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Kk OOII COO, yTBepkAEHHOI TPUKA30M
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( ¢ IBMECHECHUSAMH )

PaGouasi nporpamma
y4eOHOro npeamMeTa
«buosnorus»
nias 10-11 knaccos

cpenHero o011ero oopa3oBaHus

KonuyectBo wacoB 3aron - 68:
B 10 kmacce — 34 gaca (1 gaca B Hezmemo),
B 11 xmacce — 34 yaca (1 gaca B Hegelmo).

JlanHas paboyas mporpamma cooTBeTcTByeT DefepanibHOil 00pa3oBaTEIBLHON porpaMme
cpeaHero oOImiero oOpa3oBaHUs, YTBEPKIAEHHON mNpukazoM MUHHCTEPCTBA MPOCBEIICHUS
Poccuiickoit ®enepanun ot 18.05.2023 Ne 371.

ITonroroBnena c ucnonbs3oBanueM «Koncrpykropa pabounx mporpammy» https://www.edsoo.ru/

(ID 11037810)

Cpok peanuzanuu: 2 roja

c. EmenbsnoBka, 2026 1.


http://www.edsoo.ru/

MNOACHUTEJBbHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMmsbl 0 OHOJIIOTUH TEOPETHUECKYI0 OCHOBY ISl OMpeaeNeHUs
MOIXO0J0B K (OPMHPOBAHHIO COJACpPXKAHHS ydeOHOro mpeaMmera «bBUONOTHS» COCTaBWIIH:
koHuentyanpabie nonoxeHuss GI'OC COO o B3anMOOOYCIIOBIEHHOCTU II€JIeH, COJep)KaHMs,
pe3ynbTaToB 00y4deHUs: U TpeOOBaHUN K YPOBHIO MOJATOTOBKU BBITYCKHUKOB, IMOJIOKEHHUS 00
OOIIMX IENsSX W MPHUHIIMIIAX, XapaKTePU3YIOMIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro
obmrero oopasoBanus B Poccuiickoit deneparuu, a TakKe MOJOKEHHUS O creupuKe OMOJIOTHH,
e 3HAUECHUHW B IMO3HAHWUU >KMBOW TPUPOJBI U OOCCHEUYCHUH CYIICCTBOBAHMS YEIOBEUECKOIO
obmrectBa. CoryiiacHO Ha3BaHHBIM TTOJIOKEHUSIM, OMpeIeNieHbl OCHOBHBIC (DYHKIIMU MPOTPaMMBbI
110 OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma o Guosioruu Ja€r mpeAcTaBieHne o Lensax, 00 obell cTpateruu o0y4yeHus,
BOCIIUTaHUS W DPa3BUTHS O0OydyalolMXCs cpeacTBaMu ydeOHoro mpeamera «buomorus»,
olpenenseT 00sA3aTeNbHOE MPEIMETHOE COACPKAHHUE, €ro CTPYKTYPY, paclpeneieHue Io
paszenaMm U TeMaM, PEKOMEHIYEMYIO IMOCIJICIOBATEIHbHOCTh U3YUYCHUS Y4eOHOrO MaTepuana C
y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKHM 00pa30BaTeIbHOTO IMpolecca,
BO3paCTHBIX 0COOEHHOCTEH 00YJarOIUXCS.

B mporpamMmMe 1O OHOJOTMHM TakKKe YYUTBHIBAIOTCS TPEOOBAaHUS K IIJIAHHPYEMBIM
JUYHOCTHBIM, METalpPEIMETHBIM W TPEAMETHBIM pe3yibTaTaM OOy4eHUs B (HOPMHUPOBAHHH
OCHOBHBIX BHJIOB y4e€0OHO-TTO3HABATEIbHON JESITENBHOCTH/Y4eOHBIX NeHCTBUN 00yJaroImuXCs Mo
OCBOGHUIO COJIepKaHUs OMOIOTHYECKOTr0 00 pa30BaHMSL.

B nporpamme mo Ouosoruu (10—11 kmaccel, 0a30BbIii YPOBEHB) peaji30BaH MPUHITUI
MPEEMCTBEHHOCTH B HW3YYCHHHM OHWOJIOTHMH, Onarojaps YeMy B HEW MpoCMaTpUBAETCS
HAIPaBJIICHHOCTh HA Pa3BUTHE 3HAHHM, CBA3aHHBIX ¢ (DOPMHUPOBAHHEM ECTECTBEHHO-HAYYHOT'O
MHUPOBO33pEHHS, I[EHHOCTHBIX OPHEHTAMKA  JUYHOCTH, OKOJOTHMYECKOTO  MBIIIJICHHS,
IpEACTaBICHUNH O 370pOBOM oOpa3e JKU3HM U OEpeKHBIM OTHOIIEHHWEM K OKpysKarouei
npupogHoi cpene. IloaTtomy Hapsay ¢ u3ydeHHeM oOOUIEOMOJIOTHYECKHX TEOpHiH, a Takke
3HAHHUI O CTPOCHHH JKUBBIX CHCTEM PAa3HOI'0 paHTa M CYIIHOCTH OCHOBHBIX IMPOTEKAIOIIUX B HUX
MPOIIECCOB B TPOTrpamMMme IO OHOJIOTMH YIEICHO BHHMAHHE HCIOJG30BAHUIO MOTYYCHHBIX
3HAHWI B TIOBCEIHEBHOW KU3HU JJIsl PEUICHHs IPUKIATHBIX 32/1a4, B TOM YHCIe: TPOPUIAKTUKA
HACJIEZICTBEHHBIX ~ 3a00JICBaHUI  4YENOBEKa, MEIUKO-TEHETHYECKOro KOHCYJIbTHPOBAHUS,
00OCHOBaHUS SKOJOTHYECKH I€JeCO00pa3HOro MOBEACHUS B OKPYXKAIOIIEH MPUPOTHON Cpejie,
aHaJM3a BJIMSHUS XO3SHCTBCHHOW JCSITCILHOCTH 4YEJIOBEKA HA COCTOSHHE MPUPOIHBIX H
WCKYyCCTBEHHBIX DKOCHCTEM. Y CHJICHHE BHMMAHHS K MPHUKIATHOW HAMPABICHHOCTH Y4eOHOTO
npeamera «bruoNIorHs» MPOIUKTOBAHO HEOOXOAMMOCTBIO O0OECIeUeHHUsl YCIOBUU NIl pelIeHuUs

OJHOH u3 AKTYAJIbHBIX 3aJa4 HIKOJIbHOI'O OMOJIOTUYECKOrO O6p330BaHI/I${, KOTOpasd Mmpearnojaract



¢dbopMupoBaHUE y OOYYaIOUMXCSA CHOCOOHOCTH aJalTHPOBATHCS K HM3MEHEHUSM JAMHAMUYHO
pa3BUBAIOIIErOCsS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHe cpeaHero oOuiero oopa3oBaHMsl 3aHUMaeT BaxkHoe MecTo. OHa
obecrieunBaeT (GopMHUpOBaHHE y OOYyYaroOLIMXCS IMPEICTaBJICHUM O HaydHOM KapTHHE MHPA,
pacmupsier 1 00001IaeT 3HaHUSI O KUBOH MpUpOJIe, €€ OTIMUUTEIbHBIX MMPU3HAKAX — YPOBHEBOM
OpraHu3allMd U D3BOJIOLMUH, CO34AET YCIOBUS [JA: MO3HAHMS 3aKOHOB JXHUBOW IPHUPOJIEL,
¢dopmupoBanus (YHKIMOHATIBHONW T'PaMOTHOCTH, HaBBIKOB 3J0pPOBOr0 M Oe3omacHoro obpasza
KHU3HU, SKOJOTUYECKOTI0 MBIIIIICHUS, IIEHHOCTHOT O OTHOLIEHHUSI K KUBOM MPHUPOJIE U YETIOBEKY.

Bonpiioe 3HadeHne OWONOrMS HMMEET TakXkKe ISl pEIICHUS BOCHUTATEIbHBIX U
pa3BUBAIOIIMX 3a/1a4y CpeHero oduiero odOpa3zoBaHus, couuanu3anuu odoydarommxcs. M3ydenue
Ouonoruu obecrieynBaer yCIIOBUS IS ¢dbopmHupoBaHus UHTEJIEKTYalIbHBIX,
KOMMYHMKAIIUOHHBIX U MH(OPMALMOHHBIX HAaBBIKOB, 3CTETUYECKOH KYJBbTYpbI, CIIOCOOCTBYET
UHTETpalluu OMOJIOTMYECKUX 3HAHMM C MPEACTaBICHUSAMHM M3 APYTrUX y4eOHBIX MPEAMETOB, B
4aCTHOCTH, (pU3MKHU, XUMHUU U reorpaduu. HazpaHHble MOJ0XKEHNs O peAHa3HaAYeHUU y4eOHOro
npenMera «bHONOrMA» COCTaBUIM OCHOBY JJIsI ONpEAETCHUs IOAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHIO €r0 COACPKAHUS, [IPEICTABIEHHOI0 B IPOrpaMMe M0 OMOJIOTHH.

OTt60p comepkanust yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH
C MO3UIMH KYJIbTYpOCOOOPa3HOro MOJX0/a, B COOTBETCTBUH C KOTOPHIM 00YYaIOUIHECS JTOJKHBI
OCBOWTH 3HAHUS U YMEHHS, 3HAUMMBbIe 11 (OPMHUPOBAHUS OOIIEH KYyJIbTYpbI, ONpPEACIIONe
aJIeKBaTHOE IIOBEJECHHE YEeJIOBEKa B OKpYXKarolledl HpHUpPOIHOH cpene, BOCTpeOOBaHHBIC B
MOBCETHEBHOM JKU3HHU M MPAaKTUYECKOH nesTenbHocTH. Ocoboe MecTo B 3TOM cHcTeMe 3HaHUM
3aHMMAIOT 3JIEeMEHTHl CONEp)KaHUS, KOTOpble CIyXaT OCHOBOM 1  (HOpMUPOBAHUS
MPEICTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHE MHpa M IL€HHOCTHBIX
OpPHEHTALUAX JINYHOCTH, CIIOCOOCTBYIOIIMX I'YMaHU3AIMH OMOJIOTHYECKOro 00pa3oBaHMsL.

CTpyKTypUpOBaHUE COJEpKaHUs y4yeOHOro Marepuana B IporpamMme IO OHOJIOTHU
OCYILECTBJICHO € y4ETOM NPHOPUTETHOIO 3HAYEHUs 3HAHUHM 00 OTIMYMTENBHBIX OCOOEHHOCTSIX
KUBOM IPUPOABI, O €€ ypPOBHEBOW OpraHU3allMM U HBOJIOLMU. B COOTBETCTBHMM C 3THM B
CTpYKTYype yueOHOro npenmera «buosiorus» BblAEIEHBl CIEAYIOIINE COAECPKATEIbHbIE JTUHUU:
«buosorus kak Hayka. MeToabl Hay4yHOro Mo3HaHuUM, «KieTka kak Ononoruyeckas CUCTEMay,
«Opranu3m Kak Ouosiornueckas cucrema», «CrucremMa U MHOrooOpasue OpraHH4ecKoro Mupay,
«OBOJIIOLIUS )KUBOU MPUPOIBIY, «DKOCUCTEMBI U MIPUCYLINE UM 3aKOHOMEPHOCTH.

Henbp u3ydyenuss yueObHoro mpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJIaJICHUE
00y4aloIMMHCA 3HAHUSMH O CTPYKTYPHO-(YHKIIMOHAJIBHOH OpraHu3allMM >KUBBIX CHCTEM
Pa3HOro paHra u nNpuoOpeTeHre YMEHUH UCIOIb30BaTh 3TH 3HAHMS JUIA TPAMOTHBIX JeHCTBUI B

OTHOIIIEHNH O0BEKTOB JKHUBOM MMPpUPOABI U pCHICHHUA PA3JIMYHBIX JKU3HCHHBIX HpO6J’I€M.



JlocTikenue 1enu u3ydeHus ydeOHoro mpeameta «buonorus» Ha 06a30BOM YypOBHE
o0ecreunBaeTcs peleHneM CIeayoIHX 3a1a4:

OCBOCHHE OOYYaIOUIMMHUCS CHUCTEMBl 3HAHUH O OMOJOTMYECKHX TEOPHSX, YUCHHSIX,
3aKOHaX, 3aKOHOMEPHOCTSX, THIIOTe3aX, MpaBHJaX, CIYXalldX OCHOBOW Ml (popMHUpOBaHUS
MPEJCTaBICHUN O €CTeCTBEHHO-HAyYHOH KapTHHE MHpPa, O METOJax HAyYHOTO MO3HAHUS,
CTPOEHHM, MHOT0OOpa3uu M OCOOEHHOCTSX JKUBBIX CHUCTEM pA3HOTO YpPOBHS OpraHHU3allHH,
BBIJTAIONINXCS OTKPBITUSX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

dopmupoBaHue y O0YYarOIIMXCS MO3HABATEIBHBIX, HHTEIUICKTYAIbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B MPOIIECCE aHaIM3a IaHHBIX O MYTAX Pa3BUTUS B OMOJIOTMU HAYyYHBIX B3TJISIOB,
UAeH M MOJX0M0B K H3yYSHHIO KUBBIX CUCTEM Pa3HOTO YPOBHS OPraHU3aAIIH;

CTaHOBJICHHE Yy OOydJaromuxcsi oOmel KynbTypbl, (GYHKIHOHAIbHONH TI'PaMOTHOCTH,
pa3BUTHE YMEHHH OOBSICHATH M OLICHUBATh SIBJICHUS OKPY)KAIOIIEro MHpa >KUBOM MPHUPOJILI Ha
OCHOBAaHWU 3HAHWUU U OIIBITA, TIOTYYCHHBIX TPH U3YYECHUH OMOJIOTHH;

dbopMupoBaHre y 00yYarolmUXCsi YMEHUN HIUTIOCTPUPOBATH 3HAUEHUE OMOIOTHYECKUX
3HAaHMWA B TPAKTHUYECKOW NEATETbHOCTH 4YENOBEKa, pPa3BUTHH COBPEMEHHBIX MEIHIIMHCKHX
TEXHOJIOTUH U arpoOMOTEXHOJIOTHiA;

BOCITUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH IIO3HAHHS YEJIOBEKOM >KHBOH IIPHPOJIBI,
HEOOXOIMMOCTH OEepEeXHOTO OTHOIICHHS K HEH, COOJIIOJICHNsT STHYECKUX HOPM IIPH TPOBEICHUN
OHMOJIOTMYECKUX HCCIIEIOBAHUI;

OCO3HAHUE I[EHHOCTH OMOJIOTMYECKUX 3HAHUU JUIS MOBBIIICHUS YPOBHS 3KOJIOTHYECKOU
KYJIBTYPBI, JUTsl QOPMUPOBAHHS HAYYHOTO MU POBO33PCHHS;

NPUMEHECHUE MPHOOPETEHHBIX 3HAHWA U YMEHHH B MOBCEAHEBHOW JXU3HU JUIS OLICHKU
MOCJIEICTBUI CBOEH JEATEIPHOCTH IO OTHOIIEHHIO K OKpYKalomel cpene, COOCTBEHHOMY
3J10pOBBI0, 00OCHOBaHUE U COOJII0IEHHE Mep MPOPUIAKTUKY 3a001eBaHU.

B cucreme cpennero oGmiero odpazoBanusi yueOHbIi npenmer «buonorusy», usyyaemblit
Ha 0a30BOM YpOBHE, SBJISIETCS 00S3aTEIbHBIM Y4EOHBIM MTPEIMETOM.

st u3yuenus Ouonoruu Ha 6a30BOM YPOBHE CpeAHEro o01ero o6pa3oBaHusi OTBOJUTCS
68 gacos: B 10 kmacce — 34 gaca (1 yac B Henemo), B 11 xmacce — 34 gaca (1 gac B Henenio).

