MUHVCTEPCTBO ITPOCBEIIEHVS POCCUNCKOM ®EIEPAIIN
MunuctepcTBo 00pasoBanust CBep/,/10BCKOH 06/1acTu

ChICepTCKHI1 MyHULIUIIA/IbHEIN OKPYT

MAQOY COHI Ne 9
TOYKA !'POCTA obpa3oBare/ibHOI1 [TpOrpaMme
[Tpunoxxenve K OCHOBHOM
cpeaHero obiiero obpa3oBaHus
PABOYAA [TIPOTPAMMA

(ID 7361810)

yuebHoro npegMeta «buosiorusi. Ba3oBbIii ypOBEHb»

nuist obyuarormuxcst 10 — 11 kiaccos

c. [enkyH, 2026



I[TOACHUTEJIBHASA 3AITNCKA

[Ipu pa3paboTke mporpaMmbl MO OHONOTHMH TEOPETUUYECKYI) OCHOBY [Jisi OTpeZeseHust
MoJX0/I0B K (DOPMHUPOBAHUIO COZiep>KaHUsI yueOHOro rmipegmera «buosiorusi» cocTaBUIM:
KoH1lenTyanbHble monoxkeHuss PI'OC COO o B3auMO00OyC/IOBJIEHHOCTH 1ieiel, CojepKaHus,
pe3ynbTaToB 0OyueHUsi U TpeOOBAaHWI K YPOBHIO TOATOTOBKH BBITYCKHUKOB, ITOJIOXKEHUsST 00
00IMX TefsiX U TPUHLUIAX, XapaKTepU3yIIUX COBPEMEHHOe COCTOSHHE CHUCTeMbI CPeHero
ob1riero obpasoBanusi B Poccuiickoit ®ezieparivin, a Takxke TOJIOKEeHUs O crieliuduke 6GHOJIOTHH,
eé 3HaueHWU B TIO3HAHMHU >KUBOW TIPUPOZABI U 00ecrieyeHWH CYILeCTBOBAHHUSI UeJI0BEUeCKOro
obmjectBa. CoryiacHO Ha3BaHHBIM TIOIO’KEHUSIM, OTIpe/ie/ieHbl OCHOBHBIE (DYHKLIMH TIPOTPaMMBI
1o OMOIOTUY U eé CTPYKTYpa.

[Tporpamma mo GuosiorvK AAET TIpeiCTaB/IeHe O 1iesisiX, 00 o0iel cTpateruu o0yJyeHusl,
BOCITUTAaHUSI W pa3BUTHS OOyUarIIUXCs cpeAcTBaMHM ydyeOHOro mpeamera «buosorus»,
oripefiesisieT 00si3aTe/lbHOE TIPeIMETHOE COJiep>KaHWe, ero CTPYKTYPY, pacIipefiejieHre 10
pa3ziesiaM U TemaM, peKOMeH/[yeMYI0 TI0C/IefloBaTe/lbHOCTh M3y4eHHs] yueOHOro Marepuana C
YUETOM MEXITpeIMeTHbIX U BHYTPUIPeAMETHBIX CBsi3eH, JIOTHKA 00pa30BaTe/IbHOrO IMpoLiecca,
BO3PACTHBIX 0COOEHHOCTEH 00yJaroIXCsl.

B mporpamme 1o OHONOTMM TakKKe YUMTHIBAIOTCS TpPeOOBaHUSI K TUIAHUPYEMBIM
JTMYHOCTHBIM, MeTarpeJIMETHBIM WM TIPeJAMETHLIM pe3yjbTaTaM O0y4eHUs B (OPMHUPOBAHUU
OCHOBHBIX BU/IOB yueOHO-TI03HABaTeIbHOM ZieATelbHOCTH/yueOHBIX AelCTBUI 00yUaroIuxcs 1Mo
OCBOEHHIO COJIep>KaHUsI OMOJIOrHYeckoro 06pa3oBaHUs.

B mporpamme mo O6uosioruu (10-11 kmaccel, 6a30BbIi YpPOBEeHb) peasM30BaH TPUHLIUTI
TIPeeMCTBEHHOCTH B HW3yueHWH Ouosiorud, Omarozaps 4eMy B Hell IPOCMaTpPUBAETCS
HampaB/IeHHOCTb Ha pa3BUTHe 3HAaHWM, CBS3aHHBIX C (HOPMHUPOBAHWEM eCTeCTBEHHO-HayUHOTrO
MHUDOBO33DEHUS, I[IeHHOCTHBIX OpHEHTAl[iil  JIMYHOCTH, HSKOJIOTUUYECKOTO  MBbIILIeHMS,
Tpe/ICTaB/IeHWH O 370POBOM o00pa3e >KW3HU U Oepe>KHbIM OTHOLIEHHEM K OKDY’Karolei
npupoHoii cpefe. IlosToMy Hapsizy C u3yuyeHueM 001[eOHMO/IOTHUECKHUX Teopui, a Takke
3HAHWM O CTPOEHWH YKUBBIX CHCTEM Pa3HOTI'0 PaHTa W CYI[HOCTH OCHOBHBIX IPOTEKAIOIINX B HUX
TIPOL[ECCOB B TIpOTpaMMe TI0 OHOJIOTUM y/ie/IeH0 BHUMaHHe WCII0/b30BAaHUIO T10/TyYeHHbIX
3HaHWM B TIOBCETHEBHOM >KU3HM [I/Isl PeLlleHus TIPUKJIA/IHBIX 3a/jau, B TOM YHC/ie: MPOGUIaKTHKH
HaC/e[JCTBeHHbIX  3a00/ieBaHUI  ue/loBeKa, MeAWKO-TeHeTUYeCKOTO  KOHCY/JbTUPOBaHUS,
000CHOBaHUSI SKOJIOTMUECKH 1]e1ec000pa3Horo MoBe/leHUs] B OKpYJKarolllel MPUPOJHOU cpefie,
aHa/M3a B/USHUSL XO3SHUCTBEHHOM [IeSITeJTbHOCTH ueioBeKa Ha COCTOSIHWE TIPUPOAHBIX U
WCKYCCTBEHHBIX JKOCHUCTeM. YCHWIeHWe BHMMaHWs K TPUK/IQHOM HarpaB/eHHOCTH y4yeOHOTo
nipeameTta «BuoOOTUSI» MPOJUKTOBAHO HEOOXOJUMOCThIO 0becrieueHUs YCIOBUM [Jisi pelleHust
OJTHOM M3 aKTyaJIbHBIX 3a/lau IITKOJILHOTO OMOIornueckoro o0pa3oBaHusi, KOTOpasi TIpeAroiaraer
(hopmMupoBaHMEe y 00YyYarOIIUXCS CIIOCOOHOCTU aJanTHPOBaThCS K W3MEHEHWSIM AWHAMHUHO
pa3BUBAIOILIErOCSI COBDEMEHHOT'0 MUpa.

Bbuonorusi Ha ypoBHe cpejHero o0ilero oOpa3oBaHUsi 3aHMMaeT BakHOe MecTo. OHa
obecrieunBaeT (hopMUpOBaHWe Yy OOyuaroIMXCs TPEe/CTaBI€HUN O HayuyHOW KapTWHE MUDa,
pacimpsieT u 000011jaeT 3HAHKUS O )KUBOU MPHUPO/Ie, € OTIMUUTE/THHBIX MMPU3HAKaX — YPOBHEBOU
OpraHM3alM¥ W 3BOJIOLUH, CO3JAET YCIOBHUS AJIs: TIO3HAHWs 3aKOHOB >KUBOW TIPUPOJBI,
(hopmupoBaHUst (YHKI[MOHATBHOM T'PDaMOTHOCTH, HaBLIKOB 3/J0POBOTO U Oe3oracHoro obpasa
JKU3HU, KOJIOTHUECKOTO MBIIIeHHs], LIEeHHOCTHOTO OTHOIIEHHS K )KUBOU TIPUPO/Ie U YeIOBEKY.

Bosbiioe 3HaueHwe OWO/IOTUS WMeeT Takke [/l PpeIleHWs BOCIUTATENbHBIX U
pa3BUBAKOIIMX 3aJau cpeiHero obiero o6pa3oBaHus, colfManu3aluu o0yJariuxcs. M3yyeHve



buosiorum obecrieunBaeT yCIOBUS JUIst dbopmupoBaHus VHTeJUIeKTYaTbHbIX,
KOMMYHHUKAI[UOHHBIX ¥ MH(OPMAI[MOHHBIX HABBIKOB, 3CTETHUECKOW KY/bTYPhI, CIIOCOOCTBYeET
VMHTerpalyu OUOJIOTHUeCKUX 3HAHUH C TMpe/ICTaB/I€HUSIMHM U3 [IPYTUX Y4ueOHBIX MpeJMEeTOB, B
YaCTHOCTH, PU3UKHU, XUMUU U Teorpaduu. HazBaHHbIE TOMI0XKeHUs O TIpejHa3HaueHUH yueOHOTo
npeamera «bBHOSIOTHsI» COCTaBW/IM OCHOBY [ijisi  OTIpefie/ieHus1 TIOAXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHHMIO €T0 COJep>KaHwsl, TIPe/ICTaB/IEeHHOTO B POrPaMMe 10 OMOJIOTHH.

Ot6op cofepxanust yueOHoro ripeamera «bronorusi» Ha 6a30BOM YpOBHE OCYIIECTBJIEH C
TO3ULIMK KY/IbTYPOCOOOpa3HOro MOAX0/ja, B COOTBETCTBUU C KOTOPBIM 00yUaromiyecs: JO/DKHBI
OCBOMTb 3HaHUS U YMeHWs, 3HauuMble AJisi (popMUpoBaHUs 00Iel Ky/lbTyphl, OMpeAestolie
aZlekBaTHOe TIOBe/leHWe 4YesloBeKa B OKPYJKalolLeil TMPUPOAHOW cpefe, BOCTpeOOBaHHbLIE B
TIOBCe/IHEBHOM >KU3HU U TIPAKTHUECKOH fesiTeibHOCTH. Ocoboe MeCcTo B 3TOM cHCTeMe 3HAHUM
3aHUMAKOT 37IeMeHThbl COZiep>KaHUsl, KOTOpble C/Iy)KaT OCHOBOW i (hOPMHPOBAHUS
Tpe/iCTaB/IeHWid O COBPEMEHHOM eCTeCTBeHHO-HayyHOW KapTHHe MHpa U L[eHHOCTHBIX
OPHEHTALUSIX JITYHOCTH, CIIOCOOCTBYIOIMX T'YMaHU3auy OMOI0THYecKoro o0pa3oBaHusl.

CTpyKTypypOBaHHWe COZep)kaHusi y4yeOHOTO MaTepwaja B TIporpaMMe 10 OHOIOTHH
OCYIL[eCTBJ/IEHO C YUETOM TPUOPUTETHOTO 3HAU€HWs 3HAHUW 00 OTIMUUTE/NbHBIX 0COOEHHOCTSIX
JKUBOW TIDUPOJbI, O €€ YPOBHEBOM OpraHW3allii W 3BOJIIOLMU. B COOTBETCTBHUH C 3THM B
CTPYKType yueOHOro npeamMeTa «bHO/IOTHSI» BbIJ|e/IEHBI C/IEAVIOIIAE CO/IeP)KaTe/IbHbIE JTUHUN:
«buosorust Kak Hayka. MeTo/ibl HAy4HOTO MO3HaHUs», «KieTKa Kak Ouosioruueckasi CUCTeMa»,
«Opranusm Kak Ouosornyeckas cucreMa», «CucreMa U MHOrooOpa3ue OpraHMuecKoro MHpa,
«3OBOJTIOLIUS YKUBOU MPUPO/IBI», «KOCUCTEMBI U MPUCYILHE UM 3aKOHOMEDPHOCTU».

Llens u3yuenusi yuebHoro mpeamera «buosorus» Ha 6a30BOM ypoBHe — OBJafieHUe
00yYaroIMMUCS 3HAaHUSMH O CTPYKTYPHO-(DYHKIIMOHA/IbHOW OpraHW3al[ii >KUBBIX CHUCTEM
pa3HOro paHra u nprobpeTeHre YMeHH MCII0/Ib30BaTh 3TH 3HAHUS [Ji TPAMOTHBIX JIeMCTBUH B
OTHOLLIEHNU 00BHEKTOB >KUBOM MPUPO/IbI U PEIIeHUs Pa3/TMUHBIX )KU3HEHHBIX TIPO0IeM.

HoctxeHue 1enu u3ydeHuss ydeOHoro mnpegmera «buosorusi» Ha 6a30BOM ypOBHe
obecrieurBaeTCs pelleHreM CIeAYIOIUX 3a/ay:

OCBOeHMe OOyuarolMMUCS CUCTeMbI 3HaHUW O OWOJIOTUUECKHUX TeOpHsiX, YUeHMsX,
3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, TpaBWax, CIY)KallluX OCHOBOM it (hOPMHPOBAHUS
TIpe/ICTaB/IeHNH O eCTeCTBEeHHO-HAayYHOW KapTHHe MHpa, O MeTO/aX Hay4yHOro I03HaHUS,
CTPOEHMH, MHOTrOo00pa3suu M O0COOEHHOCTSIX JKMBBIX CHCTEM pa3HOTO YPOBHSI OpraHW3aluH,
BBIZIAIOIINXCST OTKPBITUSIX ¥ COBPEMEHHBIX MCC/Ie/JOBaHUSX B OHMOIOTHH;

(opmMupoBaHUe y O00yYarOIMIUXCsS TI03HABATe/NbHBIX, WHTE/JIEKTYaJIbHIX U TBOPYECKUX
CIOCOOHOCTEH B MPOLIECCe aHa/IM3a JAaHHBIX O MYTSX Pa3BUTHS B OMOIOTUM HayUHBIX B3IJISIZIOB,
U/lel U TIOAXOZ0B K U3YUEHUIO )KUBBIX CUCTEM Pa3HOTO YPOBHSI OpPraHU3al[uH;

CTaHOB/IEHWE Y oOydaromuxcs o0Iield Ky/abTypbl, (QYHKI[MOHATbHOM TI'PaMOTHOCTH,
pa3BUTHE YMeHUU OOBSICHATb U OL|eHUBATh SIBJIEHUsS OKPY)KAIOI[ETO MHUpa YKUBOW MPUPOJBI Ha
OCHOBAHMM 3HAHWM U OIbITA, MOJYYEHHbIX TIPY U3yUeHUH OUOJIOTHH;

(dopMupoBaHue y 00ydyarOLMXCs YMEHUH W/UTIOCTPUPOBATh 3HaueHWe OMOJIOTHYeCcKHX
3HAaHWUM B TIPAKTUUECKOW [IesTeJTbHOCTH YesloBeKa, PAa3BUTUU COBPEMEHHBIX MeJUIMHCKUX
TEXHOJIOTHH U arpoOMOTEXHOJIOTHIA;

BOCITUTaHWE YOEXJEHHOCTH B BO3MOXKHOCTH TIO3HAHUsI UY€JIOBEKOM JXMBOU TIPUPO/BI,
HeoOX0IUMOCTH OepeXKHOT0 OTHOLIeHHsI K Held, COO/TI0/IeHUsT STUUeCKUX HOPM IPU TPOBe/leHUU
OMO0JIOTHYeCKUX UCCIeIOBaHUM;

0CO3HaHHWe L[eHHOCTH OMOOTMYeCKWX 3HAHWM [/ TIOBBIIEHHSI YPOBHS 9KOJIOTHUECKOM
KY/bTYPbI, 7151 YOPMHUPOBaHUS HAYyYHOT'O MUPOBO33pPeHMUS;



NpUMeHeHe TPUOOPeTEHHBIX 3HAHWK W YMEHWH B TIOBCEAHEBHOMW JXU3HHU [/l OLIEHKH
TIOC/IeZICTBUI CBOEH JeATeIbHOCTA TI0 OTHOLIEHWIO K OKpY)Karoiled cpele, COOCTBEHHOMY
3/10pOBbI0, 000CHOBaHUE U COOIOIeHHe Mep MTPOGMUIAKTUKY 3a00/1eBaHUH.

B cucreme cpemgHero obiriero obpasoBanusi «buosiorusi», u3yuaeMasi Ha 6a30BOM ypOBHe,
AB/SIeTCS 00si3aTelbHbIM y4ueOHBIM TIpeIMETOM, BXOJSIIUM B COCTaB TpeAMETHON o6sacTtu
«EcTecTBeHHO-HayuHbIe TIPeAMeThbI».

Iyt u3yueHust 6rosioruy Ha 6a30BOM ypOBHe cpefiHero o01ero oopa3oBaHUsI OTBOJMTCS
68 yacos: B 10 kacce — 34 vaca (1 uac B Hefiento), B 11 kacce — 34 vaca (1 yac B HeJjet0).



COAEPXXAHUE OBYUYEHUSA
10 KJIIACC

Tema 1. Bruonorus Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTHM C OOIIECTBEHHBIMH, TEXHUUECKUMU U JPYTUMH
ecTeCTBeHHbBIMUA HayKamu, ¢unocodueil, 3THKON, 3CTETUKOW W mpaBoM. Pomb Ouosnoruu B
(hopMUpOBaHUM COBPEMEHHOM HayYHO!H KapTUHbI MUpa. CrcTemMa OHMOIOTMUeCKHX HayK.

MeTo/ibl TI03HAHMS )KUBOW TIPUPO/LI (HabOM0[eHe, SKCIIePUMEHT, OIMCaHue, U3MepeHue,
KaccuduKarysi, MofieTMpoBaHKe, CTaTUCTHUeCKast 00paboTKa IaHHbIX).

JleMOHCTparpu:

IToptpetsr: Y. Jdapeun, I'. Mengesnb, H. K. Kosnbros, [Ix. Yorcon u ®@. Kpuk.

Tabuiel ¥ cxeMbl: «MeTo/Ibl [TO3HAHUS YKUBOU TTPUPO/IbI».

JIabopaTopHbIe ¥ IPaKTUYECKHe PabOTHI:

[Mpaktrueckass pabora Ne 1. «Vcrosb30BaHMe Ppa3IMUHBIX METO/OB TIPH HW3yYeHUH
OrosIornyecKux 0O bEKTOBY.

Tema 2. )KuBble CHCTeMBI ¥ X OpraHu3alysl.

JKuBble cuctembl (6UOCHCTeMBbI) Kak mpeAmeT u3yueHusi Ouosioruu. OT/IWUMe >KUBBIX
CUCTeM OT HeOpraHU4YeCKOMN MPUPO/BbI.

CBoiictBa OwWocucteM U HMX pasHooOpasWe. YPOBHH OpraHu3al[id OHOCHUCTEM:
MOJIEKY/ISIDHBIM,  K/IeTOUHBIM,  TKaHeBbld, OpraHW3MeHHbIM,  TMOMNY/SALXOHHO-BUI0BOM,
9KOCUCTEMHBIH (OMOTreoreHOTHUeCK i), OroCdepHBIH.

JleMOHCTpaIu:

Tabmuubl 1 cxembl: «OCHOBHBIE TIPU3HAKH JKU3HW», «YDOBHH OpraHW3aluyd >XUBOUN
TIPUPOABD».

O6opyznoBanue: Mozennb Mosekysibl JJHK.

Tema 3. XyuMHU4eCKuii COCTaB ¥ CTPOEHHE KJIETKH.

XYUMUYeCKMl ~ COCTaB  K/JeTKM.  XHUMHYecKue  37eMeHTbl:  MaKpO3JeMeHThI,
MUKpO3/ieMeHThl. Bosia 1 MUHepasibHbIe BelllecTBa.

@OyHKIIMM BOABI U MHUHepa/bHBIX BellecTB B KjeTke. [lojjep)kaHue OCMOTHUECKOTO
GanaHca.

benku. CocraB 1 cTpoeHHe 6ekKoB. AMUHOKHUC/IOTEI — MOHOMepPHI 6enkoB. He3ameHuMbIe
YU 3aMeHWMble aMUHOKUCIOTBl. AMWHOKHC/IOTHBIA COCTaB. YPOBHU CTPYKTYpbI OeTKOBOM
MOJIeKy/bl (TIepBUYHAsi, BTOPWYHAs, TPeTUUYHasi W YeTBePTHUHAs CTPYKTypa). XHUMHUYEeCKHe
cBoiicTBa OenkoB. Buonoruueckue QyHKIMKU Ge/IKOB.

depmeHThI — OWOMOTHYeCKWe Katanmu3aTtopbl. CTpoeHWe (epMeHTa: aKTUBHBIA I[€HT,
cyoctpatHast  cneuuduuHocTh.  KodepmenTtel. Burtamunbl.  OTimuusi  (epMeHTOB  OT
HeopraHUuecKuX KaTaan3aTopOB.

YrneBozbl: MOHOCaxapu/pbl (T/I0K03a, prbo3a u Je3okcupubosa), qucaxapubl (caxaposa,
JlaKTO3a) W To/NMcaxapufbl (Kpaxmas, T/JIMKOTeH, LeJitoio3a). buosornueckue QyHKUMA
yT/IeBO/IOB.

Jlunuapl:  Tpurvlepuasl, docdhonunuael, crepouabl. ['uapodunbHO-TUAPOhOOHbIE
cBoiicTBa. Buonornueckue GyHKuM aunuioB. CpaBHeHUe YIyieBo0B, OeNKOB U JIMIUJOB Kak
HMCTOUHUKOB SHEpPIrUM.



Hyknevnoseie kuciotel: JHK v PHK. HykneoTuasl — MOHOMEDBI HYKJIEMHOBBIX KHUCJIOT.
Crpoenvie u Qynkuun [THK. Ctpoenue u ¢yukumu PHK. Buzaer PHK. AT®: crpoeHue u
dbyHKIMH.

[uTosorusi — Hayka o KieTke. KjieTouHasi Teopusi — IpUMep B3avMOJEUCTBUS Ued U
(hakTOB B HAyUYHOM IO3HAHUU. MeTo/ibl U3yueHUs! KJIeTKH.

Krerka Kak 1jesiocTHast >kuBasi cucrema. OOIye MprU3HaKy K/I€TOK: 3aMKHYTasi Hapy>KHast
mMeMOpaHa, Mosiekysbl JJHK Kak reHeTHuUeCcKuii armapaT, CCTeMa CUHTe3a Oefka.

Tunbl K/IETOK: 3SyKapuOTHYecKas U TpoKapuoThueckas. (Oco0eHHOCTH CTpOeHHs
TIPOKApHOTUUECKOM KeTKU. KiteTouHasi cteHKa Oaktepuii. CTpoeHHe 3YKapHOTHUeCKOH K/IeTKH.
OCHOBHBIE OT/INUKS PaCTUTETHHOM, )KUBOTHOMN 1 TPUOHOM K/IETKH.

[ToBepXHOCTHBIE CTPYKTYphl K/IeTOK — K/IeTOYHAasi CTE€HKA, IVIMKOKAlIWKC, UX (DYHKIUU.
[Tna3matuueckass mMemOpaHa, eé cBoiictBa W (yHKIuM. LluToruiasMa U €€ OpraHoOW[bL
OpHomeMbOpaHHble opraHou bl Kinetku: OI1C, ammapar I'onbaku, ru30combl. [1o1yaBTOHOMHBIE
OpraHou/pl K/AeTKU: MUTOXOHZPHWH, IIacTUAbl. IIpoucxoxpeHre MUTOXOHAPUM M TJIACTUJ.
Buibl mtactug. HememOpaHHBIe OpraHOU/bI KJIETKH: PUO0OCOMBI, KIIeTOUHBIN LIEHTP, LIEHTPUOJIH,
PeCHUYKH, KXT'YTUKU. DYHKIMU OPraHOW/ 0B KJIeTKU. BKtoueHust.

Slmpo — perynsTopHbIi LieHTp KiaeTku. CTpoeHue sifipa: siepHasi 000/10UKa, Kapyoryia3ma,
XPOMAaTHH, [PbILIKO. X POMOCOMBI.

TpaHCnopT BelleCTB B K/IeTKe.

JeMoHCTparpm:

[Moptpetsl: A. JleBenryk, P. I'yk, T. IlIsanH, M. Illneiigen, P. Bupxos, )x. YorcoH, .
Kpuk, M. Yunkuuc, P. ®pankinul, K. M. bap.

