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INIOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke MporpaMMmbl MO OHOIOTHHA TEOPETUUECKYH0 OCHOBY IS
oripejie/ieHUs1 TIOAXOZ0B K (hOPMUPOBaHUIO Cojflep)KaHUs yueOHOro ripegMeTa
«buosiorusi»  CcoCcTtaBWIM: KOHUenTyadbHble mnosiokeHuss PIroCc COO o
B3alMOO0OYC/IOBIEHHOCTH  1ieJiel, CO/lep>KaHusl, pe3yJ/ibTaToB oO0yueHusi U
TpeOOBaHMI K YPOBHIO IMOATOTOBKY BBIMTYCKHUKOB, TTOJIOXKeHUsT 00 00X 1[e/saX U
TIPUHIIATIAX, XapaKTepU3YIOI[UX COBPEMEHHOe COCTOSIHHE CHUCTEMbBbI CpeIHero
obmjero oOpa3oBanusi B Poccuiickoii ®epepaijuy, a TakKe IIOMOXKEHUS O
cneliuuke OMOJ/IOTHY, €€ 3HAUeHWHU B TTI03HAHUM YKUBOU MPUPO/IbI U 0becrieueHUH
CYILI[eCTBOBaHUsI uesioBeueckoro obijectBa. CorsiacHO Ha3BaHHBIM TIOJIOXKEHUSIM,
orpe/ie/ieHbl OCHOBHBIE (PYHKIIMY TIPOTPaMMbI 110 OMOIOTUM U €€ CTPYKTYypa.

[MporpamMma 10 OuosorMK [aéT TMpejCTaBieHHWe O MeasX, 00 oOieit
cTpaTerud oOyueHMs, BOCIUTaHHS U Ppa3BUTUS OOYyUaroL[UXCS CpeACTBaMU
yueOHOrO mpeaMeTta «buosorusi», orpefenseT o00si3aTe/IbHOE TIPeAMETHOE
cofiepkaHue, ero CTPYKTYpY, paclipefieJieHde TI0 pa3jeflaM W TeMaM,
peKOMeH/IyeMyt0 T0C/IeloBaTe/IbHOCTh W3yueHusi yueOHOTO MaTepuasa C yU4éTOM
MEXIPeAMETHBIX YW BHYTPHUIIPEIMETHBIX CBsI3€H, JIOTMKH 006pa30BaTe/IbHOTO
Tpoljecca, BO3pacTHbIX 0COOeHHOCTel 00yUaroluXcsl.

B rmporpamMe 10 OHOJIOTHM TakKe YUMTHIBAIOTCS TpeboBaHUS K
TJIAHUPYEMbIM JIMYHOCTHBIM, MeTalpeIMETHbIM W TIPeIMETHLIM pe3y/bTaTaM
oOyueHusi B (OPMHUPOBAHHWH OCHOBHBIX BH/JIOB yueOHO-ITO3HaBaTeTbLHOM
nesiTe/IbHOCTH/yueOHbIX  [IeHCTBUIM 00yuaroluxcsi 10 OCBOEHUWIO COJlepKaHus
buonornueckoro oo6pa3oBaHuUs.

B nporpamme mo 6mosiornm (10-11 Knaccel, 6a30BbIii YpOBEHb) peann30BaH
TIPUHLIAIT TIPEEeMCTBEHHOCTH B H3ydyeHWW Owosiorud, Omarogaps uemy B Hel
MIPOCMAaTPUBAETCA HAIpPaBJIeHHOCTh HAa pa3BUTHe 3HAHWM, CBSI3aHHBIX C
dbopMrpOBaHHEM  eCTeCTBEHHO-HAayyHOTO  MHPOBO33DeHHs],  I[€HHOCTHBIX
OpHeHTALUN JTMYHOCTH, IKOJIOTHUYEeCKOT0 MBIIIIeHHs, PeCTaB/IeHHI O 3/10DOBOM
obpa3e u3HU U Oepe>XKHbIM OTHOIIIEHHWEM K OKpYyKarolled TpUPOAHOM cpefe.
[TosToMy Hapsiiy C usydeHueM o0OI1e0HOOrHUeCKUX TeOpyl, a Takke 3HaAHWUA O
CTPOEHHH >XMBBIX CHCTEM pPa3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOI[ECCOB B IpOrpaMMe 10 OUOMOTUM Y/ie/leHO BHUMaHWe UCITOb30BaHUIO
TI0/TyUeHHBIX 3HAHUW B TTIOBCEAHEBHOMW JKWU3HU /IJIS1 PellleHus PUKIafAHbIX 3aad, B
TOM YHC/ie: TIPOGUIAKTUKY HacC/Ie/[CTBEHHBIX 3a00/leBaHUl Ue/loBeKa, MeJUKO-
reHeTUYEeCKOT0 KOHCYJIbTUPOBAHUS, 000CHOBaHUS 9KOJIOTHUECKU
1jesieco0Opa3HOrO TOBeZieHHsI B OKDY)Kalolljell TIpUPOJHON cpefle, aHaiW3a
BAWSTHUST XO3SHCTBEHHOW MesTe/IbHOCTA 4YejioBeKa Ha COCTOSTHHE TIPUPOAHBIX U
HCKYCCTBEHHBIX KOCHCTEM. Y CUeHHe BHUMaHUS K TPUK/IaJHON HarpaBieHHOCTH
yueOHOro TipegMeTa «BHOIOTHs» TTPOJUKTOBAHO HEOOXOJUMOCTBIO 0becrieueHus



YCJIOBUM [IJIs1 pellieHusi OJHOM U3 aKTyasIbHBIX 3a/lay IIKOJIBHOTO OMOJIOrMUecKoro
oOpa3oBaHusi, KOTopasi TmpeArnosiaraeT (QopMupoBaHue y  0Oydarommxcs
CIIOCOOHOCTH  afanTHPOBAaThCsl K W3MEHEHUsIM [IWHAMUUHO DPa3BUBAIOIIEroCs
COBpeMEeHHOTr0 MUpa.

buonorusi Ha ypoBHe cpefHero o0iero obpa3oBaHUsl 3aHMMaeT Ba)KHOe
mecto. OHa obecrieunBaeT (opmupoBaHUe Yy 00yuaroIUXCs TpeACTaBlIeHUN O
Hay4YHOM KapTWHe MMpa, paciuupsieT ¥ 00001jaeT 3HaHUS O YKUBOMW Mpupoje, eé
OT/IMUMTE/IbHBIX TIPHM3HAKaX — YPOBHEBOW OpraHW3al[id W SBOJIIOLUM, CO3[aéT
yCJIOBUSL  [JIsi:  TIO3HAHWSI  3aKOHOB  JKMBOM  TPUPOABI, (OPMUPOBaHUS
(GyHKI[MOHAIBHONW TPaMOTHOCTH, HaBBIKOB 3/10POBOTO U 0Oe3omacHoro obpasa
JKU3HH, KOJIOTUUECKOTO MBIIIIeHUs], I[eHHOCTHOTO OTHOILLIEHUS K >KUBOM TIPUPO/e
U UeJIOBeKy.

Bonbliiioe 3HaueHre 6GUOJOTHSI UMeeT TakXKe [I7Is pellieHUs] BOCTIUTaTeTbHbIX U
pa3BUBAIOIMX  3afauy  cpegHero  obmjero  obpa3oBaHus,  COLMAIU3ALAN
oOyuarommyxcst. M3yyeHve 6uonoruv obecreurBaeT yCa0BUs A1 (POPMUPOBAHUS
WHTEJ/UIeKTya/IbHbIX, KOMMYHHUKAI[UOHHBIX U  WHGOPMAIIMOHHBIX  HaBBIKOB,
3CTeTUUECKOW KY/bTYphl, CIIOCOOCTBYeT WHTerpauydud OHOJOTHYeCKUX 3HAHUU C
TIpe/[CTaB/IeHUsIMUA 13 APYTHUX Y4eOHBbIX MpeAMeTOB, B UaCTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3BaHHbIe MOJOKeHUsI O TIpeJHa3HaueHUU yueOGHOro TpeimMeTa
«buosorusi» cocTtaBWwIM OCHOBY [ijisi OTpefie/ieHHsi TOAXO0J0B K OTOOpy W
CTPYKTYDUPOBAaHUIO €ro CO/lep)KaHusi, TIpe/CTaBJIeHHOTO0 B TpOrpaMMe TIO
buonoruu.

Otb6op copmepykaHusi yueOHOro TipeaMera «buosorusi» Ha 0a30BOM ypOBHe
OCYyIIIeCTB/IEH C TIO3WIMKA KyJIbTYpOCOOOpa3HOTO TIOXOJa, B COOTBETCTBUM C
KOTOPbIM OOyuaroiiuecss [O/DKHbI OCBOMTH 3HaHWSI M yMeHHs, 3HauMMble isi
dopmupoBaHus 00Ieil Ky/JabTYpbI, OMNpeZessiole aZieKBaTHOe TIOBeZieHue
ye/IoBeKa B OKPY’Karolllel TPUPOJHOM cpefie, BOCTpeOOBaHHBbIE B ITOBCEIHEBHOM
JKU3HU U TIpAaKTHUeCcKou AesTesibHOCTU. Ocoboe MecTo B 3TOM cucTeMe 3HaHWM
3aHUMAIOT 3JIEMeHThI CO/iepyKaHKsl, KOTOPbIe CJTy>KaT OCHOBOM [ijist ()OPMUPOBAHKS
Mpe/iCTaB/ieHnid O COBPEMEHHOW eCTeCTBeHHO-HayYHOM KapThHe Mupa U
[[EHHOCTHbIX ~ OpPHEHTAal[UsiX  JIMYHOCTH,  CMOCOOCTBYHOIUX  T'yMaHHW3aluu
6uonornueckoro oo6pa3oBaHuUs.

CTpyKTypUpOBaHHWe cofiep)KaHusi yueOHOro Marepuasia B TIpOrpaMMe II0
OUOJIOTUM  OCYIIECTB/IEHO C YUYETOM TIPUOPUTETHOTO 3HAaueHWs 3HaHWK 00
OT/IMUUTEJTBHBIX 0COOEHHOCTSIX >KUBOM TIPUPO/ibl, O €€ YPOBHEBOW OpraHu3aluy 1
5BO/TIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buoaorusi»
BbI/le/IeHbl C/IeAyIole cojiepKaTeibHble TUHUU: «buomnorus Kak Hayka. MeTo/ibl
Hay4yHOTo To3HaHus», «KijeTka Kak Ouosornueckass cucreMa», «OpraHusm Kak



buosiornyeckass cucrema», «Cucrema U MHOroobpasue OpraHMUeCKOro MHpay,
«DBOJIOLIYS YKUBOM MPUPO/IbI», « IKOCUCTEMBI U TIPUCYIIIE UM 3aKOHOMEPHOCTH».

Llenb u3yueHusi yuyeOHOro mpeamera «bBuojorvsi» Ha 0a30BOM YpOBHE —
oB/laZieHWe  OOyvaroOIIUMMCS  3HAaHUSIMH O  CTPYKTYpPHO-(YHKLIMOHATbHON
OpraHM3allud JKUBbIX CHCTeM PA3HOr0 paHra U TMpuobpeTeHHWe yMeHUU
WCTIO/b30BaTh 3TU 3HAHUS [JI1 TPAMOTHBIX AeMCTBUN B OTHOLIEHUd OOBEKTOB
JKUBOU TIPUPOZbI U pellieHUs] pa3/IMYHbIX KU3HEHHBIX TIPo0ieM.

HocTrkeHue 1jed u3yueHus yuebHoro npeamera «buosnorusi» Ha 6a30BoM
ypOBHe o0ecrieurBaeTCs pellieHueM C/IeAyIoLUX 3a/1au:

OCcBoeHHe OO0yuarolMMHCS CUCTeMbl 3HAaHWM O OUONOTMUeCKUX TeopusiX,
yueHHsiX, 3aKOHax, 3aKOHOMEPHOCTSIX, TUTIOTe3ax, MpaBusax, CAyKallliX OCHOBOU
nJisi hOpMUPOBaHUsI TIPeZCTaB/eHnd O ecTeCTBeHHO-HayYHOW KapThHe MUpa, O
MeTO/laX Hay4YHOTO TI03HaHUsI, CTPOEHUH, MHOT000pa3uy U 0COOEHHOCTSIX XKUBBIX
CUCTeM Pa3HOr0 YPOBHSI OpPTraHM3allUU, BBIJAIOLIMXCS OTKPBITUSIX ¥ COBPEMEHHbIX
MCC/IeIOBAHMSIX B OMO/IOTHH;

¢dopmupoBaHUe Yy 0O0yYaroIIMXCs TI03HABaTeIbHbIX, WHTEJJIEKTYalbHbIX U
TBOPYECKUX CIIOCOOHOCTe B TIpOIlecce aHa/iW3a JaHHBIX O MYTSIX Pa3BUTUS B
O6uvonoruy HayuHBIX B3IJISI/I0B, Wel U TMOAXOAOB K W3YUeHUIO JKUBBIX CHUCTEM
Pa3HOTr0 YPOBHS OPTraHU3aLUY;

CcTaHOB/ieHHMe Yy oOyuatommxcs oOieil KyJ/ibTypbl, (YHKI[MOHATbHOM
I'PaMOTHOCTH, Pa3BUTHE YMeHUM OOBSICHATH U OLIEHUBATh SIBJIEHHSI OKPY KaroIllero
MUpa >XMBOW TIPUPOJIbI HAa OCHOBAaHWUM 3HAHUM U OIbITA, TMOAYYEHHBIX TIpU
H3yueHUH OMOoIoruy;

dopmrpoBaHre y 0OydYalOIMXCsS YMeHWW WUTHOCTPUPOBATh 3HaueHHe
O10/IOTUYeCKUX 3HAaHWUM B TIPAKTUUECKOW [esSTeTbHOCTH 4YesioBeKa, DPa3BUTUU
COBpPEMEeHHBIX MeJUIIMHCKUX TeXHOJIOTUM U arpobroTexXHOIOTU;

BOCTIMTaHUE YOeXAEHHOCTU B BO3MOXKHOCTHM TIO3HAHUSI Ue/IOBEKOM >KMBOMU
TIPUPO/IbI, HEOOXOAMMOCTH OE€PEXKHOT'0 OTHOIIEHUS K Hel, COO/TFOeHUS STHUECKHUX
HOPM TIpY TIPOBe/IeHnr OUOIOTHYeCKUX UCC/ieJOBaHUM;

OCO3HaHWEe IIeHHOCTU OWOJIOTUYeCKUX 3HAHWM /ISl TIOBBILIEHUWS YPOBHS
5KOJIOTMUECKOU KY/IbTYPhI, /151 JOPMUPOBAHKUSI HAYYHOTO MUPOBO33PEHMSI;

TIpUMeHeHHe TTPUOOPeTEHHBIX 3HAHUM U YMEHHUH B MIOBCETHEBHOM >KU3HU IS
OL|eHKH MOC/IeICTBUM CBOEM [lesTeTbHOCTU 110 OTHOLLIEHUIO K OKPY>Kalolllen cpeje,
COOCTBEHHOMY 37I0POBBIO, 00OCHOBaHHWE W COOJIFOZIeHHe Mep TPO(PUIaKTHKU
3ab0J/1eBaHUM.

B cucreme cpegHero obiero o6pa3oBaHusi «buomnorusi», m3ydaemas Ha
06a30BOM ypOBHe, siB/isieTCsi 00si3aTe/bHBIM yueOHBIM IpeMeTOM, BXOZSIIUM B
cocTaB TIpeiMeTHOU 06s1acTh «EcTecTBeHHO-Hay4YHbIe TIPeMEThI».



[y u3yuenus 6rosioruy Ha 6a30BOM ypOBHe CpefHero o0Irero oopa3oBaHus
otBoguTCS 68 uacoB: B 10 kiacce — 34 yaca (1 yac B Hezento), B 11 kmacce — 34
yaca (1 yac B Heziesnto).



COJEPXAHUE OBYUEHUSA
10 K/TACC

Tema 1. Buosiorus Kak Hayka.

buonorus kak Hayka. CBsi3b 6MO/I0THM C 00111eCTBEeHHBIMU, TEXHUUECKUMU U
JPYTMMM eCTeCTBeHHbIMU HayKamH, unocodueid, STUKOW, 3CTETUKOW U TIPaBOM.
Posmb Ouosorun B (OPMUPOBAaHWK COBPEMEHHOW HAay4YHOM KapTUHBI MHUDA.
Cucrema 6UOOTHYECKUX HAYK.

MeTo/bl 1T03HaHKS KUBOM TIPUPO/IbI (HaO/roieHre, SKCIIepUMEHT, OTHMCcaHue,
u3MepeHue, KiaccuduKalvs, MOJe/MpOBaHMe, CTaTUCTAYecKass 00paboTka
JlaHHBIX ).

JleMoHCTpanuu:

IToprpetsr: Y. lapsuH, I'. Menzens, H. K. Kosbros, [Ix. YorcoH u ®. Kpuk.

Tab/muiIbl ¥ cxeMbl: «MeTo/IbI T03HAHUS YKUBOU TTPHUPO/IbI».

JIaGopaTopHbIe U MPAaKTHYeCKHe PadoThI:

ITpakTrueckass pabora Ne 1. «Vcrosb3oBaHre pa3IAYHBIX METO/OB TIpU
M3yueHU OMOIOTUYeCcKUX 00bEKTOBY.

Tema 2. JKuBbIe CUCTeMbI U UX OpPraHH3aLy.

