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ITIOACHUTEJIbBHASA 3AIINCKA

[Ipu pa3paboTke TpoOrpaMMbl TO OWOJIOTHM TEOPeTUUeCKYH) OCHOBY JIsi
oripefie/ieHUs] TIOAXOJ0B K (POPMHpPOBaHUIO COZiep)KaHWs ydeOHOro TipegMeTa
«buosorusi»  cocrtaBWIv: KOHUenTyajJbHble mnosiokeHuss PI'oC COO o
B3aUMOOOYC/IOBIEHHOCTH  1ie/iel, CO/lep)KaHusl, pe3y/JbTaToB oOOyueHUsT U
TpeOOBaHU K YPOBHIO TIOATOTOBKY BHIMTYCKHUKOB, TIO/IOXKeHHsT 00 0BIIHUX 1[eisx U
MPUHLIUIAX, XapaKTepU3YHLMX COBPEMEHHOe COCTOSIHWe CHCTeMbl CpeJHero
o61ero o6pa3oBanust B Poccuiickoit ®ejepaiiiu, a Takyke IMOI0XKeHUs 0 crieliduke
Obuonoruu, eé 3HaueHWd B TIO3HAHUM >KUBOW TPUPOABI U obecrieueHUU
CYLLIeCTBOBaHHUsI uesioBeueckoro obiectBa. CorsacHO Ha3BaHHBLIM TI0JIOXKEHUSIM,
orpe/iesieHbl OCHOBHbIE (PYHKLIMU MPOrPaMMbI TI0 OMOIOTUM U €€ CTPYKTYPa.

[Tporpamma mo 6HOJIOrvH JJAéT TIpeiCTaB/IeHHe O LeJisX, 00 o0IIeli cTpaTerun
oOyueHMs, BOCIUTAaHUS W Ppa3BUTHsA, OOyYalOU[UXCSA CpeACTBaMU yueOHOro
nipegMeta «buosiorusi», ornpejensieT obsizaTeslbHOe TpeIMETHOE COZiep)KaHue, ero
CTPYKTYpYy, PpacrpefejieHue 1O pa3jelaMm U TeMaM, peKOMeHAyeMYHo
TI0C/Ie0BaTeIbHOCTh U3yueHUst yueOHOro MaTepuasa C yuéTOM MeXXITpeJIMeTHbIX
Y BHYTPH TIPe/IMETHBIX CBsi3el, TOTMKK 00pa30BaTebHOro TMpoIjecca, BO3PACTHBIX
0COOeHHOCTeN 00yUaroIUXC .

B nporpamme 1o 610/10THY TaK)Ke yUUTHIBatOTCsI TpPeOOBaHMS K MJIaHUPYeMbIM
JTMYHOCTHBIM, MeTamnpeJMeTHbIM W TIpeJMETHBbIM pe3yibTaTaM OO0yueHus B
hopmMupoBaHUU OCHOBHBIX BU/IOB yueOHO-T103HaBaTe/IbHOU
JesiTeIbHOCTH/YueOHbIX [IeMCTBUM, OOydarol[UXCsl T0 OCBOEHUIO COZep>KaHMUS
6uronoruueckoro 0bpa3oBaHUsl.

B miporpamme 1o 6uosorun (1011 kmaccel, 6a30BbIM YpOBEHb) peann30BaH
TIDUHLMIT TIPeeMCTBEHHOCTH B u3yueHUM Ouosioruu, Onarofaps uemMy B Hei
MIPOCMaTpUBAeTCs  HalpaB/eHHOCTh Ha pa3BUTHE 3HAHWMW, CBSI3aHHBIX C
dbopMUpoBaHWEM  eCTeCTBEHHO-HAyYyHOTO  MHUPOBO33DeHUs],  L[eHHOCTHBIX
OpUeHTaLUi JIMYHOCTH, SKOJIOTMUeCKOro MbIIIeHHs, pe/iCTaB/ieHri 0 310DOBOM
oOpase XW3HU U Oepe>XHbIM OTHOIIIEHHWEM K OKpY’Kalollleil TIpUPOJHON cpefe.
[TosTOMy Hapsiy c usyudeHueM o00111e0H0/I0OTHUeCKUX TeOpUid, a TakKe 3HaHUM O
CTPOEHUHU >KUBBIX CHCTEM Pa3HOTO paHra W CYI[HOCTA OCHOBHBIX MPOTEKAIOINX B
HUX TIPOL[ECCOB B Mporpamme To OMOIOTUM y/e/leHO BHUMaHHe HCI0/Ib30BaHHUIO
TO/TyYeHHBIX 3HAHWM B ITOBCETHEBHOM >KU3HU [IJIs1 pellieHus] MPUK/IaIHbIX 3a/lay, B
TOM 4MC/ie: TIPOQUIAKTUKU Hac/ie[ICTBeHHBIX 3abosieBaHUI uesioBeKa, MeIuKo-
reHeTHUeCKOro KOHCY/IbTHPOBaHUsi, 000CHOBaHUs 3KOJIOTMUEeCKH 1eiec000pa3HOro
MOBe/IeHNsI B OKpY’Karolleld MPUPOAHOM Cpejie, aHa/ih3a BAUSHUS XO35MCTBEHHOMU
JesiTe/IbHOCTU YesioBeKa Ha COCTOsIHWEe TIPUPOJIHBIX U UCKYCCTBEHHBIX 3KOCHUCTEM.
YcuneHre BHUMaHWsS K TIPUK/IQJHON HAIlpaB/JeHHOCTH Yy4yeOHOro Tipegmera
«buronorusi» MpoJUKTOBaHO HEOOXOIUMOCThIO 0becTieueHust yC/I0BUM [I/isl pellieHus



OJJHOM W3 aKTya/IbHbIX 3a/lau IIIKOJIbHOTO OMO0Ioruueckoro o6pa3oBaHus, KOTopasi
niperosiaraer (opMUpOBaHUe y 00yuaroluXCs CIIOCOOHOCTH a/arTUPOBAThCS K
M3MeHeHUsIM JMHAMUUYHO pa3BUBAOIIIEr0Csi COBPEMEHHOT'0 MHPa.

Buonoruss Ha ypoBHe cpefgHero o0iiero ob6pa3oBaHHSI 3aHUMaeT Ba)KHOE
mMecto. OHa obecrieuriBaeT (GopMHpOBaHHE Yy OOYYarOIMXCS TIPe/ICTaBIeHUN O
HayuyHOW KapTHWHe MUpa, paclivpsieT ¥ 0000IjaeT 3HaHHs O YKUBOW TIpUpOJe, eé
OT/IMUMTENBbHBIX TIpU3HAKaX — YPOBHEBOW OpraHW3al[dd W SBOIOIWH, CO3[aéT
YCJIOBUSL  JJIsi:  TIO3HAHWS  3aKOHOB  JKUBOM  TMPHUPOABI, (OPMHUPOBaHUS
(GyHKI[MOHALHOM TPaMOTHOCTH, HAaBLIKOB 37l0poBoro W 6e3omacHoro obpasa
JKWU3HH, 9KOJIOTUYECKOT0 MBIIIUIeHHs, [IeHHOCTHOTO OTHOILIEHUS K JKUBOU TIPUPO/ie
Y 4eJIOBEKYy.

Bosnbliioe 3HaueHre OMOJIOTUSI UMEET TaKXKe [I7Isl PeIlieHHs BOCITUTATeIbHbBIX U
pa3BUBAIOIIMX  33J@d  CpegHero  oOijero  oOpa3oBaHus,  COIMA/IM3ALAN
oOyuatoruxcs. M3yueHue 6wonoruu obecrieurBaeT YCIOBUS /it (POPMHUPOBaHUS
VMHTE/JIEKTya/IbHbIX, KOMMYHUKAIIMOHHBIX W  WH(MOPMALIMOHHBIX  HABBIKOB,
3CTeTUYECKOW KYbTYphl, CIIOCOOCTBYeT WHTerpaluy OHOIOTMUecKHUX 3HAHUM C
TIpe/ICTaB/AeHUSIMHA 13 APYTUX YueOHBIX TIPeMEeTOB, B YaCTHOCTH, (DU3HUKU, XUMUN
U reorpaduu. Ha3BaHHBIe TIO/IO’KEHUSI O TIpelHAa3HaueHWM y4eOHOro IpeamMeTa
«buonorusi» cocrtaBUM OCHOBY JJis OTpefe/ieHus] TOAXOZ0B K OTbopy
CTPYKTYPHUDOBaHHIO €ro CO/iep>KaHusl, TIpe/iCTaBIeHHOr0 B TIporpaMMe TI0
buooruu.

Otbop copepkaHuss yueOHOro mpeamera «buonorus» Ha 6a30BOM ypoBHe
OCYIIIeCTB/AEH C TIO3MIMKM KYJIbTYpOCOOOpa3HOTO TIOAXOZa, B COOTBETCTBHUM C
KOTOphIM OOyuaroiijiecsi [JO/DKHbI OCBOWTh 3HAHUS W YMEHUSs, 3HAuuMble is
dbopMrpoBaHus 00IIell KyJbTYphl, ONpejeNsioliie ajieKBaTHOe TIOBe/leHre
yejioBeKa B OKpYKarollleil TIpUPOJHOUM cpefie, BOCTpeOOBaHHbIe B ITOBCEHEBHOM
JKU3HUA U TIPaKTHUecKou AesitelbHOCTH. Ocoboe MeCcTo B 3TOM CHUCTeMe 3HaHWM
3aHMMAIOT 3/IEMEeHThI COZIep>KaHUsI, KOTOPbIe CTyKaT OCHOBOM Zijisi (hOpMHUPOBaHKS
Mpe/ICTaB/IeHUt O COBPEMEHHOM eCTeCTBEHHO-HAayUYHOU KapTHHe Mupa |
L[EHHOCTHBIX  OpWUEHTAl[UsIX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHH3alUu
6uonoruueckoro obpa3oBaHusl.

CTpyKTypUpOBaHHe cCoOfiep)KaHusi yueOHOro Marepwasiia B TpOrpaMMe TI0
buonoruu OCyI[eCTB/IEHO C Y4YETOM TIPHOPUTETHOrO 3HAueHWs 3HaHUM 00
OT/IMUKTETbHBIX 0COOEHHOCTSIX YKUBOU TIPUPO/IbI, O €8 YPOBHEBOW OpraHM3aliiu 1
9BOJIIOLIMK. B COOTBETCTBHMMU C 3TUM B CTPYKTYpe yueOHOro rpeaMera «bromorvs»
BbIZIeJIeHbI C/IeIyIOIIe COoJlepyKaTebHble IMHUH: «bronorus kak Hayka. MeTofpl
HayuHOTO TO03HaHUs», «KijeTka Kak Ouonoruueckass cuctema», «OpraHu3M Kak
Obuonoruueckass cucrema», «CrcreMa ¥ MHOroo0Opa3we OpraHhYecKOro MHpay,
«DBOJTFOLUST )KUBOU TTPUPOJIBI», «DKOCUCTEMBI M TIPUCYIIIE UM 3aKOHOMEPHOCTH».



Llenb u3yuenusi yuebHOro mpegmeTra «buosjorusi» Ha 0a30BOM YpOBHe —
oB/laZieHe  OOyuaroIMMMCS  3HAHUSIMA O  CTPYKTYPHO-(PYHKLIMOHA/TbHOMN
OpraHu3alMi J>KUBBIX CHUCTEM pa3HOTO paHra U mnpuoOpeTeHHe yMeHU
WCTIOMb30BaTh 3TU 3HAHUS JJIi TPAMOTHBIX JeMCTBUN B OTHOLIEHUA OOBHEKTOB
YKUBOU TPUPOZBI M PellieHHs] pa3/TMUHbIX KU3HEeHHBIX TIPob/ieM.

HocTwkeHue 1iesid M3ydeHusi yuebHoro npegmeta «buonorvs» Ha 6a3oBom
ypOBHe 0becrieunBaeTCs pellieHreM C/IeAYIOIINX 3aay:

OCBOeHHEe OO0YyYaroIIMMUCS CHUCTeMbl 3HAHUA O OMOJOTMUECKUX TeOopUsX,
yueHMsiX, 3aKOHax, 3aKOHOMEPHOCTSIX, TUIoTe3ax, MpaBuIaX, C/Iy>Kalllux OCHOBOM
n7si (opMHUpOBaHUS TPEeZCTaB/IeHHU O eCcTeCTBeHHO-Hay4YHOW KapThHe MUpa, O
MeTO/jlaX Hay4yHOTO T03HaHUs], CTPOEHWH, MHOroobpa3uy U 0COOEHHOCTSIX YKUBBIX
CHCTeM pa3HOr0 YPOBHSI OPTraHW3al[lH, BbIJAIOIINXCS OTKPBITUSIX M COBPEMEHHBIX
HCC/IeJOBAHUSAX B OMOJIOTHH;

¢dopmupoBaHue y 0O0yuaroIUxcsi TO3HAaBaTeIbHbIX, WHTE/IEKTyaJbHbIX U
TBOPUYECKHX CIOCOOHOCTel B Tpollecce aHaiM3a [JaHHBIX O IyTSX pa3BUTHSA B
OuoNOrUKM HayuHBIX B3TJ/ISII0OB, Weld U TOAXOAOB K W3YUYEHUIO >KUBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHU3aluy;

cTaHOB/ieHMe Yy oOyuatomuxcs 0oOmieil Ky/abTypbl, (YHKI[MOHATbHOM
TPaMOTHOCTH, Pa3BUTHE YMeHUI OObSCHSATb U OL|eHUBATh SIBJIEHHSI OKPY>KAIOIIIero
MUPa >KUBOM MPHPO/bl HA OCHOBAHWH 3HAHUM U OTBITA, MOTYUYeHHbBIX TTPU U3yUeHU!
OmosIorny;

dbopmMupoBaHUe y OOyYawIUXCS YMeHUW W/UTIOCTPUPOBaTh 3HaueHue
Ouo/IoTMUeCKUX 3HAaHUN B TIPAKTUUYEeCKOW [esiTe/IbHOCTH YesioBeKa, pPa3BUTUU
COBpeMeHHBIX MeIUL[UHCKHUX TeXHOJIOTHI 1 arpoOMOTeXHOIOTH;

BOCTIMTaHUe yOeXIEHHOCTU B BO3MOXXHOCTHM TI03HAHUSI UeI0BEKOM >KUBOMU
MIPUPO/IbI, He0OX0AUMOCTU Oepe’KHOTO OTHOILIeHHS K Held, COOMI0ZeHUsT 3THUeCKUX
HOPM TIpU NPOBeJieHNH OUOIOTHYeCKUX UCC/Ie/JOBaHUM;

OCO3HaHWEe IIeHHOCTH OWOJIOTUYeCKUX 3HAHWUW [Jisi TIOBBILLIEHUS YPOBHS
9K0JIOTUYECKOU KY/IbTYPBI, AJis (HOPMHUPOBAHUS HAYUHOTO MUPOBO33pEeHMS;

rpuMeHeHre TMPUOOPeTEHHBIX 3HAaHWUM U YMEHUU B TIOBCEHEBHOMN YKU3HU JIJIsI
OLIeHKU TIOC/Ie[ICTBUI CBOEU [1esiTe/IbHOCTH TI0 OTHOILIEHUIO K OKPY>Kalollel cpejie,
COOCTBEHHOMY 37I0POBbIO, 00OCHOBaHHWe U COOJOZieHre Mep TIPOGUIAKTHKU
3abo/ieBaHUM.

B cucreme cpegHero obijero ob6pa3oBaHusi «buomorusi», m3lydyaemas Ha
0a30BOM ypOBHe, SIB/IIeTCSI 00Osi3aTeNbHBIM Y4eOHBIM TpPEeJIMETOM, BXOZSAIINM B
cocTaB TipeiMeTHOU 006/1acTh «EcTecTBeHHO-HayUHbIe TIPeIMEThI».

s u3yuenus 6rosioruy Ha 6a30BOM ypOBHe cpejiHero obiriero oo6pa3oBaHuUs
otBoauTCs 68 vacos: B 10 kinacce — 34 yaca (1 yac B Hezlenmto), B 11 kiacce — 34 yaca
(1 yac B Heie/tO).



COJEPXAHUE OBYUEHUSA
10 K/TACC

Tema 1. buosiorus Kak Hayka.

Buonorust Kak HaykKa. CBsi3b OMOJIOTMH C 00IIleCTBEHHBIMH, TEXHUUECKUMH U
JIDYTUMH eCTeCTBeHHbIMU HayKaMu, (puiocodueli, 3TUKON, 3CTeTUKOW U TIPABOM.
Posib 6uonorun B GOpMUpPOBAaHUM COBPEMEHHOM Hay4YHOM KapThHbBI Mupa. CructeMa
OMoOrMYecKrx HaykK.

MeTo/pl IT03HAHUST JKUBOUM TIPUPO/IbI (HaO/MIoieHre, SKCIIEPUMEHT, OTTMCAHME,
v3MepeHre, KiacCUpUKalus, Mo/eMpoBaHue, CTaTUCTHYecKas 06paboTka
JlaHHBIX ).

JleMoOHCTpanum:

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

Tab/u1[el ¥ CXeMbl: «MeTo/IbI TT03HAHUS XKUBOW TTPUPO/IBI».

