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NOSACHUTEJIbHAS 3AITNCKA

[Ipu paspaGorke mnporpammbl 110 OHOJIOTMM TEOPETHYECKYIO OCHOBY I
onpejie/ieHus TOAX0A0B K (POPMHPOBAHHIO COAEPIKAHMs Y4eOHOro mpeamera
«buonorus» cocraBuiaM: koHuentyaiubuple nonoxenus Proc COO o
B3aMMOOOYCIIOBICHHOCTH  L€JICi, COAEp)KaHWsi, pe3ylbTaToB OOy4eHHA H
TpeOOBaHHUil K YPOBHIO NOATOTOBKH BbIIYyCKHHKOB, II0JIOKEHHS 00 00IMX Le/IIX U
MPHHLMIIAX, XAPaKTePH3YIOUIMX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obumero obpazoBanuss B Poccuiickoit ®Peaepauun, a TaKkKe IMOJIOXKCHHSA O
cneuuduke 6uonoruy, €€ 3HaYeHUH B MO3HAHUU JKUBOH NMPUPObI H 00ECIIEYEHHH
CYIIECTBOBaHMs uesnoBevyeckoro obuectsa. CorsiacHO Ha3BaHHBIM I0JIOKEHHAM,
OIpeeieHbl OCHOBHBIE (DYHKIMU MPOrPaMMbI 110 OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouosioruu Aa€r mnpejacTaBieHHWe O ULesX, 00 oOuwen
cTpareruu oOOy4deHHs, BOCIHTAHUS M pa3BUTUA OOy4alOlUXCS CpEACTBaMHU
yuyeOHOro mpenmera «buomorms», omnpenenser o0sA3aTeNbHOE NPEIMETHOE
cojepKaHHe, €ro CTPYKTYpy, pacopeleleHHe 1[0 pasjenaMm M TeMawm,
PEKOMEHAYEMYIO MOCIECA0BATEIBHOCTh M3YyUeHUs Yy4eOHOro mMarepHana ¢ yuyéToM
MEXKIIPEAMETHBIX W BHYTPHMIIPEAMETHBIX CBA3€H, JIOTMKH 00pa3oBaTEIBHOIO
polrecca, BO3pacTHbIX 0COOEHHOCTEH 00ydaroLUXCs.

B mnporpamme mno OuomoruM Takke y4uThIBalOTCA TpeboBaHUA K
MJIAHUPYEMBIM JINYHOCTHBIM, METANpPEAMETHBIM U TPEAMETHBIM pe3ylibTaTam
o0yyeHus B  (GOPMUPOBAHMH OCHOBHBIX BHAOB  y4eOHO-TIO3HABATEIbHOM
JEATENbHOCTH/yUyeOHBIX OCHCTBHI OO0YYaroOlMXCs [0 OCBOCHHIO COJEpIKaHHsI
OHOJI0rHYecKOro 00pa3oBaHus.

B nporpamme no 6uonorun (10—-11 knaccel, 6a30Bblil ypOBEHb) peain30BaH
NPUHIMIT TIPEEMCTBEHHOCTH B HM3y4eHMM Ouoisiorum, Onaromaps 4emy B HeH
MPOCMAaTPUBAETCS  HANpPABJICHHOCTh HA Ppa3BUTHE 3HAHUM, CBA3aHHBIX C
(GopMHpOBaHHEM  €CTECTBEHHO-HAYYHOrO  MHPOBO33DEHHS, LEHHOCTHBIX
OPHEHTALIMH JTMYHOCTH, YKOJIOTHYECKOTO MBIIITICHHS, MIPEICTABICHHI O 3/10pPOBOM
oOpase KXu3HM M OEpeKHBIM OTHOIICHHEM K OKPY)KAIOLIEH MPUPOIHON cpeje.
[TosToMy Hapsay ¢ u3yueHHeM OONIEOMOIIOTHYECKUX TEOPHH, a TAKXKe 3HAHWMH O
CTPOCHHH XXHBBIX CHCTEM PAa3HOIO pPaHra U CYIIHOCTH OCHOBHBIX NMPOTEKAKIIMX B
HHUX TPOLECCOB B MPOrpaMMme Mo OHOJOTHM YAEIEHO BHUMAHUE HMCIMOJIB30BAHUIO
MOJIYYEHHbIX 3HAHUHM B MOBCEAHEBHON XXHU3HM I pelIeHUs NMPUKIAJAHBIX 33/1a4, B
TOM YHCJIC! HpO(i)H.ﬂaKTHKH HaCJICJACTBCHHBIX 3a00s1eBaHU YeJI0BCKa, MEIHKO-
FE€HETHYECKOI 0 KOHCYJIbTHPOBaHHUS, 000CHOBaHUS 9KOJIOTUYECKH
[1€JIECO0OPA3HOr0 TOBEACHUS B OKPY’XKalOIIeH MPUPOJHOI cpeje, aHaau3a
BIHAHHA XO3AHCTBEHHOH JACATCIIBHOCTH YCJIOBCKAa Ha COCTOAHHE INPHPOJAHBIX H
HCKYCCTBCHHBIX 3KOCHCTEM. Ycunenne BHUMaHHUs K HpHKHEl,[[HOﬁ HallpaBJICHHOCTH
y4eOHoro npeamera «bHoONOrus» NPOAMKTOBAHO HEOOXOAMMOCTBIO OOecneueHHs



YCJIOBHMIi JUIS pEICHHs OJJHOM M3 aKTyaJIbHBIX 3314 IIKOJIBHOIO OMOJIOrHYEeCKOro
obpaszoBaHus, KoTopas npeanojaraet (GopmupoBaHHe y  00yyaroLIMXCs
CHOCOOHOCTH QJaNTHPOBATbCS K M3MEHEHHsM JIMHAMWUYHO pa3BMBAIOLLEroCs
COBPEMEHHOT0 MHpa.

Buosioruss Ha ypoBHe cpeiHero obuiero oOpa3oBaHMs 3aHMMACT BaKHOE
mecto. Ona obecneunBaeT (OpPMHUPOBaHHE y OOyHarOLIMXCS NPEACTABICHUH O
HAYYHOW KapTUHE MHMpa, paciumpser U 0000liaeT 3HAHUS O JKMBOH IIpUpoIE, €€
OTJIMYUTENIbHBIX [PU3HAKAX — YPOBHEBOH OpraHM3alM¥ W 3BOIIOLHMH, CO3JAET
YCIOBHMsS  JUIA: [O3HAHUS  3aKOHOB JKMBOH  NIpHPOABI,  (OPMHPOBaHHA
(yHKUHOHATBHOM TPaMOTHOCTH, HABLIKOB 310poBOro M OesomacHoro obpasa
AKHU3HH, YKOJOTHYECKOTO MBILUICHUA, HIEHHOCTHOTO OTHOILEHHUS K KHBOH NPHpPOJE
U YEIIOBEKY.

Bonbioe 3naueHne 6MOIOrus UMEET TAKXKE /ISl PELICHHs BOCIIMTATEIbHBIX U
pasBuUBalOLMX  3aja4  cpeaHero  oOwmiero  o0pa3oBaHMs,  COLMAIM3ALMU
obyuatonuxcs. M3yuenne O6uonorun obecrnieynBaeT yClIoBHs Uisi GOPMHUPOBAHHS
MHTE/UICKTYyaJbHBIX, KOMMYHHUKALIMOHHBIX H HMH(OPMAlMOHHBIX  HABBIKOB,
3CTETHYECKON KYIbTYpbl, CNOCOOCTBYET MHTErpallMid OMOIOTMYECKUX 3HAHH C
NPeACTaBICHUAMU U3 IPYIHX Y4eOHBIX NMPEAMETOB, B YaCTHOCTH, (PU3HKH, XUMHUU
u reorpapuu. Ha3zBaHHble MOJOKEHHS O MpeAHA3HAYCHHUH Y4eOHOro mnpeamera
«buonorus» coctaBHIM OCHOBY /Ul ONpEAEIEHHS IOAXOA0B K 0TOOpY H
CTPYKTYPHPOBAHHIO €ro COJAEp)KaHus, TMPEACTABICHHOIO B IpOorpaMMe Io
Ouonoruu.

Otbop coaepxanus ydyebHoro npeamera «buonorus» Ha 6a30BOM ypoBHe
OCYIIECTBACH € TMO3MLUH KyJIbTYypoCOOOPa3HOro MOAX0Aa, B COOTBETCTBHH C
KOTOpPBIM 00y4aronuecs JOKHBI OCBOMTb 3HAHHUSA W yMEHHS, 3HAYUMBIC LIS
(dopmupoBanus 00MIeH KyJIbTYpPbl, ONPEAENAIONIME aJEKBATHOE TMOBEICHUE
4eJIOBEKA B OKPYKAIOIEH NMPHPOJHON cpejie, BOCTPeOOBAHHBIC B IOBCEIHEBHOM
KM3HH M TIPAKTHYECKOH JesTenbHOCTH. Ocoboe MecTo B ITOH CHUCTeMe 3HAHMH
3aHUMAKOT SJIEMEHTBI COJIEPKaHHs, KOTOPBIE CIIY)KAaT OCHOBOM U1 (hopMHUpOBaHHUs
NPE/ACTaBICHHH O COBPEMEHHOM E€CTECTBEHHO-HAyYHOW KapTHHE MHpa H
LHCHHOCTHBIX ~ OPUEHTALMAX  JHYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHHU3allUH
Ononorunueckoro obOpazoBaHus.

CTpykTypupoBanue coJepkaHus y4eOHOro Marepuaga B MpPOrpamMMe Mo
OHOJNIOTMM  OCYILECTBICHO C YYETOM MPHOPUTETHOrO 3HAYEHHUS 3HAHUM 00
OTIIMYUTEIIBHBIX OCOOCHHOCTSX JKUBOH NMPUPO/bI, O €€ YPOBHEBOM OpraHU3alny U
3BOJIIOLMH. B COOTBETCTBUM € 3THM B CTPYKTYpe ydeOHoro npeamera «buonorus»

BBLIACJICHBI CIIEAYIOLIHE COJICPKATCIIbHBIC TMHHUH! «buonorus kak HayKa. MGTOJ.ILI
Hay4YHOI'0 ITO3HaHHUs, «Knerka kak Ouosiormueckas CHCTCMaA», ((Opl“aHHZ!M KakK



Ouonoruyeckast cucreMa», «CucremMa ¥ MHOrooOpasve OpPraHM4ecKOro MHpay,
«IBOJIOLHA )KUBOH NPHPOABD, « DKOCUCTEMbI U IPUCYLLME UM 3aKOHOMEPHOCTHY.

Lene usyuenns yueGHoro npeamera «buosorus» Ha 6a30BOM ypoBHE —
OBJIa/IcHUE  OOyYalOMMMCS  3HAHMSAMM O  CTPYKTYPHO-(DYHKLMOHAIILHOM
OpraHu3allMy JKUBBIX CHCTEM pa3HOr0 paHra M NOpUOOpEeTEeHHE YMEHHH
MCII0/Ib30BaTh 3TH 3HAHWUA JUIA I'PAMOTHbIX JCHCTBUH B OTHOLUECHHMM OOBEKTOB
’KUBOM NIPUPOJIbI M PEILEHMS PA3IMYHBIX JKH3HEHHBIX IPOOIEM.

Hoctuxenne nenn msydenus ydebuoro npeamera «buonorus» Ha 6a30Bom
YPOBHE 00€CIIEUHBACTCS PELICHUEM CIIEAYIOIIHX 3a/1a4:

OCBOCHHE O00YYaIOLIMMHUCA CHCTEMBl 3HAHHH O OHOJOTHYECKHX TEOpHSAX,
Y4YCHMAX, 3aKOHAX, 3aKOHOMEPHOCTSAX, I'HIIOTE3aX, MpaBHaX, CIyKalluX OCHOBOMH
I (OPMUPOBAHMS NPEACTABICHHI O €CTECTBEHHO-HAYYHOH KapTHHE MHpa, O
METOAaX HAYy4YHOIO MO3HAHHUSA, CTPOEHHH, MHOI000pa3uu U OCOOEHHOCTSAX JKHUBBIX
CHCTCM pa3HOrO YpOBHsA OPraHM3aLMH, BbIIAIOUHXCSH OTKPBITHSIX U COBPEMEHHBIX
HCCJIC/IOBAHUSX B OHOJIOTHH;

(opmupoBanue y 00ydaromuxcs MO3HABaTEIBHBIX, MHTEIUICKTYaJbHBIX |
TBOPYECKHX CIOCOOHOCTEH B NpOLECCE aHAIN3a JAHHBIX O MyTAX PA3BHTHS B
OMOJIOrMH HAyYHBIX B3IVIAAOB, MACH M MOAXOAOB K H3YYEHHIO JKUBBIX CHCTEM
Pa3HOIr0 YpPOBHS OpraHU3alliH;

CTaHOBICHHE y oOy4arommxcs obweil KyasTypel, (YHKUHOHAJIBHOMN
FPAMOTHOCTH, pa3BUTHE YMEHHH OOBACHATL U OLCHUBATH SBJIEHUS OKPYKAIOIIETO
MHpa KHBOH MpPUPOJBLI HA OCHOBAHWUM 3HAHWH W OMBITA, MOJTYYEHHBIX TIPH
HU3y4YeHUU OMOJIOTHH;

(GopmupoBanne y obyuarommxcs YMEHHH HIUTIOCTPHPOBATL 3HAYCHHE
OMONIOrMYEeCKHX 3HAHMIT B NPAKTHYECKON AeATEIbHOCTH 4€JIOBEKa, PaA3BUTHH
COBPEMCHHBIX MEIULIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOIOTHIA;

BOCIHTaHHE YOEKIAEHHOCTH B BO3MOXKHOCTHM TO3HAHHS YEIOBEKOM SKHBOI
MPUPO/Ibl, HEOOXOAMMOCTH OEPEKHOrO OTHOLIECHUS K HEll, COBTIONEHHUS YTHUCCKIX
HOPM TIpH NPOBE/ICHHUH OMOIOTHUECKHX HCCIIEA0BAHHIA;

OCO3HAHME HEHHOCTH OWOJOIMYECKHMX 3HAHWH JUIA TOBBIIIEHUS YPOBHS
OKOJIOTHYECKOH Ky/IbTYPbI, 71s ()OPMUPOBAHMS HAYIHOTO MHPOBO33PCHHS

NPUMEHEHHE NPUOOPETEHHBIX 3HAHNI M YMEHHUIT B MOBCEAHEBHOM KM3HU JUIS
OLCHKH MOCIE/ICTBHI CBOCH AEATENBHOCTH 110 OTHOLIEHHIO K OKPYXKAIOIIel cpejie,
COOCTBEHHOMY 370pOBBIO, OGOCHOBaHHE M COONIOICHME Mep TNpOo(UIAKTHKH
3a00JICBAHHUIA.

B cucreme cpenmero obmero obpasoBanus «BHOTOrHY, u3ydyaemas Ha
0a30BOM ypOBHE, SIBISETCS OGA3ATENBHBIM YYeOGHBIM OpeJIMETOM, BXOASAIIUM B
COCTaB NPE/IMETHOH 00/1acTH «ECTECTBEHHO-HAayYHbIE IPEAMETHI».



Jlist u3yuenus 6uosnoruu Ha 6a30BOM ypOBHE CpeHEro o01ero 00pa3oBaHus
oTBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Hegemo), B 11 kinacce — 34
yaca (1 gac B Hezemo).



COAEPXAHUE OBYYEHMUA
10 KUIACC

Tema 1. buosiorus Kak Hayka.

Buosorus kak Hayka. CBsizb OMOJIOrMH C OOLIECTBEHHBIMHU, TEXHHYCCKHMH U
JPYTHMH €CTECTBEHHBIMH HayKaMH, (uiocoduei, STHKOH, 3CTCTHKOH H IIPABOM.
Pons Ouonornu B (HOPMHPOBAHMM COBPEMEHHON HAyYHOH KapTHHBI MHpA.
Cucrema OHOJIOrHYECKUX HAYK.

MeTo/1b1 TO3HAHUS KUBOW MPUPOABI (HAOMIOAEHUE, IKCIIEPUMEHT, ONTMCAaHHE,
u3MepeHue, Kiaccuukaums, MOJENHpPOBAaHHE, CTaTHCTHYECKas o0OpaboTka
JIaHHBIX ).

