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INOACHUTEJIbBHAS 3AIINCKA

[Tpu pa3paboTke mporpaMmsel MO OHOJOTMHM TEOPETHUYECKYIO OCHOBY JUISL OINpENEeNICHUs
NOIX0/0B K (OPMHUPOBAHMIO COZEpKaHUs YydyeOHOro mnpenmera «buonorus» cocraBWIn:
koHuentyanpable nojoxenus @I'OC COO o B3auM0OOYCIOBIEHHOCTH LENEH, COJEpKaHMA,
pe3yibTaToB O0y4YeHUs U TpPeOOBAHUH K YPOBHIO IOJATOTOBKU BBITYCKHUKOB, IOJIOKEHUS 00
Oo0ImMX LEISIX M HNPUHLUIAX, XapaKTEepU3YIOIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHErO
obmiero oobpazoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKEHUS O crienu(rke OUoIoTuHy,
e 3HAYCHWU B IMO3HAHMU >KUBOH MPHUPOIBI M OOECIEUYCHHM CYIIECTBOBAHMS 4YEIOBEYECKOTO
obmectBa. CorylacCHO Ha3BaHHBIM ITOJIOKEHUSIM, OIPEAEICHbl OCHOBHbIE (YHKLHMU MPOTrPaMMBbI
1o 6MoNoruy U e€ CTPyKTypa.

[Tporpamma no Guosoruu AaéT NnpeacTaBieHue o LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTAaHUST M PaA3BUTHS OOYyYarOIMXCS CpeAcTBaMH YydeOHOro mpenmera «buomorusy,
orpenenser 00sA3aTeNIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpYy, paclpeaesieHue o
paszenaM M TeMaM, PEeKOMEHAYEeMYIO IOCIeI0BATEIbHOCTh M3Y4EHHUS y4yeOHOro marepuana c
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTeIbHOrO Ipolecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYarOIIUXCS.

B mporpamme 10 OHONOTHHM TakKe YYUTHIBAIOTCS TpeOOBaHUS K IUIAHHPYEMBIM
JUYHOCTHBIM, METAlpeJMETHbIM M HPEIMETHBIM pe3yibTaTaM oOydeHHs B (HOPMHUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOMN AeATeNIbHOCTH/y4yeOHBIX AeHCTBUI 00yyaromuxcs 1mno
OCBOEHUIO COJIEpP>KaHUs OMOJIOTMYECKOro 00pa30BaHUsl.

B mporpamme mo Ouonorum (10-11 kmaccel, 0a30BBId YpOBEHB) peaM30BaH MPUHIIMIL
IPEEMCTBEHHOCTH B H3y4yeHUM Ouojioruu, Onarojapss uYeMy B HeH IpOCMaTpUBaeTCs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBSA3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, IICHHOCTHBIX  OpPHEHTAlM  JIMYHOCTH, OKOJOTUYECKOTO  MBIIUICHHUS,
IPEJICTaBICHUA O 3J0pOBOM 00pa3e XU3HU U OEpeKHbIM OTHOLIEHHMEM K OKpYXKaroulei
npupoaHoil cpene. IloaTomy Hapsay ¢ u3ydeHHEM OOLIEOMOIOTHYECKUX TEOpUH, a Takke
3HaHUHM O CTPOCHMHU KHUBBIX CHUCTEM Pa3HOT'O paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOUINX B HUX
IPOIIECCOB B TIPOTpaMMe IO OHMOJIOTUH yJIeNeHO BHUMAaHHE HCIOJIB30BAHUIO MOTYYESHHBIX
3HAHUH B IOBCEAHEBHOM JKU3HU ISl PEIICHHS PUKIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUIAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  YEJOBEKa, MEIUKO-TEHETHUYECKOro  KOHCYJIbTUPOBAHMS,
000CHOBaHMS PKOJOTMUYECKH LEIeco00pa3HOro MOBEACHUS B OKpYKAIOLIeW MPUPOAHON cpene,
aHaM3a BIMSHUS XO3SHUCTBEHHOW JEATEIHHOCTH 4YElIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAaHHS K MPUKIAJTHOW HANPABICHHOCTH Y4eOHOTO
npeamera «bHOIOrHs» MPOJUKTOBAHO HEOOXOAMMOCTHIO 0OecreueHus] YCIOBUN JUIsl pelIeHus
OJTHOM U3 aKTyaJbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro 00pa3oBaHus, KOTOpas MpeArnoiaraer
dopmupoBaHHEe y O0YJarOIUXCsS CIIOCOOHOCTH ananTUPOBAThCI K W3MEHEHUSM TUHAMHUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUA.

buonorus Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUsl 3aHUMaeT BaxHoe Mmecto. OHa
oOecrieunBaeT (opMupoBaHUe Yy OOYYaIOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacmmpsieT ¥ 0000IaeT 3HAHUS O )KUBOM MPUPO/IE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3Ma€T YCIOBHS JUISA: TIO3HAHUS 3aKOHOB YKMBOW TPHPOJIBL,
(dopmupoBaHuss (QPYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KHU3HH, IKOJIOTUUYECKOTO MBIIIUIEHUS, IEHHOCTHOT'O OTHOIICHUS K KUBOM MPUPOJIE U YETIOBEKY.

Bonbioe 3HaueHme OWONIOTHST HMMEET TaKXKe [UIS pEIIeHHs BOCIUTATEIBHBIX U
Pa3BUBAIOIINX 337a4 CPEAHETO OOIIEero o0pa3oBaHus, colManu3anuu odyqaronuxcs. 3yuenue



Oouosioruun obecrieunBaeT YCIIOBHSI TUTS dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITUOHHBIX W WH(QOPMAIIMOHHBIX HABBIKOB, SCTETHYECKON KYIBTYPHI, CIIOCOOCTBYET
WHTETpaIM OWOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMU U3 JIPYTHX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBaHHbIe M0OJI0KEHUS O ITPeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY U ONpENENCHUS MOAXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TPEIICTABICHHOTO B IPOrpaMMe IO OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIICCTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYAIOLTUECS JOKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMbIe sl (POPMUPOBAHUS OOIICH KYJIbTYpHhI, ONpeaestolie
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH MNPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEHEBHOM KM3HU U MPAKTHUECKOU JAesTesibHOCTH. Oco00e MECTO B 3TOM cHUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTBl COJIEp)KaHUs, KOTOpble CIyKaT OCHOBOM uig (QOpMUPOBaHUS
NPEJCTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYyHOW KapTHHE MHpa U IEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIONIMX T'YMaHU3AIUN OHOJIOTHYECKOro 00pa3oBaHUs.

CTpyKTypHpOBaHHE COJCpXKaHUS Yy4eOHOro Marepuaga B TpOrpaMMe IO OHOJIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIMYUTENBHBIX OCOOEHHOCTSX
JKUBOM TPUPOJIBI, O €€ YpOBHEBOIl OpraHM3aliil U HBOJIOLHMU. B COOTBETCTBUM C 3THUM B
CTPYKType y4deOHoro mnpeamera «buonorusy» BbIIEIEHBI CIEAYIOIINE COACpP)KATEIbHbBIC JTUHUU:
«buonorus kak Hayka. MeToIbl HAy4YHOTO MO3HaHUM», «KieTka kak OMOJIOTHYECKas CUCTEMA,
«Opranu3m Kak Ouosoruyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHH4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOBI», «IKOCUCTEMBI U MIPUCYIIUE UM 3aKOHOMEPHOCTH.

Llenp w3ydenuss ydeOHOro mpenmera «buosiorus» Ha 0a30BOM ypOBHE — OBIIQJICHHC
00yYJalOIMUMHUCS 3HAHUSAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid J>KUBBIX CHCTEM
pa3HOro paHra U npuoOpeTeHrne YMEHHUI UCIOBb30BaTh 3TU 3HAHMS JJISl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH O00OBEKTOB KMUBOW IPUPOJIBI U PEILICHUS PA3IIUYHBIX KU3HEHHBIX MTPOOIIEM.

Hoctmwxkenne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE
obecreunBaeTcs peleHrueM CAeAyIOIMMX 3a/1a4:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpHUAX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIOTEe3ax, MpaBWIaX, CIYKalluX OCHOBOW I (OpMUPOBaHUs
MPEACTABICHU O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHUHM, MHOTOO0OpPa3MU M OCOOCHHOCTSX KHUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHU3alluH,
BBIJIAIOIINXCS] OTKPBITUSAX H COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue Yy OOYYarOMIMXCS TMO3HABATENbHBIX, MHTEIUIEKTYaTbHBIX U TBOPUECKUX
CIOCOOHOCTEHN B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJIeN ¥ TIOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIlUu;

CTaHOBIIEHHE Yy OOydJaromuxcsi oOmmeil KynbTyphl, (PYHKIIMOHAIBHONH TPAMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATh U OLEHHUBATH SBICHUS OKPYKAIOIIETO MHUpa >KUBON MPHUPOJABI Ha
OCHOBAHUWU 3HAHWM U ONBITA, TOJYYCHHBIX TTPU U3YYCHUH OUOJIOTHH;

dbopmupoBaHre y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUM B MPAKTHYECKON JEATEIbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTHI U arpoOUOTEXHOIOTUI;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >XHBOM MPUPOJIHI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIFOACHUS STUYECKUX HOPM TPH MPOBEICHUH
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWM JIJIsl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJBTYpPHI, 7151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWI W YMEHUH B TOBCEIHEBHOW JKWU3HU JUISA OICHKH
MOCJEACTBUM CBOEH JEATENILHOCTU IO OTHOIICHHIO K OKpYXKarmeil cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCSL 00sI3aTEIbHBIM yYEOHBIM TIPEJMETOM, BXOJSIIMM B COCTaB MPEIMETHOH OO0JIACTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosoruu Ha 0a30BOM YPOBHE CPETHEro 00Imero oopa3oBaHUs OTBOAUTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

COJAEP/)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosiorus kak Hayka.

buonorus xak Hayka. CBsi3b OHMONOTHMU C OOLIECTBEHHBIMHU, TEXHUYECKUMH H APYTUMHU
€CTECTBCHHBIMU HayKaMu, (Qmiocoduei, 3TUKOH, ICTETUKONM W mpaBoM. Ponb Ouonoruu B
(OopMHUPOBAHNUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CucreMa OMOJI0rH4ecKUX HayK.

MeTtoapl TO3HAHUS KUBOM pUPObI (HAOII0IeHIE, SIKCIIEPUMEHT, OITUCaHUEe, U3MEPEHHE,
KJ1accu(pUKalus, MOJICITUPOBAHKE, CTATUCTUYECKAsI 00pabOTKa TaHHBIX ).

JdemoHcTpaumMu:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konpuos, Ix. Yorcon u @. Kpuk.

Tabmuie! U cxeMbl: «MeTo/IbI TO3HAHUS )KUBOW TIPUPOJIBI.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktnueckass padora Ne 1. «lcnonbp3oBaHue pa3iauMUHbIX METOJOB IpPU H3YHYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JKupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT Hu3ydeHus Ouonoruu. OTIUyYue KUBBIX
CHUCTEM OT HEOPTAaHHYECKOU MPUPO/IBI.

CgoiicTBa OuocucTeM © HUX pa3HOOOpa3ue. YPOBHU OpraHu3alud OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHoTHYEeCKHi), OMoC(hepHBI.

JdemoHcTpaumuu:

Tabmuupl 1 cxembl: «OCHOBHBIE TPU3HAKU KU3HU», «YPOBHH OpPraHU3AIMH >KHUBOM
MPUPOIBI.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKHU. XuMu4yeckue BJIEMEHTBHI: MAaKpOJBJIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKUIMM BOJBI M MHUHEpAIbHBIX BelIECTB B KieTke. [logaepiaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHne 6eIK0B. AMUHOKHUCIOTEI — MOHOMEPHI OenkoB. HezameHnmble
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPWUYHAS, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMUYECKUE
cBoicTBa OenKkoB. buonornyeckue GyHKIIM OEITKOB.



