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Pabouass mporpamma mo ydeOHOMy mnpeamery «buomorus» (06a30BbIii ypOBEHD)
(mpeametHas oOnactb «EcCTeCTBEHHO-HAy4HbIE TPEAMETH») (Jaree COOTBETCTBEHHO
— mporpamMma 1o OuWOJIOTMH, OHOJIOTHSI) BKJIIOYAET TMOSCHUTEIBHYIO 3aIlUCKY,
cojiepkaHre OOyYeHHs, IJIaHUPYyEMbIe PE3yJIbTaThl OCBOCHUS MPOTPaAMMBI
nmo  OwojorMu,  TEMaTHYeCKoe  IUIAHUPOBAaHWE,  mepeueHb  (KomudukaTop)
pacmpeliefIeHHBIX IO KJlaccaM MpOBEpsSEeMbIX TpeOOBaHUU K pe3yJbTaTaM OCBOCHUS
OCHOBHOU 00pa30BaTEeIbHON MPOrpamMMBbl CPEHETO 00IIEero 00pa3oBaHUsl U IJIEMEHTOB
COJIEp>KaHUs 110 OMOJIOTUH.

[TosicHuTenbHAs 3aMUCKa OTpaXkKaeT OOIIMEe LENH W 3aJaud M3y4eHHs OHOJIOTHH,
XapaKTEPUCTUKY ICUXOJOTMUYECKUX MPEANOChUIOK K €€ HM3YyYEHHI0 OOy4YaroUMMMCS,
MECTO B CTPYKType y4eOHOro IUlaHa, a TaKXKe MOAXOAbl K OTOOpY Colep KaHHs,
K OIPEIETICHUIO IIJIAHUPYEMBIX PE3YJIbTATOB.

ConmepxaHue OOy4YeHHMsS PpacKpbIBaeT  COJAEpXKaTelbHble JIMHUM, KOTOpBIE
npeiaratoTest s 00sA3aTeIbHOTO M3YYeHMsI B KaXKJIOM KJlacce Ha YPOBHE CPEIHEro

oO1rero oopa3oBaHMsI.

[Inanupyemple pe3yibTaTbl OCBOEHHSI IMPOTrpaMMbl IO OWOJIOTMH BKJIHOYAOT
JUYHOCTHBIE, METApPEIMETHbIE PE3yJbTaThl 3a BECh MEPUOJ OOYy4YEeHHS Ha YpOBHE
cpenHero oOiiero oopa3oBaHUs, a TaKXKe MPEAMETHBIE TOCTHXKEHHS O0ydaromerocs
3a KaXJIbIi To] 00yUeHusI.

HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma yueOHOro Kkypca «buomorus» 0a30BOro ypoBHS s
oOyuatommxcsi 10 —11 xmaccoB pazpadorana Ha ocHoBe DenepanbHO pabodei mporpaMMbl
no «®du3uke», ¢ y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBAaHUH, MPEABABISEMBIX K
MaTeMaTUYeCKOMY OOpa30BaHUIO, U TPATUIMNA POCCUICKOrO oOpa3oBaHus. Peamuzarius
MPOrpaMMbI  O0ECTICUMBACT OBJIAJICHUE KITFOUEBBIMH KOMIICTCHIIMSIME, COCTABIISIOIINMU
OCHOBY JJIS CAMOPA3BUTHUS M HEMTPEPHIBHOTO 0OPa30BaHMsI, IIEJIOCTHOCTh OOIIEKYIbTYPHOTO,

JJMIHOCTHOT'O M IIO3HABATCJIIbHOI'O PA3BUTHUA JTNYHOCTH 06yqa}01111/1xc>1.

[Iporpamma mo OMOJIOTMM JaeT TMpPEJCTaBICHHE O IeNsIX, 00 00IIe cTrpaTeruu
OoOy4eHHMsI, BOCIIUTAHUS M PA3BUTHUS OOYyYAIONIUXCS CPEACTBAMU y4eOHOTO TpeaMeTa
«buonorusy», ompenenser 00sA3aTeNbHOE TPEIMETHOE COJEpXKAHUE, €T0 CTPYKTYpY,
pacmpesieneHre 1Mo pasienaM U TeMaM, PEKOMEHIyEeMYI0 TTOCIE0BATEIPHOCTD N3YUCHUS
y4e0HOT0 MaTeprasa ¢ y4eTOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKH
00pa3oBaTeIBHOTO MPOIIECcCa, BOPACTHBIX OCOOCHHOCTEH 00YyUYarOITIXCA.

B mporpamMMe mo OMONOTHH TakKe YUYWUTHIBAIOTCS TPEOOBAHUS K IUIAHUPYEMBIM
JUYHOCTHBIM,  METAlpeAMETHbIM W  MPEAMETHBIM  pe3yJbTaTaM  OOy4YeHUus



B (hopMHUPOBAHMM OCHOBHBIX BHUJOB YUYEOHO-TIO3HABATEIBHON IESATEIbHOCTH/Y4eOHBIX
JEHCTBUIM 00YYarOmUXCs IO OCBOEHHUIO COJIEPKaHUsI OMOJIOTHYECKOTO 00pa30BaHuUs.

B mporpamme mo Ouwosormu (10-11 kiacchl, 0a30BBI YpPOBEHB) peali30BaH
OPUHIMI T[PEEMCTBEHHOCTH B M3y4YeHHH OHOJoruu, Onarojaps 4YemMy B HeH
IPOCMaTPUBAETCS HAIIPABJICHHOCTh HA Pa3BUTHE 3HAHUM, CBA3aHHBIX C (POPMHUPOBAHUEM
€CTECTBEHHO-HAy4YHOTO  MHUPOBO33PEHHUSA, LIEHHOCTHBIX OpPHUEHTAlUil  JIMYHOCTH,
HKOJIOTUYECKOTO MBIIIJICHUS, IPEACTABICHUI O 3I0pOBOM 00pa3e >KM3HU U OEpeKHBIM
OTHOILIEHWEM K OKpyXKaromen npupoaHoun cpexae. [loatomy Hapsay ¢ u3ydeHUEM
0011e0MOJIOTUYECKUX TEOPHU, a TAK)K€ 3HAHUM O CTPOEHUHU MKUBBIX CHUCTEM Pa3HOTO
paHra M CyIIHOCTH OCHOBHBIX IPOTEKAIOMIMX B HUX IMPOLECCOB B MpOrpamme
110 OMOJIOTHH YJIEJIEHO BHUMAHHUE UCTIOIb30BAHUIO MOTYUYEHHBIX 3HAHUH B TIOBCETHEBHOM
YKU3HU JIJIS peIIeHUs IPUKIIAHBIX 3a/1a4, B TOM YHCIIe: MPO(PUIAKTUKHU HACIEICTBEHHbBIX
3a00JIeBaHUI YeJIOBEKa, MEIMKO-TEHETUYECKOrO0 KOHCYJIbTHUPOBAHUS, OOOCHOBAHUS
HKOJIOTUYECKH 11€JIeCO00pa3HOro IMOBEACHHUS B OKPY’KAIOLIEH NpUPOIHON Cpene,
aHalu3a  BIMSHUSA  XO3SIMICTBEHHOM  NI€ATEIBHOCTM  4YEJIOBEKa Ha  COCTOSIHUE
OPUPOTHBIX U HCKYCCTBEHHBIX OKOCHUCTEM. YCHUJICHHE BHUMAHHUS K MPUKIATHON
HAMpaBICHHOCTH y4eOHOTo mpeamera «bBHOJOTHs» MPOAMKTOBAHO HEOOXOAWMOCTHIO
oOecriedyeHrs YCIOBUW [IJIsl PEIICHUST OAHONW W3 aKTyalbHBIX 3a7ad IIKOJIHHOTO
OHMOJIOTHYECKOro 00pa3oBaHusl, KOTOopas mpeanoiaraetT GopMHUpOBaHUE Y O0YyHAIOIIUXCS
CIOCOOHOCTH  aanTUPOBAaThCA K  M3MEHEHUSM JWHAMUYHO  Pa3BUBAIOIIETOCSA
COBPEMEHHOTO MUPA.

[IporpamMMa 1O OHONOTHUHM SABISETCS OPUEHTHUPOM [UIsI COCTaBICHHS PaOOUMX
porpamMM, aBTOPbI KOTOPBIX MOTYT MPEUIOKHUTh CBOM BAapHaHT IMOCIIEI0BATEILHOCTU
U3Yy4YEeHUS U CTPYKTypbl yueOHOro MaTepuaja, CBO€ BUACHHE NyTeH (OpMHpPOBaHMS
y obOyuaromuxcst 10—11 kimaccoB mpeAMETHBIX 3HAHWUN, YMEHHM U CIOCOOOB y4eOHOM
NeSTEIbHOCTH, a TaKKe METOJUMYECKHX pEIIeHUH 3aJad BOCHUTAHHUS W Pa3BUTHUSA
cpeacTBamMu yueOHOTo mpeameTa «bruomorus.

buonorus Ha ypoBHe cpenHero oouero oopazoBaHUs 3aHHUMAET BaXXHOE MECTO.
OHn obecnieunBaeT GOpMUPOBAHUE Yy O0YUAIOIIUXCSI IPEACTABICHUIN O HAYYHON KapTHHE
MHUpa, pacHmMpsieT ¥ 0000IIaeT 3HaHUS O JKHUBOM MPHUPOJE, €€ OTIMYUTEIbHBIX
IpU3HAKaX — YPOBHEBOM OpraHM3allMd U SBOJIIOLMU, CO3JACT YCIOBHS Ui TO3HAHUS
3aKOHOB XKHBOU MPHUPOABI, (GOpMUPOBaHUS (HYHKIMOHAIEHOW TPaMOTHOCTH, HABHIKOB
3I0pPOBOTO M 0€30MacHOro odpasza >KM3HU, PKOJOTHUYECKOTO MBIIUICHUS, IIEHHOCTHOTO
OTHOILIEHUS K ’KUBOU MPUPOJIE U YETOBEKY.

bonpmioe 3HaueHne OWONIOTHS WMEET TakkKe IS PEUICHUS BOCIUTATEIBHBIX
¥ Pa3BUBAIOININX 337a4 CPEAHETO OOIIeT0 00pa30BaHUs, COIUATHM3AIMN O0YJIAFOIIIXCS.
Nzyuenue 6monoruu oOecreynBaeT yCIoBHs Al (OPMUPOBAHUS MHTEIUIEKTYaIbHBIX,
KOMMYHHMKAIIMOHHBIX W HMH()OPMALIMOHHBIX HABBIKOB, 3CTETUYECKOW KYJIBTYPHI,
COCOOCTBYET MHTErpaluy OHOJOTHYECKUX 3HAHUW C TPEACTABICHUSIMU U3 APYTUX
y4eOHBIX MpPEeIMETOB, B YaCTHOCTH, (GU3MKH, XUMUU u Teorpaduu. Ha3BanHbIe
MOJIOKEHUST O MpeAHa3HauYeHUU ydeOHoro mpeamera «buonorusp» coctaBUIM OCHOBY



JUIA OIpEeNeieHUs TMOAXOA0B K OTOOpY M CTPYKTYpUPOBAHHIO €ro COJCpyKaHMUS,
MPEICTABICHHOTO B MIPOrpaMMe Mo OUOJIOTHH.

Ot6op comepkanust yueOHoOro mpeamera «buomorus» Ha 0a30BOM YpOBHE
OCYILECTBJIEH C MO3ULMNA KYJIbTYpPOCOOOPa3HOIO MOJAX0/a, B COOTBETCTBUU C KOTOPBIM
oOyuarouecss JODKHBI OCBOUTH 3HAHUS M YMEHUS, 3HAUMMbIE JUIsI (OPMHUPOBAHUS
oO1Iel KyJbTypbl, ONPECISIOIIME OBEACHHE YEJIOBEKA B OKPYXKAIOWEH MPUPOIHON
cpene, BOCTpeOOBaHHBIE B IOBCEJHEBHOW JKU3HU M NPAKTUYECKON JAEATEIBHOCTH.
Ocoboe MecTo B 3TOH CHUCTEME 3HAHUI 3aHUMAIOT AJIEMEHTBI COJIEP)KaHUs, KOTOpbIE
CIIy>)KaT OCHOBOW i1 ()OPMHUPOBAHUS MPEICTABICHUNA O COBPEMEHHON €CTECTBEHHO-
HAyYHOM KApTUHE MHpA W LEHHOCTHBIX OPUEHTALMSIX JUYHOCTH, CIIOCOOCTBYIOIIUX
TYMaHHU3aIMU OMOJOTHYECKOro 00pa3oBaHUsl.

CtpyKTypHpoBaHHE COAEpKaHUS yueOHOro MaTepuaia B mporpamme o OuoJioruu
OCYUIECTBJIEHO C YYETOM MPUOPUTETHOTrO 3HAYEHUS 3HAHUH OO0 OTIMYUTEIbHBIX
OCOOEHHOCTSIX JKMBOW TMPHUPOABI, O €€ YPOBHEBOW OpraHM3alMd M HBOJIIOLIMH.
B cootBercTBUM C 3TUM B CTpPYKType yuyeOHOro mnpeamera «buomnorusp BblieneHbI
CIEIyIOUIMe COAepKaTelbHble JUHUM: «bHonoruss kak Hayka. MeToJapl Hay4YHOIO
no3HaHus», «Kierka xak Ouonormueckas cucrema», «OpraHu3m Kak OHOJOTHYECKas
cucrema», «CucreMa M MHOrooOpasve OpPraHUuYeCKOro MHUPay, «IBOJIOLUS KUBOU
IPUPOABD», « IKOCUCTEMBI U NMPUCYILIUE UM 3aKOHOMEPHOCTH.

Lens nzydenus: yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIaJICHUE
OOy4arolMMHUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIMOHAJIBHOM OpraHM3alMd >KUBBIX
CUCTEM pa3HOTO paHra MW MNpuoOpeTeHHWEe YMEHUH HCIONb30BaTh O3TU 3HAHMUS
JUIsl TPAMOTHBIX JIEWCTBHI B OTHOLIEHWHM OOBEKTOB >KMBOW MPUPOIBI M PELICHUS
pa3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTmxenue LETN W3YYCHHUS y4eOHOTO npeaMera «buonorus»
Ha 0a30BOM YPOBHE 00€CNEUMBAETCS PEUICHUEM CIIEIYIOLINX 3aa4:

OCBOEHHE 00YYaIOIMMUCS CUCTEMbI 3HAHUN O OMOJIOTUYECKUX TEOPHSIX, YUCHHUSIX,
3aKOHaX, 3aKOHOMEpPHOCTSX, THUIIOTe3ax, MpaBWIaX,  CIyXalllUX  OCHOBOM
U1t GOpMHUPOBAHUS MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTUHE MUpa, O METOAAX
HAYYHOT'O MO3HAHUS, CTPOCHUH, MHOTO0Opa3uu U OCOOCHHOCTSIX )KMBBIX CUCTEM Pa3HOTO
YPOBHS OpraHMU3alMH, BBIJIAIOMIMXCA OTKPBITUSIX W COBPEMEHHBIX MCCIIEIOBAHUAX
B OMoJIOTNY;

dopMupoBanue y  oOydarOmMXCs  MO3HABAaTEIbHBIX,  HMHTEIJIEKTYalbHBIX
Y TBOPUYECKUX CIIOCOOHOCTEN B MPOLIECCE aHAIN3a JaHHBIX O MyTAX Pa3BUTHUS B OMOJIOTUU
HAy4YHbIX B3IJISI0B, MJIEH M MOAXOJOB K M3YYEHHIO KUBBIX CHCTEM PA3HOIO YPOBHS
OpraHu3aluy;

CTaHOBJICHHE Yy O0yUaroluXxcs o0IIel KyJIbTyphl, (YyHKIIMOHATBHON IPAMOTHOCTH,
pa3BUTHE YMEHHUA OOBSACHATH M OLICHUBATh SIBJICHUS OKPYKAIOUIETO0 MHpa KUBOU
IPUPOJIbl HA OCHOBAHUU 3HAHUH U OIBITA, OJYUYEHHBIX IIPH U3yUYEHUU OMOJIOTHH;

dopmupoBaHne |y  OOyYarOIIMXCS  YMEHMH  WJUIIOCTPUPOBATh  3HAYCHHE
OMOJIOTMYECKUX 3HAHWKA B TPAKTUYECKON JI€ATEIBHOCTH 4YEJIOBEKAa, pa3BUTUU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;



BOCIIUTaHHE YOEXKIACHHOCTH B BO3MOXXHOCTH TIIO3HAHUS YEJIOBEKOM IKHBOMU
IPUPOJIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOILICHHS K HEel, COOIIOICHUS ITHUECKUX HOPM
IIPU NPOBEACHUN OMOJIOTUYECKUX UCCIIEIOBAHUN;

OCO3HAaHWE IICHHOCTH OWOJOTMYECKUX 3HAHWUW [ TOBBIIICHUS YPOBHS
HKOJIOTUYECKON KyIbTYpBI, 151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHHE TPUOOPETEHHBIX 3HAHUW M YMEHUH B TOBCEAHEBHON >KU3HU
JUIS OLIEHKU TIOCJIE/ICTBUI CBOEH NEATEIHHOCTH MO0 OTHOIIECHHUIO K OKpPY’KaIoIIeH cpene,
COOCTBEHHOMY 370pPOBbIO, OOOCHOBaHHME U COONIOEHHE Mep NPODUIAKTUKU
3a00s1eBaHUM.

B cucreme cpemnero ooOmero oOpa3zoBanusi «buonorus», wu3zydaemas
Ha 0a30BOM YpOBHE, BJIIETCS 0053aTEIbHBIM YUEOHBIM IPEIMETOM, BXOASIIUM B COCTaB
npeaMeTHol obsactu «EcTecTBeHHO-HAYUHbIE TIPEIMETBDY.

OOmee 4ncao 9acoB, U3y4aeMbIX IO IpeaMeTy Ouonorusi, — 68 gacos:

B 10 xiacce — 34 yaca (1 gac B Heneno), B 11 ximacce — 34 gaca (1 yac B HEACIIO).



COJAEPKXAHUE OBYUYEHUA

10 KJIACC

Tema 1. Buosorus kak Hayka

buonmoruss kak Hayka. CBsi3b OHOJIOTMM C OOIIECTBEHHBIMH, TEXHUYECKUMHU
U JPYTHMH €CTECTBEHHBIMU HayKaMH, (pUi1oco(ueid, STUKON, 3CTETUKON U ITpaBoM. Poib
Ouonoruu B (QOPMUPOBAHUU COBPEMEHHOM Hay4yHOW KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HaYK.

Metoapl TNMO3HaHUA >KMBOW MPUPOABI (HAOMIOAEHHE, HKCIEPUMEHT, OIKCaHUE,
U3MEpPEeHHE, Kiaccuukaius, MoJICTUPOBaHUE, CTATUCTUUECKAs 00padOTKa JaHHBIX ).

demoncmpavuu:
llopmpemuwi: Y. lapeun, I'. Mennens, H.K. Konbsios, [xx. Yorcon u ®@. Kpuk.
Tabauystl u cxemvi: «MeTOBI TO3HAHUS KUBOU MPUPOIBDY.

Jlabopamophuvie u npakmuueckue paoomawi:
IIpaktuueckas padora Ne 1. «/Mcnonb3oBaHue pa3aIuyHbIX METOAOB IIPU U3YUEHHUH
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl U UX OPraHU3alUs

XKusble cucrteMbl (OMOCHMCTEMBI) Kak MpeAMeT u3ydeHusi Ouosoruu. OTaudne
YKUBBIX CUCTEM OT HEOPTAHUYECKON MPUPOIBI.

CgoiicTBa OmocucTeM M UX pazHooOpazue. YPOBHU OpraHuU3allud OUOCHUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, MOMYJISIHOHHO-BUI0BOM,
HKOCUCTEMHBII (OMOTreOLIeHOTUYECKUI), OMOChHEPHBI.

demoncmpavuu:

Tabauyol u cxemvt: «OCHOBHBIC IPU3HAKU JKU3HW, «YPOBHU OpraHU3AIMH KHUBOH
TIPUPOIBD.

Obopyoosanue.: moaenb moiexyisl JJTHK.

Tema 3. XumMHYecKHH COCTAB M CTPOEHHE KJIETKH

XUMHUYECKUH COCTAaB KIETKH. XHMHWYECKHE JJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKPO3JIEMEHThI. Boa 1 MuHepaabHbIE BELIECTBA.

OYHKIUK BOJIbI 1 MUHEPAIBHBIX BEIIECTB B KJeTke. [loanepxanue 0CMOTHYECKOTO
Oananca.

benku. CocraB m crpoeHue O€nKOB. AMHMHOKHCIOTBI — MOHOMEPHI OCIKOB.
He3aMeHrMble U 3aMEHHUMbIE AMUHOKHUCIOTHI. AMHUHOKHUCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpPBI O€IKOBOW MOJICKYJIbI (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHYECKHE CBOMCTBA OeKoB. buonornyeckue QpyHKINM OCIKOB.

®epMeHThl — Ouosorudeckue karaiauzatopbl. CTpoeHue ¢epmMeHTa: aKTUBHBIN
HEeHTp, cyocrpatHas cneuuduunocts. Kobepmentsl. Butamunbl. Otauuns pepMeHTOB
OT HEOPTraHWYECKUX KaTaJu3aTOPOB.



VYrieBoasl: MOHOcaxapusl (TIIOKO3a, prubO3a W Ee30KCHpHU003a), IUCaXapHIbl
(caxapo3a, JakTro3a) M mojucaxapuabl  (Kpaxmal, TJMKOTeH, LeJUII0J03a).
buonornyeckue QyHKIMH YTIIEBOAOB.

Jlumu el Tpuraunepuabl, hochoaunuasl, crepousl. I'uapodunsHo-THIPOPOOHBIE
cBoiicTBa. buonormueckue QyHkiuu aunuaoB. CpaBHEHHE YTIIEBOJIOB, OEIKOB
Y JIMIIAJI0B KaK UCTOYHUKOB DHEPTHH.