JKuBbie cuctembl (6MOCHCTeMBI) Kak TIpeiMeT u3yueHus: 6uosioruu. OTidune
JKHBBIX CUCTEeM OT HeOPraHUYeCKOW MPUPO/BL.

CaoiicTBa 6rocucTeM U UxX pa3Hoobpasue. Y POBHU OpraHu3aluv OMOCHCTeM:
MOJIEKYJIIPHBIM, KJI€TOUHbIM, TKaHeBbld, OPraHW3MEeHHbIM, MOMY/SLHUOHHO-
BH/IOBOM, 9KOCUCTEeMHBIN (61OTeo1jeHOTHYeCKui ), 6ruochepHBI.

JleMoHCcTpanum:

Tabsuipl U cxembl: «OCHOBHBIE TIPU3HAKW JKHU3HW», «YPOBHU OpraHU3al[ud
JKABOU TIPUPOJBI».

O6opynoBaHue: Moiesib MoJiekysibl JTHK.

Tema 3. XuMHUeCKHUH COCTaB M CTPOEHHUE K/IeTKH.

XWUMUYECKUN COCTaB KJIeTKM. XUMHUYECKUE 3/IEMEHThI: MaKpPO3JeMEHTHI,
MHUKpPO3JieMeHTbl. Bozia 1 MUHepasibHbIe Bell[eCTBa.

@OYyHKUMU BOABI W MUHepa/lbHBbIX BellecTB B KieTtke. IloanepykaHue
ocMoTHYecKoro banaHca.

benku. CoctaB u cTpoeHWe 6enkoB. AMWHOKHC/IOTBI — MOHOMeEphI 0esKOB.
He3ameHumble 1 3aMeHUMble aMUHOKUC/IOTbL. AMUHOKUC/IOTHBIM COCTaB. Y POBHU
CTPYKTYpbl ~0e/IKOBOM MOJeKy/bl (MepBUYHasi, BTOPWYHAs, TpPeTUYHAsi U
yeTBepTMYHAsl CTPYKTypa). XuMUYeckue CBoicTBa OenkoB. buosioruueckve
byHKLMY OeKOB.



depmeHThl — OuHosorMueckue KaranuzaTopbl. CTpoeHWe (QepMeHTa:
aKTUBHBIN 1[eHTp, cybOcTpatHasi creruduuHocTb. KodepmeHTbl. ButamuyHbI
OTruusi pepMeHTOB OT HEOPraHWYEeCKMX KaTau3aToOpOB.

YrneBognl: MOHOcaxapuabl  (T/IIOKO3a, pubo3a U Je30Kcuprb03a),
avcaxapuibl  (caxapo3a, JakKTo3a) M MojMcaxapy/ibl  (Kpaxmas, TJIMKOTeH,
Le/Tto/103a). bruonornueckue ¢GyHKIMM YI1eBOJOB.

Jlumugel:  Tpuravuepuabl, Gochomunuabl, crepouabl. ['MapodubHO-
ruapodobHble  CcBoMcTBa. buonornueckre dyHKUMM UamigoB.  CpaBHeHHe
yTJIeBO/IOB, O€/TKOB U IMMH/I0B KaK NUICTOUHHUKOB SHEPTUM.

Hykneunosele kuciotel: [JHK wu PHK. Hykneotuasl — MOHOMepHI
HYK/1ernHOBBIX KUCI0T. CtpoeHue u @yHkumu JHK. Ctpoenue u ¢pyukuuu PHK.
Buabt PHK. AT®: ctpoeHue U pyHKIUH.

Lutonorus — Hayka 0 KieTke. KietouHas Teoprs — npymep B3auMOZENCTBUS
ujier U akToB B HAYYHOM IMO3HAHUU. MeTo/ibl 3yUueHUs KJIeTKU.

Knerka Kak 1le/iocTHas >kuBasi cucrema. OOIlue TMpU3HAKK KJIETOK:
3aMKHyTasi Hapy>kHasi MeMOpaHa, moseky/abl JJHK Kak reHeTHMueckuii arimapar,
cucreMa cuHTe3a beka.

Tumnbl K/IETOK: JyKapuoTUueckas W TpoKapuotuueckas. (OcobeHHOCTU
CTPOeHUsI TIPOKapHUOTUUeCKOM KieTKU. KieTouHasi creHKa OakTepuil. CTpoeHHe
5YKapUOTUYECKOM KIeTKHM. (OCHOBHbIE OT/IMUMSI PaCTUTeTbHOW, >XUBOTHOW W
TpUOHOM K/IeTKHU.

[ToBepXHOCTHBIE CTPYKTYPbI KJI€TOK — KJIeTOUHAas CTEeHKa, MJIMKOKAIMKC, UX
dbynkium. [T1a3matryeckas MembpaHa, eé cBoicTBa ¥ pyHKIMU. L{yTorsia3ma u eé
opraHouzibl. OgHoMeMOpaHHble opraHougbl KiaeTku: OIIC, armapaT ['ombaxwy,
/30CcoMbl. [loyaBTOHOMHBIE OpraHoOW/bl KJ/IeTKU: MUTOXOHJPUH, ILJIaCTUJBI.
[TpoucxokzeHre MUTOXOHApPWN W TacTuj. Buawl mactug. HememOpaHHBIe
OpPTraHOW/Ibl KJIeTKH: PUOOCOMBI, K/I€TOUHBIA I[€HTP, I[eHTPHOJIM, PeCHUYKH,
XTYTUKA. DYHKIUY OPraHOW/I0B KJIeTKU. BKtoueHus!.

Slmpo — perynsiTopHbIN 1jeHTp KieTKu. CTpoeHMe sifipa: siiepHasi 000J10UKa,
KapuoIuiasMa, XpOMaTuH, s/IpbILIKO. XPpOMOCOMBI.

TpaHCrnopT BeleCTB B K/IeTKe.

JleMoHCcTpanum:

[TopTpetsl: A. JleBenryk, P. I'yk, T. IllBanH, M. Ulneligen, P. Bupxos, [Ix.
YotcoH, ®@. Kpuk, M. YunkuHc, P. ®paukinvs, K. M. bap.

Huarpammbl:  «PacrpefeneHne XUMHUYECKHUX 3/1EMEHTOB B  HEXUBOM
npupozie», «PacripesiesieHe XMUMUYeCKUX 3/IEMEHTOB B JKUBOU MPUPOJE».

Tabmupl u cxembl: «[lepuoanueckass Tabnvija XWMUUECKUX 371EMEHTOBY,
«CTpoeHre MOJIeKY/Ibl BOZIbI», «brocrHTe3 Oesika», «CTpoeHre MOJIeKYIbl Oesika»,
«Ctpoenue QepmeHTa», «HyknenHoBble Kucaotel. JTHK», «CTpoeHre MOJIEKYJIbI



AT®», «CTpoeHre 3yKapuOTHYeCKOM KJIeTKW», «CTpoeHHe >KUBOTHOM KJIETKWU»,
«CTpoeHMe pacTUTENbHOU KieTKu», «CTpoeHue TIPOKapUOTUYEeCKOW KIIeTKN»,
«CTpoeHue siipa KJIeTKU», « YTJ1eBOAbD», «JIUMUab».

ObopynoBaHue: CBeTOBOM MMKDOCKOM, 0oOOpyAoBaHHe [i/isi TIpOBejleHus
Hab/Ir0/IeHnl, W3MepeHUM, SKCIIePUMEeHTOB, MUKpOIIperapaThl pPaCTUTe/bHBIX,
JKUBOTHBIX U OaKTepUaTbHBIX KIETOK.

JIaGopaTopHbIe ¥ MPpaKTHYeCKHe PadoThI:

JlabopaTopHass pabora Ne 1. «M3yueHue KaTaJUTUYECKOW aKTHBHOCTH
dbepMeHTOB (Ha MpYMepe amMu/ia3bl UM KaTasasbl)».

JlabopaTopHass pabora Ne 2. «V3yueHHe CTpOEHHSI K/IETOK paCTeHHH,
JKUBOTHBIX U OaKTepuil 110/ MUKPOCKOIIOM Ha TOTOBBIX MHKpOIIperiapatax h WX
OonMCcaHue».

Tema 4. JKu3zHeeATe/TIbHOCTb K/I€TKH.

OOMeH Bell|eCTB, WM MeTab0/M3M. AcCUMWIsALIYSA (TIaCTUUYeCKUii 0OMeH) 1
OUCCUMWIALINS  (SHEepreTUUeCcKuidi oOMeH) — JBe CTOPOHBI €JWHOr0 Mporiecca
MeTabosm3Ma. Posib 3aKOHOB COXpaHeHHUs! BelleCTB W SHEPruu B TIOHUMaHWUU
MeTabo/M3Ma.

Tunbl 0OMeHa BellecTB: aBTOTPO(MHBIN U reTepoTpodHbIA. Posib hepmMeHTOB
B 0OMeHe BellleCcTB 1 TIPeBpalljeHUH SHEPTUU B KJTeTKe.

dotocuHTe3. CBeToBasg M TeMHOBasg (asbl (OTOCHHTe3a. Peakimu
dboTocuHTe3a. DPheKTUBHOCTL (POTOCHMHTe3a. 3HaUeHrHe (POTOCUHTe3a /i1 )KU3HU
Ha 3emsie. BausiHve ycioBuid cpefibl Ha (POTOCHMHTE3 M CTIOCOOBI TIOBBIIIIEHUS ero
MPOAYKTUBHOCTU Y KYJIbTYPHBIX PaCT€HUU.

XeMocuHTe3. XeMOCHHTe3upyolue OakTepuu. 3HaueHWe XeMOCHHTe3a AJist
JKU3HU Ha 3emJie.

OHepreTnyeckuii oOMeH B KieTKe. PaciijeryieHue BeleCcTB, Bble/ieHHEe U
aKKyMyJ/IMDOBaHWE JHEPruM B K/eTKe. OTamnbl SHepreTMUeckoro obmeHa.
['mukosu3. bpoxxeHuve u ero BuAbl. KuciopoaHoe OKuC/IeHUe, WA KJIeTOUHOe
[bIXaHue. OkucMrenbHOe dbochopunupoBanue. O (P bheKTUBHOCTD
SHEPreTHUeCcKoro ooMeHa.

Peakijum wmaTpuuHoro cuHre3a. ['eHetnueckas wuHpopmarms u [IHK.
Peanu3auus reHeTudyeckol uMH@oOpMaluyd B KieTke. ['eHeTWYeCKuWi KOA U €ro
cBoiicTBa. TpaHckpurnius — mMaTpuuHbidi cuHTe3 PHK. Tpancisiums — 6uocuHTe3
Oenka. Oranbl TpaHCsuyy. KoaupoBaHWe aMHHOKWCIOT. Ponb pubocom B
buocuHTe3e Oeska.

HekeTouHbie (hopMbl KHU3HU — BUPYChI. VicTopusi oTKphITUs BUpycos (/. U.
VBaHoBcKuii). Oco0EHHOCTM CTPOEHUs U JKA3HEHHOrO IMK/1a BUPYCOB.
bakrepuodaru. bosesHu pacreHuid, >XUBOTHBIX W UejlOBeKa, BbI3bIBaeMble
BUpycamu. Bupyc ummyHozeduiuta uenoBeka (BUY) — Bo3byaurens CITA/a.



OO6patHasi ~ TpPaHCKpWILYs, peBeprasa W  uHTerpasa. llpoduiakTuka
pacripocTpaHeHust BUPYCHBIX 3a00/1eBaHU.

JleMoHCTpanum:

[Toptpetsi: H. K. Konbiios, [I. Y. iBaHoBckui, K. A. Tumupsizes.

Tabmuipbl U cxembl: «THUIBI MUTaHUS», «MeTaboau3M», «MHUTOXOHAPHS»,
«JHepreTUueckuii obmen», «Xsoporact», «®dotocunres», «Ctpoenue HK»,
«CTtpoenue u (HyHKIMOHUPOBaHHUe TeHa», «CrHTe3 benka», «I'eHeTUUeCKUN KOMI»,
«Bupycel», «bakrepuodarun», «CTpoeHre W ku3HeHHbIM LMK Bupyca CIT/Ia,
6akTepuodara», «Perumkarus JTHK».

OO6opyoBaHue: Mojenu-anmMKaud «Yasoenue [THK u TpaHCKpHUTIIUS»,
«buocunres 6enka», «CTpoeHue KIeTKW», Mojiesib CTpYKTypbl JJHK.

Tema 5. PasMHOXKXeHHe U HHAUBHUYA/IbHOE pa3sBUTHEe OPraHU3MOoOB.

KreTouHbIl LMK/, WM >KU3HEHHBbIM LUKI KieTKU. VHTepdasza U MUTO3.
[Tpouecchl, mpoTekarwolve B WHTepdase. Pernukaiusi — peakuyss MaTpUYHOIO
cunte3a [HK. CrpoeHne xpoMocoMm. XpOMOCOMHBIM Habop — KapUOTHIL
IWrUioniHbI W TalyIoWJHBIA ~ XPOMOCOMHBIE ~ Habophl.  XpOMaTH/pbI.
LluTto/oruueckyie OCHOBBI  PasMHOKEHUSI U MHAUMBUAYaJbHOIO  Pa3BUTUSA
OpraHM3MOB.

Henenune knetkn — muto3. Craguu murtosa. [Ipoueccsl, poucxopsiiye Ha
pasHbIX CTaJUsAX MUTO3a. brosornuecknii CMbIC/T MUTO3a.

[Tporpammupyemasi rubesb KIeTKH — aTloriTo3.

®opmbl pa3MHOKeHUsI OpraHu3MoB: Oecriosioe U 1osioBoe. Buabl 6ecriosnoro
Pa3MHOXXeHMS: JleJleHMe HaJBoe, TI0YKOBaHWE OJHO- W MHOTOKJIETOUHBIX,
criopoobpa3oBaHue, BereTaTWUBHOE pa3MHOXKeHHe. VICKyCcCTBeHHOe KIOHHUpPOBaHHe
OpraHM3MOB, ero 3HaueHue [JJ/Is1 CeIeKLUU.

[TosioBOE pa3MHOKeHUeE, ero OT/IMUKs OT 6eCIoJIoro.

Meio3. Craguu Meno3a. [Iporiecchl, NpouCXojsllve Ha CTaAusiX MeHno3a.
[ToBemenne xpomocoM B Meno3e. KpoccuHrosep. buosnormueckui CMbICT U
3HaueHue MeKo3a.

'ameToreHe3 — ripoijecC 0Opa30BaHUs TIOJIOBBIX KJI€TOK Yy JKUBOTHBIX.
[TosioBbIe >kese3bl: CeMEHHUKM W sSuuHUKK. OOpa3oBaHve W pa3BUTHE T0JIOBBIX
KJIETOK — rameT (CrepMaro3ouj, SULeK/IeTKa) — CIiepMaToreHe3 M OBOTeHes.
Oco0eHHOCTH CTpOeHUs SIUIEeK/IeTOK M CrepMaro3ouoB. OTIofoTBOpeHue.
[TapTeHorenes.

WuavBuayanbHoe pa3BuTHe (OoHTOreHe3). OMOpHOHANBHOE  pa3BUTHE
(smbOpuoreHe3). JTtarbl SMOPHOHATBLHOTO Pa3BUTUSI Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHve, racTpyssuusi, opraHoreHe3. IToctambOpuoHanbHOe pasBuTHe. THITbI
MOCTAMOPHMOHA/ILHOTO pa3BUTHSA: TIpsIMOe, HerpsiMoe (JIMUMHOYHOe). BiusHue



cpeAbl Ha Pa3BUTHE OPTraHM3MOB, ()aKTOPbI, CIIOCOOHBIE BBI3BIBATH BPOKAEHHBIE
YPOZCTBaA.

Poct u pasButue pacteHui. OHTOreHe3 ILIBETKOBOTO pAaCTeHUs: CTPOEHHe
CeMeHH, CTaIu¥ Pa3BUTHUS.

JleMoHCTpanuu:

Tabmuiel U cxembl: «®DoOpMbl pa3MHOMKEHHWSI OpPraHU3MOB», «[[BOiHOe
OIUIOJOTBOPEHUE y LIBETKOBBIX pacTeHUM», «BerertaTuBHOe pa3MHOKEHUE
pacTeHui», «JlesieHre KieTKH OakTepuii», «CTpoeHHe TIOJIOBBIX KJIETOK»,
«CTpoeHne XpoMOCOMbI», «KaeTouHbli Lukm», «Pemmvkaius JHK», «Mwutos»,
«Meiio3», «I[IpssiMoe 1 HernpsiMoe pa3BUTUE», «I'ameToreHe3 y M/IEKOIMUTAIOIIUX U
yeJjioBeKa», «OCHOBHBIE CTaJJUM OHTOT'€He3a».

Ob6opynoBaHue: MUKPOCKOT, MUKpOIIperiapaThbl «CriepmaTo30U/pl
MJIEKOTIUTAIOLLero», «fuleKneTka M/eKonuTarolero», «KapuokrHes B KieTKax
KOpellKa JiyKa», MarHWTHasE MoJeJib-alruiiKauus «[leneHve KJIeTKW», MOJesib
OHK, Mmozens MetadasHOM XpOMOCOMBI.

JIaGopaTopHbIe U MPAKTHYECKHE PA0OTHI:

JlaboparopHast pabora Ne 3. «HabmroseHre MHTO3a B K/IeTKaX KOHUHKA
KOpellIKa JIyKa Ha TOTOBbIX MUKpOIIperapaTax».

JlabopaTopHass pabora Ne 4. «V3yueHuwe CTPOEHHSI TIOJIOBBIX KJ/IETOK Ha
rOTOBBIX MUKpOIIpernaparax».

