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MNOACHUTEJIBHASA 3AIINCKA

IIpu paspaboTke mporpaMMbl 10 OHOJOTHUM TEOPETHUYECKYIO OCHOBY IS
OTIpEICICHUS] TOAXOA0B K (DOPMHUPOBAHHMIO COJACP)KAHUS yUeOHOTO MpeaMeTa
«buonorusi»  cocraBwiM:  KoHLentyaiabHble nosiokenus PIOC  COO o
B3aMOOOYCIIOBJICHHOCTH II€JIEH, COJIepKaHHUs, Pe3yJbTaTOB O0y4YeHUS U TPeOOBaHUIA
K YPOBHIO TIOJATOTOBKH BBIMTYCKHUKOB, MOJOKEHUS 00 OOIMX IENsIX M MPUHITUIIAX,
XapaKTePU3YIOIIUX  COBPEMEHHOE COCTOSHHE CHCTEMBI  CPEIHEro  OOIIero
obpazoBanus B Poccuiickoit denepanuu, a Takke IOJIOXKEHUS O crenuduke
Owonornu, e€ 3HAYEHWW B TIO3HAHWHM JKUBOM TIPUPOABI W  0OECTeUeHUU
CYIIIECTBOBAaHMs 4YesioBeueckoro ooOmiectBa. CoOrjlacHO Ha3BaHHBIM IOJOKEHUSIM,
OTpeIeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI TI0 OHOJIOTHH H €€ CTPYKTYpa.

[Iporpamma mo Ouosoruu Aa€T MpefcTaBiIeHUE O IeNsIX, 00 o0Iel crpaTeruu
oOy4eHMsI, BOCIIUTAHUS U PA3BUTHS O0yUYaIOIIMXCSA CPEACTBAMHU YU4EOHOTO MpeaMeTa
«buonorusy, onpenenseT o0s3aTENBPHOE MPEAMETHOE COACpPKAHUE, €TO CTPYKTYPY,
pacrmpejielieHde MO pasieliaM M TeMaM, PEKOMEHIYeMYI0 I0CJIe/I0BaTeIbHOCTD
M3Y4YCHHUST y4eOHOTO MaTepHana ¢ YYETOM MEKIPEAMETHBIX W BHYTPHIPEIMETHBIX
CBSI3€H, JIOTMKM 0Opa30BaTeIbHOrO  Mpollecca, BO3PACTHBIX  OCOOEHHOCTEH
oOydJarommxcs.

B mporpamme mo OMOJIOTHH Tak)Ke yUWUTHIBAIOTCS TPEOOBAHMS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM U TPEAMETHBIM pe3ysibTartaM oOOy4YeHHUs B
(GhopMHUPOBAHUM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBLHON JCATEIbHOCTH/YUSeOHBIX
JEHCTBUN 00YJAIONTUXCS TI0O OCBOCHHUIO COIEPKAHUS OMOJIOTHUECKOTO 00pa30BaHUsI.

B mporpamme mo Ouonoruu (10—11 kmaccel, 6a30BbIil ypOBEHb) peaii30BaH
NPUHITUI TIPEEMCTBEHHOCTH B WM3YyYCHHHM OWOJIOTHH, Ojarojmapss 4YeMmy B HeH
MPOCMATPUBACTCS  HANPABJICHHOCTh HAa  pa3BUTHE 3HAHWH, CBA3aHHBIX C
dbopMHpOBaHNEM €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS, IIEHHOCTHBIX OPUEHTAIIUN
JUYHOCTH, IKOJOTHYECKOTO MBIIIJICHUS, TIPEICTABIICHUI O 3J0pPOBOM 00pa3e KU3HU
u OepeXHBIM OTHOIIIEHHWEM K OKpY’Karolie mpupogHoit cpexe. [loatomy Hapsmy c

HU3yuyeHHEeM OOIeOUOIOTUUECKUX TEOPUM, a TaK)Ke 3HAHUM O CTPOEHUU >KUBBIX



CHCTEM DPa3HOr0 paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HHUX MPOIIECCOB B
nporpaMMe 1o OMOJIOTHH YJEJIEHO BHUMAaHHE HCIOJIb30BAHUIO MOJYYCHHBIX 3HAHUN
B TIOBCEAHEBHOM KM3HM [UJIl pEUICHUS NPUKIAJHBIX 3a/lad, B TOM YHCIE:
npo(UIAKTUKKA HACJIEICTBEHHBIX 3a00JICBaHUI YEJIOBEKa, MEIUKO-TEHETUYECKOTO
KOHCYJIbTUPOBaHHUSI, OOOCHOBAaHHS SKOJOTUYECKH I11€J1eCO00pPa3HOr0 IMOBEJCHUS B
OKpYXalollel MPUPOJIHON cpejie, aHallu3a BIUSHUS XO3SMCTBEHHOM IEATENHHOCTU
YelloBeKa Ha COCTOSHHE NPUPOJIHBIX M HCKYCCTBEHHBIX D3KOCHUCTEM. Y CHIICHHE
BHUMaHHUS K TPUKIAAHOW HANpaBJICHHOCTH YydeOHoro mnpenmera «buonorus»
MIPOJIMKTOBAHO HEOOXOJAMMOCTBIO O0ECIICUeHUs YCIOBHM MJIs PEIICHHS OIHON U3
aKTyalmbHBIX  3a/ad  IIKOJBHOTO  OHMOJOTHMYECKOro  o0pa3oBaHus, KOTopas
npeanosaraer (GOpMUPOBaHHE Yy OOYYaIOLIUMXCS CIIOCOOHOCTH alanTHUpOBaThCA K
W3MEHEHUSIM JHHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonorust Ha ypoBHe cpeaHero oOuiero o0pa3oBaHusl 3aHUMAeT Ba)KHOE MECTO.
Ona oOecneunBaeT (OpMUPOBAHHE y OOYHYAIOIIMXCS MPEICTaBICHUA O HAy4HOMH
KapTUHE MHpa, pacmupsieT W o00o0maeTr 3HaHUS O JKUBOM mpupoxae, e€
OTJIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM OpraHM3allUd W HBOJIIOLMHU, CO3AAET
YCIIOBUS JIs: TO3HAHUS 3aKOHOB KUBOM MPUPOABI, GOPMUPOBaHUS (HYHKITMOHATHEHOU
I'PaMOTHOCTH, HaBBIKOB 3/I0pOBOT0 M 0e30macHOro odpasza »KU3HHU, SKOJIOTHUECKOIrO
MBIIUIEHHS], IEHHOCTHOTO OTHOILLIEHUS K )KMUBOW MPUPOJIE U YETIOBEKY.

bonpmioe 3HaueHne OMOJOTHS MMEET TakKe IJIsl PEIICHUS BOCIUTATENBHBIX H
Pa3BUBAIOIIMX 3a/1a4 CPEAHETo 001Iero 00pa3oBaHusl, COIMAIA3AINN 00YIaIOIUXCSl.
N3yuyenue ounonoruu o0ecreunBaer YCIIOBHUS TUTSE (dbopmupoBaHUs
WHTEIJICKTYyallbHBIX, KOMMYHUKAIIMOHHBIX ¥  HH(QOPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KyJIbTYpbl, CIIOCOOCTBYET HHTErpaluu OHOJOTMYECKHX 3HAHUM ¢
MPECTaBICHUSAMH U3 IPYTHX y4EOHBIX MPEAMETOB, B YaCTHOCTH, (GU3UKH, XUMHH U
reorpaduu. Ha3BaHHBIE MOJOXKEHUS O TMpeAHA3HAUYEHUU Y4eOHOro IMpenmMera
«buonorus» cocTaBuIM OCHOBY [UIsl OINpEAeNeHUs MOIXOJ0B K OTOOpYy U

CTPYKTYPUPOBAHUIO €TI0 COJIEPKaHUS, MPEICTABIEHHOTO B IPOrpaMMe MO OMOJIOTHH.



Ot6op coxmepxanus ydeOHOro mnpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TMO3UIUN KyIbTypocOOOpa3HOTO TMOAXO0Aa, B COOTBETCTBHH C
KOTOpPBIM OOydYaroImmecs JTOJKHBI OCBOWTh 3HAaHWS W YMEHHUS, 3HAYUMbBIC IS
dbopmupoBaHus OOIIEH KyJIbTYpbI, ONPEACISIONINE aJICKBAaTHOE MMOBEICHNE YeTIOBEKA
B OKpYKalolleld MPUPOJHON cpene, BOCTpeOOBaHHBIC B TOBCEIHEBHON XU3HU U
MpakTUYecKor aesTenbHOCTH. Ocoboe MEecTo B 3TOM CUCTEME 3HAHWM 3aHUMAIOT
JIEMEHTBHI  COJEPIKAHUsS, KOTOPBhIE CIYXKaT OCHOBOHM s (OpPMHPOBAHUS
IPEICTAaBICHUI O COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHE MUPA U IIEHHOCTHBIX
OpUEHTAIUAX  JIMYHOCTH, CIHOCOOCTBYIONIMX TyYMaHH3alMd  OHOJOTHYECKOTO
oOpa3zoBaHus.

CTpykTypupOBaHUE COJEpKaHHUsI y4eOHOro MmaTepuajia B MporpaMMe IO
OMONOTHHM OCYIIECTBIIEHO C Yy4YETOM MPHOPUTETHOTO 3HAYCHHS 3HAHUNA 00
OTIIMYUTENBHBIX OCOOCHHOCTSIX >KMBOW MPUPOJBI, O €€ YpPOBHEBOW OpraHu3alluu U
HBOJIIOIUMU. B COOTBETCTBUU C ATUM B CTPYKType ydeOHOro mpenmera «buonorus»
BEIICIICHBI CIIEAYIOIINE CONep KaTellbHble TUHUN: «buonorns xak Hayka. MeTozsl
Hay4yHOro TMo3HaHus», «Kierka kak Ouonoruueckass cuctemay, «OpraHusMm Kak
Ouonornueckas cucrema», «CrucreMa W MHOrooOpa3ue OpPraHHYECKOro MHpPay,
«DBOJIOIHS KUBOHN MPUPOIBI», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTHY.

lens wu3ydenuss yueOHoro mnpeamera «buomorus» Ha 06a30BOM YpOBHE —
OBJNIaJIcHWEe  OOYydYalOIHUMHCS  3HAHUSAMH O  CTPYKTYpHO-(YHKIIMOHATHLHOM
OpraHu3alliy KUBBIX CUCTEM PAa3HOTO paHTa ¥ MPHUOOpPETEHUE YMEHUH HCIIOIh30BaATh
OTU 3HAHUS JJI TPAMOTHBIX JEHCTBUIA B OTHOIICHHH OOBEKTOB JKMBOW MPHPOABI U
PEIICHUS Pa3IMYHBIX KU3HCHHBIX TIPOOJICM.

JlocTikeHue 1menu u3ydeHws ydeOHoro mnpenmera «buonorus» Ha 6a3oBoM
ypOBHE 00ECTIeUNBAETCS PEIICHUEM CIEAYIONNX 3a/1a4:

OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMbl 3HAHUH O OHOJOTUYECKUX TEOPHsIX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, THUMOTE3aX, MpaBUjIaX, CIYXKAaIIUX OCHOBOM
st (OPMUPOBAHMS TPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O

MCTOJAX HAYYHOI'O ITO3HAHH:A, CTPOCHHH, MHOFOO6paBI/II/I U OCOOEHHOCTSX >KHUBBIX



CHUCTEM Pa3HOTO YPOBHS OPTAaHM3AIMHU, BBIJAIOIMIUXCS OTKPBITHSIX M COBPEMEHHBIX
HCCIIEIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHMe Yy OOYYalOIIMXCS TIO3HABATENbHBIX, WHTEIUICKTYaJIbHBIX U
TBOPYECKUX CIOCOOHOCTEH B TMpOIECCe aHajdn3a JaHHBIX O MYTAX pPa3BUTHSI B
OMOJIOTMM HAy4HBIX B3TJISAJ0B, UACH M TOAXOJOB K H3YYCHHUIO >KUBBIX CHUCTEM
Pa3HOIO YPOBHS OpTaHU3AIUY;

CTaHOBJICHHME y  OOydarommxcsi oOmeid  KynapTyphl, (YHKIIMOHAIHHOU
I'PaMOTHOCTH, Pa3BUTHUE YMEHUU OOBSACHATH M OLICHUBAThH SBJICHUS OKPYXKAIOIIETO
MUpa KUBOU TPUPOABI HA OCHOBAHWU 3HAHWM W OTBITA, MOJTYYEHHBIX TIPH U3yUEHUN
Omooruu;

dbopMupoBaHHe Yy OOYy4YalOImUXCSd YMEHUNW  WILTIOCTPUPOBATh  3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TIPAKTUYCCKON NEATCIBHOCTH YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUH;

BOCITUTAaHUE YOEKIEHHOCTH B BO3MOXHOCTH TIO3HAHHUS YEJIOBEKOM >KHUBOU
MPUPOJIbI, HEOOXOAUMOCTU OEPEKHOTO OTHOIIEHUS K HEM, COOMIOJICHUS] ITUYECKUX
HOPM IPU IPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAaHWE IIEHHOCTH OWOJIOTUYECKMX 3HAHWUW JUIsl TIOBBIMICHUS YPOBHS
HKOJIOTHYECKOM KYJIbTYpHI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE NMPUOOPETEHHBIX 3HAHWM U yYMEHHH B IMOBCEIHEBHOW >KM3HU IS
OLIGHKH TIOCITIEACTBHIA CBOEH AESITENFHOCTH MO OTHOUICHUIO K OKpY’Kalollel cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHWE U COOJIOJIEHHEe Mep MPOPHIAKTHKA
3a00J1eBaHU M.

B cucteme cpennero obuiero oopazoBanus «buosorus», nsydyaemass Ha 6a30BOM
YpOBHE, SIBISETCA OOS3aTENbHBIM YUEOHBIM MPEAMETOM, BXONSIIMAM B COCTaB
npeaMeTHon obsiactu « EctecTBeHHO-HaydHBIE IPEAMETHD.

Jlnst u3ydeHusi Ouonoruu Ha 06a30BOM ypOBHE CpeHEro oOIiero oOpa3zoBaHUs
orBoauTcs 68 wacos: B 10 knacce — 34 yaca (1 gac B Henenmto), B 11 knacce — 34 yaca

(1 gac B HezEMIO).



COILEPKXAHUE OBYUYEHUSA

10 KITACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBA3b OHOJIOTMM C OOIIECTBEHHBIMH, TEXHUYECKUMH H
JIpYTMMH €CTECTBEHHBIMU HaykamH, (uimocopuei, 3TUKON, 3CTETUKONW M TMPABOM.
Ponb O6uonoruu B GopMHUpPOBAHUK COBPEMEHHOM HaydyHOU KapTuHbI Mupa. Cucrema
OMOJIOTMYECKUX HAYK.

Metoapl MO3HAHUSA KUBOW TPUPOJBI (HAOIIOJACHUE, SKCIIEPUMEHT, OIMCAHMUE,
u3MepeHue, Kiaccudukanys, MoieIMpoOBaHuE, CTaTUCTUYECKasi 00paboTKa JTAHHBIX).

