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B cucreme ecTecTBEHHO-HAy4YHOI'0 00pa30BaHusl OMOJIOTUs KaK
y4eOHBIN MPEeIMET 3aHUMAET BaXKHOE MECTO B (DOPMUPOBAHUN: HAYUHOU KapTUHBI
MHupa; PyHKIUOHATBHON IPaMOTHOCTH, HEOOXOAUMOM ISl TOBCETHEBHOM
’KU3HU; HABBIKOB 3JJ0POBOr0 M 0€30MACHOI0 JIJISl YEJIOBEKA U OKPYKAIOIIEH cpeibl
o0Opa3a KU3HH; IKOJOTUYECKOT0 CO3HAHUS; IEHHOCTHOTI'O OTHOILIEHUS K KUBOU
IPUPOJIE U YEIOBEKY; COOCTBEHHOM MO3UIIUHU MO OTHOILIEHUIO K OUOJIOTrMYECKOM
uH(OpMAaIIIH, TOTYyYaeMOM U3 pa3HbIX UCTOYHUKOB. V3ydueHune Ononorum co3maer
yCoBUS 1Sl GOPMUPOBAHUS Y 00YUAIOIINXCS UHTEIUICKTyaIbHBIX,
IPaXKIAHCKUX, KOMMYHHUKAIIMOHHBIX U MH()OPMAIIMOHHBIX KOMITETCHITUH.

Nzyuenne kypca «bronorusy HanpaBlI€HHO Ha PELICHUE CIASAYIOMIUX 3a/4a4:
1) popMupoBanme cucTeMbl OMOJIOTMYECKUX 3HAHUN KaK KOMITIOHEHTA €CTECTBEH-
HOHAYYHOU KapTHUHBI MUPA;

2) pa3BUTHE JIUYHOCTU O0YUAIOIINXCSI, UX UHTEIIEKTYaJIbHOE U

HPaBCTBEHHOE COBEPIICHCTBOBaHMUE, (HOPMUPOBAHUE Y HUX TYMAHUCTUYCCKUX
OTHOIICHHUH 1 9KOJOTUYECKH L1eIeCO00Pa3HOro MOBEACHUS B OBITY U TPYI0BOM
NeSATEeIIbHOCTH;

3) BeIpaObOTKY MOHUMAaHUS OOIIECTBEHHOW MOTPEOHOCTU B pa3BUTHH OMOJIOTHUH, a
Takxe (GopMHUpPOBaHUE OTHOIICHUS K OMOJIOTUM KaK BO3MOXKHOM obsiactu Oy mymiei
IPAKTUYECKON 1eITeTbHOCTH.

Heau Ouonorudeckoro oopazoBanust GOPMYIUPYIOTCS HA HECKOJIBKHUX
YPOBHSX: TJI00AIbHOM, METANPeIMETHOM, JTUYHOCTHOM UM TPEIMETHOM, Ha YPOBHE
TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS COJEPKaHUS MPEIMETHBIX MTPOTrPaMM.

['mob6anbHbIe e GUOIOTUYECKOT0 00pa30BaHUs ONPEACIISIIOTCS
COLIMAJIbHBIMU TPEOOBAaHUSMHU, B TOM YHCIIE U3MEHEHUEM COITMATIBHON CUTYaINH
Pa3BUTH — POCTOM MH(POPMAIMOHHBIX MEPErpy30K, U3MEHEHUEM XapaKTepa U
croco00B OOIIEHUS W COIMAIBHBIX B3aUMOJICHCTBHUI (00BEMBI 1 CITOCOOBI
NOJy4eHUst THPOPMALIUU MOPOKIAAIOT Psifi 0COOCHHOCTEN Pa3BUTHSI COBPEMEHHBIX
nosipoctkoB). Hanbonee npoayKTUBHBIMHE JIs1 PEIICHUS 33729 Pa3BUTHS
MOAPOCTKA SIBJISIFOTCS. COLIMOMOpPAJIbHASL U UHTEIJIEKTYyallbHasl B3POCIOCTb.

['mo6anbHBIMU TIETSIMU OMOTIOTUYECKOTO
00pa3oBaHUs SIBISIOTC:
— couuaIn3anus 00yJaronuxcs Kak BXOXKJICHHE B MUP KYJIbTYpPhI H COIIMATLHBIX
OTHOIICHHH, 0OeCTieYrBaloIee BKIFOYCHUE CTYACHTOB B Ty WJIM UHYIO TPYTITY
100 OOITHOCTH — HOCHUTENS €€ HOPM, IIEHHOCTEH, OpHEeHTAITNH, OCBAaNBacMbIX B
IPOoILIeCCE 3HAKOMCTBA C MUPOM >KUBOU MPUPOIBI;
— NpUOOLIEeHUE K ITO3HABATEIBHON KYJIBTYPE KaK CUCTEME
MO3HABATEIBHBIX (HAYYHBIX) IIEHHOCTEH, HAKOTIEHHBIX 0011IeCTBOM B cepe
OMOTOTUYECKON HAYKH.

buonoruueckoe oOpa3oBaHue MPU3BAHO OOECIICUUTD:
— OPHMEHTALMIO B CUCTEME 3THYECKUX HOPM U LIEHHOCTEH
OTHOCHUTEJIbHO METOJIOB, PE3YJbTATOB U IOCTUKEHUIM COBPEMEHHOMN
OMOJIOrMYECKON HAYKH;
— pa3BUTHE T03HABATEIbHBIX KAYECTB JUYHOCTH, B TOM YHCJI€ TTO3HABATEIbHBIX
HMHTEPECOB K U3YUYEHUIO OOIIUX OMOJIOTHYECKUX 3aKOHOMEPHOCTEN U caMoMy
MPOLIECCY HAYYHOTO TTO3HAHUS;



— OBJIaJIeHUe YUeOHO-TI03HABATEIbHBIMU U LIECHHOCTHO-

CMBICJIOBBIMU KOMIIETEHTHOCTSIMU JJ1s1 (POPMUPOBAHUS IO3HABATEIBHON U
HPABCTBEHHOM KYJIbTYPbI, HAYYHOI'O MUPOBO33PEHUs, a TAKIKE METOLOJIOTUEN
OMOJOTMYECKOTO HKCIIEPUMEHTA U DIIEMEHTAPHBIMU METOJIaMU OMOJIOTMYECKHUX
HCCIICI0OBAaHUM;

— (popMHUPOBAHUE DKOJIOTMUYECKOI0 CO3HAHMUS, IECHHOCTHOTO OTHOLLICHUS

K JKMBOM IIPUPOJE U YEIIOBEKY.



MECTO KYPCA BHOJIOI'M B YYHEBHOM IIVIAHE

JlanHast paboyasi mporpaMMa pacculTaHa Ha MPOBeJIeHHE 64 4acoB U3 HUX

20 yacoB — MpaKTUYECKUE 3aHATUA, 42 — CEMUHApPBI, 2 KOHCYJbTaluu ¢popma
KOHTPOJIS 3a4€T C OLEHKOM.

Kypcy 6uonoruu Ha CTyneHu CpeHEro 00IIero 0opa3oBaHus
OpEeIIIECTBYET Kypc OMOJIOTUH, BKIIOYAIOLIUHN 3JIEMEHTapHBIE CBEICHHS 00
OCHOBHBIX OHonorudyeckux oobexrax. CoaepxaHue Kypca OMOJIOIrMH B OCHOBHOM
IIKOJIE, CTY>KUT OCHOBOM ISl U3yUEHHUs 00IIHNX OMOJIOTUYECKUX
3aKOHOMEPHOCTEH, TEOPHil, 3aKOHOB, TUIIOTE3 B CTApIIEH 1IKOJIE, T1Ie 0c000e
3HauYEHHE MPUOOPETAIOT MUPOBO33PEHUYECKUE, TEOPETUUECKUE MTOHSATHU.

Takum 06pa3zom, copepxanue Kypca Onosoruu 0osiee MoJHO PACKPhIBAET
oO1ue OMOJOrnYeCKrue 3aKOHOMEPHOCTH, MPOSIBISIONINECS HAa PAa3HBIX YPOBHAX
OpraHu3aIuy KUBOU MPUPOJIBI.