®depmeHTB — Omonornueckue Karamuszatopbl. CTpoeHHne (epMeHTa: aKTUBHBINA IIEHTD,
cyoctparHas  crenuduuHocts. Kodepmentsl. Butamuubel.  Otnuuust  (EepMEHTOB  OT
HEOpPraHUYECKUX KaTaJln3aTOPOB.

VYraeBoabl: MOHOCaxapusl (II0K03a, prubo3a 1 Je30kcupubdo3a), 1ucaxapubl (caxaposa,
JAKTO3a) W IoJucaxapuabl (Kpaxmall, TIJIMKOIeH, Lesuioa03a). buonornueckue ¢yHkuun
YTJIEBOJOB.

Jlumuael:  TpUraMuepunsl, Qochomunuael, crepouasl. [uapodmibHO-THAPOGHOOHBIE
cBoiicTBa. buonornueckue QpyHkuuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OENKOB U JIMIHUIOB Kak
VCTOYHUKOB DHEPIUH.

Hyxkneunossie kucnorsl: JJHK n PHK. Hykiieotnasl — MOHOMEpBI HYKJIEUHOBBIX KUCIOT.
Crpoenne u ¢ynkunu JJHK. Crpoenne u ¢ynxmum PHK. Bugst PHK. AT®: crpoenune u
GyHKIIHH.

[MuTonmorus — Hayka o kierke. Kilerounas Teopusi — mpuMep B3aMMOICHCTBHS UACH U
(akTOB B HAYYHOM MMO3HAHUU. METOIbI U3YUEHHS KIICTKH.

Knerka kak nenoctHas »xuBast cucrema. OOmye Npu3Haky KJIETOK: 3aMKHYTasl Hapy»KHas
memOpaHna, mosiekyinbl JIHK kak renernueckuil anmapar, cucteMa CUHTe3a Oeska.

Tumbl KJIETOK: JyKapHOTHYecKass M IpokapuoTuyeckas. (OCOOEHHOCTH CTpPOEHUS
npokapuoTuyeckoil kiuetku. Knerounas crenka 6akrepuil. CTpoeHre 3yKapuOTHUECKOH KIIETKU.
OcHOBHBIE OTINYUS PACTUTEIBHOMN, )KUBOTHOM U TPUOHOMN KJIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIHH.
[InasmaTtuueckas MeMmOpana, e€ cBoicTBa M (QyHkuuu. l[luTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouabl kietku: JIIC, anmapar ["onbmxu, mm3ocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHAPUH, IiacTuiabl. IIpoucxoxaeHne MUTOXOHAPUNA U IJIACTHI.
Bunp! nnactun. HememOpaHHbIe OpraHOM bl KJIETKU: pUOOCOMBI, KJIETOUHBIN LIEHTP, HIEHTPHOJIH,
PECHUUKH, KTIyTUKU. DyHKINN OPraHOUAOB KIETKU. BKitoueHus.

SAnpo — peryasaTopHbIi HeHTp KieTku. CTpoeHue sapa: saepHas 000JI0uKa, Kapuoriazma,
XPOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIIECTB B KIIETKE.

JleMoHCTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

[uarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B HEKHUBOM  IIPUPOAE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.

Tabmunel u cxembl: «llepuonuyeckas Tabmuna XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «bruocunTe3 6enkay, «CTpoeHne MoJieKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossie kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CtpoeHne 3yKkapHOTHYECKON
KieTkn», «CTpoeHue XUBOTHOM KIETKW», «CTpPOEHHE PpacTUTENIBHON KIETKW», «CTpoeHue
POKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKu», «Y TIIeBOJbD», «JIUumuasn.

OOGopynoBaHUE: CBETOBOM MHKPOCKOI, OOOpYJAOBaHWE JJIsi TPOBEICHUS HAOIOICHUN,
U3MEpPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, )KMUBOTHBIX M OaKTEpUATbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopaTopnast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (pepMEeHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopHass pabora Ne 2. «M3y4yeHHe CTPOEHHS KJIETOK PACTECHHMH, >KUBOTHBIX M
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.



Tema 4. /KuzHeneATeJIbHOCTD KJIETKH.

OOMeH BeImiecTB, WIM METa0OMu3M. ACCUMWIAIUS  (TUIACTUYECKH OOMEH) U
JTUCCUMIIIALINS (PHEPTeTHUECKUN 0OMEH) — JIBE CTOPOHBI €IMHOTO TpoIecca Metabonusma. Poib
3aKOHOB COXPAHEHUs BEUIECTB U YHEPTUHU B MIOHUMAHUHN METa0O0IU3Ma.

Tunber oOMeHna BemiecTB: aBTOTpOoGHBIN U rerepoTpodHsbid. Pons pepmeHTOoB B 00MeHE
BEIIECTB U MPEBPAIICHUH SHEPTUU B KIIETKE.

®orocunte3. CBeroBas M TeMHOBas ¢a3el (oTocuHTe3a. Peakiuu (QorocuHTesa.
D¢ dexkTuBHOCTL (hoTOCHHTE3a. 3HaUYCHUE (POTOCHHTE3a ISl KU3HH Ha 3emiie. BiusHue yciaoBuit
cpenpl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTECHUI.

XeMocHHTE3. XEMOCHHTE3UPYIOIIUe OakTepuu. 3HAYCHHE XEMOCHHTE3a JUIsl KU3HU Ha
3emuie.

OHepreruyeckuii oOMeH B  KieTke. PacuiernsieHue  BeIIECTB, BbIJCIEHUE U
AKKyMYJINPOBAHHE SHEPTUU B KJIETKE. DTarlbl sHeprerudeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopoaHoe oOkKuclieHHE, WIM KJIETOYHOE JibixaHue. OKHUCIUTEIbHOE
dochopmmpoBanre. DPPEKTUBHOCT IHEPTETUISCKOTO OOMEHa.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHdopmamus u JHK. Peamuzamus
TeHeTUYEeCKO HH(popMaluu B KieTke. ['eHeTHuYecKuit KoA U ero CBOMCTBa. TpaHCKpUILIUS —
matpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jransl TpaHciasuuu. Konuposanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTe3e Oerka.

Heknerounsie ¢Gopmbl xu3HHM — BUpychl. HWcropus oTkpeiTus BupycoB (. U.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LIUKJIa BUpYcoB. baktepuodaru. bonesnu
pacTeHHMIA, )KHBOTHBIX U YEJIOBEKa, BBI3bIBACMbIC BUpycamMu. Bupyc nMMmyHoneunTa yenoBeka

(BUY) - Bo30oymutens CIIMJla. OOpartHas TpaHCKpWIIIHS, peBEpTaa W HWHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUIA.
JdeMoHcTpanum:

IToptpetsr: H. K. Konsnos, /I. . UBanoscku, K. A. Tumupsses.

Tabmuupt u  cxembl: «Tunel  nutanus», «Metabonuzm»,  «MUTOXOHAPHUIY,
«OHepreTuueckuii oomMen», «Xmnopornacty, «Dotocunte3», «Ctpoenune HK», «Ctpoenue u
dbyHKIIMOHUpOoBaHue TeHa», «CuHre3 Oenka», «['eHernmueckuid  kom», «Bupych»,
«baktepuodarn», «Ctpoenne u xku3HeHHbId 1wmka Bupyca CIIM/la, OGakrepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: monenu-anmuukanuu «Y apoenue JJHK u tpanckpunumsy», «buocuntes
Oenka», «CTpoeHue KIeTKn», Mojens cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHNe M UHAUBUIYAJbHOE PAa3BUTHE OPTaHU3MOB.

Knetounslii 1uki, wiv KU3HEHHBIM LUk kietku. MuTepdaza u muto3. Ilpoueccsl,
nporekaromue B uHTepdasze. Permmukanus — peakmus marpuunoro cunteza JJHK. Crpoenue
XpoMOcOM. XPOMOCOMHBI Ha0Op — KapHOTHUIl. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. XpomaTuasl. [luTomornueckre OCHOBBI Pa3MHOXKEHUS M WHIMBUAYATHLHOTO Pa3BUTHUSA
OpraHu3MOB.

Henenne xnetkn — muto3. Cramum mwurosa. Ilponecchl, mpoucxonsdiue Ha pa3HbIX
CTagusaX MUTO3a. bruonoruyeckuii CMBICI MUTO34.

[Iporpammupyemasi TuOenpb KJICTKH — aromnTo3.

®opMBl  pa3MHOXKEHHsI OpraHM3MOB: Oecrosoe | TojoBoe. Buasl  6ecmomoro
pPa3MHOXKEHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oOBaHUE,
BET€TATUBHOE PAa3MHOKEHHUE. VICKYCCTBEHHOE KJIOHMUPOBAaHHWE OPraHU3MOB, €r0 3HAUYECHUE IS
CEJICKITHH.



[TonoBoe pa3MHOKEHUE, €T0 OTIIMYUS OT OECIIONOrO.

Meiio3. Craguu meiosza. [lpormeccsl, mpoucxonsume Ha cragusix Mmeinosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii CMbICI U 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losioBBIE Kenesbl:
CEMEHHHUKU M sSMYHUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaro3oup,
AWLEKIeTKa) — crepmaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTPOCHHs —SAUIEKIETOK H
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHUA Y MMO3BOHOYHBIX KUBOTHBIX: JApPOOJIEHHE, TracTpyJsLus,
opranorenes. IloctamMOpronanbHOe pa3BUTHE. THIIBI TOCTAIMOPHOHATLHOTO Pa3BUTHS: MPSMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPHI, CIOCOOHBIE
BBI3bIBATH BPOXKACHHBIE YPOJCTBA.

Poct u pa3zButne pacteHuil. OHTOreHe3 IBETKOBOIO PAaCTEHHUs: CTPOCHHE CEMEHH, CTaANU
pa3BUTHSL.

JdemoHcTpaumMu:

Tabmuie! u cxeMbl: «DopMbI pa3MHOKEHHSI OPraHU3MOBY, «/|BOITHOE OIIOIOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOEe pa3MHOXEHUE pacTeHHil», «JleneHne KIeTKu
Oaktepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHHE XPOMOCOMBD», «KIIETOYHBIM LUK,
«Penmmukanus IHK», «Muto3», «Meios», «lIpsamoe u HenpsMoe pazButue», «l'amerorenes y
MJIEKOMUTAOIINX U YeJI0BEKa», «OCHOBHBIE CTAIUN OHTOIEHE3A.

O6opynoBaHue: MHKPOCKOI, MuUKpompenaparsl «CriepMaTo30UIbl MIEKOMUTAIOIIETOY,
«SlinexiieTka MIEKONUTAarIero», «KapuokuHe3 B KIETKaX KOpEIIKa JIyKa», MAarHUTHas
MoJenb-anmmInKanys «/lenenue knerkny, moaens JJHK, Mogens meradazHoii XpOMOCOMBI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Jlaboparopnas pabota Ne 3. «HabmroneHne MuTo3a B KJIeTKaX KOHYMKA KOpEIKa JIyKa Ha
FOTOBBIX MUKpOIIpenapaTax».

