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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTpEJEICHHUs] TMOAXO0J0B K (OPMUPOBAHUIO COJACPNKAHUSA Yy4yeOHOTO MpeaMera
«buonorusn»  coctaBwiIM: KoHUentyaiabHble mnonoxenus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€H, COoJIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBITYCKHUKOB, MOJIOKEHUSI 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHETO
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IMOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUH KUBOW MPUPOJIBI U 00ECTICUCHUH
CYIIECTBOBAHMS UeJIOBEeUeCKOro oOmiecTBa. COracHO Ha3BaHHBIM TMOJOXKEHUSM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI TIO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMMa mno Ouosoruu Aa€T MpeacTaBICHHE O ILeNax, 00 oOmen
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMHU
yueOHOro mnpeamera «buonorus», omnpeAenser o00sA3aTelIbHOE MPEAMETHOE
COJlep)KaHUE, €ro CTPYKTypy, pacopeneiieHue IO0 paszieiaaM H  Temaw,
PEKOMEHIYEMYIO TIOCTIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuayia ¢ y4eToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmXCsl.

B mporpamme 1o OuoiorMM TakXKe YYUTBHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyueHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-ITO3HABATEIHLHOM
NeATEeTbHOCTH/YUEOHBIX JEeHCTBUM OOYydYaloIIMXCd 10 OCBOCHHMIO COJCpIKAHUS
OMOJOrNYECKOro 00pa30BaHMsl.

B nporpamme no 6uosiorun (10—11 xnaccel, 6a30BbIil YpOBEHb) peain30BaH
MPUHIIUI TPEEMCTBEHHOCTH B H3y4Ye€HUU OWOJOTWH, Ojarojapss 4emy B Hel
MPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTUE 3HAHUW, CBSI3aHHBIX C
(GbOpMHpOBAaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTALUN JTIMYHOCTH, SKOJIOTUYECKOTO MBILICHUS, PEACTABICHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled NpUpOIHOU cpene.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TakKe 3HAHUH O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PAHTa M CYIIHOCTA OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHHUMaHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM ISl PEIICHHS TTPUKIIAAHBIX 3a/1a4, B
TOM 4YHCJE: TMPO(QUIAKTHKYA HACIEACTBEHHBIX 3a00JIEBaHMI UYEOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKU
1eJIeCO00pa3HOro0 TMOBEACHUSA B OKpYXKAIOIIeW NPUPOJHOM cpene, aHaau3a
BJIMSTHUST XO3SHUCTBEHHOW JESITENFHOCTH YEJIOBEKAa Ha COCTOSHHUE TMPHUPOJHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKIIATHON HAMPaBICHHOCTH
yaeOHoro mpenmMera «buonorus» mpoaUKTOBAHO HEOOXOIUMOCTBIO 0OeCreueHus



YCIOBUH JIJIsl pEIICHUsI OJHOM U3 aKTyallbHBIX 3ajau IKOJIHHOTO OHOJOTrHYECKOro
oOpa3oBaHMs, KOTOpas mpeArnojaraeT (QoOpMUpOBaHHE Yy  OOyYaIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K W3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOIIMUXCS MPEICTaBICHUNA O
HAYyYHOW KapTHHE MHUpPA, paclIupseT U 0000IaeT 3HaHUS O KUBOHM MpHUpoje, €&
OTJIMYUTENIBHBIX IIPU3HAKaX — YPOBHEBOM OPTraHM3allMd M DBOJIIOLMUH, CO3IAET
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  Npupoabl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HaBBIKOB 3/I0pPOBOTO M 0Oe30macHoOro obpasa
YKU3HH, IKOJOTMYECKOT0 MBILUIEHHS], IEHHOCTHOIO OTHOILIECHHS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JIJIsl PELICHHs] BOCTIUTATENbHbBIX U
pa3BUBAIOIIMX  3a7ad  CpeJHero  obmero o0pa3oBaHUsA, COLUAIM3ALMU
oOyuaromuxcs. M3ydenune 6uonmoruu odecneynBaeT ycioBHs il (OPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAllMOHHBIX W HH(POPMALIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbI, CIOCOOCTBYET HHTErpaluu OHOJOTMYECKUX 3HAHUU C
IPEICTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O IpeIHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY I ONpENENEHUs IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHUIO €ro COJAEp)KaHUs, MPEACTaBICHHOr0 B Iporpamme 1o
OMOJIOTHH.

Otb60p coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPBIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUS, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBeKa B OKPY’KAOIIEH MPUPOJHOU cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOM
XKU3HU U MpaKTHUeCKOoM aestenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAaHUMN
3aHMMAIOT 3JIEMEHTHI COJIEPKAHUS, KOTOPbIE CITY>KaT OCHOBOM 111 (pOPMUPOBAHUS
MPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3aluu
OMOJIOrMYeCcKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHE cOACpX)aHUS y4yeOHOro Marepuajga B IMPOTrpaMMe 110
OMOJIOTMM  OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIIOLIUU. B COOTBETCTBHUM C 3TUM B CTPYKTYype yueOHoro npeameTa «buomorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHu3Mm Kak



ounonornyeckas cucteman, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHPay,
«IBOJIOLMS KUBOU MPUPOJIBI», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp u3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJIcCHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHU
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JIEUCTBUUA B OTHOIICHUM OOBEKTOB
YKUBOU MPUPOABI U PEUICHUSI PA3TUYHBIX KU3HEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buosnorus» Ha 6a3oBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIEAYIOMNX 3a/1ay:

OCBOCHHME OOYYaIOIMMUCS CHCTEMbl 3HAaHUN O OHOJIOTMYECKUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIaX, CIYKAIIUX OCHOBOM
11 (hOpMUPOBAHUS MPEICTABICHUNM O €CTECTBEHHO-HAYyYHOW KapTHHE MHUpa, O
METO/IaX HAYYHOT'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBIAAIOMINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOIIMXCS TO3HABATEIbHBIX, HHTEIUICKTYyIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHaliu3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydaronmxcs oO0meil KyJIbTypbl, (YHKIIHMOHAJIBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUM OOBSCHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMbITA, MOJYYECHHBIX MPHU
HM3y4eHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOMIMXCd YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATEIBHOCTH YEOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKAEHHOCTH B BO3MOKHOCTH TO3HAHHS YEJTOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIECHUS K HEH, COOTIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMUIA;

OCO3HAHUE IICHHOCTH OHWOJIOTUYECKUX 3HAHWM JJIsI TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUHN B TTOBCEAHEBHOM KU3HU TS
OLICHKU TMOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLIECHHIO K OKPYJKAIOIIEHN cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpennero oOmiero obOpaszoBanusi «buosiorus», w3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTENIbHBIM YYEOHBIM MPEIMETOM, BXOMSIINM B
COCTaB MpeaMeTHOM o0nactu «EcTecTBeHHO-HAYyUYHBIE TIPEIMETHI.



Jlst m3ydenusi OMoI0ruu Ha 6a30BOM YPOBHE CPETHETO O0IIEro 00pa3oBaHms
oTBoauTCS 68 vacoB: B 10 kimacce — 34 gaca (1 gac B Heaeno), B 11 kimacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, (puiiocopueit, ITUKON, SCTETUKON U MPaABOM.
Ponp Ouonoruu B (HOpMUPOBAHMHM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SKCTIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KiaccupuKalus, MOJETUPOBaHUE, CTaTHUCTUYeCcKas o0padoTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabnuiel 1 cxembl: «MeTo bl MO3HAHUS )KUBON TTPUPOJIBIY.

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHue pa3IMYHBIX METOAOB IpHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

’Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinyue
JKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE0IIeHOTUYECKU ), OMOC(EpHBIA.

