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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMMmbl MO OHOJOTMU TEOPETUUECKYIO OCHOBY IS
OTpeIelICHUsT TMOAX00B K (OPMHPOBAHUIO COACPKAHUA Y4eOHOTO TIpenMeTa
«buonorusiy  cocraBwiM: KoHuentyaiabHele nonoxeHuss PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIeJIeH, CoJepKaHus, pe3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOIIUX LENIX U
NPUHINNAX, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBI CPEIHEro
obmero oOpasoBanusi B Poccuiickoit denmepanuu, a TakKe IMOJIOKEHUS O
cnenuduke OMONIOTHH, €€ 3HAYCHUU B IMO3HAHUH KUBOUW MPUPOJILI U 00ECTIEYeHUN
CYILIECTBOBAaHMS 4YelioBeuecKoro obmiectBa. COriiacHO Ha3BaHHBIM MOJIOKEHUSIM,
oTIpe/ieiICHBI OCHOBHBIC (DYHKITUHM TIPOTPaMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosioruu JaéT MpPEACTaBICHUE O LeNax, 00 oOiei
cTparerud OOydYeHHs, BOCIUTAHUS W PA3BUTHSI OOYyYaIOMUXCS CpeACTBAMU
yueOHOorO Tmpeamera «buosorus», omnpeaenser o00sA3aTeNbHOE MPEAMETHOE
colepKaHue, €ro CTPYKTypy, paclpeielieHne 1o pas3ielaM H  TeMmaw,
PEKOMEHYEMYIO TMOCJIEI0BATEIbHOCTh M3YUEHHUSI YUEOHOr0 MaTepuayia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JOTUKH 00pa30BaTEIHLHOTO
npolecca, BO3paCTHBIX 0COOEHHOCTEN 00yJaromuXCsl.

B nporpamme mo OuoNOrMM TakKe YYMTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJibTaTaM
oOyueHuss B (OPMHpPOBAHMM OCHOBHBIX BHJOB Yy4e€OHO-ITO3HABATEIbLHON
NEeATETHbHOCTH/YUEOHBIX JEHCTBUNM OOYYaAIOMIMXCS TI0O OCBOCHHIO COJCPIKAHUS
OMOJIOTHYECKOTO 00pa30BaAHMS.

B nporpamme no 6uonorum (10—11 kmaccel, 6a30BbIN YPOBEHB) peaan3oBaH
OPUHIIMI TMPEEMCTBEHHOCTH B M3yYE€HUU OuoJoruu, Onarojapss yemy B HeH
POCMATPUBACTCS HANPABICHHOCTh Ha pPa3BUTHE 3HAHWW, CBSI3aHHBIX C
dbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS, IIEHHOCTHBIX
OpHEHTAIUN JIMYHOCTH, SKOJOTUYECKOTO MBIIIJICHUS, PEJCTaBICHUI O 3J0pPOBOM
o0Opase XM3HU U OEpEeKHBIM OTHOIIEHHWEM K OKpY>Kalolllel MPUPOIHON cpere.
[TosTOoMy Hapsny ¢ M3ydeHHEM OOIIEOMOJIOTHYECKUX TEOpHil, a TaKKe 3HaAHUU O
CTPOEHUU JKUBBIX CHCTEM Pa3HOTO PAaHTa M CYIIHOCTA OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTHH YACICHO BHUMAHUE HMCTOJIb30BAHHIO
MOJIYYCHHBIX 3HAHUU B MMOBCETHEBHOM JKU3HU ISl PEIICHUS MPUKIATHBIX 3a7a4, B
TOM 4YHuCle: TPO(PUIAKTUKYA HACJICICTBEHHBIX 3a00J€BaHUN YeIoBEKa, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHUS AKOJIOTUYECKHU
1eaecooOpa3HOro TMOBENCHHS B OKPYXalollle NpUPOJHON cpeae, aHauu3a
BIIUSIHUSA XO3SUCTBEHHOW MACSTENBHOCTH 4YEJIOBEKa HAa COCTOSIHME TMPUPOJHBIX U
WCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHHEC BHUMAHUS K NMPUKJIATHOW HAPaBICHHOCTH
yueOHoro npenmMera «buosiorusi» NpoJUKTOBAaHO HEOOXOJUMOCTBIO OOecreyeHus



YCIIOBUH ISl pEIICHUs] OJHOM M3 aKTyalbHBIX 3a7ad IIKOJILHOTO OMOJIOTHYECKOTO
oOpa3zoBanmsi, KoTOpasi Tmpeanojaraer QopMupoBaHue y OO0ydarommxcs
CIIOCOOHOCTH QIalTHPOBATHCI K HW3MEHEHUSIM JIMHAMUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOTO MHpA.

buosnorus Ha ypoBHE cpeaHero ooOimero o0pa3oBaHUS 3aHMMAET Ba)KHOE
mecto. OHa oOecneunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTAaBICHUN O
HAyYHOW KapTHUHE MHpA, paclupsieT U 0000ImaeT 3HAHUSA O KUBOW IpHpoie, e
OTJIMYUTENBbHBIX TMPU3HAKAX — YPOBHEBOW OpraHW3allid M HBOJIOIUHU, CO3JAET
yCIOBUSL  JJIsi:  TIO3HAHWS  3aKOHOB  JKMBOM  Mpupoasl, (GOPMUPOBAHUSA
GyHKIIMOHATBHOM TPAMOTHOCTH, HABBIKOB 370pPOBOTO W Oe3omacHoro obpasa
KHU3HHU, SKOJIOTMUYECKOr0 MBIIUIEHHUS, LIEHHOCTHOI'O OTHOILLEHUS K KUBOM MpHUpoe
U YEJIOBEKY.

Bbonbiioe 3HaueHne OUOIOTUsl UMEET TAKXKE JIJISl PEIICHHS] BOCITUTATEIbHBIX U
pa3BUBAIOILIMX  3a7a4  CpeAHero  oOmero  o0pa3oBaHUs, COLUMAIU3ALUU
oOydatomuxcs. M3yuenue 6uonoruu odecrednBacT yCIoBHs i (OPMUPOBAHUS
WHTEJUICKTYaIbHbIX, KOMMYHHMKAIIMOHHBIX U HWH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpPbl, CIOCOOCTBYET MHTETpalliid OMOJOTUYECKUX 3HAHUU C
MIPEICTABIICHUSMH U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUHU
u reorpadun. Ha3BaHHBIE MOJOXKEHUS O MpeIHA3HAYCHHH Y4eOHOTO IMpeaMera
«buonorus» cocTaBUIM OCHOBY Uil ONPENENICHUS MOJIXOJ0B K OTOOpY U
CTPYKTYpPUPOBAHUIO €r0 COAEpXkaHMs, IPEACTaBIEHHOr0 B IporpamMme IO
OuoJIOTHH.

OT60p coxmepkanusi yuyeOHOro npenmera «buosorus» Ha 06a30BOM YpOBHE
OCYHIECTBIEH C MO3UIHMI KyJIbTypOCOOOpPa3HOrO IMOAXO0/a, B COOTBETCTBUU C
KOTOPBIM OO0y4aroIuecs: JOJDKHBI OCBOMTH 3HAHUS W YMEHHs, 3HAUYUMBbIC IS
dopMupoBaHus o0O0IIEeH KyJIbTYphl, ONPENCNAIOIINE aJeKBaTHOE IIOBEJICHUE
YyeJioBeKa B OKpYyXKarollleld MPUpPOIAHON cpeie, BOCTpeOOBaHHBIE B MOBCEIHEBHOU
KU3HU U MpakTUdeckou aestenbHOCTH. Oco0oe MECTO B ATOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJICPIKAHUSI, KOTOPBIE CIy»KaT OCHOBOH Ui (POPMUPOBAHUS
IIPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHE MHpA U
LHEHHOCTHBIX  OPUEHTALMSIX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHHU3alUU
OMOJOTNYECKOT0 00pa30BAHMS.

CTpykTypupoBaHHE COACpXKaHUS y4eOHOro Marepuaja B MPOrpamMMme IO
OMONOTHHM OCYMIECTBICHO C YYETOM NPUOPUTETHOTO 3HAYCHHUS 3HAHUK 00
OTJIMYUTEIBHBIX OCOOEHHOCTAX JKUBOM MPUPOABI, O €€ YPOBHEBOM OpraHU3aliy U
IBOJIIOIMHU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npenmera «buomorus
BBIJICTICHBI CIIEAYIOIINE COJepKaTeNbHble TUHUN: «bronorus kak Hayka. MeTos
HayyHOro mo3HaHus», «KieTka kak Ouonornueckas cucrema», «OpraHusm Kak



Oouonornueckas cucreMa», «CucreMa M MHOT0OOpa3we OpPraHUYECKOTO MHUPAY,
«IBOIIOLUS KUBOK IPUPOABD», « IKOCUCTEMBI U ITPUCYIIHUE UM 3aKOHOMEPHOCTHY.

Ilenp u3yuenus ydeOHoro mnpeamera «buosorus» Ha 0a30BOM YPOBHE —
OBJIaJIcHHEe  OOYyYAarOUIMMHUCS  3HAHUSAMH O  CTPYKTYPHO-(PYHKIHMOHAIbHOU
OpraHu3allMM >KUBBIX CHCTEM PA3HOTO paHra MW MpuoOpeTeHue yMEHUu
UCTIOJb30BaTh 3TH 3HAHHS MAJS TPAMOTHBIX JIEHCTBUI B OTHOIICHUU OOBEKTOB
KUBOM MPHUPOABI U PEIICHUS Pa3IMUHBIX )KU3HEHHBIX MPOOJIEM.

JlocTrkeHue 1iesd u3yueHus: yueOHoro npeamera «buosorus» Ha 6azoBoM
YpOBHE 00€CreunBaeTCsl pelIEHUEM CIIEeIYIOIINX 3a/a4:

OCBOECHHME OOYYAIOIIMMHMCS CUCTEMBl 3HAHUUW O OHMOJOTMYECKUX TEOPUSX,
YUYEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIAX, CIy>KAIIUX OCHOBOU
g (OpMHUPOBAHMS TMPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTUHE MHUPA, O
METOJaX Hay4YHOI'O MO3HaHMsI, CTPOEHUH, MHOIO00Opa3uu U OCOOEHHOCTSIX YKUBBIX
CUCTEM Pa3HOT0 YPOBHSI OpraHU3allMM, BBIAAIOUIUXCS OTKPBITHUSX U COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTHH;

dopMupoBaHrue y OOy4YarOIIMXCSl MO3HABATEIbHBIX, MHTEJUIEKTYalIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B IpolLiecCe aHaInM3a JIAHHBIX O IYyTSIX pa3BUTUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, MJEH U TOJIXOJ0B K M3YUEHHUIO >KHUBBIX CHUCTEM
pPa3HOro YpOBHS OpraHu3alliy;

CTaHOBJICHHE Yy oOOywaroummxcs oOmel KyJabTyphl, (YHKIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLECHUBATH SIBJICHUS OKPY KAIOILIETO
MHUpa JKMBOW IPUPOABI HAa OCHOBAHUM 3HAHWUN M OIBITA, IOJYYEHHBIX IIpU
W3y4YeHUH OUOJIOTHH;

(dopMHpoBaHHE Yy OOYy4YalOIIMXCSd YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOrMYECKUX 3HAaHUM B NPAKTHUUECKOH JEATENIbHOCTH 4YEJIOBEKa, pPa3BUTHH
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIHMTAaHUE YOEXKIEHHOCTH B BO3MOYKHOCTHM IO3HAHUS YEJIOBEKOM >KMBOMU
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIIEHHUS K HEW, COOTI0OICHUS ITUIECKUX
HOPM IIpHU IIPOBEJICHNN OMOJIOTMYECKUX UCCIIET0BAHMIA;

OCO3HaHUE IIEHHOCTH OMOJIOrMYECKUX 3HAHUM 71 TOBBIIICHUS YpPOBHS
HKOJIOTUYECKOM KYJIBTYpPBL, 111 (POPMUPOBAHMSI HAYYHOI'O MUPOBO33PEHUS;

npUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUI B TOBCEAHEBHOM KU3HU IS
OLICHKH IOCJEICTBUI CBOEH AESITEIBHOCTHU M0 OTHOLIEHHUIO K OKPY>KAIOIIeH cpene,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME W COONIOZCHUE Mep NPO(HIAKTHKA
3a00JIeBaHUM.

B cucreme cpennero ooumero oOpazoBanus «buonorus», nusyyaemas Ha
0a30BOM YpOBHE, SBIISIETCSI 00S3aTENIbHBIM YUYE€OHBIM IMPEIMETOM, BXOASIIMM B
COCTaB NpeaMeTHON 001acTh « EcTeCTBEHHO-HAayYHbIE IPEIMETHD.



Jlist m3ydenusi Onojaoruy Ha 6a30BOM yPOBHE CPEHETO 001Iero o0pa3oBaHus
otBoauTcs 68 yacos: B 10 kimacce — 34 yvaca (1 yac B Henento), B 11 knacce — 34
yaca (1 yac B HeZIeIH0).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, puiocodueil, ITUKOM, ICTETUKON U MPaBOM.
Ponp Oumonoruu B (QOPMHUPOBAHUU COBPEMEHHOW HAYYHOW KapTHUHBI MHpA.
CucreMa OGMOJIOTHUECKUX HaYK.

