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MNOACHUTEJIbHASA 3AIINCKA

[Ipu pa3paboTke mporpammbl MO OWOJOTHH TEOPETHYECKYIO OCHOBY JJISI OIPEACICHUs
MOJXO0A0B K (OPMHPOBAHUIO COJEpXKaHHUS ydeOHOro mpenmera «bHONOTHS»  COCTaBUIIM:
koHnenrtyanbHble nojoxenus PIOC COO o B3auMOOOYCIOBICHHOCTH IEJIeH, COAep:KaHMUs,
pe3ynbTaToB 00y4YeHHs U TPEOOBAHMI K YPOBHIO IMOJTOTOBKH BBIITYCKHHKOB, MOJIOKECHUS 00 0OIINX
LEeNAX W TPUHIMIAX, XapaKTEPH3YIOUIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpEIHEero OOIIero
oOpa3oBanus B Poccuiickoit denepanmu, a TakkKe MOJI0KESHHS O crienuduke OHOIOTHH, ¢ 3HAYCHUN
B TIO3HAHUU JKUBOW MPHUPOJBI U 00ECIICUEHUH CYIIECTBOBAHUS YeloBeuecKoro odmecta. CoriacHo
HA3BaHHBIM TIOJIOKEHUSM, ONPEICIICHB OCHOBHBIC (YHKIIMH MPOTPAMMBI IO OWOJIOTHH U ¢
CTpYKTYpa.

[Iporpamma mo Owmonoruu Ma€T MpeNCTaBICHHE O LENsIX, 00 o0mei crparernu oOydeHus,
BOCIIMTAHUS M Pa3BUTHS OOYUYaAIOMIMXCS CPEICTBAMHU Y4eOHOro mpeamera «buonorusy», onpenenser
00s13aTeNIbHOE TIPEIMETHOE COJIEpYKAHHE, €r0 CTPYKTYpPY, paclpelefieHHe 1O pasieiiaM U TeMam,
PEKOMEHIyeMYIO MOCIIEI0BATEILHOCTh H3YYeHHUs y4eOHOTO MaTeprana ¢ y4éTOM MEKIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKA OOpa30BaTEIBHOTO IPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
00yJaronuxcs.

B niporpamme 1o OM0JIOTHN TaK)Ke YIUTBHIBAIOTCS TPEOOBAHUS K INIAHUPYEMBIM JINTHOCTHBIM,
METanpeIMETHBIM W TPEIMETHBIM pe3yiabTaTaM oOOy4deHHs B (OPMHUPOBAHHM OCHOBHBIX BHJIOB
y4eOHO-TT0O3HABATEIIPHOW  JCATEIHHOCTH/YIEOHBIX  JIEHCTBHM  OOyJaromuxcsi 1O  OCBOEHUIO
coJiep’KaHusl OMOJIOrN4YecKoro oopa3oBaHus.

B mnporpamme mno Ouonorum (10-11 xmaccel, 6a30BbIi ypOBEHb) peaaM30BaH MPUHIUI
MIPEEMCTBEHHOCTH B U3yYeHUN OMOJIOTHH, Oaroapsi 4eMy B HEl IPOCMAaTPUBAETCs HAIIPaBICHHOCTh
Ha pa3BHTHE 3HAHWH, CBA3aHHBIX C (HOPMUPOBAHHEM €CTECTBEHHO-HAYYHOTO MHPOBO33PECHHUS,
IIEHHOCTHBIX OPUCHTAIMHA JIMYHOCTH, SKOJOTHMYECKOTO MBIIUICHUS, IMPEACTABICHUN O 3JI0pOBOM
o0pase XKM3HU U OCPEKHBIM OTHOIICHHUEM K OKpYXaromend mpupoHoit cpene. [lostomy Hapsiay c
M3y4YeHHEeM OOUIeONOIOTUYECKUX TEOpUH, a TaKKe 3HAHWH O CTPOCHUHU KHUBBIX CHUCTEM Pa3HOTO
paHra u CyuiHOCTH OCHOBHBIX NMPOTEKAIOIINX B HUX MPOIECCOB B MPOrpaMMe MO OUOJIOTHH YIEJIEHO
BHHMMAaHHE UCTIOJIb30BaHUIO MOJYYEHHBIX 3HAaHUN B MMOBCEIHEBHOM KM3HU JIJIs1 PELICHUS MPUKIIaIHbBIX
3aja4, B TOM 4HCJe: MNPOQUIAKTUKH HACJIEACTBEHHBIX 3a00JIeBaHMI 4EIOBEKa, MEIUKO-
F€HEeTUYECKOTO KOHCYIbTHPOBaHUS, OOOCHOBAHHUS SKOJOTHMYECKH IIeIeCO00pa3HOro IMOBEACHUS B
OKpY)Kalollel MPUPOJHON Cpele, aHaln3a BIMSHUSA XO35SWCTBEHHOW MESITEIbHOCTH YEJIOBEKa Ha
COCTOSIHUE TPUPOIHBIX U MCKYCCTBEHHBIX OJKOCHUCTEM. YCHJIEHHE BHHMAHHS K MPHUKIAIHON
HaIMpPaBJIEHHOCTH y4yeOHOro mpeamera «buonorus» MpoJIUKTOBAHO HEOOXOIUMOCTHIO 00eCreYeHUs
YCIIOBUU JUISl PEIICHUs OJHOW M3 aKTyallbHBIX 3aJay MIKOJHHOIO OMOJIOrMYecKOTro 00pa3oBaHU,
KoTopas mpeAnojaraeT (GopMupoBaHue y OOydYalOIIUXCS CHOCOOHOCTH aJanTHUPOBATBCS K
W3MEHEHUSIM TUHAMHYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHEe cpeaHero ooOimiero oOpa3oBaHHs 3aHMMaeT BaxHoe MecTo. OnHa
obecnieunBaer (opmupoBaHHEe y OOYYaIOIIUXCS TMPEICTABICHUH O HAYYHOW KapTHHE MHUpa,
pacmupsieT ¥ 0000IIaeT 3HaHUS O >KUBOU MpPHpOJEe, €€ OTIMYUTENbHBIX MPU3HAKAX — YPOBHEBOU
OpraHM3allMi ¥ DSBOJIOIHUH, CO34aéT YCIOBUS JJIs: T[O3HAHUS 3aKOHOB JKMBOW MPUPOJIBL,
dbopmupoBanus GyHKIIMOHATHHON IPaMOTHOCTH, HABBIKOB 37I0POBOT0O U 0€30macHOro oopasa >KU3HH,
HKOJIOTMYECKOT0 MBIIUICHHUS, IEHHOCTHOTO OTHOIIEHHUS K KUBOM MPUPOJIE U YEIOBEKY.

Bonpiioe 3HaueHne OMOJIOTHSA UMEET TaKXkKe JUIs PEelIeHUs] BOCIIUTATEIBHBIX U PAa3BUBAIOIINX
3aa4 cpeaHero ooOmiero oOpa3oBaHHs, couluanu3aluu olydaromuxcs. W3ydenune Ouonoruu
obecrieunBaeT ycioBHs AN (GOPMUPOBAHUS MHTEJUIEKTYalbHBIX, KOMMYHHKAI[MOHHBIX H
MH(OPMALIMOHHBIX HABBIKOB, ICTETUYECKON KYIbTYpBI, CIOCOOCTBYET MHTErPAlliu OMOJIOTUYECKUX
3HAHUNA C TPEACTAaBICHUSIMHU U3 APYTrUX Y4eOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMHUH H
reorpaduu. Ha3BaHHbIE TIONOKEHUs O MpeAHa3HAYeHUH yueOHOTo npeameTa «buonorusy cocraBuim
OCHOBY /7Sl ONpENENCeHUS TMOAXOM0B K OTOOpY U CTPYKTYPHUPOBAaHUIO €ro COACpKaHMUS,
MIPEJICTaBICHHOTO B IIpOrpaMMe 1o OHOJIOTHH.

OT10op conepkanusi yueOHoro npeamera «buosorus» Ha 0a30BOM ypOBHE OCYIIECTBJIEH C
MO3UIUH KYJIbTYpOCOOOPA3HOTO MOAXO0Jd, B COOTBETCTBUM C KOTOPHIM OOYYarOIIUECs OJKHBI



OCBOWTH 3HAHUS M yMEHUS, 3HAYMMbIE Ui (HOpPMHpOBAHUS OOMIEH KYIBTYPBI, OIpPEICISIONINE
aJIeKBaTHOE TIOBEJICHHE YEJOBEKa B OKpYXKalolled NpPUPOAHON cpene, BOCTpeOOBaHHBIE B
MMOBCETHEBHON KU3HU U TPAKTUYECKOU nesTenbHOCTH. Ocoboe MecTo B ITOH CHUCTEeME 3HaHUI
3aHUMAIOT JIEMEHTHI COACPIKAHMSI, KOTOPHIE CITY’)KAaT OCHOBOM JUIsl (POPMUPOBAHHUS TIPEICTABICHUH O
COBPEMEHHOUW EeCTECTBCHHO-HAyYHOW KapTHHE MHpPAa W IIEHHOCTHBIX OPHUEHTANMSX JUYHOCTH,
CIOCOOCTBYIONINX T'YMaHU3AIUN OMOJIOTMIECKOT0 00pa30BaHUsI.

CTpyKTypHpOBaHUE COJIEp)KaHUs Yy4EOHOrOo Marepwajia B MPOrpaMMe [0 OHOJIOTHUU
OCYIIIECTBIICHO C YY€TOM TPUOPUTETHOTO 3HAYCHHSI 3HAHWHA OO0 OTIMYUTEIBHBIX OCOOCHHOCTSIX
KUBOU MPHUPOJBI, 0 €€ YPOBHEBOW OpPraHM3AIMK U 3BOJIOIUU. B COOTBETCTBUU C 3TUM B CTPYKTYpE
yaeOHOTO TpeameTa «BHOIoTHsy BBIACICHBI CICAYIOIINE COJepKATEeIIbHbIC JIMHUU: «buonorus kak
Hayka. MeToJbl HaydHOTO TO3HaHHs», «KieTka kak Owonormdeckas cucreMay, «OpraHm3Mm Kak
Oounosormdeckas cucrema», «CucreMa ¥ MHOTOOOpa3re OPraHMYECKOTO MHUPA», «DBOJOIHS KHUBOU
MPUPOJIBIY, «DKOCUCTEMBI M MPUCYIINE UM 3aKOHOMEPHOCTH.

Henp wm3ydenus ydeOHOoro mpenmera «buosormsi» Ha 0a30BOM YpOBHE — OBIIQJICHUE
00yJaIONUMUCS 3HAHUSAMH O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHW3aIliU KUBBIX CHCTEM Pa3HOTO
paHra u npuoOpeTeHne YMEHHUH HMCIIOIh30BaTh 3TH 3HAHUS IS TPAMOTHBIX JCHCTBHI B OTHOIICHUU
00BEKTOB KMBOW TIPUPOJIBI U PEIICHUS PA3IMIHBIX KU3HEHHBIX TIPOOJIEM.

JocTiwkenne menu wu3ydeHus ydeOHoro mpenmera «buomorus» Ha 0a30BOM ypOBHE
o0ecrieunBaeTCsl PEIICHUEM CIIEIYIONIUX 3a7ay:

OCBOCHHE O0OYYAIONTUMUCS CUCTEMBI 3HAHHA O OMOJIOTMYECKUX TEOPHSIX, YICHHSX, 3aKOHAX,
3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIaxX, CIIy)KAITUX OCHOBOU TS (hOPMHUPOBAHUS TPEICTABICHUH O
€CTECTBCHHO-HAYYHON KapTHHE MHPA, O METOJaX HAYIHOTO IMMO3HAHUS, CTPOCHHH, MHOTOOOpa3uu 1
OCOOCHHOCTSIX JKHMBBIX CHCTEM pa3HOTO YPOBHS OPTraHHU3AIHMH, BBIJAIOIIMXCS OTKPBITHAX M
COBPEMEHHBIX UCCIICJIOBAHUSX B OHOJIOTHH;

dbopMupoBaHre y O0OYYalOIIMUXCS TO3HABATENbHBIX, HHTEJUIEKTYAJIbHBIX U TBOPUYECKUX
CHOCOOHOCTEH B IpoIecce aHaau3a JaHHBIX O MyTAX Pa3BUTHUS B OMOJIOTUU HAYYHBIX B3IJISIOB, UAEH
Y TIOJIXOJIOB K U3YYEHUIO )KUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3allMH;

CTAaHOBJICHUE y 00yJaronuxcsi oOmend KynbTyphl, (YHKIIMOHATBLHOW IPAaMOTHOCTH, Pa3BUTHE
YMEHHI OOBSACHATH M OLICHWBATH SIBJICHUS OKPY)KAIOIIErO0 MHUpa >KUBOM MPHUPOABI Ha OCHOBAaHHUU
3HAHWUM U OTBITA, MOJYYEHHBIX MPU U3YUYEHUU OHOJIOTHH;

dbopmupoBaHre y OOYyYarONIUXCS YMEHHUM WILTIOCTPUPOBATh 3HAYEHHWE OHOJIOTHYECKHUX
3HAHUW B TMPAKTUYECKOW JIEATEIBHOCTH YENOBEKa, pPAa3BUTUU COBPEMEHHBIX MEIUIIUHCKUX
TEXHOJIOTUH ¥ arpoOUOTEXHOJIOTHIA,

BOCIIUTaHHE YOEXKJAEHHOCTH B BO3MOXKHOCTU TMO3HAHUS YEJIOBEKOM JKHUBOUM MPUPOABI,
HE0OX0IMMOCTH OEpEeXHOr0 OTHOLIEHUS K HEW, COONMIOJCHHS STUYECKHX HOPM IpH MPOBEICHUU
OMOJIOTMYECKUX HCCIIEI0BAHUN;

OCO3HAHHE LEHHOCTU OWOJIOTUYECKUX 3HAHUI JJs TMOBBIIICHUS YPOBHS HKOJIOTHYECKOMN
KYJIBTYpBI, 7151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

MpUMEHEHHE MPUOOPETEHHBIX 3HAHMM M YMEHUIl B TOBCEJIHEBHOW >KH3HU MJIsi OICHKHU
MOCJIEJICTBUI CBOEH AESITENbHOCTH MO OTHOUIEHHUIO K OKPYKaIOIIEH cpeie, COOCTBEHHOMY 3/10POBbIO,
000cHOBaHME U cOOJIOIEHHE Mep TTPO(PHIIAKTHKY 3a001CBaHUA.

B cucreme cpeagnero obmiero obpazoBanusi «buonorus», uzydyaemas Ha 0a30BOM YPOBHE,
SBJISETCA O0Os3aTENIbHBIM Y4E€OHBIM MPEIMETOM, BXOJSIIUM B COCTaB IMpPEeIMETHOW 00iacTu
«EcTecTBeHHO-HAy4YHBIE TTPEIMETHDY.

Jlg u3ydenus Ouonoruu Ha 6a30BOM ypOBHE CpPEIHEr0 00IIero oOpa3oBaHus OTBOIUTCS 68
gacoB: B 10 kiacce — 34 gaca (1 yac B Henenmo), B 11 kmacce — 34 gaca (1 yac B Heemo).

COJEP)KAHUE OBYYEHUA
10 KJIACC
Tema 1. Buonorus kak Hayka.



buonoruss xak Hayka. CBsi3b OHOJOTHHM C OOIIECTBEHHBIMH, TEXHHYECKUMH U APYTHMHU
€CTeCTBCHHBIMU HayKaMu, (Guiaocopueit, ITHUKOH, SCTETHKOW W TpaBoM. Ponbs Owuonornu B
(bopMUpOBaHUM COBPEMEHHOW HAY4YHOH KapTHHBI Mupa. CucTtemMa OMOJIOTUYECKUX HayK.

Mertoapl MO3HAHMS KUBOM HpUpoAbl (HAOIIOIEHHE, HKCIIEPHUMEHT, OMHCAaHHE, M3MEpEHHE,
KIJIacCU(UKAIs, MOJISTUPOBAHHUE, CTATUCTHUYECKass 00pabOTKa JaHHBIX).

JdemoHncTpaumnu:

[Toptpersr: Y. Hapsun, I'. Mennens, H. K. Konpnos, [Ix. Yorcon u ®@. Kpuk.

Tabmuuer u cxembl: «MeTobl TO3HAHUS KUBOW TIPHUPOIBI.

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

[Ipaktuyeckas pabora Ne 1. «Mcmonb30oBaHME pAa3IMYHBIX METOJOB TPH H3YYCHHUU
OMOJIOTHYECKHUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl 1 HX OPraHU3aLMA.

XKusble cuctemsbl (OMOCHCTEMBI) KaK IpeaMET n3ydeHus ouonoruu. OTinyue KUBBIX CUCTEM
OT HEOPTaHWUYECKOU IPUPOJIBI.

CpoiicTBa OumocucteM W WX paszHooOpaswe. YPOBHU OpraHu3aiud  OHOCHCTEM:
MOJIEKYJISIPHBIN, KJIETOYHBIN, TKAHEBBIMA, OPraHU3MEHHBIN, MOMYJISAIIMOHHO-BUI0BOM, SKOCUCTEMHBIN
(ObnoreoneHoTHYECKHIT ), OHOChHEPHBIH.

JdemoHncTpaumnu:

Tabmuipl 1 cxeMbl: «OCHOBHBIE MPHU3HAKH KU3HW», «YPOBHU OpraHU3allMM KUBOU
TIPUPOIBI».

Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMn4ecKkuii cOCTaB U CTPOEHHE KJIETKH.

XUMHUYECKUH COCTaB KJIETKH. XHMHUYECKUE AJIEMEHTBHI: MaKpO3JIEMEHThbI, MUKPOAJIEMEHTHI.
Bopaa u MmuHepanbHbIe BEIIECTBA.

OyHKIMU BOJbI U MUHEPATbHBIX BELIECTB B KiieTke. [loanep:kanue ocMoTHUeCKOro O6anaHca.

benku. CoctaB u crpoeHue 6eTKOB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. HezameHumMbie u
3aMEHUMBIE aMHUHOKUCIOTHL. AMUHOKHUCIIOTHBIH COCTaB. YPOBHH CTPYKTYpPBhI OCIKOBOUW MOJICKYITBI
(mepBuYHas, BTOPUYHASA, TPETUYHAs] U YETBEPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOMCTBa OENKOB.
buonorndeckue GpyHKIINU OSITKOB.

®depmeHTH — OWosorHYeckue KaTanmm3aTopbl. CTpoeHue (QepMeHTa: aKTHUBHBIM IIEHTP,
cybocrpaTtHas cnenuduanocts. Kodhepmentsl. Butamunbl. OTtanuns GepMEHTOB OT HEOPTaHUYECKUX
KaTaJIn3aToOpOB.

VYrneBoasl: MOHOcaxapubl (TIIOKO3a, pubo3a U Je30KcHpub03a), Aucaxapuabl (caxaposa,
JIAKTO03a) U MOoJINCaxapuabl (Kpaxmall, TJIMKOTeH, LelIo103a). buonornueckue GpyHKIMM yriaeBO0B.

Jlunuaer:  tpurmmnepunsi,  pochomunuasl, crepounsl.  ['mapodunbHO-THAPOGOOHBIC
cBoiicTBa. buonornuyeckue ¢ynkuuu nunuaoB. CpaBHEHHE YIIeBOAOB, OEJIKOB M JUMUIOB Kak
HMCTOYHUKOB SHEPTUH.

Hyxneunosbsie kucnotel: JJHK u PHK. Hykineotuapl — MOHOMEpBl HYKJIEMHOBBIX KHUCIHOT.
Crpoenue u ¢pynkuuu JJHK. Ctpoenue u pynkunu PHK. Bunet PHK. AT®: ctpoenue u QyHKIHH.

[uTonorus — Hayka o kietke. Kinerounas reopust — mpumep B3auMOJICHCTBUS Ui U (HaKkToB
B HAYYHOM MO3HaHUU. METO bl U3y4eHUs KIIETKH.

Knetka kak menoctHasi kwuBas cuctema. OOlue NMpU3HAKK KJIETOK: 3aMKHYTas HapyxXHas
MeMOpana, monekynsl JJHK kak renetndeckuii anmapar, cUCTeMa CHHTe3a Oenka.

Tunbl  kimeTok: »dykapuoTHyeckas M Impokapuotudeckas. OCOOEHHOCTH — CTPOEHUs
npokaproTHueckor kieTku. Kietounas crenka Oakrtepuil. CTpoeHHE >YKapUOTHYECKOW KIIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIILHOM, )KUBOTHOM 1 TPUOHON KIETKH.

[ToBEepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHas CTEHKAa, TJIMKOKAJIUKC, UX (QYHKIMH.
[Ina3matuyeckass MemOpaHa, e€ cBoiictBa u ¢QyHkuuu. IlurommazMa u e€ opraHoumbL.
OnnomemOpannble opranoujsl kinetku: OIIC, anmapar [Nonbioku, nuzocomsl. IlonyaBTOHOMHBIE
OpraHoufpl KIETKU: MUTOXOHJPHH, miacTuibl. IIponcxoxaeHne MUTOXOHAPUM M miuacTua. Buast
wiactua. HemeMOpaHHbIE OpraHouabl KIETKH: pPHOOCOMBI, KIETOYHBIM LEHTP, LIEHTPUOIIH,
PECHUYKH, KIyTUKH. DyHKIIMN OpraHOMA0B KJIETKU. BKitoueHus.



Snpo — perynsTopHblii 1IeHTp KieTku. CTpoeHue sizpa: siepHas o0oJiouka, Kapuoriasma,
XPOMATHUH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BELIECTB B KIIETKE.

JdemoHncTpaumnu:

IToprpersr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneinen, P. Bupxos, Ix. YorcoH, @.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpenerneHue  XMMHUYECKUX  AJIEMEHTOB B HEXKHMBOM  IPUPOJIEY,
«PacripeieneHne XMuMHUYECKUX 3JIEMEHTOB B JKMBOU IIPUPOJIEN.

Tabmumer u cxembl: «llepuoanyeckass TaOiWIa XUMHUYECKHX JJIEMEHTOB», «CTpocHHE
MOJICKYJIBI BOJB», «buocwHTe3 Oenka», «CTpoeHue Moliekynsl Oenka», «Ctpoenue (epmeHTay,
«HykneunoBsie kuciotel. JHK», «Crpoenue monexyast AT®», «CTpoeHHue 3yKapuOTHUYECKOM
KieTkn», «CTpoeHue KHUBOTHOM KieTkn», «CTpO€HHME pacTUTENbHOM KIeTKu», «CTpoeHue
MPOKAPUOTHUECKOU KIETKN», «CTpoeHUE siipa KIETKI», «YTICBOABDY, «JIMIUIbD».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyIOBaHME JJIsi TPOBEACHUSI HAOIIOICHUM,
M3MEPEHUH, SKCIEPUMEHTOB, MHKpPOIpEnapaTbl PaCcTUTENbHBIX, >KUBOTHBIX W OaKTepHATbHBIX
KJIETOK.

JlabopaTopHble U NPAKTHYEeCKUE PadOThI:

Jlabopatopnast pabora No 1. «M3yueHue KaTaTUTUUECKOW AaKTUBHOCTU (EepMEHTOB (Ha
puMepe aMujIa3bl WIIA KaTaia3bl)y.

JlabopaTtopnast padota Ne 2. «M3ydeHne CTpoeHUs KJIETOK PAaCTEHUH, )KUBOTHBIX U OaKTepHid
10T MUKPOCKOTIOM Ha TOTOBBIX MUKPOTIpETIapaTax U UX OMMHCAHHEN.

Tema 4. /KuzHeaesiTeJIbHOCTh KJIETKH.

OOmeH BemecTB, WKW METa00JM3M. ACCUMUIIATINA (TTACTUYSCKAN OOMEH) M TUCCUMHUIISIIHS
(oHepreTnyeckuii OOMEH) — JB€ CTOPOHBI €AMHOTO IMpoliecca MeTabosnn3ma. Ponb 3akoHOB
COXPaHEHHS BEILECTB ¥ SHEPTUU B IOHUMAHUU METa00IU3MA.

Tunbl oOMeHa BemiecTB: aBTOTPOoGHBIM M rerepoTpodHbid. Poms depmeHTOB B 0OMEHE
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

®dotocunre3. CBeroBas u TemHOBas a3l (oTocuHTe3a. Peakmuu ¢oTocHHTE3A.
OddextuBHOCTE (PoTOCHMHTE3a. 3HAUeHUE (POTOCHHTE3a s KU3HU Ha 3emiie. BiusHue ycnoBuit
cpenbl Ha (POTOCHHTES3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMmocuHTe3. XeMOCHHTE3UPYIOINUe OakTeprun. 3HAaUCHUE XEMOCHUHTE3a JIJIS )KM3HU Ha 3emiie.

DHepretuyeckuil oOMeH B KieTke. Paciiernuienre BelecTs, BbIACICHHE U aKKyMYJIHPOBaHHE
SHEpruu B KJETKe. OTambl 3Hepreruyeckoro ooOmena. [nmukonus. bpokeHune U ero BUIBL
Kucnoponnoe oxucinenue, wuiau KkietouyHoe jabixaHue. OkxucnutenbHoe (QochopuiupoBaHue.
D PeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peaknmun martpuunoro cuHrte3a. ['enermueckas wuH(popmanus u JHK. Peamuzanus
reHeTHYeCKOH uHpOpManuu B KIETKe. | eHeTHYecKWid KOJ M ero CBOWCTBAa. TpaHCKpHUNIMS —
Matpuunblii cunte3 PHK. Tpancmsmus — Ouocunre3 Oenka. Ortambl TpaHcusuud. KomupoBanue
aMUHOKHCIIOT. Posb pubocom B OuocuHTe3e Oenka.

Heknetounsie Gopmbl xu3Hu — BUpychl. Mctopust otkpeitust BupycoB (/1. Y. MBanoBckuit).
Oco0OeHHOCTH CTpPOEHHS U JKM3HEHHOTO LuKiIa BUpycoB. bakrepuodaru. bonesnu pacrenuid,
KUBOTHBIX M 4YeNIOBEKa, BbI3bIBaeMble BHUpycamu. Bupyc mmmyHonedurnurta denoeka (BUY) —
Bo3Oymutens CIIWa. OOpaTHas TpaHCKpUIILMSA, peBepraza W uHTerpasza. lIpodunakruka
pacmipocTpaHeHus: BUPYCHBIX 3a00I€BaHHIA.

JdeMoHcTpanuu:

IToptpetsr: H. K. Kospnos, /1. 1. UBanosckuii, K. A. Tumupsses.

Tabmuiet 1 cxembl: «Tunbl mutanusy, «Metaboauzmy», «MUTOXOHIPU», « IHEPTETUUECKHIMA
obMen», «Xmopomnacty, «PotocuHte3», «Ctpoenue JHK», «CrpoeHue u (yHKIHOHHpOBaHHE
reHa», «CuHte3 Oenkay, «l'eHermueckuii komy», «Bupyce», «bakrepuodarn», «CtpoeHue u
xu3HeHHbIH 1ukn Bupyca CIIN1a, 6akrepuodaray, «Pemmukanus JTHK».

Ob6opynoBanue: Mmonaenu-anmukauu «Yasoenne JIHK wu tpanckpunmus», «buocunres
oenkay», «CTpoeHue KIeTKuy, Moaensb cTpyktypsl JTHK.



Tema 5. Pa3MHOkeHNe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounsrii 1mmki, wWid >KU3HEHHBIM LUK KieTkd. WHtepdasza m wmuto3. Ilpormeccer,
nportekaromue B uHTepdase. Perumkanms — peaknus marpuyHoro cunte3a JIHK. Crpoenue
XpoMOCOM. XpOMOCOMHBIN HAOOP — KaprOoTUIl. J[UTIOUTHBIN U TalIOUAHBIA XPOMOCOMHBIE HAOOPHI.
Xpomaruel. Llutonoruyeckne OCHOBBI Pa3MHOXKEHUS U MHUBUIYAJIbHOTO PA3BUTHUSI OPraHU3MOB.

Henenne kinetku — muto3. Cranuu murtosa. [Iponeccel, mpoucxoasiye Ha pa3HbIX CTATUAX
MHTO3a. BHOJIOrHYECKUil CMBICT MUTO3A.

[Iporpammupyemasi TuOEIb KIETKH — aromnTo3.

DopMBI pa3MHOXKEHHSI OPTaHU3MOB: OECITOJIOe U TOJIOBOE. BUABI OECIONOro pa3MHOKCHHUS:
JICNICHUE HaJBOE, TOYKOBAHWE OJHO- M MHOTOKJICTOYHBIX, CIIOPOOOpa3oBaHUE, BErCTATHBHOE
pasmHokenue. ICKycCTBEHHOE KJIOHUPOBAHUE OPTaHU3MOB, €0 3HAYCHUE /ISl CEJICKIIUH.

[TomoBoe pa3MHOXKEHHE, €T0 OTIUYHUS OT OECIOJI0TO.

Meiio3. Cragum wmeiioza. Ilponecchl, mpoucxomsmime Ha cTaausx Menosa. [loBenenue
XxpoMocoM B Meno3e. Kpoccunrosep. bronornyeckuii CMbICI U 3HAYEHUE MEN03a.

l'ameTtorene3 — mpoiiecc 0Opa3oBaHUS TMOJOBBIX KJIETOK Y >KUBOTHBIX. [lOJIOBBIE Kene3bl:
CeMEHHUKU U suyHuKH. OOpa3oBaHME M Pa3BUTHE TIOJOBBIX KIETOK — raMeTr (CrepMaTo30Wu,
SHIIEKIIETKA) — CliepMaTorenes 1 oBoreHe3. OCOOEHHOCTH CTPOEHUS SIMLIEKJIETOK U CIIEPMAaTO30UI0B.
OnnonotBopenue. [lapreHorenes.

WnnuBuayansHoe pa3Butue (OHTOreHe3). OMOpHOHaNbHOE pa3BUTHE (AMOpHOTreHe3). DTamsbl
SMOPHOHAILHOTO Pa3BUTHS y TO3BOHOYHBIX XKUBOTHBIX: JIPOOJICHHUE, TAaCTPY/SAINS, OPraHOTEHES.
[ToctomOproHansHOE pa3BUTHE. THMBI TMOCTAIMOPUOHAIBLHOTO PA3BUTHS: MPAMOE, HENPSIMOe
(mmuuHOYHOE). BrmsiHMe cpempl Ha pa3BUTHE OPraHU3MOB, (DAKTOpHI, CIIOCOOHBIC BHI3HIBATH
BPOXIEHHBIE YPOJICTBA.

Poct n pasButue pacrenuit. OHTOre€He3 LIBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaauu
pa3BUTHSL.

JdemoHncTpaumnu:

Tabmuubl U cxembl: «POpMBI Pa3MHOXKEHHUSI OPraHU3MOBY», «J[BOWHOE OIUIOJOTBOpEHHUE Y
IIBETKOBBIX PacTeHHi», «BereraruBHOE pa3sMHOXKEHUE pacTeHU», «JlemeHue KIeTKH OakTepHiim,
«CTpoeHue MOJOBBIX KIETOK», «CTpoeHue Xxpomocombl», «Kierounslii mukin», «Pemmmkanus JJHKy,
«Mwuto3», «Meito3», «lIpsimoe W HempsMoe pa3BuUTHE», «['aMEeTOreHe3 y MIICEKONMUTAIONIUX U
4yesnoBeka», « OCHOBHbBIE CTaJIMM OHTOTEHE3a».

O6opynoBaHue: MHKPOCKON, MHKpompenaparbl «CrepMaTo30Uibl  MJIEKOIUTAIOIIETOY,
«Sineknerka Miekonurawmeroy, «KapnoknHe3 B KJeTKax KOpeIlIKa JyKa», MarHUTHAs MOJEJb-
anmukanus «Jlenenne kinetkn», moaens JTHK, monens metadasHoit XpoMOCOMBI.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Jlaboparopuas padota Ne 3. «HabmioneHne mMuTO3a B KIETKaX KOHYMKA KOpEIIKa JiyKa Ha
FOTOBBIX MUKPOIPENApaTax».

Jlaboparopuas pabota Ne 4. «M3ydeHue CTpoeHUS TMOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HacjieacTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reHeTuky. Mcropus pa3BuTus reHeTuKU. Posib IUTOIOTHH U AMOPHOTIOTUU
B CTAaHOBJICHMM TEHETUKU. BKiag poccuiickMX U 3apyOexHBIX Y4YEHBIX B Pa3BUTHE T'CHETHUKH.
MeTonpl  TeHETHKH (TUOPUAOJIOTHYECKHM, IUTOTEHETHUYECKUN, MOJICKYISIPHO-T€HETUYECKH).
OcHOBHbIE TeHEeTHYeCKHe TMOHATHUS. [‘eHeTMyeckass CHUMBOJIMKA, UCIOJIb3yeMas B CXeMax
CKpEILLIMBaHUM.

3aKOHOMEPHOCTH  HACJEAOBaHUS  NPU3HAKOB,  ycTaHOBJeHHble [.  Mengenem.
MonorubpuaHoe cKpelmuBaHue. 3aKOH €IMHOO0Opa3usi THOPUAOB MepBOro mnokoieHus. IIpaBuio
JOMUHUPOBaHUS. 3aKOH paclllelIeHUs] MpU3HAKoB. [ 'unore3a unctoTel rameT. IlosHOe W HenmoiaHOe
JOMUHUPOBaHUE.

JluruOpugHoe  CKpeliMBaHWe. 3aKOH  HE3aBUCHMOTO  HACJIEJIOBaHHMS  MPHU3HAKOB.
[[uToreHeTH4YeCKHEe OCHOBBI JTUTHOPHUIHOTO CKPEUIMBaHUSA. AHAIM3UPYIOIIEe CKpEIIMBaHUE.
Hcnonb30BaHKe aHATM3UPYIONIETO CKPEITUBAHUS [T OTIPEACTICHU s TeHOTHUIA 0COOU.



CuerzieHHoe  HacienoBaHue mpu3HakoB. PaGora T. Moprana 1o  CHEIJICHHOMY
HacJIeJ0OBaHUIO TeHOB. HapylieHue cueniaeHus TeHOB B pe3ylibTaTe KPOCCUHIOBEpPA.

XpOMOCOMHasl TEOpUsl HACJIECTBEHHOCTH. | eHeTuUeCKue KapThl.

I'enernka mosa. XpoMOCOMHOE ONIpeleNeHHE Moja. AyTOCOMBI M IIOJOBBIE XPOMOCOMBI.
I'omorametHsle U rereporameTHble Opranu3Mbl. HacnenoBanue npru3HaKkoB, CHEIIEHHBIX C TIOJIOM.

N3menunBocTh. Buibl U3MEHUYMBOCTH: HEHACIEACTBEHHAs U Haclie[CcTBeHHas. Ponb cpenbl B
HEHACJICICTBEHHOH  M3MEHYMBOCTH.  XAapaKTepUCTHKa  MOJU(PUKAIMOHHOW  W3MEHYHMBOCTH.
Baprnannonsbslii psax v BapuannoHHas Kpubas. Hopma peakumm npusHaka. KonudecTBeHHblE U
KayeCTBEHHbIE ITPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOIM(UKALIMOHHONW H3MEHYUBOCTH.

HacnencTBeHHas, WM Te€HOTHUIHMYECKas, W3MEHYMBOCTh. KOMOWHATHBHAs W3MEHYHBOCTH.
Meiio3 1 MOJI0BOI MPOIIECC — OCHOBA KOMOMHATUBHOW M3MEHUMBOCTH. MyTallMOHHAs! H3MEHYHBOCTb.
Knaccugukanuss Myranuii: reHHBIE, XPOMOCOMHBIE, T€HOMHBIE. YacToTa M HPUYMHBI MYTaIUi.
Myrarenssie ¢akTopbl. 3aKOH T'OMOJIOTUYECKUX PSAOB B HacleACTBEHHOM uzmeHunBoctu H. WM.
Baswuiosa.

BHesiiepHast Hacae/1CTBEHHOCTh U U3MEHUUBOCTbD.

I'enernka uyenoBeka. Kapumorun uyenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
TeHCAIOTUYCCKHI, OJIN3HEIIOBEIN, IIUTOTCHETUICCKUM, OMOXUMUYCCKUH, MOJIEKYJISIPHO -
reHeTuyeckuii. CoOBpeMEHHOE ONpENeIeHHe TIeHOTUIA: IOJHOTEHOMHOE CEKBEHHPOBAHUE,
TEHOTHIUPOBaHWEe, B TOM uucie ¢ mnomomipto [II[P-anammza. HacnenactBennbie 3abosneBaHus
YelloBeKa: reHHble 00JIe3HH, OO0JIE3HHW C HACIEACTBEHHON MpPEeapacloyioKeHHOCThIO, XPOMOCOMHBIE
6one3nu. CoMmarnyeckue M reHepaTHBHbIe MyTanuu. CTBOJIOBbIe KJIETKU. [IpMHIMIBI 3710pOBOTO
oOpa3a KHW3HU, JAUArHOCTUKU, MNPO(UIAKTUKM U JICUEHUS TeHeTHYecKux OosiesHe. Meauko-
FeHETUYECKOE KOHCYJIbTUPOBAHME. 3HAUEHHE MEAULMHCKOW TEeHETUKHM B MPEAOTBpAICHUU H
JICYEHUHU TeHETUYEeCKNX 3a00JIeBaHU YellOBEKa.

JdemoHncTpaumnu:

[Toptpetsr: I. Mennens, T. Mopran, I'. ge ®@pu3, C. C. YerBepurkos, H. B. Tumodeer-
Pecosckuii, H. 1. BaBunos.

Tabmumpsl U cxembl: «MOHOTHOPUIHOE CKpEUIMBAaHUE M €ro IIMTOreHETHYecKass OCHOBay,
«3aKOH pAcCLIEIUICHNUS U €r0 LUTOTeHEeTHYeCKass OCHOBay, «3aKOH YHCTOTHI ramer», «JlurudpunHoe
ckpemuBanue»,  «lluronormueckue - OCHOBBI  JAWTHOPUAHOTO  CKpelIuBaHus»,  «Meios3y,
«B3anmoielicTBUE aJUIeNIbHBIX T€HOBY, «['€HeTnYecKkne KapThl PAaCTEHHH, )KUBOTHBIX U UYEJIOBEKa»,
«l'eHeTuka mnosa», «3aKOHOMEPHOCTH HACJEIOBAHMS, CLEIUIEHHOrO ¢ ImoJioMy», «Kapuortumsl
YeloBeKa U OJKUBOTHBIX», «Buumpl u3MeHunBOoCTH», «MoOau(UKAIIMOHHAS HW3MEHUYHUBOCTbHY,
«HacnenoBanue pesyc-gpakropa», «I'eHeTuka rpymnmn KpoBu», «MyTallMOHHAs U3MEHUYHUBOCTD.

O6opynoBanue: Mojenu-amminkanun  «MoHorubpuaHoe ckpemuBanue», «Hemomnnoe
JNOMHUHUpOBaHHe», «Jlurubpuanoe ckpemuBanue», «llepekpéct XpoMOCOM», MHUKpPOCKON U
Mukpomnpenapar «J/lpo3zodmia» (Hopma, mMyTanuu (GOpMbl KpbUIbEB M OKpacKHU Tela), repOapwuii
«l"Opox MOCEBHOW».

JlaGopaTopHble M IPaKTHYecKue padoThbi:

JlaboparopHas pabota Ne 5. «/3yueHue pe3yabTaTOB MOHOTHOPUIHOTO U TUTHOPHIHOTO
CKpEIMBAaHUS Y IPO30(UITBI Ha TOTOBBIX MUKPOIIpENapaTax».

JlaboparopHas pabota No 6. «M3yuyeHne MoIupUKAMOHHOW H3MEHUYMBOCTH, MOCTPOCHUE
BApUALIMOHHOTO PsJia U BapUALMOHHOW KPUBOW».

JlaboparopHas pabota Ne 7. «AHanu3 wMyranmuii |y JApo30GMiIbl  Ha TOTOBBIX
MHKpOIpenaparax.

[IpakTudeckas pabota Ne 2. «CocTaBieHHe U aHAIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesnexknusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak Hayka M IpoLecc. 3apoXkJCHUE CEIeKIMM M JoMmecThkanus. Ydyenue H. WM.
BaBuiioBa 0 1eHTpax MPOUCXOXKACHUS W MHOT0OOpa3us KyJabTYypHBIX pacTeHuil. LleHTpsl
MPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHBIE METOJbl CeNeKIHH. MacCOBBIH M WHIUBUAYAIBHBIH OTOOPBI B CEJCKIIMH
pacteHuil M KMBOTHBIX. OlleHKa JKCTephepa. BIM3KOpOACTBEHHOE CKpeUIMBaHHE — HWHOPUAMHI.



UYucras nuaus. CkpemuBaHue YuCThIX JuHUH. ['ereposuc, mim rubpuanas cwia. HeponctBenHoe
ckpeuuBanue — ayropunuar. OtnanéaHas rudpuauzanus u e€ ycrnexu. VICKycCTBeHHBIH MyTareHe3
U NIOJIy4ECHHE MOJUILIONI0B. JIOCTHKEHHUSI CENIEKIIMY PACTEHHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorust kak oTpacip IPOU3BOJACTBA. [eHHas WHKEHepus. OTambl CO3/aHus
pexomOunantHor JIHK wu Tpancrennsix opranuzmoB. Kierounas wumxkeHepus. Kietounsle
KyJbTYpbl. MUKpPOKJIOHAJIBHOE pPA3MHOKEHUE pPACTEHUU. KIOHMpOBaHHWE BBICOKONIPOIYKTUBHBIX
CEJIbCKOXO35IMCTBEHHBIX OPraHU3MOB. DKOJIOTHYecKHe U 3Thyeckue npoodsnemsl. 'MO — renernuecku
MO (UIMPOBAHHBIC OPTAHU3MBI.