Hyxkneunossie kucnorsl: JJHK u PHK. Hykieotnabsl — MOHOMEpBHI HYKJIEHHOBBIX
kucnotr. Crpoenne u ¢yukuun JHK. Crtpoenune u ¢ynkuumu PHK. Buaer PHK.
AT®: ctpoenre u GyHKIIHH.

[{urosorust — Hayka o kieTke. Kiertounas Teopusi — npuMep B3aMMOJEHCTBUS UIEH
U (haKTOB B HAYYHOM IMMO3HAHUH. METO bl U3yUEHUS KIIETKH.

Krnerka xak nenoctHast xuBasg cuctema. OOlue NpU3HAKU KIETOK: 3aMKHYTas
HapyxHast MmeMOpana, Mosekysel /JIHK kak reHernueckuii ammapar, cucTeMa CHUHTE3a
oenka.

Tunbl KIETOK: 3yKapHOTHYeCcKass M IpokapuoTudeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTudeckon kineTku. Kierounas crenka 6akrepuii. CTpoeHUE 3yKapUOTUYECKON
KJIeTKH. OCHOBHBIE OTIIMYUS PACTUTENILHOM, Y)KUBOTHOM U TPUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KIETOYHAs CTEHKa, TJIMKOKAJIMKC,
ux (yskiuu. Ilna3marndeckas meMOpaHa, ee cBoMcTBa M (QyHkuuu. lluTomnasma
u ee opradounsl. OnHomeMOpanHbie opranouabl kietku: JIIC, ammapat I'onbmxu,
au30coMbl.  [IoyaBTOHOMHBIE OpPraHoubl KIETKH: MHMTOXOHJPUM, IUIACTU/BI.
[Ipoucxoxxnenne MUTOXOHAPUI U TuIacTul. Buasl mnactun. HememOpaHnHbie OpraHou bl
KJIETKH: pUOOCOMBI, KJIETOUHBIM LEHTP, UEHTPHOIH, PECHUYKHU, KIyTUKH. DyHKUUU
OpraHOMJIOB KJIETKH. BKirtoueHus.

SAnpo — perynasTopHblii neHTp kieTku. CTpoeHue sapa: siaepHas 000J04Ka,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIILIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

[demoncmpayuu:

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

Juacpammel: «PacnipeneneHrne XUMHYECKUX JJIEMEHTOB B HEXKHUBOM IPUPOILY,
«PacripenienieHne XuMUUECKUX DJIEMEHTOB B )KUBOUN TTPUPOJIL».

Tabauyvr u cxemvi: «llepuoamueckass TaOIWIA XUMHUYECKHX DIIEMEHTOBY,
«CTpoeHre MOJEKyJbl BOAbD», «buocuHTe3 Oenka», «CTpoeHHE MOJEKYIbl OenKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotel. JIHK», «Ctpoenune monexynsr ATD»,
«CTpoeHue 7yKapuoTHYECKON KIEeTKN», «CTpOoeHHEe KUBOTHOM KIETKW», «CTpoeHue
pacTUTENbHOM KIIETKW», «CTpOEHHE NPOKAPHUOTHUYECKON KIEeTKn», «CTpoeHue smpa
KIJIETKW», «YTJIEBOABDY, «JIUMUIbD).

Obopydosanue: CBETOBOM MHUKPOCKOI, O0OOpyJOBaHWE JUIsi  IIPOBEACHUS
HAOMIOACHUM, W3MEPEeHM, HKCIIEPUMEHTOB, MHKpOIpenaparbl  pacTUTEIbHBIX,
’KUBOTHBIX U OAKTEPHUAIIbHBIX KIETOK.



Jlabopamopnbsie u npakmuueckue paoomol:

JlabopatopHas pabora Ne 1. «M3ydyeHne KaTaTUTUIECKOW aKTUBHOCTH ()EPMEHTOB
(Ha mpuMepe aMHIIa3bl WK KaTala3bl).

Jlabopatopnas pabora Ne 2. «M3yueHue CTpOCHHS KJIETOK PAaCTEHHUH, KMBOTHBIX
¥ OaKTepHil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax v UX OMHCAHUE.

Tema 4. ’KusHeneATeJIbHOCTDH KJIETKH

OOmeH BemiecTB, WM MeTa0OIM3M. AccuMWIAnus (TUTACTHYECKUI OOMEH)
U JUCCUMWISIIMS (SHEpPreTUYecKrii OoOMeH) — JIBeé CTOpPOHBI EIMHOTO Ipoliecca
MeTabonu3ma. Poiib 3aKOHOB COXpaHEHHsS BEIIECTB M DOHEPrUd B TOHHUMaHUU
MeTaboan3Ma.

Tunbel oOMeHa BemiecTB: aBTOTpoHBIM u rereporpodHbiii. Ponb (epmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUU YHEPTUHU B KIIETKE.

®ortocunte3. CetoBast U TeMHOBasi ¢a3bl GorocuHTe3a. Peakiuu doTocunresa.
O¢ddextuBHOCTH PoTOCHHTE3a. 3HaUeHHE (HOTOCUHTE3A JJIs KU3HU Ha 3emuie. BiusiHue
yCIOBUM cpeabl Ha (POTOCHHTE3 U CHOCOOBI TOBBIIMIEHUS €ro MPOJYKTUBHOCTU
y KyJIbTYPHBIX PACTCHUIA.

XeMocuHTe3. XeMOCHUHTE3UPYIoIIe OakTepru. 3HaUeHUE XEMOCUHTE3a JIJIs JKU3HU
Ha 3eMIie.

OHepreTuueckuii 0oOMeH B KieTke. PacuiensieHue BEIIECTB, BbIIEIECHUE
U aKKyMYJIMPOBaHHE HPHEPTUU B KJIETKE. DTambl YHEPreTUYECKOro oOMeHa. [ ukonus.
bpoxenue u ero Buabl. KHCIOPOIHOE OKHUCIEHHUE, WM KIETOYHOE JbIXaHHE.
OxucnurenbHoe pochopunupoBanue. IPPEKTUBHOCTD IHEPTreTUUESCKOTO OOMEHA.

Peakuuu marpuuynoro cuntesa. ['enerudeckas undopmarus u JJHK. Peanuzanus
reHeTH4Yecko uH(pOpMalMu B KIETKe. [ eHeTHYecKuii KOJ M €ero CBOICTBa.
Tpanckpuniust — matpuunbiii cuate3 PHK. Tpancnsiius — OuocunTe3 Oenka. ITamsl
Tpancisauuu. Kogupoanne aMmuHokuciot. Pois pubocoM B OnocuHTese Oenka.

Hexnerounsie ¢opmbl XKU3HU — BUPYCBl. MCTOpUST OTKPBITHUSL BHPYCOB
(A.H. MWanoBckuit). OCOOEHHOCTH CTPOEHUS M SKU3HEHHBIM LHKJI BHUPYCOB.
bakrepuodaru. bonesnn pacteHuil, KHBOTHBIX M YEJIOBEKA, BBI3BIBAEMBIC BUPYCAMH.
Bupyc wummynonedunura uenoBeka (BUY) — Bozoymutens CIIW[a. OOpartnas
TPaAHCKPUIIUs, peBepTa3a U uHTerpasa. [Ipodunaktuka pacnpocTpaHeHHs] BUPYCHBIX
3a00JIeBaHUM.

[demoncmpayuu:

llopmpemwi: H.K. Konbuos, JI.1. UBanosckuii, K.A. Tumupszes.

Tabnuyvt u cxemvi: «Tunbsl nuTaHus», «Metabomuzm», «MUTOXOHIPUSY,
«JHepreTudyeckuii oOMeH», «Xioportact»y, «®Dorocunredy», «Ctpoenne JHK»,
«Ctpoenne u (QyHknmoHupoBanue reHay, «CuHTe3 Oenkay, «['eHeTHMUeckuit Ko,
«Bupyco», «baktepuodarn», «Crtpoenue u >ku3HeHHbIM 1uka Bupyca CIIM/a,
oakrepuodaray, «Permmkamus JJHK».



Obopyoosanue: wmopenu-anmmkamuun  «Yasoenne JIHK wu  Tpanckpumumsy,
«buocunres 6enkay, «CTpoeHue KIeTkn», Moaenb cTpykTypsl JJHK.

Tema 5. Pa3MHOXkeHUEe 1 MHAUBUAYAJILHOE PAa3BUTHE OPraHU3MOB

KiteTouHbIil 1IUKI, WK )KU3HEHHBIA UK KieTku. MaTepdasza u mutos. [Iporeccsl,
nporekaronye B uHTepdasze. Permkauus — peaknuss matpuuHoro cunresa JIHK.
CtpoeHne XpoMoCcoM. XPOMOCOMHBIN HA0Op — KapUOTHUIIL. JIUTIIONIHBIA U TaTIOWTHBIA
XpOMOCOMHBIE HaOOphl. Xpomatuael. lluTONOTrMYECKHEe OCHOBBI Pa3MHOKCHHUS
U UHAUBUAYaJTbHOTO PA3BUTHUSI OPTaHU3MOB.

Jenenue knetkn — Muto3. Ctaguu muto3a. [Iponeccel, MpOUCXOIAIINE HAa pa3HbIX
CTaaMsIX MUTO3a. bHOJIOTHYECKII CMBICT MHUTO34.

[Iporpammupyemasi TuOEIh KIETKU — arlonTo3.

®opMbl Pa3MHOXKEHUS OPTraHU3MOB: Oecrmoyioe W ToJioBoe. Buabl 0Gecrnosioro
pPa3MHOXKEHMS:  JICJICHHME  HAJIBO€, I[IOYKOBaHWE OJHO- M  MHOTOKJIETOYHBIX,
CIIOpo0oOpa30BaHKe, BETETATUBHOE pa3MHOXKEHHE. VICKYCCTBEHHOE KJIOHMPOBAHUE
OpPraHU3MOB, €r0 3HAYEHUE JIJIS1 CEIEKIINH.

[TonoBoe pa3MHOXKEHHE, €r0 OTJIMYUS OT OECIIOIOrO.

Meito3. Craguu wmeio3a. [lpoueccsl, mpoucxopsdiiue Ha CTagudaxX Meo3a.
[ToBenenue xpomocom B Mmeio3e. Kpoccunrosep. buonornueckuii CMBICT U 3HAUCHUE
Meno3a.

["ameTorenes — mpoiiecc 00pa3zoBaHUs MOJIOBBIX KJIETOK Yy KUBOTHBIX. [lonoBbie
JKEJe3bl: CEMEHHUKHU U sSsudHuKUA. OOpa3oBaHHE W Pa3BUTHE TOJIOBBIX KJIETOK — TaMeT
(cmepmaTto3ou, SMIEKIIeTKa) — crepMaroreHe3 M ooreHe3. OCOOEHHOCTH CTPOCHUS
AUIEKJIETOK U ciepmaro3onaoB. Omiogorsopenue. [TapreHorenes.

NunuBuayaneHoe  pa3BuTHe  (OHTOTEHE3). OMOpHUOHAIIBHOE  pa3BUTHE
(aMOpuorenes). Otanbl AMOPHOHATIBHOTO PAa3BUTHUA Y TMO3BOHOYHBIX JKUBOTHBIX:
npoOsieHne, racTpyisaius, opraHoreHe3. lloctamOpuonanbHOE pa3BuTHE. THITBI
MOCTAIMOPHOHAIBHOTO PAa3BUTHUS: TPSMOE, HEMpsiMoe (JIMYMHOYHOE). BimsiHMEe cpembl
Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOXKICHHBIE YPOICTBA.

Poct u pa3zButue pactenuii. OHTOreHe3 BETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,
CTaJUU Pa3BUTHSI.

demoncmpavuu:

Tabnuyer u  cxemovl: «DOpMBI  Pa3MHOXKEHHS  OPraHU3MOBY», «JIBoiHOE
OIUIOIOTBOPEHUE Y LBETKOBBIX PACTEHHUI», «BereratnBHOE pa3MHOXKEHUE PACTEHUID,
«/lenenue knetku OakTepuity, « CTpoeHUe MOJOBBIX KIETOK», « CTPOCHUE XPOMOCOMBI,
«Knerounsri nukm», «Permmukauus [JHK», «Muto3», «Meiios3y, «lIpsMoe u Henpsimoe
pa3BuTHE», «l'aMeTOreHe3 y MIIEKONUTAIOMIMX M 4YeIoBeKa», «OCHOBHBIE CTaIuU
OHTOI'€HE3a».

Obopyoosanue: MHKPOCKOII, MHUKPOIPENapaThbl «CrniepmMato30uibl
MJICKOIIUTAIOWIETO», «SliekneTka MieKonuTaromero», «KapuokuHes B KIETKax



KOpEIIKa JIyKa», MarHuTHas MoAeib-amumkanus «J/lenenue knetkmw», momens JIHK,
MojieNb MeTada3HOM XPOMOCOMBI.

JlabopamopHnusie u npakmuueckue padomoi:

Jlaboparopnas paborta Ne 3. «HabmrogeHne MuTo3a B KIETKaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX MHKpOIIpEIapaTaxy.

Jlabopatopnas padota Ne 4. «/3ydyeHne CTpOSHHUS TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsienicTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB

[Ipenmer u 3amaum reHetuku. Mcropust pasButus reHetuku. Poisb nuronoruu
¥ YMOpHUOJIOTUN B CTAHOBJICHUM T€HETUKH. BKiam poccuiickux U 3apyOeKHBIX Y4 EHbIX
B pa3BUTHE TE€HETUKHU. MeTo/bl TeHEeTUKHU (TUOPHUIO0IOTHYECKUM, IUTOTC€HETUYECKH,
MOJIEKYJIIpHO-TeHeTH4YeCKuit). OCHOBHBIE TE€HETHUYECKHE TMOHATUS. [ eHeTnueckas
CUMBOJIMKA, UCIIOJIb3yEMAast B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJEAOBaHWs NPU3HAKOB, YCTaHOBIEHHBIE [. Mennaenem.
MoHorubpuiHOE CKpelMBaHUE. 3aKOH €IUHO00pa3usi THOPUI0B MEPBOTO MOKOJICHHUS.
[IpaBWsIO TOMUHHUPOBAHUS. 3AKOH PACIIEIIEHUS MTPU3HAKOB. | UMOTE3a YUCTOTHI raMeT.
[lonHOE M HEMOJIHOE JOMUHUPOBAHUE.

JqurnOpuaHoe cKpeuBaHue. 3aKOH HE3aBHCHMOIO HACJIEIOBAaHUSA TMPU3HAKOB.
[{uToreHeTuyeckre  OCHOBBI ~ AUTMOPUAHOIO  CKPELIMBAaHUS.  AHaIU3UpYIOIIEe
cKpemuBaHue. lcnonb3oBaHWE aHANM3UPYIOLIETO CKPEIIMBAHUS I ONPENCIICHUS
reHOoTHUIa 0colu.

CuernieHHoe HaclieqoBaHue mpu3zHakoB. Pabora T. Moprana mo crernjieHHOMY
HAaCJIEAOBAaHNIO T'eHOB. Hapy1ienue cuernienus reHoB B pe3ybTaTe KpOCCUHIOBEPA.

XpoMOCOMHas TEOpHsI HACJIEACTBEHHOCTH. | eHETUUECKUE KapTHI.

I'enetnka mnona. XpOMOCOMHOE OIpEAENEHHE Moja. AyTOCOMBI M ITOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHbI€ U reTeporaMeTHbIe OpraHu3mbl. HacienoBanue npu3HaKkos,
CLEIJIEHHBIX C ITOJIOM.

N3meHunBOCTh. BH1bI ”3MEHUMBOCTH: HEHACIICACTBEHHAS U HACJIEICTBEHHAs. Poib
Cpellbl B HEHACJEJACTBEHHOM W3MEHUMBOCTU. XapaKTepUCTUKA MOAUPUKAIUOHHON
M3MEHUYMBOCTH. BapuanuoHHBIM psii W BapuauuMoHHas KpuBas. Hopma peakumnun
npu3Haka. KonnuecTBEHHbIE U KAYECTBEHHBIE MPU3HAKU U X HOpMa peakinn. CBONCTBA
MOU(DUKAIIMOHHOW U3MEHUYUBOCTH.

HacneactBenHasi, wWiIM TEHOTUNIMYECKAs, W3MEHYMBOCTh. KomMOMHaATHBHAsA
M3MEHYMBOCTh. Mei03 U MOJI0BOM MpollecC — OCHOBA KOMOMHATUBHONW M3MEHYMBOCTH.
MyTtannonHass u3MeHYMBOCTh. Kiaccudukaiuss MyTaluii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. Yactota W mnpuuMHBl MyTammid. MyTarennsie  (GakTopbl. 3aKOH
TOMOJIOTMYECKUX PAIAOB B HacaeACTBeHHOM n3MeHunBocty H.M. Basuiosa.

BHesnepHas HacaeaCTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoseka. Kapuorun yenoeka. OCHOBHBIE METObI TEHETUKH YEJIOBEKA!
reHeaJlornueckuii, OJM3HEOBbIN, [IUTOTEHETUYECKUH, OMOXUMUYECKUN, MOJIEKYJISIPHO-



TC€HETUYECKUIM. CoBpemeHHOe ONPEAEIEHUE FeHOTHIIA: MMOJTHOT€HOMHOEC
CEKBCHMpPOBaHWE, TCHOTHUIIMPOBAHWE, B TOM uucie ¢ mnomomiplo [II[P-ananusza.
HacnencrBenHsle 3a00JIeBaHUs YEIOBEKA: T€HHBIE 00JI€3HU, 00JIE3HU C HACJIEICTBCHHOM
MPEAPACIOIOKEHHOCThIO, XPOMOCOMHBIE OoJie3HU. COMaTHUYeCKUe W TeHEpPaTHUBHbBIC
myTanuu. CTBOJOBBIE KIETKH. [IpUHIMIIBI 310pOBOro 0Opa3a >KU3HU, JUArHOCTHUKH,
NpopUIaKTUKKH U JICUCHHS TI'E€HETHMYECKUX OoJiesHeld. Meauko-reHeTHYecKoe
KOHCYJIbTUPOBAaHUE. 3HAYEHUE MEIUIIMHCKOW T'€HETUKHU B MPEIOTBPAILICHUN U JICYCHUHN
FeHETHYECKUX 3a00J1eBaHU YEIIOBEKA.

demoncmpavyuu:

llopmpemwvi: T'. Mennens, T. Mopran, I'. nge @Ppu3, C.C. UYeTBepuKOB,
H.B. Tumodees-Pecosckuii, H.M1. BaBumos.

Tabauyvl u cxemvl: «MOHOTMOPUIHOE CKPEIIMBAHUE U €r0 LIMTOrE€HETHYECKas
OCHOBa», «3aKOH pPAcCIICIUICHUSI M €ro IIUTOTCHETHYECKas OCHOBA», «3aKOH YHUCTOTHI
ramer», «JlurubpunHoe ckpeniuBanue», «LluTomorudyeckue OCHOBBI JUTHOPHUIHOTO
CKpelmuBaHus», «Meio3», «B3auMonencTBUE aJleNbHBIX TE€HOB», «leHeTnueckue
KapTbl PACTEHUM, XUBOTHBIX M 4YeJoBeKa», «l'eHeTuka mnona», «3aKOHOMEPHOCTH
HaCJIEJIOBAaHUsI, CIICTUICHHOTO ¢ TOJIoM», «KapuoTHIIbI YeoBeKa U KUBOTHBIX», « Bub
U3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnegoBanue pesyc-
dakropay, «I'eneTruka rpymni KpoBu», « MyTallmoHHass K3MEHYUBOCTHY.

Obopyoosanue:  MoJenu-amidkanun  «MOHOTHOPHUIIHOE  CKpEUIUBaHUEY,
«Henonmnoe  gomuHHMpoBanue»,  «duruOpumgHoe  ckpemuBanue»,  «llepekpect
XPOMOCOM», MHUKPOCKON M MuUKpompenapaT «/[po3oduna» (Hopma, myTaruu ¢GHopmbl
KPBUIBEB U OKPACKU Tena), Tepoapuit «I opox moceBHOM».

Jlabopamopnusie u npakmuueckue padomoi:

JlaGopatopHast pabdora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO
U IUTHOPUIHOTO CKPEIUBAHUSA Y IPO30( MBI HA TOTOBBIX MUKPOIIpENapaTaxy».

JlaGopatopHast pabota Ne 6. «M3ydeHue MoOAM(PUKANMMOHHONW W3MEHUHUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO PSJa ¥ BApUALIMOHHON KPUBOY.

JlabopatopHast pabora Ne 7. «AHanmu3 MyTamuii y Japo30iibl Ha TOTOBBIX
MUKpOTIpenaparaxy.

[TpakTrueckas pabota Ne 2. «CocTaBieHre U aHAIN3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHHI

Ceneknuus Kak HayKa M MPOLECC. 3apPOKICHUE CENEKINHA U JOMECTUKALMSA. Y YEHUE
H.W. BaBunoBa 0 meHTpax MPOUCXOXKACHHUS W MHOTOOOpa3us KyJbTYpHBIX PacTEHHM.
LleHTpbl NPOUCXOKACHUS IOMAIIIHUX KUBOTHBIX. COpT, MOpoOAa, IITAMM.

CoBpeMeHHBIE METOJIbI CeJeKUUU. MaccoBbIi W HMHAUBUIYAIbHBIA OTOOPHI
B CEJEKUMH pacTeHWd U KUBOTHBIX. OIlEHKa OJKcTepbepa. bIM3KOpoICcTBEHHOE
CKpeluBanue — HOpuAUHT. Yuctas nunus. CKpenBaHue YUCThIX JUHUU. ['eTepo3uc,
wi TtHOpuaHas cuia. HepomcTBeHHoe ckpenuBaHue — ayTOpuawHr. OtmaneHHas



rudpuan3ays u ee ycnexu. MICKycCTBEHHBIH MyTareHes3 M MOJyueHHE MOJUIUIOUIOB.
JIOCTHIKEHHUSI CEJIEKIIMM PACTEHUH, )KMBOTHBIX 1 MUKPOOPTaHU3MOB.

broTexHOoI0rus Kak oTpacias IPOU3BOACTBA. ['€HHAas HHKEHEpHs. DTallbl CO30aHus
pexomOunantHoii JIHK wu TpaHcrenHeix opranu3moB. KieTtounas uWHXEHEpHS.
Kierounsle KynbTypbl. MUKPOKIOHAIBHOE pa3MHOXeHHE pacteHuil. KioHmpoBanwue
BBICOKONIPOAYKTUBHBIX  CEJIbCKOXO3AMCTBEHHBIX  OPraHW3MOB.  ODKOJIOTMYECKHUE
u aTHueckue nmpoodsuemMsl. 'MO — renernyecku MoaU(UIUPOBAHHBIE OPTaHU3MBI.

demoncmpavuu:

llopmpemwi: H.U. BaBuios, 1.B. Muuypum, I'.JI. Kapnieuenko, M.®. NBaHoB.

