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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke TporpaMmbpl MO OHOJOTHH TEOPETUYECKYIO OCHOBY IS
OTIPEICICHNS] TOAXO0J0B K (OPMUPOBAHUIO COJACPNKAHUS Y4EeOHOTO MpeaMeTa
«buosiorus» cocTaBWIM: KOHIENTyajdbHble Tnonoxkenus @PIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH II€Jei, CcoJepKaHus, pPe3yJbTaToB OOydYeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBITYCKHUKOB, TTOJIOKEHUS 00 OOIUX MENIX U
MPUHINNAX, XapPaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
obmero obpasoBanus B Poccuiickoii dexpepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuduke OMoNOruu, €€ 3HaYeHUH B MMO3HAHUM KUBOM MPUPOJIBI U 00ecreyeHrun
CYIIIECTBOBAHMSI YelIoBeYeCKOro obmiecTBa. COrjlacCHO Ha3BaHHBIM TOJIOKEHUSIM,
ompeiesieHbl OCHOBHBIE (DYHKITUU MTPOTPAMMBbI [0 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma mno Ouonoruum Aa€T NOpeacTaBlIeHUWE O LemsIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U PA3BUTUSA OOYHAIOUIUXCS CpEJCTBAMU
yueOHOro mnpeamera «buosorus», omnpeaenser o0s3aTelibHOE MPEAMETHOE
COJIep)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o pasienaM M Temaw,
PEKOMEHyEMYIO MOCJIEI0BATEIbHOCTh M3YUEHUsI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXKIPEIMETHBIX M BHYTPUIPEAMETHBIX CBSI3€M, JIOTUKH 0O0pa30BaTEIbLHOIO
npolecca, BO3pacTHBIX 0COOEHHOCTEN 00y4daroIuXcsl.

B nporpaMmme mo OuoNIOTMH TaKXe YUYUTHIBAIOTCS TpeOOBaHUSA K
MJIAHUPYEMBbIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
NeATeTbHOCTH/YUEOHBIX JIEUCTBUM OOYYaIOIMIMXCS 10 OCBOCHHMIO COJACpIKaAHUSA
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme mo 6uonorun (10—11 xaccel, 6a30BbIil YPOBEHB) peain30BaH
NPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Ojarojapss 4emy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUW, CBA3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, SKOJIOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpasze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKpY>Kalolllel MNpHUpPOJHON cpeje.
[TosTOMYy Hapsy ¢ M3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOPHUH, a TaKKe 3HAHUU O
CTPOCHUH >KUBBIX CUCTEM PA3HOT0 paHra M CYIIHOCTH OCHOBHBIX MPOTEKAOIIUX B
HUX TIPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEIEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJIYYEHHBIX 3HAHUN B TTOBCEIHEBHOM KU3HU JJI PEIICHUSI TPUKIIAIHBIX 3a/1a4, B
TOM YHCIIe: TPOPUIAKTUKUA HACJICACTBEHHBIX 3a00JieBaHUN YeOBEKa, MEIUKO-
TF€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTUYECKU
1EJIeCO00pa3HOro TMOBEACHUA B OKpYXKAIOIIEW NPUPOJHOM cCpene, aHaau3a
BIIMSIHUSL XO3SMCTBEHHOM AESATEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHHE BHUMAaHUS K MPUKIAJAHOW HATPaBIECHHOCTU
yueOHoro npenMera «buosiorus» MpoJUKTOBAHO HEOOXOJUMOCTBIO 0OecreueHus



YCIOBUH ISl PEIICHUs] OJHOM U3 aKTyalbHBIX 3afau IKOJIHHOTO OHOJOTHYECKOTrO
oOpa3oBaHMs, KOTOpas mpeamnojaraeT QGopMupoBaHne Yy 0OOydaromuxcs
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYyYHOW KapTHHE MHUpPa, pacIIUpseT U 0000IIaeT 3HaHUSA O >KUBOW MpUpOJE, €&
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid YW HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  mpupobl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0Oe€30macHoOro obpasa
YKU3HH, SKOJIOTMYECKOT0 MBILIUICHHS], IEHHOCTHOTO OTHOIIECHHS K KUBOM MPUPOJIE
1 YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydyenne Ouosorun odecnednBaeT yciaoBHs sl (hOPMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHKAallMOHHBIX W HWH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O NpeIHA3HAYEHHHM Y4eOHOro IMpeaMeTa
«buonorus» COCTaBUIM OCHOBY /i ONpENENeHUus IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHUIO €T0 COAEpKaHUsA, TMPEICTABICHHOTO B NpPOrpaMMe IO
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOIXOJa, B COOTBETCTBUU C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YEeJIOBEKa B OKPYIKAIOIICH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
XKU3HU U TpaKTHUecKor aestenbHOoCcTH. Oco0oe MECTO B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsI, KOTOPbIE CITY>KAaT OCHOBOM 71l POpMUpOBaHUS
MIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHM3aluu
OMOJIOrMYecKOro 00pa3oBaHMsL.

CTpykTypupoBaHHE cCOACpX)aHUS y4yeOHOro Marepuajsa B MPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKTYype yueOHoro npeameTa «buomorusy»
BBIJICJICHBI CIIEYIOLINE COAEPKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
Hay4yHOro mo3HaHus», «KneTka kak Ouomoruueckas cucrema», «OpraHu3m Kak



Oononornyeckas cucteman, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHpPay,
«IBOJIOLMS AKUBOU MPUPOJIBI», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JIEUCTBUUA B OTHOIICHUM OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHME OOYYaIOIMMHUCS CHUCTEMbl 3HAHUN O OHOJOTHYECKUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBWIaX, CIyKaIIUX OCHOBOM
11 (OpMUPOBaHUS MPENICTABICHUNM O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alliy, BBIAAIOMINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOIIMXCS TMO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3alluy;

CTAaHOBJICHHE Yy oOOydaroumxcst oO0meil KyJabTypbl, (YHKIHOHAJIBHOM
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATH U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, IMOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

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

BOCMIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOMICHUS K HEH, COOTIOICHHS ATHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPHbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUHN B TIOBCEAHEBHOM KU3HU TS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero oOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBISIETCSI OOS3aTEIBHBIM yUEOHBIM MPEIMETOM, BXOISIINM B
COCTaB MpeaAMeTHOI 00nacTh « ECTeCTBEHHO-HAYUYHBIE NPEIMETHI.



Jlst m3ydenwnsi Ouojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
orBoauTCcs 68 yacoB: B 10 ximacce — 34 4gaca (1 gac B Hexemo), B 11 kiacce — 34
yaca (1 gac B Hegento).

COJEPKXAHUE OBYUYEHUA

10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH Haykamu, (puiiocoueit, ITUKON, SCTETUKON U MPABOM.
Ponp Ouonormu B (HOPMHUPOBAHMHM COBPEMEHHOM HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAaHUS KUBOUW TIPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OTMCAHUE,
U3MepeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabmuiel 1 cxembl: «MeTo bl TO3HAHMS )KHBON TIPUPOJIBD).

JlaGopaTopHblie M NpaKkTHYeCKHE padoThI:

[Ipaktuueckass padora Ne 1. «Jcnonb3oBaHWE pa3IUYHBIX METOAOB MPHU
M3YyYEHUH OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cuCTeMbl U MX OPraHU3ALUS.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otnnyuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHU3aluid OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJISIHUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOreoIeHOTHYSCKu ), OMoCc(epHBIH.

JdeMoHCTpaum:

Tabnuiel u cxeMbl: « OCHOBHBIE MPU3HAKU KU3HU», «YPOBHHU OpraHU3aIliU
YKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHNE KJIETKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKHUE DJIEMEHTBI: MaKpOAJIEMEHTHI,
MUKpPO3JIeMEHTHI. Bosia 1 MuHEepanbHbIE BEIIECTBA.

@OyHKIMM BOABI W MHMHEPAIbHBIX BelecTB B KkieTke. [loxnepxkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHHe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
He3ameHnmble 1 3aMEHUMBbIE AMUHOKHUCJIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJEKynbl (MEpBUYHASL, BTOPUYHAS, TPETUYHAS W



YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHMEe cBoWcTBa OenkoB. buonormueckue
byHKIUN OETIKOB.

®depmeHThl — Owonormyeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIA TIEHTp, cyOcTpaTtHas crneuu@uuyHocts. KodepmeHTsl. ButamuHbI.
OTnuuus pepMEHTOB OT HEOPTraHUYECKUX KaTalIn3aTOPOB.

VYrneBoasl: MoHoOcaxapuabl  (TJOK03a, pubo3a u  JAe30kcupubo3a),
aucaxapuabel  (caxaposa, JaKTo3a) MW Tosmcaxapulibl  (Kpaxmal, TJIMKOTEH,
1esuIo03a). buonornyeckue GpyHKIIMM yriieBo10B.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduibHO-
rusipopobHble  cBoiicTBa. buonornueckue ¢Qynkumn aunuaoB. CpaBHeHUe
YII€BOA0B, OEIKOB U JIMIHUI0B KaK HCTOYHUKOB SHEPTUU.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneotmaer — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u pyukuu JJHK. Ctpoenue u ¢pynkiuun PHK.
Bunael PHK. AT®: ctpoenune u GhyHKIIHIH.