JlemoHCcTpanmu:

[Toprpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /. Kapnieuenko, M. @. MIBaHOB.

Tabmuuer u cxembl: Kapra «LIEeHTpBI MPOUCXOXKICHHS M MHOTO00pa3Hs KyJIbTYPHBIX
pactenuit», «llopoasl nOMamHUX >KUBOTHBIX», «CoOpTa KyJAbTYpHBIX pacTeHMi», «OTaanéHHas
rubpunmsamus», «Pabotel akamemuka M. @. HanoBay, «llomummongus», «OOBEKTHI
ouorexHonorun», «Knerounsle KylnbTypbl U KIOHHpOBaHHE», «KOHCTpynpoBaHHe U EPEHOC I'EHOB,
XpOMOCOM.

O6opynoBaHue: MYJISDKA IJIOJIOB M KOPHEIUJIOJAOB JUKUX (OPM U KYJIbTYPHBIX COPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHUSI.

JlabopaTopHble U NPAKTHYECKUE PadOThI:

Okckypeusi «OCHOBHBIE METOAbl U JOCTHIKEHHS CEJIeKIUU pPACTEHUH U S>KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, IUIEMEHHYI0 (epMy, COpPTOMCIBITATENbHBIM Y4YacTOK, B TEIUIMYHOE
XO0351CTBO, 1a00paTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBo1IOMOHHAS OMOJIOTHS.

[IpennochlIku BOSHUKHOBEHHUS SBOJIIOIIMOHHON TEOpUHU. DBOTIOIMOHHAS TEOPHUS U €€ MECTO B
6uosnorun. BiusHue 3BOTIONUOHHON TEOPUH HA pa3BUTHE OMOJIOTUU U IPYTHX HaYK.

CunerenbcTBa 3BoONMH. [laneoHTonornueckre: mocaea0BaTeNbHOCTh MOSBICHUS BUJIOB B
MaJI€OHTOJIOTUYECKON JIETOMHCH, nepexoanbie ¢GopMbl. buoreorpaduyeckue: cXoACTBO U pa3Inyue
(dayH u G1op MaTEepUKOB U OCTPOBOB.

OMOpHOJIOTMYECKHe: CXOJACTBA M Ppa3inyusi 3MOPHOHOB pa3HBIX BHJIOB IO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, aHAIIOTHYHbIE, PYAUMEHTAapHbIE OpraHbl, aTABU3MBI.
MouekynapHO-OMOXUMUYECKHE:  CXOJCTBO  MEXaHM3MOB  HACIEJACTBEHHOCTH U  OCHOBHBIX
MeTaboIMYECKHUX MyTeil Y BCeX OPraHu3MOB.

OpomonmonHas  Teopuss Y. JlapBuna. [Ipeanochuiku BO3HUKHOBEHUS —JIapBUHH3MA.
JIBuKyIIMe CUJIbl HBOJIIOLIMU BUJOB 10 J[apBuHY (M30BITOYHOE pa3MHOKEHHE MPH OIPAaHUYEHHOCTH
pecypcoB, HeonpeenEéHHas U3MEHYUBOCTh, 00pb0a 3a CyIIeCTBOBaHHE, ECTECTBEHHBII 0TOOD).

Cunrternueckas Teopus 3Bosonun (CTI) u €€ 0CHOBHBIC MMOJI0KECHHUS.

MuxkposBosrorus. [lomynsius kak equHuIa BUAa U 3BOJIOLUH.

JBuxymue cuibl ((hakTopbl) SBOJIONUU BUIOB B Mpupoje. MyTallMOHHBIA MpoLecc U
KOMOMHATHBHAs U3MEHYUBOCTH. [lonmymsaIiMoHHbIE BOJIHBI U Apeiid reHoB. M3ondius u Murparus.

EctectBennslit 0TOOp — HampaBigOMUi GpakTop 3Botonud. POpMbI €CTECTBEHHOTO 0TOOpA.

[Ipucnoco6aeHHOCTh OPraHU3MOB KakK pe3ynbTaT 3Bojronuu. [IpuMepsl npucnocobneHuit y
Opranu3MoB. ApoMOP(O3bl U UIUOATATTAIIHH.

Bun wu BumoobOpazoBanue. Kpurepuu Buma. OcHoBHbIE (OpMBI BHA00OpA30BAHUS:
reorpagpuueckoe, IKOJIOrHYECKOe.

MakposBomtorusi. DopMbl  3BONIONUHU: (UIETHYECKas, TUBEPreHTHas, KOHBEpPreHTHas,
napauiensHas. HeoOpaTuMocCTh SBOIOIHH.

[IpoucxoxkaeHue OT HeCENNaIN3UPOBaHHbIX NpeakoB. IIporpeccupyromas cnennann3anus.
AnantuBHas paguaius.

JdemoHncTpaumuu:

IToprpersr: K. Jlunnei, XK. b. Jlamapk, Y. [dapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mronnep, A. H. CeBep1ios.



Tabmuuel u cxembl: «Pa3BUTHE OPraHUYECKOTO MHUpa Ha 3emiiey», «3apoJIbIIIN MO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukcy, «DopMbl O0OpbObI 3a CyliecTBOBaHHE», «ECTECTBEHHBIH OTOOP»,
«MHoroobpa3ue COpPTOB pacTeHuil», «MHoOrooOpazue TMOpoJ KUBOTHBIX», «llomymauumny,
«MyTalnoHHasi M3MEHUYUBOCTHY, «Apomopho3s», «Mamoamanramum», «OOmas nereHepanusy,
«/IBmxymue cuisl 3Bomonnny, «Kapra-cxema mapmipyra myremiectsus Y. Jlapsuna», «bopnba 3a
cymectBoBanuey», «lIpucnocobrennocts opranusmoBy», «l'eorpaduueckoe BHI00OpA30BAHHEY,
«DKOJIOTHYECKOE BU1000pa30BaHUE.

O6opynoBaHue: KOJUIEKIHMSI HACEKOMBIX C PA3JIMYHBIMU THIAMH OKPACKH, HAOOp IJIOJOB U
ceMsiH, KoJuleKmus «[IpuMepsl 3alMTHBIX TPHUCIIOCOONCHUH y KUBOTHBIX», MOAeHb «OCHOBHBIE
HaTpaBJICHUS BOJIOIMNY», 00BEMHAsE MOeNb «CTpOEHHE TOJIOBHOTO MO3Ta IIO3BOHOYHBIX).

Bbuoreorpaduyeckas kapTa Mupa, KOJUeKIus «PopMbl COXPAaHHOCTH MCKOTIAEMBIX KHBOTHBIX
U pacTeHui», Mozenb ammmkanus «llepekpéct xpomocom», BiaxkHble Ipenaparbl «Pa3zButue
Hacekomoro», «Pa3BuTue mSArymkn», Mukponpenapar «/posoduna» (Hopma, myranuu (Hopmbl
KpPBUTHEB U OKPACKH Tea).

JlabopaTopHble U NPAKTHYEeCKUE PadOThI:

JlabopaTtopHnast pabota Ne 1. «CpaBHEHHE BUAOB 110 MOP(POIOTUUECKOMY KPUTEPUIOY.

Jlabopatopnast pabora Ne 2. «Omnucanume nTPHUCHIOCOOJICHHOCTH OpraHm3mMa u e€
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHHME 1 pa3BUTHE KU3HHU Ha 3emuie.

JloHayuHble TPEICTABJICHUS O 3apOXKICHHM >KM3HU. HaydHble Tumore3bl BO3HUKHOBEHHS
KU3HU Ha 3emuie: abuoreHe3 W MaHCTepMus. XUMHUYECKas dBOJONMSI. AOWOTEHHBIM CHHTE3
OpraHMYECKHX BEIIECTB M3 HEOPTaHUYECKUX. DKCHEPUMEHTAIbHOE MOJATBEP)KIECHUE XHMHUYECKOU
sBomoniy. HawanbHble 3tanbl 6uosnorudeckoit sposonuu. ['mnoreza PHK-mupa. @opmupoBanue
MEMOpaHHBIX CTPYKTYp W BO3HUKHOBEHHE IMPOTOKJIETKH. [lepBble KIETKM W HMX 3BOJIOIMS.
@opMHPOBAHNE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

Pa3Butune xxu3nu Ha 3emiie 1o spaMm U nepuoaam. Karapxeil. Apxelckas U IpoTepo30iicKas
apbl. [lameosolickast 3pa u e€ mepuoabl: KeMOPUHCKHUI, OpJOBUKCKUN, CUIYPUHUCKUMA, TEBOHCKHUU,
KaMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so3oiickas 3pa U €€ MepHoIibl: TPUACOBBIN, IOPCKUNA, MEJIOBOM.

Kaiino3zoiickas spa v €€ nepuoapl: MaJeoreHOBbI, HEOT€HOBBIN, aHTPOIIOT€HOBBIH.

XapakTepucTuKa KiIUMaTa M TeoJIOTMYECKUX MpoueccoB. (OCHOBHBIE ATamlbl 3BOJIIOLMH
PaCTUTEIBHOTO U KUBOTHOTO MHpa. ApoMOopdo3bl Y pacTeHU U KUBOTHBIX. [losiBieHue, pacuBer u
BBIMHUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4YeCKOro Mupa KaK OTPaK€HHE 3BOJIIOIMU. OCHOBHBIE CHCTEMATHUYECKHE
IPYIIIBl OPraHU3MOB.

OBOJIIOIIMSL  4YEJIOBEKAa. AHTpPONOJIOTHS Kak Hayka. Pa3BuTue mNOpencTaBiIe€HUNA O
MIPOUCXOKACHUM 4enoBeka. Meroapl u3ydeHus: antpornorenesa. CxXoAcTBa U pa3ivuus 4eslOBEKa U
AKUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHHUE YEIOBEKa.

HBuxymue cunsl  (pakTopsl) aHTpomoreHesa. HacneacTBeHHas HM3MEHYHMBOCTh U
ecTecTBeHHbI 0TOOp. OOIIecTBeHHbIN 00pa3 >KU3HHM, U3TOTOBJICHHE OPYAUN TPYAd, MBIIIJICHHUE,
pedsb.

OCHOBHbBIE CTaUM W BETBU HBOJIIOLMHU YEJIOBEKA: aBCTPAJIONUTEKU, YeIoBEK yMelbli,
UYenoek npsamoxonasimuid, Yenosek Heanaeprtanbckui, YenoBek pasymubiil. Haxoaku nckomaembix
OCTaTKOB, BpeMs CYIIECTBOBaHHUS, 00JacTb pacHpoCTpaHEeHus, 0O0BEM TOJOBHOrO Mo3ra, oopas
KU3HHU, OpYIHSL.

Yenoseueckne pacbl. OCHOBHBIE OOJbILINE pachl: €BpoIneoMjHas (eBpasuiickas), Herpo-
aBCTpAJIONIHAS (3xBaTOpUaNbHAas), MOHTOJIOMIHAS (a3marcko-aMepHKaHCKas). YepTsl
MIPUCIIOCOOJICHHOCTH MpPEACTaBUTENEH YeJOBEYECKUX pac K YCJIOBMSM CyllecTBOBaHUS. EnuHCTBO
qenoBedeckux pac. Kputuka pacusma.

JdemoHncTpauuu:

[Hoptpetsr: @. Penu, JI. Ilactep, A. M. Onapun, C. Mumnep, I'. FOpu, Y. {apBus.



Tabmumer u cxembl: «Bo3HukHOBeHHe COJIHEUHOW cUCTEMB», «Pa3BuUTHE OpraHu4ecKoro
mupa», «PacturenpHas  kietrka», <«KuBoTHas  kietka», «lIpokapuoTuyeckas — KIETKa,
«CoBpemMeHHas cHuCTeMa OpraHudeckoro mupa», «CpaBHEHHME aHATOMHYECKHUX YEPT CTPOCHHUS
YelloBeKa M 4YeIOBEKOOOPa3HBIX 00e3bsiH», «OCHOBHBIE MeECTa NAJICOHTOJOTHYECKUX HAaXOJOK
MPEIKOB COBPEMEHHOIO 4EJOBEKa», «llpeBHeummue moam», «lpeBHue moan», «llepBbie
COBPEMEHHBIE JIIOAN», «UelI0BeUecKHre pach».

OGopynoBanue: Mymspku — «[IpomcxoxiaeHne  denoBeka»  (OIOCTBI  aBCTPAJIONUTEKA,
MMUTEKAHTPOIa, HEaHAEepPTalIblla, KPOMAHBOHIIA), CJICNKH WIH HW300paKCHHSI KaMEHHBIX OpPYIAHUM
MEepPBOOBITHOTO 4YeNlOBeKa (KaMHHU-YOMIEphl, pyOmira, ckpebiia), TreoXpOoHOJIOTHYECKas TabiuIa,
KoJUIeKIUst «POpMBI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUN.

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

[MpakTiaeckas padora Ne 1. «M3ydeHHE MCKOTAEMBIX OCTATKOB PACTCHHH W JKUBOTHBIX B
KOJUIEKIIHASIX).

DKCKypcHsi «DBOJIIOIUS OPTaHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIM WITH
KpaeBeIUECKUI My3ei).

Tema 3. Opranusmsl U OKpYy:Kamoas cpeaa.

DKOJIOTHS Kak HayKa. 3aJaud U pa3/iesibl SKOJIOTHU. MeTO bl IKOJIOTMYECKUX UCCIIET0BaHHI.
DKOJIOTHYECKOE€ MUPOBO33PEHHE COBPEMEHHOTO YEIOBEKA.

Cpensr obuTaHus OpTraHU3MOB: BOJHAS, Ha3eMHO-BO3/TyIITHAS, TMOYBEHHAS,
BHYTPHOpPTaHU3MEHHAsI.

Oxosornueckue (akropsl. Kimaccudukamms skojgorudeckux (PaxkTopoB: aOMOTHYECKHE,
OMOTHYECKHE M aHTPOTIOTeHHBIE. J[elicTBHE 3KOJIOTHYECKUX (haKTOPOB HA OPTaHU3MBI.

AOuoTtnyeckne  (axkTopel:  CBET,  TeMIeparypa,  BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocobaeHnss OpraHu3MoB K JeHCTBUIO aONOTHUECKUX (PakTOpoB. buonornueckue puTMel.

buotnueckue dakTopbl. Buabl OMOTHYECKUX B3aMMOACHCTBUI: KOHKYPEHIINS, XUITHUYECTBO,
cuM6uo3 u ero ¢opmsl. [lapasuTusm, Koormepalus, MyTyan3M, KOMMEHCAIU3M (KBapTUPAHCTBO,
HaxJICOHUYECTBO). AMEHCaIU3M, HEUTpaiu3M. 3HAUYeHHE OWOTHYECKUX B3aWMMOJCUCTBUM IS
CYIIECTBOBaHMS OPTaHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTHKU momynsauud. OCHOBHbIE TOKa3aTeld  MOMYJSALHUU:
YHCIIEHHOCTb, IJIOTHOCTb, POKJAEMOCTh, CMEPTHOCTb, MIPUPOCT, MUTpaIusl. J[MHAMUKa YUCICHHOCTH
MOMYJISILIUK U €€ PeryIsIIusl.

JdemoncTpaumnu:

[Toptpetsr: A. I'ym6onbar, K. @. Pynse, O. ['ekkens.

Tabmuupr 1 cxembl: kapta «lIpupoansie 30HBI 3emian», «Cpenbl 0OMTaHHUS OPraHU3MOBY,
«DoTonepuoauzmy», «llonmymsunn», «3aKOHOMEPHOCTH POCTA YUCICHHOCTH MOMYJISIUU UHDY30pHUH-
Tydenbkuny, «[lumespie nenmy.

JlaGopaTopHble M IPaKTUYecKue padoThbl:

Jlaboparopuas padota Ne 3. «Mopdonornyeckue 0cOOEHHOCTH PACTEHUH M3 PA3HBIX MECT
oOUTAHUM.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[IpakTuueckas paborta Ne 2. «[loac4€T MIOTHOCTH NOMYNALUNA Pa3HBIX BUOB PACTCHHIN.

Tema 4. Coo0niecTBa M 3K0J0rH4ecKue CHCTEMBI.

CooOriecTBo opranu3MoB — 6uoreHo3. CTpyKTypbl OMOILIEHO3a: BHIOBAs, TPOCTPAHCTBEHHAS,
Tpoduueckas (numeBas). Buapl-qoMuHaHThl. CBS3HM B OMOIIEHO3E.

Dkonoruveckne cucteMbl (dKocucteMbl). [loHsTHE 00 »dKOCHMCTEME U OHOTreOleHO3e.
OYHKIMOHATIbHBIE KOMIIOHEHTHI YKOCUCTEMBI: MPOIYLUEHThI, KOHCYMEHTHI, peayleHThl. KpyroBopot
BEIIECTB U MOTOK dHEPTuu B 3kocucTeme. Tpodudeckue (MUIIeBbie) ypOBHU IKOCUCTEMBIL. [IuieBbie
nenu u cetd. OCHOBHBIE TMOKAa3aTeNM HKOCUCTEMBI: Ouomacca, MPOAYKIHA. IKOJOTHUECKHE
MUpaMHUIbL: TPOAYKIWH, YHCIEHHOCTH, Ounomacchl. CBOWCTBA HSKOCUCTEM: YCTOWYUBOCTb,
camoperyinauus, pazsutue. Cykueccus.

[IpuponHbie 3KOCUCTEMBI. ODKOCHUCTEMBI O03€p M peK. ODKOCHUCTEMa XBOWHOTO WIH
HIIMPOKOJIMCTBEHHOIO Jieca.



AHTPOTIOTEHHBIE JKOCHUCTEMBL. ATpO3’KOCHUCTeMBbI. YpOoskocucTeMbl. buonorndyeckoe u
X0341CTBEHHOE 3HAUCHHE arpOIKOCHCTEM U YPOOIKOCHUCTEM.

buopaznooOpasue kak ¢akTop ycroiiumBocTH 3KOocucTeM. CoxpaHeHHE OHOJOTHMYECKOTrO
paszHooOpa3us Ha 3emuie.

VYuenue B. U. Bepuaackoro o 6uocdepe. ['panuiipl, coctaB u crpykrypa ouocheps. XKusoe
BemecTBO u ero pyHkuuu. OcobenHoctu Onocdepsl Kak TI00aTbHON IKOCUCTEMBI. JIMHaMUYecKoe
paBHOBecue u oOpaTHasi CBsi3b B OHocdepe.

KpyroBopoTsl BeuecTB U OHOT€OXMMHUYECKHE IUKJIBl 3JIEMEHTOB (yrjiaepoja, as3oTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenmoseuecTBo B Ouocdepe 3emud. AHTpOTIOTeHHBIE M3MeHeHus: B Ouocdepe. [mobdaapHbIC
9KOJIOTMUYECKUE TPOOIIEMBI.

CocymecTBoBaHHE MPHUPOIBI U denoBeuecTBa. CoxpaHeHHe OMOpa3HOOOpa3wsi Kak OCHOBA
ycTounBocTH Ouocdepbl. OCHOBA PAIMOHAILHOTO YIPaBJICHUS MPUPOJHBIMU pecypcaMyd U HUX
ucnoJib30BaHue. JloCTHKeHUs: OMOJIOTMH U OXpaHa MPUPO/IbI.

JdemoHncTpaumnu:

[Toptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuupr u cxemsl: «llumessle nenu», «buoleHO3: cocTaB M CTpYyKTypa», «llpuponHsie
cooOmectBay, «llemu mnuranus», «Okonorumdeckas nupamuna», «buochepa U UemOBEK»,
«IKOoCUCTEMA HIUPOKOJMCTBEHHOTO JIecay, «IKOCUCTEMA XBOWHOTO Jieca», «bHOIEH03 BOJOEMAaY,
«ArponeHo3y, «IIpumMepHbIe aHTPONIOTEHHBIE BO3JICUCTBUS HA NMPUPOAY», «BaxkHenIre nCTOYHUKHI
3arpsi3HEHUs BO3AyXa W TPYHTOBBIX Boa», «llouBa — BaxkHeimas cocraBisiomas Ouocgeps»,
«®DakTopsl nerpananuu mousy, «IlapHukoBwI hdekTy, «DaKTOPhl PaTUOAKTUBHOTO 3arpsS3HEHHS
ounocdepn», «Odmas ctpykrypa ouochepsr», «Pacnpocrpanenue xu3Hu B ouochepe», «O30HOBBII
sKkpaH ouocheps», «kKpyroBopot yriaepona B 6nochepe», «KpyroBopot azora B Ipupoae».