JdeMoHCTpauu:

Tabmuubl u cxeMbl: «OCHOBHBIC MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKABOW MPUPOIBD».

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMWYECKHE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bosia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEpaJIbHBIX BelleCTB B kieTke. llomnepxkanue
OCMOTHYECKOro OajiaHca.

benku. CoctaB u cTpoeHHe OETKOB. AMUHOKHCIIOTBI — MOHOMEPHI OETKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y pPOBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
byHKUIHUU OENKOB.



depmenTtsl — Ouonormyeckue Karanm3aTtopbl. Ctpoenue (Qepmenra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunocts. KodepmenTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAaHWYECKUX KaTaTU3aTOPOB.

VYraeBoasl: MoHOcaxapuabsl  (TJIIOKO3a, pubo3a ©  JE30KCHpH003a),
aucaxapunibl - (caxaposa, JaKTo3a) U ToJMcaxapuzibl  (Kpaxmall, TJIMKOIeH,
HeJuTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlumuner:  Tpurmuuepuabl, Gochomunuab, crepouabl. [uapoduIbHO-
rupodoOHbie  cBoiicTBa. buonormyeckne ¢yHkuuu sunuaoB. CpaBHEHUE
YTIE€BO0B, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunoBesie kucinotrel: JHK u PHK. Hyxkneornasl — MoOHOMEpHI
Hyki1enHOBBIX kKucnoT. Crpoenne u Gpynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buasl PHK. AT®: cTtpoenue u GpyHKIIHH.

[{uTosnorus — Hayka o kierke. KnerouHas Teopust — npuMep B3auMOJIEUCTBUSA
uaen u (akToB B HAYYHOM MMO3HAHUU. MeTO/1bl U3yUeHUs KIETKH.

Knerka xak mnenoctHas >xuBas cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyibsl JIHK kak renernmueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyYecKas U Ipokapuornyeckas. (OcoOeHHOCTH
CTPOEHMSI MPOKapuoTHUeCKOoN kieTku. Knetounas crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XKUBOTHOM H
IrpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradousl kietku: JOIIC, ammapat ['onbmxw,
IM30COMBIL.  [107yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUH, TUIACTUIBI.
[Ipoucxoxnenne MUTOXOHApUM M TacTua. Bunbl minactua. HememOpanHbie
OpPraHou/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTpP, UEHTPUOJIH, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOUI0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: sjaepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KIIETKE.

JdeMoHCcTpanum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

Huarpammbel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEKUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOW IPUPOAEH.

Tabmupl u cxemsl: «llepuoanueckas Tabiuua XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAbIY, «buocunres 6enkay, « CTpoeHHe MOJIEKYJIbl OellKkay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpoeHue KXUBOTHOU KIIETKW»,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqpa KIEeTKu», « Y IeBOAb, «JIMIuIn.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHHWE MJii IPOBEACHUS
HAOJIOCHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MUKpOIpEnaparbl pPACTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie ¥ NpakTHYeCKUE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHass pabota No 2. «/3ydyeHwe CTpoeHHsS KIETOK pacCTEHUH,
KUBOTHBIX W OaKTEpHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpEMmapaTrax M HX
OMHCAHUE.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BelIecTB, WK MeTa0oIu3M. ACCUMUIIAIUS (TUTACTUYECKUI OOMEH) U
JUCCUMWISIUSA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BELIECTB M JHEPrUU B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U rerepoTpodHbiid. Pois dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dborocunTeza. DPpdhekTuBHOCTL (hoTOCMHTE3a. 3HAaUeHUE (POTOCUHTE3a NSl KU3HU
Ha 3emsie. BiausiHue ycnoBuii cpensl Ha (OTOCUHTE3 U CIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHU.

XeMoCHHTEe3. XEeMOCUHTE3UPYIole OakTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KJIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
I'mukonmus. bpoxenue u ero Buabl. KucimopogHoe OKHUCIEHHE, WA KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBaHue. O (DHEeKTUBHOCTH
HYHEPreTUYECKOro 0OMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JJHK.
Peanuzanmsi reHetudeckoil uHopmanuu B KiIETKe. | eHETHYECKUH KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKHUCIOT. Pois pubocoMm B
OonocuHTe3e Oemnka.

Hexknerounsie ¢popmbl xu3HU — BUpYCHl. ctopust oTkpeiTust Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSI ¥ JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BBI3HIBAEMBIC
Bupycamu. Bupyc ummynoxneduiura yenoseka (BMY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpWILIMA, peBepTaza u  uHTerpasa.  [Ipoduiakrtuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JIC€BaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbrios, /. U. UBanosckuii, K. A. Tumupsizes.

Tabmuupl u cxembl: «Tunel nutanusy, «Metabomuzm», «MUTOXOHAPUS,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTndaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenue u xuzHeHHbM nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anmnkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJIbHOE Pa3BUTHE OPTAaHU3MOB.

KieTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekatromue B uHTepdaze. Pemnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenune xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uToNOrMYecKue OCHOBBI PAa3MHOKEHHUS M  UHAUBUAYAJIBHOIO  pPa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cragum muto3sa. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYEeCKu CMBICT MUTO3A.

[Iporpammupyemas ruGenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUe. VICKyCcCTBEHHOE KIIOHHMpPOBaHUE
OpPTaHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIIUH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MPOUCXOAIINE HA CTaAusX Meno3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bHOJIIOrMYECKUN CMBICT H
3Ha4YEHUE MeHo3a.

["'ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKU U SIMYHMKU. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CrepMaro30oui, SIMLEKIETKAa) — CIEepMaTOreHe3 M OBOIEHE3.
Oco0eHHOCTH CTpOEHUsl SULEKIETOK MU chepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobiieHue, racTpyisuusi, opraHorere3. IloctamOpuonanbHOe paszButue. TuUIb
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpPsSMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pasButue pacrenuii. OHTOreHEe3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHHU, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmumer 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy [BETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrii nukin», «Pemmukamus JTHK», «Mutos»,
«Meiiosy, «IIpsMoe u HenmpsiIMOe pa3BUTHE», «l 'aMeTOreHe3 y MJIEKONMUTAIOUINX U
yeoBeKa», « OCHOBHBIC CTaJUU OHTOI'CHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOIIUTAIOMIETOY, «SHleKIIeTKa MieKonuTaromero», «Kapuokunes B KieTKax
KOpEIlIKa JIyKa», MarHUTHas MOJEb-anIuIuKanus «/leeHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmetadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIpaKTUYECKHE PadOThI:

JlaGopatopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPEnaparaxy».

JlaGoparopuas pab6ota Ne 4. «M3ydeHwe CTPOCHHS IIOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HaciieAcTBEHHOCTh U U3MEHYMBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTuku. Mictopus pa3BUTus reHETUKU. Posib uTonoruu
1 SMOPHOJIOTHH B CTAHOBJICHHMH TCHETUKH. BKiIam pOCCHUUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HaCJIeIOBaHUsI MPU3HAKOB, yCTaHOBJICHHbBIC . MeHenem.
MonorubpuHoe CKpelMBaHue. 3aKOH €IMHO-00pa3us THOPHIOB IEPBOTO
nokoyieHus. IlpaBuno JOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unioresa ynctoTel rameT. [lonHOE M HEMOJIHOE IOMUHUPOBAHUE.

JurubpuaHoe  CKpenMBaHWEe. 3aKOH  HE3aBUCHUMOTO  HacJie0BaHUs
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHJIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanme. Mcnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEOBAaHUIO T€HOB. HapylieHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCHHTOBEpA.

