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ITOACHUTEJ/IbHASA 3AITNCKA

[lpu pa3paboTke TpOrpaMMbl IO OWOJIOTHM TEOPeTUUeCKYH) OCHOBY JIsi
oripejie/ieHUs1 TIOAXOZ0B K (hOPMHPOBaHUIO Co/lep)KaHusi yueOHOTo TipegmeTa
«buonorusi» cocraBuiv: KOHLeNTyajlbHble mosiokeHus PI'oC COO o
B3aMMOO0OYC/IOBIEHHOCTH  1ie/iel, CO/lep>KaHusl, pe3y/JbTaToB oOOyueHUs U
TpeOOBaHU K YPOBHIO TIOATOTOBKY BHIMTYCKHUKOB, TIO/IOXKeHHsI 00 0BIIHX 1[eiix U
TIPUHLUIIAX, XapaKTepPU3YIOL[UX COBpPeMEHHOe COCTOSIHUEe CUCTeMbl CpeJHero
obmiero obOpa3zoBanmss B Poccuiickoit Pefepariy, a TakkKe IIOJIOKEHHS O
cetiuike 6MOJIOTHY, €6 3HAUeHWH B TTI03HAHWM JKUBOM TIPUPO/IbI U 0becrieueHun
CYIIIeCTBOBAHUSI UesioBeueckoro obujectBa. CorjiacHO Ha3BaHHBIM TIOJIOXKEHUsIM,
oripe/iesieHbl OCHOBHbIE (DYHKLIMU MPOrPaMMbI TI0 OMOIOTUN U €€ CTPYKTYPa.

[Tporpamma 10 Owonoruy JaéT TIpeAcCTaB/ieHHe O IesaxX, 00 oOiei
cTpaTerud OOyueHMs, BOCIUTAHHS W Ppa3BUTUS OOydarol[UXCs CpeJCTBaMHU
yuebHOrOo TmipeaMeTa «buosiorusi», oripefensieT o0si3aTesbHOe TIpeIMETHOE
cojep)kaHue, ero CTPYKTypy, pacripejieieHMe 10 pas3fejiaM W TeMaM,
peKOMeH/IyeMyI0 T0C/IeZloBaTe/IbHOCTh M3ydeHHsl yueOHOro MaTteprana C YYeTOM
MEXXTIPDeJMETHbIX U BHYTPHUIIDEJMETHBIX CBsi3eil, JIOTMKM 00pa30BaTe/IbHOrO
Tripoljecca, Bo3pacTHBIX 0cobeHHOCTel 00yJaroIuXCs.

B nmporpamMe 10 OHO/MIOTMM TakKe YUYMTHIBAlOTCS TpeboBaHUS K
TJIaHUPYEeMbIM JINYHOCTHBIM, MeTarpeJIMeTHbIM U TpeJMeTHbIM pe3y/bTaTam
oOyueHuss B (OpPMHUPOBAHMM OCHOBHBIX BHJIOB yueOHO-TI03HaBaTe/bHOU
JesiTeIbHOCTH/YueOHbIX /1eHiCTBUN 00yYaroImuxcsi 10 OCBOEHHUIO COZep KaHUS
buronoruueckoro oo6pa3oBaHMs.

B niporpamme 1o 6uonoruu (10—11 knaccel, 6a30BbIii YpOBeHb) peairi30BaH
TIDUHIUIT TIPeeMCTBEHHOCTH B u3yueHWM Ouosioruu, Onarofaps uemMy B HeW
MIPOCMATpPUBAeTCsl HarpaB/eHHOCTb Ha pa3BUTHME 3HAHWM, CBSI3aHHBIX C
dbopMHpOBaHWEM  eCTeCTBEHHO-HAyyHOTO  MWPOBO33DeHUs],  L[eHHOCTHBIX
OpUeHTaLUi JIMYHOCTH, SKOJIOTMUeCKOT0 MBIIIIeHHs, pe/iCTaB/IeHui 0 310POBOM
obpase >KU3HU U Oepe)XHbIM OTHOLLIEHHWEM K OKpYy)Karolllell MpUpOAHON cpefe.
[TosTOMy Hapsify C usydeHueM o0011eO610/I0rHUeCKUX TeOpUid, a TakKe 3HaHUM O
CTPOEHUM KUBBIX CUCT€M Pa3HOT'0 PaHTa U CYL[HOCTH OCHOBHBIX TIPOTEKAIOIIHX B
HUX TIPOL[eCCOB B MpoOrpamMme IO OMOOTHM y/e/leHO BHUMaHHe HCI0/Ib30BaHHUIO
T0J/yUYeHHBIX 3HAHUM B TIOBCEJHEBHOU >KU3HU [/l pellieHus TIPUK/IaIHbIX 3a/iau, B
TOM YMC/ie: TIPOQUIAKTUKK Hac/e[ICTBeHHBIX 3abosieBaHUM uesioBeKa, MeIuKO-
TeHeTHUeCKOTro KOHCY/IbTUDOBaHMUS, 0060CHOBaHUs 5KOJIOTUUeCKU
1jesiecooOpa3HOro TIOBeZIeHWsT B OKDY)KaroIlledd TIPUPOJHOM cpefie, aHaIM3a
BJIUSTHUSL XO35IMICTBEHHOU [esiTe/IbHOCTA Ye/loBeKa Ha COCTOsIHWE TPUPOAHBIX U
HCKYCCTBEHHBIX 3KOCUCTEM. Y CUIeHre BHUMaHUs K TIPUK/IaJIHOM HarlpaB/IeHHOCTH
yuebHOTO TIpeameTa «buosorusi» MpoAWKTOBAaHO HeOOXOAMMOCThIO obecrieueHUs
yCJIOBUM /ISl pellieHUs] OJHOM U3 aKTyaJ/IbHBIX 3a/jad IIKOJIbHOTO OMOIOrMuecKoro
oOpa3oBaHusl, KOTopasi mpeArnosaraeT ¢opMUpOBaHWe Yy  OOyYaroImUxCs



CrIocOOHOCTM  a[lalTHUPOBAThCSI K W3MEHEHWsM [JUHAMHYHO pa3BUBAIOIIETOCS
COBpeMEeHHOI'0 MHpa.

Buosiorusi Ha ypoBHe cpejHero obiero obpa3oBaHUs 3aHUMaeT Ba)KHOe
mecto. OHa obecrieunBaeT (opmupoBaHue Yy 00yuaromuXcsi MpefAcTaBIeHdud o
HayuyHOW KapTHHE MUpa, paciivpsieT ¥ 0000IaeT 3HaHUS O YKUBOW TIPUpOJie, eé
OT/IMUMTETbHBIX TIpM3HAKaX — YDPOBHEBOW OpraHW3al[id W 3BOJIIOLUM, CO37aéT
yC/IOBUSL  [JIsi:  TIO3HAHWSI ~ 3aKOHOB  JKMBOM  TMpUPOAbI, (OPMUPOBaHUS
GbYHKIMOHA/LHOM TPAaMOTHOCTH, HABBIKOB 3/I0pOBOr0 M 0Oe3oracHoro obpasa
JKW3HM, SKOJIOTUUYECKOTO MBIIIIeHUs], [IeHHOCTHOTO OTHOIIIeHUs K )KUBOUW MpUpo/jie
Y 4eJiIOBeKY.

Bosnbliioe 3HaueHre OUOOTHUSI UMeeT TakXKe [I7Is pellieHUs BOCITATaTe/IbHbIX U
pa3BUBAaOIMX  33Jay  cpegHero  obOijero obpa3oBaHusl, COLMA/IM3aLUA
obyuaromuxcs. V3yyenve 6uonorur obecrieurBaeT ycaoBUs [jisi (POPMUPOBAHUS
VHTe/VIEKTYa/IbHbIX, KOMMYHMKAlIMOHHBIX U  WH(MOPMAIJMOHHBIX HABBIKOB,
3CTeTUUYECKOW KYIbTYPhl, CIIOCOOCTBYeT WMHTerpaljiu OHUOIOTUUeCKHUX 3HAHWM C
TIpe/ICTaB/AeHUsIMUA 13 APYTUX yueOHBIX TIpeJMeTOB, B UaCTHOCTH, (PU3HKU, XUMUU
u reorpaduu. Ha3BaHHbIe TIOJIO’KE€HUSI O TIpe/lHa3HaueHUM y4yeOHOro rpeamMeTa
«buosorusi» CoCTaBWIM OCHOBY [i/Isi OTpefie/ieHds TIOAXOAOB K OTOopy u
CTPYKTYPUDOBaHHIO €ro CO/lep)KaHus, Ipe/iCTaB/eHHOr0 B TMporpaMMe II0
buosoruu.

OTb6op copmepykaHusi yueOHOro TipeaMera «buosiorusi» Ha 0a30BOM ypOBHE
OCYIIeCTB/IEH C TMO3WIUM KYJbTYPOCOOOpA3HOTO TMOAX0ZA, B COOTBETCTBUU C
KOTOpLIM OOyuaroiyecsi JO/DKHbI OCBOWTh 3HAHWS W YMEHHS, 3HAUMMbIe Jis
dbopMrpoBaHust 00IIel KyJIbTYphI, OIpeJeNsioe ajieKBaTHOe TIOBe/ieHre
yeloBeKa B OKpY’Karollleil TIPUPOAHOM cpefie, BOCTpeOOBaHHBIE B ITOBCEHEBHOM
JKU3HM UM TIpaKTHUecKoln AesitenmbHOCTU. Ocoboe MecTo B 3TOM cHCTeMe 3HaHWUM
3aHHMMAIOT 3/IeMeHTbI COZlep>KaHUsl, KOTOPbIe Cy>KaT OCHOBO# /ijisi (pOpMUPOBaHKs
MpeJCTaBJIeHU O COBPEMEHHOM eCTeCTBEHHO-HAayYHOM KapTMHEe Mupa U
[[EHHOCTHBIX ~ OpUEHTAal[UsIX  JINUYHOCTH,  CIOCOOCTBYIOIMX  T'yMaHH3alUd
6buronorunueckoro 0bpa3oBaHUs.

CTpyKTypUpoBaHHWe coOJiep)KaHusi yueOHOro Marepuasa B IporpaMme [0
OUO0/IOTMM  OCYIIeCTB/IEHO C YUYETOM TIPUOPUTETHOTO 3HAaueHWs 3HaHUW 00
OT/IMUXTETbHBIX 0COOEHHOCTSIX KUBOW TIPUPO/IbI, O €6 YPOBHEBOW OpraHM3aliu U
9BOJIIOLIMK. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHOro rpeaMera «brosiorvs»
BbIZleJieHbl C/Ie[yIoIlIMe cojiep)KaTesibHble UHUM: «bronorus kak Hayka. MeTofpbl
Hay4yHOTO T03HaHUs», «KijeTka Kak Owonoruyeckas cucreMa», «OpraHu3Mm Kak
buosornueckass cucrema», «Cucrema U MHOroo0bpasve OpraHMUeCKOro MHpay,
«DBOJTIOLUS XKUBOW TIPUPO/IBI», «DKOCUCTEMBI U TIPUCYIIHE UM 3aKOHOMEPHOCTH».

Llenb u3yuenusi yuebHOro mpegmera «buojorusi» Ha 0a30BOM YpOBHe —
oB/laZieHe  OOyuaroIUMMCS  3HAHUSIMH O  CTPYKTYPHO-(PYHKLIMOHA/IbHOMN
OpraHM3allid JKUBBIX CHCTEM pa3HOrO0 paHra W mnpuobpeTeHWe yMeHUH



WCTI0/Tb30BaTh 3TH 3HAHUS [Ji TPaMOTHBIX [eWCTBHY B OTHOIIEHWM OOBEKTOB
JKUBOU MPUPO/bI U PellieHUs] pa3/TMUHbIX KU3HEeHHBIX Tpob/ieM.

MocTkeHne 1ie/d U3yueHusi yuebHoro rpeaMera «buonorus» Ha 6a30BOM
ypOBHe 00ecrieurBaeTCs pellieHueM CIeAyIONHX 3a1ayu:

OCBOeHHe O0yYarolMMHCS CHUCTeMbI 3HAaHWM O OUWONOTMUeCKUX TeopUsX,
yUeHUsIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUTIOTe3aX, MpaBuiaxX, CIyKallliX OCHOBOM
n7si (opMUpOBaHUs TIpe/CTaB/ieHU O ecTeCTBeHHO-Hay4yHOW KapThHe MUpa, O
MeTO/]aX Hay4YHOTO TI03HAHMsI, CTPOEHHH, MHOT000pa3iy U 0COOEHHOCTSIX JKUBBIX
CHCTEM PA3HOT0 YPOBHSI OPTaHU3AINU, BBIJAOIIUXCS OTKPBITHUSIX U COBPEMEHHBIX
HCCIe/JOBaHUSX B OMOJIOTHHY;

dbopMrpoBaHue y 0O0ydYarOIMXCSl TIO3HABATe/NbHBIX, WHTE/UIeKTyalbHbIX U
TBOPUYECKHX CITOCOOHOCTeM B TIpollecce aHa/lW3a JaHHBIX O IyTSIX pa3BUTHSA B
OUMOMIOTMM HAyUHBIX B3IJ/IS/IOB, W€l W TOAXOZOB K W3YUEHHIO >KUBBIX CHCTEM
Pa3HOTr0 YPOBHS OpraHU3al[uHy;

CTaHOBJeHWe y oOyuarommxcs oO0Imiell KyabTypbl, (YHKI[MOHATBHON
IPaMOTHOCTH, pa3BUTHE YMeHUI OObSCHSATb U OL|eHUBATh SIBJIEHHsI OKPY>KaoIllero
MHpa J>XMBOW IIPUPOJbI HAa OCHOBAaHWW 3HAHWM U OIbITa, IIOJIyYeHHBIX TIpU
M3y4ueHUH OMOJIOTUY;

dbopMrpoBaHre y OOyYarOIMUXCS yMEeHWM WITFOCTPUPOBAaTh 3HaueHHe
OuvonoruuecKUx 3HAHWUM B TIPAKTUUECKOW [leATelbHOCTH uesioBeKa, Pa3BUTHHU
COBpeMeHHbBIX MeJULUHCKHUX TeXHOJIOTHI U arpoOMOTeXHOIOTU;

BOCTIMTaHWe YOeXIEHHOCTH B BO3MOXXHOCTH ITO3HAHUSI U€/IOBEKOM JKHUBOU
TIPUPO/IbI, HEOOXOAUMOCTH GepPe’KHOTO OTHOIIIEHHS K Held, COOTI0ZIeHNsT 3THUeCKUX
HOPM TIpU TIPOBe/IeHHUH O1O0IOTUUeCKUX UCC/IeJOBaHHU;

OCO3HaHWe IIeHHOCTH OWOMIOTUUeCKUX 3HAHWM [/Is1 TIOBBIIIEHUs YDPOBHS
9KO0JIOTUYECKOU KYJIbTYPBI, /11 (HOPMUPOBAHKS HAyYHOTO MHUPOBO33PEHMS;

NIprMeHeHYe TTPUOOPeTEHHBIX 3HAHUM U YMEHHUH B TTOBCEHEBHOM JKHU3HU [JIs]
OLIeHKU TTOC/Ie/ICTBUI CBOEM /leATeTbHOCTH T10 OTHOILIEHHIO K OKpY»Karolileii cpefe,
CcoOCTBEHHOMY 3/10pPOBBIO, 00OOCHOBaHWe U COOMOAeHHe Mep MNpOdUIaKTUKH
3abosieBaHUM.

