbl
TpaHisaLmu. KorpoBanue aMuHOKHCIOT. Pob prbocoM B OrocuHTe3e Oerka.
Heknetounbie (opMbl >XHM3HM — BUPYChl. McTtopusi OoTKpbiTHs BupycoB (/. .
VBaHoBCKuii). OcCOOEHHOCTM CTPOEHHsI U O KU3HEHHOrO I[MK/Ja BHUPYCOB.
bakrepuodaru. bonesHu pacTeHuli, >XMBOTHBIX M 4Ye/IOBeKA, BbI3bIBaeMbIe
BUpycamu. Bupyc ummyHogedwuiuta uenoBeka (BUY) — Bo3byaurens CIIN[a.

OObpaTHast ~ TpaHCKpWIILIWS,  peBepraza W  WHTerpaza. IIpoduiakTrka
pacripocTpaHeHUsI BUDYCHBIX 3a00/1eBaHUM.
JeMoHCcTpanuu:

[Toptpetsr: H. K. Konbuos, 1. . UBanoBckuy, K. A. Tumupsses.

Tabmurel ¥ cxeMbl: «Tumbl TMTaHUs», «MeTabom3m», «MUTOXOHAPHS»,
«JHepreTUUecKuii o0bMeH», «Xsoporiact», «®otocuHTe3», «Ctpoenue [JHK»,
«Ctpoenre u (GyHKIIMOHHPOBaHUe reHa», «CuHTe3 Genka», «['eHeTHUeCKUH KO,
«Bupyce», «bakTtepuodarmn», «CtpoeHue W >Xu3HeHHbIM WK1 Bupyca CITN/a,
OakTepuodara», «Permkarnys [JJHK».

OO6opyoBaHue: MojeMU-anTuIMKalud  «YaBoenne JIHK #  TpaHCKpUMIUS»,
«buocunTes benmka», «CTpoeHure KneTKu», Mojienb CTpyKTypbl JTHK.

Tema 5. Pa3MHoOXeHHe ¥ MHAUBH/lya/IbHOE pa3BUTHe OPraHU3MOB.

KreTouHbIl LUK/, WM KU3HEHHbIA LUK/ KneTKu. IHTepdasza u muto3. IIporjeccsl,
nporekatoiue B uHTepdase. Perivkaiusi — peakijusi MmaTpuuHoro cuHte3a [JHK.
CTpoeHHe XpOMOCOM. XPOMOCOMHBLIM HAa00Op — KapuoTHI. [IUTJIOWIHBIN U
raryIOuAHbIM  XPOMOCOMHbBIe Habopel. Xpomatufpl. LluTonoruyeckrie OCHOBBI
PasMHOKeHUsI U UHVBU/Iya/IbHOI'O0 pa3sBUTUSI OPraHMU3MOB.

Henenvie knetku — muto3. Ctaguy Murto3a. IIporieccel, Mpoucxoadiiye Ha pa3HbIX
CTafusIX MUTO3a. BUOIOrMYecKnii CMbIC MUTO3a.

[TporpamMmmupyeMasi rubesnb KJ1eTKU — arlornTo3.

dopmbl pa3sMHO)KeHHsI OpraHuU3MOB: Oecriosioe W T0/ioBoe. Buzbl 6Gecrionoro
pa3sMHOXKeHMs: [eJileHWe HaJBoe, I[I0YKOBaHMe OJHO- U MHOI'OKJ/IeTOYHBIX,
criopoobpa3oBaHyve, BereTaTUBHOe pa3MHOKeHHe. VICKyccTBeHHOe KIOHWPOBaHUe
OpraHu3MOB, ero 3HaueHue [Jis CeJIeKLUU.

[To/ioBOe pa3MHO’KeHHe, ero OT/INYMs OT 6ecrioioro.



Metio3. Cragun wmeno3a. [lpouecchl, TpoucxXofsiide Ha CTaAusIX Meko3sa.
[ToBemenne xpomocoM B Mero3e. KpoccunroBep. buonoruueckuii cMmbICT U
3HaueHue Meno3a.

['ameToreHe3 — ripoijecc 0Opa3oBaHMsl TIOJIOBBIX K/IETOK Y >KUBOTHBIX. [losOBbIe
)Kesie3bl: CeMeHHUKH W suuHuUKA. ObOpa3oBaHue W pa3BUTHE TI0JIOBBIX K/IETOK —
raMmeTr (CriepMaro30u, sWlleK/eTKa) — criepMaToreHe3 U oBoreHe3. OcobeHHOCTU
CTPOeHMUS SIMLIEKIeTOK U criepMato3ouaoB. OmnogoTBopeHue. [lapTeHoreHes.
NupvBuayansHoe pasBuTHe (oHTOrEHEe3). OMOpHOHa/IbHOe pasBuTHe
(aMbpuoreHes). OTanbl 3MOPHOHALHOTO PA3BUTHS y TI03BOHOYHBIX >KMBOTHBIX:
npobneHve, racTpynsuus, opraHoreHe3. I[ToctamOpuoHanbHOe pa3Butve. TUIIBI
MOCTAMOPHUOHA/ILHOTO pa3BUTHS: TIpsMoOe, HempsMoe (TMUYMHOYHOe). BrusHue
cpelpl Ha pa3BUTHE OPraHW3MOB, (DaKTOPHI, CITOCOOHBbIE BBI3LIBATh BPOXKIEHHBIE
YPOZCTBa.

PocT u pa3BuThe pacteHud. OHTOreHe3 1[BETKOBOI'O PacTeHHs: CTPOeHHe CeMeHU,
CTaZiuy Pa3BUTHSL.

JleMoHCTpanuu:

Tabmblt u  cxembl: «®POpMBI  pa3MHOMKEHHS  OPraHM3MOB»,  «/IBoiiHOe
OIUIOJOTBOPEHME Y LBETKOBBbIX pacTeHWl», «BereraTuBHOe pa3MHOKEHUE
pacteHuii», «JleneHne KieTKu OakTepuil», «CTpoeHHe TIOJIOBBIX KJIETOK»,
«CTpoeHne XpoMOCOMbI», «KieTouHblM 1UKI», «Permmmkauus IHK», «Mwurtos»,
«Meio3», «I[Ipsimoe u HempsiMoe pa3BUTHE», «['aMeToreHe3 y MJ/IEKOIUTAIOIUX U
yesi0BeKa», « OCHOBHbIE CTaIUM OHTOT€He3a».

Ob6opynoBaHue: MUKPOCKOTT, MUKpPOIIperiapaThl «CriepMaTo30u/ibl
MJ/IEKOIUTAIOLLEro», «SllleKneTka MyleKonurarouero», «KaproknHe3s B KieTkax
KOpelllKa JyKa», MarHuTHas MoZe/b-alruiukanus «lleseHue KIeTKu», MOJesb
OHK, Mmozenb MeTadazHOM XpOMOCOMBI.

JIabopaTopHbIe H MPpaKTUYeCKHe PaboThbI:

JlabopaTtopHasi pabora Ne 3. «HabsomeHre MHUTO3a B K/eTKaxX KOHUMKA KOpeITKa
JIyKa Ha FOTOBBIX MUKpOMpernaparax».

JlabopaTopHasi pabora Ne 4. «/3yueHHe CTPOeHHUs ITOJIOBBIX KJI€TOK Ha T'OTOBBIX
MHUKpOIIperaparax».

Tema 6. Hac/iegcTBeHHOCTH ¥ K3MEHYUBOCTh OPraHU3MOB.

IIpeamer u 3ajauv reHetvky. VIctopusi pa3sBuTHs reHeTUKU. Posib Lutosioruvd u
9MOPHOJIOTHUH B CTAHOB/IEHUU TeHeTUKH. BK/a/l pOCCUICKUX U 3apy0OeKHBIX YUEHBIX
B pa3BuUTHe TeHeTUKU. Metoabl reHeTUKHU (rubpur0/IOTHYEeCKUH,
LIATOTeHeTUYeCKUM, MOJeKy/IsipHO-TeHeTu4YeCcKuii). OCHOBHbIE  TeHeThuYecKue
NoHATHS. ["'eHeTUUeCKasi CUMBOJ/IMKA, UCIOJIb3yeMasi B CXeMaX CKpeIliMBaHUM.
3aKOHOMEPHOCTU HaC/IeJOBaHUs I[IPU3HAKOB, YyCTaHOBeHHble ['. MeHzeneMm.
MoHorubpuHoe CcKpelljiBaHWe. 3akOoH eAWHOOOpasusi THUOPUAOB TIEPBOTO
riokosieHus. [IpaBuio JoMyUHUPOBaHWS. 3aKOH paclierieHus TIpU3HakoB. ['uroresa
ynCTOThI raMeT. [1o/THOe ¥ HeroIHOe TOMUHUPOBAHME.

OurnbpugHoe CcKpelyBaHWe. 3aKOH He3aBHUCHUMOIO HaC/ae0BaHUS TIPU3HAKOB.
[luToreHeTUeCKWe OCHOBBI AWTHOPUIHOTO CKpel[UWBaHUs. AHalIu3Upyrollee
ckpelrBaHue. Vcnosb30BaHre aHAIU3UPYIOLIEro CKpPeLWBaHus [Jis Orpe/ie/leHUs
reHOTHIIa 0co0u.



CuernsieHHOe HacjeloBaHUe mMpu3HakoB. Pabora T. MopraHa 1o CIeTJIEHHOMY
HacJieloBaHKIO reHOB. HapyilieHre creryieHusi TeHOB B pe3yJ/ibTaTe KpPOCCUHTOBepa.
XpOMOCOMHasi TeOpUsl HaC/IeJICTBeHHOCTH. ['eHeTUUeCKyre KapThl.

'eneTvka T1I0/1a. XpPOMOCOMHOe oOrmpejejieHuWe T10jia. AyTOCOMbl W TI0JIOBbIE
XpoMocoMbl. ['omorameTrHele U rereporaMeTHble oOpranusMmel. HaciemoBanue
TIPU3HAKOB, CLIETVIEHHBIX C TTOJIOM.

N3meHurBOCTb. Buibl M3MEHUMBOCTH: HeHaC/IeICTBEHHAs U Hac/le[CTBeHHas. Posib
cpefibl B HeHaC/ie[JCTBEHHON U3MEHUMBOCTH. XapaKTepucThkKa MoJudUKalMoOHHON
VM3MEHUYMBOCTUA. BapuallMOHHBIM psifi ¥ BapualyMOHHas KpuBas. Hopma peakimu
rpu3Haka. KonmuecTBeHHble U KaueCTBEHHbIE TPHU3HAKUM UM WX HOPMAa peaklvu.
CBoricTBa MOAU(MKALMOHHOW M3MEHUHUBOCTH.

HacnenctBeHHasi, WM  TreHOTUNMYeCKasi, W3MeHUMBOCTb. KoMOWHaTHBHas
W3MEHUMBOCTb. Melo3 ¢ TI0/IOBOM MpoIlecC — OCHOBAa KOMOWHATHBHOM
M3MEeHUYMBOCTU. MyTaljuoHHasi u3MeHUMBOCTh. Knaccudukaiys MyTaldid: TeHHbIe,
XPOMOCOMHBIe, reHOMHbIe. YacToTa ¥ NMpUUYMHbI MyTaluuid. MyTareHHbie (DakTOpHI.
3aKOH rOMOJIOTUYECKUX PSOB B Hacae[4CTBeHHOM n3MeHunMBoCTU H. V1. BaBuoga.
BresiepHast Hac/ie[CTBEHHOCTb ¥ U3MEHUYMBOCTb.

I'enetuka uesioBeka. Kaprotun yesoBeka. OCHOBHbIe MeTO/bl T€HETUKU YesI0BeKa:
reHeajoruyeCcKum, OJ/IM3HELIOBLIH, LIMTOreHeTHUeCKUH, OMOXUMHUYECKUH,
MOJIEKY/ISIPHO-T€HEeTUYeCKUU. CoBpemeHHOe onpejie/ieHHe reHOTUIa:
TOJTHOTEHOMHOE CEeKBeHUPOBaHWe, TeHOTUIMPOBaHWe, B TOM YUCJie C MOMOLLbIO
[TL[P-ananm3a. HacnenctBeHHbIe 3a60/1eBaHUs UeioBeKa: reHHbIe 00se3HU, 601e3HU
C  HaCJe[CTBEHHOW  TIpe/IpacriofioKeHHOCTbI0,  XPOMOCOMHbIe  0o0Jie3HH.
ComaTtuueckve U reHepaTWBHble MyTalud. CTBO/IOBble KaeTKU. [IpUHIUTIBI
3/10pOBOr0 00pasa >KU3HU, AUArHOCTUKU, TTPOPUIAKTUKUA U JIeUeHUs] TeHeTUueCKUX
b6onesHeil. MeauKo-TeHeTUUECKOe KOHCY/IbTUPOBaHHe. 3HaueHWe MeUI[MHCKON
TeHeTHKU B Mpe/IoTBPAlLeHNH U JieueHHH TeHeTHUeCckKuX 3a00/ieBaHMi yesloBeKa.
JleMoHCTpanuu:

IToptpetsr: I'. Menpgens, T. Mopran, I'. ge ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. V. BaBunos.

Tabnuiel U cxembl: «MoOHOTMOpPUAHOE CKpeIMBaHWe U ero I[UToreHeTHuecKas
OCHOBAa», «3aKOH paclLerJIeHUsI U ero LIUTOreHeTUUeCKast OCHOBa», «3aKOH YMCTOTBI
rameT», «/IuruOpugHoe CKpeluBaHue», «IIuTosoruueckre OCHOBBI AUTHMOPUAHOIO
CKpelMBaHUs», «Melo3», «B3anmozelicTBre ajie/ibHbIX TeHOB», «['eHeTuueckue
KapTbl paCTeHUM, >KUBOTHBIX U uejioBeKa», «['eHeTHWKa mMoja», «3aKOHOMEPHOCTU
Hac/le[JOBaHusl, CLEIJIEBHHOTO C T0JI0M», «KapuOTHIIbI 4YesioBeKa U >KUBOTHBIX»,
«Bugsl u3MeHuuBOCTU», «MoguduKalMOHHasi WU3MEHUYMBOCTb», «HacnenoBaHue
pe3yc-hakTopa», «['eHeTHKa rpyni KpoBu», «MyTal[MOHHast U3MEHUUBOCThb».
OOGopynoBaHue:  MoJeNu-aniuIdKanuu — «MOHOTMOpPHAHOE  CKpeIlBaHUe»,
«HeronHoe momMuHUpOBaHUe», «/lurmbpugHoe cKpeluBaHue», «llepekpéct
XPOMOCOM», MUKPOCKOIT 1 MUKpomnpenapat «/[po3oduia» (HopMma, MyTaiiuy (popMbl
KPBLTbeB ¥ OKPACKHU Tesa), repbapuii «['opox MoceBHOM».

