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IHHOACHUTEJIBHAA 3AIINCKA

IIpu pa3zpaboTke nporpammsl 10 OMOJIOIMHM TEOPETUUECKYIO OCHOBY Il ONpPEAEIEHUS MOAX0A0B K
(dbopMHpOBaHUIO COAEpKaHUS Yy4eOHOTro mpeamera «BUONOTHS» COCTaBHIIM: KOHIIETITyalbHbIC
nonoxerus PI'OC COO o B3aMMOOOYCIIOBICHHOCTH LIeJIeH, cofep KaHus, pe3yabTaToB 00ydeHUs
U TpeOOBaHMIA K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MOJIOKEHHUST 00 OOMIMX LEJSIX M MPUHIUIAX,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSHHME CHUCTEMbl CpeaHero olmiero oOpa3oBaHUS B
Poccuiickoit @enepannu, a TakKe MOJOKEHHUS O CrieHUPUKE OMOJIOTHH, € 3HAYCHUH B MTO3HAHUHU
KMBOM IPUPOABI U 00ECIIEYeHUH CYIIECTBOBAHNUS YeaoBeyeckoro odmectsa. CoryiacHO Ha3BaHHBIM
II0JIOXKEHUSM, OIpeie/IEeHbl OCHOBHBIE (DYHKIIMU IPOrPaMMBbI 110 OMOJIOTHU U €€ CTPYKTYpa.

[Tporpamma 1mo Ouosioruu Ma€T MPEICTaBICHHUE O IEJsX, 00 oO0Imel cTpareruu 00ydeHus,
BOCIIUTAHMSI ¥ PA3BUTHS O0YYArOIIMUXCSI CPEICTBAMH Y4eOHOTO mpeamera «buosorus», onpenenser
00s13aTeNbHOE TPEAMETHOE COAEPIKaHUE, €ro CTPYKTYPY, paclpesielieHue 1Mo paszeiiaM U TeMaw,
PEKOMEHAYEMYIO MOCIIe0BAaTeIbHOCTh N3YUeHHs Y4eOHOro MaTepuana ¢ y4éToM MEXIPEIMETHBIX
M BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTHKM  00pa3oBaTeNbHOTO  TPOIECcca,  BO3PACTHBIX
ocoOeHHOCTeH 00yyaronmxcs.

B mnporpamme mo OHONOTMU TakKe YYMUTHIBAIOTCS TpeOOBaHUS K IJIAHUPYEMBIM
JUYHOCTHBIM, METAallPpeIMETHBIM U TPEIMETHBIM pe3yibTaTaM oOydeHus B (OPMUPOBAHUU
OCHOBHBIX BHUJIOB Y4eOHO-TIO3HABATEIHHOU AESITETbHOCTH/YYeOHBIX NEHCTBUN OOYYAIOIIUXCS IO
OCBOCHHIO COJICPKAHUSI OMOJIOTMYECKOTO 00pa30BaHMUs.

B nporpamme mo Ouonorumn (10-11 kmaccel, 6a30BbIi ypOBEHb) peaqn30BaH MPUHIIMII
IIPEEMCTBEHHOCTH B M3y4eHUM Ouosioruu, Onarogaps dYeMy B Hell MpocMaTpuBaeTcs
HaNpaBJICHHOCTh HAa DPa3BUTHE 3HAHUH, CBA3AHHBIX C (OPMHPOBAHHEM €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHHUS,  LEHHOCTHBIX  OpHUEHTAlMil  JINYHOCTH,  HKOJIOTUYECKOTO  MBIIUICHUS,
MPEJCTaBICHUN O 3J0POBOM 00pa3e )KU3HU U OEpEeXHBIM OTHOIIEHUEM K OKpY’KaroIield MpupoIHON
cpeze. IloaTomy Hapsay ¢ U3ydeHHEM OOLIEOMOIOTHYECKUX TEOpUil, a TakKe 3HAHUH O CTPOCHUU
KUBBIX CHUCTEM pAa3HOIO paHra M CYHUIHOCTM OCHOBHBIX IPOTEKAIOIIMX B HHUX IIPOLIECCOB B
nporpaMMe 1O OHOJOTMHM YAEJICeHO BHUMAHUE MWCIOJIB30BAHUIO IIOJIYYEHHBIX 3HAaHUU B
MOBCEHEBHON KM3HM JJs pelIeHUs NPUKIATHBIX 3a7ad, B TOM 4HCIE: NPOPUIAKTUKU
HACJIEICTBEHHBIX  3a00JIeBaHUN  4YeJOBEeKa,  MEAMKO-TEHETHMYECKOTO  KOHCYJIbTUPOBAHUSA,
00OCHOBAHHUSI SKOJIOTUYECKH II€JIeCO00Pa3HOTO MOBEACHHUS B OKpYKAIOLIeW NPUPOIHON cpere,
aHallM3a BIUSHUS XO34WCTBEHHOM [EATENbHOCTH 4YellOBeKa Ha COCTOSIHME MPUPOJHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJIEHWE BHHMAHHUS K MPHUKIAAHON HAIpaBIEHHOCTH Y4eOHOTO
npeamera «buonorus» MpPOAMKTOBAHO HEOOXOAMMOCTBIO OOECIEYEHUs YCIOBHH Ul pEIIEeHUs
OJHOW M3 aKTyaJbHBIX 33Jau IIKOJBHOTO OMOJOrMYEecKOro oOpa3oBaHMs, KOTOpas MpEAroiaraet
dbopmupoBaHHe Yy 00ydYarOIMXCA CHOCOOHOCTH aJalTHPOBATBCS K HW3MEHEHHMSIM JUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MUPA.

buonorus Ha ypoBHE cpemHero oOImero oOpa3oBaHHs 3aHMMaeT BaxkHOe MecTo. OHa
obOecrieunBaer (GopMUpOBaHHE Y OOYYAIOIIMXCS TPEICTABICHUNA O HAyYHOW KapTUHE MHpA,



paciupsieT u 00001IaeT 3HaHUs O >KUBOW MPUPOAE, €€ OTIMYUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3ali W SBOJIOLMUM, CO3AAET YCIOBHUS Jis: TO3HAHUS 3aKOHOB JKUBOM IPHUPOJIBI,
dbopmupoBanust (yHKIIMOHAIBLHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro U Oe3omacHoro oOpasa
KU3HH, SKOJIOTUYECKOTO MBIIIUICHHS], ICHHOCTHOT'O OTHOILIEHHUS K KMBOU MPUPO/JIC U YEIIOBEKY.

Bonbmoe 3naueHne GMOJIOTHS UMEET TaKXKe JJISl PEIICHUS] BOCIIUTATEIbHBIX U PA3BUBAIOLINX
3aad CcpegHero oOmero oOpa3oBaHMs, CONMAIM3AlMU oOydarommxcs. M3ydeHue Ouonoruu
obecrieynBaeT yciaoBUs UId  (OPMUPOBAHMS MHTEIUICKTYalbHbIX, KOMMYHHMKALIMOHHBIX U
MH(POPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIbTYpHI, CHOCOOCTBYET MHTETPALIUU OMOIOTUYECKUX
3HaHUH C NpPEJCTAaBICHUAMHU M3 APYIMX YYEOHBIX NPEIMETOB, B YAaCTHOCTH, (U3UKU, XUMHUU U
reorpaguu. Ha3zBaHHbIe TOJIOKEHHMsI O TMpeaHa3HaueHHH YydeOHoro mpenmera «buomorus»
COCTaBHJIM OCHOBY ISl OIIPENIEJIEHUS MOIX0JJ0B K OTOOPY U CTPYKTYPUPOBAHUIO €T0 COJEpIKaHU,
IIPEJICTAaBICHHOIO B IpOrpaMMe 10 OHOJIOTHH.

Ot60p conepxkanust yueOHoro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH C
MO3UIUI KyIbTypOoCcOOOpa3HOTo MOJXOAa, B COOTBETCTBUU C KOTOPHIM OOYyYaromiuecs TOJIKHBI
OCBOUTbH 3HAaHUS M YMEHUS, 3HAUUMBbIE JUIsi (OpMUPOBaHUS OOLIEH KYyJIbTYphl, OINpEAEIAIoe
aJIecKBaTHOE TMIOBEJCHHME UYEJIOBEKa B OKpYKAIOIIeW MPUPOAHON cpelne, BOCTPEOOBAHHBIE B
MOBCEHEBHON J>KM3HU M TPAKTHUECKOW AesTenbHOCTH. Ocob0e MECTO B ATOM CHUCTEME 3HAHHM
3aHMMAIOT AJIEMEHTHI COJIEP)KAHUS, KOTOPBIE CIIy)KaT OCHOBOM i ()OpMUPOBAHUS TPEICTaBICHUN
(6} COBpeMeHHOﬁ GCTCCTBGHHO-HayIIHOfI KapTUHC MHpPa U HOCHHOCTHBIX OpHUCHTAUUWAX JHWUYHOCTH,
CHOCOOCTBYIONINX I'YMaHU3AIUUA OHOJIOTHYECKOT0 00pa30oBaHUsI.

CrpyKTypupoBaHHE COJepXaHHUi Y4eOHOro Mmarepuaia B IporpamMme IO OHOJIOTUU
OCYIIECTBIICHO C YY&TOM NPUOPUTETHOTO 3HAYEHUS 3HAHWH 00 OTIMYUTENBHBIX OCOOCHHOCTSIX
’KMBOM IPUPOABI, O €€ YPOBHEBOM OpraHu3alMy U BOJIOLUH. B COOTBETCTBUM € 3THM B CTPYKType
yueOHOTo npeaMera «broIorHsy BRIIEIEHBI CIEIYIONUE COAep KaTeNbHbIe TUHIH: «BHoToTHs Kak
Hayka. MeTosbl HayyHOro Mo3HaHusA», «Kierka kak Omosyoruueckass cucrema», «OpraHusm Kak
ouosoruyeckasi cucteMa», «Cucrtema 1 MHOrooopasue OpraHuyeckoro Mupay, « IBOJIOIUS KUBOI
MPUPOJBD), «IKOCUCTEMBI U TIPUCYIIIHE UM 3aKOHOMEPHOCTH.

[lenp wm3ydenus yuebHoro mnpeamera «buosjorusi» Ha 06a30BOM ypOBHE — OBJIAJCHHE
00y4arOIUMUCS 3HAHUSIMHA O CTPYKTYPHO-(PYHKIIMOHATBHON OpraHU3alliy KUBBIX CUCTEM Pa3HOTO
paHTa ¥ mprHOOpEeTeHNE YMEHUI UCIIOJIB30BATh ATU 3HAHUS JJISI TPAMOTHBIX JIEWCTBUM B OTHOIIIEHUH
O00BEKTOB JKUBOW MPUPOJIBI U PEIICHUS PA3IUIHBIX )KU3HEHHBIX TPOOIIEM.

JlocTiokeHre Lenu Hu3ydeHus ydeOHoro mpenamera «buonorus» Ha 0a30BOM YpOBHE
obecreyrBaeTCs peIIeHueM CIeyIONUX 3a/1au:

OCBOEHHE 00YYaIOIIUMHUCA CUCTEMbI 3HaHUN 0 OMOJOTMYECKUX TEOPHSX, YUCHUSAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, IPaBHIIaX, CIyXKaIIUX OCHOBOM JUIsi (GOPMUPOBAHUS MPEACTABICHUN
0 €CTECTBEHHO-HAyYHOH KapTHHE MUPA, O METOJIaX HAY4YHOTO IMO3HAHUS, CTPOSHUH, MHOT000Opa3uu
U OCOOCHHOCTSIX JKHUBBIX CHCTEM pPAa3HOIO YPOBHS OpraHU3alllM, BBIJAIOIIMXCS OTKPBITUAX U
COBPEMEHHBIX MCCIIEIOBAHUSAX B OMOJIOTUY;

dbopMupoBaHre y OOYYAIOIIMXCS TMO3HABATEIbHBIX, WHTEIJICKTYaTbHBIX M TBOPUYECKHUX
CIOCOOHOCTEH B Mpoliecce aHalu3a AAHHBIX O MyTSIX Pa3BUTUS B OMOJIOIMM HAy4YHBIX B3IJISIOB,
U]l ¥ M0JIX0/I0B K U3YUYEHHUIO )KMBBIX CUCTEM PA3HOT'O YPOBHS OpraHU3alUu;



CTaHOBJIEHHE Y 00y4aroIuXCcsl 00IIel KyIbTypbl, PYHKIIMOHATHHON I'PaMOTHOCTH, pa3BUTHE
YMEHUH OOBACHATh U OLIEHUBATH SIBJICHUS OKPYXKAIOIIETO0 MHpA JKMBOW MPHUPOJBl HA OCHOBAHHUU
3HAHUU U OIIBITA, MOJYYEHHBIX IPU U3YYEHUU OMOJIOTHH;

dbopMupoBaHue y OOydYaIOIIMXCS YMEHHH WJUIIOCTPUPOBATh 3HAYCHHE OHOJOTHYECKHX
3HAHUH B MPAKTUYECKOW JAESATEIBbHOCTH YEJIOBEKa, Pa3BUTHM COBPEMEHHBIX MEIULUHCKUX
TEXHOJIOTUH B arpoOHOTEXHOJIOTHIA;

BOCIIUTAaHHUEC y6e)K,HéHHOCTI/I B BO3MOXXHOCTH MO3HAaHHS 4YEIIOBEKOM >KHBOI npuponl,
HCO6XOI[I/IMOCTI/I 6epe>KHoro OTHOIICHHUA K Heﬁ, CO6J'II-OI[€HI/I$I OTHUYCCKUX HOPM IIpHU IMPOBCACHUU

OHOJIOTHYECKUX HUCCICAOBAHMIA;

OCO3HAaHUEC I CHHOCTH OMOJIOTMYECKUX 3HAHUM AJI TOBBIIICHHA YPOBHA 9KOJIOTHYCCKOM
KYJIbTYPBbI, IJIA CI)OpMI/IpOBaHI/IH HAayYHOI'O MUPOBO33PCHUS;

NPUMEHEHHE NPUOOPETEHHBIX 3HAHUM U YMEHH B TMOBCEIHEBHOW JKHU3HHM MJISl OLEHKU
MOCNEACTBUIM CBOEHM JAESITENTbHOCTH IO OTHOIICHHIO K OKpYXKawllel cpeae, COOCTBEHHOMY
3JI0pOBBI0, 000CHOBAaHME U COOJTIOICHNE Mep TTPODUIAKTUKH 3a00JIeBaHUH.

B cucreme cpennero obmiero obpasoBanusi «buonorus», udydaemas Ha 0a30BOM YpOBHE,
ABIAETCS 00s3aTeNbHBIM Y4eOHBIM TPEIMETOM, BXOISAIIMM B COCTaB MPEAMETHON o0nactu

«ECTGCTBCHHO-H&y‘IHBIG MpeaAMCETBI».

st uzydeHus: 6uosioruu Ha 6a30BOM YpOBHE CpeTHEro 00IIero 0opa3oBaHusi OTBOAUTCS 68
gacoB: B 10 kmacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 yaca (1 yac B Hezlenio).

COJEP/KAHUE OBYYEHUA
10 KJTIACC
Tema 1. buosiorus Kak Hayka.
buonorus xak Hayka. CBsi3p OMOJOTMHM C OOIIECTBEHHBIMHM, TEXHMUYECKHMU U JPYTUMU
€CTECTBEHHBIMU HaykamH, ¢uinocodueit, 3THKOH, ICTETHKONM W mpaBoM. Pons Ouosoruu B

(bOpMI/IpOBaHI/II/I COBpCMCHHOfI Haquoﬁ KapTUHBI MHpaA. CucreMa OHOJOTHYECKHUX HayK.

