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ITIOACHUTEJIbBHASA 3AIINMCKA

[Tpu pa3paboTke TMporpaMMbl M0 OHOJIOTUM TEOPeTUUECKYH0 OCHOBY IS
oripefie/ieHUs] TIOAXOJ0B K (POPMHpOBaHUIO COZiep)KaHUs ydeOHOro TipegMeTa
«buosorusi»  coctaBWIM: KOHUenTyajJbHble mnosiokeHuss PI'oC COO o
B3aMIMOOOYC/IOBJIEHHOCTH  1ieJield, CO/Iep>KaHUs, pe3y/lbTaToB oOyueHUs U
TpeOOBaHWM K YPOBHIO IMOATOTOBKH BBIMTYCKHUKOB, TTOJIOXKEeHUsT 00 0OIIMX 1e/sX U
TIPUHLIAIIAX, XapaKTepU3YIOIUX COBPEMEHHOe COCTOSIHWe CHCTeMbI CpeIHero
obmiero obpa3oBanmss B Poccuiickoii defepariuy, a TakkKe TIOJIOKEHHUS O
cienudrike OHOJ/IOTHY, €€ 3HAaUeHUH B TTO3HAHWH JKUBOM TTPUPO/ILI U 00ecrieueHur
CYII[eCTBOBAaHUS uejioBeuecKoro obirectBa. CorsacHO Ha3BaHHBLIM II0JIOXKEHUSIM,
orpe/ie/ieHbl OCHOBHBIE (DYHKIIMM TIPOrPaMMBI 110 610/IOTUM U €€ CTPYKTYpa.

[Tporpamma 10 Owonoruy AaéT TIpeAcCTaB/ieHWe O IefsaxX, 00 oOiei
cTpaTerud o0OyueHMs, BOCIUTaHHS U Ppa3BUTUS OOyuarol[UXCs CpeJCTBaMU
yueOHOro TmipeaMera «buosorus», oripeenseT o0si3aTeNbHOE ITPeIMEeTHOe
cofiep>kaHue, ero CTPYKTYpY, pacripefiejieHue [0 pa3jenaM W TeMam,
PEeKOMeH[yeMyI0 TI0C/Ie/IoBaTeIbHOCTh M3yUeHUs] yueOHOro MaTepuaia C YUYETOM
MEXIpeZAMEeTHbBIX UM BHYTPHUIIPEIMETHBIX CBsi3el, JIOTMKKM 00pa30oBaTe/bHOTO
Tipoiiecca, Bo3pacTHbIX 0cobeHHOCTel 00yJaronmxcs.

B rmporpamMe 10 OHO/JIOTMM TakKKe YUYHTBIBAIOTCS TpeOOBaHUS K
TIJITAHUPYEMbIM JTMYHOCTHBIM, MeTarpeIMeTHBIM U TIPeIMETHBIM pe3ysbTaTaM
oOyueHusi B (OPMHUDOBAHWM OCHOBHBIX BHOB yueOHO-TIO3HaBaTeIbHOMN
JesiTeIbHOCTH/yueOHbIX /1eHiCTBUN 00yYaroImuxcsi 10 OCBOEHHUIO COfep KaHUs
buonoruueckoro oo6pa3oBaHuUs.

B mporpamme 1o 6uonoruu (11-12 Knaccel, 6a30BbIii YPOBeHb) pean30BaH
TIPUHLIAIT TIPeeMCTBEHHOCTA B HW3ydeHuu Ouonoruu, Onaromapsi uemy B Held
MIPOCMAaTpUBAeTCs  HalpaB/AeHHOCTh Ha pa3BUTHE 3HAHWMW, CBSI3aHHBIX C
dbopMHpoBaHWEM  eCTeCTBEHHO-HAyyHOT0  MHUPOBO33DeHUs],  L[€HHOCTHBIX
OpHeHTALUH JIMYHOCTH, SKOJIOTMUeCKOT0 MBIIIUIeHHS, TTPe/ICTaB/IeHHI O 3J0POBOM
obpa3e >KU3HU U Oepe)KHbIM OTHOIIEHHEM K OKDPY’Karollled MpUpPOAHON cpefe.
[ToaTomMy Hapsiy C u3ydyeHHeM 00I1e0HO0/IOTHUeCKHUX TeOPH, a TakKe 3HaHUW O
CTPOEHUHU >KUBBIX CHCTEM Pa3HOTO paHra W CyI[HOCTU OCHOBHBIX MPOTEKAIIINX B
HUX TIPOL[ECCOB B Mporpamme To OMOOTHM y/e/leHO BHUMaHUe HCI0/Ib30BaHHUIO
TI0J/TyYeHHBIX 3HAHWM B TIOBCEHEBHOM >KW3HU JI/IsI PellleHus TTPUK/IaIHbIX 3a/iau, B
TOM uHc/e: TPOGUIAKTUKY Hac/Ie/[CTBEHHBIX 3a00/ieBaHUl ueioBeKa, MeJUKO-
reHeTUYeCKOTO KOHCY/TbTUPOBaHWUS, 000CHOBaHUs 9K0JIOTUYECKH
1jesiecooOpa3HOro TIOBefieHWss B OKpYy)Karollleidd TIPUPOJHOM cpefie, aHaIu3a
BJIUSTHUSL XO3SIICTBEHHOM JIeSITe/IbHOCTU Ue/IOBeKa Ha COCTOSIHHE TMPUPOAHBIX U
HCKYCCTBEHHBIX 9KOCUCTEM. Y CH/IeHHe BHUMaHUs K MPUK/IaJHON HaIlpaB/IeHHOCTH
yueOHOro TipegMeTa «BHOJIOTHS» TIPOJUKTOBAHO HEOOXOAMMOCThLIO 00ecTieueHust



YCJIOBUH [I7Isl pellieHHsl OJJHOM W3 aKTyaJ/IbHbIX 3ajjau IIKOJbHOT0 6MO00rHYecKoro
obOpa3oBaHusl, KOTopasi mpeArnosaraer ¢opMHpoBaHHe Yy  00ydYaroImuxcs
CIMIOCOOHOCTH  afanTUPOBaThCsl K W3MEHEHHUsIM [IMHAMUUYHO pa3BUBAOIIErocs
COBPEMEHHOI'0 MHpa.

Buonorust Ha ypoBHe cpefgHero o0iiero obpa3oBaHUSI 3aHMMaeT Ba)KHOe
mecto. OHa obecrieuriBaeT (oOpMHpOBaHME Yy OOyYaroIUXCsl TIpe/iCTaBIeHUN O
Hay4yHOU KapTHHe MHpa, pacliupsieT U 0000IIaeT 3HaHUSI O >KUBOW TIpUpOZe, eé
OT/IMUMTENbHBIX TPHU3HAKaX — YPOBHEBOM OpraHW3al[id W 3BOIOLUM, CO3[aéT
yCJIOBUSL  [IJIsi:  TIO3HAHWS ~ 3aKOHOB  JKUBOM  TPHUPOABI, (OPMHUPOBaHUS
(GyHKI[MOHALHOM TPaMOTHOCTH, HAaBLIKOB 37l0poBoro M 0Oe3omacHoro obpasa
YKWU3HH, 9KOJIOTUUECKOT0 MbIIIUIeHHs], LIeHHOCTHOT'O OTHOILIeHUS K »KUBOU TPUpOJe
Y UeJIOBEKY.

Bosbimioe 3HaueHre 6HOJIOTHST UMeeT TakxKe [jisl pellieHUs] BOCITUTAaTeTbHbIX U
pa3BUBAOIIMX  337ad  CcpegHero  oOijero  obOpa3oBaHus,  COIMA/IK3ALUN
oOyuaroruxcs. M3yueHne O6uosioruu obecrieuMBaeT yCIOBHUS Jjsi (POPMHUPOBaHUS
VHTE/IJIEKTYya/IbHbIX, KOMMYHUKAIIMOHHBIX W  WHGOPMALMOHHBIX  HABBIKOB,
3CTeTUUECKOM KY/bTyphl, CIIOCOOCTBYeT WUHTerpaluyd OWO/IOTMYeCcKUX 3HAHUU C
TIpe/ICTaB/IeHUSIMUA U3 IPYTUX yUeOHbIX TIPeMeTOB, B YaCTHOCTH, (HU3UKU, XUMUU
u reorpaduu. Ha3BaHHBIe TIO/IO’K€HUSI O TIpefHAa3HaueHWM y4eOHOrO TpeaMeTa
«buonorusi» cocrtaBUIM OCHOBY JJisi Ofpefe/ieHus TOAXOA0B K OTOopy
CTPYKTYPUDOBaHHIO €ro CO/lep>KaHus, TIpe/iCTaBleHHOr0 B TIporpaMMe II0
buosiorum.

Otbop copepkanusi yuebHOro mpeamera «buonorusi» Ha 6a30BOM ypoBHe
OCYILIeCTBAEH C TO3ULIMKA KYJbTYpOCOOOpa3sHOTO TIOAXOJa, B COOTBETCTBUM C
KOTOPbIM OOyuaroiyecss J0/DKHbI OCBOWThH 3HAaHUSI U YMEHHWs], 3HauulMbIe [I7Is]
dbopmupoBaHUs 00Iel KyJbTYpbI, OIpeJesistole aJleKBaTHOe TIOBe/jeHHe
yesioBeKa B OKPY»Karollled MpUpPOJHOM cpefie, BOCTpeOOBaHHbIE B TIOBCEAHEBHOM
JKU3HU U TIpAaKTHUeCcKou JesitelbHOCTH. Ocoboe MeCcTo B 3TOM CUCTeMe 3HAHWM
3aHMMAIOT 3/IeMeHTbI COZlep>KaHUsl, KOTOPbIe CyKaT OCHOBO# /ijiss (POpMHUPOBaHKs
MpeiCTaBJIeHUd O COBPEMEHHOW eCTeCTBEHHO-HayYyHOW KapTMHe Mupa U
L[EHHOCTHbIX ~ OpDUEHTalUsIX  JIMYHOCTH,  CIOCOOCTBYHOIIMX  I'yMaHHU3al[uu
buonornueckoro o6pa3oBaHuUsl.

CTpyKTypUpOBaHHWe coOfiep)KaHusi yueOHOro Marepvajia B IpOrpaMMe IO
Ouosoruk  OCyIL[eCTB/IEHO C YUY6TOM TPHOPUTETHOrO 3HaueHWs 3HaHUU 00
OT/IMYUTETHHBIX 0COOEHHOCTSIX XKUBOH TPUPO/IbI, O € YPOBHEBOM OpraHM3alliu U
9BOJIIOLIMH. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHOro rpeaMeTra «brosmorvs»
BbIZIeJIeHbI C/IeIyIOIIMe Cojlep)KaTebHble TUHUH: «bronorus kak Hayka. MeTofpl
HayuyHOTO TO3HaHUs», «KijeTka kak Ouonoruueckasi cuctema», «OpraHusM Kak



buonornueckass cucremMa», «CrcreMa M MHOroobOpa3we OpraHhYecKoro MHpa»,
«DBOJTIOLIVS )KUBOM MPUPO/IBI», « IKOCUCTEMBI U TIPUCYIIFE UM 3aKOHOMEPHOCTH».

Ilenb wm3yueHusi yuebHoro mpemmerta «buosiorusi» Ha 0a30BOM YpOBHe —
oB/laZieHWe  OOyvaroIMMHCS  3HAHUSIMH O  CTPYKTYpHO-(PYHKIIMOHATbHOMN
OpraHM3allid JKUBbIX CHCTeM pa3HOr0 paHra W mnpuobpeTeHWe yMeHUH
WCII0/Ib30BaTh 3TW 3HAHUS AJi1 TPaMOTHBIX [eWCTBHUN B OTHOIIEHUU OOBEKTOB
JKUBOU TPHPOJIBI M PeIieHHs] pa3/TMUHbIX JKU3HEHHBIX TIP00/IeM.

HocTwkeHue e/l W3ydeHusi yuebHoro ripegmeta «buonorus» Ha 6a3oBom
ypOBHe o0ecrieurBaeTCs pellieH|ueM CJIeAyIoLUX 3a1ayu:

OCBOeHHe O0yuarolMMHCS CUCTeMbl 3HAaHUM O OUONOTMUeCKUX TeopusX,
yUeHUsIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUToTe3aX, MpaBuax, CIy»KallliX OCHOBOM
st (opMHpOBaHUS TPEZCTaB/IEHHH O ecTeCTBEHHO-HayYHOW KapTWHe MHpa, O
MeTO/]laX Hay4YHOTO TI03HAHUS], CTPOEHHH, MHOT000pa3ry U 0COOEHHOCTSIX JKUBBIX
CHCTeM PA3HOT0 YPOBHSI OPTaHU3ALNU, BBIJAOLIUXCS OTKPBITUSIX U COBPEMEHHBIX
HCCieJOBaHUSIX B O1O/IOTHHY;

dbopMrpoBaHWe y OOYYarOIIMXCS TI03HABATE/bHBIX, WHTE/UIEKTYalbHBIX WU
TBOPUECKHX CIIOCOOHOCTel B TIpollecce aHaiW3a [JaHHBIX O IyTSX pa3BUTHSA B
OUOMOTUM HAyUHBIX B3T/IS/IOB, Wleld W TIOAXOAOB K W3YUEHWIO >KUBBIX CHCTEM
Pa3HOTr0 YPOBHSI OpraHU3al[uHy;

CTaHOBJeHWe y oOyuarommxcs oOmiell KyabTypbl, (YHKI[MOHAILHON
I'PaMOTHOCTH, Pa3BUTHE YMEHHUH OOBSCHSATb W OI[€HUBATh SIBJIEHUST OKPY>KAIOIIIero
MHpa J>XMBOW TIPUPOJIbI Ha OCHOBAaHWW 3HAHWM U OIbITa, IIOJIyYeHHBIX TIpU
M3yueHUr OMOJIOTHY;

dbopMrpoBaHre y O0OyYarOIIUXCS yMEeHWM WIIOCTPUPOBAaTh 3HaueHUe
OMOMOTMUeCKUX 3HAHWUM B ITIPAKTHUUECKOW JleATeTbHOCTH uejioBeKa, Pa3BUTHH
COBPEMEHHBIX MeUI[UHCKHUX TEXHOJIOTHI M arpoOMOTeXHOIOTH;

BOCTIMTaHUe yOeXIEHHOCTH B BO3MOXKHOCTH TT03HAHUSI Ye/IOBEKOM JKHUBOU
TIPUPO/bI, HEOOXOAMMOCTH OepeXXHOT0 OTHOIIEHHS K Hel, COO/TI0IeHUsT STUUeCKUX
HOPM TIpU TIPOBe/leHNH OH1oIorUuecKUx UCC/ie0BaHUM;

OCO3HaHHE IIeHHOCTH OWOJIOTMUeCKUX 3HAHWKM [/ TIOBBIIIEHUS YPOBHS
9KO0JIOTUYECKOU KY/IbTYPBI, /i1 (HOPMUPOBAHUS HAyYHOTO MHUPOBO33pPEHMS;

NpyMeHeHYe TIPUOOPeTEHHBIX 3HAHUM U YMEHUH B TTOBCeHEBHOM JKU3HU [JIsI
OLIeHKU MOCJIeICTBUM CBOEM [leaTeTbHOCTU T10 OTHOILLIEHUIO K OKpY»Karollien cpejie,
coOCTBEHHOMY 3/10pOBbIO, 00OOCHOBaHWEe U COOMOAeHHe Mep MNpOodUIaKTUKH
3a00s1eBaHUA.

B cucreme cpeaHero obiero obpasoBaHusi «buosnorusi», u3ydaemasi Ha
6a30BOM ypOBHe, SIB/sieTCS 00si3aTe/IbHBIM yueOHBIM TIpeMeTOM, BXOZSAIIUM B
cocTaB TipeiMeTHOU 06/1acTh «EcTecTBeHHO-HayUHbIe TIPeMeThI».



TIpUHOMIIBI ¥ TOAX0/IbI K PeaTu3ariuu padoueit
NporpamMmablI

[TpakTUueCcKu BeChb TeOpeTHUeCKHM yueOHBIM MaTepuas MPOrpaMMbI 10
npeaMety «buosorus» goctyrieH ass BocripusaTys obydarormumrucs ¢ HOIA, u
OCHOBHbI€ TOHATUS JAHHOTO KypCca UMM YCIeIIHO YCBauBarOTCS, MOCKOJIbKY
M3ydyeHre OWONOTMM OCHOBAaHO HAa KOHKDETHBIX OMOJOrMUecKUX OO0BeKTax
OKDY)Kalolllero MHpa — JKMBBIX OpraHu3Max CBOeld MeCTHOCTU, 3HAKOMbIX
obyuatoriumcsi ¢ HOIA 13 HaKOIUIEHHOTO >KU3HEHHOTro ormbiTa. OJHAKO B
CBSI3U C OCOOEHHOCTSIMU pPa3BUTHSI ABUTATENbHOW cdepbl 00yUaroIuxcs C
HOJIA BbInonHeHWe Oosblileli yacTW 1abOpaTOPHBIX W IMPAKTHUECKHUX padoT
TIporpaMMbl Kypca UMH 3aTpyiHeHO. I103ToOMy BBINTOHEeHMe /1ab0paTOPHBIX U
MpaKTUUeCKUX paboT MOKeT OCYLIeCTBISTbCS C MCIO/b30BaHUe LK(POBOM
oOpa3oBaTebHOM CpeJbl: BUPTyalbHBIX JabopaTtopuii, 00pa3oBaTeIbHBIX
MaTepuanoB MOII, POIIIu cetu HTepHeT.

[lenecoobpa3Ho TIpoBe/ieHHWEe SKCKYPCHI B MPUPOAY, U JKUBOW YTOJIOK,
TaK KakK OO/BIIMHCTBO M3ydaeMbIX OOBEKTOB U SIBJIEHUH, TPeyCMOTPEHHBIX
TIPOTPaMMOM, IOCTYITHBI HeTOCpeCTBEHHOMY HabJ/IF0ieHUI0 00yJaroIMMUCH.
AKTyanbHO UCTIO/Tb30BaHHe 00pa30BaTe/IbHOM Cpe/ibl POAHOTO Topo/ia WX Kpast
B KaueCTBe TIoCeljeHns] O1oIoTuuecKUx My3eeB, WK TIPOBe/ieHre BUPTYa/TbHBIX
9KCKYPCHH C MOC/Ie/IyIOlMM pellleHheM MPaKTUKO-OPUeHTUPOBAaHHBIX 3a/iau.

[Tpu peanu3aiiuu npuHLUNa Au@depeHIMPOBaHHOTO (MHIUBU/IyaIbHOTO)
nogxoga B o0yueHwM Owonorum obOyuaroiuxcs ¢ HOIA Heob6XoauMo
YUWTBHIBaTh YPOBEHb PA3BUTHSI MaHYa/bHBIX HABBIKOB OOYUAIOIIUXCS. YUUTE/b
B TIporjecce OoOyueHMs ompejesisieT BO3MOXKHOCTH OOYYArOIIMXCS BBITTOTHATD
MMCbMeHHble PaboThl, T0B30BaThCsS J/1abOpaTOpHBIM 000py/JOBaHUEM B
Tpoljecce BBITIOJIHEHUsI TIpakKTUUecKuX W jaboparopHbix paboT. Tak ke B
npoiiecce obyueHUs OMOIOTHH, YUNUTEMI0 HEOOXOJWMO YUWUTHIBATh YPOBEHb U
KaueCTBO pa3BUTHS YCTHOM 3KCIIpecCHBHOMN peun obyuaroruxcs ¢ HOIA. Tlpu
HeIOCTaTOYHOM yPOBHE ee pa3BUTUsS He0OXOAUMO MCTIOIb30BaTh TaKHe MEeTO/bl
TEKyIIero W TPOMEXKYTOUHOTO KOHTPOJSI 3HAaHWM Y4Yall[UXCs, KOTOpble ObI
00BEKTHUBHO TIOKa3bIBa/k Pe3y/JIbTaTUBHOCTh MX 00yueHusi. Harpumep, omHOM
13 ¢GopM KOHTpOJIS pe3y/bTaTOB YyueOHOU [esATeMbHOCTH OOYyYaromuxcsi C
HO/JA siBasieTCs UCTOJ/Ib30BaHUE 3/1eME@HTOB MPOrPaMMUPOBAHHOTO KOHTPOJIS
(mepdokapt), rae B TabauIly 3aHeceHbI BOTPOCHI M OTBeThL. OOyuaromumcs
OCTaeTCsl TOCTaBUTh TONMbKO 3HAK COOTBETCTBUSI «+» Ha IlepeceueHUN
KOHKDeTHbIX CTPOK. Takasgi ¢opMa TIpOBepKM 3aHMMaeT MHHHUMa/IbHOe
KomuecTBO BpemeHHW. OO6pasijbl KapT MOXKeT pa3paboTaTh W CO37aTh B
WHTEPAaKTUBHOM (opMaTe yuuTe/lb B COOTBETCTBUM C WHAWBUAYaTbHBIMHU
BO3MO>KHOCTSIMM  OOYyUarol[UXCsl, XapaKTepoM TMpPOMJeHHOr0 MaTepuana u
’Ke/laeMbIMM pe3y/ibTaTaMU ero yCBOEeHMUS.