XpOoMOCOMHasi TEOpHUsI HACJIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe moyia. AyTOCOMBI U TMOJOBBIC
XpoMocOMBI. ['omorametrHeie M reTeporaMeTHbie oOpraHu3mbl. HacienoBanue
MIPU3HAKOB, CIIETJIEHHBIX C MOJIOM.

M3MeHunBOCTh. BHIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON U3MEHUYMBOCTU. BapranoHHbBIN psifi M BapyualliOHHAs KpHUBasl.
Hopma peakuuu npuszHaka. KonnuecTBEHHBIE M KAUYE€CTBEHHBIE NMPU3HAKU U HUX
HOpMa peakiuu. CBoCTBa MOAUPUKAIIMOHHON U3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIeCC — OCHOBA KOMOWHATHBHOMU
W3MEHUYMBOCTUA. MyTarmoHHas U3MeHUYNBOCTh. Kitaccudukarus MmyTamuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpUYKMHBI MyTaluid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacleacTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

['enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJbI T€HETHUKHU
YeJIOBEKa: TCHECATOTHICCKIM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemenHOE ONPENIECIICHHE Tr€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOILIBIO
[M[]P-ananu3a. HacnenctBeHHble 3a0o0jieBaHUsI 4YeEJIOBEKA: TEHHbIE OOJE3HH,
OOJIE3HH C HACJIEICTBEHHOW MpPEIpacroyiOKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue W reHepatuBHble MyTauud. CTBONOBbIE KiETKU. [IpuHIUIIBI
3JI0POBOTO 00pa3a MKU3HH, TUATHOCTUKHU, MTPOPMIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHME. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MIPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHcTpanum:

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

Tabmuiet u cxembl:  «MOHOTHOPUIHOE  CKpEIIMBAHUE MW €T0
UTOTCHETUYECKAass OCHOBa», «3aKOH PACHICIUICHUSI W €ro LHUTOreHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelIMBaHUEY,
«lluTonornyeckne  OCHOBBI  JUTUOPUIHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «l['€HeTmyeckue KapTbl paCTEHUM,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUCIUICHHOTO ¢ mnoJioMm», «KapuoTumnbl uYenoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukalmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrKa rpymnm KpoBu», «MyTalinoHHas U3BMEHUYUBOCTD.

O6opynoBanue: Mojaenu-ammInKanun «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Hemonmunoe momuHupoBanue», «Jlurnbpumnoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bOpMBI KpBUIBEB U OKPACKH Tema), repOapuit «I'opox MOCeBHOI.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlaGoparopHass pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPHIHOTO U
JUTHOPUIHOTO CKPEIIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlabGopaTtopHas pabora Ne 6. «M3yuenne MoauUKAIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PsAIa U BAPUALMOHHON KPUBOW.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTaluil y Ipo30(uibl Ha TOTOBBIX
MHUKPOIIPETApaATAX».

[Tpaktnueckast pabora Ne 2. «CocTaBieHHME U aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKIUU U JTOMECTHKALUS.
Yuyenue H. W. BaBumoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIEHTpbI NPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MacCoBbIi U MHAMBUAYAJIbHBIA OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. bIm3kopoaCTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
Otrnanénnas rtubpummuzanus U e€ ycrnexu. VCKyCcCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TNOJIMIUIONIOB. JIOCTMI)KEHMsSI CEINEeKLUUU pAaCTEHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHOJIOrus Kak OTpaciib IMPOU3BOACTBA. ['€HHas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHKeHepus. Kilerounble KyabTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTEHUN.
KJiloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue W dTtudeckue  mpoosembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HMBaHOB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. liBaHoBay,
«Ilomumnongus», «OO0beKTH OMOTEXHONOTHNY, «KieTouHble KyIbTYpHI U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U epeHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOAOB U KOPHEIIIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».



JlabopaTtopHble U npakTHYecKHe padoThbI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTH)KEHHS CEJEKIMH PAacTeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPAaTOPUIO
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOLIUOHHASI OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusHuEe >BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenscTBa dBOJONUU. [laneoHTONOrMYECKUE: TMOCIEI0BATEIBHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEeXOAHbIE (OPMBI.
buoreorpadguyeckue: cxocTBo U paznuune Gayd u GJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHbIE,
pPYyAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MONEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y Bcex
OpTaHHU3MOB.

OpomonnonHas Tteopusi Y. JlapBuna. Ilpeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIME CHUJIbI 3BOIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTH PECYpPCOB, HEOMpENeNEHHAsT W3MEHUYMBOCT,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosroruu (CTD) u e€ 0CHOBHBIE MOJOKEHUS.

MuxkpooaBosorus. [lomysiius kak eIMHUIA BUAA W DBOJIOIUU.

JBrkymne cuibl ((pakTopbl) 3BOJIOLMHM BUAOB B IpupoAe. MyTalmOHHBINA
MpOIECC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymnsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 Murpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢gakrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6eHHOCT, OpPraHU3MOB Kak pe3ysbTaT dBOJOIUU. [Ipumeps
MPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUO-a AN TAIUH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BU1000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  PopMbl  IBOMIONUU:  (uUsieTUYECKas, JUBEPreHTHas,
KOHBEPTeHTHas1, mapajuiesbHas. HeoOpaTtuMoCTh IBOTIOIIUH.

[IpoucxoxieHre OT HeCHelHaTu3UPOBAHHBIX MpeakoB. [Iporpeccupyromas
crieruanu3anys. AJanTuBHAs paguarus.

JleMoHCTpaUM:



[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mrosmnep, A. H. CeBepiios.

Tabmuibl u cxembl: «Pa3BruTHE OpraHnYecKoro Mupa Ha 3emiie», «3apoIbIIIH
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHBIN 0TOOPY», «MHOrooOpasue COpToB pacTEHUID,
«MHoroo0pasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHUYHUBOCTEY, «Apomopdo3b», «Umnoamanrammm», «OOmIas aereHepanusy,
«/IBmKymne cuibl 3BofoIun», «Kapra-cxema wapuipyrta mnytemecTBus Y.
Hapsunay», «bopbba 3a cymecrBoBanue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEey», « IKOJIOTMUECKOE BUI000pa30BaAHHUE .

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUTIOOB M CeMsH, KoyuieKusi «lIpuMmepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJECIb
«CTpoeHue roJIoOBHOrO0 MO3ra T0O3BOHOYHBIX).

buoreorpapuueckas kapra wmupa, KojuleKuus «PoOpMbl COXPaHHOCTH
HMCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wojenb ammmkanus «llepexpéct
XpOMOCOM», BJIaxHble Tmpemnapatbl «Pa3Butne HacekoMmoro», «Pa3Butue
JSATYUIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKPACKH TeJa).

JlabopaTopHbie U MpaKTHYECKHEe PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue npucrnocoO0JEHHOCTH OpraHu3Ma M
€€ OTHOCUTEJIBLHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHaydHble TpEACTaBICHUS O 3apOXKJICHUM >KU3HU. HayudHble THIOTE3bI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W mMaHCHepMus. XHUMHUYECKas
HBOMIONMUS. AOHMOTEHHBIM CHUHTE3 OPTraHWYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOMIOIMU. HavyanbHble 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE MPOTOKJIETKU. [lepBbie KIETKM W HX SBOJIOLMUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxein. Apxeiickas u
npoTepo3oiickass dphl. Ilanmeosolickas spa u €€ Nepuoabl: KEeMOPUUCKUH,
OPAOBUKCKHUM, CHLITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3oiickags »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa U IeoJIOTHYECKHX MporeccoB. OCHOBHBIE 3TaIlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [TosiBIIEHNE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KakK OTpakeHHe 3BoOJIIONUU. (OCHOBHBIE
CUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKAa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeactaBieHuil o
IPOUCXOXKJIEHUN YeloBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakrtopbl) — aHTpomoreHe3a.  HacneactBenHas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIA o00pa3 JKHU3HHU,
U3rOTOBIIEHUE OPYAUI TPyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yenoek npsaMoxoasmmi, YemoBek HeaHIEpTAIbCKHM, YenoBek
pazymHblidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHs, 001acTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOIO MO3Ta, 00pa3 KU3HHU, OPYIU.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMjHas  (PKBATOpUaAlIbHAs),  MOHTOJOWIAHAs
(a3maTcko-aMepukaHckasi).  UepTel  NPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpetsi: ®@. Peau, JI. Ilactep, A. . Onapun, C. Mumnnep, I'. FOpu, Y.
JlapBuH.

