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HOACHUTEJBHASA 3AIINCKA

[Ipu paszpaboTke mporpaMMbl MO OHOJIOTHM TEOPETHYECKYIO OCHOBY ISt
OTIpENICNICHUsT TIOAXO0J0B K (OPMUPOBAHUIO COJEpKAHUS Y4EeOHOTO TMpeaMeTa
«buomorus» cocTaBwINn: koHuenryainbHbie noynoxenus ®I'OC COO o



B3aMMOOOYCIIOBJICHHOCTH  LI€JieH, COAEp)KaHUsA, pe3yldbTaToB OOydYeHUs W
TpeOOBaHUIl K YPOBHIO MMOATOTOBKH BBIITYCKHHUKOB, MOJOXEHHUSI 00 OOMIMX LESIX U
OPUHIMIAX, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CpPEIHEro
obmero oOpa3zoBanusi B Poccuiickoit ®enepanuu, a TakXKe TOJOKEHUS O
cnenuduke 6uonoruu, €€ 3HaUeHWU B TIO3HAHUU KUBOW MPHUPOIBI U 00eCreUeHUN
CYILLIECTBOBAHMS 4eJOBeUYEeCKOro obmiectBa. CorjaacHO Ha3BaHHBIM IOJOKEHUSM,
oTpe/ieNieHbl OCHOBHBIE (PYHKIIMU MTPOTPaMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o 6uonoruu Ja€T NpeicTaBleHre O 1eNsiX, 00 00IIel cTpaTeruu

oOy4eHMs, BOCIUTAHUS U Pa3BUTUS  OOYyYaIOIIUXCS CPECTBAMU
yuebHoro mpenmera «buonorusy, ompenensier — 00s3aTENbHOE TMPEAMETHOE
colepKaHUe, €ro CTPYKTypy, pacupenelieHue 1o pasjenam H  TeMam,
PEKOMEHIYEMYIO IOCJIEIOBATEIbHOCTh U3YYEHHs] Y4eOHOTr0 Marepuayia ¢ y4éToMm
MEXIPEAMETHBIX M BHYTPH HPEIMETHBIX CBS3€H, JIOTMKH 00pa30BaTEIBLHOIO
npolecca, BO3paCTHbIX 0COOEHHOCTEN 00yUYaroInXCsl.

B nporpamme 1o OHOJIOTMM TakXe€ YYHUTHIBAIOTCS TpPEOOBaHUS K
IJIAHUPYEMBIM JINYHOCTHBIM, METANpPEIMETHBIM M TPEIMETHBIM pe3yibTaTam
oOyueHuss B (OPMUPOBAHHU OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEJIbHOM
JEeSTeIbHOCTH/Y4eOHBIX JEUCTBUN OOy4arolmuxcs IO OCBOCHUIO COJEP KAHUA
OMOJIOTUYECKOT0 00pa30BaHMUS.

B mporpamme no Ouonorum (10-11 kmaccel, 6a30BbIil ypOBEHb) peali30BaH
MPUHIMUIT TPEEMCTBEHHOCTH B HM3y4YE€HHUHM OHWOJIOTMH, Onarojaps 4YeMy B HeEl
IpPOCMATPUBAETCS  HAINPABICHHOCTh HAa pPAa3BUTHE 3HAHWM, CBA3AHHBIX C
(dopMupoBaHueM €CTECTBEHHO-HAYYHOT O MHUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTALUN JTUYHOCTHU, FKOJOTUYECKOTO MBIIUICHUS, IPEACTABICHUN O 310pPOBOM
o0Opa3e >XM3HM M OEpEeKHbIM OTHOILIEHHWEM K OKpYXalolled MPUPOIHON cpene.
[ToaTomy Hapsily ¢ U3ydeHueM OOIIeOMOIOTHYECKUX TEOpUH, a Takke 3HaHWUW O
CTPOEHUH KUBBIX CHUCTEM PA3HOI'O PaHIa U CYIIHOCTH OCHOBHBIX MPOTEKAKOLINX B
HUX MPOLECCOB B MPOrpaMMe MO OMOJIOTHH YAEIEHO BHMMAaHHE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HaHUW B MTOBCEIHEBHOM >KU3HU JJI PEIICHUs MPUKIAIHBIX 33734, B
TOM YHCJE: NPO(PHIAKTUKU HACICACTBEHHBIX 3a00JICBaHUM YeIOBEKa, MEIUKO-
TFE€HETUYECKOT O KOHCYJIbTHPOBAaHU, 000CHOBaHUs HKOJIOTUYECKU
11e1eco00pa3HOro MOBECHUS B OKPYXKAIOUIeH MPUPOTHON cpesie, aHaan3a BIUSHUSL
XO35MCTBEHHOM  JICITEIbHOCTH  YEJIOBEKA HA COCTOSIHUE NPUPOAHBIX U
UCKYCCTBEHHBIX SKOCHUCTEM. Y CHJICHHE BHUMAHMS K MPUKIIAIHON HANPaBICHHOCTU
ydaeOHoro mpeamera «buosorus» MpOJIUKTOBAHO HEOOXOJIWMOCTBhIO OOECIeUeHUSI
YCIIOBUHM AJIsL PELIEHUs] OJHOM M3 aKTyaJbHBIX 3a7au IIKOJbHOTO OHMOJIOTHUYECKOTO
oOpa3zoBaHusi, KOTOopas Tmpenamnoiaraetr ¢GopMHpOBaHHWE Yy  OOydYarOIIMXCSA
CIIOCOOHOCTH  aJanTUPOBAThC K M3MEHEHUAM JUHAMUYHO Pa3BUBAIOLIEIOCH
COBPEMEHHOT'O MHpA.



buonorust Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUs 3aHMMAET BaXKHOE
Mecto. OHa obOecrieunBaeT (GOPMHPOBAHHWE y OOYYAIOMIMXCSI TPEACTABICHUN O
HAy4YHOM KapTHHE MHUpa, paclIupsieT U 0000IaeT 3HaHUS O KUBOU IpHUpoje, e€
OTJIMYUTENbHBIX TPHU3HAKAX - YPOBHEBOW OpraHu3allMyd W 3BOJIOIUH, CO3AAET
YCIIOBHSI JJIS: MMO3HAHUS 3aKOHOB KHBOW MPUPOIBI, POopMUPOBAHUS
(YHKIIMOHAJIBHOM T'PaMOTHOCTH, HAaBBIKOB 3J0pPOBOr0 W Oe3omacHOro obpasza
KU3HH, SKOJIOTUIECKOTO MBIIUICHHUS, IIEHHOCTHOTO OTHOIICHUS K KUBOW TIPHUPOC
U YEJIOBEKY.

Bonbiioe 3naueHue GMOJIOTHSI UMEET TAKXKE JJIs PEHICHUSI BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3a7ad  CpeaHero  oOmiero  oOpa3oBaHMA,  COLMATU3ALUU
oOyuatomuxcs. M3ydenue 6uonoruu odecrednBaeT yCIOBUS AT (POPMUPOBAHUS
UHTEJUICKTYaJbHbIX, KOMMYHHUKAIIMOHHBIX M  HUH(QOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYPhI, CIOCOOCTBYET HWHTErpallid OWOJIOTHYECKUX 3HAHUM C
MPEICTaBICHUSIMH U3 APYTUX YY€OHBIX MPEIMETOB, B YACTHOCTH, (PU3UKU, XUMHUH U
reorpaduu. Ha3BaHHbIE TOJIOKEHUS O NpPEeIHA3HAYEHUH Y4eOHOTO MpeaMeTa
«buonorus» cocraBWIM OCHOBY IS OINpPEACICHHUS MOAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHMIO €T0 COJACp)KaHUsA, TNPEJICTABICHHOTO B MpOTrpaMMe TI0
OMOJIOTHUH.

Ot6op comepkaHusi yueOHoro npenMera «buosorus» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C NO3MLUNA KyJIbTYpOCOOOpPAa3HOro MOAXOAAa, B COOTBETCTBUHM C
KOTOPBIM 00ydJarontuecss JOJKHBI OCBOWTh 3HAHHWS M YMCHHsSI, 3HAYMMBIC IS
dbopmupoBaHus 00MIel KYJIbTYpbI, OIpPEACHAIONINE aJeKBAaTHOE IOBEJCHUE
YeJIoBeKa B OKPYIKAOIIEH MPUPOJAHOM cpeje, BOCTpEOOBAaHHBIE B ITOBCEIHEBHOM
KU3HU U TPAKTUYECKOM aesTenbHOoCcTH. Oco0oe MEeCcTo B ATOM cHCTEME 3HAHMM
3aHUMAIOT JIEMEHTHI COJIEPKaHUs, KOTOPBIE CIIyKaT OCHOBOU it (HOPMUPOBAHUS
IPEACTABIEHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa U
[IEHHOCTHBIX  OPUEHTAlMAX  JIMYHOCTH, CIHOCOOCTBYIOIIUX  T'yMaHU3AIHMH
OMOJ0rHYecKOro o0pa3zoBaHusl.

CTpyKTypupOBaHUE COJEPKaHHUS Y4eOHOro MaTepuaja B MpOrpaMMe IO
OMOJIOTUM OCYUIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUs 3HAHUK 00
OTJIMYUTENBHBIX OCOOCHHOCTSIX JKMBOW MPUPOJIBI, O €€ YPOBHEBOW OpraHU3AINK U
ABOJTIOIMU. B COOTBETCTBUU C 3TUM B CTPYKType ydeOHOro npeameta «buomorus
BBIJICJICHBI CJIEAYIOLIUE CoAepKaTeabHble TMHUU: «buonorusa kak Hayka. MeTobl
Hay4yHOro mno3HaHus», «Kinerka kak Ouosjorumyeckas cucrema», «OpraHusMm Kak
Oouonoruyeckas cucrema», «CucteMa W MHOrooOpazue OpraHuyYecKOro MHUpPay,
«IBOJIOIHUS KUBOU MPUPOIBI», « IKOCHCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

ens wm3ydenus: yueOHoro mpemmera «buosorus» Ha 0a30BOM YpOBHE -
OBJIAJICHUEC  OOYYalOMUMHCS  3HAHUSAMH O  CTPYKTYpHO-()YHKIIMOHAJILHOM
OpraHW3allMM KWUBBIX CHCTEM pA3HOTO paHra ©W MNpUOOpEeTEeHHE YMEHHM



WCIIONIb30BaTh 3TU 3HAHUA [JS TPAMOTHBIX JACWCTBUHA B OTHOIICHHUU OOBEKTOB
’KUBOU MPHUPOJBI M PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTikeHue 1enu u3ydeHust yueOHoro mnpeamera «buonorus» Ha 6a3zoBom
ypOBHE 00€CreunBaeTCs peIICHUEM CIISAYIONINX 3a/1a4:

OCBOEHHE OOYYaIOIIMMUCS CHUCTEMBbl 3HAHUM O OHOJOTUYECKUX TEOPHSIX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUJIAX, CIyKaIlMX OCHOBOM
wis GOpMHUPOBAaHUS TPEACTABICHUNA O E€CTECTBEHHO-HAYYHOW KapTHHE MHUPA, O
METO/IaX HAy4YHOTO MO3HaHUS, CTPOCHUU, MHOTO0Opa3 U OCOOCHHOCTSX MKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alliU, BBIJAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
HCCJIEIOBaHMUIX B OMOIOTHH,

dopMupoBaHrne y OOy4yaroUIUMXCs TO3HABATEIbHBIX, HHTEJUICKTYAIbHBIX H
TBOPYECKUX CIOCOOHOCTEM B MpPOLECCE aHalIW3a JAHHBIX O IYyTIX pa3BUTUS B
OMOJIOTMM HAYYHBIX B3IJIAJ0B, MJIEH M MOJAXOJOB K H3YUYCHMIO >KMBBIX CHCTEM
pPa3HOro YpOBHS OpraHHU3aliiy;

CTAaHOBJICHHE Yy oOOydamommxca oOuieil KyiabTypbl, (YHKIHOHAIBHOU
IrPaMOTHOCTH, Pa3BUTHE YMEHHI OOBACHATH M OLICHUBATH SBIICHUS OKPYKAIOIIETO
MHUpa >KMBOM MpPUPOABI HA OCHOBAaHMM 3HAHMM M OIBITA, MOJYYECHHBIX TpU
U3y4EHUU OMOJIOTHH;

dopMHpoBaHMEe Yy OOyYarOIIUMXCS YMEHHUW WJUIIOCTPUPOBATh 3HAYEHUE
OMOJOTHMYECKUX 3HAHWW B TMPAKTUYECKOW JEATEIBHOCTH YEIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHH;

BOCHHTAaHUE YOEXAEHHOCTH B BO3MOYKHOCTU IO3HAHUS YEJIOBEKOM >KHBOM
IIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COONIOEHUS ATHYSCKUX
HOPM TNPU NPOBEIAECHUH OMOJIOTMYECKUX UCCIEOBAaHUM;

OCO3HaHWE IIEHHOCTH OWOJOTHYECKUX 3HAHWKA 7S TOBBIIICHHUS YPOBHS
HKOJIOTMYECKOH KYJIbTYpPHI, 1711 (OPMUPOBAHUSI HAYYHOI'O MUPOBO33PEHUS;

npUMEHEHUE MPUOOPETEHHBIX 3HAHUW ¥ YMEHUI B TOBCEAHEBHOM KU3HU JJIS
OLICHKHU NOCJIEACTBUN CBOEH JAEATEIBHOCTH 110 OTHOIIEHUIO K OKPYKAIOIIEH Cpeae,
COOCTBEHHOMY 370pOBbIO, OOOCHOBaHME M COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a001eBaHUM.

B cucreme cpeanero obmiero oOpazoBanusi «buonorus», usydaemas Ha
0a30BOM ypOBHE, SIBJISIETCS 00S3aTeIbHBIM yUYE€OHBIM IMPEAMETOM, BXOISIIUM B
coCTaB NpeaMeTHOM o0aacTh « EcTecTBeHHO-HAyUHbIE IPEIMEThD.