JeMmoHcTpanuun:

IToptpetsrl: Y. HapBun, I'. Menaens, H. K. Konbros, [[x. Yorcon u ®@. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/ bl TO3HAHUS JKUBOU MPUPOJIBD.

JlabopaTopHbie U IpaKTHYECKHE PA0OThI:

[Ipaktuueckass pabora Ne 1. «Mcrmonb3oBaHue pa3iMYHBIX METOJIOB TIPH
M3yYEeHUHU OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble CHCTEeMbI U MX OPTraHU3AIUS.

XKusble cuctembl (OMOCHCTEMBI) KaK TpeAMeT H3ydeHus Ouonoruu. OTiaudue
YKUBBIX CHCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHMCTEM W WX pa3HOOOpa3ue. YPOBHU OpraHU3aIMu OMOCHUCTEM:
MOJICKYJISIPHBIN, KJIETOYHBIM, TKAHEBBIM, OPTaHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOM,
HKOCUCTEMHBII (OMOTe0LEHOTHYECKUH ), OMOCHEPHBIN.

JdemoHcTpanuu:

Tabmuiel 1 cxembl: «OCHOBHBIC NMPU3HAKU KU3HU», «YPOBHHU OpraHu3aluu
YKUBOU MIPUPOIBI».

O6opynoBanue: Mmojens mosiekyisl JJHK.



Tema 3. XumMHu4ecKuil COCTaB M CTPOCHHUE KJIETKH.

XUMHUYECKHM COCTaB KIETKH. XHMHUYECKHAE BJIEMEHTBI: MaKpO3JIEMEHTBHI,
MHUKpPO3JIEMEHTBL. Bo/la 1 MUHEpaIbHbIE BEIECTBA.

OyHKIIMM BOABI W MHUHEPAJbHBIX BemectB B  kietke. [lomnepxkanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHue O€IKOB. AMMHOKHCIOTHI — MOHOMEpHI OEJIKOB.
He3zameHnmble M 3aMEHHMBIE AMUHOKHCIOTBI. AMHHOKHCIOTHBIM COCTaB. YPOBHU
CTPYKTYpbl ~ OCJIKOBOM  MOJEKyNbl (MEpBUYHAS, BTOPUYHAs, TPETHUYHAs U
YETBEPTHUYHAS CTPYKTypa). XUMUYECKHAE CBOMCTBA 0eIKOB. bruonornveckue GyHKImm
OEJIKOB.

®depMeHTHl — Ouoorudyeckue Karanuzatopbl. CTpoeHue ¢depMeHTa: aKTUBHBIN
HEeHTp, cyOcTtparHas crneuudpuyHocth. Kodepmentsl. Butamuubl.  OTianuus
(dbepMEeHTOB OT HEOPTraHUYECKUX KAaTaIu3aTOPOB.

VYrieBosbl: MOHOCaxapuasl (TIIOKO3a, pubo3a U JE30KCUpU003a), JUcCaXapuibl
(caxapo3a, JlakTo3a) MW MOJMCaxXapuabl (Kpaxmay, TIJIMKOT€H, IeJUII0JI03a).
buonornyeckue GpyHKIIMM YTII€BOIOB.

Jlumuasl:  Tpurauuepunabl, — Gochomunuabl,  crepounabl.  ['mapoduiibHO-
rupodoOHbIe cBOMcTBA. buonorndyeckue GyHkiuu aunuaoB. CpaBHEHUE YTIEBOIOB,
OEJIKOB U TUTIUIOB KaK UCTOYHUKOB YHEPTHUU.

Hyxnennossie kucnorsl: JJHK n PHK. Hykieotuasl — MOHOMEpBI HYKJIEMHOBBIX
kucnoT. Ctpoenne u pynkiuu JJHK. Crpoenne u dynakuuu PHK. Buast PHK. AT®:
CTpoeHue U QyHKLHH.

Huronoruss — Hayka o kierke. KieTtouHas Teopusi — MpUMEpP B3aMMOJICHCTBHUS
ujeil 1 PaKkToOB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIICTKH.

Krnerka kak uenoctHas xuBas cucrema. OOIIMe MPU3HAKK KIIETOK: 3aMKHYTas
HapykHas MmemOpana, Mmonekysbl JIHK kak remernueckuii anmapar, cucteMa CHHTE3a
Oernka.

Tunel KIETOK: yKapuoTHYeCcKas U Mpokapruotuyeckas. OCOOEHHOCTH CTPOEHUS

npokapuoTudeckon — kietku.  Kierounas — crenka — Oakrepuit.  CTpoeHue



YKapUOTHUYECKOH KJIeTKU. OCHOBHBIE OTIMYUS PACTUTENbHOM, )KUBOTHON U IpUOHON
KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIUKC, HUX
¢bynkun. [lnasmatuyeckas memOpana, e€ cBoiicTBa u (yHKuuu. [luTonnazma u eé
opraHousibl. OpHomemOpanHble opraHouasl kietku: OJIIC, ammapar ['ombmxu,
nu30coMbl.  [loslyaBTOHOMHBIE OpPraHOMABl KJIETKU: MUTOXOHJIPUU, TUIACTHUIBL.
[IpoucxoxkaeHne MUTOXOHApUA W TulacTuld. Buael mnactua. HememOpaHHbIE
OpraHOUIbl KJIETKHU: pUOOCOMBI, KIIETOUHBINA LIEHTP, HEHTPUOIU, PECHUUKH, )KT'YTHUKU.
@yHKIMY OPraHOUAOB KJIETKU. BKiroueHusl.

SAnpo — perynsaTopHblii UeHTp kieTkd. CtpoeHue sapa: siiepHas 000JI0YKa,
KapUOoIUIa3Ma, XpOMaTHH, SIIPBIIKO. XPOMOCOMBI.

TpaHcopT BEHIECTB B KIIETKE.

JemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IIIBann, M. Illneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammsbl: «PacnpeneneHue XMMHUYECKHX 3JIEMEHTOB B HEXHUBOM IPUPOJIE»,
«PacnpeneneHne XUMHUECKUX 3JIEMEHTOB B )KMBOU MPUPOJIE».

Tabmunsr u  cxembl: «llepuoguueckas Tabmuua XUMHUYECKUX JJIEMEHTOBY,
«CtpoeHue MoJiekyJsbl BoAb», «buocunTtes Oenka», «CTpoeHHE MOJIEKYJbI Oenkay,
«Ctpoenue ¢epmenta», «Hyknennossie kuciaotel. JIHK», «CTpoeHue Monaekysbl
AT®», «CtpoeHue 3yKapHOTHYECKON KIETKNW», «CTpOEHUE MKUBOTHOW KIETKWY,
«CTpoeHHEe pacTUTENbHOU KIEeTKN», «CTpoeHHE MPOKAPUOTHYECKOW KIIETKH,
«CTpoeHue sazipa KIETKN», « Y TIIeBOAbD, «JIumuasn.

O6opynoBaHne: CBETOBOM MHKPOCKOM, OOOpyIOBaHWE IS TPOBEICHUS
HAOJIOACHUM, W3MEPEHMM, HKCIIEPUMEHTOB, MHUKPOINpENapaThl PacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

JlaGopaTopHble 1 NpaKTUHYeCKHE PadoThI:

Jlaboparopnas pa6ota Ne 1. «3yueHue kaTaIuTHYECKON aKTUBHOCTH (hepPMEHTOB

(Ha mpuMepe aMuiIa3bl WK KaTajaasbl).



JlabopatopHas pabora Ne 2. «3ydeHne cTpoeHUs] KJIETOK PAaCTCHUH, >KUBOTHBIX
1 OaKkTepuil MoJl MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENApaTax U UX OMHCAHUEY.

Tema 4. ’KnzHeaessTeJJLHOCTH KJIETKH.

OOmeH BemiecTB, WM METa0oau3M. AccUMHWIIANNS (TUIACTHYECKUH OOMEH) |
JTUCCUMUIISIUSA  (PHEpPreTUYecKuidi OOMEH) — JIB€ CTOPOHBI €IMHOIrOo Ipollecca
MeTabonu3ma. Pollb 3aKOHOB COXpaHEHHsI BEUIECTB U OSHEPrUM B IMOHUMAaHUU
MeTabonmn3ma.

Tunel oOMeHa BemiecTB: aBTOTPO(HBIA U rereporpodHblil. Poib depmeHTOB B
oOMeHE BEIIeCTB U MPEBPAIICHUN YHEPTHH B KIIETKE.

®dotocunTe3. CBeToBass U TeMHOBasl (a3l poTocuHTE3a. Peakiuu GpoTocuHTE3A.
O¢ddextuBHOCTh (PoTOCHMHTE3a. 3HadeHHe ¢(OTOCUHTE3a JJIS >KU3HU Ha 3emiie.
Bnusnue ycnoBuil cpeapl Ha  (POTOCMHTE3 W CHOCOOBI  TOBBIIIEHUS  €rO
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHUI.

XeMocHuHTe3. XEMOCUHTE3Upyrolue OakTepuu. 3HAUYE€HUE XEMOCHUHTE3a ISl
JKWA3HU Ha 3eMIIE.

DOHepreTuueckuii oOMEH B KieTKe. PacuiemyieHue BeIecTB, BBIJCICHUE U
aKKyMYJIMPOBAHHE DHEPTUU B KIIETKE. DTallbl SHEPreTuyeckoro oomMeHa. ['nmukonus.
bpoxenue u ero Buubl. KuciopogHoe OKHCIEHHE, WM KIETOYHOE JIbIXaHUE.
OxucnurensHoe GochopunpoBanne. IPGHEeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakuuu matpuuynoro cunresa. I'enernueckas unpopmanus u JJHK. Peanuzanus
reHeTudecko uHpopMaluu B KIETKe. ['eHeTHueckwii KOoJ M €ro CBOWCTBA.
Tpauckpuniusi — Matpuunbiit cuate3 PHK. Tpancasuus — Ouocuntes Oenka. ITarbl
TpaHcisiuu. KonupoBanue aMuHokucnoT. Poibs pubocom B OnocuHTe3e Oenka.

Heknerounsie dopmbl xku3Hu — BUpychl. Vctopust oTkpeitusi BupycoB (/. U.
NBanoBckuit). OCOOEHHOCTM CTPOCHHUS M JKU3HEHHOTO IIMKJIA BHPYCOB.
bakrepuodaru. bone3nu pacteHuil, KUBOTHBIX U YEIIOBEKA, BHI3LIBAEMBIC BUPYCAMH.
Bupyc mmmynoxedurnuta yenoeka (BUY) — Bo3Oymutens CIIMJla. OOpartnas
TPaHCKPUIMIKSA, peBepTa3a U uHTerpasa. [lpodunakrrka pacnpocTpaHeHUs] BUPYCHBIX

3200JIEBAaHUMN.



JlemoHcTpanuu:

[Toptpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuubr uw cxembl: «Tunbsl nutanusy, «Merabonuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuii ooMen», «Xmoporiact», «Potocuntes», «Ctpoenue JJHK»,
«CtpoeHue u (GyHKIMOHUPOBaHHE TeHa», «CuHTe3 Oenkay, «['eHeTHuecKuil Koy,
«Bupyce», «bakrepuodarun», «CtpoeHue M sxku3HeHHbIM 1mka Bupyca CIIM/Ia,
oaxTepuodaray, «Pemmmkarus JTHK.

O6opynoBanue: wmonenu-anmumkanuu «Yasoenune JHK wu Tpanckpumimsy,
«buocunTes 6enkay, «CTpoeHHe KICTKN», Moelb cTpykTyphl JIHK.

Tema 5. Pa3MHoOKeHHe 1 MHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

Krerounslii UMK, WM KU3HEHHBIM 1WKI KieTku. MuTtepdaza u mutos.
[Ipouecchl, mporekatomme B HHTep(daze. Pemnmukanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpomocoMm. XpOMOCOMHBIH Ha0Op — KapUOTHII.
JIMTUIOUTHBIN U TatuIOUIHBIA XPOMOCOMHBIE HaOOphl. XpoMaTtusl. [lutonornyeckue
OCHOBBI Pa3MHOKE€HUS U HHAUBUAYAIBHOTO PA3BUTHUS OPraHU3MOB.

Henenue knetkn — muto3. Cramum murtosa. [lpounecchl, mpoucxoasmye Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCcKuii CMBICT MUTO3A.

[Iporpammupyemast rubesb KJIETKU — arornTo3.

@®opMbI pa3MHOKEHUSI OPTraHU3MOB: Oecrojioe W ToyioBoe. Buibl Oecronoro
Pa3MHOKEHUS: JICJICHUE HAABOE, IMOYKOBAHUE OJIHO- M  MHOTOKJIETOYHBIX,
cropooOpa3oBaHUe, BETeTaTUBHOE pa3MHOKeHHEe. MCKycCTBEHHOE KIJIOHMPOBAHUE
OPraHu3MOB, €0 3HAYEHUE JJII CEJIEKIIUU.

[TonoBoe pazMHOMXKEHUE, €r0 OTINYHUS OT OECIIOJIOrO.

Meiio3. Cramguu wmeito3a. I[lporecchl, mnpoucxoAsuue Ha CTagusix Meio3sa.
[ToBenenne xpomocom B Meo3ze. Kpoccunrosep. brosiornueckuii CMbICT U 3HAYEHUE
Meno3a.

["ameTorenes — mpoiiecc 0Opa3oBaHUs MOJIOBBIX KJIETOK Y >KUBOTHBIX. [losioBEIC

KCJIC3bl. CCMCHHUKHU U SIUYHHUKH. O6p330BaHI/IC 1 pa3BUTHUC IIOJIOBBIX KJIICTOK — raMeT



(cmepmaro3ouns, SUIEKIeTKa) — criepMaToreHes u oporeHe3. OCOOCHHOCTH CTPOCHHUS
AUIEKIIETOK U ciepmaTo30ou0B. OmnoaorBopenue. [lapreHorenes.

NunuBuayanpHoe  pa3BuTHe  (OHTOTeHEe3).  OMOpHOHAJIbHOE  pPa3BUTHE
(oMOpuorenes). OTamnbl SMOPUOHAIBHOTO PA3BUTUS Yy TMO3BOHOYHBIX JKHUBOTHBIX:
npoOJjieHne, racTpyismnusi, opraHoreHes. [locTamOpuoHanbHOE pas3BuTHE. THIIBI
MOCTAMOPHUOHAIBHOTO PAa3BUTHS: MPSIMOE, HEMPsIMOe (JTMYMHOYHOE). BiusHue cpessl
Ha Pa3BUTHE OPTaHW3MOB, (PAKTOPHI, CIOCOOHBIC BHI3BIBATH BPOKIEHHBIC YPOICTRA.

Poct u pazsutue pactennii. OHTOT€HE3 IIBETKOBOTO PAaCTEHUS: CTPOCHUE CEMEHH,
CTaJIn Pa3BUTHSL.