PE3VJIBTATBI OCBOEHUA KYPCA BMOJIOI'MMN

JlesTenbHOCTh 00pa30BaTEILHOTO YUPESHKIACHHS 00IIero 00pa3oBaHus B 00YUCHUH
OuoJ0oruy B cpeHel (MOTHOM) MIKOJIe JOJIKHA OBITh HAIIpaBjeHa Ha JOCTUKEHUE
00yYarOIIMMHUCS CIEIYIOUUX JUYHOCTHBIX Pe3yJIbTATOB:

1) peanu3zanuu 3THUYECKUX YCTAHOBOK MO OTHOIIEHHUIO K

OMOJOTUYECKUM OTKPBITHIM, UCCIIEIOBAHUSM U UX pe3yJIbTaTaMm;

2) mpu3HaHUA BHICOKOM IIEHHOCTH >KU3HU BO BCEX €€ MPOSIBICHUSIX,

3II0POBbsSI CBOETO U IPYTHUX JIIOJICH, pean3allii yCTaHOBOK 3/I0pPOBOT0 00pa3a
KU3HU;

3) chopMHUPOBAaHHOCTH MO3HABATEIBHBIX MOTUBOB, HATIPABIICHHBIX HA TIOJy4YECHUE
HOBOTO 3HaHUS B 00J1aCTH OMOJIOTHH B CBSI3M C OyayIiei npodeccuoHalIbHON
JESTENBHOCTBIO WU OBITOBBIMU MPOOJIEeMaMu, CBA3aHHBIMU C COXPAHEHUEM
COOCTBEHHOTO 3/I0POBbS M IKOJIOTHUYECKOM 0€30TIaCHOCTH.

MeTanpeaMeTHbIMH pPe3yJbTATAMH OCBOCHHS CTyJIEHTaMU 0a30BOTO Kypca
OMONIOTHY SBIISIOTCS:

1) oBazieHne COCTaBISAIONIMMU UCCIEA0BATENICKOM U MMPOCKTHOM JCSATEIBHOCTH,
BKJIIOYasi YMEHHUS BHJIETh MTPOOJIEMY, CTABUTh BOMIPOCHI, BEIIBUTATh THITOTE3HI,
JlaBaTh OMPEJEICHUS TOHITHAM, KJIacCU(UIIUPOBATh, HAOIIO1AaTh, POBOIUTH
AKCIIEPUMEHTHI, JIeJIaTh BBIBOJIBI M 3aKIIOUCHUS, CTPYKTYPUPOBATh MaTEpHall,
OOBSCHATD, TOKA3BIBATh, 3AIIUINATH CBOU HICH;

2) ymenust paboTaTh C pa3HBIMUA UCTOYHUKAMU OMOJIOTHUECKOMN

UH(GOPMAIIIH: HAXOAUTH OMOTOTHYECKYI0 HH(DOPMAITUIO B PA3TUYHBIX UICTOYHUKAX
(TekcTe yuyeOHMKA, HAYYHO-TIOMYJIIPHOM JTUTEpaType, OMOIOTHYECKUX CIIOBApsAX
Y CIIPaBOYHHUKAX ), aHATM3UPOBATH U OIIEHUBATHh HH(OpMAITHIO,

peoOpa3oBbIBaTh HHPOPMAIUIO U3 OAHON (OPMBI B IPYTYIO;

3) ctocOOHOCTH BHIOMPATH TICJIEBBIC U CMBICIIOBBIC YCTAHOBKH B CBOMX JIEHCTBUSX
Y TIOCTYIIKAX MO0 OTHONICHHIO K KUBOU MIPUPOJIE, CBOEMY 3/I0POBBIO U 3I0POBBIO
OKPYXKAIOIINX;



4) yMeHUS aJIeKBATHO MCIIOJIb30BATh PEUEBBIC CPENICTBA JJISI TUCKYCCUU U
apryMEHTAIlMU CBOEH MO3UIINHU, CPABHUBAThH Pa3HbIE TOUKHU

3peHHUs], apTyMEHTHUPOBATH CBOIO TOUKY 3pEHHUS, OTCTAUBATh CBOIO MO3UIIUIO.
IIpeaMeTHBIMHU pPe3yJbTATAMM OCBOCHUS CTYJICHTAMH Kypca OM0JIOruu 6a30BOT0
YPOBHS SIBJISIFOTCSI:

B no3naseamenvhoil (unmeniekmyaivHoit) cghepe:

1) xapakTepucTrKa coaep:kaHus OUOJIOTMUYECKUX TEOPHd

(kneTouHasi, PBOJIIOIIMOHHAs Teopust [lapBuna); yuenus Bepuaackoro o ouocdepe;
3aKOHOB MeH/1el1s1, 3aKOHOMEPHOCTEH M3MEHYMBOCTH;, BKJIAJ1a BBIAIOIINXCS
y4E€HBIX B Pa3BUTHE OMOJIOTUYECKON HAYKH;

2) BBIJICJICHUE CYIIECTBEHHBIX MPU3HAKOB OMOJOTUUECKUX O0BEKTOB

(KJIETOK: PaCTUTEIbHBIX U )KUBOTHBIX, JOSJEPHBIX U SJICPHBIX, MOJOBBIX U
COMATUYECKHX; OPTraHU3MOB: OJHOKJIECTOUYHBIX U MHOT'OKJICTOUHBIX; BUJIOB,
IKOCHUCTEM, Orocdepsl) U mporeccoB (0OMEH BEEeCTB, pa3MHOXKEHUE, JCICHUE
KJIETKH, OTIOJOTBOPEHHE, AEHCTBUE UCKYCCTBEHHOTO M €CTECTBEHHOTO OTOOPOB,
dbopmMupoBaHue MPUCIIOCOOICHHOCTH, 00pa30BaHUE BUJIOB, KPYTOBOPOT BEIIECTB U
peBpaIicHus

SHEPIruM B dKOCUCTEMaxX U ouocdepe);

3) oOBsicHeHHE PO OMOJOTHUU B (POPMUPOBAHUH HAYYHOTO

MUPOBO33PEHUS; BKJIaJla OMOJOTUYECKUX TEOpUid B POPMUPOBAHNE COBPEMEHHOM
€CTECTBEHHO- HAyYHOU KapTUHBI MUPA; OTPUIIATEIILHOTO BIUSHUS aJIKOTOJIS,
HUKOTHHA, HAPKOTUYECKHUX BEIECTB HAa Pa3BUTHE YEJIOBEKA; BIUSHUSA MyTareHOB
Ha OPraHU3M YeJIOBeKa, SKOJOTUYECKHUX (haKTOPOB HA OPTaHU3MBI,

IPUYWH HBOJIIOIUHU, U3MEHSIEMOCTH BUJIOB, HAPYIIIEHUH Pa3BUTHUSA

OpraHU3MOB, HACJICJICTBEHHBIX 3a00JIeBaHUM, MyTaIlii, YCTOMIMBOCTH U CMEHBI
AKOCHUCTEM;

4) nmpuBeIeHUE T0KA3aTEILCTB (apryMEHTAIMs ) €IUHCTBA )KUBOM U

HEXUBOU MPUPOJIbI, POACTBA KUBBIX OPraHU3MOB; B3aUMOCBSA3EH OpraHU3MOB

U OKpY’Karolle cpebl; HEOOXOAUMOCTH COXPAaHEHHSI MHOT000pa3us BUIOB;

5) yMeHHe MOoab30BaThCs OMOJIOTHYECKOM TEPMHUHOJIOTHEH M CHMBOJINKOM;

6) peleHre AIeMEHTaPHBIX OMOJIOTHYECKUX 3a71a4; COCTABICHUE IIEMEHTAPHBIX
CXEM CKpEILUBAHUS U CXEM MEPEHOCa BEIIECTB U IHEPTUH B SKOCUCTEMAX (LIETTH
MATAaHUA);

7) onrcanue 0cobei BUIOB 1O MOP(HOIOTHIECKOMY KPUTEPHIO;

8) BBISIBIICHHE U3MEHYMBOCTH, TPUCIIOCOOJIEHHUI OPraHu3MoOB K cpeie OOUTaHusl,
HMCTOYHUKOB MYTAareHOB B OKpYy>Karollel cpee (KOCBEHHO), aHTPOMOT€HHBIX
VU3MEHEHUN B DKOCHCTEMAX CBOEHM MECTHOCTH; U3MEHEHUHM B DKOCUCTEMAX Ha
OMOJOTrHYECKUX MOJCTIAX;

9) cpaBHEeHHE OHMOIOTHYECKUX OOBEKTOB (XMMHUUYECKHUN COCTAB TEJl )KUBOM

Y HEeKUBOW MPUPOBI, 3aPOJIbIII YeJIOBEKAa U APYTUX MICKOMUTAIOIIHX,
MIPUPOJIHBIE SKOCUCTEMBI U arPO3KOCUCTEMBI CBOE MECTHOCTH ), TIPOLIECCOB
(ecTeCTBEHHBIN U UCKYCCTBEHHBIM OTOOPHI, MOJIOBOE U OECIOI0E PA3MHOXKEHUS) U
(dbopMyIIHMpOBKa BEIBOJIOB HA OCHOBE CPABHEHUSI.

