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MHNOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke mporpamMmbl MO OWOJIOTHH TEOPETHUECKYIO OCHOBY MJIS
OTIpe/IeNieHUs] TMOAXO0M0B K (OPMHUPOBAHUIO COJIECpXKAHUS Y4eOHOTO TMpenmMera
«buonorusty  coctaBwiM: KoHIenTyaidpHble mnojoxkenuas PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJAEp)KaHUs, pe3yJbTaToB OOyueHus u
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, ITOJIOKCHHS 00 OOIIMX LEJSIX U
NPUHIIATIAX, XapaKTePU3YIOUUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHETO
obmero oOpazoBanusi B Poccuiickoit ®denepanmu, a TakkKe TMOJIOXKEHUS O
cnernupuke Onosoruu, e€ 3HaYCHUU B MO3HAHUH KUBOUW MPUPOJIBI U 00€CIIeYCHUN
CYLIECTBOBAHMS 4YeJoBeuecKkoro ooduiectBa. CoriacHO Ha3BAHHBIM IOJIOKEHUSM,
oTpeieNieHbl OCHOBHBIC (PYHKIIMH MTPOTPAMMBI ITI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 OuoJiorMM Ja€T MpPEACTaBICHUE O LeIX, 00 oOme
cTpaTernu OOy4YeHHs, BOCHHTAHHUA M PAa3BUTHS OOYYAIOIIMXCS CPEACTBAMU
yueOHoro mnpeamera «buosorus», omnpeneiaseTr o00s3aTeNnbHOE NPEIMETHOE
collepKaHUe, €ro CTPYKTypy, pacopelneieHue Io pasjeinaM U Temaw,
PEKOMEHIYEMYIO TIOCIIeIOBATENBHOCTh N3YUCHHS Y4EOHOTO MarepHayia ¢ y4EToM
MEXIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTHKH 0O0pa30BaTEIBHOTO
mpoliecca, BO3PACTHBIX 0COOCHHOCTEH 00yUYarOIIHXCA.

B nporpamme mo OuONOTMM TakKe YYMUTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JINYHOCTHBIM, METallpPeIMETHBIM M TPEAMETHBIM pe3ybTaTaM
oOyduenuss B (OPMHPOBAHUM OCHOBHBIX BHJIOB Y4YEOHO-IIO3HABATEIbHON
NEeATEeIbHOCTH/YIEOHBIX JIEHCTBUIA OOYYAIOIIMXCS TI0O OCBOCHHIO COJCPIKAHUS
OMOJIOrHYecKoro oOpa3oBaHMUsL.

B nporpamme no 6uonorun (10—11 xnaccel, 6a30BbIi yPOBEHb) peain30BaH
NPUHIIAI TPEEMCTBEHHOCTH B W3Yy4YeHHMH Ouosioruu, Omaromaps 4emy B Hel
POCMATPUBAETCA HAMPaBICHHOCTh HAa pPa3BUTHE 3HAHWUW, CBSA3AHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  LEHHOCTHBIX
OpHEHTAIIUN JIMYHOCTH, SKOJOTUYECKOTO MBIIIJICHUS, MPEJCTABICHUIN O 37J0pOBOM
oOpa3e >XM3HH W OEpEeKHBIM OTHOIICHHUEM K OKPYXKAIOIIeH MPUPOIHOW Cpele.
[ToaTomMy Hapsay ¢ M3yd4eHHEM OOIIEOHMOIIOTUUYECKUX TEOPHUl, a TakKe 3HAHHHA O
CTPOCHHH KUBBIX CHCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIECCOB B MpOrpamMme Mo OMOJOTHH yJEJICHO BHUMAaHHE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHW B MMOBCEIHEBHOM JKU3HU JUIsl PEIICHUS MIPUKIIAIHBIX 3a7a4, B
TOM 4HKcje: NPOGUIAKTUKMA HACIEICTBEHHBIX 3a00JIeBaHUN YelIOBEKa, MEIUKO-
I€HETUYECKOTO KOHCYJIbTUPOBaHUS, 00OCHOBaHUS HKOJIOTUYECKU
1IeJIeCO00pa3HOro0 TOBEACHUS B OKpY)KAIOIIEH NPUPOTHOW Cpele, aHamu3a
BIIMSTHUSL XO3SHUCTBEHHOW AESITENFHOCTH YEJIOBEKAa HAa COCTOSHUE MPUPOAHBIX U
MCKYCCTBEHHBIX 9KOCHCTEM. Y CHIIEHNE BHUMAHUS K MPUKIATHON HANPAaBIEHHOCTH
yaeOHoro npenmera «buosorus» MpoIUKTOBAaHO HEOOXOIUMOCTBHIO 00ecreueHus



YCIIOBUH ISl pEIICHUs] OJTHOM M3 aKTyaJIbHBIX 3ajay IIKOJbHOTO OMOJIOTHYECKOrO
oOpa3zoBaHus, KoTopas mpennonaraetr (GopMupoBaHve Yy 0Oydarouuxcs
CIIOCOOHOCTH aJanTUPOBATHCS K HW3MEHEHHUSM JTUHAMHUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOTO MHUpA.

buonorust Ha ypoBHE cpenHero o0miero oOpa3oBaHHUs 3aHHMMAeT Ba)XXHOE
mecto. OHa oOecreunBaeT (OPMHUPOBAHUE y OOYYAIOMIMXCS MPEACTABICHUN O
HAyYHOW KapTUHE MHUpA, pacimpsieT U 0000IIaeT 3HaHUS O KUBOU MPHUpPOIE, €€
OTJIMYUTENIbHBIX TPU3HAKAX — YPOBHEBOW OpraHu3allid M HBOJIOIUHU, CO3MAET
yCIOBUSI  JJIA: TO3HAaHUS  3aKOHOB  JKUBOW  MPUPOJIBI,  (POPMUPOBAHUS
(YHKIHMOHAJIBHOM T'PaMOTHOCTH, HAaBBIKOB 3J0pPOBOrO M Oe3omacHoro ooOpasa
KHU3HHU, SKOJOTHUECKOTO MBIIUICHHUS, IICHHOCTHOTO OTHOIIEHUS K KUBOM MpHUpOIE
U YEJIOBEKY.

Bosbiioe 3HaueHre OUOIOTUSI UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHbBIX U
pa3BUBAIOIIMX  3aJa4  CpeaHero  oOmero  oOpa3oBaHuWs,  COIHAIM3AINN
oOyuatoruxcs. M3yuenne 6monoruu o0ecneunBaeT ycioBus s (hOpMHpPOBAHHUS
WHTEJUICKTYalbHbIX, KOMMYHHMKAITMOHHBIX ¥ HWH(GOPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYphl, CIOCOOCTBYET HMHTErpalliy OHWOJIOTMYECKHUX 3HAHHUM ¢
MPEACTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUU
u reorpadun. Ha3BaHHBIE TOJOXKEHUS O TMpeIHA3HAYCHWH y4eOHOTO MpeaMeTa
«buonorus» CcOCTaBUIM OCHOBY JUIS ONPEICICHUS MOAXOJO0B K OTOOpY H
CTPYKTYPUPOBAaHUIO €ro COJAEpKAaHMs, IMPEACTABIECHHOIO B MPOrpamMMme [0
OHMOJIOTHH.

Ot6op coxaepkanus ydeOHOro npenmera «buosorus» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C TO3UIHMK KyIbTypoCOOOpPa3HOTO TMOIX0Ja, B COOTBETCTBUU C
KOTOPBIM OOYyYaloluecs: JOJDKHBl OCBOMTH 3HAHMS M YMEHUS, 3HAUYUMBIC IS
dopMupoBaHus OOIIEH KylIbTYpbl, ONPENCNAIOIINE aJeKBAaTHOE IOBEJICHUE
YyeJioBeKa B OKpYXKarollled MPUPOAHON cpesie, BOCTpEOOBAHHBIE B MOBCEIHEBHOMN
KU3HU U TpaKTUYecKoil aestenbHOCTU. Oco00€ MECTO B 3TOW CUCTEME 3HAHMM
3aHUMAIOT JIEMEHTHI COACPKAHMSI, KOTOPBIE CIy»,aT OCHOBOM i1 (POPMUPOBAHUS
MPEJICTABJICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OPUEHTAIMSAX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  TIyMaHHU3alUU
OMOJIOrMYECKOr0 0Opa3oBaHUsI.

CTpykTypupoBaHHE COJECp)KaHUS y4yeOHOro Marepuala B TMPOrpamMme IO
OMOJIOTMH OCYILIECTBICHO C YYETOM MPUOPUTETHOrO 3HAYEHHUS 3HAHUHA 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOUM MPHUPO/IbI, O €€ YPOBHEBOM OpraHu3aluu U
HBOJIIOIMHU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npenmera « buonorus»
BBIJICTICHBI CIICAYIOIINE COJepKaTeNbHble MTUHUN: «bronorus kak Hayka. MeTosl
Hay4yHOTO To3HaHMs», «KieTka xak Ouonormueckas cucreman, «OpraHu3m Kak



Oouonoruueckas cucrema», «CuctemMa M MHOroo0Opasue OpraHMYecKOro MHUpay,
«IBOJIOHS KUBOU IPUPOABI», « IKOCUCTEMBI U MPUCYIIHUE UM 3aKOHOMEPHOCTHY.

Llenp m3yuenus ydeOHoro mpenmera «buomorus» Ha 0a30BOM YPOBHE —
OBIAJIcHHE  OOYy4YalOUMMHCS  3HAHUAMU O  CTPYKTYpHO-(QYHKIIMOHAJIHHOU
OpraHM3allMM JKHUBBIX CHCTEM pa3HOr0 paHra M NpuoOpeTeHHe YMEHUM
UCIIONIb30BaTh ATH 3HAHHS S TPAMOTHBIX JEHCTBUH B OTHOIICHHMH OOBEKTOB
YKUBOUW TIPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOIIEM.

JlocTxeHue 1enu u3ydeHus: yueOHoro npenmera «buonorusp» Ha 6a3oBoM
YpOBHE 00€CIIeUNBAETCS PEIICHUEM CIEAYIOIINX 3a/1ay:

OCBOGHHE OOYYAIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKHUX TEOPHSIX,
YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MpaBUiiaX, CIyKalldX OCHOBOU
Uit (opMHpOBaHUS TIPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHMHE MHUPA, O
METO/IaX HAYYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOCHHOCTSX >KHBBIX
CHCTEM Pa3HOTO YPOBHS OPTaHM3AIINH, BBIIAIOMINXCS OTKPBITUAX U COBPEMEHHBIX
HCCIIEIOBAHUSIX B OUOJIOTHH;

dbopMupoBaHrUe y OOYYAIOIIMXCS MO3HABATENbHBIX, MHTEJUIEKTYAJIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEW B MpOLIECCE aHalIW3a JAHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAYYHBIX B3IJISIIOB, MAEH M MOJXOJOB K H3YYEHHUIO >KUBBIX CHCTEM
pa3HOro YpPOBHS OpraHU3aIiy;

CTAaHOBJICHHE Yy OOyd4arommxcs oOmei KyiabTyphl, (YHKIMOHAJIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHSATH U OLICHUBATH SIBICHHS OKPY>KAIOIIETO
MUpa >KMBOM MPUPOJLI HAa OCHOBAaHMUM 3HAHWWA W OIbBITA, MOJYYEHHBIX MPHU
M3y4YeHUH OMOJIOTHH;

dopMupoBaHre y OOYYAOIIMUXCS YMEHHMA WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMUECKUX 3HAHUM B MNPAKTUUYECKOM NEATEIbHOCTH YEeIOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEIULMHCKUX TEXHOJOTUHN U arpoOMOTEXHOIOTHA;

BOCIIUTAaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YEJIOBEKOM >KHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIIECHUSI K HEM, COOTIOICHUS] ATUYECKUX
HOPM TIIPU MTPOBEICHUH OMOJIOTUYECKUX HCCIIETOBAHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHHWM [JIs1 TOBBIILIEHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpPHI, A1 (POPMUPOBAHMSI HAYUHOTO MUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUN U YMEHHUM B TTOBCETHEBHOM KU3HU JJISI
OLIEHKH TIOCJIE/ICTBUI CBOEH NEATEILHOCTH MO OTHOIIEHUIO K OKPYKaIOIIeH cpene,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHWE U COOJIOACHHE Mep NPOPUIAKTHKA
3a00JIeBaHUH.

B cucreme cpennero oOmiero ooOpasoBanusi «buonorus», u3ydaemas Ha
0a30BOM YpOBHE, SIBIISIETCS 00S3aTeNbHBIM YYEOHBIM MPEAMETOM, BXOMISIIAM B
cocTaB IpeaIMeTHOM 0bmacTi «EcTecTBeHHO-HAYYHBIE TIPEIMETHD».



Jlns u3yueHus: 6MoJIoruy Ha 6a30BOM YPOBHE CPEIHETO 00IIero 00pa3oBaHus
otBOoAMUTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 gyac B Henento), B 11 kiacce — 34
yaca (1 gac B Hezieu0).