[uarpammel:  «PacrnipefieneHre XUMHWUYECKUX 3/71€eMEHTOB B HEXUBOW MPUPOZE»,
«PacripesienieHre XMMHUUYeCKUX 37IEMEHTOB B )KUBOM TIPUPOIe».

Tabmubl U cxembl: «Ileproguueckass TabmMila XMMAYECKUX 3/IeMeHTOB», «CTpoeHHe
MOJIEKYJIbI BOZAbI», «brocuHTe3 Genka», «CTpoeHue MoneKy/ibl Oesika», «CTpoeHre GepMeHTa»,
«Hyknennosble kucnotel. [JHK», «Ctpoenne mMonekyabl AT®», «CTpoeHre 3yKapuOTUUeCKON
K/IeTKn», «CTpoeHre >KUBOTHOM KieTKu», «CTpoeHHe pacTUTe/NIbHOW KieTKu», «CTpoeHue
TPOKapHUOTUUECKOU KIeTKN», «CTpoeHue sifipa K/IeTKU», «YTJIeBOAbI», «JIUTTHIbI».

OO6opyzoBaHre: CBETOBOW MHKDPOCKOM, 00OpyZOBaHWe [yl TPOBeeHHs HalOJIFO/IeHUH,
M3MepeHnH, SKCIIePUMEHTOB, MHUKPOIIpernapaThl PacTUTe/bHbBIX, )KUBOTHBIX U OaKTepHasbHBIX
KJIETOK.

JIabopaTopHble 1 TIPaKTUUeCKue paboThI:

JlabopatopHasi pabota Ne 1. «M3ydyeHre KaTalUTHYeCKON aKTUBHOCTH (hepMeHTOB (Ha
TpyUMepe amMH/iasbl WK KaTtanasbl)».

JlabopatopHasi pabora Ne 2. «/3yueHuWe CTPOeHHsI KIETOK DPACTeHWH, >KUBOTHBIX U
GakTepwii 110, MUKPOCKOTIOM Ha FOTOBBIX MUKpPOIIperapaTax U UX OMUCAHUe».

Tema 4. )KusHeiesTe/IbHOCTh K/IeTKU.

ObmeH BelectB, uid MeTaboau3aM. AccumMwisiusi (TIacTUUeCKWd oOMeH) W
JVICCUMUTISILIUS (9HepreTryecKrii o0OMeH) — ZiBe CTOPOHBI eJHOTO TipoLiecca Metabosmsma. Posb
3aKOHOB COXPaHeHHs Bel|eCTB ¥ SHePIuU B TIOHUMaHUK MeTabos3ma.

Tunbl oOMeHa BelljecTB: aBTOTPO(HBIN U reTepoTpodHbiii. Ponb (pepmeHTOB B 0OMeHe
Bell[eCTB Y INIpeBpallleHU SHepruu B KJIeTKe.

dortocuHTe3. CBeroBass U TeMHOBas (a3l dotocuHTe3a. Peakimu ¢doTocuHTe3a.
SddexTuBHOCTL hoTOCHHTEe3a. 3HaUeHUe POTOCUHTE3a /IS )KU3HU Ha 3emsie. Bausinue ycioBuii
cpezibl Ha (POTOCHHTE3 U CIIOCOOBI TOBBILIIEHUS eT0 MPOJYKTUBHOCTH Y KY/IbTYPHBIX PaCTeHUH.



XeMmocuHTe3. XeMOCHUHTe3Upytole OakTepuu. 3HaueHWe XeMOCHHTe3a /s JKU3HU Ha
3emie.

OHepreTnueckuii oOMeH B  KijeTke. PacmjeryieHne  BeljecTB, BbljjesieHWe |
aKKyMY/IMpOBaHKe SHePruu B KjleTKe. JTarbl 3HepreTuueckoro obmeHa. I'mikonu3. bposkeHue u
ero BuApl. KucioposHoe OKWCIeHMe, WIA K/IeTOYHOe JbixaHue. OKUC/IHTe/IbHOe
dochopunrposanre. DPHeKTUBHOCTb IHEPTETHUECKOTO 0OMeHa.

Peakiiu marpuuHoro cuHTte3a. [‘eHeTuueckas uHpopmauus u [JHK. Peanusarus
reHeTM4eCckou MHGOpMaluM B KjeTKe. ['eHeTUUeCKUM KOJ W ero CBOMWCTBA. TpaHCKpUIILUS —
MaTpuuHbli cuHTe3 PHK. TpaHcssiius — 6uocuaTe3 6enka. JTarbl TpaHCIAIMH. KoarpoBaHue
aMUHOKUCIOT. Posb pubocom B 6uocrHTe3e Oenka.

Heknerounsle QopMbl >XKM3HM — BUpPycbl. Mctopusi OTKpbiTHs BupycoB (. U.
ViBaHoBCcKuii). OCOOeHHOCTH CTPOEHUs U )KU3HEHHOTO 1WK/a BUPYycoB. bakrepuodaru. bosesnu
pacTeHUl, )KMBOTHBIX U Ueli0BeKa, BbI3biBaeMble BUpycaMu. Bupyc nuMmyHo eduiuTa yesioBeka

(BY) - Bo30yautens CIIM/Ja. OOpaTHass TpaHCKPWIILIWS, peBepTasa U HWHTerpasa.
[TpodunakTHKa pacpoCTPaHEeHHUs] BUPYCHBIX 3a00/IeBaHUMA.
JeMoHCTparpm:

[Toptpetsi: H. K. Konbiios, . 1. IBaHoBckuii, K. A. Tumupsizes.

Tabmuubl W cxeMbl: «Tunbl  TNUTaHus», «Metabomusm»,  «MUTOXOH/PUS»,
«JHepreTUUecKuil 00MeH», «Xjoporuiact», «®orocunre3», «Ctpoenue [JHK», «CtpoeHue u
(byHKUMOHMpOBaHHe TeHa», «CuHTe3 Oeska», «['eHeTWUuecKMi Koi», «BupychI»,
«bakrepuodaru», «CTpoeHue U >Ku3HeHHbIM UWKA Bupyca CIIW/[a, 6akTtepuodara»,
«Permkanusa JTHK».

O6opyznoBaHue: Mofenu-aruivkaimu «Yasoenue THK u tpaHckpumiwsi», «buocuHTe3
6enka», «CTpoeHHe KJIeTKU», Mozienb CTpYKTypbl JJHK.

Tema 5. PasMHOXeHHe ¥ HHAVBH/ya/IbHOE pa3sBUTHe OpraHHu3MOB.

KneTouHblld 1|MK/A, WM >KU3HEHHBIM LMK/ KiaeTkU. VHTepdasza u muto3. [Ipoueccel,
rpoTekatoijie B uHTepdase. Permkauus — peakiuss mMatpuuyHoro cuHre3a [JHK. Ctpoenue
XpPOMOCOM. XPOMOCOMHBIN HabOp — KapuoTWIl. [IWMUIOUJHBIA W TaruIOWJHBIA XPOMOCOMHBIE
Habopbl. Xpomatuzbl. LIuTosornyeckrie OCHOBBI Pa3MHOXKEHHS] M WHAWBUYATbHOTO Pa3BUTHS
OpraHv3MOB.

Henenue kymetkn — muto3. Craguu murosa. IIporeccel, mpoucxopsilye Ha pa3sHbIX
CTaiusIX MUTO3a. bronoruueckrii CMbIC/T MUTO3a.

[Tporpammupyemasi rube/b KJI€TKH — arlornTo3.

@®opMbl pa3MHOXKEHMsI OpraHuM3MoB: Oecriojioe u TosoBoe. Bugel  Gecriosnioro
pa3sMHOXKeHHsI: JieJieHWe HaZlBoe, TIOUKOBaHHE OJHO- M MHOTOKJIETOUHBIX, CIIopoobpa3oBaHue,
BereTaTMBHOE pa3MHOXXeHHe. VICKyCCTBeHHOe K/JIOHMpPOBaHHE OPraHW3MOB, €ro 3HaueHue [Jisi
CeseKLUH.

[TosoBOe pa3MHOXKeHUe, ero OT/NUUs OT becrosnoro.

Meiio3. Craguu Mmetios3a. [lponecchl, mpoucxopsiue Ha crajusx meio3a. [loBeneHue
XpoMoCoM B Meno3e. KpoccrHrosep. buosiornueckuii CMbICI U 3HaUeHUe Melo3a.

['ameToreHe3 — npoijecc 00pa30BaHUs TIOJIOBBIX KJIETOK Y )KUBOTHBIX. [10/10BbIe KeJie3bl:
CeMeHHUKH U sSUYHUKU. OOpa3oBaHHe W pa3BUTHE TIOJIOBLIX KJIeTOK — rameT (CriepMaTo30uf,
AllleKeTka) — crepMatoreHe3 U oBoreHe3. (OcoOeHHOCTHM CTpPOeHMs —SIMLeKIeTOK WU
criepMaro3ouzioB. OriofnoTBopeHue. ITapreHoreHes.

WnguBngyansHoe pasBuTHe (OHTOTeHe3). OMOpHOHanbHOe pasBuTHe (3MOpHOTreHe3).
Otanbl 5MOPUOHATBLHOTO DPAa3BUTHSL Y TO3BOHOYHBIX JKUBOTHBIX: JIpoOsieHWe, TracTpy/siLius,



opraHoreHe3. [TocTaMOprioHanbHOe pa3BuTHe. TUIBI TOCTIMOPUOHAIBLHOTO Pa3BUTHUS: TIPSIMOE,
HerpsiMoe (JIMUMHOYHOe). BriusiHue cpeibl Ha pa3BUTHE OPraHM3MOB, (AKTOPBI, CIIOCOOHBIE
BbI3bIBaTh BPOXKJEHHBIE YPOLCTBA.

Poct u pa3Butue pacteHuii. OHTOreHe3 LIBETKOBOI'O PACTeHHs: CTPOeHUe CeMeHH, CTailuu
pasBUTHSL.

JleMOHCTparpu:

Tabmuipl u cxembl: «POPMbI Pa3MHOKEHUST OPraHU3MOB», «/[BOIHOe OTUIO/0TBOpEHHE Y
L[BETKOBbIX pacTeHui», «BereraTuBHOe pa3MHOXXeHHEe pacTeHWi», «lleneHue KeTKu
OakTepuii», «CTpoeHHe IIO/IOBBIX KJIeTOK», «CTpoeHHe XPOMOCOMBI», «KIeTOUHBIA IUK/I»,
«Permikanus HK», «Mwuto3», «Meiio3», «[IpsiMoe 1 Hempsimoe pa3Butue», «['ameTtoreHes y
MJIEKOTTUTAIOLIUX U YesioBeKa», «OCHOBHbIE CTaJuX OHTOTeHe3a».

O6opyoBaHMe: MHUKPOCKOM, MHUKporipernapatbl «CriepMaTo30UAbl MJIEKOTIUTAIOIIEro»,
«SlilllekneTka Miekonurarolero», «KaprokvHe3 B KieTKaX KoOpellka J/yKa», MarHUTHas
Mo/ieJib-anTIMKalus «/leneHue knetku», mogens [JHK, Mozens MetadasHoil XpOMOCOMBI.

JIabopaTopHbIe ¥ IPaKTUYECKHe PabOTHI:

JlabopatopHasi pabota Ne 3. «HabmogeHre MuTO3a B K/IeTKaX KOHUMKA KOpeIlKa JIyKa Ha
rOTOBBIX MUKpOIIperiapaTax».

JlabopaTtopHasi pabora Ne 4. «/3yueHWe CTpOEHUs TIOJIOBBIX KJ/IETOK Ha TOTOBBIX
MUKpOIIperiaparax».

Tema 6. HacneacTBeHHOCTb M U3MEeHYMBOCTh OPraHHU3MOB.

Ilpegmer w 3amaum reHeTWKU. VICTOpUSI pa3BUTHS TeHETUKW. Po/b LUTOJIOTUA U
MOPHOJIOTUY B CTAaHOBJIEHUH TeHeTHUKH. BKilasi pOCCUHCKUX U 3apy0e)KHBIX YUEHBIX B Pa3BUTHE
reHeTHKU. MeToapl TeHeTUKH (TUOPHUJOOTUYeCKUM, LUTOT€HEeTUUYeCKU, MOJIeKYJISIPHO-
reHeTrueckrii). OCHOBHbIE reHeTUUeCKre MOoHATUs. ['eHeTHUecKasi CHMBOJIMKA, UCTIOIb3yeMasi B
cxemMax CKpellvBaHUH.

3aKOHOMEpHOCTH  HacC/leloBaHUs  IIPU3HAKOB, ycTaHOB/JAeHHble ['.  MeHjenem.
MoHorubpusHOe CKpellBaHue. 3aKOH eJMHO00pa3susi TMOPU/IOB TIepBOro ToKosieHust. [IpaBuio
[JOMHWHUPOBaHVsA. 3aKOH pacliervieHuss Mpu3HakoB. ['urore3a uucTtoThl ramer. [losHoe u
HEIOJIHOe JOMUHUPOBaHHUe.

OurnbpupHoe  cKpelvBaHMe. 3aKOH He3aBUCHMMOIO HAac/le[OBaHHSl  IPU3HAKOB.
LluToreHeTueckrue OCHOBBI AWTMOPUHOTO CKpelLuBaHUs. AHa/lW3Mpylolllee CKpeljuBaHUe.
Vicnonb30BaHue aHAM3UPYIOIIEro CKpeIUBaHusl /ISl OTpe/ie/IeHHsI TeHOTHIIa 0COOM.

CrerieHHOe Hacje/oBaHWe TpU3HAaKoB. Pabora T. MopraHa 1o crjernyieHHOMY
Hac/el0BaHUIO reHoB. HapylilieHue crierieHNst TeHOB B pe3y/ibTaTe KpOCCUHI OBepa.

XpOMOCOMHasl TeOpUs Hac/le[CTBeHHOCTU. ['eHeTUUeCKue KapThl.

I'eneTuka mnosia. XpoMOCOMHOe OIrpefiesieHue 110J1a. AyTOCOMBI U I0JI0Bble XPOMOCOMBI.
l'omorameTHble U reTeporaMeTHble OpraHv3Mbl. HaciieoBaHve TpPH3HAKOB, CLEIIEHHBIX C
TI0JIOM.

N3meHunBOCTh. BH/ibl U3MEHUMBOCTHY: HeHac/le,CTBeHHas U Hac/eACcTBeHHas. Posib cpefibl
B HeHaC/Ie[JCTBEHHOW HW3MEHUMBOCTU. XapaKTepucTHUKa MOU(MUKALMOHHOW W3MEHUYMBOCTH.
BapuanyoHnHsii psif ¥ BapyauuoHHas KpuBas. Hopma peakuuu niprsHaka. KosuecTBeHHbIE U
KaueCTBeHHbIe MPHU3HAKU U UX HOpMa peaklyy. CBOMCTBa MOAU(PUKALIMOHHON N3MEHUUBOCTH.

HacnescTBeHHast, UM reHOTUINMUECKasi, U3MeHUMBOCTb. KoMOMHAaTHBHasi U3MeHUHUBOCTb.
Meii03 ¥ TI0JIOBOM TIpOLIECC — OCHOBA KOMOWHATMBHOW W3MEHUWBOCTH. MyTallMOHHAs
n3MeHuUMBOCTh. Kraccudukauys MyTaluii: reHHble, XPOMOCOMHBIe, reHOMHble. YacTtora u



MIPUUMHBI MyTaluii. MyTareHHble (akTopbl. 3aKOH FOMOJIOTMUECKUX PSIOB B HAC/Ie[ACTBEHHON
nsMeHunBocty H. V. BaBunosa.

BHesinepHast Hac/ieZICTBEHHOCTb M U3MEHUHUBOCTb.

l'enetrka uyenoBeka. Kapuortun yenoBeka. OCHOBHble MeTO/bl T€HETHMKU 4Ye/lOBeKa:
reHeajlOTHUeCKUM, OJIM3HELIOBBIM, [MTOTeHeTHUYeCKHH, OHMOXMMHUYECKHH, MOJIEKYIISIPHO-
reHernueckuy. CoBpeMeHHOe OIlpejie/ileHHe TeHOTWIIA: TI0JJHOTeHOMHOe CeKBEeHHPOBaHUe,
TeHOTUITUPOBaHWe, B TOM uucjie ¢ Tomoieio ITIIP-aHamu3a. HacnenctBeHHbIe 3a00/1€BaHMUS
yesioBeKa: reHHble Oosie3Hd, 0osie3HW C  HACIeJCTBEHHOW  IpeJpacIio/ioyKeHHOCThIO,
XpOMOCOMHbIe 0Oosie3Hu. ComaTuueckhe W TeHepaTHBHble MyTaluu. CTBOJIOBbIE KJIETKHU.
[TpuHIMIBI 370POBOTO 00pasa KW3HH, JUArHOCTHKH, MPOMUIAKTUKHA U JIeUeHHUs] TeHeTUYeCKUX
Oose3Heli. MenUKO-TeHETUUECKOe KOHCY/bTHPOBaHWe. 3HaueHHWe MeAUIUHCKOW TeHEeTUKU B
TIpeZIOTBPALlleHUH U JIeUeHUH reHeTHYeCKUx 3abosieBaHMIA yesioBeKa.

JeMoHCTparpm:

[Moptpetsl: I'. Mengens, T. Mopran, I'. ge ®pus, C. C. UerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBurios.

Tabmuupbl U cxembl: «MOHOTMOPUHOE CKpel[MBaHWe U ero LUTOreHeTHUecKasi OCHOBA»,
«3aKOH pacllervieHduss W ero LUTOreHeTHYecKass OCHOBa», «3aKOH YMCTOTBI TameT»,
«durubpusHoe CcKpeluBaHue», «LIuTo/OrMueckrie OCHOBBI JUTMOPUIHOTO CKpEIIMBaHUs»,
«Meiio3», «B3auMo/ielicTBYE asljie/bHBIX TeHOB», «I'eHeTHUecKre KapThl paCTeHUH, )KUBOTHBIX
U uesioBeKa», «['eHeTuKa moja», «3aKOHOMEDHOCTH HacC/el0BaHUsl, CLIE[IJIEHHOTO C T0JIOM»,
«KaproTtunbl uye/lioBeKa U JKUBOTHBIX», «BHABI W3MEHUHMBOCTH», «MoaubHKalOHHAS
W3MeHUHBOCTh», «HacnemoBanue pesyc-dakropa», «['eHeTHKa TPy KpoBu», «MyTallMOHHas
V3MEHUMBOCTb».

O6opyoBaHue: MoeNu-anTuiKauu  «MoHOTUOprHOe CKpeljuBaHue», «HemomHOe
JOMUHUPOBaHHEe», «IuruOpuaHOoe cKpeluBaHue», «IlepeKpécT XpoMOCOM», MHMKPOCKON U
MUKporpenapat «/Ipo3oduna» (HopMa, MyTaly (GOpMbl KPbIJIbeB U OKPACKU TeJa), repbapuit
«["opox moceBHOI».

JIabopaTopHble ¥ NpaKTUUeCKre paboThI:

JlabopatopHast pabota Ne 5. «/3yueHre pe3y/lbTaTOB MOHOTUOPUAHOTO U AUTHOPHUIHOTO
CKpeIMBaHUS Y AP030(PUsibl Ha TOTOBBIX MUKpOIIpernaparax».

JIabopatopHasi pabota Ne 6. «/3yueHre MOAU(PHUKAIIMOHHON W3MEHUMBOCTH, TIOCTPOEHHE
BapHAalL[MOHHOTO Psi/ia U BapyUal[MOHHON KPUBOM».

JlabopatopHasi pabora Ne 7. «AHamM3 MyTalMid y [Jpo30pHWIbl Ha TOTOBBIX
MUKpOIpernaparax».

[MpakTryeckast pabora Ne 2. «CocTaByieHUe U aHa/u3 PO/IOC/IOBHBIX UeoBeKa.

Tema 7. Ceyekipist opraHu3MoB. OCHOBEI GHOTEXHOJIOTHH.

CeslekLis KaK Hayka W MpoLiecc. 3apoXkieHue cejleKjuy 1 AoMecTukalus. Yuenve H. U.
BaBwioBa 0 I1leHTpax MPOMCXOXKJEHUSI W MHOrooOpasust Ky/JbTYPHBIX pacTeHui. L]eHTpbl
TIPOUCXOXK/IEHUST IOMAllTHUX )KUBOTHBIX. COPT, MOPO/ia, LITaMM.

CoBpeMeHHble MeTO/bI CeJIeKI[UU. MacCOBbIA U WHUBUAYATbHBIA OTOOPBI B CEIEKI[UH
pacTeHUH U >KUBOTHBIX. OljeHKa 3KCTepbepa. BM3KopoCTBeHHOe CKpelliBaHue — UHOPUIVHT.
UYucrasgs smuaMs. CKpelyBaHWe UHCTBIX JIMHUW. ['eTepo3uc, WM TruUOpUAHas CUIA.
HepopcTBeHHOe cKpelyBaHue — ayTopuguHr. OtjanéHHas rubpuusalus U eé  yCIexu.
VckyccTBeHHBIM MyTareHe3 W TMOMy4YyeHUe TMOJUIUIONJ0B. JIOCTH)KeHHs CesIeKL[UM pacTeHuH,
>KUBOTHBIX 1 MUKPOOPTaHU3MOB.



buorexHosoruss Kak oOTpac/ib IPOM3BOACTBA. ['eHHass WH)XKeHepus. OTalbl CO3JaHUS
pekomOuHanTHOM JIHK u TpaHcreHHBIX opraHu3moB. KieTouHasi uH)keHepusi. KieTouHble
KY/JbTYPbl. MUKDOK/IOHa/IbHOE pa3MHOKeHue pacTeHui. KiioHMpoBaHUe BBICOKOIPOYKTUBHBIX
Ce/IbCKOXO035IUCTBEHHBIX OPraHU3MOB. OKOJIOTHYeCKWe W 3IThueckue rmpobseme. 'MO  —
reHeTHYeCKU MOAU(HULMPOBaHHbIE OPraHU3MBI.

JeMoHcTpanuu:

[Toptpertsr: H. . BaBunos, 1. B. Muuypus, I'. [l. Kaprieuenko, M. @. V1BaHOB.

Tabmupbl ¥ cxembl: KapTa «LleHTpbI TPOMCXOXKIEHWs M MHOrooOpasusi Ky/IbTYPHBIX
pacteHuit», «I[1opofbl JOMAIIIHUX >XKUBOTHBIX», «CopTa Ky/JbTYPHBIX pacTeHui», «OTHanéHHas
rubpugusaius», «Pabotel akagemuka M. @. VBaHoBa», «Ilomuriouaus», «OOBEKTHI
OuorexHonorum», «KeTouHble KylbTypbl M KJIOHHWPOBaHHe», «KOHCTpyWpoOBaHUWe U TIepeHOC
TeHOB, XPOMOCOM».

O6opyoBaHue: MYJISDKM TUIOIOB M KOPHEIUIOZIOB AWKUX (POPM U KYJIbTYPHBIX COPTOB
pacteHui, repbapuii «CesTbCKOX03SMCTBEHHBIE PACTEHUS».

JIabopaTopHbIe ¥ IPaKTUYECKHe PabOTHI:

IKckypcusi «OCHOBHbIE METObl Y JOCTW)KEHUSI CelleKL[UM pacTeHWH U >KUBOTHBIX (Ha
CeJIeKLIMOHHYIO CTaHLMI0, TUIEMEeHHYH0 (epMy, COPTOUCIIBITATeNbHbIM Y4YaCTOK, B TeIJIMYHOE
X035HCTBO, Tab0PaTOPUIO arpOyYHUBEPCUTETA UM HAYYHOTO LIEHTPa)».

11 KITACC

Tema 1. DBO/IOIMOHHAsA OMOJIOTHSL.

[TpeAnochlIKM BO3HWKHOBEHMSI SBOJIFOLIMOHHOW TeOpUU. OBOJIIOL[MOHHAsI Teopusi U eé
MecTo B Ouosiorvu. BivsiHye 3BOTIOIMOHHON TeOPUH Ha pa3BUTHe OHUOJIOTHU U IDYTUX HayK.

