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yueOHoro npeamera «buoJsiorusi. bazoBblii ypoBeHb»

st o0ydaromuxcst 10 — 11 kmaccos



MNOACHUTEJIBHAS 3AIIMCKA

IIpu pa3paborke mporpammsbl MO OMOJOIMH TEOPETHUYECKYIO OCHOBY JUISL OIpENENICHUS
NOAX0/0B K (OPMHUPOBAHMIO coOfepkaHus ydeOHoro mnpenmera «buomorus» cocraBwin:
koHIenTyanbHble moioxeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH LIEJICH, COJEpKaHUs,
pe3ynbTaToB O0y4eHHs U TPeOOBAHUN K YPOBHIO NMOJITOTOBKHM BBIIYCKHHUKOB, IOJOXEHUS 00
O0ImMX LeNAX U NPUHIUIAX, XAPAKTEPU3YIOIUX COBPEMEHHOE COCTOSIHME CHCTEMBbl CPEIHEro
obmiero obpazoBanus B Poccuiickoit denepanuu, a Takxe MOJIOKEHUs O crienupuke OUOJIOrHH,
e 3HAYCHWU B TO3HAHHMU >KUBOH MPHUPOJBl M O0ECIEUCHHH CYIIECTBOBAHMS YEJIOBEYECKOTO
obmectBa. CoOriacHO Ha3BaHHBIM ITOJIOKEHUSM, ONpPEeSieHbl OCHOBHBIE (DYHKIIMH TPOTPAMMBbI
110 OMOJIOTUH U €€ CTPYKTYpa.

[Tporpamma no Guosoruu AaéT npejacTaBieHHe O LesaX, 00 oluiel crpareruu o0y4eHus,
BOCIIUTAHUS M Pa3BUTUS OOyYarOIIMXCS cpeacTBaMu ydyeOHoro mpenmera «buonorusy,
onpenenser 00sA3aTeIbHOE MNPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpy, paclpejieieHue Io
paszenaM M TeMaM, PEeKOMEHAYyEeMYI0 IOCIeI0BaTeIbHOCTh M3Y4YEHHUs y4eOHOTro Marepuaia c
y4€TOM MEXKIIPEIMETHBIX U BHYTPUIPEIAMETHBIX CBSI3€H, JIOTUKA 00pa30BaTENIbHOTO Mpolecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yJaroInXCs.

B mnporpaMme mno OHONOTHHM TakKe YYUTHIBAIOTCS TpPeOOBaHUS K IJIAHUPYEMBIM
JUYHOCTHBIM, METalpeJIMETHbIM M IPEIMETHBIM pe3ylbTaTaM oO0ydeHus B (HOpMUPOBaHUU
OCHOBHBIX BHJIOB Y4€OHO-I103HABATEIbHOMN A€ATEIIbHOCTH/y4eOHBIX JecTBUI 00yUaromuxcs 1o
OCBOCHHIO COJIEPKAHMSI OMOJIOrMYECKOro 00pa3oBaHMUsL.

B mporpamme no 6uonorun (10—-11 kmaccel, 0a30BbIii ypOBEHb) peaqu30BaH MPUHIUIT
IPEEMCTBEHHOCTH B H3y4eHUM Ouojoruu, Osarojapss dYeMy B HEH IpPOCMaTpUBAETCs
HalpaBJIEHHOCTh HA PAa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYYHOI'O
MHUpPOBO33PEHUS, IICHHOCTHBIX OpPHEHTALMi  JIMYHOCTH, HKOJIOTUYECKOTO  MBIIUICHHS,
IpEACTaBICHUH O 3740pOBOM o00pa3e KHU3HM U OEpeXHbIM OTHOIIEHHWEM K OKpy’Karouen
npupoaHoit cpene. IlosTomy Hapsay ¢ u3ydyeHMEM OOIIEOMOJIOTMYECKHUX TEOpHH, a Takxke
3HAHUI O CTPOEHUU KUBBIX CUCTEM PA3HOI'O PaHTra M CYIIHOCTH OCHOBHBIX IMPOTEKAIOLIMX B HUX
IIPOLECCOB B IporpamMme IO OWOJIOTMH YAEJIE€HO BHUMAaHHE MCIIOIb30BAHUIO IOJYyYEHHBIX
3HaHUH B IOBCEAHEBHOM JKU3HU VIS PEILICHHs MPUKIATHBIX 33/1a4, B TOM YHCIE: MPO(UITAKTHKH
HACJIC/ICTBEHHbIX ~ 3a00JI€BaHMH  4YeJOBEKa, MEAMKO-TEHETHYECKOIO0  KOHCYJIBbTUPOBAHMS,
000CHOBaHUA 3KOJOIMUYECKH 11eJ1IeCO00pa3HOro MOBEAECHUS B OKpY’Kalolleld MPUpOAHON cpene,
aHaM3a BIMAHUS XO3AWCTBEHHOHM JEATENBPHOCTH 4YEJIIOBEKAa Ha COCTOSHHE MPHUPOJHBIX U
UCKYCCTBEHHBIX 9KOCHCTEM. YCUJICHHE BHUMaHMA K NPUKIAJHOW HAIMPAaBICHHOCTH Yy4eOHOTO
npeamera «buosaorus» NpoJUKTOBaHO HEOOXOIMMOCThIO 00€CHeueHHUs! YCIOBUH JUIsl pelIeHus
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYecKoro o0pa3oBaHus, KOTOpas Npernonaraet
dopmupoBaHre y OO0yYarOIUXCS CHOCOOHOCTH AANTUPOBATHCA K H3MEHEHHUSM TUHAMUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOI'O MUDA.

buonorus Ha ypoBHe cpenHero oOmiero oOpa3oBaHUsl 3aHUMaeT BaxHoe Mmecto. OHa
obecnieunBaeT (popMupoBaHue y OOy4yaroIIMXCsl MPEACTaBICHUH O HayyHOW KapTHHE MUDA,
pacummpsieT 1 0000IIaeT 3HAHUS O KUBOK NPUPOE, €€ OTIMUYUTEIBHBIX MPU3HAKAX — YPOBHEBOM



OpraHu3ali YW 3BOJIOLMH, CO3Ma€T YCIOBUS IS IO3HAHMS 3aKOHOB JKUBOW HPHUPOJBL,
dbopMupoBaHus (YHKIIMOHATBHOW TPAMOTHOCTH, HABBIKOB 3JI0pPOBOrO M Oe3omacHoro oOpasa
YKU3HU, 3KOJIOTUYECKOIO MBIIIIJIEHUS], LIEHHOCTHOI'O OTHOIIEHHUS K )KUBOM NPUPOJIE U YEIIOBEKY .

bonbmioe 3Hadenwe OWONIOTHA HMMEET TakKe JUISl PELIEHUS BOCHUTATENBHBIX U
pa3BUBAIOIIKX 3a/1a4y cpeiHero oluiero oopazoBanus, colpanuzanuu odyyaromuxcs. M3ydyenue
Ouoaorun o0ecrnieurBaeT YCIIOBHS JUTSL dbopMupoBanus MHTEJUIEKTYaJIbHBIX,
KOMMYHHKAITUOHHBIX W WH(OPMAIIMOHHBIX HABBIKOB, SCTETHYECKON KYJIBTYpPBI, CIIOCOOCTBYET
MHTErpanuy OWOJIOTMYECKUX 3HAHUUN C MPECTABICHUSMU U3 JAPYTUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMUH U reorpaduu. HazBanHble MOT0XKEHUS O MPeAHA3HAYEHUU Y4eOHOTO
npenMera «buonorus» cocraBUiIM  OCHOBY [UIsl ONpPENENEHHS IOAXOJI0B K OTOOpy H
CTPYKTYpPHUPOBAHUIO €T0 COJIEPKAaHUSL, IPEJICTABICHHOIO B IPOrpaMMe 10 OMOJIOTUH.

OTt60p conepkanust yuedHoro npeamera «buonorus» Ha 6a30BOM ypoOBHE OCYIIECTBIIEH C
MO3UINI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOydaroIIuecs TOJIKHBI
OCBOWTH 3HAHMUA M YMEHHs, 3HAUUMbIC Ui (POpPMUPOBaHUS OOIIECH KYJIbTYphI, ONPEICISIONINe
aJIcKBaTHOE IIOBEJICHUE 4YEJIOBEKA B OKPYKAIOLIEH INPUPOAHON cpesne, BOCTPEOOBAaHHBIE B
MOBCEIHEBHOM XKM3HU U MPAKTHUECKOH AesTenbHOCTH. Oco00e MECTO B ATOW CHUCTEME 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJIEpP)KaHUsA, KOTOpbIE CIy>KaT OCHOBOM uis  (OpMHUpPOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-HAy4YHOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTALUAX JIMYHOCTH, CIOCOOCTBYIOLIUX 'YMaHU3alMU OMOJIOTHYECKOI0 00pa3oBaHusl.

CrpyKkTypupoBaHHe COJepkKaHUs y4eOHOro MaTepuajia B TpOrpaMMe IO OHOJIOTUH
OCYIIECTBJICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIMYUTENILHBIX OCOOEHHOCTSX
JKUBOU IIPUPOJBI, O €€ YPOBHEBOM OpraHM3aluy M 3BOJIOLUU. B COOTBETCTBUM C 3THM B
CTPYKType yueOHoro npeamera «buonorus» BbIIEIEHbI CIAEAYIOLUE COAEPIKATEIbHBIE JINHUU!
«buonorus kak Hayka. MeTojabl Hay4HOro nmo3HaHus», «KiieTka kak Ouonoruueckas CUcTemMay,
«Opranusm Kak Ouosiornyeckas cucrema», «CuctemMa ¥ MHOroodpazue OpraHM4eckoro Mupay,
«OBOIIOLHUS )KUBOU IPUPOIBD», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTHUY.

Henr m3ydenuss ydeOHOro mnpenmera «buonorus»y Ha 0a30BOM ypOBHE — OBIIAJICHHE
00y4aromuMHUCs 3HAHUSAMU O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OPTraHU3aIllMH KHUBBIX CHUCTEM
pa3HOro paHra U NpuoOpeTeHne YMEHUN UCIOJIb30BaTh 3TU 3HAHMS AJI1 TPAMOTHBIX JEHCTBUH B
OTHOIIEHUU OOBEKTOB JKUBOM MPUPOJIBI U PELICHUS PAa3INYHBIX )KU3HEHHBIX IPOOIIEM.

Joctuxenue nenu uszydyeHus ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE
oOecrnieunBaeTcs PEIICHUEM CIEAYIOINX 3a/1ay:

OCBOEHHE OOy4YalOIIUMHUCA CHCTEMbl 3HAHUH O OHOJOTMYECKHX TEOpHUAX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBWIaX, CIY>KallMX OCHOBOHM Uil (OpMHUpPOBaHUS
IIPEJICTaBICHUA O €CTECTBEHHO-HAy4YHOH KapTUHE MHUpa, O METOAAaX HAy4YHOI'O I103HaHUS,
CTPOCHUHU, MHOT000pasMH M OCOOCHHOCTSAX JXUBBIX CHCTEM pa3HOTO YPOBHS OpraHU3aIUH,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTUH;

dbopMupoBaHue y OOy4aromIMXCSl MO3HABATEIbHBIX, MHTEIJICKTYaJbHBIX U TBOPYECKHX
CIIOCOOHOCTEHN B IPOLIECCE aHAIM3a JAHHBIX O IYTSAX Pa3BUTUS B OMOJIOTMU HAYYHBIX B3IJISOB,
UAeH U IOJIX00B K U3yUEHUIO KUBBIX CUCTEM Pa3HOI'O YPOBHS OpraHU3aluy;

CTaHOBJIEHHE Yy OOydJaromuxcsi oOumel KyabTypbl, (QYHKIMOHAIBHONH TPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OLCHUBATH SIBICHUS OKPYXAIOIIEro MUpPA >KMBOW MPUPOIbI Ha
OCHOBAHMU 3HAHHH U OMBITA, MOJYYCHHBIX IPU U3yYCHUH OMOJIOTHH;

dopmupoBaHre y OOYYaOIUXCS YMEHUH WIUTIOCTPUPOBATH 3HAUYEHUE OMOJIIOTHYECKUX
3HAHUM B MPAKTHYECKOW JEATEIbHOCTH 4YEJIOBEKAa, Pa3BUTUM COBPEMEHHBIX MEAUIMHCKHX
TEXHOJIOTHI U arpoOHOTEXHOJIOTHI;



BOCIIUTAaHHE YOCKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUSI YEIIOBEKOM >KHUBOM IPHPO/IHI,
HE00XOIMMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOMIOIEHUS] ATHYECKUX HOPM IPH MPOBEJCHUN
OMOJIOrMYECKHUX HCCICIOBAHNM;

OCO3HAHME IEHHOCTH OMOJOTMYECKMX 3HAHWH JUIS TOBBINICHUS YPOBHS JKOJIOTHYCCKON
KYJBTYPBI, IUTsl GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpPUMEHEHHUE MPHOOPETEHHBIX 3HAHWUN W yMEHUH B TOBCEIHEBHOW JKU3HU JUIS OLECHKU
IOCJIEACTBUM CBOEH NEATENbHOCTH [0 OTHOILEHUIO K OKpYXaloulel cpene, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHUE U COOIOIEHHE Mep PODHIaKTHKY 32a001eBaHU.

B cucreme cpennero obuiero oopasoBanusi «buosorus», usydaemasi Ha 6a30BOM ypOBHE,
SABIISICTCS 00S3aTENbHBIM YUEOHBIM NPEIMETOM, BXOISALIMM B COCTaB MPEIMETHOH 00JIacTH
«EcTecTBeHHO-HAYYHBIC MTPEIMETHIY.

st u3ydeHuss OMOJIOTUM Ha 0a30BOM YPOBHE CPEIHEro oOIIero 00pa3oBaHUS OTBOIUTCS
68 yacoB: B 10 kiacce — 34 gaca (1 yac B Henento), B 11 kimacce — 34 gaca (1 gac B Heneonio).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosnorus kak Hayka.

buonorus xak Hayka. CBsi3b OHMOJOTHMU C OOLIECTBEHHBIMHU, TEXHUYECKUMHU U APYTUMU
€CTeCTBEHHBIMU HayKaMu, (uiocoduei, 3TUKOW, 3CTeTUKONM U mpaBoM. Ponp Ouonoruu B
(dbopMHpOBaHNU COBPEMEHHON Hay4IHOU KapTHHBI Mupa. CucTemMa OMOIOTHYECKUX HAYK.

