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HHOACHUTEJIBHAA 3AIIMCKA

[Ipu pa3paboTke HporpaMMbl 1O OHOJIOTUH TEOPETHYECKYI0 OCHOBY JJISi OIpEIEeIICHUS
MOJIXO0A0B K (OPMHUPOBAHUIO COJACpKaHUS ydeOHOro mpeamera «bHOJOTHS» COCTaBWIM:
koHnentyaibable nojoxenuss PI'OC COO o B3auMOOOYCIIOBIEHHOCTH ILeJeH, COJepKaHus,
pe3yabTaToOB 00y4eHUs M TPeOOBaHUN K YPOBHIO MOJTOTOBKH BBHIITYCKHUKOB, ITOJIOKEHHUS 00 00X
HEJIAX W TMPHUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIIHETO OOIIEero
obpazoBanusi B Poccuiickoit ®exnepanuu, a TaKke MOJOXKEHHs O cnenuduke Owonorwm, e€
3HAYCHUU B TIO3HAHUH JKUBOW MPHUPOJIBI U 00ECIICYCHNUHN CYIIECTBOBAHUS YEJIOBEYECKOTO 00IIeCTBa.
CornacHo Ha3BaHHBIM IIOJIOKEHUSM, OIPEAETICHb OCHOBHbBIE (DYHKIIMU POTPAMMBI 110 OUOJIOTUH U
€€ CTpYyKTYypa.

[IporpamMma o Owosioruu AaéT MPEACTaBICHHUE O IENsAX, 00 OOImel cTpaTteruu OOy4eHHUS,
BOCIIUTAHMS M PA3BUTHUS O0YUAIOIIUXCS CPEICTBAMH Y4eOHOTo mpeamera «buoorusy, omnpenenser
00s13aTeNIbHOE TIPEJAMETHOE COACPIKAaHUE, €ro CTPYKTYPY, paclpejieiicHue 1Mo pasjeiiaM U TeMaw,
PEKOMEHIYEMYIO MOCIIEA0BATEILHOCTh 3YUEHHs Yy4eOHOro MaTeprana ¢ y4éToM MEXITPEIMETHBIX
W BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTHKHM 00pa30BaTeIbHOTO IPOIECca, BO3PACTHBIX OCOOCHHOCTEH
00y4aromxcs.

B mporpamme 1mo OMOJIOTHH TaKKe YYUTBHIBAIOTCS TPEOOBAHUS K TUIAHUPYEMBIM JTHYHOCTHBIM,
METaNpeIMETHBIM M TPEIMETHBIM pe3yibTaraM oOydeHHss B (POPMHUPOBAHUM OCHOBHBIX BHJIOB
y4e0HO-TT03HABATEIPHON  JEATCIIbHOCTH/YICOHBIX  JIEHCTBUH  OOYdYaIOMUXCSl TIO0 OCBOCHHIO
coJiepKaHusi OMOJI0rM4ecKoro oopa3zoBaHusl.

B nporpamme mo Owuomoruu (10-11 kiaccel, 0a30BbIii ypOBEHB) pealii30BaH IMPHHIIUI
MPEEMCTBCHHOCTH B HM3Y4YCHUW Ouojoruu, Ojaromaps dYeMy B HEH NPOCMAaTpPHBACTCS
HAIpPaBJICHHOCTh HA DPa3BUTHE 3HAHUH, CBSA3aHHBIX C (OPMHPOBAHHMEM ECTECTBEHHO-HAYYHOI'O
MHUpPOBO33PEHUS,  LIEHHOCTHBIX  OpUEHTALUH  JUYHOCTH,  OSKOJIOTMYECKOTO  MBIIIJICHHUS,
IPEJCTaBICHUN O 3J0POBOM 00pa3e *KHU3HU U OEpeXKHbIM OTHOLIEHHEM K OKpPY’KaIoIIel MPUpOTHON
cpene. IloaTomy Hapsiay ¢ M3y4eHHEM OOMIEONOIOTHIECKUX TEOPH, a TaK)Ke 3HAHUN O CTPOCHUH
KHUBBIX CHCTEM pa3HOTO paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOMIMX B HHUX TMPOIECCOB B
nporpaMMe 10 OHOJIOTHMHM yAENeHO BHHMAaHWE WCIOJIB30BAHUIO TIONYYEHHBIX 3HAaHUH B
MOBCEIHEBHON KM3HHM IS PEIICHWs NPUKIATHBIX 3a7ad, B TOM 4YHCIe: NPOQUIAKTUKA
HACJIe/ICTBEHHBIX ~ 3a00JIeBaHMII  YeloOBeKa,  MEIUMKO-TEHETHYECKOIO0  KOHCYJIbTHPOBAHMUS,
00OCHOBAHHUSI SKOJIOTHYECKH 11€JIecCO00pa3HOro MOBEICHUS B OKpY’KaloLled NpUpOAHON cpese,
aHajaM3a BIUSHHUS XO3AWCTBEHHOH JESITEIbHOCTH YEJIOBEKAa Ha COCTOSHUE MPHUPOTHBIX U
HCKYCCTBEHHBIX O5KOCHCTEM. YCWJIEHHE BHHMAaHUS K MPHUKIAAHON HANpaBIEHHOCTH Y4eOHOTO
npeamera «BHOJOTHS» MPOAMKTOBAHO HEOOXOAMMOCTBIO OOECIEUYEHUS! YCIOBHU [UIS pEIICHUs
OJTHOW W3 aKTyaJbHBIX 3aJad IIKOJBHOTO OMOJOTHMYECKOro O0pa3oBaHMsI, KOTOpas MPEAIoaraet
dbopmupoBaHHe y O0OYYaIOMIMXCS CIOCOOHOCTH aJalTHPOBAThCS K W3MEHEHHSM JTHHAMUYHO
Pa3BUBAIOMIECTOCS COBPEMEHHOTO MHpA.

buonoruss Ha ypoBHe cpeaHero oOmero oOpa3oBaHUs 3aHMMaeT BaxkHoe MecTo. OHa
obecrieunBaeT (OpMHpOBaHHE Yy OOYyYarOIIMXCS MPEACTABICHUA O HAyYHOH KapTHHE MUpa,
pacupsier ¥ 000011aeT 3HaHUS O KUBOH Hpupoje, €€ OTIMYUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3allMi M HBOJIOIUH, CO3AAET YCIOBUS MJS: TO3HAHUS 3aKOHOB KMBOW HPUPOIBI,
dbopmupoBaHus (QYHKIIMOHAIBHOW TPaMOTHOCTH, HABBIKOB 3JIOPOBOTO M 0e30macHoro obOpasza
KU3HH, YKOJIOTHYECKOTO MBIIUICHHS, IEHHOCTHOTO OTHOIICHUS K )KUBOU MPUPOJIE U YETOBEKY.

Bosbmioe 3HadeHne OMOJIOTHS MMEET TaKXKe JJIsl PEIICHUs BOCITUTATENBHBIX U Pa3BUBAIOIINX
3a7ady cpeaHero oO0mero o0pa3oBaHUs, CONMAIM3AIUMU oOy4aromuxcs. M3ydeHue Owomorun



o0ecnieunBaeT ycioBUs [ (HOPMHUPOBAHMSI HMHTEJUIEKTYalIbHBIX, KOMMYHUKALIMOHHBIX U
MH(GOPMAIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYphI, CHOCOOCTBYET HHTETPALUU OMOJIOTHYECKIX
3HAaHUI C MPENCTABICHUAMU W3 APYTrUX Y4YEOHBIX MPEAMETOB, B YaCTHOCTH, (U3UKU, XUMUU U
reorpadun. Ha3BaHHBIE TMONOXKEHHWS O TNpeaHa3HAYCHHH Y4eOHOro mpeaMera «buomorus»
COCTAaBWJIM OCHOBY JUJISl OTPEJEICHUS TIOJIX0/I0B K OTOOPY U CTPYKTYPHUPOBAHUIO €r0 COACPKAHUSA,
MPEJICTaBJICHHOI0 B IPOrpaMMe Mo OMOJIOTHH.

Ot60p conmepkanus yueOHoro mpenmera «buosorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UIUI KyJIbTypOoCOOOPa3HOro MOAXO0/Aa, B COOTBETCTBHH C KOTOPHIM OOydYaromuecs IOJKHBI
OCBOUTH 3HAaHUS U YMEHUS, 3HAUUMBbIE JUJIsi (OPMUPOBaHUSA OOLIEH KYyJIbTYpHl, ONpEAEISIONne
aJIeKBaTHOE TIOBEJCHHE 4YeNOBeKa B OKPYXKAIOIIeH NPUPOAHON cpelae, BOCTpEOOBAaHHBIE B
MOBCEHEBHON J>KM3HU M MpaKTHUUecKou aestenbHocTH. Ocoboe MEecTo B 3TOM CHUCTEME 3HAHUMU
3aHUMAIOT AJIEMEHTHI COJICPKAHMUS, KOTOPBIE CITYKaT OCHOBOM At OpMUPOBAHUS MPEICTABICHUN
(o) COBpeMeHHOﬁ eCTeCTBCHHO-HaquOﬁ KapTUHC MHpPa U LHCHHOCTHBIX OpUCHTAUUAX JIMYHOCTH,
CHOCOOCTBYIOUINX I'YMaHU3AlUK OHOJIOTHYECKOro 00pa3oBaHUsl.

CtpykTypupoBaHHe coAepxkaHHs Y4eOHOro Marepuajia B IMporpaMMe 10 OuoJIoruu
OCYILIECTBICHO C Y4Y€TOM MPHOPUTETHOTO 3HAYECHUS 3HAHUNA 00 OTIUYUTEIHHBIX OCOOEHHOCTSIX
KUBOU MPUPOJIBL, O €€ YPOBHEBOW OpraHU3allMU U SBOJIIOIHMU. B COOTBETCTBUM C 3TUM B CTPYKTYype
y‘-I€6HOFO nmpeamera «buonorusy BBIJICJICHBI CJICAYIOMUE COACPIKATCIIbHBIC JIMHUM: «buomorus xak
Hayka. Meroapl HaydyHOro mo3HaHus», «KieTka kak Ouosorumyeckas cucremay, «Opranusm Kak
Omosorndeckast cucrema», «CucrteMa 1 MHOrooOpasue OpraHudecKOro MUpay, « IBOJTFOIHS KUBOH
MPUPOJIBI», «IKOCUCTEMBI M IPUCYIIIHE UM 3aKOHOMEPHOCTH.

Lenp wu3yuenuss yueOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIIJICHHE
00y4aroIUMUCS 3HAHUSIMHA O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHU3allui KUBBIX CUCTEM Pa3HOTO
paHra u npruoOpeTeHne yMEeHUN NCIIONb30BaTh ATH 3HAHUS JJIS IPAMOTHBIX JIEHCTBUI B OTHOIICHUU
O00BEKTOB KUBOW MPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTukeHne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE
o0ecrnieunBaeTcs peleHueM CIeAYOIUX 3a1ay:

OCBOCHHE OOYYAIOIIMMHUCS CUCTEMbI 3HAHUM O OMOJIOTHYECKUX TEOPHUSX, YICHHUSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, IPAaBUIIaX, CIYKaIIUX OCHOBOU JUIsl (POPMUPOBAHUS MPEACTABICHUIN
(6} GCTGCTBGHHO-Hay‘{HOﬁ KapTUHC MHUpa, 0 METOJaX HAYYHOI'O IMO3HaHWsA, CTPOCHHUH, MHOFOO6pa3I/II/I
U OCOOCHHOCTSIX JKUBBIX CHCTEM pPa3HOTO YPOBHS OpraHU3allMH, BBIJAIOIIMXCS OTKPBITHIX U
COBPEMEHHBIX HCCIEAOBAHUIX B OMOIOTHH;

dbopMupoBaHHe y OOydYalOlUXCsl MO3HABATENBHBIX, HHTEIUIEKTYAIbHBIX W TBOPYECKHX
CIOCOOHOCTEH B Mpoliecce aHalu3a JaHHBIX O MyTSX Pa3BUTHSA B OMOJOTHH HAayYHBIX B3TJISI0B,
UJIeN ¥ TIOJIXO/I0B K U3YYEHHUIO )KMBBIX CUCTEM PA3HOTO YPOBHS OPraHU3ALUU;

CTAaHOBJICHHE Y OOYYAIOIINXCS OOIIeH KyIbTyphl, (YHKIIMOHATHLHOW TPAMOTHOCTH, Pa3BUTHE
YMEHHUHM OOBSCHATH M OLIEHWBAThH SIBJICHHUS OKPYKAIOIIErO0 MUpPA KUBOW MPUPOABl HA OCHOBAHHUU
3HAHUU U OTBITA, MOJIYYEHHBIX IPU U3YYEHUU OHOJIOTHH;

dbopMupoBaHue y OOydYaroUMXcs YMEHUW WIUTIOCTPUPOBATh 3HAYEHHE OHOJOTHYECKHX
3HAHUH B MPAKTUYECKOW JAESATENIbHOCTH YeJIOBEKAa, Pa3BUTHM COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUH 1 arpoOMOTEXHOIOTHIA;

BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS YEJIOBEKOM >KMBOW TMPUPOJIBI,
HEOOXOIUMOCTH OEpEeXHOTO OTHOIICHHS K HEW, COOIOEHUS dTUYECKUX HOPM IPH MPOBEICHUU
OMOJIOTUYECKHUX UCCIIEAOBAHUI;

OCO3HAaHHUE IECHHOCTH OMOJIOTMYECKUX 3HAHUHI IJIs1 TIOBBIILICHUA YPOBHSA SKOJOTHYECKOU
KYJIbTYpBbI, 1151 (JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPUOOPETEHHBIX 3HAHWH M yMEHUH B IOBCETHEBHOW JKHU3HU ISl OICHKH
MOCJICACTBUI CBOCW JICATEIILHOCTH 10 OTHOIICHUIO K OKpPYXKAIOWIeH cpele, COOCTBEHHOMY
3I0pOBBI0, 000CHOBAaHUE U COOJIOICHNE Mep NMPOoHIIaKTHKH 3200JIeBaHU.

B cucteme cpemnero obmiero obpazoBanus «buonorus», m3ydaemas Ha 0a30BOM YPOBHE,
SBISIETCSL  00s3aTENbHBIM  Y4eOHBIM TMPEIMETOM, BXOJISIIMM B COCTaB IPEIMETHON 00JacTH
«EcTecTBeHHO-HAaY4HBIC TTPEIMETHIY.

Jnst u3ydeHust Onosoruu Ha 6a30BOM YPOBHE CPEIHEr0 00Iero oopa3oBaHUs OTBOIUTCS 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Heneno), B 11 kitacce — 34 vaca (1 yac B Hezelro).



COJAEP)KAHUE OBbYYEHUA

10 KJIACC

Tema 1. Bnosnorus kak Hayka.

buonorus kak Hayka. CBsizb OMONOTHMHM C OOIIECTBEHHBIMH, TEXHHYECKHUMHU W JIPYTUMHU
€CTECTBEHHBIMM HayKamH, ¢uinocopueil, 3THKOH, 3cTeTMKOW U mnpaBoM. Ponb Ouosorum B
(bopMHpPOBaHUN COBPEMEHHON Hay4HOM KapTHHbBI Mupa. CuctemMa OMOJIOTHYECKUX HayK.

Mertoabl NO3HAHUS KUBOW NPHUPOJBI (HAOIIOAECHUE, HKCIEPUMEHT, ONKCaHHE, U3MEPEHHE,
KJaccuukanus, MOAEIMPOBAHNE, CTATUCTUYECKAs 00pabOTKa JaHHBIX).

JdeMoHcTpanum:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u ®@. Kpuxk.

TaOmuie! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBON IPUPOJIBIY.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

[Ipaktnyeckas pabora Ne 1. «Mcnonp3oBaHME pa3iIMYHBIX METOJOB IPH H3YYEHUHU
OMOJIOTHYECKUX O0OBEKTOBY.

Tema 2. ’KuBble cucTeMbI M X OPraHU3aI U,

JXussle cucreMsl (OMOCUCTEMBI) KaK IpeAMET U3ydeHus ouonorun. OTindne KHUBBIX CUCTEM
OT HEOPTAHUYECKOU IPUPOJIBI.

CpoiictBa OmocucteM U HX pa3HooOpaswe. VYpOBHM OpraHM3alid  OHOCHCTEM:
MOJIEKYJISIPHBIH, KJICTOYHEIHN, TKAHCBBIH, OpraHU3MEHHBIH, MOMYJISIIUOHHO-BUOBOM,
HKOCHUCTEMHBIH (OMOTE0eHOTHYECKHIA), OMOC(HEPHBIH.

JdemoHcTpamum:

Tabmuupl u cxembl: «OCHOBHBIE MpPHU3HAKK KU3HM», «YPOBHU OpraHU3allUd >KHUBOU
IIPUPOABIY.

Ob6opynoBanue: Mmoaens Monekynsl JJHK.

Tema 3. XumMHu4ecKHii COCTaB U CTPOCHHE KJIECTKH.

XUMUYECKUN COCTaB KJIETKU. XMUMHUECKHUE AJIEMEHTBI: MAaKpO3JIEMEHThl, MUKPOIJIEMEHTHI.
Boga n MuHepasibHbIE BEIIECTBA.

@OyHKIMH BOJbI U MUHEPAJIBbHBIX BELECTB B KieTke. [loanepxanne ocMoTHUecKoro 6anaHca.

benku. CoctaB u crpoeHue 0enkoB. AMUHOKUCIOTEI — MOHOMEpHI OenkoB. Hesamenumblie u
3aMEHUMBbIC AMUHOKHUCIOTBl. AMHUHOKUCIIOTHBIM cOCTaB. YPOBHM CTPYKTYPBl OEIKOBON MOJEKYIIbI
(mepBUYHAasi, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAs CTPYKTYpa). XMMHUYECKHE CBOICTBa OENKOB.
buonornyeckue pyHKINN OEIKOB.

®depMmeHThl — Ouosormueckue KaTtanuzaTopbl. CTpoeHue ¢epMeHTa: aKTUBHBIA LEHTP,
cyoctpatHas  cneuuduuHocTh. Kodepmentsl.  Buramunpel.  Omimuus  ¢GepMEeHTOB  OT
HEOpPraHMYECKUX KaTaJln3aTOpPOB.

VYrneBonbl: MOHOcaxapubl (TJIIOK03a, pubo3a W Ae30Kcupru003a), nucaxapuabl (caxaposa,
JaKTO3a) W TMOoJucaxapuibl (Kpaxmai, TJMKOTeH, IeJIoio3a). buomornueckne QyHKINM
yTJIEBOJIOB.

Jlumuasl:  Tpurauuepuasl,  ¢ocdomunuab, crepounsl. ['mapoduasHO-rHIAPOdOOHBIE
cBoiicTBa. buonormueckue QyHkiuu aunuaoB. CpaBHEHHE YIIEBOJOB, OEIKOB W JIMIHJIOB Kak
HCTOYHUKOB DHEPIHH.

Hyxkneunoseie kucnotel: [JHK nu PHK. HykneoTuasl — MOHOMEpPBI HYKJIEHHOBBIX KHCIIOT.
Crpoenue u pynkuuu JHK. Ctpoenue u pynkunu PHK. Bunst PHK. AT®: ctpoenue u pyHkuuu.

[utonorus — Hayka o kietke. Knerounas teopust — mpumep B3aUMOJICHCTBUS U 1 (haKTOB
B HAyYHOM IMO3HAHUU. MeTo/1bl H3y4eHUs KIETKH.



Krnerka kak nenoctHas »uBas cucrema. OOue MpU3HAKK KIETOK: 3aMKHYyTas HapysKHas
memOpana, monekynsl JJHK kak reneTnueckuii anmapar, cucTeMa CHHTe3a OeJKa.

Tumbl  KJIETOK: dSyKapuoTHMYecKas U  mpokapuoruueckas. (OCOOEHHOCTH  CTPOCHUS
IIpoKapuoTHyecKoil kieTku. Kinerounast crenka Oaktepuil. CTpoeHHE SYyKapUOTHYECKON KIIETKH.
OCHOBHbBIE OTJIMYHS PACTUTEIILHON, )KUBOTHOM U TPHOHON KIICTKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHAs CTEHKA, IJUKOKAJIUKC, UX (QYHKIIHH.
[InazmaTnueckass memOpana, e€ cBoiictBa M ¢yHkuuu. IluTomnazmMa u e€ oOpraHou[bI.
OnnomemOpannble opranouasl kiaetku: DIIC, anmapart [Nombmku, muzocomsl. [lomyaBTOHOMHBIC
OpraHOM/Ibl KJIETKU: MUTOXOHJIpUH, IacTuabl. [IporcxoxaeHrne MUTOXOHAPUM U macTuA. Busl
wiactua. HememOpaHHbIE OpraHOWAbI KIETKU: PUOOCOMBI, KJIETOYHBIM HEHTP, LEHTPHUOJIH,
peCHUYKH, KIyTUKH. DYyHKIIMU OPraHoUuI0B KIIEeTKH. BritoueHus.