JIabopaTopHbIe 1 MpaKTHYeCKHe padoThI:

[TpakTrueckass pabotraNe 1. «Vcronp3oBaHuWe pa3TUUYHBIX METO/OB IIPH
M3yueHuH OMOJIOTUUeCKNX 0ObEKTOBY.

Tema 2. JKuBble cUCTeMbI M UX OpraHu3anus.

JKuBble cucTembl (0MOCHCTEMBI) Kak MpeAMeT u3yueHus: 6uosoruu. OTinuue
JKUBBIX CUCTEM OT HEOPraHWYeCKOU MPUPO/bI.

CaoiicTBa 6roCHCTeM U X pa3HOOoOpa3ue. YPOBHU OpraHu3alyy 6uocrcrem:
MOJIEKYJ/ISIDHBIM, K/I€TOUHbIM, TKAHEBbIM, OpraHU3MeHHbIHW, TMOMNYy/SLUOHHO-
BU/IOBOM, 9KOCUCTEMHBIN (OMOTeo1[eHOTUUeCKHi ), 6HoCchepHBIH.

JeMoHCcTpanuu:

Tabsuiel 1 cxeMbl: «OCHOBHBIE TPU3HAKK >KU3HW», «YPOBHU OpraHU3aIUU
JKUBOU TIPUPOJIbI».

Ob6opyzaoBanue: Mozesb MoJieKybl JJHK.

Tema 3. XuMHueCcKHi COCTaB U CTPOEHHUE K/IeTKH.

XUMUYECKUN COCTaB KJIeTKUM. XUMWYECKHE 3/IeMEHThI: MaKpO3/I€MEeHTHI,
MHUKDPO3/iIeMeHThl. Bosla 1 MUHepasibHbIe BelecTBa.

@®yHKIIMM BOAbl M MHUHEpa/JbHbIX BeIlecTB B KieTke. [loamep)kaHue
OCMOTHUUeCKOro banaHca.

Benku. CoctaB u cTpoeHue 0eiKOB. AMUHOKHUCJIOTBI — MOHOMeEPHI 0esiKOB.
He3amMeHnMbIe ¥ 3aMeHUMble aMUHOKUC/IOTbI. AMUHOKUC/IOTHBIM COCTaB. Y POBHU
CTPYKTYphl 0e/IKOBOM MoO/eKy/bl (TiepBUYHAsi, BTOPWYHAs, TpPeTHUYHas U
yeTBepTHWYHAsl CTPYKTypa). XuMUYecKue cBoicTBa 0OenkoB. buonoruueckue
byHKIMY 6eNKoB.



depmeHTHI — OUOIOrMUecKe Katanu3aTopbl. CTpoeHue GepMeHTa: aKTUBHBIN
1leHTp, cybcrpaTHasi cnerubuuHoCcTh. KodepmeHTtsl. Burtamunbl. OTivuus
(hepMEHTOB OT HEOPraHUYeCKUX KaTaaru3aTopoB.

YrneBozbl: MOHOCaxapu/bl (T/IF0K03a, prbo3a U fie30Kcipubo3a), Aucaxapuzibl
(caxapo3a, JlakTo3a) M ToJMCaxapuibl (Kpaxmasa, TJIMKOTeH, LeJI/TH0JI03a).
buonormnyeckre yHKLMM yI/I€BO/OB.

Jlunupapl:  TpUrauuepuabl, Qocoaunuapl, cTepougbl. ['MapoQuIbHO-
rupodobHBIe  cBoMcTBa. buosornueckve GyHkimu unugoB.  CpaBHeHHe
yT71eBOZIOB, Oe/KOB U JIUTIH/IOB KaK UCTOUHHUKOB SHEPTHUH.

Hykneunoseie xucsotel: JHK wu PHK. Hykneotugbl — MOHOMepHI
HYK/IeMHOBBIX KUCJIOT. Ctpoenue u pyHkiuu JIHK. Ctpoenue u dyHkiuu PHK.
Buael PHK. AT®: cTpoeHue 1 yHKLUH.

[IuTosnorus — Hayka o KieTke. KineTouHasi Teopusi — MprMep B3aUMO/IeCTBUS
yjei u pakToB B HAYYHOM TMO3HAaHUU. MeTo/ibl 3yueHUs KJIeTKU.

KreTKa Kak 1je/loCcTHasi )krBasi cuctema. O611ivie IpU3HaKU KIeTOK: 3aMKHYTast
Hapy>kHass meMmOpaHa, Mosekynbl JJHK kak reHeTWyeckuii armapar, CHCTeMa
cuHTe3a befka.

Tumbl KIeTOK: 3yKapuoTUueckass M TpokapuoTuueckas. OcobeHHOCTH
CTPOeHUsI TIPOKApUOTUUeCKOM KieTKU. KieTouHass creHKa Oakrtepuii. CTpoeHue
5YKapUOTHUYeCKOW KaeTKM. OCHOBHbIE OT/IMYMSI PACTUTE/IbHOM, >XUBOTHOU U
rpyUOHOMN KITeTKHU.

[ToBepXHOCTHBIE CTPYKTYPBI K/IETOK — KJ/IeTOYHasl CTeHKA, [JIMKOKAIUKC, UX
¢dbyskiuu. [1na3matuueckasi MembpaHa, eé cBoiicTBa U ¢yHKIMU. LluToriazma u eé
opraHouzibl. OgHoMeMOpaHHble opraHoubl KiaeTku: OIIC, ammapaT [Mombmxu,
mi30combl. [lo/yaBTOHOMHBIE OpraHoOWbl K/IeTKU: MUTOXOHZJPUY, I1aCTHU/BIL.
[TpoucxoxkaeHre MUTOXOHAPUM U TinacTui. Buabl miactyj. HememOpaHHbIe
OpPraHOW/Ibl KJEeTKH: PUOOCOMBI, K/I€TOUHBIA I1[€HTp, I[€HTPUO/NA, PEeCHUYKH,
JKI'YTUKU. DYHKIMY OPraHOU/I0B KJ/IeTKU. BKiroueHus.

Slmpo — perynsiTopHbINA 11eHTp KieTku. CTpoeHue sifipa: siiepHasi 060/10UKa,
KapuoIia3sMa, XpoOMaTHH, SJpPbIIKO. XpPOMOCOMBIL.

TpaHCIIopT BeLeCTB B KJIeTKe.

JeMoHCcTpanuu:

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

Iuarpammel: «PacrmipesiesieHre XUMUUECKHX 3/IeMEHTOB B He)KUBOU TIPUPO/Ie»,
«PacripeiesieHre XUMHUUYECKUX 3/IEMEHTOB B XKUBOM TIPUPO/IE».

Tabmupbl U cxembl: «[lepropnueckasi Tabnvija XUMUYECKUX SJIEMEHTOBY,
«CTpoeHre MoJIeKy/bl BOAbI», «brocrHTe3 Oesika», «CTpoeHHe MOJIeKY/bl Oesika»,
«CtpoeHue (pepmenTa», «HykmenHoBble KUCa0Th. JTHK», «CTpoeHre MoJieKyJ/ibl



AT®», «CTpoeHHe 3yKapuOTHUYeCKOM KIeTKu», «CTpoeHue >KUBOTHOW K/IeTKW»,
«CTpoeHHe pacTUTeTbHOM KieTKu», «CTpoeHue ITPOKAapUOTUUYECKON KIeTKW»,
«CTpoeHue spa KIeTKW», « YT/IeBOAbl», «JIUuab».

O6opyioBaHMe: CBETOBOM MHKDOCKOI, 0O0Opy/0BaHWE [jisi TPOBe/eHUs
HaO/Iro/IeHnH, W3MepeHul, SKCIIePUMEHTOB, MHKpOIIperiapaThl PaCTUTEIbHBIX,
JKUBOTHBIX U OaKTepUabHBIX KIeTOK.

JIaGopaTopHbIe U MpaKTHYeCKHe padoThI:

JlaboparopHass pab6ora Ne 1. «/3yueHue KaTaJIMTUUECKOW aKTHBHOCTH
(hepmeHTOB (Ha MpuMepe aMuIa3bl WU KaTasasbl)».

JlabopaTtopHasi pabora Ne 2. «l/3yueHwe CTpOeHHSI K/IETOK paCTeHUH,
JKUBOTHBIX U OakTepuil 10Ji MUKPOCKOIIOM Ha IOTOBBIX MHUKpOIIperiapatax U ux
OMUCaHue».

Tema 4. ) KuzHeesaTe/IbHOCTb K/1€TKH.

OOMmeH BelleCTB, WM MeTab0/M3M. ACCUMUISALUS (TITaCTUUeCKUit oOMeH) U
JUCCUMUJISALIASA  (SHEepreTUUeckuii oOMeH) — /Be CTOPOHBI eJWHOro IIporiecca
MeTabonu3ma. Posib 3aKOHOB COXpaHeHHsl BelecTB W 3Hepruu B TIOHUMAaHUU
MeTabosm3Ma.

Tunbl 06MeHa BelrjecTB: aBTOTPO(MHLIN U reTepoTpodHbIA. Posb hepmeHTOB
B 0OMeHe BelleCTB U TIpeBpalljeHuH SHePTHH B KJIeTKe.

dortocuHTe3. CBetoBasi U TemMHOBas (a3bl (doTocuHTe3a. Peakiuyu
tdboTtocuHTe3a. DPdheKTUBHOCThL (HOTOCHMHTe3a. 3HaueHue (POTOCHUHTe3a /ISl )KU3HU
Ha 3emsie. BausiHue ycioBuil cpefibl Ha (DOTOCHHTE3 U CIIOCOOBI MOBBILIEHHUSI €ro
MPOAYKTUBHOCTH Y KYJIbTYDPHBIX PaCTEHUM.

XemocuHTe3. XeMOCHHTe3upytoliue OakTepuu. 3HaueHWe XeMOCHHTe3a AJis
JKU3HU Ha 3emJie.

OHepreTUueckuii o6MeH B KieTke. PaclijerieHve BellecTB, BbiiejieHHe U
aKKyMY/IMPOBaHVe HePruu B K/leTKe. DTarbl SHepreTnyeckoro oomena. I['inkosnus.
bpoxenue u ero Buzabl. Kuc/iopogHOe OKUC/IeHWe, WM KJIeTOUHOe [bIXaHue.
OxkucnurensHoe hochopunpoBanue. DPheKTHBHOCTh SHEPreTHYeckoro ooMeHa.

Peakiju wmaTpuyHOro cuHTte3a. [‘eHetnueckas wuHdbopmauus u [JHK.
Peanuzaijusg reHetrueckou WHGOpPMalMd B KieTKe. ['eHeTMUYeCKUM KOJ U €ro
cBoricTBa. TpaHckpurnius — matpuunbiii cuate3 PHK. Tpancsiius — 6uocuHTe3
benka. Otambl TpaHcasauuu. KogupoBanue aMuHOKHCIOT. Pomb pubocom B
buocuHTe3e Oenka.

HekeTouHble (popMbl KHU3HU — BUPYChI. VicTopus oTKpbITHs BUpycoB (. U.
WBaHoBcKuli). OCOOEHHOCTM CTPOEHHWs U JKU3HEHHOTO LMK/Ja BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, >XUBOTHBIX W UeJjlOBeKa, BbI3bIBaeMble
BUpycamMu. Bupyc ummyHozeduinta uenoBeka (BUY) — Bo30yautens CITU/a.



OOpaTHass ~ TpPaHCKpDWIILIMs, peBepTasa W  HWHTerpa3a. I[IpodunakTvika
pacrpocTpaHeHUsi BUPYCHBIX 3a00/ieBaHUi.

JeMoHCcTpanuu:

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

Tabmuupbl U cxembl: «TUIbI TIUTaHUS», «MeTabom3m», «MUTOXOHAPHUS»,
«JHepreTuyeckuii obmeH», «Xsoporuact», «®ortocuHres», «CtpoeHune [THK»,
«CTpoenue U (HyHKIIMOHUPOBaHUe reHa», «CuHTe3 besika», «['eHeTMUeCKUi KO/I»,
«Bupyce», «bakrepuodarn», «CTtpoeHre U >xu3HeHHbIM LWka Bupyca CITN/a,
bakreprodara», «Pervmkars [THK».

OOGopyaoBaHue: Mojenu-anmuIMKaun «Yasoenrne [THK u TpaHCKpHUIIHS»,
«buocunTes benka», «CTpoeHre KIeTKu», Mojienb CTpYKTyphl JTHK.

Tema 5. PasMHoO)XeHHe ¥ MHAUBHU/ya/IbHOE pa3BUTHe OPraHU3MOB.

KJieTouHbI LMK/, WM >KA3HEHHBIM LMK/I KjIeTKU. VHTepdasa ¥ MUTO3.
ITpoueccel, npoTrekaromye B HUHTepdasze. Permkaiusi — peaklyss MaTpUYHOIO
cuHte3a [HK. CtpoeHne XpoMocoM. XpPOMOCOMHBIM Habop — KapUOTHIIL.
OuniouaHeli W rarvyioMJHbBIA ~ XPOMOCOMHBIe  Habopbl.  XpOMaTHJBI.
LluTonornuyecke OCHOBbI pPasMHOKEHUS W UHAUBUAYA/JbHOIO  Pa3sBUTHSA
OpraHM3MOB.

Henenne knetku — murto3. Ctaguu murto3a. [Ipoueccel, mpoucxopsuiyie Ha
pa3HbIX CTausAX MUTO3a. BUOIOrnuecku CMbIC/T MUTO3a.

[TporpammupyeMasi rubesnb KIeTKU — arloriTo3.

®dopMbI pa3MHOKEHUsI OpPraHU3MOB: Oecriosioe U To/0Boe. Byl 6ecrionoro
pa3sMHOXXeHMs: [Je/leHde HaJBoe, II0YKOBaHWE OJHO- U MHOIOKJ/IeTOUHBIX,
criopoobpa3oBaHue, BereTaTHBHOe pa3MHOKeHHe. VICKycCcTBeHHOe KJIOHHUpOBaHHe
OpraHu3MOB, ero 3HauyeHue [Jisl CeJIeKLUU.

[TosloBOe pa3MHO’KeHUe, ero OT/IMYMs OT 6ecriosoro.

Merio3. Craguu Mmeriosa. Ilporeccel, poucxofdiyde Ha CTausiXx Mero3a.
[ToBemenne xpomocoM B Meko3e. KpoccuHroBep. buosiormueckuii CMBICT U
3HaueHue Meno3a.

['ameToreHe3 — ripoliecC 00pa30BaHUsI TIOJIOBbIX K/IETOK Y JKUBOTHBIX.
[TonoBbie >keme3bl: CeMEHHUKU U siMuHWKH. OOpa3oBaHWe W pa3BUTHE TI0JIOBBIX
K/IeTOK — TrameT (CriepMaro30u/, SMULeK/IeTKa) — ClepmMaToreHe3 U OBOreHes.
Oco0eHHOCTH CTpOEeHUs SIUIEeK/IeTOK | crepMaro3ouioB. OTuiofoTBOpeHue.
[TapTeHorenes.

WupuBuayanbHoe pas3BuTHe (OHTOreHe3). OMOpHOHA/NbHOE pa3BUTHe
(3mOpuoreHe3). DTtarbl SMOPHOHABLHOTO PAa3BUTUS Y MMO3BOHOUHBIX >KUBOTHBIX:
npobneHue, racTpyssiius, opraHoreHe3. IToctamOpuoHanbHOe pa3Butve. THUIIBI
MOCTAMOPUOHAILHOTO Ppa3BUTHS: TIpsiMoe, HenpsiMoe (JTMUMHOUYHOe). BrmsiHue



cpefibl Ha Pa3BUTHE OPraHW3MOB, (DaKTOPbI, CIIOCOOHBIE BBI3BIBATH BPOKAEHHBIE
YPOJCTBaA.

Poct u pasButHhe pacteHuii. OHTOreHe3 LIBETKOBOTO PacTeHUs: CTPOEHHE
CeMeHHU, CTaIui Pa3BUTHS.

JeMoHCTpanuu:

Tabmbl U cxeMbl: «®OpPMbBI pa3MHOXKEHHMS] OpPraHHU3MOB», «JIBOMHOe
OIUVIOJJOTBOPEHHE Y LIBETKOBBIX pacTeHul», «BereraTBHOe pa3MHOXXeHHe
pacteHuii», «lleneHue KneTku Oakrepuii», «CTpoeHHe TMONOBbIX KJ/I€TOK»,
«CTpoeHue XpomMocOMbl», «KneTouHbl LMKI», «Pervkauus [JHK», «Mwutos»,
«Metio3», «[IpsgmMoe ¥ HenpsiMoe pa3BUTHE», «I'ameToreHe3 y MIEKOMUTAIOIIUX U
yesnioBeKa», « OCHOBHbIe CTaIUX OHTOTeHe3a».

Ob6opyaoBaHue: MUKPOCKOT, MUKpPOIIperaparhbl «CriepMarTo3ou/ibl
MJIEKOTMUTAIOLLErO», «SHlleKIeTKa MJIeKOonuTarolero», «KaprokrHes B KjeTKax
KOpelllka JiyKa», MarHuTHas MO/eJ/ib-allIMKalusa «/leieHue K/IeTKu», MOZesb
OHK, Moziesib MeTapa3HOM XPOMOCOMBI.