B yennocmno-opuenmayuonnoii cghepe:



1) aHanu3 u olleHKA Pa3JIMYHbBIX TUIIOTE3 CYITHOCTH KU3HU,

MIPOUCXOXKCHUE YETIOBEKA U BOBHUKHOBEHUE KU3HU, ITTOOATBHBIX AKOJIOTHUUECKUX
npoOJieM U MyTel UX perieHus, MOCAEACTBUN COOCTBEHHOU NESITENHLHOCTH B
OKpY’Karoliel cpejie; Onosorndeckor nHGpopmaIuu, morydyaeMon U3 pa3HbIX
HCTOYHUKOB;

2) OlLIEHKA ATUYECKHUX ACTIEKTOB HEKOTOPBIX UCCIIEAOBaHUMN B

obJsiacTu OMOTEXHOJIOTUH (KJIIOHUPOBAHKE, UCKYCCTBEHHOE OIJI0IOTBOPEHUE,
HaIlPaBJIEHHOE U3MEHEHHUE TeHOMA).

B cghepe pusuueckoii oeamenvnocmu: 000CHOBaHUE U COOJIOICHUE

Mep POoPUIAKTUKN BUPYCHBIX 3a00JI€BaHUM, BPEIHBIX TPUBBIYCK

(kypeHue, ynotrpeoaeHue ajaKkorosis, HApKOMaHus); MPABUJI TOBEJICHUS B
OKPY’KAIOIIEN CpELE.



TemaTnueckoe maHupoBanue 64 yaca

Howme Tema | Conepxxanue JleaTenbHOCTh yyaluxcs Ko
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1 Bsenenu | buonorus B cucreme Y10 NOHMMAIOT I10]T 4
e HayK. [IpakTuyeckoe | COBpEMEHHON Hay4YHOU I13
3HAYEHHE KapTUHOM MHUpa U OT KO0
OMOJIOTHYECKUX 3aBUCHUT €€ (popMupoBanue?
3HaHUU. MeToabl Kak ¢popmupyercs
HAay4yHOT'O MO3HAHUA. | €CTECTBEHHO-HAay4YHasl KapTHUHA
OOBEKT U3yUeHHUs mupa? OT yero 3aBUCHT €€
Ouosoruu. LEJOCTHOCTh?
buonorunueckue MO>HO 11 BBIJICIIUTD
CHUCTEMBI U UX pa3Iuyus MEXIy HAy4YHOU U
CBOMCTBA €CTECTBEHHO-HAYYHOU
kapTuHaMu mupa? Kakue?
YTo noHMMAroT Moz
OHMOJIOTUYECKOM rpamMoT-
HOCTBIO?
[ToaroroBsTe KpaTkoe
COOOIIIEHUE O BIUSHUM €CTEC-
TBEHHBIX HAYK B IIEJIOM U OHO-
JIOTUM B YaCTHOCTH Ha OKpYyKa-
IOLLYIO Cpeay, DKOHOMHUYEC-
KYI0, TEXHOJIOTUYECKYI0, COLIU-
IBHYIO U STUYECKYIO C(HephI
JEATETbHOCTU YEJIOBEKA.
Odopmure cooOIICHNE B BUJIC
IIPE3EHTALNH.
2 Moneky | OOmas xapakre- Kakue Heoprannueckue 4
nspHbIA | puctuka.Heopra- BEIllECTBA cojiepKaTcs B )KUBbIX | C
YPOBEHb | HUYECKHUE BELIECTBA: | OpraHu3max?

BOJIa, coau. JIumuael,
UX CTpOCHHE U PyH-
KIIMHA. YTJIEBOJBI, MX
cTpoeHue U QyHK-
nuu. benkn. CocraB
U CTPYKTypa OEJIKOB.
depmMeHTh — OU0JI0-
THYCCKHE
KaTaJu3aTopHl .

Hcnonb3yss ”HTEpHET-PECYpPChl
U JIPyTUE UCTOYHUKHU
uHpopManuu, HaAUTE
CBEJICHUA O 3HAYCHHH IS
OpraHu3Ma CJIeTYIOIINX
sanemeHToB: B, P, S, Ca, Mmn,
Fe, Co, Zn, Cn. OTBeT
odopMHUTE B BUJIC TAOTHUIIHI.




Yo onpenenser yHUKaIbHbIE
buznYecKre 1 XUMUYECKUE
CBOMCTBA BOJIbI, CTOJIb Ba)KHBIC
JUIA CyIIECTBOBAHUSI KUBOU
Marepun?

Kakune oprannueckue BEIECTBA
otHocAT K unuaam? IlpuBenu-
T€ MPUMEPHI.

KakoBa TunuuHasi CTpyKkTypa
MOJIEKYJIbl HEUTPATLHOTO
xupa?

KakoBbl ocHOBHBIE (hYHKITUU
JIMOUAI0B?

Yem docdonumnuasl

OTJIMYAIOTCS OT OCTAJIbHBIX
TPYII CJIOKHBIX JTUIMUI0B?
KakoBa ux ocHoBHast PyHKIIHS?
Kako#t coctaB uMeroT mose-
KyJbl yrieBoaoB? [Ipusenure
OO0IIIyI0 XUMHUECKYI0 (popMyTy
yIJIEBOJIOB. BO3MOXHBI JI1 UCK-
moueHus? Kakue MoHOcaxapu-
JIbl UMEIOT HanOoJIbIlee
3HAYE€HUE B MIPUPOJIE U MOYE-
My?

[Touemy naxke 3M10pOBBIM
JIOJIIM BaXKHO KOHTPOJIUPOBATH
YPOBEHB TJIFOKO3bI B KPOBU?
JIJ1s KOro 3T0 )KM3HEHHO
HeoOxonumo? KakoBa pob
(pyHKIIMM) MOTMCAXapUIOB B
MPUPO/JIE U KU3HU YelloBeKa?
Kakue oprannueckue BemiecTna
HA3BIBAIOT OenkaMu?

B uém 3akirogarorcs CTpyk-
TypHBIE OCOOEHHOCTH aMHHO-
KHCJIOT KaK MOHOMEPOB
0esKoB?

Kak o6pa3yercs nentuaHas
CBA3B?

Yrto npeacrapiser coboit
NepBUYHAs CTPYKTYypa Oerka u
OT YEro OHAa 3aBUCHUT?

Yro Takoe neHarypanus
oenka? Uto €€ MOXKET BbI3BATh?




Kakue ¢pyHkunu 6enkoB Bam
u3BecTHBI? YeM 00bsCHsAETCS
MHOroo0Opasue QyHKIul
0enKoB?

UTto npencTaBisioT co0oit
oenku-pepmentsl? [IpuBegure
IpUMEPHI TaKUX OEIKOB.

Kaxk peanuzyercs Oenkamu
3amuTHas QyHKIMS?

Yto BaM U3BECTHO O
ropmoHnax? EcTb 1 cpenu HUX
BELIECTBA OEJIKOBOW MPUPOIbI?
[TpuBenuTe MpUMEpHI.

Kakoe ctpoenue nmeer
MoJieKyia 6enka-hepMeHTa?
Kakyto pons B cocTaBe
dbepMeHTa urparot
kopepmenTtri? Kakue BemecTsa
B OPTaHU3ME SIBIISIFOTCS UX
IpeaIIeCTBEHHUKaMH?
[TpuBenuTe npumepsl.

HyxnennoBbie
kucyotel. J[HK u
PHK, AT® u npyrue
HYKJICOTHUBI.
Bupycbr —
HeKJIeTouHas Gpopma
*Ku3HU. PetpoBupychl

U Mepbl OOPBOBI CO
CIINdowm. ITproHsL.

Urto npeacraBiseT coOoi
moJiekyna JJHK kak
ounomoaumep?

Kakoe crpoenue nmeer
HYKJICOTHU?

