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IHOACHUTEJ/IBHASA 3AIINCKA

[Tpu pa3paboTke mporpammbl 10 OMOJOTMU TEOPeTUUYEeCKYI0 OCHOBY [IIs
oripejiesieHusT TIOJXO/I0B K (hOPMUPOBAHHMIO CO/Iep)KaHUsi yueOHOro mpeamMeTa
«buomorus» cocraBuaM: KOHLeNTyasbHele mnosioxkeHuas PI'OC COO o
B3aUMOO0OYC/IOB/IEHHOCTH Liefiel, Cojiep)KaHusi, pe3y/JbTaToB 00yuyeHUs U
TpeOOBaHUM K YPOBHIO TOATOTOBKM BbITyCKHUKOB, TOJIOXeHUs 00 o6mumx
Le/siX W TIPUHLIUIAX, XapaKTepu3YIOL[UX COBpeMeHHOe COCTOSIHHWEe CUCTeMbl
cpeaHero obijero o6bpa3oBanuss B Poccuiickoit ®Pepnepaiuu, a Takxke
T0JI0XKeHHs O crielirike 6HoOTUY, €€ 3HaUeHU! B TI03HAHUH >KUBOMW TIPUPO/IBI
u obecriedeHUH CyllleCTBOBaHUSI desioBeueckoro obijectBa. CoriacHo
Ha3BaHHBIM TIOJIOJKEHUSIM, OIfpe/ie/ieHbl OCHOBHBbIE (DYHKIMM TIPOTPaMMbI T10
Ouosioruu U eé CTpyKTypa.

[Tporpamma 1o OuoJOrMM AAET IIPeACTaB/IeHWe O Iensx, 00 oOiei
cTpateruv OOydYeHUsi, BOCIUTAHWS U Pa3BUTHs OOydarolIMXCsi CpeAcTBaMu
yuebHOTO TipeaMeTa «buosorusi», orpegensieT o0s3aTesbHOE TIPeAMETHOe
cofiep)kaHue, ero CTPYKTypy, pacripejie/ieHMe TI0 pa3jefnaM U Temawm,
pPEeKOMeH/lyeMyl0 TI0C/ie/loBaTe/IbHOCTh M3yueHHsi y4yeOHOrO Marepuana C
yuéTOM  MEXNpeAMETHbIX W  BHYTPUIIPEJMETHBIX  CBSI3eM,  JIOTUKU
oOpa3oBaTebHOr0 MpoIjecca, BO3PaCTHBIX 0COOEHHOCTel 00yUaronuxcs.

B mporpamMme 10 OWONOTMM TakKe YUWTHIBAIOTCS TpeOoBaHUsA K
TJIAHUPYEeMbIM JTMUHOCTHBIM, MeTarpeJMeTHbIM U TIpeMeTHbIM pe3yJ/bTaTaM
oOyueHusi B (OPMHPOBAHMM OCHOBHBIX BHOB YyueOHO-TIO3HABaTe/TbHOU
JesiTeIbHOCTH/yuebHbIX AelCTBUM OOyuarol[uXcsl TI0 OCBOEHHIO CO/lep>KaHus
broornueckoro oOpa3oBaHusI.

B mnporpamme mno 6uosornu (10-11 kmaccel, 0a30BBIA  YPOBEHB)
peann30BaH TIPUHLIMIT TIPEeMCTBEHHOCTU B HM3yueHWM Ouosioruu, Omarogaps
yeMy B Hell [IPOCMaTpUBAEeTCs HarpaB/IeHHOCTb Ha pa3BUTHe 3HaHW,
CBsi3aHHBIX C (OpMHpOBaHMEM eCTeCTBEHHO-HAyuHOr0 MHPOBO33peHUs,
I[EHHOCTHbIX ~ OpHWEHTalMii  JIMYHOCTH,  JKOJIOTMUECKOTO  MBIIIeHHUS,
Mpe/iCTaBIeHU O 370pOBOM o0OOpa3e >KM3HH U OepeXXHbIM OTHOIIIEHHEM K
OKpyXKarolierd TMpupogHou  cpezde. IlosToMy Hapsay C  U3yUYeHUEM
00111e010/I0THYECKUX TeOpHi, a TaKKe 3HaHWW O CTPOEHHH >XUBBIX CUCTEM
pa3HOr0 paHra W CYIIHOCTH OCHOBHBIX TPOTEKAWIIUX B HUX TIPOIIECCOB B
rporpaMMe 10 OHOJIOTHH y/ie/ileHO BHHMaHHE WCIOb30BaHUIO TIOyUeHHBIX
3HAHUY B TIOBCEJHEBHOW JKWU3HU /IS PellieHus IPUK/IaZHBIX 3a/layu, B TOM UHCJIe:



NpoUIaKTUKA  HaC/le[JCTBEHHBIX  3aboseBaHMM  uesioBeKa,  MeAUKO-
reHeTUYeCcKOTro KOHCYJIbTUPOBaHUS, 000CHOBaHUs 9K0JIOTHUYECKH
1jeslecooOpa3HOr0 TIOBe/leHHsI B OKpY’Kalollled TIPUPOJHOM Cpejle, aHaau3a
BJTUSTHUST XO351CTBEHHOM [IesiTe/IbHOCTH UeioBeKa Ha COCTOSIHWE TIPUPOJHBIX U
HWCKYCCTBEHHbIX  9KOCHUCTEeM. YCWieHWe BHUMaHUSI K  TPUK/IaJHOU
HarpaB/ieHHOCTU  yuyebHOTO  TipegMeTa  «bBuHoJOrHs»  TIPOAMKTOBAHO
HeoOX0UMOCTBI0 00ecrieueHus] YCJIOBUM /IS PeIlieHUs] OJHOU U3 aKTyabHBIX
3ajau IIIKOJILHOTO OHOo/IorTuueckoro o0Opa3oBaHMs, KOTOpas MpeArioaraeT
copMupoBaHre y 00yUaroIuxcs ClIOCOOHOCTH aZlaliTUPOBAThCS K M3MEeHEeHHsIM
JIMHAaMUYHO pa3BUBAIOIIErocsi COBpeMeHHOT'0 MUpa.

buonorusi Ha ypoBHe cpejiHero o01ero oOpa3oBaHUsl 3aHMMaeT Ba)KHOe
mecTto. OHa obecrieuriBaeT hopMUpOBaHKe y 00yUarol[UXCsl MpeCcTaB/ieHul 0
HayuyHOW KapTWHe MUpa, pacliupsieT U 0000IaeT 3HaHUS O XKUBOMW MPUPOJe, eé
OT/IMUXTE/bHBIX TIPU3HAKaX — YPOBHEBOW OpPraHM3alliyd U SBOJIIOLIUU, CO3/IaéT
yCJIOBUSL  [Isi: TIO3HAHWS 3aKOHOB JKMBOW TMPUPOABI, (OPMHUPOBAHUS
(yHKIMOHAIbHOM TPaMOTHOCTH, HaBBIKOB 37I0POBOTO M Oe3omacHoOro obpasa
JKW3HU, 5KOJIOTMYECKOTO MBbIIIJIEHUs, LIeHHOCTHOTO OTHOILIEHUS K >KUBOM
TIPUPO/ie U UesIOBEKY.

Bonbilloe  3HaueHWe  OHOJIOTHSI WMeeT  TaKXKe Ui PelleHHUs
BOCTIMTATe/IbHBIX W Pa3BUBAIOIIUX 3aZiau CpegHero obimiero obpa3oBaHUS,
colpanu3anuu obyuaromuxcs. Vi3ydyenue Ouosornu obecrieurBaeT YCIOBUS
nnsi (opMUpOBaHMSI  UHTEJIJIEKTya/lbHbIX, KOMMYHUKAIIMOHHBIX U
MH(OPMAI[MOHHBIX  HABBIKOB, 3CTEeTUYECKOW  KY/JbTYphbl, CIOCOOCTBYET
VHTerpaluu O0HMoIorMuecKrx 3HaHUM C Mpe/CTaB/IeHUsIMU U3 JIPYTUX yueOHBIX
rpeJMeTOB, B YaCTHOCTH, GU3MUKM, XUMUA U reorpaduu. HasBaHHbIe
TOJIOKEeHHsI O TIpeJHa3HaueHUH yueOHoOro mpeamera «buosorusi» cocTaBUIU
OCHOBY /[I/Isi Oripefie/ieHUs] MOAXOA0B K OTOODY W CTPYKTYPHDOBAaHHIO €ro
cofiepyKaHusl, Tpe/iCTaB/IeHHOTO B TPOrpaMMe T10 OHO0JIOTHH.

OTt6op copeprkanus yueOHOTro mipeameTa «buosorusi» Ha 6a30BOM ypOBHe
OCYIIIeCTB/IEH C TIO3WIMM Ky/JIbTypPOCOOOpPA3HOTO IOAX0/a, B COOTBETCTBUM C
KOTOPBLIM O0y4Yarommuecss JO/DKHbI OCBOWTH 3HAHUS M YMEHHS, 3HAUWMbIe [I/Is
cdopmupoBaHusl 00Iel Ky/JbTyphbl, OMpeZessollie aJeKBaTHOe II0BeZieHHe
ye/ioBeKa B OKPY KaroIliel MPUPOAHOL cpe/ie, BOocTpeboBaHHbBIE B TTIOBCEHEBHOMN
JKU3HM U TIPAaKTHUUeCcKol fesrenbHOCTH. Ocoboe MeCcTo B 3TOM cUCTeMe 3HaHUI
3aHUMAIOT  3/IEMEHThl  CO/lep)KaHHUsl, KOTOpble C/Iy)aT OCHOBOM ISl
dbopMUpOBaHHs TpeJACTaBIeHWA O COBPeMEHHOM ecTeCTBeHHO-HayuHOU



KapThHe MHpa M LeHHOCTHBIX OpHUEHTalUsX JIMUHOCTH, CHOCOOCTBYIOLIUX
ryMaHM3al[iy OMOJIOTHUecKoro o0pa3oBaHHMs.

CTpyKTypUpOBaHUe COJep)kaHWsl yueOHOro Marepuasna B IporpamMme IO
O1O0/IOTMM  OCYIL[eCTB/IEHO C YYETOM TPUOPUTETHOrO 3HaueHWs 3HaHUU 00
OT/IMYUTETLHBIX 0COOEHHOCTSIX >KUBOM MPUPO/IbI, O €€ YDOBHEBOW OpraHM3aLyiu
Y 9BOMIOLMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro Tmipeamera
«buonorusi» BblZie/ieHbl CleAyIOLUe COoJiepKaTe/bHble TUHUW: «brosorus Kak
Hayka. MeTo/ibl HAy4HOTO TI03HaHUs», «KieTka Kak Guosiornyeckasi cucreMa,
«Opranu3m Kak Owuosnornyeckass cucrema», «CucrtemMa W MHOroobpasue
OpPraHUYecKOro Mupa», «OBOMIOLUSA >XUBOM TNPUPOABD», «IDKOCUCTEMBI U
TIPUCYILIe UM 3aKOHOMEPHOCTW».

Ilesns n3yuenust yuebHoro mpeamera «buosorusi» Ha 6a30BOM ypoBHe —
OBjajleHe O00ydarolMMUCS 3HaHUSIMU O  CTPYKTYPHO-(GYHKLIMOHATbHON
OpraHu3alMi >KUBBIX CHCTeM pa3HOr0 paHra U TIpuoOpeTeHHWe yMeHHUN
WCTIOIb30BaTh 3TH 3HAHWS JJIsi TPaMOTHBIX JIeCTBUI B OTHOILIEHHU 00BHEKTOB
YKUBOW TIPUPOZbI U pPellieHUs] pa3IuyYHbIX KU3HEHHBIX MPo0/ieM.

HNocTikeHne 1enu u3yueHuss yuebHoro mnpeamera «buosnorus» Ha
6a30BOM ypoBHe obecrieurBaeTCs pellieHUeM CIeAYIOLUX 3azau:

OCBOeHHEe O0YYarIL[UMUCS CUCTeMbI 3HaHUM O OMOJIOTMUECKUX TeOpUsiX,
yUeHHUsIX, 3aKOHaX, 3aKOHOMEDHOCTSIX, TUIOTe3ax, IpaBWIax, Cay’Kallux
OCHOBOM /17151 (POPMUPOBaHUSI TIpe/ICTaB/IeHU O eCTeCTBeHHO-HayUHOU KapTUHe
MHUpa, O MeTo/ax HAy4yHOro TI03HaHUs, CTPOEHHWH, MHOroo0pasum u
0COOEHHOCTSIX KMBBIX CUCTeM pa3HOTO YPOBHSI OpraHW3allid, BbIJAOL[UXCS
OTKPBITHSIX M COBDEMEHHbIX UCC/Ie[J0BaHUsAX B OUOI0ruy;

(dopmupoBaHre y 00yYaroluXcsl 103HaBaTebHbIX, UHTE/UIEKTya/lbHbIX U
TBOPYECKUX CMOCOOHOCTel B rpoliecce aHaiu3a JaHHbBIX O MyTSX pPa3BUTUS B
O10/I0TMM HayYHBIX B3TJISIOB, WAel U TMOAXO0J0B K M3yUeHUI0 JKUBBIX CUCTEM
Pa3HOT0 YPOBHSI OpraHu3aluy;

CTaHOBJeHWe Yy oOydJaromuxcsi oO0Ieil Ky/JbTypbl, (QYHKIMOHATbHON
rPaMOTHOCTH, pa3BUTHe yMeHUW OOBSICHATL U  OLeHMBAThb SIBJIeHUs
OKPY’Kalolllero MHpa >KUBOM TMPUPOJbI Ha OCHOBAaHMM 3HAaHUM M OIbITA,
TI0JTyYeHHBIX TIPY U3yueHUU OUOIOTUY;

¢opMupoBaHre y oO0yuaroluXxcs yMeHWW WIIIOCTPUPOBAaTh 3HaueHue
OuosorMuecKUx 3HaHWW B TPAKTUUeCKOW [eATe/bHOCTH 4esioBeKa, pa3BUTUU
COBpeMeHHbBIX MeJULMHCKHUX TeXHOJIOTUI U arpoOMOTeXHOIOTUM;



BOCTIMTaHUe YOeXXIEHHOCTA B BO3MOKHOCTH TO3HAHHS Ue/I0BEKOM >KUBOM
MPUPOJLI, HEOOXOJUMOCTH OEpe)KHOro OTHOIIEHWS K Hel, CoOmomeHust
TUUECKUX HOPM TP MPOBeZieHNH OMOI0rHIeCKrX UCC/IeJOBaHUM;

OCO3HaHWe IIeHHOCTH OMOJIOTWYeCKWX 3HAHWMW [/l TIOBBLIIIEHHS YPOBHS
9KO0JIOTUYECKOU KY/IbTYPBI, AJis1 (HOPMHUPOBAHUSI HAYYHOTO MHUPOBO33DEHMS;

TIpUMeHeHre TTPUOOPeTEHHBIX 3HAaHWN M YMEHHM B TOBCEAHEBHOMN KU3HU
JI7IsS OLI€HKH TI0C/IeZICTBUM CBOEM JiesiTe/IbHOCTH 110 OTHOIIIEHHIO K OKPY KaroIei
cpefie, COOCTBEHHOMY 3/I0pOBbIO, 00OCHOBaHMe U CcoO/IOfileHHe Mep
podUIaKTHKY 3a00/1€BaHIUM.

B cucreme cpepHero o0iijero obpa3oBaHusi «buomnorusi», usydyaemasi Ha
0a30BOM YpOBHe, SIBJISIETCSI 00s13aTe/lbHBIM yUeOHBIM MPeMETOM, BXOZSAIIUM B
cocTaB TipegMeTHOM 06acT «EcTecTBeHHO-HayuHbIe MpeiMeThbI».

Nns w3ydyeHnss Owonorud Ha 0a30BOM ypOBHe cpeAHero 00iiero
obpa3oBanust oTBoguTCs 68 yacoB: B 10 kacce — 34 vaca (1 yac B Hefie/ni0), B
11 knacce — 34 yaca (1 yac B HeZiesit0).



COJEPKAHUE OBbYUEHUSA
10 K/TACC

Tema 1. buosiorus Kak Hayka.

buonorus kak Hayka. CBs3b 6100OTUM C 0011]eCTBeHHBIMU, TEXHUYECKUMU
U JpyTUMM eCTeCTBEeHHbIMH HayKamH, ¢dunocobueid, 3TUKOMN, ICTETUKOU WU
npaBoM. Ponb Guonorun B (opMHUpOBaHWM COBPEMEHHOW HAyYHOW KapTHHBI
mupa. CrucremMa 61oOIOTMUECKHX HayK.

MeToapl TIO3HAHUS >KMBOW TIpUpOAbLI (HabsroZieHWe, JKCTIEPUMEHT,
onucaHve, U3MepeHUe, KIacCU(pUKalUs, MOJe/MpOBaHUe, CTaTUCTAUYeCKast
00paboTKa /JaHHBIX).

JleMoHCTpanum:

[Toptpetsr: Y. Hapsun, I'. Mengens, H. K. Kosbuos, /[I>x. YoTcoH u O.
Kpuk.

Tabsuipl U cxeMbl: «MeTo/Ibl TTI03HAHUST )KUBOUW TIPUPO/IbI».

JlabopaTopHbIe U MPAKTHYECKHe PadOThI:

[TpakTrueckass pabora Ne 1. «Vcrosb3oBaHHe pa3MMUHBIX METOZOB MpU
M3yueHUH OMOJIOTUUeCKUX 00BeKTOBY.

Tema 2. ’JKuBble CICTeMbI U UX OpraHu3alysl.

JKuBble cucrembl (OHMOCHCTEMBI) Kak TIpegMeT W3y4deHUs OWOJIOTHH.
OTnrume >XUBBIX CUCTEM OT HEOPraHWUeCKOU NPUPOJBI.