MeToapl MO3HAHUS KUBOM PUPOABI (HaOII0AeHUE, SKCIIEPUMEHT, ONMCAaHUE, H3MEPEHHE,
KJ1accu(uKalus, MOJCIUPOBaHNE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHncTpaumnm:

IToptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, /. Yorcon u @. Kpuxk.

Tabmue! u cxeMbl: «MeTo/Ibl TO3HAHUS )KUBON TPUPOJIBD).

JlaGopaTopHble U IpaKkTH4YecKre padoThbi:

[Tpaktnueckass pabota Ne 1. «Mcmonb3oBaHWE pa3IMYHBIX METOAOB IPHU HU3YyUYEHUU
OMOJOrNYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl 1 HX OPraHU3ALHSA.

Kusble cucrembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHusi omonoruu. OTIWYHE >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiicTBa OumocucreM © HX pa3HooOpasue. YPOBHU OpraHu3alid OHOCHCTEM:
MOJIEKYJISIPHBIM,  KJIETOYHBIM,  TKAaHEBbI, OPraHMU3MEHHBIA,  MOMYJISLUHOHHO-BUI0BOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOC(EPHBIH.

JdemoHcTpaumnm:

Tabmuubl u cxembl: «OCHOBHBIC TPU3HAKH KU3HU», «YPOBHH OpraHU3alMU KUBOH
PUPOJIBDY.

O6opynoBanue: moaens Mosiekybl JTHK.

Tema 3. XuMH4YeCKHUil COCTAB M CTPOEHUE KJIETKH.

XUMHUYECKUN COCTaB KJIETKH. XUMHYECKHUE JIEMEHTHI: MAKPOAJIEMEHTBI, MUKPOAJIEMEHTBHI.
Bojza n MuHepanbHbIe BEIIECTBA.

@yHKIMKA BOJAbl M MHUHEpAJIbHBIX BelECTB B KieTke. [logaepikaHne OCMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHre 6eTKOB. AMUHOKUCIOTHI — MOHOMEpPHI OenikoB. HezameHumbie
U 3aMEHUMbIC AMHHOKHCIOTHL. AMHHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYPBI OEIKOBOU
MOJIEKYJIbl (TIepBUYHAsl, BTOPUYHAs, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUECKUE
cBoicTBa OenKkoB. buonorndyeckue GyHKIIMN OCITKOB.

®epmeHThl — Ouonorndeckue karanuzaropbl. CTpoeHue ¢epMeHTa: aKTHBHBIM LIEHTD,
cyocrparnas  crnenuduuHocts.  Kodepmentsl. Burtammubl.  Otiauuuss  gepMeHTOB  OT
HEOPraHWYECKHUX KaTalln3aToOpOB.

VYrneBonabl: MOHOCaxapu bl (TIII0K03a, pud03a U Je30Kcuprbo3a), Aucaxapuisl (caxaposa,
JaKTO3a) W ToNucaxapuabl (Kpaxmal, TJIMKOTeH, Iejultoio3a). buomormdeckue QyHKImu
YTJIEBOJOB.

Jlumuapl:  Tpurauuepunsl, ¢ochomunuasl, crepouasl. [unpopunbHO-rHAPOGHOOHBIE
cBoiictBa. buonornyeckue ¢ynkuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHAOB Kak
HMCTOYHHKOB YHEPTUH.

Hyxkneunossie kucnorsl: JJHK u PHK. Hykneornasl — MOHOMEPBI HYKIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne m ¢ynkuun PHK. Bugst PHK. AT®: crpoenue u

GyHKIHH.



[uronoruss — Hayka o kierke. Kiierounass Teopus — nmpumep B3auMOICHCTBUA HACH U
($akTOB B HAYYHOM MO3HAHUHU. METO bl U3YUCHHUS KICTKH.

Knerka kak nenoctHas xwuBas cucreMa. OOIue MpU3HAKU KJIETOK: 3aMKHYTasi Hapy>KHast
MeMmOpaHa, monekyisl JIHK kak renerudeckuii anmapar, cUCTeMa CHHTe3a Oelka.

Tunsl KJIETOK: JyKapuoTHdeckas M mnpokapuoTuueckas. (OCOOEHHOCTH CTPOEHUs
npokapuoTuyeckoit kiaetku. Knerounas crenka 6akrepuil. CTpoeHue 3yKapuOTHUECKON KIIETKH.
OCHOBHBIE OTJIMYHS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, UX (PYHKIIUH.
[InasmaTtuueckas MemOpaHa, e€ cBoiicTBa M (QyHkuuu. lluTomnazma u €€ OpraHoOUIbI
Onnomem6Opanusbie opranonasl kietku: IIIC, anmapar ['onbmku, mu3ocomsl. [lonyaBToHOMHBIE
OpraHOWbl KJETKH: MHUTOXOHJPHUH, MacTuibl. [IpoucxokaeHue MUTOXOHAPUM W TUIACTHIL.
Bunel mnactun. HememOpanHble OpraHouAbl KJIETKU: puOOCOMBI, KJIETOYHBINA LEHTP, IEHTPUOJIH,
PECHUYKH, KTYyTUKH. DyHKIIMY OPTraHOUI0B KJIETKH. BritoueHusl.

Snpo — peryasTopHbIi eHTp KiaeTku. CTpoeHue aapa: sjuepHas 00004Ka, Kapuoria3ma,
XPOMATHUH, SIPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BEIECTB B KIIETKE.

JdemoHcTpaumnm:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBanu, M. Illneitnen, P. Bupxos, /. Yorcon, @.
Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

Muarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOM  IIPUPOLIEY,
«Pacnpenenenre XuMUYECKUX 3JIEMEHTOB B )KMBOU IPUPOJIEY.

Tabmuner u cxembl: «[lepuogudeckas TabmuIa XUMHYECKHUX JJIEMEHTOBY», «CTpoeHue
MOJIEKYJBI BOAB, «brnocunTe3 Genka», «CtpoeHue MoJeKkyibl Oenka», «Ctpoenue pepmenTay,
«Hyxneunossie kucinotsl. [JHK», «Ctpoenue monexkynsl AT®O», «CTpoeHne 3yKapuoTHYECKOM
KJIeTKn», «CTpoeHue MKUBOTHOM KiIeTKn», «CTpOeHHE pPACTUTENbHOW KIeTKu», «CTpoeHue
IIPOKAapHUOTUYECKON KIIETKN», «CTPOCHHE s1pa KIETKN», «Y TIeBOABDY, «Jlunuasm.

OO0opynoBaHue: CBETOBOW MHKPOCKOI, OOOpYyAOBaHHE JJisi MPOBENCHUS HAOIIOICHMUIA,
U3MEPEHHH, SKCIEPUMEHTOB, MUKPOIPENapaThl PACTUTENBHBIX, KUBOTHBIX W OaKTEepPHAIBLHBIX
KJIETOK.

JlaGopaTopHble U IpaKkTH4YecKre padoThbi:

Jlaboparopuast pa6ora Ne 1. «M3ydyeHHe KaTalUTHYECKON aKTHMBHOCTH (pepMeHTOB (Ha
MIpUMEpPE aMUJIa3bl UM KaTalasbl).

JlaGopaTopnass padota Ne 2. «M3yueHume CTpOEHHUs KJICTOK pPACTCHHH, >XHBOTHBIX W
OaxkTepuii o]l MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpenapaTax U UX OMHUCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTH KJIETKH.

OOmeH BellecTB, WIM MeTa0oau3M. AcCUMWISANMS  (IUIACTUYECKUM OOMEH) u
JUCCUMUIIALINSA (PHEpreTUYecKuii 00OMeH) — IBE€ CTOPOHBI €IMHOTO Mpoliecca Metabonau3ma. Poib
3aKOHOB COXPAaHEHUS BEIIECTB U YHEPTUU B IOHUMaHUHU METa0OIU3Ma.

Tunsl 0OMeHa BemeCTB: aBTOTPOQHBIA U reTepoTpodHbId. Ponb gepmeHToB B 0OMeEHe
BEIIECTB U MPEBPAIICHUH YHEPTUU B KIIETKE.

@®orocunre3. CperoBas u TeMHOBas (Qa3bl (oTtocuHTe3a. Peaknuu Qorocunresa.
D¢ dexkTuBHOCTL GOTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A JJIs KU3HH Ha 3emiie. Biusaue ycnoBuid
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOJAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHHTe3. XEeMOCHHTE3UPYIOIIHe OaKTepuu. 3HAUYCHHWE XEMOCHHTE3a JUIsl KU3HU Ha
3emuie.



OHepreruyeckuii oOMeH B  KjeTke. PaciiersieHue  BEIIECTB, BbIJCIEHUE U
AaKKyMYJIMPOBAaHUE YHEPTUU B KJIETKE. DTalbl YHEPTeTHIECKOro oomeHa. I nmukonus. bpoxxenue u
ero Buabl. KwuciaopoaHoe oOKucleHHE, WIM KJIETOYHOe JbixaHue. OKHUCIUTEIbHOE
dochopunupoBanue. IHPEKTUBHOCT SHEPTETHUESCKOTO OOMEHA.

Peakiuu MarpuyHoro cuHTe3a. [enernueckas wuHbopmarus u JHK. Peamuzamms
reHeTH4YeCKOl MHpOpMaIuyu B KiIeTKe. | €eHETMYEeCKUH KOJ M €ro CBOWCTBa. TpaHCKpHUMIHUS —
matpuunblii cuate3 PHK. Tpaucnsanus — 6uocunres 6enka. Dtanbl Tpancasiuud. KogupoBanue
aMUHOKHCIIOT. Posib pubocom B OmocuHTE3€ OCIKa.

Hexkinerounsie hopmsl )ku3HU — BUpYChI. cTopus otkpeiTus BupycoB (/. . iBaHOBcKuit).
OCOOCHHOCTH CTPOEHHSI M KM3HEHHOTO IMKJIAa BHpPYcoB. bakrepuodaru. bonesnu pacreHuii,
KUBOTHBIX M YEJIOBEKA, BhI3bIBAacMble BUpycaMu. Bupyc mmmyHonedunurta yenoseka (BUY) —
Bo3Oyautens CIIMa. OOpaTHast TpaHCKpUIIMs, peBepraza W uHTerpasa. lIpoduiakTuka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUil.

JdemMoHcTpanuu:

Hoptpersi: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupszes.

Tabmumer  w cxembl: «Tumbl  mutaHus», «Metabonu3sm»,  «MHUTOXOHAPHUY,
«OHepreTndeckuii oOMen», «Xmoporiact», «Dorocuntes», «Ctpoenue JJHK», «Ctpoenue u
dbyHkuoHupoBanue reHay, «Cunre3 Oenka», «leHermueckuit kom», «Bupycen,
«bakrepnodarm», «Ctpoenne wu xu3HeHHbld 1wMKn Bupyca CIIMa, ©6akrepuodaray,
«Penmukanust JTHK».

O6opynoBanue: moaenu-anmukanuu «Yasoenue JIHK u tpanckpunmusy, «buocunTtes
oenka», «CTpoeHue KieTkn», Moaenb cTpykTypsl JJHK.

Tema S. Pa3MHoOkeHUe U HHAMBUIYAJIbHOE PAa3BUTHE OPraHU3MOB.

Kierounplli UK, WIM >KU3HEHHBIM HHMKI KiIeTku. MuTepdaza m murtos. Ilpomeccs,
npotekatome B uHTepdase. Permukanms — peakius matpuaHoro cuHrte3a [IHK. Crpoenue
XpoMocoM. XPOMOCOMHBIH HA0Op — KapuOTHUIl. JMIUTOMAHBIA W TaIUIOMAHBIA XPOMOCOMHBIC
Habopbl. XpomaTtuasl. LluTomoruueckre OCHOBBI Pa3MHOXKEHUS M WHIMBHAYaJIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenue knetku — muto3. Craguum mutosa. I[Iporecchl, mpoucxonasdiiue Ha pa3HBIX
CTaauAX MHUTO3a. buonornueckuii CMbICT MUTO3A.

[IporpamMmmupyemas rudenb KJISTKH — aronTo3.

@DopMBbI pa3MHOKEHHUSI OPTAaHU3MOB: 0ECII0NIOe U MOJIOBOE. BHIbI 0€CTIONOro pa3MHOKEHUS:
JIeJICHUEe HaJIBOe, MOYKOBAHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE, BETETaTHUBHOE
pa3MHOkeHue. MIcKkyccTBeHHOE KIIOHUPOBAaHKE OPTaHU3MOB, €ro 3HaYCHHE [T CEeIeKIUU.

[TonmoBoe pa3MHOXKEHHE, €TO OTINYHUS OT OECIOI0ro.

Meiio3. Cragun wmeiosa. Ilporeccsl, mpoucxoisuiue Ha cTaausx meioza. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. buonornueckuii cMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KHUBOTHBIX. [losi0BBIE *Kene3bl:
CEMEHHUKHU ¥ simaHuku. OOpa3oBaHHWE W PA3BUTHE IMOJOBBIX KIIETOK — raMmeT (CIepMaTo30WI,
SMIIEKJIETKa) — crepMaToreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOSHUSI SUIEKICTOK W
cnepmaro3onoB. OmnonorBopenue. [lapreHorenes.

NunuBunyanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIbHOE pa3BUTHE (dPMOpPHUOTECHE3).
Ortanbl SMOPUOHAIIBHOTO PAa3BUTHUA Y TO3BOHOYHBIX JKUBOTHBIX: JIpoOJieHHE, TacTpyJIsLus,
opranorenes. [locramOproHanbHOEe pa3BuTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHS: MPIMOE,
HenpsiMoe (JIMYMHOYHOE). BinusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE
BBI3bIBATh BPOXKJIEHHBIEC YPOJICTBA.