JIaGopaTopHbIe U MPAKTHYECKHEe PadOThI:

JlaboparopHass pabora Ne 5. «M3yueHue pe3y/sbTaTOB MOHOTHOPHUAHOTO U
AUTUOPUTHOTO CKpeIUBaHUs ¥ AP030(H/Ibl HA TOTOBBIX MHUKPOIIPeriapaTax».
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JlaboparopHass pabora Ne 6. «/3yueHue MoAUGbHUKALMOHHONW W3MEHUMBOCTH,
TIOCTPOEeHUe BapUallMOHHOTO Psifia U BapUal[iOHHOW KPUBOW».

JlabopaTopHass pabora Ne 7. «AHaiM3 MyTalMi y [Jpo30(uibl Ha TOTOBBIX
MUKpOIIperaparax».

[TpakTrueckast pabora Ne 2. «CocTaBieHre ¥ aHa/IA3 POIOC/IOBHBIX Ye/IOBEKa».
Tema 7. CeneKkius opraHu3MoB. OCHOBbI OHOTEXHO/IOTHH.

CesiekLusl KaK HayKa U IpoLiecC. 3apoXjeHue CejleKLjuy U JoMeCTUKaLlus. YUeHue
H. . BaBunoBa 0 IjeHTpax TIPOMCXOXKAEHUS W MHOT0oo0pa3usi Ky/JIbTYPHBIX
pacteHui. LleHTpbI TPOUCXOK/€HUS JOMAIIHUX )KUBOTHBIX. COPT, MOPO/a, [ITAMM.
CoBpeMeHHble MeTOZbI CeJIeKIMA. MacCOBbIM W WHAWBHAYa/JbHBIM OTOOPHI B
CeneKlUM pacTeHud W KUBOTHBIX. OlleHKa 3KcTepbepa. biam3KopojcTBeHHOe
cKpeluBaHvue — WHOpuauHr. Ywuctas JvHusA. CKpellliBaHWe UHWCTBHIX JIMHUM.
I'etepo3uc, Wi rubpugHas cuia. HepoicTBeHHOe CKpellBaHWe — ayTOPHIWHT.
OtpanénHast TMOpUAM3alvs U eé ycriexu. VICKyCcCTBeHHBIM MyTareHe3 U MojyueHue
MOJITIONI0B. J10CTH)KeHHUs Ce/TeKLIMU paCcTeHUH, J)KUBOTHBIX U MUKDPOOPTraHU3MOB.
buoTrexHosorus Kak oTpac/ib MPOU3BOACTBA. ['eHHass MH)KeHepUusi. JTarlbl CO3aHus
pekomOuHaHTHOW [IHK ¥ TpaHCTeHHBIX OpraHu3MOB. KieTouHass WHXeHepHs.

KnerouHsie KYJIbTYPBL. MUKpOKJ/IOHa/IbHOE pa3sMHOKeHue pacTeHuu.
KiioHrpoBaHue  BBICOKOMIPOAYKTUBHBIX  CEIbCKOXO3IUCTBEHHBIX  OpPraHHW3MOB.
OKOJIOTUUeCKUe U ITHUYeCcKue TIpo0JieMBI. I'MO -  reHeTuyecku
MOAU(UIMPOBaHHbIE OPTraHU3MBl.

JeMmoHcTpanuu:

IToprpetsl: H. 1. Basuios, 1. B. Muuypus, I'. []. Kaprieuenko, M. ®@. VBaHOB.
Tabmuiibl v cxembl: KapTa «LIeHTpbI TIPOMCXOXKAEHUSI 1 MHOT00Opa3usi Ky/IbTYPHBIX
pacTeHul», «IlopoJpl AOMAaIIHUX >KUBOTHBIX», «COpTa Ky/JbTYpHBIX PacTeHUI»,
«OtpanénHas rubpuauzaius», «PaboTbl akazgemuka M. @. VBaHOBa»,
«[Momumunongusi», «OObeKTbI OMOTeXHO/MOTHM», «KeTouHble KyJabTypbl U
KJIOHUpOBaHue», « KOHCTpyrpoBaHue U IepeHoC TeHOB, XPOMOCOM».
Ob6opyaoBaHue: MYJISDKU TIJIOJOB U KOPHEIUIOAOB AWKUX (OPM U KYJbTYPHBIX
COpPTOB pacTeHui, repbapuii «CenbCKOX03SMCTBEHHbIE PACTeHHS».

JIaGopaTopHbIe U MPAKTHYECKHE PadOThI:

OKcKypcusi «OCHOBHBIE METOJbI U JOCTHXKEHUS CeNeKLIUM PaCTeHUU U >KUBOTHBIX
(Ha ceneKIMOHHYH0 CTaHLIMIO, TIJIeMeHHYI0 (epMy, COPTOUCITbITaTeIbHbIN YUYaCTOK,
B TEIJIMUHOE X0351CTBO, Jab0paTopHI0 arpOyHUBEPCUTETa UM HAyUHOTO LeHTpa)».

11 KITACC

Tema 1. DBo/nroI{MOHHAA OMO/IOTHA.

[TpeAnoChUIKM BO3HUKHOBEHHUSI 3BOJIIOIJMOHHON TeOPUH. DBOJIIOLIMOHHAS TEOpHs U
eé MecTo B 6uosoruu. BivsHue 3BO/IIOLIMOHHON TeOpUX Ha pa3BUTHE OUONOTUU U
JPYTUX HayK.

CBuieTesibCTBA 3BOMIOLMH. [TaneoHTONMOrMYeCKe: TIOC/Ie/]0BAaTeTbHOCTD MOSIB/IEHUS
BU/IOB B TajIe0OHTOIOrMYeCKOou JIEeTOTIUCH, repexo/iHbie dbopMBI.
buoreorpaguyeckue: Cxo/[CTBO U pa3nuuue (ayH u (Gi0p MaTePUKOB U OCTPOBOB.
OMOpHO/IOTUYECKHe: CXOJCTBA W pas3iuuusg SMODHMOHOB pa3sHbIX BHU/OB
M03BOHOYHbIX. CpaBHUTE/NbHO-aHaTOMUYeCKHe: TOMOJIOTMYHbIe, aHa/JIOrMuHbIe,
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pyAVMEeHTapHble OpraHbl, aTaBU3Mbl. MOEKyISIpPHO-OMOXUMUYECKUe: CXO/ICTBO
MeXaHW3MOB Hac/Ie[JCTBEHHOCTH U OCHOBHBIX MeTabo/MuecKux TyTeld y BceX
OpraHM3MOB.

OBommoLoHHas Teopus Y. /lapBuHa. [IpeArnocbiikv BOSHUKHOBEHUS [JapBUHW3MA.
[BYOKyIIMe CUIbI 9BOJIIOLIMY BUOB MO [lapBUHY (M30BITOUHOE pa3MHOKeHHe TpU
OrDAaHUYEHHOCTH DPeCcypCcoB, Heorpefie/néHHas MW3MeHUYMBOCTb, Oopnba 3a
CyI[eCTBOBaHUE, eCTeCTBEHHbIN 0TOOD).

CunTeTnueckas Teopus 3BoymoLun (CT3) 1 eé 0CHOBHBIE TIOTI0KEHUS.
MukpossoJitorys. [Tonynsanuysa Kak eAMHULA BUA U 3BOJIIOLIUU.

[BrKymye cuibl ((pakTopel) 3BOOLMA BUZOB B NpUpoe. MyTaljMOHHbIN MTPOLeCC
M KOMOWHATWBHas W3MEHUYMBOCThb. [lOMy/S[MOHHBIE BOMHBI W Jpeid TeHOB.
W3onA0us ¥ MyArpayys.

EcTtecTBeHHbIN 0TOOp — HaMPaB/ISFOIIUIM (haKTOp 3BOMIOLMN. DOPMBI €CTeCTBEHHOTO
otbopa.

[Tpucrnoco0/eHHOCT, ~ OpraHU3MOB  KakK  pe3yJjbTaT  3BOJIOLMH.  [Ipumepsl
TIpUcIioco0ieHnii y opraHu3MoB. Apomopdh03bl U ANOAJaNTaLUu.

Bua u Bumoob6pa3zoBanue. Kpurepuu Buga. OcHoBHBIE (DOPMBI BHU000Pa30BaHUS:
reorpauyeckoe, 3K0J0THYECKOe.

Makpo3BoJiroLus. @opMBI  3BOJIIOLIUU: dbuneTnuueckasi,  JUMBepreHTHas,
KOHBepreHTHasl, IapasiiesbHas. HeoOpaTuMOCTh 3BOIOIUH.

[IpoucxoxgeHre OT HecCllelMa/IM3UpPOBaHHbIX IIpeAkoB. IIporpeccupyroias
crieLpanv3anys. AfarnTUBHas pajyaLys.

JleMoHCcTpanum:

[Toptpetsr: K. Jlunuen, XK. b. Jlamapk, Y. JapeuH, B. O. KoBanesckuii, K. M. bap,
9. I'ekkesib, @. MroJiiep, A. H. CeBepLioB.

Tabnauipl U cxembl: «Pa3BUTHE OpraHMYeckoro Mupa Ha 3eme», «3apOo/bIlid

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeonrepukc», «®Popmel  O0pebOBI  3a
CyIleCTBOBaHMEe», «EcTecTBeHHBIM 0TOOp», «MHOroobpaswe COpPTOB pPACTeHUI»,
«MHoroobpa3ue IIopoJ, JKUBOTHBIX», «ITonynsauun», «MyTanoHHas

W3MEHUMBOCTb», «Apomopdo3el», «Wanoamanrammm», «OOIjasi AereHepaiys»,
«[IBWOKyIIIie CHBbI  JBOJIIOLMK», «KapTa-cxema MapiipyTa myTeinectBus Y.
HNapBuHa», «bopnba 3a cyijecTtBoBaHue», «IIpuUCTIOCO6/IEHHOCTE OPTraHKU3MOBY,
«['eorpaduueckoe BHU000pa3oBaHue», « DKOJIOTUUECKOe BUI000pa30BaHMe».
OO6opynoBaHue: KOJIJIEKI[HMS HAaCEKOMBIX C Pa3IMYHBIMKA TUITAMUA OKpacKu, Habop
IJIOZIOB U CeMsiH, KoJuieKius «[IpuMephl 3alllUTHBIX TPUCIIOCOO/IEHUN Y
JKUBOTHBIX», MoOjie/ib «OCHOBHbBIE HaIlpaB/IEHHsI SBOJIFOI[UH», O0BEMHAs MO/eNb
«CTpoeHure TOJI0OBHOTO MO3Ta TT03BOHOYHbIX».

buoreorpadburueckass kapTa Mupa, KoJneKiys «®opmMbl cOXpaHHOCTU HCKOTIaeMbIX
JKUBOTHBIX U PacTeHUW», MoJie/b arriukauus «IlepeKpéct XxpoMocoM», B/la)KHbIE
riperniapatbl «Pa3BUTHe HaceKoMoro», «Pa3BuTHe JISATYLIKW», MUKpOIperiapaT
«Ipo3oduna» (HopMa, MyTaLuu (POPMbI KPbITLEB M OKPACKU TeJla).
JIaGopaTopHbIe U MPAKTHYECKHEe PadoThI:

JlabopaTopHass pabora Ne 1. «CpaBHeHuMe BUJOB 1O MOP(OIOrHUeCKOMY
KPUTEPULIO».
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JlaboparopHast pabota Ne 2. «OrmuvcaHWe TPUCIIOCOOJIEHHOCTH OpraHHM3Ma W eé
OTHOCUTEIbHOT'O XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHE )KM3HU Ha 3emiie.

[oHayuHble TIpeAiCTaB/JeHHWS O 3apOXKAEHUM JKA3HWA. HayuHble TUMOTE3bI
BO3HUKHOBEHUS JKM3HM Ha 3emse: abuoreHe3 U mMaHCIepMus. XuUMHUecKas
9BOJTIOLMSA. AOHOreHHBI CUHTe3 OpPraHUYeCKHWX BeIeCTB W3 HeopraHuyecKuX.
OKCIepuMeHTa/IbHOe TIOATBepPXKAeHNe XUMUUYEeCKOW 3BOMOLMKU. HauasibHbie STarbl
buonornueckoit sposonud. ['nriotesa PHK-mupa. ®opmupoBaHre MeMOpaHHBIX
CTPYKTYD U BO3HUKHOBEHHE TPOTOK/IEeTKU. [lepBble K/IETKHM W UX SBOJIFOLHSA.
dopMUpOBaHNe OCHOBHBIX TPYTII YKUBBIX OPraHHU3MOB.

PasButne >xu3HM Ha 3emsie MO 3paM U nepuojaM. Karapxel. Apxeuckas U
npoTepo3oiickasi 3pbl. [laseo3oiickasi 3pa U e€ Tiepuojbl:  KeMOpPUHCKUM,
Op/IOBUKCKWM, CUTYPUNCKWH, IEBOHCKUH, KAMEHHOYTO/TbHbIN, TEPMCKUM.
Me3030¥icKasi 5pa ¥ eé nepuo/bl: TPUAaCOBBINU, FOPCKUM, MEJIOBOM.