Tema 6. Hac/sie,cTBeHHOCTb U U3MEHUMBOCTb OPraHU3MOB.

[Ipeamet v 3aiauu reHeTUKU. VICTOpUsL pa3BUTHS TeHeTUKU. POk LIUTO/IOrMA
¥ 5MODHMOJIOTMM B CTAaHOB/IEHWM TeHeTHMKW. BK/afi poCCUUCKUX UM 3apyDOeKHBIX
YUEHBIX B pa3BUTHe TeHeTUKU. MeToAbl TeHeTHKH (rubpuaoIoruuecKui,
LATOTeHeTUYeCKUM, MOJEeKY/IspHO-TeHeTuYeckuii). (OCHOBHble TreHeTUUecKue
NMOHATUS. ['eHeTUUeCKasi CUMBOJIMKA, UCIIO/Ib3yeMasi B CXeMaX CKpeIlMBaHUM.

3aKOHOMEPHOCTH Hac/ieJOBaHus TIPU3HAKOB, YCTaHOBJIeHHbIe ['. MeHzenem.
MoHorubpugHoe cKpelljiBaHue. 3akoH eAuHoobOpasus THUOpPHZOB TEepBOTO
rokosieHust. IlpaBuii0o  JOMMHMpOBaHUS. 3aKOH paclleryieHUusi T[PU3HAKOB.
['urioresa uncTOoTHI ramet. [1o/1HOE U HeMoJIHOe JOMUHMPOBaHUE.

IurubpugHoe  CKpelqyuBaHWe. 3aKOH  HE3aBUCHMMOIO  Hac/IeZIOBAHUS
NMpU3HAKOB.  LluToreHeTHuUeCKWe  OCHOBBI  AWTHOPHUAHOTO  CKpeIlHBaHUSI.
AHanusvpyolee CKpeljuBanue. VCrosp30BaHre aHaIM3UPYIOLLEro CKpellBaHus
A1 oTipeJiesieHrsl TeHOTHUIa 0Co0u.

CuernsieHHOe Hac/le[OBaHWe TIpW3HakoB. Pabora T. MopraHa 110
CLIeIVIeHHOMY HacCJieIOBaHMIO reHOB. HapyiieHve clLerjieHusi reHOB B pe3yJibTare
KPOCCHUHI'OBepa.

XPpOMOCOMHasi TeOpUs HaC/IeJCTBEHHOCTH. ['eHeTHUeCKre KapThl.



['eHeTrka mosia. XpOMOCOMHOe OrpezesieHre 1oja. AyTOCOMBI U TOJIOBbIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporameTHble oOpraHu3Mbl. HacnegoBaHue
TIPU3HAKOB, CLIETVIEHHBIX C TIOJIOM.

V3MeHUrBOCTh. BH/Ibl 13MEHUMBOCTH: HeHaC/IeICTBeHHAs U Hac/eCTBEHHas!.
Ponb  cpegpl B HEHacC/AeACTBEHHOM  W3MEHUMBOCTH.  XapaKTepUCTHUKa
MOAU(UKALIMOHHOM M3MeHUUBOCTU. BapualiuoHHbIN psifi ¥ BapyalliOHHasi KpUBasl.
Hopma peakumu mnpusHaka. KosuecTBeHHble M KaueCTBEHHbIE TMPU3HAKU U UX
HopMa peakiiuu. CBolicTBa MOAUGMDUKALIMOHHOW H3MEHUHUBOCTU.

HacnencrBeHHasi, WM TeHOTUNAYECKas, W3MeHUYMBOCTb. KomOuHaTHBHas
W3MEeHUMBOCTb. Melo3 U TI0/IOBOM TIpOIjecC — OCHOBAa KOMOWHATHBHOM
M3MeHUMBOCTU. MyTal[MoHHasi 13MeHUMBOCTb. Knaccudukaiiyss MyTaiiuii: TeHHbIe,
XPOMOCOMHbIe, TeHOMHbIe. YacToTa ¥ NMpUUUHbI MyTalliii. MyTareHHbie ()aKTODBI.
3aKOH rOMOJIOTMYeCKUX PSiZIOB B Hac/1eJCTBeHHOU u3MmeHurBocTy H. V. BaBusosa.

BHesijepHast HaC/1eICTBEHHOCTb ¥ U3MEHUYMBOCTb.

lenetvka uyenoBeka. Kapuotumn uesnoBeka. OCHOBHbIE MeTO/bl T€HETHUKU
ye/I0BeKa: TeHeaJIoruuecKuii, 0/IM3HeI0BbIN, LIATOreHeTHUeCKUHM, OMOXUMHUUEeCKHUH,
MOJIEKY/ISIPHO-T€HeTUUeCKUM. CoBpeMeHHOe orpejie/ieHUe reHOTUIa:
TIOJTHOTEHOMHOE CEeKBeHUPOBaHWe, FeHOTUITMPOBAHWE, B TOM UHKCJIe C MOMOILLIBIO
[ML[P-ananu3a. HacnencrtBeHHble 3abosieBaHUsI uesloBeKa: TeHHble 0o0Jie3HH,
Oomne3Hu C HacC/IeJCTBEHHOW IpepacIio/io)KeHHOCTbIO, XPOMOCOMHBIE 0O0JIe3HH.
ComaTtuueckve U TreHepaTUBHble MyTalud. CTBOMOBbIe KAETKU. [IpUHIUIIBI
3/J0pPOBOr0 00Opasa >KU3HH, JUAarHOCTUKH, TTPOMUIAKTUKA U JiIeUeHUsI reHeTUUeCKUX
bone3Heil. MeauKo-TeHeTHUeCKOe KOHCY/JbTUPOBaHHWe. 3HaueHWe MeAUlMHCKON
TeHeTHKU B TIPe/IOTBPALLeHHH U JieueHWY TeHeTHUeCKuX 3a00/ieBaHNi ye/loBeKa.

JleMoHCTpanum:

IToptpetsl: I'. Mengens, T. Mopran, I'. ge ®pus, C. C. YUerBepukos, H. B.
Tumodees-PecoBckuii, H. . BaBusos.

Tabmbl W cxembl:  «MoOHOrMOpPHAHOE  CKpell[UBaHWEe U €To
LUTOreHeTHYeCKasi OCHOBa», «3aKOH paclleryieHUusi U ero LUTOreHeThueckKast
OCHOBa», «3aKOH UWCTOThl TaMmeT», «/IUruOpugHOe  CKpeIMBaHHEe»,
«JuTo/IOTHUECKHE  OCHOBBI  JAWTHOPUIHOTO  CKpeIMBaHHsS»,  «Melio3»,
«B3aumopeiicTBUe a/nielbHbIX TeHOB», «['eHeTWuecKrWe KapThl pacCTeHUH,
JKMBOTHBIX U YeJIOBeKa», «['eHeTMKa ToJia», «3aKOHOMEPHOCTH HacC/ae[0BaHus,
CLIe[JIEHHOTO C TIOJIOM», «KapUOTHUIIbI Ye/ioBeKa U >KUBOTHBIX», «BU/bI
M3MEHUYMBOCTW», «MoauduKkalmoHHasi W3MeHUMBOCTb», «HacnemoBaHue pe3syc-
dakTopa», «I'eHeTHKa rpynn KpoBu», «MyTallMOHHasi U3MEHUUBOCTb».

Ob6opynoBaHue: MoJeMu-arIMKaluu  «MOHOTHOpHHOe —CKpell[UBaHue»,
«HerosiHoe goMuHMpOBaHUe», «/lurubpuaHoe cKpelijuBaHue», «Ilepekpéct



XPOMOCOM», MHKDPOCKON W MHUKponpenapar «/lpo3oguna» (Hopma, MyTauyu
(bopMbI KPbIIbEB U OKpacKu Tefa), repbapuii «['opox 1moceBHOM».

JIaGopaTopHbIe ¥ MPpaKTHYeCKHe PadoThI:

JlabopaTtopHast pabora Ne 5. «V3ydyeHWe pe3y/nbTaTOB MOHOTHOPHAHOTO M
AUTUOPUTHOTO CKpeIBaHus ¥ Ap030(uIbl Ha TOTOBBIX MUKpPOIIperiapaTax».

JlaboparopHast pabota Ne 6. «/3yueHre MoaAn(PUKAITMOHHOW M3MEHUHBOCTH,
MOCTPOEHNe BapUaLMOHHOIO psifja ¥ BapUaLMOHHOW KPUBOW».

JlabopaTtopHast pabota Ne 7. «AHamu3 MyTaluii y Jpo30(uabl Ha TOTOBBIX
MHUKpOIIpernaparax».

[Tpaktrueckass pabora Ne 2. «CocTaBneHWe W aHa/IW3 POOCIOBHBIX
yesioBeKa».

Tema 7. Cenekuusi opranu3MoB. OCHOBBI 0MOTE€XHOJ/IOTHH.

CenekiMg Kak HayKa M TpoLecC. 3apoKJeHWe CeleKUWd U JOMeCTUKALUS.
Yuenne H. U. BaBwioBa 0 IleHTpax TIPOMCXOXAEHHsS W MHOT000Opa3usi
KY/IbTYPHBIX pacTeHUW. LIeHTpbl MPOUCXOXAEHUs AOMAalHUX >XUBOTHBIX. COpT,
1opoJa, LITaMM.

CoBpeMeHHbIe METO/IbI CeIeKI[MU. MacCOBbIN U UHUBUIya/IbHBIA OTOODHI B
CeNeKlUM pacTeHud W KUBOTHBIX. OLleHKa 3KcTepbepa. biav3KopoacTBeHHOe
cKpellliBaHWe — WHOpuAWHr. Yuctas sguHUs. CKpell[iBaHHe YWCTBHIX JIMHUU.
[eteposuc, unu rubpupHas cuia. HepoicTBeHHOe CKpelBaHWe — ayTOPUIVHT.
OtpanéHHasi tuOpuaM3aluss W eé ycrexd. VMCKycCTBeHHbIM MyTareHe3 U
MOTyueHre TIOJUIUIONJO0B. [JOCTW)KeHUs] CejleKLMM paCTeHWM, >XUBOTHBIX U
MHKPOOPTraHU3MOB.

buoTtexHonorus Kak OTpac/b IPOM3BO/ACTBA. ['eHHas WH)KeHepus. ITarlbl
co3manusi pekomOuHaHTHOM JIHK ¥ TpaHcreHHbIx opraHusmoB. KierouHas
uHxeHepusi. KyieTouHble Ky/abTypbl. MUKDOK/IOHa/IbHOE pa3MHOKEHHE paCTeHHUH.
KioHvpoBaHWe BBICOKOMPOAYKTUBHBIX — CEJIbCKOXO3UCTBEHHBIX OpPraHW3MOB.

OKonoruueckie W 3Tudeckre  mnpobsemb. 'MO -  reHeTUYeCKH
MOU(MULIMPOBAaHHBIE OPTraHW3MBI.
JemMoHCTpaLuu:

IToptpetsl: H. 1. Basunos, 1. B. Muuypun, I'. [I. Kaprneuenko, M. .
V1BaHOB.

Tabmupl ¥ cxeMbl: KapTa «LleHTpbl TMPOMCXOXKAeHWss U MHOroobpasus
KY/JIbTYPHBIX pacTeHui», «[lopofbl JOMaIIHUX >XUBOTHBIX», «COpTa Ky/JIbTYPHBIX
pacteHuii», «OTaanéuHas rubpuansanus», «PadboTel akagemuka M. @. ViBaHoBa»,
«[omunnongusi», «OOBEKTbI OUOTexXHONMOTUM», «KileTouHble KyJAbTypbl U
KJIOHUPOBaHUe», « KOHCTpyrupOBaHUe U IepeHOC 'eHOB, XpOMOCOM».

O6opyoBaHUe: MYJISDKU TUIO/I0B U KOPHEIIOA0B AUKUX (OPM U KYJIbTYPHBIX
COPTOB pacTeHuid, repbapuii «CenbCKOX03sICTBeHHbIE PAaCTeHHs».



JIaGopaTopHbIe U MPAKTHYECKHEe PA0OThI:

OKcKypcuss «OCHOBHBIE METOAbl Y AOCTWXKEHUSI CeJIeKI[UM pPAacTeHUd U
JKUBOTHBIX (Ha CeIeKIIMOHHYO CTaHLIUIO, TJIEMEHHYHO depmy,
COPTOMCITbITaTeIbHBIA ~ yUaCTOK, B TelJIMUHOe XO035WCTBO, JabopaTopuio
arpOyHUBEPCUTETA WM HAYUHOT'O LIEHTPA)».

11 K/TACC

Tema 1. DBo/IIOLIMOHHAA 0H0/I0THA.

[IpeAnoCbIIKM BO3HHMKHOBEHMSI SBOJIFOLIMOHHOM TeOpUU. OBOJIIOL[MOHHAS
Teopusi U eé MecTo B Ouosoruu. BiusiHue 3BO/MIOLMOHHON TeOpHH Ha pa3BUTHE
6uosorun 1 APyryx Hayk.

CBugerensctBa 3BOMOLMU. [lajsleoHTO/IOTMYECKHe: TI0C/IeI0BaTe/TbHOCTh
MOSIBJIEHUS BUJIOB B IMa/IEOHTOJIOTUUECKOM JIETOMUCH, Iepexo/Hble (OPMBIL
buoreorpaduryeckue: CX0ACTBO U pa3nuuve (payH v (jiop MaTePUKOB U OCTPOBOB.

OMOpHOJ/IOTUYEeCKHe: CXOJCTBAa U Ppa3iduusi SMOpPHUOHOB Ppa3HBIX BU/OB
MO3BOHOYHBbIX. CpaBHUTE/bHO-aHAaTOMUYECKHe: T'OMOJIOTUYHbIE, aHaJOrMYHbIe,
pyAVMeHTapHble OpraHbl, aTaBU3Mbl. MOJEKY/ISIPHO-OMOXUMUYECKHe: CXO/[CTBO
MeXaHW3MOB HaCJ/IeZICTBEHHOCTH U OCHOBHBIX MeTabO/MUecKUx MyTed y BCex
OpraHM3MOB.

OBoyoLMoHHass Teopus Y. [JapBuHa. IIpeArnocbuUiKM BO3HUKHOBEHUS
JapBUHM3Ma. [IBWKyIIlMe CWUJIbI 3BOJIOIMM BUAOB TI0 JlapBUHY (M30bITOUHOE
pa3MHOXKeHHe TIPU OrPaHMYeHHOCTU pPeCcypCoB, Heorpeze/éHHass M3MeHUMBOCTD,
6opnba 3a cyliljecTBOBaHUe, eCTeCTBEeHHBIN 0TOOP).

CuHrtetnueckas Teopusi 3Bo/moLuM (CT3) u e€é 0CHOBHBIE MOJIOXKEHUS.

MukposBosmonus. [Tonynsiysa Kak eAMHULA BUA U SBOJIIOLUU.

[BrKyiye cusbl ((paKToOpbl) 3BOMOLMKA BUAOB B Mpupoje. MyTalMOHHBINA
mpoijecc ¥ KOMOWHATMBHas W3MEHUWBOCTb. [lOMy/IALMOHHBIE BOMHBI U JIpeud
reHoB. VI30/11Us1 1 MUATpaLs.

EctectBeHHbIM1 0TOOpD — HarpaBasionmii (Gaktop 3BomoLMU. Popmbl
ecTeCTBEHHOT0 0TOOpa.

[Tpucrocob1eHHOCTh OpraHU3MOB KakK pe3y/bTaT 3BOIIOLMU. [IpruMepsl
nprcrocobeHrii y opraHu3MoB. ApoMopd03bl U UAUO0aAATITal|H.

Bug wu  BugooOpa3zoBanue. Kpurepun Buza. OcHOBHble  (OPMBI
BUZI000pa3oBaHusi: reorpadruueckoe, SKOJI0rH4YecKoe.

MakposBositorusi.  DopMbl  3BOJIOLMU:  (UeTAYeCKasi, [JUBepreHTHas,
KOHBepreHTHasi, apasuienibHasi. HeoOpaTUMOCTb SBOJTFOLUH.

[IporcxoxxzeHre OT HecClleLMaavu3upOBaHHbIX MpefkoB. [Iporpeccupyromas
crietany3anys. AJlanTUBHAs paJyAaLys.

JeMoHCcTpanuu:



[Toptpeter: K. Jlunnen, XK. b. Jlamapk, Y. dapsun, B. O. KoBaneBckuy, K.
M. bap, 3. I'ekkensb, ®. Mrosiep, A. H. CeBepLioB.

Tabmuiibl u cxembl: «Pa3BUTHe OPpraHUYeCcKOro Mupa Ha 3emsie», «3apOo/IbIln
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApXeomnTepukc», «®opmbl  6GoOperObI  3a
CylleCTBOBaHMe», «EcTecTBeHHBIM OTOOP», «MHOroobpasue COPTOB pacTeHUiD»,
«MHoroobpasue IIopoJ,  >KUBOTHBIX», «ITonynaumm», «MyTanoHHas
N3MEeHUMBOCTb», «ApOMOpd)OBI;I», «nnoapanraiun», «O6LL[aH JereHepanus»,
«[IBKyilMe CuUbl 3BOJIOLMM», «KapTa-cxema MapuipyTta myTtewiectBus Y.
MapBuHa», «bopbba 3a cyiectBoBaHue», «IIpHcrocob/eHHOCTh OpraHH3MOBY,
«['eorpadurueckoe BUZ000pa3oBaHue», « DKOJIOTMUeCKOe BUI000pa3oBaHMe».