B cucreme cpemHero oOimjero obpa3oBaHusi «buosorusi», u3lydaemas Ha
06a30BOM YpOBHe, SIBJSIeTCS 00si3aTe/IbHBIM yueOHBIM TpeMeTOM, BXOZSIUM B
cocTaB TipeiMeTHOU 06/1acTh «ECcTecTBeHHO-HayUHbIe TIPeMEThI».

st m3yuyeHus: bvooruy Ha 6a30BOM ypOBHe CpefiHero 0011ero oOpa3oBaHus
otBoAUTCs 68 yacoB: B 10 kmacce — 34 uvaca (1 yac B Hefento), B 11 Knacce — 34
yaca (1 yac B HeJieJto).



COJEPXKAHUE OBYUEHUSA
10 K/TACC

Tema 1. buosiorus Kak Hayka.

Buosorusi Kak Hayka. CBsi3b OMOJIOTHY C 0O11]eCTBEHHBIMU, TEXHUUECKUMU U
JIPYTUMH eCTeCTBeHHbIMU HayKaMu, (puiocodueli, 3TUKON, 3CTeTUKOW U TIPABOM.
Posie OGuonoruu B (OPMHPOBAHWMM COBpeMEHHOW HayyHOW KapTHUHBI MUDA.
Cucrema O10/IOTMUECKUX HayK.

MeTo/ibl TIO3HAHUST XKUBOM TIPUPOABI (HabOMI0IeHe, SKCIIePUMEHT, OIHMCaHue,
v3MepeHre, KiaccupUKalus, Mo/eNMpoBaHue, CTaTUCTHYecKas 00paboTka
JlaHHBIX ).

JleMoHCTpanuu:

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

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

JIaGopaTopHbIe U MPAKTHYECKHE PadOThI:

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

Tema 2. JKuBble cUCTeMbI M UX OpraHu3anus.

JKuBbie cructembl (brocucTeMbl) Kak MpeMeT u3yueHus: ouonoruu. OTivuve
JKUBBIX CUCTEM OT HEOpraHWYeCKOU MPUpO/ibl.

CaoiicTBa brocrcTeM 1 UX pa3HoobOpasue. YpPOBHH OpraHu3arjii OMOCUCTEM:
MOJIEKY/ISIDHBIM, K/IeTOUHbIM, TKaHeBbId, OpraHW3MeHHbIW, TMOMYJISLMOHHO-
BU/IOBOM, 9KOCUCTEMHBLIN (OMOTeo1jeHOTUUeCKHi), 6MochepHBIH.

JeMoHCTpanuu:

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

O6opyaoBanHue: Mojiesib MoJiekysibl JTHK.

Tema 3. XuMHUeCKUH COCTaB M CTPOeHHE K/IeTKH.

XYWMUUECKUM COCTaB KJ/IeTKU. XUMHUYECKUe 3/IeMEHTbl: MaKpO3/eMeHThI,
MUKpO3JieMeHThl. BoZia U MUHepasibHbIe BelllecTBa.

@OyHKIIMM BOAbl M MHUHEPA/JbHbIX BeIlecTB B KieTke. I[loagep)kaHue
ocMoTHYecKoro banaHca.

Benku. CoctaB u cTpoeHue 0eiKOB. AMHWHOKHUC/IOTBI — MOHOMeEPhI 0esiKOB.
He3ameHuMbIe ¥ 3aMeHUMble aMUHOKUC/IOTbL. AMUHOKUC/IOTHBIA COCTaB. Y POBHU
CTPYKTYphl 0e/IKoBOW MoOseKy/bl (TilepBUYHAsi, BTOPUYHAs, TpPeTHUYHas U
yeTBepTUYHAsi CTPYKTypa). XuMUYeckue cBolcTBa 0OenkoB. buonoruueckue
byHKIMY 6enKoB.

depmeHTEl — OMonoruyeckre Kartanusaropbl. CTpoeHue ¢epMmeHTa:
aKTUBHBIM 1[eHTp, cyOcTpaTHas crerupuuHOCTh. KodepMmeHTbl. BHTaMUHBI
OTnnuust (pepMeHTOB OT HEOPraHUUeCKUX KaTaln3aTOPOB.

YrneBogpl: MoOHOcaxapuzbl  (TVIFOKO3a, pubo3a Uu  7e30Kcupubo3a),
Jvcaxapyuzpl (caxapo3a, JlaKkTo3a) UM ToJMcaxapuzbl (Kpaxmas, TJIMKOIeH,
1je/uTt0103a). buonornueckre pyHKIUM yrieBOI0B.



Jlunugel:  Tpurivuepuabl, dochonunuasl, Ccrepoubl. ['HapoduabHO-
rupoobHbie cBolicTBa. buonoruueckue @yHkumu unugoB. CpaBHeHUe
yT7IeBO/IOB, O€/TKOB U JTMTHM/I0OB KaK NICTOUHHUKOB SHEPTUH.

Hykneunosele xkucnorel: JHK wu PHK. Hyxkneornasl — MOHOMeEpEI
HYK/1eMHOBBIX KUCA0T. Ctpoenue u Pyukiuu JHK. Ctpoenue u ¢pyHkuuu PHK.
Bunabl PHK. AT®: ctpoeHue u GyHKIMH.

[{utonorus — HaykKa o KjieTke. KyieTouHasi Teopusi — MpUMep B3aUMO/IeUCTBUS
yjier U (PaKTOB B HAYUHOM MO3HAaHUU. MeTO/Ibl U3yUYeHHUs KIIeTKU.

KrneTka Kak 1iesiocTHass »kuBasi cuctema. OOIMe TPU3HAKU KIIETOK:
3aMKHYyTasi Hapy>kHasi MemOpaHa, mosiekysbl [IHK Kak TreHeTWuecKwii arrapar,
cucTeMa cuHTe3a besika.

Tumbl K/IE€TOK: JyKaphOTHUecKas W IpokapuoThueckas. OcoOeHHOCTH
CTPOEHUsI TIPOKApHUOTUUECKOM KiieTKU. KieTouHas creHKa Oakrtepuii. CTpoeHue
5YKapuOTHUYeCKOW KJIeTKM. OCHOBHbIE OT/IWYUS DPACTUTEIbHOM, >KUBOTHOU U
rpUOHOM KIeTKU.

[ToBepXHOCTHBIE CTPYKTYPBI KJI€TOK — KJIeTOUHasi CTeHKA, TIMKOKAaTUKC, UX
dbyHKIipH. [lna3matrueckasi MeMOpaHa, eé cBoiicTBa U ¢yHKIuH. [luTomnsia3ma u eé
opraHousibl. OgHOoMeMOpaHHbIe opraHoubl KiaeTku: OIIC, ammapaTt [Mosbmku,
m30CoMBIL.  [1oyaBTOHOMHBIE OpraHOW/bl KJIeTKWU: MHUTOXOHJDWM, TIJIaCTHU/BI.
[TpoucxoxkaeHre MUTOXOHAPUM U TimacTui. Buabl mutactyg. HememOpaHHbIe
OpPraHOW/Ibl KJIeTKH: PUOOCOMBI, K/I€TOUHBIM I[€HTpP, I[€HTPUO/IA, PEeCHUYKH,
JKT'YTUKU. DYHKLIUU OPraHOU/I0B KJIeTKU. BKitoueHus!.

slmpo — perynsiTopHbINA 11eHTp KieTku. CTpoeHue sifipa: siiepHasi 060/10uKa,
KapuoIIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCopT BelLeCTB B KJIeTKe.

JeMoHCcTpanuu:

[TopTpetsl: A. JleBenryk, P. I'yk, T. IlIBanH, M. llneligen, P. Bupxos, [Ix.
YorcoH, ®. Kpuk, M. YunkuHc, P. ®paukinus, K. M. bap.

HOuarpammel:  «PacripefieneHve XUMHUYECKUX 3/IEMEHTOB B  HEXUBOU
npupoje», «Pacrpe/ie/ieHle XUMUUECKHX 37IEMEHTOB B )KUBOUW MIPUPOJE».

Tabsmuiel u cxembl: «[leprioguueckass TabaMIla XUMUUYECKHUX 371EMEHTOB»,
«CTpoeHue MoJieKyJibl BOAbI», «brocuHTes 6enka», «CTpoeHre MOeKy/bl benkay,
«CtpoeHue (pepmeHTa», «HykmenHoBble KUci0Thl. IHK», «CTpoeHne MoJieKyJ/ibl
AT®», «CTpoeHHe 3yKapuOTHUUYECKOM KIeTKW», «CTpOoeHue >KUBOTHOW KJIeTKW»,
«CTpoeHMe pacTUTEeNbHOW KeTKu», «CTpoeHHe TIPOKapUOTUYeCKOU KIIeTKW»,
«CTpoeHue siipa KJIeTKW», « YT1eBOAb», «JIUMuab».

Ob6opyzioBaHMe: CBETOBOM MMKDPOCKON, 00OpyZoBaHue /i1 TPOBe/leHHs
HaO/Iro/leHnH, W3MepeHul, SKCIIePUMEeHTOB, MUKpOIIperiapaThl pPaCTUTE/bHBIX,
JKUBOTHBIX 1 OaKTepHalbHBIX KIETOK.

JIaGopaTopHbIe U MPAKTHYECKHE PA0OThI:

JlabopatopHasi pabota Ne 1. «M3yueHue KaTaIUTHUECKOH aKTUBHOCTH
(hepMeHTOB (Ha MprUMepe aMua3bl UK KaTasasbl)».



JlabopaTtopHasi pabora Ne 2. «l/3yueHWe CTpOeHHMSI KIETOK paCTeHUH,
JKUBOTHBIX M OakTepuii 1Moji MUKPOCKOIIOM Ha TOTOBBIX MHKpOITperiapatax M X
OMMCaHUe».

Tema 4. JKu3zHeieaTe/1bHOCTDb K/I€TKH.

OObMmeH BelleCTB, WM MeTa00/M3M. ACCUMUISLUS (TIIaCTUYeCKuii oOMeH) U
OUCCUMWISALIMS  (SHEpreTUUeCcKUii oOMeH) — [iBe CTOPOHBI €JWHOr0 TIpolecca
MeTabos3mMa. Posib 3aKOHOB COXpaHeHHs! BeIeCTB W JHEPruu B TIOHUMaHUU
MeTabosm3ma.

Tunel 06MeHa BelrjeCTB: aBTOTPO(MHLIN U reTepoTpodHbIA. Posib hepmeHTOB
B 0OMeHe BelIeCTB U TIpeBpalljeHUH SHePTUH B KJIeTKe.

dotocuHTe3. CBeroBasi U TeMHOBas (a3bl (doTocuMHTe3a. Peakuyu
(oTtocuHTe3a. IPdheKTUBHOCThL (hOTOCHMHTe3a. 3HaUeHue (POTOCHUHTe3a /ISl )KU3HU
Ha 3emse. BiusiHue ycyioBuii cpefibl Ha (DOTOCHHTE3 U CIIOCOOBI TIOBBILLIEHUS ero
MPOAYKTUBHOCTH Y KYJIbTYDPHBIX PaCTEHUM.

XeMocuHTe3. XeMOCUHTe3UPYIoIe OakTepuu. 3HaueHre XeMOCHHTe3a [I/ist
JKU3HU Ha 3emiie.

OHepreTuueckuii oOMeH B KieTKe. PaciieryieHue BelljecTB, Bbljle/ieHHEe U
aKKyMy/IMpOBaHWe SHEPruM B KjeTKe. OTalbl 3SHEPreTHuyeckoro oOMeHa.
['nukosus. bpoxeHve u ero BUAbl. Kuc/iopogHOe OKuMC/IeHWe, WIU KJIeTOYHOe
JIbIXaHUe. OxkucnuTenbHOe dochopunupoBanue. O} deKTUBHOCTD
JHEpPreTUUeCKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHetmueckas wuH(popmauus u [JHK.
Peanu3auysi reHeTM4eckoWl WH(OpMalMd B KieTKe. ['eHeTHUecKWW KOJ, U €ro
cBovcTBa. TpaHcKpuriusa — MaTpuuHbiii cuHTe3 PHK. TpaHcisiiusa — 6rocuHTe3
Oenka. Otambl TpaHciasuuu. KopupoBaHue aMuHOKUCIOT. Posnb pubocom B
buocuHTe3e benka.

HeksieTouHble (hopMbl KHU3HU — BUPYCHI. VicTopust oTKpbITHs BUpycos (/. U.
MBaHoBckuii). OCOOEHHOCTHM CTPOEHUST U JKU3HEHHOTO IMK/Ja BUPYCOB.
bakrepuodaru. bonesHn pacTeHud, >XUMBOTHBIX W UelOBeKa, BbI3bIBaeMble
BUpycamMu. Bupyc ummyHozeduiiuta uenoBeka (BUY) — Bo3dyautens CITU/a.
OO6patHasi ~ TpPaHCKpWIIWs, peBepraza U  WHTerpasa. I[IpoduiakTrka
pacripocTpaHeHUst BUPYCHBIX 3a00/1eBaHUMN.

JeMoHCcTpanum:

[Toptpetsl: H. K. Konb1jos, . N. BaHoBckuH, K. A. Tumupsizes.

Tabsmuiel 1 cxembl: «TwIbl MUTaHUs», «MeTabomm3m», «MHUTOXOHIPHS»,
«JHepreTUueckuii obmeH», «Xsoporact», «®PotocuHres», «CtpoeHue THK»,
«Ctpoenure u (GyHKIIMOHUPOBaHUe TeHa», «CuHTe3 benka», «I'eHeTUUeCKUN KOM»,
«Bupycei», «bakreprodarn», «CTpoeHue W >KW3HeHHbIM UK Bupyca CIIW/a,
bakTeprodara», «Permkarys [THK».

O6opyaoBaHue: Mojenu-antuivKanuu «Yzasoenue JHK u Tpanckpumims»,
«buocunTe3 6enmka», «CTpoeHue KIeTku», Mojienb CTpyKTypbl JJHK.



Tema 5. PasmMHOKeHHe U UHMBH/ya/IbHOEe Pa3BUTHE OPraHU3MOB.

K/eTouHbIM 1K/, WM >KU3HEHHbIM LUK KiaeTku. VIHTepdasza U MUTO3.
[Tpoueccel, mpoTekaroljde B uHTepdasze. Peruivkaius — peakijds MaTPUUYHOTO
cuHte3a JIHK. CtpoeHne XpoMocoM. XPOMOCOMHBIM Habop — KapHOTHIIL.
JUmyonHeI W TalvyIOWAHBIA ~ XPOMOCOMHBIe ~ Habopbl.  XpOMAaTH[BI.
Llutonornueckue OCHOBBI Pa3MHOKEHUSI W MWHAUBUAYAJbHOIO  Pa3BUTHSA
OpraHM3MOB.

Henenvie kinetkn — Muto3. Craguu mutosa. [Iporieccsl, rpoucxofsdinye Ha
pa3HbIX CTaJusX MUTO3a. BUOIOrnueckui CMbIC/T MUTO3a.

[TporpammupyeMasi Tubesnb KJIeTKU — arloriTo3.

dopmbl pa3MHOKeHUs1 OpraHu3MoB: becriosioe U 1osioBoe. Buabl 6ecrionoro
pasMHOKEHUS: [leJileHMe Ha/JBoe, TI0YKOBaHWe OJHO- U MHOIOKJIETOUHBIX,
criopooOpa3oBaHue, BereTaTHBHOe pa3MHOKeHHe. VICKyCCTBeHHOe KJIOHMpPOBaHUe
OpPraHM3MOB, ero 3HaueHue /151 CeeKLUU.

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

Metio3. Craguu Mmeirio3a. [Iporjecchl, TIpouCXo/sillie Ha CTafusiX Meko3a.
[ToBegenne xpomocoMm B Meko3e. KpoccuHrosep. buosiornueckuii CmbIC U
3HaueHve Meno3a.