JIabopaTopHbIe H MPpaKTHYeCKHe paboThbI:

JlaboparopHasi pabora Ne 3. «HabmromeHre MHTO3a B KjeTKaX KOHUYMKA
KOpelllKa JiyKa Ha TOTOBBIX MUKpOIIperiaparax».

JlabopaTopHasts pabora Ne 4. «/I3yueHHe CTpOEHHS TIOJIOBBIX KJ/IETOK Ha
rOTOBBIX MUKpOMpernaparax».

Tema 6. Hac/ie,cTBeHHOCTH U U3MEHUHMBOCTh OPraHu3MoOB.

[IpeameT v 3aiaun reHeTUKHU. MIcTOpUs pa3BUTHS TeHeTUKU. POsb LIUTO/IOTHUA
¥ 5MOPHOJIOTHM B CTAHOBJIEHUM TeHeTHKW. BKaJ pOCCHMMCKUX U 3apyOe>KHbIX
YUEHBIX B pa3BUTHe TeHeTHKU. MeToAbl TeHeTHKH (TubpuAoIoruuecKu,
LIUTOTEHETUUECKHUU, MOJIeKY/ISIPHO-TeHeTHUUeCKU). (OCHOBHbIE TeHeTUUeCKUe
MOHATUS. ['eHeTUUeCKasi CUMBOJ/IMKA, UCTI0/Ib3yeMasi B CXemMax CKpelMBaHUM.

3aKOHOMEPHOCTH Hac/ieJoBaHUs IPHU3HAKOB, yCTaHOB/IeHHbIe ['. MeHzeneMm.
MoHoruOpuHOe CKpellfiBaHue. 3akoH eAuHOooOpa3ws THOpPHIOB II€PBOTO
riokosieHus. [IpaBuio JOMUHUPOBaHUS. 3aKOH pacllierieHHs [IPU3HaKoB. ['unoresa
yuCTOThI rameT. [1o/IHOe ¥ HerosHoe JOMUHUPOBAHKE.

[urubpugHoe  cKpelqydBaHWe. 3aKOH  HE3aBHCHUMOIO  Hac/Ie[JOBaHMUS
MpU3HAKOB.  L[dTOreHeTHMUeCKWe  OCHOBBI  AWTMOPUAHOTO  CKpeIBaHUSI.
AHanusuvpymolee CKpeliuBaHue. VCroab30BaHre aHaIM3UPYIOLLEro CKpellvBaHus
IS OTIpe/ie/ieHrst TeHOTHIIa 0COo0u.

CuerieHHOe HacejoBaHue rpu3HakoB. Pabota T. MopraHa 1o ciierjieHHOMY
HacJleJOBaHUIO reHOB. HapyliieHue cLieryieHrs TeHOB B pe3yJibTaTe KPOCCUHI OBepa.

XpOMOCOMHasl TeOpUsl Hac/Ie,CTBeHHOCTH. I'eHeTUYeCcKre KapThl.



['eHeTuka mosia. XpOMOCOMHOe ormpefiesieHrde 1oJsia. AyTOCOMBI U I0JIOBbIE
xpomocoMbl. ['omorametHele U rereporaMeTrHele opraHusmbl. HaciemoBaHue
TPU3HAKOB, CLIETI/IEHHBIX C MOJIOM.

N3MeHUMBOCTh. BUibl U3MEHUMBOCTH: HeHaC/Ie[CTBeHHAsl U Hac/le[jCTBEeHHas.
Ponb  cpegpl B HeEHacC/Ie[CTBEHHOM  M3MEHUYMBOCTUA.  XapaKTepUCTUKA
MOAU(PUKALIMOHHOM M3MEeHUUBOCTU. BapualiuoHHbIM psifj 1 BapUallMOHHAsE KPUBasl.
HopMma peakuuu npusHaka. KonvuecTBeHHble U KaueCTBEHHbIE MPU3HAKU U UX
HOopMa peakiiyuu. CBOUCTBA MOAMU(DUKALIMOHHOW N3MEHUUBOCTH.

HacnencTBeHHasi, WM TeHOTUITAYECKas, W3MEHUMBOCTb. KomOuHaTHBHas
W3MEeHUMBOCTb. Meli0o3 U TIOJIOBOM TMpoIlecC — OCHOBAa KOMOWHATMBHOM
M3MEeHUYUBOCTU. MyTal[MOHHasi U3MEHUYUBOCTb. Knaccudukarys MyTalyii: TeHHbIe,
XPOMOCOMHBbIe, TeHOMHbIe. HacToTa ¥ NMpUUYMHBI MyTaliui. MyTareHHble (paKTOphI.
3aKOH rOMOJIOTUUECKHX PSIZIOB B Hac/ie[CTBeHHOM u3mMeHunBocty H. . BaBusoga.

BHesiiepHasi Hac/1eICTBEHHOCTb U U3MEHUYMBOCTb.

['eneTrka uyenoBeka. Kapuoturn uyesmoBeka. OCHOBHble METO/Abl T'€HETUKU
yeI0BeKA: TeHealornuecKuii, 0/TM3HeI0BbIM, IUTOTeHeTHUECKUHM, OMOXUMHUYECKUH,
MOJIEKY/ISIPHO-T€eHeTUUeCKUM. CoBpeMeHHoOe onpeziesieHre reHOTHIIA:
MOJITHOreHOMHOEeCeKBeHUPOBaHUe, TeHOTUIIUPOBaHWe, B TOM 4YMC/ie C T[OMOLIbIO
[MLIP-ananu3a. HacnenctBeHHble 3abosieBaHUs ueloBeKa: TeHHble 00Jie3HH,
Oone3Hu C Hac/leqCTBEHHOW MpeApacIio/io)KeHHOCTbIO, XPOMOCOMHbIe 00JIe3HH.
ComaTrueckve U reHepaTuBHble MyTauuu. CTBOJIOBble K/aeTKU. [IpUHLMIIBI
3/J0pOBOT0 0Opa3a >KU3HH, IUarHOCTHUKHU, TTPO(UIAKTUKU U JIeUeHHUs TeHeTHUeCKUX
bone3Heil. MeauKo-TeHeTHUeCKOe KOHCY/bTUPOBaHHWe. 3HaueHWe MeAWlMHCKON
TeHeTHKH B MpeIOTBPAIlleHHH U JIeYeHUU TeHeTUUeCKrX 3aboieBaHUi uesioBekKa.

JleMoHCTpanuu:

[Toptpetsl: I'. Mengesns, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B.
Tumodgees-PecoBckuii, H. V. BaBusos.

Tabsu1el U cxeMbl: « MOHOTUOPUTHOE CKPeIlBaHUe U eT0 [UTOTreHeTHUeCcKasl
OCHOBa», «3aKOH pacILell/IeHUs U ero LUTOreHeTuyeckast OCHOBa», «3aKOH YUCTOTHI
rameT», «/IurubpuiHoe cKpelBaHue», « [ IuTomoruueckrie OCHOBBI AUTHOPUAHOTO
CKpel[MBaHUs», «Meio3», «B3auMo/eliCTBUe a/ljie/bHbIX TeHOB», «['eHeTHUecKue
KapThl PaCTeHUH, )XUBOTHBIX U Ue/loBeKa», «I'eHeTHKa moJa», «3aKOHOMEPHOCTU
Hac/ie/JoBaHUsl, CLIETJIEHHOTO C TI0/I0M», «KapHOTHUIIbI uejioBeKa U KUBOTHBIX»,
«Buabsl nsmeHUMBOCTH», «MouduKallMoHHasi W3MeHUHMBOCTh», «HaciemoBaHue
pe3yc-(akTopa», «['eHeTHKa rpyIm KpoBu», « MyTaliOHHasi U3MEHUUBOCTh.

Ob6opyzioBaHue: MOJeMU-allTIMKau  « MOHOTHOPHIHOe —CKpeIl[UBaHue»,
«HemosiHoe  goMuHMpoOBaHUe», «JIurubpuzHOe CKpeljuBaHue», «IlepeKpéct
XPOMOCOM», MUKPOCKOIT U MUKpoTIiperiapart «/[po3odusia» (Hopma, MyTaliu hOpMbI
KPbLIbeB U OKPACKH Tefa), Tepbapuii «['opox moCceBHOI».



JIaGopaTopHbIe ¥ MPaKTHYeCKHe PadoThI:

JlabopaTtopHasi pabora Ne 5. «/3yueHWe pe3ynbTaTOB MOHOTUOPHAHOTO U
JUrUOpHHOTO CKpeIUBaHus y 1po30¢u/Ibl Ha TOTOBLIX MUKpOIIperiapaTax».

JlaboparopHast pabota Ne 6. «M3yueHre MOAU(PUKAI[MOHHON U3MEHUUBOCTH,
MOCTPOEeHMe BapHUALIMOHHOTO PSifia U BaDUALIMOHHOM KPUBOW».

JlabopaTtopHasi pabora Ne 7. «AHami3 MyTaluuid y Apo30¢HIbl Ha TOTOBBIX
MHKpOIIperiapaTax».

ITpakTnueckass pabora Ne 2. «CocTaBieHWe W aHA/M3 POZAOCIOBHBIX
yejioBeKa».

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

Ceslek1jsl KaK HayKa Y TpoLecC. 3apoK[eHue CeJIeKL[MA U [OMeCTHUKaLYs.
Yuenue H. U. BaBu/oBa 0 LieHTpaxX MPOUCXOXK/I€HUsI U MHOT000pa3usi Ky/IbTyPHBIX
pacTeHUi. LIeHTpbI MPOUCXOXKeHUS JOMAIIHUX >KUBOTHBIX. COPT, MOpPO/a, IITaMM.

CoBpeMeHHbIe MeTO/IbI CeNeKI[ii. MacCOBbI U UHAWUBUAYATbHBINA 0TOODHI B
CeNeKUMM pacTeHud W KMBOTHBIX. OLleHKa 3KcTepbepa. biM3KopoacTBeHHOe
cKpelljuBaHWe — WHOpuAMHr. Yuctas nuHus. CKpellMBaHHEe UWCTBHIX JIMHUH.
[etepo3uc, wiv rubpuaHas cuia. HeposcTBeHHOe CKpellvBaHWe — ayTOPHUAWHT.
OtpanénHas rubpuausanus u eé ycrexu. IcKycCTBeHHbIN MyTareHe3 U ToyyeHre
MOIUTIZIONIOB. [JOCTV)KeHUS CeIeKLIMU PaCTeHUM, >)KUBOTHBIX U MUKPOOPTraHW3MOB.

buoTrexHo/IOTUSA Kak OTpac/ib MPOM3BOACTBA. ['eHHass WMH)XeHepus. ITarbl
co3maHusi pekoMmOuHaHTHOM JIHK u TpaHcreHHbIX opraHu3moB. KieTouHas
vkeHepusi. KyetouHble Ky/bTypbl. MUKDOK/IOHa/IbHOE pa3MHOKEHHE paCTeHHUU.
KioHrMpoBaHWe BBICOKOMPOAYKTUBHBIX CEIbCKOXO3IUCTBEHHBIX OpPraHW3MOB.

OKojsioruueckie W 3TUUeckue  mpobnmembl. I'MO  —  reHeTHYeCKH
MOJU(PULIMPOBaHHbIE OPraHU3MBl.
emoHCTpaLuu:

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

Tabnuipl U cxembl: KapTta «LleHTpbl MPOMCXOXKIEHUSI U MHOTro00pa3us
KYJIbTYPHBIX pacTeHuil», «Ilopofbl AOMalIHKUX XXUBOTHBIX», «CopTa Ky/JIbTYPHBIX
pacteHuii», «OTaanéHHasi rudopuamn3aiusa», «Padorel akagemuka M. @. ViBaHOBa»,
«[Momummongusi», «OO0BEKTHI OUOTexHOMOTUM», «KileTouHble KyJabTypbl U
KJIOHUpOBaHUe», «KOHCTpyHpOBaHWe U [epeHOC FeHOB, XPOMOCOM».

O6opyoBaHMe: MYJISDKU TUI0/I0B U KOPHETIOA0B AUKUX (OPM U KYJIbTYPHBIX
COPTOB pacTeHul, repbapuii «Ce/lbCKOX03SIMICTBEHHbIE paCTEeHUSI».

JIabopaTopHbIe M MPpaKTHYeCKHe PadoThI:

OKCKypcrsi«OCHOBHbIE MeTOAbl Y [JOCTWKEHHs CeJIeKLJMM PpPacTeHUud U
JKUBOTHBIX (Ha CeJIeKLIMOHHYO CTaHLIUIO, IJIeMeHHYH0 bepmy,



COPTOHMCITBITaTeIbHBI ~ yUaCTOK, B  Te[IMUHOE XO35WCTBO, JlabopaTopuio
arpOyHUBEPCUTETA UM HAYUHOT'O LIEHTPA)».

11 K/TACC

Tema 1. DBo/TIOIMOHHAA 0MO/IOTHA.

[Ipeanochbl/IKM BO3HUKHOBEHHSI JBO/IOLMOHHONM TEeOpUM. OBOJIFOLIMOHHAS
Teopusi U eé MeCcTo B Ouosoruu. BiusiHue 3BO/IOIMOHHON TeOpUM Ha pa3BUTHe
Ouosioruu U APYTHX HayK.

CBuzeTenscTBa 3BOMOLUMU. [lajleoHTO/IOTHYECKHe: TI0C/Ie0BaTe/TbHOCTh
MOsIBJIEHUS BUOB B MaJI€OHTOJOTUUECKOM JIETOMMUCH, TMepexoAHble (OPMBI.
buoreorpadguyeckure: Cxo/ICTBO U pa3nuuuve (ayH U ¢h10p MaTePUKOB U OCTPOBOB.

OMOpHO/IOTHUYEeCKHe: CXO/CTBA U Ppa3/iduus SMOpPHOHOB pa3HbIX BU/IOB
M03BOHOUHbIX. (CpaBHUTENbHO-aHATOMUYECKHe: TOMOJIOTMYHbIe, aHa/JIOTMUHbIe,
py/IMMeHTapHble OpraHbl, aTaBU3Mbl. MoJIeKY/ISPHO-O0MOXUMUUECKHE: CXO/ICTBO
MeXaHW3MOB HaC/e/[CTBEHHOCTY W OCHOBHBIX MeTabO0/MuecKuX MyTed y Bcex
OpraHM3MOB.

OBomol[MoHHasg Teopus Y. [lapBuHa. IIpeAnocbulkKu BO3HUKHOBEHUS
JlapBuHK3Ma. [IBWKYIl[Me CWIbI 3BOMIOLMKA BHUZOB 10 [lapBuHY (M30BITOUHOE
pa3MHOXXeHHe TMPU OrPaHUUYEeHHOCTH PeCypCOB, Heompeje/iéHHas W3MEHUHBOCTb,
6opb0ba 3a cylijecTBOBaHHWe, eCTeCTBeHHbIH 0TOOP).

CuHTteTnueckas Teopus 3BoyoLur (CT3) 1 eé 0CHOBHBIE TIOJI0KEHUS.

MukposBosironus. [Tonynsaiys Kak eAMHULA BUA U SBOJIIOLUN.

HBrKymye cusbl (pakTopbl) 5BOMIOLMUA BUAOB B Npupoje. MyTallMOHHBIA
rpoijecC ¥ KOMOWHATHBHasi W3MEHUMBOCTh. [lOMy/SIMOHHBIE BOJIHBI U Apeiid
reHoB. V30/141us1 1 MUATpaLys.

EctecTBeHHBbIM 0TOOpD — HarpaB/siomuid  (akTop 3BoyOLMUA. PopMbI
ecTeCcTBeHHOTO oTbopa.

[Tprcrocob1eHHOCTh OpraHU3MOB KakK pe3y/bTaT 3BOMIOLMU. [IpuMepbl
riprcriocob6ieHnii y opraHu3MoB. ApoMopd03bl U HAWO0aJanTaLuu.

Bug wu  BugoobGpaszoBanue. Kpurtepuu Buza. OcHoOBHble  (OPMBI
BUJ000pa3oBaHus: reorpaduueckoe, 3K0I0ruueckoe.

MakposBositorusi.  Popmbl  3BOJIOLMU:  (UIeTHYeCKasi, [HBepreHTHas,
KOHBepreHTHasi, rapasuiesibHas. HeoOpaTUMOCTb 3BOJIIOLIUH.

[TponcxoxxaeHre OT HecCllellMaJvu3UpOBaHHbIX NpefkoB. [Iporpeccupyromas
crieManr3anys. AlanTUBHAsA paJyaLys.

JleMoHCTpanuu:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. dapsuHn, B. O. KoBanesckuu, K. M.
bap, 3. I'ekkesib, ®. Mrosiiep, A. H. CeBepLoB.



Tabuiel U cxembl: «Pa3BUTHe OpraHUUeCKOro MyUpa Ha 3emiie», «3apOoAbIIiu

MO3BOHOYHBIX  JKUBOTHBIX»,  «ApXeornrepukc», «®Popmbl  6oppOBI  3a
cyliecTBoBaHue», «EcTecTBeHHBIM 0TOOP», «MHOrooOpasue COPTOB pacTeHHM»,
«MHoroobpa3ue IIopoJ,  >KUBOTHBIX», «ITommynanum», «MyTaronHas

W3MEHUMBOCTb», «Apomopdo3bl», «MaunoamanTarumn», «OOIas gereHeparys»,
«[IBWDKyIIIMe CUMBbI 3BOJIOLMW», «KapTa-cxema Mapiipyta TmyTeiecTBusi Y.
MNapeuHa», «bopbba 3a cyiectBoBaHue», «IIpHcriocobeHHOCTh OpPraHKW3MOBY,
«['eorpacdrueckoe BU1000pa3oBaHe», «DKOJOTHUECKOe BUJ000pa30BaHe.

