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TlosicHuTEILHAS 3aICKA

[Tpu pa3paboTKe MpOrpaMMbl MO OHOJOTHU TEOPETUYECKYIO OCHOBY JUISl OTPEACIICHUS
MOAXO0JI0B K (opMHUpoBaHUIO cojepx)aHus ydeOHoro mnpeamera «buonorus» cocraBuiu:
koHuenryaibHbie nonoxkeHus ®PI'OC COO o B3auMooOYCIOBICHHOCTH IIEJCH, COACp)KaHuUs,
pe3ynbTaToB 00ydeHHs U TPeOOBAHUU K YPOBHIO MOATOTOBKH BBIMTYCKHHUKOB, MOJOXEHHS 00
00X IEMsIX ¥ MPUHIUINAX, XapaKTEPU3YIOIMUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPETHETO
obmiero oobpaszoBanusi B Poccuiickoit @eneparyin, a TakKe MOJOKESHHS O CHeupuKe OUOIOTHH,
e 3HAUYECHUU B TMO3HAHUU KUBOM MPHUPOABI U 00ECNEUYEHHUU CYIIECTBOBAHMS YEIOBEYECKOTO
obuiectBa. CorjaacHO Ha3BaHHBIM MOJIOKEHHSM, OIIPEIETICHbl OCHOBHBIE (DYHKIIMU MPOTPaAMMBbI 110
OuoJIoruu u €€ CTPyKTypa.

[Tporpamma o 6uonoruu Jaét MpenCTaBICHUE O HENsIX, 00 00mel cTpaTeruu o0y4YeHus,
BOCIIUTAHUS M PAa3BUTUS O0OydYaromIMXCs cpeacTBaMu ydeOHoro rmpenmera «buonorusy,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpYy, paclpeleieHHue o
paszenaM W TeMaM, PEKOMEHIyeMYIO IOCIIEIOBATeIIbHOCTh MU3YYCHHUS Y4eOHOTO MaTrepuaia c
Y4IETOM MEXKIIPEAMETHBIX H BHYTPUIIPEIMETHBIX CBSI3CH, JJOTUKH 00pPa30BaTEIBbHOIO MPOIIecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yUaroOIXCs.

B mnporpamme mo OHOJOTHMM Tak)Ke YYMUTHIBAIOTCS TpeOOBaHUS K IUIAHHUPYEMbIM
JUYHOCTHBIM, METANPEJIMETHBIM M TPEIMETHBIM pe3ysibTaraM OOydeHUss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB Y4cOHO-II03HABATEIILHON JIEATEIHPHOCTH/yUCOHBIX ACUCTBHI O0yUYaAIONTUXCS 110
OCBOCHHIO COJICPKAHUS OMOJIOTMYECKOT0 00pa30BaHuUs.

B nporpamme mo 6uosnorum (10—-11 kmaccel, 6a30BbIif YpOBEHb) peann30BaH MPHUHIIHUII
MPEEeMCTBEHHOCTH B W3Y4YeHHH Ouonoruu, Onaromaps dYemy B HeW mpocMaTpuBaercs
HAIPABJICHHOCTh HA PAa3BUTHE 3HAHWM, CBSI3aHHBIX ¢ (DOPMHPOBAHUEM €CTECTBEHHO-HAYIHOTO
MHPOBO33PEHHUS, IICHHOCTHBIX OpPUEHTAIMA JIMYHOCTH, OSKOJOTHYECKOTO  MBIILUICHUS,
MPEJCTaBICHU O 3J0pPOBOM 00pa3e >KM3HU U OepeXHBIM OTHOIICHHEM K OKpYyKarolleu
npupoaHoii cpene. [loaTomy Hapsay ¢ H3yueHHEM 00IIeOMOTOTHYECKIX TEOPHi, a TaKKe 3HAHUN
O CTPOCHHWHM HBBIX CHCTEM pPA3HOTO paHTa W CYINHOCTH OCHOBHBIX IMPOTEKAMOIINX B HHUX
MIPOIIECCOB B IPOrpaMMe TI0 OMOJIOTHH yIeJICHO BHUMAHUE UCITOJIb30BAHUIO ITOTYICHHBIX 3HAHUT
B TIOBCEIHEBHOM JKM3HM JUIsl PEIICHUs MNPHUKIATHBIX 3a7ad, B TOM YHCIE: MPOPUITAKTHKU
HACJIEICTBEHHBIX ~ 3a00NIeBaHUN  YeNoBEKa, MEIUKO-TEHETHYECKOrO  KOHCYJIbTHPOBAHUS,
000CHOBaHHUS IKOJIOTHYECKHU IIEJIECO00PA3HOTO TOBEIACHUS B OKPYXKAIOMICH TMPHUPOIHOM cpene,
aHAIM3a BIMSIHHUSI XO3SHCTBEHHOW JEATEIHHOCTH YEJIOBEKAa HA COCTOSHHUE TPUPOTHBIX U
MCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHHUMAHMS K MPUKIAJTHON HAMpaBIEHHOCTH Y4eOHOTO
npenMera «bUONOTHS» MPOAUKTOBAHO HEOOXOTUMOCTHIO 00ECTIeYeHHs YCIOBHUM Ui pelIeHUs
OJIHOM M3 aKTyaJIbHBIX 33/1a4 MIKOJEHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOPasl Mpeoaraet
dbopMUpOBaHHE Yy OOYYAIOIIMXCS CIIOCOOHOCTH aMalTHPOBATHCS K M3MEHCHHSAM JUHAMHYHO
Pa3BUBAIOIIIETOCS COBPEMEHHOTO MHPA.

buonorus Ha ypoBHEe cpemHero oOmiero oOpa3oBaHHsS 3aHMMaeT BaxHoe MecTo. OHa
oOecnieunBaeT (QopMUpoBaHUE y OOydYalOIIMXCs MPEACTaBICHUH O HAayyHOM KapTHHE MHpa,
pacmmpsieT ¥ 0000MaeT 3HaHUS 0 )KUBOU MPHUPOJIE, e€ OTINIUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpTaHHW3aIllMl M OHBOJIOLUU, CO3MaET YCIOBHUS JUISA: TO3HAHUS 3aKOHOB JKUBOH MPUPOIBI,
dbopmupoBanus (yHKIIMOHATHHOW TPAMOTHOCTH, HAaBBIKOB 3I0POBOTO M Oe3omacHoro oOpasa
YKU3HU, SKOJIOTHIECKOTO MBIIIIJICHHS, [ICHHOCTHOTO OTHOIIICHUS K XKUBOU MPUPOJIC U YETIOBEKY.



bonbmioe 3HadeHwe OWONOTHS HMMEET TakkKe JUIsl PELIEHUS BOCHUTATENbHBIX U
pa3BUBAIOIIMX 33Ja4 CPEIHEro ooero o0pa3oBaHus, couuanin3annu odoydatommxcs. M3yuenue
Ouosoruu odecrnednBaeT ycaoBUs A1 (OPMUPOBAHUS HHTEIUIEKTYaIbHBIX, KOMMYHHKAIIMOHHBIX
U UHGOPMALMOHHBIX HABBIKOB, ACTETUYECKON KYyJbTYpbl, CIIOCOOCTBYET HHTErpaluu
OMOJIOTHYECKUX 3HAHUI C MPEJCTABICHUSMU M3 JIPYTHUX Y4eOHBIX MPEIMETOB, B YaCTHOCTH,
¢u3uku, xumun U reorpadun. HazpanHbie MONIOKEHUS O TPeAHA3HAYCHUH Y4eOHOTrO IpeaMera
«buonorus» cocTaBuIM OCHOBY JJIS1 ONPEACTICHHUS OIX0I0B K OTOOPY U CTPYKTYPUPOBAHHIO €TI0
coJlepKaHusl, IPEJCTABICHHOTO B IPOrpamMme 10 OUOIOTHH.

OTt60p conepkanusi yueOHoro npeamera «buonorus» Ha 6a30BOM ypoOBHE OCYLIECTBIIEH C
HO3HUIUN KYJIBTYpOCOOOPA3HOTO MOAX0Ja, B COOTBETCTBHH C KOTOPBIM OOYYarOIIUECs JOJIKHBI
OCBOWTH 3HAHMS M YMEHHs, 3HAUYUMbIC s (POpMUPOBAHMS OOIIEH KyJIbTYphl, ONPEACISIOImne
aJIeKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKPY’KaIOLEH MNPUPOTHON cpele, BOCTpEOOBAHHBIE B
MOBCE/IHEBHOM KHU3HU U MPAKTHUECKON nesTenbHOoCTH. Ocob0e MECTo B ATOM CHUCTeMe 3HAHUI
3aHMMAIOT 3JEMEHTHl COJCpXaHUSA, KOTOpble CIyXaT OCHOBOW i (HOPMUPOBAHHS
IPEJICTaBICHU O COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTUHE MHUpa M IEHHOCTHBIX
OpHUEHTAIUIX JUYHOCTH, CIOCOOCTBYIOUINX I'YMaHU3AlUNA OHOJIOTHYeCKOro 00pa3oBaHusl.

CTpyKTypUpOBaHUE COJEepXKaHUS Y4yeOHOro Marepuaia B HporpamMmme Mo OHOJIOTHUH
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAUEHUS 3HAHUN 00 OTIMYUTENBHBIX OCOOEHHOCTSIX
YKUBOM IIPUPO/IbL, 0 €€ YPOBHEBOM OpraHU3allvy U 3BOJIIOIMH. B COOTBETCTBUY C 3TUM B CTPYKTYype
yueOHoro npeamera «buonorus» BhIIETEHBI CIEAYIOUINE cofepxKaTelbHble TuHUU: «buonorus
Kak Hayka. MeTonbl HaydyHOTo Mo3HaHus», «Kierka kak Ouonmornyeckas cucreMay, «Opranusm
Kak Omonornyeckas cucrema», «CrucrteMa 1 MHOT0OOpa3ne OpraHMYecKoro MHUpay, « IBOJIIOLUS
KUBOU TPUPOABD, « IKOCUCTEMBI U TIPUCYIIHE UM 3aKOHOMEPHOCTH.