['ameToreHe3 — ripoilecC 00pa30BaHUsI TIOMIOBbIX K/IETOK Y JKHUBOTHBIX.
[TosioBBIe >Kese3bl: CeMeHHUKU M sSIMYHUKU. OOpa3oBaHre W pa3BUTHE TOJIOBBIX
K/IeTOK — TrameT (CrepMaro30u/[, SIMLEK/IeTKa) — CrepmMaToreHe3 W OBOreHes.
OcobeHHOCTH CTpOeHHUsl SIWLEKIeTOK U criepMaTto30ouioB. OII0Z0TBOpEHHUe.
[TapTeHorenes.

WuauBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpHOHA/bHOE pa3BUTHe
(ambpuorenes). JTarbl SMOPUOHAILHOTO Pa3BUTHSL Y TMO3BOHOUHBIX >KMBOTHBIX:
npobsieHue, racTpyssitys, opraHoreHe3. IToctamOpuoHanbHOe pa3Butve. THUIIBI
MOCTAMOPUOHAILHOTO Ppa3BUTHS: TIpsiMoe, HempsiMoe (JTMUWHOUYHOe). BrmsiHMe
cpefibl Ha Pa3BUTHE OPraHW3MOB, (DaKTOPbI, CIIOCOOHBIE BBI3BIBATH BPOKAEHHBIE
YPOJCTBa.

Poct u pasButhe pacteHuid. OHTOreHe3 LIBETKOBOTO PacCTeHUs: CTPOEHHE
CeMeHHU, CTa/Iuu Pa3BUTHS.

JleMoHCTpanuu:

Tabmbl U cxeMbl: «®OpPMbI pa3MHOXKEHHMSI OpPraHHU3MOB», «JIBOMHOe
OIUIOJOTBOPEHME Y LIBETKOBBIX pacTeHuN», «BereratuBHOoe pa3MHOXXeHUe
pacteHuii», «JlemeHue KneTku Oakrepuii», «CTpoeHHe TMOJIOBbIX KJ/I€TOK»,
«CTpoeHne XpoOMOCOMbI», «KieTouHbl LUKy, «Pemmmkammsa JHK», «Mwutos»,
«Metio3», «I[Ipssmoe ¥ HenpsiMoe pa3BUTHE», «I'ameToreHe3 y M/I€KONMUTAIOIIUX U
yenoBeKa», « OCHOBHbIE CTaIUX OHTOTeHe3a».

Ob6opyaoBaHue: MUKPOCKOT, MUKpPOIIperaparhbl «CriepMarTo30ou/ibl
MJIEKOMUTAIOLLEro», «$HlleKieTka MJeKonurarollero», «KaprokrHes B KjeTKax
KOpelllKa JiyKa», MarHuTHas MO/eJ/ib-alliMKalusa «/leieHue KIeTKu», MOZeslb
OHK, Moziesib MeTapazHOM XPOMOCOMBI.



JIabopaTopHbIe H MPpaKTHYeCKHe PaboThbI:

JlabopaTtopHass pabora Ne 3. «HabOmomeHre MWUTO3a B K/IeTKaX KOHUMKA
KOpellIKa JiyKa Ha TOTOBbIX MUKpOIIperapaTax».

JlabopatopHasi pabota Ne 4. «VI3yueHHWe CTPOEHHsSI TOJIOBBIX KJ/IETOK Ha
rOTOBBIX MUKpOMpenapaTax».

Tema 6. HacsieAcCTBeHHOCTh M1 U3BMEHUMBOCTb OPraHU3MOB.

[Tpeamert u 3ajjauu reHeTUKU. VICTOpUsI pa3BUTUS TeHETHUKU. POk LIUTOIOTUU
1 5MOPHOJIOTHM B CTAHOBJIEHUM TeHeTHKW. BKIaJ, pOCCHMMCKUX U 3apyOe>KHbIX
YUEHBIX B pa3BUTHe TeHeTHKA. MeToAbl TeHeTHKH (TuOpuAoIoruuecKu,
LIUTOTEHETUUECKHUU, MOJIeKY/ISIPHO-TeHeTHUUeCKU). (OCHOBHbIe TeHeTUUeCKUe
NMoHATUSA. ['eHeTHUeCKasi CUMBOJIMKA, UCMI0JIb3yeMasi B CXeMaxX CKpeLIMBaHUM.

3aKOHOMEPHOCTH HacJie/JoOBaHUs MPU3HAKOB, yCTaHOB/eHHbIe ['. MeHzeneMm.
MoHoruOpygHOe CKpell[iBaHWe. 3akoH eAuHOooOpa3us THOpPHIOB I1€PBOTO
nokosieHus. IlpaBWio [JOMUHHMpDOBaHUS. 3aKOH paclleryIeHWsi TPU3HAKOB.
['mnote3a uncToTel ramet. [1o/IHOe M HeroHOe JOMUHUPOBAHKE.

NurubpuaHoe  CKpell[iBaHWe. 3aKOH HE3aBUCMMOTO  Hac/ie[OBaHUs
MpU3HAKOB.  L[dTOreHeTMUeCKWe  OCHOBBI  AWTMOPHUAHOTO  CKpeIBaHUS.
AHanusuvpymollee CKpeluBaHue. Vcroab30BaHre aHaIM3UPYIOLLEro CKpellvBaHus
IS OTIpe/ie/ieHrst TeHOTHIIa 0COOu.

CuervieHHOe HacjeZioBaHWe TIpu3HakoB. Pabora T. MopraHa 110
CLIeTIJIEHHOMY Hac/ie[JoBaHUI0 TeHOB. HapyllieHue clier/ieHHsi TeHOB B pe3yJ/bTaTe
KPOCCHUHTOBepa.

XpOMOCOMHasi TeOpUsl HaCJIeJCTBEHHOCTH. ['eHeTuUeCcKre KapThl.

['eHeTrka mosia. XpoOMOCOMHOe OripefiejieHue 110Jjia. AyTOCOMBI U TI0JIOBbIE
XpOMOCOMBI. ['oMOraMeTHble U TeTeporameTHble oOpraHu3Mbl. HacnezoBaHue
TMPH3HAKOB, CLIENJIEHHBIX C MTOJIOM.

N3meHurBOCTh. BH/ibl ©3MEHUMBOCTHU: HEeHAC/IeICTBEHHAsS U HaCeCTBeHHasl.
Pone  cpegpl B HeEHacC/IeCTBEHHOM  M3MEHUYMBOCTHA.  XapaKTepUCTHUKa
MOJU(PUKALIMOHHOM M3MEeHUUBOCTU. BapualiuoHHbIY psifj 1 BapUallMOHHAsE KPUBasl.
Hopma peakiu mnpu3Haka. KosvuecTBeHHble M KaueCTBEHHbIe MPU3HAKU U KX
HOopMa peakiyuu. CBOMCTBa MOAU(DUKALIMOHHOW U3MEHUUBOCTH.

HacnencTBeHHasi, WM TeHOTUITAYECKas, W3MEHUMBOCTb. KombOuHaTHBHas
W3MEeHUMBOCTb. Meli03 u TIOJIOBOM TMpoIlecC — OCHOBAa KOMOWHATUBHOM
M3MEeHUYUBOCTU. MyTal[MOHHasi U3MEHUYUBOCTb. Knaccudukarys MyTalyii: TeHHbIe,
XPOMOCOMHBIe, TeHOMHbIe. HacToTa ¥ MPUUYMHBI MyTalui. MyTareHHble (PaKTOPHI.
3aKOH rOMOJIOTUUECKHX PSIZIOB B HAaC/ie[CTBeHHOM u3MeHunBocty H. V. BaBusoga.

BHesiiepHasi Hac/ie[CTBEHHOCTb ¥ U3MEHUYUBOCTb.

['eHeTka yesioBeka. Kapuortun yenoBeka. OCHOBHBIE MeTOZbl T'€HETUKU
yeI0BeKa: TeHeaornuecKuii, 0/TM3HeI0BbIM, IUTOreHeTHUECKUHM, OMOXUMUYECKUM,
MOJIEKY/ISIDHO-T€HeTUUeCKUU. CoBpeMeHHOe orpejie/ieHUe reHOTUIIA:
MO/THOTEHOMHO€E CeKBEHHWPOBaHWe, TeHOTUIMUPOBAHWE, B TOM UYUCJIe C TTOMOIIbIO
[MLIP-ananu3a. HacnenctBeHHble 3abosieBaHUs ueioBeKa: TeHHbIe 00Jie3HH,
Oone3Hu C Hac/ieJCTBEHHOW MpeApacIio/io)KeHHOCTbIO, XPOMOCOMHbIe 00Je3HH.



ComaTuueckve U reHepaTuBHble MyTauuu. CTBOJIOBble KjeTKU. [IpUHLMIIEBI
3/10pOBOT0 00pasa »KHU3HU, IUarHOCTUKH, TIPOPUIAKTUKU U JIeueHUs TeHeTUUeCKUX
Gosie3neli. MequKo-reHeTHUeCKOe KOHCY/IbTHPOBaHUe. 3HaueHue MeAWUL[UHCKOU
TeHeTHKH B MpeIOTBPAILleHUH U JIeUeHUU TeHeTUUeCKrX 3aboieBaHU uesioBekKa.

JeMoHcTpanum:

[Toptpetsr: I'. Mengens, T. Mopran, I'. e ®pus, C. C. YerBepukos, H. B.
Tumodgees-PecoBckuii, H. Y. BaBusos.

Tabmuiet ©  cxembl:  «MoOHOTMOpPHAHOE — CKpell[iBaHWE M €ro
LIUTOreHeTHUeCKass OCHOBa», «3aKOH pacllervieHusi U ero LUTOreHeThudecKas
OCHOBa», «3aKOH UWCTOTbI  rameT», «J/lurubpuaHOe  CKpeIlBaHUe»,
«JuTo/mornyeckue  OCHOBBbI ~ AUTMODUJHOTO  CKpeluBaHUs»,  «Meio3»,
«B3aumopencTBre anieflbHbIX TeHOB», «['eHeTUUeCKHWe KapThl pacTeHUH,
JKUBOTHBIX U YesioBeKa», «['eHeTuka Ilo/a», «3aKOHOMEPHOCTU HacC/e[0BaHUs,
CLIEIUIEHHOTO C TIONOM», «KapuhOTHWIIbI 4YelOoBeKa W JKMBOTHBIX», «Buabl
M3MEeHUYUBOCTU», «MoauduKalMoHHas W3MEeHUYMBOCTb», «HacienoBaHue pe3syc-
(hakTopa», «I'eHeTHKa rpynim KpoBu», «MyTaljuoOHHast U3MEHUHUBOCThb».

Ob6opyzoBaHue: MoJeMu-anuIMKau  «MOHOTHOPHIHOe —CKpeIlfUBaHue»,
«HemosiHoe  goMuHMpoOBaHUe», «/IUrubpuzHOe CKpeljuBaHue», «llepeKpécT
XpPOMOCOM», MHUKDOCKOIl W MHUKporpernapaT «/lpo3oduna» (HopMma, MyTaluuu
(hopMbI KPbUTbEB M OKPACKH TeJla), repOapuii «['opox TTOCeBHOM».

JIaGopaTopHble M MPpaKTHYeCKHe PadoThI:

JlaboparopHasi pabotra Ne 5. «/3yueHWe pe3y/ibTaTOB MOHOTHOPHAHOTO M
OUTUOPUIHOTO CKpelUBaHus y Ap030(hu/bl Ha TOTOBLIX MHUKpOTIperiapaTax».

JlabopaTopHast pabota Ne 6. «M3yueHre MoAMGbUKALIMOHHON W3MEHUHNBOCTH,
MOCTPOeHHe BapHUALIMOHHOTO Psifia U BapualldOHHOW KPUBOM».

JlaboparopHasi pabora Ne 7. «AHanmu3 MyTaril y Apo30(dusibl Ha TOTOBBIX
MUKpOIIperiaparax».

[Tpaktrueckass pabora Ne 2. «CocTaBneHHMe U aHa/IW3 POOCIOBHBIX
yejioBeKa».

Tema 7. Cenexkuusi opranu3MoB. OCHOBbI 0MOTEXHO/IOTHH.

CeslekLjyisl KaK HaykKa U IIpoLiecC. 3apoykK[eHue CeJIeKLMM U [JOMeCTHUKaLWsl.
Yuenne H. W. BaBuioBa 0 I[eHTpaxX IPOMCXOXKAEHUS W MHOTroo0Opasus
KYJIbTYDHBbIX PacTeHWW. LIeHTpbI NMPOUCXOKIEeHUs] [JOMAIlHUX >XUBOTHBIX. COpT,
10poza, [ITaMM.

CoBpeMeHHbIe MeTO/IbI CeIeKI[MH. MacCoBbId M UHAUBUAYAIbHBIA OTOOPHI B
CeNeKlIMM pacTeHud W KUBOTHBIX. OlleHKa 3KcTepbepa. bJM3KOpoACTBEHHOE
CKpell[uBaHre — WHOpuAMHr. Uwuctasgs nuaWs. CKpell[iBaHUWEe YWCTBHIX JIMHUU.
[etepo3uc, wiu rubpuaHas cuia. HepoacTBeHHOe CKpelljiBaHWe — ayTOPUUHT.
OtpanéHHas TtuOpuamM3alis W eé ycrexu. VICKyCCTBeHHBIM MyTareHe3 |
MosTlyueHWe TIONUIIOUI0B. [lOCTW)KeHUs1 CeJieKL[MA pacTeHUl, >KUBOTHBIX U
MUKPOOPraHU3MOB.

buoTexHonorus Kak OTpac/iab IPOM3BOJCTBA. ['eHHas WH)XeHepus. OTarlbl
co3manusi pekombuHaHTHOM [IHK wu TpaHcreHHBIX oOpraHu3MoB. KiertouHas



vHxeHepus. Kyierounble KyJbTypbl. MUKpPOK/IOHA/IbHOE pa3sMHOKeHHe paCTeHHUH.
KiioHupoBaHWe BBICOKOMPOJYKTHMBHBIX —Ce/IbCKOXO3MCTBEHHBIX OpPraHU3MOB.

OKojsioruueckie W 3THUeckue  mpobmembl. I'MO  —  reHeTHYeCKH
MOAU(UIIMPOBaHHbIE OPTaHU3MBbl.
[JeMoHCcTpaLuu:

[Toptpetrsr: H. W. Basunos, . B. Muuypun, I'. /1. Kapreuenko, M. ®.
VBaHOB.

Tabmuiel U cxembl: Kapta «LIeHTpPhl TPOMCXOXKIEHWUSI WU MHOTr000pa3us
KYJIbTYPHBIX pacTeHui», «Ilopogpl JOMAaIIHUX >XUBOTHBIX», «COpTa KyJIbTYPHBIX
pacTteHuii», «OtganénHas ruopugusanusa», «PaboTer akagemrka M. ®. MiBaHoBa»,
«[Momumnonausi», «OOBeKTbl OUOTeXHOJMOTUM», «KileTouHble KYJbTYpbl W
KJIOHUPOBaHUe», «KOHCTpyHpOBaHWe U MEPEHOC FeHOB, XPOMOCOM.

Ob6opyzaoBaHue: MyJIsKU TUIOIOB Y KOPHETIZIO[0B JUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuH, repbapuii «CenbCKOX03SHCTBEHHbIE PACTEHMUSI».

JIabopaTopHbIe H MPpaKTHYeCKHe PaboThI:

OKcKypcusi «OCHOBHble MeTO/Ibl M [OCTW)KEHUSl Ce/leKI[MM pacTeHud u
JKUBOTHBIX (Ha CeJIeKL[OHHYIO CTaHLUIO, TJIEMEHHYO bepmy,
COPTOUCIIBITaTeIbHBI ~ yUaCTOK, B TeIIMUHOE XO35WCTBO, JlabopaTopuio
arpOyHMBEPCUTETA WM HAYUHOTO LIEHTPA)».

