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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHUs] TOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro IMpeameTa
«buonorusi»  coctaBuwiM: KoHuentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJEH, COolIepKaHUs, pe3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero o6pasoBanus B Poccuiickoii dexnepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU KUBOW PUPOJIBI U 00ECTICUCHUH
CYIIIECTBOBAHMS UeJIOBEeUECKOro oOriecTBa. COracHO Ha3BaHHBIM TMOJOXKEHUSIM,
OIpeieNICHbl OCHOBHBIE (DYHKIIMK IPOrpPaMMBbI 110 OUOJIOTUU U €€ CTPYKTYpa.

[TporpaMMa 1o Ouosoruu Aa€T MpeacTaBICHHE O ILeNx, 00 oOmen
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOUIMXCA CPEICTBAMHU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue I0 pasjienaM M Temaw,
PEKOMEHIYEMYIO MOCIIEA0BATENBHOCTh U3YUEHHsI YUEOHOI0 Marepualia ¢ y4eToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM 00pa3oBaTENIbHOTO
MpoIlecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarommXcsl.

B nmnporpaMMe mo OHOJIOTMM TakXe€ YYWTBHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHIOB Y4eOHO-ITO3HABATEIbLHOM
NeATEeTbHOCTH/YUeOHBIX JEHCTBUM OOYYaIOIMIMXCA 10 OCBOCHHMIO COJCpIKAHUS
OMOJIOrNYECKOr0 00pa30BaHUS.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YpOBEHb) peain30BaH
OPUHLIMII TPEEMCTBEHHOCTM B HU3y4YE€HUU Ouoyioruu, Onaronmapss 4yemy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh HAa pa3BUTUE 3HAHUM, CBS3AHHBIX C
(GbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAlMI JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUI O 3J0POBOM
oOpa3e XKM3HM M OEpEeKHbIM OTHOUIEHHUEM K OKpYXKalolled NPUPOIHOU cpene.
[ToaTomMy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TaKKe 3HAHUHU O
CTPOEHHUU >KUBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MMOBCEIHEBHOM KU3HM ISl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4Hucje: NPOoPUIAKTUKY HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEIHKO-
TE€HETUYECKOTO KOHCYJIbTHPOBaHU, 000CHOBaHUS 9KOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OKpY)KAIOIIeW NPUPOJHOM cpene, aHaau3a
BJIUSIHUSA XO3SMCTBEHHOW JESITENBHOCTU 4YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKJIAIHOW HAMPaBIEHHOCTH
ydaeOHOoro mpeamera «buosorus» MpoauKTOBAaHO HEOOXOAMMOCTBHIO OOecreueHus



YCJIOBHM JUISl PELIEHUS] OJJHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJbHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KOTOpasi mpeAmnojaraeT (QopMUpOBaHHE Yy  OOydYaIOUIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHUDA.

buonoruss Ha ypoBHE cpeaHero ooOmero 0o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa obecreunBaeT (GOpMHUpPOBAHUE Yy OOYYAIONIUXCS TPEACTABICHUA O
HAYyYHOW KapTHHE MHUpPa, paclIUpseT U 0000IIaeT 3HaHUS O KUBOHM MpHUpoje, €&
OTJINYWTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3AET
yCJIOBHSI  JUIA: TO3HAHUS  3aKOHOB  JKUBOW  MPUPOIBI, (OPMHUPOBAHUS
(GyHKIMOHAIBLHOM TI'PaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro odpasa
YKU3HH, IKOJOTMYECKOTO MBILUIEHHS, IEHHOCTHOIO OTHOIIECHHS K KUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl pELIEHHs] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3a7ad  CpeJHero  obmero  o0pa3oBaHUsA,  COLUAIN3ALMU
oOyuaronuxcs. M3ydyenne Ouonsoruu odecneynBaeT yciaoBHs Uil (OPMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHKAllMOHHBIX W  HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYypbl, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeJHA3HAYEHUM y4eOHOro IMpeaMera
«buonorus» COCTaBUIM OCHOBY I ONpENEICHUs MOAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHMIO €ro COAEp)KaHUs, MPEACTaBICHHOT0O B Iporpamme Io
OMOJIOTHH.

Ot60op comepxkanusa yueOHoro mpenmera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypOoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE ISt
dbopmupoBaHusi 00IIEH KYyJIbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEJICHUE
YeJIOBeKa B OKPY’KArOIIEH MPUPOJHON cpejie, BOCTPEOOBAHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUeCKOM aesTenbHOCTH. Ocoboe MecTo B 3TOM cucTeMe 3HaHUN
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUs, KOTOPbIE CIy>KaT OCHOBOM 171l (POpMUPOBAHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OpPHEHTAIMSAX  JIMYHOCTH,  CHOCOOCTBYIOLIMX  TI'yMaHU3al[uu
OMOJIOrMUecKOro 0Opa3oBaHMsL.

CTpyKTypupoBaHHe cOAepX aHUs Y4yeOHOro Marepuaja B MPOrpaMMe IO
OMOJIOTMM OCYIIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIETYIOUINE COAEPKATEIbHbIE TUHNN: «brosnorus kak Hayka. MeTonabl
Hay4yHOro mno3HaHus», «Kierka xak Ouonornueckas cucrema», «OpraHusm Kak



Oononornyeckas cuctemay, «CucreMa W MHOTOOOpaswe OpPraHUYECKOTO MHPaAy,
«IBOJIIOIMS AKUBOU MPUPOIBI», « IKOCUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTH.

[lenp m3yueHuss ydeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE  OOyYalOIUMHUCS 3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM Pa3HOr0 paHra M MPUOOPETCHHE YMEHHM
WCIIOJB30BaTh 3TU 3HAHUS JUISl TPAMOTHBIX JEUCTBUU B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUSI PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTrxeHnue 1eau u3ydeHus ydeOHoro npeaMera «buosorus» Ha 6a3oBoM
YpPOBHE 00€CTIIEUMBACTCS PEIICHUEM CISAYIONTUX 3a/1ay:

OCBOCHHE OOYYarONTUMHUCS CHUCTEMbl 3HAHUM O OWOJOTHYECKUX TEOPHUSIX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIaX, CIyKalluX OCHOBOM
11 (OpMUPOBaHUSI MPEICTABICHUNM O €CTECTBEHHO-HAYUYHOW KapTHHE MHUpPA, O
METO/IaX HAY4YHOTO MMO3HAHMS, CTPOCHUH, MHOTOOOpa3uu U OCOOCHHOCTSX >KMBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBLAAIOMIUXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUE Yy OOYYaIOIIUXCS TO3HABATEIbHBIX, HHTEUICKTYalbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHaliu3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UJIEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3alluy;

CTAaHOBJICHHE Yy oOydaroumxcs oOmel KyJbTypbl, (YHKIHOHAIBHOU
IPAMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATH U OIIEHUBATh SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUN U OMNbITA, MOJYYECHHBIX IPHU
M3yYCHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WJUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOXKHOCTH TO3HAHHS YETIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEH, COOMIOICHUS dTHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMUIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOHN KYJIBTYPBI, 1151 GOPMUPOBAHUS HAYUYHOT'O MUPOBO33PEHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLICHHIO K OKPYJKAIOLIEH cpelie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHUE U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», u3ydaemas Ha
0a30BOM YpOBHE, SIBIISICTCS OOS3aTEIbHBIM YUEOHBIM TMPEIMETOM, BXOMSIINM B
COCTaB MpeaMeTHOM o0nacTi « EcTecTBeHHO-HAYUHBIE TIPEIMETHI.



Jlst m3ydenusi Ouojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00Iero 0opa3oBaHus
oTBoauTCS 68 yacoB: B 10 kimacce — 34 4gaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hegento).

COIJEPXAHUE OBYUYEHUA

10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHHYCCKUMHU H
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPABOM.
Ponp Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHOM HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUW PUPOIbI (HAOIIOIEHHE, SKCTIEPUMEHT, ONTMCAHMUE,
u3MepeHue, kiaccuukamus, MOJEIUpPOBaHUE, CTaTUCTUYECKass o0paboTka
JTAHHBIX ).

JemoncTpanum:

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

Tabnuibl U cxembl: «MeTo/Ibl TO3HAHUS )KUBOU MPUPOJIBD.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHHE pa3IWYHBIX METOJOB MPH
H3YUYCHUH OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. ’KuBble cucTteMbl U MX OPraHU3ALMSL.

JKuBblie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTinune
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJISLIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKU ), OMOC(EepHBIA.

JlemoHcTpanum:

Tabnuiel u cxembl: « OCHOBHBIE MPU3HAKU KU3HU», « YPOBHU OpraHU3aAIUU
YKUBOU IIPUPOIBD.

Oo6opynoBanue: moaenb MoJiekyibl JJHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHUYECKAN COCTaB KIIETKU. XHUMHUYECKHE 3JJIEMEHTBI: MAKpPOIJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEPAIbHBIX BelIeCTB B kieTke. llommepxkanue
OCMOTHUYECKOr0o OanaHca.

benku. CoctaB u cTpoeHre OeaKOB. AMUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMbIE AMUHOKUCJIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbhl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W



YeTBEpTUYHAsl CTPYKTypa). XHUMHUYECKHue cBoHcTBa OenkoB. buonormueckue
byHKIIUN OETKOB.

depmeHThl — Owonormyeckue Karanm3aTtopbl. CtpoeHue (QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuuduuHocts. KodepmeHTsl. ButamMuHbI.
OTnnuus pepMEHTOB OT HEOPTAHUYECKUX KaTaIUu3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJOOK03a, pubo3a u  JAe30Kkcupubo3a),
aucaxapuabel  (caxaposa, JaKTo3a) MW Iosmcaxapuiibl  (Kpaxmal, TJIUKOTEH,
1eJUI003a). buonornyeckue GyHKIMM YTII€BOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduiIbHO-
rupodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTIEBOJIOB, OCIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxknennoseie kucnorel: JHK wu PHK. Hykmeormaer — MOHOMEpHI
HYKJIeuHOBBIX KUCIOT. Ctpoenue u ¢pyukuun JJHK. Ctpoenue u pynkiuu PHK.
Bunaer PHK. AT®: ctpoenne u GyHKIUH.