[{utonorus — Hayka o kietke. KiietouHas Teopus — IpuMep B3aUMOIEUCTBHUS
uei 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Knerka kak 1nenoctHas >kuBas cuctema. OOmme NpHU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTHYecKass MW mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHHUsI MPOKapHOTUYECKON KieTku. KnerouHas creHka Oaktepuid. CTpoeHwue
AYKApPUOTHYECKON KJIETKH. OCHOBHBIC OTJIMYHMS PACTUTEIBHOM, >XUBOTHOM W
rpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
¢bynkuuu. [1nazmarnueckas memOpana, e€ ceoiictBa U PyHkiuu. LluTomnasma u eé
opranouisl. OnHoMemOpanHbie opraHounbl kietku: OIIC, ammapar [Nonbmxku,
an30coMbl. [1oyaBTOHOMHBIE OPraHOWAbBl KJIETKH: MHUTOXOHIPHH, ILIACTUIBI.
[Ipoucxoxknenne MUTOXOHApWM W TulacTua. Bunbl mmactun. HememOpanHbie
OpraHOMJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKU. OYHKIMY OPraHOUIOB KJIETKU. BritoueHus.

Anpo — perynaropHbslid 1IeHTp kieTku. CTpoeHue saapa: sjaepHas 000JI0UKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BEIIECTB B KJIETKE.

JdeMoHCcTpanuu:

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

Hnarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOIEN.



Tabmupr u cxemsl: «llepuoanueckas TabnMila XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAB, «bruocunres 6enka», « CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenne pepmentay, «Hyknennobsie kucnotel. [JHK», «CtpoeHne mMonexybl
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOEHHE KMUBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue Aapa KIETKN», « YTIIEBOIAb, «JIumub.

ObopynoBaHue: CBETOBOM MHKPOCKON, OOOpyAOBaHWE [JIsl IPOBEICHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATbHBIX KIIETOK.

JlaGopaTopHblie M NpaKTHYeCKHe PadoThI:

JlaGopatopHas pabora Ne 1. «3yueHue KaTaqTUTUYECKOM AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl MU KaTajla3bl)y.

JlabopatopHass pabora Ne 2. «M3ydyeHue CTpOeHHS KJIETOK paCTEHUH,
YKUBOTHBIX M OaKTepHil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpENnaparax M HX
OMHCAHUE.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BemIeCTB, WU MeTa00IN3M. ACCUMUIIALINS (TUTAaCTUYECKUN OOMEH) U
JUCCUMMWJISALUS (PHEPreTUUECKUid OOMEH) — JBE CTOPOHBI €IUHOrO Mpollecca
MeTtabonu3ma. Ponb 3aKOHOB COXpaHEHHUs BEUIECTB U HHEPrMM B MOHMMAHUU
MeTabom3ma.

Tumnbel oOMeHa BeliecTB: aBTOTPO(dHBIN U reTepoTpodHbIil. Posb dhepMeHTOB
B OOMEHE BEIIECTB U IPEBPALICHUH SHEPTUH B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBas (a3bl (GoTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTL (OTOCHHTE3a. 3HAUCHNE (POTOCHHTE3A JJIs JKU3HU
Ha 3emsie. Biausinue ycnoBuii cpeapl Ha (DOTOCHHTE3 U CIOCOOBI TOBBIIICHUSI €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOocHHTe3. XEeMOCHUHTE3UPYIOIINe OakTepuu. 3HAUCHHE XEMOCHHTE3a IS
KU3HH Ha 3eMIe.

DHepreTudyeckuii oOMeH B KJeTKe. PaciierieHrne BElIecTB, BBIIEIECHUE U
aKKyMYJIMpPOBAHHE DSHEPrud B KJIETKE. OJTambl HSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buasl. KucnopomHoe okucieHue, WM KIETOUYHOE
JIbIXaHUE. OkucnuTensbHoe dbochopunupoBaHue. D¢ddexTuBHOCTH
HHEPIreTUICCKOr0 OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHdpopmauus u JHK.
Peanuzauus reHetuueckoil uHopmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunums — matpuunbii cunre3 PHK. Tpaucnsauus — 6uocunTes
Oenka. Otambl TpaHcasauuu. KomupoBanue amuuokucior. Pombp pubGocom B
OounocuHTe3e Oenka.



Hexnetounsie Gpopmbl sxu3Hu — BUpychl. Mictopust oTkpsiTust Bupycos (. U.
WNBanoBckuit). (OCOOEHHOCTH CTPOCHHMSI W JKMU3HEHHOTO I[MKJIa BHUPYCOB.
bakreprodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BUIY) — BozOyautens CIIM/a.
OOpatHast ~ TpaHCKpUIILMA, peBepTaza W uHTerpaza.  IIpodwunaktuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbrios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUDY,
«HepreTudyeckuii oomen», «Xiopormrtacty, «Potocunte3», «Ctpoenue JHK»,
«CTtpoeHue u PyHKIMOHUPOBAHUE TeHay, «CuHTe3 Oenkay, «I'eHeTHYeCKUl Koy,
«Bupyce», «bakrepuodarn», «Ctpoenune u xu3HeHHbIM nukia Bupyca CIIN/]a,
oakrepuodaray, «Pemmukarms JJTHK».

Oo6opynoBanue: monenu-anmunkanuu «Yasoenue IHK u Tpanckpumnimsy,
«buocunres 6enkay, «CTpoeHHne KIETK», Moenb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHe M MHAMBUAYAJIbHOE Pa3BUTHE OPTaHU3MOB.

KiieTouHbIil 1UKI, WM KU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cuateza JIHK. Crpoenne xpomMocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JunmonaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[[uTosIOTHUECKHE OCHOBBI PAa3MHOXKEHUS W  HWHJUBUIYAJbHOTO  Pa3BUTHUA
OpPraHu3MOB.

Henenue knetku — muto3. Craauu muto3a. IIpouecchl, Mpoucxonasiue Ha
Pa3HbIX CTAAUIX MUTO3a. bUOJTOTrMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi THOEIb KJIETKH — arlomnTo3.

@DopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U noJjioBoe. Buasl Oecronoro
Pa3sMHOXEHUS: JICJICHUE HAABOE, IIOYKOBAHUE OJIHO- W MHOTIOKJIETOYHBIX,
criopooOpa3oBaHue, BETETATUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIOHHPOBaHUE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pazMHOKEHHE, €r0 OTIANYHS OT OECTIOJIOTO.

Meito3. Cranuu Mmeiio3a. IIporecchl, npoucxoisiinue Ha CcTagusx Menosa.
[ToBenenne xpomocom B wmeno3e. Kpoccunrosep. buonormueckuii cMmbICH U
3Ha4YeHUEe Meno3a.

["ameTorenes — mnpouecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBeIe keje3bl: CEMEHHUKU M Su4HMKUA. OOpa3zoBaHHE W Pa3BUTHE IOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEepMaTOreHe3 M OBOIEHES.
Oco0eHHOCTH CTpOEHUs SUIEKJIETOK U CcHepMaro30unoB. OIuiog0TBOpEHUE.
[TapTeHorenes.



NunuBuayanbHoe pasBuTHE (OHTOTE€HE3). OMOpPHOHAIIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTHSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npoOieHue, racTpysiius, opraHorene3. IloctamOpuoHanbHOE pasBUTHE. THIIBI
MOCTAMOPHOHAIBHOTO PAa3BUTHUS: TMpPsAMOE, HempsMmoe (JTUYuHOYHOE). BimsHue
Cpeabl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmuiel U cxembl: «DOpMBI pa3sMHOXKEHHUST OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pactenuity, «Jlenenue kieTku Oaktepuil», «CTpoeHHE TIOJIOBBIX KIIETOK,
«Ctpoenue xpomocoMbl», «Knerounsrii nmukim», «Pemnmukanus JHK», «Mutos»,
«Menos», «IIpsimoe u HenpsaAMoe pa3BUTHEY, «] aMeTOTeHEe3 Y MIICKOIMUTAIOIINX U
YyesioBeKa», « OCHOBHBIE CTaIUH OHTOTCHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouasl
MJICKOITUTAIOWIETOY, «SHIeKIeTKa MeKonuTarmeroy, «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuIuKanus «JleieHue KIeTKW», MOJIEIb
JAHK, monens meTada3zHoi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmromeHue MuUTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPEnaparaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTpOCHHS IIOJOBBIX KIETOK Ha
FOTOBBIX MUKpOIIpEnaparax.

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3BuTus reHeTUKHA. Poib nUTOI0THH
U OMOpPHOJIOTUM B CTAHOBJICHMHM TEHETUKU. BKIam pOCCHMCKUX W 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKU. MeToapl TeHeTHKUA (THOPUAOIOTUYECKUM,
[UTOTCHETUYECKUH, MOJEKYIIpHO-TeHETHYECKHi). (OCHOBHBIE T€HETHYECKHE
noHsTusA. [ 'eHeTn4yeckass CHMBOJIMKA, UCTOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, yCTaHOBJICHHbIE . MeHaenem.
MoHorubpuHoe CKpeluMBaHWe. 3aKOH €IUHO0Opaswsi THOPUIOB TMEPBOTO
nokoyieHus. IlpaBuino JOMUHUPOBAHMS. 3aKOH PpACHICIJICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTHdeckue  OCHOBBI ~ JUTHOPHUIIHOTO  CKPEIIUBAHUA.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHAIM3UPYIOLIETO CKPEIIMBaHUS
TUTSI OTIPEICIICHNSI TEHOTHIIA OCOOM.



CuemnieHHoe  HacineioBaHue mpu3HakoB. Pabora T. Moprana 1o
CLEIJIECHHOMY HAacJIENOBaHUIO TeHOB. HapylieHue cuernsieHns reHOB B pe3ysbTaTe
KPOCCHHI'OBEpa.

XpoMOCOMHas TEOpUS HACIIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.