JleMmoHcTpanuun:

Tabmuubr u  cxembl: «®OpMbl pPa3MHOXKEHHUS OpPraHU3MOBY», «JlBoitHOE
OIUIOJIOTBOPEHUE Yy IBETKOBBIX pacTeHuid», «BererartuBHOe pa3sMHOXKEHUE
pacteHuit», «Jlenenue kinetku 6akrepuity, «CTpoeHe MOJOBBIX KIETOK», «CTpoeHue
xpomMocoMbl», «Kierounsli nmkim», «Pemmukanus [HK», «Mwuto3», «Mehos»,
«IIpsimoe n HenmpsiMoe pa3BuTHE», «['aMeTOreHe3 y MIICKONUTAIOIMNX U YETIOBEKaY,
«OCHOBHBIE CTaJIUA OHTOTCHE3A.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPaThI «Cnepmaro3ouabl
MJICKOMTUTAIOMIETO», «SIMIEKIEeTKa MIIEKONMUTArmEero», «KapuoknHe3 B KIETKax
KOpEIIKa JIyKa», MarHUTHAasi MOJeJIb-anruinkanus «Jlemenue knerkm», moaens JIHK,
MO/iesib MeTa(azHOl XPOMOCOMBI.

JlaGopaTopHble 1 NpaKTUHYeCKHe padoThI:

Jlaboparopnas pabota Ne 3. «HabnrogeHue MuTo3a B KJI€TKaX KOHYMKA KOpEIKa
JyKa Ha TOTOBBIX MUKpPOMpEnapaTaxy.

JlabopatopHas pabora Ne 4. «3ydenne cTpoeHHs MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

Tema 6. HacsieICTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmeT m 3amaun reHetuku. VIctopus pa3BuThs reHETHKH. Posib 1ATONIOTHHU H
SMOPUOJIOTUN B CTAHOBJIEHUU T'€HETUKHU. BKiIaa poccUicKUX U 3apyO0ekKHBIX YUEHBIX

B Pa3BUTHE TCHETUKH. MeTObl TeHETUKHU (THOPUIOIOTHIECKUM, IIUTOICHETHYSCKUH,



MOJIEKYJISIpHO-TeHeTUUeCKUil). OCHOBHBIE T€HETHUYECKUE TMOHATHS. [ eHeTmyeckas
CHMBOJIMKA, UCIIOJIb3yeMasl B CXEMaxX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HACJIEIOBAHUS TPU3HAKOB, ycTaHOBJIEHHblE [. MeHnenewm.
MoHorubpumHoe CcKpemuBaHue. 3aKOH eauHooOpasusi THOPUIOB  TEPBOTO
nokoneHud. [IpaBuino qoMuHUpOBaHUs. 3aKOH paCIICIUICHUs NMPU3HAKOB. ['nrmoresa
YuCTOTHI raMeT. [IoJTHOE M HEMmoTHOE TOMUHUPOBAHUE.

JIurnOpuaHOe CKpelIMBaHUE. 3aKOH HE3aBUCUMOTO HACIIEIOBAHUSI TMPU3HAKOB.
[{uToreneTuueckre OCHOBBI JTUTHOPUIHOTO  CKpEIIMBaHUS. AHaIU3UpYIOIIee
CKpemuBanue. Vcrnonp30BaHue aHaIM3UPYIOMIETO CKPEIIMBAHUS JUISI ONPEICIICHUS
TE€HOTHITA OCOOHU.

CuerieHHoe HacienoBaHue mMpu3HakoB. Pabora T. Moprana mo cuerjeHHOMY
HACJIEIOBAaHUIO TeHOB. HapylieHre cuerieHust reHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPHsI HACIIEICTBEHHOCTH. | €HeTUUeCKHUe KapThl.

I'enetnka mnosia. XpOMOCOMHOE OIpPENEICHUE IMoJa. AYTOCOMBI U IOJOBBIE
XpOMOCOMBI. ['OMOramMeTHble UM TeTeporaMmeTHble opranu3Mmbl. HacienoBaHue
IIPU3HAKOB, CLIETVICHHBIX C ITOJIOM.

N3menunBOCTh. BUAbl M3MEHUYMBOCTH: HEHACIEICTBCHHAss W HACJIEACTBEHHAs.
Pome  cpensl B HEHACJECICTBEHHOM  W3MEHYHUBOCTHU. XapakTepucTuka
MOAU(PUKAIIMOHHON M3MEHUYMBOCTU. BapuanMoHHBIN psii U BapuallmoHHas KpuBasl.
Hopwma peakiium npusnaka. KonnuecTBEeHHbIE M KQUECTBEHHBIE MPU3HAKA U UX HOpMaA
peakuuu. CBoMCTBAa MOIUPUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBennass, WM TE€HOTUIIMYECKAas, W3MEHUMBOCTh. KoMOWHATHBHAs
U3MEHYMBOCTh. Melo3 W TOJIOBOM MpoLecc — OCHOBA KOMOMHATHMBHOM
W3MEHYMBOCTU. MyTalmoHHass W3MeHYUBOCTh. Kiaccudukanus myTtamuii: TeHHBIE,
XPOMOCOMHBIE, T€eHOMHBIE. YacToTa ¥ MpUYMHBI MyTanuil. MytareHHbie (akTOpHI.
3aKOH TOMOJIOTHYECKHUX PSZIOB B HaclieACTBeHHOM u3menunBoctd H. 1. BaBuiosa.

BHesnepHas HacIeCTBEHHOCTh U U3MEHUHUBOCTb.

I'eneruka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKHU

YyeJIOBEKa: Te€HEaJOTMYECKUM, OJIM3HEIOBBIM, IUTOT€HETUYSCKUM, OMOXMMUYECKHH,



MOJIEKYISIPHO-T€HETUUECKU. CoBpemeHHOE onpeiesieHHe TEHOTHUIA!
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, TCHOTUNHPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[M[P-ananu3a. HacnencTBeHHble 3a00JIeBaHMsI YeIOBEKa: TeHHbIe 00J1e3HU, 00JIe3HU
c HaCJIeICTBEHHOMN MPEeAPACTIOJIOKEHHOCTHIO, XPOMOCOMHBIE 0oJe3HMU.
Comarnueckue H reHepaTuBHble MyTanuu. CTBOJNOBBIE KIETKH. [IpUHIMIEBI
3I0pOBOTO 00pasa >KW3HH, TUArHOCTUKHU, MPOMDUIAKTUKU U JICYCHUSI T€HETHYECKUX
Oone3Hel. MeIUKO-reHETUYECKOE KOHCYJIBTHPOBAaHUE. 3HAYEHUE MEIULIUHCKON
TeHETUKHU B MPEAOTBPALICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JleMmoHcTpanuu:

IToprpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepuxos, H. B.
Tumodees-Pecosckuit, H. 1. BaBuios.

Tabnuipl U cxeMbl: « MOHOTMOPHUIHOE CKPENIMBAHUE W €r0 LUTOT€HEeTUYeCKas
OCHOBa», «3aKOH PAaCUICIVIEHUS U €r0 HUTOIN€HETUYECKasi OCHOBa», «3aKOH YUCTOTHI
rameT», «JlurubpunHoe ckpemniuBanue», «l{uronornyeckue oCHOBBI AUTUOPUIHOTO
CKpemuBanus», «Meno3», «B3anmMoaencTBue aJUIeIbHBIX T'€HOBY», «l eHeTHuyeckue
KapThl PAcTEHUIl, >KMBOTHBIX U YEJIOBEKa», «I €HEeTHKa Moja», «3aKOHOMEPHOCTH
HaclIeJIOBaHUsI, CIEIJIEHHOro ¢ Tosiom», «KapuoTtumnbl uenoBeka W >KUBOTHBIXY,
«Bugsl u3meHunBocTH», «MoauduKaMoHHas HU3MEHYUBOCTHY, «HacnemnoBanue
pesyc-daktopay, «I'eHeTuka rpymnm KpoBw», « MyTalimoHHas U3MEHUYUBOCTDY.

ObopynoBanue:  MoJeau-anIuIMKauuu  «MOHOTHOPUIHOE  CKpEIUBaHHUEY,
«Hemonmnoe  momuHupoBanue», «Jlurubpumnoe ckpemmBanue», «llepekpécr
XPOMOCOMY», MUKPOCKOT M MUKporpenapat «Jpozoduna» (Hopma, mytanuu Gopmbl
KPBUIBEB U OKPACKU TeJa), repoapuit «I opox moceBHOM.

JlaGopaTopHble 1 NpaKTUHYeCKHE PadoThI:

Jlaboparopnass pabora Ne 5. «M3ydeHue pe3yJbTaTOB MOHOTHOPUAHOTO H
JTUTHOPUHOTO CKPEIUBAHUS y TPO30( I HA TOTOBBIX MUKPOTIPETIapaTax.

Jlabopatopuass pabora No 6. «M3yueHue MoOauMUKAITMOHHOW H3MEHYMBOCTH,

IIOCTPOEHHUE BAPUALMOHHOIO Psifia ¥ BApUALIMOHHON KPUBOM».



JlaGoparopuass pabora Ne 7. «AHanu3 MmyTauuid y apo30(uiabl HAa TOTOBBIX
MHKPOIIPENapaTaxy.

[TpaxTnueckas padota Ne 2. «CocTaBiieHUE U aHAJIU3 POAOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IIpoOLlECC. 3apOKJICHUE CEJEKIMM M JOMECTHKALHA.
VYyenne H. 1. BaBuioBa o nieHTpax MPOUCXOXKACHUS U MHOTOOOpPa3usi KyJbTYpPHBIX
pacteHuil. LIeHTpbl NpOMCXOKAEHUS JOMAIIHUX )XKUBOTHBIX. COpT, MOPO/Ia, IITAMM.

CoBpeMeHHbBIE METOJIbl CENEKIMH. MaccoBbIi M MHAUBUAYaJIbHBI OTOOpPHI B
CEJICKUMU pPACTeHH M KUBOTHBIX. OIneHka »3KcTrepbepa. bBIM3KopoaCTBEHHOE
ckpemuBanue — uUHOpuauHr. Yucras nuHusg. CKpenMBaHUE YHUCTBHIX JIMHUM.
['erepo3uc, unu rubpuanas cuia. HepoiacTBeHHOE cKpeuluBaHUE — ayTOPHUIMHI.
Otpanénnas rubpuanzanus u e€ ycrnexu. CKycCTBEHHBIM MyTareHe3 W MOJy4YeHUe
HOJIATIONIOB. JIOCTHKEHNS CENEKIIMA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHoOTHsT Kak OTpaciib IPOU3BOACTBA. ['€HHas WHXEHEpUs. OTalbl
co3ganusi pekomOuHantHoM JIHK w TpancreHneix opranusmoB. KiertouHas
uHxeHepus. Kierounsle KynbTypbl. MUKpPOKIOHAJIBHOE Pa3MHOKEHHE PACTCHMIA.
KiloHnpoBaHne  BBICOKONPOIYKTHBHBIX  CEJIBCKOXO3SWCTBEHHBIX  OPraHU3MOB.
Okosorudeckue u srudeckue mpoodnemsl. MO — renernyeckn MOIUGPUIUPOBAHHBIE
OpraHU3MBbl.

JemoHcTpanuu:

[Toptpetsr: H. Y. Basuios, 1. B. Muuypumn, I'. /{. Kaprieuenko, M. ®@. lBaHOB.

Tabmuubr u cxembl: Kapta «lLIeHTpbl MNPOMCXOXKAECHHS W MHOrooOpasus
KYJBTYPHBIX pacTeHui», «llopoabl nomMamHuX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenmity, «Otnanénnas rudpuausanus», «PadoTel akamemuka M. . VBaHoBay,
«Ilomunnougus», «OO0BEKTHI OuOTEeXHOJOTUMY», «KileTouHble KynbTYpel U
KJIOHHpOBaHHe», «KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

ObopynoBanue: MyJSDKM TUIOIOB U KOPHEIUIOAOB JTUKUX (OPM M KYJIbTYpPHBIX
COpPTOB pacTeHuil, repoapuit «CenbcKOX035UCTBEHHbBIE PACTEHUS.

JlaGopaTopHble 1 NpaKkTUYeCKUe padoThI:



Okckypeust «OCHOBHBIE METO/IbI M IOCTUKEHUS CEJEKIIMA PACTEHUN U )KUBOTHBIX
(Ha CeNeKIMOHHYIO CTaHIINIO, TUIEMEHHYIO (hepMy, COPTOUCTIBITATEIbHBIN yUacTOK, B

TEIJIMYHOE X035HUCTBO, JIA0OPATOPHIO arPOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KITACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennocbulku BOZHUKHOBEHHS 3BOJIIOIMOHHON TEOPUU. DBOJIIOLMOHHAS TEOPUS
U e€ MecTO B OMOJOruu. BiusiHue 3BOIIOLIMOHHON TEOPUU HAa Pa3BUTHE OMOJIOTHH U
JIPYTUX HayK.

CeuzerensctBa  3BoronMH.  [lasieoHTONIOrMYECKHE:  TOCIEA0BATEIbHOCTD
NOSIBJIEHUS BHJIOB B MAJCOHTOJOTMYECKOM JIETONUCH, NEpPeXOAHbIe (POPMBI.
buoreorpaguyeckue: cxoncTso U paznuuue ¢payH u (aop MaTepuKOB U OCTPOBOB.

OMOpHOIOTMYECKHEe: CXOACTBA W pa3inyusl SMOPHOHOB pa3HbIX BUJOB
NO3BOHOYHBIX. CpaBHHUTEIIbHO-aHATOMUYECKUE: TOMOJIOTUYHbBIE, AHAJIOTHYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJNEKYISIPHO-OMOXUMHUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METabOJIMYEeCKUX NyTel y Bcex
OpraHU3MOB.

OBomonuonHas  teopust Y. JlapBuHa. Ilpenmochlnku  BO3ZHUKHOBEHUS
napBuHU3Ma. J[Bwkymiuve cuiibl 3BOMIOUMU BHIOB 1O JlapBuHY (M30BITOYHOE
Pa3MHOXEHUE MpPU OTPAaHUYEHHOCTH PECYpCOB, HEONpeleiEHHas H3MEHYUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cuntetnyeckas Teopus 3Bostonuu (CTD) u € 0OCHOBHBIE MOJOKEHHUS.

MuxkposBosronus. [Tonmynsuus kak eAMHUIA BUIA U YBOJIIOLIUAH.

JBrxkymue cuibl ((akTopbl) 3BOJIOIUM BUAOB B MpUpoJe. MyTalMOHHBIHN
IPOLECC U KOMOMHATUBHAsI U3MEHYUBOCTD. [lonmynsiinoHHbIE BOJIHBI U Ipeid reHoB.
N3onsmus u Murpanusi.

EcrecTBeHHbIli 0TOOp — HampaBisoomuil  ¢dakrop 3Boonuu.  DopMbl

€CTECTBEHHOTO 0TOOpA.



[IpucnocoONeHHOCT, OpraHU3MOB KaK  pe3yabTaT 3Bojiouuu. [Ipumepsr
IIPUCIOCOOJIEHHUI Yy OpraHu3MoB. ApoMop(d03bl U UIHOATANTALUH.

Bun u Bunoo6pazoBanue. Kpurepuu Buna. OcHOBHbIE (POPMBI BUT00OPA30BAHUS:
reorpaduueckoe, SKOJI0rHIecKoe.

