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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mporpaMMmbl MO OHOJIOTUH TEOPETHUECKYIO OCHOBY MJIs
ompezeNieHus] MOAXOA0B K (OPMUPOBAHUIO COJEp)KaHUS Y4YeOHOTro MpeaMeTa
«buosioruga» coctaBWIM: KOHUENTyalbHble monoxenuss OPIroC COO o
B3aMMOOOYCIIOBIICHHOCTH  IIeJiel, COJAEp)KaHUs, pe3yJbTaToB OOy4YeHHs U
TpeOOBaHUH K YPOBHIO IIOJrOTOBKH BBIITYCKHUKOB, TOJIOXKEHUS 00 OOLINX HENIx U
NPUHILINAIAX, XapPaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETrO
obOmero oOpasoBanuss B Poccuiickoit ®enepanuu, a TakXKe TMOJOXKEHUS O
cnenuduke Ononoruu, e€ 3Ha4YeHUH B MO3HAHUU JKUBOM MPUPOABI U 00ECIEUSHUN
CYILIECTBOBaHMs 4eIoBeueckoro oodmiectBa. COriacHO Ha3BaHHBIM MOJIOKEHUSIM,
oTIpeieIeHbl OCHOBHBIE (D)YHKIIMU IPOTPaMMBI 110 OMOJIOTHH U €€ CTPYKTypa.

[Iporpamma mo Owuonorun [a€r mNpeacTaBieHUE O MLesaX, 00 oOmieit
CTpaTeruu OOYy4YEeHHS, BOCHHMTAHUS U DPA3BUTUA OOYYAIOIIUXCS CPEICTBAMU
yuebHOoro mpeamera «buonorus», omnpenenseT o00sf3aTeIbHOE MPEIMETHOE
COJlep)KaHue, €ro CTPYKTypy, paclpeneicHue TO0 pasfenaM H  TEeMaMm,
PEKOMEHIyEMYIO TOCIEI0BATEIbHOCTh U3YUYEHHsI yUeOHOr0 Marepuana ¢ yuéToMm
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€Hd, JOTHMKM 00pa30BaTEIbHOTO
npoliecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJarouxcs.

B nmporpamme mo OHONOrMHM TakXe YUYMTHIBAIOTCS TpeOOBaHHA K
IUITAHUPYEMBIM JINYHOCTHBIM, METANpeJIMETHbIM M MPEJAMETHBIM pe3yJbTaTam
oOyueHuss B (OPMHUPOBAHMU OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEIILHON
JEeSTEIbHOCTH/Y4eOHbIX JIEHCTBUH O0OYYalOImMXCSl MO OCBOEHHUIO COJAEPIKAHMS
OMOIOrHYecKOro o0pa3zoBaHUsl.

B mporpamme mo 6uonoruu (10-11 xmaccel, 6a30BbIi YPOBEHB) peain30BaH
OPUHIUI TPEEMCTBEHHOCTH B HM3y4YEHMHM OHWOJOTHH, Onarogaps 4yemMy B Hei
IPOCMATPUBAETCS HANpPABICHHOCTh HA Ppa3BUTHUE 3HAHWUN, CBS3aHHBIX C
¢opMHpOBaHHEM  €CTECTBEHHO-HAyYHOTO  MHPOBO33PEHUS,  I[EHHOCTHBIX
OpHUEHTAIUI JTUYHOCTH, YKOJIOTHUECKOT0 MBILIUIEHUS, PEACTaBICHUN O 3710pOBOM
oOpa3e XH3HU M OEpPEeKHBIM OTHOIIEHHWEM K OKpY>Kalollell MpUPOTHON cpere.
[TosTomy Hapsay ¢ M3ydeHHEM OOIIEOMOIOTUYECKUX TEOPHil, a TakKe 3HAHHM O
CTPOEHHUH KHUBBIX CHCTEM Pa3HOTO paHTa U CYHIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HHUX TIPOLIECCOB B MpOrpamMme MO OMOJIOTHH YJEJIIEHO BHHUMAHUE HCIOJIb30BAHUIO
NOJyYCHHBIX 3HAHUHN B MOBCEAHEBHOM KM3HM JIJIs1 PELICHUS MPUKIIAIHBIX 33]a4, B
TOM 4YHCIe: NPOPHIAKTUKNA HACIIEACTBEHHBIX 3a00JI€BaHUN 4YeJOBEKa, MEIMKO-
T'€HETHYECKOTO KOHCYJIbTUPOBAHMUS, 000CHOBaHHUS HKOJIOTUYECKU
[eJIecO00pa3HOro TMOBEACHUS B OKpPYXKAlolled MpUPOAHON cpeae, aHalu3a
BJIMSIHUSL XO3SHUCTBEHHOW JAESTENbHOCTH 4YENOBEKAa HAa COCTOSHUE MPUPOAHBIX U



UCKYCCTBEHHBIX DKOCHUCTEM. Y CHIIEHHE BHUMAaHUS K MPUKIAIHON HAIIPABICHHOCTH
y4eOHOrOo mpenMera «bruosorus» MPOIUKTOBAHO HEOOXOIUMOCTHIO 00€CTICUCHUS
YCIIOBHIA JIJISl PEIICHUS] OJTHOW U3 aKTYaJIbHBIX 33/1a4 MIKOJIBHOTO OMOJIOTUYECKOTO
oOpa3oBaHMsi, KoTopas mpenmosaraer (HOpMHpOBaHHE y  OOy4aroumxcs
CIIOCOOHOCTH aIaliTUPOBATBCA K HM3MEHEHHSIM JUHAMHUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHpA.

buonorust Ha ypoBHE cpemHero o0Imero oOpa3oBaHUs 3aHUMAET BaKHOE
mecto. OHa oOecreynBaeT (OPMHUPOBAHHE y OOYUYAIONIUXCS TMPEACTABICHUN O
HAYy4YHOW KapTHHE MHpa, paciIupsieT U 00O0OIIaeT 3HaHUS O KMBOW HpUpoje, e€
OTJMYUTEIFHBIX TPU3HAKAX — YPOBHEBOW OpPTaHM3AlMU W HBOIIOIUH, CO3MAET
yCIOBHSL  JUIS:  TIO3HAHUS  3aKOHOB  JKMBOW  TPUPOABI,  (HOPMUPOBAHHUS
(YHKIIMOHATFHOW TPAaMOTHOCTH, HABBIKOB 3J0pOBOTO0 M Oe3zomacHoro oOpasza
KHU3HHU, SKOJOTHYECKOTO MBIIUICHHUS, IICHHOCTHOTO OTHOIIEHUS K KUBOH MPHUPOJIEC
Y YETIOBEKY.

bonpmioe 3HaueHne OMOIOTHS UMEET TaKKe /IS PEeUICHHUS BOCIUTATEIbHBIX
U Ppa3BUBAIOLIMX 3aJad CpeAHero oomero oOpa3oBaHUs, COIHAIM3ALNU
oOyuaromuxcs. M3ydenne 6uonorun odecreynBacT ycaoBHs i (OPMUPOBAHUS
VUHTEIUICKTyalIbHBIX, KOMMYHHUKAIIMOHHBIX ¥ HMH()OPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYIBTYPBI, CIIOCOOCTBYET HMHTETpallMd OHMOJOTHYECKHX 3HAHUH C
NPEJICTABICHUSIMHA U3 APYTUX YYEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMHH
u reorpaduu. Ha3BaHHBIE TOJOKEHHUS O TMpeIHA3HaYeHUH Y4eOHOTO mpeamera
«buonorusi» cocTaBWIM OCHOBY [UIsl ONPEIEICHUS IMOAXOJ0B K OTOOpY U
CTPYKTYPHPOBAHUIO €r0 COAEpIKaHUs, IPEICTaBICHHOTO B TPOTpamMMme IO
ononoruu.

Ot60p comepkanus yueOHOro mpeamera «buomorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIUN KyJIbTypOCOOOPa3HOrO IMOAXO0/Aa, B COOTBETCTBUU C
KOTOPBIM OOYyYalomIuecs: MOJDKHBI OCBOUTH 3HAHHS W YMEHUS, 3HAUUMBIC IS
dbopMupoBaHus OOIIEH KyJIbTYpHI, ONPEICNSIONINE aJeKBaTHOE IIOBEICHUE
YelIOBEKa B OKpY)KaroIleld MPHUPOIHON cpese, BOCTPEOOBAHHBIE B IMOBCEIHEBHOM
KU3HH M TIPAKTUYECKON AesTtenpbHOCTA. Oco00€ MECTO B ITOW CHCTEME 3HAHUU
3aHUMAIOT JIEMEHTHI COJICPKAHUS, KOTOPBIE CITYKaT OCHOBOU sl (HOPMUPOBAHHS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
[ICHHOCTHBIX ~ OPUEHTAIUSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHHU3aIHH
OHOJOTMYECKOro 00pa3oBaHMS.

CTpyKTypHupoBaHHE COJEpKaHUs Y4eOHOTO Marepuaja B Tporpamme IIo
OMOJNIOTHH OCYIIECTBICHO C YYE€TOM TNPUOPUTETHOTO 3HAYCHHS] 3HAHUH 00
OTIMYUTEILHBIX OCOOCHHOCTSIX KHBOW MPUPOJIBI, O €€ YPOBHEBON OpraHHU3aluU H
IBOJIOIMH. B COOTBETCTBUM C 3TUM B CTPYKType ydeOHoro npenmera «buomorus»



BBIJICJTIEHBI CIICIYIOLINE COAEpKATEIbHbIE JIMHUU: «bHoJorus kak Hayka. Metoasl
HAy4YyHOro To3HaHUs», «KieTka xak Ouonormueckas cucrema», «OpraHuszM Kak
Oouonoruueckas cucrema», «CuctemMa M MHOroo0Opasue OpraHMYeCKOTO MHUpPa»,
«DBOJIOLMS AKUBOU PUPOABI», « IKOCUCTEMBI U IPUCYILIAE UM 3aKOHOMEPHOCTH .

enp u3ydeHus: yuebHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE —
OBJaicHHe  OOyYaroUIMMHUCSA  3HAHUAMH O  CTPYKTYPHO-(PYHKIHMOHAIbHOU
OpraHu3allMi >KUBBIX CHCTEM pPa3HOrO paHra U MNpuoOpeTeHrue YyMEHUH
UCIIOJIb30BaTh ATH 3HAHMS JJISI TPAMOTHBIX JCHCTBUH B OTHOIIEHHUH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3TNYHBIX KU3HEHHBIX MPOOJIEM.

JlocTmkeHne Leian u3ydeHus: yueonoro npeamera «buonorus» na 6azoBom
yYpOBHE 00ECIIEUNBAETCS PEIICHUEM CIIECAYIONIUX 3a/1a4:

OCBOCHHME OOYYAIOUIMMUCS CHUCTEMbl 3HAHUH O OMOJIOTUYECKHX TEOPHSX,
YUYEHUSX, 3AKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MPABUIIAX, CIyXKAIUX OCHOBOMU
JUist (POPMUPOBAHUSL TIPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTUHE MHUpA, O
METO/IaX HAYYHOTO MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOCHHOCTSX >KMBBIX
CHCTEM PAa3HOTO YPOBHS OPTaHU3aLlMH, BBIJAIOIIMXCS OTKPBITHSAX U COBPEMEHHBIX
HCCIIENOBAHUAX B OMOJIOTHH;

dbopMupoBaHue y OOy4YaroUIUMXCs IMO3HABATEIbHBIX, WHTEUIEKTYaIbHBIX U
TBOPUECKUX CIOCOOHOCTEW B MPOLECCE aHajiu3a JAaHHBIX O MYyTSIX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IVISI0OB, UJEH U TMOJAXOJOB K M3YyUYEHUIO >KUBBIX CHUCTEM
Pa3HOTO YpOBHS OpPraHU3alNH;

CTAaHOBJICHHE Yy OOydYaromuxcsi oOmel KyJbTypbl, (YHKIMOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLEHUBATH SIBICHUS OKPY KAIOIIETO
MUpa KUBOW MPUPOABI HA OCHOBAHUU 3HAHUW U ONBITA, MOJYYEHHBIX MpPHU
U3y4YEeHUU OMOJIOTHH;

dbopMupoBaHue y OOy4arOUIMXCsi YMEHUN WJUTIOCTPUPOBATh 3HAUYCHUE
OMOJOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIBHOCTU YEJIOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUSI YEIOBEKOM >KHBOM
IPUPOBI, HEOOXOAMMOCTH OESPEKHOTO OTHOIICHHS K HEl, COOTIOICHUS STUYECKHIX
HOPM IpY MIPOBEECHUHN OMOJIIOTUYECKUX UCCIIeI0BAaHUM;

OCO3HaHWE LEHHOCTH OHOJOTMYECKUX 3HAHUM /s TMOBBIIECHUS YpPOBHS
9KOJIOTUYECKOMN KYIBTYpPHI, A1 (POPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHHUE MPUOOPETEHHBIX 3HAHUW M YMEHHU B TOBCEIHEBHON >XU3HU
JUISl OLIEHKH TOCJIEACTBUI CBOEH AEATEIBbHOCTH IO OTHOLICHHIO K OKPYXKarOIIEH
cpene, COOCTBEHHOMY  3/I0pOBbIO, OOOCHOBaHHME M  COONIOACHUE  MeEp
npodrtakTHKY 3a001€BaHUT.



B cucreme cpennero obmiero oOpa3zoBaHusi «buosorus», mzydaemas Ha
0a30BOM YpOBHE, SIBISIETCS OOS3aTEIBHBIM yUEOHBIM TPEIMETOM, BXOISAIIUM B
COCTaB MpenIMeTHOM 00macTh «EcTecTBeHHO-HAYYHBIE TIPEIMEThI».

Jnst  w3ydeHuss Owosiorm Ha 0a30BOM YpPOBHE CpEAHETO OOIIero
obpazoBanus otBoauTCs 68 yacos: B 10 kinacce — 34 yaca (1 gac B Henenmo), B 11

kinacce — 34 gaca (1 gac B Henenio).



COJEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorusi Kak Hayka.

buonorus xak Hayka. CBs3bp OMOJIOTHH C OOIIIECTBEHHBIMHU, TEXHUUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponp Ouosormu B (GOPMUPOBAHHMM COBPEMEHHOW HAay4HON KapTUHBI MHpa.
Cucrema OMOJIOrMYECKUX HAYK.

Meroabpl NO3HaHUS JKUBOM MNpUPOALl  (HAONIOAEHHE, JKCIIEPUMEHT,
OomnHCcaHue, U3MEPEeHHe, Kiaccu(ukanus, MOJETUPOBAHUE, CTAaTUCTUYECKas
00paboTKa TaHHBIX).

JleMoHcTpaUu:

IToprpersr: Y. apsun, I'. Mennens, H. K. Konbnos, Ix. Yorcon u .
Kpuxk.

Tabnue! v cxembl: «MeToIbl TO3HAHUS 5KUBOM MTPUPOIBI».

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

[IpakTuyeckas padora Ne 1. «lcmonp3oBaHuEe pa3IMYHBIX METOJOB IpHU
W3YUYCHUH OMOJIOTHYECKUX OOBEKTOB.

Tema 2. ZKuBble cucTeMbl 1 HX OPraHU3aLMS.

KuBbie cuctempl (OMOCHCTEMBI) KaK TIPEAMET W3Yy4YCHHS OWOJIOTHH.
OTauyme KUBBIX CUCTEM OT HEOPTaHUYECKON TPUPO/IBI.

CpoiictBa OuocucTteM W HX pa3HooOpaszue. YPOBHH OpraHu3alvu
OHOCHUCTEM: MOJIEKYJIAPHBIN, KJICTOYHBIM,  TKaHEBBIH, OpPraHU3MEHHBIH,
MONYJISIITUOHHO-BUIOBOM, IKOCUCTEMHBIN (OMOTeOIIeHOTHYECKHI ), OnochepHBI.

JdeMoHcTpanuu:

Tabnunpel U cxeMbl: «OCHOBHBIE IPU3HAKHU KU3HU», «YPOBHU OpraHU3aluu
YKUBOU MPUPOABD».

Oo6opynoBanwue: Mmojenb MoJiekysr JJHK.

Tema 3. XuMHYeCKHUH COCTAB M CTPOCHHUE KJIETKH.

XHUMUYECKUI COCTAB KJIETKH. XHWMHUYECKHUE DJIEMEHTHI: MAKpPO3JIEMEHTHI,
MHUKpPO3JIEMEHThL. Boia 1 MUHEpanbHbIE BELIECTBA.

@yHKIMM BOJbl W MUHEpaJbHBIX BemlecTB B Kierke. [lomnepxkanue
OCMOTHYECKOTO OajaHca.

benku. CoctaB u cTtpoeHne 0eaKoB. AMHUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3zameHnnmble u 3aMEHUMBIE aMUHOKUCIOTBL. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpPhI ~O€JIKOBOW MOJIEKYJbl (TIEpBUYHAS, BTOpUYHAS, TpPETHYHAS U



YeTBEpPTUYHAsL CTPYKTypa). XHUMHYECKHE CBOMlcTBa OenkoB. buonornyeckue
byHKIIUN OETIKOB.

depmeHThl — OuWonornueckne Kartammszatopel. CrTpoenume (depMeHrTa:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduuHoctb. KodepmeHThl. ButamuHbl.
OTnuuus pepMEHTOB OT HEOPTaHUYECKUX KaTaIU3aTOPOB.

VYrneBoapl: MoOHOcaxapuibsl (TJOKo3a, pudbo3a W Je30Kcupud03a),
aucaxapuipl  (caxaposa, JaKTo3a) M IoJHMcaxapuiabl (Kpaxmall, TJIMKOTEH,
1eJUII0I103a). buonornyeckue GyHKIIMM yTiIeBOIOB.

Jlumunel:  Tpurmuuepuasl, ¢ocponunuab, crepouabl. [uapodunsHO-
ruapodobHbie  cBoicTBa. buonornmueckne QyHkumu sunuaoB. CpaBHEHHE
yTIEBOJIOB, OEJIKOB M JTUMHUA0B KaK HCTOYHUKOB SHEPTUU.

Hyxnennoseie kucnmotel: JIHK u PHK. Hyxkneotuast — MoOHOMEpBI
HyKJIenHOBBIX KUCH0T. Ctpoenue u ¢pyukiuu JJHK. Ctpoenue u dynkiuu PHK.
Buaet PHK. AT®: ctpoenue u GyHKIUN.

[utonornss — Hayka o kierke. KiietouHas Teopuss — mpumep
B3aUMOJCHCTBUS uAe U (PAKTOB B HAaydHOM I[O3HAHUU. MeETOapl H3ydeHUs
KJIETKH.

Knerka kak wnenoctHas »xuBas cuctema. OOmIMe NpPU3HAKK KIETOK:
3aMKHyTasi HapyxHass meMOpana, monekynabl JJHK kak renermueckuii ammapar,
cucTeMa CUHTe3a Oenka.