['eneTnka mosia. XpoMOCOMHOE ONpEAEIICHUE Moa. AYyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOramMeTrHsle M rereporameTHele opraHu3Mmbl. HacnegoBanue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BHIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHAS] M HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BapuallMoHHbIN psifi U BapuallMOHHAsi KpUBasi.
Hopma peakuum npuszHaka. KonnyecTBEHHbIE M KAaYE€CTBEHHBIE MPU3HAKU U HX
HopMa peakiuu. CBoiicTBa MOAU(DUKAIIMOHHONW U3MEHYHUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHIHMYECKas, W3MEHUMBOCThb. KoMOuHaTuBHAS
W3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIleCC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTaliMoHHasi U3MEHUUBOCTh. Kitaccudukaiuys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U NPUYUHBI MyTauuidl. MyTareHHble (PaKTOPBHI.
3aKOH TOMOJIOTUYECKHUX PSAZIOB B HAclIeACTBEHHON n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

['enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbI T€HETHUKU
YeJIOBEKa: TCHECATOTHYCCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemMeHHOE ONPEIEIICHUE TE€HOTHIIA:
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11P-ananu3a. HacnenactBeHuble 3a0o0jeBaHUs YEIOBEKA: TICHHBIC OOJIE3HH,
00JIe3HN C HACJIEICTBEHHOW MNpEeApacroyioKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue UM reHeparuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a *KU3HH, TUATHOCTUKHU, MPOPUIAKTUKA U JICUEHUS T€HETUYECKUX
0one3Heil. MenuKo-TeHeTHYecKoe KOHCYJIbTHpOBaHHE. 3HAYCHHE MEAUIIMHCKON
TCHETHKH B MIPEAOTBPAICHUH U JICUEHUU TCHETHUECKUX 3a00JIEBaHN YEIOBEKA.

JdeMoHCcTpanuu:

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

Tabmumet u cxembl:  «MOHOTMOpPHAHOE  CKpeIIMBAaHWE HM  €ro
ATOT€HETUYECKAasE OCHOBa», «3aKOH pACIICIUICHUS W €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluBaHHEY,
«llutonornyeckue - OCHOBbI  JAWTMOPUAHOTO  CKpeluMBaHus»,  «Mehos3y,
«B3auMoznencTBue ajuleNbHBIX T'€HOB», «l'€eHeTHMYecKne KapThl paCcTEHUH,
JKUBOTHBIX WU 4eJIOBeKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CLUCIUIEHHOTO ¢ mnoyiom», «KapuoTunbl uyenmoBeka © KUBOTHBIX», «Buubl



W3MEHUYMBOCTHY», «MoaudukanrnoHHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», «MyTarmoHHast U3MEHUYUBOCTHY.

O6opynoBaHue: Mojenu-anmiukanun «MOHOTHOpUIHOE CKpELIMBaHUE,
«Henonnoe nomuHupoBanuey, «JurubpunHoe ckpemmBanue», «llepexpéct
XpOMOCOM», MHUKPOCKON W MukKporpenapar «Jlpozoduia» (HOopMa, MyTanuu
(bOpMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOMY.

JlaGopaTopHble ¥ NpakTUYecKUue padoThbi:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHUAHOTO U
JUTHOPUHOTO CKPEIUBAHUS Y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlaGoparopnas pabota Ne 6. «3yyenne MoaupuKaliMOHHON U3MEHUHUBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO Ps/Ia U BAPUALMOHHOW KPUBOMY.

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

[Ipaktuueckass pabora No 2. «CocTaBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexkuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Ceneknys Kak HayKa M MPOLECC. 3apOKICHUE CEJNEKIUH W JIOMECTUKALMS.
Yuenue H. W. BaBuimoBa 0 1eHTpax TMNPOUCXOXKICHUS U MHOrooOpasus
KYJbTYpPHBIX pacTeHUH. LIEHTpbl NPOUCXOKAECHUS JOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbIi 1 MHAUBUAYAJIbHBIIA OTOOPHI B
CEJIEKIIMM pPACTEHUW U KUBOTHBIX. OIlleHKAa 3KcTepbepa. bIHM3KOpoACTBEHHOE
ckpenuBanue — HMHOpuAWHT. Ywucras nuHus. CKpellMBaHWE YHCTHIX JUHUH.
['ereposuc, wiu rubpuanas cuia. HepoacTBeHHOE CKpelMBaHWE — ayTOPUIMHT.
Otnanénnas rtubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
MOJy4YCHUE TOIUILIONIOB. JlOCTHKEHUSI CEINEKIMU PACTCHUH, >XUBOTHBIX H
MHKPOOPTAaHU3MOB.

buotexHonorusi Kak OTpacib MNpPOW3BOACTBA. ['€HHAs WHMKEHEpHUs. OTaIlbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
nHxeHepud. Kietounsle KyJbTypbl. MUKPOKIOHAIBHOE PA3MHOXEHUE PACTECHHUIA.
KnonupoBanne BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Okoyornueckne W dTudeckue  mpoosmempl. MO  —  reHeruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanumu:

[Toptpers: H. WM. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabmuubr u cxembl: Kapta «lIeHTpBI MPOMCXOXKACHUS W MHOTO0Opa3us
KYJbTYPHBIX pacTeHuit», «[lopoabl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYypHBIX
pactenuity, «OTnanéHHas rudpuauzamnusy», «Padotel akagemuka M. @. lBaHoBay,



«[Homumnongus», «OO0beKThl OuOTEXHONOTUNY, «KIeTOUHBIE KYyIBTYpHI H
KJIOHHpOBaHHe», «KOHCTpyupoBaHue u nepeHoc reHOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUI0I0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuil «CenbCKOX03sI1ICTBEHHbBIE PACTECHUS.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Okckypcusi «OCHOBHBIE METOIBl M JOCTHKEHHS CENEKLIWU PacTeHUH u
KUBOTHBIX (Ha CEJIEKIIHOHHYIO CTaHIIHIO, TUIEMEHHYIO bepmy,
COPTOHMCIIBITATENbHBI  y4acTOK, B TEIUIMYHOE XO3AHCTBO, J1aOOPAaTOPHUIO
arpoyHHBEPCHUTETA WIM HAYYHOTO IICHTPA).

11 KJIACC

Tema 1. JBorOMOHHAsST OHOJIOT M.

[IpeanocbuUIKM BO3HUKHOBEHMS 3BOJIIOLMOHHON TEOPUHU. OBOJIOLMOHHAS
Teopust U €€ MecTO B OHMOJIOrMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HAa pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerenbcTBa HBOMONUU. [lameoHTONOrMYECKHE: TOCIEI0BATENBHOCTD
NOSIBJICHUS BHUJOB B TMaJICOHTOJIOIMUYECKON JIETONMCH, NEPEXOJHbIE (OPMBIL.
buoreorpaguyeckue: cxoacTso U paznuure ¢payH u (Gaop MaTepuKoOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMsl SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbBIC, AHAJIOTUYHbIE,
pPYJUMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKyIIpHO-OMOXUMUYECKHE: CXOICTBO
MEXaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y Bcex
OpraHU3MOB.

OomonnoHHas tTeopus Y. [apBuna. IlpeanochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JIBHKylIMe CHJIbI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEONPENECNEHHAS] MU3MEHUYUBOCTD,
O60opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bostouu (CTD) u €€ 0OCHOBHBIE MOJOKEHHUS.

MuxkposBosornus. [lomymnsiius kak eAMHUIA BUAA U SBOJIIOLUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B mpupoje. MyTaloOHHbIN
IpolecC M KOMOMHATHBHAs W3MEHUYMBOCTH. [lOMyNslMOHHBIE BOJHBI U JApeild
reHoB. M30iumst 1 MUrpanus.

EctecTBeHHbIl 0TOOp — HampaBisgiomuii @gakrop 3Bomouud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3ysbTaT 3Boionuu. Ilpumeps
IPUCTIOCOOICHUN y OpraHu3MoB. ApoMopd 036l U UANOAJANTALINH.

Bun wu BugooOpazoBanue. Kpurepunm Buga. OcHoBHbIE  (QOpPMBI
BUJI000pa30BaHus: reorpayuyeckoe, IKOJIOTHYECKOE.

Makpossomoniust.  @opMbl  3BOJIOLMU:  (UIETHYECKAs, JAUBEPreHTHas,
KOHBEpreHTHasi, napauienbHas. HeoOpaTtuMocTh 3BONIOIUH.



[IpoucxoxaeHne OT HecleUHaTM3UpOBaHHBIX NpenkoB. IIporpeccupyromas
crienuanu3anus. AJanTUBHAS pagualusl.

JleMOHCTpaum:

[Toptpetsl: K. JIunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. bap, O. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmus! 1 cxembl: «Pa3BuTre OpraHMuEcKOro Mupa Ha 3emiiey, «3apOoAbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cylecTBoBanue», «EctecTBeHHBbIN 0TOOPY», «MHOrooOpasue COpToB pacTEHUID,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsiuuy»,  «MyTtamronHas
U3MEHUYHUBOCTHY, «Apomopdo3by, «Ununoamanrammm», «OO0IIas aereHepaius»,
«/IBmxymue cumbel 3Bomouuny, «Kapra-cxema wmapmpyra nyremectBuas Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpucnocoOIeHHOCT, OPraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHIECKOE BUI00OPAa30BAHUE.

O6opyioBaHHE: KOJUICKIIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IUIOOB U CeMsH, KoyuieKus «[IpuMepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPaBIEHUS 3BOJIIOIUNY», 00BEMHAs MOJEIb
«CTpO€eHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduyeckas kapra wmupa, KoJuiekKuus «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHWil», Mojenb ammmkauus «llepekpéct
XpOMOCOM», BIaxHble Tmpenaparbl «Pa3Butue Hacexkomoro», «Pa3Butue
JATYWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MmyTtanuu QOpMbI KpbLIbLEB U
OKpacKH TeJa).