Tabmupel 1 cxembl: «Bo3nukHoBeHHMe CoaHEUHON cHCTeMbl», «Pa3Buthe
opraHudeckoro wMupa», «PacturenpHas kineTtka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinetka», «CoBpeMEHHash CHCTEMa OPraHWYECKOro MUy,
«CpaBHEHHE aHATOMHYECKHX 4YEpT CTPOCHHUS 4YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOJOK  IPEAKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moan», «/lpeBHue monm», «llepBbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne — denoBeka»  (OIOCTHI
aBCTpAJIONUTEKa, MUTEKAHTPOIa, HEaHJepTalblla, KPOMaHbOHIIA), CJIENKH WU
U300pakKeHHUs] KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJoBeKa (KaMHH-YOMIEPHI,
pyowmna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX >KMBOTHBIX M PACTCHU.

JlaGopaTopHblie 1 NpaKTHYeCKUE PadOThI:

[Tpaktrueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PACTCHHUM U
YKUBOTHBIX B KOJIJIEKIIUSX).



OKCKypcHsl «IBOJIOLUSA OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbBIN WIH KPA€BEIUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

DKoJNOorus KaK HayKa. 3ajauu U pa3feibl IKOJOTUA. MeToabl SKOJIOTHYECKUX
UCCIIEOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnoTtuyeckue, OHMOTHYECKHE U aHTpOIOreHHnie. JIeHCTBUE HKOJOTUYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTONEPHUOIN3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJCHUCTBUM:
KOHKYPEHIMs, XUIIHUYECTBO, cCUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAau€HHE OWMOTHYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSIUMNA: YHUCIEHHOCTh, IIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCcIeHHOCTH MOMYJISLUA U €€ Perysusl.

JdeMoHCTpauu:

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

Tabmunpl u cxembl: kapta «I[Ipuponnbie 30Hb1 3emun», «Cpeapl oOUTaHUA
Opranu3moBy», «@otonepuoausm», «llonmymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJISAUUNA UHPY30puu-TyPenbkny, «[luiesbie nenm.

JlaGopaTopHblie M NpakTHYeCKHE PadoThI:

JlabopaTtopHnas paborta Ne 3. «Mopdonoruyeckne 0COOEHHOCTH PACTEHUN U3
pPa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BiusHre cBeTa Ha poCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIMNA Pa3HBIX BUOB
PACTEHHIN».

Tema 4. CooOmecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Oopranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBasd,
MPOCTpaHCTBEHHAsA, Tpoduueckass (mumenas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [loHsTne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYILIEHTHI,



KOHCYMEHTHI, PeAYIeHTh. KpyroBOpoT BEMIECTB M MOTOK DHEPTUU B AKOCHUCTEME.
Tpoduueckne (muImeBbIe) YPOBHHU OKOCUCTEMBI. [lWimeBple 1€ W CETH.
OcHOBHBIE TMOKa3aTEIM HKOCHCTEMBI: OmoMacca, NPOAYKIHSA. IKOJIOTUUECKHUE
nupamMubl: MPOIYKUUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCHCTEMa XBOWHOTO
VI TITUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluuBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJ100aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BEmecTB 1 OMOTCOXMMHYECKUE ITUKITBI JIEMEHTOB (yTaepo/a,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['mo6anbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBOoBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA yCTOMUHMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
yOpaBJICHHUS TMPUPOJHBIMU pecypcaMd M HX HCHOJb30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JleMmoHCcTpanuu:

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

Tabmumpr u cxemsl: «IlumieBsie nenu», «bUOIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnbie coolmiecTBa», «llemu nuranusy, «IKojJoTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKocUCTEMA MUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneno3s Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPONIOTEHHBIE  BO3JECWCTBHS HAa  NpUPOLY», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsi3HEHMs] BO3/IyXa M TPYHTOBBIX BOA», «[louBa — BakHEHIIasi COCTaBIISIOMIAS
ouocheprr», «DakTopsl Aerpaganuu mousy, «llapHukoBeiil d3ddexT», «DakTopsl
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «O0mas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B IpUpoae».

O6opynoBanue: Mojaeb-anmukamnus «Tunudable OMOIIEHO3bI», TepOapuit
«PacturenbHBIe COOOIECTBaY, KOUICKINH «bHoneH03», «BpeauTenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM pACTEeHUH W
JKUBOTHBIX, MPUHAICKAIINE K PA3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BHJIA,



Kpacnasa knura Poccuiickoii ®enepauuu, H300paKEHUs OXPAHSIEMBIX BHJIOB
pPaCTEeHUN U )KUBOTHBIX.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
BUOJIOTUN HA BA30BOM YPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yJIbTaTaM
OCBOCHUS OOYyYalOIMMHUCA TporpaMM CpeAHEro oOIero oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PpE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K OOy4eHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXKIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHS OHOJOTHUYECKOTO
3HaHUs, TOTOBHOCTh M CMOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH [I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYME HKOJOTHUYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE PE3ynbTAThl OCBOEHUS MpeaMeTa «bHOIOTus JOCTUTAKOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJIUIIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMUA, UCTOPUUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMH, IPUHSATHIMA B OOIICCTBE MpaBUIaMHU M HOpPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIlECCaM CaMOIIO3HAHHWS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUA, PpA3BUTHUS BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPAaBOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepannu, Opupoae U
OKPY>KAIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOoro mpeamera «buosorus»
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCSl PYKOBOJCTBOBAThLCS
chOpMHPOBAaHHOW BHYTPEHHEW TMO3WIIMEH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITA M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HApaBJICHUH
BOCITUTATEJIbHOM JICSATEIIbHOCTH, B TOM YHCJIE B YAaCTH:

1) rpaaaHCKOro BOCIMTAHMSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TMPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBITOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaKUTEIHLHOTO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXKJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaX JaHCKOU WJICHTUYHOCTH,
NaTpUOTU3Ma, YBAKEHUS K CBOEMY HapoOJdy, YYBCTBa OTBETCTBEHHOCTH IIE€pE]l
Ponunol, ropaoctu 3a CBOW Kpai, cBOO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPONIOE U HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OMOJIOTWMH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY»KEHHMIO W 3ammuTte OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAllMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HA B COOTBETCTBUMU C
TpaauusiMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs JCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;



MOHMMAaHKE YMOLIMOHAIEHOTO BO3/IEUCTBHUS KUBOU MPUPOABI U €€ IECHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHJIAX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISATH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuyeckoro BoCHUTAHUA, POPMHUPOBAHMS KYJILTYPbI 30POBbSI U
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHMMAaHWE IEHHOCTH TPaBUJ UHAMBUIYAIbHOTO M  KOJUIEKTHBHOTO
0€301acHOTO MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOMINX 3J0POBBIO U KU3HHU JIOCH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOIICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/Y, OCO3HaHKE IIEHHOCTH MacTepCTBa, TPY10It00ue;