JlaGopatopnast pabota Ne 4. «/3ydeHuwe CTpPOEHHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HacsieqcTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. Mcropusi pa3BuThs TreHeTHMKH. Poib UHUTOIOTMM U
HMOpHOJIOTUN B CTAHOBJICHUU F€HETHKHU. BKilag pocCHICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
TeHeTUKU. MeToIbl TEeHEeTUKH (THUOPHUIONIOTUYECKUH, UUTOTEHEeTHYECKH, MOJIEKYIIpHO-
reHeTudyeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUSA. | eHeTnueckass CHMBOJIMKA, UCIIOJIb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, ycTaHOBiIeHHble [.  MeHnnenem.
MonorubpunHoe ckpenBanye. 3akoH eIUHO-00pa3us TuOpuI0B nepBoro nokonaeHus. [Ipasuio
JTOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. ['mnore3a uucrtorel ramer. Ilomnoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JurubpunHoe ckpemmMBaHME. 3aKOH HE3aBUCHMOrO  HAcJelIOBaHUS  MPU3HAKOB.
LluToreHeTHUECKUEe OCHOBBI JUTHMOPUIHOTO CKpELIMBaHMA. AHAIU3UPYIOIIEe CKpELIMBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS [Tl OTIPE/IETICHUs TEHOTUIIA OCOOH.

CuennenHoe HaciefoBaHue mpusHakoB. PaGora T. Moprana mno cHEIUIEHHOMY
HacJeI0BaHNI0 TeHOB. HapyllieHue cuemnieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpPa.

XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH. | eHETUUeCKHe KapThl.



I'enernka mosia. XpoMOCOMHOE OIpEIETIEHUE oda. AYTOCOMBI U TMOJOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble opraHu3Mmbl. HacnenoBaHue NPU3HAKOB, CIEIUICHHBIX C
MIOJIOM.

N3meHunBOCTh. BUibl ”3MEHUMBOCTU: HEHACIIEACTBEHHAs U HAcleICTBeHHas. Poiib cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTePUCTHKA MOIU(PUKALUOHHOW H3MEHYHBOCTH.
Bapuauvonsslil psa 1 BapuanuoHHas kpusas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHBIC MIPU3HAKU U X HOpMa peakiuu. CBOHCTBAa MOAU(PUKANMOHHON U3MEHYHUBOCTH.

HacnenctBenHas, win reHoTUNWYeCKasi, U3BMEHYHMBOCTh. KoMOMHATHBHAST M3MEHYHBOCTb.
Meiio3 W TOJOBOM TPOIECC — OCHOBAa KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTanmoHHas
W3MEHYMBOCTh. Kimaccuukamuss MyTranuii: TeHHbIE, XpPOMOCOMHBIC, T€HOMHBIC. YacTtoTa U
MPUYMHBI MyTaruii. MyTareHHbie GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIIEICTBEHHOM
n3menuuBoctu H. . BaBumnosa.

BHesinepHas HacneACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka wyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YeEJIOBEKa:
TCHCAJIOTUICCKUH, OJIM3HEIOBBIM, ITUTOTCHETUYCCKUH, OMOXUMHUYCCKHHA, MOJCKYJISIPHO-
reHetudyeckuid. CoOBpeMEHHOE OIpeAeNIeHUEe TE€HOTUIIA: IOJHOINCHOMHOE CEKBEHUPOBAHMUE,
TeHOTUIIUPOBaHUE, B ToM uucie ¢ nomoulpio I1[[P-ananusa. HacnenctBennsie 3a0oneBaHus
YelloBeKa: TIeHHbIe OoJie3HW, OOJIE3HM C  HACIEACTBEHHOH MPEIpacloIOKEHHOCTHIO,
XpoMocoMHBIe OoisiesHu. ComaTtudeckue © TreHepaTuBHbie MyTanuu. CTBOJIOBBIC KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKYA U JICYCHUS T€HETHYECKHX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYJIbTUPOBAHUE. 3HAYCHHE MEAMIIMHCKOW TE€HETHKU B
MPEAOTBPAIICHUH U JICUCHUHU T€HETUYECKUX 3a00JIEBaHHI YeTIOBEKaA.

JdemoHcTpaumMu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBmiios.

Tabmumel u cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHKUE M €T0 IUTOTCHETHUYECKAas OCHOBAY,
«3aKOH pacHICTUICHUS M €ro I[UTOT€HEeTUYECKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpeuBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUIHOTO CKPEIIMBAHUSY,
«Merno3», «B3anmMonencTBue ajieNIbHbIX I'€HOBY, «I €eHeThnuecKue KapThl paCTEHUMN, )KUBOTHBIX
u 4denoBekay, «['eHeTuka mosa», «3aKOHOMEPHOCTH HACJEIOBAHMS, CIEIJIEHHOTO C IOJOM,
«Kapuotunsl demoBeKa W JKUBOTHBIX», «Buasl wu3MeHunBocTHY», «MoaudukanmonHas
M3MEHYUBOCTHY, «HacnenoBanue pesyc-dakxropay, «['eHeTnka rpymnm KpoBu», «MyTalnoHHAsS
U3MEHYUBOCTbY.

OOGopynoBanue: Mojenu-aniuimkanuu «MoHOTHOpUIHOE CcKpemuBaHuey, «HemnomHoe
TOMUHUpOBaHUEY, «Jlurubpumnoe ckpemmuBanuey, «llepekpéct XpomMocom», MHUKPOCKON U
MuKkpornpenapatr «JIpo3oduna» (Hopma, myranuu Gopmbl KPBUTEEB U OKPACcKU Tena), repoapuit
«I"'opox moCceBHOW».

JlabopaTopHble 1 NpakTHYeCKHE PadOThI:

JlaGopaTtopnast pabota Ne 5. «3ydeHue pe3yabTaToB MOHOTHOPUIHOTO U JTUTHOPUTHOTO
CKpEIIUBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaboparopHas pabota Ne 6. «3ydeHre MOAUPUKAITMOHHON U3MEHYUBOCTH, TOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

Jlaboparopnas pabora Ne 7. «AnHanmu3 wyrtanuii y Jpo3oduiasl Ha TOTOBBIX
MUKpOIpenaparaxy.

[TpakTuaeckas pabota Ne 2. «CocTaBineHue U aHATH3 POJAOCTOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OHOTEXHOJIOTHH.



Cenexkuusi Kak HayKa U MPOIECC. 3apOoxIEHUE CEeNeKIMU U qomecTukanusd. Yuenne H. U.
BaBunoBa 0 meHTpax NPOMUCXOXKIEHUS UM MHOrooOpasusi KyJIbTYpPHBIX pacTeHud. LleHTpsI
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/IA, IITAMM.

CoBpeMeHHbIE METOJbI CeleKIUU. MacCoBblii U WHIAMBUAYAIbHBI OTOOPHI B CENEKLUU
pacteHuil u kuBOTHBIX. OlleHKa 3KcTephepa. bIM3KOpoaCTBEHHOE CKpEIIMBaHUE — MHOPUAMHT.
Uwucras nuHus. CkpenmBaHWe YWUCTBIX JMHWNA. [erepo3wc, wnum TUOpHIHAs CHIIA.
HeponctBenHoe ckpemmBanne — ayrOpumuHr. OtmanéHHas ruOpugusanus W e€ YCHeXH.
HcKkyccTBeHHBIM MyTareHe3 W IMOJIYy4YEHUE MOJUIUIONJ0B. JIOCTMIKEHHMs CEJIeKUMU PaCTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak orpacib NPOU3BOJACTBA. ['e€HHAs HWHXKEHEpHUs. ITalbl CO3JaHUs
pexomOuHanTHOM JIHK u Tpancrennsix opranumsmon. Kiierounas wunxenepus. Knetounsle
KyJlIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHnid. KiionupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHMEe M JTudeckue mnpobiembl. MO -
TeHETHUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MEI.

JemoHcTpanuu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. lBaHoB.

Tabmuiel u cxembl: kKapta «LIeHTpBI MPOMCXOXKIEHUS W MHOT00Opa3usl KyJIbTYPHBIX
pacrenuii», «llopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX pacTeHui», «OtnanéHHas
rubpuam3anusy, «Paboter akagemmka M. @. UsanoBay, «[lomummonmus», «OOBEKTHI
ouorexHonorun», «Kinerounele KynbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M HEPEHOC
TE€HOB, XPOMOCOM).

OO6opynoBaHue: MYJSKU TUIOAOB W KOPHEIUIOAOB JUKHUX (OPM U KYJbTYPHBIX COPTOB
pactenwii, repoapuii «CellbCKOX03HCTBEHHBIC PACTCHUS.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOABl U JOCTHXKEHHUS CENEKLUWU PACTeHH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATENILHBIM y4acTOK, B TEIUTMYHOE
X035ICTBO, 1a00paTOPHUIO arPOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. JBosonoHHAsA OHOJIOTHS.

[TpennochuIKM BO3HMKHOBEHHS 3BOJIOLMOHHON TEOpUHU. OBOJIOLMOHHAS TEOpHUS U €€
MecTO B Orosoruu. BivsHue 3BOIIOIIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenbcTBa 3BomoIUHU. [laneoHTonornyeckue: MNOCAEA0BATEILHOCTh MOSIBICHUS
BUJIOB B MaJICOHTOJIOIMYECKOH JIETONUCH, IepexoiHble (opMbl. bruoreorpaduueckue: cxoacTBo
U paznuuue GayH u Gpop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHUECKUE: CXOJICTBA M pa3IMyMsl 3MOPHOHOB PA3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: T'OMOJIOTMYHbIE, aHAJIOTUYHbIE, PYIMMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. IlpeanocbulkM BO3HMKHOBEHMSI JapBHHU3MA.
JIBumkyiiye Ccuibl ABOMIONMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IpU
OTPaHUYEHHOCTH PECYpCOB, HEONpelesNéHHas W3MEHYMBOCTh, Oopb0a 3a CyIllIecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopus 3Bosmonuu (CTO) u e€ 0oCHOBHBIE TIOJIOKEHUS.

Muxkpososmtonus. [Tomynsus Kak eTuHUIA BUIA U YBOJIIOLUU.



JBwxkymme cuibl (GpakTopsl) SBOJTIONUHM BUIOB B MpUpoJe. MyTallMOHHBIA Tpolecc U
KOMOWHATUBHAST W3MEHUYUBOCTh. [lomymsiiimoHHBIE BOJHBI U Apedd reHoB. M3omsauus u
MUTpaIus.

EcrecTBenHbIii 0TOOp — Hampapistomuid ¢aktop 3Bomonud. DopMbl eCTECTBEHHOTO
otbopa.

[Tprcroco0ICHHOCTh OPraHU3MOB KaK pPe3yibTar dBONONHH. [IpuMepsl mpucnocoOieHnit
y opranu3MoB. ApoMop(h 036l ¥ UIU0-aJANTAIIHH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHoBHblE (HOpPMBI BUA000pa30BaHUS:
reorpapuuecKoe, IKOJIOrHIECKOE.

Makpospomrorusi. @opMbl 3BOIONUU: (GUIETHYECKas, IUBEPTCHTHAs, KOHBEPreHTHas,
napaiensHas. HeoGpatumMocTs 3BoMONNH.

[TpoucxoxnaeHue oT HeCIeUATN3UPOBAHHBIX MIPEIKOB. [Iporpeccupyromas
crienManu3anys. AxanTuBHas paadaiysl.
JdemoHcTpaumuu:

[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromep, A. H. CeBepuos.

Tabmuner u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiey», «3apoJIblin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbel OOppOBI 3a  CyIIECTBOBAHHUEY,
«EcrecTBenHbii  0TOOp», «MHOrooOpasue copToB pacteHuit»y, «MHOroodpasue moOpoj
JKUBOTHBIX», «[lonmynsum», «MyTanuoHHas U3MEHUYUBOCTBY, «ApoMOp(O3bD»,
«Unnoanantanumny, «OO0mas aereHepauus», «JBrkymue cuiibl sBomonun», «Kapra-cxema
mapupyra nyremectsus Y. lapsuna», «boppba 3a cymectBoBanue», «lIpucnocodieHHOCT
Opranu3MoBy, «I eorpaduueckoe Bum000pazoBaHme», « IKOJIOTHISCKOE BUI000pa30BAHUE).