JdemoHcTpauuu:

[Toprpersi: Y. [lapsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u ®. Kpuk.

Tabmauue! U cxembl: «MeTo/bl MO3HAHMS KUBOH IPUPOIBI».

JlabopaTopHble H NpaKTHYEeCKHe PpadoThI:

ITpakTnyeckas pabora Ne 1. «lMcnonp3oBaHue pasiIW4yHBIX METOHOB IIPH
HU3YYEHHUH OMOJIOTHYECKHX 00BEKTOBY.

Tema 2. 7)KuBble cHCTeMbI H MX OPraHu3anus.

KuBpie cUCTEMBI (OMOCHCTEMBI) KaK MpeaAMeET u3ydyeHus Ouonoruu. OTanyue
’KMBBIX CHCTEM OT HEOPraHUYECKOW MPUPOJIBL.

CroiicTBa OHOCHCTEM M MX pa3HoOOpa3He. YPOBHH OpraHu3allud OHOCHCTEM:
MOJICKYJISAPHBIM, KJICTOYHBbIH, TKaHEBbIM, OpPraHU3MEHHbIH, MOMYISALMOHHO-
BHJIOBOH, 9KOCHCTEMHBIH (OHMOreoieHoTH4YecKHit), bnochepHsbIi.

JleMoHCTpanum:

Tabnuupr um cxembl: «OCHOBHBIC MPU3HAKKU JKU3HK», «YPOBHH OpraHH3aliH
JKHBOH NTPUPOIBI.

O6opyaoBanue: moaenb MosiekyJisl JJHK.

Tema 3. XuMu4ecKkHii COCTaB H CTPOEHHE KJIETKH.

XUMHYECKHH COCTaB KJIETKH. XHUMHUYECKHE HJIEMEHTBbI: MaKPOJIEMEHTHI,
MHKpPO3JIEMEHTHI. Bojia 1 MHHEpalIbHBIE BElIeCTBA.

@yHKIMH  BOABI M MHHEpAJBHBIX BellecTB B Kierke. [lomaep:kanue
OCMOTHYECKOTro DanaHca.

benku. CocraB u cTpoeHue OelKOB. AMHHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3amennmbie U 3aMeHHMBbIE aMMHOKUCIIOTBI. AMUHOKUCIIOTHBIH COCTaB. YpOBHH
CTPYKTYpbl O€NKOBOH MOJIEKYJIbl (NepBUYHAS, BTOPHYHASA, TPETHYHASA WU

YETBEPTUYHAS CTPYKTypa). XHMMHYECKHEe cBolcTBa OenkoB. buonornueckue
dbyskmu 6€KOoB.



®epmentsl  — Ouosnornueckue kartanuzatopel.  Crpoenue  depmeHTa:
aKTUBHBIH 1eHTp, cyOcrpatHas cneuupuyHoctb. Kodepmentel. BuTamuHbI
Otnununs hepMEHTOB OT HEOPraHUYECKUX KAaTalIu3aTOPOB.

VriaeBojabl:  MOHOCaxapuabl (IVrOKo3a, pubo3za u  Ae3okcupudo3a),
aucaxapuibl  (caxaposa, JIaKTo3a) M MOJMcaxapuiabl (Kpaxmai, TIJIMKOICH,
uesu1os103a). buonoruyeckue GyHkuUuM yrieBo0B.

Jlunuaer:  tpurnnuepuabl,  Gochomunuas, crepounsl. ['mapodunbHo-
ruapogobubie cBoiicTBa. buonornueckue dynkuuu aunuaos.  CpaBHeHHE
YIJIEBO/IOB, OCJIKOB M JIMMUA0B KaK HCTOYHUKOB YHEPTHH.

Hykneunoseie kucnorsl: JIHK wu PHK. Hykneotuasr — MoHOMEpSI
HyKJIeHHOBBIX KucaoT. Ctpoenue u ¢pyukuuu JAHK. Crpoenue u ¢pynxuun PHK.
Buzael PHK. AT®: ctpoenue U GyHKUHH.

[{uTonorus — Hayka o kierke. Kinerounas teopus — npuMep B3aUMOICHCTBHUS
ued 1 GakToB B HAYYHOM 0O3HAHUU. MeTO/Ibl M3yUEHHUs KIICTKH.

Knerka kak wnenoctHas kuBas cucrtema. OOmme MpHU3HAKH —KJIETOK:
3aMKHyTasi HapykHas MemOpana, mosiekynsl JIHK kak reneruueckuii ammapart,
CHCTEMa CHHTE3a Oenka.

Tuner kinerok: sykapuotuyeckas W mnpokapuoTudeckas. OcoOeHHOCTH
CTPOEHHS NPOKApHOTHYECKOM KieTKd. Kierounas crenka Oakrtepmii. CTpoeHue
DYKapHOTHYECKON KiIeTKH. OCHOBHbIE OTIMYMS PACTHUTEIBHOH, >XMBOTHOH U
IpHOHOI KIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KIETOK — KJIETOYHAS CTEHKA, MIMKOKAIUKC, UX
¢pynkuun. [Inazmaruyeckas MemOpana, eé coiictsa U GpyHkuuM. L{uTonnasma u eé
opranoujibl. OHoMemOpannbie opraHouabl kietku: IIIC, annapar Iombmxu,
30coMbl.  [lomyaBTOHOMHbBIE OpPraHOWABI KAETKH: MHTOXOHIPHH, IUIACTHIBI.
[Ipoucxoxaenne MUTOXOHJAPHH W mnactua. Buasl muactun. HememOGpanmsie
OpPraHOW/IbI KJIETKH: PHOOCOMBI, KIETOYHBIH IEHTP, LEHTPHOJIM, PECHHYKH,
KIYTHKH. DyHKIUY OPraHOUI0B KiIeTkH. Brioyenus.

Snpo — perynaTopHblii nentp kietku. CTpoeHHe sapa: sjaepHas 000104Ka,
KapHoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BelecTB B KIIETKE.

JleMoHcTpauuu:

IToprpetsi: A. JleBenryk, P. I'yk, T. llIBaun, M. Illneigen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankmun, K. M. bap.

Huarpammer:  «Pacnpenenenne XUMHYECKMX DJIEMEHTOB B HEXHBOM
npupojie», «Pacnpenenenne XMMHYECKHX JIEMEHTOB B )KUBOM NIPUPOJIE».

Tabmuuer u cxemsl: «llepunomudeckas TabaMIa XMMHYECKUX DJIEMEHTOBY,
«CTpoeHHEe MOJIEKYIIbI BO/IbI», «BHOCHHTE3 Oenkay, « CTpoeHre MOJIEKYIIbl Oekay,
«Ctpoenne depmenrarn, «Hykinennossie kucnotsl. JJHK», «CTpoeHue MOIeKyIsl



AT®», «CTpoeHHe 2yKapuOTHYeCKOH KieTkn», «CTpoeHne KMBOTHOH KIICTKHY,
«CTpoeHre pacTUTENbHOM KiIeTKn», «CTPOeHHE MPOKAPHOTHYECKOH KIICTKWY,
«Crtpoenue sijipa KIeTkn», «YriaeBoab», «JIunuasn.

OG6opy/0BaHUE: CBETOBOM MMKpPOCKOI, 00O0py/l0BaHHWe Ul TPOBEACHHA
HaOIIOICHNH, M3MEPEeHUH, SKCIEPUMEHTOB, MHUKpPOIpPENaparbl PacTUTE/IbHBIX,
JKMBOTHBIX U OaKTEpUaJIbHbLIX KIETOK.

JlaGopaTopHblie H NPAKTHYECKHE PAdOTHI:

Jlaboparopuas pabora Ne 1. «l3yyeHue KaTaJIMTHYECKOW AaKTHBHOCTH
(hepMeHTOB (Ha MPUMEpPE aMUJIa3bl MK KaTajlashbl)».

JlaGopatopuas pabora Ne 2. «M3yueHue CTpOEHHMsA KJIETOK PACTCHHM,
JKUBOTHBIX W OakTepuil 1mojJ MHMKPOCKOIIOM Ha IOTOBBIX MHKpOIpEnaparax M HMX
OIHCaHHEN.

Tema 4. JKnzHeAeATeAbHOCTD KJIETKH.

O6MeH BelecTs, WM MeTabon3M. ACCUMIIISALMS (IUIACTUYECKHH 00MeEH)
OUCCUMMIIALIMS (3HEepreTH4eckuid oOMeH) — JBE CTOPOHBI EIMHOTO Ipolecca
meTtabonu3ma. Posib 3aKOHOB COXpPaHEHHs BELIECTB U IHEPrHH B I[OHUMaHUHU
meTadboausma.

Tunsl oOMena BemecTs: aBTOTpodHBINA U rereporpodusbiii. Poss dhepMeHTOB
B 0OMeHe BEUIECTB U MPEBPALIEHUH YHEPTUH B KIIETKE.

®otocunte3. CperoBas u TeMHOBas as3bl QorocuHTe3a. Peakuuu
dotocunTesa. dpdexkTuBHOCTH PoTocHHTE3a. 3HaUeHHE (POTOCHHTE3a s KU3HHU
Ha 3emie. Biausnue ycnoBuil cpesl Ha GOTOCHHTE3 U COCOOBI MOBBIICHHUS €TI0
NPOAYKTHBHOCTH Y KYJIbTYPHBIX PACTCHHH.

XeMOCHHTe3. XeMOCHHTE3upyrolue O0akTepuu. 3Ha4€HUE XEMOCHHTE3a JJIs
KM3HU Ha 3emuie.

OunepreTudyeckuii oOMeH B KieTke. PaciienyieHue BENIECTB, BBIACICHHE H
AKKyMYJIHpOBaHME OJHEPrud B KJIETKE. OITanbl JHEPreTMYecKoro obMmeHa.
I'nmukonus. Bpoxenue u ero Buabl. KHcIopoaHOE OKHMCICHHE, WIM KJIETOYHOE
JIbIXaHHE. OxuciurensHoe dbochopunuposanme. Db dexTuBHOCTL
SHEPreTUYEcKoro ooMeHa.

Peakumu MarpuuHoro cuHrtes3a. I'eHernueckas wuHpopmanua u JIHK.
Peanuzanus reneruueckoit mHdopmanuu B kieTke. ['eHeTHYEeCKHH KOA M €ro
cBoiictBa. Tpanckpunuus — matpuunbiii cunte3 PHK. Tpauncnsuus — 6uocunres
Oenka. Dramel TpaHciasumu. KomupoBanue amuuokucnor. Poss pubocom B
OunocunTese Oenka.

Heknerounslie Gopmel sxu3un — BUpychl. Vicropus otkpeitus Bupycos (. H.
HBanosckuii). OcoOEHHOCTH CTpPOEHMsT M JKM3HEHHOIO LHMKJIa BHPYCOB.
baktepuodarn. bone3sHn pacTeHMit, MXHBOTHBIX M HEJIOBEKA, BBI3bIBACMBIC
BuUpycamu. Bupyc ummyHnoaedunmra denoseka (BUY) — BozOyaurens CIIM/a.



OGpartnas ~ TpaHCKpMILMsi, peBepraza M uHterpasa.  [Ipoduiakrtuka
pacrnpocTpaHEHUs BUPYCHBIX 3a00J1€BaHHUH.

JdemoncTpauuu:

[Toprpersr: H. K. Konbuos, /. M. UBanosckui, K. A. Tumupszes.

Tabumubl U cxemsl: «Tunsl nuranus», «Merabonuzm», «MUTOXOHAPHUSY,
«DHeprernyeckuii oomen», «Xioporuiact», «®Porocuntes», «Crpoenne JAHK»,
«Crtpoenue u GpyHkuroHupoBanue rena», «Cunres 6enka», «I'eHeTHYECKUH KOI»,
«Bupycoi», «bakrepuodarn», «Crpoenue u xu3HeHHsld uukia Bupyca CIIW/Ia,
OakTepuodara», «Pennukauus JJHK».

O6opynoBanue: moaenu-anmukauuu «Yasoeuue JHK u Tpanckpumums»,
«buocunres 6enkan, «CTpoeHue KIeTku», moaenb cTpykrypst JJTHK.

Tema 5. PazMHOKeHHe U HHAUBHU1YAIbHOE PA3BUTHE OPIaHU3MOB.

KneTouyHelii UMK/, WM KU3HCHHBIA LMKI KiIeTku. MHTepdaza u Muto3.
[Tpoueccel, nporekaromme B uHrepdasze. Perummkauus — peakuums MaTpHYHOIO
cunresa JIHK. Crpoenne xpomocoMm. XpoMOCOMHbIH HaOOp — KapHUOTHII.
Jlumonansli M ramuiouAHBIH  XpoMOcOMHBIE — Habopbl.  XpoMaTHbIL.
[luTonoruyeckue OCHOBBI pa3sMHOXKEHHS W HMHIMBUAYAJIbHOTO  pPa3BUTHUS
OpPraHU3MOB.

Henenne xiuerku — muto3. Cragum murtosa. [lpoueccel, nmpoucxonduipe Ha
pa3sHbIX CTaAuAX MUTO3a. BUOIOrnYecKuid CMbICII MUTO3A.

[Iporpammupyemas rudesnpb KI€TKH — aromnros.

DopMmbl pa3MHOKEHHST OpPraHu3MoB: Oecrionoe u mojoBoe. Buasl Gecrosnoro
pasMHOJKEHHMs: JI€JICHHE HAaJBOE€, IMOYKOBAaHUE OIOHO- M MHOTOKJIETOYHBIX,
Cropoodpa3oBaHHe, BereTaTHBHOE pasMHOKeHHEe. VICKyccTBeHHOE KIOHHPOBaHHE
OpPraHU3MOB, €ro 3HAYEHHUE /IS CEJICKIIUH.

[TonoBoe pazMHOXKEHHE, €r0 OTIMYUA OT OECHOJIOTO.

Meio3. Craauu Mmeiosza. [Iponeccel, nmpoucxojsime Ha CTaausX Melo3a.
[loBenenne xpomocoMm B Meio3e. Kpoccunrosep. BHomorHueckuii cMbiCi H
3Ha4YeHHe MeHo3a.

["ameTorenes — mnpouecc 00pa3oBaHUs MOJIOBBIX KIETOK y JKHBOTHBIX.
[TonoBbie kene3bl: CEMCHHHKH W SMYHUKH. OOpa3oBaHHWE M Pa3BUTHE MOJIOBBIX
KJIETOK — rameT (Crnepmaro3ouj, AHleKIeTKa) — CIepMaToreHe3 W OBOIEHes.
OcobGeHHOCTH CTpOeHUsT SHIEKIETOK H  crepMaro3ouaoB. OII0A0TBOPEHHE.
[Taprenorenes.

WuauBuayansHoe pasButue  (oHTOreHes). DMOpHOHAbHOE  pa3BUTHE
(oMOpuorenes). Dtarnbl SMOPHOHAIBHOTO Pa3BUTHA Y MO3BOHOYHBIX JKHBOTHBIX:

Apobiienue, racTpynsuus, opraHoreses. [loctamOpuonanbHoe pasBuTHe. THIbI
MOCTOMOPHOHANIBHOIO Pa3BUTHA: MPsIMOE, HenpsiMoe (JIMYMHO4YHOE). BiusHue




Cpelbl Ha pa3BUTUEC OPraHM3MOB, (PAKTOPBI, CIIOCOOHBIC BbI3bIBATH BPOXK/IEHHBIC
YPOJCTBA.

Poct u pasButue pacrenuii. OHTOreHe3 LBETKOBOIO pAaCTEHHs: CTPOEHHE
CEMEHHM, CTAANM PA3BUTHS.

JdeMoncTpanun:

Tabnuubr n cxembl: «@OpMbl pasMHOKEHHS OPraHu3MoB», «J[BoiHOE
OIUIOZIOTBOPEHHE y LBETKOBBIX pacTeHuil», «BereratuBHOe pa3sMHOXKEHHE
pacrenui», «Jlenenne knerku Oakrepuiiy, «CTpoeHHE TOJOBBIX KIETOK»,
«Ctpoenne xpomocombl», «Kinerounsit mukim», «Pemmmkauus JJHK», «Murosy,
«Meiios», «IIpamoe u HenpsamMoe pa3BuTHe», «I 'aMeToreHes y MIEKONUTAIOMUX H
yenoBeka», «OCHOBHBIC CTA/IUU OHTOTEHE3ay.