MeTtonbl MO3HAHUS KUBOW MPUPOJBI (HAOMIOAEHHE, YKCIIEPUMEHT, ONMCAaHUE, U3MEpPEHHE,
KJ1accuuKaims, MOJETUPOBAHNE, CTATUCTUYECKAst 00pabOTKa TaHHBIX).

Hemoncrpaumu: [loprpersr: Y. lapeun, I'. Menaens, H. K. Konbios, k. Yorcon u ®. Kpuk.

TaOauIbl X CXEMBI: «MeTobl MO3HAHMS )KUBOM npupoasD».

JlabopaTopHble U IpaKTHYeCKHe padoThI:

[Tpaktuyeckas padora Ne 1. «/cronb30BaHNe pa3NTUYHbIX METOJOB MPU U3YYEHUU OMOIOTMYECKUX
0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl 1 HX OPraHU3AIHSA.



Kupbie cucrembl (OMOCHCTEMBI) Kak MpeAaMer u3ydeHus Ouosnoruu. OTIu4Me >KUBBIX
CUCTEM OT HEOPTraHM4ECKON IPUPOJIBI.

CpoiictBa OuocucteM ¥ WX pa3HoOOpaswe. YpPOBHM OpraHU3aluud  OHOCHCTEM:
MOJIEKYJISIPHBIH, KJI€TOYHEBIHN, TKaHEBBIH, OpraHU3MEHHBIMH, MOMYJISIIUOHHO-BUOBOM,
9KOCHUCTEMHBIN (OMOTEOIEHOTUYECKHH ), OMOC(EPHBIH.

Jemoncrpanuu: Tabmuibl u cxembl: «OCHOBHBIE NPU3HAKU JKM3HW», «YPOBHU OpraHU3aluu
KUBOU IIPUPOBD».

Ob6opynoBanue: moaens Moiekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUHN COCTaB KIETKH. XUMUYECKUE DIIEMEHTBI: MAKPOAIEMEHTBI, MUKPO3JIEMEHTBHI.
Boga n MuHepasibHbIE BEIIECTBA.

OyHKIMK BOJBI W MHUHEPATBHBIX BEIIECTB B KieTke. [lommep:kaHue OCMOTHYECKOTO
OastaHca.

benku. CocraB u cTpoeHne 6eIKoB. AMUHOKHUCIIOTHI — MOHOMEpHI OenkoB. Hezamenumble u
3aMEHUMBbIC AMUHOKHUCIOThl. AMHUHOKHUCIOTHBII COCTaB. YPOBHHM CTPYKTYPhl OEIKOBON MOJIEKYIIbI
(mepBUYHAs, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTYpa). XMMUYECKHE CBOMCTBA OEIKOB.
buonornyeckue pyHKINN OEIKOB.

®epmeHThl — Ouojoruyeckue katamuzaTopbl. CTpoeHue (epmeHTa: aKTUBHBIA LEHTP,
cyoctpatHas  cnenuduuHocTh.  Kodepmentsl.  Burtamunbl.  OTinuuss  QpepMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOpPOB.

VYrneBoabl: MOHOCaxapuabl (TNIOKo3a, prubo3a u ae3okcuprbo3a), aucaxapuibl (caxaposa,
JaKTO03a) M IoJMcaxapuibl (Kpaxmal, IJIMKOTeH, Ie/ulono3a). buonoruueckue QyHkuuu
yTJIEBOJIOB.

Jlunuasl:  Tpurauuepuasl, Qgochomunuael, crepouabl. [uapodmisHO-rHAPOdOOHBIE
cBoiicTBa. buonormueckue QyHkiuu aunuaoB. CpaBHEHHE YIIIEBOJIOB, OEIKOB M JIMIHIOB Kak
WCTOYHHUKOB DHEPTHUH.

Hyxneunoseie kucnotel: JJHK u PHK. Hykneornabl — MOHOMEpPBI HYKJIEHHOBBIX KHUCIOT.
Crpoenue u ¢pynkuun JITHK. Crpoenue u pynkunun PHK. Bunet PHK. AT®: crpoenue u ¢pyHkuuu.

I_[I/ITOJ'IOF Hd — HayKa O KIICTKC. Knerounas TCOpHUA — HOPUMED B3aUMOJCUCTBUSI HASH U
(baKTOB B HAYYHOM I1IO3HAHHH. Mertoanl HU3YUYCHUS KIICTKHU.

KrneTtka xak 1enoctHas kuBas cuctema. OOmue MpU3HAKM KIIETOK: 3aMKHYTash Hapy>KHas
MeMOpana, moJiekyibl JIHK kak renernueckwuii anmapar, cuctema CUHTEe3a Oeka.

Tunsl KJIETOK: JyKapuoTHUeckas M mpokapuotudeckas. OcCOOEHHOCTH CTPOEHUs
MPOKapuOTHUYECKON KieTku. Kierounast crenka Oaktepuil. CTpoeHHE SYKapUOTHYECKON KIIETKHU.
OCHOBHBIE OTIUYHS PACTUTEIBHOMN, )KUBOTHOU U TPUOHOM KIIETKH.



[ToBepXHOCTHBIE CTPYKTYpbhl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIIHH.
[Mna3matudeckas memOpaHa, e€ cBoiictBa u ¢yHKOuM. l[luTormasma u  e€ OpraHoUIbL
OnnomemOpannble opranouasl kinetku: DIIC, anmapar ['onbmxu, nu3ocombl. [ToyaBTOHOMHBIE
OpraHoOM/Ibl KJIETKU: MUTOXOHJIpUH, TacTuabl. [IporcxoxaeHrne MUTOXOHAPUM U TiacTua. Buss
wiactug. HememOpaHHbIE OpPraHoOWAbl KJIETKU: PUOOCOMBI, KIIETOUHBIM LIEHTP, LEHTPUOIH,
PECHUYKH, KI'yTUKU. DyHKIIMY OPraHOUI0B KIIETKU. BKiroueHus.

Anpo — perynsTopHblii LeHTp KieTku. CTpoeHue siipa: saepHas o0o0JiouKa, KapHoIuiasma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEIIECTB B KIIETKE.

demoncTrpauun: [loprpetsi: A. Jleeuryk, P.I'yk, T.IlIBann, M. llneitnen, P. Bupxos,
Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

Z!I/IaF[ZaMMHZ ((PaCHpeI[eJ'ICHI/IC XMMHUUYECKUX DJIEMEHTOB B HEKHBOMU IIpUpoOaACH, ((PaCHpe,Z[eJICHI/Ie
XUMHUYECKHUX BJIEMEHTOB B KUBOM IMpUpPOACH.

Tabnuuel u cxemsl: «Ilepruoauueckas Tabiuna XUMHUYECKUX IEMEHTOBY», «CTpOEHHE MOJIEKYJIbI
Bonmbl», «bumocuHTes Oenkay, «CtpoeHne Momnekynsl Oenkay, «CtpoeHme QepmMeHTay,
«Hykneunossle kucnotel. JIHK», «Ctpoenune monekynsl AT®», «CtpoeHne sykapuOTHYECKON
KieTkn», «CTpoeHue >KHMBOTHOM KieTkn», «CTpoeHHME pacTUTEIbHOU KIeTKn», «CTpoeHue
IIPOKAPUOTHUYECKOM KJIETKN», «CTpOEHHE AApa KIETKN», «Y TIEBOIABDY, «JIumuab».

O6opynoBanue: CBETOBOM MHKPOCKOI, 00OpYHOBaHME JUIs HPOBEICHHA HaOIIIOICHUM,
U3MEpEeHUl, AKCIEPUMEHTOB, MHUKpOIpENapaTbl PacTUTEIbHBIX, XUBOTHBIX U OaKTepHabHBIX
KJIETOK.

JlabopaTopHble U IPaKTHYeCKHe PadoThI:

JlaGopatopnast padota Ne 1. «l3ydyeHue kaTaluTUUECKOW AaKTUBHOCTH (pepMeHTOB (Ha
MpUMepe aMUIIa3bl WIH KaTaaas3bl)y.

JlaGopatopHas pabota Ne 2. «3yueHne cTpoeHHs KIETOK PAaCTeHUMH, )KUBOTHBIX U OaKTepuit
10/ MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpENapaTax U X OMHCAHUE».

Tema 4. ’KuzHeaeaTeJIbHOCTDh KJIETKH.

OOMeH BemiecTB, WM MeTab0IM3M. ACCUMIITSITHUS (TUTACTHYECKUN OOMEH) M TUCCUMUIISITUS
(oHepreTuyeckuii OOMEH) — JIB€ CTOPOHBI EAMHOTO Tporiecca Merabonu3Ma. Ponb 3akoHOB
COXpaHEHHS BEIIEeCTB M SHEPTHH B TOHUMaHUU MeTaboIn3Ma.

Tumnbr oOMeHa BemiecTB: aBTOTPO(HBIA u TerepoTpodHbiii. Ponb ¢epMeHTOB B oOMeHe
BEIIECTB ¥ MPEBPAIICHUH YHEPTHH B KIICTKE.

®dotocunte3. CBeroBas u TemHOBas ¢as3el (orocuHTe3a. Peakmuu ¢doTocuHTE3A.
OddexTuBHOCTE hoTOCHHTE3a. 3HAUeHUE (POTOCHMHTE3a M KU3HU Ha 3emye. BiausHue ycrnoBuit
cpenbl Ha (POTOCHHTE3 U CITOCOOBI MOBBIIICHHUS €0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.



XeMocHHTE3. XEMOCHHTE3UPYIOIIHE OakTepuH. 3HAYCHHE XEMOCHHTE3a IS JKM3HH Ha
3eMuie.

DHepreTudeckuii oOMeH B KileTke. Paciienienue BenecTs, BeICICHUE U aKKYMYJIUPOBAHUE
SHEPruu B KIETKE. OTalbl JHEPreTHYecKoro oOmeHa. ['nmukonus. bpoxeHue U €ro BHIBIL.
KucnopogHoe oOKuciIeHHE, WM KIETOYHOE JbixaHue. OkuciurenbHoe (GochoprimpoBaHUe.
O PeKTUBHOCTD IHEPTETHUECKOTO OOMEHA.

Peakumu wmarpuunoro cuHTe3a. ['enermueckas wundopmamus u JHK. Peanuzamus
TreHEeTHYeCKO WH(opManuu B KiIeTKe. ['€HeTHYeCKHuil KOI W ero CBOWCTBA. TpaHCKpHUIIIHS —
matpuuHblii cuHte3 PHK. Tpancnauus — O6uocunte3 Oenka. Dranel TpaHcisiuuu. KonuposaHnue
aMUHOKHCIIOT. Ponb pubocoM B GrocuHTe3e Oernka.

Hexnerounsie Gpopmbl sxu3HN — BUpychl. Mctopus otkpbeiTus BupycoB (/1. . iBanoBckwuit).
OcoOEHHOCTH CTPOEHHUSI M >KM3HEHHOTO IUKJIa BHpYycoB. bakrepuodaru. bomesnu pacteHui,
KMBOTHBIX U 4YeJIOBEKa, BbI3bIBaeéMble BHUpycamMu. Bupyc mmmyHnonedunura uyenosexka (BUY) —
Bo30yautens CIIM/la. OOparHas TpaHCKpHNIHMs, peBepTaza W uHTerpasa. Ilpoduiaktuka
pacrpocTpaHeHHsI BUPYCHBIX 3a00J1€BaHUM.

Hemoncrpaumu: [loprpersl: H. K. Konwuos, JI. . UBanoBckuii, K. A. Tumupsizes.

Tabmuimpl u cxembl: «Tunbl nuTanusy, «Metabonuzm», «MUTOXOHIPHUSL», «IDHEPTETUUECKUM
obMen», «Xmopormnacty, «Porocunted», «Ctpoenne JIHK», «Ctpoenne u (QpyHKIMOHUPOBAHUE
reHa», «Cunrte3 Oenka», «['eHeTmueckuir kom», «Bupyce», «bakrepuodarn», «CtpoeHue wu
*u3HeHHblH 1k Bupyca CIIMa, 6akrepuodaray, «Pemmukanms JTHK».

Ob6opynoBanue: moaenu-anminkanun «Yasoenne JIHK u tpanckpunums», «buocunres Oenkay,
«Ctpoenue KieTkn», Moaensb cTpykTypsl JJTHK.

Tema 5. PazMHOKeHHe M HHAMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1uki, wid SKU3HEHHBIM nukiI KiaeTku. Wurtepdaza u mutos. Ilponeccsl,
nporekaomue B uHTepdaze. Pemnukanms — peaxknust matpuuyHoro cunte3a [IHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIH HabOp — KapHOTHUM. JIUMIOWIHBI M TaIUIOMIHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LuTonornueckne OCHOBBI Pa3MHOKEHHS M WHAWBHUIYAJbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne kinerku — muto3. Ctaauu Muto3a. [Iporeccel, mpoucxoasiine Ha pa3HbIX CTAIUAX
MUTO32. BHOTOrMYeCKUI CMBICII MUTO34.

[Tporpammupyemasi THOEIH KIETKH — arloNTO3.
®opMBI pa3MHOKEHHUST OPTraHU3MOB: OECIIoNoe U MoJIoBoe. Buabl Oecrionoro pa3sMHOXKEHUS:

JCJICHUEC HaABOC, IMOYKOBAHUEC OAHO- W MHOI'OKJICTOYHBIX, CHOpOO6p330BaHI/Ie, BE€reTaTuBHOC
Pa3MHOKCHHC. I/ICKyCCTBCHHOG KIIOHUPOBAHUC OPTaHNU3MOB, €I'0 3HAYCHHUC JIS1 CCIICKIIUU.



ITonoBsoe Pa3MHOXKCHHE, €I'0 OTIIUYHUA OT OecnoJioro.

Meiio3. Craguum wmeito3a. Ilpoueccel, mpoucxonsdiiue Ha craausx Menosa. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buosiornueckuii cMbIC M 3HaU€HUE ME03a.

['ameTorenes — mpouecc o0pa3oBaHUs MOJIOBBIX KIETOK y KHMBOTHBIX. IlosioBBIE Kene3bl:
CeMEHHUKM U sSU4HUKU. OOpa3oBaHME M pa3BUTHE IOJIOBBIX KJIETOK — ramer (CIepMaTo30H,
AWLEKIeTKa) — crepMaToreHe3 M oBoreHe3. (OCOOEHHOCTHM  CTPOEHHUS  SIMLEKIETOK U
ciepmaro3onioB. Omionorsopenue. [lapreHorenes.

NuauBuayaibHOE pa3BUTHE (OHTOreHE3). OMOpHOHAIbHOE pa3BUTHE (IMOpUOreHes3). JTarbl
SMOPHOHAIBHOTO PAa3BUTHUS y MO3BOHOYHBIX >KUBOTHBIX: JAPOOJIEHUE, TacTPyJisilius, OpraHOreHes.
[ToctamOproHansHOE pa3BUTHE. THIBI TOCTIMOPUOHATIBHOTO PA3BUTHS: TPSMOE, HEMPSIMOe
(imunHOYHOE). BnusHue cpeapl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE BBI3BIBATH
BPOXKIEHHBIE YPOACTBA.

Poct u paszButue pactenuit. OHTOreHe3 IBETKOBOTO PACTEHUs: CTPOCHHUE CEMEHH, CTaJuu
pa3BUTHSL.