Poct u pa3Butue pacteHuil. OHTOreHe3 IIBETKOBOI'O PACTECHHS: CTPOCHUE CEMEHH, CTAIMHU
pa3BUTHSL.

JdemMoHcTpanuu:

Tabmuipl 1 cxembl: «DOpMbl pa3MHOXKEHHSI OPTaHU3MOBY, «J[BOMTHOE OIIOIOTBOPEHHUE Y
IIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE PACTCHUINY, «JleeHe KIEeTKH OaKTepHin»,
«CTpoeHue MOJOBBIX KIETOK», «CTpoeHne XpoMocoMbl», «KieTounslii nukmmy, «Perukanus
JHK», «Mwuto3», «Meios», «lIpamoe wu Hemnpsamoe passurue», «l'amerorenes vy
MJICKOITMTAIOIIMX 1 YeJIoBeKa», «OCHOBHEIC CTaMH OHTOICHE3a.

OO6opymoBaHue: MHKPOCKOM, MHUKpomnpenapatbl «CriepMaTo30uIbl MIICKOIUTAIOMIETOY,
«Siuexnerka miiekonuTaroniero», «KapuokuHes B KJIETKax KOpeUIKa JyKay», MarHUTHas
MoJenb-anmnkanus «/lenenue kierkny, moaens JJHK, Mogens Meradaznoit XpOMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKHe padoThbi:

JlaGopaTtopnas pabora Ne 3. «HabmroneHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOTIPENapaTax».

Jlabopatopuast pabora Ne 4. «/M3ydeHue CTpPOECHHsSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HaciieqcTBEHHOCTh M U3MEHYHUBOCTH OPTraHU3MOB.

[IpenmMer u 3amaum reHeTuku. VMcropusi pa3BuTus TreHETHKUA. Poiab UUTOIOTHH U
SMOPHOJIOTUN B CTAHOBJICHUH T€HETHKHU. BKIIa] pOCCUUCKUX U 3apyOeKHBIX YIEHBIX B PA3BUTHE
reHeTUKH. MeToabl TEeHETHKU (TUOPUAOJOTUYECKHM, LHUTOr€HETUYECKUM, MOJIEKYJISPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHE MOHATHS. [ eHeTHYeCKass CUMBOJIMKA, UCTIOJb3yeMasl B
CXEMax CKpEIIMBaHM.

3aKOHOMEPHOCTH  HAcle[AOBaHUS  MPU3HAKOB, YycTaHoBleHHble [.  MeHnnenem.
MonorubpuaHoe CKpelMBanue. 3aKOH eMHO-00pa3usi THOPUIOB TIEPBOTO MOKoIeHH. [IpaBuio
JIOMUHMPOBaHUA. 3aKOH paclleruieHus npu3HakoB. [mmore3a uyucToThl rameT. llonmHoe u
HETOJHOE JOMUHUPOBAHUE.

JluruOpugHoe  CKpelMBaHWE. 3aKOH HE3aBHCHMOTO  HACIEAOBaHUS  IPHU3HAKOB.
[uToreHeTndeckne OCHOBBI TUTHOPHIHOTO CKPEIIMBAHHS. AHATU3UPYIONIEE CKPEIIUBAHHUE.
Hcrnonb30BaHNue aHATU3UPYIOMIETO CKPEITMBAHKS JIJIs ONIPEIeTICHUS TEHOTHIIA OCOOH.

CueruieHHOe HacjienoBaHue mnpu3HakoB. Pabora T. Moprana 1o CIEIUICHHOMY
HacJeJ0BaHuI0 TeHoB. Hapylienue clierieHus TeHOB B pe3yiibTaTe KPOCCUHTOBEpa.

XpoMOCOMHasl TEOPUS HACIEACTBEHHOCTH. [ eHeTHYeCKHe KapThl.

I'eneruka mosia. XpoMOCOMHOE OIpENeTICHUE M0Ja. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHble OpraHu3Mbl. HacimemoBaHue NpPU3HAKOB, CLEIUICHHBIX C
IIOJIOM.

N3menunBoCTh. Buibl ”3MEHUMBOCTH: HEHACIIEICTBEHHAs U HaceACcTBeHHas. Poib cpenbl
B HCHACJEJACTBEHHOH HW3MEHYMBOCTH. XapaKTEPUCTHKA MOIU(PUKAIMOHHON HW3MEHUYHUBOCTH.
Bapuanuonsslii psin u BapuandoHHas kpuBas. Hopma peakuuu npusHaka. KojinuecTBeHHbIE U
KaueCTBEHHBIC IPU3HAKU M UX HOpMa peakuuu. CBoHCTBAa MOIUPUKANMOHHONW U3MEHYMBOCTH.

HacnencrBennasi, Wi T€HOTUIINYECKAsl, M3MEHYMBOCTh. KOMOMHATHBHAS M3MEHUYHBOCTb.
Meiio3 W TI0JOBOM TPOIECC — OCHOBAa KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTalmoHHas
W3MEeHUYMBOCTh. Kiaccuukaius MyTanuii: TeHHbIE, XpPOMOCOMHBIE, TeHOMHBIe. YacTtoTa u
NPUYUHBI MyTaluii. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIIEICTBEHHOU
n3MmeHunBoctu H. . BaBuiona.

BuesinepHas HacieACTBEHHOCTh U U3MEHUYUBOCTb.



I'enetuka uyenoBeka. Kapuorun uemoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
TCHEAIOTUYCCKUH, OJIM3HEIOBBIN, IUTOTCHETHYECKUN, OMOXUMUYECKHH, MOJEKYISPHO-
reHetudeckuil. COBpEeMEHHOE OINpEAe/ICHUEe TEeHOTHUIIA: TOJIHOTEHOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIUPOBaHue, B ToM uucie ¢ nomoulbio III[P-ananuza. HacnenctBenusie 3aboneBaHust
YyelloBeKa: TreHHble Oosie3HH, OOJIE3HHM C  HAclIeACTBEHHOW  MPEeApacrooKEeHHOCTHIO,
xpomocomHble Oone3nu. ComaTthueckue M TeHepaTHBHbIe MyTanuu. CTBOJOBBIE KIIETKH.
[IpuHIMIBL 310pOBOTO 00pa3a XKU3HU, NTUATHOCTUKH, MPO(PHIAKTUKHA U JICYCHHS TEHETHICCKUX
Oone3neil. MeauKo-reHeTUYeCKoe KOHCYJIbTHPOBAHME. 3HAYEHHE MEAMIIMHCKOW TE€HETHUKU B
MPEIOTBPALICHUH U JICUEHUU T'eHEeTUUYECKUX 3a00JIeBaHUH YeIOBeKa.

JdemMoHcTpanuu:

[optpetsi: I'. Mengnens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
PecoBcknii, H. 1. BaBuios.

Tabmuupl u cxembl: «MOHOTHOPUIHOE CKpEIIMBaHUE M €ro LHUTOTeHEeTHYeCKas OCHOBaY,
«3aKOH pacHICIUICHUSI M €ro IMTOTeHETUYeCKass OCHOBa», «3aKOH YHUCTOTBHI TaMeT,
«durunOpumnoe ckpeniuBanue», «l{uTomornyeckue OCHOBBI JAWTHOPUTHOTO CKPEIIMBAHHS,
«Merio3», «B3anmMoneicTBHE alIeNIbHBIX T'€HOB», «[ €HeTHUUeCKne KapThl PACTEHUM, JKMBOTHBIX
u 4yenoBeka», «l'eHetuka mona», «3aKOHOMEPHOCTH HACIEAOBAaHMS, CLEIUIEHHOIO C II0JIOMY,
«KapuoTunsl uyenoBeka M IKMBOTHBIX», «Bunubl wusMenunBoctn», «Monuduxamonnas
U3MEHYMBOCTEY, «HacnenoBanue pesyc-dakropan, «['eHeTHKa Tpynm KpoBu», «MyTallMoHHAs
U3MEHUYHUBOCTbY.

O6opynoBanue: Mojenu-anmiaukanuu «MoHoruOpuaHoe ckpemuBanue», «HemonHoe
JoMuHUpoBaHuey, «Jlurnbpunnoe ckpemuBanuey, «llepekpéct XpoMOCOoM», MHUKPOCKON H
Mukpornpenapar «JIpo3odunay (Hopma, Mmyranmu GOpMBI KPBEUIBEB B OKPACKU Tela), repdapuid
«I"opox moceBHOI.

JlaGopaTopHble U IpaKkTH4YecKHe padoThbi:

Jlaboparopuas padota Ne 5. «M3ydyeHue pe3yabTaToOB MOHOTUOPUIHOTO U AUTUOPUTHOTO
CKpEIIUBAaHUS Y TPO30(HIIBI HA TOTOBBIX MUKPOIIPEIIapaTaxy.

JlaboparopHas pabora Ne 6. «3yueHre MOAUPUKAITMOHHON U3MEHUYUBOCTH, TIOCTPOCHHE
BApUALIMOHHOTO Ps/la U BAPUALIMOHHON KPUBOI.

JlabopaTopnas pabora Ne 7. «AHanu3 wMyTanmwii y Apo30uibI Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[Ipaktudeckas padora Ne 2. «CocTaBiieHHE U aHATTU3 POJIOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa U MpoIece. 3apoXICHUE CEeJIeKIUU U JomMecTukanus. Yuenue H. U.
BaBwioBa 0 mEHTpax NPOUCXOXKIEHUS M MHOT000paswisi KyJIbTYPHBIX pacTeHuid. LleHTpsl
MPOUCXOKICHUS IOMAITHUX KUBOTHBIX. COpT, MOPOAA, LITAMM.

CoBpeMeHHbIE METOJbl CeNeKIUU. MaccoBbIii U WHIMBUAYAIbHBIA OTOOPHI B CENEKLIUU
pacTeHuil u kUBOTHBIX. OlleHKa 3KcTephepa. bIM3KopoaCTBEHHOE CKpEIIMBaHUE — UHOPUJIUHT.
Uucras nuaus. CkpeniyBaHWe YHUCTHIX JuHHMA. [erepo3uc, wim THOpUAHAS —CHIA.
HeponctBenHoe ckpemmBanne — ayrOpuauar. OtmanéHHas ruOpuguzanus U e€  YCIEeXH.
HcKycCcTBEHHBIM MyTareHe3 W IOJIy4Y€HUE IOJIUIUIOUI0B. JIOCTHIKEHMS CENEeKUHMHU PaCTEHUM,
JKUBOTHBIX U MUKPOOPTraHNU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['eHHAs HWHXKEHEpHUs. Tambl CO3JaHUs
pexomOunantHoil JJHK u Tpancrennsix opranusmon. Kiierounas wnnxkenepus. Kiierounsle
KyJIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOXKEHHE pacTeHui. KiloHupoBaHue BbICOKONPOAYKTHBHBIX



CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTMYecKHe H dTudeckue npodrempr. MO —
TeHETHUYECKU MO (DUIIMPOBAHHBIE OPTaHU3MEI.

JemoHncTpanuu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. @. 1iBaHOB.

Tabmupel u cxembl: Kapta «LIeHTpbl MPOMCXOXKIEHUS M MHOT0o0pa3usi KyJbTypHBIX
pactenui», «Iloposapl JOMaIHUX KMBOTHBIX», «CopTa KyJbTYpHBIX pacTeHUun», «OTnanéHHas
rubpuam3anusy, «Paborer akamemuka M. @. HWeanoBay, «[lomummongus», «OOBEKTHI
ounorexHonorun», «Kinerounele KynbTypbl U KIOHUpOBaHUE», «KOHCTpyHpoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBaHue: MyJISKH IUIOJOB U KOPHEIUIOAOB JTUKUX (OPM U KYJIBTYpHBIX COPTOB
pacrenuii, repoapuii «CelnbCKOX035UCTBEHHBIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKHe padoThbi:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHIXKEHUSI CEJIeKLUWU PACTeHHM M KUBOTHBIX (Ha
CCJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (pepMy, COPTOHMCIBITATENBHBIM yYacTOK, B TEIUIMYHOE
XO035I1CTBO, J1a0OPAaTOPHUIO arPOYHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

11 KUIIACC

Tema 1. IBosonMOHHAsA 0HOJIOTHS.

[Ipennoceliky BO3HUKHOBEHMSI IBOJIIOLIMOHHONW TEOpPUM. OBOJIIOLMOHHAs Teopus U €€
MecTO B OMoJIoruy. BiusiHue 3BOIIOLIMOHHON TEOPUH HA pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CeuzerenscrBa dBomonuu. [lageoHToIOrMYECKHE: IOCIENOBATENBHOCTD IOSBIICHUS
BUJIOB B MMaJICOHTOJIOIMYECKOH JIETOIUCH, TIepexoanbie hopMbl. buoreorpadpuueckne: cxoCcTBO
U paznnuue payH u GIop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA M pa3iMyusl 3MOPHUOHOB DPAa3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTEIIBHO-AaHATOMUYECKHE: T'OMOJIOTMYHBIC, AHAJOTUYHBIC, PYIUMEHTapHbBIC OpraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHYECKHE: CXOJACTBO MEXaHU3MOB HAcCJIEJCTBEHHOCTU U
OCHOBHBIX META0OJIMUECKUX MyTEH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanocbuiku BO3HMKHOBEHHMS JAapBUHHU3MA.
JIBIOKylMe Cuibl 3BOJIIOLMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE IIpU
OTPaHUYEHHOCTH pPECYpCOB, HeonpelenéHHas H3MEHUMBOCTb, OOpbpOa 3a CyllecTBOBaHME,
€CTECTBEHHBIN 0TOOD).

Cunreruueckast Teopus 3Bosonnu (CTD) u e€ 0oCHOBHbBIE MOJIOKEHUS.

Muxposonronus. [Tonmynsanus kak equHuIa BUIA U 3BOJIIOLUU.

JBxyue cuibl ((hakTopbl) 3BOJIOLMH BUAOB B Npupojae. MyTallMOHHBIN Ipolrecc U
KOMOMHATHBHAsT HM3MEHUYUBOCTh. [lomynsiuoHHble BOJHBI M JApeid renoB. W3zomsauus u
MUTIpanus.