KaitHo30licKasi 5pa U e€ nmepuo/ibl: 1ajle0reHOBbIM, HEOTeHOBbIM, aHTPOIOT€HOBBIM.
XapakTepucTUKa K/iMMaTa W TeoJorhueckux IporeccoB. (OCHOBHBbIE 3Tarlbl
3BOJIIOLIUM PACTUTETbHOTO M >KUBOTHOrO Mupa. ApoMopdo3bl y pacTeHUd u
JKUBOTHBIX. [10siB/IeHMe, pacLiBeT U BEIMHUPaHWe FPYMI )KUBbIX OPraHU3MOB.
CucremMa OpraHMuyeckoro Mupa Kak OTpakeHWe 5SBOMIOLUMA. (OCHOBHBIE
CHUCTeMaTUJeCKre rpynmnbl OPraHu3MOB.

OBOJIIOLMSL YesioBeKa. AHTPOMOJIOTUS Kak Hayka. Pa3BuTue mnpejcTaBieHUN O
TIPOUCXOXJIEeHNA uvenoBeKa. MeToabl W3yueHusi aHTponoreHe3a. CxofcTBa U
pas3Muus yeaoBeKa v KUBOTHBIX. CHCTeMaThyecKoe TMoJI0KEeHHe ueloBeKa.
HOewxkyiqve cuibl (dakTopbl) aHTpornoreHe3a. HacyeqcTBeHHasi M3MEHUHMBOCTh U
ecTecTBeHHbIM 0TOOpP. OOIIlecTBeHHBIN 00pa3 KU3HU, U3TOTOBJIEHUEe OPYAUN Tpy/a,
MBIIIIEHUE, PeUb.

OcCHOBHbIE CTaZUM ¥ BETBU SBOJIIOLMH UeJIOBEKAa: aBCTPa/oONUTekd, YesnoBek
yMesnbid, YesnoBek mnpsMoxogsaiu, YesoBek HeaHAepTanbCKud, YesoBek
pa3yMHbIi. Haxofgkyd HCKOMaeMbIX OCTAaTKOB, BpeMs CYI[eCTBOBaHMs, 00/acThb
pacripocTpaHeHusi, 06bEM TOJIOBHOTO MO3ra, 00pa3 >KW3HU, OPY/ AU

YenoBeueckue packl. OCHOBHBbIe Oosblliie pachl: eBporeorHas (eBpa3uiicKas),
Herpo-aBCTPa/IOU/IHast (3KBaTOpMAIbLHAS), MOHTOJIOM/HAasI (a3uaTcko-
amepuKaHckasi). UepTbl TIprcriocob/IeHHOCTH TIpeZicTaBUTe el ueioBeuecKrx pac K
yCJIOBUSIM CyLleCTBOBaHusA. ENMHCTBO uenoBeueckux pac. Kputuka pacusma.
JleMoHCcTpanum:

IToptpetsl: ®. Pean, JI. ITactep, A. 1. Onapun, C. Musiep, I'. FOpu, Y. JapBuH.
Tabmuiel U cxeMbl: «Bo3HukHOBeHue CoJHEUHOM cuCTeMbl», «Pa3BuTue
OopraHuyeckoro Mupa», «PactutenbHas  KijeTka», «KUBOTHasi  KieTKa»,
«[IpokapuoTuueckasi KjieTtka», «CoBpeMeHHass CHUCTeMa OpraHHUYeCKOro Mupay»,
«CpaBHeHVe aHAaTOMUYECKUX UepT CTPOeHUs uejioBeKa U ueioBeKOOOpa3HBIX
o0e3bsiH», «OCHOBHble  MeCTa TaJIeOHTOJIOTUYECKMX  HAXOAOK  TIPeJKOB
COBPEMEHHOI'0 YeJjiOBeKa», «/lpeBHeuiume mogu», «peBHue mogu», «llepBbie
COBpeMeHHbBIe IFon», «HeroBeuecKre pachi».

Ob6opyznoBanue: mMyJsbku «IIpoucxoxaeHre uenoBeKa» (OFOCTbI aBCTPAJIONMTEKA,
MMUTEKAHTPOIla, HeaHJiepTa/iblia, KPOMaHbOHIIA), CJEMKA WM U300pakeHUs
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KaMeHHBIX OPYAM 1epBOOLITHOTO UesioBeKa (KaMHHU-UOMIephl, pyOusa, ckpebsa),
reoxXpoHo/Ioruyeckasi Tab/uila, Kosulekiusi «@®opMbl COXPAaHHOCTH HCKOIIaeMbIX
JKUBOTHBIX U pacCTeHU».

JIabopaTopHbIe U MPpaKTUYeCKHe paboThbI:

[Tpaktrueckass pabora Ne 1. «lV3yueHHe HCKOIAEMbIX OCTAaTKOB PACTEHHM W
JKABOTHBIX B KOJUIEKLIUSIX».

OKCKypCHUs1 «IBOJIFOLUS OPraHAueCcKoro Mupa Ha 3emsie» (B eCTeCTBeHHO-Hay4YHbIU
WU KpaeBeueCKU My3en).

Tema 3. OpranusMsbl U OKpyKarwlas cpeja.

OKOJIOTUSI KaK HaykKa. 3aZjaud U pasfesbl 3KOJOTMU. MeTozbl 3KO0/I0rMYeCcKUx
VICCIeIOBAHNUN. DKOJIOTMUeCKOe MUPOBO33peHNEe COBPEMEHHOT0O Ye/IOBeKa.

Cpeabl o0OuTaHMsi OpPraHW3MOB: BOJHAas, Ha3eMHO-BO3/YyIlIHas, I1OYBEHHas,
BHYTPUOPraHU3MeHHasl.

Okonornyeckde  (aktopel.  Knaccudukaumss — 5Ko/oruueckux — (DakTOpOB:
abuoTuueckue, OWOTHYECKHMe U aHTPOIOreHHble. [lelicTBHME 3KOJIOTHUYECKUX
(hakTOpOB Ha OpraHU3MBblI.

Abuotnueckue (¢akTOpbl: CBeT, TeMmIlepaTypa, BIAKHOCTb. POTOMEPHUOAN3M.
[TpucriocobneHust  OpraHU3MOB K  JeWCTBUIO  abMOTHYeCKHWX  (PaKTOPOB.
buonornueckve puTMmel.

buotnueckre ¢akTopel. Buabpl OHOTHMUECKUX B3aUMO/IEHCTBHI: KOHKYDEHIUS,
XUL[HUUeCTBO, cuMbuo3 U ero Qopmsbl. [lapasuTusMm, Koorepainusi, MyTyajau3Mm,
KOMMeHCanu3M (KBapTUPAHCTBO, Hax/jeOHWYeCTBO). AMeHCalv3M, HeUTpaiu3M.
3HaueHHe OWOTHYECKUX B3aUMOJENCTBUN [Jisi CYIIeCTBOBaHUS OpPraHHW3MOB B
MIPUPOAHBIX COOOIIeCTBax.

OKOJIOTUYeCKHe XapaKTepUCTHUKU MOoMny/asauuu. OCHOBHbIe TOKa3aTesu IOIyJIsALUn:
YMC/IEHHOCTb, IUIOTHOCTb, POXKJAaeMOCTb, CMEPTHOCTb, IIPUPOCT, MUIPALU.
[dviHaMHWKa 4MC/IeHHOCTH TONYJISLUN U €€ peryJIsLiusl.

JleMoHCTpanuu:

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynbe, D. ['ekkenb.

Tabmuiel ¥ cxembl: Kapta «lIpupogHbie 30HBI 3eMan», «Cpeabl 0OUTaHUS
OpraHu3MoB», «®@otornepuogusm», «llonynsuum», «3aKOHOMEPHOCTA pOCTa
YMCJIEHHOCTH TONyJ/IsIUK UHDY30pUU-TY(Desibku», «[TulleBble Lienm».
JIaGopaTopHbIe M MpaKTUYeCKHe padoThI:

JlaboparopHass pabora Ne 3. «Mopdonoruueckrie 0COOEHHOCTH pacTeHUM W3
pa3HbIX MeCT 0OUTaHUsI».

JlabopaTtopHasi pabora Ne 4. «ByusiHMe cBeTa Ha POCT W pa3BUTHE UepPEHKOB
KOJIeyca».

[TpakTrueckass pabora Ne 2. «IToACUéT TMIOTHOCTU TIOMYJSLIMM pa3HbIX BHUOB

pacTeHui».
Tema 4. Coo01ecTBa ¥ 3K0/10rHUeCKHe CHCTEeMbI.
CoobirjectBo  opraHu3mMoB — OuorieHo3. CTpPyKTypbl OHOIIEHO3a: BH/I0Basd,

IIPOCTpaHCTBeHHast, Tpoduueckass (mmimieBast). Bwuapl-gomuHaHTBEL. CBSI3U B
OuolieHo3e.

OKojioruueckie cucteMbl (3KocucteMsl). [ToHATHe 00 5KocucTeMe U 6HOTeol[eHo3e.
@OyHKIMOHA/IbHbIE  KOMIIOHEHThI ~ SKOCUCTEMbI:  TIPOAYLIEHTbI, KOHCYMEHTHI,
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peayLeHTbl. KpyroBopoT BellecTB M MOTOK 3HEPTUM B 3KocucTeMe. Tpodurueckre
(nuiLeBbIe) YPOBHU 3KOcHUCTeMbl. [IuieBbie ey U cetd. OCHOBHBIE TTOKa3aTe/id
9KOCHUCTeMbI: Ouomacca, MpOAYKLUs. IKOJOrMuecKde TMUpaMU/bl: TPOAYKLIUY,
yurc/ieHHOCTH, Gromacchl. CBOMCTBA 3KOCUCTEM: YCTOMUYMBOCTb, CaMOPETyJISLUs,
pa3Butre. CyKLeccus.

[IpypoaHbIe 5KOCHCTEMBL. JKOCHUCTEMBI O3ED U peK. JKOCUCTeMa XBOWHOTO WU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpOIOreHHbIe 5KOCHUCTEMBI. ATpO3KOCUCTEMBL. Yp603KOCHCTEMBI.
Buronornueckoe 1 X03HiCTBEHHOE 3HaUeHUe arpOIKOCUCTeM U YPOOIKOCUCTEM.
buopasHoobpasve kak (akrtop ycToWuMBOCTM  3KocucTeM. CoxpaHeHUe
buosiornyeckoro pazHoobpasusi Ha 3emiie.

Yuenue B. V. BepHazickoro o 6uocdepe. I'paHutpi, cocTaB U CTPyKTypa 6uocdepsl.
KuBoe BemectBo U ero ¢yHKImH. OcobeHHOCTH OHoOchepbl Kak I100a/TbHOM
9KOCUCTeMbI. [ITuHaMHUUuecKoe paBHOBecHe U oOpaTHasi CBsi3b B Orocdepe.
KpyroBopoThI BelljecTB U OMOreoXruMuuecKre LUK/IbI 3/1eMeHTOB (yrieposa, a30oTa).
30HaMbHOCTL OHochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuectBO B OHochepe 3emmn. AHTpoONOreHHble H3MeHeHHSI B Ouocdepe.
['mobanbHbIe KOI0THYecKre Mpo0ieMsbl.

CocytiecTBoBaHWe NpYUPOJbl U yesioBedyecTBa. CoxpaHeHre Gropa3Hoobpasus Kak
OCHOBa ycrowuuBoCcTH Ouocdepbl. OcHOBa palMOHANLHOTO  yIIpaBJeHUs
MIPUPOAHBIMU PeCcypcamMUi U UX UCIoJb30BaHUe. [loCTikeHus OMONOrUK U OXpaHa
TIPUPO/IBI.

JleMoHCcTpanum:

[Toptpetsl: A. [I)x. Tenciu, B. H. Cykaués, B. 1. BepHackui.

Tabmuiblt U cxeMbl: «[luiljeBble 1iemu», «bBHOIEHO3: COCTaB U CTPYKTypa»,
«[Ipupopnbie coobijecTBa», «Llenu nUTaHUsA», «IDKOJOTHYeCKas TMpaMUja»,
«buocdepa u yenoBek», «IKOCHCTEMa LIMPOKOJMCTBEHHOTO Jieca», «IKOCHUCTeMa
XBOMHOrOo  Jleca», «buoleHo3 Bogoéma», «ArpoueHo3»,  «lIpumepHbIe
aHTpOTIOreHHbIe BO3/|eliCTBUSI Ha TIPUPOy», «BakHellllrie NICTOYHUKU 3arpsi3HeHUs
BO3[lyXa U TPYHTOBBLIX BOj», «[louBa — BakHelIass cocTaBistoiias 6uocdepbi»,
«®akTopel  gerpajanud  TouB»,  «llapHUMKOBBIM  3derT»,  «DPaKTOpbI
PaIMOAKTUBHOTO 3arpsi3HeHust Omocdepbl», «OOImias CTpykTypa OHochepsb»,
«PacripocTtpanenve xusHu B Ouochepe», «O30HOBBIE 23KpaH Ouochepbl»,
«KpyroBopor yriiepozia B 6nocdepe», «KpyroBopoT a3oTa B IIPUPO/IE».
ObGopynoBaHue: Mojeb-alIUIMKaLMA ~ « TUMmuHbIe  OWOL[eHO3bI», repbapwuii
«PactuTenbHble coobiiecTBa», KouieKiuu «buorjeHo3», «Bpeauteny BaskKHeHIIMX
Ce/IbCKOXO03SIMCTBEHHBIX KY/IbTYpP», TepOapuy M KOJUIEKIIUKA PaCTeHUM U KUBOTHBIX,
TIpUHaJJIeXkale K pa3sHbIM 3KOJI0TMUeCKUM TpyIiraM OAHOro Buza, KpacHas kHura
Poccuiickoii  Pepepaiiii, H300pa)keHUsT OXpaHsSeMbIX BHJOB pacTeHUd U
JKABOTHBIX.