Tabauywl u cxemol. xapTa «L{eHTpBI MPOUCXOKACHUS U MHOT00Opa3us KyJIbTYypPHBIX
pactenuit», «llopoapl HOMAMIHMX XKUBOTHBIX», «CopTa KYJbTYpPHBIX PpacTCHUII»,
«Otnanennas rudbpunuzanus», «Padboter akagemuka M.®. MBanoBay, «Ilomunmonausy,
«O0beKkThl  OmoTexHojorum»,  «KileTouHble  KyJAbTypbl M KIOHHPOBAHUEY,
«KoHCcTpynpoBaHue U IEPEHOC T€HOB, XPOMOCOMY.

Obopyoosanue. MyJSDKH TUIOJOB M KOPHEIIONOB TUKUX (POPM U KyJIBTYPHBIX
COpPTOB pacTeHuid, repoapuit «CeabCKOX035HCTBEHHBIE PACTCHUS.

Jlabopamopnuvie u npakmuueckue paoomawi:

Okckypcuss « OCHOBHBIE METOMIBI U JOCTHXKEHUSI CEJIEKIIMU PACTEHUN U )KHUBOTHBIX
(Ha CEJICKIMOHHYIO CTaHIMIO, TUIEMEHHYIO (epMy, COPTOUCIIBITATECNIbHBIA YUYaCTOK,
B TEIUIMYHOE XO35IICTBO, Ta00OPATOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LEHTPA)».

11 KJIACC
1 gac B Hepemnto, Bcero 34 daca, U3 HUX 2 yaca — pe3epBHOE BPEMs.

Tema 1. JBosroniuOHHAsE OMOJIOTHSA

[Ipennochulk BO3HUKHOBEHHWS HBOJIOLUMOHHOW TEOPHUH. DBOJIIOIMOHHAS TEOPHUS
U ee MecTo B Ouosnorud. BiusiHue SBONIOLMOHHONW TEOPUM HA pa3BUTHE OMOJIOTHUU
U IPYTHUX HayK.

CBuzerensctBa  3BoMOLMM.  [lameoHTONMOrMYECKHE:  MOCIIENOBATEIbHOCTD
NOSIBJICHUS] BUJOB B  IMAJICOHTOJOTMYECKOW JIETONMHCH, TNEpPeXOAaHbie  (HOpPMBI.
buoreorpaguyeckue: cxoacTBo U paznuuue GpayH u Giop MaTepuKoB U OCTPOBOB.

OMOpHONIOTHYECKHEe: CXOACTBA M pa3inuyusi SMOPHOHOB pa3HBIX BHJIOB
NM03BOHOYHBIX.  CpaBHHUTENBHO-aHATOMUYECKHE:  TOMOJIOTHYHBIE,  AHAJOTUYHBIE,
pYyIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHUE: CXOICTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH U OCHOBHBIX METAa0OJMYECKUX IIyTeH Yy BceX
OpraHU3MOB.

OpomounonHas teopust Y. [lapsuna. [Ipeanocbulku BOSHUKHOBEHHS JapBUHU3MA.
JIBKymme Ccuiabl HBOJIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE
OpU  OTrPAaHMYEHHOCTH  PECypCOB,  HEONPEIEJIEHHAas  W3MEHYMBOCTh, OOpnOa
3a CyILLIECTBOBAHUE, ECTECTBEHHBIN OTOOP).



Cunrernueckas teopus sBosronuu (CTD) 1 ee OCHOBHBIE MOJIOKEHUS.

MuxkposBotonust. [Tomynsius Kak eIMHNIIA BUIA U SBOJIIOIIH.

JBrxyiue cuiibl ((pakTopbl) SBOIIONKN BUIOB B IpUpoe. MyTallMOHHBINA IPOIECC
U KOMOWHATUBHAS U3MEHYMBOCTD. [lomysiroHHbIe BOHBI U apeid reHoB. M3omsims
Y MUTPALIHSL.

EcTecTBeHHbBII 0TOOp — HaNpaBIIAIOMINMA (HaKTOP IBOIIOLHMH. DOPMBI €CTECTBEHHOTO
otoopa.

[Ipucnoco6IeHHOCT,  OpPraHW3MOB  Kak  pe3yJbTaT dBojtouuu. lIpumepsr
MPUCTIOCOOJIEHUI Yy OpraHu3MOB. ApoMop(dO3bl U UANOATATITALINH.

Bun u Bugoo6pazosanue. Kputepun Buga. OcHOBHBIE (POpPMBI BUIO0OpPA30BaHMUSL:
reorpapuuecKkoe, 3K0JI0TNYECKOE.

Maxpo3BoJronus. Dopmbl DBOJIIOIHN: dbunernueckas, JTMBEPTreHTHAS,
KOHBEPIeHTHas, napaienbHas. HeoOpaTuMocTh 3BOITIOIUN.

[IpoucxoxaeHne OT HeCNeUHATM3UPOBAaHHBIX MpeAakoB. IIporpeccupyromias
crenuanu3anus. AganTuBHas paauarus.

demoncmpavyuu:

llopmpemuwi: K. Jlunnen, X.b. Jlamapk, Y. lapsun, B.O. Kosanescknii, K.M. bap,
2. I'ekkenp, @. Mromnep, A.H. CeBep1ios.

Tabauyvl u cxemvl. «Pa3BUTHE OPraHUYECKOTO MHpa Ha 3emiie», «3apoibIliu
MO3BOHOYHBIX JKMBOTHBIX», «ApXeonTepurcy, «DopMbl OOPHOBI 32 CYIECTBOBAHUEY,
«EcrectBennbiit 0TOOp», «MHOr000Opasue copToB pacteHui», «MHOroobpasue mopos
KUBOTHBIX», «[lomymsimuny, «MyTallMoHHasi HW3MEHYUBOCTBY, «ApomMopdo3bdy,
«Aanoananranumny, «O0mas aereHepamus», «JBrwkyiue cuibl 3BoIonuny, «Kapra-
cxema wMapmpyTta nyremectBus Y. Jlapsuna», «bopbba 3a cyliecTBOBaHUEY,
«IIpucnoco61eHHOCTh OpTaHU3MOBY, «I'eorpadmueckoe  BHUI000pa3OBaHUE,
«IKOIOTHIECKOE BUI000pA30BAHUEY.

Obopyoosanue. KOJIIEKINS HACCKOMBIX C Pa3IMYHBIMH THIIAMH OKPACKH, Ha0Op
TJIOJIOB U CeMsH, KOoJuteKiusi «IIpuMepsl 3alUTHBIX MPUCTIOCOOTICHHU Y KUBOTHBIXY,
Moaenb «OCHOBHBIE HAMpaBJICHUS OHBOJIONUW», OObeMHas Mojeiab «CTpoeHue
TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpadgudeckas kapra Mmupa, KoJuieKusa «DopMbl COXPAaHHOCTH MCKOITAEMbIX
JKUBOTHBIX W pacTeHuil», Mojenb ammiukanusa «llepekpecT XpoMocom», BiIaKHBIE
npenapathl  «Pa3BuTHe HacekoMoro», «Pa3BuThe JIATYIIKWY», MHUKpOIpenapar
«JIpozoduiia» (Hopma, myTaruu (HOPMBI KPBUIHEB U OKPACKH TEIIA).

Jlabopamopnusie u npakmuueckue padomoi:

Jlabopatopnas pabora Ne 1. «CpaBHeHHE BHIOB 110 MOPGOIOTHYECKOMY
KPUTEPHIOY.

Jlaboparopnast padora No 2. «OmucaHue TPUCTOCOOJIEHHOCTH OpPraHW3Ma M €€
OTHOCHUTEJILHOTO XapaKTepay.



Tema 2. Bo3HuKHOBeHUe U pa3BUTHE KU3HU Ha 3eMJie

JloHaydHbIE TIPEACTABICHUA O 3apOXKACHUM KU3HM. HayuHble rumoressl
BO3HMKHOBEHUS JKW3HU Ha 3emiie: aOMOreHe3 U MaHClIepMusd. XUMHUYECKash IBOJIFOLMS.
AOGUOTeHHBIN CHHTE3 OPraHUYECKHUX BEIIECTB U3 HEOPTaHUYECKUX. DKCIEPUMEHTATBHOE
MOJATBEPXKACHUE XUMHUYECKOM HBosouuud. HayanbHble dTanmel  OHOJIOTHYECKOMN
sposmorii.  ['mmoreza  PHK-mupa.  @opMupoBaHue  MeMOpaHHBIX  CTPYKTYp
M BO3HHMKHOBEHHE NPOTOKIETKHU. [lepBble KieTKM M uX 3Bomonus. PopMHpOBAHHE
OCHOBHBIX IPYMI )KUBBIX OPraHU3MOB.

Pa3zeutne xu3Hm Ha 3emsie 1o spaM M nepuomaM. Karapxeil. Apxeickas
U IpoTepo3oickas spbl. [laneo3olickas spa u ee nmepuoibl: KeMOPHUICKUIA, OpIOBUKCKH,
CUJIyPUMCKUHN, IEBOHCKNN, KAMEHHOYTOJIBHBIN, IEPMCKHUU.

Me3o030licKast 3pa U €€ NMEPUO/Ibl: TPUACOBBIN, FOPCKUM, METIOBOMU.

Kaitno3olickas spa 1 ee Iepuoibl: MaJ€Or€HOBbBIN, HEOT€HOBbBIN, aHTPOIIOT€HOBBIN.

XapakTepucTUKa KJIMMaTa M TE€OJIOTHYECKUX MpoueccoB. (OCHOBHBIE 3Tambl
HBOJIIOIIMM PACTUTENIBHOTO U )KMBOTHOTO MUpa. ApoMop(d03bl Yy paCTEHUI U KUBOTHBIX.
[losBneHue, pacuBeT U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

CucrtemMa OpraHMyeckoro Mupa Kak OTpaxkeHHe 5Boitouud. (OCHOBHBIE
CUCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB.

DOBOJIIOIUSL YEJNOBEKAa. AHTpOIOJOrUsl Kak Hayka. Pa3BuTue mnpencTaBiIeHUN
O MPOUCXOXKICHUH YelIOBeKa. MeToipl u3ydeHus anTpororene3a. CxoACcTBa U pa3Indus
YEJI0BEKA U JKUBOTHBIX. CUCTEMATHYECKOE TOJIOKEHUE YETOBEKA.

JBuxymume cunbl (pakTopbl) aHTpororeHeza. HacnencTBeHHas W3MEHUHMBOCTH
U ecTeCTBeHHBIN 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBICHUE OPYIUN TpyAa,
MBIIIJICHUE, PEYD.

OCHOBHBIE CTaAMM W BETBU DBOJIOLMU YEJIOBEKA: ABCTPAJIONUTEKH, YemoBeK
yMenblii, YemoBek NpsAMOXonsimui, YenoBek HeaHAEpTAIbCKUAN, UenoBEK pa3yMHBIN.
Haxonku rckomaemMbIX OCTATKOB, BpPEMs CYIECTBOBaHHUS, 00JIaCTh pacHpoCTpaHEHUs,
00BEM TOJIOBHOT'O MO3Ta, 00pa3 *U3HU, OPYIUS.

Yenoseyeckue pacbl. OCHOBHbBIE OOJIBIIME PAChl: €BPOINEOUHAs (eBpa3uiickasi),
HErpo-aBCTPANIONAHAS (PKBAaTOpUalibHAsA), MOHTOJOUJHASA (a3MATCKO-aMEpPUKaHCKas).
YepThl MOpUCTIOCOOJIEHHOCTH TMPEACTABUTENIEH YEJOBEYECKUX pac K  YCIOBHUSIM
cyuiectBoBaHus. EMUHCTBO yenoBeueckux pac. Kpurtuka pacusma.

demoncmpavuu:

llopmpemuwi: ®©. Penn, JI. I1actep, A.. Onapun, C. Musep, I'. FOpu, Y. lapBuH.

Tabnuyvr u cxemvi: «Bo3aukHOBeHHe CONHEYHON cHCTEMBI», «Pa3BuTHe
opraHuyeckoro  mupa»,  «PacturenpHas  kJeTka»,  «KUBOTHas  KJIETKay,
«IIpokapuotnueckass kinetka», «COBpPEMEHHAas CHCTEMa OPraHMYECKOTO MHUPA»,
«CpaBHEHUE aHATOMUYECKUX YEPT CTPOCHHUS YEIOBEKA U YEJIOBEKOOOPa3HBIX 00€3bsHY,
«OCHOBHBIE M€CTa MAJICOHTOJOTHUYECKUX HAXOAOK MPEAKOB COBPEMEHHOIO YEJIOBEKA,
«/lpenenmme moam», «JpeBHue moam», «llepBble  COBPEMEHHBIE KON,
«HenoBeyeckue paco».



Obopyodosanue: mynsxu «lIpoucxoxaeHue denoBeka» (OIOCThI aBCTPAJIONUTEKA,
MUTEKAHTPOIIa, HeaHAepTaiblla, KPOMAaHbOHIIA), CICHKUA WM U300paKEHUS KaMEHHBIX
opyauii  TEepBOOBITHOTO  YejoBeka  (KaMHHU-YOIIIEephl,  pyOmia,  ckpebOna),
TeOXpOHOJIOTHYECKass Talnuma, KoOUIeKIus «DopMbl COXPAaHHOCTH HCKOMAeMbIX
JKABOTHBIX U PACTCHUIN».

Jlabopamopnusie u npakmuueckue padomol:

[Ipaktrueckas pabora Ne 1. «M3ydyeHune HCKOMaeMbIX OCTaTKOB pPAaCTEHHI
Y KUBOTHBIX B KOJUIEKLIHUSIX).

DKCKypcus «DBOJIIOIUS OPraHUYECKOro MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIN
WIN KpaeBeaueCcKuil My3eil).

Tema 3. Opranu3mbl 1 OKpY:KaloIas cpeaa

OKoJlorusl Kak Hayka. 3ajadd M pasleibl 3KOJOTMu. MeTOoIbl 3KOJOTHYECKHUX
VCCJIETOBAHUN. DKOJIOIMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeapl o0OuTaHUsT OpPraHU3MOB: BOJHAs, HA3€MHO-BO3YIlHAs, IIOYBEHHAs,
BHYTPHUOPTaHU3MEHHAS.

Okonoruueckue  ¢akroppl.  Knaccudukamust — skosnoruyeckux — (akTOpOB:
a0MOTHYECKHE, OMOTHYECKUE M aHTPOIOTeHHbIC. J[elicTBue 3KoIornyeckux (pakTopoB
Ha OPraHu3MBbl.

AOGuoTtnueckue (akTopbl: CBET, TEMIIEpaTypa, BIAXHOCTb. doTonepuoaunsM.
[IpucnocoOiieHnss Oprauu3MoB K AEHCTBUIO aOMOoTHYeCKHX (PakTopoB. buosornueckue
PUTMBI.

buotnueckue ¢daktopsl. Bumbl OMOTHYECKHMX B3aMMOICHCTBUMN: KOHKYPEHIIHS,
XUIIHUYECTBO, CcUMOMO3 U ero ¢opmbl. [lapazutusm, koomepanusi, MyTyalu3M,
KOMMEHCaU3M  (KBapTUPAHCTBO, HAXJCOHUYECTBO). AMEHCAIM3M, HEUTPaIU3M.
3HaueHue OMOTHMYECKMX  B3aMMOACMCTBUHA Ui  CYLIECTBOBAHUS  OPraHU3MOB
B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XAPAKTEPUCTUKU oMy asiuuy. OCHOBHBIE NTOKA3aTENN MOIYJISILUU:
YUCJIIEHHOCTD, MJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MIPUPOCT, MUTpalus. JuHamuka
YUCJICHHOCTH MOITYJISILUU U €€ PEryJIsaLus.

[demoncmpayuu:

Ilopmpemui: A. I'ymbonbar, K.®. Pynbe, 3. ['exkens.

Tabnuyer u cxemvi: xapra «llpupognbie 30HBI 3emin», «Cpeabl OOUTAHUS
opranu3zMoBy,  «®oronepuoausm»,  «llomynsuum»,  «3aKOHOMEPHOCTH  pOCTa
YUCJICHHOCTH TOMYJISINN HHGY30puu-Tyhenbkmy, «Ilumessie menm.

JlabopamopHnbsie u npakmuueckue paoomol:

JlabopatopHass pabora Ne 3. «Mopdonornueckne OCOOEHHOCTH pPaCcTEHUN
U3 Pa3HBIX MECT OOMTAHUS.

JlaGopatopHas pabota Ne 4. «BnusHue cBeTa Ha POCT M Pa3BUTHE UYEPEHKOB
KOJICYCay.



[Ipaktrueckas pabora No 2. «IloacueT MIOTHOCTH MOMYJSIIMA Pa3HBIX BHUIOB
pacTEHUI.

Tema 4. CooOmiecTBa ¥ 3K0JI0TMYECKHE CUCTEMbI

CooOmiectBo  opranu3smMoB — OuoneHo3. CTpykTypbl OuoIeHO3a: BUIOBas,
IpOCTpaHCTBeHHas!, Tpoduueckas (muieBasi). Buasi-nomuHanTsl. CBsizu B OUOIIEHO3E.

DKosornueckue cCucTeMbl (3kocucTemsl). [loHsTHE 00 SKOCHCTEME U OUOTEOIIEHO3E.
@OYHKITMOHATILHBIE KOMIIOHEHTHI SKOCUCTEMBI: MPOMYIIEHTHI, KOHCYMEHTHI, PEIYIICHTHI.
KpyroBopoT BeliiecTB 1 MOTOK SHEPTHUH B 3kocucteme. Tpoduueckue (MuieBbie) ypoBHU
skocucteMsl. [lumessie nenu u cetu. OCHOBHBIE TTOKA3aTelM SKOCUCTEMBI: OMomacca,
MPOAYKIUSA. DKOJOTHYECKHE TMHUPaMUABL: TPOAYKIMH, YHCICHHOCTH, OHWOMACCHI.
CBolCTBa YKOCUCTEM: YCTOMUYUBOCTD, CAMOPETYJIsilvs, pa3Butue. CyKueccus.

[IpuposHbie SKOCHCTEMBI. DKOCHUCTEMBI 0O3€p U peK. DKOCHUCTEMa XBOIHOTO
WM IIAPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTCHHBIE HKOCHCTEMBEI. ATPOIKOCHCTEMEI. Ypb60o3KOCHCTEMEL.
buonornyeckoe u X03s1MCTBEHHOE 3HAUEHHE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak ¢aktop ycroWumBocTH dKocucteMm. CoxpaHEeHHE
OMOJIOTMUECKOTO pa3HoOOpa3us Ha 3emIle.

VYuenue B.W. Bepuaackoro o ouocdepe. ['panuiisl, coctaB u CTpykTypa 6uocdepsl.
Kupoe BemectBo u ero Qyskiuu. OcobeHHocTH Ouochepbl Kak TIOOATbHOU
HKOCUCTEMBI. JInHaMHUuecKoe paBHOBECUE M OOpaTHasl CBsI3b B brochepe.

KpyroBopoThsI BeliecTB 1 OMOT€OXUMHUYECKUE IIUKITBI 2JIEMEHTOB (yrieposa, a30Ta).
3oHabHOCTH OUochepbl. OCHOBHBIE OUOMBI CYIIIH.

UYenoseuectBO B Ouochepe 3emiu. AHTPONOTEHHBbIE H3MEHEHUs B Ouocdepe.
['11oGanpHbIE PKOJIOTHUYECKHE TTPOOIICMBL.

CocymiecTBoBaHHE MPUPOJIBI U YenmoBedecTBa. CoxpaHeHue 6nopazHooOpasus Kak
OCHOBa yctonunBocTu O6nochepsl. OCHOBA pallMOHATBHOTO YIPABJICHUS TMPUPOTHBIMU
pecypcamMu U UX HCTOb30BaHue. JloCTHKEHUsT OMOJIOTUN U OXpaHa TIPUPOJIBI.

demoncmpavuu:

llopmpemuwi: A.Jl. Tencou, B.H. Cykaues, B.I. Bepuaackuii.

Tabnuyvt u cxemwvi: «llumeBsie 1enu», «bUOIEHO3: COCTaB W CTPYKTYypay,
«IIpupognesie  cooOuiectBay, «llemm mnuTaHus», «IKOJOTHYECKAsT MUPAMHUIAY,
«buochepa u dyenmoBek», «IKocHCTeMa MIMPOKOIUCTBEHHOIO Jieca», «IKOCHUCTEMA
XBOMHOro Jiecay, «buonenos Bogoema», «ArpoueHos», «lIpuMepHbpie aHTpONOreHHbIE
BO3JCUCTBHAS Ha mOpupoay», «BaxHenMmme HCTOYHHMKHM 3arpsA3HEHUs BO3JayXxa
U TPYHTOBBIX Bonm», «llouBa — BakHeilmas coctasistomas ouocdepb», «DakTopsbl
nerpagauuu nousy, «llapaukoBbiil a3QpexT», «PakTopbl pagOaKTUBHOTO 3arpsi3HEHUS
ouochepr», «Obmas crpykrypa ouochepo», «Pacmnpocrpanenue xxu3au B 6noceper,
«O30HO0BBIN 3KpaH Ouochepsy, «Kpyrosopor yriepoga B 6mochepe», «KpyroBopor
a30Ta B IPUPOJIE».