COILEPKXAHUE OBYUYEHUA
10 KJTACC

Tema 1. buoJsiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (pusiocopueit, STUKON, SCTETUKON U MPABOM.
Ponp Owonormu B (OpPMHUPOBAHMHM COBPEMEHHOW HAyYHOW KapTHUHBI MHpA.
Cucrema OHOJIOTMYECKUX HAYK.

MeTobl T03HaHUSI )KUBOUM IPUPOABI (HAOII0IEHUE, IKCIIEPUMEHT, OITUCAHUE,
U3MepeHue, KiacCu(puKalMs, MOJETUPOBaHUe, CTaTHUCTHYecKas 00paboTka
JTAHHBIX ).

JleMoHCTpanuu:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbios, /[x. Yorcon u @. Kpuk.

Tabnuibl 1 cxeMbl: «MeToIbl TO3HAHUS JKUBOU MIPUPOJIBI.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

[Ipaktruueckass padora Ne 1. «Jcnosb3oBaHue pa3IMYHBIX METOAOB IPHU
U3Y4YEHUU OMOJOTHYECKUX OOBEKTOB.

Tema 2. 7KuBble cucTeMbl H MX OPraHU3AUA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHusi onosorun. OTinyue
JKHUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CBoiicTBa OMOCHCTEM U MX pa3HOOOpasue. Y POBHU OpraHU3aIMi OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MONMYJISIHUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTeoeHOTHYeCKuH ), OMoCc(epHBI.

JleMoHCTpanuu:

Tabmumbl 1 cxeMbl: «OCHOBHBIC TIPU3HAKH JKU3HW», «YPOBHU OpraHU3AIuU
JKUBOU MTPUPOIBI».

O6opynoBanue: mojaenb MoJiekyibl JITHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUN COCTaB KJIETKH. XUMHUYECKHE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHKpPO3JIEMEHTBL. Bo/la 1 MUHEpanbHbIE BELIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BeElIECTB B KieTke. l[lomnepxanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u crpoeHne OenkoB. AMUHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3aMeHnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHl. AMUHOKHCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJEKyNbl (MEepBUYHAsl, BTOPUYHAS, TPETUYHAS W
YeTBEPTHUYHAs CTPYKTypa). XHMHUYECKHE CBoiicTBa OenkoB. buonormueckue
(GyHKUIMH OENKOB.



®epmeHThl — Ouosormyeckue KaraiauzaTopel. CTpoeHue (¢epMeHrTa:
aKTUBHBIA IIeHTp, cyOcTpaTHas crneuupuuHoctb. KodepmenTsl. BuramMuHbI.
OTnunuusg pepMEHTOB OT HEOPTAHUYECKUX KaTalIU3aTOPOB.

YrimeBogel:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W J1e30KCHupu003a),
aucaxapuipl  (caxapo3a, JakTo3a) MW nosMcaxapuibl (Kpaxmall, TJIMKOTEH,
HesuToa03a). buonornueckue GyHKIUU yriieBOAOB.

Jlunuae:  Tpurnuuepuabl, ¢GocPoaunuasl, crepounsl. [uapoduasHO-
rusipopobHble  cBoiicTBa. buonornueckue @yHkumu sunuaos. CpaBHEHHE
YTJI€BOJI0B, OEJIKOB U JIMMHUI0B KaK UCTOYHUKOB YHEPTUU.

Hyxnennoseie kucnorsl: JHK wu PHK. Hykneotmaet — MoHOMEpHI
HykiIenHOBbIX kucnoT. Ctpoenne u ¢pynkuuu JHK. Ctpoenne u ¢ynkun PHK.
Bunet PHK. AT®: ctpoenne u QpyHkmum.

[uronorus — Hayka o kietke. Kiietounas teopust — npumep B3auMOAEHCTBUS
uaei 1 GakToB B HAYYHOM MO3HAHUHU. MeTObl N3yUEHUs KIIETKH.

Knerka kak memoctHas >kuBas cuctema. OOIIMe NPU3HAKH KIETOK:
3aMKHyTasi HapykHas MemOpana, mosiekynbl JIHK kak remermueckmii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTHuYecKass W mpokapuotuyeckas. OcoOeHHOCTH
CTpOEHHUs MpOKapHOTUYECKOM KieTku. Kierounas crenka Oaktepuii. CtpoeHue
YKapUOTUYECKOW KIETKH. OCHOBHBIE OTJIMYMS PACTUTENIBHOW, >XUBOTHOU U
rpUOHOM KJICTKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, UX
¢bynkuuu. [Ina3zmarnueckas memOpana, e€ cBoiicTBa v pyHkuuu. [{utomnasma u eé
opranouipl. OnHoMemOpanHbie opraHouabl kietku: OIIC, ammapar [Nonbmxu,
m30coMbl.  [IoyaBTOHOMHBIE OpraHOWIbl KIETKU: MHUTOXOHIPHUH, IUIACTUIBI.
[Ipoucxoxnenne MUTOXOHApUM u mactua. Buasl mmactun. HememOpanHbie
OpraHOMJIbl KJIETKU: PUOOCOMBI, KJIETOUHBIA WEHTP, LIEHTPUOJIH, PECHUYKH,
KryTUKA. OyHKIIMU OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHslid HeHTp KieTku. CTpoeHue snpa: siaepHas o00J0YKa,
KapuoIula3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JlemoHncTpanum:

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

[unarpammel:  «PacnpeneneHne XMMHAYECKHX JJEMEHTOB B HEXMBOU
npupone», «PacnpeneneHne XuMHUECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubl u cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKyYIbI BOAB, «bruocunres 6enka», « CTpoeHHe MOJIEKYIIBI OeNKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotsl. [JHK», «Ctpoenune Monexybl



AT®», «CtpoeHne 3yKapuOTHYECKON KIETKW», «CTpOEHUE >KMBOTHOU KIIETKWY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOW KIIETKNY,
«CTpoeHue sizipa KIETKN», « Y TIAEBOAb, «JIMIuIbD.

ObopynoBaHue: CBETOBOW MHKPOCKOM, OOOpYAOBaHHME Jsi TPOBEACHUS
HAOJIOACHUHM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpPENapaTbl PacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAIIBHBIX KIIETOK.

JlabopaTopHble U MpaKkTHYECKHEe PadoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqTuTUYECKON AaKTUBHOCTH
dhepMeHTOB (Ha MpUMEpe aMuiIa3bl UK KaTala3bl)y.

JlabopaTopHas pabGota Ne 2. «M3ydyeHue CTpOEHHMS KJIETOK pacTEHUH,
JKUBOTHBIX M OaKTepuil MoJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpoOIpenapaTrax M HMX
OMHUCAHUEY.

Tema 4. ZKusHeaesITeJIbHOCTD KJIETKH.

OOMeH BellecTB, WK MeTa0o0JIu3M. ACCUMMWIAIMS (TUIACTUYECKUI OOMEH) U
TUCCUMMWISIUSA (PHEpPreTUUYecKuidi oOMEH) — JIB€ CTOPOHBI €AMHOTO Mpoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPTUM B TMOHUMAHUU
MeTabou3Ma.

Turnbel oOMeHa BelecTB: aBTOTPO(DHBIN U reTepoTpodHbIil. Posb dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPAIICHUN YIHEPTUH B KIICTKE.

®ortocunrte3. CBetoBas u TemMHOBass (a3pl  (orocunreza. Peakuun
dborocunTe3a. DPheKTUBHOCTL (hoTOCHHTEe3a. 3HAUCHUE (POTOCHHTE3a IS KU3HU
Ha 3emse. Bausinue ycioBuii cpeqibl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIMICHUS €T0
MPOAYKTUBHOCTU Y KYJIBTYPHBIX PACTCHUM.

XemocuHTEe3. XEeMOCUHTE3UPYIOIUe OakTepuu. 3HAUYCHUE XEMOCHHTE3a ISt
JKU3HU Ha 3eMJI€.

DHepreTruuecknii oOMeH B KjeTke. PaciierieHue BelecTB, BBIACICHUE U
aKKyMYJIMpPOBAHME DHEPrUM B KIETKE. JTambl HHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxkenwe u ero Bujabl. KuciopoaHoe OKHCICHHE, WU KJIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBanme. OddexTuBHOCTDH
AHEPIreTUICCKOro OOMEHA.

Peakuum wmatpuuyHoro cuHTe3a. [eHernueckas wuHdpopmanus u JIHK.
Peanuzanusi renerndeckoil wHGOpMAlUU B KIETKE. |'€HETMYECKHM KOJ U €ro
cBoiicTBa. Tpanckpunuus — Marpuusblii cuHTe3 PHK. Tpancnsiuua — Guocunres
Oenka. Ortambl TpaHcisiuu. KommpoBanue amuHOKHCIOT. Ponmb pubocom B
OounocuHTe3e OenKa.

Hexnerounsle hopmbl )Ku3HU — BUpYChl. cTopus oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMS W JKM3HEHHOTO IIMKJIa BHPYCOB.
baktepuodaru. bone3nu pacteHui, >KXUBOTHBIX U YEJIIOBEKA, BBI3LIBAEMbIC
Bupycamu. Bupyc ummynozaedunuta yenoreka (BMUY) — BozOyautens CIIM/la.



OOpatHas ~ TpaHCKpuIlMs, peBepraza U  uHTerpaza. lIpodunakrrka
pacrpocTpaHeHus BUPYCHBIX 3a00JI€BaHUM.

JlemoHcTpanuu:

[Toptpetsi: H. K. Konwuos, /. . Usanosckuii, K. A. Tumupsizes.

Tabmuiel u cxembl: «Tumbl mutanusy, «Metabomuzm», «MHTOXOHIAPHS,
«OHepreTnyecknii oOMen», «Xioporutacty, «DorocunTe3», «Ctpoenne JIHKY,
«CtpoeHre u QPyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTndeckuit Komy,
«Bupyco», «bakrepunodarn», «Crtpoenne u xu3HeHHbld nukin Bupyca CIIN/da,
oaktepuodaray, «Permmukarus JJHK».

Oo6opynoBanue: monaenu-anmnkauun «Yasoenue IHK u Tpanckpunuus»,
«buocunTes 6enka», «CTpoeHne KIeTKn», Moaens cTpykTypsl JJHK.

Tema S. PasMHOKeHMe M1 MHANBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KierouHblii UK, WM SKU3HEHHBIM LUK KieTku. WHTepdaza U MuUTO3.
[Ipomecchl, mpoTekatome B uHTepdasze. Perukaius — peakiys MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JluniouaHeI W TAlUIOMIHBIA ~ XPOMOCOMHBIE  HAOOpPBL.  XPOMATHIIBI.
[{uTosiornuyecKkrue OCHOBBI PAa3sMHOXKEHUS W  MHIUBUAYAJIBbHOTO  Pa3BUTHUA
OpraHU3MOB.

Henenne knetkun — muto3. Ctaguu murtosa. [Ipoueccel, mpoucxoasuye Ha
Pa3HBIX CTAAUIX MUTO3a. BHOJIOrHYECKUI CMBICT MUATO34.

[Iporpammupyemasi rubGenb KIETKH — aroITo3.

@dopMbI pa3MHOKEHHSI OPraHU3MOB: Oecrionoe U mosioBoe. Bunbl 6ecmnomnoro
Pa3MHOKEHUS: JICJICHUE HAABOE, ITOYKOBAaHUE OJIHO- KW MHOTIOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKEHHE. MICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €0 3HAYEHUE ISl CEIEKIUU.

[TooBoE pazMHOKEHHE, €T0 OTINYUS OT OECTIOJIOTO.

Meito3. Craguu Mmeio3a. IIporecchl, Npoucxoadiine Ha CTagusixX Menosa.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bHOJIOrMYEcCKHid CMBICT H
3Ha4YeHUE MENO03a.

["ameTorenes — mporecc 0Opa3oBaHUs TOJOBBIX KJIETOK Yy >KHUBOTHBIX.
[TonoBbie >Kene3bl: CEMEHHUKU U sSMYHUKUA. OOpa3oBaHHME M PA3BUTHE TOJOBBIX
KJIETOK — TameT (CrepMaro30ui, SIMIEKJIeTKa) — CHepMaTOreHe3 M OBOIEHES3.
OCOOEHHOCTH CTPOEHMS SWLEKJIETOK M crepMaTo30uaoB. OIuiog0oTBOPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTHEe (OHTOTeHE3). OMOpPHOHAIIBHOE Pa3BUTHE
(amOpuorenes). Jrtarbl SMOPHUOHAIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KMBOTHBIX:
npoOJieHne, racTpyisnus, opraHorene3. IloctamOpuoHanbHOe paszBuThe. TUIIBI
MOCTAIMOPHOHAIBHOTO PAa3BUTHS: TpsSIMOe, HempsiMoe (ITMYMHOYHOE). BrmsHue



Cpelbpl Ha Pa3BUTUE OPraHU3MOB, (HAKTOPHI, CLIOCOOHBIE BBI3BIBATH BPOKJIEHHBIE
YpPO/JICTBA.