Ob6opyoBaHMe: KOJUIEKI[MS HACEKOMBIX C pa3/MYHbIMU TUIMIAMU OKpacCKH,
HaboOp TUIOZIOB M CeMsiH, KOJUIeKiusl «[Ipumephl 3all[UTHBIX TPUCIIOCOO/IeHH y
JKUBOTHBIX», MOJZiesib «OCHOBHBIe HarpaBeHUs] 3BOJIIOLUNW», 0O0BEMHasi MO/esb
«CTpoeHue TO/I0BHOTO MO3ra IMO3BOHOYHBIX».

buoreorpaguueckass kKapra wmupa, KoJjuekuus «®POpMbl COXPaHHOCTH
WCKOTIaeMbIX JKMBOTHBIX W pacTeHWi», Mofenb armuiukaius «[lepekpéct
XpOMOCOM», B/Ia)KHble Tiperapathl «Pa3BuTHe HacekoMmoro», «Pa3BuTue
JSTYIIKW», MUKporipernapat «/Ipo3oduna» (HopMa, MyTalid (DOpMbl KpbLIbEB U
OKDAaCKu Tesa).

JIaGopaTopHbIe ¥ IPaKTHYeCKHe PadoThI:

JlaboparopHass pabora Ne 1. «CpaBHeHHe BHOB IO MOP(}OIOrHUeCKOMY
KPUTEPUIO».

JlabopaTtopHast pabota Ne 2. «OmrcaHue MpUCIIOCO0eHHOCTH OpraHHU3Ma U
e€é OTHOCUTE/IbHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHUe U pa3sBUTHe )XM3HM Ha 3emiie.

[loHayuHble TIpe/CTaB/ieHWs O 3apOXKJeHWW >XKU3HU. HayuHble ruroresbl
BO3HUKHOBEHUSI >KW3HU Ha 3emsie: abuoreHe3 U TaHCIepMUs. XUMHUecKas
9BOJTIOL[MS. AOHOTeHHBIM CUHTe3 OpraHWuUeCKUX BelleCTB U3 HeOopraHWueCKUX.
OKCreprMeHTa/IbHOe TIOATBEPIKeHe XMMHUUYeCKOM 3Bo/ItoLMK. HavasibHble sTarnbl
6uosiornyeckoit 3Bomoumu. ['unoresa PHK-mupa. ®opmupoBaHue MeMOpaHHBIX
CTPYKTYP W BO3HMKHOBEHHWE TMPOTOK/IETKU. IlepBble KIeTKM M WX SBOJIIOLIUS.
dopMHpOBaHHe OCHOBHBIX T'DYIIIT KUBbIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emsie MO 3pam U rnepuogaM. Karapxen. Apxeuckas u
MpOTEpO30icKast 3pbl. [lameo3oiickast 3pa W €€ TMepHo/bl: KeMOpPHHCKUH,
Op/IOBUKCKUM, CUTYPUNCKWH, IEBOHCKUH, KAMEHHOYTO/TbHBIN, IEPMCKUM.

Me3o0301CKast 5pa U e€ nepuo/ibl: TPUACOBBIM, FOPCKUM, METOBOM.

KaliHo30MCKast 3pa MW €€ T[epuofbl: I[aJeOreHOBbIM, HEeOreHOBBIN,
AQHTPOIIOTe€HOBBIM.



XapakTepuCTHKa KIMmaTa M Te0JIOTUYeCKUX IporeccoB. OCHOBHBIE 3Tallbl
9BOJIIOLIUM PACTUTE/ILHOTO W >KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHud U
JKUBOTHBIX. [T0siB/IeHUe, pacliBeT ¥ BBIMUPAHUe TPYTI XKUBbIX OPraHW3MOB.

CucrtemMa OpraHMYecKOro Mupa KakK oOTpakeHue 3BoJioLUU. OCHOBHBIE
cUCTeMaTHUYeCcKre TPkl OPraHu3MOB.

OBOMIOLMSA Ye/ioBeKa. AHTPOMNOJIOTHS Kak HayKa. Pa3BuTue rpezicTaBIeHU O
MIPOUCXOXXJEHNH uesioBeKa. MeToabl M3yueHHs aHTporioreHesa. CxoAacTBa M
pa3IMuus yeaoBeKa 1 XXUBOTHBIX. CHCTeMaThuecKoe ToJI0KEeHUe UesloBeKa.

HOewxkyiye  cwibl  (dakTopbl) — aHTporioreHe3a.  HacieacTBeHHast
W3MEHUMBOCTb UM eCcTecTBeHHbIM o0Tb6op. OOmecTBeHHBIM 00pa3  >KM3HH,
W3rOTOBJIEHHE OPY/IUU TPY/a, MBIIIJIEHUE, PeUb.

OCHOBHBIE CTayi¥ U BETBU 3BOJIIOL[MY YeJIOBeKa: aBCTPA/IONUTEKH, YemoBek
yMmenbid, YesoBek npsMoxopasauui, YesoBeK HeaHJepTaJibCKuM, YenoBek
pa3yMHbIii. Haxogkyd HMCKOMaeMbIX OCTAaTKOB, BpeMsi CYIleCTBOBaHHS, 00J1aCTh
pacrpocTpaHeHus, 00bEM TOJIOBHOT'O MO3ra, 006pa3 >KH3HH, OPYAUSI.

YenoBeueckrie  pacbl. OcHoBHble  Oosiblliie  pachl:  eBpPOMeOUIHAast
(eBpasuiickasi), = Herpo-aBCTpajJioMJHasi  (9KBAaTOpHaabHas),  MOHTOJIOUHAs
(asmaTcko-amepukaHcKasi).  UepTel  MpUCIIOCOOEHHOCTH  TpeZCTaBUTesIe
YyesI0BeYeCKUX paC K YC/I0BUSAM CyLIeCTBOBaHWS. ENWHCTBO uesioBeueCcKux pac.
Kputuka pacrusma.

JleMoHCTpanuu:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. Y. Onapun, C. Mumnep, I'. FOpu, Y.
[apBuH.

Tabmuiel U cxeMbl: «Bo3HHKHOBeHHe COJTHeUHOH CHCTeMbl», «Pa3ButHe
OpraHuyeckoro wmmupa», «PacturenpHass Kietka», <« KMBOTHasg K/eTKa»,
«[IpokapuoTrueckasi KjieTka», «CoBpeMeHHasi CHCTeMa OPraHW4ecKOro MHUpa»,
«CpaBHeHHe aHAaTOMUUYECKHWX YepT CTPOeHHUs uejioBeKa W Uel0BeKOOOpa3HbIX
o0e3bsiH», «OCHOBHble MeCTa TIaJIeOHTOJIOTHYECKMX  HAaXOJOK  IpPeaKOB
COBPEMEHHOI'0 uesioBeKa», «/lpeBHelime moan», «peBHue mogu», «IlepBbie
COBpeMeHHbIe JTFoin», «He/moBeuecKre pachl».

ObGopynoBanue:  Myispkd  «[IpoucxoxzaeHve — dejioBeka»  (OFOCTBI
aBCTpa/IONMTeKa, MUTEKAHTPOMa, HeaHJepTasiblia, KPOMaHbOHLIA), CJIETIKU /U
1300pakeHWs] KaMeHHBIX OpPYAMM T1epPBOOBITHOTO uesoBeKa (KaMHHU-UOTIIIEpHI,
pybmna, ckpebOia), TeoXpoHojoruueckass Tabnuma, Komekius «dDopmbl
COXPAHHOCTU UCKOTIaeMbIX XKUBOTHBIX U PaCTEHU».

JIaGopaTopHbIe U MPAKTHYECKHEe PAadOThI:

[TpakTrueckast pabora Ne 1. «/3yueHre HWCKOTaeMbIX OCTaTKOB pacTeHUN U
JKUBOTHBIX B KOJIJIEKLUSIX .



OKCKypCHUsi «DBOJIIOLUSI OPraHUYecKoro mupa Ha 3emsie» (B eCTeCTBEHHO-
Hay4YHbIM WA KpaeBeJueCKru My3e).

Tema 3. OpraHusmsl M OKpy)Karouias cpeja.

OKOJIOrMs Kak HayKa. 3afiauv U paszesibl 5KOJI0TUM. MeTozbl 3KOJI0TUYeCKUX
MCCIeIOBAaHUN. DKOJIOTMUeCKOe MUPOBO33peHHEe COBPEMEHHOTO Ue/l0BeKa.

Cpenpl oOUTaHUsI OpPraHM3MOB: BO/[Hasi, Ha3eMHO-BO3[yllIHasi, TOYBEHHasl,
BHYTPHUOPraHU3MeHHasl.

Okosiornyeckre (aktopel. Kiaccudukaliys 5KO0J0TUUeCKHUX (aKTOPOB:
abvoTuueckre, OWOTHMYECKHMe U aHTPOIOTeHHble. JleliCTBUe SKOJOTMUeCKUx
(hakTOpOB Ha OpraHU3MBlI.

AbuoTtuueckue ¢GakTOpbl: CBET, TeMIlepaTypa, BAaKHOCTb. DOTOMepruoin3M.
[MpucriocobneHyss opraHU3MOB K  JIeHCTBUIO  abWOTUUecKuX  (haKTOPOB.
buonoruueckue puTMBL.

buotnueckve  ¢akTopBbL. Buael  OUOTUUECKUX  B3aUMOJEMCTBUIA:
KOHKYPEHIIYsI, XMIIHAUeCTBO, CUMOMO03 U ero ¢dopMel. IlapasuTism, Kooreparus,
MYTyaiu3M, KOMMeHcanu3M (KBapTHPAHCTBO, Hax/IeOHUUYECTBO). AMEHCa/M3M,
HelTpasm3M. 3HaueHHWe OWOTHUYECKUX B3aUMOJENCTBUN [Jis1 CYIeCTBOBAHUS
OpraHM3MOB B TIPUPOJHBIX COOOIIeCTBAX.

OKOJIOTMYEeCKe XapaKTepUCTHUKU nonyaauuu. OCHOBHBIE —TTOKa3aresv
TIOMYJIALMU: YUCIeHHOCTb, IUIOTHOCTb, POXJAaeMOCTb, CMEpPTHOCTb, MPUPOCT,
MuUrpauys. JuHaMuKa YMC/IeHHOCTHU MOMYJISIANA U e€ peryJisiusl.

JleMoHCcTpanum:

[Toptpetsr: A. I'ymbombaT, K. @. Pynbe, J. ['ekke/b.

Tabsuipl ¥ cxembl: KapTa «IIpupogHbie 30HbI 3eMan», «Cpeabl obuTaHus
opraHu3MoB», «®doronepuoausm», «llonmynsiuu», «3aKOHOMEPHOCTU pOCTa
YUC/IEHHOCTH TIOMYJISILMU UHPY30pUU-TY PenbKu», «IulljeBbie Lienm».

JIaGopaTopHbIe U MPAKTHYECKHe PadoThI:

JlabopaTtopHast pabota Ne 3. «Mopdoorunueckrie 0COO€HHOCTH pacTeHU U3
Pa3HBIX MECT OOUTAHUS».

JlabopaTopHasi paborta Ne 4. «BnusiHAe cBeTa Ha POCT U pa3BUTHE UEPEHKOB
KOJIeyca».

[TpakTrueckast pabota Ne 2. «ITogCUéT TIJIOTHOCTH TIOMYJISL[AN Pa3HbIX BUIOB
pacTeHU».

Tema 4. Coo01iecTBa M 5K0/10rHYeCKHe CHCTeMBI.

Coo011jecTBO OpraHu3MoB — OuorieHo3. CTpPyKTyphl OuHolleHO3a: BHOBas,
MPOCTpaHCTBeHHasl, Tpoduueckasi (muieBasi). Buabi-qomuHaHThl. CBsi3u B
OuolieHOo3e.

OKosioruyeckde cucrembl (9KocucteMmsel). [loHsThe 06 3Kocucteme u
buoreotieHo3e. DYHKIMOHATbHbIE KOMITOHEHTBI 3KOCHCTEMBI: TIPOAYIIEHTHI,



KOHCYMEHThI, peiylieHTbl. KpyroBOopoT BelleCTB 1 TOTOK HEPruu B 5KOCHCTEME.
Tpoduueckue (MuilleBble) YPOBHU 5KOCUCTeMbl. [IuilleBble 1ieMd W CETH.
OcCHOBHBIE TIOKa3aTeMu SKOCUCTeMbL: OuoMacca, TPOAYKLUS. OKOJIOTHUeCKue
MUpaMU/Ibl:  TIPOAYKLMM, UKUCAeHHOCTH, Ouomaccbl. CBOWMCTBA 3KOCUCTEM:
YCTOWUMBOCTb, CAaMOperyJisiLus, pa3Butre. CyKLecCcHs.

[TpuposHbIe 5KOCUCTEMBI. DKOCHCTEMbI 03€p U peK. JKOCHCTeMa XBOWUHOIO
WU LIUPOKOJIMCTBEHHOTO Jieca.

AHTpOTOreHHbIe ~ 3KOCHUCTEMBI.  ATPO3KOCHCTEMBI. Y POO3IKOCUCTEMBI.
buonoruueckoe v X03siiiCTBEHHOe 3HaUeHHe arpo3KOCUCTeM U YPOOIKOCUCTEM.

buopasHoobpasve Kak (akTop yCTOMUMBOCTH 3KocucTeM. CoxpaHeHUe
buronornueckoro pasHoobpasus Ha 3emrie.

Yuenne B. U. BepHagckoro o 6uocdepe. I'paHuifpl, coCcTaB U CTPYKTypa
6uocdepsl. JKuBoe BerjectBO U ero QyHkiuu. OcobeHHocTH OHocdepnl Kak
ryiobaspbHONM 3KOCHCTeMbl. [JuHamMuueckoe paBHOBecMe MW oOpaTHas CBSi3b B
buocdepe.

KpyroBopoThI BeIecTB ¥ OMOreoXUMHUUECKHe LUKIIbI 3/1eMeHTOB (yreposa,
a30Ta). 30Ha/IbHOCTh 6rocdepbl. OCHOBHBIE OMOMBI CYIITH.

YesnoBeuecTBO B Oriocdepe 3emnu. AHTpONOreHHble 3MeHeHUs B 6uocdepe.
['mobanbHbIe 3K0J/I0THYeCKHe TPob/ieMBbl.

Cocyl1iecTBoBaHUe MIPUPO/IbI 1 ye/ioBeUeCTBa. CoxpaHeHue
6ropa3Hoo0Opa3usi Kak 0OCHOBA yCTOMUMBOCTH Orochepbl. OCHOBA pal[MOHABHOTO
yrpaB/eHus: TPUPOJHbBIMU pecypcaMM UM WX HCIo/b30BaHue. [loCTKeHust
6uonoruu ¥ 0XpaHa MPUPO/BI.

JleMoHCcTpanum:

[Toptpetsi: A. [I)x. Tencnu, B. H. Cykaués, B. V. BepHackutii.

Tabsuipl U cxeMbl: «[IuileBble 1ieMd», «BHUOIEHO3: COCTaB M CTPYKTYpa»,
«[IpupogHeie coobmiecTBa», «llermu muTaHus», «3IKOJOrHUecKas MHPaMHIa»,
«buocdepa v uenoBek», «IKOCUCTEMA IUPOKOIUCTBEHHOTO Jiecay», « IKOCUCTeMaA
XBOMHOrO  jeca», «buoneHo3s Bogoéma», «ArpoueHo3», «[IpumepHbie
aHTPOTIOTeHHbIe  BO3/IEMCTBUSI Ha TPUPOAY», «BakHeHIMe  HCTOUHUKU
3arpsi3HeHUs BO3/lyXa U TPYHTOBBLIX BOZ», «[IouBa — Ba)kHeMIllasi COCTaB/IstOIIast
onochepnl», «PakTOphI Aerpafayu MouB», «IlapHUKOBBIA 3 deKkT», «DaKTOphI
PaIMOAKTUBHOTO 3arps3HeHust Owocdepnl», «ObOias cTpykrypa 6uocdepsbi»,
«PacnipocTpaHenve >ku3HM B OWocdepe», «O30HOBBIM 23KpaH OuWoChephI»,
«KpyroBopor yriiepoza B 6ruochepe», «KpyroBopoT a3oTa B IIPHUPO/IE».

O6opyoBaHMe: MOZAe/b-aIIIMKaLUsA « TUMMUHBIe OWOLeHO3bI», repbapuit
«PacturenbHbie coobirjecTBa», KoJneKun «broiieHo3», «BpeauTeny BaKHEHUIITAX
CeJIbCKOXO3SMCTBEHHBIX ~ KYJbTyp», Trepbapuui W KOJIJIeKIUM pacTeHud W
JKUBOTHBIX, TIPHHAZ/Ie)Kalle K pa3HbIM 3KOJIOTUUeCKUM TpYIMIaM OJHOTO BU/A,



KpacHas kuura Poccutickoit ®epepaiiiy, H300pakeHWs] OXpaHSe€MbIX BU/OB
pacTeHUU U )KUBOTHBIX.



I[INTAHAPYEMBIE  PE3YJIBTATBI OCBOEHMA [IPOI'PAMMEI 11O
bnojiormm HA  BA3OBOM  YPOBHE CPEAHEI'O  OBLIUEI'O
OBPA3OBAHUA

Cormacio ®I'OC COO, ycraHaBIMBalOTCSI TpeOOBaHUSI K Ppe3y/bTaTaM
OCBOeHMsS] OOydYaroIMMHCSI  TIporpaMM  cpefHero  oOmiero  obGpa3oBaHUS:
JTMYHOCTHBIM, MeTarpeIMeTHLIM U TIPeIMETHBIM.