O6opyoBaHMe: KOJJIEKI[MsSI HACEKOMBIX C pa3/MYHBIMU TUTIAMU OKpacKH,
Habop TIJIOZIOB M ceMsiH, KosuleKiusi «IIpuMepbl 3all[UTHBIX TPUCTIOCOOIeHN Y
JKUBOTHBIX», MOZie/ib «OCHOBHbIe HarpaB/ieHUs 3BOIIOLUU», 00bEMHasi Mojeb
«CTpoeHHe TOJIOBHOTO MO3ra TT03BOHOYHbIX».

buoreorpajguueckass kKapra wmwupa, KoyieKuus «®PopMbl COXPaHHOCTH
WCKOTIaeMbIX JKUBOTHBIX W pacTeHUi», MoJenb amridkaius «[lepekpéct
XPOMOCOM», BlaXKHbIe Tipernaparthbl «Pa3BUTHe HACEKOMOT0», «Pa3BUTHe JIATYILKW»,
MUKporipernapar «/Ipo3oduna» (Hopma, MyTaliu (OpMbl KPbUIbEB Y OKPACKU TeJla).

JIaGopaTopHbIe M MpaKTHYeCKHe PadoThI:

JlaboparopHasi pabota Ne 1. «CpaBHeHHe BWJOB IO MOP(HOIOTUUECKOMY
KPpUTEpHUIO».

JlabopaTopHast pabota Ne 2. «OnmcaHue mprucriocob/1eHHOCTH OpraHri3Ma U eé
OTHOCUTEIbHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHUe U pa3sBUTHe )XM3HH Ha 3eMiie.

HoHayuHble TIpeJCTaBleHUsT O 3apOXKAEeHWU >XM3HW. HayuHble TUIOTE3BbI
BO3HMKHOBEHHSI JKA3HU Ha 3emsie: abuoreHe3 W TlaHCTIepMHUs. XUMUUeCKast
9BOJIIOLIMS. AOHOTeHHBIM CUHTEe3 OpraHWYyecKuX BeIeCTB M3 HeopraHuyecKuX.
OKCriepuMeHTaIbHOe TO/ATBep)KAeHe XUMUUYeCKoW 3Bo/oL[MK. HadaibHble 3Tarbl
6uonornueckoit sBomouud. ['unoresa PHK-mupa. ®opmupoBaHre MeMOpaHHbIX
CTPYKTYP M BO3HMKHOBEHHE IPOTOK/IETKU. [lepBble KIeTKM U KX SBOJIHOLUS.
dopMrpoBaHUe OCHOBHBIX I'PYIIIT JKUBbIX OPTaHU3MOB.

Pa3BuTHe xu3HU Ha 3emsie 10 3paM U mepuojaM. Karapxei. Apxeiickas U
npoTepo3oiickass 3pbl. [laneos3oiickass 3pa U e€ TepuoJbl: KeMOpUHCKUH,
Op/JOBUKCKUM, CUITYPUHUCKWH, IEBOHCKUM, KAMEHHOYTO/TbHbIN, TTIEPMCKUM.

Me3o030iicKasi 5pa U e€é nepuo/ibl: TPUACOBBIM, FOPCKUM, METOBOM.

KariHo30MCKasi 5pa MW €€ [epuofbl: MaJe0reHOBbId, HEeOreHOBbIU,
aHTPOMOTeHOBBIM.

XapakTepucTUKa KjiuMaTa M TeoiorMueckrux mporeccoB. OCHOBHbIE 3Tarlbl
5BOJIIOLIMM PAaCTUTEBHOTO U JKMBOTHOrO Mupa. Apomop¢o3bl y pacTeHUd U
JKUBOTHBIX. [TosiB/ieHre, pacliBeT U BbIMUPaHKe TPYII XKUBbIX OpPraHW3MOB.



CucremMa OpraHAuYeCKOro Mupa KakK OTpakeHWe 53Bo/OLuU. OCHOBHbIE
CcUCTeMaTU4eCKre rpynbl OPraHu3MoOB.

OBOMIOLMSA YyesioBeKa. AHTPOMOJIOrMs Kak HayKa. Pa3BuTue rpeicTaBieHU O
MPOUCXOXKJEHUU YesioBeKa. MeTogpl u3ydyeHUs aHTporioreHesa. CxopacTBa U
pa3/ivuus yejioBeKa M XKUBOTHbIX. CHCTeMaTHUeCcKoe MOJI0’KeHne YesioBeKa.

HBrKyiye cuibl (hakTopbl) aHTporioreHesa. HaciectBeHHast '3BMEHUMBOCTh
1 ecTecTBeHHbIN 0TOOp. OOljecTBeHHbI 00pa3 »KU3HU, W3rOTOBJIEHWE OpYAui
TPY/ia, MBIILJIEHHE, PEUb.

OCHOBHBIE CTaJiy U BETBU 3BOJIFOLIMM YeJIOBeKa: aBCTpPalonuTeky, YenoBek
yMesnbid, YesoBek mnpsMoxopsaudi, YesnoBek HeaHJepTanabCKuk, YenoBek
pa3yMHbIli. HaxoJKu HCKOTaeMbIXx OCTaTKOB, BpeMsi CYII[eCTBOBaHHUs, 00/acTb
pacrnpocTpaHeHusi, 00BEM TOJIOBHOTO MO3ra, 006pa3 »KH3HH, OPY/IUsl.

YenoBeueckrie  pacbl. OcHoBHble  Oosiblliie  pachl:  eBpPOMeOUIHAst
(eBpa3suiickasi),  Herpo-aBCTpajouHas  (3KBaTopua/ibHasi), = MOHIOJIOUHAs
(a3smatcko-amepukaHckasi).  UepTel  TpUCTIOCOOAEHHOCTH  TpeAcTaBUTesei
yesi0BeYeCKUX pac K YC/I0BHUSM CylleCTBOBaHWs. ENWHCTBO uesioBeueCcKux pac.
Kputuka pacusma.

JeMoHCcTpanuu:

[Toprpetsl: ®. Penu, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, 4.
HapBuH.

Tabnuiel 1 cxeMbl: «Bo3HuKHOBeHHe COJTHEUHOH CHCTeMbl», «Pa3ButHe
OpraHvyeckoro mwupa», «PactuTenbHasgs KieTka», «KvBOTHas  KileTKa»,
«[IpokapuoTnueckasi kKjieTtka», «CoBpeMeHHas CHCTeMa OPraHMYecKoro MUpa»,
«CpaBHeHHEe aHAaTOMUUYECKHWX UYepT CTPOeHHUs uejioBeKa M Ue0BeKOOOpa3HbIX
06e3bsiH», «OCHOBHble MeCTa TIaJleOHTOJOTMYEeCKMX  HAaXOJOK  TpeJKOB
COBPEMEHHOI'0 uesioBeKa», «/lpeBHerime moan», «peBHue mogm», «[lepBble
COBpeMeHHbIe Iou», «HemoBeueckre pachl».

Ob6opyznoBanue:  Mynsoku  «[IporcxoxkaeHre — desoBeka»  (OFOCTBI
aBCTPAJIONUTEKa, MUTEKAHTPOIla, HeaHJepTasblia, KPOMaHbOHLIA), CJIENKU WU
n300pakeHUs] KaMeHHbIX ODYAUM IepBOOLITHOrO YesioBeKa (KaMHHU-UOMIIephl,
pyOuna, ckpebsa), TreoxpoHoiorHYeckass Tabsuija, Ko/uteKuus «®DopMbl
COXPaHHOCTU MCKOMaeMbIX )KUBOTHBIX U PACTEHUI.

JIaGopaTopHbIe U MPAaKTHYEeCKHEe PadOThI:

[TpakTrueckass pabota Ne 1. «/M3yueHHe HMCKOITaeMbIX OCTaTKOB PAaCTeHHM U
JKMBOTHBIX B KOJIJIEKLIASIX».

OKCKypchst «DBOJIIOLUSI OPraHAYecKoro mupa Ha 3emsie» (B eCTeCTBEHHO-
HayYHbIM WU KpaeBeueCKui My3en).

Tema 3. OpraHusmsl M OKpy)Kawuias cpeja.



OKOJI0TMs KaK HayKa. 3aiauu U paszesibl 3KOJI0TUU. MeTobl 3KOJI0TUYeCKUX
HCCeJ0BAaHUM. DKOIOrMYecKoe MUPOBO33peHUEe COBPEMEHHOI'0 YesloBeKa.

Cpenbl 00WTaHUSI OPraHU3MOB: BOJIHas, Ha3eMHO-BO3/yllIHas, TTOUBEeHHas,
BHYTPHUOPraHU3MeHHasl.

OKonoruyeckde ¢akrtopbl. Knaccudukaiusi 3KoJ0rHYecKUX (PaKTOPOB:
abuotuueckre, OMOTHYECKHWe U AaHTPOIIOTeHHble. [lefiCTBUe 3KOJOTrHYeCcKuX
(haKTOpOB Ha OpraHM3MBI.

Abuorrueckre GhaKTOphI: CBET, TeMITepaTypa, BIaKHOCTb. POTONeprHoAn3M.
[TpucriocobneHust  OpraHU3MOB K  JIeliCTBHUIO  abWoTHUeckKuX  (DaKTOpOB.
buonornueckue puTMmsl.

buoTtuueckue dakTopbl. Buibl 6M0THYECKHX B3aUMO/eMCTBUM: KOHKYPEHLIUs,
XUIITHUUECTBO, cuMOM03 U ero (opmel. [Tapa3utu3m, Kooriepaiysi, MyTyaau3M,
KOMMeHcamm3M (KBapTHUPAaHCTBO, HaxX/IeOHWMUECTBO). AMeHCaIu3M, HeWTpaH3M.
3HaueHWe OHWOTMUECKUX B3aUMOZEMCTBUM [/s1 CYI[eCTBOBAaHWS OPTraHMW3MOB B
TIPUPO/IHBIX COOOIIIeCTBAX.

OKOJIOTUYeCKHe XapaKTepUCTUKU nonyaauud. (OCHOBHBIE —TIOKas3aresiv
MOMYJIAILUU: YUC/IEHHOCTb, IIJIOTHOCTb, POXJaeMOCTb, CMEpPTHOCTb, TIIPUPOCT,
Murpanus. [IlvHaMyKa 4MC/IeHHOCTH TIOMYJISILIUY U e€ peryJIsiLiusl.

JleMoHCTpanuu:

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

Tabnuipl U cxembl: KapTa «[Ipupozanbie 30HbI 3emsn», «Cpesbl 06UTaHUS
opraHu3mMoB», «®doronepuoausm», «llonmynsiuu», «3aKOHOMEPHOCTH pOCTa
YMC/IeHHOCTH TIONyJ/IsILUU UHPY30pUU-TY(Pesibkn», «ITulieBble Lienm».

JIaGopaTopHbIe U MPaKTHYECKHEe PadoThI:

JlabopaTopHast pabota Ne 3. «Mopdonornueckrie 0coOOeHHOCTH pacTeHUH U3
pa3HbIX MeCT 0OUTaHUs».

JlabopatopHasi paborta Ne 4. «BusiHMe cBeTa Ha POCT U Pa3BUTHE UePEHKOB
KoJieyca».

ITpakTrueckast pabota Ne 2. «ITogCUéT TIJIOTHOCTH TIOMYJISL[ANA pa3HbIX BUOB
pacTeHU».

Tema 4. Coo0111ecTBa M 3K0/I0rHYecKHe CHCTEMBI.

Coo011jecTBo opraHu3MoB — OuorieHo3. CTpPyKTyphl OuolieHO3a: BHOBas,
MPOCTPaHCTBeHHasi, Tpoduueckass (mwuileBasi). Bugbl-gomMuHanTel. CBsi3u B
OuorieHo3se.

OKonoruueckre cucteMbl (3KocucTembl). [loHsitThe 006 3KocucTeMe W
buoreoiieHo3e. DyHKIIMOHA/IbHbIE KOMITOHEHTbI 3KOCUCTEMbI: TIPOJAYLIEHTHI,
KOHCYMEHTBI, peAyLieHTbl. KpyroBopoT BeljeCcTB U MOTOK SHEePruyd B 3KOCUCTEMe.
Tpoduueckue (nuileBbie) ypOBHU 3KOocHCTeMbl. [IuiiieBbie 1jenu U ceTh. OCHOBHbIE
roKasaresiM 3KOCUCTeMbI: OuoMacca, TPOAYKIMS. IKOJIOrMuecKue MHpaMU/bL:



MIPOAYKIMM, YUCAeHHOCTH, Omomacchl. CBOWCTBA 3KOCHCTEM: YCTOWUYMBOCTb,
camoperyJisitys, pa3BuTtue. CyKiecCHsl.

[TpuposHbIe 5KOCUCTEMBI. DKOCHUCTEMbI 03€p U peK. DKOCHCTeMa XBOWHOTO
WU LIMPOKOIMCTBEHHOT O Jieca.

AHTpOTIOTeHHbIEe ~ 3KOCHUCTEMBI.  ATPO3KOCHUCTEMBI.  ¥YPDOOIKOCUCTEMBI.
Burosiornueckoe v X03siICTBEHHOE 3HaUeHHe arpo3KOCUCTeM U YPOOIKOCUCTEM.

buopasHoobOpa3uve Kak (akTop ycToMuMBOCTA 3KocucTteM. CoxpaHeHHe
610/I0rMUecKoro pazHooOpasus Ha 3emiie.

Yuennie B. U. BepHagckoro o 6uocdepe. I'paHuIlbl, cOCTaB M CTPYKTypa
buocdepsl. JKuBoe BerjecTBO U ero ¢yHkuH. OcobeHHOCTH OHoOchepnl Kak
r7i06a7bHOM  9KOCHCTeMbl. [[MHaMuUyeckoe paBHOBecMe W oOpaTHasi CBs3b B
6uocdepe.

KpyroBopoThI BelecTB U OHOreoOXUMHUeCKHe IUKIIbI 3/IeMeHTOB (yT/iepoa,
a3oTa). 30Ha/IbHOCTEL 6rocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Orocdepe 3emu. AHTpPOIIOTeHHbIe W3MeHeHus1 B 6rocdepe.
['mobasbHbIe 9KOIOTUYeCKHe TIPOO/IeMBl.

Cocy1iiecTBOBaHHe MPUPO/ILI U uesioBeuecTBa. CoxpaHeHue 6ropa3Hoobpasus
KaK OCHOBa ycrouuuBocTH Ouocdeprl. OcHOBa palMOHATBHOTO YIIPABJ/IEHUS
TIPUPO/IHBIMHM peCcypcamMH U WX HCI0J/Ib30BaHue. JJoCTiKeHUs OGUOMOTUK U 0XpaHa
TIPUPOJBI.

JleMoHCcTpanum:

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

Tabsuiel U cxembl: «IIuieBbie 1iern», «bUOIEHO3: COCTaB U CTPYKTypa»,
«[IpupogHeie coobOmiecTBa», «llemu mUTaHUA», «IDKOJIOTHUYECKas MHpPaMU/a»,
«buocdepa 1 uenoBek», «IKOCUCTEMA IMPOKOJUCTBEHHOTO Jleca», « IKOCHUCTeMa
XBOMHOro Jjeca», «buoneHo3s Bogoéma», «ArpoueHo3», «I[IpumepHbie
aHTPOTIOTeHHbIe BO3/IeHCTBUS Ha MPUPOAY», « BakHeHIITHe NCTOUHUKH 3arpsi3HeHHs
BO3/lyXa U TPYHTOBBIX BOZ», «IlouBa — BaKHeMIIlasi COCTaBJisAOIas 6uochepbi»,
«®akTopel  Aerpajanud  mouB»,  «[lapHUKOBBIA  3ddekT»,  «DaKTOp-I
Pa/IMOAKTUBHOIO 3arpsisHeHus1 Ouocdepbl», «OOImass CcTpykTypa Ouochepbl»,
«PacmipocTpaHeHue >KU3HM B Ouocdepe», «O30HOBBIM 3KpaH OHOCGhEpLI»,
«KpyroBopor yriiepoza B 6uochepe», «KpyroBopoT a3oTa B IIPUPOJIE».

OOGopyzoBaHue: Mojielb-alIMKalUsa « TUIMUHbIe OHOLIeHO3bl», repOapuii
«PacTtuTesibHbIe c00011IeCTBa», KO/IIEKIUU «brol1ieHo3», «BpeauTen BaKHENILINX
Ce/IbCKOXO03SIMCTBEHHBIX KYbTYP», repbapuu U KOJIIEKIUA PaCTeHUM U JKUBOTHBIX,
TIpUHa/yIeKalye K pa3HbIM 9KOJI0rMYecKrUM TpymraM oJHoro Buza, KpacHast KHUra
Poccuiickoii @epiepariuy, HW300pa)keHUs] OXpaHsSEeMbIX BUJOB pacTeHUM U
JKUBOTHBIX.