Obopyoosanue: Monenb-alIUIMKAIMs «TUNHYHBIE OHOLIEHO3BD»Y, repOapwHii
«PacturenpHbie cooOmecTBay, koiuiekuuu «buorieHo3y», «Bpemutennm BaxHEHTHX
CEIbCKOXO3SIICTBEHHBIX KYJIBTYp», TepOapuu W KOJUICKIIMH PACTCHUN W KUBOTHBIX,
MPUHAJICKAIME K Pa3HbIM 3KOJIOTUYECKHAM TpyIIaM OJHOro Buiaa, KpacHas kHwura
Poccutickoit deaeparuu, n300paxxeHns OXpaHsIeMbIX BUJIOB PACTCHUHN U KUBOTHBIX.



INVIAHUPYEMBIE PE3YJBbTATBI OCBOEHUA ITPOT'PAMMBbI
1O BUOJIOTUHN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

Cornacno ®I'OC COO ycraHaBiMBarOTCs TpeOOBaHUSI K pe3yJibTaTaM OCBOCHUS
OOy4alolMMHUCST ~ TPOTpaMM  CpeAHEro  o0miero  oOpa3oBaHHS:  JIMYHOCTHBIM,
METaNpeIMETHBIM U TIPEAMETHBIM.

JIMYHOCTHBIE PE3YJbTATBI

B cTpyKkType JIMYHOCTHBIX pE3YJbTAaTOB OCBOCHMS mpeaMmera «buonorus»
BBIJICJICHBI CJICAYIOIIME COCTABIIAIONIME: OCO3HAaHUE OOYYAIOUUMUCS POCCUUCKOU
IPAXKIAHCKOM HJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CaMOCTOATEIbHOCTHU
U CaMOOTIPEJICIICHUI0, HATMYKME MOTUBAIIMK K O0yUYEHUIO OMOJIOTHH, 1IeJIEHATIPABICHHOE
pa3BUTHE BHYTPEHHUX YOCKICHUA JUYHOCTU HAa OCHOBE KIIOUEBBIX IIEHHOCTEH
U UCTOPUYECKUX TpPAAMUIMN pa3BUTUS OMOJOTMYECKOTO 3HAHUSA, TOTOBHOCTH
U CIIOCOOHOCTH 00YYarONINXCsl pyKOBOJICTBOBATHCS B CBOEH JEATEIBHOCTU 1IEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKaMH, TMPUCYIIMUMH CHUCTEME OHOJIOTHYECKOro 00pa3oBaHusl,
HaJIMYue HKOJOTUYECKOTO0 MPaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh IETU U CTPOUTH
JKU3HECHHBIE TIJIaHBI.

JInuyHOCTHBIE pe3ynbTaTbl OCBOEHUs mnpeamera «buonorus» gocTurarorcs
B CIAMHCTBE Yy4YeOHOW ¥  BOCHUTATEIBHOW JCSATEIBHOCTH B  COOTBETCTBUU
C TPAOULMOHHBIMU POCCUMCKUMHU COLMOKYJbTYPHBIMH, UCTOPUYECKUMHU U JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, NPHUHSATHIMU B OOIIECTBE NpaBWJIaMH U HOpPMaMu
MOBEJACHUSI M CIOCOOCTBYIOT  TpOIleCCaM  CAMOIIO3HAHMsS,  CaMOBOCIUTAHUS
M CaMOpPa3BUTHS, PA3BUTUSI BHYTPEHHEW MO3UUUH JIMYHOCTH, MATPUOTHU3MA, YBAKCHUS
K 3aKOHY W NPaBOIOPSIKY, YEJIOBEKY TpyJla M CTaplIeMy NOKOJECHHUIO, B3aWMHOTO
YBOKEHUs, OEpPEKHOTO OTHOIICHHS K KYJbTYPHOMY HACJICAUI0 W TPaJAUIUsM
MHOTOHAIMOHANBHOTO Hapoga Poccuiickon @Penepauuu, OPUPOAE M OKPYKAKOLIEH
cpene.

JIngHOCTHBIE pE3yJIbTaThl OCBOCHHUSI y4ueOHOro mnpeamera «buosiorus» mg0JKHBI
OTpaXaTh  TOTOBHOCTH M  CIIOCOOHOCTh  OOYyYalONUXCS ~ PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TO3UIMEH JTUYHOCTHU, CHCTEMON IIEHHOCTHBIX
OpHUEHTAITNH, TO3UTUBHBIX BHYTPEHHUX YOCKIEHNUH, COOTBETCTBYIOIIUX TPATUITHOHHBIM
IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, pACIIMPEHUE >KU3HEHHOTO OIbITa ¥ OIbITa
JIEITEIBHOCTA B TPOLECCE peaau3aldd OCHOBHBIX HAMNPaBICHUN BOCHUTATEIBHOU
JIEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpasaaHcKoro BOCIMTAHMA:

C(OPMHPOBAHHOCTD TPAKIAHCKON MO3MIMKA OOYYAIOMIETOCAd KaK aKTHBHOIO
¥ OTBETCTBEHHOT'O WiEHAa POCCHHCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTHTYIIMOHHBIX MpaB U OOM3aHHOCTEH, yBaXKCHHE 3aKOHA
¥ TIPABOTIOPS/IKA;



TOTOBHOCTh K COBMECTHON TBOPYECKOM IEATEIBHOCTU TMPU CO3JAaHUU YUYEOHBIX
MIPOEKTOB, PEIICHNN Y4eOHBIX U MO3HABATEIbHBIX 3a]1a4, BHIMOTHEHUH OMOJIOTUYECKUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH OMpPEAENATh COOCTBEHHYIO IMO3WIIMIO MO OTHOIICHUIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHHE YYUTHIBaTh B CBOMX JIEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aUMOJICHCTBUS JIIOJIEH C pPa3HbIMH YOEXKICHUSAMH, KYJIbTYPHBIMU IIEHHOCTSIMU
Y COLIMAJIbHBIM TOJI0KEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOIECCE COBMECTHOI'O BBIMOJHEHHUS Y4EOHBIX,
[I03HABATEJIbHBIX U MCCIIENOBATEIIbCKUX 3a7a4, YBAKUTEIBHOE OTHOLICHUE K MHEHMIO
OMIMOHEHTOB MPU 00CYKICHUHU CITIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COJICPKAHUS,

TOTOBHOCTh K TYMaHUTApPHOU U BOJIOHTEPCKOM JIESITEIbHOCTH;

2) MAaTPHOTHYECKOT0 BOCTIMTAHMA:

c(hOPMUPOBAHHOCTh POCCUUCKON TpaxJaHCKOW HJEHTUYHOCTH, MaTPUOTU3MA,
YBAXKEHUSA K CBOEMY Hapoay, YyBCTBa OTBETCTBEHHOCTHU mnepen PoauHo#, ropuoctu
3a CBOM KpaH, cBOW PoauHy, CBOM A3bIK M KYJIBTYpYy, HpPOLLIOE K HACTOSLIEEe
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccnu;

LIECHHOCTHOE OTHOUICHHWE K NPUPOJAHOMY HACICIUI0 W TAaMSATHHUKAM MPUPOIBI,
nocTkeHusam Poccun B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTH OIICHMBATH BKJIAJ] POCCUHUCKUX YYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OMOJIOTHH, TIOHUMAHUE 3HAYCHHS OMOJIOTUM B TO3HAHWUU 3aKOHOB MPHUPOJIBI, B KU3HU
YeJoBeKa U COBPEMEHHOIO 00IIECTBa;

uaerHas yOeXJIeHHOCTh, TOTOBHOCTh K CiIy>KeHH0 OTEYeCTBY M €ro 3allluTe,
OTBETCTBEHHOCTbH 3a €0 CYyAh0Y;

3) MIyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSA:

OCO3HAaHUE IYXOBHBIX IEHHOCTEN POCCUIMCKOTO HAPOJA;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STHYECKOIO ITOBEICHUS;

CIIOCOOHOCTh  OIIEHHMBAaTh CHUTYyallMl0 W NPUHUMATh OCO3HAHHBIE PEILICHUS,
OPHUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JINYHOTO BKJIaJa B TOCTPOCHUE YCTOMUYUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJMUTENSIM, CO3/IaHUI0O CEMbHM Ha OCHOBE
OCO3HAHHOTO TPUHATHS LIEHHOCTEW CEMEWHOM KM3HU B COOTBETCTBUU C TPAAULIUAMU
HapoaoB Poccuu;

4) 3CTeTHYECKOT0 BOCITUTAHUSI:

3CTETHYECKOE OTHOIIEHHE K MHpPY, BKJIIOYas OCTETHKY ObITa, HAYYHOI'O
Y TEXHUYIECKOTO TBOPUYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHMMAaHHE YMOIMOHAIBHOTO BO3IEHCTBHUS KUBOM TPUPO/IBI U €€ IICHHOCTH;

TOTOBHOCTB K CAMOBBIPKEHHIO B Pa3HBIX BH/IaX HCKYCCTBA, CTPEMIICHUE IIPOSIBIIATh
Ka4yecTBa TBOPYECCKOMN JIMYHOCTH;



5) ¢u3nyecKoro BOCUTAHNUS:

NOHUMaHUE W peanu3als 3J0pOBOro M 0e30MacHOro obpasza >KuU3HHU (30pOBOE
MUTaHUE, COOJIIOICHNE TMTMEHWYECKUX MPaBUJ M HOPM, COAIIAHCHUPOBAHHBIN PEXKUM
3aHATUN U OTHABIXA, pEeryJsipHas Qu3ndeckasi akTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (U3NYECKOMY U ICUXHYECKOMY
3I0POBBIO;

MOHUMAaHUE LIEHHOCTH MPaBWJI MHAMBUAYAJIHLHOTO U KOJUJIEKTUBHOTO 0€30I1acHOTO
MOBEJICHUS B CUTYAIUSAX, YTPOXKAIOIINX 3I0POBBIO U KU3HHU JIIOJIEH;

OCO3HaHWE TIOCHEACTBUM W HENPUATHE BPEIHBIX MPUBBIUEK (YIMOTpeOIeHHUS
aJIKOTOJIs, HAPKOTUKOB, KypPEHUs);

6) TPya10BOr0 BOCTIMTAHUS

TOTOBHOCTBH K TPY/Y, OCO3HAHUE IIEHHOCTH MAacTePCTBA, TPYAO0I00Hne;

TOTOBHOCTh K AaKTHBHOW JEATEILHOCTH TEXHOJIOTHUYECKOW W  COIMATbHOU
HAIIPABJICHHOCTH, CIIOCOOHOCTh WHHIIMMPOBATH, IUIAHUPOBATh M CaMOCTOSATEIHHO
BBITIOJIHSATH TAKYIO JIEATETbHOCTH;

UHTEpEC K pa3InyHbIM cdepaM MpoPECCHOHAIBHON JESTEIHHOCTH, YMEHHUE
COBEpIIATh OCO3HAHHBIN BBIOOpP OyayIlIel npodeccuu U pean30BbIBATH COOCTBEHHBIE
YKU3HCHHBIC TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSHKEHUH
BCEM JKU3HU,;

7) IKOJOTrHYeCKOro BOCIIUTAHMS:

HKOJIOTHYECKH IIe1ecCO00pa3HOe OTHOIIEHUE K TMPUPOJE KaK MCTOYHUKY KU3HU
Ha 3emJle, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBLIIIICHUE  YPOBHS  DKOJIOTMYECKOM  KYJBTYpbl: MPUOOPETEHUE  OMbITa
MJIAHUPOBAHHUSI MMOCTYNKOB U OLICHKHA UX BO3MOXHBIX MOCIEICTBUI I OKPYKAOIIEH
Cpenbl;

OCO3HaHHWE TJIOOAIBHOTO XapakTepa »OKOJOTUYECKUX TMpoOdJieM U TyTed uX
pelIeHUS;

CIIOCOOHOCTh MCIOJIb30BaTh MpUOOpETaeMble MPH WU3YUYEHUU OUOJOTHH 3HAHUS
Y YMEHUS TIPU PELICHUH MPOOJIEM, CBI3aHHBIX C PAIIMOHAIBHBIM MPUPOIOTIOIHE30BaHUEM
(coOmroieHre TpaBUJ  TIOBEICHUS B TIPUPOJIC, HAIPABICHHBIX HAa COXpaHEHHUE
paBHOBECHS B DKOCHCTEMAX, OXpaHy BUJIOB, DKOCUCTEM, Onochepsl);

AKTUBHOE HENPUATHE ACWUCTBUM, MPUHOCAIIMX BPEI OKPYKAIOILIEH NPUPOTHOU
cpelle, yMEHHE TMPOTHO3UPOBATH HEOIATONMPHUSATHBIE HKOJIOTHYECKHUE IOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUI U MPEIOTBpALIATh UX;

HaJU4Yue€ pa3BUTOIO HKOJOTHYECKOTO MBIIIICHUS, SKOJOTHYECKOW KYJIBTYPBI,
OmbITa AEATEIIBHOCTH 3KOJIOTUYECKOM HANPaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCA
VMU B II03HABATEIbHOW, KOMMYHMKATUBHOM M COLUMAIBHOM NPAKTUKE, TOTOBHOCTH
K YYaCTHUIO B IPAKTUYECKOUN AEATEIbHOCTH SKOJIOTMYECKON HAITPaBICHHOCTH;



8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH W OOIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJore KYyJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TIOJUKYJIBTYPHOM MHUDE;

COBEpILIEHCTBOBAHUE SI3bIKOBOM M UYMTATENbCKOW KyJIBTYpPhl KakK CpEeJCTBA
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U TIO3HAHUS MUPA;

NOHUMaHUe crienuPrKy OMOJIOTUH KaK HayKH, OCO3HAHUE €€ POJId B (POPMUPOBAHUH
pallMOHANIBHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUU  IIEJIOCTHOTO  MPECTaBICHUS
00 OKpY’KalollleM MHUpE Kak O €AMHCTBE IMPUPOJIbI, YEJIOBEKAa U OOIIeCTBa, B TO3HAHUU
OPUPOJIHBIX 3aKOHOMEPHOCTEW M PpEHICHUH TMPOOJEM COXPaHEHHUS MPUPOIHOTO
paBHOBECHS;

yOeXKJIEHHOCTh B 3HAYMMOCTH OWOJOTHUU JJIi COBPEMEHHOW ITMBUIIU3AIINHU:
oOecIieueH!sT HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUE TEPCIICKTUBHBIX
OMOTEXHOJIOTHIA, CIIOCOOHBIX pPEIIaTh PECYPCHBIE MPOOJIEMBI Pa3BUTHS YEIOBEYECTBA,
MOWICKA IyTeH BBIXOJAa M3 TJIO00ATBHBIX S3KOJOTHUECKHX TpoOseM U oOecreueHHUs
nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PAllMOHATHHOMY HCIIOJB30BAHUIO MPHUPOIHBIX
pecypcoB ¥ OPMHUPOBAHHIO HOBBIX CTAHIAAPTOB KU3HH,

3aMHTEPECOBAHHOCTD B TMOJIYYCHHH OMOJOTUYECKUX 3HAHUN B IEJSIX TOBBIMICHUS
oOlIeld KyJbTypbl, €CTECTBEHHO-Hay4YHOM TI'PAaMOTHOCTHU, KaK COCTaBHOM 4YacTu
GYHKITMOHAILHOM TPAMOTHOCTH 00yYarommxcsi, popMupyeMoit npu u3yueHuu OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJI0B MO3HAHUS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HAYKaX,
CIOCOOHOCThH MCIOJIB30BATh MOJIydaeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHHUS SIBJICHHM
OKPYXKAIOIIEero MHpa W TMPOWCXOAAIIMX B HEM HW3MCHCHHMH, YMEHHUE JelaTh
O00OCHOBAaHHBIC 3aKIIOYCHUS HAa OCHOBE HAy4YHBIX (DAKTOB M HUMEIOIIMXCS JaHHBIX
C IIEJIbIO TIOJTYUEHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENIBHO UCITOJIB30BAaTh OMOJOTHYECKIE 3HAHUS JJIS1 PEIICHUS
po0JIeM B peabHBIX KU3HCHHBIX CUTYaIINSX;

OCO3HaHWE IIEHHOCTH HAYYHOW JESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOSKTHYIO U UCCIIEOBATENBCKYIO JESTEIPHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HETPEPHIBHOMY 0Opa30BaHUIO M CaMOOOpPa30BaAHMIO,
K aKTHBHOMY TIOJTy9€HHIO HOBBIX 3HAHUH MO OWOJIOTHH B COOTBETCTBUHU C KH3HEHHBIMHU
NOTPEOHOCTSIMHU.

B mporecce MOCTHKEHHUS JTHYHOCTHBIX PE3YIHTATOB OCBOCHUS OOYYarOUTUMUCS
IPOrpaMMbl IO OHMOJIOTHH Ha YPOBHE CpPEAHEro oO0Iero o0pa3oBaHus y 00yJaronuxcs
COBEPITIICHCTBYETCSI YMOIIMOHAIILHBIN WHTEIIEKT, MIPEANOIaralnui copMUpOBAaHHOCTb:

CaMOCO3HaHUS, BKIIIOYAIOIIETO0 CIIOCOOHOCTh IMOHMMATh CBOE 3MOIIMOHAJIBLHOE
COCTOSTHUE, BUJETh HAIIPABJICHUS Pa3BUTHSI COOCTBEHHOM 3MOLIMOHATILHOUN cdepbl, ObITH
YBEpPEHHBIM B ce0¢;

CaMOpETyJIUPOBAaHUS, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJIEHUE, CITIOCOOHOCTh aalTUPOBATHCS K AMOIIMOHAIbHBIM
U3MEHEHUSIM U TIPOSIBIIATh THOKOCTh, OBITh OTKPBHITHIM HOBOMY;;



BHYTPEHHEH MOTHMBALHMH, BKIIOYAKOUIEH CTPEMJIIEHHE K JOCTHKECHUIO LEIU
U yCHexy, ONTHUMHU3M, HWHHUIIMATUBHOCTb, YMEHHUE JEUCTBOBATH, HCXOAS M3 CBOUX
BO3MOKHOCTEH;

SMIIATUH, BKJIOYAIOLIEH CIIOCOOHOCTh IMOHMMATh 3MOLIMOHAJIBHOE COCTOSIHHE
IpYTUX, YYUTBIBaTh €ro MpPU OCYLIECTBICHUHM KOMMYHMKAIMH, CIIOCOOHOCTb
K COYYBCTBHIO U COIIEPEKUBAHUIO;

COLMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTPAaUBAaTh OTHOLLICHUS
C IpYTHUMH JIIOJIbMHU, 3200TUTHCS, IPOSIBIIATh MHTEPEC U pa3peliaTb KOHPIUKTHI.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpenMeTHbIe pe3yiabTaThl OCBOEHHsA ydeOHoro mpeamera «buosjorusy»
BKJIIOYAIOT:  3HAYuUMble JJI1  (DOPMHPOBAHHMS  MHPOBO33PEHUS]  OOYUaOIIMXCS
MEXIMCIHUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC IIOHATHS, OTPaKArOIIUe
IEJIOCTHOCTh HAYYHON KapTUHBI MUPA U CTICIU(DUKY METOJIOB MTO3HAHUS, UCTIOIb3YEMbIX
B €CTECTBEHHBIX HayKax (BEILECTBO, DHEPTUs, SIBICHUE, MPOIECC, CUCTEMa, HAyUHbIN
(dbakT, TPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHMUE,
HaOJII0/ICHNE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTUX), YHUBEPCAJIbHbIC YUCOHBIC NEHUCTBUS

(mo3HaBaTeIbHBIE, KOMMYHHKATHUBHbIE, PETYJISITUBHEBIEC), o0ecreunBaroIIne
dopmupoBanue (yHKIIMOHATBHOH TI'PaMOTHOCTH U  COIMAIBHOW  KOMIICTCHITUH
oOydJarommuxcs, CIIOCOOHOCTH oOydJaromuxcs UCIIOJIb30BaTh OCBOCHHBIC

MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHUS M YHUBEpCAJbHbIE YydeOHbIE
JEWCTBUS B MIO3HABATEIbHON U COLMAJIbHON ITPAKTHKE.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIC Y4eOHbIE 1eHCTBUS
ba3oBrble joruyeckue AeHCTBUA:

CaMOCTOSTENbHO (DOPMYJIUPOBATh U AKTYAJIM3UPOBATH MPOOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

MCII0JIB30BaTh NP OCBOCHWHW 3HAHMI MPUEMBI JOTMYECKOTO0 MBIIUICHHS (aHAIU3a,
CUHTE3a, CPaBHEHUS, Kiaccudukaiuu, 0000IIeHNs ), PACKPHIBATH CMBICI OMOJIOTMYECKUX
NOHATUH (BBIACIATh UX XapaKTepHble NPHU3HAKH, YCTAHABIMBATH CBSI3U C APYTUMHU
MOHATHUSIMU);

ONPEENATh LeNIN AeATEIbHOCTH, 3a/1aBasi MApaMETPhl U KPUTEPUU UX TOCTUKEHUS,
COOTHOCHUTB PE3YyJIbTaThl JEATEIBHOCTH C TOCTaBICHHBIMHU LIETISIMH;

UCIOJIb30BaTh OMOJIOTMUECKHUE MOHATUS JUIsl 00bsICHEHUS (DAKTOB U SIBJICHUM )KUBOMN
IIPUPOABL;

CTPOMTD JIOTUYECKUE PACCYXAECHUS (MHIYKTHBHBIE, AEyKTUBHBIE, 10 aHAJIOIHUH),
BBIABIIAITE 3aKOHOMEPDHOCTM M IIPOTHBOPEYMS B PACCMATPUBAEMBIX SIBJICHUSX,
(dbopMyTUpPOBaTH BBIBOJBI U 3aKIIIOUEHUS;

MIPUMEHATh CXEMHO-MOJIEJbHBIE CPEICTBA JJIA MPEICTABICHUS CYLIECTBEHHBIX
CBsI3€l M OTHOUICHUI B M3y4aeMbIX OHMOJIOTUYECKUX OOBEKTaxX, a TaKkKe MPOTUBOPEUUI
Pa3HOTO POJia, BBIABIECHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;



pa3pabaThiBaTh IUIAH PELICHHS MPOOJEMBbl C YYETOM aHAIW3a HMMEKUIUXCS
MaTepUaJIbHbIX U HEMATEPUATIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHWBAaTh COOTBETCTBUE pPE3YJIbTATOB
L[EJISIM, OLIEHUBATh PUCKH IOCIJICCTBUM ESTENBHOCTH;

KOOPJMHUPOBATh U BBIMOJHATH PadOTy B YCJOBHUSX PEATbHOIO, BUPTYaJIbHOTO
¥ KOMOMHUPOBAHHOTO B3aMOIEHCTBHS;

pa3BHUBaTh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH >KM3HEHHBIX MTPOOJIEM.