MeTobl MO3HAHMS KUBOM MPUPOIbI (HAOIIOIEHUE, SKCIIEPUMEHT, ONTUCAHUE,
U3MEpeHue, KiaccupuKaluus, MOJECTUPOBaHUe, CTaTHCTHYecKass o00paboTka
JTAHHBIX).

JdemoHcTpanuu:

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

Tabnuubl 1 cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOM MPUPOJIBD.

JlabopaTopHbIe M IpakTHYecKUue padoThbl:

[Tpaktuueckas padora Ne 1. «Mcrnonp3oBaHHe pa3IMYHBIX METOJOB IPHU
H3YUYCHUH OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cUCTEMBI U X OPTaHU3AIUA.

Kusble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus: ouosorun. OTinuue
JKUBBIX CUCTEM OT HEOPTAaHUYECKOU MPUPOIBI.

CBolicTBa OMOCHCTEM U BX pa3HOOOpasue. YPOBHU OpTaHU3AIuU OMOCHCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, IOIMYJIALHOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTeoIeHOTHYECKHi ), OnocepHBI.

JdemoHcTpanum:

Tabnuiel u cxeMbl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHU OpraHU3alUU
YKUBOW IPUPOIBD.

O6opynoBanue: moaenb MmoJiekyibl JIHK.

Tema 3. XumMu4ecKuii COCTaB M CTPOCHHE KJICTKH.

XUMHYECKUN COCTAB KIIETKHM. XHUMHUUYECKHE DJJIEMEHTHI: MaKpPOIJIEMEHTHI,
MHKpPO3JIEMEHTHI. Bojia 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMKA BOABI M MHMHEpaJbHbIX BewmecrB B kierke. [lomnep:kanue
OCMOTHYECKOT0 OaiaHca.

benku. CoctaB u crpoeHure OeaKoB. AMHUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHrnMble 1 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOM MOJIeKyJbl (TIEpBUYHAsl, BTOPHUYHAS, TpETUYHAs U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKHE CBOMCTBa OenkoB. buonornueckue
GyHKITUU OEITKOB.



depmeHTHl — Ouosiorudyeckue Kartanuzatopel. CTpoenue QepmeHTa:
aKTUBHBIA TEHTp, cyOcTpartHas crneuuguaHocts. KodepmenTtsl. ButaMuHsb.
OTnuuus pepMEeHTOB OT HEOPTAHUUECKUX KaTaIu3aTOPOB.

YraeBoawsl: MoHocaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpu003a),
aucaxapuibpl  (caxaposa, JaKTo3a) M TIoJiMcaxapuiibl  (Kpaxmaj, TJIMKOTEH,
HeIT0103a). buonornueckue GyHKIUN YTIIEBOAOB.

Jlunuael:  Tpurauuepunbl, Qocdomunuael, crepouasl. [ HapopuITBHO-
runpodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu JunuaoB. CpaBHEHUE
YTJI€BOJOB, OEIKOB U JIMIHUI0B KaK HCTOYHUKOB SHEPTUU.

Hyxkneunoseie xucmorel: JHK wn PHK. Hykmeornasr — MOHOMeEpBI
HyKJIenHOBBIX KUCIOT. Ctpoenue u pynkmuu JIHK. Ctpoenune u ¢pynkiun PHK.
Buasr PHK. AT®: ctpoenue u pyHKIUH.

[{utonorus — Hayka o kieTtke. Kiletounas Teopus — npuMep B3aUMOIEHCTBUS
uaeil 1 pakToB B HAYYHOM MO3HAHUU. MeTO/1bl U3YUEHUS KIETKH.

Knerka kak menmoctHas kuBas cuctema. OOmIMe MNPU3HAKH KIETOK:
3aMKHyTasi HapyxHass mMemOpana, monekynbl JIHK kak renermueckuit ammapar,
cUCTeMa CHMHTe3a Oeka.

Tunel KJIETOK: JyKapuoTHYecKas U Mpokapuoruyeckas. OcoOeHHOCTH
CTpPOEHHUS MpOKapuoTUYecKOM kieTku. Kierounas crenka Oakrtepuil. CTpoeHue
DYKApUOTUYECKOW KIJIETKU. OCHOBHBIE OTIWYUS PACTUTEIBHOM, >XUBOTHOM U
rpUOHON KIIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAJIUKC, UX
¢bynkuuu. [Inazmaruueckas memOpana, e€ cBoiictBa U pyHkuuu. [{utomnasma u eé
opranouibl. OnHoMmemOpaHHble opraHouasl kietku: OIIC, ammapar ['onbmxu,
n30coMbl. [loyaBTOHOMHBIE OpPraHOWUIBl KJIETKU: MUTOXOHIPUHU, IUIACTUIBI.
[Tpoucxoknenne MUTOXOHApUM u TacTua. Bunmel mmactun. HememOpanHbie
OpraHOMJbl KJIETKU: PUOOCOMBI, KJIETOUHBIA WEHTP, LIEHTPUOJIH, PECHUYKH,
KryTUKU. OYHKIIMHA OPTraHOUJIOB KJIETKU. BrirroueHus.

SAnpo — perynatopHblil neHTp Kietku. CTpoeHue siapa: siaepHas 000104Ka,
KapuoIuia3ma, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

[narpammbr:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXHUBOU
npupoie», «Pacrpenenenne XuMUIECKUX 3JIEMEHTOB B dKUBOU IPUPOIEY.

Tabmuupbr u cxembl: «llepuognueckass Tabnuia XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHune MOJIEKyYJIbl BOJIb», «brocuHTes Oenka», « CTpoeHrue MOJIEKYJIbl OeKay,
«Ctpoenue ¢pepmenrta», «HykmnennoBsie kucnotel. JJHK», «CtpoeHnne mMoyeKybl



AT®», «CtpoeHue 3yKapuOTHUYECKOU KIETKN», «CTpOeHHE >KMBOTHOW KIIETKH,
«CtpoeHue pacTUTENbHOM KIETKU», «CTpOEHHE MPOKAPHUOTHUUECKON KIETKU,
«CTpoeHue sipa KIEeTKu», « YTiaeBoAb, «JIMnuasn.

OOopynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJIOBaHUE Jisi IPOBEICHUS
HAOJIIOICHUM, W3MEPEHMM, SKCIIEPUMEHTOB, MUKpPONpPENapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYeCKHE PadOThI:

Jlabopatopnass pabora Ne 1. «M3yueHue KaTamuTUYECKON AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPe aMuIa3bl WU KaTalla3bl)y.

JlaGoparopuass pabotra No 2. «M3yueHue CTpOEHHUS KIETOK pacTEHUM,
KUBOTHBIX M OaKTEpHil MOJI MUKPOCKOMOM Ha TOTOBBIX MHUKpONpEmnaparax M HX
OIIMCAHUE.

Tema 4. /KuzHenesiTeJIbHOCTH KJIETKH.

OOMeH BeliecTB, Wi METa00Iu3M. ACCUMUIIALNS (TUTACTUYECKUN OOMEH) U
JUCCUMWISIUSA (PHEpreTuueckuidi oOMEH) — JIB€ CTOPOHBI €IMHOr0 IMpolecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPTrUUM B MOHUMAHUU
MeTabonu3Ma.

Tumnbel oOMeHa BelIecTB: aBTOTPO(DHBIN U reTepoTpodHbIil. Poibs dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPALIEHUN YHEPTUU B KIIETKE.

®dotocunrte3. CperoBas u TemHOBass (a3pl  (porocunreza. Peakuun
dboTocunTe3a. DPhekTUBHOCTh (hoTOCHHTE3a. 3HaUeHUE (POTOCHHTE3a IS KU3HU
Ha 3emuie. BausiHue ycnoBuii cpeqpl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIMICHUS €T0
MPOAYKTUBHOCTU Y KYJBTYPHBIX PACTEHUM.

XeMocuHTe3. XEeMOCUHTE3UPYIONNe OakTepuu. 3HAUYCHUE XEMOCUHTE3a IS
YKU3HU Ha 3emie.

OHepreTuueckuii oOMeH B KieTke. PaciiernsieHue BelECTB, BBIJICICHHE U
aKKyMYJMpPOBAaHHE DHEPrUd B KIETKE. OJTambl HHEPreTUYECKOro oOMeHa.
['mukomns. bpoxkenne m ero Buabl. KucimopoaHoe OKHCIEHHE, WM KJIETOYHOE
JIbIXaHUE. OxkucnuTenbHOe dbochopunupoBanue. OddexTuBHOCTD
DHEPTETUYECKOI0 OOMEHA.

Peakuun wmarpuynoro cuHTe3a. [eHermueckas wuHdbopmanus u JIHK.
Peanuzauusi reHetuueckoil MH@opManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Matpuunblii cuaTe3 PHK. Tpancnauus — OuocunTes
Oenka. Otambl TpaHcisiuuu. KoampoBanue amuHokucnotr. Pomnp pubGocom B
OuocuHTese Oenka.

Hexknerounsie hopmbl )ku3Hu — BUpychl. ctopus oTkpeiTus Bupycos (/. U.
WBanoBckuit). OCOOEHHOCTM CTPOEGHHMSI M SKM3HEHHOIO LIMKJIA BUPYCOB.
bakrepnodaru. bomesnm pacTeHmid, >XWBOTHBIX H YEJIOBEKA, BBI3BIBACMBIC
Bupycamu. Bupyc mummynoxaeduiura yenoeka (BMY) — Bo3Oyautens CITM/]a.



OOpaTtHast ~ TpaHCKpUIlUs, peBepraza W uHTerpasa. lIpodunaktuka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JICBaHUM.

JdeMoHcTpauuu:

[Toptpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsszes.

Tabmuiel U cxembl: «Tunbl nutanusy, «Metaboauzm», «MUTOXOHIPUSY,
«OHepreTuyeckuii oOMeH», «Xioporutacty, «DorocunTe3», «Ctpoenne JIHKY,
«CTtpoeHue U QyHKIIMOHUPOBaHUE TeHa», «CuHTE3 Oenka», «['eHeTnueckuit Komy,
«Bupycw», «bakrepuodarn», «Ctpoenue u xku3HeHHbIH Uk Bupyca CIIN]a,
oakTepuodaray, «Pemmukarms JHK».

Oo6opynoBanue: monenu-anmmkanuun «Yasoenue JIHK u Tpanckpunuus»,
«buocunres 6enka», «CTpoeHUE KICTKN», Mojelb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M MHIUBHUAYAJbHOE PAa3BUTHE OPTAHU3MOB.

KierouHblii UK, WM SKU3HEHHBIM LUK KiIeTku. MuTepdaza u MuTos.
[Ipormecchl, mpoTekatomue B uHTepdaze. Pernukanus — peakius MaTpUYHOIO
cunteza JIHK. Crpoenne xpomocomM. XpOMOCOMHBIM HaOOp — KapHOTHIL
JIumuionHeIi W TAlUIOWJHBI ~ XpOMOCOMHBIE  HAaOOphl.  XpOMaTHUBI.
[{uTonornueckue OCHOBBI PA3MHOXKEHHUS W  MHAUMBHUIYAJbHOIO  Pa3BUTHSA
OPTraHU3MOB.

Henenune kinetkn — muto3. Ctaguu mutosa. [Ipoueccel, mpoucxoasuye Ha
pPa3HbIX CTAAUAX MUTO3a. BHOTOrMYeCcKuii CMBICT MUTO3A.

[Tporpammupyemasi rubenb KIETKU — aromTo3.

®dopMbl pa3sMHOKEHHSI OPraHU3MOB: OecIioyioe U mosioBoe. Bubl 6ecrnosnoro
Pa3MHOXKEHUA: JICJICHUE HAJABOE, IIOYKOBAHUE OJHO- M MHOTIOKJIETOYHBIX,
CropooOpa3oBaHue, BET€TaTUBHOE pa3MHOXeHUE. VIcCKyccTBEHHOE KJIOHMPOBAHUE
OPTraHU3MOB, €0 3HAYEHUE IS CEJIEKIUU.

[TonoBoe pazMHOXKEHHE, €T0 OTINYUS OT OECTIOIOTO.

Meito3. Cragum Mmeito3a. IIporecchl, NpoucxXoadiive Ha CTaausax Menosa.
[ToBenenue xpomocom B Meio3e. Kpoccunrosep. buonmormyeckuii CMbICT U
3HA4YECHUE MEH03a.

['ametorenes — mporecc 00pa3oBaHUsI TOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBbIe Kene3bl: CEMEHHUKU U sSIMYHMKU. OOpa3oBaHHWE M PA3BUTHUE TOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SHUIEKJIeTKa) — CIepMaToreHe3 M OBOICHE3.
OcoOeHHOCTH CTPOCHMS SMIEKIETOK W crepmMaTo3ousoB. OTII0I0TBOpPEHUE.
[TapTenorenes.

WunuBunyanbHoe pa3BuTHe (OHTOTeHe3). OMOpPHOHAIBHOE Ppa3BUTHE
(amOpuorenes). Jtarnbl SMOPHUOHATBLHOTO PA3BUTHSL Y MO3BOHOYHBIX >KMBOTHBIX:
npoOJieHue, racTpyisiuus, opraHorene3. IloctamOpuoHanbHOe pa3zBuTHE. THUIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BHUTHSI: TPSAMOE, HEmpsMoe (IMUYMHOYHOE). BimsHue



Cpenbl Ha Pa3BUTHE OPTAaHU3MOB, (AKTOPHI, CIIOCOOHBIC BBI3BHIBATH BPOXKIEHHBIC
yYpOJICTBa.