CBoiicTBa OWocucTeM W UX pa3HooOpasve. YPOBHH OpraHU3aruu
ObuocucTeM: MOJIEKY/ISIDHBIM, K/I€TOUHBIM, TKaHEBbId, OpraHW3MeHHBIH,
MOMNY/ISILUOHHO-BU/I0BOM, 5KOCHUCTEMHBIU (6broreorieHOTHYECKHH),
buocdepHbIii.

JeMoHCTpanum:

Tabmupt U cxembl: «OCHOBHble TIDU3HAaKW JKU3HW», «YDOBHHU
OpraHu3aly )XUBOM TTPUPO/bI».

Ob6opyzaoBaHue: Mozienb Mosekysisl [JJHK.

Tema 3. XuMHUeCKHHU COCTaB U CTPOEHHUE KJ/IeTKH.

XVWMHUUYECKUN COCTaB KJIeTKU. XUMHUYEeCKHe 3/1eMeHThbl: MaKpO3JIeMeHThI,
MHUKDPO3JieMeHThl. Bosla 1 MUHepasibHbIe BelecTBa.

OYHKIMU BOABI U MUHepaJbHBbIX BelleCcTB B KieTke. IloazeprkaHue
ocMoTHYecKoro banaHca.

Bbenku. CocTaB u cTpoeHHre 6eTKOB. AMUHOKHC/IOTHI — MOHOMEPHI O€JTKOB.
He3aMeHVMBble M 3aMeHHWMble AMHUHOKMC/IOTBI. AMWHOKWUC/IOTHBIM COCTaB.



YPpoBHU CTPYKTYpbI 0€/TKOBOM MOJIEKY/IbI (TilepBUYUHAs, BTOPUYHAsi, TPeTUYHAasI U
yeTBepTHUYHAsi CTPYKTypa). XUMHUeCKHe cCBoicTBa OenkoB. buosiornueckuve
byHKIMM OeKoB.

depmeHThl — Ouonoruueckue Karanmu3aTopbl. CTpoeHuwe (depmeHTa:
aKTUBHBIN LIeHTp, cybcTpartHasi crienuduuHocTb. KodepmeHThl. ButamuyHbI
OTnrunsi pepMeHTOB OT HEOPraHWYeCKUX KaTau3aToOpOB.

YrneBogpl: MOHOcaxapufbl (T/IFOKO3a, pubo3a U [e30Kcuprb03a),
Jvcaxapuipl  (caxapo3a, JakTo3a) M MoJiMcaxapufibl (Kpaxmas, TIJIMKOTEH,
Lie/uTto103a). bruonornueckre pyHKIMM yrieBoJOB.

Jlunupapl: TpUrauLepubl, Qocgonunuiel, crepoubl. ['uapoduIbHO-
ruzipoobHbie cBoiicTBa. buosornueckue @yHKUMU unuoB. CpaBHeHHe
yT/71eBO/10B, 0€/IKOB U IMMU/IOB KaK NUCTOUHUKOB SHEPTUM.

Hyknennosbie xuciotel: JHK u PHK. Hykieotugsl — MoHOMepSbI
HYK/eMHOBBbIX KUCIOT. Ctpoenne u ¢yHkumuu JHK. Ctpoenue u dyHKUUM
PHK. Bugsi PHK. AT®: cTpoenue u GyHKLUU.

[utonorusas — Hayka O Kierke. KjetoyHagd Teopus — [OpuMep
B3aUMOJENCTBUS HJlell U (PaKTOB B HAayUHOM I[103HAHUU. MeTo/bl U3yueHUs
KJIeTKU.

Knetka kak 1iesiocTHasi >kuBasi cucreMa. OOIue TIpU3HAKU KIIETOK:
3aMKHyTasi Hapy>kHasi MeMOpaHa, MoJsieky/ibl JJHK Kak reHeTHyeckuii armrapar,
crcTeMa CHHTe3a Oesika.

Tumnbl KIeTOK: SyKapuoThyeckass W mpokapuoTudeckas. OcobeHHOCTH
CTpOeHUsI TIPOKapuoThuYeckou KieTku. KieTouHasi cteHka 6akTepuii. CTpoeHUe
5yKapUOTUYECKOU KeTKU. OCHOBHbIE OT/IMYMSI PACTUTEbHOU, >KUBOTHOM WU
rpubHOM KIETKHU.

[ToBepXHOCTHBIE CTPYKTYPbI KJIETOK — KJ€TOYHAasl CTeHKa, TVIMKOKAJIMKC,
ux Gyskuuy. Ilnasmathueckass MemOpaHa, e€ cBoiicTBa YW (DYHKIUH.
[uToria3ma u eé opraHouzbl. OgHoMemMbOpaHHbIe opraHouzibl KineTku: IIIC,
anmapar ['onbmku, sm3ocoMbl. IloslyaBTOHOMHBIE OpraHOWABI  KJIETKHU:
MUTOXOH/PUH, TIacTUbl. [IponcxokaeHne MATOXOHJAPUM M TnacTuf. Buppl
rnactuz. HememOpaHHbIe OpraHOU/IbI KIeTKU: PUOOCOMBI, KJI€TOUHBIM 1IeHTp,
LIEHTPHOJIY, PECHUUKH, KT'YTUKU. DYHKIIMM OpraHor/0B KIeTKU. BKitoueHus.

S1npo — perynsTopHblii LIeHTp KaeTku. CTpoeHUe spa: siiepHasi 000/10uKa,
Kapuoria3Ma, XpOMaTHH, S/IPBILLIKO. XPOMOCOMBI.

TpaHcrnopT BelLeCcTB B K/IeTKe.

JleMoHCTpanum:



[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneligen, P. Bupxos,
k. YorcoH, ®@. Kpuk, M. Yunkuuc, P. ®panknus, K. M. bap.

HOuarpammel:  «PacripefieieHde XMMHWUYECKHUX 371€EMEHTOB B HEXUBOU
npupoge», «PacrpeeneHrve XMuMAUeCKUX 3JIEMEHTOB B JKUBOU MPUPOZE».

Tabmuupl u cxeMmsbl: «Ilepuoguueckasi Tabmmila XUMHUYEeCKUX 37IEMEHTOBY,
«CTpoeHre MoJieKy/ibl BOAbI», «buocuHres Genka», «CTpoeHHe MOJEKYJIbI
benka», «CtpoeHue ¢depmeHTa», «HyknenHoBbie kuciotel. JTHK», «CTpoeHue
Mosiekysibl  AT®», «CTpoeHWe 5YKapUOTHYECKOM KieTKu», «CTpoeHue
JKMUBOTHOM  KJIeTKW», «CTpoeHMe pacTUTe/NbHOM KieTKu», «CTpoeHue
MPOKapUOTUYECKOM KIeTKW», «CTpoeHWe sfpa KJIeTKW», «YTJIeBOAbD»,
«JIunuapn».

Ob6opyzoBaHue: CBeTOBOW MHKDPOCKOM, 000pyZioBaHUe i TIPOBejleHUs
HabJ/Ir0/leHnH, M3MepeHU, SKCTIIeprMeHTOB, MHUKpOIIperiapaThl paCTUTe/bHBIX,
JKUBOTHBIX U OaKTepUaIbHBIX KIETOK.

JIaGopaTopHbIe ¥ MPaKTHYeCKHe PadoThI:

JlabopaTtopHasi pabora Ne 1. «M3yueHue KaTaIUTHUECKOW aKTUBHOCTU
(epMeHTOB (Ha IIpYMepe aMu/Ia3bl UM KaTaasbl)».

JIabopatopHasi pabota Ne 2. «V3yueHue CTpPOEHMs KJIETOK pacCTeHWH,
JKUBOTHBIX ¥ OaKTepuii 1Moji MUKPOCKOIIOM Ha FOTOBBIX MHUKpOIIperapaTax v ux
OMUCaHue».

Tema 4. ) Ku3zHejesATe/IbHOCTh K/I€TKH.

OOmeH BelleCTB, Wi MeTabomm3M. AcCuMWIsALUS (TIacTUUeCKUii oOMeH)
U JUCCUMUNAIMS (9HEpreTHUecKruii 0OMeH) — ZiBe CTOPOHBI eJMHOTO TIpoliecca
meTabonm3ma. Ponb 3aKOHOB COXpaHeHUs! BelleCTB W SHEePrUd B MOHUMaHUU
MeTabom3ma.

Tunbel oOMeHa BellecTB: aBTOTPOGMHBIM U TeTepoTpodHBIA. Posib
¢depMeHTOB B 0OMeHe BellleCTB U MpeBpallleHny YHePTUU B KJIeTKe.

d®orocuHTe3. CBetoBasi M TeMmHoBasi (pa3bl ¢oTocuHTe3a. Peakiuu
doTocuHTe3a. OddeKTUBHOCTL (oTocHHTe3a. 3HaueHWe (OTOCHHTe3a /s
KU3HU Ha 3emsie. BrusHue ycioBuii cpeibl Ha (DOTOCHMHTE3 U CIOCOOBI
TOBBIIIEHHUS ero MPOJYKTUBHOCTH y Ky/IbTYPHBIX PAaCTEHUH.

XeMocuHTe3. XeMOCHHTe3upyroIle OakTepuu. 3HaueHHe XeMOCHHTe3a
JUTd )KU3HU Ha 3emuie.

OHepreTUueckuii 0OMeH B KjeTke. PaclijerisieHre BelljeCTB, Bblje/ieHue U
aKKyMyJIMDOBaHWe 5HEPruu B KJjeTKe. JTarbl SHepreTuueckoro obMeHa.
['nukonu3. bpoxkeHue 1 ero Buabl. KuciopogHoe oKucC/ieHWe, WA KIeTOUHOe



JIbIXaHUe. OxkucuTenbHOe dbochopunupoBanue. O} beKTUBHOCTD
SHEpreTHYeCKOro ooMeHa.

Peakiiuu maTpuuHOro cuHTe3a. ['eHetnueckas uHgopmauus u [THK.
Peanu3zanys reHeTnuyeckoi MHGOpMalUM B KieTKe. ['eHeTUUeCKUd KOJl U €ro
CBOMCTBA. TpaHckpurnimsi — MaTtpuuHbli cuHTe3 PHK. Tpancnsums -
buocuHTe3 Oeska. Jrambl TpaHCAUMK. KoaupoBaHWe aMHUHOKHUC/IOT. Posib
pubocom B GrocuHTe3e Oesika.

Heknetounble (hopmbl )KU3HU — BUPYChI. MicTopusi oTKpbITHS BUpycoB (/1.
. VBaHoBckuil). OcoOEHHOCTH CTPOEHUS] U >KM3HEHHOr0 LMK/a BHPYCOB.
bakreprodaru. bosiesHu pacTeHul, >XMBOTHBIX W YeJlOBeKa, BbI3bIBaeMblie
BUpycamu. Bupyc ummyHozgeduimta uenoeka (BUY) — Bo3byaurens CITN/a.
OOparHass ~ TpaHCKpWITLIWS, peBepra3a MW  UWHTerpaza. IIpoduiakThka
pacrpocTpaHeHUsi BUDYCHBIX 3ab0/ieBaHU.

JleMoHCTpanum:

[Toptpetsr: H. K. Konbuos, . Y. iBanoBckuu, K. A. Tumupsses.

Tabmuipl U cxeMbl: « TUMbI TUTaHKs», «MeTabonu3m», « MUTOXOHAPHS»,
«DHepreTuueckuii 06MeH», «XsoporuiacT», «®@otocuHres», «Ctpoenue JTHK»,
«Ctpoenre ¥ (yHKIMOHMpPOBaHWe reHa», «CuHTe3 Oenka», «I'eHeTHUeCKUi
KoZl», «Bupychl», «baktepuodarmu», «CTpoeHre U >KW3HEHHbIM LMK/ BUPYCa
CIINa, 6akTepurodara», «Permkarus JHK».

Ob6opyzaoBaHue: MO/e/Th-aTrInKauu «Y iBOEHue JHK U
TPaHCKPUIILUs», «brocuHTe3 besika», «CTpoeHHe K/IeTKU», MOJe/b CTPYKTYPhI
IOHK.

Tema 5. PasmMHOKeHHe 1 MHAUBH/ya/IbHOEe pa3BUTHEe OPraHU3MOB.

KsieTouHbIN LUK/, WIX >KU3HEHHbIA LMK KieTKu. MHTepdasa v MUTO3.
[Tpouecchl, npoTekarole B uHTep@asze. Pernmkaius — peaklyss MaTPpUYHOTO
cuHte3a [THK. CtpoeHne XpomMocOM. XpPOMOCOMHBLIM Habop — KapuUOTHII.
WMo HbIA ¥ TaluVIOMAHBIA ~ XPOMOCOMHBIE  HabOpbl.  XpOMaTH/BI.
LluTtosioruueckvie OCHOBBI pa3MHOXEHWUS U UHAVWBU/YaJbHOI'O PpPa3BUTHUS
OpraHM3MOB.

Henenvie knetku — Muto3. Ctaguu murto3sa. IIponeccel, mpoucxojsdive Ha
PasHbIX CTaJUsAX MUTO3a. bruosornueckuii CMbIC/T MUTO3a.

[Tporpammupyemasi Tubeb KIeTKU — ariomnTo3.

®opmbl pa3MHOXKeHUsI OpraHuM3moB: Oecriosioe U mMojoBoe. Bupel
Oecriosioro  pa3MHOXKeHWs: Je/leHMe HaJBoe, T[IOUKOBaHWE OJHO- U



MHOT'OKJ/IeTOYHBIX, criopoobpa3oBaHue, BereTaTUBHOE pa3sMHOKeHue.
N cKyccTBeHHOe K/IOHMPOBaHMe OPraHMW3MOB, ero 3HaueHue 1 CeIeKL[UH.

[To/loBOe pa3MHO’KeHHe, ero OT/INYMs OT 6ecCIio/ioro.

Meiio3. Ctaguu Meno3a. [Iporiecchl, Mporucxosile Ha CTafusxX mMero3a.
[ToBenenre xpomocom B Meko3e. KpoccunroBep. buonorndeckuii CMbICT U
3HaueHve Meno3a.

'ameToreHe3 — mporiecC 0Opa30BaHUs TIOJOBBIX K/IETOK Yy >KUBOTHBIX.
[TosioBBIE >Kesie3bl: CeMEeHHUKN M AMYHUKU. OOpa3oBaHKe U pa3BUTHE TOJIOBBIX
KJIeTOK — raMmeT (CriepMaTo30u/], SiMleK/eTKa) — CriepMaTOreHe3 U OBOreHes.
Oco0eHHOCTH CTpOeHUSsI SIIEK/IeTOK M CriepMaTo30uzioB. OI10I0TBOPEHME.
[TapTeHoreHes.

WupuBuayanbHoe pa3BuThe (OHTOreHe3). OMOpHOHA/NbHOE pa3BUTHE
(sMb6puoreHes). Dtarbl IMOPHUOHATLHOTO PAa3BUTHSI Y TI03BOHOUHBIX KUBOTHBIX:
npobsieHue, racTpy/isiiys, opraHoreHe3. [ToctambproHanbHOe pa3BuTHe. THUIIbI
MOCTAMOPUOHA/ILHOTO Pa3BUTHS: TIPsSMOe, HerpsiMoe (TMUMHOUYHOe). BiusiHue
cpe/ibl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CTTIOCOOHBIE BLI3LIBATh BPOXK/AEHHBIE
YPOZCTBaA.

Poct u pa3Butue pacteHui. OHTOreHe3 1[BETKOBOTO PACTEHUS: CTPOEHUE
CeMeHHU, CTaIuu Pa3BUTHS.

JeMoHCcTpanum:

Tabmuiel ¥ cxeMbl: «@OpMbI pPa3MHOXKEHHSI OPraHU3MOB», «[IBOMHOE
OIUIOJOTBOPEHHE Y 1[BEeTKOBbIX pacTeHUM», «BereraTBHOe pa3MHOXKeHHe
pacteHuii», «[leneHue KeTkd OakTepuii», «CTpoeHHe TIOJIOBBIX KIETOK»,
«CTpoeHue XxpoMoCoMbI», «KneTounbii LUK/I», «Permmkanusa JHK», «MuTtos»,
«Metio3», «IIpsimoe ¥ HempsiMoe pa3BUTHUE», «['aMeTOreHe3 y M/IeKOMUTAIOLAX
Y yesioBeka», « OCHOBHbIe CTaIUM OHTOTeHe3ax».

Ob6opyznoBaHue:  MUKPOCKOM,  MUKporiperniapaTbl  «CriepMaTo30u/bl
MJIEKOTIUTAKOLLero», «SWleK/IeTka MJIeKonmuTawlero», «KapuokvHes B
KJIeTKaxX KOpellKa JiyKa», MarHUTHas MOJe/b-alruiMKanus «/lesieHue KaeTku»,
mozens THK, Mozenb MeTaazHOM XpOMOCOMBI.

JIaGopaTopHbIe ¥ MPaKTHYEeCKHEe PadOThI:

JTaboparopHasi pabora Ne 3. «HabmrozieHre MuUTO3a B K/I€TKaX KOHUHKA
KOpelLIKa JiyKa Ha TOTOBBIX MUKpPOIMperaparax».

JlabopaTtopHasi pabotra Ne 4. «/3yueHHe CTpOeHHs TOJIOBBIX K/IETOK Ha
FOTOBBIX MHUKpOMperaparax».

Tema 6. HacsiecTBeHHOCTh U U3MEHUMBOCTH OPraHU3MOB.