Snpo — perynsTopHblid neHTp KieTku. CTpoeHue sijpa: saepHas 000J0YKa, KapHoIUIa3Ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIECTB B KIIETKE.

JdemoHcTpanum:

[loptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Ulneitnen, P. Bupxos, Ix. Yorcon, O.
Kpuxk, M. Yunkunc, P. ®panxiaun, K. M. bap.

Huarpammbl:  «PacnpeneiieHue XUMUYECKUX  JJIEMEHTOB B HEXHUBOU  MPHUPOJIELH,
«PacripeneneHre XMMUYECKUX 3JIEMEHTOB B JKHUBOM IPUPOJIEN.

Tabmuupsr u cxemsl: «llepuognueckas TabnMuIa XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJBI», «bruocunTres Genka», «CTpoeHne MoneKkyiasl Oenmka», «CtpoeHue (epmeHTay,
«Hyxneunossie kucnorel. JIHK», «Ctpoenue monekyinsl AT®», «CtpoeHne 3ykapuoTHUECKON
KIeTKn», «CTpoeHue KUBOTHOM KIETKW», «CTpOEHHE paCTUTEIbHON KIeTKn», «CTpoeHue
MIPOKAPUOTUYECKON KIIETKNY, «CTPOCHHE s1Ipa KIETKU», «Y TIeBOABDY, «JIunuas».

OGopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyIOBaHME MJs IPOBEICHUS HAaOJIIOJCHUH,
U3MEpEeHUl, HKCIEPUMEHTOB, MHUKpOMpENapaThl PacTUTEIbHBIX, JXUBOTHBIX U OaKTepUANbHBIX
KJIETOK.

JlaGopaTopHble U IpaKTHYeCKUEe padoThI:

JlabopatopHas pabdota Ne 1. «M3yueHne KaTadTUTUYECKON AKTHBHOCTH (epMEHTOB (Ha
IIpUMepe aMHJIa3bl WIN KaTajaasbl)y.

JlabopartopHas padorta Ne 2. «M3yueHue CTpOEHUS KIETOK PACTEHMIA, )KUBOTHBIX U OaKTepHii
MO, MUKPOCKOIIOM Ha TOTOBBIX MUKPONpENapaTax U UX ONUCAHUEY.

Tema 4. ZKu3HenessTeIbHOCTD KJIETKH.

OOmeH BemecTB, WK MeTaboIu3M. AcCUMUIIANINS (TIACTHYSCKU OOMEH) U JUCCUMUIISAIINS
(pHEepreTUYecKuid OOMEH) — JIB€ CTOPOHBI E€IWMHOTO TIpoliecca Meradonu3ma. Ponb 3akoHOB
COXPAaHEHHUS BEUIECTB U SHEPTrUU B IOHHMMaHUU MeTa0oIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTpOdHBIH W rerepoTpodHblii. Poms depmeHTOB B 0OMEHe
BELIECTB U MPEBPALIEHUH SHEPTUHU B KIIETKE.

®otocunte3. CperoBas u TemHOBas (a3l (orocuHTeza. Peakium ¢orocuHTE3A.
D¢ dextuBHOCTH (poTOCHHTE3a. 3HaUCHHE (OTOCHMHTE3a JJS KU3HU Ha 3emuie. BiusHue ycioBuii
cpeabl Ha (POTOCUHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMmocuHTe3. XeMOCHHTEe3Upylolue OakTepuu. 3HAYeHHE XEMOCHHTE3a Uil JKU3HM Ha
3emute.

DHepreTudeckuii oOMeH B kieTke. Paciernuienre BemecTs, BbIJIEICHUE U aKKyMYJIUpOBaHUE
SHEPTUHM B KIJETKE. OTambl JHEPreTHYecKkoro ooOmeHa. [nmkomm3. bpoxeHue u ero BHIIBL



KucnopogHoe okuciaeHune, WM KIETOYHOE JblxaHue. OKuciautenbHoe (GochopriinpoBaHHE.
D PeKTUBHOCTD IHEPTETHUECKOTO OOMEHA.

Peaknum martpuynoro cuute3a. ['enermueckas wundopmamus wu  JHK. Peanuzamus
reHeTH4ecKkoil mHpopmanuu B KieTke. ['eHeTHUecKuit Koa M ero cBoiictBa. TpaHCKpumus —
matpuunblii cunte3 PHK. Tpancmsiuus — OuocunHTe3 Oenka. Dtambl TpaHcusanuu. KomupoBanue
aMUHOKHCIIOT. Ponb prbocom B OrocuHTEe3e Oernka.

Hexnerounsie popmel sxu3Hu — BUpychl. Mctopus otkpeitust BupycoB (/1. 1. VIBaHoBCKwMif).
OCOoOEeHHOCTH CTPOEHUS U JKU3HEHHOIo IMKIa BUpycoB. bakrepuodaru. bone3nu pacteHui,
KHUBOTHBIX M 4YEJIOBEKa, BbI3bIBaeMble BHUpycamu. Bupyc mmmyHnonedpuinura uyenoseka (BUY) —
Bo30yautens CIIM/la. OOpartHas TpaHcKpumnuus, peBepTaza W uHTerpasa. [Ipodunakruka
pacrpocTpaHeHHUs BUPYCHBIX 3a00JICBaHUH.

JdeMoHcTpanum:

[Toptpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabnuue! u cxemsbl: «Tunsl nuTanusy, «Metaboausm», «MUTOXOHIPULY», « IHEPreTUUECKUM
obmen», «Xinoporutacty, «Potocunres», «Ctpoenune [JHK», «CtpoeHue u (yHKIHOHMPOBAHUE
reHa», «Cunte3 Oenka», «['eHernueckuil kom», «Bupyce», «bakrepuodarm», «CtpoeHue u
xu3HeHHbIH uka Bupyca CIIN/{a, 6aktepuodaray, «Pemmumkarus JHK».

ObopynoBanue: Moaenu-ammukanuu «Yapoenne JIHK u Tpanckpunius», «buocunres
6enkay, «CTpoeHHe KIETKI», Mojieb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounbrii nukn, WM SKU3HEHHBIH mHMKI KieTkn. WHTepdasza u mwmro3. Ilpomeccsl,
npotekaromue B uHTepdasze. Perumkanms — peakums MmatpuuHoro cunrtesa JJHK. Crpoenue
XpoMOCOM. XPOMOCOMHBIH HabOp — KapHOTHUM. JIUMJIOMIHBIA M TaIUIOMIHBIA XPOMOCOMHBIE
Habopbl. XpomaTuiel. L{uTOMOrMUECKHe OCHOBBI PA3MHOXKEHUS W WHAWBUIYAIBHOTO pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — Muto3. Craguu murosza. IIponeccsl, npoucxoasimue Ha pasHbIX CTAIUAX
MHTO3a. BHOIOrHYecKuil CMBICT MUTO3A.

[IporpamMmmupyemas rudesnb KJIETKH — alomnTo3.

@®opMbl pa3MHOKEHHUSI OPraHU3MOB: Oecrojoe U MmoyioBoe. Buipl Oecrnonoro pa3sMHOKEHUS:
JIeIeHUe HaJBOE, IMOYKOBAHUWE OJHO- M MHOTOKJIETOYHBIX, CIHOpPOOOpa3OBaHUE, BETETATHMBHOE
pasMHO)KeHHe. VICKyCCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €r0 3HAYCHUE IS CEJICKIIUH.

ITonoBoe pa3MHOXKeHHE, €ro OTINYHUS OT OECIoI0ro.

Meiio3. Cramgum wmeiosa. Ilponeccsl, mpoucxonsdme Ha cragusax Menosa. [loBenenue
XpomocoM B Mero3e. KpoccnHrosep. buonornyeckuii CMbIC U 3HAUEHUE MEHO03a.

I'amerorenes — mporecc oOpa3oBaHMs IMOJIOBBIX KIJIETOK Y JKUBOTHBIX. lloJiOBBIE Kene3bl:
CEMEHHMKU U snyHHKU. OOpa3oBaHHE U DPA3BUTHE MOJIOBBIX KIETOK — TaMeT (CHepMaro30H,
AilleKIeTka) — crepMaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTPOCHHS  SIMIIEKIETOK U
criepMaro3onaoB. OmnogorBopenue. [laprenorenes.

WupuBuayansHoe pa3BUTHE (OHTOTeHe3). DMOPHOHAIBHOE pa3BUTHE (IMOpHOTreHe3). DTarbl
SMOPHOHAILHOTO PAa3BUTHS y MO3BOHOUYHBIX JKMBOTHBIX: JAPOOJIEHUE, TacTPYyJSLUs, OpraHOreHes.
[ToctamOpHoHaneHOE pa3BUTHE. THUIBI MOCTAIMOPUOHAIBHOTO DPA3BUTUSA: MpPSIMOE, HENpsSMoe
(mmunHOYHOE). BnusHue cpeasl Ha pa3BUTHE OPraHU3MOB, (DAKTOpBI, CIIOCOOHBIE BBI3BIBATH
BPOXKJIEHHBIE YPOJICTBA.

Poct u pasButue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHUsS: CTPOEHUE CEMEHH, CTaJuU
pa3BUTHSL.

JdemoHcTpaumu:



Tabmuupl 1 cxembl: «DOpMBI Pa3MHOKEHUS OPraHU3MOBY, «J[BOWHOE OIIOAOTBOpPEHUE Y
IIBETKOBBIX PAaCTeHHUI», «BereraTuBHOE pa3MHOXKEHHE pacTeHUi», «JleneHue kieTku OakTepuiiy,
«CTpoeHHE TOJIOBBIX KJIETOK», «CTpoeHue XpomocoMbly, «Kilerounsiii mukimy», «Pemiukanus
JHK», «Muto3», «Meno3», «IIpsmoe u HenpsMoe pasBUTHEY, «I'aMeTOreHe3 y MIIEKOIIUTAOIUX U
yenoBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

O6opynoBaHue: MHUKPOCKOI, MHKporpenapaTsl «CrepMaTo30Ubl  MIIEKOMUTAIOLIET 0,
«Sinekiierka MiaekonurawIeroy, «Kapruokunes B KieTkax KOpENIKa JIyKa», MArHUTHAS MOJENb-
anmukanus «Jlenenune kinetkn», moaens JJHK, monens Meradaznoit XpoMoCOMBI.

JlabGopaTropHble U NpaKkTHYecKue padoThbl:

Jlaboparopuast pabora Ne 3. «HaGnronenne MuTo3a B KIETKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKpOIpErnapaTax».

Jlaboparopuass pabora Ne 4. «M3ydeHWe CTPOCHHUS TIOJNOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HaciieicTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. HMcropuss pas3Butuss reHeTuku. Ponp nuronorum u
SMOpHUOIIOTUH B CTAHOBJICHUU T€HETHKHU. BKian poccuiickuX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
TeHETUKH. MeToAbl TEeHETUKH (THOPUIOJIOTHYECKHM, [MTOT€HETUYECKHM, MOJEeKYIsSIpHO-
reHeTu4eckui). OCHOBHbIE T€HETHYECKUE MOHSATHS. ['eHeThueckass CUMBOJIMKA, MCIOJIb3yeMasi B
CXEMax CKpEeIMBaHHI.

3aKOHOMEPHOCTH  HACJEIOBaHUS  IPHU3HAKOB,  ycTaHoBieHHble [.  Mennenem.
MoHOTHOpHIHOE CKpEIIMBaHHE. 3aKOH eIMHO00pa3usi TMOPUIOB TEepBOro mokosieHus. [IpaBuiio
JOMUHUPOBaHUS. 3aKOH pacUICIUIeHUs MPU3HAKOB. [ nnore3a unctorel ramet. [loaHoe n HenomHoe
JOMUHUPOBaHHUE.

JlurubpugHoe  CKpeluBaHUE. 3aKOH  HE3aBUCHUMOIO  HACIEJIOBAaHHUS  MPU3HAKOB.
[{uToreHeTHYEeCKHEe OCHOBBI JUTHOPUAHOTO CKpEIIMBaHUA. AHAIM3HUPYIOIIEe CKpEIIUBaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHMS JIJISl ONIPeIe]IeHHsI TEHOTUIIA OCOOU.

CuennieHHoe HacnenoBaHue mnpuszHakoB. Pabora T. Moprana 1no CHEIUIEHHOMY
HacJieJoBaHHIo TeHoB. Hapyienue cuenieHus reHoB B pe3ysibTaTe KpOCCUHIOBEpa.

XpOMOCOMHasi TEOpUS HACIIEACTBEHHOCTH. | eHeThuecKre KapThl.

I'enetnka mona. XpOMOCOMHOE OIpEAEIICHHE MO0Ja. AYTOCOMBI M IOJIOBBIE XPOMOCOMBI.
['omorameTHbI€e U reTeporaMeTHble Opranu3Mel. HacienoBanue npu3HaKoB, CIEIUVIEHHBIX C IOJIOM.

N3menunBOCTh. BUbl H3MEHUMBOCTH: HEHACIIECTBEHHAs] U HAcJeACTBEHHas. Ponb cpeasbl B
HEHACJIEJICTBEHHOW  HM3MEHYMBOCTH.  XapaKTepUCTHUKAa  MOAM(PUKAIMOHHON  W3MEHUYUBOCTH.
Bapuannonsslii psin u BapuanuoHHasi KpuBas. Hopma peakuuu npusHaka. KonudyecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOIU(PUKAIIMOHHON N3MEHUHNBOCTH.

HacnenacTBenHas, wnu TEHOTUNHMYECKas, W3MEHUYMBOCTh. KOMOWHATHBHAasT M3MEHUYHUBOCTb.
Meiio3 ©w TOJOBOM TpollecC — OCHOBA KOMOWHATUBHOM W3MEHYMBOCTH. MyTammoHHAs
M3MEHYNBOCTh. Kiaccudukanus wmyranuii: TeHHBIE, XPOMOCOMHBEIE, TeHOMHBIE. YacToTra u
MpPUYMHB MyTanuidi. MyTareHHble (akTopbl. 3aKOH TOMOJOTHYECKHX DSIOB B HACIEACTBECHHOMN
n3MeHunBocty H. U. BaBuiosa.

BuesigepHast HacIe€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka wuyenoBeka. Kapuotun uenoBeka. (OCHOBHbIE METOAbl TEHETHMKUA YEJIOBEKa:
TCHEATOTUYECKUN,  ONM3HENOBBIM,  ITUTOTEHETUYECKUM, OHOXMMHYECKUH,  MOJICKYJSIPHO-
reHetnyeckuii. COBpEeMEHHOE OIpeleieHHe TeHOTUIA: I[OJIHOTEHOMHOE CEKBEHHPOBAHHE,
TeHOTHNHpPOBaHWE, B ToM ducie ¢ momomisio [II[P-anamms3a. HacnencTtBenHnple 3a0oiieBaHUS
YesoBeKa: TeHHbIe 00JIe3HU, 00JIE3HH C HACJIEICTBEHHOW MPEApacioI0KEHHOCThIO, XPOMOCOMHbBIE



6one3nu. Comatuyeckue U reHepatuBHble MyTanuu. CTBOJIOBBIE KJIETKU. [IpUHIUIBI 310pOBOTO
oOpa3a XW3HHU, IUATHOCTUKH, MPOPWIAKTHKH W JICUCHUS TeHETHYECKUX Oome3Hed. Menuko-
FEHETUYECKOE KOHCYJIbTUPOBAHUE. 3HAUYEHHWE MEJIUIMHCKON TEeHETUKU B TNPEIOTBPALICHUU U
JICYCHUU TeHETUYCCKUX 3a00JIeBaHUI YETIOBEKA.

JdeMoHcTpanum:

[Toptpersr: I. Mennens, T. Mopran, I'. e ®pus, C. C. UerBepukos, H. B. Tumodeen-
Pecorckwnii, H. 1. BaBunos.

Tabnuipl u cxembl: «MOHOTMOPUAHOE CKpEIIMBAaHUE U €ro IIUTOICHETUYECKass OCHOBaY,
«3aKOH PACIIEIUICHUS U €r0 IUTOTeHETHYECKasi OCHOBaY», «3aKOH YHUCTOTHI rameT», «lurudpuanoe
ckpemBanue», «lluTomornueckue  OCHOBBI ~ AMTMOPUIHOTO  CKpelIUMBaHuUsA»,  «Meio3y,
«B3auMoericTBrE alIENbHBIX T€HOBY, «[ €HEeTUYECKHE KapThl PACTEHUM, )KUBOTHBIX U YEIOBEKAY,
«l'enetuka mnona», «3aKOHOMEPHOCTH HACIEAOBAHUS, CIEIUICHHOTO C Mmojom», «KapuoTumsl
YellioBeKa W KUBOTHBIX», «BHIbI w3MeHUMBOCTHY», «MoOAN(PUKAIMOHHAS H3MEHYUBOCTHY,
«HacnenoBanue pesyc-dakropay», «l'eHeTuka rpynn KpoBu», «MyTalloHHAs K3MEHYHUBOCTD.

O6opynoBanue: Mojaenu-anmukanud «MoHoruOpuaHoe CcKpemuBaHue», «HemomHoe
JOMUHUpOBaHUE», «urubpuanoe ckpeuBanuey, «llepekpéct XpomMocom», MHUKPOCKON U
Mukpomnpenapar «Jpo3zoduna» (Hopma, MmyTanuu (GopMbl KpPbUILEB U OKpPACKU Telna), repdapuid
«I'opox mOCeBHOW.

JlaGopaTopHble U NPaKTHYeCKUE PadoThI:

JlabopatopHas pabora Ne 5. «M3yueHue pe3ylbTaTOB MOHOTHOPHAHOTO M TUTHOPUIIHOTO
CKPEIIMBAHUS Y TPO30(UIIBI HA TOTOBBIX MUKPOTIPENapaTax.

JlaboparopHas padora Ne 6. «/3yuenune mMoaubUKaMOHHOW H3MEHYHBOCTH, MOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHOM KPUBOW».

Jlaboparopnass pabGora Ne 7. «AHamu3 MyTauud y JApo30QuIIbI Ha TOTOBBIX
MHUKpOIpenaparax».

[Tpaktuueckas pabota Ne 2. «CocTaBieHue 1 aHaIN3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cesekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenekiusi Kak HayKa M MPOIECC. 3apOKJICHHE CENEeKIMU U jJoMectukanus. Yuenue H. U.
BaBunoBa 0 1eHTpax MPOUCXOXKIEHHUS M MHOTO00pa3usi KyJIbTYpHBIX pacTeHuil. LleHTpsl
MIPOUCXOXKJACHUS JTOMAITHUX KUBOTHBIX. COpT, TOPOIa, IITAMM.

CoBpeMeHHbIE METONBbI ceJeKIMu. MaccoBbIi M HWHIUBUAYAIbHBIH OTOOPHI B CEIEKIUU
pacteHuii U KUBOTHBIX. OlleHKa dKCTepbepa. BIU3KOpOICTBEHHOE CKpellMBaHWE — WHOPHIMHT.
Uucras nunus. CkpeuBaHue 4MCThIX TUHUH. ['eTeposuc, unu rubpuaHas cuia. HepoactBeHHOe
CKpelrBaHue — ayropuaur. Otaanénnas rudpuansanus u e€ ycnexu. FICKycCTBEeHHBIN MyTareHes
Y MOJTy4Y€HUE MOTUIUIONA0B. JJOCTHIKEHUS CeNEKIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buotexHonorus Kak oTpacib MNPOU3BOACTBA. ['€HHAas WHXKEHEpHs. OITambl CO3JaHUS
pexombunantHot JIHK wu Ttpancrennbix opranusmoB. Knerounas wunkeHepus. Kiierounble
KyJbTYpbl. MHKpPOKJIOHAJIBHOE pa3MHOXKeHHE pacTeHuil. KioHMpoBaHME BBICOKONPOIYKTUBHBIX
CENIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OJKOJOTHMYECKHEe U JThueckue mpodimembl. MO —
TeHETUYECKU MOTU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHcTpanuu:

[optpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHOB.