JInst u3ydenus: 6uosoruu Ha 6a30BOM ypOBHE CpeHEero o0iiero oopa3oBaHus
otBoauTcst 68 wacoB: B 10 kiacce - 34 vaca (1 yac B Hegento), B 11 kmacce - 34
yaca (1 gac B Hegento).



COIEPKXAHUE OBYYEHUA

10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMU U
APYTUMU €CTECTBEHHBIMU HayKaMu, Quiocoduel, 3TUKON, SCTETUKON U MPABOM.
Ponb Guonoruu B hopmMupoBaHrH COBpEMEHHON HAaydyHOU KapTUHBI Mupa. Cuctema
OMOJIOTUYECKUX HaYK.

Mertonbl MO3HaHUS KUBOU NPUPOABI (HAOIIOIEHUE, SKCIIEPUMEHT, OMKCAHUE,
u3MepeHne, Kiaccupukanusa, MOJCIMPOBAHHE, CTaTHCTUYecKas 00paboTka
JTAHHBIX ).

JemoHcTpanuu:

[Toptpetsi: U. Hapsun, I'. Mennens, H. K. Konbuos, k. Yorcon u @. Kpuk.

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

JlabopaTopHble U IpaKTHYECKHE PA0OTHI:

[Ipaktuueckas padora No 1. «/cnonb3oBaHue pa3nMuHbIX METOJOB MpPU
U3YYCHUHU OUOTOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cuCTeMbI U UX OPraHU3aIMs.

Xusble cuctemsbl (OMOCHUCTEMBI) KaK NpeaMeT U3ydeHus: ouonoruu. Otauune
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CgoiicTBa 6MOCUCTEM M UX pasHOOOpa3ue. YPOBHU OpraHU3allud OMOCUCTEM:
MOJICKYJIAPHBIN, KIICTOUHBIN, TKAHEBBINA, OPTAHU3MEHHBIN, TTOMYJISIIIUOHHOBHUIOBOM,
HKOCHUCTEMHBIN (OMOTE€OIIEHOTHYECKHU ), OnOChEepHBI.

JemoHcTpanuu:

Tabmuupl u cxembl: «OCHOBHbIE MPU3HAKU KU3HU», «YPOBHU OpraHU3aldd
YKABOU IIPUPOIBI».

O6opynoBanue: moaenb Mosiekybl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHUE KJIETKH.

XUMHUUYECKHM COCTaB KJIETKA. XUMHUYECKHE 3JJIEMEHTBI: MaKpPOJJIEMEHTHI,
MUKpO3JIeMEeHTbI. Boga 1 MUHEpanbHbIE BEIIECTBA.

OyHKIIMM BOJbI W MHHEPAIbHBIX BemecTB B kieTke. [lomnepkanue
OCMOTHYECKOTO Oananca.

benku. CoctaB u ctpoeHue OeaKkoB. AMHUHOKHCIOTHI - MOHOMEpPHI OEIKOB.
HezameHnumble 1 3aMEHUMBbIE AaMUHOKHUCIOTBI. AMUHOKHUCIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOM MOJEKyJbl (TIepBUYHAS, BTOpUYHAsA, TpPETUYHAS W
YeTBEPTUYHASI CTPYKTypa). XHWMHYECKHE CBoWcTBa OenkoB. buomorndeckue
(GyHKIIMH OEIKOB.

depMeHTHI - Onosornueckue katanuzatopbl. CTpoeHue pepMeHTa: aKTUBHBIM
HeHTp, cyocTtpatHas cnenuduuHoctb. Kodepmentsl. Butamunbl. Otinuus



(hepMEHTOB OT HEOPTaHUYECKUX KAaTaTU3aTOPOB.

VYrieBoapl:  MOHOcCaxapubl (TJII0K03a, prud03a U Je30Kcupru003a),
nucaxapuipl  (caxaposa, JakTo3a) W MoJuMcaxapuibl  (Kpaxmal, TJIMKOTEH,
Hesutoao03a). buonornueckne GyHKIUU YTII€BOJIOB.

Jlumuasl:  Tpurnunepusl, pochomunuasl, crepouasl. ['mapodunsHo
rupodoOHble  cBoMcTBa. buonornuyeckue @yHkinuu aunuaoB. CpaBHEHHE
yIIEBOAOB, OCIKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTHUU.

Hyxknennoseie kucnorsl: JHK wu PHK. Hyxkneoruasr - MoHOMEpEI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pyuknuu JJHK. Crpoenue n ¢pynxmun PHK.
Buasr PHK. AT®: ctpoenne u GyHKIIUH.

[utonorus - Hayka o kieTke. KneTouHnast Teopus - npumMep B3aMMOIECHCTBUA
ujel U GakToB B HAYYHOM MO3HAHUU. MeTObl N3yUEHUs KIIETKH.

Kietka kak 1enoctHas xxuBas cucrema. OOuiue npu3Haky KIETOK: 3aMKHYTast
HapykHasg MeMOpaHa, Mosekyinbl JIHK kak renetrumueckuil ammapar, cucTema
CUHTE3a Oelka.

Tunbl KiIeTOK: 3yKapuoTHYecKas U MpokapuoTuueckas. OcoOeHHoCTH
CTpO€HHUs NpoKapuoTHuecko kietku. Kierounas crenka Oaxrtepuil. CtpoeHue
AYKAPUOTUYECKON KIETKH. (OCHOBHBIE OTJIWYWS PACTUTEIIBHOM, XWBOTHOU U
rpUOHOMN KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYpPbl KJIETOK - KJIETOYHAsl CTEHKA, TJIMKOKAJIUKC, UX
¢ynkuu. [lnazmarnyeckas MeMOpana, €€ cBoiicTBa U pyHkuuu. [{utonnazma u eé
opranouipl. OgHomeMOpanHbie opraHounbl kietku: OIIC, ammapar Tonbmxw,
IM30cOMbI. [lomyaBTOHOMHBIE OpPraHOWIBI KJIETKH: MHUTOXOHIPHUH, IUIACTHBIL.
[Ipoucxoxnenne MUTOXOHAPUNW U Tactud. Bunel tomactun. HememOpanubie
OpraHoubl KIETKU: PUOOCOMBI, KIETOUHBI UEHTpP, UEHTPUOJIH, PECHUYKH,
KryTUKH. OyHKIUHA OPraHOMAOB KJIETKU. BKittoueHus.

SAnpo - perynaropHslid LeHTp kieTku. CTpoeHue sapa: siaepHas 000JI0YKa,
KapHoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdemoHcTpanuu:

IToptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. lllneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Juarpammel:  «Pacnpenenenue XUMUYECKUX DJIEMEHTOB B HEXKUBOU
npupoze», «PacrpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOM IPUPOAEH.

Tabmuubr u cxemsl: «llepuoandeckass TabIUIA XUMHUYECKUX DIEMEHTOBY,
«CTpoeHue MoJeKybl BoJbl», «brocunres 6enkay, «CTpoeHue MOJIEKYJIbI OeNKa,
«Ctpoenue depmentan, «HykinennoBsie kuciaotel. JJHK», «CtpoeHue MoeKybl
AT®», «CtpoeHue 3yKapruOTHUYECKON KIETKH», «CTPOCHUE JKMUBOTHON KIETKW,
«CTpoeHHE pacTUTENbHOU KIETKW», «CTpOEHHE MNPOKAPUOTHUYECKON KIIETKUY,
«CrtpoeHnue sazpa KIETKu», « Y IIeBOAb, «JIMmuasD.



O6opynoBaHue: CBETOBOW MMKPOCKOI, 00OpYyJIOBaHWE JUIsl MPOBEIEHUS
HAOJIOCHUM, W3MEpPEHUN, SKCIEPUMEHTOB, MHUKPOMpENapaThl PACTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAITBHBIX KJIETOK.

JlaGopaTopHble M IpaKkTUYeCKUEe padoThbI:

JlabopatopHass padora Ne 1. «M3ydeHue KaTaJMTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl WU KaTajasbl)».

Jlabopatopnass padora Ne 2. «M3ydeHue CTpOEHHS KIETOK PACTCHUI,
KUBOTHBIX W OaKTEepUi MO, MUKPOCKOIIOM Ha TOTOBBIX MHKpOMpenaparax u ux
ONKCAHUE.

Tema 4. ’KnuzueaessTeJJLHOCTH KJIETKH.

OOMeH BelecTB, WM MeTa0oM3M. ACCUMUIIALMS (TIJIAaCTUYECKUN 0OMeEH) 1
TUCCUMWISIIUS (SHEPreTUYeCKUuil oOMeH) - JBE CTOPOHBI €AMHOrO IIpoliecca
Merabosin3ma. Poilb 3aKOHOB COXpaHEHHs BEIIECTB M SHEPIUM B TNOHMMaHUHU
MeTaboJIu3Ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbIid. Ponbs hepMeHTOB B
0oOMEHE BEIEeCTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®orocunTe3. CBeroBas W TeMHOBasg (¢a3bl (orocuHTeza. Peakuuu
dboTocunTeza. IhHeKTUBHOCTL oTOCHHTE3a. 3HaUeHUE (HOTOCUHTE3a ISl KU3HU
Ha 3emie. BrnusHue ycnoBuit cpenpl Ha (POTOCMHTE3 M CIIOCOOBI MOBBIIMICHUS €TI0
IPOJIYKTUBHOCTU Y KyJIbTYPHBIX PACTEHUHU.

XeMOoCHHTEe3. XE€MOCUHTE3UpYIOIIUe OakTepun. 3HaYeHUE XEMOCUHTE3a s
KU3HU Ha 3eMIIE.

OHepreTuueckuif oOMeH B KJeTke. PacuieruieHue BelecTB, BBIACICHUE U
AKKyMYJUPOBAHME YPHEPTUU B KJIIETKE. JTalbl SJHEPreTHUYeckoro ooMena. I nukonus.
bpoxenne u ero Buabpl. KHCIOpPOIHOE OKHUCIEHUE, WU KIETOYHOE JIbIXaHUE.

OxucnurensHoe dbochopunupoBaHue. D@ heKTUBHOCTD
AHEPreTUYECKOro 0OMeHa.

Peaknuu MarpuyHoro cuHTe3a. Il'enHermueckass wuHpopmamms u JHK.
Peanuzanus renernueckod uHdOpmanuu B KieTke. ['eHEeTHYECKUU KOJ M €ro
cBoiictBa. Tpanckpuniusa - matpuunblii cunte3 PHK. Tpancnsuusa - 6uocunres
Oenka. Otanbel TpaHcisuuu. KoaupoBanwe amunHokuciaor. Ponb pubocom B
OuocuHTese Oernka.

Hexnerounsie popmbr xu3HM - BUpychl. Mctopust otkpeiTus Bupycos (/. U.
NBanoBckuit). OcCOOEHHOCTH CTPOCGHHUS U JKU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepnodaru. bonesHu pacTeHui, >KUBOTHBIX U UYEJOBEKa, BBI3IBAEMBIC
BUpycamu. Bupyc ummynonedpunura yenonexa (B1Y) - o3oyaurens CIIN da.
OOGpaTHas TpaHCKPUIIUs, peBepTas3a u unrterpasa. [Ipodunaktuka
pactpocTpaHEHUsI BUPYCHBIX 3a00JICBAHHIM.

JdemoHcTpanuu:

[Toptpetsi: H. K. Konpsuos, /1. . Banosckuit, K. A. Tumups3zes.



Tabmuupbl u cxembl: «Tunbsl nutanusy, «Merabonuzm», «MHUTOXOHIPUSI,
«JHepreTuueckuit oOMen», «Xmopormiacty, «Potocunres», «Ctpoenue JIHK»,
«Ctpoenue u pyHKnpoHHpOBaHUE TeHa», «CuHTe3 Oenka», «[ eHeTndecKkuit Ko,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIH 1mukn Bupyca CIIN/la,
0aktepuodaray, «Permmukarus JJHK».

O6opynoBanue: Mopenu-ammukanuu «Yasoenue JJHK u Tpanckpumniusy»,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JTHK.

Tema 5. Pa3MHOKeHUe 1 HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Krerounplii 1K, WIM JKW3HCHHBIA MWK KiIeTku. MHATepdasza m mutos.
[Ipoueccrl, mportekatouue B uHTep(daze. Pernukanus - peaxkiys MaTpUYHOTO

cunteza JIHK. Crpoenne xpomocoMm. XpoMOCOMHBIH Ha0Op - KapUOTHIIL.
JMTIon HBIN u TraIuIONTHBIN XPOMOCOMHBIE Ha0OPBI. XpomaTuel.
[uTonornueckue OCHOBBI PA3MHOXKEHUA M  HWHAUBUAYAIBHOTO  PAa3BUTHUA
OPTraHU3MOB.

Henenne kimerku - mMuto3. Craguum Murosza. lIponeccel, nmpoucxondmuye Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJOTHYECKU CMBICT MUTO3A.

[Iporpammupyemasi ruGenb KIETKHU - aromnTo3.

@opMbI pa3MHOKEHHUSI OPraHU3MOB: Oecnoiioe U nonoBoe. Buasl Oecronoro
Pa3MHOXEHUS: JIEJIEHUE HAJBOE, [IOYKOBAHNUE OJTHO- U MHOTOKJIETOYHBIX,
CIOpo0Opa3oBaHue, BET€TaTUBHOE pa3MHOXKeHHUE. VcKkyccTBeHHOE KIOHHPOBaHUE
OpraHU3MOB, €r0 3HAYE€HHE ISl CEJIEKIUH.

[TonoBoe pa3MHOXKEHHUE, €T0 OTIUYHS OT OECIIOJIOTO.

Meito3. Cragum wmenosa. [Iporecchl, NpoucXoasiue Ha CTaausxX Meno3a.
IToBenenne xpomocom B wmenose. KpoccuHroep. buosmormyeckuii CMbICI U
3Ha4YeHUE Meno3a.