JlaGopaTopHblie ¥ NpakTUH4YecKUue padoThbl:

JlabopatopHas pabdota Ne 1. «CpaBHeHue BUIOB MO MOP(OJIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabota Ne 2. «OnucaHue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHayuyHble TpEACTaBICHUS O 3apOKACHMM >KM3HU. HayuyHble THMIoTe3bl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHUecKas
HBOMIONUSI. AOMOTEHHBIM CHUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIepUMEHTAIbHOE TTOATBEPKACHUE XUMUYECKOM 3BOIIOIMU. HavyanbHbie 3Tarbl
ounonornyeckoi sBomoruu. ['mmoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOIMS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Pa3BuTue xu3Hu Ha 3emuie 1o 3pam u nepuojgaM. Karapxeil. Apxelickas u
nporepo3oiickas d3pel. llameosolickas spa u €€ mepuoAbl: KEMOPHIICKHUH,
OPIOBUKCKUH, CUITYPUHUCKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHM.

Me3030HCKas 3pa U €€ NMePUOabl: TPUACOBBIN, FOPCKUKA, METTOBOM.



KaliHo30Mickass 3pa W €€ mnepuoAbl: MaJCOTCHOBBIA, HEOIECHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KiIuMaTa M reoJIOTMYecKuX mnpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMU PACTUTENILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHH U
KUBOTHBIX. [I0osiBJIEHHE, pacBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYEeCKOro Mupa Kak oOTpaxeHue 3BoJoUuH. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

DBOIIIOLKA YeJIOBEKa. AHTPOIIOJOTHS KaK HayKa. PazBuTue npeacraBieHuil o
MPOUCXOKJICHUHN YeJIoBeKa. MeToabsl HW3ydeHus aHTponoreHesa. CxoncrtBa u
pasnyus 4eJoBeKa U )KUBOTHBIX. CHCTEMaTUYECKOE ITOJI0KEHNE YEIIOBEKa.

JBrwxymne  cuiabsl  (pakropsl)  aHTpomoreHeza.  HacnencrBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBbIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HHU,
W3TFOTOBJICHHE OPYAUI TPyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTa MU W BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
ymeneli, YenoBek mnpsamMoxomammuii, YenoBek Heanaepranbckuil, Yenosek
pa3ymHbIil. Haxoakum MCKONaeMbIX OCTaTKOB, BPEMSI CYIIECTBOBAaHHsS, 00JIACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

YenoBeueckre packl. OcCHOBHblE  OonbllIME€  pachl:  €BPONECOUIHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpUalbHasi),  MOHTOJIOMIHAS
(a3uarcko-amepukaHckasi).  UepThl  MPUCIOCOOJIEHHOCTH  MpeIcTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMWS. EIMHCTBO 4YemOBEYECKUX pac.
Kputuka pacuszma.

JlemoncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. . Onapun, C. Muwmuiep, I'. FOpu, 4.
apBuH.

Tabmumer 1 cxembl: «Bo3uumkHoBeHue CoytHeUHOM cucTeMbl», «Pa3Burtue
opraHuueckoro wmupa», «PactutenpHas kietka», <OKuUBOTHas  KJIETKay,
«IIpokapuoTnueckas kinerka», «COBpeMEHHas CHUCTEMa OPraHWYECKOro MUpPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHMSI YEJIOBEKAa U YeTOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TNaJICOHTOJIOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «pesuue moan», «llepsbie
COBPEMEHHBIE JI0N», «HenoBeuecKrue paco».

O6opynoBanue: My «lIpoucxoxaeHue — demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTaJblia, KPOMAHBOHIIA), CJENKH WU
M300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO ueloBeKa (KaMHHU-YOIIEPHI,
pyOuna, ckpebia), TEOXpOHOJIOTHUYECKas Ta0numa, Kouiekius «Dopmbl
COXPaHHOCTH UCKOITAEMBIX )KMBOTHBIX M PACTEHUI».



JlabopaTtopHble M npakTHYecKHe padoThbI:

[Ipaktrueckas padbota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTATKOB PAaCTEHU U
YKUBOTHBIX B KOJUIEKLUSAX).

OKCKypcusi «IOBOIIOLUS OPraHMYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

DKOJIOTHs Kak Hayka. 3aJa4yd ¥ pa3aeibl 3KOJOTHA. MeTOabl 3KOJIOTHYECKUX
VICCJIEOBAHNM. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3]YyILHAs, [TOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (akropel. Kiaccudukanusa skonorudyeckux (HakTOpOB:
abnotnyeckue, OWMOTHMYECKHE U AaHTPOIOreHHbIE. JIeHCTBUE SKOJOTMYECKHX
(GakTOpOB Ha OPraHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEPATypa, BIAXHOCTb. DOTONEPUOIN3M.
[Ipucnocobnenusi OpraHM3MOB K  JICEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosornueckne puTMBl.

buotnueckne (hakTopBHL. Bunpr  OMOTHMYECKMX ~ B3aUMOJCHUCTBHIL:
KOHKYpPEHLUs, XUIIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepanus,
MyTyajqu3M, KOMMEHCAJIM3M (KBApTHPAHCTBO, HAXJCOHMYECTBO). AMEHCAIN3M,
HEeUTpau3M. 3HaueHHE OMOTHYECKMX B3aUMOJEHCTBUW [UJISl CYILIECTBOBAHUS
OpPraHU3MOB B MPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKHA momyasiund. OCHOBHBIE IIOKAa3aTENH
MONYJIALMU: YUCIEHHOCTb, IUIOTHOCTb, POXIAEMOCTb, CMEPTHOCTb, IPUPOCT,
MuUrpanus. JJmHaMuKa YACIEHHOCTH MOIYJISLUU U €€ PErysiusl.

JlemoHncTpanum:

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

Tabmunpl u cxemsl: kapta «lIpuponusie 30Hb1 3emun», «Cpeasl oOUTaHUA
opranusMoBy», «®Poronepuoansm», «llomynsuum», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTU NOMYJISUUU UHDY30pUu-Ty(henbkny, «llumiesbie nenm».

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopnas pabota Ne 3. «Mopdonorndeckre 0COOEHHOCTH PacTEeHUN U3
Pa3HBIX MECT OOHUTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padota Ne 2. «Iloncy€t NI0THOCTH NOMYJISUNA Pa3HbIX BUIOB
pacTeHu».



Tema 4. Coo0mecTBa ¥ 3K0JI0rH4eCKHe CUCTEMBI.

Coo0miecTBo opranm3MoB — OuoieHo3. CTpyKTypbl OHOIICHO3a: BHAOBAs,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBsA3M B
OHUOILIEHO3E.

Dkonornueckue cuctembl (dkocucteMsbl). [loHsaTne 00 »sKocucTemMe W
ounoreoneno3e. @OYHKIUMOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyLEHThl. KpyroBopoT BEIECTB U MOTOK YHEPTUU B S3KOCHUCTEME.
Tpoduueckue (muiLEeBbIE) YPOBHU OKOCUCTEMBI. [luieBbie LeMU U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMomacca, MNPOAYKIUS. DKOJIOTHYECKHE
nupamMubl: TPOAYKIHUU, YHCICHHOCTH, Ouomaccel. CBOWMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKueccus.

[IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U pEeK. DKOCHCTEMA XBOMHOIO
VI IIUPOKOJIUCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X031MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpaszue kak Qaktop ycTOMUMBOCTH »3KocucTeM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6mocdepe. ['panuiibl, coctaB U CTPYKTypa
ouoceprr. Kuoe BemectBo u ero QyHkiuu. OcobeHHOCTH OMochepbl Kak
rJI00aJIbHOM 3KOCHCTEMBbI. J[MHaMHueckoe paBHOBeCME W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoThl BemiecTB 1 OMOT€OXMMHYECKUE ITUKIIBI DJIEMEHTOB (yriaepo/a,
a30Ta). 30HATBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3eMan. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['1oGanbHbIE YKOTOTUYECKUE TTPOOIIEMBL.

CocyiiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
O6ropa3zHoo0Opasusi Kak OCHOBa ycTroiunBocTH Onocdepsl. OCHOBA pallMOHATBLHOTO
VOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M WX HCHOJb30BaHue. JlocTkeHus
OMOJIOTMU U OXpaHa MPUPOJIbI.

JdeMoHCcTpanuu:

[Toptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmunpl u cxemsl: «llumieBsie nenu», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOmiecTBa», «llemu mmranmsy, «IKoJoTHYECKasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsbie
AHTPONIOTEHHBIE  BO3JEWCTBHS Ha IpuUpony», «BaxkHeuMmMe HMCTOYHHUKHU
3arpsi3HEHMs] BO3/yXa W TPYHTOBBIX BOA», «[louBa — BakHEHIIasi cOCTaBISIOMIAS
ouocdeps», «Pakropsl Aerpaaanuu nousy, «llapaukossiit 3hdexTy, «DPakTopsl
paIroaKTUBHOIO 3arpsi3HeHus Ouocdepbl», «OO0mas cTpykTypa Ouochepb»,



«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsi»,
«Kpyrosopot yraepona B 6uochepe», «KpyroBopot a3ota B mpupoe».

ObopynoBanue: MoJenb-anmanKanus «TUIUUHbIe OHOLEHO3bI», Tepbapuit
«PacturenbHble coobmiecTBa», Komiekunu «buonenos», «Bpeaurenu BakHeHmmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJNbTYp», TrepOapuM U KOJUIEKIIMM pAacTeHUd W
KUBOTHBIX, MPHUHAJJICKAIINE K Pa3HBIM SKOJOTMUYECKUM TpyIIaM OJHOTO BHIA,
Kpacnasa knura Poccuiickoit ®enepaunu, H300pakeHUsT OXpPaHAEMbIX BHJIOB
pacTeHU U )KUBOTHBIX.

INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHUA

Cornmacio ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K peE3yJbTaram
OCBOCHUSA OOyYaloIMMHUCA TporpaMM CcpeAaHero oOiiero  00pa3oBaHMUS:
JUYHOCTHBIM, METAPEIMETHBIM M MPEIMETHBIM.

JINMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJbTATOB OCBOCHUA mpeaMeTra «buomorus»
BBIICJICHBI CIEAYIOIINE COCTABIISIOLIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKON
IPaXXIaHCKOM MJAEHTUYHOCTU — FOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOINPENENICHHUI0, HajJu4yhe MOTHBaUM K OOy4YeHHi0  OHOJOoTruH,
I[eJICHANPABICHHOE DPa3BUTHE BHYTPEHHUX YOEKIEHUW JMYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOECH
JESATENPHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJOTUYECKOTO  O0pa3oBaHWs, HAIWYUE OSKOJOTUYECKOTO TPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTH KUSHEHHBIC TUTaHBI.

JIM4HOCTHBIE PE3yIbTAaThl OCBOEHUS mpeaMeTa «bruonaorus» AOCTUTaroTCs B
€IUHCTBE YYEOHOM U BOCIHUTATEIBHOM [EATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJaMU U HOPMaMHU
MOBEACHUS U CIOCOOCTBYIOT TMPOLIECCAM CAMOIIO3HAHMS, CAMOBOCIUTAHUS U
CaMOpAa3BUTHUA, PpA3BUTUS BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTU3MA,
YBAXKEHHUS K 3aKOHY WM IPABOMOPSIAKY, YEIIOBEKY TPyJa U CTAPILIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KCHHS, OCEPEKHOTO OTHONIICHHWS K KYyJbTYPHOMY HACICIUIO U
TPaJULMsAM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickont depepauun, npupoae u
OKPYKAIOIIEH CPELE.



JInyHOCTHBIE pE3ynbTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JIOJKHBI OTPaKaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00I1IeCTBa, paCUIUpPEHHE >KHU3HEHHOTO
OMbITA M OMbITA JEATEIBHOCTH B IMPOLIECCE PeAM3alMi OCHOBHBIX HalpaBJICHUM
BOCIIUTATEIBHOU EATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakaIaHCcKOro BOCIIHTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUNUCKOr0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTHTYLMOHHBIX IIpaB M OOS3aHHOCTEH, YBa)KEHHE
3aKOHA W MPaBONOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKON MAEATEIBHOCTH IMPU CO3JIAHUHU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSITH €€;

YMEHHUE YUUTHIBATh B CBOUX JICUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBHS JIIOJIEH C Pa3HBIMHU YOCKICHHUSIMU, KYJIbTYPHBIMUA IEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIBCKUX 3a7a4, YBAKUTEIHLHOTO
OTHONIIEHUSI K MHEHHUIO OINMOHEHTOB TMpPHU OOCYKJICHUH CIIOPHBIX BOIPOCOB
OMOJIOTMUYECKOT0 COJePKaHUS;

TOTOBHOCThH K TYMAHUTAPHON U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TpakIaHCKOU UJCHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHUS K CBOEMY HApoOJy, YyBCTBA OTBETCTBEHHOCTH IEpe]l
PonuHoi, ropaoctu 3a CBOW Kpai, CBOWO PoauHy, CBOM S3BIK U KYJIbTYDY,
IIPOIIUIOE M HACTOSAIIEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MIPUPOJTHOMY HACJIECAUIO U MaMSTHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BUTHE OWOJOTHM, TOHUMAHUS 3HAUYCHUS OWOJIOTMHM B TIO3HAHUU 3aKOHOB
IPUPOABI, B AKU3HU YEIOBEKA U COBPEMEHHOIO 00I1IeCTBA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIyKEHHIO U 3amure OTedecTBa,
OTBETCTBEHHOCTH 3a €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHHE TyXOBHBIX LIEHHOCTEN POCCUICKOIO HAPOAa;



c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYACH HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

OTBETCTBEHHOE OTHOILLIEHHE K CBOUM POJUTEIIAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOTO TMPHUHATHS I[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HapooB Poccun;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAHHUE YMOIMOHATBLHOTO BO3ICHUCTBUSI >KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJAX HMCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢usnyeckoro Bocnutanusi, GOpMHPOBAHMSA KYJIbTYPbl 310POBbS W
IMOLMOHAIBHOIO 0J1ATONOTY YU :

MOHMMAaHUE U pealu3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TpPaBWJI WU HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsIpHas Qu3nUecKas
aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DPM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE IIEHHOCTU TPAaBUJ HWHIUBUAYAIBHOTO U  KOJUJIEKTUBHOTO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YIPOXKAIOIIUX 37I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHNE IEHHOCTH MacTepCTBa, TPYA0II00HE;

FOTOBHOCTh K AKTUBHOW JESATEIIBHOCTU TEXHOJOTMYECKOM U COLMAJIbHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOSATEIHLHO
BBITIOJTHSTH TaKyIO JESTEIbHOCTD;

HWHTEpeC K pa3iu4HbIM cdepaM mpodecCUOHATIBHON JeSATeIbHOCTH, YMEHUE
COBEpILIAaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud U pealnu30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K 0Opa3oBaHWI0O W C€aMOOOpa3OBaHMIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIeCO00pa3HOE OTHOIICHWE K TPUPOJEC KaK HCTOYHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyIlECTBOBAHHS;



MOBBINICHUE YPOBHS OKOJOTUYECKON KYyJNBTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM UX BO3MOXHBIX TOCJHEACTBUNA ISt
OKPYKaIOUIEH CPEIbI;

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
peleHus;

CIOCOOHOCTh HCMOJB30BaTh MNpPHUOOpETacMble MPU HU3YYCHUU OUOJIOTHUHU
3HAHUS M YyMEHUSI TpU pEHIeHUH NpoOJeM, CBS3aHHBIX C palMOHAJIbHBIM
IPUPOAOIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHHWE pAaBHOBECHS B JKOCHCTEMAaX, OXpaHy BHUIOB,
IKOCHUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JEHUCTBUM, MNPHHOCIIIMX BpEI  OKPYKAKOLIEH
MPUPOJHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAILIATh UX;

HaJIMYue Pa3BUTOrO SKOJIOTMYECKOrO0 MBIIUICHUS, SKOJIOTHUECKON KYJIbTYPHI,
OIbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COILMAIIBHOM
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B IPAKTUUECKOMN JIESITEIHLHOCTH SKOJIOTHYECKOM
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOI'O Ha JUajore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOW KYJIbTYpPhl KakK CpEICTBa
B3aMMO/JICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHUE cheru@UuKd OHOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeacTaBiIeHusT 00 OKpYXKaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YEeIOBEKa U
oOIecTBa, B TMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUHU MpoOsieM
COXpaHEHUS TIPUPOITHOTO PABHOBECHS,

yOXAEHHOCTh B 3HAYUMOCTH OWOJIOTUU JISi COBPEMEHHOM ITMBHIIM3AIIUN:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX  peIIaTh PECypCHbie  MPOOJIEMBI  Pa3BUTHS
YeJI0BEUECTBA, MOUCKA MyTeH BBIXOAA U3 TI00aTBHBIX YKOJOTUYECKUX MPOOJIeM U
obecrieueHusT TepexojJa K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYpcoB M (OPMHUPOBAHUIO HOBBIX CTaHJIapTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHMOJOTHMYECKUX 3HAHUW B IEJSIX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYYHOW T'pPaMOTHOCTH, Kak



COCTaBHOM 4acTu (PyHKIIMOHAJIBLHOW TPAMOTHOCTH OOydaromuxcs, GopMupyeMoil
IpU U3Y4eHUH OUOJIOTHH;

NOHMMAHUE CYIIHOCTH METOJIOB MO3HAHUS, HUCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IIOJy4YaeMble 3HAHHUA JJIs aHaiau3a |
OOBSICHEHMSI SIBJICHUM OKpPYKAlOIIEro MUpa U MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbIO TOJyYE€HHsI TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
pelIeHus Mpo0JIeM B PEAIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U HCCIIEIOBATENBCKYIO AEATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

FOTOBHOCTh M  CHOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa3OBaHUI0 U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMW MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMMU.

METANPEJMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yibTaThl OCBOCHUSI yueOHOTO mnpeamera «buomorus
BKJIIOYAIOT: 3HAYMMbIe i (OPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHS, OTPakKAIOUIUe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa M CHeONU(PUKYy METOJ0B TIO3HAHUS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHUS, SIBJICHHUE, TPOIIeCC,
CUCTEMa, Hay4YHbIN (akT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleoBaHue,  HaONMIOJIeHWe, HM3MEpPeHHe, OKCIEPUMEHT ©  JAPYTHX),
YHUBEpCalIbHBIC Yy4eOHBIC JeWCTBHS (TO3HABATENbHBIE, KOMMYHHKATHBHBIC,

PETYJISTUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHMOHATIBHON
IPaMOTHOCTH W  COLMAJIbHOM KOMIETEHUUH OOYYalolIUXCs, CIOCOOHOCTh
oOyyaronumxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIMCUUIUTMHAPHBIE,

MHUPOBO33pEHUYECKME 3HAHWS W  YHUBEpPCAJIbHbIE yYeOHbIE JIEUCTBUS B
II03HABATEJIbHOU U COLMAIIBHON IIPAKTHKE.