EcrectBeHHblii 0TOOp — HampaBisiromui Qgaxktop 3Bostouud. POpMBI €CTECTBEHHOI'O
otbopa.

[IpucnocobaeHHOCTh OPTaHU3MOB KaK pe3ysbTaT 3Boouuu. [IpumMeps! nmpucrnocodaeHuii
y Opraau3mMoB. ApoMop(} 036l U UIN0-3/TaTI TAIHH.

Bun u Bunoo6pazoBanue. Kputepun Buma. OcHOBHblE (OpMBI BHI000pa30BaHUS:
reorpauueckoe, 3K0JI0rHYecKoe.

MaxposBomrorust. @opMbl 3BOMIOLMH: (puieTHYecKas, AUBEPTeHTHAs, KOHBEPIeHTHAs,
napasuienapHasi. HeoOpaTuMocTh 3BOJIOLNH.



[Ipoucxoxnenue OT  HECHEeUHUAIU3UPOBAHHBIX  IIPEJIKOB. [Iporpeccupyromas
crienuanu3anus. AJanTUBHAs paidalysl.

JdemMoHcTpanuu:

[Toptpetwi: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. bap, D.
I'exkxens, @. Mroiutep, A. H. CeBepiios.

Tabmuuplr u  cxembl: «Pa3BuTHe oOpraHuyeckoro Mupa Ha 3emie», «3apoJIbIln
MO3BOHOYHBIX KUBOTHBIX», «ApxeonTepukcy, «Dopmbl OOprOBI 3a CYIIECTBOBAHHEY,
«EctectBeHHbiii  0TOOp», «MHOrOOOpaswe COpTOB pacTeHuit», «MHoOroobpasue IMopos
JKUBOTHBIX, «ITomynsuuny, «MyTanunoHHas U3MEHYUBOCTbHY, «Apomopdho3bD»,
«MUnnoananramuny, «O0mas aereHepanus», «JBrkymme cwibl 3Bomoruny, «Kapra-cxema
mapiipyta myremectBus Y. Jlapsuna», «bopbba 3a cymectBoBanue», «lIpucnocobiaeHHOCT
opranu3mMoBy, «I'eorpaduueckoe BugooOpazoBaHue», « IKOJIOTUYECKOE BUI000PA30BAHHE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKU, HAOOP MIIOA0B U
ceMsiH, KosuieKius «[IpuMepsl 3alUTHBIX TPUCTIOCOOICHUH Y JKUBOTHBIX», MOJie]b «OCHOBHbBIE
HaIlpaBJICHUs HBOJIIOIUNY, 00bEMHAsE MOjieNIb «CTPOSHHUE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KoJUIeKIHUS «DOPMBI COXPAHHOCTH HCKOIAEMBIX
JKUBOTHBIX M PacTE€HUI», Monenp anmminkauusa «llepekpéct xpomocom», BlIaKHbIE MpernapaThl
«Pa3Butne Hacexkomoro», «Pa3BuTue nArymkw», Mukpomnpenapat «J/lpozoduna» (HOpMma,
MyTal# (YOPMBI KPBIIIEB U OKPACKHU TEJa).

JlabopaTopHble M NpaKkTHYeCKHE PAadOThI:

JlaboparopHas padota Ne 1. «CpaBHeHHEe BUIOB 110 MOPHOIOTHYECKOMY KPUTEPUIOY.

Jlaboparopuass pabora Ne 2. «OmnucaHue TNPUCIIOCOOJIGHHOCTH OpraHu3sMa u eé
OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KU3HU HA 3emuie.

JloHayuyHble MpeACTaBICHUS O 3apOXKIACHUU KW3HU. HayuHble runore3sl BOZHUKHOBEHUS
KU3HM Ha 3emuie: aOMOreHe3 W IMaHCIepMHs. XUMUYecKass 3BOJIONUS. AOUOTEHHBIM CHUHTE3
OpPraHMYECKUX  BELIECTB M3  HEOPraHMYECKUX. OKCIEPUMEHTAIIbHOE  MOATBEPKICHUE
XUMHUYECKOU 3BoJironiy. Havanbabie 3Tansl Ouonornyeckoit spomtonnu. ['unoreza PHK-mupa.
®opmupoBaHue MeMOpPaHHBIX CTPYKTYP U BOSHHUKHOBEHHE MPOTOKIETKU. [lepBble KIETKH U UX
3BoIOLHs. POPMHUPOBAHUE OCHOBHBIX IPYIII XKUBBIX OPTaHU3MOB.

Pa3zgutue xu3Hum Ha 3emie mo spaM U nepuoaam. Karapxei. Apxeickas u
nporepo3oiickast 3pel. [laneoszoiickas spa u €€ mepuoabl: KEeMOPUHCKHM, OpJIOBUKCKUIA,
CUJITypPUICKUH, T€BOHCKUI, KAMEHHOYTOJIbHBIN, TEPMCKHH.

Me3zo3olickas 3pa u €€ Nepruoibl: TPHACOBbIN, IOPCKUA, MEJIOBOM.

Kaiino3oiickas 3pa u €€ nepuoabl: MaJeOreHOBbIA, HEOT€HOBbBIN, AaHTPOIIOI€HOBBIN.

XapakTepucTuka KiIuMaTa U TeOJIOTMYECKHX MporeccoB. OCHOBHBIE 3Talbl HBOJIOIUN
pPacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuid u >kUBOTHBIX. [losiBieHwue,
pacuBeT U BBIMUPAHUE IPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpakeHUe HBOIONUU. OCHOBHBIE CHCTEMAaTHUUYECKUE
CPYIIIBI OPraHU3MOB.

OBOJIIOLIMS  4yeloBeKa. AHTpONoyioruss Kak Hayka. PasBurue npexncraBieHHil o
MIPOUCXO0KICHUH YesioBeKa. MeTo bl n3ydeHus: anrponorene3a. CxoacTBa U pazinyus 4eloBeKa
1 )KMBOTHBIX. CHCTEMAaTUUYECKOE MOJIOKEHNE YeJIOBEKa.

Jewxymme cuibl  (pakTopel) aHTpomorenesa. HaciencTBeHHas W3MEHYHUBOCTh H
ecTecTBeHHbIN 0TOOp. OOIIeCTBEeHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYAUIl TpyAa, MBILIUICHHUE,
peub.



OCHOBHBIE CTaJMM W BETBU 3BOJIOLMM YEIOBEKA: AaBCTPAJIONMMUTEKH, UEIOBEK yMEIbIH,
Yenosek mnpaMmoxondmuii, YenoBexk HeaHaepTalbckui, YenoBek pasymHbld. Haxonku
HCKOIIAaeMBbIX OCTaTKOB, BPEMsl CYIIECTBOBAHHs, 00JacTh pacnpocTpaHeHusi, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

Yenoseueckue pachl. OCHOBHBIE OOJIBIIUE pAchl: €BPOIEOHIHAsA (€Bpa3uiickas), Herpo-
aBcTpajoujHas  (9KBaTOpHalIbHAas), MOHTOJOUJHAs  (a3MaTCKO-aMepukaHckas). YepTsl
OPUCTIOCOOTIEHHOCTH TPEACTABUTENCH UEeNOBEYECKUX pac K YCJIOBUSM CYIIECTBOBAHMA.
EnuncTBO uenoBeveckux pac. Kpuruka pacusma.

JdemoHcTpaumnm:

[Moptpersr: @. Pean, JI. Ilactep, A. U. Onapun, C. Mumep, I'. FOpu, Y. JlapBun.

Tabmunet u cxembl: «Bo3aukHoBeHUEe COIHEYHON CUCTEMBD», «Pa3BUTHE OpPraHUYEeCKOro
mupa», «PactutenbHas knerka», <«OKuBoTHas kieTtka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHasl cucTeMa OpraHu4ecKoro Mupay», «CpaBHEHHUE aHATOMUYECKHUX YEPT CTPOECHUS
YeJIOBEKa U UYeJIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa IaJEOHTOJIOTMYECKUX HAXOJ0K
MPEJKOB COBPEMEHHOIO 4YeJOBeKa», «JlpeBHeilmme moam», «JlpeBHue mroam», «llepBbie
COBpPEMEHHBIE JTIOAN», «YeI0BeuecKue pacb».

Ob6opynosanue: wmysku — «l[Ipoucxoxaenne uenoBeka» (OIOCTbI  aBCTPAJONUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblia, KPOMaHbOHIIA), CJICNKU WIH U300paKeHHs] KaMEHHBIX OpyIui
NEepBOOBITHOTO YeJoBeKa (KaMHH-4ONIephl, pyOuia, ckpebdia), reoXpoHoJIornyeckas tabiauma,
KoJuteKus «DopMbl COXPaHHOCTU UCKOMAEMBIX YKUBOTHBIX U PACTCHUI.

JlaGopaTopHble U IpaKTH4YecKHe padoThbi:

[Tpaktudeckas padora Ne 1. «M3yueHue MCKOMAEMbIX OCTATKOB PACTEHUI M KUBOTHBIX B
KOJUIEKLIASAX.

DKCKypcusi «IBOJNIONUS OpraHU4Yeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIA WM
KpaeBeIUECKUI My3€il).

Tema 3. OpranusMbl 4 OKpYsKa0Las cpeaa.

DKOJIOTHSl Kak HayKa. 3aJadyd W pas3/iesibl  3KOJOTHMH. MeToAbl 3KOJIOTHYECKUX
UCCJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOI'O YEIIOBEKA.

Cpenpl  oOuTaHMs ~ OpPraHM3MOB:  BOJHAas,  Ha3eMHO-BO3MYyIIHas,  IOYBEHHas,
BHYTPUOPraHU3MEHHAs.

Dxkonorudeckue ¢aktopbl. Kinaccudukaius 3KoJ0orudeckux (akTopoB: aOMOTHYECKHE,
OMOTHYECKHUE U aHTPOIIOTEHHBIE. J[eHCTBIE SKOJIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuotuyeckue  (QaxkTophpl:  CBET, TeMIleparypa, BJIaKHOCTb. DoTONEpUOAU3M.
[TpucniocoOnenust OpraHu3MoOB K AeHCTBHIO a0MOTHYECKUX (aKkTOpoB. bruosornyeckue puTMsl.

buotnueckne  ¢akroppl. Buapl OMOTHYECKUX  B3aWMOJCWUCTBUN:  KOHKYPCHIIHS,
XHUITHUYECTBO, CUMOMO3 1 ero ¢opmel. [lapazutusMm, Koonepamus, MyTyajln3M, KOMMEHCAIN3M
(KBapTUpPAHCTBO, HaXJIEOHWYECTBO). AMEHCAIU3M, HEUTpaau3M. 3HaueHHe OUOTHYECKHUX
B3aMMOJICHCTBHI JUIsI CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOJAHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKU MNOMyJsiiuu. OCHOBHBIE II0Ka3aTelad IOMYJISALUU:
YUCJIEHHOCTb, IUIOTHOCTh, POXKAA€MOCTb, CMEPTHOCTb, MPHUPOCT, Murpanusa. JuHamumka
YUCJIIEHHOCTH IMOMYJIALNHN U €€ Perysius.

JdemoHcTpaumnm:

[optpers: A. I'ym6onbaT, K. @. Pynse, O. ['ekkens.

Tabmuner u cxeMmsl: kapta «[Ipupoaabie 30HbI 3emin», «Cpenbl OOUTaHHS OPTaHU3MOBY,
«Doronepuoauzm», «llonmymsauum», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH MOMYJISUUU
uHby30pun-Tydenbkny, «llumesbie nemm.



JlaGopaTopHble U IpaKkTH4YecKre padoThbi:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckre 0COOEHHOCTH PACTCHH U3 Pa3HBIX MECT
0OUTAHUS.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEyCay.

[TpakTuueckas padota Ne 2. «[ToAacUéT MIOTHOCTH MOMYJISAIUA PA3HBIX BUIOB PACTCHUIN.

Tema 4. Coo01ecTBa M YKOJOrHYeCKHE CHCTEMBI.

CoobmectBo  opranmzmMoB —  OuoneHo3.  CTpykTypbl — OuoleHO3a:  BHJOBa,
POCTPaHCTBEHHAs, Tpodpuueckas (numieBas). Bunpl-nomunantel. Csizu B OMOLIEHO3E.

Okonorudeckue cucreMbl (dkocucremsl). I[lonstue 006 skocucremMe M OUOTEOIECHO3E.
OyHKIMOHAIBHbIE KOMIIOHEHTBI 3IKOCHUCTEMBI: MPOAYLEHTbI, KOHCYMEHTBI, PpEAYLCHTBHI.
KpyroBopoT BemecTB M HOTOK SHEPrHM B 3KOocHcTeMe. Tpoduueckue (IUIIEBbIE) YPOBHH
skocuctembl. [lumeBbie mnenu u cetu. OCHOBHBIE IIOKa3aTeld 3KOCHCTEMBI: Ouomacca,
OPOAYKIHMsI. DKOJOTHYECKHE MUPaMHUAbL: TMPOAYKIUHU, YUCICHHOCTH, Ouomacchl. CBoMcCTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALUSL, pa3BuTue. CyKIeccus.

[Ipupoanbie 3KOCHCTEMBI. DKOCHCTEMBI O03€p M peK. ODKOCHUCTEMa XBOMHOIO WM
LIMPOKOJIMCTBEHHOTO JIECa.

AHTpPOIIOT€HHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YpOo3KocucTeMbl. buonorunueckoe u
XO03SICTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

Buopasznoobpasue kak (akrop ycroitunBocTu 3kocucteM. CoxpaHeHue OHOIOrHMYecKOro
pa3zHooOpasus Ha 3emiie.

Yuenue B. W. Bepnaackoro o Ouocdepe. I'panuiibl, coctaB U CTpyKTypa Ouochepsl.
XKusoe BemectBo U ero QyHkuuu. OcoOeHHOCTH OHOC(Eepbl Kak TI100aJbHONW 3KOCHUCTEMBI.
JluHamuueckoe paBHOBECHE M 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoTsl BemiecTB M OHOr€OXMMHYECKHE ILHMKJIBI AJIEMEHTOB (YIJiepojia, a3oTa).
3oHanbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emin. AHTpONIOTeHHbBIE M3MeHeHUs B Onochepe. ['modabHbIe
HKOJIOTMYECKUE TIPOOIJIEMBI.