[TNTAHVUPYEMBIE PE3YJIBTATBI OCBOEHUSA [TPOI'PAMMEI T10
BNOJIOI'M HA BA3OBOM YPOBHE CPEOHEI'O OBIIET'O OBPA3OBAHUA
Cormacio @I'OC COOQO, ycraHaB/ivMBalOTCs TpeOoBaHUSA K pe3y/bTaTaM OCBOEHHS
o0Oyuarol[UMHUCs TIpOrpaMM CcpefHero 00Iero o0pa3oBaHUs: JIMUHOCTHBIM,
MeTarnpeJMeTHbIM U MPeIMETHBIM.
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JINUHOCTHBIE PE3YJ/IBTATHI

B cTpyKType J/IMYHOCTHBIX pe3y/bTaTOB OCBOEHUA IipeameTra «bHUOJIOTHsS»
Bbl/le/ieHbl CJleIyIol[e COCTaBJISIOIIMe: OCO3HaHWEe O0YyYaroIUMUCS POCCUMCKOU
IPaKJAHCKOM WIEHTUUYHOCTU — TOTOBHOCTU K CaMOPAa3BUTHUIO, CaMOCTOSTETbHOCTH
W camooripefie/leHUI0, HaJdyhMe MOTUBALMM K  0OydeHM0  Ouosorum,
1[e/leHaripaB/ieHHOe pa3BUTHe BHYTPEHHUX YOeXJeHWM JIMYHOCTH Ha OCHOBe
K/TFOUEBBIX I1IeHHOCTeM U HWCTOPHUYECKUX TPAJUI[Mi pa3BUTUS OHOJOTHUYECKOTr0o
3HaHHS, TOTOBHOCTh W CIIOCOOHOCTH OOyUaroIuXCs PYKOBO/CTBOBAaThCS B CBOEM
JeATeJIbHOCTU L|€eHHOCTHO-CMBICJIOBBIMM ~ YCTaHOBKAMH, TIPDUCYIIUMHU CHUCTEME
buosiornueckoro  obpa3oBaHHUsl, HalWuyMe SKOJOTMUECKOro  TPaBOCO3HAHUS,
CTI0OCOOHOCTH CTaBUTh 1[€JI U CTPOUTD JKU3HEHHbIE TI/IaHBbI.

JInyHOCTHBIE pe3y/bTaTbl OCBOEHUSs TpeaMeTra «buosiorusi» AOCTUrarOTCS B
eIUHCTBe y4eOHOM W BOCIUTATEe/ILHOM JIeATeTbHOCTH B COOTBETCTBUU C
TPaJUL[MOHHBIMUA POCCUMCKUMM COLIMOKYJIbTYPHBIMU, UCTOPUUECKUMU U TYXOBHO-
HPABCTBEHHbIMU 1I€HHOCTSIMH, TPUHSATBIMA B OOIll[eCTBe TpaBWIaMU U HOpPMaMu
MOBe/leHHsI W CIOCOOCTBYIOT TIpolieccaM CaMOTIO3HAHUSl, CAaMOBOCIUTAHUS W
CaMOpPAa3BUTHS, Pa3BUTHS BHYTPEHHEH MO3ULUH JIMYHOCTH, TTaTPUOTU3MA, YBaXKeHHUs
K 3aKOHY Y MPaBOMOPSAJKY, YeJOBEKY TPyZa WU CTaplieMy IOKOJEHWI0, B3aUMHOI0
yBa)kKeHUsI, Oepe)KHOT0 OTHOIIeHUSI K Ky/JAbTYPHOMY HaC/JeANI0 W TpafULUsIM
MHOTOHAILIMOHA/ILHOTO Hapoga Poccurickor ®efepaiiu, Npupojie U OKpy Karolien
cpepe.

JINuHOCTHBIE pe3y/bTaThl OCBOeHHs ydeOHOro TmipeameTa «buonorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTb M CITOCOOHOCTh 00YyUarolUXcsi pyKOBO/JCTBOBAThCS
c(hOpMHUPOBAaHHOKW BHYTPEHHEM TO3ULMeN JIMYHOCTU, CUCTEMOM I1[€HHOCTHBIX
OpUeHTal[ii, TIO3UTHUBHBIX  BHYTPEHHUX  YOeXJeHWM, COOTBETCTBYIOIIUX
TPA/IULIMOHHBIM 1[€HHOCTSIM POCCHMCKOTO 0011lecTBa, paciivpeHue >XHU3HEHHOT'O
OMbITa M ONbITa AESTeJIbHOCTM B MpOLiecce peanu3aldd OCHOBHBIX HarpaB/ieHUW
BOCITUTATE/IbHOU J1eITeIbHOCTH, B TOM YUCJIe B YaCTH:

1) rpa)X/JaHCKOr0 BOCIMTAHUSA:

chopMUPOBAHHOCTh T'DAKAAHCKOW TIO3WI[MK OOyuarolerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO ujleHa POCCUHCKOTO 00IIleCcTBa;

OCO3HaHWE CBOWX KOHCTUTYI[MOHHBLIX TIpaB M 00s3aHHOCTeW, yBakeHUWe 3aKOHa U
TpaBOIOPSJKA;

TOTOBHOCTb K COBMECTHOW TBOPUECKOW AesTe/IbHOCTU TIPU CO3/[aHUM YueOHBIX
IIPOEKTOB, PpeIlIeHWH YyueOHBIX U TI03HABaTe/NbHBIX  3a7iau, BBLITIOJHEHUH
OUMOOrMUeCKUX SKCTIepUMEHTOB;

CTIIOCOOHOCTE OTpeZiesiiTh COOCTBEHHYIO ITO3WI[AIO0 10 OTHOIIEHHWIO K SIBJIEHUSIM
COBpeMeHHOM »KHU3HU U 00BSICHSATH eg;

yMeHWe VUUTbIBaTh B CBOUX JeUCTBUSAX HEOOXOAUMOCTb KOHCTPYKTHMBHOTO
B3aUMOJIENCTBUS JIOZIel C pa3HbIMM yOeXAeHUsIMU, KyJIbTyPHBIMU L[eHHOCTSMU U
COLIMAIbHBIM TT0JIO)KEeHHEM;

TOTOBHOCTb K COTPYJHHWUYECTBY B TIpPOliecCe€ COBMECTHOTO BBITIOJHEHUS] yueOHbIX,
TO3HaBaTe/bHBIX M HWCC/Ie[0BaTe/bCKUX 3a/lau, YBa’KUTEJbHOTO OTHOLIEHUS K
MHEHUWIO OMIOHEHTOB TMpH OOCY)KJeHWUM CIIOPHBIX BOIPOCOB OHOJOTHYECKOTO
CoZlep>KaHus;
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TOTOBHOCTh K T'YMaHUTApHOM U BOJIOHTEPCKOM /leATe/TbHOCTH;

2) IaTPUOTHYECKOT'0 BOCTIMTAHUS:

c(hOpMHUPOBAaHHOCTb POCCUMCKON TpaXkKAaHCKOW WAEHTUYHOCTH, I1aTPpUOTH3Ma,
yBa)KeHUs1 K CBOEMY Hapo/ly, UyBCTBa OTBETCTBEHHOCTH repes PonvHoOM, ropocTu
3a CBOM Kpau, CBOK PojuHy, CBOW $SI3bIK U KYJbTYpPYy, MNPOLLJIOE W HaCTosIjee
MHOTOHallMOHaIbHOTO Hapoza Poccuy;

L[EHHOCTHOe OTHOILIeHWe K NPUPOAHOMY HAc/leJui0 W TMaMsITHUKAM TPUPOJbI,
JNOCTWKeHUsIM Poccun B Hayke, UCKYCCTBe, CIIOPTe, TEXHOJIOTUSIX, TPY/IE;
CIIOCOOHOCTh OlIeHMBATh BKJIAJ] POCCUUCKUX YUEHBIX B CTAHOBJIEHWE W pa3BUTHE
Ouvonoruy, TIOHMMAaHHUsI 3HAaueHWs OWOJIOTHM B TI03HAHWW 3aKOHOB TIPUPOJbI, B
JKU3HU UeJiIoBeKa M COBPEMEHHOT0 00IT1eCcTBa;

uzeiiHass yOeKIEHHOCTb, T'OTOBHOCTb K CHOy)KeHWr0 U 3amure OreuecTsa,
OTBETCTBEHHOCTH 3a ero Cyb0y;

3) AyXOBHO-HPABCTBEeHHOT'0 BOCIIUTAHHS:

0CO3HaHWe IyXOBHBIX 1IeHHOCTeM POCCUMCKOI0 Hapo/a;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSI, STUYECKOT0 MOBE/IeHMUS;
CrOCOOHOCTh ~ OLIEHWBATh CHUTYyalldi0 U TPUHUMaTh OCO3HAHHbIE pellleHus],
OpPHEHTHPYSCh Ha MOpabHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HaHUe JIMYHOTO BKJ/IaJia B IIOCTPOeHHe YCTOMUMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOIlIEHWe K CBOWM pPOJIUTEe/sIM, CO3[aHUI0 CeMbHM Ha OCHOBe
OCO3HAaHHOTO TIPDUHAITAS 1[€HHOCTEM CEeMeWHOW JKU3HU B COOTBETCTBUU C
TpaAuLIUsIMU HapozoB Poccuu;

4) 3CTeTUYeCKOro BOCITUTAHUSA:

3CTeTUUYECKOe OTHOIIEHHe K MHpPYy, BK/IIOUAas 3CTeTUKY ObITa, HAy4yHOTrO U
TEeXHAUYECKOTO0 TBOPUECTBA, CIIOPTa, TPY/Aa, 00II|eCTBeHHBIX OTHOIIIEHHH;

TTIOHMMaHHe IMOLIMOHATLHOTO BO3/|eHCTBYS )KUBOM TIPUPO/IbI U €& 1[eHHOCTH;
TOTOBHOCTh K CAMOBBIPa)KEHHIO B Pa3HbIX BUJAaX UCKYCCTBA, CTPEMJ/IEHUE MPOSIBJISATh
KauecTBa TBOPYECKOU JINYHOCTH;

5) ¢u3nyeckoro BocnUTaHHsA, (OPMHPOBAHHUA KY/JALTYPbl 3A0POBbS H
IMOLMOHA/ILHOTO 0/1ar0mo/TyJnsi:

MOHVMaHVe W peanu3alus 370poBoro U Oe3oracHoro obpasa Ku3HU (370pOBOe
nUTaHWe, CObJTI0jeHre TUTHeHNUeCKHX TIPaBUI U HOPM, cOa/laHCUPOBaHHBINA PEXKUM
3aHATANW W OTAbIXa, peryasgpHas (¢u3nueckas aKTUBHOCTh), OepeKHOro,
OTBETCTBEHHOTO W KOMITETEHTHOT'O OTHOIIIEHWS K COOCTBEHHOMY (HU3UUECKOMY U
TICUXUYECKOMY 3/10POBbIO;

TOHWMaHWe 1[€HHOCTU TIPaBW/I WHIWBUYaJbHOTO M KOJIJIEKTUBHOTO 0e30I1acHOro
TIOBe/IeHUS] B CUTYaIUsIX, YTPOXKAIOIIUX 3/I0POBBIO U YKU3HU JTHO/Iel;

OCO3HaHWe TIOC/AeACTBUIA UM HENpUsITUS BPeAHbIX MpUBbIUeK (yroTpebsieHus
aJIKOT0J11, HADKOTHKOB, KYpeHUsl);

6) TpyAOBOro BOCIIUTAHMS:

TOTOBHOCTH K TPYZY, OCO3HaHHe [IeHHOCTH MacTepPCTBa, TPY/0/to0ue;

TOTOBHOCTb K AaKTHMBHOW [eSITeJIbHOCTA TEXHOJOTMYeCKOW W  COLMaIbHOMU
HarpaB/IeHHOCTH, CIIOCOOHOCTh WHUIIMKMPOBATh, TUIAHWPOBATb W CAaMOCTOSITE/IbHO
BBITIOJ/IHATH TAaKYH0 /leSITe/IbHOCTh;
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VMHTepeC K pas3iuyHbiM cdepaM MpodeccUOHaNbHON [1eATeNbHOCTH, yMeHUe
coBeplllaTb OCO3HaHHBIM BbIOOD Oyayileid mnpodeccun U peanr30BbIBATh
coOCTBeHHbIe XKU3HEHHbIe TI/IaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHUI0 M CaMO0OOpPa30BaHHIO Ha TPOTSHKEHUU
BCEU >KU3HU;

7) 3KO0/I0ru4eCKOro BOCIIUTAHUA:

9K0JIOTHUECKH 1jesilecoobpa3HOe OTHOIIIeHHEe K TPUpPOZie KaK MCTOYHWKY >KM3HU Ha
3emMJsie, OCHOBe eé CyllleCTBOBaHUS;

MOBLIIlIEHWE  YPOBHS ~ 9KOJIOTUYECKOW  Ky/JbTyphbl:  MpuOOpeTeHWe  OMbITa
MJIaHWPOBAHUS TIOCTYNIKOB W OLIEHKA MX BO3MOJKHBIX [OC/IEJCTBUN  JJid
OKpY>Karol|el Cpefibl;

0CO3HaHHUe T7100a/IbHOr0 XapaKTepa 3KOJI0TMUeCKUX Tpob/ieM U TyTel UX pelieHus;
CIIOCOOHOCTh MCIMO/b30BaTh NpuobpeTaeMbie TMPU W3yueHUHW OWONOTMU 3HAHUS U
yMeHUsi ~ TIpUu  pelleHUH  1pobsem,  CBfI3aHHBIX  C  palMOHA/IbHBIM
MIPUPO/IOTIONb30BaHMeM  (coOsirofleHMe  TIpaBW/  TIOBefieHHWss B TIPUPO/e,
HarpaB/eHHBIX HAa COXpaHeHWe paBHOBeCHs B 3KOCHCTeMax, OXpaHy BH/OB,
9KOCHUCTeM, brocdepsr);

aKTUBHOE HeTpUsTHe [eWMCTBUW, TIPUHOCSIIMX BpeJ, OKpYy>Karolled IPUPOJHOU
cpefie, yMeHHWe TIPOrHO3UPOBaTh HeOIarompHUsiTHbIE YKOJIOTUYECKHe TIOC/e/[CTBUS
rpeINpUHUMAaeMbIX JeHMCTBUU U MpeJoTBpalllaTh UX;