OOGopynoBaHue: MOJeNb-anIuTHKaUS « T UMmMaHbIe OMOIIEHO3bI», repOapuii «PacTuTenbHbIC
coobmiecTBa», Koyiekuuu «buoneHos», «Bpemutenu BakKHEMIIUX CEIbCKOXO3SHCTBEHHBIX
KYIbTYyp», TepOapuu W KOJUIEKIMH pAcTeHMH M JKUBOTHBIX, MPUHAAISKAIIUE K pa3HbIM
AKOJIOTUYECKHM TpymmaM oaHoro Bujaa, KpacHas kuura Poccuiickoit denepanmu, u300pakxeHUs
OXpaHSIeMbIX BUJIOB PACTEHUI U )KUBOTHBIX.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O BUOJIOTUN
HA BA30BOM YPOBHE CPEJJHEI'O OBLIET'O OBPA3OBAHUA

Cornmacho ®I'OC COO, ycraHaBiIMBalOTCA TpeOOBaHMS K pe3yidbTaTaM OCBOCHHS
0oOyyarouMMuUCs MporpaMM CpeaHero oOuiero 00pa3oBaHUs: JIMYHOCTHBIM, METANpPEIMETHBIM U
MIPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B CTPYKTYpPC JIMUHOCTHBIX PE3YJIbTATOB OCBOCHUA IIPECIMECTA «buonorus» BbIJEICHBI
CJICAYIOIIHUEC COCTABJIAKOIINUC. OCO3HAHNC O6y‘IaIOH_II/IMI/IC${ pOCCHfICKOfI Fpa)K,HaHCKOﬁ NICHTHYHOCTHU
— I'OTOBHOCTH K CaMOPAa3BUTUIO, CAMOCTOATCIIBHOCTH W CaMOOIIPCACIICHUIO, HAJIMYUC MOTHBAIIUN K
O6y‘IeHI/IIO 6I/IOJ'IOFI/II/I, HCJICHAIPABJICHHOC PAa3BUTUC BHYTPCHHUX Y66)KI[6HI/II7I JINYHOCTH Ha OCHOBC
KJIFOUEBBIX IIEHHOCTEH U HCTOPHUYCCKUX Tpa,Z[I/II_II/Iﬁ Pa3sBUTHA OHOJIOrHYECKOTO 3HaHUsA, TOTOBHOCTb U
CIIOCOOHOCTD 06yqa}omnxc51 PYKOBOACTBOBATLCA B CBOEH JEITENBLHOCTU ILIEHHOCTHO-CMBICIOBBIMHU
YCTaHOBKAMH, HNPUCYIIHUMU CHUCTCMC OHOJIOTHYECKOTO O6pa3OBaHI/IH, HaJIMYHUEC OKOJOTIMYCCKOIro
IIpaBOCO3HAHM, CITOCOOHOCTH CTaBHTh eI U CTPOUTDH ) KU3HCHHBIC IIAHBI.

JIM4HOCTHBIE pe3yiIbTaTbl OCBOCHUA TIPCAMCETA «buonorus» IOCTUTalOTCSd B €IUHCTBE
y‘le6H0fI U BOCHHUTATSIBHOM IESATEILHOCTH B COOTBETCTBHUU C TpaAUuIIUOHHBIMU pOCCHﬁCKHMH
COOUOKYJIBTYPHBIMH, HCTOPUUCCKMMU U JOYXOBHO-HPABCTBCHHBIMHU ICHHOCTAMMU, IMNPHUHATBIMHU B
O6H_IGCTBC npaBHJIaMHd U HOpMaMH TIOBCACHUA U CHOCO6CTByIOT nponeccaM CaMOIIO3HAHUA,
CaMOBOCIIUTAHUSA W CaMOpPa3BUTUS, PA3ZBUTUA BHy’fpeHHefI Mmo3nnguu JIMYHOCTHU, HNATPUOTU3MA,
YBAXKCHHA K 3aKOHY W IIPABONOPAIKY, UYCIOBCKY Tpylda U CTapHICMy IMOKOJICHHIO, B3aWMMHOI'O



YBaKEHHsI, OEPEKHOTO OTHOLICHUS K KYJIbTYpHOMY HACIIEAMIO U TPAAULIUSIM MHOTOHAI[HOHAIBHOTO
Hapoja Poccuiickoin denepannu, NpUpOJIE U OKPYKAIOLIEH Cpee.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS Y4eOHOTo mpenMmeTra «BHONOTHS» JOJDKHBI OTpa)kaTb
TOTOBHOCTh M CHOCOOHOCTh OOYyYaromuxcsi pPyKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTpEHHEH
MO3UIHMEN JIMYHOCTH, CUCTEMON IIEHHOCTHBIX OPUEHTALMH, MO3UTHBHBIX BHYTPEHHUX YOCKICHHIA,
COOTBETCTBYIOLINX TPAJUIIMOHHBIM LIEHHOCTSM POCCHICKOTO OOIIeCTBa, paclIMpeHHe >KU3HEHHOTO
OMbITa U OIbITA JEATEIBHOCTH B MPOLIECCE peaIn3allid OCHOBHBIX HAIPABJIEHUI BOCIUTATEIbHOM
NEeSITEIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpasaaHcKOro BOCIMTAHUS:

COPMHUPOBAHHOCTh  TPAKIAHCKOW  MO3WIMHM  OOydaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 4JIEHA POCCUICKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYIMOHHBIX TIpaB M OOS3aHHOCTEH, YBa)XKCHHE 3aKOHA U
MIPaBOTOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM AEATEIbHOCTHU MPU CO3JIaHUU YYEOHBIX IPOEKTOB,
pelIeHny y4eOHbIX U NT03HABATENbHbIX 33/1a4, BHIIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEEIATh COOCTBEHHYIO MO3UIUIO 110 OTHOIICHHUIO K SBJICHUSM COBPEMEHHON
’KH3HU U O0BICHSTE €€;

YMEHHE YYUTHIBATh B CBOMX ACHCTBUIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aUMOJIEHCTBUS
JOJIeH ¢ pa3HbIMH YOEXKACHUSIMHU, KYJIbTYPHBIMU [IEHHOCTSIMU M COLIMAJIbHBIM TOJIOKEHUEM;

FOTOBHOCTb K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOIO BBINOJHEHUS Y4eOHBIX,
MM03HABATEIbHBIX U UCCIIEA0BATEIbCKUX 3a/1a4, YBAKUTEILHOTO OTHOUIEHUS! K MHEHHUIO ONIIOHEHTOB
MIpH 00CYK/IEHUU CIIOPHBIX BOIPOCOB OMOJIOTHUECKOTO COJEPIKAHUS;

TOTOBHOCTb K TYMaHUTApHOM U BOJOHTEPCKON NESTENbHOCTH;

2) NaTPHMOTHYECKOI0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKON T'PKIAHCKOW HICHTHYHOCTH, MATPUOTH3MA, YBAKEHHUS K
CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH mnepea PonHOM, ropiocTy 3a ¢BOM Kpaii, cBoto Poauny,
CBOU 5I3bIK U KYJBTYPY, IPOILUIOE U HACTOSIIEE MHOTOHAIIMOHAJIBHOTO Hapoia Poccuuy;

LIEHHOCTHOE OTHOIIEHWE K MPUPOJAHOMY HACIEAUIO M NMaMATHUKAM MPUPOJBL, JTOCTHKEHUSAM
Poccun B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLICHMBATh BKJIAJl POCCUMCKHMX y4EHBIX B CTAHOBJICHHWE U pa3BUTHE OMOJIOTHUH,
MMOHUMAaHMs 3Ha4eHUs1 OMOJIOTUYU B MO3HAHUH 3aKOHOB MPUPObI, B KU3HU YEJIOBEKA U COBPEMEHHOTO
00I1IeCTBa;

uaeiHast yoe:xx 1IEHHOCTb, TOTOBHOCTD K CIIY>KEHHUIO U 3amute OTeyecTBa, OTBETCTBEHHOCTH 3a
ero cynp0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

OCO3HaHUE AYXOBHBIX EHHOCTEN POCCUICKOrO HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICH Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOILIECHHUE K CBOMM POJUTENSIM, CO3JIaHUIO CEMbU HA OCHOBE OCO3HAHHOTO
MPUHATHS LICHHOCTEW CEMEWHOM KU3HU B COOTBETCTBUU C TPAAULIUAIMHU Hapoa0B Poccuu;

4) 3¢TEeTUYEeCKOT0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHpY, BKJIIOYAsi 3CTETHKY ObITa, HAyYHOIO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIECTBEHHBIX OTHOIIECHUH;

IIOHMMAaHKUE SMOLIMOHAIBHOTO BO3JEHCTBHSI dKUBOM NPUPOJBI U €€ LIEHHOCTH;

TFOTOBHOCTb K CaMOBBID@KEHHIO B pa3HbIX BHIAX HCKYCCTBA, CTPEMJICHUE NIPOSBIATH
KauecTBa TBOPYECKOU JIMYHOCTH;

5) puznyeckoro BocnuTanus, GOPMHUPOBAHNUSA KYJbTYPhI 310POBbSI U IMOIHOHAJILHOI0
Os1aromostyqusi:

MOHMMaHUE M peanu3anus 370poBoro M Oe3zomacHOro obpasa HU3HH (340pOBOE NMUTAHHE,
COOJIIOJICHNE TUTMEHWYECKUX NpPaBUI U HOpM, COANaHCHUPOBAHHBI PEXUM 3aHATHH M OTIbIXa,



perynsipHast puznyeckast akTHBHOCTb), OEpEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHHUS K
COOCTBEHHOMY (PM3MUECKOMY U NICUXUYECKOMY 37I0POBBIO;

MOHMMaHUE IIEHHOCTHU MPaBWJI MHIUBHYyaTbHOTO U KOJUIEKTUBHOTO 0€301acCHOTO TOBEICHUS
B CUTYallUSAX, YTPOXKAIOIIUX 3J0OPOBBIO U )KU3HHU JIOJIEH;

OCO3HAHHME TMOCIEACTBUM W HEMPUSATHS BPEAHBIX NPUBBIUCK (YMOTPEOJIICHUS alIKOTOJIA,
HapKOTHUKOB, KYPEHHs);

6) Tpy10BOr0 BOCIINTAHUS:

TOTOBHOCTB K TPYIly, OCO3HaHHE IEHHOCTH MacTepPCTBa, TPYAOT00ue;

TOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOTMYECKOW M COIMAJIbHON HANpaBICHHOCTH,
CIOCOOHOCTh HHUIIMHPOBATD, INIAHUPOBATH M CAMOCTOSATEIBHO BBITIOHATE TAKYIO ICATEILHOCTH;

WHTEpEC K Pa3IMYHBIM cdepam NpoPecCHOHATBHON JeATENbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOp Oymymel mpodeccuu U pean30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TITAHBI;

TFOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUI0O U CaMOOOpa30BaHUIO Ha MPOTSKEHUM Bcei
KU3HU;

7) 3KOJIOTHYeCKOT0 BOCTIMTAHUSA:

HKOJIOTUYECKH IEIecO00pa3HOe OTHOIICHWE K MPUPOJE KaK MCTOYHHWKY XU3HU Ha 3emuie,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIIICHUE YPOBHS DJKOJOTHYECKOW KYyIbTYpHl: TNPHOOpPETEHHE OIbITa TUIAHUPOBAHUS
MOCTYITKOB W OIIEHKH WX BO3MOJKHBIX ITOCIIEICTBUI IS OKPYKAIOIIEH Cpebl;

0CO3HaHHE TJI00ATEHOTO XapaKTepa dKOJIOTHYECKHUX MPOOIIeM U ITyTel MX pelIeHus;

CIOCOOHOCTH UCTIONIB30BaTh MPHOOpETaeMbIe TIPH U3yYCHUN OMOJIOTHU 3HAHUS M YMEHHS TIPU
pemeHnn mpooiieM, CBSI3aHHBIX C PAMOHAIBHBIM TPUPOAONOIH30BaHNEM (COOTIOACHUE TPABUI
TIOBEJICHHSI B TPHPO/JIE, HAMIPABICHHBIX HA COXPAHEHHE PAaBHOBECHS B HKOCHCTEMAaX, OXpPaHy BHIIOB,
IKOocUcTeM, Onochepsl);

AKTUBHOE HEMPHUATHE ACHCTBUI, TPUHOCAIINUX BPEl OKPYXKAIOIIEH MPUPOTHON Cpele, YMEHUE
MIPOTrHO3UPOBATh HEOJIArONpPUSTHBIE 3KOJOTHYECKHUE TOCIEICTBUS MPEANPUHUMAEMbIX IEHCTBUI U
MpeoTBpaIlaTh UX;

HaJIW4ue Pa3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, OSKOJOTMYECKOH KYIbTYpbI, OIbITa
NEeSITEeIbHOCTH ~ JKOJIOTUYECKOM  HAmpaBJIEHHOCTH, YMEHHS  pPYKOBOJICTBOBAaTbCSl HUMHU B
M03HABATEIbHON, KOMMYHHMKAaTHBHOM M COIMAJbHOM TMpakTUKE, TOTOBHOCTH K YYacTHUIO B
MPAKTUYECKON JeSITeIbHOCTU HKOJIOTMYECKOI HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOr0 TO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
Haykl ¥ OOIIECTBEHHON MPaKTUKH, OCHOBAHHOTO Ha JUAalOre KyJabTyp, CIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOEr0 MECTa B MOJIUKYIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SA3BIKOBOM M UMTATEIbCKOW KYJIBTYphl KaK CpEACTBa B3aUMOACHCTBUS
MEXY JIF0JIbMU U TIO3HAHUSI MUPA;

MOHUMaHHe CHeru(pUKA OUONOTMHM KaK HayKH, OCO3HaHHS €€ posid B (POPMHUPOBAHUU
paIMOHATIFHOTO HAYYHOTO MBIIUIEHUS, CO3JAAHUU IIEJIOCTHOTO MpEACTaBIEHUS 00 OKpYXKaroleM
MHpE KakK 0 €IMHCTBE MPHUPO/IbI, YEIOBEKa 1 00IIECTBA, B IO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEHN U
pelieHny mpoodsieM COXpaHeHUsl TPUPOJTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTH OHMOJIOTHHM JUIS COBPEMEHHOM IUBUIIM3ALMHU: OOecreyeHUs
HOBOTO YPOBHSI DPAa3BUTHS MEIUIMHBI, CO3/IaHUE TIEPCHEKTUBHBIX OWOTEXHOJOTUH, CIIOCOOHBIX
pemarh pecypcHble MpOoOJIeMbl Pa3BUTHS 4YEJIOBEUECTBA, MOWCKA IMYTEeH BBIXOJA M3 TIOOATBHBIX
HKOJIOTUYECKUX MpobieM M obecrieyeHus: mepexojia K yCTOHYMBOMY pPa3BUTHIO, PAllMOHAIBHOMY
UCTOJIb30BAHUIO IPUPOAHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHHM OHOJOrMYECKMX 3HAHMHM B LENAX IOBBILICHUS OOIIeH
KYJIbTYPbl, €CTECTBEHHO-HAayYHOH TpPaMOTHOCTH, KaK COCTaBHOW 4YacTu (PYHKIMOHAIBHOMI
IpPaMOTHOCTH o0ydaromuxcs, GopMupyeMoit Ipu U3y4eHUU OUOJIOTHUH;

MOHMMAaHUE CYIIHOCTH METOJOB TIIO3HAHMs, WCMOJb3YEeMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH  MCIONB30BaTh TMOJy4aeMble 3HAHUS JUIsI aHalM3a W OObBACHEHHs SABICHHUN
OKpYXAloIlEr0 MHpa W TMPOUCXOMANIMX B HEM M3MEHEHUH, yMEHHE JelaTh O0O0OCHOBAHHBIE



3aKJIIOYCHHUA Ha OCHOBC HAaYYHBIX (baKTOB U UMCIOIIUXCA JaHHBIX C LCJIbIO IMOJYYCHHA JOCTOBCPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEJIBHO HCIIOJIb30BAaTh OMOJIOTHUECKUE 3HAHUS I pelIeHus mpooiem
B PCAJIbHBIX )KU3HCHHBIX CUTYallUAX;

OCO3HAHHME IICHHOCTH HAYYHOW MAEATENbHOCTH, T'OTOBHOCTH OCYIIECTBISATH INMPOEKTHYIO H
HCCIIEA0BATENLCKYIO NEATEIbHOCTh HHAUBAAYAIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0 M €aMOOOpa30BaHHUIO, K
AKTUBHOMY [IIOJYUYCHHUIO HOBBIX 3HaHUH 10 OHOJOTHH B COOTBETICTBUM C JKHU3HEHHBIMH
MOTPEOHOCTSMHU.

METANIPEAMETHBIE PE3YJIbTATbI

MeranpeaMmeTHble pe3yiabTaTbl OCBOEGHUS ydyeOHOro mnpeamera «buOJIOTHSD) BKIIIOYAIOT:
3HauyuMble Ui (OopMHpOBaHHMS ~ MHUPOBO33pEHHUs  OOy4alOUIMXCAd  MEXAUCLUUIIMHAPHBIE
(MexTnpeAMETHbIE) O0IeHayYHbIEe MOHATHUS, OTPaXKaroIIUe 1eIOCTHOCTh HAyYHOW KapTUHBI MUpa U
CHelU(pUKY METOJOB IO3HAHUS, HMCIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaxX (BEIECTBO, JHEprus,
SIBIIEHUE, TIPOIIECC, CUCTEMA, HayYHbIH (PAKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCClIeIOBaHUE, HaONIO/IEHUue, W3MEpPEeHHEe, HKCIEPUMEHT U JApPYruX), yHUBEpCaJIbHbIE YueOHbIE
necTBUs (M03HaBaTeIbHbIe, KOMMYHUKAaTUBHbBIE, PETYISTUBHBIE), oOecneunBaromye GopMrupoBaHue
(YHKIIMOHATBHOM TPAaMOTHOCTM M COLMAJIbHOM KOMIIETEHIIMM OOy4arouiuxcs, CrnocoOHOCTh
oOyyarouuxcs HCIOJIb30BaTh OCBOECHHBIE MEXIUCUUILIMHAPHBIE, MUPOBO33pEHUYECKHE 3HAHUS U
YHHUBEpCaJbHbIe yueOHbIE AeWCTBUS B TIO3HABATEIbHON U COLIMATIBHON MPAKTHKE.

MetanpeaMeTHble pPe3ylbTaThl OCBOEHHS MPOTrpaMMbl CpEJHEro oOImero oOpa3oBaHUS
JOJIKHBI OTPAXKATh:

OgiageHHe YHMBePCAJIbHBIMH YUeOHBIMH O3HABATEIbHBIMH e CTBUSIMU:

1) 6a3oBblIe JJoruuecKue AelicTBHUs:

CaMOCTOATENIBHO (DOPMYIMPOBAaTh W aKTyaJU3UpOBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJb30BaTh NPH OCBOCHUU 3HAHUI MPUEMBI JIOTHYECKOTO MBIIUICHUs (aHaInW3a, CUHTE3a,
CpaBHEHUS, Kiaccu(ukauu, 0000IIeHNs), paCKPbIBATh CMBICII OMOJIOTUYECKUX MOHATHH (BBIICISTH
UX XapaKTepHble MPU3HAKU, YCTAHABJINBATh CBSI3U C JPYTUMU MOHATHIMH);

ONpeneNnaTh Lelu JeATeNbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUHM MX JOCTHIKEHUS,
COOTHOCHTb PE3YJIbTAaThl IEATEILHOCTH C OCTABIEHHBIMU LIETSIMH;

UCIOJb30BaTh OHOJOIMYECKUE MOHATUS [Uld OObACHEHHs (GAaKTOB M SBJICHUH >KUBOH
IIPUPOJIBL;

CTPOMTH JIOTHUECKUE PACCYXKIEHUS (MHIYKTUBHBIC, JI€AYKTUBHBIC, IO aHAJIOTUH), BBISBIIATH
3aKOHOMEPHOCTH M IPOTHBOPEUYUS B PACCMATPUBAEMBIX SBJIECHUAX, (POpPMyIMpOBaTh BBIBOABI U
3aKIIIOYCHUS;

IPUMEHATh CXEMHO-MOJICbHbBIE CPEICTBAa Ui IPEACTaBICHUS CYIIECTBEHHBIX CBs3eH U
OTHOLIEHUH B M3y4aeMbIX OMOJOrMYECKMX OOBEKTaX, a TaKkKe HIPOTUBOPEUYMH pa3zHOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX MHPOPMALMOHHBIX HCTOYHHKAX;

pa3pabarbIBaTh IJIaH PeLICHUs MPOOJIEMbl C YUETOM aHAJIM3a UMEIOIUXCS MaTepHalbHBIX U
HeMaTepHaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JIESTEIbHOCTb, OLICHMBATh COOTBETCTBHE pE3YJIbTAaTOB LEJAM,
OLIEHUBATh PUCKH MOCIEACTBUN NEATEIBHOCTH;

KOOpDAMHUPOBAaTb U BBHIMOJHATH pabOTy B YCIOBUSX PpEAIbHOTO, BHUPTYaIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE NTPH PEILICHUH )KMU3HEHHBIX MPOOIIeM.