KpaeBefueckuii MpuHIUI B 00yueHHWH OHOJIOTUM TIO3BOJISIET CTPOWTH
oOyueHre OHOJIOTUU COTJIACHO AWJAKTUYECKOMY TPaBUIY «OT W3BECTHOTO K



HEU3BECTHOMY», «OT OJIM3KOro K JanekoMmy», HabmogaTb B 3HAKOMOM
MEeCTHOCTH, B TIOBCeIHEBHON 00CTaHOBKe OMOOTMUeCKYIO [eHCTBUTE/bHOCTD,
pe3ysibTaThl HabJIFOJeHUM HCI0/Ib30BaTh Ay (OPMUPOBAHUS TIOHSITHM, T.e.
yCTpaHSATh aOCTPAaKTHOCTh OHOJIOTHYECKUX TIOHATHNW U WX MeXaHWdecKoe
yCBOeHHe TMpHAaTh BceMy OOy4eHHIO, a He TO/JbKO YCBOEHWIO OWOJIOoTHvH,
MpakTUUecKoe 3HauyeHWe, peasM30BbIBaThb MEXIIpeJMeTHble CBsI3H, CBS3aTb
yueOHyr0O UM BHEKJACCHYH0O  pabOTy  OpraHM30BbIBaTH  peayibHYHO
MPUPOZ00XPAHUTE/ILHYI0 Pab0Ty OCYILeCTB/IATh MPO(OPHUEHTALIMI0 C YUYeTOM
MECTHBIX YC/JOBUH peliath MpobsieMy parjioHa/JbHOTO MPUPO/IOTIOIb30BaHus,
OCYIL[eCTB/IEHUS] CTPAaTeTMM YCTOMUMBOTO pa3BuUTHsi B Maciutabax Poccum u
Mupa.

OCHOBHBIM JUAAKTUUYECKUM CPe/ICTBOM 00ydeHUst OUOIOrMU B OCHOBHOM
IIKOJIe sIBJ/IIeTCsl y4yeOHO-TpaKTHUecKasi [|esiTelbHOCTh B paMKaX CHCTEMHO-
nesTe/IbHOCTHOTO — 1oAxoza. (Ocoboe 3HaueHHWe UWMEIOT  TPOAYKTHUBHBIE
TeXHOJIOTWH TIperiofilaBaHust: pobaemHo-TipoekTHbIe, MKT. A Takke NMPUHIUII
muddepeHLIMPOBAaHHOIO TMoAx0a. B mporiecce n3yyeHus Kypca UCIONb3YHOTCS
KakoO1jeyueOHbIe, TaK U CrieliabHble MeTO/IbI AesTeTbHOCTH.

OcHOBHbIE MeTO/Ibl, PUMeHsieMble TpU 00yueHrUr OMO0JIOTHY, HaTJIsiHbIe
M TIpaKTHUeCcKWe, KOTOpble WCIO/b3YIOTCS B COUETAHUM CO CJIOBECHBIMU
MeTosiaMH oOyueHus. V3 TIpakTUUYeCKUX MeTONOB 00yueHus ciefiyeT 0cobo
BbIZIeIUTh HabsofeHre. B mporjecce HabmrofeHuit oOywaroluecss ydaTcs
BBISIB/ISITH CyIlleCTBEHHbIe TIPU3HAKW U CBOMCTBA OOBEKTOB U SIBJIEHWU >KUBOU
npupogbl.  OpraHu3auus — HaO/mofeHuWd  HeoOXoAauMa  Ajis  pa3BUTHSA
HaO/MOjaTe/IbLHOCTM W aKTMBHW3al[MM  [103HaBaTelbHOW  /leATeTbHOCTH
oOyuaroluxcs, (opMHUpPOBaHUS CUCTEMBI 3HAHUM 0 MHOTOOOpa3uu pacTeHui U
JKUBOTHBIX, 0COOEHHOCTSIX UX CTPOEHUS U Cpe/ibl 0OMTaHUSI.

[Tpouecc obyuyeHusi OMOJIOTHM CTPOUTCS Ha IIMPOKOM HCIOJIb30BaHUU
HarJsiAHOCTU B COOTBETCTBUM C 0OL[MMU TipaBWwiaMy. OZHAKO B YaCTHOCTSIX
npu obyueHun yuammxcsi ¢ HOJHOA ux mnpuMeHeHUe  OTIMYAeTCs
oripe/ieJieHHbIM CBOeoOpa3ueMm, UTo T03BOJIsSIeT YUUThIBATh

. 3aMe/lJIeHHbIN TeMIT ()OPMUPOBAaHUS 3HAHW;
. YTOMJISIEMOCTb;
. NI03HAaBaTe/IbHYI0 [IaCCUBHOCTD.

B B3 C BBICOKOM CTeMEHbK) HCTOL]AeMOCTA BHUMAaHUS U
npeobnasjaHieM y MHorux obOyuvarouuxcs ¢ HOJIA Hernpou3BOJbHOCTBIO
BHUMaHHUSI HaJl TTPOM3BOJIbHBIM HeoOXOoJuMa CMeHa BHJOB [IesiTeTbHOCTH Ha
ypoKe (uepe/joBaHWe yCTHOH W TTHUChbMEHHOW paboThbl, pabOThl C HaTJIAHBIM
MaTepuasioM, paboThl Ha KOMITbIOTEpe U T. [.). YuuTbiBasg OCOOEHHOCTH
pa3Butus MamsaTu y obyuaromuxcsi ¢ HOJIA, 1ieslecoo6pa3Ho mpUMeHeHHe Ha
pas/IMUHBbIX 3Tarax ypoKa IpuéMa MHOTOKPAaTHOI'O ITOBTOPEHUS M3y4yaeMbIX
noHsaTuid. Tak Kak [BuUraTe/ibHasi TaMsATb y OOyuYarolIUMXCs pa3BUBAeTCs C
OT037jaHreM U CBoeobpa3HO, a MexaHMWUeCKasimaMsTh Tipeob/iaziaeT, UM TPYAHO
3allOMHUTB T10C/e[J0BaTe/IbHOCTb [JeWCTBUM TIPU  BBITIOJTHEHWW  Pa3/IMUHbIX



yIpa)KHeHUM W 3aflaHUM Ha TIOHMMaHWe OHOJIoTUUeCKHX sBjaeHui. [1oaTomy
MpU  BBITIOJIHEHWM  3aflaHUM,  CBA3aHHBIX  C  HaO/MIOfeHUsIMH  3a
buonornueckuMyu OOBEKTaMHU, 3a/laHHKl Ha TIOHWMaHWe CYI[HOCTH SIBJIEHUS
)KenaTellbHO — HWCIO/b30BaTh  aATOPUTMbI  BBIMOTHEHUS] 3a/laHUl, UETKUe
Noc/ieJoBaTeIbHbIe UHCTPYKLIAU.

XapaKTepHuCTHKA 0C00bIX 00pa3oBaTe/IbHBIX MMOTPEOHOCTEeH

- HeoOXO/MMO WCTIONb30BaHKE CITeI[UA/IbHBIX METO/[OB, TIPUEMOB U
cpeAcTB oOyueHMs (B TOM 4MC/Ie CeLMaIu3upOBaHHBIX KOMIBIOTEDHBIX U
ACCUCTHBHBIX TEeXHOJIOTUM), 0becrieunBaroluX peanu3aluio  «00XOJHBIX
nyTeii» oOyueHMs, HaripuMmep, MCIOIb30BaHHWE BUPTYa/JbHOM OHOJOrHYeCcKon
naboparopum.

- TIpeIMETHO-TIPAKTHUECKUN  XapakTep oOyueHMIO OHOIOTHH H
yTIpOIlleHre CUCTeMbl yueOHO-TI03HaBaTe/IbHBIX 3ajlay, pelllaeMbIX B MpoIiecce
obpa3oBaHus;

- crmenuanbHoe — 0oOydeHHe — «IIepeHOCY» cchopMHUPOBaHHBIX
OuoNorMUeCcKUX 3HAHWM W yYMEHWW B HOBBIe CHUTYal[dH B3aUMO/IEWCTBHUS C
OKpY>Karollleii eliCTBUTe/IbHOCThIO;

- crierjajbHasi TIOMOIIb B PAa3BUTUM BO3MOXKHOCTell BepOanbHOU U
HeBepOabHOM KOMMYHHUKALIMU Ha YPOKax OUOIO0ruu;

- obecrieuenre 0coboii TIPOCTPaHCTBEHHOW W BPeMEHHOW OpraHu3aliiu

oOpa3oBaTeIbHOM Cpe/ibl;

- HeobOXOJMMO WCIO/b30BaHWE OMOp C JeTanusaluedr B ¢opme
aJITOPUTMOB [I/Is1 KOHKPETH3aLMK 1eMCTBUM MPYU CaMOCTOSITe/TbHOM paboTe.



COJEPKAHUE OBYUEHUSA
11 K/TACC

Tema 1. buosiorus Kak Hayka.

Buosorust Kak Hayka. CBsi3b OMO/IOTHY C 0O11leCTBEHHBIMU, TEXHUUECKUMU U
JIDYTUMH eCTeCTBeHHbIMU HayKaMu, (puiocodueli, 3TUKOW, 3CTeTUKOW U TIPABOM.
Posis Ouonoruu B (OPMHPOBAHWMM COBpeMEHHOW HAyyHOW KapTHUHBI MUDA.
Cucrema O10/IOTMUECKUX HayK.

MeTo/ibl TIO3HAHUS XKUBOM TIPUPOABI (HabOMI0IeHe, SKCIIePUMEHT, OIHMCaHue,
u3MepeHre, KiaccupUKalus, Mo/eNMpoBaHue, CTaTUCTHUecKas 00paboTka
JlaHHBIX ).

JleMoHCTpanuu:

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

Tab/u1[bel ¥ cXeMbl: «MeTOo bl TT03HAHUS XKUBOW TIPUPO/IBI».

JIaGopaTopHbIe U MPAKTHYECKHE PadOThI:

[TpakTrueckass pabora Ne 1. «Vcmosb30BaHHWe pa3/MYHBIX METOMOB ITIPH
M3yueHUH OMOJIOTUUeCKUX 0O bEKTOBY.

Tema 2. JKuBble CUCTeMbI M UX OpraHu3anus.

JKuBbie cructembl (brocucTeMbl) Kak MpeMeT u3yueHus: ovonoruu. OTivuve
JKHABBIX CUCTEM OT HEOPraHWYeCKOU MPUPObI.

CaoiicTBa brocrcTeM 1 UX pa3HoobOpasue. YpOBHH OpraHu3aiii OMOCUCTEM:
MOJIEKY/ISIDHBIM, K/IeTOUHbIM, TKaHEeBbI, OpraHW3MeHHbIW, TMOMYJISLMOHHO-
BU/IOBOM, 9KOCUCTEMHBIN (OMOTeo1[eHOTUUeCKHii), 6MochepHBIH.

JleMoHCTpanuu:

Tabsuiel 1 cxeMbl: «OCHOBHBIE TMPU3HAKU >KU3HW», «YPOBHU OpraHU3alvU
JKUBOU TIPUPOJbBI».

O6opyaoBaHue: Moiesib MoJiekysibl JTHK.

Tema 3. XuMHUeCKUH COCTaB M CTPOeHHE K/IeTKH.

XWMUYECKUN COCTaB KJIeTKUM. XUMHUYECKHe 3JIeMEHThI: MaKpO3/I€MEeHTHI,
MHUKDPO3/iIeMeHThl. Bosla 1 MUHepasibHbIe BelecTBa.

OYyHKUMU BOABI W MUHepaJbHBIX BellecTB B KieTke. IloazeprkaHue
ocMoTHYecKoro banaHca.

Benku. CoctaB u cTpoeHue 0eiKOB. AMHUHOKHUC/IOTBI — MOHOMePBI 0esiKOB.
He3ameHnMbIe ¥ 3aMeHWMble aMUHOKUC/IOTBI. AMUHOKUC/IOTHBIM COCTaB. Y POBHU
CTPYKTYphl 0e/IKoBOW MoOseKy/bl (TiepBUYHAsi, BTOPUYHAs, TpPeTHYHas U
yeTBepTUYHAsi CTPYKTypa). XuMUYecKue cBolcTBa 0OenkoB. bBbuonoruueckue
byHKIMY 6enKoB.



depmeHTHl — Ouomoruyeckre Kartanusaropbl. CTpoeHue depmeHTa:
aKTUBHBIM 1|eHTp, cybOcTpaTHasi crelupuuHOCTb. KodepMmeHTbl. BuTaMUHBL
OTnnuust (pepMeHTOB OT HeOPraHUUeCKUX KaTaln3aTOPOB.

YrneBoApl: MoHOcaxapuzbl  (TViFOKO3a, pubo3a u  7Ae30Kcupubo03a),
Jucaxapuibl  (caxapo3a, JIaKTO3a) M TMoJydcaxapuzibl (Kpaxmas, TJIMKOTeH,
1ieJI7F0J103a). brosiornyeckre GyHKIUM YTeBOZOB.

Jluniuaer:  Tpurivuepuabl, Gdochonunuel, Ccrepoubl. ['HapoduabHO-
rupodoOHbIe cBoMcTBa. buosornueckue ¢GyHkimu unugoB. CpaBHeHHe
yT7IeBO/I0B, O€TKOB U JTMMH/I0B KaK NCTOUHHUKOB SHEPTHUH.

Hykneunosele kuciotel: [JHK wu PHK. Hykneotwasl — MOHOMepEI
HYK/IeMHOBBIX KUCJIOT. Ctpoenue u pyHkiuu JIHK. Ctpoenue u dbyHkiuu PHK.
Bunabl PHK. AT®: ctpoeHue u GyHKIUM.

LTuTonorus — Hayka o0 KieTke. KineTouHas Teopusi — Mp¥Mep B3aUMO/IelCTBUS
yjel u pakToB B HAYYHOM IMO3HAaHUU. MeTo/ibl 3yueHUs K/IeTKU.

KneTka Kak 1ie/iocTHass »kuBasi cuctema. OOIMe TMpPU3HAKU KI/IETOK:
3aMKHYyTasi Hapy>kHasi MemOpaHa, mosiekysbl [THK Kak reHeTWueckwii amrapar,
cucTemMa cuHTe3a berka.

Tumbl KIeTOK: 3yKapuoTUueckass M TpokapuoTuueckas. OcobeHHOCTH
CTPOeHUsI TIPOKApUOTUUECKOM KiieTKU. KieTouHass creHKa Oakrtepuil. CTpoeHue
5YKapUOTHUYECKOW KaeTKM. OCHOBHbIE OT/JIMYMSI PACTUTENIbHOM, >XUBOTHOU U
TpUOHOM KJ/IeTKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIeTOUHasi CTeHKa, TJIMKOKAaMKC, UX
dbyskiuu. [1na3marrueckasi MemOpaHa, eé cBoticTBa U ¢yHKIuH. LluTomsia3ma u eé
opradHouipl. OgHOoMeMOpaHHble opraHoubl kKaeTku: JIIIC, armapaTt Iombmkwy,
m30CoMBI.  [loyaBTOHOMHBIE OpraHOM/bl KJIeTKHU: MUTOXOH/PWM, IIJIaCTHU/BI.
[TpoucxoxkaeHre MUTOXOHApPWUN U TwiacTHj. Bugel mactug. HemembpaHHbIe
OpPTraHOW/Ibl KJIeTKH: PUOOCOMBI, K/IE€TOUHBIA I[€HTp, I[€HTPUO/NA, DPEeCHUYKH,
JKT'YTUKU. DYHKLIWU OPraHOUIOB KJIeTKU. BKitoueHus!.

Slnpo — pery/nsiTopHbIN 11eHTp KieTku. CTpoeHue sifipa: siiepHasi 0060/10UKa,
KapuoIuiasMa, XpOMaTUH, SPbILIKO. XPOMOCOMBI.

TpaHCIIopT BeLLeCTB B KJIeTKe.

JleMoHCTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IllBanH, M. lnergen, P. Bupxos, [Ix.
YorcoH, ®@. Kpuk, M. YunkuHc, P. ®paukinvn, K. M. bap.

HNuarpammbl:  «PacripefieneHre XUMHUYECKUX 3/1EMEHTOB B  HEXUBOU
npupoe», «Pacrnpe/ie/ieHle XUMUUECKHX 3JIEMEHTOB B )KUBOU MIPUPOJE».

Tabmuiel u cxembl: «[leproguueckass Tabnuila XUMUUYECKHUX 371EMEHTOBY,
«CTpoeHue MoJieKy/bl BOAbI», «bruocrHTe3 Oesika», «CTpoeHre MOJIeKY/bl Oesika»,
«Ctpoenue (pepmenTta», «HyknenHoBbie Kucnotel. JTHK», «CTpoeHre MOJIEKYJIbI



AT®», «CTpoeHHe 3yKapUOTHUYECKOM KIeTKW», «CTpoeHue >KUBOTHOW KJIeTKW»,
«CTpoeHMe pacTUTeNbHOW KeTKu», «CTpoeHHe TIPOKapUOTHUYeCKOU KIIeTKW»,
«CTpoeHue siipa KJIeTKW», « YT1eBOAbD», «JIUMUIb».

Ob6opyzioBaHMe: CBETOBOM MMKDPOCKOI, 00OOpyZoBaHue /i1 TIPOBe/IeHHs
HaO/Iro/leHnH, W3MepeHul, SKCIIePUMEHTOB, MHKpOIIperiapaThl pPaCTUTE/IbHBIX,
JKUBOTHBIX U OaKTepHaibHbIX KIeTOK.

JIaGopaTopHbIe M MpaKTHYeCKHe PadoThI:

JIabopatopHasi pabora Ne 1. «M3yueHHe KaTalUTHUYECKOH aKTUBHOCTH
(hepMeHTOB (Ha MprUMepe aMu/a3bl UK KaTasasbl)».

JlabopaTtopHasi pabora Ne 2. «l/3yueHWe CTpOeHHSI KJIETOK paCTeHUH,
JKUBOTHBIX U OakTepuil 10Ji MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIperiapatax U ux
OnUCcaHue».

Tema 4. ) KuzHeessTe/IbHOCTb K/I€TKH.

OOMeH BelleCTB, WM MeTab0/M3M. ACCUMUISALUS (TIIaCTUUeCKUit oOMeH) U
OUCCUMWISALIMS  (SHepreTUUeCKUii oOMeH) — [iBe CTOPOHBI eJWHOr0 TIpoljecca
MeTabosii3ma. Posb 3aKOHOB COXpaHeHHs BellleCTB W SHEPrud B TIOHUMaHUU
MeTabosm3ma.