MakposBomorusi.  @opMbl  3BONIOIMMU:  (UIETHYECKAas, JUBEpreHTHas,
KOHBEpIreHTHas, mapasuiesbHas. HeoOpatuMocTh 3BOMIOIUY.

IIpoucxoxieHne OT HECHEeNMAIM3UPOBAaHHBIX IIpeakoB. lIporpeccupyromas
crienuanu3anusa. AIanTUBHAS paJnalysl.

JleMmoHcTpanuu:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K. M.
bap, 3. I'ekkenb, . Mrosnep, A. H. CeBepiios.

Tabmuupbl U cxembl: «Pa3BuTHe OpraHMYEcKOro MHupa Ha 3emiie», «3apobIlu
MO3BOHOYHBIX KUBOTHBIX», «ApXeonTepuKcy, «Dopmbl O0pHOBI 32 CYIIECTBOBAHUE,
«EcrectBeHHblii  0TOOpY, «MHOrooOpa3ue CcOpTOB pacTeHui», «MHorooOpasue
opo/1 YKUBOTHBIX», «ITomynsium, «MyTauuoHHas U3MEHUYHUBOCTDY,
«Apomopdoss», «Ununoamantammm», «OOmas aereHepanus», «JBUKyIIHe CHUIIbI
sBomtonnmny, «Kapra-cxema mapmipyra nyremectBus Y. JlapBuna», «bopwba 3a
cyuiectBoBanue»,  «llpucnocobneHHocts  opranusmoB»,  «leorpaduueckoe
BUJI000pa30BaHue», « IKOJIOTHUECKOe BUA000Opa30BaHUEY.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU THIIAMH OKPACKH, HAOOp
IUIOZOB U CeMsIH, KoJuteKIus «[Ipumepbl 3alUTHBIX MPUCTIOCOOIEHUH Y JKUBOTHBIX,
Mozenb «OCHOBHBbIE HAamNpaBICHUs] SBOMIOLIUN», O00BEMHas Moxaenb «CTpoeHue
rOJIOBHOT'O MO3Ta IO3BOHOYHBIX).

buoreorpaguyeckass kapra Mupa, Koulekuus ~«@DOpMBl  COXPAHHOCTH
MCKONAEMBIX JKMBOTHBIX U PACTEHUI», MOJeb ammuinkanus «llepekpéct xpoMocom»,
BII&XKHbIE  mpemnapatbl  «Pa3Buthe  Hacekomoro»,  «Pa3BuTue — IATYIIKNY,

Mukponpenapar «JIpo3odunay (Hopma, MyTaruu (OpMbI KPUIBEB M OKPACKH TEIa).



JlabopaTopHble M MpaKkTHYecKHe padoThbI:

Jlabopatopuass pabora Ne 1. «CpaBHeHHE BHAOB TO MOP(HOIOTHIECKOMY
KPUTEPHUIO.

JlabopaTtopHast pabora Ne 2. «Onmcanue mpucrocoOJEHHOCTH OpraHu3Ma U e¢
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHUE M pa3BUTHE KU3HU Ha 3emuie.

JloHaydHble TPEJCTABICHUS O 3apOXKICHUM >KU3HU. HaydHble TUMOTE3BI
BO3HMKHOBEHHUSI >KM3HM Ha 3emuie: aOuoreHe3 U MaHCHepMUs. XUMHUYECKas
ABOJIONMS. AOHOTEHHBIA CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPTaHUYECKUX.
DKCNEPUMEHTAIBHOE TOATBEPKACHUE XUMHUYECKON 3BOMOIMU. HavanbHble >Tarbl
ouonornyeckort sBomtonuu. ['mnoresa PHK-mupa. ®opmupoBanue MemMOpaHHBIX
CTPYKTYp ¥ BO3HMKHOBEHHE TMPOTOKJIETKH. [lepBhie KIETKH M WX HBOJIOLHUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Pazutne xu3Hu Ha 3emie mo spam W nepuonaMm. Karapxeil. Apxelckas u
npotepo3oiickass 3pbl. [lanmeo3olickas dspa U €€ MNEpUOIbl: KEMOPHUICKHIA,
OPIOBUKCKHH, CUITYPUNCKUN, T€BOHCKUM, KAMEHHOYT OJIbHBIN, [IEPMCKHUH.

Me3o3o0iickas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaitHozoiickass »3pa W €€  TEepuOAbl:  MAJCOrCHOBBIM, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepuCcTUKa KJIMMaTa W Te0JOTHYeCKUX IMporeccoB. OCHOBHBIC ITallbl
HBOJIIOIIUU PACTUTEIBHOTO U KUBOTHOTO Mupa. Apomopdo3bl y pacTeHuil u
KUBOTHBIX. [TosiBJIEHNE, pacliBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CuctemMa OpraHM4eckoro wmupa Kak oOTpaxkeHue dBoJonuu. (OCHOBHBIC
CUCTEMATUYECKUE TPYIIbl OPraHU3MOB.

DOBOJIIOLMSA 4YEJIOBEKA. AHTpPONOJIOrUsl Kak Hayka. Pa3BuTue mpencTaBiieHHH O
MPOUCXOKJICHUM 4elioBeKa. MeTonbl H3ydeHHsi aHTpororeHeza. CxoacTBa H

pas3ian4dug 4CJIOBCKA U ) KUBOTHBIX. Cucremarnueckoe MoJIOKSHHE YSJIOBEKA.



JiBrxymue cwibl (hakTopsl) aHTporioreHe3a. HaciencTBeHHas N3MEHYUBOCTh |
ecTeCTBEeHHBIN 0TOOpP. OOIMEeCTBEeHHBIN 00pa3 KW3HHU, U3TOTOBJICHUE OPYIUN TPyAa,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTaJuM M BETBU 3BOJIIOLMM YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMedbii, UenoBek npsaMoxoasaini, YemoBek HeaHaepTaabCKkui, YelloBEeK pa3yMHBIN.
Haxo/iku uckonaeMbIX OCTaTKOB, BPEMSI CYIIECTBOBaHUS, 00JIaCTh pacpOCTPAHECHHUS,
00BEM rOJIOBHOTO MO3Ta, 00pas3 KU3HU, OPYIUsL.

Yenoeueckue packl. OCHOBHBIE OOJIBIIIKME pachl: €BporeouiHas (eBpasuiickas),
HErpo-aBCTpaJIonHas (3KBaTOpHabHAs), MOHIOJIOWAHAS (a3MaTCKO-aMEPUKAHCKAs).
YepTtbl MOpUCTOCOOJIEHHOCTH MPEACTABUTENEH YEJIOBEUECKUX pac K YCIOBUSIM
cyliecTBOBaHMs. ENMHCTBO yenoBeueckux pac. Kputuka pacusma.

JeMmoHcTpanuun:

[Toptpetsi: @. Pean, JI. Ilactep, A. N. Onapun, C. Musnep, I'. FOpu, Y. JapBuH.

Tabmuupbr u  cxembl: «Bo3nukHoBenne CosHeyHOM cucteMbl», «Pa3Butue
opraHuueckoro  mupa», «PactutenpHas — kietka», <« KUBOTHas  KIETKay,
«IIpokapuornueckass kietka», «CoBpeMeHHas CHCTEMa OpPraHUYECKOTO MHUpPay,
«CpaBHEHHE QHATOMHUYECKMX YEepPT CTPOCHHUS YEJIOBEKa M YeJIOBEKOOOpPa3HBIX
00e3bsiH», « OCHOBHBIE MECTA MAJICOHTOJIOTMUYECKUX HAXOI0K MPEKOB COBPEMEHHOTO
yenoBeKka», «/lpesHeinmme moan», «JlpeBHue moam», «llepBble COBpeMEHHBIE
TOIN», «HemoBeuecKue paco».

Oo6opynoBanue: Mmyisbku «lIpoucxosxienre yenoBeka» (OFOCThI aBCTPAIONUTEKA,
MUTEKAHTpPONa, HeaHJepTalblla, KpPOMaHbOHIIA), CJENKUH WIW H300paXKeHUs
KaMEHHBIX OPYJIHUM TMEepBOOBITHOTO YEJIOBEKa (KaMHHU-YOMIEpbl, pyOuia, ckpebia),
TCOXPOHOJIOTHYECKass Tabnuia, KoJmekius «DopMbl COXPAaHHOCTH HMCKOMAEMbIX
YKUBOTHBIX U PACTCHUIN».

JlaGopaTopHble U NpaKTHYeCKHE PadoThI:

[Ipaktuueckass padora Ne 1. «M3ydeHue HCKOMAEMBIX OCTATKOB PACTEHUN W

JKHUBOTHBIX B KOJIJICKIIUAX».



OKckypcusi «IBOMIOLMS OPraHWYeckoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbBIN WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranusmsl U OKpYysKamoas cpeaa.

DKoJIOTHsI Kak Hayka. 3alayd U pas3jielibl dKOJOTHH. MeTonbl 3KOJIOrMYeCKUX
VCCJIEOBAHNN. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHMS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYLIHas, MOYBEHHas,
BHYTPHOPIaHU3MEHHAS.

Okonoruueckue  Qaxrtopel. Kiaccupukanus  skonoruueckux — (hakTOpOB:
abnotnyeckue, OWOTHYECKME M AaHTPONOTeHHbIE. JIeHCTBUE 3KOJOTMYECKHX
(hakTOpOB Ha OPraHU3MBI.

AbGunotnyeckue (QakTopbl: CBET, TEMIEpaTypa, BIAKHOCTb. DOTONEPUOAM3M.
[Ipucnocobnenusi  OpraHu3MOB K JEHUCTBHIO  a0MOTHYECKHX  (PAKTOpPOB.
buonornyeckne puTMsl.

buotnueckue ¢akropbl. Buael OMOTHYECKHX B3aUMOJEHCTBUN: KOHKYPEHIIMS,
XUIIHUYECTBO, cuMOMO3 U ero ¢opmbl. [lapazutusMm, koomepanusi, MyTyalu3M,
KOMMEHCaJIU3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M, HEUTPAIU3M.
3HaueHne OWOTUYECKMX B3aUMOJEWCTBHM MJisi CYIIECTBOBAaHUS OpPraHu3MOB B
MPUPOIHBIX COOOIIECTBAX.

OKOJIOTHUECKHE  XapaKTepUCTHUKHW  nomyisuuu.  OCHOBHBIE — ITOKa3aTeld
NOMYJSIMUA: YHUCJIEHHOCTh, IUIOTHOCTb, POXKJIAEMOCTh, CMEPTHOCTh, HPUPOCT,
MuUrpanus. JJmHaMuKa 4ACIEHHOCTH MOIYJISLUU U €€ PEryssiusl.

JemoHcTpanuu:

[Toptpetsi: A. I'ymOonbar, K. ®@. Pynbe, O. ['ekkensb.

Tabmumpsr u cxembl: kapta «IIpupoansie 30HbI 3emuu», «Cpeabl oOUTaHUA
opranuzMoBy», «@oronepuonuzmy, «llonymsum»y, «3aKOHOMEPHOCTH  pOCTa
YHUCJIEHHOCTHU MOMYJISINK UH(DY30pun-TyPenbkn», «[luieBbie nenmy.

JlaGopaTopHble 1 NpaKTUHYeCKHE PadoThI:

Jlaboparopuas pabora Ne 3. «Mopdomornueckne OCOOCHHOCTH PacCTEHUM U3

Pa3HBIX MECT OOHUTaAHU.



JlaGoparopHasi pabotra Ne 4. «BnusiHue cBeTa Ha POCT M PAa3BUTHUE UYEPEHKOB
KOJIeyCcay.

[Ipaktuueckass pabora Ne 2. «Iloacy€T MIOTHOCTU MOMYJSIIIUN pPa3HBIX BHUIOB
pacTeHu».

Tema 4. Coo01ecTBa M DKOJOTHYeCKHE CHCTEMBI.

CooOmiectBo opranu3MoB — OuoreHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBasi,
MIPOCTPAHCTBEHHAs, Tpodudeckas (mumieBas). Bwunbl-nomuHantel. CBsS3m B
OHUOILIEHO3E.

Dxoyiornyeckue cuctembl  (dkocuctemsbl). lloHsitue 00 3KocucTemMe H
ounoreonieHoze. DyHKIWOHATBHBIE KOMIIOHEHTBI  OKOCHCTEMBI:  IMPOYICHTHI,
KOHCYMEHTBI, pelyleHThl. KpyroBopoT BEIIECTB U IMOTOK SHEPIHMH B 3KOCHCTEME.
Tpoduueckue (nuieBbie) ypoBHU dKocucTeMbl. [TumieBbie nenu u cetu. OCHOBHBIE
MOKa3aTelid HKOCUCTEMBI: OuomMacca, NPOAYKIUSA. IKOJOTUYECKHE MUPAMUIBI:
MPOJYKIIMUA, YHUCICHHOCTH, Ouomacchl. (CBOWCTBAa DJKOCHCTEM: YCTOWYHBOCTD,
camoperyJsnus, pa3putae. CyKIeccusl.

[IpupoaHbie IKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOWHOTO WIH
IITUPOKOJUCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE SKOCHUCTEMBI. ATPOIKOCUCTEMBI. YpO03KOCUCTEMBL.
buonorudeckoe n Xo031MCTBEHHOE 3HAUCHUE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

buopasnooOpazue kak Qaktop ycToMumBOCTH dKocucTeM. (CoxpaHeHue
OMOJOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. BepHaiuckoro o Ouocdepe. I'panulibl, coctaB U CTPYKTypa
ouocdepnl. XKupoe BemectBO U ero ¢yHkuu. OcobeHHOCTH Ouochepbl Kak
rJI00aIbHONW  dKOCHUCTEMBI. J[MHamMudeckoe paBHOBeCHE U oOOpaTHas CBS3b B
ouocdepe.

KpyroBopoTbl BemecTB M OHMOT€OXMMHYECKHE IMKIBI 3JeMEHTOB (yriepona,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIC OMOMBI CYIITH.

UYenosedyecTtBO B Omocdepe 3emin. AHTpOINOreHHbIE M3MEHEHHUsI B Ouocdepe.

['11oGanpHbIE PKOJIOTHYECKHE TTPOOIESMEL.



CocymiecTBoBaHMe NpUpOABl U yenoBeuecTBa. CoxpaHeHne OHOpa3HOOOpazus
KaK OCHOBa YCTOMYMBOCTH Ouocdeprl. (OCHOBa palMOHAIBLHOTO YIPABJICHUSA
OPUPOAHBIMU PECYpPCaMH U WX HUCHOJIb3oBaHUE. JloCTHXKEHUsT OMOJIOTUM U OXpaHa
MPUPOJIBI.