11 K/TACC

Tema 1. IBo/TIOIMOHHAA OMO/IOTHS.

[IpeanochIKM BO3HUKHOBEHUSI 3SBOJIIOLIMOHHOW TEeOpPUHU. OBOJIFOL[MOHHAS
TeopHusi U eé MeCcTo B OuWosoruu. BiusiHye 3BO/IOIMOHHON TeOpUM Ha pa3BUTHE
buosoruu U APyTUX HaykK.

CeuzieTenbcTBa 3BOMOLMMU. [lanmeoHTo/IOrMUeckre: TMOC/ae40BaTe/IbHOCTh
MOsIBJIEHUS BUJIOB B MaJI€OHTOJOTUUECKOW JIETOMUCH, TepexXoAHble (OPMBI.
buoreorpadguueckue: cxoCTBO U pa3inure GayH v (GJ1I0p MaTEPUKOB U OCTPOBOB.

OMOpHO/IOTUYECKHe: CXO/CTBA U Ppa3iduus SMOpPHOHOB Ppa3HBIX BU/IOB
M03BOHOUHBIX. (CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHbIE, aHa/JIOTMYHbIe,
pyJuMeHTapHble OpraHbl, aTaBU3Mbl. MoJieKyasIpHO-O0MOXUMUYeCcKre: CXOACTBO
MeXaHU3MOB HaC/e[ICTBEHHOCTM U OCHOBHBIX MeTa0O/MueCcKux TyTel y Bcex
OpraHH3MOB.

OBoyoLIMOHHasAs Teopus Y. [JapBuHa. IIpeArocbuiKu BO3HUKHOBEHUS
JapBUHMU3Ma. JIBWKyIMe CWIbl SBOJIOLUU BUJOB 10 JlapBuHY (U30BITOUHOE
pa3MHO)XeHHe TP OrpaHUUYeHHOCTH PeCcypCOB, Heorpejie/iéHHasi W3MEeHUYHBOCTb,
bopb0a 3a CyliljecTBOBaHUe, eCTEeCTBEHHbBIN 0TOOD).

CunTteTnueckas Teopus 3BoyioLud (CT3) 1 eé 0CHOBHBIE TIOI0KEHUS.

MukposBosronus. [Tonynsiuysa Kak eAMHULA BUA U SBOJIIOLUN.

IBrokyiqye cuibl (hakTopbl) 3BOMIOLMU BUAOB B MpUpozie. MyTal[MOHHBIM
rpoijecc ¥ KOMOWHATHBHAsi W3MEHUMBOCTh. [IOMy/SIIMOHHBIE BOJIHBI W Apeiid
reHoB. V30/111us1 U MUATpaLys.



EcTecTBeHHBIM O0OTOOp — HampaB/AOMMK  (GakTop 3BoMOLUA. DPOpMBI
ecTeCcTBeHHOT0 oTbopa.

ITpucrioco6/1eHHOCTE OPraHWU3MOB KaK pe3y/bTaT 3BOMIONUH. [IpuMepsl
riprcriocobieHnii y opraHu3MoB. ApomMoph03bl U HAWO0aJanTaLiH.

Bug wu  BugoobpaszoBanue. Kpurtepuu Buza. OcHOBHbie  (OPMBI
BUJ000pa3oBaHus: reorpaduueckoe, 3K0I0ruueckoe.

MakposBositoriusi.  dopmbl  3BoOJIOLMU:  (hUeTHYECKasl, [UBepreHTHas,
KOHBepreHTHasi, rapasuiesibHas. HeoOpaTUMOCTb 3BOJIOLIUH.

[IpoucxoxgeHre OT HecCreLMaJIu3MpOBaHHbBIX TMpeAkKoB. [Iporpeccupyroias
crieqyanr3anus. AlanTUBHAsA pajyaLys.

JeMoHCcTpanum:

[Toptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Japeun, B. O. KoBaneBckuy, K.
M. Bap, 3. I'ekkenb, ®. Mrosniep, A. H. CeBepLios.

Tabmuiibl 1 cxembl: «Pa3BUTHe OpraHMuecKoro Mupa Ha 3eMyie», «3apO/bIIin

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeornrepukc», «®Popmbl  60prOBI  3a
cyliecTBoBaHue», «EcTecTBeHHBIM 0TOOP», «MHOroobpasue COPTOB pacCTeHH»,
«MHoroobpa3sue 1opoJ, JKUBOTHBIX», «ITonyarum», «MyTaroHHas

W3MEHUMBOCTb», «Apomopdo3bl», «ManoamanTarumn», «OOIjasi gereHeparusi»,
«IBwKyuiue cunbl 3BOMOLUK», «Kapra-cxema Mapiipyta nyTemectBus Y.
NapBuHa», «boprba 3a cymiectBoBaHUe», «[IpHCIIOCO6/IEHHOCTh OpPraHU3MOBY,
«['eorpacdrueckoe BU000pa3oBaHue», «DKOJOTHUECKOe BUJ000pa30BaH1e.

Ob6opyzoBaHue: KOJUTEKIUS HACEKOMBIX C pa3/MUYHbIMH TUIAMU OKpaCKH,
Habop TIJIOZIOB M ceMsiH, KosuleKiusi «IIpumepbl 3all[UTHBIX TPUCTIOCOOIeHU Y
JKUBOTHBIX», MoJenb «OCHOBHBIE HarlpaB/ieHUsI IBOIOIUMK», 00BEMHAs MOZesb
«CTpoeHue rojIoBHOr0 MO3ra I03BOHOYHBIX».

buoreorpaduueckass kKapta wmwupa, KoJnekuus «®PopMbl COXpaHHOCTH
HMCKOIaeMbIX J>KMBOTHBIX M paCTeHuW», Moje/b amuikaiusl «llepekpéct
XpOMOCOM», BJIaJKHble TpenapaTbl «Pa3BuTHe HacekoMoro», «Pa3Burtue
JISITYILIKW», MUKporipernapaTt «/lpo3oduna» (Hopma, MyTallud (POpMbl KpPbIITbEB U
OKDAaCKH Tesia).

JIabopaTopHble 1 MpaKTUYeCKHe padoThI:

JlabopaTtopHasi pabora Ne 1. «CpaBHeHHe BHOB II0 MOP(OJIOTHUECKOMY
KPUTEPUIO».

JTaboparopHast pabora Ne 2. «OmmcaHve MPUCTIOCO0/IEHHOCTHA OpraHu3Ma M
€6 OTHOCUTEe/IbHOI'O XapakTepa».

Tema 2. Bo3HUKHOBeHUe U pa3BUTHE )XM3HH Ha 3emiie.

[JoHayuHble Tipe[CTaB/eHUs O 3apOXKAeHUW >KWU3HUA. HayuHble ruIioTesbl
BO3HMKHOBEHHSI >KM3HM Ha 3emse: abuoreHe3 U TIaHCIepMUsS. XUMHYecKast
9BOJIIOLMSA. AOHOTeHHBIM CHHTE3 OpraHHYecKHX BEIeCTB W3 HeopraHuyecKuX.
OKCrepuMeHTa/IbHOe TIOATBePXKAeHNe XMMUUeCKOHM 3BO/IOLMU. HavanbHble STarbl
buonornueckoit sBosouu. ['unore3a PHK-mupa. @opmupoBaHre MeMOpaHHBIX



CTPYKTYD W BO3HHMKHOBEHHWE TMPOTOK/IETKU. [lepBble KIETKH W HX 3BOJIIOLUS.
dopMUpOBaHKEe OCHOBHBIX TPYMI XKUBbIX OPraHHU3MOB.

Pa3ButHe xu3HU Ha 3emsie MO 3paM U nepuofaM. Karapxeh. Apxeuckas u
TPOTepOo30iicKass 3pbl. Ilaneo3oiickast 3pa U €€ Tepuofbl: KeMOPHHCKUM,
OPZOBUKCKHM, CUITYPUHUCKUH, IEBOHCKUM, KAMEHHOYTOJTbHbIM, TTEPMCKUM.

Me30301CKast 5pa ¥ eé rnepuo/ibl: TPUAaCOBbIN, FOPCKUM, MEJIOBOM.

KaiiHo30lCKasi 3pa W eé T[epuofbl: MaJeOreHOBbIM, HEOTreHOBBIH,
aHTPOMOT€HOBBIM.

XapakTepucTuKa KaumaTa M Teojiorhueckux rpoiieccoB. OCHOBHbIE 3Taribl
5BOJIFOL[MM PACTUTENLHOIO M J>KUMBOTHOIO Mupa. ApomMopdo3bl y pacTeHud u
JKUBOTHBIX. [TosiB/IeHMe, pacLiBeT ¥ BbIMUPaHKe TPYII JKUBBIX OPraHu3MOB.

CucreMa OpraHMYeCcKOro Mupa KakK OTpakeHue 3BoMoLMU. OCHOBHBIE
CUCTeMaTUUeCKre rpynnbl OPraHu3MOB.

OBO/IOLMS UesioBeKa. AHTPOMOJIOTHs Kak Hayka. Pa3BuTue ripeCcTaBieHU o
MPOUCXOXKJEHUU uesioBeKa. MeToAbl u3ydyeHUs aHTporioreHe3a. CXoAcTBa U
pasnMyuus yesioBeKa U KMBOTHBIX. CHCTeMaThuecKoe MoJIoKeHre YesioBeKa.

HOBwkymye  cunbl  (pakropel) — aHTpomoreHe3a.  HacnencrBeHHast
W3MEHUHMBOCTb U  ecTeCcTBeHHbIE 0TOop. OOIecTBeHHbIE 00pa3  >KU3HW,
W3rOTOBJIEHUE OPY/Ul TPY/a, MbIlJIeHUe, peUb.

OCHOBHbBIE CTa[M¥ Y BEeTBU 3BOJIIOLIMM YeJIOBeKa: aBCTpaloNuTeku, YenoBek
ymenbii, YenoBek mnpsamMoxosaiiuid, YenoBek HeaHAepTaibCKul, YenoBek
pa3yMHbIH. Haxogku HCKOTaeMbIX OCTaTKOB, BpeMsl CYII[eCTBOBaHUs, 00/acTb
pacrpocTpaHeHHs], 00bEM TOJIOBHOTO M03Ta, 00pa3 >KU3HH, OPYAUSL.

YenoBeueckre packl. OcHOBHble  Oosiblliie  pacbl:  eBpOIMeOHAHast
(eBpa3uiicKasi), = Herpo-aBCTpa/ioMjHasi  (9KBaTOpHa/bHas), = MOHTOJIOMJHAas
(asuatrcko-amepukaHckasi).  UepTbl ~ MpUCHOCOOAEHHOCTHM  MpeAcTaBUTesel
yeJloBeuUeCKUX pac K YC/IOBUSIM CyllleCTBOBaHWs. ENVHCTBO yesioBeueckux pac.
Kputuka pacusma.

JleMoHCTpanum:

[Toptpeter: ®. Penu, JI. Ilactep, A. . Onapun, C. Musnep, I'. FOpu, Y.
[JapBUH.

Tabmuupbl U cxembl: «Bo3HukHOBeHHe CoyIHEUHOUW cucTeMbl», «Pa3Butue
opraHuyeckoro wmupa», «PacturenbHas KneTka», <«JKHUBOTHasi  KJeTKa»,
«[TpokapuoTuueckasi KieTtka», «CoBpeMeHHas CHCTeMa OPraHMYecKoro MUpa»,
«CpaBHeHHE aHAaTOMUUECKHUX UYepT CTPOEHHUS] ueloBeKa M UYe/IOBeKOOOpa3HBIX
00e3bsii», «OCHOBHBIE MeCTa I1aJleOHTOJIOTUYECKUX  HAXOAOK  IpPeJKOB
COBPEMEHHOI'0 uejioBeKa», «/lpeBHeuiume moau», «peBHue monn», «llepBbie
COBpeMeHHbIe JTF0n», «HeoBeuecKre pachl».

OGopyaoBanue:  Myasbku  «IIpoucxoxkzeHue — 4yejoBeKa»  (OHOCTHI
aBCTpAJIONUTeKa, MUTEKAHTPOIla, HeaH/epTasblla, KPOMaHbOHIIA), CJENKU WU
1300pakeHWs] KaMeHHBIX ODYAWM I1epBOOLITHOTO 4Ye/iOBeKa (KaMHH-UOMIIephI,
pybuna, ckpebma), TreoxXpoHo/ioTMUecKass Tabnmija, Kosutekius «PopMbl
COXPaHHOCTU MCKOIaeMbIX )KUBOTHBIX U PaCTEHUI».



JIabopaTopHbIe H MPpaKTHYeCKHe PaboThbI:

[TpakTuueckast pabora Ne 1. «VI3yueHre MCKOMaeMbIX OCTaTKOB pacTeHUN U
JKUBOTHBIX B KOJIJIEKLIUSX».

OKCKypCUsi «DBOJIOLUSI OPraHMYeckoro Mupa Ha 3emse» (B eCTeCTBeHHO-
HayYHbIM WU KpaeBeJueCKud My3en).

Tema 3. OpraHu3smsl U OKpYy’KarLas cpeja.

OKOJIOTUS KaK HayKa. 3a/laud U pasesibl SK0JI0ruy. MeTobl 3K0/I0rMYecKux
WCCIeJ0OBaHUU. DKOIOrMYecKoe MUPOBO33peHHe COBPEMEHHOI'0 YesIOBeKa.

Cpezbl 0OWTaHUSI OpraHW3MOB: BOZHAs, HAa3eMHO-BO3/YIIHasi, TTOUBEHHas,
BHYTPHUOPraHU3MeHHasl.

Okosiorndyeckde (akTopel. Kiaccudukaiys 5KOI0TUUeCKHUX (PaKTOPOB:
abuotuueckue, OUOTUUECKHME U aHTPOIIOTeHHble. [leliCTBHe 3KOJOTMUYeCcKuX
(haKTOPOB Ha OpraHMU3MBI.

Abuorryeckue ¢GaKTOphI: CBET, TeMIlepaTypa, BIaKHOCTb. POTOTeprHOAN3M.
[TpucriocobneHust  OpraHU3MOB K  JIeliCTBHUI0O  abuoThyeckux  (DaKTOpPOB.
buonoruueckrie puTMsI.

buotuueckre  (PakTOpHI. Buapl  OMOTMUECKHMX  B3aUMOJENCTBUI:
KOHKYpeHILUsl, XUILI[HUUeCTBO, cuMbro3 u ero ¢dopmel. [lapa3uTusM, Kooreparus,
MyTyanu3M, KOMMeHcCann3M (KBapTHUPAaHCTBO, HaxX/ieOHUUeCTBO). AMeHCasu3M,
HeliTpamu3M. 3HaueHWe OWOTHUYECKHMX B3aMMOJEWCTBUM /I CYII[eCTBOBaHUS
OpraHM3MOB B MPUPO/IHBIX CO0DIIeCTBaXx.

OKOJIOTUYeCKHWe XapakKTepUCTUKU nonyaauuu. OCHOBHBIe —II0KasaTesv
MOMYJSIANA: YUCIEHHOCTb, TJIOTHOCTb, POXKaeMOCTb, CMEPTHOCTb, IPUPOCT,
Murpauys. [JvHaMuKa YrMC/IeHHOCTH TOMYJISILANA U €€ peryJIsiiusl.

JleMoHCcTpanuu:

[MToptpetsl: A. 'ymbonbaT, K. @. Pysbe, D. 'eKkeb.