Poct u pasButue pacrenuii. OHTOreHe3 LBETKOBOIO PACTEHUSA: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JdemoHcTpanum:

Tabmuupr u cxembl: «DopMbl pa3MHOKEHHS OpPraHU3MOBY», «/[BoliHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHui», «BereratuBHoe pa3MHOXKEHUE
pacteHui», «Jlenenne xknetku Oaktepuii», «CTpOeHHE TOJOBBIX KIETOKY,
«Ctpoenune xpomocoMbl», «Knerounsii mukim», «Permmukanus JTHK», «Mutosy,
«Mernosy, «IIpssmoe u HenpsiMoe pa3BuTHE», «['aMeToreHe3 y MICKONMUTAOIINUX U
yenoBeka», « OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBanue: MHKPOCKOTI, MHUKPOIIPEINapaThl «Cnepmaro3ounbl
MJIEKOIIUTAIOLIEro», «SiuekneTka miuekonuraroumero», «Kapuoknnes B KieTkax
KOpEIlIKa JyKa», MarHuTHas MOJEb-anIuiuKanusa «J/lejieHue KIEeTKW», MOJEIb
JTHK, monens Metada3HON XPOMOCOMBI.

JlaGopaTopHbie U NpakTHYeCKHE PadOThI:

Jlabopatopnass pabora Ne 3. «HaOmiomeHue MuTO3a B KIETKAX KOHYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopuas pabota Ne 4. «M3ydeHwe CTpPOECHHS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENApaTaxy.

Tema 6. HacjieicTBEHHOCTh 1 MI3MEHYUBOCTH OPTaHU3MOB.

[Ipeamer u 3agaun reHetuku. Mctopus pa3Buths reHeTUKU. Poibs nuronoruu
U HSMOPHUOJIOTUU B CTAHOBJICHMHM TEHETUKH. BKiaj poCCHUUCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TEHETUKU. MeTOJIbl TEHETUKH (TUOPUIO0JIOrMYEeCKU,
IUTOT€HETUYECKUH, MOJNEKYJISIpHO-TeHEeTH4YeCKUii). (OCHOBHBIE TI'€HETHYECKHUE
noHATUs. ['eHeTnuecKkas CHMBOJIMKA, UCIIOJb3yeMasi B CXeMaX CKPEIIMBaHUIM.

3aKOHOMEpPHOCTHU HacJleI0BaHUsl MPU3HAKOB, YCTAHOBIICHHbIE . Menaenem.
MonorubpuiHoe CKpellMBaHue. 3aKOH €AUHO-00pa3usi TUOpPUIOB TEPBOIO
nokosjeHusa. IlpaBuno AOMUHUpOBaHUS. 3aKOH pacUICIUICHUS MPU3HAKOB.
['unoresa yucrotsl ramer. [1oiHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JHuruOpugHoe  cKkpemuBaHue. 3aKOH  HE3aBUCHMMOIO  HacleJOBaHUSs
npu3HakoB.  lluToreHeTndeckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBaHUS.
AHanu3upyolee ckpenpanue. Fcrnonp30Banne aHaIu3upPyOLIETro CKPEIMBaHUS
JUISL OTIPEICIICHHS TCHOTHIIA OCOOH.

Cuenmennoe HacneioBanue nmnpuszHakoB. PaGora T. Moprana 1o
CLEIJICHHOMY HaclleJOBaHHUIO TeHOB. HapylieHue cuerieHus TeHOB B PE3yJbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHas TEOPUS HACIIEACTBEHHOCTHU. [ eHeTHYEeCKue KapThl.



['enernka mosia. XpoOMOCOMHOE OMNPEAEIEHUE MO0JIa. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOramernsie M rereporameTHeie opraHusMmbl. HacnegoBanue
IIPU3HAKOB, CLIETUVIEHHBIX C I1OJIOM.

N3meHunBOCTh. BHbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHASI U HACJIEACTBEHHAS.
Posp  cpexnpl B HEHACHEACTBEHHONW  U3MEHUMBOCTH.  XapaKTEpUCTUKA
MOIM(UKAIIMOHHOM U3MEHUYUBOCTH. BaprallnoHHBIN psia M BapHallMOHHAs KPUBas.
Hopma peakunu npuszHaka. KonuyecTBEeHHbIE M KaYECTBEHHBIE NPU3HAKU U HUX
HOopMa peakuuu. CBoicTBa MOAUPUKALIMOHHON U3MEHUYHUBOCTH.

HacnencrBenHasi, wiM TreHOTHUIMYECKasi, W3MEHUYMBOCThb. KomOuHaTuBHas
U3MEHYMBOCTh. Meio3 W TOJOBOM TMpolecc — OCHOBa KOMOWHATHBHOMU
U3MEHUYMBOCTU. MyTalmoHHasi U3BMEeHUMBOCTh. Kitaccudukanust MyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa ¥ MpU4HHBI MyTaluid. MyTareHHbie (GaKTOPHI.
3aKOH rOMOJIOTHYECKHX PSAJOB B HAaclleCTBEHHOM n3menunBoctu H. M. BaBuiiosa.

BHesnepHas HaciIeICTBEHHOCTh U U3MEHYUBOCTb.

['eneruka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI T€HETHKH
YyeJIOBEKa: T€HEeaJIOTHYSCKNM, OJM3HEI[OBBIM, IIMTOTCHETHYECKHUH, OMOXMMHYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE OIIPEIEIICHUE TEeHOTHUIIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T11[P-anamm3a. HacmencTtBennnie 3a0oJjieBaHUS 4YeJIOBEKAa: T'E€HHBIC OOJIC3HHU,
OO0JIE3HN C HACJIEICTBEHHOW MPEApPacHONOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
CoMarnueckue M reHepatuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUHUIBI
310pOBOro 00pa3a KU3HH, TUATHOCTUKU, MPOPUITAKTUKH U JICUCHUS T€HETUYECKUX
0osne3Held. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHME. 3HAYEHUE MEAMIIMHCKON
TE€HETUKHU B NIPEAOTBPALLEHUH U JICUEHUU T€HETUYECKUX 3a00JI€BaHNI YEIOBEKa.

JdeMoHcTpanuu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodeer-Pecosckuii, H. . BaBuiios.

Tabmuubr u  cxembl:  «MOHOTMOpPUAHOE  CKpELIMBAaHUE U €ro
LIUTOI€HETUYECKAsT OCHOBa», «3aKOH pACIICIUICHWS M €ro LHUTOr€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpelMBaHUE,
«llutonornyeckue  OCHOBBI  JAWTHOPUAHOTO  CKpeliuBaHUs»,  «Meosy,
«B3auMonencTBue aJUIeNIbHBIX TE€HOB», «['eHeTudyeckue KapTbl pacTCHUM,
KMBOTHBIX W YEJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACJIEIOBAHUS,
CUEIUIEHHOro ¢ mnosnom», «KapuoTtumbel dYemoBeka W KUBOTHBIX», «Buasl
W3MEHUMBOCTHY», «MoaudukannonHas W3MEHUYUBOCTH», «HacnmemoBanume pesyc-
dakropa», «I'eHeTrka rpynn KpoBu», «MyTallmOHHAs U3BMEHUYUBOCTDY.

O6opynoBanue: Mojenu-anmuIMKauud «MOHOTHOPUAHOE CKpELIMBaHUEY,
«HenonHnoe nomuHupoBaHue», «JurubpunHoe ckpenuBaHuey», «llepexpéct



XpOMOCOM», MHUKPOCKON U MuUKpompemnapar «Jpo3oduna» (Hopma, MyTanuu
(dbopMBI KPBUIBEB M OKPACKH Tela), repoapuii «['opox moceBHOM».

JlaGopaTopHble U NpakTHYeCKHE PadOThI:

JlaGoparopnas pabora No 5. «M3yueHuwe pe3yJbTaTOB MOHOTHOPUIHOTO M
JUTHOPUIHOTO CKPEIIUBAHUS y TPO30(PUIIbl HA TOTOBBIX MUKPOIIpENapaTaxy.

Jlabopatopnas pabota Ne 6. «M3yuenne Moau(pUKAIIMOHHON N3MEHUYNBOCTH,
IIOCTPOCHHE BAPUALMOHHOIO PsiZia U BAPUALIMOHHON KPUBO».

JlabopatopHas pabora Ne 7. «AHanu3 MyTauuid y 1po30¢uibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHuEe U aHaIU3 POJOCIOBHBIX
YEJI0BEKA.

Tema 7. Cenekuusi opranuzmoB. OCHOBbI 0MOTEXHOJIOTHH.

Cenekuus Kak HayKa W MPOLECC. 3apOKICHUE CEJIEKUUMU U TOMECTHUKALUS.
VYyenne H. W. BaBunoBa 0 uUeHTpax MNPOUCXOXKACHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHHi. LIeHTpbl mpOUCXO0XKAEHUS NOMAIIHUX >KUBOTHBIX. COPT,
II0POJIa, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKInU. MaccoBbI U MHAMBUIYAbHBINA OTOOPHI B
CEJIEKIIMM PACTEHUA M JKUBOTHBIX. OIllEHKAa 3KcTepbepa. bIM3KOpOACTBEHHOE
cKkpeuuBanue — HHOpuAuHT. Ywucras nuHug. CKpelMBaHUE YHCTHIX JIMHUU.
['eteposuc, wnu rubpunHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otnanénnas rtubpuauzanus U e€ ycnexu. VICKyCcCTBEHHBIM MyTareHe3 W
MOJIyYEHHUE TOJIMIUIOUJIOB. JIOCTMIKEHHSI CENEKIMM pacTeHHUH, MXWUBOTHBIX U
MHUKPOOPTIaHU3MOB.

buorexHonmorus kak OTpaciab NPOU3BOACTBA. ['€HHAas WH)KEHEpHs. OTallbl
co3nanusi pexomOmHanTHOoM JIHK wu Tpancrennsix opranumsmoB. Krerounas
nHxeHepusd. Kiietounsle KyJlbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTECHHUM.
KiloHnpoBaHne BBICOKONPOAYKTHUBHBIX CEJIbCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Dkosoruueckue M dtuyeckue  npobmnemsl. MO —  reHeTuuecku
MOJIM(ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpers: H. 1. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabmuiel U cxeMbl: kKapta «lIeHTpbl NPOUCXOXKACHUS U MHOT000pa3us
KYJIbTYPHBIX pacteHuit», «Ilopoapl 1oMamHux KUBOTHBIX», «COpTa KYJIbTYPHBIX
pacrenumity, «OTnanéHHas rudpuausamnus», «Padbotel akagemuka M. ®@. MiBanoBay,
«Jlomummongus», «OOBEeKTHl OuoTexHomorun», «KieTouHele KyJIbTyphl U
KJIOHHUpOBaHUeE», « KoHCTpyrnpoBaHuUE U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOZOB M KOPHETIIIONOB JUKUX (DOPM H KYJIbTYPHBIX
COpPTOB pacTeHui, repoapuii «CebCKOX03sHCTBEHHBIEC PACTCHUS.



JlaGopaTopHble M NpakTHYecKue padoThbl:

Okckypcuss «OCHOBHBIE METOJIBl W JOCTHXKEHUSI CEJEKI[MU PACTEHUW U
KUBOTHBIX (Ha CEJICKIIMOHHYO CTaHIHIO, IUIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO3SAUCTBO, J1aOOpPaTOPUIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO IICHTPA)».

11 KVIACC

Tema 1. DBorONMOHHAsE OHOJIOTHS.

[IpennocbuIKu BO3HUKHOBEHMS 3BOJIOLMOHHOM TEOPUHU. OBOJIIOLMOHHAS
Teopust U €€ MecTo B OMONOruu. BiusiHue 3BOJIIOIMOHHONW TEOpUM HA PA3BUTHE
OHMOJIOTUU U APYTHUX HAYK.

CuzerenscTBa 3BoonMu. [lameoHTOMOrHYECKHE: MOCIIEI0BATEIbHOCTb
HOSIBJIGHUST BHUJOB B TAJICOHTOJIOTMYECKON JIETOIHUCH, MEPEXOAHbIE (POPMBIL.
buoreorpaguueckue: cxoncTBO U pazianune ¢payH U (Gaop MaTepuKoOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOACTBA U DPA3IUuMUsl SMOPHOHOB PpAa3HBIX BHUIOB
NO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTMYHbBIE, aHAJIOTHYHbIE,
pyJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MoOJEKyISIpHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX META0OJIMYECKUX MMyTeH y Bcex
OpPraHU3MOB.

OomtonmonHass teopusi Y. JlapBuna. Ilpenanochuiky BO3HUKHOBEHUSA
JapBUHU3MA. J[BMKyIME CHJIbI 3BOJIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE INPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAsT W3MEHUYHMBOCT,
O0opb0a 3a CyIIecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Boitouu (CTI) u e€ 0oCHOBHBIE MOJ0KEHHUS.

MuxkpoaBostonus. [Tomysinust kKak eAMHKIIA BUAA U SBOJTIOLHUU.