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKU, HAOOP TIIO0B U
ceMsiH, Kosutekuus «[IpumMepsl 3alUTHRIX MPUCTIOCOOIEHUH Y KUBOTHBIX», MOAENb «OCHOBHbBIE
HaIpaBJIEHUS 3BOJIOLUNY, 00bEMHAs MoJieNb «CTpOeHUE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpapuyeckas kapra Mupa, Koiekuus «@PopMbl COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX M pacTeHWi», Moaenb ammmmkanusa «llepekpéct XxpomMocom», BIIaKHBIE Ipenaparbl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MHUKporpenapar «/Ipozodumnay (HOpMa,
MyTaluuu (OpMbI KPbUIbEB U OKPACKH TEJA).

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopHass pabota Ne 2. «OmnucaHue npUCHOCOOJIEHHOCTH OpraHu3smMa u €
OTHOCHUTEIIBHOTO XapaKTepar.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU Ha 3emJie.

JloHay4HBIE NIPEICTABICHUS O 3apOXKIACHUHU XKU3HU. HaydHble rMmoTe3bl BOZHUKHOBEHUS
KHU3HU Ha 3emiie: aOMOreHe3 W MaHCHepMHus. XUMHUEecKass 3BOJIOLUSA. AOHOT€HHBIH CHUHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYEeCKHX. OKCIEPUMEHTAIBbHOE  MOJATBEPXKJIECHUE
XUMUYECKOW 3BoJronny. HavdanbHable 3Tanbl Ononorudeckoit sBomtonuu. ['unoreza PHK-mupa.
dopmupoBaHUE MEMOpPAHHBIX CTPYKTYP U BO3HHKHOBEHHUE NMPOTOKJIETKHU. [lepBble KIETKH U UX
3BOJIIOLINSL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

PasButne xu3Hm Ha 3emse 1o 3paM W nepuonaMm. Karapxeil. Apxeiickas u
npoTepo3oiickast dpel. [lanmeos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUNA, OpPIOBUKCKHUH,
CUJIYPUMCKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKHIA.

Me3so30iicKas dpa 1 €€ IIepUuoAbl: TPUACOBBIN, FOPCKUH, MEIIOBOM.

Kaiino3zolickas 3pa v €€ nmepro/ibl: MaJeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.



XapakTepucTUKa KIUMara M TIeOJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
pPacCTUTEIBHOTO W >KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHuidl u KUBOTHBIX. [losiBieHwme,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHMpa Kak oTpa)keHue 3BOoIUU. OCHOBHBIE CHCTEMAaTUYECKHE
CPYIIIBI OPraHU3MOB.

OBOJIIOIMSL  4YeJlOBeKa. AHTpOINOJOrMs Kak Hayka. Pa3Butue mpeacTtaBieHHil o
MPOUCXOKICHUH YesloBeKa. MeTo bl u3ydeHus: antpornorene3a. CxoACTBa U pa3inyus 4yeloBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHUE YEIIOBEKA.

JBuxymue cuibl  ((pakTopsl) aHTpomorenesa. HacnencTBeHHass W3MEHYMBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYAHUH TPy/a, MBIIIJICHHE,
peub.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOLIMM YEJIOBEKA: aBCTPAJIONMUTEKU, UEIOBEK yMebl,
UYenoek npsmoxonsmmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
MCKOTIAeMbIX OCTATKOB, BPEMsI CYIIECTBOBaHUS, 00JACTh paclpOCTpaHEHUS, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpPOINEOHAHAas (eBpa3uiickas), Herpo-
aBcTpajoujHas  (9KBaTOpUAlbHAsA), MOHTOJOUIHAs  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCTIOCOOJICHHOCTH TPEJICTABUTENICH YEJOBEYECKUX pac K YCIOBUSIM CYIIECTBOBAHUSI.
EnuncTBo uenoBeveckux pac. Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: @. Penn, JI. ITactep, A. . Onapun, C. Munep, I'. FOpu, Y. /lapBus.

Tabmune! 1 cxembl: «Bo3aukHOBeHNe COHEYHOH CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupa», «PacturenbHas kieTka», <« KuBoTHag kietka», «lIpokapuoTuyeckass KIETKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeloBeKa M 4elOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJC€OHTOJOTHYECKMX HAaXOJIO0K
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBpPEMEHHBIE JIF0IN», «YeloBeYecKre pachi.

Ob6opynoBanue: wmynsixku «[IpoucxoxaeHne denoBeka» (OIOCTHI  aBCTPAJIONUTEKA,
MUTEKAaHTPOMa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKHA WIM M300pakKeHHs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesIOBEeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIornueckas Tabiuia,
KOJUTEKIUs «DOPMBI COXPaHHOCTH UCKOTIAEMBIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[TpakTiueckas padota Ne 1. «3ydeHre MCKOMAEMBIX OCTATKOB PACTCHHH W )KMBOTHBIX B
KOJUTCKITUSX ).

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIN WU
KpaeBeuecKuil My3ei).

Tema 3. OpranusmMsl U OKpYyKaloIas cpeaa.

DKOJIOTHS KakK Hayka. 3aJadyd W pas3/elibl dKOJOTHH. MeToAbl IKOJIOTHYECKUX
MCCIIEI0BaHMH. DKOJOTHIECKOE MUPOBO33PEHNE COBPEMEHHOTO YeTIOBEKA.

Cpenpl  oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3MYIIHAs, TMOYBEHHas,
BHYTPHUOPraHU3MEHHAsI.

Oxonorunueckue (akropel. Kimaccudukamus skomorudeckux (akTOpoB: aOMOTHYECKUE,
OMOTHYECKHUE M aHTPOIOTEeHHBIE. J[efiCTBHE IKOIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AlOuotnueckue  (QakTOpel:  CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucniocoOneHust OpraHu3MoB K JeHCTBHIO a0MOTHYECKUX (PaKkTOpOB. bruomoruveckre puTMbl.



buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUIN:  KOHKYPEHIIHS,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, koomeparus, MyTyaau3M, KOMMEHCATU3M
(KBapTHUPAaHCTBO, HaXJEOHMYECTBO). AMEHCAIM3M, HEUTpanu3M. 3HaueHHEe OUOTHYECKHX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOJAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU MNomyisinuu. OCHOBHBIE TMOKAa3aTeldd MOMYJSLIUU:
YHUCICHHOCTh, IUIOTHOCTb, POXAA€MOCTh, CMEPTHOCTb, MNPHUPOCT, Murpanus. JuHamuka
YHUCIICHHOCTU TIOMYJISIIIAY U €€ PETYIISIIHAL.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oasaT, K. @. Pynse, 3. ['ekkens.

Tabmuuet u cxemsl: kapta «IIpupoaasie 30ub1 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsanuny, «3aKOHOMEPHOCTH pPOCTa YHUCICHHOCTH IOMYJISLUU
uHpy3opun-Tydenbkny», «llumepbie nenm».

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHUN U3 Pa3HBIX MECT
oOUTaAHUSY.

JlaboparopHas pabota Ne 4. «BrnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYyCa.

[TpakTuueckas padorta Ne 2. «[loacuéT IIIOTHOCTH NOMYJNIALUNA Pa3HBIX BUAOB PACTEHUN».

Tema 4. CooO1ecTBa U IKOJI0THYECKHE CHCTEMbl.

CoobmecTBo  opranuzmMoB —  OuomneHo3. CTpykTypsl  OuoleHo3a:  BHJOBaf,
MPOCTPAaHCTBEHHAs, Tpoduueckas (muiienas). Bunbi-nomunantel. CBs3u B OHOLIEHO3E.

Dkonorudeckue cucreMbl (dkocuctemsbl). [lonstre 00 3KkocucTeMe U OUOTeOlEHO3E.
OyHKIMOHANBHbIE KOMIIOHEHTHI 3KOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopor BemiecTB M HOTOK 3HEPrMM B 3KocucTeMe. Tpoduueckue (MMILEBHIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IIOKa3aTeNd JKOCHCTEMBI: Ouomacca,
OPOAYKIHMsI. DKOJOTHYECKHE MUPAMUAbL: MPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBoOMCTBa
HKOCHUCTEM: YCTOMYUBOCTh, CAMOpETYJIsIus, pa3suTue. CyKieccus.

[IpuponHble 3KOCHCTEMBI. OJKOCHUCTEMBI 03€p M peK. OJKOocHcTeMa XBOWHOTO WU
HIMPOKOJIUCTBEHHOTO JIECa.

AHTpONOIreHHbIE 3KOCUCTEMBL. ATPOIKOCUCTEMBI. Y pOO3KocUCTeMBl. buonoruueckoe u
XO03sICTBEHHOE 3HAUEHHE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

buopasznoobpaszue kak (akTop ycroiunBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYEeCKOTO
pa3zHooOpasus Ha 3emiie.

VYuenne B. U. Bepnanckoro o 6uocdepe. I'panHuiisl, coctaB u CTpykTypa Omochepsl.
Kupoe BemectBo U ero QyHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI00ATBbHOM 3KOCHCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemecTB M OHOr€OXMMHMYECKHE LMKIBI 3J€MEHTOB (yriepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbBIE OMOMBI CYIITH.

UYenoseuecTBo B Ouochepe 3emnn. AHTpOIOreHHbIe u3MeHeHus B onocdepe. [modanpHbIE
HKOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHuE IPUPOBI U YenoBeyecTBa. CoxpaHeHne OMOpa3HOOOpa3ns Kak OCHOBA
ycroifunBoctu Onocdepsl. OcHOBa pallMOHATIBLHOTO YIPABICHUS MPUPOJHBIMHE peCypcaMH U UX
UCIOJIb30BaHue. JlocTukeHus: OMONIOruM U OXpaHa MPUPO/IbIL.

JdemoHcTpaumnu:

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

Tabmuupl u cxemsl: «Ilumebie nenu», «buoneHO3: cocTaB U CTPyKTypa», «IIpuponHsie
coobmectBay, «llenu mnurtanus», «Okonoruueckas nupamuga», «buochepa u uyenoBek»,



«OKOCHCTEMA IIHMPOKOJUCTBEHHOIO Jeca», «IJKOCHUCTEMAa XBOWHOro Jieca», «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHbIE BO3JAEHCTBUS HA IPUPOLYY,
«BaxHelmme UCTOYHMKHU 3arpsA3HEHUS BO3JyXa M IPYHTOBBIX BOa», «llouBa — BakHelInas
cocrapisAonas ouocheps», «PakTopsl Aerpaganuu nousy, «I[lapHukoBeli 3¢ hexT», «PakTopbl
PaMOaKTUBHOIO 3arps3HeHus ouocdeprl», «O0mas cTpykrypa ouocheps», «Pacnpocrpanenue
XKHU3HH B Onocdepe», «O30HOBBIN dKpaH Ouocheps», «KpyroBopor yriepoga B OGuocheper,
«Kpyrosopor azora B mpupoae».

ObopynoBanue: MOJIEJIb-aNIINKALUs «Tunnyneie OMOILIEHO3bD», rep6apuii
«PacturensHble  cooOmiectBa»,  Koulekuuu — «buouenos», «Bpenutenu — BaxkHEHIIMX
CENIbCKOXO3SMCTBEHHBIX  KYJIBTYp», TepOapuM © KOJUIGKIMH pACTeHHH U  KHUBOTHBIX,
IIPUHAIeKAILME K pa3HbIM dKOJIOTMYECKUM IpylnaM ogHoro Buaa, KpacHas kaura Poccuiickon
Denepanun, N300pakeHNsI OXpaHIEMbIX BUI0B PACTEHUH U KUBOTHBIX.