Tunel KIETOK: JSyKapuoTHueckass U mMpokapuoTudeckas. OcoOEeHHOCTH
CTpPOEHHUsI MpoKapuoTuueckor kietku. Kierounas crenka Oakrepuit. CTpoeHue
AYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTJWYUS PACTUTEIbHOM, >XUBOTHOU U
IpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsA CTEHKA, MITMKOKAJIUKC, UX
¢ynkun. [Inazmatnyeckas memOpana, e€ cBoiicTBa U ¢pyHkiuu. L{luromnnazma u eé
opranounabl. OnHomeMOpaHHble opraHounabl kieTku: JIIIC, ammapar I'onbmxu,
au30coMbl. [loyaBTOHOMHBIE OpPraHOWIbl KIIETKW: MHUTOXOHIPHUH, ILJIACTUJIBI.
[IpoucxoxjieHne MUTOXOHJApUH W TacTua. Bunbl mactun. HememOpanHbie
OpraHoOubl KIETKU: PHOOCOMBI, KJIETOUHBIM LIEHTp, LEHTPHUOIH, PECHUUKH,
KryTUKA. OyHKIIUM OPraHOMI0B KJIETKU. BKiItoueHus.

SAnpo — perynaropHslil eHTp KiaeTku. CTpoeHue siapa: siaepHas 00004Ka,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JdeMoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.



Huarpammel:  «PacrpeneneHue XUMHUYECKUX OJJEMEHTOB B HEXUBOU
npupojie», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOE> .

Tabmumsr u cxembl: «llepuonnueckas Tabnuila XUMUYECKUX DIIEMEHTOBY,
«CTpoeHne MOJIEKyYJIbl BObI», «bruocunres 6enka», «CTpoeHHe MOJIEKYJIIbI OelKa»,
«Ctpoenue ¢pepmenta», «HykinenHoBsie kuciotel. JJHK», «Ctpoenue mMosexyibl
ATD», «CtpoeHrEe 3yKapUOTUUYECKON KIETKU», «CTpOeHUE >KUBOTHOW KIIETKW»,
«CTpoeHne pacTUTENIbHOM KIETKH», «CTpO€HHE TMPOKAPUOTUUECKON KIETKU»,
«CTpoeHue sapa KIETKN», « YTIIEBOIbI», «JIUTHIbI» .

O6opynoBaHue: CBETOBOW MHUKPOCKOI, O0OpYyIOBaHHE ISl MPOBEICHUS
HAOIOCHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpEnapaTbl pPAaCTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlaGopatopnas pabora Ne 1. «M3ydeHwe KaTaIMTHYECKOW aKTHBHOCTH
(dbepMeHTOB (Ha MpUMepe aMuIa3bl UK KaTajasbl)».

JlaGopatopHas pabora No 2. «M3ydeHwe CTpoeHHs KJIETOK pPaCTEHUH,
KUBOTHBIX W OakTepWil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax U ux
OIUCaHUE».

Tema 4. /KusHeesATeJJbHOCTb KJIETKH.

OOMeH BemecTB, Ui MeTa00Iu3M. ACCUMUIANMSA (TIJITACTUYECKUIT OOMEH) U
JUCCUMUJIISIUA (PHEPreTUUeCcKii OOMEH) — JIB€ CTOpPOHBI €IMHOro Ipolecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U SHEPrUM B IMOHUMAaHUU
MeTaboJu3Ma.

Tuner oOMeHa BemiecTB: aBTOTPOGHBIN U reTepoTpodHbIA. Poib ¢pepmeHTOB
B 0OOMEHE BEIIECTB U MPEBPALCHUH SHEPTUHU B KIIETKE.

®orocunre3. CperoBass u TemMHOBas (a3pl ¢doTtocuHTe3a. Peakuuu
dboTtocunteza. DpdexTuBHOCTh PoTOCHHTE3a. 3HAaUeHUE (HOTOCHHTE3A IS )KU3HU
Ha 3emse. BiausiHue ycinoBuil cpenibl Ha (POTOCHUHTE3 U CIIOCOOBI MOBBIIICHUS €TI0
MPOAYKTUBHOCTH Y KyJbTYPHBIX PACTEHUM.

XeMocuHTEe3. XeMOCUHTE3UpYIoIe 0akTepun. 3HaYeHUEe XeMOCUHTE3a IS
KU3HH Ha 3emIe.

OHepreTuueckuii oOMeH B KieTke. PaciieruieHne BemiecTB, BBIACICHUE U
aKKyMyJIMPDOBaHME OJHEPrud B KIETKE. OTambl SHEPreTHYecKoro oOMeHa.
['mukomus. bpoxkenne m ero Buabl. KucimopomHoe OKHUCIEHHME, WM KJIETOYHOE
JIbIXaHHE. OkucauTeIbHOe dhochopunupoBanue. D¢ (HEKTUBHOCTH
HHEPreTUYECKOro 0OMeHa.

Peakuun wMarpuuHoro cuHte3a. ['enernueckas wundopmanus u JIHK.
Peanuzanust reHetnueckod uHopmanmu B KiIETKE. |'€HETHYECKHM KOA U €ro
cBoiictBa. Tpanckpunims — Matpuunblii cuate3 PHK. Tpancusmus — 6uocunres



Oenka. Ortanbl TpaHchsiuuu. KoaupoBanue aMuHOKUCIOT. Ponb pubocom B
OounocuHTe3e Oenka.

Hexknerounsie popmsbl xu3Hn — BUpychl. Mictopust oTkpsitus Bupycos (. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacTteHuid, >KMBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynoaedunura yenoreka (BHY) — Bo3Oymautens CIIM/Ia.
OOpatHast ~ TpaHCKpuWILUs, peBepraza ©  uHTerpaza. llpodunakruka
pacnpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUM.

JleMoHcTpanuu:

[Toptpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupszes.

Tabmuubr n cxembl: «Tunel muTaHus», «Metadomm3am», «MHUTOXOHIIPUS»,
«JHepreTuyeckuii oomen», «Xmopomnact», «Dotocunred», «Ctpoenne JIHK»,
«CtpoeHre U PyHKITMOHMPOBaHUE TeHa», «CUHTE3 Oenka», «[ eHeTHIeCKui KOI»,
«Bupycswi», «bakrepuodarn», «CtpoeHue u xu3HeHHbIM 1uki Bupyca CITN/la,
oaktepuodara», «Permmukarus JJTHK>.

Oo6opynoBanue: moaenu-ammukamuu «Y npoenne JIHK u Tparckpumnims»,
«buocunTes 6enka», «CTpoeHue KIeTKn», Moaens cTpykTypsl JJTHK.

Tema 5. Pa3MHOXkKeHHe 1 HHAUBUIYAJIbHOE PA3BUTHE OPTraHU3MOB.

Kierounslii LMK, WU KU3HEHHBIM LUKI KieTku. MHTepdaza u MHUTO3.
[Ipoueccol, mpoTekaromue B uUHTepdaze. Permkanus — peakuuds MaTPpUUHOTO
cunre3a JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHII.
JIMTUTON THBIN M TalJIOMJIHBIA  XPOMOCOMHBIE Ha0OPBI. Xpomatuisl.
[{uTosiOTMUECKHE OCHOBBI PAa3sMHOKEHUA W HWHIWBUIYAJIBHOTO  Pa3BUTHS
OPTaHU3MOB.

Jenenue knetku — muto3. Ctaguu mutosa. IIporecchl, mpoucxoasiimue Ha
Pa3HbIX CTAAUSIX MUTO3a. BHOJIOrMYECKUA CMBICT MUTO34.

[Iporpammupyemas rubesb KJIETKU — aromnTo3.

@DopMbI pa3MHOXKEHHUSI OPraHU3MOB: Oecrojoe U mojoBoe. Bussl 6ecmnomnoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHUE OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXeHUe. VICKycCTBEHHOE KIIOHHMPOBAHUE
OPTaHU3MOB, €r0 3HAYEHUE JJISI CEJIEKIUU.

[TonoBoe pa3MHOKEHHE, €TO OTINYHSI OT OECTIOJIOTO.

Meiio3. Ctaguu meito3a. Ilporeccsl, mpoucxoAsime Ha CTaausax Menosa.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrosep. bHOJIOTMYECKUI CMBICT H
3HaYCHUE MENo3a.

['ameTtorene3 — mnponecc 0Opa3oBaHMs TMOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBbie Kene3bl: CeMEHHWKH U SUYHUKUA. OOpa3oBaHWE W PA3BUTHE TOJOBBIX
KJIIETOK — TaMmeT (CIepMaro30WJ, SMLEKIETKa) — CIEPMAaTOreHe3 U OBOIEHE3.



OcoOEHHOCTH CTPOCHHS SMIIEKIETOK U crepMaro3ouaoB. OmioJ0TBOpEHUE.
[TapTeHorenes.

WuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpPUOHAIBHOE Ppa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATLHOTO PA3BUTHUS Y TO3BOHOUYHBIX >KHBOTHBIX:
npobienue, ractpysiius, opraHorene3. [loctamOpuonanbHOEe pazButHe. TUIIbI
NOCTAIMOPHUOHAIBHOTO PAa3BUTHS: TMpsMOe, HempsiMoe (JIMYMHOYHOE). BrnusHue
cpenbl Ha Pa3BUTHE OPraHU3MOB, (HAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKAEHHBIC
YPOJICTBA.

Poct u pa3Butrne pacteHuil. OHTOr€HE3 LIBETKOBOI'O PACTEHHS: CTPOCHHE
CEMEHU, CTAIUU PA3BUTHSL.

JleMoHcTpaUu:

Tabmuel 1 cxembl: «@OpMBI pPa3MHOXKEHHUST OpPraHU3MOB», «J[BoWHOE
OIUIOJIOTBOPEHME Yy IIBETKOBBIX pacTeHUi», «BereratTuBHOe pa3sMHOXKEHUE
pacteHuii», «J/lemeHue kieTku Oaktepuit», «CTpPOEHHE TIOJOBBIX KJIETOK»,
«Ctpoenune xpoMocoMbl», «Knerouneiii mukin», «Pemmukamus JJHK», «Mutos»,
«Meno3s», «IIpsmoe u Henpsimoe pa3BuTue», «['aMeTOreHe3 y MIECKONUTAOMINX U
yeaoBeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a.

Ob6opynoBanue: MHKPOCKON,  MHUKporpenapatel  «CrnepMaTro30u/ibl
MJIEKOIIUTAIOLIETO», «SHIIEKIeTKa MIIEKONMUTAIOWIEr0», «KapuoknHe3 B KIeTKax
KOpelIKa JIyKa», MarHWTHas MOJEJb-allUINKauus «/leaeHue KIeTKu», MOJEIb
JHK, mozaens meTada3zHoit XpOMOCOMBI.

JlabopaTopHble U NpaKkTHYECKHE PA0OThI:

Jlabopatopuast pabora Neo 3. «HaOmromenne MmTO3a B KIETKaX KOHUYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOMNpPENnapaTax».

JlaboparopHast pabota Ne 4. «M3y4yeHHe CTpPOCHHUS IOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOIIpENapaTax».

Tema 6. HacsieicTBEeHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaunm reHeTuku. Mcropusi pa3BUTHS TeHETUKU. Poib
UTOJIOTMM M SMOPHUOJIOTUM B CTAHOBJIECHUU TEHETHKU. BKiall poccUiicKuX H
3apyOCKHBIX  YYEHBIX B Pa3BUTHE  TCHETUKH. MeToAbl  TCHETHKHU
(TMOPUIOTOTUIECKHUH, UTOT€HETUYECKUM, MOJIEKYJISIPHO-TEHETUYECKU ).
OCHOBHbBIE T€HETUYECKHE MOHSATHUS. |'eHeThueckas CHMBOJIMKA, MCIOJIb3yeMas B
CXeMax CKpEIINBaHUM.

3aKOHOMEpPHOCTHU HaCJIeI0BaHUsl IPU3HAKOB, YCTaHOBIEHHBIE ['. MeHeneM.
MonorubpuaHoe CKpellMBaHhe. 3aKOH €JAMHO0Opa3usi TUOpUIIOB TEPBOTO
nokoneHusd. IlpaBuno JQOMUHHpPOBaHMS. 3aKOH pACIICIUICHHS IPU3HAKOB.
['unoresa ynctoTel raMeT. [1o1HOE M HEMOJIHOE TOMUHUPOBAHUE.



JluruOpuHoe  CKpelIMBaHWE. 3aKOH  HE3aBHCHMOIO  HacjeJI0BaHUs
npu3HakoB.  l[UToreHeTHMYecKMe  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupytoiee ckpenmpanue. Mcnoap30BaHne aHATUM3UPYIONIETO CKPEIIUBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuernyieHHOe HacjefoBaHue nmnpu3HakoB. PabGora T. Moprana mno
CLICTUIEHHOMY HacJIeOBaHUIO reHOB. HapyllleHue cuenyieHrs reHOB B pe3yjbTare
KPOCCHUHTOBEpA.

XpOMOCOMHas TEOPUS HACJIEACTBEHHOCTHU. [ eHeTHYeCcKue KapThl.

I'enetuka nona. XpoMOCOMHOE OIpeeiIeHUe nojia. AyTOCOMBI U MOJIOBbIE
XpoMocoMbl. ['oMorametrHeie W rereporaMeTHble opraHus3Mbl. HacnegoBanue
MIPU3HAKOB, CLIEMJIEHHBIX C MOJIOM.

MN3MEHYNBOCTb. Bunpr N3MEHUYHMBOCTH: HEHAacCJICJICTBEHHAs u
HaclieACTBeHHad. Ponb  cpeapl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.
XapakTepucTuka MOAU(DUKAIMOHHOW W3MEHUYMBOCTH. BapualMoHHBIN psiag |
BapuanMoHHass kpuBasi. Hopma peakuun mnpuszHaka. KonudecTBeHHbIE W
KaueCTBEHHbIC TPU3HAKKM W WX HopMa peakmuu. CBONCTBa MOIU(MUKAIIMOHHON
W3MEHUYMBOCTH.

HacnencrBennas, MM TeHOTHIIHMYECKAs], U3MEHUYMBOCTH. KoMOMHATHBHAS
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpolecC — OCHOBAa KOMOWMHATHUBHOMU
W3MEHYUBOCTU. MyTalimoHHas n3MeHUUBOCTh. Kitaccudukanusi MyTaiuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIC. HacToTa ¥ MpUYUHbI MyTaluii. MyTtareHHble (pakTophbl.
3aKOH TOMOJIOTMYECKHUX PSAJIOB B HaclieACTBeHHON n3MenunBoctu H. 1. BaBuiosa.

BHesnepHas HaCIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka uenoBeka. Kapumotun uenoBeka. OCHOBHBIE METOJIbI T€HETUKU
YeJI0OBEKA: T€HEATOTNUYECKU, OJIM3HEI[OBLIN, IINTOMCHETUYECKUI, OMOXUMHUYECKUM,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE ONpPEAEIEHUE TeHOTHIIA:
MOJJHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[111P-ananu3a. HacneacTtBenHnble 3a0ojieBaHUs 4YeOBEKa: TI'e€HHBbIE OOJIC3HH,
00JIe3HU C HACJEJCTBEHHOW MPEeapacioyiO)KEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue H TreHepaThBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUUIBI
3I0pPOBOTO 00pa3a KU3HH, TUATHOCTUKHU, MPOPUITAKTUKH U JICUCHUS TCHETUUECKIX
Oone3Heil. MenuKo-TeHeTHYecKoe KOHCYJIbTHPOBaHHE. 3HAYCHHE MEAMIIMHCKON
TE€HETUKHU B MPEJOTBPAIICHNN U JICUCHUH TEHETUIECKUX 3a00JIEBaHMI YEIOBEKA.

JdeMoHcTpanuu:

IToptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUersepukos, H. B.
Tumodeen-Pecopckuii, H. V1. BaBuios.

Tabmuubr wu  cxembl:  «MOHOTMOpHIIHOE  CKpEIIMBAaHWE MW €ro
UTOTE€HETUYECKAasi OCHOBa», «3aKOH pACIICIUVICHUSI W €ro ILHUTOreHEeTHYeCKas



OCHOBa», «3aKOH  YHCTOTBI  TameT»,  «JlurubpujgHoe  CKpelMBaHue»,
«uTonornyeckue OCHOBBI TUTHOPUTHOTO CKpEIBaHUI», «Metioz»,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «['€HEeTMYecKue KapTbl pACTEHUM,
KUBOTHBIX M YEJIOBEKa», «I'€HeTHKa Ioyia», «3aKOHOMEPHOCTH HACJEI0BAHMS,
CUEIUICHHOTO C Tmojom», «Kapuotunsl dYenoBeka H IKUBOTHBIX», «Buasl
U3MEHYUBOCTU», «MoaudukauroHHas HW3MEHUUBOCTb», «HacnenoBaHue pesyc-
bakTopa», «I'eHeTHKa rpynn KpoBu», «MyTallmoHHas: U3MEHUYHUBOCTh>.

OOGopynoBanue: MOJETU-ANIUIMKAIMKN «MOHOTHOpUIHOE CKPEIIMBAHKE,
«Hemonnoe nomuHupoBanue», «JurunbpumHoe ckpemmBanue», «llepexkpécr
XpOMOCOM», MHKPOCKON M MHUKpompemnapar «Jlpo3zoduma» (HOpma, MyTauuu
(bOpMBI KpBUIBEB U OKPACKH Tema), repOapuit «I'opox moceBHOIN».

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlabopatopHas pabora Ne 5. «M3yueHue pe3yiabTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPELIMBAHUS Y Ap030(Uibl Ha TOTOBBIX MUKpOIIpENnapaTax».

JlaGopatopHas padorta Ne 6. «M3yuenne moauuKamOHHON U3MEHUYHUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PsIa U BAPUALMOHHON KPUBOW».

JIabopartopHast pabota Ne 7. «AnHanu3 mytauuil y Apo30¢uibl Ha TOTOBBIX
MHKpOIIpenaparax».

[Ipaktuueckas pabora No 2. «CocraBieHHE€ W aHajJU3 POJIOCIOBHBIX
YEJIOBEKA».

Tema 7. Cesiexuiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IIpoOLECC. 3apOKICHUE CEJIEKIIMU U JOMECTUKALIHS.
Yuyenue H. W. BaBwimoBa 0 1eHTpax TNPOUCXOXKICHUS H MHOTO0Opa3us
KYyJbTYPHBIX pacTeHUW. LIeHTpbl MPOMCXOXKIEHHUS AOMAIIHUX *XUBOTHBIX. Copr,
II0pOJIa, ITAMM.

CoBpeMeHHbIE METOIbI CEJeKIIMU. MacCOBbI U MHAUBUAYaIbHBIA OTOOPHI B
CEJIEKUMHA pPacTeHUM M KUBOTHBIX. OIlEHKAa JKcTepbepa. bIM3KOpOACTBEHHOE
CKpelmyBaHue — HHOpuauHr. Yucrtas nuHusA. CKpelIMBAaHWE YMCTHIX JIMHHM.
I'ereposuc, unu rudpunHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHI.
OtnanénHas rtulpunmzauus u €€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 u
IIOJIyYECHHE NOJMIUIOUJIOB. JIOCTHIKEHMSI CEJIEKUMU pACTEHUM, JXUBOTHBIX H
MHUKPOOPTaHU3MOB.

broTexHOoJIOTHsST Kak OTpacib MPOU3BOACTBA. ['€HHAs WHXKEHEpHs. OTalbl
co3nanus pexomOuHantHoM JIHK wu TpaHcrenneix opranusmoB. Kierounas
nHxeHepus. Kierounsle KynbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUU.
KiioHupoBaHWe BBICOKOIIPOIYKTUBHBIX CEJIBCKOXO3IMCTBEHHBIX OPIaHU3MOB.
Okosnoruueckue U dtudyeckue  mpoodmempl. MO -  reHetmuecku
MO (ULIIMPOBAHHBIE OPTAHU3MBI.