TOTOBHOCTh K AKTHBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIBHOU
HaIpaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO JI€SITEIbHOCTD;

UHTEpEC K pa3inyHbIM cdepaMm mpodecCHOHATbHOW JesTeIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU IIeJIeCO00pa3HOe OTHOIICHHWE K MPHPOJE KaK HCTOYHHKY
KHU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMUS TOCTYNKOB W OIICHKM WX BO3MOXHBIX TOCIEACTBUN ISt
OKPYKaIOUIEH CPEIbl;

OCO3HaHHUE TIO00AIBHOTO XapakTepa IKOJOTUYECKUX MpoOJieM M MyTed Hx
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble TpPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TPU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHATBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJl  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpaHEHUE pPABHOBECHS B HKOCHUCTEMAaxX, OXpPaHY BHJIOB,
AKOCHUCTEM, OHOCchephl);



AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYXkKAIOUIEH
MPUPOIHON CpeJlle, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO SKOJOTMYECKOrO MBIIUIEHUS, SKOJIOTHUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKOMN JIEATETbHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(OpPMHUPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAKTUKU, OCHOBAHHOI'O Ha JUajore
KYJBTYp, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKON KYyJBTYpPbl KakK CpEICTBA
B3aMMO/JICHCTBUSI MEXKTY JIFOAbMH U MIO3HAHUS MUPA;

NMOHMMAaHWE cheruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IE€JIOCTHOTO
MpEACTaBICHUST 00 OKpYKAloleM MHUPE KaK O €AMHCTBE MPHUPOJIbI, YEJIOBEKA U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUS IPUPOITHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEJUIIMHBI, CO3J]aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX peIIaTb PECypCHbie  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEeH BBIX0JIa U3 IMIO0ATBHBIX IKOJOTHUYECKUX MPoOIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUM OWUOJOTHYECKUX 3HAHMM B LEJAX
MOBBINMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOit
MIPU U3YYEHUU OUOJIOTUH;

MOHMMAHHUE CYIIHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJyYyaeMble 3HAHUS [JIsl aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JenaTh OOOCHOBAHHBIC 3aKJIOUYEHHUST HAa OCHOBE HAay4yHbIX (PakToB U
MMEIOITUXCS JAHHBIX C 1IeJIbIO TTOTYYEHHUsI TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus Mpo0JieM B peabHBIX KU3HEHHBIX CUTYAIUSsX;

OCO3HAHHUE LIEHHOCTH HAYYHOW ESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO M UCCIIEIOBATEIBCKYIO IESITEbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAINIPEIJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKIIIOYAIOT: 3HAUYUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAOLIUE
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (BELIECTBO, PHEPTUs, SBJICHHE, IPOIIecC,
CUCTEMa, HayyHbIH (DaKkT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCeIOBaHUE,  HAONMIOJIEHHWE, HM3MEpPEHHe, JKCIEPUMEHT W JAPYTHX),
YHUBEpCalbHble Y4eOHbIE JEWCTBHS (TIO3HABATEIbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue GyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMM OOYYalOlUXCs, CIIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIEC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCaJbHblE y4eOHbIE JIEUCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MPAKTHKE.

MertanpeameTHble pe3yNbTaThl OCBOEHMSI IMPOTrpamMMbl CPETHEro OOIIETro
o0pa30BaHUsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH yueOHBIMU NMO03HABATEJbHBIMH
AeCTBUSIMM:

1) 0a3oBble JJOrHYecKue JeCTBUSL:

CaMOCTOSITENILHO ~ (OPMYyJIMPOBaTh M aKTyalU3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHMN MPUEMBI JOTMYECKOTO MBILIICHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIIUKU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHSTHUSAMM);

ONpENENATh LENu JEATEIbHOCTH, 3a]aBas IapamMeTpbl M KPUTEPUH HUX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUSI (DAKTOB U SBJICHUM
KUBOU MPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIC, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/ICJIbHbIE CpelcTBa LISt peICTaBIICHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOTMUYECKHUX OOBEKTax, a



TakK€  NPOTHUBOPEUMI  pPa3HOTO  poja,  BBIABICHHBIX B Pa3IUYHbBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU TIOCTEACTBUN ACSTEIbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaTbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELIEHUH )KU3HEHHBIX TIPOOJIEM.

2) 0a30BbI€e MCCIIEI0BATEIbCKHE AeiiCTBUA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-HCCIIET0BATENbCKON U MPOSKTHON JIEATEIHHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 3314, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BHUABI JEATEIBHOCTH IO TMOJYYCHHUIO HOBOTO
3HaHWs, €ro HWHTEPIpEeTalH, MPeoOPa30BAHUI0O M TMPUMEHEHUIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCJIC TP CO3JaHUH YUEOHBIX M COI[MAIBHBIX TPOEKTOB;

(GopMHUpPOBAaTHh HAYYHBIM TUI MBILIUICHUS, BIAaJETh HAYYHOU TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJayd B 00pa30BATEIbHOMN
TIESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pelIeHHs, HaXOAWTh apryMEHThl I JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE pEHICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISITh LE€JECHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
NEeNCTBUS B MPO(GECCUOHANBHYIO CPENY;

yMETh IMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE WU, TpeJiaraTh OPUTHHAIBHBIC TMOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 331a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

3) pab6ora ¢ ungopmaunmei:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-IIOMYJIIPHOM JMTeparype, OHOJOTHYECKHX CIIOBapsiAxX U
CTpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETE), aHaIM3UPOBATH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOpMyIMpPOBATh 3alPOCHl U MPUMEHSATH PA3THMYHBIE METOJbBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpMaIUKM, HEOOXOIUMOM JIJIsl BBIOJHEHUST yU4eOHBIX
3ajiay;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
Oounosiornyeckor nHGpopmaruu (CxeMbl, rpauku, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" JIpyroe);

UCTIONb30BaTh HAYYHBIA S3BIK B KadecTBE CpeAcTBa mpu paboTe ¢
Ovonornyeckod MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HAaKU W CHUMBOJBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W MPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMHM  pAaclO3HAaBaHWS W 3aMWATHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHue YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) oO1enmue:

OCYIICCTBIIATH KOMMYHHUKAIIMH BO BeeX cepax KU3HHU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/71aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIUNA JAPYTHX y4aCTHUKOB
JMajora Wik JUCKYCCUN);

pacmo3HaBaTh HEBEpOAJbHBIE CpEJACTBA OOIICHMsS, TMOHUMAaTh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMH CHOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUS IPYTUX JIO/ICH, MPOSIBIATh YBAKUTEIHHOE OTHOIIEHHE K COOECeTHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHaA 1eITeJIbHOCTD:

MMOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHAHOW W WHAWBUIYaJTbHON
paboThI IPH pelIeHUU OUOIOTHUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHHN C yd4€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH Ka)I0T0 WICHA KOJIJICKTHBA,;



IIPUHAMATh  LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIIITh IUIAH JCUCTBHUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KauyeCTBO CBOEr0 BKJIAaJa M KaXIOr0 yYaCTHHKAa KOMaHJIbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUUHA HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYalLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHUE, ObITh MHUIIMATUBHBIM.

OBJiaeHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranusanmus:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pELICHUS B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKMX 3HAHWI II€JIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJjaul B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

J1aBaTh OLICHKY HOBBIM CUTYaLMsIM;

paciupsTh paMK1 y4eOHOTo MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAHMLIMK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpPULIAEMBIX JEWCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pe3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCUM IJsi OIEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETb OLICHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATh PEIICHUSA M0 MX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHaIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE ce0d U APYIrUX:

IPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPe3yJbTaTOB
NEATEIbHOCTH;

NPU3HABaTh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTrHble pe3ynapTaThl OocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyecKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBHUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
IpeoOpa30BaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3MYHBIX yU4E€OHBIX CHUTyallUAX, a TaKKe B peajbHBIX
JKU3HEHHBIX CUTyaIlUsX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mnpeameTHbie
pPE3yNbTaThl IPEACTABICHBI IO T0J1aM 00yUYEHUS.