JBwxymue cuibl ((hakTopbl) SBONIONUH BHIOB B IpHUpoje. MyTallMOHHBIHI
Opolecc M KOMOMHATHBHAsT M3MEHYMBOCTH. [lOmMyNsliMOHHBIE BOJHBI U JApeild
re’oB. M3osanus 1 Murpanus.

EctecTBeHHbIil 0TOOp — HamnpaBigomuil @akrop 3Bomouud. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Tpucrnoco0IeHHOCTh OpPraHU3MOB Kak pe3ysbTaT 3Bomonuu. llpumeps
MPUCTIOCOOJICHHI Y OpraHu3MOB. ApoMOop(h03bl U HIUO-aTaNTAIHH.

Bun wu  BupgooOpasoBanue. Kpurepunm Buga. OcHOBHbBIE  (OPMBI
BUJ1000pa30BaHus: TeorpaduuecKoe, IKOJI0THIECKOeE.

MaxkposBomrorusi.  Dopmbl  3Bomouuu:  puIeTHUECKas, JUBEPreHTHas,
KOHBEpreHTHasl, napajienbHas. HeoOpaTuMocTs 3BONIOIUH.

[IpoucxoxIeHHEe OT HECIEeHHAIM3UPOBAaHHBIX NpelakoB. [Iporpeccupyromas
cneuuain3anusa. AJanTuBHas paguanus.

JdemoHcTpanum:



[Toptpersr: K. JInnnen, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckui, K.
M. Bbap, D. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabnuup! u cxembl: «Pa3BuTre oprannyeckoro Mupa Ha 3emie, «3apoAbIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbObI  3a
cyliecTBOBaHue», «EcTecTBeHHBIM 0TOOp», «MHOroo0pasue COpTOB pPaCTCHHIN,
«MHorooOpasue  mopon  KUBOTHBIX»,  «[lomymsmum»,  «MyTannoHHas
U3MEHUYUBOCTE», «ApoMopdo3sl», «Ununoamanranmm», «OO0Imas aereHepanus,
«/IBmkymune cuibl 3Bomonum», «Kapra-cxema wapuipyTta mnyTtemectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpucrnocoOIeHHOCT, OPraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHmne», « IKOJIOTUIECKOE BUTO0OPA30BAHUE).

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
HA0Op IUIOMOB M CeMsH, KoyuleKius «[Ipumepsl 3alIUTHBIX MPUCTIOCOOTIECHUN Y
KUBOTHBIX», MOJellb «OCHOBHBIE HAaIPaBICHUS BOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue TOJIOBHOTO MO3Ta O3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, kowiekmus «Dopmbel COXpaHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonenb anmumkanus «llepekpéct
XpOMOCOM», BIIaxHbIe TmpenapaTbl «Pa3zButne Hacekomoro», «Pa3Butue
JSTYIIKWY», MUKporpenapat «JIlpo3oduna» (Hopma, MyTanuu (GopMbl KPbUILEB U
OKpAacKu Tena).

JlaGopaTopHble U pakTHYecKue padoThbl:

Jlabopatopnass pa6ota Ne 1. «CpaBHeHuE BHUIOB MO MOP(OIOTHUESCKOMY
KPUTEPHUIOY.

Jlaboparopnas pabora Ne 2. «Onucanue npucrnocoOJEHHOCTU OpraHu3Ma U
€€ OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHMe U Pa3BUTHE KU3HU HA 3emure.

JloHayuyHbBIE TPEACTABIEHUS O 3apOXKJICHUM XKU3HU. HayuyHble TUIIOTE3BI
BO3HMKHOBEHHUSI JKM3HM Ha 3emsie: a0uoreHe3 M maHcrepMmus. XUMHUYecKas
ABOJIONMS. AOMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPTraHWYECKHUX.
DKCIEepUMEHTAIbHOE MOATBEPKIACHNE XUMUYECKON 3BOOUK. HavanbHbIe Tanbl
ouonornyeckoi sBomoornuu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKH. lIepBble KIETKM W HMX SBOJIOLUSL.
@opMUPOBAHNE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

Passutne xxnu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
nporepo3oiickas Hpbl. l[laneo3olickas spa u €€ mnepuoabl: KEeMOpPUUCKU,
OPIOBUKCKHUH, CHUTYPUHUCKHM, JEBOHCKHM, KAMEHHOYTOJIbHBIN, TEPMCKHUU.

Me3o3o0Kickast 3pa U €€ NEPUOJIbl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

KaiiHozoiickass »pa W €€ mnepuoAbl: MNaJCOTCHOBBIA, HEOTCHOBBIM,
AHTPOITOr€HOBBIM.



XapakTepucTUKa KJIMMaTa M IeoJIOTMYECKUX mnpoueccoB. OCHOBHBIE 3Tallbl
3BOJIFOLIMM PACTUTEIBHOTO M >KUBOTHOro Mupa. Apomop¢o3bl y pacTeHUU U
XKUBOTHBIX. [[osiBIIEHNE, pacBET U BBIMUPAHUE IPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYEeCKOrO0 MHUpPa Kak OTpaxkeHue »3Boitouud. OCHOBHBIE
CUCTEMAaTUYECKUE TPYIIIIbI OPraHU3MOB.

OBoJIIOLMA Y€JIOBEKA. AHTPOIIOJIOTH KaK HayKa. PazBurue nmpeacraBiieHui o
IPOUCXOXKJEHUN YeJoBeKa. Meroasl Hu3ydeHMsl aHTpororesesa. CxoicTBa u
pa3INyurs 4EJIOBEKa U KUBOTHBIX. CHCTEMAaTUYECKOE MOJ0KEHUE YEIOBEKA.

JBrxymue  cuiabl  ((akTopsl)  aHTPOINOreHes3a. Hacnencreennas
U3MEHUMBOCTh M  €CTECTBEHHBIM 0TOOp. OOlecTBeHHbI 00pa3  KHU3HU,
U3TOTOBIICHUE OPYIUH TpyZa, MBILIUICHHUE, PEYb.

OCHOBHBIE CTaMU U BETBU 3BOJIOLMHN YEJIOBEKA: aBCTPAIONUTEKH, UeloBeK
yMmenbi, YemoBek mnpsaMoxonsmui, YenoBeKk HeaHAEPTAIbCKUN, YenoBek
pa3yMHubiii. Haxoakum uCKoOmaeMbIX OCTaTKOB, BpeMsl CYILECTBOBAaHHMS, 00JIaCTh
pacmpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HH, OPYAHSL.

UYenoBeueckue packl. OCHOBHBIE  OOJBINME  pachkl:  €BPOMEOUTHAS
(eBpasmiickasi),  Herpo-aBCcTpajioujHas  (PKBaTOpuaibHasi),  MOHTOJIOMIHAS
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOOJIEHHOCTH  MpEICTaBUTENEH
YEJIIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHMS. EIMHCTBO 4YenoBEYECKUX pac.
Kputuka pacusma.

JdeMoHcTpanuu:

[Toptpersr: ®@. Penu, JI. Ilacrep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuier 1 cxembl: «Bo3nukHoBeHHMe COIMHEUHON CHCTEMbI», «Pa3Buthe
OpraHnueckoro wmupa», «PacturenbHas KieTka», «KUBOTHas  KIETKay,
«ITpokapuoTnueckasi kinetka», «COBpEMEHHAs CHCTEMa OPraHUYECKOTrO MHPay,
«CpaBHEHHE AHATOMUYECKMX YEpPT CTPOCHHS 4YEJIOBEKAa M YEJIOBEKOOOpPa3HBIX
00e3psin», «OCHOBHBIE MeCTa TMAJCOHTOJOTMYECKUX  HAXOAOK  MPEAKOB
COBPEMEHHOTO 4YEJOBEKa», «JlpeBHenmue moanm», «/IpeBHue moam», «llepBbie
COBPEMEHHBIE JI0IN», «HeroBedecKrue pacoD».

O6opynoBanue:  mymsiku — «lIpoucxoxaenue — 4denoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIaA, HEaHAEepTaablla, KPOMAaHbOHLA), CIENKH WIH
M300paXKeHUsT KaMEHHBIX OpYyAuil TEepBOOBITHOrO YEJIOBEKa (KaMHU-YOMIEPHI,
pyOuna, ckpebma), TEOXpOHOJIOTHYECKas TaOnuia, KoJuieKius «Dopmbl
COXPAaHHOCTU UCKOMAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble U NpakTHYeCKHE PadOThI:

[Tpaktuueckas padota Ne 1. «M3yueHue MCKOMAEMbIX OCTATKOB PAacCTEHU U
YKUBOTHBIX B KOJUIEKIIUSX).



DKCKypcHsi «IBOJIOLKS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WJIM KpaeBeIUECKUN My3eil).

Tema 3. Opranu3Msbl 4 OKpYy:KaIias cpeaa.

DKOJIOTHSI KaK HayKa. 3aJauu U pa3iesibl SKOJIOTMU. MeTOo bl SKOJIOTHYECKUX
UCCJIEIOBAHUI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl OoOMTaHUS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JyIIHAs, IOYBEHHAs,
BHYTPUOPTraHU3MEHHASI.

Oxonornueckue (aktopel. Knaccuduxamus skoioruueckux (GakTopos:
abuoTHyeckue, OMOTHYECKHME U aHTPOIOreHHble. JleCTBHE HKOIOTHYECKUX
(haKkTOpOB Ha OPTAHU3MBI.

Abuornyeckue (akToOpbl: CBET, TEMIIEpaTypa, BIaXXHOCTh. POTONEPUOAU3M.
[Ipucnocobnennst  OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buosornueckue puTMsl.

buortnyeckue (akTopBHI. Buner OMOTHUYECKUX B3aUMOJCHUCTBUN:
KOHKYPEHIIUS, XUIIHUIECTBO, CUMOMNO03 1 ero ¢opmel. [lapazutusm, koomneparus,
MyTyalqu3M, KOMMEHCAJIU3M (KBapTHPAHCTBO, HAXJECOHMYECTBO). AMEHCAIN3M,
HeUTpaiu3M. 3HaueHHE OWOTHUYECKUX B3aMMOJIEUCTBUM MJisi CYIIECTBOBAHUS
OpPraHU3MOB B PUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU monyJsiuud. OCHOBHBIE IOKa3aTelu
NOMYJISIUMU: YHCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J{nHaMuka YuCI€HHOCTH MOMYISUUN U €€ PEryJIsiusl.

JdeMoHcTpanuu:

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

Tabmuubl u cxemsl: kapta «lIpupognsie 30HbI 3emiun», «Cpeabl 0OMTaHUS
opranuzmoB», «®otonepuoausm», «llonmymaunm», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTHU MOMYJIAuuU UHPY30puu-TyPenbkny, «[lumespie menm.

JlaGopaTopHble U NpakTHYeCKHE PadOThI:

Jlaboparopnas pabora Ne 3. «Mopdonornueckrue 0COOEHHOCTU PaCTEHUM U3
Pa3HBIX MECT OOUTAHHUS.

JlabopatopHas pabora Ne 4. «BrnusiHre cBeTa Ha pOoCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padota Ne 2. «Iloacyé€T NI0THOCTH NOMYJISAUUNA PAa3HBIX BUOB
pacTeHUuN».

Tema 4. CooOmecTBa ¥ 3KOJIOTHYECKHE CHCTEMBI.

CooOmiecTtBO opranu3mMoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHUAOBas,
IpPOCTpaHCTBEHHasA, Tpoduueckas (muimieBas). Bunbl-nomunantel. CBs3u B
OHOLIEHO3E.

Dkosiornyeckue cucrtembl (dkocucteMsbl). llonsitue 00 »skocucteMe
ouoreoneHoze. DOyHKIUMOHATbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEIECTB U MOTOK YHEPTUU B S3KOCHUCTEME.
Tpoduueckune (muieBbie) YPOBHU OKOCHUCTEMBI. [luimeBbie IeNMM U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBI: Ouomacca, MNPOAYKIUS. DKOJIOTHYECKHE
nupamMubl: TPOAYKUHUH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTh, CAMOPETYJIALHNS, pa3BuTHe. CyKIecCus.

[TpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEeK. DKOCUCTEMA XBOMHOTO
WJIU IMIUPOKOJIUCTBEHHOTO Jieca.

AHTpONOreHHBIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buosnornyeckoe u X039MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak ¢akrtop ycroHymBOoCcTH 3KocucTeM. CoxpaHeHue
OMOJOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiipl, coctaB u CTPyKTypa
ouochepnl. XKuBoe BemecTBO u ero ¢yHknuu. OcobeHHOCTH Ouochepbl Kak
rI100aNbHONW 3KOCUCTEMBL. J(MHamMHuueckoe paBHOBecMe M oOpaTHasi CBSI3b B
ounocdepe.

KpyroBopoThI BeneCcTB U OMOTEOXUMHUYECKUE ITUKIIBI JIEMEHTOB (yTiepo/ia,
a3oTa). 30HaIbHOCTh Onocdepnl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Onochepe 3emiin. AHTpONOTeHHbIE U3MEHEHHS B Ouocdepe.
['oGanbpHbIE YKOTOTHYECKUE TPOOITIEMBI.

CocyiiecTBoBaHHE IPUPOJIBI U YeJI0BEYECTBA. Coxpanenue
Oonopa3zHooOpasusi Kak OCHOBa ycToiunBoctu 6uocdepsl. OCHOBA pallOHATBHOTO
yOpaBJICHHUs] TPUPOJHBIMU pecypcaMu UM HX HUCIHoJIb30BaHue. JlocTukeHus
OHMOJIOTUHU U OXpaHa MPUPOJIbI.