B yém 3akirouaercss npuHLMIT
KOMIUJIEMEHTapHOCTH?

Kak u koraa npoucxoaur
perukanus JIHK B kietke?
Kakwue tunsl monekysn PHK Bam
u3BecTHbI? Kakue hyHkumnm
OHU BBITIOJTHSIOT?

Kakoe ctpoenue nmeer
Mosekyna ATD?

Kaxkoe 3nauenune umeer ATD
JUISL OCYLIECTBIIEHUS MPOLIECCOB
oOMeHa BEIIECTB Y Pa3HbIX
rpynn opranu3moB? Kakue
CBSI3U Ha3bIBAIOT
MAaKpO3PTHYE€CKUMU?
[IpuBegure npumepsl. Kakyro
pOJIb B OPTaHU3ME YETIOBEKA U
YKUBOTHBIX UTPAIOT BUTAMUHBI?

I13




Yto sABIIETCS UCTOUHUKOM
BUTAMHUHOB JIJIS UeJI0BeKa?
[IpuBenure npumepsl.

Burtamunbl [TpoekT mo BoAOpacCTBOPUMBIM | 2
Y JKUPOPACTBOPUMBIM K
BUTaMHUHAM
Kneroun | Meroabl usydyeHus UTto Takoe KJIeTo4Has Teopust U | 2
1817} kieTku. Knerounas KaKOBbI €€ COBPEMEHHBIE I13
YPOBEHb | TEOPHUSI. MOJI0KEHUA?
[Touemy co BpemeHnem Gopmy-
JIMPOBKH MOJOKEHUIN KIIETO-
YHOW TEOPUU U3MEHUIIUCH, a UX
KOJINYECTBO YBEIUUMUIIOCH?
Jloknaz o KU3HU U ACSITEIIb-
HocTu J. Ban JleBenryka.
CrpoeHune KIEeTKH. BBIIBUTH OCHOBHBIE YEPTHI 4
Knerounas mem- CXOJICTBA M pa3IN4us B C
Opana. [luTomnasma. | CTpOEHUM KJIETOK pacTEHUIH,
Hurtockenet. Kineto- | KUBOTHBIX, TPUOOB U
yHBIN 1IeHTp. Opra- OakTepui.
HOUJIBI IBUKEHUSA [ToaroroBeTe 3cce «YHUBEP-
Pubocomebl. DHI10- CaJIbHBIN XapakTep OuoJo-
mia3MaTH4ecKast TUYECKOTO JIBHXKCHUS».
cetb. Snapo. Anpsl- CocraBiieHHE CpaBHUTEIbHON
mky . Bakyonu. TaOJIUIIBI O CTPOCHUU KIIETOK
Kommnekc ['onbmxu. | 3ykapuoToB. B mipaBoii
JInzocomel. Murto- KOJIOHKE YKQ)KUTE KJIETOYHBIN
xouApuu. [Imactuael. | opraHou, B JIEBOM HAITUIINTE
Bxitouenus. Oco- ero (pyHKIuN.
OCHHOCTHU CTPOCHUS
KJIETOK ITPOKAPUOTOB
Y 3YKapHOTOB
OOmeH BemecTB U Kaxkoii mpoiiecc Ha3bIBatOT 6
IpEeBpalIeHUe SHEP- | PHEPIeTHYECKUM OOMEHOM? C

MU B KJIETKE DHEp-
reTuyeckuii oOMeH B
kieTke. beckucio-
POJIHBIN ATarl.
DHEpPreTUYECKui
OOMEH B KJIETKE.

Kakoii myTs mpoxoaut
MOJIEKYJIA TJIFOKO3bI B XOJI€
aHa’pPOOHOI0 pacIleTUICHUS ?
KakoB pe3ynpTar 31010
nporecca?




Kucnoponnslii arar.
Tunel KJIETOYHOTO
MUTaHUS. XEMOCHH-
Te3 . DOTOCUHTES .

Kak npoxoauT sHepreTu4ecKkuil
0OMEH y MUKpoOpranusmMon? B
4éM ero 0COOEHHOCTH?
Hcnonb3ysi HHTEpHET-PECYPChI
1 JOMOJIHHUTEIBHBIC UCTOUHUKH
uH(opMaluu, NOJAroTOBLTE
MPE3EHTALINIO O POJIU
pa3IUYHBIX BUIOB OpOKEHUS B
XO35IMCTBEHHOU JICSITCIILHOCTHU
YyeJI0BEKa.

Uem aBTOTpOHOE MTUTAHUE
OTJIMYAETCA OT F€TepOTPO-
¢dbHoro? B uém cyTh mporecca
XeMocuHTe3a?

[ToaroToBka nmpe3eHTalH O
pOJIM XEMOCHHTE3A JJIs1 AKUBBIX
OpPTaHU3MOB TIJIAHETHI.

buocunTes 6eKkoB. Urto Takoe reH? 2

TpaHCKpUIILIUSL. Kakoi npouecc Ha3bIBarOT I13

Perynsuuns TpaHck- TPAHCKPHUIILIUEH?

PUIILNAA U TPAHCIISA- Uto Takoe crutaiicudr? [louemy

LMY B KJIETKE U OpPra- | B pa3jM4HbIX KJIETKaX KaKoro-

HU3ME. aubo0 opranuszma padoraer

TOJIBKO YaCTh F€HOB?

KneTouHsiii ki Brinonauts 3aganue ctp. 218 2

Jlenenue KIeTKH. MIPOBEPH CeOs I13

Murto3. Meio3s. Ilo-

JIOBBIE KJIETKH. | a-

METOT€HE3
Opranus | PasmHoxeHue opra- | Bemmonnuts 3aganue ctp. 260, |4
MEHHBIH | HU3MO. Pa3Burtue 269, 278, 300, 310 mpoBeph C
YPOBEHB | MOJIOBBIX KIIETOK. ce0s

OnnonoTBOpeHue.

NunuBuayanbHOE

pa3BUTHE

opraHu3sMoB. buo-

TEHETUYECKHUM 3aKOH.

3aKOHOMEPHOCTHU

HACJIEJIOBAHUS MPU3-

HAKOB

3aKOHOMEPHOCTH 6

HACJIEOBAHUS 113

IIPU3HAKOB. MOHO-




TUOpUIHOE CKPEIH-
Banue. HenmomnHoe
JTOMHUHUPOBAHHUE.
AHanuzupyrouiee
cKpemuBanue. /u-
rUOpUIHOE CKpe-
[IMBaHUE. 3aKOH
HE3aBHCHUMOI'0 Hac-
JI€IOBaHUS PU3HA-
KoB. HeannennHelie
B3aMMOJCHUCTBUS
FeHOB. XpOMOCOMHas
TEOpHUs HaACIe0Ba-
Hus. I'eHeTHka mosna.
Hacnenosanue,
CIICTIJICHHOE C IIOJIOM.
3aKOHOMEPHOCTH
W3MEHUYHNBOCTH.
OCHOBHBIE METOJIbI
cenekuuu. LleHTpsl
MIPOUCXOKICHUS
KYJIbTYPHBIX pacrte-
Huil. CoBpeMEHHbIE
JIOCTHKEHUS OO~
TEXHOJIOTUH

[Monmynsn
MOHHO-
BUJIOBOH
YPOBEHb

Buael u nonynsuuy.
PazButne »Bosronu-
OHHEIX unen. Cunre-
TUYECKAasi TEOPHUsI
ABOJIIOLMU. [[BUKY-
1€ CUJIBI 3BOJIIO-
WU, UX BIUSHUE HA
reHO(OH/T TTOTUISIIHH.
M3onsuus. 3aKoH
Xapnun—BaiinGepra.
EcrtecTBeHHBII OTOOD
Kak (paKTop IBOIIO-
i, [TonoBoit oT6op.
Crpareruum pa3mHO-
*KeHHs. MUKpO3BO-
JIIOLIMST U MAaKpO3BO-
mouu. Hanpasnenus
HBOJIIOLIUH.
[IpuHMIBEI KNACCH-

KakoBa ocHOBHAS 11€]Tb
KJ1accu(pUKaIUd OPraHUu3MOB?
Yto Takoe BUI U KPUTEPUHU
Buaa? Kakue kputrepuu Buaa
BaM n3BecTHbI? KakoBa poib
pPENpPOAYKTUBHOW U30JISIIIUU B
NOJAIep>KaHUH LIEJIOCTHOCTHU
Buna? [IpuBeaure npuMepshl.
Yrto Takoe nomyasiuus?
[ToueMy OHOTOTHMYECKUE BUIBI
CYIIECTBYIOT B (popme

TOMY IS ?