ObopyaoBanue: MHUKPOCKOII, MHKpPOIIpenapaTsl «CriepMaTo30H/IbI
MJICKOIIMTAIOLIEro», «Siuexnerka miaekonutatowero», «Kapuokunes B KieTkax
KOpEIIKa JiyKa», MarHuTHas MoOJelb-anIuiMkaums «Jlesenue KIeTku», MOJeNb
JHK, Mmozens MetadasHoi XpoMOCOMBL.

JlaGopaTropHblie H npakTHYeCKHEe PaGOTHI:

Jlabopatopnas paGota Ne 3. «HabGmonenne MHTO3a B KIETKax KOHYMKA
KOpelIka Jiyka Ha rOTOBBIX MUKpOIIpenaparax».

JlaGoparopnas pabGora Ne 4. «M3ydeHue CTpPOeHHMs MOJIOBBIX KIETOK Ha
FOTOBBIX MUKPOIIpEnapaTax.

Tema 6. HacsieACTBEHHOCTH H H3MEHYHBOCTH OPraHH3MOB.

[Ipenmet u 3anaum renetuxu. Mcropus pa3BuTHs reHeTHKH. Pojib IMTONOIHH
M SMOPHONOrHM B CTaHOBICHHH T¢HETHKH. BKian poccHilCKMX M 3apy6esKHbIX
YYCHBIX B pa3sBUTHE TCHETHKH. MeToaAbl reHeTHKH (rMOPHIOIOTHYECKHil,
MTOrCHCTHYECKUH, MOJIEKYIAPHO-TeHeTHUECKUI). (OCHOBHBIE T'eHETHYECKHE
NOHATHA. I'eHeTHYecKas CUMBOIINKA, HCIIOJb3yeMas B CXeMaX CKpelIMBaHMil.

3aKOHOMEPHOCTH HAC/IeJ0BaHUA MPU3HAKOB, ycTaHOBIeHHbIE |. MenaeneM.
Monorubpumnoe ckpemmBanue. 3akoH eauHOOOpasHs THOPHIOB NepBOro
nokonenus. llpaBuno joMuHMpOBaHMS. 3aKOH paclIEIUICHHS — TIPH3HAKOB.
['nnoresa unctorel ramer. ITonHoe U HeNoNHOE TOMHHUPOBAHHE.

Jurubpuanoe  ckpemmBaHHe.  3aKOH ~ HE3aBUCHMOTO  HAacJel0BaHHUS
npusHakoB.  LlutoreHeTnyeckue  OCHOBBI  AMIMOPHMIHOTO  CKpEIIMBAHHA.
AHanu3upylomee ckperuBatne. Mcrnonb30BaHie aHAIM3HPYIOIIEr0 CKPelHBAHKS
JUTS OTIPE/IENIEHHS TEHOTHITA OCOOM.

CueniicHHoe  HacienoBaHme mpusHakos. PaGora T. Moprana 1o
CLICTUICHHOMY HAcjIe/I0BaHHIO reHOB. HapylieHue cuenyieHus reHoB B pe3ybTaTe
KPOCCHHIOBEpA.

Xpomocomuaﬂ TEOpHs HACIICACTBECHHOCTH. ['eHeTHueckne KapThbl.




['eneruka nona. XpoMocomHoe onpejelieHne 10ja. AyTocoMbl M MOJIOBBIE
Xpomocombl. ['omorameTHble M rereporamerTHbie opranusmsl. Haciiezosanme
NPHU3HAKOB, CLIEILICHHBIX C I10JIOM.

M3MeHuMBOCTB. BH/Ibl M3MEHYMBOCTH: HEHAC/IECTBEHHAS M HACIIE/ICTBEHHAS.
Poirb  cpeabl B HeHAac/IECTBEHHOH  M3MEHUMBOCTH. XapakTepucTuka
MOJM(QHUKAUMOHHOH N3MEHYMBOCTH. BapuaumoHHblii psa 1 BapHaLMOHHAS KpUBasl.
Hopma peakumn npusnaka. KonuuecTBeHHbIC M KayecTBEHHbIE NPU3HAKKH H HX
HopMma peakuuu. CBoiicTBa MOIM(DUKALIHOHHON H3MEHYHBOCTH.

Hacnepcrsennas, winm renotunuueckas, u3meHunBocTh. KoMGHHATHBHAS
M3MEHYMBOCTb. Meiio3 M mTONOBOM mponecc — OCHOBA KOMOMHATHBHOI
H3MEHYMBOCTH. MyTaumonHas usmMeHuuBocTb. Kiaccudukaums MYTaLUl: FeHHBIE,
XPOMOCOMHBIE, FeHOMHBIC. HacToTa 1 NpUYHHbI MyTauuii. MyTareHHbIe (axTopsl.
3aKOH rOMOJIOrHYECKHX PSII0B B HAC/ICICTBEHHOM u3menunsoct H. . Basiiosa.,

BHesiepnast HaceACTBEHHOCTD H H3MEHUYHBOCTD.

['enetnka uenmoBeka. Kapuorun wuenoseka. OCHOBHbIE METOJB! TEHETHKH
HICJIOBCKA: ICHCATIOTMYCCKHH, OIM3HELOBBIH, INTOreHETHYECKHIA, OMOXMMHYECKHIA,
MOJICKYJIAPHO-T€HETHYECKHU. CoBpemenHoe OIpe/ie/ieHHe FEHOTHIA:
MOJIHOICHOMHOE CEKBEHHPOBAHHE, MEHOTUIIHPOBAHHE, B TOM YHCIE ¢ MOMOLIBIO
[ILIP-ananu3a. HaciencTBeHHbIE 3a00JICBaHUS  4YeslOBeKa: TIeHHBIC 0onesHy,
OONe3HH C HacneACTBEHHOM [IPCapacoNokKEHHOCTBIO, XPOMOCOMHBIE OOJIE3HH.
Comatnyeckne W remepaTHBHBIE MyTauuu. CtBONOBbIE KIETKH. [IpHHIUMEBI
3710pOBOTO 00pasa KM3HM, IMArHOCTHKH, MTPODHIAKTHKH U JICUCHHS [eHEeTHYCCKIX
Oonesneil. Meauko-reneTnyeckoe KOHCYJIBTUPOBaHUE. 3HAYCHHE MEIULIMHCKOMN
[CHETUKH B IPEIOTBPALLCHUH H JICYCHUH TEHETHYECKUX 3a00/1eBAHMIT YeTOBEKA.

JlemoHcTpanuu:

Moprpersr: I'. Mengens, T. Mopran, I, ae ®pus, C. C. Yersepukos, H. B.
Tumodeer-Pecorckuii, H. U. Basuios.

Tabmuupr  uw cxewmsr: «Mounorubpuanoe  ckpemmBaHme W ero
UMTOTCHCTHYCCKAsA OCHOBA», «3aKOH DACHIENMIEHHS M ero IHTOreHEeTHYeCcKas
OCHOBa»,  «3aKOH  YHCTOTHI  TaMer», «/lurubpunnoe  ckpemmBanuey,
«uTonornueckue  OCHOBBI JMTHOPHAHOTO  CKpemmBaHus»,  «Meiiosy,
«B3anuMopeiicTBue  anesbHbIX reHOB», «l'eHeTHyeckne KapThl pacTeHHid,
KHBOTHBIX W uenoBekay, «l'enernka monay», «3akoHOMepHOCTH HaCJIeJOBAHMS,
CHCIUICHHOTO ¢ nonomM», «KapHoTHNBI  4enoBeKa M KUBOTHBIX», «Buibl
M3MEHYHBOCTHY, «Moandukanmonsas usmenunBocts», «Hacemoanme pesyc-
(hakropay, «"eneruxa rpymnn kposu», «MyTalnnoHHas U3MEHYUBOCTDY.

ObopynoBanue: MoeIH-anINKAIHN «MoHorubpuaHOE CKpelMBaHHEY,
«Hemonnoe momuHupoBanuey, «urubpuiHoe ckpemmBanmey, «Ilepexpécr



XpOMOCOM», MHKPOCKOI W Mukponpenapar «Jlpozoduna» (Hopma, MyTauuu
(opMbI KpbIILEB U OKpacKu Tesa), repdapuit «I'opox moceBHOM».

JlaGopaTopHbie U NIpaKTHYECKHE PA0OTHI:

JlaboparopHasi pabora Ne 5. «/3yueHue pe3ynbTaTOB MOHOIMOPHIHOIO H
AMrUOPUIHOTO CKpeIMBAHUA Y APO30(HiIbl HA TOTOBBIX MHKPOIIpETiapaTax».

Jlaboparopuas pabora Ne 6. «M3yuyenne MoaupuKaLMOHHON M3MEHYMBOCTH,
MOCTPOCHUE BaPUALIMOHHOI'O Psijla M BAPHALIMOHHOM KPHUBOM».

JlaGopatopuasi pabora Ne 7. «AHanu3 myrauuii y apo30(Quibl Ha rOTOBBIX
MHKpOIpenapaTax».

[Ipaktnyeckas pabora Ne 2. «CocrtaBieHue M aHalu3 POJOCIOBHBIX
4eJIOBEKa.

Tema 7. Cenexuusi opranu3moB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuus kak Hayka W npouecc. 3apox/ICHUE CEICKLMH M JAOMECTHKALMSL.
Yuenne H. WM. BaBunoBa 0 ueHTpax MNPOMCXOXJICHHS W MHOrooopasus
KYJIbTYpHBIX pacTeHui. LleHTpbl npoucxoxkaeHus aOMalIHHUX JKHBOTHBIX. Copr,
MopoJa, MTaMM.

CoBpemeHHbBIE METOIBI CENEKLMU. MaccoBbIi U WHAMBUAYAIbHBIH OTOOPHI B
CCNICKUMH PACTCHUH M JXKUBOTHBIX. OLEHKa 3Kcrepbepa. bBIH3KOpOACTBEHHOE
CKpewmBanue — MHOpuauHr. Yucras muHus. CKpelMBaHHE YHUCTHIX JIMHUIA.
['ereposuc, nnu rubpuanas cuna. HepoAcTBeHHOE CKpellMBaHWE — ayTOPHIMHI.
Ornanénnas rubpuamzanms u  e€ ycmexu. McKyccTBeHHBIH MyTarenes
MOTYYCHHUE TNONUIIOUAOB. JIOCTHXKEHMS CeNICKIIMM DPAaCTEHHi, XHUBOTHBIX H
MHKPOOPTraHH3MOB.

buorexHonorus kak oTpacib MPOW3BOACTBA. |'eHHAss MHXKEHEpHS. JTarbl
co3panus pexkomOuHantHoi JIHK u Tpancrennsix opranusmos. Kierounas
umkeHepus. Knerounsie KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHHUE PACTEHHIA.
KiiounpoBanue  BBICOKONPOIYKTHBHBIX — CEITbCKOXO3AHCTBEHHBIX OPraHH3MOB.

OKoJlOTHYeCKHe M THYeckWe  mpobnembl. MO —  reHeTHYeckH
MOIM(PUIMPOBAHHBIE OPraHU3MBI.
HemoHcTpanuu:

Iloprpetsr: H. W. Baunos, U. B. Muuypun, I'. JI. Kapneuenko, M. .
MBaHoB.

Tabmuupl u cxembl: kapra «lLleHTpPbl NMPOHMCXOXKACHHS M MHOrooOpasus
KyJIbTYPHBIX pacTeHui», «Ilopojbl foMamHux KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacrenui», «Ornanéunas rubpuansauus», «Paborsl akagemuxa M. @. Banosay,
«Ilonunnouans», «OOBekTsl OGuOTeXHONOTHM», «KiIeTouHBIE KYIBTYpHl H
KIOHHpOBaHHEY, «KOHCTpYyHpOBaHHE U EPEHOC FEHOB, XPOMOCOMY.

ObopynoBaHue: MyIsiKH II0JI0B U KOPHEIUIOAOB AMKUX (GOPM M KyJIbTYPHBIX
COPTOB pacTeHHH, repbapuit «CenbcKoX03HCTBEHHBIE PACTEHUS.



JlabopaTopHble H NPpaKTHYECKHE PadOTHI:

DKckypeusi «OCHOBHBIE METOABI M JIOCTHIKCHHUS CEJICKLMHM pAacTeHUH H
’KMBOTHBIX (na CeJICKLIUOHHYIO CTAHLIMIO, IUIEMEHHYIO bepmy,
COPTOMCIIBITATEJIBHBIM ~ y4acTOK, B TEIUIMYHOE XO3sHCTBO, JlabopaTopuio
arpoOyHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBo1loLIHOHHAA 0HOIOTHA.

[IpeanocelIkKh BO3HUKHOBEHHS 9SBOJIOUMOHHON TEOPHHU. IBOJIIOLMOHHAS
Teopus U €€ mMecTo B OMONOruu. BiusiHue 3BOIIOLIMOHHOM TEOPHM HAa pa3BUTHE
OMOJIOTHH U JIPYTHX HayK.

CBujerenscrBa  »BomouMd. [lajneoHToMIOrHYECKHE: 10OCIE10BaTEIbHOCTD
[IOSIBJICHMSl BHJOB B IIQJICOHTOJIOTMYECKON JIETOIMCH, I1€PEXOaHbIE (HOPMBI.
buoreorpaduueckue: cxoacTBO U pasnuyue GayH v Giop MaTepHKOB H OCTPOBOB.

OMOpPHOJIOrHYECKHe: CXOACTBA W pas3inyMs SMOPHOHOB pa3HBIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIILHO-aHATOMMYECKHE: TOMOJIOTMYHbBIC, aHAJIOTMYHBIE,
PYAMMEHTApHBIC OpraHbl, aTaBU3Mbl. MOJIEKYISAPHO-OMOXHMMHYECKHE: CXOACTBO
MEXaHHM3MOB HACIEACTBEHHOCTH M OCHOBHBIX MeTabOJIMuUeCKMX IyTeH y Bcex
OpPraHUu3MOB.

OpomonuonHas teopuss Y. J[lapeuua. IlpeanochlikKH BO3HHKHOBEHHS
JapBUHU3MA. [IBWKylMe CHIbl 2BOMOLMH BHAOB 1o JlapBuuy (u30bITOUHOE
pasMHOXKEHHE IPU OIPaHHUYEHHOCTH PECYpPCOB, HEOMNpeaeJEHHAs W3MEHUYUBOCTD,
Ooprba 3a CyIliecTBOBaHHE, €CTECTBEHHbIH 0TOOD).

Cunrernyeckas Teopus 3Bomonnu (CTD) u eé OCHOBHBIE MOJIOKEHUS.

Muxpossomonus. [lonynsuns Kak eqUHUIA BHIA U YBOJTIOIHH.

JBrxymume cuibl ((pakTopsl) IBOMIOLKMK BHAOB B Mpupoje. MyTanuoHHbIH
Mpouecc M KOMOMHATMBHAsA M3MEHUYHBOCTB. [lomynsnHOHHBIC BOJNHBI WU Jpeid
reHoB. M3onauus u murpanms.

EcrecTBennslit otop — HanpaBimstouwit  ¢akrop ssomonun. Dopmer
€CTECTBEHHOI0 0TOOPA.

[IpucrnocodbaeHHOCTh OpraHU3MOB Kak pe3yabTaT HBOMIOLMH. [Ipumeps
NPUCTIOCOOIEHUH Y OpraHu3MoB. ApoMop(} 036l H HAHOAJANTALIHH.

Buax u  BupooOpasoBanue. Kpurtepun Buma. OcHoBHblE  (HOPMBI
BM1000pa30BaHus: reorpaduyeckoe, 3KOJIOrHYECKOe.

Makpossomtonus.  @opmbl  IBomOLMK:  (BUIETHYECKas, JIUBEPreHTHas,
KOHBEpreHTHasi, napawuienbHas. HeoOpatuMocTts 3BOMIOLIHH.

[IpoucxoxjieHue OT Hecnenuaau3upoBaHHbIX Tipeakon. IIporpeccupyroras
cnenuanu3anms. AlanTUBHAS paJHallus.

Jdemoncrpanuu:



Moprpersr: K. Junneit, XK. b. Jlamapk, Y. Jlapsun, B. O. Kosanesckuii, K.
M. Bap, . 'ekkens, . Mromep, A. H. Ceseprios.