JdemoHcTpanuu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckui.

Tabmuubr u cxemsl: «llumesbie nenu», «buoleHO3: cocTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenu nutanus», «IKOJOTHYECKasT MUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO Jieca», « DKOCUCTEMA
XBOWHOTO  Jjeca», «buonenos Bomoéma», «Arpoueno3», «lIpumepHsie
AHTPOIIOIEHHBIE  BO3JCWCTBHUS HA IpUpPOAY», «DBaxHueimme UCTOYHHUKH
3arpsi3HEHHs] BO3/lyXa W TPYHTOBBIX BOI», «[louBa — BakHEHIIasi cOCTaBISIOIAs
ounochepr», «DakTophl Aerpaganuu nousy», «llapaukoBeiil 3pdexT», «DakTopbl
paZMOaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mass cTpykTypa Ouocdepsi»,
«PacnpocTpanenne xu3Hu B Ouocdepe», «O30HOBBI OdKpaH OuOChepsD,
«Kpyrosopot yriepozaa B buochepe», «KpyroBopot azora B mpupoje.

O6opynoBanue: Mojenb-aniuIukanus «Tunudanble OMOLEHO3bI», Tepbapuii
«PacturenbHble COOOIIECTBAY, KOMUIEKIIUN «bUOLIEHO3Y, «BpeauTenu BaxHEHIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJbTYp», TrepOapud U KOJUIEKIIMH pPACTEHUH U
YKUBOTHBIX, MPUHAJJIEKAIIME K Pa3HbBIM 3KOJIOTMYECKUM TpyIlnaM OJHOTO BHUAA,



Kpacnas knura Poccuiickoii ®enepauuu, H300paXeHUs OXPaHIEMbIX BHJIOB
pACTEHUH U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOITPAMMEBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHIA

Cormacio ®I'OC COO, ycraHaBiuBarTCid TpeOOBaHUSA K pE3yJbTaTam
OCBOCHHS  OOYYalIIMMHUCI IporpaMM CpeaHero oOmero oOpa3oBaHMS:
JUYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JMYHOCTHBIX PE3YyJbTaTOB OCBOEHHUA mpeameTra «buomorusy»
BBIJICIICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHME OOYYarONUMUCS POCCUHUCKON
rpaXJaHCKON MAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSTEIHOCTH
U CaMOONpPEACIICHUIO, HaJluyue MOTHUBAIlMM K  OOyYeHHI0  OHOJIOTHH,
I[eJICHANPABIICHHOE PAa3BUTHE BHYTPEHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KITFOUEBBIX IICHHOCTEH WM WMCTOPUYECKUX TPATUIUN Pa3BUTHS OHMOJIOTHIECKOTO
3HaHMS, TOTOBHOCTh U CHOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMH  YCTaHOBKAMHM, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIW4YHWE HKOJOTHMYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTABUTH LI€JIA U CTPOUTH KU3HEHHBIE TIIaHBI.

JInyHOCTHBIE pe3yJibTaThl OCBOCHUS mpeameTa «buonorus» J0oCTUTarOTCs B
CIMHCTBE Y4YEOHOW ¥ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAJULIMOHHBIMA POCCUMCKUMU COIMOKYJIbTYPHBIMU, HCTOPUYECKUMHU U AyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU U HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECcCaM CaMOIIO3HAHUsSI, CAMOBOCHUTAHUS U
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEW TMO3UIMU JUYHOCTH, MaTPUOTHU3MA,
YBOKEHHUS K 3aKOHY WM IMPABOMOPSIKY, YEJIIOBEKY TPYJa U CTaplIeMy MOKOJIEHUIO,
B3aUMHOI'0 YBa)KECHHS, OCEPEKHOr0 OTHOIIEHUS K KYJbTYPHOMY HACJIEAUI0 U
TpaaullMsIM MHOTOHAIlMOHANbHOTO Hapoaa Poccuiickoii deneparuu, npupoae u
OKpYXKarouen cpene.

JIngyHOCTHBIC pE3yibTaThl OCBOSHMs ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarOIINXCsl PyKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3WIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITA U OMbITA JICATEIBHOCTH B MPOIECCE peaii3allii OCHOBHBIX HaIlpaBJICHUN
BOCMUTATEJIBHOMN JAEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON IMO3HUIIMH 00YyJarOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOTO WJICHA POCCUICKOTO OOIIECTRA;



OCO3HaHUE CBOMX KOHCTUTYLMOHHBIX IpaB U OOS3aHHOCTEH, YBa)KCHHE
3aKOHa U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH IIPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEUICHWU YYEOHBIX U MO3HABATENIbHBIX 3a/1ay, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEAETSATh COOCTBEHHYIO TMO3ULHUI0 IO OTHOLIEHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHUE YYUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYyJIbTYPHBIMU IIEHHOCTSIMU U
COLUAIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIOJHEHMS
y4eOHBIX, TIO3HABAaTEIbHBIX M HCCIENOBATENbCKUX 3a7a4, YBAXKHUTEIBHOTO
OTHOLIEHUSI K MHEHUIO OIMOHEHTOB MpU OOCYXACHUH CIIOPHBIX BOIPOCOB
OMOJOTUYECKOTO COACPHKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW W BOJIOHTEPCKOU JESATEIBHOCTH;

2) IAaTPMOTUYECKOT0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh poccuiicKkoin IPaXKIaHCKON UJEHTUYHOCTH,
NaTPUOTU3MA, YBaXXEHUS K CBOEMY HApOJay, YYBCTBA OTBETCTBEHHOCTH IIEpPE]
Ponunon, ropmocty 3a cBOM Kpal, CBOXO PoauHy, CBOM A3BIK U KYJIBTYpY,
IIPOIIJIOE M HACTOSALIEE MHOIOHAIMOHAIBLHOTO Hapoaa Poccuuy;

LEHHOCTHOE OTHOLIEHHUE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM MPUPO/IbI,
JNOCTHXEHUAM Poccun B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCUHUCKMX YUYEHBIX B CTAHOBJIEHUE U
pa3BuTHE OWOJOTHMH, TOHWUMAHUS 3HAYCHHUS OWOJOTMM B TO3HAHUM 3aKOHOB
IPUPOJIbI, B )KU3HU YEJIOBEKa U COBPEMEHHOI'0 OOIIECTBA;

ujaeliHas yOeXIEHHOCTh, TOTOBHOCTh K CIyKE€HHIO M 3amure OredecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE TYXOBHBIX LIECHHOCTEW POCCUNCKOTO HAPO/Ia;

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTHU;

OCO3HaHME JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO Oy IyILIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAUTENSIM, CO3/TaHUI0 CEMbU HAa OCHOBE
OCO3HAaHHOI'O0 MPHUHATHS LEHHOCTEM CEMEUHOM JKU3HU B COOTBETCTBUM C
TpaguuusaMu HaposoB Poccuu;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYas ICTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIICHU;



NOHMMaHUE 3MOLIMOHATIBHOI0 BO3AEHCTBUSA KUBOU IPUPOBI U €€ IIEHHOCTH;

TFOTOBHOCTh K CAaMOBBIPDQXKEHHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHUE
MPOSIBJISITh KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢usuyeckoro BocnuTaHus, GOPMHUPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTyYHsA:

NOHMMAHWE W pealih3alus 3J0pOBOTO M 0€30MacHoro obpa3a KU3HU
(3mopoBO€  TUTaHWE, COOJIOJICHHE TUTMEHWYECKUX TMPaBUI U HOPM,
cOQJIaHCUPOBAHHBIN pEXUM 3aHATHUH U OTAbIXa, peryjspHas (dundeckas
aKTUBHOCTbH), O€pEeXKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHUE LEHHOCTH MPaBWI HWHIWBHUIYAJIbHOTO M  KOJUIEKTHUBHOIO
0€e3011acHOr0 MOBEJCHUS B CUTYAIUsX, YTPOKAIOIIMX 3J0OPOBBIO U KU3HU JIIOJEH;

OCO3HaHHWE TOCHEACTBUN W HENPUSATHS BPEAHBIX NPUBBIYEK (YHOTpPEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOIr0 BOCTIMTAHMSI:

TOTOBHOCTB K TPYZY, OCO3HAaHUE IIEHHOCTH MacTepCcTBa, TPy 10Jto0ue;

TOTOBHOCTh K AKTHMBHOW JI€ATETbHOCTH TEXHOJOTMYECKOM M COLMaIbHOM
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEILHO
BBINIOJIHATH TAaKYIO JI€SITEIbHOCTD;

MHTEPEC K pa3IMYHbIM cpepaMm MpodhecCHOHANBHOW JEATEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymied mpodeccurt W pearn30BHIBATH
cOoOCTBEHHbBIC KU3HEHHbIE TUIAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUIO U CamMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) IKOJIOTHYeCKOT0 BOCITUTAHMSA:

HKOJIOTUYECKU 11€JIeCO00Pa3HOE OTHOIIEHHE K IMPHUPOAE KaK HCTOYHHUKY
YKU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAHNUS,

NOBBIIICHUE YPOBHS SKOJOTMYECKOM KYyJNbTYphl: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHUS TOCTYNKOB M OLIEHKM MX BO3MOXHBIX IIOCHEACTBUI s
OKPY>KaroIEen CPebL;

OCO3HaHMWE TI00aJBbHOTO XapaKTepa IKOJIOTHYECKUX MpoOJieM W MyTel ux
peLIeHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU H3YyYEHUU OUOIOTUU
3HaHMSI M YMEHUS IMpU PEIICHHH Npo0JieM, CBSA3aHHBIX C PalMOHAIBHBIM
OPUPOJIOTIOIb30BaHMEM  (COONIOJIeHMEe  MpaBuUi  MOBEIEHUS B IPHUPOJIE,
HAIpaBJICHHBIX HA COXpPaHEHUE PABHOBECHS B HOKOCHUCTEMAaxX, OXpPaHY BHJIOB,
AKOCHUCTEM, OroChepsl);



AKTUBHOE HEINPUATHE JCWCTBHUM, NPUHOCAIIMX BPEHd  OKpYXKaroueu
IPUPOIHON Cpelie, YMEHHE TPOTHO3UPOBATh HEOJIATONMPHUATHBIE HKOJIOTHYECKUE
MOCJIEICTBUSA MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpALIaTh UX;

HaJIMYUE PA3BUTOrO IKOJOIMYECKOrO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIBTYPHI,
OmbITa NEATEIBHOCTU JKOJIOTMYECKON HaIPaBJIECHHOCTH, YMEHUA
PYKOBOJICTBOBATbCSI UMH B IIO3HABATEIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOMN
IIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B IIPAKTUYECKOU JIESITEIBHOCTH 3KOJIOTUUYECKOU
HaIlPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIHAJIOTe
KYJBTYp, CHOCOOCTBYIOILEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEpUICHCTBOBAHUE S3BIKOBOM M YWTATEIbCKOM KyJNbTYpPbl KaK CpeICTBa
B3aUMOJICUCTBUS MEXKIY JIFOJbMU U MMO3HAHUSI MUPA;

NOHMMaHHE chnerupuKd OHOJIOTMM KaK HayKH, OCO3HaHUsI €& poJiu B
dbopMHUpOBaHUY PAlMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEIOCTHOTO
npeacTaBlieHuss 00 OKpyXalollleM MHpe KaKk O €JUHCTBE NMPUPOJbI, YellOBeKa U
oO1ecTa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW W peHIeHUH MpodiemM
COXpaHEHMS IPUPOJTHOIO PAaBHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OUOJOTUM JJIi COBPEMEHHOW IMBWJIM3ALINU:
oOecrieueHrss HOBOTO YpPOBHSI Pa3BUTHUSI MEIUIIMHBI, CO3JaHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh pPEecypcHble  MpOOJEMBbl  Pa3BUTHS
YeJI0BEYECTBA, OUCKA MyTe BBIXOJA U3 II100aTbHBIX AKOJIOTHYECKUX MPOOJIeM U
o0OecrieyeHnss  mepexoja K  YCTOMYMBOMY — Pa3BUTHIO,  pPalMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TOJYYEHHH OHOJOTUYECKUX 3HAHUW B IEJsIX
MOBBIIIEHUS OOIIEH KyJIbTYypbl, €CTECTBEHHO-HayYHOW TI'paMOTHOCTH, Kak
COCTaBHOM yacTH (QYHKIMOHAJIBHOM I'PaMOTHOCTH OOydJarommxcs, Gpopmupyemon
IpU U3y4YEeHUU OUOJIOTHH;

MIOHMMAHHUE CYUIHOCTH METOJIOB MO3HAHMS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIIOJNb30BaTh MOJydyaeMble 3HAHUS MJIs aHaliu3a U
O0OBSACHEHHUSI SIBJIICHUW OKPYXKAIOLIEr0 MUpa U MPOUCXOJAUIMX B HEM H3MEHEHUH,
yMEHUE JenaTh OOOCHOBAHHBIC 3aKIIOUCHHWS] Ha OCHOBE HAy4YHBIX (DaKTOB U
VMMEIOLINXCS JAHHBIX C LIEJIBIO MOJYUYEHHS JOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCHOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIs
penieHus npobeM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHME LIEHHOCTHM HAYYHOW JEATEIBbHOCTH, TOTOBHOCTb OCYLIECTBIATH
IIPOEKTHYIO U UCCIIEIOBATENBCKYIO 1€ TEIbHOCTh MHINBUIYAJIBHO U B TPYIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oBaHUIO H
caMo00pa30BaHUI0, K AaKTHBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUI MO OMOJOTHH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yiabTaThl OCBOCHMS ydeOHOTo mpenmera «buosmorusy
BKJIFOYAIOT: 3HA4YMMbIe I (OPMHPOBAHUS MHUPOBO33PEHUS O0yYaIOIIUXCS
MEXIUCIUTUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIeHAYYHbIC MOHSATHSA, OTPaXKAIOIINE
IEJIOCTHOCTh HAy4YyHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJ0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BEILECTBO, DHEPTHUs, SABJICHUE, MPOIECC,
CUCTEMa, HAy4YHBIN (haKT, MPUHIIUI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIEIOBAaHUE,  HAOJIOJICHHE,  W3MEpPEHUEe, OKCOEPUMEHT U  JIPYIrHux),
yHUBEpCaJlbHbIe Yy4yeOHbIe JelcTBHS (TO3HABAaTENbHbIE, KOMMYHUKATUBHBIC,

peryJISITUBHBIC), o0ecreunBaroIIre dbopmupoBaHue GyHKITMOHATBHON
IPAaMOTHOCTH W  COIMAJIBHOW KOMIIETCHIIMH OOYYarOIIMXCS, CIOCOOHOCTH
oOydJarormxcs WCIIOJIB30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,

MHPOBO33PEHUYECKHE 3HAHUS W  yHUBEPCAIbHBbIE Yy4ueOHbIE JCHCTBHS B
IO3HABATEILHOW U COLIMAJIBHOM MPAKTUKE.