Poct u pasButue pacreHnil. OHTOreHE3 IBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHH, CTA/INU PA3BUTHS.

JleMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPTaHU3MOBY, «JIBoitHOE
OIUIOZIOTBOPEHUE y LIBETKOBBIX pACTEHHUI», «BeretaTuBHOE pPa3MHOXXEHHE
pacteHuit», «Jlenenue knerku Oaktepuity, «CTpoeHHE TMOJOBBIX KIETOK»,
«Ctpoenne xpoMocoMbl», «Knerouneiii mukn», «Pemmmkanus JHK», «Mutosy,
«Menosy», «lIpsmoe n HenpsaMoe pa3BuTue», «l'aMeToreHes3 y MICKOIMUTAIOMINX U
4yeJioBeKay, «OCHOBHBIE CTa U OHTOTEHE3a».

ObopynoBanue: MHKPOCKOII, MUKPOIIpEIapaThl «CniepmaTo301/1bI
MJIEKOIIUTAIOLIETO», «SIHLeKIeTka MIEKONUTaromero», «Kapuoknnes B KJIETKax
KOpelKa JIyKa», MarHuTHas MOJEJb-aliuInKauus «/lenenue KIeTkm», MOJIeib
JHK, monens Metada3Hoit XpOMOCOMBI.

JlabopaTopHble U MpaKkTHYEeCKHe PadoThI:

JlaGoparopHass pabora Ne 3. «HaOmronmeHue muTO3a B KJIETKaX KOHUYHUKA
KOpELIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlaGoparopuas pabora Ne 4. «M3yueHuwe CTpOEHHs TOJIOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIPEIIApATAX).

Tema 6. HacsiencTBeHHOCTh M HU3MEHYUBOCTH OPraHU3MOB.

[Ipeamet u 3agauu reHeTUKU. VcTopus pa3BUTHS reHEeTUKH. Poap nurosnoruu
U 3MOpPUOJIOTMM B CTAHOBJIICHMM TIE€HETUKU. Bkiaa poccHiiCKMX M 3apyOeKHBIX
VU4EHBIX B pa3BUTUE TEHETHKU. MeTOoabl TeHEeTUKH (IrMOpUI0IOTHYECKU,
LIUTOT€HETUYECKUM, MOJEKYJISIPHO-TEHETUUECKUI). (OCHOBHBIE TI'€HETUYECKHE
NOHATUSA. | 'eHeTHUecKasi CAMBOJIMKA, UCIIOJb3yEMasl B CXEMaX CKPELIUBAHU.

3aKOHOMEpPHOCTH HACJIeOBaHUsl MPU3HAKOB, YCTAHOBIICHHBIE . Menaenem.
MoHorubpuHoe CKpeluBaHue. 3aKOH €AMHOO0Opa3usi TUOPUIIOB IEPBOTO
nokosnenus. IlpaBuwiio JgoMHHHMpOBaHMA. 3aKOH pAacIICIUICHUS IPU3HAKOB.
I'unore3a yncrorel ramet. [1oHOE M HEMOTHOE TOMUHUPOBAHUE.

JurubpugHoe  CKpellMBaHME. 3aKOH  HE3aBUCUMOIO  HAcCJIEJOBAHMS
npu3HakoB.  LluToreHeTudyeckue - OCHOBBI ~ JUTHOPHUIIHOTO  CKPEIIMBAHUS.
AHanusupyroniee cKpenmBanue. Vcnonp30BaHnue aHAIM3UPYIOLIETO CKPEIUBaHUS
JUTSL OTIPEICIICHUSI TEHOTHIIA OCOOM.

CuemienHoe HacnefoBaHue mnpuszHakoB. Pabora T. Moprana 1o
CUEIJIECHHOMY HacJeJOBaHHUIO Te€HOB. HapyllleHue cuernsieHns reHoB B pe3yJsibTaTe
KPOCCHHI'OBEpA.

XpOMOCOMHAas1 TEOPHUS HACIIEICTBEHHOCTHU. | €eHETUUECKHE KAPTHI.



['eneTuka mosia. XpoMOCOMHOE ONpPEACICHUE MOoJa. AYTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHeie opraHu3mbl. HacnepoBanue
MIPU3HAKOB, CIICTIJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUbl ”3MEHUMBOCTHU: HEHACIICICTBEHHASI U HACJIEACTBEHHAS.
Pomp  cpenpl B HEHACIIEACTBEHHOM  M3MEHUYHMBOCTU.  XapaKTEPUCTUKA
MOAM(UKAIMOHHON N3MEHYMBOCTH. BapuarimoHHbIN sl M BapUallMOHHAS KPUBAS.
Hopma peakuum npusHaka. KoanuecTBEHHBIE M KaYE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBoCTBa MOAU(PUKAIIMOHHON U3MEHUYHUBOCTH.

HacneacrBenHasi, wiM TreHOTHUIIMYECKas, W3MEHUYMBOCTh. KomOuHaTuBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MPOLECC — OCHOBA KOMOWHATHBHOM
W3MEHYMBOCTU. MyTallnoOHHAasi ©3MEHYMBOCTh. Knaccudukarus MyTaiuuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U Npu4uHBI MyTanuii. MyTareHHbIe (aKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAJIOB B HaciencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BuesnepHast HaCiIeACTBEHHOCTh U U3MEHYHUBOCT.

['enetuka 4yenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbl T€HETHUKU
yeJIOBeKa: reHeaJIOTHYECKUM, OJTM3HEI[OBBIM, IINTOT€HETHYECKUHM, OMOXUMHUYECKUH,
MOJIEKYJISIPHO-TEHETUUECKUM. CoBpemeHHoOE ONPEEIICHUE TE€HOTHIIA:
MTOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacneactBenubie 3a0ojeBaHUsS 4YeJOBEKa: TI'CHHBIC OOJIE3HH,
OOJIE3HH C HACJIEACTBEHHOW NpPelpacnoyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue u TreHeparthBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUMMNBI
3I0pOBOT0 00pa3a KU3HH, TUATHOCTUKHU, MPOPUIAKTUKH U JICUCHUS TeHETUYECKUX
Oosie3Hel. MeauKo-TeHETHYECKOe KOHCYJIbTUPOBAHUE. 3HAYEHHUE MEIUIIMHCKON
TE€HETUKU B MPEJOTBPAIICHUY U JICYCHUN T€HETUYECKUX 3a00JIeBaHUM YeloBeKa.

JleMoHCcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuiios.

Tabmumel w cxembl:  «MOHOTHOpPUIHOE  CKpEIIMBAHUE UM €ro
[UTOTEHETUYECKAasT OCHOBa», «3aKOH pAaCIICIUICHHS] M €ro IUTOreHeThYecKas
OCHOBa», «3aKOH  YHCTOTHI  TaMmeT», «JlurubpumHoe  CKpeuuBaHUE,
«lluTonmornyeckue  OCHOBBI  JAUTHOPUAHOIO  CKpeluBaHus»,  «Meiosy,
«B3auMoIeNCTBUE  AJUICNIBHBIX TE€HOB», «l'€eHeThdeckue KapTbl PACTCHUH,
JKABOTHBIX M 4eEJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUCIUIEHHOTO C mnoyiom», «Kapuorumsl dYemoBeka ¢ KUBOTHBIX», «Buabl
U3MEHUYMBOCTH», «MoauduKalroHHas W3MEHYHBOCTHY, «HaciemoBanue pesyc-
daktopay, «I'eHeTuka rpymni KpoBu», «MyTallmoHHasi U3BMEHUYHUBOCTDY.

O6opynoBanue: MoAeNU-aNIIUKAIUK «MOHOTHOPUIHOE CKpELIMBAaHUEY,
«HenonHnoe nomuHupoBaHue», «JurubpunHoe ckpenuBaHuey», «llepexpéct



XpOMOCOM», MHUKPOCKOI W MuUKpomnpenapar «Jpo3oduna» (HopMa, MyTauuu
(bopMBI KPBUIBEB M OKPACKH Tella), Tepoapuii «I'opox moceBHOI».

JlaGopaTopHble U NpakTHYecKue padoThbl:

Jlabopatopuass pabora Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTUOPUIHOTO CKpEUIUBaHUS Y AP030(MIIbI HA TOTOBBIX MUKpOIIpEnapaTaxy.

JlabopaTtopHnas pabota Ne 6. «M3yuenne Moau(pUKAIIMOHHON N3MEHUYNBOCTH,
MMOCTPOCHHUE BAPUALIMOHHOTO PSJIa U BAPUALIMOHHOM KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTanuid y Ipo30(Quiibl Ha TOTOBBIX
MHUKPOIIPENapaTaX).

[Ipaktuueckass pabora Ne 2. «CocraBieHWE U aHAJIU3 POJIOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuusi opranuzmoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa U MPOLECC. 3apOKICHUE CEJIEKUUU U JOMECTHUKAIIUS.
VYuenne H. M. BaBuioBa 0 1EHTpaX NPOUCXOXKIACHUS W MHOrooOpaszus
KYJIbTYPHBIX pacTeHUld. LIeHTpbl MPOMCXOXKAECHHUSI AOMAIIHUX *UBOTHBIX. CopT,
opoja, ITaMM.

CoBpeMeHHbIE METO/IbI ceNeKUMU. MaccoBbI M1 UHIUBUIYaJIbHBIH OTOOPHI B
CEJEKIIMM pPACTEHUHW U KUBOTHBIX. OIllEHKa 3KCTepbepa. bIM3KOpOACTBEHHOE
ckpeuMBanue — HHOpuAMHT. Ywucras nuHusa. CKpellMBaHWE YWCTHIX JIMHUU.
['eteposuc, wnu rudpunHas cuwia. HeponcTBeHHOE CKpeluBaHUEe — ayTOPWIUHT.
Otnanénnas rubpunmszauus u e€ ycnexu. VIcKkyccTBeHHBI MyTareHe3 u
NOJIyYEHUE TOJIUIIONI0B. JIOCTHIKEHHsI CEJIeKUMU pPAcTeHUH, >XUBOTHBIX U
MUKpPOOPTaHU3MOB.

buoTexHONOTHUs Kak OTpacib NPOU3BOACTBA. ['€HHAs WHKEHEpHUsA. OTarbl
co3nanus pexomOuHanTHOW JIHK u TpaHcreHHbix opranusmoB. Kietounas
uHxeHepus. Kilerounble KyapTypbl. MUKPOKIOHAJIBHOE Pa3MHOKEHUE PACTEHUU.
KiloHnpoBaHWE BBICOKONPOIYKTHUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruyeckue M ATudeckue  npodiembl. MO  —  reHeTHYecKu
MOIU(UIIPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpersi: H. M. BaBwios, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabnuupel U cxeMbl: kapta «l[eHTpbl NPOUCXOXKACHUS U MHOTr000pa3us
KYJIbTYPHBIX pacTeHuit», «[lopoabl TOMalHUX KUBOTHBIX», «CopTa KyIbTYypPHBIX
pacrenniiy, «OTnanéHHas rudpuausamnus», «Padotel akagemuka M. ®. iBanoBay,
«Ilomumnounus», «OObekThl OHOTeXHONOTHNY, «KieTouHble KyIbTYphl U
KJIOHUpOBaHHe», « KOHCTpynpoOBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJISHKH TUIOAOB M KOPHEIIOI0B JUKUX ()OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIC PACTCHUS.



JlaGopaTopHble ¥ NpaKkTHYecKue padoThbl:

Okckypeust «OCHOBHBIE METOABI U JOCTUKEHUS CEJIEKUMHA PACTCHHU H
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCTIHITATENIBHBIA ~ y4aCTOK, B TEIUIMYHOE XO3SUCTBO, J1aDOpaTOpUIO
arpOyHUBEPCUTETA WIK HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. DBoJIIOLIUOHHASL 0HOJIOTHS.

[Ipennochulku BO3HUKHOBEHUS SBOJIOLMOHHON TEOPUU. DBOJIIOLUOHHAS
Teopust U €€ MecTo B OMOJOruMu. BiusiHue 3BOJIIOIMOHHONW TEOPUU HA Pa3BUTHE
OMOJIOTUHU U APYTUX HAYK.

CBuzerenbcTBa »BoMOLMU. [lameoHTOIOrMYECKHE: MOCIEI0BATENBHOCTD
NOSIBJICHHUS BHUJOB B TaAJICOHTOJIOTMYECKON JIETOMUCH, MEPEXOAHbIE (POPMBIL.
buoreorpaduyeckue: cxoacTBo U pazianune GayH u Gaop MaTepuKOB U OCTPOBOB.