[{utonorus — Hayka o KieTke. Kiietounas teopus — mpuMep B3aUMOAEUCTBHUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3yUYEHUS KIIETKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmmue NpHU3HAKU KIETOK:
3aMKHyTasi HapyxkHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CHCTEMa CUHTE3a Oeka.

Tunel KJIETOK: JyKapuoTHYecKass W mpokapuotuyeckasd. OcoOEHHOCTH
CTpOEHHUsI MPOKapHOTUYECKON KieTku. KnerouHas creHka Oaktepuil. CTpoeHue
AYKaApUOTHYECKON KIETKH. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM W
rpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX
¢bynkuuu. [Inazmarnueckas memOpana, e€ ceoiictBa U PyHkuu. LluTonnasma u eé
opranoujipl. OnHoMemOpanHbie opraHounbl kietku: JIIC, ammapat ['ombmxw,
an30coMBbl. [1oyaBTOHOMHBIE OPraHOWIbBl KJIETKH: MHUTOXOHIPHH, IUIACTUIBI.
[Ipoucxoxknenne MUTOXOHApHM U TulacTua. Bunbr mmactun. HememOpanHbie
OpraHOWJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKU. ODYHKIIMK OPraHOUAO0B KJIETKU. BKiltoueHus.

Anpo — perynaropubsiii 1eHTp kieTku. CTpoeHue sapa: sjuepHas 000JI0UKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCcHOpT BEIIECTB B KJIETKE.

JdeMoHCTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @pankinn, K. M. bap.

Hnarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOIEN.



Tabmumpl u cxemsl: «llepuoanueckas TabnuIa XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOJBIY, «buocunres 6enka», « CTpoeHre MOJIEKYJIbl OelKay,
«Ctpoenne pepmentay, «Hyxnennossie kucnotsl. [JHK», «CTpoeHne MojaeKyibl
AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOEHUE KUBOTHOU KIIETKHUY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOW KIIETKNY,
«CTpoeHue sapa KIETKN», « YTIIeBOAbD), «JIumuasn.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl TPOBEICHUS
HAOJIOICHUM, W3MEPEHHM, SKCIIEPUMEHTOB, MHUKPONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGopatopHas pabora Ne 1. «M3yueHne KaTalIUTHYECKOW AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl MU KaTajla3bl)y.

JlabopatopHass pabora No 2. «M3ydyeHue CTpoOeHHS KIETOK pacTEHUH,
JKUBOTHBIX M OaKTepHil MOJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax u ux
OMHMCAHUE.

Tema 4. 7KusHeaesITeJIbHOCTh KJIETKH.

OOMeH BENIeCTB, WM METa00IN3M. ACCUMUIIALINS (TUIACTUYECKUM OOMEH) U
JUCCUMMWJISALIUS (PHEPreTUUeCKUid OOMEH) — JB€ CTOPOHBI €IUHOrO Mpollecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHUs BEIIECTB M SHEPTUM B TOHHMaHUU
MeTadom3ma.

Tunel oOMeHa BelecTB: aBTOTPOPHBIN U reTepoTpodHblid. Poiabs ¢pepmeHToB
B 0OMEHE BEIIECTB U IPEBPALICHUH SHEPTUH B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBas (a3bl (GoTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTH (hOTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3a IS KU3HHU
Ha 3emsie. BiausiHue ycnoBuil cpeapl Ha (DOTOCUHTE3 U CIIOCOOBI TOBBIIICHUSI €T0
MPOJAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMocuHTe3. XEeMOCUHTE3UPYIOIIHe OaKTepuu. 3HAUCHHE XEMOCHHTE3a JIJIs
YKU3HH Ha 3emie.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJUPOBAaHHE DSHEPrud B KJIETKE. OTambl 3SHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue m ero Buabl. KucnoponHoe okuciaeHUE, WIH KIETOYHOE
JIbIXaHUE. OkucnuTenbHOE dbochopunupoBaHue. D¢ddexTuBHOCTH
AHEPIreTUICCKOr0 OOMEHA.

Peakiuu wmaTtpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opMmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabii cuHTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Otanbl TpaHciasauuu. KomupoBanue amuuokucnor. Ponbp pubocom B
OouocuHTe3e Oenka.



Hexnerounsie popmbl xu3Hu — BUpychl. Mictopust oTkpsiTus Bupycos (. U.
WBanoBckuii). OCOOCHHOCTH CTPOCHHMS ¥ JKM3HCHHOTO IIMKJIA BHUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BUIY) — BozOyautens CIIM/a.
OOpatHast ~ TpaHCKpHUIILMSA, peBepTaza W uHTerpaza.  [Ipodwunakruka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUMA.

JlemoHcTpanum:

[Toptpetsl: H. K. Konbios, . U. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tunel nutanus», «Metabomuzm», «MHUTOXOHIPUSY,
«JHepreTudyeckuii oomen», «Ximopormmiacty, «®Potocuntes», «Ctpoenue JIHK»,
«Ctpoenne u QpyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHIecKuil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nuki Bupyca CIIN/da,
oakTepuodaray, «Permukarms JJTHK».

Oo6opynoBanue: monenu-anmuinkanuu «Yasoenue IHK u Tpanckpuniusy,
«buocunres 6enka», « CTpoeHue KIETKu», Mojielb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHre M1 MHAMBUAYAJbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIii 1UKI, WM JKU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Oop — KapHOTHIL
JMnnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{utonoruyeckue OCHOBBI PA3MHOXKEHHSI W  WHIUBUAYAJBHOTO  Pa3BUTHUS
OpPraHu3MOB.

Henenue knetku — muto3. Craaum murtoza. IIpoueccel, npoucxonsiue Ha
Pa3HbIX CTAAUSIX MUTO3a. bUOJTOrMYECKU CMBICII MUTO3A.

[Iporpammupyemasi TuOEIb KJIETKH — aronTo3.

@DopMBbI pa3sMHOXKEHHSI OPraHU3MOB: Oecrosioe U nmosioBoe. Buabl Oecrnonoro
Pa3MHOXKEHUS: JEJI€HUE HaJBOE, ITOYKOBAHHE OJIHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIOHUPOBAHHE
OPraHu3MOB, €0 3HAYEHUE JJII CEJIEKIIUU.

[TonoBoe pazMHOKEHHE, €r0 OTIANYHS OT OECTIOJIOTO.

Meito3. Cranuu meiio3a. IIporecchl, Mpoucxoasinue Ha CTagusx Menosa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIIOrMYECKUN CMBICT H
3Ha4YeHUE Meno3a.

['amerorenes — mnporecc 0Opa3oBaHUs TOJIOBBIX KJIETOK Yy YKHUBOTHBIX.
[TonoBbIe XKese3bl: CEMEHHUKU U SUYHUKUA. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX
KJIIETOK — TameT (CrepMaro30ujl, SHMIEKJIeTKa) — CIepMAaTOreHe3 U OBOIECHE3.
OCcOOEHHOCTH CTPOCHHS SUIEKIETOK U crepMaTo30ouaoB. OIuiog0TBOpEHUE.
[Taprenorenes.



NunuBuayanpHOe pa3BuTHE (OHTOTE€HE3). OMOPHOHAIBHOE Pa3BUTHE
(oMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTUSL Y TMO3BOHOYHBIX >KUBOTHBIX:
npoOieHue, racTpyisius, opraHorene3. IloctamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPHUOHAIBHOTO PAa3BUTHUS: TMpPsAMOE, HempsMmoe (JTUIuHOYHOE). BimsHue
Cpeabl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOKIAEHHBIC
YpOACTBA.

Poct u pasButue pactreHuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINU Pa3BUTHUS.

JdeMoHCTpanuu:

Tabmuiel u  cxembl: «DOpMBI pa3sMHOXKEHHS OPraHU3MOBY, «JIBoiHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «Jlenenue kieTku Oaktepuil», «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Crtpoenne xpomocoMbl», «Knertounwrii nukin», «Pemmukanus JHK», «Mwutosy,
«Menos», «IIpsimoe u HenmpsAmMoe pa3BUTHE», «] aMETOreHe3 y MIICKOIUTAIOIINX U
4yesioBeKka», « OCHOBHBIC CTaJUM OHTOICHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOITATAIOWIETOY, «SHIEKIeTKa MJeKonuTarmero», «KapuoknHes B KieTkax
KOpEIlIKa JyKa», MarHuTHas MOJEb-alIuIuKanus «JleJeHue KIeTKW», MOJIEIb
JIHK, monenp meTada3zHoit XpOMOCOMBEI.

JlabopaTopHbie U NpaKTHYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmromeHnue muTO3a B KJIETKAaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpEnaparaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHHwe CTpPOCHHS TIOJIOBBIX KIIETOK Ha
FOTOBBIX MUKpOTIpEnaparaxp».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus reHeTnku. Ponbs nutosoruun
1 SMOPHOJIOTHH B CTAHOBJICHUH TCHETUKH. BKiam poCCHUCKUX M 3apyOeKHBIX
y4EHBIX B Ppa3BUTHE TCHETHKU. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE T'€HETHYECKUE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTIOJb3yEMasi B CXEMax CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJICIOBaHUs MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonoruOpuiHOe CKpenMBaHue. 3aKoH eAuHooOpa3usi THOPHUIO0B IIEPBOTO
nokoyieHus. IlpaBuino JOMUHUPOBAaHMS. 3aKOH PpACHICIJICHUS MPU3HAKOB.
I'unore3a yuctoTel ramer. [1oHOE U HENMOTHOE TIOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeJO0BaHUS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHJIHOTO  CKpEHIMBAHUS.
AHanu3upytolee ckpenmpanme. Mcnoap30BaHue aHATM3UPYIOIIETO CKPEIIMBaHUS
JUISL OTIPEICIICHHS TEHOTHIIA OCOOH.