MeranpenMeTHble pe3yJIbTaThl OCBOCHHS IPOTPAMMbl CPEIHET0 OOIIero
00pa30BaHUsl TOJKHBI OTPAKATH:

Osaaaenue YHUBEPCAJIbHBIMHU Y4eOHBbIMH NMo3HaBaTeJbHBIMH
JIeMCTBUSIMM :

1) 6a30BbIe JJOrMUYecKHUe JeiiCTBHS:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  Mpoodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOb30BaTh MPU OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBILIIICHUS
(aHanu3a, cuHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, 000OIICHUS), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIWBATh
CBSI3U C IPYTUMHU MOHSITHUSIMH);

ONpeNeNaTh LeJd JACATEeIbHOCTH, 3ajaBas MapameTpbl U KPUTEPUU HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI ACATECIHLHOCTU C MOCTABJICHHBIMU LICJISIMU;

WCIIO0JIb30BaTh OMOJIOTUYECKHUE TIOHATHUS JJIs1 0ObSICHEHUS (PAaKTOB M SIBJICHUM
YKUBOU TIPUPOJIBI;

CTPOUTH JIOTMYECKUE pacCyXJAeHUs (MHAYKTUBHBIC, ACAYKTHUBHBIC, TIO
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W MPOTUBOPEUHUSI B paccMaTpPUBAEMbIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOIBI U 3aKIIIOUCHUS;

MPUMEHSTh CXEMHO-MOJICIIbHBIC cpeacTna INIE:| MPEICTABICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



TaKK€  NPOTHUBOPEUMI  Pa3HOTO  pOAA,  BBIABICHHBIX B Pa3IUYHBIX
UH(GOPMALIMOHHBIX HCTOUYHUKAX;

pa3palaTbiBaTh IUIaH pELIEHUs NPOOJEeMbl C YYETOM aHajaU3a MMEIOLIUXCS
MaTepUalbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIbTATOB
EJISIM, OLICHUBATH PUCKU MOCJIEICTBUN ACSITEIbHOCTH;

KOOPAMHUPOBaTbH M  BBIIOJHATH pabOTy B  YCJIOBHUSX  pEaJbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX TIPOOIIEeM.

2) 0a3oBbIe HcCCIeI0BaTEIbCKUE e CTBUSA:

BJIa/I€Th HaBbIKAMU y4€OHO-HUCCIIEI0BATEIbCKON U MMPOSKTHON JESTEIIbHOCTH,
HAaBBIKAMHM  pa3pelieHus MpooOsieM, CHOCOOHOCTBIO W  TOTOBHOCTBHIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pPELIEHMsI TPAKTUYECKUX 3a/1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB MMO3HAHUS;

UCTIONb30BaTh pPAa3MuYHbIE BUABI JEATEIBHOCTH IO TOIYYSHHIO HOBOTO
3HAaHUA, €ro HHTEpIpeTalH, MPeoOpa3oBaHUIO M NPUMEHEHUI0 B Y4eOHBIX
CUTYalUsX, B TOM YUCIIE IIPU CO3JaHUH YUEOHBIX U COLMAIBHBIX IPOEKTOB;

dbopMupOBaTh HAYUYHBIH TUI MBIIUICHUS, BIaIeTh HAYYHOW TEPMUHOJIOTHEH,
KITIOYEBBIMU MTOHITHSIMHA U METOJIaMHU;

CTaBUTh U (HOPMyIHpPOBaTH COOCTBEHHBIE 3aJauyd B 00pa30BaTeIbHOU
NeSITEIbHOCTH U )KU3HEHHBIX CUTYalHsIX;

BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajauy,
BBIIBUTATh THUIOTE3y €€ pelIeHHs, HaXOAWTh apTyMEHTHI Ui J0Ka3aTelbCTBa
CBOMX YTBEpXKJICHUH, 3a7aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBAaTh IIOJYYEHHbIE B XOJE peUIeHHs 3aJaud pe3yJIbTaThl,
KPUTHYECKH OIIEHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
yCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CHTYAIlUsIM, OIIECHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBI MOMUCK TEepeHoca CPEACTB M CIOCOOOB
JeMCTBUS B IPOPECCUOHANBHYIO CPELY;

YMETb IE€PEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 M IPAKTUUYECKYH 00JacTu
KU3HEACITEIbHOCTH;

yMETh HHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTe;

BBIIBUTATh HOBBIE HJIEW, MpEJiaraTb OPUTMHANBHBIC MOAXOABl M PEHICHHUS,
CTaBUTH MPOOJIEMBI U 337a4H, T0IYyCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pabora ¢ unpopmanueii:

OPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(OpMAIUK (TEKCTEe Yy4eOHOro
nocoOusi, HAYYHO-TIOMYJISIPHOW JIUTEpaTrype, OHOJOTUYECKUX CIOBApsSIX U
CIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax AaHHbIX, B VHTepHeTe), aHann3upoBath



uH(OPMAITUIO PA3IMYHBIX BUOB U (HOPM MIPEACTABICHHS, KPUTUYECKHA OIICHUBATH
e€ TOCTOBEPHOCTh M HEIPOTUBOPEUNBOCTb;

bopMyIMpOBaTh 3aMpPOCHl U MPUMEHATH PA3NIMUYHBIE METOJbI MPU TOUCKE U
oTOope Ouosiornyeckor mHpopManuu, HEOOXOAUMOM JJisi BBITIOTHEHUS YYEOHBIX
3ajay;

npuoOOpeTaTh OMBIT WCHOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMYy  TpEICTaBICHUS
ononornyeckoit nHbopMaruu (CXeMbl, TpadyuKu, TUArpaMMbl, TAOIHIIBI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KA4eCTBE CpeAcTBa Npu pabdoTe C
Ouonornyeckol HMHPOpMaLMEN: TPUMEHATh XHUMHUYECKHE, (U3UYECKue W
MaTE€MaTUYECKUE 3HaKW W CUMBOJBI, (HOpMyJibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCTIONB30BaTh M NpeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPENCTBA
HaTJIATHOCTH;

BJIQJ€Th ~ HABBIKAMHM  pAaclo3HaBaHWd M 3allUThl  MH(OpManuw,
UH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgjajieHHe YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMHU 1€HCTBUAMM:

1) oOmenue:

OCYIIECTBJISITh KOMMYHHUKAIIMH BO BCeX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WJIM JIMCKYCCUM MO CYIIECTBY 0OCYXHaemMoil TeMbl (yMEHUE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXXICHHS OTHOCHUTEIHHO BBHITIOJHEHHS TpeiaraeMon
3a]]a4i, YYUTHIBaTh MHTEPECHl U COTJIACOBAHHOCTH MO3UILUN APYTUX yYaCTHUKOB
JIAAJIora U TUCKYCCHUM);

pacrno3HaBaTh HeBepOalbHbIE CpEACTBAa OOLICHHs, MOHUMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYyaIuH,
YMETh CMATYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJAJIETh Pa3IMYHBIMH CHOCOOaMM OOIIEHUS U B3aUMOJEHCTBUS, MOHUMATH
HaAMEPEHUS JIPYTUX JIIOJIEH, MPOSBISATh YBAKUTEILHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme hopMyaupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOIH30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAas 1eSITeJIbHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHOW M WHAMBUAYaJIbHOM
paboThI MpH PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aWMMOICHCTBHS MPU PEIICHUH YICOHOM 3a/1a4H;

BbIOMpAaTh TEMATUKY W METOJbl COBMECTHBIX ACHCTBHH C y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)/10T0 4jieHa KOJUICKTHBA;



OPUHUMATh LEJIM  COBMECTHOM  JEeATENbHOCTH, OpraHU30BbIBaTH U
KOOPJIMHHUPOBATh JICMCTBUS 10 €€ JOCTHIKEHUIO: COCTABJISITH IUIAH JCHCTBUH,
pacupenensiaTb pojad ¢ Y4E€TOM MHEHHH YYacCTHHKOB, OOCYXXJIaTh Ppe3yJIbTaThl
COBMECTHOI paboThI;

OLICHMBATh KAaueCTBO CBOEro BKJIaJa M KaXJIOr0 YYAaCTHHKAa KOMaH[bl B
001 pe3ysbTatr Mo pa3paboTaHHBIM KPUTEPHUSIM;

peajarartb HOBBIE IPOEKThI, OLICHWBAaTh MHJEH C I[O3UIHMH HOBU3HBI,
OPUTMHAIBHOCTH, PAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJATh TO3UTHUBHOE CTPATETMYECKOE TIIOBEJIEHUE B Pa3IMYHBIX
CUTYalUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUITUATHBHBIM.

OBJaieHne YHMBEPCAJTbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUWS [UIs BBISBIICHUA NpPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YUEOHbIX CUTYalUsX;

BbIOMpaTh HAa OCHOBE OHOJOTWYECKHUX 3HAHUI IIEJIEBBIE U CMBICIOBBIC
YCTAaHOBKM B CBOUX JEHCTBHUSX M IOCTYIIKax IO OTHOUIEHHUIO K JKUBOW NPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIIATh MO3HABATENbHYIO AESITEIbHOCTb, BBISIBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJjlauyd B 00pa3oBaTEIbHON
NEeATENbHOCTH U KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEIIeHUs MpodsiieMbl C  Y4ETOM
UMEIOIIHUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIIOUYTCHHI;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIIUpsATh paMKH Y4EOHOI0 MPeAMETa HAa OCHOBE JIMYHBIX PEAINOYTEHUN;

JieJlaTh OCO3HAHHBINA BBIOOP, apryMEHTHUPOBATh €ro, OpaThb OTBETCTBEHHOCTD
3a peuIeHHue;

OIICHUBATh PUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TNPOSBICHUIO IIUPOKOW HPYIULUU B
pa3HBIX O0JIACTAX 3HAHMN, MOCTOSHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIE€SITEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJaJeTh HABbIKAMU  MO3HABATENbHOM  pedruekcud Kak  OCO3HaHUSA
COBEPIIAEMBIX JIEWCTBUI M MBICIUTENBHBIX IIPOLIECCOB, WX PpE3YyJIbTaTOB U
OCHOBaHMM, UCIOJIb30BaTh MPUEMBI pedIeKCUU NIl OLUEHKH CUTyalluu, BbIOOpa
BEPHOTr'0 PELICHUS;

YMETh OLIEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEIIEHUs IO HX
CHUKEHMUIO;



IPUHAMATh MOTHMBBI M apryMEHTBl JPYTHX IIPU aHajIu3€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

3) npuHsATHE ce0sl M APYTrHUX:

IPUHUMATh Ce0sl, MIOHMMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IPUHAMATh MOTHBBI M apryMEHTbl JPYTHX IIPU aHajIu3€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH IPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[IpenmetHble pe3ynbTarbl ocBOeHUs mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT CIEIUpUUIECKUE IS yueOHOTo penMeTa «bromorus
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 1O OCBOCHHIO, MHTEPIIPETAIIUU U
npeoOpa3oBaHUI0 3HAHWM, BUIBI JESITEIBHOCTH IO MOJTYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHWI B PA3UYHBIX YUEOHBIX CHUTyallUsIX, a TaKKe B peaIbHBIX
KU3HCHHBIX CHUTYaIlUsIX, CBSA3aHHBIX ¢ Owonorumedl. B mporpamme mpeameTrHbie
pe3ybTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpenmeTHble pe3ysbTaThl OCBOCHUS ydeOHOro npeamera «buonorus» ¢ 10
KJacce NOJKHBI OTPAXKaTh:

c¢(hOpMHPOBAHHOCTh 3HAHUNW O MECTE U POJU OUOJIOTMU B CUCTEME HAYYHOTO
3HaHUSI €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHBI MUpa U HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNUCKUX U
3apyOEeKHBIX YUYEHBIX-OMOJOTOB B pa3BUTHE OHOJOTUH, (PYHKIHUOHAIBHOU
TPaMOTHOCTH YEJIOBEKA ISl PEIICHUS KU3HEHHBIX 3a7a4;