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHSI MPOTPaMMBbl CPETHETO OOIIeTo
o0pa30BaHUs JJOJDKHBI OTPAXKATh:

OBaaneHue YHHUBEPCATbHBIMHU yueOHBIMU MO3HABATEJILHBIMH
NEeHCTBUAMM:

1) 6a30BbIe JIOTHYECKHE e CTBHA:

CaMOCTOSITENNFHO  (OPMYJIUPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHHWHM 3HAHWK TPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananm3a, cuHTE3a, CPaBHEHM S, KiIacCU(pUKaAIIUU, O00OIICHHS ), PACKPBIBATH CMBICT
OMOIOTHYECKUX TOHATHH (BBIICIATh UX XapaKTEepPHbIC MPU3HAKH, YCTAaHABIHBAThH
CBSI3M C APYTUMU TIOHATHSMH);



ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapamMeTpbl M KPUTEPUH HUX
JOCTHKEHHSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTH C OCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJIOTMUYECKHUE TOHITUS Ui 00bACHEHUs (PaKTOB U SIBJICHUIN
YKWBOW MPUPOBI;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHHS,;

MIPUMEHSITh CXEMHO-MO/ICJIbHBIC cpeactBa IS IPEACTaBICHUS
CYILIIECTBEHHBIX CBSI3eH M OTHOLICHUH B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a
TAaK)K€  NPOTUBOPEUMH  Pa3HOIO  pOJAA,  BBIIBICHHBIX B Pa3IMYHBIX
MH(OPMAIMOHHBIX UICTOYHHUKAX;

pazpabarbiBaTh IUIAaH PEIICHUS MPOOJEMbl ¢ Y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJSIM, OLIEHUBATh PUCKHU MOCIEACTBUIN AESATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH padOTy B  YCJIOBHSIX PEATBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBHUSI;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCIeN0BaTEIbCKUE TeliCTBUS:

BJIAJ€Th HABBIKAMH Y4E€OHO-UCCIEI0BATEIbCKON U MPOEKTHOM €SI TENIbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUIBl JACSITEIBHOCTH M0 IOJYYEHUIO HOBOIO
3HAHMS, €r0 HUHTEpHpeTal, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Y4YEOHBIX
CUTYalIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBINA TUT MBINIJICHUS, BIaJCTh HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJauyd B 0Opa30BaTEIbHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

BBISIBJIAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHUs, HaXOAUTh APTYMEHTHI IS JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUHN PELLICHHUS;

aHANIM3UPOBaTh TIOJIyYCHHbIE B XOJE PpEIICHUs 3aJaydl  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILECTBIISATh IEJICHAINIPABICHHBIN TMOUCK MEepeHoca CPEACTB M CIOCOOOB
NeNcTBUS B MPOGECCUOHANBHYIO CpENy;



YMETh TIEPEHOCHUTHh 3HAHUS B IMO3HABATEIBHYIO M MPAKTHYECKYIO OOJACTH
KU3HEICITCIHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE WJIEH, Mpejiaratb OPUTHHAIbHBIE MOJIXOJbI U pElICHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIC PEIICHUS.

3) padora ¢ ungopmanueii:

OpPUEHTHUPOBATHLCS B PA3IMYHBIX UCTOYHHUKAX MH(GOPMAINH (TEKCTE YIeOHOTO
nocoOusi, HAY4YHO-TIOMYJIAPHON JUTEparype, OHOJOTUYECKUX CIIOBapsiX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3axX JaHHbIX, B VIHTepHeTe), aHaIM3UpOBaTh
UHGOPMAITUIO PA3TMYHBIX BUJOB U (HOPM MPEACTABICHUSI, KDUTUUECKU OLICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(bOpMyIMPOBATh 3alPOCHl U MPUMEHATH PA3TMYHBIE METOJBI MPU TIOUCKE H
otOope Ouosornuecko mHGOpPMAaIU, HEOOXOIUMOM ISl BBIMOTHEHUST y4eOHBIX
3aj1ay;

pUOOpETaTh OIBIT KCIOJIB30BAHUS HHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO WCITOJIH30BAHUS PA3IMIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMYy  TPEACTABICHUS
ounonornyeckor uHbopmalmu (cxeMmbl, TpaduKu, AUArpaMMbl, TaOIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACcTBa mpu paboTe ¢
Ononornyeckor MHPOpMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CUMBOJBI, (HOpPMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMHM  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAITMOHHONW 6€30MaCHOCTH JIMYHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o6menmue:

OCYIICCTBIATH KOMMYHHUKAIIMH BO BCeX cepax KM3HU, aKTHBHO y4aCcTBOBATh
B JIMAJIOTe WM JUCKYCCHM TIO CYHIECTBY OOCY>KIaeMol TeMbl (YMEHHE 3a1aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHTEIIHO BBITIOJIHCHUS Tpe/jiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH IMO3UIUNA JAPYTHX yYaCTHUKOB
JMajiora Win JTUCKYCCHUH);

pacrmo3HaBaTh HeBepOaNbHBIE CpPEICTBA OOIIEHHUS, TOHWMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CHUTYaIluH,
YMETh CMSTYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;



BJIQJIETh PA3IUYHBIMH CHOCOOaMM OOILEHUS U B3aUMOJECHCTBHUS, MOHUMATH
HAMEPEHUs IPYTUX JIOEH, MPOSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECeTHUKY
U B KOppPEeKTHOMH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHMMATh U HCIIOJIB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaJbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (HOPM B3aMMOJIEHCTBUSA MPHU PEIICHUH Y4eOHOH 3a1auH;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX AEHCTBHM € y4éToM OOLIMX
WHTEPECOB M BO3MOKHOCTEH KaXJI0T0 WieHA KOJIJICKTHUBA;

OPUHUMATh II€Td  COBMECTHOM  JEATENbHOCTH, OPTaHMW30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTHIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpenensaTb poid ¢ y4€TOM MHEHMH y4YaCcTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OILICHMBAaTh Ka4yeCTBO CBOEro BKJIaJa MU KaXKIOTO yYaCTHHKA KOMAaHIBl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

mpeajiaraTh HOBBIE TPOEKTHI, OIICHUBAaTh WJIEU C TMO3UIMH HOBU3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBISTh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITh HMHUITHATHBHBIM.

OByaieHHe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUAMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBICHUS TNPOOJIeM W UX
pEIICHMS B )KM3HEHHBIX U YUeOHBIX CUTYyaITUsX;

BBIOMpaTh Ha OCHOBE OHWOJIOTMYECKUX 3HAHUI IIEJIEBHIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JECWCTBUAX U IMOCTYIKAaX MO OTHOIICHHUIO K JKUBOM MPHUPOJE,
CBOEMY 37I0POBBIO U 3J0POBbIO OKPY’KAIOIIUX;

CaMOCTOSITENTFHO OCYIIECTBIISITh MO3HABATEIBHYIO NEATEIHbHOCTD, BBISBISTH
npoOJieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3aJlaud B 00pa3oBaTeIbHOM
NESTEIIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIITOYTCHHIA;

JlaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM;

pacImpsTh paMKH y9eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATOYTCHHUIA;

JieNaTh OCO3HAHHBIN BBHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelleHue;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;



c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAHULIUU B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTENbHBIN H
KyJbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESATEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJa/JeTh HABBIKAMU  TMO3HABATEJbHON  pedrekcud Kak  OCO3HaHUs
COBEPIIAECMBIX JIEHCTBHUM M MBICIUTENIBHBIX IPOLECCOB, UX PE3YJbTaTOB U
OCHOBAHUI, UCNOJIb30BaTh NPUEMBI peQuIeKCUM NJIsl OLEHKU CUTyallud, BbIOOpPA
BEPHOT'O PEILIECHUS;

YMETh OLEHUBATH PUCKM W CBOEBPEMEHHO MPUHUMATh PELIEHUS IO HUX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHTBl JAPYIMX IIPU AaHAIN3E pPE3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsATHE CeOsl M APYTUX:

PUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl APYrMX I[pU AaHAIHU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOrO YEJIOBEKA.

MNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue st yueoHoro npeamera « buonorus
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBHI MO OCBOCHHIO, HHTEPIPETALUU U
npeoOpa30BaHUI0 3HAHUM, BUbI JACSITENBHOCTU MO MOJIYYEHUIO HOBOIO 3HAHUS U
MPUMEHEHUIO0 3HAHUW B PA3MYHBIX yUEOHBIX CHUTYaIlUAX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsAX, CBSA3aHHbIX C Ouosorueid. B mporpamme mpenmMerHbie
pe3yabTaThl MPEACTABICHBI [0 TOAaM O0yUEHHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHoro npeamera «buonorus» ¢ 10
Kacce JOJKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyYHOTO
3HaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOM KapTUHbl MHpAa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (DPYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA JUIsl PELIEHUS KU3HEHHBIX 3aa4;

YMEHHE PACKpbIBaTh COJAEpKaHME OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA
KU3Hb, KJIETKA, OpraHu3M, MeTabonu3M (0OOMEH BEUIECTB U MpEeBpalICHUE
HHEPrUM), TOMEOCTa3 (CaMOperyJssiius), YpOBHEBasi OpraHu3alis KUBbIX CUCTEM,



CaMOBOCIPOU3BEICHHE (PENPOIYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