Tumnel oOMeHa Bell[eCcTB: aBTOTPOMHLIN U reTepoTpodHbIk. Posb hepMeHTOB
B 0OMeHe BelleCTB U TIpeBpalljeHUH SHePTHH B KJIeTKe.

dortocuHTe3. CBeroBasi U TemMHOBas (a3bl (doTocuHTe3a. Peakiuyu
(doTocuHTe3a. IPdheKTUBHOCThL (hOTOCHMHTe3a. 3HaUeHue (POTOCHUHTe3a /ISl )KU3HU
Ha 3emse. BiusiHie ycyioBuii cpefibl Ha (DOTOCHMHTE3 U CIIOCOOBI TIOBBILLIEHUS ero
MPO/IYKTUBHOCTHU y KYJ/IbTYPHBIX PACTEHUM.

XemocuHTe3. XeMOCHHTe3upytolue OakTepuu. 3HaueHWe XeMOCHUHTe3a AJist
JKU3HU Ha 3emiie.

OHepreTuueckuii oOMeH B KieTKe. PaciijeryieHue BelljeCTB, Bbljle/ieHHEe U
aKKyMy/IMpOBaHWe SHEPruuM B KjeTKe. OTarbl 3SHEpreTuyeckoro obOMeHa.
I'mukonmu3. bpoxkeHue u ero BuAbL. KuciopopHoe OKUC/IeHHe, WA K/IeTOYHOe
JIbIXaHUe. OxkucnuTenbHOe dbochopunupoBanue. O} deKTUBHOCTD
SHepreTUYecKoro obmeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHetmueckas wuH@opmauus u [JHK.
Peanu3aiyisi reHeTM4eckoWl HH(OpMalMd B KieTKe. ['eHeTHUeCcKUW KOJ, U €ro
cBoiicTtBa. TpaHckpurius — mMaTpuuHbiii cuHTe3 PHK. TpaHcisauuysa — 6uocuHTe3
Oesnka. Orarnbl TpaHCAAMUA. KoaupoBaHvWe aMHUHOKWCIOT. Pomb pubocom B
buocuHTe3e Henka.

HexkseTouHble popMBbI KHM3HU — BUPYChI. VicTopus OTKpeITHS BUpycoB (. U.
VBaHoBcKuii). OCOOEHHOCTHM CTPOEHUST U JKU3HEHHOTO IMK/JIa BUPYCOB.
bakrepuodaru. bonesHu pacTeHuid, >XUBOTHBIX W UelOBeKa, BbI3bIBaeMble
BUpycamMu. Bupyc ummyHozeduiiuta uenoBeka (BUY) — Bo3dyautens CITU/a.



OOparHass ~ TpaHCKpWIILMs, peBepTasa W  HWHTerpaza. IIpodwiakTvka
pacrpocTpaHeHUs] BUPYCHBIX 3a00/1eBaHUM.

JeMoHCcTpanuu:

[Toptpetsi: H. K. Konbuog, [I. Y. UanoBckui, K. A. Tumupsses.

Tabmuipbl U cxembl: «TUIBI TUTaHUS», «MeTabom3m», «MUTOXOHAPHUS»,
«DHepreTuueckuii oomen», «Xmoporact», «®PortocuHres», «Ctpoenue [THK»,
«CtpoeHure u (HyHKIMOHUPOBaHUe TeHa», «CHUHTe3 Oeika», «'eHeTHUeCKU KOy,
«Bupyce», «bakreprodarn», «CTpoeHre U >XU3HeHHbIM 1WKa Bupyca CIIW/a,
bakTeprodara», «Permmkarus JTHK».

OO6opymoBaHue: Mojenu-anmuMKaud «Yasoenrne [THK u TpaHCKpHUIILHS»,
«buocunTes benka», «CTpoeHre KneTKu», Mojienb CTpyKTypbl JTHK.

Tema 5. PasMHoO)XKeHUe U MHAUBHU/ya/IbHOE pPa3BUTHE OPraHU3MOB.

KieTouHbIf MK/, WU >KU3HEHHBIM LUKA KieTKU. VHTepdasza U MUTO3.
[Tpoueccol, mpoTekaroiie B UHTep(dasze. Peruvivkaijusi — peakijyusi MaTPUUHOTO
cuate3a JIHK. CrpoeHune XpoMOCOM. XPOMOCOMHBIM Ha0Op — KapUOTHIIL.
unnougHeli W TalyIOWJHBIM  XpOMOCOMHbIe  Habopel.  XpOMaTH/bI.
LuTo/sioruuecke OCHOBbI pa3sMHOKEHUSI M  UWHJWBU/JYalbHOIO  pPa3BUTHSA
OpraHu3MOB.

Henenne knetku — muto3. Crtaguu murto3a. [Ipoueccel, mpoucxopsauiyie Ha
pa3HbIX CTaJusAX MUTO3a. BUOIOrnuecku CMbIC/I MUTO3a.

[Tporpammupyemas rubenb KIeTKy — aroriTos.

dopmbl pa3MHOKEHHUSI OpraHU3MOB: Oecriosioe U 1osoBoe. Buabl Gecrionoro
Pa3MHOXXEHUS: [le/leHhe HaJBoe, TI0YKOBAHWE OJHO- W MHOTOKJIETOUHBIX,
criopoobpa3oBaHue, BereTaTHBHOe pa3MHOKeHHe. VICKycCTBeHHOe K/IOHMUpOBaHHe
OpraHu3MOB, ero 3HaueHue [Jisi CeIeKLUU.

[To/loBOE pa3MHOKeHHE, ero OT/INYMS OT O6eCII0/I0To.

Meiio3. Ctagun Mmeino3a. [lpoliecchbl, MpoUCXojsile Ha CTafusxX Meko3a.
[ToBemenne xpomocoM B Meko3e. KpoccuHroBep. buosiormueckuii CMBICT U
3HaueHue Mero3a.

'ametoreHe3 — mpoijecc 00pa3oBaHUsI TOJIOBBIX K/IETOK Yy J>XUBOTHBIX.
[TosioBBIE >Keme3bl: CEMEHHUKH W SIMUHMKH. OOpa3oBaHve W pa3BUTHE ITOIOBBIX
KJIeTOK — ramMeT (CrepMarTo30M/[, sMI[eK/eTKa) — CliepMaToreHe3 W OBOreHe3.
OcobGeHHOCTH CTpOeHUsT SIULEeKIeTOK | crepMaro3ouioB. OTmuiofoTBOpeHue.
[TapTeHorenes.

WuauByayanbHoe pa3BuTve  (OHTOreHe3). OMOpHOHa/IbHOE  pa3BUTHE
(3MbpuoreHes). OTarbl SMOPUOHATLHOTO Pa3BUTHS Y TO3BOHOUHBLIX >KUBOTHBIX:
npobsieHre, racTpy/isilys, opraHoreHe3. [TocTamOpuoHanbHOe pa3BUTHe. THITBI
MOCTAMOPUOHAILHOTO pa3BUTHS: TIpsiMoe, HempsiMoe (JIMUMHOUYHOe). BrusHue



cpefibl Ha pa3BUTHE OPraHW3MOB, (DaKTOPbI, CIIOCOOHBIE BBI3bIBATH BPOXKAEHHBIE
YPOZCTBa.

Poct u pasButue pacteHui. OHTOreHe3 I[BETKOBOTO PaCTEHUSs: CTPOEHUE
CeMeHU, CTaIui Pa3BUTHS.

JeMoHcTpanum:

Tabnmuipl U cxembl: «@®OpPMbI Pa3MHOXKEHHSI OpPraHU3MOB», «/lBoliHOe
OIUIOJOTBOPEHME Y LIBETKOBBIX pacTeHul», «BereraTBHOe pa3MHOXXeHHE
pacteHuii», «JleneHuve KneTku OakTepuit», «CTpoeHHe TIOJIOBBIX KJ/IETOK»,
«CTpoeHne XpoMOCOMBI», «KieTouHb LUKy, «Pemmmkaimsa JHK», «Mwutos»,
«Metio3», «I[Ipsgmoe ¥ HenpsiMoe pa3BUTHE», «I'ameToreHe3 y MIEKONMUTAKOIIUX U
yesioBeKa», «OCHOBHbIe CTalUl OHTOreHe3ax».

O6opyoBaHue: MUKPOCKOT, MUKpPOIIperaparhbl «CriepmaTto3ou/ipbl
MJIEKOTUTAIOLLerO», «SHlleKieTKa MJleKonuTarollero», «KaprokrHes B KjeTKax
KOpeIllKa JiyKa», MarHuTHas MoOJe/b-aliuiiKauus «/leeHve KIeTKW», Mofellb
IOHK, mozenb MeTacdha3HOM XpOMOCOMBI.

JIabopaTopHbIe U MPpaKTHYeCKHe paboThbI:

JlaboparopHasi pabora Ne 3. «HabmioseHre MHTO3a B KjeTKaX KOHUYMKA
KOpelllKa JiyKa Ha TOTOBBbIX MUKpOIIperiaparax».

JlabopaTtopHass pabora Ne 4. «/3yuyeHWe CTpOEHHS TIOJIOBBIX KJ/IETOK Ha
rOTOBBIX MUKpOIIperapaTax».

Tema 6. HacsieAcCTBeHHOCTh M1 U3MEHUMBOCTH OPraHU3MOB.

[IpeameT v 3ajauu reHeTUKHU. VIicTOpuUsl pa3BUTHS T€HeTUKU. POsb LIUTO/IOTHUA
Y 5MOPHOJIOTUM B CTAHOBJIEHWM TeHeTHWKU. BKJaj pOCCHICKMX W 3apyOe)KHbIX
YUEHBIX B pa3BUTHe TeHeTUKU. MeToAbl TeHeTHKH (TuOpUA0I0ruuecKUi,
LIUTOTeHeTUUeCKUM, MOJIEKY/ISIDHO-TeHeTuUeCcKuii). (OCHOBHbIEe TeHeTUYecKHe
MOHATUS. ['eHeTUUeCKasi CUMBOJ/IMKA, UCTI0/Ib3yeMasi B CXemMax CKpel[MBaHUM.

3aKOHOMEPHOCTH HacJ/ie[JOBaHusl TIPU3HAKOB, YCTaHOBJIeHHbIe ['. MeHjeneM.
MoHorubpuHoe CKpelljiBaHue. 3akoH eguHOOOpasus TuOpHUOB TIepBOTO
rnokosieHus. IlpaBWio [JOMUHHMpDOBaHUS. 3aKOH pacllelyieHUs TPU3HAKOB.
['urniotesa ynctoThl ramer. [1o/THOe U HemoJ/THOe JOMUHUPOBaHMe.

OurnbpugHoe  CKpelydBaHWe. 3aKOH  HE3aBHCHUMOIO  Hac/ie[JOBaHUS
MpU3HAKOB.  L[dTOreHeTHMUeCKWe  OCHOBBI  AWTMOPUAHOTO  CKpeIBaHUS.
AHanusvpymolee CKpeljuBaHue. VCrop30BaHre aHaIM3UPYIOLLEro CKpelrBaHus
IS OTIpe/ie/ieHrst TeHOTHUIIa 0COoOu.

CueryieHHOe HacjeZioBaHWe Tpu3HakoB. Pabora T. MopraHa 110
CLIe[VIeHHOMY HacCJieIOBaHUIO reHOB. HapylieHue cLeryieHusi TeHOB B pe3yJibTaTe
KPOCCHUHTOBepa.

XpOMOCOMHasi TeOpUs HaCJIeJCTBEHHOCTH. |'eHeTuUYeCKre KapThl.



['eHeTrka mosia. XpoOMOCOMHOe OripefiejieHre 110Jjia. AyTOCOMBI U TI0JIOBbIe
XpoMOCOMbI. ['oMorameTHeble M reTeporaMeTHble oOpraHusmbl. HacsiemoBaHue
TPHU3HAKOB, CLIETI/IEHHBIX C I10JIOM.

N3MeHUnBOCTh. BUibl U3MEHUMBOCTH: HeHaC/IeJCTBeHHAs U Hac/le[j,CTBeHHas.
Pone  cpegpl B HeEHaC/IeJCTBEHHOM  M3MEHUYMBOCTHA.  XapaKTepUCTHUKA
MOJU(PUKALIMOHHOM M3MEeHUUBOCTU. BapualiuoHHbIM psifj 1 BapUaLlMOHHAsE KPUBasl.
HopMma peakuuu npusHaka. KonvuecTBeHHble U KaueCTBEeHHbIE MPU3HAKU U UX
HOopMa peakiuu. CBOUCTBa MOAU(DUKALIMOHHOW U3MEHUUBOCTH.

HacnencTBeHHasi, WM TeHOTUITAYECKas, W3MEHUYMBOCTb. KombuHaTvBHas
M3MEHUMBOCTb. Melo3 U TI0JIOBOM TPOIeCC — OCHOBAa KOMOHHATHBHOM
M3MEeHUYUBOCTU. MyTalMOHHasi U3MEHUYUBOCTb. Knaccudukarys MyTalyii: TeHHbIe,
XPOMOCOMHBbIe, TeHOMHbIe. HacToTa ¥ NMPUUYMHBI MyTaliui. MyTareHHble (PaKTOpHI.
3aKOH rOMOJIOTUUECKHX PSIZIOB B HaC/ie[CTBeHHOM u3MeHunBocty H. . BaBunoga.

BHesijepHasi Hac/ie[CTBEHHOCTb ¥ U3MEHUYUBOCTb.

['eHeTka 4esioBeka. Kapuorun yenoBeka. OCHOBHBIE MeTOZbl T'€HETUKU
yeI0BeKa: TeHeaornueckuii, 0/TM3HeI0BbIM, IUTOreHeTHUECKUHM, OMOXUMHUECKUM,
MOJIEKY/ISIPHO-T€HeTUYeCKUU. CoBpemMeHHoOe onpeziesieHye reHOTHIIA:
MOJITHOTeHOMHOe CeKBeHUMpOBaHMe, FeHOTUIIMPOBaHWe, B TOM UYUC/Ie C TOMOLLbIO
[MLIP-ananu3a. HacnenctBeHHble 3abosieBaHUs ueioBeKa: TeHHble 00Jie3HH,
Oone3Hu C Hac/leJCTBEHHOW MpeApacIio/io)KeHHOCTbIO, XPOMOCOMHbIe 00Je3HH.
ComaTrueckve U reHepaTuBHble MyTauuu. CTBOJIOBble K/IeTKW. [IpUHLMIIBI
3/J0pPOBOT0 0Opa3a >KU3HH, IUarHOCTHUKU, TTPO(UIAKTUKU U JIeUeHUs TeHeTHUeCKUX
bone3Heil. MeauKo-TeHeTHYeCKOe KOHCY/bTUPOBaHWe. 3HaueHWe MeAWlIMHCKON
reHeTHKHU B MpeIOTBPAIlleHHH U JieUeHU! TeHeTUUeCKrx 3abosieBaHU uesioBekKa.

JleMoHCTpanuu:

[Toptpetsr: I'. Mengens, T. Mopras, I'. ne ®pus, C. C. YerBepukos, H. B.
TumodeeB-PecoBckuii, H. V. BaBusios.

Tabmpl ©  cxembl:  «MOHOTMOpPHAHOE  CKpelUBAaHHE W €r0
LIUTOTeHeTUUeCKass OCHOBa», «3aKOH pacllelVIeHUus1 U ero LMTOreHeThuecKas
OCHOBa», «3aKOH UYHWCTOTbl  TrameT»,  «[urubpugHoe  CKpelUBaHUE»,
«JuTo/oriueckue  OCHOBBI ~ JAUTUOPUIHOTO  CKpeI[UBaHUs»,  «Melo3»,
«B3aumogpeiicTBre anie/lbHbIX TeHOB», «['eHeTUuecKWe KapThl pacTeHUH,
JKABOTHBIX U YesioBeKa», «['eHeTHMKa rmomna», «3akKOHOMEPDHOCTH HacC/e[0BaHUs,
CLEIUVIEHHOTO C mnoJioM», «KapuoTumbl uYesioBeKa U J>KMBOTHBIX», «BUbI
W3MEeHUMBOCTU», «MoaudukalMoHHass W3MEHUMBOCThb», «HaciegoBaHue pesyc-
(akTopa», «['eHeTHKa Tpynn KPoBU», « MyTallMOHHAsE U3MEHUUBOCThY.

OOopyoBaHue: MOAe/NMU-aNIIMKAMY  «MOHOTHOpPHHOEe CKpeII[UBaHUe»,
«HeronHoe pgomuHUMpOBaHMe», «uruOpugHOe CKpeluBaHHe», «llepekpécT



XpOMOCOM», MHKDOCKOIl W MHUKporpenapaT «/lpo3oduna» (Hopma, MyTaluu
(hopMBbI KpbIIbEB U OKPAcKH Tesia), repbapuii «I"'0poxX 1oCceBHOMN».

JIaGopaTopHbIe M MpaKTHYeCKHe PadoThI:

JlaboparopHasi pa6ota Ne 5. «/3yueHWe pe3y/ibTaTOB MOHOTHOPHAHOTO M
OUTUOPUIHOTO CKpelMBaHus y Ap030(u/bl Ha TOTOBLIX MHUKpOTIperiapaTax».

JlabopaTopHasi pabota Ne 6. «M3yueHre MoAMbHUKALIMOHHON M3MEeHUHNBOCTH,
MOCTPOEHVe BapuaLMOHHOIO0 psi/ila ¥ BapUaLMOHHOW KPHUBOW».

JlabopatopHasi pabota Ne 7. «AHanu3 MyTaluid y Apo30(duibl Ha TOTOBBIX
MHKpOIIperaparax».

[Tpaktrueckass pabora Ne 2. «CocTaBneHHMe W aHaIW3 POAOCIOBHBIX
yesioBeKa».

Tema 7. Cenekusi opranu3MoB. OCHOBBI 0MOTeXHO/IOTHH.

Cesiek1jyisl KaK Hayka U IIpoLjecC. 3apoykjeHue CeJIeKLMM U [JOMeCTHUKaLysl.
Yuenre H. U. BaBwioBa 0 IleHTpax IIPOMCXOXAEHUsS U MHOroobpasus
KYJIbTYDHBIX pacTeHWW. LIeHTpbI NMPOUCXOKIEeHUs [JOMAIlHUX >XUBOTHBIX. COpT,
1opoza, ITaMM.

CoBpeMeHHbIe MeTO/IbI CesieKI[ui. MacCOBbIN U MHAWBUAYAIbHBIN 0TOODHI B
CeNeKUMM pacTeHud W >KUBOTHBIX. OlleHKa 3KcTepbepa. bJM3KopoACTBEHHOe
CKpell[iBaHre — WHOpuAMHr. Uwmctas nuHUs. CKpell[iBaHWEe YWCTBHIX JIMHUU.
[etepo3uc, wiu rubpuaHas cuia. HepoAcTBeHHOe CKpelljuBaHWe — ayTOpUUHT.
OtpanénHass rubpugusauvss U e€ ycrexu. VICKyCCTBeHHBIM MyTareHe3s U
MOJIyYeHue TIOJIUIUIONZOB. [JOCTW)KeHUsl CeneKLMd pacTeHul, >XUBOTHBIX U
MUKPOOPraHU3MOB.

buoTrexHo/IOTUsA Kak OTpac/ib MPOM3BOACTBA. ['eHHass WH)XeHepusl. JTarlbl
co3manusi pekomOuHaHTHOM JIHK u TpaHcreHHbIX opraHu3moB. KieTouHas
vHkeHepusi. KyietouHble Ky/bTypbl. MUKDOK/IOHA/IbHOE pa3MHOKEHHE paCTeHHUU.
KiioHupoBaHue BBICOKOINPOJYKTHMBHBIX  CeJIbCKOXO3WCTBEHHBIX OpPraHU3MOB.

OKojsoruueckie W 3TUUeckue  mpobnembl. [I'MO  —  reHeTHYeCKH
MOAU(PULIMPOBaHHbIE OPraHU3MBl.
emoHCcTpauuu:

[Toprpets: H. U. Basunos, 1. B. Muuypun, I'. /1. Kaprneyenko, M. @.
VBaHOB.