Tabmuupr u cxembl: kKapta «LleHTpbI NPOUCXOXKIACHUS W MHOTO00pa3usi KYJIbTYPHBIX
pactenuit», «llopombl JOMamIHUX >XUBOTHBIX», «CopTa KyNbTYPHBIX pacTeHuit», «OTmanéHHas
rubpunmzamus», «Paboter akamemmka M. @. MHWsanoBay, «llomumnongus», «OOBEKTHI



ouorexHonorun», «Kierounele KyabTypbl M KJIOHHpoBaHHE», «KOHCTpyupoBaHue U MEpPEHOC
TE€HOB, XPOMOCOM).

O6opynoBanue: MYJSDKUA IUIOJOB M KOPHEIUIONOB JUKUX (OPM U KYJIBTYPHBIX COpPTOB
pactenuii, repoapuii «CenbCKOX03SIIICTBCHHBIE PACTCHHSI.

JlaGopaTopHble M IPaKTHYeCKUe padoThI:

Okckypeusi «OCHOBHBIE METONIbI U JOCTHMIKEHHS CENEKUHWU PACTeHUH M JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIMIO, IJIEMEHHYI0 (epMy, COPTOMUCIBITATENbHBIM y4YacTOK, B TEIJIMYHOE
XO035IICTBO, 1a0OPAaTOPHUIO arPOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBoIIOIIUOHHAS OMOJIOTHS.

[Ipennocsiiku BOZHUKHOBEHUS 3BOJIIOLMOHHON TEOPUH. DBOJIIOLUOHHASA TEOPUS U €€ MECTO
B Ouosioruu. BrimsiHue SBOIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUH U APYTUX HAYK.

CugerenbcTBa 3BoMOLUMU. [lanieoHTONIOrMUECKHE: TOCAEA0BATEIBHOCTD MOSIBJICHUS! BUIOB B
MAJICOHTOJIOTUYECKOM JIeTOHCH, TiepexoaHble popmbl. buoreorpaduueckue: cX0ACTBO U pa3iuyue
dayH u Ga0p MaTepUKOB U OCTPOBOB.

DOMOpPHUOIOTHYECKHEe: CXOJICTBA W PA3IUyusi AMOPUOHOB pPaA3HBIX BHJIOB TO3BOHOYHBIX.
CpaBHUTEIIBHO-AHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTMYHbIE, pPYJUMEHTapHbIE  OpPraHbl,
aTaBU3Mbl. MOJIEKYISIpPHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX
MeTaboIMUECKUX MyTeH Y BCEX OPraHUu3MOB.

OpomtormonHas teopust Y. Jlapuna. Ilpeamnoceuiku BO3HMKHOBEHHS JapBUHU3MA.
JIBMOKYIIME CUITBI SBOTIOIUH BUIOB 10 JlapBuHY (M30BITOYHOE Pa3MHOKEHHUE MPU OTPAHUYECHHOCTHU
pecypcoB, HeomnpeaenEéHHas U3MEHYUBOCTh, 00ph0a 3a CyIeCTBOBaHHE, €CTECTBEHHBINH 0TOOD).

Cunrernueckas Teopus Bomonuu (CTI) u e€ 0oCHOBHbBIE MOJIOKEHUS.

MukposBontonus. [lonynanms kak eIMHULIA BUIA U SBOJIIOLUU.

JBwxymme cuibl (QakTopbl) HBOMIOLMHU BUIOB B Mpupoae. MyTallMOHHBIA MpoIlecc |
KOMOMHaTUBHAsI U3MEHUMBOCTb. [lonmyssIiMoHHbIE BOJIHBI U Apeiid reHoB. M3onsauus u Murpamus.

EctectBenHbIil 0TOOp — HanpaBisoMui pakTop 3Boounn. DOpMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCTh OpraHU3MOB KaK pe3ynbTar 3Boitonuu. [IpumMeps! npucnocoOiaeHut y
opraHu3mMoB. ApoMop(O3bl U UINOATATITALIHH.

Bun u BugooOpazoBanue. Kpurepum Buzma. OcHOBHBIE (GOpMBI  BHJ000pa30BaHUS:
reorpaguueckoe, 3K0JI0rHYEeCcKOoe.

MaxkposBomtorusi. DopMmbl  3BOTIONUU:  (PHUIETHYECKAs, AUBEPreHTHAs, KOHBEPTeHTHas,
napajuiensHas. HeoOpaTuMocCTh SBOTIOINH.

[IpoucxoxaeHne oT HeceMaTU3UPOBaHHbBIX MpeaKoB. [Iporpeccupyromas cnenuanin3amnms.
AnlanTuBHAs paauanus.

JdemoHcTpaumnu:

[Toptpetsr: K. Jlunnen, K. b. Jlamapk, Y. [dapsun, B. O. Kosanesckunii, K. M. bap, O.
I'exkens, . Mromnep, A. H. CeBepros.

Tabmuie! 1 cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3emiie», «3apoJIbIli TO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukcy, «Dopmbl 00prOBI 3a CyllecTBOBaHHE», «ECTeCTBEHHBI 0TOOPY,
«MHorooOpa3ue copToB pacTeHHit», «MHoroodpasue mOpOA KUBOTHBIX», «llomymsamumy,
«MyTanMoHHasT U3MEHYUBOCTHY», «Apomopdo3bl», «Maumoamantanuu», «OOmas aereHepanus»,
«/IBmxymue cuibl sBOIONIMNY, «Kapra-cxema mapmpyrta nyremectsus Y. lapsunay, «boppba 3a
cyuiectBoBanue», «lIpucnocobiaeHHocts opranusmony, «l'eorpaduueckoe BumooOpa3zoBaHHEY,
«IKOJOTUYECKOE BUI000PA30OBAHHE.



O6opynoBaHue: KOJUIEKIHUS HACEKOMBIX C Pa3MYHBIMU THUIIAMU OKpPACKH, HaOOp IUIONOB U
cemsiH, koyuiekuusi «lIpumepbl 3alIUTHBIX MPUCIIOCOOJICHUM Yy KUBOTHBIX», MOAENb «OCHOBHbBIC
HaIlpaBJIEHUs SBOIIOLUNY, 00bEMHAs MojielIb «CTpOEHUE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduyeckas kapra Mupa, KOJUIeKIus «@OopMbl COXPAHHOCTH UCKOTTAEMBIX KUBOTHBIX
U pacTeHui», Mozenb ammukanus «llepekpéct xpoMocom», BilakHble mpenaparsl «Passurue
Hacekomoro», «Pa3Butue marymku», Mukpomnpenapar «/lpozoduna» (Hopma, myrauuu (Gopmbl
KpBUIBEB U OKPACKH TEJa).

JlabGoparopHble U NpaKkTHYecKue padoThbl:

Jlaboparopuas padota Ne 1. «CpaBHeHue BUAOB 110 MOPPOJIOTUIECKOMY KPUTEPHUIO».

Jlaboparopuass pabora Ne 2. «Onucanwe TPHUCIOCOOICHHOCTH OpraHm3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHHE M pa3BUTHE KU3HHU HA 3eMuie.

JloHay4yHble TPEACTABICHUS O 3apOKACHUM XU3HU. HaydHble TUNOTE3bl BO3ZHUKHOBEHUS
KU3HU Ha 3emiie: aOuoreHe3 M MaHcrepMmus. XUMHUYECKas 3BOJIONUS. AOHOTeHHBIN CHUHTE3
OpPraHWYECKUX BELIECTB U3 HEOPTraHMYECKUX. DKCIEPUMEHTAIBHOE MOATBEPKICHUE XUMHUYECKOU
sBomonni. HauvanpHbie 3Tambl Ouosiornyeckoi sBomonuu. ['unoreza PHK-mupa. dopmupopanue
MEMOpaHHBIX CTPYKTYp U BO3HHUKHOBEHHE MPOTOKJICTKU. [lepBble KIETKM W HMX HBOJIOLHS.
dopMUpOBaHNE OCHOBHBIX TPYIII )KHUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emie mo spam u nepuogam. Karapxeit. Apxeickas U mpoTepo3oncKas
opsl. [laneosolickas spa u e€ nepuoabl: KeMOPUHUCKHUH, OpIOBUKCKUN, CHIIYPUMCKUHN, IEBOHCKUH,
KaMEHHOYTOJIBHBIN, IEPMCKHUH.

Me3o30iickas 3pa 1 €€ nepuoibl: TPHACOBBIN, FOPCKHI1, MEJIOBOM.

Kaiino3zoiickast 3pa u €€ nepuo/ibl: MajeoreHOBbIA, HEOr€HOBBIN, aHTPOIIOT€HOBBIH.

XapakTepucTuka KiIuMaTa M Te0JIOTMYECKHUX mpoueccoB. OCHOBHbIE ATalbl 3BOJIOLUU
PaCTUTENHHOTO U KUBOTHOTO MUpa. ApoMop(ho3bl y pacTeHui U )KUBOTHBIX. [losiBNIEHNE, paclBeT U
BBIMUpaHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCKOro MHUpa Kak OTpakeHHe HBONIIOIMHU. OCHOBHBIE CHUCTEMAaTHUYECKHE
TPYIIIBI OPTaHU3MOB.

OBoironMs  4eloBeKa. AHTPOIIOJIOTHMS Kak Hayka. PasBuTue mpenctaBieHM O
MIPOUCXOXACHUN YesoBeka. MeToibl n3ydueHust anTponoreHesza. CxoCcTBa U pa3inyusl YeJIOBeKa U
AKUBOTHBIX. CHCTEMaTHYECKOE MOJIO0KEHNE YEIOBEKa.

HBwxkymme cuibl  (pakTophl) aHTpomoreHe3a. HacneAacTBeHHas W3MEHUHMBOCTh H
€CTeCTBeHHbIN 0TOOop. OOIIecTBeHHBIH 00pa3 *KU3HU, U3TOTOBJICHUE OPYAUN TPYJa, MBIIUICHUE,
peusb.

OcCHOBHBIE CTaaUU W BETBH OHBOJIOIMU YETOBEKA: aBCTPAIONUTEKH, YETOBEK yMENbIH,
Uenosek npamoxoasamuni, YemoBek HeaHepTaabckuid, YenoBek pazymHbiid. Haxonku uckomaembix
OCTAaTKOB, BpPEMsI CYIIECTBOBAHHUs, 00JIACTH PACIPOCTPaHEHHs, 00BEM TOJOBHOTO MO3ra, o0Opa3s
KU3HH, OPYIHSL.

YenoBeueckne packl. OCHOBHBIC OOJBIIHE pachkl: €BpOIeouHas (eBpas3uiickasi), HErpo-
aBcTpajougHas  (PKBaTOpUaNbHas), = MOHTOJIOMAHAs  (a3MaTCKo-aMepuKaHckas).  UepTsl
MPHUCTIOCOOJICHHOCTH TPEACTaBUTENEH YeTOBEYECKUX pac K YCIOBUSM CYyIIecTBOBaHUs. EAMHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdemoHcTpaumnu:

[Moptpetsr: @. Pean, JI. Tlactep, A. 1. Onapun, C. Mumnep, I'. FOpwu, Y. JlapBus.

Tabmuubr u cxembl: «Bo3aukHOBeHHEe COJIHEUHON CHUCTEMBI», «Pa3BUTHE OpPraHUYECKOTO
mupa», «PactutenpHas kietka», <« KuBoTHas kierka», «lIpokapumoruueckas KieTkay,



«CoBpeMEHHas CHCTEMa OPraHUYecKoro mupay», «CpaBHEHHE AHATOMHYECKMX YEpPT CTPOEHUS
YeJI0BeKa U 4YeJOBEKOOOPa3HBIX 00e3biH», «OCHOBHBIE MeCTa IaJCOHTOJOTHMYECKUX HaXOJO0K
IIPEAKOB COBPEMEHHOI'O 4elIoBeKa», «/IpeBHenmue moan», «lpeBHue moam», «llepseie
COBpPEMEHHBIE JTIOANY», «YenoBeuecknue pacbi».

Ob6opynoBanue: Mmymspku — «lIporcxoxkaenune yemoBeka»  (OIOCTBI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHAepTaliblla, KPOMAHBOHIIA), CJICNKU WIU H300paKEeHUS KaMEHHBIX OpYAMid
MEePBOOBITHOTO 4YelOBeKa (KaMHH-YONIEphl, pyOuia, ckpedsia), T€OXpOHOJOTrHYecKas TabuIa,
KoJuieKUuus «@OpMbI COXPaHHOCTH UCKOMAEMBbIX KUBOTHBIX U PACTCHUI.

JlabGopaTropHble U NpaKkTHYecKue padoThbl:

[TpakTuueckas padora Ne 1. «/3yueHue MCKOMAEMBIX OCTAaTKOB PACTCHUU U KUBOTHBIX B
KOJUIEKLIASAX».

OKcKypcusi «OBOJIIOLMSI OPraHUYECKOr0 MHpa Ha 3emiie» (B €CTECTBEHHO-HAY4YHBIH HIIM
KpaeBeaueCKUl My3eil).

Tema 3. Opranu3mbl 4 OKPYKAKIIAS Cpeaa.

DKOJIOTHS KaK HayKa. 3aJauM U pa3/iesibl SKOJIOTMH. MeToIbl 3KOJOTMYECKUX UCCIEIOBaHUM.
DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOI'O YEJIOBEKA.

Cpenpl oOuTaHus OpraHU3MOB: BOJHAs, Ha3eMHO-BO3/yIlIHAs, MOYBEHHAs,
BHYTpUOpPraHU3MEHHasl.

Okonoruveckre (aktopel. Kiaccudukaius >SKOIOTHYECKUX (PaKTOPOB: aOWOTHUECKHE,
OMOTHYECKHE U aHTPOIOTeHHBIE. J[eCTBHE HKOIIOTHIECKUX (PAaKTOPOB HA OPraHU3MBI.

AbOunotnyeckue  (akTOpel:  CBET,  TEMIEparypa,  BIAKHOCTh.  DOTOMEPUOIU3M.
[IpucnocoOneHust OpraHu3MoB K JeiCTBHIO a0uOTHYECKUX (PaKkTOpoB. buomoruvyeckue puTMbl.

buotnueckue gakropsl. Bunbl OMOTHUECKUX B3aMMOACHCTBUI: KOHKYPEHIIHSI, XUIITHUYECTBO,
cum6buo3 u ero ¢opmel. [lapasutusm, koomneparus, MyTyaanu3M, KOMMEHCAIN3M (KBapTUPAHCTBO,
HaxJeOHUYECTBO). AMEHCATU3M, HEWTpaau3M. 3HayeHHe OMOTMYECKMX B3aUMOJEHCTBHH s
CYIIECTBOBAHUS OPraHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKU monyiasiuu. OCHOBHBIE TOKAa3aTeNU  MOIMYJISIHNU:
YHUCJIEHHOCTh, IUIOTHOCTh, pPOXKIA€MOCTh, CMEPTHOCTb, MPHUPOCT, Murpauus. JluHamuka
YHCJIEHHOCTHU MOMYJISILIMY U €€ peryJisiusl.

JdemoHcTpauuu:

[Moptpetsr: A. I'ymGonear, K. @. Pynwe, O. ['ekkens.

Tabmuuel u cxemsl: kapta «lIpuponHsie 30HBI 3emau», «Cpeapl 0OUTaHHS OPraHU3MOBY,
«®Dotonepuoguszm», «llomymauum», «3aKOHOMEPHOCTH POCTAa  YUCIEHHOCTH  IOMYJISALUN
uHpy30pun-Typenbkn», «lIumessle nenmny.

JlaGopaTopHble U IpaKTHYeCKUEe padoThI:

JlabopaTtopHas pabora Ne 3. «Mopdomornyeckrne 0COOEHHOCTH PACTEHHH W3 Pa3HBIX MECT
OOUTaHU.

JlabopaTtopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

ITpakTruyeckas padora Ne 2. «I[Tocuér MIOTHOCTH MOMYJISILMNA Pa3HBIX BUAOB PACTCHUI».

Tema 4. CooOmecTBa M IKOJIOTHYECKHE CHCTEMBI.

Coo011ecTBO OpraHu3MoB — 6Mo1eH03. CTPYKTYpbI OMOIIEH03a: BUI0Bas, IPOCTPAHCTBEHHAS,
Tpoduueckas (nuuiesas). Bunpl-noMmuHanTel. CBsI3U B OHOLIEHO3E.

Dkojoruyeckre cucreMbl (dkocuctemsl). [loHaTtne 00 »sKocuctemMe U OHUOreoleHO3e.
OyHKIMOHANBHBIE  KOMIOHEHTHl  AKOCHCTEMBI:  MPOJYLUEHThl, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopor BemiecTB M MOTOK JHEPruM B HKocucTeMe. Tpodudeckue (MHILEBbIE) YPOBHU
skocucteMbl. [Tumessie nenu u cetu. OCHOBHBIE MTOKA3aTeNN SKOCUCTEMBI: Oromacca, MpOayKLHs.



DKOJIOTHYECKHEe TMHpaMUIbl: TMPOIYKIUH, YHUCICHHOCTH, Ouomaccol. CBOWCTBa 3SKOCUCTEM:
YCTOMUYMBOCTB, CAMOpETyIsLus, pa3Burue. CyKieccusl.

[IpuponHble 3KOCUCTEMBI. ODKOCHUCTEMBI 03€p M pPEK. ODKOCHCTEMA XBOMHOIO WM
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpONIOTEHHBIE JKOCHCTEMBI. ATPOIKOCHCTEMBI. YpOoskocucreMbl. buonorndyeckoe u
X035IIICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM U YPOOIKOCHCTEM.

buopasnoobpaszue kak QakTop ycToluumBOCTH 3KOocucTeM. CoxpaHeHHe OHOJIOTHYECKOTrO
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuipl, coctaB u cTpykrypa ouocdepst. XKuboe
BemecTBo u ero (GyHkiuu. OcobeHHOCTH OMOChEephl Kak T00aTbHONM 3KOCUCTEMBIL. [IlnHamMIdeckoe
paBHOBecHe U 00paTHast CBs3b B Onocdepe.

KpyroBopoTbl BemecTB u OHOT€OXMMHUYECKHE IUKJIBI 3JIEMEHTOB (yIJiepoa, azoTa).
3oHanpHOCTH OHOochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuecTBO B Onmocdepe 3emnn. AHTponoreHHble u3MeHeHus B Ouocdepe. ['nmodanbHble
HKOJIOTMYECKUE TTPOOIIEMBI.

CocymiectBoBanue npupoisl U yenoBedecTBa. CoxpaHeHHe OMOpa3sHOOOpa3usi Kak OCHOBA
ycroitunBoct Onocdepbl. OCHOBAa pallMOHAIBHOTO YIPaBICHHUS MPUPOAHBIMU PECYpCaMH U HX
ucnoibp3oBanue. JlocTmkeHust OMOJIOTHH M OXpaHa IPUPOIBI.

JdemoHcTpaumuu:

[Hoptpetsr: A. [Ix. Tencinu, B. H. Cykaués, B. 1. Bepuanckuid.

Tabmuupr 1 cxemsl: «llumessie nenu», «buoneHos: coctaB U CTpykTypay, «IlpupogHbie
coobmiectBay, «llemn mnuraHus», «IKojorumyeckas mnupamuua», «buochepa u yenoBek»,
«DQKocHucTeMa MIMPOKOIMCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTO Jiecay, «bruoieHo3 BogoéMay,
«ArporneHo3», «[IpuMepHbIe aHTPOTIOTeHHBIE BO3ACHCTBHSI HAa IPUPOAY», «BaxkHellne NICTOYHUKU
3arps3HEHUs] BO3/yXa M TPYHTOBBIX BoI», «I[louBa — BakHeHIas cocraBisgmomas Ouocheps»,
«®DakTopsl nerpagamnuu nousy, «IlapHukoBeIil 3¢ dexT», «DakTopsl PaIUOaAKTUBHOTO 3arpsi3HEHUS
ouocdepn», «OO0mas cTpykrypa Ouocdeps», «PacrnpocTpanenune xu3Hu B Ouochepe,
«O30HOBBII 3KpaH Ouochepr», «KpyroBopor yriepoma B Oumochepe», «KpyroBopor azora B
TIPUPOIEY.