['ameTtorenes - mpoiecc 00pa3oBaHUS TOJIOBBIX KIETOK Y KMBOTHBIX.
[TonoBble >kene3bl: CEMEHHUKH U SMYHUKUA. OOpa3oBaHME U Pa3BUTHUE MOJIOBBIX
KJIETOK - TaMmeT (CrmepmMaTo30M], SWLEKIEeTKa) - CIEepMaTOreHe3 M OBOTCHES.
OcoOeHHOCTH CTpOEHMsI SAWLEKIETOK M crepMaro3ounoB. OIo10TBOpEHHE.
[Taprenorenes.

NunuBuayanbHoe  pa3BUTHE (OHTOT€HE3). OMOPHOHAIIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl YMOPHUOHAIBHOTO PA3BUTHS Yy TMO3BOHOYHBIX >KMUBOTHBIX:
napobneHue, racTpynauusa, opraHorene3. IloctamOpuoHanbHOe pa3BuTHE. THITBI
MOCTAMOPHUOHAIBHOTO PAa3BUTHS: NpsMOe, HempsMoe (JIMYMHOYHOE). BrusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YpPOACTBA.

Poct u pasButue pacrenuid. OHTOreHe3 IBETKOBOTO PACTEHMS: CTPOCHHE
CEMEHHU, CTaJNH Pa3BUTHSL.

JdemoHcTpanuu:

Tabmuubr U cxembl: «POpMBI Pa3MHOKEHHSI OpPraHU3MOBY», «JIBoitHOE



OIUIOJJOTBOPEHUE y [IBETKOBBIX pACTEHHI», «BereratTuBHOE pa3MHOKECHHE
pacteHui», «Jlenenue kineTku OakTtepuit», «CTpoeHHE TMOJOBBIX KIETOK,
«Ctpoenue xpomocoMbl», «Kierounsrii mukim», «Pemmukanus JTHK», «Mwuto3y,
«Menosz», «lIpsamoe n HenpsMoe pa3BuTHE», «l'aMETOreHe3 y MIIEKOIUTAIOINX U
yenoBekay, «OCHOBHBIE CTaIMM OHTOTEHE3a.

O6opynoBanue: MHUKPOCKOI, MUKpoIpenapaTsl «CriepMaTo30U1bl
MJIEKOIIMTAIOLIET0», «SMIEeKIIeTKa MIEKONHUTaromero», «Kapuokunes B KIETKax
KOpEIIKA JIyKa», MAarHuTHAas MOJEJNb-allIUINKAIUs «/leJleHne KIeTKu», MOJIEIb
JHK, monens MeTada3HON XPOMOCOMBI.

JlabopaTopHble U NpaKkTHYECKHE PAdOTHI:

Jlabopatopnast pabora Ne 3. «HaOmromenue MuTO3a B KJIETKaX KOHYMKA
KOpPEIIIKA JIyKa HA TOTOBBIX MUKPOMIpPENapaTaxy.

JlabopatopHass padota Ne 4. «l3yyeHue CTpOEHHsI TOJIOBBIX KJIETOK Ha
FOTOBBIX MUKPOIIPENapaTaxy».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3agauu revetuku. Mcropus pazsutus reHeTuku. Poiib nuromoruu
U SMOpUOJIOTUM B CTAHOBJICHUU TE€HETUKU. BKIal pOCCHUUCKUX U 3apyOeKHBIX
Y4EHBIX B pa3BUTHE TEHETUKU. MeToapl TEHETUKH (TMOpUI0IOTUUYECKUH,
UUTOT€HETUYECKUI, MOJIEKYJISIPHO-TEeHETHUECKU). (OCHOBHBIE T€HETUYECKUE
NoHATHSA. [ eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMAs B CXEMaX CKPEIIUBAHUM.

3aKOHOMEpPHOCTH HacJeAOBaHUs MPU3HAKOB, yCTaHOBJIEHHbIE . MeHaenem.
MoHorubpuHoe CKpenBaHue. 3aKOH €IUHO-00pa3usi THOpPUIIOB TMEPBOTO
nokosieHud. [IpaBuino qomuHUpOBaHUs. 3aKOH pacIleIUICHUs NTpUu3HaKoB. [ nmnoresa
YUCTOTHI raMeT. [1o1HOE 1 HenoJIHOe TOMUHUPOBAHKE.

JHuruOpuaHoe  CKpelmuBaHWE. 3aKOH  HE3aBUCHUMOTO  HACJIEeIOBaHUS
npu3HakoB.  lluToreHeTnueckue  OCHOBBI  JUTHOPUAHOTO  CKPEIIMBAHMS.
AHanu3upymolee cKpemuBanue. Mcnoib30BaHne aHaTU3UPYIOUIETO CKPEIMBAHUS
JUIsL OTIPENIeSICHUsI TEHOTUIIA OCOOU.

CuerienHoe  HacienoBanue mpu3HakoB. Pabdora T. Moprana 1o
CLEIUICHHOMY HAcCJIECOBAHUIO TeHOB. HapymeHne cuenieHus reHOB B PE3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHas TE€OpHs HACIIEICTBEHHOCTH. | €HeTUUEeCKHE KapTHhl.

I'enetuka mona. XpoMOCOMHOE OmpenesieHHe Moyia. AyTOCOMBI M TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHble W TeTeporameTHble oOpraHusMbl. HacrenoBanue
[IPU3HAKOB, CLIEMIJIEHHBIX C MOJIOM.

N3menunBOCTh. BUbl N3MEHYMBOCTHU: HEHACIICICTBEHHAS! U HACJICICTBCHHAS.
Poman cpenpl B HeHacJIeJCTBEHHOM U3MCHYUBOCTH. XapaKTepUCTUKA
MOAN(UKAIIMOHHON M3MEHUYMBOCTU. BapHualimoHHBIN psil M BapUAIIMOHHAS KPUBAs.
Hopma peakiun npusnaka. KonuuecTBEHHbIE M KAaUECTBEHHBIC NMPU3HAKU U HUX
HOopMa peakiuu. CBoMcTBa MOAUGDUKAITMOHHON U3MEHYUBOCTH.



HacneactBenHasi, uWiu TIeHOTUNMYECKAs, W3MEHYMBOCTh. KoMOMHATHBHas
U3MEHYUBOCTh. Meio3 U TMOJIOBOM IIpOIleCC - OCHOBAa KOMOWHATUBHOM
M3MEHYMBOCTH. MyTanroHHass U3MEHYMBOCTh. Kitaccudukarys MyTamuii: TeHHEBIE,
XPOMOCOMHBIC, TCHOMHBIE. YacToTa M MpUIUHBI MyTaruii. MyTtareHHbIe (DaKTOPHI.
3aKOH rOMOJIOTHYECKUX PSAIOB B HaclieIcTBEHHOM n3mMenunBoctyu H. Y. BaBuiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uenoBeka. Kapumotun uenmoBeka. OCHOBHBIE METOABI T€HETHUKH
YyeJIOBeKa: T'eHEaIOTNUCCKUi, OJIM3HEIOBBIN, IIUTOTCHETHISCCKUM, OMOXUMHUYCCKHIA,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEIECITICHUE T€HOTHIA!
MOJIHOTEHOMHOE CEKBEHHPOBAHHUE, T€HOTUIIMPOBAHHUE, B TOM YHUCJIE C MOMOILIBIO
[M[IP-ananu3a. HacneactBeHHsie 3a0ojeBaHMs 4YeJOBEKAa: TEHHbIE OO0JIE3HHU,
00JIe3HU C HACIEJICTBEHHON MPEeapacrnoioXeHHOCThI0, XPOMOCOMHBIE OOJIE3HH.
ComaTtnyeckue u TreHepaTuBHbie MyTauuu. CTBOJIOBbIE KIETKU. [IpUHIUIIBI
310pOBOTO 00pasa >KU3HU, TUATHOCTUKHU, MPOPUIAKTUKN U JICUEHUS] TEHETUUECKUX
Oone3Heil. MenuKo-TeHETHYeCKOe KOHCYJIbTUPOBAaHUE. 3HAUYCHHUE MEIUIIMHCKOM
TC€HETUKH B MPEJAOTBPAIIEHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JleMoHcTpanuun:

IToptpetsr: I'. Mennens, T. Mopran, ['. ne ®pus, C. C. YerBepuxos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuibl 1 cXeMBbI: «MoHOrHOpUAHOE CKPEIMBAHUE U €T0
IUTOr€HETUYECKAs] OCHOBAa», «3aKOH pACIICIUIEHUS U €ro ILUTOr€HETHYeCcKas
OCHOBa», «3aKOH  YHCTOTBI  ramer», «JuruOpugHoe  CKpeluBaHUEY,
«lluTonornyeckue  OCHOBBI ~ JAUTHOPUIIHOTO  CKpeluBaHus»,  «Menosy,
«B3aumMoAenuCcTBUE  aJUIEIBHBIX T€HOB», «l €HeTHueckne KapTbl pPACTCHUH,
KUBOTHBIX M YeJloBeKa», «l['eHeTuka moja», «3aKOHOMEPHOCTH HACIIEIOBAHMS,
CUEIJIGHHOr0 C Tojiom», «Kapuotumbl uyenoBeKa U KUBOTHBIXY», «Bumisl
M3MEHUYUBOCTHY, «MoaudukainmonHas H3MEHUYMBOCThHY», «HacnemoBanue pesyc-
dakTopay, «I'eHeTrKa rpynn KpoBu», « MyTallMOHHas U3MEHYUBOCTH.

O6opynoBanue: MoJeTu-anIuIMKAMd  «MOHOTHOpUTHOE CKpEIIMBAHUE,
«Henonmnoe momuHUpoBanue», «JuruOpuaHoe ckpemnmBanue», «llepexpéct
XpPOMOCOM», MHUKPOCKON W MuUKpornpenapatr «Jlpozoduna» (HOpma, MyTaiuu
(bopMBI KPBUIBEB U OKpPACKH Teia), repdapuii «['opox moceBHOI.

JlaGopaTopHble 1 NpaKTUYeCKUe padoThI:

Jlabopatopuas pabora Ne 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO H
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOTIPETIapaTax.

JlaGoparopHas padorta Ne 6. «3yuenue moaupUKalMOHHON U3MEHUUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBONY.

Jlabopatopnast pabora Ne 7. «AHanu3 MyTaruii y apo30(puibl Ha TOTOBBIX
MHUKponpenapaTax.

[TpakTuyeckas padora Ne 2. «CocTaBieHHE U aHAJIU3 POJIOCIOBHBIX



YEJIOBEKa».

Tema 7. Cesniekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa W IpoLecC. 3apOKICHUE CENEKUUU U JTOMECTHKALIHS.
Yuenue H. 1. BaBusoBa o nieHTpax NpoOUCXOXKACHHUSI © MHOTO00pa3us KyJlIbTYPHBIX
pacTteHuii. LleHTppl NPOUCXOXKIAEHUS JOOMAIIHMX JKUBOTHBIX. Copt, mopona,
LITaAMM.

CoBpeMeHHbIE METOABI CeJeKIMU. MaccoBbI U MHIUBUIYaIbHBIA OTOOPHI B
CEJIeKUMU pacTeHUd M >KUBOTHbIX. OlLEHKa »KcTepbepa. BIuM3KopoACTBEHHOE
CKpeuuBaHue - WHOpuauHTr. Ywucras auHUA. CKpenMBaHUE YHCTBIX JIMHHIA.
I'erepo3uc, wnu rubpuanas cuwia. HepoaCTBEHHOE CKpelIMBaHUE - ayTOPUAMHI.
Otnanénnas rubpuauzanus u e€ ycnexu. VIcKycCTBEHHBI MyTareHes U Moixy4eHue
MTOJIUIUIOUIOB. JJOCTHKEHNS CENEKIINH PACTEHHUM, J)KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomorus kKak OTpacib NPOW3BOACTBA. ['€HHas WHXKEHEpHUs. OTambl
cozganusi pexkoMOuHaHTHOM JIHK u TpaHcrennsix opranusmoB. Kierounas
nnxeHepus. Kiierounsle KyabTypbl. MUKPOKIIOHAIBHOE PAa3MHOMXKEHUE PACTCHMM.
KiloHupoBaHue BBICOKOIPOIYKTUBHBIX  CEJIBCKOXO3SAMCTBEHHBIX OPraHW3MOB.

Okosornyeckre M 3thdeckue  npobnembl. MO - reHeTHuyecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI.
JleMoHCTpauuu:

[Toptpetsi: H. 1. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabmuiel 1 cxembl: kapTa «lIeHTphl NPOUCXOKACHUS U MHOTO00pa3us
KYJIbTYPHBIX pacTeHui», «llopoapl nomamHux KXKUBOTHBIX», «COpTa KyJbTYpPHBIX
pactenmity, «Ornanéanas rudpuan3anusy, «Padotel akanemuka M. @. lBaHoBay,
«Ilomunnounus», «OOBeKTHl OuoTexHosorun», «Kierounele KylabTypel H
KJIOHUpOBaHue», « KOHCTpyHpoBaHUE U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHKe: MYJISIKY TJI0J0B U KOPHEIIOAOB JUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repbapuit «CenbcKOX035UCTBEHHBIE PACTEHUS.

JlaGopaTopHblie 1 NpaKTUHYeCKHe padoThI:

Okckypeust «OCHOBHBIE METOJbl M JOCTHKEHUS CEJIEKIUU PACTCHUN U
KUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIMIO, MJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIA ~ y4aCTOK, B  TEIUIMYHOE XO3SUCTBO, J1a0OpaTOPHIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOLIMOHHAA OHOJIOTHA.

IIpennochUIkKi BO3HUKHOBEHHUS JBOJIOIMOHHOW TEOPUU. BOJIIOLMOHHAS
Teopuss U €€ MeCcTO B OHMOJOTHH. BiusHHE 3BONIOIMOHHONW TEOPHUH HA pPa3BHUTHE
OMOJIOTHY U APYTHX HAYK.