[IpenMeTHbIE pe3yiabTaThl OCBOEHHUS ydeOHOro mpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAKATh:

c(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBI MHpPAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (DPYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PACKpPBIBATh COJIEpkKAHUE OWOJOTMYECKUX TEPMUHOB U TOHSITHUM:
JKW3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (oOMeH BeEIIeCTB U MpeBpalleHue
HHEPrumn), TOMEOCTa3 (CaMoOperyJssiius), ypOBHEBask OpraHu3alis KUBBIX CUCTEM,
CaMOBOCIIPOM3BeIeHUE (PEnpPOAYKIIHS ), HACIECTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHME Hu3JIaraTb OWOJIOTMYECKHE TEOpuH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHAasl J0TMa MOJEKYJIsIpHON Ouosnorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunioBa) u ydenus (0 LEeHTpax MHOrooOpasus H
MPOUCXOXKICHUS KyJIbTYpHbIX pactenuit H. 1. BaBuioBa), onpeaensTh rpaHUllbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMAaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIEIyeMbIMH BEIMYMHAMU, OOBSICHEHHE TMOJTYYECHHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPUA M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEILECTB M IPEBPALICHMS] SHEPTUU B KIIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJBbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMN, JIJISl MPUHATUS MPAKTUUYECKUX PEIICHUN B MOBCEIHEBHOU
KU3HU C IeNplo obOecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBbSA
OKPYXAaIOLIUX JIOEH, COOMI0IEHN HOPM IPAMOTHOTO IMOBEJICHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, NMOHMMAaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHONOTMM 1 PalMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAaHMsI JIJIsl MpEJCKa3aHUsl HAaCJIEOBAHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M TIPaKTUYECKHUE padOThl, COOIHOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKU OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIOLIYI0 TICEBJOHAyYHbIE 3HAaHUS W3
pa3IMYHBIX UCTOYHHUKOB (CpeAcTBa MaccOBOW MH(pOpMaLIMU, HAYYHO-MIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS yueOHoro npeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPAKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUpPOBaHHH COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTUHbBl MHpAa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEpKAHHE OUOJOTMYECKUX TEPMHHOB M TMOHSITHIA:
BUJI, TIOMYJIALUSA, TeHO(OH, SBOIIOIMS, ABIKYIINE CUIIbI ((DaKTOPBI) IBOJIOLIUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPBHI,



IKOCHCTEMa, TMPOAYLEHThI, KOHCYMEHTBI, pEAYLEHThl, LENu MUTaHu,
AKOJIOTHYECKas pamMua, Onoreorenos, onocdepa;

YMEHUE H3JIaratb OWOJOTMYECKUE TEOpuH (IBOMIOLNUMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctea K. M. bapa, uepenoBaHusi rjiaBHbIX HaIpaBieHUN U
nyteit aBomoruu A. H. CeseprioBa, yuennst o 6mochepe B. U. Bepranckoro),
OTIPEEISITh TPAHUIIBI UX TTPUMEHUMOCTH K KHBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alus U IMPOBEJCHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTAa,  BBIABMKEHUE  THUIOTE3bl,  BBISIBICHUE
3aBHCHUMOCTH MEXIY HCCIEyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOIyUYCHHBIX
pe3yIbTaTOB, MCIOIb30BAHHBIX HAYyYHBIX TOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIICHATh CYIIECTBEHHBIC IPU3HAKU CTPOEHUS OMOJIOTHUYECKUX
OOBEKTOB: BHUJOB, TMOMYJALUNA, MPOAYLIEHTOB, KOHCYMEHTOB, PpEIYyILIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
W3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJIOIMUECKHX (DaKTOPOB Ha OPraHU3MBI, IEepeHoca
BEUIECTB U IIOTOKAa 3HEPIUU B DKOCHUCTEMaX, AHTPONOICHHBIX H3MEHEHUN B
HPKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJISI OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIs1 NPUHATHUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30acHOCTHM CBOETO 3J0POBbsI U 3/I0POBbS
OKpPYXAaIOLUX JIOEH, COOMI0IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPY’KAIOIIEH
IPUPOTHON cpene, MOHUMAaHUE HEOOXOTUMOCTH HCIOJIb30BAHUS TOCTIKEHUMN
COBPEMEHHOW OMOJIOTHH JIJIsl pallMOHAIILHOTO MPUPOAOIOJIb30BAHNUS;

YMEHHE pellaTh 3JIEMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABISATh CXEMbI
MepeHoca BEIIEeCTB U DHEPTUU B IKOCHUCTEMax (LIeTH MUTaHUs);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M TPaKTUYECKHUe padoThl, COOIIOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTabOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIICHWBATb M HWHTEPHPETUPOBATH HHPOPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(GOPMAIIMU, HAYIHO-MIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJIOOAbHBIE  DKOJOTHMYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3HUIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITOJIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrposbusie IIpaxkrunyeckue
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypchl
buonorus kak Hayka 2 0 1 Bubmmorexa [OK
https://m.edsoo.ru/7f41¢292
JKuBbie cucTeMbl U UX OpraHU3aLUs 1 0 0 bubmorexa HOK
https://m.edsoo.ru/7f41¢292
XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 0 3 bubamorexa LIOK
https://m.edsoo.ru/7f41¢292
KuzneneaTeIbHOCTb KIETKH 6 0 0 bubmmorexa [OK
https://m.edsoo.ru/7f41¢292
Pa3smHoOXkeHue 1 HHAMBUAYAIbHOE pa3BUTHE 5 0 ) bubmmnorexka HOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
HacnencrBeHHOCTE M1 U3MEHUYUBOCTD 2 0 4 bu6mmoteka IIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
Ceneknust opranu3mMoB. OCHOBBI 3 0 0 bubnnoreka [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41¢292
but6mmoreka [IOK
Peseparioe Bpems ! 0 0 https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 10



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kourpoabnbsie IIpakruueckue
MPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
1 IBOIOUHOHHAS GHOTOTHS ? 0 2 https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 0 | Bu6moteka [JOK
3emite https://m.edsoo.ru/7f41cc74
3 Opranus 0 arolas cpeja 5 0 3 bubmmorexa [OK
TaHU3MBbI U OK s
P pyxatomas cpel https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK
4 Coo0 9 0 0
0001IIeCTBa ¥ IKOJIOTUIECKUE CHCTEMbI hitps:/m.cdsoo.ru/7f4 1 cc74
bu6mmoteka IIOK
5 P 2 0 0
CICPBIHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 6

[NPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IIVTAHUPOBAHUE
10 A KJACC yunreas Tuxonosa E.H.