IINTAHAPYEMBIE PE3YJIBTATBI OCBOEHUA I[IPOI'PAMMEI 11O
b1oJJiIormn HA  BA3OBOM  YPOBHE CPEAHEI'O  OBILHEI'O
OBPA30OBAHUA

Corsacio ®I'OC COO, ycraHaBIMBaiOTCI TpeOOBaHUS K pe3yibTaTam
OCBOeHUsI OOydYaroII[UMHCS TporpaMM  cpefgHero  obimiero  obpa3oBaHMS:
JTMYHOCTHBIM, MeTarpe;IMeTHBIM U TIPe/IMETHBIM.

JINMHHOCTHBIE PE3YJ/IbTATDI

B cTpyKType J/IMUHOCTHBIX pe3y/JbTaTOB OCBOeHUs mpeaMera «buonorus»
BbIZIeJieHbl C/IeAyIOlrie COCTABJISIOIIMe: 0CO3HaHHe 00YJarIMMKUCs POCCUMCKOM
rPaXK/IaHCKOW UIEHTUYHOCTU — TOTOBHOCTM K CaMOpPa3BUTHIO, CAMOCTOSITE/IbHOCTU
¥ caMoOollpefieJieHWI0, Hajauude MOTHBAI[Md K  o0OydeHHI0O  OWOIOTHH,
1[e/leHaripaB/ieHHOe pa3BUTHe BHYTPeHHUX YyOeXJeHWd /JMYHOCTM Ha OCHOBe
K/TIOUEeBBIX I1[eHHOCTeH W WMCTOPUUECKUX TPaAWLMA pa3BUTHSA OMOJOTHUYeCcKOro
3HaHUs, TOTOBHOCTh U CMOCOOHOCTH OOyYaroIMXCcsi PYKOBO/CTBOBATLCS B CBOeM
JleITeJIbHOCTU  1IeHHOCTHO-CMBICJIOBBIMU ~ YCTAaHOBKaMU, TIPUCYIIIUMH CHCTEMe
Ouosiornueckoro oOpa3oBaHUs, HaaMuue SKOJOTMUeCKOro IPaBOCO3HaHUS,
CrIoCcOOHOCTH CTaBUTh 1[€J U CTPOUTD JKU3HEHHbBIEe TI/IaHBbI.

JINuHOCTHBIE pe3y/bTaTbl OCBOEHUS mpeaMmeTa «buonorus» AOCTUTarOTCAd B
eVMHCTBe y4yeOHOM U BOCMMUTATeNbHOW [eATeTbHOCTU B COOTBETCTBUM C
TPaJULAOHHBIMHA POCCUMCKUMU COLIMOKYJIbTYPHBIMHU, UCTOPUUECKUMU U [yXOBHO-
HPABCTBEHHBIMU 1[€HHOCTSIMU, TIPUHATHIMU B 00Il[eCTBe TIPaBWIaMHA W HOpPMaMu
TIOBe/IeHHWsT U CIIOCOOCTBYIOT TIpOIjeccaM CaMOTIO3HAHMS, CaMOBOCTIMTAHUSA U
CaMOpa3BUTHS, Ppa3BUTHSI BHYTPEHHEM TMO3ULUM JIMYHOCTHU, TaTPUOTU3MA,
YBa)KeHUsI K 3aKOHY U TPaBOIOPS/IKY, Ue/JiOBeKYy TPy/la U CTapilemMy IOKOJeHHIO,
B3aMIMHOTO YBa)Ke€HHS, Oepe)KHOr0 OTHOIIEeHUs K KYJIbTYPHOMY Hac/le[uio U
TpaAuLMsIM MHOTOHallMOHAJbHOrO Hapozaa Poccuiickor dPepepanyv, nNpupoje U
OKpY>Karoleu cpefe.

JINuHOCTHBIE pe3y/nbTaTbl OCBOeHUsi yueOHoro ripeaMera «buosorus»
JTIOJDKHBI OTpakaTh TOTOBHOCTh Y CITIOCOOHOCTH 00yUaroIuXxcsi PYKOBO/[CTBOBAThCSI
c(hOpMUPDOBaHHOM BHYTPEHHEM TMO3WLIMeN JIMUHOCTH, CUCTEMOW LIeHHOCTHBIX
OpWeHTallui, TIO3UTHUBHBIX BHYTPEHHUX  yOeX/AeHH!, COOTBETCTBYIOIIUX
TPAIUL[MOHHBIM 1[€HHOCTSIM POCCHMCKOTO O0OII[ecTBa, paciivpeHre >XU3HEHHOTO
OMbITa U OMbITa JeSITe/JIbHOCTU B TMPOLIeCCe peanu3alidd OCHOBHBIX HaripaBjeHUMN
BOCIUTATEILHOU esITe/TbHOCTH, B TOM UMC/Ie B YaCTH:

1)rpak/JaHCKOro BOCIMTAHUA:

c(hOopMHUPOBAHHOCTH TPAYKJAHCKOM MO3ULIMK 00yUaroIerocst Kak akTUBHOTO U

OTBETCTBEHHOTO UjleHa POCCUHCKOTO 00I1leCcTBa;



0CO3HaHHe CBOMX KOHCTUTYIIMOHHBIX MpaB U 00513aHHOCTe!, yBayKeHHe 3aKOHa
Y TIPaBOMOPSIJKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOM /leATeTbHOCTH TTPY CO3JaHUN YUeOHbIX
MIPOEKTOB, peIlleHnd Yy4eOHbIX U TI03HaBATeNbHBIX 3a/lay, BBLIMOTHEHUN
broorMueCcKux 3KCIIeprMeHTOB;

CriocoOHOCTh ~ OTpejieIiTh COOCTBEHHYIO TIO3WI[MI0 TI0 OTHOIIEHWIO K
SIBJIEHUSIM COBPEMEHHOM XKU3HU U 00BSCHSTH e€;

yMeHHe YUWTLIBaTh B CBOMX JEHCTBUSAX HEOOXOAWMOCTh KOHCTPYKTHBHOI'O
B3aMIMOJIENCTBUS JIIO/Iel C pa3HbIMU yOeXAeHUssMU, Ky/IbTYPHBIMH 1IEHHOCTSIMHA U
COLIMAJIbHBIM TI0J/I0KEHUEM;

FOTOBHOCTb K COTPYJHHAYECTBY B TIPOLIeCCEé COBMECTHOIO BBINIOJTHEHUS
yueOHBbIX, TIO03HaBaTeIbHLIX M HCCAe0BATe/NbCKUX 3aJjay, YBa)XKUTEJIbHOTO
OTHOIIIEHUSI K MHEHUIO OINIOHEHTOB TP OOCY)XAEeHHWH CIIOPHBIX BOIIPOCOB
OUMOIOTMUeCKOTO CO/IeP>KaHuS;

TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOU [leTe/IbHOCTH;

2) IaTPUOTHUYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAaHHOCTb POCCUHCKOU FPaXkAaHCKOW U @€HTUUHOCTH, TaTPUOTU3Ma,
YBa)KeHUsI K CBOEMY Hapo/ly, YyBCTBa OTBETCTBEHHOCTH mepes, PoauHOM, ropAoCTU
3a CBOM KpaM, CBOK PojvHy, CBOM $I3bIK W KYJIbTYPY, IPOIJIOE U HACTOsIIee
MHOTOHalMOHaIbHOT0 HapoAa Poccuu;

1IeHHOCTHO€e OTHOIIIeHWe K MPUPOAHOMY Hac/e[ui0 U MaMATHUKaM TIPUPO/ibl,
JIocTwkeHussM Poccrr B HayKe, UCKYCCTBe, CIIOPTe, TEXHOJIOTUSIX, TPY/E;

CIoCOOHOCTh OIleHWBAaTh BK/a[, POCCHUMCKUX YYEHBIX B CTAHOBJEHWE U
pa3BuTHe OWOMOTMM, TIOHUMaHUs 3HaueHHsT OWOJOTMM B TIO3HAHWM 3aKOHOB
TIPUPO/IbI, B )KU3HU Ue/IOBeKa U COBpeMEeHHOI0 0011[eCTBa;

vjeliHasi yOeXXIEHHOCTb, TOTOBHOCTh K C/Iy)KeHHI0 M 3aifuTe OTeuecTBa,
OTBETCTBEHHOCTbH 3a ero Cyab0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHMe JyXOBHBIX 1IeHHOCTeH POCCUMCKOTO HApO/a;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSI, STUYECKOT0 MOBE/IeHMUS;

CrI0COOHOCTh OlIeHHMBaTh CUTYAIMI0 W TIPUHMMATb OCO3HAHHBIE peIIeHus,
OPHUEHTUPYSICh Ha MOPa/IbHO-HPAaBCTBEHHbIE HOPMbI U [IEHHOCTH;

0CO3HaHUe JIMYHOTO BKJ/IaJja B TIOCTPOEHHe YCTOMUHBOTO OyayIiero;

OTBETCTBEHHOE OTHOIIIEHWE K CBOMM POJIUTEJISIM, CO3/JaHHI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O TIPUHATUS 1IEHHOCTeM CeMeWHOM JKU3HA B COOTBETCTBUU C
TpaAuLMsIMU HaposioB Poccuy;

4) 3CcTeTU4YeCKOro BOCIIUTAHUSA:

3CTeTUYECKOe OTHOIIIeHWe K MUPY, BK/IOUas 3CTeTUKY ObITa, HAyuHOTO U
TeXHUUYECKOTO TBOPUECTBa, CIIOPTa, TPYZa, 001[eCTBEHHBIX OTHOILLIEHH;



MOHUMAaHWe SMOLIMOHATILHOTO BO3ZeMCTBUS KUBOM MPUPO/BI U €€ 1IeHHOCTH;

TOTOBHOCTb K CaMOBBIpaXXEHUIO B pa3HbIX BUJlaX MCKYCCTBa, CTpeM/eHUe
TIPOSIBJISITH KaUeCTBa TBOPUECKOM JIMUHOCTH;

5) ¢usnueckoro BocmUTaHUA, GOpMHPOBaHMA KY/JIbTYPhl 3A0POBbS U
IMOIMOHA/ILHOTO 0/1aromo/Tyuns:

TTOHVMaHWe U peain3aliysi 3[0pOBoro u 6e3ormacHoro obpasa Ku3Hu (3[0pOBOe
MUTaHWe, COOMI0/IeHre TUTHeHNUeCKUX MPaBU/I 1 HOpM, cOarlaHCUPOBAHHBIN PEXKUM
3aHATANW W OT[bIXa, peryaspHas (u3nudeckas aKTHBHOCTb), OepeXXHOrO,
OTBETCTBEHHOTO ¥ KOMIIETEHTHOTO OTHOIIIeHUsI K COOCTBeHHOMY (pU3HMUeCcKoMy U
TICUXUUECKOMY 3/I0POBBIO;

MOHUMaHWe 1[eHHOCTH TIpaBWI WHAWBUYaJIbHOTO U  KOJIIEKTUBHOTO
0e3011acHOr0 MOBeIEHHS B CUTYAIUsX, YTPOXKAIOIINX 3/J0POBBIO U >KU3HHM JIIO/IEH;

0CO3HaHHWe TIOC/e/ICTBUM W HENpUSATHS BPeAHBbIX TPUBBIUEK (YIIOTpeOsieHus
aJIKOroJist, HAPKOTUKOB, KYPEHUS);

6) TPYyA0BOr0 BOCIUTAHUSA:

TOTOBHOCTB K TPY/Y, OCO3HaHHe 1[[eHHOCTH MacTepCTBa, TPy 10/to0ue;

TOTOBHOCTb K AKTUBHOU [IeATe/TbHOCTH TEeXHOJIOTUUECKOW M COIMA/IbHOM
HaIpaB/IeHHOCTH, CTIOCOOHOCTh MHUIIMHMPOBATh, TUIAHUPOBATh U CAMOCTOSITE/THHO
BBITIOJTHATE TaKyIO [IesiTeIbHOCTB;

VMHTepeC K pa3inuyHbiM cdepaM TpodeccroHa/NbHOM [1esTeIbHOCTH, YMeHUe
coBepIllaTb OCO3HaHHBIM BbIOOpP OyAyleit Tmipodeccud U peasv30BbIBATh
CcoOCTBeHHBIE )KM3HEHHbIE TI/TaHbI;

TOTOBHOCTb U CIIOCOOHOCTHP K 00pa30oBaHHI0O M CaMOOOpa30BaHHWIO Ha
MPOTSDKEHUH BCeU »KU3HU;

7) 3K0/IOTHYeCKOr0 BOCITUTAHUS:

9KO0JIOTUYECKU 11e/1ec000pa3Hoe OTHOIIIEHHE K MPUPO/ie KaK NCTOUHUKY JKHU3HU
Ha 3emJie, OCHOBe eé Cyll|eCTBOBaHUS;

TIOBBIIIIEHWEe YPOBHSI 9KOJIOTUUECKOW Ky/NbTypbl: TMpHOOpeTeHUe OIlbITa
TJITAHUPOBAHUST TIOCTYNIKOB M OL[EHKA WX BO3MOXKHBIX TIOC/eCTBUM IS
OKpY>Katolliel cpeibl;

0CO3HaHHe T00a/bHOTO XapaKTepa 3KOJIOTUYECKUX IpoOieM W MyTed X
pelleHus;

CII0OCOOHOCTH MCII0/Ib30BaTh ITPHOOpeTaeMble ITPU U3YUeHUH OHOJ/IOTMH 3HAHUSI
M yMeHUs TIpU pelleHUH TpoOsieM, CBsS3aHHBIX C  paljMOHAIbHBIM
MIPUPO/IOTIO/Ib30BaHeM  (COO/IOleHe  TIpaBW/I  TIOBEeJIEHHsST B TIPUPO/IE,
HallpaB/IEHHBIX Ha COXpaHEHWe paBHOBECHS B 3KOCHCTeMaX, OXPaHy BHJIOB,
9KOCHCTeM, brocdeprr);



aKTHMBHOE HeTIpUsTHE eMCTBUM, TPUHOCAIIMX Bpe OKPY Karolller MPUPOTHOU
cpefie, yMeHUe TIPOrHO3UPOBaTh HeOJarornpusiTHbie 3KOJ0THYecKue TMoc/iefCTBUs
rpeArpuHUMaeMbIX JeCTBUH U TIpeJ0TBPAIliaTh UX;

Ha/IMuve Pa3BUTOr0 3KOJIOTUYECKOTO MBILLIEHHUS, IKOJOTUUEeCKON KYIbTYPHI,
OTbITa JlesiTeTbHOCTU 9K0JIOTMYeCKOu HarpaB/eHHOCTH, yMeHust
PYKOBO/ICTBOBAaTbCSI UMU B TI03HABaTe/JbHOM, KOMMYHUKAaTUBHOM U COLIMATIbHOU
MpaKkTUKe, TOTOBHOCTU K y4YaCTHIO B TIPaKTUYECKOU /IesiTeTbHOCTH SKOJI0THUYeCKOU
HarpaBJ/IeHHOCTY;

8) HeHHOCTH HAYYHOr0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33pPEHHs], COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsSI HayKd M 00I11]eCTBEHHOW TPAKTUKH, OCHOBAHHOTO Ha Juajiore
KyJIbTYp, CIIOCOOCTBYIOLL[€T0 OCO3HAHHIO CBOETO MeCTa B MOJIMKY/IbTYPHOM MUDE;

COBEPIIIEHCTBOBAHUE SI3bIKOBOM W UMUTaTeTbCKOW KYJbTYPbl Kak CpeJCTBa
B3aMMO/IeHCTBUSI MEX/Y JIFOJbMU U MTO3HAHUSI MUDa;

MOHUMaHue creluky OWONMOTMM KaK HayKW, OCO3HaHUSI e& poJid B
(opMHpOBaHMK PALIMOHATBHOTO HAYYHOTO MBIILIEHHS], CO3/JaHUU L|eJI0CTHOTO
ripe/icTaB/ieHUsT 00 OKpY’Karoll[eM MHpe KakK O eJUHCTBEe TPHUPO/bI, Ue/loBeKa U
o0ImecTBa, B TI03HAHWM TIPUPOJHBIX 3aKOHOMEPHOCTeH U pellieHnud mpobsiem
COXpaHeHUsi IPUPOJAHOI0 paBHOBECHSI;

yOe)XIEHHOCTh B 3HAUMMOCTH OHOJIOTUM [JIi COBPeMeHHOM LMBWIM3ALUU:
obecrieueHHs] HOBOT'O YPOBHSI Pa3BUTHS MeAMIMHBI, CO3[aHHe TIePCTeKTUBHBIX
OMOTEXHO/IOTUM,  CITOCOOHBIX  peliaTb pecypCHble  TIpo0J/ieMbl  Pa3BUTHS
ye/IoBeYeCTBa, TIOWCKA IMyTel BbIXOZla U3 II00a/bHBIX KOJIOTUUECKUX MPobeM U
obecrieueHrsi  Tepexoia K  YCTOMUMBOMY  pa3BUTUIO,  pal[MOHATHLHOMY
WCIO/Ib30BaHUI0 TPUPOJHBIX pPecypcoB M (OPMUPOBAaHUIO HOBBIX CTaHJApTOB
JKU3HUY;