[Ipegver w 3amauu reHeTUuKU. McTopus pasBuUTHS TeHETUKU. Poiib
L[UTOJIOTUH W IMOPHOJIOTHY B CTAHOB/IEHWH TeHeTWKHW. BKaj pocCUiCKUX U
3apy0eXXHbIX  YuéHBIX B  pa3BUTHe TeHeTUKU. MeToAbl  T'eHeTHUKH
(ruOpUAOIOTHYECKUM,  LATOT€HETHUUeCKUd,  MOJIeKY/ISIPHO-TeHEeTUUeCKUN).
OCHOBHbIe reHeTUUYeCKre NOHATHS. ['eHeTUUeCKasi CUMBOJIMKA, UCTIO/Ib3yeMasi B
cxemax CKpelIMBaHUM.

3aKOHOMEPHOCTH  HacC/iIe[OBaHUs  TPU3HAKOB, yCTaHOB/eHHble [
Menzenem. MoHorubpusHOe CKpelvBaHWe. 3aKOH eAnHOOOpa3usi ruOpuoB
MepBoro TokKoJsieHWsl. [IpaBuWl0 [OMMHUPOBaHUA. 3aKOH pacllerieHus
NpU3HakoB. ['unoTesa yuCcToThHI raMeT. I1o/IHOe 1 HerosTHOe JOMUHUPOBaHMe.

OurnbpugHoe cKpelljuBaHWe. 3aKOH He3aBUCUMOIO Hacjel0BaHUs
NMpu3HakoB. LluToreHeTnueckWe OCHOBBI ~AUTMODUHOTO  CKpeLHMBaHUSI.
AHanusupyolee CKpellMBaHue. Ncmonb3oBaHue aHa/IM3UPYIOLLero
CKpelLl[BaHus JIJis1 OTIpefie/ieHusi TeHOTHUIa 0CO0H.

CueryieHHOe Hac/ieZijoBaHWe Tipu3HakoB. Pabora T. MopraHa 110
CLeTUIEHHOMY HacC/e[JOBaHUIO TeHOB. HapylleHue cueryieHUsi TeHOB B
pe3yJibTaTe KPOCCUHIOBepa.

XPpOMOCOMHasi TeOpHys HaC/IeJCTBEHHOCTU. ['eHeThUeCKre KapThl.

['eHeTrKa nosia. XpoOMOCOMHOE OripejiesieHue 1oJia. AyTOCOMBI U T10JIOBbIe
XpoMOCOMBI. ['OMOramMeTHble UM reTeporameTHble opraHu3mbl. HacsiemoBaHue
TPU3HAKOB, CLIETIJIEHHBIX C TTOJIOM.

3MeHUMBOCTb. Buger  M3MeHUMBOCTH: HeHac/e[CTBEHHAas U
Hac/e/CTBeHHas. Poib cpeabl B HeHAcC/e[[CTBEHHOM  W3MEHUMBOCTH.
XapakTepucTuka MoJu(UKalMOHHOW W3MEHUYMBOCTH. BapualMOHHBbIA psn U
BapualMoHHasA KpuBasa. Hopma peakuuu nipusHaka. KosuecTBeHHble W
KaueCTBeHHbIe MPU3HAKK M UX HOpMa peakiuu. CBoWCTBa MOAU(PUKALIOHHOU
W3MEHUYMBOCTH.

HacneacTBeHHasi, WM TeHOTUNMUECKasl, W3MeHUMBOCTb. KoMOuHaTUBHAas
W3MEeHUMBOCTb. Meli0o3 U TI0/I0BOM TIPOI[eCC — OCHOBa KOMOWHATUBHOMN
W3MEeHUMBOCTU. MyTallMOHHasi UW3MeHUYMBOCTh. Krnaccudukaiuss MyTaluid:
reHHble, XPOMOCOMHbIE, TeHOMHble. YacToTa ¥ NOpPUUMHBI MYTaLUM.
MyTareHHble (PakToOpbl. 3aKOH TOMOJIOTUUECKUX PsiJOB B Hac/JeJCTBEHHOU
nsMmeHunBoctu H. 1. BaBuioga.

BHesiiepHasi Hac/1eICTBEHHOCTb U U3MEHUHBOCTb.

['eHeTrka uesioBeka. Kapuotun yenoBeka. OCHOBHbIE METO/bI T€HETUKHU
yeJIoBeKa: reHeaJI0ruuecKui, O/IM3HELIOBbIH, LIMTOreHeTUYeCKUM,



OroXUMUUEeCKU, MOJeKY/sipHO-TeHeTHUeckuii. CoBpeMeHHOe oripeiesieHue
reHOTHIIA: IOJIHOTEHOMHOE CeKBEeHUPOBaHWe, FeHOTUITMPOBaHKe, B TOM UHCJIe C
nomorpio [TIIP-anam3a. HacnienctBeHHble 3abosieBaHUs YesioBeKa: T'eHHbIE
6omne3nu, O0E3HN C HAC/IeCTBEHHOW TIPepacIioioKeHHOCThI0, XPOMOCOMHbIE
bose3nn. Comaruyeckre W TeHepaTWBHble MyTauyu. CTBOJIOBbIE KIIETKU.
[TpuHLMIIBI 34,0POBOTO 00pa3a KU3HH, JUAarHOCTUKH, IPOPUIAKTUKU U JIeUeHHsI
reHeTUuecKrx 0osiesHell. MeMKO-TeHeTUUeCKoe KOHCY/IbTHUPOBaHue. 3HaueHue
MeJMLMHCKOM TeHeTMKW B TMpeJOTBPALLleHWH W JIeYEHUM T'eHeTHUeCKUX
3aboJsieBaHui uesoBeKa.

JleMoHCcTpanum:

[Toptpertsl: I'. Menpens, T. Mopran, I'. ge ®pus, C. C. YetBepukos, H. B.
Tumodees-PecoBckuii, H. V. BaBusos.

Tabmubl W cxembl: «MOHOTMOpHIHOE  CKpell[MBaHWE U  €ro
LIMTOreHeTHYeCKasi OCHOBa», «3aKOH paCIlervieHus1 U ero LUTOreHeThuJecKas
OCHOBa», «3aKOH UHCTOTBI TrameT», «/IMrTMOpPHAHOE  CKpEIIVBaHHE»,
«JuTo/mornueckue  OCHOBBI ~ JUTMOPUAHOTO  CKpelluBaHUs», «Metio3»,
«B3auMogericTBUe aslie/ibHbIX Te€HOB», «l'eHeTHuecKrWe KapThl paCTeHWH,
JKUBOTHBIX U UejioBeKa», «['eHeTHKa Iosia», «3aKOHOMEpPHOCTY Hac/ieJOBaHUs,
CLIeIJIEHHOI'O0 C II0JIOM», «KapuvoTuIlbl 4YesioBeKa U JKUBOTHBIX», «Buzbl
M3MEeHUYNBOCTH», «MoauduKalMoHHasi U3MEeHUMBOCTh», «HacmenoBanue pesyc-
dakTopa», «I'eHeTHKa rpyrn KpPOBU», «MyTal[OHHasi ©3MEeHUUBOCTbY.

Ob6opyzoBaHue: MofeTu-aniyiMKauuu «MoHOruOprHOe CKpellvBaHUe»,
«HerosnHoe pomMuHupOBaHue», «IurnbpugHoe ckpellyBaHue», «[lepekpéct
XpPOMOCOM», MHUKDPOCKOIT M MUKpomnpenapaTr «/po3oduna» (HopMa, MyTaluu
(hopMBI KPLUILEB M OKPACKH TeJjia), repbapuii «I"0pox MoCeBHOM».

JIaGopaTopHbIe ¥ MpaKTHYeCKHe PaboThI:

JlabopaTopHast pabota Ne 5. «/3yueHne pe3yIbTaTOB MOHOTUOPHAHOTO U
OUTUOPUIHOTO CKpeIUBaHuUs Y Ap030GhuIbl Ha TOTOBBIX MHUKPOIIperiapaTax».

JlaboparopHasi pabora Ne 6. «l/3yueHve MogubUKALIMOHHON
VM3MEHYMBOCTH, ITOCTPOEHYEe BapHaLMOHHOIO psi/ia ¥ BapUaLMOHHOW KPUBOW».

JIabopatopHasi pabota Ne 7. « AHaM3 MyTal[uil y Jp030(U/Ibl Ha TOTOBBIX
MUKpOIIperiapaTax».

ITpakTrueckass pabora Ne 2. «CocTaBleHWe W aHalIW3 POJ[OCTIOBHBIX
yesioBeKa».

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



Cesiek1Msl KaK HayKa | IpoLecc. 3apokJeHre CeleKLUU U JOMeCTHUKaLs.
Yuenve H. WM. BaBunoBa 0 IjeHTpax TIPOMCXOXAEHUS U MHOTro00pasus
KYJIbTYDHBIX pacTeHuM. LleHTpbI MPOMCXO0XKAEeHUs JJOMAIIHUX KUBOTHBIX. COpT,
1opoza, LTaMM.

CoBpeMeHHbIe MeTO/IbI CesieKIMA. MacCoBbIN M UHIUBUAYaTbHBIA OTOOPEI
B CeJleKI[MA pacTeHUM U >KMBOTHBIX. OlleHKa 3KCTepbepa. b/M3KopoicTBeHHOe
CKpell[uBaHue — WHOpuAWHT. Yuctas iuHusA. CKpeluBaHWe UHWCTBIX JTUHWM.
[etepo3uc, unu rubpuaHas cuna. HepogcTBeHHOe CKpelljiBaHNe — ayTOPUANHT .
OtpanéHHass TuOpugu3aiysa W e€ ycrexu. VICKyCCTBeHHBIH MyTareHe3 M
MoyueHUe MOJIUIVIONJO0B. [loCTWKeHUs1 Ce/ieKI[Md pacTeHUM, >KUBOTHBIX U
MUKPOOPraHU3MOB.

buoTrexHo/i0rus Kak OTpac/ib Npou3BOACTBA. ['eHHass WHKeHepus. JTarlbl
co3manus pekoMmbuHaHTHOM JIHK ¥ TpaHCreHHBIX OpraHu3MoB. KreTouHast
vHXeHepus. KiieTouHble Ky/abTypbl. MUKPOK/IOHA/NbHOE  pa3MHOXKeHUe
pacteHnid. KJiOHHMpOBaHKWe BBICOKOMPOAYKTHMBHBIX CeJIbCKOXO3MCTBEHHBIX
OpPraHM3MOB. JKOJIOTUUeCKHe U 3Thdeckue Tpobsembl. MO — reHeTHUeCKU
MOAU(UIIMPOBaHHbIE OPraHU3MBbl.

eMOHCTpaLuu:

[Toprpetsl: H. 1. Basunos, 1. B. Muuypus, I'. [I. Kaprieuenko, M. @.
VBaHOB.

Tabsuiel ¥ cxembl: KapTa «LIeHTphbI TIPOMCXOXKAEHUST M MHOT000pa3usi
KYJIbTYPHBIX pacTeHUi», «[lopofbl AOMaIIHUX JKUBOTHBIX», «CopTa
KyJbTYPHBIX pacTeHMil», «OTnanéHHas rubpugusainus», «PaboTbl akaziemMuka
M. @. MBaHoBa», «Ilommiongus», «O0beKTbl OMOTeXHOMOrUW», «KeTouHble
KyJbTYpbl W KJIOHUPOBaHHWe», «KOHCTpyMpOoBaHWE W TEPEeHOC TeHOB,
XPOMOCOMY.

Ob6opyzoBaHue: MY/SDKU TUIOAOB W KODHEIUIONOB AWKUX (GOpM W
KYJIbTYPHBIX COPTOB pacTeHui, repoapuii « Ce/lbCKOXO03MCTBEHHBIE PACTEHUS».

JIaGopaTopHbIe ¥ MPaKTHYeCKHe PadOThI:

OKCcKypcusi «OCHOBHbIE METO/bl Y AOCTWXKEHUSI CeJIeKI[UM PacTeHUU U
JKABOTHBIX  (Ha  CeJIeKLMOHHYIO CTaHLUIO, TJIEMEHHY0 bepmy,
COPTOHMCIIBITaTelbHBIA  yUacTOK, B TeIIMUHOE XO03sMCTBO, J/abopaTopuio
arpOyHHBEpPCUTETA WM HAYUHOTO LIEHTPa)».

11 K/TACC

Tema 1. DBo/TIOIOHHAA 0MO/IOTHA.



[TpeAnoCbUIKM BO3HUKHOBEHHS 3BOJIIOLMOHHOW TEeOpUM. DBOJIOLIMOHHAS
Teopusi U eé MecTo B Ouosioruu. BiusiHue 3BO/TIOIIMOHHON TEOPUM Ha pa3BUTHE
buonoruu 1 APyTyx HaykK.

CBujieTenbCcTBa 3BO/OLMU. [lajsleoHTO/IOTHUECKUe: TI0C/Ie[j0BaTeIbHOCTh
MOSIB/IEHHsI BUJOB B T1a/leOHTOJIOTUYECKOW JIeTOMUCH, Tepexo/Hble (POpMBI.
buoreorpaduueckre: CxoACTBO W pa3nuuve (ayH U (Jop MaTepukoB U
OCTpOBOB.

OMmOpuosoruyeckre: CXOJCTBAa W pa3ivuvsi SMOPUOHOB pa3HbIX BHOB
MO03BOHOYHBIX. CpaBHUTE/IbHO-aHATOMUUECKHUe: TOMOJIOTUYHbIE, aHa/IOTUUHBIE,
pyJAuMeHTapHble OpraHbl, aTaBU3Mbl. MoJ/eKy/IIpHO-O0MOXUMUUeCKUe: CXO/ICTBO
MeXaHW3MOB HaC/e/JCTBEHHOCTH W OCHOBHBIX MeTabo/MuYecKux IMyTell y Bcex
OpPraHU3MOB.

OBomtoliioHHas Teopus Y. [lapBuHa. IIpearocbuikvi BO3HUKHOBEHUS
JapBuHMU3Ma. [IBWDKYIIMe CWIbl 3BOJIIOLIMUA BUAOB 10 JlapBUHY (U30bITOUHOE
pa3MHOKeHue npu OrPaHUYEHHOCTH  pPecypCoB, Heorpe/ie/IéHHast
M3MeHUYMBOCTb, O0pB0a 3a CylllecTBOBaHHe, eCTeCTBeHHBIN 0TOOP).

CuHTeTnyeckas Teopus 3BoyioLuU (CT3) 1 eé 0CHOBHBIE TIOI0KEHUS.

Muxkpossosronus. [lonynsaius Kak eJMHALIA BUZA U 3BOJTOLIUU.

[BroKyiye cusbl ((paKTOpbl) SBOJIIOLIMUA BUAOB B IpUpoze. MyTalMOHHBIN
rporiecC ¥ KOMOWHATHUBHAST U3MEHUYMBOCTh. [10OMy/isi[MOHHBIe BOJHBI U Apeiid
reHoB. V30/1Ms U MUTpaLysl.

EctecTBeHHbIM 0TOOp — Hampap/stoluii ¢akrop 3BosioLMUd. Dopmbl
ecTeCcTBeHHOT0 oTbopa.

[Tpucrioco6/1eHHOCTh OpPraHW3MOB Kak pe3yJbTaT 3BOJOLUU. [Iprumepbl
nipucrnocobeHnd y opraHu3MoB. Apomoph03bl U UAMOaJaNTaLUu.

Bug u  BupooOpasoBanue. Kpurepum Buga. OcHoBHble (HOPMBI
BH/1000pa3oBaHus: reorpaduyueckoe, SKOJIOTUUeCcKoe.

MaxkposBositorusi. Popmbl  3BOMIOLMK:  (DUsleTHYecKasl, AUBepreHTHas,
KOHBepreHTHasi, rapasuiesbHas. HeoOpaTUMOCTDb 3BOJTIOL[MU.

ITpoucxoxxjeHuve oT HeCIleljuaIM31upOBaHHbIX Ipe/iKoB.
ITporpeccupyrolijas crieanusanys. AfantuBHas pajyalys.
JeMoHCcTpanum:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. apsun, B. O. KoBaneBckui, K.
M. Bap, 3. I'ekkenb, ®. Mrosiep, A. H. CeBep1joB.

Tabmuipl U cxeMbl: «Pa3BUTHe OpraHMYeCcKOro Mupa Ha 3emie»,
«3apOobIlIY TTO3BOHOUYHBIX KUBOTHBIX», «ApPXeOoNnTepruKkc», «®opMbl 60pLObI 3a



cyijectBoBaHue», «EcTtectBeHHbIli  0TOOp», «MHOroobpasue COpPTOB
pacTeHu», «MHoroobpa3wue II0pof, JKUBOTHBIX», «ITonmymsauun»,
«MyTaIroHHasi ©3MeHUMBOCTb», « ApoMopdo3bl», «anoaganTaimm», «O061as
JlereHepanus», «IBWXKylyue CWibl 3BOJIIOLMN», «Kapra-cxema MaplipyTa
MyTelleCTBUs 4. [apBrHa», «bopnba 3a CyLL[eCTBOBaHUe»,
«[TpucrnocobeHHOCTh OpraHu3MoB», «['eorpaduyeckoe BHUA000pa3oBaHUE,
«3JKoyoruueckoe BUI000pa3oBaHue».

Ob6opyzoBaHue: KO/UIEKIUS HaCeKOMBIX C Pa3/IMUHBIMH THIIAMU OKPAaCKH,
HabOp TJIOJIOB U CeMSsTH, KOJUTeKIHs «[IprMephl 3al[UTHBIX TTPUCTIOCODOIeHUH Y
JKUBOTHBIX», MOZiesib «OCHOBHbIE HarpaB/IeHUsI IBOJTIOIMK», 00BEMHAsE MO/Ie/h
«CTpoeHHe roJI0BHOTO MO3ra [O3BOHOYHBIX».

buoreorpaguueckass kapra Mupa, Kosjuiekiusi «®DopMbl COXpaHHOCTH
HMCKOMaeMbIX >KUBOTHBIX M pacTeHuih», Mojie/ib anrvivkaiusa «llepekpéct
XpPOMOCOM», BJaKHble mpenapaThl «Pa3BuUThe HaceKkoMoro», «Pa3BuTue
JSITYLIKW», MUKponpenapar «/lpo3oduna» (HopMma, MyTaljuu (hOpMbl KPbTbEB U
OKpacCKH TeJia).