2) 0a30BbIE HCCJIEN0BATEIbLCKHE AeHCTBHS:

BJIaJIeTh HABBIKAMHM Y4eOHO-HMCCIE0BATENbCKON M TMPOEKTHOM JAEATENIbHOCTH, HaBBIKAMH
paspelieHuss mpoOieM, CHOCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSITEJIBHOMY IIOHMCKY METOJIOB
peleHus MPaKTHYECKUX 3aa4, IPUMEHEHHIO Pa3IMYHbIX METO0B O3HAHUS;



WCIOJb30BAaTh PA3JIMYHBIE BHUIBI JEATEIBHOCTH 10 TOJYYCHHIO HOBOTO 3HAHUS, €ro
MHTEpPIpPETAlNK, NPEoOpa3OBaHUIO M MPUMEHEHHIO B y4EOHBIX CHUTYyalUsiX, B TOM YHCJE MpH
CO3/IaHUH Y4EOHBIX U COIIMATIBHBIX IIPOCKTOB;

(hopMHpOBAaTh HAyYHBIM THUI MBIIUICHUS, BJIAJCTh HAYYHOW TEPMHUHOJOTHUEH, KIIOUYEBBIMH
MOHATHSAMHI ¥ METO/IaMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Jauyd B 0Opa30BATENbHOM JAEATEIBHOCTH U
KU3HECHHBIX CHTYAIHSIX;

BBISIBJIATH TIPUYMHHO-CIICJICTBEHHBIC CBSI3U M aKTYaJIM3HPOBATh 33/1a4y, BBIABUTATh THIIOTE3Y
e€ pemeHus], HaXO0AUTh ApPrYMEHTHI JJIS JI0KA3aTelIbCTBA CBOMX YTBEP)KICHHM, 33a7aBaTh apaMeTPhI U
KPUTEPHUH PEIICHUS;

aHATM3UPOBATh TOJTYYCHHBIC B XOJ€ PEIICHUS 3aaudl Pe3ylbTaThl, KPUTHUECKH OIICHUBATh
UX JOCTOBEPHOCTbH, TPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OIECHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IIEJICHANIPABICHHBI TIOMCK TIEpEHOCa CPEICTB M CIIOCOOOB NEHCTBHUSA B
npohecCHOHANBHYIO CPENY;

YMETh  TNEPEeHOCHUTh 3HAHWS B  [O3HABATEIbHYI0 M  TPAKTHUECKYH0  00JacTu
KHU3HEIEATSILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC WJCH, Npe/ylaraTh OPUTHHAIBHBIC TOJIXOJBl M PEIICHHS, CTaBUTh
poOJIEMBI M 3a]1a9H, IOTTYCKAOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBATHCA B PA3IMYHBIX HCTOYHHMKAX HMHQOpMaIMH (TeKcTe y4eOHOro mocoous,
HAYYHO-TIOMYJISIPHOM JTUTEpaType, OHMOJOTHYECKHX CIIOBapsIX W CHPAaBOYHUKAX, KOMITBIOTEPHBIX
0a3ax pgaHHbIX, B IHTepHere), aHamu3upoBaTh HWHGOPMALMIO PA3NIUYHBIX BHAOB U (opm
MIpe/ICTaBICHUS], KPUTUUECKH OLEHUBATh €€ IOCTOBEPHOCTh M HEMTPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampochl M MPUMEHSTHh pa3idyHble METOAbl IpPU TIOUCKE U OTOOpe
OnoslornuecKoi nHpOpMaIuy, He0OX0IUMOM ISl BBITIOJHEHUS YUeOHBIX 3a/1a4;

MpHOOpeTaTh OMNBIT HCMOJb30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX ~TEXHOJIOTUH,
COBEPIIECHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUSI PA3IMUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIPHO ~ BBIOMpATh ONTHUMaIbHYIO (GOpPMY TIPEACTABJICHHS  OHOJIOTMYECKOM
nHpopManuu (cxembl, TpaduKu, TuarpaMMbl, TaOIUIbI, PUCYHKH U APYTOEC);

WCIIOJIb30BAaTh HAy4yHBIM SI3bIK B KAauyeCTBE CpeACTBA Ipu padoTe C OHOIOrHMYecKOi
uHpopmanuend: NPUMEHATh XUMHYECKUEe, (U3NYECKHe U MaTeMaTHUYeCKue 3HAKU U CHMBOJIBI,
dbopmynbel, abOpeBHaTypy, HOMEHKJIATYpy, HCIONb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISITHOCTH;

BIIQJIETh HAaBBIKAMHM  pAClO3HABaHUST U  3alIUTHl  UHpOpManuu, HHGOPMAIMOHHOMN
0€30MacHOCTH JTUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU AeliCTBUSIMM:

1) o01enue:

OCYILIECTBIISITh KOMMYHHKAITMHM BO BceX cepax *KU3HU, aKTUBHO Y4aCTBOBAThH B JIUAJIOTE WM
JMCKYCCUU TIO CYLIECTBY 00CYK/1aeMO#l TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh CYXKICHUS
OTHOCHUTEIILHO BBHITIOJHEHUS MpeajaraeéMoil 3aJaud, Y4YUTHIBaTh HHTEPEChl M COTIaCOBAHHOCTH
MO3UIUHI APYTHX YYACTHUKOB JAUAJIOTa WM AUCKYCCHUH);

pacrno3HaBaTh HeBepOAbHbBIE CPEACTBa OOIIEHUs, TOHUMATh 3HAYCHHE COIMAbHBIX 3HAKOB,
MPEANOCHIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTYyallud, YMEThb CMAT4aThb KOH(JIUKTHI M BECTH
NIEPErOBOPHI;

BIAJCTh PA3IMYHBIMH CHOCOOaMH OOIICHHWS W B3aWMOJEUCTBUS, TOHHUMATh HaMEpPEHUS
ApYruX J0Jiei, MPOsBIATh YBa)KUTEJIbHOE OTHOIIEHHE K COOECeHUKY U B KOPPEKTHOM (opme
(bopMynTUpOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO U3JaraTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas1 1eSITeJIbHOCTD:



MOHMMAaTh M HCIOJB30BaTh MPEUMYLIECTBA KOMAHIHOW M HMHAMBHIYaJIIbHOM pabOTHl MpU
pemieHr OMOJIOTMYECKOW MpOoOJIeMbl, 0OOCHOBHIBATH HEOOXOJAWMOCTh NPUMEHEHHS TPYIIOBBIX
(bopM B3aUMOJCUCTBUS MPH pEIICHUHU Y4eOHOH 3a/1auu;

BBIOMpAaTh TEMAaTHKy M METOJbl COBMECTHBIX JACHCTBHMI C y4€TOM OOIIMX HHTEPECOB WU
BO3MOYHOCTEHN Ka)/I0T0 4j€Ha KOJUIEKTHBA;

IIPUHUMATh LEJIU COBMECTHOM JEATENBHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH JEHCTBUS
10 €€ NOCTHKEHHIO: COCTABJIATH IUIaH JACUCTBUM, PACIPEIEIIATh POJIM C YUETOM MHEHUM Y4aCTHUKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOH pabOTHI,

OIICHMBATh Ka4€CTBO CBOETO BKJIAJA M KaKJIOTO y4aCTHUKA KOMaH/bl B OOLIMI pe3ysbTar 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

npeniaraTb HOBBIE IIPOEKThI, OLIEHUBAaTh WJEH C IO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISITh MO3UTUBHOE CTPATETUYECKOE MOBEACHNE B PA3JIMUHbIX CUTYalUsIX, IPOSIBIST
TBOPYECTBO M BOOOPaKEHHE, OBITh MHUITHATUBHBIM.

OgBiaeHHne YHMBePCAJIbHBIMH PeryJsiTHBHBIMH 1€ICTBUAMM:

1) camoopranusanus:

UCII0JIb30BaTh OMOJIOTUYECKHE 3HAHUS JJIsl BBISBJICHUS MPOOJIEM U UX PELICHUS B KU3HEHHBIX
1 y4eOHBIX CUTYaLUAX;

BBIOMpATh HAa OCHOBE OMOJIOTMUECKUX 3HAHUIl IIeJIeBble U CMBICIIOBBIE YCTAaHOBKH B CBOUX
JNEUCTBUAX W MOCTYNKax IO OTHOUICHHWIO K >KMBOW MPUPOJIE, CBOEMY 3J0POBBIO M 3I0POBBIO
OKPYKaIOIKX;

CaMOCTOSITEJIBHO OCYHIECTBIISITh T103HABATEIbHYIO JESTEIbHOCTb, BBISBISATH IPOOJIEMBI,
CTaBUTh U (POPMYIHPOBaTH COOCTBEHHBIE 33/1a4ll B 00pa30BaTEIbHOMN AESITEIbHOCTH U JKU3HEHHBIX
CUTYalUsX;

CaMOCTOSITENIbHO COCTaBJIATh IUIaH pelIeHUs MpoOJIeMbl C y4ETOM HMEIOIIMXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEAMIOYTCHUI;

JlaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANIOYTCHU;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (DOPMHUPOBAHHUIO U TPOSBICHUIO IMIUPOKON SPYIAUIIMU B PAa3HBIX 001aCTsIX
3HAHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYyallMsiIM, BHOCHTb KOPPEKTUBBI B JAEATEIbHOCTb, OIICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJIQJIETh HABBIKAMH MO3HABATENBHOU pedIeKCHUU KaK OCO3HAHHUS COBEPILIAEMbIX NEHCTBUI U
MBICIIUTEIBHBIX MPOIIECCOB, UX PE3Yy/IbTATOB M OCHOBAHHI, MCIOIb30BaTh NMPUEMBI pediaeKcuu i
OIICHKH CUTYalllU, BEIOOPA BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEILICHHUS 110 UX CHIKECHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E Pe3yJIbTaTOB ACATEIbHOCTH;

3) npuHsATHE ce0S U IPYrUX:

MIPUHUMATD ce0sl, MIOHUMAas CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHUX MPU aHAIHU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPaBO JPYrUX Ha OMINOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYrOro YeJIOBEKa.

NPEJMETHBIE PE3YJIbTATbBI

IIpenmetHbie pe3yabTaTtbl ocBoeHHs mporpamMmbl COO mo OGuosoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crienuduueckue aias ydyeOHoro mnpeamera «buonorus» HaydHble 3HAHUS, YMEHUS H
crocoObl IeHCTBUI 10 OCBOCHUIO, HHTEPIPETALIMU U MPEOOpa30BaHUIO 3HAHUMN, BUIBI JEITEIbHOCTU
IO MOJIyYEHHUIO HOBOT'O 3HAHUS U MIPUMEHEHHIO 3HAaHUH B pa3IMUHBIX YUCOHBIX CUTYallUsX, @ TAKKE B



peanbHBIX JKU3HEHHBIX CUTYAlUAX, CBSI3aHHBIX ¢ Ouosorueil. B mporpaMme npeaMeTHbie pe3yabTaThl
IIPEICTaBJIEHbI 110 FOJ1aM 00y4YEHHUS.

[IpeameTHbie pe3ynabTaThl OCBOCHHUS yueOHOTO mpeamera «buoisiorus» 6 10 knacce nOMKHBI
OTpaxkarb:

c(OPMHUPOBAHHOCTh 3HAHWH O MECTe M pOJIM OHWOJIOTUM B CHUCTEME HAYYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMHUPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHUHBI MHpa M
HAyYHOTO MHPOBO33PEHHS, O BKIJIAJC POCCHMCKHX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B pPa3BHTHE
Onosornu, PyHKIMOHAIBHOW TPAMOTHOCTH YeJIOBEKA ISl PELICHHUS )KU3HEHHBIX 3a/1a4;

YMEHHME PacKpbIBaTh COJIEp)KaHUE OWOJIOTMUECKUX TEPMHUHOB U MOHSTUN: KU3Hb, KIIETKA,
OopranusM, MeTradosu3M (0OMEH BEIIEeCTB U IPEBpAIlEHUE SHEPruH), TOMEOCTa3 (CaMOpEryIsuus),
YPOBHEBasi OpraHu3alus KUBbIX CHCTEM, CAMOBOCIPOU3BEIEHUE (PEPOIYKLIKs), HACIEICTBEHHOCTD,
W3MEHUYUBOCTb, POCT U PA3BUTHUE;

yMEHHE H3JlaraTb OHOJIOTUYECKHE Teopuu (KJIETOYHAas, XPOMOCOMHAs, MYTAl[MOHHAs,
LIEHTpaJIbHas JorMa MOJEKyIsipHOi Ouosorun), 3akonsl (I'. Mennens, T. Moprana, H. 1. BaBunosa)
1 y4yeHHus (0 LEHTpax MHOrooOpasusi M MPOUCXOXKAEHUs KyabTypHbIX pactrenuid H. W. Basuiosa),
OTPEENATh TPAHUIBI UX TPUMEHUMOCTH K )KMBBIM CUCTEMAaM,;

yYMEHHE BJaJeTh METOJaMU HAay4yHOTO MO3HaHWs B OHOJOTMU: HAOJIOJEHHE M OINMCAaHUE
YKUBBIX CUCTEM, MPOLIECCOB U SBJICHUM, OpraHu3alus U IpoBeIeHHE ONOJIOTUYECKOTO IKCIIEPUMEHTA,
BBIJIBH)KEHUE TUIIOTE3b], BBISIBICHNE 3aBUCUMOCTH MEXIy HCCIIEAyEeMbIMH BeIMYMHAMU, OObSICHEHUE
MOJIyUYE€HHBIX PE3YJIbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX MOHSITHUM, TEOPUN U 3aKOHOB, YMEHUE JIeNaTh
BBIBO/IbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE MpPU3HAKU BHUPYCOB, KJIETOK MPOKApHOT U JYKapHOT,
OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOLIECCOB: OOMEHa BEIIECTB U
MPEBPALIEHUS] DPHEPTUU B KIETKE, (OTOCHHTE3a, IUIACTUYECKOTO U HHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO3a, MeH03a, OIUIOAOTBOPEHHUS, PA3MHOXKEHUS, WHIUBHIYalIbHOTO pPa3BUTHSA
opraHu3ma (OHTOTEHE3);

YMEHUE NPUMEHSATh IOJIydEHHbIE 3HaHMs Ul OOBSCHEHUS OMOJIOTMYECKHX IMPOLIECCOB U
SBJICHUH, JUISI MPUHATUS MPAKTUYECKUX PEUICHUH B NMOBCEAHEBHOM JKU3HU C LIENbI0 OOecreyeHus
0€30I1aCHOCTH CBOETO 370POBbS M 370POBbS OKPYXAIOIIUX JIFOAEH, COONIOJEHUS HOPM I'PaMOTHOTO
MOBEJICHUSI B OKPYXKalOLIEH MNpUPOJHOM cpelle, NOHMMaHME HEOOXOJUMOCTH MCIIOJIb30BaHUS
TOCTHXKEHUM COBPEMEHHOM OMOJI0rMM U OMOTEXHOJIOT U Ul PallMOHAIBHOTO IPUPOJIONI0JIb30BaHMS;

YMEHHUE pelaTh »JJIEMEHTAapHble TE€HEeTHMYeCKHE 3aJayd Ha MOHO- U JUTHOpuAHOE
CKpELIMBaHKE, CLIEIUIEHHOE HAaCcleI0BaHUE, COCTABIATh CXEMbl MOHOTMOPUAHOIO CKpEIIMBAHUS JUIs
IIpeJCcKa3aHMsl HaclleZI0BaHUs IPU3HAKOB y OPraHU3MOB;

YMEHHUE BBINOJIHATh Ja0OpaTOpPHbIE W NPAKTUYECKUE paboThl, COOIIOAATh IpaBUIa IPU
paboTe ¢ yueOHBIM U JJa00PaTOPHBIM 00OPYIOBAHHEM;

YMEHUE KPUTHUYECKU OLIEHMBaThb W MHTEPIPETUPOBATh HH(POPMALMIO OHOJOTHYECKOro
COJICpKAaHUs, BKJIIOYAIOIIYIO IICEBJOHAy4YHbIC 3HAHMS W3 PAa3IUYHbIX MCTOYHHUKOB (CpeicTBa
MaccoBOil MH(OpMaIUKM, HAyYHO-TOMYJSpHbIE MaTepHalibl), ITHUUYECKHE AacleKThl COBPEMEHHBIX
UCCIIeIOBaHUI B OMOJIOTHH, MEMLIMHE, OMOTEXHOIOI HH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMCbMEHHBIE U YCTHBIE CcoOOLIeHHs, 00o00mas
OMOJIOTUYECKYI0 MH(POPMALIMIO U3 HECKOJIBKMX UCTOYHUKOB, IPAMOTHO HMCIIOJIb30BaTh MOHATUHHBIN
anmapar OMOJIOTHu.

[IpenmeTHble pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 11 knacce NOTKHBI
OTpaxkarb:

Cc(OPMHUPOBAHHOCTh 3HAHUH O MECTe M pPOJM OMOJOTUM B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHUHBI MHpa M
HAay4HOTO MMPOBO33pPEHMs, O BKIJIAJIe POCCUMCKHUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE
6nosoruu, PyHKIMOHAIBHONW I'PAMOTHOCTH YeJIOBeKa JUIs pelleHHs] dKU3HEHHBIX 33/1a4;

YMEHHUE pacKpbIBaTh COJIEpKaHUE OMOJIOTUYECKUX TEPMUHOB W MOHATHHA: BUJ, MOMYIALNS,
reHO(OHI, IBOJIOLUS, JBIKYIIME CHIbI ((haKTOPBI) BOJIIOLUH, MPUCIOCOOICHHOCTh OPraHU3MOB,



BUJI000pa30BaHuE, HKOJOTHUECKHE (aKTOPHI, IKOCUCTEMA, MPOIYIIEHThI, KOHCYMEHTHI, PEIyLCHTHI,
[[eNU MUTAHUS, YKOJIOTUYECKasi TUpaMHuia, OMOTeoIeH03, buocdepa;

yMEHUE H3Jaratb Ouojoruyeckue Teopud (dBoironmoHHas Teopus Y. JlapBuHa,
CHUHTETHUYECKash TEOpPHUs 3BOJIIOIMH), 3aKOHBI W 3aKOHOMEPHOCTU (3apoisbiimieBoro cxoacrsa K. M.
bapa, uepenoBaHus riaBHbBIX HampasieHuil u nyred sBomonuu A. H. CeepunoBa, yueHus o
o6uocdepe B. . BepHaackoro), onpenensTs TpaHUIBI KX TPUMEHHUMOCTH K )KMBBIM CUCTEMaM;

yYMEHHUE BIIAJETh METOJAaMH HAyYHOTO IMO3HAHMsA B OMOJOrMM: HAOIIOACHWE M OIMCAHHE
KHUBBIX CUCTEM, IIPOIIECCOB M SIBIICHU, OpraHu3alisl ¥ MPOBEJCHNE OMOJIOTHIECKOTO KCIIEPHMEHTA,
BBIIBIKEHHE THIIOTE3bI, BBISABICHHE 3aBHCUMOCTH MEXy UCCIIEAYEMBIMHU BEIMYMHAMH, OObICHEHHE
MOJTyYCHHBIX PE3yJIbTAaTOB, UCTIOIB30BAaHHBIX HAYYHBIX MOHITUN, TEOPHH M 3aKOHOB, yMEHHE JIEaTh
BBIBO/IbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIACIATH CYIIECTBEHHBIC MPH3HAKH CTPOCHUS OWMOJOTHYECKHUX OOBEKTOB: BHIIOB,
MOMYJISILUM, MPOIYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOr€01I€HO30B U IKOCHUCTEM, OCOOEHHOCTH
MIPOLIECCOB:  HACJIEJCTBEHHOW WM3MEHYMBOCTH, €CTECTBEHHOro O0TOOpa, BHUI000pa3oBaHuA,
MIPUCTIOCOOIEHHOCTH OPraHU3MOB, ACUCTBUS IKOJOTMYECKHX (DAaKTOPOB Ha OpraHU3MBbI, MEepeHoca
BEIIECTB M IMOTOKA SHEPTHMH B JKOCHUCTEMaxX, aHTPOIOTEHHBIX M3MEHEHHWH B DKOCHCTEMAax CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€OXMMHUYECKUX LIMKIIOB B OHocdepe;

YMEHHE TPUMEHSTHh IOJyYCHHbIE 3HAHHS Ui OOBSICHEHUS OHMOJIOTHYECKHX IIPOIECCOB U
SIBIICHHUM, JUTSI TIPUHSTHS TMPAKTUYECKUX PEUICHWH B TIOBCEAHEBHOM JXKU3HU C IIENBI0 00OecTieueHHs
0€30MMacCHOCTH CBOETO 370POBbS U 3710POBbSI OKPYKAIOUIUX JIFOJEH, COONI0/IEHUs HOPM IPaMOTHOTO
MOBEJCHNUS B OKpYXKalIlled NPUPOTHONW cpele, MOHUMaHHE HEOOXOJUMOCTH HCIOIb30BaHUS
JOCTHKEHUI COBPEMEHHOMN OMOJIOTHHU I PallMOHAIIBHOTO IPUPOIOTIOIb30BaHUS;

yMEHHE pelaTh JJIEMEHTapHble OMOJIOTMYECKHE 3a/layM, COCTaBJISATh CXEMBbI IepeHoca
BEIIECTB U HEPTUHU B IKOcHCcTeMaX (LN MUTaHUsA);