CuemnieHHoe  HacieaoBaHue mpu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBAaHUIO TeHOB. HapyleHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCHHIOBEpA.

XpoMOCOMHas TEOPUS HACIIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.

['eneTnka nosia. XpoMOCOMHOE ONpPEAEICHUE MMoa. AyTOCOMBI U TOJOBBIE
XpoMOcOMBI. ['omorametrHele M reTeporaMeTHbie OpraHusmbl. HacnenoBanue
MIPU3HAKOB, CIICTVIEHHBIX C MTOJIOM.

N3MeHunBOCTh. BHIbl ©3MEHYMBOCTH: HEHACIIEACTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIIMOHHON NU3MEHUYUBOCTU. BaprallMoHHbIN psifi U BapuallMOHHAsi KpUBasl.
Hopma peakuumn npuszHaka. KonuuecTBEeHHbIE M KAaYECTBECHHBIE NMPU3HAKH U KX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBeHHasi, wiM TeHOTHIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 U TMO0JOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTallMOHHasi U3MEHUMBOCTh. Kitaccudukanus MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpUYUHBI MyTaluil. MyTtareHHbie (haKkTopshl.
3aKOH rOMOJIOTHYECKHX PSAAOB B HacleAcTBeHHOM n3menunsoctu H. M. Basuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

['enetuka yenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIOBEKa: TCHECATOTHICCKNM, OJIM3HEI[OBBIM, IIMNTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TE€HETUUECKHM. CoBpemeHHOE ONpENIEIICHHE r€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacnencTtBeHuble 3a0o0jeBaHUsS YEIOBEKA: TCHHBIC OOJIE3HH,
OOJIE3HU C HACJIEACTBEHHOM MPEIPacoiOKEHHOCThIO, XPOMOCOMHBIC OO0JIE3HHU.
Comatnueckue W TreHepaTuBHbIe MyTauud. CTBOJOBBIE KIETKU. [IpUHIUIIBI
3I0pPOBOTO 00pa3a KU3HU, TUATHOCTUKH, MPO(UIAKTUKY U JICYECHUS TeHETUYECKHUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHUE. 3HAUEHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEIOBEKa.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmumet w cxembl:  «MOHOTMOpPHIHOE  CKpeIIMBaHWE H  €ro
UTOI€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS] M €ro LHUTOr€HEeTUYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelIMBaHUEY,
«lluTonornyeckre  OCHOBBI ~ JUTHOPUIHOTO  CKpeHIMBaHus»,  «Mehos3y,
«B3anmonencTBuE AJUICNIBHBIX TE€HOB», «l'€HeTMYecKue KapTbl paCTEHUM,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka moyia», «3aKOHOMEPHOCTH HACJEHOBaHUS,
CUEIJIEHHOTO0 ¢ TmojoM», «KapuoTumbl YeloBeKa U KUBOTHBIX», «Buibl



U3MEHUYMBOCTH», «MoaudukanruoHHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», « MyTarimoHHass ”3MEHUYNBOCTHY.

ObopynoBanue: MoJenu-anmuIMKauy  «MOHOTHOPUAHOE CKpELIMBaHHUEY,
«Henonnoe nomuHupoBaHue», «Jurubpumnoe ckpemmBaHuey, «llepexpéct
XpOMOCOM», MHUKPOCKON W MuUKporpenapar «Jpozoduna» (HOpMa, MyTaruu
(GbopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOM.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUHOTO CKPEIUBAHUS Y IPO30(HIIbl HA TOTOBBIX MUKpOIIpenapaTax.

JlabopaTtopHas pabora Ne 6. «M3yueHue MoauUKAIIMOHHON M3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGoparopHas pabdota Ne 7. «AHanu3 MmyTanuil y apo30(uiibl Ha TOTOBBIX
MHUKpOIIperapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexkuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUUMU U JOMECTHUKALUS.
Yuyenue H. UW. BaBumoBa 0 1eHTpax TMNPOUCXOXKIACHUS U MHOrooOpas3us
KYJbTYPHBIX pacTeHUM. LIEHTpbl MPOUCXOXKAECHUS JOMAIIHUX KUBOTHBIX. COpT,
IIOpOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbIi U MHAMBUAYAJIbHBIN OTOOPHI B
CEJICKIMU pPACTEHMM M KUMBOTHBIX. OLEHKa 3KcTepbepa. bIm3kopoACTBEHHOE
ckpenuBanue — HMHOpuAWHT. Ywucras nuHus. CKpellMBaHWE YHWCTHIX JIUHUMH.
['ereposuc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpeluBaHue — ayTOPUIMHT.
Otnanéunas rtubpummuzanuss u e€ ycrnexu. VICKycCTBEHHBIM MyTareHes u
MOJyYEHUE TONUIIONA0B. JIOCTMKEHHS CENEKIMM PACTEHHWM, >XUBOTHBIX U
MHKPOOPTaHU3MOB.

buotexHonoruss Kak OTpacib MNPOW3BOACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennsix opranuzMoB. Kierounas
uHKeHepus. Kiierounble KyJnbTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUM.
KiloHnpoBaHWe BBICOKONPOAYKTUBHBIX CENBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.
Okoyoruueckue W dTtudeckue  mpoosempl. MO -  reHetruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.

JlemoHcTpauumu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHOB.

Tabmuubr u cxembl: kKapta «lIeHTpbI MPOMCXOXKICHUS W MHOTOOOpa3us
KYJbTYPHBIX pacTeHui», «[lopoasl ToMalHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenuity, «OTaanéHHas rudpuauzaius», «Padotel akagemuka M. ®@. liBaHoBay,



«Ilomumnongus», «OO0bekTh OWoOTexHOMOTHHY, «KileTouHbIe KYyIbTypHl W
KJIOHUpOBaHME», « KOHCTpyHpoOBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJISHKH TUIOAOB U KOPHEIIIOM0B AUKUAX (JOPM U KYJIbTYPHBIX
COpPTOB pacTeHuit, repbapuit «CenbCKOX035MCTBEHHBIE PACTEHUSD.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Okckypeust «OCHOBHBIE METOJABI W JOCTUKEHHUS CEJIEKIIMA PACTCHUN W
YKUBOTHBIX (Ha CEJICKIITMOHHYIO CTaHIINIO, IUIEMEHHYO bepmy,
COPTOUCHBITATEbHBIM  Y4acTOK, B TEIUIMYHOE XO3SMCTBO, JaOOpaTOPHUIO
arpOyHMBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJroHOHHASI OHOJIOTHS.

[IpennochUlkn BO3HUKHOBEHHSI JBOJIOIMUOHHOW TEOPHUHU. DBOJIOLMOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue 3BOJIIOLMOHHON TEOPUU HA pa3BUTHE
OHOJIOTUH U APYTHUX HAYK.

CBugerenscTBa ABOJOLMU. [laneoHTONOTHYECKHE: TMOCIEA0BATEIBLHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJOTUYECKON JIETOMHUCH, TEPEXOJHbIE (POPMBI.
buoreorpadguueckue: cxoncTBo U paziuune GayH u Gjaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUUUS SMOPHOHOB Ppa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIC, AHAJIOTMYHbIE,
pPYJIIMMEHTapHBIE OpTaHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHM3MOB HACJICICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX MyTed y BCEX
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpenmnochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIME CHIIBI ABOJNIONUU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMNpeNeNEHHAsT W3MEHUYUBOCTbD,
O0opb0a 3a CyIeCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosouu (CTI) u €€ 0OCHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsiuus kak eIMHUIA BUIA W 3BOJIIOIUU.

JIBrokymme cuibl ((pakTopbl) SBOJIONHMKA BUAOB B Mpupoje. MyTarMoHHbIN
MpoIecC M KOMOMHATHUBHAS M3MEHUYMBOCTh. [lomyJsiiMOHHBIE BOJHBI U Apeid
reHoB. M3oius 1 Murpanus.

EctecTBennbiii orbop — HampaBisiommii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOIeHHOCTh OpPraHU3MOB KakK pe3yibTaT dBOMIONUU. [Ipumepsr
MIPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOA AT TAIINH.

Bun wu  BugooGpazoBanue. Kputepun Buzma. OcHoBHBIE  (OpMBI
BU1I000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.



Maxkpossomonus. Dopmbl  3BOTIOLUMHU:  (UIETUYECKAs, JUBEPreHTHAs,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTtuMocTh 3BOTIOLUY.

[IpoucxoxaeHne OT HeCeUMalIU3UPOBAaHHBIX MpenkoB. lIporpeccupyromas
crnenuanu3anus. AJanTUBHas paguarus.

JdeMoHCTpanuu:

[Toptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmunp! u cxemsl: «Pa3BuTHE OPraHMYECKOTO MUPA Ha 3eMIIe», «3apOoIbIIn
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppOBl  3a
cyllecTBOBaHME», «EcrecTBeHHBIH 0TOOP», «MHOroodbpasue copToB pacTeHHID»,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmum»,  «MyTaoHnHas
U3MEHUYHMBOCTB», «Apomopdo3b», «Wamoamantaumm», «OO0Imas aereHepauus,
«/IBmwxxymue cwibl 3Bomoonun», «Kapra-cxema Mapmpyra nyremectsus Y.
Hapsuna», «boppba 3a cymiectBoBaHue», «IIpucrnoco0IeHHOCTh OPraHU3MOBY,
«I"eorpagpnueckoe BUI000pa30BaHUE», « IKOJIOTMUYECKOE BUI000PA30BAHUE .