Tabmuis! 1 cxeMbl: «Pa3BuTHE OPraHMYecKoro Mupa Ha 3emie», «3apo/bliu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®Dopmbl  GoppObl 32
cyiecrBoBanne», «EctecTBennblit 0t60p», «MHOroobpasue COpTOB PAaCTCHUIY,
«MuorooGpasue  mopoa  KMBOTHbIX»,  «[lonynsumn»,  «MyraunoHHas
M3MEHUMBOCTB», «Apomopdoss», «Mamoagantauun», «OOas AereHepauus»,
«JIBwkymme cunbl 3Bomouun», «Kapra-cxema Mapupyrta nyrewectsus .
Jlapsuna», «bopsba 3a cymiecrBoBanue», «IIpucrmoco0IeHHOCTE OPraHU3MOBY,
«I"eorpaduueckoe BU1000pa3oBanue», « IKOJIOTHIECKOE BHA00OPa30BaHUEY.

O6opy/aoBaHUe: KOJICKIMS HACEKOMBIX C pa3jIM4HbIMH THIIAMH OKpPACKH,
Habop IOMOB M ceMsH, KoyuleKuus «IIpuMepbl 3allMTHBIX MPUCIIOCOOICHUH Y
JKHMBOTHBIX», MOJEIb «OCHOBHbIC HAIPABJICHHMs 3BOJIIOLMKY, 00bEMHAS MOJECIb
«CTpoeHue rojIoBHOrO MO3ra [o3BOHOYHbBIX».

buoreorpapuueckas kapra Mupa, Koulekuus «@DOpMbl COXPaHHOCTH
HCKOMAEMBIX JKHBOTHBIX M pacTeHHH», Mojenb anmiaukauua «llepekpéct
XpoMOcoM», BlakHble mpemnapatsl «Pa3BuTHe Hacekomoro», «PasBurue
JATyKu», MAKponpenapat «/posopuna» (Hopma, MmyTauun GOpMbl KpbUILEB H
OKpackKH Tena).

JlabopaTopHble H NpaKkTHYecKHe PadoThI:

JlaGopatopuass pabora Ne 1. «CpaBHenue BHI0B 1O MOp(doIOrHYecKoMy
KPUTEPHUION.

Jlabopartopnas pabdota Ne 2. «Onucanue npucrnocoOJIeHHOCTH OpraHusMa H
€€ OTHOCUTEILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe H Pa3sBUTHE KU3HH Ha 3emule.

JloHayuHble NpeACTaBIEHUs O 3apOXKACHHUU JKU3HHM. HayuHwle runoressi
BO3HMKHOBEHHMs JKM3HM Ha 3emuie: abuoreHe3 M mnaHcnepMmus. XuMHYECKas
SBOMIOLMA. AOHOTeHHBI CHMHTE3 OPraHMYECKUX BEIIECTB W3 HEOPraHHYECKUX.
DKCIEPUMEHTANIBHOE T1O/ITBEPIK/ICHHE XUMHUYECKOM BOMoMK. HauanbHble 3Tamnsl
ouonornyeckoi ssomonuu. ['mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHME NpPOTOKJIETKH. [lepBble KJIETKM M HX DBOJIOLHUA.
DOpMHUPOBAHHE OCHOBHBIX I'PYTII )KUBBIX OPraHU3MOB.

Pa3BuTtue xu3nu Ha 3emie no spaMm u nepuonam. Karapxei. Apxeiickas u
nporepo3oiickas opel. [laneo3oiickas 3pa u  e€ mnepuoAbl: KeMOpHUICKHI,
OPJIOBUKCKHH, CUITYPUHCKHUH, IEBOHCKMH, KAMEHHOYTOJIbHBIH, IEPMCKHH.

Mes3o3o0lickas 9pa U €€ nepuoabl: TPHACOBBIN, OPCKHM, MEJIOBOM.

KaiiHo3olickass 92pa M e€ TepuoJbl: TMaJecOreHOBbIH, HEOreHOBBIH,
@HTPOIIOI€HOBBIH.



XapakTepucTUKAa KIMMaTa U Ie0JIOrM4ecKHX rpoueccoB. OCHOBHbIE ITallbl
IBOJIIOLMK PACTUTEIBHOIO M JKHUBOTHOrO Mupa. ApoMopdo3bl y pacTeHUN H
KUBOTHBIX. [TosiBNIeHne, pacuBeT ¥ BBIMMpPAHUE IPYIII KUBBIX OPraHM3MOB.

Cucrema OpraHM4ecKOro MHUpa Kak oOTpakeHHe HBOMOUMH. OCHOBHbIE
CUCTEMATUYECKHUE IPYIIILI OPraHU3MOB.

DBOJIIOLMS YeJIOBEKA. AHTPOIIONOrHMs KaK Hayka. Pa3BuTue npejacrasieHuii o
[POMCXOXKIAEHHH u4esloBeka. Merojapl u3yueHus aHTtpornorenesa. Cxojacra u
pasyinyms YejaoBeKa v )KUBOTHBIX. CHCTEMAaTHYECKOE M0JI0KCHHE YEJI0BEeKa.

JBrxynme CHJIBI (baxTops) AHTPOIIOTCHE3A. Hacnencrennas
M3MEHYHUBOCTh M  €CTECTBEHHBIM 0TOOp. OOlecTBeHHBIH 00pa3  KU3HW,
H3rOTOBJIEHHE OPYAUH TPYya, MBILUICHHUE, PEYb.

OcHoBHbIE CTaIMM M BETBH BOJIOLMH YeJIOBEKa: aBCTPAIONUTEKH, Yenosek
ymenblid, Yenosexk npamoxonsimii, YenoBek HeaHaepraibckui, Yenosek
pasymubld. Haxoaxku HMCKOIaeMbIX OCTAaTKOB, BPEeMsi CYILECTBOBAHHUS, 00J1acTh
pacrnpocTpaneHus, 00bEM roJJoBHOTO MO3ra, 00pas KH3HH, OPYIHS.

Yenoseueckue  pacel.  OcHOBHBIE  GOJNBIIME  pachl:  €BPONEOMIHASA
(eBpasuiickas),  HErpo-aBCTPAIOMIHAs  (IKBAaTOpUaibHas),  MOHIOJIOHIHAS
(asnarcko-amepukanckas).  YepThl  NpPUCIOCOONEHHOCTH  MpeACTaBHTENCH
YCIIOBEYECKUX PAC K YCJIOBUAM CYIIECTBOBaHMA. EIMHCTBO 4enoBeYeCKHX pac.
Kputnka pacusma.

JdeMoncTpanun;

Moprpersi: ®@. Pean, JI. Ilacrep, A. . Onapun, C. Munnep, I'. FOpu, Y.
HapBun.

Tabmuupr n cxemsr: «BosuuknoBenne ConHeuHOH cHcTeMbl», «PasBuTHe
OpraHM4eckoro  mupa», «PactutenvHas kietka», «JKuBOTHas  KieTKay,
«Ilpokapnoruyeckas kietka», «COBPEMEHHAs CHCTEMAa OPraHMUYECKOTO MHpay,
«CpaBHeHHE aHATOMHYECKMX YEPT CTPOCHMS YeIOBEKa M 4eJ10BEK00Opa3HbIX
00e3bsi», «OCHOBHBIC ~MeECTa  MAJCOHTOJNOTHMYECKHX  HAXOJOK  IMPEIKOB
COBPEMEHHOTO 4enoBeka», «/lpesueime moam», «/peBnue moam», «Ilepsbie
COBPEMEHHBIE JIIH», «YeToBeYeCKHe pack».

OGopynosanune:  mymsokn  «[IpoucxokaeHne  4enoBeka»  (OHOCTHI
ABCTPAJIONUTEKA, MHUTCKAHTPOINA, HEaHAEpTalblla, KPOMAHBOHIA), CJEMKH WIH
M300paXKeHUs KaMEHHBIX OpY/Hil NEPBOOBLITHOrO YenoBeKa (KaMHH-YOIIIEpHI,
pyOuna, ckpebna), TreoXpoHONOrMyeckas TaOaMua, KOJUICKIHS «Popmbl
COXPaHHOCTH MCKONIAEMbIX KMBOTHBIX U PACTEHHI».

JlaGopaTropHbie H npakTHYeCKHE PabOThI:

IIpaktiyeckas pabora Ne 1. «M3yueHune MCKOMaeMbIX OCTATKOB PACTEHMil M
JKUBOTHBIX B KOJUIEKITUSX).



DKCKypcHsi «DBOJIIOLMS OPraHMYEcKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAaY4YHbIN WJIM KpPAaeBEOYECKUI MY3€H).

Tema 3. OpranusmMbl 1 OKpYKaLas cpeja.

DKOJIOrMsl KaK HayKa. 3a/la4i M pas/elibl IKOJI0rui. MeTo/Ibl 9KOJIOTHYECKUX
MCCIIEA0BAHUH. DKOJIOrMYECKOE MUPOBO33PEHHE COBPEMEHHOIO Y€EI0BEKA.

Cpenbl o0MTaHUs OPraHU3MOB: BO/HAsl, HAa3€MHO-BO3JYLUHAs, MOYBCHHas,
BHYTPUOPraHN3MEHHAs.

Okonorudeckue ¢akropbl. Kinaccudukaumsi IKOJOrM4eckux (PakTOpOB:
abHoTHYeCcKHe, OMOTHUecKHe M aHTpomoreHHsle. J[lelcTBHE HKOIOTHYECKHX
(aKTOpOB HAa OPraHU3MBI.

Abuotnyeckue GakTopbl: CBET, TEMIEPATypa, BIAAKHOCTb. DOTONEPHOAU3M.
IIpucniocoGnenuss  OpraHu3sMOB K  JIEHCTBHIO  aOMOTHYECKHX  (DaKTOpOB.
buonornyeckue puTMsi.

buornueckne  dakropel.  Buabl  OHOTHYECKMX — B3aMMOACHCTBHH:
KOHKYPCHIIHS, XHILHHYECTBO, CUMOHO03 U ero dopmsl. [lapasurusm, koonepauus,
MYTyaJii3M, KOMMEHCaIu3M (KBapTHPAaHCTBO, HaXJEOHMYECTBO). AMEHCAIH3M,
HEUTpanu3M. 3HayeHHe OMOTHYECKHX B3aHMOIEHCTBHH Ul CYIIECTBOBAHHS
OpPraHM3MOB B IPUPO/IHBIX COOOLIECTBAX.

OKOJIOTHYECKHE XapaKTepUCTHKH monyiasuud. OCHOBHBIE — ITOKa3aTelH
NOMyNIAUUH: YHUCIEHHOCTh, IUIOTHOCTB, POXIAEMOCTb, CMEPTHOCTb, MPHPOCT,
MUrpanus. JlunaMuka 4ucIeHHOCTH NONYJAINN U €€ peryisius.

JlemoncTpanum:

[Toprpetsi: A. 'ym6onbar, K. @. Pynse, D. 'ekkens.

TabGmuupr u cxembl: kapra «lIpuponsbie 30HbI 3eMin», «Cpeibl 0OUTaHUS
opranusmoB», «®Poronepuoausm», «llonynsuun», «3aKOHOMEPHOCTH pOCTa
YHCJICHHOCTH nonysaiuu uudy3zopun-rydenskuy», «[Tumessie uemnm».

JlabopaTopHble n npakTHYeCKHe padoThi:

Jlaboparopnas pabora Ne 3. «Mopdonoruyeckue 0cOOEHHOCTH PaCTEHHUIT U3
pa3HBIX MECT OOMTAHUSY.

Jlaboparopnas pabora Ne 4. «Bnusinue cBeta Ha pocT U pa3BUTHE YEPEHKOB
KoJIeyca.

[Ipaktrueckas padora Ne 2. «[Toacy€T MIOTHOCTH MOMYISAIMI pa3HbIX BUIOB
pacTeHumn».

Tema 4. CoodmmecTBa H IKOJOIrHYECKHE CHCTEMBI.

CoobmectBo opranusmoB — Ououeno3. CTpykTypsl OHOLICHO3a: BHOBasd,
NpocTpaHcTBeHHasA, Tpoduueckas (nuuieBas). Bujsi-gomubantel. CBszu B
OnoieHose.

OKOJIOTHYECKHE CHUCTeMbl (3KocucTeMbl). IloHsaTHe 00 3KocucTemMe M
6HOI‘COHCHO3C. (I)YHKLIHOHaJ'IbeIC KOMIIOHEHTBlI 3KOCHCTEMBI. MPOJYIECHTHI,



KOHCYMEHTBI, peayueHTbl. KpyroBopor BEWIECTB M MOTOK HEPruU B IKOCHCTEME.
Tpoduueckne (nuieBbie) YpOBHH J3KOcUCTeMbl. [luuieBbie LEMH W CETH.
OcHOBHbBIE 110Ka3aTEIM HIKOCHCTeMbl: OMOMacca, NPOAYKUHMs. DKOJIOTHYECKHe
NUPaMU/bl:  NPOAYKLUMM, YHCIEHHOCTH, Ouomaccel. CBoMCTBAa 3IKOCHCTEM:
YCTOMYMBOCTD, camMoperysiuus, passutue. Cykueccus.

[Tpupoanbie sxocucTEMBl. DKOCUCTEMBI 03€p M peK. IKOCHCTEMA XBOMHOTIO
WJIM LIMPOKOJIMCTBEHHOTO Jieca.

AHTPONOre€HHbIE  JKOCHUCTEMBI.  AIpOIKOCHCTEMbl.  YPOOIKOCHCTEMBI.
buoniornyeckoe 1 X035MCTBEHHOE 3HAUEHUE arpPO3KOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpaszue kak ¢akrop ycTtoHduBocTH 9KocucTeM. CoxpaHeHue
Ouonoruueckoro pazHoobpasus Ha 3emie.

VYuenne B. U. Bepuaackoro o Ouocdepe. ['panuiibl, cOCTaB U CTPYKTypa
ouocdepel. Kupoe BemectBo U ero ¢yHkuud. OcobeHHOCTH OHOChEpbl Kak
robanbHoi  dkocucTeMbl. JlMHamuyeckoe paBHOBecHE M OOpaTHas CBA3b B
6uochepe.

Kpyrosopotsl BemecTB u GHOTCOXHMHYECKHE LMKIIBI IEMEHTOB (Yriepoa,
a30Ta). 30HaIbHOCTh OHOChepbl. OCHOBHBIE OHOMBI CYIIH.

YenoseyecTBo B Grochepe 3eMian. AHTPOIIOreHHbIC U3MEHEHHs B Grochepe.
['nobGanpHble sK0I0rHYECKUE NPOOIEMBI.

CocyuiectBoBanue IIPUPO/IbI %} YeJI0BEYEeCTBa. Coxpanenue
OHopa3sHo0Opa3us Kak OCHOBA YCTOHYMBOCTH Guochepsl. OCHOBA PAlMOHANLHOIO
yNpaBiCHHUS TNPHUPOAHBIMH pECYypcaMH M HX HCnonb3oBaHue. JlocTukeHus
OMOJIOrMM M OXpaHa IPUPOJIbI.

JleMoHcTpanum:

[Toptpetsi: A. JIx. Tencau, B. H. Cykaués, B. U. Bepnazckuii.

Tabnusl u cxemsl: «Ilumessie uenn», «bHOLEHO3: COCTAB U CTPYKTYpa»,
«IIpupoanbie coobuiecTBa», «llemu nuranus», «IKONOTHUECKAs NUPAMUIAN,
«buocdepa u yenoBek», «IKocUCTEMA HIMPOKOIUCTBEHHOTO JIECay, « DKOCHCTEMA
XBOHHOrO  seca», «buoneHos Bogoéma», «Arpouenos», «lIpumepHsie
AQHTPONOTCHHBIC ~ BO3JEHCTBHS HAa MNpHPOAY», «Baxkuelmme HCTOYHUKH
3arpsA3HEHHUs BO3/JyXa M I'PYHTOBBIX BO», «llouBa — BaxkHeHIIas cocTaBisiomas
onocdeprr», «DakTopsl gerpagauud nous», «IlapHukoBbiii 3hdexT, «DakTopel
PaJInOAKTHBHOTO 3arpsisHeHUs  Ouocdepp», «Ob6mias crpykrypa 6GHOochepsi»,
«Pacnipoctpanenne ku3HM B Guocepe», «O30HOBBIA OSKpaH GHOC(EpBI»,
«Kpyrosopot yriepojaa B 6uocdepe», «Kpyropopor a3ota B mpupoe».