JlemoHcTpauuu:

IToprpersr: H. 1. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabmuubr m cxembl: Kapta «l[eHTpBHI TMPOMCXOXKACHHUS W MHOTOOOpa3us
KYJbTYPHBIX pacTeHuii», «I[lopojapl JOMamHuX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuit», «OTaanéHHas rudpuauzamus», «Padotel akagemuka M. ®. MIBanoBa»,
«[lomumnongus», «OOBEKTBl OuOTEXHOMOTUN», «KileTouHblE KyJIbTypbl U
KJIOHHpPOBaHHE», « KOHCTpyHnpoBaHHE U MEPEHOC T'€HOB, XPOMOCOM>.

O6opynoBaHue: MyJSDKM IUIOOB M KOPHEIUIOAOB JAMKUX (opM U
KyJbTYPHBIX COPTOB pacTeHuil, repdapuii «CeabCKoX03iCTBEHHBIE PACTCHUS».

JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypcusi «OCHOBHBIE METOIBI M JOCTHIKEHHUS CEJIEKLIMM PACTCHHU U
YKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHIUIO, IUIEMEHHYIO bepmy,
COpPTOUCIIBITATENbHBIA  y4acTOK, B TEIUIMYHOE XO3SICTBO, J1a0OpaTOpuUIO
arpOYHHMBEPCUTETA UJIM HAYYHOTO LIEHTPA)».

11 KITACC

Tema 1. DBoJTIOLIMOHHASA OHOJIOTHA.

[IpennochiikKi BO3HUKHOBEHHSI HSBOJIIOIIMOHHOW TEOPUH. DBOIIOIMOHHAS
Teopusi U €€ MecTo B OHMONOruy. BrnusiHue 3BOJIOIMOHHON TEOpUM HA Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBunerenbctBa 3Bomonuu. [lageoHTomornyeckue: MOCIEAOBATEIBHOCTD
NOSIBJIEHUS BHUJIOB B MAJICOHTOJIOTMYECKOW JIETOMHUCH, MEPEXOJHbIe (HOPMBI.
buoreorpadguyeckue: cxoacTBo U pazianune payH u Gaop MaTepuKoOB U OCTPOBOB.

OMOpPHOJIOTMUECKHUE: CXOJCTBA W pa3iauuus 3MOPUOHOB pa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJIOTHYHBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOIEKYISIPHO-OMOXUMUYECKHE: CXOICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IMyTeH y Bcex
OpTaHHU3MOB.

OpomonronHas Teopuss Y. JlapBunHa. Ilpeanocbuiku BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIME CHIIBI 3BONIONMU BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE MPU OIPAaHUYEHHOCTH PECYPCOB, HEOMpeneiaEHHas U3MEHYUBOCTD,
0opr0a 3a CyIecTBOBaHNE, €CTECTBEHHBINM OTOOD).

Cunrernueckas teopus 3Bomonuu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

Muxkposomtonus. [Tonynsnus Kak eIuHUIA BUAA U HBOJIIOLINU.



JBrkymue cuiibl ((hakTOphl) 3BOJIIOLMKM BUJOB B Ipupoae. MyTalMOHHBIHI
IpoLEecC M KOMOWHATHBHAS WM3MEHUYMBOCTH. llomynsiMoHHBIE BOJHBI U Apeid
reHoB. M30msi1ust 1 MUrpanus.

EctectBennbiii or6op — HampaBimsiiomuidi (paktop 3Bodouuu. Dopmbl
€CTECTBEHHOT0 0TOOpA.

[Ipucnoco0aeHHOCTh OpPraHM3MOB Kak pe3ysbTar »Booluu. [Ipumepsr
MPUCTIOCOOJICHUI Yy OpraHu3MoB. ApoMop(d03bl U UAHOATANTAIIH.

Bun u BupooOpazoBanme. Kputepun Buga. OcHOBHbIE  (POPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MaxkposBomonusi.  PopMbl  3BOTIONUHU:  (UIETUYECKAsl, AUBEPreHTHAs,
KOHBEpreHTHas, napauenbHas. HeoOpaTuMocTh 3BOIONUY.

[IpoucxoxaeHne OT HeclenuanTu3upoBaHHbIX MpeakoB. [Iporpeccupyromas
crienuann3anus. AJanTUBHAS pagualus.

JdeMoHcTpanuu:

IToptpetsl: K. JIunnei, XK. b. Jlamapk, YU. Hapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabmuupr u  cxeMbl: «Pa3BuTHE OpraHM4eckoro Mupa Ha 3emiie»,
«3apoApIIA TTO3BOHOYHBIX KHBOTHBIX», «ApXeONnTepuKc», «Dopmbl OOpHOBI 3a
CyIIeCTBOBaHHUE», «EcTecTBeHHBIM 0TOOp», «MHOroo0pasue COpTOB pPaCTCHHUI»,
«MHoOroo6pasue  TopoJ  JKMBOTHBIX»,  «llomymsanum»,  «MyTanmoHHas
U3MEHYUBOCTE», «Apomopdo3sl», «Mmnoamanrtamum», «OOmas aereHeparms»,
«JIBmwxkymme cwibl 3BoionMu», «Kapra-cxema wapmipyta myTemiecTBus Y.
HapBuna», «boprba 3a cymiecTBoBaHue», «[IpUCIIOCOOIEHHOCTE OPraHU3MOB»,
«["eorpaduueckoe BumooOpazoBaHue», « IKOJIOTHICCKOE BHI000PA30BAHHE.

O6opynoBaHue: KOJJIEKLUS HACEKOMBIX C Pa3JMYHBIMU THUIIAMU OKPACKHU,
HAa0Op IUTOMOB W CeMsiH, KOoJuteKiusi «[IpuMepsl 3almuTHBIX MPUCTIOCOOIEHUN Y
KUBOTHBIX», MOJIeNIb «OCHOBHBIE HAIPABIEHUS IBOJIIOIUN», 00BEMHAST MOJEI]b
«CTpoeHure roJIOBHOTO MO3ra MO3BOHOYHBIX».

buoreorpaguueckass kapra wmupa, Kowiekuus «®PopMbl COXPaHHOCTU
WCKOTIAGMBIX JKMBOTHBIX W pacTeHWil», Mojenb ammiukaus «llepekpéct
XpOMOCOM», BIIaXKHBIe Tmpemapathl «PasButHe Hacekomoro», «Paspurthe
JSTYHIKW», MUKporpenapat «/Ipozopuna» (Hopma, MyTammu (GOpMbl KPbUIHEB U
OKpAaCKH Tena).

JlabopaTopHble U NpaKTHYECKHE PA0OThI:

JlabopaTopHas pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POIOTUYECKOMY
KPUTEPUIO».

JlabopatopHas pabora Ne 2. «Onucanue nMpucrnocoOJEHHOCTH OpTaHu3Ma U
€€ OTHOCUTEIIBHOIO XapaKTepar».



Tema 2. Bo3HUKHOBeHUE M Pa3BUTHE KU3HU Ha 3emue.

JloHay4yHbBIE TPENCTABICHUS O 3apOXICHUM XU3HU. HayuHble rumoressl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: a0uoreHes M NaHCHepMus. XHUMHUYECKas
3BOJIIOLIMA. AOHUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYEeCKUX.
DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOW IBOMOLNY. HavanpHbIe 3Tanbl
ounonormdyeckor sposoruu. ['mnoreza PHK-mupa. ®@opmupoBanue MeMOpaHHBIX
CTPYKTYpP M BO3HUKHOBEHUE MPOTOKJIETKHU. lIepBble KIETKH M HMX 3BOJIIOLUA.
@opMHUPOBaHUE OCHOBHBIX I'PYIIT KUBBIX OPTaHU3MOB.

Pa3Butune xu3HM Ha 3emuie Mo 3paM u nepuoaam. Karapxeil. Apxeickas u
nporepo3oiickas dpbl. Ilaneosoiickas spa u €€ mnepUOABL: KEeMOPHUICKUIA,
OPJAOBUKCKUU, CHIIyPUHUCKHM, TEBOHCKNW, KAMEHHOYTOJIbHBIN, TEPMCKHM.

Me3o30KcKkas 3pa v €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaiiHo3olickags »95pa u €€ mnepuoabpl: TMAJCOreHOBBIM, HEOrC€HOBBIH,
aAHTPOIOTEHOBBIN.

XapakTepuCTUKa KJIMMaTa U IeOJIOTHYECKUX IporeccoB. OCHOBHBIE 3Tallbl
ABOJIIOLIMM PACTUTEIBHOTO M >KUBOTHOrO Mupa. Apomop¢o3bl y pacTeHUd u
*KUBOTHBIX. [l0osiBIIEHHE, pacliBET U BBIMUPAHKE TPy KUBBIX OPraHU3MOB.

Cucrema OpPraHMYeCcKOro MHpa Kak OTpakeHue HBoMoUUU. OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

DBoJIIOLMA YeJlOBeKa. AHTPONOJIOTUS KaKk Hayka. Pa3Butue npencraBieHUn
O IPOUCXOXKJICHUM 4YeNoBeKa. MeToasl u3yyeHus aHTponoreHesa. CxoncTtBa U
pa3IMyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxkymme  cuibl  (pakTopel)  aHTpororeHeza.  HacrnenctBenHas
U3MEHYMBOCTb M €CTeCTBEHHbIH 0TOOp. OOuIecTBeHHbI 00pa3  JKU3HH,
W3TOTOBJIEHUE OPYAUU TPYJa, MBILLJICHUE, PEYb.

OCHOBHBIE CTaJMHM ¥ BETBHU HBOJIFOLIMHU YEJIOBEKA: aBCTPAJIONUTEKH, YeroBek
yMmenbid, YenoBek mnpsaMoxonsuuyi, YenoBek HeaHACPTAIbCKUM, YenoBek
pasyMHbIii. Haxonku uCKOIaeMblX OCTaTKOB, BpeMs CYIIECTBOBaHMS, 001acThb
pacnpocTpaHeHusi, 00bEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUS.

YenoBeueckue pacbl. OcHOBHbIE  OOJNBIIME  pPACBl:  €BPOIECOUIAHAS
(eBpasuiicKkasi),  HETpO-aBCTpalOUAHAsA  (PKBATOpUAIIbHASA),  MOHITOJIOMJHASA
(a3maTcko-aMepukaHcKkas).  YepTel  NPUCHOCOOJEHHOCTH  IpEICTaBUTENEH
YEJIOBEYECKUX pac K YCIOBHSM CYIIECTBOBAaHMS. EIMHCTBO 4YEIOBEYECKHX pac.
Kpuruka pacusma.

JdeMoHcTpanuu:

IToptpetsl: ®@. Penu, JI. ITactep, A. . Onmapun, C. Muinep, I'. FOpu, Y.

JapBuH.



Tabmuupl 1 cxeMbl: «BosuukHoBenne COJIHEYHOW CUCTEMBI», «Pa3ButHe
OpPraHMYecKoro mupa», «PacrturenbHas kineTka», <« /KUMBOTHasg  KIIETKa»,
«IIpokapuoTnueckass kierka», «COBpeMEHHass CHUCTEMa OPraHWYECKOro MUpa»,
«CpaBHEHME AHATOMHUYECKHX YEpPT CTPOCHHUS 4YEJIOBEKAa M YEJIIOBEKOOOPA3HBIX
00e3psiH», «OCHOBHBIE MecTa [MaJCOHTOJOTMYECKUX HAXOJOK  IMPEIKOB
COBPEMEHHOI'0 YEJIOBEKa», «JlpeBHenmme moan», «JpeBHue moan», «llepBbie
COBpPEMEHHBIEC JIIO/IN», «HeI0BeUeCKre pachl».

O6opynoBanue:  myiisbku  «lIpoucxoxkaenue — yenoBeka»  (OIOCTHI
aBCTPAJIONIUTEKA, IMHUTEKAHTPOIA, HEAHJAEPTalblld, KPOMAHbOHLA), CIENKH WU
U300paKeHHUs] KaMEHHBIX OpPYAHM MEepBOOBITHOIO YeNOBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebna), TEOXpOHOJOTHMYEcKass Tabnuma, KoJuleKuus «DopMbr
COXPAaHHOCTH MCKOITA€MbIX KUBOTHBIX U PACTECHUI».

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[TpakTudeckas padora Ne 1. «M3ydyeHue UCKOMaeMbIX OCTaTKOB PaCTEHUM U
YKUBOTHBIX B KOJJIEKIIUSAX>.

DKCKypcusi «DBOJIOLKS OPraHUYECKoro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBIM WIK KPAEBEIUECKUN MY3€H).

Tema 3. Opranu3Mbl 1 OKPYKAK0IIAs cpeaa.

Okoynorusg Kak Hayka. 3aJadd M pa3deibl  3KOJOrMu. MeTtoasl
DKOJIOTHYECKUX MCCIENOBAHUN. JKOJIOIMYECKOE MHUPOBO33PEHUE COBPEMEHHOIO
YEJI0BEKA.

Cpenpl oOuTaHUsT OpPraHUM3MOB: BOJHAs, HA3€MHO-BO3AYILHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonorudeckue Qaktopel. Krmaccuduxamuss sxomorndeckux (akTOpPOB:
abuoTnyeckne, OMOTHYECKHE M aHTPOIOTeHHble. JIeiiCTBHE SKOJOTHYECKHX
(haKTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIIEPATYPa, BIAKHOCTh. POTONEPHOIU3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buosiornueckue puTMsl.

buotnueckne  Qakroppl.  Buasl  OHMOTHYECKHMX ~ B3aMMOJAEWCTBUI:
KOHKYPEHLIUA, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koomnepanus,
MyTyanu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OWOTHYECKUX B3aWMOJACWUCTBUN JUIS CYIIECTBOBAaHUS
OpraHU3MOB B MPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XAPAKTEPUCTUKU momysAuu. OCHOBHBIE ITOKa3aTen
NONYJSIMUU: YUCIEHHOCTh, IUIOTHOCTh, POYKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpauys. /[mHaMuKa 4uCIEHHOCTH MOYJISINNA U €€ PEryJIsusl.

JleMoHcTpanuu:



[ToptpeTsi: A. I'ym6onbar, K. @. Pynbe, O. I'ekkenb.

Tabmumsr u cxemsl: kapta «lIpuponusie 30HbI 3eMin», «Cpenbl oOUTaHus
opranu3moB», «®dotonepuoansam», «llomymsamum», «3aKOHOMEPHOCTH POCTa
YUCJICHHOCTHU MOMYJ AU UHPY30puu-Ty PenbKn», «[IuieBbie renus.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlaboparopnas padota Ne 3. «Mopdonoruueckne 0COOEHHOCTH PacCTEHUN U3
Pa3HBIX MECT OOUTAHUS».

JlabopatopHasi pabota Ne 4. «BnusiHue cBeta Ha poCcT U Pa3BUTHE YEPEHKOB
KOJIEyCa».

[Ipaktnueckas pabdora Ne 2. «[loacuér MmIOTHOCTH MOMYJIALMA pPa3HBIX
BHUJIOB PACTEHUI».

Tema 4. CooOmecTBa 1 IK0JOTHYECKHE CUCTEMBI.

Coo0miectBO opraHu3MoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BUAOBasd,
NPOCTPAaHCTBEHHAs, Tpoduueckas (muiieBas). Buabl-momunantsel. CBsizu B
OHOIIEHO3E.

DKoJoru4eckue cucrembl (9kocuctembl). IloHsATHE 00 3KOCHCTEME U
ouoreoneHoze. DyHKIMOHATBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAYLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B IKOCHUCTEME.
Tpoduueckue (muieBble) YPOBHU OHKOCUCTEMBbI. [luileBble LeNMU U CETH.
OCHOBHBIE TIOKA3aTeNu SKOCHUCTEMbI: Ouomacca, NPOAYKIHUsA. DKOJIOTHYECKUE
nupamMujibl:  MPOIYKLUMHU, YHUCIEHHOCTH, Ouomaccel. CBOHCTBA HKOCUCTEM:
YCTOMUYMBOCTb, CAMOPETYJIALIMS, pa3BuThe. CyKueccus.

[IpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€P U PEK. JKOCUCTEMA XBOMNHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpPOIIOTEHHBIE ~ AKOCHUCTEMBI.  ATPO’KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe u X03sIiICTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

buopa3znooOpasue kak ¢GakTop yCTOMYMBOCTH HKocucteM. CoxpaHeHue
OMOJIOTUYECKOT0 pa3Hoo0pasus Ha 3eMIie.

Yuenue B. U. BepHanckoro o 6uocdepe. ['panulibl, cocTaB U CTPYKTypa
onoceprr. Kuoe BemectBo m ero ¢yHkimu. OcobeHHOCTH Omocdepnl Kak
rI100aNpbHOM 3KOCHCTEMBI. JlMHAMUYEeCKOoe paBHOBECHE W OOpaTHas CBA3b B
onocdepe.

KpyroBopoTh! BeecTB 1 OMOT€OXUMHUYECKHE KBl 3JIEMEHTOB (Yriaepo/a,
a3oTa). 30HAJILHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuectBo B Ouochepe 3emian. AHTPONOreHHbIE W3MEHEHUS B
ouocdepe. I'modanbHbBIE SKOJIOTHYECKUE TPOOTIEMBI.

CocymecTBoBaHue MIPUPOJIBI " YeJI0BEYECTBA. Coxpanenue
O1opa3zHo0Opa3us Kak OCHOBa yCTOWYMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO



yIpaBleHUs] TPUPOJHBIMH pecypcaMd W HX HCMoJb30BaHue. JlocTuxkeHus
OWoN0THY U OXpaHa PHUPOJIBI.

JleMoHcTpauu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnanckuid.

Tabmuupbl u cxemsl: «[IumeBble nenu», «bHOIIEHO3: COCTaB M CTPYKTypa»,
«IIpupogubie coobmecTBa», «llenmu nuTaHus», «DKOJOrMYecKas MUPAMHUAA»,
«buocdepa u yenoek», «IKOCUCTEMA MTUPOKOIMCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOrO  Jjeca», «buomeHo3d BogoéMa», «ArpoueHos», «lIpumepHsie
AHTPOIIOTCHHBIC  BO3ACHCTBUS Ha TPHUPOAY», «BaxkHelmue HCTOYHUKU
3arpsi3HEHHs] BO3/IyXa W TPYHTOBBIX BOf», «[louBa — BakHEHIIasi coCTaBisiomas
ouochepsl», «DakTopsl aerpaganuu mouB», «IlapHUKOBBI 3PdexT», «DakTopsl
paIMoaKTUBHOIO 3arpsi3HeHus: Ouocdepnl», «OO0mas crpykrypa Ouochepsi»,
«Pacnipoctpanenue xu3HM B Ouocdepe», «O30HOBBIH dKpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouocdepe», «KpyroBopor azora B mpupoze».