JINUHOCTHBIE PE3YJ/IbTATBI

B cTpyKkType /JMUHOCTHBIX pe3y/JbTaTOB OCBOeHHUs mpeaMeTra «buonorus»
BbIZleJieHbl C/IefyIole COCTaBJISIOIIMe: OCO3HaHUe 00yUarol[UMUCS POCCUMCKON
I'PaKJaHCKON HJIEHTUYHOCTU — TOTOBHOCTU K CAMOPa3BUTHIO, CAMOCTOSITE/TbHOCTH
W CcaMOOITIpe/ie/ieHUI0, Hajnuude MOTHMBAIUM K  o0ydeHHI0  OWOIOTHH,
1[e/IeHalripaB/ieHHOe pa3BUTHE BHYTPEHHUX YOEXIeHWM JIMYHOCTH Ha OCHOBE
K/TFOUEBBIX I1[€HHOCTeM W WCTOPUYECKUX TPaAWLIMN pa3BUTUS OHOIOTUYECKOTO
3HaHHs1, TOTOBHOCTh U CTIOCOOHOCTH OOyYaroIUXCsi PyKOBO/ICTBOBAThCSI B CBOeH
JesITeTbHOCTU  1[eHHOCTHO-CMBIC/IOBBIMUA ~ YCTAaHOBKaMH, TIPUCYIIIUMH CHCTeMe
Ouosiornyeckoro 0o0pa3oBaHUs, HaaMuMe SKOJOTMUecKOro IPaBOCO3HAHUS,
CIIOCOOHOCTU CTaBUTh 11€JId U CTPOUTD JKU3HEHHbIEe TI/IaHbI.

JInyHOCTHBIE pe3yJibTaTbl OCBOEHUs TMpeaMeTa «bHUOMOrus» OCTUTarOTCs B
eIMHCTBe yuyeOHOM U BOCTMTATeNbHOW [eATeTbHOCTU B COOTBETCTBUH C
TPaJIMLIMOHHBIMUA POCCUNUCKUMM COITMOKYJIbTYPHBIMUA, UCTOPUUECKUMU U TYXOBHO-
HPABCTBEHHBIMH 1[€HHOCTSIMH, TIPUHSATHLIMH B OOII[eCTBe TIpaBWaMHd W HOpMaMH
MOBe/leHHsI ¥ CIIOCOOCTBYIOT TMpolieccaM CaMOTIO3HaHUs, CaMOBOCITUTAHUSI U
CaMOpa3BUTHS, Ppa3BUTHS BHYTPEHHEM TMO3ULMU JIMUHOCTH, [aTPUOTU3MA,
YBa)KeHUsI K 3aKOHY W TPaBOIOPSAKY, Ue/OBeKYy TpyJa U CTapllieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KeHHs, Oepe)KHOro OTHOIIEeHHS K KYJbTYPHOMY Hacjaeauio |
TpaAuLMsIM MHOTOHAlMOHAJBLHOTO Hapoza Poccuiickori ®epepaiyu, MpUpofe U
OKpY>KaroLLer cpeje.

JINuHOCTHBIE pe3y/bTaThl OCBOeHHUsI yueOHoro ripeaMera «buosorus»
JOJDKHBI OTPaXkaTb TOTOBHOCTH U CITOCOOHOCTb 00YUArOIIUXCSI PYKOBO/ICTBOBAThLCS
c(hOpMHUPOBAaHHOW BHYTPEHHEW TMO3Ul[Med JUYHOCTH, CUCTEMOM I[€HHOCTHBIX
OpHeHTalUi, TIO3UTHUBHBIX BHYTPEHHUX  YOEXIeHHH, COOTBETCTBYIOIUX
TPAIUL[MOHHBIM I[€HHOCTSIM POCCHUUCKOTO OOIIecTBa, pacliipeHue >KU3HEeHHOTO
OTbITa U OMbITA JIeITe/IbHOCTH B TpOLiecce peasv3aljiid OCHOBHBIX HarpaB/IeHUM
BOCITUTaTeTbHOU [IesATeTbHOCTU, B TOM UMCJIe B YaCTH:

1) rpaXAaHCKOT0 BOCIIUTAHUSA:

cchopMHPOBAHHOCTH TPAYKJAHCKOM MO3ULIMK 00yJaroIierocsi Kak akTUBHOTO U

OTBETCTBEHHOTO UjieHa POCCHUHCKOTO 00IIleCTBa;



OCO3HaHWEe CBOUX KOHCTUTYI[MOHHBIX TIpaB U 00sI3aHHOCTEH, yBaKeHHe
3aKOHa U MpaBOIMOPS/IKa;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW [leATeTbHOCTU TIpYU CO3ZJaHUU
yueOHBIX MPOEKTOB, pellleHWH yueOHBbIX M T03HaBaTe/bHBIX 3ajjau, BBIMIOTHEHUU
6uroornuecKux KCrepruMeHTOB;

CIIOCOOHOCTEL ~ OTpeieNIiTh COOCTBEHHYIO TIO3WI[MI0 TI0 OTHOIIEHWIO K
SIBJIEHUSIM COBPEMEHHOU JKU3HU U OOBSICHATD €é;

yMeHWe YUUTbIBaTh B CBOMX [IeHCTBUSIX HEOOXOAWMOCTh KOHCTPYKTUBHOIO
B3aUMO/IeNCTBUS JIFOJel C pa3HbIMU yOeXAeHUsIMU, KyJbTYPHBIMU LIEeHHOCTSIMU U
COLIMAJ/IbHBIM T0JIOKEHUEM;

TrOTOBHOCTh K COTPYJHUUYECTBY B TIpPOLleCCeé COBMECTHOTO BbITIO/THEHUS
yueOHBIX, TIO3HABATe/NbHBIX W HWCCAeOBaTeNIbCKMX 3a/layu, YBa)KUTETbHOTO
OTHOIIIEHHSI K MHEHUIO OIMOHEHTOB TIpU OOCY)X/eHHWH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO CO/lepKaHUS;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOM /1eATe/TbHOCTH;

2) IaTPUOTHYECKOT'0 BOCTIMTAHUS:

c(hOpMHPOBaHHOCTH POCCUHCKOU IPaK/IaHCKOU WUJIeHTUYHOCTH,
MaTpUOTH3Ma, YBa)KeHHsT K CBOeMY Hapo/ly, UyBCTBa OTBETCTBEHHOCTH Iiepef
PogvHoOM, ropAocTu 3a CBOM Kpau, CBOWO PoauHy, CBOM S$I3bIK M KYJbTYpY,
TMPOIIIOe Y HaCTosilljee MHOTOHAI[MOHAILHOTO Hapoza Poccuy;

1[eHHOCTHOEe OTHOIIIeHHe K TIPUPOJHOMY Hac/ie[Jut0 U NaMsITHUKaM MPHUPO/IbI,
NOCTWKeHUsiIM Poccun B Hayke, UCKYCCTBe, CIIOPTe, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCThL OI|eHWBAaTh BK/A[, POCCHUUCKHAX YYEHbIX B CTaHOBJ/IeHWE U
pa3BuTHe OWOIOTUM, TIOHMMaHHUsI 3HaueHWs OWOMIOTMM B TI03HAHWM 3aKOHOB
TIPUPO/IbI, B JKU3HHU UeJIOBeKa ¥ COBPEMEHHOT0 00IIeCTBa;

uzieiliHast yOe)KJEHHOCTb, TOTOBHOCTb K CJIY)KeHUI0 U 3amure OTeuecTsa,
OTBETCTBEHHOCTbH 3a ero Cyb0y;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HaHWe TyXOBHBIX LIeHHOCTeN POCCUMCKOT0 HapO/a;

cchOpMUPOBAHHOCTH HPDABCTBEHHOT'O CO3HAHUSI, STUUECKOTO TTOBe/IeHMUS;

CIIOCOOHOCTh OLIeHHMBaTh CUTYalMi0 W TIPUHMMAThb OCO3HAHHBIE pPeIleHus,
OpPHEHTHPYSCh Ha MOpa/lbHO-HPaBCTBEHHbIE HOPMBbI U L|eHHOCTY;

0CO3HaHUe JIMYHOTO BKJ/IaJia B TIOCTPOEHHe YCTOWMUMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOIIIeHHe K CBOMM POJIUTE/ISIM, CO3/JaHHI0 CeMbH Ha OCHOBE
OCO3HAHHOT'O TIPUHATUS 1IEHHOCTEM CeMeWHOM >KU3HW B COOTBETCTBUU C
TpaguLIMsIMu HapoJ 0B Poccuu;

4) 3cTeTHUeCKOro BOCIIUTAHMSA:

3CTeTHYeCKOe OTHOIeHWe K MHPY, BK/IOUas 3CTeTUKY ObITa, HAyuyHOTO U
TeXHUUECKOTO TBOPUECTBA, CTIIOPTa, TPYZa, 00I[eCTBEHHBIX OTHOIIEHHH;



TOHWMaHKe YMOLMOHA/ILHOTO BO3/1eHCTBYS YKUBOU TTPUPO/IbI U €& 11eHHOCTH;

TOTOBHOCTb K CaMOBBIPDaKEHUIO B pa3HbIX BUJjaX HCKYCCTBA, CTpeMJIEHHe
TIPOSIBJISITH KaUeCTBa TBOPUECKOM JINUHOCTH;

5) ¢u3uueckoro BocnuTaHusi, (GopMUPOBaHMs KYJ/JAbTYPbl 3/I0POBbA U
IMOLMOHA/ILHOTO 0/1arono/Tyuns:

MOHVMaHWe W peaiv3alys 370poBoro U 0Oe3omacHoro obpasa »KWU3HU
(3mopoBoe  TMTaHWe, COOJIFOJleHWEe TUTHeHWUeCKWX TIpaBWI W HOPM,
cOa/laHCUPOBAaHHBIM PEXXUM 3aHATUM U OTAbIXa, PperyaspHas ¢u3nueckas
aKTUBHOCTb), 0epe)KHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOILLIEHUSI K
cobcTBeHHOMY (PM3UUYECKOMY U TICUXUYeCKOMY 3/]0POBbIO;

MOHVMaHWe I[eHHOCTH TIpaBUI WHAWBUJYaJbHOTO U  KOJUIEKTUBHOTO
6e30I1acHOTO MTOBeIeHHs B CUTYAI[UsIX, YTPOKAIOIINX 3/J0POBBIO U YKU3HHM JIFO/EH;

OCO3HaHUWe TOCe/ICTBUNM W HENpUSTHS BPeJHBIX TPUBbIUEK (yroTpebsieHus
aJIKOT0J1sl, HADKOTUKOB, KypeHHUs1);

6) TPyAOBOI0 BOCIIUTAHUS:

TOTOBHOCTB K TPYZY, OCO3HaHHe [JeHHOCTH MacTePCTBa, TPY/0/F00He;

TOTOBHOCTb K AKTHBHOM [IeATeTbHOCTH TEeXHOJIOTUUeCKOW U COLMaIbHOU
HaTpaB/IeHHOCTH, CIIOCOOHOCTb WHUI[MMPOBATh, TJIAHUPOBATh U CaMOCTOSITE/THHO
BBITIO/THSTh TaKyI0 JesiTe/IbHOCTh;

WHTEepeC K pa3nuHbiM cdhepaM TpodecCHOHABHOW JesiTeTbHOCTH, YMeHUe
COBepIllaTb OCO3HaHHBIA BBIOOpP OyAyiiel mpodecCd UM peann30BBIBAThH
coOCTBeHHbIe YKU3HEHHbIE TIIaHbI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa3oBaHMI0O M caMOoOpa30BaHUIO Ha
TPOTSDKEHUH BCeH JKU3HY;

7) 3K0/I0THYECKOT0 BOCITUTAHUS:

9KOJIOTUYECKH Iiejiecoo0pa3Hoe OTHOIIeHHWe K TIPUpoJie KakK HMCTOUHHKY
YKU3HHU Ha 3eMJie, OCHOBe eé CYII[eCTBOBAHUSI;

TOBBIIIIEHWe YPOBHSI 3KOJIOTMUECKOW KYJIbTYphl: TpUOOpeTeHHe OIbiTa
TJIAHUPOBAHUST TIOCTYIIKOB M OIEHKH WX BO3MOJKHBIX ITOCTE[CTBUN /IS
OKpY>Karoll[er CpeJibl;

0CO3HaHWe T00a/bHOTO XapaKTepa 3KOJIOTHYeCKHX ITPo0/ieM W IyTel HxX
pelleHus;

CIIOCOOHOCTh  HMCIIO/Ib30BaTh ITpHOOpeTaemMble TIPHM  W3YUeHHH OHOIOTHH
3HaHWSA W YyMEHHWs TPy PpelleHHH Tpo0/ieM, CBSI3aHHBIX C PALMOHATbHBIM
MIPUPO/IOTIO/Ib30BaHHeM  (COO/IO/leHHe  TIpaBWI  TIOBEJIEHUsST B TIPHPO/IE,
HaTpaB/IeHHBIX Ha COXpaHeHWe paBHOBeCUs B HSKOCHUCTEMAaX, OXpaHy BW/IOB,
9KOCHCTeM, brocdepnl);



aKTUBHOE HETpusiThe [JeWCTBUM, TNPUHOCAILIUX BpeJ  OKpYyXKarolleu
MIPUPOZHOM Cpefie, YMeHHe MPOrHO3UPOBaTh HeO/arorpusiTHble 3KOJIOTHYeCcKUe
MOC/IeICTBUS MpeANPUHUMAEMbIX [1eHiCTBUM U MpeI0TBPALLaTh UX;

Ha/M4rie Pa3BUTOIO KOJIOTMUYECKOT0 MBILIEHUS, SKOJOTMYeCKOU KYJIbTYPHI,
ombITa JlessTeTbHOCTH 9KOJIOTMYeCKOU HarpaBJ/IeHHOCTH, yMeHUs1
PYKOBO/ICTBOBaTbCSI UMM B TMO3HaBaTe/JbHOW, KOMMYHUKATHBHOM W COLMATbHOMN
MpaKTUKe, TOTOBHOCTU K yYaCTHIO B MPAKTUUECKOMW J1eATe/TlbHOCTH SKOJI0rMUecKom
HaripaB/€HHOCTY;

8) HeHHOCTH HAYyUYHOr'0 MO3HAHMS:

c(hhOpMUPOBAaHHOCTL MHPOBO33PEHHs], COOTBETCTBYIOLL[EIO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAyKU U OOI[eCTBEHHOW TMPAKTHUKWA, OCHOBAHHOTO Ha /Masore
KYJIbTYP, CIIOCOOCTBYIOIIEr0 0CO3HAHUIO CBOET0 MeCTa B TOJIMKY/IbTYPHOM MUPE;

COBEpILEHCTBOBaHUE $I3bIKOBOM M UMTaTeJbCKOW KYJbTYpPbl KakK Cpe/iCTBa
B3aUMO/IECTBUSI MEX/Y JIFOABMU U TIO3HAHUSI MUPa;

MOHMMaHWe CrieluuKU OUOJIOTUY KaK HAayKd, OCO3HaHUsS e€ pou B
¢bopMHpOBaHMK palMOHAIBLHOTO HAYYHOTO MBbIIJIEHUS, CO3[aHUW LIeJIOCTHOTO
npe/icTaB/ieHuss 00 OKpy’KalollleM MUpe KakK O eIMHCTBe TPUPObI, UesioBeKa U
o0IriecTBa, B TI03HAHWUM TIPUPOJHBIX 3aKOHOMEPHOCTel U pellleHuH TpobsieM
COXpaHeHUsI MPUPOJHOI0 PaBHOBECHSI;

y6ex1EHHOCTh B 3HAUMMOCTH OMOJIOTMU [I/Ii COBPeMEeHHOM L[UBUIM3ALIWU:
obecrieueHuss HOBOTO YDPOBHSI Pa3BUTUSI MeJUIMHBI, CO3[jaHUe TePCITeKTHBHBIX
OMOTeXHOJIOTUM, CIIOCOOHBIX  pelllaTb pPecypcHble  ITPOOJeMbI  Pa3BUTHUS
ye/ioBeUYeCTBa, TIOMCKA MyTel BbIX0Ja U3 I7100abHBIX SKOJIOTUUECKHX MPobieM u
obecrieueHrsi  Tepexola K  YCTOMUMBOMY  pa3BUTHIO,  paljMOHATBLHOMY
MCIOJIb30BaHUIO0 TIPUPOJIHBIX PecypcoB U (DOPMUPOBAHUIO HOBBIX CTaH/APTOB
JKU3HY;

3aMHTEePeCOBAaHHOCTb B TOAyYeHWM OWOMOTMUeCKUX 3HAaHUW B Le/sax
TOBBIIIIEHUsT  00IIeld Ky/JbTypbl, €CTeCTBEHHO-HayyHONW TPaMOTHOCTH, Kak
COCTaBHOM YacTU (PyHKLIMOHATBHOM I'PaMOTHOCTH OOyuaroiuxcsi, hopMupyemoit
TIpY U3yueHUH OMOIoTUY;

MOHWMaHKe CYIIHOCTU METO/IOB TO3HaHUsI, UCTIO/Ib3yeMbIX B eCTeCTBEHHBIX
HaykKaX, CIIOCOOHOCTH WCII0/Ib30BaTh IIO/lyyaeMble 3HaHWS [Ji aHaau3a |
00BSICHEHUSI SIBJIEHWM OKDPY)KaloIlero MUpa U TIPOUCXOASIIMX B HEM M3MeHEeHUH,
yMeHUe fesiaTb 0OOCHOBaHHbIE 3aK/IHOUeHHsT Ha OCHOBe HayuHbIX (aKTOB U
MMEIOIIUXCS JAHHBIX C 1[e/IbI0 TIOTyYeHUs! JOCTOBEPHbBIX BbIBOZIOB;

CIOCOOHOCTh CaMOCTOSTENIbHO MCIO/Ib30BaTh OWOMOTHYeCKHe 3HaHUS [Jis
peliieHust TIPO6JieM B peasibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHWe LIEHHOCTU HAyYHOW [leATeSbHOCTH, FOTOBHOCTb OCYILEeCTBJISITh
MIPOEKTHYI0 U UCC/IeloBaTeTbCKYH0 /lesTeTlbHOCTh UHAWBU/Iya/IbHO U B TPYTIIIE;



TOTOBHOCTb U  CIIOCOOHOCTH K  HelpephiBHOMY  00pa3oBaHUIO U
camMo00pa30BaHUI0, K aKTHBHOMY TIOJyYeHUIO HOBBIX 3HaHWM MO OuojorvU B
COOTBETCTBUM C XKU3HEHHBIMU TTOTPeOHOCTSIMH.