DOMOpHOJIOTHUECKHE: CXOJACTBA U PA3IUuUsg SMOPUOHOB pa3HBIX BHUIOB
NO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTUYHbBIE,
pYJUMEHTApHbIE OpraHbl, aTaBU3MblL. MOJEKYIIpHO-OMOXUMUYECKHE: CXOICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX META0OJMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonmonHass teopusi Y. JlapBuna. Ilpenanochulki BO3HUKHOBEHUSA
JapBUHU3Ma. JIBMKyIIME CHJIBI 3BOJIOUMU BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE IPU OIPAHUYEHHOCTH PECYPCOB, HEONpEIAECIEHHAsT W3MEHUYHMBOCTD,
O0opb0a 3a CyIleCTBOBAaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bosouu (CTI) u €€ 0CHOBHBIE MOJOKEHHUS.

MukpoaBostorus. [lomynsiius kak eAMHUIA BUAA U SBOJIIOLUH.

JIBrkymue cuiibl ((pakTopbl) SBOJIONUM BHAOB B mpupojae. MyTarmoOHHBIN
Ipouecc W KOMOMHATHBHasT M3MEHYUBOCTH. [lOmynsilMOHHBIE BOJHBI U JApeid
reHoB. M30J1us U MUrpanusi.

EctecTBeHHBII 0TOOp — HampaBisitomuii ¢gakrop 3Bodouuu. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOIeHHOCTh OpraHU3MOB Kak pe3yibTaT 3Bodtouud. [Ipumepsr
MPUCTIOCOOICHNN y OpraHu3MOB. ApoMopd 036l U UANOAAANTALIUH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHBIE  (OPMBI
BUJI000pa30BaHus: reorpaduueckoe, 3K0JI0rHuecKoe.

MakposBomonsi. DopMbl  IBOMIOIMUHU:  (UIIeTUYECKas, UBEpreHTHas,
KOHBEpreHTHas1, napajuiesibHas. HeoOpaTtuMocTh 3BOJIOLUH.

[IponcxoxieHne OT HeCNeUHATM3UPOBAaHHBIX MNpenkoB. lIporpeccupyromas
crienuanu3anvs. AIanTUBHAS pandalysl.

JlemoHncTpanum:



IToptpetsl: K. Jlunueit, XK. b. Jlamapk, Y. JlapBun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mroiep, A. H. Ceepiios.

Tabnuupl u cxemsbl: «Pa3BuTre oprannyeckoro Mupa Ha 3emie», «3apoablIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «®Dopmbl  OoprOBI  3a
cyimectBoBanune», «EctecTBeHHbIt 0TOOPY, «MHOro00Opasue COpPTOB PACTCHUINY,
«MHoroobpasue  mopon  KHMBOTHbIX»,  «llomymsiuum»,  «MyTanmoHHas
U3MEHYHMBOCTHY, «Apomopdo3by, «Unnoamantamumy, «OO0mas aereHepamus,
«/IBmkymne cuibl 3Bosironumy», «Kapra-cxema wapuipyrta mytemectBus Y.
HapBuna», «bopnba 3a cymiectBoBaHue», «IIpHucnocoOJI€HHOCT, OpPraHU3MOBY,
«I"eorpaduueckoe BUI1000pa30BaHuEe», « IKOJIOTMUYECKOE BUI000PA30BAHUE.

ObopynoBaHue: KOJUIEKIIMS HACEKOMBIX C Pa3IUYHBIMH THIIAMH OKPAaCKH,
Ha0Op IUIONOB M CeMsiH, Koyuiekiusi «[Ipumepsl 3alUTHBIX MPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJeNIb «OCHOBHBIE HAIPaBJICHUS JBOJIOLMUWY», 00BEMHAS MOJIETh
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpadguueckass kapta wMupa, koiuiekiusa «DopMbl COXpPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonenb anmumkanus «llepekpéct
XpOMOCOM», BIaxHble Tmpenapatbl «Pa3Butne Hacekomoro», «Pa3Butue
JSATYLWIKW», MUKponpenapat «Jpo3odpuna» (HopMa, MyTtanuu GOpMbI KPbUILEB U
OKpPACKH Tena).

JlaGopaTopHble U MpaKTHYEeCKHEe PadoOThI:

Jlabopatopnas pabdora Ne 1. «CpaBHeHue BHUAOB MO MOP(POJIOTUUECKOMY
KPUTEPUIO».

JlaGoparopHas padora Ne 2. «Onucanue npucrnocoOJEeHHOCTU OpraHu3Ma U
€€ OTHOCUTENIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBEeHHMe U Pa3BUTHE KU3HU HA 3emuie.

JloHay4Hble TpPEACTABICHUS O 3apOXKICHUM >KU3HU. HaydHble THMIOTE3bI
BO3HMKHOBEHHUS >KM3HM Ha 3emsie: a0uoreHe3 M naHcrepMmus. XUMHUYecKas
ABOJIONMS. AOMOTeHHBIA CHUHTE3 OPraHWYECKUX BEIIECTB U3 HEOPraHUYECKHX.
DKCIepUMEHTaIbHOE MOATBEPKIACHNE XUMUYECKOU 3BOMONUK. HauanbHble 3Tanbl
ounonornyeckoit sBomonuu. ['umoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE MPOTOKJIETKH. lIepBble KIETKM W HMX SBOJIOIUSL.
@opMHUPOBaHUE OCHOBHBIX I'PYII KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o spam u nepuojaM. Karapxen. Apxeickas u
nporepo3oiickas dpbl. Ilameosoiickas spa W €€ mNEpUOABL: KEMOPHUICKHUIA,
OPAOBHUKCKHH, CHUTYPUHUCKHM, JEBOHCKUI, KAMECHHOYTOJIbHBIN, IEPMCKHUU.

Me3zo30HcKas 3pa U €€ MePUOabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHo3oiickass »3pa W €€ mnepuoAbl: MaJCOT€HOBbIM, HEOTCHOBBIN,
AHTPOIIOr€HOBBIM.



XapakTepucTuKa KJIMMaTa U Tre0JOTHYECKUX MporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOIUU PACTUTENBHOIO M S>KHMBOTHOIO MHpa. ApomMopdo3bl y pacTeHuil u
KUBOTHBIX. [TosiBIIeHHE, paclIBET U BBIMUPAHUE TPYIIN KUBBIX OPraHU3MOB.

CucteMa OpPraHMYECKOTO MHpa KaK OTpakeHHe »3BoJIOIUU. (OCHOBHBIC
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

DBOJIIOIMS YeJIOBEKa. AHTPOIOJIOTHS KaK Hayka. Pa3Butue nmpeacTaBieHUi o
MPOUCXOXKJICHUHN 4YeloBeka. MeToabsl u3ydyeHus aHTpororeHe3a. (CxojcrtBa u
pa3lInuus YeIOBEKa U KUBOTHBIX. CHCTEMaTUYECKOE MOJI0KEHUE YEIIOBEKA.

Hewxkyne  cunbl  (dakTopbl)  aHTpororeHesa.  HacieactBeHHas
U3MEHYMBOCTb UM  €CTECTBEHHBbIA 0TOOp. OOmecTBeHHbId 00pa3 KHU3HH,
W3TOTOBJICHUE OPYJIUM TPy/a, MBIIILICHHUE, PEYb.

OCHOBHBIE CTAJIMM U BETBU 3BOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbi, YesnoBek npsaMoxomsmumi, YenoBeK HEaHAEPTAIbCKUK, YenoBek
pa3yMHbIii. Haxojaku HCKOMaeMbIX OCTaTKOB, BpEMsl CYIIIECTBOBaHMS, OOJACTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHI.

Yenoseueckue packl. OCHOBHbIE  OOJBIIME  pachbl:  €BPONEOUIAHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpuajbHasi),  MOHTOJIOMHAS
(a3uaTcko-amepukaHnckasi).  UepTbl  NPUCIOCOOJEHHOCTH  MpeJCTaBUTENEH
YeJIOBEYECKUX pac K YCJIOBHUSIM CYIIEeCTBOBaHUA. EIWHCTBO uenoBeYeCKHX pac.
Kpurtuka pacusma.

JleMoHCTpanuu:

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

Tabmuupel n cxembel: «Bo3umkHOBeHHMEe COJTHEYHOM CHCTEMEI», «Pa3Butme
opraHuueckoro wmupa», «PacturenbHas KkieTka», <« KuBOTHas  KieTKay,
«IIpokapuornueckas kieTtka», «COBpEeMEHHas CHCTEMa OPraHUYECKOrO0 MHpPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHMSI 4YEJIOBEKAa U YEIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOIO 4YEJNOBEKa», «JlpeBHeunmue moam», «lpeBHue moam», «llepsbie
COBPEMEHHBIEC JIIOIN», «HeToBeUeCKUe pachhy.

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue — 4denmoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAaHBbOHIIA), CJIECTIKU WU
M300paKEHUsI KaMEHHBIX OpYyAHl TEpPBOOBITHOTO YeEJIOBEKa (KaMHU-UYOMIIEPHI,
pyoOuna, ckpebia), TEOXpOHOJIOTMYECKas Ta0numa, Koyuiekius «Dopmbl
COXPAHHOCTU HUCKOMAEMBbIX )KUBOTHBIX U PACTCHUIN.

JlabopaTtopHble U npakTHYecKHe padoThbI:

[Ipaktuueckast padota Ne 1. «M3yyeHue MCKOmaeMblX OCTATKOB PacTeHUU U
YKUBOTHBIX B KOJIICKIIUSX).



OKcKypcusi «IBOJIIOLMSI OPTaHUYECKOr0 MUpa Ha 3emie» (B €CTECTBEHHO-
HAayYHBIN WJIM KpaeBEeIUeCKUN My3eil).

Tema 3. Opranu3Mbl 4 OKpYy:Kalinas cpeaa.

DKoJIOrus Kak Hayka. 3aJaud U pa3zenbl 3KOJOTUH. MeTObl IKOJIOTMYECKUX
UCCJIE0BAHMI. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOMTaHUs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHASI.

Okonoruueckue (daktopel. Krnaccudukamuss skonornyeckux (GakTopoB:
abnoTtuyeckre, OWOTHMYECKHME U aAHTPOINOreHHble. JIeHCTBHE 3KOJOTMYECKHX
(hakTOpOB Ha OPraHU3MBI.

Abuotnyeckue (akTOphI: CBET, TEMIIEpaTypa, BIaXHOCTh. POTONEPUOIN3M.
[Ipucnocobnenusi OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buosiornueckue puTMBl.

buornueckue (bakTopBhlL. Bunpr OMOTUYECKHUX B3aUMOJICCTBUM:
KOHKYPEHLUS, XUITHUYECTBO, cUMOHO03 U ero (gopmel. [lapasutusm, koomnepanus,
MyTyaJlu3M, KOMMEHCAIU3M (KBapTHUPAHCTBO, HAXJIECOHMUYECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HaueHHe OWOTHYECKHUX B3aUMOJECUCTBUH Uil CYIIECTBOBAaHUS
OpraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTMUECKUE XapaKTepUCTUKH mnonyisuud. (OCHOBHBIE TOKa3aTeau
NOMYJSUMNA: YHCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[MmHaMuka 4ucI€HHOCTH MOMYJISIUUKA U €€ PeryJIsiiusl.

JlemoncTpanum:

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

Tabmuubl u cxemsl: kapta «l[Ipupogusie 30HbI 3eMuan», «Cpeasl 0OUTaHUS
opranuzmoBy», «®Potonepuoansm», «llonmynsaunm», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTU NOMYJISIUU HHDY30puu-TyPesibkny, «[lutesrie menm.

JlabopaTtopHble U npakTHYecKHe padoThI:

JlabGoparopHas pabora Ne 3. «Mopdosnorundeckre 0COOEHHOCTH PacTEHUN U3
Pa3HBIX MECT OOUTAHUS.

JlabopaTtopHas pabora Ne 4. «BrnusiHre cBeTa Ha pOoCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[IpakTudeckas padora Ne 2. «[Toacd€T MIOTHOCTH MOMYJIAIMI Pa3HBIX BUIOB
pacTeHU».

Tema 4. CooOmiecTBa M 3K0JI0TMYECKHE CUCTEMBI.

Coo0miectBO Oopranu3mMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPAaHCTBEHHAs, Tpoduueckas (muiueBas). Buabl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkosioruyeckre cuctembl (d9kocucteMbl). lloHsitTue 00 »dKocucTeMe H
ouoreonieHo3e. @DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYILIECHTHI,



KOHCYMEHTBI, peayleHTsl. KpyroBopoT BEUIECTB U MOTOK 3HEPTUU B HIKOCHUCTEME.
Tpoduueckne (muieBble) YPOBHU OKOCUCTEMBI. [luiieBbie LieMM U CETH.
OCHOBHBIE TIOKa3aTeNId SKOCUCTEMBI: OHOMacca, MPOAYKIHUA. DKOJIOTHYECKHUE
OUPAMUJBL:  TPOAYKIMHM, YHUCICHHOCTH, Omomacchl. (CBOWCTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOpEryIsLusi, pazputue. CyKieccus.