COJAEP)KAHUE OBYUYEHMUS

10 KJIACC

Tema 1. buosiorusi kak Hayka.

buonorus xak Hayka. CBsi3b OMOJNOrMM € OOIIECTBEHHBIMU, TEXHUYECKUMH U IPYTHUMH
€CTeCTBEHHBIMH HayKamH, Quiocodueil, dTHKOH, dcTeTukod u mpaBoMm. Ponp Ouonoruu B

(hopMUpOBaHNU COBPEMEHHON HAyYHOU KapTUHBI MUpa. CucTeMa OMOTOrHYeCKHX HayK.



MeTozp! TO3HAHUS KUBOHM MpUpoAs! (HAOII0ACHNE, YKCIEPUMEHT, Ol CaHue, U3MEPEHUE,
KnaccuuKaius, MOAEIMPOBaHNE, CTATUCTHYECKAst 00pabdOoTKa JaHHBIX).

JdeMoHcTpanuu:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konbnos, /x. Yorcon n ®@. Kpuk.

Tabmuipl U cXeMbl: «MEeTOIbI TO3HAHUS JKUBOU IPUPOJIBI.

JlabopaTopHblie M MpakTHYeCKHe PadoThI:

[Ipaktnueckass pabora Ne 1. «Mcnosnb30BaHME pa3IUYHBIX METOJOB IPU H3YUYEHUU
OMOJIOTUYECKUX 00BHEKTOBY.

Tema 2. ’)KuBble cucTeMbl M NX OPraHU3alMs.

Xusble cuctembl (OMOCHMCTEMBI) KaK NMpeAMET H3ydeHHsl Ouonoruu. OTIMuYue KUBBIX
CHCTEM OT HEOPraHUYECKON IPUPOABI.

CpoiictBa OmocucreM M UX pa3HOOOpa3we. YPOBHU OpraHu3alud OUOCHUCTEM:
MOJEKYJISIPHBIM,  KJETOYHBIM,  TKAHEBBIM, OPraHU3MEHHBIA,  MOMYJISILMOHHO-BUAOBOM,
9KOCHCTEMHBIN (OMOreoeHOTUYECKu), OnochepHbIi.

JdemoncTpauuu:

Tabmuner u cxembl: «OCHOBHBIE MPU3HAKU JKU3HW», «YPOBHU OpraHU3alUU >KUBOU
TIPUPOIBIY.

Ob6opynoanue: Mmoaens monekyisl JIHK.

Tema 3. XumMu4ecKnii COCTaB M CTPOCHUE KJIETKH.

XAMUYECKMH  COCTaB  KJIETKH. XUMHYECKHE  DJIEMEHTBI:  MAKpOXJIEMEHTHI,
MUKpO3JeMeHThl. Boga 1 MUHepasibHbIE BEIllecTBa.

OyHKIMK BOJABl M MMHEpAJbHBIX BellecTB B KieTke. llommepxkaHue OCMOTHYECKOTO
OamaHca.

benku. CoctaB u ctpoeHue 0enkoB. AMUHOKHUCIOTEI — MOHOMEpHI OenikoB. HezameHnumble
U 3aMEHUMble aMHHOKHCIIOTHl. AMHHOKUCIOTHBIM COCTaB. YPOBHH CTPYKTYphl OEIKOBOM
MOJIEKYJbl (MepBUYHAs, BTOpPUYHAS, TPETUYHAs M YETBEPTUYHAs CTPYKTypa). XHUMHUYECKUE
cBoiicTBa O6enkoB. buonornueckue GyHKIMN OEITKOB.

depMmeHTHl — Ouosoruueckue katanus3atopbl. CTpoeHue ¢epMeHTa: aKTHUBHBIA LIEHTP,
cyoctpatHas crneuupuyHocte. Kodepmentsl. Butamunbl.  Otnuumst  (GEpMEHTOB  OT
HEOPraHWYECKUX KaTaau3aToOPOB.

VYrineBoael: MoOHOcaxapuabl (TJIOKO3a, pubo3a ©  Je30KCHpHO03a), Arcaxapuibl
(caxaposa, JlakTo3a) M TMOJHMcaxapuabl (Kpaxmand, TJIHMKOTEH, Ie/UII0Jio3a). buonorundeckue

(YHKIMH YTIIEBOIOB.



Jlunuael:  Tpurauuepuabl, GochoNunuabl, CcTepouabl. [ uapoduIEHO-THAPOPOOHBIE
cBoiictBa. buonornueckue ¢pynkuuu munuaoB. CpaBHEHHE YrieBOJIOB, OCIKOB U JIMIUAOB KaK
HCTOYHUKOB SHEPTUU.

Hyxnennossie kucnotsl: JJHK n PHK. Hykieotnasl — MOHOMEpBI HyKJIEHHOBBIX KHCIIOT.
Crpoenne u pynkuuu JIHK. Crtpoenue m ¢ynkumu PHK. Bumer PHK. AT®: ctpoenue u
(byHKIHH.

[uronorus — Hayka o kineTtke. KnerouHas Tteopus — mpumep B3aUMOACUCTBUS UACH U
(akTOB B HAYYHOM MO3HaHUHU. MeTOIbl U3yUeHHUS KIIETKH.

Knerka kak nenocrtHas >xuBast cuctema. O0uye Npu3HaKM KJIETOK: 3aMKHYyTasl Hapy>KHas
MeMmOpaHa, monekyisl JIHK kak renernueckuii anmnapar, cUCTeMa CUHTe3a Oenka.

Tunel KIETOK: 3yKapuoTHueckas M THpokapuotudeckas. OCOOCHHOCTH CTPOCHHUS
npokapuoTudeckoi kietku. Knerounas crenka Oaktepuii. CTpoeHne 3yKapHOTHUECKON KIIETKH.
OCHOBHBIE OTJINYHS PACTUTENILHOM, )KUBOTHON U I'PUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, UX (PyHKIUH.
[Tna3zmatnueckass memOpaHa, e€ cBodcTBa M (QyHKIuU. lluTtomasma u e€ oOpraHoubl.
OnnomemOpanusbie opranousl kinetku: DIIC, anmapar ['onbmku, muzocomsl. [TonyaBToOHOMHBIE
OpPraHoWJbl KJIETKH: MHUTOXOHIPHH, IIACTUAbL. lIpomcxokaeHne MUTOXOHAPHUM M IJIACTHA.
Bunel mnactun. HememGpaHHble OpraHou bl KIETKH: pUOOCOMBI, KIIETOUHBIN LIEHTP, LIEHTPUOJIH,
PECHUYKH, KT'YTUKU. DYHKIUU OPraHOMI0B KJIETKU. BKimtouenus.

Snpo — peryasTopHblii HeHTp KiIeTKu. CTpoeHue aapa: saepHas 000J04Ka, KapuoIaa3ma,
XpOMATHUH, SAPBIIIKO. XPOMOCOMBI.

TpaHCcOpT BEIIECTB B KIIETKE.

JdeMoncTpanuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. Illneiinen, P. Bupxos, [Ix. Yorcon, @.
Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbl:  «Pacnipenenenre XMMHMYECKHMX 3JE€MEHTOB B HEXUBOW IPUPOIE»,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B )KUBOM IIPUPOLEY.

Tabmunel u cxembl: «llepuoanueckas TabiauIa XHUMHYECKUX 3JIEMEHTOB», «CTpoeHHe
MOJIEKYJIbI BOfbI», «brocunTes Oenka», «CTpoeHne MolieKybl 0enkay, «CtpoeHue GpepMeHTay,
«HyxnennoBbie kucnotel. JJHK», «Ctpoenue monekynsl AT®», «CTpoeHHe 3yKapuOTHYECKOU
KiIeTkn», «CTpoeHue >KMBOTHOW KIETKW», «CTpOEHUE pacCTUTENbHOU KIETKN», «CTpoeHue
MPOKAPUOTUYECKON KITETKH», « CTpOCHHE SApa KIETKN», « YTIEBOAb, «JIMmuas».

O6opynoBaHue: CBETOBOW MHKPOCKOM, OOOpYyAOBaHHE I MPOBEACHHS HAOIIOJCHUH,
U3MEPEHHH, SKCIEPUMEHTOB, MUKPOIPENapaThl pacTUTENLHBIX, KUBOTHBIX M OaKTepHaJbHBIX

KJICTOK.



JlabopaTopHbie U IpaKTHYeCKHe PadoThI:

JlabopatopHasi pabora Ne 1. «M3ydyeHue KaTaJIUTHYCCKOH aKTUBHOCTH (DepMEHTOB (Ha
IIpUMEepe aMUJIa3bl I KaTaja3bl)y.

JlabopatopHast pabora No 2. «V3ydyeHue CTPOCHHS KJIETOK pACTEHUM, KMBOTHBIX WU
OaxTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U uX OMHCAHHE.

Tema 4. ’Ku3HeaesiTeJIbHOCTh KIETKH.

O6meH BemiecTB, UM MeTabonmu3M. AccumMmidnusg (IJIacTUYEeCKUid OOMeH) u
JUCCUMUIIAINS (SHEPreTHYecKuii 0OMeH) — ABE CTOPOHBI €MHOTO Mpoliecca MeTabonu3ma. Poib
3aKOHOB COXpPaHEHUs BEIIECTB U PHEPIMH B IOHUMAaHUU MeTabonu3ma.

Tunel oOMeHa BemiecTB: aBTOTPOQHBIN U rereporpodHbiil. Poib depmeHToB B 0OMeHe
BELIECTB U IIPEBPAILIEHUH SHEPTUU B KIIETKE.

@®ortocunTe3. CBeroBas u TemHOBass (a3l (oTocuHTe3a. Peaknuu ¢dotocunTe3A.
DddextuBHOCTH PoTOCHHTE3a. 3HaUeHUE (POTOCUHTE3A ISl )KU3HU Ha 3emiie. BausHaue ycnoBuii
cpeabl Ha POTOCUHTE3 U CIOCOOBI MMOBBILIEHUS €0 IPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XemMocuHTe3. XeMOCUHTE3UpyIoHe OakTepuu. 3HaYCHHE XEMOCHUHTE3a IS JKU3HH Ha
3emuite.

DHepreruueckuii  oOMeH B  KieTke. PacmienyieHne BemIECTB, BBbIACICHUE U
aKKyMYyJIHUPOBaHUE SHEPrUH B KIIETKE. DTambl SHEpreTuueckoro ooMena. I'nmukonus. bpoxkenue u
ero BuAbl. KucIopogHOEe  OKHMCIEHME, UM  KIETOYHOe JplxaHue. OKHUCIUTENbHOE
dhochopunmupoBanue. DHHEKTUBHOCTD IHEPrEeTHUESCKOr0 OOMEHA.

Peakiun MmatpuuHoro cuHTe3a. ['enernueckas uHbpopmamus u JHK. Peamuzanus
TeHETHYEeCKOW MH(pOpManuu B KieTke. [ eHeTHYeCKUi KOl M ero CBOWCTBA. TpaHCKpUIIIHS —
maTtpuuHblii cuHTe3 PHK. Tpancmsanus — 6uocunres 6enka. Dtansl TpaHcnauuu. KoaupoBanue
aMUHOKHCIOT. Ponb pubocoM B OuocuHTE3E O€emKa.

Heknerounsie ¢GopMbl ku3HU — BHpYyChl. Mcrtopuss otkpwiTusi BupycoB (/. U.
WBanoBckuit). OCOOEHHOCTH CTPOSHHS U KU3HEHHOTO IMKJIa BUPYycoB. bakteprodaru. bonesnu
pacTeHUH, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIE BUpycaMu. Bupyc ummyHoaepuumra yeiaoBeka
(BUY) — Bozoymaurens CIIW/la. OOpatHas TpaHCKpWMNIMS, peBepTaza W HHTErpasa.
[TpoduiiakTiKa pacpocTpaHEeHUsI BUPYCHBIX 3a00JICBaHUH.

JdemoHcTpanuu:

[Toptpetsr: H. K. Kosnbnos, 1. . UBanosckuii, K. A. Tumupsses.

Tabmuupt w  cxembl: «Tunmbl  nuTaHus», «Merabomusm»,  «MUTOXOHAPUSY,
«JHepreTuyeckuii ooMen», «Xmoporiacty, «Porocunrtedy, «Ctpoerue JJHK», «CtpoeHue u

¢byHkumonupoBanue reHa», «CuHre3 Oenka», «[eHermyeckuii  kom», «Bupyce»,



«bakrepuodarm», «CtpoeHue u sku3HeHHbIH 1ukn Bupyca CIIWM[a, Oakrepuodaray,
«Pemmukamus JJHK».

Ob6opynoBanue: Mmoaenu-anmiukauun «Yasoenue JJHK u tpanckpunuusy, «buocunres
6enkay», «CtpoeHue KiIeTku», mozaenb cTpykrypsl JJHK.

Tema 5. Pa3MHoOkeHHe U HHAUBHAYAJbHOE Pa3BUTHE OPraHU3MOB.

Knerouynslii 1uKI, WM KU3HEHHBIH LUK KieTku. MuTepdasa m muto3. Ilpomeccsr,
nporekatonie B uHTepdasze. Perumkanus — peakuust matpuyHoro cuHtesa JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIM HaOOp — KapuOTHUN. J[MIUTOMIHBIA M TaluIOMJAHBIA XPOMOCOMHEIE
Habopel. XpomaTuabl. L{uTonornyeckre OCHOBBI Pa3MHOXEHUS M WHIWBHUAYaJIbHOTO Pa3BUTHS
OpPraHU3MOB.

JHenenne xierkn — muTo3. Craaum murtoza. Ilpoueccsl, nmpoucxoasuiye Ha pa3HbIX
CTausIX MUTO3a. bruonornueckuii cMbIcii MUTO3A.

[Iporpammupyemas rubenpb KJIETKU — arnonTos3.

@opMmbl  pa3MHOXKEHMsSI OpraHu3MoB: Oecronoe M mosoBoe. Buabsl  Oecrosioro
pa3sMHOXKEHUS: JeJNeHHWEe HaJBOE, MOYKOBAHME OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHE,
BEreTaTUBHOE pa3MHOXeHue. VICKycCTBEHHOE KJIIOHMPOBAHME OpPraHU3MOB, €r0 3HA4YE€HHE I
CEJIEKIUU.

[TonoBoe pa3mMHOXKEHUE, €ro OTINYHS OT OEeCIOoIoro.

Meito3. Cragun meiiosa. Ilpoueccsl, nmpoucxomsume Ha crtaausx meitosza. IloBenenue
XpoMoOcoM B Meno3e. KpoccuHrosep. bruonornuecknii CMbICI U 3HAYEHUE ME03a.

I'amerorenes — mpoiecc 0Opa3oBaHus MOJOBBIX KJIETOK y )KMBOTHBIX. [10s10BBIE jKeTe3bl:
CEMEHHUKHM M AnYHUKU. OOpa3zoBaHUE U Pa3BUTHE IMOJOBBIX KJIETOK — raMeT (CHepMaTo30U[,
AWIEKIIeTKAa) — crepMmaroreHe3 ©u oBoreHe3. (OCOOEHHOCTH CTPOCHHUS SHIEKIETOK U
ciepmaTto3onioB. Omiogorsopenue. [lapreHorenes.