Llenp u3ydenust ydyeOHoro mnpenmera «buonorus» Ha 0a30BOM YpPOBHE — OBIQJICHHE
00y4JalIMMUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHANBHOM OpraHU3alluu >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIIOJIb30BaTh 3TU 3HAHUS I TPAMOTHBIX JICWCTBHI B
OTHOIIEHHH 00BEKTOB )KMBOH MPHUPOJIBI U PEIICHUS Pa3IHUHBIX )KU3HEHHBIX TPOOIeM.

JocTiwxkenne nenu u3ydeHus ydeOHoro mnpeamera «buomorus» Ha 06a30BOM ypoOBHE
o0ecreunBaeTcs pelIeHueM caelyomuX 3a1au:

OCBOEHHUE 00YyYaIOIUMHUCS CUCTEMbI 3HaHUN 0 OMOJIOTHYECKUX TEOPUSIX, YUEHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, IMpaBWIaX, CIyXalluX OCHOBOM g  (opMUpOBaHUs
NpEeJCTaBICHUH O EeCTeCTBEHHO-HAy4YHOM KapTUHE MHpa, O METOoJaX HayyHOro IO3HaHMUS,
CTPOCHUHU, MHOT000pasMM U OCOOCHHOCTSAX JKHMBBIX CHCTEM pa3HOrO YPOBHS OpraHU3allHH,
BBIJIAIOIINXCSI OTKPBITHAX U COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHH;

dopmupoBaHre y OOYYarOIIUXCS IMO3HABATEIBHBIX, MHTEIICKTYAIBHBIX W TBOPYECKHX
CIOCOOHOCTEH B Mpoliecce aHalu3a JaHHBIX O MyTSIX pa3BUTHS B OMOJIOTMM HAYYHBIX B3IJISAIOB,
uzel 1 MoIX0JI0B K U3yUEHHIO JKUBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHU3aINM;

CTaHOBJIEHHME Yy oOOydJaromuxcsi oOumel KyJabTypbl, (YHKIHOHAJIBHON TIPaMOTHOCTH,
pa3BUTHE YMEHHU OOBSCHATH M OLECHWBATH SIBIICHHS OKPYXKAIOIIETO MHpA JKUBOH MPUPOABI Ha
OCHOBAHMU 3HAHHH U OMBITA, TOJYYCHHBIX IPU U3yYSCHUH OMOJIOTUH;

dopmupoBaHre y OOYyYarOIUXCS YMEHMH WIUTIOCTPUPOBATH 3HAUYEHUE OHMOJIOTMYECKHUX
3HAaHUH B TPAKTHYECKOW EATETHHOCTH YEJIOBEKa, PAa3BUTHH COBPEMEHHBIX MEIUITMHCKHIX
TEXHOJIOTHI B arpoOUOTEXHOJIOTHIA;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOM MPHUPOIHI,
HE00X0IMMOCTH OEpEeKHOT0 OTHOLICHHUS K HEel, COOIIOIEHUS] AITUYECKUX HOPM IPU MPOBEIACHUN
OMOJOTUYECKHUX UCCIIEJOBAHMIA;



OCO3HAHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHWM JJIsl TIOBBIIIEHUS YPOBHS 3KOJOTHYECKOU
KYJbTYPBI, 17151 OPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS;

[IPUMEHEHNUE NPUOOPETEHHBIX 3HAHUNW M YMEHUN B IOBCEJAHEBHOM JKHU3HMU AJI OLEHKU
MOCNEACTBUIM CBOEH NEATeNbHOCTH MO OTHOIICHHIO K OKpY’XKarouieil cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHUE U COOIOIEHHE Mep TPODHUIAKTHKY 3a00JIeBaHU.

Jis u3yueHus 6uonoruu Ha 6a30BOM ypOBHE CPEAHEro OOIero oOpa3oBaHUsS OTBOJUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 yac B Henento).



Conep:xkanue o0yueHust
10 kaacc

Tema 1. buojsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHUECKUMH WU JIPYTUMH
€CTECTBCHHBIMU HayKamu, (Quiocodueil, 3TUKOW, 3CTETUKONM u TpaBoM. Ponp Ouomoruu B
(GopMHPOBAHNN COBPEMEHHON Hay4HOM KapTHHbBI Mupa. CuctemMa OMOJIOTMYECKUX HayK.

Mertonbl O3HAHUS )KUBOW MPUPOAbI (HAOIIOIEHUE, SKCIIEPUMEHT, ONUCaHUE, U3MEPEHHUE,
KJaccuukanus, MOJAEITMPOBAHUE, CTATUCTUYECKAst 00pabOTKa TaHHBIX ).

JlabopaTopHble U NpaKkTHYecKHue padoThl:

[Ipaktuyeckas pabora Ne 1. «lMcmomb3oBaHuE pPA3IUYHBIX METOJOB MPU H3YUCHUHU
OHOJOTrHYEeCKUX O0OBEKTOBY.

Tema 2. JKuBble cUCTEMbI M UX OPraHU3aIUA.

XKuseie cucrembl (OMOCHCTEMBI) KaK MpeaMeT H3ydeHus Ouosornu. OTiauume >KHUBBIX
CUCTEM OT HEOPTaHUYECKOU MTPUPO/IBI.

CpoiictBa OuocucTeM M HX pazHooOpazue. YPOBHH OpraHM3alud OHOCHCTEM:
MOJICKYJISIDHBIM, ~ KJIETOYHBIM,  TKAaHEBBIM, OPraHU3MEHHBIM,  MONYJALHOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTE0IeHOTUYECKHIA), OMOChHEPHBIA.

Tema 3. Xumuueckuii cOCTaB U CTPOEHHUE KJIETKH.

XUMUYECKUH COCTAaB KJIETKH. XMMUYECKHE 3JIEMEHTBI: MAKPO3JIEMEHTBI, MUKPOIJIEMEHTHI.
Bozna u MuHepanpHbIe BELIECTBA.

@yYHKIMM BOJBl M MUHEpPAJIbHBIX BellecTB B kierke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u ctpoeHue 0elKOB. AMUHOKHUCIOTHI — MOHOMEpHI OenkoB. HezameHnumblie
U 3aMEHHMMblE€ AMHHOKUCJIOTHI. AMHUHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOMN
MOJIEKyJbl (TIepBUYHAsl, BTOPUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUYECKUE
cBoMcTBa OenKkoB. buonornyeckue GyHKIUU OEITKOB.

®epMeHThl — OHojoruyeckue karaiausaTopbl. CTpoeHue (epMeHTa: aKTHBHBIM ILIEHTD,
cyocrpatHas  crenuduuHocth. Kodepmentsl. Butamuubel.  Ormiauuust  (epMEeHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aToOpOB.

VYrieBonbl: MOHOCaxapu bl (TJIFOKO3a, pud03a U 1e30KCHprd03a), Arucaxapusl (caxaposa,
JaKTO3a) W Mojucaxapuibl (Kpaxmall, TJHKOreH, Iejuntoio3a). buonormdeckue ¢yHKINM
YTJIIEBOJIOB.

Jlununer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapodpuibHO-TUAPODHOOHBIE
cBoiicTBa. buonornyeckue ¢pynkuuu aunuaoB. CpaBHEHHE YTIII€BOJOB, OEIKOB U JUIHA0B Kak
VCTOYHUKOB DHEPIHH.

Hyxneunnossie kucnotsl: JJHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIEHHOBBIX KHCIIOT.
Crpoenue u ¢yukuun JJHK. Crpoenne u ¢dynkuum PHK. Bunet PHK. AT®: crpoenue u
GyHKIIH.

[Mutonoruss — Hayka o kierke. KiierouHas Teopusi — mpUMep B3aMMOIECHCTBHS UAEH U
(akTOB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHUS KICTKH.

Knerka kak nenoctHas kuBasi cuctema. OOmiye npu3Haky KJIETOK: 3aMKHYyTasl Hapy KHas
MemOpaHa, mosekybsl JIHK kak renerudeckuii anmapar, cuctemMa CuHTe3a OeJka.



Tumbl KJIETOK: »JyKapHOTHYecKas M HpokapuoThyeckas. OCOOEHHOCTHM CTpPOEHUS
npokapuoTuyeckor kineTku. Kierounas crenka 6akrepuit. CTpoeHHE 3yKapHOTHYECKOH KIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, IVIMKOKAIMKC, UX (DyHKIHH.
[Tna3matnueckass memOpana, e€ cBoiictBa M (yHkuuu. llurormasma u e€ opraHoujbl.
OnnomemOpanubie opranonasl kietku: JIIC, anmapar [onbmaxku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKH: MUTOXOHAPUH, I1acTuipl. IIporicxoxxaeHne MUTOXOHAPUH U Ii1acTUA. Busl
wiactua. HemeMOpaHHbIE OpraHouAbl KIETKH: PUOOCOMBI, KJIETOYHBIH LIEHTpP, LEHTPUOIH,
PECHUYKH, KTyTUKU. DyHKINN OPraHOUAOB KIETKU. BKitoueHus.

SAnpo — perynaTopHblil HeHTp KiIeTkH. CTpoeHue sapa: siiepHas 000104Ka, Kapuoria3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BELIECTB B KIIETKE.