[TpuponHbie SKOCHCTEMBI. DKOCUCTEMBI 03Ep M PEK. DKOCHCTEMA XBOMHOTO
WJIM IIAPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ IKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpaszue kak Qakrop ycTOMYMBOCTH »dKocucTeM. CoxpaHeHHE
OMOJIOTHYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepuaackoro o 6mocdepe. ['panuiibl, coctaB u CTpyKTypa
ouocheprr. JKuoe BemiectBO u ero ¢yHkiuu. OcobeHHocTH Ouocdepbl Kak
r100ambHONM JKOCHUCTEMBI. J[MHAMUYecKoe paBHOBECHE W OOpaTHas CBS3b B
ounocdepe.

KpyroBopoTs! BemiecTB U OMOT€OXUMHUYECKHE IMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emin. AHTpONIOTEHHbIE U3MEHEHHs B Oruocdepe.
['1o6anbHbIE IKOIOTHYECKUE TPOOIIEMBI.

CocyniecTBoBaHUE MPUPOJIbI u YeJI0BEYECTBRA. CoxpaHneHue
O6ropazHooOpasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA palMOHATIBLHOTO
YOpPABJICHUS TPUPOJHBIMU pecypcaMu M HX HCIOoJb30BaHue. JlocTuxkeHus
OMOJIOTMHU U OXpaHa NPUPOJIbI.

JleMmoHCcTpanuu:

[Toptpetsr: A. [Ix. Tencimu, B. H. Cykaués, B. U. Bepnaackuid.

Tabmuubl u cxemsl: «[lumeBbie nenu», «bUOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobuiecTBa», «llenn nutanusy, «IKoJOTHYECKAsT MTUPAMHUIAY,
«buocdepa u yenoBek», « IKOCUCTEMA MTHUPOKOIUCTBEHHOTO Jiecay, «IKOCHCTEMA
XBOWHOTO  Jieca», «buonenos Bomoéma», «Arpouenos3», «lIpumepnsie
AHTPOIIOTEHHBIE  BO3JICWCTBHS HA IpUpOAy», «BaxHeulmme WUCTOYHHUKH
3arpsi3HEHMs BO3JlyXa U TPYHTOBBIX BOA», «[louBa — BaxHe#IIas cocTaBisiomas
ouocdeprl», «Daktopsl Aerpananuu mouBy, «llapHukoBsiid d3hdexT», «DakTophl
PaIMOaKTUBHOTO 3arpsi3HeHus Ouocdepny, «OOmas cTpykrypa Ouocheps»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsy,
«KpyroBopot yriepoaa B Ouocdepe», «KpyroBopot azora B mpupoze».

O6opynoBanue: Mojenb-anukainus «TunuyHble OMOLIEHO3bI», TepOapuii
«PacturenpHbBIe cooOIecTBay, Koutekun «buonenosy, «Bpeautenn BakHEHIIIIX
CENIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuil W KOJJICKIUU pACTCHHH U
’KUBOTHBIX, IMPUHAIJIEKAIINE K Pa3HBIM HKOJOTMYECKHMM TpYIaM OJHOTO BUIA,



Kpacnas xuura Poccuiickoit ®enepanmu, H300paxKeHUsT OXpaHIEMbIX BHUOB
pacTeHui 1 KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA IIPOTPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHNMA

Cormacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUSA K pe3yJibTaTaMm
OCBOCHHUS  OOYyYaIOIMMHUCSA TIporpaMM CpeaHero oOmero  o0Opa3oBaHMS:
JUYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3ylbTAaTOB OCBOCHUA mpeaMera «buomnorwus»
BBIJICJICHBI CIICAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUNCKON
IPaKIAHCKOM UJCHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOONpEACICHUI0, HaJluuyde MOTHUBAIlMM K  OOy4YeHHI0  OWOJIOTHH,
I[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUM JIMYHOCTU HA OCHOBE
KITFOUEBBIX I[CHHOCTEH W HMCTOPUYECKUX TPATUIIUN Pa3BUTHS OHOJIOTHYECKOTO
3HaHMS, TOTOBHOCTh U CIIOCOOHOCTh OOYYalOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JIESITEILHOCTH [IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, NPHUCYIIUMH CHUCTEME
OMOJIOTMYECKOT0  00pa30BaHMs, HAJIUYME HKOJOTMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1LI€JIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHHUS mpeaMera «bruonorus» AOCTHUraroTCs B
CAUHCTBE YYCOHOM M BOCIHUTATCIBHOM JIEITCIHPHOCTH B COOTBETCTBHUU C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, UCTOPUUYECKUMH U JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATBHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI W CIIOCOOCTBYIOT TIPOIIECCaM CAaMOIIO3HAHMS, CAaMOBOCIHUTAHUS U
CaMOpAa3BUTHUSA, PA3BUTUA BHYTPEHHEHW IMO3MLMUU JIMYHOCTH, NATPUOTHU3MA,
YBOKEHHUS K 3aKOHY M MPABOMOPSIKY, YEJIOBEKY TPyJla U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBa)KEHHUS, OCPEKHOTO OTHOIICHHS K KYyJIbTYPHOMY HACICIUI0O U
TpaAuLMSIM MHOTOHAIMOHAIBLHOTO Hapojna Poccuiickor denepanuu, MpUPOLIE U
OKpYyXaroulen cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsSI ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTpakaTh TOTOBHOCTH M CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOJACTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPECHHEH TO3WUIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXICHHH, COOTBETCTBYIOIIHUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOIrO OOIIECTBa, PACHIMPEHUE >KU3HEHHOIO
ONBITA W OMNbITA JIEITEILHOCTH B MPOLIECCE PEaTr3alny OCHOBHBIX HAIPaBJICHUN
BOCITUTATEJIbHOM JIESTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa;ka1aHCcKoOro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKOM MO3UIIMHK 00YYAIOIIEeTrocs Kak aKTUBHOIO U

OTBETCTBEHHOTO WI€HAa POCCUICKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IIpaB M OOS3aHHOCTEH, yBa)K€HUE
3aKOHA M IIPaBOIOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKON JACATEILHOCTH TIPU CO3JIaHUHU
Y4€OHBIX MPOEKTOB, PEUICHUH YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTMYECKHUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OTPEACNSITh COOCTBEHHYIO TIIO3HWIIMIO IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU M OOBSICHATH €€;

YMEHHE YUYUTHIBaTh B CBOMX JCHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJIeH C Pa3HBIMHU YOCKICHUAMH, KYJIbTYPHBIMHU LIEHHOCTSIMU U
COITMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOT'O BBIMOJHECHUS
y4eOHBbIX, TIO3HABATEIbHBIX M HCCJIEAOBATEIbCKUX 3a7a4, YBAKHUTEIHHOTO
OTHOIIICHHS K MHEHHUIO OINMOHEHTOB MNpH OOCYXJICHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW 1 BOJIOHTEPCKOM JEATEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUMCKOM rpax 1aHCKOM UJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUA K CBOEMY HApOJy, YYBCTBAa OTBETCTBEHHOCTH HEPE]
Ponuuol, ropmocth 3a cBOM Kpad, CcBOXO PoauHy, CBOW S3BIK U KYJIBTYpY,
MPOIIIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM IPUPOIbI,
JIOCTHXKEHUSIM Poccuu B HayKke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OILICHUBATh BKJIAJ POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJOTUM, TOHUMAHUS 3HAYCHUS OWOJOTMHU B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaerHas yoexxaEHHOCTh, TOTOBHOCTh K CIY)KEHHIO M 3ammTe OTeuecTBa,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHUE TYXOBHBIX IECHHOCTENW POCCHICKOTO HAPOa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, STHUYECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIIEHHMBATh CHUTYaIlMI0O W TMPUHHMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYACH HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJMUTEIISIM, CO3/JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO MPUHATHS 1EHHOCTEM CEMEWHOM KW3HHU B COOTBETCTBHM C
TpaauusaMu HapoaoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMUSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKJIIOYAasi ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPya, OOLIECTBEHHBIX OTHOIICHUI;



NOHMMAaHHE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOM MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQXEHHUIO B Pa3HbIX BHUAAX HCKYCCTBa, CTPEMJICHUE
MPOSIBIISITH Ka4eCTBa TBOPUECKOMN INYHOCTH;

5) ¢usuyeckoro BocnUTAHUA, GOPMHPOBAHUS KYJIbTYPbI 30POBbS H
IMOLMOHAIBHOIO 0J1Ar0NOJTyYHA:

MOHMMAaHUE U pean3alusi 3J0pOBOr0 M 0Oe30macHoro ooOpa3a >KU3HU
(3mopoBO€  TUTaHWE, COOJIFOJICHWE TUTMEHWYECKUX TPaBUJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHbIXa, pEryJsipHas Qu3nyecKas
aKTUBHOCTH), OEpPEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3UUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

NOHMMAaHWE IIEHHOCTH TMPaBUJI HHIMBUAYAIBHOTO M  KOJUIEKTHBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYAILUSIX, YTPOKAIOIIMX 3JOPOBBIO U KU3HHU JIIOZCH;

OCO3HAHHME MOCIEACTBUN U HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTPEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIIUTAHMS:

TOTOBHOCTD K TPYAY, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPY10I00ue;

TOTOBHOCTh K AKTHBHOHM J€ATEIbHOCTU TEXHOJIOTMYECKOM M COLMAJIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATDH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJHSATH TaKyIO e TEIbHOCTD;

MHTEpEC K pa3indHbIM cdepaMm mpodheccCHoHaTbHON e TeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIK BBIOOp Oyaymield mnpodeccud ©  Peau30BBIBATH
COOCTBEHHbIE KU3HECHHbIC TUTAHBL;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHHUIO W CaMOOOpa30BaHUIO Ha
MPOTSKECHUN BCEU JKU3HU;

7) 3KOJIOTHYECKOT0 BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIeCO00PAa3HOE OTHOIIEHHWE K MPHUpOJie KaK MCTOYHHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIICHHE YPOBHS OJKOJOTHYECKOW KYyJIbTYphl: TMPHOOPETEHHE OIbITa
IUTAHUPOBAHMSI TOCTYIIKOB M OIEHKM MX BO3MOXHBIX TOCIEACTBHA JIs
OKPYXKaroUIEH CpeIbl;

OCO3HaHUE IJI00aJIBHOIO XapakTepa HKOJIOTMYECKUX IMpoOJeM W MyTed HX
peuieHus;

CIIOCOOHOCTh MCIOJIB30BaTh IMPUOOpETaeMble MpPU H3YYEHUU OUOJIOTHU
3HaHWSA W YMEHHsS TMpU PEIICHUH NpoOJieM, CBA3AHHBIX C palOHAJIbHBIM
IPUPOJIOTNIOIb30BaHUEM  (COOJIIOJIEHUE  MpaBUi  MOBEIEHUS B IPUPOJE,
HaIpaBJICHHBIX HA COXpPaHEHUE pPABHOBECHS B HOKOCHUCTEMAaX, OXpaHy BHUIOB,
IKOCUCTEM, Orochephl);



AKTUBHOE  HEINPHUITUE JEUCTBHUM, NPUHOCAIIMX Bpel OKPYXKaKOLIEH
NPUPOIHON cpenie, YMEHHE MPOrHO3UPOBATH HEOJArONMPHUSATHBIE IKOJIOTHYECKUE
MOCIIE/ICTBUS MPEANPUHUMAEMBIX JCUCTBUIN U MPEIOTBPAIIATH UX;

HaJIMYMe PA3BUTOTO YKOJIOIMYECKOIO MBIIUIEHUS, SKOJIOTHYECKON KYJIBTYPHI,
OIIbITA JNEATEIbHOCTH 3KOJIOTUYECKOM HaIpPaBJICHHOCTH, YMEHMUS
PYKOBOJICTBOBATbCSI UMHU B MO3HABATEJIBHOM, KOMMYHUKATUBHOM W COLMAIIBHOMN
MPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKOMN JESATEIBHOCTH 3KOJIOTHYECKOU
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKW M OOIIECTBEHHOM NMPAKTHKW, OCHOBAHHOI'O Ha JIHAJIOTe
KYJIBTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJbTYphl Kak CpEICTBA
B3aMMOJECHUCTBUA MEXY JIFOJIbMU 1 MO3HAHUS MUPA;

MOHMMaHUE chneru@uKU OHOJIOTMM KaK HayKH, OCO3HaHUsi €& poju B
(GbopMUPOBaHUN PALMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LIEJIOCTHOTO
MPEACTAaBICHUS] 00 OKpPYXAIolleM MHUpPE KaK O €JUHCTBE MPHUPOJIbI, YEIIOBEKa U
oOlIecTBa, B IMO3HAHUM MNPUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUH MpolsIemM
COXpPAaHEHMS IPUPOHOIO PABHOBECHS,

yOeXAEHHOCTh B 3HAYUMOCTU OWOJIOTUU AJISi COBPEMEHHOW IMBHIIM3ALINU:
oOecrieueHusT HOBOTO YPOBHS PAa3BUTHSA MEIUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaTh PECypCHble  MPOOJEMbl  Pa3BUTHS
YeJIOBEUECTBA, OUCKA MyTEW BBIXOJ1a U3 II00ATBHBIX IKOJIOTHYECKUX MPOOJIeM U
oOecrieyeHusi mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO MPHUPOJHBIX PECYPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUH OUOJOTMYECKUX 3HAHMM B LEIAX
NOBBIIICHUST OOIIE KyJNbTYphl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM 4acTH (HyHKIIMOHAIBLHOW TPAMOTHOCTH OOydaromuxcs, (GopMUpyeMoit
pU U3YYEHUU OMOJIOTUH;