WunuBuayanbHoe pa3BuUTHE (OHTOreHE3). DMOpHOHANbHOE pa3BUTHE (PMOpHOreHe3).
Ortanbel SMOPUOHAIBHOTO PAa3BUTUS y TIO3BOHOYHBIX >KMBOTHBIX: APOOJIEHHE, TacTPYJISLU,
opraHorenes. [loctamOproHanbHOE pa3BuTHE. THUIBI TOCTAIMOPHOHAIBLHOTO PA3BUTUS: IPIMOE,
HempsiMoe (TMYMHOYHOE). BnmsiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CIIOCOOHBIE
BBI3bIBATh BPOXKIEHHBIE YPOICTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 HBETKOBOIO PACTEHUS: CTPOEHUE CEMEHU, CTaIuu
pa3BUTHS.

JdemoHcTpauun:

Tabmuie! u cxeMbl: «DOpMBI Pa3MHOXKEHHS OPraHU3MOBY, «/|BOITHOE OIIIOAOTBOpEHHE Y
LIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHHE paCTEHUI», «/leleHne KIEeTKu

6aKT€pHI>'I>), «CTpOGHI/Ie IIOJIOBBIX KJICTOK, ((CTpOGHI/IC XPOMOCOMBI», «Knerounsrit UK,



«Penmmukarusa JTHK», «Mutos», «Meito3y», «lIpsamoe u Henpsimoe pa3BuTue», «['amerorenes y
MJIEKOMUTAIOIIUX U YeT0BeKa», «OCHOBHbBIE CTAJAMN OHTOI'€HE3a.

O6opynoBaHue: MUKPOCKOI, MUKporpenapatbl «CriepMaTo30uabl MIIEKOMUTAIOLIET0),
«inekierka MileKonuraroumero», «KapuokumHe3 B KIE€TKax KOpeEIIKa JIyKa», MarHUTHas
MoJIeNb-anTIMKanus «Jlenenune Kiaetkny», moaens JJHK, monens Merada3Hoit XpoOMOCOMBI.

JlabopaTopHblie M MpakTHYeCKHe PadoThI:

JlabopaTopnas padota Ne 3. «Habmronenne MuTo3a B KJIETKaX KOHUMKA KOPEIKa JTyKa Ha
TFOTOBBIX MUKpOIIpenapaTax.

JlabopatopHast pabora Ne 4. «M3ydeHue CTpOEHUS MOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOMpenaparax.

Tema 6. HacsieqcTBeHHOCTh M H3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3agaum reHetuxku. Mcropust pas3BuTusi reHeTHKU. Ponb nuronoruu u
SMOpHOJIOTUU B CTAHOBJIEHUU I€HETUKH. Bkiiaa poccuiickux u 3apyOeKHBIX YUEHBIX B pa3BUTHE
IFEeHETUKU. MeTonbl TIeHeTHKH (FUOpUAO0IOrMYECKUM, LHUTOr€HETUYECKUH, MOJIEKYJISIPHO -
reHeTudeckuil). OCHOBHbIE T'€HETUUECKUE MOHATUA. [ eHeTnyeckass CMMBOJIMKA, UCIOJIb3yeMasl B
CXeMax CKpEIIUBaHUM.

3aKOHOMEpPHOCTH  HACJIEJOBaHMs  INPU3HAKOB, ycCTaHOBJIEeHHble [. Mennenewm.
MonorubpunHoe ckpemuBanue. 3aKoH eTnHO00pa3usi THOPUIOB MepBoro mokosieHus. [1pasumo
JOMMHUPOBAaHMS. 3aKOH pacllelieHns Mpu3HakoB. ['umore3a wucrothl ramer. llomHoe u
HEMOJIHOE IOMUHUPOBAHUE.

JurubpugHoe CKpelMBaHHWe. 3aKOH HE3aBHUCHUMOTO HAclIe[OBaHUS IPHU3HAKOB.
[{uToreHeTHyecKkue OCHOBBI AUTHOPUIHOTO CKPEIIMBAHUSA. AHAIM3UPYIONIEEe CKpEIMBaHUE.
Hcnonp3oBaHue aHaIM3UPYIOLIEr0 CKPEIMBAHNS [UIsl ONIPEEIIEHUS T€HOTHUIIA OCOOH.

CuennieHHoe HaclenoBaHue IpusHakoB. PaGora T. Moprana 1o cuenjIeHHOMY
HacleI0BaHUIO reHoB. HapyleHnue criensienus reHoB B pe3yJibTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOpUsI HACIEACTBEHHOCTH. | eHeTnueckue KapThl.

I'enernka nosma. XpoMOCOMHOE ONIpEAEIICHHE 1101a. AYyTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
I'omoramerHsle M rereporaMeTHble opraHu3Mbl. HacnemoBaHue NpPHU3HAKOB, CLEIICHHBIX C
IOJIOM.

N3menunBocTh. Bunbl M3MEHYMBOCTH: HEHACJEICTBEHHAas W HacielcTBeHHas. Poib
cpeabl B HEHACJIEJACTBEHHOM  HM3MEHYMBOCTU.  XapaKTepUCTHKa  MOAM(UKALMOHHON
W3MEHYMBOCTH. BapualvoHHBIH psii M BapualMoHHas KpuBas. Hopma peakuuu mnpu3HaKa.
KonmuuectBeHHble W KayeCcTBEHHbIE TMpPU3HAKKM M HUX HopMa peakuuu. CBoiicTBa

MOJIM(PHUKAIIMOHHON U3MEHUUBOCTH.



HacnencrBennas, mim reHOTUIUYECKasi, K13MEHYMBOCTh. KOMOMHATHBHAS N3MEHUYHUBOCTD.
Meiio3 W TOJIOBOM TMpOIECC — OCHOBA KOMOWHATUBHOHW H3MEHYMBOCTH. MyTallMOHHAS
M3MeHUYNBOCTh. Kraccuukamus MyTtanuii: TEHHBIE, XPOMOCOMHBEIE, Te€HOMHbIe. YacrtoTra u
MPUYHHBI MyTaluid. MyTareHable (pakTopbl. 3aKOH TOMOJIOTUYECKHX PAIOB B HACIEICTBEHHOU
n3meHunsoctu H. 1. BaBunoaa.

BresnepHast HaCIEICTBEHHOCTh M U3MEHYUBOCTb.

I'enetuka uyenmoBeka. Kapumotun uenoBeka. OCHOBHbIE METOAbl T'C€HETUKH YEJIOBEKa:
TeHEaJIOTHYECKUi, OJM3HEIOBBIN, I[MTOTEHETHYECKUNM, OHMOXMMUYECKUH, MOJCKYJSIPHO -
reHeTrdeckuii. COBpEMEHHOE OINpeJeleHHe T'EeHOTHUIA: IOJHONEHOMHOE CEKBEHUPOBAHUE,
reHOTUNHpOBaHue, B ToM uwuciie ¢ nomompsto [I1[P-ananu3a. HacnenctBennsie 3a0oneBaHust
YyernoBeKa: TeHHble Oone3Hu, OOJe3HM ¢ HacCJIEACTBEHHOW MpeapacnoiokKeHHOCTHIO,
XpoMocoMHbIe Oosie3HH. CoOMaTHYeCKHe W TeHepaTuBHble MyTalnuu. CTBOJIOBBIE KIIETKH.
[IpuHIIMTIBI 310pOBOTO 00pa3a KU3HMU, TUATHOCTUKH, MPO(DUIAKTHKY U JICUEHUS T'€HETUYECKUX
Oone3Hel. MeanKO-TeHEeTHYEeCKOe KOHCYJIbTUPOBAHHE. 3HAYCHHE MEIWIMHCKOW TEHETUKH B
IPeAOTBPAIICHUH U JICUCHUH TeHEeTUYECKUX 3a00IeBaHM YenoBeKa.

JdemoHcTpanuu:

[optpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
PecoBckwmii, H. 1. BaBuios.

Tabmume! u cxembl: «MOHOTHOPHUIHOE CKPEIIMBAHKUE U €0 IUTOrEHETHUECKasi OCHOBAY,
«3aKOH PpAacCHICTJICHUST M €ro LHUTOreHeTHYecKas OCHOBa», «3aKOH YHCTOThI TaMeT»,
«durubpunnoe ckpenmBaHue», «LluTomornueckrue OCHOBBI TUTHMOPUIHOTO CKpELIMBAHUSI,
«Menos», «B3anmMoaencTBre aJulelIbHbIX T'€HOBY, «I'€HETUYECKUE KapThl PACTEHUH, KUBOTHBIX
u 4denoBeka», «['eHernka mona», «3aKOHOMEPHOCTH HACIENOBAaHMS, CLEMJICHHOTO C TOJIOMY,
«Kapuotumnbl 4yenoBeka H IKHUBOTHBIX», «Buasl wu3MeHunBocTtH», «MoaudukannoHHas
U3MEHYMBOCThY», «HacnenoBanue pesyc-aktopa», «['eHeTnka rpynn kKpoBu», «MyTanuoHHas
U3MEHUYUBOCTBY.

ObopynoBanne: Monenu-anmiukanun «MoHoruOpuaHoe ckpenmBanue», «HemomHoe
TOMHUHHUpOBaHHE», «JurnOpuanoe ckpemmBanue», «llepekpécT XpoMocom», MHUKPOCKON H
MuKporpenapat «/pozoduna» (Hopma, mytanuu GOpMbl KPbUILEB M OKPACKH Tela), repoapwuii
«I"opox TOCEBHOM».

JlabopaTopHble M MpakTHYeCKHe PadoThI:

JlabopaTopHas pabota Ne 5. «3ydueHue pe3yapbTaTOB MOHOTHOPUTHOTO U TUTUOPHIHOTO
CKpEIIUBaHUs Y Jp030(UIBI Ha TOTOBBIX MHKPOIIPEIapaTaxy.

JIabopaTtopHas pabota Ne 6. «/3ydueHrne MoAUPUKAITUOHHON H3MEHYHBOCTH, TIOCTPOCHHUE

BapUAlIUOHHOI'O psijia U BapHaHI/IOHHOﬁ KpI/IBOI‘/'I)).



JlabopatopHass pabota No 7. «AHanmu3 MyTauuid y JApo30pHiIbl Ha TOTOBBIX
MHUKpoOMpenaparax.

[Ipaktuueckas padorta Ne 2. «CocraBieHHE U aHAJIN3 POJIOCIOBHBIX YEIOBEKA.

Tema 7. Ceniekuusi oprann3MoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U mmporecc. 3apoxaeHue celeKuu U nfomectukanus. Yuenue H. .
BaBmiioBa 0 I1EHTpax MNPOUCXOXKACHUS W MHOTrooOpasusi KyIbTypHBIX pacTeHuid. L{eHTpsI
MPOUCXOKICHHS JOMAIIHUX )KMBOTHBIX. COpT, TOpOJIa, ITAMM.

CoBpeMeHHbIE METOABI CENEKIIMU. MacCOBBIi U WHIUBUIYAIBHBIH OTOOPHI B CEJICKIIUU
pacTeHul U XUBOTHBIX. OlIeHKa IKcTephepa. ban3kopoCTBEHHOE CKpelMBaHUE — MHOPUIUHT .
Uucras suHus. CkpemuyBaHue 4YUCTbIX JuHME. [ereposuc, wiam rubpugHas cuia.
HeponctBennoe ckpemmuBanue — aytOpuauur. OtTnanéHHas rulOpuanzanmuss u e€ yCIexw.
HckyccTBeHHBI MyTareHe3 M IOJIy4€HHE MOJUILIONAOB. J(OCTHMKEHHUS CEJIEKIIMU pacTeHUH,
KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHosoruss Kak oOTpacib NPOU3BOJACTBA. ['€HHAs WH)KEHEpHUs. OTallbl CO3JIaHUS
pexomOunantHoii JIHK u Ttpancrennsix opranu3moB. Kinetounas wumxeHepus. Kierounsie
KyJbTypbl. MUKPOKIIOHAJIbHOE pa3MHOXKeHUEe pacTeHuil. KioHnpoBaHue BHICOKOMPOAYKTHUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OpraHU3MOB. OKOJOrMYECKHEe U JTHueckue mnpoodsembl. MO —
TeHETHYECKH MOIU(DHUIITPOBAHHBIE OPT aHU3MBI.

JemoHcTpanuu:

[Toptpetsi: H. 1. BaBunos, Y. B. Muuypum, I'. /[. Kapneuenko, M. ®@. lIBaHOB.

Tabmuupl 1 cxembl: Kapta «lleHTpBl MPOMCXOXKACHHUS W MHOT000pa3usi KyJbTYPHBIX
pactenuit», «Ilopoabl JOMAIIHUX KUBOTHBIX», «CopTa KYJbTYPHBIX pacTeHuil», «OtnanéHHas
rubpuamzanus», «Paborel akamemuka M. @. UBanoBa», «llomunnounus», «OOBEKTHI
ouorexnosiorun», «Kiierounsle KyJnbTypsl U KIOHUpOBaHHE», «KOHCTpyHpoBaHHWE M TEPEHOC
T€HOB, XPOMOCOMY.

O6opyaoBaHue: MYJISDKU TUIOAOB M KOPHEIUIOAOB TUKUX (OPM M KYJIbTYPHBIX COpPTOB
pactenuii, repobapuii «CenbCKOX03iCTBEHHBIE PACTEHUSY.

JlabopaTopHble M MpakTHYeCKHe PadoThI:

Okckypeust «OCHOBHBIE METOABI U JOCTHIKEHUS CEJIEKLIMM PACTEHMM M KUBOTHBIX (Ha
CENEKLIMOHHYIO0 CTaHIMIO, MIEMEHHYI0 (epMy, COPTOHCIBITATENbHBIH y4acTOK, B TEIUIMYHOE
XO03sICTBO, JJAOOPaTOPUIO arpOYHUBEPCUTETA MIIM HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. IBosIIOLIMOHHAs1 OHOJIOTHS.

[IpeanockIKM BO3HUKHOBEHHUS! 3BOJIIOIIMOHHOW TEOpUHU. DBOJIOLMOHHAS TEOpus U €€

MecTO B Ouosorun. BriusiHue 3BOIIOIMOHHON TEOPUH HA pa3BUTHE OMOJIOTUHU U IPYTUX HAYK.



CBunerenbctBa 3BoJIONUU. [lameoHToNOrnYecKkue: MOCIENOBATENbHOCTh TOSBICHUS
BHJIOB B MMaJICOHTOJIOTUYECKON JIETOMUCH, MepexonHbie Gpopmbl. bruoreorpadudeckue: cxoiacTBO
u paznuuue GayH U GJiop MaTEpUKOB U OCTPOBOB.

DOMOpPHOJIOrMYECKUe: CXOJICTBA U PA3JIMYMsl SMOPUOHOB DPa3HBIX BUJOB ITO3BOHOYHBIX.
CpaBHUTENBbHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, AaHAJIOTHYHbIe, PYJUMEHTapHbIE OpPraHbI,
aTaBU3MBL. MONEKYIIpPHO-OMOXUMUYECKUE: CXOJCTBO MEXaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMUECKUX MyTeH y BCEX OPraHu3MOB.

OpomonronHas Teopus Y. JlapsunHa. Ilpeamochbuikyi BO3HUKHOBEHHUS JapBHHHM3MA.
JIBUKyIMe CHJIBI  JBONMIONUU BHAOB 1o JlapBuHy (M30BITOUHOE pa3sMHOXKEHHE MPU
OrPaHUYEHHOCTH pEeCypCcoB, HeoIlpenenéHHas HM3MEHUHMBOCTb, OOphOa 3a CyIECTBOBAHMUE,
€CTECTBEHHBIN 0TOOD).

Cunrtetnueckas Teopus dBomoruu (CTD) u e€ OCHOBHBIE TTOJIOKECHUSI.

Muxkpooasomornus. [lomynsiius kKak eMMHNIIA BUAA U SBOJIOIUH.