K oM9ecTBO YACOR JaTa u3ydyeHust = JjIeKTpPOHHBIE Ipumeuyanus
Ne nu@poBbie
Tema ypoka
n/n Beero Koutrponsn  Ilpakruuecku Ilo Ilo o0pasoBaTe/bHbIE
ble padoThI e padoThI mwiany  ¢gakry pecypchl
bubmuoreka [JOK
BUOIOIHS B CHCTEME https://m.edsoo.ru/863e
1 Hayk. BBoaHbIi 1 6122
uHCTpyKTax 1o Th. https://m.edsoo.ru/863e
632a
Merto1bl TO3HAHUSA
JKUBOW ITPUPOJBI.
IIpakTrueckas
padora Ne | bubnuoreka [IOK
2 «Henoesonariie 1 1 https://m.edsoo.ru/863e
pa3IMYHBIX 6122
METOJIOB MpHU
U3YYCHUN
OMOJIOTHYECKUX
00BEKTOBY
buonoruueckue bubmuoreka [JOK
3 CHCTEMBI, IIPOLIECCHI 1 https://m.edsoo.ru/863e
U UX U3yUYCHHE 6564
AnMICCKIi bubnmoreka [JOK
4 cOCTAB IUICTKH. 1 https://m.edsoo.ru/863e

Bona u
MUHEPAIBHBIE COJIA

674e



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e

benku. Cocras u

bubmuoreka [JOK

5 CTpoeHiHe GeKoB https://m.edsoo.ru/863e
6b72
DepMeHTBI —
OMoJIOTYECKIE
KaTaJIn3aTophI.
JlaGopaTopHas
pabota Ne 1 bubnunoreka [JOK
6 «3yuenue https://m.edsoo.ru/863e
KaTaJIUTHYECKOMH 6b72
AKTUBHOCTH
¢depmeHTOB (Ha
pUMEpPE aMHJIA3hI
WJIM KaTajasbl)»
bu6nmoreka [JOK
7 Yraesoapl. Jlumuast https://m.edsoo.ru/863e
6870
HykenmoBbie bubmuorexa [JOK
8 https://m.edsoo.ru/863e
kuciaorel. ATD
6d5c
Hcropus u meToibl bubnnorexa [JOK
9 U3yUYEHHSI KIICTKH. https://m.edsoo.ru/863e
Krnerounas Teopus 6e88
Knerka kak
10 [EJIOCTHAS KUBas
cucTemMa
Crtpoenue bubnuotexa [JOK
11 JYKapUOTHYECKOU https://m.edsoo.ru/863e
KJIETKU. 6ff0



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0

JlaGopatopHas
paborta Ne 2
«3yuenue
CTPOECHUS KIETOK
pacTeHui,
KUBOTHBIX, TPUOOB
u O6akTepuit moj
MHUKPOCKOIIOM Ha
TOTOBBIX

MUKpoIlpenaparax u

HUX OIIMCAHHEC»

https://m.edsoo.ru/863¢e
716¢

OOMeH BELIECTB

bubmuoreka [JOK

12 https://m.edsoo.ru/863¢e
I MeTaboIn3M
766¢
o I bu6nmoreka [JOK
T .
13 OTOCHHTES https://m.edsoo.ru/863¢
XeMOCHHTE3
7¢98
SHeDreTHYeCKI bu6nmoreka [JOK
H
14 FPTETHTCe https://m.edsoo.ru/863e
o0MeH
Taae
Ku3HeHHBIN UK
KJeTku. [lenenue
KJIETKU. MUTO3.
JlaGopatopHas bubmuorexa [IOK
15 pabota Ne 3 https://m.edsoo.ru/863e
«Habmronenne 7dc4

MHUTO3a B KJIETKaxX
KOHYHMKa KOpCIIKa
JIyKa Ha I'OTOBBIX



https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4

MUKpOIpenaparax»

Buocuures Oenka.

Peakius bubmuoreka [JOK
16 MATPHYHOTO https://m.edsoo.ru/863¢
796¢
CHUHTE3a
Tpanciss — bu6mmoreka [JOK
17 https://m.edsoo.ru/863e
OMOCHHTE3 OelIKa
796¢
Heknerounrlie bubmuoreka [JOK
18 (bOpMBI KU3HH — https://m.edsoo.ru/863e
BUPYCHI 7540
bubmuoreka [JOK
dopmbl https://m.edsoo.ru/863e¢
19 Pa3MHOKEHUS 81b6
OpPTraHU3MOB https://m.edsoo.ru/863e
831e
bu6mmorexa [IOK
20 Meiio3 https://m.edsoo.ru/863e
7f4a
O6pa3zoBanue u
Pa3BHUTHE TTOJIOBBIX
KJIETOK.
g:ggs;::;f;:m' bubmuorexa [JOK
21 https://m.edsoo.ru/863e
pabota Ne 4 81b6
«M3yuenune

CTPOCHHUSI TIOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIpenaparax»



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6

WnauBunyansHoe bubmmorexa [IOK
pa3BUTHE 1 https://m.edsoo.ru/863e
OpraHU3MOB 8436
I;eHeTHKa T HayKa bubmuoreka [JOK
1 https://m.edsoo.ru/863e
HACJIE/ICTBEHHOCTH
8612
Y U3MCHUYUBOCTH
3aKOHOMEPHOCTH
HaCJIeIOBaHUS bubmuoreka [JOK
24 NPU3HAKOB. https://m.edsoo.ru/863e
MonorubpuaHoe 8878
CKpEIIMBAHHE
Jurubpunnoe
;I;EZI;IHBaHHe' bubmuorexa [JOK
25 https://m.edsoo.ru/863e
HE3aBUCHMOTO
89a4
HacJeI0BaHMs
NPU3HAKOB
CuennenHoe
HacCJIe/IOBaHHE
NPU3HAKOB.
JlaGopatopHas
pabota Ne 5 bubmuorexa [IOK
26 «3yuenue https://m.edsoo.ru/863e
pE3yJIBTaTOB 8c60
MOHOTHOPHUIHOTO U
JTUTHOPUTHOTO
CKPEIINBAHUS Y
Jpo30¢UIIEI HA



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

TOTOBBIX
MUKpOIIpenaparax»»

27

I'eneTnka momna.
HacnenoBanue
MIPU3HAKOB,
CIICIIJICHHBIX C
IIOJIOM

bubmuoreka [JOK
https://m.edsoo.ru/863¢e
8c60

28

M3MeHYnBOCTS.
Henacnencreennas
U3MEHYUBOCTb.
JlaboparopHas
pabota Ne 6.
N3yuenue
MOIU(PUKAITMOHHON
U3MEHUYUBOCTH,
IIOCTPOEHNE
BApUALIMOHHOTO
psanau
BAapUALIMOHHOMN
KpHUBOW»

bubmuoreka [JOK
https://m.edsoo.ru/863¢e
8efe

29

30

Hacnencreennasa
U3MEHYHBOCTb.
JlaboparopHas
pabota Ne 7.
«AHanu3 MyTauui y
Ipo30(uITEI HA
TOTOBBIX
MUKpOIpenaparax»

I'eneTnka dyenoBeka

bu6mmoreka [JOK
https://m.edsoo.ru/863¢
8efe

bu6mmoreka [IOK



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

https://m.edsoo.ru/863e
3d78
PesepBHBIi ypOK.
O06o01eH e 1Mo
TeMe
31 «HacnencrBeHHOCTD ! FHEBHHEPY
U U3MEHYHMBOCTD
OpPTaHH3MOBY
Cestexuust Kax bubmuoreka [JOK
32 HayKa 1 mporece 1 https://m.edsoo.ru/863e
9214
Merozt bubmuoreka [JOK
33 FIOCTIDREHIA . 1 https://m.edsoo.ru/863¢
CCJICKIINH PaCTCHHIA 9214
1 KUBOTHBIX
buorexHonorus xak bu6nmoreka [JOK
34 oTpacib 1 https://m.edsoo.ru/863e
MIPOU3BOJICTBA 9336
OBLIEE KOJIMYECTBO
YACOB IO 34