METAIIPEAMETHBIE PE3YJ/IbTATDbBI

MerTamnpeameTHbIe pe3y/bTaThl OCBOEHUs yueOHOro rpeaMera «buomorusi»
BK/IIOUAIOT: 3HauMMble i1 (OPMHpPOBaHUSI MHPOBO33DeHUs 00yUaroIuXxcs
MeXAUCLUTITMHADHBIE (MeXXIIpeJIMeTHbIe) oOIjeHayUYHble TOHSTHS, OTPa’karolue
L[eJIOCTHOCTb HAyUHOM KapTWUHbl MHpa W CIeLU(UKy MeTOJO0B TMO3HaHUS,
WCIIO/Ib3YeMbIX B €CTECTBEHHBIX HayKax (BellleCTBO, SHEPTUs, sIBJeHUue, MPOoLecc,
cucTeMa, HayuHbIM (hakKT, TPUHIUII, TUMOTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
ucciefoBaHve,  HabmofeHrWe,  U3MepeHHWe,  SKCIIEPUMEHT U JIPYTHUX),
yHUBepcajibHble yueOHble [leficTBUSI (TI03HaBaTe/bHble, KOMMYHUKaTUBHbIE,

pEryasiTUBHBIE), obecrieunBaroIIie (hopMHUpOBaHUe (P YHKLIMOHATbHOU
rPaMOTHOCTH U COLIMA/bHOM KOMITeTeHIMA 0Oyuarommxcsi, CriocOOHOCTD
obyyarormxcs WICII0/Ib30BaTh OCBOEHHBbIe MEeXIUCLUITITMHAPHBIE,

MHUDOBO33peHUeCKHMe 3HaHWs W yHUBepca/ibHble yueOHble [eWCTBUS B
M03HaBaTe/IbHOW U COL[MAJIbHOM TPaKTHUKe.

MerTanpeaMeTHbIe pe3y/bTaTbl OCBOEHHs IPOTPAMMBI CpeJHEro o0IIero
o0pa3oBaHUs [JO/DKHBI OTPaXkaTh:

OsapeHue YHHMBepCa/IbHBIMH y4eOHbIMH Mo3HaBaTe/JIbHbIMH
JNeNCTBUSMM:

1) 6a30BbIe JIOrHUECKHe AeHCTBHA:

CaMOCTOSITEJILHO ~ (JOPMy/IMpPOBaTh W aKTya/lu3upoBaTh  Tpobsemy,
paccMaTpuBaTh e€é BCeCTOPOHHE;

MCI0/Ib30BaTh MPHA OCBOEHWU 3HAHWW TIPUEMBI JIOTMUECKOTO MBbIIIEHUS
(aHanmm3a, CMHTe3a, CpaBHeHUs, KiaccuduKkaiyu, 060011eHNs1), paCKphIBaTh CMBIC/T
OMOOTMUeCKUX TIOHATHM (BBIJENSTh WX XapaKTepHbIe NMPHU3HAKW, YCTaHABIMBATh
CBSI3U C JIDYTHMU TIOHSITHUSIMUA);

orpefiensTh 1le/d JesTeTbHOCTU, 3ajlaBas TapaMeTpbl W KPUTEpUU UX
JOCTU)KEeHUSI, COOTHOCHUTD pe3y/ibTaThbl [esiTe/lbHOCTU C TIOCTaB/AeHHBIMU LIeJISIMU;

WCTI0/Tb30BaTh OUOOrUuecKye TIOHSTUS Ajisi 00bsicHeHUs1 (DaKTOB U SIBJIEHUM
JKABOU TIPUPO/bI;

CTPOUTBL JIOTUUECKHe PpacCyKAeHusi (MHJYKTHBHble, JeAyKTHUBHbIE, TIO
aHaJ/IOruM), BbISB/ATb 3aKOHOMEDHOCTH W TIPOTHMBOPEUMs B pacCMaTpHBaeMbIX
sIBJIEHUsIX, (HOPMYJTMUPOBaTh BLIBO/IbI U 3aK/IFOUEHHUSI;

TIPUMEHSITh CXeMHO-MO/IeJIbHbIe cpeicTBa  AJig  TIpe/CTaBJieHUs
CYIeCTBEHHBIX CBS3eM W OTHOIIEHWM B M3y4yaeMbIX OMONIOrMUecKUx oObeKTax, a



TakKke  TIPOTMBOPEUMil  pa3sHOrO  pOZia,  BBISIBIEHHBIX B Pa3/MUHbIX
MH(POPMAaLIMOHHBIX UCTOUHUKAX;

pa3pabartbIBaTh IIaH pelleHusi TpobieMbl C yU8TOM aHaliu3a UMEIOLUXCS
MaTepuanbHbIX 1 HeMaTepHUabHbIX PeCypCOB;

BHOCHUTb KOPPEKTHUBBI B [1eSITeJTbHOCTD, OL[eHHBaTh COOTBETCTBUE Pe3y/IbTaTOB
11eJ15IM, OL|eHUBATb PUCKU TIOC/Ie[ICTBUM JieSITeTbHOCTH;

KOOD/IMHUPOBaTb Y  BBITIOJHATH pab0Ty B YC/IOBUSAX  peasibHOTO,
BUPTYaJIbHOTO ¥ KOMOWHUPOBAHHOTO B3aMO/I€HCTBUS;

Pa3BUBATh KPeaTUBHOE MBIIIIJIEHHE TIPU PeIlIeHUH KU3HEeHHbBIX TIPo0ieM.

2) 0a3oBbIe HCC/IeA0BATE/THCKHUE /IefiCTBUA:

B/Ia/leTh HaBbIKaMU yueOHO-UCCIeJoBaTeIbCKON 1 TIPOEKTHOM /lesITe/TbHOCTH,
HaBbIKAMK  pa3pellleHuss MpoOsieM, CMOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITe/TbHOMY TTOMCKY METOZOB pellieHHsI TIPaKTHUeCKUX 3a/1a4, IPUMeHeHHI0
Pa3/IMUHBIX METO/[OB MO3HAHMUS;

WCTIO/Tb30BaTh DPAa3/iiyHble BHU/IbI /IeATEJIbHOCTA TI0 TIOJIyUeHUI0 HOBOTO
3HaHWs, €ro WHTeprnpeTalud, NpeoOpa30BaHUI0 U TIPUMEHEHHI0 B YueOHBIX
CUTYaLUsIX, B TOM YKCJ/Ie TIPU CO3/IaHUM YUeOHBIX U COL[Ma/IbHBIX MPOEKTOB,;

(opMUpOBaTh HayUHBIM TUT MBILLIEHUS, BIaZieTb HAYyUHOW TePMUHOJIOTHEH,
K/TFOUEBBIMH TTOHATUSIMUA ¥ METOZAMU;

craButh U (HOpMYJMpOBaTh COOCTBeHHbIE 3aZilaud B 0Opa3oBaTesbHOM
NesiTe/TbHOCTU Y )KU3HEeHHBIX CUTYaLUsIX;

BBISIBJISITb  TIPUUMHHO-C/IEICTBEHHbIE CBSI3M W aKTyaJM3UpOBATh 3a/ady,
BBIJBUTaTh TUMOTe3y e€ pelleHus, HaxXxOAWUTb apryMeHThI [/ [0Ka3aTelbCTBa
CBOUMX YTBEP)K/I€HWH, 3a/]aBaTh TlapaMeTpPhbl ¥ KPUTEPUH PelLleHus;

aHa/IM3UPOBaTh TIOJiyueHHble B XOJle peIIeHus] 3a7jaud  pe3yJbTaThl,
KPUTUUYECKU OIIeHHMBAaTh UX [JOCTOBEPHOCTh, POrHO3MPOBATh W3MeHeHHe B HOBBIX
yCIOBUSIX;

[laBaTh OL[eHKY HOBBIM CUTYALWsIM, OL|eHUBaTh MPUOOPETEHHBIM OTBIT;

OCYLL[eCTBJISITh 1ie/ieHarpaB/IeHHbId TIOUCK TepeHoca CPefCTB M CrocoOoB
JecTBYs B POQeCCHOHANBHYIO CPeay;

yMeTb TIepeHOCUTh 3HAHUs B TIO3HaBaTe/NbHYH) M TPAKTUUYecKyr obsactu
KU3HeeATeTbHOCTH;

yMeTh UHTErpPHUpPOBaTh 3HAHUS U3 Pa3HbIX NIPeJAMEeTHBIX 00JiacTel;

BBI/[BUTATh HOBbLIe WJIeM, TIpeJjlaraTh OPUTHMHA/IbHBIE TIOAXObI U peIleHus,
CTaBUTh NIPOO/IEMBI U 3a/jauu, JOMyCKaroIIye aJlbTePHaTUBHbBIE PeIlleHusl.

3) pabora c uadopmanuei:

OPUEHTUPOBaThCS B PA3/IMUHbIX UCTOYHUKAaX MH(MOpMaIUK (TeKcTe yueObHOro
nocobusi, Hay4YHO-TIOMY/ISIPHOM  JUTepaType, OWOJIOTUUYECKUX CJIOBApsIX U
CMpaBOYHHWKAX, KOMIIbIOTePHBIX 0a3ax [aHHBIX, B VIHTepHeTe), aHa/lIM3UPOBaTh



rMH(MOpMaIMIO pa3/IMUHbIX BUJOB U (DOPM TIpe/iCTaB/ieHUs], KDUTUUECKH OlleHUBaTh
eé I0CTOBePHOCTb U HEeTIPOTUBOPEUUBOCTH;

dbopMyMpoBaTh 3ampoCkl U TIPUMEHSITh Pa3/IMUHble METO/Ibl TPU TIOUCKe U
otbope Ouosiornueckoii WHMOPMAaIK, HeOOXOAMMOM /ISl BBITIOTHEHUS yUeOHbIX
3ajay;

nproOpeTaTh OIBIT HCIOJb30BaHUsI WH(MOPMaI[MOHHO-KOMMYHHKATUBHBIX
TeXHOJIOTUM, COBEPIIIeHCTBOBATh KYJIbTYPYy aKTUBHOTO WCIIO/Ib30BaHUs Pa3/IdUHbIX
TIOUCKOBBIX CHCTEM;

CaMOCTOSITE/ILHO ~ BbIOMpaTh  OMNTHUMajbHy0  (OpMy  TpeZCTaB/ieHus
6uosiornueckoi nHMopMaIuu (cxeMbl, rpadyKy, AUarpaMMbl, TaOMUIbI, PUCYHKH
H Apyroe);

WCTIO/Tb30BaTh HAyuHBIA f3BIK B KauyecTBe CpeACTBa Mpu pabore c
buonornueckoit uWHbOpMalMel: TPUMEHSITh XUMUUecKue, (usmueckue WU
MaTeMaTUuUeCKWe 3HaKU U CUMBOJIbI, (hopmysbl, abOpeBUaTypy, HOMEHK/IATYpY,
WCTOMb30BaTh W TIpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHe  CPeJCTBa
HarJIsiTHOCTH;

B/aZieTh ~ HaBbIKAMM  pacro3HaBaHWs M 3alllUThl  WHbOpMaIuH,
rnHbOpMaIOHHOM 6e3011aCHOCTH JTMUHOCTH.

OBnajeHue yHUBePCa/IbHBIMA KOMMYHHKATUBHBIMH JeHCTBHUAMM:

1) obuenue:

OCYIIIeCTB/ISITh KOMMYHHUKAILIMU BO BCeX cepax >KU3HHU, aKTHBHO yUaCTBOBATh
B /Majiore WM JUCKYCCUU TIO CYIeCTBY oOCykgaemoil Tembl (yMeHMe 3aJaBaTh
BOTIPOCHI, BBICKA3bIBaTh CYKAEHUsS OTHOCHTETbHO BBLITIOJTHEHUS TMpejjiaraeMoi
3a/jaui, YUYUTHIBaTb UHTEPEChl U COTJIACOBAHHOCTH TO3WIUN JPYTHUX yUaCTHUKOB
[IMajiora Wiv JUCKYyCCUM);

pacrio3HaBaTh HeBepOa/ibHble Cpe/CTBa OOIeHUs, TOHUMAaTh 3HauyeHHue
COLIMANbHBIX 3HAKOB, TPEATIOCHUIOK BO3HWKHOBEHHSI KOH(MIMKTHBIX CHUTYal[UH,
yMeTh CMSIr4aTh KOH(MJIUKTHI U BECTH TIePeroBOPHI;

B/Ia/IeTh Pa3/MUYHBIMH CTII0COOaMU OOIIeHHsT U B3aUMO/IeHCTBUS, TTIOHUMAThb
HaMepeHHs IPYTUX JIt0/Iel, TTPOSIBIIATh YBaKUTETbHOE OTHOIIIEHHe K coOeceTHUKY
Y B KOPPEeKTHOU (popMe (hOpMy/IMpOBaTh CBOU BO3PaKeHHSsI;

Pa3BEPHYTO U JIOTUUHO H3/laraTb CBOK TOUKY 3pEHUsI C HCII0JIb30BaHUEM
A3BIKOBBIX CPe/ICTB.

2) coBMecTHas IeATeTbHOCTb:

MOHUMaTh M WCII0/Ib30BaTh TMPeMMYyIlleCTBa KOMaHAHONW ¥ WHAWBUAYaTbHOU
pabOoThI MpHU perieHrr OMoJI0THUeCKoi TTpo6/1eMbl, 000CHOBLIBATH HEOOXOUMOCTD
NIPUMeHeHHs TPYNIOBLIX (POPM B3aUMO/[eHCTBHS TIPY pellieHrH yueOHOM 3aiaui;

BbIOMpAaTh TEMAaTUKy W METO[bl COBMECTHBIX AEMCTBUM C YYETOM OOIIMX
MHTEpPeCcoB U BO3MOXKHOCTeH KaXk/I0Tro usieHa KOJIJIeKTUBa;



NpUHAMAaTh LleJIi  COBMECTHOM  [lesiTeIbHOCTH, OpraHy30BbIBaTb U
KOODJAWHUPOBAaThb [EWCTBUSI MO €€ MNOCTWKEHUIO: COCTaB/SITh IIaH [eWCTBUH,
pacripefie/iiTb pPOAM C Y4YETOM MHEHMM YYaCTHUKOB, OOCYXJaThb pe3y/bTaThl
COBMECTHOM paboThI;

OLIeHMBaThb KaueCTBO CBOETr0 BK/3Jla M KaKJOr0 yuyaCTHMKa KOMaH/bl B
001t pe3ysbTaT 110 pa3paboTaHHBIM KPUTEPUSIM;

rpejjiaraTh HOBbIe TIPDOEKThI, OlLleHUBaThb WJled C TIO3WULMA HOBU3HBI,
OpPUT'MHAbHOCTH, TPAKTUYECKOM 3HAYMMOCTH;

OCYLIECTB/ISITh T[O3UTUBHOE CTpaTeruyeckoe TIOBeJieHMe B Pa3/IMUYHbIX
CUTYaLUsIX, TIPOSIB/ISATH TBOPUYECTBO M BOOOpakeHue, ObITh WHUL[MATUBHBIM.