OO0opynoBaHue: KOJJIEKIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMUA OKPACKH,
Ha0oOp IUIOIOB M CeMsiH, KoyuieKus «lIpuMmepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
XKUBOTHBIX», MOJieNb «OCHOBHBIE HAINpPaBJICHUS HBOJIIOLMN», OOBEMHAs MOJEIb
«CTpOeHrE roJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wMupa, KojuleKuus «@POpMBI COXPAHHOCTH
MCKOMAEMBIX JKMBOTHBIX M pacTeHui», wonenp ammumkanus «llepexpéct
XpOMOCOM», BJIaXHble mpenaparsl «Pa3Butme Hacekomoro», «Pa3Butue
JATYHIKWY, MUKporpenapar «/[pozodpuna» (Hopma, Mytauuu (HOpMbI KPbUIbEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKkTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHIOB 1O MOP(}OIOTHUECKOMY
KPUTEPHUIO».

JlaGoparopHas pabora Ne 2. «Onmcanue nmpucrnocoO0JCHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U pa3BUTHE *KU3HHU Ha 3emuie.

JlonayuHble TpPEACTaBICHUS O 3apOKICHMM XW3HU. HaydHble rumoress
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: a0uoreHe3 M MaHCIepMus. XHUMUYecKas
3BOJIIOLIMA. AOHUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEPUMEHTATBHOE MOATBEPKIACHNE XUMUYECKON dBOMOINY. HavanpHbIe 3Tansl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME IIPOTOKJIETKH. [lepBble KIETKM M HX DBOJIOLMS.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.



Pa3BuTue xu3Hu Ha 3emuie 1o 3pam u nepuojgaM. Karapxeil. Apxelickas u
npotepo3oiickas dpbl. llaneo3olickas spa u €€ mNepuoIbl: KEMOPUUCKUH,
OpPIOBHUKCKHUH, CUITYPUUCKUH, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKH.

Me3030HCKas 3pa U €€ NMEPUObl: TPUACOBBIN, FOPCKUKA, MEITOBOM.

KaliHo3oiickas »9pa ®W €€ TMepuoAbl: MaJCOTCHOBbIM, HEOIE€HOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX MporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIMU PACTUTENIILHOIO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
KUBOTHBIX. [l0siBIIEHNE, pacBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucreMa OpPraHMYecKOTO MHpa KakKk OTpaxkeHwe 3BoJIonuU. (OCHOBHBIE
CUCTEMATUYECKUE ITPyIIIbl OPraHU3MOB.

OBOJIIOLKA YEJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PazBuTue nmpeacraBiieHui o
IIPOUCXOXKJICHUN 4YeloBeKa. Meroasl HM3ydeHHs aHTpororeHesa. (CxoxacrBa u
pasnyus 4eJoBeKa U )KUBOTHBIX. CHCTEMaTUYECKOE MTOJI0KEHNE YEIIOBEKa.

JBwxymme  cuiabl  (pakrtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTh W  €CTECTBEHHbIM 0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
U3rOTOBIICHUE OPYAUI Tpyda, MBIIIUICHHE, PEYb.

OCHOBHBIE CTaMU U BETBU JBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pa3yMHbIil. Haxonku HCKOmaeMbIX OCTaTKOB, BpPEMS CYILECTBOBAaHHMS, 00JIaCTh
pacnpocTpaHeHus, 00BbEM TOJOBHOTO MO3Ta, 00pa3 KU3HU, OPY U

Uenoseuecknie  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMECOUIHAS
(eBpasmiickasi),  Herpo-aBCTpaJioujHas  (PKBaTOpUalbHAas),  MOHIOJOUJIHAS
(a3uaTcko-amepukaHnckasi).  UepTel  MPUCHOCOOJEHHOCTH  MpeACTaBUTENCH
YEJIOBEYECKUX pac K YCIOBHAM CYIIECTBOBAaHMS. EIMHCTBO 4YEIIOBEUECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
apBuH.

Tabmunel 1 cxembl: «Bo3uukHoBenue ConHeduHOM cucTeMbl», «Pa3Burtue
OpraHnyeckoro mupa», «PacturenpHas kierka», <OKuMBOTHas  KIeTKay,
«IIpokapuoTnueckas kinertka», «CoBpeMEHHas CHCTEMa OPraHUYECKOrOo MHUPAY,
«CpaBHEHHE aHAaTOMHUYECKHX 4YEepT CTPOCHHUS 4YelIOBEKa M YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YelnoBeKa», «llpesHenmue moan», «pesHue moan», «llepsbie
COBPEMEHHBIE JI0N», «HeroBeUeCKrue pacs».

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue — demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHAEPTaliblla, KPOMAaHbOHLA), CIEHOKH WIH
U300pKEHHUSI KaMEHHBIX OpYyJIud NEepBOOBITHOTO uenoBeKa (KaMHHU-YOIIEPHI,



pyOuna, ckpebna), TeOXpoHOJOTHYecKass Tabnuma, Koutekiusa «Dopmbr
COXPaHHOCTH UCKOIIAEMbIX )KMBOTHBIX M PACTEHUI.

JlabopaTtopHble U NpaKkTHYecKHe padoThbl:

[Ipaktuueckast padbota Ne 1. «/3ydeHue UCKOMaeMbIX OCTaTKOB PACTEHUU U
KUBOTHBIX B KOJUIEKLIUSIX).

OKCKypcHsl «IBOJIOLUA OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbBIN WIH KPA€BEAUECKUI My3€eil).

Tema 3. Opranu3msl M OKpYysKamoLas cpeaa.

DKoNorus Kak Hayka. 3ajau U pa3feibl SKOJIOTUA. MeToabl 3KOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MMOYBEHHA,
BHYTPUOPTaHU3MEHHAS.

Okonoruueckue Qakropel. Krnaccuduxamuss skxonorndeckux (akToOpoB:
abuoTHueckue, OHOTUYECKHME U aHTpONOreHHble. JlelcTBUE HKOJIOTMUYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIaXKHOCTb. DOTONEPUOAN3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornueckue puTMsl.

buortnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIUs, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepanus,
MyTyajlu3M, KOMMEHCAJINU3M (KBapTHPAHCTBO, HAXJEOHUYECTBO). AMEHCAIN3M,
HeWTpanu3M. 3HaueHHE OWOTHYECKHX B3aUMOJICHCTBHM JUIS CYIIICCTBOBAHUS
OpPraHK3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU Tnonysanuu. OCHOBHbIE I[OKa3aTelu
NOMYJISIMU: YHMCIEHHOCTh, IJIOTHOCTh, POXJIA€MOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISILUU U €€ peryssus.

JdeMoHCTpauu:

[Toptpetsl: A. I'ymGonbar, K. @. Pynbe, O. I'ekkensb.

Tabnuupl u cxembl: kapta «lIpupoansie 30HbI 3emin», «Cpenbl 0OMTaHUS
opranuzmoBy», «®otonepuoauzm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTU NOMYJSUUU UHDY30pUHU-TY penbkny, «IlumieBsie memnm.

JlaGopaTopHblie M NpaKkTHYeCKUE PAdOTHI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUH H3
Pa3HbIX MECT OOMTaAHUS.

JlabopaTtopHas padbota Ne 4. «BrnusHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYTSIIUNA Pa3HBIX BUOB
PACTEHHID.

Tema 4. CooOmiecTBa ¥ IK0JIOTHYECKHE CUCTEMBbI.



Coo0miectBo opranu3MoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBA3U B
OHMOLIEHO3E.

Dkoyioruueckue cuctembl (dkocucreMsbl). [loHsaTne 006 »skocucreme W
ouoreonieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYIICHTHI,
KOHCYMEHTBI, penyleHTbl. KpyroBOpOT BEIIECTB U MOTOK SHEPTUU B IKOCHCTEME.
Tpoduueckne (mumeBble) YPOBHHU OKOCHUCTEMBI. [luimeBple 1M U CETH.
OcHOBHBIE TMOKa3aTeIu HKOCUCTEMBI: OHoMacca, MNPOAYKIUS. DKOJIOTHMUECKHE
nupamMuibl: MPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTD, CAMOPETYJISLHMS, pa3BuTue. CyKieccus.

[TpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMa XBOMHOTO
WIA ITUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe 1 X035HCTBEHHOE 3HAYCHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qaktop ycTOM4YMBOCTH »3KocucTeM. CoxpaHeHHE
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiibl, cOCTaB U CTPYKTypa
ouoceprr. Kuoe BemectBo u ero ¢QyHkiuu. OcobeHHocTH Ouochepsl Kak
rJI00aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTh! BemiecTB 1 OMOTCOXUMHUYECKHE IIMKIIBI 3JIEMEHTOB (yTIepoaa,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Ouochepe 3emian. AHTpONOreHHbIE H3MEHEHUs B Onocdepe.
['11oGanbHbIE PKOJIOTHYECKHE TTPOOIISMBL.