[NPOT'PAMME



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KJIACC

Jdara nzyyenus

Mpumeyanus

KosaunuyectBo 4yacos DJIeKTPOHHbIE
Ne
) Tema ypoka HHppoEkic
n/n K Ipaktuuec  Ilo o o0pa3oBaTe/ibHbIE
Bcero OHTPOJLH KHe IVIAHY dakry pecypcbl
ble paboThI
padoTbI
DBOJIIONUS U
METOJBI &€ bubmuoreka [JOK
1 g?;qz{i; 1 https://m.edsoo.ru/863
A ea20e
MHCTPYKTaX 110
Tb.
41
:;(;IPTI;;; bubnuoteka [JOK
2 E S 1 https://m.edsoo.ru/863
pea €9570
00 »BOIIOLINN
bu6mmoreka [IOK
3 MukposBostonus 1 https://m.edsoo.ru/863
e9cle
[Tomynsanus xax
JJIeMEHTapHasI
ji‘:;{iuizma 1 Bu6miorexa [JOK
4 . 1 1 https://m.eds00.ru/863
JlaboparopHas
€99c6
pabota Ne 1
«CpaBHeHHE

BUOOB 110



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6

MOP(OTIOTHYECKO
MY KPHTEPHUIO»

JBroKyIre CHIIbI

(ameMeHTapHbIe brbmiorexa LOK
5 darrops) https://m.edsoo.ru/863
¢9dad
IBOJTIOIIAN
EcrecTBeHHBIM bubmuorexa [JOK
6 oTOOop U ero https://m.edsoo.ru/863
hopmer €9ed0
Pesynbrarsl
SBOJIIOIIHH:
MPUCTIOCOOTICHHO
CTh OPTaHU3MOB U
BUJI000pa3oBaHue
. JJabopaTopHas bubnuotexa [JOK
7 paborta Ne 2 https://m.edsoo.ru/863
«Onucanne e9fde
IpUCIOCOOTIEHHO
CTH OpraHusma u
eé
OTHOCHUTEIIEHOTO
XapakTepay
Hanpasnenus u bubmuorexa [IOK
8 yTH https://m.edsoo.ru/863
MaKpO3BOJIOLUU e9cle
9 Heobparumocts bubnmnorexa [JOK
IBOJTIOIIH
jo Meropusiusin Bu6mmorexa [IOK

Ha 3eMIIe U



https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e

METObI €€

H3y4YeHUS
l'umnoressr bubmuoreka [JOK
11 MPOUCXOXKACHUS https://m.edsoo.ru/863
JKM3HU Ha 3emie cadab
PasBurne xu3Hu bu6mmoreka [JOK
12 Ha 3emiie 110 3paM https://m.edso0o.ru/863
U TIepUOIaM eabbe
OCHOBHBIE ATaIbI
SBOJIIOLHH
PacTUTEIBHOTO U
JKHBOTHOTO MHUpa.
H%aKTH;eclKaﬂ bubmuoreka [JOK
13 2 IE:I:Ta : https://m.edsoo.ru/863
yaeHue casbe
HCKOITaeMBIX
OCTaTKOB
pacTeHuil u
JKUBOTHBIX B
KOJUTCKITHSIX )
Copemenias bubnmoreka [JOK
14 cricTena https://m.edsoo.ru/863
OpPTaHHYECKOTO cadSe
MUpa
DBOJIOHUS bu6mmoreka [IOK
15 YeJI0BeKa https://m.edsoo.ru/863
(aHTpOIIOTEHE3) eac2c
16 JIBYOKyIME CHITBI bu6mmoreka [IOK

(dakTopsr)

https://m.edsoo.ru/863



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44

aHTPOIIOTeHEe3a

ecad44

17

18

19

OcCHOBHBIE
cTaguu
SBOJIIOIIUU
YyelIoBeKa

YenoBeueckue
pacel 1
HPUPOIHBIE
agarrTrannuu
YyeJIoBeKa

Pe3zepBHBIil ypoK.
O060011IEHNE TT0
TeME
«Bo3HUKHOBEHHE
U pa3BUTHE
JKM3HHU Ha 3eMiie»

bubmuoreka [JOK

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

bubmuoreka [JOK

20

21

22

DKOJIOTHS KaK
HayKa

Cpenbl oOuTaHus
U DKOJIOTUYECKUE
(baxTopsl

Abuotnueckue
baxTopBbI.
JlaGopatopHas
pabota Ne 3.
«Mopdodonoruuec
KH€ 0COOCHHOCTH
pacteHui u3
pa3HBIX MECT

bu6nmoreka [JOK
https://m.edsoo.ru/863
eafec

bubmuoreka [JOK
https://m.edsoo.ru/863
ebl0e



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e

23

24

o0UTaAHUI.
JlaGopaTopHas
paborta Ne 4.
«BnmsHMe cBeTa
Ha POCT U
pasBuTHE
YEpEeHKOB
KOJIeyCa»

buorunueckue
(bakTopsI

DKOJIOTHYECKHUE
XapaKTepUCTUKU
HOIYJISILIVN.
IIpaxTnueckas
paborta Ne 2
«loxcuér
IJIOTHOCTHU
MONYJISILAN
pa3HbIX BUJOB
pacTeHun»

bubmuoreka [JOK
https://m.edso00.ru/863
eb348

bu6mmoreka [IOK

25

Coo0mrecTBa
OpPraHu3MoOB —
OMOILIEHO3

bu6mmorekxa [IOK
https://m.edsoo.ru/863

eb46a

26

27

DKOJIOTUYECKHUE
CUCTEMEI
(9KOCHCTEMBI)

OCHOBHEBIE
[oKa3arein

bubmuoreka [JOK
https://m.edso0.ru/863

eb46a

bu6nmoreka [JOK
https://m.edsoo.ru/863



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

3KOCHCTEMEL. eb5fa
DKOJOTUYECKHUE
MUPAMHU/IBI.
CaolicTBa
9KOCHUCTEM.
Cyxkueccus
28 Hpupoxtie bubmuoreka [JOK
9KOCUCTEMBI
29 AHTPOIIOTCHIbIC bubmuoreka [JOK
9KOCHCTEMBI
brocdepa — bubmuoreka [JOK
30 ro0anbHa https://m.edsoo.ru/863
IKOCHCTEMA
ebbSe
3emun
3aKOHOMEPHOCTHU bubnunorexa [JOK
31 CYIIIECTBOBaHUS https://m.eds00.ru/863
ouochepsl ebd16
32 Henonetectso B bubmuoreka [JOK
ounochepe 3emnn
CocymiecTBoBaHU bubnuotexa [JOK
33 € TIPUPOBI U https://m.edsoo.ru/863
YeJI0BEYECTBA ebale
PesepBHBIi ypOK.
0O0001menne
34 TOMEI bu6mmorekxa [IOK

«Coo01tecTBa 1
JKOJIOTUYECKUE
CUCTEMBD»



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

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOIPAMME

34







YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

* buonorwus, 10 knacc/ [laceunnk B.B., Kamenckwmii A.A., Pyonos A.M. u apyrue
/Tlon pex. Ilaceunuka B.B., AkunonepHoe o6miectBo «M3marenbcTBo
«IIpocBemienue»

* buosorus, 11 xnacc/ Ilaceunuk B.B., Kamenckuii A.A., Pyouos A.M. u apyrue
/Tlon pex. Ilaceunuka B.B., AkunonepHoe o61iectBo «M31aTenscTBO

«IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
1. TepemoB A.B., IlerpocoBa P.A. buonorus. Ilocodue nns yuurens, M.:
Mmuemo3suna, 2014

2. Msarkosa A. H., Komuccapos b. JI. Metoauka oOy4eHus o0Oieii 6uonoruu. M.,
«IIpocBemenue», 1985 rog

INUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6morexa IIOK

buonorus. UnTepakTUBHbBIE TUAAKTHUYECKUE MaTepranbl. 6 — 11 kmaccel. M.:
IInanera, 2014r