CBuzerenbctBa 3BoJoLMH. [lalieoHTONIOTMYECKHE: TOCIEI0BATEILHOCTD
NOSIBJICHUS BHUJOB B TAJICOHTOJIOIMYECKOW JIETONUCH, MEePEeXO/HbIe (POPMBI.
buoreorpaduyeckue: cxoacTBo u paznuune GayH u GIop MaTepruKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA W PA3IMuMs SMOPHUOHOB pa3HBIX BHUIOB
NO3BOHOYHBIX. CpaBHUTEIBHO-AHATOMUYECKHE: TOMOJOTHYHBIC, aHAJOTUYHBIE,
PYIMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METa0OJIMYECKUX NyTel Yy BceX
OpraHU3MOB.

OpomononHas teopusi Y. JlapBuna. I[lpeanochulku BO3HUKHOBEHUS
napBUHU3Ma. JIBMXKyIlMe CUiIbl HBOJNIONUU BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE TIPU OrPAaHUYEHHOCTH PECypCcoB, HeomnpenenéHHas N3MEHUYUBOCTD,
O0opb0a 3a CyllIeCTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bomonuu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [lomynsuus kak eAMHUIA BUAA U SBOJIOLIHMH.

JBrokyme cuiibl ((akTophl) BOIONMU BHJIOB B IpHpoje. MyTalluOHHBIHN
npouecc U KOMOMHATHBHAsg W3MEHUYUBOCTH. llomynsiiMoHHBIE BOJIHBI U Apeid
reHoB. V3011 1 MUTpanus.

EctecTBeHHBII 0TOOp - HampaBisironmii  (aktop 3Bofonud. DOpMBI
€CTECTBEHHOT'0 0TOOpa.

[TprcnocoOaeHHOCT, OpPraHM3MOB Kak pe3ysbTaT 3Bojtouuu. I[Ipumepsl
OPUCTIOCOOJIEHUH y OpraHu3MOB. ApoMop¢03bl U UAMO-aAANTALIUH.

Bun u  BupooOpazoBanue. Kpurepunm Buaa. OcHOBHble  (OpPMBI
BUJ1000pa3oBaHus: Teorpaduueckoe, IK0JIOrHIECKOe.

MakponsBosrorusi. @opMbl 3BOJIIOLIHHN: dbuneTndeckas, IMBEPreHTHAS,
KOHBEpreHTHasi, napajuienbHas. HeoOGpaTtuMocTh 3BOTIOIMH.

[IpoucxoxaeHne OT HecleuuanTu3upoBaHHbIX MpeakoB. [Iporpeccupyromas
cnenuanu3anusa. AJanTuBHAs pagualus.

JemoHcTpanuun:

[Toptpetst: K. JIunnen, K. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkensb, ®. Mromep, A. H. CeBepiios.

Tabnuupl u cxeMbl: «Pa3BUTHE OPraHUYECKOTO MUpa Ha 3eMJie», «3apOIbllin
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbObI 32
cyiiecTBoBanue», «EctecTBeHHBI 0TOOPY», «MHOTOOOpa3ue COPTOB paCTEHUI,
«Mmuoroob6pasue opoJ JKUBOTHBIX, «ITormynsuumy, «MyTanunonHas
U3MEHYHMBOCTHY, «ApoMopdossly, «Mamoamantamum», «OO0mmas aereHepanusy,
«/Bmwxymme cunbsl sBomonuny, «Kapra-cxema wMapmpyra mnytemectBus Y.
HapBuna», «bopnba 3a cyiectBoBaHue», «IIpucrnoco0IeHHOCTh OPTraHU3MOBY,
«I'eorpaduueckoe Bup000pazoBaHue», « IKOJIOTHUECKOE BUI000pA30BaAHHE.

ObopynoBaHHe: KOJUICKLMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPAaCKH,
HAOOp TUIOAOB U ceMsAH, KoJuiekius «lIpumepbl 3alIMTHBIX MPUCTIOCOOJIEHUN Y



AKUBOTHBIX», MOJieJdb «OCHOBHBIE HAINpaBIEHUS SBOJIOLUN», O0BEMHAS MOJEINb
«CTpoeHue roJIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpaduyeckass kapra Mupa, KouleKius «DopMbl COXpPaHHOCTH
HCKOIMAeMbIX JKMBOTHBIX W pacTeHuil», wmonaenp ammuimkanus «llepexpéct
XpPOMOCOM», BIIaKHbIE IpenapaTsl «Pa3zBuTue HaceKOMOro», «Pazpurtue marymkm,
Mukponpenapar «Jlpo3zoduna» (Hopma, mytanuu (OpMbl KPBUIBEB M OKPACKH
Tena).

JlaGopaTopHble M IpaKkTUYeCKUe padoThbI:

Jlabopatopuass pabora Ne 1. «CpaBHeHHE BUIOB MO MOP(}OIOTHIECKOMY
KPUTEPHUIOY.

JlabopatopHas padora Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma H
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE KU3HU Ha 3emuie.

JloHay4HBIE MPEACTABICHUS O 3apOKICHWM >KW3HW. HaydHble rumoressl
BO3HUKHOBEHUSl JKM3HM Ha 3emye: aOuoreHe3 M maHcrnepMus. XHUMHYECKas
HBOJIIOLIMSA. AOMOreHHBIM CHUHTE3 OPraHWYECKUX BEIECTB U3 HEOPraHUYECKHUX.
DKCNEPUMEHTAIBHOE MOATBEPKIACHUE XUMHUUECKOW 3BOIONMU. HavanbHble 3Tarnbl
ounonornyeckoi 3pomounu. I'mnoreza PHK-mupa. @opmupoBanne mMeMOpaHHBIX
CTPYKTYP ¥ BO3HUKHOBEHHME NPOTOKJIETKH. [IlepBble KIETKM W HMX 3BOJIOLHS.
@opMHPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButne xu3HM Ha 3emile 1o 3paM M nepuoaaM. Karapxei. Apxeickas u
npoTepo3oiickast 3pbl. [laneosoiickas spa u €€ mepuoAbl: KeMOpPUNCKUH,
OpPIOBUKCKHUH, CUITYPUUCKUN, NEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKUI.

Me3o030iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

Kaitno3oiickas 3pa v €€ nepuo/ibl: 11aJ1€OTCHOBBINA, HEOTCHOBBIN,
AHTPOIOTECHOBBIM.

XapakTepucTUKa KJIMMaTa M TeOJIOTMYECKUX MpOoLeccOB. OCHOBHBIE 3Talbl
ABOJIIOLMU PACTUTEIBHOTO M SKMBOTHOTO Mupa. Apomopdo3bl y pacTeHUd Hu
XKUBOTHBIX. [10sIBIIEHME, paclBET M BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpPraHM4Yeckoro MHpa Kak OTpaxkeHHe 3Bomrouuu. OCHOBHBIE
CUCTEMATHUYECKHE IPYIIBI OPraHU3MOB.

DBoJIIOIMA YENOBEKA. AHTPOMNOJIOTHS Kak HayKa. PazBuTue npencraBieHui o
IIPOMCXOXKJICHUH 4YelloBeKa. Meroasl u3ydyeHHs aHTponoreHesa. CXoacTBa H
pa3Iuyms 4eJ0BeKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBrxy1ue CUJIbI (paxTops) AHTPOIIOTEHE3A. Hacnencreennas
U3MEHUMBOCTb U  €CTECTBEHHbIH OTOOp. OOIIEeCTBEHHbI o00pa3  KU3HH,
U3TOTOBJIEHNE OPYJIUN TPYAA, MBILIJICHUE, PEYb.

OCHOBHBIE CTalMM W BETBU 3BOJIOLMH YEJIOBEKA: aBCTPAJONUTEKH, YemoBek
yMenblid, YenoBek npsaMoxoasmui, YenoBek HeaHIepTanbCKuM, YeloBek
pa3yMHbIii. Haxogku HCKONMaeMbIX OCTaTKOB, BpEMs CYILECTBOBaHMS, O0OJACTh



pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIUs.

Yenoeueckue packl. OCHOBHbBIE OOJIBIITNE PACHI: eBpOIIECOnIHAS
(eBpaswmiickasi),  Herpo-aBCTpajioujHas  (SKBaTOpuajbHas),  MOHIOJIOWJIHAS
(a3uarcko-amepukaHckasi).  UepTbl  MPHUCIOCOOJEHHOCTH  MPEIACTABUTENEH

YEJIOBEYECKUX paC K YCJIOBHUSIM CYIIECTBOBAHMWSA. ENWHCTBO 4YEIOBEUECKUX pac.
Kputuka pacusma.

JdeMoHcTpanuu:

[Moptpetsi: @. Penu, JI. [lactep, A. WU. Onmapun, C. Munep, I'. FOpu, Y.
JlapBuH.

Tabmuupbr 1 cxembl: «Bo3HukHoBeHue ConHeuHOM cucTembly, «Pa3Butue
OpraHhyYeckoro Mupa», «PacturenpHas  KieTka», <« KHBOTHas  KIETKay,
«IIpokapuoTnueckass kietka», «COBpeMEHHass CHCTEMa OPraHUYeCKOro MHpay,
«CpaBHEHHE aHAaTOMHYECKUX YEpPT CTPOEHUS YEJIIOBEKa M YeJOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTMYECKHX  HAXOJOK  IPEIKOB
COBPEMEHHOIO 4YeJIOBEKa», «/IpeBHeilmme moam», «/pesHue monn», «llepseie
COBPEMEHHBIE JIIOIN», «HeI0BEYECKHE Pachy.

O6GopynoBanue:  Mysspku «lIpoucxoxaeHue yenoBekay (OI0CThI
aBCTPAJIONUTEKA, MHUTEKAHTPOIA, HEaHJAEPTAJIblla, KPOMAaHbOHIA), CIIETIKU WIH
N300pakKeHUsT KaMEHHBIX OpYAMH IEpBOOBITHOIO uYelOBEeKa (KaMHHU-YOIIEPHI,
pybuna, ckpebna), TeoxpoHojoruyeckas Tabnuua, Koyekuus —«Dopmbl
COXPaHHOCTH MCKOMAEMBIX )KUBOTHBIX U PACTEHUI».

JlabopaTopHble U NpaKkTHYECKHE PAdOThI:

[Ipaktuueckas padbora Ne 1. «M3yyeHue MCKOMAeMbIX OCTATKOB PACTEHUU U
KUBOTHBIX B KOJUICKLIUSX).

DKCKypcusi «DBOJIIOLUS OPTraHUYECKOro MHUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHbIU WM KpaeBeAUYECKUI My3€eil).

Tema 3. OpranusMbl 4 OKpy:Ka0IIas cpeaa.

DKoJIOTHsl KaK HayKa. 3aJaud U pa3lesibl SKOJIOruu. MeToabl IKOJIOTMYECKUX
UCCJIEI0BAHUN. DKOJIOIMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOMTaHHA OpPraHU3MOB: BOJHAas, HAa3€MHO-BO3AYIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okosornueckue Qakropbl. Krnaccupukamus 3KOJIOrHYECKUX  (PAKTOpPOB:
abuoTuueckue, OWOTHMUECKHE M AaHTPOMOreHHble. JlefcTBHE 3KOJIOTUYECKUX
(hakTOpOB Ha OPTAHU3MBI.

Abunotnyeckue (HakTOpbl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPUOIU3M.
[IpucnocobGnenusi  OpraHu3mMoOB K  JCHCTBHUIO  aOMOTUYECKHX  (PaKTOPOB.
buonornueckue puTMBI.

buotnueckue pakropsl. Busmbl OMOTHYECKUX B3aMMOICHCTBUM: KOHKYPEHIIHS,
XHUIIHUYECTBO, cuMOU03 u ero ¢opmsbl. [lapasutusm, koomepauus, MyTyallu3M,
KOMMEHCANIM3M (KBAPTUPAHCTBO, HaXJEOHMYECTBO). AMEHCAIM3M, HEUTPAIU3M.



3HaueHHe OMOTUYECKHX B3aMMOJICUCTBUMA JUIsl CYIIECTBOBAaHUS OpPraHU3MOB B
IPUPOAHBIX COOOIIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKUA momyssiuu. (OCHOBHBIE —TOKa3aTelu
MOMYJISILIUKM: YUCJIEHHOCTh, IJIOTHOCTh, POXAa€MOCTb, CMEPTHOCTh, IPHUPOCT,
Murpanus. JJluHaMuka 4ucIeHHOCTH MOMYJISIIUN U €€ peryJsius.

JdeMoHcTpanuu:

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

Tabmumpsr u cxemsbl: kapta «lIpupomusie 30Hb 3emun», «Cpeabl oOUTaHUS
opranu3moBy, «®Dotonepuoguzmy», «llomymsamun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTU MOMYJSUU UHY30puu-TyPenbkny, «[lumesbie nenm.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlaboparopnas pabdota Ne 3. «Mopdonornueckue 0COOCHHOCTH PacTCHUHN U3
Pa3HBIX MECT OOUTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTUE YEPEHKOB
KoJIeycay.

[Ipaktuueckas padora Ne 2. «Ilocy€T MIOTHOCTH MOMYJIAINN pa3HbIX BUIOB
pacTeHum».

Tema 4. CooO1miecTBa ¥ 3K0JIOIHYECKHE CUCTEMBbI.

Coo01miectBO opraHu3mMoB - OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHI0Bas,
NpPOCTpaHCTBEHHasA, Tpoduyeckas (muineBas). Buasl-momuHanTel. CBsi3u B
OuonEeHo3e.

Okosornueckue cucteMbl (3kocuctemsl). [loHsTHe 00 »sKOcucTeMe H
onoreorieHo3e. OyHKIIMOHATBLHBIE KOMIOHEHTHI 9KOCUCTEMBI: PO TYIICHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BelecTB U MOTOK SHEPTUU B SKOCHUCTEME.
Tpoduueckue (nuieBbie) ypoBHU 3KOCUCTeMBI. [TuineBrie 1ienu u cetu. OCHOBHBIC
MOKa3aTeln SKOCUCTEMBI: OMOMacca, MPOMYKIHUSA. OKOJIOTHUYECKUE MUPAMHUIB:

MPOJYKLHH, YUCICHHOCTH, OMoMacchl. CBOMCTBA SKOCUCTEM:
YCTOWYMBOCTD, CAaMOpPETyYIIsIsl, pazsutue. CyKIieccus.