OO6opyoBaHKe: MOACIb-aNUINKANKUSI « TUIUYHBICE OMOIIEHO3BI», TepOapHid
«PacTutenbHabIe cO00MEcTBa», KOJEKInHA «bruorieHo3», «Bpenurenu BaxxHEHIIIX
CEIbCKOXO3SUCTBEHHBIX  KYJIbTyp», TepOdapuu W KOJUICKIIUM PACTCHUUA U
YKUBOTHBIX, MPUHAJJIEKAIME K Pa3HbIM 3KOJOTMYECKUM TrpyInmnaM OJHOTO BHUJA,
Kpacnas kuura Poccuiickoii denepanyu, H300pa)KeHUs OXPaHSIEMBIX BHUJIOB
pPacTeHUI U )KUBOTHBIX.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA ITIPOI'PAMMEI 110
BMOJIOTUM HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA3OBAHUIA

Cornacio ®I'OC COO, ycraHaBiIMBalOTCS TpeOOBaHUS K pe3ysbTaTaM
OCBOCHHMS  OOy4aroUMMHUCA MPOrpaMM  CpeIHero oOmero o0pa3oBaHUS:
JMYHOCTHBIM, METANPEMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JMYHOCTHBIX PE3yJbTAaTOB OCBOEHHUS MpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYJarONUMUCS POCCUNUCKON
rpakIaHCKOW UJACHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOATEIILHOCTH
W CaMOOINPEACNICHUI0, HaJu4he MOTHUBAlMM K OOYy4YeHHI0O  OHMOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIECHUW JUYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULUNA Pa3BUTHUS OHOJOTHYECKOTO
3HaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYarOIIUXCs PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA ~YCTAHOBKAMH, IPUCYIIUMU CHUCTEME
OMONOTUYECKOTO  O0pa30oBaHUs, HAJIMYHWE HSKOJIOTHYECKOTO IMPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTh IIEJIM U CTPOUTD KU3HCHHBIC TIJIAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUS MpeaMeTa «bruonaorus» JTOCTUTAlOTCS B
€AMHCTBE YYEOHOW ¢ BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHM C
TPaAULUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMUA, UICTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBUJIAMU U HOPMaMHU
MOBEJACHUSI U CIOCOOCTBYIOT IIpOILIECCaM CaMOMO3HAHUSl, CAMOBOCIUTAHUS U
CaMOpa3BUTHUSI, Pa3BUTHUSI BHYTPEHHEW TMO3UIMU JUYHOCTH, NATPUOTU3MA,
YBOKEHUS K 3aKOHY U MPABOMOPAJIKY, YEIOBEKY TPYJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHS, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACIEIUI0 W
TpagulKsM MHOTOHAalMOHAJILHOTO Hapoaa Poccuiickoir Penepauuu, npupoae H
OKpYKarouIeu cpele.

JIuyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mnpeamera «buosiorus»
JOJKHBI OTpaXkaTh TOTOBHOCTh U CITOCOOHOCTH 00YyYaroIIMXcsi pyKOBOICTBOBATHCSA
chOpMUPOBAHHONW BHYTPEHHEW TMO3MIIMEH JUYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUCHTAINH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHWH, COOTBETCTBYIOIIMX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U OMbBITA JIEATEILHOCTH B MPOIECCE pealn3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kaaHCKOro BOCIIUTAHMS:



c(hOpPMHUPOBAHHOCTH TPAKJAHCKON MO3UIIMKU O0YUaIOIIErocsi Kak aKTUBHOTO
¥ OTBETCTBEHHOTO YJIEHA POCCUHUCKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYIIHMOHHBIX MpaB U O0OsS3aHHOCTEH, YyBa)KEHUE
3aKOHA M MPABOIOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOM JEATEIbHOCTH MPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M IMO3HABATENIbHBIX 3a/a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENEIATh COOCTBEHHYIO TMO3MIIMI0 [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBSICHATH €€;

YMEHUE YYUTBHIBAaTh B CBOMX JCUCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSIMU, KyJIbTYPHBIMHA IIEHHOCTSIMH U
COLMAJIbHBIM ITOJIOKEHUEM;

FOTOBHOCTh K COTPYJIHHYECTBY B IIPOLIECCE COBMECTHOTO BBIITOJIHEHUS
y4eOHbIX, TO3HABATEIbHBIX M HCCJIEAOBATENBLCKUX 3a7a4, YBaXXUTEJIBHOIO
OTHOILIEHUST K MHEHMIO OIIMOHEHTOB TNpHU OOCYXKIEHUU CIHOPHBIX BOIPOCOB
OMOJIOTHYECKOTO COJEPKaHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JNEATEIbHOCTH;

2) NIaTPHMOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMHPOBAHHOCTh pOCCUICKON IpaXXIaHCKOU UJEHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHUS K CBOEMY HAapoOJay, YYyBCTBA OTBETCTBEHHOCTH MEPEN]
Poaunoii, ropmoctu 3a cBOM Kpau, CBOXO PoauHy, CBOM $S3bIK W KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIMOHAJIBLHOTO Hapoaa Poccuu;

IIECHHOCTHOE OTHOUIEHWE K NPUPOJHOMY HACIEAUI0O U MaMATHHKaAM
NpUPOJIbl, JOCTHXEHUSIM Poccun B Hayke, HCKYCCTBE, CHOPTE, TEXHOJOTHSX,
Tpynae,

CIIOCOOHOCTh OIICHWBATh BKJIAQJ POCCHUUCKHX YYEHBIX B CTAHOBIICHUE H
pa3BuUTHE OHWOJOTUM, TMOHUMAHUSA 3HAYEHHS OHOJOTMHM B TMO3HAHUU 3aKOHOB
IPUPOBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaeitHas yO0exkaAEHHOCTb, TOTOBHOCTh K CIy)KeHHMIO M 3amure OTedecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAh0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHUE IyXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OLIEHWBATh CUTYallMI0 U NMPUHUMATh OCO3HAHHBIE PEIICHMS,
OPHEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIETO;



OTBETCTBEHHOE OTHOUIEHHWE K CBOMM pOAMUTENSM, CO3JAaHUIO CEMbU Ha
OCHOBE OCO3HAHHOI'0 NPUHATHS LIEHHOCTENM CEMEWHOW JKU3HU B COOTBETCTBUHU C
TpaguuusamMu Haponos Poccun;

4) 3cTeTHYECKOr0 BOCITUTAHHUS

ACTETUYECKOE OTHOUIEHUE K MHPY, BKJIIOYAs ACTETHKY ObITa, HAYYHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOILICHUN;

NOHUMAHHE SMOLIMOHAIBHOTO BO3/IEMCTBHUS JKMBOM IPUPOJBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B pPAa3HbIX BHUJIAX HCKYCCTBa, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINUHOCTH;

5) ¢usuyeckoro Bocnutanus, GOpMHUPOBAHNUS KYJIbTYPbI 310POBbSl U
IMOIMOHAJIBLHOTO 0JIaronoJIyuns:

NOHUMaHUE M peanu3anus 370poBOro U 0Oe3omacHoro obpasza >KU3HU
(31opoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJl U HOPM,
cOaJIaHCUpPOBAHHBI PEXUM 3aHATUH U OTAbIXa, peryispHas (dusnyeckas
aKTUBHOCTb), OEpPEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOLIEHUS K
coOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3[I0POBBIO;

MMOHMMAaHUE LEHHOCTH TMpPaBWJ WHIAUBUIYAJIBHOIO M KOJUIEKTUBHOIO
0€30macHOT0 MOBEICHUSI B CUTYaIIUSX, YTPOXKAIOMINUX 3JOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUE MOCJEICTBUM M HENPUITHS BPEIHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIUTAHMSI:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTePCTBa, TPYA0IO0UE;

TOTOBHOCTh K AKTUBHOM JESTEIBHOCTH TEXHOJIOTUYECKOM W COLHMAIBHOU
HAIPaBJICHHOCTH, CITIOCOOHOCTh MHUITMUPOBATH, IIAHUPOBATh M CAMOCTOSITEIHHO
BBITIOJIHATH TaKYyIO J€ATEIbHOCTD;

WHTEpEC K pasnuyHbiM cepam npodecCHoHaTBLHON NeITeTbHOCTH, YMEHHE
COBEpILAaTh OCO3HAHHBIA BbBIOOP Oynymied mpodeccun U peasu30BHIBATH
CcOOCTBEHHbBIE KU3HEHHBIC IJIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHUIO W CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JI0TMYEeCKOr0 BOCTIMTAHUSA:

AKOJIOTMYECKU 1I€J€CO00pPa3HOE OTHOILIEHHE K MPHUPOJIE KaK HCTOYHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHMUS;

NOBBIIICHUE YPOBHS SKOJOTUYECKOW KyJIbTYphl: MNPUOOPETEHHE ONBITA
IJJAHUPOBAHMUSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX IOCIEACTBUM s
OKpY>Karollen Cpeibl;

OCO3HAHHWE TJIIOOAIBHOTO XapaKTepa AKOJIOTHYECKUX TPOoOIeM U MyTer ux
pelieHus;



CIIOCOOHOCTh HCIIOJIb30BaTh INPUOOpPETAEMblE NPU HM3YyUYEHUU OHOJOTUU
3HaHWS W YMEHHS TpPU PEIIeHUHu NpobsieM, CBA3aHHBIX C palOHAJIbHBIM
OPUPOJIOTIONB30BaHUEM  (COONIIO/IEHHE  TpaBWJ  TOBENEHUS B  MPHUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B HSKOCHUCTEMAax, OXpPaHy BHJIOB,
PKOCUCTEM, OHOChEphI);

AKTHUBHOE HENPUATUE JEUCTBUM, MPUHOCALUIMX BpEA  OKPYKAIOLIEH
IPUPOJIHOM Cpefie, YMEHUE NPOTHO3UPOBATH HEOIATrONPUATHBIE SKOJIOIMYECKHE
IIOCJIEICTBHSI PEANPUHUMAEMBIX JEHCTBUN U IIPENOTBpALIATh UX;

HaJU4he€  Pa3BUTOIO  3KOJIOITMYECKOTrO  MBIIUIEHHS,  3IKOJOTMYECKOM
KYJbTYpbI, OINBITA JEATEIBHOCTH 3KOJOTHMYECKOW HaIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATUBHOM M COLMAIBHOU
IIPAaKTHUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKON JIESITEIIBHOCTH dKOJIOTHUECKOU
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 MMO3HAHUSA:

c()OPMUPOBAHHOCT MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTHUKU, OCHOBAHHOTO Ha JUAJIOTe
KyJbTYp, CIOCOOCTBYIOIIEIO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUDE;

COBEPILIEHCTBOBAHKUE SA3BIKOBOM M YUTATEIbCKON KYJBTYpbl KAaK CpPEJICTBA
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

[OHMMaHue cneuu@uKyu OHOJIOTMH KaK HayKH, OCO3HaHUs €€ poiu B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEJIOCTHOTO
IpEJCTaBICHUsST 00 OKPYKAIOLIEM MHUpPE KaK O €IMHCTBE MPHUPOAbI, YEJIOBEKa U
oOmiecTBa, B TMO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIIEHUH MpodsieM
COXpaHEHUs TPUPOJHOTO PaBHOBECHS;

yOSXKAEHHOCTh B 3HAYMMOCTH OWOJIOTMH I COBPEMEHHOM LMBHIIM3ALINU:
oOecrie4eHnss HOBOTO YPOBHS Pa3BUTHS MEIMIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  PECypCHble  IPOOJIEMBI  pa3BUTHUSA
4eJI0BEYECTBA, IIOUCKA MyTeH BBIXOJA U3 INIOOAIBHBIX HKOJIOTHYECKUX MPOOJIEM U
oOecrieueHuss  Inepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OWOJOTMYECKUX 3HAHUKW B UEISIX
NOBBIIICHHUSI OOIIeW KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, Kak
COCTAaBHOM 4acTH (PyHKLIMOHAJIBHON I'PaMOTHOCTH O0Oydaromuxcs, GopmMupyemoin
IIpU U3Y4EHUH OMOJIOTUH;

[OHMMAaHHUE CYIIHOCTH METOOB II03HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh TMOJy4YaeMmble 3HAHMS /JIs aHajau3a u
OOBSICHEHUS ABJICHUIN OKPY’KAIOLIETO MUpa U MPOUCXOIANINX B HEM M3MEHEHHH,



YMCHHC ACJIaTh 00OCHOBAHHBIC 3aKJIIOUYCHHUS HAa OCHOBE HaY4YHBIX q)aKTOB )41
HMCHOIIUXCA JaHHBIX C LEJIbIO IMMOJIYUYCHHA NOCTOBCPHBIX BBIBOAOB;

CIIOCOOHOCTh CaMOCTOSATEIBLHO MCIIOJb30BaTh OMOJIOTMYECKHE 3HAHHS JJIA
peHICHUA HpO6HeM B pCAJIbHBIX JKU3HCHHBIX CUTYallUsAX;

OCO3HaHHEC IICHHOCTH HaquOﬁ ACATCIIbHOCTH, TOTOBHOCTL OCYIICCTBJIATDH
IMPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIIbHOCTD HHANBUAYAJIbHO U B I'PYIIIIC,

T'OTOBHOCTb )41 CIIOCOOHOCTh K HCTIPCPLIBHOMY O6pa?>OBaHI/IIO )41
CaMOO6p330BaHI/IIO, K aKTHUBHOMY IIOJIYUYCHHIO HOBLIX 3HAaHUH 10 OMOJIOTHH B
COOTBCTCTBHUH C )KU3HCHHBIMU HOTpe6HOCT$IMI/I.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOEHUS yueOHOro npeamera «buomorus»
BKJIFOYAIOT: 3HA4YUMbIe i1 (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYaArOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHpa H CHENU(PUKY METOIOB TO3HAHUSA,
UCIIOJIBb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIus, sIBJICHUE, Mpoliecc,
cUucTeMa, Hay4YHbIM (pakT, MPHUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpusl,
UCClieIOBaHUE,  HAOJIOJICHUE,  M3MEpPEHHE, OKCIEePUMEHT U  JAPYTHuXx),
yHUBEpCAIbHBIC Yy4YeOHBIC JCUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHBHBIC,
PETYJISTUBHBIE), o0ecrneunBaromme dbopmupoBanue GyHKIIMOHATEHON
TPAaMOTHOCTH ¥  COIMAJBLHOM KOMIIETEHIIMH OOYyYarOIIMXCsA, CIOCOOHOCTH
oOydJaronuxcs HCII0Jb30BaTh OCBOCHHBIE MEXAUCITUTUTMHAPHEIE,
MUPOBO33pPEHYECKHE 3HAHUS W  yHUBEpCAIbHbIE YyueOHbIE JCHCTBHS B
MO3HABATEJILHON 1 COIMAIILHOM MTPaKTHKE.

MeranpenMeTHbIe pe3yiabTaThl OCBOSHHUS IMPOrpaMMbI CPEAHEro OOIIEero
00pa3oBaHMs TOKHBI OTPAKATh!

OBaanenne YHHBEpPCAJIbHBIMH yueOHBIMU Mo3HABaTEeJIbLHBIMH
JeCTBUSIMU:

1) 6a3oBble JIorHYecKHe AeiicTBHU:

CaMOCTOSITeNIbHO  (DOpMyJIMpOBaTh W aKTyaJlU3UpPOBaTh  MPoOJIeMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TPU OCBOCHUU 3HAHUN MPUEMBI JIOTHUECKOTO MBIIIICHUS
(amanm3a, CHHTE3a, CpAaBHEHMSI, Kilaccu(UKaIuu, 0000IIeH ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHbIC NMPHU3HAKH, YCTAHABINBATH
CBSI3U C IPYTUMH TTOHSATHSMH);

OTIpeNeNsaTh IeNU JeATEIHLHOCTH, 3a/aBas MapaMeTphbl W KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABJICHHBIMHU IEJISIMU;



UCIOJIb30BaTh OMOJOTrNYECKUE OHATUS ISl OOBSICHEHUS (PAKTOB U SIBICHUMN
YKWBOW MPUPOJIBI;

CTPOUTH JIOTHYECKUE paACCYXICHUS (MHAYKTUBHBIE, IEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTH W IPOTUBOPEYMS B PacCMaTPHUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATH BHIBObI U 3aKIIIOUCHUS;

OPUMEHATh  CXEMHO-MOJIEIbHBIE  CpEeACTBa Uil  INPEACTABIICHUS
CYILLIECTBEHHBIX CBSA3€H M OTHOLIEHUM B M3y4aeMbIX OMOJOTMYECKMX OOBEKTaxX, a
TaKK€  IPOTUBOPEUYMM  pa3HOr0  poOJAa,  BBIABICHHBIX B Pa3IMYHbIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IJIaH PEIIeHUs MPOOJIeMbl ¢ YYETOM aHAIM3a UMEIOLIUXCS
MaTepHalbHBIX U1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBl B  JAESITEIBHOCTb, OLICHWBATh COOTBETCTBUE
PE3yNbTaTOB LIEJISIM, OLIEHUBATh PUCKH MOCIEICTBUMN AESITEIbHOCTH;

KOOPAVMHUPOBATb M  BBINOJHATH pabOTy B  YCIOBUSX pEANbHOIO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBHS;

pa3BUBAaTh KPEATUBHOE MBIIIJICHUE NPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 0a30BBI€E HCCIEA0BATEIbCKHE JeHCTBHSA:

BJIQJIETh ~ HAaBBIKAMH  y4eOHO-HCCIIEIOBATENLCKOM W TNPOEKTHOU
JEeSTEIbHOCTH, HaBbIKAMU Pa3peleHus Ipo0ieM, CHIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbBHOMY ITOMCKY METO/IOB PEIIECHUS IPAKTUUECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHMS;

UCIIOJb30BaTh PA3JIUYHbIE BUJIBl ACSITEIBHOCTH IO IOJYYEHUIO HOBOIO
3HaHUS, €ro HWHTEpPIpEeTalMH, MNPeoOPa30BaHUIO M TPHUMEHEHHUI0 B Y4YeOHBIX
CUTYalUsX, B TOM YUCJIE MPHU CO3JaHUH YUEOHBIX U COLUATBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIN THI MBILIUICHUS, BIa€Th HAYYHON TEPMUHOJIOTHUEH,
KJIFOUEBBIMHU MTOHATUSMH U METOAAMM;

CTaBUTb U (OPMYJMPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHON
JESTEIIbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh TIPUYMHHO-CJICACTBEHHBIE CBS3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHUs, HAaXOAUTh apryMEHThI JJI1 J0Ka3aTelbCTBa
CBOMX YTBEpXKACHUI, 3a1aBaTh NapaMeTPbl U KPUTEPHUH PELLICHUS;

aHAJIU3UPOBAaTh IMOJYYEHHbIE B XOJE PEUICHUS 3aJauyd pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTbH, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

OCYILECTBIIATh LI€JICHANPABICHHBIA MOUCK MEPEHOCA CPEICTB U CIIOCOOOB
JEHCTBUS B MPOPECCHOHATBHYIO CPENy;



yMETh TMEePEHOCUTh 3HAHHWS B IO3HABATEIBHYIO M MPAKTUYCCKYIO O0JIacTH
JKH3HEIEITEIIbHOCTH;

yYMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIE WJEH, IIPeiaraTh OPUTHHAIBHBIC TIOJIXOMbI U pPEIIeHUS,
CTaBUTH MPOOJIEMBI M 3a/1a49H, JOITYCKAIOIINE aIbTePHATUBHBIC PEIICHUS.