CBuzerenbCcTBa 5BOMIOLMU. [laneoHTOnoOrMyeckye: MoC/aAe[0BaTebHOCTb —IOSIBIEHUS
BU/IOB B T1a/IEOHTOJIOTUUECKOM JIETOMUCH, Tiepexo/jHble (opMbl. broreorpaduueckue: cxo/iCTBO
Y pa3uuue GayH U (1Iop MaTepruKOB U OCTPOBOB.

OMOpHoorueckre: CXOJCTBA U Pa3IduMs 3MODHUOHOB Pa3HbIX BUOB TTO3BOHOUHBIX.
CpaBHUTe/IbHO-aHATOMUYECKHe: TOMOJIOTMYHbIe, aHa/OTMYHble, DPYJVUMEHTapHble OpraHsbl,
aTaBU3Mbl. MoJeKy/IIpHO-OMOXUMHUYeCKHe: CXOACTBO MEeXaHWU3MOB HacC/Ie[CTBEHHOCTH U
OCHOBHBIX MeTaboMuecKux MmyTel y BceX OpraHu3MOB.

OBoyoLMoHHass Teopus Y. /[lapBuHa. IIpeAmnoceuiKM BO3HUKHOBEHUSI [apBUHU3MA.
[BwKyie CUIbl H3BOMIIOLUUK  BUAOB 10 /[lapBuHy (KM30bITOUHOE pa3sMHOXeHHEe TIpU
OTPaHUUEHHOCTH PeCypCOB, Heompe/e/iéHHas HW3MEeHUMBOCTb, Oopbba 3a CyllecTBOBaHHUe,
eCTeCTBEeHHBIN 0TOOD).

CuHTreTnueckas Teopust 3BomoLun (CTO) u eé 0CHOBHBIE MOJIOKEHMUS.

MukposBomonust. [Tonynsuys Kak evHMLIA BUZIA U SBOJTIOLUU.

[BwKyiye cunbl (pakTopbl) BOMOLMU BUJIOB B TpUpPOJie. MyTal[MOHHBIA TIpoLiecC U
KOMOWHATUBHAsE W3MEHUMBOCTb. [lOMy/sliMOHHBIE BOJIHBI U JApeid TeHOoB. W3onmsums u
MUTpaLusl.

EcrecTBeHHbIM 0TOOp — Hampa/siomui ¢dakTop 3Bomouud. DopMbl eCcTeCTBEHHOTO
otbopa.

[Tpucrocob1eHHOCTh OPraHU3MOB KakK pe3y/bTaT 3BOJIOLUU. [IpuMepsl niprcrocobieHui
y opranu3moB. Apomop¢03bl U UauoaJanTaluu.

Bung u BumooOpasoBanue. Kputepum Buga. OcHoBHbIe (oOpMbI BHA000pa30BaHUS:
reorparueckoe, 5K0JI0rMUecKoe.



MakposBomorusi. PopMbl 3BOMIOLMM: (UIeTUYeCcKas, JUBepreHTHasi, KOHBepreHTHas,
napasiiesibHasi. HeobpaTuMoCTh 3BOJTIOINY.

ITpoucxoxzaenue OT  HeCIleLMau3upOBaHHBbIX  IPEeJKOB. ITporpeccupyromias
crieManu3anys. AfanTruBHas pajuaLiys.

JeMoHCTparpm:

[Toprpetsr: K. Jlunnen, XK. b. Jlamapk, Y. [Japsun, B. O. Kosanesckui, K. M. bap, 3.
I'ekkens, @. Mrosniep, A. H. CeBepLioB.

Tabmuiel W cxembl: «Pa3BuUTHe OpraHMYeCKOro Mupa Ha 3emiie», «3apo/bIiin
TO3BOHOYUHBIX JKUBOTHBIX», «ApXeornTepukc», «®PopMbl OOpPEOBI 3a CyI[eCTBOBaHHEY,
«EcrectBeHHbI1  0TOOp», «MHOroobpa3ue cOpTOB pacTeHHit», «MHoOroobpasue TmOpoz
JKUBOTHBIX», «[Tonmynarmm», «MyTaroHHas U3MEHUNUBOCTbY, «Apomopdo3bi»,
«pnoamanTaumm», «OOMas gereHepaiusi», «IBKYyIMe CUIbI 3BOMIOLMK», «Kapra-cxema
Mapiipyta mnyreinectBuss Y. [lapBuHa», «bopbba 3a cyiecTBoBaHue», «IIpucroco6eHHOCTh
OpraHu3MoB», «I'eorpaduueckoe BUA000pa3oBaHue», « IKOJIOTHUECKOe BU[000pa30BaHue».

OO6opyzoBaHye: KOJ/UIEKIMSI HACEKOMBIX C Pa3/IMYHbIMU TUTIAaMU OKpPackH, Habop TJI0Z0B U
CeMsiH, KoJuteKusi «[IpuMephl 3allUTHBIX TIPUCTIOCO0IeHUH Y )KUBOTHBIX», MoZiesib «OCHOBHbIE
HaTpaBJIeHUs IBOJIIOLMN», 00bEMHast Mojieb «CTpoeHre TOIOBHOTO MO3Ta TT03BOHOUHBIX».

buoreorpaduyeckass kKapra Mupa, Kosekiusi «®DopMbl COXPaHHOCTH HCKOMaeMbIX
JKUBOTHBIX U PacTeHHUi», MOJeb anruidkaius «IlepeKpécT XpoMOCOM», BJIaKHbIe TperiapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKW», MUKporipernapaT «/lpo3odwuna» (HopMma,
MyTaLry (OpMbI KPbIIIbEB U OKPacKu Tesa).

JIabopaTopHbIe ¥ IPaKTUYECKHe PabOTHI:

JlaboparopHas pabota Ne 1. «CpaBHeHHe BUZIOB 10 MOP(HOIOTMYECKOMY KPUTEPUIO».

JlaboparopHass pabora Ne 2. «OrmucaHue TNPUCIIOCOOJIEHHOCTY OpraHu3Ma H  eé
OTHOCUTEJIbHOTO XapakKTepa.

Tema 2. BO3HUKHOBEHMeE ¥ pa3BUTHE )XKU3HU Ha 3eMie.

[loHayuHble TIpe/iCTaBlIeHNs O 3apOXKJeHWUHU >KM3HU. HayuHble rumnore3bl BOSHUKHOBEHHS
KU3HU Ha 3emsie: abWoreHe3 W IMaHCTepMUsi. XUMHUUeCKasi SBO/OLMSA. AOHOTeHHBbIM CUHTe3
OpraHWYecKWX Bel[eCTB W3 HEOpPraHWYeCcKuMxX. OKCIepUMeHTa/lbHOe  TIOATBEpPIKJeHue
XUMUAYECKOH 3BOJIOIMK. HauasmbHble 3Tarbl OMosiornueckoi sposoruu. ['mrote3za PHK-mupa.
dopmHpoBaHre MeMOpPaHHBIX CTPYKTYP M BO3HHUKHOBEHUE MPOTOK/IETKH. [lepBble KJIeTKU U WX
sBomoLMsA. POpMUPOBaHKE OCHOBHBIX IPYIII KUBBIX OPraHU3MOB.

PasBute >xu3HM Ha 3ewmsle IO 3paM M 1nepuosaMm. Kartapxei. Apxeuckas U
npoTepo3oiickass 3pbl. [laneo3oiickasi spa U €€ Tepuobl: KeMOPUMCKHUM, OpJOBUKCKHUM,
CUTYPUKCKUM, EBOHCKUM, KAMEHHOYTOJIbHBIN, TePMCKUH.

Meso301CKas 3pa 1 eé repuo/pl: TPUACOBBIM, FOPCKUN, MEJIOBOU.

KaliHo30i1cKas 3pa 1 eé repuo/pl: raaeoreHOBbIM, HeOT€HOBBIN, aHTPOIIOr€HOBBIM.

XapakTepycTHKa K/iuMaTa U reojiornyeckux mporeccoB. OCHOBHbIE 3Tambl 3BOJIIOLIAA
pacTUTeIbHOTO0 W >KMBOTHOTO MHpa. ApoMopgo3bl y pacTeHWH M >KMBOTHBIX. [losiBieHue,
pacLBeT ¥ BbIMUPAHUe TPy KUBbIX OPraHU3MOB.

CucTtemMa OpraHM4eCcKOro MyUpa Kak OTpakeHWe 3BOJIIOLMM. OCHOBHBIE CUCTEMaTHYecKHe
rpyNIbl OPraHW3MOB.

OBomOLMsT  yesioBeKa. AHTPOIONOTUS KakK Hayka. Pa3sBUThe mpeAcTaB/lieHUN O
TIPOUCXOJKJEHUN UerioBeKa. MeTozbl u3ydyeHns aHTporioreHesa. CxoZCTBa U pa3inuus yeyioBeka
1 )KUBOTHBIX. CHCTeMaTHUUeCKOoe M0I0KeHUe YeloBeKa.



HOBwxymme cunbl (pakTopel) aHTpororeHe3a. HaciencTBeHHass HW3MEHUMBOCTb U
ecTeCTBeHHbIM 0TOOp. OOIIeCTBeHHbIN 00pa3 >KW3HU, U3TOTOBJIEHUE OPYJWH TPy/ia, MBIIILIEHHE,
peub.

OcHOBHbIE CTaAUM W BeTBM 3BOJIIOLIMM UejiOBeKa: aBCTpajonuTekd, UenoBeK yMebiH,
YesioBek nmpsMoxoAsiuid, YenoBek HeaHJepTanbCckuii, YesoBek pa3yMHbiii. Haxoaku
WCKOTIaeMbIX OCTaTKOB, BPeMsi CyII[eCTBOBaHHs, 00/1aCTh pacrpocTpaHeHusi, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPY/AUSL.

YesoBeueckue packl. OcHOBHBIe OoJbllIe pachl: eBporeouHast (eBpasuiicKasi), Herpo-
aBcTpasioujHass  (3KBaTopuasjbHasi), MOHTo/oWgHast  (a3uaTCKO-aMepuKaHCKasi). YepThl
TIPUCTIOCOO/IEHHOCTH  TIPeZCTaBUTe/Iel ue/loBeYeCKUX pac K YC/IOBUSM  CYILeCTBOBAHMS.
EnvHcTBO yenoBeyeckux pac. Kputrka pacusma.

JeMoHCTparpm:

[Toptpetsr: @. Penu, JI. ITactep, A. U. OnapuH, C. Mumep, I'. FOpu, Y. /lapBuH.

Tabmuipl ¥ cxembl: «Bo3HMKHOBeHHe COTHEUHON CHUCTeMbl», «Pa3BuUTHe OpraHMUYecKoro
mupa», «PactuTtesnbHasi KieTkKa», «KUBOTHasi KieTka», «[IpokapuoThueckasi KieTKa»,
«CoBpeMeHHasi CUCTeMa OpraHH4eckoro Mupa», «CpaBHeHWe aHAaTOMHUECKHX YepT CTPOEHUs
ye/ioBeKa M uesioBeKOOOpa3HbIX 00e3bsiH», «OCHOBHbIE MeCTa Ta/JleOHTOJOTHUeCKUX HaxOZ0K
TpeIkOB COBPEMEHHOT0 YesjioBeKa», «J/lpeBHeliiine moau», «[peBHue moau», «[lepBbie
COBpEMEeHHbIEe TI0IN», «UeoBeuecKue pachi».

Ob6opynoBanue: Mymspku — «[IpoucxoxzaeHue uenoBeKa» (OHOCTBI  aBCTPAJIONMTEKA,
MTUTEKAHTPOIIa, HeaHJepTasiblja, KPOMaHbOHI[A), CJENKU WM M300pakeHHs] KAMEHHBIX OpyAui
1epBOOBITHOTO YesioBeKa (KaMHHU-UOIephl, pyousa, ckpeba), TeoXpoHO/IOrHueckasi Tab/uiia,
KosuieKiyst «®opMbl COXPAaHHOCTU UCKOTIaéMbIX >KUBOTHBIX M paCTeHUI».

JIabopaTopHble ¥ NpaKTUUeCKre paboThI:

[Mpaktryeckast pabora Ne 1. «/3yueHre UCKOTIaeMbIX OCTaTKOB PAaCTEHWM U >KUBOTHBIX B
KOJTEKLIASIX ».

OKCcKypcusi «OBOJIIOLMSI OPraHWYecKoro Myvpa Ha 3emsie» (B ecTeCTBeHHO-HAayUHbIA WK
KpaeBeJueCcKUil My3eit).

Tema 3. OpraHu3MEl ¥ OKpy>Karolas cpeja.

OKosiorusi Kak HayKa. 3ajjaud U pasfiesibl  9KOoJAorud. MeToAbl 3KOJIOrHUecKrx
MCC/leIoBaHUNA. JKO/IOTHYeCKoe MHPOBO33peHre COBPEMEHHOT0 YesloBeKa.

Cpegpl  o0OWTaHUSI  OpraHM3MOB:  BOJHAs,  HA3eMHO-BO3yIlIHas,  TIOYBEHHas,
BHYTpPHUOpPraHU3MeHHasl.

Okosornyeckue akropel. Krmaccudukauys sKosorndyeckdx ¢akTopoB: abMOTHUecKue,
OuoTHueckue U aHTpoOIoreHHbIe. [leficTBUe 5K0/I0ruuecKrx (pakToOpoB Ha OPraHU3MBbI.

AbuoTtnueckue  (GakTOphl:  CBET, TeMIlepaTypa, BJAAKHOCTb.  DOTOMEPUOAU3M.
[TpucrnocobeHyst OpraHU3MOB K JIeMCTBUI0 aOMOTUUeCKUX (haKTOPOB. Brosornuecke puTMal.

buotnueckrie  QakTopel. Buabl OMOTHYECKMX  B3aUMOJIEHCTBHI: KOHKYpEHI[HS,
XUIL[HUUeCTBO, cuMO1o3 u ero ¢opmel. [Tapa3uTusm, Koomneparys, MyTyaau3M, KOMMeHCA/TU3M
(KBapTHpAHCTBO, HaxyeOHMUeCTBO). AMeHcanmu3M, HeWTpaim3M. 3HaueHWe OMOTUYeCKHX
B3aMMO/IeHICTBHI /IS CYIIeCTBOBAHMSI OPTaHU3MOB B TTPUPOJHBIX COO0IIeCTBaX.

OKosiorHYyecKre XapaKTepUCTUKUA Tonyasiuu. OCHOBHbIE TOKa3aTenyd TOMYJ/ISLUN:
YMCJIEHHOCTb, TJIOTHOCTh, POXKJAeMOCTb, CMEPTHOCTb, TIPUPOCT, Murpauus. JlrHamMuKa
YMCJIEHHOCTY TIOMYJISILIUU U €€ peryJisiiiusl.

JleMoHCTparpu:
[Toptpetsr: A. I'ym6obAT, K. ®. Pynbe, D. ['ekke/b.



Tabmuubl u cxeMbl: Kapta «[IpupoHbie 30HbI 3emin», «Cpefibl 06HUTaHUs OPraHKU3MOBY,
«®Doronepuogusm», «llonmymauun», «3aKOHOMEPHOCTM pOCTa YMC/IEHHOCTU IOMYJIALUU
HGbY30pUU-TyhenbKu», «[IHUIIeBbIe Ierm».

JIabopaTopHble 1 IIpaKTHYeCKKe paboThL:

JlaboparopHast pabota Ne 3. «Mopdonoruueckrie 0cO6€HHOCTH PacTeHUM U3 pa3HbIX MECT
oOuTaHUs».

JlabopatopHast pabota Ne 4. «B/usiHMe CBeTa Ha POCT U pa3BUTHe YePEHKOB KOJleyca».

[TpakTrueckast pabota Ne 2. «ITofCUET TIIOTHOCTH TIOIYJIALIMNA Pa3HBIX BUAOB PACTEHU».

Tema 4. Coo0I1jecTBa ¥ 5KOJIOTHIECKHE CHCTEMEL

CooOmjectBo  opraHu3mMoB —  OworieHo3.  CTpPyKTypbl — OWOI|eHO3a:  BHUIOBas,
MPOCTPaHCTBeHHast, Tpoduueckas (muireasi). Buabl-nomuHanThl. CBsA3u B OHOLEHO3e.

OKosiornyeckue CUCTeMbI (3KocucTeMbl). [ToHsaTHe 006 3KocucTeMe W OHOTreorieHO3e.
@OyHKI[MOHA/bHbIE  KOMITOHEHTbI 3KOCHUCTEMBI: TIPOAYLIEHThl, KOHCYMEHTBI, peJyLeHThI.
KpyroBopot BellecTB M TOTOK 3Hepruvd B 3Kocucteme. Tpoduueckue (muileBbie) yYPOBHU
skocuctembl. [IuieBbie 1jenmd u ceTd. OCHOBHBIe TIOKasaTelM JKOCHCTEMBI: Ouomacca,
MIPOAYKIMSL. JKOJIOTUYeCKWe TMpaMU/Ibl: TPOAYKLMM, UUC/IeHHOCTH, Ouomaccel. CBoMCTBa
9KOCHCTEM: YCTOMUMBOCTh, CAMOpPETYJIsiLus, pa3BuTHe. CyKiieccusl.

[TpupoaHble 3KOCHCTeMbl. OJKOCHUCTEMbI 036p U peK. OJKOCHUCTeMa XBOWHOTO WU
LIMPOKOIMCTBEHHOT'O Jleca.

AHTpOIIOTeHHBIE 3KOCHCTEMBI. ATPO3KOCHUCTEMBI. YPpOO3KOoCHCTeMBl. Brosornueckoe u
X035IICTBEHHOE 3HaueHHe arpo3KOCUCTEM U YPOOIKOCHUCTEM.

Buopa3Hoobpa3ue Kak (akTop YCTOMUMBOCTU 3KocucTeM. CoxpaHeHHe OMOJIOrHUecKoro
pa3HooOpa3us Ha 3emie.

Yuenue B. U. BepHazckoro o 6uocdepe. I'paHuiibl, cOCTaB U CTPyKTypa Ouocdepsl.
KuBoe BemectBo U ero QyHkiuu. OcobeHHOCTH OHoOchepbl Kak ra00asbHONM 3KOCHCTEMBI.
TnHaMuueckoe paBHOBecHe U oOpaTHasi CBsi3b B Orochepe.

KpyroBopoThl BelllecTB ¥ OHOreoOXMMHUYeCKHe LWK/bI 37eMeHTOB (yrieposa, a3oTa).
3oHampHOCTE Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Orochepe 3emsu. AHTpOTIOreHHbIe U3MeHeHUsl B Ouocdepe. I'mobanbHbIe
9K0JIOTHUecKre Mpo0ieMbl.

Cocy1riecTBOBaHHe MPUPO/BI U uesioBedecTBa. CoxpaHeHWe Oropa3Ho00Opasusi Kak OCHOBa
ycrounBocTy 6ruocdepsl. OCHOBa pallMOHAIBHOTO YIIpaB/ieHUsl TIPUPOAHBIMUA PeCypCcaMH U UX
HCTob30BaHue. [IocTikeHus: OMOJIOTMM U OXpaHa MPUPO/IBL.

JleMoHCTparpm:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHagckuii.

Tabmuipbl U cxembl: «[luieBble 1enu», «BUOIEHO3: COCTaB U CTPYKTypa», «[IpupogHbie
coobiectBa», «llemn mwmTaHus», «DKOJOTHUECKasi MupaMuza», «buocdepa u uyenoBek»,
«JKOCUCTEMA IIIMPOKOJIMCTBEHHOIO Jieca», «DKOCHCTEMAa XBOWHOro Jjeca», «buolieHo3
BO/I0EMa», «ArporieHo3», «[IpyMepHble aHTPOTIOreHHble BO3/AEWCTBUSI Ha TIPUPOAY»,
«BakHelIlIe MCTOYHUKU 3arps3HEHUs] BO3/lyXa U TPYHTOBBIX BO/», «IlouBa — BakHeMIlas
cocTasnsoiiast ornocdepsi», «DakTOPHI Aerpajariuy MouB», «I[1apHUKOBLIA 3P deKT», «PaKTOPEI
Pa/IM0AaKTUBHOTO 3arpsi3HeHus1 6uocdepsi», «Obiias cTtpykTypa 6ruocdepsbi», «PacripocTpaHeHue
Xu3HU B O6uocdepe», «O30HOBBINA 3KpaH Ouocdepni», «KpyroBopoT yriepoja B 6uocdepe»,
«KpyroBopot a3oTa B IIpUPOJe».

O6opyoBaHue: MO/1€JTb-aTTTAKAL ST «TunuuHbIe OUOIIEHO3bI», repbapwuii
«PactutenbHbie  coobOijectBa»,  Ko/uleKuud — «buolieHo3»,  «BpeguTenu  BaKHEMIIMX



Ce/IbCKOXO035IUCTBEHHBIX ~ KY/IbTYp», TepbapuM ¥ KOJIJIeKLIMA pacTeHUW U >KUBOTHBIX,
MIpUHAa//IeXXale K pa3HbIM 3K0JI0rMUYeCKUM Ipymmam ofHoro Buza, KpacHas kaura Poccuiickon
depeparun, N300pa>keHNsI OXPaHSIeMbIX BUIOB PACTEHUH U )KUBOTHBIX.



I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 BUOJIOTMN HA
FA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

CormacHo ®I'OC COO, ycraHaBIMBalOTCs TpeOOBaHWS K pe3yjabTaTaM OCBOEHUS
00yyaromyMHCs TporpamMm cpegHero obijero obpa3oBaHusi: JTUYHOCTHBIM, MeTaripeJMeTHbIM U
TpeMeTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKType /NMUHOCTHBIX pe3yabTaTOB OCBOeHHUs TipeaMeTa «buosorusi» BbleneHbl
C/IeAYIOIIe  COCTABJ/ISAIOLIME:  OCO3HAaHWEe  OOyuaroIMMHCS  POCCHHCKOW  TpakJaHCKOH
UIEHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CAaMOCTOSITEJIbHOCTH W CaMOOIpeie/ieHUto,
Ha/iMyle MOTHMBALMM K OOyueHWI0 OWO/OTWH, Iie/ieHarpaB/ieHHOe pa3BUTHE BHYTPEHHUX
yOeXeHUH JITMYHOCTU Ha OCHOBE KJTFOUEBBIX LIEHHOCTEM M MCTOPUYECKUX TPAAMLIMN Pa3BUTHUS
OMOJIOTMYECKOTO 3HAHHUsS, TOTOBHOCTb M CIIOCOOHOCTh OOYyYarOIUXCS PYKOBOZCTBOBAThCS B
CBOel  [JeSTeTbHOCTH  [[eHHOCTHO-CMBIC/IOBBIMKA ~ YCTaHOBKaMM, TPHUCYIUMH  CHUCTEMe
Ouvonoruueckoro o00pa3oBaHUsl, Ha/JWUHe SKOJIOTUUECKOrO0 IIPAaBOCO3HAHHS, CIIOCOOHOCTH
CTaBUTh L]eJIM U CTPOUTH XKU3HEHHbIE TI/IaHbI.

JINUHOCTHBIE Pe3y/IbTaThl OCBOEHMS mMpeaMeTa «BHO/IOrUsI» JOCTUraloTCs B €AWHCTBE
yueOHOUM Y BOCITUTATeIbHOU [JesiTeTbHOCTU B COOTBETCTBUU C TPAJUIIMOHHBIMH POCCHHUCKUMU
COLMOKY/TbTYPHBIMH, UCTOPUYECKUMHU U JYXOBHO-HPABCTBEHHBIMU 1[€HHOCTSIMU, TIPUHSATHIMU B
o0I1lecTBe TIpaBW/IaMH W HOPMaMH TIOBEJeHWsST U CIIOCOOCTBYIOT TIpOI[eCcCaM CaMOIIO3HaHWH,
CaMOBOCITUTaHUSI ¥ CaMOPAa3BUTHSI, PAa3BUTHUSI BHYTPEHHEM TO3UIMM JIMYHOCTH, TAaTPUOTHU3MA,
YBa)KE€HUsI K 3aKOHY W TIPABOMOPS/IKY, UEJIOBEKY TPyZa W CTapiieMy TOKOJIeHHI0, B3aUMHOTO
yBa)KE€HUs, Oepe)KHOTO  OTHOIIEHWUSI K  KYJIbTYDHOMY  HACAeJUul0 W TPaJULUSIM
MHOTOHAIMOHabHOTO Hapo/ia Poccuiickoit Pezepaliyu, MpUpo/e U OKpY Karoliieit cpejie.