JdeMoHcTpanuu:

[Toptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuupr u cxemsl: «llumeBble nenw», «bHOLIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie cooOmiectBa», «llemu mnutanus», «IDKoloTHYECKass MHUPAMUIAY,
«buocepa n ygenoBek», «IKocUCTEMa MIMPOKOIUCTBEHHOTO Jiecay, «IKOCHCTEMA
XBOMHOTO  Jieca», «buorneHo3  Bomoémay,  «ArpoueHos3»,  «lIpumepnsie
aHTPONOTECHHbIC BO3JICUCTBUSL HAa MPUPOIY», «BakHEHIINe NCTOYHUKH 3arps3HEHUS
BO3/yXa U TPYHTOBBIX Bon», «llouBa — BakHe#mas cocrapisonias Ouochepb»,
«®DakTopsl aerpaaanuu nouBy, «IlapHukoBsiii 3pPexT», «DaKTOPHI paTUOAKTUBHOTO
3arpsisHeHust Ouocdepn», «OO0mas cTpykTypa Ouocheps», «Pacrnpoctpanenue
KU3HU B Ouochepe», «O30HOBBIN 3kpaH Ouocheps», «KpyroBopor yriepona B
ouocdepe», «KKpyroBopot a3ora B mpupoe».

O6opynoBanue: Mopenb-ammMkanus «Tunudyasle OHOUEHO3b», TepOapuii
«PacturenbHple coolmiecTBa», KoJuiekiuu «buornenosy, «Bpenurenu BakHEHIIHX
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYP», TepOapun M KOJUICKIIUU PAaCTeHUH U >KUBOTHBIX,
MpUHAJJICKAIINE K pa3HbIM AKOJIOTMYECKUM TpyIIaM oJHOro Buaa, KpacHas kaura

Poccuiickoit @enepanuu, n300paskeHUsI OXPaHSIEMbIX BUJOB PACTCHUN U KUBOTHBIX.



IVNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMEBI 110
BMOJIOT'NN HA BA30BOM YPOBHE CPEJIHEI'O OBUIEI'O ObPA3OBAHUA

Cormacao ®I'OC COO, ycraHaBauBarOTCs TPEOOBaHUS K pe3yiabTaTaM OCBOEHUS
O0y4aromyMHUCs MpOrpaMM  CpedHero o0mero o0pa3oBaHUSA: JIMYHOCTHBIM,

MCTAIIPCAMCTHBIM U ITPCAMCTHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType JMYHOCTHBIX pe3yJabTaTOB OCBOCHHS TnpeaMera «buomorus»
BBIJICJICHBI CIIEIYIONINE COCTABIISIONIME: OCO3HAHWE OOYYAIOIIMMUCS POCCUUCKON
TPaXJaHCKOW MJICHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOIIPEICIICHUIO, HaJIn4ne MOTHUBALIMU K 00y4eHHIO ouomnoruu,
[[EJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[IEHHOCTEH W HCTOPUYECKUX TPATULMN Pa3BUTHS OUOJOTHYECKOTO
3HAaHMS, TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOECH
JESITEIbHOCTH  IIEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMHM, TMPUCYIIIUMHU  CHUCTEME
OMONOTUYECKOTO  O0pa3oBaHWs, HAIWYUE  OKOJOTHYECKOTO  MPABOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh II€JIA U CTPOUTD KUZHEHHBIC TUTAHBI.

JInuyHOCTHBIE pPE3YyJbTaThl OCBOCHUA NpeaMera «buosiorus» HOCTUTrarTCs B
CANHCTBE Yy4eOHOM W BOCHUTATEIBHOM JIEATEILHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMA POCCUHUCKUMH COLMOKYJIBTYPHBIMH, UCTOPUYECKUMHU U TYXOBHO-
HPABCTBEHHBIMU 1IEHHOCTSIMU, TPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMH
MOBEJCHUSI W CIIOCOOCTBYIOT TMpOIlECCaM CaMOIO3HAHWSA, CaMOBOCIUTAHUS U
CaMOpAa3BUTHUSA, PA3BUTHS BHYTPEHHEN MO3UILIMU JTIUYHOCTH, NATPUOTU3MA, YBAKCHUS
K 3aKOHY U NPaBOIOPSAJIKY, YEJIOBEKY TPYyJa U CTAPLIEMY ITOKOJIEHUIO, B3aUMHOTO
YBaXEHUS, OCPEKHOTO OTHOMIEHUS K KYyJIbTYPHOMY HACICAUI0 W TPAJAUIIHSIM
MHOTOHALIMOHAJIBHOTO Hapoaa Poccuiickont denepanuu, NPUPOAE U OKPYKAKOLIEH

cperne.



JIM9HOCTHBIE PE3yJIbTaThl OCBOCHUSI y4eOHOTrO mpemmera «bHOIoTus» JOMKHBI
OTpakaThb TOTOBHOCTP W CIOCOOHOCTh OOYYalONIUXCSl PYKOBOICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3MUIMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlMM,  TMO3UTHUBHBIX  BHYTPEHHUX  YOEKIEHUM,  COOTBETCTBYIOIINX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHUMCKOTO OOIEeCTBa, PpACIIUPEHUE KUZHEHHOIO
OIbITAa U OIBITA JACATEIBHOCTH B IPOLECCE pealu3aldd OCHOBHBIX HAIPaBICHUI
BOCHUTATEIILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW TO3UIMU OOYYaromerocss Kak aKTHBHOTO W
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00A3aHHOCTEH, yBaXKEHUE 3aKOHA U
MPaBOMNOPSIAKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW NEATEIbHOCTH IMPHU CO3JaHUU Y4EOHBIX
MPOEKTOB, PEIICHUH Y4YEeOHBIX M  TO3HABATENBHBIX  33Ja4, BBINIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH OIPEACNATh COOCTBEHHYIO TMO3UIIUI0 MO OTHOILIEHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE YYHUTHIBATH B CBOMX JIEUCTBHUSIX HEOOXOJIMMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOEKIECHUSMH, KYJIbTYPHBIMH IEHHOCTSIMHU U
COLMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B MPOIIECCE COBMECTHOTO BBHITIONHEHHUS Y4YE€OHBIX,
MMO3HABATEIbHBIX M MCCIEIOBATEIbCKUX 3aJ1a4, YBAXWUTEIBHOTO OTHOIICHUA K
MHEHHUIO OIMOHEHTOB TPU OOCYXXJCHUU CIOPHBIX BOIMPOCOB OHOJOTHYECKOTO
COAEPKaHUS;

FOTOBHOCTb K T'YMaHUTApHOU U BOJIOHTEPCKOU €S TEIIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCHUHUCKOM T'pakTaHCKOW HIASHTUYHOCTH, IAaTPHOTHU3MA,

YBaXKEHUS K CBOEMY HapOJly, UyBCTBAa OTBETCTBEHHOCTH Iepea PoauHon, ropaoctu 3a



CBOM Kpa#, cBOW PoawHy, CBOM S3BIK W KyJbTYypYy, HPOLUIOE W HACTOSIIEE
MHOT'OHAIlMOHAJIBLHOTO Hapoaa Poccun;

IICHHOCTHOE OTHOIICHUE K MHPUPOJHOMY HACJIEAWIO W MHaMITHUKAM IPUPOIbI,
TOCTUXEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CITIOCOOHOCTh OIICHUBATh BKJIAJI POCCUUCKUX YUEHBIX B CTAHOBJIICHUE W Pa3BUTHE
OMOJIOTHH, TTOHUMAaHUS 3HAYEHUS OMOJIOTHMHU B TTO3HAHUU 3aKOHOB IPHUPO/IbI, B )KU3HU
YEJIOBEKa M COBPEMEHHOTO 00IIeCTBa,

uneiHas yOeXJIEHHOCTh, TOTOBHOCTb K CIyKeHHI0O M 3ammure (OrTeuyecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HaHHWE IyXOBHBIX IIEHHOCTEW pOCCUICKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CITIOCOOHOCTh OIICHMBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIC peIIeHHUs,
OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJa B MOCTPOCHUE YCTOMUYMBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOIIIEHHWE K CBOMM POAMUTEISAM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MTPUHSTHUSA IEHHOCTEN CEMEMHOMN KMU3HU B COOTBETCTBUM C TPAAUIUSIMU
Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS

ACTETUYECKOE OTHOIICHUWE K MHUpPY, BKJIIOYAs DCTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOMIECTBEHHBIX OTHOIICHUI;

MMOHMMAaHHUE YMOIMOHATBLHOTO BO3/ICHCTBUS KUBOW MTPUPOJIbI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIP&KEHHIO B pa3HbIX BHJAAX HCKYCCTBA, CTPEMJICHHE
MPOSIBJISITh KAYE€CTBA TBOPUECKON JIMUYHOCTH;

5) ¢usuveckoro BocnuUTaHUs, (OPMHUPOBAHMS KYJLTYPbl 310POBbSl U
IMOIMOHAJILHOIO 0JIaronoJIyYns:

MMOHUMAaHUE W pealn3alids 3J0pOBOro M Oe3omacHoro obpasa KH3HH (30POBOC
MUTaHUE, COOJIIOICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM

3aHSATHM W OTHbIXa, peryiasapHas (¢u3nYecKkas aKTHUBHOCTH), OEpeXHOro,



OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (hHM3HUYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

NOHUMaHUE IEHHOCTHU MPAaBUJI UHIUBUAYAJIbHOTO U KOJUIEKTUBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIIUX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HaHWE TIOCIEJACTBUA M HENPUATHUS BPEAHBIX NPUBBIUCK (YMOTpeOIeHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) TPy10BOIr0 BOCIMTAHUSA:

TOTOBHOCTH K TPY/ly, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00UE;

FOTOBHOCTh K AaKTHUBHOW JEATEIIBHOCTA TEXHOJIOTHYECKOW W COLMAIBHOMN
HaIpPaBJICHHOCTH, CIHOCOOHOCTb WHUIIMUPOBATH, IUIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHATH TAKYIO JEATEIBbHOCTD;

MHTEpEC K pa3InyHbIM cdepaM npodecCHoHaNbHON AEesATEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymiedl mpodeccuu W peaan30BbIBATH
COOCTBEHHbIC KU3HECHHbIC TIJIaHbI;

TOTOBHOCTB U CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO HA MPOTSHKEHUH
BCEH JKU3HU;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIIEHUE K MPUPOC KaK UCTOYHUKY JKM3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIIIEHUE  YPOBHS  DKOJOTMYECKOW  KYJIbTYpbl: MPUOOPETEHUE  OMbITa
IJIAHUPOBAHUS TIOCTYTIKOB U OLIEHKU UX BO3MOKHBIX MOCJEACTBUN JIJISl OKPYKAIOIIEH
Cpebl;

OCO3HaHME TIJI00AILHOTO XapakTepa HKOJOTMYECKUX MpoldjieM U TyTed ux
pelieHus;

CIIOCOOHOCTH MCHOJB30BaTh MPUOOpETaeMble IPU U3yYEHUU OMOJIOTMM 3HAHUS U
YMEHUS npu peleHun npo0em, CBSI3aHHBIX c palOHAIILHBIM
MIPUPOOTIOIB30BaHUEM (COOJIIOICHHE TIPABUII IOBEICHUS B TIPUPOJIC, HAPABIEHHBIX

Ha COXpaHEHUE PABHOBECHUS B AKOCHUCTEMAX, OXPAHY BUIIOB, IKOCUCTEM, OUOChEpPHI);



AKTUBHOE HEINPUATHE NEUCTBUU, NMPUHOCAIIUX BPE OKPYKAIOLIEH IPUPOIHOU
cpele, yMEHHE MPOTHO3UPOBATH HEOIArOMPUATHBIE 3KOJOTHYECKHE IOCIIEACTBUS
MPEANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAILATH UX;

HaJU4Hhe PA3BUTOIO 3KOJIOTMYECKOTO MBIIUICHUS, 3KOJIOIMYECKON KYJIbTYpHI,
OMbITA JEATEIIBHOCTH SKOJIOTUYECKON HAIMPABICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS
MMH B IO3HABATEIbHOM, KOMMYHUKATUBHON U COLIMATIBHOM MPAKTUKE, TOTOBHOCTHU K
YYaCTHIO B IPAKTUYECKOM ACSITEIBHOCTU SKOJIOTMUECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

chOPMUPOBAHHOCTh ~ MHUPOBO33PEHHUS,  COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO DPa3BUTHUsI HAyKHM U OOIIECTBEHHOW MPAKTHKW, OCHOBAHHOIO Ha JHAJIOTE
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAaHUE S3BIKOBOM W YHUTATEIbCKOM KyJIbTYpbl KakK CpeIcTBa
B3aMMO/JICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

NoHUMaHue crhenupuk OWOJIOTMM KakK HayKH, OCO3HaHUsA €€ poiau B
(GOpMHpPOBAHWM PALMOHAIBLHOTO HAYYHOTO MBILIUIEHUS, CO3/IaHUUA UEIOCTHOIO
MpeACTaBICHUsT 00 OKPY)KaloIeM MHpE KaK O €IUHCTBE MPHUPOJIbI, YeIOBEeKa U
oOlIecTBa, B TMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEM M peIIeHUHu MpodeM
COXpaHEHUS TPUPOJITHOTO PABHOBECHS,

yOeKIEHHOCTh B 3HAYUMOCTH OWOJOTHU JJIS COBPEMEHHOMW IHBUIM3AIINU:
oOecrieueHuss HOBOTO YPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHUE TMEPCHEKTHUBHBIX
OMOTEXHOJIOTHI, CTIOCOOHBIX PEIIaTh PECypPCHbIE TPOOIEMbI Pa3BUTHUS YEIOBEUECTBA,
MOMCKa MyTell BBIXOAA M3 TJIOOAIBHBIX 3KOJOTMYECKHX Mpo0jeM U olecreyeHus
nepexoga K yCTOMYMBOMY Pa3BUTHIO, PAIMOHAIIBHOMY MCIOJIb30BAHUIO MPUPOIHBIX
pecypcoB u (GOPMHUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYUYCHUH OMOJOTUYECKUX 3HAHUM B LIEJISX MOBBIIICHUS
oOIIel KyJIbTyphl, €CTECTBEHHO-HAYYHOH TpaMOTHOCTH, KaK COCTAaBHOW YacTu
(GYHKIIMOHATBFHOM TPaMOTHOCTH OOydJaromuxcsi, (GOpMHUpyeMOl TMpu U3yUYEHUU

Oouosoruu;



MOHMMAHHUE CYIIHOCTH METOJOB IO3HAHMs, HCIOJb3YEeMBIX B E€CTECTBEHHBIX
HayKax, CHOCOOHOCTM MCIIOJIb30BaTh IIOJIydyaeMble 3HAHMA U1 aHalu3a H
OOBSICHEHUS SBICHUM OKPYKAIOLIETO MHUpPAa U TMPOUCXOASIIUX B HEM H3MEHEHHH,
yMEHHE JenaTb OOOCHOBAaHHBIE 3aKJIIOYEHHS Ha OCHOBE HAy4YHBIX (AKTOB U
UMEIOIINXCS JAaHHBIX C LEJbIO MOJIyUYeHHs TOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTh  CaMOCTOSITENIBHO HCIONB30BaTh OHOJOTHMYECKUE 3HAHHS  JUIS
peleHust mpoOJieM B PeabHBIX JKU3HEHHBIX CUTYaIINAX;

OCO3HAaHME LIEHHOCTH HAay4YHOH JEATeNbHOCTH, TOTOBHOCTb OCYIIECTBISTH
IMPOEKTHYIO M UCCIIEA0BATENbCKYIO IEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIE;

TOTOBHOCT W CIOCOOHOCTP K  HENPEPHIBHOMY  OOpa3oBaHHIO |
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJYYEHHUIO HOBBIX 3HaHUM MO OHOJIOTHH B

COOTBCTCTBHUHU C ) XKUU3HCHHBIMUA HOTpC6HOCT5[MI/I.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertanpeameTHble pe3yabTaTbl OCBOGHMsI YydeOHOro mpenmera «buomorus»
BKJIIOYAIOT: 3HAayuMble I  (QOPMHUPOBAHUS MHUPOBO33PEHHUS  OOyYaIOIIHUXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPeIMETHbIE) OOIICHay4YHbIE MOHATHS, OTpa)karoliue
LEJIOCTHOCTh HAy4yHOM KapTHMHBI MHUpa M CHEHU(PHUKY METOJOB TMO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHUs, SIBICHHE, MPOIIECC,
CUCTeMa, HAay4HbIH (axT, MPHUHILMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCCleI0BaHNEe, HAOIIOIEHNE, U3MEPEHHE, SKCIIEPUMEHT U IPYTUX), YHUBEPCAIbHbIE
yuyeOHble  AeiicTBUs  (ITO3HaBaTeNIbHbIE, KOMMYHUKATHBHBIC, PETYJSTUBHBIE),
oOecrieunBaomme GopMUpoBaHUe (PYHKITMOHAIBHOW TPAMOTHOCTH W COIMATBHOU
KOMIIETEHIIMM  OOYy4YaloIIMXCA, CIOCOOHOCTh  OOYyYalolMXCS  HCIOJIb30BATh
OCBOCHHBIE MEXIHUCLUUILUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAJIbHbBIC
y4eOHbIE IEUCTBUS B TTO3HABATEILHON M COLUAIILHOM MPAKTHKE.