[IpuponHbie 3KOCUCTEMBI. DKOCUCTEMBI 03E€p M peK. DKOCUCTEMA XBOMHOIO
WJIA HIMPOKOJIMCTBEHHOTO JIeca.

AHTpONOreHHBIE  AKOCHUCTEMBI.  ATPO3KOCHCTEMBI. Y POOIKOCUCTEMBI.
buonoruueckoe u X035HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak (akTop ycroitunBocTH sKocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

Yuenue B. U. Bepnaackoro o Omocdepe. I'panuiibl, coctaB U CTPyKTypa
ouocdepnl. XKupoe BemectBo u ero (pyHkiuu. OcobeHHOCTH Ouochepnl Kak
r1o0anpHONM HKOCHCTEMBI. JlMHaAMHUYecKoe paBHOBECHE W OOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTbl BemecTB U OMOreOXMMHUECKHE Kbl 3IEMEHTOB (yrieposa,
azota). 30HATBbHOCTH Orochepnbl. OCHOBHBIE OMOMBI CYIIIH.



UYenosedecTBO B Onocdepe 3emiin. AHTPONOTEHHBIE U3MEHEHUS B Orocdepe.
['mo0anbHbIE HKOJIOTUYECKUE TTPOOIIEMBI.

CocymiecTBoBaHUE MIPUPOJIbI u YeJI0BEYECTBA. CoxpaHeHnue
O6ropa3zHooOpa3ust Kak OCHOBAa YCTOMUMBOCTH Ouocdepbl. OCHOBA parMmoOHaILHOTO
yNpaBJI€HUs] NPUPOJHBIMU pecypcaMHM M MX HCIOJIb30BaHUE. JlOCTHXKEHUS
OMOJIOTMH U OXpaHa MPUPOBI.

JdeMoHcTpanuu:

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

Tabmuupl n cxemsl: «Ilumessie nenw», «bHOLEHO3: COCTaB U CTPYKTypay,
«IIpupoansie cooOmectBay, «llenn nuTaHus», «IKOJOTHUECKas MUPAMHIAN,
«buocpepa u yenosek», «IkocucTeMa MHUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOTO  Jeca», «buonenos Bomoéma», «Arpoueno3», «lIpumepHbie
AQHTPONIOTCHHBIE ~ BO3JEHCTBUS Ha MpUpoAy», «BaxHeWmme HUCTOYHUKH
3arpsi3HEHMs] BO3[yXa W I'PYHTOBBIX BOI», «llouBa - BaxkHeHIIas cOCTaBIISIOLIAs
ouocgeps», «DakTopsl Aerpagauuu nouBy», «llapHukoBbiil d3pdexT», «DakTopsl
PaAMOAKTUBHOTO 3arpsi3HeHUs: Ouocdepbl», «OOmas crpykTtypa Ouocheps,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIA 3KpaH OHoOchepb,
«Kpyrosopot yriepoaa B Ouochepey, «KpyroBopor azota B IpHUpOAEH.

ObopynoBanue: Mojenb-anIuIMKanus «TUnuuHble OMOLIEHO3bI», TepOapuit
«PacturenbHble co00O1IECTBaY, KOUIEKIMH «buonenos», «Bpeaurenu BaxHenmx
CEJIbCKOXO3SIUCTBEHHBIX KYJIBTYp», FepOapuu U KOJUIEKIIMU PACTEHUN U KUBOTHBIX,
MpUHAAJIEKAIIUE K Pa3HbIM 3KOJIOTMYECKUM TpynnaM oaHoro Buaa, Kpacnast kaura
Poccuiickoii  ®enepanuu, u300paKeHHs] OXpPaHAEMbIX BHJOB pACTEHUH H
KUBOTHBIX.



INDIAHUPYEMBIE  PE3VJIBTATBI OCBOEHMA IIPOI'PAMMbLI 110
BbMOJIOI'NMN HA HBA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O
OBPA30OBAHIA

Cormacuo ®I'OC COQO, ycranaBnmuMBaroTCa TpeOOBaHUA K pe3yJbTaTaM
OCBOGHHUSl  OOYyYalOImIMMHCS ~ TMpOrpaMM  CpedHero  oOmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pE3yJIbTATOB OCBOECHUA Mpeamera «bHoJorus»
BBIJICJICHBI CJICAYIOIIME COCTABIISAIONIME: OCO3HAHUE OOYYaIOIIMMUCA POCCUUCKOM
IPaXXIaHCKOM HUJIEHTUYHOCTHU - TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIIbHOCTU
U CaMOOMpPEJEICHUIO, HaJIM4yhe MOTHUBAlMKM K  OOy4eHUI0  OHOJIOTHH,
[[EJICHANPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUM JTUYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEM M HUCTOPUYECKUX TPAIUIMN Pa3BUTUS OUOJOTHYECKOTO
3HaHUs, TOTOBHOCTh U CHOCOOHOCTh OOYYarOUIUXCs PYKOBOJICTBOBAThCS B CBOEH
JESATEIbHOCTH LEHHOCTHO-CMBICIIOBBIMUA ~ YCTAHOBKAMM, MPUCYLIUMHU CHUCTEME
OMOJOTUYECKOTO  00pa3oBaHUs, HAJIMYME HSKOJOTUYECKOTO  IMPABOCO3HAHUA,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUZHEHHBIE TUTAHBI.

JIM4HOCTHBIE PE3YyJbTaThl OCBOCHUS MpeAaMeTa «bHOJIOTUSD JTOCTUTAKOTCS B
CANMHCTBE Y4YeOHOM U BOCIHUTATEIBHOM JEATETLHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMH COLUOKYJIbTYPHBIMU, HCTOPUUYECKUMU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMH B OOIIIECTBE MpaBUIaMU M HOpPMaMHu
MOBEJICHUSI M CIOCOOCTBYIOT MpolieccaM CaMOIO3HAHMS, CAMOBOCIUTAHUS M
CaMOpA3BUTHUSA, PA3BUTHS BHYTPEHHEH TO3UIMHA JIMYHOCTH, MATPUOTU3MA,
YBAXKEHHUS K 3aKOHY W IMPABONOPAAKY, YEIOBEKY TPyJa U CTapLIEMY IOKOJCHUIO,
B3aMMHOTO YB@)XCHHs, OEpPEKHOTO0 OTHONIICHHS K KYJIbTYPHOMY HACJIEIUI0 H
TpaJULMsIM MHOTOHAalMOHAJIBHOrO Hapoaa Poccuiickoit denepanuu, Tpupoae U
OKpYKarolIEn cpelie.

JluyHOCTHBIE pE3yNbTaThl OCBOCHUSI Y4yeOHOro mnpeaMera «buoOTOTHS
JIOJDKHBI OTPaXKaTh TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOIINXCS PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEH MO3WIUEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMH, TO3UTUBHBIX  BHYTPEHHUX  YOEXKIECHHM, COOTBETCTBYIOIIHMX
TPAIUIIMOHHBIM I[EHHOCTSIM POCCHUMCKOTO OOINECTBA, PACIHIMPEHHUE >KU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLECCE PEATU3ALNN OCHOBHBIX HANPABICHHUMN
BOCHUTATEILHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaskaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMK 00YyYaIOIIerocsl Kak aKTUBHOTO U

OTBETCTBEHHOTO YWIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHUE CBOUX KOHCTUTYIMOHHBIX ITIpaB U O00sS3aHHOCTEH, YBa)XKCHUE
3aKOHA W IIPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JAEATEIBHOCTA MNPU CO3AAHUU
Y4€OHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATEIBHBIX 3aJ1ay, BBINOJHEHUU
OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPEACNISATh COOCTBEHHYIO TMO3WIIMIO 110 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU M OOBICHSATH €€;

YMEHHUE YUHUTHIBATh B CBOMX JEHUCTBUSX HEOOXOJIUMOCTh KOHCTPYKTHUBHOIO
B3aMMOJICUCTBUS JTIOJICH C Pa3HBIMU yOEKIECHUSIMH, KyJbTYPHBIMUA IIEHHOCTSIMH H
COIIMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJHHMYECTBY B IIPOIECCE COBMECTHOI'O BBINOJHEHUS
y4eOHBIX, [IO3HABATEJIbHBIX U HCCIEIOBATEIIbCKUX 3a7ad, YBAXKUTEIHHOTO
OTHOILIEHHSI K MHEHHMIO OIMOHEHTOB NPU OOCYXKJEHUH CIIOPHBIX BOMPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) MATPHOTHYECKOr0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOU IrpaXXJaHCKON UJIECHTUYHOCTH,
MaTPUOTU3Ma, YBAXKEHHUS K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH IIE€pE]l
PonuHou, ropiocTu 3a cBOM Kpai, CBOXO PouHy, CBOU S3BIK M KYJIBTYPY, IPOIILIOE
Y HACTOSLIEe MHOTOHAIIMOHAJIBHOTO Hapoa Poccuu;

LIECHHOCTHOE OTHOLIEHHUE K IIPUPOAHOMY HACIIEIUIO Y NAMSATHUKAM HPUPOIBI,
JIOCTIXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIICHUBATh BKJIaJ POCCHUMCKUX YYEHBIX B CTAHOBJICHUE U
pa3BUTHE OHWOJIOTUM, TOHUMAHHS 3HAYCHUs] OWOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

uaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIY>KeHHIO M 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) AYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:

OCO3HAHUE YXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OLIEHMBATh CUTYallUI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLLICHUE K CBOUM POJMTENSAM, CO3/IaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TIPUHSATHUS [EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguuusiMHu Hapos1oB Poccuu;

4) 3CTEeTHYECKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHUMAHUE YMOLIMOHAIIBHOT'O BO3JACUCTBUSA )KUBOM ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HbIX BHUAAX HMCKYCCTBa, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuyeckoro BocnuTaHHS, (POPMHUPOBAHHUS KYJIbTYPbI 310POBbSI H
IMOLMOHAJIBHOIO 0J1ArONOTy YU :

NOHMMAaHUE M pead3alus 370pOBOr0 M 0e30macHOro o0pasza >KU3HU
(3mopoBOe  MHUTaHHWE, COOJNIOJIEHWE TUTMEHWYECKHX TPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM pPEKUM 3aHATUA M OTAbIXa, peryspHas Qundeckas
aKTUBHOCTH), OEPEKHOIr0, OTBETCTBEHHOI'O W KOMIIETEHTHOI'O OTHOIIEHHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

MMOHMMAHHUE EHHOCTH MTPaBWJI NHIUBUAYAJIBHOTO Y KOJUIEKTUBHOT'O
0€30MacHOr0 MOBEJICHUS B CUTYaIUAX, YIPOKAIOIIUX 3[0POBBIO U KU3HU JIIO/ICH;

OCO3HAHHWE TOCJEACTBUNA M HENPUATHS BPEAHBIX NMPHUBBIUEK (YOTpeOaeHus
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) TPya0BOr0 BOCTIMTAHUSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOI00HE;

TOTOBHOCTh K AKTHUBHOM [I€SITEJIBHOCTH TEXHOJOTMYECKOW M COLHUAJIbHOU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, IUIAHUPOBATh U CAMOCTOSTEIBHO
BBINIOJIHATH TAKYIO JI€SITEIbHOCTD;

UHTEpEC K pa3iNyuHbIM cdepaM NpodecCuOHAIbHON NeATEeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyaymied mnpodeccu U peaar30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHIO U CcaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJOrHYeCKOr0 BOCITUTAHHUSI:

HKOJIOTUYECKU 1eJeco00pa3HOe OTHOILIEHHE K MPHUPOJAE KaK HCTOYHHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

MOBBIIICEHUE YPOBHS JKOJOTMYECKOW KYyJIbTYpbl: NPUOOPETEHHE ONbITA
IUIAHUPOBAHMUST TIOCTYIKOB M OLIEHKM HX BO3MOXHBIX [MOCJIEACTBUI  AJis
OKPY’KAIOIIEN CPEBI;

OCO3HaHHWE TI00ATBHOTO XapaKTepa JKOJIOTMYECKHX MpoOJieM W MyTed ux
pEeLIeHHUS;

CIIOCOOHOCTh HCIOJB30BaTh MpPUOOpETaeMble MpPU H3YyYEHUU OHOJOTUU
3HaHWST W YMEHHS TIpU peHIeHUH TMpoOJieM, CBS3aHHBIX C PalUOHAIBHBIM
OPUPOJIONIOIb30BaHUEM  (COONIOACHME  TpaBUJ  TMOBEACHHS B MPUPOJE,
HaIpaBJICHHBIX HAa COXPAHEHUE PABHOBECHS B HKOCHCTEMAaX, OXPaHy BHJOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JCUCTBUH, IPUHOCAIIMX BPEI  OKPYXKAIOLIEH
OPUPOJIHON cpelle, YMEHHE MPOrHO3HPOBATh HEOJAronpHUsITHBIE 3KOJIOTHYECKHE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIM4KME PA3BUTOTO 3KOJOTMUYECKOTO MBIIUICHHS, SKOJOTUYECKON KYJIbTYpHI,



OTbITa NEeSATETbHOCTH HKOJIOTUYECKOM HaIpaBJIeHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI MU B IO3HABATEIbHOM, KOMMYHUKATUBHON M COLIMAJILHOMN
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTHUECKON NEATEILHOCTH SKOJIOTUYECKON
HaIpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTI'O MO3HAHWS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJIOre
KYJIBTYp, CHOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpPIIICHCTBOBAHUE SI3bIKOBOW M UYUTATENbCKOM KYyJIbTYphl KaK CpEACTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