Jdemoncrpanumn: Tabmuubl u  cxembl: «DOpMbl  Pa3MHOKEHUS OpraHU3MOB», «JIBOlHOE
OILUIOAOTBOPEHUE y LIBETKOBBIX pacTeHUi», «BereratuBHOEe pasMHOKEHHE pacTeHUn», «JlerneHue
KJIeTKU OakTepuit», «CTpoeHHEe MOJOBBIX KIETOK», «CTpoeHne XpoMOCOMbI», «KIeTOUHBINH UK,
«Pemmmukanua JTHK», «Muro3», «Meio3», «lIpsmoe m HempsMoe paszButue», «l'ameroreHes y
MJIEKOIIUTAIONIUX U YeJIOBEKa», «OCHOBHBIE CTaIUN OHTOI'€HE3a».

O6opynoBanue: MUKPOCKOTI, MHKpOIpenapaThl «CniepmMaTo30u1bl MJIEKOTTUTAIOIIET O,
«Siueknerka Miaekonuraweroy, «Kapruokunes B KieTKax KOpEUIKa JIyKa», MAarHUTHAs MOJEIb-
anmuukanus «Jlenenne kinetkny», moaens JJHK, monens Meradaznoit XxpoMoCOMBI.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaboparopHas pabora Ne 3. «HabmrogeHne MuTo3a B KJIETKaxX KOHYMKA KOpEIKa JIyKa Ha
TOTOBBIX MUKPOTIpErapaTax».

JlaGopaTopnass pabora Ne4. «M3yueHune CTPOCHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpeIapaTax».

Tema 6. HacsieacTBeHHOCTh H H3MEHYHBOCTH OPTaHU3MOB.

IIpeamer m 3agaunm reHetuku. Mceropus pasBuTuss reHeTukd. Ponp nuromorum u
SMOpHUOJIOTUH B CTAHOBJIEHWU TeHeTHKHU. Bkian poccuiickux M 3apyOeKHBIX YUEHBIX B pa3BUTHE
TCHETUKU. MeToapl TEeHETHKH (THOPHIOJOTHYECKUHM, LHUTOTCHETUYEeCKUH, MOJEKYISIpHO-
reHeTnueckuii). OCHOBHbIE T€HETHYECKHE MOHATUA. ['eHeTuueckas CUMBOJIMKA, UCHOJIb3yeMas B
CXeMax CKpELIUBAHUM.

3aKOHOMEPHOCTHU HaCIIeI0BaHHS NPU3HAKOB, YCTQHOBJICHHbIE I'. Mennenem.
MoHorubpuaHoe CKpelyBaHue. 3aKOH eIuHo00pa3usi TMOpuUIoB nepBoro nokojeHus. [IpaBuio



JOMUHUPOBaHMS. 3aKOH paclIeIUICHUs MPU3HAKoB. [ nmore3a unctoTel rameT. [lonHoe u HemoaHoe
JIOMUHUPOBaHUE.

Jurubpuanoe  CKpelmuBaHHE. 3aKOH  HE3aBHUCHMOTO  HACJIEJOBAHUS  IPU3HAKOB.
[{uTOoreHeTHYECKUe OCHOBBI JUTHOPHIHOTO CKPEUIMBAHUSA. AHAIM3HPYIOLIEe CKpEIIUBaHHE.
Hcnonb3oBaHre aHAIM3UPYIOIIETO CKPEUIMBAHUS TSl ONPEAETICHUS TeHOTHUIIa OCOOH.

CueruieHHOe  HaclenoBaHWe Tpu3HakoB. Pabora T.Moprana mo CIEIUICHHOMY
Hacje10BaHUI0 TeHoB. HapylieHue clierienusi TeHOB B pe3yiibTaTe KPOCCHHIOBEpa.

XpoMOCOMHas TEOpUS HACIEACTBEHHOCTH. | eHeTHYEeCKHEe KapThI.

I'enetnka mosa. XpoOMOCOMHOE OIIpEIENIeHUE I0JIa. AyTOCOMBI U IIOJOBBIE XPOMOCOMBI.
I'omorameTHbI€ U reTeporaMeTHble opraHnu3Mbl. HacnenoBanue npu3HaKoB, CLHEIUIEHHBIX € TIOJIOM.

M3meHunBOCTh. Br/1bl ”3MEHUMBOCTU: HEHACIIECACTBEHHAs U HACJIEICTBEHHAs. POJIb cpepl B
HEHACJEeCTBEHHON  M3MEHUYMBOCTH.  XapaKTepUCTHKA  MOAU(UKALUMOHHOW  HM3MEHYHMBOCTH.
BaprnannoHHBIM psin M BapuanuoHHas Kpuas. Hopma peakuuu npusHaka. KonudecTBeHHbIE H
Ka4yeCcTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAM(PUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBeHHas, WM T€HOTUIMYECKasi, U3MEHYMBOCTb. KoMOMHATHBHAas M3MEHUUBOCTb.
Meiio3 ¥ MONOBOM mpolecc — OCHOBa KOMOMHATHBHOM W3MEHYMBOCTU. MyTallMOHHas
n3MeH4nBoCTh. Kiaccudukanus MyTauuid: TeHHble, XPOMOCOMHBIE, TeHOMHbIe. Yacrora u
NpUYMHBl MyTauuid. MyTtareHHble (akTopbl. 3aKOH TOMOJIOTHYECKHX DSIOB B HacleACTBEHHOU
n3menuusocty H. 1. BaBunosa.

BHCHI[epHa}I HaCJICACTBECHHOCTb U UI3MCHYNBOCTD.

I'enetnka uenoBeka. Kapuotun uyenoBexka. OCHOBHBIE METOJbI TEHETUKH YEJIOBEKA:
TeHEaJOTUYEeCKUI,  ONM3HENOBbIN, [UTOTEHETHYECKU, OHOXMMHUYECKUH,  MOJEKYISIpPHO-
reHeTu4Yeckuid. COBPEMEHHOE OIpEJCICHHEe TEeHOTHUIIA: TOJHOTEHOMHOE CEKBEHUPOBAHHE,
TeHOTUIIUPOBaHWE, B TOM uucie ¢ mnomoinsio [IlP-ananu3a. HacnenacrBennble 3a0osieBaHUS
YeJIOBEeKa: TeHHBIE 00JIE3HU, OOJIE3HH C HACIEICTBEHHON MPEAPACIIONOKEHHOCTHIO, XPOMOCOMHBIE
6one3nu. ComaTuyeckue M reHepaTtuBHble MyTanuu. CTBOJIOBBIE KJIETKU. [IpHHIUIIBI 310pOBOTO
oOpasa >XW3HH, NWArHOCTHKH, MPOPUIAKTAKH W JICUYCHUS TEeHETHYECKUX Oosie3Hed. Memuko-
T€HETUYECKOE KOHCYJIbTUPOBAHUE. 3HAUEHHWE MEIULMHCKOM TE€HETUKH B MPEIOTBPAILCHUH WU
JICUEHUH I'eHEeTHYECKUX 3a00JIeBaHMI YeIOBEKa.

Hemoncrpaumu: Iloprpersl: I'. Mennens, T.Mopran, I'.ne ®puz, C. C.YerBepukon, H.
B. Tumodees-Pecosckuii, H. V1. BaBuios.

Tabaunel U cxembl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €r0 IIMTOr€HEeTHYecKas: OCHOBa», «3aKOH
pacilerieHusi W ero IMTOTeHeTHYeCKas OCHOBa», «3aKOH YHCTOTBHI TaMeTy», «JurubpumHoe
ckpenuBanue», «lluTomormyeckue  OCHOBBI ~ JUTHOPHUIHOTO  CKpEIIMBaHHSA»,  «Meno3»,
«B3auMoercTBrE alIeNIbHBIX TEHOBY, «I eHEeTUUECKHE KapThl pACTECHUM, )KUBOTHBIX U YEIIOBEKAY,
«I'enetnka mosa», «3aKOHOMEPHOCTH HACJIEAOBaHMS, CUECIUICHHOro ¢ Tmojom», «KapuoTtunsl
YelloBeKa W IKUBOTHBIX», «BuIbl wu3MeHUHMBOCTHY», «Moau(pUKallMOHHAs HW3MEHYUBOCTHY,
«HacnenoBanue pesyc-haktopay, «I 'eHeTHKa Tpyn KpoBu», «MyTallMOHHAsE H3MEHYUBOCTHY.




OO6opyioBaHKE: MOJEIU-AMIUIMKALUN «MoHorubdpuaHoe CKPEILMBAHUEY, «Henonnoe
JOMUHHpOBaHUEe», «JluruOpugHoe ckpemuBanuey, «llepekpécT XpoMocOM», MHKpPOCKON U
MuKponpenapar «/Ipozodpuna» (Hopma, MyTanuu (OpMbl KpbUIbEB U OKpacku Teina), repOapuit
«I'opox MOCEeBHOW.

JlabopaTopHble U IPaKTHYeCKUe padoThI:

Jlaboparopuas pabota Ne 5. «M3ydyeHue pe3ynbTaToB MOHOTHOPHAHOTO M JUTUOPUIHOTO
CKpeUIMBaHUs y AP030(UIIbl Ha TOTOBBIX MUKpPOIpEnapaTax.

Jlaboparopuass pabora Ne 6. «/3ydeHne MOAM(PUKAIMOHHON W3MEHYUBOCTH, IMOCTPOCHHE
BapHaIMOHHOTO PsiJia ¥ BAPUALIMOHHON KPUBOID».

Jlaboparopnas pabora Ne7. «AnHamu3 wMyramuii |y JApo30QuIbI  HAa  TOTOBBIX
MUKpOTMpenaparax.

HpaKTI/I‘{eCKaﬂ pa60Ta Ne 2. «CocraBiieHne 1 aHaJIN3 POAOCIOBHBIX YCJIOBCKA».

Tema 7. Cesiekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenexkuys Kak Hayka U IIPOLIECC. 3apOXKJIECHUE CENEeKIMHM U JoMecTHKanusd. Yuenue H.
W. BaBunoBa 0 IEHTpax MPOUCXOXKACHUS M MHOrooOpasusi KyJbTypHBIX pacTeHuil. LleHTpsl
IIPOUCXOXKACHUS JTOMAIIHUX KUBOTHBIX. COpT, IOpOJIa, IITaMM.

CoBpeMeHHbIE METOJIbl CeJIEKIMU. MaccoBbI M MHAMBHUIYAIbHBIH OTOOpPBHI B CENEKLUU
pacteHuii U XKUBOTHBIX. OlleHKa 3KcTepbepa. BIM3KopoaCTBEHHOE CKpelMBaHUE — WHOPHIMHT.
Yucras nunus. CkpeluBaHue YUCTHIX JMHUN. ['eTeposuc, mnu rubpunHas cuna. HepoacTBenHoe
CKpellMBaHue — ayTopuauHr. Otaanénnas rudpuansanus u e€ ycrnexu. MickyccTBeHHbIN MyTareHes
U TIOJIyYE€HUE TOJIUIIIIOUI0B. JIOCTHKEHUS CEIEKIIMU PACTEHUH, )KUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonoruss kak oOTpacib INPOM3BOJACTBA. l'€HHas WHXKEHEpUs. OTamlbl CO3JaHUA
pexombunantHot JIHK wu Tpancrennsix opranusmoB. Kierounas wunxkeHepus. Kierounsie
KyJIbTypbl. MUKpPOKJIOHQJIBHOE pa3MHOKE€HHE pacTeHHH. KiloHMpoBaHME BBICOKONPOTYKTHUBHBIX
CEJIbCKOXO3SCTBEHHBIX OPraHU3MOB. OKOJOTMYecKHe U JTHudeckue mnpobnembl. MO —
TFeHETUYECKU MOIU(UIIMPOBAHHBIE OPTaHNU3MBI.

Jemoncrpanuu: [Toprpers: H. U. BaBunos, U. B. Muuypum, I'. /I. Kapneuenko, M. ®@. 1BaHoB.

Tabmuipl 1 cxembl: kKapta «L[eHTpBhl MPOUCXOXKIAEHUS U MHOTO0Opa3usi KYJIbTYPHBIX PaCTECHUN,
«[Topoap! AOMAaITHUX KUBOTHBIX», «COpTa KYIbTYPHBIX pacTeHUI», «OTaanéHHas THOPUAU3AIIHS,
«Paboter akamemmka M. @. UBanosay, «llomumiongus», «OOBEKTHI OHOTEXHOIOTHHY,
«KnetouHble KyJIbTYypbl U KIIOHUpOBaHUEY, «KOHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJISDKU TUIOJIOB M KOPHEIUIOAOB JAUKUX (OPM M KYJIBTYPHBIX COPTOB PACTCHHIA,
repOapuii «CelbCKOX03UCTBEHHBIC PACTEHUS.

JlabopaTopHble U IpaKTHYeCKHe padoThI:



Okckypeusi «OCHOBHBIE METONIbI U JOCTHIKEHMSI CEJNEKIMM PAcTeHM W JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IJICMEHHYIO (epMy, COPTOMCIBITATENIBHBIN y4acTOK, B TEILUTUYHOE
XO035ICTBO, J1a0OpaTOPHUIO arpOYHUBEPCUTETA MIIK HAYYHOTO LIEHTPA)».

11 KJIACC
Tema 1. DBoJTIOLIMOHHAS OHOJIOTHS.

[TpeamnocklIKu BO3SHUKHOBEHHSI 3BOJIFOIIMOHHON TEOPUHU. DBOIIOIMOHHAS TEOPHUS U €€ MECTO
B Ouwoyornu. BnusiHWE SBOJIOIMOHHOW TEOPUM HA pa3BUTHE OWOJOTMH W JPYTUX HAyK.
CunerenbctBa sBomonuK. [lameoHTonornyeckue: MOCIEAOBATEIbHOCTh MOSIBICHUS BHIIOB B
MAJICOHTOJIOTUYCCKOM JICTOMHCH, TTepexoanbie popmbl. bruoreorpadudeckue: CXOICTBO U pa3IHIne
¢dayH u $a0p MaTEpUKOB U OCTPOBOB.

3M6pI/IOHOFI/I‘IeCKI/IeI CX0ACTBa M pa3jinvusa 3M6pI/IOHOB pa3HbIX BHIAOB IIO3BOHOYHBIX.
CpaBHI/ITCJIBHO-aHaTOMI/I‘leCKI/ICI T'OMOJIOTMYHBIC, AHaJIOTUYHBIC, PYAUMCHTApHLBIC OpraHkbl,
aTaBHU3MBI. MOJICKYJBIpHO-6I/IOXI/IMI/I‘~I€CKI/ICI CXOACTBO MCXaHMU3MOB HACJICICTBEHHOCTH U OCHOBHBIX
MeTa00INYECKUX HYTeﬁ Y BCEX OPraHu3MoB.

OpomtonmonHasg teopust Y. JlapBuna. Ilpeanocbulku BO3HMKHOBEHHS JapBUHU3MA.
JIBM>KyIIME CUIIBI SBOTIOLUH BUIOB 10 JlapBUHY (M30BITOYHOE pa3MHOKEHUE ITPH OTPAHUYEHHOCTH
pecypcoB, HeolpeesIEHHas U3MEHYMBOCTh, O0pb0a 3a CyIIECTBOBAHUE, ECTECTBEHHBIN 0TOOD).

Cunterndeckas Teopus sBomonun (CTD) u e€ OCHOBHbIE MNOJOXKEHHUS. MUKPO3BOIIONHUS.
[Tomynsimus Kak eAMHMLIA BHJA WU 3BOMIONMH. J[BoKymine cuibl ((hakTopbl) HBOJIOLMK BHIIOB B
npupoje. MyTallMOHHBIN Npolecc U KOMOMHATHBHAS M3MEHUYUBOCTh. [lOMyNslMOHHBIE BOJIHBI U
npetid renos. M3omnsuus u murpanus.EcrecTBeHHBI 0TOOp — HANpaBiIsAIOMMK (PaKTOp SBOTIOLHH.
®opMbI eCTECTBEHHOTO 0TOOpA.