JIMUHOCTHBIE pe3y/bTaThl OCBOeHUs yueOHOro rpeaMera «buosorusi» JO/DKHBI OTpaXkaThb
TOTOBHOCTb M CITOCOOHOCTb OOYYaroIuXxcsi PyKOBO/ICTBOBAaThCSI CPOPMUPOBAHHOW BHYTPEHHeU
MO3WIMel JIMYHOCTH, CHUCTeMOW LIEHHOCTHBIX OpHEHTAal[iM, TO3UTHUBHBIX BHYTPEHHUX
yOeXeHUM, COOTBETCTBYIOIUX TPAJUIMOHHBIM IIEHHOCTSM POCCHMCKOrO  OOIllecTBa,
paciliipeHye >KU3HEHHOTO OIbITa U OTMbITa ZAeSITeJbHOCTA B Ipoliecce peasr3aldd OCHOBHBIX
HarpaB/IeHW BOCITUTATeTbHOU [IeITe/TbHOCTH, B TOM UHCJIe B UACTH:

1) Tpa)KAaHCKOTO BOCIIMTaHUS:

c(hOpMHUPOBAHHOCTh  TPAKIAAHCKOM TIO3WI[MM  OOydJaromierocss Kak aKTUBHOTO U
OTBETCTBEHHOTO U/ieHa pOCCUMCKOro 00IIecTBa;

OCO3HaHWe CBOUX KOHCTHUTYIIMOHHBIX TIpaB M O00S3aHHOCTeW, yBa)keHHEe 3aKoHa U
TIPaBOTIOPS/IKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOM JesiTe/TbHOCTH TIPU CO3[jaHUM yueOHBIX IMPOEKTOB,
pellieHry yueOHbIX 1 TT03HaBaTe/IbHBIX 3a/]ay, BLITIOTHEHUHN OHMO0J/IOTHUeCKUX SKCIIePUMEHTOB;

CNoCcOOHOCTh  OTpefieNiATh COOCTBEHHYIO TIO3WIIMIO 110 OTHOIIEHHIO K  SIBJIEHUSIM
COBpPEMEHHOM YKU3HU U OOBSICHATD eé;

yMeHWe YUWThIBaTb B  CBOMX JEeUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTUBHOT'O
B3aMMO/IeNCTBUS JTIO/Iel C pa3HbIMU YOeXKJeHHUsIMHU, KY/IbTYPHBIMHU LIEHHOCTSIMU U COL[A/TbHBIM
TI0JIOXKEeHUEeM;



TOTOBHOCTb K COTPYJHUYECTBY B TIPOL[eCCeé COBMECTHOTO BBITIOJHEHHsI YueOHBIX,
MO3HaBaTe/bHbIX W HWCC/Ie[0BaTe/NbCKUX 3a/lay, YBa)XKUTEJbHOTO OTHOLIEHHWs K MHEHHIO
OTIIIOHEHTOB TIPY 00CYKAEHUH CTIOPHBIX BOTIPOCOB OMOJIOTMUYECKOTO COZlep>KaHMS;

TOTOBHOCTb K TYMaHUTapPHOU 1 BOJIOHTEPCKOM [1esiTe/TbHOCTH;

2) NaTpUOTHUYECKOTO BOCTIUTAHVIS:

c(hOpMHUPOBAHHOCTh POCCUMCKOU IPayKIaHCKOW WEHTUUHOCTH, TIaTPUOTU3Ma, YBaXKeHUs K
CBOEMY Hapo/ly, UyBCTBa OTBETCTBEHHOCTH mepeZ; PoauHOM, ropfocTy 3a CBOM Kpal, CBOKO
PoniHy, CBO# SI3BIK U KYJ/IbTYPY, MPOIIIOe U HACTOsII[ee MHOTOHAL[MOHAILHOTO Haposa Poccuy;

[[EHHOCTHOe OTHOLIeHWe K TIPUPOJHOMY HAClAeJui0 W TMaMsTHUKaM TIPUPOABI,
JocTKeHusiM Poccun B HayKe, UCKYCCTBe, CTIOPTe, TeXHOJIOTHSIX, TPY/E;

CTMOCOOHOCTh  OLIEHWBATh BKJIQJ, POCCUMCKMX YU€HBIX B CTAHOBJEHHE U DPa3BUTHE
Ouosioruy, MOHMMaHUs 3HaueHUs OMOIOTHUY B TIO3HAHWM 3aKOHOB TPUPO/IbI, B )KU3HU YesloBeKa 1
COBPEMEHHOT0 00IIIeCTBa;

uzeliHast yOe)X1EHHOCTb, TOTOBHOCTB K CTY>KEHHIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyab0y;

3) AyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

0CO3HaHHe AYXOBHBIX LIEHHOCTel POCCUICKOT0 Hapo/ia;

c(hOpMHPOBAHHOCTb HPaBCTBEHHOT'O CO3HAHMSI, STUUYECKOT' 0 TIOBeZleHuS;

CTMIOCOOHOCTh OLIEHWBATh CUTYALIMI0 W MPUHUMATh OCO3HAHHBIE PEIleHHs], OPHEHTHPYSICh
Ha MOpabHO-HPABCTBEHHbIe HOPMBI U L[eHHOCTH;

0CO3HaHMe JIMYHOTO BK/Ia/ja B IOCTPOEHHe YCTOMUUBOTO OyAyIIero;

OTBETCTBEHHOE OTHOLIeHWe K CBOMM pOJUTeNIsIM, CO3[,aHHI0 CeMbHM Ha OCHOBe
0CO3HAHHOTO TIPUHSITUS LIEHHOCTeM ceMeiHOM >XU3HU B COOTBETCTBUU C TPAJULIUSIMK HapO/0OB
Poccuuy;

4) 5CTeTU4eCKOro BOCIIMTaHHS:

3CTeTUYEeCKOe OTHOILEHWe K MHUDY, BKJ/IIOUasl ICTeTHKY ObITa, HAYYHOTO U TEXHUUECKOTO
TBOPUECTBA, CIIOPTAa, TPY/ia, O0IeCTBEeHHBIX OTHOIIEHHH;

MMOHUMaHHe SMOLMOHATTBHOTO BO3/IeMCTBYS XKUBOU MPUPO/ILI U e€ 1[eHHOCTH;

TOTOBHOCTb K CaMOBBLID@XEHHIO B pa3HbIX BHJlaX MCKYCCTBA, CTPeMJIEHHE TPOSIBIISTH
KayecTBa TBOPUECKOW JTMYHOCTH;

5) ¢usnueckoro BOCIUTaHWS, (JOPMUPOBAHUS KYJIBTYPhl 3[0POBbS M 3MOLIMOHA/IBLHOIO
6naronosmyuus:

TOHMMaHWe U peayr3alusi 370poBoro U 6e3omacHoOro obpasa »KuU3HU (3[[0pOBOe MMUTaHME,
co0utro/leHre TUTHUeHNYeCKUX TIPaBU/ U HOPM, cOa/laHCUPOBAaHHBIA PEKUM 3aHSITUM U OT/AbIXa,
perynsipHasi (u3Mueckasi aKTUBHOCTh), Oepe)KHOro, OTBETCTBEHHOTO W KOMIIETEHTHOIO
OTHOILIEHHS K COOCTBEHHOMY (PM3UUEeCKOMY U IICUXUUECKOMY 3/]0POBbIO;

MOHUMaHWe 1[eHHOCTW TIPaBU/J WHAWBUAYAJTbHOTO U KOJIJIEKTUBHOTO 6€30macHOro
TIOBeJIeHUsI B CUTYaLUsIX, YTPOXKAIOLMX 3/J0POBLIO U JKU3HU JTHO/Iel;

0CO3HaHWe TIOC/e/CTBUM W HENpUsiTUs BpEJHBIX TPUBbIUEK (yroTpeOsieHUsT alKoroJis,
HapKOTHKOB, KypeHHs);

6) TPyZOBOTrO BOCTIUTaHUS:

TOTOBHOCTB K TPY/y, 0CO3HaHUe 1|eHHOCTU MacTepCTBa, TPY/J0a00ue;

TOTOBHOCTb K aKTUBHOM /IeITe/IbHOCTH TeXHOJIOTMYeCKON U COLIMaIbHOM HalpaB/IeHHOCTH,
CMOCOOHOCTh  WHULIMMPOBATh, IUIAHUPOBaTb UM CAaMOCTOSITE/IbHO — BBITIOJIHATH — TaKyHO
JlesITe/TbHOCTb;



WHTEpeC K Pa3MuHbIM chepam MpohecCHoHaNbHON AeATebHOCTH, YMEHHEe COBepIaTh
0CO3HaHHBIH BLIOOp OyayILel Mpodeccuu U peasTu30BbIBaTh COOCTBEHHBIE KM3HEHHbIE T/TaHbl;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO M CaMOOOpa30BaHHMI0 Ha TMPOTSHKEHWU BCei
YKU3HU,

7) 5KOJIOTUYEeCKOro BOCTIUTaHMIS:

9KOJIOTUYeCKH Liesiecoo0pa3Hoe OTHOILEHHWe K MPUPOo/ie KaK MCTOUHHKY JKU3HU Ha 3emiie,
OCHOBe eé CyllleCTBOBaHUS;

TIOBBIIIIEHHE YPOBHSI 3KOJIOTHYECKOW KYJ/IbTYPbI: TPHOOpETeHHe OMbITa IJIAHUPOBAHUS
TIOCTYTIKOB M OLIEHKH UX BO3MOXXHBIX MTOC/IeICTBUH /I OKPY>Karolllel Cpe/ibl;

0CO3HaHUe I7100aTbHOTO XapaKTepa KOJI0THYeCKUX MPo0/ieM U MyTel UX pelleHus;

CTMOCOOHOCTE MCIO/b30BaTh MpHoOpeTaemMble NpYU U3yYeHUH OMOJIOTHUM 3HAaHUS U YMEHHUS
TpU pellieHud TIpo6JieM, CBSI3aHHBIX C PALMOHA/TBLHBIM TIPUPO/IOIO0/Ib30BaHUEM (COO/TIOZIEHHE
TIpaBW/I TOBE/JIEHUs] B MPHPOJie, HaTpaB/eHHbIX Ha COXPAaHEHWe DaBHOBECUS B IKOCHCTEMaAX,
OXpaHy BUJOB, 3KOCUCTeM, Orocdepsr);

aKTWBHOE HETIpUSITHe [eMCTBUM, MPUHOCSIUX BpeJ OKPY’)Karolled TPUPOJHON cpefe,
yMeHHe TIPOTrHO3MPOBAaTh HeO/IarornpusTHbIE 3KOJIOTHUECKUe TOCTeACTBUS MpearpUHUMAaeMbIX
JlefiCTBUM U TIpeJioTBpalllaTh UX;

Ha/lMuye pPa3BUTOrO SKOJIOTHUECKOTO MBIIIJIEHUS, IKOJIOTUYeCKOW KY/bTYPhI, OIbITa
JieATeJIbHOCTU  JKOJIOTUYEeCKOW  HArpaB/eHHOCTH, YMeHUsI pPYKOBOJCTBOBATbCSI WMH B
T03HABaTe/IbHOW, KOMMYHWKATHBHOW W COIMAJbHOW TMPAaKTHKe, TOTOBHOCTM K Y4YacCTHIO B
MPaKTHUECKOH [1esITeTbHOCTUA 9KOJIOTMUeCKOW HarpaB/IeHHOCTY;

8) 1]eHHOCTH Hay4YHOTr'0 TO3HaHMS:

Cc(OPMHUPOBAHHOCTH MHPOBO33pDEHHSI, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAyKM U OOIIECTBEHHOH TPAaKTHMKW, OCHOBAHHOIO Ha [JHajiore KyJbTyp,
CMOCOOCTBYIOIIEr0 OCO3HAHHUIO CBOET0 MECTa B MOJIUKY/IbTYPHOM MHDE;

COBEpIIIEHCTBOBAHME SI3bIKOBOM U UATATeTbCKOU KY/IbTYPhI KaK CPe/ICTBA B3aMMO/I€HCTBUS
MeXX/1y JIFOIbMH U TIO3HAHUSI MUPa;

MOHUMaHHe CrelMbUKU OMOMOTMM KaK HayKW, OCO3HAHUS eé poju B (hOPMUPOBAHUH
pal[MOHA/IbHOTO HAYUHOT'O MBIIIJIEHHS], CO3/[JaHHU 1eJIOCTHOTO TIpe/ICTaB/IeHUs1 00 OKPY’KatoleM
MHpe KaK O eJWHCTBe TIPUPOJbI, ueJioBeKa U O00IL[ecTBa, B TI03HAaHUM TPHUPOJHBIX
3aKOHOMEPHOCTEH 1 pellieHnH Mpob/ieM COXpaHeHHsI TTPUPOHOTO PaBHOBECHST;

yOeXXIEHHOCTh B 3HAUMMOCTH OWOJIOTHU [I/Ii COBPEMEHHOM IMBU/M3AIMU: 00ecrieueHust
HOBOTO YPOBHSI Pa3BUTHSI MEJWI[MHBI, CO3/[aHHE TMEepPCIEeKTUBHBIX OMOTeXHOJIOTHH, CIOCOOHBIX
peliaTh pecypcHbie po0/IeMbl pa3BUTHSI YeJIOBeUeCTBa, MOUCKA MyTel BbIX0/a U3 TJI00aIbHBIX
9KO0JIOTUYeCKUX MpobsieM 1 obecrieueHust mepexoja K yCTOMUMBOMY Pa3BUTHIO, pallUOHAIbHOMY
HCII0JIb30BAHHIO MPUPO/IHBIX PECYPCOB U (HOPMUPOBAHHIO HOBBIX CTaH/[aPTOB >KU3HHU;

3aUHTEPeCOBAHHOCTh B TIOJTyUeHUH OMO/IOTMUeCKMX 3HAHUK B 1I€/IAX TMOBbIIIEHUs 00IIei
Ky/JIbTYpPbl, €CTeCTBEHHO-HAay4YHOW T'DaMOTHOCTH, KaK COCTaBHOW 4YacTH (YHKI[MOHA/TBHOU
IPaMOTHOCTH 00yuUarouxcsi, GOpMHUPYeMOii TIPU U3yueHur O1oJIoTHY;

MOHMMAaHHe CYIIIHOCTH METOZOB TO3HAHHs, HCIO/b3YEMbIX B €CTeCTBEHHBIX HayKax,
CTMOCOOHOCTH HCII0/Ib30BaTh TIO/lyuyaeMble 3HAHUS /ISl aHanM3a U OOBSCHEHUsl sIBJEHUH
OKDY)KAIOIIIero MUpa M TIPOUCXOAAIIMX B HEM W3MeHEHWi, yMeHue JefaTb 000CHOBaHHbIE
3aK/TIFOUEHUsT Ha OCHOBE HAyUHBIX (AKTOB U HMEROL[UXCS JAHHBIX C IIe/b0 TIOTyUeHHs
JOCTOBEPHBIX BBIBOJIOB;

CTMOCOOHOCTh CaMOCTOSITEJTHHO KCIOb30BaTh OMO/IOTHMUECKWe 3HAHWS /IS pelleHust
nipo0JieM B peasibHbIX KM3HEHHBIX CUTYalHsIX;



0CO3HaHUWe IIeHHOCTH HAay4YHOH [esTeJIbHOCTH, TOTOBHOCTh OCYIIECTB/IATh MPOEKTHYIO U
HCCIIeI0BaTe/TbCKYIO [1eITe/TbHOCTh MHUBU/IYaIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENMpepbIBHOMY 00pa30BaHHIO M CamMo00Opa30BaHUIO, K
AaKTMBHOMY TIOJIyUEHHIO HOBBIX 3HaHWK 1O OWOJIOTMM B COOTBETCTBHUM C >KU3HEHHBIMU
MOTPeOHOCTSMHU.

METAITPEIMETHBIE PE3YJIbTATBL

MertarnpemMeTHbIe pe3y/ibTaTbl OCBOEHHsI yueOHOTo Tipeamera «BHOJOrUsI» BK/IIOUAIOT:
3HauMMble i1 (OpPMUPOBAaHUSI MHPOBO33peHUsT OOYYAKLUXCA  MeXAUCLUTUIMHAPHBIE
(MeXmpeaMeTHbIE) 00ITleHayuHbIe TIOHSATHS, OTPa’KaloIIKe 1[eJIOCTHOCTh HAayYHOW KapTHUHBI MUpa
U crieriuuKy MeTO/J0B MO3HAHUs, MCIT0/Ib3YEMbIX B €CTeCTBEHHBIX HayKaX (BeIeCTBO, SHEPIHs,
siBJIeHNe, TIPOIecC, CHCTeMa, HayuHbld (DakT, TPUHLIWI, TUIOTe3a, 3aKOHOMEPHOCThb, 3aKOH,
Teopusi, UCC/eloBaHWe, HaOmMOeHre, U3MepeHue, KCTIepUMEeHT W [PYTUX), YHUBepCa/bHbIe
yueOHble [elcTBUsA (TI03HABaTe/bHble, KOMMYHHUKATHUBHBIE, PETY/IATHBHBIE), 0OecreurBaroIiye
(opmupoBaHue (DYHKIIMOHA/ILHOW I'DaMOTHOCTH W COLMA/JIbHOM KOMITETEHIIMH O0YyJaroIuxcs,
C1ocoOHOCTh 00yJaroImuxcs WCTI0/b30BaTh OCBOEHHbIe MEXKIUCLIATITMHAPHEIE,
MHUDPOBO33pDeHUeCKWe 3HaHWsS W YHHWBepCa/ibHble yuyeOHbIe [eHCTBUS B TI03HaBaTeJIbHOM U
COLIMa/IbHOW NPaKTHKe.

MertarnpegMeTHbIe pe3y/bTaThl OCBOEHUsI TPOrpaMMbl CpegHero o0igero obOpa3oBaHUs
JOJDKHBI OTPa’KaTh:

OrJazieHrie YHUBEpPCA/LHBIMU YueOHBIMU TI03HABATETbHBIMU J€HCTBUSAMMU:

1) 6a30BbIe JIOTHUECKHE IEHCTBUA:

CaMOCTOSITe/IbHO (OPMY/IMPOBAaTh UM aKTya/lW3UpOBaTh IPO0/EMYy, pacCMaTpHBaTh eé
BCECTOPOHHE;

WCTIONb30BaTh TP OCBOEHWM 3HAHWUN TIPUEMBI JIOTMUECKOTO MBIIUIeHUs (aHamm3a,
CUHTe3a, CpaBHeHWs, KiaacCUpUKalyu, 0000IeHus), pacKpbiBaThb CMBICT OHOIOTMUYECKUX
TIOHATHH (BBIJE/IATh UX XapaKTePHbIe PU3HAKH, YCTaHAB/IMBATh CBSI3U C JAPYTUMHU TTOHSATHSIMHU);

ornpefieNiATh 1|ed JIeATebHOCTH, 3aZiaBas TapaMeTpbl U KPUTEPUM WX [IOCTKEHUS,
COOTHOCHTD Pe3y/IbTaThl IeATeIbHOCTH C TTOCTAaB/IeHHBIMU 11eJISIMU;

WCTIONb30BaTh OWOJ/IOTHYeCKUe TIOHATUS /i1 O0bsCHeHUWs (aKTOB U SIBJIEHWM JKUBOMN
TIPUPO/IbI;

CTPOWUTL JIOTUYECKHWE PpacCyKAeHus (MHAYKTUBHBIE, [eJyKTUBHbIE, TI0 aHAJOTHH),
BBISIB/IATH 3aKOHOMEDHOCTH U TIPOTHBOPEUUsI B paCCMAaTPUBAEMBIX SIBJIEHUSX, (POPMY/IUPOBATh
BBIBO/IbI M 3aK/TFOUEHMUS;

MIPUMEHSTh CXEMHO-MO/Ie/IbHbIE CPEe/ICTBA /ISl TIPe/CTAB/IeHUs CYI[eCTBEHHBIX CBS3ed U
OTHOILIEHWH B M3y4yaeMbIX OMOIOTMUYECKMX OOBEKTax, a TakKKe MPOTHBOPEUMi Pa3HOro poja,
BBISIB/IEHHBIX B Pa3/IMYHbIX WH(HOPMAILIMOHHBIX UCTOUHUKAX;

pa3pabaThiBaTh TJIaH PeIIeHus po0b/eMbl ¢ YUETOM aHa/IM3a UMEIOIUXCST MaTepHaTbHBIX
Y HeMaTepHua/IbHbIX PeCYPCOB,;

BHOCHUTb KOPPEKTHUBBI B [IeSIT€/IbHOCTb, OIIEHHBaTh COOTBETCTBUE PE3yJ/IbTAaTOB LEIsM,
OLIEHWUBATh PUCKH TTOC/Ie/ICTBUH [IeSITe/TbHOCTH;

KOODZIMHUPOBaTh W BBIIOJHATh pPAabOTy B YCIOBUSIX peasbHOrO, BUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aUMO/IeHCTBYS;

pa3BUBaTh KpeaTWBHOE MBILLJIEHHE TTPYU pellieHUH XKU3HEeHHBIX MpobJieM.

2) 6a30BbIe UCC/IE0BATE/IECKHE AeHCTBUA:



B/Ia/IeTb HaBbIKaMU y4eOHO-HCCIIe[0BaTe/IbCKOM U MTPOEKTHOM /lesiTelbHOCTH, HaBbIKaMy
paspetiieHusi pobieM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITE/ILHOMY TTOMCKY METO/|0B
pelIeHus MTPaKTUUeCKHX 3a/jau, MPUMeHEeHUI0 Pa3/InUHbIX METO/I0B MTO3HAHMS;

WCIIO/Ib30BaTh pAa3/IMuHble BHBI [eSITeJbHOCTH [0 TIOMyYeHHIO HOBOTO 3HAHWS, ero
WHTepIIpeTalyy, 1peobpa3oBaHUI0 ¥ NIPUMEHEHHI0 B YueOHBIX CUTYaLUsiX, B TOM YHCJIe TIpU
CO3[aHMU YueOHBIX U COLMAbHBIX MTPOEKTOB;

(hopMUpOBaTh HayUHBIM THIT MBILUIEHHS, B/Ia/leTh HAYUYHON TEPMHUHOJIOTHEH, KITFOUeBbIMU
TIOHSITHSIMU I METO/IaMU;

CTaBUTh U (OPMY/IMPOBaTh COOCTBeHHBbIe 3alaud B 00pa3oBaTe/bHOW [eATeTbHOCTH U
JKU3HEHHBIX CUTYalHsX;

BBISIBJIITb  TIPUUMHHO-C/IE[ICTBEHHbIE CBSI3M M aKTya/JM3WpOBaTh 3a/lauy, BBIABUTATh
TUTIOTe3y €€ pelleHus, HaXOAUTb apryMeHTbl /Jisi JOKa3aTe/lbCTBa CBOMX YTBEP)KIEHHH,
3a/1aBaTh MapamMeTpbl U KPUTEPUU PeLIeHus;

aHa/IM3UpOBaTh TIOMyueHHble B XOJe PpeIIeHWs 3afaud pe3y/bTaThbl, KPUTUYECKU
OLIeHMBATh WX ZIOCTOBEPHOCTD, IIPOrHO3MPOBATh U3MeHeHHe B HOBBIX yCIOBUSIX;

[laBaThb OL|eHKY HOBBIM CHUTYalLHisIM, OL{eHUBaThb PUOOPETEHHBIN OIIbIT;

OCYILIeCTB/ISATh L{e/ieHarpaBIeHHbIA TIOUCK I1epeHoca CPeACTB U CIoCO00B AeHCTBUS B
Mpod)eCCUOHAIBHYIO CPeAY;

yMeTb TepeHOCUTb 3HAaHUS B  TI03HABAaTeJbHYHD M  TPAaKTUUeCKyl o00sactu
KU3He/[esITeTbHOCTH;

yMeTb HHTeIPUPOBATh 3HAHWSI U3 Pa3HBIX NIPeJMeTHBIX obmacrei;

BBIJBUTaTh HOBble W€, TIpe/jaraTb OPUTMHA/IbHBbIE TMOAXOAbI W pelleHHusi, CTaBUTh
npo6JieMbl ¥ 3aZIauM, JOMyCKAIOIIe albTePHATUBHBIE PeIleHMsl.