CocymecTBoBaHuE MPUPOJBI U yenoBeuecTBa. CoxpaHeHne OMOpa3HOOOpa3Hs KaKk OCHOBA
ycroiunBocTy 6uochepsl. OCHOBA pallMOHANBHOTO YIPABICHHS MPUPOIHBIMU PECypcaMu U UX
ucnoibp30BaHue. JloctrkeHuss OMOIOruU U OXpaHa MPUPOJIBI.

JdemMoHcTpanuu:

Hoptpetsr: A. JIx. Tencinu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuue! u cxemsl: «llumessie nenu», «brUoIEHO3: cocTaB U CTPyKTypa», «IIpupoaHsie
coobmectBa», «lenu nutaHus», «Okonoruueckas nupamunay, «buocdepa u uenoseky,
«9KocUCTeEMa IIMPOKOJMCTBEHHOIO Jeca», «IJKOCUCTeEMa XBOMHOro iJecay, «buoleHos
BOI0EMaAY, «ArpoueHo3», «lIpuMepHble aHTPOIOrE€HHbIE BO3JAEHCTBUS HA HPUPOLYY,
«BaxxHelue MCTOYHHMKHU 3arpsS3HEHUS BO3JyXa W TPYHTOBBIX Boa», «[louBa — BaxkHeifmias
cocrassitolas ouocheps», «DakTopsl nerpaganuu nousy, «I[lapaukosslil ahdexTy, «DakTophl
PaznoaKTHBHOTO 3arpsi3HeHus Onocdepb», «Obmas cTpykrypa ounocdepsn», «Pacnpocrpanenue
XKHU3HU B Onocdeper, «O30HOBBIN dKpaH Ouocheps», «KpyroBopor yriepoga B Guocheper,
«KpyroBopot azora B mpupoae».

Ob6opynoBanue: MO/IeJIb-aNTITUKAL WS «Tunuynbie OHOLIEHO3BD», repbapuit
«PacturenpHbple  coobmiecTBa», Kowiekuuu — «buoneHo3», «Bpemurenw — BaKHEHIIHX
CENIbCKOXO3SUCTBEHHBIX ~ KYJIbTYp», TepOapuu M KOJUJIGKIMM pACTeHUH U  KHUBOTHBIX,
MPUHAJISKAIINE K Pa3HBIM SKOJIOTHYECKUM rpynnam ogHoro Buaa, Kpacnas kuura Poccuiickoit
®Denepaliu, U300paxKeHHs] OXPaHsIEMbIX BUJOB PACTCHUH U KUBOTHBIX.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHMA TMPOT'PAMMBLI 110 BUOJIOI'MU
HA BA30BOM YPOBHE CPE/JHET'O OBILIIET'O OBPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBnuBarOTCS TpeOOBaHUS K pPE3yJIbTaTaM OCBOCHUS
00Yy4alOIIMMHUCS IPOTPAaMM CPEAHEro o0mIero oopa3oBaHMs: JINYHOCTHBIM, METAIIPEIMETHBIM H
HPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIHMYHOCTHBIX pPE3YJIbTAaTOB OCBOECHUS MpeameTa «bHOIOTHS» BbIJACICHBI
CIICNYIOIINE COCTaBIAIOIIME: OCO3HAHWE OOYYAIOMUMHCS  POCCHUMCKON  TpaKIaHCKOW
UJEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH W CaMOOINPEJIETICHUIO,
HaJIM4Yhe MOTHBAUM K OOY4YEHHUIO OHOJOTHUH, IIEJICHANPABICHHOE pa3BUTHUE BHYTPEHHHUX
yOEXKJICHUI JIMYHOCTH HAa OCHOBE KIIFOUEBBIX IIEHHOCTEH M MCTOPUYECKHUX TPATULIUNA Pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJACTBOBATHCS B
CBOEH  JCATENBHOCTH  LIEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, NPHUCYLUIUMU  CHUCTEME
OMOJIOTUYECKOTO 00pa30BaHUs, HaJIMYUE OKOJIOTHYECKOrO IPABOCO3HAHHSA, CIIOCOOHOCTH
CTaBUTb 1LI€JIU U CTPOUTD )KU3HCHHBIC TUIAHBI.

JInuHOCTHBIE pe3ysbTaThl OCBOCHMS mpeameTa «buosorus» AOCTUTrarOTCs B €IUHCTBE
y4eOHOM M BOCHUTATEIBHOU JEATEIbHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMU POCCUMCKUMHU
COIIMOKYJIbTYPHBIMH, UICTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, TPUHSATHIMHU B
o0IecTBe MpaBWIaMHM W HOPMaMH IOBEJICHHUSI M CIIOCOOCTBYIOT IpoOIleccaM CaMOIO3HAHUA,
CaMOBOCIIMTAaHMSI U CaMOPa3BUTHSI, PA3BUTUS BHYTPEHHEH MO3UIMHU JMYHOCTH, MATPUOTH3MA,
YBaXXEHHUS K 3aKOHY U IPABOIOPSAKY, YEJIOBEKY TpyJa M CTaplieMy MOKOJEHHUIO, B3aUMHOIO
YBOXKCHHS, OEPEeKHOT0  OTHOMICHWUS K  KyJbTypHOMY  HACICOUI0 W TPAIUIUAM
MHOTOHAllMOHAJIBHOTO Hapoaa Pocculickoit denepanuu, NpUupoe U OKPYKarolleu cpee.

JIngHOCTHBIE pe3yabTaThl OCBOCHUs Y4eOHOTro mnpeameTra «bruosiorusy TOJDKHBI OTpa)XaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPECHHEU
MO3ULIUEH JUMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAlMi, TO3UTHUBHBIX BHYTPEHHHX
yOEXKIICHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHHCKOro  0OIIecTBa,
pacuIMpeHne >KM3HEHHOTO OIbITa M OMbITa ACATEIBHOCTH B IMPOLECCE peaM3ali OCHOBHBIX
HaIpaBJeHUN BOCITUTATEILHOM JIEATEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaIaHCKOr0 BOCIUTAHUSA:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOW TIMO3MIIMK  OOydYaroIIeTocs Kak aKTHBHOTO |
OTBETCTBEHHOI'O WICHA POCCUHCKOT0 00IIECTBA;

OCO3HAaHUE CBOMX KOHCTUTYIMOHHBIX TNpaB M OOS3aHHOCTEH, YBaXKCHHE 3aKOHA U
IPaBOMOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOW JCATEIHHOCTH MPHU CO3JTaHUHU YICOHBIX MPOEKTOB,
pEIICHUH YYECOHBIX U TTO3HABATEIBHBIX 33124, BHITTOJIHCHUH OWOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TIO3HWIIMIO IO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U O0BACHATH €€;

YyMEHHE YyYWUTBIBATH B CBOMX JICHCTBHSAX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOACH ¢ pa3HBIMU YOCKIECHUSAMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COLIMAILHBIM
ITOJIOKEHHUEM;



FOTOBHOCTb K COTPYJIHHYECTBY B IIPOILECCE COBMECTHOIO BBINIOJHEHUS Yy4eOHBIX,
MO3HABATENIbHBIX W MCCIEIOBATENbCKUX 3aJlad, YBAXXUTEIBHOTO OTHOIICHUS K MHEHHIO
OMNIMOHEHTOB MPHU 00CY ACHUU CIIOPHBIX BOIIPOCOB OUOJIOTHYECKOTO COIEPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOU U BOJOHTEPCKOU JE€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUMCKON IPpaKAAHCKOW WACHTUYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoOAy, 4yBCTBa OTBETCTBEHHOCTH Inepel PoauHON, ropAaocTu 3a CBOW Kpail, CBOIO
Ponuny, cBOH S3BIK U KYJIBTYPY, POILLJIOE U HACTOSALIEE MHOTOHAIMOHAIBHOr0 Hapoaa Poccuu;

LHEHHOCTHOE OTHOIIEHHE K NPUPOAHOMY HACIEAMI0 M HaMATHUKAM HOPUPOAbL,
JIOCTH>KeHHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;

CIIOCOOHOCTh OILICHMBATh BKJIaJ POCCHUMCKUX YUYEHBIX B CTAHOBIIEHHE U pPa3BUTHE
OHMOJI0TUY, TOHUMaHHsI 3HAY€HUS OMOJIOTUH B TIO3HAHUM 3aKOHOB MIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHas yOe:K IEHHOCTh, TOTOBHOCTb K CITY’KEHHUIO U 3amuTte OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHUE AYXOBHBIX IEHHOCTEN POCCUICKOr0 HapoAa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTh OIIEHHBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U LICHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOIICHHE K CBOUM pOAMUTENISIM, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPHUHATUSA IIEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUU C TPAULUSIMHU HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUSA:

ACTETHYECKOE OTHOUIEHHE K MHUPY, BKJIIOYasl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILICHUM;

MMOHMMaHUE SMOLUOHAIBHOTO BO3JICMCTBHS KUBOW MPUPOBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOSBIATH
KaueCTBA TBOPYECKOM JINUHOCTH;

5) ¢usuyeckoro BocHUTAHHWS, (POPMHMPOBAHHUA  KYJIbTYPbl 3I0POBbSI M
IMOIMOHAJIBHOIO 0JIArONOJIYYHs:

MOHMMAaHUE U pean3alus 3J0pOoBOro u 06e30MacHOro oopasa KU3HU (30pOBOE MUTAHHE,
coONI0ZIcHHE TUTMEHUYECKUX MPaBWJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHATHI M OTIbIXa,
perymsipHass (uU3MYECKash AaKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (PH3UYECKOMY H IICUXHUYECKOMY 3710POBBIO;

NOHMMAaHHWE IEHHOCTM TPaBWJI HMHAWBHUIYATbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3J0POBbIO U JKU3HU JIFOACH;

OCO3HAHUE TMOCJEJICTBUM M HENPUSATUS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS ajIKOroJs,
HapKOTUKOB, KypeHUs);

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTD K TPYAY, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10J1t00ue;

TOTOBHOCTb K AKTUBHOM JESATEIHLHOCTH TEXHOJIOIMYECKON U COIMAIbHOM HANPaBIEHHOCTH,
CIIOCOOHOCTH UHUIIMUPOBATh, INIAHUPOBATH U CAMOCTOSITENIbHO BBITIOJIHATH TAKYIO ACSTEIbHOCTD;

UHTEpeC K pa3inyHbiM chepam mpodeccuoHaNbHON AeATeIbHOCTH, YMEHHE COBEpILaTh
OCO3HAHHBIN BBIOOD Oyny1eii mpodeccuu U peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE [IJIaHbL;



TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHHUIO U CaMOOOpPa30BaHUIO HA MPOTHXKEHUU BCEi
KHU3HH;

7) 3K0JIOrHYecKOro BOCUTAHMA:

9KOJIOTHUECKHU 11e1ec000pa3HOe OTHOIICHHE K MPHUPOJIe KaK UCTOUHUKY JKU3HHU Ha 3emIie,
OCHOBE €€ CyIlIeCTBOBAHUS;

MOBBILIICHHE YPOBHS SKOJOTHYECKON KYJIbTYpBI: MPHOOPETEHHE OMNbITAa IJIAHUPOBAHUS
MOCTYIKOB M OIICHKH WX BO3MOKHBIX ITOCIIEICTBUH JUISI OKPYKAIOIIEH Cpe/Ibl;

OCO3HaHHUe T1100aIbHOr0 XapakTepa KOJOTHYECKUX MPOOJIeM U MyTel UX pelieHus;

CIIOCOOHOCTH MCMOJIB30BaTh MpUOOpETaeMble MPU U3YYEHUU OMOJIOTUU 3HAHUS M YMEHUS
IpU pEIlICHUH MpOoOJieM, CBA3aHHBIX C PAIMOHAIBHBIM IPUPOAONOIB30BaHUEM (COOIIOCHHE
NpaBUJ TOBEJCHUS B IMPHPOJIE, HANPABICHHBIX HAa COXpPAHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BHOB, SKOCHCTEM, OHOChephI);

AaKTUBHOE HENpUATHE JEHCTBUM, MPHUHOCSAIIMX Bpel OKpY)KAlollel MNpUpOTHON cpene,
YMEHHE TPOTHO3HPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKUE MOCIEICTBUS MPEANPHHUMACMBIX
JIEMCTBUN U NIPEAOTBPALLATD UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHUS, SKOJOTUYECKON KyJIbTYphl, OIBITA
NESATENIbBHOCTH  DKOJIOTUYECKOW HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHON, KOMMYHUKATHUBHOW M COLMAIbHOW IPaKTUKE, TOTOBHOCTH K Y4YacTHIO B
NPAaKTUYECKOH EATETbHOCTH SKOJIOTHYECKOI HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHsI HAyKM W OOLISCTBEHHOW NPAaKTUKH, OCHOBAaHHOIO Ha JAHMAJOre KYJIbTYp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE S3bIKOBOM M UNTATENIbCKON KYJIBTYpPhI KaK CPEICTBa B3aUMOICHCTBUS
MEX]Ty JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUEe crnenupuKd OUOJOTMU KaK HAayKH, OCO3HaHUA €€ poiau B (OPMUPOBAHUU
paMoOHATBFHOTO HAYYHOTO MBIIIJICHHS, CO3aHUU LIEJTOCTHOTO MPEICTABICHUS 00 OKPYKaloIeM
MHUpe KaKk O eIMHCTBE NpPUPOABI, YeJIOBEeKa H oOmectBa, B MO3HAHUM HPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUH MpoOIeM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOeXKAEHHOCTh B 3HAYUMOCTH OMOJIOTMH JJIi COBPEMEHHOW IUBHJIM3ALMU: 00eCIeUeHUS
HOBOTO YPOBHS Pa3BUTHsI MEAMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJOTHMH, CIIOCOOHBIX
pemaTh pecypcHble IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, MOUCKA MYyTEH BBIXO/A U3 TI00ATBHBIX
9KOJIOTHUECKUX MpoOsieM 1 o0ecrieueHus nepexoa K yCTOMYMBOMY Pa3BUTHIO, PalliOHATILHOMY
MCIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (OPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYCHUH OMOJOrMYECKHX 3HAHUH B IENSAX MOBBIIICHUS OOIIeH
KyJbTYpBl, €CTECTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()YHKIIMOHAJIBLHOU
rPaMOTHOCTHU O0yyarouuxcs, GopMUpyeMoil pu U3y4eHUr OHOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB IIO3HAHUS, HCIOJb3YEeMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIMOJIB30BaTh IOJlydyaeMble 3HAaHUS Ui aHanu3a M OOBSICHEHUS SBICHHM
OKpY’KAIOIIET0 MHpa M MPOMCXOIAIIMX B HEM U3MEHEHHMH, yMEHHE JAenaTb OO0OCHOBAaHHBIC
3aKJIIOUEHUSI Ha OCHOBE HAy4yHbIX (D)aKTOB M MMEIOIIMXCS JaHHBIX C LEJIbI0 MONy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIFHO HCIOJB30BAaTh OHMOJIOTMYECKUE 3HAHUS ISl PEIICHUS
po0JeM B peaibHbBIX )KU3HEHHBIX CUTYallUsX;