O6opynoBanue: Mojenb-anuiMKanus «Tunuyasle OMoLEeHO03bl», Tepbapuil «PacturenabHble
cooOmiecTBa», Koyulekuuu «buoneHos», «BpeauTenn BaKHEMIIMX CENbCKOXO3SHCTBEHHBIX
KyIbTyp», Tepbapud ¥ KOJJIEKIMHW PpACTeHHM M IKUBOTHBIX, MPUHAAJSKANIME K pPa3HBIM
HKOJIOTHYECKUM Tpynnam oaHoro Bujaa, Kpachas kuura Poccuiickoit ®@enepanuu, n3o0paxeHus
OXpaHsIeMbIX BHJIOB PACTEHUN U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOI'PAMMLBI 110 BHOJIOTHMHM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBiMBarOTCS TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUS
00y4aroImuMHUCs MPOrpaMM CpPEIHEro OO0INero oOpa3oBaHMA: JIMYHOCTHBIM, METANpPEIMETHBIM M
IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pe3ylbTaTOB OCBOEHUS IpeaMmera «buoorus» BbIIEICHBI
CJIEIYIOILME COCTABJISIONIME: OCO3HAHNUE 00YUAIOIIMMHUCS POCCUNUCKON IPaXKJaHCKON UIEHTUYHOCTH
— FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH U CaMOOIIPEICIICHUIO, HAIMYUE MOTHUBALUU K
00y4eHHI0 OMOJIOTHH, IIeJICHANIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIEHUI JTMYHOCTH Ha OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKHUX TPATUIHMNA Pa3BUTHUS OMOJIIOTMYECKOTO 3HAHUS, TOTOBHOCTD
U CIIOCOOHOCTh OOYYaroIUXCs PYKOBOJCTBOBAaTbCS B CBOEH JIEATENBHOCTH ILIEHHOCTHO-
CMBICIIOBBIMH YCTAaHOBKaMH, MPHUCYIIUMH CUCTEME OHOJIOTHYECKOTO 00pa3oBaHUs, HAJIUYUE
HKOJIOTUYECKOr0 ITPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh 1€ U CTPOUTD KU3HEHHBIE TUIAHBI.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHUs IpeaMeTa «bHOoJIOTHs» JOCTUTAOTCS B EOUHCTBE
y4eOHON W BOCIHUTATEIBHON JESTEIBHOCTH B COOTBETCTBHHM C TPAJAWLIUOHHBIMH POCCHICKHMHU
COLIMOKYJIbTYPHBIMHM, HCTOPHUYECKMMU M JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHM, NPUHSATBIMU B
o0IIecTBe MpaBHJIaMH W HOPMaMHU IIOBEIEHUS M CIIOCOOCTBYIOT MpOLECCAM CaMOIO3HAHUS,
CaMOBOCIIUTaHUSI M CaMOpa3BUTHUS, Pa3BUTUS BHYTPEHHEH NO3ULUM JIMYHOCTH, NATPUOTHU3MA,
YB&)KEHHs K 3aKOHY W IIPaBONOPSAKY, YEJIOBEKY Tpylda M CTaplieMy IIOKOJEHHMIO, B3aMMHOIO
YBa)KEHMsI, 0EPEKHOT0 OTHOLIEHUSI K KyJIbTYPHOMY HACJIEAMIO U TPaJULIUsIM MHOTOHALIMOHAJILHOTO
Hapoza Poccuiickoit denepanuu, npupoae U OKpyKarouiei cpene.

JIMYyHOCTHBIE Pe3yJbTaThl OCBOCHMs y4deOHOro mpeamera «BHOJOrHs» IOJKHBI OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaroIIUXcs PYKOBOJACTBOBATHCA C(HOPMHUPOBAHHOW BHYTpEHHEH
MO3UIMEN JINYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTALUN, TO3UTUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIIUX TPAJULIUOHHBIM LIEHHOCTSIM POCCHIICKOro 00IIeCTBa, paCUIMPEHNE KU3HEHHOTO
OMBITA U ONBITA JEATEIBHOCTH B MPOLIECCE PEaTU3alMU OCHOBHBIX HAIPABICHUN BOCIUTATEIBHOU
NEeATEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

COPMHPOBAHHOCTh  TPAXKAAHCKOM  MO3MLIMU  OOydaromierocs Kak  aKTUBHOIO U
OTBETCTBEHHOT'0 YWJIEHa POCCUIICKOT0 O0IIECTBa;

OCO3HaHME CBOMX KOHCTUTYLMOHHBIX TMpaB M OOS3aHHOCTEH, YyBaXX€HME 3aKOHAa U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH AESITENbHOCTH MPHU CO3JaHUHM Y4YEOHBIX MPOEKTOB,
pelIeHnr y4yeOHbIX U MTO3HABATeNIbHbIX 33/1a4, BBIMOJIHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIPEAETATh COOCTBEHHYIO MO3UIIMIO M0 OTHOIIEHUIO K SIBJICHUSM COBPEMEHHOM
KHU3HHU U OOBACHATH €€;

YMEHHUE YUYUTHIBATh B CBOMX JIEHCTBUAX HEOOXOAUMOCTh KOHCTPYKTHBHOI'O B3aMMOJAEHCTBUS
Jro/iel ¢ pa3HbIMHU YOEKACHUSMH, KYJIbTYPHBIMHU IIEHHOCTSIMU U COLIMAIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHMYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHUS Yy4eOHBIX,
ITO3HABATEJIBHBIX U UCCIIEIOBATEIBCKHX 3a/1a4, YBAXKUTEIBHOTO OTHOIIEHHUS! K MHEHHUIO ONIIIOHEHTOB
MpHU 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJEPKaHUS;

TOTOBHOCTh K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) IaTPUOTHYECKOr0 BOCIIUTAHMSA:



c(hOPMHUPOBAHHOCTh POCCUHUCKOM TPAXKITAHCKON HIACHTUYHOCTH, MATPUOTH3MA, YBAXKEHUS K
CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH Iepell PoanHOM, ropnocTy 3a cBOM Kpai, cBoro Poauny,
CBOMH SI3BIK U KYJBTYPY, IPOIUIOE U HACTOSIIIEE MHOIOHAIIMOHANILHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACIEIUIO U MaMSATHUKAM MPUPOJIbI, JTOCTUKEHUIM
Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIIE;

CIOCOOHOCTH OLIEHHMBAThH BKJIAJ] POCCHICKUX YUYEHBIX B CTAHOBJICHHE U Pa3BUTUE OMOJIOTHH,
MOHUMAaHUs 3HA4YeHHUs OWOJIOTMM B TIO3HAHMM 3aKOHOB TPUPOJBI, B JKU3HH YEJIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

ujeitHas yoe:xx IEHHOCTh, TOTOBHOCTH K CIYXEHHIO U 3auute OTeyecTBa, OTBETCTBEHHOCTH 32
ero cyanoy;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX IECHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, ITUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OLICHHMBATh CUTYAlUIO M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICH Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIero;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTENSAM, CO3JaHUI0 CEMbU HA OCHOBE OCO3HAHHOI'O
MPUHATUS LUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TpAaaULUSIMU HapoaoB Poccun;

4) 3cTeTHYECKOTr0 BOCTIMTAHUS:

ACTETHYECKOE OTHOIIECHUE K MHPY, BKIIIOYAs ICTCTHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUI;

IMOHMMAaHHE SMOLMOHAIIBHOTO BO3ACHCTBUS dKUBOK MPUPOABI U €€ HEHHOCTH;

TOTOBHOCTh K CaMOBBIPA)KEHHUIO B pa3HbIX BHJIaX HCKYCCTBA, CTPEMJICHUE MPOSBIATH
KauecTBa TBOPUYECKOM JIMYHOCTH;

5) ¢puznueckoro BocnuTaHus, (GOPMUPOBAHUSA KYJIbTYPbI 310POBbSI H 3MOLMOHAJIBHOI0
Os1aromosty4ms:

MMOHMMAaHUE M pean3alus 3J0pOBOTO M Oe30macHOro obpasza KU3HH (370pOBOE TMUTAHUE,
COOJII0JIEHNE TUTHEHUYECKUX TMPAaBWJI U HOPM, COATaHCHPOBAHHBIM PEXUM 3aHSATUH U OTIbIXA,
peryisipHasi puzHUecKasi akTUBHOCTB), O€PEXHOT0, OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOIICHHUS
K COOCTBEHHOMY (DPU3MUECKOMY U ICUXHUYECKOMY 3/I0POBBIO;

MMOHMMAaHKE IIEHHOCTH MPaBUI WHINBUAYAIBHOTO U KOJIJIEKTUBHOTO OE€30MacHOTO MOBEICHUS
B CUTyalUsIX, YIPOXKAOIINUX 3/I0POBbIO U KU3HU JIHOJEH;

OCO3HAaHWE TIOCTEACTBUNM W HENpPUATUS BPEAHBIX MPHUBBIUEK (YMOTPEOJICHUS aTKOTOJIA,
HApPKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYly, OCO3HaHHUE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K aKTHBHOH NEATEIBHOCTH TEXHOJOTUYECKOW W COIMAIIbHOW HAIpaBJICHHOCTH,
CIIOCOOHOCTh MHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSTEIIHHO BBITIOJHSTH TAKYIO JAESTEIHHOCTD;

WHTEpEC K pa3nuyHbIM chepam NpodecCHOHATHHOU NesSTENbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOpP Oynyiiel mpodeccuu 1 pealn30BbIBaTH COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOpa30BaHUIO HA TPOTSIKEHHH BCEM
KU3HH;

7) IKOJIOrM4Y€eCKOro BOCIIMTAHMS:

AKOJIOTUYECKH IIeJIeCO00pa3HOE OTHOIIEHUE K MPHUPOJAEC KaK MCTOYHHWKY KHU3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBaHMS,



MOBBIIICHUE YPOBHS JKOJIOTHYECKON KYJIBTYPBI: TNPUOOPETCHHE ONbITa IIAHWPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOKHBIX ITOCIEACTBHUM JJIsI OKPYKAIOLIEH CPENIbL;

OCO3HaHUeE TT100aTHHOT0 XapaKTepa KOJOTUIECKUX MPOOJIEM U MMyTEeH UX PEHICHHUS;

CIOCOOHOCTH UCTOIB30BaTh MPUOOPETACMbIE TIPHU U3YICHUH OUOJIOTUN 3HAHUS U YMECHHUS TIPU
penieHnn mpoOieM, CBS3aHHBIX C PAalMOHAIBLHBIM IPUPOJIONOIH30BAaHUEM (COOIIOICHUE MPABUI
MOBE/ICHUS B IPUPO/IC, HAITPABICHHBIX HA COXPAaHEHHUE PABHOBECHUS B DKOCHUCTEMAaX, OXPaHy BUJIOB,
IKOCcUCTeM, OMocdepbl);

AKTUBHOE HEMPUSATHE NECUCTBUINA, MPUHOCSIIMX BPEI OKPYKAIOIIEH IPUPOAHOMN Cpesie, YMEHUE
MIPOTHO3UPOBATH HEOIArONMPHUATHBIC SKOJIOTHUYECKUE TOCISACTBUS MPEITPUHUMAEMBIX TEHCTBUN U
MpeIOTBpALATh HX;

HAJIMYAE PA3BUTOTO 3KOJOTMYECKOTO MBIIUICHHUS, SKOJIOTMYECKOW KYJIbTYpPbI, OIBITA
JEATEIIbHOCTH  DKOJOTMYECKOM  HANpPABIEHHOCTH, YMEHHS  PYKOBOJCTBOBATbCA HMHU B
[03HABATEJIbHOM, KOMMYHMKATUBHOW M COLMAJIBHOM IIPAKTUKE, TOTOBHOCTHM K YYAaCTHIO B
MPAKTUYECKOU IEATEIbHOCTH IKOJIOTMYECKONM HAMPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

c(hOpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKl M OOUIECTBEHHOW IMPAaKTHUKH, OCHOBAHHOTO Ha JUAaJore KyIbTyp, CHOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;

COBEPUICHCTBOBAHHE SI3bIKOBOM M YUTATEJIbCKOM KYJIbTYPbl KaK CPEACTBA B3aUMOJCHUCTBUSA
MEK]Y JIFOJIbBMU U TTIO3HAHUS MUPA;

MMOHMUMAaHUE CrHenu(PUKA OWOJIOTUM KaK HAayKd, OCO3HaHHS €€ poiu B (HOPMHUPOBAHHH
paIMOHaIBbHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUM IEJIOCTHOIO MPEACTaBICHUS 00 OKpYXKarolleMm
MHpE KaK O €UHCTBE MPHUPO/IbI, YEIOBEKA U OOIIECTBA, B [IO3HAHUU MTPUPOJTHBIX 3aKOHOMEPHOCTEH
Y PEIICHUH MPOOJIeM COXPaHECHHUSI MPUPOTHOTO PAaBHOBECHS,

yOeXAEHHOCTh B 3HAYMMOCTH OHMOJOTHHU [UIsl COBPEMEHHOW ITMBUIIM3AIMH: O0ecredYeHus
HOBOTO YpPOBHSI Pa3BUTHS MEIUIIMHBI, CO3/IaHUE TEPCHEKTUBHBIX OMOTEXHOJIOTUN, CIIOCOOHBIX
pemaTh pecypcHble MpoOJIeMbl Pa3BUTHSI YEJIOBEYECTBA, MOMCKA MyTEeW BBIXOJA W3 TJIOOATBHBIX
9KOJIOTUYECKHUX MpoOJeM U 00ecreueHus mepexoaa K yCTOWYMBOMY Pa3BUTHUIO, PAIMOHATIBEHOMY
WCIIOJIH30BAaHUIO MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TOJYyYEHUU OMOJIOTMUECKUX 3HAHWUU B IEJSAX TOBBIMIEHUS OOIIeH
KYIbTYpbl, €CT€CTBEHHO-HAYYHOH TPAMOTHOCTH, KaK COCTaBHOM dYacTu (yHKIIMOHAIbHOU
TPaMOTHOCTH O0y4aromuxcs, GopMUpyeMOil IPU U3y4eHUN OUOJIOTUH;

MMOHMMAaHUE CYIIHOCTH METOJOB IO3HAaHHUS, HCIOJIb3YEMbIX B ECTECTBEHHBIX HayKax,
CIOCOOHOCTH UCIONB30BaTh TMOJydyaeMble 3HAHUS i aHajdu3a W OOBACHEHUs SBICHUN
OKPY’KAaIOIIEr0 MHpAa M TMPOUCXOIAIMX B HEM HW3MEHEHUH, yMEHHE JellaTb OOOCHOBAaHHBIC
3aKJTIOYEHUsT Ha OCHOBE HAy4YHBIX (AKTOB M MMEIOIMIUXCSA J@HHBIX C IEJbI0 TOJTyYeHUS
JIOCTOBEPHBIX BBIBOOB;

CIOCOOHOCTh CAMOCTOSITEJIPHO MCIIOIB30BaTh OMOJIOTHYECKUE 3HAHUSA JIJISl PEIICHHS TTpo0IeM
B peabHBIX KU3HEHHBIX CUTYalIUSIX;

OCO3HAHME IIEHHOCTH HAy4YHOM JESITEIbHOCTH, TOTOBHOCTh OCYIIECTBIATH IMPOEKTHYIO M
HCCIIEA0BATENbCKYIO ACSITENbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTH K HEMPEPHIBHOMY O0Opa30BaHUI0 M CcaMOOOpa3oBaHHIO, K
AKTUBHOMY TIOJyYEHHIO HOBBIX 3HAHWUH 10 OWOJOTMM B COOTBETCTBHH C IKU3HCHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIbTATHI



MertanpeameTHble pe3yibTaThl OCBOCHHS yueOHOro mnpeamera «bHOJOTHS» BKIIIOYAIOT:
3HAYUMBIC JUIi  (OPMHUPOBAHUS  MHPOBO33PCHHSI  OOydYaIOMUXCS — MEXKIUCIUTUITMHAPHBIC
(MeXIpeIMeTHBIC) O0IIeHAYYHbIC TIOHSTHS, OTPAKAIOIIUE [IETOCTHOCTh HAYYHON KapTUHBI MUPa U
CHenu(pUKy METOAOB IMO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, JHEPTUS,
SIBIICHUE, TIPOIIECC, CUCTEMA, HAyYHBIN (PAaKT, TPHUHIIMII, TUTIOTE3a, 3aKOHOMEPHOCTbD, 3aKOH, TCOPHS,
UCClIeIOBaHe, HaOJNI0/IeHue, H3MEpPEeHHe, HKCIEPUMEHT U JPYTuX), yHHBEpCalbHbIE y4eOHbIE

neiictBus  (mO3HaBaTellbHbIE,  KOMMYHUKATHBHbBIE,  PEryJIATUBHbBIE),  OOECIeunBaroIIne
dbopmupoBanue (GYHKIHMOHAIBHOW TPaMOTHOCTH M COLMAJIbHOW KOMIETEHIMHU OOy4aroluxcs,
CIOCOOHOCTH oOyuaromuxcs UCIIOJIb30BAaTh OCBOEHHBIE MEXIUCIUIUTMHAPHBIE,

MHUPOBO33pDEHYECKHE 3HAHWA M YHHUBEpCaJbHbIE Y4eOHBIC MACHUCTBUS B I03HABATEIbHOW U
COLIMAJIBHOM ITPAKTHKE.

MertamnpeaMeTHbIe pe3ysbTaThl OCBOSHHS MIPOTpaMMbl CPEAHEro o0mero o0pa3oBaHUS
JOJKHBI OTPaKaTh:

OgByajeHne yHHMBEPCAJIbHBIMH Y4¢OHBIMH II03HABATEIbHBIMH JCHCTBUSIMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBHUS:

CaMOCTOSITENILHO  (POPMYIHpPOBaTH M aKTyalM3UpOBaTh MpodieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCI0JIb30BaTh MPU OCBOECHUU 3HAHUN NMPHUEMBI JIOTUYECKOTO MBILUICHUS (aHaIU3a, CUHTE3a,
CpaBHEHHs, Kiaccupukanuu, OOO0OIIeHUs), pPACKPBIBaTh CMBICT OWOJIOTHYECKUX IMOHATUH
(BBLOENIATH UX XapaKTePHbIE IPU3HAKU, YCTAaHABINBATH CBSI3U C IPYTUMU IOHATUSAMU);

ONpEeAEATh ILeNIM JAEATEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU HX JIOCTHXKEHUS,
COOTHOCHUTB PE3YJIbTATHI ACSITEIBHOCTU C TOCTaBICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh OWOJIOTMYECKUE TOHATUS [UIsi OOBsSICHEHUS (PAKTOB M SBICHUN KUBOM
MIPUPOJIbI;

CTPOUTH JIOTUYECKHE pacCyKAeHUs (MHIYKTHBHBIE, JIelyKTUBHbIE, [0 aHAJIOTHUHU), BBISBIATH
3aKOHOMEPHOCTH U TPOTUBOpEUYUsl B PACCMATPUBAEMBIX SBICHUSX, (OPMYIMPOBATH BBIBOJABI U
3aKJIIOUYEHNS;

MPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA I MpPEJCTaBICHUs CYLIECTBEHHBIX CBS3eH U
OTHOIIIEHUH B HW3Yy4YaeMBbIX OHMOJIOTMUECKHMX OOBEKTaX, a TakKe NPOTUBOPEUYHMM pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHbBIX HH(OPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaTrbIBaTh IUIaH peHIeHUs] MPOOIeMbl ¢ YUETOM aHAJIM3a UMEIOIUXCS MaTepUaIbHbIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JCATEIBHOCTb, OLICHMBAThb COOTBETCTBHE pE3YJIBTATOB LENSM,
OLIEHUBATh PUCKU MOCIIEICTBUMN AEATEIbHOCTH;

KOOPJAUHUPOBAaTh U BBINONHATH pabOTy B YCIOBUSX pEaJbHOTO, BUPTYAIbHOIO H
KOMOMHHPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJIEHUE MPU PELICHUH )KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEI0BATENBCKHE eHCTBUS:

BJaJIeTh HABBIKAMU Y4EeOHO-MCCIIEOBATEIBCKOW M IMPOEKTHOM JEeATETbHOCTH, HaBBIKAMHU
pasperieHus mpoodieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IIOMCKY METOJIOB
pelIeHNs TPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB IT03HAHUS;

UCIIOJIb30BaTh PA3JIMUHBIE BUABI JACITEIBHOCTH II0 IIOJIYYEHHIO HOBOIO 3HAHMS, €ro
MHTEpIIpEeTalMM, NMpeoOpa3oBaHUI0 W NPUMEHEHHIO B YYEOHBIX CHUTYyallMsiX, B TOM YHUCIE MpU
CO3/IaHUU YYEOHBIX U COLIMANIBHBIX MPOEKTOB;

(¢bopMUpOBaTh Hay4YHBIH THUIl MBILIUICHUS, BJIAJETh HAYYHOM TEPMHUHOJIOTHEN, KITFOUEBBIMU
MOHATUSIMU U METOJIaMU;



CTaBUTh M (HOPMYIUPOBATH COOCTBEHHBIC 3aJadyd B 0OOpa30BaTEIbHON IEATEIBHOCTH U
KU3HCHHBIX CUTYaIUX;

BBISIBJISTH PUYUHHO-CIICJACTBEHHBIE CBS3U U aKTyallU3UPOBATh 33]1ady, BBIABUTATH TUIIOTE3Y
e€ pelieHus, HaXOIUTh apTyMEHTHI JIJISl JOKA3aTeIbCTBA CBOMX YTBEPKICHUH, 3a1aBaTh MapaMeTpPhl
U KPUTEPUHU PEIICHUS;

aHAJM3UPOBATh MOJIYYCHHBIC B XOJIC PEUICHUS 3a/1a4d Pe3yJIbTaThl, KPUTHYECKU OIICHUBAThH
UX JOCTOBEPHOCTbD, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

JlaBaTh OLICHKY HOBBIM CHTYAIlUsIM, OLICHUBATh IPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA IMOMCK TEepeHOca CPEICTB M CHOCOOOB JCHUCTBHUS B
pohecCHOHATLHYIO CPEy;

yMETh  IEPEHOCHUTh 3HAHWS B  TIO3HABATENBHYID M  TNPAKTHYECKyI0  o0JjacTu
KHU3HEICATCIILHOCTH,

yYMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTel;

BBIJIBUTaTh HOBBIC HWJICH, TNpEIJiaraTh OPUTHHAIBHBIC TIOJXOAbI W PEUICHHS, CTaBUTh
pOOJIEMBI M 33]1a4H, IOIYCKAIIINE alIbTePHATUBHBIC PCIICHHUS.