IIOHMMAHHUE CYLIHOCTH METOJOB IMO3HAHUs, MUCIOJIb3YEMbBIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH HCIOJNb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBJICHUH OKPYXAIOIIEro MUpa U MPOUCXOAIIUX B HEM M3MEHEHUH,
yMEHHE JeNlaTh OOOCHOBAHHBIE 3aKJIIOUEHHS Ha OCHOBE HayudHbIX (AKTOB U
VMMEIOLINXCS JaHHBIX C LIEJBIO MOJIYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO MCIIOJIb30BaTh OMOJOTMYECKUE 3HAHMS IS
pelieHus npooeM B peaabHbIX JKU3HCHHBIX CUTYaIUsX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESTEIbHOCTH, T'OTOBHOCTH OCYILIECTBISATH
MIPOEKTHYIO U UCCIEN0BATENBCKYIO IEATEIbHOCT HHIUBUAYAJIBHO U B TPYIIIIE;



I'OTOBHOCTD )51 CITOCOOHOCTh K HCIIPCPBIBHOMY 06paSOBaHI/IIO )51
CaMOO6pa3OBaHHIO, K aKTHUBHOMY IIOJYYCHHUIO HOBBIX 3HAaHUW MO OMOJIOTHH B
COOTBCTCTBUHU C XKU3HCHHBIMU HOTp€6HOCT$IMI/I.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pPe3yibTaThl OCBOCHMS y4eOHOro mpenmera «buooTHs»
BKJIFOYAIOT: 3HAYUMbIe i1  (OPMHUPOBAHUS MHUPOBO33PEHUS O0Yy4YaIOIMIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIPEIMETHBIC) OOIIeHayYHbIC MOHSATHUS, OTPAKAIOUIUE
LEJIOCTHOCTh HAyYyHOM KapTHHBI MHUpa M CHEUU(PUKY METOJ0B TMO3HAHUS,
HCIIOJIB3YEeMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIus, sIBJICHUE, MpOIiecc,
CUCTEMa, Hay4YHBIN (haKT, MPUHIIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJIeIOBaHWe,  HAOMIOJeHHe, W3MEpPEHUE, OKCIEPUMEHT ©  JPYTHX),
yHUBEpCalbHble Y4eOHbIC JeWcTBUS (MO3HABATENbHbIE, KOMMYHUKATHBHBIE,

PETYISITUBHEBIE), o0ecreynBaroIme dbopmupoBaHue (yHKUIHMOHAIILHON
IPAaMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMH OOYyYarollUXcs, CIOCOOHOCTh
o0yJaromuxcs HCIIOJIb30BaTh OCBOCHHBIE MEXTUCIUIUITMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMS W  YHUBEpPCAJbHbIE Yy4eOHbIE JICUCTBUS B
MO3HABATEJILHON U COLIMATIbHOMN MPAKTHKE.

MeTtanpenMeTHbBIe PE3yJIbTaThl OCBOCHHS TIPOTPAMMBI CPEIHETO OOIIETO
00pa3oBaHMsI TOKHBI OTPAXKATh:

OBJaajnenne YHHUBeEpPCAJIbHBIMH yueOHBIMHU MO3HABATEJILHBIMH
NeCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENbHO  (OpMYJIMpPOBAaTh W aKTyaIM3upoBaTh  MpodIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh NP OCBOCHHWHM 3HAHWK MPUEMBI JIOTHYSCKOTO MBIIIJICHUS
(ananmza, CUHTE3a, CpaBHEHMSI, Kiaccupukauu, 0000IIeH s ), pACKPBIBATh CMBICT
OMONOTUYECKUX TOHATHMA (BBIACIATh UX XapaKTEPHbIC MPU3HAKU, YCTAHABIUBATH
CBSI3M C JIPDYTUMU MTOHSITUSIMU);

ONpEeNeNsITh LETu JeATEeIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUH HUX
TOCTHKCHHSI, COOTHOCHUTD PE3YJIBTATHI ACATEIHPHOCTH C TIOCTABICHHBIMHU IETISIMU;

WCITOJIB30BATh OMOJIOTUYECKHUE TTOHATUS JUTsl OOBsICHEHUS (DAKTOB U SIBJICHUI
YKUBOU IIPUPOIBI;

CTPOUTH JIOTMUECKHE pacCyXIeHusi (MHIYKTUBHbBIC, JI€yKTUBHBIE, IIO
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PACCMATPHUBACMBIX
SBJICHUSIX, (DOPMYJTUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICJIbHBIE cpencrtBa A MIPEICTABIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOILIEHUW B M3y4aeMbIX OMOJOTUYECKUX OOBEKTaX, a



TaKK€  NPOTHUBOPEUYMM  pPa3HOTO  poJAa,  BBIABICHHBIX B Pa3iIMYHbIX
MH(OPMALIMOHHBIX HCTOUYHUKAX;

paspabaThiBaTh IUTaH pEHICHHUS MPOOJIEMBI ¢ YIETOM aHaIM3a MMEIOIIUXCS
MaTepUaIbHBIX ¥ HEMATEPUAILHBIX PECYpPCOB;

BHOCHUTb KOPPEKTHUBBI B J€SITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OIICHUBATh PUCKU TIOCTIEACTBUN JESITEIILHOCTH;

KOOPAMHUPOBaTH M BBINOJHATH pabOTy B  YCJIOBHUSX  PEaJTbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJEHCTBYS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NIPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 6a30BbIe HCCIeA0BaTeIbCKUE eliCTBUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-HCCIIE0BATENBCKON U MPOSKTHOM JIeATEIbHOCTH,
HAaBBIKAMHM  paspelnieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY IIOMCKY METOJIOB PELICHMsI PAKTUYECKUX 3a/1a4, IPUMEHEHUIO
pa3IMYHbIX METOJIOB IMO3HAHUS;

UCIIONb30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH TIO TOJXYYCHHIO HOBOTO
3HaHUS, €ro HUHTEpPIpEeTalnH, MNPeoOpa3OBaHUIO M NPUMEHEHUI0 B Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE IIPU CO3JJaHUH YUEOHBIX U COLUAIbHBIX IPOEKTOB;

(opMHUpPOBaTh HAYYHBIM TUI MBILUIEHUS, BIAJI€Th HAYYHOW TEPMUHOJIOTHUEH,
KITFOYEBBIMH MMOHATHSIMHI H METO/IAMU;

CTaBUTh M (HOPMyIHPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIBHOU
JESITEIbHOCTH U KU3HEHHBIX CUTYaIHX;

BBISIBJISITH NPUYMHHO-CIICJCTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajauy,
BBIIBUTATh TUTOTE3y €€ pelIeHHs, HaXOAWTh apTyMEHTHI IS J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a7aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBAaTh MOJYYCHHbIE B XOJE pEUIeHHs 3aJaud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATHh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh IPUOOPETEHHBIN OIIBIT,

OCYLIECTBJISITh LEJICHANPABICHHBIA MMOUCK NEPEHOCa CPEACTB U CIOCOOOB
JENUCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh IEPEHOCUTh 3HAaHUS B IO3HABATEJIbHYIO M IPAKTHUUECKYIO O0JacTH
KU3HEAESITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTeH;

BBIIBUTATh HOBBIE HJIEW, MpeUiaraTh OPUTMHAIbHBIC MOAXOAbI M PEIICHHUS,
CTaBUTb NMPOOJIEMBI U 33a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) padora ¢ undgopmanueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMaIMK (TEKCTE Y4eOHOIro
nocoOusl, HAYYHO-TIOMYJISAPHOW JUTEpaTrype, OHOJOTHYECKHX CIOBapAX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax [aHHbIX, B VHTepHETE), aHaIM3UPOBATH



MH(}OPMaLIMIO Pa3IMYHbIX BUJOB U (POPM Ipe/ICTaBICHUSI, KPUTUUECKH OLIEHUBATh
e€ I0CTOBEPHOCTh U HEIIPOTUBOPEUNUBOCTH;

dbopMyIHUpOBaTh 3alPOCHl U MPUMEHATH Pa3IMYHBbIE METOABI MPU TIOUCKE U
otOope Omosormueckor MHMOPMAIMH, HEOOXOAUMOM ISl BBIMOJTHEHUS y4eOHBIX
3ajad4;

npuoOpeTaTh OMBIT HCHOJB30BaHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOTO MCIIOJIb30BAHUS Pa3IMUHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMANbHYIO  (OpMYy  IPEICTaBIICHUS
ononornyeckoi nHpopmanuu (cxembl, TpaduKyu, AUArpaMMbl, TaOIUIbI, PUCYHKU
" Jpyroe);

UCIIONIb30BaTh HAy4yHBIA fA3BIK B KayecTBE CpEACTBa IpU pabore ¢
Ouonornyeckod HHPOpMALMEH: MPUMEHATh XUMHYECKUe, (Qunyeckue u
MaTeMaTUYeCKUe 3HAKU U CHUMBOJBI, (POpMysbl, aOOpeBUaTypy, HOMEHKIATYDY,
UCIIONb30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BJaJE€Th  HABBIKAMU  pAclO3HAaBaHWA U 3allUThl  HUH(OpMALMH,
nH(OpMaAMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH /1e/iCTBUSIMM:

1) o0mmennme:

OCYILIECTBIISITh KOMMYHUKAIIMH BO BCeX cpepax KM3HU, aKTUBHO Y4acTBOBATH
B JIMAJIOTe WJM JUCKYCCHM IO CYHIECTBY OOCYKIaeMoW TeMbl (YMEHHME 3aJaBaTh
BOTIPOCHI, BBICKA3bIBATh CYXACHHUS OTHOCUTEIHHO BBHITIOJHEHHS TMpesiaraeMoi
3aJ]a4M, YIYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIIUN APYTUX YUYaCTHUKOB
JIMAJIora WIH JTUCKYCCHH);

pacro3HaBaTh HeBepOaJibHblE CpEACTBA OOIIEHMs, MOHUMAaTh 3HAYEHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYyaluH,
YMETh CMATYATh KOH(MIMKTHI U BECTH MIEPETOBOPHI;

BJIQJIETh PA3IUYHBIMH CHOCOOaMU OOINEHUS U B3aUMOJCHCTBUS, MOHUMATH
HaMEPEHUs JAPYTUX JIIOJAEH, MPOSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECEeTHUKY
U B KOPpPEKTHOU hopme (popMynnpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAasl 1eSITeJIbHOCTh:

NOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIWBUIYaIbHOU
paboThI IPH PEIICHUH OUOJIOTHYECKOM MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
PUMEHEHHUS TPYNIOBBIX (POPM B3aUMOJICHCTBUS MPU PEIICHUH YIeOHOH 3a/1a4u;

BBIOMpaTh TEMATUKy W METOJbl COBMECTHBIX ACHCTBHHA C Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXKJIOTO WIeHA KOJUIEKTUBA;



IPUHUMATh LA  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXAaTh pe3yibTaThl
COBMECTHOM padoThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJa M KaXIOr0 YYaCTHHKAa KOMaH[bl B
OOIIMiA pe3yNabTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npemjlaraTh HOBBIE IPOEKTHI, OLICHWBaTh MJEH C IMO3UIHH HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYLICCTBIIATh IO3UTHUBHOE CTPATETMYECKOE IIOBEIACHUE B PA3IUYHBIX
CUTYaLIHUSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHULIMATUBHBIM.

OByaeHHe YHHBEPCAJIbHBIMHU PEryJTHBHBIMHU ACHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOrMYECKHE 3HAHUS Ui BBIABICHUS MpoOJIeM M HX
pElIeHUs B )KU3HEHHBIX U YU€OHBIX CUTYalUsX;

BbIOMpaTh HAa OCHOBE OWOJIOTMYECKMX 3HAHUIN IIEEBBIE W CMBICIOBBIC
YCTAaHOBKH B CBOUX JEHCTBHUSX M MOCTYIIKax MO OTHOLIEHUIO K JKWBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYXKAIOIINX;

CaMOCTOATEIIBHO OCYILECTBIISATh IIO3HABATEIBHYIO JEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3a/1aud B 00Pa30BaATEIILHOM
JEATEIbHOCTH U JKU3HEHHBIX CUTYaLUSIX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAH pEIIEHUsT MpoOJiieMbl C  Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOYTEHHI;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacIMpATh pAMKH Y4EOHOT0 MpeaMeTa Ha OCHOBE JTUYHBIX MPEIIOYTCHHI;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
32 pPEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CcrocoO0CTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO LIUPOKOW JPYAUIMU B
pasHBIX O0JAaCTAX 3HAHWM, TOCTOSHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIA H
KYJBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISAM;

BJa/JeTh  HAaBBIKAMM  MO3HABATEJbHON  pediekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JIEWCTBUM M MBICIUTENBHBIX IIPOLIECCOB, HX PE3YJbTaTOB U
OCHOBaHUI, UCHOJIb30BaTh MPUEMBI peIEKCUM JIi OLEHKHU CHUTyalluH, BbIOOpa
BEPHOTO PEILICHNUS;

YMETh OLEHUBATh PUCKU U CBOEBPEMEHHO NPUHHUMATh PELIEHUS IO HX
CHUKCHMUIO;



MPUHAMAaTh MOTUBBI W apryMEHTbl JPYTrUX I@PU aHajIu3€ pe3yJbTaToB
JEATEIIbHOCTH;

3) npuHsATHE ceOs M APYTUX:

MPUHUMATh €051, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMAaTh MOTHUBBI M apryMEHTbl JPYTrMX NpPU aHaldu3e pe3yJIbTaToB
JIEeATEIIbHOCTH;

MPU3HABAaTh CBOE MPABO M MPABO APYTHX HA OMIMOKH;

pa3BUBaATh CIIOCOOHOCTh TOHUMATh MUP € MTO3UILIUU JPYTOTO YEJIOBEKA.