Uto Takoe dIeMEeHTapHbIC
daxTopsl 3BotOLKUK? UTO
SBJISIETCS] HANPABIISAIOIIUM
(dhakTOpOM 3BOTOLINU?
[Touemy renodoH OMYJISIIIUN
MTOCTOSIHHO U3MEHSETCS?




¢ukanuu. Cucrema-
THUKA.

Kakoe 3Hauenue nmeer
U3y4YCHUE N3MCHCHHUS
reHoOoH/Ia oMY IS ?
Kakue (hakTbhl MOTYT CITYKUTh
JI0Ka3aTeILCTBOM
IPUCTIOCOOUTENBHOTO
(amanTUBHOIO) XapakTepa
n3MeHeHu renodonaa?
Kakue nameHnenust reHodoH/1a
MO3BOJISIIOT JICJIaTh BBIBOJI O
MIPOUCXOJISANINX B TIOMYJISIITUN
HBOJIFOITMOHHBIX H3MCHCHUSIX ?

DJKOCHUCT
€MHBIN
YPOBEHb.

DKOCHUCTEMHBIN YpO-
BEHb: 00II1ast Xapak-
tepuctuka. Cpena
oOWTaHUsT OpraHu3-
MOB. JKOJIOru4ec-
Kue (GaKTOphI U
pecypcsl. Bausinue
AKOJIOTHYECKUX (haK-
TOPOB Cpelbl Ha Op-
raHU3MbL. DKOJIOTU-
YeCcKue COO0IIEeCTBA.
EcrecTBeHHbIC U
VCKYCCTBEHHBIE
’KOCcUCTEMBI. B3au-
MOOTHOILIEHHSI Opra-
HU3MOB B 3KOCHCTe-
Me: CHMOMO03, TTapasu-
TU3M, XHIIHUYECTBO,
aHTUOMO3, KOHKYPEH-
. DKOJIoruyecKas
Huma. [Ipasumno on-
TUMaJIBHOTO Qypa-
KApoBaHuA. Buuo-
Basi U MPOCTPAHCT-
BEHHAs CTPYKTypa
sKocuctembl. Tpodu-
YyecKasi CTPYKTypa
skocucTeMsbl. [Inmie-
BbI€ CBSI3U B 9KOCHC-
TeMe. DKOJIoruyec-
ke nupamuasl. Kpy-
TOBOPOT BEIIECTB U

BrimonHuts 3a1anue cTp.
158 169, 181, 202,, 210, yu. 11

KJI




IIPEBpALIECHUE YHEP-
T B 9KOCUCTEM.
IIponyxTuBHOCTH
coo01iecTBa.
DKOJIOTMYECKAsI CyK-
ueccusi. CyKIecCHoH-
HbIE U3MEHEHUSI.
3HavYeHUE CyKIec-
cuu. IlocnencTBus
BJIMSIHUS J€SATENb-
HOCTH 4€JIOBEKA Ha
9KOCHCTEMBI.

7 buocdep
HBIU
yYpOBEHb

buocdepnsiii ypo-
BEHb: 00II1ast Xapak-
TEPUCTUKA. Y UYECHHUE
B. U. Bepnajuckoro o
ouocdepe. Kpyro-
BOPOT BEILIECTB B
ouocdepe. IBoIIO-
s ouocdepsl.
3apoxIeHUE KU3HU.
Kucnopoanas peso-
mrouus . [Iporucxox-
N€HUE )KU3HU Ha
3emne. CoBpeMeH-
HbIE TIPEICTABICHUS
0 BO3HUKHOBEHUH
*u3Hu. PazButue
KU3HU Ha 3emuie.
Karapxein, apxel u
IIPOTEPO3OM.

Brinmonuuts 3aganue ctp. 250,
269, 280, 302 yu. 11 kn

Bcero:
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COJEPXXAHUE KYPCA BMOJIOT'NN

buosiorns Kak KOMIUIEKC HAYK O *KUBOU NMPHUpPo/Ie
buonorus kak KOMIUIEKCHAsI HaAyKa, METOJIbl HAYYHOTO
MO3HAHUS, UCTIOIb3yeMble B Ouonorun. CospemenHvle HanpasieHus 8

ouonozuu. Ponb Ouonoruu B GOpMUPOBAHUU COBPEMEHHON HAYUYHOU KapTHHBI

MHpa, MPAKTHYECKOE 3HAUCHHE OMOJOTMYEeCKUX 3HaHUU. bruosornyeckue cucteMbl
KakK MpeaMeT U3yueHUsi OMOJIOTHUH.
CrpykrypHBIE H (PYHKIHUOHAJIBbHbIC OCHOBbI jKU3HU




MonekynsipHble OCHOBBI X13HU. Heopranmyeckue BemecTna, ux
3HaueHue. Oprannveckue BemiecTBa (yrieBoIbl, JUMUAbIL, O€TKHU, HYKIEUHOBbBIC
kuciotel, AT®) u ux 3nauenue. buononumepsl. /pyeue opeanuyeckue gewyecmea
xnemxu. Hanomexuonoeuu 6 buonocuu.

[uTonorusi, MeTObl HUTONOTUU. POJIb KJIETOYHOU TEOPUHU B
CTAHOBJIEHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUpa. KneTku
IPOKApHOT U 3yKaproT. OCHOBHBIC YaCTH U OPTAaHOUABI KICTKHU, UX (YHKIIUH.

Bupycel — HekneTouHast opma XU3HU, MEPHI TPOPUITAKTUKA
BUPYCHBIX 3200JIEBaHUM.

JKusnenesarenpHOCTh KiIeTKU. [Inactuuecknii ooMeH. @OTOCUHTE3, XEMOCHUHTE3.
buocunTes Oenka. JHepreTudeckuii oOMeH. XpaHeHue, nepeadya u peaan3aus
HaCJIeJCTBeHHOU nH(popmMaluu B kiieTke. ['enetnyeckuii koz. I'eH, TeHOM.
I'enomuka. Bausinue HapkoceHHbIX 8euyecme Ha NPoYeccsl 8 Kiemke.

Knerounsriii iuki: narepdasza u nenenue. MuTo3 u Menos, ux
3HaueHne. CoMaTH4yeCcKue 1 MOJIOBBIE KICTKU.

Opranusm
Opranusm — €IMHOE 1IETIOE.
KuznenearenbHOCTh Opranusma. Perynsamnus GyHKIUN opraHu3mMa, ToMeocTas.

PasmHoxenne opraan3MoB (Oecrosoe u mojioBoe). Crnocobwl pazmHoiceHus
y pacmeHul u dxcueomuuvix. IHAUBUyalIbHOE pa3BUTHE OpraHU3Ma
(ontorenes). [IpuunHbI HApYIIEHUN pa3BUTHUSI. PepoyKTUBHOE 3/J0POBbE
YEeJIOBEKA; MOCIECACTBUS BIUSHUS aJIKOTOJISI, HHKOTHHA, HAPKOTUYECKUX BEIIECTB
Ha YMOpHOHANBHOE pa3BUTHE UelloBeKa. JKuznennvie yukivl pazHvlx
2pynn op2aiu3mos.

['eneTuka, MeTOAbI TEHETUKU. [ eHETHUECKAs TEPMUHOJIOTUS U
CHMBOJIMKA. 3aKOHBI HacyieacTBeHHOCTH ['. Menaens. XpoMocoMHas
Teopus HacieacTBeHHOCTU. Onpeaenenue nosia. ClenaeHHoe ¢ 0JIOM
HacJI€JIOBaHUE.

I'eneTuka yenmoBeka. HaciencTBennble 3a00JIeBaHUS Y€JIOBEKA H
UX TpeaynpexacHue. DTHUYCCKHE aCTIeKThI B 00JIaCTH MEIUITMHCKOM T'eHETHKH.