NOHUMaHUE crheupuKr OHOJIOTUM KaK HayKH, OCO3HaHUsA €& poJiu B
(GbOpMUPOBAHNN PALMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3IaHUU IIEJIOCTHOTO
npeacTaBiIeHus 00 OKpYKaloIlleM MHpe Kak O €IMHCTBE IMPHUPOJbI, YEIOBEKa H
oOmiecTBa, B TO3HAHWM MPHPOJHBIX 3aKOHOMEPHOCTEH W pEHICHHH MpodsieM
COXPaHEHUs1 IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTH OWOJIOTMU JAJIi COBPEMEHHOW LMBUIN3ALUU:
oOecriedeHrss HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3/IaHUE IEPCIEeKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX  pelIaTh pPECypCcHble  MpPOOJEMbl  pa3BUTHUSA
4eJI0BEYECTBa, MOMCKA MyTeH BbIX0/AA U3 II00aNbHBIX 3KOJOTHUECKHUX MPOoOJIeM U
o0ecrieueHuss  mepexojJa K  yCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (OPMUPOBAHHIO HOBBIX CTaHIApPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMIOJYYCHUU OWOJIOTUYECKUX 3HAHUH B IIENIAX
NOBBILICHUSI OOLIEH  KyJNbTYypbl, €CTECTBEHHO-HAy4YHOH TI'pPaMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIIMOHAJIILHON TPaMOTHOCTH OOy4Yaromuxcs, GopMupyemon
U U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOAOB MO3HAHMS, MCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCHOJB30BaTh TMOJydaeMmble 3HAHUS I aHajau3a W
OOBSICHEHUSI SBJICHUN OKPY’KAIOIIEro MUpPA U MPOUCXOAAIIUX B HEM H3MEHEHHH,
yMEHHE JeslaTh OOOCHOBAaHHBIE 3aKJIIOUEHHS Ha OCHOBE HAy4yHbIX (DAKTOB H
UMEIOIINXCS JAHHBIX C HENbI0 MOTYYSHHs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIPHO HCIIOJIB30BaTh OWOJIOTUYECKUE 3HAHUS IS
pelieHus: npoOJieM B peabHBIX )KU3HEHHBIX CUTYalINAX;

OCO3HAaHUE IIEHHOCTH HAY4YHOM JAESITEeIbHOCTH, TOTOBHOCTH OCYILECTBIISATH
INPOEKTHYIO M UCCIIEA0BATENbCKYIO IEATEIbHOCTh HHANBUIYAJIHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HEMPEPHIBHOMY  00pa3oBaHUIO U
caM000pa3oBaHUIO, K AKTUBHOMY TOJYYCHHIO HOBBIX 3HAHWUW MO OWONOTHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.



METAINIPEIJMETHBIE PE3YJIBTATbBI

MertanpenMeTHbIE pe3yJbTaThl OCBOECHHA ydeOHOro mpeamera «buonorus»
BKJIIOYAIOT: 3HAYUMBIE U1 (POPMHUPOBAHHSI MUPOBO33PEHHS 00YUAIOIINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIpEAMETHbIC) OOIICHAYYHBIE MOHSTHUS, OTpakarollue
[[EJOCTHOCTh HAy4YHOW KapTUHBI MHUpa M CHenupUKy METOJ0B MO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIrUs, SIBJIEHUE, MPOLECC,
CHCTeMa, Hay4HbIi (hakT, MPUHIIHUI, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCJIEIOBAHNE,  HAOMIOJCHUE,  HM3MEpPEHHUE,  DKCIEPUMEHT UM JIPYTux),
yHUBEpCalbHble y4eOHble JeWcTBUSL (TIO3HABaTENIbHbIE, KOMMYHHMKATHUBHEIE,

peryJISTUBHBIC), obecrieynBaroIne dbopmupoBaHue (G yHKITMOHATBLHOMN
FPAMOTHOCTH M  COLUMAJIbHOM KOMIETEHIMH OOYy4YalolUXCs, CHOCOOHOCTH
oOyJaronmxcs UCIIOJIb30BATh OCBOCHHBIE MEXIUCIUTUTMHAPHBIE,

MHUPOBO33pPEHUYCCKHE 3HAHWA W  YHUBEpPCaJIbHbIC ydeOHBIC JCHCTBHS B
MMO3HABATEILHON 1 COIMAIbHOM MPaKTHKE.

MeTtamnpenMeTHbIe pe3yiabTaThl OCBOCHUS TPOTPAMMBI CPETHETO OOIIETOo
00pa30BaHus JOJKHBI OTPaXKATh:

OBaajaenne YHHUBepPCAJIbHbIMH y4eOHBIMU NMO3HABATEJILHBIMH
AEUCTBUSIMM

1) 6a3oBbIe JJOrHYECKHE TeHCTBHA:

CaMOCTOATENLHO  (OPMYJIUPOBaTh W aAKTyalH3WpoOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh IIPH OCBOCHHUU 3HAHWM MPUEMBI JIOTUUECKOTO MBIIICHUS
(amanm3a, cUHTE3a, CpaBHEHUs, KiIacCu(HUKAINK, 0000IIECHHS ), PACKPBIBATh CMBICI
OMOJIOTMYECKUX TOHATHH (BBIACIATh UX XapaKTEepPHbIC NMPU3HAKHU, YCTAaHABIUBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTpENENATh IEN JACITCIBHOCTH, 3a7aBas TapaMmMeTpbl W KPUTEPUU WX
JIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABIICHHBIMHU IIEIISMU;

HCIIOJIB30BaTh OMOJIOTUYECKHUE TTOHATHS ISl 00bsICHEHUS (haKTOB U SIBJICHUUN
YKWBOW MPUPOJBI;

CTPOUTH JIOTHYECKHUE pACCYXACHUS (MHIYKTUBHBIC, JCIyKTUBHBIC, IIO
aHAJIOTUH), BBIABJIATH 3aKOHOMEPHOCTH W TPOTHBOPEUYHS B pacCMaTPHBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMCHSITH CXEMHO-MO/IETbLHBIE CpelncTBa TS IIPEACTaBICHUS
CYIIECTBCHHBIX CBS3CH W OTHONICHUH B M3y4aeMbBIX OMOJOTHYCCKUX OOBEKTax, a
TakkK€  TMPOTHBOPEYMH  Pa3HOrO0  pPOJa,  BBIABICHHBIX B Pa3IUYHBIX
MH(POPMAITMOHHBIX HCTOYHHKAX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMbl C Y4€TOM aHaIM3a HMEIONTUXCS
MaTepHaATbHBIX M HEMAaTePUATIbLHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B JICITEIILHOCTh, OIICHUBATh COOTBETCTBUE PE3YIIHTATOB



LEJSIM, OLIEHUBATh PUCKHU TIOCIIEACTBUMN ACSTEIbHOCTH;

KOOPJIMHUPOBATH U BBIMOJHATH Pa00TY B YCIOBUSX PEATBHOIO, BUPTYAIBHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 0a30Bble HCCIIET0BATEIbCKHE AECTBHS:

BJIAJI€Th HaBbIKAMU Y4€OHO-UCCIIEA0BATEIHLCKOW U MPOEKTHOMN JIEATENbHOCTH,
HaBBIKAMHM  pa3pellieHuss  MpoOsieM, CIOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOSITEIFHOMY MOUCKY METOJIOB PEIICHUS MPAKTUUYECKHUX 3a/1a4, TPUMEHEHHUIO
pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJI30BaTh PA3JIMYHbIE BHJBI JIEITEILHOCTH MO TOJYYEHUIO HOBOTO
3HAHMS, €ro0 HWHTEpHpeTaluu, MNpeoOpa3oBaHUI0O U TMPUMEHEHHUIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YUEOHBIX M COI[MAIbHBIX IPOEKTOB;

dbopMUpOBaTh HAYYHBIN THI MBIIUICHUS, BIaIeTh HAYYHON TEPMUHOJIOTHEH,
KITIOYEBBIMH MTOHITHSIMH U METOJIaMU;

CTaBUTb W (OPMYIUPOBATH COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHOMN
NESTEIIbHOCTH U JKU3HEHHBIX CUTYalUsIX;

BBISIBJISIT TIPUYMHHO-CJICJICTBEHHBIC CBSI3M W aKTyalIM3UpPOBATh 3ajady,
BBIIBUTATh TUIIOTE3y €€ peIIeHHUs, HaXOIUTh apTyMEHTHI JUIS JOKa3aTelbCTBa
CBOMX YTBEP)KJICHUH, 331aBaTh MapaMeTPbl U KPUTEPUU PELLICHUS;

aHAJIM3UpPOBaTh IOJYYEHHbIE B XOJE pELIEHUS 3aJaud pe3yibTaThl,
KPUTHYECKH OLEHUBATh UX JOCTOBEPHOCTh, POTHO3UPOBATh WU3MEHEHHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

OCYILIECTBIISTh LIE€JICHANPABICHHBIA MOUCK MEPEeHOCa CPEJCTB U CIOCO00B
JEHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETh TMEPEHOCHUTh 3HAHHs B TMO3HABATEIBHYIO W MPAKTUYECKYI0 00JacTh
KHU3HECATSIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE WM, MpEAJiaraTb OPUTMHAIbHBIE MOAXOJbl U PEIICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pa6ora c nHdopmanueii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOYHUKAX MH(MOpMAIK (TEKCTe yueOHOTO
nocoOusi, Hay4YHO-TIONMYJSIPHOM JIUTEparype, OWOJOTMYECKUX CJOBapsAX U
CIpPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax AaHHbIX, B VIHTepHeTe), aHaIU3UpOBATH
UHGOPMAIIMIO PA3IMYHBIX BUAOB U (OPM MPEICTABICHUS, KPUTUUECKU OLICHHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

dbopMyIUpOBaTh 3aMpOChl U MPUMEHSITh Pa3IUYHBIE METOIBI MPHU MOUCKE U
otOope Onosornveckoil mHboOpMaIK, HEOOXOIUMOMN ISl BHIMOJHEHUST YI€OHBIX
3ajay;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATHBHBIX



TEXHOJIOTMM, COBEPUIEHCTBOBATh KYJIbTYPY aKTUBHOT'O HCIOJIb30BAHUS PA3IUYHBIX
HOUCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBIOMPATh  ONTUMAIbHYIO  (OpMYy  MpeICTaBICHHUS
Ouonoruueckoi HHPpopMauu (Cxemsl, rpaduKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH U
Apyroe);

UCIIOJIBb30BaTh HAYUYHBIM S3bIK B KAdecTBE CpeACTBa Hpu padboTe ¢
OMOIOrMYecKON HHPOpMAIUE: IPUMEHATh XUMHUYECKUE, PU3NUECKUE U
MaTeMaTHUYeCKUe 3HaKM W CHUMBOJIBI, (opMyiibl, aO0peBHaTypy, HOMEHKIATYpY,
UCIIONB30BaTh M NIPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HarJIsJHOCTH;

BJaJ€Th  HABBIKAMM  paclO3HaBaHUS U 3alUThl  MH(pOpMaluW,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgiajeHHe YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHU JA€HCTBUSIMM:

1) obOmenue:

OCYILECTBIISATh KOMMYHHKAIIMH BO BCEX c(pepax jKU3HM, aKTUBHO y4aCTBOBATh
B JMaJIore WIW AUCKYCCHUHU IO CYLIECTBY 00CYXIaeMoil TeMbl (yMEHME 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATH CYXJACHHS OTHOCHTEIHHO BBIMOJIHEHUS MpeiaracMoin
3aJa4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIIUN APYTUX YYaCTHHUKOB
JUaJIOTa WM JUCKYCCHUH);

pacrno3HaBaThb HeBepOaJbHbIE CpeAcTBa OOLICHMs, NOHMMAaTh 3HA4YECHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHMS KOH(MIMKTHBIX CHUTYyallMi,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3IUYHBIMU CIIOCOOAMU OOIIEHUS W B3aUMOJACWUCTBUSA, TTOHUMATh
HaMEpPEeHUs APYTUX JIIOJeH, MPOSIBIATh YBAXKUTEIbHOE OTHOIICHUE K COOECEIHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO M JIOTUYHO HM3JIAraTh CBOIO TOUYKY 3PEHHsI C HCIIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAas IeSITeJbHOCTh:

NOHMMAaTh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIAMBUAYAIbHON
paboThI MIPU pEIICHUN OMOJIOTHYECKOUM MPOOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
PUMEHEHHS TPYMIOBLIX (HOpM B3aUMOJIEHCTBUS MPHU PELICHUH YIeOHOU 3a/1a4H;

BBIOMpPATh TEMAaTUKy W METOJbl COBMECTHBIX AEUCTBUI € Y4ETOM OOLIUX
MHTEPECOB M BO3MOXHOCTEH Ka)/I0T0 4jieHa KOJIUICKTHBA;

OPUHUMATh II€IM  COBMECTHOM  JIEATENbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHHUPOBATH JECHUCTBHUS IO €€ JOCTHKEHUIO: COCTABJIATH IUIAH JICHCTBUM,
pacmpenensaTh poiau ¢ y4€TOM MHEHUH YYaCTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBAaTh KaueCTBO CBOETO BKJIaJa W KaXKIOTO YYAaCTHUKA KOMAaHIbl B
OOIIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npeqjaraTh HOBBIE TPOEKTHI, OIICHWBATh HACH C TO3UIUKA HOBH3HBHI,



OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILLIECTBJISITh TO3UTHBHOE CTPATETMUYECKOE TOBEICHHE B PA3IUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTUBHBIMHU AeHCTBUAMM:

3) camMoopraHu3anus:

UCIIOJIb30BaTh OWOJOTMYECKUME 3HAHUSA JJIS BBISBICHUA TPoOOJIeM U UX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUAX;

BBIOMpPAaTh HAa OCHOBE OMOJIOTMYECKMX 3HAHUWA UEJNEBbIE U CMBICIOBBIE
YCTAaHOBKHA B CBOMX JEHCTBUAX M IOCTYNKAax IO OTHOUIEHUIO K >KHBOU MPUPO/IE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBJISATh IMO3HABATEIBHYIO AECSATEIbHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIHPOBAThH COOCTBEHHBIE 3aJjayu B 00pa3oBaTEIbHOMN
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOATENILHO  COCTAaBJATh IUIAH pEIIEHUs NpodieMbl C  Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacuMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIITOYTECHHI;

JienaTb OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTb
3a pELICHMUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

c1ocoOCTBOBaTh (POPMUPOBAHUIO W TMPOSIBICHUIO IIUPOKOH 3SPYIULUH B
pa3HbIX 00JacTsX 3HAHUM, MOCTOSHHO IMOBBIINIATH CBOW OOpa3oBaTENbHBIA U
KyJIbTYPHBII YPOBEHB.

4) caMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCHTb KOPPEKTHBBI B JIE€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJETh  HAaBbIKAMU  TO3HABAaTEIbHOM  pedaekcuu Kak  OCO3HAHMS
COBEpILIAEMbIX JCHCTBUH W MBICTUTENbHBIX MPOLIECCOB, HMX PE3YJbTaTOB H
OCHOBaHUIl, MCHOJB30BaTh NPUEMBI peQUIEKCUH Ul OLICHKH CUTYyalluH, BbIOOpa
BEPHOT'O PEILECHUS;

YMETh OLIEHHWBATh PUCKA M CBOEBPEMEHHO MNPUHHUMATh PEIICHHUS MO0 HUX
CHUKEHMUIO;

NpUHUMAaTh MOTUBBI WU APTYMEHTHl JPYIUX IIPU aHAJIMU3€ PE3YIbTAaTOB
NEeATEIbHOCTH;

5) npuHsiTHE ceOs ¥ APYrUX:

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

NpPUHUMATh MOTHBBI M apryMEHTbl APYrMX IMpU aHaIU3€ pe3yJIbTaToB
NEeATEIbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JPYTOro YEJOBEKA.



ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenmerHbie pe3ynbTaThl ocBoeHHsT mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue s yueoHoro npeamera «buomorus»
Hay4YHbIC 3HAHUS, YMEHHS U CIOCOOBI JACHCTBUIN MO OCBOCHMIO, MHTEPIPETALUN U
npeoOpa3oBaHUI0 3HAHUM, BUJBI JESITEIBHOCTU MO MOJYYSHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUN B PA3IUYHBIX YU4E€OHBIX CHUTYyallUsiX, @ TaKKe B PEabHBIX
KU3HEHHBIX CHUTyalUsX, CBSI3aHHBIX C OuoJsoruei. B mporpamme npeaMerHble
pe3yabTaThl MPEACTABICHBI [0 ToAaM O0yUEHHUS.

[IpeameTHble pe3ynbTaThl OCBOEHUSI yueOHOTO mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUI O MECTE U POJIKM OMOJIOTMH B CUCTEME HAYYHOTO
3HAHMS €CTECTBEHHBIX HaYK, B (DOPMUPOBAHUHN COBPEMEHHOW €CTECTBEHHOHAYYHOMN
KapTHUHBI MHpa U HAYYHOIO MHUPOBO33pPEHUS, O BKJIaJI€ POCCUNCKUX U 3apyOeKHBIX
yu€HBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHUH, (PYHKIMOHAIBHOM TI'PaMOTHOCTH
YeJ0oBeKa I PEIICHUs )KU3HECHHBIX 3a/1a4;

YMEHUE PACKPBIBATH COAEP)KAHUE OMOJIOTMUYECKMX TEPMUHOB M TMOHATHIA:
KWU3Hb, KJI€TKa, OpraHu3M, MeTabojiu3M (OOMEH BEIIeCTB U MpeBpalicHue
SHEPrUM), TOMEOCTa3 (CaMOpEryJslusl), YPOBHEBasl OpraHU3alusl KUBBIX CHUCTEM,
CaMOBOCIIPOU3Be/ICHUE (PETPOLYKIINS), HACIEICTBEHHOCTh, U3MEHUYUBOCTh, POCT U
pa3BUTHE;

yMEHUE H3Jaratb OHOJOTMYECKHE Teopuu (KJIETOYHasi, XPOMOCOMHas,
MyTallMOHHAas, LEHTpajbHas J0TrMa MOJEKYyJIsipHOH Ouonorun), 3akoHbsl (I
Menpens, T. Moprana, H. . BaBuiioBa) u yuenus (0 IEHTpax MHOTO0Opasusi
MPOUCXOKICHUS KyJIbTypHbIX pacTteHuid H. W. BaBuiosa), onpeaensiTe rpaHUIlbl
UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJAAMH HAYYHOTO MO3HAHMS B OMOJIOTMH: HAOIIOJEHUE U
ONMCAHUE JKUBBIX CUCTEM, NPOLECCOB W SIBJIICHWW, OpPraHU3alMs U NPOBEICHUE
OMOJIOrMYECKOr0 HKCIIEPUMEHTA, BbIIBU’KEHUE TUIIOTE3bI, BBISIBJICHHE 3aBUCUMOCTHU
MEXIY HCCIEIyEMbIMU BEIUYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pE3yJIbTaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUH, TEOPUN U 3aKOHOB, YMEHUE J€NaTh BHIBOJIbI
Ha OCHOBAHMH MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBIJIEIATh CYLIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U
JYKApUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OPIraHHU3MOB, OCOOEHHOCTU
npoleccoB: 0OOMEHa BEUIECTB M NPEBpAILECHUS DHEPTUU B KIETKE, (OTOCHUHTE3A,
IJIACTUYECKOT0 M SHEPreTMYecKoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meilo3a,
OIUIOZIOTBOPEHMS, PAa3MHOKEHHs, HWHIMBHIYAJIbHOIO pa3BUTUS  OpraHU3Ma
(oHTOTEHER);

YMEHHE NPUMEHATH MOJIY4YeHHbIE 3HAHWS AJI1 OOBSICHEHUS OMOJIOTHMYECKHX
IIPOLIECCOB U SIBJICHUM, JUI NPUHATHUS IPAKTUYECKUX PEIICHUN B IOBCEIHEBHOU



KU3HU C 1ENbl0 oOecrieueHus Oe30MacCHOCTH CBOETrO 3/J0POBbS U 370pPOBbSA
OKPYXAaIOIUX JIF0JIeH, COOIIOJICHUS HOPM TPAMOTHOTO MOBEJICHUS B OKPYXKaIoIlen
MPUPOTHON Cpelie, MOHUMAHHWE HEOOXOAUMOCTH WCIOJIb30BAHUS TOCTHKCHHM
COBPEMEHHOU ounosoruu " OMOTEXHOJIOTUI JUISL PalMOHAIIBHOTO
IPUPOIOTIOIH30BAHNUS;

yMEHUE pellaTh »dJIeMEHTapHble TEeHETHYEeCKHE 3aJayd Ha MOHO- U
TUTHOPUIHOE CKpEIUBaHUE, CIIETUICHHOE HACJIEAOBAHHE, COCTABISATH CXEMBI
MOHOTHOPHIHOTO CKPENIMBAHUS JJIA MPEACKa3aHusl HACIEAOBaHUS TPU3HAKOB Yy
OpraHU3MOB;

YMEHHUE BBINOJHATh JabOpaTOpHblE U MpakTUYECKHe paboThl, COONIOAATH
IpaBUJIa MpU padboTe ¢ y4COHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPUTHUYECKH OIICHWBATh M HMHTEPIPETUPOBATh HH(POPMAITHIO
OMOJIOTHYECKOTO  COJEp)KaHUs, BKIIOYAIONIYI0 TICEBJAOHAYYHBIE 3HAHUA U3
Pa3TUYHBIX HUCTOYHHKOB (CPEACTBA MAcCOBOW MH(POPMAINH, HAYIHO-TIOMYJISIPHBIC
MaTepHuaybl), ITUUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBAaHUA B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC ITMCHMEHHBIC M YCTHBIE COOOIICHHUS,
000011asi OUOJIOTUUYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
WCITI0JIb30BATh NMOHATUIHBIN arnmapaTt OHMOJIOTHH.

[IpeameTHble pe3ynbTaThl OCBOCHUSI yuyeOHOTO mpeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPAKATh:

c(hOpPMHPOBAHHOCTh 3HAHUA O MECTE M PO OWOJIOTHH B CUCTEME HAyYHOTO
3HAHMS €CTECTBCHHBIX HayK, B (DOPMUPOBAHUHM COBPEMEHHON €CTECTBEHHOHAYYHOM
KapTUHBI MUPa ¥ HAYYHOT'O MHUPOBO33PEHUS, O BKJIAJE POCCHUICKUX U 3apyOEKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE Ouosoruu, (GYyHKIUOHATIHHOM TPaMOTHOCTH
YeJIOBEKa JJIS PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBaTh COJICPKaHNE OMOJIOTHICCKUX TEPMHUHOB M TTOHSATHI: BH/I,
NOMyJsAlMsa, TEHO(OHI, 3BOJIOLMS, ABWXKYIIME CHIbl ((PaKTOPbI) SBOJIIOLHH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHJI000pa30BaHME, IKOJIOTHYECKHE (HAKTOPHI,
DKOCUCTEMA, TMPOJYIECHTHbl, KOHCYMEHTBI, PpEAyIEeHTbl, 1N  MUTAHUA,
AKOJIOTHYECKas MupaMuaa, OuoreoreHos, ouocdepa;

YMEHUE W3J1aratb OHWOJIOTHUECKHE TeopuH (dBONIOIMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKas TEOPHUS DBOJIONNU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoapiieBoro cxoncrea K. M. bapa, uepenoBaHus TJIaBHBIX HamlpaBiICHUN U
nyteit sBomorun A. H. CeseprioBa, yuenusi o ouochepe B. U. Bepnanckoro),
OTIPECIATh TPAHUIIBI UX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BJIaJIETh METOJIaMH HAYYHOI'O TO3HAHUSI B OMOJIOTHU: HAOIIOJICHUE U
OTHMCAHKE JKUBBIX CHUCTEM, TPOIECCOB W SBJICHWW, OpTraHU3AlMsS W TPOBEICHUE
OMOJOTUYECKOTO SKCTIEPUMEHTA, BHIJIBIKEHNE TUTIOTE3bI, BHISIBJICHUE 3aBUCUMOCTH
MEXIYy WCCICIyEMbIMH BEIWYMHAMHU, OOBSICHCHHE ITOJYYCHHBIX pE3yIbTaTOB,



WCIIOJIb30BAaHHBIX HAYYHBIX MOHATHI, TEOPUM M 3aKOHOB, YMEHHE JIENIATh BBIBO/IbI
Ha OCHOBAHMH MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIACIATh CYIIECTBEHHbIE IPU3HAKU CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB: BHJAOB, TMOMYJALUUNA, TMPOAYIEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB,
OMOreolleHO30B M HKOCHUCTEM, OCOOEHHOCTH IIPOIIECCOB: HACJEICTBEHHOU
M3MEHUYMBOCTU, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCIIOCOOIECHHOCTH
OpraHU3MOB, JCHCTBUS OKOJOTMYECKUX (PAaKTOPOB HA OpPraHU3Mbl, IEepeHoca
BEIIECTB M IIOTOKA SHEPIHMH B IKOCUCTEMAX, AHTPOINOTE€HHBIX H3MEHEHUN B
HPKOCHUCTEMAX CBOEH MECTHOCTH, KPYroBOpPOTa BEHIECTB U OMOTCOXUMUUYECKUX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHSTH IMOJYYEHHBIC 3HAHMS JUIsI OOBSICHEHHUS OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl NMPUHATUSA MPAKTUYECKUX PELIICHUHA B NOBCEIHEBHOMN
XKU3HH C LEJIbI0 oOecnedeHus: Oe30MacHOCTH CBOEro 3J0pPOBbS M 3J0POBbA
OKPYXAaIOIUX JIFOJIeH, COOTIOEHUSI HOPM TPAMOTHOTO MOBEJECHUS B OKPYKaIOIIEH
OPUPOJHON cpejie, MOHMMaHUE HEOOXOAMMOCTH HCHOJIb30BaHUS JOCTHXKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl pallMOHAIILHOTO MPUPOAOIOJIb30BAHNUS;

YMEHHUE pPEeIIaTh 3JIEMEHTapHbIE OMOJOTUYECKUE 3a/1ay, COCTABISATH CXEMBI
MepeHOCca BEIIECTB U PHEPTUU B IKOCHUCTEMax (LIETH MUTaHUsA);

yYMEHHUE BBIMOJHATh J1abOpaTOpHbIE U MpaKTUYECKUe paboThl, COOJIOAATH
npaBuia npu paboTe ¢ ydeOHbIM U Ja00paTOPHBIM 000PYAOBaAHUEM;

YyMEHUE KPUTHUYECKHM OIICHHBAaTh M HMHTEPIPETUPOBATh HH(OpPMAIHIO
OMOJIOTMYECKOTO  COJAEpXaHUsS, BKIIOYAIONIYIO T[ICEBAOHAYYHbIC 3HAHUS U3
pPa3IUYHBIX HUCTOYHHUKOB (CpPEACTBA MAacCOBOM MH(OpMalUU, HAYYHO-TOMYJISIPHBIE
MaTepHuaJbl), paCCMaTPUBATh III00ATBHBIC HKOJIOTUYECKUE TTPOOITIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3ULUIO;