CocylecTBOBaHUE MIPUPOBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0Opasus Kak OCHOBa yCTOMUMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
yOpaBJICHHUS TMPUPOJHBIMU pecypcaMu M HX HCIHoib30BaHue. JlocTxkeHus
OMOJIOTHY U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmumer 1 cxembl: «[lumeBsie 1enu», «bUOIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnbie cooOrmiecTBa», «llemu muranmsy, «IKoJoTHYECKass TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jieca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepHsie
AHTPOIIOIEHHbIE  BO3JICWCTBUSA Ha IIpUpody», «DBaxueWmme UCTOYHUKHU
3arpsi3HEHMs BO3JyXa W TPYHTOBBIX BOa», «[louBa — BakHEHIIasi cocTaBistomas
onochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii dddexT», «DakTopsl
pPaOaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas cTpykTypa Ouocheps,



«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsy,
«KpyroBopoT yriepoza B Ouocdepe», «KpyroBopot azoTa B Ipupoae».
ObopynoBanue: Mojenb-anmuKanus « Tunuuneie OHOIEHO3B», TepOapuit
«PacturenbHble coobmiecTBa», Koiekunu «bruonenos», «Bpeaurenu BaxkHemmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KyJIbTYp», TepOapuM U KOJUIEKIMM pAcTeHUH W
KUBOTHBIX, MPHUHAJJICKAIINE K Pa3HBIM SKOJOTMUECKUM TpyIIaM OJHOTO BHIA,
Kpacnasa knura Poccuiickoii ®enepaunu, Hu300pakeHUs OXpPaHSAEMbIX BHUIOB
pacTeHU U )KUBOTHBIX.
[NIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA [IPOTPAMMBI 110
BUOJIOTMN HA  BA30OBOM  YPOBHE CPEAHEI'O  OBHIEI'O
OBPA30BAHUA

Cornmacio ®I'OC COO, ycraHaBiauBarTcs TpeOOBaHUA K pe3ysbTaram
OCBOCHHUS OOyYaloIMMHUCA TporpaMM CpeAaHero oOiiero  00pa3oBaHMUS:
JUYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJbBTATDBI

B cTpykType JTHYHOCTHBIX PE3YJIBTATOB OCBOCHHUA Mpeamera «buosorusy»
BBIJICJICHBI CIICAYIONINE COCTABIISAIONINE: OCO3HAHHWE O00YYaIOIIMMUCS POCCHHCKON
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpEACNICHUI0, HalWyue MOTHUBAIlMM K  OOy4YeHUI0  OuOJOoruu,
[[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAAMIIUN pPa3BUTHS OHOJOTHUECKOTO
3HAHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTIOBBIMM  YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYME HKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHUS NpeaMeTa «bHOJIOTHs» HOCTUTAtOTCA B
CAUHCTBE YYCOHOM W BOCIHUTATCIBHOM JEATCIIBHOCTH B COOTBETCTBHU C
TPAJAULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, ICTOPUUECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIleCCaM CAaMOIIO3HAHMS, CAMOBOCTIHTAHHS U
CaMOpAa3BUTHUSA, PpA3BUTUA BHYTPEHHEHM TMO3UMLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIOBEKY TPyJa U CTapLIeMy MOKOJICHUIO,
B3aMMHOTO YBa)XCHUS, OCEPEKHOT0 OTHOIIEHUS K KYyJIbTYPHOMY HACIEIUI0 U
TPpAAULKSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupoue u
OKpYXaroUIen cpelie.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS YyueOHoro mpenmera «buomorus»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYaIOITUXCSl PYKOBOCTBOBAThLCS



chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIEHHI, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIecTBa, PaCHIUPEHHE >KH3HEHHOTO
OMbITA U OMNbITA AEATEIBHOCTU B IPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:knaHCKOr0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIMOHHBIX IpaB U O0OS3aHHOCTEH, YyBa)KEHUE
3aKOHA U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JESATEIBHOCTH IIPU CO3JAHUH
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJlay, BHIITOJTHECHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OINpPEACNATh COOCTBEHHYIO TMO3UIIMIO TI0 OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSITH €€;

YMEHHME YUYUTHIBATh B CBOMX JACHCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KyJIbTYPHBIMU LIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IIPOLECCE COBMECTHOIO BBIIOJIHEHUS
y4eOHBIX, TMO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/lad, YBaXUTEIbHOIO
OTHOILICGHUS K MHEHHUIO OIIMOHEHTOB MpU OOCYXKJICHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOH WJIECHTUYHOCTH,
MaTpUOTU3Ma, YBAKEHUS K CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH IMEPE]
Ponunoi, ropaoctu 3a CBOW Kpai, cBOW PoauHy, CBOM S3BIK M KYyJIBTYDY,
IIPOLIOE M HACTOSIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHONIEHNE K MPUPOJHOMY HACICINIO U MaMITHUKAM MPUPOIBI,
JIOCTIXKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJIOTHH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA M COBPEMEHHOTO 00IIEeCTBa;

unelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute OTedyecTsa,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE TyXOBHBIX IECHHOCTEHW POCCUICKOTO HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;



CIOCOOHOCTh OILIGHHMBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIEHUS,
OPUEHTUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HAHME JIMYHOr'O BKJIaJa B IOCTPOCHUE YCTOMYUBOrO OyAYIIETO;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POJUTENSIM, CO3/IJaHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO TPHUHATUS LIEHHOCTEH CEMEMHOW J>KM3HM B COOTBETCTBHH C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTUYECKOr0 BOCIIUTAHMSA

ACTETUYECKOE OTHOILIECHHWE K MHUpPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUH;

MOHUMAaHUE YMOIIMOHATILHOTO BO3/IEHCTBUS KUBOU MIPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBJISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢usznyeckoro Bocnutanusi, GOpMHPOBAHHMSA KYJIbTYPbI 310POBbS U
IMOILMOHAJIBLHOIO 0JIaronoJIy4Yns:

MOHMMAaHUE U peaju3alusi 3J0POBOTO M 0O€30MacHOro o00pa3a KHU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHAbIXa, pEryspHas Quznyeckas
aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

NOHMMAHUE UEHHOCTH MPAaBWI HHJIMBHAYaJIbHOTO M  KOJUIEKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIOJIEH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIbHON
HaIpaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYyIO JEATEIbHOCTD;

UHTEpEC K pa3InyHbIM cpepaM MpophecCUOHAIBHON AESTENbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud U pealu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O MU CaMOOOpa3OBaHHWIO Ha
MPOTSIKCHUN BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 1E€JECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHHS;

MOBBIIICHUE YPOBHS OKOJOTUYECKON KYyJNbTYphl: TMPUOOPETECHUE OIbITa
IJJAHUPOBAHUSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX MOCJHEACTBUNA ISt
OKPY KArOIIEN CPEBI;



OCO3HaHUE TJI00AIBHOTO XapakTepa IKOJOTUYECKUX MpoOJeM U MyTell ux
pEILIeHHS;

CIOCOOHOCTh HCMOJB30BaTh MNpPHUOOpETacMble MPH HU3YYCHUU OHOJIOTHUU
3HAHMST W YMEHUS TMPU PEIICHHH MpoOJieM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B IMPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHY BHJIOB,
aKOCcUCTEM, Orochepsr);

aKTUBHOE HENpUsITHE JEHUCTBUN, MNPUHOCALUIUX Bpel  OKpYKaroIIeH
OPUPOIAHON Ccpejie, YMEHHE MNPOrHO3UPOBATH HEOJArONPUSTHBIE IKOJIOTHYECKUE
MOCJIE/ICTBUS MPEANPUHUMAEMBIX ACHCTBUHN U NMPEIOTBPAIIATH UX;

HaJIM4HUE PA3BUTOIO 3KOJIOTMYECKOr0 MBIIUICHHUS, IKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeSATENbHOCTH HKOJIOTHYECKOM HaIpaBJICHHOCTH, YMEHUs
PYKOBOJCTBOBATbCSI MU B INO3HABATEIbHON, KOMMYHMKAaTUBHOW M COLIMAJIBHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOMN JEATEIBHOCTH YKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW NMPAKTHKH, OCHOBAHHOIO HA JAMAJIOre
KyJbTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHHUE SI3bIKOBOW M YHUTATENbCKOM KYJbTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIOAbMHU U TIO3HAHUS MUPA;

NOHMMaHuE creunpuky OHUOJNOrMM Kak HayKHd, OCO3HaHHs €€ pojau B
(GbOpMUPOBAHNUN PALMOHAJIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
OpEJCTaBICHUsS 00 OKpYXalolleM MHUpPE Kak O €IUHCTBE IPUPOJIbI, YeJOBEKa U
oOIIeCTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pEelIaTh PECypcHble  MPOOJEMBbl  Pa3BUTHS
YeJIOBEUECTBA, OMCKA MyTEeH BBIXOJIa U3 MIO0AIBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIILHOMY
UCIIOJIb30BAaHUIO TPHUPOIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUHU OUOJOTHYECKUMX 3HAHUM B LEJAX
MOBBIICHUS OOIIE KyJbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAILHON TPaMOTHOCTH OOydYarommxcs, GopMHPYyEMO
IpU U3y4eHUH OUOJIOTHY;

NOHMMAaHUE CYLUIHOCTH METOJOB MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IOJy4YaeMble 3HAHUS [UJIs aHalu3a |



OOBSICHEHHSI SIBICHUN OKPYXAIOIIET0 MUpPAa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4HbIX (AKTOB U
MMEIOIIMXCS JAHHBIX C LEJIbIO MTOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
pelIeHus Ipo0JIeM B PEANIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESTEIbHOCTH, T'OTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHANBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMW MO OHOJIOTHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMMU.

METAIIPEJMETHBIE PE3YJIbTATDBI

MertanpenMeTHbie Pe3yiabTaThl OCBOCHUS y4eOHOro mpenMera «buomorus»
BKJIIOYAIOT: 3HAYMMbIe i (GOPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) 00IIeHayYHbIC TOHSATHUS, OTpakKarolue
[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCIIOJB3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CUCTE€Ma, Hay4HbIH (paKT, MPUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
ucclenoBaHue,  HaONIOJIeHHe, M3MEpPeHHE, OKCIEPUMEHT U JAPYIHX),
yHUBEpCalIbHbIC YyueOHBbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbBIC,

PEryJISITUBHBIE), o0ecreynBaroIme (dbopmupoBaHue (yHKUMOHATBHOU
IPaMOTHOCTH W  COLMAJIbHOM KOMIETEHUMH OOYyYaroluxcsi, CIOCOOHOCTh
oOyuaromuxcs UCII0JIb30BATh OCBOCHHBIE MEXIUCIUTUTMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHWS W  YHUBEpPCaJbHbIE y4eOHbIE JIEUCTBUS B
MO3HABATEILHOU U COLIMAIIBHOM MPAKTHUKE.