Ha/JIMuue pa3BUTOrO 3KOJIOrMUeCKOr0 MBILLLIEHUS], SKOJIOTUUeCKOM Ky/bTYpbl, OIbITa
JesITe/IbHOCTU SKOJIOTMUeCKOM HarpaB/ieHHOCTH, YMeHUsI PyKOBO/ICTBOBAThCSl UMU B
MO3HaBaTe/JIbHOM, KOMMYHUKAaTMBHOM M COLMAJbHOM TPaKTWKe, TOTOBHOCTU K
yuacCTHIO B IPAaKTUUECKOM [1esTe/TbHOCTH 9KOJI0TMUYeCKOM HarpaB/ieHHOCTH;

8) 1leHHOCTH HAyYHOTI'0 MO3HAHUSA:

c(OpMUPOBAHHOCTH MHUPOBO33DEHHs], COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKU U OOIeCTBEHHOM MpaKTHWKU, OCHOBAHHOTO HAa Auasore KyJjbTyp,
CroCcoBCTBYIOIIEr0 0CO3HAHUIO CBOET0 MeCTa B TIOJIMKY/IbTYPHOM MUPE;
COBEPILEHCTBOBAHWE $SI3bIKOBOM M UMTAaTeJbCKOM KY/JIbTYpbl KaK CpeJCcTBa
B3aUMO/IEICTBUSI MEX/Y JIIOABMU U MIO3HAHUSI MUPa;

TTOHUMaHWe CTielUUKY OMOIOTMM KaK HayKH, OCO3HAHUS eé PO B (POPMUPOBaHUU
pallMOHA/ILHOTO HAyUHOTO MBIIIJIEHNs], CO3/JaHUM 1[e/IOCTHOTO TIpeZicTaB/ieHusi 00
OKpY’KarollleM MHpe KakK O eJUHCTBe MPUPO/Ibl, UesioBeKa 1 00I1iecTBa, B MO3HAHUN
MIPUPOZHBIX 3aKOHOMEDHOCTeM U pellleHWd Tpo0sieM COXpaHeHWs] TPUPOAHOTO
pPaBHOBeCHSI;

yOeXXIEHHOCTh B 3HAYMMOCTU OWOJIOTUM [I/I1  COBPEMEHHOM IMBW/IM3al[UU:
obecrieueHrsi HOBOTO YPOBHSI DPa3BUTHSI MeAMLIMHBI, CO3/laHWE TIepCTIeKTUBHBIX
OUOoTeXHO/MIOTUM,  CMOCOOHBIX — pellaTb  pecypcHble  TpoOsieMbl  pa3BUTHSA
ye/I0BeUeCTBa, MOMCKA IMyTel BbIXOZA U3 I7100a/ibHbBIX 3KOJOTHYecKuX mpobsem u
obecrieueHrsi  Tepexofia K  yCTOMUMBOMY  pa3BUTHIO,  palLlMOHA/ILHOMY
WCII0/Ib30BaHUIO0 TPHUPOJHBIX PeCcypcoB U (POPMHPOBAHUIO HOBBIX CTaH/]apTOB
YKU3HU;

3aMHTEPeCOBAHHOCTb B TMOMyYeHUM OHOJIOTUUECKUX 3HAHWM B IIeJIIX TIOBBIIIIEHUS
o0Imieil Ky/lbTypbl, €CTeCTBEHHO-HAyUHOW T'PaMOTHOCTH, KaK COCTaBHOW YacTH
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(GYHKI[MOHATbHOW TI'PAMOTHOCTH O0ydJaromuxcsi, (hopMUPYeMOM TIpd H3YUeHHH
OmoJsioruy;

MOHMMaHHe CYL[HOCTA METO/IOB TI03HAHMSI, UCII0/Ib3YEeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH WCIMO/B30BaTh I10/lydyaeMble 3HAHUS [JIS aHa/IM3a U OOBSICHEHUs
SIBJIEHUI OKPY’KaIOI|ero MUpa W IIPOUCXOAAININX B HEM U3MeHeHUH, yMeHHe /1e/1aTh
000CHOBaHHbIE 3aK/IIOUEHHUSI HA OCHOBE HayUHBIX ()aKTOB M UMEIOIUXCS JAHHBIX C
1e/IbIO0 TTOTYYeHHSI JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCThL CaMOCTOSITE/ILHO MCII0/Ib30BaTh OMO/IOTMUYeCKHe 3HAHUS /ISl pelleHus
1po6JieM B peasibHbIX >KU3HEHHBIX CUTYALUSX;

OCO3HaHWE I[IeHHOCTU HAy4YHOW [IesiTeTbHOCTH, TOTOBHOCTh  OCYII[€CTBJISITDH
TIPOEKTHYO W UCC/IeI0BAaTebCKYIO /IesITeTbHOCTh MHAWBU/Ya/IbHO U B TPYTIIIE;
TOTOBHOCTb Y CITOCOOHOCTH K HeIlpepbIBHOMY 00pa30BaHHIO M CaM000pa30BaHHIo, K
AaKTUBHOMY TIOJTyYeHWIO HOBBIX 3HAaHWM TI0 OHOJIOTMM B COOTBETCTBUU C
YKU3HEHHBIMU TTOTPeOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATbBI
MerTanpeameTHble pe3yJbTaThl OCBOeHUsi yueOHOro TipegMmeTta «buosorusi»
BK/IFOUAIOT: 3HauMMble [ijia  (OPMHUDOBAHHS MUPOBO33pPeHUs] 00ydarol[uxcs
MEXIUCLUTITMHApHBIe (MeXTpeaMeTHbIe) OOIleHayYHble TIOHSTUS, OTpa’Karolljue
1[eJIOCTHOCTh HAyYHOM KapTHHbI MWpa U Clelu@UuKy MeTOZOB T[103HAHUS,
WCIIO/Ib3YeMbIX B €CTEeCTBEHHBbIX HayKax (BeIecTBO, SHeprusi, siBjeHue, MpoLecc,
CUCTeMa, Hay4HbIM (haKkT, NPUHLUI, TUMNOTe3a, 3aKOHOMEPHOCThb, 3aKOH, TeOopwus,
HcciejoBaHue, HaOMoieHre, U3MepeHue, SKCIIepUMEHT U [PYTHX), YHUBEPCATbHbIe
yueOHble JeficTBUSI  (TTO3HaBaTe/lbHblE, KOMMYHHWKATHBHbBIE, pETY/ISTUBHBIE),
obecrnieunBaroiye hopMupoBaHue (PYHKIIMOHATLHONW TPaMOTHOCTH U COIMA/ILHOM
KOMITeTeHIIUM  OOydYarol[uxcsi, CIIOCOOHOCTb  OOydYaroI[UXCcsi — MCIOJb30BaTh
OCBOEHHbIE MeXXVCLMIIJTMHAPHbIe, MUPOBO33pEHUECKUe 3HAaHWUS U YHUBepcasbHbIe
ydeOHbIe IeMCTBUS B TI03HABATE/ILHOM M COLMATLHOM MPaKTHKE.
MerTanpeaMeTHble  pe3y/bTaThl OCBOEHHsI TIPOTpaMMbl  CpefHero  obIiero
o0Opa3oBaHUs [JO/KHBI OTPAXKaTh:
OBJ/iafieHHe YHUBEPCA/TbHBIMHU y4e0HBIMHU MM03HABATEe/IbHBIMH JJeHCTBUSIMM:
1) 6a3o0BbIe JIOTHUECKHE AeHCTBUA:
CamMoCTOSITe/TIbHO (hOPMYJ/IMPOBAaTh U aKTya/JHU3WpOBaTh MpobsemMy, paccMaTpUBaTh
€€ BCeCTOPOHHE,;
WCII0/Tb30BaTh MPU OCBOEHUU 3HAHWUK MPUEMBI JIOTUUECKOTO MBIIIEHUs (aHa/IN3a,
CWHTe3a, CpaBHeHWs, KaacCUpHKaIuy, 0000IeHHs1), PACKpbIBaTh CMBbICI
OuvonorMuecKUx TIOHATHM (BBIJENATh MX XapaKTepHble IPU3HAKH, yCTaHAB/IUBATh
CBSI3U C IPYTUMU MOHSTUSIMU );
ornpeensTh Lie/iv edaTe/IbHOCTH, 3a/iaBasi MapaMeTpbl U KPUTEPUU UX JOCTU)KEHUS,
COOTHOCHUTB pe3yJIbTaThl 1eATeIbHOCTH C MOCTaB/JIe€HHBIMU Le/ISIMU;
WCTI0/Tb30BaTh OMO/IOrHYecKure TIOHATHUS J71s1 00BbsicHeHUs (aKTOB U sIBJIEHUH XKUBOU
TIPUPO/bI;
CTPOUTh JIOTUYECKUe pacCyXAeHUsi (MHAYKTUBHbIe, /eJyKTHUBHbIE, TI0 aHa/JIOTUM),
BBbISIBJIIT  3aKOHOMEPHOCTU M TIPOTUBOpPEUUsI B pacCMaTpUBaeMbIX SIBJIEHUSIX,
(hopMyMpOBaTh BHIBO/bI U 3aKTHOUEHUS;
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MPUMEHSTb CXeMHO-MO/le/ibHble CpeACTBa /sl TIpe/CTaBJIeHUs] CYIeCTBeHHbIX
CBsi3ed U OTHOLIEHWM B H3y4yaeMblX OHONIOTUUECKHWX OOBEeKTaX, a Takxe
MIPOTUBOPEUYMM DPA3HOT0 pOJA, BbIAB/IEHHBIX B Pa3/MYHbIX WHGOPMALMOHHbBIX
WCTOYHUKAX;

pa3pabaThiBaTh TUIaH pellleHus Tpob/ieMbl C YYETOM aHalau3a HMeEIOLUXCS
MaTepyaIbHBIX U HeMaTepUaabHBIX PeCypCOB;

BHOCUTb KODDEKTUBBI B [IeATebHOCTb, OL[€HWBAaTh COOTBETCTBHE pe3yJ/bTaTOB
1[eJIsIM, OLIeHUBAThb PUCKU TIOC/Ie/ICTBUMN AesITe/TbHOCTH;

KOOD/IMHUPOBAaTh U BBIMIOJHATh Pab0OTy B YCIOBHUSIX peajibHOTO, BUPTYaJbHOTO U
KOMOWHUPOBAaHHOTO B3aUMO/IeMCTBYS;

pa3BUBaTh KPEAaTHBHOE MBIIIJIEHHUE TTPU PellieHUH KU3HeHHbIX TpobieM.

2) 6a3oBbIe HCC/IeJ0BAaTe/IbCKHE AeHCTBUS:

B/Ia/leTh HaBbIKaMM y4eOHO-MCC/IeIoBaTe/IbCKOM U TIPOEKTHOM /1esiTe/IbHOCTH,
HaBblKaMM  pa3pellieHusi MpoOseM, CrHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITeJTbHOMY TIOUCKY METO/IOB pellleHHsl TTPAaKTUUeCKUX 3afiau, MpUMeHeHUI0
Pa3/IMYHBIX METOZOB TTO3HAHMUS;

WCTI0/Tb30BaTh pa3/iMyHble BU/IbI JesiTeIbHOCTH TI0 TI0/IyYeHHI0 HOBOT'O 3HaHUs, ero
WMHTepIipeTalyy, peobpa3oBaHUI0 M MPUMEHEHWI0 B YueOHBbIX CUTyalUsX, B TOM
YKCsie TIPY CO3/IaHNUN yueOHBIX U COLIMATbHBIX TIPOEKTOB;

dbopMrpoBaTh HayuHBId THUM MBbIIUIEHUS, BJ/aZieTh HAyUHOW TePMHHOJIOTHEM,
K/TFOUeBbIMU MTOHATUSMU U METOJjaMU;

CTaBUTH U HOPMYIMPOBATh COOCTBEHHBIE 3a/laui B 00pa3oBaTe/IbHOMN JesaTelbHOCTU
Y )KU3HEHHbIX CUTYaLUsX;

BBbISIB/ISITh TIPUUMHHO-C/Ie[JICTBEHHbIE CBS3M M aKTya/lW3UpOBaTh 3ajjauy, BbIJBUTaTh
TUMOTe3y €€ pellleHusi, HaxOAuUTb aprymMeHTbl /[ JO0Ka3aTelbCTBa CBOMX
yTBep)KJeHUM, 3a/jaBaTh rlapaMeTphbl U KpUTePUU pellieHus;

aHa/IM3UpOBaTh TOJyYeHHble B XO/le pellleHusl 3aJaud pe3y/bTaThbl, KPUTUUECKU
OLIeHHBAaThb X JJOCTOBEPHOCTh, MPOTHO3UPOBATh U3MeHeHHe B HOBBIX YC/IOBUSIX;
JaBaTh OL[EHKY HOBBIM CUTYaI[UsiM, OL[eHUBaTh MPHOOPETEHHBIH OIIBIT;
OCYIIIeCTB/ISATh 1je/leHarpaB/IeHHbIM TTOUCK TlepeHoca Cpe/iCTB U Criocob0B /iefiCTBUS
B MpodeCCUOHA/IbHYIO Cpefy;

yMeTb TIepeHOCHTh 3HaHWsS B TI03HABATeJbHYI0 M TIpaKTUUeCKyr 0bsacTtu
)KU3He/lesITeJIbHOCTH;

yMeTb UHTeTPUPOBaTh 3HaHKS U3 Pa3HbIX MPeJAMeTHBIX 0b/acTel;

BbI/IBUTaTh HOBbIE U/leH, Npe/jiaraTb OpUrMHasbHbIe MOAXO0/Ibl U pellleHus], CTaBUTh
npo6sieMsl U 3a/jaui, JOMyCKarol1e ajibTepHAaTHBHbIE pellleHysl.