JlaGopaTopHble U NpakTH4YecKHe padoThbi:

Jlaboparopuass padora Ne 1. «M3ydyeHume KaTanuTHUECKON aKTHMBHOCTH (hepMeHTOB (HA
IpUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopatopHass pabora Ne 2. «M3ydyeHHe CTpOEHHUS KJIETOK PACTCHUH, >KUBOTHBIX U
0aKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENaparax U UX OMUCAHHUE.

Tema 4. 7Ku3HeaesiTeIbHOCTH KJIETKH.

OO6men BemiecTB, WIM MeTabOaUM3M. AcCCUMWIAIMUS  (IUIACTUYECKUM OOMEH) u
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO IMpolecca MeTabonusma. Ponb
3aKOHOB COXPaHEHMsI BELIECTB U SHEPTHH B IOHUMaHUU METa00IM3Ma.

Tunel oOMEHa BEMIECTB: aBTOTPOQPHBIA M reTepoTpodHbd. Ponbk ¢epMeHTOB B 0OMEHE
BEILECTB U IIPEBPAILICHUH SHEPTUU B KIICTKE.

®otocunTe3. CBeroBas u TeMHOBass ¢a3bl ¢orocunTe3a. Peakuuu ¢dorocuHTesa.
O¢ddexTuBHOCTH hoTOCHHTE3a. 3HAUEHHE (HOTOCUHTE3A Ui XKU3HU Ha 3emiie. BiusHue ycnoBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XemocuHTe3. XEMOCUHTE3UPYIOIIHEe OaKkTepuu. 3HAUYEHHWE XEMOCHHTE3a I KU3HHU Ha
3emue.

OHepreruyeckuii oOMeH B  KkieTke. PaciieruieHume  BEIIECTB, BbLIEICHHE U
AaKKyMYJIMPOBaHHE SHEPTUHU B KJIETKE. DTalbl S3HEpreTuueckoro ooMena. I nmukonus. bpoxxenue n
ero Buabl. KucimoponHoe okuciaeHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopunuposanue. DPPEeKTUBHOCTb IHEPTETUUECKOT0 OOMEHa.

Peakium marpuuyHoro cuHre3a. [eHerndeckas unpopmaums u JHK. Peanmzanus
TreHeTUYecKo MHpopMaluu B KieTke. ['eHeTnueckuid Koj W ero cBOMCTBa. TpaHCKpUMNLIMS —
matpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHcasuuu. Konuposanue
aMHHOKHUCIOT. Ponk pubocom B OnocuHTe3e Oelka.

Hexnerounsie popmbl xku3HN — BUpychl. ictopust oTkpeitus Bupycos (. Y. IBanoBckwuii).
Oco0OeHHOCTH CTPOEHMSI M JKM3HEHHOTo LuKJIa BUpycoB. bakrepuodaru. bonesnu pacrenui,
’KUBOTHBIX U Y€JIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc nmMmyHonedunura yenoseka (BUY) —
Bo30yautens CIIMJla. OOpaTHas TpaHCKpUIIMs, peBepraza M uHTerpasa. Ilpodunakruka
pacrpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUM.

Tema 5. PazMHOKeHHe M HHAMBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounslii 1uki, wiM KU3HEHHBIM WK kieTtku. MHTepdaza m mwuros. Ilponeccsl,
npoTekaromue B uHTepdaze. Permmukanus — peakuuss marpuyHoro cunte3a JHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HAabOp — KapuOTHIl. JIUMIOMIHBIA M TaIUIOMJIHBIA XPOMOCOMHBIE



HaOopbl. Xpomatuasl. LluTonoruyeckne OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYAJTbLHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenune knerku — muto3. Ctaauu muto3a. IIpoueccel, nporucxoasiiue Ha pa3HbIX CTAIUAX
MuTO3a. brongoruueckuii cMbICiI MUTO3a.

[Tporpammupyemas rubesb KIETKH — alonTo3.

@DopMbI pa3MHOKEHHUS OPTraHU3MOB: OECIIONoe U 1MoJI0Boe. Bupl 6ecronoro pa3sMHOXKEHUS:
JiefieHHe HaJlBOe, MOYKOBAHHWE OJHO- W MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHE, BETE€TATHBHOE
pa3MHoOkeHue. MIckyccTBeHHOE KJIOHUPOBAHHUE OPTraHU3MOB, €0 3HAUYEHUE [T CETICKIIUU.

[TonoBoe pa3MHOKEHUE, €T0 OTJIMYUS OT OECIIONOrO.

Meiio3. Craguu meiosza. [lporeccsl, mpoucxoasmie Ha cragusx meiosza. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. brongornyeckuii CMbICI U 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [losoBBIE Kene3bl:
CEMEHHHUKU M sSMYHUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaro3oup,
AWLEKIeTKa) — crepmaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTPOCHHs SHUIEKICTOK H
cnepmaro3onioB. OmnonorBopenue. [lapreHorenes.

WuauBuayanbHoe pa3BuUTHE (OHTOreHe3). OMOpHOHANBHOE pPAa3BUTHE (IMOPHUOTEHE3).
Otanbl SMOPHOHATBHOIO Pa3BUTHUA Yy MO3BOHOYHBIX JKHBOTHBIX: JIPOOJIEHHE, TacTpyJsius,
opratoreses. ITocramOproHnaibHOe pa3BuTHE. THUNBI TOCTIMOPHOHAIBHOIO PA3BUTHUS: IPSIMOE,
HenpsiMoe (TMYMHOYHOE). BnusHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3bIBATh BPOXKJIEHHBIEC YPOJICTBA.

Poct u paszutue pacrenuii. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOCHHE CEMEHH, CTaIuU
pa3BUTHSL.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

Jlaboparopnas pabota Ne 3. «Habmronenue MuTo3a B KJIeTKaXx KOHYMKA KOpEIlIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Jlabopatopnast pabora Ne 4. «M3ydeHuwe CTpOEHHsI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacsieqcTBeHHOCTh H H3MEHYHBOCTH OPraHU3MOB.

IIpenmer n 3agmaunm reHetuku. Mcropus pasBuTus reHeTuku. Ponb nurtonmoruu u
HMOpHOJIOTHUN B CTAHOBJICHUU F€HETUKHU. BKi1ag pocCHICKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeToapl TEeHETUKH (TUOPUIOIOTUYECKUI, LUTOT€HETHUYECKUH, MOJEKYJISIpHO-
reHeTuuecknii). OCHOBHbIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKasi CMUMBOJIMKA, UCIIOIb3yEMasi B
CXEMax CKpELMBaHUM.

3aKOHOMEPHOCTH  HACJElOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [. MeHnaenem.
Monoru0OpuaHoe CKpelrBaHie. 3aKOH eIMHO-00pa3us rTuOpuI0B epBoro nokojaeHus. [Ipasuno
JOMMHHUPOBaHMsI. 3aKOH pAcIIEIUIEHHs Npu3HakoB. [umore3a uyucroTel raMer. I[lomHoe n
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH HE3aBUCHMOrO  HACJEIOBAaHUS  MPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHMOPHIHOTO CKpEIIMBAaHUSA. AHAJIN3UPYIOILEe CKpelldBaHUE.
Mcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS [Tl OTPE/IeTIeHNs] TeHOTUIIA OCOOH.

CueruieHHoe HacienoBaHue npusHakoB. PabGora T. Moprana no cLeIUIEHHOMY
HacJIeJoOBaHMIO TeHoB. HapyieHue cuenieHus reHoB B pe3yibTaTe KpOCCUHIOBEpA.

XpoMOCOMHas TeOpHsl HACJIECTBEHHOCTH. | eHeTHuecKkne KapThl.

I'eneruka nona. XpoMOCOMHOE OIpEAEIEHUE 110J1a. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NPU3HAKOB, CLEIJIEHHBIX C
MIOJIOM.



M3MeHunBOCTh. BUbl M3MEHYMBOCTH: HEHACIICACTBEHHAs U HACIEACTBEHHAsA. Ponb cpenpl
B HEHACJICJICTBEHHOW HW3MEHUYMBOCTU. XapaKTEPHUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuauuvonsslil psa 1 BapuanMoHHas Kpusas. Hopma peaknuu npusHaka. KomuyecTBeHHbIE U
Ka4yeCTBEHHbIE PU3HAKU U UX HOpMa peakiuy. CBoicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBeHHast, WiaM reHOTUIMYECKasi, U3MEHUYMBOCTh. KOMOMHATHBHAs M3MEHUUBOCTb.
Meiio3 u 1oNOBOM mponecc — OCHOBA KOMOMHATMBHOM W3MEHUMBOCTH. MyTallMOHHAs
u3MeH4MBOCTh. Kiaccugukanuss MyTaluii: TeHHbIE, XpPOMOCOMHBIC, T€HOMHbIe. Yactora u
OpUYMHBI MyTauuid. MyTtareHHble (akTopbl. 3aKOH TOMOJIOIMYECKHX PSJIOB B HACIEICTBEHHON
n3menurBocty H. M. BaBunosga.

BuesinepHast Hacne1CTBEHHOCTh U H3MEHUUBOCTbD.

I'eneruka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T€HETHUKU YEJIOBEKA!
IeHEaNOrnYecKui, OJIM3HELOBBIH, LMTOr€HETUYECKUH, OMOXMMUYECKHH, MOJIEKYJISIPHO-
reHeTnyeckuii. COBpEMEHHOE OIPElEICHUE TEHOTHIIA: IIOJHOT€HOMHOE CEKBEHHUPOBAHHUE,
TeHOTHIIMPOBaHUE, B TOM uucie ¢ nomomsio I1IIP-ananmmu3a. HacnenctBeHusle 3a0oneBaHUS
yelloBeKa: TIeHHble Oosie3HH, OO0JIE3HM C  HAclHeACTBEHHOM  IPeIpacloyiokKEHHOCTHIO,
XpoMocoMHble Oosne3Hu. Comaruyeckue W TreHepaTuBHble MyTauud. CTBOJIOBBIE KIIETKH.
[TpuHIMIBI 370pOBOr0O 00pa3a MHU3HHU, TUATHOCTUKU, MPOPUIAKTHKI U JICUEHUS] T€HETUYECKUX
Oone3Hel. MeauKO-TeHETUUECKOE KOHCYJIbTUPOBAHME. 3HAUEHHE MEAMLIMHCKONW T€HETHUKU B
NPEIOTBPALICHUN U JICYEHUH TeHETUIECKUX 3a00JIeBaHU YeJI0BEKa.