MertanpenMeTHble pe3yJibTaThl OCBOCHHUS MPOTPaMMbl CpPEIHEr0 OOIIEero
00pa30BaHus JOJKHBI OTPAXKATh:

OBaanenne YHHBEpPCATbHBIMHA Y4eOHbIMU NMO3HABATEJILHBIMU
AEeCTBUAMM:

1) 6a30BbIe JJOrHUecKue AecTBHUSA:

CaMOCTOSITeIbHO  (OPMYyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh NPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanmza, CUHTE3a, CpaBHEHMUSI, KJIacCUpUKAIMU, 0000IIeHNS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKH, YCTaHABIWBAaTh
CBSI3U C IPYTUMH MOHITHUSIMH ),

OTpEeNeNATh LEeIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI AESATEILHOCTHU C ITOCTABICHHBIMU 1EISIMU;



WCITIOJIb30BATh OMOJIOTUYECKUE TTOHATHUS I OOBSICHEHUST (DAaKTOB W SIBJICHHIMA
YKWBOW MPUPOJIBI;

CTPOUTH JIOTMUECKHE pPACCYXKIeHUS (MHIYyKTUBHBIC, IEAYKTHUBHBIE, TIO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTU U MPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIIOUCHUS;

MPUMEHSTh CXEMHO-MO/IENTbHBIE CpencTBa TS MIPEICTABIICHUS
CYIIIECTBCHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a
TaKke  MPOTUBOPEYUH  pa3HOTO  poOjJa, BBISBICHHBIX B  Pa3IUYHBIX
HH(POPMAITMOHHBIX HCTOYHHKAX;

pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJIEMbI ¢ YU4E€TOM aHajIu3a UMEIOITUXCS
MaTepHATbHBIX M HEMATEPHUATBLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIbHOCTh, OIICHHBATh COOTBETCTBHE PE3YIHTATOB
IEJISIM, OIIEHUBATh PUCKH TIOCIICICTBUM JEATEILHOCTH,

KOOPJAUHUPOBATh M  BBHINOJHATH pabOTy B YCIOBHUAX  PEaJIbHOTO,
BUPTYAJIBHOTO 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBaTh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KH3HEHHBIX MTPOOJIEM.

2) 0a30BBIE HCCJIE0BATEIbLCKHE AelHCTBUA:

BJIaJICTh HAaBBIKAMHU YUCOHO-HCCIIEI0OBATEIHCKON M ITPOCKTHOM JIESITEIBHOCTH,
HaBbIKAMHU  pa3pelieHHss TpoOjieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METOIOB PEIICHUS PAKTHICCKUX 3a7a4, TPUMEHEHHUTO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

WCIIOJB30BaTh PAa3JIMYHBIC BHJIBI JICITCIHPHOCTH 110 TIOJYYCHHUIO HOBOIO
3HAHUS, €r0 HHTEPNPETANH, MPEeoOpPa30BaHUI0 M NPUMEHCHHIO B YYCOHBIX
CUTyaIUsX, B TOM YHUCJIC TIPH CO3AaHUN YICOHBIX U COITMATIBHBIX MPOSKTOB,;

dbopMHpPOBaTh HAYYHBIN TUI MBIIIJICHUS, BIaJCTh HAYYHOW TEPMUHOJIOTHEH,
KJIIOUEBBIMU MMOHSATUSIMHU U METOIaMU;

CTaBUTh W (OpPMYIUpOBaTh COOCTBEHHBIC 3a7ayll B 00pa30oBaTEILHOU
JESATEIIbBHOCTH M )KU3HCHHBIX CUTYyaIUsX;

BBISIBIIATH TPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UpOBaTh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ peIIeHWs, HaXOAUTh apTyMEHTHI JJIS JI0Ka3aTelIbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh apaMETPhbl K KPUTEPUN PEIICHHSI;

aHANMM3UPOBAaTh TIOJNYYCHHBICE B XOJE PEIICHHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTHYECKH OIIEHUBATh MX JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHTYAIIUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;,

OCYIIECTBJISATh IIEJICHANIPABICHHBIA TMOUCK TIEPEHOCAa CPEACTB U CIIOCOOOB
JEeHCTBUS B MPOGECCHOHANTBHYIO CPEy;

yMETh TIEPEHOCUTHh 3HAHUS B IMO3HABATEIBHYIO M TPAKTHYECKYIO 00JaCTH
JKU3HEIEITEILHOCTH;



YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpEjiararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmManmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMaLMU (TEKCTE Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM  JUTeparype, OHOJOTHYECKUX CIOBapAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B VHTepHETE), aHaIU3UPOBATH
MH(POPMAILIMIO Pa3IMYHbIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(opMyJIMpOBaTh 3alPOChl U MPUMEHATH Pa3IMYHbIE METOMABI MPU MOUCKE U
otbope Omosornyeckoil mHGOpMaIMU, HEOOXOIUMOU I BBIMOTHEHUS yUEOHBIX
3ajady;

npuoOpeTaTh ONBIT HCIHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTHA, COBEPUIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCITOJIb30BAaHUS Pa3JIMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpaTh  ONTHUMAIbHYIO  (OpMy  NpEICTaBIICHUS
ononornyeckor uHpopmauu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIULIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAy4yHBIM #A3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
OMOJOrMYeckod HHPOpMalUUE: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTeMaTUYeCKUe 3HaKW W CUMBOJBI, (OpMYyJibl, abOpeBUAaTypy, HOMEHKIATYpY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPE/ICTBA
HaIJISTHOCTH;

BJaJeTh  HABbIKAMU  pAaclO3HaBaHWA U 3allUThl  HUH(OpMaLMH,
MH(OPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgByaieHue YHMBEPCAJIbHBIMH KOMMYHUMKATHBHBIMH J1eHCTBUSIMMU:

1) oO1menme:

OCYIIECTBISATH KOMMYHHUKAIIUU BO BCEX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JMCKYCCUU O CYIIECTBY OOCykaaemMoi TeMbl (YMEHHE 3a/71aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKJIEHUSI OTHOCHUTEJILHO BBINOJHEHHUS MpeJiaraeMomn
3aJlayd, YYUTHIBaTh UHTEPEChl U COrJIACOBAHHOCTh MO3ULIMNA APYTHMX yYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOalibHble CpEJCTBa OOIICHMs, TMOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaluH,
YMETh CMAT4aTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BJIAQ/IETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHUMATH
HaMEPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyITupoBaTh CBOM BO3PAKEHUS,



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eSiTeJIbHOCTD:

MIOHMMATh M KMCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUILYIBHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBHS MPH PEIICHUN YIeOHOH 3a1a9M;

BBIOMpaTh TEMAaTUKy M METOAbl COBMECTHBIX JEHCTBUU € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJIJIEKTUBA;

NPUHUMATh 1M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPAVMHUPOBATh JEUCTBUSL MO €€ [IOCTMIKEHHIO: COCTaBJIATh IUIAH JECHCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIAaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAau€CTBO CBOEr0 BKJAJa WU KaXJOTO yYaCTHUKA KOMaHJIbl B
001Ut pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejJiaraTh HOBBIE TPOEKTHI, OLIEHMBAaTh UJEHU C TO3UIUU HOBU3HHI,
OPUTMHAJIBHOCTH, MPAKTUIECKON 3HAUMMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IHYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHne YHMBEPCAIbHBIMH PeryJSTUBHbIMHU ACHCTBUSIMM:

1) camoopranuszanms:

WCIIOJIB30BaTh OWUOJOTUYECKUE 3HAHMS [JIs BBISBICHUS MPOOJIEeM U HX
pEIIeHUs B )KU3HEHHBIX U yY€OHBIX CUTYyAITUsX;

BBHIOMpATh HAa OCHOBE OHWOJIOTMYECKHX 3HAHWUU IIEJIEBbIE U CMBICIOBBIC
YCTaHOBKM B CBOMX AEHCTBHSX M MOCTYIKAaX MO OTHOUIEHUIO K KUBOUW MPUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOATENbHO OCYILECTBIISATh MO3HABATEIbHYIO JESITEIbHOCTD, BBISBIISATH
po0JIeMBbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENILHO COCTABJISITH IUJIaH pPELICHUS NpoOJieMbl €  YYETOM
HUMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTCHHUIA;

JlaBaTh OILICHKY HOBBIM CUTYaIIUIM;

pacIIMpATh paMKH YYEOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTESHUN;

JienaTh OCO3HAHHBIM BHIOOP, apTyMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
3a pelIeHHE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO MIUPOKOW JPYIUIUU B
pa3HbIX O00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:



JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIAJETh HABBIKAMM  IIO3HABATEJIBHON  peQueKCMH Kak  OCO3HAHMS
COBEpIIAEMBIX JEHCTBUM M MBICIUTENIBHBIX MPOLECCOB, HX pE3yJNbTaTOB MU
OCHOBAHUI, UCNOJIb30BaTh NPUEMBI peQuIeKCUM NJIsl OLIEHKU CUTyalluu, BbIOOpA
BEPHOT'0 PEILEHUS;

YMETh OLEHUBATh PUCKM W CBOEBPEMEHHO MPUHUMATh PELIEHUS IO HX
CHIKEHUIO;

OPUHUMATh MOTUBBI W apryMEHThl JPYIMX IpU AaHAJIU3€ pe3yJIbTaTOB
NESTEIIbHOCTH;

3) npuHsATHE Ce0A U APYTUX:

NPUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBHl JPYIMX IIpH AHAINW3E pe3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU JPYTOro YeJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[TpenmeTtHble pe3ynbTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueOHoro npeamera «buonorus
HAy4YHbI€ 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI 1O OCBOCHHIO, MHTEPIIPETAIIUN U
npeoOpa30BaHUI0 3HAHWM, BUbI JAESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUN B PAa3jMYHbIX YUEOHBIX CHUTyallUsX, & TAKXKE B PealbHBIX
KU3HEHHBIX CUTYallUsAX, CBSA3aHHbIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pe3yJIbTaThl MPEJICTaBICHbI 10 TOJaM 00yUYeHHUsI.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydyeOHoro mnpeamera «buonorus» ¢ 10
KJlacce TOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYUHOTO
3HaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTHHBl MHpPa M HAyYHOI'O MHMPOBO33PEHHUS, O BKIAJE POCCHMCKUX U
3apyOEKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEICHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIMA:
XKU3Hb, KJETKa, OpraHu3M, MeTaboiu3M (OOMEH BEIIECTB M TMpEeBpalleHUE
HHEPrUMr), TOMEOCTa3 (CaMOperyJssius), YpOBHEBask OpraHu3alisl KUBbIX CHUCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIMSA), HACIEICTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

yMEHHE H3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAs, LEHTPaJbHasg JOrMa MOJIEKYJIIpHON Ouosornn), 3akoHbel (I