Obopynosanue: mozenb-anmmmkauns «TunudHble GHOLEHO3BI», TepOapuii
«PacturensHbie coobuiecTBaY, Komnekuun «buoieHosy, «Bpenurenu BaxxHeHIINX
CCIILCKOXO3SHCTBEHHBIX ~ KYJIbTYp», Trep0apuM M KOJUIEKIMH pacTeHHH w
KMBOTHBIX, MPHHAJUICKAIIHNE K Pa3HbIM JKOJIOTHMYECKHUM TPYIIaM OIHOrO BUAA,



Kpacnas kuura Poccuiickori ®epepauuu, H300pakeHUs] OXPaHAEMBIX BHIOB
PACTCHUH M )KUBOTHBIX.



[NTAHUPYEMBIE  PE3VJIbTATBI OCBOEHMWS TIPOTPAMMEI I1O
BUOJIOTMKM HA  BA3OBOM  VPOBHE CPEJIHET'O  OBIIETO
OBPA30BAHUSI

Cornacho ®I'OC COO, ycranaBnuBaiTcs TpeOOBaHHS K pe3y/bTaram
OCBOCHMs  OOy4alOLIMMUCS  [POTpaMM  CpeAHero  o0wero  o0pa3oBaHuMs:
JIMYHOCTHBIM, METANIPEAMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbBI

B CcTpyKkType IMYHOCTHBIX pe3yJIbTaTOB OCBOEHHs NpeameTa «buomorus»
BbI/ICJICHBI CIIEIYIOIIME COCTABIAIOLIME: OCO3HAHHE O0YYaIOIIMMHUCA POCCHHCKOH
IPAXKIAHCKOH MIEHTHYHOCTH — FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEILHOCTH
W CaMOOINpPEICICHHUIO, HAJW4YMEe MOTHUBALMM K O0OydeHHi0  Owuonoruw,
LIEJICHANIPABJICHHOE PpAa3BUTHE BHYTPEHHUX YOEXKICHHH JIHYHOCTH Ha OCHOBE
KIIIOYCBBIX LEHHOCTEH M HCTOPHYECKHX TPAAHLIHN pa3BUTHS OHOJIOrHYECKOTO
3HaHHA, TOTOBHOCTL M CIIOCOOHOCTb OOY4aIOLMXCS PYKOBOJCTBOBATLCS B CBOEH
ACATENBHOCTH LUEHHOCTHO-CMBICJIOBBIMH  YCTAHOBKaMH, MPHCYIIMMH CHCTEME
Ouonornueckoro 00pa3oBaHMs, HAIMYME HKOJOTMYECKOTO MPABOCO3HAHMS,
CTMIOCOOHOCTH CTABUTh LIEJH U CTPOHUTH )KU3HEHHBIE TUIAHBI.

JInunocTHeIE pe3ynbTaThl OCBOSHUS TNpeameTa «BHONOrHs» AOCTUTAIOTCS B
CIMHCTBE y4YeOHOW M BOCHUTATENBHOH JEATEBHOCTH B COOTBETCTBHHM C
TPaJULIMOHHBIMH POCCHHCKUMH COLIMOKYJIBbTYPHBIMH, HCTOPHYECKUMHU U JIyXOBHO-
HPaBCTBCHHBIMH LICHHOCTSAMM, NPUHATLIMH B OOLIECTBE NpaBHUIaMH H HOpMaMu
MOBEJCHUS M CHOCOOCTBYIOT MpOLIECCAM CaMOIO3HAHMS, CAMOBOCIIMTAHUSA U
CaMOpa3BUTHUS, paA3BUTHs BHYTPEHHEH TO3UIMHM JIMUHOCTH, TaTpPUOTHU3MA,
YBQXCHHUA K 3aKOHY U MPABOMOPS/IKY, YEJIOBEKY TPy/a U CTapuIEMy MOKOJICHHIO,
B3aUMHOTO YBaXXEHHUs, OEPEKHOr0 OTHOIICHHS K KYJIbTYPHOMY HACHEAMIO H
TPaJMIIHAM MHOTOHAUMOHAIBHOIO Hapoja Poccuiickoit Dexepaunu, npupoae u
OKpYIKarolleH cpeje.

JIMMHOCTHBIE pe3y/bTaThl OCBOCHHS y4eOHOro mnpeamera «bBHonorusm»
JAOJKHBI OTPAXaTh TOTOBHOCTh U CIIOCOOHOCTH O0YUAIOIINXCS PYKOBO/ICTBOBATHCS
C(hOpMHMpPOBAHHON BHYTPEHHEH MO3MIMEH JHYHOCTH, CHCTEMOH [EHHOCTHBIX
OPHCHTALMH, TO3WTHBHBIX  BHYTPEHHHX  YOEXKIEHHH, COOTBETCTBYIOILHUX
TPAIMIIHOHHBIM [IEHHOCTSIM POCCHHCKOro 00LIeCTBa, paclIMpeHUe >KU3HEHHOTrO
ONbITa M ONBITA ACATCIBHOCTH B IPOLIECCE peaJHU3allMi OCHOBHBIX HAaIpaBJICHHM
BOCMIHUTATEILHOH ACATCIBHOCTH, B TOM YHUCJI€ B YaCTH:

1) rpazkIaHCKOro BOCIIHTAHUS

ChOpMHPOBAHHOCTH MPAXK/IAHCKOM MO3UIIMHE 00YYAKOIIErOCs KaK aKTHBHOTO U

OTBETCTBEHHOI'O YJICHA POCCUHCKOTO 0011IeCTBA;



OCO3HAHUE CBOMX KOHCTUTYLHOHHBIX IpaB M O00A3aHHOCTEH, YBaKCHHUE
3aKOHa M NPaBOINOPSAKA;

FOTOBHOCTL K COBMECTHOM TBOPYECKOH JESATENbHOCTH TMPH CO3/1aHUHU
y4eOHBIX MPOEKTOB, PEelIEHUH Y4eOHBbIX M NO03HABATE/IbHbIX 3a/1a4, BbIIIOJIHEHUH
OMOIOrUYECKUX IKCIIEPUMEHTOB,;

CrocOOHOCTL  OnpeAcsATs COOCTBEHHYIO II03MLHMIO [0 OTHOLICHHIO K
SIBIICHHSIM COBPEMEHHOM H3HU U 0OBACHATH ¢€;

YMEHHUE YYHUTHIBATb B CBOMX JCHCTBHSAX HEOOXOAHMMOCTb KOHCTPYKTHBHOIO
B3aMMOJICHCTBUSA JIIOJIeH C pa3sHBIMH yOSKICHUAMH, KYJIbTYPHBIMH LIEHHOCTAMH H
COLHAIbHBIM TTOJIOKEHHEM,

FOTOBHOCTh K COTPYAHHMYECTBY B [pPOLIECCE COBMECTHOIO BbINOJIHEHHS
y4yeOHbIX, MO3HABATEIbHBIX M HCCIEAOBATEIbCKUX 3a4a4, YBaXXHTEJIBHOI'O
OTHOLLEHUS K MHEHHUIO ONIIOHEHTOB IIpM OOCYXKJIEHHMH CIIOPHBIX BOIIPOCOB
OHOIOrHYECKOr0 COICPIKAHMS;

TFOTOBHOCTb K 'YMAHUTApHON U BOJIOHTEPCKOMH I€ATENbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHUSA:

cOpMHPOBAHHOCTD poccuiickon Ipa)K1aHCKOH HUIECHTUYHOCTH,
MaTPHOTH3Ma, YBAXEHHMS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IE€pPEN
Ponunolt, ropaoctu 3a cBoW Kpail, cBoio PoauHy, cBOH A3BIK M KYJIBTYpY,
IIPOILJIOE U HACTOsALLIEE MHOIOHALMOHAIBHOr0 Hapoaa Poccuu;

LEHHOCTHOE OTHOLLIEHUE K IIPUPOTHOMY HACIEAMIO U MAMATHUKAM NPUPOJIbI,
aocTixkeHusaM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOMOTUAX, TPY/IE;

CIOCOOHOCTh OLEHHBATh BKJIAJ POCCHHCKUX YUYEHBIX B CTAaHOBJICHHE W
pasBuTHE OHOJIOrMH, MOHUMAHUS 3HA4YEHUs OWOJIOrMHM B MO3HAHUU 3aKOHOB
MPUPO/bI, B )KU3HU YEJI0BEKAa U COBPEMEHHOTr0 OOLIECTBA;

ujaeiHas yOexJIEHHOCTb, FOTOBHOCTh K CHy:KeHHIO M 3amuTte OTteuecTsa,
OTBETCTBEHHOCTD 3a €ro Cy/s0y;

3) 1yXOBHO-HPABCTBEHHOI 0 BOCTIHTAHMSA:

OCO3HaHMWE JYXOBHBIX LIEHHOCTEH POCCUICKOro Hapo/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHHSI, 3THYECKOTO [IOBE/ICHU;

CHOCOOHOCTh OLICHMBATh CHUTYAlMIO M MPUHUMATh OCO3HAHHBIC pPelLICHUs,
OPHEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH;

OCO3HaHME TUYHOTO BKJIaJa B MOCTPOEHHE YCTONYUBOro Oyay1ero;

OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POJIUTE/SAM, CO3/JaHHIO CEMBU HAa OCHOBE
OCO3HAHHOI'O TIPUHATHA I[EHHOCTEH CEMEHHOHW JKHM3HM B COOTBETCTBHMH C
TpaauuMsiMu HapoaoB Poccum;

4) 3¢TeTHYeCKOro BOCIIUTAHUA:

ICTETUYECKOE OTHOILICHHE K MHUPY, BKJIIOYas J3CTETHKY ObITa, Hay4HOro H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHbIX OTHOILEHHH;



IIOHHUMAaHHE SMOLMOHAJIBHOI'O BO3ACHCTBUS KUBOM IPUPO/IbI ¥ €€ LICHHOCTH;

FOTOBHOCTb K CAMOBBIDA)KCHMUIO B pa3HbIX BHUJAX MCKYCCTBA, CTPEMJICHHE
[POABJIATE KAYECTBA TBOPYECKOH JINYHOCTH;

S) ¢usuyeckoro BocnuTaHus, (POPMHPOBAHMS KYJbTYPbI 310POBbS H
IMOUHMOHAJNBHOIO0 0/1aronoJIyyHs:

[IOHHUMAHUE W peaju3auusi 3J40pOBOro M 0Oe3omnacHOro obOpasza KU3HH
(310poBoe  muTaHMe, COOMIOAEHUE TMIHEHHYECKHMX [PaBUll W HOPM,
cOanaHCUpOBAHHBI PEXKHM 3aHATHH M OTAbIXA, peryispHas (usuyeckas
aKTUBHOCTB), OEpeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIECHHS K
COOCTBEHHOMY (PM3HUECKOMY U TICHXHYECKOMY 3[10POBLIO;

NOHHUMaHHE LEHHOCTH IpaBHJI HHAMBMAYAJbHOTO MW  KOJUJIEKTHBHOI'O
0e30MacHOro NOBEJCHHUs B CHTYALUSX, YTPOKAIOLIMX 30POBBIO U KU3HH JIOJIEN;

OCO3HAHHWE I10CJIEACTBUIH M HENPUATHS BPEIHbIX HPUBBIYEK (YNOTpeOIeHus
QJIKOr0Jisl, HAPKOTUKOB, KYPEHHUs);

6) TPy10BOr0 BOCIIUTAHMSA:

FOTOBHOCTB K TPYAY, OCO3HaHHE LICHHOCTH MacTepCTBa, TPy A0ro0ue;

FOTOBHOCTb K AKTHMBHOW [EATEIILHOCTH TEXHOJIOTMYECKOM W COLHMaJIbHOM
HaIpaBJeHHOCTH, CMOCOOHOCTh MHULMUPOBATD, IJIAHUPOBATH U CAMOCTOSATEILHO
BBITIOJIHATH TAKy10 1E€ATEIbHOCTD;

UHTEpEC K pasiuyHbIM chepam npodecCHOHATBHON AeATeNbHOCTH, YMEHHE
COBEpIIATHL OCO3HaHHBIH BbIOOp Oyaymed npodeccun M peain30BbIBATh
COOCTBEHHbIC JKU3HEHHBIE TUIAHBI;

FOTOBHOCTb M CNOCOOHOCTH K 00pa3oBaHHIO W caMOOOpa30BaHUIO Ha
MPOTSAKEHUHM BCEH JKH3HHU,

7) IKOJIOrH4eCKOro BOCHIHTAHMA:

9KOJIOTHYECKH 1[€JIec000pa3HOe OTHOUICHHE K TMPUPOAE KaK HCTOYHHUKY
KM3HHU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMS,

NOBBILICHHE YPOBHA JKOJIOTHYECKOM KyJNbTYphl: TPHOOpETEHHE OmbITa
[UIAHUPOBAHUsl MOCTYNKOB U OLEGHKM HMX BO3MOXHBIX [OCHEACTBHHA JJisi
OKPYXKaroLEH Cpeabl;

OCO3HaHHE TI00AIBHOINO XapakTepa SKOJIOrMYeCKHX MpodieM M myTei ux
peleHus;

CIOCOOHOCTh MCMOJBL30BaTh MNpUOOpeTaeMble MPH HM3YyYEHUH OWOJIOTHH
3HAHUWS M YMEHHs T[IpH pElICHUH MpoOsieM, CBA3aHHBIX C pPAllMOHATBHBIM
OPUPOJONOIB30BaHUEM  (COOMIOACHHE  TpaBWi  [OBEACHHS B INPHPOJE,
HAMNpaBJICHHbIX HA COXPAHEHUE PAaBHOBECHS B HKOCHCTEMAax, OXpaHy BHJIOB,
IKOCHCTEM, Orochepsl);



aKTHBHOE  HENpPUATHE JICUCTBMHM, NPUHOCAIIMX BPEA  OKpYXKarolen
NPUPOJHOHN Cpele, YMEHHE IPOrHO3HPOBATh HEOJIAronpusATHbIE IKOJOTrHYECKHE
OCJIEACTBHS NPEAIIPUHMMAEMBIX JACHCTBUI U NPEA0TBPAILATh UX;

HaJIM4YMe pa3BUTOr0 3KOJOTHYECKOIO MBILLICHHUS, IKOJIOIMYECKON KYJIbTYPbI,
OIbITA IESATEIIBHOCTH IKOJIOTMYECKOH HaIpaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBATHLCA MMH B I103HABATENIbHOM, KOMMYHHKATHBHON M COLIMAJIBHON
IIPAKTHKE, TOTOBHOCTH K YYaCTHIO B NPAKTHYECKOH JEATE/IbHOCTH 3KOJOTHYECKOH
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUA:

c(OPMHPOBAHHOCTb MHPOBO33PEHUA, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTUs HAyKH U OOLIECTBEHHOH MpaKTHKH, OCHOBAaHHOTO Ha JHAJIore
KYJIbTYP, CIIOCOOCTBYIOLLET0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIbTYPHOM MHPE;

COBEPILEHCTBOBAHUE S3bIKOBOH M YMTATENIbCKOM KYJIBTYpbl KakK CpeAcTBa
B3aMMO/ICHCTBUSA MEXK/1Yy JIFOAbMH U [I03HAHUS MHUDPA;

NOHUMaHue crneunpukd OHONOTMH KaK HAayKH, OCO3HaHUS €€ pOolH B
(OpMHPOBAaHHH PAlLHOHATIBHOTO HAYYHOTO MBILIUICHHS, CO3JaHHH LEIOCTHOTO
NpPEACTaBICHHS 00 OKpY’KaloUeM MHpEe Kak O €JIMHCTBE NPUPO/bI, YelloBeKa M
o0miecTBa, B IO3HAHUM NPHPOIHBIX 3aKOHOMEPHOCTEH W pelieHuH npodiieM
COXpaHEHHUs MPUPOJAHOIO PAaBHOBECHUS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTMH i COBPEMEHHOH HMBHIN3ALUM:
obecrneyeHnss HOBOrO YpPOBHS Pa3BUTHS MEIMIMHBI, CO3/aHHE MEPCHEKTHBHBIX
OHOTEXHONOTUM, CHOCOOHBIX  peuath  pecypcHbie  MpoOaeMbl  pa3BUTHA
4eJI0BEYECTBa, MIOUCKA MyTeH BbIXOJa U3 II00aNbHBIX IKOJIOTHYECKHX MpobiieM U
obecrieyeHuss  mepexoja K YCTOHYMBOMY  pa3sBHUTHIO,  PAalHOHAIBLHOMY
MCMOJIb30BAHUIO TPHUPOAHBIX PECYpcoB M (OPMHUPOBAHHIO HOBBLIX CTaHAAPTOB
KU3HM;