JBwxymue cuibl ((hakTOphl) SBOJTIOLUUHA BHAOB B Mpupojae. MyTallMOHHBINA TMpOIlecC U
KOMOMHATUBHAs WM3MEHYMBOCTh. [lomynsiuoHHblE BOJHBI W Jpeiid reHoB. Mzomauus u
MUTpaIusl.

EcrectBenHblii oT60p — HampaBisitoluii (axkrtop 3Bosounud. PopMbl €CTECTBEHHOTO
orbopa.

[IpucrocoONeHHOCT, ~ OpPraHM3MOB KAk  pe3yiabTaT  3BOJIONUH.  [Ipumepsr
MIPUCIIOCOOJIEHUH y OpraHu3MoB. ApoMOp( O3Bl ¥ U0 IANITAIUH.

Bun u BumgooOpasoBanue. Kputepun Buzma. OcHOBHbIE (QOpMBI BHI000pa30OBaHUS:
reorpauyeckoe, IKOJIOTHYECKOe.

MaxkposBomonusi. @opMbI BONIONHH: (QHIETUYECKAs, TUBEPreHTHAs, KOHBEPTreHTHA,
napaienbHas. HeoOpaTuMOCTb 3BOJTIOLIHH.

[Ipoucxoxaenue  OT  HECHEUHMAIM3UPOBAHHBIX  mpeakoB.  IIporpeccupyromas
crienuanu3anus. AJanTUBHAS paguarus.

JdeMoHcTpanuu:

IToprpetsr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'ekkens, @. Mrosutep, A. H. CeBepiios.

Tabmuner u cxembl: «Pa3BuTHe opraHumdeckoro Mupa Ha 3emie», «3apoiabllu
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «Dopmbl OOpbOBI 3a CYIIECTBOBAHUEY,
«EcrectBeHHbIi  0TOOp», «MHOrooOpa3ue copToB pacTeHmit», «MHoroodpasue MOpos
JKUBOTHBIX), «JTonmymsuuny, «MyTauroHHas U3MEHUYHUBOCTB, «Apomopdo3sbry,

«Mmnoanantanmm», «O0mas nereHepanus», «JIBmwkymue cuibsl 3Bomonum», «Kapra-cxema



mapuipyta nyremectsusi Y. JlapBuna», «bopnba 3a cymiectBoBanuey», «lIprucrnocobieHHOCTD
OpranusMoBy, «I'eorpaduueckoe BH1000pa30BaHue», « IKOJOTHIECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJUIEKIUSI HACEKOMBIX C pa3IMYHBIMU THUIIAMH OKPAacKH, HaOOp IJI0/0B
u cemsH, Koyuiekuus «lIpumepsl 3amUTHBIX TPUCIIOCOOJIEHUNH Y IKUBOTHBIX», MOJENb
«OCHOBHBIC HAMpABIEHUS OBONIONHUN», 00bEMHas Mmoaenb «CTpoeHHe TOJIOBHOTO MO3ra
ITO3BOHOYHBIX».

buoreorpaduueckas kapra wmupa, KowieKuus «DOpMBI COXPAaHHOCTH HMCKOMAeMBbIX
JKUBOTHBIX M PACTEHUI», MoJenb anmunkamus «llepekpéct xpomocom», BIaKHBIE MperapaThl
«Pa3ButHe HacekoMoro», «PasButHe nsATYmKW», MuUKporpemnapatr «J{po3oduina» (HOpMa,
MyTaluu (GOpMbl KPbUILEB U OKPACKH TENA).

JlabopaTopHble U MpaKTUHYecKHe PadoThI:

JlaGopaTtopHas padota Ne 1. «CpaBHeHuUE BII0B IO MOP(OJIOTHUECKOMY KPUTEPHUION.

JlabopatopHast pabora Ne 2. «OmnmcaHue NTPUCITOCOOJIECHHOCTH OpraHm3ma u eé
OTHOCHUTEIBHOI'O XapaKTepa.

Tema 2. Bo3HMKHOBEeHUE M pa3BUTHeE KU3HM Ha 3emuie.

JloHay4yHble IPEACTABICHUS O 3apOKAECHUHU KU3HU. HayuHble runoTe3bl BOSHUKHOBEHUS
KU3HM Ha 3emuie: aOWOreHe3 W MaHCHepMHs. XUMHUYECKas dSBOJIONUS. AOMOTCHHBIH CHHTE3
OpPraHUYECKUX BEHIECTB M3  HEOPraHWYECKUX. OKCIEPUMEHTAJbHOE  MOATBEPXKICHUE
XUMHYECKOM sBommornu. HauanbHbie sTansl Ononorudeckoit sBostonuu. ['unoresa PHK -mupa.
dopmupoBaHEe MEMOPAHHBIX CTPYKTYP U BOZHUKHOBEHHE MPOTOKJIETKU. [IepBble KIETKH U UX
3BOMIONMS. DOPMUPOBAHUE OCHOBHBIX I'PYIIN KMUBBIX OPraHU3MOB.

Pa3Butrie xu3HuM Ha 3emsie mo spaM U nepuomam. Karapxeil. Apxeiickas u
nporepo3oiickast dpbl. Ilaneosolickas 3pa u €€ mnepuoabl: KeMOpPUNCKUN, OpPAOBUKCKUM,
CWIIYpPUICKUH, J€BOHCKHUM, KAMEHHOYT OJIbHBIN, IEPMCKHUH.

Me3o30iickas 3pa U €€ MePUOIbl: TPUACOBBIN, IOPCKUI, MEJIOBOM.

Kaiino3zolickas spa 1 €€ nepuo/ibl: ajieor eHOBbIN, HEOr€HOBbIN, AaHTPOIOT'€HOBBII.

XapakTepucTUKa KIUMaTa M T'e0JIOTMYECKUX NpoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLIMHU
pPacTUTEIBHOI'O U JKUBOTHOIO Mupa. Apomopdosbl y pacreHuil U kuBOTHBIX. llosBiieHue,
pacuBeT U BBIMUPAHKE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro MUpa Kak OTpakeHHe 3BOMOIUMU. OCHOBHBIE CHCTEMATHUECKUE
CPYIIIbl OPraHU3MOB.

OBOMIOLMST YeJIOBEKa. AHTpOIOJOruMs Kak Hayka. Pas3BuTue npencrtaBieHHl o
MIPOUCXOXKJICHUU UesoBeKa. MeTo bl 3yueHus aHTpornoreHesa. CXoJCcTBa U pa3Muus YeloBeKa

M JKUBOTHBIX. CHCTEMaTHYECKOE ITOJI0KEHHE UeI0BEKa.



HBuxymme cunbl  (pakTopsl) aHTpororenesa. HaciencTBeHHass HM3MEHUYHMBOCTh U
€CTEeCTBEHHBI 0TO0p. OOIIEeCTBEHHBIN 00pa3 KU3HU, U3TOTOBICHHE OPYIUM TPY/la, MBIILICHHE,
peub.

OCHOBHBIE CTaJAMU U BETBU SBOJIIOIMU YEJIOBEKA: ABCTPAJONHUTEKH, YEIOBEK yMEJblii,
Yenosek npsMoxonsaimuii, YenoBek HeaHaepTaibckuii, YenoBexk pa3ymHbiii. Haxonaku
HCKOIaeMbIX OCTATKOB, BpPEMs CYIIECTBOBaHUS, 00JACTh paclpoCTpaHeHHs, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUSI.

Yenoseueckue pacbkl. OCHOBHBIEC OOJBIINE pachl: €BPONECOHIHAS (€Bpa3uiicKas), HErpo-
aBcTpasionjHass  (dKBaTopuajibHasi), MOHIOJIOMJHAs  (a3MaTcko-aMepuKaHckas).  YUepTsl
MPUCIIOCOOJICHHOCTH TMPEICTABUTENEH YEeJIOBEUYECKMX pac K YCIOBUSIM CyIIECTBOBAHHS.
EnunctBo uenoBeueckux pac. Kputuka pacusma.

JdemoHcTpanun:

[TopTpetsi: @. Penn, JI. [Tactep, A. Y. Onapun, C. Muiep, I'. FOpu, Y. {apsun.

Tabmuusl u cxembl: «Bo3aukHoBeHne COHEUHOH cucTeMbl», «Pa3BuTre OpraHn4eckoro
mupa», «PacturenpHas kierka», <«OKuBotHas kietka», «llpokapuoTnueckas KieTkay,
«CoBpeMeHHasi cucreMa OpraHuueckoro mupa», «CpaBHEHHE aHATOMUYECKHX YEpT CTPOEHUS
YeJIOBeKa M 4elIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJCOHTOJOTHUYECKUX HAXOIOK
MPEAKOB COBPEMEHHOI0 4enoBekay, «JlpeBHeilmme moan», «JpeBHue moaun», «llepBbie
COBpEMEHHBIE JTIOAN», «YemoBeuecKkue paco».

Ob6opynoBanne: Mmyspku  «lIpoucxoxaeHue yenoBeka» (OIOCTBI  aBCTPAJIONUTEKA,
MATEKAHTPOINA, HeaHIepTalblla, KPOMAaHbOHIIA), CICMKH WU MU300pa)KEHUsI KaMEHHBIX OpYyIUN
MepBOOBITHOTO YesIoBeKa (KaMHH-YOIIEphl, pyOuia, ckpebia), reoXpoHOoJIornieckas Tabimia,
KosutekIust «®opMbl COXpaHHOCTH UCKOMAEMBIX )KUBOTHBIX U PACTEHUI.

JlabopaTopHble M MpakTHYeCcKHe PadoThI:

[Ipaktuueckas pa6ora Ne 1. «M3ydyeHre HCKOMIaeMbIX OCTATKOB PAaCTEHHUI M KUBOTHBIX B
KOJUTEKLIUSIX).

DKCKypcust «DBOIIOIHS OPraHUYECKOr0 MUpa Ha 3eMiie» (B €CTECTBEHHO-HAYYHBIA WIIH
KpaeBeauecKuil myseil).

Tema 3. OpranusmMsel 1 OKpyKawIIas cpeaa.

Dkonorus Kak Hayka. 3ajauyd W pasfensl SKOJOruu. MeTonbl HKOIOTrHYEeCKUX
HCCIIEIOBaHMI. DKOJIOrMYECKOE MHUPOBO33PEHUE COBPEMEHHOT O YEIOBEKA.

Cpensl  oOWTaHWUs  OPraHM3MOB:  BOJHAs,  HA3eMHO-BO3IYyIIHAs, TOYBEHHAas,
BHYTPUOPraHU3MEHHas.

Okonoruueckue Qaxtopsl. Kinaccupukanus sKomOrndeckux (akTopoB: aOHOTHYECKHE,

OHOTHYECKUE U AHTPOITOI'CHHBIC. HeﬁCTBHe OKOJIOTHYCCKHUX (baKTOPOB Ha OpraHHU3MBIL.



Abuornueckue  (aKTOpbl: CBET, TeMIepaTypa, BIaXHOCTh. DoTomepuoanu3M.
[Tpucnoco61eHusT OPraHM3MOB K JICHCTBHIO aOMOTHYECKHX (DAaKTOPOB. Bruojornyeckue puTMbI.

buotnueckue Qaxtopsl. Buabl OMOTHUECKMX B3aMMOACHCTBMI: KOHKYpEHIIMS,
XMUIHUYECTBO, cuMOM03 U ero ¢opmsl. [lapasutusm, koonepauus, MyTyaau3M, KOMMEHCAIN3M
(KBapTUpPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIM3M, HEUTpanu3M. 3HAU€HHE OMOTHYECKUX
B3aMMOJICHCTBU JIJIs CYIIECTBOBAHUSI OPraHU3MOB B IIPUPOAHBIX COOOIIECTBAX.

OKOJIOTHUYECKHE XapaKTEPUCTUKU Nomyjasiuuu. (OCHOBHBIE ITOKa3aTeNW IOMYJISIUU:
YUCIEHHOCTh, MJOTHOCTb, POXXIAEMOCTh, CMEPTHOCTb, MPUPOCT, Murpanus. JuHamuka
YUCJIEHHOCTH MONYJIALUU U €€ perysnus.

JdeMoHcTpanuu:

[Toptpetsr: A. T'ym6ombaT, K. @. Pynse, 3. 'ekkens.

Tabmune! u cxemsl: kapta «IIpupoausie 30Hb1 3emnn», «Cpeabl 0OUTaHUS OPraHU3MOBY,
«Doronepuoguzm», «llomynsaunm», «3aKOHOMEPHOCTH POCTAa YHCICHHOCTH IONMYJISALHH
uHpy3opun-Ty henbkn», «llumesbie nemnm».

JlabopaTopHble U NpaKTHYeCKHEe PA0OThI:

JlabopatopHasi pabora Ne 3. «Mopdonorudeckue 0cOOEHHOCTH PAcTEHUH W3 pPa3HBIX
MeCT OOUTaHHS.

JlaGopaTtopHas pabota Ne 4. «BnusiHue cBera Ha pOCT U pa3BUTHE YEPEHKOB KOJIEyCay.

[Ipaktuueckas padota Ne 2. «IToacuét nI0THOCTH NOMYJSALUNA Pa3HbIX BUIOB PACTEHUN».

Tema 4. CooO1miecTBa M IKOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opranu3smMoB —  OuoneHos. CTpykTypel OuHOIEHO3a:  BHUAOBaf,
MPOCTpaHCTBEHHAs, Tpoduueckas (muiieBast). Buasi-nomunantel. CBsi3u B OHOIEHO3E.

Dxonoruyeckue cucreMbl (9kocucteMbl). [lonsiTue 00 3KOCHCTEME W OUOTEOIEHO3E.
@OyHKLUNOHAJIBHbIE KOMIIOHEHTBl 3KOCHUCTEMBI: IPOAYLEHThl, KOHCYMEHTBl, PEIYyLEHTHI.
KpyroBopot Bemiects W MOTOK 3HEPruuM B 3KocucreMme. Tpoduueckue (MUILEBbIE) YPOBHH
skocucteMbl. [lumieBsie menu u cetd. OCHOBHBIE TIOKa3aTeNM »HKOCUCTEMBbI: Ouomacca,
MPOAYKLHMS. ODKOJOIMYECKHE HUPaMUJbl: MPOMYKLUUH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCHUCTEM: YCTOMYUBOCTh, CaMOperyJrsinus, passutue. Cykueccus.

[IpupogHbie 3KOCUCTEMBI. DKOCHUCTEMBI 03€p U peK. DKOCHUCTEeMa XBOWHOIO WIIU
LIIMPOKOJIMCTBEHHOT O JIeca.

AHTpONOreHHbIE YKOCUCTEMBI. ATpOo’KOCHCTEMBI. Y pOolskocucTeMbl. buonornyeckoe u
X03sICTBEHHOE 3HaUE€HUE arpodIKOCUCTEM U yPOOIKOCHCTEM.

BbuopasnooOpasue kak pakTop ycToHuMBOCTH 3KocucTeM. CoxpaHeHne OMOIOrni4ecKoro

pa3HooOpasus Ha 3emMie.



Yuenne B. WM. Bepnanackoro o 6uochepe. I'panuipl, coctaB u CTpyKTypa OHOChHEpHI.
XKuoe BemectBo u ero (pynkuuu. OcobeHHOocTH Ouochepsl Kak TI00ATbHOM 3KOCHCTEMBI.
JlunaMmuueckoe paBHOBECHE U 0OpaTHasl CBs3b B Orocdepe.

KpyroBopotsl BelecTB U OMOreOXMMHUYECKHE LMKIbI 3JEMEHTOB (yriepona, as3ora).
3oHanbHOCTH OMocdepbl. OCHOBHBIC OMOMBI CYIIIN.