Tabmupl u cxeMbl: KapTa «[IpupogHbie 30HBI 3emin», «Cpeabl oOUTaHUS
opraHusMoB», «®doronepuoausm», «llonynsauuu», «3aKOHOMEPHOCTH PpOCTa
YMCIEHHOCTH TIONYJISILMA UH(Y30pUU-TYyPesbKn», «ITuieBble Lenm».

JIaGopaTopHbIe U MpaKTHYeCKHe padoThI:

JlabopatopHasi pabota Ne 3. «Mopdosoruueckrie 0coO€HHOCTH PaCTeHUM U3
Pa3HBIX MeCT 0OUTaHUS».

JlabopaTopHast paboTta Ne 4. «BivssHue cBeTa Ha pOCT U Pa3BUTHE UEPEHKOB
KOJieyca».

IMpaktrueckast pabota Ne 2. «IToACUYET MJIOTHOCTH MOMYJISILIVIA Pa3HbIX BU/IOB
pacTeHU».

Tema 4. Coob1ecTBa M YK0/I0rHUYeCKHe CHCTeMbI.

Coo01rjecTBo opraHu3mMoB — OuorieHo3. CTpPyKTypbl OHOIleHO3a: BHZOBas,
MPOCTPAaHCTBeHHasi, Tpoduueckas (muileBasi). Buzbl-momuHaHTel. CBs3M B
buolieHo3e.

OKoJioruueckde cucrembl (9Kocuctemsel). [loHsTie 00 3Kocucteme W
buoreorjeHo3e. DyHKI[MOHA/TbHbIE KOMIIOHEHTBHI 3YKOCUCTEMbI: TIPOAYLEHTHI,
KOHCYMEHTHI, peflyLeHTbl. KpyroBopOT BelleCTB ¥ MOTOK 3HEPruy B SKOCUCTEMe.



Tpodurueckue (TuileBbie) YPOBHU SKOCUCTeMbl. [luiljeBble 1iemd U CeTHU.
OcHOBHbIe TIOKa3aTe/Jd SKOCUCTeMbl: OuoMacca, TPOAYKLHMs. DKOJOTHYecKue
MUpaMUAbL:  TIPOAYKLMHK, UYWUCIeHHOCTH, Ouomacchl. CBOMCTBA 3KOCHUCTEM:
YCTOWUMBOCTB, CAaMOperyJisaLys, pa3suTtre. CyKLecCHs.

[IpypozHbIe 5KOCHUCTEMBbI. DKOCUCTEMBI 03P U peK. DKOCHCTeMa XBOWHOIO
WM LIMPOKOIMCTBEHHOTO Jieca.

AHTpOMOTeHHbIe  JKOCHUCTEMBI.  ATPO3KOCHUCTEMBI. Y POOIKOCUCTEMBI.
Brosioruueckoe 1 X031iCTBEHHOE 3HaUeHUe arpO3KOCUCTeM U YPOOIKOCUCTEM.

bropa3Hoobpa3re Kak (akTOp yCTOMUMBOCTH 3KocucteM. CoxpaHeHUe
buronoruueckoro pasHoobpasus Ha 3emiie.

Yuenune B. U. BepHasckoro o 6uocdepe. I'paHuIlbl, COCTaB U CTPYKTypa
6uocdeprl. JKuBoe BeijectBO W ero ¢yHkuuud. OcobeHHocTH OHochepbl Kak
ryiiobanbHOM 3KOocucTeMbl. [IuHamMuueckoe paBHOBecMe UM oOpaTHasi CBsSi3b B
buocdepe.

KpyroBopoThI BelllecTB U OMOreoXuMUUeckue LIUK/bI 3/1eMeHTOB (yTr/iepoja,
a30Ta). 30Ha/IbHOCTb 6rocdepbl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuecTBO B 6uoctepe 3emsid. AHTPONOreHHbIe U3MeHeHus B Guocgepe.
['mobanbHbIe 3K0/IOTHYeCKHe POD/IeMBbl.

CocymjectBoBaHUe TIPUPO/IEI 15 yeJjioBeyecTsa. CoxpaHeHue
6uriopa3zHoobpa3usi Kak OCHOBa YCTOMUMBOCTU Onocdepbl. OCHOBa paljiOHaIBLHOTO
yrpaB/ieHUs TPUPOJHLIMU pecypcaMd UM MX HCIo/Mb30BaHUe. JloCTHKeHus
610/I0rMK U 0XpaHa MPUPO/IbI.

JleMoHCTpanuu:

[Toptpetsr: A. [I)x. Tencnu, B. H. Cykaués, B. Y. BepHagckun.

Tabmuibl U cxembl: «[luieBbie 1en», «bUOIIEHO3: cOCTaB U CTPYKTypa»,
«[Tpupoxanbie coobiriecTBa», «llemu mMUTaHUS», «IKOIOTHUECKast IMHPaMHIa»,
«buocdepa 1 uenoBek», «IKOCUCTEMa MIMPOKOJUCTBEHHOIO Jleca», « JKOCUCTeMa
XBOMHOro  jeca», «buonenos Bogoéma», «ArpoueHo3», «lIpumepHbie
aHTPOTIOTeHHbIe  BO3ZJEMCTBUSL HAa TIPUPOAY», «BakHellne HCTOYHUKHU
3arpsi3HeHUs BO3/lyXa W TPYHTOBBLIX BOZ», «[louBa — Ba)kKHeMIIIasi COCTaBJIstOIast
ouochepbl», «PaKToOpbl Aerpafaliuy MouB», «[IapHUKOBBIA 3¢ deKT», «PaKkTopbl
Pa/IM0AKTUBHOTO 3arpsisHeHusi Ouocdepbi», «O6mass cTpykTypa 6uocdepbi»,
«PacripocTpanenne >ku3Hu B Omocdepe», «O30HOBBIM 3KpaH OHOChEPHB»,
«KpyroBopor yriieposa B 6rochepe», «KpyroBopoT a3oTa B TIPUPOJIE».

Ob6opyzoBaHue: Mo/eNb-allINKaIUs « TUMMUHBIe OWOLeHO3bI», TepOapuii
«PactuTenbHbIe co00IIIeCTBAY», KOIEKIUN «brorieHo3», « BpeauTteny BayKHEUIIINX
Ce/IbCKOXO3SMCTBEHHBIX ~ Ky/bTyp», repbapuMi W KOJIJIEeKI[MM pacTeHud |
JKUBOTHBIX, TPUHaZJIe)Kalue K pa3HbIM 5KOJIOTUUeCKUM TpyImraM OJHOr0 BHUZQ,
KpacHass kuura Poccuiickoii ®enepaiiu, n300pa)keHUsI OXpaHsSEeMbIX BUJIOB
pacTeHui U )KUBOTHBIX.



I[INTAHUPYEMBIE PE3YJIBTATBEI OCBOEHUA I[IPOI'PAMMEI 11O
bnoJjiormm HA  BA3OBOM  YPOBHE CPEAHEI'O  OBILHEI'O
OBPA30OBAHNMA

Cornacio ®I'OC COOQO, ycraHaBiMBaKOTCs TpeOOBaHUSI K pe3y/bTaTam
OoCBoeHHUs OOyuarol[UMHUCS TIpOrpaMM  cpefiHero  o0Oiero  obpa3oBaHUS:
JIMYHOCTHBIM, MeTaripeIMeTHbIM U TIPe]MeTHBIM.

JINUHOCTHBIE PE3YJ/IBTATDI

B cTpyKType /JHWUYHOCTHBIX pe3y/JbTaTOB OCBOeHUs mpeaMera «buonorus»
BbI/le/IeHbI CJIeIVIOIIe COCTABJISIIOIMe: 0CO3HaHWe O0YJaroL[UMUCS POCCUMCKOM
IPaKJaHCKOW UIEHTUYHOCTU — TOTOBHOCTU K CaMOPa3BUTUIO, CAMOCTOSITE/IbHOCTH
W caMoolipefieJieHWI0, Hajauude MOTHBaluM K oOyueHHiro  Ouomoruw,
1je/leHaripaB/ieHHOe pa3BUTHe BHYTPeHHUX yOeXXJeHW /JIMUYHOCTU Ha OCHOBe
K/TIOUEBBIX I1[€HHOCTeH W MCTOPUUECKUX TPAAMIMKA pa3BUTHSA OMOJOTHUYECKOr0
3HaHUs, TOTOBHOCTh U CTIOCOOHOCTH OOYUaroIMXxCcsi PYKOBO/ICTBOBATLCSI B CBOeM
JlesITeTbHOCTU  LIeHHOCTHO-CMBIC/IOBBIMUA ~ YCTAaHOBKaMH, TPHUCYIIIUMU CHUCTEMe
buonoruueckoro obpa3oBaHUsl, HaJIUuMe SKOJIOTUUECKOTO TIPABOCO3HAHUS,
CIIOCOOHOCTU CTaBUTH 11eJIM ¥ CTPOUTD JKU3HEHHbIe TIIaHBbl.

JInuHOCTHBIE pe3yJ/bTaThl OCBOEHUS mpeaMmeTa «buonorus» AOCTUTarOTCs B
eIMHCTBe y4yeOHOM ¥ BOCTIMTATETHLHOU [eATeTbHOCTH B COOTBETCTBUM C
TPaJULIMOHHBIMU POCCUMCKUMU COLIMOKYJIbTYPHBIMUA, UCTOPUYECKUMHU U JYXOBHO-
HPABCTBEHHBIMHU L[€HHOCTSIMU, TIPUHATHIMU B 00ll[eCcTBe TpaBWIaMd W HOpPMaMu
TIOBe/IeHUsT U CIOCOOCTBYIOT TIpOLjeccaM CaMOIIO3HAHMSI, CaMOBOCIIMTAHUSI U
CaMOpa3BUTHS, pPa3BUTHS BHYTPEHHEM TIO3WULUM JIMYHOCTHU, MaTPUOTHU3MA,
yBaKeHUsI K 3aKOHY U MPaBOIOPSIKY, UeoBeKy TPy/Ja U CTapllieMy MOKOJIeHUIO,
B3aMMHOTO YBa)KeHUsl, 0epe)KHOro OTHOIIeHHs K KyJbTYpHOMY Hac/leAuio u
TpaZMIMsIM MHOTOHallMOHA/JLHOrO Hapoza Poccuiickori Pepnepaiiuy, Npupojie U
OKpY>Karollel cpefie.

JINuHOCTHBIE pe3ynbTaThl OCBOEHHUS yueOHoro rmipeaiMera «buosorus»
JOJDKHBI OTpaXkaTh TOTOBHOCTh M CITOCOOHOCTH 00yUaroIuXcsi pyKOBOJCTBOBAThCS
chopMHUpOBaHHOM BHYTPEeHHeM TMO3WlMel JIMYHOCTH, CHUCTEMOW 1IeHHOCTHBIX
OpUeHTal[iii, TIO3UTUBHBIX BHYTPEHHUX  YOEXAeHWW, COOTBETCTBYIOIIUX
TPAIUI[MOHHBIM I[€HHOCTSIM POCCHHCKOTO OOII[eCTBa, pacIIMpeHue >XU3HEeHHOTO
OMbITa Y OMbITA JESATeIbHOCTA B TIPOLIeCCe peann3aldd OCHOBHBIX HampaBeHUH
BOCIIHUTaTe/IbHOU /leATe/IbHOCTH, B TOM UMCJIe B UaCTH:

1) rpa)kaHCKOT0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTH IPAXKJAHCKOM MO3ULIMK 00yUaroIerocst Kak akTUBHOTO U
OTBETCTBEHHOTO UjieHa POCCUICKOro 00I11ecTBa;

OCO3HaHWEe CBOUX KOHCTUTYI[MOHHBIX TIpaB M 00s13aHHOCTeM, yBa)KeHHe
3aKOHa U MpaBOIOPsI/IKa;



FOTOBHOCTH K COBMECTHOM TBODYECKOW [esITeJIbHOCTA TpU CO3/aHUM
yueOHBIX MPOEKTOB, pellleHWH yueOHBIX U TI03HABAaTe/NbHBIX 3a7iau, BBIMTOTHEHUN
bronornuecKux 3KCreprMeHTOB;

CrlocoOHOCTh ~ OTpejie/IiTh COOCTBEHHYIO TIO3WI[MI0 TI0 OTHOIIEHWIO K
SIBJIEHUSIM COBPEMEHHOM YKU3HU U 00bSICHATD €é;

yMeHHe YUWUTLIBaTh B CBOMX JE€HCTBUSX HEOOXOAWMOCTh KOHCTPYKTHBHOI'O
B3aMIMO/JIENCTBUS JIFO/Iel C pa3HbIMU yOeXKAeHUssMU, Ky/IbTYPHBIMH 1LIEeHHOCTSIMHA U
COLIMAJIbHBIM TI0J/I0KEHUEM;

FOTOBHOCTb K COTPYJHHUYECTBY B TIpOLIeCCEé COBMECTHOIO BBINOJTHEHUS
yueOHBIX, TIO3HABATE/NbHBIX W WCCAeI0BaTeNbCKUX 3afiau, YBa)KUTETHHOIO
OTHOIIIEHUSI K MHEHUIO OINIMOHEHTOB TP OOCY)XAEeHHWH CIIOPHBIX BOIIPOCOB
OMOIOTUUYECKOTO CO/IepIKaHUS;

TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOU [1eATe/IbHOCTH;

2) NaTpMOTHYECKOr0 BOCTIUTAHMS:

c(hOpMUPOBaHHOCTb POCCUMCKOU rPaXKIaHCKOU WJJeHTUYHOCTH,
MaTpyuoTH3Ma, YBaXK€HHWsS K CBOEMY HAapOAy, UyBCTBa OTBETCTBEHHOCTH Mepe[
PogvHOM, rOpAOCTM 3a CBOM KpaW, CBOWO PoauHy, CBOM S$I3bIK M KYJIbTYpY,
TMPOLLIJIOe Y HaCTOsiIIiee MHOTOHALIMOHAILHOTO Hapoja Poccuy;

1IEeHHOCTHO€e OTHOIIIEHWe K MPUPOJAHOMY Hac/e[ui0 U MaMATHUKAM TIPUPO/ibI,
nocTwkeHussM Poccry B HayKe, UCKYCCTBe, CIIOPTe, TEXHOJIOTUSIX, TPY/E;

CrIocOOHOCTh OIleHWBAaTh BK/a[, POCCHUMCKHUX YYEHbIX B CTAHOBJEHWE U
pa3BuTHe OUWOMOTUM, TIOHUMaHUS 3HaueHHsi OWOJOTMM B TIO3HAHUM 3aKOHOB
TIPUPO/IbI, B )KU3HU Ue/IOBeKa U COBpeMEeHHOr0 0011[eCTBa;

ujeliHasi yOeXX/IéHHOCTb, TOTOBHOCTh K C/Iy)KeHH0 M 3aiuTe OTeuecTBa,
OTBETCTBEHHOCTb 3a ero Cyb0y;

3) AYXOBHO-HPAaBCTBEHHOT'0 BOCIIUTAHMSA:

OCO3HaHMe JyXOBHBIX LIeHHOCTEH POCCUMCKOTO HApO/a;

c(hOpMHPOBaHHOCTb HPAaBCTBEHHOT'O CO3HAHUSI, STUUECKOT0 NTOBe/IeHUS;

CrIocOOHOCTh OlIeHHMBATh CUTYallMl0 W TIPUHUMATh OCO3HAHHBIE peIleHus,
OPHUEHTUPYSCh HA MOPA/IbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HaHUe JIMYHOT'O BKJ/IaJja B TIOCTPOeHHe YCTOMUMBOTO OyayIiero;

OTBETCTBEHHOE OTHOIIIEHWE K CBOMM POJUTEJISIM, CO3/]JaHHI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TIPUHATUS 1IEHHOCTEM CeMEeWHOM JKU3HU B COOTBETCTBUU C
TpaguLMsAMu HaposioB Poccuy;