3) pabota c uHdopMarmeii:

OPUEHTUPOBAThCSl B PA3/MUHbIX MCTOUHHMKAX WH(opMaimy (TekcTe yueOHOro rocoows,
HayYHO-TIOMYJ/ISIPHOM JIUTepaType, OMOOrMYeCcKUX CI0BAapsiX U CIIPABOYHMKAX, KOMITbIOTEPHBIX
0a3zax [aHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh WH(OPMALMIO Pa3/UUHBIX BUZOB U (HOPM
TIpe/ICTaB/IeHUs, KPUTHUECKH OLIeHUBAaTh €€ J0CTOBePHOCTh U HEITPOTHBOPEUNBOCTH;

(bopMyMpoBaTh 3ampockl W TIPUMEHSTh pPa3IM4Hble METOJbl INPU TOUCKe U OTOOope
Ouosornueckoit MHGOpMaLy, HeoOXOJUMOM A1JIs BBIMTOJIHEHHsT YUeOHBIX 3a/jay;

NpUOOpeTaTh OMBIT MCIO/Ib30BaHUs WH(GOPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEpILEHCTBOBATh KY/IbTYPY AKTUBHOTO MCIIOIb30BaHMSI PA3/IMYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITE/IbHO BbIOMPATh ONTUMAabHYI (OpMy TIpe/CTaB/ieHUsl OHONOrUYeCKOoin
uH(popMaruu (CXeMbl, rpayKH, AUarpaMMmbl, TabJIHLIbI, PUCYHKH U IPYTOE);

WCII0/Tb30BaTh HAYUHBIA $S3bIK B KauecTBe CpeACTBa MpW pabore ¢ OUOOrMUECKOM
uHpopMarLeli: MPUMEHSITb XUMHUUYeCKue, pU3NYecKre U MaTeMaTHuecKde 3HaKu U CHMBOJIbI,
dopmynbl, abOpeBHaTypy, HOMEHK/IATypy, HCIO/Nb30BaTh U TIpeoOpa30BbIBAaTH 3HAKOBO-
CHIMBOJIMYECKHE CPe/ICTBA HAr/IIJHOCTY;

B/IaZIeTh HaBBbIKAMM pAaClO3HABaHUSI W 3alUThl WHGOpPMAaLUH, WH(HOPMALMOHHOM
0€e30macHOCTH JTMUYHOCTH.

OsJ1ajieHie YHUBEPCAILHBIMA KOMMYHUKATUBHBIMU JIeHCTBUSIMI:

1) obmenue:

OCYILIeCTB/IATH KOMMYHHKAL[UA BO BCeX cdepax KW3HH, aKTHBHO Y4acCTBOBAaTh B /IMaJOTe
WM JUCKYCCHU TI0 CYIIeCTBY 0oOCyX/aeMoil TeMbl (yMeHHe 3a/ilaBaThb BOIIPOCHI, BBICKA3bIBaTh
CY)X[eHUsSI OTHOCUTE/IbHO BBLITIOJIHEHUSI TIpe/jlaraeMod 3aflaud, yUYWTHIBAaTh HWHTEPechl M
COT/IaCOBAHHOCTb TIO3ULIMH APYTHX YUaCTHUKOB JMaiora WM JUCKYCCUR);



pacrio3HaBaTb HeBepOa/ibHble CpeficTBa OOIeHUs, TIOHMMAaTb 3HaueHWe COLMAaIbHbIX
3HAKOB, MPeANOCbUIOK BOSHUKHOBEHUS] KOH(PIUKTHBIX CUTYaL[|i, yMeTb CMsAruaTb KOH(IUKTBI U
BECTH T1eperoBopbI;

B/IaJIeTh Pa3/IMYHbIMU CrIoco0aMy OOLLeHUs] M B3aUMO/IeHCTBUS, MMOHUMAaTh HaMepeHUsi
JIPYTUX JIFOZIEH, TIPOSIB/IATh YBa)KUTeTbHOE OTHOIIIeHWe K cobecelHUKY U B KOPPeKTHOH dhopMe
(hopMynMpoBaTh CBOM BO3PayKeHUS;

pa3BEPHYTO M JIOTUYHO M3jaraTb CBOIO TOUKY 3pPEHMS] C MCII0/Ib30BaHUEM SI3bIKOBBIX
CpeJCTB.

2) COBMeCTHasl AeSITeIbHOCTS:

MOHUMATh Y MCII0/I30BaTh MPEUMYIIeCTBa KOMaHAHOW Y WHWUBUYaTbHOU pabOTHI Ipy
pereHrr O1OIOTUYecKoi pobieMbl, 000CHOBBIBAaTE HEOOXOAUMOCTD TTPUMEHEHHsI TPYIIIOBBIX
(hopM B3auMOZIeICTBUS TIPH pellieHrH yueOHOM 3a/jauu;

BbIOMpATh TEMAaTUKy W METOAbI COBMECTHBIX [e€HCTBUM C YuéTOM OOIIMX WHTEpPecoB U
BO3MO’KHOCTEH KaXKZ,0ro ujieHa KOJI/IeKTUBa;

MpUHMMATh LI COBMECTHOM [ieTe/IbHOCTH, OpraHU30BbIBaTb W KOOPJAMHHUPOBATh
JeNCTBUSI TI0 e€ MOCTH)KEeHUIO: COCTaB/IsATh IJIaH [eWCTBUM, pacrpefieniiTb pO/d C YYETOM
MHEeHUN y4aCTHUKOB, 00CYK/IaTh pe3y/ibTaTbl COBMECTHOUM paboThI;

OLIeHMBATh KaueCTBO CBOErO BKJIaZla U KaXKJOT0 yYaCTHUKA KOMaH/bl B OOL[WI pe3ybTaT
110 pa3paboTaHHbIM KpPUTEPUSIM;

TripejjiaraTb HOBbIE TPOEKTHI, OL[eHWBAThb WJIeW C TIO3WLUM HOBU3HBI, OPUTMHATBLHOCTH,
TIpaKTUUeCKOW 3HaUMMOCTH;

OCYLL[eCTB/ISAITh TIO3UTUBHOE CTpaTeruueckoe TIOBeZileHWe B Pa3/MUHBIX CUTyaLUsX,
TIPOSIBJISITH TBOPUECTBO U BOOOpa)keHHe, ObITh MHULIMATUBHBIM.

OgajjeHNie YHUBEPCA/ILHEIMU PETY/IITUBHBIMU JI€CTBUAMHU:

1) camoopranu3arys:

WCII0/Tb30BaTh OMOJIOTMUECKWe 3HaHWs /s BBISBI€HUS TIpoO/JeM W WX pelleHus B
JKU3HEHHBIX U yueOHBIX CUTYaLUsX;

BbIOMpATh Ha OCHOBe OMOJIOrMUeCKUX 3HAHUH 1e/ieBble U CMBIC/IOBbIe YCTaHOBKHU B CBOMIX
JeUCTBUSX U TIOCTYNKAaX TI0 OTHOIIEHWIO K >XUBOM TIPUPOJie, CBOEMY 3/I0POBBIO M 3[0POBBIO
OKPY’KarloIluX;

CaMOCTOSITEJILHO OCYIIECTB/ISITh TI03HABAaTebHYIO /eATebHOCTb, BBISB/STH TPOO/IEMBI,
CTaBUTb W (OPMY/IMPOBaTh COOCTBEHHBIE 3aZlaull B 00pa30BaTeNbHON [1eSTEIbHOCTH W
JKU3HEHHBIX CUTYaIUsIX;

CaMOCTOSITe/IbHO COCTABJISATH IJIaH pellleHust IPo0eMbl ¢ YUETOM MMEIOLUXCSl PeCypCoB,
COOCTBEHHBIX BO3MOXXHOCTeH U Tpe/IIouTeHn H;

JIABaTh OLIEHKY HOBBIM CUTYALUsIM;

PaCIIMPSTh PaMKH y4eOHOTO Mpe/iMeTa Ha OCHOBE JIMUHBIX TTPe/IIIOUTeHU H;

JieflaTh OCO3HaHHbBIN BbIOOD, apryMeHTUPOBAaTh ero, OpaTb OTBETCTBEHHOCTD 3a pellieHue;

OLIeHUBaTh NPUOOPETEHHBIN OIIBIT;

cnocoOCcTBOBaTh (HOPMUPOBAHUIO U TIPOSIBIEHUIO IIIMPOKOMN 3PYUIIMH B Pa3HBIX 00/1aCTsIX
3HaHWH, TTOCTOSHHO TOBBIILIATH CBOM 00pa30BaTe/IbHBIA U KY/IbTYPHBINA YDOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OL[eHKY HOBLIM CHUTYallUsiM, BHOCUTb KOPDEKTHBBHI B [IeTeIbHOCTb, OLIeHHWBAaTh
COOTBETCTBUE pe3y/IbTaToB Lie/siM;



B/Ia/IeTh HaBbIKaMU IM03HABATE/IbHOM pedieKCHH KakK 0CO3HAHHUSI COBEPIAaeMbIX /1eHCTBHIA
Y MBICJTUTE/IbHBIX TIPOL[ECCOB, UX Pe3y/IbTaTOB U OCHOBAHUM, UCIT0/Ib30BaTh MPUEMBI pediekcrun
JJ1s1 OLIeHKU CUTYal[|H, BbIOOpa BEPHOTO PeIleHus;

YMETb OLIeHUBATh PUCKU U CBOEBPEMEHHO ITPUHUMATh PEIIeHHsI TI0 X CHIDKEHHIO;

MIPUHHUMATh MOTHMBbI U apI'YMEHTBI IPYTHX TP aHa/Iu3e Pe3y/IbTaToOB [esATe/TbHOCTH;

3) npunsTHE Ccebs U APYrHX:

MIPUHUMAaTh Cebs1, MOHUMasi CBOU HeJJOCTaTKH U JIOCTOMHCTRA;

MIPUHUMATh MOTHBbI U apI'YMEHTBI IPYTHX TP aHa/IU3e Pe3y/IbTaToOB [esTe/bHOCTH;

MpPU3HaBaTh CBOE MPABO U MPABO APYTHX Ha OIIMOKY;

pa3BHBaTh CII0COOGHOCTH TTOHMMAaTh MHUP C MO3UL[MH JPYTOro YeioBeKa.

I[MPEAMETHBIE PE3YJIBTATBI

[TpeameTHbIe pe3ynbTaThl 0cBOeHUs1 TiporpaMMbl COO 10 6uonorur Ha 6a30BOM ypOBHe
BKJIIOUAIOT Crielfuduueckue A1 yuebHoro rpeamera «buosiorus» HayuHble 3HAHHS, YMEHUST U
cnocoObl JeMCTBUH TI0 OCBOEHMIO, WHTEpIpeTaliid W Tpeo0pa30BaHUIO 3HAHWM, BUBI
JiesITeNTbHOCTH TIO TIOJIyYeHWI0 HOBOTO 3HAHWS M TIPUMEHEeHWI0 3HAaHWM B Pa3/IMUHBIX yueOHbIX
CUTyallUsIX, a TaKXe B pealbHbIX >KU3HEHHBIX CUTYalUsiX, CBsI3aHHbIX C Ouosorueil. B
TporpamMme TpeZiIMeTHbIE Pe3y/IbTaThl MPeCTaB/IEHbI 110 roJjaM 00yueHHs.

[IpenmveTHbIe pe3y/bTaThl OCBOeHWs yuyeOHOro mipeamera «buonorus» B 10 Kmacce
JOJDKHBI OTpaXkaTh:

c(hOPMHPOBAHHOCTb 3HAHWM O MeCTe W pOJIM OWOJIOTMM B CHCTEMEe HAayyHOTO 3HAHHS
eCTeCTBEeHHbIX HayK, B (h)OpPMHUPOBAaHUM COBPEMEHHOM eCTeCTBeHHO-HayuHOW KapTHMHBI MHpa U
HAayYHOTO MHUPOBO33PEHHs], O BK/Ia/le POCCUMCKUX U 3apyOe)KHBIX YUEHBIX-OMO/IOTOB B pa3BUTHE
6uosioruu, GyHKIIMOHA/ILHOM TPAMOTHOCTH UeJIOBeKa JJIsl PeIleH s )KU3HEHHbBIX 3a/1ay;

yMeHHe pacKpbhiBaTh CO/lepyKaHWe OMOIOruuecKuX TEPMHUHOB U TTOHSTHMN: >KU3Hb, KJIeTKa,
opranusM, Mmertabomm3m (0OMeH BeleCTB W IpeBpallleHHe JHEPruu), TOMeocTa3
(camoperysisitysi), yYpOBHeBasi ~ OpraHM3aldsi J>KMBBIX  CHUCTEM, CaMOBOCIIPOHM3Be/ieHue
(peripoayKLUsi), Hac/e[CTBEHHOCTb, U3MEHUMBOCTb, POCT 1 Pa3BUTHUE;

yMeHHe Wu3/aratb OuosiorMueckue Teopud (K/IeTOUHas, XPOMOCOMHasi, MYyTallMOHHas,
L[eHTpa/lbHasi ZorMa MOJIeKYy/IsipHOW Ouosiorun), 3akonbl (I. Mengens, T. Moprana, H. .
BaBusioBa) u yueHusi (0 LleHTpaxX MHOT000pa3usi U TMPOMCXO0KIeHUs KyIbTYPHBIX pacTeHuit H. U.
BaBuoBa), onpeiensiTb TPaHULIbl UX IPUMEHUMOCTH K >KUBBIM CUCTEMaM;

yMeHHe BJa/IeTh MeTOZaMU Hay4YHOTO TI03HaHHUSI B OMOIOTHU: HAOJIIOZIeHe U OTHCAHKe
JKUBBIX CHCTEM, TIPOIIeCCOB W SIBJIEHWM, OpraHu3alisi W TIpOBe/leHHe OHO0JIOTHYeCcKOTro
JKCIIEPUMEHTA, BbIJBW)KEHHE TUMOTE3bl, BbISBI€HWE 3aBUCUMOCTH MEXAY HCCIe]yeMbIMU
Be/IMUMHAaMH, OOBSICHEHHEe TIOJNyUeHHBIX Ppe3y/lbTaTOB, UCIIOMb30BAaHHBIX HAyUHBIX TOHSTHUH,
TeOPUU U 3aKOHOB, yMEeHHUe Jle/laTh BbIBO/Ibl HA OCHOBaHWH TTOJTyYeHHbBIX Pe3yJIbTaToB;

yMeHUe BbIJ|e/ISITh CYLeCTBeHHbIe TMPU3HAKA BUPYCOB, KJIETOK IPOKapUOT U 3YKapHOT,
OJITHOK/IETOUHBIX ¥ MHOTOK/IETOUHBIX OPTaHU3MOB, 0COOEHHOCTU TIPOIIeCCOB: 0OMeHa BeIliecTB U
TIpeBpallieHnsi YHepruM B KiieTKe, JOTOCHHTe3a, MIAaCTUUYECKOT0 W SHEepreTuueckoro obmeHa,
XeMOCHHTe3a, MUTO03a, Meilo3a, OIJIOAOTBOPEHUs, Pa3MHOXKEHUS, UHAUBH/Ya/IbHOIO Pa3BUTHS
opraHu3ma (OHTOreHe3);

yMeHHe TIPUMeHSITh ToTyueHHble 3HaHUs i 00bsiCHeHHs OMOIOrMUecKuX TpOLIeCCOB U
SIBJIEHUM, /IJ1s1 IPUHSITUSL TTPAKTUYEeCKUX PellleHrH B TIOBCeIHeBHOM YKU3HMU C 11eJibi0 0becrieueHUst
0e30macHOCTH CBOEro 37I0POBbSI M 3/I0POBbSl OKDY’KAIOIIMX JIFOJIeH, COOJIIO[IeHUsT HOPM



IPaMOTHOrO TIOBe/leHUsI B OKpY)Karollleld NpPUPOJHON cpefie, TOHMMaHHe HeoOXOUMOCTH
WICTIO/Ib30BAHUS [JOCTHDKEHUH COBpeMeHHOW OWOorvu v OMOTeXHOJIOTUH /ISl PalOHATbHOTO
TIPUPO/I0TI0/Ib30BaHMUS;

yMeHHe pellaTbh 3jeMeHTapHble TreHeTHUeckue 3a7aud Ha MOHO- M AUruOpuzHOe
CKpellMBaHNe, CLieTJIEHHOe Hac/eZjoBaHUe, COCTaB/IsATh CXeMbl MOHOTMOPHUHOTO CKpeIBaHUs
QU151 TIpeicKa3aHusl Hac/leloBaHUsI IPU3HAKOB y OPraHK3MOB;

yMeHMe BBITIOJHSATE 71a00paTOpHbIe M TpakThdyeckue paboThl, COOJIO/ATh TMpaBUIa TPU
paboTe c yueOHBIM 1 1abOpaTOPHBIM 000PYZAOBAHUEM;

yMeHHe KPUTUYeCKH OLleHMBAaTh W HHTepIpeTMpoBaTh MH(OpMalyo OHOI0ruuecKoro
coZiep>KaHusi, BK/IHOYAIOLIYIO TCeBAOHAYYHble 3HaHUs W3 pa3/WUHbIX HWCTOYHUKOB (CpefcTBa
MaccoBoW MH(pOpMaLK, HayYHO-TIOMY/ISIpHble MaTepuasbl), STUYeCKUe acleKThl COBPeMEeHHbIX
yccejoBaHU B OMO/I0THY, MeJULHe, O1I0TeXHOJIOTUY;

yMeHHe Co3/laBaTh COOCTBeHHbIe TIMCbMEHHbIe U YCTHble coo0ileHus, 00061mas
Ouosornyeckyro MHGOPMAL[MI0 W3 HECKOJbKMX WCTOYHMKOB, TPaMOTHO WCII0/Ib30BaTh
TOHSATUHHBIN armapar Ouosoruu.

[TpenmveTHble pe3y/nbTaThl OCBOeHHsl yuyeOHoro mipeameta «buonorus» B 11 kmacce
JIO/DKHBI OTPa’KkaTh:

c(OPMHUPOBAHHOCTh 3HAaHWK O MeCTe W POJid OMOJIOTMM B CHUCTEMEe HAayYyHOTO 3HaHWSI
ecTeCTBeHHbIX HaykK, B ()OpMUPOBAHWM COBPEeMEHHOM eCTeCTBEeHHO-HayyHOW KapTHUHbI MUpa U
HAy4YHOTO MHPOBO33pEHHS, O BKJ/Iafle pOCCUHMCKUX U 3apyOeXXHBIX YUéHBIX-OHO0JIOTOB B pa3BUTHE
6rosnoruy, GyHKIMOHANIEHON IPaMOTHOCTY YesIoBeKa JJIs pellieHHs )KU3HeHHBIX 3a/iay;

yMeHHe PacKphbIBaTh COZiep>KaHue OUOI0rMYeCKUX TEPMUHOB U TIOHSITUMN: BU/I, TIOTTYJISLIHS,
reHOQOH/, 3BOJIOLMS, [ABWXKYIMe Cuibl ((pakTOpbl) 3BOJIOLUM, TMPUCTOCOOIEHHOCTh
OpraHm3MoB, BHJ000pa3oBaHue, HSKOJOTMUYecKre (HaKTOpbl, HSKOCHCTEMa, IMPOJYLIEHTBI,
KOHCYMEHTBI, PeIYLIeHThI, LIeN1 TUTaH!sl, SKoJIoruueckas mupamMu/a, bruoreorieHos, 6uocdepa;

yMeHHe Wu3/iaratb Ouonordyeckue Teopuu (9BomoLMoOHHas Teopuss Y. JlapBuHa,
CUHTeTHYeCKasi TeOpUst SBOJIFOL[MH), 3aKOHbI U 3aKOHOMEPHOCTH (3apo/biiieBoro cxojcrea K. M.
bapa, uepesoBaHus T/IaBHBIX HaripaB/ieHWM U myTed sBomonuu A. H. CeBeplioBa, yueHUsi 0
ouocdepe B. V. BepHaiCKOT0), OTIpe/ieIATh TPAHULIbI UX TIPUMEHUMOCTH K YKMBBIM CHCTEMaM;

yMeHHe BJa/leTh MeTOJaMU Hay4yHOro T03HaHHUsl B OMO/IOTHU: HabJIto/ieHre U OIucaHue
JKUBBIX CHCTeM, TIPOLIeCCOB U SIBJIEHWH, OpraHW3alysi W TpoBefieHHe OHOIOrHYecKoro
JKCIIePUMEHTa, BbIJBIDKEHHE THUIIOTe3bl, BbISIBJIEHHE 3aBUCHMOCTH MeXy HCC/IeyeMbIMU
BeIMYMHaMU, OOBsICHEHHWEe TI0/yYeHHBIX pe3y/bTaTOB, WCIOIb30BaHHBIX HAYUHBIX TOHSITHH,
TeOpU 1 3aKOHOB, YMeHHe /le/laTh BbIBOZbI HA OCHOBAHUH TIO/TyUeHHBIX pe3y/bTaToB;

yMeHHe BbI/Ie/IATh CyllleCTBeHHbIe TTPU3HAKU CTPOeHUsT OMOIorMueckux 0ObeKTOB: BH/IOB,
TOTy/ISIMYM, TPOAYLIEHTOB, KOHCYMEHTOB, PpeAYLIEHTOB, OHOreoleHO30B ¥ 9KOCHCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HAC/EICTBEHHOW  M3MEHUMBOCTH, eCTeCTBEHHOro  OTOopa,
BUZI000pa30BaHus, MPUCIIOCOO/IEHHOCTU OPraHW3MOB, /eHCTBUSI 9KOTOTHYeCKUX (aKTOPOB Ha
OpraHu3MBbl, lepeHoca Bell|eCTB U M0TOKA SHepruu B 9KOCUCTeMaX, aHTPOIIOTeHHbIX M3MeHeHHH
B 9KOCHCTEMax CBOEM MeCTHOCTH, KPYrOBOPOTa BelecTB MW OHMOreOXMMHUYeCKHX ILMK/JIOB B
ouocdepe;

yMeHHe TIPUMeHSITh ToTyueHHble 3HaHUs /il 00bsiCHeHHs OMOJIOrMUecKuX TpOLeCCOB U
SIBJIEHUM, /151 IPUHATUS NIPaKTUUeCKUX pellleHWH B TOBCeHEeBHOM >KU3HHU C Lie/bio obecrieyeHust
0e30MacHOCTH CBOEro 370pOBbS M 3[J0POBbSl OKDPYKAIOL[UX JIFOZAeH, COO/M0feHus HOPM
rPaMOTHOTO TIOBeIeHHs] B OKpY)Karollell TIPUPOJHON cpefe, TIOHUMaHHe HeoOXOAMMOCTH



WCTIOTb30BaHUs JOCTH>KEeHUM COBpeMeHHOMU buosioruu Jist paLMOHa/IBHOTO
TIPUPO/I0TI0/Ib30BaHMUS;

yMeHHe pellaTh 37eMeHTapHble OWOJOTHYecKre 3aJaud, COCTAB/STb CXeMbI IepeHoca
Bell[eCTB 1 SHEePTUU B 3KOCUCTeMax (L[eTy MUTaHus);

yMeHHe BBITOJIHATh JIabopaTopHble W TpakTHUecKrWe paboThl, COOJIIOaTh IMpaBUia MpU
pabore ¢ yueOHBIM U 1abopaTOpHBIM 000PY/J0BaHUEM;

yMeHHe KPUTUYeCKHd OLIeHHMBATh W WHTEPIPeTUPOBaTh WH(OpPMAIUio OHOIOTHUecKoro
coJiep>KaHusi, BKJIFOYAIOLIYIO TICeBAOHAYUYHble 3HAHWS W3 Pa3/IMYHbIX HCTOYHUKOB (Cpe/cTBa
MaccoBoi HWH(MOpPMalMK, Hay4YHO-TIOMY/sSIpHbIe MaTepHabl), pacCMaTpUBaTh IJi0OaIbHBIE
9KOJIOTHYeCcKre TIpo0JieMbl COBPEMEHHOCTH, JOPMHUPOBATH TI0 OTHOLIEHUIO K HUM COOCTBEHHYIO
TMO3ULIUIO;

yMeHHe Co3/laBaThb COOCTBeHHbIe TIMCbMEHHbIe U YCTHble coo0ileHus, 00061mas
Ouosiornyeckyro WHGPOPMALIMI0O Y3 HECKONIbKUX HWCTOYHHUKOB, TPAMOTHO HCIIO/b30BaTh
TIOHSATUHHBIN armapar Ouosoruu.