JlaGopaTopHble U NpaKkTH4YecKHe padoThi:

JlaGopatopHas pabota Ne 5. «M3yueHue pe3yabTaToB MOHOTHOPUAHOTO U AUTHOPHIHOTO
CKPEILIMBAHMA y JPO30(HIIBI HA TOTOBBIX MUKPOIPENapaTaxy.

JlaboparopHas padota Ne 6. «M3yueHre MOAMPUKAITMOHHON H3MEHYUBOCTH, TIOCTPOCHHE
BapHaLlMOHHOTO psiJia U BApUALIMOHHON KPUBOI».

JlaGopatopHass pabora Ne 7. «AHanu3 MyTanuuii y JApo30Quibl Ha TOTOBBIX
MUKpOIIpenaparax».

[TpakTrueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YEIOBEKa.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa M IpoLecc. 3apoKICHHUE CENEKIN U nomecTukanus. Yuenne H. M.
BaBmioBa 0 LeHTpax HPOUCXOXKIEHUS M MHOrooOpas3usi KyJbTYpPHBIX pacTeHui. LleHTpsl
MPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, IOPOJa, IITAMM.

CoBpeMeHHbIE METOJIbl CeNeKIMU. MacCOBbI M MHAMBUIYAIbHbBIM OTOOpHI B CENEKLUU
pacTteHHi n >kUBOTHBIX. OLleHKa 3KcTepbepa. biIn3kopoacTBEHHOE CKpelMBaHue — MHOPUIMHT.
Uucras nuaust. CkpeluBaHue YuCThIX TUHUM. ['eTepo3uc, unu rubpuanas cuna. HepoactesenHoe
ckpemuBaHue — aytOpuauer. OtganéHHas ruOpuausanus U e€ ycnexu. MckyccTBeHHBIN
MyTareHe3 W IIOJY4Y€HHUE MOJIUILUIONI0B. JIOCTMIKEHUS CEJIEKIMM pAcTeHMM, XUBOTHBIX U
MHUKpPOOPTaHU3MOB.

buoTtexHonorust kak oTpacib MNPOU3BOACTBA. ['€HHas WH)XKEHepHUs. OTambl CO3/aHus
pexomOunanTHOM JIHK u Tpancrennsix opranusmon. Kiierounas wumxenepus. Knetounsie
KyJbTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOKEHUE pacTeHHil. KiloHMpoBaHMe BBICOKOIIPOYKTUBHBIX
CEJIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M ITHYeckue mnpobiembl. MO —
FeHeTUYECKU MOIU(UIIMPOBAHHBIE OPTaHU3MBI.

11 kaace

Tema 1. DBoJIOIIHOHHAA OHOJIOTUA.



[TpenmnocsUIKy BOSHUKHOBEHUS SBOIIOLIUOHHON TEOPUH. DBOJIIOLMOHHAS TEOPHS U €€ MECTO
B Ouosioruu. BrnusiHue SBOIOIMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.

CauzerenbcTBa 3BoJoLMU. [lageoHTOIOrNYECKHUE: TOCIIE0BATEIBLHOCTD MOSIBIIEHUS BUI0B
B IAJICOHTOJIOTHYECKOW JIeTONUCH, INepexojHble (opmbl. buoreorpaguyeckue: cXoacTtBo u
pasnnuue ¢ayH u QJop MATEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA M pa3Iuyisl dMOPUOHOB PA3HBIX BHUIOB ITO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: T[OMOJIOTMUYHBIE, aHAJOTMYHBbIE, PYAUMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKUE: CXOJICTBO MEXAaHU3MOB HACIEICTBEHHOCTH U
OCHOBHBIX META0OJIMYECKUX ITyTel Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JIapBUHU3MA.
JBuoKkyne Ccuwibl ABOJMIOUMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHME IIpU
OTrPaHUYEHHOCTH PECYpCOB, HeONpelenéHHas HW3MEHYMBOCTb, OOppOa 3a CyILIECTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckast Teopus 3Bostonnu (CTID) u e€ 0CHOBHbBIE TTOJIOKEHUSI.

Muxkposomtonus. [Tomysanus kak eIMHALA BUAA U SBOIIOLHH.

JBwxymue cuiibl ((pakTophl) 3BOJIIOLUM BUAOB B NpHpoje. MyTallMOHHBIM mpouecc U
KOMOMHATUBHAsA U3MEHYMBOCTB. [lomynsuonHbIe BOJIHBI U Apeiid reHoB. M3omamus u Murparus.

EcrectBennblii oTO00p — Hampaistomuid ¢aktop sBomonnd. DopMbel eCcTECTBEHHOTO
otbopa.

[TprucnocoO1eHHOCTh OPraHM3MOB Kak pe3ysbTaT sBoitonuu. Ilpumepsl npucnocobnenuit
y opranu3mMoB. ApoMop(}o3bl U UIM0-aAATITALUH.

Bun u BupmooOpazoBanme. Kpurtepuum Buma. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpauueckoe, IK0JI0rHuecKoe.

Makpospomonus. @opMbl 3BOIIOLMM: (UIETUYECKAsl, TUBEPreHTHAas, KOHBEPIreHTHas,
napaniensHas. HeoGpatumocTs 3Bosonuy.

IIpoucxoxneHue  OT  HECHEUHUAIU3UPOBAHHBIX  IPEIKOB. [Iporpeccupyromas
crenuanu3anys. AJanTuBHasi paaualus.

JlaGopatopHas padota Ne 1. «CpaBHeHuE BUJIOB 110 MOP(}HOIOTHUECKOMY KPUTEPHIO».

JlaGopatopHass pabota Ne 2. «OmucaHue npUCHOCOOJIEHHOCTH OpraHu3mMa u eé
OTHOCHUTEJIBHOTO XapaKTEPA».

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KHU3HU Ha 3emJie.

JloHay4HBIE NIPEICTABICHUS O 3apOXKACHUHU KU3HU. HaydHble rumores3sl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: aOMOreHe3 W MaHCHepMus. XUMHUEecKass 3BOJIIOLUSA. AOHOTeHHBIN CHUHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUYECKUX. DKCIEPUMEHTAIbHOE MOATBEPKACHUE XUMHUECKOMN
sBostoiny. HauanpHble sTansl 6uonorndeckoit spontonuu. ['nnoresa PHK-mupa. ®opmuposanue
MEMOpPaHHBIX CTPYKTYpP M BO3HHKHOBEHHE NPOTOKJIETKU. IlepBble KIETKM U HX HBOJIIOLMAL
®opMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

PazButue xu3nu Ha 3emiie 1o spam u nepuogam. Karapxen. Apxerickas ¥ mpoTepo30ucKas
apsl. [Taneo3olickast apa 1 €€ nepuo/ipl: KeMOPUIICKUHN, OPAOBUKCKU, CUITYypUIICKUH, 1€BOHCKHUH,
KaMEHHOYTOJIBHBIH, IIEPMCKUH.

Me3so30iicKas opa 1 €€ IepUOAbl: TPUACOBBIN, FOPCKUH, MEIIOBOM.

Kaiino3zoiickas 3pa 1 €€ nmepro/ibl: MaJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KIMMaTa M TIeOJIOTMYECKUX IporeccoB. OCHOBHBIE 3Tallbl HBOJIFOLUU
PacTUTENHLHOTO U )KUBOTHOTO MUpa. ApoMopd03bl y pacTeHH 1 )KUBOTHBIX. [TosiBIeHue, paciBer
Y BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.



Cucrema OpraHM4ecKOro MHMpa Kak oTpa)keHue 3BooUnU. OCHOBHBIE CUCTEMATHUYECKHE
TPYIIIbl OPTaHU3MOB.

OBoironusi yelnoBeKka. AHTpONOJOruMs Kak Hayka. Pa3BuTue npeacTaBlIeHUH O
MIPOUCXOKICHUH YesloBeKa. MeToIbl u3yueHus: autponorenes3a. CxoacTBa u pa3andus YeIOBeKa
1 KUBOTHBIX. CHCTEMATUUYECKOE MTOJIOKEHUE YETIOBEKa.

HBwxymue cuibl  (pakTopbl) aHTpomoreHesa. HacnencTBeHHass W3MEHYMBOCTh U
ecTecTBEHHBIN 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIUIl TPya, MBILIUICHHE,
peub.

OCHOBHBIE CTaJIMM U BETBH 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UENOBEK yMEIbIH,
Yenosek mnpsmoxoxasamuii, YemoBek HeaHIepTalbCKui, YenoBek pasymuHblid. Haxonku
HCKOIIaeMBIX OCTaTKOB, BPEMs CYIECTBOBAaHUS, 00JAacTh paclpocTpaHeHHs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HHU, OPYIHSL.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpOIEeOoHaHAas (eBpa3uiicKasi), Herpo-
aBcTpajioujiHas  (dKBaTOpuaibHasg), MOHTOJOUJHAs  (a3uaTcKOo-aMepuKaHckas). YepTsl
IPUCTIOCOOIEHHOCTH IIPEJICTaBUTEIIEN YEIIOBEUECKUX Pac K YCIOBUSAM CylllecTBOBaHUS. EAMHCTBO
yesoBeueckux pac. Kpurtuka pacuzma.