3aMHTEPECOBAHHOCTh B TMOJYYEHMH OHOJIOTMYECKUX 3HAHMH B LEJAX
MOBBIICHHUS OOIIEH KYJIbTYpBl, ECTECTBEHHO-HAyYHOM TI'PaMOTHOCTH, Kak
COCTaBHOM 4YacTH (YHKIMOHAJIBHONW IPaMOTHOCTH OOydaromuxcs, GopMupyemMoi
MPA U3y4EeHUH OHUOJIOTHUH;

NOHUMAHUE CYLUIHOCTH METOJOB IMO3HAHMS, UCHOJb3YEMbBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTHM MCMOJB30BaTh [OJIy4aeMble 3HAHMUS U1 aHalW3a |
00BACHEHUS SABJICHHH OKPYKAIOUIEr0 MHpa M MPOMCXOAALIMX B HEM HU3MEHEHW,
yMeHHUE Jenath OOOCHOBaHHBIC 3aKIIOYEHHMS HA OCHOBE HayuHbIX (DakTOB U
HMCHOIIMXCA JAaHHBIX C LCIBIO MMOJTYYCHHA JOCTOBCPHBIX BLIBO/IOB,

CIIOCOOHOCTh CaMOCTOSATENBLHO MCIMONB30BaTh OHOJOTHYECKHE 3HAHMS Ui

PCUICHHA npoﬁneM B pCAJIbHBIX XU3HCHHBLIX CUTYALHAX;
OCO3HaHHE LCHHOCTH Haquoﬁ ACATCIIBHOCTH, T'OTOBHOCTb OCYHICCTBJIATH
MNPOCKTHYHK H UCCICN0BATECIIBCKYIO JCATCIIBHOCTE HHIHBHUAYAJIBbHO H B I'PYIIIIC]



FOTOBHOCTb M CHOCOOHOCTb K  HENPEpPBIBHOMY  00pa3oBaHUIO U
CaM000pa30BaHMIO, K AKTHBHOMY IIOJIYY4EHHIO HOBBIX 3HAHMH 110 OMOJIOrMH B
COOTBETCTBHU C )KU3HEHHBIMH MOTPEOHOCTAMM.

METAIIPEIMETHBIE PE3YJIbTATbI

MeranpeMeTHbIe pe3ynbTaThl OCBOCHUS y4eOHOro npeamera «buomorusy»
BKJIOYAIOT: 3HauMMble Uil  (OPMHUPOBAHUSI MHUPOBO33PEHUsT OO0YYaAKOIUXCS
MEXKIUCLUMIUIMHAPHBIE (MEXIIPEAMETHbIC) OOIIEHayUHbIE MOHATHS, OTPa’KaloIIue
LEJIOCTHOCTh HAYyYHOW KapTHMHbI MHpa M cHeuuuKy METOHOB I[103HAHM,
MCIIOJIb3YEMBIX B €CTECTBEHHbIX HayKax (BELIECTBO, SHEPrus, sBJICHHE, MpoLiecc,
CUCTEMa, Hay4HbIM (DAKT, NPUHLMI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TeOpHs,
HCClIe/IOBaHHe,  Hal/IOJeHHE,  W3MEPEHME,  OJKCIEPUMEHT M JPYTHX),
YHHUBEpCa/lbHble yueOHble JeHCTBHA (IIO3HABaTEIbHbIE, KOMMYHHUKATHUBHBIE,

peryisTUBHBIE), obecrieynBaronne dopmupoBanue (YHKIIMOHAJIBHOM
I'PAMOTHOCTH M COLUMAQJIBHOW KOMIIETEHUMH OOydaloluxcs, CIHOCOOHOCTh
oOy4aruuxcs MCTIOJIb30BaTh OCBOEHHBIE MEXAMCLUILUIMHAPHBIE,

MHPOBO33PEHUYECKHE 3HAHMA W  YHMBEpCAJIbHbIE ydyeOHble JICHCTBUS B
[103HABATEJIbHOW U COLMAJILHOM MPAKTUKE.

MeranpejMeTHbIe pe3ybTaThl OCBOEHHS MPOrpaMMbl CpeAHEro O0OIIero
obpa3oBaHus J10JDKHBI OTPAKATh:

OB.J1asnenue YHHBEPCAJIbHBIMH Y4eOHbIMH Mo3HaABATEIbHBIMH
AeHCTBHSIMM:

1) 6a30BbIe JJOrHYecKHe JeHCTBUSA:

CaMOCTOSITENIBHO  (hOopMy/IMpoBaTh M aKTyaJu3upoBaTh  npobiemy,
paccmMaTpuBaTh €€ BCECTOPOHHE;

HCIIOJIb30BATh IIPH OCBOCHHHM 3HAHUH NPHEMBI JIOTUYECKOTO MBIIUICHUA
(aHanmu3a, CHHTE3a, CpaBHEHUs, KiaccuuKalum, 00001eHNns ), paCKpbIBaTh CMBICIT
OMONOrHYECKHX MOHATHH (BBIAENATH HX XapakTepHbIE MPU3HAKH, YCTAHABIHBATH
CBSI3U C IPYTHUMH MOHATHAMH),

ONpENe/IATL LENH JACATEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUHM HX
JIOCTHIKEHHS!, COOTHOCHTB PE3YJIbTAThl ICATEILHOCTH C OCTABICHHBIMH LE/ISAMU;

HCIO0Ib30BaTh OMOIOTHYECKHE MOHATHS Ul 00BsCHEHUS (PAKTOB W SBIICHUN
JKMBOH TPUPOJIBI;

CTPOMTH JIOTHYECKHE pacCYXAeHUs (MHIYKTHBHbIC, JEAYKTHUBHBIC, IO
AHAJIOTUM), BBIABIATHL 3aKOHOMEPHOCTH M TPOTHBOPEYMS] B pPaccMaTpHBAECMBIX
SIBJICHUAX, (POPMYIUPOBATH BBIBOABI U 3aK/IHOYCHUA;

HpHMCHﬂTb CXCMHO-MOACJILHBIC CpC,E[CTBa J 1A npenc:TaBnermsr
CYIIECTBEHHBIX CBsA3CH M OTHOLICHWI B M3y4aeMbIX OMONIOrHYeckux oObeKTax, a



TaKXKEe  NPOTUBOPEYMH  PasHOTO  pojAa,  BbIABICHHBIX B Pa3JIM4YHBIX
MHPOPMALIMOHHBIX HCTOYHHUKAX;

paspabaTbiBaTh IUIAH pelleHHs Mpo0JieMbl ¢ YYETOM aHAIM3a MMEOLMXCS
MaTepHaIbHbIX M HEMAaTEePHAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBbI B I€ATEJILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OUEHMBATD PUCKH I1OCIIEACTBUI NESTEILHOCTH;

KOODAMHUPOBaTb W  BBIIONHATL pabOTy B  YCIOBHSX  peajbHOIO,
BUPTYaJbHOIO H KOMOMHUPOBAHHOI'O B3aUMO/CHCTBHUS;

pasBHBATh KPEATHBHOE MBILLICHHE IIPU PELHICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE 1CHCTBHSA:

BJIa/IETh HaBbIKAMH Y4€OHO-HCCIEI0BATEIbCKOM U MPOEKTHOM e TENbHOCTH,
HaBbIKAMHM  paspelleHus 1npodieM, CHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSATEIbHOMY ITIOMCKY METO/0B PELICHUS NPAKTUYECKUX 3a/a4, IPUMEHCHHUIO
pas3IM4YHbIX METO10B MO3HAHUS,

MCII0JIb30BaTh PA3JIMYHbIE BHJbl JEATEIBHOCTH MO IOJYYEHUIO HOBOTO
3HaHWs, €ro HMHTEpIpeTaluH, NpeoOpa3oBaHHUI0O M TNPUMEHEHHIO B Yy4YeOHBIX
CUTYyalHUsAX, B TOM YHUCJIE IIPH CO3aHUH Y4eOHBIX U COLMAIbHBIX IPOEKTOB;

(opMHpOBaTH HayUHBIN THII MBILUICHUS, BJIaZeTh HAYYHOH TEPMUHOJIOTHEH,
KJIIOYEBLIMH MOHATUSIMH U METOJAMH,

CTaBuTh M (opMynaupoBaTh cOOCTBEHHbIC 3aiayd B 00pa3oBaTe]bHON
JEATENBLHOCTH M KU3HEHHBIX CUTYAIHAX;

BBISBJIATh MPUYMHHO-CJICCTBEHHBIC CBA3M M aKTyaJIM3HpOBaTh 3ajadgy,
BBIJIBUFATh THUIIOTE3y €€ PELUCHUs, HAXOAUTb apryMeHTbl A/ J10Ka3aTeabCTBa
CBOMX YTBEPKIECHHH, 3a/1aBaTh NIapaMeTPbl U KPUTEPUH PEIICHUS;

aHaJIM3UpOBaTh TMOJYyYEHHBIE B XOJ€ peUICHHs 3aJauyd  pe3y/bTaThl,
KPUTHYECKH OLIEHUBATh MX JIOCTOBEPHOCTb, IPOrHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSX;

JaBaTh OLICHKY HOBBIM CHTYallUsAM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILECTBIIATh 1EJICHANIPABICHHBIH TOMCK TMepeHoca CPeACTB U CIocoOOB
JEHCTBUS B IPO(ECCHOHATIBHYIO CPEy;

YMETh TEPEHOCUTh 3HAHHS B MO3HABATEIbHYK) W MPAKTHYECKYIO o0JacTH
)KM3HE/1CATEIbHOCTH

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HbIX NMPEJIMETHBIX obnacTeil;

BBIJIBUIaTh HOBbIC MJICH, MPEUlarath OPUrUHANIbHBIE MOJIXOAbI M pEIICHHS,
CTaBUTh NMPOOJIEMBI U 33/1a4H, JONYCKAIOIIME aJIbTCPHATHBHBIC PEILICHHS.

3) pabora ¢ unpopmanueii:

OPMEHTHPOBATHLCS B PAa3IMYHBIX UCTOYHMKAX MH(pOpMalMU (TekcTe yueOHOro
HOCOGH}l, Hay‘{HO—HOHy.IIHpHOﬁ JMTeparype, OMOJIOrHYECKHX CJIOBaApsAX H
CIIpaBOYHHUKAX, KOMIIBIOTEPHBbIX 0Oa3ax aaHHbIX, B MHTepHETe), aHaIM3MpOBaTh



MH(OPMALUIO PA3IMYHBIX BUI0B U (JOPM MPEACTABICHHS, KDUTHYECKHA OLICHMBATh
€€ J0CTOBEPHOCTh U HENPOTUBOPEYMBOCTb;

(GOopMyIMpOBaTh 3aIPOCHl U MPUMEHATH Pa3JIMYHbIE METO/IbI [IPU MOMCKE U
orbope OHosiornyeckoil MH(poOpMaLK, HEOOXOAUMOH Ui BBIOJIHEHUS Y4eOHBIX
3ajay;

OpUOOpETaTh OIBIT MCIOJIBb30BaHUS HMH(MOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPLICHCTBOBATb KYJIbTYPY aKTHBHOIO MCIOJIb30BAHMS Pa3IMYHbIX
[TOUMCKOBBIX CUCTEM;

CaMOCTOSITEIBHO ~ BbIOMpaTh  ONTUMalbHYX  (opMy  MpeacTaBlICHHA
O6uonorunueckoi uHGopMalmu (CXeMbl, TpadUKH, JUArPaMMbI, TaOIHIIBI, PUCYHKH
H ipyroe);

UCIIONIb30BaTh HAYYHBIH S3bIK B KauyecTBe CpeAcTBa Impu pabore ¢
Ouonornueckoi uHpOpMaumen: MNPUMEHATh XUMHUYECKHe, (U3HUYECKHEe U
MaTeMAaTU4YeCKHe 3HAKH W CHMBOJIBL, (OpMyJibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIONBL30BaTh W MpeoOpa3oBLIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HATJISIHOCTH;

BIAJETh  HaBbIKAMM  pAcloO3HAaBaHMS M 3alUMThl  MHGOpMAIMH,
UHGOpMaLMOHHON 0€30MaCHOCTH JUYHOCTH.

OBi1aieHHe YHHBEPCAJbLHBIMH KOMMYHUKATHBHBIMHU AeHCTBUSIMH

1) o0menue:

OCYILECTBIIATE KOMMYHHKAIIMH BO BCEeX cepax *KH3HH, aKTHBHO y4aCTBOBATh
B JIMAJIOre MUJIM JMCKYCCHM IO CYILIECTBY OOCYK1aeMO# TeMbl (YMEHHE 3a/laBaTh
BOIIPOCHI, BBICKA3bIBaTh CYKICHUA OTHOCHTEIbHO BBINOJHEHHS IIpeaIaraeMon
3aJjauyd, YYUTHIBATL MHTEPECHl U COTIaCOBAHHOCThH MO3WIMHA JAPYIUMX YYaCTHHUKOB
JMaJiora UM IUCKYCCHH);

pacnos3HaBath HeBepOasbHbIE CpeJCTBa OOLIEHHsS, MOHMMATh 3HAYEHHE
COLIMANBbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(QIIMKTHBIX CHTYalHi,
YMETh CMSr4aTh KOHQIUKTBI U BECTH I1EPETOBOPBI;

BNAJIETh PA3IUYHBIMU CIIOCOOAMM OOLIEHUS M B3aUMOJECHCTBUA, MMOHUMATh
HAMEPEHHsl APYTHX JIFOJCH, IPOABIIATh YBAKUTEILHOE OTHOLICHHE K COOCCETHUKY
U B KOpPpeKkTHO# hopme GopMyaHpoBaTh CBOM BO3PAKEHHS;

pa3sBEPHYTO M JIOTMYHO M3/1araTh CBOK TOYKY 3pPEHHS € HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsl 1eSITeIbHOCTh:

MOHUMATh U KCIHOJIB30BaTh MPEUMYILECTBA KOMAHIHOW M MHAWBHUYallbHOH
paboTsI TpH pelneHuH OHOIOrHYecKoi npobIeMbl, 000CHOBBIBATH HEOOXOANMOCTH
NPUMEHEHHs FPYNIIOBBIX (POPM B3aUMOICHCTBHS MPH PELICHNH YyU4eOHOM 3a1auH;

BBIOMpATh TEMAaTUKy W METOJBl COBMECTHBIX NEHCTBUH C yd€TOM 0O0mMX
HHTCPCCOB H BO3MOXKHOCTEH KaX10T0 4YJI€Ha KOJIJICKTHBA,



IPUHUMATh 1LEJIH COBMECTHOM  JICATEIBLHOCTH, OPIraHHM30BBLIBATH W
KOOPAMHUPOBATh HCHCTBHUS 1O €€ [JOCTHIKEHHIO: COCTABJIATH IUIAH JEHCTBHUM,
pacnpeneyniaTb poid ¢ y4éTOM MHEHHH YYaCTHHUKOB, OOCYKIAThb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATb KAadyeCTBO CBOEr0 BKJIAaJa W KaXJIOro y4YyaCTHHKA KOMaH/bl B
001K pe3ynbTaT o pa3paboTaHHBIM KPUTEPHUSIM;

[pejjlaraTb HOBbIE IIPOEKTbl, OLEHUBATb MWACH C [O3ULMH HOBU3HBI,
OPUI'MHAJIBHOCTH, NPAKTHYECKOH 3HAYMMOCTH;

OCYLIECTBIATh IO3UTHBHOE CTPATErMYECKOE IOBEACHHE B pa3IMYHBIX
CUTYalUsIX, NPOSIBIATH TBOPYECTBO U BOOOpakeHUE, ObITh HHUILIMATUBHBIM.