HpI/ICHOCO6HeHHOCTB OpraHu3MOB KaK peE3yJjbTaT 3SBOJIIOIHNH. HpI/IMepH HpI/ICHOCO6J'IeHI/II71 y
OpraHnu3MoOB. ApOMOp(bO3BI N uaypoagarTaiu.

Bun u Bunoo6pazoBanue. Kpurepun Buaa. OcHoBHBIE (hOpMBbI BU000pa30BaHus: reorpaduyeckoe,
9KOJIOTUYECKOE.

Maxkpospomorusi.  Dopmbl  3BomrouMu:  uneTuueckas, JUBEpreHTHas, KOHBEpreHTHas,
napaiensHas. HeoGpatumocTs 3Bomonuu.

[TpoucxoxaeHne OT HeECHENUaTU3NPOBAHHBIX TIpenkoB. I[Iporpeccupyromas Creruatn3amnms.
AnanTuBHAs paguarus.

demoncrpanun: Iloprpersi: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBeprios.

Tabmunbl u cxembl: «Pa3BuTHE OpraHMyeckoro mupa Ha 3emie», «3apOJbIlid TMO3BOHOYHBIX
KUBOTHBIX», «ApxeonTtepukc», «Dopmbel O0pHOBI 3a CylecTBOBaHME», «ECTECTBEHHBIN OTOOPY,
«MHoroo0Opa3ue COpTOB pacTeHuii», «MHoOroodpazue mMOpoJ IKUBOTHBIX», «llomymsiumy,
«MyTanuoHHass HM3MEHYUBOCTBY», «Apomopdo3b», «amoamantanumy, «OOmas aereHepamus»,




«JIBmxymme cuibl 3Bomonuny, «Kapra-cxema mapmpyra nyremectsus Y. Jlapsunay, «bopnba 3a
cymectBoBanuey, «lIpucrnocobieHHOCTs opranu3MoBy, «l'eorpaduueckoe BHI000pa3oBaHUEY,
«DKOJIOTUYECKOE BUI000PA30BAHHE.

O6ODVI[OB8.HI/I€Z KOJUIEKIHWA HAaCEKOMBIX C pas3IMdYHBIMU THUIIAMH OKPACKH, Ha6op IJIOJOB U CEMSH,
KOJIUIICKIHA ((HpI/IMepBI 3allIMTHBIX HpPICHOCO6JICHI/II>'I Y JXKHUBOTHBIX», MOJCJIb «OcHOBHEIE
HaIpaBJICHHUA 3BOJIIOLHUN), 00BEMHAs MOACIIb «CTpOGHI/Ie T'OJIOBHOI'O MO3ra I103BOHOYHBIX).

buoreorpaduyeckas kapra mupa, Kouiekuus «DopMbl COXPaHHOCTU HCKOMAEMBIX >KMBOTHBIX U
pactenuii», mozenp ammukanus «llepekpéct xpomocom», BiaxHble MpernapaTtsl «Pa3zButue
HacekoMoro», «Pa3BuTue IATYIIKH», MHKpompenapar «Jlpo3odpwmma» (Hopma, Myrauuu (OpMbI
KPBUIBEB U OKPACKH TEJa).

JlabGoparopHble U NpaKTHYecKue padoThbl:
Jlaboparopnas pabota Ne 1. «CpaBHeHHE BUIOB 110 MOP(HOIOTUYECKOMY KPUTEPHUIOY.

Jlaboparoprast padora Ne 2. «Onmcanue MPUCTIOCOOJICHHOCTH OpraHu3Ma U €€ OTHOCHTEIHHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHHE H pa3BUTHE KM3HU HA 3emJie.

Jlonay4yHble NpEACTABICHUSA O 3apOKIACHHUM XU3HU. HaydHble TUIoTe3bl BO3HUKHOBEHUS
KHM3HM Ha 3emye: aOuoreHe3 M MaHcHepMHus. XHUMHUYecKas 3BOJIOLUS. AOHOTeHHBIM CHHTE3
OpPraHMYECKUX BEIIECTB M3 HEOPraHMYECKUX. DKCIIEPUMEHTAJIbHOE MOATBEP)KIEHUE XMMHUYECKOM
sBotonK. HavanbHble 3Tanbl Ononoruyeckoit sBomoruu. ['unoresa PHK-mupa. ®opmuposanue
MEMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE IPOTOKJIETKH. [lepBble KIETKM M HMX 3BOJIOLUS.
®opMHpOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB.

Pa3Butue xu3Hu Ha 3emie mo spam U nepuonaMm. Kartapxeil. Apxelickas U NMpoTepo30McKas IpBbl.
[Taneo3oiickas spa U e€ mnepuoAbl: KEeMOPUUCKHUH, OPIOBUKCKHM, CUIYPUHUCKHM, JIEBOHCKHM,
KaMEHHOYTOJIBHBIN, TIEPMCKUH.

Me3so30iickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

KaiiHo30iicKas 3pa U €€ epro/pl: ajIe0reHOBbIN, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.
XapakTepucTuka KiauMaTa M TEOJIOTMYECKHX ImpoueccoB. (OCHOBHBIE JTamlbl  SBOJIOLNH
PacTUTENILHOTO U )KUBOTHOTO MUpPa. ApoMop(]o3bl y pacTeHui 1 KUBOTHBIX. [TosiBIIeHHe, paciBeT U

BBIMHUPAHUEC I'PYIIIT J)KUBBIX OPraHU3MOB.

CucremMa OpraHMYECKOro MHpPa Kak OTpakeHHe 3BOJIONHH. OCHOBHBIC CHCTEMATHYECKHE TPYIIIIBI
OpPTaHU3MOB.

DOBOJIIOLIMS YEJIOBEKA. AHTPOIOJOTHS Kak Hayka. Pa3BuTve mpencTtaBieHUN O MPOUCXOKICHUHU
YCJIIOBCKaA. MGTOI[I:I HU3YUCHUSA aAHTPOIIOTCHE3A. CXOIICTBa U pasjimvyusg YCJIOBCKAa W KUBOTHBIX.
CucremaTHueckoe MoJjJ0KEHUE YeI0BeKa.



JBwxymme cuibl ((pakTopel) aHTpororeHe3a. HacielncTBeHHas M3MEHYMBOCTh M €CTECTBEHHBIH
or60p. OO1IeCTBEHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIHHA TPy, MBIIIJICHUE, PEYb.

OCHOBHbBIE CTaJMM U BETBU HBOJIIOLIMM YEJIOBEKA: aBCTpaJONUTEKkH, YUenoBek ymenbid, YenoBek
npaMmoxojsamuii, YenoBek HeanaepTanbCkuil, YenoBek pa3zyMHbld. Haxogku wucCkomaembix
OCTaTKOB, BpEMs CYLIECTBOBaHMs, 00JAaCTh pPacHpOCTPaHEHUs, 0ObEM TOJOBHOTO MO3ra, o0pa3
KU3HU, OPYIUSL.

Yenosedeckne packl. OCHOBHBIC OOJNBIIME pachkl: E€BPOMEOUAHAS (eBpas3uiickas), HErpo-
aBcTpajoujHas  (PKBaTOopualbHas),  MOHrojioujHas  (a3WaTcKo-aMepuKaHckas).  UepTsl
MIPUCIIOCOOJICHHOCTH MPEJICTABUTENICH YEJIOBEYECKUX pac K YCIOBHUSIM CYIIECTBOBaHMs. EAMHCTBO
yenoBeveckux pac. Kputuka pacuszma.

Hemoncrpanumn: [Hoprpersl: @. Penu, JI. [Tacrep, A. Y. Onapun, C. Musnep, I'. FOpu, Y. JapBuH.

Tabnuuel u cxembl: «Bo3HukHOBeHHe CoOJIHEUHOM cUCTEMBb», «Pa3BUTHE OPraHUYECKOro MHpay,
«PacturenbHas knertka», «OKuBoTHas kierka», «lIpokapuornueckas kietka», «CoBpeMeHHas
CHUCTEMa OpraHUYECKOro Mupa», «CpaBHEHHE AaHATOMHYECKMX YEpT CTPOEHHUS 4YeloBeKa U
4eJI0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa NaJCOHTOJOIMUECKUX HaXOJOK IPEeIKOB
COBPEMEHHOI0 4enoBeKay, «/lpeBHenmmne moam», «JIpeBHue moau», «llepBbie coBpeMeHHBbIE
I0N», «HelroBeYecKue pacoi».

Ob6opynoBanue: Mmysku «lIporcxoxnenue denoBeka» (OIOCTBI aBCTPAJIONMUTEKa, MUTEKAHTPOIA,
HeaHJepTaliblla, KPOMAHbOHIIA), CIENKU MM H300pakeHUs KaMEHHBIX OpYAHil MepBOOBITHOIO
yeloBeKa (KaMHM-4Yomnmepsl, pyOmia, ckpebia), TeoXpoHOJOrMuyeckas TaOiula, KOJUIEKIHS
«DOpMbI COXpPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHble 1 NPaKTUYeCKUE PadOThI:

[Ipaktuueckass pabora Ne 1. «M3ydeHHe HCKOMAeMbIX OCTAaTKOB PACTEHHH W J>KHUBOTHBIX B
KOJUIEKIIHSX».

OKCKypcusi «OBOJIIOIUS OPraHUYECKOTO MHupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIH WM
KpaeBeAuECKU My3eil).
Tema 3. Opranu3mbl U OKpPY:KAKIIAs cpeaa.

DKonorus Kak Hayka. 3aJadyd W pa3lieNibl  OKOJOTHH. METOJbl  JKOJIOTUYCCKHUX
UCCIIeIOBaHMA. DKOJIOTHIECKOe MUPOBO33PEHIE COBPEMEHHOTO YeIOBEKa.

Cpeabpl ~ oOWTaHMS ~ OpPraHHU3MOB: BOJHaA, HAa3eMHO-BO3/yIIIHAs, MTOYBEHHAs,
BHYTPUOpPraHU3MEHHAs!.

Okonornyeckne ¢akropsl. Kimaccudukamuss skosorudeckux (akropoB: abuoTuyeckue,
OMOTHYECKHE U aHTPOIIOTeHHbIE. J[efiCTBHE HKOIOTHYECKUX (PAKTOPOB Ha OPTaHU3MBI.

AbGuoTtnueckue  (GaxkTOpbl:  CBET, TEMIeparypa,  BIAKHOCTb.  DOTONEPUOAU3M.
[IpucnocoOneHust OpraHu3MoB K JeicTBHIO a0nOTHYECKUX (paKkTOpoB. buonsornueckie puTMbl.



buotnueckue  Qaxktopsl. Buasl  OMOTHYECKMX  B3aMMOJCHCTBHI:  KOHKYPEHIIMS,
XHUIIHAYECTBO, cuMOM03 u ero ¢opmel. [lapa3utusm, Koorepamwus, MyTyaJiu3M, KOMMEHCAIH3M
(KBapTHpAHCTBO, HaxJIEOHMYECTBO). AMEHCalIu3M, HelTpanu3M. 3HadeHHe OHUOTHUYECKUX
B3aUMOJICHCTBUH ISl CYIIECTBOBAHUSI OPTaHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XAPAKTCPUCTHUKU  TIOITYJIAINH. OCHOBHBIC ITOKa3aTelIn NOMIMyJIAI N :
YUCJICHHOCTb, IINIOTHOCTb, POXKAACMOCTb, CMCPTHOCTb, MPUPOCT, MHUT'pPALU. I[I/IHaMI/IKa
YUCJICHHOCTH IIOIIYJIIHUHN U eé peryjsgus.

Hemonctpauuu: [Hoprpersr: A. 'ym6onsar, K. @. Pynse, 3. ['ekkens.
Tabauiel u  cxemsl: kapTa «[Ipuponnsie 30HBI 3emiuy», «Cpeabl OOUTaHUS OPraHU3MOBY,

«Dotonepuoauszmy», «llomynauun», «3aKOHOMEPHOCTH POCTAa  YUCIEHHOCTH  MONYJISLUU
uHOy30pun-Tyhenbku», «lIumessle Henmny.

JlabGopaTopHble U NpaKTHYecKue padoThbl:

Jlaboparoprnass pabora Ne 3. «Mopdomorndeckue OCOOCHHOCTH PACTEHWH W3 pasHBIX MECT
oOUTaHHS.

JlaGopatopHnas padorta Ne 4. «BrnusiHMe cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEyCay.
ITpakTryeckas padora Ne 2. «[loxcd€r MIIOTHOCTH NOMYJISALMHA Pa3HBIX BUIOB PACTEHUN».
Tema 4. Coo01ecTBa M 3K0JI0THYECKHE CHCTEMBI.

CooOmiectBo  opraHu3mMoB  —  OuoneHo3.  CTpykTypel ~ OuoOleHO3a:  BHJOBas,
IIPOCTPaHCTBEHHas, Tpoduueckas (mumieBas). Bunsl-noMmuHanTsl. CBsI3U B OHOLIEHO3E.

OKonoruyeckne cuctembl (dkocuctemsl). IloHsTHE 00 53KOCHMCTEME U OHOreoleHo3e.
QDYHKIMOHAIBHBIE  KOMIIOHEHTBI  JKOCHUCTEMBI:  INPOJYLEHTHI, KOHCYMEHTBI, PEAYLEHTHI.
KpyroBopor BemecTB M MOTOK 3HEPrMM B 3KocucTeMe. Tpodudeckue (MUILEBbIE) YPOBHU
skocuctembl. [lumessle nenu u cetu. OCHOBHBIE MMOKA3aTeNU YKOCUCTEMBI: OMoMacca, MPOIYKIIHUS.
DKOJIOTHYECKHEe NHpaMUbl: MPOIYKIUH, YHUCIEHHOCTH, OuomMaccel. CBoOICTBa 53KOCHCTEM:
YCTOMYMBOCTB, CAMOPETyJIALus, pasButue. Cykueccus.

[TpuponHblE 3KOCHCTEMBI. OJKOCHUCTEMBI 03€p M peK. OJKOCHUCTEMA XBOWHOTO WIN
HIMPOKOJIMCTBEHHOT O JIeca.

AHTpPOIIOTEHHBIE 3IKOCHCTEMBI. ATpPO3KOCHUCTEMBL. YpOoskocuctembl. buonormueckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM B YPOOIKOCHCTEM.

buopasznoobOpazue kak ¢akrtop ycToMumBocTH 3KocucTeM. CoxpaHeHHE OMOJIOTHYECKOTO
pa3HooOpa3us Ha 3emiie.

VYuenue B. 1. Bepaanckoro o 6uocdepe. I'panutipl, coctas u ctpykrypa ouochepst. XKupoe
BemecTBO u ero GpyHKiuu. Oco6eHHOCTH Onocdepsl Kak TI00AIbHONW YKOCUCTEMBI. JJuHaMudeckoe
paBHOBecHe U 00paTHas CBs3b B Onocdepe.



KpyroBopoTbl BemiecTB M OHOrCOXMMHYCCKHE IMKIIBI 3JIEMEHTOB (yriiepoja, a3oTa).
3oHanpHOCTH OHOochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuyectBo B Onochepe 3emiu. AHTponoreHHble u3MeHeHus: B 6uocdepe. ['mobanbHbIe
HKOJIOTUYECKUE TIPOOITEMBI.