YMEHHE H3JaraTh OWOJIOTMYECKHE TEOpUH (KJIETOYHAasA, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpaJibHas JOrMa MOJIEKYJsIpHOM Ouosorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o 1ieHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTypHbIX pacTenuit H. 1. BaBuioBa), onpeaensTh rpaHUIlbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOIIECCOB U SIBIICHHI, OPraHU3alMs U MPOBEICHUE
OMOJIOTMUECKOTO  AIKCIEPUMEHTAa,  BBIJBWKEHUE  TUIIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXJy HMCCIEIyEMbIMH BEJIMYMHAMU, OOBSICHEHHE MOIYYEHHBIX
pE3yNbTATOB, UCIHOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOPUA W 3aKOHOB, YMEHHE
JIeaTh BBIBOJIbI HA OCHOBAHUU IIOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK IPOKAPUOT U
JYKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHA BELIECTB M MPEBPALICHUS SHEPTUU B KIETKE, (DOTOCHHTE3RA,
IUIACTUYECKOr0 W 3HEPreTHYecKoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, MeHo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKECHMS, HWHAMBUAYAJIBHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

yYMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB W SIBJICHUM, JJISl IPUHATHS NMPAKTUYECKUX PELICHUWA B IOBCEIHEBHOMU
XKU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKpYXKaroLIei
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOU ounonoruu " OMOTEXHOJIOTHI Il PalMOHAJIBHOTO
IIPUPOIOIIOIB30BAHUS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE T'E€HETUYECKHME 3aJa4yd Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacJelI0BaHUE, COCTaBIISITh CXEMBI
MOHOTMOPHUIHOTO CKpEIIMBaHUS JUIsl MpeICcKa3aHusl HAaclelOBaHUS MPU3HAKOB Y
OpraHNU3MOB;

YMEHUE BBIMOJIHATh JIA0OPATOPHBIE M MPaKTUYECKUE padOThl, COOIIOIATH
npaBuia mpu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OIEHUBaTh U HUHTEPIPETHUPOBAThH HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAHMSI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOUYHUKOB (CPEJCTBA MACCOBON MH(POPMALIMK, HAYYHO-TIONYJISIPHBIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIENOBAaHUII B OMOJIOTHUH,
MeAUIIMHE, OMOTEXHOJIOTHUH;



YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001mass GMOJIOTHYECKYI0 HH(POPMAIMIO W3 HECKOJIBKUX MCTOYHHUKOB, TPAMOTHO
WCITOJIB30BATh MOHATUIHBIN anmapaT OMOJOTUH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydeOHOro mnpeameta «buosnorus» ¢ 11
Kslacce NOJIKHBI OTPaKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJOTHH B CUCTEME HAyYHOTO
3HAaHUS ECTECTBEHHBIX HAayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa WU HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOeXKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs )KU3HEHHBIX 3a/a4;

YMEHHE PACKpBhIBaTh COAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TMOHSITHIA:
BU/JI, TOMYJISLUS, TEHOPOH, IBOIIOLUS, ABMKYIIUE CUIIBI ((haKkTOpbhI) SBOJIOINH,
IPUCIIOCOOIEHHOCTh OPraHMU3MOB, BHJI000pAa30BaHME, SKOJIOTMUYECKUE (DAKTOpBHI,
DKOCUCTEMA, TMPOAYUEHTHI, KOHCYMEHTBI, PEAYyUEHThI, IeNu MUTaHUs,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos3, ouocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHs SBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apogpimieBoro cxonctBa K. M. bopa, uepenoBaHusi rjaBHBIX HaIlpaBiICHUN U
nyTteit spomorun A. H. CeeproBa, yuenuss o o6uochepe B. M. Bepnamckoro),
OTIPECISTh TPAHUIIBI UX TTPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHUE BIIAJIETh METOJIAMUA HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHHE U
OINKCaHUE >KUBBIX CHUCTEM, MPOIIECCOB M SBJICHUH, OpraHU3alus U NpPOBEICHHE
OMOJIOTMYECKOT0  HOKCIIEPUMEHTa,  BBIABI)KEHHWE  THMIIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXIY HCCIEyEeMbIMU BEJIMYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHWH TIOJTYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICHATh CYIIECTBEHHBIE TPU3HAKU CTPOEHUS OMOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJSALUUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpPEIYyLIEHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACJIEACTBEHHOM
W3MEHYUBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJEHHOCTH
OpPraHMU3MOB, JIEHCTBUS SKOJOTHUYECKHX (DAKTOPOB Ha OPTaHU3MBI, IepeHoca
BEUIECTB M IIOTOKAa JHEPTMHU B DKOCHCTEMaX, AHTPOMNOICHHBIX H3MEHEHUH B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OHMOr€OXMMHUYECKHX
LIMKIIOB B Ouocdepe;

YMEHHE TPUMEHSTh MOJyUYEHHBIC 3HAHUS I OOBSICHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUM, JUIl NPUHATHS NPAKTUYECKUX PELICHUH B IOBCEIHEBHOMU
KU3HU C IeNplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBbSA
OKPY>KaIOIUX JII0IeH, COOI0OIEHUSI HOPM IPaMOTHOTO MOBEJACHHS B OKPYKAIOLICH



OPUPOJHON cpene, MOHUMAHHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOM OMOJIOrUH AJIS pallMOHAIIBHOTO ITPUPOIOII0JIE30BaHMS;

YMEHHE PEeIaTh dJIEMEHTapHbIe OMOJIOTUYECKUE 3a/1aud, COCTABISATh CXEMBI
IepeHoca BEIIECTB M YHEPTHU B IKOCUCTEMaX (LM MUTaHUS);

YMEHHUE BBINOJHATH Ja0OpaTOpHBIE W MpPAaKTUYECKHe paboThl, COOII0AATh
npaBuia npu padboTe ¢ y4eOHbIM U Ja00PaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHUYECKH OICHUBAaTh U HWHTEPIPETHPOBATh HHGPOPMAIUIO
OMOJIOTUYECKOTO  COJEpKaHUs, BKIIOYAIONIYI0 TIICEBJIOHAyYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeicTBa MacCOBOW MH(POPMALIMHU, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl),  paccMarpuBaTh  IJI0OajdbHbIE  JKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLICHUIO K HUIM COOCTBEHHYIO MO3HUIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHHUS,
000011asi OMOJIOTHYECKYI0 UH(DOPMAIMIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUMHBIN anmnapat OMOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bu6nuoreka [IOK
b 2 .
HONOTHA Kak fiayka 05 https://m.edso00.ru/7f41c292
JKuBBIE CHCTEMBI U UX OpPraHM3aLUs 1 bubmorexa HOK
p . https://m.edso00.ru/7f41c292
XHUMHYECKUH COCTaB M CTPOCHUE KIICTKH 8 1 1 bubmmorexa [IOK
P https://m.edso00.ru/7f41c292
JKuznenesaTenbHOCTh KIETKH 6 bubmmorexa [IOK
A https://m.edso00.ru/7f41c292
PasMHOXEeHUE U MTHAMBUAYATIBHOE Pa3BUTHE 5 1 bubnmnoreka HOK
OpraHu3MOB https://m.edso00.ru/7f41c292
HacnenctBeHHOCTh M1 K3MEHIUBOCTD 7 1 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bu6nmorexa LIOK
OMOTEXHOJIOTHUH https://m.eds00.ru/7f41¢c292
[ToBTOpEeHME N3y4EHHOTO MaTepuaa 1 https://m.edso0o.ru/7f41c292
Pe3epBHOE Bpems 1 bubmorexa [JOK
p p https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bu6nmorexa [IOK
1 JBOMOUHOHKAA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa ¥ SKOJTOTUYECKUE CUCTEMBI 9 https://m.edso.ru/7fA1ecT4
bubmuoreka [IOK
P 2
> C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
MeTo/1bl TO3HAHUS KUBOU MPUPOIBI.
[IpakTrueckast padora Ne 1
1 «Mcnonp30oBaHue pa3INIHBIX 1 0.5 bubmmorexa [JOK
P ' https://m.eds00.ru/863e6122
METO/IOB MPU U3YYCHUHU
OMOJIOTHYECKUX 0OBEKTOBY
5 buonornyeckue cuctemsl, IpoIECChI 1 bubmuorexa [JOK
U UX U3Y4YCHHE https://m.eds00.ru/863e6564
3 XuMHuueckui coctaB KieTku. Bona 1 bubnuorexa [JOK
Y MUHEPAJIBHBIE COJIU https://m.edso00.ru/863e674e
bu6mmoreka [IOK
4 b . 1
e, COCTaB H CTPOCHHE Ok https://m.eds00.ru/863e6b72
®epMeHThl — OMOJOTHYECKHE
karanu3aTopsl. JlabopaTopHas
5 pabota Ne 1 «M3yuyenue 1 05 bubnnoreka [JOK
KaTaINTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha IpUMepe aMIIIa3bl
WJTH KaTajasbl)»
bubmuorexa [JOK
6 JI 1
rieBonEL. Jum et https://m.eds00.ru/863e6870
7 Hyxneunossie kucinorsl. AT® 1 bubmmorexa LIOK

https://m.edso0.ru/863e6d5c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

I/ICTOpI/ISI U MCTOABI U3YUYCHHUA

bubmuoreka [JOK

8 kietku. Knetounas teopus https://m.eds00.ru/863e6e88
9 KueTka kak QenocTHAs Xisas https://m.edso00.ru/863e6ff0
cucremMa
bu6mmoreka [IOK
10 buosnorus B cucreme Hayk https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
CrpoeHnue 3ykapuoTHYECKON
kieTku. JlabopaTopHas padota No 2
«3y4yeHne cTpoeHus KJIETOK bubnnorexa [JOK
11 pacTeHUM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso00.ru/863e6ff0
OakTepuil 1o MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOIIpenapaTax u ux
OTIFICAHHE)»
12 KoHnTtponbHas padora Nel https://m.edso0.ru/863e6ff0
bu6mmoreka [IOK
13 Obmen BemiecTs MK META00H3M https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
14 Potocires. XemocHres https://m.eds00.ru/863e7c98
N bubmuorexa [JOK
15 DHepreTHieckui 0omen https://m.edso00.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kJeTku. Muros. JlabopatopHas BuGmorexa LOK
16 pabota Ne 3 «HabGumoieHre MuTo3a B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKa KOpeIIka JyKa Ha
TOTOBBIX MUKpPOIIpenapaTax»
17 buocunTe3 Oenka. Peakmms bu6mmoreka [IOK
MaTpU4YHOIO0 CUHTE3a https://m.edso00.ru/863e796e
18 Tpaucasius — OuocunTre3 Oenka bubnnorexa [JOK