JIaGopaTopHbIe ¥ MPaKTHYEeCKHEe PadOThI:

JlaboparopHasi pabota Ne 1. «CpaBHeHUe BHIOB 1O MOP(OJOrHIeCKOMY
KPUTEPUIO».

JTaboparopHast pabota Ne 2. «OmucaHre TIPUCITOCOOIEHHOCTH OpraHHu3Ma
Y e OTHOCUTE/IbHOI'O Xapakrepar.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )XU3HH Ha 3emiie.

[JoHayuHble mpe/CTaB/leHUs O 3apOKAeHUH Xu3HU. HayuHble ruroresbl
BO3HHMKHOBEHHsI >KU3HM Ha 3emsie: abuoreHe3 W MaHCIepMUs. XuUMUUecKas
3BOJIIOLIMSA. AOGMOTeHHBI CUHTe3 OpPraHWYeCKUX BeIeCTB U3 HeopraHUuecKHX.
OKCIepuMeHTa/IbHOe TOATBep)KJeHre XWUMHYEeCKOM 3BOJIIoLuU. HauanbHble
yTanbl Ouosiornuecko 3Bomormu. ['wrotesa PHK-mupa. dopmupoBaHue
MeMOpaHHBIX CTPYKTYP ¥ BO3HMKHOBEHHe TMPOTOK/IETKH. [lepBble KIeTKU U WX
5BOMOLUS. DOPMUPOBAHUE OCHOBHBIX FPYMI )KUBBIX OPraHU3MOB.

Pa3BuTtHe xu3HM Ha 3emsie 0 5pam U nepuojam. Karapxen. Apxelckas u
npoTepo3oiickasi 3pbl. [laneo3oiickasi spa U e€ TMepuofbl: KeMOPHUMCKUA,
Op/JOBUKCKUM, CUITYPUHUCKUH, € BOHCKUM, KAMEHHOYTOJIbHBIM, TEPMCKUM.

Me3030¥icKasi 5pa ¥ eé nepuo/ibl: TPUACOBBIN, FOPCKHM, MEJIOBOM.

KaitHo30MCKasi 3pa U €€ m[epuojibl: I1a/leOreHOBbIM, HeOreHOBBIM,
aHTPOTMOTeHOBBIM.



XapakTepuCcTHKa KJiMMara U reoJioruyeckux npoueccoB. OCHOBHBIE 3Tarlbl
3BOJIIOL[MM PaCTUTEbHOTO W >KUBOTHOrO Mupa. ApoMopdo3bl y pacTeHuid U
JKABOTHBIX. [10sIB/IeHHe, pacliBeT ¥ BBIMUPaHUe TPYMI JKUBBIX OPraHrU3MOB.

CucremMa OpPraHMYeCKOro MUpa KakK OTpakeHuhe 3BOMHOLMH. OCHOBHbBIE
CUCTeMaTUYeCKre TPYIbl OPraHU3MOB.

OBOJIIOLIUSL ~ 4yejioBeKa.  AHTpOIIONOrMs  Kak ~ Hayka.  Pasurue
Mpe/ACTaBJIeHud O  TIPOMCXOXKJEHWH  uejioBeKa. MeToApl  U3y4eHUs
anTporioreHe3a. CxoAcTBa M pasuuds  4ejoBeKA U KABOTHBIX.
CucreMaTrhueckoe TMoJIOKeHHe ueioBeKa.

HOBwkyme  cwibl  (dakTtopel) — aHTponoreHe3a.  HacsefcTBeHHas
M3MEeHUMBOCTb U ecTeCTBeHHbIM oTOop. OOijecTBeHHbIi 00pa3 »KU3HH,
W3TOTOBJIEHWEe OPYJUU TPY/a, MBILJIEHUE, Peyb.

OCHOBHBIE CTaJi W BETBU SBOJIIOLMK YeJi0BeKa: AaBCTPa/lONUTEKH,
UenoBek yMmesnbid, YesoBek TpsAMoxojsdiui, YenoBeK HeaH/lepTa/lbCKUM,
YenoBek pa3ymHbIM. Haxo[Ky MCKOMaeMbIX OCTaTKOB, BPEMSI CYLL[eCTBOBaHUS,
o6acTk pacrpocTpaHeHusi, 06bEM TOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPY/ AU

UYenoBeueckre pacbkl. OcHOBHble Oosiblliie pachl:  eBpOMeoUJHast
(eBpa3uiicKasi), Herpo-aBCTpajioMJHas (2KBaTOpHa/bHasi), MOHIOJIOMHAs
(a3uarcko-amepuKaHcKasi). YepTbl MPUCIOCOO/IEHHOCTH — TIpeZCcTaBUTesel
yeI0BeueCKUX pac K YCJIOBUSIM CyIleCTBOBaHMS. EIMHCTBO yesloBeueCcKUX pac.
Kputuka pacusma.

JleMoHCTpanum:

[Toptpetsr: ®@. Penn, JI. ITactep, A. 1. Onapun, C. Musiep, I'. FOpu, Y.
[apBuH.

Tabnuiel U cxembl: «Bo3HuKHOBeHHe COTHEUHOM CHUCTeMbI», «Pa3BuTune
OpraHuYeckoro Mwupa», «PacTuTenbHasi KieTka», <« KUBOTHasi KJjeTKa»,
«[TpokapuoTuueckas Knetka», «CoBpeMeHHasi CUCTeMa OpraHu4eckoro Mupa»,
«CpaBHeHHe aHATOMHUYEeCKHUX uUepT CTPOeHHsI ueioBeKa U ueoBeKOOoOpa3HBIX
00e3bsii», «OCHOBHbIe MeCTa TMaJleOHTOJIOTMUeCKUX HaXOJO0K TIpeKOB
COBPEMEHHOI0 uejioBeKa», «lpeBHelllre a0au», «/peBHue moan», «[lepBbie
COBpeMeHHbIe o/iu», «HenoBeueckue pachbi».

Ob6opyznoBanue: Myaspku  «IIporicxokaeHre  deyoBeka»  (OrOCTBI
aBCTpaJIONMTeKa, NMATEeKaHTPOIa, HeaHJepTablid, KpPOMaHbOHLIA), CJIENKU WA
1300pa)keHUs] KaMeHHBIX OpPYZMi TepBOOLITHOrO uesioBeKa (KaMHU-UOMIIepHI,
pybuna, ckpebsa), reoxpoHosjoruueckass Tabnuia, KoJeKius «®DopMbl
COXPaHHOCTH MCKOMAaeMbIX )KUBOTHBIX U PaCTEHUN».



JIabopaTopHbIe U MPAaKTHYeCKHe Pad0ThI:

[TpakTrueckast pabora Ne 1. «/3yueHHe MCKOTIaeMbIX OCTaTKOB paCTeHUM
Y )KUBOTHBIX B KOJUIEKLUSIX».

OKCKypCHUsl «DBOJIIOLUSI OPraHMYecKoro Myupa Ha 3emse» (B eCTeCTBeHHO-
Hay4YHbIU WIX KpaeBeJueCKu My3en).

Tema 3. OpraHusmMbl M OKpy)Kawias cpeja.

OKOJIOTUST KakK Hayka. 3ajaud UM pasfesbl  3Kosorud. Metoabl
9KOJIOTUUECKUX UCC/e0BaHUU. JKOJIOTMUeCKoe MUPOBO33peHHE COBPEMEHHOTO
yesioBeKa.

Cpenpl 0O0WTaHNs OpPraHMW3MOB: BO/IHAasl, HA3eMHO-BO3/IyIITHasl, TIOUBEHHas,
BHYTpPHUOPraHU3MeHHasl.

Okosiornyeckre ¢akTopbl. Kraccudbukalids 3K0M0rdYeckux (HakTOpPOB:
abuoTtuueckre, OWOTUUYECKHWe W aHTPOIIOTeHHble. [lelicTBHE 3SKOIOTMUeCKUX
(hakTOpOB Ha OPraHU3MBI.

AbuoTrryeckue (bakTophI: CBET, TemMrieparTypa, BJI&)KHOCTb.
dotonepuousm. IIpucrocobneHnss OpraHU3MOB K AeMCTBUIO aOHOTUUeCKUX
dakTopoB. buosioruueckre puTMbI.

buotnueckue  dakTtopel. Buapl  OMOTHUYECKHMX  B3aUMO/IEHCTBHIA:
KOHKYDEHIIWsI, XWIIHAYeCTBO, CHMOMO3 u ero ¢opmbel. Ilapa3utusm,
Kooriepalfusi, MyTyaiu3M, KOMMeHcaau3M (KBapTHPAHCTBO, HaX/JeOHUUECTRBO).
AmMeHcanu3M, HeWTpanu3M. 3HaueHHe OMOTHUYeCKHMX B3aUMOJAEUCTBUM /ISt
CYII[eCTBOBaHUSI OPraHW3MOB B TIPUPOAHBIX CO00IIIeCTBaX.

OKOJIoTUYeCcKre XapaKTepUCTUKW mnony/siuu. OCHOBHBIE TIOKa3aTelu
MOMYJISILMWA: YUCIEHHOCTb, TJIOTHOCTb, POXJAeMOCTb, CMEPTHOCTb, TPUPOCT,
mMurpauys. JuHaMyKa YdC/IeHHOCTU MOMYJISILUU U e€ peryJisilusi.

JleMoHCTpanum:

[Moptpetsr: A. 'ymbombaT, K. @. Pynbe, J. ['ekkerb.

Tabsuiiel 1 cxeMbl: KapTa «[IpupozHbie 30HbI 3eMan», «Cpesibl 06HUTaHuUs
opraHusmoB», «®dortonepuoausm», «llonynanuu», «3aKOHOMEPHOCTH pOCTa
YMCIEHHOCTH TIONYJISALUA UHPY30pUU-TYPesibkn», «[ulieBble Lienm».

JIaGopaTopHbIe ¥ MPaKTHYEeCKHEe PadOThI:

JIabopatopHasi pabota Ne 3. «Mopdosiornyeckrie 0COOeHHOCTH pacTeHUM
13 pa3HbIX MeCT 0OUTaHUsI».

JlaboparopHasi pabora Ne 4. «BnusHMe cBeTa Ha pPOCT W pa3BUTHE
YepeHKOB KoJieyca».



[TpakTrueckass pabora Ne 2. «[ToACUéT MUIOTHOCTU TIOMYJISILUMA Pa3HBIX
BU/IOB PaCTeHUI».

Tema 4. Coo01iecTBa M 9K0/I0rHYeCKHe CHCTeMbI.

CoobmiectBo opraHu3moB — OuoiieH03. CTPYKTyphl OHOlleHO3a: BU/IOBas,
MPOCTPaHCTBeHHasl, Tpoduueckasi (muiieBasi). Bupbl-momuHaHThl. CBs3U B
OuorieHo3e.

OKoJioruuecKkrie cuctembl (3Kocuctembl). [loHsitue 00 3Kocucteme u
buoreotieHo3e. @DyHKI[MOHATbHbIE KOMIIOHEHTBI 3KOCUCTEMbI: TIPOAYLIEHTHI,
KOHCYMEHTBI, peayLieHTbl. KpyroBopoT BeleCcTB UM TIOTOK 3SHEpPruvd B
skocucTtemMe. Tpoduueckue (TUILeBbIe) YPOBHU 5KOcHcTeMbl. [TuieBble Ljenu u
ceth. OCHOBHBbIe TIOKa3aTelM SKOCHCTeMbl: Ouomacca, TIPOAYKLUS.
OKoJIoruuecKre TMpaMU/bl: TPOAYKIMHU, UYMCIeHHOCTH, 6ruoMacchl. CBoMCTBa
9KOCHUCTeM: YCTOUUMBOCTh, CaMOperysiuus, pa3Burre. CyKLeccus.

[IpvpojHble 3KOCUCTEeMBbl. OJKOCUCTEeMbl 036D U peK. OKOCUCTeMa
XBOMHOTI'O WY IIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTeHHBbIE  YKOCUCTEMBI. ATPO3KOCUCTEMBIL. Y POO3KOCHCTEMBI.
Brosioruueckoe 1 X03HCTBEHHOE 3HaUeHUe arpOIKOCUCTeM U yPOOIKOCHUCTEM.

BropasHoobOpasue Kak (akTop yCTOWYMBOCTH 3KocucteM. CoxpaHeHue
Buosiornueckoro pasHoobpasusi Ha 3emiie.

Yuenuve B. U. BepHazickoro o 6uocdepe. ['paHHIlbI, COCTaB M CTPYKTYypa
6uocdeprl. Kupoe BeriectBo U ero (yHkiuu. OcobeHHocTH GUoCcdephl Kak
ryi06ampHONM KOCHCTeMbl. [lMHaMUyeckoe paBHOBecuMe W oOpaTHasi CBSi3b B
buocdepe.

KpyroBopoTbl BellleCTB U OMOreoXMMHUeCKUe LUK/Ibl 371eMEeHTOB
(yrnepopa, a3ora). 30HaMbHOCTb OHochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuectBO B Ouocdepe 3emsid. AHTPOIIOT€HHble H3MeHEHHs B
buocdepe. I'mobanbHBIE IKOIOTHYECKHE TTPOD/IEMBI.

CocymujecTBoBaHUe TIPUPO/IBI 5 yejioBeyecTsa. CoxpaHeHue
buopa3HoobOpa3uss Kak OCHOBa ycrtohWumBocTd  Ouwocdepel.  OcHoBa
paLMiOHa/IbHOI'O yIpaB/ieHus NPUPOAHBIMU pecypcamu U HUX UCI0J/Ib30BaHUe.
MocTtxeHnst OMOJIOTHN M OXpaHa MPHUPO/IbI.

JeMoHCcTpanum:

[Toptpetsr: A. [Ixx. Tenciu, B. H. Cykaués, B. V1. BepHaackui.

Tabnuiibl U cxembl: «[IuileBbIe 11eMu», «BHUOIEeH03: COCTaB U CTPYKTYpa»,
«[Tpuposnbie coobilectBa», «Llernu nuTaHusi», «IKoJOTHYeCcKas MUPaMUa»,
«buocdhepa u uyenoBek», «IDKOCUCTeEMa IIUPOKOJHMCTBEHHOTO Jieca»,



«JKoCcuCTeMa XBOWHOro Jjeca», «buoineHo3 Bogoéma», «ATrpOLIEHO3»,
«[IpyMmepHBIe aHTpPOMOreHHble BO3JEMCTBUS Ha TIpUpOAY», «BaxHelme
WCTOYHVKM 3arpsi3HeHHs BO3/lyXa M TPYHTOBBIX BOJ», «[louBa — BakHeHIlas
cocTaBssoIias 6uocdepel», «PakTophl Aerpafariii IMouB», «[lapHUKOBBIN
bdekT», «DPakTopbl pafIMOAKTUBHOTO 3arpsisHeHus Ouocdepnr», «Obiras
CTpyKTypa Ouocdepri», «PacmpocTpaHeHue kKu3HU B 6uocdepe», «O30HOBBIM
9KpaH 6uocdeprl», «Kpyrosopot yriepoja B 6uochepe», «KpyroBopot a3ora B
TIPUPOJiEe».

Ob6opyzoBaHue: MOe/Tb-alTuIMKaus « TUITHUHbIe OMOL[eHO3bI», TepOapuii
«PacturenvHbie  cooOiectBa», Kosuiekiuu — «buoiieHo3», «Bpeautenu
BOKHEUIIIUX CeMbCKOXO3SIMCTBEHHBIX KYy/IbTyp», Trepbapud U  KOJJIEKIUU
pacTeHUU Y >KUBOTHBIX, MPUHAZ/IeXKalllke K pa3HbIM 3KOJ0TUUeCKHUM TpyIIaM
ogHoro Buza, KpacHas kaura Poccuiickoii ®epepaiuy, HW300paXkKeHUs
OXpaHsIeMbIX BU/IOB paCTeHUM U )KUBOTHBIX.



IINTAHAPYEMBIE PE3YJIbTATbBI OCBOEHHNA IIPOI'PAMMBI IO
bNOJJIOI'Mn HA BA3OBOM YPOBHE CPEIOHEI'O OBIIEI'O
OGBPA3OBAHNIA

Cornacio ®I'OC COO, ycraHaBaMBarOTCsS TpeOOBaHHSI K pe3y/bTaTam
OCBOEHUsI O00OydYaroIUMHCA TIpOrpaMM  CpefiHero o61ero o0Opa3oBaHUS:
JTMYHOCTHBIM, MeTarnpeZMeTHbIM U MPeIMETHBIM.