4) 3CTeTUYeCKOr0 BOCIIUTAHUSA:

3CTeTUYeCKOe OTHOIIIeHWe K MUDY, BK/IOUas 3CTeTUKY ObITa, HayuyHOTO U
TeXHUYeCKOT0 TBOPUECTBa, CIIOPTa, TPYZa, 0011[eCTBEHHBIX OTHOLLIEHH;

MOHMMAaHUe SMOL[MOHATbHOTO BO3/I€MCTBUS )KUBOM TIPUPO/IbI U €€ 1[eHHOCTH;

TOTOBHOCTh K CAaMOBBID@&XEHUIO B Pa3HbIX BU/IaX WCKYCCTBA, CTPEMJIEHUE
TMPOSIB/ISITh KaueCTBa TBOPUECKOU JIMUYHOCTH;



5) ¢u3uyeckoro BocmUTAHUA, (DOPMHUPOBAHUS KYJbTYPbl 3/J0POBbS U
3MOL[HOHA/IBHOTO 0/1arono/yums:

MOHVMaHWe W peanu3anus 370poBoro u 0Oe3omacHoro obpa3a >KU3HU
(3mopoBoe  mMTaHWe, COOJOJeHUMEe TUTMEHWUUYeCKWX TIpaBWI W HOPM,
cba/slaHCHPOBaHHBIM pEXUM 3aHATUM U OT[AbIXa, PperyaspHas du3nueckas
aKTUBHOCTh), Oepe)KHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIEHUSI K
coOCTBeHHOMY (DM3UUECKOMY U TICUXUYeCKOMY 3/]0POBBIO;

MOHMMaHWe 1[eHHOCTH TIpaBW/ WHAWBUAYaTbHOTO M  KOJUIEKTUBHOTO
Ge3oracHOro noBe/ieHsi B CUTyalLUsiX, YTPOXKAIOIIUX 3[J0POBBIO U >KU3HU JIFO/el;

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

6) TPYyA0BOr0 BOCIUTAHUSA:

TOTOBHOCTB K TPYAY, OCO3HaHHe [[eHHOCTH MacTepCTBa, TPy 10/ito0ue;

TOTOBHOCTb K AaKTHUBHOM [IesiTeJIbHOCTH TEeXHOJIOTUYeCKOW W COoIMa/lbHOU
HaIpaB/IEHHOCTH, CTIOCOOHOCTh MHUIIMHMPOBATh, TUIAHUPOBATh U CAMOCTOSITE/THHO
BBITIOJIHSATh TaKyH0 JesiTeIbHOCTD;

VMHTepeC K pa3nuuHbiM cdepam npodecCuoHanbHOU [1esATeTbHOCTH, YMeHue
coBepIllaTb OCO3HaHHBIA BbIOOD OyAylelt TipodeccMd U peasv30BbIBATh
coOCTBeHHbIe )KU3HEeHHbIe TI/IaHbl;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHHI0O M caM00OOpa30BaHUIO Ha
MPOTSDKEHUH BCeU YKU3HU;

7) 3K0/I0THYeCKOro BOCIUTAHUSA:

9KO0JIOTUYEeCKH 1iejieco00pa3Hoe OTHOIIeHWe K TIpUpO/ie KAk WMCTOYHUKY
JKV3HU Ha 3emMJie, OCHOBe eé Cyll|eCTBOBaHMS;

TIOBBIIIIEHWEe YPOBHSI 9KOJIOTUUECKOW Ky/JbTYpbl: TMpHOOpeTeHue OIlbITa
MJIAHUPOBAHUSI TIOCTYMIKOB U OLIEHKA UWX BO3MOXXHBIX TOCAeACTBUM  [IJise
OKpY>Karoller cpe/ibl;

0CO3HaHuUe T700a/bHOT0 XapakTepa 3KO0JIOTUYecKUX TpobsieM W myTed MUX
pellieHus;

CrIocOOHOCTh WCTIONB30BaTh IIpUOOpeTaemMble TMpU H3ydeHUH OHoiorUn
3HAaHUSI W yMeHWs TPy pellleHuH TIpo0sieM, CBSI3aHHBIX C paljMOHATbHBIM
MIPUPO/IOTIOIb30BaHeM  (coOsitofleHMe  TIpaBUI — TIOBeJieHHMsT B TIPUPOJe,
HaripaB/ieHHbIX Ha COXpaHeHHWe pAaBHOBECHSI B S3KOCHCTeMaX, OXPaHy BW/IOB,
9KOCHCTeM, brocdepsl);

aKTUBHOE HeMNpusiThe [eWCTBUM, NPUHOCIIIUX Bpel  OKpYyXKarolleu
TIPUPO/IHOM CpeJie, yMeHHe TIPOTHO3UPOBaTh HeOaromnpHUsTHbIE SKOI0rHUecKue
MOC/Ie/ICTBUS MPeJIIPUHMUMAaEMbIX JeHMCTBUW U TIpeI0TBpaliaTh UX;

Ha/iM4ue pa3BUTOTO KOJOTMUYECKOTO MBbIIIIEHUSs], SKOJIOTHUeCKO KYJ/IbTYPbl,
omnbITa JleATeJIbHOCTH 9KO0JIOTMUeCKOou HarpaB/€HHOCTH, yMeHUst
PYKOBO/ICTBOBATbCSI MU B TI03HABATe/IbHOM, KOMMYHUKAaTUBHOM U COLIMATbHOU
MpaKTHKe, TOTOBHOCTH K YYaCTUIO B MPaKTUUECKOMW JIeSITeIbHOCTH SKOJIOTUUeCKOU
HarpaB/IeHHOCTH;



8) leHHOCTH HAyYHOT0 MO3HAHUA:

Cc(pOpMUPOBAaHHOCTb MMPOBO33DEHUS], COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HayKd M 0OI[eCTBEHHOW TPAKTHKH, OCHOBAHHOTO Ha Juajiore
KyJbTYP, CIIOCOOCTBYIOI[€T0 OCO3HAHHIO CBOETO MeCTa B MOJIMKY/IbTYPHOM MUDE;

COBEpIIIEHCTBOBaHWE SI3bIKOBOM M UMTATe/IbCKOM KYJIBTYPhl KaK CpeJCTBa
B3aUMO/IeHICTBUS MeXK/1y JIFObMU Y TIO3HAHUSI MUPa;

MOHWMaHue creluky OWONOTHMM KaK HayKH, OCO3HaHUSI e& poJid B
(¢hopMHpOBaHUM PpAI[MOHAIBLHOTO HAYYHOT'O MBIIUIeHHS, CO3Z@HUU 1]eJIOCTHOTO
nipeficTaB/eHUss 00 OKpYy’KarollleM MHpe KakK O eJWHCTBe TPUPO/AbI, dejloBeKa U
o01lecTBa, B TIO3HAHWU TIPUPOJHBIX 3aKOHOMEPHOCTel U pelleHUM MpobieM
coxpaHeHHsl TIPUPOJHOT0 PaBHOBECHSI;

yOeXIEHHOCTh B 3HAUMMOCTH OHOJIOTUM [IJIi COBPEMeHHOU IMBWIM3ALUU:
obecrieueHrsi HOBOTO YPOBHSI pa3BUTHs MeJULIMHBI, CO3/laHHe T1ePCIeKTUBHBIX
OUOTEXHO/IOTUM,  CIIOCOOHBIX  pelllaTb  pecypCHble  Tpo0J/ieMbl  Pa3BUTHS
yeJ/i0BeUeCTBa, TIOMCKA MyTel BbIX0/a U3 I100aJbHBIX IKOJIOTUUYECKUX MPodsieM U
obecrieueHrsi  Tiepexofia K  yCTOMUMBOMY  pa3BUTHIO,  Ppal[MOHATbHOMY
WICTI0/Tb30BaHUIO TIPUPOAHBIX pPeCypCcoB W (OPMHUPOBAHWIO HOBBIX CTaH/AapTOB
YKU3HU;

3aMHTEPECOBAHHOCTh B TIOyYeHHU OWOJIOTUYECKUX 3HAaHUW B I[eJIAX
TOBbIIIeHUsT  001ell  Ky/JbTypbl, €CTeCTBEeHHO-HayyHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTu (yHKI[MOHATBLHOW TPaMOTHOCTH 0Oydaromuxcs, hopMupyemoi
NP U3y4YeHUH OHOJIOTHY;

MOHUMaHWe CYIIHOCTHM MeTO/IOB TO3HAHUSI, UCI0J/Ib3yeMbIX B eCTeCTBeHHbIX
HayKaX, CIOCOOHOCTHM WCIIO/b30BaTh TMOy4yaemble 3HaHUS JJi aHaausa u
0ObsiCHEeHUs! SIBJIEHUM OKPY)KAOLL[ero MUpPa U MPOUCXOASIIUX B HEM H3MeHeHWUH,
yMeHUe [iefiaTh 0OOCHOBaHHbIE 3aK/IIOUEHHsT Ha OCHOBe Hay4HbIX (aKTOB U
VMMEIOIIUXCS JaHHBIX C L[e/TbI0 TI0TyUeHUsl J0CTOBEPHBIX BhIBOZIOB;

CIoCOOHOCTh CaMOCTOSITE/IbHO KCII0/Ib30BaTh OHO/IOTHYecKre 3HaHUS AJis
peliieHUst TPO06JIeM B peasibHbIX )KU3HEHHBIX CUTYalUsIX;

OCO3HaHUe LIEHHOCTU HAy4YHOW [eATebHOCTH, FOTOBHOCTb OCYIECTBJISATh
TIPOEKTHYO M UCC/IefloBaTeTbCKYH0 IeATeTbHOCTh MHAUBUIYa/IbHO U B TPYIITIE;

TOTOBHOCTb M  CIIOCOOHOCTH K  HENpepbIBHOMY  00pa3oBaHHI0 U
camM000pa30BaHUI0, K aKTHBHOMY TIOJyUeHWIO HOBBIX 3HAHWU 10 OHO/IOTHH B
COOTBETCTBUM C )KU3HEHHBIMU TIOTPeOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATbBI

MertanpeameTHbie pe3y/bTaThl OCBOeHUs yueOHoro mpeamera «buomorusi»
BK/IIOUAIOT: 3HauWMble i1 (OPMUPOBaHUSI MHPOBO33peHHs 00yuaromxcs
MEXXIHCIIUTUTMHAPHBIE (MeXXITpeJMeTHbIe) obIieHayuHble TIOHATHS, OTpakarollrie
LIeJIOCTHOCTh HAy4YHOM KapTHHbI MHpa W ChelquUKy MeTOJO0B MO3HaHUS,
WCIO/Ib3yeMbIX B €CTeCTBEHHbIX HayKax (Bell[eCTBO, SHeprus, siBjieHue, Tpoliecc,
CUCTeMa, HayuHbIM (hakKT, MPUHLMII, TUMNOTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,



ucciiefioBaHue,  HaOJoZieHWe,  U3MepeHWe,  JKCMepUMEHT U JpPYTuXx),
yHUBepcasibHble yueOHble JelicTBUs (TI03HaBaTe/bHble, KOMMYHUKaTUBHbIE,

pery/siTUBHbIE), obecmieurBaroIIie dbopmupoBaHue (byHKLIMOHATBHOU
rPaMOTHOCTM M  COLMAAbHOW KOMITeTeHI[MM OO0ydaroluxcs, CIIoCOOHOCTb
00yYarIUXCs VICTI0J/Ib30BaTh OCBOEHHbIE MeXJUCLIUTVIMHApHbIe,

MHDOBO33pe€HUeCKHe 3HAaHWS W yHUBepca/iibHble yueOHbIe [IeWCTBUA B
M03HaBaTe/bHOW U COLMA/IbHOM TMPaKTUKe.

MerTarnpeameTHble pe3y/bTaTbl OCBOEHWs TPOrpaMMbl CpeJHero o6Iero
oOpa3oBaHuUs JO/KHBI OTPaXKaTh:

OsnajgeHue YHHMBepPCa/IbHBIMH y4eOHBIMH Mo3HaBaTe/IbHbIMH
JeCTBUAMM:

1) 6a3o0BbIe JIOTHUECKHE AeHCTBUA:

camMocTosiTelbHO  (OpPMy/MpOBaTb M aKTyaJM3upoBaTh  Ipobiemy,
paccMaTpUBaTh €€ BCeCTOPOHHE;

WCIIO/b30BaTh TPU OCBOEHUM 3HAHWM TPUEMBI JIOTUUECKOTO MHBIIILIeHUs
(aHanm3a, CUHTe3a, CpaBHeHUs, KiaccuduKamy, 000011eHNsT), paCKpbIBaTh CMBIC/T
buonornuecKux TMOHATUM (BBIJENSITh WX XapaKTepHble MPU3HAKW, YCTaHABIWBaTh
CBSI3U C APYTUMH TIOHSTUSIMU);

oripefieNiiTh 1le/lU JesiTeTlbHOCTH, 3ajlaBasi TlapaMeTpbl U KPUTEPUM UX
JIOCTVDKEeHUSsI, COOTHOCUTD pe3y/ibTaThl JiesiTe/TbHOCTU C TTIOCTaB/IeHHBIMU 11eJISIMU;

WCTI0/Tb30BaTh OMOIOTUUecKe TIOHATUS 711 00bsiCHeHUsI (DAaKTOB U SIBJIEHUM
JKUBOU TIPUPO/IbI;

CTPOUTb JIOTUYECKHe pacCcyXaeHuss (MHAYKTUBHbIe, [eJyKTHUBHbIE, TI0
aHas/IoruH), BBISB/ISATh 3aKOHOMEPHOCTW W TIPOTUBOpEUMS B pacCMaTpUBaeMbIX
sIBJIeHUsIX, (DOPMY/TMPOBATh BHIBO/IbI U 3aK/TFOUEHHSI;

TIPUMEHSITh CXeMHO-MOJZIe/ibHble ~ CpeAicTBa  JJsi  TIpe/iCTaB/IeHUs
CYIIIeCTBEeHHBbIX CBsI3ed M OTHOIIEHWM B M3ydaeMbIX OMOMOrMUecKux oObeKTax, a
TaK)Ke  TMPOTUBOPeUrid  pa3HOro  poZia, BBISBJAEHHBIX B  Pa3/IMUHBIX
“H(OpMaI[MOHHBIX UCTOUHUKAX;

pa3pabaThiBaTh TUIaH pelieHys MpobemMbl ¢ YUETOM aHaaM3a WMEIOL[UXCS
MaTepHabHbIX U HeMaTepraabHBIX PeCypPCOB;

BHOCUTb KOPPEKTUBBI B [IeSITE/IbHOCTb, OLIeHUBaTh COOTBETCTBHE Pe3y/IbTaTOB
1]e/15iM, OlleHUBaTh PUCKU TIOC/Ie[ICTBUM JIesiTeTbHOCTH;

KOODJAWHUPOBaTbh M  BBINIOJIHATE PAb0OTy B  YCJIOBUSX  peasibHOTO,
BUPTYa/bHOTO0 1 KOMOMHUPOBAHHOT'O B3aMMO/IeNCTBYS;

pa3BHBaTh KpeaTUBHOE MBIILIJIEHHe TIPU pellleHUH KU3HeHHBIX Tpobiiem.