OBJiaieHUe YHHBEPCA/IbHBIMH Pery/JIsITUBHBIMHU /IeHCTBUSIMU:

1) camoopranu3zanms:

WCTIO/Ib30BaTh OWOJIOrMUeckre 3HAHUS [ijis BbIB/IEHUS TIPOOIeM UM MX
pellieHus B )KU3HEHHbIX U yUeOHbIX CUTYyaLUsIX;

BbIOMpaTh Ha OCHOBe OHOJIOTMUECKWX 3HAHUW 1iefieBble W CMbIC/IOBbIE
YCTaHOBKU B CBOUX JIeHICTBUSIX U TIOCTYIIKAX MO OTHOIIEHUIO K JKHWBOU MpHUPO/Ie,
CBOEMY 3/J0POBbBIO U 37I0POBbI0 OKPY>KAIOILIKX;

CaMOCTOSITEeJIbHO OCYILL[eCTBJISAITh MO3HABATeIbHYIO [1eITe/IbHOCTh, BbISIB/ISTh
1po0/IeMbl, CTaBUTh M (DOPMY/IHPOBaTh COOCTBEHHBIE 3a7lauv B 0Opa3oBaTe/bHOM
JesiTeTbHOCTU U YKU3HEHHbIX CUTYallUsX;

CAMOCTOSITEJILHO ~ COCTaB/ISTh TJIaH pelllieHuss Tpo0jieMbl C  YYETOM
MMEIOIUXCSl PeCYPCOB, COOCTBEHHBIX BO3MOKHOCTeN U MPeATIouTeHU;

JlaBaTh OLIEHKY HOBBIM CUTYaL[UsIM;

pacIvpsTh paMK{ yueOHOTo TipeiMeTa Ha OCHOBe JTMUHBIX TIPe/[ITOUTeHNH;

ZiesiaTh 0CO3HAHHBIM BBIOOP, apryMeHTHPOBaTh ero, 6paTh OTBETCTBEHHOCTh
3a pellieHue;

OLIeHHBAaTh TIPUOOPeTEHHBIN OTIbIT;

criocobcTBoBaTh (POPMHUPOBAHUIO U TIPOSIBJIEHUIO IITMPOKOW 3pPYAULIUMA B
pa3HbIX O00/IaCTSIX 3HAHWM, TMOCTOSTHHO IIOBBIIATH CBOM OOpa3oBaTe/bHBIA U
KY/IbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBbIM CHTyal[usiM, BHOCUTb KOPPEKTHBBI B JeSITeJbHOCTD,
OLIeHUBaTb COOTBETCTBUE Pe3yJIbTAaTOB LIe/ISIM;

BJaZIeTh ~ HaBbIKAMM  TI03HABaTe/JbHOM  peQieKCMA KakK  OCO3HaHUS
coBeplllaeMbIX JeNUCTBUM U MBIC/IUTENbHBIX TIPOLECCOB, WX pe3y/JbTaTOB W
OCHOBAHHWM, MCIMO/b30BaTh NpUéMbl pedyieKCUr [jis OLleHKM CUTyallud, BbiOopa
BEPHOT'O pellleHus];

yMeTb OL|eHWBaTb PUCKU W CBOEBPEMEHHO TPUHUMATh pelleHusi M0 HUX
CHW)KEHHUIO;



IIPUHUMAaTb MOTHBBI M AapryMeHTbl JpPYIMX IIpU aHaiv3e pe3y/bTaToB
JesiTeNTbHOCTY;

3) npuHsATHE Cebs U JPYrux:

MIPUHKUMATh Cebsi, TOHUMasi CBOM HeIOCTaTKU U JJOCTOMHCTBA;

MPUHUMaTb MOTHBBI M apryMeHThbl JAPYrMX TIpU aHajiv3e pe3y/bTaToB
JesiTeNTbHOCTH;

MpY3HaBaTh CBOE MPaBO Y MPaBO JPYTHX Ha OLIMOKY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUP C TIO3ULIMU JPYTOro YeyioBekKa.

IIPEJAMETHDBIE PE3YJ/IBTATDI

[TpeametHble pe3ynbraThl 0ocBoeHUs: mporpammbl COO 10 Guonoruu Ha
6a30BOM ypOBHe BKJIFOUAIOT Crieliuduueckue Ajsi yueOHOTO npeameTa «brosiorvs»
HayuyHble 3HaHWs, YMEHHUsI U CoCcoObI 1efiCTBUM 10 OCBOEHHIO, UHTepIIpeTaliy 1
npeoOpa30BaHUIO 3HAHWM, BU/IbI €ATEbHOCTH T10 TIOJYUYeHHUI0 HOBOTO 3HAHUS U
NIPUMEHEHHI0 3HAaHWM B Pa3/IMUHBIX yUeOHBIX CHUTYal[UsX, a TakKKe B peaslbHbIX
JKU3HEHHBIX CUTYyalUsiX, CBsS3aHHBIX C Owosorveil. B mporpaMme IMpeaMeTHbIe
pe3yJibTaThl TIPe/[CTaB/IeHbI 10 TOZaM 00yUYeHwUs.

[IpeameTHBIE pe3ynbTaThl OCBOEHMs yueOHOro rpeameTa «buosorus» e 10
Ks/lacce 10/DKHBI OTpaXkaTh:

cOpMHUPOBAHHOCTb 3HAHUM O MecTe U POk OHOJIOTHUHM B CUCTeMe HayuHOTo
3HaHUSI eCTeCTBEHHbIX HayK, B (OpPMUPOBAHHWM COBPEMEHHOU eCTeCTBEHHO-
HayYHOU KapTUHbI MHMpa U HayYyHOTO MHMPOBO33DEHUs, O BK/aJle POCCUHCKUX U
3apy0e)KHbIX YUEHBIX-OMOMIOTOB B pa3BUTHe OWOJOTHH, (PYHKI[MOHATBHOM
I'PaMOTHOCTHU YeJIOBeKa /ISl pellieHUs1 JKU3HEeHHbIX 3a7a4;

yMeHHe pacKpbIBaThb COZiep>KaHHe OMOOTMYecKMX TePMUHOB W TIOHSATHI:
)KU3Hb, KJ€TKa, OpraHu3M, Mertabosm3M (0OMeH Bell[eCTB W TIpeBpallieHue
3HEepruu), ToMeocTas (CaMOpery/silivsi), ypOBHeBasi OpraHM3alLusi XUBbIX CUCTEM,
CaMOBOCIPOM3Be/ieHre (PenpoAyKLys), HaC/IeCTBeHHOCTb, U3MEHUYUBOCTb, POCT U
pasBUTHE;

yMeHHe wu3iaratb OuWosoruueckre TeopuH (KIeTouHas, XPOMOCOMHas,
MyTallMOHHasi, IeHTpa/JbHas [OTMa MOJIeKY/IsIpHOM Ouonoruu), 3akoHbl (T
Mengpensi, T. Moprana, H. V. BaBuioBa) u yueHus (0 LieHTpax MHOToo0Opa3us u
TIPOMCXOXKeHUs KYyJbTYpHbIX pacTeHui H. V. BaBusoBa), onpezensiTb rpaHULIbl
VX TIPUMEHHUMOCTH K )KMBBIM CUCTEMaM;

yMeHHe BJlafieTb MeTOJaMU HayuHOTro T03HaHus B Ouosioruu: HabmoieHue 1
OMMCaHUe >KWBBIX CHUCTEM, IPOLIECCOB M SBJIEHWM, OpraHv3alus U IpOoBefieHue
OUOMOTMUeCKOTO  JKCIIePUMeHTa,  BBIJBW)KEHHWE  TUIIOTe3bl,  BbIsB/IEHHUE
3aBUCUMOCTH MeXY UCC/IeyeMbIMU Be/JWYMHAMU, OOBsICHEHUE T10/yUeHHBIX



pe3y/ibTaTOB, UCMOJIb30BaHHBIX HAYUYHBIX TOHSTUM, TeOpUW M 3aKOHOB, YMeHUe
JienaTh BbIBO/IbI HA OCHOBAHWU TI0/TyYeHHbIX pPe3y/IbTaToB;

yMeHUe BblJie/siTh CyllleCTBeHHble MPU3HAaKU BUPYCOB, KJI€TOK MPOKApUOT U
9YKApUOT, OJHOK/JIETOYHbIX U MHOTOKIETOYHbIX OpraHHW3MOB, OCOOEHHOCTH
npoljeccoB: oOMeHa BellleCTB W TIpeBpallleHUs] SHepruy B KieTKe, (hOTOCHHTe3a,
TUIACTUUECKOTO U SHepreThyeckoro oOMeHa, XeMOCHHTe3a, MHTO03a, Meio03a,
OTVIOZIOTBOPEHUS, PAa3MHOXXEHUs, WHAUBUYaJbHOTO pa3BUTUsI  OpraHu3Ma
(oHTOT€HE3);

yMeHUe TPUMeHSITh TI0/lyueHHble 3HaHWS /i1 00bsCHeHus1 6MOoornyecKux
TIPOLIeCCOB W SIBJIEHUM, /I TIPUHSITHS MPAaKTUUeCKUX pellleHWd B MOBCeAHEeBHOMU
JKU3HU C 1jesiblo  obecrieueHUst 0e30MacHOCTH CBOETO 3/I0POBbSi U 3/]0POBbS
OKPY’KaroIUX Jt0/iel, cob/t0ieHrss HOpM IPaMOTHOTO TOBeZIeHHsI B OKpY Katoiiei
TIPUPOJTHOM Cpejfie, TIOHMMaHWe HeoOXOJUMOCTH UCIIOIb30BaHUS [OCTV)KeHUHN
coBpeMeHHOW  Ouosiorud ¥ OMOTeXHONOTWMM [ palMOHAJIbHOTO
TIPUPO/IOTIOTh30BaHMSI;

yMeHue pelllaTb 3/IeMeHTapHble TeHeTHUYecKrWe 3aJjaud Ha MOHO- U
IUruOpuHOe CKpellvBaHue, CIeryieHHOe Hac/iefloBaHUe, COCTaBJISITh CXeMbI
MOHOTMOPHUIHOTO CKpeIlUBaHUs [Jisi TIpe/iCKa3aHus Hac/ie[JoBaHUsI MPHU3HAKOB Y
OpraHK3MOB;

yMeHHe BBITIONHATh 1abopaTopHble W TIPAaKTHUeCKWe paboThl, COOMoAaTh
TpaBwIa Tipy paboTe ¢ yueOHBIM U JlaOoOpaTOPHBIM 000pPYI0BaHHEM;

yMeHWe KPUTUUeCKHd OlleHWBaTh MW HWHTEpPIIPeTUpPOBaTh HWHGOPMALHIO
OUOMOTMUeCKOTO COZlep)KaHWs, BK/IOUAIOIyI0 TICeBJOHAy4Hble 3HAaHUS U3
Pa3MUHBIX UCTOYHUKOB (Cpe/icTBa MacCOBOW MHGOpPMALMH, HayYHO-TIOMY IsIpHbIE
MaTepuasbl), 3THUYECKHe acCIleKThl COBPEMEHHBIX WCC/el0oBaHUN B OHoIOrHy,
MeULHe, OMOTEeXHOIOTHH;

yMeHHe cCo03/jaBaTb COOCTBeHHble TMHUCbMEHHble W YCTHbIe COOOIIeHuUs,
0600111ast 610/TOrMUecKy0 MHGOPMAIIUI0 U3 HECKOIbKUX MCTOUHUKOB, TPAMOTHO
HCTI0JTb30BaTh TIOHATHUMHBIN arrapat OMOJIOrvH.

[TpemMeTHBIE pe3y/ibTaThl OCBOEHHUSI yuebHOro mpeamera «buosorus» 6 11
K/1acce 10OJDKHBI OTPaXkaTh:

cchopMHUPOBAHHOCTh 3HAaHUW O MeCTe W PO/ OMOJIOTUM B CUCTEMe HayuHOTO
3HaHHsI eCTeCTBeHHbIX HaykK, B (DODMUPDOBAHMM COBPEMEHHON eCTeCTBEHHO-
Hay4yHOW KapTWHbI MMpa U HAayuyHOTO MHMPOBO33pPEHUs], O BK/aJile POCCUMCKUX U
3apy0eXHBIX YyU€HBIX-OMOMOTOB B  pa3BUTHE OWOJOTUM, (YHKI[MOHATBHOM
IPaMOTHOCTHU UeJioBeKa Jijisi pellieHus )KU3HEeHHbIX 3a/iay;

yMeHHe pacKpbIBaTh COZlep>KaHWe OWONOTUUeCKUX TEePMUHOB U TIOHSITHIA:
B/, TIOMYJIsALIYSI, TeHO(MOH/, SBOJIIOLIUS, ABWXKYIHE CUJIbI (PaKTOpPbI) 3BOIIOLUH,
NpYCIoco0/IeHHOCTh OpPTraHM3MOB, BHI000pa3oBaHMe, JKOJIOrHUecKre (HhaKTOopEHl,



9KOCUCTEéMA, TIPOAYLIEHTbI, KOHCYMEHTBI, peAyIeHTbl, I[elld  IUTaHuS,
9K0JIOTHYeCKasi TMpaMu/ia, OroreoiieHos, buocdepa;

yMeHHe Wu37araTh OWOJOrHYecKre TeopuM (3BOMIOIMOHHAS Teopus Y.
[lapBuHa, CUHTeTHYeCKasi TeOpUsl SBOJIIOLMM), 3aKOHbI W 3aKOHOMEpPHOCTHU
(3apoppiiieBoro cxogctBa K. M. Bspa, uepenoBaHMsi TJIaBHbIX HarpaB/eHUM U
nyTteii 3Bomoru A. H. CeBepiioBa, yueHuss o 6uochepe B. U. BepHagckoro),
OTIpe/ie/iIiTh TPAHUI]bl X PUMEHUMOCTH K >KUBBIM CHCTEMaM;

yMeHUe B/a/leTb MeTO/laM/d HayYHOro M0o3HaHus B 61o/ioruu: HabsitoieHre 1
OTMCaHWe >KUBBIX CUCTeM, TIPOLIeCCOB U sIBJIEHWH, OpraHu3alysi U TIpoBejjeHue
OUOMOrMUeCKOr0  SKCIepUMeHTa,  BbIIB)KEHHWEe  TUIOTe3bl,  BbisIBIeHHE
3aBUCUMOCTH MY HCC/IeyeMbIMU Be/JMUMHAMU, OOBSICHEHHE I10/TyYeHHBIX
pe3y/IbTaTOB, MCIIOMb30BAaHHBIX HAyUHBIX TMOHSTHM, TEOPHM W 3aKOHOB, YMeHHeE
Jle/iaTh BBIBO/IbI HA OCHOBAHWH TIOTYUeHHbBIX pe3y/bTaToB,;

yMeHWe BbIfIeJISITh CYIIleCTBeHHble TIPU3HAKU CTPOeHUs] OHO0J/IOTHYecKuX
00BEKTOB: BW/OB, TOMYJIALANA, IIPOAYLIEHTOB, KOHCYMEHTOB, peJYlLIeHTOB,
OMOTeoI[eHO30B W JKOCHUCTEM, OCOOEHHOCTH IIPOLIECCOB: HAC/e[ICTBEHHOU
HM3MEHUMBOCTH, €CTeCTBEHHOTO OTOOpa, BHZ000pa30BaHUSs, MPHUCIOCOOJIeHHOCTH
OpPraHM3MOB, [IeHCTBUSI SKOJOTMUeCKUX (DAaKTOPOB Ha OpraHU3MbI, IepeHoca
BeIIeCTB M TIOTOKAa SHEPTUM B IKOCHCTeMaxX, aHTPOMOTeHHbIX H3MeHeHW! B
9KOCHCTeMax CBOel MeCTHOCTH, KPYrOBOpPOTa BeIeCTB U OMOreoXMMHUeCKUX
I[UKJIOB B G1ocdepe;

yMeHUe TIPUMEHSITh T0/yueHHble 3HaHWS /i 00bsCHeHUs 6MOoornyecKux
TPOLIECCOB U SIBJIEHWH, AJ/1s1 TIPUHATHS NMPAaKTUUYECKUX pellleHWd B MOBCEJIHEBHOU
KU3HU C 1enblo obecrieueHWss 06e30MacHOCTH CBOEro 3[0POBbS U 3/I0POBBS
OKPY>KaIOIIUX JTIofiel, COOJTI0ieHrsT HOpM I'PaMOTHOT'O TTOBeZIEHHSI B OKPY KaroITiei
TIPUPOTHOM Cpejie, TIOHUMaHWEe HeOoOXOJUMOCTU WCIIO/Ib30BaHUS TOCTV)KEHUH
CcoBpeMeHHOU OMOJIOTHH [I/1s1 paliOHA/IEHOTO TIPHUPOOTIO/Ib30BAHUS;

yMeHHe pelllaTh 37ieMeHTapHble OHO0JIOTHYecKre 3a/laud, COCTaBJISITh CXeMbI
TepeHoca BeIecTB U SHEPTUU B S9KOCHCTeMax (LIeTy TTMTaHMS);

yMeHHe BBITOHATh 1abopaTopHble M TIPAaKTHUeCKWe paboThl, COOMoAaTh
npaBw/Ia Tipu paboTe ¢ yueOHBIM 1 TabopaTOpHBIM 060pyZI0BaHIEM;

yMeHWe KPUTUUeCKHd Ol|eHWBaTh W HWHTEPIIPeTHUpPOBaTh HWHGMOPMALHIO
OUOMOTMUeCKOTO COZlep>KaHWs, BK/IIOUAIOIyH0 TICeBJOHAay4Hble 3HAaHUSI U3
Pa3/IMYHbIX UCTOYHUKOB (CpeCTBa MacCOBOW MH(OpPMaLMH, HAyUYHO-TIOMYJ/ISIPHbIE
MaTepuasbl),  pacCMaTpvBaTh  TIJioOa/bHBIE  JKOJOTHYECKHe  MpobJieMbl
COBpeMeHHOCTH, (POpMHUPOBATh 10 OTHOIIIEHUIO K HUM COOCTBEHHYIO TTO3UI[HIO;

yMeHHe co3/jaBaTb COOCTBeHHble TMHMCbMEHHbIE W YCTHBbIe COOOIIeHuUs,
00006111as1 610/IOTHYECKYI0 UHPOPMAIMIO U3 HEeCKOJbKUX MCTOUHHUKOB, TPAMOTHO
HCTI0JTb30BaTh TIOHATUMHBINA armapat OHOoJIOTHH.