3) pa6ora ¢ ungopmanmei:

OPUECHTUPOBAThCSI B PA3IMYHBIX HCTOYHHMKAX HH(pOpManuu (TEKCTe Y4eOHOro mocoous,
HAy4YHO-TIOMYJISIPHON JTUTEpaType, OMOIOTMYECKHX CJIOBApPSAX W CIHPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax JmaHHBIX, B VIHTEepHETE), aHATU3UPOBaTh HH(POPMAIMIO PAIMYHBIX BUAOB U (OpM
MIPEJICTABJICHHMSI, KPUTHYECKH OIEHUBATH €€ TOCTOBEPHOCTH M HEIIPOTHBOPEUYUBOCTE;

(GhopMyIIMpOBaTh 3alpoChl W TMPUMEHATh pPa3IMYHBIC METOIBI TPU IOUCKE H O0TOOpe
Ouosiornyeckoit nHpopMaIu, HEOOXOIUMOH JIJIsl BRITIOJTHEHUS YYeOHBIX 33/1a4;

NpUOOpETaTh OIBIT WCIOJIB30BaHUS HH(DOPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHIA,
COBEPIICHCTBOBATh KYJIBTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO ~ BBHIOMpATh ONTHUMANbHYIO (GOpMy TpPEICTaBICHHUS OHOIOTHYECKOU
uHpopManuu (CXembl, rpaduKu, TUarpaMMbl, TaOJIHIIbI, PUCYHKH H JAPYroe);

WCIIOIb30BaTh HAYYHBIA SI3bIK B Ka4deCTBE CpeACTBAa NpH paboTe C OMOJOTHYECKON
nH(poOpMaNueld: TMPUMEHATh XUMHYECKHe, (U3MYECKHE M MAaTeMaTHYCCKUE 3HAKU U CHMBOJIBI,
dbopmynel, abOpeBUATypy, HOMEHKJIATYPY, WCIOJIB30BaTh U MpeoOpa3oBhIBATH 3HAKOBO-
CUMBOJIMYCCKUE CPEICTBA HATJISTHOCTH;

BJAJICTh HAaBBIKAMHM  pAcllO3HABaHHWS W  3allUThl  WHPOpPMANuU, HHOOPMAIIMOHHON
0€30MacCHOCTH TUYHOCTH.

OgJiaieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH € CTBHSIMU:

1) oomenne:

OCYIIECTBIISAITH KOMMYHHKAITUHU BO BCeX chepax jKM3HH, aKTHBHO YYaCTBOBAThH B TUATIOTE WITH
JUCKYCCHH TIO CYIIECTBY 00CYKIaeMOi TeMbI (YMEHHE 3a/1aBaTh BOIIPOCHI, BBICKA3bIBATh CYXKICHUS
OTHOCHUTEIILHO BBITIOJNHEHHS TMpeiaraeMoi 3aJiadu, yYUTBIBATh WHTEPEChl W COTJIACOBAHHOCTH
MO3UIUH IPYTUX YYACTHUKOB JHAJIOTA W JUCKYCCHH);

pacrno3HaBaTh HeBepOaIbHBIE CPEICTBA OOIICHUS, TOHUMATh 3HAYCHHE COIMANLHBIX 3HAKOB,
MPEINOChIJIOK BO3HUKHOBEHHUS KOH(MDIMKTHBIX CHTyallMid, YMETh CMST4aTh KOH(JIMKTHI U BECTH
MIEPETOBOPHL;

BIIQJIETh Pa3UYHBIMU CIIOCOOAMHU OOIIEHUS W B3aUMOJCUCTBHUSA, MOHUMATh HAMEPEHUS
JOPYTHUX JIIOJCH, TPOSBISATh YBOKUTEIBHOE OTHOIIEHUE K COOSCEHWKY M B KOPPEKTHOH (opme
(OpMyIIMPOBATH CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUIHO M3JIaraTh CBOKO TOYKY 3PEHUS C HCIIOh30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eSITeJIbHOCTh:



MOHUMATh M HCIIOIB30BaTh IMPEUMYINECTBA KOMAHIHOW M WHAMBHIyalbHOW pPabOTHI MpH
pemeHn OMOJOrHYecKor MpoOIeMbl, 0OOCHOBBIBATE HEOOXOAMMOCTh MPUMEHEHHUS! TPYHIOBBIX
(dbopM B3aMMOACHCTBUS MPH PEIICHUH Y4eOHOH 3a1auu;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JCHCTBHHM C y4&€TOM OOIIMX HHTEPECOB M
BO3MOYKHOCTEH Ka)KI0T0 YWiIeHA KOJUIEKTHUBA;

NPUHUMATh [I€JH COBMECTHOM IESTEIbHOCTH, OPTaHU30BBIBAaTh U KOOPIMHUPOBATh JICHCTBUS
no e¢ IOCTIKCHMIO: COCTABIATH IUIAaH JEHCTBUH, pacnpeaeisTh POl C Y4E€TOM MHEHHH
YYaCTHHUKOB, 00CYK/1aTh pe3y/IbTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAU4eCTBO CBOETO BKJIAJA M KaKAOTO YYaCTHHKA KOMaH/bl B OOIIMI PE3yNIbTaT 10
pa3pabOTaHHBIM KPUTEPHUSIM;

IpeJularaTb HOBBIE TPOEKTHI, OICHWBATh WJAEU C TO3WLIUM HOBU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATH O3UTUBHOE CTPATETNMYECKOE OBECHUE B PA3JIMUHBIX CHUTYalUsX, POSBISAT
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIHATHBHBIM.

OBJ1aieHN e YHUBEPCATBLHBIMH PEryJIATHUBHBIMH J1€fiCTBHAMU:

1) camoopranu3anus:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS IS BHISIBIICHHS IPOOJIEM U MX PEIICHHS B )KU3HEHHBIX
Y YYeOHBIX CUTYaIUsIX;

BBIOMPATh Ha OCHOBE OMOJOTMYECKHX 3HAHHWU IIEJICBBIC M CMBICIOBBIC YCTAaHOBKH B CBOHMX
JEUCTBUAX M IOCTYIKaxX IO OTHOLICHUIO K XWUBOW IPUPOJAE, CBOEMY 3J0POBBI0 M 340POBBIO
OKpYKaIOIINX;

CaMOCTOSITENIHO OCYLIECTBIIATh IO3HABATENbHYIO JESTENbHOCTb, BBIIBISATH IPOOJIEMBL,
CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 3a/1a4l B 00Pa30BaTEIbHON NEATEIBHOCTU U KH3HEHHBIX
CHUTYaIHsIX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH PEHICHUS MPOOJIeMbl C YYETOM HMEIOIUXCS PECYpCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPEINOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHTYAIIHsIM;

pacImmpsATh paMKH y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX TPEATTOUTEHHIA;

JeTaTh OCO3HAHHBIN BBIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 3a PELICHHE;

OLIEHUBATh MPHOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO LIMPOKOW SPYIUIMM B Pa3HBIX 001acTAX
3HaHU, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYpPHBIN YPOBEHD.

2) CaMOKOHTPOJIb!

JlaBaTh OIIEHKY HOBBIM CHTYyallUsM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLICHUBAThH
COOTBETCTBHE PE3YJIHTATOB LIEISIM;

BJIaJIETh HABBIKAMH MTO3HABATEIHHON pedIeKCHH KaK OCO3HAHWS COBEPIIAEMBIX NEHCTBUN U
MBICTHTEBHBIX MPOIECCOB, UX PE3YJIbTaTOB M OCHOBAHMM, UCTIOIH30BATH MPUEMBI PeQIICKCHUU IS
OLIEHKU CHTYalllH, BHIOOpa BEPHOTO PEIICHHS,

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS 10 UX CHIKEHHUIO;

NPUHUMATh MOTUBBI M aPTYMEHTBI IPYTUX NIPU aHAIIU3€ PE3y/IbTaTOB JIESATEIbHOCTH;

3) npuHsATHE cedsi U APYTHUX:

MPUHUMATD ce0s, TOHUMAsi CBOM HEJOCTATKH U JTOCTOMHCTBA;

MPUHUMATh MOTHBBI M QpTYMEHTHI IPYTUX MPH aHAIIN3E PE3YNIbTAaTOB ACITEIbHOCTH;

MIPHU3HABATH CBOE MPABO U MPABO JPYTUX Ha OMIMOKH;

pa3BUBaTh CITIOCOOHOCTH TOHUMATh MUP C TTO3UIHH JPYroro 4eJI0BeKa.



MNPEIMETHBIE PE3YJBbTATHBI

[Ipenmernsie pe3ynbTarhl ocBoeHus nporpammbl COO mo Ouosornu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crenupuyeckue st yueObnoro mpeamera «buonorus» HaydHble 3HAHHS, YMEHHS U
CIOCOOBl  JICHCTBHI 1O OCBOCHHIO, HMHTEPIPETAMH W TNPEOOpa3OBaHMIO 3HAHUM, BUIBI
JESTEIbHOCTH 110 TOJYYEHHIO HOBOTO 3HAHUS M INPUMEHEHMIO 3HAHWM B Pa3IMUHBIX Y4YEOHBIX
CUTYalUsiX, a TAKXKe B pealibHbIX KU3HEHHBIX CUTYyallUsIX, CBSI3aHHBIX ¢ Ouosioruei. B mporpamme
IpeIMETHBIE Pe3yIbTaThl IPEJICTABICHBI 10 TOJaM 00y4YeHHUSI.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUsI yueOHOro npenmMera «buosnorus» ¢ 10 knacce NOMKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MecCTe W pPOJM OHOJIOTMHM B CHUCTEME HAYYHOTO 3HAHHA
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa M
HAYYHOTO MMPOBO33PEHHS, O BKIIQJE€ POCCHUCKHUX M 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosiornu, PyHKIIMOHAIBHOW TPAaMOTHOCTH YEJIOBEKa I PELICHNS KU3HEHHBIX 33/1a4;

YMEHHE PACKPBIBaTh COJEpKaHHE OMOJIOTMUYECKUX TEPMHUHOB M TMOHSATHM: KHU3Hb, KIIETKA,
opranusm, Metradonu3M (0OMeH BEUIECTB M MpeBpallleHue YHEPTUH), TOMEOCTa3 (CaMOperysuus),
yYpOBHEBAasi ~ OpraHu3alMs  JKUBBIX  CHCTEM,  CaMOBOCIpOM3BEACHHE  (PErmpOIyKIIHs),
HACJIEJICTBEHHOCTh, U3MEHYMBOCTb, POCT M PA3BUTHUE;

yYMEHHE u3Jaratb OWOJIOTMYECKHE Teopuu (KJIETOYHAs, XPOMOCOMHas, MYTallMOHHa,
LEHTpaJbHAsl JOrMa MOJEKyJsipHOW Owuonoruu), 3akonbl (I. Mennens, T. Moprana, H. W.
BaBusioBa) u yueHus (0 LEHTpax MHOrooOpas3usi U MPOMCXOXKIEHUS KyJIbTypHbIX pactenuid H. U.
BasuiioBa), onpeensaTh rpaHulbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHE BIAJeTh METOJAAMHM HAy4YHOTO MO3HAHUS B OHOJOrMM: HAOIIOJCHHE M ONMUCAHHE
KUBBIX CHCTEM, IMIPOLIECCOB U SBJICHUI, OpraHu3anus U TMpoBeleHHE OHOJOTHYECKOrO
OKCIIEPUMEHTA, BBIABM)KCHHE THUIIOTE3bl, BBIIBICHHE 3aBHCUMOCTH MEXIY HUCCIEIyeMbIMU
BEJIMYMHAMH, O0bSICHEHHE MTOJYYSHHBIX PE3Y/IbTAaTOB, UCIIOIb30BAHHBIX HAYUHBIX MOHATHH, TEOpUI
Y 3aKOHOB, YMEHHE JIEJ1aTh BBIBOJIBI HA OCHOBAHUH ITOJIYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJCNATH CYIIECTBEHHbIE MPU3HAKU BHUPYCOB, KJIETOK IPOKAPUOT U 3SYKapuoT,
OJITHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHHW3MOB, OCOOEHHOCTH MPOILIECCOB: OOMEHA BEILECTB U
MIPEBpALCHUs] PHEPTUHU B KIETKE, (POTOCHMHTE3a, IUIACTUYECKOTO0 W HSHEPreTH4eckoro ooOMmeHa,
XEMOCHHTE3a, MHUTO3a, MEHO03a, OIUIOJAOTBOPEHHUS, Pa3MHOKEHUS, WHAMBUAYAJIbHOTO pPa3BUTHUS
opraHusMa (OHTOT€He3);

yYMEHHUE TNPUMEHATh MOJyYeHHbIE 3HAHMs Uil OOBSICHEHUS OWOJIOTMYECKUX IPOLECCOB U
SBJICHUM, Ul MPUHATUS NPAKTUYECKUX PELICHUH B MOBCEIHEBHON XH3HM C ILIEJIbI0 0OecreueHus
0€30IaCHOCTH CBOETO 3/I0POBbS U 370POBbS OKPY>KAIOLIUX JIOAEH, COOMI0IEHHsI HOPM TPaMOTHOT'O
MOBE/ICHUSA B OKpYXKalOIIEed NPUPOIHON cpene, MOHUMaHUE HEOOXOIMMOCTH HCIOJb30BaHUS
JIOCTHKEHUH COBPEMEHHOM OHMOJIOTHH Hu OHMOTEXHOJIOTHIA JIs paMOHAIIBHOTO
MIPUPOIONIOIB30BAHUS;

yMEHHE pelaTh »JJIEMEHTapHble TeHEeTHYeCKHe 3aJadyd Ha MOHO- U JUTHOpUAHOE
CKpEeLIMBaHUE, CLIETUIEHHOE HAacleI0BaHUEe, COCTABIISATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS JUIS
IIpe/icKa3aHus HAacleN0BaHus IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M MpPAaKTUYECKHE pabOThl, COOIIOAATH MpaBWiia IMPH
pabote ¢ yueOHbIM U 1a00opaTOpHBIM 000pYyI0BAHUEM;

YMEHHE KpPUTHUYECKH OLEHUBAaTh M HWHTEPIPETHPOBATh HH(OpMaLMIO OHOIOTHYECKOTO
COJIep’KaHus, BKIIOYAIOUIYIO0 TIICEB/IOHAYYHbIE 3HAHHSA W3 Pa3IUYHbIX MCTOYHHUKOB (CpEICTBa
MaccoBOW HMH(OpMAIMK, HAYYHO-TIONMYJISIPHbIE MaTepualbl), 3TUYECKHUE aCIEKThl COBPEMEHHBIX
HCCIICIOBAHUN B OMOJIOTMN, MEAUIIMHE, OMOTEXHOJIOTHM;



YyMEHHE CO3/1aBaTh COOCTBEHHBIE TIMCBMEHHBIE M YCTHBIE COOOIIEeHHs, 00001Ias
OMOJIOTNYECKYI0 HH(POPMALIHIO U3 HECKOIBKIX UCTOYHHUKOB, TPAMOTHO MCIOJIB30BAaTh MOHSATHIHBINA
anmapaTt OMOJIOTHH.

[IpenmertHbie pe3ynbTaThl OCBOCHUsI yueOHoro npeamera «buonorus» ¢ 11 knacce nOIKHBI
OTpaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUH O MecTe U pOJIM OHOJOTMHM B CHCTEME HAyYyHOrO 3HAHUS
€CTECTBCHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAy4YHOH KapTUHBI MHpa U
HAyYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUUCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ouonoruu, GyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JIJIsl pelIeHHs )KU3HEHHBIX 3a]1aY;

YMEHHUE PACKPBIBATh COJACP)KaHUE OMOJOTMYECKHX TEPMUHOB U TMOHSTUIN: BHUJ, MOIMYJSIHS,
reHO(OH/I, IBOIIOIMS, JBIKYIIUE CHUIIBI ((PaKTOPBI) IBOIIOIMH, PUCTIOCOOIEHHOCTh OPraHU3MOB,
BU000pa30BaHuE, SKOJIOTHYECKHE (PAKTOPBI, SKOCHCTEMA, MPOYLEHTHI, KOHCYMEHTBI, PeIyLIEHTHI,
[[eNU MUTAHUS, YKOJIOTUYEeCKas MIpaMua, OMoreoneHos, ouocdepa;

YMEHHME U3llaratb OHOJIOTHYECKHWE Teopuu (dBoionuoHHas Teopuss Y. JlapBuHa,
CUHTETUYECKasi TEOPHsI IBOJIOLINHN), 3aKOHBI U 3aKOHOMEPHOCTH (3apojbiiieBoro cxojctsa K. M.
bopa, depenoBanusi riaBHBIX HampaBieHudl u myrei sBomoumu A. H. CesepuoBa, ydeHus o
6uocdepe B. U. Bepnanckoro), onpeneisTs rpaHUIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIAJETh METOJaMH HAyYHOTO TO3HAaHUS B OWMOJOTHH: HAOJIOJCHHWE M ONHCAHUE
KHUBBIX CHUCTEM, TIPOLIECCOB W SBJICHUH, OpraHW3alus U TPOBEICHHE OHOJIOTHYECKOTO
OKCIEPUMEHTa, BBIIBM)KCHHE THIIOTE3bl, BBIIBICHUE 3aBHCUMOCTH MEXAY HCCIEIyEeMbIMU
BEJIMYMHAMH, OOBSICHEHHE MTOTyYSHHBIX PE3YJIbTaTOB, UCTIOIB30BAHHBIX HAYYHBIX MOHATHIA, TEOPUI
Y 3aKOHOB, YMEHHE JIe1aTh BHIBOJIBI HA OCHOBAHUU MOJy4YEHHBIX PE3y/IbTaTOB;

YMEHHE BBIJICISATH CYIIECTBEHHbIC MPU3HAKH CTPOCHHS OMOJOTHYECKHX OOBEKTOB: BHUJIOB,
MOMYJISIIAM, MPOIYLIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OMOTe0IIEHO30B U HKOCHCTEM, OCOOCHHOCTH
MPOIIECCOB:  HACJIEACTBEHHOW HW3MEHUMBOCTH, €CTECTBEHHOro OTOOpa, BHMI000pa3oBaHus,
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB, ACUCTBUS HKOJOTHYECKUX (PAaKTOPOB HA OpPraHM3MBbI, IlepeHoca
BEIIECTB M TOTOKA SHEPTHH B JKOCHCTEMaX, aHTPOIOTEHHBIX M3MEHEHHWH B HKOCHCTEMAax CBOECH
MECTHOCTH, KPyTOBOPOTA BEIIECTB U OMOTEOXUMHUECKUX ITUKIOB B Onocdepe;