3aMHTEPEeCOBAHHOCTb B TIOyUeHWH OWONOTMUECKUX 3HAaHUW B  LeIsaX
TIOBBIIIIEHUsT  OOIe  Ky/JAbTYphbl, €CTeCTBeHHO-HayyHOW TPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIJMOHA/ILHON TPaMOTHOCTH OOydJarommxcs, hopMupyeMoit
MIpU U3y4yeHUH OM0JIOTHY;

MOHMMaHUe CYIHOCTA MEeTOZOB IMO3HaHHs, UCIO/b3yeMbIX B €CTEeCTBEHHbBIX
HayKaX, CIIOCOOHOCTM WCII0/Ib30BaTh TIO/y4yaeMble 3HaHUs [jI aHaau3a W
00BSICHEHUSI SIBJIEHWM OKDPY)KaloIllero MUpa W TPOMCXOASIINX B HEM H3MeHeHHH,
yMeHUe [fesiaTh 0OOCHOBaHHbIE 3aK/IIOUeHHsI Ha OCHOBe Hay4dHbIX (aKTOB U
HMMEIOIMXCS JAHHBIX C 11e/1bI0 MOTyUYeHUs J0CTOBEPHBIX BbIBO/IOB;

CIMIOCOOHOCTh CAMOCTOSITE/ILHO MCII0/Ib30BaTh OWOIOTHYEeCKWe 3HAHUS [IIs
peliieHus Ipo06/ieM B peaTbHBIX KU3HEHHBIX CUTYaLUSX;

OCO3HaHUWe LIEHHOCTHM HAy4YyHOW [esiTeTbHOCTU, TOTOBHOCTh OCYIIECTB/STh
MPOEKTHYI0 U UCCJIe[I0BaTeNbCKYIO JesiTeTbHOCTh UHIUBUAYaIbHO U B TPYIIIIE;



TOTOBHOCTb M CIIOCOOHOCTH K  HENpPepbIBHOMY  00pa3oBaHHI0 U
camM000pa30BaHUI0, K aKTHBHOMY IIOJyUeHMIO HOBBIX 3HAHWN 1O OWO/IOTHH B
COOTBETCTBHH C JKU3HEHHBIMU TTOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MertanpeameTHbie pe3y/bTaThl OCBOeHUs yueOHoro mpeamera «buomorusi»
BK/IIOUAIOT: 3HauMMble [Jid (OPMHUPOBAaHUSI MHPOBO33DeHHs 00yuarouxcs
MEX/IMCLUTIIMHApHbIe (MeXXIIpeJMeTHbIe) oOllleHayuyHble TIOHATHS, OTpakarollyie
1[eJIOCTHOCTh HAyuHOW KapTUHbI MUpa M CrHeliubUKy MeTO/I0B ITI03HAHUS,
WCIIO/Ib3yeMbIX B €CTeCTBEHHbIX HayKax (Bell[eCTBO, SHeprus, siBjieHue, Tpoliecc,
cUCTeMa, HayuHbIM (hakKT, MPUHLUI, TUMOTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
vcciejoBaHue, HabroZieHe, U3MepeHre, SKCIIePUMEHT U IPYTHX ), YHUBePCa/bHbIe
yueOHbIe JieiicTBUsA  (TTO3HaBaTe/lbHble, KOMMYHUKATHUBHbIE, DETry/SITUBHBIE),
obecnieurBaroiye hopMrpoBaHue GYHKI[MOHATLHOW IPAMOTHOCTH W COI[HATbHOMN
KOMIIETEHIIMM  O0yuaroluxcs, CIIOCOOHOCTb OOyYaromuxcs WCI0/Ib30BaTh
OCBOEHHbIe MeXJUCLUII/IMHAPHbIEe, MUPOBO33peHUYEeCKHe 3HaHUSI U YHUBEpCA/IbHbIE
yueOHbIe IeMCTBUS B TI03HABATE/ILHOM M COLIMAILHOM MPaKTHKE.

MertanpeaMeTHble pe3ylbTaThl OCBOEHHS IPOTrPAaMMBI CPeJHEro OOIIero
o0Opa30BaHus JO/DKHBI OTPaXKaTh:

OsnajeHue YHHMBepCa/IbHbBIMH y4eOHBIMH Mo3HaBaTe/IbHbIMH
NeMCTBUSIMHU:

1)0a3oBbIe TorHUecKHe AeiiCTBUA:

camMoCToSITe/IbHO  (OpPMy/IMpOBaTb W aKTyaJM3UpoOBaTh  Ipobiemy,
paccMaTpyBaTh €€ BCECTOPOHHE;

WCIO/b30BaTh MNPU OCBOEHUM 3HAHWM TPUEMBI JIOTUUECKOTO MBIILIeHUS
(aHanu3a, CUHTe3a, CpaBHeHUs, KiaccuduKalu, 0600111eHNsT), paCKpbIBaTh CMBIC/T
O6roMoruuecKUx MOHATUN (BBIAEISATh UX XapaKTepHble MpU3HaKW, YCTaHaB/IUBATh
CBSI3U C JIPYTUMU TIOHSITUSIMUA);

orpefieNiITh e/l [JesATeTlbHOCTYU, 3ajilaBasi TlapamMeTpbl U KPUTEPUM UX
JIOCTVDKEeHUSsI, COOTHOCUTD pe3y/ibTaThl [esiTe/lbHOCTU C TTIOCTaB/IeHHBIMU LIeJISIMU;

WCII0/Ib30BaTh OUOIOrMUecKe TIOHATUS /151 00bsiCHeHUsl (DAaKTOB U SIBJIEHUM
JKUBOU TIPUPO/IbI;

CTPOUThL JIOTUUECKWe PpacCyKieHusi (UHJyKTHBHbIe, [lelYKTUBHbIE, TIO
aHajIoruu), BbISB/ISTH 3aKOHOMEPHOCTU W TIPOTUBOpEUYMsi B pacCMaTPUBAeMbIX
sIBJIeHUsIX, (DOPMY/TMPOBATh BBIBO/IbI U 3aK/TFOUEHHSI;

MPUMEHSITh CXeMHO-MO/Ie/IbHbIE CPeZICTBA /1S TPeCTaBIeHUs] CYIeCTBEHHBIX
CBSi3e W OTHOIIIEHWH B W3y4YaeMbIX OHOJIOTUUECKHMX OO0BEKTaX, a TaKxkKe
MPOTUBOPEUMI Pa3HOro PO/Jia, BbISBIEHHbIX B Pa3lMUHbIX WH(POPMALIMOHHBIX
HMCTOYHUKAX;



pa3pabaThiBaTh TIaH pellleHds MpobsemMbl C YUETOM aHaaM3a HMMEIOL[UXCS
MaTepHabHbIX U HeMaTepraibHbIX PeCypCOB;

BHOCHTb KOPPEKTHUBHI B IesITe/IbHOCTb, OI]eHUBaTh COOTBETCTBHE Pe3y/IbTaTOB
1]e/15IM, OlleHUBaTh PUCKU TIOC/Ie[ICTBUM JiesiTeTbHOCTH;

KOODJWHUPOBATh U BLITIOJHATE pab0OTy B YC/IOBUSIX PeaibHOTO, BUPTYaIbHOTO
Y KOMOMHMPOBAHHOTO B3aUMO/IeCTBUS;

pa3BUBaTh KpeaTUBHOE MbIIIIJIEHHE TIPYU PeIlleHUH )KU3HEeHHBIX TTPo0/ieMm.

2)0a30Bble UCCIef0BaTe/IbCKHeE JefiCTBHA:

BJIaZleTb HaBbIKaMU yueOHO-UCC/ieloBaTeTbCKOW U TIPOEKTHOU /lesTeTbHOCTH,
HaBbIKaMU  pa3pellieHdss 1pobsieM, CIMOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOSITeJTbHOMY TIOUCKY MEeTO/IOB pellieHUsl MpaKTUYeCKuX 3a/1ay, MpUMeHeHUI0
pa3TMYHbIX METO/IOB TTI03HAHMS;

WCIIO/Ib30BaTh pa3/iduHble BU/bI JeSITeIbHOCTA M0 TOJyUYeHUI) HOBOTO
3HaHUSI, €r0 UWHTepIpeTaluy, Tpeo0pa30BaHUI0 W TIPUMEHEHHI0 B yuebOHBIX
CUTYyaI[UsIX, B TOM YHCJIe TIPU CO3ZIaHUU YUeOHBIX U COI[Ma/IbHBIX TTPOEKTOB;

(opMHpOBaTh HayUHbIN THUIT MbIIIJIEHUS, B/1a/leTb HAYUHOM TepMUHOJIOTUEM,
K/IFOUEBbIMU TIOHSITUSIMU U METOZIaMU;

CTaBUTh W (OPMy/IMpOBaTh COOCTBEHHBIE 3a/laud B 0Opa3oBaTenbHOMU
JesITeIbHOCTH U YKU3HEHHBIX CUTYal[UsX;

BLISIB/ISITH TIPUUMHHO-CJ/Ie[ICTBEHHbIE CBSI3M U aKTyaJW3UpOBaTh 3ajauy,
BBIZIBUTaTh TUTIOTE3Y €€ pellleHUs], HAaXOUTh apr'yMeHTHI /11 ZloKa3aTe/TbCTBa CBOUX
yTBEP>K/IeHUM, 3a/laBaTh TapaMeTphl U KDUTEPUH PellleHus;

aHa/M3MpOBaTh TIOJIydeHHble B XOJle pelleHus 3a/laud  pe3yJ/bTaThl,
KPUTHYECKH OI[eHWBaTh UX [JOCTOBEPHOCTh, IPOTHO3HMPOBATh M3MeHeHHe B HOBBIX
yCJIOBUSIX;

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

OCYILL[eCTB/ISITh 1leJieHarpaB/IeHHbI TIOUCK TepeHoca CpPeiCTB U CrocoboB
JlerCcTBUS B IPO(eCCUOHANBHYIO Cpefly;

yMeTb TepeHOCHTh 3HaHHWsl B TI03HaBaTe/JbHYI0 U TIPAKTHUeCKyk o0bsacTu
JKU3HeJesiTe/IbHOCTH;

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

BbI/IBUraTh HOBbIE W[, MpejilaraTb OPUTMHAJIbHbIE TOX0/IbI U pellieHus,
CTaBUTH MPOOIEMBI U 3a/IauH, JOMYCKAOIIYe abTepHAaTUBHbBIE PellleHus.

3) paboTa c uadopmanueii:

OpPHEHTHPOBAThCS B PA3/IMUHbBIX MCTOUHUKAX WHMOPMaIuK (TeKcTe yueOHOro
1mocobusi, Hay4YHO-TIOMY/SIPHOM  jUTeparype, OHO/JIOTUYECKHUX CJIOBapsiX U
CTIpaBOYHMKAX, KOMITBIOTEPHBIX 0a3axX [aHHBLIX, B VIHTepHeTe), aHa/IW3UPOBATh
vHGOpPMaLMI0 Pa3/IMYHBIX BUJIOB U (OPM TIpe/iCTaB/IeHus, KDUTHUECKHU OLleHUBAThb
eé JOCTOBePHOCTh U HEMPOTHBOPEUHBOCT;



(dhopMyMpoBaTh 3arpochl U TIPUMEHSTb Pa3/UyHble METObl TIPU TIOUCKe U
otrbope Ouosiornueckoii MHMOPMaIK, HeOOXOAMMOM /ST BBITTOMHEHUST YUeOHBIX
3ajauy;

nproOpeTaTh OIBIT HCII0/Ib30BaHUsA WHGOPMAaI[MOHHO-KOMMYHHUKATUBHBIX
TeXHOJIOTWA, COBEPILIeHCTBOBATh Ky/IbTyPy aKTHBHOTO MCITI0/Ib30BaHKs Pa3/TMUHbIX
TIOMCKOBBIX CUCTEM;

CaMOCTOSITeJTbHO  BbIOMpaTh  ONTUMaNbHYIO  ¢OpMy  TIpe/iCTaB/IeHUS
buonornueckoi MHGopMaIu (Cxembl, TpadUKH, AUArpaMMbl, TaOIHIIBI, pUCYHKH
1 Apyroe);

WCTIO/Ib30BaTh HAyUHBIM s3bIK B KauecTBe CpeAcTBa mpu paborte c
buonornueckot uHboOpMalyel: TMPUMEHSITh XUMHUUeCKue, (Qu3nMdeckue U
MaTeMaTH4yecKhe 3HaKd W CUMBOJbBI, (OpMyJ/ibl, abOpeBuaTypy, HOMEHK/ATYypYy,
WCTO/Ib30BaTh W TIpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMUECKWE  Cpe/iCTBa
HarisiIHOCTY;

BjafieTb ~ HaBbIKAMM  pacrio3HaBaHWS W 3alUThl  WHGOpPMAIUH,
vH(OpMaI[MOHHOW 6€30T1aCHOCTH JIMYHOCTH.

OgaieHHe YHUBEPCA/IbHBIMH KOMMYHUKATUBHBIMHU JJeHCTBUAMM:

1)o0menue:

OCYIIeCTB/ISATh KOMMYHHKALIUY BO BCeX chepax KU3HU, aKTUBHO y4aCTBOBATh
B /iKajiore WM JUCKYCCUM TI0 CyI[eCTBY 0bOCy»x/JaeMoil TeMbl (YyMeHHe 3a/iaBaThb
BOITIPOCHI, BBICKA3bIBaTh CYXKJEHUSI OTHOCHUTE/IbHO BBITIOJIHEHUs TIpejjjlaraeMoi
3a/lauM, YUMThIBaTh WUHTEPEChl U COTJIaCOBAaHHOCTh TMO3ULIMKM JIPYTUX YYaCTHUKOB
[lhajsiora Win UCKyCCUN);

pacrio3HaBaTh HeBepOa/ibHble CpeACTBa OOIeHUs, TMOHUMAaTh 3HaueHUe
CoLlMa/ibHBIX 3HAKOB, TMPEeATNOCHUIOK BO3HWKHOBEHHsI KOH(MIMKTHBIX CHUTYalWH,
yMeThb CMSITYaTh KOH(QIUKTBI U BECTU TTePeTrOBOPbI;

B/IaZleTh pa3/MUYHbIMK CTIOCOOaMM OOIIeHHsT U B3aUMO/IeHCTBHS, TTIOHUMATh
HaMepeHUs IPYTUX JI0field, MPOSIB/STh YBaKUTeTbHOe OTHOILIIeHHe K coOeceHUKY
1 B KOppeKkTHOM dopme hopMy/IMpOBaTh CBOM BO3pa’KeHUS;

Pa3BEPHYTO W JIOTUUHO HW3/laraTb CBOK TOYKY 3peHHs C UCIOb30BaHUEM
S3bIKOBBIX CPE/ICTB.

2)coBMecTHas 1eTeIbHOCTb:

MOHUMAaTb ¥ MCIO/b30BaTh MPEUMYIIeCTBa KOMaHJHOW W WHAWBU/Ya/TbHOU
paboThI TIpH peltieHuH 6HoJ/IorMUecKoi Mpob/ieMbl, 000CHOBBIBATh HEOOXOAMMOCTD
NIpUMeHeHHsl TPYNINOBbIX (POPM B3auMO/1eHiCTBUS TIPU pellieHrr yuebHO 3aziau;

BLIOWpATh TEMATUKy W METO/bI COBMECTHBIX JEHCTBUM C YUYETOM OOIIUX
VHTepeCcoB U BO3MOXXHOCTel KaXK/[OT0O UjieHa KOJIJIeKTHBa;

NMPUHUMAThb 1ieJli  COBMECTHOW  [leATeNlbHOCTH, OpraHW30BbIBAaTH WU
KOODJIMHUPOBAaTh JEWUCTBUS TI0 €€ MNOCTHM)KeHWIO: COCTaB/STh TJIaH [IeMCTBUM,



pacrpeziesiiTb poJid C YYETOM MHEHWM Y4YaCTHUKOB, OOCY>KJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLIeHMBATh KaUeCTBO CBOEro BK/IaJla M KaXK/I0T0 YUaCTHUKA KOMaH/IbI B OOIIIHiA
pe3y/ibTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

rpejijlaraTb HOBbIe TIPOEKTHI, OLEHWBaTh WJeW C TI03WI[MHM HOBHU3HBI,
OPUTMHATBLHOCTH, MPaKTUYeCKOW 3HAUNMOCTH;

OCYIIIeCTB/ISATh TTO3UTHUBHOE CTpaTernyeckoe TIOBeJeHHe B  Pa3/IMUHbIX
CUTYaI[UsSX, TIPOSIB/IITE TBOPUECTBO M BOOOpakeHHe, ObITh MHUITMATUBHBIM.