JINUHOCTHBIE PE3YJ/IBTATDI

B cTpyKType JIMYHOCTHBIX pe3y/ibTaTOB OCBOEHUs rpeaMera «buosorvs»
Bbl/le/leHbl  C/Ie[yIOlLe  COCTaB/SIOLMe:  OCO3HaHUWe  00yuarolMMucs
POCCHUUCKOW TPaKAAHCKOM HWJIEHTUYHOCTU — TOTOBHOCTU K CaMOPA3BUTHIO,
CaMOCTOSITE/ILHOCT U CaMOOIpe/ie/ieHUI0, Halluuie MOTUBALMK K 00yueHHIo
Ouosioruy, LiesieHarpaB/ieHHOe Pa3BUTHe BHYTPEHHUX YOeXKJeHU TMUHOCTH Ha
OCHOBE KJ/IHOYeBbIX LIEHHOCTed ¥ MCTOPUYECKUX TpaJULUi  pa3BUTHUSA
O10/IOTMUeCKOTO  3HAaHWS, TOTOBHOCTb M  CIIOCOOHOCTH  OOydarommxcst
DYKOBOZICTBOBATbCSI B CBOEWM  [JIeITeJIbHOCTU  L|eHHOCTHO-CMBIC/IOBBIMH
yCTaHOBKaMH, TIPUCYIIMMHU CUCTeMe OHojoruueckoro obpa3oBaHUs, Haaduue
9KOJIOTMUECKOTO TIPaBOCO3HAHMS], CIIOCOOHOCTH CTaBUTh LeJIM U CTPOUTh
JKVI3HEHHBbIE T1/1aHBbl.

JIn4HOCTHBIE pe3y/bTaTbl OCBOEHUS mpeaMeTta «buosorus» gocturarorcs
B e[UHCTBe yueOHOW W BOCIUTATENbHON [eATebHOCTH B COOTBETCTBUU C
TPaJULMOHHBIMM POCCHUWMCKUMU COLIMOKY/IbTYPHBIMHM, WCTOPUYECKUMU U
JlYXOBHO-HPABCTBEHHBbIMH LIeHHOCTSIMH, TIPUHSATHIMU B 0011eCTBe MpaBUIaMu U
HOpMaMM TIOBeJleHusi U CIIOCOOCTBYIOT — MpolieccaM — CaMOTIO3HaHMS,
CaAMOBOCIMTAHUSA U CaMOPA3BUTHS, Pa3BUTHUSI BHYTPEHHEN MO3ULIMU JIMYHOCTH,
NaTpUOTU3Ma, YBa)KEHWs] K 3aKOHy U I[paBOIOPSJKY, 4YelOBeKy TpyJa H
cTapilieMy TIOKOJIEHHIO, B3aWMHOTO YBaXkKeHHsl, Oepe>KHOTO OTHOLIeHUS K
Ky/JbTYyPHOMY HacCleJUl0 W TpajuLysM MHOTOHALMOHAJBHOIO Hapoja
Poccuiickon @epnepanyy, IpUPOZie U OKpPYyKarolleu cpeze.

JInuHOCTHBIE pe3y/bTaThl OCBOEHUS yueOHOTo TipeAMeTra «buomorus»
JO/DKHBI ~ OTpa)kaTh ~ TOTOBHOCTb W CIIOCOOHOCTb  OOyYaroIIuXxcs
PYKOBO/ICTBOBATbCS C()OPMUPOBAHHOW BHYTPEHHEW TO3WMLIMEed JIMUHOCTH,
CUCTEMOM 1|eHHOCTHBIX OpWEeHTal[ui, TO3UTUBHBIX BHYTPEHHUX YOeXIeHW,
COOTBETCTBYIOLMX TPAJWLMOHHBIM LIEHHOCTSIM POCCHICKOro 0O0l1jecTBa,
paclivpeHde J>KU3HEHHOIO OIbITa W ONbITa JeqaTeJbHOCTA B Ipoliecce



peanu3alii OCHOBHBIX HaripaB/€HUM BOCIUTATE/NbHOM [1eATeTbHOCTH, B TOM
yuCsie B YaCTH:
1) rpa)kIaHCKOT0 BOCTIMTAHUS:

c(OpMUPOBAHHOCTb ~ TPAKAAHCKOW  TO3WIMKU  obOydaroijerocs  Kak
aKTUBHOTO Y OTBETCTBEHHOT'O WieHa POCCUIMCKOro 00II[eCTRBa;

0CO3HaHWE CBOMX KOHCTUTYLIMOHHBIX IMpaB W 00s3aHHOCTeH, yBaKeHHe
3aKOHa U MpaBOIOPsI/IKa;

TOTOBHOCTh K COBMECTHOW TBOpPUECKOW [esTe/IbHOCTH TIpU CO3/IaHUU
yueOHBIX MPOEKTOB, pellleHrnH yueOHbBIX U IT03HaBaTeIbHBIX 3a/lau, BHITOJTHEHUH
O61OOrMYeCKUX IKCIIePUMEHTOB,

CIOCOOHOCTh  OTIpeiesiiTh COOCTBEHHYIO TO3MIMI0 TI0 OTHOIIEHUIO K
SIBJIEHUSIM COBpE@MEeHHOM YKU3HU U OOBSICHSTD eé;

yMeHUe yUUThIBaTh B CBOUX [IeHCTBUSX HE0OX0IUMOCTh KOHCTPYKTUBHOTO
B3aMMO/IeNCTBUS JTFO/Iel C pa3HbIMU YOeXXIeHUSIMU, Ky/IbTYPHBIMU [IeHHOCTSIMU
Y COLIMA/IbHBIM TI0JI0XKEHUEM;

TFOTOBHOCTb K COTPYAHUYECTBY B IIpOlieCCeé COBMECTHOTO BBITIOJIHEHUS
yueOHBIX, TI03HaBaTe/NbHbIX W WCCAeI0BaTeNbCKUX 3a7ad, YBa)KUTETbHOTO
OTHOILIEHUSI K MHEHWIO OIMOHEHTOB TpH OOCY>KJeHWHM CIIOPHBIX BOMPOCOB
O10/IOrMUeCKOTO CO/IepPyKaHMUs;

TOTOBHOCTh K T'YMaHUTApHOM U BOJIOHTEPCKOM /leATe/TbHOCTH;

2) IaTPUOTHYECKOT'0 BOCTIMTAHUSA:

c(hopMHPOBaHHOCTb POCCUIHCKOU IPa’K/IaHCKOM WUJIeHTUYHOCTH,
MaTpuoOTHU3Ma, YBa)KEHUsI K CBOEMY Hapo/ly, UyBCTBa OTBETCTBEHHOCTH Tiepe[]
PogvHOM, ropoCTh 3a CBOM Kpau, CBOO PoAvHY, CBOM S3bIK U KYJbTYPY,
TMPOLLIJIOe Y HaCTosiliee MHOTOHALIMOHAILHOT0 Hapoga Poccuy;

L[EHHOCTHOe OTHOIIeHWe K TMPUPOJHOMY HacAeIUul0 W MaMSITHUKaM
MpUPOJbI, JOCTXKeHUsiM Poccruy B Hayke, WCKYCCTBe, CIIOpPTe, TEXHOJIOTHSIX,
TPpyZe;

CriocOOHOCTh OI[eHWBaTh BK/AJ, POCCUUCKUX YUYEHBIX B CTAHOBJIEHHWE U
pa3BuTHe OWOOTWM, TIOHUMaHWs 3HaueHHss OHOJIOTUH B TI0O3HAHWM 3aKOHOB
TIPUPO/IbI, B )KU3HU Ue/IOBEKa ¥ COBpEMEHHOT0 00II[eCTBa;

uzieliHast yOeXXIEHHOCTb, TOTOBHOCTb K CIYKEHHIO U 3aifuTe OTedecTsa,
OTBETCTBEHHOCTb 3a ero Cy60y;

3) AYXOBHO-HPABCTBEHHOT0 BOCITUTAHMSA:

OCO3HaHHe JIyXOBHBIX 1IeHHOCTeM POCCUMCKOT0 Hapo/a;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, ITUUECKOT0 TOBE/IeHNSI;



CrocoOHOCTh OL|eHWBATh CUTYALMI0 U TPUHUMAaTh OCO3HaHHbIE pelleHus,
OpPHEHTHUPYSICh Ha MOPa/IbHO-HPABCTBEHHbIE HOPMBI U LIeHHOCTHY;

0CO3HaHHe JIMYHOTO BK/IaZia B IOCTPOeHUe YCTOMUMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOIIIeHHWEe K CBOWM DOJIUTENsIM, CO3[aHUI0 CeMbU Ha
OCHOBe OCO3HAHHOTI'O TIPUHSTHS 1[eHHOCTeH CeMeMHOMN )KU3HU B COOTBETCTBUM C
TPaJULIUSIMU HapoZioB Poccuy;

4) 3cCTeTUYeCKOr0 BOCIIUTAHMSA:

3CTeTUUYECKOe OTHOIIIeHWe K MHUPY, BK/IFOUasl 3CTeTHKY ObITa, HAYYHOTO U
TeXHUUeCKOro TBOpUYECTBa, CIIOpPTa, TPYy/a, 0011leCTBeHHbIX OTHOIIIEHUH;

MOHMMaHWe SMOIMOHAILHOTO BO3/IeHICTBUSI JKUBOW TIPUPOJLI U eé
1[eHHOCTH;

TFOTOBHOCTb K CaMOBBIPDa)KEHUIO B pa3HbIX BUJAX MCKYCCTBa, CTPeMJIEHHE
TMPOSIB/ISITh KAYeCTBa TBOPUECKOW JTMYHOCTH;

5) ¢pusnueckoro BocnuraHus, opMuUpoBaHUA KYy/JIbTYPbI 3/[0POBbS U
IMOIMOHA/ILHOTO 0/1aromo/Tyuns:

MOHMMaHHe W peanu3alus 3740poBoro W Oe3oracHoro obpasza >XKU3HU
(3mopoBoe mMTaHWe, COOMIOIeHWe TUTMEHWYEeCKMX TIpPaBWI W HOPM,
cbamaHCUpOBaHHBI pEXWM 3aHATHNW U OTAbIXa, Ppery/spHas Gdu3nueckas
aKTUBHOCTh), O€pe)KHOT0, OTBETCTBEHHOTO W KOMITETEHTHOT'O OTHOIIEHHUS K
COOCTBEHHOMY (hM3UUeCKOMY M IICUXHUYECKOMY 37I0POBbIO;

MOHMMaHWe 1IeHHOCTH TIpaBWI WH/WBU/YyalbHOTO U KOJIIEKTHBHOIO
6e3omacHOro0 TIOBeZIEHWS] B CHUTYalUsX, YIPOXKaIOU[UX 3/I0POBbI0 U >KU3HU
B110)i (78

OCO3HaHWe  TIOC/IeACTBMA U HENpUSTUS  BpPeAHBIX  IPUBBIYEK
(yrioTpebieHusT anKOT0/1s, HAPKOTHUKOB, KYPeHHs);

6) TPyA0BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYAY, OCO3HaHWe [IeHHOCTH MacTePCTBa, TPYA0/t00ue;

TOTOBHOCTh K AaKTUBHOM JeSITeJIbHOCTU TEXHOJIOTMYECKOM M COLMaIbHOM
HaTpaB/IeHHOCTH, CI0COOHOCTh VHULIMMPOBATh, T/IaHUPOBATh u
CaMOCTOSITe/TbHO BBITIOHATh TaKyO JesiTe/TbHOCTb;

VHTepeC K pas/iuyHbiM cdepaM MOpodeCcCUOHANIbHOU [eATeTbHOCTH,
yMeHHe COBepIlaTh 0CO3HAaHHBIN BbIOOD Oyayiieli mpodeccHu 1 peann30BbIBaTh
coOCTBeHHbIe )KM3HEeHHbIe TI/IaHbl;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHHI0O M CamMo00Opa30oBaHHWIO Ha
MPOTSHKEHUU BCeM KU3HY;

7) 3K0/I0rH4eCKOro BOCIUTAHUSA:



9KO0JIOTUYECKH Iiesiecoobpa3Hoe OTHOILleHHe K TPUpPOJie KaK HWCTOUHUKY
JKWU3HU Ha 3eMJie, OCHOBe eé CYII[eCTBOBAaHUSI;

TIOBBIIIIEHHEe YPOBHS 3KOJIOTMUeCKOW Ky/JbTypbl: TIpUOOpeTeHHe OIlbiTa
TJITAHUPOBAHUS TIOCTYTIKOB W OLIEHKU WX BO3MOXKHBIX ITOC/TE€ICTBUN /IS
OKpY>Karolen cpefbl;

OCO3HaHHUe T100a/lBbHOr0 XapaKTepa KO0JI0ruyeckux npobseM U myTei ux
pellieHus;

CMIOCOOHOCTh WCTIONB30BaTh MpHOOpeTaeMble TIpU U3yueHUU OHOIOrUU
3HaHWUS W YMEHUs TIpU pelleHur TpobseM, CBA3aHHBIX C paLMOHATIBHBIM
MPUPO/IONIOIb30BaHeM  (coOmtofieHe TpaBW/  TIOBeJleHUsT B TIPUPO/Ie,
HarpaB/IeHHbIX Ha COXpaHeHWe paBHOBeCHSI B IKOCUCTeMax, OXpaHy BU/IOB,
3KoCHCTeM, brocdepni);

aKTMBHOE HeNpUsThe [eMCTBUH, TMPUHOCAILIUX BpeJ OKpY’Karollen
TIPUPO/IHOM Cpejie, yMeHe TIPOTHO3MPOBaTh Heb/1aronpusTHbIe 9KOJIOTUYeCKHe
TOC/IeZICTBUS MPeATIPUHUMAaeMbIX 1eHCTBUN U MpeAoTBpaIlaTh UX;

Ha/iMuyde Pa3BUTOrO0  3KOJOTHYECKOTO  MBIILIEHUS, 3KOJOTHYeCcKOon
Ky/JbTYpbl, OIbITa [eATeTbHOCTH 3KO0JIOTUYECKOW HarpaBlIeHHOCTH, YMeHUs
PYKOBO/ZICTBOBaTbCSI UMU B N03HaBaTe/bHOM, KOMMYHUKAaTUBHOW U COLIMAbHOMN
MpakTUKe, TOTOBHOCTA K Yy4YacTHIO B T[PaKTUUYeCKOW /leATebHOCTU
9K0JIOTUYECKOU HarpaB/leHHOCTY;

8) eHHOCTH HAyYHOT'0 MO3HAHUA:

c(OpMUPOBAaHHOCTb MHPOBO33pP€HHS, COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAyKU U 00IleCTBEeHHOM MPaKTUKU, OCHOBAHHOT'O Ha Aixasiore
KYJbTYyp, CMOCOOCTBYIOIETO OCO3HAHWIO CBOEr0 MecTa B TIOJUKY/JIbTYPHOM
MUDE;

COBepIIIeHCTBOBaHMWE SI3bIKOBOM M UMTaTebCKOUW KYJIbTYPhl KakK CpefiCcTBa
B3aMIMO/JIENCTBUS MEXXIY JFOABMU U TT0O3HAHUST MUPa;

MOHWMaHUe CreluPuKyd OUOMIOTUM KaK HayKd, OCO3HAHUS e& poid B
(opMUpOBaHMYM paLMOHATLHOTO HAayUHOTO MBIILJIEHUs], CO3[,aHUU L|eJI0CTHOTO
ripeficTaB/ieHst 00 OKpy’KarollleM MUpe KakK O eJUHCTBe MPUPO/IbI, YesloBeKa 1
o011lecTBa, B TMO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTeW U pelleHuu Mpobsiem
COXpaHeHusi MPUPO/JHOTO PaBHOBECHS;

yOexx1EHHOCTh B 3HAUMMOCTH OMOJIOTHU AJis COBPeMeHHOM 1[UBU/IM3ALIUN:
obecrieueHrsi HOBOTO YPOBHSI Pa3BUTHSI MeJULIUHBI, CO3/laHKe TepPCIeKTUBHBIX
OUOTEXHO/IOTUM, CHOCOOHBIX —pelllaTh peCcypCHble TpoOeMbl  pa3BUTUS
ye/ioBeUeCTBa, MOMCKa MyTel BbIX0/|a U3 I7100anbHBIX 3KOJOTHYeCcKuX npobiem



u obecrieyeHuss Tiepexofa K YCTOWYMBOMY pPa3BUTHIO, paljMOHATbLHOMY
WCII0/Ib30BaHUIO TPUPO/JIHBIX PECYypCOB M (POPMHUPOBAHUIO HOBBIX CTaHJapTOB
JKW3HY;

3aMHTEPeCOBAHHOCTb B TIO/Iy4eHWHd OWOIOTMYeCKMX 3HAaHUW B I[e/IsIX
TIOBBIIIIEHUsT 0OIIell Ky/JbTypbl, €CTeCTBeHHO-HayYyHOW TIPaMOTHOCTH, Kak
COCTaBHOM  vacTd  (YHKUMOHAALHONW  IPaMOTHOCTA  OOyYaroIIuXcs,
(hopMUpyeMOoii TTpu U3yueHUH OH0JIOTHH;

MOHMMaHve  CYL[HOCTM MeTOJOB TMO3HaHWs, WCMO/b3yeMbIX B
eCTeCTBeHHbIX HayKax, CIIOCOOHOCTU WCIMO/b30BaTh TOy4YaeMble 3HAHUS IS
aHa/v3a U 0ObSICHEHUs SIBJIEHUM OKPY’Karollero Mupa U MpOUCXOJSIINX B HEM
V3MeHeHHl, yMeHUe JieslaTb 000CHOBaHHbIe 3aK/IHOUEHUs] Ha OCHOBe HayUHBIX
(aKkTOB Y UMEIOLIUXCS JAHHBIX C LeJIbI0 TI0JyYeHUs] JOCTOBEPHBIX BbIBO/IOB;

CrIocoOHOCTh CaMOCTOSITeTbHO MCTIOb30BaTh OHMO/IOTHYeCKHe 3HAHUS ISt
peliieHusi Ipo6JieM B peanbHBIX )KU3HEHHBIX CUTYaLUsIX;

OCO3HaHUe 1IeHHOCTH Hay4yHOU JiesiTe/lbHOCTU, TOTOBHOCTh OCYILECTB/ISITh
MPOEKTHYI0 U UCCJIe/OBaTeTbCKYIO JesiTeTbHOCTh UHIUBUYaIbHO U B TPYIIIIE;

TOTOBHOCTb U  CIIOCOOHOCTb K HeMNpephiIBHOMY 00pa3oBaHUI0 U
camMo00pa30oBaHUI0, K aKTUBHOMY T0JIyUeHUIO HOBBIX 3HAaHUU 10 OMOIOTUU B
COOTBETCTBHH C )KU3HEHHBIMU TTOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJ/IbTATDbI

MertamnpegMeTHble  pe3y/JbTaTbl ~ OCBOEHHsI  yueOHOro  mpeameTa
«Bbuonorusi» BK/IIOUAIOT: 3HAuuMble [ (OPMHUPOBAHKWS MHPOBO33PEHUS
00yYarIUXCd  MeXAUCLUIUIHHAPHBbIe  (MeXXIIpegMeTHble)  OOIleHayuHbIe
MOHATHUS, OTPA’KAOIMe L|eJIOCTHOCTh HayYHOW KapTHHBI MUpA M CIeLU(UKY
METOJAO0B II03HAHMWA, HCIIOJIb3YeMbIX B €CTEeCTBEHHBIX HdyKaX (BEH_[eCTBO,
SHEprus, fBJIeHHe, TPOIeCC, CUCTeMa, HayuHbIM (DaKT, MPHUHIUI, TWIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HWCC/eloBaHUe, Hab/Io/eHre, W3MepeHue,
9KCITIEPUMEHT W JIDYyTMX),  YHUBepcajbHble  yueOHble  JeHCTBUS
(mo3HaBaTe/ibHble, KOMMYHHKATHBHbIE, PEry/STHBHbIE), 00eCcreurBaolie
(dopmMrpoBaHre (YHKI[MOHATBLHOH FPaMOTHOCTH U COLMA/IbHOM KOMITeTeHI[UH
o0yuaroImxcs, CMoCOOHOCTh OOyuaroIUuXCs  HCIOJb30BaTh  OCBOEHHBIE
MEXXIUCLIUIIZIMHAPDHbIE, MHPOBO33DEHUECKHWe 3HAaHWA W yYHHWBEpCa/lbHbIe
yueOHbIe JeMCTBYS B TI03HABATE/ILHOM U COL[UA/IbHOM TIPAaKTHKE.