JlaGopaTopHble U NpaKkTH4YecKHe padoThi:

[Ipaktuueckas padora Ne 1. «3yueHue ucKonaeMbIX OCTaTKOB PacTCHUM M KMBOTHBIX B
KOJUIEKLIHASX).

DKCKypeusi «DBOJIONUS OPraHudeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIN WM
KpaeBeauecKuil My3eit).

Tema 3. Opranusmsl 4 OKpYy:Kamoas cpeaa.

Okojorusi Kak Hayka. 3ajadyd M pas3fesibl dKOoJIOrMH. MeToabl 3KOJOrH4eCKHX
UCCIE0BAHUI. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YETIOBEKA.

Cpeapl ~ oOuTaHMs  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3IYIIHAs,  IOYBEHHAs,
BHYTPUOpPraHU3MEHHas!.

Oxonorundeckue (akropsl. Kmaccudukamus skogornyeckux (PakTopoB: aOMOTHYECKHUE,
OMOTHUYECKUE U aHTPOIIOTeHHbIE. JlefCTBUE IKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AbGuoTtnueckue  (akToOpel:  CBET, TeMIeparypa, BIAKHOCTb.  DOTONEPHOAU3M.
[TpucniocoOnenust OpraHu3MoB K AeHCTBHIO aONOTHYECKUX (PaKTOpOB. buosornyeckue puTMsl.

buotnueckue  Qaxtopel. Buabpl OMOTHYECKMX  B3aUMOJEHCTBUH:  KOHKYpPEHLIHUA,
XHUIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, kooneparus, MyTyajlu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJeOHUYECTBO). AMEHCAINM3M, HEUTpaiu3M. 3HaueHUe OMOTHUYECKHX
B3aMMOJIEHCTBUI [ CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU MOMysauu. OCHOBHBIE IOKAa3aTead MOMYJIALUU:
YHUCIEHHOCTh, IUIOTHOCTb, POXAAaeMOCTb, CMEpPTHOCTb, MPUPOCT, Murpauus. JluHammuka
YHUCJIEHHOCTHU NOMYJISIIUU U €€ PeryJIsIusl.

JlabopaTopHble M NpaKkTHYeCKHEe PAdOThI:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0cCOOEHHOCTH PaCTEHUI U3 PA3HBIX MECT
OoOUTaHUS.

JlaGopatopHas pabota Ne 4. «BiusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktuueckas padota Ne 2. «IToacuét MIOTHOCTH MOMYJISIIIMI pa3HBIX BUOB PACTCHUIN.

Tema 4. CooO1ecTBa U IK0JIOTHYeCKHe CHCTEMBbI.
CoobmectBo  opranuzmMoB —  OuouneHo3. CTpykTypsl  OuoleHO3a:  BMJOBasd,
NPOCTPAaHCTBEHHAsI, Tpoprueckas (mumiesas). Bunpl-nomunanter. CBs3u B OHOIIEHO3E.



DKOJIOTHYEeCKHEe cUcTeMbl (dKocucTeMbl). [loHsTHE 00 »KOCHCTeMEe W OHOTeOoIeHO3e.
OyHKUMOHATIbHbIE KOMIIOHEHTbI 3JKOCHUCTEMBI: MPOAYLEHTbI, KOHCYMEHTBI, PEIyICHTHI.
KpyroBopor BemecTB M TOTOK SHEpruud B 3dKocucreme. Tpoduyeckue (MUIIEBBIE) YPOBHHU
skocuctembl. [lumeBbie mnenu u cetu. OCHOBHBIE IOKa3aTeld OSKOCHUCTEMBI: Ouomacca,
OPOAYKIHSA. DKOJOTHYECKHE MHUpPAMUAbL: MPOAYKLHH, YUCICHHOCTH, Ouomaccel. CBoOMCTBa
HKOCUCTEM: YCTOMUMBOCTh, CAMOpETYJIAIuS, pazBuTre. CyKieccus.

[TpuponHble 3KOCHCTEMBL. OJKOCHUCTEMBI 03€p M peK. OJKOcHCTEMa XBOWHOIO WU
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOT€HHBIE SKOCUCTEMBbI. ATpPOIKOCUCTEMBI. YpOo3KocucTeMbl. buonornyeckoe u
XO35IICTBEHHOE 3HaYEHHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

Buopasznoobpasue kak (akrop ycroitunBoctu skocucrteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

Yuenue B. . Bepraackoro o 6uocdepe. I'panuiipl, coctaB u cTpykTypa ouochepst. JKusoe
BemecTBO M ero ¢Qynkmun. OcobenHoctd Ouocepbl Kak TI0O0AIBHOW 3KOCHUCTEMBI.
JluHamugeckoe paBHOBECHE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopotsl BeliecTB U OHOT€OXMMHYECKHE ILHMKJIBI AJIEMEHTOB (YIiiepona, a3oTa).
3onanbHOCTH OuOCchepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Onochepe 3emiau. AHTpONIOreHHBIE U3MEHEHUs B Onocdepe. ['mobanbHbIe
9KOJIOTMYECKHE TPOOIIEMBI.

CocymecTBoBaHH€e MPUPOBI U YeraoBeuecTBa. CoxpaneHue 6MopazHooOpas3usi Kak OCHOBA
yctoiunBoctu 6uochepsl. OCHOBA pallMOHATBHOTO YNPABICHUS MPUPOIHBIMU PeCypcaMu U UX
UCIOJIb30BaHue. JlocTukeHust OMONIOruM U OXpaHa MPUPO/IbIL.



I[lnanupyemMblie pe3yabTaTbl 0CBOCHUS NMPOrPaMMBbI 110 OMOJIOTMH HA 02a30BOM yPOBHE
cpeaHero o0mero od0pa3oBaHust

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K pe3yiabTaTaM OCBOCHHS
00y4JaroIMMHUCS IPOrpaMM CpeHero oo1ero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JInuHOCTHBIE pe3yJIbTAThI

B cTpykType JMYHOCTHBIX pPE3yJIbTaTOB OCBOEHUs IpenMera «buonorus» BblieaeHbI
CIEIYIOIIME  COCTABIIAIOIIME: OCO3HAHME OOYyYaroIIMMMCS  POCCHUMCKOW  IpaKAaHCKOU
UJICHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CAMOCTOSTEIILHOCTH M CaMOOIPENIEICHHUIO,
HaIM4YUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, LEJCHANpaBICHHOE pa3BUTHE BHYTPEHHHUX
yOEXKICHUIM JTMYHOCTH Ha OCHOBE KIIFOYEBBIX LIEHHOCTEW M MUCTOPUYECKUX TPATULUN Pa3BUTHS
OMOJIOTHYECKOT 0 3HAHUS, TOTOBHOCTB U CIIOCOOHOCTH 00YYaOIINXCsl PYKOBOJICTBOBATHCS B CBOCH
ACATCIIBHOCTH LICHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, IPUCYIIUMH CHUCTEME 6I/IOJIOFI/I‘-ICCKOFO
o0pa3oBaHus, HATMYHE KOJIOTUYECKOTO MPABOCO3HAHMSI, CTIOCOOHOCTH CTABUTH LIETH U CTPOUTH
JKU3HEHHBIE IJIaHbI.

JInyaOCTHBIC PE3yJbTaTbl OCBOCHUA IMPECAMCTA «bnonornsy JOCTUI'alOTCA B CIOHUHCTBEC
y‘-IC6HOI\/JI M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCI/If/'ICKI/IMI/I
COLIMOKYJITYPHBIMHU, UCTOPHUYECKUMHU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMu TMOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUA W CaAMOpPAa3BUTUS, PA3BHUTUA BHyTpCHHCfI no3uuuu JIMYHOCTH, IMAaTpUOTU3MaA,
YBaXXEHUA K 3aKOHY M IIPaBOIOPSAIKY, YEIOBEKY TpyZa U CTaplieMy IIOKOJIEHHUIO, B3aHMMHOIO
YBOXEHUS, OEpPEeKHOTr0  OTHOIIGHHWS K  KyJIbTypHOMY  HACIEOUI0O U TPaJulUsiM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoii depeparuu, Npupoe U OKpyKarolen cpee.