MeranpeaMeTHbIE PE3yJIbTaTbl OCBOCHHSI TMPOTPAMMBbI  CPEIHEro  OOILEero

06p2130BaHI/I}I AOJDKHBI OTPAXKaThb:



OBiajieHHe YHHMBEPCAJbHBIMH Y4eOHbIMH MTO3HABATEIbHBIMH AeHCTBUSIMMU:

1) 6a3oBble JOTHYECKHE AeiiCTBHUS:

CaMOCTOSITENIEHO (POPMYJIMPOBATh M aKTyaJIM3UpOBaTh NpoOJIeMy, paccMaTpUBAaTh
€€ BCECTOPOHHE;

UCIOJIb30BaTh IPU OCBOCHUU 3HAHUN MTPUEMBI JIOTHUECKOTO MBILUICHUS (aHAJIN3A,
CUHTE3a, CpaBHEHMs, Kilaccupukaluuy, OO0OOIIEHMs), PpacKpbIBaThb  CMBICI
OMOJOTMYECKUX MOHATHM (BBIIEIATh MX XAPAKTEPHBIE IMPU3HAKH, YCTaHABIUBATH
CBSI3U C APYTUMU HOHATUSAMH);

ONPENENIATh LENNU JESITEIbHOCTH, 3aJaBas IlapaMeTpbl W KPUTEPUU HX
JOCTUKEHHUSI, COOTHOCUTD PE3YJIBTATHI AEATEIBHOCTHU C ITIOCTABJICHHBIMU LIEISMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TOHATUS ISl OOBACHEHUS (AKTOB U SIBJICHUN
YKABOW MPUPOJIBI;

CTPOUTH JOTMUECKHUE pacCyKICHUs (MHAYKTUBHBIE, 1€TyKTUBHBIE, TI0 aHAJIOTUN),
BBIABJIAITE 3aKOHOMEPHOCTH U IPOTUBOPEUYMS B PACCMATPUBACMBIX SIBJICHUAX,
(OpMyIMPOBATH BHIBOJIBI M 3aKIIOYEHUS;

IIPUMEHATb CXEMHO-MOJIEIBHBIE CPEICTBA Ul IPEIACTABICHUS CYLIECTBEHHBIX
CBA3€ W OTHOUIEHWH B H3y4yaeMbIX OHOJOTMYECKUX OOBEKTaX, a TaKKe
OPOTUBOPEUYHI PAa3HOrO pOJAA, BBISABIECHHBIX B Pa3IMYHbIX HHPOPMAIIMOHHBIX
VCTOYHUKAX;

pa3pabaThiBaTh IUTAH pEIIEHUs MPOOJEMbl C YYE€TOM aHadu3a HMEIOLIUXCS
MaTEpUAIIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JIESATENBHOCTh, OLEHUBATh COOTBETCTBUE PE3YJIBTATOB
L[EJISIM, OLICHUBATh PUCKH NOCJIEICTBUI AEATEIBHOCTH;

KOOPJMHHUPOBATh U BBINOJHATH PabOTy B YCIOBUSAX PEATbHOTO, BUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCIEN0BATEIbCKUE TeliCTBUS:

BJa/JIeTh HaBbIKAMHU YYEOHO-MCCIEAOBATENLCKOW M MPOEKTHOM JesATEIbHOCTH,

HAaBBIKAMHM  paspernieHus  mpodiieM, CHOCOOHOCThIO M TOTOBHOCTHIO K



CaMOCTOSITEIbHOMY TMOMCKY METOJIOB PEHIEHUs MPAKTUYECKUX 3a7ad, MPUMEHEHUIO
Pa3JIMYHBIX METO0B MO3HAHMS;

UCIOJIb30BaTh PA3JIMYHbBIE BUBI JEATEILHOCTH MO MOJYYEHUIO HOBOTO 3HAHMS,
€r0 UHTEPIPETAINH, TIPEOOPA30BAHUIO I IPUMEHEHHUIO B yUEOHBIX CUTYAIUAX, B TOM
YUCJIE MPU CO3AaHUM YUEOHBIX U COLUATBHBIX TPOCKTOB;

dbopMHpOBaTh HAay4HBIA TUIl MBIIUICHHS, BJAJIETh HAYYHOM TEPMUHOJIOTHUEH,
KJIFOYEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTb U (QOpMYyJIHpPOBaTh COOCTBEHHBbIE 3aJadyd B  00pa3oBaTEIbHOU
JEATEIIbHOCTH U )KU3HECHHBIX CUTYyaIUsX;

BBISBJISITh  NPUYMHHO-CICJACTBEHHBIC CBS3M W aKTyaJM3UpOBaTh  3ajauvy,
BBIJIBUTaTh TUIIOTE3Y €€ PEUICHUs, HAXOJAUTh apryMEHTHI ISl I0KA3aTeJIbCTBA CBOUX
YTBEPKICHUM, 3a1aBaTh MapaMETPhl U KPUTEPUU PEILICHHUS;

aHaJM3UPOBATh MOJYYEHHBIE B XOJ€ PEUICHUS 33a/1a4d PE3yJbTaThl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATH NPUOOPETEHHBIN OIBIT;

OCYIIECTBJISTh II€JICHANPABICHHBIM IMOUCK TIEPeHOCa CPEICTB U  CIOCOO0B
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAaHWS B TO3HABATEIbHYIO M MPAKTUUYECKYI0 00JIacTu
KU3HEAEATEIbHOCTH;

yMETbh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIC WJE€W, NpEMJIaraTb OPUTHMHAIBHBIE MOAXOIbl M PELICHUS,
CTaBUTh MPOOJIEMBI U 3aJ1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ uHpopmanmeii:

OPUEHTHUPOBATLCS B PA3IMYHBIX HCTOYHMKAX WHGOpMAIM (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJSIPHOW  JIUTepaTtype, OHOJOTHMYECKHUX  CJIOBapsX M
CIIPaBOYHMKAX, KOMIMBIOTEPHBIX 0a3ax J[aHHbIX, B HHTepHETE), aHaIW3UpPOBATH
nH(OPMAITUIO PA3IMYHBIX BUIOB M (hOPM TPEICTABIICHUS, KPUTHUYECKH OIICHUBATH €€

AOCTOBCPHOCTb U HCIIPOTUBOPECUNBOCTD,



dbopMynHpoOBaTh 3amMpoOChl W MPUMEHATH PA3JIMYHBIE METOJbI TPHU TOUCKE U
otOope Omoyornyeckor WHOpMAIMK, HEOOXOAMMOW IJIS BBHITOJHEHUS YYeOHBIX
3ajiay;

npuoOpeTaTh  ONBIT  HMCHOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHU, COBEPILIEHCTBOBATh KYJIbTYPY AKTHMBHOTO HCIIOIB30BAHUS PA3TUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO BBIOMpATH ONTUMAJTBHYIO dopMy  mpelncTaBICHHS
ouosioruyeckor uHboOpMaIu (CXembl, rpadUKd, JUarpaMMbl, TaOIUIbI, PUCYHKH U
Apyroe);

HCIIOJIL30BaTh HAYYHBIN S3bIK B KQUECTBE CPEJICTBA MPU pabOTE C OMOIOTHYECKOM
uH(popMaIue: MPUMEHATh XUMUYECKHUE, (PU3NYECKUe M MaTeMaTHYECKUE 3HAKU U
CUMBOJIBI,  QopMyinbl, abOpeBHAaTypy, HOMEHKJIATypy, HCIOJIb30BaTh U
npeo0pa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BJIQ/ICTh HABBIKAMHM PACMO3HABAHUS W 3alIUTHl HHPOpMAINK, THHOPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

OBjajieHue YHHBEPCAJbHBIMM KOMMYHUKATHBHBIMH JeCTBUSIMU:

1) ob1enne:

OCYIIECTBJISITh KOMMYHUKAIIMU BO BceX cdepax >KU3HU, aKTHBHO y4acTBOBATH B
Uajore Wi JUCKYCCHUU M0 CYIIECTBY OOCYyXIaeMOodW TeMbl (yMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYKIEHHUS OTHOCHUTEIBHO BBHITIOJHEHHS TIpejiaracMoi
3aJlayd, yYUTHIBAaTb MHTEPECHl W COTJIACOBAHHOCTH TMO3UIMN APYrUX YYaCTHUKOB
JIAaora Uin TMCKYCCUN);

pacno3HaBaTh HeBepOalbHBIE CpeacTBa OOLIEHUs, [OHUMAaTh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEIMOCHIIOK BOSHUKHOBEHUS KOH(MIMKTHBIX CUTYaIlUl, YMETh
CMSATYATh KOH(QJIMKTHI U BECTH ITEPETOBOPHI;

BIIAZICTh PA3IMYHBIMH CcIocoO0aMu OOIIEHUS W B3aUMOJCHCTBHUS, TOHUMATh
HaMEpEHUs APYTUX JIIOJCH, IPOSIBIISTh YBAKUTEIHLHOE OTHOIICHUE K COOCCETHUKY U

B KOPPEKTHOU GopMe (hopMyTupoBaTh CBOM BO3PAKEHUS;



pa3BEPHYTO W JIOTUYHO WM3J1araTb CBOK TOYKY 3PEHHUS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAas 1eSITeJTbHOCTh:

MOHUMAaTh W WCIIOIB30BaTh MPEUMYIIECTBA KOMAHIHOM W WHIWBHIYaIbHOU
paboThl MPH PEIICHUH OMOJIOTHYECKON MPOOJIeMbl, 000CHOBBIBATh HEOOXOAUMOCTH
MPUMEHEHUS TPYIIIOBBIX (HOPM B3aMMOJICHCTBUS MPHU PEIICHUN Y4eOHOH 3aauH;

BBIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX JCHCTBUU C y4ETOM OOIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOr0 YjieHa KOJUIEKTHBRA,;

NpUHUMATh  TEJIM  COBMECTHOW  JCATEIBHOCTH,  OpPTaHU30BHIBATH |
KOOPJIMHUPOBATh JIEUCTBUS MO €€ JOCTHXKEHUIO: COCTABJATH IUIAH JCHCTBUM,
pacmpeienaTh poid € YY4ETOM MHEHUW YYACTHHKOB, OOCYXIAaTh pPe3yJbTaThl
COBMECTHOM padOThI;

OIICHMBATh KayeCTBO CBOETO BKJAJa M KaXKJOT0 yYaCTHMKA KOMaHbl B OOIIMN
pe3ynbTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

mpeayiaraTh  HOBBIE TIPOCKTHI, OIEHWBATh WJACH C TIO3WIMA HOBH3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIIECTBJIATH MMO3UTUBHOE CTPATETHYECKOE MOBEICHHUE B PA3TUYHBIX CUTYAIHIX,
MPOSIBJISITH TBOPUYECTBO M BOOOPAKEHUE, OBITH MHUIIMATUBHBIM.

OBj1ajieHUe YHHBEPCAJbLHBIMH PeryJIsSTHBHBIMHU JeHCTBUSIMMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JIJISl BBISBJICHUS TTPOOJIEM U MX PEIICHUs B
KU3HCHHBIX U YICOHBIX CUTYAIIHSIX;

BBIOMPATh HA OCHOBE OMOJIOTMUECKHUX 3HAHWU IEJICBBIC U CMBICIOBBIC YCTAHOBKH
B CBOUX JCHCTBUAX W TIOCTYNKaxX IO OTHOIICHUIO K YXWUBOW MPHUPOJE, CBOEMY
3JIOPOBBIO U 37IOPOBBIO OKPYIKAFOIIIHX;

CaMOCTOSITEJIbHO ~OCYIIECTBIISATh TO3HABATEIBHYIO JIEATEIbHOCTh, BBISBIISATH
poOJIeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 337a4Ml B 0Opa30BaTEIHLHOU

ACATCIIBHOCTU U ) KU3HCHHBIX CUTYAIHAX,



CaMOCTOSATENIbHO COCTABJIAITh IUIAH PELIEHUs MPOOJEMBbI C YYETOM HMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEATIOYTCHUIA;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsTh paMKH y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieJ1aTh OCO3HAHHBIM BBIOOp, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTh 3a
peuieHue;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CHO0CcOOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO IIUPOKOU 3PYAUIMHU B Pa3HbIX
001acTAX 3HAaHUM, MOCTOSITHHO TOBBIIIATH CBOW 0Opa30BATENbHBIN M KyJIbTYPHBIN
YPOBEHB.

2) CAMOKOHTPOJIb:

NaBaThb OILICHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LEIIAM;

BJa/IeTh HAaBbIKAMU IO3HABATEJIbHOM pe(IeKCuu Kak OCO3HAHHUS COBEPIIAEMbIX
JNEWCTBUM W  MBICIUTEIBHBIX IPOLECCOB, HUX PE3YyJIbTaTOB MW OCHOBAaHUM,
UCIOJIb30BaTh MNPUEMBI pediIeKCUM [UIsl OLEHKM CHUTYyallMHM, BbIOOpa BEPHOIO
peneHns;

yMETh OLICHMBAaTh PUCKM M CBOCBPEMEHHO IIPUHHUMATh pEIICHUSA 110 UX
CHIKEHHIO;

IIPUHAMAaTh MOTHBBI M AapryMEHThl JPYyTHUX IIPpU AaHAIU3€ PE3YJIbTAaTOB
NEATEIIbHOCTH;

3) npuHsATHE ce0Osl U APYTUX:

MIPUHUMATh ce0sl, MOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHAMATb MOTHMBBI M apryMEHThl JpPYyTHUX IIpH AaHAIU3€ pPE3yJbTaToOB
JEATEIIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMINOKU;

pa3BHUBaTh CITOCOOHOCTH TOHMMATh MHP C MMO3UIUHN APYTOro 4CJIIOBCKaA.



HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl 0cBoeHUs mporpammbl COO mo 6uonoruu Ha 6a30BOM
YpOBHE BKIIIOUAIOT crienuduyeckue s ydeOHoro npenMera «buonorus» Hay4yHbIE
3HAHMS, YMEHUS U CIOCOObI JEUCTBUI 1O OCBOEHUIO, HWHTEPHpPETALUU U
npeoOpa3oBaHUI0 3HAHUM, BUABI ACATEIBHOCTU MO IMOJIYYEHHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUN B PA3IMYHBIX YUEOHBIX CUTYyallUsiX, a TaKKe B pealbHBIX
JKU3HEHHBIX CHUTYallUsX, CBS3aHHBIX C Ouoisorueil. B mnporpamme mnpeamMeTHbie
pe3yabTaThl IPEICTaBICHBI TI0 TOJaM O0yUYCHHS.

[IpeameTHbie pe3yabTaThl OCBOEHHUs yueOHoro mnpeamera «buonorus» 6 10
Kjlacce NOJDKHBI OTPAKATh:

c(OPMHUPOBAHHOCTh 3HAHMM O MECTE€ M POJM OHUOJOTMM B CUCTEME HAYyYHOI'O
3HaHUS €CTECTBEHHBIX HAYK, B (DOPMHPOBAHUHN COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTHUHBl MHpa U HAYYHOI'O MHPOBO33PEHMS, O BKJIAJE POCCUHMCKHX MU 3apyOEeKHBIX
Y4€HBIX-OUOJIOrOB B Pa3BUTHE OMOJIOTMH, (PYHKIIMOHAIBHON IPaMOTHOCTH Y€JIOBEKA
JUISl pELIEHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBaTh COAEPKaHUE OMOJIOTMYECKUX TEPMUHOB U MOHSATUN: KU3HbD,
KJIETKAa, OpraHu3M, MeTabonu3M (OOMEH BEHIECTB W TMPEBpAllleHHEe JHEPTUN),
romMeoctas  (caMmoperyisilusi), ypOBHEBash  OpraHM3alUsl  JKMBBIX  CHUCTEM,
CaMOBOCHPOU3BEACHHUE (PENPOAYKIIHS), HACIEACTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

YyMEHUE u3JIaraTb OHMOJIOTMYECKHE Teopuu (KJIETO4YHas, XpPOMOCOMHas,
MyTallMOHHAs, [IEHTpajbHasl JOrMa MOJIEKYJIsipHOU Onosnorum), 3akonsl (I'. Mennens,
T. Moprana, H. W. BaBumoBa) u ydenus (0 TIIEHTpax MHOTo00Opa3usi u
MIPOUCXOXKICHUS KyIbTypHbIX pacTeHuid H. M. BaBuiioBa), onpeaensaTe rpaHUIbl UX
PUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yYMEHHE BIaJeTh METOJaMU HAyYyHOTO IO3HaHUS B OMOJOrMH: HAOIIOACHHUE WU
ONMKMCAHHWE >KHUBBIX CHUCTEM, IPOILIECCOB M SIBJICHUH, OpraHu3alus U MpPOBEICHUE

OMOJIOTHYECKOr0 OKCIICPUMCHTA, BBIABHIKCHHUC TI'MIIOTC3bI, BBIABICHHUC 3daBHUCHUMOCTH



MEXIY WCCICAyeMbIMH BEIMYMHAMH, OOBSICHEHUE TMOJYYCHHBIX PE3YJIbTAaTOB,
WCITOJIb30BAaHHBIX HAYYHBIX TIOHATHMA, TEOPUN M 3aKOHOB, YMEHHE JICJIaTh BHIBOJIBI Ha
OCHOBAHMH TOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJCISTh CYIIECTBCHHBIC TPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT H
DYKapHoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
mpolieccoB: OOMEHa BEIIECTB M MPEBpAIllCHUs] SHEPIHMM B KIETKe, (OTOCHHTE3a,
IJIACTHYECKOTO W DHEPreTUYECKOro oOMEeHa, XEMOCHHTE3a, MHTO03a, MeEHo03a,
OIUIOZIOTBOPEHUS,  Pa3MHOXKEHMs, HMHAMBUAYaJIbHOTO  pPa3BUTHUA  OpraHHU3Ma
(oHTOTEHER);

YMEHUE TIPUMCHSTH IIOTYYCHHBIC 3HAHHUS I OOBSICHEHUS OWOIOTHYCCKUX
MPOLIECCOB U SIBJICHUH, /I MPUHATHUS MNPAKTUUYECKUX PEIICHUN B TOBCEIHEBHOU
KU3HH C IIeNbl0  oOecriedyeHrss O€30MacHOCTH CBOETO 3J0POBBS M 37I0OPOBBS
OKPYXAIOIIUX JIIOJIeH, COOJIIOICHHUSI HOPM T'PaMOTHOTO TOBEACHHS B OKpPYXKalollen
OPUPOIHON cpejie, MOHUMAaHHE HEOOXOJUMOCTH UCIOJb30BaHUS JOCTHXKEHUN
COBPEMEHHOU ounonoruu 17} OMOTEXHOJIOTHIA TUISL PalMOHAIIBHOTO
MPUPOOTIOIH30BaAHNUS,

YMEHHUE pEIIaTh 3JIEMEHTAPHbIC TEHETUYCCKUE 3aa9d Ha MOHO- M JUTUOPHIHOE
CKpElIMBaHue, CIEIJICHHOE HACJIEeIOBaHUE, COCTaBISATH CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHUs JUTsl PEICKa3aHusl HACIEIOBAHMS MPU3HAKOB Y OPraHU3MOB;

YMEHUE BBITIOJHATH JTAOOPATOPHBIE M MPAKTHYECKUE pabOThI, COOJIOIATh TTpaBUia
pu paboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YyMEHHUE  KPUTHYECKH  OIICHWBATh M  WHTEPHPETUPOBATH  HWH(POPMAIIHIO
OMOJIOTUYECKOTO  COJIEpKaHMs, BKIIOYAIONIYI0 TICEBOHAYYHBIC 3HAHUS U3
pa3TUYHBIX WCTOYHUKOB (CPEICTBA MAacCOBOW HMH(OpPMAIMU, HAYYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE aCIEeKThl COBPEMEHHBIX HCCJICAOBAHWA B OWOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

yMEHHUE CcOo37aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHUs, 00001Iast
OuoornYecKyro HHPOPMAIUIO U3 HECKOJIbKHX NCTOYHHKOB, TPAMOTHO HCITOIH30BATh

MOHSATUIHBIN anmapaTt OMOJIOTHH.



[IpeameTHBIC pE3ynbTaThl OCBOEHUsA ydeOHOTO mnpenmera «buomorus» 6 11
Kjacce JOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHMK O MECTE€ M POJM OUOJOTMM B CUCTEME HAyYHOTO
3HAHMS €CTECTBEHHBIX HayK, B (JOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpPa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJEC POCCUMCKUX U 3apyOeiKHBIX
y4€HBIX-OUOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa
JUISL PEIICHUS )KU3HEHHBIX 33]1a4;

yYMEHHUE PaCKpbIBAaTh COJIEpKaHUE OMOJIOTMYECKUX TEPMUHOB M TOHSTUH: BUI,
MOMYJIAIKSA, TEeHO(MOH, DBOJIONUS, JBIKYIIHE CHIBl ((aKTOpPBhI) 3BOJIOINH,
MPUCIIOCOOJICHHOCTh OPTraHU3MOB, BHUA000pa30BaHHUE, HKOJOTHUECKHE (PAKTOPHI,
HKOCHUCTEMA, MPOAYLIEHThI, KOHCYMEHTBI, PEIYLIEHTHI, LIETIN MUTAHUS, SKOJIOTHYECKas]
nMpamMujia, OuoreoieHos, onocdepa;

yMEHHUE M3Jaratb OMOJOTHYECKHe Teopuu (dBojtonroHHas Tteopus Y. J[apBuHna,
CUHTETHUYECKasi TEOpUsI DBOJIOIMH), 3aKOHBl M 3aKOHOMEPHOCTH (3apObIIIEBOTO
cxoxcrBa K. M. bapa, ueperoBanus TJIaBHBIX HANPABJIECHUM U ITyTed 3Boaonuu A. H.
CesepuioBa, yuenus o Ouocthepe B. M. BepnHaackoro), omnpenenirb rpaHUIlbl HX
MPUMEHUMOCTH K )KUBBIM CUCTEMaM;

yMEHHUE BJIJ€Th METOJaM{ HAyYHOTO IMO3HAHWS B OWMOJOTHU: HAONIOACHHUE H
OMMCAHWE JKHUBBIX CHUCTEM, MPOLECCOB M SBIICHWI, OpraHu3alus M IPOBEICHUE
OMOJIOTMYECKOTO IKCIIEPUMEHTA, BBIIIBUKEHUE TUIIOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXIY WCCICAyeMbIMA BEIMYMHAMH, OOBSICHEHUE TMOJYYCHHBIX PE3YJbTAaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHUE JI€JIaTh BHIBOJIBI HA
OCHOBAHUH MOJYYECHHBIX PE3YJIbTATOB;

YMEHUE BBIICTATH CYIIECTBCHHBIC TPHU3HAKK CTPOCHHS OMOJOTHYECKUX
OOBEKTOB: BHUJOB, MOMYJSLMM, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTreoIneHO30B M DKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB:  HACJIEICTBEHHOU
M3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHUs, IPHUCIIOCOOIICHHOCTH

OpraHU3MOB, IEUCTBUS IKOJIOTHUYECKUX (PaKTOPOB HA OPTaHU3MBI, MIEPEHOCA BEILIECTB



Y MTIOTOKA SHEPTUU B SKOCUCTEMAX, aHTPOIIOTEHHBIX U3MEHEHU B 3KOCUCTEMAX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXMMHUUYECKUX IIMKIOB B Orocdepe;

yMEHUE TPUMEHSATHh IMOJYYeHHbIE 3HAHUS JUIsI OOBSICHEHHS OHOJIOTHYECKUX
IIPOLIECCOB W SIBJICHUM, JUIA NPUHATUSA NPAKTUYECKUX DPEIIEHUH B IOBCEIHEBHOU
JKU3HM C LeNbplo olecriedyeHus O€30MacHOCTH CBOETO 3/0POBbS U 3/I0POBbS
OKPYXAIOIUX JIIOJIeH, COOJII0JICHUSI HOPM T'PaMOTHOTO TIOBEACHHS B OKpYXKarolen
NPUPOIHON cpelie, TMOHMMAaHWE HEOOXOJAMMOCTH WCIOJIb30BaHUS JIOCTHXKEHUN
COBPEMEHHOW OMOJIOTUH ISl pallUOHATIBHOTO MPUPOI0NIOJIb30BAHUS;

YMEHHUE pelIaTh 3JIEMEHTapHbIE OHOJOTMYECKHE 3a/laud, COCTABIIATH CXEMBI
MepeHoca BEIIECTB U DHEPTUH B IKOCHUCTeMax (LIeTH MUTaHUs);

YMEHUE BBIMOJHATH Ja00paTOPHBIE U MPAKTUYECKUE padOThI, COOIIOAThH IPaBHIIa
npu paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYAOBAHUEM;

yMEHUE  KPUTUYECKH OICHUBATh U  HUHTEPIPETUPOBATH  UHOOPMAIUIO
OMOJIOTUYECKOTO  COJEepKaHMs, BKIIOYAIONIYI0 TICEBOHAYYHBIE 3HAHUS U3
Pa3JIMYHBIX MCTOYHUKOB (CpeJCTBa MacCOBOM HHQOpMAaIuU, HAYYHO-TIOMYJISIPHBIC
MaTepHabl), paccMaTpuBaTh r7100abHbIE AKOJIOTUYECKHUE POOJIEMBI
COBPEMEHHOCTHU, (POPMUPOBATH MO OTHOIIECHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

yMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIeHUs, 00001Iast
OHONIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO HCIIOJIH30BATh

NOHSATUUHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsmuyecTBo yacoB DJIEKTPOHHbIE
Ne /it HauMeHoBaHMe pa3/iesioB U TEM KoHTpoJIbHbIE (ungposbie)
NPOrpaMMblI Bcero paGoTE! o0pa3oBaTeJibHbIE
pecypchl
1 buoinorus kak Hayka 2 1 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
2 KuBble CUCTEMBI U UX OpraHU3aIus 1 bubamorexa LOK
https://m.edsoo.ru/7f41c292
3 XHUMUYECKHI COCTaB U CTPOCHUE KIIETKU 8 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
4 KuzHenesaTenbHOCTh KIETKU 6 1 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
5 PazmuoxeHue u VHIUBUAYAJIbHOE 5 bubmuorexa [JOK
pa3BHUTHE OPTAaHU3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencrBeHHOCTH u U3MEHUYHBOCTD 8 bubmoteka [IOK
OpraHHU3MOB https://m.edsoo.ru/7f41c292
7 Cenexmus OpPTraHU3MOB. OCHOBBI 3 1 bubmmoreka [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
bu6moreka [JOK
8 Peacparoc Bpems 1 https://m.edsi.ru/7f410292
OBUIEE KOJIMYECTBO YACOB I1O 34 3

[TPOI'PAMME
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11 KJIACC

KoaunuyecTBO 4acoB

Ne HaumeHnoBaHue pa3iejioB 1 TeM B KonrposbHble  Jnextponnsie (ndgposbie)
n/n MPOrpaMmbl cero paGoThI o0pa3oBaTesibHbIE PeCypPChl
bu6mmoreka [JOK
1 DBOIIOILMOHHAS OHOJIOTHS 9 1
https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHHE W pa3BUTHE >KU3HH Ha 9 . bubmorexa [JOK
3emie https://m.edsoo.ru/7f41cc74
bubmoteka [IOK
3 OpraHusmbl U OKpyXkarolas cpeaa 5
https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
4 Coo0111ecTBa 1 DKOJIOTUYECKUE CUCTEMBI 9
https://m.edsoo.ru/7f41cc74
bubmoteka [IOK
5 PesepBHOE Bpems 2 1
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 24 3
ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KounuecTBo 4aco
Ne Tema vooka quKTB 1ac2E HMara DJIeKTpOHHbIe U (POBbIE
n/n P Bcero OHTPO.ILHBIE U3Y4YEeHUsS o0pa3oBaTesibHbIE pecypchbl
padoThl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Mero O3Ha oM onbl. [Ipa ecka
2 pa6:)TIalll)IJ\fZI 1H«;P(I:’;oﬁf:ogaHHIfeHI])paI;IJ)IIHqHEIXKT;:TOEOE 1 1 bubmorexa LIOK
N https://m.edsoo.ru/863e6122
TIPY U3YICHUH OMOJIOTHIECKUX OOBEKTOBY
3 buonornueckue cuctemsl, MPOLUECCH U UX U3YyYECHHUE 1 Bubmaorexa LIOK
’ https://m.eds00.ru/863e6564