YMEHHUE PaCKpbIBaTh COJIEpKAHUE OMOJOTMYECKUX TEPMUHOB W TOHATHIA:
KW3Hb, KIJIETKa, OpraHu3M, Meraboiau3M (0OMEH BeEIIeCTB M IIPEBpallcHHC
DHEPTHM), TOMEOCTa3 (CaMOPETyJISIUs), YPOBHEBAsI OpraHU3AIMS KUBBIX CUCTEM,
CaMOBOCHPOU3BEACHUE (PEPOAYKIIHS ), HACIEACTBEHHOCTh, K3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHUE Wu3JIaraTb OHOJIOTMYEeCKUEe Teopur (KIETOYHAsi, XPOMOCOMHas,
MyTaIlMOHHAsI, IIEHTpaJibHAsg JOrMa MOJEKYyJsipHON Ouosorun), 3akoHbl (I
Mennens, T. Moprana, H. V1. BaBunioBa) u ydyeHust (0 1eHTpax MHOT0oOpas3us u
POUCXOXKIEHUS KyJIbTypHbIX pactenuit H. M. BaBunosa), onpenensite rpaHuilbl
WX IPUMEHUMOCTH K KUBBIM CHUCTEMaM;

YMEHUE BJIAJIETh METOJIAaMUA HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
ONMCAHUE YKUBBIX CUCTEM, IMPOLECCOB U SIBICHUH, OpraHu3alus U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABHKEHHE  TUIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXIY HCCIEIyEeMbIMU BEIMYMHAMU, OOBSICHEHHE MOJYyYSHHBIX



pe3yIbTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX TMOHATHUH, TEOPUH U 3aKOHOB, YMEHHE
JIeaTh BBIBOJIBI HA OCHOBAHUY MOJIYYCHHBIX PE3yJIbTATOB;

YMEHUE BBIJCIATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
SYKapuoT, OMHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IIPOIIECCOB: OOMEHa BEIIECTB W TMPEBpAIICHHs DHEPTHH B KIETKe, (poTocuHTE3a,
IUTACTUYECKOTO M JHEPreTUYECKOro oOMeHa, XEMOCHHTe3a, MHUTO3a, Meilo3a,
OIUIOIOTBOPEHUS, PA3MHOXKEHMs, WHIUBUAYaJIbHOIO pa3BUTUS OpraHu3Ma
(oHTOTEHE3);

YMEHHE TPUMEHSTh MOJyYeHHbIC 3HAHUS i1 OOBSICHEHUS OMOIOTUYECKUX
IIPOLIECCOB W SIBJICHHUM, JUIl NPUHATHS NPAKTUYECKUX PELICHWH B IOBCEAHEBHOU
KHU3HU C 1eNplo obOecriedeHus: 0e30MacHOCTU CBOETO 3J0POBbS U 3JI0POBbS
OKpY KaroIIUX J0AeH, cOOII0/IEeHUsI HOPM I'PaMOTHOTO MIOBEJICHUS B OKpYKaroIen
OPUPOAHON cpejie, MOHUMaHUE HEOOXOJMMOCTH MCIOJb30BaHUS JIOCTHUKEHUMN
COBpeMeHHOW  Ouosormn U OMOTEXHOJNOTHH A PalOHAIBHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHME pelaTh »3JIEMEHTAapHble TIEHEeTHYECKHE 3aJaud Ha MOHO- H
TUTHOpPUIHOE CKpElIMBaHWe, CIIETUVICHHOE HAacleJOBaHUEe, COCTaBISATh CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHUS NJIS MPEICKa3aHMsl HAcIeAOBAHUS MPU3HAKOB Y
OpPTaHHU3MOB;

YMEHHE BBHIMONHATH JTa0OpAaTOPHBIE M MPAaKTHYECKHE pPabOoThI, COOIIOAATH
npaBuiIa npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000PYA0BAHUEM;

yMEHUE KPUTHYECKH OIEHUBATh M HHTEPIPETHUPOBATH HHGOPMAIIIIO
OMOJIOTMUECKOTO  COJACP)KAHUSA, BKIIOYAIONIYIO0 TIICEBJOHAYYHbIE 3HAHUA W3
pa3IMYHBIX UCTOYHHUKOB (CpelcTBa MAacCOBOW MH(OpPMAIIUU, HAYYHO-TIOMYJIIPHBIC
MaTepuaibl), STUYECKHE acCIeKTbl COBPEMEHHBIX HCCIEIOBaHUN B OHOJIOTHH,
MeIMILIMHE, OUOTEXHOJIOTUH;

yMEHUE CO03/1aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLICHUS,
000011258 OMONOTMYECKY0 MH(DOPMAILIMIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
MCII0JI30BATh NOHATUITHBIN armapaT OMOJIOTUH.

[IpenmeTHbIe pe3yibTaThl OCBOEHUS ydyeOHoro mpeamera «buonorus» ¢ 11
KJlacce JOJIKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTH 3HAHUIA O MECTE W POJU OMOJIOTUU B CHCTEME Hay4HOTO
3HAaHUSI ECTECTBEHHBIX HAyK, B (OpPMHPOBAHHH COBPEMEHHOH €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCUUCKHX U
3apyOCKHBIX  yYEHBIX-OMOJIOTOB B pa3BUTHE OHWOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa ISl pEelIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COACpKaHHE OHUOJOTHMUECKUX TEPMHHOB M TOHSITHIA:
BUJI, TIOMYJIALKUSA, TeHO(OHA, SBOIIONMS, ABIKYIINE CUIbI ((DaKTOPBI) HBOIIOLNH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BU000pa30BaHUE, JKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHTHI, IIEMd  TUTaHUS,
IKOJIOTHYECKasl upamua, OMoreoreHos, onocdepa;

yMEHUE Hu3IaraTb OWUOJOTMYEeCKHe Teopuu (PBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHsl SBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTH
(3apogapimieBoro cxonacrea K. M. baspa, uepenoBaHusi riaBHBIX HalpaBlIe€HUN U
nyteit aBomoru A. H. CeseprioBa, yuenus o 6uochepe B. 1. Bepuanckoro),
OTIpEeIeNATh TPAHUIIBI KX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yMEHUE BJIaJIETh METOJIAaMU HAYYHOTO MO3HAHUS B OMOJIOTUM: HAOIIOICHUE U
OTMCAHHWE JKUBBIX CHCTEM, MPOIIECCOB W SBJICHUHN, OpPTaHM3aIUs W TMPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIBMKCHHE  THUIOTE3bI,  BBISIBICHHE
3aBUCUMOCTH MEX]y HCCIECIyEMbIMH BEIMYMHAMH, OOBSICHEHHE TIOJYyYEHHBIX
pe3yIbTaTOB, MCIOJIb30BAHHBIX HAYUYHBIX MOHSATHM, TEOpU W 3aKOHOB, YMEHHUE
JIeNaTh BHIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICIATH CYIIECTBEHHBIC IPU3HAKU CTPOCHUS OMOJOTHUECKHUX
00BEKTOB: BHJIOB, TMOMYJSIIUN, MPOTYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTeOolEHO30B U  JKOCHUCTEM, OCOOCHHOCTH IPOILIECCOB: HACIEACTBEHHOMN
U3MEHUYHUBOCTH, €CTECTBEHHOTO O0TOOpa, BUI000pa30BaHHUs, MPHUCIOCOOICHHOCTH
OpPraHM3MOB, JIEHCTBUS OSKOJOTHYECKHX (PAKTOPOB HaA OpraHM3MBI, IEpeHoca
BCIIECTB W TIOTOKA DJHEPTHMH B DKOCHCTEMax, AHTPOIOTCHHBIX W3MEHEHUH B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
IIUKIIOB B Omocdepe;

yMEHUE MPUMEHATH MOJyYEHHbIE 3HAHUS JUIsl OOBACHEHMS] OMOJOTUYECKHUX
IIPOLIECCOB U SIBJICHUU, IUIA NPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KHU3HU C IeNplo obecredeHus: 0e30MacHOCTH CBOETO 3J0POBbS U 3I0POBBS
OKPY>KaIOIIUX JIIOJIeH, COOII0ICHHUS] HOPM TPAaMOTHOTO TTOBEJCHUS B OKPY KaroIen
IPUPOAHON cpeje, MOHUMaHWE HEOOXOJMMOCTH MCIOJb30BaHUS JTOCTHKEHUMN
COBPEMEHHOM OMOJIOTUH JJIsl PAIlMOHAILHOTO MTPUPOIOTIOIb30BAHMS;

YMEHHE pelIaTh dJIEMEHTapHbIe OMOJIOTHYECKUE 3a/aYd, COCTABISATH CXEMBI
NepeHoca BEIeCTB U SHEPTUU B IKOCUCTEeMaxX (LIeTH MUTaHus);

YMEHHUE BBIMOJIHATh JIA0OpAaTOpHBIE M MpaKTUYeCKue paboThl, COOII0IAThH
npaBuiia Mpu padboTe ¢ ydeOHBIM U JIabOpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPHUTHYECKH OIICHWBAaTh M HHTEPIPETHPOBATH HH(GOPMAIIHIO
OMOJIOTMUECKOTO  COJAEP)KAHUSA, BKIIOYAIONIYIO TIICEBJOHAYYHBIE 3HAHUA W3
pPa3TUYHBIX UCTOYHUKOB (CpPEJICTBA MAacCOBOW MH(OpPMAIUU, HAYIHO-TIOMYJISIPHBIC
MaTepHalibl),  paccMaTpuBaTh  IJ00ajdbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (DOPMUPOBATH 110 OTHOUICHUIO K HUM COOCTBEHHYIO MMO3UIIMIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOIIEHHUS,
000011258 OMONIOTHYECKYI0 MH(DOPMAILIMIO U3 HECKOJIbKUX HCTOYHHUKOB, IPAMOTHO
WCIIOJI30BATh MOHITUITHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne i/

HaumenoBaHue pa3ie/ioB U TeM
MPOrpamMmmMbl

buonorus xkak HayKka

JKuBbIe cUCTEMBI U HX opraHu3anusa

XHUMHUYECKUHN COCTAB U CTPOCHUE KIIETKH

X(HBHC[[GHTGJ’II)HOCTB KIJIICTKHN

Pa3zMmHOXeHNE M MHIUBULYAIIBHOE PA3BUTHE
OpraHu3MOB

HacnencTBeHHOCTb M H3MEHUMBOCTD
OpTraHnu3MOB

Cenexkiust opraHu3MoB. OCHOBBI
OMOTEXHOJIOTHH

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo 4acoB

Bcero

34

KonTpoabusbie
padoThI

IIpakTHYecKkue
padoThbI

0.5

1.5

JIEKTPOHHBIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypcbl

but6mmoreka [JOK
https://m.edsoo.ru/7f41¢292

but6mmoreka [JOK
https://m.edsoo.ru/7141¢c292

bubmuorexa [JOK
https://m.edsoo.ru/7141¢c292

bubmuorexa [JOK
https://m.edsoo.ru/7f41¢292

bubmuorexa [JOK
https://m.edsoo.ru/7f41¢292

but6mmoreka [{OK
https://m.edsoo.ru/7f41¢292

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41¢292

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41¢292



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 KUIACC

HaumeHoBaHue pa3/ie/ioB U TeM
NPorpamMmslI

Ne i/

DBOIOLMOHHAS OMOJIOTHS

Bo3HukHOBEHME M pa3BUTHE KU3HU Ha
3emie

OpraHusMebl 1 OKpy>Karouias cpeaa

Coo0111ecTBa U DKOJIOTHYECKUE CUCTEMBI

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I1IO ITIPOTPAMME

KoanuecTBo 4yacoB

Bcero

34

KonTpoabubie
padoThI

IIpakTHYecKkue
padoThI

0.5

2.5

DJIeKTPOHHbIE
(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41cc74

bu6mmorexa [IOK
https://m.edsoo.ru/7f41cc74

but6mmoreka [IOK
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
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
Ne
w/m Tema ypoka

10
11

buosnorust B cucteMe Hayk

MeTtob1 o3HaHus kUBOM pupoibl. [IpakTuueckas padora Ne
1 «cnonp3oBaHue pa3Iu4HbIX METOIOB IIPU U3Y4YEHUU
OMOJIOrMYECKUX OOBEKTOBY

buonornueckue cucTemsl, MPOLIECCH U UX U3YyUECHUE
XUMHUYECKUHN COCTaB KJIETKU. Boga 1 MUHEpAJIbHBIE COJIU

Benku. CocTaB u cTpoeHue 6eIKoB

depmeHTh — OHOoNorHYecKre KatanuzaTopsl. JJaboparopHas
pabota Ne 1 «/3yueHne KaTaIMTHUECKOM aKTUBHOCTH
(hepMeHTOB (Ha mpUMepe aMHJIa3bl WITH KaTajasbl)»

