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IMNOACHUTEJIbHAS 3ATIMCKA

[Ipu paspaboTrke mnporpamMMbl MO OHOJIOTHU TEOPETHHECKYIO OCHOBY JIJIs
OMpenenenuss TMOAXOA0B K (OPMUPOBAHMIO COAEPHKAHUS YUEOHOI'0 MpejMera
«buonorus»  cocraBuiM:  KoHuentyanbHele nonoxeHus @OI'OC COO o
B3aUMOOOYC/IOBIIGHHOCTH  Lieliel, coiepikaHusi, pe3ybTaroB OOyudeHUs U
TpeOOBaHWH K YPOBHIO IIOATOTOBKH BbIYCKHUKOB, MOJOXEHUS 00 001MX Lensx
MPUHLIMIAX, XapaKTepU3YHOLIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CpEJIHEro
obwero obOpazoBanusi B Poccuiickoit ®Degepauuud, a TakKe TMONOKEHUA O
cienuduKke OHoOIOrUM, e€ 3HauYeHUU B MO3HAHMU JKUBOH MPUPOJIbl U 0DECTeYeHHH
CylIecTBOBaHUA uvenoBevyeckoro oduiectBa. CorjacHO Ha3BaHHBIM I10JIOKEHUSM,
orpe/ieNieHbl OCHOBHbBIE (DYHKIUMH MPOrpaMMbl 10 OUOJIOTHH U €€ CTPYKTYpa.

IIporpamma 1o Guosoruy Aaét rnpeacTaBieHue o Luensx, oo obiuei crpateruu
o0yteHHs, BOCITUTAHMS U Pa3BUTHS 00yUaroIuXcs CpeicTBAMU y4eOHOro npeamera
«buonorus», onpenenser o0s3aTeIbHOE NPEAMETHOE COAEPIKAHUE, €ro CTPYKTYpPY,
pacmpeneseHye 10 pasfiellaM W TeMaM, PeKOMEHIYEMYIO TMOCleloBaTelIbHOCTh
“3ydeHus y4eOHOro mMatepuana ¢ y4éToM MeXKNpPeAMETHbIX U BHYTPUIIPEAMETHbIX
CBSI3CH, JIOTUKH o0pa3oBaTesbHOrO rpotiecca, BO3PACTHBIX
ocobeHHOCTe 00yyaroLIuXCs.

B nporpamme 1m0 OMONOrMM Takke YUMTbIBalOTCS TpedoBaHHWA K
[UIAHUPYEMbIM JIMYHOCTHbLIM, METAlPEeIMETHBIM U IPEAMETHLIM pe3yJbTaTaM
oOyuenusi B  GOPMUPOBAHMKM  OCHOBHBIX  BHIOB  yueOHO-MO3HABaTelbHOM
NeATeNIbHOCTH/yUeOHbIX NeHCcTBUH 00ydYarolluxcs 110 OCBOEHMIO COJepXkKaHMs
Ouonoruieckoro obpazoBaHus.

B nporpamme nmo 6uonoruu (10-11 knmaccsl, 6a30BbId YPOBEHB) pealn30BaH
[PUHLMIT NPEeMCTBEHHOCTH B U3ydeHuW Owuosioruu, Onarojaps 4emMy B Hei
MPOCMATPUBAETCd  HAIPABIEHHOCTH HA  pa3BUTHE 3HAHMM, CBA3AHHBIX C
(hopmupoBaHueM €CTECTBEHHO-HAY4YHOTO MUPOBO33pEHMS, LEHHOCTHBIX
OpMeHTaLUi JIMYHOCTH, DKOJIOTUYECKOr0 MbILLIEHHS, MPEACTaBIeHHH O 30POBOM
obpaze U3HU U OepeKHbIM OTHOILLUEHUEM K OKpY’Karolled NpUpONHOH cpere.
[TooToMy Hapsigy ¢ u3ydyeHHeM OOLIeOMONOrMYecKUX TEOpHH, a TakKe 3HaHWH O
CTPOEHUM JKUBBIX CHCTEM pPa3sHOrO paHra U CyLIHOCTHA OCHOBHBIX IPOTEKAIOLIUX B
HUX [POLIECCOB B IporpaMMe no OWOJIOTMH y[eaeHO BHMMaHWe HCIOJIb30BaAHHIO
MOJYUE€HHbIX 3HAHUHA B MOBCEAHEBHOM KU3HU ISl PeLUEHUsS NMPUKIaIHbIX 3a7a4, B
TOM 4uChe: MNpo(UIAKTHKM HacleICTBeHHbIX 3a0oJieBaHUM 4e/IOBeKa, MeIMKO-
FeHEeTHIECKOTO KOHCYJbTHPOBaHUS, OOOCHOBaHUS SKOJOTHHUECKH 11eJ1eco00pa3Horo
MOBEJEHUSI B OKpYXKalolleld NPUPOLHON cpele, aHalu3a BIAUAHHUS XO3HCTBEHHOM
NesTeNbHOCTH 4YejloBeKa Ha COCTOSIHUE MPUPOAHBIX M MCKYCCTBEHHBIX IKOCHCTEM.
Veunenue BHUMaHWs K TNPUKIAAHON HalpaBieHHOCTH YydeOHOro npeamera
«buonorusy MPOJHUKTOBAHO HE0OX0IMMOCThIO obecrieueHus YCHOBHﬁ JJT pelieHud
OJIHOH W3 aKTyalbHBIX 3aJau LIKOJbHOr0 OHMOJIOrHYeckoro obpaszoBaHus, KOTOpas
npearnojaraer (GopMupoBaHue y oOydaromUXcs CHOCOOHOCTH aJanTUpPOBAThCS K
W3MEHEHUAM JUHAMUYHO Pa3BUBAIOLIErOCsA COBPEMEHHOI'O MHPA.

Buonorus Ha ypoBHe cpeaHero ofilero o0pa3oBaHMs 3aHUMAET BaKHOE
mecto. Ona oOecnieunBaer (GopMupoBaHue Yy OO0yudaloLUXCs IPEACTaBIEHUH O



Hay4HOW KapTHHE MHpa, paclupserT U o6o0lIaeT 3HAHKS O JKUBOW Mpupose, eé
OTIUYNTENIBHBIX [PU3HAKAX — YPOBHEBOM OpraHu3allMh W IBOJIOLMH, CO3AAET
YCNIOBUS  IUI:  TO3HAHMA  3aKOHOB  KHBOW  MPHPOZBL,  (OPMHpPOBAHHS
(PYHKLMOHANBHOM T'PAMOTHOCTH, HABLIKOB 370pOBOr0 M OezomacHoro obpasa
KM3HH, YKOJIOTHIYECKOIO MBIILJIEHHUS, IEHHOCTHOI'O OTHOLIEHUS K )KHBOM NpHpoIe U
YeJl0BeKy.

bonbiioe 3HaueHne GUOTOrHUS UMEET TakXKe I PEIEHUS BOCTIMTATENBHBIX U
pasBUBAKOLIMX  3ajady  cpenHero  obuero  obpa3oBaHus, — COLMANM3ALUKA
oOyuarouuxcs. Msyuenre OGuonorun obecrnieunBaet yciosus s (GoOpMHUpPOBaHHS
MHTCJUICKTYAlbHBIX, KOMMYHMKAalLlMOHHBIX M  HH(OPMALMOHHBEIX  HaBBIKOB,
3CTETUYECKON KYJbTYpPbl, CIIOCOOCTBYET MHTErpalud OHUOJIOrMYECKHX 3HAHWH ¢
MPeACTaBICHUSAMHU U3 JAPYTUX yUeOHBIX MPEAMETOB, B YACTHOCTH, (DU3HKH, XUMHUH K
reorpaduu. HaspaHHble NOJOXKEHHsS O T[peJHA3HAYEHUU Y4eOHOro npenMeTa
«buosnorus» COCTaBMIIM OCHOBY JUlS OINpEeAEieHus TMOAX0A0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €ro COAEpKaHus, IPEACTaBICHHOrO0 B Mporpamme TI0
OHOJIOTHH.

Ot6op conmepxxaHus yuyebHoro npeamera «buonorus» Ha 6a30BOM ypoBHE
OCYWIECTBJAEH C TO3MLMNH KyJbTypocOOOpa3HOro TMOAXO[a, B COOTBETCTBUH C
KOTOpbIM OOy4Yaroliuecss IOJDKHbI OCBOUTbL 3HAHUS M YMEHHWS, 3HAYUMbIE A
(GopmupoBaHist 00wIeH KyJIbTYpbl, ONpeNeNsiolMe aJeKBaTHOE MOBEJICHHUE
YeJIoBeKa B OKPYXKarolled NpUpPOIHOM cpeje, BOCTpeOOBaHHbIE B MOBCEIHEBHOM
KU3HU M NPAKTHUECKOHW JedATresibHOCTH. Ocoboe mecTo B 3TOM cUcTeMme 3HAHUM
3aHMMAIOT 3JIEMEHTBI COJEPIKaHKsI, KOTOpBIE Cly’KaT OCHOBOM s popMUpoBaHHUS
NpeICTaBIeHUA O COBPEMEHHOM eCTeCTBEHHO-Hay4YHOW KapTUHE Mupa H
UEHHOCTHBIX ~ OpPUEHTALMAX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  IyMaHH3allUu
Ouonoruyeckoro o0pa3oBaHus.

CrpykTypupoBaHHe colepkaHHus y4eOHOro Martepuasia B IPOrpamMme TI0
OHONIOTMK  OCYIIECTBIEHO C Y4&TOM MPUOPUTETHOrO 3HAYEHHs 3HAHUK 00
OTJIMYHUTENBHBIX OCOOEHHOCTSIX )KUBOH MPHUPOLBI, O €€ ypOBHEBOW OpraHU3alllK MU
IBOJIIOLMHU. B COOTBETCTBHM € 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BbIJIEJIEHBI CleNyIoNIHe cojepkarenbHble TUHNM: «buonorus kax Hayka. MeToibl
Hay4HOro rno3Hanus», «Knetrka kax Ouonmoruueckas cucrema», «OpraHu3Mm Kak
Ouonoruveckast cucrema», «CucremMa W MHOrooOpazwe OPraHHYecKOro MUpay,
«DBONIOLIUS JKUBOH NPUPOJIBI», « DKOCHCTEMBI U TIPUCYILIHE UM 3aKOHOMEPHOCTHY.

Llenr usyuenus yueOGHoro npeamera «buosorusi» Ha 0a30BOM YpOBHE —
oBnaZieHHe  OOy4arIIMMUCSH  3HAHUSMM O  CTPYKTYPHO-(OYHKUMOHATBHOMN
OpraHu3aldM OJKHMBBIX CHCTEM Pa3HOro paHra W IpuoOpeTeHue YMeHUH
MCITOJIb30BATh JTH 3HAHUS U1l FPAMOTHBIX JEHCTBUH B OTHOIIEHWH OOBEKTOB
JKUBOI NIPUPOJIbl U PELLEHUS Pa3IMUYHbIX KU3HEHHBIX NPo0JieM.

Hoctkenue 1enu usydeHus ydebHoro npeamera «buonorus» Ha GazoBoMm
YypoBHE 00ecreunBaeTcs pellieHHeM CIEIy OIIMX 3a1a4:

ocBoeHHEe OOy4alolMMUCS CUCTEMbl 3HAHUH O OMOJIOTMYECKHX TEOpHsX,
YYEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TMIOTe3ax, MpaBUilax, ClyKallluX OCHOBOMH
Iuisi (OPMHUPOBaHUs TIPEACTaBICHUI O ecTeCTBEHHO-HAay4YHOI KapTHHEe MHpa, O
METO/laX Hay4HOrO MO3HAHMs, CTPOEHUH, MHOT000pasuu U O0COOEHHOCTSX JKHUBBIX



CUCTEM pa3HOIr0 YpOBHS OpraHM3allvd, BBIAAIOIIUXCS OTKPBITHSAX M COBPEMEHHBIX
HCCIIeIOBaHUAX B OHOJIOTHH;

(opmupoBaHie y 00Yy4arOLIMXCsl MO3HABATENbHbBIX, WHTEIIEKTYAIbHBIX M
TBOPYECKUX CHOCOOHOCTEH B Mpoliecce aHaiu3a AaHHbIX O MyTSIX pa3BUTHS B
Ouosoru Hay4HBIX B3IJISIIOB, WOEH W TMOAXOJOB K M3YUEHUIO JKUBBIX CHCTEM
pa3HOro ypoBHS OpraHM3aluu;

CTaHOBJIeHHe Yy oOyyaromuxcsi oOued KyabTyphl, (YHKLIHOHAIBLHOM
rPaMOTHOCTH, Pa3BUTHE YMEHHUH OOBSACHATL M OLIEHUBATH SBIEHUS OKPYIKAIOLIErO
MUPa KUBOM MNPUPOJibl HA OCHOBAHWHM 3HAHWI M OI1bITA, MOJYHEHHBIX [IPU U3YUESHHUU
OMOJOTHH;

(opmupoBaHUe Yy O0OyHalOLIMXCS YMEHWH WIUIIOCTPUPOBATH 3HAUYEHUE
OMONOrMYecKUX 3HaHUM B TPAKTUUYSCKOH MAeATEJbHOCTH 4YelloBeKa, pa3BUTHH
COBPEMEHHBIX MEIMLUMHCKUX TEXHOIOrUH U arpoOHOTEXHOIOIHH;

BOCIHUTaHUE YOEXKAEHHOCTH B BO3MOXKHOCTM IMO3HAHHUS YEJIOBEKOM IKHBOM
NPUPOALI, HEOOXOAUMOCTH OeperKHOro OTHOLICHUs K Hel, COOIOACHUS ITHUYECKUX
HOPM IIpHU TIPOBeIeHUH OHOIOTHYECKHX HCCIleI0BaHMIH;

OCO3HAHHWE LUEHHOCTH OMOJOTMYECKUX 3HAHWUW [AJI1 [OBBILUCHHUS YPOBHS
9KOJIOTMHYECKOH KYJIbTYpPBI, 11 (POPMUPOBAHMSI HAYHUHOTO MHUPOBO33PEHHS;

NpUMEHEHHEe NPUOOPETEHHBIX 3HAHUI U YMEHHUH B MOBCEAHEBHON KU3HU TSI
OLIEHKH TIOCIIeICTBUM CBOEGH [esITeNbHOCTH M0 OTHOLLIEHUIO K OKpPY’Kalollel cpee,
COOCTBEHHOMY 310pOBbI0, O0OOCHOBaHME M COONIOAeHHEe Mep MNpPOPUIaAKTHKY
3a00J1eBaHU .

B cucreme cpennero obmiero obpazoBanusi «buonorusy, nszydaemas Ha
Da30BOM ypoBHe, fBNAETCS 00s3aTeNbHbIM YYeOHBIM TNpPEIMETOM, BXOASUIMM B
cocTaB MpeaMeTHOH obsacTh «EcTecTBEHHO-HAayYHBIE TIPEAMETBIY.

st uzyueHust Omonoruu Ha 6a30BOM ypOBHe cpeHero odliero odpazoBaHus
orBoauTcs 68 wacom: B 10 kmacce — 34 yaca (1 yac B Henemo), B 11 knacce — 34
yaca (1 gac B Hezemo).

COAEPKAHUE OBYYEHUSA
10 KJIACC |

Tema 1. buosiorus Kak Hayka.

buonorus xak Hayka. CBsizb OMOJIOrMM ¢ OOLIECTBEHHBIMH, TEXHUYECKUMU M
IpYTMMU €CTeCTBEHHbIMU Haykamu, (uinocoduei, 3TUKOH, 3CTETUKONW U NPaBOM.
Posib 6uonorum B popmMupoBaHUM COBpEeMEHHOM HayuHOH KapTHHbl Mupa. Cuctema
OMOJIOTrMUECKUX HAYK.

MeTtoabl nO3HAHUS )XUBOH MPUPOAbI (HabJ0eH1Ee, IKCIIEPUMEHT, ONHCaHHE,
U3MepeHue, Kinaccudukalusi, MOJAeNHpOBaHME, CcTAaTUCTHYecKas obpaboTka
JaHHBIX ).