CocymecTBoBaHue MpHUpoabl U denoBedecTBa. CoxpaneHne OnopazHooOpa3usi Kak OCHOBA
ycroiunBocTd Ouocdepbl. OCHOBa pallMOHANBHOTO YIPABIEHUS MPUPOJHBIMU pecypcaMu U HX

UCI0JIb30BaHueE. JlocTHKEeHUs1 OO0 U OXpaHa PUPOIbL.

JMemoncrpanum: [Hoprperst: A. JIx. Tencnu, B. H. Cykaués, B. . Bepuanckuii.

Tabmuiel u  cxemsbl: «[lumessle nenu», «buoneHo3: cocrtaB U CcTpykTypay, «lIpuponnbie
coobmectBay, «llemn mnuTanusa», «OKomornyeckas mnupamuaa», «buocdepa u  UeTOBEK»,
«OQKOCcHCTEMA IIMPOKOJIMCTBEHHOTO Jieca», «IKOCUCTEMA XBOMHOIO Jiecay, «buouneHo3 Bogoémar,
«ArpoueHos», «lIpumepHble aHTPONIOTeHHbIE BO3AEHCTBHS HA IPUPOAY», «BakHENHIINEe NCTOYHUKA
3arps3HEHUs] BO3/lyXa M TPYHTOBBIX BoJ», «I[louBa — BakHeilmas coctaBistomas Ouochepbi»,
«DaxTopsl nerpananuu nousy, «llapHukoBsiit 3¢ dexT», «DaKTOpbl PaTnOAKTUBHOTO 3arps3HEHUS
ouochepsl», «OOmas crpykrypa Ouocdeprl», «PacmpocTpanenue xKu3Hu B Ouocheper,
«O30HOBBIN 3kpaH Ouocheps», «KpyroBopor yriepoga B Ouochepe», «KpyroBopor azora B
MIPUPOIEN.

O6opynoBanue: MoAenb-anmIukanus «TunuyHsle  OUOIEHO3BI», Tepbapuit  «PacTuTenbHbIe
coobmiecTBay, Koyuiekiuu «buoreHo3», «Bpeautenn BaKHEHIIMX CETbCKOXO3SMCTBEHHBIX
KyIbTyp», TepOdapud H KOJJIEKUIMUW PpACTeHH | JKUBOTHBIX, MPHHAJICKANINE K PpPa3HBIM
9KOJIOTUYECKUM Tpymmam ojaHoro Buaa, Kpacnas xuura Poccuiickoit deneparuu, u3o0pakeHus
OXPaHSEMBIX BUJIOB PACTEHHUM U )KUBOTHBIX.

INDTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOTPAMMBI I10 BHUOJIOTMA HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

CornacHo ®I'OC COO, ycTaHaBiIMBarOTCsl TpEOOBAHUS K pE3yJIbTaTaM OCBOEHUS 00ydYarolIUMHUCS
MporpamMM CPeIHETo O0IIero 00pa30BaHMS: JHIHOCTHBIM, METAPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpykType NTUYHOCTHBIX pe3yJbTaTOB OCBOCHMS MpeameTa «bHoIorus BBIIEICHBI CIEAYIONINE
COCTABJISIFONIME: OCO3HAHHWE OOYYAIOMUMHUCS POCCUUCKOW TPaXKTAaHCKOW HWIEHTHUYHOCTH —
TOTOBHOCTU K CAMOPA3BUTHUIO, CAMOCTOATENBHOCTA U CaMOOIPENEICHUIO, HAIMYUE MOTHUBALIMU K
00y4eHHIO0 OMOJIOTHH, TIeJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOSKICHHUIN JTUIHOCTH HAa OCHOBE
KITFOUEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAIAMIINIA Pa3BUTHUSI OMOJIOTUYECKOTO 3HAHMS, TOTOBHOCTh
U CIOCOOHOCTh OOYYalOIIMXCS PYKOBOJICTBOBAaThCS B CBOEH JEATENBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU  YCTAHOBKAMHU, MNPUCYIIUMU CUCTCMC 61/IOJIOFI/I‘-ICCKOI‘O 06pa30BaHI/ISI, HaIn4yue
HKOJIOTMYECKOTO MPAaBOCO3HAHMSI, CIIOCOOHOCTU CTaBUTh LIETH U CTPOUTH KU3HEHHBIE TJIAHBI.

JImgyHOCTHBIE PE3YIbTAaTBl OCBOCHHUA IMPEAMCTA «buomorusy» JOCTHUTIalOTCA B CIHUHCTBC
y‘~I66HOI71 U BOCHHUTATEIBHOM MNEATCILHOCTHM B COOTBETCTBHUHM C TPAAUIIUMOHHBIMUA pOCCHﬁCKHMH
CONMOKYJIBTYPHBIMH, HUCTOPHUYCCKUMHU H AYXOBHO-HPABCTBCHHBIMU HCHHOCTAMH, IPHUHATBIMH B
OGH.[CCTBG mpaBujiaMM W HOpMaMu TOBCACHUA U CHOCO6CTByIOT mnponeccaMm CaMoOIlO3HaHUA,



CaMOBOCIIUTaHHUS M CaMOPa3BUTHUS, PA3BUTUS BHYTPEHHEH MNO3UIMH JIMYHOCTH, HATPUOTHU3MA,
YBaXEHUS K 3aKOHY U MPABOMOPSIKY, YEIOBEKY TpyJda U CTaplIeMy IOKOJEHHUIO, B3aUMHOTO
yBaXKeHHsI, 0EPEKHOT0 OTHOIICHUSI K KYJIbTYPHOMY HACJIEIUIO U TPAJAULIUAM MHOTOHAIIMOHAIEHOTO
Hapoza Poccuiickoit @enepaunu, NpUpoae U OKPYKAIOLIEH cpelie.

JIMuHOCTHBIE pe3yNabTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» MOKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaloIIUXCsS PYKOBOJACTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
MO3ULIMEN JINYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTALMH, IO3UTUBHBIX BHYTPEHHHUX YOEKIECHUH,
COOTBETCTBYIOUINX TPAIUIIMOHHBIM LEHHOCTSIM POCCUHCKOTO OOIECTBA, PACIIMPEHUE KU3HEHHOTO
OIIbITa U ONBITA JCSATEIBHOCTH B IIPOLIECCE PEaIUu3allii OCHOBHBIX HAIpPaBICHUI BOCIHUTATEIBHON
NEeATEIbHOCTH, B TOM YHUCJIE B YACTHU:

1) Irpa;KAaHCKOI'0 BOCIIUTAHUA:

c(hOPpMUPOBAHHOCTh  TPAKAAHCKOM  MO3UIMH  OOYYAIOIIErocs Kak AakKTUBHOTO |
OTBETCTBEHHOTO YJI€Ha POCCUHUCKOTO OOIIeCTBa;

OCO3HAaHHUEC CBOUX KOHCTUTYHHOHHBIX IIpaB M O6H33.HHOCTCI>1, YBAKCHHUEC 3aKOHa U
IIpaBoOIOpA KA,

TOTOBHOCTh K COBMECTHOM TBOp‘ICCKOfI ACATCIIbHOCTU IIpHU CO3AaHHUU y‘Ie6HBIX IIPOCKTOB,
pEeIICHUN y‘IG6HBIX 1 IO3HABATCJIbHBIX 3a/1a4, BBIIIOJTHCHUN OMOJIOrMYSCKUX OKCIICPUMCHTOB;,

CIIOCOOHOCTh ~ OTIPENENSATh COOCTBEHHYIO TIO3UIIMIO 10 OTHOLIEHUIO K  SBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSIICHITH €€;

YMCHHUEC YUUTBIBATH B CBOUX JIEHCTBUAX HCO6XO,Z[I/IMOCTB KOHCTPYKTUBHOI'O B3aHMOJCHCTBUA
JIIOJIEH ¢ pa3sHbIMU Y6e)K,Z[eHI/I}IMI/I, KYJIbTYPHBIMHU HCHHOCTAMHA U COLIUAJILHBIM ITOJIO’KCHHUEM

TOTOBHOCTHL K COTPYAHHUYCCTBY B IpoHECCEC COBMCECTHOI'O BBITIOJIHCHUA y‘le6HBIX,
IMMO3HAaBATCIbHBIX U UCCIICAOBATCIIbLCKUX 3a/la4, YBaAXXUTCJIIbHOTO OTHOIICHHUA K MHCHHWIO OIIIIOHCHTOB
npu O6CY)KI[€HI/II/I CIIOPHBIX BOIIPOCOB OHOJIOTHYECKOTO COACPIKAHUSA,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUMCKON TPAKTAHCKOW MICHTHUYHOCTH, MATPHUOTHU3MA, YBAKEHUS K
CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH Iiepes PonnHOM, ropaocTu 3a cBOM Kpai, cBoro Poauny,

CBOM SI3BIK M KYJBTYPY, IPOILIOE U HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoia Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MIPUPOTHOMY HACIIEIUIO U MaMITHUKAM TIPUPOJIBI, TOCTIKCHHUSIM
Poccuu B Hayke, HCKycCTBE, CLIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTH OICHUBATh BKJIAJ] POCCHHCKUX YUEHBIX B CTAHOBJICHUE W PAa3BUTHE OWOJIOTHH,
IIOHUMAaHHUs 3HAYCHUA 6PIOJIOFI/II/I B IIO3HAHHHN 3aKOHOB HpI/IpOIII:I, B JXKH3HHU 4YCJIOBCKA H
COBPEMEHHOTO OOIIECTBA;



ujeiiHas yoexI€HHOCTh, TOTOBHOCTh K CIIY)KeHHIO U 3amure OTedecTBa, OTBETCTBEHHOCTD
3a ero cyns0y;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUS
OCO3HAaHHE NJYXOBHBIX HCHHOCTGI\/’I pOCCHﬁCKOFO HapoJa;
C(i)OpMHpOBaHHOCTB HPABCTBCHHOI'O CO3HAHMS, OSTUYUCCKOI'O ITOBEACHM,

CIIOCOOHOCTH OIICHUBATh CUTyallUI0 U IIPUHUMATh OCO3HAHHBIC PCIICHNA, OPUCHTHUPYACH Ha
MOPaJIbHO-HPABCTBCHHBIC HOPMbI 1 ICHHOCTH;,

OCO3HAHHEC JIMIHOI'O BKJIaJla B IIOCTPOCHUC yCTOﬁ‘IHBOFO 6yzlymero;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAMUTENSAM, CO3JJaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATUSA LUEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TpaAuLUsIMU HapoaoB Poccuu;

4) ICTECTUYECCKOIo BOCIIMTAHUA:

3CTETUYECKOE OTHOLIEHHE K MHpY, BKIOYAs 3CTETUKY ObITa, HAyYHOI'O U TEXHUYECKOI'O
TBOPUYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOLIEHHUI;

IIOHHMMAaHHEC SMOIIMOHAJIbHOI'O BOBI[CI\/'ICTBI/HI JKHUBO npupoasl 1 e€ OECHHOCTH,

TOTOBHOCTb K CAMOBBIPAXKXCHUIO B PA3HBIX BHUAAX HCKYCCTBA, CTPEMIICHUC IIPOABJIATH
KadeCTBa TBOp‘IGCKOfI JIMYHOCTH,

5) puznueckoro - BocnMTaHHAA,  (OPMUPOBAHHMS  KYJBTYPbI  3A0POBbS U
3MOLMOHAJIBLHOIO 0JIArONMOTyYHs:

NOHMMaHMe M peaju3alus 3J0pOBOro U Oe3omacHOro obOpasza *HU3HHM (340pPOBOE MHUTAHUE,
cOOI0ICHNE THUTMEHUYECKHX MpPaBHJI U HOPM, COAJIaHCUPOBAHHBIM pEXHUM 3aHATHH U OTIbIXA,
peryinsipHas pusnueckas akTUBHOCTB), O€pPEKHOI0, OTBETCTBEHHOI'O U KOMIIETEHTHOT'O OTHOLICHHUS

K COOCTBEHHOMY (DPM3MUECKOMY U ICUXUUYECKOMY 3/I0POBBIO;

IMNOHUMAaHHUEC NTCHHOCTU TIIpaBHUJI HWHIUBUAYAJIBHOTO W  KOJIJICKTHUBHOI'O 0e30macHoro
MMOBEACHUA B CUTyallUAX, YTPOKAIOIINX 310POBbIO U JKU3HU n}oneﬁ;

OCO3HAHHE TMOCJIEJCTBUI M HENpPUATUS BpPEAHBIX MPUBBIUEK (YHOTpPEOJIEHUS alIKOroJis,
HapKOTHKOB, KypeHHUsI);

6) TPY10BOr0 BOCIIUTAHUSA:
TOTOBHOCTB K TPYIly, OCO3HaHHE IIEHHOCTH MacTepPCTBa, TPYIOTIO0HE;

TOTOBHOCTHh K aKTHUBHOH JCATCIIBHOCTH TEXHOJIOTUYECKON 1 COHHaHBHOﬁ HaIpaBJICHHOCTH,
CIIOCOOHOCTH HHULIUUPOBATH, IIJIAHUPOBATHL U CAMOCTOATCIIBHO BBIITOJIHATDL TaKYI0 ACATCIILHOCTD,



UHTEpPEC K Pa3IMYHbIM cdepam NpodecCHOHATBHON AEATEIbHOCTH, YMEHUE COBEpIIATh
OCO3HAHHBIN BEIOOP Oynyiel mpodheccuu 1 pean30BbIBaTh COOCTBEHHBIC KU3HESHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO W CaMOOOpPA30BaHUIO HA MPOTSHKEHHH BCEH
KU3HHU;

7) 3K0JIOTM4YEeCKOT0 BOCTTUTAHUS:

HKOJIOTHYECKH 1IEJeCO00pa3HOe OTHOLICHHE K MPHUPOJE KaK MCTOUYHUKY XU3HH Ha 3emIe,
OCHOBE €€ CyIlIeCTBOBAHUS;

INOBBIIICHUEC YPOBH: 9KOJIOTHUECKOM KYJbTYPBI: HpI/IO6peTeHI/Ie OIlbITa IINIAHUPOBAHHA
IMOCTYIIKOB U OLICHKHU UX BO3MOKHBIX HOCJ'ICI[CTBHIZ JJIA OKPY)I(aIOI_Heﬁ Cpeabl;

0CO3HaHHEe II100aILHOro XapaKTepa 3KOJIOIrH4CCKHUX HpO6J’I€M u HYTGﬁ HUX pCHICHUS;

CIIOCOOHOCTh HMCHOJIB30BaTh MPUOOpETaeMble NMPU M3YYEHHH OMOJIOTHMH 3HAHUS M YMEHHS
IpU PpEeHIeHWH MpoOJeM, CBS3aHHBIX C PAMOHAIBHBIM IPUPOAONOIH30BAHUEM (COOIIOICHHE
IPaBWJI IOBE/ICHUS B IPUPO/IE, HAIIPABJICHHBIX HA COXPaHEHNE PAaBHOBECHS B DKOCHCTEMAX, OXPaHy
BUJIOB, 9KOCUCTEM, Onocheps);

AKTMBHOE HEIpUATHE JACWCTBUM, INPUHOCALIMX BpEA OKPYKAIOIIEW MNPUPOIHON Ccpene,
yYMEHHE IPOrHO3UPOBaTh HEOIArONpUATHBIE HKOJIOTMYECKUE TOCIEICTBUS MPEIITPUHUMAEMBbIX
JNEUCTBUN U NIPEAOTBPALLATh UX;