I'enotun u cpena. HenacnenctBeHHass N3MEHYMBOCT.
HacnencrBennast usMmeHunBOCTh. MyTanuu. MyTareHsl, UX BIUSHUE HA 3JOPOBbE
YyeJI0BeKa.
JlomecTukanus u ceiekius. Metoibl cellekiuu. buotexHoorus,
€€ HampaBJIeHHs U MEePCIEKTUBbI pa3BuTus. buobesonacrnocme.
Teopus 3BoJIOIUN
Pa3BuTHE 3BOTIOLIMOHHBIX UAEH, YBOJTIOIMOHHAS Teopus Y.
JapBuna. CuHTeTHYECKask Teopus dBOMONUN. CBUAETEILCTBA ABOJIOIUN KUBOM
npupoasl. MUKpO3BOIIOLMS U Makpol3BoJirouus. Bua, ero kputepuu. [lonmyssanus
— 3JIEMEHTapHasl €AUHUIA SBOITIONUH. JIBUKYIIME CUIIBI SBOJIFOIIMHU, UX BIUSHUE
Ha reHo¢oH1 onyysiuuu. HampasiaeHus 3BOIOUN.

MHoroo6pa3ue opraHu3MOB KaK pe3yJIbTaT IBOJIOIHH.
[TpuHIUIIBI KTaCCU(pUKAIIUK, CUCTEMATHKA.
Pa3BuTHe :ku3Hu HA 3emie



['unore3sl mpoucxoxaeHus Ku3Hu Ha 3emie. OCHOBHBIE ATAlbl
ABOJIIOIIUU OPraHUYECKOro MUpa Ha 3emiie.

CoBpeMeHHbIE MPEJCTaBICHUS O MPOUCX0XKICHUN YEIOBEKa.
OBoronus yenoBeka (aHTponorenes). JABuxyiine cuibsl antponoreHesa. Pacel
YeJI0BeKa, UX MPOUCXO0XKICHUE U €TUHCTBO.
Opranusmbl U OKpPYKaKOIIas cpeaa

[IpucnocobiieHrs OpraHu3MoB K ACHCTBUIO KOJOTUYECKUX (PaKTOPOB.

buoreonenos. Dxocucrema. PazHooOpaszue skocucTeM.
B3auMooTHoIeHHs TOMyJSMA pa3HbIX BUIOB B 3kocucTteMe. Kpyrosopor
BEUIECTB U MOTOK SHEPTUH B SKOCHCTEME. Y CTONYMBOCTh M IMHAMHUKA YKOCUCTEM.
[locnencTBus BIUAHMS ACSITEILHOCTH Yel0OBEKa Ha dKocucTteMbl. CoxpaHeHue
O6ropa3zHoo0Opa3usi Kak OCHOBA YCTOMYMBOCTH 3KOCHCTEMBI.

CrtpykTypa 6nochepbl. 3aKOHOMEPHOCTHU CYIIECTBOBaHUS OHOChEpHI.
KpyrosopoTts! BemiecTB B 6nochepe.

['nmob6anbHbIe aHTpONOreHHbIe n3MeHeHust B onocdepe. [IpodiieMbl ycTOMYHUBOTO
pa3BUTHSL.
[lepciekTUBBI pa3BUTHS OMOJIOTMUYECKUX HAYK.



IINTAHUPYEMBIE PE3VJIbTATBI U3YUEHUA KYPCA BHOJIOTI'NA

B pe3yabrarte nu3yvenus yueOHoro npeamera «buosiorus» Ha
YPOBHe cpeaHero (IoJIHOro) o01ero 00pa3oBaHusi CTyAeHT Ha 02a30BOM
YPOBHE HAYYHTCS:

— pacKpbIBaTh HA MPUMEpPaX poJib OMOJIOTHH B OPMUPOBAHUU
COBPEMEHHOM HAYYHOU KapTUHBI MUPA U B IPAKTUYECKOUN ACATEIBHOCTH JIOIEH;
— MOHUMATh U OMKCHIBATh B3aMMOCBSI3b MEX/1y €CTECTBEHHBIMU
HayKaMu: Ouosioruei, pu3nkon, XuMuei; ycraHaBlIMBaTh B3aUMOCBS3b
MPUPOJTHBIX SIBJICHUI;
— MOHUMATh CMBICH, PA3JIMYaTh U ONMHUCHIBATH CHCTEMHYIO CBSI3b
MEX/1y OCHOBOIIOJIATaIOIIUMH OMOJIOTMYECKUMU MOHITUAMU: KIIETKA, OPraHu3M,
BU/I, DKOCHUCTEMa, Onocdepa;
— MPOBOJUTH IKCIIEPUMEHTHI 110 U3YUCHHUIO OMOJIOTUYECKUX OOBEKTOB U SIBJICHUM,
OOBSCHATH Pe3yibTaThl IKCIIEPUMEHTOB, aHATU3UPOBATH UX, (POPMYIUPOBATH
BBIBOJIBI,
— HUCIOJI30BaTh OCHOBHBIE METO/Ibl HAYYHOTO MTO3HAHUS B
y4eOHBIX OMOJIOTMYECKHUX UCCIEIOBAHUSIX, TPOBOJUTEH IKCIIEPUMEHTHI 110
U3YYEHHUIO OMOJIOTUYECKUX OOBEKTOB U SBIICHUM, OOBSICHITH PE3yIbTaThI
HKCIIEPUMEHTOB, aHATM3UPOBATh UX, (POPMYIUPOBATH BHIBOIHI;
— (opMyITUpPOBaTh TUTIOTE3bI HA OCHOBAHUU IIPETIOKEHHON
Oounonornyeckoil HGOPMAIIMK U TpeJIaraTh BAPUAHTHI POBEPKHU THIIOTE3;
— CpaBHUBATh OMOJIOTUYECKHE O0BEKTHI MEXTY COOOH 10 3aIaHHBIM KPUTEPUSIM,
JenaTh BBIBOABI U YMO3AaKIIFOUEHHSI HA OCHOBE CPABHEHUS;
— 00OCHOBBIBATh €TMHCTBO KUBOUW M HEKUBOMW MTPUPO/IHI,
B3aMMOCBSI3U OPTaHU3MOB M OKPYKAIOIIeH Cpellbl Ha OCHOBE OMOJIOTUYECKUX
TEOpHI;
— MPUBOJUTH MPUMEPHI BEIIECTB OCHOBHBIX I'PYIIN OPraHUYECKUX
COEIMHEHUM KJIeTKH (OENIKOB, )KUPOB, YTIEBOI0B, HYKJICHHOBBIX KHCIIOT);
— pacIo3HaBaTh KJIETKU (IPOKAPUOT U 3YKAPUOT, PACTEHUI U )KUBOTHBIX) MO
OIKCAHUIO, HA CXEMATHUECKUX U300pAKEHHUAX; YCTaHABIUBATH CBSI3b CTPOCHUS U
GyHKIIUH KOMITOHEHTOB KJIETKH, 000CHOBBIBATH MHOTOOOpa3ne KIIETOK;
— OOBACHATH MHOTOOOpa3ue OPraHu3MOB, IPUMEHSS SBOIIOLIMOHHYIO TEOPHUIO;
— OOBSACHSITH MPUIMHBI HACTIEACTBEHHBIX 3a00I€BaHUN;
— BBIABJISITh U3MEHYMBOCTh Y OPTaHU3MOB; CPABHUBATH HACJIEACTBEHHYIO U
HEHACJIEICTBEHHYIO U3MEHYMBOCTH;
— BBIABIATH MOp(dosornueckre, Gu3noIoruyecKue, MOBEACHUECKUE aJanTaluu
OpPraHU3MOB K cpejie OOUTaHus U AEHCTBUIO S3KOJIOTHYECKUX (DAKTOPOB;
— COCTAaBJIATH CXEMBI [IEPEHOCA BEUIECTB U DHEPTUU B IKOCUCTEME
(enu nuTaHus);
— IPUBOJUTH JOKA3ATEIbCTBA HEOOXOAUMOCTH COXPAHEHUS
O0ropa3zHoo0pa3usl 1l yCTOWYUBOTO Pa3BUTHS U OXPaHbl OKPYKaIOLIEH CpeIbl;
— OLICHUBATh JOCTOBEPHOCTH OMOJIOrMYECKO HHPOpMaLnH, OJTy4EeHHONW U3
Pa3HbIX HCTOYHHUKOB;



— TPECTaBIATH OMOJIOTHUECKYIO HH(POPMAIIHIO B BUJE TEKCTA,

TaOJIHIIBI, TpaduKa, TUarpaMMBbl U JETaTh BRIBOABI HA OCHOBAHHUH
MIPEICTABIICHHBIX TaHHBIX;