3) pa6orta ¢ undgopmanueii:

OPHUCHTHUPOBAThCA B Pa3IMYHBIX HCTOYHHMKAX WHGPOpMAIHK (TEKCTE
y4eOHOTO TOCOOHs, HAYYHO-TTOMYJIIPHOM JIUTepaType, OMOJIOTHUECKHUX CIOBApPSIX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B HTepHETE), aHATM3HpPOBATH
uH(OPMAITUIO PA3IMYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ T0OCTOBEPHOCTh U HEMTPOTHUBOPEUNBOCTH;

(dbopMyIUpPOBaTh 3aMPOChl U MPUMEHITh PA3IMYHBIC METOABI IPU MTOUCKE H
oTOOpe Omosiorndeckor MHQpopMaIu, He0OXOAUMOMN JJIsSI BBIMOJHEHUS YUEOHBIX
3aj1a4;

npHOOpETaTh OMBIT MCIOJB30BAHUSA HH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJbTYPY aKTUBHOTO HCIIOIH30BAHUS PA3TMIHBIX
IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTHUMAIbHYIO  (GOpMYy  TPEICTABICHUS
ounonornyeckoii nHGopMaIuu (CXembl, TpadHKH, JHArpaMMbl, TaOIUIbI, PUCYHKH
" JIpyroe);

UCIIOJIb30BaTh HAYYHBIM S3BIK B Ka4eCTBE CpEACTBA NpH padbore C
OWoJornyeckoli HWHQPOpMANMEH: TPUMEHATh XHUMHYECKHEe, (QU3nUeckue U
MaTeMaTHUYeCKUe 3HAaKH U CUMBOJIBI, (hopmyibl, aO0peBHATypy, HOMEHKIATYpY,
WCIIOJIb30BaTh U MPEOoOpa3oBBIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEJICTBA
HAaTJISAHOCTH;

BIIAJICTh ~ HAaBBIKAMU  pACIlO3HABaHWSI W 3alUThl  WH(MOpMAaIuH,
UH(OPMAITMOHHON 0€301TaCHOCTH JIMYHOCTH.

OBjaieHHe YHHBEPCAJbHBIMH KOMMYHHUKATHBHBIMH JeHCTBUSIMM:

1) o0menmne:

OCYIIECTBISAITh KOMMYHHKAIlMd BO BceX cdepax IKHU3HU, aKTHBHO
y4acTBOBaTh B AHAJIOTe WM JUCKYCCHU TIO CYIIECTBY OOCYXIaeMOW TEMBI
(yMeHme 3a1aBaTh BOMPOCHI, BRICKA3bIBATh CYXKJECHUS OTHOCUTEIHHO BBITIOJTHEHUS
npeayiaraeMou 3a7a4i, YIYUThIBATh HHTEPECHI M COTJIACOBAaHHOCTD MO3UITUI APYTHX
YYaCTHHKOB JHAJIOTa WA JUCKYCCHH);

pacmo3HaBaTh HEBepOaJbHBIC CpEJCTBAa OOIICHUS, IMOHUMATh 3HAYCHUE
COITMAIBHBIX 3HAKOB, TMPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIUKTHBIX CHUTYaIlHH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;



BJIQJIETh PA3IMYHBIMU CIIOCOOAMU OOIIEHUS M B3aUMOJCHCTBUS, TOHUMATD
HaMEPEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOpPpPEKTHOM popme popMyIrpoBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO U JIOTHYHO HM3JIaraTh CBOIO TOUKY 3PEHHUS C HCIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl JesITeIbHOCTD:

NOHUMATh U UCIOJIb30BATh MPEUMYINECTBA KOMAaHAHOW U MHJIMBHUAYaTIbHOU
paboThI MPH PEIICHUH OUOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBHS PU PEIICHUH YIeOHOW 3a/1a4u;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JCHCTBUU C Y4ETOM OOIINX
MHTEPECOB M BO3MOXHOCTEH KaX/JI0Tr0 WieHa KOJIJICKTUBA;

OpUHUMATh 1IeJIM  COBMECTHOM  JI€ATEeNIbHOCTH, OpraHU30BBIBaTH U
KOOPJIMHUPOBATh JCUCTBUS MO €€ JOCTUKEHHUIO: COCTaBIATh IUIaH JEHCTBUH,
pacmpeienarTb pojud ¢ Yy4€TOM MHEHUH YYacTHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOI pabOThI;

OLICHMBATh KA4e€CTBO CBOEr0 BKJIAJa M KaXJIOTO yYaCTHHKAa KOMAHIbI B
001t pe3ynbTar 1o pa3paboTaHHBIM KPUTEPUSIM;

mpeayiaraTh HOBBIE IPOEKTHI, OIEHWBATH HWJEHW C TIO3UIMU HOBU3HBI,
OpUTHUHAJIBHOCTH, MTPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJISITh TMO3UTUBHOE CTPATErMUECKOE TIOBEJACHHE B PA3IHYHbIX
CUTYaIUSX, MPOSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

OByaieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH JeHCTBUSIMMU:

1) camoopranuszanms:

WCIIOJIh30BaTh OWOJOTWYECKUE 3HAHWS [JIsi BBISBICHUS TPOOIEM U UX
pEIIeHNs B )KM3HEHHBIX U YYEOHBIX CUTYaIUAX;

BBHIOMPATh HAa OCHOBE OHOJIOTMYECKUX 3HAHUU IICJIEBBIE W CMBICIOBBIC
YCTAHOBKU B CBOMX JIEUCTBHSIX M MOCTYNKAaX MO OTHOLIEHUIO K >KHBOM MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JI€SITEIbHOCTD, BBIABIISATD
po0JIeMBbI, CTaBUTh U (POPMYyIUPOBATH COOCTBEHHBIC 3a7a4l B 00pa30BaTEIIbLHON
NEATETLHOCTH U KU3HCHHBIX CUTYaIUSX;

CaMOCTOSITENIbHO ~COCTaBIISITh IJIaH pELIEHUs MpoOJeMbl ¢  Y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MIPEATIOYTCHUI;

JaBaTh OIIEHKY HOBBIM CUTYalUsIM;

pacuIMpATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHUH;

Jie1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelleHue;

OIICHUBATH IPUOOPETEHHBIN OTIBIT;



CIocOOCTBOBAaTh (POPMHUPOBAHUIO M TMPOSBICHUIO MIUPOKOW SPYAMIIMU B
pa3HBIX 00JIACTAX 3HAHWM, TMOCTOSHHO TIOBBINMIATH CBOM OOpa30BaTEIbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, BHOCUTh KOPPEKTHUBBI B AEATEIHHOCTb,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETISIM;

BJIAJE€Th HaBbIKAMU TIO3HABaTEIbHOM  pedJIeKCMHM KaK  OCO3HAHUS
COBEpIIAEMBIX JECUCTBUM W MBICIUTEIBHBIX MPOILIECCOB, MX PE3YJbTaTOB H
OCHOBaHMI, WCIOJIB30BaTh MPUEMBI pedICKCUN I OLICHKH CUTYyalluu, BBIOOpa
BEPHOI'O PEILICHHUS;

YyMETh OLICHMBAaThb PUCKHM M CBOEBPEMEHHO MPUHUMATh PEHICHUS IO UX
CHIDKCHHIO;

NpUHUMATh MOTHBBI WU apryMEHTbl JAPYTMX MpPU aHaJIU3€ PE3YyJIbTaTOB
JIEATEIILHOCTH,

3) npunsiTHE ceOsl M APYTrUX:

MIPUHUMATH Ce0s1, TOHUMAsI CBOM HEJJOCTATKH U JIOCTOMHCTBA;

MPUHUMAaTh MOTHUBBI M apPryMEHThl JAPYIMX NPU aHAIU3€ PE3yJbTAaTOB
JIeSITEIbHOCTH;

IpU3HABATh CBOE MPABO M MPABO JAPYTUX HA OIIUOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TTO3UITUHU APYTOTO YEIOBEKA.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTrHbie pe3ynbTaTthl ocBoeHus mporpammbel COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKIIFOUAIOT crierupuydecKkue st yaeOHoro npeamera «bromorns»
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOCHUIO, MHTEPIPETAIUU U
peo0pa30BaHUI0 3HAHWM, BUJBI JACSITEIBHOCTH IO MOJTYYEHHUIO HOBOTO 3HAHUS U
NPUMEHEHHIO 3HAHWHM B Pa3jMUHBIX yYEOHBIX CHUTYallUsAX, a TaKKe B PEabHBIX
KU3HEHHBIX CUTYallUsAX, CBSA3aHHBIX C Owonorumeil. B mporpamme mpenMeTHbIe
PE3YNBTATHI MMPEACTABIEHBI MO T0/1aM 00yYCHHUSI.

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOro npeamera «buomorus» 6 10
KJlacce TOJKHBI OTPaXaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U POJIH OMOJIOTUN B CUCTEME HAYIHOTO
3HaHHWS €CTECTBEHHBIX HAyK, B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTWHBI MHpPAa W HAYYHOTO MHPOBO33PEHHS, O BKIIAJE POCCHHCKUX W
3apyOeKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (PYHKIIMOHAIHHOM
I'PaMOTHOCTH YeJIOBeKa JJIsl pEIICHHS KU3HEHHBIX 3a71a4;



YMEHHUE PACKPBIBATH COJEP)KaHUE OMOJIOTMYECKHMX TEPMUHOB M TOHSTHIA:
KU3Hb, KJIETKa, OpPraHu3M, MeTaboau3M (OOMEH BEIIECTB M TMpPEeBpaIICHHE
DHEPIUM), TOMEOCTa3 (CaMOPETyJIsius), YPOBHEBAsA OPraHU3ALMA JKUBBIX CHUCTEM,
CaMOBOCIIPOU3BECHUE (PENPOAYKIHS), HACIEICTBEHHOCTh, U3MEHYMBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JIaraTb OWOJIOTHYECKUE TEOopuH (KJIETOYHAs, XPOMOCOMHa,
MyTallMOHHAs, IEHTpaJibHasg JOrMa MOJICKYJsSipHON Ouosiorun), 3akoHbl (I
Meunnens, T. Moprana, H. Y. BaBuioBa) u ydeHust (0 1IEHTpax MHOTrooOpas3us u
MIPOUCXOXKIACHHS KyJIbTypHbIX pactennit H. 1. BaBunosa), onpenensats rpaHuilsl
VX IMIPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yMEHHE BJIAJIETh METOAAMH HAyYHOTO MO3HAHUS B OMOJIOTHUHU: HAOIIOIEHUE U
ONMCAaHHUE JKMUBBIX CHUCTEM, IMPOLECCOB U SIBJICHUM, OpraHu3alus U IPOBEIACHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABMKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJY HCCIEeIyEMbIMU BEIMUYUHAMH, OOBSICHEHHE IOJYyUYEHHBIX
pe3yJIbTaTOB, WCIOJb30BAHHBIX HAYYHBIX IMOHSTHH, TEOPUHA U 3aKOHOB, YMEHHE
JIeTaTh BBIBOJIBI HA OCHOBAHHH IOJyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYLIECTBEHHBIE PU3HAKU BUPYCOB, KJIETOK IIPOKAPUOT U
JYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHA BEILECTB M MPEBpALICHUSI SHEPTUU B KIETKe, (HoTOoCHHTE3A,
IJIACTUYECKOTO W DHEPreTMYeckoro oOMEHa, XEeMOCHMHTEe3a, MHTO3a, Meno3a,
OIUIOJIOTBOPEHUSA, PA3MHOXEHHUS, WHIMBUAYAJIBHOTO Pa3BUTUA  OpraHU3Ma
(oHTOTEHE3);

yMEHHE MPUMEHSTh MOJy4YeHHbIe 3HAHUS ISl OOBSCHEHUS OMOIOTUYECKUX
IIPOLIECCOB W SIBJICHUM, IUIS NPUHATHS NPAKTUYECKUX PEIICHHW B IOBCEAHEBHOU
KU3HU C IeNpl0 obOecriedyeHus Oe30MacHOCTH CBOETO 3I0POBbS M 30POBbS
OKPYKaIOIIMX JIOACH, COONII0IEHUsI HOPM IPaMOTHOTO TIOBEJIEHUS B OKpY KaroIen
OPUPOIAHON cpefie, MOHMMaHHWEe HEOOXOAMMOCTH UCIOJIb30BaHUS JOCTUXKEHUN
COBPEMEHHOMU ounonoruu u OMOTEXHOJIOTHI JUIS PalMOHAIBHOTO
MIPUPOIOIOIb30BAHUS;

YMEHHME pellaTh JJIEMEHTAPHBIE TE€HETHMYECKHME 33Jayd Ha MOHO- H
OUTUOPUIIHOE CKpEIIMBAaHUE, CLEIMJICHHOE HAacJIeJI0BaHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMS AJsl MpeICcKa3aHUsl HACIeJOBAHUS MPU3HAKOB Y
OpPraHU3MOB;

yMEHUE BBIMOJHATh J1a0OpaTOpHbIE U MpaKTUYECKHE PadOThI, COONIOAATH
IpaBuJia Mpy padboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OLEHUBATh W HMHTEPIPETUPOBATH HHPOPMALIUIO
OMOJIOTMUECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHBIC 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CPEACTBA MAacCOBOW MH(pOpPMALIMU, HAYYHO-TIOMYJISIPHBIE



MaTepHuaybl), ITUYECKHE AaCIEKThl COBPEMEHHBIX MCCIEJOBaHUN B OHOJIOTHH,
MeAMIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3/7aBaThb COOCTBEHHbIE NHCbMEHHBIE W YCTHBIE COOOLICHHUS,
000011ast OMONIOTHYECKYI0 WH(MOPMAITUIO U3 HECKOJIBKUX WCTOYHHKOB, TPAMOTHO
MCIIOJIb30BATh MOHATUITHBIN anmapaT OMOJOTHH.

[IpeameTHbIe pe3yabTaThl OCBOEHUS yueOHOro npenmera «buonorus» ¢ 11
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOTO
3HAaHUS ECTECTBEHHbIX HAayK, B (OPMHUPOBAHHHM COBPEMEHHOH €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/J€ POCCUUCKHUX U
3apyOeXHBIX YU€HBIX-OMOJIOrOB B pa3BUTHE OHOJOTUH, (YHKIUOHATHHOU
I'PaMOTHOCTH Y€JIOBEKa ISl pELICHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATH COJEP)KaHUE OMOJIOTMYECKHMX TEPMUHOB M TOHSTHIA:
BU/I, IOMYJISALNS, TeHO(MOH, SBOJIOLMS, ABUKYIIUE CUITBI ((PaKTOPHI) IBOIIOINUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKHE (PAKTOPBHI,
IKOCHCTEMa, TMPOIYIEHTbI, KOHCYMEHTBHI, PpEOYLEHThl, LEeNU MUTAHUA,
AKOJIOTHYECKas MMpamMua, OMoreoneHos, onocdepa;

yMEHHE u3Jaratb OWOJOrHMYecKue Teopuu (PBOJIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogpimeBoro cxonactea K. M. bapa, depenoBaHusi TJIaBHBIX HAampaBiIeHUNH U
nyteit sBomornuu A. H. CeepiioBa, yuenus o ouochepe B. U. Bepnaackoro),
ONpEeEATh TPAHULIBI KX TPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

yMEHHE BJIAJIETh METOAAMH HAyYHOTO MO3HAHUS B OMOJIOTHUHU: HAOIIOIEHUE U
OMMCAHUE >KUBBIX CHUCTEM, MPOLIECCOB U SIBICHHM, OpraHU3alMs W TPOBEIACHHE
OMOJIOTMYECKOTO  OKCIEPUMEHTa,  BBIABIDKEHHWE  THUIOTE3bl,  BBISABICHUE
3aBHCHUMOCTH MEXIY HCCIEIYyEeMbIMH BEIUYMHAMH, OOBSICHEHHE IMOJyYEHHBIX
pEe3yJbTaTOB, WCIOJIB30BAHHBIX HAYYHbBIX IMOHSATUN, TEOPUM U 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTATOB;

YMEHUE BBIICNATh CYUIECTBEHHBbIE MPU3HAKA CTPOCHHSI OHUOIOTHYECKUX
O0OBEKTOB: BHJOB, TOMYJSIIMHA, TPOAYIEHTOB, KOHCYMEHTOB, pEIyICHTOB,
OMOreoIeHO30B W  3KOCHUCTEM, OCOOEHHOCTH TPOIECCOB: HACIEICTBEHHON
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUS, MPUCIOCOOJICHHOCTH
OpraHU3MOB, JEWUCTBUSA DSKOJOTUYECKHX (PAKTOPOB HA OpPraHU3MbI, MEepeHoca
BEIIECTB M IIOTOKA SHEPIMM B B3KOCHCTEMAaX, AHTPOIMOTEHHBIX HM3MEHEHUU B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

yMEHHE MPUMEHSTh MOJy4YeHHbIe 3HAHUS ISl OOBSCHEHUS OMOIOTUYECKUX
IIPOLIECCOB W SIBJICHUM, IUIS NPUHATHS NPAKTUYECKUX PEIICHHW B IOBCEAHEBHOU



KU3HM C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3[0POBbs M 370POBbSA
OKPYKaIOIIMX JIOACH, COONII0IEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpY KaroIen
OPUPOJTHON cpene, MOHUMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBPEMEHHOM OMOJIOTHY AJISl PAallMOHAIBHOTO MPUPOIONIOIb30BAHMS;

YMEHHUE pelllaTh JIeMEHTapHble OMOJOTUYECKUE 3a/1a4, COCTABIIATh CXEMBI
NepeHoca BeIIeCTB U SHEPTUH B dKOocHCcTeMax (LIeNu MUTaHus);

yMEHUE BBIMOJHATh J1a0OpaTOpHbIE U MpaKTUYECKUe padoThl, COONIOAATH
IpaBuJia Mpy padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PY/I0BAHUEM;

yMEHHE KPUTHYECKH OLIEHWBATh M HWHTEPIPETUPOBATh UHGOPMAIUIO
OMOJIOTHUECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHbIC 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(pOPMALIMU, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl),  paccMaTpuBaTh  rJ00ajJbHbIE  SKOJOTHYECKHE  MPOOIEMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YMEHUE CO3/1aBaTh COOCTBEHHBIE IMCHMEHHBbIE M YCTHBIE COOOIIEHUS,
0000111ast OMONOTrHYECcKy0 MH(OPMAIUIO U3 HECKOJbKUX HMCTOYHHKOB, TPAMOTHO
UCIIOJIb30BaTh OHATUHHBIN anmapar OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KosunyecTBo 4acoB DJIeKTPOHHBbIE
HaunmeHoBaHHe pa3aesioB U TeM nudpoBbIe
Ne n/mn P Kontpoabnbsie IIpakTnueckmue (uubp :
NMPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
but6mmoreka [IOK
1 b 2 0.5
HOJIOTHA Kak Hayika https://m.edsoo.ru/7f41¢292
2 JKuBble CUCTEMBI I UX OpraHu3aIus 1 bubnnorexa [IOK
p . https://m.edsoo.ru/7f41¢292
3 XUMHYECKHUH COCTaB M CTPOECHHE KIIETKH 8 1 bubmorexa LOK
p https://m.edsoo.ru/7f41¢292
bu6munoreka LIOK
4 IKH3HENEATELHOCTS KIIETKH 6 https://m.edsoo.ru/7f41¢292
5 PasMHOkeHNE 1 MTHAUBUAYAJIbHOE PA3BUTHE 5 | bubmmoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh M UBMEHUMBOCTh g | 15 bubnuoteka [JOK
OpraHu3MOB ) https://m.edsoo.ru/7f41¢292
7 Cenexuunsi opranu3MoB. OCHOBBI 3 bu6mmoreka [IOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
b K
8 PesepBHOE Bpems 1 nommorexa 10
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 4