HaJIMYM€ Pa3BUTOTO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTMYECKOM KyJIbTYphI, OIbITA
NEATEIbHOCTH  DKOJOTHMYECKOM  HANpaBJICHHOCTH, YMEHUS  pPYKOBOJCTBOBATHCA HWMH B
[03HABATEJIbHOM, KOMMYHMKATUBHOW M COLMAJIBHOM IIPAKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU IESTENbHOCTH IKOJOTMYECKON HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKl M OOUIECTBEHHOM IPAaKTHUKH, OCHOBAHHOTO Ha JMajore KyJbTyp, CIHOCOOCTBYIOILIETO
OCO3HAHHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBCPHICHCTBOBAHUC SI3BIKOBOM U YHUTATEIIbCKOU KYJBbTYPBI KaK CpCACTBa B3aUMOOCHCTBUS
MCXKAY JIOAbMU U ITIO3HAHUA MHPA,

NOHMMAaHUE CHelU(pUKA OHOJOTMM KaK HayKH, OCO3HaHHs €€ poiau B (OPMUPOBAHUU
palMOHAIBHOIO HAayYHOI'O MBIIUIEHUS, CO3JaHUM LIEJIOCTHOIO IMPEJICTABICHHUS 00 OKpY’KarolleM
MHpE KaK O €IMHCTBE MPUPObI, UEIOBEKa U 00IECTBa, B ITO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH
U pELIEHUH NPOo0JIeM COXpaHEHUs IPUPOJIHOTO PAaBHOBECHS;

yOexXAEHHOCTh B 3HAYMMOCTH OHMOJIOTHH JUIsl COBPEMEHHOM NMBHIM3ALMU: OOecredeHus
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3JIaHUE TEPCIEKTUBHBIX OMOTEXHOJIOTUN, CIIOCOOHBIX
pelats pecypcHble MpoOIeMbl pa3BUTHS YEIOBEYECTBA, MOWCKA MyTEH BBIXOAAa M3 TII00AJIbHBIX
IKOJIOTHYECKUX TPoOJeM M oOecreueHus: mepexo/ia K YCTOMYMBOMY Pa3BUTHIO, PAllMOHAIEHOMY
MCIOJIb30BAaHUIO IPUPOAHBIX PECYPCOB U (POPMUPOBAHHIO HOBBIX CTAHAAPTOB KU3HU;



3aMHTEPECOBAHHOCTh B IOJIYYEHUU OMOJIOTMYECKUX 3HAHUN B LIENSX IOBBIICHUS OOLIEH
KYJIBTYpbl, €CTECTBEHHO-HAyYHOHW TPAMOTHOCTH, KaK COCTaBHOW 4YacTH (DYyHKIIMOHAIBHOU
IpaMOTHOCTH 00ydarouuxcs, popMupyemMoit npu u3y4eHuu OUoJIoruy;

IIOHMMaHUEe CYIIHOCTH METOAOB IIO3HAHMUSA, MWCIOJIB3YEMBIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCHOJb30BaTh IOJydyaeMble 3HAHUS JMJI1 aHaidu3a W OOBSCHEHUs sBJICHUI
OKPY’KAaIOIIET0 MHUpAa M MPOUCXOIAIIMX B HEM HU3MEHEHUM, yMEHHE JejlaTb OOOCHOBAaHHBIC
3aKJIIOYEHHST Ha OCHOBE HAy4YHBIX (PAKTOB M HMEIOIIUXCS JaHHBIX C IENbI0 TMOJyYeHHS
JIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSTCIBHO MCIIOJIB30BaTh OWMOJIOrMYECCKHE 3HAHUS AJi1 pCHICHUSA
npo6neM B PCAJIbHBIX JKU3HCHHBIX CUTYAlIUAX;

OCO3HAaHHEC LICHHOCTHU HaquOﬁ ACATCIIBHOCTH, I'OTOBHOCTH OCYHICCTBIISITH IIPOCKTHYHO U
HCCICA0BATCIIbCKYIO ACATCIIBHOCTD HHAUBHUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh M CHOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHHUIO, K
AKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHWW 10 OHOJIOTMM B COOTBETCTBUU C JKU3HCHHBIMHU
MOTPEOHOCTSAMH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTaHpeI[MeTHble pe?;y.]'II)TaTBI OCBOCHUA y‘I€6HOFO npez[MeTa ((BI/IOJ'[OFI/IH» BKJIFOYAKOT: 3HAYNUMBIC
i HOpPMHUPOBAHUS MUPOBO33PEHHS 00YUAIOIIMXCS MEKIUCITUTUIMHAPHBIE (MEKITPEIMETHBIC)
oOlIeHay4HbIe MOHATHUS, OTPaKAIOIIUE IEIOCTHOCTh HAYYHON KapTUHBI MHpa U Clielu(DUKY
METOJIOB TIO3HAHMUSI, UCIIONB3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIIEeCTBO, SHEPTHUS, SIBIICHHE,
MPOIIeCC, CUCTEMA, HAYYHBIN (DAKT, MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TEOPHUS,
UCCleIoBaHue, HAO0IeHNE, U3MEPEHNE, SKCTIEPUMEHT U IPYTHX ), YHUBEpCaIbHbIe yueOHbIE
neicTBus (M03HaBaTENIbHbIE, KOMMYHUKATUBHBIE, PETYJIATUBHBIE), 00ecreurBatOIINe
(dbopMupoBanue QyHKIIMOHATEHON TPAMOTHOCTH M COITUATBHON KOMIIETEHIIMU 00y4YarOIIXCs,
CIIOCOOHOCTH OOYYAIOIINXCS KCTIONB30BaTh OCBOCHHBIE MEXKIUCITUTUTMHAPHEIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHUBEPCaIbHbIC yUeOHbIE ACHCTBUS B MO3HABATEIHLHON U
COLIMAJIBHOM MTPAKTHKE.

MeTaHpe,Z[MCTHLIC PE3YIbTAaTbhl OCBOCHUA IIPOrpaMMbl CPCIAHCTO 061_[161" (O) O6pa30BaHI/ISI
JOJIKHBI OTpaXXaThb:
OB.naz[elme YHuBEpCaJdbHBIMHA y'-leﬁl-lblMI/I NO03HABATEJIbLHBIMHY J€iiCTBUSIMM:

1) 6a3oBble JiOorMYecKHe 1eHCTBUS:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh W AaKTyaJU3UpOBaTh MpoOJieMy, paccMarpuBarh e¢
BCECTOPOHHE;

UCTIOJIB30BaTh MPH OCBOCHHUH 3HAHHUU MPUEMBI JIOTUYECKOTO MBINUICHHS (aHaIM3a, CHHTE3a,
CpaBHEHUs, KiIacCUpUKAKMKM, OOOOIIEHUs), pacCKpPhIBaTh CMBICT OHOJOTUYECKHX TOHATHN
(BBIOENIATH UX XapaKTEPHbIE IPU3HAKH, YCTAHABINBATH CBSI3U C IPYTUMHU IMOHATUSAMU);

ONpeAC/IsAITL HCIIU ACATCIBHOCTHU, 3aldBad MNapaMCTPbl U KPUTCPpHUU HUX JOCTUKCHUA,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LCIISAMU;



UCMOJIb30BaTh OMOJOIMYECKUE MOHATUSA s OOBSCHEHHs (AKTOB U SBJICHUM KHUBOH
IIPUPOJIBI;

CTPOUTH JIOTHUECKHUE pacCyKIeHUS (MHAYKTUBHBIE, N1ETYKTUBHBIE, 10 aHAJIOTUH), BBIABIISATH
3aKOHOMEPHOCTH U TPOTHUBOPEYUs B PACCMATPUBAEMBIX SBICHUSX, (POPMYIHUPOBATH BBHIBOJABI U
3aKJII0YEHUS;

NPUMEHSTh CXEMHO-MOJICIbHBIE CPEJCTBA IJIsl MPEICTABJICHUS CYIIECTBEHHBIX CBS3CH U
OTHOIICHUN B HM3y4aeMBIX OHOJIOTMUECKUX OOBEKTaX, a TaKKe MPOTUBOPEUYHI pa3HOTO pPoa,
BBISIBJICHHBIX B PA3JIMYHBIX UH()OPMALIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh MJIaH pelieHus IpoOIeMbl ¢ YIETOM aHaIM3a UMEIOIUXCS MaTepUAIIbHBIX U
HEMAaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPCKTUBBI B HACATCIILHOCTb, OLHCHHBATHL COOTBCTCTBHUEC PE3YJIbTATOB LCIIAM,
OLICHUBATb PUCKU HOCJ’IGI{CTBI/If/'I JACATCIIbHOCTH,

KOOPAWHUPOBATh MW BBINOJHATH pPabOTy B YCIOBUSX pEAITBHOTO, BUPTYaJIbHOTO H
KOMOHMHUPOBAaHHOI'O B3aUMOJECHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a3oBble HccCIe0BaATEIbCKUE NeHCTBUSA:

BJIaACTh HaABbBIKaMHN y‘~IG6HO-I/ICCJ'Ie)10BaTCJ'IBCKOI\/’I n HpOCKTHOfI JACATCIIbHOCTH, HaBBbIKaMU
paspeliieHuss MpoOieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY METOJIOB
peIICHUA NPAKTHUYCCKUX 3a1a4, IPUMCHCHHUIO Pa3JINYHbIX MCTOJO0B ITO3HAHU A,

HCIIOJIB30BATh PA3JIMYHBIC BHUABI ACATCIBHOCTH I10 IIOJYYCHHUIO HOBOI'O 3HAHUA, €TI0
WHTEpIpEeTANK, MPeoOpa30BaHUIO W MPUMEHEHHIO B YYEOHBIX CUTYyallMsIX, B TOM 4YHCIIE TMPHU

CO31aHunu y‘Ie6HI)IX N COIMAJIBHBIX ITPOCKTOB,

dbopMHUpOBaTh HAYYHBIA THIT MBIIUICHUS, BJIAJETh HAYYHOH TEPMHHOJOTHUEH, KITFOUEBBIMU
MOHSTUSIMHA U METOAAMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3aJa4ll B OOpa30BATEIBHOW ACATENHHOCTH W
KU3HEHHBIX CUTYalUsIX;

BBIABJIATE NPUYUHHO-CIICACTBCHHBIC CBA3U U AKTYAJIU3UPOBATH 3aa1y, BBIIBUT'aTh TUIIOTC3Y
eé peUiCHUs, HAXOAUTb apryMCHTHI JJId DOKAa3aTCIbCTBA CBOUX yTBCp)KIICHPIfI, 3a1aBaTh MapaMeETpPhbL

Y KPUTEPUU PEILICHHUS,

AHAJIM3UPOBATH MOJYUYCHHEIC B XOJA€ PCIICHHUA 3aJa4u PE3YyJIbTAThl, KPUTUYCCKU OLICHUBATH
HUX JOCTOBCPHOCTD, ITPOTHO3UPOBATH USMCHCHUC B HOBLIX YCJIOBUAX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh IPUOOPETEHHBIH OIBIT;

OCYHICCTBJIATDH I.IeJIeHaHpaBJIeHHBIfI IMOUCK MHCpPEHOCa CPCACTB U CHOCO6OB HeﬁCTBHH B
poecCHOHABHYIO CPey;



YMETb IEPEHOCUTDH 3HaHUA B IIO3HaBaTCIbHYIO u IMPAKTUYCCKYIO obnacTu
KU3HCACATCIIBHOCTH,

YMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTell;

BbIIBUI'aTb HOBBIC HJACH, IIpEAjiaraTb OPUIMHAJIIBHBIC IIOAXOAblI M PCIICHHSA, CTAaBUTH
HpO6HeMBI 1 3aJla4, JOITYCKAroIreC aJIbTCPHATUBHBIC PCIICHUA.

3) padora ¢ nngopMmanmeii:

OpPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HHQPOpManuu (TeKcre ydeOHOro mocolwus,
HAy4YHO-IIOMYJISIPHOM JUTEpaType, OMOIOIMYECKUX CJIOBAPSAX M CIPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAIM3UpOBaThb HHGOPMALMIO PA3JIUYHBIX BHUAOB U (HOpM
IIPEJICTaBICHUS], KPUTUUECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYMBOCTD;

GbopMyIUpOBaTh 3aMpOChl M TPUMEHATh pPA3JIMYHBIE METOIBI MPH IOUCKE W 0TOOope
Ouoornueckoi HHGopMaIi, HeoOX0IMMOM ISl BHITOTHEHUS y4eOHBIX 3a/1a4;

HpI/IO6peTaTb OIIBIT MCIIOJIBb30BaHHA I/IHq)OpMaI_[I/IOHHO—KOMMYHI/IKaTI/IBHbIX TCXHOHOFHﬁ,
COBCPUICHCTBOBATD KYJbTYPY aKTUBHOI'O UCIIOJIB30BAHWA PA3JIMYHBIX ITIOMCKOBBIX CUCTCM,

CaMOCTOSITENIbHO ~ BBIOMpPATh ONTUMAIbHYIO (QOpMYy NpPEICTaBICHUS OHOJIOTHYECKON
nH(popmanuu (cxemsl, rpaduKy, TUarpamMmbl, TaOJIUIbI, PUCYHKH U JIPYTroe);

UCIIOJIb30BAaTh HAy4YHbIM $3bIK B KauecTBE CpeJCcTBAa Ipu paboTe ¢ OHOJOTHYECKON
uHpopManuel: NMPUMEHATh XUMHUUYECKHe, (PU3MYecKHe M MaTeMaTU4YeCKHe 3HAaKu M CUMBOJIBI,
dbopmynel, abOpeBUATypy, HOMEHKJIATYPY, WCIOJIb30BaTh U TMPeoOpa3oBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJCTBA HAIJISIIHOCTH;

BJIQJIeTh HABBIKAMU pACIO3HABaHHWS MW 3almUThl WHGOpManuu, WHGHOPMAIMOHHON
0€30MMacHOCTH JTUYHOCTH.

OB.Haz]e}me YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMHU lIeﬁCTBHﬂMH:
1) o0Omenue:

OCYIIECTBIISITh KOMMYHHUKAIIMM BO BceX cepax »KU3HMU, aKTUBHO Y4acTBOBATh B JHAIIOTE
WU JTUCKYCCHUHU TI0 CYIIECTBY OOCYXJaeMol Tembl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3hIBATH
CY)XJIEHUSI OTHOCHUTEIHHO BBIMIOJHEHHUS TMpeiaraéMoil 3aJadd, YYWUTHIBaTh WMHTEPECHl W
COrJIaCOBAaHHOCTh MO3UIUI JPYTHX YYACTHUKOB JUAJIOra WA JUCKYCCUN);

pacrio3HaBaTh HeBepOallbHbIE CPEACTBA OOIICHUS, TOHMMATh 3HAaU€HUE COIIMATIbHBIX 3HAKOB,
IPENOCHIIIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CUTyallMd, YMETb CMsr4aTbh KOH(IUKTBI U BECTHU
IIEPETOBOPBL;

BIQJICTh PA3IMYHBIMU CHOCOOaMU OOIICHWS W B3aUMOJACHUCTBHS, MOHMMATh HaMepeHUs
IPYTUX JIIOJEH, MPOSBIATh YBaKUTEIbHOE OTHOLIEHHE K COOECeTHUKY UM B KOPPEKTHOM (opme
(bOopMyIHpPOBaTh CBOM BO3PAKEHUS;



pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHUS C HCIIOJIB30BAaHUEM SI3BIKOBBIX
CPEICTB.