— OIICHMBATH POJIb JOCTHKEHUN TCHETHKH, CEICKIINN, OMOTEXHOJIOTHUH B
IIPAKTHYCCKON IeITeITLHOCTH YETIOBEKA;

— OOBSCHATH HETATUBHOE BJIUSHUE BEIIECTB (AJIKOTO0JI,

HUKOTWHA, HAPKOTUYECKHUX BEIIECTB) Ha 3apPOJIBIIICBOC PA3BUTHE YEIOBEKA.
CryneHT Ha 0a30BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYUYUTHCH:

— 0asamu HAy4UHoe 00bsACHeHUe OUOL0SULeCKUM DaKmam, npoyeccam, sieHUsIM,
3AKOHOMEPHOCIAM, UCHOIb3Ys OUONI02UYecKUue meopuu

(KiemoyHy10, 360IOYUOHHYIO), YUeHUue 0 buocgepe, 3aKOHb

HACIeOCMBEHHOCMU, 3AKOHOMEPHOCMU USMEHYUBOCMU,;

— Xapaxkmepu3o8ams co8peMenHble HanPasieHus 8 pa3eUumuu

OUuoI02UU; ONUCBIBATND UX BO3MOIICHOE UCNOIb308AHUE 8 NPAKMUYECKOUL
oessmenbHOCmU,

— CpasHuBamv Cnocoovl OejleHus KiemKu (Mumo3 u metos);

— pewamsp 3a0a4u Ha nocmpoenue ppaemenma emopou yenu JJHK

no npeonoxcenromy gpaemenmy nepsot, uPHK (MPHK) no yuacmxy /JIHK,

— pewams 3a0a4u Ha onpeoeneHue KOJU4ecmed Xpomocom 6 COMAmMuYecKux

U NOJIOBLIX KIEMKAX, A MAKCce 8 KIemKax neped Hauaiom oeieHus (meto3a

WU MUMO3@) U NO €20 OKOHYAHUU (0J151 MHO2OKIEMOYHbIX OP2AHUIMOB);

— pewamyp 2enemuiecKkue 3a0a4u Ha MOHOSUOPUOHOEe CKpewusanue, coCcmasisimy
cxembl MOHOSUOPUOHO20 CKPEeUUBAHUsL, NPUMEHSISI 3AKOHbL HACIeOCTNEEHHOCMU U
UCNONB3YSL OUONOSULECKYI0 MEPMUHOTIO2UIO U CUMBOJIUKY,

— YCMAaHasIueams mun HAC1e008aAHUs U XAPAKMep NPOsIGLe st NPUSHAKA

N0 3a0AHHOU cXxeme poOOCI0BHOU, NPUMEHSS 3AKOHbL HACIe0CMEEHHOCTU,

— OYeHUBAmMb pe3yibmamuol 83aUMOOeUCMEUs Yel08eKA U OKpYIcaroueli cpeobl,
NPOSHO3UPOBAMb BOZMONICHBLE NOCIEOCHBUSL OeSIMENbHOCTU 4el08eKd

OJ151 CYyUsecmeoB8anusi OMoOeabHbIX OUOIOCUYECKUX 00BEKMO8 U YelblX

NPUPOOHBIX CO0OWECMS.



HOPMbI U KPUTEPUU OLUEHNBAHUSA
OueHuBaHue YCTHOTO OTBETA yUALMXCS

Otrmerka "S" cTaBUTCA B CiIydae:
1. 3naHus1, nOHUMaHUs, TITyOUHBI YCBOGHUS 00yYaroluMCcs BCcero oobéma
IpOrpaMMHOI0 MaTepuana.
2. YMeHus BBIICTATH TJIaBHBIC MOJO0KEHUS B U3yYCHHOM MaTepHale, Ha
OCHOBaHUU (DaKTOB U MPUMEPOB 0000IIATH, AEJIaATh BHIBOJIbI, yCTAHABIUBATh
MEXIIPEMETHBIE U BHYTPUIIPEMETHBIE CBSI3U, TBOPUECKHU MPUMEHSIET
MOJIyYEHHBIC 3HAHUSI B HE3HAKOMOM CUTYaIlUH.
3. OrcyTrcTBHE OMMUOOK M HEOUETOB MIPU BOCTIPOU3BEACHUN N3YUECHHOTO
Marepuasa, Ipy YCTHBIX OTBETaX YCTPAHCHUE OT/ACIIbHBIX HETOYHOCTEH C
MOMOIIIBIO IOMOJIHUTEIIBHBIX BOIIPOCOB YUUTEIIS, COOJIIOICHUE KYIbTYPhl YCTHOM
peyn.
Ormetka "4'":
1. 3HaHue BCEro M3y4Ye€HHOr0 MPOTPAMMHOr0 MaTepuaia.
2. YMeHui BBIJICTSATh TJIaBHbBIE TTOJIOKCHHS B M3YUYEHHOM MaTepHalie, Ha
OCHOBaHUU (DaKTOB U MPUMEPOB 0000IIATh, €JIaTh BHIBOJIbI, yCTAHABIUBAThH
BHYTPHUIIPEAMETHBIE CBS3U, IPUMEHSIThH TTOJIyUYE€HHbIC 3HAHUS HA MPAKTHKE.
3. He3nauurenbHbie (HerpyObie) OMIUOKHA U HETOUETHI TIPU BOCIIPOU3BEICHUN
U3Y4YEHHOI'0 MaTepuaia, COOI0eHIEe OCHOBHBIX MPABUII KyJIbTYPhI YCTHOU peyH.
Otmetka "3" (ypoBeHb NPECTABICHH, COUETAIOIIMXCS C JIEMEHTAMU Hay4YHBIX
MOHATHI):
1. 3HaHue ¥ yCBOEGHHE MaTepHalia Ha YpOBHE MUHUMAJIBHBIX TPEOOBaHUI
IpOrpaMMBbl, 3aTPYJHEHUE MIPU CAMOCTOSATEIIBHOM BOCIIPOU3BEICHNH,
HEO0OXOIUMOCTh HE3HAYUTETHLHOM MOMOIIU MPENOIaBaTels.
2. YMeHue paboTath Ha ypOBHE BOCIIPOU3BEICHNUS, 3aTPyAHCHHS TIPU OTBETaX Ha
BUJIOM3MEHEHHBIE BOIIPOCHI.
3. Hanmmuue rpy0oii ommoOKy, HECKOJIBKUX HErPYOBIX MPU BOCTIPOU3BEICHUH
U3YYCHHOT'0 MaTepuaia, He3HAYUTEeIbHOE HECOOII0/IEHNe OCHOBHBIX TPaBHII
KYJIbTYPbl YCTHOU PEUHU.
Otrmerka "2":
1. 3HaHKe U ycBOEHHE MaTepuasa Ha ypOBHE HUKE MUHUMAJbHBIX TPEOOBAHUN
IPOTPaMMBbl, OT/IETLHBIC MPEACTABICHHS 00 U3YYEHHOM MaTepHuae.
2. OTcyTCTBUE YMEHHI pab0TaTh Ha yPOBHE BOCIIPOU3BEICHUS, 3aTPYTHCHUS TIPU
OTBETax Ha CTaHJAPTHBIE BOMPOCHI.
3. Hannure HeCKONBbKUX TPyObIX OMIMOOK, OOJIBIIOrO YKCa HErpyObIX Npu
BOCITPOM3BEICHUU U3YUEHHOI0 MaTepHaia, 3HaYuTeIbHOE HECOOII0IeHNE
OCHOBHBIX MPABUJI KYJIbTYpPbl YCTHOM peyHu.



JlutepaTypa u cpeacTBa 00y4eHUs:
VYyeOnuk: buonorus. O6mas ouonorus. 10-11 ki.: yueOHUK 1715
oOmreoOpa3oBarenbHbix yupexaenui B. B. [laceunuk, JI. JI. Kamenckuii, A. M.
Py6ruos, I'. I'. [lIeros, JI. A. A6ossH, 3. I'. ['anoHok
nox pen. B. B. ITaceunuka. — M. : [IpocBemenue, 2023.

1. Amnactacosa JL.II. O6mas 6uonorus. Jlunaktuueckue matepuansl. — M.:
BenTana-I'pad, 1997.

2. borpanosa T.JI., ComonoBa E.A. buonorusi. CripaBOUHUK [1Jis
CTapUIEKJIACCHUKOB M OCTynaronmx B By3bl. — M.: ACT-nipecc, 2006.