YMEHHE BBINOJHATH Ja0OpaTOpHblE U MpakTU4Yeckue paboThl, cOOMIOAaTh MpaBuia IMPU
pabote ¢ yueOHBIM U JJab0PaTOPHBIM 00OPYIOBAHHUEM;

YMEHHME KpPUTHYECKH OIICHWBAThb W HUHTEPIPETUPOBATh HHPOPMAIMIO OHOJIOTHMYECKOTO
COJIep’KaHHus, BKIIOYAIONIYIO TICEBJOHAYYHblE 3HAHUS U3 pPa3IUYHBIX HCTOYHUKOB (CpeacTBa
MaccoBo HMH(POpMAIMM, HAYYHO-TIOMYJSAPHBIE MaTepuaibl), pacCMaTpUBaTh TJIOO0ATbHBIC
9KOJIOTUYECKHE IMPOOJIEMBbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO
MO3ULIHUIO;

YMEHHME CO3/aBaTb COOCTBEHHbIE IMCBMEHHBbIE M YCTHBIE COOOIIeHus, 00001mas
OMOJIOTMYECKYI0 UH(QOPMAIMIO U3 HECKOJIbKUX UCTOYHHKOB, TPAMOTHO MCHOJIb30BaTh MOHSITUNHHBIN
anmnapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosm4ecTBo yacoB
Ne JJIeKTpoHHBIE (HU(]POBLIE) 00pa3oBaTeIbHBIE
HaumeHoBaHme pa3/ies10B 1 TeM NMPOrPaMMbl KonTtpoabHbie IpakTnueckue
n/n Bcero pecypcbl
padoThI padoThI
1 Buonorus xak Hayka 2 0.5 bubnnoreka [{OK https://m.edsoo.ru/7f41c292
2 JKuBble cucTeMbl U X OpraHU3aLus 1 bubnnoreka I{OK https://m.edsoo.ru/7f41c292
3 XUMHUUECKHUI COCTaB U CTPOEHUE KJIETKU 8 1 bubnnoreka [{OK https://m.edsoo.ru/7f41c292
4 JKuzHenesaTenbHOCTh KIETKH 6 bubanoreka [{OK https:/m.edsoo.ru/7f41¢292
P
5 ASMHONCHHIE 1 HRIHMBHIYIILHOC PasBuTHe 5 1 bubaunoreka L{OK https:/m.edsoo.ru/7f41¢292
OpraHU3MOB
HacnencTBeHHOCTh M HI3MEHYMBOCTh OPTaHU3MOB 8 1.5 bubnuoreka [{OK https://m.edsoo.ru/7f41c292
Cenexius oprann3MoB. OCHOBBI OMOTEXHOIOT MU 3 bubnuoreka [{OK https://m.edsoo.ru/7f41c292
PesepBHOE BpeMms 1 Bubmuoreka I1OK https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4




11 KJIACC

KoanuecTBo 4acoB

Ne DJIeKTPOHHBbIE (HU(PPOBHIE)
HaumeHnoBaHme pa3/ieioB 1 TeM NMPOrPaMMbl KonTtpoabHbie IpakTnueckue
n/n Bceero o0pa3oBaTejibHbIe pecypchl
padoThI padoThI

1 DBOIIONUOHHAS OUOIOTHS 9 1 bubnunoreka [{OK https://m.edsoo.ru/7f41cc74
2 Bo3HukHOBEHUE U pa3BUTHE )KU3HU Ha 3eMiie 9 0.5 bubnnoreka I{OK https:/m.edsoo.ru/7f41cc74
3 OpraHu3Mbl U OKpyXarolas cpesa 5 1 bubnnoreka I{OK https:/m.edsoo.ru/7f41cc74
4 Coo0111ecTBa M SKOJIOTHYECKUE CHCTEMBI 9 bubnunoreka LIOK https://m.edsoo.ru/7f41cc74
5 PesepBHOe Bpems 2 bubanoreka I{OK https:/m.edsoo.ru/7f41cc74

OBHIEE KOJIMYECTBO YACOB 10 ITPOIT'PAMME 34 0 2.5




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

Ne Hara DJIeKTPOHHBIE U] POBLIE
Tema ypoka KouTtpoabHbie IIpakTHyeckue
n/n Bcero H3y4eHHus | o0pa3oBaTeJIbHbIC PecypcChl
padoThI padoThI
Bbubaunoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
M 7 T
2 pagora Xe I cHnomssosanme pasmranos verozon npn |1 03 BnSumonces LIOK
P : P HOB TP ‘ https://m.edsoo.ru/863e6122
U3YYCHUH OMOJOTMICCKUX OOBEKTOBY
3 buonornueckue cucTemsl, 1 bl I MX 1 HHU 1 Brbmorexa [1OK
OIOTHTICCICHE CHETEMEL, Tpottece Syreine https://m.edsoo.ru/863e6564
4 XuMHUecKuil coctaB KiIeTkd. Bona u MuHepasibHbIe | bubaunorexa [JOK
conu https://m.edsoo.ru/863e674e
5 Bbenku. CocraB u cTpocHHE OCIKO 1 Bubmorexca IOK
JIKH. TaB U HU JIKOB
P https://m.edsoo.ru/863e6b72
depMeHThl — OUOJIOrMYECKUE KaTaIU3aTOPBI.
Jlaboparopnast pabora Ne 1 «M3ydenue bubnuorexa [JOK
6 . 1 0.5
KaTaJIUTUYECKOI aKTUBHOCTH (DepMEHTOB (Ha IpUMepe https://m.edsoo.ru/863e6b72
aMUJIa3bl WM KaTajasbl)»
bubarnoreka [JOK
7 Y I 1
HHICBOBL U AR https://m.eds0o.ru/863¢6870
bubarnoreka [JOK
8 H .ATO 1
YIGICHHOBBIC KHCIOTHI https://m.edsoo.ru/863e6d5c
9 HUctopus u merons! uzydenus kietku. Kinerounas 1 bubnunoreka [JOK
TEeOpHUs https://m.eds00.ru/863e6e88
10 KireTka kax 1miemoctHas xKuBasi CHCTeMa 1
(e s e o
11 P OT b 6? H“6a Tep ﬁ‘“"om ! Kfc ; ‘;H“’a 1 0.5 https://m.edso0.ru/863e6£f0
PKHBOTHPIX, TPHOOB I DAKTCPHH MO MUKPOCKOTIOM H https://m.edsoo.ru/863e716¢
TOTOBBIX MUKPOIpENapaTax U UX OMHCAHUE
Bbubnmuoreka [TOK
12 06 6 1
MCH BEIICCTS HITH MCTADOTHI3M https://m.eds00.ru/863e766¢
13 ®orocuHTe3. XEMOCHUHTES 1 Bbubmmorexa [IOK




https://m.edsoo.ru/863e7¢98

Bbubaunoreka [JOK

14 Ouepremiieciitii obmen https://m.edsoo.ru/863e7aae
Ku3HeHHbIN HUKI KIeTKU. Jlenenne KieTku. Murtos.

I Jlaboparopnast pabota Ne 3 «Habxronenue murosa B 05 bubanoreka [JOK
KJIETKaX KOHYMKa KOPEIIKa JyKa Ha TOTOBBIX https://m.edsoo.ru/863e7dc4
MHUKpOIpenapaTax»

16 BuocunTes Oenka. Peakius MaTpHIHOrO CHHTE3a Brbmorexa HOK
https://m.edsoo.ru/863e796¢
bubaunoreka [JOK

17 Tpancasuis — Guocuires Oenka https://m.edsoo.ru/863e796¢

18 Hexnerounsie popMbl )KU3HH — BHPYCHI Bubamorexa LIOK
https://m.edsoo.ru/863e7540
bubaunoreka [JOK

19 @DOopMBI pa3MHOKEHUSI OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

. bubmuoreka [IOK
20 Meitos https://m.edsoo.ru/863e7f4a
O0pa3oBaHKe U Pa3BUTHE MOJOBBIX KIIETOK.
OmnoporBopenue. JlabopatopHnast pabora Ne 4 bubnunorexa [JOK
21 0.5
«M3ydenue cTpoeHHs MOIOBBIX KIETOK Ha TOTOBBIX https://m.edsoo.ru/863e81b6
MUKpOIIpenaparaxy

22 WnpuBuayansHOE pa3BUTHE OPTaHU3MOB BuGamorexa LIOK
https://m.edsoo.ru/863e8436

% I'eHeTnka — Hayka 0 HACJIEACTBEHHOCTH U bubmmoteka LIOK

N3MEHYHUBOCTH https://m.edsoo.ru/863e8612
24 3aKOHOMEPHOCTHU HACJIEeIOBAHUS IPU3HAKOB. bubnunoreka [JOK
MonornbpumHoe CKperBaHue https://m.edsoo.ru/863e8878
JurubpumHoe ckpemuBanue. 3aKOH HE3aBHCHMOTO bubnuoreka [IOK

25
HACIIeIOBaHUS MTPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOe HacleJoBaHKe pu3HaKoB. JlaboparopHas

2% pabora Ne 5 «/3y4ueHne pe3yapTaToB MOHOTHOPHUIHOTO 0.5 Bbubmmorexa [IOK
1 IUTHOPUIAHOTO CKPEIIUBAHUS Y IPO30(HIIEI Ha https://m.edso0.ru/863e8c60
TOTOBBIX MUKPOIPENapaTaxj»

7 I'eneTtnka mona. HacrmemoBanwe nmpu3HAKOB, bubnnoreka I[TOK

CIOCIUICHHBIX C ITOJIOM

https://m.edso0o0.ru/863e8c60




M3meHunBOCTD. HCHaCJ’IC}ICTBCHHaH HN3MCHYHMBOCTD.

JlaGopaTopHas padota Ne 6. M3ydenue Bubmoreka [TOK
28 N 1 0.5
MOM(UKAIMOHHON H3MEHUYUBOCTH, IOCTPOCHHE https://m.edsoo.ru/863e8efe
BapHAIMOHHOI'O Psijia ¥ BAPUAIIMOHHOW KPUBOI»
H . JTaG s
| o — Dot | .
c YTatiy ap ’ https://m.edsoo.ru/863e8efe
MUKpOITpenapaTax»
Bbubaunoreka [JOK
30 I 1
cHETHIA Heroseia https://m.edso00.ru/863e8d78
31 PesepBHblit ypok. O0001IEHNE TTO TEMe |
«HacieacTBEHHOCTh ¥ K3MEHUYHBOCTH OPraHU3MOBY
32 Cenexkuys Kak HayKa M IPOLECC 1 bubmorera IOK
a Yia 1 npont https://m.eds0o.ru/863e9214
33 MeTo/p1 U JOCTHXKEHUS CENEKITNHN PACTEHUH U | bubaunoreka [JOK
SKUBOTHBIX https://m.edsoo.ru/863e¢9214
34 Buorexnono KakK oTpac. OM3BOACTBA 1 Bubmmorexa [1OK
NOTCXH 'UA b IT 3B TB
. TPacit> POH3BOR https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 4




11 KJIACC

KoanuecTBo 4acoB

Ne Hara DJIeKTPOHHBIE NH(POBLIE
Tema ypoka KonTponensie | IlpakTHyeckne
n/n Bcero H3y4eHus | oOpa3oBaTeJIbHbIC PecypcChl
padoThI padoThI
1 DBOJIOLUS U METOABI €€ U3ydEHUsI 1 bubamorexa L{OK
t A i https://m.edsoo.ru/863ea20e
2 Hctopus pa3BuTHS IPEACTaBICHUH 00 3BOIOIHA 1 bubamorexa LIOK
PP per B https://m.edsoo.r/863¢9570
Bbubaunoreka [JOK
3 M 1
HIKpOIBOIMOTA https://m.edsoo.ru/863e9cle
I1
4 onomoum MaSoparopras patora Ne 1 «Cpamere | 05 brGoresa LIOK
HiH- PaTOpHaZ p 3 P ' https://m.edso0o.ru/863e¢99c6
BUJIOB 110 MOP(OIIOTHUECKOMY KPUTEPHIO)
5 JBrkymme ¢ (3nmemeHTapHbIe (haKTOPHI) IBOJIIO 1 bubamorexa LIOK
BHU H 1501053¢ MCHTApPHBI TOPKBI) 3B 15051
i ek p P ot https://m.edsoo.ru/863e9dad
bubaunoreka [JOK
6 E i oTO 1
CTECTBCHHbIIE OTOOP 1 €rO hopMEI https://m.edsoo.ru/863e9ed0
Pe3ynbpTaThl HBOMIONUH: TPUCIIOCOOIEHHOCTh
7 OpraHu3MoB U BUJI000pa3oBaHue. JlabopartopHas | 0.5 bubnuorexa [JOK
padora Ne 2 «Ormucanue nprcrnoco0IeHHOCTH ’ https://m.edsoo.ru/863e9fde
OpraHu3Ma U €€ OTHOCUTEIBHOI'O XapaKTepay
g Hamoasne AKDOSBOIIO 1 bubarnoreka [JOK
TPABJICHIA M ITYTH MAKPOSBOTHOLIHH https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BoIONNN 1
10 HUctopus xu3HM Ha 3emiie 1 METOAbI €€ H3ydeHUs 1
11 ['uroTe3sl MPOUCXOXKACHUS )KU3HA Ha 3emiie 1 bubmorexa LIOK
P e https://m.edsoo.ru/863ea5ab
12 Pa3 € K13 a 3emute o 3pa epruoaa 1 Bubamorexa LOK
BUTHE )KU3HH HA 3eMIIe II M U IIepHoam
P PHOA https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl SBOMIOLMU PACTUTEIHLHOTO U
13 KUBOTHOTO Mupa. [IpakTndeckas padora Ne 1 | 0.5 Bbubmmorexa [TOK
«/3ydeHne UCKOMaeMBbIX OCTaTKOB PACTEHUH H ' https://m.edsoo.ru/863ea8bc
JKHBOTHBIX B KOJUTCKIIUSX)
14 CoBpeMeHHas cHCTeMa OPraHUYIEeCKOro MHpPa 1 Bubmmorexa LIOK




https://m.edsoo.ru/863ea48e

15 DBOJIONHUS YETOBEKa (aHTPOIIOTeHE3) bubamorexa LIOK
https://m.edsoo.ru/863eac2c
16 JBwxyme cuibl ((hakTopsl) aHTpOIIOreHe3a ﬁ;gi?;%:;si(zf/ 263caddd
17 OCHOBHBIE CTAJMH BOJIOIMY YETIOBEKa
18 UYenoBeueckue pacsl U NPUPOTHBIE aJalTalluU bubanorexa [JOK
YyeioBeKa https://m.edsoo.ru/863eaea2
19 PesepBHblit ypok. O0001IIEHNE TTO TEMe
«Bo3HUKHOBEHHE 1 Pa3BUTHE )KU3HU Ha 3eMJIe»
20 DKOOrus Kak HayKa
bubanorexa [JOK
21 Cpenbl 00UTaHUS U SKOJIOTHUECKUE (PAKTOPBI https:/m.c dS(I)lo.r W/363eafec
AobuoTtnyeckue hakropsl. JlabopaTopHas pabora Ne 3.
2| e sramaan, Tatopuropman patom ok 03 biorera LLOK
«BnusiHUE cBETa Ha POCT U PA3BUTHE YEPEHKOB hitps:/fm.cdsoo.ru/86.3cb1lc
KoJIeyca»
23 buornueckue Gpaxkropbl BuGamorexa LIOK
https://m.edsoo.ru/863eb348
OKOIOrn4ecKre XapakTepUCTUKH IOMYIISINH.
24 [pakruueckas padora Ne 2 «IToncuér mmorHoCTH 0.5
TIOMYJISILIUM pa3HbIX BUJIOB PACTEHUI»
25 Coo0riecTBa OpraHn3MoB — OHOILIEHO3 bubmmorexa HOK
https://m.edsoo.ru/863eb46a
26 DKOJIOTUIECKHE CUCTEMBI (IKOCHCTEMBI) buGmorexa [IOK
https://m.edsoo.ru/863eb46a
7 OCHOBHBIC noxaiaTeJm AKOCHCTEMBI. DKOJIIOTHIECKHE Bubmorexa IIOK
mupaMuabel. CoiicTBa skocucteM. CyKieccus https://m.edsoo.ru/863eb5fa
28 [IpupoaHbIe SKOCUCTEMBI
29 AHTpPONOTr€HHBIE SKOCUCTEMBI
30 Bruocdepa — rimobdanpHas s3KkocucTeMa 3eMITH i:gipllfn:.e:;sigﬁB 63ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBaHUS Onochepsl Bbubmmorexa [IOK




https://m.edsoo.ru/863ebd 16
32 UYenoseuecTBO B OHocdepe 3emin 1
33 CocyuiecTBoBaHHE MPUPOJBI U YETOBEUECTBA 1 Brbmoreica HOK
https://m.edsoo.ru/863ebale
34 PesepHbril ypok. O000meHue Tembl «Coo0IecTBa u |
9KOJIOTUYECKHE CHCTEMBDY
OBIHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2.5




MPOBEPAEMBIE TPEBOBAHHS K PE3YJBTATAM OCBOEHHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT PAMMBI
10 KVIACC

Kog
NMPOBEPSIEMOT0
pe3yJabTaTa

IIpoBepsiemble NpeAMETHBIE Pe3yJbTAThI OCBOCHHS OCHOBHOMH 00pa30BaTeIbHOM IPOrpaMMBbl CpeHEro
o01iero od0pa3oBaHust

C(l)OpMI/IpOBaHHOCTB 3HAHUI O MECTE U poamn OHOJIOTHU B CHCTEME HAaY4YHOI'0 3HaHHA €CTCCTBCHHLIX HAYK, B
(l)OpMI/IpOBaHI/II/I COBpeMeHHOﬁ eCTeCTBCHHO-Hay‘IHOfI KapTHHBI MHWpa U HAYYHOI'O MUPOBO33pPCHHsA; O BKJIaAC
pOCCHﬁCKHX u 3apy6e>1<HHx y‘IéHBIX-6I/IOJ'IOFOB B pPa3BUTHUC 6I/IOJ'IOFI/II/I; (byHKHPIOHaJ'IBHOﬁ I'paMOTHOCTH
YCJIOBCKA 1A PCIICHM S JKU3SHCHHBIX 3aJ1a4

YMeHHe pacKpbIBaTh cOfCpKaHHE OWONOTMYECKHX TEPMHHOB M TOHSTHIl: JKH3Hb, KIETKa, OPraHU3M;
Merabonmu3M (0OMEH BEIIECTB M IPEBpalleHHe JHEPruH), TOMEOoCTa3 (CcaMOperyisiuus), YypOBHEBas
OpraHHU3alHsl JKUBBIX CHCTEM, CaMOBOCIPOHM3BEACHUE (PEMpOAYKIHsA), HACICICTBEHHOCTh, W3MEHUYHBOCTH,
POCT M pa3BUTHE

YMeHue u3narath OMonoruueckue Teopuu (KIeTodHas, XpOMOCOMHasi, MyTallMoHHas ), 3akoHbl (I". Menpens,
T. Moprana, H.I1. BaBuiioBa) u y4eHust (0 LIeHTpax MHOTr000pa3us M MPOUCXOXKICHUS KYJIbTYPHBIX PacTEHHN
H.J. BaBuiioBa), onpeessiTh rpaHHIlbl UX IPUMEHHMOCTH K )KUBBIM CHCTEMaM

YMeHue BlaJeTh METOJAMH HAYYHOT'O MO3HAHUS B OHONOTHMHU (HAOJIIOJICHUE W ONMUCAHHE KHMBBIX CHUCTEM,
TIPOIIECCOB W SIBJICHUI; OPTaHU3aIUs ¥ TIPOBEIACHUE OMOIOTHYECKOr0 SKCIICPUMEHTA, BBIBI)KCHHE THITOTE3HI;
BBISIBICHHE 3aBHCUMOCTH MEXIY HCCICAYCMBIMH BEIUYMHAMH, OOBSICHECHHE IOMYYCHHBIX PE3YJIbTaTOB,
UCIOJIb30BAHHBIX HAYYHBIX TOHATHHA, TCOPUH M 3aKOHOB; YMEHUE JIEJIATh BBIBOJIBI HA OCHOBAHUH MOJTYICHHBIX
pe3yNbTaToB)