JeMoHCTpaUHK:

[optpetsl: Y. lapsuu, I'. Mengens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabnuubl u cxeMbl: «MeTObI TO3HAHUS JKMUBOH MPHUPOIBIY.

JlabopaTopHble H NpakTHYECKHEe PaboThI:

IIpakTuueckas pabdora Ne 1. «Mcnonb3oBaHWe pasIMUHBEIX METONOB IIPH
U3y4YeHUH OUOJOrMUYecKUX 0ObEKTOBY.




Tema 2. ’Kusble cHCTeMBbl H HX OPraHH3ALMUS,

JKupble cucTembl (6MOCHCTEMBI) Kak MpeaMeT u3yueHus Guonoruu. OrTnuuue
KMBBIX CHCTEM OT HEOPTaHHYECKOH MPHPOIBI.

CBoricTBa OMOCHCTEM U UX pazHOOOpasue. YPOBHU OpraHu3aluy OHOCHCTEeM:!
MOJIEKYJIIDHBIM,  KIETOUHBIH, TKaHeBbIH, OPraHU3MEHHBIH, MOMYIALUOHHO-
BUJIOBOM, 5KOCHCTEMHBIH (OuoreotieHoTHuecKkui), GuocdepHbiii.

JdeMouncTpaunu:

Tabnuupl u cxembl: «OCHOBHBIE MPU3HAKK JKU3HWY», «YPOBHH OpraHu3aLuu
JKHBOW NPUPOIBIY.

ObopynoBanue: moaens moiekysl JJHK.

Tema 3. Xumuyeckuii cocTaB H CTpOeHHE KJIETKH.

XUMHUYECKHI COCTaB KIETKM. XHMHUECKHE DIIEMEHThI: MaKPO3JIEMEHTEI,
MHUKpO3JieMeHTbL. Bonia u MUHepasibHbIe BelllecTBa.

OyHKUMKM  BOABI M MHUHEpaNbHBIX BelllecTB B KieTke. [lommepkanne
ocMoTHYecKoro danatca.

benku. CoctaB u cTpoeHue OenKOB. AMMHOKHCIOTbI — MOHOMEpPBI OEIKOB.
HesameHnumble U 3aMeHUMble aMUHOKUCIOTbl. AMUHOKUCIOTHBIA COCTaB. YpPOBHH
CTPYKTYpBl ~O€NKOBOH MoJieKynbl (TiepBHYHAs, BTOpPHYHAs, TpPeTH4YHAs W
YEeTBEPTUYHAS CTPYKTypa). XuUMMueckue cBoicTBa OenkoB. buonoruueckue
(GyHk1MM OenKoB.

®epmentsl — Ouonoruueckue Karanuzatopbl. Crpoenue depmenra:
aKTUBHBIA UEeHTp, cyOcrparHas crneunpuunocts. Kodepmentsl. ButamuHbl.
Otnuuns GepMeHTOB OT HEOPraHHYECKHX KaTajJu3aTopoB.

Yraesoapl:  MOHOcaxapuabl  (rutokosza, puboza u Ae3okcupubosa),
aucaxapuibl (caxaposa, JlaKTo3a) W nondcaxapuibl  (Kpaxmani, TIHKOTeH,
uejunosio3a). buonoruueckue GpyHKkLUMU yrieBOIOB.

JIvnuger:  Tpurnuuepuinl, Qochonunuasl, crepouasl. [ uapodunsHO-
ruapooOHble  cBolicTBa. buonornueckne dyuxkumum aunupos. Cpasuenue
YTJIEBOOB, O€IKOB U JIMIUIOB KAK HCTOYHUKOB 3HEPTHH.

HykneunoBele xucnorel: JIHK u PHK. Hykneotumst — MoHOMEpSHI
HykienHoBblX KucioT. Ctpoenue u dynkuuu JHK. Crpoenne u pynxumu PHK.
Bunet PHK. AT®: ctpoenue u GpyHKIMUH.

[lutonorus — Hayka o kierke. KiierouHas teopusi — npuMep B3auMOACHCTBUS
uaei u (akToB B HAYYHOM MO3HAHUU. MeTOIbI U3yUYeHMUsl KIIETKHU.

Knetka xak uenocrHas kupasi cuctema. OOuMe nOpU3HAKK KIETOK:
3aMKHyTass HapyxHas MemOpana, monexynael JIHK kak reneruueckuii anmnapar,
cucTeMa cuHTe3a Oenka.

Tunel kNnetok: sykapuoTuyeckas W TnpokapuoTHueckas. OcoOeHHOCTH
CTPOEHHUs NpOKapuoTHUecKoW kieTku. Knerounas crenka Oaxtepuil. CrTpoenue
9YKapuOTUYECKOW KIeTKM. OCHOBHbIE OTJMYMS PACTUTENBbHOW, JKUBOTHOM U
rpudHON KieTKH.

[ToBepXHOCTHBIE CTPYKTYpPB! KJIETOK — KJETOYHAsl CTEHKa, MTMKOKAJIMUKC, MX
¢Gyuxuuu. [Inasmatuyeckas mem6pana, eé cBoiicta u GpyHkuuu. Llutonnazma u eé
opranouznsl. OaHomeMOpaHHble opraHouabl kietku: JIIC, anmapat ['onbmku,
nu3ocoMbl. IlogyaBTOHOMHBIE OpPraHOWIbl KJIETKWM: MUTOXOHIPHUM, TIIACTHUIBI.




[TporicxoxkaeHne MUTOXOHApWUM W miacTui. Buasl mmactua. HememOpanubie
OpPraHoM/bl KJIETKU: pHOOCOMBI, KIETOYHBIH LEHTP, LEHTPHONH, PECHUYKH,
KIyTUKH. QyHKLMH OPraHOUZ0B KJIETKH. BriltoyeHHsl.

Anpo — perynstopHbld LeHTp kineTkd. CTpoenue sapa: saepHas 000104Ka,
KapuorasMa, XpoMaTHH, SIPLILIKO. X POMOCOMBI.

TpancnopT BelIeCTB B KNETKE.

JdemouneTpauuu:

[loprpetsi: A. JleBenryk, P.[yx, T.Ilsann, M. lllneigen, P.Bupxos,
Jx. Yorcon, @. Kpuk, M. Yunkuuc, P. ®@paukiun, K. M. bap.

IuarpamMMmsbl: «Pacnipenenenne  XMMHYECKHMX  JNIEMEHTOB B HEXUBOWU
npupoae», «PacnpeneneHue XMMHUECKUX TEMEHTOB B )XUBOH ITPUPOIEN.

Tabnuuer u cxemsrl: «[leproguyeckas Tabiuna XUMHUUECKHX 3JIEMEHTOBY,
«CTpoeHue MoJIeKyJibl BOJbI», «brocuuTes Oenkay, «CTpoeHue MOJIeKyibl Oeskay,
«Ctpoenue depmenta», «Hykneunoseie kucnorel. JJHK», «Ctpoenne monekyibl
AT®», «CtpoeHue sykapuoTHUecKOW KneTku», «CTpoeHHE KUBOTHOW KIIETKHUY,
«Ctpoenne pacTuTenbHOW KieTku», «CTpoeHue MPOKapUOTHYECKON KIETKHY,
«CtpoeHue sapa KIeTKU», « Y TieBoab», «JIunuabn.

O0opyioBaHKe: CBETOBOM MHKPOCKOI, O0OpyIOBaHHE JUIS IPOBEISHUS
HaOMIOAEHUH, H3MEpPeHUH, SKCIEePUMEHTOB, MMUKpONpenaparbl pacTUTENbHbIX,
’KMBOTHBIX M DaKTepHUaIbHbIX KIIETOK.

JlaGopaTopHble U NpaKTHYecKHe PadoThi:

Jlabopatopuas pabGora Nel. «M3yudeHue KaTaJIUTHYECKOW aAKTHBHOCTH
(bepMeHTOB (Ha MpUMepe aMHJIa3bl UM KaTanassl)».

JlaGopatopHass pabora Ne2. «M3yueHwe cCTpoeHHs KIETOK pacTeHHH,
JKUBOTHBIX W OakTepuil MojJ MHUKPOCKOTIOM Ha FOTOBBIX MHKpOINpenaparax W HX
OIHCAHUE.

Tema 4. ’KuszHeaesiTeIbHOCTbL KJIETKH.

OO6MeH BellecTB, Wik Metaboan3m. AccuMmunsaims (MaacTudeckuii ooOmMeH) u
IUCCUMUJIALMS (HepreTuueckuit oOMeH) — [Be CTOpPOHBI EIMHOro mnpolecca
metabosu3ma. Posib 3aKOHOB COXpaHeHMsl BeLecTB M JHEPrud B IMOHHMaHUH
meTtabonusma.

Tunsl oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiil. Poib GpepmenToB B
oOMeHe BellleCTB M IIpeBpallleHHH YHepriy B KIIETKE.

@®otocunres. CperoBas u TeMHoBas (a3bl  (QorocuHTesa. Peaxkuuu
dorocunTesa. DddexTuBHOCTL PoTOCHHTE3a. 3HAUeHHe (POTOCUHTE3a IS JKU3HU
Ha 3emie. BrusHue ycnoBuit cpenbl Ha (POTOCHHTE3 U CIOCOObLI TOBBILICHUS €ro
MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUH.

XemocHHTe3. XeMOCHHTe3Npylomue 6akTeprud. 3HaAU€HWE XEMOCHHTEe3a s
YKU3HW Ha 3eMJe.

DHepreTHyeckHii oOMeH B KieTke. PaclueruieHue BeleCTB, BBIAEIEHHE M
aKKyMYJMPOBAHUE SHEPrUU B KIETKe. DTarlbl 3HepreTuyeckoro oomena. I nukonus.
bposkenne u ero Bumel. KuciopogHoe OKHMC/IEHHE, WK KIETOYHOE [bIXaHHE.
OxucnutensHoe Gochopunuponanue. DPHEKTUBHOCTL IHEPreTHIECKOr0 0OMEHA.

Peakuuu MaTpuuHoro cuHresa. [eHernveckas wuHpopmauns u JIHK.
Peanuzanus reHeTnyeckodl MH(poOpMauuu B KieTke. I'eHETHYECKHH KOI H €ro




cBoicTBa. TpaHnckpunuus — matpuuHbli cunTes PHK. Tpancisims — 6uocrHTes
Oesika. Dranmbl Tpancasuuu. Komguposanue amunokucior. Ponb puGocom B
OunocunTese Oenka.

Herierounble (pOpMbl JKM3HU — BUPYChL. VICTOPUS OTKPbLITHS BUPYCOB (/L.
M. Usanoscknit). OcobGeHHOCTH CTPOEHMsS M JKM3HEHHOTO IIMKJIA BHPYCOB.
baktepuodaru. bonesHu pacreHuii, JXHUBOTHBIX M 4e€JOBEKd, BbI3bIBAEMbIE
BHpycamMH. Bupyc mmmyHozeduuuta venoseka (BHUY) — Bosdymurens CIIM]la.

ObpaTtHass ~ TpaHCKpumLMs,  peBepTasa M uHrerpasa.  Ilpodunaktuka
pacrnpocTpaHeHHs BUPYCHbIX 3a00sie BaHHI.
JemoHCeTpauHm:

[loprpetsi: H. K. Konsuos, JI. W. UBanosckuii, K. A. Tumupsses.

Tabnuuer n cxembl: «Tunbl nutanus», «MeTtaGoausmy», «MHUTOXOHIPHSI,
«DuepreTuueckuit obmen», «Xnopomnacty, «®@ortocunres», «Ctpoenne JIHK»,
«Ctpoenne u QpyHKIMOHMpPOBaHHe reHay, «Cunres Oenka», «[ eHeTHUECKU KO,
«Bupyce», «bakrepuodaru», «Ctpoenue u sxusHeHHbld 1ukn Bupyca CI1H/la,
Oakrepuodara», «Perumukanus JTHK».

Ob6opynoBanue: mopenu-anmaukauuu «Ynsoenve JIHK u Tpanckpumimsy,
«buocunres 6enkay, «CTpoeHue KIeTku», Moaels cTpykrypsl JIHK.

Tema S. PasmMHokeHHe H HHIHBHAYAJIbHOE PA3BHTHE OPraHH3MOB.

KneTounslili uUMKN, WAW KU3HEHHbIW UMK KieTku. MHTepdaza u mutos.
[lpouecchl, mpoTekarole B HHTep(aze. Pennukaius — peakuusi MaTpUYHOIO
cunreza JIHK. Crpoenue xpomocom. XpomMocomHbii Habop — KapHOTHIIL.
JAuniaouaHsli M ramjouiHbll  XPOMOCOMHBIE — HAOOPBL.  XPOMATHIEL.
LluTonoruyeckue OCHOBbI ~ PasMHOMKEHHS M  HMHAMBMAYaIbHOTO  Pa3sBUTHS
OpraHU3MOB.

Henenue kietku — MuTo3. Craaum mutosa. Ilpoiiecchl, mMpoucxoasiiue Ha
pasHbIX CTaAUAX MUTO3a. bUONTOTrHYECKUI CMBICIT MUTO3A.

[Iporpammupyemas rubdesib KIeTKH — aronTos.

DopMbI pa3MHOMKEHHS OpraHu3MoB: Oecrosioe U 1mojioBoe. Bumbl Oecrnonoro
pa3sMHOXEHMUsS: JleJIeHHMe HaaBoe, IT0YKOBAHWE OJIHO- U MHOTOKJIETOYHBbIX,
cropooOpaszoBaHue, BereTaTMuBHOE pasmMHokeHHe. VICKyccTBeHHOE KIOHHUPOBaHHE
OpraHu3MOB, €ro 3HaYEHHME J1JIs CEeJIEKLMH.

[TonoBoe pazMHOKEHNE, €r0 OTJIHYHUS OT 6ECII0oro.

Meios. Craguu Meirosza. [lpoiecchl, MpoucXosilie Ha CTaausgx MeHosa.
IloBenenne xpomocom B Mmeiosze. Kpoccunroep. buosoruueckuit cmbici U
3HauYeHUe MeHo3a.

["amertorenes — mnpouecc o0Opa3oBaHMsl TOJIOBBIX KIETOK Y JXMBOTHbIX.
Ilonosble sxenes3bl: ceMeHHUKH M suuHukU. OOpa3oBaHue W pa3BUTHE MOJOBBIX
KJIETOK — rameT (criepMaTo3ouj, sHUEKIeTKa) — CrepMaToreHes M OBOreHes.
OcobeHHOCTH CTpoeHUs SHUEKIETOK M crepmaro3ounoB. OToA0TBOPEHME.
[lapTeHoreunes.

WMuauBuayallbHOe  pa3BuUTHE  (OHTOreHe3). OMOpHOHAaIBHOE  pa3BUTHE
(omOpuorenes). Jranbl IMOPHOHANLHOTO PAa3BUTHUSL Y MO3BOHOUHBIX KMBOTHBIX:
npobieHue, racTpyisius, opraHoreHes. [locTamMOpHOHAlIbHOE pa3BHTHE. THIIbI
NOCTA3MOPUOHANIBHOIO Pa3BUTHUS: TMPSMOe, Hemnpsmoe (IMYMHOYHOE). BrusiHue




Cpelbl Ha pPa3sBUTHE OPraHU3MOB, (DAKTOPbI, CMOCOOHbIC BBI3BIBATH BPOJKIEHHbIE
YPO/ICTRa.

Poct u passurtme pacteHuit. OHTOreHes3 LBETKOBOTO pacTenusi: cTpoeHHe
CCMCHHM, CTaguu pasBrTu.

Jlemounerpanun:

Tabnuupl u  cxempl: «DopMbl  pasMHOXKEHUS OpPraHU3MOBY, «J|BoiHOe
OIJIONIOTBOPEHHE Yy I1IBETKOBBIX pacTeHMi», «BererarnBHoe pasMHOKEHHUE
pactenuit», «llenenne knerku Oaktepuii»y, «CTpoeHHE TIONOBLIX KJIETOKY,
«Crpoenne xpomocombl», «Knerouusiii nukn», «Pemnuxauns JHK», «Mutosy,
«Metios», «llpsMoe u Henpsmoe pasBuTue», «l'ameToreHes y MIEKONMHUTAOLAX U
4e0BeKa», «OCHOBHbIE CTa/lMH OHTOI€HE3a».