Bba3oBble ucciienoBaTebcKHe JeiCTBUS:

BJIAJICTh HABBIKAMHU YyYEeOHO-HCCIIEAOBATEIHCKOM M TPOCKTHOW JESATEIHLHOCTH,
HaBbIKAMHU pa3pelieHus MpolieM, o0iagaTh CHOCOOHOCTBIO W TOTOBHOCTBIO
K CaMOCTOSITEIbHOMY TIOWICKY METOJOB PEIICHUS MPAKTHYCCKUX 3a7ad, MPUMECHCHUIO
Pa3IUYHBIX METOOB ITO3HAHMUS;

MCITIOJIB30BaTh PA3IMYHbIC BUABI ASATEILHOCTH TI0 MTOTYUYEHUIO HOBOTO 3HAHMS, €TO
WHTEPIpETalUU, MPEeoOpa3oBaHUIO U IPUMEHEHHUIO B yUCOHBIX CUTYyAIIUSIX, B TOM YHCIIC
IIPU CO3/IaHUU YYEOHBIX U COIMATBHBIX MPOEKTOB;

dbopMUpOBaTh HAY4YHBIM THUI MBIIUICHUS, BJIAJIETh HAYYHOH TEPMHUHOJIOTHEH,
KIJTFOUEBBIMHU MTOHATHSIMH H METOJIAMU;

CTaBUTH U (HOPMYIIHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIIbHOM JIEATEILHOCTU
Y )KU3HEHHBIX CUTYaIHsIX;

BBISIBJISITH IPUYMHHO-CIIC/ICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATH 3a/1auy, BBIIBUTATh
TUIOTE3Y €€ PEIICHUs, HAaXOUTh apryMEHTHI JUIs JJOKa3aTeIhCTBA CBOMX YTBEPKICHUH,
3aJ1aBaTh IMapaMeTPbl U KPUTEPUH PEIICHUS;

aHAM3UPOBATH TIOJYYEHHBIC B XOJI€ PEHICHHUS 3aJaud Pe3yJbTaThl, KPUTHUICCKU
OILICHUBATh X JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX yCJIOBHUSX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH LIeJICHANPABICHHBIN MMOMCK TIEPEHOCa CPEICTB M CIIOCOOOB ACHCTBHUS
B NMpoheCCUOHATILHYIO CPEY;

yMETh IIEPEHOCUTh 3HAHWUSA B II03HABATCIBHYIO M MPAKTUYCCKYIO O0IacTH
KU3HEIEITCIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIC TIOJIXO/IbI U PEIIICHHUS, CTABUTh
poOJIeMBI 1 3aJ1a4H, JOITYCKAOIINE aTbTCPHATHBHBIC PEIICHHMS.

Pabora c nundopmanmeii:

OPUEHTUPOBATHCS B PA3JIMUYHBIX HCTOYHWMKAX HWHGOpMAIMK (TEKCTE Y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIIPHOM TUTEpaType, OMOJIOTMYECKUX CI0BApsIX U CIPABOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAIU3UpOBaATh HHGOPMALIMIO
pa3IUYHBIX BUAOB U (DOPM Ipe/ICTaBIICHUS, KPUTUYECKH OLEHUBATH €€ JJOCTOBEPHOCTh
Y HEMIPOTHUBOPEUNBOCTH;

(dbopMyHpOBaTh 3aMPOCHI M TPUMEHSTH PA3IMYHBIC METOIBI TIPU TIOMCKE U 0TOOpE
Ononoruvueckoi HHPpopMaIuu, HeOOXOIMMOM TSI BHITIOJTHEHHS yUeOHBIX 33/1a4;



npuoOpeTaTb  ONBIT  HMCHOJB30BAaHUS  MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJOTHI, COBEPIICHCTBOBATh KYJbTYpYy AaKTHBHOTO HCIOJIb30BAHUS Pa3IUUHBIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (POpMY MpeACTaBICHUS] OMOIOTMYECKOM
nHpopMaruu (cxembl, rpadUKy, JUarpaMMbl, TAOJIHIILI, PUCYHKH U JAPYTOE);

WCTIOJIb30BaTh HAYYHBIHN SI3bIK B KQUECTBE CPEACTBA IpU paboTe ¢ OUOIOTUYECKON
uHbopMalueil: TPUMEHATh XHUMHYECKHE, (PU3NYECKHE M MaTEeMaTHUYeCKHE 3HaKH
U CHMBOJIBI, bopMyIBI, ab0peBHaTtypy, = HOMEHKJATYDY, HCIIOJIb30BaTh
U TipeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISATHOCTH;

BJIa/ICTh HAaBBIKAMHU PACMO3HABaHU U 3alUTHl WH(pOpMaNnu, WHHOPMAITMOHHON
0€30MaCHOCTH JIMYHOCTH.

KoMMyHUKATUBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiCTBHUSA
Oo0menue:

OCYIIECTBIISITh KOMMYHHUKAIlMM BO BCeX cdepax >KU3HH, aKTUBHO yYacCTBOBATh
B JUAJIOre WIM IUCKYCCHM II0 CYyIIECTBY OOCyX1aemoil Tembl (YMEHHE 3aJaBaTh
BOITPOCHI, BBICKA3bIBATh CYXKIICHHS OTHOCHTEIBHO BBHIIOJHEHUS TpeJiaraeéMoi 3a/1ayn,
YUUTHIBATh MHTEPECHl W COTJIACOBAHHOCTh MO3HMIMK JPYIMX YYaCTHHKOB IHAJOra
WM TUCKYCCUN);

pacno3HaBaTh  HeBepOalbHBIE CpPEACTBa  OOIICHMS, IOHMMAaTh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTyallMd, YMETh
CMSIT4aTh KOH(IJIUKTHI U BECTU TIEPETOBOPHI;

BIAJCTh PA3IMYHBIMH CHOCOOAMH OOIICHHWS W B3aUMOACHCTBHS, TOHUMATh
HaMEpeHUsl APYTHX JIONEH, TPOSBISATH YBaKUTEIBHOE OTHOLICHHWE K COOECETHUKY
U B KOppeKTHOU (popme hopMyIrpoBaTh CBOM BO3PAKECHHUS;

pa3BEepHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCTIOIb30BAHUEM SI3bIKOBBIX
CPEACTB.

CoBMecTHAsI 1€ATEJIbHOCTD:

MMOHUMATh ¥ UCTIOIh30BaTh IPEUMYIIECTBA KOMAaHTHON M WHIUBUTyTbHOU PAOOTHI
IIPY peIIeHUN OMOJIOTUYECKOMN TTPOOIeMbI, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS
IpyNHoBBIX (OPM B3aUMOJICUCTBHS TIPU PEIICHUH YUYeOHOW 3a/1auu;

BBIOMpATh TEMATHUKY M METOJIBI COBMECTHBIX JICUCTBUI C YUETOM OOIIMX UHTEPECOB
¥ BO3MOXHOCTEH Ka)KJIOTO YICHA KOJIJICKTUBA;

PUHUMATH 1IEJIM COBMECTHOM JIESITEIIbHOCTH, OPTaHU30BBIBATh U KOOPIUHUPOBATH
JICVCTBHS MO €€ TOCTUKECHUIO: COCTABIIATH IUIAH JEUCTBUM, PACIPEAENATh POJIA C YUETOM
MHEHUI YYaCTHUKOB, OOCYKJIaTh PE3yIbTaThl COBMECTHOUN pabOThI;

OLICHMBAaTh KAaueCTBO CBOEr0 BKJIAJAa U KaXJOr0 yYaCTHHKA KOMaHJIbl B OOIIMiA
pe3yabTaT 1o pazpaboTaHHBIM KPUTEPUSIM;

mpemjiaraTh HOBBIE TPOCKTHI, OICHWBATH HWJEW C TO3WIUA HOBHU3HBI,
OPUTHHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;



OCYHICCTBIIATL MO3UTHBHOC CTPATCIHYCCKOC IMOBCACHUC B PA3JIMYHBIX CUTYALIUsAX,
IMPOABJIITH TBOPUCCTBO U B006pa)KCHI/Ie, OBITh HWHHUIIMAaTUBHBIM.

PeryasiTuBHbIe YHHMBEpCAJIbHbIE YUeOHbIE AeiCTBHS
Camoopranmsanus:

WCIIOJIB30BaTh OMOJIOTUYECKHUE 3HAHUS IS BBISBICHHUS TPOOJIEM W WX PEIICHUS
B KU3HEHHBIX U YUEOHBIX CUTYaIIUSIX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHHWM 1EJEeBbIE€ U CMBICIOBBIE YCTAaHOBKH
B CBOMX JICHCTBUSIX U MOCTYIKAaX MO OTHOIICHUIO K KMUBOUW MPUPOJIC, CBOEMY 310POBBIO
Y 3JI0POBBIO OKPYIKAIOIINX;

CaMOCTOSITEIBHO ~ OCYIIECTBJISATh MTO3HABATEIIBHYI) JIESITEIBHOCTh, BBISBIISTH
npoOJieMbl, CTaBUTh W (HOPMYJIUPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BaTEIIbLHON
JEATEIbHOCTU U KU3HEHHBIX CUTYalHSIX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIICHUS] MPOOJEMBbI C YUYETOM HMMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOUTECHHUIA;

JaBaTh OLICHKY HOBBIM CHUTYaIlUsIM;

pacHIMpSATh paMKU Y4EOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUH;

JieNiaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATH €ro, OpaThb OTBETCTBEHHOCTH
3a peLIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CIocoO0CTBOBAaTh (POPMUPOBAHUIO M TIPOSBICHUIO IIMPOKON APYIUIIMU B Pa3HbIX
00JacTsIX 3HAHHM, IMOCTOSIHHO TIOBBIIIATH CBOM OOpa30BaTENbHBIA W KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTb OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTH KOPPEKTUBBI B JIE€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEIIAM;

BJIa/IETh HaBBbIKAMHU TI03HABATEIBHOM pediiekcHH Kak OCO3HAHUS COBEPILAEMbIX
JNEVCTBUM U MBICIUTENBHBIX IIPOLECCOB, UX PE3YyIbTATOB U OCHOBAHUM, UCIIOJIb30BAThH
npuemMbl pedIeKCuu Uil OLIEHKH CUTYallid, BIOOpa BEPHOTO PELICHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH PELIECHUS 110 UX CHUKECHUIO;

[IPUHUMATH MOTUBBI U apI'yMEHTHI IPYIUX IIPU aHAJIU3€ PE3YIIBTATOB ACSITEIBHOCTH.

IIpunsiTue ceds U APyrux:
MPUHUMATH Ce0sl, TOHMUMAas CBOW HEJIOCTATKHU U JJOCTOMHCTBA,
MPUHUMATh MOTUBBI M apPTYMEHTHI IPYTUX MPU aHAIN3€ PE3yJIbTaTOB JEATEIbHOCTH;
MIPU3HABATh CBOE MPABO U MPABO JPYTHX HA OLIUOKY;
pa3BUBATh CHOCOOHOCTh MOHUMATh MUP C MO3ULIUH JPYTOTO YEIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpenmerHsie pe3ynbraThl 0cBoeHHs mporpamMmmbel COO mo 6uonorun Ha 6a30BOM
YpOBHE BKJIIOYAIOT creuuduueckue ans ydeOHoro mpenmera «buonorus» HayuyHble



3HAHMS, YMEHHd M  CIOCOObl  JEHCTBUHA 1O  OCBOCHHMIO, HWHTEPIpPETALUU
U TpeoOpa3oBaHUIO0 3HAHWM, BHUJBI JAESITEIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAaHUN B PA3JIMUYHBIX YYEOHBIX CHUTyalMsX, a TaKKe B pEalbHBIX
KU3HEHHBIX CHUTyallUsiX, CBS3aHHbIX C Ouosorueil. B mnporpamMmme mnpeameTHbie
pE3yNbTaThl NPEICTABIEHBI 110 TOAaM 00yUYEeHHUS.

[IpeameTHbIC pe3ynbTaThl OCBOEHUS yueOHOTo peamera «buonorus» B 10 kiacce
JOJIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHHI O MECTE U POJIU OMOJIOTUHU B CUCTEME HAyIHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTUHBI
MHpa U HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJ€ POCCHUHCKUX U 3apyOekKHBIX YUCHBIX-
OMOJIOTOB B pa3BUTHE OHOJIOTUH, (YHKIMOHAIBHONM T'paMOTHOCTH  4eJIOBEKa
JUISL PEIICHUS KU3HEHHBIX 3a7a4;

YMEHUE PacKphIBaTh COAECPKaHUE OMOJOTMUYECKUX TEPMUHOB W TMOHSATUM: JKU3HB,
KJIETKa, OPTaHu3M, MeTa00Jiu3M (0OOMEH BEIIECTB U MPEBpAIlCHUE SHEPTUH ), TOMEOCTa3
(camoperyJsitiis), ypoOBHEBasi OpraHu3alisl >KUBBIX CHCTEM, CAaMOBOCIPOM3BEIICHUE
(penpoyKuus), HACJIE€ICTBEHHOCTh, U3MEHYUBOCTbD, POCT U Pa3BUTHE;

yMEHHE H3jaratb  OWOJOTHYECKME Teopud  (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, [EHTpaJIbHAs JI0rMa MOJEKYJISIpHON Ouomnoruu), 3akonbl (I'. Mengens,
T. Moprana, H.W1. BaBuioBa) u ydyeHus (0 HEHTpax MHOT00Opa3us U MPOUCXOXKIECHUS
KyJbTypHbIX pacteHuit H.U. BaBumoma), ompenensitb rpaHuilbl UX MPUMEHUMOCTH
K JKHBBIM CHCTEMaM;

yMEHHE BJAQJE€Th METOJAMH HAyYHOTO T[IO3HAHWS B OWOJIOTHHU: HAOJIIOJCHUE
U OMNHUCAaHUE >KUBBIX CHUCTEM, MPOLIECCOB MW SIBJIEHWH, OpraHu3alusi U IPOBEICHUE
OMOJIOTUYECKOTO JKCIIEPUMEHTA, BBIJBI)KEHUE THUIIOTE3bl, BBISIBJICHUE 3aBUCHUMOCTU
MEXIY HCCIECIyeMbIMH BEIMYMHAMHU, OOBSICHEHUE TOJIYYEHHBIX pE3yJIbTaTOB,
WCIIOJIB30BAaHHBIX HAYYHBIX MOHATHM, TEOPUH W 3aKOHOB, YMEHHUE JIe€JIaTh BBIBOJbI
Ha OCHOBAHUU TMOJTYYEHHBIX PE3YyJIbTATOB,;

YMEHHE BBIJICTSATh CYIIECTBEHHbIC TMPU3HAKK BHUPYCOB, KJIETOK MPOKAPUOT
U OYKapuoOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHUu3MOB, OCOOEHHOCTH
poLeccoB: OOMeHa BEUIECTB W TNPEBPAILEHUS SHEPIHMM B KJIETKe, (OTOCHUHTE3A,
MJIACTUYECKOTO U ASHEPreTUYECKOro oOMeHa, XEMOCHHTE3a, MHUTO3a,
Melo03a, OIUIOJOTBOPEHUS, PA3MHOXKEHMS, WHAMBUAYAJIbHOTO pPAa3BUTHUS OpraHu3ma
(oHTOTEHE3);

YyMEHUE TPUMEHSITh TOJYYEHHBIE 3HAHUS JJII OOBSCHEHUS OMOJOTUYECKHUX
MIPOLIECCOB U SIBJICHUH, JJIsl IPUHATHUS MPAKTUUYECKUX PEIIEHUH B MMOBCEAHEBHOU KU3HU
C LIeJIbI0 00ecnieueH s 6€30MacHOCTH CBOETO 3/I0POBbS U 3/I0POBbs OKPY>KAIOIIUX JIOCH,
COOIOZICHNST HOPM TPAaMOTHOTO TIOBEIEHUS B OKPYXKAIOMIEH MPHUPOAHON Cpere,
NOHMMaHHE HEOOXOJUMOCTH HCHOJIb30BaHMs JOCTH)KEHUH COBPEMEHHOW OuOJIOTHU
¥ OMOTEXHOJIOTUH ISl palliOHATBHOTO MPUPOJIONOJIb30BaAHUS;



YMEHHE peliaTh 3JIEMEHTapHbIe TeHEeTHUYECKUEe 3aJaud Ha MOHO- M JUTHOPUIHOE
CKpEIMBAaHUE, CIEIUIEHHOE HACJIeJOBaHUE, COCTaBISATh CXEMbl MOHOTHOPHUIHOTO
CKpEIUBaHUS AJIs IPeICKa3aHus HacJIe0BaHuUs IPU3HAKOB Y OPTaHNU3MOB;

YMEHHE BBITIOJHATH JIAOOpATOPHBIEC U MPAKTHUECKHEe pabOThI, COOMI0aTh MpaBUiIa
npu paboTe ¢ yudeOHbIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

yMEHHE  KPUTHYECKH  OLEHUBaTh W  WHTEPIPETUPOBATH  HUHQPOPMALIUIO
OMOJIOTUYECKOTO COJEPKaHUSI, BKIIOYAIONIYIO MCEBJIOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX
HMCTOYHUKOB (CpelICcTBa MAaccOBOM HH(OpMAIMK, HAYYHO-TIOMYJISIPHBIE MaTEpHaIb),
THYECKHE aCMEeKThl COBPEMEHHBIX HCCICAOBaHUH B  OHOJOTHHM, MEIUIMHE,
OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTb COOCTBEHHbIE MUCHBMEHHBIE U YCTHBIE COOOLIEHHUs, 00001as
OMOJIOTUYECKYI0 MH(POPMAIMI0 U3 HECKOJBKUX MCTOYHHMKOB, TPAMOTHO HCHOJIb30BaTh
NOHSATUIHBIN anmapaT OMOJOTUH.

[IpenMeTHble  pe3yabTaThl  OCBOEHUA  yudeOHOro nmnpeaMera  «buosorus»
B 11 Ky1acce TOHKHBI OTPaXkKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTUHU B CUCTEME HAyYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHON KapTHHBI
MHpa ¥ HAyYHOTO MHUPOBO33PEHHS, O BKJAJ€ POCCHHCKUX U 3apyOeKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OHOJIOTMH, (PYHKUMOHAIBHOW TPAMOTHOCTH 4YeJIOBEKa
JUISL PEIICHUS KU3HEHHBIX 3a7a4;

YMEHUE PACKPBIBATh COJACPKaHUE OMOJIOTUYECKHX TEPMHUHOB WM TOHSTHM: BUJ,
NONyJISIUs, TEHO(OHI, DBOJIOIUSA, JABWXKYIIUE CUIbl  ((aKTOPhI) HBOIOLIUH,
NPUCIIOCOOJIEHHOCTh ~ OPraHU3MOB, BHUJI000pa30BaHUE, JKOJOTMYECKHUE (DAKTOPBHI,
HKOCUCTEMA, MPOAYLEHThI, KOHCYMEHTHI, PEAYLIEHTHI, 1IEMU MUTAHUS, DKOJIOTHYECKas
nvpamujia, OMoreoieHo3, onocdepa;

yMEHHE H3Jararb Ouojoruyeckue teopuu (dBononronHas teopus Y. JlapBuHa,
CUHTETUYECKAss TEOpHUsl DBOJIIOIMHU), 3aKOHbI W 3aKOHOMEPHOCTU (3apOJIbIIIEBOrO
cxoactBa K.M. bspa, yepenoBaHMs TJIaBHbIX HANPAaBICHUNM W MYTEW 3SBOJIIOLUU
A.H. CesepruioBa, yuenusi o 6uochepe B.M. Bepnanckoro), onpenensite TpaHHIbl UX
MIPUMEHUMOCTH K JKMBBIM CHCTEMaM;

yMEHUE BIAJCTh METOJAAMU HAy4YHOrO TIO3HAaHUS B OWOJIOTHMU: HAOIO/ICHNE
U OIKCAHHWE >KUBBIX CHUCTEM, MPOLECCOB M SIBJIICHUM, OpPraHU3alus U MPOBEIACHUE
OMOJIOTUYECKOTO JKCIIEPUMEHTA, BBIIBIKEHUE THUIIOTE3bl, BBISBICHUE 3aBUCHUMOCTU
MEXIY HCCICIyeMbIMH BEIMYMHAMHU, OOBSICHEHHUE TOJIYYEHHBIX pE3yJIbTaToB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPUM M 3aKOHOB, YMEHHUE J€JaTh BBIBOJbI
HA OCHOBAHUU TMOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJEISITH CYIIECTBEHHBIC IPU3HAKA CTPOCHUS OMOJIOTHYECKUX 0OBEKTOB:
BUJIOB, TOMYJISAIUNA, TPOAYIIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OHOTeOIIeHO30B
1 9KOCHUCTEM, OCOOEHHOCTH MPOIECCOB: HACIEACTBEHHOM N3MEHUUBOCTH, €CTECTBEHHOT'O
oT0opa, BU1000pa30BaHUsl, TIPUCTIOCOOIEHHOCTH OPraHU3MOB, IEUCTBUS SKOJIOTHUECKHUX



(GakTOpOB HAa OpPraHM3MBI, IMEPEHOCAa BEIIECTB M IOTOKA DHEPTUU B DKOCHUCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHUH B YKOCHCTEMaX CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB
1 OMOTEOXMMHYECKHX IUKIIOB B Onocdepe;