3) pabora c uHdopmanueii:

OPUEHTUPOBAThCSl B PAa3/IMUHBIX HCTOUHWKAX WHopMaluu (TekcTe yueOHOro
nocobusi, Hay4yHO-TIOMYJ/ISIPHOM  JUTepaType, OWOJIOTUUECKHUX  C/IOBapsix W
CTIpaBOYHMKAX, KOMITbIOTePHbIX 0a3ax JaHHbIX, B VHTepHeTe), aHaIM3UPOBaTh
MHGOPMALMIO pa3/TMUHbIX BUIOB U (OPM TIpe/[CTaB/IeHUs], KDUTHUYECKH OLleHUBAThb
eé JOCTOBePHOCTh W HETIPOTHBOPEUNBOCTb;

cdbopMy/IpoBaTh 3arpochl ¥ MPUMEHSITh pa3/MUHble MeTO/bI TIPY TIOWCKe U 0TOope
buonornueckoi MHGopMaru, HeoOX0JUMOM i BBITIOJTHEHUS yueOHBIX 3a7au;
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nproOpeTaTh  OMBIT  MCIOMB30BaHUSA  HMH(DOPMAIIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTWi, COBEPILIEHCTBOBATh KY/JIbTyPy aKTUBHOI'O MCITO/Ib30BAHUS Pa3/IMUHBIX
TIOUCKOBBIX CHCTEM;

CaMOCTOSITeJTbHO BbIOMPATh OMTHUMa/bHYIO (GopMy MpefcTaB/ieHus: 610I0rnyecKom
nHbopmaruu (cxeMbl, rpadyKH, JUarpaMMbl, TabJIULIbI, PUCYHKU U APYTOe);
WCTI0/Tb30BaTh HAyUHBIM SI3bIK B KauecTBe CpeZiCTBa MpU paboTe ¢ Guosorudeckoi
vHbopMalreli: IPUMeHsITh XUMHUUeckre, Gu3nyecKkrie ¥ MaTeMaTHUeCcKue 3HaKd U
CUMBOJIBI,  (hopMmynbl, abOpeBHaTypy, HOMEHK/IATypy, WCIIO/Nb30BaTb U
1peoOpa3oBbIBaTh 3HAKOBO-CHMBOIMUECKHE CPeJCTBA HArTISIIHOCTH;

B/Ia/IeTh HaBbIKAMHM PAacrO3HaBaHUS M 3allUThbl WHGOpPMAI[UK, WHPOPMAI[MOHHOU
6e3011aCHOCTH JTMUHOCTH.

OBJ/1afieHHe YHUBEPCA/TbHBIMA KOMMYHUKATUBHBIMH AeHCTBUAMU:

1) o6menue:

OCYIIIeCTB/ISITh KOMMYHHKAI[UH BO BceX cdepax >KHU3HH, aKTMBHO Y4aCTBOBATb B
Juajiore WM [JUCKYCCUM TIO CYIeCTBY oOcCykgaemoil Tembl (yMeHUe 3aZlaBaTh
BOTIPOCHI, BBICKA3bIBaTh CY’)KJEHUS OTHOCUTEHHO BBITIOJIHEHUSI TIpejjiaraeMoi
3a[jaui, YUUTHIBATh WHTEPeChl U COTJIaCOBAHHOCTH TO3UI[MI APYTUX yYaCTHUKOB
Aivasiora Uik JUCKYCCUN);

pacIio3HaBaTh HeBepbOaibHbIe Cpe/iCTBA 00II[eHNs], TTOHUMATh 3HaueHue COLaTbHbIX
3HAKOB, TIPeJIIOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTyalldid, YMeTh CMST4aTh
KOH(/TMKTBI ¥ BECTH TTePETOBOPHI;

BMa/IeTh Pa3/IMUHBIMU criocobamMy  OOIeHrss W B3aWMOJENCTBUsS, TIOHMMATh
HaMepeHHs APYTUX JII0/iel, TIPOSIBISITh YBaKUTEIbHOE OTHOIIIeHHe K cobeceTHUKY U
B KOPPeKTHOU (opme hopMyTMpOBaTh CBOU BO3PaXKeHUSsI;

Pa3BEPHYTO M JIOTUYHO M3/1araTh CBOIO TOUKY 3PEHHS C MCI0/Ib30BaHUEM SI3bIKOBBIX
CpeJCTB.

2) coBMecTHas1 ieiTe/IbHOCTh:

MOHUMATh U UCTIOb30BaTh MPeUMYIieCcTBa KOMaHAHOW W UHIUBUAYaTbHONU paboThI
Ipy  pelieHWH OWonoruyeckor mpobsieMbl, 0OOCHOBBIBATH HEOOXOZAMMOCTH
TIPUMeHEeHHs TPYNIOBbIX (HOPM B3aUMO/IeHCTBUS TIPY pellleHrH yueOHOM 3a/1aum;
BbIOMpATh TEMATUKY Y METO/bl COBMECTHBIX J€HMCTBHUM C yUETOM OOIIMX UHTEPECOB
1 BO3MO’KHOCTeH KaKZI0ro ujieHa KOJIJIeKTHBA;

NIPUHAMATH 1[e/T1 COBMECTHOU [lesATe/TbHOCTH, OPTaHMW30BbIBaTh ¥ KOOPAMHUPOBATh
JeNCTBUS TI0 €€ JOCTVKEHWIO: COCTAB/SATH TUIaH [JeHCTBUMN, pacrpezensiTh poJid C
yuéTOM MHEHUH YUaCTHUKOB, 00CY>K/IaTh pe3y/IbTaThl COBMECTHOM pabOThI;
OlleHHMBaTh KauecTBO CBOET0 BK/a/la U KaXKAOT0 yuyaCTHMKA KOMAaH[bI B 0OI[Ui
pe3yJIbTaT 10 pa3pab0TaHHBIM KPUTEPUSIM;

npejjiaraTb HOBble TIPOEKTBI, OLIEHWBAaTb HAe€d C TIO3WIUM  HOBH3HBI,
OPUTMHATbHOCTH, MPAaKTUYeCKOW 3HAUMMOCTH;

OCYILIeCTB/ISITh TIO3UTHBHOE CTpaTerhnyeckoe TOBefieHHWe B PA3/IMUYHBIX CUTYyalUsX,
TIPOSIBJISITE TBOPUYECTBO U BOOOpakeHUe, ObITh MHULIMATUBHBIM.

OBJ/laieHHe YHUBEPCA/TbHBIMH Pery/IATHBHBIMH /eHCTBUSIMU:

1) camoopranusanus:

WCTI0/Tb30BaTh OHOJ/IOTHYeCKWe 3HAHWS [Jis BbISBIEHUs TIP0o0/ieM W WX pelleHHus B
YKU3HEHHBIX Y YUeOHBIX CUTYaI[UsX;
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BbIOMpaTh Ha OCHOBe OMOIOTMUECKUX 3HAHWM 1]e/IeBble M CMbIC/IOBbIE YCTAHOBKH B
CBOMX [IeHCTBUAX M TIOCTyIMKaxX IO OTHOIIEHHI0 K >KUBOW TIPUPOZIe, CBOEMY
3/I0POBbIO U 3[JOPOBbIO OKPY>KalOLUX;
CaMOCTOSITeJTbHO ~ OCYILIECTB/ISTh TMO3HaBaTelbHYH JesTeNbHOCTb, BBISIBJISATh
1po0/ieMbl, CTaBUTh U (OPMYyIMpPOBaThL COOCTBEHHBIE 3aflaud B 0Opa3oBaTebHOU
JesiTe/TbHOCTU U YKU3HEHHbIX CUTYaLUsX;
CaMOCTOSITeJIbHO COCTAaBJISATh TIaH pelleHrs TpobjieMbl C YUYETOM HMEIOIUXCS
pPecypcoB, COOCTBEHHBIX BO3MOKHOCTe! U MPeATIOUTeHUI;
JlaBaTh OLIeHKY HOBBIM CUTYal[UsIM;
PACIIUPSTh PaMKH yueOHOTo TIpe/]MeTa Ha OCHOBE JTMUHBIX TIPe/ITIOUTeHH;
Jle/laTb OCO3HAHHBIA BBIOOpP, apryMeHTHpPOBAaTh ero, OpaTh OTBETCTBEHHOCTh 3a
pellieHue;
OlLleHUBaTh IPUOOPETEHHBIN OTIBIT;
crioco6cTBOBaTh (HOPMMPOBAHUIO U TIPOSIBJIEHUIO IITMPOKOW 3PYAUIIMH B Pa3HbIX
o06acTsX 3HAaHWM, MMOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTe/IbHbIA U KYJIbTYPHBIN
YPOBEHb.
2) CaMOKOHTPOJIb:
JlaBaTb OLIEHKY HOBBIM CHUTYyallUsiM, BHOCHUTb KODDEKTUBbI B [IeATe/IbHOCTb,
OLIeHUBaTh COOTBETCTBUE Pe3y/IbTaTOB LIeJIsIM;
B/JIaZIeTh HaBblKaMU T03HABaTe/SbHOM pedyieKCMM KaK OCO3HaHUSl COBepIlllaeMbIX
JNeUCTBUM W MBIC/IUTE/IbHBIX MPOLIECCOB, WX pe3yJbTaTOB M OCHOBAHUM,
WCTIO/Tb30BaTh TIPUEMBI pedyIeKCHMM [IJIi  OI[eHKW CHTyallud, BbIOOpa BEPHOTO
pellieHus;
yMeTh OlleHUBaTh PUCKU U CBOEBPEMEHHO MPHUHUMATh PellleHUs 10 UX CHWKEeHUIO;
TIPUHUMAaTh MOTUBBI U apT'YMEHTHI IPYTHUX NIPU aHa/Iu3e pe3ybTaToB /leATe/bHOCTH;
3) npuHATHE Ce0s U APYTruX:
TIPUHUMATh Cebsl, TOHUMasi CBOM He/IOCTaTKU U JOCTOMHCTBA;
TIPUHUMAaTh MOTUBBI U apT'YMEHThI IPYTUX NPU aHajiu3e pe3ysbTaToB [esATebHOCTH;
TIpU3HaBaTh CBOE TTPABO U MPABO APYTHX Ha OLIHOKY;
pa3BUBaTh CMIOCOOHOCTH MOHUMATh MUP C TIO3ULIU APYTOTo YesioBeKa.
INPEAMETHBIE PE3YJ/IBTATbBI

[TpemMeTHBIe pe3ysbTaThl OCBOeHUst mporpaMmbl COO 1o Ouonoruv Ha
6a30BOM ypOBHe BK/IOUAIOT Crielfududeckue s yueOHoro ripeaMera «buonorusi»
HayuHble 3HAHWS, YMEHUs W CIOCOOBI /IeHCTBUI 10 OCBOEHHIO, UHTEPIPeTal[ui 1
npeoOpa30BaHUI0 3HAHWM, BU/BI JeSTELHOCTH T10 TIOJYyUeHWI0 HOBOTO 3HAHUS U
TIPUMEHEHHUI0 3HaHWM B PA3/IMUHbIX yueOHBIX CUTYyalldsX, a TakKKe B peasbHbIX
JKU3HEHHBIX CHUTYalUsX, CBsi3aHHbIX C Owuosorveii. B mporpamMme mnpegMeTHbIe
pe3yJ/bTaThl MIPe/ICTaB/IeHbI 110 To/jaM 00yueHus!.

[TpeMeTHBIe pe3y/ibTaThl OCBOeHHs1 yuebHoOro rpeamera «buosorusi» 6 10
K/1acce JOJDKHBI OTPaXKaTh:

chopMHPOBAHHOCTh 3HAHUM O MeCTe M pOJid OMOJIOTUM B CHCTeMe Hay4HOTO
3HAHUS eCTeCTBEHHBIX HayK, B ()OpPMHUPOBaHWY COBPEMEHHOU eCTeCTBEHHO-HAayYHOU
KapTWHBI MUPA ¥ HAyYHOT'O MHUPOBO33DeHUs], O BK/Ia/le POCCUMCKUX U 3apy0eXHbIX
yUéHBIX-OMO0/IOTOB B pa3BuTHe OMOIOTUH, PYHKIIMOHATLHON TPaMOTHOCTU UeioBeKa
JI7IS pellieHus )KU3HEeHHbIX 3a/iay;
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yMeHUe pPacKpbIBaTh COZiepkaHue OMOI0rMuecKUX TEePpMUHOB W TIOHSATHM:
)KU3Hb, KJIeTKa, OpraHu3m, Metabosii3M (0OMeH BelleCTB U MpeBpallleHre SHeprun),
romMeoctas (camopery/sigusi), ypOBHeBasi OpraHu3alusi JKUBBIX  CHUCTEM,
CaMOBOCMPOM3Be/ieHHe (PerpoyKLusi), HacaeACTBEHHOCTb, U3ME@HYMBOCTh, POCT U
pa3BUTHE;

yMeHWe Wu3/iaraTb Ouosoruueckre Teopud (K/IeTOYHasi, XpOMOCOMHas,
MyTalldOHHasi, LeHTpa/JibHas [JoTMa MOJIeKy/aspHOu Ouonorun), 3akonbl (T
Mengensi, T. Moprana, H. 1. BaBunoBa) u yueHusi (0 LieHTpaXx MHOroobpasus u
TIPOUCXOXK/IeHUsI Ky/IbTYpHBIX pacTeHuii H. V. BaBusoBa), orpe/iesisTb rpaHULbI WX
TIPUMEHUMOCTH K >KUBBIM CUCTEMaM;

yMeHHe BJlafieTh MeTOJJaMi HayYHOTO T03HaHUs B Ouosioruu: HabmoieHue 1
OTMCaHue >XUBBIX CHCTEM, MPOLIECCOB U SIBJIEHWI, OpraHu3alysi U TMpOBe/ieHre
O10J/IOTUYECKOTO FKCIIePUMEHTA, BBIBI)KEHHE TUIOTe3bl, BhISIBJIeHHEe 3aBUCUMOCTU
MeXy WCCleAyeMbIMU BeJWYMHAMU, OOBsICHEHWe TI0yYeHHbIX pe3yJ/bTaToB,
VICII0/Ib30BaHHBIX HAYUHBIX MOHSTUM, TEOPUM M 3aKOHOB, yMEHUE [le/laTh BbIBOJbI
Ha OCHOBAHWM MOJTyUeHHbIX Pe3y/bTaToB;