Mennens, T. Moprana, H. Y. BaBunosa) u yuenus (0 meHTpax MHOTooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuii H. M. BaBuioBa), onpeaensTh rpaHUIlbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMAaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHUS B OMOJIOTUU: HAOJO/IEHHUE U
OMMCAHUE MKUBBIX CUCTEM, IPOLIECCOB W SIBIICHHI, OPraHU3alMs U NPOBEICHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  THIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy MCCIEIyEMbIMH BEJIIMYMHAMHU, OOBSICHEHHE IMOJIYYEHHBIX
pe3yJIbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX IMOHSTUH, TEOPUHA U 3aKOHOB, YMEHHE
JIeTIaTh BBIBOJIbI HA OCHOBAHWH MOJYYECHHBIX PE3YIbTATOB;

YMEHHE BBIJENATh CYLIECTBEHHBIE NMPU3HAKU BHPYCOB, KJIETOK IMPOKAPHUOT U
IYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IIPOLIECCOB: OOMEHA BEILIECTB M MPEBpPALICHUSI SHEPTUU B KIETKE, (POTOCHHTE3A,
IUIACTUYECKOTO M JHEPreTMYeCKOro oOMEHa, XEMOCHHTE3a, MHTO3a, Meno3a,
OIUIOJOTBOPEHUS, PA3MHOXKEHHUSA, WHIAUBHUIYAJbHOIO PpPa3BUTUS OpraHu3Ma
(oHTOTEHER);

YMEHHE TPUMEHSTH TMOJIYUYCHHbIC 3HAHUS JIsi OOBSICHEHHS OMOJIOTMYECKHUX
IIPOLIECCOB W SIBJICHHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KHU3HU C 1enplo obOecriedyeHus: 0e30IacHOCTU CBOETO 3J0POBbsI U 3/I0POBbS
OKPY>KaIOIIUX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJACHUS B OKPY KaroLIeH
NPUPOAHON cpele, MOHUMaHUE HEOOXOIMMOCTH HCHOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOMU OHoJIOrNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
MPUPOJIONIOIB30BAHUS;

YMEHHE pellaTh »BJEMEHTapHblE T'E€HETUYECKUE 3alaud Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacJlelI0BaHUE, COCTaBISATh CXEMbI
MOHOTMOPHIHOTO CKpPEIIMBAaHUS JUIsl NpeICcKa3aHus Haclel0OBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOIATH
npaBuiia npu padboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

YMEHHME KPUTHUYECKU OIIEHWBATh M HMHTEPHPETHUPOBaThH HHGOPMAIIUIO
OMOJIOTUYECKOTO  COJEP’KAaHMSI, BKIIIOYAIONIIYIO TICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(POpPMALIUU, HAYYHO-TIOMYJIIPHBIE
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HWCCIEAOBaHWN B OHOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3[1aBaThb COOCTBEHHbBIE IHMCHMEHHBbIE M YCTHBIE COOOUICHMUS,
0000111251 OMOJIOTHYECKYIO MH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJI30BATh IOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS ydeOHOTrO Tmipeameta «buonorus» 6 11
Kacce JOJDKHBI OTPaXKaTh:



c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJI OMOJOTHH B CUCTEME HAYyUYHOTO
3HAaHUS ECTECTBEHHBIX HAyK, B ()OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHMPOBO33PEHHS, O BKJIAJIE POCCUHUCKUX U
3apyO0eXKHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEeUICHUs KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OUOJOTMYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TIOIYJIALNSA, TeHO(OH, SBOMIONMS, ABIKYIINE CUIIBI ((DaKTOPHI) IBOJIOLNUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
HPKOCUCTEMA, TMPOAYLEHTbI, KOHCYMEHTBI, pEAYyLEHTbl, LENu MUTaHu,
HKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

yMEHHE u3JaraTh OHOJOTHYECKHEe TEOpHH (SBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHs OSBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctBa K. M. bopa, uepenoBaHus riaBHBIX HaIlpaBiIeHUN U
nyteit sBomoruun A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
OTNMCaHUE >KUBBIX CHUCTEM, MPOIIECCOB U SBIICHWH, OpraHU3allvs M IMPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIECIyEeMbIMH BEIIMYMHAMU, OOBSICHEHHE IMOJYUYECHHBIX
pe3yIbTaTOB, WCIOJIb30BAHHBIX HAyYHBIX MOHSATHH, TEOpPWA W 3aKOHOB, YMCHHUC
JIeNIaTh BBIBOJIBI HA OCHOBAHWH TIOJTYUYEHHBIX PE3yIbTaTOB;

yMEHUE BBIICISATH CYIIECTBEHHBIC TPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BHUJOB, MOMYJALUWUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U  JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEICTBEHHOM
M3MEHYUBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpPraHMW3MOB, JEHCTBUS SKOJOTHUECKHX (DAKTOPOB Ha OPTraHMU3MBI, MEpeHoca
BEIIECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAaxX, AHTPONOTEHHBIX HW3MEHEHUN B
HKOCHCTEMAaxX CBOEM MECTHOCTH, KpPyroBOpOTa BEIIECTB U OMOr€OXUMHUYECKHX
LIMKIIOB B Onocdepe;

yMEHUE MPUMEHSATH MOJYYCHHBIC 3HAHMS IS OOBSCHEHUS OMOJIOTHYCCKUX
IIPOLIECCOB U SIBJICHUU, IJI NPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus: 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOIIUX JII0/IeH, COOII0IEHUS] HOPM IPaMOTHOTO MOBEJCHUS B OKPY KaroIei
NPUPOTHON cpene, MOHUMaHUE HEOOXOTWMOCTH HCIOIb30BAHUS TOCTHXKEHUHN
COBPEMEHHOW OMOJIOTHH JIJISl palliOHATEHOTO MPUPOOIIOIB30BAHNUS;

yMEHHUE pemiaTh dJIeMEHTApHbIE OMOJIOTUYECKHUE 3a/1aud, COCTABISTH CXEMBbI
MEPEHOCa BEIIECTB U IHEPTUH B HKOCUCTEMAX (LIEMH MUTAHUS);

YMEHHUE BBIMOJIHATH JTA0OPATOPHBIE W TPAKTUYECKHUE PadOThI, COOMIOIATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOpaTOPHBIM 000PYI0BAHHUEM;



YMEHHE KPUTHYECKH OICHHUBATh W HWHTEPIPETHPOBATHL HHEPOPMAIIHIO
OMOJIOTUYECKOTO  COJCpKAHUS, BKIIOYAIONIYI0 IICEBIOHAyYHbIC 3HAHUS U3
pa3IMYHBIX UCTOYHHKOB (CpPEeICTBa MAacCOBOW MH(GOPMAIIUHU, HAYIHO-TIOMYJISIPHBIC
MaTepualibl),  pacCMaTpuBaTh  MIOOAJIBHBIC  JKOJIOTMYCCKHUE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIICHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMCHHE CO3/1aBaTh COOCTBEHHBIC ITMCBMCHHBIE M YCTHBIC COOOIICHHS,
00001mast 6MoJIOTHYECKYI0 HH(POPMAIMIO W3 HECKOIBKUX HUCTOYHHUKOB, TPAMOTHO
UCTIO0JIb30BaTh TIOHATHIHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3iesioB ¥ TEM nmudpoBbIe
Ne o/ P Kontpoabnsie IlpakTuueckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcbl
bub OK
buonorus kak Hayka 2 0.5 nommoreka I
https://m.edsoo.ru/7f41¢c292
bubnuoreka [IOK
JKuBble CUCTEMBI U X OpraHu3aIus 1
https://m.edsoo.ru/7f41¢c292
XUMHYECKHH COCTaB M CTPOCHHE KIIETKH 8 1 bubmmorexa LOK
P https://m.edsoo.ru/7f41¢c292
JKusnenesTeIbHOCTh KIIETKH 6 bubmmorexa LIOK
A https://m.edsoo.ru/7f41¢c292
Pa3zmHOXeHME ¥ MHINBUYATbHOE Pa3BUTHE 5 | bubnnorexa [JOK
OpPraHu3MoB https://m.edsoo.ru/7f41c292
HaciaencTBeHHOCTh M U3MEHUYHUBOCTD 2 15 bubmmoteka IIOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
Cenekiust opranu3mMoB. OCHOBBI 3 bubmuorexa [IOK
OHMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
bu6nmorexa LIOK
PesepBHOE Bpems 1
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4




11 KJIACC

KoaudecTBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHHeE pa3aeiioB H TeM nudpoBLIe
Ne i/m P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypcnl
bubnunoreka LIOK
1 9 o 1
BOJHOTHONHAL DHOIOTIA ? https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 0.5 Bbu6mmoteka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpY’Kalollas cpeaa 5 1 bubmorexa HOK
P Py B pea https://m.edsoo.ru/7f41cc74
b K
4 Coo0011ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 nosmotexa O
https://m.edsoo.ru/7f41cc74
b K
5 PesepBHOE Bpems 2 nomotexa O
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  odpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsbl
bubmuoreka [JOK
1 buoiiorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[IpakTrueckast padora Ne 1
bu6mmoreka [IOK
2 «/cnonb3oBaHue pa3INUHbIX 1 0.5
https://m.edso00.ru/863e6122
METOJIOB MPHU U3YUECHUHU
OMOJIOTHYECKUX 0OBEKTOBY
3 buosiornueckue cucremsl, MpOUECCHI | bubnnoreka [JOK
U UX U3y4ECHUE https://m.edsoo.ru/863e6564
4 XuMHuecKkui coctaB KiaeTku. Bona u | bubmuoreka [JOK
MHHEpAJIbHBIE COIU https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 benku. CoctaB u cTpoeHue 0eIKoB 1
P https://m.edsoo.ru/8636b72
DepMeHTHl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuyenue | 0.5 bubnuoreka [IOK
KaTaJINTHYECKOM aKTUBHOCTH ' https://m.edsoo0.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJTH KaTajasbl)»
bu6mmoreka [JOK
7 VYrnesonsr. JI 1
HICBOARL. STHITHAR https://m.edso00.ru/863e6870




bu6mmoreka [JOK

8 Hywaeunoseie knenotel. AT® https://m.edsoo.ru/863e6d5¢

9 Hcropus u meTonsl n3yd4eHus bubnumoreka [IOK

kietku. Knerounas teopust https://m.edsoo.ru/863e6e88

10 KneTka kak nenoctHas xuBas

cucrtema
CtpoeHue 3yKapuoTUYECKON KIIETKH.
JlaboparopHuas pabota Ne 2
«3y4yenue cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHuM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.eds00.ru/863e6ff0
OakTepuil 1o MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTTUCAHUE»