11 KJIIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undgposbie
Ne i/ P Koutpoabsnbie IIpakTuueckue (mupp )
MPOrpamMmbIl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
but6mmoreka [IOK
1 1
OBOMOKOHHAS GHOOTHA ? https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTHE KU3HH HA 9 0.5 bu6nuoreka [IOK
3emie ' https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
3 O 5 1 1
PrAafH3MBL I OKpYIArollas cpena https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
4
CooO011ecTBa U 9KOJIOTHYECKUE CUCTEMBI 9 hitps://m.cdsoo.ru/7f4 LecT4
but6mmoreka [IOK
P 2
> C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 2.5




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KouunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero u3ydeHusi  oOpa3zoBaTesibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPOIBI.
[TpakTrueckas padota Ne 1
bu6mmoreka [IOK
2 «/cnonp30BaHNe pa3TUYHBIX 1 0.5
https://m.edsoo.ru/863e6122
METO/OB MPU U3yUECHUU
OMOJIOTUYECKHX O0BEKTOB»
3 buonornueckue cuctemsl, MPOLECCHI | bubmmoreka [JOK
U UX U3y4YEeHUE https://m.edsoo.ru/863e6564
4 XUMHYeCKUM cocTaB KiIeTku. Boma u | Bbubnuoreka [JOK
MHUHEPAJIbHEBIE COIN https://m.edsoo.ru/863e674¢
Bbu6nmuoreka [JOK
5 b .C 0 1
CAIH. LOCTAR H CTPOCHIE BEKOB https://m.edsoo.ru/8636b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
6 pabota Ne 1 «M3yuenue | 0.5 bubmmoreka [IOK
KaTAINTUYECKOW aKTUBHOCTH ) https://m.edsoo.ru/863e6b72
(bepMeHTOB (Ha MpUMepe aMUIIa3bl
WJIH KaTanasbl)»
bu6nmuoreka [JOK
7 % ) 1
HICBOBL. IR https://m.edso0.ru/863e6870




Bbu6nmuoreka [JOK

8 Hyxkneunosbie kuciaorsl. ATD
https://m.edso0o.ru/863e6d5c
9 Hcropus n MeTO1bI NU3yUEeHUS bubmmoreka [JOK
kietku. Knerounas teopust https://m.edsoo.ru/863e6e88
10 Knerka kak 1ieinoctHas )kuBas
cucrema
CtpoeHne 3yKapuoTHYECKOM KIIETKHU.
Jlabopartopnast pabota No 2
«3yuenue cTpoeHHUsl KIIETOK bubnuoreka [IOK
11 pacTeHuil, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepHii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpEnapaTax u ux
OIIMCaHHuEC»
Bbu6nmuoreka [JOK
12 O6MmeH BemECTB WK METabOMI3M https://m.edsoo.ru/863e766¢
Bbubnmuoreka [JOK
13 PotocniTes. XemocHHTes https://m.edsoo.ru/863e7c¢98
14 DHepreTUIecKuii 00MeH bubmmorexa [TOK
https://m.edsoo.ru/863e7aae
’KuzHeHHbIN UK KISTKU. [lenenue
KJIeTku. MuTo3. JIabopaTropras
15 paborta Ne 3 «Habmronenne MuTos3a B 0.5 bubmmorexa [IOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOPEIKa JIyKa Ha
TOTOBBIX MUKpPOIIpErapaTax»
16 buocuntes 6enka. Peakmst bubmuorexa [JOK
MAaTPUYHOI'O CUHTE3A https://m.edsoo.ru/863e796e
bu6nmuoreka [JOK
17 Tpancs — duocunres benxa https://m.edsoo.ru/863e796e
18 Hexnerounsie GopMbI )KU3HU — bubmmoreka [IOK




BUPYCBI

https://m.eds00.ru/863e7540

bu6mmoreka [IOK

19 @OopMBI pa3MHOKEHUSI OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios bu6mmoreka [IOK
https://m.edsoo.ru/863e7f4a
OObpazoBaHue 1 pa3BUTHE MOJOBBIX
KJ1eToK. OII00TBOPEHUE.
71 Jlaboparopnas pabota Ne 4 0.5 bubnnorexka [HOK
«M3y4eHue CTpOCHHSI OJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax»
” NuauBuyansHOE pa3BUTHE bubanorexka [HOK
OpraHu3MoOB https://m.edsoo.ru/863e8436
3 I'eneTnka — Hayka o bubmmoreka [JOK
HACJICICTBEHHOCTU U U3MEHYNBOCTHA https://m.edsoo.ru/863e86{2
3aKOHOMEPHOCTH HACTIEAOBaHUS
24 MIPU3HAKOB. MOHOTHOPHIHOE bubmmorexa [TOK
P ' P https://m.edsoo.ru/863¢8878
CKpeIllMBaHNe
UTHOPUIHOE CKpEIUBaHuE. 3aKOH
25 ilesaBHiHi[aoro Hzf)cnlitl OBaHMS bubmorexa HOK
A https://m.edsoo.ru/863e89a4
MPU3HAKOB
CremieHHOe HacleJOBaHue
npusHakoB. JlaboparopHas padoTa
%6 No 5 «M3yuenue pe3ynbTaToB 0.5 bubnnorexa [HOK
MOHOTHOPUIHOTO U JUTUOPHIHOTO ' https://m.edso0o.ru/863e8c60
CKpEIIMUBAaHUS Y TPO30(HITBI HA
TOTOBBIX MUKpPOIIpenapaTax»
27 TI'eneruka noma. Hacienosanue bu6mmoreka [IOK




IMPU3HAKOB, CHCIUICHHBIX C ITOJIOM

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

N3menunBocts. HenacnenctBeHHast
M3MEHUYUBOCTh. JlaboparopHas

)3 pabota Ne 6. zyuenue | 0.5 bubanorexka [JOK
MOIU(PUKAITMOHHON U3MEHUYHUBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOCHHE BAPUAIIIOHHOTO psija U
BapHallMOHHOW KPUBOM»

HacnencTeHHas ”3MEHYHBOCTb.

29 Jlaboparopnas pabota Ne 7. | 0.5 bubnnorexka [HOK
«AHanu3 MyTauil y 1po3o¢puiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOIIpenapaTax»

bu6mmoreka [IOK

30 Fereriica enoseka ! https://m.edsoo.ru/863¢8d78
PezepHblil ypok. O000mIeHuE 110

31 teme «HacneacTtBeHHOCTh U 1
W3MEHUYUBOCTH OPTaHU3MOB>

bu6mmoreka [IOK

32 (CeMeKIs Kak Hayka i nponece ! https://m.edsoo.ru/8639214

3 MeTobl U JOCTUXKEHUS CENTEKIINU | bubmuorexa [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214

34 buorexHonorus kak orpacib | bubmmoreka [JOK
MPOU3BOJICTBA https://m.eds00.ru/863e¢9336

OBILIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME




11 KJIIACC

KouunyecTBo 4acos JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Konrtpoabnsie IIpakTHueckue
n/n Bcero u3ydeHusi  oOpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchbl
1 DBOJIIOIUS U METOJIbI €€ U3yUSHUS 1 bubmmorexa [OK
1 A y https://m.edsoo.ru/863ea20e
) Uctopus pa3BuTus npeacTaBieHUn | bubnnorexa [HOK
00 3BOTIOLIUU https://m.eds00.ru/863e¢9570
bu6 OK
3 MuUKpO3BOTIOLMS 1 nomorexa L
https://m.edsoo.ru/863e9cle
[Tomymsius Kak IeMeHTapHast
€MHMIIA BUJIA ¥ SBOJIOIUH.
bu6 OK
4 JlaGopaTtopHnas pabora Ne 1 1 0.5 nommoreka [
https://m.edso00.ru/863e99c6
«CpaBHEHUE BHJIOB IO
MOP(OJIOTHUECKOMY KPUTEPUIO»
5 JBroKy1ne cuiibl (3J1€EMEHTapHbIE | bubanorexa [HOK
(haKTOpBI) IBOITIOIIUN https://m.edsoo.ru/863e9da4
. bu6 OK
6 EcrecTBenHbIit 0TOOp 1 €10 GOpMBI 1 nommoreka L
https://m.edso0o.ru/863e9ed0
PesynbTaTsl 3BOIIONNN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BU1000paszoBanue. JJaboparopHas | 0.5 bubanorexka [HOK
pabota Ne 2 «Onmcanue ' https://m.edsoo.ru/863e9fde
MPHUCTIOCOOTICHHOCTH OpPraHu3Ma U e
OTHOCHUTEIIHOTO XapaKTepa»
g Hanpagsnenus u mytu | bubmmoreka [JOK

MAaKpO3BOJOIHNHN

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




9 HeobpaTtumocTs 3BOTIONNN
10 Hctopus xu3HM HA 3eMiIe U METOIbI
e€ u3y4eHus
1 ['unoTe3pl NpOUCXOKACHUS KU3HU bubmmoreka [JOK
Ha 3emJie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3HM Ha 3emiie o 3paM U bubmmoreka [JOK
rnepuoiam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl YBOTIOLNN
pPacTUTEIBHOTO U YKUBOTHOTO MHPA.
13 [IpakTuyeckas padora Ne 1 0.5 bubnuoreka [IOK
«M3ydyeHne NCKONIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTEeHUN U KUBOTHBIX B
KOJUICKLIUSX »
14 CoBpeMeHHas cuctema bubnnorexka [HOK
OpPraHH4Y€eCcKoOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOLMS YeJIOBEKa (AaHTPOTIOTEHE?) bubmorexa [TOK
https://m.edsoo.ru/863eac2c
16 JBwxkymue cuitbl (pakTopsl) bubnnorexa [HOK
aHTPOIIOT€HE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMM 3BOJIIOLIMHI
YeJloBeKa
13 Yenoseueckue pacel U IPUPOIHbBIE bubanorexka [HOK
aJlanTalyy 4ea0BeKa https://m.edsoo.ru/863eaea?
Peseprublit ypok. O6001IEHIE TIO
19 TeMe «BO3HMKHOBEHUE U pa3BUTHE
YKU3HU Ha 3emiie»
20 DKOJIOTHS KaK HayKa
21 Cpenpl 0OOUTaHUS M SKOJIOTHYECKHE bubmuorexa [JOK




(bakTopsl

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

AbluoTtndeckue (HakTopsl.
JlaboparopHuas pabota Ne 3.
«Mopdomnoruueckue 0COOEHHOCTH

. bubmuorexa [JOK
22 pacTeHM U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
oOutanus». Jlaboparopnas pabota
Neo 4. «BnusHue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYyCa»
Bbu6nuoreka [JOK
23 buornueckue dhakTopsl
Paicrop https:/m.edsoo.ru/863eb348
DKOJOTUYECKHIE XapaKTEPUCTUKU
nomysiun. [Ipakruyeckas pabora
24 Ne 2 «ITomcuér turoTHOCTH 0.5
MOMYJIAIMKA Pa3HBIX BUIOB
pacTeHuii»
)5 Coo0rmiecTBa OpraHU3MOB — bubmmoreka [JOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a
%6 DKOJOTUYECKUE CUCTEMBI bubmuorexa [JOK
(?KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTeNd YKOCUCTEMBI.
Bbubnmuoreka [JOK
27 DKOJOTHUYECKUE TUPAMUIBI.
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3KocucteM. Cykueccust
28 [IpupoaHbie s3KOCHCTEMBI
29 AHTpPONIOT€HHBIE YIKOCUCTEMBI
30 buocdepa — rnobdanpHas bubmmoreka [JOK
IKOCHUCTEMA 3eMJIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubanorexka [HOK

o6uocdepsl

https://m.edsoo0.ru/863ebd16




32 YenoeyecTBo B Onochepe 3emin 1
3 CocylecTBOBaHHE TPUPOJIBI U | bubanorexka [HOK
YeJIOBEYECTBA https://m.edsoo.ru/863ebale
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ITPOTPAMME




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KVIACC

Kon
NpoBepPsieMoOro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
00pa3oBaTe/IbHOW MPOrPaMMBbl CpeHero o01ero o0pa3oBaHus

CdopmMupoBaHHOCTh 3HAHHMI O MECTE W POJIU OHUOJIOTHH B CUCTEME
HAYYHOTO 3HAHHSI €CTECTBEHHBIX HAayK, B OPMUPOBAHNH COBPEMEHHOM
€CTECTBCHHO-HAYYHOW KapTHUHBI MUPA M HAYYHOTO MHUPOBO33PEHUS; O
BKJIQ/IE POCCHHCKUX W 3apyOeKHBIX YYEHBIX-OMOJIOTOB B Pa3BHUTHE
Oouonorun; (PyHKIMOHAILHON TPaMOTHOCTH 4YEJIOBEKA HJIsi PEIICHUS
KU3HEHHBIX 3a/1a4

YMeHue packpbiBaThb COJIepKaHUE OHOJOTHYECKUX TEPMHUHOB U
MOHATHIA: KU3Hb, KIIETKA, OpraHu3M; MeTabonmmn3M (0OMEH BEIIECTB H
MPEBpAILICHUE DJHEPTHH), TOMEOCTa3 (CaMOperyisiius), ypOBHEBas
OpraHu3alus >KMBBIX CHUCTEM, CaMOBOCHPOU3BEACHUE (PEPOAYKIIHS),
HACJIEICTBEHHOCTh, U3MEHYNBOCTb, POCT U pa3BUTHE

VYMmeHue uznaratb OMOJIOrMYECKHE TEOPUH (KJIETOYHAsl, XpPOMOCOMHas,
MyTanuoHHas), 3akonbl (I'. Menaensa, T. Moprana, H.U. BaBusnosa) u
ydeHus (0 LeHTpax MHOrooOpas3us M NPOUCXOXKICHHS KYJIbTYPHBIX
pactenuii H.J1. BaBuiosa), onpenenars rpaHuilbl UX IPUMEHUMOCTHU K
JKUBBIM CUCTEMaM

YMeHune BIageTh METOJaMH HAyYHOTO TIO3HAHWUS B OHOJIOTHH
(HaOnroficHWEe W OMFCAHUE >KUBBIX CHCTEM, IPOIECCOB U SIBICHMIA,
opraHu3amnysi © TPOBEICHHE OMOJOTHYECKOTO  AKCIEPUMEHTA,
BBIJIBHIKEHHE THIIOTE3HI; BBISIBJICHHE 3aBUCHMOCTH MEXIY
WCCIEAYEeMbIMU BEJIUYMHAMH, OOBSICHEHUE MOJYyYECHHBIX PE3yIbTaTOB,
WCIIOb30BAHHBIX HAYYHBIX NOHSITHH, TEOPUH M 3aKOHOB; YMEHHE
JIeJIaTh BHIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJbTaTOB)

YMeHHe BBIIEIATh CYIIECTBEHHBIE TPHU3HAKH BHPYCOB, KIETOK
HpOKapI/IOT 148 3yKapI/IOT, OJHOKJICTOYHBIX 148 MHOT'OKJICTOYHBIX
OpraHWU3MOB;  OCOOEHHOCTH  TIPOIIECCOB  OOMEHa  BENIECTB U
MpEeBpaIeHUs] DHEPruu B KIETKe, (OTOCHHTE3a, TIACTUYECKOTO H
SHEpPreTHuYeckoro  oOMEHa,  XEeMOCHHTe3a, MHUTO03a,  Melo3a,
OHJIO,Z[OTBOpCHI/IH, paSMHO)KeHI/IH, I/IHI[I/IBI/I,Z[yaJIBHOFO paBBI/ITI/IH
opranu3ma (OHTOTEHE3)

YMeHHe TOpUMEHSATh IOJy4YEeHHbIE 3HAaHUS I OOBSICHEHUS
OMOJIOTMYECKHUX TPOLECCOB M SBICHHUM, [UIS MPUHATHS MPAKTUYIECKUX
peLICHHI B TOBCETHEBHON KHU3HH B LIEJsX oOecrieueHust 0€301MacHOCTH
CBOETO 3/I0POBBS M 3/I0POBbSI OKPYKAIOIIHX JIIOAEH, COOMIOICHNS HOPM
IPaMOTHOTO  TIOBEICHUS B  OKpYXKarollle NpPUPOJHON  cpene;
NOHUMAaHHe HEOOXOANMOCTH UCTIOJIb30BAHUS TOCTHKEHUH
COBPEMEHHOW OMOJIOTMHM W OWOTEXHOJOTUH [UIA PAlMOHAIBHOTO
IPUPOIOTIONIE30BAHUS

YMeHue pemarb 3J€MEHTapHble T€HETUYECKHE 3alayd Ha MOHO- M
IUTUOPUIIHOE CKpPEUIMBAHUE, CIEIJICHHOE HACJICOBAHHE; COCTABIISTH
CXeMbl ~ MOHOTHOPHMIHOTO  CKpCIIMBAaHUS I  NPEICKa3aHus
HAacJIeJOBaHUs TPU3HAKOB Y OPraHU3MOB




YMeHue BBINOJHATH JIA0OpAaTOpHBIE M NpPAaKTUYECKHEe padoTHl,
coOmoaTh mpaBWja TpH padoTe ¢ y4eOHBIM M JIaOOPaTOPHBIM
o0opyoBaHHEM

YMeHHe KpUTHUYECKH OLIEHHBATh M HMHTEPIPETUPOBATh MH(DOPMAIUIO
OMOJIOTNYECKOT0 CO/EPKaHM, BKIIOYAIOILYIO [ICEBJAOHAYYHbIE 3HAHUS
U3 pa3ianyHbIX ucTouyHUKOB (CMU, HaydHO-IONyJIsipHBIE MaTepUalbl);
TUYECKHE AaCNEKThl COBPEMEHHBIX HCCIENI0BaHUM B OHOJIOIUH,
MeIULMHE, OMOTEXHOJIOTHH
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YMmenune co3gaBaThb COGCTBGHHBIG IMHUCbMCHHBIC U YCTHBIC COOGH_IGHI/IH,
000011ast OMOTOTUUECKYI0 UH(OPMAITUIO M3 HECKOJBKUX MCTOYHUKOB,
I'paMOTHO HCIIOJb30BAaTh MOHATUHMHBIN arrapar 6I/IOHOI‘I/II/I