TEMATUYECKOE ITNIAHUPOBAHUE

10 KJIIACC
KomuectBo yacoB
Ne /1 HavmeHoBaHue pa3zienioB 4 TeM IIPOrpaMMEl Kontpormbaele  [IpakTuueckue STEKTPOHHEIE (L{PPOBLIE)
Bcero obpa3soBaTe/bHEBIE PeCypChl
paboTsI paboTsI
bubmoreka LJOK
! buoioris Kak HayKa 2 05 https://m.edS(])_}).ru/7f41c292
2 JKuBbIe CUCTEMBI U UX OpraHu3aLys 1 Bubmorexa [IOK
https://m.edsoo.ru/7f41c292
3 XHWMHUUECKUI COCTaB U CTPOeHUEe KJIeTKU 8 1 Brbmiotexa LOK
https://m.edsoo.ru/7f41c292
bubmoreka [JOK
4 AH3HEACATEIILHOCTE KIleTKM ° https://m.edS(])_}).ru/7f41c292
5 Pa3MHOKeHHe ¥ MHVBUAYa/IbHOE pa3BUTUE 5 1 bubmoreka [JOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnecTBeHHOCTh ¥ MU3MEHUMBOCTh 3 15 bubnmoreka [JOK
OpraHM3MOB https://m.edsoo.ru/7f41c292
. Cestekijust opraHu3moB. OCHOBBI 3 Bubmoteka LIOK
OMOTEeXHOIOIMHU https://m.edsoo.ru/7f41c292
bubmoreka [JOK
8 Peseparoe Bpems 1 https://m.edS(])_}).ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4




11 KJIACC

KomuecTBO uacoB

HaumeHoBaHMe pa3fienioB ¥ TeM OnekTpoHHbIe (L(POBLIE)
Ne i/t Kontposmaele  IIpakTuyeckue
NpOrpammsl Bcero obpa3oBare/bHbIe pecypChl
paboTsI paboTsl
bubmmoreka IIOK
1 3 ) 9 1
BOMIOTMORHAS BHOMOTHA https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBeHUe U pa3BUTHe )KU3HU Ha 9 0.5 Bbubmoteka LIOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opranu3mel U OKpy>Karolas cpesa 5 1 Bubmmorexa LIOK
P pysarotiast Ches https://m.edsoo.ru/7f41cc74
4 Coo011]eCTBa U 3KOJIOTMUECKHE CUCTEMBI 9 Bubmmorexa LIOK
B https://m.edsoo.ru/7f41cc74
bubmorteka LJOK
5 P 2
G3EPBHOC BPEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITTPOT'PAMME 34 0 2.5







I[TIOYPOYHOE ITJTAHUPOBAHUE

10 KJIACC
Ne KomriecTso Hacos Hara J/eKTpOHHbIE I(POBLIe
/1 Tewa ypoxa Bcero Konrporbiete  Tlpaxririeckie H3y4YeHUd oﬁpszaTeanT;e lfecypcm
paboTsI paboTsI
bubmoreka LJOK
1 buonorus B cucteMe HayK 1 https://m.edsoo.ru/863e6122
https://m.edsoo.1ru/863e632a
MeTo/bl TTI03HAHUS )KUBOW TIPUPO/IBI.
2| henomsomashe prncusn : 05 buomorera LIOK
METO10B TIpH H3ydeHH https://m.edsoo.ru/863e6122
OuosiornyecKux 0ObeKTOB»
3 Buosiornueckue cucremsl, MpoLecchl 1 bubmoreka LJOK
Y VX U3y4yeHUe https://m.edsoo.ru/863e6564
4 XHMHUUeCKUM COCTaB KieTKu. Bozia u 1 bubmoreka LIOK
MUHepa/bHble COJIU https://m.edsoo.ru/863e674e
bubmoreka LIOK
5 benku. CoctaB u ctpoeHure 6eKoB 1 hitps://m.e ds?o.ru 1863e6b72
depMeHThI — OUOIOrHYeCcKUe
o | Nt drpmanm— | 1 05 Bromorera LIOK
AKTHBHOCTH (epMEHTOB (Ha rIpHMepe https://m.edsoo.ru/863e6b72
aMuJ/ia3bl UM KaTaaasbl)»
bubmoreka [JOK
/ Yraesofpl. Jlumm et 1 https://m.edS(])_}).ru/863e6870
8 HyxknenHossle Kuciaotsl. ATO 1 bubmoreka LIOK




VcTopusi u MeTOZbI M3yUeHUs KJIeTKU.

https://m.edsoo0.1ru/863e6d5c
bubmoreka LJOK

9 KrnerouHas Teopust https://m.edsoo.1u/863e6e88
10 KneTka Kak Lie/locTHast )K1Bast
cucrema
CTpoeHre 5yKapuOTHUYeCKOU KJIeTKHU.
JlaboparopHast pabota Ne 2
«/3yueHne CTpOeHUs K/IeTOK Bubmoteka LIOK
11 pacTeHuH, )KUBOTHBIX, TPUOOB 1 0.5 https://m.edsoo.ru/863e6ff0
OakTepwuii 1oJ MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIperaparax 1 ux
orrcaHue»
bubmoreka [JOK
12 OOMeH BellecTB WM MeTaboIM3M https://m.eds0o.ru/863e766¢
bubnmoreka [JOK
13 PotocuHTes. XemocuHTes https://m.edsoo.ru/863e7c98
. Bubmoteka LIOK
14 SuepreTieckuii obmen https://m.edsoo.ru/863e7aae
JKy3HeHHbIN UK/ K1eTKU. [leneHue
K/1eTKu. Muto3. JlabopaTopHast
15 pabora Ne 3 «Ha6mo,qpeH1/1§ MHTO3a B 0.5 Bubnmorexa LIOK
https://m.edsoo.ru/863e7dc4
K/IeTKaX KOHUMKa KOpelllKa JiyKa Ha
TOTOBBIX MUKpOIperapaTax»
16 buocunTe3 6enka. Peakijus bubmoreka [JOK
MaTpUYHOTO CHHTe3a https://m.edsoo.ru/863e796e
bubmoreka LIOK
17 Tpaucnsuus — Guocunes benxa https://m.edsoo.1ru/863e796e
18 HexkneTouHsble ¢ OpMbl )KU3HU — bubnuoreka LIOK




BHPYCBI

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

19 dopMbI pa3MHO>KeHUsT OpraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
N bubmioteka LIOK
20 Meitos https://m.edsoo.ru/863e7f4a
O6pa3oBaHue U pa3BUTHE TTOTOBBIX
K/eToK. Omio/joTBOpeHue.
91 JlabopaTopHas pabota Ne 4 0.5 bubmoreka [JOK
«/3yueHue cTpoeHUs MOJIOBBIX ) https://m.edsoo.ru/863e81b6
KJIETOK Ha FOTOBBIX
MUKpOIperapaTax»
oy NupuBryanbHOe pa3BuTHe bubmoreka [JOK
OpraHu3MOoB https://m.edsoo.ru/863e8436
73 ['eHeTHKa — HayKa 0 bubmoreka LIOK
Hac/1e[ICTBEHHOCTH U U3MEHUMBOCTHU https://m.edsoo.ru/863e86{2
3aKOHOMEpPHOCTU Hac/eI0BaHUs
24 l'IpI/I3HaKO]5. MOHOI‘I/IGPI/I'[;[HOQ Bubmorexa LIOK
https://m.edsoo.ru/863e8878
CKpell[iBaHKe
urnbpuiHoe cKpeljiBaHue. 3aKOH
25 ﬂe&zaBI/IIZI/IAMOFO HaIzIJIL(]j,Z[OBaHI/IH Bubmorexa TIOK
https://m.edsoo.ru/863e89a4
TPU3HAKOB
CrjervieHHOe Hac/eZJOBaHME
npu3HakoB. JTabopatopHast paboTa Ne
26 5 «/3yueHue pe3ybTaToOB 0.5 bubmoreka [JOK

MOHOTMOPHUAHOTO U AUTHOPHUIHOTO
CKpeIUBaHUs Y Ip030(Usibl Ha
TOTOBBIX MUKpOITperiapaTax»

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




I'eneTuka mnosia. HacnemoBaHue

bubmoreka [JOK

27 TIPU3HAKOB, CLIETIJIEHHBIX C TI0JIOM 1 https://m.edsoo.1u/863e8c60
N3menunBOCTE. HeHaceicTBeHHast
W3MeHUHBOCTb. JlabopaTopHasi paboTta
Ne 6. V3yueHue MoAuGUKALIMOHHOM bubmoreka [JOK
28 1 0.5
13MeHUMBOCTH, ITOCTPOEHUE https://m.edsoo.ru/863e8efe
BapHUAaIl[MOHHOTO psijJia U
BapHAaI[MOHHOM KPUBO»
HacnepcrBeHHasi 13ME@HUUBOCTb.
29 JlaboparopHast pabota Ne 7. «AHanu3 1 0.5 bubmmoreka LIOK
MyTaLWi y Ap0o30¢u/bl Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MUKpOIperapaTax»
bubnmoreka [JOK
30 Peneriika tesnosexa 1 https://m.edsoo.ru/863e8d78
Pe3epBHbIii ypok. O60011IIeHHE 110
31 Teme «HacnencTBeHHOCTh U 1
M3MEeHUHBOCTh OPTaHHU3MOB»
bubmoreka [JOK
32 CCetexiust Kak HayKa 1 mpoujecc 1 https://m.edsoo.ru/863e9214
33 MeTtonb! ¥ OCTHXKEHUS CeNTeKI[AN 1 bubnmoreka [JOK
pacTeHUi 1 XKUBOTHBIX https://m.edsoo.ru/863e9214
34 brorexHosorus Kak orpacib 1 Bubmoteka LIOK
TIPOU3BO/ICTBA https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPOI'PAMME




11 KJIACC

KomuecTBO uacoB

11_\11/9 Tema ypoka KontposbHble  [IpakTHueckue Hara MEKTPOHHEIE LFAQPOBEIe
I Bcero u3ydeHuss  0Opa3oBaTe/bHbIE PECYPCHI
paboTsI paboTsI
1 OBOJIIOLIMS U METO/Ibl €€ U3yyeHUs 1 Bubmmorexa LIOK
https://m.edsoo.ru/863ea20e
) VcTopusi pa3BUTHS TIpeCTaB/IeHHH 00 1 Bubmoteka LIOK
3BO/TIOL[AN https://m.edso0.ru/863e9570
bubnmoreka [JOK
3 MukpossorioLus 1 https://m.edsoo.ru/863e9cle
[Monynsiust Kak 3/eMeHTapHast
e/IMHULIA BUJ]A U SBOJTFOLIUM.
4 ﬂ/:il60p]:TOpIilﬂ paborta ;9 1 1 0.5 Bubmmorexa LIOK
https://m.edso0.1ru/863e99c6
«CpaBHeHMe BU/IOB M0
MOp(}0I0rUUecKOMY KpPUTEPUIO»
5 [BwKyiue crmbl (3/1eMeHTapHbIe 1 Bubmoteka LIOK
(hakTOpBI) 3BOMIOLIUU https://m.edsoo.ru/863e9da4
. bubnmoreka [JOK
6 EcTtecTBeHHbIH 0TOOpP U €ro (GopMbl 1 https://m.eds00.ru/863e9ed0
PesybTaTsl 5BOJIIOLUK:
TIPUCIIOCO0/IEHHOCTh OPTaHNU3MOB U
7 BUI000Opa3oBanue. JlabopaTopHast 1 0.5 bubmoreka LIOK
pabota Ne 2 «OrnvcaHue ) https://m.edsoo.ru/863e9fde
MIPUCIIOCO0/IEHHOCTH OpraHu3Ma U eé
OTHOCUTE/IbHOTO XapaKTepa»
8 Hanpasnenvs u nytu 1 bubmoreka [IOK

MaKpO3BOJIIOLINHN

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




9 Heo6GpaTuMoCTh 3BOJTFOLIUH

10 Vcropus )XU3HU Ha 3emiie U MeTO/bl
eé U3yueHust

1 ['urioTe3ssbl MPOMCXOXKAEHUS KU3HU Ha bubmoreka LJOK
3emMie https://m.edsoo.ru/863ea5a6

1 Pa3BuTue 13HU Ha 3emJie TI0 5pam 1 bubmoreka [JOK
repuo/iam https://m.edsoo.ru/863eabbe
OCHOBHBIEe 3Tarbl 3BOIIOLUU
pacTUTeTHLHOTO U YKUBOTHOTO MUpa.

13 [TpakTrueckast pabota Ne 1 0.5 bubnmoreka [JOK
«/3yueHne HCKOIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUl 1 )KUBOTHBIX B
KOJUTeKLIASIX »

14 CoBpeMeHHas cucTeMa bubnmoreka [JOK
OpraHvvyecKoro Mupa https://m.edsoo.ru/863ea48e

bubmoreka [JOK

15 OBOJTIOLIUS UesloBeKa (aHTpororeHes) https://m.edso0o.ru/863eac2c

16 [Bwxyiue cumbl (pakTopsbI) bubnmoreka [JOK
aHTpOIIoreHes3a https://m.edsoo.ru/863ead44

17 OCHOBHbIE CTaJju¥ 3BOJHOL[UU
yesioBeKa

18 UYesioBeyeckue pacel ¥ IPUPOHbIE bubnuoreka LIOK
aJlanTalyy yejioBeKa https://m.edsoo.ru/863eaea?
PesepBHbiii ypok. Ob6061IeHre 10

19 TeMe «BO3HUKHOBeHHe U pa3BUTUE
JKA3HU Ha 3emiie»

20 OKOJIOrMs KakK HayKa

21 Cpe/ibl 00MTaHUS U YKOJIOTUUECKHe bubmoreka [JOK




(akTopbI

AbuoTtrueckue GakTophbI.
JlaboparopHast pabota Ne 3.
«Mopdonoruueckre 0CoOEHHOCTH

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

. bubmoreka [JOK
22 pacTeHuM 13 pa3HbIX MeCT 0.5
https://m.edsoo.ru/863eb10e
oburanus». JlabopatopHasi pabora Ne
4. «BnusHue cBeTa Ha poCT U
pa3BUTHe YepeHKOB KoJieyca»
bubnmoreka [JOK
23 broruyeckue GakTops! https://m.edsoo.ru/863eb348
OKO0JIOTUUeCKUe XapaKTepUCTUKU
24 nonysisauu. [IpakTrueckasi pabota Ne 0.5
2 «[ToacuéT MIOTHOCTH MOMY/ISLUAN
pa3HbIX BU/IOB paCTeHUM»
75 Coo0bi1iecTBa OpraHM3MoB — bubmoreka LJOK
OMo1[eH03 https://m.edsoo.ru/863eb46a
%6 JKOJIOTUYECKHEe CUCTEMBI bubnmoreka [JOK
(sKOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHbIe M0Ka3aTe/u 5KOCUCTEMBI.
27 OKOJIorMyecKue NipaMu/bl. Bubmorexa LIOK
. https://m.edsoo.ru/863eb5fa
CaovictBa 3kocuctem. Cykieccus
28 [IprpopHbIe 3KOCHCTEMBI
29 AHTpOIIOreHHbIe 3KOCUCTEeMbI
30 buocdepa — riobanbHast 3KocucTeMa bubnuoreka LIOK
3eMiu https://m.edsoo.ru/863ebb5e
31 3aKOHOMEpPHOCTHU CYLL[eCTBOBaHUS bubmoreka [JOK
buocdepsl https://m.edsoo.ru/863ebd16
32 YenoseuecTBo B briocdepe 3emu




33 CocyujecTBoBaHHe MPUPOAbI U 1 bubmoreka [JOK
YyeJ/IoBeUeCTBa https://m.edsoo.ru/863ebale
Pe3epBHbIi ypok. O00011IeHEe TeMBI

34 «Co00111eCTBa ¥ 3KOJIOTHUeCKHe 1
CUCTeMbI»

OBIIEE KOJIMYECTBO YACOB I10 34 95

[TPOI'PAMME







TTPOBEPSEMEIE TPEEOBAHNA K PE3YJIETATAM OCBOEHMA OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBEI

10 KJITACC

Kopg,
TpOBEpsIeMOro
pesy/bTara

TTpoBepsieMble NPeAMETHBIE Pe3Y/IbTaThl OCBOEHUS OCHOBHOM
obpa3oBaTe/IbHOM IMPOrpaMMel CpefiHero ob1ero odpa3oBaHuUs

CchopMHpOBaHHOCTb 3HAHUW O MecTe U PO OMONOTMM B CHCTEMeE
HayYHOT'O 3HAHUS eCTeCTBEeHHBIX HayK, B ()OPMUPOBAHUM COBpeMeHHOU
eCTeCTBeHHO-HayYHOW KapTUHbI MMpa M Hay4HOTO MHPOBO33peHUS; O
BK/Ia/le POCCUMCKUX W 3apy0e)KHBbIX YUYEHBIX-OMOIOTOB B pa3BUTHE
Ouosioruy; (QyHKI[MOHATLHOM TPaMOTHOCTH uesioBeKa [jisi DelleHUs

JKU3HEHHBIX 3aa4

YMeHue pacKpbIBaTh COZIEP)KaHWe OWOJIOTUYECKUX TEPMHUHOB M
TIOHATHI: )KU3Hb, K/I€TKa, OpraHu3M; MeTadbon3M (0OMeH BeIlecTB U
TipeBpallleHle SHEepruu), roMeocta3 (caMopery/siusi), ypOBHeBas
OpraHu3alyisi >KUBBIX CHUCTeM, CAMOBOCIIPOM3BeZieHUe (PerpoAyKIus),

HadieJCTBEHHOCTh, U3MEHUYNBOCTb, POCT U PA3BUTHE

YMeHue u3narath OMONOTHYeCKUe TeOpuH (K/IeTOouHas, XpPOMOCOMHas,
MyTaloHHasi), 3akoHbl (I'. Mengensi, T. Moprana, H.A. BaBunosa) u
yueHusi (0 LEHTpaX MHOroobpasvs W TIPOUCXOXKAEHUS KYJIbTYPHbIX
pacrenurt H.W. BaBusoBa), onpezenitTb rpaHULbl UX PUMEHUMOCTH K

JKUBBIM CUCTeMaM

YMeHue B/jaJeTb MeTOAdMKW HAYUHOI'O TII03HAHHA B 61osIoruu
(HBGJII'OAEHI/IE U OIlIMCaHHe J>XUBBIX CUCTEM, IIpOLIECCOB H HBHEHHﬁ;
OpraHuv3alurs 44 rpoBegeHune 010/I0rMUeCcKoro 3KCIIepUMEHTad,
BBIJIB)KEHMEe T'urioTesnbl; BbIsIB/IeHIEe 3dBHUCHUMOCTHU MeXxay
nccaiaeqyeMbiMM BeJIMUMHAMMU, 00BsICHeHHe MOJIy4e€HHBIX pe3y/bTaTOB,
HCIOJ/Ib30BAHHBIX HAYYHBIX HOHHTHﬁ, TEOpI/Iﬁ N 3dKOHOB; YyMe€HHE

AejlaTb BBIBOJbI Ha OCHOBAHHWH IMOJTYYE€HHBIX pe3yanaTOB)

YMeHWe BBIJENSTh CYIIeCTBEHHbIe TIPU3HAKU BUPYCOB, KJIETOK
NMPOKApUOT U JYKapuOT, OJHOK/JIETOYHBIX U MHOTOKJIETOYHBIX
OpraHu3MoB;  0COOEHHOCTM  TIpOI[ecCOB  OOMeHa  BeIeCcTB M
TpeBpallleHusi SHeprud B KJeTKe, (POTOCHMHTe3a, MMIaCTUUYECKOTO U
JHepreTMyeckoro  obMeHa,  XeMOCHHTe3a,  MHTO33a,  Meli03a,
OTUIOZIOTBOPEHHS,  pPa3MHOXKeHUs,  MHAWBHU/YaJbHOTO  Pa3BUTHUS
opraHusma (OHTOTeHe3)




YMeHue TPUMEHSTh  TIOJiyUeHHble 3HAHUS i1 OObICHEHUS
OMOJIOTUUYECKUX TIPOL[ECCOB W SIBJIEHWM, [I/Is1 TIPUHATHS MPAKTHUECKUX
pellieH B TIOBCeZIHEBHOM >KU3HU B 11e/isiX obecriedeHus1 6e301acHOCTH
CBOETO 3/]0POBbSI U 3ZI0POBbSI OKPY>KAIOLUX JIFOZel, CoOM0jeH!s] HOpM
rPaMOTHOTO MOBe/JieHNsI B OKpY»Katoll[el IPUPOJHOM cpejie; MOHUMaHUe
HE0OXOIMMOCTH UCII0/Tb30BaHUS OCTWKEHUN COBPeMEeHHOW OHO0JIorum

1 OMOTeXHOIOTH /171s1 paliMOHa/IBHOT'O TIPUPOAOIIOIb30BaAHKS

YMeHue pellaTh 3/ieMeHTapHble T'eHeTHYecKHe 3alaud Ha MOHO- U
IUruOpUHOe CKpeLMBaHue, CLETJIEHHOe Hac/ie[JoBaHKWe; COCTAB/AThH
CXeMbl ~ MOHOTMODUZHOTO  CKpeIWBAaHWs A TIPeACKa3aHus
HACJ/1eI0BaHusl TIPU3HAKOB Y OPraHU3MOB

YMeHUe BBINOJHATH JlabOpaTOpHble U TpaKTU4YeCKHue paboThl,
cobnmroiaTh TipaBWia Tpu pabore c y4yeOHBIM U J1abDOpPaTOPHBIM

obopyzoBaHHeM

YMeHUe KpUTHUECKU OIleHMBaTh W WHTEPIIPeTHPOBaTh WHGMOpPMALHIO
OMO0JIOTUYECKOTO COZiep>KaHHsl, BK/TFOUAIOLIYIO TICeBAOHAYUYHbIe 3HAHMUS
13 pa3nyHbiX UCTOYHUKOB (CMM, Hay4yHO-TIOMy/ISIpHbIE MaTepuabl);
3TUYECKHe acreKThl COBPEMEHHBIX HCC/IeIOBaHUM B  OMOJIOTHH,

MegulHe, OMOTEeXHOJIOTUH

10

YMeHue co3/iaBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOLIEHMS,
060611asi 6ro0rMUecKyr0 MHPOPMALIUI0 U3 HECKOJBKHUX MCTOUHHKOB,

IPaMOTHO MCIIO/Tb30BaTh MOHATUMHBIN arapat O1o/Ioruu

11 KITACC

Kog
TIPOBEPSIEMOTO
pe3y/bTaTa

ITpoBepsieMbIe NpeMEeTHbIE PE3y/IbTaThl OCBOEHHSI OCHOBHOM
obpa3oBaTe/IbHO# IPOrpaMMEI CpeAHero o61ero oopa3oBaHus

ChopMHUPOBaHHOCTh 3HAHUK O MecTe W pOJiM OWOJIOTUM B CHUCTEMe
HAYYHOTO 3HaHUS eCTeCTBeHHbIX HayK, B (POPMHPOBAHUN COBPEMEHHOM
€CTeCTBEeHHO-HayYHOW KapTUHbI MMpa M HayuHOTO MHPOBO33pDEHUS; O
BKJ/IaZile POCCHMCKUX U 3apyDeKHBIX yUuEHBIX-OMOJIOTOB B pa3BUTHE
Ouosioruu; (QyHKI[MOHATLHOM T'DaMOTHOCTH UeJiOBeKa [ijisi DellleHuUs
YKU3HEHHBIX 3a7iau

YMeHue pacKpbIBaTh COZIEp)KaHHe OWOJIOTUYECKMX TEPMUHOB M
TIOHSTUM: BU/JI, TIOMYJALUs, TeHO(MOH/, SBOJIIOLUS, ABWXKYILUE CHbI