I[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110 BUOJIOTUU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

Cornmacho ®I'OC COO, ycraHaBnuBarTCid TpeOOBaHUS K pe3ysibTaTaM OCBOEHUS
00yJarIMMHUCS TIPOTPaMM CPEAHEro 00Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
MIPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B CprKType JINYHOCTHBIX pe3yJII>TaTOB OCBOCHUA HpCIIMeTa <<BI/IOJIOFI/I$I)) BBIICJICHBI
CIEyIOIIE COCTABIAIOIIME: OCO3HAHME OOYYAIOIIMMHUCA  POCCHHCKON  Tpa)kIaHCKON
UJIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH W CaMOOIPEICICHUIO,
HaJIM4Yne MOTHUBAIIUU K O6y‘-I€HI/IIO 6I/IOJIOFI/II/I, ueneHaHpaBJIeHHoe pa3BI/ITI/Ie BHYTpeHHI/IX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPaJuLUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYYaroUIMXcs PYKOBOJCTBOBATHCS B
CBOCH  JEATENbHOCTH  IIEHHOCTHO-CMBICIOBBIMM ~ yCTaHOBKAMH, TPUCYHIUMH  CHUCTEME
OMOJIOTMYECKOr0 00pa30BaHUs, HAIWYME HSKOJOTUYECKOTO TPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LICJIN U CTpOI/ITI) JKN3HCHHBIC IIJIaAHBI.

JImaHOCTHBIE pe3ynbTaThl OCBOCHUS TMpeamera «buomorus» mocTUraroTCs B €IWHCTBE
yueOHOM M BOCTIHUTATENHHON NEATEIHLHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUUCKUMHU
COHI/IOKyJ'IBTypHI)IMI/I, I/ICTOpI/ILICCKI/IMI/I nu IIYXOBHO-HpaBCTBCHHI)IMI/I IOECHHOCTAMU, HpI/IHSITBIMI/I B
oOmiecTBe TpaBUJIaMH W HOPMaMH TOBEJCHUS M CIIOCOOCTBYIOT TpOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTAaHUSI U CaMOPa3BUTHS, Pa3BUTHs BHYTPEHHEW MO3HUIMH JIMYHOCTH, MATPUOTH3MA,
YBaXEHHSI K 3aKOHY U TPABOMOPSAKY, YENOBEKY TpyAa W CTapuieMy IMOKOJICHHIO, B3aUMHOTO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClI€QUI0O W  TpaJulusM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH cpee.

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHHS Y4eOHOTO mpeaMera «buonorusy» MOMKHBI OTpaXKaTh
TOTOBHOCTh M CIOCOOHOCTH OOYUaIOIIUXCSI PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
HOSHHI/I@ﬁ JIMYHOCTH, CI/ICTGMOﬁ IIEHHOCTHBIX OpHeHTaHHfI, ITO3UTHUBHBIX BHy’I‘pGHHHX
yOXKIIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOTO  0OIIecTBa,
pacuIiMpeHne XU3HEHHOTO OIbITa U ONbITA ACSITENLHOCTH B IMPOIIECCE PeaTnu3allid OCHOBHBIX
HANPaBIEHU BOCIIUTATEIHHOMN I€ATEILHOCTH, B TOM YHCIIE B YACTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS:



c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUIICKOr0 00IIeCTBa,;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX IIpaB M OOSA3aHHOCTEH, yBa)kK€HHE 3aKOHA U
MIPABOIOPAJIKA;

TOTOBHOCTb K COBMECTHOI TBOPUYECKOH JIEATEIHHOCTH MPHU CO3JaHUHU YUEOHBIX MPOEKTOB,
pCeIICHUN y‘le6HLIX U I103HaBaTCJIbHBIX 3aa4, BBIIIOJIHCHUN OMOJIOTHYECKUX 9KCIICPUMCHTOB,

CHOCOOHOCTh  ONpENeNiATh COOCTBEHHYIO IIO3HMIHMIO [0 OTHOUICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTHIBAaTh B CBOMX JCHCTBHSX  HEOOXOAMMOCTH  KOHCTPYKTHBHOIO
BSaHMOHeﬁCTBHH JIIOI[efl C pasHbIMU y6e)KI[eHI/I$IMI/I, KYJIbTYPHBIMH LCHHOCTSAMHU U COLIMAJIBHBIM
MI0JIOKEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHHUS Y4eOHBIX,
MO3HABATEJIbHBIX M UCCIEAOBATEIbCKUX 3a]a4, YBAXXUTEILHOTO OTHOLICHUS K MHEHHIO
OTIIIOHEHTOB MPU 00CYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO CO/ICPIKAHMS;

TFOTOBHOCTb K T'YMaHUTapHOU M BOJIOHTEPCKOU IEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKON IPaXKAAHCKOW MICHTUYHOCTHU, TATPUOTU3MA, YBAKECHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonmMHON, TropaocTy 3a CBOM KpaH, CBOXO
Ponuny, cBoli 3bIK U KYJBTYpY, IPOLLIOE U HACTOSIIEE MHOTOHAIIMOHAIILHOTO Hapoja Poccnu;

[IEHHOCTHOE OTHOIICHHE K TPUPOJHOMY HACIHEAMI0 U TaMSATHUKAM TMPUPOIBL,
JIocTkeHUsIM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIEHME M pa3BUTHE
6I/IOJIOFI/II/I, IIOHUMAaHUA 3HAYCHUA 6I/IOJIOFI/II/I B ITIO3HAHWH 3aKOHOB MPUPO/JIbI, B )KU3HU YCIIOBCKA U
COBPEMEHHOT0 00I1IeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTb K CIIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

OCO3HAaHHE AYXOBHBIX LIEHHOCTENW POCCUICKOTO HAPOAA;

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHbBIE PEIECHUS, OPUEHTUPYSICh
Ha MOPAJIbHO-HPAaBCTBECHHBIC HOPMbI U ICHHOCTH;

0CO3HaHME JIMYHOT'O BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTEISAM, CO3JaHHIO CEMBbUM Ha OCHOBE
OCO3HAHHOI'O IMPUHATHUA IICHHOCTCfI ceMeMHOM JKM3HU B COOTBETCTBHUH C TpaguuusaMu Hapoa0B
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

HCTETUYECKOE OTHOUIEHHWE K MHpY, BKIIOYas 3CTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOLICHHUI;

MMOHUMaHUE SMOIMOHAIBHOTO BO3/ICMCTBHS )KUBOM MPUPOBI U €€ LICHHOCTH;

TFOTOBHOCTh K CaMOBBIPQXXEHHMIO B pa3HbIX BHJAX MCKYCCTBA, CTPEMJICHUE IPOSBIATH
KauecTBa TBOPYECKOMN JINUHOCTH;

5) ¢usuyeckoro BocnuTaHWs, (opMHpPOBaHMSA  KYJBTYPbl 3A0POBbSI M
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

NOHMMAaHME U peau3alys 370poBoro U 0e3omacHoro odpasa *HU3HH (30pOBOE MUTAHUE,
COOJIIO/IEeHHE TUTMEHUYECKUX MPaBMII U HOPM, COATaHCHPOBAHHBIA PEKUM 3aHATHH M OTABIXA,



peryisipHas (u3MuecKass aKTUBHOCTb), OEPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOILIEHHS K COOCTBEHHOMY (PM3UYECKOMY H IICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHWE IICHHOCTH TPABWJI HWHAWBUAYAIBHOTO W KOJUIGKTUBHOTO O€3011aCHOTO
HOBEJICHUS B CUTYaLUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HaHME IOCIEICTBUM M HENpUATHS BPEAHBIX NPUBbIUEK (YHOTPEOJICHUS aJIKOrouisd,
HapKOTHUKOB, KYPEHHUS);

6) TPY/10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY0I00HE;

TFOTOBHOCTb K aKTUBHOMN AEATEIbHOCTH TEXHOJOIMUYECKON U COLIMAIbHON HAIIPABIEHHOCTH,
CHOCOOHOCTh ~ MHHMLMUPOBATh, IUIAHUPOBATb W CAMOCTOSITENIBHO  BBINOJIHATH — TaKyIO
JesITeIbHOCTD;

UHTEpeC K Pa3IU4HbIM chepaM MpodhecCUOHATBHONW NesATeIbHOCTH, YMEHHUE COBEPILATh
0CO3HaHHBII BEIOOP OyayILel npodeccuu U peaan30BbIBaTh COOCTBEHHbIE AKU3HEHHBIC IIaHBI;

TOTOBHOCTh M CIOCOOHOCTH K 0Opa30BaHMIO M caMOOOPa30BaHUIO HA MPOTSIKEHUU BCEU
KHU3HH,

7) 3K0JIOrHYeCKOr0 BOCIIMTAHUS

9KOJIOTHYECKHU 11eJ1ecO00pa3HOe OTHOIIEHUE K IMIPUPOJIE KaK MCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CyIlIECTBOBAaHUS;

MOBBIIIIEHUE YPOBHSI JKOJIOTMYECKOW KYJIBTYphl: NMPUOOpETEHHE OIbITa IIAHWPOBAHUS
HOCTYIIKOB M OILIEHKH UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/Ibl;

0CO3HaHME INI00AIBHOrO XapakTepa 3KOJ0rMYECKUX Ipo0sieM U IyTel UX pelIeHus;

CIOCOOHOCTH HCIIOJIB30BATh MPHOOpPETaeMbIe TIPU U3YYEHUH OMOJIOTMU 3HAHWS U yMEHUS
IpU pPEHICHUH TMPOoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM IPUPOIONOIB30BaHUEM (COOIIOCHNE
IpaBUi MOBEACHMS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B 3KOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATHE [EHCTBUN, NMPUHOCAIIMX BpEI OKpYKAIOMIEH MPHPOTHOU Ccpene,
YMEHHE TPOTHO3MPOBATH HEOIATrOMPHUSTHBIE YKOJIOTHYECKHE IMOCIEICTBUS MPEANPUHIMAEMBIX
JIEUCTBUI U NPEIOTBPAILATD UX;

HaJIMYME PA3BUTOTO HKOJOTHYECKOTO MBILIUICHUS, HKOJOTHUYECKOW KYJIbTYpBhl, ONbITA
NEeSITETPHOCTH ~ OKOJIOTUYECKOH  HAlpaBIIEHHOCTH, YMEHHUS PYKOBOJICTBOBAaThCS HMH B
MIO03HABATENbHOW, KOMMYHUKATUBHOW W COIMAIBHON TPaKTHKE, TOTOBHOCTH K YYacTHIO B
NPaKTUYECKOH 1eATeNbHOCTH SKOJIOTHYECKON HallPaBIEeHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HayKH W OONIECTBEHHOW NPAKTUKHA, OCHOBAHHOTO Ha JHajiore KYJbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUDE;

COBEpPILEHCTBOBAHUE A3BIKOBOW M UUTATEIBCKON KYJIBTYPhl KaKk CPEJCTBA B3aUMOAECHCTBUS
MEXTY JIFOJIbMU | TTO3HAHUS MHPA;

NOHMMaHUEe crenupuKku OUOJIOTMM KaK HAayKd, OCO3HaHHSA €€ poiau B (HOpMHUPOBAHHH
PalMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LEJIOCTHOTO MPEACTABICHUs 00 OKpYXKarolieM
MHUpe KaKk O €IUHCTBE NPUPOABI, YelOoBeKa U oOIecTBa, B TMO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pereHuH npo0eM coXpaHeHHs MPUPOJTHOTO PaBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH ISl COBPEMEHHOW IMBHIIM3AIMN: 00ECIICYSHUS
HOBOT'O YPOBHS pa3BUTHsI MEAMIIMHBI, CO3[JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pewarb pecypcHble MpoOIeMbl pa3BUTHsI YeJIOBEUECTBA, MIOMCKA IyTeH BBIXO0JA U3 II100aIbHBIX