OCO3HAaHHE IIEHHOCTH HAy4YHOH NeATENIbHOCTH, TOTOBHOCTh OCYILIECTBISATh MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ACSITeIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M CIIOCOOHOCTh K HEIPEPHIBHOMY OOpa30BaHUIO W CaMOOOpPa30BaHHIO, K
AKTUBHOMY IIOJYYCHUIO HOBBIX 3HAaHUU II0 6I/IOJIOFI/II/I B COOTBETCTBHUU C KHU3HCHHBIMU
NOTPEOHOCTSIMH.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yibTaThl OCBOEHUSI yueOHOro mnpeamera «buosiorusy BKIIOYAIOT:
3HaYUMBIC Ui (DOPMHpPOBAHUS MHPOBO33PEHHSI  OOYYAIOMIMXCS  MEXKIUCIUTUTMHAPHBIC
(MexXnpeaMeTHbIe) OOIIeHaAYYHbIE TTOHATHS, OTPAXKAIOIIKE [[EJIOCTHOCTh HAyYHOW KapTHHBI MUpa
u crienuuKy METOJIOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTUs,
SIBJICHUE, TPOLIECC, CUCTeMa, HAYYHBIH (DaKT, MPUHIUN, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, WCCIeAOBaHNue, HAOMIOAeHNE, U3MEpPEHUE, SKCIICPUMEHT W APYTuX), YHUBEpPCaIbHBIC
yueOHbIe JeicTBUS (TI03HAaBaTelIbHbIE, KOMMYHUKATHUBHbBIC, PETYISTUBHBIE), 00ECIEUNBAOIINE
dbopMupoBanre (PyHKIMOHAIBHON I'PAaMOTHOCTH U COLIMAJIBLHOM KOMIETEHLUH 00ydYaroIuxcs,
CIOCOOHOCTh o0ydJaromuxcs UCIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHBIC,
MHUPOBO33PEHYCCKUE 3HAHUS M YHUBEPCAIbHBIC ydeOHBIC ICHCTBHS B TO3HABATEIHHOW U
COLIMAJIBHON ITPAKTHKE.

MetanpeameTHble pe3yabTaThl OCBOCHHSI MPOrpaMMBbl CPEIHEro o01ero odpazoBaHUs
JOJIKHBI OTPaKaTh:

OBiajjeHNe YHMBEPCAJIbHBIMH YUYeOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBble JIOTHYECKHUE e CTBUS:

CaMOCTOSITENIbHO (pOpMyNIHpOBaTh M aKTyaJU3UpOBaTh MpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHHUH 3HAHHIA MTPUEMBI JIOTHUECKOTO MBIIIUICHUS (aHAIM3a, CHHTE3a,
CpaBHEHHUA, KiaccuPpuKamu, OOOOIIEHHUS), PACKPBIBATh CMBICT OHOJOTHMYECKHX ITOHSATHUN
(BBIIENATH UX XapaKTepHbIE MPU3HAKU, YCTAHABIUBATH CBSI3U C IPYTUMHU MOHSATUSIMU);

ONpeeNaTh LU JeATeIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUH HX JOCTHUIKCHHS,
COOTHOCHUTH PE3YJIbTAThI ACITEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCIIOJIb30BaTh OHMOJIOTHMYECKUE TOHATHS Ui OOBsSCHEHUS (AKTOB W SIBICHUW >KUBOU
PUPOJIBI;

CTPOUTH JIOTUYECKUE PpaCCyKICHHUS (MHIYKTUBHBIC, JACIyKTUBHBIC, IO AaHAJOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHUBOPEYHSI B PACCMATPUBAEMBIX SIBICHUSX, (POPMYITHUPOBATH
BBIBOJIbI U 3aKJTFOUCHUS;

PUMEHATb CXEMHO-MOJICJIbHBIE CPEACTBA JUIS MPEICTaBICHHs CYIIECTBEHHBIX CBSI3eH U
OTHOIIEHUN B M3Y4YaeMbIX OHOJOTHYECKHX OOBEKTax, a TaKKe MPOTUBOPEUHMI pa3zHOTo poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH()OPMAITMOHHBIX HCTOUYHUKAX;

paspabarbIBaTh IUIAH PEUICHUS MPOOIEMBI ¢ YIETOM aHaIN3a UMEIOIINUXCS MaTepUaTbHBIX
U HeMaTepHAJIbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JESATEIbHOCTb, OLIEHWBATH COOTBETCTBUE PE3YJIbTATOB IIENISAM,
OIICHUBATH PUCKH TOCIECICTBUN ACSITEILHOCTH;

KOOPJMHHUPOBATh M BBINOJNHATH pPadOTy B YCJIOBHSIX pPEaTbHOTO, BHUPTYaJIbHOTO U
KOMOMHHPOBAHHOT'O B3aMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPU PEIICHUH KU3HEHHBIX TPoOIIeM.

2) 6a3oBbIe HCCIeI0BATEIbCKHIE e CTBUSA:



BJIAJICTh HaBBIKAMHU YyUEOHO-HCCIICIOBATEIBCKON W MPOEKTHOW NIESTEILHOCTH, HaBBIKAMHU
paspenieHus mpodieM, CIOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METO/OB
pElICHUS TPAKTUYECKHX 3a]1a9, TPUMEHEHHUIO PA3IMYHBIX METOJIOB IO3HAHUS;

UCTIOJIB30BaTh PAa3JIUYHbIC BHIBI JCSITEIBHOCTH IO TIOJTYYECHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAINY, PEOOPa30BAaHUIO U NMPUMEHEHHIO B YYEOHBIX CHUTYAIMsIX, B TOM YHCIE IPH
CO3JIaHUM YYEOHBIX U COIMATIBHBIX TPOCKTOB;

dbopMUPOBATh HAYYHBINA THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMUHOJIOTHEH, KIFOYCBBIMU
HOHSATHUSIMH U METOJIaMU;

CTaBUTh M (OPMYJIIMPOBATH COOCTBEHHBIC 33aJjaud B OOpa30BaTECIbHOU NESATEILHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH  IPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyallM3MpPOBATh 3aJady, BBIABUTATh
TUIOTE3y €€ pelleHHs, HAaXOAWUTh apryMEHTHI JUIS JI0Ka3aTelbCTBa CBOUX YTBEPKICHHIA,
3aJ1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

AHAIM3WPOBATh TOJYYCHHBIE B XOJE pEHICHHS 3aJauyd  pPe3yibTaThl, KPUTHUECKU
OIICHUBAThH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh IICJICHAIIPABICHHBIN IMOMCK IEPEHOCa CPEICTB M CIIOCOOOB IEHCTBUS B
PO ECCUOHATIBHYIO CPEY;

YMETh TIEPEHOCHTHh 3HAHWS B  T[IO3HABATEIbHYID H  TMPAKTUYECKYI0  O00OJacTH
KU3HECATECIILHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIACTEH;

BBIJIBUTAaTh HOBBIC WJCH, MpeajaraTh OPUTHHAIBHBIC IMOAXOABI M PEIICHHS, CTaBUTh
POOJIEMBI U 3aJ1a4H, JOMYCKAIOIIUE AlIbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPUECHTUPOBATHCSI B PA3IMUYHBIX MCTOYHUKAX HH(popMarmu (TEKCTe y4eOHOro MocoOws,
HAYYHO-TIONYJISIPHOU JIUTEPaType, OMOJOTHUECKUX CIOBapsSX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax maHHBIX, B MHTepHeTe), aHAIM3UPOBATH WHMOPMALMIO PA3IMYHBIX BHIOB U (GopM
MPEJICTABICHUS, KPUTHYECKH OIICHUBATH €€ TOCTOBEPHOCTh M HEITPOTHBOPEUUBOCTb;

(GopMyIHpOBaTh 3ampOChl M MPHUMEHATh Pa3IHMYHBIC METOABI TPU TOUCKE W OTOOpe
Ouosornyeckoit nHGopMaIu, He0OXOIMMOM JIJISl BRITIOJTHEHUST Y4eOHBIX 3a/1a4;

npHOOpETaTh OMBIT HWCIOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEpIIICHCTBOBATH KYJIBTYPY aKTUBHOTO HCIIOIH30BAHUS PA3TUIHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAJIBHYI (OpMY MPEICTABICHHUS OHOJIOTHYCCKON
uHpopmaruu (cxemsl, TpaduKy, AHArpaMMBbl, TaOJIUIIbI, PUCYHKH U JPYTOE);

UCIIOJIb30BaTh HAyYHBIM SI3bIK B KadeCcTBE CpEACTBA NpH pPadoTe C OMOJOTHYEeCKOU
uHpOpMaIMel: MPUMEHITh XUMUYECKUE, PU3NYECKUE U MaTEeMaTHYeCKHE 3HAKU U CHMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKJIATYpY, HCIIOJNB30BaTh M TpeoOpa3oBhIBATH 3HAKOBO-
CHUMBOJIMYECKUE CPEIICTBA HATIISTHOCTH;

BJIQJICTh HABBIKAMHU pACIO3HABAHUS W 3alUTHl  HHPOpPMAIUMK, HWHDOPMAIMOHHOM
0€30MaCHOCTH JIUYHOCTH.

Ogiiajienne YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU 1€HCTBUSIMH:

1) o0menue:

OCYIIECTBIISITh KOMMYHHKAITMH BO BCEX Cdepax >KU3HU, aKTHBHO y4acTBOBAThH B JHAIIOTE
WIH JUCKYCCHU TIO CYIIECTBY 0OCYXIaeMoil TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI, BBHICKA3bIBAThH
CYXJICHUSI OTHOCHUTEIIFHO BBINIOJHEHHS TMIpeIjiaracMoi 3ajaud, YYHUTHIBATH WMHTEPECHl U
COTJIACOBAHHOCTH TO3HMIIUH IPYTUX YUACTHUKOB JIMAJIOTa UK JTUCKYCCHUH);



pacro3HaBaTh HeBepOaJbHBIE CpelICTBAa OOIICHMs, MOHUMATh 3HAYEHUE COLHUAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYalluld, YMETh CMAT4aTh KOHQIUKTHI U
BECTH I1EPErOBOPHI;

BJIQJIETh Pa3IMYHBIMU CIIOCOOAMU OOIIEHUS M B3aMMOJCHCTBHS, MOHUMATh HaMEpeHUs
JIPYTUX JIIOACH, MPOSBIATh YBAXKUTEIHbHOE OTHOLICHHE K COOECeHUKY U B KOPPEKTHOH (dopme
bopMynupOBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTb CBOK TOYKY 3PEHMSI C HCIOJIb30BAHHUEM SI3BIKOBBIX
CPEICTB.

2) coBMecTHasl 1eATeJbHOCTD:

IIOHMMATh M MCHOJb30BaTh MIPEUMYIECTBA KOMaH/IHON U MHIUBUIYaJIbHOW padOThl IpU
peleHn OMOIOrnYecKoi mpooIeMbl, 000CHOBBIBATh HEOOXOAMMOCTb PUMEHEHHS TPYIOBBIX
¢dbopM B3auMOAEHCTBUS IIPH PEIICHUN y4eOHOU 3a1auH;

BbIOMpaTh TEMATUKy M METOJbl COBMECTHBIX HCHCTBHI C y4€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 4I€Ha KOJUIEKTHBA,

IPUHUMATh LEJIU COBMECTHOM JEATEIbHOCTH, OPIaHU30BbIBATH M KOOPJIMHUPOBATH
JEUCTBUA 1O €€ INOCTMKEHMIO: COCTAaBIATH IUIAH JEHUCTBUM, pPACHPENENATh POJIU C Y4ETOM
MHEHUI Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM paboThI;

OLICHMBATh Ka4eCTBO CBOETO BKJIaJa U Ka)JOr0 y4acTHHKA KOMaHbl B OOIIUN pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE IPOEKTHI, OLIEHMBATh WAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKON 3HAUNMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETMYECKOE IIOBEIECHUE B pPAa3JIMYHbIX CHUTyalUsX,
IPOSIBIISATE TBOPUECTBO U BOOOpAKEHUE, ObITH MHUIIMATUBHBIM.