YMEHUE TPUMEHATh TOJYYEHHBIC 3HAHUS I OOBSCHEHUS OWOJOTHYECKUX
MPOLIECCOB U SIBJICHUH, JIJIsl IPUHATHUS MPAKTUUECKUX PEIICHUN B TOBCEAHEBHON KU3HU
C IIeJTbI0 00ecTieueHHs O€30TTaCHOCTH CBOETO 3/I0POBbS U 3JI0POBbBS OKPY KAIOIINX JTIOJICH,
COOJIOZICHUSI HOPM TPAMOTHOTO TIOBEACHHS B OKPYXKAIOMIEH MPHUPOAHON Cpeje,
MOHMMAaHUE HEOOXOJMMOCTH HCIIONIB30BAHUS JTOCTHDKCHUN COBPEMEHHON OMOJIOTHH
JUTSl palldOHAIBHOTO TTPUPOOTIOIH30BaAHNS;

yMEHHE pellaTh dJIEMEHTapHbIE OWOJIOTMYECKUE 3aJaud, COCTABIISITH CXEMBI
NepeHoca BEIIEeCTB U SHEPTUH B IKOCUCTEMAaX (IIETMH MUTAHUA);

YMEHHE BBITIOJIHATH Ja0OpaTOpHbIE U MPAKTUYECKUE pabOThl, COOIIOATh MpaBUIia
npu paboTte ¢ y4eOHbIM U J1a00PaTOPHBIM 000PYI0BAHUEM;

YMEHHE  KPUTHYCCKH  OICHWBaTh W  HWHTEPIPETUPOBATH  WH(OpMAaIUio
OMOJIOTHYECKOTO COJIEPIKAHMS, BKIFOYAIOINIYIO IICEBAOHAYYHBIC 3HAHUSA W3 Pa3TUIHBIX
HMCTOYHUKOB (CpeICTBa MAaccOBOM HH(OpMAIMK, HAYYHO-TIOMYJSPHBIE MaTEpHaIb),
paccMaTpuBaTh I100aNbHBIEC KOJIOTHYECKHUE MTPOOJIeMbl COBPEMEHHOCTH, (POPMUPOBATH
M0 OTHOIIICHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

yMEHHE CO37aBaTh COOCTBEHHBIC MHUCHMEHHBIC M YCTHBIE COOOIIEHUs, 00001as
OMOJIOTHYECKYI0 MH(OPMAITMIO U3 HECKOJBKMX MCTOYHHKOB, TPAMOTHO HCIIOIBh30BaTh
NOHATUIHBIN anmapaT OMOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBanune
No KommuectBo OCHOBHBIE BUIBI IEATEILHOCTHA
pa3ziesioB U TeM [IporpammHoOeE cojiepKaHue
/o 4acoB oOyyJaromuxcs

y4eOHOTO IIpeIMeTa

Tema 1. Buosorus kak Hayka

1.1 | buosnorus B cucteme 1 buonorus kak Hayka. CBsi3u 6MoJI0TUA PackpsiBaTh copepkaHuE TEPMUHOB
HayK C OOIIECTBEHHBIMU, TEXHUUYECKIMU Y MOHATHI: HAy4YHOE MUPOBO33PEHUE,
Y IPYTUMU €CTECTBEHHBIMU HAyKAMHU, Hay4YHas KapTUHA MUPA, HAYYHBIH METOZ,
dunocoduelt, peuruei, STUKOH, THIIOTE3a, TCOPHsL, MCTO/IbI
3CTETHKOM U 1paBoM. Posb Guonorun HCCICNOBAHM.
B hOPMUPOBAHHH COBPEMEHHOH HAYJHOI Xapaktepu3oBaTh OUOJIOTHIO KaK HAYKY,
€€ MECTO U POJIb Cpeau APYrux
KapTuHbl Mupa. Cuctema OMOJOTUYECKUX
€CTECTBEHHBIX HAYK.
HayK.
[lepeuucnsate pazaensl OUOJOTUH
Aemoncmpayuu: B COOTBETCTBHE C O0BEKTAMH U3yUCHUS.
Ilopmpemei: 1. Jlapsun, T'. Menpen, Ha3spiBaTh BaxKHEHIIUE OTPaCIH
H. K. Konbuos, Jx. Yorcon u @. KpuK. | Buonoruyecknx sHanmii u 3a1aun,
Tabauywl u cxemwvl: «MeToIbl TO3HAHUS crose mepen 6uonorneitX X! b,
YKUBOU MPUPOJIBI»
1.2 | Meroasl mo3HaHUS 1 MeTob! TI03HAHUS )KUBOM PackpsiBath cojiep:kaHre€ TEPMUHOB

YKABOM IPUPOLBI

npupo bl (HabIoIeHne,
AKCIIEPUMEHT, OIHCaHNE,
U3MEpPEeHHE, KIIacCU(pUKaIs,
MOJIETUPOBAHUE, CTATUCTUYECKAS
00paboTKa TaHHBIX).

Y TOHSATHM: HAYYHBIA METOJ, METOJIbI
HUCCIIEIOBaHMS.

XapakTepu30BaTh OCHOBHBIE METO/IbI
MTO3HAHUS YKUBOK TIPUPOJIBI: HAOIIOICHHE,
AKCIIEPUMEHT, OMTUCAHUE, U3MEPECHUE,




Hemoncmpavuu:

Tabauywvl u cxemol: «MeTOIBI TTIO3HAHUS
KUBOU MIPUPOJIBD».

JlabopamopHnule u npakmuueckue
paoombol:

[IpakTnueckas padora Ne 1.
«/cnonb30BaHNE pa3IMYHBIX METOJOB
MIPU U3YUYECHUH OMOJIOTMYECKUX
00BEKTOBY

Kiaccu(ukaiys, MoJaeIMpOBaHHE,
cTaTUCTUYECKass 00paboTKa JaHHBIX

HToro uacoB 1o teme

2

Tema 2. ’KuBble cucTEMbI U X OPraHU3aAMSA

2.1

buonornueckue
CHUCTEMBI, TPOLECCHI
Y UX U3yUYECHUE

1

’Kusbie cucteMbl (OMOCUCTEMBI)
KaK TpeJIMET U3y4YeHUs] OMOJIOTHH.
OTnu4ue KUBBIX CUCTEM

OT HEOPTaHUYECKON MTPUPOJIBI.
CaoiicTBa OMOCUCTEM U UX
pazHooOpasue.

YpOoBHU OpraHu3anuu
OnocucTeM: MOJEKYJISIPHBIH,
OPTaHOUIHO-KJICTOYHBIH,
OpraHU3MEHHBIN,
MOMYJIAIIMOHHO-BHIOBOH,
DKOCHUCTEMHBIN
(OMOTEOIIEHOTUYECKHUIA),
orochepHbIi.

Hayxkwu, nzydarornue 6MocHcTeMbI
Ha Pa3HBIX YPOBHIX OpraHU3AIIHH.

PackpriBaTh copep:kaHUE TEPMUHOB

W TOHSATHH: CHUCTeMa, OMOJIOTHYeCcKas
CHUCTEMA, BJIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHUCTEMBI, CBOMCTBA KUBBIX CUCTEM,
0oOMEH BeIeCTB, pa3MHOXEHHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
M3MEHYUBOCTb, Pa3ApaKUMOCTbh,
HHEPro3aBUCUMOCTb, YPOBHU
OpraHu3aIuu XKu3Hu (OMOCHCTEM).
XapaxkTepu3oBaTh MPUHITUTIBI
OpraHu3aIuu OMOCUCTEM: OTKPBITOCTD,
BBICOKAsl YIOPSAI0YEHHOCTD,
CaMOPEryJISLNs, UEPAPXUYHOCTD.
IlepeuncnaTe yHUBEpCAIBHBIE CBOWCTBA
KUBOTO: €TMHCTBO XUMHUYECKOTO
COCTaBa, pa3IpaKUMOCTh, JBUKEHHUE,




Hemoncmpavuu:

Tabauywst u cxemol: «OCHOBHBIE
MIPU3HAKU KU3HW», «Y POBHU
OpraHu3aluu >KUBOU MPUPOJIBD».
Mopens monekyner JJTHK

rOMeoCTas3, poCT U Pa3BUTHE,
HACJIEICTBEHHOCTh, H3MEHYUBOCTD,
ABOJTIONUS (TTPUCIIOCOOICHHE

K U3MEHSIOIUMCS YCIOBUSIM).
[IpuBOIUTH TIPUMEPHI OHOCHUCTEM
pPa3HOTO YPOBHS OpraHU3aIluU

Y CpaBHUBAThH MPOSBICHUS CBOWCTB
’KUBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepru30BaTh OCHOBHBIE TIPOIIECCHI,
MpOoTEKaroNe B OMocucTeMax:
0OMEH BEUIECTB U MPEBPAIICHUE
SHEPTUH, CAMOBOCIIPOU3BE/ICHNE,
caMOpEeryJIsILMsL, pa3BUTHE.
Coburonath npaBmiia 6€pexHOTO
OTHOILICHUS K )KUBOU MTPUPOJIC

HTtoro 4acoB mo teme 1
Tema 3. XumMH4ecKHUii COCTaB M CTPOEHHE KJIETKHU
3.1 | Xumuueckuii coctaB 1 XUMHYECKUN COCTaB KJICTKH. PackpeiBaTh copepkaHue TEPMUHOB

KieTku. Boma
Y MUHEPAIBHBIE COJIA

XHUMHUYECKHUE DJICMEHTBI:
MaKpO3JIEMEHTbI, MUKPOJIEMEHTHI.
Bona 1 MyuHepaibHbIE BEIlleCTBA.
DYHKIIUUA BOJBI 1 MUHEPATHHBIX
BenecTB B kieTke. [lognep:xanue
OCMOTHYECKOTO OajaHca.
Hdemoncmpayuu:

Huacpammsl: «Pacnipenenenue
XAMHAYECKHUX DJIEMEHTOB B HE)KHBOU

Y TIOHATHI: 3JIEMEHTHI-OMOTEHBI,
MaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI,
MUHEpaJIbHBIE BEIIECTBA, MOJIEKYJIA
BOJIbl KaK JTUIIOJIb, BOJOPOIHBIE CBS3U;
ruApoduIbHbBIE U TUAPOPOOHBIE
BEIIECTBA.

JloKa3pIBaTh €IMHCTBO JIEMEHTHOTO
COCTaBa KakK OJTHO U3 CBOMCTB >KHUBOIO.
PacrnipenensaTe XUMHUYECKHUE 3JI€MEHTHI




npupone», «Pacnpenenenne XuMUIECKUX
AJIEMEHTOB B JKMBOW MPUPOJIE».
Tabnuyol u cxemol: «llepuoanyeckas
Ta0JINIa XUMHYECKHX DJIEMEHTOBY,
«CTpoeHHE MOJIEKYJIbI BOJIbI»

IO IPyINIaM B 3aBUCUMOCTH

OT KOJIMYECTBEHHOI'O MPEICTABUTEIBCTBA
B OpraHU3Me; XapaKTepu30BaTh PoOJib
OTJEJIBHBIX JJIEMEHTOB.

BBIABIATE CBSI3b MEXKAY COCTABOM,
CtpoeHueM MOJIEKYJIbl XUMUYECKOTO
COEIMHEHHUS U €ro QYHKUUSAMH B KIIETKE

3.2 | benku. CocrtaB u benku. CoctaB U cTpoeHHe OETKOB. PackppiBaTh conep:kaHne TEPMUHOB
CTpOeHHUE OEIKOB AMMHOKHCIIOTBI — MOHOMEPHI OEJIKOB. Y TIOHATHIA: OEIKH, TOJTUMEPHI,
He3zameHnumble 1 3aMEHHMBbIE MOHOMEPHI, AMUHOKHCIIOTHI, TIEITH/THAS
AMHUHOKHCIIOTHL. AMUHOKHUCIOTHBIN CBSI3b, TTOJIMTICNITHI, ICHATYPAIIHSI.
COCTaB. YPOBHH CTPYKTYPbl OCIKOBOM XapaxkTepusoBaTh OCJIKH KaK KJiacc
MOJIEKYJIbI (TIepBUYHASI, BTOPUYHAS, OpPraHUYECKUX COCAMHECHUIA;
TpeTUYHas ¥ YeTBEPTHUHAS CTPYKTypa). | KIACCHPHUIMPOBATH UX MO CTPOCHUIO
XHUMHUUYECKUE CBOMCTBA OEIJIKOB. (rmoOynspHbie U GUOPUILIAPHBIE OENIKK),
buonornyeckne pyHKkuuM OEIKOB. NEPEUYMCIISATh U XapaKTepU30BaTh
Aemoncmpayuu: GyHKIUN OETKOB
Tabauyel u cxemovl: «CTpoeHUE
MOJIEKYJIBI OeJIKay.
ObopyoosaHue: CBETOBON MUKPOCKOTI,
MUKpOTIpEnapaThl
3.3 | ®epmeHTHI — depMeHTHI — OMOJIOTHYECKHE PackpbiBaTh copep:kaHue TEPMUHOB
OuooOrHYecKue KaTajan3aTopsbl. Y TIOHATHIA: (EPMEHTHI, aKTUBHBIN IICHTD,
KaTaau3aTopbl Crpoenue gepMeHTa: akTUBHBIN IIEHTP, | CyOCTpaTHasi CIEU(PUUHOCTb,

cyOcTpaTHasi Cielu(pUIHOCTb.
KodepmenTsl. BuramuHsi.
Otnuuusa GpepMeHTOB

KOo(pepMEHTBI, OCIKN-aKTHBATOPHI
U O€IKU-UHTUOUTOPBI.
VYka3bpIBaTh OTIINYUS (PEPMEHTOB




OT HEOPTaHWYECKUX KaTaTu3aTOPOB.
Hemoncmpauuu:

Tabauysr u cxemol: «CTpoeHue
dbepmeHTay.

Obopyoosanue: 000py0BaHUE

JUIs1 IPOBEJICHUST HAOJII0ICHUH,
WU3MEPEHUN, SKCIIEPUMEHTOB.
Jlabopamopnuvie u npakmuueckue
paoomol:

Jlaboparopnas padota Ne 1. «M3yueHue
KaTAIUTUYECKON aKTUBHOCTH
(depMeHTOB (Ha MpUMepe aMuia3bl

WM KaTaasbl)»

OT HEOPTAHMYECKUX KaTaIH3aTOPOB.
OOBICHATH poJib (HEPMEHTOB

B ()YHKIIMOHUPOBAHUH KUBBIX CUCTEM,
B IIPOMBIIIUIEHHOCTH, B MEJIUILIUHE,

B MOBCEJIHEBHOMW >KU3HU YEJIOBEKA

3.4

VYrineBonasl. JIunuuel

VYrieBoabl: MOHOCaXapubl (TIIIOK03a,
pub03a 1 1e30Kcupr003a), TUcaxapuabl
(caxaposa, JJakTO3a) U MOJIUCAXaAPHUIbI
(Kkpaxmai, TJTMKOTeH, LEJUTH0I03a).
buonorudeckue GyHKIIUNA YTIEBOJIOB.
JIumu el TPUTIIALICPUIHI,
dhochonmunuabl, CTepOUIbI.
[MunpodunsHO-THAPOGOOHBIE CBOMCTBA.
bronornveckue GyHKIIUNA JTUTTHIOB.
CpaBHeHUE yIiIeBOJIOB, OEITKOB

Y JIUTIHUI0B KaK UCTOYHUKOB SHEPTHH.
Hdemoncmpavuu:

Tabauysl u cxemwvl: «YTIAECBOIBI,
«JIummaeny.

PackpsiBaTh coaep:kaHUE TEPMUHOB

U TIOHATHI: yTIIEBO/Ibl, MOHOCAXaPHU/IBbI,
JUcaxapuibl, oJaucaxapuabl, TI0K03a,
pubo3a, ae30kcupurdo3a, caxaposa,
JAKTO3a, MaJIbTO3a, LEJUII0I03a
(kmeTyaTka), Kpaxmall, TIIUKOTeH;
JIUTIAJIBI, TPUTIIULIEPUIBI (KUPBI, MaCTIa),
dbochomunubl, CTEPOUIbI.
XapaxkTepu3oBaTh YIJIEBOJBI,

JUTUBI KaK KIJIACC OPTaHUYECKHUX
COEIMHECHUMU.

KinaccudunupoBath yrieBoabl U JTUTIHIBI
110 CTPOCHUIO; MEPEUUCIIATh (PYyHKIIUU
YIJIEBOJIOB U JIUIIUJIOB.




ObopyoosaHue: 000pPyIOBaHHE
JUTSL TIPOBEICHYSI HAOTFOICHUIA,
U3MEPEHHI, SKCTIEPUMEHTOB

CxeMaTuyecku U300pakaTth CTPOCHUE
MOJIEKYJI YIJIEBOJOB, JIUIHI0B

3.5 | Hykneunossie Hyxnennossie kucnorsl: JJHKnu PHK. PackpsiBaTh copep:kaHne TEPMHUHOB
KUCIOThL. ATD Hyxkiieotnibl — MOHOMEpBI U TIOHATHUH: A€30KCUPUOOHYKIICHHOBAs
HYKJIEMHOBBIX KUCJIOT. CTpoeHue kucnota (JJHK), pubonyknennoBas
u ¢pynkuuu JJHK. Ctpoenue u ¢pynkuuu | kucnora (PHK), nykneorus,
PHK. AT®: crpoenue u GpyHKIMH. IIOJIMHYKJICOTUAHAS LI
lemoncmpauuu: (OJIMHYKJIEOTHT), KOMILIEMEHTAPHOCTb,
llopmpemuwi: JIx. Yorcon, @. Kpuk, ¢byukuu [IHK (xpanenue u nepegava
M. Vunkunc, P. ®pankinH. HACJIEICTBEHHOM MH(MOPMALIVH); BUBI
Tabauywvt u cxemol: PHK (undopmanmonnas, TpaHcropTHas,
«Hyxneunossie kuciotsl; JTHK», pubocomaiibHast); ageHo3uHTpudochar
«buocunres 6enkay, «CTpoeHue (AT®), makpospruueckasi CBs3b.
MoseKyiasl ATO». XapaKkTepu3npoBaTh HYKJICHHOBBIE
Obopyooeanue: CBETOBOH MUKPOCKOII, KHCJIOTBI KaK XUMUYECKHE COCANHEHUS
MHUKpoOHpenapaTsl Y HOCHUTEJIN HACJIEICTBEHHON
uHdopmaIuu.
OTMeyaTh 0OCOOEHHOCTH CTPOCHHUS
MOJIeKy HykJIenHOBbIX kucioT (JIHK,
PHK) u AT®.
Cxematnyecku U300paxarb CTPOCHHE
HYKJICOTHUIOB, MOJIEKYJI HYKJIEHHOBBIX
kucinor, AT®
3.6 | UcTtopust u MeTObI [{uTosiorust — Hayka O KIIETKE. PackpsiBath conepkaHue TEPMUHOB

U3YUYEHUS KJIETKHU.
Kinerounast reopust

Kiierounast reopust — npumep
B3auMOJICHCTBUS e U (HAKTOB

Y MOHSATHUH: KJIE€TKA, LIUTOJIOTHS;
PacKphIBaTh COAEPKaHUE TOJIOKEHUMN




B HAYYHOM TTO3HAHUHU.

MeTonbl u3y4eHus: KIETKU.
demoncmpayuu:

llopmpemui:

A. JleBenryk, P. I'yk, T. [1IBaHH,

M. IInennen, K. bap, P. Bupxos.
ObopyoosaHue: CBETOBON MHUKPOCKOIL,
MHUKPOIIPENapaThl PACTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAJIbHBIX KJIETOK;
PUCYHKH C MUKpoQoTorpadusimu
KJIETOK, MIOJTy4YE€HHBIE C IIOMOIIBIO
CBETOBOI'O U 3JIEKTPOHHOTO MHUKPOCKOMa

KJIETOYHOW TEOPHH.

[lepeuncnsaTe U XapakTepu30BaTh
OCHOBHBIE METO/bI U3yUCHUS KIETKHU:
(IpUroTOBIIEHUE CPE3OB,

OKpAILIMBAHUE, MUKPOCKOIIUPOBAHUE,
HEeHTpU(yTupoOBaHue, KyJIbTUBUPOBAHNE
KJIETOK M TKaHEM)

3.7

Kietka
KaK IIeJIOCTHAs
JKHUBasi CUCTEMA

KneTka kak nenoctHas xuBasi CUCTEMA.
OO01Me Mpu3HaKK KJIETOK: 3aMKHYTast
HapykHas MeMmOpaHa, moJiekyJibl JJHK
KaK F€eHETUYECKUH armapar, Cuctema
cuHTe3a Oenka. TUrbl KIeTok:
AYKapUOTHYECKAs U IPOKAPUOTHUECKAS.
Oco0eHHOCTH CTpOEeHUs
MPOKAPUOTUYECKON KIIETKHU.
Krnerounas crenka Gakrepuit. CTpoeHue
IYKAPUOTUYECKOW KIE€TKU. OCHOBHBIE
OTJINYHS PACTUTEIBHOM, KUBOTHOMN

U TpubHOM KIeTKU. [loBepXHOCTHBIE
CTPYKTYpPBI — KJIETOYHAs CTEHKA,
TJIMKOKAJIUKC, UX (PYHKIIUH.
[Mnazmaruueckas MmemOpaHa,

PackpriBaTh cojpepxaHue TEPMHUHOB

U TIOHSITUMN: KJIETKH (dyKapuOTHYECKas,
MPOKapUOTHUECKas ), TUTa3MaTuYecKas
MeMOpaHa (I1a3mMajiemMMa), TIIMKOKaJUKC,
TPAHCIIOPT BEIIECTB (MMACCUBHBIMU,
aKTUBHBIN), YHI0MUTO3 ((haromuTo3s,
MTAHOITUTO3), IK30IIUTO3, KIECTOYHAs
CTCHKA, HYKJICOU]I.