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

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

19 Hexnerounsie ¢popmbl )KU3HE — bubmumoreka [IOK
BHUPYCHI https://m.eds00.ru/863e7540
bubmuoreka [JOK
20 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK
21 Meii
eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eToK. OII010TBOPEHHUE.
JlaGopaTtopHnast pabota Ne 4 bubnnoreka [JOK
22 0.5
«M3y4eHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
93 NunuBuayansHOE pa3BUTHE bubnuoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
24 I'eneTnka — Hayka o bubnuoreka [IOK
HacjlaeACTBEHHOCTH U U3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS
25 npu3HaKoB. MoHOTHOpUAHOE bubmmorexa [OK
P ] pra https://m.edso00.ru/863e8878
CKpEIIUBaHHE
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
26 fesaBninqoro HapcnI;I OBaHUS bubmorexa HOK
A https://m.edso0o.ru/863e89a4
MPU3HAKOB
CrenneHHOe HacJIeJOBaHHE
npu3HakoB. JlaboparopHas pabota
27 Ne 5 «M3yueHue pe3ynbTaToB 0.5 bubmmorexa [JOK

MOHOTHOPHUIHOTO W TUTHOPUTHOTO
CKpeITMBaHus Y Ap0o30(HIIbI HA

https://m.edso00.ru/863e8c60



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

TFOTOBBIX MUKpOIIpenapaTax»

I'enetuka nona. HacinenoBanue bubmuorexa [JOK

28 1
MPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edso0.ru/863e8c60
HN3menunBocth. HeHaciiecTBeHHAs
W3MEHYHMBOCTh. JIJabopaTopHas
paborta Ne 6. Uzyuenue bubnnoreka [HOK

29 . 1 0.5
MOAU(PUKAITMOHHONW U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHKE BAPUALIMOHHOTO Psijia U
BAapUALIMOHHON KPUBOM»
HacnencrBenHas n"3MEHYUBOCTb.

30 Jlaboparopnas pabota Ne 7. 1 05 bubnnoreka [JOK
«AHanmu3 MyTaluui y 1po30(uisl Ha ' https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIMpEIapaTax»
I'eHernka yemoBeka

31 HacnencrBeHHOCTE U N3MEHUYUBOCTD 1 bubmorexa [TOK

a https://m.edso0.ru/863e8d78

OpraHU3MOB.

32 KonTpomapHas padota No2 1 https://m.edso00.ru/863e8c60
Cerex1iias Kak HayKa ¥ IIpoIecc

33 MeTOHI)I 51 OCTI/Iy)IIjeHI/ISII:eJ]:I[eK 15074 1 bubmmorexa [IOK
) a . a H https://m.eds00.ru/863e9214
pacTeHuil U KUBOTHBIX.

34 broTrexHoorus Kak orpacib 1 bubnnoreka [JOK
MIPOU3BOJCTBA https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

Ne KosmmuecTBo yacos Jlata DJIEeKTPOHHbIE
N Tema ypoka Kontpoabnbie IIpakTunyeckue uu(poBbIe
n/n Bceero U3yYEeHHUs
padoThbI padoTbI o0pa3oBaTe/ibHbIE
pecypcsbl
1 DBOJIIONHS U METOJIbI €€ U3yJeHUS 1 Bubmzorexa LIOK
https://m.edsoo.ru/863ea20e
5 Hcropus pa3Butus npeacTaBieHUN 1 bubnmoreka [JOK
00 3BOIIOIMN https://m.eds00.ru/863e9570
bu6mmorexa [IOK
3 MukposBosiomHs 1 https://m.edsoo.ru/863e9cle
[Tomymsius Kak sIeMeHTapHas
€MHUILIAa BUJA U SBOJIIOIUH.
. bubmuorexa [JOK
4 Jlaboparopuas pabora No 1 1 05 https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 10
MOP(}OTOrHIeCKOMY KPUTEPHIO»
5 JIBuoKyIye cuibl (3JeMeHTapHbIe 1 bubnuorexa [JOK
(akTOpbI) IBONIOINH https://m.edsoo.ru/863e9da4
. bu6mmoreka [IOK
6 EcrecTBeHHbIi 0TOOp U €ro hopmbl 1 https://m.edsoo.ru/863e9ed0
Pe3ynbTath! 3BOMIOINN:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas 1 05 bubnuotexa [JOK
paborta Ne 2 «Onucanue ' https://m.edso0o.ru/863e9fde
MPUCIIOCOOTIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEJILHOTO XapaKTepay
8 Hanpasnenus u mytu 1 bubnuorexa [IOK
MaKpO3BOJIIOLUU https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BoIIONINN 1
10 HcTopust )xu3HU Ha 3eMiie U METObI 1
e€ u3ydeHus
11 ['MnoTe3spl MPOUCXOKIACHUS KUZHU 1 bubnnoreka [JOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

Ha 3emiie

https://m.edsoo.ru/863ea5a6

PazBuTue xu3Hu Ha 3emMJie 110 Hpam u

bubmuorexa [JOK

12 [Iepuo1am https://m.edso0.ru/863eat6be
OCHOBHBIE 3TaIbl YBOJIOLIH
PacCTUTEIBLHOTO U KUBOTHOTO MHpA.
13 [TpakTuyeckas padora Ne | 05 bubnuoreka [IOK
«M3yueHne UCKOMaeMbIX OCTATKOB ' https://m.edso0.ru/863ea8bc
pacTeHUl U KUBOTHBIX B
KOJUICKIIUSX
CoBpeMeHHas cucrema bubnuorexa [JOK
14
OPraHn4eCcKoOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJIOBEKa (AaHTPOTIOTEHE3) bubnmorexa LIOK
https://m.edso0.ru/863eac2c
16 JIBmxymiue cuibl (paKTopsl) bubnuorexa [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUM SBOJIOLUU
YeloBeKa
UYenoBeueckue packl ¥ MPUPOIHBIE bubnmnorexa [JOK
18 :
ajanTaliy 4ejIoBeKa https://m.edsoo.ru/863eaea2
PesepBHrlil ypok. O60011IeHHE 10
19 TeMe «BO3HHKHOBEHUE U pa3BUTHE
KHU3HHU Ha 3emiie»
20 OKoJ0rus Kak HayKa
Cpenpl 0OUTaHUS U SKOJIOTHYECKHE bubnnorexka [JOK
21
(hakTophI https://m.edsoo.ru/863eafec
AOGuoTtndeckue (HakTopsbl.
JlaGopatopHnas pabora Ne 3.
«Mopdonoruueckre 0cCOOEHHOCTH
pdos Bubmiorexa [[OK
22 pacTeHMi U3 pa3HbIX MECT 0.5

oburtanwmsy. JlabopatopHas pabora
Ne 4. «BnusiHuE cBeTa Ha poCT U
pa3BUTHE YEPEHKOB KOJIEYyCa

https://m.edsoo.ru/863eb10e
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bu6mmoreka [IOK

23 buotueckue paxrope! 1 https://m.edso0.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKHI
nomynsiun. [Ipakruyeckas pabora

24 Ne 2 «[ToncyéTt INIOTHOCTH 1 0.5
TIOMYJISIIIAIA Pa3HbIX BUJIOB
pacTeHui»

o5 Coo01iecTBa OpraHu3MoOB — 1 bubnunoreka [HOK
970001 (S35 (0X] https://m.edsoo.ru/863eb46a

2% OKOJIOTUYECKUE CUCTEMBI 1 bubnnorexa [JOK
(KOCUCTEMBI) https://m.edso00.ru/863eb46a
OCHOBHBIC TIOKA3aTeId SKOCUCTEMBI.

27 DKOJIOTUYECKUE MUPAMUJIBI. 1 bubumorexa [JOK

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

CgoiicTtBa 3xocucreM. Cykieccust

28 [TpupoaHbIE SKOCHCTEMBI 1

29 AHTPOTIOTEHHBIE YKOCUCTEMBI 1

30 buocdepa — rnobanpHas 1 bubnuorexa [JOK
KOCHCTEMa 3eMITH https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnunoreka [JOK
ouocgepsl https://m.edso0.ru/863ebd16

32 YenoseuecTBO B Onocdepe 3emiu 1

33 CocymiecTBoBaHUE TPUPOIBI U 1 bubnuoteka [JOK
YyeJI0BEYECTRA https://m.edsoo.ru/863ebale
PesepBubIil ypok. O60011IEHHE TEMBI

34 «Co00111eCTBa M 9KOJIOTHYECKUE 1
CUCTEMBI

OBIIEE KOJIMYECTBO YACOB I10 34 25

[NPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus, 11 knace/ Ilaceunuk B.B., Kamenckuii A.A., Pyonos A.M. u
npyrue /Ilon pen. Ilaceunuka B.B., AkuimonepHoe o61iectBo «31atenbcTBO
«ITpocsenienue»

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Pyouos A.M. u apyrue /ITox
pen. Ilaceunuka B.B., AxkiimonepHoe o6miectBo «3narenbcTBO
«ITpocBenieHue»

* buonorus, 11 xknacc/ Kamenckuii A.A., Kacniepckas E.K., CuBornazos B.1.,
AknronepHoe obmectBo «M3paTenscTBo «IIpocBemienue»

A.A . Kamenckuii, E.A. Kpukcynos,B.B.I1aceunuk. O61ast Ouonorus 10-

1 1xmacc.

METOINUYECKHUE MATEPHUAJIBI I YYUTEJIA

H.A.ConokoB.EI'D no 6uonoruu.IIpaktuyeckasi mororoBka.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://biologylib.ru

https://interneturok.ru/
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