YMEHUE CO3/1aBaTh COOCTBEHHbIE IHCbMEHHBbIE M YCTHBIE COOOLICHMS,
000011as OUOJIOTUYECKYI0 MHGOPMAIIUIO M3 HECKOJBKUX HCTOYHUKOB, FPAaMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJu4ecTBO 4acoB DJIeKTPOHHbIE
(uudpossbie)
HaumeHoBaHue pa3/iesioB U TeM
Ne i/ Kontposbubie | IIpakTnueckue o0pasoBaTejbHbIe
NMPOrpamMmbl Bcero
padoThI padoThI pecypcbl
buonorus xak Hayka 2 0.5 bubnnorexa [HOK
https://m.edsoo.ru/7f41¢c292
JKuBbl€ CUCTEMBI I KX OpraHu3anus 1 bubanorexa [IOK
https://m.edsoo.ru/7f41¢c292
XUMUYECKUN COCTaB U CTPOCHUE KIIETKU 8 1 Bu6muorexa LHOK
https://m.edsoo.ru/7f41c292
KuzuenesTeIbHOCTh KJIETKH 6 bubmnorexa LIOK
https://m.edsoo.ru/7f41¢c292
Pa3zMHOkeHUE 1 HHAUBUAYATHLHOE PA3BUTHE 5 1 Bu6morexa [OK
OpraHn3MoB https://m.edso00.ru/7f41c292
HacnencTBeHHOCTH M N3MEHUYNBOCTH 3 15 BuGmorexa LIOK
OpraHu3MoOB https://m.edsoo.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 Butmmoreka [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41c292
Pe3epBHOE BpeMs 1 bubimoreka IIOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 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

11 KITACC

Koaun4vecTBo 4acoB JJIeKTPOHHbIE
nuu(posBLIe
HaumeHoBaHue pa3/iesioB U TeM (wnpp )
Ne /i Kontpoabubie | IpakTuueckue | 00pasoBaTeibHbIe
HpOFpaMMbI Bcero
padoThI padoThI pecypceel
DBOJIIOMOHHAS OWOIOT U 9 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHHE U Pa3BUTHE KU3HU Ha 9 05 Bu6uorexa [JOK
3emiie ’ https://m.edsoo.ru/7f41cc74
Opra"nu3Mbl U OKpYsKaroIas cpeaa 5 1 Bubnunoreka [IOK
P by P https://m.edsoo.ru/7f41cc74
Co06IIecTBa U SKOJIOTHUECKHAE CHCTEMBI 9 bubauoreka [IOK
https://m.edsoo.ru/7f41cc74
PesepBHOE BpeMms 2 bubimoreka IIOK
https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KouinuecTBO 4acoB JJIeKTPOHHbIE
uudgpoBbie
Ne Jara
Tema ypoka KourpoJubnbie | IIpakTuyeckue oOpa3oBaTesbHbIE
n/n Bceero U3yYEeHUsS
padoThI padoThI pecypceel
bu6mmoreka [IOK
burosorus B cucTeme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1b1 TO3HAHUS )KUBOW TPUPOJIBI.
[IpakTuueckas padorta Ne 1 G LOK
. nonInoTexa
(CCTOTBIOBAIAC PASIMABIX 1 0.5 https://m.eds00.ru/863e6122
METOIOB IPU U3yUYEHUU
OMOJIOTUYECKIX 0OBEKTOBY
buonoruueckue cucTemsl, MpoIeCcChl 1 Bu6miorexa [OK
1 NX U3y4CHHE https://m.eds00.ru/863e6564
XuMH4eckuil coctas KieTkd. Bona u 1 BubmoTexa [TOK
MHHEPAIBLHBIE COTH https://m.edso0o.ru/863e674e
benku. CocTaB u cTpoeHnE OEITKOB 1 bu6morexa [OK
https://m.eds00.ru/863e6b72
®epMeHTHI — OHOJIOTHYECKHE
katanuzaTopsbl. JlabopaTtopHast pabota 1 05 bubnmoreka [JOK
Ne 1 «M3yueHue kaTauTHYECKOM ' https://m.eds00.ru/863e6b72
AKTUBHOCTH (PEPMEHTOB (Ha MpUMepe
aMmIIa3bl WIK KaTaaas3bl)»
bu6mmorekxa [IOK
YraeBoL. JIAmH eI 1 https://m.eds00.ru/863e6870



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

8 Hykneunosbie kuciaotel. ATD Bubsmorexa [IOK
https://m.eds00.ru/863e6d5c
9 Hcropust 1 METOTbI M3YUCHHUSI KIICTKH. Bu6mmorexa [IOK
Knerounas Teopus https://m.eds00.ru/863e6e88
10 Knerka kak nenocrHas xuBas
cucTema
CtpoeHue 3yKapuoTHYECKON KIIETKH.
JlaboparopHas padora Ne 2
«M3ydeHne cTpoeHus KIETOK bubmuorexa [JOK
11 pacTeHHIA, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepHii Mo MEKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKpOITpErapaTax u ux
OITHCAHUE
12 OOMeH BelecTB Wik MeTabOoIN3M bubnnorexa IIOK
https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 PorocuHTes. XeMOCHHTE3 https://m.eds00.ru/863e7c98
14 DOHepreTuyeckuii oOMeH Bubmzorexa LIOK
https://m.edsoo.ru/863e7aae
JKuzHeHHbIN UK KIeTKu. [leneHue
KJeTku. Muto3. Jlaboparopnast Eu6 LOK
nonMMoTeKa
15 pabota Ne 3 «HalGmoeHre MuTo3a B 0.5 https://m.edsoo.ru/863e7dcd
KJIETKaX KOHYMKA KOPEITKa JIyKa Ha
TOTOBBIX MUKpPOIIpemapaTax»
16 buocunTtes 6enka. Peakuus Bu6morexa [IOK
MAaTpUvHOro CMHTE3a https://m.eds00.ru/863e796e
17 Tpancsus — OuocuHTe3 OeNKa bu6mmorexa IIOK
https://m.eds00.ru/863e796e
18 Hexnerounsie popMbl )KU3HU — bubnuorexa [IOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BHUPYCBI https://m.eds00.ru/863e7540
bubmuorexa [JOK
19 DopMBI PA3MHOKEHHS OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios bubnuorexa LIOK
https://m.edsoo.ru/863e7f4a
OO0pazoBaHue 1 pa3BUTHE TOJOBBIX
KJ1eTOK. OII010TBOPEHHE.
JlaboparopHast pabora Ne 4 bubnnoreka [JOK
21 0.5 ,
«3yueHne cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha F'OTOBBIX
MHUKpOIpernaparax
99 WNuauBuyabHOE pa3BUTHE BuGnuorexa LIOK
OpraHu3MoB https://m.eds00.ru/863e8436
23 I'eneTnka — Hayka o bubnnorexka [JOK
HACJIEJICTBEHHOCTH U M3MEHYNBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACTIE0BaHUS
24 MpHU3HaKOB. MOHOTHOpHUAHOE brbmiorexa [JOK
P ’ pui https://m.edso0.ru/863e8878
CKpeIllMBaHUe
UTHOPHUIHOE CKpelnBaHue. 3aKOH
25 fe3aBI/IIZI/IMOFO Haine OBaHMS brbmiorexa [JOK
a https://m.edso0.ru/863e89a4
MIPU3HAKOB
CremieHHOe HaclieJOBaHNE
npu3HakoB. JlaboparopHas pabota Ne
26 5 «M3y4yeHue pe3yabpTaToB 05 Bbubnuoreka LIOK
MOHOFI/I6pI/IILHOl"O " I[I/IFI/IGPI/I,ZLHOFO ' https://m.eds00.ru/863e8c60
CKpEIIMBaHUA Y IPO30(UIIBI HA
TOTOBBIX MUKpOIIpemapaTax»
27 I'enernka mona. HacnemoBanue bu6mmorekxa [IOK



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

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

https://m.edso0.ru/863e8c60

N3menuuBocts. Henacnencrsennas
M3MEHUYUBOCTh. JlaboparopHas paboTta

Ne 6. M3ydenue Mo (pUKAIMOHHOM bubnunoreka [HOK
28 1 0.5 ]
M3MEHYUBOCTH, IOCTPOCHUE https://m.edso0.ru/863e8efe
BapUAIMOHHOTO Psijia U
BapHallMOHHOW KPUBON»
HacnencrBenHass N'3MEHUYHBOCTD.
59 JlaboparopHuas padota Ne 7. 1 05 bubnnoreka [JOK
«AHanu3 MyTanui y 1po3ohuisl Ha ' https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIpEIapaTax»
30 I'eneTnka yenoBeka 1 bubmuorexa [IOK
https://m.edso0.ru/863e8d78
PesepBHrlil ypok. O600111eHHE 110
31 TeMe «HacinencTBeHHOCTE U 1
W3MEHYUBOCTH OPTaHU3MOBY
32 Cernekist Kak HayKa U IPOLECC 1 Bubsmoreka [OK
https://m.edso0.ru/863e9214
13 MeTOI[LIVI/I JOCTHOKEHMS CEJIEKIIUU 1 Bu6morexa [IOK
pacTCHNN 1 JKUBOTHBIX https://m.edso0.ru/863e9214
24 buoTtexHonorus kak orpacib 1 Bu6morexa [IOK
MIPOU3BOACTBA https://m.eds00.ru/863e9336
OBILIEE KOJIMYECTBO HACOB I10 34 4

[TPO'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/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITACC

KosmnuecTBo yacos DJIeKTPOHHbIE
uudposeie
Ne Jara
Tema ypoka Kontpoasbnbie | IIpakTudeckue oOpa3oBaTesbHbIE
n/n Bcero H3yYEeHHUs
padoThI padoThl pecypcbl

DBOJIIOLIUS ¥ METO/IbI €€ U3YUCHUS 1 Bubmorexa [OK
https://m.edso0.ru/863ea20e

Hcropus pa3Butus npeacTaBieHUi o0 1 Bu6morexa LIOK

3BOJIIOLUU https://m.eds00.ru/863e9570

MHUKPO3BOITIOLHS 1 bu6mmoreka [IOK
https://m.edso0.ru/863e9cle

[Tomymsimus Kak sIeMeHTapHas

eAMHUIA BUJIA U DBOJIIOIHH.

JlaGopaTopHas padora Ne 1 1 0.5 bubmmorexa LIOK

patopras p - ' https://m.eds00.ru/863e99c6

«CpaBHEHUE BHJIOB T10

MOP(OJIOTHIECKOMY KPUTEPHUIOH

JIBrOKyIIME CUITBI (3JIEMEHTapHBIE 1 Bu6miorexa [OK

(paxTOpBI) 3BOIIOLHH https://m.eds00.ru/863e9da4

EcrecTBenHbIi 0TOOp M €10 (hOopMBI 1 bu6mmorexa IIOK
https://m.edso00.ru/863e9ed0

Pe3ynbrarel 3BOIOIMY:

MPUCTIOCOOIEHHOCTh OPTaHU3MOB U

BU000pa3oBanue. JlabopaTopHas 1 05 bubnuorexa [JOK

paborta Ne 2 «Onucanue ' https://m.edso0o.ru/863e9fde

MIPUCITIOCOOJIEHHOCTH OpPTaHU3Ma U €&

OTHOCHUTEITLHOTO XapaKTepa»

Hamnpasnenus n nytu 1 Bu6miorexa 1[OK

MaKpO3BOJIOIHH

https://m.edso0.ru/863e9cle



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

HeoOpaTtumocTs 3BOIIONNN

Hcrtopust sxu3Hu Ha 3emiie 1 METObI

10 R
e€ U3y4yeHust
11 ['unoTe3bl NPOUCXOXKICHUS )KU3HU Ha Bu6mnorexa LIOK
3emuiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMie no 3pam u Bu6miorexa [[OK
rnepuosaM https://m.edsoo.ru/863eabhe
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
13 [IpaxTuueckas padora Ne 1 05 bubnuoreka [IOK
«M3y4yeHne NCKONIaeMbIX OCTaTKOB ' https://m.edsoo.ru/863ea8hc
pPaCTCHHIA U KUBOTHBIX B
KOJUICKIIUSX
14 CoBpemeHHas cuctema Bu6mmorexa [IOK
OpraHUYeCKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIONHMS YeIOBEKA (aHTPOIIOTEHES) Bubsmoreka [OK
https://m.edso0.ru/863eac2c
16 JBrxyiye cuibl ((hakTopsl) Bu6miorexa [OK
AHTPOIIOTCHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH IBOJIOLUH
YeJIoBeKa
YenoBedyeckue packl U PUPOTHBIC Bu6mnorexa LIOK
18 :
ajarTaluy YejIoBeKa https://m.edsoo.ru/863eaea2
PesepBubIil ypok. O600611eHNE 1O
19 TeMe «BO3HHKHOBEHUE U pa3BUTHE
YKU3HU Ha 3eMIIe»
20 DKoJorus Kak HayKa
21 Cpenbl 0O0UTaHMS U SKOJIOTHYECKHE bubnnorexka [JOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

baxTopsl

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

AlGuoTtndeckue HakTophbI.
Jlaboparopnas pabota Ne 3.
«Mopdodonoruueckue 0COOEHHOCTH

22 pacTeHuil U3 pa3HbIX MECT OOUTaAHUY. 0.5 BH6J_IHOTeKa HOK
https://m.edsoo.ru/863eb10e
Jlaboparopuas pabota Ne 4.
«BnusHue cBeTa Ha POCT U pa3BUTHE
YepEeHKOB KoJIeyca»
23 buoruueckue GpakTophl But6mmoreka [IOK
https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
24 nonyssitun. [Ipaktudeckast padora No 0.5
2 «[loacy€t mIOTHOCTH MOMYJIALMI
pa3HbIX BUJOB PACTEHUI»
o5 Coob1ecTBa OpraHu3MOB — Bubmmoreka LIOK
OHoIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI Bu6morexa [IOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
57 OcHOBHBIE TIOKa3aTeNN IKOCUCTEMBI. Bu6uorexa [JOK
OKOJOTUYECKHIE MUPAMULIBI. https://m.edsoo.ru/863eb5fa
CaoiicTBa sxocucteM. CyKieccus
28 [IpupoHbIE S5KOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa — rimobanpHas sKOCHCTEMA Bu6mmoreka LIOK
3emun https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS Bu6miorexa [IOK

o6uocdepsl

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emun 1
33 CocymiecTBoBaHUE TPUPOIBI U 1 Bu6mmorexa LIOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O6001IEHUE TEMBI
34 «Co0011eCcTBa U DKOJIOTTUECKHAE 1
CHCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 25

I[TPOT'PAMME



https://m.edsoo.ru/863eba1e

YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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