11 KUIACC

Kon
NpoBepPsieMOro
pe3yJjabTaTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTe/ibHOI MPOrpPaMMBbI CpeIHero o01ero 00pa3oBaHus

CdopmupoBaHHOCTH 3HAHUNW O MECTE W POJH OHOJIOTUH B CHCTEME
HAYYHOTO 3HAHMSI €CTECTBEHHBIX HAayK, B (POPMUPOBAHNH COBPEMEHHOM
€CTECTBCHHO-HAYYHOW KapTHUHBI MUPA M HAYYHOTO MHUPOBO33PEHUS; O
BKJIQ/IC POCCHHCKUX W 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BHUTHE
Oouonorun; (PyHKIMOHAILHON TPaMOTHOCTH 4YeJIOBEKa HJIsi PEIICHUS
KU3HCHHBIX 3a/1a4

YMeHue pacKpbhIBaTh COJEpP)KaHWE OHOJOTHYCCKUX TEPMHUHOB |
MOHATHIA: BUJ, MOMYJSIUS, TeHO(DOH, IBOJIONHUS, JBMKYIIHE CHIIBI
(paxTopsr) IBOJIIOLIHH, MPUCIIOCOOTICHHOCTD OpPraHHU3MOB,
BH1000pa3oBaHMeE, 3KOJIOTMYECKUE (bakTopml, 3KOCHUCTEMA,
MIPOJTYIICHTHI, KOHCYMEHTBHI, PEAYLEHTHI, LEenn MMUTaHUS,
9KOJIOTHYECKasl MUpaMuia, OrMoreoreHo3, onocdepa

YMeHue uznaratb OMOJIOTUYECKHE TEOPUHU (IBOIIONMOHHAsA Teopus Y.
JlapBuHa,  CHUHTETHYECKas  TEOpHsl  DBOJIIOIMHU), 3aKOHBI U
3aKOHOMEpHOCTH (3apoabimieBoro cxoacrtsa K.M. bapa, yepegoBanus
IJIaBHBIX HampasjieHud u nmytei spomonuu A.H. CeBepuiosa, yueHus o
omochepe B.M. Bepnanmckoro), ompenensiTh  TPaHUIBl  HX
MIPUMEHUMOCTH K KUBBIM CUCTEMaM

YMeHue BIaAeTh METOJaMU HAYYHOTO TIO3HAHHWS B OHOJOTHUH
(HaOmro/ICHWEe W OIHMCAHME YKUBBIX CHUCTEM, IPOIECCOB U SIBJICHUI;
OpraHm3ainusi W TMpOBeAeHHUE OWOJOTHYECKOrO0  JKCIEPUMEHTA,
BBIIBIDKEHHE  THUIIOTE3EI; BBISIBICHUE  3aBHCUMOCTH  MEXKIY
UCCIIETyeMbIMU BEIMYMHAMH, OOBSICHEHHE TIOTYYEHHBIX PE3yJIbTaTOB,
WCIIOIb30BAaHHBIX HAYYHBIX TOHATHH, TEOPHUH M 3aKOHOB; YMCHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUHU MOJTYUYEHHBIX PE3YIbTaTOB)

YMmenune BBIJCIATH CYHICCTBCHHBIC IIPpU3HAKU CTPOCHUMA
OMOJIOTMYECKUX ~ OOBEKTOB:  BHUJOB, MOMYJSIMH, MPOIYICHTOB,
KOHCYMEHTOB,  PEAYyIICHTOB,  OHOTCOIICHO30B U  DKOCHUCTEM;
0COOCHHOCTH POIIECCOB HACJIeICTBEHHOMN HU3MCHYMBOCTH,
€CTECTBEHHOTO  0TOOpa, BHA000pa30BaHMs, MPUCIIOCOOJICHHOCTH
OpPraHW3MOB, JCUCTBHS JKOJIOTHYECKUX (HAKTOPOB HA OpPraHU3MBI,
MEepeHOoca BEIIECTB U MMOTOKA SHEPTHH B 3KOCUCTEMAaX, aHTPOIOT€HHBIX




W3MEHEHUN B DKOCHCTEMAaX CBOCH MECTHOCTH, KPyrOBOPOTA BEIIECCTB H
OMOTre0OXMMHYECKUX IIMKJIOB B Onochepe

YMeHue MOpUMEHSTh TOJy4YeHHble 3HAHUS Uil  OOBSCHEHHS
6HOJIOI‘I/I‘IGCKI/IX nponeccoB 1u HBHGHHﬁ, AJIg TIPUHATUSA TPAKTUYCCKUX
pelIeHni B MOBCEAHEBHON KU3HHU B LIEJIAX o0ecreueHus: 6€30MacHOCTH
CBOETO 37I0POBbsSI M 3JI0POBbsI OKPYKAIOIIUX JIFOJIEH, COOIIOICHUS HOPM
rpaMOTHOTO TMOBEACHUS B  OKPYXAIOIIEH MPUPOAHON  Cpee;
IIOHHUMAaHUC HGOGXOI[I/IMOCTI/I HUCITOJIb30BaHUA I[OCTI/I)KGHI/II\/'I
COBPEMEHHOM OMOJIOTUH AJIsl PALIMOHAIIBHOTO IPUPOIOTIOIH30BaAHUS

YMeHHe pemath 3JIeMEHTApHbIE OMOJIOTHYECKHE 3a/1aud, COCTaBISATH
CXEMBI MTepeHOca BEIIECTB U YHEPTUHU B SKOCUCTEMAX (LIEMU MTUTaHUs)

YMeHue BBINOJHATH JIa0OpaTOpHBIE M NIpPaKTUYECKHe padoTHl,
coOmoaTh TpaBuja mpu padboTe ¢ Y4eOHBIM H Ja0OpPaTOPHBIM
o0opyoBaHEM

YMeHHe KpUTHUYECKH OLIEHHBATh M HMHTEPIPETUPOBATh MH(OpMAIUIO
OMOJIOTNYECKOT0 COZIEPKaHMs, BKIIOYAOIYIO NICEBOHAYYHbIE 3HAHMS
U3 pa3ianyuHbIX UucTouyHUKOB (CMU, HayuHO-IONyJIsipHBIE MaTepHalIbl);
paccMaTpuBaTh rJ100anbHBIC IKOJIOTUYECKUE POOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIEHHIO K HUM COOCTBEHHYIO
MIO3ULUIO
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YMmenune co3gaBaThb COGCTBGHHBIG IMHUCbMCHHBIC U YCTHBIC COOGH_IGHI/IH,
000011ast OMOTOTUUECKYI0 HH(OPMAITUIO M3 HECKOJIbKHUX HCTOYHUKOB,
I'paMOTHO HCIIOJb30BAaTh MOHATUHMHBIN arrapar 6I/IOJ'IOI‘I/II/I




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAECPKAHUSA

1

buonorus kak Hayka

1.1

buonoruss — Hayka o >xuBoW mpupojse. Posb Ouonoruu B ¢GopMHpOBaHUU

COBPEMEHHOW Hay4yHOU KapTHHBI Mupa. CHcTeMa OMOIOTHYECKUX HAYK

1.2

Metoapl TO3HAHUS )KHUBOW MPUPOIBI (HAOIIOACHHUE, DKCIIEPUMEHT, OIMCAHHE,
U3MepeHue, KiacCHu(UKaIus, MOACTUPOBAaHUE, CTaTHUCTHUYECKas o0padoTka

JIAHHEIX )

JKuBEBIE CHCTEMBI U UX opraHusanus

2.1

JKusblie cuctembl (OMOCHCTEMBI) KaK MpeaMeT n3ydenus ononoruu. CBoricTBa

OuocucTeM U UX pasHooOpasue

2.2

YpOBHH OpraHu3aiui OMOCHCTEM: MOJIEKYJIIPHO-TEHETUYECKHA, KIETOYHBIH,

OpraHU3MEHHBIN, TOMYJISIIMOHHO-BUI0BOM, SKOCUCTEMHBIN, Onoc(epHbIi

XHUMUYECKUH COCTaB M CTPOCHUE KIIETKU

3.1

XUMUYECKUN COCTaB KJIETKH. XHUMHYECKHE JJIEMEHTBI: MaKpO3JEMEHTHI,
MUKpOdJIeMeHThl. Boma um MuHepanbHbie BemecTBa. DyHKIIUUW BOABI H

MHHCPAJIBbHBIX BCIICCTB B KJICTKC. Ho;mep)KaHHe OCMOTHYECKOro OanaHca

3.2

benku. CoctaB u crpoeHue OEIKOB. AMUHOKHCIOTHI — MOHOMEPHI OEIKOB.
HezameHnMble M 3aMEHUMBbIE AMHMHOKHUCIOTHI. AMMHOKMCIOTHBIM COCTaB.
VY pOBHH CTPYKTYpBI OEITKOBOI MOJIEKYJIbI (IIEPBUYHAS, BTOPUYHAS, TPETHYHAS
Y YeTBEPTUYHAS CTPYKTypa). XUMHYECKUE CBOWCTBa OeNKOB. bronornueckue
GbyHKIMH OETKOB.

®depMeHTHI — OHoornueckue karanuzaropbl. CTpoeHue pepMeHTa: aKTUBHBIN
HeHTp, cyoctpatHas cnenuduuHocth. Kodepmentsl. Buramunbl. Otiamuus

(epMEHTOB OT HEOPTaHMYECKUX KaTaIN3aTOPOB

33

VYraeBoasl:  MoOHOcaxapuibl  (TMIOKo3a, pubo3a UM J1e30KCUpub03a),
nycaxapuabpl (caxaposa, JaKkTo3a) M MOJIMCcaxapulibl (Kpaxmall, TJIMKOTEH,
LeJITI0N1032). bruonornueckne GyHKINU yIiIeBOIOB.

Jlumuael:  TpUTrAMUEpHIbl, crepouabl, ¢dochomunuasl. [mapoduibHO-
ruapodoOHbIe cBolicTBa. buonormdeckue dyHkuuu aunuaoB. CpaBHEHHE

YIJI€BO40B, OEJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHEPTHUU

34

Hykneunosbie kucnorel: JIHK u PHK. Hykneotuast — MoHOMEpHI
HyKJIenHOBBIX KuciaoT. Crpoenue u ¢ynknuu JJHK. Ctpoenue u dyHKIMHA

PHK. AT®: crpoenne u GyHKIIUU




3.5

[MuTonorus — Hayka o kietke. Knerounas reopus. MeTopl H3y4eHHsI KIIETOK

3.6

Krerka kak nenoctHas xuBasi cuctema. O0Iue mpu3Haky KIETOK: 3aMKHYTast
HapykHass MmemOpana, mosiekynbl JIHK kak renernueckuii anmapar, cucreMa

cuHTe3a OeKa

3.7

Tunel KJIETOK: DJyKapuoTHyeckas U mpokapuotuueckas. OcobeHHocTH
CTpPOCHHSI TPOKAPUOTHUYECKOM KieTku. KilerouHas cTeHka OakTepuid.
CrpoeHue »ykapuoTHUYECKOW KJIeTKH. OCHOBHBIE OTIWYHUSl PACTUTEIbHOM,

YKUBOTHOM ¥ TPUOHOM KJICTKH

3.8

[ToBepXHOCTHBIE CTPYKTYpPBHI KJIETOK — KIJIETOYHAsl CTEHKA, TIMKOKAIHMKC, HX
¢dbynknuun. [lnazmarndyeckas memOpana, e€ cBoiictBa u pyHkmuu. [{uTornazma
u e€ opranoupl. OqHOMEMOpaHHbIE OPraHOUABI KJIETKH: SHAOIUIa3MaTHUeCKast
cerb (OIIC), ammapar ['onbmxu, nu3ocombl. [lomyaBTOHOMHBIE OpraHOUbI
KJIETKH: MUTOXOHIPHH, TUTACTHIBL. [IpOMCXOXKIeHIEe MUTOXOHPUHN U TUTACTH/I.
Bunpr nnactun. HememOpaHnHble OpraHoubl KJIETKUA: pUOOCOMBI, KJIETOYHBIN

LEHTP, PECHUYKH, KTYTUKH. DYHKITUU OPTaHOMIOB KIETKU. BKItoueHus

3.9

Anpo — perynsTopHbiii 1eHTp KieTku. CTpoeHHe sapa: siAepHas 000JI0YKa,

KapHOIlJIa3Ma, XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHcnopT BEIIECTB B KIETKE

X(HBHGI[GHTGHBHOCTB KIJIICTKHU

4.1

OOMeH BelecTB, WM METa00IM3M. ACCUMHIIALHMS (TUTACTHYSCKUIT OOMEH) U
JTUCCUMUIISALIUS (PHEPTeTUUECKU 0OMEH) — JIBe CTOPOHBI €AMHOTO IMpoliecca
Merabomm3ma. Tumbl oOMeHa BeHIECTB: aBTOTPOMHBIA M TeTepoTPOGHBI.

Ponb pepmenTOB B 0OMEHE BELIECTB U MIPEBPALEHUU SHEPTUU B KIIETKE

4.2

®dorocunte3. CperoBass u TeMmHoBas (a3bl  ¢dorocuHTe3a. Peaknun
dbotocunTe3a. DhdexTuBHOCTH (PoTOCcHHTE3a. 3HaUYeHHE (HOTOCHHTE3a IS
Ku3HU Ha 3emsie. BrusHue ycinoBuil cpenbl Ha (OTOCHHTE3 U CIIOCOOBI
MOBBIIIECHUS €T0 MPOTYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocHHTe3. XeMOCUHTE3UPYIOIIHe OakTepuu. 3HAUCHUE XEMOCHHTE3a IS

’KU3HU Ha 3eMiie

4.3

DHepreTUYeCKuii oOMEH B KJIETKe. PacIieruieHue BemecTB, BBIJICICHUE U
aKKyMYJIUPDOBaHHE DJHEPTUHM B KJIETKE. JTallbl YHEPTeTUYECKOro OOMeHa.
I'mukonus. bpoxkenue u ero Buabl. KuciaopoaHoe oKUCIEHUE, WIH KIETOYHOE

neixanue. DPGHEeKTUBHOCTh IHEPTETHIECKOT0 0OMEHa

4.4

Peakumu wmarpuunoro cuHTe3a. [eHermueckas wuHbpopmamus u JIHK.
Peanuzamus renerndeckoil nHpopManuu B KieTke. ['eHETHYECKU KOl M €T0
cBorictBa. Tpanckpunuust — wmatpuuHbiii cuHre3 PHK. Tpancmsmua -

6uocunres Oenka. Kogupoanue amuHokuciaoT. Poiabs pubocom B GnocuHTEe3e




Oenka

4.5

Hexnerounsie ¢popmbl xu3Hu — Bupychl. Mcropust otkpeitust Bupycos (.M.
WBanoBckuii). OcOOEHHOCTH CTPOCHUS W KHU3HEIACATEIHLHOCTH BHUPYCOB.
bakrepnodaru. bonesnun pacreHuid, )XKMBOTHBIX W UYEJIOBEKA, BBI3BIBACMBIC
Bupycamu. Bupyc ummyHomeduiuta dvemoBeka (BUY) — Bo3Oyautens

CIINda. ITpodunaxTrka pacpocTpaHeHHsI BUPYCHBIX 3a00J1eBaHHMA

Pasmuoxenue u WHAUBUAYAJIbHOC PAa3BUTUC OPIraHU3MOB

5.1

KreTounslii UK, WM JKU3HEHHBIM LUKI KiIeTku. MHTepdasza u MHUTO3.
[Tpoueccel, mporekaromue B nHTepdasze. Perumkamnms — peakius MaTpUIHOTO
cunateza JIHK. Crpoenue xpomocom. XpOMOCOMHBIH HAO0Op — KapHOTHIL.
JIuniouIHBIE M TaIJIOWJHBIA ~ XPOMOCOMHBIE HAOOpbhl.  XpOMAaTHIBI.
[utonornyeckue OCHOBBI PA3MHOKEHUSI M HMHIUBUAYAJbHOTO pPa3BUTHUSA
OpraHU3MOB.

Henenue kierku — mMuto3. Ctaguu mutosa. [Ipoueccsl, mpoucxoadimue Ha

Pa3HBIX CTAAUAX MUTO3Aa. buonornueckuii CMBICII MUTO3a

5.2

®opMbl pa3MHOXKEHUS OpPraHu3MOB: Oecrojioe u mojoBoe. Buasl Gecnonoro
Pa3MHOXKEHHUS: [JEJIEHUE HAJBOE, NOYKOBAHME OJHO- U MHOTOKJIETOYHBIX,
CrIIopooOpa3oBaHue, BEr€TaTHBHOE pa3MHOXKEHHUE. HckyccTBeHHOE

KJIOHUPOBAHUE OPraHU3MOB, €0 3HAaUCHUC IJId CCICKIUN

5.3

[TooBoe pa3MHOKEHUE, €T0 OTIIMYHUS OT OECIIONOTO.
Meiio3. Craguu menosza. IIporecchl, mpoucxoasume Ha CTaaugax Menosa.
[ToBenenue xpomocom B Meiioze. Kpoccunrosep. buonornueckuid cMbici U

3HaYeHNEe MeNo3a
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'ameTtorenes — mporecc oOpa3oBaHUs TMOJOBBIX KJIETOK Y JKHBOTHBIX.
[TonoBble kene3bl: CEMEHHUKHM U sSMYHUKU. OOpa3oBaHHWe U pa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CIepMaTo30u/l, SIMIEKIeTKa) — CliepMaToreHe3 u
ooreHe3. (OCOOEHHOCTH CTPOCHMSI SIMIICKIECTOK H  CIIEPMATO30HI0B.

OmnonotBopenue. [TapreHorenes

5.5

NunuBuayansbHOe  pa3BUTHE (OHTOTeHE3). OMOPHOHAIBHOE  PAa3BUTHE
(oMOpuorene3). Jrtanbl AMOPHOHAIBHOTO Pa3BUTHSA Yy  TO3BOHOYHBIX
KUBOTHBIX: JpOOJIeHHe, racTpyisiuus, opraHoreHe3. llocTamOpuoHaIbHOE
pazButue. Tumbl NOCTAIMOPUOHAIBHOIO pA3BUTHUS: MPSIMOE, HEIMpsMOe
(muuHoYHOE). BrnusHuMe cpeapl Ha pa3BUTHE OPraHU3MOB; (HAKTOPHI,
CIIOCOOHBIE BBI3BIBATh BPOXKAEHHBIEC YPOJICTBA.