(dpaxTopsr) 9BOJTIOLUH, TIPUCIIOCO0/IEHHOCTh OpraHu3MOB,




BU/I000pa3oBaHue, 9KOJIOTUYeCKHe (akTOpHI, 9KOCHCTEMA,
TIPO/IYLIEHThI, KOHCYMEHTBI, PeIyLI€HTbI, e[ TTUTaHuUs, SKOT0THYecKast

nipamu/ia, broreorieHos, bmochepa

YMeHue u3narath OMOOrUYECKre Teopuu (3BOIOIMOHHAs Teopus Y.
[lapBuHa,  CUHTeTUUYeCKass  Teopus  SBOMIOLMM), 3aKOHbI U
3aKOHOMepHOCTH (3apoapliieBoro cxozactBa K.M. bapa, uepejoBaHus
IJIaBHBIX HampaejieHUW U nytei 3Bomouud A.H. CeBepLioBa, yueHus 0
ouochepe B.MI. BepHajckoro), onpeiensTh ~ TPaHMIbBI WX

MPHUMEHUMOCTH K KUBBIM CHUCT€MaM

YMeHue BaZieTb MeTOAAMH HAyuyHOro TIO3HaHUS B OHoO/IOrUM
(HabsofeHe W OMUCaHWe >KUBBIX CHUCTEM, TIPOLIECCOB U SIBJIEHH;
opraHusalss W TpOBeieHHe  OMOJIOrMUYecKoro  JKCIIeEPUMEHTa,
BbIJIBMDKEHWE  TUIOTe3bl;  BBbISIBJIEHWE  3aBUCMMOCTH  MeXAY
WCC/IelyeMbIMA BeJTMUMHAMU, O0BsICHEHUE TOTyueHHBIX pe3y/IbTaToB,
VICTI0/Ib30BaHHBIX HAy4YHbIX TOHATHN, TEOPUM U 3aKOHOB; yMeHHe

Aej1aTh BBIBOJbI Ha OCHOBAHHWH ITOJTYYEHHBIX pEBy'JILTaTOB)

YMeHUe BbIJIe/ISITh CYIIleCTBEHHbIE TIPU3HAKKM CTPOEHUS] OMOTIOTHUeCKUX
00BEKTOB:  BH/IOB,  TIOMYJISIL[UM, TIPOAYLIEHTOB, KOHCYMEHTOB,
peAyLieHTOB, OMOTeolIeHO30B M 3KOCHCTEM; OCOOEHHOCTH TPOLIECCOB
HaC/1e[ICTBEHHOM W3MEeHUMBOCTH, €CTeCTBEHHOT'O otbopa,
BU/J000pa30BaHus, TMPHUCIIOCOO/IEHHOCTY  OpPraHU3MOB,  JIeMCTBUS
9KO0JIOTUUECKUX ()aKTOPOB Ha OPraHU3MbI, [TIEPEHOCA BEIECTB M MOTOKA
SHEepPruy B 3KOCHUCTEMaX, aHTPOIOTe€HHbIX W3MEHEHHH B 3KOCHUCTeMax
CBOEM MeCTHOCTH, KPYyTOBOPOTa BEIeCTB U OMOre0XUMUUECKUX LIUK/IOB
B Onocdepe

YMeHWe TPUMEHSITb  TOJyYeHHble 3HAHUS I OOBbACHEHUs
OMOJIOTMUYECKUX TIPOLIECCOB M SIBJIEHUM, [JIs1 TIPUHATHS MPAKTHUECKUX
pelleHN B TIOBCEZIHEBHOM >KU3HU B I1e/IsIX 0becrieueHusi 6e301acHOCTH
CBOEro 3/I0POBbsI 1 3/J0POBbsSI OKPY)KAIOIIUX JIFO/iel, COO/F0IeHUsT HOPM
IPaMOTHOTO TIOBE/IEHUSI B OKPY Katoll[el TIPUPOIHOMN Cpejie; OHUMaHKe
HE0OXO0/IMMOCTH MCII0/Ib30BaHUS JOCTHKEHUH COBPEMEHHOM OHMOJ/IOTHU

AJIs1 palluOHAJIBHOT'O IMPUPOAO0IT0J/Ib30BaHUA

YMeHue peliaTh 37eMeHTapHble OHOJ/IOTHUecKre 3a/jaud, COCTaBJISITh

CXeMBI IepeHo0Cd BelleCTB U SHEPruu B SJKOCUCTEMAX (uerm HI/ITHHI/IH)

YMeHue BBINONHATH J1abopaTopHble W MpPaKTUYeCKWe paboThl,
cobmroiaTh TpaBWsa Tpu pabore C y4yeOHBIM U J1abOpPaTOPHBIM

obopyZioBaHHEM

YMeHue KpWUTHUeCKH OLleHWBaTh W WHTEPIpeTHpOBaTh HMH(OpMAaLHIO
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OMOIOrMYeCcKOro Co/iep>KaHus, BKITFOUAIOIIYIO TICeB/IOHayUHble 3HAHUS
Y3 pa3/MyHbIX UCTOYHUKOB (CMM, HayuyHO-IONy/IIpHBbIE MaTepuasbl);
paccMaTpUBaTh ry106a/1bHbIE 9KOJIOTUUECKHEe TIpo0OIeMbI
COBPEMEHHOCTH, (hopMHpOBaTh MO OTHOIIEHUIO K HUM COOCTBEHHYIO

TIO3ULIUIO

YMeHue co3fiaBaTh COOCTBEHHbIE MUCbMEHHbBIE U YCTHBbIE COOOLIEHUS,
00006111as1 6MOIOTMUECKYI0 UH(POPMAIIUI0 U3 HECKOJBKUX MCTOUHHKOB,

Ir'PaMOTHO MCII0/Ib30BATh TTOHSITUMHBIN alfriapar ouooruu




[TPOBEPAEMBIE OJIEMEHTBI COOEPXKAHUA

10 KJIIACC

Kopg,

HpOBepHEMLIﬁ 3JIEMEHT COZeP>KdHMsI

buonorusa kak HayKd

1.1

buonoruss — Hayka o >XuBOW mpupoge. Ponb Ouonoruu B (GOpPMHUPOBaHUU

COBpPeMeHHOM HayYHOUM KapTUHbBI Mupa. CrucTemMa OM0I0rnueckux HayK

1.2

2.1

2.2

MeTozbl TO3HAHWS KUBOW TIpUPOAbI (HabJFOZieHHe, SKCIIePUMEHT, OIMCaHUE,
u3MepeHre, KiaacCUpUKalus, MO/|eIMpOBaHue, CTaTUCTHUecKasi 00paboTka

JIaHHBIX )
JKuiBbIe crcTeMbl M X OpraHU3ariys

JKuBble cuctembl (6MOCHCTEMBI) Kak TpeaMeT u3ydeHusi 6uonorud. CBoicTBa

OuocucTeM U UX pasHooOpasue

YpoBHM OpraHu3alyy OWOCHCTEM: MOJIEKY/ISIPHO-TeHeTUUeCKU, KJIeTOUHBIH,

OpraHu3MeHHBbIH, TTOMy/ISLMOHHO-BUOBOM, SKOCUCTEMHBIH, OrochepHbIi

XUMHUECKHN COCTaB U CTPpO€HHE KIIETKH

3.1

XUMHMUECKH COCTaB K/IeTKU. XHUMHUeCKHe 3JIeMEHTHI: MaKpO3J/IEMEHTHI,
MHKPO3J/IEMEHTHI. BO'E[EI U MHUHepd/IbHbI€ BelleCTBd. CDYHKL[I/II/I BOJAbl H

MUHepa/IbHBIX Bel[ecTB B KieTke. [Tofep>kaHrue 0CMOTHUeCKOro OasaHca

3.2

benku. CoctaB u crpoeHue Oe/lKOB. AMUHOKHUCIOTBI — MOHOMeEphI OeKOB.
He3sameHrMble M 3aMeHUMble aMHUHOKWC/IOTBL. AMHHOKWC/IOTHBIA COCTaB.
YPOBHU CTPYKTYphI OeKOBOW MOJIEKY/bI (TIepBUYHAs], BTOPUYHAS, TPeTHUUHAS U
yeTBePTUYHAsh CTPYKTypa). XHUMHYecKue cBoiicTBa OenkoB. buosormyeckue
byHKIMY OeNKOB.

depmeHTHI — OHOOTMUECKre KaTanu3aTopbl. CTpoeHre ¢epMeHTa: aKTHBHBIN
LeHTp, cyOctpaTHass crneuuduyHoctb. KodepmeHTbl. Burtamubbl. OTinuus

q)epMEHTOB OT HEOPraHN4YeCKHX KaTa/In3aTOPOB

3.3

YrneBogpl: MOHOcaxapupl (Tmoko3a, pubo3a U fe3okcupubosa), gucaxapufibl
(caxaposa, /akro3a) W mosMcaxapuzbl (Kpaxmas, TJIMKOTeH, LieJjIsio3a).
Buosiornueckue QyHKLMMU yT€BOZOB.

Jiuruapl:  TpUI/IMLEpUAbl,  cTepoufbl,  ¢ochomunugel.  ['MapodunsHo-
rugpodobHble cBoiicTBa. bBuosornueckue QyHkimy aunugoB. CpaBHeHHe

yrjieBo/oB, 0e/IKoB 1 JIMMTUI0B KdK HCTOUYHHWKOB SHEPrun

3.4

Hyxknennoseie kucaotel: IHK 1 PHK. HykneoTugsl — MOHOMEpBI HYKJIEMHOBbBIX




kuciotr. Crtpoenue u ¢yHkuuu [JHK. Crtpoenue u ¢ynkuuu PHK. AT®:
cTpoeHue U QyHKLUU

3.5

Luronorus — Hayka o Kietke. KierouHnas Teopusi. MeTo/ipl U3yuyeHuUs K/1€TOK

3.6

3.7

Knerka Kak 1jesiocTHast >kvBasi cucrema. OOIye MpuU3HaKU K/IETOK: 3aMKHYTast
Hapy)kHass mMembOpaHa, mMonekysisl JJHK Kak reHeTMuecKuid armapar, CHCTeMa

cuHTe3a Oeska

Turbl KIeToK: yKapuoThuecKast ¥ TipokapuoTuueckas. OCo6eHHOCTH CTPOeHHst
MPOKAapUOTUUeCKOW  KieTKd. KierouHas creHka OakTepuii. CTpoeHue
5YKapUOTUUeCKOW KeTKu. OCHOBHbIE OT/IMUWSI pPaCTUTeIbHOM, >XUBOTHOW W

rpUOHON K/IeTKH

3.8

3.9

3.10

4.1

[ToBepxXHOCTHBIE CTPYKTYPbl K/JIETOK — KJIeTOYHasi CTeHKa, IJIMKOKaJUKC, WX
¢dynkuyu. [lna3maTryeckast MeMOpaHa, eé cBoicTBa M GyHKIMHU. LuToriasma u eé
opraHonibl. OHOMeMOpaHHbIe OpPraHOW/bI KIeTKW: 3HAOTUIa3MaTHuecKasi CeTb
(OI1C), ammapat I'onbaxu, AU30COMBI. [loMyaBTOHOMHBIE OpraHOWZbI KJIETKU:
MHUTOXOH/PUH, TUIacTUAbL [Iporcxo)KaeHrue MUTOXOHJAPUM U muiacTuf. Bupabl
riactygi. HememOpaHHbIe OpraHOW/bl K/IETKW: PHUOOCOMBI, K/I€TOUHBINA LIEHTP,

PECHUUKH, XKT'YTUKU. DyHKIMKA OpraHoM/0B K/IeTKU. BkiroueHust

Slmpo — perynsiTOpHbIN 1jeHTp KiaeTKu. CTpoeHue sifpa: simepHast 000/0UKa,
KapHuoruia3Ma, XpOMaTHH, SIPBIIITKO. XPOMOCOMBI

TpaHCIIOpT BelecTB B KJIeTKe

JKu3HenesTeTbHOCTb K/I€TKU

OOmeH BeriecTB, WM MeTabomM3M. AcCCUMWISIMS (T7IACTUYeCKU 0OMeH) U
TUCCUMUJISALIASA (9HEpreTUUeCKuii oOMeH) — JBe CTOPOHBI eQUHOr0 Mpoliecca
Metabosim3ma. Tumnbl 0OMeHa BelecTB: aBTOTPO(MHBINA U reTepoTpodHbIA. Posb

(hepMeHTOB B 0OMeHe BeIeCTB U MpeBpallleHuH SHEPTUU B KJIeTKe

4.2

4.3

dotocunTe3. CBeToBast U TeMHOBas ¢asbl GoTocuHTe3a. Peakijun dorocuHTesa.
OddexTuBHOCTL (OTOCHHTe3a. 3HaueHUe (OTOCHHTe3a /s KU3HU Ha 3emJie.
BnusiHve ycnoBuii cpegpl Ha (OTOCMHTE3 W CrIOCOOBI TIOBBIIEHHUSI €ro
MIPOAYKTUBHOCTH Y KY/IbTYPHBIX pacTeHHUH.

XemocuHTe3. XeMOCHHTe3upymle OakTepuy. 3HayeHHWe XeMOCHHTe3a st

>KW3HU Ha 3emMiie

OHepretuyeckuid 0oOMeH B KieTke. PaciieriieHve BeIeCTB, BbIJe/ieHHE WU
aKKyMY/IMDOBaHWE HHEPrMM B KJeTKe. OTalbl 3HEPreTHueckoro oOMeHa.
I'mukonu3. BpoxkeHre u ero BUbl. KHcCIoposHOe OKWC/IeHWe, UM KIeTOUHOe

JbixaHue. O heKTUBHOCTh SHepreTHYeckoro oomMeHa

4.4

Peakijuy MaTpruuHOro cuHTe3a. ['eHetrueckass nHbopmaius u JHK. Peanu3zaius

reHeTUueCcKom I/IH(I)OPMEIL[I/II/I B KieTKe. ['eHeTMUeCKui KOO M ero CBOMCTBa.




Tpanckpumniusi — mMaTpuuHblii cuHTe3 PHK. TpaHcmsius — 6uocuHTe3 Gernka.

KopupoBanue aMuHOKUCIOT. Posib pubocoM B buocuHTe3e Genka

4.5

Heknerounsle ¢opmbl >XU3HU — BUpYChL. McTopusi oTKpeiTusi BUpycoB ([I.U.
ViBaHoBckmii). OCOOEHHOCTH CTPOEHHWSI U JKU3HE[esTeJIbHOCTH BHDPYCOB.
bakreprogaru. bone3Hy pacTeHuii, >XMBOTHBIX M Ue/IOBeKa, BbI3bIBaeMble
BUpycamMu. Bupyc nmmyHozedunura uenoBeka (BMY) — Bo3oyautens CITA/a.
[TpodunakTrka pacripocTpaHeH!st BUPYCHBIX 3a00eBaHUA

Pa3MHOXXeHHe U WHIWBWYya/IbHOE pa3BUTHE OPraHW3MOB

5.1

5.2

KreTouHblii I1[UK/A, WM >XU3HEHHBIM LMK KieTKd. VHTepdaza U MHTO3.
[Tporieccel, mpoTtekatolye B uHTepdasze. Permkaiusi — peakijus MaTPUUHOTO
cuaTe3a [JHK. CrpoenHue XpoMocoM. XPOMOCOMHBIM HabOp — KapHOTHIL
OuryiongHpli W TalvIOWJHBIA ~ XPOMOCOMHBIE  HAboOpbl.  XpOMaTHbI.
LluTosiornueckue OCHOBBI PpPasMHOKEHUSI M WHJAWBUAYAJbHOTO Pa3BUTHS
OpraHu3MoB.

Henenve knetku — muTo3. Cragum muto3a. [Iporeccel, mpoucxofsique Ha

Pa3HBIX CTaAUAX MUTO3d. Buonornueckuii CMbIC/T MEUTO3a

dopMbl pa3MHOKEHHsI OpraHu3MoB: Oecriosioe U TonoBoe. Buiel Gecrionoro
Pa3MHOXEHUS: [ieJleHWe HaZlBoe, TIOUKOBAHHWE OJHO- W MHOTOK/JIETOUHBIX,
criopoobpa3oBaHue, BereTaTUBHOE Pa3MHOKeHHe. VcKyccTBEeHHOE

K/IOHUPOBaHWe OpPraHM3MOB, ero 3HaueHue /1Jisi CeIeKLUU

5.3

5.4

5.5

[TonoBoe pa3MHOXKEHHE, ero OT/IMYKS OT Oecrosioro.
Metio3. Craguu Meiio3a. Ilpoueccel, npoucxopsiue Ha CTafudsax Meuo3sa.
[ToBegeHnve xpomocom B Meko3e. KpoccuHrosep. buonoruueckuid CMmbICT U

3HayeHUe mMelio3a

I'ameToreHe3 — mporiecc oOpa30BaHUs OJIOBBIX KJIETOK Y >KUBOTHBIX. [10/10BbIE
)Kene3bl: CeMeHHUKH U suuHUKA. OOpa3oBaHWe U Pa3BUTHE TOJIOBBIX K/IETOK —
rameT (CriepMaTo30uf, sileKIeTKa) — criepMaToreHe3 U ooreHes. OcobGeHHOCTH

CTpPOEeHUs STULIEK/IeTOK U criepMaTo3ouzioB. OrogoTBopenye. [TapTeHorenes

WnpuBugyansHoe — pa3BuTHe  (OHTOTeHe3).  OMOpHOHa/nbHOE — pa3BUTHE
(smbpuorene3). JTarbl SMOPUOHANMBHOTO PAa3BUTHS Y TO3BOHOUHBIX KMBOTHBIX:
JnpobsieHue, racTpy/silus, opraHoreHe3. IloctambproHanbHOe pa3BuTHe. TUIIbI
NMocT3MOPUOHA/ILHOTO Pa3BUTUS: TIpPsiMOe, HerpsiMoe (JMUuHOYHOe). BrusiHue
Cpefibl Ha Pa3BUTHE OPraHU3MOB; (PAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOKAEHHbBIE
YPOJCTBa.

Poct u pasBuTHe pacTeHnil. OHTOreHe3 [JBETKOBOIO pacTeHUsl: CTPOeHUe CeMeHH,

CTaaWK pa3BUTHUA

HaCer,E[CTBeHHOCTb " U3MEHYMBOCTb OPraHM3MOB




6.1

6.2

[Ipenmert u 3azaum reHeTuku. Vicroprs pasBUTHS FeHeTUKU. BKias poCCUMCKUX
U 3apy0eXHbIX YYEHBIX B pa3BUTHe TeHeTUKH. MeTogpl TeHeTUKU
(rubpuI0/TOrHUeCKHH, LUTOTeHeTUUeCKUM, MOJIeKY/IIPHO-TeHeTUUeCKuii).
OcHoBHbIe TeHeTHYeCcKHe MOHATHA. ['eHeTHUecKasi CUMBOJIMKA, UCIIO/Ib3yeMasi B

CXeMax CKpellBaHWI

3aKOHOMEPHOCTH Hac/ie[JOBaHUsI TIPU3HAKOB, YCTaHOB/IEHHbIe I'. MeHzenem.
MoHorubpuiHOe CKpelyBaHue. 3aKOH eAuHOo00pa3us THOPUZOB IE€PBOTrO
nokosieHust. IIpaBWIO JOMUHHMPOBAHMS. 3aKOH pacIleruieHWst TPHU3HAKOB.
T'unoTe3a ukCTOTHI rameT. [10/1HOe ¥ HEIoIHOe JOMUHHUPOBAHHE.

[OurubpuaHoe CKpeldBaHWe. 3aKOH He3aBUCHMOrO Hac/e[O0BAHUS MPU3HAKOB.
LluToreHeTHUECKWEe OCHOBBI AUTMOPUAHOIO CKpEl[UBAHUSA. AHaIU3UPYOIlee
CKpeljiBaHue.  VICro/b30BaHWe — aHAJM3UPYIOIIEr0  CKpPel[UBAHUS /ISt

orpeie/ieHHsI TEHOTHIA 0COOH

6.3

6.4

6.5

6.6

CueruvieHHOe Hac/eoBaHUe Mpu3HakKoB. Pabora T. MopraHa Mo cCLernjieHHOMY
HacaefoBaHUIO TreHoB. HapyiueHwe cuervieHWss TeHOB B pe3ysbTare
KPOCCUHTOBepa. XpOMOCOMHasi TeOpus HacC/lIeACTBEHHOCTU. ['eHeTMueckue
KapThl.

['eHeTrika mosia. XpOMOCOMHOe oOripefesieHrde I107a. AyTOCOMBI U I10JI0BbIe
XpomocoMbl. ['oMorameTrHele ¥ rereporaMeTHble opraHusmbl. HacyiegoBaHue

IMPHU3HAKOB, CLEIVIEHHLIX C IT0JIOM

N3meHunBOCTb. Bubl M3MEHUMBOCTU: HeHAaC/e/CTBEHHasi U Hac/ie[CTBeHHasl.
Ponb cpeabl B HeHac/e[ICTBEHHOW  WM3MEHUMBOCTH.  XapaKTepHUCTHKa
MOAUGUKAILMOHHOW W3MEHUMBOCTH. BapualjMuoHHBIM psii ¥ BapualjMOHHas
KpuBasg. Hopma peakiuu TmpusHaka. KosMyecTBeHHble W KauyeCTBEHHbIE

MpU3HaKW ¥ UX HopMa peakuiyu. CBolicTBa MOAW(PUKALIMOHHOW U3MEHUNBOCTU

HacnencrtBeHHas, WM TeHOTUIIMYECKas, W3MeHUYMBOCTb. KomOuHaTHBHAas
M3MeHUYMBOCTb. Meii03 U T0OJIOBOM TIpOLleCC — OCHOBa KOMOWHATHBHOU
VM3MEHUMBOCTU. MyTalMoHHasi W3MeHUYMBOCTb. Kiaccudukauys MyTanuii:
reHHble XPOMOCOMHBIE, TeHOMHble. YacToTa ¥ NMpUUMHBI MyTaliid. MyrareHHble
¢axkTopbl. 3aKOH FOMOJIOTUYECKUX PSZIOB B Hac/leICTBeHHOM n3MeHunBocTy H.U.

BaBunoBa

'enetvka uyenoBeka. Kapuotun yesoBeka. OCHOBHble MeTO/bl Te€HETHUKU
yesioBeKa: reHeajoruuecKum, 0/IM3HEL[OBBIH, LIUTOTeHeTUUeCKuH,
OMOXMMHUUECKUM, MOJeKy/IsipHO-TeHeThueckuii. CoBpeMeHHOe orpeziesieHHe
reHOTUIA: TTOJIHOTeHOMHOEe CeKBeHHWPOBaHUe, TeHOTUITMPOBaHKe, B TOM UMCIIe C
nomortrpto T11]P-ananu3a. HacnencTBeHHble 3a0oseBaHUs uesioBeKa: T'eHHBbIE
6one3nu, 6osie3HU C Hac/eICTBEHHOM IMpe/ipacIio/ioKeHHOCTbI0, XPOMOCOMHbIe

6ose3an. ComMatuueckue | reHepaTBHbIE MYTAllUH. HpHHHHl’IbI 340p0OBOTO




obpasa JKW3HHW, [JWArHOCTUKH, TPOGUIAKTUKA U JIeUeHUsS] TeHeTHUeCKUX
Oose3Hell. MeuKO-TeHETHUYEeCKOe KOHCY/IbTUPOBaHWe. 3HaueHHe MeIULIMHCKON

reHeTUKH B IIpeJO0TBpAllieHUH K1 JIEUEHHWH 'eHETUYECKHX 3a00/1eBaHuI UeI0BeKa

Cenekiyst opraHu3mMoB. OCHOBBI OMOTEXHOIOTUHI

7.1

Ceslekjusl KaKk Hayka M IIpoLiecC. 3apoKJeHue CeJIeKLUM U JOMeCTUKaLYs.
Yuenre H.M. BaBumoBa o0 T1jeHTpaX TIPOMCXOXKAEHHS ¥ MHOrooOpa3us
KY/JbTYPHBIX pacTeHUU. LIeHTpbl MPOUCXOXKAEHUs] JOMAILHUX KUBOTHBIX. COpT,

1opo/ia, ITaMM

7.2

CoBpeMeHHbIE METO/IbI CeJIEKIIMHA. MacCOBbI U WHAWBUIYaTbHBIM OTOOpHI B
celleKLMM pacTeHuil U >XUMBOTHBIX. OljeHKa 3KCTepbepa. bimn3kopoacTBeHHOe
CKpellMBaHWe — WHOpuAMHT. Yuctas nuHusi. CKpellMBaHWEe UHCTBIX JIMHWM.
I'eteposuc, umm rubpuaHas cuia. HeponcTBeHHOe CKpelljiBaHWe — ayTOPU/VHT.
OtpanéHHas ruOpuaM3alds W e€ ycrexu. VICKyCCTBEHHBbIM MyTareHe3 U
MolyyeHue TOJIMIVIONAOB. [lOCTV)KeHUs] CeJIeKI[UM DPACTeHWM, >KUBOTHBIX U

MHKDPOOPTraHH3MOB

7.3

buoTrexHo/iOTMg Kak OTpac/ib TIPOM3BOACTBA. ['eHHasi WHXXeHepusi. JTarlbl
co3manuss pekoMmbuHaHTHOM JIHK u TpaHCreHHbIX opraHu3moB. KieTouHas
vHxXeHepusi.  KierouHele  Ky/ibTypbl. MUKPOKJ/IOHA/bHOE  pa3MHOKEeHUe
pacteHuii. KJjioHMpOBaHMe  BBICOKOMPOJYKTHUBHBIX  CEIbCKOXO35THCTBEHHbBIX
OpraHu3MOB. OKOJIOTHUECKHe W 3Thdeckue mpobsembl. MO — reHeTHdecKu

MOAU(ULIMPOBaHHbIE OPraHK3Mbl

11 KITACC

Kog

1.1

[TpoBepsieMblii 571IeMEHT COAEeP>KaHUs

OBOJTIOLIMOHHAS OHOJIOTHSI

OBOJTIOIIMOHHAS TEOPUS U €€ MeCTO B OMOJIOTUH.