Tabmuipl U cxembl: KapTta «LleHTpbl MPOMCXOXKIEHUSI WU MHOTr000pa3us
KYJIbTYPHBIX pacTeHun», «I1opojbl JOMAIIHUX KUBOTHBIX», «COpTa Ky/JIbTYPHBIX
pacteHuii», «OTaanéHHasi rudopuamn3aiusa», «Padotel akagemuka M. @. ViBaHOBa»,
«[Momammongusi», «OO0BEKTHI OUOTexHOMOTUM», «KijleTouHble KyJabTypbl U
KJIOHUpOBaHUe», «KOHCTPpyHpOBaHWe U MepeHOC FeHOB, XPOMOCOM».

Ob6opyzoBaHue: MyJIsKU TUIOAOB ¥ KOPHETJIOJ0B JUKUX (DOPM U KyJIbTYPHBIX
COPTOB pacTeHul, repbapuii «Ce/lbCKOX03SIMICTBEHHbIE paCTeHUSI».



JIabopaTopHbIe U MPpaKTHYeCKHe PaboThbI:

OKcKypcusi «OCHOBHBIE MeTOZABl M JOCTYDKEHHsI CeIeKI[UM pacTeHWd |
YKUBOTHBIX (Ha CeJIEKIIMOHHYIO CTaHIHIO, TIJIEeMeHHY0 bepmy,
COPTOHMCITBITaTeIbHBI ~ yUaCTOK, B  TeIUIMUHOE XO35HCTBO, JIlabopaToOpUIO
arpoyHWBEPCHUTETa WM HayUYHOTO L[€HTPa)».

12 K/TACC

Tema 1. IBo/TIOIMOHHAA OMO/IOTHS.

[IpeanochIKM BO3HUKHOBEHUSI SBO/IIOLIMOHHOW TEOPUHU. OBOJIFOL[MOHHAS
Teopusi U eé MecTo B OuWonoruu. BivsiHye 3BO/IOIMOHHON TeOpUM Ha pa3BUTHE
buosioruu U APyTUX HaykK.

CeugieTenbcTBa 3BOMOLMMU. [lanmeoHTo/IOrMUecKre: TMOC/ae40BaTe/IbHOCTh
MOsIB/IEHUS BUJIOB B MaJIeOHTOJIOTUUECKOW JIETOMUCH, TepexoAHble (OPMBI.
buoreorpadguueckue: cxoCTBO U pa3inure GayH U (J1I0p MaTEPUKOB U OCTPOBOB.

OMOpHO/IOTUYECKHe: CXOJCTBA U Ppa3/iduus SMOpPHOHOB Ppa3HBIX BU/IOB
M03BOHOUHBIX. (CpaBHUTEBHO-aHATOMUYECKHE: TOMOJIOTUYHbIE, aHaJIOTMYHbIe,
pyJuMeHTapHble OpraHbl, aTaBU3Mbl. MoJieKyasIpHO-O0MOXUMUYeCcKre: CXOJCTBO
MeXaHU3MOB HaC/eZICTBEHHOCTM U OCHOBHBIX MeTabO/MuecKux TyTel y Bcex
OpraHH3MOB.

OBoyoLMOHHass Teopus Y. [JapBuHa. IIpeArocbuiKu BO3HUKHOBEHUS
JapBuHMU3Ma. [IBWKyIMe CWIbl SBOJIOLUU BUJOB 10 /lapBUHY (U30BITOUHOE
pa3MHO)KeHHe TP OrpaHUUYeHHOCTH PeCcypCOB, Heorpejle/iéHHasi W3MEeHUYHBOCTb,
6opb0a 3a CylljecTBOBaHUe, CTEeCTBEHHbBIN 0TOOD).

CunteTnueckas Teopus 3BoyioLur (CT3) 1 eé 0CHOBHBIE TIOI0KEHUS.

MukposBosronus. [Tonynsiysa Kak eAMHULA BUA U SBOJIIOLUN.

IBrokyiye cusbl (hakTopbl) 3BOMIOLMU BUAOB B MpUpozie. MyTal[MOHHBIM
rpoijecc ¥ KOMOWHATHBHAsi W3MEHUMBOCTh. [IOMy/SIIMOHHBIE BOJIHBI W Apeiid
reHoB. V30/11us1 U MUATpaLys.

EctecTBeHHBIM 0TOOpD — HarpaBasiOmuid  (akTop 3BomOLMUA. PopMbI
eCTeCTBEHHOTO O0TOOpa.

[Tpucrioco6/1eHHOCTL OpPraHU3MOB KaK pe3yJ/bTaT 3BOMIOLMU. [IprMepsl
ripucroco6ieHni y opraHu3MoB. ApomMopdo3bl U UroaanTaluu.

Bug wu  BugooGOpa3zoBanue. Kpurtepuu Buza. OcHOBHble  (QOPMBI
BU/1000pa3oBaHus: reorpaduueckoe, 3K0I0rUUecKoe.

MakposBositorusi. PopMbl  3BOMIOLUM:  (puieThyecKas, [UBepreHTHasl,
KOHBepreHTHasi, mapasiienbHas. HeoOpaTMMOCTb 3BOJTIOLIUN.

[Ipoucxosx/ieHre OT HecCrelMaJu3MpPOBaHHbIX TpeAKoB. [Iporpeccupyrolias
crielManv3alys. AlanTUBHAs paJyaLiys.

JeMoHCcTpanum:



[Toptpetsl: K. Jlunuen, XK. b. Jlamapk, Y. apsun, B. O. KoBaneBckuii, K.
M. Bbap, 3. I'ekkens, ®. Mromiep, A. H. CeBeprioB.
Tabmuibl u cxembl: «Pa3BUTHe OpraHUUeCcKoOro Mypa Ha 3emsie», «3apOo/IbIIu

TO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeornTepukc», «®opmbl  6GoOpbObI  3a
CyIIleCTBOBaHUe», «EcTecTBeHHbI 0TOOP», «MHOrooOpasue COPTOB paCTeHHI»,
«MHoroobpa3ue II0PO/, JKUBOTHBIX», «[Tonynsauun», «MyTanoHHas

W3MEeHUUBOCTb», «Apomopdo3sbi», «Manoagantaiuu», «OOIjas gereHeparusi»,
«Bwkyique cuibl 3BOMOLMN», «KapTa-cxema Mapiipyta nyrtemiectBus Y.
MapeuHa», «bopbba 3a cyiecTBoBaHue», «IIpUCIIOC06/1€HHOCTE OPraHU3MOBY,
«['eorpadurueckoe BHA000pa3oBaHue», « IKOJIOTUUECKOe BUI000pa30BaHUe».

Ob6opyzoBaHue: KOJUIEKIUSI HAaCeKOMbIX C pa3/MUHbIMU TUIAMU OKpacCKH,
Habop TIJIOZIOB M CeMsiH, KoJuteKius «IIpyuMepbl 3al[UTHBIX TMPUCTIOCOOIeHNHN Y
JKUBOTHBIX», Mofie/lb «OCHOBHbIE HaTpaB/ieHUs 3BOIOLUNW», 00bEMHasi MOZesb
«CTpoeHHe roJI0BHOTO MO3ra MO3BOHOYHBIX».

buoreorpaguueckass kKapta wmwupa, KoyiekKuus «®PopMbl COXPaHHOCTH
HMCKOMaeMbIX >KMBOTHBIX W pacTeHul», MoAeab anmaukaius «llepekpéct
XpOMOCOM», B/Ia)KHble TiperapaTthl «Pa3Butuhe Hacekomoro», «Pa3Butue
JSTYIIKW», MUKporpernapaT «/po3oduna» (HopMa, MyTaliuu (OpMbl KPbLIbEB U
OKpacCKH TeJia).

JIabopaTopHbIe U MPpaKTHYeCKHe paboThbI:

JlaboparopHasi pabota Ne 1. «CpaBHeHHe BW/JOB IO MOP(HOIOTHUECKOMY
KPUTEPUIO».

JlabopaTtopHast pabota Ne 2. «OmurcaHye NpUCIIOco0/IEHHOCTH OpraHu3Ma U
eé OTHOCUTE/IbHOTO XapakKTepa.

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

[loHayuHble TIpe/CTaB/ieHWs O 3apOXKAeHWU >XU3HW. HayuHble rumnoressl
BO3HMKHOBEHHsI XKM3HUM Ha 3emse: abuoreHe3 U TmaHcrepmus. XUMHAYecKas
9BOJIIOLIMSA. AOHOTeHHBIM CHUHTEe3 OpraHWYecKuX BeIeCTB M3 HeopraHuyecKuX.
OKCIepuMeHTa/IbHOe TIOATBePXKAeHNe XMMUUeCKOM 3BoJIoLMK. HavanbHble 3Tarbl
buonoruueckoit spostoLuu. I'unore3a PHK-mupa. ®opmupoBaHrie MeMOpaHHBIX
CTPYKTYD U BO3HMKHOBEHHE TNPOTOK/JIETKH. [lepBble KIETKM W KX 3BOJIIOLMS.
dopMHUpPOBaHME OCHOBHBIX TPYMI YKUBBIX OPraHHU3MOB.

Pa3ButHe xu3Hu Ha 3emsie 1O 3paMm U nepuogaM. Karapxeu. Apxeuckas u
rpoTepo30iickast 3pbl. Ilaneo3oiickasi 3pa W €€ Tepuofbl: KeMOPHUHCKUM,
Op/JOBUKCKWM, CUTYPUHUCKWH, IEBOHCKWH, KAMEHHOYTO/TbHbIN, TTIEPMCKUM.

Mes3030¥1cKas 3pa ¥ eé mepuo/pl: TPUaCOBbIM, FOPCKUM, MEIOBOM.

KaitHo30MCKasi 5pa W €€ Tepuofbl: TaleOoreHOBbIM, HEOTeHOBBIU,
aHTPOITOr€HOBBIU.



XapakTepucTuKa KjiMMara M reojoruyeckux mnpoueccoB. OCHOBHbIe 3Tarlbl
5BO/IIOLIUM PAaCTUTETLHOTO M JKMBOTHOrO MHpa. ApomMopdo3bl y pacTeHu u
JKUBOTHBIX. [T0siB/IeHMe, pacliBeT ¥ BBIMUPAHUE TPYTI KUBbIX OPraHU3MOB.

CucremMa OpraHMYeCcKOro Mupa Kak oOTpakeHue >3BooLMU. OCHOBHBIE
CUCTeMaTUYeCKre rPynbl OPraHu3MOB.

OBOJIIOLIUS UesioBeKa. AHTPOIIO/IOTUS KakK HayKa. Pa3BuTue npeacTaB/ieHUH O
MPOUCXOXKJEHUU YesloBeKa. MeToapl W3ydyeHUs aHTporioreHesa. CXoAcTBa U
pasnuus yesioBeKa U KUBOTHBIX. CHCTeMaThueCcKoe MoJIoKeHue YesioBeKa.

HOBwkyiiyve  cunbl  (akTtopbl) — aHTpororeHe3a.  HacnencTBeHHast
W3MEHUMBOCTb M ecTeCcTBeHHbIi 0TOoOp. OOIecTBeHHbIE 00pa3  >KWU3HU,
W3rOTOBJIEHUE OPY/JUl TPY/a, MbILLJIEHUE, PeUb.

OCHOBHBIE CTa[j¥ U BEeTBU 3BOJIFOLIMM YeJIOBEKa: aBCTpPaJoNUTeKH, YenoBek
ymenbii, YenoBek mnpsmoxofsaiiui, YenoBek HeaHAepTanibCKuW, YenoBek
pa3yMHbIii. HaxoJKu HCKOTIaeMbIX OCTaTKOB, BpeMsi CYII[eCTBOBaHUs, 00/acTb
pacripocTpaHeHus1, 00BEM TOJIOBHOTO MO3ra, 00pa3 »KHU3HH, OPY/Iusl.

YenoBeueckre packl. OcHOBHble  Oosiblliie  pacbl:  eBpOIMeOouHast
(eBpa3uiicKasi), = Herpo-aBCTpa/ioMjHasi  (9KBaTOpHasbHas),  MOHTOJIOUHAs
(a3uarcko-amMepukaHcKast).  UepTbl  TMpUCIIOCOO/IEHHOCTH  TIpeJCcTaBUTesei
yesI0BeYeCKUX pac K YC/IOBHUSM CyLleCTBOBaHWs. ENWHCTBO uesioBeueCcKux pac.
Kputuka pacusma.

JeMoHCcTpanuu:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. W. Onapun, C. Munep, I'. FOpyu, Y.
JapBuH.

Tabnmuiel 1 cxeMbl: «Bo3HuMKHOBeHHe COJTHEUHOH CHCTeMbl», «Pa3Buthe
OpraHvyeckoro mwupa», «PacturenbHasg KieTka», «KMBOTHasi  KieTKa»,
«[TpokapuoTrueckasi kKjieTtka», «CoBpeMeHHas CHCTeMa OPraHM4YecKoro MUpa»,
«CpaBHeHHEe aHAaTOMUUECKHWX YepT CTPOEHHUsl uelioBeKa M 4Ye/I0BeKOOOpa3HBIX
06e3bsiH», «OCHOBHble MeCTa TIaJIeOHTOJIOTHYECKMX  HAXOJOK  TpeIKOB
COBPEMEHHOI'0 YejioBeKa», «/lpeBHeuiume mogu», «lpeBHue moan», «llepBbie
COBpeMeHHbIe Iou», «HemoBeyeckre pachl».

Ob6opyznoBanue:  Mynispkd  «[IpoucxokzeHne — dejioBeKa»  (OFOCTBI
aBCTpaJIONMTeKa, IUTeKAHTPONa, HeaHJepTa/blla, KPOMaHbOHIIA), CJIENKU WA
1300pakeHWs] KaMeHHBIX ODYAUWM I1epBOOLITHOrO YesioBeKa (KaMHHU-UOMIIephI,
pybuna, ckpebma), TreoxpoHo/ioTUUeCcKasi Tabnuija, Kosutekius «Popmbl
COXPaHHOCTU MCKOTaeMbIX )KUBOTHBIX U PaCTEHUI».

JIabopaTopHbIe M MpaKTHYeCKHe padoThI:

ITpakTrueckass pabota Ne 1. «M3yueHHe HMCKOIMaeMbIX OCTAaTKOB PAaCTeHHM U
JKABOTHBIX B KOJUJTEKLUSX.



OKCKypcUsi «DBOJIIOLUSI OPraHUuecKoro mMupa Ha 3emse» (B eCTeCTBEHHO-
Hay4YHbIM WM KpaeBeJueCKU My3en).

Tema 3. OpraHu3msbl M OKpy)Kawuias cpeja.

OKOJIOTUs KakK HayKa. 3a/lauy U pasfesibl 5K0/J0ruyd. MeTobl 5K0/I0rMYecKux
WCCJIeJOBAaHUM. JKOJIOTHYeCKOe MUPOBO33DEHHE COBPEMEHHOT 0 YeI0BeKa.

Cpezbl 0OWTaHUs OpPraHU3MOB: BOZHas, Ha3eMHO-BO3/YIlIHasi, TTOUBEHHas,
BHYTpPHUOPraHU3MeHHasl.

OKonoruyeckde (¢akropel. Krnaccupukanusi 3KOJ0THYeCKUX (PaKTOPOB:
abuoTuueckrie, OMOTHYECKHWE W AaHTPOIIOTeHHbIe. [IefiCTBHe 3KOJOTrHYeCKUX
(haKTOpOB Ha OpraHM3MBI.

AbuoTtryeckue ¢GaKTOpbI: CBET, TeMIlepaTypa, BJaKHOCTb. POTONeprUoAn3M.
[MpucriocobneHust  OpraHU3MOB K  JIeHCTBHI0O  abuoTWyeckux  (HaKTOpPOB.
buonoruueckue puTMsl.

buotnueckre  (akTOpBbI. Bugel  OGUOTMUECKMX  B3aMMOJENCTBUIA:
KOHKYDeHLIYsl, XUIIIHAYeCTBO, ciM61o3 u ero ¢opmbl. [lapa3utusm, Koorepaius,
MyTyaau3M, KOMMeHcCaiu3M (KBapTUPAaHCTBO, Hax/ieOHUUeCTBO). AMeHCasu3M,
HelTpasv3M. 3HaueHWe OWOTUYECKUX B3aWMOJIEHCTBUM [Jisi CYI[eCTBOBaHUS
OpraHu3MOB B MIPUPOJHBIX COODII[eCTBAX.

OKOJIOTUYeCKHe XapaKTepUCTUKU mnonyaauuu. OCHOBHBIE —TIOKa3aTesiv
TONYJISIANA: YUCIEHHOCTb, TUIOTHOCTb, POXKJaeMOCTb, CMEpPTHOCTb, IIPUPOCT,
Murpanys. [JyHaMuKa 4rMC/IeHHOCTH TOIYJISILUNA U e€ peryJisiusl.

JeMoHCcTpanuu:

[Moptpetsr: A. 'ym6ombaT, K. @. Pynbe, 3. ['ekkerb.

Tabnuipl U cxembl: KapTa «[IpuposaHbie 30HbI 3emin», «Cpebl 0OUTaHUS
opraHusMmoB», «®doronepuoausm», «llonynauuu», «3aKOHOMEPHOCTA PpoOCTa
YMC/IEHHOCTH TIONYJISILUKA UHPY30pUU-TYPenbKu», «IuiljeBbie Lienm».

JIabopaTopHble 1 MpaKTUYeCKHe padoThI:

JlabopaTopHast pabota Ne 3. «Mopdonornueckrie 0COOeHHOCTH pacTeHHH U3
pasHbIX MEeCT OOUTaHUS».

JlaboparopHasi pabota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHE UEPEHKOB
KoJieyca».

[TpakTrueckast pabora Ne 2. «ITogCUET MIOTHOCTU TTOMYJISI[UN Pa3HBIX BUZOB
pacTeHu».

Tema 4. Coo0111ecTBa ¥ 5K0/I0THUYeCKHe CHCTeMBI.

Coo01jecTBo opraHu3MoB — OuorieHo3. CTpyKTyphl OuolieHO3a: BHUOBas,
MPOCTPaHCTBeHHas, Tpoduueckas (mmieBast). Buzbl-jomuHanTel. CBSI3U B
OuolieHo3e.

OKo/ioTuuecKre CUCTeMbl (9KocucTembl). [loHsATHe 00 3KocUcTeMe U
buoreorjeHo3e. DyHKI[MOHA/TbHbIE KOMIIOHEHTbI JKOCUCTEMbI: TIPOAYLEHTHI,



KOHCYMEHTHI, peflyLieHTbl. KpyroBopoT Bell|eCTB U MOTOK SHEPTUU B 3KOCHUCTEME.
Tpoduueckue (muieBbie) YPOBHU 3SKOCUCTeMBI. [luiljeBble 1ieMd U CETHU.
OCHOBHBIE TIOKa3aTenu 3KOCUCTeMbl: OuoMacca, TPOAYKLUS. OKOJIOTHYeCcKue
MAPAMU/IBI:  TIPOAYKI[MM, UHMC/IeHHOCTH, Ouomacchl. CBOMCTBA 3IKOCHUCTEM:
yCTOWUKBOCTb, CAaMOPeryJisALius, pa3BuThe. CyKieccus.

[IprpogHbIle 5KOCUCTEeMBbI. DKOCUCTEMBbI 03€p U peK. JKOCUCTeMa XBOMHOIO
WU IIIMPOKOTMCTBEHHOTO Jieca.

AHTpOTIOTeHHBbIE ~ 3KOCHUCTEMBI.  ATPO3KOCHCTEMBI.  ¥YPOOIKOCHCTEMBI.
Burosiornueckoe v X03sMCTBEHHOE 3HaUeHe arpo3KOCUCTeM U YPOOIKOCUCTEM.

bropa3Hoobpasve Kak (akToOp yCTOMUMBOCTH 3KocucteM. CoxpaHeHUe
buonoruueckoro pazHoobpasusi Ha 3emiie.

Yuenue B. U. BepHasckoro o 6uocdepe. I'paHullbl, COCTaB U CTPYKTypa
buocdepsl. JKuBoe BeirjecTBO U ero ¢yHkuH. OcobeHHOCTH OHOChepsl Kak
r7i006abHOM  9KOCHUCTeMBI. [[iHaMHUYeckoe paBHOBecHe W oOpaTHasi CBs3b B
6uocdepe.