OBJ1aieHHe YHUBEPCAJIbHBIMYU PeryJsiITHBHBIMHU ACHCTBUAMM:

1) camoopranu3anus:

UCIIOJIb30BaTh OWOJIOTMYECKHE 3HAHUS JJs BBIABICHUS NpoOJieM M HX peIIeHUs B
KU3HCHHBIX M YYE€OHBIX CUTYalHsX;

BbIOMpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHUI LIEIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEHCTBUSIX U MOCTYNKAX 0 OTHOLICHHIO K >KMBOM IPHUPOJIE, CBOEMY 310POBBIO U 3J0POBBIO
OKPYKaIOIIHNX;

CaMOCTOSITENIbHO OCYILECTBIISATh TO3HABATENBHYIO IESATEIbHOCTD, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B O0Opa30BaTEIbHOW JAESATEILHOCTH U
JKU3HEHHBIX CUTYalMIX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPOOIeMbl C YUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOYTEHUN;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuupsTh paMK1 y4eOHOro MpeiMeTa Ha OCHOBE JIMYHBIX MTPENOYTEHUH;

JIeJIaTh OCO3HAHHBIN BHIOODP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PELICHHE;

OLICHUBATbH [TPUOOPETEHHBIN OIBIT;

CHOcoOCTBOBATH (POPMUPOBAHMIO M TPOSIBIICHUIO IMIMPOKOH IPYIUIIMH B PA3HBIX 00JACTAX
3HAaHUU, TOCTOSIHHO TOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaThb OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBATbH
COOTBETCTBUE PE3YJIbTATOB LIEJISM;



BJIa/IETh HaBBIKAMH MTO3HABATENIbHON pedIeKCUU KaK OCO3HAHUS COBEPILAEMbIX JeUCTBUN
N MBICIIUTCIIbHBIX MMPOLECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ, HUCII0JIBb30BAaTh HpI/IéMBI pe(l)JICKCI/II/I
JUISI OLICHKU CUTYalluH, BIOOpAa BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS 10 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U ApTYMEHTHI JPYTUX IPU aHAIHU3E PE3YJIbTaTOB AEATEIbHOCTH;

3) npuHsiTHE Ce0N U APYIrUX:

IMPUHHUMATDb C€6$I, IIOHHMMas CBOM HEAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHUBBI U ApTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKY;

pa3BUBATH CIIOCOOHOCTH MOHUMATh MUP C MO3UIUHU APYTOrO YEIOBEKA.

INPEJIMETHBIE PE3YJIBTATDI

ITpenmerHble pe3ynbraThl ocBoeHUs nporpamMbl COO no 6uosnorun Ha 6a30BOM ypOBHE
BKJIIOYAIOT crienuduyueckue st yaueOHoro npeamera «buonorusy HaydHbIE 3HAHHS, YMECHUS U
CHocoOBl JEMCTBUH 1O OCBOCHHMIO, HHTEpPIpPETAllMM W NpeoOpa3soBaHUIO 3HAHUM, BHIBI
JeSITEBLHOCTH TI0 MOJYYEeHHIO HOBOTO 3HAHUS W NMPUMEHEHHIO 3HAHUHM B Pa3JIMYHBIX Y4EOHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX J>KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouosoruei. B
porpaMMe NpeAMETHbIE Pe3yJIbTaThl IPEACTaBIEHBI 110 roJjaM 00yueHusl.

[IpenmerHble pe3yibTaThl OCBOEHMsI yueOHoro mnpeamera «buonorus» 6 10 knacce
JIOJIKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECT€ W pOJU OMOJOTMM B CHCTEME HAyYHOIO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAy4yHOT'O MUPOBO33pPEHUS, O BKJIAJIE POCCUHCKUX U 3apyOEKHBIX yUEHBIX-OMOJIOrOB B pa3BUTHE
6uosornu, GyHKIMOHAIBHONW I'PaMOTHOCTH YelIOBEKa JUIsl peLeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOJIOIMYECKHX TEPMHHOB U MOHATUN: )KU3Hb, KIETKA,
opraHusM, Merabonu3M (0OOMEH BEIeCTB M  MpEBpalleHue SHEPruu), IOMeocTa3s
(camoperynsuusi), ypOBHEBas  OpraHM3alMsl JKUBBIX  CHUCTEM, CAMOBOCIIPOU3BEJICHUE
(penpoaykuust), HacJI€ACTBEHHOCTh, U3MEHYUBOCTD, POCT U PA3BUTHE;

yMEHUE u3jaraTb OHOJOTHMYECKHE TEOpUU (KJIETOYHas, XPOMOCOMHAas, MyTallMOHHas,
IEHTpaJIbHAs J0TMa MOJEKYJIsIpHOM Omomnoruu), 3akoHbl (I'. Mennens, T. Moprana, H. N.
BasuiioBa) u yueHus (0 LeHTpax MHOTr000Opasus U MPOUCXOKAECHUS KyIbTypHBIX pacteHuil H. 1.
BasuiioBa), onpenenars rpaHulbl UX IPUMEHUMOCTH K KHUBBIM CHCTEMAM;

YMEHHUE BIa/leTh METOJaMM HAy4HOIO IO3HAHUSA B OMOJIOTMHU: HaOJIIOJEHHE U OIMCaHMe
JKUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUW, OpraHu3auus M IPOBEIEHUE OMOJIOTMYECKOIrO
OKCIIEPUMEHTA, BBIJIB)KEHUE TMIIOTE3bl, BBISIBICHHUE 3aBUCUMOCTU MEXAY HCCIETyEMbIMU
BEJIMYMHAMHU, OOBSCHEHHWE IIOJYyUYEHHBIX PpE3yJIbTaTOB, HCIIOJIb30BAHHBIX HAYUHBIX HOHSITHMH,
TEOpUH U 3aKOHOB, YMEHHE JI€JIaTh BBIBObI HA OCHOBAHUU IIOJyYEHHBIX PE3YJIbTATOB;

YMEHHME BBLIEIATh CYLICCTBEHHBIE NPU3HAKM BUPYCOB, KJIETOK NPOKApPHOT U JYKapHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOLIECCOB: OOMEHa BEIIECTB U
NPEBpAICHHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, IIIACTUYECKOTO M IHEPreTHYecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHMS, PAa3MHOXKCHUS, WHIUBUAYAIbHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHME IPUMEHSATH MOJTY4YEHHbIE 3HAHUS NIl OOBACHEHUS OMOJIOTMYECKUX MPOLIECCOB U
SIBIIGHUH, 111 IPUHATHS IPAKTUUYECKUX PELICHUI B IOBCEIHEBHOM JKU3HU C LIEIbI0 00ECIIEUEHHUS]
0€30I1aCHOCTH CBOEI'0 3[0POBbS U 3J0POBbS OKPYXKAIOIIUX JIOAEH, COOIIOAEHUS HOPM



IPaMOTHOTO IOBEJIEHUs B OKpYXKarolllell NpUPOAHOM cpele, MOHMMaHUE HEOOXOJUMOCTH
UCTIOJIb30BaHUS JIOCTHKECHUH COBPEMEHHOW OHMOJIOTMM M OMOTEXHOJIOTUH ISl palMoOHAIbHOTO
IPUPOIOII0IB30BAHUS;

YMEHHE pellaTh »3JIeMEHTapHble TIeHETHYEeCKHE 3aJauyd Ha MOHO- M JAUTHOpHIHOE
CKpeLIMBaHME, CLEIUICHHOE HAClIeZJOBaHUE, COCTABIATh CXEMbl MOHOIMOPUIHOIO CKPELIUBAHUS
JUIs IIpEeICKa3aHusl HaCJIEeA0BaHNs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JTAOOpAaTOPHBIE M MPAKTHYECKHUE PaOOThI, COONIONATh MpaBWiIa TpU
paboTe ¢ yueOHBIM M J1a0OpaTOPHBIM 000PYI0BAHHEM;

YMEHUE KPUTHUYECKH OLIEHUBaThb M HHTEPHPETHPOBATh HH(OpMAIUIO OHOIOIMYECKOIrO
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJIOHAYYHbIE 3HAHHUS M3 Pa3jIMYHbIX HCTOYHUKOB (CpeICTBa
MaccoBOW MH(pOpPMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepHallbl), STUYECKHE ACHEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEIULIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/laBaTb COOCTBEHHbIE IMCbMEHHBIE U YCTHBIE COOOLIeHUs, 00o0mas
Ouonornyeckyro HMHGOPMAIMIO W3 HECKOJIBKHUX HCTOYHMKOB, TIPAaMOTHO HCIOJIb30BATh
NOHSATUIHBIN anmapaT OMOJIOTHH.

[IpenmerHble pe3yibTaThl OCBOEHMsI yueOHoro mnpeamera «buonorus» 6 11 knacce
JIOJKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECT€ W pOJU OUOJOTMM B CHCTEME HAyYHOIO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAy4yHOTO MUPOBO33pPEHUS, O BKJIAJIE POCCUHCKUX U 3apyOEKHBIX yUEHBIX-OMOJIOrOB B pa3BUTHE
6uosornu, GyHKIMOHAIBHONW I'PaMOTHOCTH YeJIOBeKa JUIsl peLeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBATh COACPKAHUE OMOJIOTMYECKUX TEPMUHOB U MOHATHI: BUJ, NOMYJISILINS,
reHO(OH], HBOJIONMS, MABIKYIIME CHIIbl ((AKTOpPBI) SBOJIOLKH, IPHCIOCOOICHHOCTD
OpPraHu3MOB, BHJI000pa30BaHHE, SKOJIOTMYECKHE (DAKTOPBI, SKOCUCTEMA, MPOAYLIEHTHI,
KOHCYMEHTBI, PEYLEHTbI, LIENH MUTaHWs, SKOJIoruyecKas mupaMua, OuoreouneHos, ouocgepa;

yMEHUE Wu3/larate Ouonorudeckue Teopuu (3BomronvoHHas Teopus Y. JlapBuHa,
CHUHTETUYECKAas TEOPHs SBOJIOLINN), 3aKOHBI U 3aKOHOMEPHOCTHU (3aposiiieBoro cxoacTea K. M.
bapa, uepenoBanus riaBHbIX HampaBieHuid U nytei s3Bomouuu A. H. CepeproBa, ydeHus O
6uocdepe B. U. BepHaackoro), onpenensiTe rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHUE Ba/leTh METOJaMHM HAy4HOrO IO3HAHUSA B OMOJIOTMHU: HAOJIIOJEHHE U OIMCaHME
JKUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUN, OpraHu3auus M IPOBEIEHUE OMOJIOTMYECKOIro
AKCIIEPUMEHTA, BBIJIB)KEHUE TMIIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXAY HCCIIELyEMbIMU
BEJIMYMHAMH, OOBSICHEHHE IIOJIyYE€HHBIX DPE3yJIbTAaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX MOHATHH,
TEOpUH U 3aKOHOB, YMEHHE JI€JIaTh BBIBObI HA OCHOBAHUU IIOJyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIAThH CYIIECTBEHHBIE IPU3HAKU CTPOEHMSI OMOJIOTMUYECKUX OOBEKTOB: BUJIOB,
HOMYJISIUH, MPOAYLEHTOB, KOHCYMEHTOB, pPEIyLEHTOB, OHOTCOIEHO30B U JKOCHUCTEM,
OCOOEHHOCTH  IPOLIECCOB:  HACIEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOro  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOJEHHOCTH OPraHU3MOB, AEHUCTBHUS 3KOJOIMUYECKHX (DaKTOpOB Ha
OpraHM3MBbl, [IEPEHOCA BEIIECTB U IIOTOKA YHEPIUHU B IKOCUCTEMAX, aHTPOIOTE€HHBIX U3MEHEHUN
B JKOCHCTEMax CBOEH MECTHOCTH, KPYrOBOpPOTa BEIIECTB M OMOTCOXMMHUYECKHX LHKIOB B
ouocdepe;

YMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HAHUA VIl OOBACHEHHs OMOJOIMYECKUX MPOLECCOB U
SIBIIGHUH, 111 IPUHATHS IPAKTUYECKUX PEILICHUI B IOBCEIHEBHOM JKHU3HU C LIEIbI0 00€CIIEUEHUS
0€30IIaCHOCTH CBOETO 3[0POBbS U 3J0POBBS OKPYXKAIOIIUX JIOJACH, COOJIOACHUS HOPM
IPaMOTHOTO IOBEJIEHUs B OKpYXKarollell NpUpOAHOM cpele, MOHMMaHUE HEOOXOIUMOCTH



UCTIOJIb30BaHUS JOCTHKECHUH COBPEMEHHOM ouosoruu IOE| panroOHaIBHOTO
PUPOAONOIB30BAHNUS;

YMEHHUE pelIaTh >JIEMEHTapHble OMOJOTHMYECKHE 3a/laud, COCTABIISATH CXEMBbl IEpeHoca
BEIIIECTB M SHEPTHH B IKOCUCTEMax (IeTH MTUTaHuU),

YMEHHUE BBINOJHATH JIAOOPATOPHBIE W TPAKTUYECKHUE PAa0OTHI, COONIOATh MpaBWiIa TPU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BAHHEM;

YMEHHE KPUTHYECKH OIICHHWBATh M HHTEPHPETHPOBATH HH(OPMAINIO OHOIOrMYECKOTrO
COJICpKaHNUsI, BKJIIOYAIONIYIO IICEBIOHAYYHbBIC 3HAHHMS W3 Pa3IMYHBIX HMCTOYHHKOB (CpeicCTBa
MaccoBOW WH(POPMAILIMK, HAYyYHO-TIOMYJSIPHBIE MaTephallbl), pPAacCMAaTPHBATh TJI0OAEHBIC
HKOJIOTHUECKUE POOIEMbI COBPEMEHHOCTH, (HOPMUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3HIIUIO;

YMEHHE CO3/laBaTh COOCTBEHHBbIC THCHMEHHBIE U YCTHBIE COOOIICHHUs, 0000IIas
OHoJIOTMYEeCKyl0 HH(POPMAIMI0O H3 HECKOJIBKHMX HCTOYHHMKOB, TPAaMOTHO HCIOJIb30BaTh
NOHSATUIHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uudgpoBbie
Ne i/ P KouTpoasn IIpakTHyeck (udpp )
NPorpamMmsblI Bcero o0pa3oBaTe/ibHbIE
ble padoThI ue padoTsbl
pecypcsl
bu6mmoreka [{OK
! brosorus kak Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBble cucTeMbl U UX OpraHu3aIus 1 bubmorexa HOK
P H https://m.edsoo.ru/7f41¢292
3 XUMHYECKUN COCTaB M CTPOCHUE KIIETKH 8 1 bubmorexa HOK
p https://m.edsoo.ru/7141¢292
bu6mmoreka [IOK
4 XK 6
MBHEACATEILHOCTD TICTHH https://m.edsoo.ru/7f41¢292
5 Pa3zMuoxeHne 1 HTHAMBUAYATbHOE Pa3BUTHE 5 1 bubnmnoreka [JOK
OPTaHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTh M1 I3MEHYNMBOCTD g 15 bubmuorexa [JOK
OpraHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexuus opranu3moB. OCHOBBI 3 bubnuoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bubmmoreka [IOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 0 4