OB/1aieHHe YHHBEPCA/IbHBIMHU PeryIATHBHBIMH JeHCTBUSIMU:

1)camoopranusanms:

WCII0/Ib30BaTh OHOJIOTHYEeCKHe 3HaHWS [/ BbISBIeHUs MpobjseM U UX
pellleHus B )KU3HEHHBIX U yUeOHBIX CUTYaI[UsIX;

BbLIOMpaTh Ha OCHOBe OHOJIOTMUECKUX 3HAHWM I[eieBble W CMBIC/IOBBIE
YCTaHOBKU B CBOWX JIEUCTBUSAX U TOCTYIIKAaX 0 OTHOIIIEHUIO K >KUBOU TIPUPOJE,
CBOEMY 3/I0POBBIO U 37I0POBbI0 OKPY>KAIOIIIUX;

CaMOCTOSITeJTbHO OCYILeCTBJISITh TO3HABaTeNbHYIO JesTebHOCTb, BBISB/ISAThH
1po0JIeMbl, CTaBUTb W (POPMYJIUPOBaTh COOCTBEHHBIE 3a7laud B 0Opa3oBaTeIbHOM
JesITeTbHOCTH U YKU3HEHHBIX CUTYaI[UsX;

CaMOCTOSITe/TbHO COCTaBJ/ISATh TI/IaH PeliieHus TTPo0JIeMbI C yUETOM UMEFOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTe! 1 TIPeINIOUTeHHH;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

pacIIMpSTh paMK{ yueOHOro TIpeiMeTa Ha OCHOBE JTMUHBIX TTPeIIIOUTeHHH;

JlenaTth 0CO3HaHHBIA BBIOOP, apryMeHTHPOBATh ero, 6paTh OTBETCTBEHHOCTH
3a pellieHue;

OLIeHHBaThb TIPUOOPeTEHHBIN OTIbIT;

criocobcTBOBaTh  (POPMHPOBAHUIO W TIPOSIBJIEHHIO IITUPOKOW SPYAMINKA B
pasHbIX 00J/IaCTSX 3HAHWM, TIOCTOSTHHO TIOBBIIATh CBOM 0Opa3oBaTe/NbHbIN U
Ky/JbTYPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCHUTb KODDPEKTUBbI B [IeSiTeIbHOCTh,
OLIEHHMBATh COOTBETCTBHE Pe3y/bTaTOB I[eJIsIM;

B/afieTb ~ HaBbIKAMU  TI03HaBaTelbHOW  peduieKCMM  KaK  OCO3HAHUS
COBepIllaeMbIX [JEeNCTBUM U MBIC/IUTENbHBIX TIPOLIECCOB, WX pe3yJbTaTOB U
OCHOBaHMM, MCMOIb30BaTh MPUEMBbI pedieKCUM AJisi OL|eHKH CUTyaluu, BbiOOpa
BEPHOI'0 PeIleHus;

yMeTb OIL[€HWBaTh PUCKH W CBOEBPEMEHHO IIPUHHUMAThL peIleHHsT T0 HX
CHIDKEHHUIO;

NMPUHUMATh MOTHBBI W apryMeHTbl [PYTMX TIpA aHa/M3e pe3y/bTaToB
JesiTeIbHOCTY;



3)npuHATHE Ce0s1 U JPYTrHUX:

MIPUHUMATh Cebsi, TOHUMasi CBOM HeIOCTaTKU U JJOCTOMHCTBA;

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

TIpU3HaBaTh CBOE TTPABO U MPABO APYTHX Ha OLINOKY;

pa3BHBaTh CIIOCOOHOCTH TOHUMATh MUP C TIO3ULIMU APYTOro YesioBeKa.

INPEAMETHBIE PE3YJ/IbTATHI

[IpeameTHble pe3ynbTaThl OocBoeHUs TporpamMmbl COO mo OGuosioruv Ha
6a30BOM ypOBHe BK/IIOUAIOT crieljuduueckye Ass yueOHoro rpegmera «buomorusi»
HayuHble 3HaHUSI, YMEeHUs U CTIOCOObI AeMCTBUIM TI0 OCBOEHUIO, WHTEPIIPeTauu U
ripeoOpa30BaHUIO0 3HAHWM, BUbI [IeSTEbHOCTH TI0 TOIYYeHUI0 HOBOTO 3HAHUS U
MIPUMEHEHHI0 3HaHWM B pa3/MUHbIX Y4eOHBbIX CUTyaldsiX, a TakKe B peasibHbIX
JKU3HEHHBbIX CHUTYal[UsiX, CBS3aHHBIX C Ouosiorveii. B miporpamme rpeaMeTHbIe
pe3y/bTaThl TIpeJCTaB/eHbl 110 TolaM 00yUYeHusl.

[TpenmeTHBIe pe3y/nbTaThl OCBOeHUs yueOHoro rpeameta «buosorus» e 10
K/1acce [O/DKHBI OTPaKaTh:

c)OpMUPOBAHHOCTH 3HAHUM O MeCTe W PO OMOJIOTHH B CUCTEME HayYHOTO
3HaHWUS eCTeCTBEHHbIX HayK, B (DOPMHUPOBaHWHA COBPEMEHHOU eCTeCTBEHHO-
Hay4YyHOM KapTWUHbI MHWpAa W HAay4YHOTO MHDPOBO33DeHMs, O BKJaJle POCCUUCKUX U
3apy0Oe)KHbIX YUEHBIX-OMO/IOTOB B pa3BuUTHe OWOJOTHH, (QYHKI[MOHATBHOM
rPaMOTHOCTHU YeJsIoBeKa 1Sl pellleHNs )KU3HeHHbIX 3a/ay;

yMeHUe pacKpbiBaTh CO/lep>KaHHhe OHOIOrMuecKWx TePMUHOB U TIOHSTHUM:
)KU3Hb, K/IeTKa, OpraHu3m, Mmetabo/13m (0OMeH BellleCTB U MpeBpallieHre SHeprun),
romeocrtas (camoperynsiuvs), YpPOBHeBasi OpraHu3alysi JKUBBIX CHCTEM,
CaMOBOCHpPOM3Be/ieHUe (PerpoyKLiys), Hac/aeiCTBEHHOCTb, U3MEHUMBOCTb, POCT U
pasBuTHeE;

yMeHHe Wu3/iaratb Ouosornyeckve TeopuM (K/IeTOuHasi, XPOMOCOMHasl,
MyTallMOHHasi, LIeHTpajbHas J0rMa MOJIeKy/spHoW Ouosoruu), 3akoHbl (I
Mengensi, T. Mopratna, H. . BaBunoBa) u yuenusi (0 LjeHTpax MHOToobpasus u
MPOMCXOXIEeHUS KyIbTYpHbIX pacTeHni H. V1. BaBuoBa), onpesensTe rpaHULIbI KX
TPUMEHUMOCTH K JKUBBIM CUCTeMaM;

yMeHHe Bja/IeTh MeTOZaMU HayuHOTro TI03HaHus B OGuosiorun: HabmroeHye 1
OMMCaHWEe >XMBBIX CUCTEM, TPOLIECCOB W SIBJIECHUM, OpPraHu3alus U MNpoBeJeHue
610I0rMUeCKOT0 IKCIIepUMeHTa, BbIIBU)KEeHHe TUTIOTe3bl, BbIsSIB/IeHHE 3aBUCMOCTH
MeXy WCCAefyeMbIMA BeIUUMHAaMH, OObBSICHEHWEe TI0/yueHHBbIX pe3y/bTaToB,
VICII0/Ib30BaHHBIX HayYHbIX MOHATHUW, TEOPUW Y 3aKOHOB, YMEHUE Jie/laTh BbIBOJbI
Ha OCHOBAHUMU I10J/IyYeHHBIX pe3y/bTaToB;



yMeHUe BBIJIe/ITh CYIlleCTBeHHble TIPU3HAKK BUPYCOB, K/IETOK TPOKApHOT U
9YKapHOT, OJHOK/JIETOYHbIX M MHOTOK/IeTOUHBIX OpPraHU3MOB, OCOOEHHOCTHU
TIpPOIieccOB: oOMeHa BeIlleCTB W TIpeBpallleHUs] SHePruM B KiieTKe, (POTOCHUHTE3a,
TJIaCTUUeCKOTO UM JHepreTMueckoro oOMeHa, XeMOCHMHTe3a, MWTO03a, Meli03a,
OTJIOJIOTBOPEHMS], pa3MHOXKEeHUs, WHAWBUAYaJTbHOTO pPAa3BUTHS  OpraHU3Ma
(oHTOr€HE3);

yMeHHe MPUMEHSITh T0/yUYeHHble 3HAaHUS Ui 00bsCHEeHUs OHOJIOTHMUeCKUX
TIPOLIECCOB U SIBJIEHWH, /Il TIPUHSATHS MPAaKTUUECKHUX pellleHrd B IMOBCeHEBHOU
JKU3HU C 1iesiblo  o0ecrieueHUst 0e301aCHOCTH CBOETO 3/I0POBBbS U 3[]0POBbSI
OKPY>KaIOIIMX JT0/ield, COO/TI0jeHNsT HOPM IPaMOTHOT'O TIOBeJIeHUsT B OKpY Karoliei
TIPUPO/IHOM Cpefie, TIOHMMaHWe HeOoOXOAWMOCTU WCII0/Ib30BaHHUsl AOCTHXKeHUM
COBpeMeHHOM  OHO/MIorMd W OWOTeXHONOTMH [ paldOHA/IbLHOTO
TIPUPO/IOTIO/Tb30BaHUS;

yMeHWe pelllaTh 3/ieMeHTapHble TeHeTHYeCKHe 3aJauyi Ha MOHO- W
OUTUOpUIHOe CKpellvBaHUe, ClellJIeHHOe HacjefoBaHWe, COCTaBJ/ATH CXeMBI
MOHOTMOPU/IHOTO CKpeIlWBaHUs [/s1 TIpe/iCKa3aHUsi Hac/ieZloBaHUsl MPU3HAKOB Y
OpraHH3MOB;

yMeHHe BBITOMHATh ab0opaTopHble W TIpaKTHUecKWe paboThi, cob/rofaTh
TpaBur/Ia Ipy paboTe ¢ yueOHBLIM U JTaOOpaTOPHLIM 000PyJ0BaHHEM;

yMeHWe KPUTUUeCKHd OlleHWBaTh W HWHTEpPIPeTUpOBaTh HH(MOPMALMIO
OMO0/IOTMYECKOTO  COZiep)XKaHWs, BKJIFOUAIOL[YH) TICeB/OHAyUHble 3HAaHUS U3
Pa3IMUHBIX UCTOYHHUKOB (Cpe/icTBa MacCOBOM WHGMOpPMAIMK, HAyYHO-TIOITY /ISIpHbIE
MaTepuasbl), 3THYEeCKHe acCleKThl COBPeMeHHBIX HCCIeloBaHUM B OHOJIOTHH,
MeAULIHe, OMOTeXHOIOTUH;

yMeHHe cCO3/laBaTb COOCTBeHHble TMCbMEHHble UM YCTHble COO0OIeHMs,
0000111as8 6ro/IOrMUecKyr0 UHGOPMaIUI0 U3 HECKOMbKUX MCTOYHUKOB, I'PaMOTHO
WICTI0/Tb30BaTh TIOHSATUMHBIM armapat OHoJIOTHH.

[TpemMeTHBIE pe3y/bTaThl OCBOeHUsSI yuebHOTO mpeameta «buosorus» 6 11
K/1acce JIOJDKHBI OTPaXkaTh:

c(OopMUPOBAHHOCTb 3HAaHWUN O MeCTe U POU OMOJIOTHUU B CHCTeMe HayYHOIO
3HAaHUSI eCTeCTBEHHbIX HaykK, B (DOPMUPOBAaHMM COBPEMEHHOM €eCTeCTBEHHO-
HayuyHOM KapTWHbI MUPA M HAyYHOIO MHPOBO33DEHMS, O BK/a/le POCCUMCKUX U
3apy0e)KHbIX YUEHBIX-OMO/IOTOB B pa3BUTHE OWOJOTHH, (QYHKI[MOHATBHOM
IPaMOTHOCTH UejioBeKa [I/isl pellleHUsl )KU3HeHHBIX 3a/ay;

yMeHHe PacKphIBaTh CO/iepyKaHue OMOIOrnuecKUX TEPMUHOB U TIOHSTUM: BU/,
MOy AU, TeHO(GOH[], 3BOJIOLMSA, ABWKYIHMe CHIbI ((PaKTOPhI) 3SBOJIIOLNY,
TIPUCIIOCOB/IEHHOCTh OPraHU3MOB, BHZ000Opa30BaHUe, 3KOJ0rvuyeckue (axkTopsbl,
9KOCUCTEeMA, TIPOJYLIeHTbl, KOHCYMEHTbI, peAyLeHThbl, 1leld [UTaHWs,
9KOJIoruYeckKasi mipamuzia, OroreoijeHo3, brocdepa;



yMeHWe Wu3/araTh OWOJOrMYecKre TeopUM (SBOMIOIMOHHAs Teopus Y.
HapBuHa, CHUHTeTHYecKasi TeOpUsl SBOJIIOLMM), 3aKOHbI W 3aKOHOMEpPHOCTHU
(3apogsbiueBoro cxoxactBa K. M. bapa, uepeioBaHusi TIaBHBIX HarpaBeHUN U
nyteid 3Bomoruu A. H. CeBeprioBa, yueHust o 6uochepe B. M. BepHaackoro),
OTpe/ie/IsiTh TPAHULIbl UX TIPUMEHUMOCTH K >KUBBIM CUCTEMaM;

yMeHUe B/Ia/leTh MeTOlaM/i HayYHOTo TI03HaHUs B OMOJIOTHH: HaO/MoieHe 1
OTMCAHUEe >KUBBIX CHCTEM, TIPOLIECCOB U sIBJIEHW, OpraHW3aius U TpoBefieHue
610/I0rMUYeCKOro FKCIepUuMeHTa, BbIIBI)KeHHE TUIOTe3bl, BbISIB/IeHHe 3aBUCUMOCTU
MEXJy HCCIelyeMbIMU BeMUMHAMU, OObSICHEHWe T0/yueHHbIX pe3y/IbTaToB,
WCTI0/Tb30BaHHBIX HAYUYHBIX MMOHSITHM, TeOPH W 3aKOHOB, YMeHHe fieJlaTh BbIBOJBI
Ha OCHOBaHUM TMOTy4YeHHbIX pe3yJIbTaToB;

yMeHHe BbIIeSISITh CYI[eCTBEHHbIe TPU3HAKKW CTPOEHHs OMOIOTHYecKux
OObEeKTOB: BHW/IOB, TIOMYJISALMN, TPOJYLIEHTOB, KOHCYMEHTOB, DeJyLIeHTOB,
OuoreolLleHO30B UM 3IKOCHCTEM, OCOOEHHOCTH TIPOLIeCCOB: Hac/ie[CTBEHHOU
M3MEHUMBOCTH, €CTeCTBEHHOTro 0TbOopa, BHI000pa30BaHus, ITPUCIIOCOOIEHHOCTH
OpraHM3MOB, [IeHCTBUSI SKOJOTMUecKUx (aKTOpOB Ha OpraHuM3Mbl, TepeHoca
BeIleCTB M TIOTOKa HYHEPrMd B 3KOCHCTeMaX, aHTPOIOTeHHbIX W3MeHeHUH B
9KOCHCTeMax CBOel MeCTHOCTH, KPYroBOpPOTa BeIleCTB U OHOTreoXMMHUeCKuX
L[UKJ/IOB B Orocdepe;

yMeHUe TPUMEHSITh TI0/yueHHble 3HaHUS fJig 00bsCHeHHs OHOJIOTHYeCKUX
MPOLIECCOB U SIBJIEHWH, [/ IPUHATUSI MPAaKTUUECKUX PeIleHU B MOBCEJHEeBHOU
JKU3HU C 1iesiblo  obecrieueHUst 0e30T1aCHOCTH CBOETO 3/I0POBBbSI U 3[[0POBbSI
OKpY’KaroIuX Jitojiel, cob/tojeHrss HOpM rPaMOTHOTO TIOBe/IeHUsI B OKpY Katoleid
TIPUPO/IHOM Cpefie, TIOHMMaHHWe HeOoOXOAWMOCTH WCII0/Ib30BaHUs AOCTHKEHUN
CcoBpeMeHHOW OMOIOTUU /1S pal{MOHAIBLHOTO MPUPO0II0/Ib30BaHNS;

yMeHUe pelllaTh 37ieMeHTapHble OHOo/IorhyecKre 3alau, COCTaBJISATh CXEMBI
TiepeHoca BelleCTB ¥ SHePTUU B 9KOCHUCTeMaXx (LIeTH MUTaHUS);

yMeHUe BBITIOMHATh ab0opaTopHble W TIpaKTHUecKWe paboThi, cob/roAaTh
TpaBu/ia Ipy paboTe ¢ yueOHBLIM U JTabopaTOPHLIM 000PyJ0BaHHEM;

yMeHUe KDUTUUeCKHd OLleHMBaThb W HWHTEepPIpeTUpOBaTh HWH(MOPMALIMIO
OUMOMIOrMUecKOro Co/lep>KaHWsl, BK/IOUAIOLYH0 T[ICeBJOHAay4Hble 3HaHUS U3
Pa3/IMYHbIX UCTOUHMKOB (Cpe/iCTBa MacCOBOM MH(OPMAI[K, HayYHO-TIOMYJISIPHbIE
MaTepuanbl),  pacCMaTpuBaTh  TJioOanbHBIE  JKOJOTMUeCKWe  Mpobsembl
COBpeMeHHOCTH, (POPMHUPOBATh TI0 OTHOIIIEHUIO K HUM COOCTBEHHYIO TIO3ULIHIO;

yMeHHe Co3/laBaTh COOCTBEeHHBbIe TIMCbMEHHBbIE U YCTHBIE COOOIIeHus,
00006111asi 6roornueckyr0 MHGOPMAII0 U3 HEeCKOJIBKUX WCTOYHUKOB, TPAMOTHO
WCTIOb30BaTh TIOHSATUIHBIN arirapat 61o/1oruu.