JImuaOCTHBIC PE3YIbTATBl OCBOCHUSA yq€6HOFO npeamMeTa «brnonorus JOJDKHBI OTpaXXaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCSl PYKOBOJCTBOBATHCS C(OPMHUPOBAHHON BHYTPEHHEH
NO3ULIMEH JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHMEHTAlMi, MO3UTHBHBIX BHYTPEHHHX
yOeXIeHU, COOTBETCTBYIOIIMX TPAJUIHMOHHBIM IIEHHOCTSM POCCHHMCKOro  OOILEeCTBa,
PACIIMPCHUC KU3HCHHOT'O OIIBITA W OIbITa ACATCIIBHOCTHU B IMPOLCCCE pain3allid OCHOBHBIX
HaHpaBJ'IeHI/II\/JI BOCHHTATEIBHOMN ACATCIIbHOCTH, B TOM YHCJIC B YaCTH:

1) rpakIaHCcKOro BOCIMTAHMSA:

C(OPMHPOBAHHOCTh  TPAXJAHCKOM MO3MLMU  OOydaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOro 00I1eCTBa;

OCO3HAHHUE CBOMX KOHCTHUTYIMOHHBIX IIpaB M O6ﬂ33HHOCT€I>i, YBaA)XCHUEC 3aKOHA U
NPaBOTIOPSIIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATEIbHOCTH NMPU CO3JaHUU YUEOHBIX MPOEKTOB,
peleHnH yueOHBIX U IMO3HABATEIbHbIX 33/1a4, BHITTOJHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTh  OTNPECNSITh COOCTBEHHYIO TIO3UIIMIO TIO OTHOIICHHWIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHHE YYUThIBaTh B  CBOMX JICHCTBUSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUSA JTIOJIEH ¢ pa3HbIMU YOSKJICHUAMHU, KYJIbTYPHBIMU IIEHHOCTSIMU U COLMAIBHBIM
MIOJIOKCHHEM;



TOTOBHOCTb K COTPYAHHUYECTBY B IIPOLECCE COBMECTHOIO BBIMOJHEHUS Y4EOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 3aJlay, YBAXUTEIBHOTO OTHOIICHUS K MHEHHIO
OTIIMOHEHTOB NP OOCYX JACHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CONCPIKAHNUS,

FOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPKTAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel POoIMHON, TOpAOCTH 3a CBOM Kpai, CBOKO
Ponuny, cBOM A3BIK M KYJIBTYPY, POILJIOE M HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLLIEHUE K IPUPOJHOMY HACJIEIUIO U TAMSITHUKAM IPUPOAbI, JOCTHKEHHSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U PAa3BUTHE OUOJIOTHUH,
MOHMMAHUS 3HAueHUsi OWOJOTMH B IO3HAHWU 3aKOHOB MPHUPOJABI, B JKU3HHU 4YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHas yOSKIEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HapoAa;

c(hOopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, ’TUYECKOTO TIOBEICHHS;

CIOCOOHOCTH OLICHUBATh CUTYAIMIO U PUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEro;

OTBETCTBEHHOE OTHOIIECHUE K CBOMM POJUTEIISIM, CO3JJaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSATHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULUAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYasi ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MOHUMaHNE YMOITMOHAILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIIEHHE MPOSIBIAThH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnuTAHHUS, (OPMHPOBAHHUA  KYJbTYPbl 3I0POBbSI M
IMOIUOHAIBLHOIO 0JIArONoJIyYns:

MOHMMAaHWE U peann3alys 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (340pOBOE MUTAHUE,
coOI0fieHre TUTUEHHYECKHUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
perynsipHass (u3uYecKas aKTHBHOCTh), OEpPEeKHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3HUYECKOMY U TICUXUYECKOMY 370POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJCHUS B CUTyallUsIX, YTPOXKAIOIIUX 3JOPOBbIO U )KU3HU JIOACH;

OCO3HAHUE TOCJEICTBUN M HEMPHUSATHS BPEIHBIX MPUBBIYCK (YHNOTPEOJIEHUS aJKOTOJIs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHHUSA:

TOTOBHOCTB K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTb K aKTUBHOM JESATEIHHOCTH TEXHOJIOTHYECKOW M COIMAIbHOM HAPABJICHHOCTH,
CIOCOOHOCTH MHUITMUPOBATH, INIAHUPOBATH U CAMOCTOATEIBHO BHITIOJHSTH TAKYIO IESITEIBHOCTB;

WHTEpEC K pa3imuyHbiM chepam mpodeccHoHATbHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIHN BBIOOp OyAyIIeil nmpodeccun u peaarn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC MIJIaHbL;



TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO MU CaMOOOpPA30BAaHHMIO Ha MPOTSHKEHUM BCEH
KU3HHU;

7) 3K0JIOTHYE€CKOTr0 BOCTIUTAHUA:

9KOJIOTHYECKH 11e1eco00pa3Hoe OTHOLICHHE K MPUPOJIe KaK NCTOYHUKY JKU3HHU Ha 3emie,
OCHOBE €€ CyLIECTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYyJIbTYpbl: MPHOOPETEHUE ONbITA IIAHUPOBAHUS
MOCTYTIKOB ¥ OLICHKU UX BO3MOXKHBIX MOCIIEICTBUN JJIsl OKPYKAIOILEH CPE/Ibl;

OCO3HaHUe T1100aJIBLHOr0 XapakTepa dKOJOTHYECKUX MPOo0JIeM U IMyTel UX peleHus;

CIIOCOOHOCTH UCHOJIB30BaTh MpUOOpETaeMble MPU W3YYEHUH OMOJIOTUU 3HAHUS U YMEHUS
IPHU PEIICHUU MPOOTEM, CBS3aHHBIX C PANMOHAIBHBIM IMPHPOAOINOIL30BaHNEM (COOIIOICHNE
MpaBWJI MOBEICHUS B IMPHUPOJIC, HANPABJICHHBIX HAa COXPAaHEHHE PABHOBECHUSI B JKOCHUCTEMAX,
OXpaHy BHUJIOB, SKOCHCTEM, OHOChephl);

AKTHUBHOE HEINpUATUE JEHCTBHUM, NPUHOCAILIMX BpEN OKPYKAOUIEH NPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOIArONMPUSATHBIC YKOJIOTHUECKHUE IMOCIEIACTBUS MPEANPUHUMACMBIX
JICHCTBUN U NPENOTBPALLATD UX;

HaJIU4ME pPa3BUTOTO HKOJOTMYECKOTO MBIILIEHUS, 3KOJOTMYECKOM KYJIbTYpbI, OIbITa
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI HMH B
MO3HABATEJIbHOW, KOMMYHHKATHBHOW M COIMAIBHOM MPAKTUKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKOM IESITETbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSA HAayKH ¢ OOIISCTBEHHOM TMpPAKTUKH, OCHOBAaHHOTO Ha JHAJIOTE€ KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDPE;

COBEPILEHCTBOBAHUE S3bIKOBOM M UNTATEIBCKON KYJIbTYpPbl KaK CPEICTBA B3AUMOJICHCTBUS
MEXIY JIOJIbMH U IMO3HAHUS MUDA;

MOHWMAaHHE CIEeMU(PUKA OUOJIOTUM KaK HAYKH, OCO3HAHUSA €€ poiu B (HOPMHPOBAHHH
palMoOHAIBFHOTO HAYYHOTO MBIIIUICHUSI, CO3JIJAHUU IIEJIOCTHOTO MPEICTABIIEHUs 00 OKPY KaIOIIEeM
MUpEe Kak O €IWHCTBE TMPHUPOABI, 4YeloBeKa M OOIIecTBa, B TMO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodieM COXpaHeHHUs: TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHU I COBPEMEHHOW ITUBUIIU3AIMH: OOCCTICUCHHS
HOBOTO YpPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS UEIOBEUECTBA, MOUCKA MyTel BBIXOJA U3 TNI0OATBHBIX
HKOJIOTMYECKUX TIPOOJIeM U oOecreueHus nmepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIlUOHATILHOMY
WCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTD B TMOJIYYECHUU OMOJIOTMUECKUX 3HAHWU B IEJSAX MOBBIMIEHUS OOIICH
KyJbTYpbl, €CTECTBEHHO-HAy4YHOHl TIpPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (YHKIIMOHATHHON
TPaMOTHOCTH o0yuarouxcs, GopMUPYEeMOil pU U3y4eHUN OHOJIOTHH;

MOHUMAHWE CYIIHOCTH METOJOB ITO3HAHMS, HCIOJB3YEMBIX B €CTECTBEHHBIX HAyKaXx,
CIOCOOHOCTH HCIOJIb30BaTh TMOJydYaeMble 3HAHWUS [UIS aHaM3a W OOBSICHEHUS SBICHUU
OKPYXAIOIIeT0 MHUpPa M MPOUCXOIAIIMX B HEM HM3MEHEHMI, YMEHHUE JellaThb OO0OCHOBaHHBIC
3aKJTIOYEHHUS. HA OCHOBE HAy4YHbIX (DaKTOB M HMMEIOIIMXCS JaHHBIX C LETbI0 TONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTh CaMOCTOSITEIPHO HCIOJb30BaTh OHOJIOTHYECKUE 3HAHUS JUISI PEIICHHS
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE IIEHHOCTH HAay4YHOW JEeATEIbHOCTH, TOTOBHOCTh OCYIIECTBISTH MPOECKTHYIO U
MCCJIEI0OBATENCKYIO ACSITENPHOCTh MHAUBUIYAIBHO U B TPYTITIE;



TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIYYCHHUIO HOBBIX 3HAaHUU II0 6PIOJIOFI/IPI B COOTBETCTBUHN C KU3HCHHBIMHU
OTPEOHOCTSIMHU.

MertanpenmeTHble pe3yJibTaThI

MetanpeameTHble pe3ysibTaThl OCBOEHUSI ydeOHOro mnpeamera «buonorus» BKIOYAIOT:
3HaYuMble g (OPMHUPOBAHHS MHPOBO33PEHHS OOYYAIOMIMXCA  MEXIUCIHUIUIMHAPHBIC
(MeXTnpeIMeTHbIC) OOIICHAYYHBIE TIOHATHS, OTPAKAIOIINE IIEIIOCTHOCTh HAYYHOW KapTUHBI MHUpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBbIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCleoBaHUe, HAOIIOJeHUE, W3MEpPEHHUE, SKCIEPUMEHT U JIPYTHX), YHUBEpCAJIbHBIC
yueOHbIe JeicTBUS (TMO3HABaTeIbHbIe, KOMMYHHUKATHUBHBIC, PETYJIATUBHBIE), 00eCIeUnBaOIINe
dbopMupoBaHre (PYHKIHMOHATBHONH T'PAMOTHOCTH W COIMAILHON KOMIETCHIIUH OOYYaroIIuXcs,
CIIOCOOHOCTh 00yyJaronmxcst KCII0Ib30BaTh OCBOCHHBIE MEXAUCITUTUTMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaJbHbIC yueOHBbIE ACMCTBHUS B IO3HABATEIbHOU U
COLIMATILHOM MPaKTHKE.