12 OOMeH BeleCcTB UK META00IN3M Bubmorexa ITOK
https://m.edsoo.ru/863e766¢
bubmuorexa [JOK

13 Potocmires. XemocHnres https://m.eds00.ru/863e7¢98

14 DHepreTuyeckuii o0OMeH Buommorexa LOK
https://m.edsoo.ru/863e7aae

JKu3HeHHbIN UK KIeTKU. [{enenue
KJeTku. Mutos. JlabopaTopHas
15 pabora Ne 3 «HaGmronenue Mutosa B 0.5 bubmorexa HOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpeIIKa JTyKa Ha
TOTOBBIX MUKPOMpENapaTax»
16 buocunTe3 6enka. Peakmst bubmuorexa [JOK
MaTpUYHOI'0 CUHTE3a https://m.edsoo.ru/863e796e
bu6mmoreka [JOK
17 Tpascasuus — Ouocunres berka https://m.edsoo.ru/863e796e
18 Hexknerounsie hopmbl )KU3HH — bubnmoreka [JOK




BUPYCHI

https://m.edsoo.ru/863e7540
bubmuorexa [JOK

19 DopMBI PA3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmuorexa [JOK

20 Meii

1os https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eToK. OII0J0TBOPEHHUE.
)1 JlaboparopHas pabota Ne 4 0.5 bubnuorexa [JOK
«M3yueHue CTpOCHUS MOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
2 NunuBuayanpHOE pa3sBuTHE bubnnorexa [JOK
OpPraHu3MoOB https://m.edsoo.ru/863e8436
7 I'eneTuka — Hayka o bubnuoreka [IOK
HACJEJICTBEHHOCTHU U U3MECHYMBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTHU HACIEAOBAHUS
24 npu3HaKoB. MoHOTHOpUAHOE bubmmorexa [TOK
P ‘ puA https:/m.edsoo.ru/863¢8878
CKpEIIUBaHUE
UTHOPHUIHOE CKpeLUBaHue. 3aKOH
25 fI[e3aBHIZDHMOFO HaI::ne OBaHUsA bubmmorexa [OK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuenieHHoe HaclleJOBaHHUE
npu3HakoB. JlaboparopHas padota
26 Neo 5 «M3yuenue pe3ynbTaToB 0.5 bubnuorexa [JOK
MOHOTUOPUAHOTO U AUTHOPHUTHOTO ' https://m.edsoo.ru/863e8c60
CKpEIIUBaHUS Y APO30(IIIBI HA
TOTOBBIX MUKPOMpENapaTax»
27 I'enernka mona. HacinenoBanue bu6mmoreka [IOK




IIPU3HAKOB, CHCIIJICHHBIX C I10JIOM

N3menunBocTh. Henacnencreennas
W3MEHYHMBOCTh. JIJabopaTopHas

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

73 pabota Ne 6. M3yuenue | 0.5 bubnmoreka [JOK
MOAU(PUKAITMOHHONW U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHHE BApHUAIIMOHHOTO Psijia U
BApUALIMOHHON KPUBOI»

HacnencrBenHass ©3MEHYMBOCTD.

29 Jlaboparopnas pabota Ne 7. | 0.5 bubnuorexa [JOK
«AHanu3 MyTaluii y 1po30(huisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTIpEIapaTax»

30 ['eneTuka yenoBeka 1 bubmorexa [JOK

https://m.edsoo.ru/863e8d78
PesepBuelit ypok. O6o011eHue mo

31 TeMme «HacnencTBeHHOCTE U 1

U3MEHYMBOCTH OPTaHU3MOBY»
bu6mmoreka [IOK

32 (Cenekiui Kak Hayka i mporece ! https://m.edsoo.ru/863e9214

33 MeTobl U TOCTHKEHUS CENEKIINU | bu6mmoreka [IOK
pacTeHUN U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHonorus Kak oTpacib | bubnmnoreka [JOK
[IPOU3BOJICTBA https://m.edsoo.ru/863e¢9336

OBIIEE KOJIMYECTBO YACOB I1O 34 4

[NPOT'PAMME




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabnbsie IIpakTHyeckue A op
n/n Bcero u3ydyeHusi odpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsl
1 OBOJIIOLIMSA U METOJIbI €€ U3yUYECHHS 1 bubmmorexa LIOK
t A Y https://m.edsoo.ru/863ea20e
) Hcropus pa3Buths NpeacTaBIeHUN | bubnnorexa [HOK
00 3BOJIIOLUU https://m.eds00.ru/863e¢9570
b K
3 MukposBonronus 1 nosmorexa O
https://m.edsoo.ru/863e9cle
[Tonynsius Kak 3JeMeHTapHas
eAMHUIA BUJIA U DBOJIIOIIH.
bu6mmoreka [IOK
4 Jlaboparopuas padora Ne 1 1 0.5
https://m.edsoo0.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOp(}oTOrHUIecKOMy KPUTEPHIO
5 JIBrOKy1IHME CUITBI (3JIEMEHTApHBIC | bubnuotexa [JOK
(akTOpbI) FBONIOINH https://m.edsoo.ru/863e9da4
b K
6 EctectBenHsblit 0TO0p U €ro Gpopmbl 1 nomorexa LO
https://m.edsoo.ru/863e9ed0
Pe3ynbpTatsl sBOIIONMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH1000pa3zoBanue. JlaboparopHas 1 0.5 bubnuotexa [JOK
paborta Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OPTaHu3Ma U e
OTHOCUTEIILHOTO XapaKTepay»
g Hanpasnenus u nytu 1 bubnuorexa [IOK

MaKpO3BOJIOIHH

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




9 HeobGpatumocTs 3BOTIONINH
Ucropus sxu3nu Ha 3emiie 1 METObI
10 €€ U3y4YeHUs
1 I'unoressl MPOUCXOKIACHUS KUZHU bubnuoreka [IOK
Ha 3emuie https://m.edsoo.ru/863eaSab
12 PazBuTue xu3Hu Ha 3emMJie 10 Hpam U bubmuorexa [JOK
nepuoaaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl YBOJIIOIUU
PacTUTENBHOTO U )KUBOTHOI'O MUpA.
13 [IpakTuueckast padorta Ne 1 0.5 bubnuorexa [JOK
«/3yueHne UCKOIIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHui U KUBOTHBIX B
KOJUICKLIHASIX )
14 CoBpemeHHas cuctema bubnnorexa [HOK
OpPraHu4yecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeJIoBeKa (aHTPOIMOTeHe3) bubmmorexa [OK
https://m.edsoo.ru/863eac2c
16 JIBmokyiue cuibl (pakTopsl) bubnnoreka [JOK
aHTpPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YeJioBeKa
18 YenoBeueckue pacsl U IPUPOIHbIE bubnnoreka [JOK
aJlanTalyy 4eJIOBEeKa https://m.edsoo.ru/863eaca2
PesepBHbIit ypok. O60011eH1Ee 110
19 TeMe «BO3HMKHOBEHME U pa3BUTHE
KU3HU Ha 3eMJIe»
20 DKOJIOrUs KaK HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHUECKUE bu6nmoreka [JOK




(bakTopbI

AOGuotnueckue GaKkTopsbI.
JlaGopaTopHas padota Ne 3.
«Mopdonornyeckue 0COOCHHOCTH

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

. bu6mmoreka [IOK
22 pacTeHU# U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
oburanusy. JlabopaTopHas pabora
Ne 4. «BnusHue cBeta Ha pocT U
Pa3BUTHE YEPEHKOB KOJICYCa»
bubmuorexa [JOK
23 buoTtnueckue pakTopsl
Gaicrop https:/m.edsoo.ru/863b348
DKOJIOTUYECKHE XapaKTePUCTUKU
nomyssaun. [Ipaktuueckas pabora
24 No 2 «Iloacuér mnoTHOCTH 0.5
MOMYJISAIINI pa3HBIX BUIOB
pacTeHuin»
)5 Coo0riecTBa OpraHu3MOB — bubnunoreka [JOK
OuoIIeH03 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubnnoreka [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TTOKA3aTENN YKOCUCTEMBI.
bu6mmoreka [JOK
27 DKOJOTHYECKHe MUPAMU/IbIL.
. https://m.edsoo.ru/863eb5fa
CsoiicTBa 3xocucreM. Cykueccus
28 [IpupoaHbIe SKOCUCTEMBI
29 AHTPOIOT€HHbIE SKOCUCTEMBI
30 buocdepa — riobanpHas bubnuoreka [IOK
AKOCHCTEMA 3eMJIU https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnuorexa [JOK

o6uocdepsl

https://m.edsoo.ru/863ebd16




32 UYenoseuecTBo B Onochepe 3eMiaun 1
13 CocymiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHEIit ypok. O000IIEHNE TEMBI
34 «Co0011ecTBa 1 3KOJIOTUIECKHE 1
CUCTEMBD»
OBILEE KOJIMYECTBO YACOB I10 34 )5
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