TEMATNUYECKOE INTAHUPOBAHUE
10 KJIACC

Ne n/m

HaumeHoBaHue pa3/je/ioB U TeM
NporpaMMsbI

buonorus kak HayKd

JKuBbIe CCTEeMBI U UX OpraHur3salua

XUMUUECKUI COCTaB U CTPO€EHHUE KIIETKN

)KI/I?;HQAEHTEJIBHOCTB KJ/IETKH

Pa3MHOXXeHWe U UHAUBUYaTbHOE pa3BUTHE
OpraHu3MOB

HacnencTtBeHHOCTb Y MI3ME@HUUBOCTD
OpraHu3MOoB

Cesexuust opraHu3MoB. OCHOBBI
OUOTEeXHOIOTUN

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

KosnuecTBO yacoB

Bcero

34

KonTpo/ibHbIE
padoThI

IIpakTyecKkue
padoTsI

0.5

1.5

JJIeKTPOHHBIE

(uudposrbie)
o0Opa3oBaTe/bHbIE

pecypchbl

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

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

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

bubmioreka LJOK
https://m.edsoo.ru/7f41c292
bubmiorteka LJOK
https://m.edsoo.ru/7f41c292

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

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

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




11 KJIACC

HaumeHoBaHue pa3/je/oB U TeM
NporpamMmsl

Ne n/m

OBOJTIOLIMOHHAS OHOJIOTHs

Bo3HUKHOBEHME 1 pa3BUTHE )KU3HU Ha
3emiie

OpraHusMbl U OKpYy’Karoliasi cpefia
Coo011ecTBa ¥ 3KOJIOTMUECKHe CUCTEMBI

Pe3epBHOe BpeMst

OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME

KosnuecTBO uacoB

Bcero

34

KoHTpo/ibHBIE
padoThI

IIpakTHUyeckue
padoTsI

0.5

2.5

JJIeKTPOHHBIE
(uudposrbie)
o0Opa3oBaTe/bHbIE

pecypchi

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

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

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

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

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







ITIOYPOUYHOE IVTAHUPOBAHUE
10 K/TACC

Tema ypoka

buonorus B cucreme HaykK

MeTo/ibl TO3HAHUSI YKUBOH MPUPO/IBI.
[TpakTrueckast pabota Ne 1
«Vcnonb3oBaHye pa3IMuHbIX
METO/IOB TIPY U3YUEHUH
010/I0rMueCcKrX 00HLEKTOB»

buonorunueckue CHUCTEMBI, TTPOLEeCChI
" UX U3yueHue

XUMHUYeCKHI cocTaB KneTKU. Boxa u
MHHepasibHble COU

Benku. CocTaB u cTpoeHue 6esTkoB

depmeHThI — OHO/IOTHUECKHE
Karasin3aropsl. JlabopaTtopHast
pabota Ne 1 «/3yueHue
KaTaJIMTUUeCKOW aKTUBHOCTH
(hepMeHTOB (Ha mpUMepe aMuJia3bl
WIW KaTasiasbl)»

YrneBoapl. JIunuabl

KosmmuecTBo yacoB

Bcero

KonTpo/ibHbIE
padoThI

IIpakTyecKkue
padoTsI

0.5

0.5

Jara
HU3yueHus:

JJIeKTPOHHBIE

nu¢poBbIe
oOpa3oBaTe/bHbIE

pecypchbI

bubnmoreka [JOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

Bbubmoreka LIOK
https://m.edsoo.ru/863e6122

bubnuoreka IIOK
https://m.edsoo.ru/863e6564

bubnmoreka [JOK
https://m.edsoo.ru/863e674e

bubnmoreka [JOK
https://m.edsoo.ru/863e6b72

bubmoreka LIOK
https://m.edsoo.ru/863e6b72

bubmoreka [JOK
https://m.edsoo.ru/863e6870




10

11

12

13

14

15

16

17

18

HyxkernHoBble KUC10ThL. ATO

Vcropus u MeTo bl U3yUYeHUs
KJIeTKU. KiieTouHast Teopust

KrneTka kak e/JIOCTHasd >XKrBas
crucreMa

CTpoeHue 5yKapuOTUUYECKOMN KJIeTKHU.

JIabopaTopHast pabora Ne 2
«/3yueHune CTpOeHUs K/IeTOK
pacTeHuH, )KUBOTHBIX, TPHOOB 1
OakTepuii 110 MUKPOCKOIIOM Ha
TOTOBBIX MUKDOTIperaparax u ux
OTIHCaHKEe»

OOMeH BelIeCTB WM MeTabom3mM
dotocuHTe3. XeMOCHHTE3

OHepreTuyeckuii oOMeH

JKu3HeHHbIM LUK/ K1eTKU. [leneHue
KJIeTKHA. Muto3. JlabopaTopHast
pabota Ne 3 «HabsrogeHre MUTO3a B
K/IeTKaX KOHUMKa KOpelllKa JyKa Ha
TOTOBBIX MUKpOIIperiapaTax»

buocunTe3 6enka. Peakius
MaTpUYHOI0 CUHTEe3a

TpaHcsiius — 6uocuHTe3 Henka

HekneTouHble (OpMbI )KU3HU —

0.5

0.5

bubmoreka [JOK
https://m.edsoo.ru/863e6d5c

bubmoreka [JOK
https://m.edsoo.ru/863e6e88

bubmmoreka IIOK
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

bubnmroreka [JOK
https://m.edsoo.ru/863e766¢

bubnmoreka [JOK
https://m.edsoo.ru/863e7c98

bubnmoreka [JOK
https://m.edsoo.ru/863e7aae

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

bubmoreka LIOK
https://m.edsoo.ru/863e796e

bubmoreka LIOK
https://m.edsoo.ru/863e796e

bubmoreka LIOK




19

20

21

22

23

24

25

26

27

BHPYCBI

@DopMbI pa3MHOXXeHUs] OPraHU3MOB

Metio3

O6pa3oBaHue 1 pa3BUTHE TTOJIOBBIX
KJ1eToK. OTI0/J0TBOPEHue.
JlaboparopHast pabota Ne 4
«/I3yueHre CTPOEHUS MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHKpOIIperapaTax»

VuauBuayanbHOe pa3BUTHE
OpraHu3MOoB

I'eHeTHiKa — Hayka 0
HaC/1eICTBEHHOCTU U USMEHUMBOCTHU

3aKOHOMEPHOCTH Hac/ie[0BaHUsS
MpU3HAKOB. MoHOTHOpUIHOE
CKpell[UBaHHe

OurnbpuiHoe CKpelfBaHie. 3aKOH
He3aBHCHUMOI'0 Hac/ie[JOBaHUs
TPH3HAKOB

CueryieHHOe Hac/ie/loBaHUe
npu3HaKoB. JTabopaTopHast paboTa
Ne 5 «/3yueHue pe3y/bTaToB
MOHOTHOPHUHOTO U AUTHOPUTHOTO
CKpeIIVBaHus y APO30(H/IbI Ha
TOTOBBIX MHUKPOIIPerapartax»

I'eneTuka mnosia. HacnemoBaHue

0.5

0.5

https://m.edsoo.ru/863e7540

bubmmoreka LIOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmmoreka LIOK
https://m.edsoo.ru/863e7f4a

bubmmoreka IIOK
https://m.edsoo.ru/863e81b6

bubmmoreka IIOK
https://m.edsoo.ru/863e8436

bubnmoreka [JOK
https://m.edsoo.ru/863e86f2

bubnmoreka [JOK
https://m.edsoo.ru/863e8878

bubmoreka [JOK
https://m.edsoo.ru/863e89a4

bubmoreka [JOK
https://m.edsoo.ru/863e8c60

bubmoreka [JOK



28

29

30

31

32

33

34

MPH3HAKOB, CLEIJIEHHBIX C IMOJIOM

NsmenunBOoCTh. HeHacnecTBeHHast
HM3MeHUHBOCTb. JlabopaTopHast
pabota Ne 6. i3yueHue
MOAUGHUKALIMOHHON N3MeHUNBOCTH,
TIOCTPOEHKEe BapUALIMOHHOTO psifia U
BapHAaI[MOHHOMN KPUBOI»

HacnencrtBeHHast '3MeHYHUBOCTb.
JlaboparopHast pabota Ne 7.
«AHanu3 MyTauui y 1po3o¢ubl Ha
TOTOBBIX MUKDOIIperaparax»

I'eneTurKa yenoBeka

Pe3epBHbiii ypok. O6001IeHue 110
Teme «HacmecTBeHHOCTb U
HW3MEHUYMBOCTb OPraHU3MOB»

Cenek1jusi KaKk HayKa M mpoLiecc

MeTo/ibl U IOCTVKEHUS CeeKLIUN
pacTeHUl 1 >KUBOTHBIX
buoTexHoOTUsI Kak 0Tpac/ib
TIPOM3BO/ICTBA

OBIIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34

0.5

0.5

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

bubmmoreka LIOK
https://m.edsoo.ru/863e8efe

bubmmoreka IIOK
https://m.edsoo.ru/863e8efe

bubmmoreka IIOK
https://m.edsoo.ru/863e8d78

Bbubmoreka LIOK
https://m.edsoo.ru/863e9214

bubnuoreka IIOK
https://m.edsoo.ru/863e9214

bubmoreka LIOK
https://m.edsoo.ru/863e9336




11 KJIACC

Tema ypoka

OBOJTIOLIUS U METO/IbI €6 M3yUeHus

VicTopuist pa3BUTHS TIPeCTaBIeHUI
00 3BOTIOLIMK

MuUKpPO3BOTIOLUS

[MomynsALus Kak 3/1eMeHTapHast
e/IMHULIA BU/IA Y IBOJTFOLIHU.
JTaboparopHast pabota Ne 1
«CpaBHeHue BU/IOB MO
MOp(}OI0ruuecKoMy KpUTEPUIO»

[BwKyiye cumbl (371eMeHTapHbIe
(hakTOpBI) 3BOTFOLIUU

EcrecTBeHHbIM 0TOOp U ero ¢hopmbl

Pe3ynbTatel 3BOMIOLIMN:
TIPUCIIOCO0/IEHHOCTh OPraHU3MOB U
BUzlooOpa3oBanue. JTabopaTopHast
pabota Ne 2 «OrnucaHue

TIPUCIIOCOO/IEHHOCTH OpTraHU3Ma U eé

OTHOCHUTEJIbHOI'O XapdKTepa»

HarpaBnenus v myTH
MaKpO3BOJTFOLNN

KosmmuecTBo uacoB

Bcero

KoHTpo/IbHBIE
padoThI

IIpakTHUyeckue
padoTsI

0.5

0.5

Jara
U3yueHus

JJIeKTPOHHBIE
nu¢poBbIe
oOpa3oBaTe/bHbIE

pecypchbl

bubnmoreka [JOK
https://m.edsoo.ru/863ea20e

bubmmoreka IIOK
https://m.edsoo.ru/863e9570

bubmmoreka IIOK
https://m.edsoo.ru/863e9cle

bubnuoreka IIOK
https://m.edsoo.ru/863e99c6

bubnuoreka IIOK
https://m.edsoo.ru/863e9da4

bubnuoreka IIOK
https://m.edsoo.ru/863e9ed0

bubmoreka [JOK
https://m.edsoo.ru/863e9fde

bubmoreka [JOK
https://m.edsoo.ru/863e9cle




10

11

12

13

14

15

16

17

18

19

20
21

HeobpaTrMoCTh 3BOJTIOLIAN

Nctopus »xu3Hu Ha 3emiie U MeTO/bI
eé ulyyeHus

['unoTe3bl MPOMCXOXKAEHUS KU3HU
Ha 3emJie

Pa3Butue Xu3HU Ha 3eMJie TI0 3paM U
repruoiamMm

OcHOBHBIe 3Taribl 3BOIOLUN
PaCTUTELHOTO U )KUBOTHOT'O MHUDA.
ITpakTrueckast pabora Ne 1
«/3yueHue NCKOTIaeMbIX OCTaTKOB
pacTeHUH U )KUBOTHBIX B
KOJIJIEKLUSIX»

CoBpemMeHHast cucTeMa
OpraHMYecKoro Mupa

OBoJIIOLIMS UesioBeKa (aHTpOIIoreHes)

[BroKyiue cusel (hakTopsbl)
aHTpororeHesa

OCHOBHBIE CTa/IUU IBOJTFOLIUU
yesioBeKa

YesioBeuecKre pachl U IPUPOHbIe
ajlanTalyy yesoBeKa

Pe3epBHbIit ypok. O60011IeHME T10
TeMe «BO3HMKHOBEHHUE U Pa3BUTHE
>KM3HU Ha 3emyie»

OKOJI0TUS Kak HaykKda

Cpe/ibl 00UTaHUS U SKOTIOTHUYECKHEe

0.5

bubmoreka [JOK
https://m.edsoo.ru/863ea5a6

bubmoreka [JOK
https://m.edsoo.ru/863ea6be

bubmmoreka IIOK
https://m.edsoo.ru/863ea8bc

bubnuoreka IIOK
https://m.edsoo.ru/863ea48e

bubnuoreka IIOK
https://m.edsoo.ru/863eac2c

bubnuoreka IIOK
https://m.edsoo.ru/863ead44

bubmoreka [JOK
https://m.edsoo.ru/863eaea?

bubmoreka LIOK



22

23

24

25

26

27

28
29

30

31

(hakTOophI

AbuoTrueckue hakTophbI.
JlaboparopHas pabota Ne 3.
«Mopdonoruueckie 0Co06eHHOCTH
pacTeHUl U3 pa3HbIX MeCT
obuTanusi». JlabopaTtopHasi pabora
Ne 4. «BusiHKe cBeTa Ha poCT U
Pa3BUTHE UEPEHKOB KOJIEyCa»

buotuueckue hakTopsl

JKOJIOTUUeCKHUe XapaKTepUCTUKU
norysisiuu. [IpakTrueckast pabora
Ne 2 «IToacuét MIOTHOCTH
MOMYJISILIUKA pa3HbIX BUJOB
pacTeHU»

Coo0b1iecTBa OpraHu3MOB —
Ouo1eH03

OJKOJIOTUUECKHE CUCTEMBI
(2KOCHCTEMBI)

OcCHOBHBIe M0Ka3aTreyd 3KOCUCTEMBI.
OKonoruueckye nmipamuzibl.
CaorictBa skocucteM. CyKijeccus

[IpypoHBIe 3KOCHCTEeMBI
AHTpOIOreHHble 5KOCUCTEMBbI
Buocdepa — rinobanbHas
3KOCUCTeMa 3eM/u
3aKOHOMEpHOCTHU CylLLleCTBOBaHUSA
ouoctepsr

0.5

0.5

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

bubmoreka [JOK
https://m.edsoo.ru/863eb10e

bubnmoreka [JOK
https://m.edsoo.ru/863eb348

bubnmoreka [JOK
https://m.edsoo.ru/863eb46a

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

bubmoreka LIOK
https://m.edsoo.ru/863eb5fa

bubmoreka LIOK
https://m.edsoo.ru/863ebb5e

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




32 YenoBeuecTBO B 6rocdepe 3emn 1

33 Cocy1ecTBoBaHue IPUPOJbI U 1 bubmmoreka LIOK
yejioBeyeCTBa https://m.edsoo.ru/863ebale
Pe3epBHbIi ypok. O600IIIEHHE TeMBI

34 «Coo00111eCTBa 1 9KOJIOTHUECKHEe 1
CUCTEMBI»

OBLIEE KOJIMYECTBO YACOB I10
34 0 2.5

I[TPOI'PAMME






YYEBHO-METOJNYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLJECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIbI /I YYEHUKA

* buosiorus, 11 knacc/ ITonomapéra 1.H., Kopaunosa O.A., JlowwmnnnHa T.E. u
apyrue; o peaakieii [Tonomapépoii M.H., Ob11iecTBo ¢ orpaHuYeHHOM
OTBeTCTBeHHOCThIO M3narenbckuii 1leHTp « BEHTAHA-T'PA®»; AKijnoHepHoe
ob1jectBo «M3maTenbcTBo «IIpocBelieHye»

Bbuonorus, 10 knacc/ ITonomapépa U.H., Kopuusiosa O.A., Jlomunuxa T.E. u
npyrue; miof peaaknuei [Tonomapéroii M.H., O6111ecTBo ¢ orpaHAueHHOMN
OTBeTCTBeHHOCThIO0 M3narenbckuii leHTp « BEHTAHA-T'PA®»; AkijnoHepHoe

obiiectBo «M3parenscTBO «IIpocBeliieHre»

METO/JMUYECKHUE MATEPUAJIbI 151 YAUTEJIA

1. BOC. buonorus / ITog pexn. M. C. T'nnisgpoBa. — M. : HayuHoe u3zatenbCTBO
«bonvblas Poccuiickas sHIuKIoNeaus», 2001.

2. EcTecTBeHHO-Hay4Hasi rpaMOTHOCTh. COOPHMK 3Ta/IOHHBIX 3a/laHui. Beimyck
1:

yueb. rmocobue /7151 061ie00pa3oBaTebHBIX opranu3aiuii / mog pex. I'. C.
KoBasnesow,

A. 0. Ileatuna. — M. ; CII0. : ITpocBerrienue, 2020.

3. Metozauka oOyuenusi 6otaHuke: mocobue s yuureneii / H. B. Tlaganko,

B. H. ®enopora, H. W. Illanommukos u Ap. / [Tox obmr. pea. H. B. ITaganko,

B. H. ®egopoBoui. — M. : [Ipocseliienue, 1982.



4. MeTtoauka 00yueHHs1 300/I0TMM: Tocobue st yuutesieii / B. @. I1lanaes,

B. b. boropag, A. Y. Hukuuios u fp. — M. : [Ipocselenue, 1979.

IN®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETU
NHTEPHET

https://myschool.edu.ru/
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