Poct u pasButue pacreHuii. OHTOr€HEe3 IIBETKOBOTO pPAaCTEHUs: CTPOEHHUE

CEMEHH, CTaJNH Pa3BUTHS

HaCJ'IeI[CTBeHHOCTB 1 USMCHYUBOCTHb OPraHN3MOB




6.1

IIpeamer u 3amaum reHetuku. Mceropus pasBuTtus TeHETHKH. Bxian
POCCHICKHX U 3apyOEKHBIX YUEHBIX B PA3BUTHE T€HETUKU. METO bl TeHETUKH
(ruOpUAOIOTUYECKHM, ITUTOTCHETUYECKH, MOJICKYJIIPHO-TEHETUUECKHI).
OcHOBHbIE T€HETUUECKHUE OHATHUS. [ eHeThuecKasi CHMBOJIMKA, UCIIOIb3yeMast

B CX€Max CKpeIlUBaHUN

6.2

3aKOHOMEPHOCTH HACJEIOBAaHUS MPU3HAKOB, YCTaHOBIEHHBIE I'. MeHeneM.
MoHoruOpuaHOe CKpelIMBaHue. 3aKOH eAMHOo0Opasus THOPHIOB IMEPBOTO
nokojieHus. [IpaBuiao MOMUHUpPOBaHHSA. 3aKOH pacHICIUICHHs TPU3HAKOB.
['umoresa unctoTh ramet. [1oTHOE M HETIOJIHOE JOMHUHHPOBAHUE.

JuruOpumHoe  cKpelwBaHWe. 3aKOH  HE3aBUCHUMOTO  HACJIEIOBAHUS
npu3HakoB. llUTOreHeTHYecKue OCHOBBI JUTHOPHIHOTO CKPEUIUBAHUS.
AHanu3upyroniee  CKpemmBaHue.  Vicmonp3oBaHuWe — aHATM3UPYIOIIETO

CKpEITUBaHUSI JIJIs1 OTIPEICIICHUSI TCHOTHUITA 0COOH

6.3

CueruieHHOE  HacienoBaHwe Tpu3HakoB. Pabora T. Moprana mo
CUEIUICHHOMY HacJIeIOBaHUIO TeHOB. HapyleHue clerieHuss T'e€HOB B
pe3yabpTaTe KpOCCHUHIOBepa. XpPOMOCOMHAs TEOpHsl HACIEICTBEHHOCTH.
['eneTnueckue KapThl.

I'eneruka mosa. XpoMOCOMHOE OIpENENieHHE Moja. AyTOCOMBI U TMOJIOBBIE
XPpOMOCOMEI. I'omoramerHsie u reTeporaMCcTHbIC OpPTraHHU3MBI. HaCJIe,Z[OBaHI/Ie

MPHU3HAKOB, CHCIUICHHBIX C ITOJIOM

6.4

N3menunBOCTh. BUIbI MN3MEHUMBOCTH: HEHACIICACTBEHHAS U HACIEACTBEHHAs.
Ponp cpenpl B HEHACIEACTBEHHOM W3MEHYMBOCTH. XapaKTEPUCTUKA
MOAUGUKAITMOHHOW W3MEHUYMBOCTU. BapuarmoHHBIA psiag ¥ BapHUAIlMOHHAS
kpuBad. Hopma peaknum npusHaka. KolM4ecTBEeHHbIE M KayeCTBCHHBIE
OpU3HAKM W WX Hopma peakuuu. CBoiicTBa  MOAM(PHUKAIIMOHHOMN

HU3MCHYUBOCTHU

6.5

HaCJIe,Z[CTBeHHa}I, WM TCHOTUIINYECKass, HU3MCHYUBOCTH. KOM6I/IHaTI/IBHa}I
W3MEHYMBOCTh. Mei03 W TIOJIOBOM TMpoIecc — OCHOBAa KOMOWHATHBHOMU
M3MEHYMBOCTH. MyTalMoHHas HM3MEHYMBOCTh. Kiaccudukamuss MyTanuid:
T'CHHBIC XpOMOCOMHBIG, TCHOMHBIC. I’IEICTOTEI n HpI/I‘-II/IHI:I MyTaI_[I/II\/'I.
MyTtarenssie (GakTopbl. 3aKOH TOMOJOTMYECKHX PSAJOB B HAcCJEICTBEHHOMH

n3MenunBocty H.M. BaBuiosa

6.6

I'enetuka uenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJbl T€HETHUKU
yeJIOBEKA: Te€HEaJIOTMUECKUN, OJIN3HEIIOBBIN, [IATOT€HETUYECKHUI,
OMOXMMHYECKHM, MOJEKYJSIpHO-TeHeTHUecKui. COBpEeMEHHOE OIpe/IeiiCHUE
TrE€HOTHIA: TTOJIHOT€HOMHOE CEKBEHUPOBaHUE, TCHOTUIIUPOBAHUE, B TOM YHUCIIE
¢ momoiwio ITI[P-ananu3a. HaciaeacTBeHHblie 3a001¢BaHUS YEI0BEKA: TCHHEBIC

0oJie3Hy, OoJie3Hn c HaCJIEICTBEHHON MIPEAPACIIONOKEHHOCTBIO,




XpoMocoMHbIe  Oone3nu. Comarhyeckue W T'eHEepaTUBHBIE MYTallUu.
[IpuHtMIBI  370pOBOTO 00pa3a J>KW3HHU, UATHOCTHKH, NPOGUIAKTUKH U
JICUEHUS T€HETHYECKUX 0oJIe3HEH. Meanko-reHeTHYECKOE
KOHCy.HBTI/IpOBaHI/IG. 3HaquHe MGI[HHHHCKOﬁ TCHCTHUKHU B HpGI[OTBpaH_IeHI/II/I 148

JICYCHUH T€HETHYCCKUX 3a00JIEBaHUM YeIOBEKa

Cenexiust opraan3MoB. OCHOBBI OMOTEXHOJIOTUU

7.1

Cenekiusi Kak Hayka U MPOIECC. 3aPOXKJICHUE CENEKIMU U JOMECTUKAIUA.
VYuyenne H.M. BaBwioBa o0 IieHTpax NPOUCXOXKICHUS W MHOT000pasus
KyJIbTYPHBIX pacTeHuil. LleHTpbhl MPOUCXOXKACHHS JOMAIIHUX >KUBOTHBIX.

Coprt, nopoaa, mramm

7.2

CoBpeMeHHbBIE METOIbI CeIeKIIMU. MacCcoBbI U MHANBUIYAIbHBIH OTOOPHI B
CEJICKIIMU pacTEeHUU U >KUBOTHBIX. OIleHKa 3KCcTepbepa. bin3kopoicTBeHHOE
CKpemuBanue — HHOpuAMHT. Yncras nuHus. CKpelUBaHUE YHUCTHIX JTUHUH.
I'eteposuc, wmm ruOpumHas cuina. HepoacTBeHHOE CKpenuBaHue —
aytOpumuar. OtnanéHHas rubOpuam3anus U e€ ycnexw. VICKycCTBeHHBIN
MYTAarcéHe3s " IMOJYYCHUC MOJUIIIIONOOB. I[OCTI/I)KGHI/I}I CCJICKIINU paCTeHHﬁ,

JKUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buorexHonorust Kak oTpacib NPOM3BOACTBA. ['€HHas WH)KEHEpHUs. OTallbl
co3nanusi pekomOnHantHoM JIHK um Tpancrenneix opranmsmoB. Kierounas
unxeHepus. Kietounsle KynpTypbl. MUKpPOKIOHAIbHOE pPa3MHOXKEHHE
paCTeHHﬁ. KHOHI/IpOBaHI/Ie BBICOKOITPOAYKTUBHBIX CEJILCKOXO03SIMCTBCHHEBIX
OpPraHu3MOB. DKOJOTHUECKHe U dTHUecKue mpodnemel. MO — reHerudecku

MOIU(PUIIMPOBAHHBIE OPTAHU3MBI

11 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

DBOJIIOMOHHAS OMOJIOTHS

1.1

DBOJIIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBupgerenscTBa 3Bomouuu. IlaseoHTONOrMYECKUE: TMOCIEI0BATEIBHOCTD
HOSIBJICHUSI BUJIOB B TMAJICOHTOJIOTHYECKON JIETOIUCH, MEPEXOIHBbIC (DOPMBI.
Buoreorpaduyeckue: cxoactBo U paznuuue ¢ayH U (QIop MaTepUKOB U
OCTPOBOB. DMOPHOJIOTMYECKHE: CXOACTBA M PA3IHUUS SMOPHOHOB Pa3HBIX
BUJOB  TO3BOHOYHBIX. CpaBHHMTEIbHO-aHATOMHUYECKHE: TOMOJIOTUYHBIE,
aHAJOTWYHBIC, PYAWMCHTAapHBIE OpPraHbl, aTaBU3MBL.  MOJEKYISIpHO-
OMOXMMHUYECKHE: CXOJCTBO MEXaHW3MOB HACJIEICTBEHHOCTH M OCHOBHBIX

MeTaboIMYECKUX MyTell y BCEX OpraHu3MOB




1.2

OpomtonmonHas Teopuss Y. JlapBuna. Ilpennocwiiku BO3HUKHOBEHUS
JIapBUHU3MA. [[BIOKYyIIHME CHIIBI DBOJIOIMHU BUAOB 1o lapBuHy (M30BITOUYHOE
pa3MHOKEHHE npu OTpaHUYEHHOCTH pecypcos, HeomnpenenéHHas

W3MEHYHBOCTH, 00ph0a 3a CyIIECTBOBAHUE, ECTECTBEHHBIA OTOOP)

1.3

Cunrernueckas Tteopusi sBoionuu (CTD) W OCHOBHBIE €€ MOJIOKEHUS.

MI/IKpOE)BO.HIOI_II/ISI. HOHYJ'DII_[I/ISI KaK €JUHHIa BUJa U 5BOJTIOLHNH

1.4

JBwxkymue cuibl ((pakTophl) SBOJIONMH BHIOB B MpUpojae. MyTalMOHHBIN
MPOIECC U KOMOWHATUBHAS H3MEHYUBOCTh. [lOMySIIMOHHEBIE BOHBI U Apeiid
reHoB. M3zomsimus w murpanus. EcrecTBeHHBIM OTOOp — HampaBIsSIOUTUI
daxTop sBoonH. DOPMBI €CTECTBEHHOTO OTOOPA.

[Tpucnoco0aeHHOCT, OpPraHU3MOB KaK pe3yibTaT 3BOMIONUH. [Ipumepsl
npUcnoco0IeHnuit y opranu3MoB. ApoMopQO3bl U AMO0AIANTAINH.

Bunx wu BumooOpazoBanme. Kpurepun Buma. OcHoBHbIE  (HOpPMBI

BHJI000pa30BaHMUs: reorpaduIecKoe, IKOITOTHIECKOe

1.5

MakposBomrorusi.  DPopMbl  HBOJIONUM:  (pueTHdeckas, JUBEpreHTHas,

KOHBEpreHTHas, mapamienbHas. HeoOpaTumocTs 3BoIOLNN

Bo3HUKHOBEHUE U Pa3BUTHE KU3HU HA 3eMIie

2.1

JloHay4HBIC TNIpEACTABIECHUS O 3apOoKIeHWUW >kU3HU. HayuHble rumoress
BO3HUKHOBEHUS XKM3HU Ha 3emie: aOuoreHe3 W MaHCHepMus. XUMHUYecKas
IBOJIIOLMS. OKCHEPUMEHTAIbHOE IOATBEPKIACHUE XUMHUYECKOW HBOJIIOLMH.
Hauanbnble 3Tansl 6nonorunyeckoit sBomtorun. [ unoresa PHK-mupa. [leprie
KIETKH W uX JBoaonua. DOpMUPOBaHME OCHOBHBIX TPYII JKUBBIX

OpraHU3MOB

2.2

Pa3ButHne xu3HM Ha 3emie mo spaMm u nepuogaMm. Karapxeil. Apxeiickas u
npotepo3oiickas dpbl. [lanmeo3oiickas spa um €€ mepuoabl: KeMOPUHCKHIMA,
OPIOBUKCKHM, CHIIyPUHUCKUN, IEBOHCKUW, KAaMEHHOYTOJIbHBIN, IEPMCKHIA.
Me3o030iickast 3pa U €€ NepHOIbl: TPUACOBBIN, FOPCKHI, METOBOM.

KaiiHozoiickass 2pa W €€ Tmepuojpl: MNaJCOreHOBbI, HEOTCHOBBIN,
AQHTPOIIOTE€HOBBIM. XapaKTepUCTUKA KIMMara U TeOJOTMYECKHX MPOIECCOB.
OCHOBHBIE  3Tambl 3BOJIOLMHM  PACTUTEIBHOIO W JKMBOTHOTO  MHpa.
Apomopdo3bl y pacTeHul U KUBOTHBIX. [losiBIIEeHHE, pacBEeT M BHIMHpPAHUE

TPYII )KUBBIX OPraHU3MOB

23

Cucrema OpraHMuYecKOro MHUpa Kak OTpaxeHue 53BoJouud. OCHOBHbBIE

CHUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB
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OBoronus YeaoBeKa. AHTPOIOJIOTHS Kak Hayka. PasBuTue npeacraBieHuil o
MIPOUCXOXKICHUN YesoBeKa. Meronabl u3yueHus: aHtpornorenesa. CxoacTtsa u
pa3IuyuMsl YeI0BEKa U )KMBOTHBIX. CHCTEMATHUECKOE MOJI0KEHUE UEIOBEKa.

JBwxkymue cuibl (hakTophl) aHTponorene3a. HacinencrBeHHas H3MEHYMBOCTh
U €CTECTBEHHBIH 0TOOp. OOIIecTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPY Ui

Tpy/Za, MBIIJICHUE, PEYb

2.5

OcCHOBHBIE CTaAMM U BETBH DBOJIOLMHU YEIIOBEKA: aBCTpAlIONUTEKH, YemoBek
yMmenslid, Yenoek mnpsaMoxonsamui, YenoBek Heanaepranbckuil, UYenosek
pa3yMHbIi. Haxonku uckonaeMbIX OCTaHKOB, BpeMsl CyLIECTBOBaHMs, 001aCTh

pacripocTpaHeHust, 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPY AU

2.6

YenmoBeueckne  packl. OCHOBHBIE  OOJIBIIME  pachl:  €BPOICOMTHAS
(eBpa3uiickasi), HErpo-aBCTpalloMAHas (PKBATOpHAIbHAs), MOHIOJIOWIHAS
(a3maTcko-aMepuKaHCKas). YepThl MTPUCHOCOOJICHHOCTH IPEACTaBUTENICH
YEJIOBEUECKUX pPAaC K YCIOBUSAM CYIIECTBOBaHHUS. EIUHCTBO uenoBeUeCKUX

pac. Kputuka pacuzma

OpranusMebl ¥ OKpy>Karolias cpeia

3.1

DKOJIOTHs KaK HayKa. 3aJayd U pa3zielibl SKOJIOTUH. METOAbl S3KOJIOTHYECKUX
UCCIIEIOBaHUNA.  DKoJormueckoe  MupoBo33peHue. Cpeabl  oOuTaHHA
OpTaHU3MOB: BOJHAs, HA3eMHO-BO3IyIITHAS, IMOYBEHHAS,

BHYTPUOpPraHU3MEHHAs

3.2

Okonornyeckne (akropel. Knaccupukanuss 5KOJOTHMUECKUX — (HaKTOPOB:
abmotnueckre, OMOTHYECKHE W AHTPONOTeHHbIE. JleficTBHE HKOJIOrMYECKHX

(axTOpPOB HA OPraHU3MBbI

3.3

AlGuotnueckue (GakTOphI: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTOMEPUOINU3M.
[IpucniocoOeHuss OpraHu3MoOB K JCHCTBHIO aOMOTHYECKUX (HaKTOPOB.

buosornueckue puTMsl
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buotnueckue dhakTopsl. Bumbl 6MOTHYECKUX B3aMMOICHCTBUI: KOHKYPEHIIHS,
XUINIHHUYECTBO, HapaBI/ITI/ISM, MyTyaJII/IBM, KOMMCHCAJIN3M (H&XHGGHH‘-IGCTBO,
KBapTHPAHTCTBO), AaMEHCAJIM3M, HEUTpaiu3M. 3HAUYCHHE OHOTHYECKUX
B3aUMOJCUCTBUM  JUIsl  CYLIECTBOBAHHUS  OPraHU3MOB B  IPUPOJHBIX

COo00IIIeCTBAX

3.5

DKOIOTHIECKHUE XapaKTCPUCTHKU  TIOIMYJIAINH. OCHOBHBIE TIOKa3aTeIIH
MnomyJiiquu: 4YucCJICHHOCTD, IJIOTHOCTDH, POKAACMOCTb, CMCPTHOCTL, MIPHUPOCT,

mMurpanus. JJnHaMuka YiCI€HHOCTH MOMYJISIUY U €€ peryJisiius




COOGH.IGCTBa 1 OKOJOTHYCCKUEC CUCTCMBI

4.1

CoobmecTBo opranuzMoB — OuoreHo3. CTpyKTypsl OHMOIIEHO3a: BHJIOBasd,
MPOCTPAaHCTBEHHAs, Tpodudeckas (muiieBas). Bumasl-momuHanTel. CBsI3M B

OHOIIEHO3E

4.2

OkoJjiornueckue cHucTeMbl (9kocucTeMbl). IloHaTtue 00 »dKocucTeMe M|
ouoreorieHo3e. DyHKIMOHATBLHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOIYIEHTHI,
KOHCYMEHTHI, peayleHThl. KpyroBopoT BemIECTB W TIOTOK DHEPrHUH B
skocucteme. Tpodudeckue (MUIIEBbIE) YPOBHHU dKocHcTeMbl. [TumieBbie nenu
u cern. OCHOBHBIE TIOKa3aTeIu SKOCHCTEMBI: OWoMacca, MPOTyKIIHs.
DKOJOTUYECKUE MTUPAMHUIBI: TTPOIYKINH, YUCICHHOCTH, OMoMacchl. CBOMCTBa

9KOCUCTEM: YCTOWYUBOCTb, CAaMOperyJisiiusi, pazsutue. CyKueccus

4.3

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI O3EP U PEK. DKOCUCTEMAa XBOHWHOIO
HJIM IIUPOKOJIMCTBCHHOI'O JIECa.

AHTpPOTIOTEHHBIE ~ JKOCHCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCHCTEMEI.
buonormueckoe M XO3SIICTBEHHOE  3HAUYE€HHWE  arpodKOCUCTEM U
ypOosKOCHCTEM.

buopasznoobpazue kak (akrtop ycToH4uMBOCTH 3KocucTeM. CoxpaHeHue

OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenne B.U. Bepnanckoro o Omochepe. I'panuiibl, coctaB u CTpyKTypa
ounoctepsl. KuBoe BemiectBo u ero pyHkuuu. OcobeHHOCTH O6UOChEpHl Kak
rio0anbHOM 3KOCUCTeMBl. JIlMHaMHU4Yeckoe paBHOBECHE M OOpaTHasi CBSI3b B
ounocepe. KpyroBopoTsl BemiecTB U OMOTCOXMMHYECKHUE IUKIBI JIEMEHTOB

(yrnepona, azota). 3oHaIbHOCTH OHochepbl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseuecTBo B Onocdepe 3eMiau. AHTpOIIOTeHHBIC U3MEHEHUs B Onocdepe.
['mobGanpHBIC YKOIOTHYECKUE TTPOOIIEMBI.
OcHOBa palNMOHATBLHOTO YIPAaBICHUS MPHUPOTHBIMH pecypcaMH U HUX

ucnonb3oBanue. JlocTikeHst OMOJIOTHH U OXpaHa MPUPOIbI