ObopyioBaH#e: MUKPOCKOTL, MUKpOTIpenaparsbl «CrnepmMaTo30u /bl
MIIeKONMTaroLero», «fhueknerka Mmuekonurarolero», «KapuoknHes B KieTKax
KOpelliKka JiyKa», MarHuTHas MoJelb-anruinkanus «J/lenenne KIeTKH», MOJIENb
JHK, monens metadazHoi XpoMOCOMBI.

JlaGopaTopHblie U NpaKTHYeCKHe paboThI:

Jlabopartopnas pabora Ne 3. «HabGmoaenue MuTO3a B KJIETKax KOHYMKA
KOpellIKa JIyKa Ha TOTOBBIX MUKpOIIpenaparax.

Jlabopatopnass pabora No 4. «M3yueHue CcTpoeHMs IOJOBBIX KJIETOK Ha
TOTOBBIX MHKpOIIpernaparax».

Tema 6. HacnieacTBeHHOCTH M M3MEHYHBOCTL OPraHU3MOB.

[Ipeamer u 3anaumn renetuxu. Mcropus passurus reHeTvku. Pons nuronaoruu
M 5MOpPHOJIOTMY B CTAHOBJIGHWM IeHETHKH. BKiajg pocCHHCKMX M 3apyOemHBIX
YU€HBIX B pa3BUTHE TIeHETUKU. MeToabl reHeTUKH (rUOPUAOIOTHUYECKUM,
HUTOMEHEeTHYECKHUM, MOJIeKYJIApHO-reHeTHYecKkuii). (OCHOBHBIE TIe€HETUYEeCKHe
noHsTUS. ['eHeTMYeCcKas CUMBOJIMKA, UCTTOJIb3yeMasi B CXeMax CKPELLMBAHMUIA.

3aKOHOMEPHOCTH HacleIOBaHWs MPU3HAKOB, ycTaHoBIeHHbIE ['. MeHzmenewm.
MoHorubpuaHoe cKpelMBaHHWEe. 3aKOH eAuMHOOOpaszusi TrHOpUIOB  IIEPBOIO
nmokosienus. [IpaBuno noMuHMpoBaHUs. 3aKOH pacuiernieHus mpusHakos. [ unoresa
4uCcTOTHI raMeT. [losiHoe u HemonHoe JOMUHUPOBAHHE.

HurubpuaHoe  ckpeliMBaHWe. 3aKOH  HE3aBHCHUMOIO  HacJeIOBaHMS
npusHakoB.  LluTroreHernyeckue  OCHOBbI — OUCMOPHAHOTO  CKPELUBAHMSIIL
AHanusupylomee ckpemiuBanue. Vcnosb3oBanye aHaIU3UPYIOUIETO CKPELIUBAHMS
IUIsl OIpe/ieSIeHUsi TeHOTHIIA 0COOu.

CuenneHHoe  HacnenoBaHue  rpusHakoB. Pabora T. Moprana 1o
CUETUICHHOMY HacJie/loBaHMI0 reHoB. HapylueHue cuerieHus reHOB B pe3yiibTaTe
KPOCCHHTOBEpa.

XpoMOCOMHasl TEOpUs HAC/IeICTBEHHOCTH. | eHeTHUEeCKHE KapThl.

I'enetuxa nosna. XpoMocoMHOe ornpejiesieHue roja. AyToCOMbl U TI0JIOBbIE
XpoMocoMbl. ['omorameTHble M TreTeporamMeTHble OpraHusMbl. Hacnenosanue
[IPU3HAKOB, CLIETIJIEHHBIX C ITOJIOM.

M3MeH4nBOCTh. BUIbl USMEHUMBOCTH: HEHACEJICTBEHHAS U HACIIEICTBEHHAS.
Ponb  cpeabl B HEHACNEACTBEHHOW — M3MEHUMBOCTH.  XapaKTepUCTHUKA
MOAM(DHUKAMOHHOW W3MEHYMBOCTH. BapualuoHHBIN Pl U BapHAIIMOHHAS KpHBAs.




Hopma peakumyu npusnaka. KonuuecTBeHHbIe M KaueCTBEHHBIE NMPH3HAKA M HX
HopMa peakuuu. CBoiicTBa MOIU(DUKALIMOHHON H3MEHYMBOCTH.

HacnesncTBeHHas, WnuM reHOTHUNUYECKas, W3MeHUMBOCTH. KomOMHATHBHAS
U3MEHYHUBOCTb. MeHo3 W TONOBOM [poLecC — OCHOBA KOMOMHATHBHOM
3MEeHUNBOCTH. MyTaunonHas u3MeHunBocTh. Kiaccudukauus MyTaiuii: redssle,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa ¥ npu4uuHbl MyTauuid. MyTtareHHbie $hakTopbl.
3aKOH roMONIOTHYECKUX PAIOB B HACJeNCTBEHHOM namenunsocty H. M. Basunosa.

BuesnepHas HaciaeACTBEHHOCTb U M3MEHYUBOCTD.

I'enetuka yenoseka. Kapuortun uenoBeka. OCHOBHblE METO/JBI I€HETHKU
qesloBeKa: reHeajlorM4eckui, ONIM3HEOBBIN, [IUTOreHeTHUECKH, OMOXUMHUYECKHUH,
MOJIEKYJIAPHO-F€HEeTHYECKHUH. CoBpemeHHOe onpejeneHue reHOTHIIA:
MOJTHOTEHOMHOE CEKBEHMPOBAHUE, M'€HOTHUIIMPOBAHHE, B TOM YHC/E C MOMOIIBIO
[TI]P-ananu3a. HacieacTBennble 3aboneBaHus 4esoBeKa: TIeHHble 0Oole3HH,
OONe3HM C HACNeICTBEHHOH NpeapacoNoKeHHOCTBIO, XPOMOCOMHBIE GOJIE3HH.
ComaTnueckue W reHepaTuBHble MyTauud. CTBONOBbIe KiIeTKH. IIpuHIMIBI
3/10pOBOTO 0Opasa XHU3HW, AHATHOCTHKH, TPOMHUIAKTHKN U JIEYEHUST TeHETHUECKUX
Oonesnell. MenuKoO-reHeTHUECKOE KOHCY/IbTUPOBAHME. 3HAYEHHE MeAULIMHCKOMN
FeHETHKH B [PEJIOTBPALLCHUH H JICYEHUH MeHEeTHYECKUX 3a00IeBaHNH YeloBeKa.

Hemonerpanuu:

[oprpetsl: I'. Mennens, T.Mopran, I'. ne ®pu3, C. C.Yersepukos, H.
B. Tumodeen-Pecosckuii, H. Y. BaBunos.

Tabauusl U cxembl: «MoHorudpuaHoe CKpelluBaHue u ero
HUTOTEHETHYECKAass OCHOBa», «3aKOH paclUerjeHuss M ero LUTOreHeTHYecKas
OCHOBa»,  «3aKOH  YUCTOTbl  ramer»,  «JlurubpuaHoe  CKpeluBaHHEe»,
«llpronornueckue  OCHOBbI ~ JWUTMOPHUIAHOTO  CKpelMBaHMs»,  «Meiio3»,
«B3aumopeiicTBue  aniesbHBIX TeHOB», «l'eHeTHueckue KapThl PACTEHWI,
KHBOTHBIX W 4esloBeka», «l'eHeTuka mnona», «3aKOHOMEPHOCTH HacClle0BaHUS,
CUEIJIEeHHOro ¢ mojioM», «Kapuortunbl yenoBeka U IKUBOTHBIX», «Bupbl
u3MeH4YMBoCTHY, «MoaudukaunonHas wu3MeHYMBOCTHY», «Hacnemoanue pesyc-
(hakTopar, «l'eHeTuka rpynn Kposu», « MyTallMOHHAS U3MEHYUBOCTDY.

ObopynoBanue: Moaenu-antmukann  «MoHOTHOpHUIHOE  CKpeLIMBaHuE,
«Henonnoe nomunupoBanue», «/lurubpuaHoe ckpewmBanuey, «llepekpéct
XpOMOCOM», MUKPOCKOI W MUKporipenapar «/po3oduna» (Hopma, MyTanun Gopmbl
KPBLILEB U OKpAcKu Tena), repbapuii «["opox noceBHOit».

JlaGopaTopHbie u npakTHYecKHe paboThbl:

Jlaboparoprass pabora Ne 5. «MzydeHue pe3ynbTaToB MOHOIMOPHUIHOTO U
OUruOPUIHOrO CKPELLUMBAHUS Y IPO30(QUIIbl Ha FOTOBBIX MUKpOIIpEnapaTaxy.

JlaGopatopHas paborta No 6. «M3yueHne MOIU(PHKAITHOHHON W3MEHYHBOCTH,
[IOCTPOEHHKE BapUALMOHHOIO psila U BapHaLMOHHON KPUBOY.

JlaBopatopHas pabora No 7. «AHanu3 MyTauuii y Apo30QuiIbl Ha TOTOBBIX
MUKpOIpenapaTax».

[lpaktnueckas pabora Ne2. «CocraBneHue M aHalu3 POJOCIOBHBIX
YyeJloBeKay.

Tema 7. Cenexuus opranusmoB. OcHoBbl OHOTEXHOJIOTHH.




Cenexkuus Kak Hayka M TpoLecc. 3apoKaAeHHE CENeKIUH U JOMECTHKALUS.
Yuenue H. U. BaBunoBa o ueHTpax npoucxoxaeHus 1 MHOrooOpasust KyJlbTYpPHbIX
pactenuil. LleHTpbI mpoucxoxkaeHHs TOMaIIHUX XXUBOTHBIX. COpT, Mopoja, ILTaMM.

CoBpemMeHHBIe MeTOIbI CeNeKLMH. MaccoBbld U HHAMBUIYaAbHbIIH 0TOOPHI B
CeNIeKIIMM  pacTeHnid © kuBOTHBIX. OlleHKa 5KcTepbepa. bIH3KopoIcTBeHHOe
ckpeluBanue — HHOpuauur. Yucras nunus. CKpellMBaHHE YHCTBIX JHHHH.
I'eTeposuc, wnu rubpuanas cuna. HepoacTBeHHOe CKpelMBaHWE — ayTOPUIMHI.
Otnanénnas rubpuanzauus u e€ ycnexu. MckyccTBeHHBIM MyTareHes u nomy4eHue
MONUMIOUI0B. JIoCTHIKEHUS CelleKLIMU PACTEHHU, J)KMBOTHBIX H MUKPOOPTraHHU3MOB.

buorexHomorust kak OTpaciib NMPOW3BOACTBA. | eHHAsh MHIKEHepHs. DTarlbl
cozganus pekombuHantHoW JHK wu Ttpancrenusix opranusmos. Kierounas
nHxkeHepusi. Kierounble KynbTypbl. MHKPOKIOHAIBHOE Pa3sMHOMKEHHE PACTEHHH.
KnonupoBaHue  BbICOKOMPOAYKTUBHBIX  CEJIbCKOXO35CTBEHHBIX  OpPraHU3MOB.

Oxkonorudyeckne M aTh4yeckue  npobaembl. MO —  reHernvecku
MOJM(ULUPOBAHHBIE OPraHU3MbI.
JleMOHCTpayu:

Loprpersl: H.  W. BaBunos, W. B.Muuypun, I'. J. Kapneuenko, M.
@. MBaHoB.

Tabnuubl 1 cxembl: kapta «LIeHTpBl NPOUCXOKIEHHUS M MHOI000Opa3us
KyJIbTYPHBIX pacTeHHi», «Ilopoasl AOMAIIHMX XUBOTHBIX», «CopTa KyJbTYpPHBIX
pactennit», «OtnanénHas rubpuaunsauus», «Paborel akagemuxa M. @©. MBanosay,
«onunnougus», «OObexkTbl OUOTEXHOJOTMM», «KieTo4YHbIe KYyNbTYpbl H
KJIOHMpOBaHue», «K KOHCTpyupoBaHHe U NepeHOC eHOB, XPOMOCOM).

OO0opyaoBaHKe: MYJISKH [JI0JI0B ¥ KOPHEIJIOA0B AMKHUX (DOPM U KYJIbTYPHBIX
COPTOB pacTteHuid, repbapuit «CenbcKoXo3siMCTBEHHBIE PACTEHUS).

JlaGopaTopHble U NpakTHYEeCKHE PaboThbi:

Dkckypcusi «OCHOBHbIE METOIABI M JOCTHIXKEHWS CeJIeKL[HH pacTeHWH U
KHMBOTHBIX (Ha CEJIeKLIMOHHYIO CTaHUUIO, IJIEMEHHYO (hepmy,
COPTOMCIIBITATENBHBIM ~ y4acTOK, B  TEMJIUYHOE XO34HCTBO, J1abOpaTOpHIO
arpoOyHHUBEpCHUTETa UM Hay4YHOIrO LIEHTpa)».

11 KJIACC

Tema 1. IBosonoHHast OHOJIOTHS.

[Tpennocbulku BO3HUKHOBEHHUS JBOJIIOLMOHHOW TEOpUU. DBOIOLMOHHAS
Teopus U e€ mMecTto B OuWoJsiordu. BiusiHue 3BOMIOLMOHHOW TEOPHMM Ha pasBUTHE
OMOJIOTHU U IPYTUX HAYK.

CBugerenbctBa 3Bomouuu. [laneoHTosiorHyeckue: MOCAEA0BATENbHOCTD
MOsIBJIEHUS BHIOB B MAallCOHTOJOrHYECKOH JIETOMHUCH, TiepexoaHble (OPMBI.
buoreorpaguyeckue: cXoacTBO U paznuune hayH U GJop MaTEPUKOB U OCTPOBOB.

OMOpHOJOTHUECKHE: CXOACTBA M pa3iu4us 3MOPHOHOB pa3HBIX BHJOB
M03BOHOUYHBIX. (CpaBHUTENbHO-aHATOMUYECKUE: [OMOJIOTHYHbBIE, aHaJIOrUYHbIE,
pyAMMEHTApHBIE OpraHbl, aTtaBU3Mbl. MOJIEKYJSpPHO-OMOXUMHYECKHE: CXOJCTBO
MEXAHW3MOB HACJEACTBEHHOCTH M OCHOBHBIX MeTabOIM4YeCKUX IyTeH y Bcex
OpPraHu3MoOB.



DBomounonHas Teopust Y. Jlapsuma. [IpeAnoceulKM BO3HHKHOBEHHS
HapBuHusma. JIBwxylme cuiabl 3BONMIOLKMM BHAOB No JlapBuHy (130bITOUHOE
pasMHOYKEHHE MPH OrpaHUYEHHOCTH PecypcoB, HeoNpe/ieNiéHHas M3MEHYHBOCTH,
Ooph0a 3a cyllecTBOBaHHeE, €CTECTBEHHbIH 0TOOD).

Cunternueckas Teopus 3sosmounn (CTD) u eé ocHOBHEBIE TTOMOKEHHUSI.

Mukpossomouus. [Tonynsius kax eqMHULE BUAA U SBOJIOLKH.

Hprokyire cuibl ((akTopsl) IBOMOLMKM BHIOB B MpUpoje. MyTalMOHHEIH
npouecc W KOMOMHATMBHAs W3MEHYMBOCTH. [lomysisiuMOHHBIE BOJHBI M apeiid
reHoB. M3oasuus u MUrpalus.

EctecTBenHplif oTO0Op — HanpaBnsommii  (Gaktop 3BoNtOUMH. DOPMEI
€CTeCTBEHHOro oTOOpAa.

[TpricriocobneHHOCTh OpraHU3MOB Kak pe3ysbTaT IBooUUH. [Ipumeps
nprucnocobneHui y opranuzMoB. ApoMop(o3bl U UAKOaAaIT TALIUH.

Bun w  BunooGpazoBanme. Kputepunm Bupa. OcHOBHBIE  (OPMEI
BU1000pa3oBaHus: reorpaduyeckoe, IK0J0rHYeCcKoe.

Maxkpossomouus. @Dopmbl  3BOOUMHK:  (PUIETHYECKas, JWBEpreHTHas,
KOHBEpreHTHas, napajeibHas. HeobpartuMocTsb 3BONIOLMH.