2) coBMecTHasi 1eSiTeJIbHOCTb: IIOHUMAaTh M MCIOJb30BaTh MPEUMYLIECTBA KOMAHIHOU U
WHAUBUYAIbHOM  paboThl MpH  peleHuH  OWOJIOTHYECKOH  mpoOieMbl, 0OOCHOBBIBATH

HE00X0IMMOCTb MTPUMEHEHHUS TPYNIOBLIX (HOPM B3aUMOJICHCTBUS MPU PELICHUHN YUeOHOM 3a1a4;

BBI6I/IpaTB TEMATUKY M MCTOAblI COBMECTHBIX HeﬁCTBHfI C y‘IéTOM O6HII/IX HHTEPECOB U
BO3MOXKHOCTEH Ka)XJ0T0 YiIeHa KOJIJICKTHUBA,

MNPpUHHUMATL LCIIN COBMECTHOM ACATCIIbHOCTH, OPTraHHU30BbIBATH W KOOPAHWHUPOBATH
,Z[eﬁCTBI/IH o eé JOCTHXKCHHUIO: COCTABJIATH IIJIaH HeﬁCTBHﬁ, pacapeacisitTb pojind € y‘léTOM MHEHUH

YYaCTHUKOB, 00CYK/IaTh pe3yabTaThl COBMECTHOU PabOTHI;

OLCHUBATb KAa4CCTBO CBOCTO BKJIaJlda U KAXKAOTI'O YUaCTHHKA KOMAaH/bI B O6HII/II71 pE3YbTAT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIC IIPOCKTHI, OLCHUBATHL HMACU C IMO3MIHUU HOBHWU3HBI, OPUI'MHAJIBHOCTH,
HpaKTH‘IGCKOﬁ 3HAa4YUMOCTHU,

OCYHICCTBJIATL IMO3UTHBHOC CTPATCTHYCCKOC IMOBCACHHUEC B PA3JIMYHBIX CUTyalUsIX,
IMPOABJIATH TBOPYECTBO U B006pa)KeHI/Ie, OBITH MHUIWMAaTUBHBIM.

OBjaieHUe YHHBEPCAJIbHBIMYI PEryJsiTHBHBIMU A€CTBUAMM:
1) camoopranuszanus:

WCIIOJIb30BaTh OHMOJOTHUYECKHUE 3HAHHS JJIsA  BBIABJICHUS npo6neM H HUX peHOICHUd B
KU3HCHHBIX U y‘~IC6HI>IX CUTYyalluAIX;

BbIOMpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHUM LIEIEBBIE U CMBICIIOBbIE YCTAHOBKU B CBOMX
JNEUCTBHAX M IOCTYNKax IO OTHOLIEHUIO K >KMBOM MPUPOJE, CBOEMY 3J0POBBIO U 3I0POBBIO
OKpY>KaroIlHuX;

CaMOCTOSITENIbHO OCYIIECTBIIATH TO3HABATENBHYIO JESTEIBHOCTD, BBISBIATH MPOOIEMBI,
CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON JAESITENTbHOCTH U KU3HEHHBIX

CUTYyalluAX;

CaMOCTOATCIIBHO COCTABJIATH IUIAH PCHICHUS Hp06J'ICMBI C y‘{éTOM HMCIOIIUXCA PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U npe;[nhoeHHﬁ;

JlaBaTh OLIEHKY HOBBIM CUTYaLlHsM;
pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEATNIOUTEHHIA;
JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;



Croco0CTBOBaTh (POPMUPOBAHUIO M MPOSIBICHUIO IMIMPOKOH 3PYIUIMHM B Pa3HBIX 00JacTAX
3HaHUi, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBINA M KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTb OLCHKY HOBBIM CHUTyalUsM, BHOCHUTb KOPPEKTHUBBI B ACATCIBHOCTb, OLCHHBATH
COOTBCTCTBHUC PC3YJILTATOB LC/IAM,

BJIAJICTh HABBIKAMU MO3HABATEIBHON pe(hIeKCHH KaK OCO3HAHUS COBEPILACMBIX JCHCTBHHA U
MBICIMTENbHBIX NIPOLIECCOB, UX PE3YIbTaTOB U OCHOBAHWM, HUCIOIB30BAaTh NMPUEMBI pedIIeKCuu s
OLIEHKH CUTYyalluH, BbIOOpa BEPHOIO PELLICHUS;

YMCTb OLICHUBATb PUCKHU U CBOCBPECMCHHO NPUHUMATD PCHICHUA 110 UX CHUKCHUIO,

MMPUHHUMATh MOTHUBBI U AapT'YMCHTBI APYI'UX IIPH aHAJIN3C PE3YJIIbTATOB ACATCIIBHOCTH,

3) npuHsiTHE Ce0s1 M IPYrUX:

MMPpUHHUMATH CC6${, IIOHHUMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

NPUHUMATh MOTUBBI U apI'yMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIbTATOB AEATEIILHOCTH;
IpHU3HaBaTh CBOE NIPABO U MPABO JAPYTUX HA OIINOKH;

pa3BUBAaTb CITIOCOOHOCTH TOHUMATh MUD C O3UIHUHU APYTroro 4€JI0BCKa.

HPEIMETHBIE PE3YJIBTATDI

[IpenmeTHbie pe3ynbTaThl ocBoeHus mporpaMMbl COO o 61onoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crenuduyeckue A yueOHoro npeamera «bruonorusy HaydHble 3HaHUS, YMEHUS U
CHOCOOBI IeUCTBUI IO OCBOCHUIO, HHTEPIIPETALINH

U peo0pa3oBaHUIO 3HAHUHM, BUJIBI JIESITEIBHOCTH IO MOIYYEHUIO HOBOTO 3HAHUS U IPUMEHEHUIO
3HAHUU B PA3IMYHBIX YYEOHBIX CUTYAIUSAX, & TAKKE B PEAIbHBIX )KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX ¢ OHonorueil. B mporpaMme npeaMeTHbIe pe3yabTaThl IPeICTaBIEHBI IO TO1aM
oOydJeHwus.

[IpenMeTHBbIE pe3ynbTaThl OCBOEHUS yueOHoro mpeamera «buonorusi» ¢ 10 Kaacce NOTKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAaHUI O MecTe€ M POJM OHOJIOTUM B CHCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa M
HAay4YHOTO MHMPOBO33PEHHS, O BKJIAJE€ POCCUHUCKHUX M 3apyOEKHBIX y4EHBIX-OMOJIOTOB B pa3BUTHE
6uosioruy, PyHKIIMOHAILHOW TPAMOTHOCTH YeJIOBEKa Ul PELIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE pacKphIBaTh COJEp)KaHHE OMOJIOTMYECKMX TEPMHHOB M MOHATHIl: JKU3HB, KIIETKA,
opraHusM, Metadbonu3M (0OMEH BELIECTB U MPEBpaIlleHHe SHEPIHH), TOMEOCTa3 (CaMOpEeryJIsIIusi),



ypOBHEBas  OpraHM3alus  JKUBBIX  CHCTEM, CaMOBOCITpOU3BeZeHHE  (PermpoayKIIHs),
HAaCJEACTBEHHOCTh, I3MEHUYMUBOCTb, POCT U Pa3BUTHE;

YMEHME U3Jaratb OMOJIOIMYECKHE TEOpUM (KJIETOYHAs, XPOMOCOMHAs, MyTalllOHHas,
[EHTpaJIbHAsl JO0rMa MOJIEKYJsipHOH Ouonoruu), 3akonel (I'. Mennens, T.Moprana, H.
W. BaBunoBa) u yueHus (0 LEHTpax MHOrooOpasusi U MPOUCXOXKIEHHs KyIbTYpHBIX pacTeHui H.
. BaBuiosa), onpenensaTh TpaHULbl UX IPUMEHUMOCTH K JKHBBIM CHCTEMaM;

YMCHHUC BJIAJACTh MCTOJAaMH HAYYHOI'O0 IMO3HAHUS B OHOJIOrUN: Ha6JIIO,HeHI/Ie 1 OIIMCAaHUC
KHUBBIX CHCTEM, IIPOLHECCOB U HBHeHHﬁ, opranu3anvs W IPOBCACHUC OHMOJIOTHYECKOTO
OKCIICPUMCHTA, BBIABWKXCHUC THUIIOTE3bI, BBIABJICHUC 3aBUCUMOCTH MCEKAY HUCCICAYCMbIMU
BCIN4YNHaMMH, 00BsCHEHHE IMOJIYUYCHHBIX PE3YyJIbTATOB, UCIIOJIb30BAHHBIX HAYUHBIX HOHHTHﬁ, Teopnﬁ
1 3aKOHOB, YMCHHC [1€J1aTh BbIBOJIbI HA OCHOBAHWH ITOJYUYCHHBIX PE3YJIbTATOB,

YMCHHUEC BLIICIATH CYIICCTBCHHBLIC IIPHU3HAKKW BHUPYCOB, KIICTOK IPOKAPUOT UM IOYKAPHUOT,
OJTHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPraHM3MOB, OCOOCHHOCTH IPOIIECCOB: OOMEHA BEIIECTB U
MIPEBpPAICHUS] DHEPTHH B KIIETKE, (DOTOCHHTE3a, IUTACTUYECKOTO M JHEPreTUYeCKOro OOMEHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIUIOJIOTBOPCHHUS, Pa3MHOXKCHUS, HHIMBHIYaJIbHOTO DPa3BUTHUS
opranusma (OHTOTEHE3);

yMEHUE MPUMEHSTH TOJTYYEHHBIE 3HAHUS JJISI OOBSICHEHUS OMOJOTUYECKUX IMPOIECCOB U
SIBJICHUH, JJISI IPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM KU3HH C ILIENbI0 00ecreueHus
0€30IaCHOCTH CBOETO 3/I0POBbS M 370POBbSl OKPY>KAIOLINX JOAEH, COOMIOICHUSI HOPM T'PaMOTHOTO
MOBE/ICHHUA B OKpYXKAIOIIEeH NPUPOIHON cpene, NMOHUMaHUE HEOOXOIMMOCTH HCIOJIb30BaHUS
JOCTUKECHUM COBPEMEHHOI Owonoruu U OMOTEXHONOTHI N1 PalMOHAIBHOTO
MIPUPOIONOIB30BAHUS;

YMCHHUEC peIIaTb JJICMCHTAPHBIC TCHCTHYCCKUC 3agadud Ha MOHO- H }II/IFI/I6pI/IILHO€
CKpCHIMBAHUC, CHCIIIICHHOC HACJICIOBAHNUEC, COCTABJIATDH CXCMbI MOHOI‘I/I6pI/I,[[H01"O CKpCUIMBAaHU IJId
MNpeaACKasaHus HACJICAOBaHUA IPU3HAKOB Y OPraHnu3MOB;

YMEHHE BBIMIOJIHATH JTAOOPATOpHbIE M MpaKTHUecKue paboThl, cOOII0AaTh MpaBUiia MPHU
paboTte ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KpPUTHUYECKH OLEHUWBAaTh M WHTEPHPETUPOBATh HHGOPMAIUIO OHOJIOTHYECKOTrO
COJZIepKaHusl, BKIIIOYAIONIYIO TICEBJIOHAyYHBbIE 3HAHHUS W3 pPa3IMYHBIX HCTOYHHUKOB (CpelcTBa
MaccoBOW HMH(OpMAIMK, HAYYHO-IOMYJISIpHbIE MaTepuaibl), 3TUYECKHE AaCMEKThl COBPEMEHHBIX
UCCIIeIOBAaHM B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHBIC TMHCHMEHHBIE U YCTHBIE COOOIICHUs, 0000IIas
OMOJIOTHYECKYI0 HH()OPMAITHIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO WCIIOIH30BaTh TOHITHIHHBINA
anmapaTt OMOJIOTHH.

[TpenMeTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO npeamera «buonorusi» ¢ 11 Kiracce NOKHBI
OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHWK O MECTE€ W POJIM OHOJIOTUM B CHCTEME HAYYHOTO 3HAHUs
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAy4YHON KapTHUHBI MHpa U



HAyYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUHUCKHX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouonoruu, GyHKIIMOHAILHON IPaMOTHOCTH YEJIOBEKA JIJIsl PEIICHMSI )KU3HCHHBIX 33]1a4,

YMCHHUC PACKPBIBATHL COACPIKAHUC 6I/IOJIOI‘I/I‘-IGCKI/IX TCPMHHOB U MOHATHH: BU/J, ITOITYJIAAWA,
reHO(OH 1, IBOJIIONHS, ABWKYIIHE CUJIBI ((PaKTOPHI) IBOIIOIHH, TPUCIIOCOOICHHOCTh OPTaHU3MOB,
BU1000pa30BaHKe, YKOJOTHICCKUE PAKTOPBI, IKOCHCTEMA, TIPOYIICHThI, KOHCYMEHTBI, PEIYIICHTHI,
[[eNU MUTAHUS, YKOJIOTUYEeCKas miupaMua, OMoreoneHos, ouocdepa;

YMEHME M3jaraTb Ouojormueckue Teopuu (dBomronuoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOpHs HBOJIOLUM), 3aKOHbI M 3aKOHOMEPHOCTH (3apojsiuieBoro cxozicrsa K.
M. Bapa, yepenoBaHus rinaBHbIX HampasieHuil u nyrteidl sBomounu A. H. CeBeproBa, ydeHHs O
6uocdepe B. 1. BepHasickoro), onpenensts IpaHULbl UX TPUMEHUMOCTH K KHUBBIM CUCTEMAM;

YMCHHUEC BJIAJACTb MCETOJAAMH HAYYHOI'O ITO3HAHUS B OMOJIOTHU: Ha6J'IIOI[CHI/IC 1 OIIMCAaHHC
JKHUBBIX CHUCTEM, IIPOLCCCOB U $IBJI€HI/II7I, opranu3anvss MW IHPOBCACHUC OHOJIOrUTYECKOI0
OKCIICPUMCHTA, BBIABHXXCHUC THUIIOTE3bI, BBIABJICHUC 3aBUCUMOCTH MCEKAY HUCCIICAYCMbIMU
BCJIIMYHNHaMU, 00BsACHCHHE IMOJIYUYCHHBIX PE3YJIbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX HOH?ITI/IfI, TGOpI/If/'I
1 3aKOHOB, YMCHHC [1€JIaTh BBIBOJbI HA OCHOBAHUH ITOJYUYCHHBIX PE3YJIbTATOB,

YMEHHUE BbLIEIATh CYLUIECTBEHHBIC NMPU3HAKU CTPOCHUS OMOJIOTMYECKUX OOBEKTOB: BHUJOB,
MOMYJISALUHI, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOT€OI[EHO30B 1 SKOCHCTEM, OCOOEHHOCTH
MPOIIECCOB:  HACIIEACTBEHHOW W3MEHUMBOCTH, €CTECTBEHHOrO OTOOpa, BHI000pa3oBaHUs,
MPUCIIOCOOJIEHHOCTH OPTraHU3MOB, JEUCTBUS SKOJOTHYECKUX (PAaKTOPOB HA OpPraHU3MbI, EpeHoca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHCTEMAaX, aHTPOIOTEHHBIX M3MEHEHUH B YKOCHCTEMaX CBOEH
MECTHOCTH, KPyTOBOPOTA BELIECTB U OMOr€OXMMHUYECKUX IIUKIOB B Onocdepe;

YMEHHE TPUMEHSTH IMOJyYEeHHbIE 3HaHUSA N7 OOBSCHEHUS OMOJIOTUYECKHX IMPOIIECCOB U
SIBJICHUH, JJISI IPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM KU3HH C ILIENBI0 00ecreueHus
0€30MMacCHOCTH CBOETO 3[I0POBBS U 3J0POBbsI OKPYKAIOIIUX JIOJEH, COOMI0IEHUs HOPM TPAMOTHOTO
MOBEJICHUSI B OKPYXKAIOIIEH NPUPOJHON cpene, MOHUMaHHWE HEOOXOAMMOCTH HCIOJIb30BaAHUS
JOCTUKEHHUH COBPEMEHHOM OMOJIOTUH IS PAIllHOHATBHOTO TPUPOIOTIOIB30BaAHUS;

YMCHHUEC pelIaTh 3JICMCHTAPHBIC OMOJIOTHYeCKUe 3ala4yi, COCTaBJIATh CXEMbI IICPCHOCA
BCIICCTB U SHCPI'UU B 3KOCUCTCMAX (I_ICHI/I HI/ITaHI/ISI);

YMEHHUE BBIMOJIHATH JIAOOpAaTOpPHBIE M TNpaKTHUECKUEe padoThl, COOMI0JAaTh IMpaBHia NPH
paboTte ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHE KpPUTHUYECKH OLIEHWBAaTh M MHTEPIPETUPOBATh HH(OpPMALKIO OHOIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIONIYIO TICEBJIOHAyYHBbIE 3HAHHUS W3 pPa3IMYHBIX HCTOYHHUKOB (CpelcTBa
MaccoBoW HMHGpOpMAIUM, HAyYHO-TIONYJSpPHBIE MaTepHalbl), paccMaTpuBaTh TII00aJIbHBIE
HKOJIOTHYECKUE TPOOIEMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3UILIHUIO;

yMEHHE CO3/7aBaTh COOCTBEHHBIE MHCHBMEHHBIE W YCTHBIE COOOIIEeHMs, 00001Ias
OHMOJIOTMYECKYI0 HH(POPMAIIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO MCIOJIb30BATh MOHATHHHBIN
ammapar OMOJIOTHH.