HNPEAMETHBIE PE3YJIBTATBI

[Tpenmernsie pe3ynpTaThl ocBoeHus mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buonorus
Hay4yHbI€ 3HAHUS, YMEHUS U CHOCOObI IEUCTBUN MO OCBOECHHIO, HHTEPIIPETALIUU U
npeoOpa30BaHUI0 3HAHUM, BUBI JACSITENBHOCTU MO MOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B Pa3UYHBIX Y4E€OHBIX CHUTyallUsAX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUAX, CBA3aHHBIX C Ouonorueil. B mporpamme mpenMeTHbie
pe3yabTaThl MPEJICTaBICHbI 10 ToAaM 00yUYEeHHUs.

[IpeameTHble pe3ysbTaThl OCBOCHUS yueOHOro mnpeamera «buonorus» ¢ 10
Klacce NOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECTE U POJU OMOJIOTMU B CUCTEME HAYYHOTO
3HAaHUS ECTECTBEHHBIX HAyK, B (OPMHpPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpPa M HAyYHOTO MHPOBO33PEHMS, O BKIJIAJE POCCUICKUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (DYHKIIMOHAIBLHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsSl pELIEHUS KU3HEHHBIX 3a/1a4;

YMEHUE PACKpPbIBATh COJEpkKAaHUE OUOJOTMYECKUX TEPMUHOB U TOHSITHI:
JKWU3Hb, KJIETKA, OpraHu3M, MeTaboau3M (0OMEeH BEIIECTB U MPEBpaIlCHUE
JHEPruM), FTOMEOCTa3 (CaMOperyssuus), ypOBHEBask OpraHu3alus KUBBIX CUCTEM,
CaMOBOCHPOU3BEICHHE (PENPOAYKIHS), HACIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTHUYECKHEe Teopuu (KIETOYHas, XPOMOCOMHas,
MyTallMOHHAs, UEHTpaJibHAasi JOrMa MOJEKYJIspHOM Ouonoruu), 3akonbl (I
Mengnens, T. Moprana, H. 1. BaBunosa) u yuenus (0 meHTpax MHOTOOOpa3usi u
MIPOUCXOXKICHUS KyIbTypHbIX pactenuii H. 1. BaBunosa), onpenensite rpaHuiibl
WX MPUMEHUMOCTH K JKUBBIM CHCTEMaM,;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUSI B OMOJIOTMH: HAOMIOJAEHUE U
ONMHMCAHHWE YKUBBIX CHUCTEM, NPOLIECCOB U SIBICHUI, OpraHu3alus U IMPOBEACHHUE
OMOJIOTMUECKOT0  AOKCIIEPUMEHTa,  BBIIBIDKEHHWE  THIIOTE3bl,  BBISBICHHUE
3aBHCHUMOCTH MEXIY HCCIEIyeMbIMH BEJIMYMHAMH, OOBSCHEHHE IOJIYYE€HHBIX



pe3yabTaTOB, UCIOJIb30BAaHHBIX HAayYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTATOB;

YMEHUE BBIIECIATH CYIIECTBEHHbIE MPU3HAKK BUPYCOB, KJIETOK IMPOKApHUOT U
JYKapuoT, OJHOKIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEIECTB W IMPEBPALLEHUS HEPIUM B KIETKe, (pOTOCHHTE3a,
IUIACTUYECKOTO M 3HEPreTHYEeCKOoro oOMEHa, XEMOCHMHTE3a, MHTO3a, MeiHo3a,
OIJIOIOTBOPEHUS, PA3MHOXKEHMS, WHIUBUAYAJIbHOIO pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJyYECHHbIE 3HAHUS ISl OOBACHEHMS] OMOJOTUYECKHUX
IIPOIIECCOB U SIBJICHHUM, IUJI NPUHATHS NMPAKTUYECKUX PEUIEHUN B MOBCEIHEBHOM
KU3HU C IeNbl0 obecrieyeHus 0€30MacHOCTH CBOETO 3J0POBbS U 3/I0POBbA
OKPY>KaIOIIUX JII0/IeH, COOII0IEHUS] HOPM IPaMOTHOIO TOBEJCHUS B OKPYKaIOLIei
OPUPOIHON cpee, MOHUMaHUWE HEOOXOJMMOCTH HCIOJIb30BaHUSl JOCTHXKEHUN
COBPEMEHHOMU OHnoornuu Hu OHMOTEXHOJIOTHUI TUIS palroOHaIBLHOTO
IPUPOAOTOIb30BAHNS;

YMEHUE pelIaTh JJIEMEHTAPHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
JUTUOPUIHOE CKpEIMBAaHUE, CLEIUICHHOE HacJelI0BAaHUE, COCTaBISATh CXEMbI
MOHOTUOPHUIHOTO CKpPEIIMBAHUS JUIsl Tpe/icKa3aHus HaclieI0BaHUs MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JIA0OPAaTOPHBIE M IpPaKTUYECKUE paldOThl, COOIHOIAThH
nmpaBuiia npu pabore ¢ yueOHBIM U Ta00paTOPHBIM 000PY0BAHUEM;

YyMEHUE KPUTHYECKH OIEHMWBAThb U HHTEPIPETUPOBATH HHOOPMAIIUIO
OMOJIOTUYECKOTO  COJIEPKAHMSI, BKJIIOYAIONIYIO I[ICEBJIOHAYYHbIE 3HAHUS W3
pPa3IUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(POpPMALIUH, HAYYHO-IOMYJISPHBIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCJIEIOBAaHUN B OHOJIOTHUH,
MeAULMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHUCbMEHHBbIE M YCTHBIE COOOLICHUS,
0000111251 OMOJIOTHYECKYIO MH(DOPMALIMIO U3 HECKOJIbKUX MCTOYHHUKOB, TPAMOTHO
UCITI0JIb30BaTh NOHATUITHBIN anmapaT OMOJOTUH.

[TpenMeTHbIie pe3yabTaThl OCBOEHUSI yueOHOro mpeamera «buonorus» 6 11
KJlacce NOJDKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTH 3HAHUNA O MECTE U POJIU OUOJIOTMU B CHCTEME HAyYHOTO
3HAHMUS €CTECTBEHHBIX HAayK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAZE POCCHUCKUX M
3apyOEKHBIX yUEHBIX-OMOJOTOB B pa3BUTHE OHWOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa ISl pEelICHUs KU3HEHHBIX 3a/1a4;

YMEHUE PACKpPbIBATH COJEpkKaHUE OUOJOTMYECKUX TEPMUHOB WU TOHSITHI:
BUJI, TIOMYJIALNSA, TeHO(OH, IBOJIONUS, ABIKYIINE CUIBI ((DaKTOPBI) HBOIIOIINH,
MIPUCIIOCOOJICHHOCTh OPTraHU3MOB, BUI000pa30BaHUE, IKOJOTHYECKHE (PAKTOPHI,



DKOCHCTEMA, NPOIYUEHTH, KOHCYMEHTBI, PEAYLUEHTbI, LENH MUTAHUA,
AKOJIOTHYEcKas upamMua, OuoreoleHos, ouocdepa;

yMEHUE H3jaratb OWOJOTMYEeCKHe Teopuu (PBONIOIMOHHAS Teopus Y.
JapBuHa, CUHTETHYECKass TEOPHUSl SBOJIOLMH), 3aKOHbl U 3aKOHOMEPHOCTU
(3apogasimeBoro cxonactBa K. M. bapa, uepenoBanusi riaBHBIX HalpaBiICHUN |
nyteit ’Bomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENEIATh TPAHULIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIOJCHHUE U
OMKMCAHHWE KUBBIX CHUCTEM, IPOLECCOB M SIBJICHUI, OpraHu3aius U MPOBEACHHUE
OMOJIOTMYECKOTO0  AKCIEPUMEHTA,  BBIABI)KCHUE  TUIOTE3bl,  BBISIBJICHUE
3aBUCUMOCTH MEXIy HCCICIyeMbIMH BEIMYMHAMH, OOBSICHEHHE ITOTYyYEHHBIX
pE3yJbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX IMOHSATHUM, TEOPUN U 3aKOHOB, YMEHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTATOB;

YMEHHUE BBIICISTh CYIIECTBEHHbIC MPU3HAKK CTPOCHUSI OMOJOTHUYECKUX
OOBEKTOB: BHJOB, TMOMYJAINHWA, TNPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreoeHO30B U  JKOCHUCTEM, OCOOCHHOCTH IPOLIECCOB: HACIEACTBEHHOMN
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30oBaHUs, MPHUCIOCOOJICHHOCTH
OpraHU3MOB, JIEUCTBHUS SKOJOTUYECKUX (PAKTOPOB HA OPraHu3Mbl, MEpeHoca
BCIIECTB U TIOTOKAa HHEPrMM B HKOCHUCTEMAaX, AHTPOIIOIC€HHBIX HM3MEHEHUN B
HKOCHCTEMAaX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB U OHUOr€OXUMHYECKHUX
IIUKJIOB B Omocdepe;

yMEHUE MPUMEHATH MOJyYEHHbIE 3HAHUS JUIsi OOBSICHEHUS] OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUMW, I NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HH C LeJblo oOecrieyeHus: 0e30MacHOCTH CBOEro 3[0pOBbS M 340pPOBBSA
OKPYXAIOIIUX JIOJIEH, COOI0IEHNS HOPM IPAaMOTHOTO TTOBEICHUS B OKPYKAIOIIICH
MPUPOIHON cpese, MOHUMaHWE HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTHXKEHUN
COBPEMEHHOW OMOJIOrHH JIJIsl PALIMOHATILHOTO TPUPOAOIIONH30BaAHNUS;

YMEHHE peniaTh 3JIEMEHTapHbIE OMOJIOTHYECKHE 3a]]ayd, COCTABIISATh CXEMBI
MepeHOca BEIIECTB U IHEPTUM B IKOCHUCTEMaxX (LIeTH MUTaHUsA);

YMEHUE BBIMOJHATH JIA0OpATOpHBIE M TpaKTUYeCKue paboThl, COOIIOIATH
mpaBuia npu padbore ¢ yueOHbIM U TaO0OPaTOPHBIM 000PYIOBAHUEM;

YMEHUE KPUTHYECKHM OIEHUWBATh U HHTEPIPETUPOBATH HH(MOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KAHMSI, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS U3
Pa3ITUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(OPMAIINH, HAYIHO-TIOMYJISIPHBIC
Marepualbl),  paccMaTpWBaTh  IJIOOAbHBIE  DKOJOTHYECKHE  IPOOJIEMBI
COBPEMEHHOCTHU, (OPMUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHUE CO03/1aBaTh COOCTBEHHBIE MHUCHbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ass OMOJIOTHYECKYI0 HH(POPMAIMIO M3 HECKOJIBKUX MCTOYHHUKOB, TPAMOTHO
HCIIOJI30BaTh MOHATUMHBIN anmapat OUOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KoJsmmuecTBo yacos DJIEeKTPOHHbIE
HaunmeHnoBanue pa3jiejioB H TeM nudpoBLIe
Ne ni/m P Konrtpoabnbsie IIpakTnueckmue (1upp )
NMporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnuorexa [JOK
1 b 2 0.5
HOJIOTHA KaK Hayka https://m.edsoo.ru/7f41c292
2 JKuBBIe cuCTEMBI U UX OpraHu3aIus 1 bubnmorexa [TOK
P & https://m.edsoo.ru/7f41c292
3 XHWMHYECKUH COCTaB U CTPOCHHUE KIICTKU 8 1 bubmorexa [TOK
https://m.edsoo.ru/7f41c292
bubnmnoreka [IOK
4 XK 6
MBHCACATCIRHOCTS FICTIH https://m.edsoo.ru/7f41¢c292
5 Pa3zmHOXeHUE M MHIMBUAYAIBHOE PA3BUTHE 5 1 bubnuoreka [HIOK
OpraHu3MoOB https://m.edso0.ru/7f41c292
6 HacnencTBeHHOCTL M N3MEHUYHNBOCTH 8 15 bubnuoreka [JOK
OpraHu3MoB ' https://m.eds00.ru/7f41c292
7 Cenexrust opranu3mMoB. OCHOBBI 3 bub6nmnoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
P 1
8 C3CPBROC BPEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPO'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 KVIACC