2) 6a3oBbIe HCC/IeJ0BaTe/TbCKUE AeiCTBUA:

BJIaZleTb HaBbIKaMU yueOHO-MCC/IeloBaTeIbCKOW W TIPOEKTHOM /1esATeTbHOCTH,
HaBbIKAaMU  pa3pellieHdss 1pobsieM, CIMOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITeJTbHOMY TIOUCKY METO/IOB pellieHHs] MpaKTUUeCKuX 3a/iay, MPUMeHeHUIO
pa3/IMUHBIX METO/OB [MO3HAHUS;



WCIO/Ib30BaTh pa3/iMuHble BU/bI [eSTebHOCTH MO TIOJyYEeHHUIO HOBOTO
3HaHUS, €r0 WHTepIpeTaluy, IpeoOpa30BaHUI0 W TIPUMEHEHHI0 B yueOHBIX
CUTYyaIUsIX, B TOM YHCJIe TIPU CO3ZIaHUU yUeOHBIX U COI[Ha/IbHBIX TTPOEKTOB,;

(opMHpOBaTh HayUHbIN THUIT MbIIIJIEHUS, B/Ia/leTb HAYUHOM TepMHUHOJIOTUEM,
K/IFOUeBbIMU MMOHATUSIMUA U METO/IaMU;

CTaBUTh W (OPMYy/IMpPOBaTh COOCTBEHHBIE 3a/laud B 0Opa3oBaTebHOU
JlesITeTbHOCTU U JKU3HEHHBIX CUTYaLUsIX;

BBISIB/IAITb [IPUYMHHO-C/Ie[ICTBEHHbIE CBSI3M W aKTya/JW3upoOBaTh 3ajady,
BbIJIBUraTh TUIIOTE3y €€ pelleHus, HaXxOAUTb apryMeHThl [AJi1 JOKa3aTeabCTBa
CBOMX YTBED)X/eHUM, 3a/laBaTh TlapaMeTpbl U KPUTEPUU PeIeHUs;

aHa/IM3UpOBaTh TMOJydYeHHble B XOJe peLleHWs 3aJaud pe3y/bTaThl,
KPUTHUUYECKU OL|eHUBATh MX /10CTOBEPHOCTb, TPOrHO3MPOBAaTh U3MeHeHHe B HOBBIX
yCJIOBUSX;

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

OCYIIIeCTB/ISATh 1[e/IeHarlpaB/IeHHbIM TIOMCK TepeHoca CpeiCTB M CrocoboB
JelicTBUs B podheCcCHoHaMbHYO Cpefy;

yMeTb TepeHOCHTh 3HaHHUSI B TI03HABaTe/NbHYI0 U TIPAKTHUeCKy 0bsacTu
JKU3HeIeITe/IbHOCTHY;

yMeTh UHTETpUPOBaTh 3HAHUS U3 pa3HbIX MPe/IMETHBLIX 00/1acTel;

BbI/IBUTaTh HOBbIE W€, MpeJJjiaraTb OPUrMHa/IbHbIE TIOAXOAbl U pelleHus,
CTaBUTH MPOOIEMBI U 3a/lauH, JOMYCKAOIIIYe abTepHAaTUBHbBIE PellleHus.

3) pabora c uadopmarueii:

OPUEHTUPOBAThCS B Pa3/MUHbIX UCTOYHUKAX UHPOpMaLUK (TeKCTe yueOHOTo
1mocobusi, Hay4YHO-TIOMY/SIPHOM  juTeparype, OWO/JIOTUYECKUX CJIOBapsiX U
CTIpaBOYHMKAX, KOMITBIOTEPHBIX 0a3axX [JaHHBLIX, B VIHTepHeTe), aHa/IW3UPOBATh
vH(OpMal[1IO0 Pa3/IMUHbIX BUZIOB U (DOPM TpecTaB/aeHusl, KPUTUUECKU OL|eHUBAaThb
eé 10CTOBEPHOCTb Y HEITPOTUBOPEUYUBOCTb;

(hopMynMpoBaTh 3arpockl U MPUMEHSITh pa3/iMuHble MeTOZbl TIPY TOMCKe U
orbope Guoslornueckor WHMOpPMaIy, HeOOXOAUMOM /sl BLITIOJHEHUS YUeOHBIX
3a/1ay;

nprobpeTaTh OIBIT KCI0/Ib30BaHUsA WHGOPMAILMIOHHO-KOMMYHHUKATUBHBIX
TeXHOJIOTUW, COBEPIIEHCTBOBATh KYJIbTYPYy aKTUBHOTO MCII0/Ib30BaHUs pPa3/IMuHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJTLHO ~ BBIOMpaTh  OMNTHUManbHYy0  (OpMy  TIpeJCTaB/IeHHs
buonornueckoi uHGopmaiu (Cxembl, TpadUKy, AUArpaMMbl, TaOIHUIIbI, pUCYHKH
¥ Jipyroe);

WCIO/Ib30BaTh HaAyuHbIM s3bIK B KauecTBe CpeACTBa Mpu paboTe cC
buonorvueckolt UHGoOpMallvell: TIPUMEHSTb XUMHUUYeckue, (pusnueckve U
MaTeMaThueCKrde 3HaKW W CUMBOJIBI, (opMyrbl, abOpeBUaTypy, HOMEHK/IATYpY,
WCTO/Ib30BaTh W TIpeoOpa3oBbIBaTh ~ 3HAKOBO-CHMBOJIMUECKWE  Cpe/iCTBa
HarIsiIHOCTHY;

B/aJleTb ~ HaBbIKAMU  paclio3HaBaHUS U 3allUThl  HMHQOpMaIuH,
MH(POPMAaLMOHHOM 6€30MacHOCTH JIMYHOCTH.



OB/1ajieHHe YHUBEPCA/IbHBIMA KOMMYHHKATHUBHBIMH J1eHCTBUSMM:

1) o0meHue:

OCYIIIeCTB/SATh KOMMYHHKALIUM BO BCeX chepax KU3HU, aKTUBHO y4aCTBOBATh
B /iKajiore WK JUCKYCCUM TIO CyI[eCTBY 00OCy»x/JaeMoil TeMbl (YMeHHe 3a/iaBaTb
BOTIPOCHI, BBLICKA3bIBaThb CYKJEHHWS OTHOCHUTENHHO BBITIOJHEHUS TIpe/jiaraeMoin
3a[jaud, YUYUTHIBaTh UHTEPEChl U COTJIACOBAHHOCTH TMO3ULIAN APYTHUX yYaCTHHUKOB
Jajiora Uiy JUCKYCCUH);

pacrio3HaBaTb HeBepOa/ibHble CpeACTBa OOIeHUs], TMOHUMAaTh 3HaueHUe
CoLlMaibHbIX 3HAKOB, TMPEeATNOCHUIOK BO3HWKHOBEHHsI KOH(MIMKTHBIX CUTYalWH,
yMeTb CMATYaTh KOH(M/IMKTBI ¥ BECTH EPETOBOPHI;

B/IaZleTh pa3/MUHbIMU CTIocOOaMu OOIIeHHsT U B3aWMO/IeHCTBHS, TTIOHUMATh
HaMepeHUs APYTUX JII0field, MPOSIB/ISTh YBa)KUTeTbHOe OTHOIIIeHHe K cobeceTHUKY
1 B KOppeKkTHOU dopme hopMy/IMpOBaTh CBOM BO3pa’KeHUS;

Pa3BEPHYTO W JIOTMUHO HW3/laraTb CBOIO TOUKY 3PEHUs C HCIIOTb30BaHHEM
SI3BIKOBBIX CPE/ICTB.

2) coBMecTHasl ieiITe/IbHOCTh:

MOHUMAaTb Y WCIO/b30BaTh MPEUMYIIeCTBa KOMaHJHOW W WHAWBU/Ya/TbHOU
paboThI TIpU peltieHuH 610J/IorMUecKoi MpobieMbl, 000CHOBLIBATh HEOOXOANMMOCTD
TIPUMeHeHHs TPYTTOBBIX (POPM B3aUMO/1eHiCTBYS TIPU PellleHruH YueOHOH 3aziau;

BLIOWpATh TEMATUKy W METO/bI COBMECTHBIX JEMCTBHM C YUYETOM OOIIUX
WHTEPeCOB ¥ BO3MOKHOCTe! Ka)KA0ro jieHa KOJI/IeKTHBA;

NMPUHUMAThb 1leJli  COBMECTHOW  [leATeNlbHOCTH, OpraHU30BbIBAaTH U
KOODZIMHUPOBATh [IeUCTBUS MO €€ [AOCTWKEHWIO: COCTaB/SAThb IUIaH [eMCTBUM,
pacrpeziesiitb pojid C YY6TOM MHEHMM Y4YaCTHMKOB, OOCY>KJaTh pe3yJ/IbTaThl
COBMECTHOM pabOoThI;

OlLleHMBaTh KaueCTBO CBOETO BK/IaZla M KaKIOrO0 ydaCTHHKA KOMaHZbI B
oOI1TMiA pe3y/bTaT 10 pa3pab0TaHHBIM KPUTEPHSIM;

rpejjiaraTb HOBBbIE TIPOEKTBbI, OL€HHWBAaThb HWJEW C TIO3WI[UA HOBH3HBI,
OPUTMHATBHOCTH, MPAaKTUUECKOW 3HAUNMOCTH;

OCYIIIeCTB/ISATh TIO3UTHBHOE CTpaTeruyeckoe TIIOBeJieHHMe B  Pa3/IMUHBIX
CUTYaI[UsIX, TIPOSIBJISITE TBOPUECTBO M BOOOpakeHHWe, ObITh MHUIIMATUBHBIM.

OB/lafieHHe YHUBEPCA/IbHBIMHU PeryiaTHBHbIMH /[eHCTBUSIMU:

1) camoopraHu3anus:

WCTI0/Tb30BaTh OHOJIOTHUECKHe 3HaHWSA [ BBISBAeHUs MpobseM U UX
pellieHus B )KU3HEHHBIX U yUeOHBIX CUTYal[UsX;

BLIOMpaTh Ha OCHOBe OHOJIOTMYECKWX 3HAHUM 1leieBble W CMBIC/IOBBIE
YCTaHOBKU B CBOMX JIeMCTBUSX W TMOCTYIKaX M0 OTHOIIEHUIO K >KUBOM TMpUPOJe,
CBOEMY 3/I0POBBIO M 37I0POBBIO OKPY>KaIOIIINX;

CAMOCTOSITeJTbHO OCYIIeCTBJISITh TTO3HABATeMbHYIO JesTe/bHOCTb, BBISB/ISAThH
1po06jieMbl, CTaBUTh U (POPMY/IMPOBAThL COOCTBEHHBIE 3aJjauv B 00pa30BaTe/IbHOM
JesiTeIbHOCTU U YKU3HEHHBIX CUTYal[UsX;

CAMOCTOSITEJTbHO ~ COCTaB/ISATh IUIAaH pPelIeHHs TIpo0/JieMbl C  YUETOM
HMMEIOIUXCS PeCypPCcoB, COOCTBEHHBIX BO3MOYKHOCTEH U TIPe/IITOUTEeHHH;



JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIIupsSTh paMK{ yueOHOTo TipeiMeTa Ha OCHOBe JTMUHBIX TTPeITIOUTeHHUH;

JlenaTtb 0CO3HaHHBIA BBIOOP, apryMeHTHPOBAThb ero, 6paTh OTBETCTBEHHOCTH
3a pelleHue;

OLIeHHBAThb TTPUOOPETEHHBIN OIBIT,

criocobcTBOBaTh  (POPMHPOBAHUIO U TIPOSIBJIEHHWIO IITUPOKOM JPYAMIINA B
pa3HbIX 00JIaCTSX 3HAHWM, TIOCTOSTHHO TIOBBIIATh CBOM 0Opa3oBaTe/lbHbIN U
KY/JIbTYPHbIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OL[€EHKY HOBBIM CUTYallUsiM, BHOCUTh KODPEKTUBBI B [1eSITE€/IbHOCT,
OLIeHMBaTh COOTBETCTBHE Pe3YJIbTATOB LIeJISIM;

B/IaZileTh  HaBbIKaMM  T[I03HaBaTe/JbHOM  pedieKCMM  KaKk  OCO3HaHUs
COBepllIaeMbIX [IeUCTBUM U MBICIUTENbHBIX TPOLIECCOB, WX pe3y/JbTaTOB U
OCHOBaHUM, MCIIO/Ib30BaTh TPUEMBI pedieKCUU /11 OL[eHKM CUTYaluM, BbiOOpa
BEPHOI0 pelleHuUs;

yMeTb OLIeHMBAaThb PUCKU W CBOEBPEMEHHO TIPUHMMAaTh pelIeHds T0 HUX
CHW)XEHUIO;

MPUHUMaTb MOTUBbI W apryMeHThl [JPYrMX I[IpU aHaJu3e pe3yJbTaToOB
JlesATeJIbHOCTY;

3) npuHsATHE Ceds U APYruX:

MIPUHUMATh Ce0si, TOHMUMasi CBOM HeIOCTaTKH U JJOCTOMHCTBA;

MPUHUMaTb MOTUBBI W apryMeHThl [pYyTrMX T[IpYM aHaju3e pe3yJbTaTOB
JlesiTeTbHOCTH;

TIpU3HAaBaTh CBOE TTPABO U MPABO IPYTHX Ha OIIHNOKY;

pa3BHBaTh CIIOCOOHOCTh TTOHUMATh MUP C TIO3ULIMU APYTOTo Ye/loBeKa.

INPEAMETHBIE PE3YJIbTATHI

[TpenmeTHBle pe3ynbTaThl OcBOeHHWs TporpaMmbl COO 10 OGuonoruu Ha
6a30BOM YpOBHe BK/IIOUAIOT crielfudyueckue s yueOHOro mipeaMeTta «bromorus»
HayuHble 3HAHUsI, YMEHUs U CTIOCOOBI IeMCTBUM 110 OCBOEHUIO, UHTEPIIPETAIH U
rpeoOpa30BaHUIO0 3HAHWH, BUBI [IeSTETBHOCTH TI0 TIOYUYEeHUI0 HOBOTO 3HAHUS U
TIPUMEHEeHNI0 3HAaHWM B Pa3/IMUHbIX y4eOHBIX CHUTyalldsX, a TakKe B peasibHbIX
JKU3HEHHBIX CUTYyallUsiX, CBs3aHHBIX C Ouosorveil. B mporpamme ripeiMeTHbIe
pe3y/bTaThl TIPe/ICTaB/IeHbI TI0 T'o/laM 00yueHusl.