9KOJIOTUYECKUX TPOOJIeM 1 00ecriedeHus mepexo/ia K yCTOMYUBOMY Pa3BHTHIO, PAIMOHATIBHOMY
HCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B MOJyUYEHUU OMOJOTHYECKHX 3HAHWU B IIEJSX TOBBINICHUS OO0IIei
KYJBTYpBl, €CTECTBEHHO-HAYYHONH T'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH (PYHKIIMOHAIBHOM
IPaMOTHOCTH 00y4Yarouuxcs, GopMUpyeMOi PU U3yYCHUN OUOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJIOB TO3HAHMS, HCIIOJB3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh TIONy4aeMble 3HAHUS JUIS aHaiw3a W OOBSICHCHHS SIBICHUN
OKpPYKAaIOIIET0 MHpa M TPOMCXOIAIIMX B HEM HW3MEHCHHH, YMEHHUE JelaTh O0OCHOBaHHBIC
3aKIIOYCHUSI HAa OCHOBE HAYYHBIX (AKTOB M HWMEIOIIUXCS JaHHBIX C IIEJbI0 IOJyYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAaMOCTOSITENIBHO HCIOJIB30BAaTh OWOJIOTUYECKUE 3HAHUS ULl pEIICHUS
npo0JIeM B peabHbBIX KU3HCHHBIX CHTYaIUsX;

OCO3HAHME IICHHOCTH HAayYHOU JIEATEIIbHOCTH, TOTOBHOCTh OCYIIECTBISITh MPOEKTHYIO M
HCCJICIOBATEIBCKYIO ACSITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOPa30BaHUIO W CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHHA 10 OHOJOTMH B COOTBETCTBUU C IKHU3HCHHBIMH
MOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysibTaTbl OCBOEHHMs yuyeOHOro mpeamera «buoJOrus» BKIIOUAKOT:
3HaYMMbIe Ui (OPMHPOBAHUS MHPOBO33PEHHSI OOYYArOMUXCS  MEKIUCIUIUTMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE LEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenuduKy METOA0B MO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELLECTBO, YHEPIus,
SBJICHME, IpOIeCcC, CHCTeMa, HayuyHbId (DaKkT, NPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
Teopusi, UCCIE0BaHUE, HAOIIOJEHUE, W3MEpPEHHUE, SKCIEPUMEHT U JPYIHX), YHUBEpCaJIbHBIE
yueOHble JeHCTBUS (1O3HAaBaTEIbHbIE, KOMMYHUKATUBHBIE, PETYISTHUBHBIE), 00ECIEUNBAOIINE
dopmupoBaHre (YHKIMOHAIBHONW I'PAaMOTHOCTH M COLMAIIHOW KOMIETEHIMH O0YYaroluxcs,
CHOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCHUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble yueOHbIE JAEWCTBHUS B I103HABATEIbHOH U
COLIMAIbHON ITPAKTHKE.

MertanpeamMeTHble pe3yabTaThl OCBOCHMS INPOrpaMMbl CpeJHEero oOIero oOpa3oBaHUS
JOJIKHBI OTPaXKaTh:

OsgJ1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH JeHCTBUIMU:

1) 6a3oBbIe JIOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IpPHU OCBOCHUU 3HAaHUM NpPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CHUHTE3a, CpaBHEHUs, Kiaccudukanuu, o000IIeHus1), PacKpbIBaTh CMBICT OHOJOTHYECKHX
MOHATHUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAaHABIUBATh CBSI3U C IPYTUMU MOHATUSMU);

ONpEACIATh LEIN JEATENbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUHU HX JOCTHKEHHS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTaBICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHE MOHSTHUSI JUIsl OObACHEHUs (AKTOB M SBJIEHUN >KUBOU

MIPUPOJIBL;



CTPOMUTH JIOTUYECKHE PpACCYXJEHUS (MHAYKTHBHbBIE, JIEIyKTHBHbBIE, II0 aHAJIOIHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYIHPOBATH
BBIBOIBI M 3aKJIFOUCHHS;

IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUIsl MPEJICTABICHHs CYLIECTBEHHBIX CBA3EH U
OTHOILEHUH B M3y4aeMbIX OMOJIOIMYECKMX OOBEKTaX, a TAK)Ke MPOTUBOPEYMH Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(POPMALIMOHHBIX HCTOYHHUKAX;

pa3padaThIBaTh IJIAH PEHICHUS MPOOJIEMBI ¢ YUETOM aHAINM3a UMEIOLINXCS MaTepHaIbHbBIX
U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBAaTh COOTBETCTBHE PE3YJbTaTOB LEIISM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJMHUPOBATh W BBIIOJHATH pPAa0OTy B YCIOBUSIX pPEaJbHOrO, BHUPTYAJbHOTO U
KOMOHMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBAaTh KPEATMBHOE MBILUIEHUE NP PEILICHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIa/IETh HaBBIKAMM y4€OHO-UCCIIEOBATEIbCKON U MPOEKTHOM AESITENbHOCTH, HaBbIKAMU
paspernieHus 1npoodisieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
pelLIeHHs] PAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO0B IIO3HAHUS;

UCIOJIb30BaTh pPa3jMuYHbIE BBl JACSITEIBHOCTH [0 IOJIyYEHUIO HOBOTO 3HAHHUA, €ro
UHTEPIpPETANNH, NMPEOOPa30BAHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYallUAX, B TOM YHUCIE TPH
CO3JIaHUM YYEOHBIX U COLIMATIBbHBIX IPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THUIl MBIIIJICHHS, BIAJECTh HAYYHOW TEPMHHOJIOTHEH, KIIHOUEBBIMU
TOHATUSIMH U METOAAMHU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOpPa30BAaTEIBHOW NEATEIBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

BBISBJIAT NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTYalU3MpOBATh 3ajayy, BBIJBUIATh
TUIOTE3y €€ pelIeHMs, HaXOOuUThb AapryMEHThl JUIsl JI0Ka3aTeIbCTBA CBOMX YTBEPIKJICHUH,
3aJaBaTh MapaMeTPhl U KPUTEPUN PEIICHUS;

aHAJTM3UPOBaTh IIOJyYEHHBIE B XOJ€ pELIEHUs 3aJaud pe3yJbTaTbl, KPUTHUYECKU
OLIEHUBATh UX JJOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHTYaIlUsIM, OLEHHUBATH PUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISATh LEJICHAIIPABICHHBIM MOUCK MEpeHoca CPeACTB U CIIOCOOOB JIEHCTBUS B
npodeCCHOHATIBLHYIO Cpeay;

yMeTh TEepEeHOCUTh 3HAHMA B  I[IO3HABATENBHYI0 M  IPAaKTHYECKyl0  00JacTu
KU3HEJEATENIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JacTeil;

BBIJIBUTaTh HOBBIE MWJEM, MNpEeJlaraTb OpPUTMHAIbHBIE MOJXOJAbl M PEUICHUS, CTaBUTh
npoOIeMbl U 33Ja4u, JIOMyCKaroIue ajJbTepHATUBHbIE PELICHHUS.

3) padora ¢ unpopmaumeii:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHMKAX HHQOpMaIMM (TeKcTe yueOHOro mocoows,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMITBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO pPa3IWYHBIX BHJIOB U (opM
MPEJICTaBICHUSI, KPUTUUECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUHNBOCTH;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHblE METOAbI NpPU IOHCKE M OTOOpe
O6uonornyeckoit HHGopMaIK, He0OXOIUMOH /IS BHITIOJIHEHUS YUEOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpIIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOIb30BaHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;



CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAIbHYIO (GOpPMY TMpEACTaBICHUS OHWOJIOTHYECKOM
uHpopManuu (CXxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYToe);

UCITIOJIb30BaTh HAYYHBIM S3bIK B KaueCTBE CpEeACTBAa MpH padboTe C OMOIOTHYEeCKOU
uH(popMalel: MPUMEHITh XUMUYeCcKue, GU3NYECKue U MaTeMaTHUeCKUe 3HaKh U CHMBOJIBI,
dbopmynbl, abOpeBUaTypy, HOMEHKIATYpY, HCIONb30BaTh M MPEoOpa3OBHIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJIAJCTh HABBIKAMU pACIO3HABaHUS M 3alMThl WHpOpMauuu, HHGOPMAIIMOHHON
0e30MacHOCTH JTUYHOCTH.

OBiaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMU J1€HCTBUAMM:

1) o6menne:

OCYILECTBIISITh KOMMYHHMKAIIMK BO BCceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIM JUCKYCCHUU TIO CYLIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 33/aBaTh BOIPOCHI, BHICKA3bIBAThH
CY)XKJICHHUSI OTHOCHUTEJIbHO BBINOJHEHUsI NpeajgaraéMoy 3aJayd, Y4HMTbIBaTb HHTEPEChl U
COIIACOBAHHOCTH MO3ULUHI APYTUX YYaCTHUKOB JUAJIOra WIN JUCKYCCUN);

pacmo3HaBaTh HeBepOaJlbHBIC CpEACTBA OOIICHHs, MOHUMATh 3HAYEHHUE COIHMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(MIUKTHBIX CUTYallUl, YMETh CMITr4aTh KOH(QIUKTHI U
BECTHU [1EPETOBOPBHI;

BJIAQJIETh PA3JIMYHBIMU CIIOcOOaMU OOIIEHHS M B3aUMOJCHCTBHS, MMOHUMATh HaMEpPEHUs
JPYTUX JIOACH, MPOSIBIISATh YBAXKHUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (opme
bopMyIUpOBaTH CBOM BO3PAKECHHUS;

pa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAsI 1esITeJIbHOCTh:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOW pabOTHI IpU
pelieHnr OMOJIOTHYeCKON MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOEHCTBYSI IPU pELIEHUH YUeOHO! 3a/1auH;

BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4yé€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPTraHW30BBIBaTh M KOOPIWHUPOBATH
JIEUCTBUSA MO €€ TOCTHMIKEHHIO: COCTAaBJIAThH IUIAH JEHUCTBUHM, PACOPENCISTh POIU C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/IbTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJla U KAKJOTO YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLICHUBATh WAEH C IMO3ULMU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIAATh TO3UTHBHOE CTPATETMYECKOE TIOBEJEHUE B PA3IMUHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

Osi1aieHHe YHUBEPCAJIbLHBIMHU PeryITHBHBIMH 1eHCTBUSIMU:

1) camoopranu3amnus:

UCTOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ul BBIABICHHUA NpoOJIeM M HUX pEUIeHHUs B
KU3HEHHBIX M YUE€OHBIX CUTYallUsX;

BbIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUII 1[EIeBbIe U CMBICIIOBbIE YCTAHOBKH B CBOMX
JIEUCTBUAX M TMOCTYNKAaX MO OTHOIICHUIO K >KHUBOM MPUPOJE, CBOEMY 3J0POBBIO M 3I0POBBIO
OKpPYXKarOIIHX;



CaMOCTOSITEJIbHO OCYILECTBJIATh TO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYyITUPOBaTH COOCTBEHHBIC 3aJauyd B 00pa30BaTENIbHON JAEATEIHHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENILHO COCTABJIATH IUIAH PeLIeHUs IPoOIeMbl ¢ YI4ETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U ITPEIIOYTEHUH;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

pacuMpsATh paMKH Y4eOHOTO IIpeMETa Ha OCHOBE JIMUHBIX MPENNOYTCHUN;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CHOCcOOCTBOBATh (HOPMUPOBAHHIO M TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTAX
3HaHMUN, IOCTOSTHHO NOBBILIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHUTb KOPPEKTHUBBI B JI€ATEIILHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LIETSIM;