KpyroBopoThI BelljecTB U OMOreoXuMuUeckre I[UK/IbI 3/1eMeHTOB (yTrJiepo/a,
a30Ta). 30HaIbHOCTEL 6rocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Orocdepe 3emm. AHTpPOIIOTeHHbIe W3MeHeHus1 B Orocdepe.
['obanbHbIe K0J/I0THYeCKHe POD/IeMBbl.

CocyjecTtBoBaHUe TIPUPO/bI U yeJjioBeyeCTBa. CoxpaHeHue
bropa3zHooOpa3susi Kak 0CHOBa ycTounuBocTy 6ruocdepsl. OCHOBa paliOHAIBHOTO
yrpaB/ieHUs TPUPOJHBIMU pecypcaMd UM MX HCIO/Mb30BaHUe. JloCTHKeHus
buonoruu ¥ oXpaHa MPUPO/BbI.

JleMoHCTpauuu:

[Toptpetsi: A. [I)x. Tencnu, B. H. Cykaués, B. 1. BepHackuii.

Tabsuiel ¥ cxembl: «IIuieBbie mernu», «bHOIEHO3: cOCTaB U CTPYKTypa»,
«[Tpupoanbie coobirjecTBa», «llemu mUTaHUS», «IKOMOTMUECKast TMHAPaMUIa»,
«buocdepa 1 yenoBek», «IKOCHCTeMa IMPOKOJMCTBEHHOTO jieca», «DKOCHCTeMa
XBOMHOro Jjeca», «buoneHos Bogoéma», «ArpoueHo3», «I[IpumepHbie
aHTPOTIOTeHHbIe  BO3ZIEMCTBUS Ha TIPUPOAY», «BakHeline HWCTOYHUKHU
3arpsi3HeHUs] BO3/lyXa U TPYHTOBBLIX BOZl», «[louBa — Ba)kHeliIllasi COCTaB/stOIIast
buocdepbi», «PaKTopbl Aerpafaliiy MouB», «[lapHUKOBBIA 3 deKT», «PaKTopbl
PaIMOAKTUBHOTO 3arpsi3HeHuss Ouocdeprbl», «OOmass cTpykrypa Ouocdepbi»,
«PacripocTpaHenve u3HH B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBopor yriiepozia B 6uochepe», «KpyroBopoT a3oTa B IIPUPOJIE».

Ob6opyzoBaHue: Mo/efb-allINKaIUs « TUnMuHble OWOI[eHO3bI», TepOapuii
«PacTtuTesibHbIe c0001IIeCTBAY», KOIEKIUN «bro1ieHo3», «BpeanuTen BaKHENIIINX
Ce/IbCKOXO3SMCTBEHHbIX ~ KyJbTyp», repbapuM W KOJIJIeKI[UM pacTeHud U
JKUBOTHBIX, TIPUHAZIe)Kall[ie K pa3HbIM 3KOJIOTUUeCKMM TpyIIaM OJHOTrO BH7A,



KpacHas kuura Poccuiickoii ®egepaiyu, n300pakeHHsI OXpaHsSEeMbIX BUJIOB
pacTeHUU U )KUBOTHBIX.

I[INTAHUPYEMBIE PE3YJIBTATBEI OCBOEHUA I[IPOI'PAMMEI 11O
bnoJjiormm HA  BA3OBOM  YPOBHE CPEAHEI'O  OBLIEI'O
OBPA3OBAHNMA

Cornacio ®I'OC COOQO, ycraHaBiIMBaKOTCs TpebOBaHUSI K pe3y/bTaTam
OoCBoeHHUs OOyuarol[UMHUCS TIporpaMM  CpefiHero  o0Oijero  obpa3oBaHUS:
JTMYHOCTHBIM, MeTaripeIMeTHbIM U TIPe/]MeTHBIM.

JINUHOCTHBIE PE3YJ/IBTATDI

B cTpyKkType /JMUYHOCTHBIX pe3y/JbTaTOB OCBOeHUs mpenMera «buosmorus»
BbI/le/IeHbI CJIeIVIOIIe COCTaBJISIIOIe: 0CO3HaHWe O0YJarolUMUCS POCCUMCKOM
IPaKJaHCKOW UIEHTUYHOCTU — TOTOBHOCTU K CaMOPa3BUTUIO, CAMOCTOSITE/IbHOCTH
¥ caMoolipefieJieHWI0, Hajauude MOTHBAalMM K oOyueHHio  OGuomoruw,
1jeJieHalIpaB/ieHHOe pa3BUTHE BHYTPEHHUX YOeXAeHWW JIMYHOCTM Ha OCHOBE
K/TIOUEBBIX I1[€HHOCTeH W HMCTOPUUECKUX TPAZMIMKA pa3BUTHSA OMOJOTHUYECKOrO
3HaHUs, TOTOBHOCTh U CTIOCOOHOCTH OOYYaroIMxcsi PYKOBO/ICTBOBATLCS B CBOeM
JlesITeTbHOCTU  1IeHHOCTHO-CMBIC/IOBBIMUA ~ YCTAaHOBKaMH, TPHUCYIIUMU CHUCTEMe
buonoruueckoro o6pa3oBaHUsl, HaJUuMe SKOJIOTUUECKOTO TIPABOCO3HAHUS,
CIIOCOOHOCTU CTaBUTH 11eJIM U CTPOUTD YKU3HEHHbIE TI/IaHBbl.

JInuHOCTHBIE pe3yJ/ibTaThl OCBOEHUS mpeaMmeTa «buonorus» AOCTUTarOTCs B
eIMHCTBe y4yeOHOM ¥ BOCTIMTATENHHOU [eATeTbHOCTH B COOTBETCTBHM C
TPaJULIMOHHBIMU POCCUMCKUMU COLIMOKYJIbTYPHBIMUA, UCTOPUYECKUMHU U JYXOBHO-
HPABCTBEHHbIMHU L[€HHOCTSIMU, TIPUHATHIMU B 00ll[eCcTBe TpaBWIaMHd W HOpPMaMu
TIOBe/IeHUsT U CIOCOOCTBYIOT TIpOLjeccaM CaMOIIO3HaHMSI, CaMOBOCIIMTAHUSI U
CaMOpa3BUTHS, Pa3BUTHS BHYTPEHHEM TIO3ULUM JIMYHOCTH, MaTPUOTHU3MA,
yBaKEHUsI K 3aKOHY U MPaBOIOPSIKY, UeloBeKy Tpy/Ja U CTaplleMy MOKOJIeHUIO,
B3aMMHOTO YBa)KeHUsi, 0epe)KHOro OTHOIIeHUs K KyJbTypHOMY Hac/leAuio u
TpaZuIMsIM MHOTOHallMOHA/JbHOrO Hapoza Poccuiickori Pepnepaiiuy, Npupojie U
OKpY>Karollel cpefie.

JINuHOCTHBIE pe3ynbTaThl OCBOEHHUS yueOHoro ripeaiMera «buosorus»
JOJDKHBI OTpaXkaTh TOTOBHOCTh M CITOCOOHOCTH 00yUaroIuXcsi pyKOBOJCTBOBAThCS
chopMHUpPOBaHHOM BHYTpeHHeM TMO3WllMel JIMYHOCTH, CHUCTEeMOW I11eHHOCTHBIX
OpHeHTal[iii, TIO3UTUBHBIX BHYTPEHHUX  YOEXAeHWW, COOTBETCTBYIOIIUX
TPAIUI[UOHHBIM I[€HHOCTSIM POCCHHCKOTO OOII[eCTBa, pacIIMpeHue >XU3HEeHHOTrO
OMbITa Y OMbITA AESATEeIbHOCTA B TIPOLIeCCe peann3aldd OCHOBHBIX HamnpaBieHUH
BOCIIHUTaTe/IbHOU /leATe/IbHOCTH, B TOM UMCJIe B UaCTH:



1) rpa)klaHCKOT0 BOCIMTAHUSA:

cchOpMUPOBAHHOCTh TPAXKAHCKOM TTO3UIMK 00yuaroierocsi Kak akTHBHOTO U
OTBETCTBEHHOTO UjleHa POCCHUHCKOT0 00ITleCcTBa;

OCO3HaHWE CBOUX KOHCTUTYI[MOHHBIX TIpaB M 00s13aHHOCTeM, yBa)KeHHe
3aKOHa U MpaBOIOpPsI/IKa;

FOTOBHOCTb K COBMECTHOM TBODYECKOM [eSTeJIbHOCTA TIpU CO3[jJaHur
yueOHBIX MPOEKTOB, PeIlleHWH YueOHBIX W TI03HABATe/bHBLIX 3a7lau, BBLIMTOTHEHUU
OurooOrMUeCKUX KCTIepUMEeHTOB;

CcriocobHOCTh ~ OTpejieNIiTh  COOCTBEHHYIO TIO3WI[MIO TI0 OTHOIIEHWIO K
SIBJIEHUSIM COBPE@MeHHOM YKU3HU U 00bSICHATD eé;

yMeHUe YUUTbIBaTh B CBOMX [JeHCTBUSIX HEOOXOAWMOCTh KOHCTPYKTUBHOTO
B3aMIMO/IEMCTBUS JIIO/IeH C pa3HbIMU yOeXIeHUssMU, Ky/IbTYPHBIMH 1IEHHOCTSIMHA U
COLIMA/IbHBIM T0JIO)KEHHEM;

FOTOBHOCTb K COTPYJHAYECTBY B TIpOLlecCeé COBMECTHOI'O BBITIOJHEHUS
yueOHBIX, TIO3HABaTe/NbHBIX W UCCAe0BaTeNbCKUX 3aZlau, yBa)KUTeTbHOTO
OTHOIIIEHUSI K MHEHHIO OIMOHEHTOB TPy OOCY>XAEeHUU CIIOPHBIX BOIPOCOB
OUMOIOTMUeCKOTO CO/IePyKaHuS;

TOTOBHOCTb K T'yMaHWTApHOM Y BOJIOHTEPCKOM JeATe/IbHOCTY;

2) IaTPUOTHUYECKOT0 BOCTIMTAHMS:

chOopMHPOBaHHOCTD POCCHUUCKOU rpakJjaHCKOM WJIEHTUYHOCTH,
MaTpyuoTH3Ma, YBakKeHHs K CBOEMY HAapOAy, UyBCTBa OTBETCTBEHHOCTW Mepe[
PopuHOW, ropfoctT 3a CBOM KpaW, CBOWO PoauHy, CBOM f3bIK U KYJIBTYDY,
TIPOLLIJIOe U HACTosiliee MHOTOHALIMOHAILHOTO Hapoja Poccuy;

LIEHHOCTHOe OTHOLIEHWE K MPUPOJHOMY Hac/le[li0 Y MaMsITHUKaM MPUPO/BbI,
JlocTKeHUsiM Poccru B HayKe, UCKYCCTBe, CIIOPTe, TEXHOJIOTUSIX, TPY/IE;

CrIOCOOHOCTh OI|eHWBAaTh BK/a[l POCCHUMCKUX YYEHBIX B CTAHOBJIEHWE U
pa3BuTHe OWOMOTWM, TIOHUMAHUS 3HaueHHs OWOJOTHH B TIO3HAHWM 3aKOHOB
TIPUPO/IbI, B )KU3HU Ue/IOBeKa ¥ COBPEMEHHOT0 0011[eCTRBa;

uzieiHasi y6eXX16HHOCTb, TOTOBHOCTb K C/IYy)XKeHUIO UM 3aiute OTeuecTBa,
OTBETCTBEHHOCTH 3a ero Cyb0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHeE [yXOBHBIX LIEHHOCTEeW POCCUUCKOTO HApO/a;

c(hOpMUPOBAHHOCTh HDABCTBEHHOT'O CO3HAHUSI, STUUECKOT0 MOBe/IeHMUS;

CIoCcOOHOCTh OLIEHHMBaTh CUTYyallMI0 M TIPUHUMAaThb OCO3HaHHbIE pellleHus,
OpHUEHTUPYSICh Ha MOPa/IbHO-HPAaBCTBEHHbIE HOPMbI U [IeHHOCTH;

0CO3HaHHe JIMYHOTO BKJ/IaJja B TIOCTPOEHHE YCTOUUHUBOTO OyayIiero;

OTBETCTBEHHOE OTHOIIIEHWe K CBOMM POJIUTEJISIM, CO3/]JaHHI0 CeMbU Ha OCHOBE
OCO3HAaHHOT'O TIDUHATUS LIEHHOCTEM CeMEeMHOM JKU3HA B COOTBETCTBUU C
TpaguLUsIMU HapoJoB Poccuuy;



4) 3CTeTUYeCKOro BOCITUTAHUSA:

3CTeTUUeCKoe OTHOIlleHWe K MHUPY, BK/IIOYasi 3CTeTUKY ObITa, HayuHOTO M
TEeXHUUYECKOTO TBOPUECTBA, CTIOPTa, TPYZa, 00I[eCTBEHHBIX OTHOIIEHHMH;

TOHMMaHKe SMOLIMOHAILHOTO BO3/IeHiCTBUS )KUBOMW TIPUPO/bI U €€ 1[eHHOCTY;

FOTOBHOCTh K CAaMOBBIP@KEHHIO B pa3HbIX BU/IaX WCKYCCTBa, CTpeMJIeHUe
TMPOSIB/IATh KaueCcTBa TBOPUECKOM JTMYHOCTY;

5) ¢u3uyeckoro BoCMUTAHHUA, (DOPMHUPOBAHUA KYJbTYPbl 3/J0POBbS H
IMOIMOHA/ILHOTO 0/1aromo/Tyunsi:

MOHMMaHWe W peaju3alus 3J0pOBOro M 0Oe3omacHOro obpasa >KM3HU
(3mopoBoe  TIMTaHWe, COOJIIO/IeHWEe  TUTMEeHWYeCKUX TIpaBWJI U HOPM,
cOba/slaHCHPOBaHHBIM pEXUM 3aHATUM U OT[AbIXa, PperyaspHas du3nueckast
aKTUBHOCTh), Oepe)KHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOT'O OTHOIIEHUSI K
CcoOCTBeHHOMY (DM3UUECKOMY U TICUXUUeCKOMY 3/]0POBBIO;

MOHMMaHWe 1IeHHOCTU TIpaBW/l WHAWBUAYaJbHOTO W  KOJIJIEKTUBHOIO
6e30MacHOr0 MOBe/IeHHsI B CUTYAI[UsAX, YTPOKAIOI[HX 37I0POBBIO U JKU3HHM JIIOIEeH;

OCO3HaHMe TOCAe[CTBUI U HENpUSTUS BPeAHbIX MpUBbIUeK (yroTpeOsieHus
a/IKOT0J1s51, HAPKOTHKOB, KypeHusl);

6) TPYyA0OBOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/ly, OCO3HaHUe 1IeHHOCTH MaCTePCTBa, TPYA0/I00He;

FOTOBHOCTh K AKTMBHOMU JeSTeJIbHOCTA TEXHOJIOTUUECKOW U COL[MA/IbHOMU
HaIpaB/IEHHOCTH, CIIOCOOHOCTh MHUIIMHMPOBATh, TUIAHUPOBATh U CAMOCTOSITE/THHO
BBITIOJIHSATh TaKyI0 IesiTeIbHOCTD;

VMHTepeC K pa3nuuHbiM cdepam npodecCruoHanbHOU [lesTeTbHOCTH, YMeHue
COBepIIaTh OCO3HAaHHBIA BBIOOp Oyayiedd mnpodeccud ¥ peanTu30BBIBATH
coOCTBeHHbIe )KM3HEHHbIE TIaHbl;

TOTOBHOCTb W CIIOCOOHOCTH K 00Opa3oBaHMIO M caM00Opa3oBaHHWIO Ha
TIPOTSPKEHUU BCeU »KU3HY;

7) 3K0JIOTHYeCKOr0 BOCIIUTAHMS:

9KO/IOTUYECKH Ilefilecoo0pa3Hoe OTHOIIeHWe K TIPUpPOZie KaK WMCTOUHHUKY
JKW3HU Ha 3emMJ/ie, OCHOBe eé CyIl|eCTBOBAaHMUS;

TIOBBIIIIEHWE YPOBHSI 3KOJIOTUUECKOW Ky/JbTYpbl: TMpHOOpeTeHue OIlbITa
MJIaHUPOBAHUSI TIOCTYMIKOB U OLIEHKM WX BO3MOXKHBIX TOCAeACTBUM  [IJist
OKpY>Karoller Cpe/ibl;

OCO3HaHMWe T700abHOTO0 XapaKTepa 3KO0JIOTMUeCKHX IpobseM W myTed uX
pelieHus;

CrIoCOOHOCTh WCTIONMB30BaTh IIpUOOpeTaeMble TMpH H3ydeHUH Ouosioruu
3HAaHUST W YMEHHUs TIpH pelIeHHH Tpo0/ieM, CBSI3aHHBIX C  pal[MOHA/TbHBIM
TIPUPO/OTIOIb30BaHeM  (COOMoZieHHe  TIpaBU  TIOBeZIEHWSI B TIPUpOJie,



HalpaB/IeHHbIX Ha COXpaHEHWe paBHOBECHS B S5KOCHCTeMaX, OXpaHy BU/OB,
3KocucTeM, buocdepnl);

aKTMBHOE HemnpusTHe [IeHCTBUM, TNPUHOCIIIMX BpeJ,  OKpYyKatollein
TIPUPOJHON CpeZie, yMeHHe MPOTrHO3UPOBATh HebaronpusiTHbie SKOJI0TUYecKue
NOC/IeZICTBUS MPeANPUHUMAEMbIX JeMCTBUIN U peJ0TBpallaTh UX;

Ha/Muye pasBUTOI0 3KOJ0TMYECKOr0 MBILLIEHHUs], SKOJIOTMYeCKOU KY/IbTYPhI,
OTbITa JesiTeIbHOCTH 9K0JIOTUYeCKOn HaTIpaBJ/IeHHOCTH, yMeHUsI
PYKOBOZICTBOBAaTbCSI UMM B TO3HaBaTe/JbHOW, KOMMYHHUKAaTUBHOM U COLIMAIbHOMU
MPAKTHKe, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOU JeSITeTbHOCTH 3KOJI0TMYeCKOon
HarpaB/IeHHOCTY;

8) neHHOCTH HAyYHOI0 NO3HAHMUA:

c()OpMUPOBAHHOCTb MMPOBO33PEHUS], COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAayKU U OOII[eCTBeHHOW TMPaKTHUK{, OCHOBAaHHOTO Ha JAuasore
KYJIbTYP, CII0COOCTBYIOIIEr0 0CO3HAHUIO CBOET0 MeCTa B MOJIMKY/IbTYPHOM MUPE;

COBepIIeHCTBOBaHME $3bIKOBOM W UYWTaTe/JbCKOW KYJ/bTypbl KakK Cpe/CTBa
B3aUMO/JIeNCTBUSI MEXXY JIFOJbMH U TTO3HAHUSI MUDA;

TOHMMaHWe crieubuKd OWONMOTUM KakK HayKd, OCO3HaHWsS eé poJiu B
(OopMHpOBaHMY paLMOHAIBHOTO HAYYHOTO MBIIUIEHHUS, CO3[,@HUU 11eJIOCTHOTO
nipeficTaB/ieHUss 00 OKpy’KarollleM MUpe Kak O e[MHCTBe TMpPUPOJbl, YejoBeKa U
obiiecTBa, B TO3HAaHWU MPUPOJHBIX 3aKOHOMEPHOCTell W pelleHUM MpobieM
COXpaHeHUsi PUPO/IHOTO PaBHOBECHS;

yOexx1EHHOCTh B 3HAUMMOCTH OMOJIOTMU [IJIsi COBPeMEHHOM LUBUIM3ALIVU:
obecrieueHrsi HOBOT'O YDOBHSI Pa3BUTUSI MeJULMHBI, CO3/laHUe TepCreKTUBHbIX
OMOTeXHOJIOTUM, CIMOCOOHBIX  pelllaTb  pPecypcHble  TpobjeMbl  pa3BUTHS
ye/ioBeyeCTBa, MOMCKA MyTel BbIXOZa U3 I100a/lbHBIX 3KOIOTUUeCKUX Mpo0seM U
obecrieueHusi  Tiepexofia K  yYCTOMUMBOMY  pa3BUTHIO,  Ppal[MOHAJbLHOMY
WICII0/Ib30BaHHIO TIPUPOAHBIX pPECypCcOB U (POPMHUPOBAHHIO HOBBIX CTaH/apTOB
JKU3HUY;