yMeHUe BbIJe/SITh CyIeCTBEHHbIe TIPU3HAKU BUPYCOB, KJIE€TOK MPOKapuOT U
YKapUOT, OJHOKIETOUYHBbIX ¥ MHOTOK/IETOUHBIX OpPraHU3MOB, O0CO0eHHOCTH
TpoijeccoB: oOMeHa BeIeCTB W TIpeBpallleHusi SHepruM B KieTKe, (POTOCHHTE3a,
MIaCTUYeCKOT0 ¥ JHepreTHyeckoro oOMeHa, XeMOCHHTe3a, MWTO03a, Meio3a,
OIJIO[JOTBOPEHUS],  Pa3MHOXKEHMS, WHAWBHUYaJbHOTO  pasBUTHS  OpraHM3Mma
(oHTOTEHE3);

yMeHWe TIPUMEHSITh TTOTyYeHHble 3HaHUsA [J1s1 O0OBbSCHEHUS OHO/IOTHUYeCKUX
TIPOLIECCOB U SIBJIEHWUM, /Il TIPUHATHS TIPAKTUUYECKHUX pellleHUM B TOBCeJHEeBHOU
XU3HU C 1enblo obecrieueHuss 0e30MacHOCTU CBOETO 3/I0POBbSi U 3/I10POBBSI
OKDY>KaoILIUX Jtofield, coOMoieHrs HODM TPaMOTHOTO TIOBeJleHUsT B OKpY Karolleit
MIPUPOJIHOM cpefle, TIOHMMaHWe HeoOXOAUMOCTH WCIIO/Ib30BAHUS [OCTHKEHUM
COBpeMeHHOM buonorun U buoTexHoIOTUM ISt paLMOHA/ILHOT O
TIPUPO/OTI0Ib30BaHuSI;

yMeHUe pellaTb 3/7eMeHTapHble TeHeTUYeCcKWe 3aflaud Ha MOHO- U
AUTHOpUIHOe CKpeIllvBaHUe, ClelJIeHHOe Hac/efoBaHWe, COCTAB/ATb CXEMbI
MOHOTMOPHIHOTO CKpeIlMBaHUs [ TIpe[CcKa3aHus Hacael0BaHUS TIPU3HAKOB Y
OpraHM3MOB;
yMeHUe BBITIOJ/IHATE J1abopaTopHbIe U TMpakTUueckue paboThl, COO/M0aTh TpaBUIa
nipu paboTe ¢ yueGHBIM 1 TabopaTOPHBIM 0060PYZIOBaHNEM;

yMeHHWe KPUTHYeCKH OlleHWBaTh U HWHTepPHpeTUpOBaTh MWHGMOPMAIUI0
OMO0JIOTUYECKOTO  COJepKaHUsl, BK/IIOUAKOIYI0 TICEBJOHAayuHble 3HAHUS U3
Pa3/IMYHbIX UCTOYHUKOB (CpeACTBa MacCOBOW WH(GOPMALMM, HAyYHO-TOMYJISIPHBIE
MaTepuasbl), 3THUYeCKHe acreKTbl COBPeMeHHBbIX UCC/Ie[loBaHU B OUoI0ruu,
MeAULIHe, OUOTeXHOIOTUM;

yMeHHe cCoO3/laBaTb COOCTBeHHble TIMChbMeHHble U YCTHBIe COOOIIeHuUs,
0000111ass 610/IOrMUecKy0 WHGOPMAIUI0 U3 HECKOIBbKHUX WCTOYHHKOB, TPaMOTHO
WCTI0/Th30BaTh TIOHATHUWHBIN armapat OMOoIoTUH.

[TpemMeTHBIE pe3y/bTaThl OCBOeHHsI yueOHOro rpeamera «buosorus» 6 11
K/1acce 10JDKHBI OTPaXkaTh:
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c(OpMHPOBAHHOCTb 3HAHUM O MeCTe U poJikd OHMOJIOTUM B CUCTEMe HayYHOTO
3HAHUS eCTeCTBEHHBIX HayK, B (POPMHUPOBaHUY COBPEMEHHOU eCTeCTBEHHO-HayYHOU
KapTUHbI MUPA U HayYHOI'0 MHUPOBO33DeHHs], O BKJ/aJle POCCUMCKUX U 3apy0exxHbIX
yUEHBIX-OMO/IOrOB B pa3BUTHe O0MOJIOTHH, GYHKIIMOHATBHON I'PaMOTHOCTH UesioBeKa
IJ1sI pellieHus XKU3HeHHbBIX 3a/iau;

yMeHUe pacKpbIBaTh CO/lepyKaHre OMOOruueCcKUx TePMUHOB U TIOHSITHI: BUJ,
TOMY/ISILUSI, TeHO(OHZ, SBOIOMS, [ABWKYyIIWe Cubl ((haKTOpbl) 3BOJIOLNH,
TIPUCITIOCOO/IEHHOCTh OPraHW3MOB, BHJ000pa3oBaHue, 3KOojorvuueckue ¢aKTOphI,
5KOCHUCTeMa,  TMPOAYLIeHTbl, = KOHCYMEHTbl,  peAyLeHTbl, Lenu MUTaHuUs,
9KOJIOTMuecKasi mipamu/ia, GuoreoreHo3, brocdepa;

yMeHHe u3faraTh OuosioTHYecKre TeopuH (9BOMIOLIMOHHAs Teopusi Y.
JlapBuHa, CHUHTeTHWYeCKasi TeOopus SBOJIIOLIMU), 3aKOHbl M 3aKOHOMEPHOCTH
(3apoppiieBoro cxoactBa K. M. Bspa, yepefoBaHusi T/laBHBIX HarpaB/ieHUN U
nyTeit 3Bosonyu A. H. CeBepiioBa, yueHuss o 6uocdhepe B. . BepHazckoro),
oTipe/ie/isiTh TPAHULIbl UX TIPUMEHUMOCTH K >KMBBIM CUCTEMaM;

yMeHUe B/a/ileTh MeTOAaMU HayyHOro TI03HaHUs B OUOIOruu: Hab/itoieHre U
OTMCaHWe >XUBBIX CHCTEM, TIPOLIECCOB U SIBJIEHW, OpraHu3alysi U TMpOBe/ieHre
OUOIOrMUeCKOT0 3KCIiepUMeHTa, BbIIBV)KEeHHEe THUTIOTe3bl, BhisB/IeHHEe 3aBUCUMOCTH
MeXAy WCC/IeAyeMbIMA BeJWYMHAMU, OOBSICHEHWe TI0yYeHHbIX pe3yJ/bTaToB,
WCTI0/Tb30BaHHBIX HAayUHBIX TIOHATHMN, TeOpHUH U 3aKOHOB, YMeHUe [eflaTh BBIBOJbI
Ha OCHOBAHWM TOTyYeHHBIX pe3y/bTaToB;

yMeHHe BbIZIEJISITh CYIlleCTBeHHble TIPU3HAKU CTPOEHUs OMOI0ruyecKux
00bEeKTOB: BUJOB, TMOMy/sLMN, TIPOAYLIEHTOB, KOHCYMEHTOB, peAylIeHTOB,
OUOreolleHO30B M JKOCUCTEM, OCOOEHHOCTH TIPOLIeCCOB:  HAaC/Ie[CTBEeHHOU
M3MEHUMBOCTH, €CTeCTBEHHOTO 0TOOpa, BUA000Opa30BaHUs, IPUCIIOCO0/I€HHOCTH
OpPraHM3MOB, [IeHCTBUSI SKOJOTMUecKUx (HaKTOPOB Ha OpraHuU3Mbl, TepeHoca
BeIIeCTB M TIOTOKA SHEPrUd B 5SKOCUCTEMax, aHTPOMOTeHHbIX W3MeHeHUi B
9KOCHUCTeMax CBOeli MeCTHOCTH, KPYroBODOTa BeIeCTB U OHMOreoXUMHUUeCKUX
I[UKJ/IOB B Orocdepe;

yMeHUe TIPUMEHSITh TOydeHHble 3HaHUs [/1s1 00bsCHeHUs OHO0/IOTHYeCKUX
TIPOLIECCOB U SIBJIEHUM, [JI1 TIPUHSTHS TIPAaKTUUECKHUX PpelleHWd B TOBCeJHEBHOM
JKU3HU C 1jefiblo  obecrieueHWs: 0e30TIaCHOCTH CBOETO 37I0POBbSi U 37I0POBbSI
OKPY’KaloIUX JIto/iel, coO/toileHrs HOPM IPaMOTHOTO TIOBeZleHHsI B OKPY Karolieit
NIPUPOZAHOM cpefle, TIOHWMMaHWe HeoOXOAWMOCTH WCII0/Ib30BaHUS JOCTKEeHUIM
COBpPeMeHHOM OMOIoryy /1J1s1 paljiOHa/IbHOTO TIPUPO/I0TI0/Ib30BaHMS;

yMeHHe pelllaTh 37ieMeHTapHble OHO0/IorHUecKre 3a/lauv, COCTABJISATh CXEMbl
repeHoca BellleCTB U SHePruv B 5KOCUcTeMax (Lieny MUTaHus);

yMeHUe BBITNONHATH jabopaTopHble M TMpakThueckrde paboThl, CoOMOAATH
TipaBu/Ia py paboTe ¢ yueOHBIM 1 1abOpaTOPHLIM 000pyAOBaHUEM;

yMeHUe KpPUTUUeCKU OlLleHMBaTb M HWHTEePIpPeTUpOBaTh HH(OPMaLUIO
OUOMOrMUeCKOTO  COZlepXKaHUsl, BK/IOYANOIIYIO TICeBOHAy4YHble 3HAHUS U3
Pa3MYHBIX UCTOYHUKOB (Cpe/icTBa MacCOBOW WMH(MOpMalM, HayYHO-TIOMY/ISIpHbIE
MaTepuasnbl),  pacCMaTpuBaThb  r/00a/sbHble  3KOJOTMUYeCKWe  TIPOo0JieMbI
COBpeMeHHOCTH, (POPMHUPOBATh 10 OTHOIIIEHUIO K HUM COOCTBEHHYTO TIO3UIIHIO;
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yMeHHe CO3/laBaTb COOCTBEHHbIe ITMChbMEHHbIE U YCTHBIE COOOIIeHMS,
00006111as8 6Mo/IOTMUeCKY0 WUH(POPMAIUI0 U3 HECKONbKHUX WCTOYHMKOB, TPaMOTHO
WCTI0/Tb30BaTh TTIOHSATUIHBIN armrapaT OMOJIOTHH.
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TEMATNYECKOE IVNTAHUPOBAHUE

10 K/TACC
KosmmuecTBo yacos JJ/IeKTPOHHBIE
Ne HaumeHoBaHHe pa3/ie/i0oB H TeM (mudpossbie)
n/n NporpamMMsbI Bcero KonTpoaeHbr | TIpakTHieckue o0pa3oBarTe/IbHbIE
e padoThbI padoThI pecypcai
L buoriorust kak Hayka 2 0-5 Etlzggl/d/;rilii(.)rf/7f41c292
2 JKuBBIE CUCTeMbI U UX OpraHU3aLys 1 Bubmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
3 XVMHYeCKHM COCTaB U CTPOEHMe KJIeTKH 8 1 Bubmiorexa OK
https://m.edsoo.ru/7f41c292
bubmmoreka LJOK
4 /KH3He I ATeNLHOCTE KIIETKH 6 httDs://rn.edS(])_E).ru/7f41c292
5 Pa3MHOXXeHUe U UHAUBUya/IbHOE pPa3BUTHe 5 1 bubnmoreka IIOK
OpraHKW3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTh U IBMEHUUBOCTh 8 15 BubmoTeka IIOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
v Cesnekjust opraHu3MoB. OCHOBBI 3 Bubnuoreka LIOK
OMOTEeXHOJIOTUU https://m.edsoo.ru/7f41c292
8 Pe3epBHOe Bpems 1 Bubmorexa [OK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 0 4

25




11 K/TACC

KosinuecTBo yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuUe pa3/ie/ioB M TeM NPOrpaMMbl (udposre)
/i pasj porp Beero Kontposibabie | IIpakTHueckue oGpazoBaTe/IbHbIe
paboThI padoThI pecypcei
bubmmoreka IIOK
1 BO/IOLKOHHAs GHONIOrHS ) ! https://m.edsoo.ru/7f41cc74
2 Bo3HHMKHOBeHME U pa3BUTHE KU3HU Ha 3eMie 9 0.5 Egggl;l/?;e;asggﬁﬁ f41c74
bubnuoreka IIOK
3 OpraHu3mbl 1 OKpY>AIOWas cpeAa > ! https://m.edsoo.ru/7f41cc74
bubnmmoreka LJOK
4 Coo0111ecTBa ¥ 9K0OJI0TUYeCKre CUCTeMbI 9 https:/m.edsoo.ru/7f41cc74
5 PesepBHoe Bpems 2 Bubmmorexa LIOK
P P https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 0 2.5

26




IIOYPOYHOE IVTIAHNPOBAHME

10 K/ITACC
No KosimnuecTBo uacoB Jlata JJIeKTPOHHbIe LH(PpOBbHIe
/i Tema ypoka Beero Kontposbnsl | IlpakTHueckue W3yyeHus o0pasoBare/ibHbIe
e padoTbI pabdoThI pecypchbl
bubnroreka LIOK
1 buonorus B cucteMe Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/bl TTI03HAHUS )KUBOM MPUPO/bIL.