MeTarnpeMeTHbIe pe3y/bTaTbl OCBOEHUsI MPOrpaMMbl CpPeJHEro 00II[ero
00pa30BaHUs [IO/DKHBI OTPaXKaTh:



OByafieHHe yHUBepPCAJTbHLIMH  Y4eOHBIMH  IO3HABaTeJIbHBIMH
NeHCTBUSIMHU:

1) 6a3oBbIe JIOrHUECKHe JeHCTBHUSA:

CaMOCTOSITeSTbHO  ()OPMYJIUPOBaTh W aKTyaJM3UpOBaThb  IpoOsieMy,
paccMaTpyBaTh €6 BCeCTOPOHHE;

WCII0/Ib30BaTh MPU OCBOEHWU 3HAHWM TMPHUEMBI JIOTUYECKOTO0 MBbILIIEHUS
(aHanu3a, CWHTe3a, CpaBHeHHs, KiaccudbuKaiyy, o000IeHus), pacKpbiBaTh
CMBICTT OHOJIOTHUECKMX TIOHATHN (BBIJENATh WX XapaKTepHble TPHU3HAKH,
yCTaHaB/IUBaTh CBSI3U C IPYTUMU MOHSTHUSMM );

orpejieSiATh 1ieJid JesiTe/TbHOCTH, 3ajlaBasi MapameTpbl U KPUTEPUU HUX
JIOCTW)KEHHUSI, COOTHOCWUThb pe3y/bTaTbl [esITeJIbHOCTA C TIOCTaB/IeHHbIMU
Le/IsIMU;

WCII0/Ib30BaTh OuoMoruueckde TIOHATHS [AJi1 O0BbsicHeHUs: (akToB U
SIBJIEHUU >KUBOW MPUPO/IbI;

CTPOUThL JIOTUUECKHe pacCyxaeHus (MHAYKTUBHbIE, [eNyKTHUBHbIE, 10
aHasIoruu), BbISB/IATb 3aKOHOMEDHOCTU U TIPOTUBOpEUMsi B pacCMaTpUBaeMbIX
sIBJIeHUsIX, (DOPMY/TMPOBATh BbIBO/bI U 3aK/THOUEHUS;

MPUMEHSITb ~ CXEMHO-MOJIeJibHble ~ CpelCTBa  [JJ/is1  Mpe/CTaBleHUs
CYIIIeCTBEHHBIX CBSI3€l M OTHOIIIEHWM B M3y4YaeMbIX OMOJIOTHYeCKHX 00BeKTax,
a TakXke TPOTMBOPEUYMM pa3HOr0 pO/a, BBISIBJIEHHBIX B  Pa3/MUYHBIX
MH(OPMAaIIMOHHBIX UCTOYHHKAX;

pa3pabaTtbiBaTh TIJIaH pellieHust TTPo0IeMbl C YUETOM aHa/K3a UMEIOIIUXCS
MaTepHa/bHbIX U HeEMaTepHaJbHbIX PeCypPCOB;

BHOCHUTb KODDEKTHMBBI B [eSTEJbHOCTb, OL€HMBATb COOTBETCTBUE
pe3y/bTaToB LieJisiM, OLIeHUBaTb PUCKY TTOC/IeJCTBUN JesiTe/TIbHOCTH;

KOODAWHUPOBaTh U BBIMOMHATH paboTy B  YCIOBUSX peasbHOTO,
BUPTYaIbHOTO 1 KOMOMHUPOBAHHOT'O B3aMMO/IeNCTBYS;

pa3BHBaTh KpeaTUBHOE MBIIIJIeHNe TIPYU pellleHrH XXKU3HEeHHBIX MpobieMm.

2) 6a3oBbBIe HCC/IE0BATEILCKHE IeHCTBUSA:

B/afieTb ~ HaBbIKaMU  yueOHO-MCCeoBaTeNlbCKOM U TPOEKTHOMU
JesiTeIbHOCTH,  HaBblKaMHM  paspellieHdsi 1pobsieM,  CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY TIOMCKY MEeTO/OB peLleHUs] MPaKTUYeCKUX
3a/lau, IPUMEHEHUIO Pa3/IMuHbIX METOZOB MO3HAHUS;

WCII0/Ib30BaTh pa3/iuuHble BU/bI AeSTeTbHOCTH IO TOJy4YeHUI0 HOBOTO
3HaHUS, ero WHTepIipeTaliuy, npeoOpa30oBaHUI0 U TIPUMEHEHHWI0 B ydeOHBIX
CUTYyaLUsiX, B TOM YHCJIe TIPU CO3ZIaHUU YUeOHBIX U COL[Ma/IbHBIX TTPOEKTOB;



dbopMUpOBaTL  HAayyHbId  TUN  MBILLIEHUS, B/AaJeTb  Hay4yHOU
TePMUHOJIOTUel, K/IF0UeBbIMU MOHSATHUSMU U METOZ,aMU;

CTaBUTb U (POPMYJIUPOBaTh COOCTBeHHBbIe 3a/laud B 00Opa3oBaTe/bHOMU
JlesITeTbHOCTU U JKU3HEHHbBIX CUTYaLUsIX;

BBISIB/ISITh TIPUUMHHO-C/IE/ICTBEHHbIE CBSI3M W aKTya/M3upoOBaTh 3ajauy,
BBbIIBUTATh TUIOTe3y €€ pellleHusl, HaXOJUTb apryMeHThI /Jisl l0Ka3aTeabCTBa
CBOUX YTBEp)K/I€HUH, 3a/laBaTh MapamMeTpbl U KpUTEPUU peLlIeHMUs;

aHa/lM3UpOBaTh TMOMy4YeHHble B XO/e pelLleHus 3aZjaud pe3y/IbTaThl,
KPUTHUECKU OLIeHMBaThb WX J[IOCTOBEPHOCTb, TMPOrHO3UPOBaTh M3MeHeHue B
HOBBIX YC/IOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYal[UsiM, OL|eHUBaTh MPUOOPETEHHBIN OIIBIT;

OCYILIeCTB/ISITh 1ieJieHalipaB/ieHHbIA MTOMCK TlepeHoca CpefiCTB U Crioco00B
JlelicTBYS B Mpo(heCcCHOoHaNIbHYIO Cpefy;

yMeTb MepeHOCHTh 3HaHHWs B MMO3HaBaTeIbHYI0 U MPaKTUUeCcKyr obsactu
JKU3HelesITe/IbHOCTH;

yMeTb UHTeTPHUPOBaTh 3HAaHUS U3 PA3HBIX MPeMeTHbIX 00/1acTel;

BbI/IBUTaTh HOBbIE UZleH, NIpejijiaraTb OpUruHajIbHble MOAXO0/bI U pellleHus],
CTaBUTh MPOOIEMBI U 3a/lauu, JOIyCKalolllye aibTepHAaTUBHbIE pelleHMs.

3) pabora c uadopmanue:

OPUEHTUPOBAaThCSI B Ppa3/MyHbIX MCTOYHMKAX HHGoOpMauuu (TeKcTe
yueOHOTO TOCOOMs, HAyuHO-TIONYJISIPHOM  JIUTepaType, OHOIOTMUECKUX
C/IOBapsiX U CIpaBOYHMKAX, KOMIIbIOTepHbIX 0a3ax JaHHbIX, B VHTepHeTe),
aHa/M3UpOBaTh WHGOPMALIMI0 DPa3UYHBIX BUJOB U ¢GOpM TMpefcTaB/ieHus,
KPUTHUYECKU OL|EHUBATh €€ J0CTOBEPHOCTh U HEMPOTUBOPEUNBOCT;

(hopMyIMpOBaTh 3arpoChl U IPUMEHSITh Pa3/IMUHble METO/IbI TIPU MOUCKE U
orbope Ouomormuecko wHMOPMALMKM, HEOOXOJUMON IS BBITIOTHEHUS
yueOHBIX 3a/1ay;

nproOpeTaTh OMBIT MCI0J/Ib30BaHUS UH(POPMAIJMOHHO-KOMMYHUKATHBHBIX
TeXHOJIOTUM, COBEpILIEeHCTBOBaTb KY/JAbTYPY aKTUBHOTO  HCIIOJIb30BaHUs
Pa3/IMUHBIX TTOUCKOBBIX CHUCTEM;

CAMOCTOSITE/ILHO ~ BbIOMpAaTh ONTUMAaIbHYIO (QOpPMYy TIpe[CTaB/eHUs
Ouonornueckorr WHGopMaruM (CXembl, TrpapuK{, [AAArpaMMbl, TaOJHULIGI,
PUCYHKH U JIpyTOe);

WCIO/Ib30BaTh HAay4YHbIM $3bIK B KauecTBe CpejcTBa Mpu paborte ¢
Ouonoruueckoit wuHQOpMalLMell: TIPUMEHSATb XUMUUecKue, (QuUnyeckue u
MaTemMaTUueCcKre 3HaKd U CUMBOJIbI, (popmy/ibl, abOpeBUaTypy, HOMEHK/IATypy,



WCIO/Ib30BaTh M Tpeo0pa3oBbIBaTh  3HAKOBO-CHMBOJIMUECKHWE  CpeJCTBa
HarJIsiIHOCTH;

B/IaZileTh ~ HaBblKaMK  pacroO3HaBaHUsi M 3aluThl  MHMOpMaLuH,
nHGOpPMaI[MOHHOM 6e3011aCHOCTH JTMUHOCTH.

OBajieHHe YHHUBePCa/IbHBIMU KOMMYHUKATHBHBIMHU JJeUCTBUAMM:

1) o0mieHue:

OCYLL[eCTB/ISATh KOMMYHUKAllUM BO Bcex cdepax >KU3HHU, aKTHUBHO
y4acTBOBaTh B JHWa/iOTe WM AWCKYCCHU TI0 CYIIIeCTBY OOCY>K/IaeMOM TeMbl
(ymeHue 3a/aBaThb BOIPOCHI, BbICKA3biBaThb CYXK/E€HUSI OTHOCUTE/IbHO
BBITIO/THEHHS TIpe/j/laraeMOoM 3a/lauy, YUUThIBaTh UHTEPEChl U COr/IaCOBAaHHOCTD
MO3ULMH APYTUX YUaCTHUKOB [IMA/Iora WK JUCKYCCUN);

pacro3HaBaTh HeBepOasbHble CpeficTBa OOIeHUs], TIOHMMaTh 3HaueHHe
COLIMAJIbHBIX 3HAKOB, TPEANOChUIOK BO3SHUKHOBEHUSI KOH(MIMKTHBIX CUTYaLUM,
YMETb CMSIrYaTh KOH(JIUKTBI U BECTU MePeroBOPbI;

BJIaZIeTh Pa3/IMUHBIMU CIToco0amMu OOITleHUs ¥ B3aUMO/1eHCTBHS, TOHUMATh
HaMepeHusi [ApYTUX JiloJel, TpOsIBJsATL yBaXUTeJbHOE OTHOLLeHWe K
cobeceIHHKY U B KOpPeKTHOU (hopme (HhOpMyTMPOBaTh CBOM BO3PayKeHHUS;

Pa3BEPHYTO U JIOTUYHO M3/laraTh CBOKO TOYKY 3pEHMSI C UCMO0JIb30BAHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMecTHasi JesiTe/IbHOCTh:

MOHMMaTb W MCIO/Jb30BaThb  TpeMMYylecTBa  KOMaHAHOWM U
VHJWBY/lya/lbHOM  pabOTbl TIpU  pellleHud  OHOo/IoTMuecko  MpobJieMbl,
000CHOBBIBATh HeoOXOMMOCTh TIpUMeHeHUs TPYTITIOBBIX dhopm
B3aMMO/IEMCTBUS TIPU pellleHrH YueOHOU 3a/1au;

BbIOMpaTh TeMaTUKy M MeTO/IbI COBMECTHBIX /eWCTBUM C YUETOM OOIIMX
VMHTEpeCcOB U BO3MOXKHOCTe! Ka)KJJ0ro ujieHa KOJJIeKTUBa;

MpUHUMAaTh 1[elM COBMECTHOW [IesiTeTbHOCTH, OpraHyu30BbIBaTh WU
KOOPJAVWHUPOBAaTh JEMCTBUSI MO €€ NOCTWKEHHIO: COCTaBJIAThH IUIaH JeHCTBUU,
pacrpeziesiitTb poJid C yUY6TOM MHEHHM yYaCTHUKOB, 0OCY)AaThb pe3y/bTaThbl
COBMECTHOM paboThI;

OLIeHMBaTh KaueCTBO CBOEro BK/IaZla M KaXK[Or0 y4yaCTHHKA KOMaH/bl B
OOIIMiA pe3y/ibTaT M0 pa3paboTaHHBIM KPUTEPUSIM;

rpejjaraTb HOBbIe TPOEKTHI, OLIEHWBAaTh HJled C TIO3WULIMM HOBU3HBI,
OpPWUTMHAJ/IbHOCTU, NMPAaKTUYeCKOW 3HaAUMMOCTH;

OCYIL|eCTB/ISITh TIO3UTUBHOE CTpaTeruueckoe TOBeJileHHe B pa3/IMuHbIX
CUTYyaLUsIX, TIPOSIBJISITH TBOPUECTBO M BOOOpakeHUe, ObITh MHULIMATUBHBIM.



OB/lafieHHe YHUBEPCA/IbHBIMHU PeryissiTHBHBIMH JeHCTBUSIMU:

1) camoopranusanus:

WCTI0/Ib30BaTh OHOJIOTHYeCKHe 3HaHHWs [/ BbISIBJeHUs TpobsieM U Ux
pellieHus B )KU3HEHHbBIX U yUeOHBIX CUTYyaIUsIX;

BbIOMpaTh Ha OCHOBe OHOJIOTMUECKWX 3HAHUHN Ije/ieBble U CMBICTIOBbIE
YCTaHOBKU B CBOUX JIEWCTBUSX M TMIOCTYTKaX 10 OTHOIIIEHUIO K >KUBOM TIPUPO/IE,
CBOEMY 3/I0POBbIO U 3ZI0POBbI0 OKPY>KaIOLLIKX;

CAMOCTOSITE/ILHO ~ OCYIIeCTB/ISATh  [MO3HABaTe/NbHYIO  [1eSiITe/IbHOCTh,
BLISIBJISITH TIPO0JIEMBI, CTaBUTh W (OPMYIMpPOBaTh COOCTBEHHBbIE 3a7laud B
oOpa3oBaTe/IbHON JeITe/TbHOCTU U XKU3HEHHBIX CUTYaIHsIX;

CAaMOCTOSITeJTbHO COCTAB/IAThL IIJIaH peIleHdss TPoO/JeMbl C  YUYETOM
VMMEIOIIUXCsl PeCYPCOB, COOCTBEHHBIX BO3MOYKHOCTEN U MPeATIouTeHU;

JlaBaTh OLIEHKY HOBBIM CUTYaL[UsIM;

pacliupsTh paMKd yueOHOro TipegMeTa Ha OCHOBe  JIMUHBIX
MpeINouTeHUH;

JleaTb ~ OCO3HAHHBIM ~ BLIOOpP,  apryMeHTHpOBaTh  ero,  OpaTh
OTBETCTBEHHOCTH 3a pellleHue;

OLlIeHHBaTh TIPUOOPETEHHBIM OTTbIT;

criocobcTBOBaTh (DOPMUPOBAHUIO W TIPOSIBJIEHHIO IITUPOKOW SPYAWIINU B
pa3HbIX 00/IaCTSAX 3HAHWM, TTOCTOSTHHO TIOBBIIIATH CBOM 0Opa3oBaTe/bHBIA U
KyJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYal[{sIM, BHOCHUTb KOPPEKTHUBBI B JIeSITe/TbHOCTD,
OLIeHHWBAaTh COOTBETCTBHUE Pe3y/IbTaTOB LieJIsIM;

B/afieTb HaBbIKAMU TIO3HABaTe/JbHOM pediieKCMM KaK OCO3HaHUS
COBepIllaeMbIX JeNUCTBUM U MBICJIMTEbHBIX TIPOLIECCOB, MX pe3yJbTaTOB U
OCHOBaHWM, UCTIOH30BaTh NIPUEMBI pedIeKCUH [IJisl OLIEHKA CUTYyal[|uH, BbIOopa
BEPHOT'0 pellieHus;

yMeTb OLIeHWBaThb PUCKU ¥ CBOEBPEMEHHO IMPUHUMATh DelIeHHUs M0 UX
CHIDKEHUIO;

MPUHUMATh MOTWBBI M apryMeHThbl JAPYTHX TIPU aHajau3e pe3ysbTaToB
JesITeIbHOCTH;

3) npuHsATHE Ceds U APYrux:

MIPUHUMATh Ce0sl, TOHNUMasi CBOM HeIOCTaTKH M JOCTOMHCTBA;

MPUHMMAaTh MOTHMBBI M apryMeHTbl JAPYTHUX TIPU aHajau3e pe3ysbTaToB
JesiTe/IbHOCTY;



TpU3HaBaTh CBOE TIPABO U MPABO IPYTHX Ha OLLMOKY;
pa3BHBaTh CMIOCOOHOCTH MTOHUMATh MUP C TIO3ULIUU APYTOTo YesioBeKa.