UYenoBeuectBO B Ouocdepe 3emun. AHTPONOreHHBbIE W3MEHEHHs B Ouocdepe.
I'moGanbHbIE KOJTOTHYECKHE TPOOTIEMBI.

CocyuiectBoBaHue MNpUpoAbl M denoBeuecTBa. CoxpaHeHHe OHOpazHOOOpaszus Kak
OCHOBa ycroWuymBocTH Ouocdepbl. OCHOBa palMOHAIBHOTO YHPABICHHUS MPUPOIAHBIMU
pecypcaMy U UX MCIOoJIb30BaHKeE. JJoCTHKEeHUST OMOJIOTUU U OXpaHa IPUPOJIBI.

JdemoHcTpanun:

[TopTpetsi: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepuaackuid.

Tabmuusl u cxemsr: «llumessie nenmn», «buolenos: cocraB u cTpykrypa», «lIpuponnsie
cooOmiectBay, «llenm mnurtanHus», «Okosormyeckas nupamuna», «buochepa u yenosex»,
«9KocucTeMa IIMPOKOJMCTBEHHOIO Jecay, «JKOocucreMa XBOHHOro Jeca», «buoleHnos
BojloéMa», «ArpoieHo3», «lIlpumepHble aHTPONOTEHHBIE BO3JCHCTBUS Ha TPUPOAY»,
«BaxHelne MCTOYHUKM 3arps3HEHUs BO3J1yXa M TPyHTOBBIX Boa», «llouBa — BakHehmas
cocraBisttoniast onocgepsi», «DakTopsl Aerpaganuu nouBy, «lapHUKOBBIN d3PPerT», «DakTOphI
PaIMOaKTHBHOTO 3arpsisHeHUs: Onocdeprr», «O01Ias cTpyktypa duocdepsi», «Pacnpoctpanenue
XKHU3HU B Omocdepe», «O30HOBBIA 3kpaH Ounocdepsr», «KpyroBopor yriepoma B Ouocdeper,
«KpyroBopoT a3ota B mpupoe».

Ob6opynoBanue: Monenb-anmIukanus « Tunuuneie OO eHO3b», Tepdapuii
«PactutensHbie coobmIecTBa», KoJeKnu «buoreno3y, «Bpenurenu BaxkHeHIIMX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYpP», TepOapuu U KOJUIEKIIUU PACTEHUH U )KUBOTHBIX,
IPUHAISKAIINE K pa3HbIM 3KOJOTMYECKUM IrpynnaM oaHoro Buaa, Kpacnas kaura Poccuiickoit
®denepannn, n300pakeHUss OXpaHIEMbIX BUI0B PACTEHUHN U JKUBOTHBIX.

IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA HIPOI'PAMMBI 11O
BUOJIOT'UN HA BA3OBOM YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHUSA

Cornacio ®I'OC COQO, ycranaBiauBarTCs TpeOOBaHUS K pe3yjbTaTaM OCBOEHUS
00y4aronMMHKCS IPOTPaMM CPEIHEro o01iero oopa3oBaHus: TMYHOCTHBIM, METAIPEIMETHBIM 1
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pE3yJbTaTOB OCBOECHMs mpenMera «buomorusp» BblAeNeHbI
CIIEAYIONINE  COCTaBISIONIME: OCO3HAHWE OOYYAIOUIMMHCS  POCCHHCKOM  TpaskJaHCKOM

UACHTUYHOCTU — TOTOBHOCTH K CaMOPA3BHUTHIO, CAMOCTOATCIIBHOCTH W CaAMOOIIPCACICHHUIO,



HaIM4YUe MOTUBAIMM K OOYYEeHHIO OWOJOrMH, IIefIeHANpaBlIeHHOE pa3BUTHE BHYTPEHHHX
yOeXIeHU TUYHOCTH Ha OCHOBE KIJIFOUEBBIX IIEHHOCTEW M MCTOPHUYECKHX TPAJULIUN pa3BUTHUS
OMOJIOTUYECKOT0 3HaHMs, TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS B
CBOCH  JEATENBHOCTH  I[EHHOCTHO-CMBICIOBBIMA  YCTAHOBKAMH, TMPUCYIIUMH  CHCTEME
Ouonornueckoro o0pa3oBaHMs, HAIUYHE DSKOJIOTHYECKOr0 TPABOCO3HAHHS, CIOCOOHOCTH
CTaBUTh LEJIH U CTPOUTH KU3HEHHbBIE TJIAHBL.

JIM9HOCTHBIE Pe3yNbTaThl OCBOCHHS mpeaMmera «buomorus» aoCTUTAIOTCS B €IUHCTBE
y4eOHOH M BOCIHTATEILHON JIEITEIBHOCTH B COOTBETCTBUH C TPATUIIMOHHBIMH POCCHICKUMH
COLIMOKYJIbTYPHBIMU, UCTOPUUECKUMHU U JIYXOBHO-HPABCTBEHHBIMH LEHHOCTSIMHU, MPUHATHIMU B
oOIIeCTBE MpaBWIAMH M HOPMAaMH TOBEICHHUS U CIIOCOOCTBYIOT MpOIleccaM CaMOMO3HAHMUS,
CaMOBOCHHUTAHMSI MU CaMOPa3BUTHUS, PA3BUTUS BHYTPEHHEW MO3ULUU JMYHOCTH, MATPHOTU3MA,
yBa)XKEHUS K 3aKOHY U IPAaBONOPAIKY, YEJIOBEKY TPyAa U CTapIllieMy IMOKOJIEHHIO, B3aUMHOIO
YBaXEHUS, OEpeKHOro  OTHOWICHHMS K  KYJIbTYPHOMY  HACICAUI0 W  TPAAUIUSAM
MHOT'OHaIlMOHaJIbHOro Hapoaa Poccuiickoit denepannu, mpupoae U OKpYKaroLIeH cpee.

JInuHOCTHBIE Pe3yIbTaThl OCBOCHHS yuyeOHOro nmpenmMera « bHonorus» T0KHBI OTpaxaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOACTBOBATHCSA CHOPMHUPOBAHHOW BHYTPEHHEH
MO3ULHUENH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHEHTAIMi, IMO3UTHUBHBIX BHYTPEHHHUX
yOeXaeHUN, COOTBETCTBYIOIIMX TPAJAMIIMOHHBIM IIEHHOCTSAM POCCHICKOTO  OOIIECTBa,
pacuMpeHre KU3HEHHOTO OIbITa U OMNbITa JEATETbHOCTH B IMPOILECCE pealn3allid OCHOBHBIX
HarpaBJIeHUI BOCHUTATENbHON JeATeIbHOCTH, B TOM YK CIIE€ B YaCTH:

1) rpaIaHCKOr0 BOCIIUTAHHUS:

cOPMHPOBAHHOCTh TPAXKIAHCKOW TO3MUIMM OOYYarOIIETOCsS KaK AaKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMCKOT0 00IIeCTBA;

OCO3HAHHE CBOMX KOHCTUTYIMOHHBIX IpaB MU OOS3aHHOCTEW, YBa)KEHHWE 3aKOHA W
IPaBONOPSKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH EATEIHbHOCTH IIPU CO3AaHUH YU€OHBIX IPOEKTOB,
pelIeHrH Y4eOHBIX U MO3HABATEIbHBIX 3a/1a4, BBITIOJHEHUN OMOJIOTMUECKHX SKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPENEeNIATh COOCTBEHHYIO TIO3MIIMI0 10 OTHOIICHUIO K SIBJICHUSM
COBPEMEHHOM KU3HH U OOBSICHATH €€;

YMEHHE y4YUTHIBaTh B CBOMX JCHCTBHSX HEOOXOOUMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICUCTBHS JIIOJICH C Pa3HBIMHU YOEXKACHUSMHU, KYJIbTYPHBIMHU IIECHHOCTSAMH U COIIMATbHBIM
TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IMPOIECCE COBMECTHOTO BBHIMOMHEHUSI Y4EOHBIX,
MO3HABATENIbHBIX W MCCJIEIOBATEeNbCKUX 3aJlad, YBAXUTEIBHOIO OTHOIIEHUS K MHEHUIO

OIIIIOHCHTOB ITIpH O6cy)KHCHI/II/I CIIOPHBIX BOIIPOCOB OMOJIOrHYECKOro COICPIKAHUA,



TOTOBHOCTh K T'YMaHUTAPHON U BOJIOHTEPCKOM €SI TEIIbHOCTH

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA

chOpPMHPOBAHHOCTh POCCUHCKON TPaKJaHCKOW MICHTUYHOCTH, MATPUOTU3MA, YBAKEHUS
K CBOEMY Hapojy, 4YyBCTBa OTBETCTBEHHOCTH Iepen PoamHO#, ropaoctu 3a CBOM Kpaid, CBOXO
Ponuny, cBOIl S3bIK U KYJBTYpY, IPOLLIOE U HACTOSIIIIEE MHOTOHAIIMOHAILHOI0 Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIEHWE K NPUPOAHOMY HACIEOUI0O M TNaMATHUKAM MPHUPOIBI,
JocTKeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHICKUX YYEHBIX B CTAHOBJCHHE M pa3BUTHE
OWoNIOrNH, TOHUMAaHUs 3HAYCHHS OMOJIOTUH B TTO3HAHUU 3aKOHOB MTPUPOJIBI, B )KU3HH YEIIOBEKA U
COBPEMEHHOTr'0 OOIIECTBA;

uaelHas yOeXKIEHHOCTh, TOTOBHOCTh K ciOyxkeHuto U 3amute OtedecTsa,
OTBETCTBEHHOCTH 3a €ro Ccynp0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHE TYXOBHBIX [IEHHOCTEW POCCUIMCKOTO HAPOA;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHUECKOT'0 TTOBE/ICHUS;

CIOCOOHOCTH OLICHHBATh CHUTYAIMIO0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSChH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHUE JIMYHOT O BKJIaJ[a B IOCTPOEHHUE YCTONUYUBOIO OYyIIEero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM PpOJIUTENSM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOT'O MPHUHATHS LIEHHOCTEN CeMEHON >KU3HU B COOTBETCTBUH C TPAJAMIMSIMHU HApPOJIOB
Poccun;

4) 3cTEeTH4eCKOI0 BOCIIUTAHMSA:

ACTETHYECKOE OTHOILICHHWE K MHPY, BKIFOUasi 3CTETHKY ObITa, HAYYHOTO ¥ TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOILIEHUM;

MOHMMaHHUE 3MOLUOHAJILHOT O BO3/1€H CTBUSI )KUBOU MTPUPOJIbI U €€ IEHHOCTH

TFOTOBHOCTh K CaMOBBIPAKEHHMIO B PAa3HbIX BHMJIAX HCKYCCTBA, CTPEMIIEHUE IPOSBIATH
KayecTBa TBOPYECKOM JINYHOCTH;

5) <¢usuyeckoro BocnuTanusi, GoOopMHMpPOBAHUS KYJbTYPbl 310POBbS M
3MOLHOHAJBHOIO 0J1ar0NMOJIyYHI:

MOHMMAaHHUE U pean3als 30poBOro u 0e30MacHOro oopasa KU3HH (310pOBOE MUTAHHE,
CO0JII0/IEHNE TUTUEHNYECKUX MPaBUI U HOPM, cOaJaHCHUPOBAHHBIA PEKUM 3aHATHI U OTAbIXA,
perynspHas (Qu3uueckas aKTHUBHOCTh), OEpEXHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOUIECHUS K COOCTBEHHOMY (PU3MYECKOMY M NCHXUYECKOMY 3/]0POBBIO;

NMOHMMaHWEe IICHHOCTH TIPaBUJ WHAWBHIYAIbHOTO M KOJJIEKTMBHOTO ©O€30MacHOro

MOBCACHUA B CUTyallUAX, YI'POKAOIHNX 3TOPOBbIO U ) KU3HU .]'HO)ICﬁ;



OCO3HAHUE TOCIEACTBUIA U HEMPUSATUS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS aTKOr oI,
HapKOTUKOB, KypEHHUS);

6) TPy10BOIr0 BOCIIUTAHMS

TFOTOBHOCTh K TPYAY, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYAOII00UE;

FOTOBHOCTb K  AKTUBHOW  JIEATENBHOCTH  TEXHOJOTMYECKOM W COLMAIbHOMN
HAIpPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOSATEIHHO BBIIOIHSITH
TaKylo J1eSITeIbHOCTD;

UHTEpEeC K pa3nuyHbIM chepaMm NpodecCHOHATbHON NeITeIbHOCTH, YMEHUE COBEpILIATH
OCO3HaHHBIN BBIOOp Oymymiei mpodeccun 1 pearn3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO U caMOOOPA30BAaHUIO HA MPOTSKEHUM BCEH
KU3HH;

7) 3K0JIOTMYECKOT0 BOCIIMTAHUS

9KOJIOTUYECKU 11€71€cO00pa3HOe OTHOLIEHHUE K TPUPOI€ KaK HCTOUHUKY KM3HU Ha 3emJle,
OCHOBE €€ CYILIECTBOBAHHS;

MOBBIIICHUE YPOBHSI SKOJOTHYECKON KYyJbTYphl: MPHOOPETEHHE OMbITa IJIAHMPOBAHUS
MOCTYIIKOB U OLEHKH UX BO3MOXHBIX MTOCIEICTBUM JIJI1 OKPY’KaIOIIEeH Cpebl;

OCO3HAHUE IJI100alIbHOI0 XapakTepa SKOJIOTMYECKUX MPo0JIeM U MyTel UX peIIeHus;

CIOCOOHOCTh MCIOIb30BaTh MpUOOpETaeMble NMPU U3YUYEHUN OMOJIOTUU 3HAHUS U YMEHHUS
MpU pelIeHUH MPOoOJIeM, CBS3aHHBIX C pPAllMOHAIBHBIM ITPUPOIONOIH30BAHUEM (COOIIOICHHE
MpaBuJl MOBEAEHUS B NPHUPOJE, HAMPABJICHHBIX HA COXpAaHEHHE PaBHOBECUS B HKOCHCTEMAX,
OXpaHy BHUJIOB, SKOCHCTEM, OuoCcdepsl);

aKTUBHOE HENpUsATUE JEeHCTBUHM, MPUHOCALIMX BPE] OKpY’Karolleil MpUpOIHON cpere,
YMEHHE MPOrHO3MPOBATh HEOJArOMPUATHBIE SKOJOTMYECKHUE IMOCIEACTBUS MPEIIPUHUMAEMBIX
JEMCTBUI U IIPEOTBpALIATh UX;

HaJM4Me pa3BUTOrO 3KOJOTMYECKOTO MBIIIIEHUS, SKOJIOTMYECKOM KyJIbTYpbl, OIbITa
NESTEIbHOCTH  JKOJIOTMYECKOM  HAIlpaBJIEHHOCTH, YMEHHS pYKOBOJACTBOBATbCS MMM B
[I03HaBATEJIbHOM, KOMMYHUKAaTHBHONM U COIMAJIBHOW MpPaKTUKE, TOTOBHOCTH K YYacTUIO B
MIPAKTUYECKOM 1eATENbHOCTH IKOJOTNYECKON HAlIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTI'0 MO3HAHMS:

cOpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAayKM U OOIIECTBEHHOW NPAKTHKH, OCHOBAaHHOIO Ha JMajore KYyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOEr'0 MECTa B MOJMKYJIbTYPHOM MHPE;

COBEPILIECHCTBOBAHME  S3BIKOBOM W  YUTATEJIbCKOM  KyJNbTYphl Kak  CpeACTBa

B3aI/IMOI[eI\/JICTBI/IH MCXKAY JIOAbMHU U ITO3HAHUA MUPA;