4 XUMUYECKUH COCTaB KJIETKUM. Boma W MUHEpalbHbIE 1 bubmuotexa [JOK
COJIA https://m.eds00.ru/863e674e

bu6mmoteka [IOK

5 Benku. CocTaB u cTpoeHne GEIKOB 1 https://m.eds00.ru/863e6b72
@depMeHTI —  OHONOTUYECKHE  KaTalu3aTOpHI.

6 JlaGopaTtopHas pabora  Ne 1 «3yuenne 1 bubnmnoreka [JOK
KaTaINTUYECKOM  aKkTUBHOCTH  (epMeHTOB  (Ha https://m.eds00.ru/863e6b72
MIpUMEpE aMIIa3bl WA KaTalla3bl)»

but6mmoreka [IOK

! YTaeBoL. JIAmH eI 1 https://m.eds00.ru/863e6870

bu6nuoreka [IOK

8 Hyknenosgie kucnotst. AT® 1 https://m.eds00.ru/863e6d5c

9 Uctopuss m metonsl uzydeHusi kinetku. Kierounas 1 bubmuoreka [JOK
TEOpHs https://m.eds00.ru/863e6e88

10 Kietka xak nejocTHas »KUBas CUCTEMA 1

11 Crtpoenue sykapuotuyeckoil kierku. Jlaboparophas 1 bu6muoreka [JOK

pabota Ne 2 «/3ydeHne CTpOCHHs KIETOK PAaCTCHHM,

https://m.edso0.ru/863e6ff0
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KUBOTHBIX, TPUOOB U OaKTEepHil 0]l MUKPOCKOIIOM Ha
TOTOBBIX MUKPOIIpENapaTax U UX OMHCAHUE

https://m.edsoo0.ru/863e716¢

bu6nuoreka [IOK

12| Obmen pemects wiM MeTabom3M https.//m.eds00.ru/863e766¢

bu6nmoreka [IOK

13 PoTocHHTE3. XeMOCHHTE3 https://m.eds00.ru/863e7c98

N bubmuorexa [JOK

14 JuepreTieckuii oomen https://m.edsoo.ru/863e7aae
JKu3HeHHbI UK KIeTKu. Jlemenue kinetku. Murtos.

Jlaboparopnas padora Ne 3 «Habmrogenne muTo3a B bubnuotexa [HOK

15
KJIETKaX KOHYMKAa KOpEIIKa JyKa Ha TOTOBBIX https://m.edso00.ru/863e7dc4
MHUKpOTpenaparax»

16 buocunres 6enka. Peakiius MaTpuyHOr0o CMHTE3a bubmnorexa LIOK

) https://m.edso00.ru/863e796e
bubnnoreka IIOK

17 Tpancasuus — Ouocuntes benka https://m.eds00.ru/863e796e

bu6nuoreka [IOK

18 HexkneTounsie (hOpMBI )KU3HH — BHPYCHI https://m.edso0.ru/863¢7540

bubmmoteka [IOK

19 @OpMBI pa3MHOKEHUS OPTraHU3MOB https://m.eds00.ru/863e81h6

https://m.eds0o.ru/863e831e
. bu6nuoreka [IOK

20 Meiios https://m.edso0o.ru/863e7f4a
O6pa3oBanne ©  pa3BUTHE TIOJIOBBIX  KJIETOK.

21 OmnogotBopenue. JlabopatopHas pabota Ne 4 bubnuotexa [JOK
«M3yyeHne CTpOEHHS TOJIOBBIX KJIETOK Ha TOTOBBIX https://m.edso0.ru/863e81b6
MUKpOTpernaparax»»

22 NuauBuayanbHOe pa3BUTHE OPraHU3MOB bubmmorexa LIOK

https://m.eds00.ru/863e8436

23 I'enetTnka — Hayka O HaCJIEICTBEHHOCTH U bu6nuoreka [IOK
U3MEHYNUBOCTHU https://m.edso0.ru/863e86f2

24 3aKOHOMEPHOCTHU HacJeI0BaHUS MIPU3HAKOB. bu6muoreka [JOK

MonHoruOpuaHOe CKpelTuBaHNue

https://m.eds00.ru/863e8878



https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878

JurubpunHoe ckpeniyBaHue. 3aKOH HE3aBUCUMOTO bubnmoreka [JOK

25 1 ;

HACJICIOBAHUS ITPU3HAKOB https://m.edsoo0.ru/863e89a4
CuemieHHoOe HACJICAOBAHUC MIPU3HAKOB.
JlaGoparopHas pabdora Ne 5 «/3yueHue pe3yabTaToB bubnmoreka [JOK

26 1 i
MOHOTHOPUIAHOTO M IUTHOPUIHOTO CKPEIIMBAHHS Y https://m.edso00.ru/863e8c60
JPpOo30(HIIBI HA TOTOBBIX MUKpPOIIpENapaTax»

27 I'eneTuka oJja. Hacnenosanue MPU3HAKOB, 1 bubmuoreka [JOK
CLICTIJICHHBIX C TIOJIOM https://m.edso0.ru/863e8c60
M3menunBocTh. HenacnencTBeHHas W3MEHUYHBOCTD.

JlaGopaTopHas paboTta No 6. N3yuenue bubnuorexa [HOK

28 . 1 .

MOJU(DHUKAITMOHHON  W3MEHYMBOCTH,  IOCTPOCHHE https://m.edso0.ru/863e8efe
BAapUAIMOHHOTO Psa U BAPUALIMOHHON KPUBOI)»

| Yo | ey Busorea 10
p - yrat y b https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIIpEIIapaTax»

bu6mmoteka [IOK

30 Tenernia yenoexa 1 https://m.edso0.ru/863e8d78

31 O6oOmenue 1o Teme «HacloencTBEHHOCThP U 1
W3MEHYUBOCTh OPTaHU3MOBY

32 Cenekius Kak HayKa M MpoLece 1 Bubmoreka HOK

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

33 Metonbpl W JTOCTHKEHHUS CEJEKIMU pPACTECHUH U 1 bubmmoteka [IOK
JKMBOTHBIX https://m.edso0.ru/863e9214

34 buorexHonorus kak orpaciib Ipou3BOJACTBA 1 bubmorexa [IOK

https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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11 KJIACC

KoauuyecTBO 4acoB

Ne Tema vooka K HMara DJIeKTpOoHHbIe HU(pPOBBIE
n/n P Bcero OHTPOJILHBIE U3y4eHus o0pa3oBaTe/ibHbIE PecypChl
padoThI
1 DBOJIIOLMS U METO/IbI €€ U3yUEHUS 1 Bubmoreka HOK
https://m.edsoo.ru/863ea20e
2 Hcropus pa3Butus npeacTaBicHuil 00 IBOTIONNUN 1 1 bubmoreka LIOK
https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 MuUKposBoITIONH 1 https://m.edso0o.ru/863e9cle
4 somomm, Tasoparopman padora N 1 «Cpammene 1 u6miorera LIOK
L. patop P N p https://m.eds00.ru/863e99c6
BUJIOB 1O MOP(HOIOTHUECKOMY KPUTEPUIO»
5 JBwkymue  cwibl  (3JeMEHTapHble  (aKTOpPHI) 1 bubnmnoreka [JOK
3BOIIOIUHU https://m.edsoo.ru/863e9da4
. bu6nuoreka [IOK
6 EctectBenHsblit 0T00p 1 €ro hopmbl 1 https://m.eds0o.ru/863e9ed0
Pesynbraret SBOJTIOIIUH: MPUCTIOCOOICHHOCTD
7 Opranu3smMoB U BugoobOpazoBanue. JlaboparopHas 1 bubmuotexa [JOK
padora No 2 «Omnwmcanue MTPHUCTIOCOOJICHHOCTH https://m.edsoo.ru/863e9fde
Oopranusma 1 €€ OTHOCHUTEIBLHOTO XapaKTepa
8 HampapiieHust ¥ TyTH MaKpOIBOJIFOIIHH 1 bubnnorexa LIOK
https://m.eds00.ru/863e9cle
9 HeoOpaTumocTs 3BOTIONNN 1
10 WcTopus xu3Hu Ha 3emiie U METObI €€ U3yueHus 1
11 ['unoTte3sl MPOUCXOXKACHUS )KU3HU Ha 3emiie 1 brbmiorexa LJOK
https://m.edso0.ru/863ea5a6
12 PazButue xu3HM Ha 3eMIie MO Apam U IepuoIam 1 bubnnorexa LIOK
p pHOA https://m.edso0.ru/863ea6be
13 OcCHOBHBIE 3Tallbl  3BOJIOLUM  PACTUTEIBHOIO U 1 bubmmoteka [JOK
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KUBOTHOTO Mupa. IIpaktuyeckas padbora Ne 1
«M3ydyeHHe HCKONAEMBIX OCTAaTKOB pAacTEHUHd U
YKUBOTHBIX B KOJIJICKLIMSIX)

https://m.edsoo.ru/863ea8bc

14 CoBpeMeHHast cucTeMa OpraHu4YecKoro Mupa bubmnorexa LIOK
P p P https://m.edsoo.ru/863ea48e
15 DBOJIIONHS YeJIOBEKa (aHTPOTIOTEHE3) buGnnorexa LIOK
1 P https://m.edsoo.ru/863eac2c
bu6nuoreka [IOK
16 JIBrokymie cuitbl ((hakTOphI) aHTPOIIOTEHE3a https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTaIUU IBOJIOLMHU YEJIOBEeKa
UenoBeueckne packl ¥ OPUPOJHBIE  aJanTalllH bubnmnoreka [HOK
18 :
YeJI0BeKa https://m.edsoo.ru/863eaea?2
19 O606mmenrne mo teMe «BO3HUKHOBEHHE M pa3BUTHE
KU3HH Ha 3eMIIe»
20 DKOJIOTHs KaKk HayKa
bubmmoteka [IOK
21 Cpenbl 00uTaHUs U SKOJIOTHYECKHE (haKTOPhI https://m.edsoo.ru/863eafec
Abuotnueckue ¢pakropsl. Jlaboparopnas padora Ne 3.
«Mopdonornueckue OCOOCHHOCTH PACTeHHH W3
22 a3HEI(£ MecT oburtanus». Jlabopato Haz abora Ne 4 bubmorexa LIOK
p ' PAaTOPHAT b - https://m.edsoo.ru/863eb10e
«BrissHEEe cBeTa Ha POCT W pPa3BUTHE YCPEHKOB
KoJeyca»
bubnuoreka [IOK
23 bromieciue paxropr https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKH TTOTTYJISITIHH.
24 [Ipaktuyeckas pabota Ne 2 «Ilomcuér miuoTHOCTH
MTONYJISALMM pa3HbIX BUJOB PACTCHUI
but6mmoreka [IOK
25 Coo0riecTBa OpraHU3MOB — OHOIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CHCTEMBI (IKOCHCTEMBI) bubmaorexa LIOK
https://m.edsoo.ru/863eb46a
27 OCHOBHBIC TOKA3aTEIU DPKOCUCTEMEI. DKOJOTHYSCKHE Bbu6nuoreka LIOK



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

nupamusl. CBolicTBa skocucteM. Cykieccust

https://m.edsoo.ru/863eb5fa

28 [TpupoiHbIE SKOCUCTEMBI 1
29 AHTPOTIOTEHHBIE YKOCUCTEMBI 1
30 buocdepa — rinobdanpHas 3xocucTeMa 3eMiIu 1 ﬁ;lri?ﬁr?q?:é{s%grou}é%ebb%
31 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOCHEPHI 1 ﬁggﬁ;&f&ggﬁ};%eb 416
32 YenoseuecTBO B Ouocdepe 3emiu 1
33 CocymiecTBOBaHHE TPUPOJIBI M YSIIOBEYCCTBA 1 BHGJ?HOTeKa HOK
https://m.edsoo.ru/863ebale
34 O6o6menne Tembl «CooOmiecTBa M IKOJOTHUECKUE 1
CHCTEMBID»
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



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

YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuit A.A., Pyonor A.M. u
npyrue /Ilox pen. ITaceunnka B.B., Akunoneprnoe o6mectBo «M3aaTenbcTBO
«IIpocsemieHue

2. buonorus / [Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u apyrue /Tlon
pen. Ilaceunuka B.B., AkmuonepHoe oOmectBo  «M3gaTenbcTBO
«ITpocBenieHue»

buonorus: O6mas Owmosorusi. 10 k1.  ba3oBbIii  ypoBeHb: y4YCOHUK/
B.!.CuBornazos, U.b. Aradononra, E. T.3axapoma. - 6-¢ uzn., ucop. - M.:
Hpoda, 2018. - 254, [2] c.: um.

3. buomorusa: OOmas Owuonorusa. 11 k. ba3oBwlii ypoBeHB: y4eOHUK/
B.1.CuBornazos, U.b. Aradonona, E. T.3axapoBa. - 5-¢ uzn., ucop. - M.:

Hpoda, 2018. - 207, [1] c.: un. - (Poccuiickuii yueOHUK).

METOAUYECKHUE MATEPHUAJIBI JIJISI YYUTEJISA
1. buonorus. 10 kmacc. Metoaudeckoe nmocobue 7067 aBTopbl: Muinakosa
Banentuna HukomaeBHa, K.m.H., momeHT Kadeapbl AUAAKTUKHA M YACTHBIX
metoauk UITKulIIIPO OI'TIY (r. OpenOypr), AradhonoBa Muna bopucosHa,
CuBornazoB BrnagucnaB IBanoBuu, KanampaT mnenarornyeckux Hayk,
MOYETHRINA paboTHUK 00miero oOpazoBanus PD, maypear nmpemMuu mpe3uieHTa

P® B oOnactu obOpaszoBanusi, aBTop YMK mno Oumonmormum W3natenbcrBa



«IIpocBenieHue»

2. buwomorus. 11 xmacc. Merogumdeckoe mocobme k yueOHuky U. b.
Aradonosoii, B. 1. CuornazoBa «buonorus. 11 knacc. ba3zoBblil ypoBeHb»
5520 aBTOophl: MumakoBa Banentnna HukonaeBna, K.m.H., goueHT kadeaps
muaakTuku W 4dactHbix Metoauk MIIKulllIPO OITIY (r. OpenoOypr),
AradonoBa Nuna bopucosna, CuBornazo Binanucinas UBanosuu, Kangunat
MeJarOTUYEeCKUX HayK, MOUYETHBIA paboTHUK oO0iero obOpazoBanus PO,
naypeat npemun npesuneHta PO B obGnactu oOpaszoBanus, aBTop YMK 1o

ouosioruu N3narennctBa «IIpocseiienne»

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET
https://catalog.prosv.ru/attachment/42fc0763-073a-11e4-a3fe-
0050569c7d18.pdf
https://edsoo.ru/wp-content/uploads/2023/08/mp_biologiya format-

docx_ 26082023 na-sajt.pdf