3aMHTEepeCOBaHHOCTb B TIOAy4YeHHWU OWONIOTMYECKUX 3HAaHUA B  Le/sX
MOBBILLIEHUsT  00Ileid Ky/JabTyphbl, €CTeCTBEHHO-HAayyHOW TIpPaMOTHOCTH, Kak
COCTaBHOM 4acTy (PYHKLMOHAIBHON IPaMOTHOCTH 00ydJarouuxcs, Gpopmupyemoit
TIpY U3yueHuu 6uomnoruy;

MOHWMaHWe CYLIHOCTHM MeTOJZIOB IMO3HaHUS, WCI0/Ib3yeMbIX B eCTeCTBEHHbIX
HayKaX, CIOCOOHOCTM WCII0/Ib30BaTh TIOAy4yaeMble 3HaHUs [jIg aHaau3a M
0ObsICHEHUS SIBJIEHUM OKPY)KAIOIL[er0 MUPA U TPOUCXOJSIINX B HEM HM3MeHEeHWH,
yMeHHe JefaTh OOOCHOBaHHbIe 3aK/IHOUEHHsI Ha OCHOBe HayuHbIX (aKTOB U
VMMEIOLMXCS JAHHBIX C L[e/IbI0 MOTyYeHUs! J0CTOBEPHBIX BbIBO/IOB;

CIIOCOOHOCTh CAaMOCTOSITE/IbHO MCII0/Ib30BaTh OWOIOTHYeCcKUe 3HaHUsS [iJIs
peliieHusi Tpo6/ieM B peaibHbIX >)KU3HEHHbIX CUTYaLUsX;



OCO3HaHMUe LIeHHOCTHM HAay4YHOU [esITe/IbHOCTH, I'OTOBHOCTb OCYILeCTBJIATh
MPOEKTHYI0 M UCCJIe[J0OBaTeNbCKYIO JesiTeTbHOCTh UHAWBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIOCOOHOCTH K  HelpepblBHOMY  00pa3oBaHUIO U
camMo00pa30BaHUI0, K aKTHBHOMY IIOJlyUeHUI0 HOBLIX 3HAHUU MO Ouo/OTMU B
COOTBETCTBUM C )KU3HEHHBIMU TTOTPeOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJ/IbTATHI

MertanpeameTHble pe3y/ibTaTbl OCBOeHUs] yueOHoro npeamera «buomorusi»
BK/IIOUAIOT: 3HauuMble [yl (OPMHUPOBaHUSI MHMPOBO33peHUs] 00yuaroIuxcs
MEXIHCIUTTMHAPDHBIEe (MeXKIIpeJMeTHbIe) obljeHayuyHble TIOHATHS, OTpaKarolirie
L[eJIOCTHOCTh HayuHOM KapTUHbI MHpa M CHelU(pUKy MeTOJ0B I103HAHUS,
WCIO/Ib3yeMbIX B €CTeCTBEHHbIX HayKax (BelecTBO, SHEpPrus, siBJieHWe, TpoLecc,
CUCTeMa, HayuHbIM (DaKT, MPUHLIUIM, TUMOTe3a, 3aKOHOMEPHOCTh, 3aKOH, Teopwus,
ucciiefioBaHue,  HaOJfoZieHWe,  U3MepeHWe,  JKCMIEpUMEHT U JApYTrux),
yHUBepcanbHble yueOHbIe [eHCTBUS (TI03HABaTe/ibHbIe, KOMMYHHUKAaTHBHbEIE,

peryJiiTUBHBIE), obecrieunBaroIye dbopmupoBaHue (byHKIIMOHATBHOM
rPaMOTHOCTM Y  COI[MATbHOM KOMIIeTeHIIMM OO0y4YaroIuxcs, CII0COOHOCTD
00yyJarIUXCs MCT0JTb30BaTh OCBOEHHbIe MEXXIHUCIUTITMHAPHBIE,

MHDOBO33peHUYeCKHe 3HAaHWsS W yHUBepca/ibHble yueOHbIe [IeWCTBUA B
M03HaBaTe/IbHOW U COLMA/IbHOU TMPaKTUKe.

MertarnpeaMeTHble pe3y/bTaTbl OCBOEHUs] TPOrpaMMbl CpeJgHero obiiero
o0Opa3oBaHus [JOJKHBI OTPaXKaTh:

OBapenue YHHBepCaTbHBIMH y4eO0HBIMH Nno3HaBaTe/IbHbIMU
NeNCTBUSAMU:

1) 6a3oBbIe JIOTHUECKHE AeHCTBUA:

camocTosiTelbHO  (OpMy/MpoBaTb M aKTyaJU3upoBaTh  Mpobiemy,
paccMaTpyBaTh €€ BCECTOPOHHE;

WCIO/Ib30BaTh TP OCBOEHWM 3HAHUM MPUEMBI JIOTUUECKOTO MBIILIEHUS
(aHanm3a, CUHTe3a, CpaBHeHUs, KiaccuduKayu, 000011eHNsT), PaCKpbIBaTh CMBIC/T
buonornueckKux TMOHATUM (BBIJENSITh WX XapaKTepHble MPU3HAKW, YCTaHABIUBATh
CBSI31 C PYTUMU MOHSTUSIMU );

onpejieSiAiTh 1leJId JesiTe/TbHOCTH, 3ajaBasi MapaMeTpbl M KPUTEPUM UX
JIOCTVDKEHHUS], COOTHOCUTD Pe3YJ/IbTaThl JesITeJIbHOCTHU C MOCTaB/IeHHBIMU LIe/ISIMU;

WCTI0/Tb30BaTh OMOIOTUecKe TIOHATUS 7151 00bsiCHeHUsI (DAaKTOB U SIBJIEHUIM
JKUBOU TIPUPO/IbI;

CTPOUTH JIOTUUECKHe PpacCykaeHUsi (UHAYKTUBHbIe, [eJyKTUBHbIe, IO
aHAJ/IOTUM), BBISB/SATb 3aKOHOMEPHOCTW U MPOTHMBOpEUHsT B pacCMaTpHUBAaEMbIX
sIBJIeHUsIX, (DOPMY/IMPOBATh BLIBO/IbI U 3aK/TFOUEHHUSI;



TPUMEHSITh CXeMHO-MO/IeJ/IbHbIe cpeicTBa s TIpe/ICTaBJIeHUs
CYII[eCTBEHHBIX CBsi3eli M OTHOIIIEHWH B M3ydaeMbIX OMOOTHYECKUX OOBEeKTax, a
TaKkKe  TPOTUBOPEUYMM  pa3HOTO  pOJa,  BbIABJAEHHBIX B  Pa3/IMUYHBIX
VMH(OpMaI[MOHHBIX UCTOUHUKAX;

pa3pabaThiBaTh TIaH pelieHys MpobemMbl C YUETOM aHaaM3a MMEIOL[UXCS
MaTepHa/ibHbIX U HeMaTeprabHbIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JleSITe/TbHOCTh, OLIeHUBAaTh COOTBETCTBUE pe3y/IbTaTOB
11eJIsIM, OLIEHUBAaTb PUCKU TOC/IeICTBUMN [eATe/IbHOCTH;

KOODAWHUPOBaTh M  BBIMIOJIHATE Pab0OTy B  YCJIOBUSX  peasibHOTO,
BUPTYaIbHOTO0 1 KOMOMHUPOBAHHOT'O B3aMMO/IeNCTBYS;

pa3BHBaTh KpeaTUBHOE MbIILIJIEHUe TP pellieHUH KU3HeHHBIX npobJiem.

2) 6a3oBbIe HCC/IeJ0BaTe/TbCKHE AeHCTBUS:

BJIafleTb HaBbIKaMU yueOHO-UCC/ieloBaTeTbCKOW U TIPOEKTHOM JlesTeTbHOCTH,
HaBbIKAaMU  pa3pellieHdss 1pobsieM, CIMOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITeJTbHOMY MOMCKY METO/IOB pellleHUs] TPAaKTUYeCKUX 3aJjay, MPUMEeHEeHHUI0
pa3/IMuHbIX METO/I0B MO3HAHUS;

WCIIO/Ib30BaTh pa3/iMyHble BU/bI [eSTEbHOCTH MO TIOJYYEeHHUIO HOBOTO
3HaHUSI, €Tr0 UWHTepIpeTaluy, Ipeo0pa30BaHUI0 W TIPUMEHEHHI0 B yueOHBIX
CUTYyaI[UsIX, B TOM YHCJIe TIPU CO3ZIaHUU YUeOHBIX U COI[Ma/IbHBIX TTPOEKTOB;

(opMHpOBaTh HayUHbIN THUIT MbIIIJIEHUS, B/1a/leTb HAYUHOM TepMHUHOJIOTUEM,
K/IFOUeBbIMU MOHATUSIMUA U METO/IaMU;

CTaBUTh W (HOPMy/IUpOBaTh COOCTBEHHBIE 3a/laud B 0Opa3oBaTebHOMU
JlesITeTbHOCTU U YKU3HEHHBIX CUTYaLUsIX;

BBISIB/IAITb [IPUYMHHO-C/IE[ICTBEHHbIE CBSI3M W aKTya/JW3uMpOBaTh 3ajady,
BbI/I[BUTaTh THUIIOTe3y eé pellleHus], HaXxOJWUTh apryMeHThbl [/ J0Ka3aTelbCTBa
CBOMX YTBED)X/eHWM, 3a/laBaTh NlapaMeTpbl U KPUTEPUU PeIleHus;

aHa/IM3UpOBaTh TMOJyYeHHble B XOJe pelLleHWs 3a[aud pe3y/bTaThl,
KPUTHUUYECKU OL|eHWBATh MX 10CTOBEPHOCTb, TPOrHO3MPOBAaTh U3MeHeHHe B HOBBIX
YCJIOBUSIX;

JlaBaTh OI[€HKY HOBBLIM CUTYalLlUsIM, Ol|eHUBaTh MPHUOOPETEHHBIM OIIbIT;

OCYILLeCTB/ISITh 1ie/ieHarpaB/IeHHbI TIOUCK TepeHoca CpPeCTB U CrocoboB
JleMCTBUS B IPOQ)eCCUOHANBHYIO Cpefly;

yMeTb TepeHOCHTh 3HaHUSI B TI03HABaTe/JbHYI0 W TIPAKTHUeCKyk o0bsacTtu
JKU3HeIeITe/IbHOCTHY;

yMeTh UHTETpHUPOBaTh 3HAHUS U3 Pa3HbIX MPe/IMETHLIX 00/1acTe;

BbI/IBUTaTh HOBBIE W€, MpeJJjiaraTb OPUTMHa/IbHbIE TIOAXOAbl U pelleHus,
CTaBUTH MPOOIEMBI U 3a/IauH, JOMYCKAOIIIYe abTepHAaTUBHbBIE PellleHus.

3) pa6oTa c uadopmanueii:



OpPUEHTHPOBaThCS B PA3/IMUHbIX UCTOYHUKAaX UH(OpMaLM (TeKcTe yueOHOro
nocobusi, Hay4yHO-TIOMYJ/ISIPHOW JiUTepaTrype, OWO/JIOTUYECKUX CJIOBapsiX U
CTpaBOYHMKAX, KOMIbIOTepHbIX 0a3ax [aHHBIX, B VIHTepHeTe), aHA/IU3UPOBATh
MH($OpMaLMIO pPa3/IMYHbIX BUJIOB U (POPM Mpe/CTaB/IeHusl, KpUTUUECKU OLIeHUBATh
eé J0CTOBePHOCTb U HEelIPOTHBOPEUNBOCTb;

(opMynMpoBaTh 3arpochl ¥ NMPUMEHATb pa3/IvyHble METOAbl NIPU IOUCKe U
oTbope OUo/IOrMYeCcKOl HMHGbOpPMaIU, HeOOXOAUMON [jisi BBITIOJIHEHUS yueOHbIX
3a/ay;

nprobpeTaTs OMBIT UCIOJ/Ib30BaHUS WMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TeXHOJIOTUA, COBEPLLEHCTBOBATh KY/JbTYPy aKTHBHOI'O MCII0J/Ib30BaHHUS Pa3/TMUHbIX
TIOUCKOBBIX CHCTEM;

CaMOCTOSITEJILHO ~ BbIOMpaTh  ONTHUManbHy0  (OpMy  TMpe/CTaB/eHHs
6uonornueckoit nHdopMaluu (cxeMbl, TpaduKy, JUarpaMMbl, TabIULbI, PUCYHKU
U pyroe);

WCTOb30BaTh HAy4HbIM $3bIK B KauecTBe CpejCcTBa Ipu paboTe C
Ouonoruueckoit uWHboOpMalvel: TPUMEHSITh XUMHUUeCKue, (QuU3nMUeckue U
MaTeMaTHuecKrde 3HaKu U CUMBOJbI, (opmysbl, abOpeBUaTypy, HOMEHK/IATYypYy,
UCTIONb30BaTh M TpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHe  CpeJCTBa
HarJIsiJHOCTHY;

B/afleTb ~ HaBbIKAMM  pacro3HaBaHUs M 3alUThl  MH(pOpMaLuH,
WH(POPMAaLIMOHHOM 6€30MacHOCTH JIMYHOCTH.

OBafieHHe YyHUBEPCA/IbHBIMU KOMMYHUKAaTUBHBIMH JelICTBUAMM:

1) o0meHue:

OCYILIeCTB/ISITh KOMMYHHMKALIMY BO BCeX C(epax KM3HU, aKTUBHO y4aCTBOBAaTh
B /iajiore WM JUCKYCCUM TI0 CyIl[eCTBY 00OCy»x/aeMoil TeMbl (YyMeHUe 3a/iaBaThb
BOMPOCHI, BBbICKA3bIBaTh CY)KJEHUS] OTHOCUTEbHO BBITIOJHEHUs TMpejJiaraemMon
3a/jaud, YUMTbIBaTb UHTEpPEeChl U COIJIACOBAHHOCTh MO3WULIMK JPYTHUX y4aCTHUKOB
Jiiaziora Wiy JUCKYCCUH);

pacriosHaBaTb HeBepOasbHble cpejicTBa OOIeHUs, MOHUMAThb 3HauyeHHe
CoLlMaibHbIX 3HAKOB, TMPEeAMNOChUIOK BO3HWKHOBEHHSI KOH(MIMKTHBIX CUTYaLWH,
yMeTb CMAr4aTh KOH(M/IMKThI ¥ BeCTH eperoBophbl;

B/Ia/IeTh Pa3/MUHbIMU criocobaMy oOIeHHs ¥ B3aUMO/ENCTBUS], MTOHUMATh
HamepeHUsl APYTUX JItOJiel, MPOSIB/ISITh YBa)KUTE/IbHOE OTHOLIIeHHe K coOeceJHUKY
1 B KOppeKTHOU dopme (hopMy/IMpOBaTh CBOM BO3pa’KeHMUS;

pa3BEPHYTO W JIOTUUHO HM3/araTb CBOK TOYKY 3peHHsI C UCIOIb30BaHUEM
13bIKOBBIX CPE/ICTB.

2) coBMecTHasi iesiTe/IbHOCTh:



MOHUMAaTb Y UCMO/b30BaTh MPeUMYIecTBa KOMaHJHOW W WHAWBU/Ya/TbHOU
paboThI TpU peltieHUH 610/I0rUUecKoi MpobieMbl, 000CHOBLIBaTh HEOOXOAUMOCTD
TIpPUMeHeHHsI TPYTIOBBIX (POPM B3aUMO/IeHiCTBYS TIPU PellieHuH yueOHOH 3aziau;

BbIOMpATh TEMAaTUKy W MeTO/bl COBMECTHBIX JeNCTBHM C YUYETOM OOIIUX
WHTEPeCOB ¥ BO3MOKHOCTe! Ka)KA0ro jieHa KOJI/IeKTHBA;

NMpUHUMAThb 1leJii  COBMECTHOW  [leATe/lbHOCTH, OpraHU30BbIBAaTH U
KOODJWHHUPOBATh JEWCTBUSA TI0 €€ JOCTIKEHWIO: COCTaB/IsATh TUIAaH JeMCTBUH,
pacrpeziesiitb poJidi C YYETOM MHEHMM Y4YaCTHMKOB, OOCY>KJaTh pe3y/IbTaThl
COBMECTHOM paboTHI;

OLIeHHWBaTh KaueCTBO CBOETO BK/IaZla M KaKIOr0 ydaCTHUKA KOMaHZbI B
001111l pe3y/ibTaT 10 pa3pab0TaHHBIM KPUTEPHSIM;

rpejjiaraTh HOBBbIE TIPOEKTHI, OL€EHWBaThb W/EW C TI03WI[MA HOBHU3HBI,
OPUTMHABHOCTH, MPAaKTUYECKOW 3HAUNMOCTH;

OCYIIIeCTB/ISITh TIO3UTHBHOE CTpaTernyeckoe TIOBeJileHHWE B  pa3/TMUHBIX
CUTYaLUsIX, TIPOSIBJISITH TBOPUECTBO M BOOOpaXkeHUe, ObITh MHUIIMATUBHBIM.

OB/1ajieHHe YHHUBEPCA/IbHBIMHU Pery/IATHBHbIMH JeHCTBUSIMU:

1) camoopranu3anus:

WCTI0/Ib30BaTh OHOJIOTHUeCKHWe 3HaHWSA [ BBISBIAeHUs MpobseM U UX
pellieHus B )KU3HEeHHBIX U yUeOHBIX CUTYal[UsX;

BbIOMpaTh Ha OCHOBe OHOJIOTUYECKWX 3HAHUM 1je/ieBble W CMBIC/IOBbIE
YCTaHOBKM B CBOWX JEMCTBUAX U IMOCTYIIKAX 0 OTHOIIIEHWIO K >KUBOM TPHUPOJE,
CBOEMY 3/I0POBbBIO U 3/10PDOBbI0 OKPY KaIOIIIUX;

CAaMOCTOSITeJTEHO OCYIIeCTB/ISATh TT03HABATebHYIO JesTebHOCTb, BBISB/ISAThH
rpo6jieMbl, CTaBUTh U (POPMY/IMPOBaThL COOCTBEHHBIE 3aJjauv B 00pa30BaTe/bHOM
JIeSITeTbHOCTH U JKU3HEHHBIX CUTYaI[UIX;

CAMOCTOSITeJIbHO ~ COCTaB/ISATh TIUIAaH peIlIeHHs TIpo0/JieMbl C  YUETOM
MMEIOIUXCS PeCypPCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPe/ITTOUTeHHH;

JlaBaTh OLIEHKY HOBBIM CUTYal[UsIM;

pacLIMpsSTh paMK{ yueOHOro rpeiMeTa Ha OCHOBe JIMUHBIX TIPe/IOUTeHu;

JlefiaTb 0CO3HAHHBINA BBIOOP, apryMeHTHPOBATh ero, OpaTh OTBETCTBEHHOCTH
3a pelleHue;

OLIeHHBAaTh TIPUOOPETEHHBIN OTTbIT;

criocobcTBOBaTh  (POPMHPOBAHUIO U TIPOSIBJIEHWIO IITMPOKOW 3PYAULIMUA B
pasHbIX 00/1aCTAX 3HAHWUM, TIOCTOSIHHO TIOBBIIIATH CBOW OOpa3oBaTeNbHBIA U
KyJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyalUsiM, BHOCUTb KODPEKTUBBI B [IeSIT€TbHOCTB,
OLIeHHWBAaTh COOTBETCTBHE Pe3y/IbTaTOB 1ieJisIM;



B/IaZIleTh  HaBbIKaMM  I[103HABaTe/JbHOM  pedieKCMM KaK  OCO3HaHUs
COBepIllaeMbIX JIeMCTBUA M MBIC/IMTENBHBIX MPOLIECCOB, WX pe3y/JbTaTOB U
OCHOBaAHWM, WCIOIb30BaTh MPUEMBbI pedIeKCHH MIJisi OL[eHKH CUTYaIluH, BbIOOpa
BEPHOI0 pPelleHuUS;

yMeTh OLIeHWBaTb PUCKUM W CBOEBPEMEHHO MPHWHMMATh pellieHus M0 UX
CHW)XEHHUIO;

MPUHAMAaTh MOTHBBI W apryMeHThbl [JPYTrUX TIpU aHaau3e pe3y/bTaToB
JleATeJIbHOCTY;

3) npuHsTHE Celds U APYruxX:

MIPUHUMATh Cebsi, IOHMUMasi CBOM HeIOCTaTKH U JOCTOMHCTBA;

MPpUHUMaTb MOTHUBBI W apryMeHThl [JPYTMX [pU aHaju3e pe3yJbTaToB
JlesITeJIbHOCTH;

TIpU3HaBaTh CBOE TTPABO U TPABO IPYTHX Ha OIIHNOKY;

pa3BHBaTh CIIOCOOHOCTH TTOHUMATh MUP C TIO3ULIUU APYTOT0 Ye/loBeKa.