OBJ1a/iecHHe YHHBEPCAJIbHbIMH PeryJsiTHBHbIMH 1€ CTBUSIMMH:

1) camoopranmn3anus:

UCIO/b30BaTh OHOJOIMYECKHUE 3HAHUS ISl BbIABIEHMS NpobdieM M HX
pELUEHHUS B KU3HECHHBIX ¥ Y4EOHBIX CUTYaLIHsX;

BBIOMpAaTh Ha OCHOBE OMOIOrMYECKHX 3HAHUM IEJIEBbIE M CMBICIOBBIC
YCTaHOBKH B CBOHMX JICMCTBUSAX M IOCTYIKaX MO OTHOLUECHHIO K XKMBOH MpUpOIE,
CBOEMY 3J10pPOBbIO U 3/10POBBIO OKPYIKAIOILHX;

CaMOCTOSATEIbHO OCYIIECTBIATH MMO3HABATENBHYIO AEATEIbHOCTh, BBIABIATH
npo06eMbl, CTaBUTh U (OPMYIHPOBATh COOCTBEHHBIE 3a4aul B 00pa30BaTeIbHOM
JEATEILHOCTU M AKU3HEHHBIX CUTYalHsX;

CaMOCTOSITEIBHO ~ COCTABIIATh IJIaH peuleHUs npobiieMbl € y4ETOM
UMEIOIIMUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPENOUTCHHIH;

JaBaTh OLCHKY HOBBIM CUTYaLIUAM;

paciupsATh paMKH yueOHOTo npeMeTa Ha OCHOBE TUYHBIX NPEANOYTCHUN;

JieJ1aTh OCO3HAHHBIM BHIOOp, apryMEeHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pelieHue;

OLIEHUBATh NPHOOPETEHHBIH OMBIT;

crocoOCcTBOBaTh (HOPMHUPOBAHHMIO U TMPOSIBICHUIO INUUPOKOM JPYIUIMH B
pasHbIX 00/1acTAX 3HAHUM, MOCTOSHHO TMOBBIIIATH CBOM 00pa3oBaTENbHBIA U
KYJIbTYpHBIH YPOBEHb.

2) CaMOKOHTPO.Ib:

JaBaTh OLEHKY HOBBIM CHUTYyalHsM, BHOCHTb KOPPEKTHUBBI B JEATEIbHOCTH,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB 1IEIISIM;

BJaJIeTh ~ HaBBIKAMH  TIO3HABATEIBHOM  pedaeKCHH KaKk  OCO3HaHHs
COBCpIIACMBIX ﬂeﬁCTBHﬁ H MBICIIMTECIBHBIX TIIPOLECCOB, HX PpPE3YJIbTATOB H
OCHOBaHUM, MCHONB30BATh MPHEMBI pedIeKCHH IS OLEHKH CHTyallHH, BbIOOpa
BEPHOTO PEIICHMUS,

YMCTE OLCHHBaTb PHCKHM H CBOCBPEMECHHO IMMPHHHMAaTh PpCLICHHA I10 HX
CHIDKEHHIO;



NPUHMMATh MOTHBBI M apPryMEHTBl IPYrMX [IPH aHAIU3€ pPe3y/bTaToB
HNEeATEIbHOCTH;

3) npunsiTHe cedst M APYIrux:

IPUHUMATL cedsl, MOHUMAasi CBOU HEOCTATKU M JOCTOMHCTBA;

NpUHMMATh MOTHBbI M aPryMEHTbl JPYrMX MpPH aHaJU3e pe3ylbTaToB
JEATEIILHOCTH;

IIPM3HABATh CBOE MTPABO U MPABO JAPYTHX Ha OLIHOKH;

pa3BUBaThL CIOCOOHOCTH IOHUMATh MHP C MO3ULIMH APYTOro YeJI0BEKa.

INPEAMETHBIE PE3YJIbTATHI

[IpeametHble pesynbTaThl OocBoeHus nporpammbl COO no 6Guosoruu Ha
0a30BOM ypOBHE BKJIIOHAIOT crieluuyeckue uis yuebHoro npeamera « buonorus»
Hay4HbIC 3HAHMs, YMEHHUSI M CIIOCOOBI JEHCTBUI 110 OCBOCHHIO, MHTEPIPETALMHU U
npeoOpa3sOBaHUI0 3HAHMH, BUBI [EATEIbHOCTH 10 [OJYYEHHUIO HOBOTO 3HAHHUS U
NPUMECHEHHUIO 3HAHWM B Pa3MUYHbIX y4yeOHBIX CHTyaLUsiX, a TaKKe B pealbHbIX
’KM3HEHHBIX CHUTyalMsX, CBA3aHHbIX ¢ Ouojorueil. B mporpamme npeamerHbie
pe3yJbTaThl IPEACTABIIEHBI 10 TOAaM O0yUYEHHS.

[IpeamerHbie pe3ynbTaThl OCBOeHMsI y4eOHOro npeamera «buosorus» ¢ 10
Kaacce JI0JKHBI OTPaXKaTh:

cpopMHPOBAHHOCTH 3HAHHHA O MECTE U POJIM OUOJIOTMH B CHCTEME HAYYHOI'O
3HaHHUs E€CTECTBEHHBIX HAayK, B (OPMHPOBAHHH COBPEMEHHOH €CTECTBEHHO-
HayYHOM KapTHHbI MMpPA M Hay4yHOI'0O MHMPOBO33PEHHS, O BKJaJe POCCHHCKMX U
3apyOekKHBIX Y4€HBIX-OMOJIOrOB B pasBUTHE OMOJOrUMM, (PYHKUHMOHAILHOM
I'PAMOTHOCTH Y€JIOBEKA /1 PELICHMS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTb COJACpKAHME OHOJIOIMYECKMX TEPMHUHOB W IOHSTHI:
JKH3Hb, KII€TKAa, OpraHusM, MeTadonau3M (0OMEH BeELIECTB W TMPEBpALICHHE
SHEPruM), rOMEOCTa3s (CaMOperysilius), YpPOBHEBAs OpraHU3allus JKUBBIX CHCTEM,
CaMOBOCITPOU3BEACHHE (PENPOAYKIIHSA), HACIEACTBEHHOCTh, H3MEHYHBOCTD, POCT U
pa3BHUTHE;

YMEHHME M3/1araTb OHOJOrHYECKHEe TeopuM (KJIETOYHas, XpOMOCOMHasi,
MyTallMOHHAs!, LEHTpalbHas J0rMa MOJEKYIspHOH Ouonoruu), 3akonsl (I,
Menpnens, T. Moprana, H. W. BaBunoBa) u yuenus (o0 meHTpax MHOrooOpasus u
MPOMCXOXKIECHHUS KynbTypHbIX pacteHuid H. WM. BaBuiiosa), onpenensts rpaHHIlb]
MX IPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

YMCHHE BIIaIETb METOJIAMH Hay4HOIr'0 NMO3HAaHUS B OMOJIOTHH: HAOIIOACHUE U
OMKMCAaHHME JKMBBIX CHCTEM, MPOLECCOB M SBJICHUH, OpPraHM3alMs U MPOBEACHHE
OHOJIOrHYECKOTr0 OKCIICpHMEHTA, BbBIIBHKCHHC T'HITIOTE3kI, BBIABIICHHE
3aBHCHUMOCTH MEKIOY HCCJICAYEMBIMH BCJIIHYHMHAMH, oOBsicCHEHHE MMOJTYYE€HHBIX



pE3yJbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX INOHATHUH, TEOPUH U 3aKOHOB, YMEHHUE
J1eJ1aTh BbIBO/bl HA OCHOBAHUH IOJIY4EHHBIX PE3YyJ/bTaTOB;

YMEHHE BbIJENATh CYLIECTBEHHbIE NIPU3HAKU BUPYCOB, KJIETOK IPOKAPHOT U
YKapuoT, OJHOKJIETOYHbIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
[IPOLECCOB: OOMEHa BELIECTB M IPEBPALLCHUS YHEPrUM B KIETKE, (OTOCHHTE3a,
[JIACTUYECKOTO M JHEPreTHUecKoro oOMeHa, XEeMOCHHTE3a, MHUTO3a, Meio3a,
OIJIOJAOTBOPEHHUS, PAa3MHOXKEHHWS, MHIMBHUAYaJbHOIO pa3BUTHS  OpraHu3Ma
(oHTOrEHE3);

YMEHHE IPHMEHATh IOJYYCHHBIC 3HAHUA A OOBACHEHHA OHOJOTHYECKHX
NPOLECCOB U SABJICHUM, I NPUHATUA MPAKTHYECKUX PEHICHUH B MOBCEIHEBHOM
XKU3HH C Lenblo obecrieueHusi OE30MacCHOCTH CBOEro 3/10pOBbS M 310POBbSA
OKPYXXarOLMX JI0/eH, COOII0IeH)s. HOPM IPAMOTHOIO IIOBEJIEHHUS B OKPYXKAIOILEH
IPUPOAHON cpene, NMOHMMaHME HEOOXOIMMOCTH MCIOJIB30BaHMS [JOCTHIKECHUI
COBPEMEHHOM Ouosorun H OUOTEeXHONOrHH  JJis pauMoOHAIBLHOIO
IIPUPOIONIOJIBL30BAHHUS;

YMEHHE pellaTh 3JeMEHTapHble TEeHETHYECKHEe 3aJa4d Ha MOHO- H
AUrMOpUIHOE CKpelUBAaHUE, CLEIUIEHHOE HACJIeJOBAHUE, COCTaBIATH CXEMBI
MOHOTHOPUIHOIO CKpELIMBaHUA AU MpeACKa3aHUs HAcleJ0BaHHs NPH3HAKOB Y
OpraHM3MOB,

YMEHHE BBINOJHATE J1a0OpAaTOpHBIE M IpakTHYECKUEe paboTbl, COOMOAAThH
IpaBuia npu padore ¢ yaeOHbIM U 1a00OpaTOpPHBIM 000PYIOBAHHEM;

yMEHUE KPUTHYECKH OLEHHBATH W HHTEPIPETUPOBATH HHGOpMALIHIO
OMONOrMYECKOro COJAEpIKaHUs, BKIIOYAIOUIYI0 IICEBAOHAYYHBIE 3HAHUA U3
pa3IMYHbIX UCTOYHUKOB (CPEACTBA MACCOBOH MH(OpPMALUMU, HAYYHO-TIONMYJISAPHEIE
MaTepualibl), 3THYECKHE aCHEeKThl COBPEMEHHBIX HCCIECIOBAaHUNH B OHOIOrHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO3/1aBaTh COOCTBEHHbIE MHUCHMEHHbIE M YCTHBIE COOOIIECHHS,
0000m1ast OHoIorHuecKyr0 HHGOPMAIHMIO U3 HECKOJIBKUX HCTOYHHMKOB, 'PaMOTHO
MCII0JIb30BATh NMOHATHIHBIN anmnapat OHOJIOTHH.

[IpeameTHble pe3yabTaThl OCBOeHHS ydeOHOro mpeamera «buonorus» ¢ 11
Kaacce JOKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U POJaU OHMOJOIHH B CHCTEME HAyHHOTO
3HaHMS ©CTECTBECHHBIX HAyK, B (POPMUPOBaHHH COBPEMEHHOH €CTECTBEHHO-
Hay4yHOM KapTHHBI MHpa W HAYYHOTO MHPOBO33PEHHUsS, O BKIIAJ€ POCCHHCKHX H
3apyOe)KHBIX yYEHBIX-OMOIIOTOB B pa3BUTHE OHONOrHH, (YHKIIMOHAIBHOM
IPaMOTHOCTH YeJIOBEKa Uil PeIeHHs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBIBATH COACPKAHUE OHOJIOrMYECKMX TEPMHHOB M IMOHATHMH:
BUJI, TIOMYJIALMSA, TeHO(OH/I, SBOIIOLMSA, IBIKYIIME CHIbl ((PaKTOPhI) SBOJIIOLMH,
IPHUCIIOCOOICHHOCTh OPraHU3MOB, BHA000pa3oBaHUE, JKOJOTHYECKUEe (AKTOPHI,



OKOCHCTEMA,  MPOAYLEHThI, KOHCYMEHTbI, pEeAYLEHTbl, LeNd [HUTaHHs,
9KOJIOrHYeCKas nupamuja, buoreoueHos, 6uochepa;

yMEHHEe wu3iaratb OHOJOrMYECKHE TEOpHH (IBOJIIOLMOHHAsA Teopus Y.
JlapBuHa, CHHTETMYECKas TEOpHsl OIBOJIOLMH), 3aKOHBl M 3aKOHOMEPHOCTH
(3apoasunesoro cxoxcrea K. M. Bopa, uepenoBanus rnaBHbIX HanpaBieHHH H
nyred sBomouun A. H. CeBepuosa, yuenus o 6uocepe B. Y. Bepnanckoro),
OINpPEICIATh IPAHULbI X IPUMEHUMOCTH K XKHBBIM CHCTEMAM;

YMEHME BIaJIeTh METOAAMH HAyYHOI'O NMO3HAHHUS B OMOJIOrMH: HAOIIOIEHHE H
ONMCAHHE JKMBBIX CHCTEM, IMPOLIECCOB H SBICHHUH, OpraHu3alis W TPOBEIECHHE
OHOJIOTMYECKOr0  3KCHEPUMEHTa,  BLIABHXKEHME  TUIOTe3bl,  BbISABICHHE
3aBUCHMOCTH MEXK/IY HCCIEAYEMBIMH BEJIMYUHAMH, OOBACHEHHE IOJYYEHHBIX
pEe3yJIbTaTOB, UCIMOJIb30BAaHHBIX HAay4YHBIX MOHATHH, TEOPUH M 3aKOHOB, YMEHHE
JeJ1aTh BBIBO/IbI HA OCHOBAHHHU I10JIY4EHHBIX PE3YJIbTATOB;

YMEHHE BBIACIATL CYLIECTBEHHbIE MPHU3HAKH CTPOCHHS OHMOJIOTHYECKHX
OOBEKTOB: BHIOB, MOMYJALMH, MPOAYLEHTOB, KOHCYMEHTOB, pEIyLEHTOB,
OHOreoLEHO30B M 3KOCHCTEM, OCOOEHHOCTH MPOLECCOB: HAC/EACTBEHHOM
U3MEHYUBOCTH, €CTECTBEHHOro oTbOpa, BHI000pa30BaHMs, MPHCIOCOOIEHHOCTH
OpPraHM3MOB, JIEHCTBHUsA HKOJOIMYECKHX (PAaKTOpPOB HAa OpPraHHU3MBI, IepeHoca
BEUICCTB M IIOTOKA JHEPrHM B 3KOCUCTEMaX, AHTPOINOTECHHBIX H3MEHEHHH B
OKOCHCTEMAx CBOEH MECTHOCTH, KPYrOBOPOTAa BELIECTB U OHMOr€OXHMMHYECKHX
LMKII0B B Ouocdepe;

YMEHHME TIPUMEHATH IOTY4YEHHbIE 3HAHUA ISl OOBACHEHUS OHOIOTHYECKHX
POLIECCOB U ABJIECHUH, A NPUHATHA NPAKTHYECKUX PEIICHU B MOBCEIHCBHOM
KHM3HH ¢ 1enpl0 obecrieueHHst G€30MacCHOCTH CBOErO 370POBbS U 3[A0POBbS
OKPYXaKUIUX JII0JeH, COOII0eHHSI HOPM IPaMOTHOTO TIOBEJICHUS B OKPYXXarOUIEH
NPUPOJHON cpejle, NMOHMMaHWE HEOOXOAMMOCTH HCMONb30BAHUS JIOCTHKEHHUH
COBPEMEHHOM OMOIOTHH [Tl PAllHOHANIBHOTO MPUPOIOITOIb30BAHHKS;

YMEHHE pellaTh 3JCMCHTapHble OMOJIOTHYECKHE 3a/]a4yH, COCTABIISATH CXEMBI
NIEPEHOCA BEIIECTB M DHEPTUH B 9KOCHCTEMaX (IIeMH MUTaHus);

YMEHHE BBINOIHATh 1a00paTOPHbIE M MpakTH4YecKue paboThl, COOMHOAATH
npasuiia npu pabore ¢ ydeOHbIM U 1a0OpaTOPHLIM 000PYAOBAHHEM;

YMEHHE KPUTHYECKM OLEHHUBATh M MHTEPHPETUPOBATh HHPOPMALHUIO
OMONIOTMYECKOTO  COJep)KaHHs, BKIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUA W3
pa3IMYHbIX MCTOYHUKOB (CpEACTBAa MAacCCOBOM MH(OpPMAIMH, HAYIHO-TTOMY/IAPHBIE
MaTepuasbl),  paccMaTpuUBaTh  IVIOOAIBHBIE  IKOJOTMYECKHE  MPOOJIEMBI

COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHHUIO K HUM COOCTBEHHYIO TO3HUIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE IIUCBMEHHBIE M YCTHBIE COOOIICHHS,
0600u1ast GHOMOTHYECKYIO MH(POPMALIMIO U3 HECKOJBKHX HCTOYHHKOB, IPAMOTHO
HCIOJIb30BATh MOHATHHHBIN anmnapaT OHOJIOTHH.