KosnuecTBo 4acos DJIeKTPOHHbIE
HanMeHoBaHMe pa3iesioB H TeM undpoBbie
Ne o/ P Kounrtpoabubsie IIpakTHueckue (undp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchbl
1 DBOOIMOHHAS OMOJIOTHS 9 1 bubnnorexa [IOK
https://m.edsoo.ru/7f41cc74
BoO3HMKHOBEHHE U pa3BUTHE KU3HU Ha Bbubmuoreka [IOK
2 9 0.5
3emie https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
3 O 5 1
PTaHHSMEL H OKpYarotas cpena https://m.edsoo.ru/7f41cc74
bu6moreka [JOK
4 Co00111eCTBa U DKOJIOTHYECKAE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
5 P 2
C3CPBHOE BPEMA 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




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsmnuyecTBo 4yacos DJIEeKTPOHHbIE
Ne Hara undgposbie
n/n Tewa ypoxa Bcero Koutpoaeneie — Ipakrueckue u3ydeHusi  oOpa3zoBaTesibHbIE
padoThI padoThI
pecypcesl
bu6mmorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBI.
[IpakTrueckas padora Ne 1
2 «Hcnionb3oBaHUe pa3IUUHbIX 1 0.5 bubamorexa LIOK
https://m.eds00.ru/863e6122
METOJIOB TPY U3YYCHUHU
O1OJI0rn4ecKX 00BEKTOB
3 buonornueckue cucremsl, Mpouecchl 1 bubnnoreka [JOK
U UX U3yYCHHUE https://m.eds00.ru/863e6564
4 XUMUYECKUN COCTaB KJIeTKU. Bona u 1 bu6mmoreka [JOK
MHHEPAIBbHBIE COJIN https://m.edso0.ru/863e674e
5 benku. CoctaB u cTpoeHue OeIKOB 1 bubmorexa HOK
https://m.edso0.ru/863e6b72
DepMeHThI — OUOTOTUYECKHE
karanu3aTopsl. JlabopaTopHas
6 paborta Ne 1 «3yuenue 1 05 bubnnoreka [JOK
KaTaJIUTUYECKON aKTUBHOCTHU https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMIIIa3bl
WJTH KaTajasbl)»
7 Vraesoasl. JIunuael 1 Eubmorexa HOK

https://m.edso0.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

bubmuoreka [JOK

8 Hyxentossie iierorst. ATO https://m.edso0.ru/863e6d5c
9 Hcropust u METOIbI N3yUEHHUS bubnuoreka [JOK
kietku. Knerounas teopus https://m.edso0.ru/863e6e88
10 Krnerka kak 1enoctHas xKuas
cucrema
CtpoeHnune 3yKapruoTHUYECKON KIIETKH.
Jlaboparopuas padota Ne 2
«M3yueHue cTpoeHUsI KJIETOK bubnuoreka LIOK
11 pacCTeHH, KHBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxkTepuii Mol MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTIHCAHUE»
bu6mmoreka [JOK
12 O/OMEH BeIIeCTS Hilk METaCoH3M https://m.edso0.ru/863e766¢
13 ®dotocuHTe3. XEMOCHHTE3 bubmorexa OK
https://m.edso0.ru/863e7c98
N bubmuoreka [IOK
14 mepreTueckiit oOmen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KIeTKU. [emeHue
KJIeTKu. Muto3. JlabopaTopHas BuGmorexa [IOK
15 pabora Ne 3 «Habmronenne MuTo3a B 0.5 httos://m.edsoo.ru/863e7dca
KJIETKaX KOHYMKa KOpEeIKa JIyKa Ha
TOTOBBIX MUKpPOIIpeTapaTax»
16 buocunTes Oenka. Peakimst bubnuoreka [IOK
MaTpUYHOI'0 CUHTE3a https://m.edso0.ru/863e796e
bu6mmoreka [JOK
17 Tpancmaums — Guocurtes benxa https://m.edso0.ru/863e796e
18 Hexknerounsie ¢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

BUPYCHI

https://m.edso0.ru/863e7540
bu6mmorexa [JOK

19 DopMBbI pa3MHOKEHUSI OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
bu6mmoreka [JOK

20 Meti

o3 https://m.edsoo.ru/863e7f4a
O06pa3oBaHue U pa3BUTHE MOJOBBIX
KJ1eTOK. OII010TBOPEHHUE.
21 Jlaboparopuas padota Ne 4 05 bubmmoreka [JOK
«M3y4yeHue CTpoeHus MOJIOBBIX ' https://m.edso0.ru/863e81b6
KJIE€TOK Ha TOTOBBIX
MHUKpOIIpenaparax»
99 WNunuBuayanbHOE pa3BUTHE bubmumorexa [IOK
OpraHu3MOB https://m.edso0.ru/863e8436
93 I'enetnka — Hayka o bubnuoreka LIOK
HACJICACTBEHHOCTH Y N3MEHYUBOCTH https://m.edso0.ru/863e8612
3aKOHOMEPHOCTH HACJIEAOBAHUS

24 [IPU3HAKOB. MOHOTHOpHUIHOE bubmorexa HOK

p ’ pHA https://m.edso0.ru/863e8878
CKpEIIMBaHHe

WTHOPUIHOE CKPELINBAHNE. 3aKOH
A PIA bett bubmuoreka [IOK

25 HE3aBUCUMOTO HACJIEJOBAHUS

https://m.edso00.ru/863e89a4

MPU3HAKOB
ClerieHHO€E HaclIeI0BaHNeE
npu3HaKkoB. JJaboparopHas pabora

26 Ne 5 «I3yuenue pe3ynbTaToB 05 bubnuoreka [JOK
MOHOTHOPUIAHOTO W TUTHOPUTHOTO ' https://m.edso0.ru/863e8c60
CKpEIIMBaHUs Y APO30(HIIBI HA
TOTOBBIX MUKpOIIpenapaTax»

27 T'enernka nona. Hacienosanue bu6mmoreka [JOK



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

[IPU3HAKOB, CLEIUIEHHBIX C I10JIOM https://m.edso0.ru/863e8c60
W3menuuBocTh. HenacnencreeHHas
U3MEHYUBOCTh. JlabopaTopHas
08 pabora Ne 6. UzyueHue 1 05 bubmmoreka [JOK
MOAU(UKAITMOHHON U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOSHHE BapUAIIMOHHOTO Psa U
BapHAIllMOHHON KPUBOM»
HacnencrseHnass "3aMEHYHBOCTE.
29 Jlaboparopuas pabora Ne 7. 1 05 bubnmoreka [JOK
«AHanu3 MyTaui y 1po30¢uisl Ha https://m.edso0.ru/863e8efe
TOTOBBIX MHUKPOTIpETapaTax
bubmuoreka [JOK
30 Tenernia esobeka ! https://m.eds00.ru/863e8d78
Peseprubiit ypok. O60011€HIE TIO
31 TeMe «HacaencTBeHHOCTD U 1
U3MEHYUBOCTH OPTaHU3MOBY
bu6nuorexa [JOK
32 Cenexums kax Hayka i npotece ! https://m.eds00.ru/863e9214
33 MeToap!l 1 TOCTUIKEHUS CEJIEKIIUNA 1 bubmuoreka [JOK
pacTeHHU U )KUBOTHBIX https://m.edso0.ru/863e9214
34 buorexHonorus kak orpacib 1 bubnuoreka [IOK
[IPOU3BOACTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



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 KVIACC

KoanuectBo yacon JJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Kontpoapueie  Ipakruueckue u3yueHusi odpa3oBaTesibHbIE
padoThbI padoThbI
pecypchbl
1 DBOIOLUS U METO/IbI €€ N3YUECHUS 1 bubmuorexa LIOK
https://m.edsoo.ru/863ea20e
5 Wcropus pa3BuTHs NpeaCcTaBICHUN 1 bubnuoreka [IOK
00 3BOJIIOIMU https://m.eds00.ru/863e9570
bubnuoreka [JOK
3 Mitipooposmionts L https://m.edsoo.ru/863e9cle
[MomynsAnus Kak 3eMeHTapHas
eIMHHILIA BUIA U SBOJIOIHH.
4 HI;60pI;Top}faﬂ pabora ;9 1 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB I10
MOP(hOJIOTHIECKOMY KPUTEPHIOY
5 JIBIOKy1IIME CUITBI (JIeMEHTapHbIe 1 bubnuorexa LIOK
(aKkTOPBI) SBOTFOIHH https://m.edsoo.ru/863e9da4
N bu6mmorekxa [JOK
6 EcrecTBennslit 0TOOp 1 ero ¢popmbl 1 httos://m.edsoo.ru/863e9edo
Pe3ynbraThl 3BOMIONUN:
MIPUCIIOCOOJICHHOCTh OPTaHU3MOB U
7 BHUI000pa3oBanue. JlabopaTopHas 1 05 bubnmoreka [JOK
pabora Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpraHu3Ma 1 eé
OTHOCHUTEJIBHOTO XapaKTepar
8 Hamnpasnenus u nytu 1 bubnuorexa [IOK

MaKpO3BOJIIOIHNHN

https://m.edsoo.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

HeO6paTI/IMOCTL 9BOJIFOLINH

I/ICTOpI/ISI JKM3HM Ha 3eMiic U MECTObI

10 .
e€ u3yueHus

1 ['unoTe3sl MPOUCXOXKACHUS KU3HU bubnnoreka [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6

12 PazButue xxu3Hu Ha 3emMIie 1o 3paMm U bubnmoreka [JOK
nepuoiam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl YBOTIOIUN
PaCTUTEIHLHOTO U KHBOTHOTO MHPA.

13 [TpakTuyeckast padora Ne 1 05 bubmuorexa [IOK
«M3y4yeHne UCKOIMAeMbIX OCTATKOB https://m.edso0.ru/863ea8bc
pacTeHHii U KUBOTHBIX B
KOJUTCKITHSIX )

14 CoBpeMeHHas cucrema bubmmoreka [JOK
OpraHUYeCcKOro Mupa https://m.edsoo.ru/863ea48e

bu6mmorekxa [JOK

15 DBOJTIOHS YeJI0OBEKa (AaHTPOTIOTEHE3) httos://m.edsoo.ru/863eac2c

16 JiBrokytue cuibl ((haKTophl) bubnmoreka [JOK
aHTpOIIOTeHE3a https://m.edsoo.ru/863ead44

17 OcCHOBHBIE CTaJIUU IBOIIOLUU
YelloBeKa

18 UenoBeyeckue pacsl U NPUPOIHBIE bubnuorexa [JOK
aJarnTaluy 4YeJI0BeKa https://m.edsoo.ru/863eaea?
PezepBHblit ypok. O0001IeHNE 110

19 TeMe «Bo3HUKHOBEHHE U pa3BUTHE
KHU3HU Ha 3emiie»

20 DKoJIOTHs KaK HayKa

21 Cpenpl OOUTaHUS U SKOJIOTHUECKUE bu6mmnorexa [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

(bakTopbl

AbunoTtnueckue GpakTopsl.
Jlaboparopras padora No 3.
«Mopdomnoruueckne 0COOEHHOCTH

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

N bubnmoreka [JOK
22 pacTeHui U3 pa3HBIX MECT 0.5
https://m.edso0.ru/863eb10e
oburanusy. JlabopaTopHas padora
No 4. «BnusHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJIEyCa)
bubmuoreka [JOK
23 buomiieciue paxrope! https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyJsiun. [Ipaktudeckas pabora
24 Ne 2 «Iloacuér nnoTHOCTH 0.5
TIOMYJISINHA Pa3HbIX BUJOB
pacTeHuin»
o5 CoobecTBa OpraHu3MOB — bubnnoreka [JOK
OHOILIEHO3 https://m.edso0.ru/863eb46a
26 DKOJIOTHYECKHUE CHCTEMBI bubmuoreka [JOK
(3K0CHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTEIIN IKOCHCTEMBI.
27 DKOJIOTHYECKUE TUPAMHUIBI. buGnnorexa [IOK
. https://m.edsoo.ru/863eb5fa
CgoiictBa 3xocucteM. Cykieccus
28 [TpupoiHbIE S5KOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa — rnobanphas bubnuoreka [IOK
9KOCHCTEMA 3eMJIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bubnuoreka [JOK

ouochepsl

https://m.edso0.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 YenoeyecTBo B Ouochepe 3emiu 1
33 CocymiecTBoOBaHUE TPUPOIBI U 1 bubnunoreka [JOK
YeJI0BeYeCTBa https://m.edsoo.ru/863ebale
PesepBubIil ypok. O0001IEHIE TEMBI
34 «Coo0111ecTBa U 3KOJIOTUIECKUE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 0 95
[MTPOI'PAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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