YMeHue BBIIENATh CYLIECTBEHHbIE NIPU3HAKU BUPYCOB, KIETOK NMPOKAPUOT U DYKAPUOT, OJHOKIIETOYHBIX U
MHOT'OKJIETOYHBIX OPraHU3MOB; OCOOEHHOCTH MPOIIECCOB OOMEHA BEIIECTB U MPEBPAIICHHs] SJHEPTUH B KIIETKE,
(oTocuHTE3a, MIACTUYECKOT0 ¥ SHEPreTHYECKOro 00OMEeHa, XeMOCHHTEe3a, MUTO03a, MeH03a, OII0N0TBOPEHUS,
Pa3MHOXEHHs, UHANBHUYaJIbHOTO Pa3BUTHsI OpraHmu3Ma (OHTOreHe3)

YMeHue NpPUMEHSTh TNONYyYeHHbIE 3HAHUS Ul OOBSCHEHUs] OMOIOTMYECKUX MPOLIECCOB W SIBICHUH, LIS
NPUHATHS TPAKTUYECKUX DEIIEHUH B TOBCETHEBHOW JXM3HM B LIENIsIX oOecrieueHHs: 0e30MacHOCTH CBOETO
3/I0pOBbsI U 3JI0POBbSI OKPYKAIOLIMX JIIOZEH, COOMIONEHUSI HOPM IPaMOTHOTO TOBEJEHUS B OKpY)KaroIlei
NPUPOIHOM cpene; NMOHMMaHWE HEOOXOIMMOCTH HCIIONIb30BaHUS JOCTI)KEHUI COBPEMEHHOH OHOIOrMH U
OUOTEXHOIOTHH VISl pAMOHAILHOTO IPUPOJONOIb30BAHUS

YMeHHe pelath dJIeMeHTapHble TeHeTHUSCKUE 3a1aull Ha MOHO- M JTUTMOPHAHOE CKpELIMBaHUe, CLEINICHHOE
HACJICIOBAaHUE; COCTABIATh CXEMbl MOHOTMOPHIHOI'O CKpELIMBaHUS OIS HpelcKa3aHUs HacIeZOBAaHMSA
HPHU3HAKOB Y OPTaHU3MOB

YMeHue BBITONHATH J1a00paTOPHBIE U IPAKTHYECKUE paboThl, COONIIOAATH paBuiia Mpu padboTe ¢ y4eOHbIM U
J1200paTOPHBIM 000PYIOBAaHHEM

YMeHHe KPHUTHYECKH OLEHMBAaThb M HHTEPIPETUPOBATH HMH(POPMALMIO OHOIOTHYECKOTO COIEpKaHUs,
BKJIIOYAIOIIYI0 IICEBAOHAY4YHblE 3HAaHMA U3 pasluuHbIX ucToyHMKOB (CMMU, HaydHO-mOMyNIsApHBIE
MaTepHaJbl); STHYECKUE aCIIeKThl COBPEMEHHBIX HCCIEN0BAHUI B OHOJIOIMH, MEJHUIMHE, OHOTEXHOIOTUH

10

YMeHue co3JgaBaTh COOCTBEHHBIE MHCBMEHHBIE M YCTHBIE COOOINEHMs, 0000Inasi OUOIOTHYECKYIO
HHOOPMAIIMIO W3 HECKOJIBKUX HCTOYHHMKOB, TPAMOTHO MCIIONIB30BAThH MOHSTHIHHbIN armapat OHoIoruu

11 KJIACC

Kon
NMpoBepPsIeMOro
pe3yJabraTa

IIpoBepsieMble NpeIMeTHbIE Pe3yJIbTATHI OCBOEHUSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbI CpeIHEro
o011ero odpazoBanus

CopMHUpOBaHHOCTD 3HAHUN O MECTE W POJIM OHMOJIOTHU B CHCTEME HAYYHOTO 3HAHHS €CTECTBEHHBIX HayK, B
(OpMHUPOBaHHH COBPEMEHHOI eCTECTBEHHO-HAYYHOU KapTUHBI MHpa U HAYYHOI'O MHPOBO33PEHHS; O BKIAJe
POCCHIICKMX ¥ 3apyOSKHBIX YUIEHBIX-OMOJIOTOB B pa3BUTHE OHONOTHH; (YHKIIMOHATHHON TPaMOTHOCTH
YeNnoBeKa JUIsl pEIIeHNs] )KU3HEHHBIX 33124

YMeHHe pacKpbIBaTh COIEpKAaHHE OHMOJOTMYECKHMX TEPMUHOB W TOHATHIA: BHJ, TOIYJSUMS, TeHO(POHI,
SBOIIOIS, MBIKYIIHE CHIBI (()aKTOPBI) IBONIOIHH, MPUCTIOCOOIIEHHOCTh OPTaHM3MOB, BHI000pa3OBaHHE,
9KOJIOTHYECKHE  (DaKTOpbl, OJKOCHCTEMa, IPOAYLEHTH, KOHCYMEHTBI, PEAYLEHTHI, 1IN IHUTaHUs,
SKOJIOTHYECKAs IMpaMua, OMoreoeHos, onocdepa

YMeHue wm3narate OHomormdeckue Teopuu (dBomonMoHHAs Teopus Y. JlapBuHaA, CHHTETHYECKast TEOpus
9BOJIOLMM), 3aKOHBI M 3aKOHOMEpHOCTH (3apoxsiieBoro cxoactBa K.M. bapa, depemoBaHusi TIIaBHBIX
HanpasieHnii u myredd sBomoru A.H. Cesepnosa, yuenns o 6uocepe B.M. Bepraackoro), omnpenensts
TPaHULIBI UX IPUMEHUMOCTH K )KHMBBIM CHCTEMaM




YMeHue BianeTh METOAAMH HAyYHOTO ITO3HAHMS B OHONOTHMH (HAOJIIOJICHHME W OIMCAHUE XXKHUBBIX CHCTEM,
TIPOLIECCOB U SIBJICHUI; OPTaHU3ALMsI M IIPOBEACHHE OMOIOrNIECKOTr0 IKCIIEPUMEHTA, BHIIBIDKEHUE THITOTE3H;
BBISIBJICHHE 3aBHCHMOCTH MEXAY HCCIEAYeMbIMH BEIMYHMHAMH, OOBSCHEHHE IONYYCHHBIX pe3ylIbTaTOB,
WCTIONIb30BAHHBIX HAYYHBIX ITOHSATHH, TEOPHI U 3aKOHOB; YMEHHE JIeNIaTh BBIBOJIBI HA OCHOBAHUH ITOTYIEHHBIX
pe3yNbTaTOB)

YMeHHe BBIICTATh CYIIECTBEHHbIE NPU3HAKH CTPOCHUS OHOJOrMYECKHX OOBEKTOB: BHIOB, MOMYJISIHUA,
MPOAYLIEHTOB, KOHCYMEHTOB, pEIYIICHTOB, OHOreOIlCHO30B M DKOCHUCTEM; OCOOSHHOCTH MPOLECCOB
HACJICJICTBEHHON HM3MEHYHMBOCTH, €CTECTBEHHOrO OTOOpa, BHIO00pa30oBaHMs, MPUCIIOCOOIEHHOCTH
OpraHU3MOB, JEHCTBHS 3KOJOIMYECKUX (PAKTOPOB HA OPraHM3MBI, TEPEHOCA BEIIECTB M IIOTOKA SHEPIUHU B
9KOCHUCTEMAX, AHTPOIOI€HHBIX HM3MEHEHHH B 3KOCHCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M
OMOreOXMMHYECKUX ITMKIIOB B OHochepe

YMeHHe MPUMEHATh MONyYCHHbIC 3HAHHS Ui OOBICHEHHsS OWONOIMYECKHX MPOIECCOB W SIBICHHH, IS
MPUHATAS TPAKTUYECKUX PEIICHHH B MOBCEIHEBHOM JXKU3HU B IENsAX obecrmedeHHs 0e30MacHOCTH CBOETO
3JI0POBBSI M 3I0POBBSI OKPYXKAIOIMX JIIOJCH, COOMIONCHUS HOPM TIPaMOTHOrO IOBEICHHS B OKpYXKaromieif
MPUPOMHON cpejie; MOHUMaHHe HeOOXOIMMOCTH HCIONB30BAHUS JTOCTHKCHUI COBPEMEHHOH OHOJIOTHH st
PaIHOHAILHOTO MPUPOI0MOIH30BAHHSI

YMeHue pemath 3JeMeHTapHble ONOIOrHYecKHe 3a/1a4M, COCTaBIISATh CXEMBI MEPEeHOca BEIECTB U SHEPTUH B
sKocucTeMax (eI TUTaHHs)

YMeHue BBIMOIHATE JTa00paTOpHbIE U MpaKTU4ecKrue paboThl, COOMONATH MpaBmiIa MpU paboTe ¢ y4eOHBIM U
71200paTOpPHBIM 000PY/IOBAaHHEM

YMeHHe KpPUTHYECKM OLEHHWBAaTh W HMHTEPIPETHPOBATh HHQOpPMANMIO OHOJIOTHYECKOTO COJEpKaHMS,
BKJTIOYAIOLIYIO I[ICEBJOHAYYHBIE 3HAHUS U3 pPa3NuuHbIX HUcToyHMKOB (CMU, Hay4HO-IOMYJISpHBIE
MaTepualibl); paccMaTpUBaTh TIJI00ANBHBIE IKOJIOIMYECKHE MPOOIEeMbl COBPEMEHHOCTH, (POPMHPOBATH IO
OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO

10

YMeHHe co3maBaTh COOCTBEHHBIE IMCBMEHHbIE M YCTHBIE COOOLIEHHsA, 0000Imas OHOJIOTHYECKYIO
I/IH(bOpMaL[I/I}O N3 HECKOJIbKUX UCTOYHUKOB, I'PAMOTHO UCIIOJIb30BaATh MOHATHHHBIN amnmnapar OHOJIOTUH




IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

10 KVIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEP:KAHUS
1 Buonorus xak Hayka
11 Buonorus — Hayka o xuBoi mpupozae. Pomb Omonornn B (hOpMHpOBaHMHM COBPEMEHHOW HAaYYHOH KapTHHBI
) mupa. Cucrema OMOJIOrMIECKUX HAYK
12 Meroap! MMO3HAHMS JKUBOM NPUpOBI (HAONIOAEHHWE, SKCIIEPUMEHT, OIMCaHWE, W3MEpPEHHE, KIIACCU(pHUKALMS,
) MOJICTIMPOBAHKE, CTATUCTHYECKass 00pabOTKa JaHHBIX)
2 JKuBble cCTEMBI U HX OPTaHHU3ALMS
2.1 Kusble cucteMbl (OMOCHCTEMBI) Kak MpeaMeT n3ydeHust onosornd. CBoiicTBa OMOCHCTEM M UX pa3HOOOpas3ue
29 YpoBHM  oOpraHu3anMud  OMOCHCTEM:  MOJIEKYISIPHO-TEHETHYECKHH,  KJICTOYHBIH,  OpraHU3MEHHBIH,
) MIONYJIAIMOHHO-BUIOBOH, SKOCHCTEMHBIH, OrochepHBbIi
3 XUMHUUECKHUI COCTaB U CTPOCHUE KIETKU
XUMHWYECKUH COCTaB KJIETKH. XHMHYECKHE OJJIEMEHTBI: MAaKpOXJIEMEHTBI, MHKpPOdJIEMeHThl. Boma u
3.1 MHUHepaibHble BenlecTBa. MyHKIMK BOJIBI M MUHEPAJIBHBIX BEHIECTB B KileTke. [loanepikaHne OCMOTHYECKOro
OanaHca
Benku. CoctaB u crpoeHHe OenKoB. AMHHOKHCIOTHI — MOHOMEpHI OeikoB. HezameHMMble M 3aMEHUMBIE
AMHHOKHUCIIOTHl. AMMHOKHCIIOTHBIHM COCTaB. YPOBHH CTPYKTYPBI O€JIKOBOM MONEKYJIbI (TIepBUYHAs, BTOPUYHAS,
32 TPETHYHAs! U YeTBEPTUYHAS CTPYKTypa). XUMHUYECKUE CBONCTBA OenkoB. bruonormueckrne pyHKINM OEITKOB.
®depmentel — Ounonormyeckue karanusaropbl. CtpoeHue (epMeHTa: aKTUBHBIH UEHTp, CyOCTpaTHas
crnetpduanocts. Kodepmentsl. Buramunbl. OTiinunsi pepMeHTOB OT HEOPraHUYECKHX KaTalIn3aTOpOB
VYrneBomsl: MOHOcaxapuibl (TNIOKo3a, pubo3a M Oe30kcupubo3a), aucaxapuibl (caxaposa, JakTo3a) H
33 nonucaxapus! (Kpaxmal, IJIMKOTeH, LeluTono3a). bruonornyeckue GyHKINY yIIeBOIOB.
Jlvunuapl: TpUrITULEPUABI, cTeporsl, Gochonunuabl. ['mapoduipHo-THApOdOOHBIE CBOMCTBA. bronornueckue
¢ynximu munuaos. CpaBHEHHE YIIIEBOJIOB, OEIKOB U JIMIKUAOB KAK HCTOYHUKOB SHEPTHH
34 Hyxneunosslie kuciotsel: JJHK u PHK. Hyxneotuasl — MOHOMeEpBI HYKIIEHMHOBBIX KUCIOT. CTpoeHne U (GyHKIMN
) JHK. Crpoenue u ¢pynkumu PHK. AT®: crpoenune u pyHKImMU
3.5 Hutonorus — Hayka o kierke. Kinerounas reopust. MeTonbl H3y4eHuUs KIETOK
36 Kierka kak menoctHas xuBast cucreMa. OOIHe MpU3HAKK KIETOK: 3aMKHYTas HapyXHasi MeMOpaHa, MOJIEKYJIbI

JHK kak reHeTHYeCKHH arapar, cucreMa CHHTe3a Oenka

Tumbl KJIEeTOK: dyKapHOTH4YecKass M Ipokapuotuyeckas. OCOOEHHOCTH CTPOCHHUS NMPOKAPHOTHYECKON KIETKH.
3.7 Knerouynas crenka Oakrtepuil. CTpoeHHE JYKapHOTHYECKOH KieTKH. OCHOBHBIE OTJIMYUS PACTUTEIBHOM,
JKMBOTHOM M TPUOHOM KIETKU

IToBepxHOCTHBIE CTPYKTYpBl KIETOK — KIETOYHAs CTeHKa, IIMKOKANMKC, MX ¢yHKuuu. [Imasmartmdeckas
MeMOpaHa, e€ cBoiictBa U ¢yHkuuu. L{uroruazma m e€ opraHomapl. OZHOMEMOpaHHBIE OPTaHOWJBI KIETKH:
sHpomIaMaTideckass cerb (JIIC), ammapatr [ombmku, mm3ocoMbl. [lodyaBTOHOMHBIE OpTaHOWABI KIETKH:

3.8 MUTOXOHJpUH, TacTuibl. [IpoucxokaeHne MHUTOXOHApWEIT M IUlacTua. Bumsl mactua. HememOpaHHbIe
OpPTaHOMIBl KIETKH: PUOOCOMBI, KJIETOYHBIA LEHTP, PECHUYKH, XIYTUKUH. DYHKIMHA OpraHOWAOB KIIETKH.
Bxirouenus

39 Snpo — perynsatopHslii ieHTp KieTku. CTpoeHue sipa: siiepHasi 00010uKa, Kaproria3Ma, XpOMaTHH, STPBIIIKO.
XPpOMOCOMBI

3.10 TpaHCHOPT BEMIECTB B KIETKE

4 JKusHeneaTenbHOCTh KICTKH

OOMeH BellecTB, WK METa0oIu3M. AcCUMIISIIUS (TUTACTHYECKUI 0OMEH) U TUCCUMIIISLUSL (IHEPTeTHIECKUI
4.1 o0MeH) — JBe CTOpPOHBI EIMHOr0 Tmpolecca Merabonmu3ma. Tumbl OOMEHa BEIIECTB: ABTOTPOQHBIA U
rerepotpodHbiii. Posb hepMeHTOB B 00OMEHEe BEIIeCTB M MPEBPAIICHUN SHEPTUH B KIIETKE

dotocunte3. CBeToBas U TeMHOBas Bas3bl GporocunTesa. Peakimu porocunTesa. DPPpekTHBHOCTH (HOTOCHHTE3A.
3HaueHne (QorocwHTe3a aNA KM3HM Ha 3eme. BiusHue ycnmoBmH cpenmsl Ha (DOTOCHHTE3 U CIIOCOOBI
TIOBBIILIECHUS €r0 MPOIYKTHBHOCTH Y KYJIBTYPHBIX PACTCHHUH.

XeMmocuHTE3. XEeMOCHHTE3UpYIomKre OakTeprui. 3HaUeHHE XeMOCHHTE3a TSl )KU3HH Ha 3emiie

4.2

OHepreTHyecknii OOMeH B KIIETKe. PacieryieHie BeecTB, BEIACICHHE U aKKYMYJIHPOBaHHE SHEPIUH B KIIETKE.
4.3 Oransl 2HEpreTrdeckoro oomena. [ mukonns. bpoxenne u ero Bugpl. KiuciopomHoe oKUCIeHNe, WA KICTOYHOES
neixaane. DG GEeKTHBHOCTh YPHEPTETHYECKOT0 0OMEHa

Peakiun matpraHoro cuaTesa. I'eHerndeckas nHpopmanus u JJHK. Peammsanus rererndeckoit mapopMannu B
4.4 kieTke. ['eHeTmueckuil kox M ero cpoiictBa. Tpanckpunuusi — maTtpuunblii cuHTe3 PHK. Tpancmsamums —
6uocunTes 6enka. Koguposanue amuHokuciot. Porms pubocom B OnocuHTese Oenka

Hexnerounsie ¢opmbl xu3HM — BHpYychl. Mcropusi orkpeitust BupycoB (/.M. MBaHOBCkwmit). OcoOeHHOCTH

4.5 .
CTPOCHUSA W KHU3HCACATCILHOCTU BHPYCOB. BaKTCpI/IO(i)aI‘I/I. bonesnn PAaCTCHUH, KUBOTHBIX W YCJIOBCKA,




BbI3BIBaEMbIe BUpycaMu. Bupyc mmmyHoznepunnta genoseka (BUY) — Bo3Oyaurens CITNda. IIpodunaktuka
pacIpocTpaHeHusI BUPYCHBIX 3a00IeBaHHI

PasmHoxenue u HMHAWBUAYAJIbHOC Pa3BUTHUC OPraHU3MOB

5.1

KrneTounslii WK, WM SKU3HEHHBIH [WKT KieTku. WHTepdasza m mmro3. Ilpormeccel, mpoTekaromue B
uaTepdase. Permmkamus — peaknus MatpuaHoro cuate3a JJHK. Ctpoenue xpomocoM. XpOMOCOMHBIA HAO0p
— KapuoTHil. JIWIUIONIHBIA W TaIlUTOWIHBI XPOMOCOMHBIC HAOOpHL. XpoMmaTuabl. [luTonorndeckre OCHOBEI
Pa3MHOXKEHUS U UHAUBUIYAJILHOTO Pa3BUTHUSI OPTaHU3MOB.

Henenne kimetku — wMuro3. Craguum Mmurtosza. Ilpomecchl, NPOUCXOAAIIME HA pa3HBIX CTaAUAX MUTO3a.
Buronorndueckmii CMBICT MUTO3a

5.2

q)OpMBI Pa3MHOKCHHA OPraHU3MOB! 0ecronoe 1 IMoI0BOE. Bunpr Oecroiaoro PAa3MHOKCHUA: OCJICHUC HAABOC,
IIOYKOBAHUEC OJHO- W MHOI'OKJICTOYHBIX, CHOp006p33OBaHI/Ie, BCEICTATUBHOC PA3MHOXKCHUC. I/ICKYCCTBGHHOG
KIIOHUPOBAHUEC OPraHM3MOB, €I'0 3HAYCHHUC IJIA CCIICKIINN

5.3

[TonoBoe pa3MHOXKEHHUE, €0 OTINYHS OT OECITOIOTO.
Meiio3. Cramum meiiosa. [Ipoueccsl, mpoucxojsimue Ha ctaausx Medosa. [loBeneHune xpomocoM B Meioze.
Kpoccunrosep. buonornueckuit cMbICI U 3HaUSHHE MeHo3a

5.4

lamerorenes — mporecc 0Opa30BaHUS TOJIOBBIX KJICTOK Y JKUBOTHBIX. [IOJNOBBIC JKENE3bl: CEMCHHUKU H
suaHuKd. OOpa3oBaHUE U PA3BUTHUEC MOJOBBIX KIETOK — raMeT (CIepMaTo30u, SIUICKIIETKA) — CIIEPMATOrCHE3 U
oorere3. OcOOCHHOCTH CTPOEHUS SIMIEKIIETOK U criepMaTo3onoB. OmnonorBopenue. [lapreHorenes

5.5

WunuBuayansHoe pa3Butue (OHTOreHe3). DMOpHOHATIBHOE pa3BuTHE (AMOpHOreHe3). DTarbl IMOPUOHAIEHOTO
pa3BUTHS y TTO3BOHOYHBIX )KUBOTHBIX: JAPOOJICHNE, racTpy/sius, opranorene3. [locraMOproHansHoe pa3BUTHeE.
Tunel MOCTIMOPUOHATIBHOIO Pa3BUTHS: NpsSMOE, HENpsMoe (JMYMHOYHOE). BimsHMe cpenpl Ha pa3BHUTHE
OpraHu3MoB; (haKTOpBI, CIIOCOOHBIE BHI3BIBATH BPOXKEHHBIE YPOACTBA.