[Tporcxoxaenue oT HecrneuManu3upoBaHHbIX Tpeakos. [Iporpeccupyromas
cneuuanusauus. AnanTuBHas pajauanus.

JdemMoncTpaunu:

Loprpetsl: K. Jlunnen, XK. b. Jlamapk, Y. dapeun, B. O. Kosanesckuii, K.
M. bap, 3. I'ekkens, ©. Mionnep, A. H. Cesepuos.

Tabnuukl n cxemsl: «Pa3BuTHe OpraHHUeckoro Mupa Ha 3emie», «3apo/IbIiu

MO3BOHOYHBIX ~ JKUBOTHBIX»,  «Apxeontepukc», «@Popmbl  Goppbbl  3a
cymiectBoBanue», «EctecTBeHHbI 0TOOPY, «MHOroobpasue COpTOB pacTeHHH»,
«Muoroobpazue  nopon  KMBOTHbIX»,  «[lomynsumm»,  «MyrauuonHas

M3MEHUMUBOCTEY, «Apomopdossl», «Manoamantamumn», «OOias nereHepanus»,
«IBuxkymne  cunbl  3Bomouuun», «Kapra-cxema wmapuipyta  myTeliecTBHS
Y. lapsuna», «bopbba 3a cywecroBaHue», «lIpucnocobaeHHOCTs OPraHu3MOBY,
«['eorpaduueckoe BunoobpazoBaHue», « IKOJOrUYecKoe BUI00OPa30BaHKEY.

ObopyioBaHue: KOMIEKINS HACEKOMBIX C Pa3IMYHBIMH THIIAMM OKPACKH,
Habop ninosoB U ceMsH, Koyuekuus «lIpumepbl 3alIUTHBIX MPUCIOCOONEHUN Y
KUBOTHBIX», Mozelb «OCHOBHbIE HanpaBlieHWs HBOJIIOLUWY, O00BEMHAs MOIE/b
«CTpoeHue rojIoBHOrO MO3ra ro3BOHOUHBIX).

buoreorpaduueckass kapra wmupa, kosiekuusi «DopMbl COXPaHHOCTH
HUCKOIIaeMbIX JKHMBOTHBIX MW pacTeHud», Mojaenb anmiukanus «llepekpéct
XpOMOCOMY, BlIakHble Ipenapatsbl «PasButue HacekoMoroy, «Pa3BuTue JsryLuKu»,
MUKporpenapart «/po3zopuna» (Hopma, MyTauud GOpMbl KPbUIBEB H OKPACKH Telia).

JlaGopaTopHbie H NpakTHYecKue padoThbl:

JlabopatopHass pabora No I. «CpaBHeHue BHIOB 10 MOP(OIOruyecKomy
KPUTEPHION.

Jlabopatopnas pabora Ne 2. «Onucanue nmpucrnocoOJeHHOCTH OpraHu3Ma M
€€ OTHOCUTEILHOIO XapakTepay.

Tema 2. Bo3HuKHOBeHHe H Pa3BHTHE *KH3HH Ha 3emuie.




JloHay4Hele npejacTaBieHHs O 3apOXkKIAEHMM JKM3HH. Hayuuble rumoress
BO3HMKHOBEHMS JKM3HM Ha 3emiie: abuoreHes M mnaHcrepMmus. XHMUYeCKas
IBOMIOMA. AOUOreHHBIH CHHTE3 OpraHMYecKUX BELIECTB M3 HEOPTaHW4YECKHX,
JKcrnepuMeHTalbHOE MOATBEPIKACHUE XUMUUECKON 3BOMIOLMH. HauanpHble ITamsl
Ouonornveckoit ssomounn. ['unoresa PHK-mupa. ®opmupoBaHue MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHWE IIPOTOKNETKH. llepBble KIeTKM M HMX 3BOJIOLMSL.
®opMuUpOBaHHE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB.

Pasputue xu3Hu Ha 3emie o ’pam u nepuomam. Karapxeii. Apxelickas u
nporepo3oiickas 3pbl. Ilaneosoiickas spa u e€ nepuoabl: KeMOpPHHCKHH,
OPIOBUKCKUH, CUITYpUICKHH, 1€BOHCKHMHA, KAMEHHOYTOJIbHBIH, TEPMCKMIA.

Meso3oiickas spa ¥ e€ nepuo/ibl: TPUACOBBIM, IOPCKHH, METOBO.

Kaiino3olickass 9spa W e€ nepHOAbl: MaleOoreHOBBI, HEOreHOBbIMH,
AHTPOITOT€HOBBIH.

XapakTepucTUKa KIMMaTa M TeoJIorHueckux mpoieccoB. OCHOBHBEIE 3Tarlbl
SBOJIIOLIMH PACTUTENBHOIO W JKUBOTHOro mupa. ApomMopdo3bl y pacTeHud u
KHMBOTHBIX. [TosBIeHUMe, pacuBeT ¥ BEIMUpaHKUE TPYIIT JKUBBIX OPraHU3MOB.

Cucrema opraHuuyeckoro Mupa Kak oTpaxeHue 3Bomouur. OCHOBHbIE
CUCTEeMaTUYEeCKUE TPYNIIbl OPraHM3MOB.

DBOMIOLMS HeToBeKa. AHTPOMONOTHs Kak HayKa. Pa3BuTue npenctaBieHuii o
NMPOUCXOXKIEHUN uenoBeka. MeTonbl u3yueHusi aHTporioreHesa. (Cxojcta U
pa3auuus YenoBeKa U KUBOTHBIX. CucTeMaThueckoe mojiokKeHne YeaoBeka.

Heuxyumime  cunbl  (daktopbl) — aHTpororeHesa. HacnesncrsenHas
H3MEHYMBOCTL M  €CTeCTBeHHBIH oTOOp. OOulecTBeHHBIH 00pa3  KU3HH,
W3rOTOBJIEHUE OPYUH Tpyaa, MblILIEHUE, peyb.

OcHoBHbIE CTaJlMM W BETBHU 3BOJIOLUMN YeJOBEKa: aBCTPaJIoNnuTeku, Henosek
yMenblid, Yenosexk npsmoxonsimi, Yenosek HeaHaepralibckuil, Yenosek
pasyMHbIM. HaxoIku HCKONaembiX OCTATKOB, BpeMsl CYLIECTBOBaHMS, 00JacTh
pacnpocTpaHenus, 00bEM rol0BHOr0 Mo3ra, 00pas KU3HU, OPYaus.

Yenoseyeckue  pacel.  OcHOBHble  OOJIBLIME  pachl:  €BPOMEOUITHAS
(eBpa3uiickasi),  Herpo-aBCTpalou]Has  (9KBAaTOpHaibHAasA),  MOHIOIOM/IHAS
(azuarcko-amepuKaHckas). YepTsl PUCIOCOOIEHHOCTH npejacTaBuTeNen
4e/IOBEUYECKUX pac K YCJOBUSM CyllecTBoBaHUS. ENMHCTBO uenoBeuecKux pac.
Kputuka pacusma.

JeMoHCTpaLHK:

Iloptperbl: @. Penu, JI. Ilactep, A. W.Onapun, C.Munnep, I.Opu,
Y. JlapBuH.

Tabauubl U cxembl: «Bo3nukHoBenune ColilHeuHOM cucrTeMbl», «Pa3sutue
opraHuueckoro  mupa», «PacturenbHas  knerka», <«KuBoTHas  KieTkay,
«[Tpokapuoruueckas kietka», «CoBpeMeHHas CHCTeMa OPraHU4ecKoro MHUpay,
«CpaBHeHME aHATOMUYECKUX YepT CTPOEHHUsS dUesloBeKa M Uel0BEKOOOpPa3HbIX
00e3bsH», «OCHOBHbIE MeCTa  NAJlEOHTOJOTMYECKMX  HaXOJOK  MPEeaKOB
COBPEMEHHOI'0 4ejioBekan», «llpeBHeilune moau», «lpeBnue moau», «llepsbie
COBpeMeHHbIe NI0au», «HenoBeuyeckue pachi».

OOGopynoBaHue: MyJIsiH «IIpoucxoxnenue YeJIOBEKa (6rocThl
aBCTpanonuTeKa, MNUTEKAHTPONa, HeaHIepTaiblla, KPOMaHbOHLA), CIENKH WIIU




H300paKeHHs KaMeHHBIX OpyIHuii MNepBOOBITHOrO 4enoBeka (KAMHH-YOMIEpHI,
pybuna, cxpebna), reoxpoHojordueckas TabAMLA,  KOJJIEKIMS «Dopmbl
COXPaHHOCTH MCKOMAEMbIX KMUBOTHBIX U PACTEHHI.

JiaGopaTopHbie H NpaKTHYeCKHE PaboThI:

[Ipaktuueckas pabora Ne |. «M3yuenne WckomaemMbIX OCTATKOB pacTeHMil u
JKMBOTHBIX B KOJJIEKLIHSAX).

DKCKYpcHs «IBOJIOLINST OPraHMYECKOro Mupa Ha 3emiie» (B ecTecTBEHHO-
HAYUYHBIM MM KpaeBeIUECKUNA My3ei ).

Tema 3. Opranusmbl H OKpy:KalOIAas cpeaa.

JKOnorus Kak Hayka. 3a1auM ¥ pasziessl 9KOJOrud. MeTobl SKOIOTHYeCKHX
MCCITeIOBAHMM. DKOJOrHUeCcKOe MUPOBO33PEHNUE COBPEMEHHOIO Y€eJ0BEKA.

Cpenpl oOuTaHus OpPraHW3MOB: BOJIHAS, HA3E€MHO-BO3YLIHAS, [OYBEHHAs,
BHYTPUOPraHU3MeHHasl.

Oxonoruyeckue Qaxropbl. Knaccudukaums skonoruyeckux (HakTOpPOB:
abuotrueckue, OMOTUYECKME M AHTpONOreHHble. JleHCTBUE 3KOJOrMYECKHX
(pakTOPOB Ha OPraHU3MBI.

Abunotnyeckue (paKTOpbl: CBET, TEMIEPaTypa, BIaXHOCTb. DOTONEPHOAU3M.
ITpucniocobnenns  opraHusmMoB K JeHCTBHIO  aOHMOTHYeCKMX  (DAaKTOPOB.
buonoruueckue puTMmbi.

bunotnueckne  dakrtopel.  Buapl  OMOTMYECKMX — B3aMMOJIEHCTBHIA:
KOHKYpPEeHLHs, XUIIHUYECTBO, cUMOM03 U ero ¢opmsl. [lapazutusm, koonepanus,
MyTyajlu3M, KOMMEHCallU3M (KBapTUPAHCTBO, HaxJieOHUUECTBO). AMeHcanusm,
HEHTpalu3M. 3HaueHHe OHOTHYECKUX B3aMMOJEHCTBHUI [JIs CYIIECTBOBAHHS
OpraHM3MOB B IPUPOJIHLIX CO0DLLecTBaX.

DKOJOrM4eckue XapakTepucTukd mnomyasund. OCHOBHBIE —ITOKa3aTesu
MOMYJALMNA: YKUCJIEHHOCTb, ILIOTHOCTh, POX/AAeMOCTb, CMEPTHOCTb, MPUPOCT,
MUrpalus. JJnHaMuka YHCIEHHOCTH MOMYJISALUH U €€ perysiusl.

JdeMoHcTpaumuu:

[loprpetsi: A. I'ymbounbar, K. @. Pynbe, . I'ekkelib.

Tabnuusl 1 cxemsbl: kapta «lIpupomnbie 30Hbl 3emiu», «Cpeabl obutaHus
opranusmoBy, «®oronepuoauzm», «llomynsimuny, «3aKOHOMEPHOCTH pocTa
YHCJIEHHOCTH MOMYJsiLMKU HHBY30pun-Tyhenbk», «lluiuesbie nenmy.

JlabopaTopHble U MpakTHYeCKHe paboThi:

JlabopaTopnas pabora Ne 3. «Mopdosnoruiueckue 0COOEHHOCTH pacTeHUH U3
pa3HbIX MECT OOUTaAHHMSIY.

Jlabopatophnas pabora Ne 4. «Brnusinue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KoJleycay.

ITpaktuueckas pabota No 2. «[loacyéT MIOTHOCTH MOMYISLMN pa3HBIX BUIOB
pacTeHui».

Tema 4. CoobmecrBa H K0JI0rHYeCKHe CHCTEMbl.

CoobuiecTBo opranusmoB — OuoueHo3. CTpykTypbl OuOlLieHO3a: BHA0Bas,
MpOCTpaHCTBEHHAs, Tpoduueckas (muuesas). Bunasl-nomuHantel. CBAsn B
ououeHo3e.

DKosoruueckue cucrembl (dkocuctembl). IloHstue 00 3KOocHcTemMe WU
ouoreoueHo3e. @DYHKUMOHANbHbIE KOMIIOHEHTbl 3KOCHCTEMbI: IIPOIYLEHTBI,




KOHCYMEHTBI, peilyleHThl. KpyroBopor BelIeCTB U MOTOK IHEPrHU B IKOCHCTEME.
Tpoduueckue (muieBbie) ypoBHU 3KocucTeMbl. ITuiiessie uenu u cetu. OCHOBHbIE
MOKa3aTe/u  SKOCHUCTeMbI: OHOMAacca, MPOAYKUMs. DKOIOTMYEeCKHe MHPaMHIbL:
NPOAYKUMH, YHCIEHHOCTH, Ouomaccel. (CBOHCTBA HKOCUCTEM: YCTOMYMBOCTS,
camoperyiaLus, pazsutue. Cykueccus.

[Tpuponnsle sKocucTeMbl. DKOCUCTEMBI 03P U peK. DKOCHCTEMA XBOMHOIO
WM [HPOKOIIMCTBEHHOTO Jieca.

AHTPONOreHHblE  JKOCHCTEMbl.  ArpOIKOCUCTEMBL.  YPOOIKOCHCTEMBI.
brosnornueckoe 1 X03siCTBEHHOE 3HAYEHHE arPOIKOCUCTEM U yPOOIKOCHUCTEM.

bropasnoobpasue kak ¢akTop ycToW4YHMBOCTH 3KocucTeM. CoxpaHeHue
Ononoruyeckoro pazHooOpasus Ha 3emue.

Yuenune B. W. Bepnanckoro o Ouocdepe. I'paHHIBI, COCTaB U CTPYyKTypa
ouochepsl. JKusoe BewectBo u ero (ynkuuu. OcobeHHocTd OGuochepsl Kax
rmobanbHON 5KOCHCTeMBL. [lMHaMuueckoe paBHOBecHe H oOOpaTHas CBsSI3b B
ouocdepe.

KpyrosopoTs! BeuiecTB M 6uoreoXxuMuueckre LUKIBI AJeMEHTOB (yriepoa,
a3oTa). 30HaNbHOCTb OMochepbl. OCHOBHbIE GMOMbI CYLIH.

YenoseuecTso B Ouochepe 3emau. AHTporioreHHbIe H3MEHEeHUs B Grocdepe.
["100anpHbIE 2KONOrUYECKUE NPOOIEMBI.

CocyiecTBoBaHHe [PUPOIBI " yeJOBEeYeCTBa. CoxpaHenue
OuopazHooOpasust Kak OCHOBa ycToWuuBOCTH Orochepsl. OCHOBA PAllMOHAIBHOIO
YNpaBleHUs TPUPOLHLIMH pecypcamMM M MX Hcnosib3oBaHue. JlocTUKeHus
OMOJIOrMU U OXpaHa MPUPO/IEL.

JeMOHCTpaluu:

[Toprpetsl: A. JIx. Tencau, B. H. Cykaués, B. M. Bepnaackuii.