YMEHHE TIPUMEHSTH MOJYYCHHBIC 3HAHUS JUIsI OOBSCHEHHS OHMOJOTHYECKHX IIPOLIECCOB
SIBIICHHI, JUIS TPHHATUS NMPAKTUYECKUX PEIICHWH B TOBCEIHEBHOW JKU3HU C IIENBI0 00eCTIeueHHs
0€30IaCHOCTH CBOETO 3/I0POBbS U 370POBbS OKPY>KAIOLIUX JIOAEH, COOMI0IEHHs] HOPM TPaMOTHOTO
MOBEJICHUSI B OKpYXarolllel NpUPOJHONH cpene, MOHMMaHUE HEOOXOIMMOCTH HCHOJIb30BAHUS
JOCTHXKEHUH COBPEMEHHOM OMOJIO0TUHU AJIS PAallOHAILHOTO IPUPOIOIIONB30BaHHUS;

yMEHHE pellaTh 3JeMEHTapHble OMOJIOTMYECKHE 3a/lauM, COCTaBIATh CXEMBbl IepeHoca
BELIECTB U SHEPTUU B dKOcHcTeMax (LENH MUTaHUsA);

YMEHHE BBINOJHATH JIabOopaTOpHbIE M MpaKTUYecKue padoThl, cOOMIOAATh MpaBWiia MpU
paboTte ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHE KpPUTHUYECKH OIICHWBATh M HWHTEPIPETUPOBATH HH(OOPMAIHIO OHOIOTHYECKOTO
COJIEp>KaHus, BKIIOYAIOIIYI0 TICEBIOHAYYHBIE 3HAHWUA W3 Pa3NUYHBIX MCTOYHUKOB (CPEICTBa
MaccoBod HMHGOpMAIUM, HAYyYHO-TIONYJSPHBIE MaTepHalbl), paccMaTpuBaTh TI0OATbHBIC
HKOJIOTHYECKHE TPOOIEeMbl COBPEMEHHOCTH, (POpMUpPOBATH MO OTHOLIEHHWIO K HUM COOCTBEHHYIO
MO3HIIUIO;

YyMEHHE CO3/1aBaTh COOCTBEHHBIE THCBMEHHBIE ¥ YCTHBIC COOOIIeHHs, 00001as
OMOJIOTHYECKYIO MHPOPMAIIHIO U3 HECKOIBKIX MCTOYHUKOB, TPAMOTHO MCIOIH30BATh MMOHATHIHBIHN
anmapaT OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosaunuecTBo
Ne HaumeHoBaHue pa3jiesioB U 4ACOB dueKkTpoHHbIE (LM POBbLIE)
n/n TeM NPOrpaMMbl Beero o0pa3oBaTejibHbIE PeCypPChI
1 buonorus kak Hayka 2 bubmorexa LHOK
https://m.edsoo0.ru/7f41¢c292
5 JKuBnie cCUCTEMEI U HX 1 bu6nuoreka [IOK
OpraHu3aIus https://m.edsoo.ru/7f41c292
3 XUMHYECKUN COCTaB U 8 bu6nmoreka [IOK
CTPOCHUE KICTKH https://m.edsoo.ru/7f41¢c292
4 KuzuenesreabHOCTb KJIETKH 6 bubmorexa LIOK
https://m.edsoo0.ru/7f41c292
5 Ezﬁiz);{;:;f;:)e pa3BUTHE 5 Bubmaorexa LIOK
https://m.edsoo.ru/7f41c292
OpraHU3MOB
6 HacnencrBeHHOCTD U 8 bu6mmoteka [IOK
HU3MEHYHUBOCTH OPraHU3MOB https://m.edsoo.ru/7f41¢292
7 Cenekuusi OpraHu3MoB. 3 bu6nuoreka [IOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
8 PezepBHOE BpeMms 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO YACOB 34
I1O ITPOI'PAMME
11 KJIACC
KosauvecTBO
Ne ni/n Haumenopanue pasieios u tem ACOB DJIeKTpOHHbIe (HM(ppoBbIE)
NMPOrpamMmbl Beero o0pa3oBaTe/ibHbIE PeCYpPChI
bu6mmoreka [IOK
. IBOMOIHOKKAs OnONOrHs 9 https://m.edsc%fn.ru/?f4lcc74
2 Bo3HukHOBEHHE U pa3BUTHE 9 bub6nuorexa [IOK
JKU3HU Ha 3emiie https://m.edsoo.ru/7f4lcc74
3 OpraHu3Mbl U OKpYy>Karomast 5 bubnuorexa [JOK
cpena https://m.edsoo.ru/7f41cc74
4 CooO0r1iecTBa v HYKOJIOTHUECKUE 9 bubnmoreka [JOK
CHCTEMBI https://m.edsoo.ru/7f41cc74
5 PeszepBHoe Bpemst 2 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I10O 34

[TPOI'PAMME
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INOYPOYHOE IIJTIAHUPOBAHUE

10 KJIACC
N KosunuyecTBo Jara JIeKTPOHHBbIE U (pPOoBbIE
Tema ypoka 4yacoB oOpa3oBaTe/ibHbIE
n/n U3y4YeHUs
Bcero pecypchl
bu6nmoreka [IOK
1 buonorus B cucteme Hayk 1 https://m.edso00.ru/863e6122
https://m.edso0.ru/863e632a
MeToabl mO3HAHUS KUBOU
npuponsl. [IpakTuueckas
paborta Ne 1
2 «cnonb3oBanue 1 bubmmorexa LOK
https://m.eds00.ru/863e6122
Pa3IUYHBIX METOOB MPHU
M3y4YeHUN OMOJIOTMYECKUX
00BEKTOBY
3 buonornyeckue cUCTEMBI, 1 bubmuorexa [JOK
MPOLIECCHI U MX M3YyYCHHE https://m.eds00.ru/863e6564
4 z:leh;ﬁ;eg;z (I:/IOCTaB 1 bubmuorexa [JOK
https://m.eds00.ru/863e674e
MUHEpPaAJIbHBIE COJIU
5 benku. CocTaB u cTpoeHue 1 bubnnorexka HOK
0enkoB https://m.edso00.ru/863e6b72
DepMeHTBI —
OMoJIOTHYeCKHue
KaTaJIu3aTOpPHI.
o
5 ?i?f;:;f;:ﬂ padora Ne 1 bubaunoreka [JOK
. https://m.edso0.ru/863e6b72
KaTaJIuTUYECKOMN
aKTUBHOCTH (pepMEHTOB
(Ha mpuMepe aMuIa3bl WK
KaTaJsasbl)»
bu6nuoreka [IOK
! Yresomst. Jhmaz 1 https://m.eds00.ru/863e6870
8 HyxnenHoBbIE KHCTOTBL. 1 bubmuoreka [JOK
ATO https://m.eds00.ru/863e6d5c
HcTopus u MeToibl
9 I/I3y‘—IepHI/I$I KneTKI/IIl. 1 Bubmmorexa LIOK
https://m.eds00.ru/863e6e88
Kinerounas Teopus
10 Knerka kak nieigoctHas 1
JKHBasi cUCTeMa
11 Crtpoenue 1 bubnuoteka [JOK

AYKAPUOTHUYECKOHN KIIETKH.

https://m.edso0.ru/863e6ff0
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JIaGoparopHas paboTa Ne
2 «3yuyenue cTpoeHus
KJIETOK PacTEHUM,
KUBOTHBIX, TPUOOB U
OakTepuit o
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOTIpenaparax u ux

https://m.edso0.ru/863e716¢

OTIMCAHUE»
12 OOMeH BeIIeCTB WIN bubnmoreka [IOK
MeTaboJIu3M https://m.eds00.ru/863e766¢
bu6nuoreka [IOK
13 dorocuirtes. Xemocutes https://m.edso0.ru/863e7c98
14 DHepreTUYecKuii 0OMeH bubmmorexa LIOK
https://m.edsoo.ru/863e7aae
JKU3HEHHBIA UK KIETKH.
Jlenenue KiaeTku. MuTo3.
JlaboparopHas padora Ne
15 3 «H:@HOI;[eHl/Ig MHTO3a B bubmmorexa LIOK
https://m.edso0.ru/863e7dc4
KJIETKaX KOHYMKa KOpPEeIIKa
JyKa Ha TOTOBBIX
MUKpOTIperiapaTax
buocunTes Oenka.
16 Peakuus matpuyHoro bubmorera [OK
https://m.eds00.ru/863e796e
CHHTE3a
17 Tpancnsaus — 61ocuHTE3 bubnuoreka [JOK
Oenka https://m.eds00.ru/863e796e
18 Hexknerounsie hopmbl bubnmnorexka HOK
’KH3HU — BUPYCHI https://m.eds00.ru/863e7540
@OopMBI pa3MHOKEHUS bubmorexa LIOK
19 OpraHHIMOB https://m.edso00.ru/863e81b6
https://m.edso00.ru/863e831e
. bubnuoreka [JOK
20 Meitos https://m.edso0.ru/863e7f4a
OO6pa3zoBaHue 1 pa3BUTHE
MTOJIOBBIX KJIETOK.
On10/10TBOpEHHE.
21 JIaGoparopHas paboTa Ne bubmuoreka LJOK
4 «M3yueHne CTpoeHUs https://m.edso00.ru/863e81b6
TTOJIOBBIX KJICTOK HA
TOTOBBIX
MHUKpOIIpenapaTax»
99 NunuBunyansHOE bu6nuoreka [IOK

Pa3BUTHUEC OPraHU3MOB

https://m.edso0.ru/863e8436
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23

I'enernka — Hayka o
HAaCJIEACTBEHHOCTH U
U3MEHYMBOCTH

Bbubnuoreka LIOK
https://m.edso0.ru/863e86f2

24

3aKOHOMEPHOCTHU
HaCJIeI0BaHMsI TPHU3HAKOB.
Mounorubpumanoe
CKpELIBaHHE

bu6nuoreka [IOK
https://m.edso0.ru/863e8878

25

JurubpunHoe
CKpelIuBaHue. 3aKoH
HE3aBUCHMOTO
HaCJIeI0BaHMs IPU3HAKOB

bu6nuoreka [IOK
https://m.edso0.ru/863e89a4

26

27

CuerieHHOE
HaCJIeIOBaHKE MTPU3HAKOB.
JlaboparopHas pabota Ne
5 «M3y4yeHue pe3yabpTaToB
MOHOTHOPHUIHOTO U
JTUTHOPUTHOTO
CKpCUIMBAHUS Y
Ip030(HITBI HA TOTOBBIX
MUKpOITpenaparax»

T'eneTuka nona.

Hacnenosanue IIPU3HAKOB,
CHCINICHHBIX C IIOJIOM

bubmunorexa IJOK
https://m.edso0.ru/863e8c60

bubmuorexa [JOK
https://m.edso0.ru/863e8c60

28

29

N3MeHYnBOCTSD.
Henacnencrsennas
W3MEHYUBOCTb.
JIaGoparopHas paboTa Ne
6. U3yuenue
MOJIU(PUKAITTOHHON
U3MEHUYUBOCTH,
IIOCTPOEHHE
BapHAIlOHHOTO psAJia U
BAPUALIMOHHON KPUBOIN»

Hacnencreennas
M3MEHYHUBOCTb.
JlabopaTtopHas pab6ota Ne
7. «AHamu3 MyTalun y
JPO30( MBI HA TOTOBBIX
MUKpOITpenaparax»

bu6nuoreka [IOK
https://m.edsoo.ru/863e8efe

but6mmoreka [IOK
https://m.edsoo.ru/863e8efe

30

31

T'eneTuka uenoBeka

Pe3epBHbIit ypoK.
O60061IeHne o Teme
«HacnencTBeHHOCTD U

bubmmorexa [JOK
https://m.edso00.ru/863e8d78



https://m.edsoo.ru/863e86f2
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HU3MCHYUBOCTH

OpraHU3MOB»
32 Cenekius Kak HayKa U 1 bubnmoreka [JOK
poIece https://m.eds00.ru/863e9214
B | conemmnpaoronmiin 1 bimorera LIOK
KUBOTHELX https://m.eds00.ru/863e9214
34 buorexnonorus kak 1 bu6nmoreka [IOK
0Tpacib MPOU3BOICTBA https://m.edso00.ru/863e9336
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KUIIACC

N KounvecTBO Jlara JIeKTPOHHBbIE U (pPOoBbIE
. Tema ypoka 4yacos nsysenus oOpa3oBaTe/ibHbIE
Bcero pecypcbl

1 OBOJIIOLNSA U METOEI €8 1 bu6nmoreka [IOK
U3yUCHUS https://m.edsoo.ru/863ea20e
Ucrtopus pazsutus

2 Hpe,I[(I))TaBJI'I)eHI/Iﬁ 00 1 bubnmorexa LIOK

https://m.eds00.ru/863e9570
SBOJIIOIINH
3 MUuUKpO3BOIIOIHS 1 bubmmorexa LOK
https://m.edso0.ru/863e9cle
[Honmynsauums kak
AJIEeMEHTapHasl €IUHUIIA
BH/JIa U HBOJIIOIUU.
4 JIal(;OpaTopHa;I pabota Ne 1 1 bubmmorexa LTOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOp(hoIOrHYecKOMy
KPUTEPUIO»
BIDKYIITUE CHIIBI
5 gHeMZ}III’IFapHI)Ie (bakTopbl) 1 bubmmorexa LIOK
https://m.edso0.ru/863e9da4
ABOJTIOIIUN

5 EcrecTBenHbIi 0TOOD M 1 bubnmnoreka HOK
ero (hopmbl https://m.eds00.ru/863e9ed0
PesynbTathl 3BOIIOIUY:

IpUCIOCOOTIEHHOCTh
OpPTaHU3MOB H
BU000pa30BaHUeE.

7 JlaGopaTtopHas pabota Ne 2 1 bubmuorexa [JOK
«Omncanue https://m.edso0.ru/863e9fde
PUCTIOCOOJIEHHOCTH
opraHusma u eé
OTHOCUTEIIEHOTO
XapakTepa»

8 Hampasnenus u nytu 1 bubmuoreka [JOK
MaKpO?IBOJIOIHN https://m.edso00.ru/863e9cle

9 HeoGparumocts 1
SBOJTIOINH

10 Ucropus xu3nu Ha 3emiie 1
U METOJIbI e€ U3yueHust

11 ['unoTessl MPOUCX 0K ACHUS 1 bubmuoreka [JOK
KU3HU Ha 3emiie https://m.edso0.ru/863ea5a6

12 Pa3BuTHe xu3Hu Ha 3emie 1 bu6nuoreka [IOK
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110 3paM U Neprojam

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

13

OcHoBHBIE 3TaIbI
IBOJIIOLMH PACTUTEIBHOIO
Y )KMBOTHOT'O MHpA.
[IpaxTuueckas padora Ne 1
«3y4eHne ucKonaeMbIx
OCTaTKOB PACTEHUH U
JKUBOTHBIX B KOJUICKLIMSIX»

bu6nuoreka [IOK
https://m.edsoo.ru/863ea8bhc

14

15

16

CoBpemMeHHas cuctema
OpPTaHUYECKOTO MHUpa
DBOITIONINS YeI0BEKa
(a"TpOTIOTEHE3)

JBrKy1me cuiibl
(axTOpBI) aHTpOIIOTCHE3a

bu6nuoreka [IOK
https://m.edso00.ru/863ea48e
bu6nmoreka [IOK
https://m.edso00.ru/863eac2c

bubmuorexa [JOK
https://m.edsoo.ru/863ead44

17

18

19

20

OCHOBHBIE CTaaNM
SBOJIIOIMH YEJIOBEKA

YenoBeueckue pacel U
MIPUPOJIHBIC aIalITAIIH
YyeJioBeKa

PesepBHBIil ypoK.
O060011IeHNE 10 TEME
«BoO3HUKHOBEHNE U
pa3BUTHE )KM3HU Ha
3emiie»

DKoJIorus Kak HaykKa

bubmuorexa [JOK
https://m.edsoo.ru/863eaea?2

21

22

Cpensl obuTanus u
9KOJIOTHYECKUE (PaKTOPbI

AbuoTtnueckue GpaxkTopsl.
JlaGopatopHas pabota Ne
3. «Mopdonoruyeckue
0COOEHHOCTH pacTeHH U3
Pa3HbIX MECT OOUTAHUS.
JlaGopaTtopHnast pabota No
4. «BrnusiHue cBeTa Ha pocT
U pa3BUTHE YEPEHKOB
KoJIeyca»

bubmmoteka [IOK
https://m.edsoo.ru/863eafec

bubmmoreka [IOK
https://m.edso0.ru/863eb10e

23

buotnueckue haxkTopsl

but6mmoreka [IOK
https://m.edso0.ru/863eb348

24

DKOJIOTHYECKUE
XapaKTEePUCTUKH
nonysinun. [TpakTuueckas
pabota Ne 2 «Iloacuér
IJIOTHOCTH NMOMYJISALUN



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

Ppa3HBIX BUJOB PACTCHUID
o5 Coo01iecTBa OpraHu3MoB 1 bubnmoreka [IOK
— OuorneHo3 https://m.edso0.ru/863eb46a
26 DKOJIOTHYECKHE CHUCTEMBI 1 bu6nmoreka [IOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTENU
27 ;I;(:)?:;gme 1 Bubmaoreta LIOK
mupame, CEoficra https://m.edsoo.ru/863eb5fa
skocucteMm. Cykueccus
28 [Ipupoanslie 3xocucTEMBI 1
29 AHTpPOINOreHHbIE 1
9KOCUCTEMBI
30 buocdepa — rnodanpHas 1 bu6mmoreka [IOK
9KOCHUCTEMA 3eMITH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH 1 bubnuorexa [IOK
CYIIIECTBOBaHHS OHOCGHEpHI https://m.edsoo.ru/863ebd16
39 YenoseuecTBo B Onocdepe 1
3emiu
33 CocytiecTBoBaHuE 1 bubmuorexa [HOK
IPUPOIBI M YEIIOBEUECCTBA https://m.edsoo.ru/863ebale
PesepBHBIi ypOK.
34 O00011eHNE TEMBI 1
«Coo0miecTBa u
9KOJIOTHYECKUE CHCTEMBI»
OBILIEE KOJIMYECTBO 34

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




IPOBEPSIEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT' PAMMBI

10 KJIACC

Kon
NpoBepsieMoOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

CoopMupoBaHHOCTH 3HAHUI O MECTE M POJHM OMOJIOTHH B CHCTEME HAyYHOTO
3HAHMS ECTECTBEHHBIX HayK, B (DOPMHpPOBAHMHM COBPEMEHHOW €CTECTBEHHO-
HAaYYHOH KapTHUHBI MUPA U HAYYHOT'O MHPOBO33PEHUS; O BKJIA€ POCCHIUCKUX U
3apyOeKHBIX YUEHBIX-OMOJIOrOB B DPa3BUTHE OHOJOTMU; (PYHKIHMOHAIBHOM
IPaMOTHOCTH YEJIOBEKA JIJIsl peIICHHsI )KU3HEHHBIX 33124

YMeHue packpbIBaTh COAEp)KaHHE OWOJOrMYECKUX TEPMHHOB W TIOHATHI:
KHM3Hb, KJETKa, OpraHuM3M; Merabosm3M (OOMEH BEIIeCTB M NpeBpallecHHE
SHEPruM), TomeocTa3 (CaMOperyisnusi), YpOBHEBas OpraHM3alUsl >KUBBIX
CUCTEM,  CaMOBOCIIpOM3BEACHHME  (PENpOAyKIUs),  HACJIEICTBEHHOCTD,
HN3MCHYUBOCTL, POCT U Ppa3BUTUC

YMenue wu3naraTb OHOJOTHYECKHE Teopuu (KJIETOYHAs, XPOMOCOMHas,
myTanrnoHHasi), 3akoHbl (I'. Mennens, T. Moprana, H.W. BaBuioBa) u yuenus
(0 meHTpax MHOroO0Opa3usi W MPOUCXOXKIACHHUS KyIbTYpHBIX pacteHuii H.W.
BagsuioBa), onpeensaTb rpaHUIbI UX TPUMEHUMOCTH K KHUBBIM CUCTEMaM

YMeHue BJIAZICTb MCTOAAMU HAYUYHOTO ITO3HAHHA B OHoJI0run (Ha6J’IIO,Z[eHI/Ie u
OIIMCAHUC KXUBBIX CHUCTEM, IIPOLCCCOB U HBHCHHﬁ; OpraHu3anus U IpoBCACHUC
OHOJIOTHYECKOTO OKCIICPUMCHTA, BBIIBHKCHUEC  T'UIIOTC3bI; BBISABJICHUC
3aBUCUMOCTHU MCXKAY UCCIICAYCMbIMU BCIIMUMHAMU, 00BsICHEHHUE MOJIYYCHHBIX
PE3YJIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHSITI/Iﬁ, TeopI/Iﬁ N 3aKOHOB,
YMCHUEC ACIaTh BBIBOJAbI HA OCHOBAHWY MOJTYUCHHBIX pe3yJ'II>TaTOB)