11 KUIACC

KouunyecTBo 4acos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aejioB H TeM uudpoBLIe
Ne ni/m P Kontpoabusl | IIpakTHyeckn (up )
NMPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
e padoThI e padoThbl
pecypchl
bu6mmoreka [IOK
1 9 3] 9 1
BOTIOIMOHHA DHOJOTHA https://m.edsoo.ru/7f41cc74
Bo3nukHOBEeHME U pa3BUTHE )KU3HU Ha bubnmnoreka [JOK
2 9 0.5
3emie https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpy Karolas cpeaa 5 1 bubmmorexa TOK
p Py p https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4
Co00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6nmmoreka [JOK
5 P 2
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10O ITPOIT'PAMME 34 0 2.5







HHOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
KosnuyectBo 4yacos JIEeKTPOHHbIE
JlaTa
Koutposn uugposbIe
Ne n/m Tema ypoka IpakTnyec H3y4YeH
Bcero HbIe o0pa3oBaTe/bHbIE
KHe paboTel | HdA
padoTbI pecypchl
bu6nmorekxa [JOK
1 buonorus B cucreme Hayk 1 https://m.edsoo0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTopl TO3HAHUS )KUBOW IPUPOJIBI.
) [TpakTuyeckas padora Ne 1 | 0.5 bu6nuoreka [IOK
«HMcnonb30BaHue pa3IMYHbIX METOIOB IIPU ' https://m.edsoo.ru/863e6122
M3y4YeHUU OMOJIOTHUECKUX 0OHEKTOBY»
3 buonornueckue CUCTEMBI, IPOLIECCHI U UX 1 bubnnoreka [JOK
H3y4YECHHUE https://m.edsoo.ru/863e6564
4 XUMUYECKHN COCTaB KJIETKU. Bosia u | bu6mmoreka [IOK
MHHEPAIBHBIE COJIA https://m.edsoo.ru/863e674¢
bu6mmoreka [IOK
5 b .C 0 1
CITCH. T-OCTAB 1 CTPOCHHE DEIKOB https://m.edsoo.ru/863e6b72
®depMeHThl — OMOJIOTHYECKHE
karanu3aropsl. JlaboparopHas padota Ne 1
6 «M3yyeHne KaTaIuTUYECKON aKTUBHOCTHU 1 0.5 bubamorexa [IOK
Y ' https://m.eds00.ru/863e6b72
(bepMeHTOB (Ha mpUMepe aMHJIa3bl WIH
KaTamas3bl)»
bu6nmorekxa [JOK
7 Yraesonsl. JInnuasl 1
g g https://m.edsoo.ru/863e6870
8 Hyxneunossie kucinorsl. AT® 1 bu6mmoreka [IOK




https://m.edsoo0.ru/863e6d5¢c

I/ICTOpI/IH " MCTObI U3YUCHUA KIICTKH.

bu6mmoreka [IOK

9
Knerounas teopus https://m.edsoo.ru/863e6e88
10 KieTka kak menocTHas KUBasi CHCTEMa
CrtpoeHue 2yKapuOTHYECKON KIIETKH.
Jlabopartopnast pa6ota Ne 2 «3yueHue
. bu6nmoreka [JOK
CTPOEHHUSI KJIETOK PaCTEHUM, KUBOTHBIX,
11 5 5 g 0.5 https://m.eds00.ru/863e6£f0
rpu0OB 1 OaKkTepuil 01 MUKPOCKOIIOM Ha hits://m.cdsoo.rw/863¢716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OIIHCAHHUE»
bu6nmoreka [JOK
12
OOMeH BeIIeCTB WU METa00IU3M https://m.edsoo.ru/8636766¢
bu6nmoreka [JOK
13 o . X
OTOCHHTES. ACMOCHHTES https://m.edso0.ru/863e7¢98
bu6nmoreka [JOK
14 C) i 00
HEPTETHHACCKIH OOMEH https://m.edsoo.ru/863e7aae
JKuzHeHHBIN UK KIeTKU. [{enenue
KJeTku. Muto3. Jlabopatopnast pabora Ne 3
15 «HaOimoieHne MuTO3a B KJIETKAaX KOHYUKA 0.5 bubmorera [IOK
8 ) https://m.edsoo.ru/863e7dc4
KOpEelIKa JyKa Ha TOTOBBIX
MUKpOTpenaparax»
16 buocunres 6enka. Peakuust MaTpuaHOTO bubnmnoreka [JOK
CHUHTE3a https://m.edso0.ru/863e796¢
bu6nuoreka [JOK
17 Tpanc — OmocuHTe3 OenKa
PaHCILIA HOCHHT e https://m.edso00.ru/863e796e
bu6mmoreka [IOK
18 H —
CKIICTOUHEIC (POPMBI XKH3HH — BUPYCEI https://m.edsoo.ru/863e7540
19 @OpMBI pa3MHOKEHHUS OPraHU3MOB bubnnoreka [JOK




https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e83 1e

bu6mmoreka [IOK

20 Metio3
https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJOBBIX KIETOK.

)1 OmnogotBopenue. JlabopatopHas pabota 0.5 bubnnoreka [JOK
Ne 4 «M3yuenune cTpoeHHUs TOJIOBBIX KIETOK ' https://m.edsoo.ru/863e81b6
Ha TOTOBBIX MHUKpOIIpenapaTax»

22 NunuBuayansHOE pa3BUTHE OPTAaHU3MOB bubmmorexa [TOK

A y p p https://m.eds00.ru/863e8436

7 I'eneTnka — Hayka O HaCJIEACTBEHHOCTH U bubnnoreka [JOK
U3MEHYUBOCTHU https://m.edsoo.ru/863e8612

4 3aKOHOMEPHOCTH HACIIEN0BaHUs bubnnoreka [JOK
MPU3HAKOB. MOHOTMOPHIHOE CKpEIINBaHUE https://m.edsoo.ru/863e8878

)5 JurubpuaHoe ckpemuBaHue. 3aKoH bubnmnoreka [JOK
HE3aBUCUMOTO HACJIEAOBAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuernieHHOE HacleZJ0OBaHUE TPU3HAKOB.

Jlaboparopnas padota Ne 5 «3yuenue

26 e3 J'Ilz)TaTI())B M(?HOFI/I6 UTHOTO I/}I] 0.5 bubmmorexa LIOK
pesy P ) https://m.edso00.1ru/863e8c60
TUTUOPUTHOTO CKPEUTUBAHUS Y APO30(IUIbI
Ha FOTOBBIX MUKpOIIpenapaTax»

7 ['eneruka moma. HacnegoBanue mpu3Hakos, bubnmnoreka [JOK
CLICIUIEHHBIX C I1OJIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. Henacnencreennas
U3MeHYUBOCTh. JlaboparopHas padota Ne 6.

. bubmuoreka [JOK

28 N3yuenne MoaupUKamOHHON 0.5

W3MEHYHMBOCTH, TIOCTPOCHUE
BApHAIMOHHOIO PAJIa U BApUALlMOHHOU

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




KpHUBOID»

HacnencrBeHHast H3MEHUYHUBOCTD.

79 Jlaboparopnast pabora Ne 7. «Ananu3 | 0.5 bubmuotexa [JOK
MyTaluii y 1po30(HIbl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIpenaparax»

bu6mmoreka [IOK

30 P'enerika uenosexa ! https://m.edsoo.ru/863e8d78
PezepHblil ypok. O00011eHNE 110 TEME

31 «HacnencTBeHHOCTh U UBMEHUHBOCTh 1
OpraHU3MOB»

32 Cenekius Kak HayKa U IIpoLece 1 bubnnorexa [IOK

https://m.edsoo.ru/863¢9214

1 MeTtoabl U JOCTUKEHUS CEJIEKIINU | bu6mmoreka [IOK
PacTEHUH U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHoOrNs Kak 0Tpacib MPOU3BOICTBA 1 bubamorera LOK

https://m.eds00.ru/863e¢9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME




11 KUIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
JlaTa
Kountpoas undposbie
Ne n/m Tema ypoka IpakTHyec H3y4YeH
Bcero HbIe o0pa3oBaTe/ibHbIE
KHe paboTel | HdA
padoTbI pecypchl
1 DBOJIIOLMS U METOJIbI €€ U3yUYEeHUS 1 bubmmorexa [TOK
. A ya https://m.edsoo.ru/863ea20e
) Hcropus pa3BUTHA IpeCTaBICHUN 00 | bubnnoreka [JOK
3BOJIIOLUN https://m.eds00.ru/863e¢9570
bu6nmoreka [JOK
3 Muxkpo3BoIOLHs 1
P t https://m.edsoo.ru/863e9¢cle
[Tonynauus Kak 3n1eMeHTapHas €JuHULA
4 BUJA ¥ dBomroInK. JlaboparopHas paboTa | 0.5 bubnmnorexa [JOK
Ne 1 «CpaBHeHuE BUIOB 1O ' https://m.eds00.ru/863e99¢6
MOP(OJIOTHIECKOMY KPUTEPHUIOH
5 JIBroKymye cuisl (3J1IEMEHTapHbIE 1 bubnnoreka [JOK
(haKTOpHI) SBOTIOLINH https://m.edsoo.ru/863e9da4
bu6nuoreka [JOK
6 EctectBennslit 0T60p 1 ero Gpopmbl 1
P dop https://m.edsoo.ru/863e9ed0
Pesynbrarsl 3BoNOIMY:
MPHUCTIOCOOIEHHOCTh OPTaHNU3MOB U
7 BH1000pa3zoBanue. JlaboparopHas padota | 0.5 bubnmnorexa [JOK
Ne 2 «Onucanue npucnocoO0IeHHOCTH ' https://m.edsoo.ru/863e9fde
opraHusma u €€ OTHOCUTEIIBHOTO
XapaxkTepay
bu6mmoreka [IOK
8 HamnpaBnenus u myTu Makpo3BOJIIOLIMU 1

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




9 HeoOpatumocTs 3BoMIOLIINN
10 HcTopus xu3Hu Ha 3emiie U METObI €€
M3y4YEHUS
1 ['MnoTe3bl NpOUCXOKACHUS KU3HH Ha bu6muoreka [IOK
3emite https://m.edsoo.ru/863ea5a6
12 Pa3Butue xu3Hu Ha 3emMie Mo 3pam U bubnuotexa [JOK
nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl HBOIIOIUU
PacCTUTENBHOTO U )KUBOTHOT'O MHpA.
13 [TpakTuueckas pabora Ne 1 «3yuenue 0.5 bubamorexa [JOK
p p - ?,/ ' https://m.edsoo.ru/863ea8bc
HCKOIIA€MbIX OCTATKOB PAaCTEHUU U
YKUBOTHBIX B KOJIJIEKITHSIX)
14 CoBpeMeHHasl cuctemMa OpraHu4eckoro bubnuotexa [JOK
MHpa https://m.edsoo.ru/863ea48e
15 DBOJIIOLMS YeTIOBEKa (AaHTPOIIOTEHE3) bubmmorexa [TOK
P https://m.edsoo.ru/863eac2c
16 JBmxyuue cuibl ((hakTopbl) bubnnoreka [JOK
aHTPOIIOT€HE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMM 3BOJIOLIMH YEIOBEKa
18 UYenoBeueckue packl U MPUPOIHBIC bubnmnorexa [JOK
aJlarTalyy 4eJoBeKa https://m.edsoo.ru/863eaeca2
PezepHblil ypok. O0001IeHNE 110 TEME
19 «BO3HUKHOBEHUE U Pa3BUTHE KU3HU Ha
3emie»
20 DKOJIOTHUs KaK HayKa
21 Cpensl 00MTaHUS U IKOJIOTHIYECKUE bubnmnorexa [JOK

(bakTopbl

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




Abuotnueckue (akropsl. JlaboparopHas
pabota Ne 3. «Mopdomnoruueckue
0COOEHHOCTH PaCTeHHMH U3 Pa3HbIX MECT

bu6nmoreka [JOK

22 oburtanusi». JlabopaTopHas padora Ne 4. 0.5 https://m.edsoo.ru/863eb10e
«BnusHue cBeTa Ha pOCT U pa3BUTHE
YEepEeHKOB KOJIeyca
bubnnoreka [JOK
23 brotirieckie pakToph https://m.edsocl)_.lru/S63eb348
DKOJIOTHYECKHE XapaKTePUCTUKU
24 nomyisituu. [Ipaktudeckast padora Ne 2 0.5
«IIoICYET TUIOTHOCTH MOIYJISIUN PA3HBIX
BHJIOB PaCTEHUI»
bubnnoreka [JOK
25 Coo0riecTBa OpraHu3MOB — OHUOIIEHO3 hitos://m.c dsoc];.lru 1863ebdta
bubnmnoreka [JOK
26 DKOJIOTUYECKUE CUCTEMBI (3KOCHCTEMBI) https://m.edSO(])_.[ru/863eb46a
OCHOBHBIE TIOKA3aTEIN IKOCUCTEMBI.
27 Okonorudeckue nupamuabsl. CBolcTBa brbmorexa OK
skocucTem. CyKIeccus https://m.edsoo.ru/863eb5fa
28 IIpupoIHBIE S3KOCUCTEMBI
29 AHTPOIOTE€HHbIE 3KOCUCTEMBI
30 buocdepa — rinobanbHas 3xocucTeMa bubnnoreka [JOK
3emun https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYyIIECTBOBAHUS bubnuotexa [JOK
ouochepsl https://m.eds00.ru/863ebd16
32 UYenoseuecTBo B 6uochepe 3eminun
1 CocymiecTBoBaHUE TPUPOBI U bubnuotexa [JOK

YCJI0BCUCCTBA

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




34

PesepBHbIit ypok. O600I1IEHNHE TEMBI
«Co00111ecTBa ¥ SKOJIOTUYECKHE CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

2.5
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