Tabnuuel u cxewmbl: «[luuiesbie uenu», «buoLEHO3: COCTaB U CTPYKTypay,
«IIpuponusie coobuiectBa», «lLlenu nuTanus», «Dkomoruueckas mnUpaMHAAY,
«buocdepa u yenoseky, «IKocUCTEMA LIMPOKOIUCTBEHHOrO Jecay, « IKocUcTema
XBoklHOro  jeca», «buounenHos Bogoéma», «ArpoueHos»,  «llpumepnsbie
AHTPOIONeHHbIE BO3AEHCTBUS HA MPUPOAY», «BaxkHel e HCTOUHUKY 3arpsi3HeHuUsI
BO3/lyXa W IpyHTOBBIX BoI», «IlouBa — BakHeMiuas cocrtaBistolas ouochepsi»,
«®aktopel  perpajaudd  nous»,  «llapHukoBbii  3pdexkT»,  «DakTopbl
pagyMoaKTUBHOIO 3arpssHeHusi Ouochepwr», «OOmas cTpykTypa Ounocheps»,
«Pacnpoctpanenue xku3Hu B Ouocdepe», «O30HOBBIA 3KpaH Ouocdepsly,
«Kpyrosopot yriepoaa B 6uochepe», «KKpyroBopot azora B prpoies.

ObopynoBanue: Mojenb-anmnukauus « TunuyHble OHOLEHO3bIY, repOapuil
«PacturensHble coobulecTBa», komnekuud «buonenos», «Bpeautenn BaxHeHImx
CeJIbCKOXO3AMCTBEHHBIX KYIbTYP», repdapuu U KOJUIEKUMH PACTEHHUH U KHBOTHBIX,
IpHHALIeXKAIIMe K pasHbIM 3KOJIOMMYECKUM rpynnam ogHoro Buja, KpacHuas xkuura
Poccuiickoii  ®Depepauwn, u300pa)ieHUss OXpaH’IEMbIX BHIOB pACTeHHH WU
KUBOTHBIX.




IUJIAHWUPYEMBIE ~ PE3VYJIbTATBI ~ OCBOEHMSA  ITPOIPAMMbBI  T10
BHOJIOT'MU HA  BA30BOM  VPOBHE CPEJIHETO  OBILIEIO
OBPA30OBAHUA

Cornacto @I'OC COO, yCTAHABIUBAKTCY TPEDOBAHUL K PE3YABTATAM
OCBOCHHMSI  OOydYaroUMMHUCI  TPOrpaMm cpeaHero  obmero  obpazoBaHus:
JHUYHOCTHBIM, METaNnpeaAMETHLIM WU NIPEeIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHI

B cTpykType AMYHOCTHBIX pe3yibTaTOB OCBOEHMsI mpeamera «buomorusy»
Bbl/IeJIEHbl CJIC/IYIOLIME COCTAaBIAIOLIME: OCO3HAHKWE O00Y4aroUIMMUCI POCCHICKOM
TPaKAAHCKON HIEHTMYHOCTH — FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTENLHOCTH
M CaMOOIpEeJeNICHUIO,  Hallidie  MOTUBAaUMM K  oOydeHuio  Ouonoruw,
[le/IeHanpaBlieHHOE pPa3sBUTHE BHYTPEHHMX YOEKIEHHH NWYHOCTH HaA OCHOBE
KIIIOYEBbIX LIEHHOCTEM W MCTOPUYECKUX Tpaauldil pa3BUTHS OHONOrHYECKOro
3HaHHS, TOTOBHOCTE M CIMOCOOHOCTH 00yHYarOLIMXCS PYKOBOACTBOBATBHCS B CBOEH
JEATEJIbHOCTH  LIEHHOCTHO-CMBICIIOBbIMU ~ YCTAHOBKAMM, MPUCYLIHMU CHCTEME
Ouosormueckoro 00pa30BaHMs, HaAWUMe HKOJOTHYECKOTO  IPABOCO3HAHMS,
CIIOCOOHOCTU CTABUTh LIEJIA U CTPOUThH KU3HEHHbIE IJ1aHbI.

JInYHOCTHBIE pe3yJbTaThl OCBOEHUS NpeaMera «BHonorus» IoCTHUraroTces B
eIMHCTBE Y4eOHOM M BOCIHTATENbHOM JAEATENIbHOCTM B COOTBETCTBUM C
TPaAMLIMOHHBIMH POCCUHCKMMHU COLIMOKYJIbTYPHBIMU, UCTOPUYECKUMU U JIYXOBHO-
HPaBCTBEHHBIMU [IEHHOCTAMH, TNPUHATHIMH B OOLIECTBE TNpaBUIaMU W HOPMaMH
MOBEAECHMsI M CIOCOOCTBYIOT MpoLieccaM CaMOIMO3HAHUS, CAMOBOCIMTAHHS M
CaMOpa3BUTHUSI, Pa3BUTHS BHYTPEHHEH MO3ULMU JIMYHOCTH, NATPUOTU3MA, YBAKEHHUS
K 3aKOHY W MPaBOIOPSJIKY, YEJOBEKY Tpy/a U CTaplueMy MOKOJEHUIO, B3aUMHOIO
yBaKEHHs, OEpEeXHOro OTHOLIEHMS K KYJIbTYPHOMY HACIEAMIO U TPAAULIKAM
MHOTOHalHOHaNbHOro Hapoja Poccuiickoi ®enepauuu, npupojie U okpyxaroiei
cpezne.

JInuHocTHBIE pe3ynbTaTbl OCBOeHUs YydeOHoro mnpeamera «buonorus»
JOJDKHBI OTpakaThb TOTOBHOCTb W CIIOCOOHOCTH 00YyUalOUIMXCs PYKOBOJCTBOBATHCS
c(OpMUPOBAHHOH BHYTpeHHEH NO3MUMEH JMYHOCTH, CUCTEMOH LEHHOCTHBIX
OpHMEHTAlMH, TNO3WTUBHBIX  BHYTPeHHUX  yOexaeHuH,  COOTBETCTBYHOLHX
TPAAMLUMOHHBIM LEHHOCTAM POCCHMCKOro ooOliecTBa, paclIMpeHue >XU3HEHHOIrO
OMbITa W OINbITA AEATEJBHOCTU B I[POLIECCE peaju3allid OCHOBHbBIX HaMpaBiieHUH
BOCIIMTATENIbHON NeSTeJIbHOCTH, B TOM YHUCJIE€ B YACTH:

1) rpasaanckoro BocnuTaHms:

c(hOpMHUPOBAHHOCTH I'PaXKJIaHCKON MO3UIMK 00YHArOIIErocs Kak akTHBHOI'O U
OTBETCTBEHHOI'O 4€Ha POCCUHCKOro o0LIecTBa;

OCO3HAHHE CBOMX KOHCTHUTYLMOHHBIX TMpaB W OO0A3aHHOCTEH, YBaKeHHe
3aKOHa W MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JeATeNbHOCTH T[pU CO3AaHUH
y4€OHbIX NPOEKTOB, pelleHUr Y4eOHbIX W I03HaBaTeIbHBIX 3alad, BbIMOJHEHHH
OHOJIOTHUECKUX IKCIIEPUMEHTOB;



CIMOCOOHOCTh  OMpeNeNiaTh COOCTBEHHYIO TIO3WLIMIO [0 OTHOIUEHHIO K
SIBIICHUSM COBPEMEHHOM XXU3HU U 00BACHATH e€;

YMEHHe YUHMTBIBATH B CBOUX JIEHCTBHMAX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMOJEUCTBUA JIOAeH ¢ pasHbIMU YOEKIEHUSAMH, KYJIbTYPHBIMU LIEHHOCTAMU U
COLMANIBHBIM TOJIOXKEHUEM;

FOTOBHOCTb K COTPYAHWUYECTBY B I[poOLlecCe COBMECTHOIO BbINONHEHUS
yueOHBIX, [O3HABaTelbHBIX M  WCCIIEJOBATE]ILCKUX 3a7a4, YBaXKHUTEIbHOIO
OTHOLLUEHMSI K MHEHHIO OINIOHEHTOB MpH OOCYXKAEHHH CIIOPHBIX BOIPOCOB
OHOJIOrMUYECKOI0 COAEPKAHMS;

FOTOBHOCTb K 'YMaHWTapHOW W BOJIOHTEPCKOM JI€ATEIbHOCTH,

2) MATPHOTHYECKOI0 BOCIIHTAHHS:

c(OpMHUPOBAHHOCTb POCCHUCKOM rpaK1aHCKOU UIEHTUYHOCTH,
naTpuoTU3Ma, YBRXKEHMS K CBOEMY HapoJy, 4yBCTBA OTBETCTBEHHOCTH Iepel
Ponunol, ropoctu 3a cBoi Kpaill, cBoro PoauHy, cBOH S3bIK M KyJIBTYpPY, [IPOLIJIOE
¥ HacTOsLee MHOIMOHAlMOHaNnbHOro Hapoaa Poccuy;

LIEHHOCTHOE OTHOLIEHHE K MPUPOJHOMY HAC/IE/IMIO U MaMATHUKAM ITPUPOILI,
JOCTHKEHUsAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOIUIX, TPYIE,

CMOCOOHOCTh OLEHMBATh BKJIaJl POCCHUCKUX YYEHBIX B CTAHOBJIEHHE U
pasBuTue OMONOTHM, NOHMMAaHWUs 3HA4YeHUs OWUOJOIMM B IO3HAHMM 3aKOHOB
MPUPOJIBI, B )KM3HU YeJIoBeKa U COBPEMEHHOTO 00LIECTBa;

uaenHas yO0exxnEHHOCTb, FOTOBHOCTh K Cly)KeHMto M 3amurte OtevecTsa,
OTBETCTBEHHOCTb 32 ero cyab0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIHTAHHSA:

OCO3HAHUE IYXOBHBIX LIEHHOCTEN POCCUMCKOr0o HApO/1a;

C(hOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 9TUYECKOrO ITOBEACHHS;

CIIOCOOHOCTL OLEHUBATh CUTYaLMIO W MPUHUMATh OCO3HAHHbIE pELUeHMs,
OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHe JIMYHOTO BKJIAZa B [IOCTPOEHUE YCTOHUUBOrO Oy 1y1Iero;

OTBETCTBEHHOE OTHOLLEHHE K CBOMM POIUTENSIM, CO3IaHHIO CEMbH Ha OCHOBE
OCO3HAHHOIO MPUHATUS LEHHOCTEH CeMEeWHOW JKM3HM B COOTBETCTBUU C
TpaauLMIMHU Hapoa0B Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

5CTETHYECKOe OTHOLIeHHe K MHUpY, BKJIOHas 3CTeTHKy OBITa, Hay4HOro M
TEXHU4ECKOro TBOPYECTBA, CIOPTa, TPy Aad, 001LEeCTBEHHbIX OTHOLIEHHH;

MTOHUMaHHWe YMOLIMOHANILHOIO BO3EHCTBUS HKUBOU MIPUPOJIbI U €€ LIEHHOCTH;

FOTOBHOCTh K CAMOBBLIDQKEHHIO B pa3HbIX BHAAX MCKYCCTBa, CTpEMIIEHHE
MPOSIBJISATH KaueCTBa TBOPYECKOH JIMHHOCTH;

5) puszuyeckoro BOCHHUTAHMS, (POPMHPOBAHUSI KYJIbTYPbl 3/A0POBbS H
IMOLIMOHAJILHOIO OJ1aronoJy4us:

MOHMMaHWe W peaju3auus 340poBoro u 0Oe3onacHOro obpasa KHU3HH
(310poBOE  MUTaHue, CcOOJIOJIeHHe  TUIMeHUYEeCKUX  IpaBuil U HOPM,
cOamaHCHpOBAaHHBIH pEXHMM 3aHATHH W OTAbIXa, peryispHas (Qusuyeckas
AKTUBHOCTBL), OEpeKHOro, OTBETCTBEHHOIO0 M KOMIIETEHTHOIO OTHOUICHUS K
COOCTBEHHOMY (DU3UUECKOMY U NCUXUUECKOMY 3/10POBbBIO;



[MOHMMaHWe [LEeHHOCTH TpPaBU]l UHAMBUAYAJIBHOTO M  KOJJEKTHBHOIO
0e30MacHOro noBeIeH!s! B CUTYaLUsX, YIPOXKAIOIIMX 3[0POBbIO U KU3HU JIOAEIT:;

OCO3HAHME TIOCJIE/ICTBHH W HENPHUATHA BPEJHBIX MPHBBIYEK (yroTpebienus
AJIKOroJIsl, HAPKOTUKOB, KypeHHUsl);

6) TPyaA0BOIro BOCMHTAHMA:

FOTOBHOCTb K TPYAY, OCO3HAHME LIEHHOCTU MacTepPCTBa, TPYA0ar00ue;

TOTOBHOCTb K @KTHBHOW JEATENIbHOCTH TEXHOJOIMYEeCKOH H COLMalbHOMN
HarnpaBlIeHHOCTH, CIOCOOHOCThL MHULMUPOBATH, TUIAHUPOBATL W CAMOCTOATENLHO
BBITNOJIHATE TAKYIO N€STe/IbHOCTD,

HHTEPEC K pasiu4HbIM cdepaM NpodecCHOHaTbHONW NesITENbHOCTH, yMEHHE
CoBepllaTh OCO3HaHHBbIM BblOOp Oyayuieit mnpodeccud U pPeanu3OBbIBATH
cOOCTBEHHBIE )KU3HEHHBIE IMIIaHbl;

FOTOBHOCTb M CIOCOOHOCTb K 00pa3oBaHUIO M CaMOOOpa3oBaHWIO Ha
MPOTS>KEHUU BCEH JKU3HH;

7) 3K0JIOTHY€CKOT0 BOCIIHTAHUA:

SKOJNIOTHYECKH 11€1eCo00pa3Hoe OTHOIIEHHe K TNPHUPOAE KaK HCTOYHHKY
JKU3HM Ha 3eMile, OCHOBe €€ CyIleCTBOBaHMS;

TIOBBIIIEHWE YPOBHSA 3KOJIOTHUECKOH KYyJBTYpbl: NpPUOOpeTeHHEe OTbITa
MJIAHUPOBAHMS IMOCTYIIKOB M OUEHKM KX BO3MOXHBIX TIOCIEACTBHM s
OKpY KaroIleH Cpe/bl;

OCO3HAaHUE TNI0OANLHOrO XapakTepa JKOJOIMYECKUX MpolieM u MmyTel ux
peLieHus;

CIIOCOOHOCTh HCIONB30BaTh TNpHOOpeTaemMble TMpPHU HW3YYEHHH OHOJIOIUH
3HaHUSI M YMEHHs I[P pelIeHUWM [pobsieM, CBA3aHHBIX C pPaLMOHAILHbIM
MPUPOAOTONE30BaHHEM  (coONoeHHe  NpaBWUil  [OBEIEHUS B MPHUPOJIE,
HarpaBJeHHBIX Ha COXPaHEHWE pAaBHOBECUSl B HKOCHCTeMaX, OXpaHy BWJIOB,
3KOCUCTeM, OHochepsr);

AKTUBHOE  HENpUsTHE JACHCTBHM, MNPUHOCAILLUMX Bpel  OKpyKarouiei
MPUPOJIHOH Ccpezie, YMEHHEe [POrHO3UPOBATh HEOJIAroTNpUsITHBIE SKOJOTHYECKUe
MOCNEeACTBUS NPEeANPUHUMAEMBbIX JeUCTBUN U NpeaoTBpallaTh UX;

HaJu4yue pa3BUTOrO 3KOJIOFMYECKOT0 MBIILIIEHUS, Y9KOJTIOTHUECKON KYJIbTYpHI,
OTIbITa NEeATENbHOCTH 9KOJIOTUYECKOU HarnpasBJIeHHOCTH, YMEHHUS
PYKOBOJICTBOBAaTbCS WMH B [103HABATEJIbHOW, KOMMYHHUKATUBHOU M COLIMAJILHOM
NpaKTHKE, TOTOBHOCTH K YyYaCTHIO B MPAKTUUECKON NEATEeNBHOCTH IKOJOrUYECKO
HaIpaB/JeHHOCTH;

8) HeHHOCTH HAYYHOrO NMO3HAHHS:

c(hOPMHUPOBAHHOCTE MMPOBO33PEHMS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HayKM U OOLIECTBEHHON MNPaKTUKK, OCHOBAHHOIO Ha IHAJOTE
KYJIbTYP, CIOCOOCTBYIOLIEr0 OCO3HAHUIO CBOErO MECTa B MOJNUKYIbTYPHOM MUPE;

COBEPIIEHCTBOBAHME S3BIKOBOM M YMTATEJIbCKOW KYyJIBTYPhl Kak CpelcTBa
B3aUMOJIEHCTBUS MEXKAY JIIOAbMHU U [O3HAHUS MUPA;