HOHUMaHHE creuu(uKn OMOJOrMM KaK HayKHM, OCO3HaHUs €€ poiu B (HOPMHUPOBAHHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/IaHUH IEIOCTHOTO MPEACTABICHHS 00 OKpY’KaIOIIeM
MUpE Kak O €IMHCTBE NPHUPOJbI, YeJIoBeKa W o0OlIecTBa, B MO3HAHUM IPUPOAHBIX
3aKOHOMEPHOCTEN U PEeLIeHUH MTPOOJIEM COXPaHEHUSI IPUPOJIHOTO PABHOBECHUS;

yOSKAEHHOCTh B 3HAUMMOCTH OMOJIOTHH JJISi COBPEMEHHOIN IMBHIM3AIMU: 00eCeUeHUs
HOBOT'O YPOBHSI Pa3BUTHSI MEIHMIIMHBI, CO3JJaHHE NEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemaTh pecypcHble MpoOJeMbl Pa3BUTHSI YeIOBEUYECTBA, MOMCKA MyTeH BhIXoJa U3 TN100ATbHBIX
9KOJIOTUYECKUX MpobieM U oOecriedeHusl mepexoia K yCTOHUNBOMY Pa3BUTHIO, PAlIMOHAIEHOMY
UCIIOJIb30BAaHUIO IPHPOTHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTH B MOJIyYCHHH OMOJIOTHYECKUX 3HAHUH B LEJSAX MOBBIIICHHS 0OIIen
KyJbTYpbI, €CTECTBEHHO-HAYy4YHOM TI'DaMOTHOCTH, KaK COCTaBHOM dYacTH (YHKIHOHAJIbHOM
I'PaMOTHOCTH O0ydaroumxcs, GopMUpPyeMOi TpH N3ydeHUH 01 0JIOTHHY;

[IOHMMAHHUE CYIIHOCTH METOOB IO3HAHMS, UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH HCIOJb30BaTh IOJydaeMble 3HAHHUS JJId aHalu3a U OObBSCHEHUS SBJICHUN
OKPYXXAIOIIEro MUpa M IMPOUCXOMSIMX B HEM M3MEHEHHH, yMeHHE JenaTh O00OCHOBaHHbIE
3aKJIIOYEHUS] HAa OCHOBE HAay4HbIX ()AaKTOB M HMEIOUIMXCS TaHHBIX C LENbI0 IOJTy4eHUs
JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENTbHO MCIIONb30BaTh OWOJOrMYECKUE 3HAHUS Uil pEelIeHUS
po0JIeM B peasbHbIX KU3HEHHBIX CUTYAIHX;

OCO3HaHUE IIEHHOCTH HAyYHOU AESITEeIbHOCTH, TOTOBHOCTh OCYIIECTBIATH NMPOSKTHYIO U
UCCIIEZIOBATENLCKYIO 1eATeIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HEMPEpPHIBHOMY OOpPa30BaHUIO M CaMOOOPa30BaHHIO, K
aKTHBHOMY TIIOJIyY€HHIO HOBBIX 3HAHMHA IO OWOJIOTHM B COOTBETCTBUU C IKM3HEHHBIMU
MOTPEOHOCTSIMH.

METANPEJIMETHBIE PE3YJIbTATBI

MertanpeaMeTHble pe3ysbTaThl OCBOEHHs yueOHOro npenmera «buosiorus» BKIHOYAIOT:
3HauyuMble i1 (OPMUPOBAHUS MHUPOBO33PEHUS  OOYYaAIOLIMXCS  MEXAUCLHUIIIMHAPHBIE
(MexnpeaMeTHbIe) OOIIEHayYHbIE TOHATHS, OTPAXKAIOIUE IEIOCTHOCTh HAYYHON KapTUHbBI MHUpa
U creuu(uKy METO/I0B [T03HAHHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIus,
SBJICHUE, TPOLIECC, CHCTEMa, HAay4yHbI (DaKT, MPUHIMI, TMIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsi, HUCCIeloBaHuE, HaOI0/IeHUEe, U3MEPEHUE, SKCIEPUMEHT U JPYruX), YHUBEpCAJbHbIE
yueOHbIe elicTBUS (IT03HABaTeNIbHbIE, KOMMYHUKAaTUBHbBIC, PEr'yIsSTUBHBIE), 00ECIeuynBaOIIne
dopmupoBanre (HYHKIIMOHAILHOW TPAMOTHOCTH WM COLMAJIbHONH KOMIIETEHIIMU OOYYaIOUTHXCS,

CIIOCOOHOCTh O6yan()H_[I/IXC$I HCIIOJIB30BATh OCBOCHHBLIC MCKIUCHUITIIMHAPHBIC,



MHPOBO33pEHUECKUE 3HAHUS M YyHHUBEpCaJbHblC yueOHbIE ACHCTBUS B I03HABATEIbHOM U
COI[MAJIbHOM TIPAKTUKE.

MeTtanpeaMeTHble pe3ysibTaThl OCBOEHHS MPOrpaMMBbl CpPEIHEro o0uiero o0pa3oBaHUs
JIOJKHBI OTPaXKaTh:

OBiaieHHe YHUBEPCATbHBIMHU Y4eOHbIMU N03HABATEJIbHBIMH 1eliCTBUSIMM:

1) 6a3oBbIe JJOrHYeCKHe TeHCTBHUS:

CaMOCTOSITeNIbHO (OpPMYIMpOBaTh W aKTyaJM3UpoBaTh NpolJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJb30BaTh INPU OCBOEHUM 3HAHMM MNPUEMBI JIOTMYECKOTO MBIIUIEHUS (aHaIM3a,
CHHTE3a, CpaBHEHMs, KJaccU(UKaluu, OOOOLIEHUs), pPAaCKphIBaThb CMBICI OHOJOrMYECKUX
HOHATUHN (BBIAEATh UX XapaKTepHble IPU3HAKU, YCTAHABIMBATh CBSA3U C JPYTUMU NTOHATUSAMMU);

OIIpEeNATh LENU JeATeIbHOCTH, 3ajlaBas NapaMeTpbl U KPUTEPUU UX ITOCTHKEHMS,
COOTHOCHUTH PEe3yJbTaThl 1EATEIbHOCTH C IOCTABJIEHHBIMU LIEJISIMU;

UCIOJIb30BaTh OMOJOrMYECKUE IMOHATHS AJid OObACHEHUS (PAKTOB U SBICHUN >KUBOU
HPUPOJIBI;

CTPOUTH JIOTUYECKUE PpACCYXAEHUS (MHAYKTUBHBIC, JEIYKTHUBHBIC, I10 AaHAJOIUN),
BBISIBJISIT 3aKOHOMEPHOCTH U NPOTHBOPEUUs B paccMaTpUBAaeMbIX SIBJICHUSX, (OPMYJIHUPOBATH
BBIBOJIBI U 3aKJIIOY €HUS;

IPUMEHATh CXEMHO-MOJIENBHBIE CPEACTBA AJI IPEICTABICHUS CYLIECTBEHHBIX CBA3EH U
OTHOUICHUH B M3y4aeMbIX OMOJOTHUECKHX OOBEKTaxX, a TaKKe MPOTHBOPEYUI pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX UCTOUYHUKAX;

pa3pabaTeiBaTh MJaH peHIeHHs NpoOieMbl ¢ y4€ToM aHalu3a HUMEIOIIMXCS
MaTepuabHBIX U HEMAaTEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTb, OL[EHUBAaTh COOTBETCTBHE PE3YJbTATOB ILIEJISIM,
OLIEHMBATh PUCKU MOCIEICTBUN 1€ATEIbHOCTH;

KOOPJMHUPOBAaTh M BBINOJMHATH pabOTy B YCIOBMSAX pEalbHOr0, BUPTYaJbHOI'O U
KOMOMHHUPOBAHHOI'O B3aUMO/IEH CTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE IPU PELIEHUH )KU3HEHHBIX ITPOOJIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHIE AeCTBHUA:

BJIaJICTh HaBBIKAMHU y4eOHO-HCCIIEI0BATEIbCKON U IMPOEKTHON JEATeIbHOCTH, HaBbIKAMH
paszpelieHust npodseM, CriocOOHOCTbIO U TOTOBHOCTHIO K CaMOCTOSITEIbHOMY IOMCKY METO/IOB
peleHus MPaKTUYeCKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B I03HAHMUS;

UCIOJb30BaTh PA3JIMYHbIE BUJBI JIEATEIBHOCTH IO IOJYYEHHIO HOBOI'O 3HAHUS, €ro
MHTEPIpPETALNH, PeoOPa30BAHNI0 U NMPUMEHEHHUIO B y4eOHBIX CHTYyallUsX, B TOM YHCJIE HpU

CO3JaHUH y‘Ie6HBIX H COIMMAJIBHBIX ITPOCKTOB,



(hopMupOBaTh HAYYHBINA THUI MBILIUICHUS, BJIaA€Th HAYYHOU TEPMUHOJIOTHEH, KITIOYEBBIMU
MOHSTUSIMU U METOAAMH;

CTaBUTh U (hopMyJIMpOBaTh COOCTBEHHBIC 33Ja4d B 00PA30BATEIBHOM NESITEIBHOCTH U
KU3HECHHBIX CHTYAI[UsIX;

BBISIBJIATh TMPHYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpPOBATh 3a7ady, BBIIBUTATH
TUNOTe3y e€ pelIeHus, HaXOAWTh apryMeHThl Ui JOKa3aTelIbCTBA CBOWX YTBEPXKICHUU,
3aJlaBaTh MapaMeTpbl U KPUTEPUU PEIICHUS;

aHANIM3UpPOBATh TIOJYYEHHbIE B XOJ€ pEIIeHUs 3aJaddl pe3yJbTaTbl, KPUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

JIaBaTh OI[EHKY HOBBIM CHTYAIIHSIM, OIICHUBATH IPHOOPETEHHBIN OITBIT;

OCYIIECTBJIATH I€eHAIIPABICHHBIM TOUCK MEepeHOca CPEACTB M CHOCOOOB NEHCTBUS B
npo¢ecCHOHAIbHYIO CPENy;

yMETh IEPEHOCUTh 3HAHUS B IIO3HABATENbHYI0 U IPAaKTUYECKyl oOjactu
KHU3HEEATEIbHOCTH;

YMETh UHTETPHUPOBAThH 3HAHUS U3 PA3HBIX YUEOHBIX IPEIMETOB;

BBIIBUTAaTh HOBBIC HJEH, Mpeajaratb OPUTHHAIBHBIE TOIXOJbl M PEIICHUs, CTaBUTh
po0JIEMBI U 3aJ1a4H, JOMYCKAIOLIE aJbTEPHATUBHbIE PEIICHNUS.

3) pa6ora c ungopmanmeii:

OPHEHTHUPOBATHCS B PA3JIMYHBIX MCTOYHHKAX WH(POpMAIUH (TEKCTE y4eOHOro mocobus,
HAyYHO-TIOMYJISIPHOM JMTEpaType, OMOIOTHYSCKIX CIOBAPSIX U CHPABOYHUKAX, KOMITBIOTEPHBIX
0azax naHHBIX, B lHTepHeTe), aHaMM3UpOBaTh HHPOPMALMIO pa3IMYHBIX BHAOB U (opMm
MIpECTaBICHUS, KpUTUYECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTE;

(bopMyIMpoBaTH 3ampochl W MPHUMEHSATh PA3JIMYHbIE METOJIBl TPU MOHUCKE U OTOOpe
Ounonornyeckoi nHMOpMaIK, HEOOXOUMOM JJIsl BHITTOJIHEHHS YU4eOHBIX 3a]1a4;

npuoOpeTaTh OMBIT HMCHOJIB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
COBEpIIEHCTBOBAThH KYJIbTYyPY aKTUBHOTO M CIIOJIb30BAHUS PA3IMYHBIX MIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIbHYIO (OpMy NpeacTaBiICHUs OMOIOTMYECKON
uHpopMmaiuu (cxembl, rpauKk, 1uarpaMMbl, TaOJIUIbL, PUCYHKU U IPYTOE);

UCIOJIb30BaTh HAYYHBIN SI3bIK B KA4eCTBE CpeIcTBAa Ipu padoTe ¢ OMOIOrHYecKou
uH(popMaIueil: TPUMEHATh XUMUYECKHe, (U3NYEeCKHe U MaTeMaTU4YeCKHEe 3HAKH M CHMBOJIbI,
dbopmyrel, aOOpeBUATYpy, HOMEHKJATYpy, HCIOJIb30BaTh U MPEOOpa3oBBIBATh 3HAKOBO-
CHUMBOJIMYECKHE CPE/ICTBA HATJIATHOCTH;

BIAJIETh HAaBBIKAMHU pACMO3HABaHUS U 3alMThl HHGOpMAIUU, HH(POPMAIMOHHON
6€30MacHOCTH JINYHOCTH.

OBJagenue YHuuBEpCaJIbHBIMA KOMMYHUKATUBHBIMH JeiCTBUSIMM



1) o6menue:

OCYIIECTBJISATh KOMMYHHKAIIMHN BO BcexX cepax KU3HU, aKTHBHO y4acCTBOBATh B TUAJIOTE
WIN JIUCKYCCHH IO CYIIECTBY OOCyKIaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BHICKA3hIBATh
CY)KIICHHSI OTHOCHTEIIHO BBIMIOJIHEHUS TIpeslaraéMoi 3a/ladyy, YYHTHIBATh WHTEPECHl U
COTJIACOBAaHHOCTh TO3HUIINHA JPYTUX YYACTHUKOB JUAJIOTA UIIH JUCKYCCHH);

pacrio3HaBaTh HeBepOalbHBIC CpeACTBA OOMICHHs, MOHHMATh 3HAYEHUE COIUATHHBIX
3HAKOB, MPEMOCHIJIOK BO3HUKHOBEHHS KOH(INKTHBIX CHTYAI[Uil, YMETh CMATYATh KOH(IUKTHI U
BECTH TIEPErOBOPBI;

BIIQJICTh PA3IMYHBIMU CIOCOOaMH OOIIEHWSI W B3aUMOJCHCTBUS, MOHUMATh HAMEPEHHUS
APYTHX JIOJIEH, MPOSBISTH YBAKUTEIFHOE OTHOIIEHHE K COOECEIHUKY M B KOPPEKTHOH (opme
(bopMyIUpPOBaTh CBOM BO3PAXKECHHUS;

pa3BEPHYTO U JIOTHUHO H3JIaraThb CBOIO TOYKY 3PEHHS C HCIOJB30BAHUEM SI3BIKOBBIX
CpenCTB.

2) cCOBMeCTHAasl 1eITeJIbHOCTh:

MOHHMMATh U UCIOJB30BATh MPEUMYILECTBA KOMAHIHON U MHAMBUAYAILHON paboThl Mpu
peleHuu OMONIOrHYecKoi mpodIeMbl, 00OCHOBBIBATh HEOOXOUMOCTh MIPUMEHEHHUS TPYIIOBBIX
(hopM B3aUMOZCHCTBUS TP PEIICHUN YIeOHOM 3a1a4H;

BBIOMPATh TEMATHKY M METOABI COBMECTHBIX NEHCTBHU C y4ETOM OOIIMX WHTEPECOB H
BO3MOKHOCTEH Ka)KIOro YIeHa KOJIEKTHBA;

NPUHUMATH II€JIM COBMECTHOH JEeATebHOCTH, OPraHW30BHIBATH M KOOPAWHUPOBATH
JNEUCTBUSL TO €€ JOCTHIKEHHIO: COCTABIIATH ITUIAH JCHCTBHUM, paclpeneisTb PO C y4ETOM
MHEHUH Y4aCTHHKOB, 00CYXJIaTh Pe3yJIbTaThl COBMECTHOW PaOOTHI;

OLIEHUBAThH Ka4€CTBO CBOETO BKJIAJa M KAXK/IOTO yYACTHUKA KOMAaH/Ibl B OOIIUN Pe3yIbTaT
0 Pa3pabOTaHHBIM KPUTEPHSIM;

npeasiaraTb HOBBIE MPOEKTHI, OLEHUBATH MU C MO3MIMH HOBU3HBI, OPUTHHAIHHOCTH,
NPaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISTh TO3UTHBHOE CTPATETHYECKOE TIIOBEACHUE B PA3IMYHBIX CHUTYaIUsX,
MIPOSIBIISITH TBOPYECTBO M BOOOpaKeHUE, OBITh HHUIIHATHBHBIM.