INPEAMETHBIE PE3YJ/IBTATHI

[TpenmeTHble pe3ynbTaThl 0cBOeHHs TporpaMmbl COO 1o 6uosoruy Ha
06a30BOM ypOBHe BK/IHOYAIOT crielfududeckre g yuyeOHOTO TMpeAMeTa
«buonorusi» HaydHble 3HaHHWS, YMEHUS W CIIOCOOBI [eHCTBUI IO OCBOEHHUIO,
VHTEpIIpeTaliui YW Tpeobpa30BaHUIO0 3HAHWM, BHbI JeSTeJbHOCTA T10
TM0J/yUYeHHI0 HOBOTO 3HAHUS U TIPUMEHEHHWIO 3HaHWM B Pa3/IMUYHBIX yU4eOHBIX
CUTyaLUsIX, a TakKKe B peajibHbIX >XU3HEHHbIX CUTyalMsiX, CBSI3aHHBIX C
Ouonoruveil. B mporpamme mpeaMeTHbIe pe3y/IbTaThl MPeACTaB/IEHbI TI0 TOZAM
o0yueHwusl.

[TpeMeTHBIe pe3y/ibTaThbl OCBOeHUs1 yueOHOro npegmeta «buonorus» 6 10
K/1acce 10/DKHBI OTpaXkaTh:

c(OpMUPOBAHHOCTb 3HAaHUM O MecTe W pOAM OHOJMIOTUM B CHUCTEMeE
Hay4yHOrO0 3HaHWS eCTeCTBEHHbIX HayK, B ()OPMUDOBAHUM COBPEMEHHOU
eCTeCTBeHHO-HAayUHOM KapTUHbI MMPAa U HAay4YHOrO MHDOBO33DeHMs, O BKJaje
POCCMMCKHUX U 3apyOe)KHbIX YyUEHBIX-OMOMOTOB B pa3BuUTHE OHOIOTHH,
(byHKLMOHaIbHOW PAMOTHOCTH UeJloBeKa [ijisi pellieHus )KU3HEeHHbIX 3a/iay;

yMeHMe pacKpbIBaThb COjepKaHhe OMOOrMueCKUX TePMUHOB U TIOHSITHIA:
JKU3Hb, KJIE€TKa, OpraHu3M, MeTaboim3m (oOMeH BeIecTB U MpeBpalleHHe
SHEpPruM), romeocTta3 (caMoperyJsiusi), YpPOBHeBasi OpraHu3alysi >KUBBIX
CUCTEeM, CaMOBOCIIpOM3Be/ieHre (peripozykuys), HaCJ1eICTBEHHOCTb,
HW3MEeHUYMBOCTb, POCT U Pa3BUTHE;

yMeHHe u3/iaraTtb Ouonoruyeckre TeopuH (K/IeTOUHas, XPOMOCOMHasl,
MyTal|MOHHasl, LIeHTpajbHasi JorMa MOJeKyaspHoi Ouosiorun), 3akoHbl (I
Menpens, T. Moprana, H. V1. BaBusioBa) u yueHusi (0 lieHTpax MHOrooOpasus u
TIPOMCXOK/IeHUsT Ky/JAbTypHbIX pacTteHnii H. . BaBuioBa), omnpejensThb
rPaHULbl UX MIPUMEHUMOCTH K )KUBBIM CHUCTEMaMm;

yMeHUe BJlafieTb MeTo/laM{ HayyHOT0 T03HaHus B bronoruu: HabmoieHre
Y OTMCaHUe >)XUBBIX CUCTEM, TIPOLIECCOB U SIBJIEHUM, OpraHu3alys U MPOBeleHUe
OUOMOTUUECKOTO  JKCTIepHMEHTa,  BBIZIBIDKEHWE  TUIOTe3bl,  BhLISIBJIEHHUE
3aBUCHMOCTH MeXXIy WCCelyeMbIMHA BeTMUYMHAMH, OOBsICHEHHe MOTy4YeHHbIX
pe3y/bTaToOB, UCIO/b30BaHHBIX HAYUYHBIX TIOHSATUMU, TEOPUM U 3aKOHOB, yMEHHE
JlesiaTh BBIBO/IbI HA OCHOBAHUM TIO/TyUYeHHBIX Pe3y/IbTaToB,;



yMeHUe BbI/Ie/ISITh CyIlleCTBeHHbIe TPU3HAaKA BUPYCOB, K/IETOK MPOKapUOT
Y 3yKapuoT, OJHOK/IETOUHBIX ¥ MHOTOK/JIETOUYHBIX OPTraHHW3MOB, O0COOEHHOCTHU
ripoijeccoB: oOMeHa Bell[eCTB U MpeBpallleHusl SHePryuu B KaeTkKe, (hOTOCHHTe3a,
MJIACTUYECKOTO W SHepPreTHyYeckoro oOMeHa, XeMOCHHTe3a, MHTO3a, Melo03a,
OTJIOZOTBOPEHUs], Pa3MHOKeHUs, WHAWBUYaJbHOTO pPa3BUTHUS OpraHu3Ma
(oHTOTEHE3);

yMeHHe TIPUMEHSITh ToTyueHHbIe 3HaHUS i 00bsCHeHUsT OMO/IOrHUYeCKUX
TIPOLIECCOB U SIBIEHUH, /IJIs1 TIPUHSITUS TTPAKTUUECKUX pellleHri B TTIOBCeIHEBHOMN
JKU3HU C 1enbio obecrieueHuss 6e30MacHOCTA CBOEro 3[0POBbSI U 3/]0POBbSI
OKDY’KaloIlUX JIFOZiel, COOJIIo/leHrsT HOPM TPAMOTHOTO TIOBeZIeHHs B
OKpYy»Katollell TIpUpoJHOM cpejie, TTOHUMaHWe HeoOXOAUMOCTH HCII0/Ib30BaHUs
JIOCTYDKEeHUM COBpeMeHHOW Oumoyioruv U OMOTeXHOOTHi sl paljiOHaIbHOTO
TIPUPO/IOTIO/Ib30BaHUS;

yMeHUWe pellaTh 3/eMeHTapHble TeHeTHYecKue 3a/laud Ha MOHO- U
OUTUOpUIHOe CKpeIlBaHWe, CleTUIeHHOe Hac/ael0oBaHHe, COCTABJ/SATb CXeMbl
MOHOTHOPH/IHOTO CKpPeIlBaHus JJis Tpe/icka3aHus Hac/ieZJOBaHUsI IPU3HAKOB y
OpraHu3MOB;

yMeHHe BBITIOJIHATE J1abopaTopHble U MpakTUueckue paboThl, COOMOIATh
TripaBu/Ia rpu pabore ¢ yueOHbIM U 1abOpaTOPHBIM 000pYyI0BaHUEM;

yMeHWe KpPUTHUeCKW OIleHWBAaTb W WHTEPIPeTHPOBaTh WH(MOPMAIUIO
O10/IOTUUECKOTO CO/lep)KaHUsl, BK/IOUAIOIIYIO0 TICeB/JOHAyUHble 3HAHUS U3
pas3MYHbIX MCTOYHUKOB (CpeACTBa MacCOBOM HH(OpMaLuy, HAy4yHO-
TIOITyJISIPHBIE MaTepuarbl), STUUECKHe aCleKThl COBPEMEHHBIX MCC/IeIOBaHUM B
Ouosioruu, MmeauiHe, OMOTEeXHOJIOTUH,

yMeHUe CO03/laBaTh COOCTBeHHble THMChbMEHHble W YCTHbIe COOOIleHus,
00001jass  Ouosoruueckyro HHGMOOPMAIMI0O W3 HECKOMBKHX HWCTOUHHKOB,
rPaMOTHO MCTIO/Tb30BaTh MOHATUHHBIN arirapat OMOIorUH.

[TpeMeTHBIE pe3y/IbTaThl OCBOeHUS yueOHOro TipegmeTa «bronorus» 6 11
K/1acce [10JDKHBI OTPaXkaTh:

c)OpMUPOBAHHOCTh 3HAaHWUM O MeCcTe W DO OUOJIOTUU B CUCTEMe
HAay4YyHOTO 3HAHUS eCTeCTBEHHbIX HayK, B ()OPMHUDOBAHMUM COBPEMEHHOMU
ecTeCTBeHHO-HayuUHOW KapTUHBI MUDAa W HAayuHOTO MHDOBO33peHHs, O BKJaje
DPOCCHMCKMX U 3apy0OeXHbIX YUEHBIX-OHMOJIOTOB B pa3BuUTHe OHOJIOrUH,
(byHKILIMOHAIBFHOM TPAMOTHOCTH YeJioBeKa [ijisl PellieHUst KM3HeHHBIX 3a/1ay;

yMeHHe PacKpbIBaTh CO/lep)KaHWe OHOJIOTHUeCKUX TEePMHHOB U TIOHSTHI:
BUJl, TOMNYJsALMS, TeHOMOH[, 3BOJIOLMS, [JBWKYIHe Culbl ((paKTophbl)



9BOJTIOL[UH, TIPUCTIOCOOIEHHOCTD OpraHH3MOB, BU1000pa3oBaHue,
3KosIorudeckue (hakTophbl, S5KOCUCTeMa, MPOAYLIEHTbI, KOHCYMEHTbI, Pe/1yL|€HThI,
1[eTTH MIUTaHKs, IKOJIOTHUYeCKasi TMpaMu/ia, OuoreoiieHos, buocdepa;

yMeHWe u3/iarath OHoO/IOTHYeCKHe TeopuH (3BOMIOLMOHHAs Teopus Y.
HapBrHa, CHUHTeTHYeCKas TeOpHUsl 3BOJIIOLIMM), 3aKOHbBl M 3aKOHOMEDHOCTH
(3apoppimeBoro cxozictBa K. M. bapa, uepejoBaHus I/laBHbIX HarpaB/IeHUM U
nyteit sBo/mony A. H. CeepiioBa, yueHust o 6uoccdepe B. V. BepHajckoro),
orpe/ie/iATh TPaHULIbl UX NPUMEHHUMOCTHU K >KUBBIM CHCTEMaM;

yMeHHe BJlaZieTb MeTOlaM{ HayYHOT'0 TT03HaHKUsS B O1ooruu: HabmoneHre
Y OIMCaHUe >KUBBIX CUCTEM, TIPOLIECCOB U SIBJIEHUHM, OpraHu3al[ys U MpoBe/leHue
OMOMOrMYeCcKOTo  JKCIIepHMEHTa,  BbIZIBIDKEHHWE  TUIOTe3bl,  BbISIBJIEHHE
3aBUCHMOCTU MeXXJy WCCelyeMbIMA BeMUMHaMH, OOBbsiCHEHWe MOTy4YeHHbIX
pe3y/bTaToOB, UCI0J/Ib30BAHHBIX HAYUHBIX TTOHSTUM, TEOPUW U 3aKOHOB, YMEHUe
JlenaTh BbIBO/IbI HA OCHOBaHHWH TI0/TyYeHHbBIX pPe3yJ/IbTaToB;

yMeHUe BbIZIeJIATh CyIlleCTBeHHbIe TPU3HAKU CTPOEHHUs OMOIoruuecKux
00BEeKTOB: BW/IOB, TIOMYJISL[MM, TIPOJYLIEHTOB, KOHCYMEHTOB, peJylLIeHTOB,
OUOTeoI|eHO30B M IKOCHCTEM, OCOOEHHOCTH TIPOIIECCOB: HaC/e/[CTBEHHOU
WM3MEeHUHBOCTH, €CTeCTBEHHOTO otbopa, BH1000pa3oBaHus,
MPUCITOCOO/IEHHOCTH OPraHW3MOB, AEeMCTBUS SKOJOTHUYeCKUX (aKTOpOB Ha
OpraHv3Mbl, T[epeHoca BellecTB UM TI0TOKAa 5SHEPruM B JKOCUCTeMax,
aQHTPOMOTeHHbIX M3MEHEHHWW B 3KOCUCTeMaX CBOed MeCTHOCTHU, KPYroBOpOTa
Bell[eCTB U OMOre0XrMHUUeCKUX 1UK/IOB B Orocdepe;

yMeHHe TIPUMEHSITh TI0/TyueHHbIe 3HaHUS 1Sl 00BbsICHeHUsT OHM0/IOTrMUeCKuX
TMPOLIECCOB U SIBJIEHUM, 151 IPUHSTHS TIPaKTUUYECKUX PeLlIeHUM B MOBCEIHEBHOU
JKU3HU C 1iesibl0 oOecrieueHUs 0€30MaCHOCTU CBOEro 37I0POBbsi U 3/I0POBBS
OKDY>KaIoILIMX Jitoflel, CoOofleHrdsT HOPM TPaMOTHOTO TIOBe/IeHHsI B
OKpY>Karolllell TIPUPOIHOM cpefie, TIOHUMaHWe HeoOXOAUMOCTHU UCIIO/Ib30BaHUS
JIOCTHXKEeHUU COBpEMEHHOU ouosioruu TSI palLMOHA/IBHOTO
MPUPO/OIIO/Ib30BaHUS;

yMeHHe pelllaThb 3JjieMeHTapHble OWOOrHYecKre 3a/lauM, COCTaBJISITh
CXeMbl [IepeHoCa BeIeCTB U SHePruU B 3KOCUCTeMax (Liery MUTaHus);

yMeHHe BBITIO/THATD JJabopaTOpHbIe U TPaKTHUYeCKHe paboThl, COO/M0aTh
rpaBw/Ia Tipu paboTe ¢ yueOHBIM 1 TabopaTOpHBIM 0060pYZI0BaHKEM;

yMeHWe KPUTHUUYEeCKU OlleHMBaTb U WHTEPHpeTUPOBaTh WH(MOPMALUI0
OMOIOTMYECKOTO CO/lepXKaHUs, BKJ/IIOUAIOIYIO0 TICEeB/OHAYUHble 3HaHUSI U3
pa3MyHbIX MCTOYHUKOB (CpeACTBa MaccOoBOM HH(OpMaLuM, HayuyHO-



MOMy/IIPHBIE  MaTepuasibl), paccMaTpuBaTh IJ100a/lbHbBIE  JKOJIOTMYECKHEe
11p0o6JIeMBI COBPEMEHHOCTH, (POPMHPOBATH I10 OTHOIIIEHHIO K HUM COOCTBEHHYO
TIO3ULIUIO;

yMeHHe C03[aBaTb COOCTBEHHbLIE IMHChMEHHbIE U YCTHBIE COOOIIeHUS,
000061m1ass  OMo/IOTHYECKYI0 HWH(OPMAIMI0 ¢W3 HECKOJbKUX HWCTOYHUKOB,
IPaMOTHO MCII0/Ib30BaTh MOHATUHHBIN aririapat OMOIOr|H.