NMOHMMaHue crneunduky OUOoNOrMM Kak HayKd, OCO3HaHus €€ poiu B
(GopMHpOBaHMM paLlMOHANLHOIO HAYYHOTO MBILICHUsA, CO3[JaHUU IEJOCTHOIO
NpeJCTaBlIeHus 00 OKpyXkKarolleM MHUpe Kak O €IMHCTBE NPHUPOJBl, HelloBeKa U



obuiecTBa, B TMO3HAHMM [PUPOJIHBIX 33aKOHOMEPHOCTEH M pEIIEHUH NpodieM
COXPaHEHMUS NPUPOJHOI0 PABHOBECHSI;

yOeXKNEHHOCTE B 3HAYMMOCTH OGMONOTHMM JUIS COBPEMEHHOM IMBHIN3ALMM!
ofecrieueHyss HOBOTO YPOBHS Pa3BUTUSL MEAMLMHBI, CO3JAHHE MEPCHEKTUBHBIX
OMOTEeXHOJNIOrMH,  CMOCOOHBIX  peliath  pecypcHble  MpoOieMbl  PasBUTHS
4eJI0OBEYeCTBa, MOMCKa IyTel BbIX0Aa U3 rNo0albHBIX IKOJOTHHECKUX mpobiem u
obecrieueHust  mepexofaa K  YCTOMYMBOMY  pa3BUTHIO,  PALlMOHATBHOMY
MCIIOJIb30BAHHMIO TMPHUPOAHBIX PecypcoB MU (OPMUPOBAHUIO HOBBLIX CTaHAAPTOB
KU3HM;

3aMHTEPECOBAHHOCTh B  [MOJyYeHUW OHONOTMYECKUX 3HAHWM B  Lemsx
MOBbILIEHNWST  OOIIEH  KyJbTYpbl, €CTECTBEHHO-HAYYHOHW IPaMOTHOCTH, Kak
cocTaBHOM 4YacTH (YHKUMOHAJIBbHOH IpaMOTHOCTH OOydarollmxcs, (GpopMupyemoi
P U3yueHHH OHUOJOr1HM;

MOHUMaHKWe CYLIHOCTH METOJOB TO3HAHUS, UCIIONb3YEMbIX B €CTECTBEHHBIX
HayKax, CHNOCOOHOCTM WCMOJb30BaTh [OJydaeMble 3HAHUSA Ul aHaiau3a MU
OOBACHEHMs SBIEHUH OKPY’KaloIero Mupa W MPOUCXOASIINX B HEM W3MEHEHHH,
yMeHHe genaTh ODOCHOBaHHblE 3aKIIOUeHMs Ha OCHOBe Hay4dHbIX (aKTOB U
MMEIOLLMXCS JaHHBIX € LeJbIO MOJIyHeHHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTENIBHO MCIOIL30BaTh OMOJOrMYECKMe 3HAHUA IS
peLeHus mpobneM B pealbHbIX KU3HEHHBIX CHTYaLIUAX;

OCO3HAHME LEHHOCTH HAY4HOW JeaTe/bHOCTU, FOTOBHOCTh OCYLLECTBISAThH
MPOEKTHYIO U UCCIIEIOBATENILCKYIO AEATEIbHOCTh MHANBU/LYaIBHO U B TPYINIIE;

FOTOBHOCTE M CIHOCOOHOCT K  HENpepelBHOMY  00pa3oBaHMIO U
camM000pa3oBaHUI0, K AKTUBHOMY TI1OJIyYEHHIO HOBBIX 3HAHMH MO OMONOTMM B
COOTBETCTBUH C XKU3HEHHBIMH NOTPEOHOCTIMMU.

METAINPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yJibTaThl OCBOeHUs yueOHoro mpeamera «buomorus»
BKJIIOYAIOT: 3HAa4YuMble A0 (OPMHUPOBAHUS MHUPOBO33peHUs OOydarOLMXCS
MEeKIUCLUIUIMHAPHbIE (MeXIpeJAMeTHble) OOllleHayyHBIe TMOHATHUS, OTPAKarOLIUe
LIEJIOCTHOCTh HAY4YHOW KapTHHbI MHUpa UM CHeud(UKy METOAOB MO3HAHMS,
MCTIOTB3YEMBIX B €CTECTBEHHBIX HayKaX (BELLeCTBO, HEprus, siBIeHME, Ipoliecc,
cucTema, Hay4Hbld (aKT, NPUHUHKI, TMIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpMS,
McclieoBaHue, Ha0NIeH!e, U3MEPEHUE, SIKCIIEPUMEHT U APYTUX), YHUBEPCAIbHbIE
ydeOHble neficTBUs  (MO3HABaTeNbHbIE, KOMMYHHUKAaTUBHBIE, PETyISTHBHBIE),
obecrneuupaioliye (popMupoBaHue (pyHKUMOHAILHOW [PAMOTHOCTH W COLIHAILHOM
KOMITETEHIIMM  O0yd4arouuxcs, CrnocoOHOCTh  OOyuyarolUXCS — UCMONb30BATh
OCBOEHHbIE MEXIUCLUMILJIHHAPHBIE, MUPOBO33PEHYECKHE 3HAaHHWA U YHUBEpCallbHbIe
y4eOHble NefcTBUA B MO3HABATEIBHOM U COUMAIbHON NPaKTHKE.

MertanpenMeTHbIe pe3y/ibTaTbl OCBOCHUS [POrpaMMbl CPEIHEro oOLIero
00pa30BaHKs 1OJIKHBI OTPaXAaTh:

OBaanenne yHHBEpCaJIbHbIMH y4eOHbIMHU No3HaBaTelbHbLIMH
AeHCTBHAMM:

1) 6a3oBble JorHuyecKkue gefdcTBUs:



CaMOCTOSATENBHO  (QOPMYJNHUpPOBATH W aKTyalu3upoBaTh  IIpodiemy,
paccmaTpuBaTh €€ BCECTOPOHHE;

HCIIOJIb30BaTh MPH OCBOGHUHM 3HAHMH NPUEMBI JIOTHYECKOrO MbILLLIEHMS
(aHanu3a, cuHTe3a, CpaBHEHUs, KlaccupuKayu, ob00IIeH s ), PACKPBIBATE CMBICIT
OMOJIOrHUECKUX TIOHSATHH (BB]II,EHSITB UX XapaKTepHbIEC IIPHU3HAKH, YCTaHaBJIUBATb
CBSI3U C APYTUMHU NOHATUAMHU );

ONpEeNeNnsaTh LENH MAESATeNbHOCTH, 3ajaBas [apaMerpel W KpHTEpUH WX
HOCTHXKEHHUSA, COOTHOCHTD pPE3YbTAaThl ACATC/IbHOCTH C MNOCTABJICHHBIMU LEIAMH,

MCI0J1b30BATh OMOJIOrMUECKHe MOHSITUS 11t OObSICHEHUS! (DAKTOB U SIBIEHMH
KUBOW NPUPOJIBL;

CTPOMTb JIOTMYECKHE pacCyX/eHusl (MHAYKTHUBHbIe, IEeNYKTHBHbIE, [0
aHallorMu), BBISBISATH 3aKOHOMEPHOCTH W IPOTUBOPEYHsT B paccMaTpUBaeMbIX
SABJIEHUAX, (POPMYIAUPOBATH BbIBO/IbI U 3aKITHOYEHUS;

NIPUMEHSATH CXEMHO-MOJIEJIbHBIE CpecTBa 115t IpescTaBlIeHUs
CYLUECTBEHHbBIX CBSI3€d W OTHOLUCHUU B M3yuaeMblX OMOJIOTMYECKUX OOBEKTax, a
TaK)Ke MPOTUBOPEUUI Pa3HOTO PO/A, BBISIBICHHBIX B Pa3lIMUHBIX HH(MOPMALMOHHBIX
UCTOYHHUKAX;

pa3pabarbiBaTh [U1aH pelleHusl MpoOieMbl ¢ yuéTOM aHalu3a HMEHOLLUXCS
MaTepHallbHbIX U HeMaTepUuallbHbIX PECYpPCOB;

BHOCUTH KOPPEKTHBBI B I€ATEIIbHOCTh, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
LHeJsAM, OLCHUBATL pPUCKH ﬂOCﬂeﬂCTBHﬁ AESTETIBHOCTH

KOOPAMHHUPOBAaTb M  BBINOJHATH paldoOTy B  YCIOBUAX  PEAlIbHOIO,
BUPTYaJllbHOTO ¥ KOMOMHUPOBAHHOI'O B3aUMOIEHCTBUS;

pa3BUBaTh KPEATUBHOE MbILIIEHHE MPHU PeLIEHNH KU3HEHHBIX NTPOOJIEM.

2) 6a3oBble Hecllel0BaATe/IbCKHE AelicTBHS:

BJa/1€Th HAaBbIKAMU yueOHO-UCClIe/I0BATENLCKON U MPOEKTHOMN NEeATeIbHOCTH,
HaBbBIKAMH paspclIeHHA HpOﬁHGM, CMOCOOHOCTHIO H T'OTOBHOCTBIO K
CaMOCTOATEJbHOMY [TOUCKY METOJIOB PELUEHHUsl IPAKTUUYECKUX 3a7a4, NPUMEHEHHIO
Pa3IUYHBIX METOIOB NO3HAHUS;

HCNOJB30BaTh pasjiuyHbie BHAbLI AEATECIABHOCTH [1O [NOJIYHEHHKD HOBOI'O
3HAaHHA, €ro HHTEPIIpETAalHuH, npeo6pa3()BaHHm H MNPpHMEHEHHK) B yqeGHbe
CUTyalUsiX, B TOM YUCJIe [IPU CO3AaHUU YUeOHbIX U COLMATIbHBIX IIPOEKTOB,

(dopMUpOBaTh HAyUHbIH THI MBILLICHHS, BIaAeTh HAyYHONH TEPMUHOJIOTHEH,
KIIKO4YeBbIMH IMOHATHAMMW U METOdaMMU

cTaBUTh W QopmynupoBars coOCTBeHHble 3aaaud B 00pa3oBaTelbHOM
ACATCIBHOCTH H JKU3HCHHBIX CHTYAIUAX,

BbIABJATL T[PHYHHHO-CICACTBEHHbLIC CBA3W W aKTyalW3UPpOBaTh 3ajayy,
BBIABUTaTh THIIOTE3Y ee PELICHH, HAXOOHTh apryMeHThl JJId J0Ka3aTeJILCTBA CBOUX
YTBEPXKAEHHWH, 3a1aBaTh NapaMeTpbl U KPUTEPUU PELLEHHS,

aHAJIM3UpPOBAaThL IIOJYYEHHbIE B XOIe PpPelIeHWus 3ajadd pPe3ylibTaThl,
KPHTHYCCKH OUECHHUBATh UX JOCTOBEPHOCTb, [IPOrHO3HMPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JIaBaTh OLEHKY HOBLIM CUTYalLUsSIM, OLUEHUBATE NPUOOPETEHHBINA OIIbIT;

OCYILIECTBIJIATH ueneHanpaBneHHbIﬁi I[MOHUCK TIIEPEHOCa CPENCTB H crioco6oB
JEeHCTBUS B IPO(ECCUOHATILHYIO Cpeny;



YMETb MEPEHOCHTh 3HAaHHSA B [M03HABATENbHYKO W MPAKTHUUECKYK 00nacTH
AKU3HEAEATE/IbHOCTH;

YMETb UHTEIPHUPOBATh 3HAHKA M3 Pa3HbIX MPeMETHbIX obnacTei;

BBIIBUIaTb HOBbIC MJIeH, Mpeajaratb OpUruHajlbHble MOAXOJbI M pelleHus,
CTaBUTH MPOOIEeMBI U 3aJ1a4H, NOIyCKaIOIIKUe albTEPHATHBHEIE PEIIeHHS.

3) paborta ¢ nHopmaumeii:

OPHEHTUPOBATECA B Pa3IMYHBIX UCTOUHUKAX MHPOPMaLUU (TeKcTe yueOHOro
MocoOusi, Hay4HO-NOMYJSPHOH JuTeparype, OHOJOrMYECKHX CIOBapsAX |
CIpaBOYHHKAX, KOMIILIOTEpHBIX ©a3ax naHHbIX, B VHTepHere), aHAIU3MPOBAThH
MHPOPMALMIO PAa3TUYHBIX BHAOB M (POPM IMPEACTABIEHUS, KPUTUUECKH OLEHWBATD
€€ JIOCTOBEPHOCTh U HEMPOTHBOPEYHBOCTD;

(GopMynHpoBaTh 3anmpockl ¥ MPUMEHSITh Pa3iM4YHbIE METObI NMPU MOUCKE M
oTOOpe OKoNoruyeckod MHpopMaluu, HeOOXOAUMON JJisi BBITIOJHEHUS YueOHbIX
3ajau;

NpUOOpEeTaTh OMNbIT HCHOJNb30BaHUA HH(OPMALIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHH, COBEPLIEHCTBOBATh KYJbTYPY aKTHUBHOTO HCITOJIb30BAHHS pPa3/iMyHbIX
MIOUCKOBBIX CUCTEM;

CaMOCTOSITENIEHO ~ BBIOMpaTh  ONTUMaNbHYIO  (opMy  TpelcTaBieHHS
Ouonornveckoil HHpopmauuu (cxembl, rpauKi, AHarpamMmbl, TaOJULIbl, PUCYHKH 1
Apyroe),

MCIONb30BaTh HAay4HbIH sA3bIK B KadyecTBe cpeAcTBa Npu pabote ¢
Ouosiornyeckoll  MH(pOpMaLuel: nNpuUMEeHATb XUMHUUYecKHe, (u3nueckue u
MaTeMaTHUYECKUE 3HAKM M CHUMBOJbL, (hopmylnbl, abOpeBUaTypy, HOMEHKIATYPY.,
MCIIOJIb30BaTh W NpeodpasoBbIBaTh  3HAKOBO-CUMBOJIMUECKUE  CpeACTBa
HAIJSIAHOCTH;

BIaJIETh ~ HaBblKaMM  paclo3HaBaHWs W 3alMThl  HMH(pOPMALUH,
MH(POPMALIMOHHOH 6e30MaCHOCTH JINYHOCTH.

Opaanenne yHuBepcaJbHbIMH KOMMYHHKATHBHBIMH 1eiCTBHAME:

1) ob1uenHue:

OCYLIECTBJISATh KOMMYHHKALMU BO Beex cepax KU3HU, aKTUBHO yuacTBOBaTh
B [Manore WIM OUCKYCCHH MO CYINECTBY 00OCyXaaeMod TeMbl (yMeHHe 3aJaBaTb
BOIIPOCHI, BBICKA3bIBaTh CYJXKAEHUA OTHOCHUTE/IBHO BbIIOJHEHUs MNpeagaraeMon
3a/la4yd, YYHUTHIBATb WHTEPECHl M COTJIACOBAHHOCTb MMO3WMLMN OPYTHX YYaCTHUKOB
JManora Uiy JUCKyCCHUH);

pacrno3HaBaTh HeBepOanbHble cpejacTBa OOLUEHHS, MOHUMATh 3HAueHHe
COLMANbHBIX 3HAKOB, NPENNOCHUIOK BO3HUKHOBEHUS KOH(JIUKTHBIX CUTyaLUH,
YMETb CMAr4aTh KOH(MJIUKTBI U BECTH NEPErOBOPbI;

B/1aJIeTh pa3IMYHBIMU criocobaMu OOIIeHHs W B3aWMOJAEHCTBUS, MOHUMATh
HaMepeHHUsl APYTUX JIIOJAeH, NPOsIBIAThH YBaXHUTEIbHOE OTHOLLEHUE K COOeCeIHUKY U
B KOPPEKTHOH (hopme dhopMyTHPOBaTH CBOM BO3PAIKEHHUS;

pa3BEPHYTO M JIOTMUYHO M3JaraTb CBOK TOUKY 3PEHMSI C UCIOJb30BAHUEM
SI3BIKOBBIX CPEACTB.