MeranpeameTHbie pe3yJIbTaTbl OCBOCHUSI MPOrpaMMbl CpeIHEro o001iero oOpa3oBaHUS
JTOJKHBI OTPaXkaTh:

OBiaieHHe YHHBEPCAJIbHBIMHM Y4eOHBIMH N03HABATEJIbHBIMH /IHiCTBUSIMH

1) 6a3oBbIe JJOrHYECKHE TeHCTBUS:

CaMOCTOSITENILHO (DOPMYIMpPOBaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

UCIIOJIb30BATh MPU OCBOCHUH 3HAHUN TPUEMBI JJOTMYECKOT0 MBIIIUICHHUS (aHaI13a, CHHTE3a,
CpaBHEHHMs, KiacCU(pUKalUU, OOOOIIEHUS), PACKPBIBATH CMBICH OHMOJOTHYECKUX MOHSITUN
(BBLIETISATH UX XapaKTepHbIC MPU3HAKH, YCTAHABIUBATD CBSI3U C APYTUMU MOHITHUSIMU);

OTIPENIEeTIATh 1NN JEeATeTbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUU HX JTOCTHIKECHUS,
COOTHOCHUTD PE3YNbTAThI ACATEIBHOCTH C TOCTABICHHBIMU LIEJISIMHU;

UCIIONIb30BaTh OMOJIOTMYECKHUE TOHATUS Ui OObSICHEHUsS (AaKTOB U SIBICHUN KUBOU
TIPUPO/IBI,

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHAYKTUBHBIC, 1€TyKTUBHBIE, TI0 AHAJIOTHH ), BBISIBIISTH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUSAX, (OPMYIUPOBATH BBIBOABI U
3aKJIIOUEHUS;

MPUMEHSATh CXEMHO-MO/ICIbHBIE CPEACTBA JJISI MPECTABICHUSI CYIIECTBEHHBIX CBA3EH U
OTHOIIIEHUN B M3Y4YaeMbIX OMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTHBOPEUMM PA3HOTO PoOja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh TUIAH PEHICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHaAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTH, OIEHWBATh COOTBETCTBHE PE3YIHTATOB IIEIISM,
OIICHUBATh PUCKH MOCIEACTBUI JESITEIHOCTH;

KOOPJIVMHHUPOBATh M BBINONHATH pPabOTy B YCIOBHUSX peadbHOr0, BUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pPa3BUBATh KPEaTUBHOE MBIIIUICHUE TTPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE TeHCTBHA:



BJIa/IETh HABBIKAMHM y4€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
pasperieHus: npodsieM, COCOOHOCTBIO U TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY MOUCKY METOOB
pelIeHUs] NPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIe BHUABI ACSITEIBHOCTU IO MOJYYEHHIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAMU, PEOOPa30BaHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYyalUsX, B TOM YHUCIE NPU
CO3/IaHUH YYEOHBIX U COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBINH THIT MBIIUICHHS, BIAJCTh HAYYHOU TEPMUHOIOTHUEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIHUPOBATH COOCTBEHHBIC 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJlM3UpOBaTh 3ajady, BbIABUIATH
TUIO0TE3Y €€ pelIeHus, HAXOIUTh apryMEHTHI JUIsl J0Ka3aTelIbCTBAa CBOMX YTBEPK/ICHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,

AQHAJIM3UPOBATH MOJTYUYEHHBIE B XO/I€ PELICHMS 3a/1a4K PE3YJIbTaThl, KPUTUUECKU OLIEHUBATh
UX TOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIMsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT,

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEpPEeHOoca CPEACTB M CIIOCOOOB JICHCTBUS B
poQeCCHOHATIBHYIO CPEy;

YyMETb IMEPEHOCUTHh 3HAHWS B  I[IO3HABAaTEJIbHYIO U  IPAKTUYECKyl0 olrnactu
KU3HEEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTHHAJIbHBIE MOJXOAbl U PELICHHs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHKAX HH(OpMaIuu (TeKcTe y4eOHOro mocoows,
HAy4YHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBApAX U CIPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIM3UPOBaTh WHGOPMALMIO DPAIMYHBIX BUIOB U (QOpPM
IIPEJICTaBJICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEUNBOCTB;

(GopMyIMpOBaTh 3ampoChl M TNPUMEHATh PazIMYHbIE METOJAbl NpPH IOHMCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsi BEITIOJIHEHHS YUEOHBIX 33]1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3TUYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMaJbHYIO (OpMY THpPEACTaBICHUS OMOJIOTHYECKOM
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TaOIHIIbI, PUCYHKH U IPYroe);

WCIIOJIb30BaTh HAy4YHBINM S3BIK B KA4eCTBE CpEJCTBa NpH paboTe C OMOJOTHYECKOU
uHpopMaLrell: TpUMEHATh XUMHUYECKHe, (U3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIIOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJIQ/IETh HABbIKAMHU pACMO3HABaHUS U 3alIMTHl HHQOpMAIMK, HHPOPMAIIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMH KOMMYHUKATHBHBIMH 1eHCTBUSIMM:

1) obuenue:

OCYHIECTBIISITh KOMMYHHMKAIIUN BO BCEX C(epax KU3HU, AKTUBHO y4acCTBOBATh B JHAJIOre
WIN JIUCKYCCHUU TI0 CYILECTBY O0CY)XJIaeMOH TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBAThH
CYX/IEHUS OTHOCHUTEJIBHO BBINIOJHEHUs IIpe/ylaraéMoil 3ajadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IMKTHBIX CUTYalMid, YMETh CMATr4aTh KOH(QIUKTHI U
BECTH IEPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUS
JPYTUX JIIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs /1eITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOTHI IpU
peleHn: OMOIOTUYECKOH MpoOiIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
(dbopM B3aMMOAEUCTBUS NIPH PELLICHUH yueOHOM 3a1auu;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JCHCTBUH ¢ yu€TOM OOLIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 4l€Ha KOJUIEKTHBA,

OPUHUMATh eI COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPIMHHUPOBATH
JecTBUSA 10 €€ JOCTHXKEHUIO: COCTABIIATH IUIAaH JEUCTBUH, pacpeeiTh POJIM C y4ETOM MHEHHH
YYaCTHHUKOB, 00CYKJIaTh pe3yJIbTaTbl COBMECTHON PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJa U KAXKJIOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/laraTb HOBBIE NPOEKTHI, OLEHMBATh WUJEH C IMO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHbIX CHUTYyalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJaieHHe YHUBEPCAJIbLHBIMM PeryIsTHBHBIMH 1eHCTBUAMM:

1) camoopranu3amus:

UCTIOJIB30BaTh OMOJIOTHMYECKHE 3HAHUS [UIA BBIABICHHA NpoOJIeM M WX pEUICHHS B
KU3HEHHBIX M YYCOHBIX CHUTYAIHSIX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JEUCTBUAX M IMOCTYIKax IO OTHOIIEHUIO K >KUBOW INPHUPOAE, CBOEMY 3I0POBBI0 U 3I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISTh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh M (OPMYJIHPOBaTh COOCTBEHHBIE 33/Ja4l B 0Opa30BaTENbHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYyallUsX;

CaMOCTOSITENIbHO COCTABJISITH IUIaH PELIeHUsl IPoOIeMBbl ¢ YIETOM MUMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHMIO M TPOSIBIICHUIO IMIMPOKOH APYIUIIMH B Pa3HBIX 00JacTAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYAIlHsIM, BHOCHUTh KOPPEKTHBHI B JICATEIBHOCTH, OIEHHBATH
COOTBETCTBHUE PE3YJIbTATOB LIETSIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
U MBICIIUTENIBHBIX POIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIIOIB30BATH MPUEMBI pedIIeKCUU
JUISL OLIGHKY CUTYyallud, BBIOOPA BEPHOTO PEILICHHS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yIbTaTOB ACSITEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYTOTO YEJIOBEKA.

Hpe}lMeTHLIe pe3yJdbTaThbl

[IpenmerHbie pe3ynbTaThl ocBoeHus: nporpaMMmbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKITIOYAIOT crieruduyueckue st yaeOHoro npeamera «buoiorus» HaydHble 3HAHHS, YMEHUS U
crocoObl JeMCTBUH IO OCBOCHMIO, HHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUIbI
JEeSITeIbHOCTH 1O IMOJyYSCHUIO HOBOTO 3HAHUS M NPHUMEHEHMIO 3HAHUH B Pa3IUYHBIX y4eOHBIX
CHUTYAIHsIX, & TAK)KE B PEANbHBIX )KU3HEHHBIX CHUTYallUsX, CBI3aHHBIX ¢ Ononorueil. B mporpamme
IIpeIMETHBIE PE3YJIbTAThl IPEJICTABICHBI 110 TOJaM 00yUYEeHHUSI.