TEMATHUYECKOE IVIAHUPOBAHUE

10 KV/IACC
Na Ko/muecTBO yacos
JJIEKTPOHHBIe
HaumeHoBaHMe pa3/jeioB (uucdpossbie)
n KoHTpo/ibH IIpakTHUeckK
U TeM NPOorpaMmsbl Bcero o0Opa3oBaTe/IbHbIE
/ ble pa6oThI ue paboThI
pecypchl
n
bubmoteka LIOK
1 buosorus Kak Hayka 2 0.5 https://m.edsoo.ru/7f41c2
92
bubnuoreka IIOK
JKvBbIe CUCTEMBI U UX
2 1 https://m.edsoo.ru/7f41c2
OpraHu3anus
92
N bubmoreka LIOK
XUMHUeCKUr COCTaB U
3 8 1 https://m.edsoo.ru/7f41c2
CTpPO€eHHE KJIeTKU
92
bubmioreka LJOK
4 JKusHeesiTeIbHOCTD KJIETKU 6 https://m.edsoo.ru/7f41c2
92
Pa3MmHOXeHUe U bubmuoreka LIOK
5 WHJVBU/lya/lbHOE pa3sBUTUe 5 1 https://m.edsoo.ru/7f41c2
OpraHu3MoB 92
HacnencrBeHHOCTD U Brbmaorexa [OK
6 8 1.5 https://m.edsoo.ru/7f41c2
W3MEeHUMBOCTh OPraHU3MOB 9
7 CesiekLsi OpraHU3MOB. 3 bubmoreka LIOK




OCHOBBI OUOTEXHOIOTUHU

https://m.edsoo.ru/7f41c2
92

PesepBHOe Bpems

bubmioreka LIOK
https://m.edsoo.ru/7f41c2

92

OBUIEE KOJIMYECTBO
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11 K/TACC

[TPOI'PAMME

Ne KoiunuyecTBo yacoB
JJ/IeKTPOHHBbIe
HaumeHnoBanue
(uudposbie)
I | pa3fe/ioB U TeM KonTposibHbl | IIpakTHyecku
Bcero o0Opa3oBare/IbHbIE
/ | mporpaMmsI e padoThbI e padoTbI
0 pecypchbl
bubmioTteka LJOK
OBOJTIOL[MOHHAS
1 9 1 https://m.edsoo.ru/7f41cc7
ouosorus 4
Bo3HukHOBEHUE U bubmoTeka LIOK
2 pasBUTHE )XKU3HU Ha 9 0.5 https://m.edsoo.ru/7f41cc7
3emie 4
ODLaHISMEL 1 bubmoreka [IOK
3 P 5 1 https://m.edsoo.ru/7f41cc7
OKpy»Karolliasi cpefia 4
Coob1jecTBa u bubmoreka IIOK
4 9KOJIOTUYeCcKue 9 https://m.edsoo.ru/7f41cc7
CUCTEMBI 4
bubmioreka LJOK
5 PesepBHOe Bpemst 2 https://m.edsoo.ru/7f41cc?
4
OBIIEE KOJITMYECTBO
YACOB IIO 34 0 2.5







IIOYPOYHOE IVIAHNPOBAHUE

10 KV/IACC
Ng Ko/smmuecTBO Uacos
JJIEKTPOHHBIe
K Jara (bpoBbIe
OHTPOJIb nudpoBbI
n Tema ypoka Bcer P ITpakTHUec U3yueH P
HbIe oOpa3oBaTe/jbH
/ 0 Kue pa6oTpl | HsA
a padoThI blé pecypchbl
bubnvoreka
LHOK
https://m.edsoo.ru
1 | bBuosorus B cucteMe HaykK 1
/863e6122
https://m.edsoo.ru
/863e632a
MeTo/bl TI03HAHUS )KUBOU
ripupogel. [IpakTrueckas
Bbubmioreka
pabora Ne 1 OK
2 | «Mcnonb3oBaHue 1 0.5 1
https://m.edsoo.ru
Pas/IMYHbIX METOZI0B IIPU 196306122
W3yueHUH OMOIOrnyecKux
00BEKTOB»
Bubmoreka
3 Buosornueckue crcremsi, 1 LIOK
MPOL[eCChl ¥ UX U3yUeHue https://m.edsoo.ru
/863e6564
4 XHWMHUUECKHUM COCTaB KJIeTKHU. 1 bubmoreka
Bopa u muHepanbHbIe COMmMU OOK




https://m.edsoo.ru

/863e674e
bubnvoreka
benku. CocraB u cTpoeHue LIOK
0e/IKoB https://m.edsoo.ru
/863e6b72
®epMeHTbl —
buosioruueckre
KaTaiM3aTophbl. bubmmoreka
JlaboparopHast pabota Ne 1 0.5 LIOK
«/3yueHue KaTaTUTUUeCKOU ' https://m.edsoo.ru
aKTUBHOCTU (pepMeHTOB (Ha /863e6b72
TIpUMepe aMu/Ia3bl UK
KaTasiasbl)»
bubsmoreka
Yrnesogpl. Jlunuzpl LOK
https://m.edsoo.ru
/863e6870
bubmoTeka
HyknerHOBbIe KMC/IOTHI. IIOK
ATO® https://m.edsoo.ru
/863e6d5c
bubmmoreka
NcTopusi u MeTozibl
LIOK

V3yuyeHus KJIeTKU.
Knerounas Teopus

https://m.edsoo.ru
/863e6e88




KneTka kaxk 1je/1ocTHast
JKUBasi CUCTeMa

CTpoeHue 5yKapruoTHYeCKOn
KeTku. JlaboparopHas

pabota Ne 2 «V3yueHue Brbmiorexa

CTPOEeHHs KJIeTOK pacTeHuH, HOK
https://m.edsoo.ru

JKUBOTHBIX, TPHOOB 1 0.5

OaKkTepui oI MUKpPOCKOIIOM /B63€6110

p A p https://m.edsoo.ru

Ha F'OTOBBIX /86367 16¢

MHUKpOIIpernaparax u ux

oIucaHue»
Bubnuoreka

OOMeH BeILeCTB WK OOK

MeTaboM3M https://m.edsoo.ru
/863e766¢
Bubnmoreka

doTocuHTe3. XeMOCHHTE3 HOK
https://m.edsoo.ru
/863e7¢c98
Bubmmoreka
LHOK

OHepreTUyecKuii 0OMeH

https://m.edsoo.ru
/863e7aae




JKU3HEHHBIN LUK/ KJIeTKHU.
Henenue knetku. MuTos.

JlabopatopHas pabora Ne 3 Bubmiorexa
LIOK

«Habsrozenve murto3a B 0.5
https://m.edsoo.ru

KJ/IeTKax KOHUMKa KOpellKa 1863e7dcd

JIyKa Ha FOTOBBIX

MUKpOIpernaparax»
Bbubnoteka

BuocunTe3s 6enka. Peakuust LIOK

MaTpUYHOI0 CUHTe3a https://m.edsoo.ru
/863e796e
bubmoreka

TpaHcsisALus — 6UOCHHTE3 LIOK

Oenka https://m.edsoo.ru
/863e796e
Bubnuoteka

HexknetouHble (hopMbl LIOK

JKU3HU — BUPYChI https://m.edsoo.ru
/863e7540
bubnuoteka
LIOK

@OopMBbI pa3sMHOXXEeHUs https://m.edsoo.ru

OpraHu3MOB /863e81b6
https://m.edsoo.ru
/863e831e

Metio3 bubnuoteka




[JOK

https://m.edsoo.ru

/863e7f4a
OO0pa3oBaHue U pa3BUTHE
TIOJIOBBIX K/IETOK.
bubmoreka
OruiogoTBOpEHKE. OK
JlaboparopHast pabota Ne 4 0.5 1
" https://m.edsoo.ru
«/3yuenue cTpoeHUs 1863e81b6
TI0JIOBBIX K/IETOK Ha TOTOBBIX
MUKpOTIperiapaTax»
bubmoreka
VupvBuyanbHOe pa3BUTHe IIOK
OpraHu3MOB https://m.edsoo.ru
/863e8436
bubmoTeka
['eHeTrika — Hayka O OK
Hac/1e/JCTBeHHOCTH U -
https://m.edsoo.ru
W3MEeHUUBOCTU 1863e86£2
3aKOHOMEpPHOCTH bubmoTeka
Haciea0BaHKs TIPU3HAKOB. HOK
MoHorubpusHoe https://m.edsoo.ru
/863e8878

CKpeLI1BaHue




OurubpusgHoe bubmioreka
CKpeIlMBaHue. 3aKOH ITOK
He3aBUCHUMOTI0 https://m.edsoo.ru
Hacie/JOBaHUs MPHU3HAKOB /863e89a4
CLierjieHHOe Hac/ieZioBaHue
TIpU3HaKoB. JlTabopaTopHast
pabota Ne 5 «M3yueHue

Bubnuoreka
pe3y/bTaToB

LIOK
MOHOTHOPUAHOTO U 0.5

A —— https://m.edsoo.ru

AUTHOPUAHOTO /863e8c60
CKpEIUBaHUsA Y AP030(Ubl
Ha TOTOBBIX
MHKpOIIperiapaTax»

Bubnuoreka
I'eneTtuka nosa.

LIOK

HacnepoBanue nprsHakoB,
CLIeIIJIEHHBIX C IT0JIOM

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




13MeHuUnBOCTD.

HenacienctBeHHast

HM3MEeHUHBOCTb. -

JlaboparopHxas pabota Ne 6. HMOJHOTEKA
LIOK

N3yyenue 0.5

MO/ HUKALOHHOM https://m.edsoo.ru

A H /863eBefe

W3MEHUMBOCTH, [TOCTPOEHUE

BapHUAaILMOHHOTO psifia U

BapHaLMOHHOU KPHUBO»

HacnencrBeHHas

HM3MEHUMBOCTbD. bubmoTeka

Jlaboparopnasi paborta Ne 7. 0.5 LIOK

«AHanM3 MyTatui y ) https:/m.edsoo.ru

JIpo30(ubl Ha TOTOBBIX /863e8efe

MUKpOTIperiapaTax»
bubmoTeka

I'eHeTHKa yenoBeKa HOK
https://m.edsoo.ru
/863e8d78

Pe3epBHbIi1 ypOK.
O6o0111eHME TIO TEME
«HacnencTBeHHOCTh U
V3MEeHUYMBOCTb OpPraHU3MOB»




Bubnmoreka

3 | Cenekuus Kak HayKa v 1 LIOK
2 | mnpouecc https://m.edsoo.ru
/8639214
bubnvoreka
3 Meto/bl ¥ JOCTUKEHUS 1OK
cesleKLIMY pacTeHuM 1 1
3 . KfHHXP https://m.edsoo.ru
© /8639214
bubmroreka
3 | buoTexHoJIOTHS KaK OTpac/b 1 LIOK
4 | TIpOU3BOACTBA https://m.edsoo.ru
/8639336
OBHIEE KOJIMYECTBO 34
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11 K/TACC

No

KosmmuecTBO yacoB

MOpP(0JIOTUUeCKOMY
KPUTEPUIO»

JJ/IeKTPOHHBbIE
K Mara (bpoBbIe
OHTPOJ/Ib nu¢poBbI
n Tema ypoka Bcer P ITpakTHUec U3yueH P
HbIe oOpa3oBaTe/jbH
/ o Kue paboTel | MA
. padoThI ble pecypchbl
bubnvoreka
OBO/IIOLIAA U MeTO/bl eé 1 LHOK
HU3yUYeHUs https://m.edsoo.ru
/863ea20e
bubmmoreka
Wcropus passurus
o LHOK
2 | mnpepactapyieHuii 06 1
https://m.edsoo.ru
SBOMOLHH /86369570
bubnvoreka
3 | Muxkpossomonus 1 LOK
https://m.edsoo.ru
/863e9cle
[Tonynsanms Kak
37leMeHTapHasl eJUHULIA
bubnmoreka
BU/Ia U 5BOJTIOLUH. OK
4 | JlabopaTtopHasi pabora Ne 1 1 0.5 .
ChABHEHME BIIOB 11 https://m.edsoo.ru
«"-PABHEHHE BUAOB 11O /863996




LBYXyLLUe CUJIbI

Bubnmoreka

(a/1eMeHTapHbIe (aKTOPbI) HOK

SBOTIOLIN https://m.edsoo.ru
/863e9da4
bubnvoreka

EcrectBeHHbII 0TOOD U ero LIOK

dhopMeI https://m.edsoo.ru
/863e9ed0

PesysibTathl 3BOMOLMK:

TIpUCIIoCcO6/1eHHOCTD

OpraHu3MOB U

BU/I000pa3oBaHue. Brbmorexa

Jlaboparopsxas pabora Ne 2 0.5 LOK

«OmmcaHme https://m.edsoo.ru
/863e9fde

TIPUCTIOCOO/IEHHOCTH

opraHusMa u eé

OTHOCHTEJIBHOTO XapakTepa»
Bubmoreka

HaripaBnenus u 1iytu IIOK

MaKpO3BOJIFOLIUU https://m.edsoo.ru
/863e9cle

HeobpaTrMoCTh 3BOJTIOLAN

VcTopus )xu3HU Ha 3emiie U

MeTO/Ibl €€ U3y4yeHHUs

['unoTtessl MPpOUCXOXKAEHUs Bubmorteka




>KU3HU Ha 3emie

[JOK

https://m.edsoo.ru

/863ea5ab
bubnvoreka
PasBuTue xu3Hu Ha 3emie HOK
I10 3paM U Ilepuojam https://m.edsoo.ru
/863eatbe
OcCHOBHBIEe 3Tarbl 3BOTIOLN
PacTUTENBHOrO U JKUBOTHOI'O
bubnuoTeka
mupa. [IpakTrueckasi pabora
Ne 1 «M3yueHue 0.5 LOK
https://m.edsoo.ru
chonaeliflblx OCTaTKOB 1863ea8bc
pacTeHuM U )KUBOTHBIX B
KOJUTEKL[USIX»
Bubmioreka
CoBpeMeHHas cucTema LIOK
OpraHuyYecKoro Mupa https://m.edsoo.ru
/863ea48e
bubnvoreka
OBOJIIOLMA UejioBeKa HOK
(aHTpOIIOrEHe3) https://m.edsoo.ru
/863eac2c
bubmoreka
Hewkytue cuibl (paKkTopbI) LIOK

dHTPpOIIOreHe3a

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




OcHOBHBIE CTaZuKU
5BOJIIOLIMY YesloBeKa

BubnmoTeka
UYesioBeueckue pacsl U OK
MPUPO/HBIE a/laNTalUuu .

https://m.edsoo.ru
yejioBeKa

/863eaea?
Pe3epBHbIi1 ypOK.
O06o006111eHMe TI0 TeMe
«BO3HUKHOBEHUE U
pasBuUTHe XU3HU Ha 3emiie»
OKoJIorus KaK Hayka

bubmoTeka
Cpe/bl 00UTaHUS U ITOK

5K0JIorTMuecKue (pakTopel

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




Abuotryeckue (HakTOpBI.

Jlaboparopxas paborta Ne 3.
«Mopdonoruueckue
. bubnvoreka
0C0OEHHOCTH pacTeHUH 13
LIOK
Pa3HBIX MeCT OOUTaHUS». 0.5
TaGobatoptas pabora Ne 4 https://m.edsoo.ru
TOPH Ta Ne 4.
paroprai b /863eb10e
«BusiHUe cBeTa Ha pOCT U
pa3BUTHE YePEHKOB
KoJIeyca»
bubnvoreka
OK
buotnueckue akTopsl .
https://m.edsoo.ru
/863eb348
JKoJIoruyecKue
XapaKTePUCTUKH
nony/siuyu. [TpakTrueckas
. 0.5
pabota Ne 2 «ITofcuéT
MJIOTHOCTH TIOMYJISLMN
pasHbIX BU/IOB PACTEHUI»
bubnvoreka
Coo01iecTBa OpraHMu3MoB — LIOK

OuorieHo3

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




Bubnmoreka

2 | DKoJIoru4ecKue CUCTeMbI LIOK
6 | (3KOCHCTEMBI) https://m.edsoo.ru
/863eb46a
OcCHOBHBIe TIOKa3aTenu
buboreka
3KOCHUCTEMBI.
2 HOK
JKoJiorhuecKue MUpaMu/ibl.
7 CRONCTBA SKOCHCTEM https://m.edsoo.ru
OUCTBA 3KOCUCTEM. 1363eb5fa
Cykueccus -
2
3 IIpupopaHbIie 3KOCHUCTEMBI
2 | AHTpONoOreHHble
9 | sKoCHuCTeMBI
bubmoreka
buocdepa — riobanbHast LIOK
5KOCUCTeMa 3emMiu https://m.edsoo.ru
/863ebb5e
bubnvoreka
3 | 3aKOHOMepHOCTH LOK
1 CyIIecTBOBaHuUs buocgepsl https://m.edsoo.ru
/863ebd16
3 | YenoseuecTBo B 6uochepe
2 | 3emm
3 | CocyiecTBoBaHUe TIPUPO/bI bubmmoreka
3 | " uesoBeuecTBa OOK

https://m.edsoo.ru




/863ebale

Pe3epBHbIi1 ypOK.
O600111eHNE TEMBI
«CoobiiecTBa u
9KO0JIOTUUeCKHe CUCTEMbI»

OBUIEE KOJIMYECTBO
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YUYEBHO-METOJUYECKOE OBECIIEYEHHWE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /151 YYEHUKA

buonorus. O6mmas 6uosorusi, 10 knacc/ CuBornasos B.U., Aradonora 1.b.,
3axapoBa E.T., O011ecTBo ¢ orpaHHYeHHON 0TBeTCTBEHHOCTbIO «IPODA»;
AximoHepHoe o6111ecTBO «M3marenscTBo «IIpocBeliieHre»

* Buosorus. O6ijast 6uosorus, 11 knacc/ Cusorsa3zos B.U., Aradonosa U.b.,
3axaposa E.T., O611jecTBO C OrpaHMUeHHON OTBETCTBEHHOCTBIO «/IPODAx;
AxtmoHepHoe o611iecTBO «M3marenscTBo «IIpocBeltieHre»

METOJNYECKHUE MATEPUAJIbI J151 YYUTEJIA

MuiiakoBa, B. H.

Buosorus. 10 k7. : MeTogruecKkoe 1ocobue K yuebnuky U. b. AradoHoBoH,
B. 1. CuBorna3oBa «buonorus. 10 kmacc. ba3oBeiii ¥ yriy0/1EHHBIA YPOBHU»
B. H. MummakoBa, U. b. Aradonoga, B. . CuBorna3oB. — M. : [Ipoda, 2019.
— 208 c. — (Poccutickuii yueOHUK).

B. H. Mumakosa, U. b. Aradonosa, B. 1. CuBornazoB Metoanueckoe
nocobue K yuebnuky B. V. CuBorna3oBa, . b. AradonoBoii, E. T. 3axapoBoii
Buosorust O61mas 6uonorus 11 knacc. Mocksa «ITpoceijeHue» 2021

IIUP®POBBIE OBPA30OBATEJ/IBHBIE PECYPCHI 1 PECYPCBHI CETU
MHTEPHET
bubmoreka LIOK, POIII
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