CpaBHuBath MeXIy COOOH
DYKaPUOTUYECKHUE W MPOKAPUOTUUCCKHUE
KJIETKH; OTMEYaTh CXOJACTBO U Pa3IUUMs
B CTPOCHUU KJIETOK OaKTEepHIid,
’KUBOTHBIX, PACTCHHH B TPHOOB




ee CBOMCTBA M (PYHKIIHH.
demoncmpayuu:

Ilopmpemuwi: A. JleBeHryk, P. I'yk,

T. lIBann, M. Illneinen, K. bap,

P. Bupxos.

Tabauywvl u cxemol: «CTpoeHue
AYKAPUOTHYECKOU KIETKM», «CTpoeHue
JKUBOTHOM KJIETKN», « CTpOoeHHUE
pacTUTENBHOMN KIETKN», «CTpoeHue
MIPOKAPUOTUYECKOU KIIETKID.
ObopyoosaHue: CBETOBON MUKPOCKOTI,
MUKPOTIPENapaThl PACTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUATBHBIX KIIETOK

3.8

Crpoenne
YKAPUOTHUECKOU
KJIETKH

[{uTomiazma u ee OpraHoOUIbI.
OnHomMeMOpaHHbBIE OPTaHOUIBI KJIETKHU:
OIIC, anmapat ['0ab1%Ku, TM30COMBI.
[To1yaBTOHOMHBIE OPTAaHOUIBI KIIETKU:
MUTOXOHAPHUH, TIITACTUIBL.
[IpoucxoxieHre MUTOXOHIPUI

U iactua. Buasl miactus.
HemeMOpanHble OpraHOUAbI KICTKH:
pHUOOCOMBI, KIICTOYHBIA IICHTD,
HEHTPHUOJIH, PECHUYUKH, KTy THKH.
OYHKIUA OPTaHOUJIOB KJICTKH.
Bxurouenus. Aapo — peryssaropHbIn
1eHTp KieTku. CTpoeHue siipa: siaepHas
000JI04Ka, KapuoIjia3Ma, XpOMAaTHH,

PackpbiBaTh conep:kaHrue TEPMUHOB

U TOHATUMN: LHUTOIMIIa3Ma, OPraHOUIBL,
sHjoIazMaTudeckas ceth (D110),
arnmapat [ 0JIb/kKH, TM30COMBI, BaKYOJIb,
MUTOXOHJIPUH, TIACTUIBI (XJIOPOILIACTHL,
XPOMOILIACTHI, JICUKOIIIACTHI),
prOOCOMBI, MUKPOTPYOOUKH, KJICTOYHBIHI
HEeHTp (LEeHTpocoMa), pECHUYKH,
KTYTHKH, BKITIOYEHHUS, SIIPO, sAepHas
000J104Ka, Kapuoria3Ma, XpOMaTHH,
SPBIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHHUE DyKAPUOTHUECKOM
KJIETKH 110 U300paKeHusIM

¥ Ha MHKpOIpernaparax;




AJIPBIIIKO. XPOMOCOMEI. TpaHcriopT
BEILIECTB B KIIETKE.

demoncmpayuu:

Ilopmpemuwi: A. JleBeHryk, P. I'yk,

T. llIBann, M. llIneinen, K. bap,

P. Bupxos.

Tabauywvl u cxemvl: «CTpoeHUE
IYKAPUOTHYECKOU KIETKM», «CTpoeHue
YKUBOTHOM KJIETKN», «CTpoeHUE
pacTUTENBHON KIETKN», «CTpoeHue
MMPOKAPUOTUYECKON KIIETKH,
«CTpoeHue sAIpa KIETKI.
ObopyoosaHue: CBETOBON MHKPOCKOIL,
MHUKPOIPENapaTbl PACTUTEIbHBIX U
YKUBOTHBIX KIIETOK.

Jlabopamopnvle u npakmuueckue
paoomol:

JlabopatopHas padota Ne 2. «M3yueHwne
CTPOCHHUSI KJIETOK PACTEHUM, )KUBOTHBIX U
OakTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpernapaTax U X OMUCAHUE»

KJIACCU(UIIUPOBATH OPTAHOUIBI

B 3aBHCUMOCTH OT OCOOCHHOCTEH MX
cTpoeHust (0THOMEMOpaHHbIE,
JByMeMOpaHHbIe, HEMEeMOpaHHBIC);
OMMHCHIBATh (DYHKIIUHA KaXKIOTO
OpraHomja B KJIETKE.
XapakTepru3oBaTh KICTOYHOE SIAPO Kak
MECTO XpaHEeHHS, Tiepeadn (YIBOCHHE
XpOMOCOM) U pealli3aiiu
(TpaHCKpHUIIIIKS ) HACIECTBEHHOM
MH(pOpMaAIUU KIIETKH.

[lepedncnsaTh ¥ OMUCHIBATH KOMITOHCHTHI
anpa 1 ux QyHKINu;

CxeMaTtuyHO U300pakaTh CTPOCHUE
PaCTUTENBHOM U )KUBOTHOU KJIETKHU.
OOBACHATH OMOJIOTUYECKOE 3HAYCHUE
TPAHCIIOPTA BEIIECTB B KIIETKE

HToro 4yacoB no teme 8

Tema 4. ’KusHeaesiTeIbHOCTb KICTKH

4.1 | OGMeH BelecTs. 2 OOMeH BemIecTB, WM META00IM3M. PackpsiBaTh copepkaHuE TEPMUHOB
[TImactuueckui Accummisanust (TIJIACTUYECKUNA OOMEH) Y TIOHSITUH: OOMEH BEIeCTB U
oOMeH. DOTOCHUHTES. U JUCCUMMWISIIUS (3HEPreTHUECKUM MpeBpalleHne SHeprun (MeTadbonu3M),
XEeMOCHHTE3 0oOMEH) — JIB€ CTOPOHBI €IUHOTO ACCUMWISIITUS, TJTACTUYECKUN OOMEH,




npouecca Meradbonusma. Ponb 3aKkoHOB
COXpaHEHUs BEIIECTBA U YHEPTUU

B IOHMMaHUU MeTabonusma. Turel
oOMeHa BeIeCTB: aBTOTPO(HBIHN

u rereporpodusiif. Ponb GpepmenTon
B 0OMEHE BEIIECTB U MPEBPALCHUH
SHEPruM B KieTke. POTOCUHTES.
CaeroBasi 1 TeMHOBasi (pa3bl
¢dotocunTe3a. Peakuuu oTocunresa.
O¢ddexTuBHOCTH (HhOTOCHHTE3A.
3HaueHue POTOCUHTE3A JJIS AKUZHU
Ha 3emiie. Bisinue ycnoBuii cpeasl
Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHHUS
€ro NPOAYKTUBHOCTH Y KYJIBTYPHBIX
pPacTEHUM.

XeMOoCcuHTE3. XEMOCUHTE3UPYIOIINE
OakTepuu. 3HaUEHHE XEMOCHHTE3a
IS >KU3HU Ha 3eMile.
demoncmpavuu:

Ilopmpempui: K. A. Tumupsizes.
Tabauysl u cxemvl: «XITOPOILIACT,
«DoTtocuHTE3N»

TUCCUMUJISIUS, JHEPIreTUUECKU 0OMEH,
dboTocunTes, hoTonms,
dbochopunupoBanue, MEPEHOCUUK
MIPOTOHOB, XEMOCHHTE3.

OnuceiBaTh GOTOCHHTES, MTPOIIECCHI,
MPOTEKAIOIIKNE B CBETOBOW U TEMHOBOM
daze.

BBISBIIATE MPUYUHHO-CICACTBEHHBIC
CBSI3M MEX]1y MOTJIONICHUEM COJTHEUHOMN
AHEPTUU XJIOPOPHUILTIOM U CHHTE30M
Monekyn ATO.

CpaBHUBATh HCXOIHBIC BEIECTBA,
KOHEYHBIE NMPOIYKTHI U YCIOBUS
MMPOTEKaHUs PEAKLIMI CBETOBOM

¥ TEMHOBOM (pa3bl (OTOCUHTE?RA;
CpaBHUBaTh (OTOCHHTE3 U XEMOCHHTES.
OueHuBath 3HaYeHUE POTOCUHTE3A U
XEMOCHHTE3a [Tl )KU3HHU Ha 3emiie

4.2

DHEPreTUYeCKuii
oOMeH

DHepreTuueckuil 0OMEH B KJIETKE.
Pacmieniienue BemecTB, BBIACICHUC

U aKKyMYJUPOBaHUE SHEPIUU B KIIETKE.
Drarbl 3HEPreTHYeCKOro 0OMeHa.
I'mikomnns. bpoxenue u ero BUIbI.

PackpriBaTh conepkaHue TEPMHUHOB

Y TIOHSITUH: SHEPTETUUECKUN 0OMEH,
TJIMKOJIN3, MOJIOYHOKHCIIOE OpOKEHHE,
CIIUPTOBOE OpOXKEHUE, OMOJIOTUIECKOE
OKHCIICHUE, KIECTOYHOE JIbIXaHUE,




Kucnoponnoe oxkucnenue,

WJIM KJIETOYHOE JIbIXaHUE.
OxucnutenbHoe hochopuiiipoBaHueE.
O PeKTUBHOCTH HIHEPTETUYECKOTO
oOMeHa.

Hemoncmpavuu:

Tabauyol u cxemol: « TUTIBI TUTAHUSY,
«Metabomuzm», « MUTOXOHAPUSI,
«OHEpreTUYecKuii 0OMeH»

TUCCUMUJIATHS, PEPMEHT.
XapakTepuzoBaTb OOMEH BEIIECTB

Y TIpeBpalleHue dSHePruu (MeTabor3M)
KaK OJTHO UX CBOMCTB >KHBOTO.
[TepeuncnsaTe 0COOCHHOCTH
MJIACTHYECKOTO M SHEPTETHUECKOTO
oOMEHa B KJICTKE; YCTaHABINBAThH
B3aMMOCBSI3b MEXKIY HUMH.

Paznuuatek THIBI OOMEHA BEIIECTB

B KJIETKE: aBTOTPOHBIN

U TeTepOoTPOdHBIN.

OnuceIBaTh ATANbl SHEPTETHIECKOTO
oOMeHa (MOArOTOBUTEINIbHBIH,
OECKUCTIOPOIHBIN, KUCIOPOIHBIH)

U CPaBHHUBATh UX MEXIy COOOM.
XapakTepu3oBaTh PEeaKINH TJIMKOIN3A,
OpoKeHMS, KIIETOYHOTO JbIXaHUS,
BBISIBIISITh PUYUHHO-CIICJCTBEHHBIC
CBSI3M MEXK]Iy TJIMKOJIM30M, KJIETOUYHBIM
JbIXaHUEM U CUHTE30M MOJieKy1 ATO.
CpaBHuBath 3¢ (HEKTUBHOCTh
OECKHCIOPOTHOTO Y KUCIOPOIHOTO
JTAToOB

4.3

buocunres Oenka

Peakiiuyu MaTpuyHOIro CUHTE3A.
['enetnueckas undopmanus u JJHK.

Peanu3zanus renetTrnyeckoil HHGoOpMaLuu

B KJIeTKe. | ' eHeTHUeCKuil KOJI U eEro

PackpsiBath cojiep:kaHre€ TEPMUHOB
U TIOHSTUM: T'eH, TCHETUUYCCKUU KO/,
MATPUYHBIN CUHTE3, TPAHCKPUIILIHUS,
TPAHCISALMSA, KOJOH, aHTUKO/JIOH,




CBOMCTBA. TpaHCKpUIILIAS — MaTPUYHBIN
cunte3 PHK. Tpancusmus — 6uocunres
Oeka. DTanbl TPAHCIAIUY.

KoaunpoBanue aMuHOKHUCIOT. Pob
pubocoM B OMOCHHTE3€e OerKa.

demoncmpayuu:

llopmpemwi: H.K. KonpLos.

Tabnuyol u cxemolr: «Ctpoenue [JHK»,
«CTtpoeHue U PyHKIIMOHUPOBAHUE T€HAY,
«Cunres Oenkay, «Pemmkanms JJHK,
«['eHeTUeCcKU KOM.

ObopyoosaHue: MOJIeNV- aNTTMKALIUH
«Y nBoenue JIHK u Tpanckpumnmmsy,
«brocunTe3 OeIKay

pubocoma, IIeHTpalibHAsI 10TMa,
MOJIEKYJISIpHasi OMOJIOTHSI.

OnpenensiTb CBOWCTBA T€HETUYECKOTO
KOJia (TPUIUJIETHOCTh, OJTHO3HAYHOCTD,
BBIPOXKJICHHOCTh, YHUBEPCAIBHOCTb,
HETEPEKPHIBAEMOCTh, HEMTPEPHIBHOCTD ).
OnuchIBaTh ATalbl pean3aluu
HaCJIC/ICTBEHHOM MH(pOpMAIUU B KJIETKE.
CpaBHUBATh peaklud MAaTPUIHOTO
cuntezaMosekyil PHK u Genka B kieTke

4.4

Hexknerounrie
(OpMBI KH3HU —
BUPYCBI

Hexknerounbie GOopMBbI )KU3HUA — BUPYCHI.
HcTopust OTKpBITHSI BUPYCOB

(1. Y. UBanoBcKkwuit).

OCc0OEHHOCTH CTPOSHHUS M YKU3HCHHOTO
uKia BupycoB. bakrepuodaru.
bosie3snu pactenuid, ;)kUBOTHBIX

Y YeJIOBEKAa, BHI3HIBAEMBIC BHPYCAMH.
Bupyc ummyHoaeduimra yenopeka
(BHUY) — Bo30y1uTENb

CIIN[a. O6patHas TpaHCKpUIILIKS,
peBepTasza u MHTerpasa.
[IpodunakTuka pacrpocTpaHeHus
BUPYCHBIX 3a00JIeBaHUH.

PackpriBaTh conep:kaHue TEPMUHOB

U TIOHSTUI: BUPYC, BUPYCOJIOTHS,
Karcuj, 6bakrepuodar, BUpycC
uMMmyHoaeduimTa yenoBeka (BUY),
OHKOTCHHBIE BUPYCHI.
XapakTepu3oBaTh BUPYCHI KaKk
HEKJIETOUHYI0 (OPMY JKU3HU;
0COOEHHOCTU CTPOCHUS

U )KU3HENIEATEIbHOCTH BUPYCOB.
OnuceBaTh )XU3HEHHBIN ITUKI BHPYCOB
UMMYHOJICHUINTA YeITOBEKa; pa3IndaTh
Ha pucyHkax BTM ((Bupyc TabaunOM
Mo3auku), 6akrepuodar, BUY.




Hemoncmpavuu:

Hopmpemuwi: J1. 1. IBaHOBCKHIA.
Tabnuyol u cxemol: «BUpPyCBI»,
«bakrepuodarm»; «CtpoeHue

W KU3HEeHHbIN nuki Bupyca CIIM/a,
Oaktepuodaray.

ObopyoosaHue: MOAEIb CTPYKTYPBI
JAHK; MarauTHas MoOJeb-almInKaius
«CTpOoeHHE KIETKW»

OO60CHOBBIBaTh U COONIOATH MEPHI
MPO(HIIAKTHKU pacpOCTpaHCHUS
BHUPYCHBIX 3a00JICBaHHIM
(pectiupaTOpHBIE, KEITYI0THO-
KHIIIEYHBIC, KJICTIEBON JHIIC(aINT,
BUY-unrdexmms)

HToro uacoB 1o teme

6

Tema 5. PazMHoOXKeHHE U HHANBUAYAJIBHOC Pa3BUTHUEC OPraHU3MOB

5.1 | )KusHeHHBIN LUK
KJIeTku. Jlenenne
KJIETKH. MuTO03

1

KieTouHbIN UK, UM KU3HCHHBIN ITUKJI
kieTku. MaTepdasza u MuTos.
[Iporieccrl, mpoTeKaroIye B HHTEpdase.
Pemuukanus — peakiusi MAaTPUYHOTO
cunre3a [JHK. Ctpoenune xpomocom.
XPpOMOCOMHBIN HAOOP — KAPUOTHII.
JIMTIITONAHBIA W TarlIOUIHbIN
XPOMOCOMHBIE HAOOPHI. XPOMAaTHIBI.
[{1TOJIOrHYECKME OCHOBBI PA3MHOKEHUS
Y WH]IMBUIYaJIbHOTO Pa3BUTHS
OpraHu3MoB. JleneHne KIeTKU — MUTO3.
Craguu muto3sa. [Iponecchl,
MIPOUCXOAAIINE Ha Pa3HBIX CTAINIX
MHUTO3a. broaorudeckuii CMbICII MUTO3A.
[IporpamMmmupyemasi TuOeib KIETKH —
aroITos.

PackpriBaTh copep:kaHue TEPMUHOB

U TIOHSITHN: KICTOYHBIM ITUKII,
uHTepdaza, peaymivKanms, XpoMocoma,
KapuOTHII, TAIUIOWIHBIN, JTUTIJIOUIHBIN
XPOMOCOMHBIN HaOOp, XpOMaTH/IbI;
MHUTO3 €ro cTaauu: npodasa, metadasa,
anadasa, Tenodasa.

OnuchIBaTh )KM3HEHHBIM IUKIT KIETKH;
MEPEUYUCIIATh U XapaKTEpU30BaTh
MEePUO/Ibl KJIETOYHOTO IUKJIA,
CpaBHHMBATh UX MEXKIy COOOM.
OnuceBaTh CTPOEHNUE XPOMOCOM,
KapHOTHUIIOB OPTaHU3MOB, CPABHUBATH
XPOMOCOMHBIE HAOOPHI KIIETOK.
CpaBHMBATH CTaIUM MUTO3A.
PaznuyaTh Ha MUKpoOTIIpenaparax




Hemoncmpavuu:

Tabauysl u cxemwvi: «KICTOUHBIN UKD,
«Pemmkanus JTHK», «Ctpoenue
XpOMOCOMBI», « MUTO3»; MarHuTHas
MOJIeIb-anIuINKaLUs «JleneHne KIeTKm»;
moaens JIHK.

ObopyoosaHue: CBETOBOI MUKPOCKON U
Mukpornpenapat «Kaprnokrnnes B KieTkax
KOpEUIKA JIyKay.

Jlabopamopnule u npakmuueckue
paoombol:

JlabopatopHas pabota Ne 3.
«Habmoienne MuTo3a B KJIeTKax
KOHUYMKA KOPEIIKa JTyKa Ha TOTOBBIX
MHUKpPOIIpEenapaTax»

Y PUCYHKAaxX CTaIuU MUTO3A.
PackppiBaTh OMOJIOrMYECKUN CMBICI
MHUTO3a

5.2

dopmbl
Pa3MHOXEHHUS
OpPraHu3MOB

®dopMBbI pa3MHOKCHHUSI OPTaHU3MOB:
OecI10JI0€ ¥ MOJIOBOE.

Buasr 6ecrionoro pa3MHOKECHHUS:
JIeJIEHNE HaJBOE U IMOYKOBAHHUE
OJIHO- 1 MHOTOKJIETOYHBIX,
CIIOpo0OOpa30BaHUE, BETETATUBHOE
Pa3MHOKCHHE.

HckyccTBeHHOE KIIOHHPOBAHUE
OpPraHW3MOB, €TI0 3HAUCHHE

JUTSL CENIEKIIHH.

[TosioBOE pa3sMHOXKEHUE, €TI0 OTINYUSA
oT Oecrooro.

PackpsiBaTh coaep:kaHUE TEPMUHOB
Y MOHATUI: Pa3MHOKEHUE, KIIOH,
MOJIOBBIC KJIETKH (TaMeThl),
SANUEKJIETKA, CIIEPMaTO30U1, 3UT0Ta,
JIeJIEHUE HAJ[BOE, IOYKOBAHHUE,
cropyJisiius, parMeHTaIus,
BEr€TaTUBHOE PAa3MHOXKECHHUE,
CEMEHHOE Pa3MHOXKEHHE, OMbLICHUE,
JBOMHOE OIJIOIOTBOPEHUE, TOJIOBBIE
KeJe3bl, CCMEHHUKH, SUYHUKH,
OIIOZIOTBOPEHHE (HAPYKHOE,
BHYTpEHHEE).




Hemoncmpavuu:

Tabruyol u cxemol: «OoOpMbl
Pa3MHOXKEHHUSI OPTaHU3MOBY, «/[BOlHOE
OIUIOJJOTBOPEHUE Y IIBETKOBBIX
pacTeHuiy, «JleneHue KIeTku
OakTepun», «BeretaTuBHOE
pa3MHOKEHHE pacTeHu», «CTpoeHune
ITOJIOBBIX KJIETOK»

XapaxkTepuzoBaTh 0COOEHHOCTH

1 3Ha4yeHue OeCII0JIoro

1 MOJIOBOT'O CIIOCOOOB

Pa3MHOKEHHUS.

Briaensats BUABI O€CIIOnoro
Pa3MHOKEHHS; BBISABIISITH B3AaUMOCBSI3U
Mexy hopMaMu U criocodamMu
Pa3MHOXKEHHS, U UX OMOJIOTHYECKUM
3HAYCHHUEM.

Bnaners mpueMaMu BEreTaTUBHOTO
Pa3MHOXKEHHS KYJIbTYPHBIX PACTCHUM
(Ha MpUMepe KOMHATHBIX ).
XapakTepu30BaTh MOJOBBIC KJIETKHU:
SIMLEKIJIETKH, CTIEPMATO30UIbI;
BBISIBIIITH OCOOCHHOCTH

WX CTPOCHUS

5.3

Meiios

Meiio3. Cragun meiiosa. [Tpoueccsl,
MPOUCXOAIINE HA CTAAUSAX MEH03a.
[loBeneHre XpOMOCOM B MEWO3E.
Kpoccunrosep. buonornuecknii cMbIcCi
Y 3HAYCHUE MEHO03a.

Hdemoncmpavuu:

Tabnuyol u cxemol: «JleneHue KISTKH»,
«Meios».

Obopyoosanue: monens [JHK;
MarHuTHasi MOJIEb-anTITMKAIIUS
«Jlenenne KIETKM»

PackpsiBaTh copep:kaHHE€ TEPMHUHOB

U TIOHSITHN: MEH03, KOHBIOTallMs
XPOMOCOM, TIePEKPeCT (KPOCCUHTOBED)
XpPOMOCOM, TaMETHI.