TEMATUYECKOE NTAHNPOBAHMUE

10 KNACC
KoJsnvecTBO 4acoB DJIeKTPOHHBbIE
HanmeHoBaHue pa3/ie/ioB U TeM u¢poBbIie
Ne n/m pasi Konrpoabnsie IIpakruueckue (unbp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuoreka [{OK
I buosorns kak Hayka 2 0.5 https://m.edsoo.ru/7{41c292
2 JKuBBIE CHCTEMBI U UX OpraHu3alys 1 bubmorexa LIOK
p t https://m.edsoo.ru/7f41c292
. bubnunoreka LIOK
1
3 XUMUYECKUN COCTaB U CTPOCHHUE KIIETKU 8 1 hitps.//m.cdsoo.r/7f41c292
bubmuoreka [{OK
4 KB3HCACATENEHOCTE KICTKH 6 https://m.edsoo.ru/7{41c292
5 PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE 5 1 bubnmnoreka HOK
OpraHu3MoB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTh M H3MEHUYMBOCTh 2 1 15 bubmmoreka IIOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
8 PeszepBHOE Bpems 1 bubsmorexa [TOK
P P https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 4



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

11 KIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/ Konrposbnsie  IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
bu6nmorexa [IOK
! IBOMOIMORHAT GHoNOrus ? 1 ! https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 05 bubnnoreka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpyXkaroias cpeaa 5 1 bubmorexa [JOK
p pyraomas cpet https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
1
4 Coo01ecTBa ¥ SKOJIOTUUECKUE CUCTEMBI 9 hitps://m.cdsoo.rw/7f41cc74
bubnunoreka LIOK
> Peseparioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 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

ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne ugposBbie
Tema ypoxa Konrposnbubie IIpaktnueckne KIC wpp
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 buoiiorus B cucreMe Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[TpakTuueckas padora Ne 1
2 ((ﬁCHOJH)SOBaHI}I)e a3JIMYHBIX METOLOB 1 0.5 Brommozexa [OK
P ' https://m.eds00.ru/863¢6122
PU U3YYCHUH OMOIOTUYECKUX
00BEKTOBY
3 buonoruueckue cucTemsl, IPOLIECCH U 1 bubnnoreka [JOK
X U3Y4YCHUE https://m.edso00.ru/863e¢6564
XUMHUYECKU COCTaB KIIeTKU. Boma u bu6mmoreka [IOK
4 1
MHHEPAIBHBIE COJIA https://m.edsoo.ru/863e674¢
bu6mmoreka [IOK
5 benku. CoctaB u cTpoeHue 0eIKoB 1 hitps-//m.eds00.rw/863¢6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas pabora
6 No 1 «U3 EHI/IC KaTaIJ)IHTI/II)quK(I:ﬁ 1 0.5 bubmorexa HOK
B i ' https://m.eds00.ru/863e6b72
AKTUBHOCTH (pepMEHTOB (Ha MpUMepe
aMUIIa3bl WA KaTalasbl)»
bu6mmorexa [IOK
! YTIeBOAEL. JHmH e ! https://m.eds00.ru/863e6870
8 Hyxneunossie kucinorsl. AT® 1 bubmorexa [JOK

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 MeToIbl U3y4EHHUS KIIETKU.

bubmuoreka [JOK

? Kaerounas reopus. Kuerka kax https://m.edsoo0.ru/863e6e88
1IEJIOCTHAsSI )KUBAs CUCTEMa
10 Kontponbnas padora Ne 1
CrpoeHue 3yKapuOTUYECKON KIIETKH.
JlaboparopHuas pabota Ne 2 «M3yueHue
CT oelim;l II)meT(f)K acTeHUH a Bubmaorexa ITOK
11 P o P o 0.5 https://m.eds00.ru/863e6ff0
KUBOTHBIX, TPHOOB 1 GAKTCPHH O/ https://m.edsoo.1ru/863e716¢
MHKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenaparax u ux OluCaHue)
bu6mmorexa [IOK
12 OOMeH BeleCTB WK META00IN3M hitps://m.cds0o.rw/863e766¢
bu6mmorexa [IOK
13 PorocuiTes. XemocnHTes https://m.edso00.ru/863¢7¢98
. bubmuorexa [JOK
14 JuepreruaecKuii oomen https://m.edsoo.ru/863c¢7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
KJeTku. Mutos. JlabopaTopHas pabora
15 Ne 3 «Habmonenue MII;TOSE B KJ'II;TKaX 0.5 bubmotexa [JOK
- o ) https://m.edsoo.ru/863e7dc4
KOHYHMKA KOPEIIKa JTyKa Ha TOTOBBIX
MHUKpOIIpenaparax»
16 buocunres 6enka. Peaknus bu6mmoreka [IOK
MaTpUYHOIO0 CUHTE3a https://m.edsoo.ru/863e796e
bu6mmoreka [IOK
17 Tpancasus — Ouocuntes benka https://m.edsoo.ru/863e796¢
18 Hexknerounsie ¢hopmbl )KU3HU — bubnnoreka [JOK
BHUPYCHI https://m.edsoo.ru/863e¢7540
bu6mmorexa [IOK
19 @opMBI Pa3MHOKEHUS OPTaHU3MOB https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e83 1e



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

bubmuorexa [JOK

20 Meiios https://m.edsoo.ru/863¢e7f4a
OO06pa3oBaHue U Pa3BUTHE MOJIOBBIX
k1eTok. OIIONOTBOPEHHE.
21 JIaGopato Ha;[ a6opTa Ne 4 «3yuenue 0.5 Eubmorexa ITOK
parTop p - ya ) https://m.eds00.ru/863e81b6
CTPOCHHUSI MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
2 WNunuBunyansHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MoOB https://m.edsoo.ru/863e8436
73 ['eneTnka — Hayka o bubnuoreka [IOK
HAacCJIE€JICTBEHHOCTHU U U3MEHUYUBOCTH https://m.eds00.ru/863e8612
3aKOHOMEPHOCTH HACIEIOBaHUI
24 5| 1/13Ha1<01£.) MoHoru6b I/IIJIIHOC Brommozexa [OK
P ) p https://m.edso0.ru/863e8878
CKpEITMBaHUE
WTHOPUIHOE CKPEIUBAHUE. 3aKOH
25 SGSaBI/II():Hf/IOFO Haiﬂf OBaHMsA Bubmiorexa ITOK
A https://m.edsoo.ru/863¢89a4
MIPU3HAKOB
CuerieHHOE HacJIeIOBaHUE
npusHakoB. JIabopaTopHas pabora Ne 5
«3y4yeHue pe3ynbTaToB bubnnoreka [JOK
26 0.5
MOHOTUOPUAHOTO U AUTHOPHUIHOTO https://m.edsoo.ru/863e8c60
CKpEIIUBaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKPOIpEnapaTax»
T'enetnka nosna. HacieqoBanue bu6mmoreka [JOK
27
MPHU3HAKOB, CIETUJIEHHBIX C MOJIOM https://m.eds00.ru/863e8c60
HN3smenunBocth. HenaciencreeHHas
M3MEeHYUBOCTh. JlaboparopHas pabota
28 Ne 6. 3yuenue MoaupukannoHHON 0.5 bubmorexa [JOK

HU3MCHYHUBOCTHU, TIOCTPOCHUC
BAapHUAllMOHHOTO psja U BapHaHHOHHOﬁ

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

KpHUBOW»

HaCJ'IC,I[CTBeHHaH N3MCEHYHBOCTbD.

9 JlaGopaTtopHnas pabora Ne 7. «AHanu3 1 0.5 bubnnoreka [HOK
MyTaluui y Jpo30¢huibl Ha TOTOBBIX ’ https://m.edsoo.ru/863e8efe
MUKpOIIpenaparax»

I'enernka yenoBeka. Pe3epBHbIN yPOK.

30 O060011IeHNE 10 TEME 1 bubmuoreka [JOK
«HacnencTtBeHHOCTE M UBMEHUYUBOCTD https://m.edsoo.ru/863e8d78
OpPraHU3MOBY

31 KonTponbHas padora Ne 2 1

32 Ceneknus Kak HayKa M IpoLece 1 Bubmzorexa LIOK

https://m.edsoo0.ru/863e¢9214

13 MeToabl 1 OCTHKEHUS CeJICKIIUNU 1 bu6mmoreka [IOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e¢9214

34 buotexHosorus kak orpacib 1 bubnuorexa [JOK
MPOU3BOACTBA https://m.edso00.ru/863¢9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



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 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne nudpoBLIe
Tema ypoka Konrpoabusie IIpakruueckume KIC p
n/n Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
1 DBOJIIOLMS U METO/IbI €€ U3yUEHUS 1 bubmorexa [JOK
H A v https://m.edsoo.ru/863ea20e
) WcTopus pa3BuTHs NpeacTaBieHui 00 1 bubnuoreka [IOK
3BOJIIOLUN https://m.edsoo0.ru/863¢9570
bubmuorexa [JOK
3 MukpoBosionHs ! https://m.edsoo.ru/863e9cle
[Tomymsius Kak IeMeHTapHas
€IMHUIIA BUJIA U IBOJIOIHH.
4 H£2160 I;To Hilﬂ abota JI\;O 1 1 0.5 bubmorexa HOK
patopHai p B ' https://m.eds00.ru/863¢99c6
«CpaBHEHUE BUJIOB 10
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnnorexka [HOK
(bakTOpBhl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuotexa [JOK
6 EcrecTBeHHbIi 0TOOp U €ro hopmbl 1 hitps://m.cdsoo.ru/863e9ed0
Pe3ynbTaThl 3BONMIOLMY:
MPUCIIOCOOIEHHOCTh OPraHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas 1 0.5 bubnuotexa [JOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCIIOCOOJICHHOCTH OpraHu3Ma U eé
OTHOCHTEIJIBHOTO XapaKTepay
Hanpasnenust u myTd MaKpo3BOJIIOLMU bubnuoreka [IOK
8 1
HeobOpatumocTs 3BOMIONINN https://m.edsoo.ru/863e9cle
9 KonTponpHas padora Nel 1 1



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

HcTopus xu3Hu Ha 3emile U METOAbI €€

10
W3YYCHHUS
1 ['unoTe3sl NPpOUCXO0XKACHUS )KU3HUA HA bubnnoreka [HOK
3emiie https://m.edsoo.ru/863ea5a6
PazButue xu3Hu Ha 3emMIie Mo 3pam u bubnmoreka [JOK
12
nepuoaam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOITIOIUU
ACTUTEJILHOIO U XMBOTHOT'O MHpA.
13 pH aktuyeckas padora Ne 1 «U13 peHI/IC 0.5 bubmorexa HOK
P p - z’q ’ https://m.edsoo.ru/863ea8bc
MCKOMAEMBIX OCTATKOB PACTCHUH H
KUBOTHBIX B KOJUICKIIHSIX)
CoBpeMeHHas cuctemMa OpraHu4ecKoro bubnuorexa [JOK
14
MHpa https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeJoBeKa (aHTPOIOreHe3) bubmorexa HOK
H p https://m.edsoo.ru/863eac2c
16 JBrxyme cuibl ((aKTophI) bubnnorexa [HOK
aHTPOIIOT€HE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaTUU IBOTIOLIUN
YesioBeKa
UenoBeyeckue pacsl U MPUPOTHBIE bubnuotexa [JOK
18
ajarnTalyy 4yeiaoBeKa https://m.edsoo.ru/863caea2
PezepHblit ypok. O60011eHNE 110 TEME
19 «BO3HUKHOBEHME U Pa3BUTHUE KU3HU
Ha 3emie»
20 DKOoJ0rus Kak HayKa
Cpensl 0OuTaHUs U YKOJIOTHIECKHE bubnmoreka [JOK
21
(hakTophI https://m.edsoo.ru/863eafec
AbunoTtnueckue GpakTopbl.
22 JlaGopatopHnas pabota Ne 3. 0.5 bubmmorexa [OK

«Mopdomnoruueckue 0COOEHHOCTH

https://m.edsoo.ru/863¢eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

pacTeHHIA U3 pa3HbIX MECT OOUTAHUS.
Jlaboparopuas padota Ne 4. «Bnusiane
CBETa Ha POCT U Pa3BUTHE YCPECHKOB
KoJIeyca»

23 buotnueckue hakropsl bubmorexa [IOK
https://m.edsoo.ru/863eb348
DKOJIOTHYECKUE XaPAKTEPUCTUKHI
4 nomyssitiun. [Tpaktudeckast padora Ne 0.5
2 «[Toacy€Tt MmIOTHOCTH MOMYJIAIIHI
pa3HbIX BUJOB PACTCHUI»
bubmuorexa [JOK
25 Coo0miecTBa OpraHu3MOB — OHOIIEHO3 hits://m.c dsogm 1863ebd6a
26 DKOJIOTUYECKHE CUCTEMBI bubmuorexa [JOK
(3K0CcHCTEMBI) https://m.edsoo.ru/863eb46a
21 Dxaronmacerue mupaan, Cootiors BuGorera LIOK
skocucTem. CyKiieccus https://m.edsoo.ru/863eb5fa
28 [IpupoaHbIe SKOCHCTEMBI
29 AHTPONIOT€HHBIE 3KOCUCTEMBI
30 KonTpomnbHas padora No2 ngg;;fg;gﬁg 63ebb5e
| B 10K
https://m.edsoo.ru/863ebd 16
CYIIECTBOBaHUS OHOCHEpHI
32 UYenoseuecTBo B Omochepe 3emnu
33 CocymiecTBoBaHUE TPUPOIBI U bubnuotexa [JOK
YEeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBubIil ypok. O6001IEHHE TEMBI
34 «Coo0011ecTBa ¥ DKOJIOTUUECKHE

CUCTCMBI»



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

OBIIEE KOJIMYECTBO YACOB I10
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