YMeHue BBIICNATH CYIIECTBEHHBIC MPU3HAKU BHUPYCOB, KIETOK MPOKAPUOT U
DYKApUOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OPTaHH3MOB; OCOOCHHOCTH
MPOIIECCOB OOMEHA BEIIECTB U MPEBPAILIEHUS] YHEPTUU B KIIeTKe, (POTOCHHTE3A,
TUTACTHYECKOTO W JHEPreTHYeCKOro OOMEHa, XeMOCHHTe3a, MUTO03a, MeHo3a,
OINIOAOTBOPCHUSA, PASMHOKCHHA, HWHAWBUAYAJIIBHOI'O Ppa3BUTHUA OpraHuimMa
(oHTOTEHE3)

YMeHue NpUMEHSTh MONy4YeHHbIe 3HaHUS A OOBSCHEHHs OUOJOTHYECKUX
IPOLECCOB M  SIBICHUH, U1 TPUHATHS TNPAKTUYECKUX PEUICHUH B
MOBCE/IHEBHOM JKM3HU B LIETISAX oOecreueHus: 6€30M1acHOCTH CBOETO 37J0POBbS U
3JI0pPOBBSI OKPYKAIOIIUX JIOACH, COOII0IeHNs HOPM IPaMOTHOIO TIOBEJIEHUS B
OKPY’KaIOIIeH MPUPOTHON Cpejie; MOHUMaHNEe HEOOXOIMMOCTH UCITOJIH30BAHUS
JOCTHKEHUI COBpEMEHHOW OMOJIOTMM M OMOTEXHOJIOTHM NIJIs palMoOHAIbHOTO
IIPUPOIONOIB30BAHUS

VYMeHne pemarh dJIEMEHTapHbIE TEeHETHYeCKHe 3aJadyd  Ha MOHO- |
JUTHOPHUIHOE CKpEIIMBaHKEe, CLEIUIEHHOE HACJIeOBaHHUE; COCTABIIATH CXEMBbI
MOHOTHOPHUAHOTO CKPEIIMBAHMS JIJISl TIPE/ICKa3aHus HACEAOBAHUS MPU3HAKOB
Yy OPTaHU3MOB




YMeHHe BBINOJNHATH JIAOOPAaTOpPHBIE M MPAKTHYECKHE pPaOOThI, COOJIIONATH
npaBujia Mpu padoTe ¢ y4eOHBIM | JIA0OPATOPHBIM 000PYI0BaAHHEM

YMeHHe KpPUTUYECKH OLIEHUBAaTh W HMHTEPIPETUPOBATH HMHOOPMAIIHIO
OMOJIOTUYECKOI0 COJEPKAHUS, BKJIIOYAIOIIYIO IICEBJIOHAYYHbIE 3HAHUS W3
pa3ianuHbIX ncTouHUKOB (CMU, HayyHO-IIONYJIsIpHBIE MaTEpUaIbl); ITUUECKUE
aCIIeKThl ~ COBPEMEHHBIX  HCCICJOBAaHMH B  OWMOJNIOTMH,  MEIMIMHE,
OMOTEXHOJIOTUU

10

YMeHue co3gaBaTh COOCTBEHHBIC IHMCHBMEHHBIE M YCTHBIE COOOIIEHUS,
0000mass OWoNOrMYecKyr0o HMHGPOPMAIUI0 U3 HECKOJBKUX HCTOYHUKOB,
IPaMOTHO MCIOJIb30BATH MOHATHIHBIN anmapar OHoIoTun

11 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHbIE Pe3YJIbTATHI 0CBOEHHUS OCHOBHO
o0pa3oBaTeIbHOI MPOrPaMMbl CPeTHEr0 001Iero 00pa3oBaHMsI

ChopMupoBaHHOCTh 3HAHUH O MECTE U POJIM OMOJIOTUU B CHCTEME HAay4yHOTO
3HAaHUSl €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KapTHHbBI MUpPa U HAYYHOTO MUPOBO33PEHUS; O BKJIAJIE POCCUICKUX U
3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHWOJIOTHH; (YHKIHMOHAIBHOM
IrPaMOTHOCTH Y€JIOBEKA JUJISl pELICHMsI )KU3HEHHBIX 3a]a4

YMeHne pacKkpbIBaTh COJEPKaAHUE OMOJIOTMYECKIUX TEPMUHOB M IMOHITHN: BUTI,
HOMYJISIHS, TeHO(MOH I, SBOJIIOLHUS, JABHKYIIME CHIIbI ((haKTOPBI) DBOIIOIHH,
IPUCIIOCOONIEHHOCTh ~ OPraHU3MOB,  BHMJI000pa30BaHME,  SKOJOTHYECKHE
(dakTopbl, D3KOCHCTEMA, MPOAYLEHThl, KOHCYMEHTBI, PEIYLEHThI, IeNnu
MATaHUS, SKOJIOTUYECKast MUpaMuia, OmoreoreHo3, obuochepa

VYMenne wu3naratb OWOJIOTHYECKHE Teopuu (PBONIOIMOHHAsT Teopus Y.
I[apBI/IHa, CUHTCTHUYCCKAA TCOpUA BBOJ'II-OHI/II/I), 3aKOHBI M 3aKOHOMCPHOCTH
(3aponprmeBoro cxozactBa K.M. bapa, uepenoBanus riaBHBIX HarpaBlIeHUN U
nyreit sBomonun A.H. CeseprioBa, yuenust o 6nocepe B.W. Bepuanckoro),
OTIPEICIIATh TPAHUIIBI UX IPUMEHUMOCTH K KHBBIM CUCTEMaM

YMeHue BlaieTh METOIaMH HAYYHOTO MO3HaHUs B Ononoruu (HaOJIroAeHUE U
OTIMCaHUE JKUBBIX CUCTEM, MPOIIECCOB U SIBICHUI; OpraHu3aIis U MpoBeIeHNE
OMOJIOTMYECKOTO  AKCIEPUMEHTa, BBIABHKEHUWE TUIIOTE3bI; BBHISBICHUE
3aBUCUMOCTH MEXIY MCCIEAYyeMBIMUA BEIIMUMHAMH, OOBSICHEHUE TOTYYECHHBIX
pe3ynbTaTOB, MCIHOJb30BAaHHBIX HAYYHBIX MOHSATUH, TEOPUM M 3aKOHOB;
YMEHUE JeNIaTh BHIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YyIbTaTOB)

YMeHue BBIIETATh CYIIECTBEHHbIE TPU3HAKK CTPOCHMSI OMOJIOTHMUECKHUX
O00BEKTOB: BUJOB, MOMYJSALUNA, MPOAYIIEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OHMOreoleHO30B M 3KOCUCTEM; OCOOEHHOCTH IPOLECCOB HACIIEACTBEHHOU
U3MEHYHUBOCTH, €CTECTBEHHOI0 orbopa, BUI000pa30BaHus,
IPUCIOCOOICHHOCTH OPraHU3MOB, JEUCTBHS SKOJIOTHYECKUX (PAKTOpOB Ha
OpraHu3Mbl, II€PEHOCA BEINECTB M IOTOKA DHEPIMM B IKOCUCTEMAX,
AQHTPOIIOIEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH, KPyroBOPOTa




BEIIECTB U OMOTCOXUMUYECKHX ITUKIIOB B Onocdepe

YMeHne NpUMEHSTh IMOJIyYeHHbIE 3HAHUSA Ui OOBSCHEHHUS OMOJIOTHYECKUX
IIPOLIECCOB M SIBJICHUM, I IIPUHATHS INPAKTUYECKUX PEIICHUM B
MOBCEIHEBHOM KU3HU B LIEJSIX 00ECTIeYeHUs1 OE30MaCHOCTH CBOETO 3/I0POBbS U
3/I0POBBSI OKPYXKAIOIIUX JIFOJIeH, COOII0OICHHUS HOPM T'PaMOTHOTO TIOBEJICHUS B
OKpYKaroIIeH MPUPOJTHON Cpefie; MTOHUMAaHUE HEOOXOAMMOCTH HCIIOIb30BAHHMS
JOCTHKEHU I COBpPEMEHHOM Oouooruu JUIs paloHaIbLHOrO
MPUPOIONOIB30BaAHUS

10

YMeHue pemath 3JIeMEHTapHble OMOJIOTHYECKUE 3a/1a4d, COCTABISTh CXEMBI
MepeHOca BEIIECTB U SHEPTUH B HKOCUCTEMaX (LETH MUTaHUS)

YMeHuEe BBINONHATH JA0OpaTOpPHBIE W NPAKTUYECKHUE padoThl, COOIOAATH
npaBujIa Ipu padoTe ¢ y9eOHBIM U JIA0OPATOPHBIM 000PYI0BAHHEM

YMeHue KpUTHUECKH OICHMBATh U HWHTEPIPETHPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO COJEpKaHUs, BKJIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUS W3
paznuunbix  uctoyHukoB (CMMU, HaydHO-TIOMyNsSpHBIE  MaTepuabl);
paccMaTpuBaTh TJIO0ANbHBIE HKOJIOTMYECKHE MPOOIEMBbl COBPEMEHHOCTH,
(dbopMUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3UIHIO

YMeHue co3JaBaTh COOCTBEHHBIC ITMCBMEHHBIE M YCTHBIC COOOIICHHUS,
0000mas Ouonorudeckyro HMHGOPMAIUI0O U3 HECKOJBKUX HCTOYHUKOB,
rPaMOTHO MCIOJIb30BaTh MOHATUHHBIN armapar OMOJIOTHH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
1

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

buonorus xak Hayka

11

1.2

buonorus — Hayka o xuBoi npupone. Ponp 6uonoruu B GopMUpPOBaHUM COBPEMEHHOMN
Hay4YHOU KapTUHBI Mupa. CucremMa OMOJOTHIECKIX HAYK

Metoapl  1O3HAHUS OKUBOM TpUpOIbl  (HAOMIOJEHHE, SKCIEPHUMEHT, OIHCaHuE,
u3MepeHue, Kiaccuukaius, MoIeIMPOBaHUE, CTATUCTHUECKas 00paboTKa JTaHHBIX )

2.1

2.2

JKuBbIe cHCTEMBI U UX OpraHU3aIus

JKuppie cuctembl (OMOCHMCTEMBI) Kak TmpeaMeT u3ydeHus Owuosoruu. CBolicTBa
OMOCHCTEM M UX pazHooOpa3ue

YpoBHM  opraHuzanuMu  OMOCUCTEM:  MOJEKYJISAPHO-TEHETHUYECKUH,  KIETOYHBIH,
OpraHU3MEHHBIN, MOMYISNOHHO-BUOBON, IKOCUCTEMHBIN, OrochepHbIi

3.1

3.2

3.3

3.4

3.5

XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

XUMHYECKUMN COCTaB KIJICTKH. XUMHYECKHE OJICMCHTHI: MaKpO3JICMCHTHI,
MUKPOIJICMCHTEI. Bona u MHUHCPAJIBbHBIC BCIICCTBA. CDYHKI_[I/II/I BOJbl U MHUHCPAJIbHBIX
BCIICCTB B KIICTKC. HOI[,Z[CP)K&HI/IG OCMOTHYECKOT0 OanaHca

benku. CocraB u crpoeHune OenkoB. AMMHOKHMCIOTBI — MOHOMEPHI OEIKOB.
He3zameHnMBIE M 3aMEHHMMBIE AMHHOKHMCIOTBHI. AMHWHOKHUCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpbI O€JIKOBOM MOJIEKyJ bl (HepBUYHAs, BTOPUYHAS, TPETUYHAS M YETBEPTUYHAs
CTPYKTypa). XuMHUECKUE CBOMCTBA OenkoB. bronornueckue GyHKIMHU OEITKOB.
®depmeHTHl — Ouoyoruyeckue kKatanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTP,
cyoctparHas cnenuuyHocts. Kodepmentsl. Butamuubl. Otauuust QepMEHTOB OT
HEOpPraHMYECKUX KaTaJlu3aTopoB

VYraeBoasl: MoOHOcaxapuabl (Tr0Ko3a, pubo3a U JAe30Kcupub03a), aucaxapuibl
(caxapo3a, 1akT03a) U NoJaKMcaxapuabl (KpaxMal, IIIMKOreH, 1eJuTio03a). buoigornueckue
(GYHKLINU YTIIE€BOJIOB.

Jlununael: TpUrIMLEpUAbl, cTepounabl, Gochomunuabl. ['mapopunsHO-THAPOPOOHBIE
cBoiicTBa. buomornueckue @yHkuuu nunuaoB. CpaBHEHHE YIiIeBOJAOB, OENKOB U
JUNHUI0B KaK MICTOYHUKOB SHEPTUU

Hyxneunnossie kucnotsl: JIHK n PHK. Hykneotuasl — MOHOMEpPBI HyKJIIEMHOBBIX KHUCTIOT.
Crpoenue u pynkuun JJHK. Ctpoenue u pynkuuu PHK. AT®: crpoenue u pyHkuum

[uTonorus — Hayka o kierke. Kiierounas teopusi. MeTopl H3y4eHUs KIETOK

3.6

3.7

3.8

Krnetka kak nemnoctHas sxuBast cucreMa. O01iue npu3Haky KJIETOK: 3aMKHYTasi Hapy>KHasl
MeMOpaHa, mosiekyinsl JIHK kak renerndeckuii anmapar, cuctema cuHTe3a Oenka

Tunbel kneTok: »ykapuoTHuUecKass U THpokapuotudeckas. OcOOEHHOCTH CTPOCHHS
npokapuoTHuyeckon kietku. Kierounas crenka OGakrepuil. CTpoeHHE 3yKapHOTHYECKOM
KJIeTKH. OCHOBHBIE OTIMYUS PACTUTEIBHOM, )KUBOTHOM U TPUOHOM KIIETKH

[loBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTEHKA, IJTMKOKAIUKC, UX (DYHKIMH.
[Tnazmatuyeckass MmemOpana, e€ cBoiicTBa M (yHkuuu. lluromnasma u e€ OpraHOMJIBL
OnHoMeMOpaHHBIE OpPraHOWABI KJIETKU: dHAomnazMartuueckas cerb (DJIIC), ammapar




lNonbmxu, nmu3ocombl. [lomyaBTOHOMHBIE OpraHOU[BI KJIETKU: MUTOXOHAPUU, TUIACTHBI.
[IpoucxoxxaeHrne MUTOXOHIpHA U TuiacTuA. Bunbl tmactun. HememOpaHHbIE OpraHOMIbI
KJIETKA: PUOOCOMBI, KJIETOYHBIH IIEHTP, PECHUYKH, KTYTHKU. DYHKIUU OpPraHOUIOB
KJeTKU. Bxmouenus

3.9

Snpo — perymaropueiii ueHTp kietku. CrpoeHue sapa: sjaepHas 000J0YKa,
KapHoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIIECTB B KIICTKEC

H(PI?)HCI[CSITGJ'IBHOCTB KJICTKHU

4.1

OOmen BemecTB, wiau MeTabonm3M. AccuMuisinus (IUIACTHYECKUI OOMEH) W
IUCCUMIIIALUS  (SHEpreTHYecknii OOMEeH) — JIB€é CTOPOHBI E€IMHOTO Ipoliecca
metabonu3ma. Tumbl oOMeHa BemiecTB: aBTOTPO(HBIE U rerepoTpodHbIi. Poib
(bepMeHTOB B OOMEHE BEIIECTB M MPEBPAIIEHUH SHEPTHH B KIIETKE

4.2

®orocunre3. CperoBas u TemHOBas ¢a3bl Qorocunre3a. Peakuun ¢oTtocuHTE3A.
DddexTuBHOCTE poTOCHHTE3a. 3HaUECHUE (POTOCHHTE3A IS KU3HHM Ha 3emiie. BriusHue
yCIIOBUH cpeapl Ha (DOTOCHHTE3 W CIIOCOOBI TOBBIMICHHS €r0 TPOAYKTHBHOCTH Y
KYJIBTYPHBIX PACTCHHIA.

XeMocHHTe3. XEMOCHHTE3UPYIOINe OaKTepUu. 3HAYCHUE XEMOCHHTE3a U JKU3HH Ha
3emiie

4.3

DOHepreTuyeckuid oOMEeH B  KIeTke. PacmienuieHue  BEIIECTB, BBIJACICHHE U
aKKyMYJIMDOBAHHME JHEPIMM B KJETKE. OTalbl 3HEpreTudeckoro odmena. I'nmukonus.
bpoxxenne u ero Buuael. KuciopogHoe oxucieHue, WIM KJIETOYHOE JbIXaHHUE.
D PeKTUBHOCTD IHEPTETHIESCKOTO OOMEHA

4.4

4.5

Peaknun matpuunoro cuHre3a. I'enermueckas wuHpopmanus u JIHK. Peammzanus
reHeTUYeCKo MHpopManuu B KieTke. [‘eHeTmdyeckuii Koa M €ro CBOWCTBA.
Tpanckpunuuss — wMatpuunblii cuHTe3 PHK. Tpancmsmus — OuocuHTe3 Oenka.
Koaupoanue amunokucior. Pons pubocom B OuocuHTe3e Oenka

Hexnerounsle ¢opMbel xku3Hu — Bupycbl. HMcropusi otkpeitus Bupycos (.U.
WBaHoBckuit). OCOOEHHOCTH CTPOEHUS U KHU3HEIEATEIbHOCTH BUPYCOB. bakrepuodaru.
bosiesHn pacTeHmii, JKMBOTHBIX UM YEJOBEKA, BbI3bIBAEMbIE BHpycamu. Bupyc
umMMmyHozepuiuta uenoeka (BUY) — Bo3Oyaurens CIIM[a. Ilpodunaxtuka
pacnpocTpaHeHUs] BUPYCHBIX 3a00J€BaHUI

PasMmHOXeHUE U WHIAUBUAYAJIIBHOC PA3BUTHUEC OPTaHNU3MOB

5.1

5.2

Knerounslil 1uki, i XU3HEHHBIM nuki kietku. MuTepdaza u muros. Ilponeccst,
nmporekamue B uHTepdaze. Pemnmukanus — peakiuss marpuuHoro cuaHtesa JIHK.
Ctpoenue xpoMocoM. XpOMOCOMHBINH HA00Op — KapHOTHUI. J[MIIOUTHBINA U TaTUTOUAHBIN
XpOMOCOMHBIE HaOopbl. Xpomatuabl. LluTonornyeckue OCHOBBI Pa3MHOXKEHHUS U
WHIUBUIYAIIBHOTO Pa3BUTHS OPraHU3MOB.