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICJIUTEJIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, HCIOIb30BATh MPUEMBI pedIieKCuu
JUIsl OLIEHKU CUTYalllu, BBIOOpA BEPHOTO peIleHMS;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATD PEUICHHUS 110 UX CHIDKEHHIO;

NPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX [P aHAJTN3E PE3yJIbTAaTOB JAEATEIbHOCTH;

3) npunsiTHE ce4sl M APYIHUX:

IpUHUMATh ce0sl, MTOHMMAasl CBOM HEIOCTATKU U IOCTOUHCTBA,

NPUHUMATh MOTUBBI U aQpTYMEHTHI JPYTUX [P aHAIM3€E PE3YIbTATOB S TEILHOCTH;

NPU3HABATh CBOE MPABO U MPABO APYTUX Ha OMINOKH;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C IMO3ULMU APYrOro 4eIOBeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMmbl COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue aas ydyeOHoro npeamera «buosorus» HaydHble 3HaHMS, YMEHUS U
CrocoObl JEMCTBUIM MO OCBOECHHIO, HMHTEpPHpPETAaMd U NpeoOpa3OBaHUI0 3HAHWM, BHJbI
JESATEIIbHOCTH MO TOJYyYEHUI0 HOBOTO 3HAHMS M NMPUMEHEHMIO 3HAHUU B Pa3IMYHBIX Y4eOHBIX
CUTyallUsX, a TaKKe B pEAIbHBIX J>KU3HEHHBIX CUTYalUsX, CBS3aHHbIX C Ouonorueil. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTaBIEHBI [0 rojjaM 00yUeHHs.

IIpenmerHbie pe3yabTaTbl 0cBOeHUsi y4eOHoro npeamera «buosorus» ¢ 10 knacce
JAOJIKHBI OTPAKATH:

c(OpMHUPOBAHHOCTh 3HAHUN O MECT€ U POJM OUOJIOTMM B CUCTEME HAay4YHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HaYYHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uosnoruu, pyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIs PellIeHus )KM3HEHHBIX 33/1a4;

YMEHHE PacKpbIBaTh COJIep)KaHWE OMOJOTHYECKHX TEPMUHOB U MOHATUM: )KU3HB, KJIETKa,
opranusM, Merabonu3M (0OOMEH BeImECTB M  IpeBpalleHHe DHEPruu), ToMeocTa3’
(camoperynsinusi), ypOBHEBasi  OpraHM3alMsl KHUBBIX  CHUCTEM, CaMOBOCHPOHM3BEICHHE
(penpoayKuusi), HaCJIeACTBEHHOCTh, HK3MEHUYUBOCTh, POCT U Pa3BUTHE;

YMEHHME H3JaraTb OHOJOTHYECKHE TEOpHH (KJIETOYHas, XpPOMOCOMHasi, MyTallMOHHas,
[EHTpaJibHasl JIoTMa MOJeKyJsipHoi Ouonorunm), 3akonsl (I. Mennens, T. Moprana, H. W.



BapunoBa) u yueHus (0 eHTpax MHOTO0Opasus M POUCXOKICHUS KYIbTypHBIX pacTenuid H. 1.
BasuiioBa), onpenenars rpaHuLibl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHUE BIaJeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMU: HAOIIOJACHUE U ONMHCAHUE
KHUBBIX CHCTEM, IpPOLIECCOB M SIBIEHUH, OpraHu3alus M IPOBEJEHHE OUOJOTHYECKOro
JKCIIEPUMEHTA, BBIABM)KCHHE TUIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXAY HUCCIEIYEMBIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJYUYECHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSITHIA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBObl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIIECIATh CYLIECTBEHHBIC NPU3HAKM BUPYCOB, KJIETOK NPOKAapHOT U JYKapHOT,
OJITHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: OOMEHa BEILECTB U
NPEBpaIlCHUsT SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOTO M HHEPreTHUECKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS], PA3MHOXKEHMSI, NHIUBUAYAIBHOIO Pa3BUTHUS
opraHu3ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HaHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
ABJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECTIeUeHUs
0€30MaCHOCTH CBOEr0 3JI0pOBbS U 3J0POBbSl OKPYKAIOIIUX JIIOJEH, COOJIIOJIEHUsS HOpM
IPaMOTHOTO IOBEJEHHUsI B OKpYXawolleil NpUponHOH cpene, MOHMMaHUE HEOOXOIMMOCTU
UCIIOJIb30BAaHUS JIOCTHKEHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTHH Ul pallOHAIBHOIO
HPUPOIONOIB30BaAHUS;

YMEHME peIllaTh »JJIEMEHTAapHbIE TE€HETUYECKHE 3aJayd Ha MOHO- U JUTHOpUAHOE
CKpeLIMBaHKE, CLEIUICHHOE HaclleI0BaHHE, COCTABIATh CXEMbl MOHOTHOPUIHOIO CKPEIIMBAHUS
JUIsl TIpEICKa3aHusl HaclIeA0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThI, COOMOAATh MpaBwWia IpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHUE KPUTHYECKH OLIEHUBaThb U HHTEPHPETHPOBATH HMH(OPMAIMIO OHOJIOTHYECKOro
COJIepKaHUs, BKJIIOYAIOLIYIO0 ICEBAOHAYYHbIE 3HAHMUA W3 Pa3lIMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIONYJISIPHBIE MaTepUAIIbl), STUYECKHE aCIEKThl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJI0TUY, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIIEHUs, 00001as
Ouonornyeckyro HMHGOpPMALMI0O M3 HECKOJbKMX HCTOYHHUKOB, TPAaMOTHO HCIHOJIb30BaTh
MNOHSTUMHBIN annapaT OMOJIOTHH.

IIpenmerHble pe3yabTarbl 0cBOeHUs1 YueOHOro npeamera «buonorus» ¢ 11 knacce
JAOJIKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M pOJU OMOJOTMM B CHCTEME HAayYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (D)OpPMHpPOBaAHHH COBPEMEHHOIH €CTECTBEHHO-HAy4YHON KapTHUHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIA/l€ POCCUMCKHUX U 3apyOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PelIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/Iep)KaHUue OMOJIOTMUECKUX TEPMUHOB U MOHATHI: BUJI, TOMYJISIIINSA,
reHooHd, SBONIONMS, JBUXKYHIME CHUIIbl  ((aKTOpbl) DSBOJIOLUHU, IMPUCIOCOOIEHHOCTD
OpraHU3MOB, BHJ000pa3oBaHuE, JKOJOrM4eckue (aKTOpbl, HSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeYLEHTHI, LIENH MUTaH!s, SKOJornyeckas mupaMuaa, ouoreoueHos, onocgepa;

yMEHUE WH3/arate Ouosornyeckue Teopun (dBomonnoHHas Teopus Y. JlapBuHa,
CHHTETHUYECKAasi TEOPHS SBOJIOINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiieBoro cxoactea K. M.
bapa, yepenoBaHus rnaBHbIX HampaBiaeHud u nyted sBomounu A. H. CeBepuosa, ydeHus o
6uocdepe B. U. Bepnasckoro), onpenensiTe rpaHHULbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yMEHHUE BIa/IeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMU: HAOIIOJEHHWE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUH, OpraHu3alus ¢ MpOBEAeHHE OHOJIOrHYEeCKOro



9KCHEPUMEHTa, BBIIBM)KEHUE THUIOTE3bl, BBIIBICHUE 3aBUCHUMOCTH MEXIy MCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIYyYCHHBIX PE3YyJIbTAaTOB, HCIIOJB30BAaHHBIX HAYYHBIX MOHSATHA,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BHIBOABI HA OCHOBAaHUHU TOJIYYEHHBIX PE3yIbTaTOB;

YMEHUE BBIIEISATH CYIIECTBEHHbIE IPU3HAKH CTPOEHUS OMOJOrMUECKUX OOBEKTOB: BUJIOB,
HOMYJSLUM, MPOAYLHEHTOB, KOHCYMEHTOB, pPEIyLIEHTOB, OHOIreOLEHO30B U HIKOCHUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpA,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHU3MOB, JEHCTBHS SKOJIOTHYECKUX (PAaKTOPOB Ha
OpraHU3MBl, IEPEHOCA BEILECTB U MTOTOKA SHEPIHMH B IKOCUCTEMAaX, aHTPOIIOT€HHBIX U3MEHEHUH
B 3KOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOr€OXMMHYECKHUX LUKIOB B
ouocdepe;

YMEHUE NPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSCHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBJICHUH, JIS1 IPUHATHS IPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HHU C LIE€JIbI0 00ecreueHus
0€30I1aCHOCTH CBOETO 3J0POBbS U 3/I0pOBbSl OKPYKAIOLIUX JIOJEH, COOMIONEHUSI HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAIOWIEH NPUPOIHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
UCTIOJIb30BaHUS JOCTIKEHHH COBPEMEHHOM onosoruu ULt panroHaIHLHOTO
HIPUPOONOIb30BAHNUS;

YMEHHUE pellaTh 3JIeMEHTapHble OMOJIOTMYECKHE 3a/lauM, COCTaBJIATh CXEMbl IEpeHoca
BELIECTB U SHEPTUU B 3KOcHUcTeMax (LN MUTaHuUsA);

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThI, COONIOMATh MpaBHia TPU
paboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

yMEHUE KPUTHYECKH OLIEHHMBAaThb M WHTEPIPETUPOBATh MHPOPMALUIO OHOJIOrMYECKOrO
COJIepKaHUs, BKIIIOYAONIYIO0 IICEBJAOHAYYHbIC 3HAHWUSA W3 PAa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOi WH(pOpPMANWK, HAYYHO-TIOMYJSIPHBIE MaTephallbl), pPacCMaTpPUBATh TIJI0OAIBLHBIC
9KOJIOTUYECKHE MTPOOJIEMbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3UILIHUIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IIMCHbMEHHBIE U YCTHbIE COOOILEHHUs, 00001as
Ononornyeckyro WHGPOPMANHMI0O W3 HECKOJIBKHX HWCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM uudpoBbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bubmuorexa [JOK
b 2 .
HONOTHA Kak fiayka 05 https://m.edsoo.ru/7f41c292
JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmorexa LHOK
P . https://m.edso0o.ru/7f41c292
XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 bubmorexa LHOK
P https://m.edso0o.ru/7f41c292
KuzHenesTenbHOCTh KIETKH 6 bubmorexa LHOK
A https://m.edso00.ru/7f41c292
PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE 5 1 bubnmnorexka HOK
OpraHu3MOB https://m.edso00.ru/7f41c292
HacnenctBeHHOCTh M1 K3MEHIUBOCTD 8 15 bubmmorexa [JOK
OpTraHM3MOB ' https://m.edsoo.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bu6nuoreka [IOK
OMOTEXHOJIOTUU https://m.eds00.ru/7f41¢c292
PesepBHOE Bpems 1 Bubmorexa TIOK
P P https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne o/ P Kourpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcbl
bubnuoreka [{OK
1 IBOMOUHORKAA GHONOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia > L https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
P 2
> CICPBIHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
uugpoBbIe
Ne n/m Tema ypoka Kontposbubie IIpakTnueckue p
Bcero oOpa3oBaTejibHbIE
padoThI padoThbI
pecypcsl
bubmuoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
5 [TpakTuueckast paborta Ne 1 1 05 bubnnoreka [JOK
«/cnonp30BaHue pa3IMYHBIX METOJIOB MPU ' https://m.edso00.ru/863e6122
U3Y4YEHUU OMOJIOTHYECKUX O0OBEKTOBY
3 buoniornyeckue cucremsl, MPOLECCH U UX 1 bubnuotexa [JOK
U3y4EHHE https://m.eds00.ru/863e6564
4 Xumuueckuii coctas KiIeTku. Boga n 1 bubmuoreka [JOK
MHHEPAIBHBIE COJIA https://m.eds00.ru/863e674e
bu6mmoreka [JOK
5) b .C 0 1
CATICH, LOCTAB 1 CTPOCHHE DEITKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
karanuzaTtopsl. JlabopaTtopHas padora Ne 1
6 «M3y4yeHne KaTaTuTHIECKON aKTUBHOCTH 1 0.5 bubmmorexa [JOK
yi ' https://m.edso00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUIIa3bl UITH
KaTaJasbl)»
bu6mmorexa [IOK
7 v I 1
[ICBOBL. ST https://m.eds00.ru/863e6870
bu6mmoreka [JOK
8 H .ATO 1
YIGICHHOBHIE KHGIIOTE! https://m.edso00.ru/863e6d5c