TEMATHYECKOE IIJTAHUPOBAHUE
10 KIIACC

HauMeHOBaHHe pa3/ie/ioB U TeM
nporpaMmsbl

Ne ni/n

buonorus kak Hayka
JKuBble CHCTEMBI M MX OpraHu3alus
XHMHYCCKHH COCTAB U CTPOCHHE KIICTKH

}KHSHEHGFITGHBHOCTB KJIICTKH

PasmuoxeHHe U HHIHBHIYAIIBHOC pa3BUTHC
OpPraHH3MOB

HacneacTBeHHOCTh U H3MEHYHBOCTD
OpPraHH3MOB

CQJ'ICKU.HH OpPraHH3MOB. OcCHOBBI

OHOTEXHOIOTHH

OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

KoanuecTBo 4acos

Bcero

34

Konrpoibhbie
patoTnbl

IIpakTHYecKHe
paboTsl

0.5

15

JIeKTPOHHBIE
(uugpossbie)
o0pa3oBate/ibHbIE

pecypcni

bubmoreka 1JOK
https://m.edsoo.ru/7{41¢292
bubdnuoreka 1HOK
https:/m.cdsoo.rw/7{41¢292
bubnunoreka LJOK
https://m.edsoo.ru/7f41¢292
bubnuoreka LIOK
https://m.edsoo.r/7{41¢292
bubnuoreka LIOK
https://m.edsoo.ru/7f41¢292
bubtnuoreka 1JOK

https://m.edsoo.ru/7f41¢292

bubtmnoreka 1HOK

https://m.edsoo.r/7141¢292




11 KJIACC

HanmenoBanmue pa3ae/ioB H TeEM
NpoOrpaMMel

Ne ni/m

JBOIIOLMOHHAA OUOJIOTHS

Bo3HHKHOBEHHE U pa3BUTHE KH3HH Ha
3emie

Opranu3mel # OKpYXKaroIas cpesa

Coo01iecTBa M 9KOJNOTHYECKHE CHCTEMBI

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KosmyecTBo yacos

Bceero

11

34

Konrpoabubie
padoTsl

IpakTuueckne
padoTsl

0.5

2.5

DJIEKTPOHHbIE
(uudposrbie)
o0pazoBarte/ibHbIe

pecypcbl

buonuoreka [{OK
https:/m.edsoo.ru/7141cc74

bubnunoreka [IOK
https://m.cdsoo.ruw/714 1cc74

bubnuoreka [HOK
https://m.edsoo.ru/7t4 1 cc74

bubnmuoreka 1[OK
https:/m.edsoo.ru/7t4 lcc74




INOYPOYHOE IINTAHUPOBAHHUE
10 KJJIACC

Tema ypoka

buosorus B cucreme Hayk

MeTo 161 O3HAHHS KHBOM TIPHPO/IBL.
IIpaktnueckas pabora Ne 1
«Hcnonp3oBaHne pa3IHIHbIX METOIOB MPH
U3YYEeHHUH OMONIOTHYECKHUX 0OBEKTOBY

buonoruyeckse CHCTEMBI, NpoLECChl H HX
H3YYCHHC

XUMHUYECKHH cocTaB KJIETKH. Boja u
MUHEpPAJIbHbIE COMH

benku. CoctaB u cTpoeHue 6enKkoB

@®epMeHTB — OHONOTHYECKHE
katanu3atopsl. Jlaboparopnas pabora Ne |
«M3yvenue KaTanUTHYECKOM aKTHBHOCTH
(GepMeHTOB (Ha IpUMeEpe aMUIa3hl HIK
Kartajiasbl)»

Yrnesoasl. JIurnuas

HyxiienHosbie kucinotel. ATD

KoanyecTBO 4acoB

Bceero

KonTpoibHbIe
patoThI

IIpakTHyeckne
paboTsl

0.5

0.5

DJ1eKTPOHHbBIE

undpoBsie
obpa3zoBaTe/bHbIe

pecypcenl

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

https://m.edsoo.ru/863¢632a

butnmuoreka 11OK

https://m.edsoo.ru/863e6122

bubnuoreka ITOK
https://m.edsoo.ru/863¢6564

bubnunoreka IJOK

bubnuoreka [JOK
https:/m.edsoo.ru/863e6b72

bubnuoreka IJOK

https://m.cdsoo.ru/863¢6b72

buomnoreka [JOK
https:{/
bubnmnoreka [IOK

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




10

11

12

13

14

15

19

20

McTopus ¥ METO/IBI H3Y49EeHHS KIIeTKH.
Knerounas Teopus

Knetka Kak 1eocTHas )KHBasi CHCTeMa
Crpoenue 3yKapHOTHYECKOHN KIIETKH.
JlaGopatopuas pabota Ne 2 «M3yuenue
CTPOEHHs KJIETOK PACTEHHH, )KUBOTHBIX,
rpuboB u OakTepui MO MHKPOCKONIOM Ha

FOTOBBIX MHKpOIIpEIIapaTax H HX OITHCAHHUEC»H

O0OMeH BelecTB HIIH MeTa00In3M
dortocuHTE3. XEMOCHHTE3

DHepreTHYecKHii 0OMeH

JKHU3HEHHBIH LUK KIETKH. JlelleHHne KIeTKH.
Murtos3. JlTaboparopuas paborta Ne 3
«Habnrogenne MUTO3a B KJIETKaX KOHYHKA
KOpelllKa JIyKa Ha TOTOBBIX
MHKpOIIpenaparax»

brocunTes Oenka. Peakuus MaTpHYHOTO
CHHTE3a

Tpaucaauns — OnocunTes Genka

Hexknerounsie GopMbl JKH3HH — BHPYCHI

@DopMbI pa3MHOKEHHS OPraHU3MOB

Meiio3

0.5

0.5

bubanoreka [ JOK
https://m.edsoo.ru/863¢6c88

bubanoreka [JOK

https://m.edsoo.ru/863e6110)

https://m.edsoo.ru/863e716¢

bubnuorexa [JOK

https://m.edsoo.ru/863e766¢
bubnuoreka [[OK
https://m.edsoo.ru/863e7¢98
bubnuoreka [[JOK

https://m.edsoo.ru/863e7aae

bubmuorexa IJOK

https://m.edsoo.ru/863¢7dc4

bubmuorexa 1JOK
https://m.edsoo.ru/863e796¢

bubnuoreka LHOK
https://m.edsoo.ru/863¢796¢
bubnnoreka [JOK
https://m.edsoo.ru/863e7540
bubaunoreka [[OK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 |e

bubnunoreka [JOK




21

22

23

24

25

26

27

28

29

OO0pa3zoBaHHe H pa3BUTHE MOJIOBBIX KJIETOK.
Omnonotsopenue. Jlaboparopras padora Ne
4 «M3yuyeHue CTPOEHUS MOJIOBBIX KJIETOK Ha
rOTOBBIX MHKPOIIpenaparax»

MuauBuyansHoe pasBHTHE OPraHH3MOB

I'eneTuka — HayKa O HaCJICACTBCHHOCTH H
H3MEHYHBOCTH

33KOHOMEPHOCTH HACJICIOBAHHUA TTIPH3HAKOB.
MoHorubpuiHoe ckperuBaHmue

Hurubpuanoe ckpeniMBanue. 3aKOH
HE3aBHCHMOI'0 HACJIC/IOBAHUA IPU3HAKOB

CuenuieHHOE HacIeI0BaHUE IPU3HAKOB.
JlabGopatophas pabora Ne 5 «M3yuenue
pe3yJIbTaToB MOHOTHOPHIHOTO H
JUTHOPUIHOIO CKPEUIMBAHUSA Y IPO30QHIIbI
Ha rOTOBBIX MUKpOIIpErnaparax»

I"'eHetuka nona. Hacnenoranue npu3HakoB,
CLEIJICHHBIX C [10JIOM

H3menunBocth. HenacnencrreHHast
n3MeH4HBOCTh. JlJaboparopHas pabora Ne 6.
N3zyuenne MoaudHKaLIHOHHOM
M3MEHYHBOCTH, MOCTPOEHHE BAPHALIMOHHOTO
psia ¥ BapUALlMOHHON KPHBOI»
HacnejcreeHHas H3MEHYHUBOCTD.

JlabopartopHas pabora Ne 7. «AHanus
MyTauuii y Apo30Quiibl Ha rOTOBBIX

0.5

0.5

0.5

0.5

https://m.edsoo.rw/863e7f4a

bubmunoreka [IOK
https://m.edsoo.ru/863e8 1bo

Bubauorexa [JOK
https://m.edsoo.ru/863e8436

bubmuoreka ITOK
https://m.edsoo.ru/863¢8612
butmoreka 1JOK
https://m.edsoo.ru/8§63e8878

bubmoteka [JOK
hitps://m.edsoo.ru/863e¢89a4

bubnuoreka [JOK

bubmuoreka 1IOK
https:/m.edsoo.ru/863e8chH0

bubtmuoreka [JOK
https://m.edsoo.ru/863e8efe

bubnunoreka [JOK
https://m.edsoo.ru/863¢8efec




30

31

32

33

34

OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

MHKpOIpernapaTax»
I'eHeTHKa yeoBeKa

0600menne no reme «HacneacrBeHHOCTE U
M3MEHUYHBOCTb OPraHH3MOBY

Cenexkuus KaK HaykKa M Mporecc

MeTobl M TIOCTHKCHHUS CENCKUHH PacTeHUit
H KMBOTHBIX

BuotexHomorus kak 0Tpacilb NMpoOU3BOIACTBA

34

bubtmmoreka [JOK
https://m.edsoo.ru/863¢8d78

bubmmnorexa 1 {OK
https:/m.edsoo.ru/863e9214

bubnunoreka [JOK

bubnnorexka [{OK

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




11 KJIACC

Ne i/

Tema ypoka

DBOIIOLHS U METOIBI €€ H3YYeHHS

Hcropus pazBuTus npeacTaBncHuii o0
3BOJIHOLIHHA

Muxkpo3Bomoius

[TonynAuus kak >IeMeHTapHas eJuHUIa
BHU/a ¥ HBomounn. Jlabopatopnas pabora Ne
1 «CpapHeHue BUJIOB 110
MOP(OJIOrHYECKOMY KPHTSPHIO»

JBrokyniue cHibl (3J1eMeHTapHbie (PaKTophI)
3BOIOLIUH

EcrecTBenHblii otO0p 1 ero hpopmbi

Pe3ynbTaThl 9BOMIOLHH:

NpUCHOCOOIEHHOCTE OPraHU3MOB U
Bu000pasosanue. Jlaboparopuas pabora Ne
2 «Onucanue NpuCIocodJeHHOCTH
OpraHu3Ma u e€ OTHOCHTEIBHOTO
XapakTepa»

HarpaBieHus 1 [y MaKpOIBOIIOLMH

Koan4gecTBo 1acos

Bcero

Kourpoibubie
padoThI

IpakTHyeckue
padoThl

0.5

0.5

JJIeKTPOHHbBIE
uudposbie
o0Opa3oBarte/ibHbIe

pecypchbl

bubnuoreka [ JOK
https://m.edsoo.ru/863¢a20e
butmuoreka ITOK
https://m.cdsoo.ru/863¢9570

bubanoreka 1HOK
hitps://m.edsoo.ru/&63eYcle

bubnuoreka LJOK

https://m.edsoo.ru/863¢99¢6

bubmoteka IJOK

https://m.edsoo.ru/863¢9dad

bubnuoreka [JOK

bubnnoreka [JOK
https://m.edsoo.ru/863e%Hde

bubmorexa LJOK

https://m.cdsoo.ru/863e9¢le




11

12

13

14

15

17

18

20

21

22

HeobpaTtumMocTs 3Bomonuu
Hctopus xKu3HH Ha 3eMiie U METO/Ibl e€
H3YUYEHHS

I'unoTe3sl NpouCcX0kKACHHUS KU3HU Ha 3emie

Pa3puTHe )HM3HU Ha 3eMIle 110 3paM H
rnepuoaam

(OCHOBHBIE 3TAIkI IBOJTIOLHH PacTHTEIBLHOTO
 KHBOTHOro Mupa. [IpakTHueckas pabora
Ne 1 «M3yyeHue HCKOMaeMbIX OCTaTKOB
paCTCHHI:'I H JKUBOTHBIX B KOJUICKIHAX»

COBPCMGHHaH CHCTEMA OPraHH4cCKOr0o MHpa
DBOJIIOLHMSA YeI0BEeKa (aHTPOIOreHe3)

JBrkymmne cunbl (pakTopsl) aHTponoreHesa

OCHOBHBIE CTAUH IBOJIOLHH YEI0BEKa
YenoBeueckHe pacsl ¥ NPUPOIHbBIE
aJlanTaluy YeIoBeKa

O606u1eHuE 110 TeMe «BO3HUKHOBEHUE H
pa3BUTHE )KH3HHU Ha 3emiie»

DKoorus Kak Hayka

Cpenbi 0OMTaHHS U YKOJIOTHIECKIE
(akTopsl

Abuotnueckue axropsl. Jlaboparopras

padora Ne 3. «Mopdosornyeckue
0COOEHHOCTH PACTEHHH U3 pa3HbIX MECT

0.5

0.5

bubmuoreka [JOK

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

Bbubmorekxa IJOK
https:/m.cdsoo.ru/863cabbe

bubtnunoteka LJOK

https://m.edsoo.ru/863ea8be

Bubmuoteka 1JOK
https://m.cdsoo.ru/863cad8e
bubimoreka LIOK
https://m.edsoo.ru/863cac2c

bubnuoreka IJOK
https://m.edsoo.ru/863¢cad44

bubnuoreka 1JOK

Bubnuoreka [JOK

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

bubnunoreka LIOK
https://m.edsoo.rw/863eb10e




23

24

25

26

27

28
29

30

31

33

34

oburtanus». Jlaboparopuas pabora Ne 4.
«BnusHue cBera Ha pOCT U pa3sBUTHE
YEPEHKOB KoJieyca»

buotnueckue dakropsl

JKOJIOrHYECKHE XapaKTECPHCTHKH
nonyasuun. [Ipaktuueckas pabora Ne 2
«[ToacuéT NIOTHOCTH NONYJIALMA Pa3HBIX
BHI0B paCTEHHﬁ>)

CooO1ecTBa opraHu3MoB — OHOLICHO3

DKOJIOrHYECKHE CUCTEMBI (IKOCHUCTEMBI)

OcHOBHBIE MTOKA3aTe/Id IKOCHCTEMBI.
Dxosoruueckue nupamMuasl. CBoHcTBa
akocuctem. Cykieccus

anpOﬂ,HbIe IKOCHCTEMBI
AHTpOIIOI‘eHHBIB 3KOCHCTCMEI

buocdepa — rinodanbHas 3KkocucTeMa
3emiin

3aKOHOMEPHOCTH CYIIECTBOBAHHA
ouochepsb
YenoseuecTso B Onocdepe 3eman

CocyiiecTBOBaHME NMPUPOALI H
4eJI0BEYECTBA

O606menne Temsl «CooOlliecTsa u
9KOJIOTHUECKHE CHCTEMBI»

0.5

bubmoreka 1JOK
hitps://m.edsoo.ru/863eh34R8

bubmuoreka IJOK
https://m.edsoo.ru/863cb46a

bubnuoreka [JOK
https://m.edsoo.ru/863eb46a

bubnuoreka LJOK

https://m.edsoo.ru/863eb5fa

Bbubnuoreka 11OK

hitps://m.edsoo.ru/863ebb3e

Bubnuoreka 11OK
https://m.edsoo.ru/863ebd16

bubmuoreka 1JOK
hitps://m.edsoo.ru/863ebale




OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

23