CBuzieTesIbCcTBAa  3BOJIIOLMM.  [la/leOHTO/IOTMUECKHE:  TI0C/IeJOBaTeTbHOCTh
MOSIB/IEHUs] BU/IOB B I1a/IEOHTOJIOTUYECKOUM JIeTOMUCH, Tiepexo/Hble (POPMBbI.
Buoreorpaduyeckue: cxoCTBO U pa3iuure dhayH U (Hjiop MaTEPUKOB U OCTPOBOB.
OMOpHooruueckre: CXOACTBA W pa3duus SMOPHUOHOB pa3HbIX BHUIOB
M03BOHOUHBIX. CpaBHUTE/TbHO-aHATOMUUECKHe: TOMOJIOTUUHBIe, aHaJOTMUHEIe,
PYZAMMEHTAapHbIe OpraHbl, aTaBU3Mbl. MOIEKYIIPHO-OMOXUMHUYECKHE: CXO/ICTBO
MeXaHU3MOB HacC/IeZICTBEHHOCTH W OCHOBHBIX MeTabonMMuecKux TyTed y Bcex

OpraHU3MOB




1.2

1.3

OBomonMoHHasi Teopusi Y.  [lapBuHa. IIpefnochbiiKM — BO3HUMKHOBEHMS
JapBUHU3Ma. [IBYDKYIIIME CHJIbI SBOIONMUA BUAOB 10 JlapBUHY (M30BITOUHOE
pa3MHO’KeHHe TIPU OrPaHWYeHHOCTH PeCcypCoB, Heorpeze/éHHasi U3MEeHUMBOCTb,

6opb0a 3a CylecTBOBaHHe, eCTeCTBEHHBIN 0TOOD)

Cunretnueckasi Teopusi 3BomouMd (CTD) U OCHOBHbIe €€ TOJIOXKEeHUS.

MukposBontonus. [Tonysims Kak eMHULIA BUA U 3BOJTFOLIUU

1.4

1.5

HOewxkyiue cuibl (hakTopbl) 3BOMIOLMU BUOB B Mpupofe. MyTaljuOHHbBIN
TpoIiecC ¥ KOMOWHATUBHAsE W3MEHUMBOCTh. [IOMy/IAI[MOHHBIE BOJHBI U JApeid
reHoB. M3ossAiys U mMurpaiysa. EcTecTBeHHBIM 0TOOP — HampaB/stoIyi (akTop
3BosTOLMU. DOPMBI eCTeCTBEHHOTO 0TOOpa.

[Tpucriocob1eHHOCTb  OPraHM3MOB KakK pe3y/bTaT 3BOMIOLMU. [Ipumepsl
TIpUCIIOCO0/IeHNH Y OpraHu3MoB. ApoMopd03bl ¥ UAKOaaNTaLH.

Bu u Bugoo6paszoBanue. Kputepuu Bujga. OcHoBHBIE (hOPMBI BH000pa30BaHUs:

reorpad)uquKoe, 9KOJIornyeckoe

Makpo3Bomorusi.  PopMbel  3BoMIOLIMM:  (UseTUUeCKas,  AUBepreHTHasd,

KOHBepreHTHasi, rapasuienbHasi. HeobpaTuMOoCThb 3BOIOLNN

2.1

2.2

2.3

Bo3HuKHOBEHME U Pa3BUTHE )XU3HU Ha 3emne

[oHayuHble TmpeACTaB/leHUs O 3apOKJeHUM >KU3HU. HayuHble rUIoTe3bI
BO3HMKHOBEHHUSI >KU3HM Ha 3emsie: abWoreHe3 W TIaHCIIEPMUs. XUMHYeCKast
3BO/IIOLUS.  DKCIepUMeHTallbHOe TIOATBEP)KIeHWe XUMHUUYeCKOW 3BOJIFOLMU.
HauanbHble 3Tarnbel 6uonornyeckoii 3Bosmouyu. ['mriore3a PHK-mupa. IlepBbie

K/I€TKH U X 3BOJIFOLHA. q)OpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIIT )KUBbIX OPraHU3MOB

Pa3Butrie xu3HM Ha 3emsie Mo 3paM M nepuojam. Karapxei. Apxelckas M
npoTepo3oiickasi 3pbl. [lameo3oiickass 3pa W e€ Tepuofbl: KeMOpHICKH,
OpJIOBUKCKWM, CWIYPUMCKWN, [IeBOHCKUM, KaMeHHOYTOJIbHbIM, TMepMCKUH.
Me3o0301CKast 3pa U eé epuofbl: TPUACOBBIN, FOPCKUM, MEeJIOBOU.

KaiiHo3oMcKass 3%pa UM e€é 1epuojbl:  TaJeOreHOBBbI,  HEOTeHOBBIM,
AHTPONOreHOBbIM. XapakTepUCTUKAa K/IMMara M TeOoJIOTMYecKHX IpOLIeCcCOB.
OcHOBHBIe 3Tarbl 3BOJIIOLIMYA PACTUTETBHOTO U JKUBOTHOT'O MHUpa. ApoMop( o3kl y
pacTeHMHd U >KUBOTHBIX. [losiBjieHWe, pacuBeT M BbIMUPaHHWE TPYIN >KUBBIX

OpraHM3MOB

Cucrema OpraHMYecKOro Mupa Kak OTpakeHue 3BOMOLMH. OCHOBHBIE

CHUCTeMaTHh4YeCKHe I'PYIINbl OPTaHU3MOB

24

OBO/MIOLMSA 4YesioBeKa. AHTDPOIIOJIOTMSl KaK Hayka. PasBUTve mpefCTaBleHUH O

MPONCXOXXIAEHUN Ye/I0BEKA. METOABI HN3yUeHHUA aHTPOIIOTreHe3d. CXO,ZLCTB& nu




2.5

Pa3/IMums YeoBeKa U )KUBOTHBIX. CUCTeMAaTHUeCKOe MOJI0)KEHHE Ue/loBeKa.
Iewkyiue cusbl (hakTopbl) aHTpornoreHesa. HaciescTBeHHast U3MEHUHMBOCTb U
ecTecTBeHHbIH 0TOOp. OOIeCcTBeHHBIM 00pa3 >KU3HHW, WU3TOTOB/IEHHE OpYIUH

TPYZa, MbILLIJIEHUE, peyub

OcHOBHbIE CTaZMM W BETBU 3BOJIIOLIMK UejiOBeKa: aBCTPA/ONUTeKkH, YesoBek
ymenbiid, YenoBek rmipsMoxogsiui, YenoBek HeaHJepTaibckuii, YenoBek
pa3yMHbIi. HaxosKM MCKOMaeMbIX OCTaHKOB, BpPeMsl CYIIleCTBOBaHUs, 00/1acThb

pacrpocTpaHeHHsi, 00bEM T'OJIOBHOTO M03Ta, 00pa3 >KU3HH, OPYAUS

2.6

3.1

YenoBeueckue packl. OCHOBHBIe OoJbIIIME pachl: eBpoIeoHgHas (eBpa3uiickas),
Herpo-aBCTpaouHast (9KBaTopuasbHas), MOHT0JIOW/IHAs (a3uarcko-
amepHuKaHCKasi). UepTbl MPUCIIOCOO/IEHHOCTH TIPe/ICTaBUTE el UesloBeUeCKUX pac

K YCJIOBHSIM CyILleCTBOBaHUsI. EnHCTBO uesoBeyeckux pac. Kputrka pacusma
OpraHu3MBl U OKpysKarolasi cpefia

OKoJsiorvsl Kak Hayka. 3afaud U pasfesbl 3KOJ0ruu. MeTozbl 3KO/JI0rMyecKux
HCC/IeIOBaHUM. DKOJI0ruueckoe MUpoBo33peHue. Cpeibl 0OMTaHUsI OPraHU3MOB:

BOJHast, HA3€MHO-BO3AYyIlIHAsA, MTOYBEHHAsA, BHYTPHUOPIraHU3MEHHAaA

3.2

Okonoruueckre  (aktopbl. Knaccudukaiusi  9Kosoruyeckux — (pakTOpOB:
abuoTuyeckre, OMOTHUYECKHME U aHTPOIOreHHbIe. [lefiCTBUe HSKOIOrMUeCKUx

(hakTOpPOB Ha OpraHU3Mbl

3.3

AbGuoTtnueckue (HaKTOpPBI: CBET, TeMIlepaTypa, BJaKHOCTb. DoTomepuousm.
[TpucriocobseHuss OpPraHM3MOB K  J€HCTBUIO  abMOTUUYECKMX  (DaKTOpOB.

Buonornueckve puTMbI

3.4

3.5

buotnueckue (aktopbl. Bugbl O6MOTHYECKUX B3aWMO/IEMCTBUN: KOHKYDEHIHS,
XUL[HUUECTBO, T[apa3uTH3M, MYyTyalu3M, KOMMeHcanu3M (Hax/eOHUYecTBo,
KBapTHPAHTCTBO), aMeHCa/u3M, HeWTpam3M. 3HaueHWe  OHUOTHYeCKUX

B3aHMOAeﬁCTBHﬁ AJId CYLIeCTBOBaHKWS OPraHrM3MOB B IMMPUPOAHBIX C006LueCTBaX

DKoJ/IoTuuecKue XdPaKTePUCTHUKKU MOonyJjaaiuu. OcHOBHBIE ITOKa3aTe/In
nomnysjaauu: 4YUuCI€eHHOCTh, IVIOTHOCTb, POXAd€MOCTb, CMEPTHOCTL, TIIPHUPOCT,

MMUI'palysl. ,Z[I/IHaMI/IKa UMC/IEHHOCTHU MOy 1 eé peryiadanusa

Coo0111ecTBa ¥ 3KOJIOTMUECKHE CUCTEMBI

4.1

CoobmiectBo opraHu3mMoB — OworjeHo3. CTpyKTypbl OuoljeHO3a: BHOBaf,
NIPOCTPAaHCTBeHHass, Tpoduueckass (muiieBasi). Bupipl-momMuHaHTel. CBs3U B

OuorieHo3e

4.2

OKosiornyeckre cuctembl (9Kocuctembl). [loHaTHe 00 3KocUCTeMe U




4.3

buoreotieHo3e. @DYHKIMOHA/JbHbIE KOMITIOHEHThI 3KOCHUCTEMBI: TIPOAYLIEHTHI,
KOHCYMEHTHI, pefiylieHTbl. KpyroBopoT BelliecTB 1 MOTOK SHEPTUU B IKOCUCTEME.
Tpoduueckue (TuieBble) YpPOBHHU 3KOCUCTeMbl. [luilleBble 1ieMM W CeTH.
OcHOBHBIE TIOKa3aTeaW 3KOCHUCTeMbl: OuomMacca, MpOAYKLUHMs. OKOJIOTHYecKue
MUpaMUAbL:  TIPOAYKL[MM, UWC/IeHHOCTH, Ouomaccel. CBONCTBA 3KOCHUCTEM:

yCTOMYMBOCTB, CaMoperysisLys, passutue. Cykieccus

[TpupogHbie 5K0CHMCTeMBI. DKOCUCTEMbI 03€p U peK. DKOCHMCTeMa XBOMHOIO WU
LLIMPOKOJIMCTBEHHOTr 0 Jieca.

AHTpOIIOreHHbIe 3KOCUCTEMBI. Arpo3KoCUCTEMBI. YPpO03KOCUCTEMBI.
Burosioruueckoe 1 X035HCTBEHHOE 3HaUeHHe arpo3KOCHUCTeM U YpOOIKOCUCTEM.
buopa3HooOpa3ue Kak (akTop ycTOWYMBOCTH 3KocucTeM. CoxpaHeHUe

OMoI0rMUYecKoro pa3HooOpasus Ha 3emie

4.4

Yuenne B.M. BepHaackoro o Ouocdepe. I'paHuipl, COCTaB U CTPYKTypa
ouocdepsl. KuBoe BemectBo U ero ¢yHKuuu. OcobeHHOCTH Ouochepsl Kak
ryio0asbHOM 3KOCHCTeMBI. [JMHamMUueckoe paBHOBecMe W oOpaTHasi CBsI3b B
6uocdepe. KpyroBopoThbl BelljeCTB U OHOreOXMMHUYECKHe LWK/Ibl 371eMEHTOB

(yrnepopa, a3ota). 30HanBHOCTE OHochepbl. OCHOBHBIE OMOMBI CYIIN

4.5

YenoBeuectBo B Omoctepe 3emMnn. AHTpPOMOTeHHbIe M3MeHeHUsI B Ouocdepe.
I'nobanbHbIe 3KOOTHYECKHe TTPOOIeMBI.
OcHOBa palMOHanNbHOTO  yMpaB/leHWs TPUPOJHBIMM  pecypcaMh M UX

UCrosib30BaHue. JJoCTKeHNst OMO/IOTMY M 0XpaHa MPUPO/IbI




YUYEBHO-METOIMYECKOE OBECITEYEHWE OBPA3OBATEJIBHOI'O ITPOITECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI [IJI1 YYEHUKA

* buosorus, 10 knacc/ Kamenckuii A.A., Kacriepckas E.K., CuBorna3oB B.U., AKijnoHepHOe
obmmecTBo «M3maTenbeTBO «IIpocBeliieHre»
* buosorus, 11 knacc/ Kamenckuii A.A., Kacniepckas E.K., CuBornazos B.U., AkuimonepHoe
obmiecTBo «M3matesibcTBO «IIpocBeltieHye»

METOANYECKUE MATEPUAJIBI VT YYUTEJIA

A.}O.Vonnea. A.B.Toprasnos. buosorus B cxemax u Tabmijax D9dKCMO Mocksa. 2012 ©

I'. W. Jlepuep. buonorus. IToHbIN crIpaBOYHUK A1t TOATOTOBKU K E ' 3. M. Actpenb 2012 T
'oToBuMcst K EI'3. Obirjas 6uonoruss M Ipoda 2012 ¢

EI'D 2012 r. buonorus. M. Actpens 2012r

EI'3. Obmas 6uosnorus. KoHTposbHbIe n3MeputesibHble MaTepuanbl M ITpocBerienre 2012 ¢
N.P. MyxamepkaHoB. MacTtepckast yuuTtesisi « TecTsl, 3aueThl, 6/mmonpock! 10-11 kmace» M
«BAKO» 2007

Oo6uiast 6uonorust: Yueonuk / I[Tox pen. KoncrantuHoBa B.M.. - M.: Academia, 2018. - 704
C.

Bopontios, H.H. Buosiorus. O6ijast 6uonorus. 10-11 kmaccel: YueOHUK AJist
ob1rieobpa3oBarenbHBIX yupexaeHuid: ba3opeiii yporens / H.H. Boponros. - M.: IIpocs.,
2022. - 304 c.

Hetitma-Cronniikasi, M.A. O61wjasi U caHUTapHasi MUKPOOUMOJIOTHSI C TEXHUKON
MHKPOOHOIOrMUeCKHUX UCCeIoBaHui: YueOHoe rtocoome / M.A. [etia-CHOHUIKAS. -
CI16.: JIans, 2022. - 588 c.

3axapos, B.B. Pabouas TeTpajp o obiiei buosoruu: 10-11 knacc: k: Yue6bHuky B.B.
3axapoBa, A.I'. Myctaduna, B./. CuBornia3oBa, H.M. UepHoBoii "O61iiast 6uosorus. 10-11
kinacc" / B.b. 3axapos, E.T. 3axaposa, A./l. Kynaes, B.I1. CuBora3os. - M.: Ok3ameH, 2. -
157 c.

T A JloBkoga. [ToaroToBka K osummnuazam 1o 6uosoruu 8-11 knaccoB. M Aiipuc-tipecc
2011

VOPOBBIE OFPA3OBATEJIBHBIE PECYPCBI M PECYPCBI CETU UHTEPHET

www.informika.ru - anekTponHbIi yuebHuk "bronorusa” (Bep. 2.0 - 2000) u3 1uKIa
"Obyuarolie SHIUKIONEeIUH". - YueOHBIN KypcC, KOHTPO/IbHBIe BOrpockl. (Kak
T0Jib30BaThCs - cM. "Tlomorip".)

www.college.ru - pa3gen "OTKpbiTOro Kosinemka" mo buonoruu. Yuebuuk, Mmogenu, On-line
TeCTbl, YUUTEJTIO.

www.skeletos.zharko.ru - "OmnopHo-aBurarenbHas cucreMa yesioBeka'". O6pa3oBaTe/ibHbIN
caut no npeamety buonorus, kypc Yenosek. CTpoeHue ckeneta. MbliieyHas cucreMa. Kak
3T0 paboTaer. [IpuiokeHus:: 2 CKesleTHBIX SHLMKJIOTIeANU; /il YUUTeTs - YPOKH,
nabopartopHble, 6 TECTOB C OTBETAMH.



www.biodan.narod.ru - "Buo/lan" - Buosiorusi ot Ianbl. HoBocTu 1 0630p6I 110 6H0/I0THH,
skosiorun. [Tpobembl u Teopun. ECTh TeMaTHUecKue BBITTYCKH, oToranepeu, buorpacduu
BEJIMKKX YYeHbIX, CI1el|C/10Baphb.

www.bio.1september.ru - gyt yuureneii "f ugy Ha ypok buonoruu". CtaTeu no: botaHuke,
3oosioruu, bruosoruu - Yenosek, OO611jelt 6romoruu, SKOJOTHH.

www.bio.1september.ru - razera "Buosiorus" (MeXay BbIX0/IOM OUepeJHOr0 HoMepa ra3eThbl
Y TI0sIBJIeHHeM TT0/THOTeKCTOBOM BepCHMY HOMepa Ha cailTe yCTaHOBJ/IEH rOZI0BOM MHTepBaJ)

www.kozlenkoa.narod.ru - 3tot caiit Ko3nenko A.T'. - mpenoziaBatesisi u A/t
TIperofiaBaTesien, ik TeX, KTO YUUTCS CaM M YUUT IPYTHX; OUHO M TUCTAHI[UOHHO,
O10JI0THH, XMMUH, APYTUM TPeMeTaM - C TIOMOIIbI0 KOMIbIoTepa U IHTepHeT.

www.nsu.ru brosorus B Borpocax 1 0TBeTax - yueHble HOBOCMOMPCKOro AKaZieMropofka
OTBEYaloT Ha BOTIPOCHI CTapIIeKIaCCHUKOB.

www.websib.ru - pazzgen "buonorus" HoBocrbupckoit oopa3zoBarenbHol cetu. [Tombopka
MaTepHaJioB U CChUIOK (TIPOrpaMMBbl, POEKThI, MaTepHa/Ibl y YPOKY, aOUTYPHEHTY).

www.nrc.edu.ru - "Bronoruyueckast KapTHa MUpa' - pasziest 3J1eKTPOHHOTO yueOHUKa
"KOHLerniuu cCOBpeMeHHOro eCcTeCTBO3HaHuA" . KOHLIELUY TTPOMCXOKIEeHUS )XU3HU U
Teopud 3BositoLmu. (ITepexog no cceuike BHU3Y "[lanee...".)

www.floranimal.ru - "FLORANIMAL - pacrenus u >kuBoTHbIe" Kak sHiuknoneavs. (Oobem
vHbopMalLyK BrieuaTsisieT.) BeiOpaTh OyKBY, OTKPOETCSI CTPaHHUIIA C ABYMST OObIITUMU
KOJIOHKaMU Ha3BaHMi: Pacrenus u JKuBotHble. BoiOrpaem 1Mo Ha3BaHUIO - OTKPBIBAETCS
onucaHue u Goro.

www.filin.vn.ua - "®unuH" - WIMHOCTPUPOBaHHAS SHLMKJIONE/ 1S )KUBOTHBIX. K cokaneHuto
He Bce pasziensl roToBbl. OnMcanus U ¢poTorpaduu.

www.nasekomie.h10.ru "Hacekombie" O HaCEKOMBIX [Jisl LIIKOJIbHUKOB - OIMKCaHue
OCHOBHBIX BU/I0B, PUCYHKHU.

www.invertebrates.geoman.ru Hacekomeie. [TonynsipHast kuura Akumyiikuda U.U. c
MHO>KECTBOM LIBeTHBIX PUCYHKOB U (oTorpaduil. -

www.bird.geoman.ru ITtunpl. IlonynspHas kaura AkumyikyHa M.JM. ¢ MHOXeCcTBOM
L|BETHBIX DUCYHKOB U (poTOrpaduii.

www.animal.geoman.ru Mup >xuBoTHbIX. [TonynsipHast KHura Akumyiukusa U.1. c
MHO>KeCTBOM LIBETHBIX PUCYHKOB U (hoTorpaduii.

fish.geoman.ru Pei0b1. nmocTprpoBaHHasi SHIMK/IONE U PhIO.



www.plant.geoman.ru - )Ku3Hp pacreHuii. 3aHuMartenbHO 0 6oTaHuKe. bakTepun.
JlekapCTBeHHbIE PaCTeHUs.

www.livt.net - 3/71eKTpOHHas WITFOCTPUPOBaHHasi SHIMK/IoNeaAus "KuBble cyliilecTBa".
Knaccudukaiiys u dpororpaduu 6e3 Tekcra.

www.nature.ok.ru - Pegkuve u rcue3aroliyie >kuBoTHble Poccun. OmmcaHust ¥ Toioca peiIKux
JKUBOTHBIX.

www.bril2002.narod.ru - buonorus aas mkossHUKOB. KpaTkast ”HGOPM. 10 pa3zenam:
OO6riast 6uonorus, boranuka, 3oosorusi, UesoBek.

www.festival.1september.ru - ®ectrBanb negarornueckux uei "OTKpoITHIN ypok' 2006 -
2007. Pa3gen "lpenogaBanue 6uosmoruu” - 86 craTeid.

www.charles-darwin.narod.ru - Yapse3 [lapBuH: 6uorpadusi v KHUTH.

CHUCTEMA OLIEHKU JOCTIVDKEHHUA OBYUAIOIINMNCA INTAHVUPYEMBIX
PE3YJIbTATOB OCBOEHHUSA OBPA30OBATEJIBHBIX ITPO'PAMM HA YPOBHAX
CPEJHEI'O OBIIET'O OBPA3OBAHVA

OrleHKa JOCTYKEHUS! TTaHUPYEMBIX pPe3y/bTaTOB OCYIIECTBJISIETCS B COOTBETCTBUU C
UH(GOPMAIIMOHHO-METOJUUECKUM TMCbMOM 00 O0COOEHHOCTSIX TMperojaBaHusi  yu4eOHOro
npeamera «bBUOJIOT'US» https://edsoo.ru/mr-biologiya/
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