’ ITpakTrueckas pabora Ne 1 «/crosib30BaHKe 1 0.5 bubnuoreka LIOK
Pa3/IMUHBIX METO/OB MPU U3yUeHUH https://m.edsoo.ru/863e6122
610JI0THYeCKUX 0ObeKTOB»

3 Bbuonornueckue cucremsl, MPoLeCChl U UX 1 bubmioreka LJOK
v3yyeHue https://m.edsoo.ru/863e6564

4 XVMHYeCcKuM CoCcTaB K1eTku. Boga u 1 bubmoreka LIOK
MUHepaabHble CONMU https://m.edsoo.ru/863e674e

5 Benku. CoctaB u cTpoeHue 6e1KoB 1 Eggg;?;iiiﬂlsﬁ 63e6h72
depmeHTbI — OMOIOTHYeCKHe KaTalTu3aToOpPhL.

6 JlaboparopHast pabota Ne 1 «/3yueHue 1 0.5 bubnuoreka LIOK
KaTaUTUUeCKOM aKTUBHOCTH (hepPMeHTOB (Ha https://m.eds00.1ru/863e6b72
ripyuMepe amu/iasbl WM KaTtasasbl)»

7 | Yreoabl. Jumil ! Eggg/d/(giﬁic.)rﬁ/s(iaeesm

8 Hyxknennossle KUC10Tbl. AT® 1 Eggglf/ﬁ.eezasiaﬁ/fg 63e6d5¢

9 NcTtopusi © MeTo/ bl U3yUYeHHUs KIIeTKH. 1 bubmoreka LJOK
KneTtouHas Teopus https://m.edsoo.ru/863e6e88

10 KneTka Kak 11e/10cTHast )KBasi CUCTeMa 1

11 CTpoeHre 5yKapuOTUUYECKOUN KJIeTKH. 1 0.5 Bubmoteka LIOK

JlabopatopHasi pabota Ne 2 «/3yueHue

https://m.edsoo.ru/863e6{f0
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CTPOEHUSI KIIETOK PaCTeHUH, )KUBOTHBIX,
rprbOB U OaKTepUii 10/ MUKPOCKOIIOM Ha
TOTOBBIX MUKDPOTIperapaTax ¥ UX OMMCAHUE»

https://m.edsoo.ru/863e716c¢

12 OOMeH BelleCTB UK MeTab03M Bubmmorexa [OK
B https://m.edsoo.ru/863e766c
bubmoreka LJOK

13 orocuHTes. XemocHHTe https://m.edsoo.ru/863e7c98

. bubnuoreka IIOK

14 Ouepretuueckuii 06men https://m.edsoo.ru/863e7aae
JKU3HeHHbIN UK/ KJIeTKU. [lefeHre KIeTKU.

15 | tistmonenme suros 5 Kneriax Ko 05 bufimorexa LIOK

A ) https://m.edsoo.ru/863e7dc4
KOpellIKa JTyKa Ha TOTOBBIX
MUKpOTIperiapaTax»

16 BuocunTe3 Genka. Peakijusi MaTpuuHOTO bubnmoreka LJOK
CUHTe3a https://m.edsoo.ru/863e796e

bubnuoreka IIOK

17 Tpancasps — Grocunres Genka https://m.edsoo.ru/863e796e

18 HekeTouHble (hOPMbI )KU3HU — BUPYChI Bnbmorexa LOK

P Py https://m.edsoo0.ru/863e7540
bubmioreka LJOK

19 @®opMbl pa3MHOKeHUSI OPraHU3MOB https://m.edsoo0.ru/863e81b6

https://m.edsoo.ru/863e831e
N bubmiorteka LJOK

20 | Meitos https://m.eds00.ru/863e7f4a
OO6pa3oBaHue ¥ pPa3BUTHE TIOJIOBBIX K/IETOK.

3] OmnopoTBopeHye. JlabopaTopHasi pabora Ne 4 0.5 bubmoreka LJOK
«/3yueHne CTpoeHus NOJIOBBIX KJIETOK Ha ' https://m.edsoo.ru/863e81b6
TOTOBBIX MUKDOTMperapaTax»

22 WNuauBuyanbHOe pa3BUTHe OPraHU3MOB Bnb/morexa OK

AHBHAY P P https://m.eds00.ru/863e8436

23 ['eHeTHKa — HayKa 0 HaC/1eICTBEHHOCTU U bubsmoreka IIOK
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M3MEHUMBOCTH https://m.edso0.1ru/863e86f2

24 3aKOHOMEpPHOCTH HacJieJ0BaHUs NPHU3HAKOB. bubmoreka IIOK
MoHOrubpHIHOe CKpeIBaHue https://m.edso00.ru/863e8878

75 IurubpugHoe CKpelrBaHue. 3aKOH bubmoreka LJOK
He3aBUCHUMOr0 Hac/leZl0BaHKs IPU3HAKOB https://m.edsoo.ru/863e89a4
CuernyieHHOe Hac/ie/loBaHUe MPH3HAKOB.

o | pepapn i 5 e o5 Bumorera K
pe3y PHA ' https://m.eds00.ru/863e8c60
TUTHOPUIHOTO CKPEIMBaHUs Y IPO30(hHIIbI
Ha rOTOBBIX MUKpPOIIperiapaTax»

27 ['enetrka nosa. HacnegoBaHvie pu3HakoB, bubnuoreka IIOK
CLIeTVIEHHBIX C T10JIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HeHacnencTeeHHas

o | ernocr Heopeopnanpaora e o5 Bumorera 10K

y A ! ’ https://m.edsoo.ru/863e8efe
HM3MEeHUMBOCTH, MOCTPOEHUE BapUALIMOHHOTO
psifia U BApUALIMOHHOM KPHUBOW»
HacnencrBeHHasi ©3MEHUMBOCTb.

29 JlaboparopHasi pabota Ne 7. «AHanmm3 05 bubnuoreka IIOK
MyTaLUi y 1p030(usibl Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MUKpOTIpernaparax»

30 ['eHeTHKa yenoBeKa Bnbmiorexa [JOK

https://m.edsoo.ru/863e8d78
PesepBHbIit ypok. O6001IeHe TI0 Teme

31 «HacnencTBeHHOCTh ¥ M3MEHUHBOCTh
OpraHU3MOB»

32 Cenekiys KaK HayKa U TpoLjecc Bnbmorexa LOK

I y pon https://m.edsoo.ru/863e9214

33 MeTo/ibl ¥ IOCTHKeHUS CeNeKLUA pacTeHuH 1 bubmioreka LJOK
>KMBOTHBIX https://m.edsoo.ru/863e9214

bubmoreka IIOK

34 buotexHosi0rus Kak 0Tpacib poOU3BOACTBA

https://m.edsoo0.ru/863e9336
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OBLIEE KO/IMYECTBO YACOB I10
ITPOTPAMME
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11 KJTACC

KosinuecTBo uacos

JeKTpoHHbIe U poBbIe

Ne Tema ypoka Kontponbusl | IIpakTHyeckue Alara oGpasoBare/bHbIe
n/n Bcero U3y4yeHus
e padoThI padoThI pecypchbl
1 OBOJIFOLMSA U METO/IbI €€ U3yUYeHUs 1 Bnbmiorexa [OK
https://m.edsoo.ru/863ea20e
7 VcTopust pa3BUTHS TIpeCTaBIeHHH 00 1 Bubmoteka LIOK
9BOJTIOL[UHN https://m.edso00.ru/863e9570
bubnmoreka LJOK
3 MHKpO3BOTOLIS 1 httDs://m.edS(])_E).ru/863e9C1e
[Momynsius Kak 3jieMeHTapHast eJUHUIIA BUja
4 1 3BoJTIoLMH. JTabopaTopHasi pabota Ne 1 1 0.5 bubnmroreka LJOK
«CpaBHeHHe BUIOB 110 MOP(0J/IOTHYECKOMY https://m.edso0.ru/863e99c6
KPUTEPHUIO»
5 ABwKy1ye crbl (3/1eMeHTapHbIe (haKTopbI) 1 bubmoreka LIOK
9BOJTIOLIUH https://m.edsoo.ru/863e9da4
6 EcTtecTBeHHbIN 0TOOpP ¥ €ro (GopMbl 1 Eggg;?;iiiﬁﬁm 63e9ed0
Pe3y/ibTaThl 3BOJIIOLIUH: TIPUCITOCOO/IEHHOCTh
OpraHu3MOB U BHU/J000pa3oBaHue. Enbmiorexa [IOK
7 J;;Sgggzggﬁgﬁﬁjﬁ:;iﬁ;;gﬁ“;gm 1 0-5 httDs://m.edS(])_E).ru/863e9fde
OTHOCUTEJILHOTO XapaKTepa»
8 HarpaBnienus v 1yTv MakpO3BOJTHOL[AN 1 Bnbmorexa LOK
https://m.edsoo.ru/863e9cle
9 HeoOpaTUMOCTh 3BOIOIUN 1
10 VcTopus )K13HU Ha 3em/ie U MeTO/Ibl eé 1
W3yUYeHUsI
11 ['unoTesbl IPOUCXOXKAEHUSA KU3HU Ha 3emJie 1 Bnbmorexa LOK

https://m.edsoo.ru/863ea5a6

31



Pa3BuTHe )KHU3HU Ha 3emMJie 10 3paM H

bubmoreka LJOK

12 repuojam https://m.edsoo.ru/863ea6be
OCHOBHBIE 5Tarbl 3BOIIOLUU PACTUTE/ILHOTO
13 Y )KMBOTHOTO MUpa. [IpakTtrueckasi pabora Ne 05 bubmoreka LJOK
1 «M3yueHne ncKonaembIX OCTaTKOB ' https://m.edsoo.ru/863ea8bc
pacTeHUH U )KUBOTHBIX B KOJIJIEKLIUSIX»
14 CoBpemeHHasi CuCTeMa OpraHA4YecKoro Mupa Bnb/morexa OK
P P P https://m.edsoo.ru/863ea48e
15 OBoJIIOLIYS UesloBeKa (aHTpOIIoreHes) Bnbmorea LIOK
i P https://m.edsoo.ru/863eac2c
bubmoreka LJOK
16 HBky1ue cuibl (pakTopbl) aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJiMy 3BOJIIOLIMY YesI0BeKa
18 UesioBeyeckue packl U MPUPOHBIE aZianTaliu bubnuoreka IIOK
yesioBeKa https://m.edsoo.ru/863eaea?
Pe3sepBHbIil ypok. O6061IeHHE T10 TeMe
19 «B0O3HUKHOBEHHE U pa3BUTHUE )XKU3HU Ha
3emsie»
20 JKO0JIOrMs KaK Hayka
bubnmroreka LJOK
21 Cpebl 00uTaHUs U 9KOIOTHYecKre (haKTOphI https://m.edsoo.rw/863eafec
Abuorrueckue ¢akTopsl. JlabopaTopHas
pabota Ne 3. «Mopdosoruueckue
22 0COOEHHOCTH pacTeHWM U3 pa3HbIX MeCT 05 bubmoreka LJOK
obutanusi». JlaboparopHasi pabota Ne 4. ’ https://m.edsoo.ru/863eb10e
«BnusiHue cBeTa Ha POCT U pa3BUTHE
YepeHKOB KOsleycay
bubmoreka IIOK
23 buoTuyeckue GakTope! https://m.edsoo.ru/863eb348
24 OKO0JIOTUYeCKHe XapaKTePUCTUKH TOIYJISLIUN. 0.5

ITpaktryeckas pabora Ne 2 «ITomcuér
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IJIOTHOCTH TIOMYJISILIMMA pa3sHbIX BUJOB
pacTeHuN»

bubmoreka IIOK
25 Coo011jecTBa OpraHu3MOB — OHMOIEHO3 1 htps://m.edsoo.ru/863eb46a
bubmoreka LJOK
26 OKOJIOTUUeCKUe CUCTeMbI (9KOCHUCTEMBI) 1 https-//m.edsoo.ru/863eba6a
| S oo socien 1 S LOK
DAMIABL. https://m.edsoo.ru/863eb5fa
skocucreM. Cykiieccus
28 IIpupogHbIe 3KOCUCTEeMbI 1
29 AHTpONOreHHbIe 35KOCUCTEMBI 1
bubnuoreka IIOK
30 Bbuocdepa — rnobanbHas 3KocrcTeMa 3eMTH 1 https:/m.edsoo.ru/863ebb5e
bubnmroreka LJOK
31 3aKOHOMEpPHOCTH CyIIleCTBOBaHUS 6rochepbl 1 https://m.edsoo.rw/863ebd16
32 YesnoBeuecTBO B Orocdepe 3eMau 1
33 Cocy1iiecTBoBaHue NIPUPO/bI U Yesl0BeueCTBa 1 Brbmorexa LIOK
yu pupoa https://m.edsoo.ru/863ebale
34 Pe3epBHbIil ypok. Ob001IeHe TeMbI 1
«Co00111ecTBa ¥ 9KOJIOTHUECKHE CUCTEMbI»
OBLIEE KOJIMYECTBO YACOB I10 34 25

[TPOI'PAMME
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YUYEBHO-METOJUYECKOE OBECIIEHEHHWE OBPA3OBATEJ/IBHOI'O
ITPOLIECCA OBA3ATEJ/IBHBIE YYEBHbBIE MATEPHUAJIbI V11 YYHEHUKA

1.Buosorus. 10 knacc: yue6HUK A/isi ob1jeobpa3oBar. opranu3anuii/ B. B. [Taceunuk u
Ip.; nox pex. B. B. ITaceunuka.- M.: TIpocBenjenue, 2023
2. buosnorus. 11 knacc: yuebHUK Aj1s1 001jeobpa3oBat. opranu3aiuii/ B. B. IlaceuHuk u
Ip.; o peq. B. B. [Taceunuka.- M.: IIpocserienue, 2023

METOJUYECKHWE MATEPUAJIBI VI YUUTEJIA
buonorus. 10—11 knaccel. ba3oBbiii ypoBeHb. [ToypouHbie pa3paboTKu.: yueb. rmocobue
Iu1s1 061jeobpa3oBaT. opranusaiuii / B. B. ITaceunuk, I'. T'. IlIBerjos, T. M. EdumoBa. —
2-e u3f., crep. — Mockga : [Ipocseiienue, 2023. — 230 c. — (JIuHUSA )KUA3HK).

U PPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBHI CETU

NHTEPHET

1. «EnunHas komekuus Ludpossix Ob6pa3oBarensHbix Pecypcos» (http://school-

collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnekTpoHHbIN yueOHUK «Bronorus».

4. http://bio-ximik.narod.ru/bio/bio.htm - cTpoeHue KneTok

5. http://biokhimija.ru/lekcii-po-biohimii.html - 6uoxumus

6. http://evolution2.narod.ru/index.htm - sBotoLMsS

7. http://nrc.edu.ru/est/r4/ - 6uonoruyeckasi KapTvHa MUpa

8. http://planete-zemlya.ru/ - I1naneta 3ems

9. http://ecologysite.narod.ru/index.html - skosorus

10. http://bio-nica.narod.ru/index.html - 6uoHrKa
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