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

Hcropus u MeToIbI U3Y4EHHUS KIIETKU.

bubmuoreka [JOK

9
Knerounas Teopus https://m.eds00.ru/863e6e88
10 Kierka kak 11eJ10CcTHas )KUBasi CHCTEMa
CTpoeHue 3yKapuOTHYECKOUM KIIETKH.
JlabopaTtopnas pabora Ne 2 «3yuenue
PATOPHATD . 1 bubmuoreka [JOK
CTPOCHHUSI KJIETOK PaCTCHUM, )KUBOTHBIX,
11 5 5 - 0.5 https://m.edso00.ru/863e6ff0
TPUDOB H DAKTCPHI HOA MUKPOCKOTIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OIIMCaHUE)»
bubmuorexa [JOK
12 OOMEH BEECTB WM META00MH3M https://m.eds00.ru/863e766¢
bubmuoreka [JOK
1 ) . X
3 OTOCHHTES. ACMOCHITTES https://m.eds00.ru/863e7c98
. bubnuotexa [JOK
14
DHepretieckiit oOmeH https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
kieTku. Mutos. JlabopaTopnas padora Ne 3
15 «Habmroienre MUTO3a B KJIETKaX KOHYMKA 0.5 bubmorexa [JOK
' https://m.edso00.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOTpenaparax»»
16 buocunres 6enka. Peaknys MaTpuaHOTO bubnmoreka [JOK
CHHTE3a https://m.eds00.ru/863e796e
bubmuoreka [JOK
o Tpancsmms — duocwnres benxa https://m.eds00.ru/863e796e
bu6mmorexa [IOK
18 H —
CHIICTONHBIC (POPMEI KH3HH — BUPYCHI https://m.eds00.ru/863e7540
bu6mmoreka [JOK
19 DopMBI PA3MHOXKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6

https://m.edso0.ru/863e831e



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

bubmuoreka [JOK

20 Meiio3
https://m.edsoo0.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KJIETOK.
OmnogotBopenue. JlabopaTopHas pabora Ne bubnmoreka [JOK
21 0.5
4 «3yueHue CTpOCHUS MOJIOBBIX KJIETOK HA https://m.eds00.ru/863e81b6
TOTOBBIX MUKpOIIpenapaTax»
22 NHauBHyanpbHOE pa3BUTHE OPTraHU3MOB bubmmorexa [JOK
AMBHILY P P https://m.edso00.ru/863e8436
93 ['eHeTKa — HayKa O HaCJIEJICTBEHHOCTH U bubnmoreka [JOK
W3MEHYHUBOCTH https://m.edso00.ru/863e8612
24 3aKOHOMEPHOCTH HACJICTOBAHUS bubmmoreka [JOK
IpU3HAKOB. MOHOrMOpUIHOE CKPEIIMBAHNE https://m.eds00.ru/863e8878
o5 JurubpunHoe ckpeniyBanue. 3aKOH bubnnoreka [JOK
HE3aBHUCHUMOTI'O HACJIEI0BAHNS IPU3HAKOB https://m.eds00.ru/863e89a4
CuenuieHHOe Hacae10BaHNE MPU3HAKOB.
Jlaboparopnas pabota Ne 5 «3yuenue
26 e3 J'IliTaTlf)B M(E)HOFI/I6 WTHOTO IZII 0.5 bubmmorexa [JOK
pesy pu ' https://m.eds00.ru/863e8c60
TUTHOPHUIHOTO CKPEIUBAHUS Y APO30PHIIBI
Ha TOTOBBIX MUKPOTIpEIapaTax»
I'enernka nona. HacnenoBanue npu3HaKkos, bubmuorexa [JOK
27
CLEIUIEHHBIX C I10JIOM https://m.eds00.ru/863e8c60
HN3menuuBocth. HenacnencrseHuas
W3MEHYHBOCTh. JIJabopaTopHas padota Ne 6.
N3ydenne mouduKaoHHOM bubnnoreka [JOK
28 0.5
W3MEHUYHUBOCTH, IOCTPOCHUE https://m.edsoo.ru/863e8efe
BapHAIIMOHHOTO PsiZia U BapUAIIHOHHOM
KpUBOW»
bu6 OK
29 Hacnencrsennass N3MeHUYUBOCTD. 0.5 nbmmorexa I1

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



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

JlaboparopHas pabota Ne 7. «Ananu3
MyTaluil y qpo30(Guiibl Ha TOTOBBIX

MHUKpOIIpenaparax»
bubmuoreka [JOK
30 Perieritka wenosexa 1 https://m.edso:)_.[ ru/863e8d78
PesepBHeIit ypok. O000IICHHE 110 TEME
31 «HacmencTBeHHOCTh H U3MEHYHUBOCTD 1
OpraHU3MOBY
bubmuoreka [JOK
32 Ceneiuns kak Hayka u npouece 1 https://m.edsocI)_.[ ru/863e9214
33 Metoapl ¥ JOCTHIKEHUSI CENIEKIINU PACTEHUM 1 bubmuoreka [JOK
1 KABOTHBIX https://m.edso0.ru/863e9214
34 bHrOoTEeXHOJIOTHS Kak OTpacilb MPOU3BOJICTBA 1 Bubmmorexa LIOK
https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne i/ Tema ypoka Kourpoabubie IIpakTnyeckue HupposkLie
Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIOLHS U METOJIbI €€ U3yUEHUS 1 bubmorexa [IOK
https://m.edso0.ru/863ea20e
5 Hcropus pa3Butus npeacTaBicHui 00 1 bubnnoreka [JOK
SBOJIIOAU https://m.edsoo.ru/863e9570
bubmuoreka [JOK
3 Muipososmows 1 https://m.edsoo.ru/863e9cle
[Tomymsimus Kak s1eMeHTapHasi eqUHUIA
4 BUJA ¥ dBomroIMK. JlaboparopHas pabota 1 05 bubnunoreka [JOK
Ne 1 «CpaBHeHue BUJOB O https://m.edsoo.ru/863e99c6
MOP(}OITOTHIeCKOMY KPUTEPHIO)
5 JIBmokyIiue cuibl (3eMeHTapHbIe (pakToph) 1 bubnuotexa [JOK
3BOIIONUHU https://m.edsoo.ru/863e9da4
. bubnuotexa [JOK
6 EcrecTBeHHbIi 0TOOp U €ro ¢hopmbl 1 https://m.edso00.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 BU000pa3oBanue. JlabopatopHas pabora 1 05 bubmuorexa [JOK
Ne 2 «Onucanue npucrnocoOIeHHOCTH https://m.edso0.ru/863e9fde
opranusma u €€ OTHOCHUTEIHLHOTO
XapakTepa
8 HampaBrieHust u myTd MaKpOdIBOIIOINH 1 bubmmorexa [JOK

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
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https://m.edsoo.ru/863e9c1e

HeoOpatumocTs 3BOIIONNN

Ucrtopust xu3Hu Ha 3emiie 1 METObI €€

10
M3YyYeHUS
1 ['MnoTtes3pl MPOUCXOKAECHUS KU3HU Ha bubnmoreka [JOK
3emiie https://m.eds00.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam u bubnmoreka [JOK
IepuoIam https://m.edso00.ru/863ea6be
OcCHOBHBIE 3TaIlbl BOTIOIUU
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
13 [IpakTuueckas padora Ne 1 «3yuenue 0.5 Bubmmorexa LIOK
: https://m.edsoo.ru/863ea8bc
MCKOIIAEMBIX OCTATKOB PACTCHUH H
KUBOTHBIX B KOJUICKITHSIX)
14 CoBpeMeHHas cucTeMa OpraHu4eckoro bubnunoreka [JOK
MHUpa https://m.eds00.ru/863ea48e
bu6mmoreka [JOK
15 DBOJIOIMS YeJoBeKa (aHTPOIOreHe3) https://m.edsoo.ru/863eac2c
16 JBxyuye cuibl ((pakTopsl) bubnnorexa [JOK
aHTPOIIOreHE3a https://m.edsoo0.ru/863ead44
17 OCHOBHBIE CTaIUU DBOIIOINA YEJIOBEKA
18 UYenoBeueckue packl ¥ MPUPOIHbIE bubnmoreka [JOK
ajarTaluy YeJoBeKa https://m.edsoo.ru/863eaea?2
PezepHblit ypok. O60011eHNE 110 TEME
19 «BO3HUKHOBEHHE U Pa3BUTHE )KU3HH HA
3emiie»
20 DKoJoTHs Kak HayKa
21 Cpenpl OOUTaHUS U HKOJIOTHYECKHE bubnmoreka [JOK
(bakTophI https://m.edsoo.ru/863eafec
22 Abunortnueckue paxktopsl. JlaboparopHas 0.5 bubmuorexa [IOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
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pabota Ne 3. «Mopdonoruueckue
0COOEHHOCTH PacTEHHUI U3 Pa3HBIX MECT
oburanusy. JlabopatopHas padora Ne 4.
«BnusiHEE cBETa HA POCT U pa3BUTHE
YEPEHKOB KOJIEYCa»

https://m.edsoo.ru/863eb10e

23 buotnueckue GpakTops bubmmorexa [JOK
https://m.edso00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
24 nonysiiun. [Ipaktudeckas padora Ne 2 05
«[ToacuéT MIOTHOCTU MOMYSIUN Pa3HBIX
BUJIOB PACTCHHID
25 Coo01ecTBa OpraHu3MoOB — OHOIIEHO3 ]hStI:r?SJ:I/I;Ir?:eecIi;aCJCI)_.[r(l?/I;G3eb46a
26 DKOJOTHYECKHE CUCTEMBI (IKOCUCTEMBI) bubmmorexa [TOK
https://m.edso0.ru/863eb46a
OcHOBHBIE TIOKa3aTeNN IKOCUCTEMBI.
27 Dkonorudeckue nupamubl. CBoiicTBa bubmmorexa [TOK
sxocHcTeM, CyKieceus https://m.edso00.ru/863eb5fa
28 IIpuponHbIE SKOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa — rimobanbHas sKocucTeMa bubnnoreka [JOK
3emin https://m.edso00.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubmuorexa [JOK
omocdepsl https://m.edso00.ru/863ebd16
32 YenoseuecTBO B Onochepe 3eminn
33 CocyniecTBOBaHHUE MPUPOJIBI U bubmuorexa [JOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
34 PesepBubIil ypok. O6001IEHHE TEMBI



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

«COOGH.ICCTB& 1 OKOJIOTHYCCKHUE CUCTCMBI)

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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