ORiajieHHe YHHUBEPCAIBHBIMHU PeryJISTUBHBIMH JeHCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMONIOTMYECKUE 3HAHHS JUIS BBISABICHHS NPOOJIEM M HUX PpEIICHUS B
KU3HCHHBIX U YICOHBIX CUTYAIIHSIX;

BBIOMpATh Ha OCHOBE OMOJIOrMYECKIX 3HAHUU I€IeBbIE M CMBICIOBBIE YCTAHOBKH B CBOHMX
JEUCTBUAX M TOCTYNKax 10 OTHOLICHHIO K JKUBOW MPHUPOJE, CBOEMY 3I0POBBIO U 37J0POBBIO

OKpYXarloIluX;



CaMOCTOSITENIbHO OCYLIECTBIISITh [103HABATEIbHYIO EATEIbHOCTh, BBIABIATH MPOOIEMBI,
CTaBUTh W (OPMYJIHMPOBATh COOCTBEHHBIC 3aJlaud B 00Opa30oBaTEIbHON JEATEIBHOCTH H
KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTABJISITh IJIaH PELICHUs TPOOJIEMbI ¢ YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M P EAIOY TCHHUI;

JlaBaTh OI[EHKY HOBBIM CHUTYallUsIM;

paciupsTh paMK1 y4eOHOro mpeaMera Ha OCHOBE JIMUHBIX IPEINOYTEHUI;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32 PEILIECHUE;

OLIEHUBATb IIPUOOPETEHHBII OIBIT;

crnocoOCcTBOBaTh (OPMUPOBAHUIO M MPOSIBICHUIO IIMPOKOW 3PYIUIUH B Pa3sHBIX
00J1aCTSIX 3HAHWM, IOCTOSHHO MOBBIIIATh CBOM 00pa30BaTebHBINA U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTh, OL[EHUBATh
COOTBETCTBHE PE3YJILTATOB LIEIISIM;

BJIaJICTh HABBIKAMU I103HABATEJILHON peyIeKCHM KaK OCO3HAHUS COBEpPILIAeMbIX JeHCTBUMA
Y MBICIIUTEJIBHBIX IPOLIECCOB, X PE3YJIbTATOB U OCHOBAHUH, HCII0JIb30BaTh NMPUEMBI pediaekcun
JUISL OLIEHKH CUTYalllH, BEIOOpa BEPHOI'O PEIICHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIEHHs 110 UX CHUKEHUIO;

IPUHUMATh MOTUBBI U apT'YMEHTHI IPYTUX IIPH aHAIU3€ PE3YIIbTATOB ACSITEIBHOCTH;

3) npuHsiTHE CEGSI M APYTHX:

IPUHUMATh ce0sl, TOHUMAas CBOU HEAOCTATKU U IOCTOUHCTBA;

IPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPH aHAJIHM3€ PE3yIbTaTOB ACSITEIbHOCTH;

MIpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OLINOKHY;

pa3BHUBaTh CIOCOOHOCTH IOHUMATh MUP C IMO3ULIUU APYTOro YEIOBEKA.

NPEJMETHBIE PE3YJIbTATbBI

IIpenmetHsbie pe3yabTaThl 0cBoeHus nporpamMbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crenuguueckue 1 yuedHoro npeamera «buonorus» HaydHble 3HAHUS, YMEHUS U
crocoObl JEeHCTBUN IO OCBOEHHUIO, HHTEpIpEeTallMd M MpeoOpa3soBaHUI0 3HAHWN, BUJBI
JEeATeIbHOCTH MO TMOJYYEHUIO HOBOI'O 3HAHUS U MPUMEHEHHUIO 3HAHUI B pa3lMYHbIX Y4EOHBIX
CUTyallUsiX, a TaKXe B peaJbHBIX XH3HEHHbIX CHTYyallUsX, CBSA3aHHBIX ¢ Ouosiormeil. B
Iporpamme NpeaMeTHbIE PE3YJIbTaThl IPEACTABIIEHBI 110 Foj1aM 00y4YeHus.

[IpenmeTHble pe3yibTaThl OCBOEHHsS yueOHoro mnpeameta «buonorus» 6 10 knacce
JOJKHBI OTPaXKaTh:

cOpMHUPOBAHHOCTh 3HAHUI O MeCTe M POJIM OMOJIOTMM B CHUCTEME HAyYHOr'O 3HAHUS

CCTCCTBCHHBIX HAYK, B (bOpMHpOBaHI/II/I COBpeMeHHOﬁ CCTeCTBeHHO-HaquOﬁ KapTUHbBI MHpa U



HAyYHOT'O MUPOBO33pEHHS, O BKIIaJ€ POCCHICKUX U 3apyOeKHBIX y4EHBIX-OMOIOTOB B Pa3BUTHE
ounonoruu, GyHKIIMOHATBLHON I'PAaMOTHOCTH Y€IOBEKa JIsl pEIICHUsS )KU3HEHHBIX 33/1a4;

yYMEHHUE PacCKphIBaTh COACPKaHUE OMOTOTUYECKUX TEPMUHOB U MOHSTHIA: )KU3Hb, KJIETKA,
opranusM, wmerabomu3Mm (0OMEH BEIeCTB W MPEBpallleHue OSHEPruM), TOMeocTas
(camoperynsinusi), ypOBHEBas  OpraHu3alus SKMUBBIX  CHCTEM, CaMOBOCIPOM3BE/IECHUE
(periponyKiusi), HaCJAEACTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHUE;

yMEHHUE Hu3Jaratb OMOJOTHYECKHE Teopud (KIETOYHAs, XPOMOCOMHAs, MYyTallMOHHAasi,
IEHTpaJIbHAsl J0rMa MOJEKYJsipHON Oumonoruu), 3akonbl (I. Mennens, T. Moprana, H. .
BaBunoBa) u yuenus (0 HEHTpax MHOT000pa3us U MPOUCXOXKJICHUS KyJIbTYpHBIX pacTenuit H. U.
Basunosa), onpenensTe rpaHULIBI ©X TPUMEHUMOCTH K dKHUBBIM CHCTEMAaM;

yYMEHHE BIIaJIeTh METOJJaMU HAayYHOr'O MO3HAHUSA B OMOJOTHU: HAOJIIOIeHHE U ONUCAHHE
KHUBBIX CHUCTEM, TIIPOIECCOB M SBJIEHUI, OpraHu3alus U IpoBeJeHHEe OHOJIOTHYECcKOro
SKCIIEPUMEHTA, BBIABIKCHHUE THIIOTE3bl, BBISABICHHE 3aBUCHMOCTH MEXAY HCCIEIyeMbIMU
BENTMYMHAMU, OOBSCHEHUE TMOJTYYEHHBIX PE3yIbTATOB, HCIOIH30BAHHBIX HAyYHBIX MOHSITHH,
TEOPU U 3aKOHOB, YMEHUE J€J1aTh BHIBOJbI HA OCHOBAHUU MOJIyYEHHBIX PE3YJITATOB;

yYMEHHUE BBIJIETATh CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPHUOT U BYKApUOT,
OJTHOKJIETOUHBIX U MHOT'OKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOLIECCOB: OOMEHA BEIIECTB U
MIpEBpAIlleHNs] SHEPTUU B KIIeTKe, (POTOCHHTE3a, MIACTMYECKOTO M SHEpPreTHuecKoro obOMmeHa,
XeMOCHUHTE3a, MUTO3a, MeH03a, OIUIOJOTBOPEHHUS, PAa3MHOXEHUS, WHIMBHUAYAIbHOTO PAa3BUTHUSA
opraHusma (OHTOreHe3);

yMEHUE MPUMEHSTh MOJyYCHHBIC 3HAHUS JIJIS1 O0BSICHEHUS OMOJIOTHYECKHUX MPOIIECCOB U
SIBJIICHUH, JJ1s1 TPUHSTHS PAKTUYSCKUX PEIICHUN B TIOBCETHEBHOW JKU3HU C 1IEIBbI0 00CCIICUCHUS
0€30IacHOCTH CBOETO 3/I0pOBBbSI M 3I0POBbS OKPYXKAIOUIMX JIOACH, COOJIIOACHUS HOPM
IPaMOTHOTO TOBEAEHUS B OKPYXKAIOUIEH NPUPOAHOU cpene, MOHUMAaHHE HEOOXOIUMOCTH
UCIIOJIb30BaHUS JTOCTHXKEHUN COBpEMEHHOW OMOJIOTMM U OMOTEXHOJIOTHH IJIi PalliOHAJIBHOTO
IPUPOION 0JIb30BAHUS;

yMEHHUE pellaTh JJIEMEHTApHbIE TEHETHYEeCKHE 3aJadyd Ha MOHO- M JUTHOPHIHOE
CKpEIIMBaHue, CIEMJICHHOE HACIIEJOBAaHUE, COCTABIISITH CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUISL IPEJICKA3aHus HACJIeI0BAHMS IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHAT JJA0OPAaTOPHBIC M MPaKTHUYECKHE padOThI, COOJIIOAATh MpaBWIa MpU
paboTte ¢ yueOHbIM U J1ab0opaTOPHBIM 000PYAOBAHUEM;

yMEHUE KPUTHYECKH OIICHUBATH W HHTEPIPETUPOBATh MHPOPMAIUIO OUOIOTHYECKOTO
COZIep)KaHMsl, BKJIIOYAIOLIYIO TICEB/IOHAYYHbIE 3HAHUS W3 PA3JIMYHBIX HCTOYHUKOB (CpeacTBa
MaccoBOi MH(pOpMAIUU, HAYYHO-TTONYJISPHBIE MaTepUaibl), ITHYECKHUE ACTIEKTHl COBPEMEHHBIX

HCCIIENOBAaHUI B OMOJIOTHH, MEIUIIUHE, OMOTEXHOJIOIHH;



YMEHHE CoO3[aBaTb COOCTBEHHbIE IHCBMEHHbIE M YCTHBIE COOOILIEHUs, 00001as
OMONMOrMYecKyl0 HMH(GOPMAIMI0 U3 HECKOJbKHX MCTOYHUKOB, TIPAaMOTHO MHCIOJb30BAThH
MOHSATUHHBINA anmapaT OHMOJIOTUH.

[IpenmeTHble pe3yibTaThl OCBOeHHsI yueOHoro mnpeameta «buonorus» ¢ 11 knacce
JOJKHBI OTPaXKaTh:

cOopMHPOBAHHOCTh 3HAHUM O MecTe M POJM OMOJOTMH B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHHU COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTUHBI MUpa U
HAyYHOTO MHPOBO33PEHUS, O BKJIAZE POCCUICKUX U 3apyOEKHBIX YUEHBIX-OMOIOrOB B pa3BUTHE
Oouonoruu, GPyHKIMOHAIBHON TPAaMOTHOCTH YeJIOBEKa ISl PEeIICHNS )KU3HEHHBIX 3a/1a4;

YMEHHME pacKpblBaTh COJEpXKaHUE OWOJIOrMYECKUX TEPMUHOB U TOHATHI: BUJ,
NONyJsiiMsA,  TeHOQOHM,  HBOMIOLUA,  JBWXKylmMe  cuwibl  ((pakTopel)  3BOJIOLUH,
IPUCIIOCOOJIEHHOCTh OPraHU3MOB, BUA000pa3oBaHHE, HKOJOrHMUecKue (BakTopbl, IKOCHCTEMA,
NPOAYLUEHThl, KOHCYMEHTBbI, pEAyLEeHThl, LeNu MHUTaHWsA, DJKOJOoruyeckas mHUpaMuia,
OuoreoreHnos, ouocdepa;

yMEHHE M3iaratb OHOJOrHyeckue Teopuu (dBomoronHas Teopus Y. JlapBuHa,
CHUHTETUYECKAsi TEOPUS IBOJIIOLIUN), 3aKOHBI U 3aKOHOMEPHOCTHU (3apobliieBoro cxoacrea K. M.
bapa, yepenoBaHus riaaBHbIX HanpasieHW U nmyTeil ssomonuu A. H. CeseproBa, ydeHHs o
ouochepe B. U. BepHackoro), onpenensiTe TpaHUIIBI KX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BIIaJIeTh METOJIaMH HAYYHOT'O MO3HAHMS B OMOJIOTHU: HAOIIOEHHE U ONHCaHUE
KUBBIX CHUCTEM, IIPOLIECCOB M SBJIEHUN, OpraHU3alus M TPOBEIECHHE OHOJIOrMUECKOro
SKCIEPUMEHTA, BBIIBW)KEHUE THIIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXIY HCCIENyeMbIMU
BEIMYMHAMHU, OOBSCHEHHE IOJYYCHHBIX pE3yJIbTaTOB, HCIIOJIB30BAHHBIX HAYYHBIX MOHSITHMH,
TEOpHil U 3aKOHOB, YMEHUE J1€TaTh BHIBOABI HA OCHOBAHUHU MOJIyYEHHBIX PE3Y/IbTAaTOB;

YMEHHME BBIJENATh CYLIECTBEHHbIE IPU3HAKU CTPOEHUS OHOIOTMYECKUX OOBEKTOB:
BUJIOB, HONYJIILMNA, MPOAYLEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OMOI'€OI[€HO30B U IKOCHCTEM,
OCOOEHHOCTH  IPOLIECCOB:  HACIEACTBEHHOM  H3MEHUMBOCTH, €CTECTBEHHOro  0TOOpa,
BHJ1000pa30BaHusl, IPUCIOCOOTIEHHOCTH OPraHu3MOB, ACHCTBUS IKOJOTMYECKHX (PaKTOpPOB Ha
OpraHu3Mbl, [IEpeHOCca BEIECTB U MOTOKA SHEPIrUU B IKOCUCTEMAX, aHTPOIOTeHHbIX U3MEHEHUN
B DKOCHCTEMAax CBOEHl MECTHOCTH, KPYroBOpOTa BEIIECTB M OUOr€OXMMHUYECKHX LUKIOB B
ouocdepe;

YMEHHE NPUMEHATh MOJyYEHHbIE 3HAHUS I OObSICHEHUs OMOJIOrMYECKUX MPOLIECCOB U
SIBIICHUH, JJIs1 MPUHSATUS IPAKTUUECKUX PELICHUH B MOBCEIHEBHOM KU3HU C IENIbI0 00€CIeYeHUS
0€30IacHOCTH CBOETO 3/I0pOBbSI M 3I0POBbS OKPYXKAIOUIMX JIFOAEH, COOJIIOJCHUS HOPM

IrPaMOTHOTO TIOBEJEHUS B OKpYXKAIOIIeW MPHPOIHON cpeae, MOHMMaHWE HEOOXOAMMOCTH



HCIIOJIb30BaHUA

MIPUPOOIOJIb30BaHUS;

OCTH KEHUN

COBpPEMEHHOU

OuoJIOruu

JJIA paroOHAJIbLHOI'O

YMCHHUE pPCUIAaTh J3JICMCHTAPHBIC OMOJIOrMYSCKH e 3ala4r, COCTABJIAATH CXEMBI IMEPCHOCA

BEII[ECTB U PHEPTUHU B IKOCUCTEMaX (IIeTH MU TaHU);