Henenne knerkn — MuTo3. Craaumm Murtoza. Ilpomeccsl, NpoMCXOAsIIAE€ Ha PAa3HBIX
CTaJMsIX MUTO3a. BMOJIOrnYecKknii CMbICT MUTO3a

@opMbl  pa3MHOKEHHMsI OpraHu3sMoB: Oecronoe U moioBoe. Buasl  Gecronoro
pa3MHOXXEHHA:  JIeJICHME  HaJBOE, II0YKOBAaHME OIHO- U  MHOTOKJIETOYHBIX,
CropooOpa3oBaHUe, BEreTaTUBHOE pPa3MHOXKEHHUE. VICKYCCTBEHHOE KIIOHMPOBAHHUE
OpPraHU3MOB, €r0 3HaU€HHE IS CENICKIIUU




5.3

[TonoBoe pa3MHOXKEHUE, €T0 OTJIIMYHUS OT OECTIOIOTO.
Meito3. Ctaguu meiosa. Ilpomeccel, npoucxoasume Ha craausx menosa. [loBeneHue
xpomocoM B Mero3e. Kpoccunrosep. buosniornueckuii cMbIC M 3HaYEHUE MEi03a

5.4

["ameTorenes — mporecc 00pa3oBaHUs MOJIOBBIX KJIETOK y )KUBOTHBIX. [10710BBIC JKene3b:
CEMCHHHUKN U SUYHUKU. 06pa303aHHe U Ppa3sBUTUC TIIOJIOBBIX KIJICTOK — TaMCT
(cmiepmaTo30u], SMIEKIIETKA) — crepMaroreHe3 W ooreHe3. OCOOCHHOCTH CTPOCHUS
SHUEKIIETOK U criepMaTo3ouioB. OrmiogoTBopenue. [laprenoreHes

5.5

NunuBuayanpHoe pa3BUTHE (OHTOTeHE3). DMOpHOHAIBHOE pPa3BUTHE (IMOpHOTEHE3).
Otanbl  SMOpPHOHAIBHOTO  PAa3BUTHA y TO3BOHOYHBIX JKMBOTHBIX: JpOOJICHUE,
racTpyJssus, OpPraHOrEHE3. [TocTaomMOpHOHANTBHOE pas3BuUTHE. Turnbl
NOCTAMOPHOHAIBHOTO PA3BUTHUS: MPSAMOE, HENpsIMOe (JIMYMHOYHOE). BimsiHue cpeasl Ha
pa3BUTHE OPTaHU3MOB; (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIAEHHBIE YPOJICTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 IBETKOBOTO paCTEHUS: CTPOCHHE CEMEHH, CTaIuU
pa3BUTHUS

6.1

6.2

HaCJIeI[CTBeHHOCTB U USMCHYUBOCTb OPTaHHU3MOB

[Ipenmer u 3amaum reHetuku. Mcrtopus pa3Butus reHeTukd. Bxian poccuiickux u
3apyOeKHBIX YYEHBIX B Pa3BUTHE T'€HETUKU. MeToabl TeHEeTUKU (TUOPHUIOIOTUYECKUH,
LIUTOTCHETHYECKUH, MOJEKYJISIPHO-TeHETHYeCKUi). OCHOBHBIE TC€HETHYECKUE TOHSTHS.
['eneTnveckasi CHMBOJIMKA, UCTIOIb3yEMasi B CXEMaxX CKpEIIUBaHUM

3aKOHOMEPHOCTH  HAaCJICJIOBaHUS  NPU3HAKOB, YycTaHOBJICHHbie [. Menzaenem.
MOHOTHOPHIHOE CKpEIIMBAaHUE. 3aKOH €IMHOO0Opa3usi TMOPHIOB IIEPBOrO IMOKOJICHHS.
[IpaBuno poMuHHpPOBaHUS. 3aKOH pACIIEIJICHUS MPU3HAKOB. [ MMOTE3a YHCTOTHI TaMeT.
[TosHOE ¥ HEMOJHOE TOMHUHUPOBAHHE.

JIuruOpugHOe CKpEIIMBaHUE. 3aKOH HE3aBHCHMOIO HACIICAOBAaHUS  IPU3HAKOB.
[utoreHeTM4eCcKkue  OCHOBBI ~ JUTHOPUJIHOTO  CKpPEIIMBAaHMS.  AHAIM3UPYIOIIEE
CKpeliBanue. VICmonp30BaHUEe aHATU3UPYIOIIETO CKPEIIMBAHUSA JUIS  ONpPEICICHHS
FeHOTHIIa 0CO0OHU

6.3

CuemnnieHHoe HaclefoBaHue mpu3HakoB. Pabora T. Moprana 1o cuenjeHHOMY
HacJleIOBaHUIO TeHOB. HapylieHue cuemieHus T€HOB B pe3yibTaTe KPOCCHUHIOBEpA.
XpOMOCOMHasi TEOpUS HACIIEACTBEHHOCTH. | eHeTuuecKre KapThl.

I'enernka nosia. XpoMOCOMHOE OIIPENEICHHUE N0JIa. AYyTOCOMBI U MTOJIOBBIE XPOMOCOMBI.
I'oMorameTHsbIe U reTeporaMeTHble opranu3msel. HacnenoBanue npu3HakoB, CLEIUIEHHBIX
C I10JIOM

6.4

N3menunBoCTh. Buabl M3MEHUYMBOCTH: HEHACJIEACTBEHHAs W HACIEICTBEHHas. Poub
cpeapl B HEHACIEACTBEHHOM W3MEHYMBOCTU. XAapaKTEpUCTHKA MOAU(PUKAIIMOHHOM
U3MEHYMBOCTH. DBapualMOHHBIN psI W BapuanuoHHas Kpusasd. Hopma peakuuu
npu3Haka. KonnuecTBEeHHbIE U KaUECTBEHHBIE IPU3HAKU U UX HOpMa peakuuu. CBolicTBa
MOJIU(UKATIOHHONH U3MEHUYHMBOCTH

6.5

HacnencrBeHHas, WM TeHOTHIINYECKAsl, N3MEHUMBOCTh. KoMOMHATHBHAS N3MEHYHUBOCTb.
Meii03 ¥ MOJOBON MPOLECC — OCHOBAa KOMOWHATUBHOM M3MEHYMBOCTH. MyTallliOHHas
M3MEeHYUBOCTh. Kiaccuukamuss myranuii: reHHble XpOMOCOMHBIE, TeHOMHBIE. YacToTa
W TOpuyuHBl MyTanuil. Myrarennble (QakTopel. 3aKOH TOMOJOTHYECKHX PSIOB B
HaclieacTBeHHo# n3MenunBoctyd H.M. BaBuioBa

6.6

I'emetnka demnoBeka. KapI/IOTI/IH gesioBeka. OCHOBHEBIC METOJAblI TCHCTHUKH YCIOBCKA:




7.1

TeHEAOTUYCCKUI, OMM3HEIOBBIN, ITUTOTCHETHYECKUN, OMOXUMHYECKUN, MOJEKYISIPHO-
TeHETUYCCKHIA. CoBpemeHHOE omnpeaeeHue TeHOTHIIA: IIOJTHOTEHOMHOE
CEKBCHHMpPOBaHUE, TCHOTUIUPOBaHUE, B TOM uucie ¢ nomonlsto [II{P-ananu3a.
HacnencrBennsle 3a00JieBaHUs YeIoBeKa: TeHHbIC 00JIe3HHU, 00JIC3HU C HACIICICTBEHHOU
MPEAPACIIONOKEHHOCTBI0, XPOMOCOMHBIE Oosie3Hn. CoMaTHYecKHue M TeHEPAaTHBHBIC
mytanud. [IpuHIUIBL 310poBOTO 00pa3a »KU3HU, AUATHOCTUKH, NPOPWIAKTHKU U
JIEYCHUS] TEHETUYECKUX 00Je3He. MeIMKO-TeHeTHYeCKOe KOHCYJIbTUPOBAaHNUE. 3HAUCHUE
MEIUIIMHCKOW TeHETHKH B TPEJOTBPAIICHUHM W JICUCHUU TEHETUYECKUX 3a00JieBaHUN
YyeioBeKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

Cenekius Kak HayKa U MpoIecc. 3apoxACHUE CeIeKINU U qomecTukanus. Yuenue H.U.
BaBuioBa o 1ieHTpax IpOUCXO0XKIEHUSI U MHOrooOpa3us KyJabTypHBIX pacTeHui. LleHTpsl
MIPOUCXOXKACHUS JOMAIIHUX )KUBOTHBIX. COpT, IOpOAA, ITAMM

7.2

CoBpeMeHHBIE METOIbI CENeKIH. MacCOBBI U WHAWBUIYAIbHBIH OTOOPHI B CEIEKINH
pacTeHuii M JKUBOTHBIX. OIlEHKa 3KCTepbepa. bBIM3KOPOJCTBEHHOE CKpEIIMBaHUE —
uHOpuauHT. Yncras nuana. CKpelyBaHue YMCTHIX JTUHUN. ['eTepo3uc, uim rudpuaHas
cuna. HepoactBenHoe ckpemuBaHue — ayTOpuauHr. OtnanéHHas rubpuauszanus u eé
ycrnexu. VCKycCTBEHHBI MyTareHe3 MW IOJNY4YEHHE TMOJUILUIONAOB. JlocTmkeHus
CEJIEKIIMM PAaCTEHUH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB

7.3

buorexHonorust kak oTpaciib IpPOU3BOJCTBA. ['€eHHAs HMH)KEHepHs. OTalbl CO3/aHus
pexomOuHanTtHOW JIHK w TpaHcreHHBIX oOpraHm3moB. KierouHnas WH)XEHEpUs.
Knerounsle KynbTypbl. MHUKpOKJIOHaJIBHOE pa3sMHOXEHHE pacTeHuil. KiloHupoBanue
BBICOKOIIPOJYKTUBHBIX  CEIbCKOXO3AHCTBEHHBIX OPraHU3MOB. OKOJIOTHUYECKHE U
stryeckue mpobdaemsl. MO — reHeTnyecku MOIUGUIMPOBAHHBIE OPTaHU3MbI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

11

DBOITIOIMOHHASA OUOJIOTHSI

OBOITIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CupgerenscTBa 3BOMOLMHU. [lameoHTONOrMYeCKHe: MOCIEA0BATENbHOCTh MOSBICHUS
BUJIOB B TAJICOHTOJIOTUYECKON JIETONHCH, TepexoaHbie (Gopmbl. buoreorpaduueckue:
CXOACTBO W paznuuue ¢ayH U ¢GIOp MaTEpUKOB U OCTPOBOB. OMOPHUOIOTHYECKHE:
CXO0ACTBa W pas3Inyusid 3M6pI/IOHOB Pa3HBIX BHUAOB ITO3BOHOYHBIX. CpaBHI/ITCHBHO-
AHAaTOMHUYCCKHE: TOMOJIOTUYHBIC, aHAJIOTMYHBIC, PYAHMMCHTAPHBLIC OpraHbl, aTaBHU3MBbI.
MonekynspHO-0MOXMMUYECKHE: CXOJICTBO MEXAaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX
MeTa0OJIMUECKUX MyTel y BCeX OPraHu3MOB

1.2

OpomonmoHHass Teopus Y. Jlapuna. IIpennocbulku BO3HUKHOBEHHMS JApBHHHU3MA.
JIBuoKkymiye cuiibl 3BOJIONUMU BUAOB 1O JlapBuHY (M30BITOUHOE PpPa3MHOXKEHHE IpHU
OTPaHUYEHHOCTH PECYPCOB, HEOIpeAeIEHHAs U3MEHYMBOCTh, O0ph0a 3a CyIllecTBOBaHUE,
€CTECTBEHHBIN 0TOOP)

1.3

14

Cunrernueckas Tteopus sBomonuu (CTD) u  OCHOBHBIE €€  MOJOXKEHUS.
Muxkpososmtonus. [Tomynsius Kak eTuHUIA BUIa U 3BOJIIOLUU

JBmwxynme cuibl ((pakToOpsl) HBOJIOLNUKM BUAOB B MpHUpoje. MyTallMOHHBIN mpolecc u




1.5

KOMOWHATUBHAs MU3MEHYMBOCTH. [lomysiuoHHbIe BOJMHBI U Jpeid reHo. M3omsauus u

Murpanus. EcrecTBeHHBIA 0TOOp — HampaBIAIOMMKA (AKTOp ABOMIOIUH. DOPMBI
€CTECTBEHHOT'0 0TOODA.
[IpucniocoONeHHOCT, ~ OpPraHu3MOB  KaK  pe3yiapTaT  3Bodronuu.  [Ipumepsr

HPUCTIOCOOJICHUH y OpraHu3MoB. ApoMop] 036l 1 HANOAJANITAINH.
Bun u BupooOpazoBanme. Kpurepunm Buma. OcHoBHbIE (HOpPMBI BHA000PAa30BaHUS:
reorpau4eckoe, 3K0JI0rHuecKoe

MaKpOSBOJ'H-OI_[I/IH. cI)O];)M]':I OBOJIOL NN (bI/IJ'ICTI/I‘ICCKaH, JUBCPIrCHTHAA, KOHBCPICHTHAA,
napajjacibHasid. H606paTI/IMOCTI) 3BOJIIOIHUH

2.1

2.2

Bo3HUKHOBEHME 1 Pa3BUTHUE KU3HU Ha 3eMJIe

JloHay4HBIE IPENCTABICHMS O 3apOKICHUM KHU3HU. HayuHble runoressl BOSHUKHOBEHUS
XKU3HM Ha 3ewse: abuoreHe3 M MaHcmepMmus.  XHUMHYECKas  3BOJIIOLUS.
OKCHEepUMEHTAIbHOE TOATBEPKACHUE XUMHUYECKON »sBotonuu. HauanbHble 3Tarsl
Oouonoruueckor sBomonuu. ['mnoreza PHK-mupa. IlepBble kieTKH M UX 3BOJIOLUA.
DopMHUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB

Pa3Butne xu3Hum Ha 3emsie 1o »spam U nepuoaaMm. Karapxeil. Apxeiickas u
npoTtepo3oiickas 3psl. [laneo3olickas 3pa u e€ mepuobl: KeMOPHIICKUIl, OPAOBUKCKUH,
CUJIYPUICKUM, JEBOHCKUN, KaMEHHOYTOJIbHBIM, MEepMCKHil. Me3o3oiickas 3pa u eé
IIEPUOJIBI: TPUACOBBIN, IOPCKHI, MEJTOBOM.

Kaiino3oiickass spa u €€ mnepuoibl: NAJCOTCHOBBIM, HEOIE€HOBBIM, AHTPOIOTCHOBBIM.
XapakTepucTuka KJIMMara U TeoJIOTHYEeCKUX mporeccoB. OCHOBHBIE 3Talbl SBOJIOLHMH
pPacTUTEIBLHOTO U KUBOTHOTO MUpa. ApoMop(do3bl y pacTeHuil u KUBOTHBIX. [losBrenue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB

2.3

2.4

CucremMa opraHMuecKoro Myupa Kak oTpakeHue 3Botoui. OCHOBHbIE CHCTEMAaTHYECKUE
TPYIIIBI OPTaHU3MOB

OBonronusl 4enoBeKa. AHTpPONOJIOrus Kak Hayka. Pa3BuTue mpencraBiIeHMM O
MIPOUCXOXKICHUN YesloBeKa. MeTonabl u3yueHusl aHTpornorenesa. CXoAcTBa U pa3inyus
YyeJioBeKa U )KMBOTHBIX. CHCTEMAaTHUECKOE MOJI0XKEHUE YeIOBEeKa.

JBuwxymue cunbl  (axkTopsl) aHTpororeHesa. HacnenacTBeHHass W3MEHUMBOCTh U
€CTeCTBeHHBIH 0TOOp. OOIIeCTBEHHBIN 00pa3 >KU3HU, W3TOTOBJICHHWE OPYAHN Tpyna,
MBIILLIEHHUE, PEYb

2.5

OcHOBHBIE CTaIUM M BETBU 3BOJIOLUU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBeK yMelblil,
UYenosek npsmoxonsamuii, Yenoek Heanaepranbckuii, YemoBek pasymubiii. Haxonaku
MCKOIIaeMbIX OCTAHKOB, BPEMs CYIIECTBOBaHMs, 00JacTb pPACIPOCTPaHEHMs, OO0BEM
TOJIOBHOT'O MO3ra, 00pa3 *KHU3HU, OPYAUS

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE pachl: €BpONEeOuaHas (€Bpa3uiickas), Herpo-
aBcTpajoujiHas (’KBaTopuajibHas), MOHTOJOWIHAs (a3uMaTcKo-aMepuKaHcKas). YepTobl
IPUCIOCOOTIEHHOCTH MPEICTABUTENEH UYEIOBEUECKUX Pac K YCIOBUSAM CYLIECTBOBAHMS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma

OpranusMsl 1 OKpy»Karolas cpeaa

3.1

OKkonorus Kak Hayka. 3aJadyd M pas3lenbl 9KOJIOTMU. MeToabl HKOJIOrM4ecKux
UCCIIeIOBaHUM. DKoJlornyeckoe MupoBo33penue. Cpeabl 00UTaHUSI OPraHU3MOB: BOJHAS,
HA3eMHO-BO3/1yIlIHasl, IOYBEHHAs, BHYTPHOPTaHU3MEHHAs

3.2

Oxonorunueckue (akroprel. Knaccudpuxaius skomorudeckunx (GpakTopoB: aOMOTHUECKHE,




OMOTHUYECKUE U aHTPOIIOTeHHBIE. [leiicTBHE SKOIOTnYecKuX (PaKTOPOB Ha OPTraHU3MbI

3.3

3.4

3.5

AbGuornueckue  GakTopbl:  CBET, TeMIepaTypa, BiaxHOCTb. DoTonepuoausm.
[Ipucnocobnenns opraHn3MOB K ACUCTBUIO aOMoTH4ecKuX (PakTopoB. buomormueckue
PUTMBI

buotnueckne ¢akropel. Buapl OHOTHYECKHMX  B3aMMOJCUCTBHI: KOHKYPEHIIUA,
XUITHUYECTBO,  MApa3suTU3M,  MYTyalIu3M, KOMMEHCAIM3M  (HaXJeOHUYECTBO,
KBapTHPAHTCTBO), aMEHCAJIN3M, HEUTpaIu3M. 3HaUeHUE OMOTHYECKHX B3aUMOICHCTBUMA
JUIs1 CYIIECTBOBAHMS OPraHU3MOB B MPUPOJIHBIX COOOIIECTBAX

DKOJIOTHYECKUE XapaKTEPUCTUKU TOmyssiuu. OCHOBHBIE ITOKAa3aTeId TOIMYJISIIUU:
YUCJIICHHOCTbh, INIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTh, IPUPOCT, MUTpalusa. nHamuka
YUCJICHHOCTH TOIYJISAINHN U €€ PeryIsius

COOGH.ICCTBa 1 OKOJOTHYCCKUEC CUCTEMBI

4.1

4.2

4.3

4.4

4.5

CoobmectBo  opraHuzmMoB —  OuoneHo3. CTpyKTypbl — OHOLIEHO3a:  BUOBasd,
pOCTpaHCTBEHHAsI, Tpoduueckas (mumieBas). Bunsl-nomuHanTel. CBS3u B OHOIIEHO3E

Okonoruyeckne cuctembl (d9kocucremsl). IloHsTHE 00 3KOCHMCTeMEe M OHOreoLeHo3e.
QDYHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCUCTEMBI: IIPOAYLEHTbl, KOHCYMEHTBI, PEAYLIEHTHI.
KpyroBoport BeliecTB U OTOK SHEPruu B 3kocucteme. Tpodudeckue (MUIIEBbIE) YPOBHU
skocuctemsl. [lummeBbie nenu u cetu. OCHOBHBIE MOKAa3aTelld 3KOCHCTEMBbI: Onomacca,
OPOAYKIMS. OKOJIOTMYECKHE MUpaMHIbl: NPOAYKLIHMH, YHUCIEHHOCTH, OHOMACCHI.
CBolicTBa IKOCHCTEM: YCTOMYMBOCTD, CAMOpPETyJisilius, pa3Butue. Cykueccus

[TpuponHble 3KOCHCTEMBL. DKOCHCTEMBI 03Ep M peK. DKOCHCTeMa XBOWHOTO WM
HIMPOKOJIMCTBEHHOTO JIeCa.

AHTpPOIIOTEHHBIE IKOCUCTEMBI. ATPO3KOCUCTEMBI. Y pOo3KkocucTeMbl. buonornyeckoe u
XO03s5ICTBEHHOE 3HAUEHHNE arpOIKOCHCTEM H YPOOIKOCHCTEM.

buopasznoobpasue kak ¢akTop ycToMunBocTu sKocucteM. CoxpaHeHrne OMOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie

VYuenune B.U. Bepnanckoro o 6mocdepe. I'panunsl, coctaB U CTpykrypa Ouocdeps.
XKusoe BemectBo u ero ¢ynkauu. OcobeHHocTH Ouocdepsl Kak T100aIbHOMN
sKocHucTeMbl. /lnHaMuueckoe paBHOBecHe U oOpaTHasl cBsi3b B Onocdepe. KpyroBoporsl
BEIIECTB U OWOTCOXMMHUYECKUE IHKIBI 3JIEMEHTOB (yIyiepoaa, a30Ta). 30HAIBHOCTH
o6uocdepsl. OCHOBHBIE OMOMBI CYIITH

YenoBeuectBo B Ouochepe 3emnu. AHTpPONOreHHble U3MEHEHHs B Ouocdepe.
['moGanpHbIe SKOJIOTHUECKUE TPOOIIEMBI.

OcHoBa palMOHAIBHOTIO YIPABJIEHUS MPUPOJHBIMU pECypcaMu U MX HUCHOJIb30BaHHE.
Jloctuxenust OMOJIOTUU U OXpaHa IPUPOJIBI




YYEBHO-METOANUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O NTIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* buonorus. 10 kacc. [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u ap.; [Tox penakuueit
[Taceunuka B.B. Axuunonepnoe obmectBo «M3narensctBo «lIpocsenienne»

* buonorus. 11 knacc. [laceunuk B.B., Kamenckuit A.A., Pyonios A.M. u np.; [lox pegaxuueit
[Taceunuka B.B. Aknmonepnoe o6miectBo «M3aarenbetBo «IIpocBenienmes

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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