2) coBMecTHasl 1eATeJIbHOCTb:



[IOHUMATh U MCII0JIb30BaTh MPEUMYLIECTBA KOMAHAHOW ¥ MHAMBUIYaTbHOU
paboThl MpU peleHun duonoruueckoi npodneMbl, 000CHOBBIBATL HEOOXOAMMOCTh
MpUMEHEeHHs TPYNNOBbIX (JOPM B3aUMOJIHCTBHS NPU PeleHHn yueOHOH 3a1a1u;

BbIOMpPATh TEMATUKY W METOJbl COBMECTHbIX AeHcTBUU ¢ yuéToMm oO01mMX
MHTEPEeCOB U BO3MOKHOCTEH KaKJ10Tro ujleHa KOJIeKTUBA;

NpUHUMATL  LEJd  COBMECTHOM  JeATe/IbHOCTH, OpraHu30BbiBaTb U
KOOPAMHUPOBATE HEHCTBHUS 1O €€ [JOCTWUXKEHHUIO: COCTaBJIATh IJIaH JeHCTBHH,
pacrpenenarb polud ¢ y4€TOM MHEHMH Y4acTHUKOB, OOCY)KOaTh pe3yJbTaTbl
COBMECTHOMH paboThl;

OlLIEHWBaTh KA4YeCTBO CBOEr0 BKJIaJa M KaXXAOro y4YacTHHKA KOMaHIBl B
001K pe3yabTar 1o pa3paboTaHHbIM KPUTEPUSIM;

npenjlaraTb HOBBIE TIPOEKTHI, OLEHMBATb HAEH C MO3ULHUH HOBHU3HEI,
OPUI'MHAJILHOCTH, NPAaKTUYECKOM 3HAUUMOCTH;

OCYIIECTBJIATE [MO3UTHBHOE CTpaTerHyeckoe TOBeJeHWEe B Pa3IUYHBIX
CUTyaLHUsX, IPOABIATh TBOPYECTBO U BOOOpaKeHUe, ObITh HHULIMATUBHBIM.

OBaasenune yHHBepCAIbHbIMHU PEryJISiTHBHBIMHU 1eHCTBUSIMH:

1) camoopranusauus:

HCTIOJIB30BaTh OHOJIOTHYECKHE 3HAHWS U BBISIBICHHS 1NpobjeM W ux
peLieHus B JKU3HEHHDbIX U yUeOHBIX CUTYyalUsX;

BbIOMpaTh Ha OCHOBe OWOJIOrMYEeCKHMX 3HAHWM IejieBble U CMBbICIOBbIE
YCTAHOBKM B CBOMX AEHCTBUSX W NOCTYINKax MO OTHOLIEHUIO K JKMBOHM MpuUpoOne,
CBOEMY 3JI0POBbLIO U 3J0POBBIO OKPYXKAIOUIUX;

CaMOCTOSITEJIbHO OCYLLUECTBIIATh MO3HABATENIbHYIO IEeSTEIbHOCTh, BBISBIATE
npoOieMbl, CTaBUTb U (POPMYJIMpOBaTh COOCTBEHHbIE 3a4aud B 0Opa3oBaTelibHOM
JEeATENBbHOCTU W MU3HEHHBIX CUTYaUUsIX;

CaMOCTOSITEJIbHO ~ COCTaBJIsATh  IJIaH  pelleHuss [pobaemsl ¢ yuy€Tom
MUMEIOLLUXCS] PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U NMPeaIOUTEHUH];

NaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacLIUpATh paMKK yueOHOTo npeaMeTa Ha OCHOBE JIMYHBIX TIPEANOYTEHHH,

AeNlaTh OCO3HAHHBIA BBIOOP, apryMEeHTUPOBATH ero, OpaTh OTBETCTBEHHOCTH
3a pelIeHue;

OLIEHMUBATb IPUOOPETEHHBIN OMBbIT;

croco0CTBOBAaTh (POPMHUPOBAHUIO M TIPOSBIEHHIO LIMPOKOW 3PYAMLIUU B
pasHbIX OOJacTAX 3HaHMH, MOCTOSIHHO MOBbILIATL CBOW oOpa3zoBaTelbHbLId U
KYJbTYPHbBIA YPOBEHb.

2) CAMOKOHTPO/Ib:

JaBaTh OLEHKY HOBBIM CHUTYalMsiM, BHOCHTb KOPPEKTHUBbLI B HesTEJBLHOCTD,
OLIEHMBATh COOTBETCTBUE PE3YJIbTATOB LEJISM;

BJAAJEeTh  HaBbIKAMH  IIO3HaBaTeJIbHOW  pedrekcuu  Kak  OCO3HaHMs
COBEpLIAeMbIX JIEHCTBUM M MBICIUTENBHBIX IIPOLIECCOB, HX PE3YNLTATOB U
OCHOBaHUI, HCMONL30BATL NPUEMBI peduiekcuy AN OUEHKM CUTyaluH, BblOOpa
BEPHOTO peLLeHUSs;

YMETh OLIEHUBAaTb PUCKU U CBOEBPEMEHHO [PUHUMATH PEIIEHUS M0 HX
CHIUKEHUIO;



[PUHUMATE MOTHBBI W AapPryMeHTbl APYIUX [pd aHajiu3e pe3ylbTaToB
NesITeNbHOCTH;

3) npuHsTHE ceds M APYIHX:

NMpUHAMATL ce0sl, MOHUMas CBOU HEeJJOCTATKU U JOCTOMHCTBA,

MPUHUMAThL MOTHBBI W apryMeHThl OPYyTHX TMpH aHallu3e pe3yJbTaToB
NesTeIbHOCTH;

MpU3HaBaTh CBOE MPaBO W MPaABO APYTHX Ha OLINOKHY;

Pa3BUBATh CITIOCOOHOCTH MOHUMATh MUP C MO3ULMHK IPYTrOro YejI0BeKa.

HNPEAMETHBIE PE3YJBTATHI

ITpenmerHbie pe3ynbTaThl ocBoeHHst nporpammbl COO no Ouonoruu Ha
0a30BOM ypOBHE BK/IOHAIOT cnieuupuyeckue s yueOHoro rnpejamMera «buosorus»
Hay4Hble 3HAHWS, YMEHHUS M CHOCOObI NEeUCTBUI 110 OCBOCHWIO, MHTEPIIPETaLUH
U npeodbpa3oBaHUIO 3HAHUM, BUBI J€ATENbHOCTH MO MNOIYUYEHHIO HOBOIO 3HAHWUS U
NIPUMEHEHUIO 3HAHWW B pasiMuHbIX YUeOHBIX CUTyaLMAX, a TaKKe B PeajbHbIX
KU3HEHHBIX CUTYalUsX, CBA3AHHbIX ¢ Ouosnorued. B nporpamme npeaMeTHbIE
pe3yabTaThl MPeACTaBAEHbI 110 TojaM 00yUYeHHUs.

[IpeameTHble pe3yabTaThl OCBOeHUs ydebHoro npenmera «buonorus» ¢ 10
K1acce NOIKHbI OTPaXaTh:

¢(OPMUPOBAHHOCTh 3HAHUK O MeCTe U pojiu OUOJIOrUU B CHCTEME HAay4HOIrO
3HAHUS €CTECTBEHHbIX HayK, B POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTHHbI MUpa U Hay4HOr0 MHUPOBO33PEHHS, O BKJae POCCHICKUX M 3apyOeKHbIX
y4€HbIX-0MO0JI0r0B B pa3BUTHE OMOJIOrUH, (PYHKLIUMOHAIBHON IPAMOTHOCTH YeJl0OBEKa
JUTS] PeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbiBaTh coj/lepKaHue OUOJOrMYECKHMX TEPMHHOB M IMOHATHHM:
KM3HB, KIeTKa, OpraHu3M, Metabonu3m (0OMeH BelLeCTB U IIPeBpalleHUe SHEPIHun),
romMeoctas  (camMoOperyJsiusi), YypOBHEBasi OpraHu3alyss  JKUBBIX  CHCTEM,
caMOBOCIIpOM3BeleHUe (PEenpolyKLus), HacaeACTBEHHOCTh, H3MEHYHUBOCTb, POCT H
pa3BUTHE,;

yMeHHe u3naraTh OWoJIOrHyeckue Teopuu (KiIeTouyHas, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpajlbHasi JorMa  MOJeKyIsSpHOW  OWOJIOrHM),  3aKOHbI
(T'. Mennens, T. Moprana, H. Y. BaBuioBa) u yueHust (0 LeHTpax MHOToodpasus u
IPOUCXOKAEHUS KyIbTypHbIX pacTeHuil H. Y. BaBuiiosa), onpenessTs rpaHulibl UX
[IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEeHHEe BJIaJIeTh METOAMH HAYYHOTO MO3HAHUs B OMOJIOTHH: HADIIOAEHHE U
OIUCaHHEe KUBLIX CHUCTEM, I[IPOLIECCOB W SIBIIECHUM, OpraHusalus W NpOBeJeHHE
OHOJIOrNYECKOro IKCIIEPUMEHTA, BbIABUIKEHUE TUITOTE3bl, BBISBIIEHHE 3aBHCHMOCTH
MEXKIY MCCHeAyeMbIMU BeIUYMHAMU, OOBSCHEHHE [OJYHYEHHBIX pPE3YJIbTaTOB,
HCTIOJIb30BAHHBIX HAYYHbIX MMOHATHH, TEOPHU U 3aKOHOB, YMEHHE [€NIaTh BbIBOJIbI
Ha OCHOBAHMWU IOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJIENSATh CYyIeCTBEHHbIE MPU3HAKKW BUPYCOB, KIIETOK MPOKAPHOT H
YKApUOT, OJHOKJIETOYHbIX M MHOTOKIETOYHBbIX OPraHU3MOB, OCOOEHHOCTH
npolleccoB: oOMeHa BELIECTB M IpeBpAIleHUs] YHEPruH B KieTKe, (POTOCHHTE3a,
MIaCTHYECKOr0 W 3HEPreTuYeckoro oOMeHa, XeMOCHUHTe3a, MUTO3a, Meklo3a,



OMJIOAOTBOPEHHUSI, Pa3MHOKEHMs, WHIMBUAYAJIbHOTO PAa3sBHTHS  OpraHusMa
(oHTOrEeHEe3);

YMEHHE MPUMEHATh MONyueHHble 3HAHWUA U1l OObACHEHHUsS OHOJNOTMYECKUX
NPOLIECCOB U SIBIEHUU, JJIsl MPUHSATUS MPAKTUHECKUX PEILIEeHUH B MOBCEIHEBHOM
KU3HM C LeNbpr oOecrieyeHust 0e30MacHOCTH CBOEro 3J0POBBS W 3[0POBBA
OKpYKaILIUX e, coOoIeHHsT HOPM I'PaMOTHOIO MOBENEHHUS B OKpYy Karole
MPUPOJHONW cpele, NOHUMaHWe HeOoOXOJAMMOCTH HCIOJIb30BaHUs JIOCTHXKEHUH
COBPEMEHHOM OUOJIOrUU U OHOTEXHOIOrUH ans paloHaIbHOTO
MIPUPOAOTIOIL30BAHMUS;

yMEHHE peluaTh JJIEMEHTapHble TIeHeTUYecCKHe 3aja4d Ha MOHO- U
JIMrHOpUIHOE CKpellUMBaHWe, CLEIUIEHHOE HacjeloBaHue, COCTaB/sATh CXEMbl
MOHOTHOPUIHOTO CKpEUIMBaHUs IS TMpeacka3aHus Hac/ieOBaHUs IPHU3HAKOB Y
OpraHW3MOB;

yMEHHE BBIMOJIHATL JlabopaTopHble W INpakThueckue paboThl, cobI0AaTh
npasuia npu padote ¢ yuebubiM 1 1abopaTopHbiM 000py10BaAHUEM;

yMEHHE KPUTUYECKH OLEHWBATb M HHTEPHPETUPOBATH HH(MOPMALUIO
OHOJIOrMYEeCKOr0  COACPXKaHWs, BKIIOYAIOLIYH) TCEBIOHAYYHBIE 3HAHHUS U3
pasiMYHBIX MCTOYHMKOB (CpeicTBa MacCcoBOM MH(OpMaLUW, HAYUHO-TIONYIISIPHBIE
marepuaibl), 3THYECKHE AacCleKThl COBPEMEHHbIX HccenoBaHuil B Ouonoruu,
MEeIUIIHHE, OMOTEXHOIOTHH;

YMEHUE CO3[aBaTh COOCTBEHHbIE [MUCbMEHHbIE W YCTHble COOOLIEHHUS,
0000111ass OuoJiornueckyo MH(pOpMaAUMIO U3 HECKOJIBKMX HCTOYHMKOB, FPAMOTHO
HCTIONTb30BaTh IOHATHHHBIN anmnapat OUOJOTHH.

[IpenmertHblie pesyibTaThl OCBOeHUs yueOHoro npeamera «buonorus» ¢ 11
Kilacce NOIKHBI OTpaXkaTh:

c(hOpMUPOBAHHOCTL 3HAHUI O MecTe U poJik OUOJIOrMHU B CUCTEME HAyuHOI'o
3HAHWS €CTeCTBEHHBIX HayK, B GOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTHHbI MUPa U HAY4YHOI'0 MHUPOBO33pEHMs, O BKJa/le POCCUHCKUX U 3apyOeiKHbIX
yu€HBIX-OUO0JIOTOB B pazBUTHE OMONOTHH, (PYHKIIMOHAIBHON TPAMOTHOCTH YeJIOBEKa
JUISI PELLEeHUs HKU3HEHHbIX 3aa4;

YMEHUE PacKpbIBaTh CojiepiKaHnue OMOJIOrHuecKuX TEPMUHOB U NTOHATHN: BULL,
monyJsuus, reHooHd, 3BOJJIOLMS, ABMXKYLIME CUIbl ((AaKTOphbl) 3SBOJIOLUH,
MPUCTIOCOOIEHHOCTh OPraHW3MOB, BHA000pa30BaHUe, 3KOJIOrMYeCKHe (aKTOpBHl,
KOCUCTEMA,  MPOAYLEHTbI, KOHCYMEHTbl,  PeIyLEeHTbl, Lenu  [HUTaHus,
IKOJIOrMuecKas nupamuia, OuoreoleHos, Guochepa;

yMeHWe u3j1araTh OWOJIOTHYECKHe TeopuH (3IBOJOUMOHHas Teopua Y.
JlapBuHa, CHUHTETHYECKass Teopusi HBOJIOLMM), 3aKOHbI M 3aKOHOMEPHOCTH
(3apomsiieBoro cxoxctsa K. M. Bapa, yepenoBaHMs TNIaBHBIX HallpaBlIeHUH W
nyteir ssomouuu A. H. Cesepuosa, ydyenus o Ouocdepe B. WM. Bepnanckoro),
OTIPENENATh TPAHHUIIbI KX MPUMEHUMOCTH K )KMBBIM CHUCTEMAM,;

yMEeHHUe BaIeTh METOJAMM HAYYHOI'O [03HAaHMsl B OMONOTHU: HAOMIOJCHUE 1
OMMCaHWe >KUBBIX CHCTEM, MPOLIECCOB W SIBJIEHWMH, OpraHM3alvs W TpPOBEICHUE
OHOJOrNYECKOro IKCIEePUMEHTa, BblJABUKEHUE TMIIOTE3bl, BbIABICHHE 3aBUCHMOCTH
MEXKy MCClielyeMbIMM BeJIMYMHAMM, OOBICHEHHE TIOJYyUYEHHBIX PEe3yNbTaToB,



MCTTIOJIb30BAHHbBIX HAYUYHBIX TOHATHI, TEOPUH M 3aKOHOB, YMEHHE [e/1aTh BBIBO/IbI
Ha OCHOBAHMM MOJYYEHHBIX Pe3yJIbTaTOB;

yMEHHE BBIICNATh CYLIECTBEHHbIE MPHU3HAKUM CTPOEHUS OHOTOrHUECKHUX
OOBEKTOB: BWJAOB, TMOMYJSLMHA, NPOAYLUEHTOB, KOHCYMEHTOB, pPEeAyLEHTOB,
OMOreoleHO30B W 9KOCHCTEM, OCOOEHHOCTH IPOLIECCOB:  HACJeICTBEHHOM
M3MEHUUBOCTH, €CTECTBEHHOro 0TOOpa, BUA000pa30BaHMs, MPUCITIOCOOIEHHOCTH
OpraHnu3MOB, JEHCTBHMsA 9SKOJIOrHYeckux (aKTOpOB Ha OpraHM3Mbl, MepeHoca
BEILIECTB M TMOTOKA ODHEPrMM B DKOCHUCTEMAax, aHTPOMOreHHbIX W3MEHEHUH B
IKOCHCTeMax CBOEW MECTHOCTH, KPyroBOpoTa BelUecTB W OHOreoXMMHYECKHX
LMKITOB B Ouocdepe;