TEMATNYECKOE INTAHUPOBAHUE

10 KJ/IACC
KonnuyecrBouacoB D/IeKTPOHHBIE
Ne HaumMeHnoBaHuepasje/ioB U
(yudpossble)
0/m | TeMIporpaMmmsl Bcero KonTponbHbiepaboTbl | IIpakTHueckuepadoThI
oOpa3oBaTe/bHbIEpeCypChl
b K
1 BbuosnorusikakHayka 2 0.5 ubmaotexa O
https://m.edsoo.ru/7f41¢292
9 JKuBbIE CUCTEMBI U UX 1 bubmmoreka IIOK
opraHu3saus https://m.edsoo.ru/7f41¢292
3 XHWMHUUECKUM COCTaB U 3 1 bubmmoreka LIOK
CTpOeHUe KIIeTKU https://m.edsoo.ru/7f41c292
4 JKuv3HeiesITeIbHOCTHKITETKA 6 Bubmmorexa TIOK
https://m.edsoo.ru/7f41c292
PasmHOXeHHe u
5 WH/UBY/ya/lbHOe Pa3BUTHe 5 1 Bubmiotexa OK
AHBHAY P https://m.edsoo.ru/7f41c292
OpraHusMoB
6 HacnencrBeHHOCTh U 3 15 bubmmoreka IIOK
U3MEHUYMBOCThLOPraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 CeJleKLJUsI0praH13MoB. 3 Bbubmioreka LIOK
OCHOBBIOHOTEXHOJIOTHUH https:/m.edsoo.ru/7f41¢292
bub6 OK
8 Pe3epBHOeBpems 1 nonmorexa L
https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO YACOB 34 0 4
[10 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

KonuuyecTrBouyacoB J/IeKTpOHHbIE
Ne HaumeHoBaHuepas/je/10B
(uudpossbie)
/I | ¥ TeMnporpamMmMsbI Bcero KonTponbHbiepaboThl | IIpakTHueckuepadoThI
o0pa3oBaTe/IbHbIEPeCypPChI
1 OBO/TIOLMOHHAsI0M0/IOrHsT 9 1 Bubmorexa [JOK
https://m.edsoo.ru/7f41cc74
Bo3HuKHOBeHUe U
bubmoreka [IOK
2 pasBUTHE )XU3HU Ha 9 0.5
https://m.edsoo.ru/7f41cc74
3emsie
3 OpraHu3Mmsbl 1 c 1 Bubmioreka IIOK
OKpyKaroifasicpesa https://m.edsoo.ru/7f41cc74
4 CoobiiecTBa 1 9 bubmoreka LJOK
9KOJIOTUYeCKUeCUCTeMbl https://m.edsoo.ru/7f41cc74
b K
5 Pe3epBHOeBpeMs 2 nbmaotexa LO
https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO 34 0 5 e
YACOB I10 ITPO'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




IIOYPOYHOE IVTAHNPOBAHUE

10 KJ/IACC
Ne KonnuyecrBouacos
n Temaypoka Bee | Komtponbubie | TIpakTHueckue Jarau3yu = J/ieKTpOHHbIeH(POBbIeoOpPa3oBaT
/ eHus e/IbHbIepecypchbl
i ro padoThI padoTHI
bubnmoreka IIOK
1 Buonorus B cucremenayk 1 https://m.edsoo.ru/863e6122https://m.eds
00.1ru/863e632a
MeTozbl TIO3HAHUS )KUBOU
nipupofpl. [TpakTrueckas
5 pabora Ne 1 «/crosib30BaHMe 1 0.5 bubmoreka LIOK
pas3/IMYHBIX METOZOB IpU https://m.edso00.ru/863e6122
M3yueHuH OMOIornyecKux
00BEKTOB»
3 buosnornueckue cucremsi, 1 Bbubmioreka IIOK
TPOLIeCChI U KX U3yUeHue https://m.edsoo.ru/863e6564
4 XHMHUUeCKUM COCTaB KIIeTKHU. 1 Bbubmmoreka LIOK
Bopga u muHepasbHble Conu https://m.edsoo.ru/863e674e
c Benku. CocraB u cTpoeHue 1 bubmmoreka IIOK
0esTKoB https://m.edso0.ru/863e6b72
depmeHTbI — OHO/IOTHYECKHE
KaTtanu3aropbl. JlabopatopHast
5 pabora Ne 1 «M3yueHue 1 0.5 bubmioTeka LIOK
KaTaMTUUeCKON aKTUBHOCTH https://m.edsoo.ru/863e6b72
dhepMeHTOB (Ha pyUMepe
aMua3bl WK KaTaasbl)»



https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

bubnmoreka IIOK

K/IeTKaxX KOHUMKa KOpellKa
JIyKa Ha FOTOBBIX
MUKpOIIperiapaTax»

7 Yrnesoppl. JI
HHEB0ABL AR https://m.edso00.ru/863e6870
bub6 OK
8 HyxknevHoBblekucioTel. AT® nomorexa L
https://m.edso0.ru/863e6d5c
9 Wctopusa u meTozb! U3ydyeHus bubmioTeka 1IOK
kieTku. KnetouHasTeopus https://m.edsoo.ru/863e6e88
10 KneTka Kak 1]e/1oCTHasi )KUBast
cucremMa
CTpoeHue 5yKapruoTHYeCKOU
K1eTkd. JlabopaTropHasi paboTa
Ne 2 «/3yueHue cTpoeHus
N bubmoTeka LIOK
KJ/IeTOK pacTeHUH, >)KUBOTHBIX,
11 A T — 0.5 https://m.edsoo.ru/863e6ff0https://m.edso
PHDOB 11 DAKTEPHH HOA 0.ru/863e716¢
MHKPOCKOIIOM Ha TOTOBBIX
MUKpOIIperapaTax u ux
OrurcCaHue»
1 OO6MeHBelIeCTBUTMMETAa00H3 bubmoreka LIOK
M https://m.edso0.ru/863e766¢
b K
13 ®oToCcuHTe3. XeMOCHUHTE3 ubmaotexa O
https://m.edsoo.ru/863e7c98
o b K
14 OHepreTuueckuiiooMeH nbmorexa [0
https://m.edsoo.ru/863e7aae
JKU3HEHHBIM LUK/ KJIeTKHU.
Henenuve KmeTku. MuTo3.
JlaboparopHast pabota Ne 3 Bub OK
nbnmoreka
15 «HabmrogeHre MuTo3a B 0.5 4

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



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

buocunTes 6enka. Peakius

bubmoreka IIOK

16
MaTPUYHOI'0 CUHTEe3a https://m.edsoo.ru/863e796e

17 TpaHcasus — Bbubmmoreka LIOK
OouocuHTe30eKa https://m.eds00.ru/863e796e

18 HexkneTouHble)OpMbDKU3HU bubmioTeka [IOK
— BUPYCHI https://m.edsoo.ru/863e7540

bubmmoreka IIOK
@opMbIpa3sMHOKEHUSIOPraHU3
19 MOB https://m.edsoo.ru/863e81b6https://m.eds
00.1ru/863e831e
. b K
20 Meitos nbsmoteka 110
https://m.edsoo.ru/863e7f4a
O6pa3oBaHue U pa3BUTHE
TIOJIOBBIX K/IETOK.
OmnuiofoTBOpEeHKe. Eub OK

21 JlaboparopHast pabota Ne 4 0.5 nonmorexa L

https://m.edso0.ru/863e81b6
«/3yuyeHue cTpoeHus
T0JIOBBIX K/IETOK Ha TOTOBBIX
MUKpOTIperiapaTax»

2 NupuBuyanpHOepa3sBUTHeOPr bubmoreka IIOK
aHN3MOB https://m.edsoo.ru/863e8436
['eHeTriKa — Hayka 0

bubsmmoreka IIOK
23 HaceCTBEHHOCTH U
https://m.edso0o.ru/863e86f2
HM3MeHUYUBOCTU
3aKOHOMEepHOCTHU

24 Hac/je0BaHVs IPU3HAKOB. Bbubmmoreka IIOK
MoHorubpugHoe https://m.edso0.ru/863e8878
CKpel1MBaHue

oe JurnbpuHOeCKpeIBaHue. bubmuoreka LIOK

3aKOH HEe3aBHCUMOT0

https://m.edsoo.1ru/863e89a4



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

Hac/ieJOBaHHs IIPU3HAKOB

C1iiervieHHOe Hace/J0BaHUe
TIpU3HAaKoB. JlabopaTopHast
pabota Ne 5 «VM3yueHue
pe3yJibTaTOB MOHOTHUOPHUHOTO

bubmoreka LIOK

26 0.5
U IUrHOpUHOTO https://m.edso0.ru/863e8c60
CKpellBaHus y 1p030(UIbI
Ha rOTOBBIX
MUKpOTIperaparax»
['eHetuka rnona.
bubmoreka IIOK
27 Hacnenosanuve npu3sHakos,
https://m.edso0.ru/863e8c60
CLIETJIEHHBIX C M0JIOM
N3MeHUUBOCTE.
HenacnencrBeHHas
W3MEeHUMBOCTb. JTabopaTopHast
)8 pabora Ne 6. 0.5 bubmoreka LIOK
N3yuenrnemoubrkalimoHHOM ' https://m.edsoo.ru/863e8efe
V3MEeHUMBOCTH,
MOCTPOEHHeBapUALIMOHHOTOPS
[la ¥ BapuaL[MOHHOUKPUBOM»
HacnepncrBenHast
HM3MeHUYMBOCTh. JlabopaTopHast Bub OK
nbnmoreka
29 | pabora Ne 7. «AHamm3 0.5 4
. https://m.edsoo.ru/863e8efe
MyTaLui y 1po30¢ubl Ha
TOTOBBIX MUKDOIIpernapaTax»
b K
30 ['eHeTrKauenoBeka nbnmorexa 110
https://m.edso0.ru/863e8d78
31 Pe3epBHbIi ypok. O6001IeHME

o teMe «HacnencTBeHHOCTb



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

N U3MEHYMBOCTb OPraHHU3MOB»

39 Cesiek1iys KakK HayKa v 1 bubmmoreka LIOK
rporjecc https://m.edsoo.ru/863e9214
MeTo/ibl ¥ JJOCTUKEHUSI

. bubmoteka LIOK
33 CeeKIUY paCTeHU 1 1
https://m.edsoo.ru/863e9214
JKABOTHBIX

34 BuoTexHo/0rusikakoTpacsbIp 1 bubmoreka IIOK

OU3BO/CTBA https://m.edso0.ru/863e9336
OBHIIEE KOJIMYECTBO YACOB 34

[10 [TIPOI'PAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 K/TACC

No KosmuecTBoyacoB
n Temaypoka Bce | Kourpomsupie | TIpakTHueckme Jdatau3yu | DyIeKTpOHHbIeN(poBBHIEOOpa3oBaT
/ eHus e/IbHbIepecypChl
ro paboThI paboThI
n
1 OBOJIIOLIAA U MeTO/bl eé 1 Bubmioreka IIOK
U3y4eHus https://m.edsoo.ru/863ea20e
9 Wctopus pasButus 1 Bbubmorteka IIOK
rpeicTaB/IeHn 00 3BOTIOLUN https://m.eds00.ru/863e9570
Bbubmuoreka LIOK
3 MuUKpO3BOMOLUSA 1 4
https://m.edsoo.ru/863e9cle
[Monynsiuyst Kak
3/1leMeHTapHasi eIMHULIa BU/A
u 3Bosmoryud. JlaboparopHas
bubmoreka 1IOK
4 pabora Ne 1 «CpaBHeHHe 1 0.5
https://m.edso0.ru/863e99c6
BHU/IOB TI0
Mopdonoruueckomy
KPUTEPUIO»
BIDKYILMIE€ CUJIBI
5 éﬂeMZEa Hble (DaKTOpPbI) 1 Bubmmorexa TIOK
P P https://m.edsoo.ru/863e9da4
3BOJIFOLIUU
5 EcrecTBeHHbII 0TOOP U €ro 1 bubnuoreka LIOK
(hopMbI https://m.edsoo.1u/863e9ed0
Pe3ybTaThl 3BOMIOLIUA:
7 MpUCcrocob1eHHOCTh 1 0.5 bubmoreka LIOK
OpraHu3MOB U ' https://m.edsoo.ru/863e9fde
BU/I000pa3oBaHue.



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

JIabopatopHasipabota Ne 2
«OTMn1CaHUeTPUCIIOCO0/IEHHOC
THOpraHu3Ma u
eE80THOCHTE/TLHOrOXapaKTepa

»

HarpaBnenus u

bubmoreka IIOK

€/I0BeKa

8 [y TUMaKpO3BOJTIOLIUU https://m.edsoo.ru/863eScle
9 HeoOpaTUMOCTB3BOJTIOLUN
10 Wctopust »xu3Hu Ha 3emiie U
MeTO/ibl €€ M3yueHust
1 ['nnoressl IPOUCXOXKAEHUS bubmoreka LIOK
JKU3HU Ha 3emiie https://m.edsoo.ru/863ea5a6
1 PasButue x13HU Ha 3emJie 1Mo bubmoreka LIOK
Jpam U repuojam https://m.edsoo.ru/863ea6be
OcCHOBHBIEe 3Tarbl 3BOTIOLUN
pPacTUTEIbHOTO U )KUBOTHOI'O
13 Mupa. [IpakTrueckast pabora 0.5 bubmuoreka LIOK
Ne 1 «M3yyeHue HCKOIaeMbIX https://m.edsoo.ru/863ea8bc
OCTaTKOB PaCTeHU! U
JKUBOTHBIX B KOJUTEKLIUSIX»
14 CoBpeMeHHasiCMCTeMaopraHv bubmoreka [JOK
yecKoroMmupa https://m.edsoo.ru/863ea48e
15 OBOJIIOLIAAYe/I0BeKa bubmoteka LIOK
(aHTpOIIOrEeHe3) https://m.edsoo.ru/863eac2c
16 OBwxytuecusisl (hakTopbl) bubmmoreka LIOK
aHTpOIIoreHes3a https://m.edsoo.ru/863ead44
17 OCHOBHBIECTAIMUSBOJIIOLIUNY



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44

YesioBeyeckue pacel U

18 TPUPOAHBIE aZianTaliii Bubnmorexa [JOK
https://m.edsoo.ru/863eaea2
yesioBeKa
Pe3epBHbIii yPOK.
19 O06o0111eHME TIO TEME
«Bo3HUKHOBEeHMe U Pa3BUTHE
JKA3HU Ha 3emiie»
20 OKOJIOTMsIKaKHayKa
91 Cpezibl 00UTaHUS U bubnmoreka IIOK
9Ko/oruyeckre (hakTopbl https://m.edsoo.ru/863eafec
AbuoTtrueckue hakTopsI.
JIabopatopHasi pabota Ne 3.
«Mopdonoruueckue
99 0Cc0OeHHOCTH pacTeHui U3 0.5 bubnmoreka IIOK
pa3HbIX MECT OOUTaHUsT». https://m.edso0.ru/863eb10e
JIaboparopHas pabota Ne 4.
«B/vsiHUe cBeTa Ha pOCT U
pa3BUTHE UePeHKOB KOoJieyca»
23 buoTtuueckuedakTopbl Bubmiorexa OK
https://m.edsoo.ru/863eb348
JKoJIoruyeckue
XapaKTepUCTUKU TIOMYJISLIUH.
94 HpaKTI/IIfECKaH pabora Ne 2 0.5
«ITopcuéTt nmnoTHOCTH
TIOMY/ISILIUM pa3HbIX BU/OB
pacTeHuI»
9e Coo011jecTBaOpraHu3MoB — bubmmoreka LIOK
OuoreHo3 https://m.edsoo.ru/863eb46a
26 OKOJIOTUYeCKUEeCUCTEMBI bubmioTeka 1IOK



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a

(sKocucTeMsr)

https://m.edsoo.1ru/863eb46a

OcHoOBHBIe IT0Ka3aTenau
9KOCUCTEeMbI. JDKOJIOTUUecKue

27 | aMpaMuLLI 1 Bbubmmoreka LIOK
P . AL https://m.edsoo.ru/863eb5fa
CBOMCTBa’KOCUCTEM.
Cykueccus
28 [IprpoaHBIEIKOCHCTEMBI 1
29 AHTpOIOreHHbIE3KOCUCTEMBI 1
buocdepa — Bubmioreka IIOK
30 1
ryi00abHasIKOCUCTeMa3eMITH https://m.edsoo.ru/863ebb5e
31 3aKOHOMepHOCTHUCYILleCTBOBA 1 bubmoreka [JOK
HUsIOHOoChepsI https://m.edsoo.ru/863ebd16
3 UYenoBeuecTBO B 1
buochepe3emu
13 Cocy1ecTBOBaHUETIPUPOAbI U 1 Bubmioreka IIOK
yeji0BeyecTBa https://m.edsoo.ru/863ebale
Pe3epBHbII yPOK.
34 O06o006111eH1e TeMBI 1
«Coo01jecTBa u
5KOJIOTUYEeCKHEe CUCTEeMBbI»
OBHIIEE KOJIMYECTBO YACOB 34 95

I10 ITPOI'PAMME



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




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

METOANYECKHWE MATEPHAJIbI V11 YUUTEJIA

IINPPOBLIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETA

MHTEPHET
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