Yraesoapl. JInnuasl
Hyxkneunosbie kuciaorsl. ATO

Uctopus u metoas! nuzyueHus kietku. Kinetounas reopus

Kerka xak OCJIOCTHAA )KHUBasg CUCTEMA

Crpoenue sykapruoTuueckoit kinetku. JlabopatopHas padorta Ne

KoanuyecTBO 4acoB

Bcero

KonTtpo
JbHbIE
padoThbI

IIpakTH
YyecKue
padoThl

0.5

0.5

0.5

DJIEeKTPOHHBIE
nugposbie
o0pa3oBaTe/ibHbIE
pecypcsl

bu6mmoreka [IOK
https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a

bu6moreka [JOK
https://m.edsoo.ru/863e6122

bub6moreka [JOK
https://m.edsoo.ru/863e6564

bu6moreka [JOK
https://m.edsoo.ru/863e674¢

but6mmoreka [IOK
https://m.edsoo.ru/863e6b72

but6moreka [IOK
https://m.edsoo.ru/863e6b72

but6mmoreka [IOK
https://m.eds00.ru/863e¢6870

bubmuorexa [JOK
https://m.edso0.ru/863e6d5¢

bubmorexa [JOK
https://m.edso0.ru/863e6e88

bubnunoreka [IOK
but6mmoreka [IOK



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
https://m.edsoo.ru/863e6e88

12

13

14

15

16

17

18

19

20

21

22

23

2 «M3yueHne CTpOCHHUS KIETOK PaCTCHUH, )KUBOTHBIX, TPUOOB U

OaxTepuil O]l MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax u
UX OMHCAHUE

OOMEH BELIECTB WX META00IN3M
doTtocuHTE3. XEMOCHHTE3

OHepreTudyeckuii oOMeH

JKu3HeHHbIN HUKI KIETKH. [lenenne kneTku. MuTos.
JlaboparopHas pabota Ne 3 «HabmrogeHre MuTo3a B KJIeTKax
KOHYMKA KOPEIIIKA JTyKa Ha TOTOBBIX MUKPOIIPENApaTAX)»

buocunTe3 Oenka. Peakius MaTpuuHOTO CHHTE32
Tpaucnsius — OuocuHTe3 OenKa

Hexknerounsie (GopMbl )KU3HU — BUPYCHI

®opMbl pa3MHOKEHHUSI OPTraHU3MOB

Meiios

OO6pa3oBaHre U Pa3BUTHE MOJIOBBIX KIETOK. OTIIOIOTBOPEHHE.
JlaboparopHast pabota Ne 4 «/3yueHue cTpOCHHUS MOJIOBBIX
KJIETOK Ha TOTOBBIX MUKpOIIpenapaTax»

WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB

I'emetnka — HayKa O HaCJICACTBCHHOCTHU U U3MCHUYNBOCTHU

0.5

0.5

https://m.edsoo.ru/863e6{10
https://m.edsoo.ru/863e716¢

bubmuorexa [JOK
https://m.edsoo.ru/863e766¢

bubnunoreka [IOK
https://m.edsoo.ru/863¢7¢98

bubnunoreka [IOK
https://m.edsoo.ru/863e7aae

bub6moreka [JOK
https://m.edsoo.ru/863e7dc4

bu6moreka [JOK
https://m.edso00.ru/863¢796¢
bu6moreka [JOK
https://m.edso0.ru/863e796¢
but6mmoreka [IOK
https://m.edsoo.ru/863e7540
but6mmoreka [IOK
https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e83 1e
bu6moreka [JOK
https://m.edsoo.ru/863e7f4a

but6moreka [IOK
https://m.edsoo.ru/863e81b6

but6mmoreka [IOK
https://m.edsoo.ru/863e8436

but6mmoreka [IOK
https://m.eds00.ru/863e8612



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
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

24

25

26

27

28

29

30

31

32

33

34

3aKOHOMEPHOCTH HacJe0BaHus MpU3HaKoB. MoHOTHOpUAHOE
CKpEILIMBAaHUE

JurnOpunHoe CKpeuBanue. 3aKOH He3aBUCUMOTO
HacJIeI0BaHUs MPU3HAKOB

CueruteHHOE HaceoBaHue Npu3HaKoB. JlabopaTopHas padora
Ne 5 «M3yuenue pe3ynbTaToB MOHOTHOPHUIHOTO U
JUTUOPUIHOTO CKPELIUBAHUS Y APO030(QHUIIbI HA TOTOBBIX
MHUKpOTpenaparax»

I'eneruka nona. HacnenoBanue Npu3HAKOB, CIIETUIEHHBIX C
10JIOM

N3menunBocTh. HenacnencreeHHas N3MEHYHBOCTb.
JlaboparopHras pabota Ne 6. 3ydenne MmoauduKaimoOHHOMI
W3MEHYUBOCTH, TOCTPOCHUE BaPHAIIMOHHOTO Psiaa U
BAPUALIMOHHON KPUBON

Hacnencreennas uaMeHInBoCTh. JlabopaTopHast pabora Ne 7.
«AHanmu3 MyTalui y 1po30(huibl Ha TOTOBBIX
MHUKpOTpenapaTax»

I'eneTnka uenoBeka

PesepBHEIit ypok. O600meHne mo Teme «HacneacTBeHHOCTh 1
W3MEHYHUBOCTH OPTaHU3MOBY

Cenexuus Kak HayKa U IpoLECC
Metoapl U JOCTHXKEHUS CENEKIIMN PACTEHUN U KUBOTHBIX

buoTexHonorus kak oTpacib IPOU3BOACTBA

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME

34

0.5

0.5

0.5

bubnmnoreka [IOK
https://m.edsoo.ru/863e8878

bubnunoreka [IOK
https://m.edsoo.ru/863e89a4

bubmorexa [JOK
https://m.edso0.ru/863e8c60

bu6mmoreka [IOK
https://m.eds00.ru/863e8c60

but6moreka [IOK
https://m.edsoo.ru/863e8efe

bubnmnoreka [IOK
https://m.edsoo.ru/863e8efe

bubnunoreka [IOK
https://m.edsoo.ru/863e8d78

but6moreka [IOK
https://m.eds00.ru/863e¢9214

bubmorexa [JOK
https://m.edsoo.ru/863¢9214

bubnunoreka [IOK
https://m.edso0.ru/863¢9336



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
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 KUIACC

Ne
n/n

10

11

Tema ypoka

DBOJIONUS U METO/BI €€ U3YUEHUS
Hcropus pa3Butus npeacTaBieHuit 00 IBOTIONNN

MUKpO3BOTIOLIHS

[Tomynsuus Kak aneMeHTapHasi €IMHUIA BUIa U 3BOJIOLUY.
JIaGopatopHas pabota Ne 1 «CpaBHeHHE BUI0B 11O
MOP(hOJIOTHIECKOMY KPHTEPHIO»

JIBIKy1IMe CUITbl (3IeMEHTapHbIE (PAKTOPHI) IBOJIOLUH

EctectBennslit 0T60p 1 ero Gpopmbl

Pe3ynbTarhl 3BOMIOIMHU: TPUCTIOCOOJICHHOCT OPTaHU3MOB U
BUI000pazoBanue. Jlabopatopnas padora Ne 2 «Onucanue
MPUCTIOCOOJICHHOCTH OpPTaHu3Ma U €€ OTHOCUTEIHHOTO
XapakTepa»

Hanpagnenus u myTu Makpo3BOJIIOLIUT

Heob6patumocTts 3BOTIONMH

I/ICTOpI/IH JKH3HH Ha 3eMIie U METOJBI €& HU3yUCHUs

['unoTessl NpOUCXOXKACHUS )KU3HA HA 3emMIie

KoanuyecTBO 4acos

Bcero

Kountpo
JIbHBIE
padoThI

paxkTn
YyecKue
padoThI

0.5

0.5

DJIEKTPOHHBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypcbl

bubnuorexa [JOK
https://m.edsoo0.ru/863ea20e

bubmorexa [JOK
https://m.edso0.ru/863¢9570

bubnunoreka [IOK
https://m.edsoo.ru/863e9cle

bubnunoreka [IOK
https://m.eds00.1ru/863e99¢6

bubnmnoreka [IOK
https://m.edsoo.ru/863e9dad

bu6moreka [JOK
https://m.edsoo.ru/863e9ed0

bubnunoreka [IOK
https://m.edsoo.ru/863e9fde

bubmorexa [JOK
https://m.edso00.ru/863e9cle

bubnunoreka [IOK
https://m.edsoo.ru/863ea5a6



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

12

13

14

15

16

17

18

19
20

21

22

23

24

25

PazBuTune xun3Hu Ha 3emiie 1o ApaM U Mepuoam

OCHOBHBIE JTAIIbI OBOJIIOLUU PACTUTCIIBHOTO U JKUBOTHOT'O MHpPaA.
[IpakTrueckas pabota Ne 1 «3ydeHrne HCKOTAaEMbIX OCTATKOB
paCTeHI/Iﬁ 1 J)KUBOTHBIX B KOJUJICKIIHUAX))

CoBpemeHHast cucTeMa OpraHu4eckoro Mupa
DBOJIOIMS YeTIOBEeKa (aHTPOIIOTEHE3)

JBmxynue cuisl (hakTopbl) aHTPOIMIOTeHe3a
OCHOBHBIE CTaJJH BOJIIOLUH YeJlOBEeKa
YenoBeueckre pacsl ¥ MPUPOIHBIC aJalTalluy YeI0BEKa

PesepBHelIit ypok. O60011eHNE 10 TeMe «BO3HUKHOBEHHE U
pa3BUTHE KU3HHU HA 3eMIIe)

DKoJIOTUs KaK HayKa
Cpenpl 0OuTaHUs U 3KOJIOTHYECKHE (PAKTOPBI

Abunorndeckue pakropsl. Jlaboparopras padora Ne 3.
«Mopdonornueckre 0COOEHHOCTH PACTEHUH U3 Pa3HBIX MECT
oOutanus». JlaboparopHas padora Ne 4. «BnusiHue cBeta Ha pocT
Y pa3BUTHE YEPEHKOB KOJIEYCa»

buortnueckue GaxTopsl

DKOJIOTHYECKHEe XapaKTepUCTUKH nomyiauuu. [IpakTuyeckast
pabota Ne 2 «Iloacy€r mIoTHOCTH MOy pa3HbIX BUIOB
pacTeHun»

Coo0riecTBa OpraHu3MOB — OHOIICHO3

0.5

0.5

0.5

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

bubmuorexa [JOK
https://m.edsoo.ru/863ea8bc

bubmuorexa [JOK
https://m.edsoo.ru/863ea48¢e

bubnunoreka [IOK
https://m.edsoo.ru/863eac2c

bub6moreka [JOK
https://m.edsoo.ru/863ead44

bubnunoreka [IOK
https://m.edsoo.ru/863ecaea?

bubnunoreka [IOK
https://m.edsoo.ru/863eafec

bubmorexa [JOK
https://m.edsoo.ru/863eb10e

but6moreka [IOK
https://m.eds00.ru/863eb348

bubmuorexa [JOK
https://m.edso0.ru/863eb46a



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
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
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DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI)

OCHOBHBIC TTOKA3aTEIN YKOCHUCTEMBI. JKOJIOTHUCCKUE nmupaMuJbl.

CaoiictBa s3xocuctem. Cykieccust
[IpupoaHbie SKOCUCTEMBI

AHTpOHOI‘eHHBIG OKOCHUCTEMbI

buocdepa — rnobanbHas sxocucTeMa 3emin

3aKOHOMEPHOCTHU CYILIECTBOBaHUS OHOCHEPHI
YenoeyecTBO B Onochepe 3emin
CocymiecTBOBaHUE MIPUPOJIBI U YEIIOBEYECTBA

PesepBHeIit ypok. O600menrne Tembl «Coo0OmiecTsa u
IKOJIOTUIECKUE CHCTEMbD)

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

2.5

bubnmnoreka [IOK
https://m.edsoo.ru/863eb46a

bubnunoreka [IOK
https://m.edsoo.ru/863eb5fa

bu6moreka [JOK
https://m.edsoo.ru/863ebb5e

bu6mmoreka [IOK
https://m.edsoo.ru/863ebd16

bubnunoreka [IOK
https://m.edsoo.ru/863ebale



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

YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI V11 YYHEHUKA

* buonorus, 11 knacc/ [Tonomapéra M.H., Kopuunosa O.A., Jlomwimaa T.E. u
npyrue; nmoja peaakuuert [llonomapéroit M.H., O611ecTBO ¢ orpaHMueHHOM
oTBeTCTBEHHOCThIO M3narensckuii nentp «BEHTAHA-TPA®y;
AxnuonepHoe oodmectBo «M3aarenbecTBo «IIpocBemenne»

buonorus 10 knacc. [Taceunuk B.B., Kamenckuii A.A., PyouioB A.M. u apyrue

/Mon pen. IMaceunuka B.B. U3natensctBo "[Ipocsemnienue”

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIS
buonorus. 10—11 kimaccel. bazoBelii ypoBeHs. [loypounbie pa3paboTKH.
y4e0. mocobue juis odieoopazonar. opranuzanuii / B. B. [laceunuxk, I'. T'.

[IBeroB, T. M. EdpumoBa. — 2-e uz., crep. — Mocksa : [IpocBenieHue,

2023. — 230 ¢. — (JIuHus XU3HN).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmmnoreka IIOK
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