[TpenmetHble pe3yabTaThl 0OCBOCHUS yueOHOro npenmeta «buonorus» ¢ 10 knacce n0onxKHbI
OTpakaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MeCT€ W POJM OHOJIOTMM B CUCTEME HAy4YHOI'O 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HaY4YHOI'O0 MUPOBO33PEHUS, O BKJIA/I€ POCCUICKUX U 3apyOekKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uosnornu, GyHKIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa [l PELICHUs] )KU3HEHHbIX 3a7ay;

YMEHHE PacKphIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHUHOB U TOHITHN: )KU3Hb, KIIETKA,
opranusM, MeTabo113M (0OMeH BELECTB U MPEBpaIleHNEe SJHEPTUHN ), TOMEOCTa3 (CaMOPEryIIsLus),
YpOBHEBas  OpraHU3alUsl  JKUBBIX  CHUCTEM, CaMOBOCHIpOM3BEAEHHE  (PEempoayKLus),
HaCJIe/ICTBEHHOCTh, N3MEHUYHUBOCTb, POCT U Pa3BUTHE;

yMEHHE H3jaraTb OMOJOTMYECKHE TEOpHM (KJIETOYHas, XpPOMOCOMHas, MYTallMOHHAs,
LEHTpajbHas JorMa MOoJeKyJsapHoi Ouonorun), 3akoHbel (I. Menpens, T. Moprana, H. H.
BaBunioBa) u yuenus (0 LeHTpax MHOrooOpas3us U MPOMCXOXKEHUS KyJIbTypHbIX pacteHuil H. U.
BaBuioBa), onpenensts rpaHUIIbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJIa/IeTh METOJaMH Hay4HOTO MO3HaHUS B OMOJIOTMU: HAOIIOAECHHWE M ONMCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHWUM, OpraHu3anus M MpOBEIEHHE OHOJIOrHYEeCKOro
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHUCHUMOCTU MEXIY HCCIEAyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJyYEHHBIX DPE3yJIbTaTOB, HMCIIOJIb30BAaHHBIX HAyYHBIX MOHSATHH,
TEOPH U 3aKOHOB, YMEHHE JIeTIaTh BBIBOJIBI HA OCHOBAHHUH MOJYYSHHBIX PE3yJIbTaTOB;

YMEHHE BBIJICNATh CYIIECTBEHHBIC MPHU3HAKH BUPYCOB, KJIETOK MPOKAPHOT M J3YKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOIIECCOB: 0OMEHa BEIECTB U
NPEBpallCHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOI0 M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIIOI0TBOPEHHS, PA3MHOXKEHUS, UHIAUBUIYaJIbHOTO Pa3BUTHUSA
opranu3ma (OHTOTEHE3);

yYMEHHE MPUMEHATHh MOJTy4YEeHHBIE 3HAHUS Ui OOBSICHEHUs OMOJOTMUYECKHX IMPOLECCOB U
SIBJICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C 1I€IbI0 00eCTIeYeHUs
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/0pOBbSl OKPYXKAIOIIMX JIOAEH, COOIIOACHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpYy)Karolled MNPUPOAHON cpele, MOHMMaHHE HeOoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTUKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Uil PallOHAIBLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pellaTh »JJIEMEHTapHble TEeHETHYECKHe 3a/Jadyd Ha MOHO- U JUTHOpUAHOE
CKpEeIlMBaHUE, CIEIIEHHOE HACJIeI0BaHUE, COCTABIIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUTS IpeJICKa3aHMsI HAaClIe0BAaHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M MPAKTHYECKUEe padOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYT0BAHHEM;

yMEHHE KPUTHYECKH OILICHHBATh W HHTEPIPETHUPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
COJepKaHUs, BKIIOYAIOUIYIO IICEBIOHAYYHBIC 3HAHMUSA W3 Pa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOW HMH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACHEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIEHUs, 000011as
Ouonornyeckyro HHQPOPMALMI0O M3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbIE pe3ynbTaThl OCBOCHUS YueOHOT0 npeamera «buonorus» é 11 knacce nonxKHbI
OTpaXkatTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ W POJU OMOJOTHMH B CHCTEME HAay4YHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYyYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUNMCKHUX U 3apyOeKHBIX yUEHBIX-OUOJIOrOB B pa3BUTHE
Ounonoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKphIBaTh COICP)KaHUEe OMOJIOTHUECKUX TEPMUHOB U IOHATHUI: BHI, TIOMYJISIIHS,
reHo(OoHA, SBONIONMS, JBWXKYIUME CHIbI ((aKTOpBl) SBOJIOIUH, MPUCTIOCOOJICHHOCTD
OpraHU3MOB, BHJ000pa3OBaHUE, SKOJOrHYecKHe (aKTOPbl, HSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, pEIyLIECHTHI, LIETIH MMUTaHUs, SKOJOrHYecKas nupamuaa, OuoreoreHos, ouocdepa;

yMEHHE W3naratb Ouonorndeckue Teopun (dBomronmoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPHS IBOJIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHU u mytell sBomoru A. H. CeBeprioBa, yueHHs O
6uocdepe B. . BepHaackoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHE BIIAJIETh METOJaMH HAYYHOTO MO3HAHWS B OMOJOTHMU: HAOIIOJEHHE W OIMCAHHE
KHUBBIX CHCTEM, TIPOIIECCOB W SBJICHWH, OpraHW3alys H TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBM)KEHUE THUIOTE3bl, BBISBICHHE 3aBHUCHUMOCTU MEXIY HCCIEAYEMbIMU
BEJIMUYMHAMHU, OOBSICHEHHE TOMYUYEHHBIX PpEe3ylbTaTOB, HCIOJB30BAHHBIX HAYYHBIX MOHITHIA,
TEOPH U 3aKOHOB, YMEHHE JIeTIaTh BBIBOJIBI HA OCHOBAHHUH MOJYYSHHBIX PE3yJIbTaTOB;

YMEHHE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHHUSI OMOJIOTHUECKUX O0BEKTOB: BHJIOB,
HOMYJIAUM, TNPOJYLEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOTeOlEHO30B U HKOCHUCTEM,
O0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BUI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHS SKOJIOTMYECKHX (aKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB M TIOTOKA YHEPTUU B AKOCHCTEMAX, aHTPOTIOT€HHBIX N3MEHEHH B
HKOCHUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX IMKJIOB B
ouocdepe;

YMEHHE TMPHUMEHSTHh TMOJTY4YCHHBIC 3HAHUS U OOBSCHEHUS OMOJIOTHUYECKHX IMPOIECCOB U
SIBIICHUM, JIJISI IPUHSTHS IPAKTUIESCKUX PEIICHUH B MOBCETHEBHOMN YKU3HHU C IIETTBI0 00ECTICYCHUS
0€30IIaCHOCTH CBOETO 3[0POBbS M 3J0POBBS OKPYXKAIOIIUX JIO/EH, COOIIOAEHUS HOPM
IPaMOTHOTO TOBEJEHHUsI B OKpYXarolleil NpUpoaHOH cpeae, MOHMMaHUE HEOOXOAMMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
IPUPOJIOTIONIL30BAHMYS,

YMEHHE pelIaTh dJeMEHTapHbIC OMOJOTMYECKHE 3aadd, COCTAaBIATh CXEMBI NEpeHoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (IETIN MMUTAHU);

YMEHHE BBINOJHATH J1a0OpaTOPHBIE U NpaKTU4YecKue padoThl, COOMIOAATH MpaBHUiIa MpPU
paboTe ¢ y4eOHbBIM U 1a0opaToOpHBIM 000pYI0BAHUEM;

yYMEHHE KPUTHYECKH OIICHMBATh W HHTEPIPETUPOBATH WHPOPMAIHMIO OHOJIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIOLIYIO IICEBJOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HCTOYHUKOB (CpEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIOMYJSIPHBIC MaTepHanbl), paccMaTpUBaTh IJIOOABHbBIC
IKOJOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, POPMHUPOBATH 110 OTHOLICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE NHCBMEHHBICE M YCTHBIC COOOLICHUs, 0000Imas
Ouonormyeckyro HMH(OPMALMIO M3 HECKOJIbKMX HCTOYHHMKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TemaTuueckoe miianHupoBanue no omoJiornm B 10 Kiacce

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoabnsie | IlpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
bu6nuoreka [IOK
! bronorns kak Hayka 2 0-5 https://m.edsoo.ru/7f41c292
5 ’KuBbie cucTemMbl U UX 1 bubnnoreka IIOK
OpraHu3aius https://m.edsoo.ru/7f41c292
3 XHUMHYECKUI COCTAB U CTPOEHUE 8 1 1 bubnuotexa [HOK
KJIETKH https://m.edso0.ru/7f41c292
bubmuorexa [JOK
4 JKusHenesaTenbHOCTh KIETKU 6 0.5 https:/m.edsoo.ru/7fA1c292
Pa3zmHOXeHUE M MHIUBUAYATBHOE bu6mmoreka [IOK
5 5 1 0.5
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
HacnencrBeHHOCTE U bu6nuoreka [IOK
6 8 1 15 _
M3MEHYMBOCTh OPraHU3MOB https://m.edsoo.ru/7f41c292
; Cenekiust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
8 PesepBHOE Bpems 1 https://m.edsoo.ru/7f41c292
Oo011ee KOJMYECTBO YACOB IO MPOrpaMmme 34 3 4
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TemaTuyeckoe miaHupoBanue no ouoJiornm B 11 Kiacce

Ne HaumeHnoBaHn KounyecTBO 4acoB DJIeKTPOHHbIE
~ | we pa3zmenoB (uudposbIie)
n/ Bcer | KoHTpoabH IIpakTHyeck
U TeM oOpa3oBaTejibHbIE
n 0 ble paboThI ue padboThbl
NporpamMMbl pecypchl
T —. bu6nuoreka [IOK
1 9 1 1 https://m.edsoo.ru/7f41c
st Ouonorus
cr4
Bo3uukHoBeH
R — bu6nmoreka [IOK
2 P 9 1 0.5 https://m.edsoo.ru/7f41c
KU3HH HA
cr4
3emiie
Opranusmel 1 bubnmnoreka [HOK
3 OKpY Karomiast 5 1 https://m.edsoo.ru/7f41c
cpena cr4
Coo01ecTBa bu6nmoreka [IOK
4 IKOJIOTHYECKH 9 1 https://m.edsoo.ru/7f41c
€ CUCTEMBI c74
bubmuorexa [JOK
PesepBiioe https://m.edsoo.ru/7f41c
5 P 2 c74
BpeMs
Oo011ee KOJIMYECTBO 34 3 25

4acoB MO NMporpamMmme
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