INPEAMETHBIE PE3YJIbTATHI

[TpengMeTHbIe pe3ysibTaThl OocBoeHHUsi TporpamMMbl COO mo 6Guonoruu Ha
6a30BOM ypOBHe BK/IIOUAIOT crieljuduueckye Ass yueOHoro rpegmera «bruomorusi»
HayuHble 3HaHUsI, YMeHUsI U CTOCOOBI ZIeMCTBUI 10 OCBOEHHIO, UHTEPIIpeTaly U
1peoOpa30BaHMIO0 3HAHWH, BUBI [IeSTEbHOCTH TI0 TIOYYeHUI0 HOBOTO 3HAHUS U
TIPUMEHEHHI0 3HaHWM B pa3/MUHBbIX y4eOHBIX CHUTYyallUsX, a TakkKe B peasibHbIX
JKU3HEHHBIX CUTyallUsiX, CBs3aHHbIX C Ouosorveil. B mporpamme rpeiMeTHbIe
pe3y/bTaThl TIPeJCTaB/eHbI 110 To/laM 00yUeHUsl.

[IpeameTHble pe3y/bTaThl OCBOeHUs yuebHOro ripegmeta «buomnorus» 6 11
K/1dcce JO/DKHBI OTPakaTh:

c(OpMUPOBAHHOCTb 3HAaHWUW O MeCTe W POU OMOJIOTHUU B CHCTeMe HayYHOTO
3HaHWUS eCTeCTBEHHbIX HayK, B ()OPMUPOBAaHHWHA COBPEMEHHOU eCTeCTBEHHO-
Hay4YHOM KapTWHbl MMpa U Hay4YHOIO MHMPOBO33DeHMs], O BKJIaJle POCCUMCKUX U
3apy0e)KHbIX YUEHBIX-OMO/IOTOB B pa3BUTHe OWOIOTHH, (QYHKI[MOHATBHON
rPaMOTHOCTH YeJsIOBeKa [J1s1 pellleHus )KU3HeHHbIX 3a/ay;

yMeHUe pacKpbiBaTh CO/lep>KaHuhe OWOIOrMuecKWx TePMUHOB U TIOHSITUM:
JKU3Hb, KJIeTKA, OpraHu3M, MeTabomm3Mm (oOMeH BeleCTB U TIpeBpallleHue
5HEepruu), roMeocTas (camoperyJsilys), YPOBHeBasi OpraHu3aLysl )XUBbIX CHUCTEM,
CaMOBOCIIpOM3Be/ieHre (pPerpoAyKLusi), Hac/eJCTBeHHOCTb, U3MEHYMBOCTb, POCT U
pasBuUTHUE;

yMeHUe u3iaraTb Ouosiornueckde Teopuu (K/1eTOouHas, XpOMOCOMHasi,
MyTal[MOHHasi, LIeHTpajbHas J0rMa MOJIeKy/isspHOW Ouosoruu), 3akoHbl (I
Mengensi, T. Mopratna, H. V. BaBunoBa) u yuenusi (0 mjeHTpax MHOToobpasus u



TPOMCXO’K/IeHUsT Ky/lbTypHbIX pacTeHuii H. U. BaBuioBa), ornpejensiTb TpaHUILbI
VX TIPUMEHUMOCTH K XKUBBIM CHCTEMaMm;

yMeHHe Bja/leTh MeTOZaMU HayuHOTro TI03HaHus B Guosiorun: HabmoeHye 1
OTKCaHUe >KUBBIX CUCTEM, MPOLIECCOB M SIBJIEHWI, OpraHu3alysi U TpOBeJeHue
OUOMOTUUeCKOTO  JKCIIePUMEHTa,  BBbIIBDKEHHWE  TUIOTe3bl,  BbIsB/IEHHUE
3aBUCHMOCTH MEXXAY UCC/elyeMbIMU Be/JWUMHAMU, OOBsICHEHWe T10/yUeHHbIX
pe3y/IbTaTOB, MCIO/Ib30BaHHBIX HAayUHbIX TOHSTHM, TeOpWN U 3aKOHOB, yMeHUe
JlenaTh BbIBO/IbI HA OCHOBAHWU TOJTyUeHHBIX pe3y/bTaToB;

yMeHUe BblJe/ISTh CyllleCTBeHHble MPU3HAaKU BHUPYCOB, KJI€TOK MPOKApUoT U
9YKapHOT, OJHOK/JIETOYHBIX M MHOTOK/JIETOUHBIX OpPraHU3MOB, OCOOEHHOCTH
rporjeccoB: oOMeHa BellleCTB U TpeBpallleHus] SHepruu B KieTke, (POTOCUHTe3a,
MIaCTUYECKOTO M 3SHepreTMueckoro obmeHa, XeMOCHHTe3a, MHTO3a, Meio3a,
OTJIOJOTBOPEHUS], Pa3sMHOXKEHHUsl, HWHAUBUAYaJlbHOIO pa3BUTUS OpraHU3Ma
(oHTOTEHE3);

yMeHUe TIPUMEHSITh T0/yueHHble 3HaHUS i O00bsCHeHHs OHO0/IOTHYeCKUX
MPOLIECCOB U SIBJIEHWH, [/ IPUHATUSI MPAaKTUUECKUX PeIleHU B MOBCEJHEeBHOU
JKU3HU C 1iesiblo  obecrieueHUst 0e30T1aCHOCTH CBOETO 3/I0POBBbS U 3[[0POBbSI
OKpY’KaloIUX Jto/iel, cob/tojeHrss HOpM IPaMOTHOTO TIOBe/IeHUsI B OKpY Katoleid
TIPUPOJIHOM Cpefie, TIOHMMaHWe HeOoOXOAWMOCTH WCII0/Ib30BaHUsl AOCTHKeHUN
coBpeMeHHOW  Ouosiorud U OUOTeXHO/IOTUM  JJjis  paljMOHAIbHOTO
TIPUPO/I0TI0/Ib30BaHUS;

yMeHHe pellaTb 3/eMeHTapHble TeHeTHYeCKHe 3a/jayd Ha MOHO- U
OUTUOpUIHOe CKpellvBaHUe, ClelJIeHHOe HacjefoBaHWe, COCTaBJ/IATH CXEMBI
MOHOTMOPU/IHOTO CKpeIlWBaHUs [/s1 TIpe/iCKa3aHUs Hac/ieZloBaHUsl MPHU3HAKOB Y
OpraHu3MOB;

yMeHHe BBITMOMHATL JjabopaTopHble W TpaKTU4Yeckue paboThl, COO/IIOAATh
rpaBwWsIa Tipu paboTe ¢ yueOHBIM U TabopaTOpHBIM 0060PYZOBaHNEM;

yMeHue KDUTUUeCKU OLleHWBaTb M HWHTepPIpeTUpoBaTh WHGOPMAaLUIO
OMOMIOTUUeCKOTO CO/lep)KaHWs, BK/IIOUAIOIyH0 TICeBJOHAay4yHble 3HaHUS U3
PasIMYHbIX UCTOYHUKOB (CpeACTBa MaCcCOBOW MH(OpPMAaLMK, HayYHO-TIOMYJ/ISPHbIE
MaTepuasbl), 3TUUECKHe acCreKThbl COBPEMEHHBbIX WCCIe/JoBaHuld B Ouosorum,
MeuLHe, O0TeXHOJIOTUH;

yMeHHe CO3/laBaTb COOCTBEeHHble THMCbMEHHble U YCTHbIe COOOIIeHwUs,
00006111as 6ro/TIOrMUecKyr0 MHGOPMAIUI0 U3 HECKOIBKUX MCTOYHHUKOB, I'PaMOTHO
WCTIO/Th30BaTh TIOHSATHUMHBIN arimapat 61o/1oruu.

[IpeameTHbIe pe3y/bTaThl OCBOeHUs yueOHOTO ripegmeTa «buomnorvs» 6 12
K/1acce [0/DKHBI OTPaXKaTh:

c(opMHUPOBAHHOCTb 3HAaHUN O MeCTe W POU OMOJIOTHUH B CHCTeMe Hay4HOTO
3HaHUS eCTeCTBeHHbIX Hayk, B (DOPMUPOBAaHUM COBPEMEHHOU eCTeCTBeHHO-



Hay4yHOM KapTWUHbl MMpa U HayuyHOrO MHMPOBO33DeHMs, O BKJIaJle POCCUMCKUX U
3apy0Oe)KHbIX yUEHbIX-OMO/JIOTOB B pa3BUTHe OWOIOTHH, (QYHKI[MOHATbHOU
rPaMOTHOCTH UeJiOBeKa JijIs pellieHusT )KU3HeHHbIX 3a/iay;

yMeHHe pacKpbIBaTh COflep>KaHue OHOIOTUUeCcKWX TEePMUHOB WM TIOHSITUM:
BU/I, TIOMYJISALIUS, TeHO(MOH, 3BOJIIOLUS, ABWKYILMe CU/bI ((haKTOphl) SBOJIOLIUY,
MpUCoco0/1eHHOCTh OpPraHU3MOB, BHUA000pa3oBaHUe, 3KOJ0ruueckve (akTOphI,
5KOCHUCTeMa, MPOJYLeHTbl, KOHCYMEHTbl, peAyLleHTbl, LeMd MUTaHus,
9KOJIoTHUecKasi mmpamu/a, buoreoreHo3, buocdepa;

yMeHWe Wu3/araTb OWOJOruYeckre TeopuM (SBOMIOIMOHHAsT Teopus Y.
lapBuHa, CUHTeTUUYeCKasi TeOopHusl 5BOJIIOLMHK), 3aKOHbI W 3aKOHOMEPHOCTH
(3apoapiiieBoro cxogctea K. M. bapa, yepeyioBaHusI T/IaBHBIX HamnpaBjeHUN U
nyteid 3Bomoruu A. H. CeBeprioBa, yuenuss o 6uochepe B. U. BepHagckoro),
orpe/ieNiSiTh TPaHUL[bl UX TTPUMEHUMOCTHU K >KUBBIM CUCTEMaM;

yMeHUe B/Ia/leTh MeTO/laMi HayYHOT0 TI03HaHUs B OMO0J/IOTHH: HaOMoieHe 1
OIKCaHUe >XUBBIX CHUCTeM, MPOLIeCCOB W SIBJEHWM, OpraHv3alusi U TpOoBeJieHHue
OMOMOrMYeCcKOTo  3KCTIepUMeHTa,  BbIIBIDKEHHEe  TUIOTe3bl,  BBbISBIEHHE
3aBUCUMOCTH MeXKAYy WCC/IelyeMbIMA BeJTMUMHAMU, OOBSICHEHWE TI0/TyUeHHBIX
pe3y/bTaToOB, MCIO/b30BAaHHBIX HAay4YHBIX TOHSATUU, TEOPUM U 3aKOHOB, yMeHHE
JleniaTh BbIBO/IbI HA OCHOBAHWU TOTyYEHHBIX Pe3yJ/bTaToB;

yMeHUe BbIIeISITh CYyIleCTBeHHble TPU3HAKU CTPOeHUs OHO0/IOTHYecKux
00BEKTOB: BHW/OB, TOMYJIALANA, TIPOAYLIEHTOB, KOHCYMEHTOB, Ppe/yIIeHTOB,
OuoreolleHO30B M IKOCHCTEM, OCOOEHHOCTM TIPOLIeCCOB: HacC/ie[CTBEHHOU
M3MEHUMBOCTH, €CTeCTBEHHOro oTbopa, BHI000pa30oBaHMs, ITPUCIIOCOOIEHHOCTH
OpPraHU3MOB, [eWCTBUSI SKOJOTMYECKUX (PAKTOPOB Ha OpraHW3Mbl, I[epeHoca
BellleCTB M TIOTOKAa 5SHEPrMM B 3SKOCUCTEMax, aHTPOIOreHHbIX U3MeHeHUN B
9KOCHCTEMax CBOeM MeCTHOCTH, KDPYroBOpPOTa BeIeCTB U OHOreoXMMHUeCKHX
LIUKJ/IOB B Orocdepe;

yMeHHe TPUMEHSITh TI0/yueHHble 3HaHUS fJig O0O0bsCHeHHs OHOJIOTHYeCKUX
MPOLIECCOB Y SIBJIEHWUU, [JI1 TPUHSATUSI MPAKTUUYECKUX PEIleHWU B MOBCEAHEBHOMU
JKU3HU C 1esbl0 obecrieueHusi 6e30MacHOCTA CBOEro 370POBbsi U 3[0POBbS
OKPY>KaIOIIUX JTI0/iel, COOJTI0JeHUsT HOPM I'PaMOTHOT'O TIOBEJIeHUST B OKpY Karolei
TIPUPOJIHOM Ccpefie, TIOHMMaHHWe HeOOXOAWMOCTH WCII0/Ib30BaHUs AOCTHKEHUM
COBpeMeHHOW OMO/IOTUH /IS pal[MOHAILHOTO TTPUPOA0II0/Ib30BaHNS;

yMeHUe pelllaTh 37ieMeHTapHble OHoJIoThYecKre 3aflaui, COCTABJISATH CXEMBI
riepeHoca BellleCTB ¥ SHEPTUM B SKOCHUCTeMax (Liely MUTaHus );

yMeHHe BBITOMHAThH ab0opaTopHble W TIpaKTHUecKWe paboThl, cob/rofaTh
ripaBwWsIa Tipu paboTe ¢ yueGHBIM U TabopaTOpHBIM 0060PYZOBaHNEM;

yMeHue KDUTUUeCKM OLleHWBaTb M HWHTEpPIpeTUpoBaTh WHGOPMAaLUIO
OMOOTMYeCKOTO COJiep)KaHUsl, BK/IIOUAOIIYI0 TICeB/IOHAyUHble 3HAHUS U3



Pa3/IMUHBIX UCTOYHUKOB (Cpe/icTBa MacCOBOW WH(MOpMaLMK, HayYHO-TIOMY IsIpHbIe
MaTepuanbl),  pacCMaTpvBaTh  TJioOanbHBIE  JKOJOTHMUECKWe  Mpob/ieMbl
COBpEMEHHOCTH, (POPMHUPOBATh TI0 OTHOIIIEHUIO K HUM COOCTBEHHYIO TIO3HI[HIO;

yMeHHe cCoO3/laBaTb COOCTBeHHble TMCbMEHHbIe U YCTHbIe COOOIIeHUs,
0000111as 61o/TIOrMUecKy0 MHGOPMAIIUI0 M3 HECKOIBKUX HCTOUYHHUKOB, I'PaMOTHO
WCTI0/Th30BaTh TTOHATHUIHBIN artrapaT OMOJIOTHH.



TEMATHUYECKOE IVNTAHUPOBAHUE

11 K/TACC
KosnuecTBo uacoB DJIeKTPOHHBIE
No HaumeHoBaHMe pa3/je/ioB Kontponsusre | TIpakTHueckne (mudpossbie)
/Il | M TeM NporpamMMsbl Bcero oOpa3oBaTe/IbHBIE
padoThI PadoThI
pecypchbl
bub6 OK
1 buosnorus Kak Hayka 2 0.5 nomorexa 1|
https://m.edsoo.ru/7f41c292
) JKuBbIe CUCTEMBI U UX 1 bubsmoreka LIOK
opraHu3aus https://m.edsoo.ru/7f41c292
3 XUMUYeCcKHil COCTaB U g 1 bubmoreka LJOK
CTpOeHUEe KJIeTK! https://m.edsoo.ru/7f41c292
b K
4 JKu3HejesTe/TbHOCTDb K/IeTKU 6 u6mmorexa L0
https://m.edsoo.ru/7f41c292
PasmHOKeHue u
5) WHUBU/ya/lbHOe pa3BUTHe 5 1 Bubmiorexa [JOK
B P https://m.edsoo.ru/7f41c292
OpraHu3MOB
5 HacnencTBeHHOCTD U 3 15 bubmoreka IIOK
U3MEHUMBOCTb OPraHMu3MOB ' https://m.edsoo.ru/7f41c292
7 CesiekLsi OpraHu3MOB. 3 Bbubmmoreka LIOK
OCHOBBI OMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
bub6 OK
8 PesepBHoOe Bpems 1 nomorexa L
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB 34 0 4

[10 ITPOI'PAMME




12 KJTIACC

KonmuecTBo yacoB DJ1eKTPOHHBbIE
HaumeHnoBanue
Ne (yudpoBbie)
pa3fiesioB M TeM Kontponbubie | IlpakTHueckue
o/ Bcero oOpa3oBaTe/IbHbIE
MPOrpaMMbI paboTbI paboThI
pecypchl
1 OBOTIOIMOHHAS 9 1 bubnuoreka LIOK
ouomnorus https://m.edsoo.ru/7f41cc74
BosHukHOBeHME U
bubmoreka IIOK
2 pa3BUTHE )XU3HU Ha 9 0.5
https://m.edsoo.ru/7f41cc74
3emsie
3 OpraHusmel U 5 1 Bbubmoreka LIOK
OKpy’Karolas cpeja https://m.edsoo.ru/7f41cc74
CoobecTBa 1
bubmioTeka LIOK
4 9KOJIOTUYeCcKue 9
https://m.edsoo.ru/7f41cc74
CUCTEMBI
5 PesepBHoOe Bpems 2 Bubmiorexa OK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
- 34 0 2.5

YACOB I10 I[TPOI'PAMME




IIOYPOYHOE IVIAHNPOBAHUE

11 KJZTIACC
KosnuecTBo uacoB DJIeKTPOHHBIE
Ne Tema ypoka KonTposibublie | IIpakTHueckue Aara g posLie
n/n Bcero u3yuyeHusi =~ oOpa3oBaTe/IbHBIE
padoThI padoThI
pecypchbl
bubmoreka LIOK
1 Bbuonorus B cucteMe Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUS JKUBOU
npupoasl. [IpakTrueckas
paborta Ne 1
BubmoTeka [IOK
2 «H/cronb3oBaHue 1 0.5
https://m.edsoo.ru/863e6122
Pa3/IMYHbIX METO/IOB MPU
M3y4YeHUU OHUOIOrMUeCKUX
00BEKTOB»
3 Buosoruyeckue cucTeMsl, 1 bubmoTeka 1IOK
IPOLIeCChI ¥ UX U3yUueHue https://m.edsoo.ru/863e6564
4 XUMHUUECKUH COCTaB K/IeTKHU. 1 Bbubmoteka LIOK
Bopa v MuHepasnbHbIe COA https://m.edsoo.ru/863e674e
5 besiku. CocraB u cTpoeHue 1 bubmoreka LIOK
0enKkoB https://m.eds00.ru/863e6b72
®epMeHTbl —
Ouosioruueckye
bubmoreka LIOK
6 KaTa/lU3aTopBI. 1 0.5