3. Bbonrosa N.B. CoopHuk 3a1a4y o o61iel 6Moioruu Jj1si HOCTyNaouuX B

BY351. — M.: Onukc 21 Bek, 2005.

4, 3axapos B.b., MamontoB C.I'., Conun HU. O0mas 6uonorus: Yue6. nns
10 — 11 1. obmeoOpazoar. Yueb. 3aBenenuii - M.: JIpoda, 2005.

5. Puc 3., Ctepubepr M. OT kj1eTOK K aToMaM: MILTrocTpupoBaHHOE BBEICHHE
B MOJIEKYJIsipHYt0 Ononoruto: Ilep ¢ anrin. — M.: Mup, 1988.

6. Cyxona T.C., Koznosa T.A., Conun H.1. O6mast 6uomorus. 10 — 11 ki.:
Pabouas Terpaas k yueonuky / nop pea. B.b. 3axaposa. — M.: JIpoda, 2003.

7. Ypoxku o6mert 6nonorun: [locodue nns yuurens / B.M. Kopcynckas, I'.H.
Muponenko, 3.A. Mokeesa, H.M. Bep3unun. — M.: [Ipocsemienue, 1986.

8. Kpuxkcynos E. A., ITaceunuk B. B. Dxonorus. 10 (11) knacc: Yue6. qis
omeoOpasoBart. yue0. 3aBefieHui. 5-¢ us., nopad. M.: Ipoda, 2001. — 256 ¢

Q. Peitmepc H. ®. KpaTkuii cioBapb Ouonornueckux TepMuHoB: KH. s
yuurtens. — 2-¢ u3. M.: [Ipocsemnienue, 1995. — 368 c.

10. Perimepc H. ®@. Hauana skonorndeckux 3Hanui.M.: M3marenscTBO
MHDITY, 1993. — 261 c.

11. Ounukiioneaus it nerei. I nas. Pen. B. A. Bomoaua.M.: ABanrat,
2001. — 448 c.

12, Bep3unun H.M., Kopcynckas B.M. O6miast MeToiuka mpemnoaBaHus
ouonoruu. — M.: [IpocBemenne, 1986.

13. 3axapos B.b, Myctadun A.I'. O6mas Onoiorus: TeCThl, BOIPOCHI,
3aganus. — M.: IIpocBemenue, 2003.

14. NBanora T.B., Kanunosa I'.C., Markosa A.H. COoopHUK 3agaHuii 110
oOmieit 6uonoruu. — M.: IIpocsemenne, 2002.

15. Mummna H.B. 3aganus 115 caMocToSITeNbHONM padoThI 10 001I1eH
ouonorun. 11 kimacc. — M.: IIpocBemenne, 1985.

16. [umkunckas H.A. I'enetuka u cenexuust: Teopust. 3ananusi. OTBETHI. —

Caparos: JIuneit, 2005.

JlonoJiHUTeIbHAS JIUTEPATYPA IS YUAIUXCH:

1. M.B.Bsico1kas TpeHaxep 1o oouieit ouonoruu nis yqamuxest 10-11 knaccoB u
nocrynaromux B BY3sl. TperupoBounsie 3agaun — Bonrorpaa: Yuurens,2005.

2. M.B.Bricorkas O6mas 6uosorus 9-11 kimaccel: pa3HOYPOBHEBBIC YITPaXKHECHHUS
Y TE€CTOBBIE 3aaHusd— Bonrorpan: Yunrens,2008.

3. T.A.Adonuna. [Ipakrrdeckoe nocodue ¢ 3aganusmu.- M.:@opym-unaTpa, 2009
4. T'"N.JIlepuep. Ypoku Ouonoruu. O0mas ouomnorus.10-11 knaccel. TecTsl,
BOIIPOCHI, 3a7a4u.- M.: 9kcmo,2005



5. B.B. Ilaceunuk ABTOpCKasi mporpaMma cpeaHero (I0JHOro) o01ero
oOpazoBanus no o6uonoruu 10-11 kmaccel. — M.: [Ipoda 2010

6. M.B. Onanosuu, H.1. Ctapukosa,E.M. I'amxuesa, E. O.1llenukoBa buonorus
5-11knacchl:pa3BepHyTOE TEMAaTUYECKOE MIIIaHupoBanue — Bonrorpana: Yuutens,
2009

A noznaro mup; Jerckas snnukinonenus: Ampuouu. Asrop b.®.Ceprees; - M.:
000 «®Pupma «M3narensctBo ACT»»; OO0 «Actpensy, 2011. —480 c.: un.;
JlabGoparopHsiii npakTukyM. buonorus 6-11 knace (yaeOHOE 3JEKTPOHHOE
U31aHue).

7. J1.B.Copokuna. Tematuueckue 3auétbl mo 6uonoruu B 10-11 kaccax -
M.:Cdepa,2008

8. «Enunas komnexuus [{udposeix O6pazoBarenbHbix Pecypcoy» (Habop

1 poBBIX pecypcoB k yueOHukam nuaun [lonomapesoit W.H.) (http://school-
collection.edu.ru/).

9.www.bio.1september.ru— razera «buosorus» -nmpuiIoKeHue K «1 ceHTIOPsI».
10.http://bio.1september.ru/urok/ -Matepuassl k ypoky. Bce paboThl, Ha OCHOBE
KOTOPBIX CO3/IaH CalT, ObUTH OIyOJMKOBaHbI B ra3zere "buonorus". ABropamu
caiita npojesiana Oosblasi paboTa Mo CUCTEMAaTU3UPOBAHUIO Ta3€THBIX CTATEH C
y4ETOM IIKOJIBHOM y4eOHOM mporpaMMel 1o ipeameTty "buosmorus".

11. www.bio.nature.ru — Hay4HbIE HOBOCTH OHOJIOTHN

12.http://ebio.ru/ - SnexTpoHHBIN yueOHUK «bronorusy. ComnepKUT BCe pa3aeiibl
Ouonoruu: 60TaHUKY, 300J0THI0, AHATOMUIO U (PU3UOJIOTHIO YETIOBEKa, OCHOBBI
IIUTOJIOTUU U TEHETHKH, IBOJIIOIIMOHHYIO TEOPHIO U KOJIOTHIO. MOKeT OBITh
PEKOMEHIOBAH YYalIUMCs JJII CAMOCTOSTEIbHON PaOOTHI.
13.http://www.gbmt.ru/ - T'ocynapcTBeHHbIl bronorudeckuii myseii um. K. A.
TumupszeBa. Buptyanbnbsie SkcKypcuu: JKUBOTHBIC B MU(]aX U JICTCH/IAX,
XuBoTtHbie-cTpouTtenu, 3ab6ota o motomctTBe, OnacHsie kuBoTHBIE. [{udpoBbie
konuu GoHIAa My3esi MOTYT ObITh HCTIOJB30BaHbl B KAUE€CTBE WILTIOCTPAIIHi



https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&ust=1566810486916000
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&ust=1566810486916000
https://www.google.com/url?q=http://www.bio.1september.ru&sa=D&ust=1566810486917000
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&ust=1566810486917000
https://www.google.com/url?q=http://www.bio.nature.ru&sa=D&ust=1566810486918000
https://www.google.com/url?q=http://ebio.ru/&sa=D&ust=1566810486918000
https://www.google.com/url?q=http://www.gbmt.ru/&sa=D&ust=1566810486919000

MarepuajbHO-TEXHUYeCKOe o0ecnedeHre Y4eOHOM QN CIUILIMHbI

OcBoenue JAUCHUITIINHBI «buonorusy» npearnojaract uCIoJIb30BaHNC

aKaJIeMAYECKOUN ayIUTOPUH.

[IpenocraBieHne HEUCKIIOYUTENIbHBIX MPAaB Ha HMCHOJIb30BAHUE JUIIEH3UOHHOTO
nporpaMmMmHoro obecrnedenus: MoitOduc Ilpodeccuonanbubiii 2. JluueHsus
KOpIIOpaTUBHAs Ha MOJb30BaTeNs sl 0Opa3oBaTelbHbIX OpPraHU3alui, CPOKOM
nevictus 1 rox (700 ex), moroBop Ne 32312814233 ot 30.10.2023r.



[Iporpamma coctaBneHa B cooTBeTcTBUU ¢ TpeboBanusamu @I'OC CIIO no
HarpasieHuo noarotoBku 40.02.01. IIpaBo u opranusanus couuagbHOIO
oOecreyeHus
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