YMEHHUE MPUMEHSThH MOJyUYeHHble 3HAHUS )il OO0bICHEHUS OHOIOrHMYECKUX
NIPOLIECCOB M SIBJCHHUH, AN NMPUHATHS NMPaAKTHYECKUX peLleHUl B ITOBCEIHEBHOM
KM3HM C 1lenblo  obecriedeHusi 0e30MacHOCTH CBOErO 3/0POBbS U 310POBbS
OKPYKaKOUIMX JIFoIeH, coOM0eHUsT HOPM IPaMOTHOTO MOBEJEHHUS B OKpYXKarollen
MPUPOAHOM cpele, MOHUMaHue HEOOXOAMMOCTH HCMONb30BaHUS JOCTHIKEHMH

COBpEeMEHHOW OUOJIOrMH ISl pAaLMOHAJIBHOTO MPUPOIOMNOJb30BaHNUS;

YMEHHE pellaTh dJeMeHTapHble OHONOrUYecKue 3a7aduu, COCTABIIATh CXEMBI
repeHoca BEIIECTB M DHEPTHH B KOcHcTeMax (Lenu NMUTaHus);

yMEHHE BBINOJHATH JaboparopHbie M MpaKkTUdecKkue paboTbl, COOMOAATH
rnpaBuna npu pabore ¢ yueOHbIM 1 nabopaTopHEIM 000PYA0BAHKEM;

YMEHHUE
OUOJIOrMYECKOro

KPpUTHYECKH OLCHHBATb
COAEPKaHH,

BKJIIOYAIOLLYIO

H

UHTepIpeTUpOBaTh
[CeBJIOHAYYHbBIE

UH(pOpMALUIO
3HAHUS U3

pasliidHbIX HCTOYHHUKOB (cpencTBa MacCcoBOU HH(_I)O]JM&L{HH, HaYYHO-ITOIYIAPHBIC

MaTepuabl),

paccMaTpuBaTh

riodasibHbIe

JKOJIOrH4YECKHE

npobJieMsl

COBPEMEHHOCTH, (JOPMHUPOBATE IO OTHOLIEHHUIO K HUM COOCTBEHHYIO TIO3ULIHIO;
yMeHHUEe CO3/1aBaTh COOCTBEHHbIE TMCbMEHHBIE U YCTHbIE cO00LIeHNs, 000011as

ouosioruuec KYHO

UHpOpMaLHIO

H3

HECKOJIbBKHX

MCIIOJIb30BaTh NIOHATHHHbIN anmnapat OUOJOr1H.

TEMATUYECKOE [INIAHUPOBAHUE

HWCTOYHHUKOB,

rpaMOoTHO

10 KJIACC
Ne | HammenoBanue KonuuectBo 1wacoB DnexTpoHHbIe (LUDPOBLIE)
n/m| pas3aenoB U TeM  |Beero Kontponshble|[Ipaktuueckue o0Opa3oBaTeNibHbIE PECYPChI

[IpOrpamMMBI paboTEI paboThl
1 |[buonorus xak Hayka| 2 0.5 [[Bubnunorexa [IOK
https://m.edsoo.ru/7f41c292]]

2 |PKuBble cucTembl U 1 [[Bubmuorexa [TOK

UX OpraHu3alus https://m.edsoo.ru/7f41¢c2921]]
3 | Xumuueckuii coctaB|| 8 1 [[bubauoTteka [IOK

Y CTPOEHHUE KJIETKH https://m.edsoo.ru/7f41¢292]]
4 | XKusHenesTenbHOCTh| 6 [[Bubnuorexa ITOK

KJIETKH https://m.edsoo.ru/7f41¢292]]
5 |[PasMHOXeHUe U 3 1 [[Bubnuoreka LIOK

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

pa3BUTHE




Ne ||  HaumenoBanue KonuyecTBo 4acoB DneKkTpoHHEIe (M(pOBEIE)
nm/mj  paszienoB ¥ TeM  |Bcero|KonTpobHbie|[IpakTudeckue o0pasoBaTeNbHbIe PECypPChI
EROIRONIL. PaGoTLI paboTLI
OpPraHU3MOB
6 |HacnencTtBeHHOCTH 8 1.5 [[Bubnuorexa [IOK
¥ U3MEHYHBOCTD https://m.edsoo.ru/7f41¢292]]
OpraHu3MOB
7 ||Cenexuus 3 [[Bubmuoreka LIOK
OpraHU3MOB. https://m.edsoo.ru/7f41¢292]]
OcHOBEI
OMOTEXHOJIOTUH
8 |[PesepBHOE Bpems 1 [[bBubmuorexa LIOK
https://m.edsoo.ru/7f41¢292]]
[,I[oﬁaBHTb CTPOKY
OBILEE 34 0 4
KOJIMYECTBO
YACOB I10
[TPOTPAMME
11 KJIACC
Ne | Hammenoanue KonuuectBo 4acos DnekTpoHHBIE (LU(POBEIE)
n/m|| pa3zienoB U TeM |[Beero Kontponshble|[IpakTiueckie 00pa3oBaTelibHbIE PECyPChI
HPSEPAMMEL paboTHI paGoThI
1 | 2BosoLMOHHAA 9 1 [[bubnuorexa IIOK
Ouonorus https://m.edsoo.ru/7f41cc74]]
2 |Bo3HHMKHOBEeHHE U 9 0.5 [[bubnuorexa LIOK
pa3BUTHE KU3HU https://m.edsoo.ru/7f41cc74]]
Ha 3emie
3 |Opranusmsl u 5 1 [[Bubnuorexa LIOK
OKpY Karoast https://m.edsoo.ru/7f41cc74]]
cpena
4 [CoobiecTBa u 9 [[bubnuorexa [IOK
IKOJIOrHYecKre https://m.edsoo.ru/7f41cc74]]
CUCTEMBI
5 |[Pe3epBHOE Bpems 2 [[bubauoreka [IOK
https://m.edsoo.ru/7f41cc74]]
J106aBUTE CTPOKY
OBILIEE 34 0 2.5
KOJIMYECTBO
YACOB T'1O
[TPOTPAMME

NMNOYPOYHOE IIVIAHUPOBAHUE



10 KJACC

Ne HaumeHoBaHHe TeMbl Kosnuecr
YpoKa BO
4acoB
Pasznen 1. BBegenue 2
1. | CouepxkaHue u CTpyKTypa Kypca ob1uel 0MoJorum 1
Ucrtopus pazBuTtus 6uogoruu. MeToibl MO3HAHKS HKUBOI
IPUPOJIBI
2. | CymHOCTE )XHM3HHM M CBOMCTBA XKMBOTO. YPOBHHU OpraHU3aluy 1
JKMBON MaTepuu
Pasnen 2. OcHOBBI UHTOJOTHH 15
3. | Kneroynas Teopusi, 0cOOEHHOCTU XMMHYECKOT'0 COCTaBa KIIETKH 1
4. | Heopranuueckue BelIeCTBA KJIETKH. 1
5. | Opranuueckue MOJIEKYJIbl: YIJIEBOIbI, JKUAPBI, JTUITUIBL. 1
6. | Opranndeckue BeliecTBa. benku — 0MonOruyecKye moJIuMEpBIL. 1
DyHKIUK OJIKOB
7. | buonoruyeckue NoJIUMepbl: HyKJIE€UHOBBIE KHCIIOTHI 1
8. | AT® u gpyrue opraHu4ecKue COeIMHEHNs KIEeTKU. 1
9. | Crpoenue KIeTKM: LUTOIMIA3MA, S1PO, KIETOUHBIN IIEHTD, 1
pubocombl. JIa6/pa6. Nel «CpaBHeHHe cTpoeHHS KIETOK
pacTeHUH U JKUBOTHBIX).
10. | Ctpoenne xnetku: II1C, kommnexc IonbaKu, TM30COMBI, 1
KJICTOYHBIE BKITFOUEHHU S, MUTOXOHIPUH, TJIACTUBL, OPraHOMIbI
JIBWKEHUSL.
11. | OcobeHHOCTH CTPOEHUS MPOKAPUOTHUECKUX U DYKAPUOTHIECKHUX ]
KJIETOK.
12. | Hexnerounsle (hopMbl xu3HHA. Bupycsl u 6akreprodary. 1
13. | DHepreruyeckuii 0OMeH B KIIETKE. 1
14. | Cnoco0r1 nuTanus KieTku. DOTOCUHTES, XEMOCHHTES 1
15. | 'eneruveckut koa. Tpanckpunuus. CuHTe3 OEIKOB B KIIETKE. 1
16. | Perynsiust TpaHCKPUIILMK U TPAHCIISALMUH B KJIETKE U OpraHu3Me. 1
17. | KontponsHo-06001maromuii ypok «OCHOBBI LIUTOJIOTHNY 1
Pa3zgen 3. PazmHoXMeHHe H HHAMBHAYAJIbHOE Pa3BHTHE 7
OpraHH3MOB
18. | Pabora Han ommbkamu JKU3HEHHBIN [IUKIT KIETKH. |
19. | Muto3. AMHTO3. 1
20. | Metios. 1
21. | @opMBI pa3MHOXKEHUS OpraHM3MOB. becrionoe pa3sMHOXKeEHHE. 1
22. | ®opMbl pa3MHOXKEHHUs opranu3MoB. [1os10Boe pasMHOKEHHE. 1
['amerorenes.
23. | OHTOreHe3. OMOpPUOHANBHBIN IEPUO]] 1
24. | Ourorenes. [loctaMOpHOHATBHEIH TIEPHO. 1
Pa3pnen 4. OcHoBBI reHETHKH 1%
25. | 'ubpunonoruyeckuit Meroz. MoHOrHOpHIHOE CKPEILIMBAHNE. 1




26. | Ananusupyrolee ckpeniBanue. JurubpunHoe ckpeluBaHue. 1
I/p
Nel «CocTaBleHHe MPOCTEUILNX CXEM CKPEIIMBAHUS.
27. | B3aumogpetictBue HeannenbHbIX reHoB. II/p Ne2 «Pemenue 1
9JIEMEHTapHbBIX TeHETUYECKUX 3aau».
28. | XpoMocomHasi TeOpUs HacleACTBEHHOCTHU. [{uTonnasmaTiuyeckast 1
HACJIEICTBEHHOCTb.
29. | II/p Ne3 «Peuienue 3a1au Ha CLEIJIEHHOE HAclIeA0BaHUE U 1
KOZIOMUHHMPOBaHUEY.
30. | I'eneruka onpeneneHus mosa 1
31. | Buasl mytauuid. [Ipyunnel MmyTanui. 1
32. | KoutponsHo-0006matouuil ypok «OcHOBBI reHeTUKU» Pelnenne 1
3a1a4y
33. | Merons! uccaeqoBaHKs T€HETUKH YEJI0BEKa. 1
34. | UTroroBoe TeCTUpPOBAHUE 1
11 KJIACC
Ne Pasznen, Tema Koanuect
ypOK BO
a 4acos
Paspgen 1. Yuenue 00 3BOJIIOLHH OPraHH4e€cKoOro Mupa 20
3aK0HOMEPHOCTH pa3BUTHA KHBOH NMPHPOALL. 11
IBOJIIOLHOHHOE
y4yeHHe
1 Vcropust pa3BUTHE 3BOMIOLMOHHEIX Uael CoBpeMeHHOE y4YeHune 1
00 3BOJIIOIUU
2 Bun u ero kputepuu. JIa6. pabora: «MopdoJiornueckue 1
0COOCHHOCTH pacTeHHH pPa3/IHYHbIX BHI0BY
3 [Tomynsius xak opma cymecTBOBaHHs BUJA . 1
- ['eHeTnyeckuii cOCTaB IOIYIALIUN 1
5 M3menenue reHooH A MOy IALUH. 1
6 boprba 3a cyuiecTBoBaHue U €€ (POPMBEI. 1
7 EctecTBeHHBIN 0TOOP U €r0 (HOPMBI. 1
3 H301MpyroLie MEXaHU3MbI 1
9 [Tpornecce! Buao0OpazoBaHus 1
10 MakposBodronus U e€ 10Ka3aTeIbCTBa. 1
11 I'maBHBIE HanpaBIeHUs BOIOLUYA OPraHUYECKOro MHUpa. 1
OcHoBbI ceieKUHH ¥ OHOTeXHOI0THHA 6
12 OCHOBBI CeJIEKI[MH; METO/Ibl U OMOTEXHOJIOTUH 1
13 Cenexuus pacTeHUH 1
14 Cenexuys )KUBOTHBIX U MUKPOOPIaHU3MOB 1
15 O60611eHue TeMbl «OcHOBBI Cenexuum» 1
16 3ayer «OcHOBbI yueHHsI 00 3BOJIIOLIMH 1
17 PaboTa Hag ominOKaMu 1




AnTponorenes. [Ipoucxoxienune yejoBexka 4

[a—

18 AnTponoreHes. [Tonoxenue yenoBeka B CACTEME XXUBOTHOTO

MHpAa.

19 | OcHoBHbIE CTAANKM AHTPOIIOICHE3A.

20 | JIBwxyl1ye CUIIBI aHTPOIIOreHe3a.

21 Pacel yenoseka. [IpaponuHa yenoseka

OcHOBBI 3KOJIOTHH.

22 Yto n3yuyaeT 3KOJIOTHUS.

,-.L,—n“.—n.—lp—-—a

23 Cpena obuTanus opranusMa U e€ hakTopsl. JKOIOIHIECKUEC
HUILU

24 OCHOBHEI€E THITbI 3KOJIOTHYECKUX B3aUMO/IEHCTBUM

25 Dkonoruyeckue coodiecTsa. CTpyKTypa cooOLIecTBa.

26 [Tuineskie Lenyd. JKonoruieckue nupamuasl. Il/p: 1
«CocraBienue
cXeM nepegayvy BelllecTB H 3HePruuy»

27 Pa3BuTHe U cMeHa OroreorieH030B. OCHOBHBIE 3aKOHBI 1
YCTOMYMBOCTHU )KMBOW IIPUPO/IBI

28 BiustHue 3arps3HeHUi Ha )KUBbIE OPraHU3MBI. 1

29 OCHOBBI PallMOHATIBHOTO MPUPOIOIOIB30BaHKA. 1
JBoJilonus 6uochepnbl H YeJIOBEK 5

30 I'unoTe3sl U COBpEMEHHBIE NTPEACTABIICHUS O IIPOUCXOXKICHUU 1
KU3HU

31 CoBpeMeHHbIe MPeCTaBIeHUs O BOSHUKHOBEHUH KU3HU HA 1
3emiie

32 OCHOBHBI€ 3TaIbI PA3BUTUS )KU3HH HA 3eMIIE. 1

33 Dpomonus 6rochepbl. AHTPOIIOreHHOE BIMsSHUE Ha Ouochepy ]
Hoocdepa

34 HToroBasi KOHTpo/IbHasi paboTa 1

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOTI'O

IMPOLLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHAJIBL VIS YUYEHUKA

* buonorus, 11 knacc/ [Naceunnk B.B., Kamenckuii A.A., Py6uos A.M. u apyrue
/Tlon pen. [Maceunuka B.B., Axuuroneproe obumectso «M31aTenbeTBo
«IIpocBeuieHue»

SHUMKNONeAUYecKuit ciosaps oHoro 6uonora Coct. Acnus MLE. — M.,
[Ipocseiienue

METOIUYECKUE MATEPHUAJIBI 151 YUUTEJIA

®pocun B.H., Cusornaszos B.M. ['oToBrMes K eAMHOMY rOCy AapCTBEHHOMY
sxzameny: Obuas Guonorus. - M.: Jlpoda.

U DPPOBBIE OFPABOBATEJILHBIE PECYPCBI H PECYPCHI CETU
UHTEPHET
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