JTabopaTopHast pabora Ne 1
«VI3yueHue KaTaJIuTHUECKOM

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




aKTHBHOCTH (pepMeHTOB (Ha
rpyMepe aMusasbl Uin
Karasasbl)»

[enenuve kieTku. MuTos.

bubmmoreka LIOK
7 YrneBogpl. JInnuzpl nommorexa L
https://m.edso0.ru/863e6870
8 Hyxk/ievHOBBIe KUC/IOTBL. bubmoteka LIOK
ATO https://m.edsoo.ru/863e6d5c
Wcropus u MeTo bl
bubnmoreka IIOK
9 HU3y4eHUs KIeTKH.
https://m.edso0.ru/863e6e88
KnetouHnas Teopus
10 KreTka Kak Liesi0cTHast
JKMBasi CUCTeMa
CrtpoeHue 5yKapyuoTHYeCKOn
KeTky. JlabopaTopHast
pabota Ne 2 «/3yueHue
CTPOEeHMS K/IeTOK PacTeHHH, bubmoteka LIOK
11 JKUBOTHBIX, 'PUOOB 1 0.5 https://m.edsoo.ru/863e6£f0
HakTepuii 110, MUKPOCKOTIOM https://m.edsoo.ru/863e716c
Ha rOTOBBIX
MUKpOIIpernaparax 1 ux
OMMCAHUE»
1 OOmMmeH BelL[eCTB WU bubmoreka LIOK
MeTabom3mM https://m.edso0.ru/863e766¢
b K
13 ®oTocuHTe3. XeMOCHUHTe3 nomaotexa O
https://m.edsoo.ru/863e7c98
. bubmoteka LIOK
14 OHepreTHyeckuii 0OMeH 1
https://m.edsoo.ru/863e7aae
15 JKU3HeHHbIN 1[UK/T K/IeTKHU. 0.5 bubmoreka IIOK

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




Jlabopatophasi pabota Ne 3
«Habsroenre muto3a B
K/IeTKaX KOHUMKa KOpeIlKa
JTyKa Ha TOTOBBIX

MUKpOIpernaparax»

16 buocunTe3 Genka. Peakius bubmmoreka LIOK
MaTpUYHOI'0 CUHTE3a https://m.edsoo.ru/863e796e

17 Tpancsiius — 6uocuHTe3 bubmioreka LJOK
Oeska https://m.edsoo.ru/863e796e

18 Hexknerounsie ¢popmbl bubmoreka LIOK
JKU3HU — BUPYCBI https://m.edsoo.ru/863e7540

bubmmoreka IIOK
@DopMbl pa3MHOKEHUS
19 ODFAHIEMOB https://m.edsoo.ru/863e81b6
p https://m.edsoo.ru/863e831e
20 Meiios bubmoTeka [IOK
https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue 1 pa3BUTHE
TI0JIOBBIX K/IETOK.
OrmiofoTBOpEHKe. Buf OK
nbnoreka

21 JIaboparopHas pabora Ne 4 0.5 4

https://m.edsoo0.ru/863e81b6
«/3yueHne cTpoeHUst
TI0JIOBBIX K/IETOK Ha TOTOBBIX
MUKpOIpernaparax»

29 WNupuByyanbHOe pa3BuTHe bubmmoreka LIOK
OpraHu3MOB https://m.edsoo.ru/863e8436
I'eHeTrKa — Hayka o

bubmoreka LJOK
23 HaC/1eJCTBEHHOCTH U
https://m.edsoo.ru/863e86{2
WM3MEeHUUBOCTU
24 3aKOHOMEpPHOCTH bubmoreka LJOK




Hac/ieZloBaHUsI TPU3HAKOB.
MoHorubpugHoe
CKpell[UBaHHe

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

25

urubpugHoe
CKpelljBaHKe. 3aKOH
He3aBUCUMOI'0
Hac/eZJoBaHUsA IIPU3HAKOB

bubmoreka LJOK
https://m.edsoo.ru/863e89a4

26

ClenyieHHOe HacJ/le/loBaHHe
MpU3HaKoB. JlabopaTopHas
pabota Ne 5 «/3yueHue
pe3y/bTaToB
MOHOTHOPHU/IHOTO U
JUTHOPUHOTO
CKpeIIVBaHUs Y APO30(QUIbI
Ha FOTOBBIX
MUKpOTIperiapaTax»

0.5

bubnmoreka LJOK
https://m.edso0.ru/863e8c60

27

I'eneTuka rnosa.
HacnenoBanue npr3HaKoB,
CLIETVIEHHBIX C 10JI0M

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

28

V3MeHUHUBOCTE.
HenacnencreenHas
WM3MeHUUBOCTb.
JIabopatopHasi pabota Ne 6.
N3yyenue
MOAU(DUKALIMOHHOM
HM3MEeHUMBOCTH, TIOCTPOEHHE
BapHAaL[MOHHOTO psifia U
BapUaLOHHOM KPUBOW»

0.5

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

29

HacnencreenHast

0.5

bubmioreka LJOK




HM3MEHUYUBOCTb.
JlabopatopHasi pabota Ne 7.
«AHanu3 MyTauui y
Zp030¢u/Ibl Ha TOTOBBIX

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

MHKpOIiperapaTax»

bub6 OK

30 ['eHeTrKa yenoBeka 1 nomorexa L

https://m.edsoo.ru/863e8d78
Pe3epBHbIii ypOK.

31 O06o0111eHME TIO TEME 1
«HacnencrteBeHHOCTD U
V3MEeHUYUBOCTb OPraHU3MOB»

39 CesiekLUs KaK HayKa U 1 bubmoreka LIOK
rporecc https://m.edsoo.ru/863e9214
MeTo bl U JOCTUKEHHUs

N bubmoreka LJOK
33 CeJIeKLIUY pacTeHUM U 1
https://m.edsoo.ru/863e9214
JKABOTHBIX

34 BbuoTexHosiorusi Kak oTpac/ib 1 bubnuoreka IIOK

IPOM3BO/ICTBA https://m.edso00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB 34

[10 [TPOI'PAMME




12 KJTIACC

KosmmuecTBO yacoB

J/IeKTPOHHbIEe
Ne Tema ypoka Konrposbabie | IlpakTuueckue Aara mu@possie
n/n Bcero u3yueHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
1 OBOJIKOLIMS U METO/IBI eé 1 bubmoreka LJOK
HA3y4eHus https://m.edsoo.ru/863ea20e
Wcropus pa3BuTus
. bubmoteka LIOK
2 Tnipe/icTaB/eHn 00 1
https://m.edso00.ru/863e9570
3BOJTIOL[U
bub6 OK
3 MUKpOo3BOJTIOLIS 1 nomorexa L
https://m.edsoo.ru/863eScle
[Tonynsums Kak
37IeMeHTapHasl eJMHULIA
BH/Ia U 3BOJTHOLUN. Bu6 OK
4 JlaboparopHast pabota Ne 1 1 0.5 nommorexa L
https://m.edso0.ru/863e99¢c6
«CpaBHeHUe BU/IOB MO
Mop(hooruuecKkoMy
KPUTEPUIO»
BIJKYILIUE CUJIbI
5 éneMZEa Hble (aKTOPbI) 1 bubmorexa [JOK
P P https://m.edsoo.ru/863e9da4
3BOJTIOL[U
6 EcTtecTBeHHbIN 0TOOp U €ro 1 bubmmoreka IIOK
(hopMbI https://m.edsoo.ru/863e9ed0
PesybTaThl 3BOMIOLIUK:
bubnmoreka LJOK
7 MPUCTIOCO0/IEeHHOCTh 1 0.5
https://m.edsoo.ru/863e9fde
OpraHu3MOB U




BH7I000pa3oBaHHme.
JlabopaTopHast pabora Ne 2
«Onucanue
MIPUCTIOCO0/IEHHOCTH
opraHusMma u eé
OTHOCHUTE/IbHOT'O XapaKTepa»

HaripaBiienus u nytu

bubmmoreka [IOK

dHTPOITIOreHe3a

8 MakpO3BOJIFOLIU https://m.edsoo.ru/863e9cle
9 HeobpaTMOCTh 3BOJTFOI[UH
10 Vcropus )XusHU Ha 3emiie U
MeTO/Ibl €€ U3yueHust
1 ['unoTe3ssbl NPOUCXOXKAEHUS Bubmoreka LIOK
JKU3HU Ha 3emiie https://m.edsoo.ru/863ea5a6
1> PasButue xu3HU Ha 3emie bubnmoreka IIOK
10 9paM U repuoam https://m.edsoo.ru/863eatbe
OcCHOBHBIe 3Tarnbl BOTIOLUN
pPacTUTEebHOTO U )KUBOTHOT'O
mupa. [IpakTuueckasi paboTa
13 Ne 1 «M3yueHue 0.5 Bubmaorexa [JOK
https://m.edsoo.ru/863ea8bc
HCKOIaeMbIX OCTaTKOB
pacTeHul U )KUBOTHBIX B
KOJIJIEKLIASIX»
14 CoBpemMeHHas cuctema bubmmoreka IIOK
Opra’Huyeckoro Mupa https://m.edsoo.ru/863ea48e
15 OBOJIIOLIMA Ue/ioBeKa bubmoreka LIOK
(a"TpOMOTreHe3) https://m.edsoo.ru/863eac2c
16 [Bwxyiue cusbl (hakTOphI) bubnuoreka LIOK

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




OCHOBHBIE CTaIuU

17
5BOJIIOLIMY YesioBeKa
YenoBeueckue pachl U
18 TIPUPOJHBIE aJlarTaluu bubmmorexa OK
PHPOA A H https://m.edsoo.ru/863eaea?2
yesioBeKa
Pe3epBHbIii yPOK.
19 O06o006111eHMe TI0 TeMe
«B03HUKHOBeHUe U
pa3BUTHE )XU3HU Ha 3emjie»
20 OKOJIOTHs KaK HayKa
21 Cpezipl 00UTaHUS U bubnuoreka LIOK
5K0JIOTMUecKre (pakTopbl https://m.edsoo.ru/863eafec
AbuoTtnueckue (GpakTopsl.
JlaboparopHas pabota Ne 3.
«Mopdonoruyeckure
0COOEeHHOCTH pacTeHuH U3
bubmoTeka [IOK
22 Pa3HBIX MECT OOUTaHUS». 0.5
https://m.edsoo.ru/863eb10e
JlabopatopHasi pabota Ne 4.
«BvsiHUe cBeTa Ha pOCT U
pa3BUTHE UePEeHKOB
KoJjieyca»
bubmmoreka [IOK
23 buotnyeckue akTophbl 4
https://m.edsoo.ru/863eb348
OKOJIOThYecKue
XapaKTepUCTUKU
nony/siiuu. [IpakTrdeckas
24 ysn p 0.5

pabota Ne 2 «ITogcuér
TJIOTHOCTU MOMYJISILUIA
pa3HbIX BU/IOB paCTeHUM»




o Coo0b11jecTBa OpraHU3MOB — 1 bubmmoreka LIOK
OuorieHo3 https://m.edsoo.ru/863eb46a
26 OKOJIOTUUeCKUEe CUCTEMBI 1 bubnuoreka IIOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHbIe TIOKa3aTesnu
9KOCHCTEMBI.
bubnmoreka IIOK
27 OKOJIOTUYeCKre TTUpaMU/IbI. 1
. https://m.edsoo.ru/863eb5fa
CBOUCTBA 5KOCUCTEM.
Cykueccus
28 [IpupojHbIe 5KOCUCTEMBI 1
AHTpOIIOreHHbIe
29 P 1
9KOCUCTEMbI
30 buocdepa — riobanbHast 1 bubmmoreka IIOK
3KOocucTeMa 3eM/u https://m.edsoo.ru/863ebb5e
31 3aKOHOMEepPHOCTH 1 bubmoteka LIOK
CyIIIeCTBOBaHMSI OMOChephI https://m.edso0.ru/863ebd16
32 YesioBeuecTBO B OHioCchepe 1
3emsn
33 CocylecTBOBaHUE MTPUPO/bI 1 bubmmoreka IIOK
U 4esioBeuecTBa https://m.edsoo.ru/863ebale
Pe3epBHbIii yPOK.
0606
34 oO1eHre TeMbl 1
«CoobiijecTBa u
9KOJIOTUYeCKHe CUCTeMbI»
OBILIEE KOJIMYECTBO YACOB 34 )5

I10 ITPOI'PAMME




IToaxoAbl K OLIeHUBAHUIO TJIAHUPYEMbIX Pe3y/IbTaTOB 00yueHus!

[lpy oOlleHWBAaHWW IIJIAHUPYEMBIX pe3y/bTaToB 00yueHus 6Guosoruu
obyuarorifuxcs ¢ HOJIA HeobXoquMO YyuWTBIBAaTH TakKWe WHIWUBUYaTbHBIE
0COOEHHOCTH WX pa3BUTHs, KaK: YPOBEeHb Pa3BUTHSI MOTOPUKH PYK, YPOBEHb
BJIaJIeHUs] YCTHOUM 9KCTIPeCCUBHOM peublo, YPOBeHb paboTOCIIOCOOHOCTH Ha YpOKe
(ucTol1laeMOCTh 1IeHTPa/JIbHOM HepBHOW cucCTeMbl). Mcxons W3 3TOro, yuuTesib
WCTIOJb3yeT /i1 00yJarolMxcsi UHAWBU/Iya/ibHble (POPMbI KOHTPOJISI Pe3y/IbTaTOB
obyuennss Ouosorum. IIpu CHIWKeHHOW pabOTOCITIOCOOHOCTH, BBIpAXKEHHBIX
HapyLIeHUsIX MOTOPHMKM DYK BO3MO)XHO YBeJMUeHHWEe BPEeMEHM il BBINOJHEHUs
KOHTPOJIbHBIX, CaMOCTOSITeJIbHBIX, TIPaKTUUeCKUX U JjabopaTopHbix paboT.
KoHTpo/bHbIE, CaMOCTOsSITe/IbHBIe, TIpaKTUUeCKrWe U JiabopaTopHbie pabOThI TpU
HeO0OXOUMOCTH MOTYT TpeAJiaratbCs C KCI0J/Ib30BaHUEM 3/IEKTPOHHBIX CUCTEM
TeCTUPOBaHUS, BUPTyalbHON OMoIoruueckoi mabopatopyn, THOTO TIPOTPaMMHOT0
obecrieueHusi, oOecCTeUMBAOIIEro IMePCOHM(MUIIMPOBAHHBIM  y4ueT  y4eOHBIX
JoCTKeHUM obydaromuyxcs. TeKymuii KOHTpo/Ib B ¢hopMe YCTHOTO Orpoca IpH
HU3KOM KauecTBe 3KCITPeCCUBHON peun oOydaromuyxcss HeobXoJuMo 3aMeHSTb
MMCbMeHHbIMU (hOpMaMU, TeCTOBBIMU 3a/IJaHUSIMH.

[TpeiMmeTHble  pe3y/nbTaThl  yueOHO-TIO3HABaTebHOW  /leATe/IbHOCTH
OLIEHMBAIOTCS C YUETOM HUX COOTBETCTBUS TPeOOBAHUSIM MPOTrpaMMbl 00yueHuUs Ha
OCHOBAaHUM MUCbMEHHBIX OTBETOB, YCTHBIX OTBETOB (BBICTYIUIEHUM), a TakKXe
yueOHO-TIpPaKTUUeCKOH /ieaTeTbHOCTH.

B 1esisix KOHTpPOJIsSL pe3y/bTaTOB yueOHOU AesTeTbHOCTA 00Yy4aroIuxcs C
HOIA 1muMpoKO WUCIOJb3yeTCcs CUCTeMa TeCTUpPOBaHUSA (B TOM 4YuHC/Ie C
WCTI0/Th30BaHNEM WHTEPAaKTUBHBIX MeTOZI0B U ¢opM). st obyuaromuxcs ¢ HOA
Takasi CUCTeMa KOHTpOJSi ONTUMajbHa WMEHHO B CBSI3U C JIBUraTelbHLIMU
HapymieHusMu. [lpu oOydyeHur OWONOTHMM PEKOMEHAYEeTCS UCIIO/Ib30BaHUe
WHAUBUYa/IbHO-AU( hepeHI[MPOBaHHbIX 3aJjaHul TPEX YPOBHEM.

3azaAus 1-ro ypoBHS HaIlpaB/IeHbI Ha OCBOEHHE O0yUaroumcs yueOHOH
vHbOpMaIMK Ha YPOBHE BOCITPOM3Be/IeHUsI 1 OrrcaHus (hakKTUUueCcKoro MaTrepHuasa
10 npeAMeTy (Harmpumep, TeCTOBbIE 3a/laHKs C OAHUM MPaBU/IbHBIM OTBETOM).

2-1i ypoBeHb CBUETeSbCTBYeT O C(HOPMUPOBAHHOCTU YMeHWM yueOHO-
M03HABATe/IbHOM JesiTe/IbHOCTU Ha OCHOBE TPOCTBIX MbICJIUTENBHBIX OMepaLiui
(knaccuduKkaiys, aHaau3, CUHTe3, COMOCTaB/eHrue). ITO MOTYT ObITb 3aflaHUs Ha
oripefieJieHNe TIPaBUJIBHOCTH CYXKJeHUs, 3aZlaHusi C T0A00pOM TepPMHUHOB, K
COOTBETCTBYIOI[MM OTIpeJie/IeHHsIM, 3a/laHusl Ha pacrpejesieHde OOBeKTOB U
sIBJIeHWA TIPUPOZbI IO TPYMIaM Ha OCHOBe CYIeCTBEHHbIX TIPU3HAKOB, Ha
COOTBETCTBUE CTPOEHUSI U BBITOTHSIEMOUM (DYHKIUHU U T. [.

3-11 ypoBeHb Tpe/icTaB/isieT co00i 3aZiaHusl CO CBOOOAHBIM (pPa3BEPHYTHIM)
OTBETOM.

CneranbHble YC/I0BUA peaiM3anuy AUCIUTTAHbBI

1. Heobxoaumo ripeflyCMOTpeTh Ha/liuKe IepCcoHaIbHBIX KOMITbIOTEPOB,
TeXHUUECKHUX TPHUCIIOCo0/ieHnii (creldanbHas KIaBUATypa, pa3/iMUHOTO BHUZA
KOHTAKTOPbI, 3aMEHSIOI[e  MbIllb, KOWCTHUKHA, TPEeKOOsbl,  CEeHCOpHBIE
TJIAHLIETHI).

2. [NomxHbl OBITb CO3/MaHBIl  yCJIOBUS A/ (YHKI[MOHUPOBAHUS
43



coBpeMeHHOM  HH(OPMaI[MOHHO-00pa3oBaTe/lbHONM  Cpelbl MO OHOJIOTHH,
BK/IFOYAIOIIleN  3/1eKTPOHHble  MH(GOpPMALIMOHHbIE  pPeCcypChl,  3JIeKTPOHHbIE
obpa3oBaTe/ibHble PeCcypChbl, COBOKYITHOCTb WH(OPMAI[MOHHBIX TEXHOJIOTHH,
Te/IeKOMMYHUKALIMOHHBIX TeXHOJIOTUW, COOTBETCTBYIOIIMX TEXHUUECKUX CPe/CTB
Y TEXHOJIOTUM (B TOM UMCiie, (prell-TpeHa)xepoB, MHCTpyMeHTOB Wiki, LU(pOBbIX
BUZIEO MaTepuaJioB W  [1p.), 00ecreurBamIUX  [JOCTI)KEHHe  KaK/bIM
obyuaromumesi ¢ HOZJA MakcMMa/ibHO BO3MOXKHBIX IJii HETrO pe3y/IbTaToB
o0OyueHwUs!.

3. [Tlpu nmpoBefeHMH ypoKa 00s3aTe/NbHbIM YC/IOBUEM  SIBJISIETCSI
cobntofieHe  ABUTATe/bHOTO peXkuma: TpoBefieHWe [JUHAaMUYecKuX I1ays,
COUeTarLMX KOMIUIEKC YIpaKHEeHWM [/1s1 NaiblieB PYK UM IJ/a3, AbIXaTeJbHYI0 U
apTUKYJISILIMOHHYO0 TUMHACTUKY .
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