YMEHHE BBIOJHITH J1a00paTOpHBIC M MPaKTHUYECKHE PadOThI, COOMIOAATh MpaBUIA MPU

paboTte ¢ yueOHBIM U JTaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTUYECKHU OLIEHHBATh U HHTEPIPETUPOBATH MHPOpPMAINIO OHOIOTHMYECKOro

COACPIKAHMA, BKIOYAIOIIYIO IICCBJOHAYYHBLIC 3HAHUA M3 PA3JIMYHBIX HCTOYHHKOB (Cpe)ICTBa

MaccoBoi uH(popManuy,

Hay4HO-TIONYJIApHBIE MaTepualbl),

paccMaTpuBaThb rj100aJbHbIE

9KOJIOTHYECKUE MPOOIEMbI COBPEMEHHOCTH, (POPMUPOBATH 11O OTHOIIEHUIO K HUM COOCTBEHHYIO

IMTO3UIIHUIO,

YMCHHEC CO31aBATb COOCTBEHHBIE TUChbMEHHEIE U YCTHBIC COO6IHCHI/IH, 0606111215{

6I/IOJ'IOFI/I‘-IGCKYIO I/IH(l)OpMaI_[I/IIO N3 HECKOJIBKUX UCTOYHHUKOB, I'PAMOTHO UCIIOJIE30BATh

MOHATUNHBINA annapat OMOJIOrUU

TEMATHYECKOE IINTAHUPOBAHHUE
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INPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBbHOM ITPOI'PAMMBbBI

IIpoBepsiemble NpeAMeTHbIE Pe3yJbTAThI 0CBOCHHUS OCHOBHOM

o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus

CchopMupoBaHHOCTh 3HAHMM O MeCT€ M pOJIM OHOJIOTMH B CHUCTEME
HAyYHOTO0 3HAHUS ECTECTBEHHBIX HayK, B (OPMHUpPOBAHHH COBpPEMEHHOMU
€CTECTBEHHO-HAYYHOM KapTMHBI MHpa M HAay4HOIO MMPOBO33PEHUS; O
BKJIAZIE POCCHUHCKMX U 3apyOexHbIX y4EHBIX-OMOJIOTOB B pPa3BUTHE
Ouonorny; (YHKUMOHAJIbHOH TIPAaMOTHOCTH 4YeJIOBEKAa JJs pelIeHUs

JKHN3HCHHBIX 3aaa4

VMeHHE PacKpbhIBaTh COJAEPKAHUE OMONOTMYECKUX TEPMHHOB U TIOHSTHIA:
’KM3Hb, KJIETKa, OpPraHu3M; MeTa0oiaM3M (OOMEH BELIECTB M IPEBpalicHUE
SHEpPruM), roMeocras (caMoperyssiuus), ypoBHEBas OpraHH3alusl >KHUBBIX
CHCTEM, CaMOBOCIIPOM3BEICHHE (PENpOAYKIHs), HACIEICTBEHHOCTD,

HU3MCHYUBOCTb, POCT U Pa3BUTUC

YMeHue wu3naratb OWONOTHMYECKHE TeopuH (KJIETOYHas, XPOMOCOMHas,
MyTtanuoHHas), 3akonbl (I. Mennens, T. Moprana, H.M. BaBunosa) u
yueHus: (0 MEHTpaX MHOrooOpasuss M MPOUCXOXKICHHUS KYJIbTYPHBIX
pactenuit H.M. BaBwiioBa), ompenensTh TpaHUIBI WX MPUMEHHUMOCTH K

JKHUBBIM CUCTEMaM

VYMmenue BJIaJICTh MCTOAAMH HAYYHOI'O ITO3HAHHUA B ouomoruu (Ha6J’II-OI[€HI/IC
U OIIMCaHUC JKUBBIX CHCTCM, IIPOLECCOB H HBHGHHﬁ; OpraHusanus u
MMPOBEIACHUC OMOJIOTUYECKOr0o OKCIICPUMCHTA, BBIABUXXCHHUC THUIIOTC3bI,
BBISIBJICHUC 3aBUCUMOCTH MECKAY UCCICAYCMbIMU BCIIMUUHAMU, 00BsCHCHUE
MMOJYYCHHBIX PE3YyJIbTATOB, HUCITOJIb30BAHHBIX HAYYHbIX HOHﬂTHﬁ, TeOpI/Iﬁ u
3aKOHOB, YMCHUEC  ACJIaTb BbIBOJBI Ha OCHOBAHMHU  ITOJYYCHHBIX

pE3yIbTaTOB)

10 KJIACC

Kon
NMpoBepPsieMOro
pe3yabTara

1

2

3

4

5

YMeHue BbIIEATh CYyHIECTBEHHbBIE TPU3HAKH BUPYCOB, KJIETOK IPOKAPUOT U
9YKapUOT, OJHOKJIETOUHBIX U MHOTOKJIETOYHBIX OPraHU3MOB; OCOOEHHOCTHU
mporeccoB  oOMEHa BEIIeCTB W MPEBpalleHHs JHEPrud B  KIETKE,
¢doToCcHHTE3a, MIACTUYECKOTO M HHEPreTUYecKoro oOMEeHa, XeMOCHHTE3a,

MHUTO34, MCﬁOBa, OIJIOAOTBOPCHUSA, PASMHOKCHUS, HWHAWUBUAYAJIBHOI'O




pa3BUTHUS OpraHu3Ma (OHTOTEHE3)

YMCHI/IC INPUMCHATH ITOJIYUCHHBIC 3HAHUA I O6I>}ICH6HI/IH 61/IOJIOFI/I‘{CCKI/IX
IIPOLIECCOB M SIBJICHUW, MU TPHUHATHS MPAKTUYECKUX PpEIICHUH B
MMOBCEIHEBHON JKHU3HM B MeIIX oOecneyeHnss O€30MacHOCTH CBOEro
3I0pOBbSI M 3JI0POBbS  OKPYKAIONIMX JIOJICH, COOJIOACHUS HOPM
IPaMOTHOTO TIOBEJCHUS B OKPYXKAIOWIEH MPUPOJHON cpese; MOHMMAaHHe
HCO6XO,HI/IMOCTI/I HCITOJIB30BAHUA I[OCTI/I}KCHI/Iﬁ COBpeMeHHOﬁ 61/IOJ'IOFI/II/I n

OMOTEXH OJIOT U JJIA paiuOHAJIBHOI'O IIPUPOAOII0JIb30BaAHUS

YMmenue peuiaTth OJJICEMCHTAPHBIC TCHCTHUYCCKUEC 3aJa4d Ha MOHO- U
I[I/IFI/I6pI/I,I[HOC CKpPCIIMBAHUC, CHCIIJICHHOC HACJICAOBAHHUEC, COCTABJIATDH
CXEMEI MOHOFI/I6pI/IHHOFO CKpelIuBaHusA IJid NpCACKa3zaHHd HACICOOBAHUA

IIPU3HAKOB Y OpPraHU3MOB

VYMeHue BbINOJHATH JJAOOPAaTOPHbIE U MpaKTUYeCKHe paboThl, COOJII0IATh

IpaBWJia Npu paboTe ¢ yueOHBIM U JaOOPATOPHBIM 000pPYI0BaHUEM

YMeHue KpPUTHYECKH OLEHMBAaTh W WHTEPIPETUPOBATH HH(POPMALIUIO
OMOJIOTMYECKOr0 COJEpKaHusl, BKIIOYAIOIIYIO [ICEBJOHAYUYHbIE 3HAHUS U3
paznmuuHblXx  ucTouHUKOB (CMMUM, HaydHO-TIOMyJISipHBIE MaTepUalibl);
TUYECKHE ACIEKThl COBPEMEHHBIX HCCIENOBaHUN B OHMOIOTHH, METUIIUHE,

OMOTEXHOJIOTHU

10

YMeHune co3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIIEHMUS,
00001mass OHOJOTHYECKYI0 HH(OPMAIMIO W3 HECKOJbKHUX HCTOYHUKOB,

I'paMOTHO U CIIOJIb30BATDH HOHSATUHHBIN ariaapar ouosornu

11 KJIACC

Kon
NMpoBEPSIEMOTO

pe3yJjibTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM

o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

CchopMupOBaHHOCTh 3HAHMA O MeECT€ W pOJIM OHOJIOTUUM B CHCTEME
HAyYHOTO 3HAHUS ECTECTBEHHBIX HAayK, B (POPMHUPOBAHHH COBpPEMEHHOU
€CTECTBEHHO-HAYYHOM KapTHHBI MHpPa W HAy4HOIO MHPOBO33PEHUS; O
BKJIaJIc POCCHHCKUX M 3apyOeXKHBIX Y4YEHBIX-OMOJIOTOB B Pa3BUTHE
Ouonornn; (yHKIMOHATBLHOW TPAMOTHOCTH 4YEJOBEKa IS PEHICHHS

JKN3HCHHBIX 3aaa4

YMeHue packpblBaThb COJEp)KaHHE OMOJIOTMYECKUX TEPMHHOB U IOHSATHUI:




BHJ, TONYJSALUUS, TEHO(MOH, DSBOJIONHS, ABUXKYIIHME CUIIBI ((haKTOphI)
SBOJIIOIIMHU,  TPUCIIOCOOJIEHHOCTh  OPraHW3MOB,  BHUI000pa3oOBaHHE,
IKOJIOTHYECKHE  (DAKTOpbI, SKOCHCTEMa, IMPOAYLEHTBl, KOHCYMEHTHI,
PENYLEHThI, IENU TMUTaHUsA, SKOJIOTHMYecKas IupaMuaa, OHOreoIeHO3,

ounocdepa

YMeHue wuznarath OWOJOTHYECKHe TEOpHH (IBONIOIMOHHAS Teopus Y.
llapBI/IHa, CUHTCTHUYCCKAsA TCOPUA 3BOJ'IIOI_[I/II/I), 3aKOHBI 1 3aKOHOMCPHOCTHU
(3aponprmesoro cxoncrsa K.M. bapa, uepenoBanus riaBHbIX HallpaBiIeHUN
u mnyreid osBomonmu A.H. CeeprioBa, ydeHus o Ouochepe B.U.
BepHaIICKOFO), OMIpCaAC/IAThL TI'paHUIBI WX [MPUMCHHUMOCTU K JKHUBBIM

CUuCTcMamM

YMeHue BiaieTh METOJaMU HAYYHOTO MTO3HAHUS B OMoIoruu (HaOIM01eHIe
U ONKWCAHHWE JKUBBIX CHCTEM, IPOIECCOB M SBJICHHUHA, OpraHW3anus Hu
MpoBeeHHEe OHMOJOTHYECKOro HSKCIEPUMEHTA, BBIABMIKEHUE THUIIOTE3HI,
BBISIBIICHHE 3aBUCUMOCTH MEXKIY UCCIEAYyEMbIMU BEJIMYNHAMH, OOBSICHEHUE
MOJIYYCHHBIX PE3yJIbTATOB, UCIOJIb30BAHHBIX HAYYHBIX MOHITHH, TEOPUH U
3aKOHOB, yMEHHE JieJlaTh BBIBOJBI HAa OCHOBAHUHU  IOJYYEHHBIX

pe3ybTaTOB)

YMeHue BBIIEIATH CYLIECTBEHHbIE MPH3HAKH CTPOCHUS OMOJOrMYECKHX
O00BEKTOB: BHJIOB, MOIYJALUH, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYyIIEHTOB,
OMOTeoIeH030B U KOCHCTEM; OCOOCHHOCTH MPOILECCOB HACIEICTBEHHOMN
M3MEHYMBOCTH, €CTECTBEHHOT O otOopa, BHUJI000pa30BaHUA,
MPUCIIOCOOIEHHOCTH OPraHU3MOB, NEHCTBUS SKOJIOTHYECKUX (PAaKTOPOB HA
OpraHu3Mbl, IE€peHOCa BEIIECTB M IIOTOKA JSHEPrHMH B OSKOCHCTEMAX,
aHTPONIOTEHHBIX ~ M3MEHEHMH B  OJKOCHCTEMaxX CBOGH  MECTHOCTH,

KpyroBOpOTa BEIIECTB U OMOr€OXMMHUECKUX IIUKJIOB B Onocdepe

YMeHHe TPUMEHSTh MOJyYCHHBIC 3HAHUS JJIsI 00bICHEHUS OHOJIOTHYCCKIX
MPOIIECCOB W SIBJICHHUM, JUIS TIPUHATHS MPAKTHYECKHX pEIICHUH B
MMOBCEAHEBHON JKHM3HM B MLeaaxXx oOecnedeHuss O€30MacHOCTH CBOETO
3MI0pPOBBS M 370POBbSl  OKPYXKAIOIIUX JIFOJICH, COOJIOJACHHUS HOPM
IPaMOTHOTO TIOBEACHUS B OKpYXKAloIleld IMPUPOIHON cpene; MOHMMaHUe
HGO6XO,Z[I/IMOCTI/I HUCITOJb30BAHUS I[OCTI/I)KGHI/Iﬁ COBpeMeHHOﬁ 6I/IOJIOFI/II/I JJISL

padrOHAJIBHOTO IPUPOAOIIOJIE30BAHUA

VYmMmenne peuaThb 3JICMCHTAPHBIC OMOJIOTHYCCKHE 3aJa4u, COCTaBJIATh CXEMbI




MEePEHOCca BEIIECTB U SHEPTUH B DKOCUCTEMAaX (LIeTIH MU TAHMS)

YMeHue BBIMONHATH JTA0OPATOPHBIE M MPAKTUYECKHE padOThl, COOTIOAATH

IpaBuJia Npu paboTe ¢ yueOHBIM U JaOOPATOPHBIM 000PYIOBaHHEM

YMeHHe KpPUTHYECKH OIEHHWBAaTh M HMHTEPIPETUPOBATH HHPOPMALIUIO
OMOJIOTMYECKOr0 COJIEepKaHMsl, BKIHOYAIONIYIO NICEBAOHAYYHbIE 3HAHUS U3
9 pa3nuyHbBIX HcTouHUKOB (CMMU, HaydHO-TIOMyJISIpHbIE MaTepUabl);
paccMaTpuBaTh TIJ100AJbHBIE JKOJIOTMYECKHE MPOOJIEMBbl COBPEMEHHOCTH,

(dbopMUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO TTO3HIIHIO

YMeHue co3naBaTh COOCTBEHHBIE NHCHBMEHHBIE M YCTHBIE COOOILEHHS,
10 000011ast OMOJOrMUYECKY0 HH(OPMALMIO M3 HECKOIbKUX HMCTOYHHMKOB,

I'paMOTHO HCIIOJIb30BATb MOHSTUHHBIN ariapar ouoJoruu

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBSIBATEJIBHBIE YUEBHBIE MATEPUAJIBI 1JI1S1 YYEHUKA

buonorus 10 knacc : 6a30BbIil ypoBeHs : yueOHuk/ B. B. [laceunuk, C. B. Cymaroxun, 3.T'.
lanontok, I'. I'. IlIBenoB ; mox pea. B. B. [Taceunuka

buonorus 11 knacc : yue0. ans obieodpazosar. opranuzanwii / B. B. [Taceunnk, A. A.
Kamenckuii, I'. T'. [lIBenos, 3. I'. I'anontok; mox pex. B. B. [Taceunuka.
METOANYECKHUE MATEPUAJIBI JJI51 YUUTEJA

MeTtoaunueckoe nocodue/Ilaceunnk B.B., AkiinonepHoe 0011eCTBO U3aTEIbCTBO
"[Ipoceemnienue"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/subject/5/5/

http://www.en.edu.ru

https://content.edsoo.ru/lab/

http://www.school.edu.ru

http://www.fipi.ru/

http://www.rustest.ru/