Poct u pa3Burue pacrenuid. OHTOreHe3 BETKOBOT'O PACTEHUsI: CTPOCHHE CEMEHH, CTaIMH Pa3BUTHSI

HaCHCHCTBCHHOCTB 1 U3MCHYMBOCTb OPI'aHU3MOB

6.1

[Mpenmer m 3amaun reHeTHkH. Vcropus pa3BUTHSI TeHETHKU. BKilaj pOCCHIICKMX M 3apyOeKHBIX YYEHBIX B
pa3BUTHE TEHETUKH. MeToabl TEHETUKH (TMOPHIONOTMYECcKHl, LUTOTeHETHYECKUH, MOJIEKYJISIPHO-
reHeTuueckuii). OCHOBHBIE TEHETHUECKHE NOHTHS. ['eHeTndeckass CHMBOJIMKA, HCIIONb3yeMas B CXemax
CKpelIMBaHUN

6.2

3aKOHOMEPHOCTH HACJIEAOBAHUS MPU3HAKOB, ycTaHOBJIEeHHbIE I'. Mennenem. MoHOrHOpHUIHOE CKpEIIUBaHHUE.
3akoH eaMHOOOpa3us TrHOpPHIOB IepBoro IokoneHus. [IpaBuino OoMuHHMpOBaHMA. 3aKOH pacIIEIUICHHSA
npusHakoB. [ unoresa uncrorel ramer. IlonHoOe 1 HEMOJIHOE JOMUHHUPOBAHUE.

JurnbpunHoe ckpelmyBaHUE. 3aKOH HE3aBHCHMOIO HACJIENOBAaHUS INPU3HAKOB. llUTOreHeTHdecKne OCHOBEI
JUTMOPUIIHOTO  CKpELIMBaHUs.  AHanu3upymoollee CKpeliuBaHue. VIcrmonp3oBaHME — aHAIM3HPYIOLIErO
CKpELIMBAHUS AJIsL OLpeie]IeH s TeHOTUIIA 0COOH

6.3

CueruieHHoe HacienoBaHue npu3HakoB. Padora T. MopraHa mo CHEINICHHOMY HAcJCJOBAaHHIO T'€HOB.
Hapymienne cuemnsieHus TEHOB B pe3yJAbTaTe KpPOCCHHTOBEpa. XPOMOCOMHAs TEOPHs HACIEACTBEHHOCTH.
I'eneTnyeckue KapTol.

l'enetnka moma. XpoOMOCOMHOE OIpeeNieHre Tona. AyTOCOMBI M TIOJIOBBIE XPOMOCOMBL [ 'OMoramerHsie U
reTeporaMeTHble opranu3Mbl. HacimenoBaHue Npru3HAKOB, CHEIICHHBIX C ITOJIOM

6.4

W3menunBocTh. Bumel W3MEHYMBOCTH: HEHACHENCTBEHHAas H  HAcleICTBeHHas. Pomb cpemsl B
HEHACJIE/ICTBEHHON N3MEHYMBOCTH. XapaKTePUCTHKAa MOAU(DUKAIIMOHHON N3MEHYMBOCTH. BapuanmoHHblil psin
1 BapHanuoHHas kpuBasg. Hopma peakrmu npusaaka. KonmnuecTBeHHBIE U KaUeCTBEHHbIE PU3HAKU U HX HOpMa
peakuun. CBoWCTBA MOAN(DHUKALIMOHHONW H3MEHYUBOCTH

6.5

HacnencTBeHHasi, WM T'€HOTUIIMYECKAs, U3MEHYMBOCTh. KOMOMHATHBHAS W3MCHYHMBOCTH. Meiio3 U IOIOBOMH
MpoIecC — OCHOBAa KOMOMHATUBHON M3MEHYMBOCTH. MyTallioHHass W3MEHINBOCTh. Kitaccudukanus myrammid:
TeHHBIE XPOMOCOMHBIE, TeHOMHble. Yactora U mnpuuuHbBl MyTanmid. MyrareHHble (akTopbl. 3akoH
TOMOJIOTHYECKUX PSAIOB B HaciaeAacTBeHHOU n3meHnunBocty H.M. BaBuioBa

6.6

I'enetuka denoBeka. Kapmotnn uenoBeka. OCHOBHBIE METOAbI TEHETHKH YENOBEKAa: TI'€HEATOTHYECKHH,
ONMU3HEIOBBIA,  LUTOT€HETHUYECCKUH, OMOXMMHUYECKUH,  MOJIEKYISIPHO-TEHETUIECKHH. CoBpeMeHHOE
OTpe/IEIIEHIE TeHOTHIIA: TTOJTHOTCHOMHOE CEKBEHUPOBAHUE, TeHOTUITMPOBAHUE, B TOM 4Hcie ¢ momomsio ITLP-
a"Hanm3a. HacmeacTtBennble 3a00ieBaHMs  4YeNOBEKA: TEHHBbIE OOJIe3HHM, OOJE3HH C HACJIEICTBEHHOM
TIPEAPACIONOKEHHOCThIO, XPOMOCOMHBIE Oose3HH. CoMaTWdecKue W T'eHepaTHBHBIE MyTanuu. [IpuHIMITBI
3I0poBOro 00pa3a >XM3HM, IUATHOCTHKH, NMPOQWIAKTHKHA M JICUCHUs TeHEeTHYeCKuX Ooye3Heid. Meamko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. 3HAYCHHE MEIMIIMHCKOW T'€HEeTHKH B TIPEJOTBPAICHUH U JICYCHUH
TeHETUYECKHX 3a00eBaHIN YeoBeKa

Cenekuust oprann3MoB. OCHOBBI OHOTEXHOIOTHHI

7.1

Cernexius KaK HayKa W MpOLECC. 3apOXkIeHNE CEeNeKIUuU U nomecTrkaius. Yuenue H.M. BaBunosa o rienTpax
MPOUCXOXKICHHUS U MHOTO00pa3usi KyJIbTYPHBIX pacTeHuil. [[eHTpbl MPOMCXOMKACHHS TOMAIIHUX JKUBOTHBIX.
Coprt, mopoja, mraMmm

7.2

COBpeMeHHLIe MCTOAbI CCICKIINH. MaccoBbIi 1 I/IH,Z[I/IBI/I,Z[yaJ'IBHHﬁ OT60pBI B CCIICKIINHN paCTeHI/II\/'I W )KUBOTHBIX.




OHCHKa OKCTEphEPA. BJ'II/I3KOpO)1CTB€HHO€ CKpCIINBAHUC — I/IH6pI/IﬂI/IHF. Yucras TUHMSL. CerHII/IBaHI/IG YUCTBIX
JIMHUHN. FeTepo3Hc, nim FI/I6pI/IZ[HaH CHJIa. HepOHCTBeHHOG CKpCIIMBAHUC — ayT6pI/IﬂI/IHI‘. OTﬂaJ’IéHHaH
r1/16p1/1;[1/13aum1 u eé ycnexu. HCKYCCTBCHHLIﬁ MYTAareHe3 M NoJIyuCHHUC MOJIUILIONIOB. I[OCTI/I)KGHI/IS[ CCJIICKIINHN
paCTeHHfI, JKMBOTHBIX 1 MUKPOOPIaHM3MOB

BuotexHoNOrNUs Kak OTpacilb MPOM3BOACTBA. [ eHHAS WHXKEHepHs. DTambl co3manus pekomOmHanTHOH JIHK 1
TpaHCTeHHBIX OopraHu3moB. Kierounas nmxenepusi. Kiierounsle KynbTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHUE

7.3 . .
pacrenuii. KiioHupoBaHHe BBICOKOIPOJYKTHUBHBIX CEIBCKOXO3IMCTBEHHBIX OPraHU3MOB. OJKOJIOTMYECKUE U
strdeckue mpobdaembl. MO — reHeTHUECKH MOAUGMUITIPOBAHHBIC OPTaHU3MBI
11 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEP:KAHUS
1 DBOIIOIMOHHAS OHOIOTHS

DOBOJIONIMOHHAS TEOPHS U €€ MECTO B OHOJIOTHH.

CeuzierenscTBa  IBONMIONMHU.  [layieoOHTONOrMYECKHE:  IOCJIEOBATENbHOCTh  TOSIBJICHHS  BWJIOB B
NIaJICOHTOJIOTUYECKOW JIETONMCH, TiepexoaHble (opMbl. broreorpaduyeckue: cXxoAcTBo W pasnuuue GayH U
1.1 (Gb0op MaTepUKOB W OCTPOBOB. DMOPHOJNIOTHYECKHE: CXOJCTBA M PA3NIUYMs 3MOPHUOHOB pa3HBIX BHIIOB
NO3BOHOYHBIX. CpaBHUTENHFHO-aHATOMHYECKUE: TOMOJIOTMYHbIC, AaHAJIOTMYHBbIE, PYIUMEHTApPHbIE OpraHbl,
aTaBU3MbL.  MOIEKyISIpHO-OMOXMMHYECKHE:  CXOJCTBO MEXaHW3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX
MeTaboJIMYeCKUX MyTel Y BCeX OpraHu3MOB

OpomonunonHas Teopus Y. Jlapsuna. [Ipeanoceliky BOSHUKHOBEHHS JapBUHU3MA. J[BIOKYII[ME CHUITBI ABOIIOLUU
1.2 BuoB 1o JlapBuHy (M30BITOYHOE pPa3MHOXKEHHUE IPU OrPaHUYEHHOCTH PECYpCOB, HeompenenEHHas
M3MEHYHMBOCTb, O0ph0a 3a CyIIEeCTBOBAHUE, ECTECTBEHHBIN 0TOOD)

Cunrernueckas teopust 3Bomornuu (CTD) u ocHoBHBIE €€ monoxeHus. MukposBoirouus. [lomynsius kak
€JIMHUILIA BUJIA U SBOJIIOIUH

1.3

JBwkyme cunbl (pakTopbl) 2BONIOIMU BHIOB B Tpupoie. MyTallMOHHBIA Mpolecc M KOMOWHATHBHAS
U3MEHYHMBOCTh. [lOMynsiMOHHBIE BONHBI M Jpedd reHoB. M3omsuus u murpanus. EcrectBeHHBIH 0TOOD —
HaIpaBJIAIoNIMi GakTop 3BoTIOLHU. POPMBI €CTECTBEHHOIO 0TOOpA.

1.4 [pucnocoGneHHOCTh OPraHW3MOB Kak pe3ynbTaT 3Boitonud. [IpuMepbl mpucrnocoOneHuil y OpraHH3MOB.
ApoMop¢h 036l ¥ HAM0ATANTALNH.

Bun u BupgooOpaszoBanue. Kpurepuu Buma. OcHoBHble (GOpMbI BHI00Opa3zoBaHus: reorpaduueckoe,
DKOJIOTHYECKOE

MaxkposBomors.  DopMbl  dBoMONMM:  (QUIETHYECKas, IUBEPreHTHAs, KOHBEPIEHTHas, IapaulelbHasl.

1.5
HeobpatumocTs 3BoSIONHN

2 Bo3HuKHOBEHUE U pa3BUTHE )KU3HU Ha 3emie

JloHay4yHbIE NpENCTaBICHUS O 3apOXICHUM >KU3HH. HayuHble T'MIOTE3bl BOSHMKHOBEHUS JKH3HH Ha 3eMie:
abuoreHe3 M MaHCHepMus. XUMMYECKas 3BOIIOLMS. OKCIEPHMEHTAIbHOE IIOATBEP)KICHUE XHMHUYECKOM
sBonounn. HauvasnbHble STambl Ouonorumueckod sBoronuu. ['mmoreza PHK-mupa. IlepBble kieTkn U ux
sBomoLust. PopMHUpPOBaHHE OCHOBHBIX I'PYII XKHUBbIX OPTaHU3MOB

2.1

Pa3Butue xxu3HM Ha 3emiie 1o 3pam u nepuoaaM. Karapxei. Apxeiickast u mpotepo3oiickas 3psl. [laneo3oiickas
9pa U e€ mepuonabl: KeMOPHUICKII, OPIOBUKCKUH, CHITYPUHCKHUNA, TEBOHCKHUN, KAMEHHOYTOJIBHBIN, MEPMCKUI.
Me3o30iicKkas 3pa U €€ Iepruobl: TPUACOBBIM, FOPCKHUNA, METOBOM.

KaitHozoiickast apa 1 €€ nepuojbl: MajJeoreHOBbIM, HEOT€HOBBIM, aHTPONIOTEHOBBIN. XapaKTepUCTUKa KiuMaTa 1
reoJorn4eckux mporeccoB. OCHOBHBIE 3TAIlbl BOJNIOIMN PACTUTENHLHOTO U KUBOTHOTO Mupa. ApoMopdo3sl y
pacTeHui U JKUBOTHBIX. [10sBIEHHE, pacliBET U BHIMUPAHHE TPYIII )KUBBIX OPraHU3MOB

2.2

2.3 CucreMa opraHMYECKOro MUpa Kak OTpa)keHne SBOMoIni. OCHOBHBIC CHCTEMAaTHYECKHE TPYIIBI OPTaHU3MOB

OBomonys 4ejaoBeKa. AHTPOINONOTHsS Kak Hayka. Pa3BuThe NpencTaBiIeHHH O NMPOHUCXOXKICHHM YeJIOBEKa.
Meronsl m3ydeHHs aHTpornoreHesa. CXOACTBa W pa3iM4Msl 4YeloBeKa M JKMBOTHBIX. CHcTeMaTHdeckoe
24 TIOJIO’KEHHE YETTOBEKA.

Hewkynmwe cunel (pakTopsl) aHTpororeHe3a. HaciencTBeHHas W3MEHYMBOCTh M €CTECTBEHHBIM OTOOP.
OOmiecTBeHHBIH 00pa3 KU3HH, H3TOTOBICHUE OPYIMH TPYHIA, MBIIUICHHAE, PEYb

OCHOBHBIE CTaiWM W BETBM OHBOJIOIMM YEIIOBEKAa: aBCTpanonmureku, YemoBek ymensld, YemoBek
2.5 npsAaMoxoaumii, YenoBek HeaHaepTalbckuil, YenoBek pa3yMHbid. Haxoaku MCKoNaeMblX OCTaHKOB, BPEMS
CYIIECTBOBAHUS, 00JIACTh PACIpPOCTPaHEHHs], 00BEM TOJIOBHOTO M0O3Ta, 00pa3 KU3HHU, OPYIUI

Uenoseueckne pacel. OCHOBHBIE OONBITHE pachl: €BpOICOMAHAs (EBpasuiicKas), HETpO-aBCTPAJOWITHAS
2.6 (aKxBaTOpHAaNbHAs), MOHTOJOUAHAS (a3MaTCKO-aMEpHKaHCKasH). UepThl MPHUCIOCOOIEHHOCTH TIPEICTaBUTENICH
YeJIOBEYECKHX pac K YCIOBHUsIM cymecTBoBaHus. EnxnHcTBO uenoBedeckux pac. Kpuruka pacuzma

3 OpraHu3Mbl 1 OKpY’Karomast cpesia

3.1 DKOJIOrusl KaK HayKka. 3a)1atm 1 pas3aciibl 9KOJIOTI'MH. MGTOLILI OKOJIOTHYCCKHX PICCJ'IG,I[OBaHPIﬁ. DKOJIOrHYECKOe




MupoBo33peHre.  Cpempl  oOWTaHWS ~ OpraHWU3MOB:  BOAHAs,  HAa3eMHO-BO3AYIIHAs,  IIOYBCHHas,
BHYTPHOPTaHW3MEHHAs

3.2

DKOJIOrHIeCKHUE q)aKTOpBI. KJ'IaCCI/I(bI/IKaHI/IH OKOJIO'HYCCKUX (baKTOpOBZ a6I/IOTI/IquKI/Ie, OHOTHUYECKHE U
AHTPOIIOI'CHHBIC. I[eﬁCTBHC OKOJIOTHYCCKHUX (l)aKTOpOB Ha OpraHU3MbI

33

Abunortnueckre (akTophl: CBET, TEMIeEparypa, BiIaxxHocTb. Portonepuonusm. IIprcnocobnenus opraHu3MoB K
JIeHCTBHIO aOMOTHYECKUX (akTopoB. broornieckue puTMsl

34

Buornaeckue (baKTOpBI. BI/I)ILI OHMOTHYECKHUX B3aHMOﬂ€ﬁCTBHI71: KOHKYpPCHIIUA, XUIMHUYCCTBO, I[MAPA3UTU3M,
MyTyaJiu3M, KOMMCHCAJIN3M (HaXJ'Ie6HI/I‘IeCTBO, KBapTI/IpaHTCTBO), aMCHCAJIu3M, HeﬁTpaJ'IHBM. 3HaveHHE
OHOTHYECKHX B3aPIMOI[efICTBPII>i JJI CYIIECTBOBAHMS OPraHU3MOB B ITPUPOAHBIX COOGHIeCTBaX

3.5

DKOJIOrHYeCKHUE XapaKTCPUCTUKHU TTONYJIAIUHA. OCHOBHEIE ITOKa3aTeIIN MOomyJAnru: YUCICHHOCTD, IUIOTHOCTD,
POKIACMOCTb, CMEPTHOCTD, IIPHUPOCT, MUT' DAL JII/IHaMI/IKa YXCIICHHOCTHU NOITYJIAINNU U eé peryjiasanusa

COO6H1€CTBa 1 OKOJIOTUYCCKHUE CUCTCMBI

4.1

CoobuiecTBo opraHusmMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBAs, MIPOCTPAHCTBEHHAs, Tpoduueckas
(nmmeBast). Bunpl-nomuHanTel. CBsi3u B OMOLIEHO3E

4.2

DKOJIOTUYECKUE CHCTeMBbI (dKOocucTeMbl). [loHsTHe 00 »KocucTeMe U OuoreoneHoze. DOYHKIMOHAIBHBIC
KOMITOHEHTBI DKOCHUCTEMBI: MPOAYIICHTHI, KOHCYMEHTBI, PEAYIICHThI. KPYroBOPOT BEIECTB W MOTOK SHEPTHU B
skocucTeme. Tpoduueckue (MUIIEBBIC) YPOBHH 3KOCUCTeMEI. [luieBbie menu u ceTH. OCHOBHBIC MMOKA3aTeu
9KOCHCTEMBI: OHOMacca, MPOMYKIMSA. DKOJOTMYCCKHE MHUPAMHIBL TMPOAYKIIUH, YHUCICHHOCTH, OHOMACCHI.
CBOIiCTBa DKOCHCTEM: YCTOMYMBOCTB, camoperysisinusi, passutue. Cykieccust

4.3

[puponHbie YKOCUCTEMBL. DKOCHCTEMBI 03EP U PeK. IKOCHCTEMa XBOWHOTO HITH IHPOKOIUCTBEHHOTO Jieca.
AHTpOIOTeHHBIE JKOCHCTEMBI. ATPOIKOCHCTEMBI. Y POO3IKOCHCTEMBI. bBHoONOrnveckoe W XO3SHCTBEHHOE
3HAYEHHE arpO3KOCHCTEM H YPOOIKOCHCTEM.

buopasznooOpasue kak aktop ycroidunBocTd skocucreM. CoxpaHeHHEe OMOJIOrMYecKoro pasHooOpasus Ha
3emie

4.4

VYuenune B.U. Beprajackoro o 6uocdepe. 'panunpl, cocraB u ctpykrypa Ouochepbl. JKnuBoe BeliecTBO U €ro
¢ynkun. OcobenHocTn Ouochepbl Kak riiodalbHOM SKOocHUCTeMBl. JIMHaMHuYeckoe paBHOBECHE W OOpaTHas
cBsi3b B Oumocdepe. KpyroBopoTbl BeliecTB M OHOT€OXMMHYECKHE IHKIBI 3JEMEHTOB (yriieponia, a3ora).
3onasbHOCTH Orochepbl. OCHOBHBIE OHOMBI CYIIH

4.5

UYenoseuectBo B Ouocdepe 3emiin. AHTpPOIOreHHbIE U3MeHeHUs1 B Ouocdepe. [NodanbHbIe IKOIOrHYECKUE
poOIIeMBI.

OcHOBa palHOHATIHEHOrO YIIPaBICHUS IPHUPOIHBIME PECYpCaMH M MX HUCIOIb30BaHUE. JOCTIKEHHUS OMOOTUK 1
OXpaHa MPUPOIbI
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