ITpemMeTHBIE pe3y/bTaThl OCBOEHUSI yuebHOTo mpeameta «buosorus» 6 10
K/1acce [10/DKHBI OTpaXkaTh:

c(opMUPOBAHHOCTb 3HAaHUM O MeCTe W POU OMOJIOTHUHU B CHCTeMe Hay4HOTO
3HaHUS eCTeCTBEHHbIX HayK, B (DOPMUPOBAaHHWHM COBPEMEHHOU eCTeCTBEHHO-
Hay4YyHOM KapTWHbI MHWpa M HAay4YHOTO MHPOBO33peHMSs, O BK/aJle POCCUUCKUX U
3apy0eXXHbIX YU€HBIX-OMO/IOTOB B  pa3BuUTHE OWONOTUM, (YHKI[MOHATBHOU
rPaMOTHOCTH UYeJIOBeKa Ji/Isl PellleHUs KU3HeHHbIX 3a/1ay;



yMeHHe pacKpbIBaTh CO/lep>KaHWe OWOIOTWMUeCKWX TEePMWHOB M TIOHSITUM:
JKU3Hb, KJIeTKa, OpraHu3M, MeTa0o/u3M (0OMeH BeIlecTB M ITpeBpallleHue
SHepruu), romMmeocTas (CamoperyJisiljusi), YypOBHeBasi OpraHu3aliusl >KUBbIX CHUCTEM,
CaMOBOCIpPOM3Be/ieHUe (PernpoyKLys), Hac/leICTBEHHOCTb, U3MEHUYMBOCTh, POCT U
pa3BUTHE;

yMeHWe u3/iaraTh Ouosioruueckrde TeopuH (K/IeTOYHas, XpOMOCOMHasl,
MYTalldOHHasl, IIeHTpa/JbHas [OTMa MOJIeKy/IsipHON Ouosoruu), 3akoHbl (I
Mengensi, T. Moprana, H. . BaBunoBa) u yueHusi (0 LieHTpax MHOToobpasus u
TPOMCXO’K/IeHUsI Ky/lbTypHbIX pacteHuii H. . BaBuioBa), orpejensiTb TPaHUILbI
WX TIPUMEHUMOCTHU K YKUBBIM CUCTEMaM;

yMeHMe B/Ia/leTh MeTO/laMUi HayYHOT'O TI03HaHUs B OMO0JIOTHH: HabOmoieHe U
OTKCaHUe >XUBBIX CHUCTeM, MPOLIeCCOB W SIBJIEHWM, OpraHv3alusi U TpoBefieHue
OUOMOTUUeCKOTO  SKCIIepUMeHTa,  BbIBW)KEHHWE  TUIOTe3bl,  BbisB/IeHHUE
3aBUCUMOCTH MEX]y WCC/IelyeMbIMU Be/JMUMHAMH, OOBsSCHEHUWE TI0MyUYeHHBIX
pe3y/bTaToOB, MCIO/b30BaHHBIX HAy4YHBIX TIOHSTUU, TEOPUM U 3aKOHOB, yMeHHeE
JlesiaTh BbIBO/IbI HA OCHOBAaHWUU MOJIyYEHHBIX pe3yJ/IbTaToB;

yMeHHe BblJe/STh CyllleCTBeHHble MPU3HAaKU BHUPYCOB, KJI€TOK MPOKApUoT U
JYKapHOT, OJHOK/JIETOYHBbIX M MHOTOK/IeTOUHBIX OpPraHU3MOB, OCOOEHHOCTHU
MpoL[eccoB: oOMeHa BEIeCTB U TpPeBpalljeHus] YHepTHH B KieTke, ()OTOCHHTe3a,
MJIACTUYECKOTO W JYHEepreTMueckoro obMeHa, XeMOCHHTe3a, MHTO3a, Meko3a,
OIJIOZIOTBOPEHUS, PA3MHOXXEHWs, WHAUBKJYa/JbHOTO pa3BUTHS  OpraHuM3ma
(oHTOr€EHE3);

yMeHUe TPUMEHSITh T0J/yueHHble 3HaHUs [ O00bsCHeHHs OHO0JIOTHYeCKUX
MPOLIECCOB U SIBJIEHUM, [/l TIDUHATUSI NPAKTUUECKUX pelleHUM B MOBCeJHEeBHOU
JKU3HA C Tiesibl0  oOecrieueHusi 6e301aCHOCTA CBOETO 37I0POBbSi M 37I0POBbSI
OKPY>KaIOIIMX JTIofiel, COO/TI0jeHNsT HOPM I'PaMOTHOTO TIOBeIeHUsT B OKpY Karoliei
TIPUPO/IHOM Cpefie, TIOHMMaHWe HeOoOXOAWMOCTM WCII0/Ib30BaHUsl AOCTHXKeHUM
COBpPEMEeHHOU buosoruu u OuoTexXHOJMOTUM /i1 palOHaIbHOTO
MPUPO/IOTIO/Ib30BaHUS;

yMeHWe pellaTb 3/eMeHTapHble TeHeTUYeCKue 3a/laud Ha MOHO- |
OuruOpugHOe CKpellvBaHUe, ClelJIeHHOe Hac/efoBaHWe, COCTaBJ/IATH CXEMBI
MOHOTUOPU/IHOTO CKpellWBaHUs [/s1 TIpe/iCKa3aHUsi Hac/ieZloBaHUsl MPU3HAKOB Y
OpraHu3MOB;

yMeHHe BBITOMHATh abopaTopHble W TIpaKTHUecKWe paboThl, cob/rofaTh
ripaBwWsIa Tipu paboTe ¢ yueGHBIM U TabopaTOpHBIM 0060pYZOBaHNEM;

yMeHue KDUTUUeCKM OLleHWBaTb M HWHTEpPIpPeTUpoBaTh WHGOPMAaLUIO
OUOMIOrMUecKOro Co/lep>KaHusl, BK/IIOUAIOIYH0 TICeBJOHAay4yHble 3HaHUS U3
pa3/IMuHbIX UCTOUHUKOB (Cpe/iCTBa MacCOBOM MH(OpMaLM, HayUHO-TIOMY/IsIpHbIE
MaTepuasbl), 3THYEeCKHe acCleKThl COBPEMeHHBIX HCCeloBaHUM B OHoOJOTHH,
MeAULIHe, OMOTeXHOOTUM;

yMeHHe cCO3/laBaTb COOCTBeHHble THMCbMEHHble UM YCTHble COO0OIeHUs,
00006111as8 6ro/IOrMUecKyr0 UHGOPMaIUI0 U3 HECKOMbKUX HCTOYHUKOB, I'PaMOTHO
WICTI0/Tb30BaTh TIOHSATUMHBIM armapaT OHoJIOTHH.



[TpemMeTHBIE pe3y/bTaThl OCBOeHHSI yuebHOTo mpeamera «buosorus» 6 11
K/1acce JJOJDKHBI OTPaXkaTh:

c(opMHUPOBAHHOCTb 3HAaHWUW O MeCTe W POU OMOJIOTHUH B CHCTeMe HayYHOTO
3HaHUS eCTeCTBeHHbIX Hayk, B (DOPMUPOBAaHUM COBPEMEHHOUN eCcTeCTBeHHO-
HayuyHOM KapTWHbI MHPA M HAYYHOIO MHPOBO33DEHMS, O BK/a/le POCCUMCKHX U
3apy0eXXHBIX YU€HBIX-OMO/IOTOB B  pa3BuUTHE OWONOrUM, (GYHKI[MOHATBHON
IPaMOTHOCTH UejioBeKa [I/isl pellieHUsl )KU3HeHHBIX 3a/au;

yMeHUe pacKpbIBaTh CO/lep>KaHuWe OHOIOTUUecKWX TePMUHOB WM TIOHSITUM:
BU/I, TIOMYJISALUS, TeHOMOH/], 3BOJIIOLMSA, JBWKYIIHe CU/bl (PaKTOPhI) SBOIOLIUM,
MpHUCITIOCcO0/IeHHOCTh OpPraHW3MOB, BHI000pa30oBaHHWe, 3KOJOTHUYecKHe (aKTOphI,
9KOCHCTEMA, TIPOJYLIEHTbI, KOHCYMEHTBbI, peAYLeHTbl, 1Ield [UTaHus,
9KOJIoruUeckKast mipamuza, OroreoijeHo3, brnocdepa;

yMeHWe Wu3jaraTb OuWojoruueckre TeopUM (SBOMIOIMOHHAs Teopus Y.
lapByvHA, CHHTeTHYEeCKasi TeOpHsl SBO/IIOIMH), 3aKOHbI U 3aKOHOMEpPHOCTHU
(3apoppimieBoro cxozctBa K. M. Bapa, uepemoBaHUsI TJIaBHBIX HallpaBlIeHUA H
nyteii 3Bomoruu A. H. CeBeprioBa, yuenuss o 6uocepe B. M. BepHaackoro),
OTpe/ie/IsiTh TPAHULIbl X TIPUMEHUMOCTH K >KUBBIM CHUCTEMaM;

yMeHUe B/Ia/leTh MeTO/laM/i HayYHOro TM03HaHus B OM0JIOTHHU: Hab/oieHe U
OTMCaHHe >KUBBIX CHCTEM, TIPOIIECCOB W sIBJIEHWH, OpraHW3al[yisi W TIPOBeJleHHe
OMOMOTUUECKOTO  JKCIIEPUMEHTa,  BBbIIBDKEHHWE  TUIIOTEe3bl,  BbIAB/IEHHE
3aBUCUMOCTH MeXKAY WCC/IelyeMbIMA Be/JMUMHAMU, OOBSICHEHHe T10/TyYeHHbIX
pe3y/IbTaTOB, MCIO/Ib30BaHHBIX HAyUHBIX TIOHSATHMN, TEOpHUN U 3aKOHOB, yMeHUe
JleniaTh BBIBO/IbI HA OCHOBAHWU T0JTyUeHHbBIX pe3y/bTaToB;

yMeHHe BBbIIe/ISITh CYIleCTBEHHbIE TIPU3HAKA CTPOEHHsS OHOJIOTHUYecKUX
00BEKTOB: BHWJOB, TOMYJIALMNA, TIPOAYLIEHTOB, KOHCYMEHTOB, PpeJyILIeHTOB,
OUOTeoI|eHO30B W  JKOCHCTEM, OCOOEHHOCTH TIPOLIeCCOB: HAc/eACTBEeHHOMN
M3MEHUYMBOCTH, €CTeCTBeHHOTro oTbopa, BH000pa30oBaHus, TPUCIIOCOOIEHHOCTH
OpPraHM3MOB, [IeHCTBUSI SKOJOTMUeCKUX (DaKTOPOB Ha OpraHuW3Mbl, IepeHoca
BEI[eCTB U TIOTOKA JHEPTMM B JKOCHCTEMAax, aHTPOIIOT€HHBIX W3MEHEeHWM B
9KOCHCTEeMax CBOeM MeCTHOCTU, KDPYrOBOpPOTA BeI[eCTB U OMOreoXuMHUeCKUX
LIUKJ/IOB B Orocdepe;

yMeHUe TIPUMEHSITh T0/iyueHHble 3HaHUs [ O00bsCHeHHs OHO0/IOTHYeCKUX
TIPOLIECCOB U SIBJIEHWH, /I TIPUHSATHS MPAaKTUUECKHUX peIlleHrd B IMOBCeHEBHOU
JKU3HA C Tiesibl0  oOecrieueHus1 0e301aCHOCTA CBOETO 37I0POBbSi M 37I0POBbSI
OKPY>KaIOIIUX JTI0fiel, COOJTI0jeHrsT HOpM IPaMOTHOT'O TIOBeJIeHUsT B OKpY Karoliei
TIPUPOJIHOM Cpefie, TIOHMMaHWe HeOoOXOAWMOCTH WCII0/Ib30BaHHUsl AOCTHXKeHUM
CcoBpeMeHHOW OMO/I0TUU /151 pal{MOHATLHOTO MPUPOA0II0/Ib30BaHuS;

yMeHHe pelllaTh 37ieMeHTapHble OHO/IOTUUecKre 3aflaud, COCTABJIATH CXEMBI
repeHOCa BellleCTB U SHePIruH B 3KocHUCcTeMax (Lienu MUTaHus);

yMeHHe BBITOHATL JIabopaTOpHbIe M TIpaKTUUecKue paboTwl, cobsr0aTh
TrpaBu/ia py paboTe ¢ yueOHBLIM U JTabopaTOPHLIM 000pyJ0BaHHEM;

yMeHHe KPUTUUECKHd OIleHWBaTh W HHTEPIPETHPOBaTh HHGMOPMALIHIO
OUMOIOTMUECKOTO  CO/Iep)KaHWs, BK/IIOUAIOIIYI0 TIC€BJOHAayUHble 3HAHUS W3



pa3MUHbIX UCTOYHUKOB (CpeicCTBa MaCCOBOW WUH(OpMalUU, HayYHO-TIONY/ISpHbIe
MaTepuanbl),  pacCMaTpuBaTh  TJioOanbHBIE  JKOJOTMUecKWe  Mpobsembl
COBpeMeHHOCTH, (POpMHUPOBATh TI0 OTHOIIIEHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMeHHe coO3/laBaTb COOCTBeHHble THMCbMEHHble UM YCTHble COO0OIeHMs,
0000111as1 610/TIOrMUeCcKy0 WH(OPMAIMIO W3 HEeCKOJbKUX WCTOUYHHUKOB, TPAMOTHO
WCTI0/Tb30BaTh TIOHATUMHBIM armapat OHoJIoTHH.



TEMATHNUYECKOE IVNTAHUPOBAHHWE

10 KJ/IACC
KonnyecTBo uacos DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3/e/ioB Kontpomsusie | TIpakruseckne (yudpossble)
N/ | ¥ TeM NporpamMmMsbl Bcero oOpa3oBare/bHbIE
paboThI padoThI
pecypchl
b K
1 Bbuosiorust kak Hayka 2 0 0.5 umaotexa LO
https://m.edsoo.ru/7f41c292
5 JKuBbIE CUCTEMBI U UX 1 0 0 bubnuoreka IIOK
opraHusanus https://m.edsoo.ru/7f41c292
3 XHMMHUUECKUM COCTaB U 8 1 1 bubmoreka LIOK
CTpOEeHUe KIIeTKU https://m.edsoo.ru/7f41c292
4 JKu3HeznesTe/IbHOCTh K/IeTKU 6 0 0 Bubmiorexa LIOK
https://m.edsoo.ru/7f41¢292
PasmHOXeHHne u
5 UHAVBUAYaIbHOE pasBUTUe 5 1 1 Bubmorexa OK
FHBHAY P https://m.edsoo.ru/7f41¢292
OpraHu3MOB
6 HacnezncrseHHOCTH U 8 1 15 bubmoreka LJOK
U3MEHUYMBOCTh OPraH1u3MOB ) https://m.edsoo.ru/7f41c292
7 CeJiekLjusl OpraHv3MOB. 3 0 0 bubmoreka LIOK
OCHOBBI OUOTEXHOIOTUA https://m.edsoo.ru/7f41c292
b K
8 Pe3epBHOe Bpems 1 0 0 ubmmotexa O
https://m.edsoo.ru/7f41c292
OBLHIEE KO/IMYECTBO
m 34 3 4

YACOB IIO ITPOI'PAMME



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

11 K/TACC

KosinuecTBo 4yacos D/IeKTPOHHbIe
HaumeHoBaHue
Ne (uudposrbie)
pa3fiesioB M TeM Kontponbhbie | IIpakTuueckue
n/n Bcero o0pa3oBare/ibHbIE
NporpamMmMsbI paboThI padoThI
pecypchbl
1 OBOJIIOL[MOHHAs 9 0 1 Bbubmoreka LIOK
ouosorus https://m.edsoo.ru/7f41cc74
Bo3HuKHOBeHUe 1
bubmioTeka LIOK
2 pasBUTHE )XU3HU Ha 9 1 0.5
https://m.edsoo.ru/7f41cc74
3emiie
3 OpraHu3mebl U c 0 1 bubmioreka LIOK
OKpy’Karolllas cpezia https://m.edsoo.ru/7f41cc74
CoobriecTBa 1
bubmmoreka IIOK
4 9KOJIOTUYeCKUe 9 1 0
https://m.edsoo.ru/7f41cc74
CUCTEMBI
5 Pe3epBHOe Bpems 2 0 0 Bubmaorexa [TOK
https://m.edsoo.ru/7f41cc74
OBHIEE KO/JIMYECTBO
YACOBIIO 34 2 2.5
IMPOT'PAMME



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

YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJ/IBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

* buonorus. O6mast 6uosorusi, 10 krmacc/ CuBornazos B.U., Aradonosa U.B.,
3axaposa E.T., O611ecTBO ¢ orpaHUUeHHOM OTBETCTBEHHOCTHIO «/JPODAx;
AximoHepHoe o6111ecTBO «M3marenbctBo «IIpocBeiiienre», 2020

* buosorus. O61as 6uosorus, 11 kmacc/ Cusorsa3os B.U., Aradonos U.b..

3axaposa N.T., M.: IIpocseienue, 2021

METOJUYECKUE MATEPUAJIbI V11 YUUTEJIA
https://edsoo.ru/wp-content/uploads/2023/08/mp_biologiya_format-

docx_26082023_na-sajt.pdf

IMNPPOBLIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETA
MHTEPHET

https://resh.edu.ru