XapaxkTepuzoBaTh MeH03 KakK CIocoo
KJICTOYHOTO JICJICHUS; OMTUCHIBATh ME03
M0 CTaAMSIM; CPAaBHUBATh CTaJAUU Meilo3a
1 MUTO3a.

PaznuyaTh Ha pUCyHKax CTaauu Meiho3a;
pacKpbIBaTh OMOJIOTHYECKOE 3HAUEHUE
Meno3a




5.4 | ObpazoBaHue ["amerorenes — npouecc 00pa3oBaHus PackpsiBaTh conepkaHne TEPMUHOB
U pa3BUTHE MOJIOBBIX KJIETOK Y KMBOTHBIX. Y TIOHSITHIA: TaMETOreHe3, ClIepMaTOreHes,
MOJIOBBIX KJIETOK. [TonoBbIe xene3bl: CEeMEHHUKH OOT€HEe3, CIIEPMaTO30M 1, aKPOCOMa,
OmogoTBOpEHHE U ssnyHuKd. OOpa3oBaHuE U pa3BUTHE SAUIIEKIIETKA, OIS PHBIC TENbIIA.
[TomOBBIX KIETOK — TaMeT (CrepMaTo3oul, XapaKTepu30BaTh OCOOCHHOCTH
AWILIEKJIETKA) — CIEPMATOr€HE3 raMeToreHe3a y )KUBOTHBIX U €r0 CTaJIuu;
u ooreHe3. OCOOEHHOCTU CTPOEHUS MOJIOBBIC KJIETKU KUBOTHBIX U ONUCHIBATH
SAWULIEKJIETOK U CIIEPMATO30HI0B. MPOLIECC UX PA3BUTHSL.
OmnonotBopenue. [lapTreHorenes. CpaBHUBATH CIIEPMATOTE€HE3 U OOTEHES.
/lemoncmpayuu: OnuceIBaTh OIJIOIOTBOPEHHUE,
Tabauysl u cxemol: «IIpsimoen HempsMoe | OMOJIOTHYECKOE 3HAUCHUE
paszButue», «['amerorenes OILUTOI0TBOPEHUS
y MJICKOIUTAIONINX U YEIOBEKa.
Obopyoosanue: Mojienb MeTada3zHo
XPOMOCOMBI, MUKPOCKOII,
MUKpornpenaparsl «CepMaTo30U bl
MJICKOTIUTAIONICTO», «SiIeKIeTKa
MJIEKOITUTAIOILIET 0.
Jlabopamopnuie u npaxmuuecKkue
paoombol:
Jlaboparopnas padota Ne 4. «M3yuenue
CTPOCHHUSI TIOJIOBBIX KJIETOK Ha FOTOBBIX
MHUKpOTIpenapaTax»
5.5 | UnnuBuayanbpHoe NunuBuayansHoe pa3Butue (oHTOTeHe3). | PackpbIBaTh cojepkaHue TEPMUHOB
pa3BUTHE DOMOpHOHAIIEHOE Pa3BUTHE Y TIOHSTHI: OHTOTEHE3, SMOPUOTEHE3,
OpraHU3MOB (aMOpuoreHe3). Dtarmbl SMOPUOHAIBHOTO | 3UT0Ta, IPOOJICHHE, 0JIaCTOMEPHI,

pasBUTHUsA Y ITIO3BOHOYHBIX JKUBOTHBIX !

Mopyia, 61actyna, 0JacTOIeNb,




IpOOJIeHHE, TaCTPYJISIIHS, OPTaHOTEHE3.
[TocTamOpuoHansHoe pazBuTue. THUITBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHSL:
npsiMoe, He NPsIMoe (JIMUUMHOYHOE).
Bnustnue cpenbl Ha pa3BUTHE
Opra"u3MoB; (haKTOphI, CIIOCOOHBIC
BBI3bIBATh BPOXKJIEHHBIE YPOJICTBA.

Pocr u pa3zButue pacrennii. OHTOreHe3
LIBETKOBOTO PACTEHHUSI: CTPOCHUE CEMEHH,
CTaJuu Pa3BUTHUSL.

demoncmpavuu:

Tabauywvt u cxemvr: « OCHOBHBIC CTaIUU
OHTOreHe3a», «IIpsamoe u Hemnpsmoe
pa3BUTHE», «/IBOMHOE OIUIOJOTBOPECHUE
Yy LIBETKOBBIX PACTEHUI»

ractpyJa, HelpyJa, OpraHoreHes;
3apobIlIEBbIE IUCTKU: SKTOAEPMA,
M€30/I€pMa, SHTOJEPMA;
MOCTAIMOPHOHANIEHOE Pa3BUTHE: TIPSIMOE
U HEMpsiIMOe (JIMYMHOYHOE); MeTaMop(do3,
Meracrnopa, MUKpOCIIOpa, MbUIbLIEBOE
3€pHO, CIIEPMUH, 3aPOABILIEBBIN MEIIOK,
JBOMHOE OIUIOJIOTBOPEHHUE.
OnpenensiTe dTarbl SMOPUOHAIIBHOTO
Pa3BUTHUS XOPJIOBBIX HA CXEMax

U TpernapaTax 1 OMKUChIBATh IMPOLECCHI,
MIPOUCXOIAIINE HA KAXKJIOM 3Tarle.
CpaBHMBATh NEPUOJBI OHTOTEHE3A;
psIMOE M HEPAMOE (JTMUUHOYHOE)
MOCTAMOPHOHAIIEHOE Pa3BUTHE,
3apOJIBIIIN YEJIOBEKAa U APYTUX
XOPJIOBBIX.

OOBACHATH OMOJIOTHYECKOE 3HAUCHUE
pa3BUTHS ¢ MeETaMOp(}O30M;
OTpHULIATEILHOE BIUSHUE aJIKOTOJI,
HUKOTHHA U JPYTUX TEPATOT€HHBIX
(akTOpOB Ha pa3BUTHE 3aPO/IbIIIA
YeJioBeKa.

OnuceiBaTh MPOIECC TBOMHOTO
OTUIOJJOTBOPEHUS Y IIBETKOBBIX
pacTeHun

Hroro uacoB 1o teme




Tema 6. HaCJIeIlCTBeHHOCTL H HBMCHYUBOCTH OPraHu3sMoB

6.1 | I'eneTtuka — HayKa 1 [Ipenmer u 3a1a4u F€HETUKH. PackpbiBaTh copepx’aHue TEPMHUHOB

O HACJIEICTBEHHOCTH Ponb nutonoruu u sMOpUoIOruu Y TIOHATHI: T€H, TeHOM, T'€HOTHII,

Y U3MEHYUBOCTH B CTAaHOBJICHUM T€HETUKU. Bkias dbeHoTUI, XpOMOCOMBI, aJIJICNIbHBIC TeHbI
POCCHICKUX U 3apyOeKHBIX YUCHBIX (ayenu), roMO3UroTa, reTePO3UroTa,
B Pa3BUTHUE F€HETUKU. MEeTObl TEHETUKU | IOMUHAHTHBIN MPU3HAK (T€H),
(ruOpuI0IOTUYECKHA, pELEeCCUBHBIN MpU3HAK (T€H), YUCTas
LUTOT€HETUYECKHM, MOJIEKYJISIPHO- JUHUSL, TUOPU]I.
T€HETUYECKUH ). IlepeuncnsaTe u XxapakTepu3oBaTh
OCHOBHbBIE TEHETUYECKUE TTOHSTHS. METO/Ibl TEHETUKU: THUOPHUI0IOTUYECKUM,
['eneTnyeckasi CHMBOJIMKA, LATOT€HETUYECKUI, MOJIEKYJISIPHO-
UCIIOJIb3yeMasl B CXEMaxX CKPEIIMBAHUNA. | FTEHETUYECKUI; TOMUHAHTHBIE
emoncmpayuu: U PELIECCUBHBIE MPU3HAKU PACTEHHIA
llopmpemuwi: I'. Menpnens, T. Mopras, Y JKUBOTHBIX.
H. W. BaBuinos, C. C. UeTBepuKoB, [Tonp30BaThCs reHETUYECKOM
H. B. Tumodees-PecoBckuii. TEPMUHOJIOTUEW U CUMBOJIMKOU
ObopyoosaHue: MOAEIb- allTUTMKALUS JUTSL 3alUCU T€HOTUITUYECKUX CXEM
«MOHOTHOPHIHOE CKPEIIUBAHUEY, CKpEIIUBaHUS
repOapuii «['opox mMoCeBHON

6.2 | 3akoHOMEpHOCTH 1 3aKOHOMEPHOCTH HAClIeJOBaHUs PackpbiBaTh cojiep>kaHre TEPMUHOB

HaCJIeI0BAHUS MPU3HAKOB, YCTAaHOBJICHHbIE Y TIOHSATHI: MOHOTUOPHIHOE

IIPU3HAKOB. I'. Mennenem. MonoruOpuaHoe CKpelIMBaHue, (PEeHOTUNUYECKHE

Monorubpunoe CKpeIIMBaHue. 3aKOH eTMHO00pa3us TPyNIbI, THOPUIOIOTUYECKHA METO/I,

CKpEIIMBaHHUe ruOpuI0B NEepBOro nokosieHus. [IpaBuio | YUCThIe JIMHUU, JOMUHUPOBAHUE T€HOB

JOMHWHHUPOBAHUAA. 3aKkoH pacuiCIlJICHHA
IIPHU3HAKOB. I'mnoresa 4UCTOTHI raMmer.
ITomHOE M HEMOJIHOE JAOMHWHHUPOBAHUC.

(moJsiHOE, HEMOJIHOE), PaCIICTICHUE
B IIOTOMCTBE.
OnuceIBaTh METOAMKY TTPOBEICHUS




Hemoncmpavuu:

llopmpemuwi: I'. Mennens.

Tabruyol u cxemol: «MOHOTUOPHUIHOE
CKPELIMBAHKE U €T0 IUTOTEHETUYECKAs
OCHOBa», «3aKOH PACILEIIEHUS U €ro
[UTOTE€HETUYECKasi OCHOBaY», «3aKOH
YUCTOTHI TaMET.

ObopyoosaHue:

MOIeNU-anTuInKanuu «MoHOTHOpUTHOE
cKpemuBanuey», «Henomnoe
JTOMHHHpPOBaHUE», repoapuii «I opox
ITOCEBHOW»

I'. MeHneneM OmnbITOB MO U3YYECHUIO
HAacCJICJOBaHUS OJHOU Mapbl MPU3HAKOB
y ropoxa IMOCEBHOTIO.

PackpsiBaTh cofiepxaHue 3aKOHOB
ennHo00pa3us THOPUIOB MEPBOTO
ITOKOJICHUSI Y 3aKOHA PACILEIUICHHUS.
OOBSACHITH TUIIOTE3y YMCTOTHI FAMET.
3anuchiBaTh CXEMbl MOHOTHOPHUIHOTO
CKpeNIMBaHusl, OOBSICHATH €T0
LIUTOJIOTUYECKNE OCHOBBI U peIIaTh
TEHETUYECKUE 3a/1a4n

Ha MOHOTHMOPHUIHOE CKpEIIMBaHUE

6.3

JHurubpuaHoe
CKpEIIUBaHHUE.
3aKOHHE3aBUCHUMOI'0
HacJIeJOBaHUS
MIPU3HAKOB

JlurnOpugHoe ckpeluBanme. 3aKoH
HE3aBHCHUMOT0 HAaCJIeI0BaHUs
Mpu3HaKoB. [luToreHeTnuecKkue OCHOBBI
JTUTHOPUTHOTO CKPEIIMBAHMSI.
AHaIM3UPYIOIEE CKPEUTUBAHUE.
Hcnonp30BaHue aHATU3UPYIOIIETO
CKpEIIUMBAHUS JJIsI OTIpEeICTICHUS
Tr€HOTHUIIA OCOOMU.

Hdemoncmpavuu:

Ilopmpemuwi: I'. Mennens.

Tabnuyol u cxemol: «JIurubpuanoe
CKpeluBaHuey, «llutonornueckue
OCHOBBI TUTUOPUIHOTO CKPEIIUBAHUS.
ObopyoosaHue: MOJIeNb- allTTUKAIUS
«JlurnbpuaHOE CKpEIBaHUE)

PackpsiBaTh conep:kaHuEe TEPMUHOB

Y TIOHSTUI: AUTHOPUIHOE CKPELIMBaHUE,
AHAJIN3UPYIOLLEE CKPEILIUBAHUE.
OnuceiBath onbITe I'. Menaens

10 U3y4YECHUIO HACJIEAOBaHU IBYX I1ap
[IPU3HAKOB Y TOPOXa IIOCEBHOTO.
PackpsiBaTh comepkaHne 3aKOHA
HE3aBUCUMOI'0 HACJIEIOBAaHUs IIPU3HAKOB.
IIpumeHsaTs MaTEMaTUYECKUN pacyeT

C IIOMOILIBI0 METOJa IIEPEMHOXKCHHUS
BEPOATHOCTEN U 3aIIUCh C ITOMOLIBIO
(EHOTUITMYECKUX PATUKATIOB
paclleIuieHUs IPU3HAKOB Y TOTOMKOB
10 (EHOTUIY U T€HOTHILY.

3anuchIBaTh CXEMbl AUTHOPUTHOTO




CKpCIIMBaHUA, OOBSICHATH €r0
OUTOJIOTHYCCKUC OCHOBBLI U PCIIATH
I'CHCTHUYCCKHC 3aJa4d Ha ,Z[I/IFPI6pPI,I[HO€
CKpCIINBAHHUC

6.4

CueruieHHoe
HacJIEIOBAHUE
MIPHU3HAKOB

CuenieHHOE HACJIEIOBAHUE TIPU3HAKOB.
Pabora T. MopraHa 1o CIerjieHHOMY
HaclieqoBaHuo reHoB. Hapymenue
CIEIJICHUSI TEHOB B pE3yJIbTaTe
KPOCCHUHIOBepa. XpOMOCOMHAas TEOpUs
HACJIECTBEHHOCTH.

['eHeTHYECKHUE KapThI.
demoncmpavuu:

llopmpemuwi: T. MopraH.

Tabnuysl u cxemvi: «Meito3y,
«I"eHeTHYECKUE KapThl PaCTECHUH,
YKUBOTHBIX U YEIIOBEKAY,
«B3anmMoenicTBUe aliieIbHBIX TSHOBY.
ObopyoosaHue: MUKpOITpeniapat
«dpozoduna» (Hopma, MyTaruu Gopmbl
KPBUIBEB U OKPACKHU TeJa), MUKPOCKOII,
Moenb-anmkanus «llepekpect
XPOMOCOM.

JlabopamopHhule u npakmuueckue
paoomol:

Jlaboparopnas padota Ne 5. «M3yuenue
pPEe3yJbTaTOB MOHOTUOPHUIHOTO

U TUTHOPUIHOTO CKPEIIMBAHMS

PackpeiBaTh copeprkaHue TEPMUHOB

Y NIOHATHUM: CLEIUICHHOE HACJIEI0BaHUE
IPU3HAKOB, PEKOMOUHALUS T€HOB,
T€HETUYECKUE KapThl XPOMOCOM,
MOPraHu/a.

Ha3bIBaTh OCHOBHBIE MOJIOKEHHUS
XPOMOCOMHOM T€OpUHU
HacneacTtBeHHocTr T. Moprana;
pacKphIBaTh COJIEPKaHUE padOThI

T. Moprana 1o cenieHHoMy
HACJIEJIOBAHUIO T€HOB U IPUYUHBI
HapyLIEHUs CLUEIUICHHUS MEX1y T€HaMHU.
3anuchIBaTh CXEMbI CKPEIIMBaHUS

IIPY CLIETUIEHHOM HacJIeI0BAaHUH,
OOBSACHATH NPUYMUHBI PEKOMOUHALIUN
T€HOB, ONPENEIATh YUCIIO TPy
CLIETUICHUS T€HOB; PellaTh FTeHETUYECKUE
3a/1a4y Ha CLEIUICHHOE HaCJIeI0BaHue




y Ipo30(HIIBI Ha TOTOBBIX
MHUKpOIIpenapaTax»

6.5 | ['eneruka momna. ['eneTuka noma. XpoMOCOMHOE PackpsiBaTh copepkaHne TEPMHUHOB
Hacnenosanue OIIpeeNIeHHE 1oja. AyTOCOMBI U TIOHATUIN: XpPOMOCOMHBIN Ha0op,
IIPU3HAKOB, Y TI0JIOBBIE XPOMOCOMBI. ['OMOraMeTHBIE | ayTOCOMBI, ITOJIOBBIE XPOMOCOMBI,
CLICIUICHHBIX C ITOJIOM Y T€TEPOTraMETHBIE OPTraHU3MBI. TOMOT'aMETHBIN I10J1, FETEPOraMEeTHBIN

HacnenoBaHre npru3HaKoB, CHEIUICHHBIX | IOJI, CLIEIUIEHHOE C I0JIOM HacCJIeI0BaHNE
C TOJIOM. MIPU3HAKOB.
demoncmpavuu: OOBSICHATH IIUTOJIOTUYECKHIE OCHOBBI
Lllopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOI'O MEXaHU3Ma ONPEICICHUS
H.W. BaBunos. II0JIA Y PA3JIMYHBIX OPTaHU3MOB.
Tabauywvl u cxemobl: «I'eHeTHKA TOJIAY, CpaBHMBATh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACIEOBaHUS, HaCJIEI0BAHMS IPU3HAKOB, CUEIICHHBIX
CLIETUIEHHOTO ¢ ToJiom», « KapuoTtumsl U HE CIEIUICHHBIX cnojoM. Pemars
YeJIOBEKA U KUBOTHBIX) TreHEeTUYECKHUE 3a/1a4M Ha HacJIeI0BaHuE
CLIETUICHHBIX C MIOJIOM IPU3HAKOB

6.6 | UBsMeHUnBOCTb. N3meHunBOCTh. BUIBI N3MEHUNBOCTH: PackpsiBaTh copepkaHne TEPMHUHOB
HenacnencrsenHas HEHACJIEACTBEHHAs! U HACJIEICTBEHHA. Y TIOHSTHI: U3MEHYUBOCTb,
WU3MEHYHUBOCTD Ponb cpenpl B HEHACIIEICTBEHHON HACJIEICTBEHHAs! U3MEHUYMBOCTb,

U3MEHYMBOCTU. XapaKTEPUCTUKA
MOJIM(UKALMOHHON U3MEHYHBOCTH.
BapuanvoHHbIi psl U BaprallMOHHAas
KpuBas. HopMma peakiuu npusHaka.
KonnyecTBeHHbIE U KAYECTBEHHBIE
IIPU3HAKK UUX HOPMA PEAKIIHH.
CgoiicTBaM oan(UKAITMOHHOMN
M3MEHYUBOCTH.

HEHACJIEICTBEHHAsI U3MEHYHUBOCTD,
Mo U (pHKAIIMOHHAS U3MEHUHUBOCTb,
BapUAIIMOHHBIN PsJI, BApHAHTA,
BapHAaIlMOHHAS KPHUBasl, MPU3HAK,
HOpMa PEaKINH, KOJIHMICCTBCHHBIC
1 Ka4eCTBCHHBIC MPHU3HAKHU.
KnaccudunupoBatb BUIbI
W3MEHYNUBOCTH U BBISBIIATH UX




Hemoncmpavuu:

Tabnuysl u cxemwvi: «Buapl
U3MEHUYMBOCTHY, «MoauduxkanuoHHas
U3MEHYUBOCTH.

JlabopamopHhule u npakmuueckue
paoombol:

Jlabopatopnas pabota Ne 6. «3y4yeHne
MOU(DUKAITMOHHON U3MEHUYUBOCTH,
IIOCTPOCHHUE BAPUALIMOHHOIO Psiaa

Y BapUaLlMOHHOU KPUBOM»

Ouosornyeckne 0COOCHHOCTH.
[lepeuunciaTe cBoMCTBA
MOAU(PUKAIIMOHHON NU3MEHYUBOCTH

U OOBSICHATH €€ 3HAaUCHUE

JUTS1 OPTaHU3MOB.

PaznuyaTh KOJIMYECTBEHHBIC

Y KaueCTBEHHBIE IPU3HAKU; CTPOUTH
BAapUALIMOHHBIN PsiJi, BApUAITMOHHYIO
KPUBYIO, BBIYMCIIATh CPEAHEE 3HAYCHHE
MIpU3HAKa

6.7

HaCJIGI[CTBCHHaH
HN3MCHYUBOCTD

HacneactBenHast, uiam reHOTUIIMYECKas
M3MEHUYUBOCTh. KoMOMHaTHBHAS
M3MEHUYUBOCTh. M€ei03 U MOJIOBOM
MIPOIIECC — OCHOBA KOMOMHATUBHOM
M3MEHYMBOCTH. MyTaliMoHHas
W3MEHYUBOCTbD.

Knaccudukarus myTaruii: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE.

YacToTa 1 IpUYUHBI My TaIUH.
MyTareHnHbie (akTopsbl.

3aKOH rOMOJIOTHYECKHUX PSJIOB

B HACJIEACTBEHHON M3MEHUYUBOCTH

H. W. Basunosa. BHesnepHas
HACJICICTBEHHOCTh U U3MEHYUBOCTb.
Hdemoncmpavuu:

Hopmpemuwi: 1I'. ne ©pus, H. 1. BaBunos.
Tabauyvt u cxemol: «MyTanoHHas

PackpeiBath comepkaHue TEPMUHOB

Y TOHATHI: HACJICICTBEHHAS
M3MEHYMBOCTh, KOMOMHATHBHAS
M3MEHYHUBOCTh, MyTAaIlMOHHAS
W3MEHYHBOCTH, MyTaHT, My TaIlHH:
T'CHHBIC, XPOMOCOMHBIC, TEHOMHBIE;
MTOJIMTUION NS, aHCYIJIOUIUS, MyTarcHbl.
XapakTepu3oBaTh HACIICICTBEHHYIO
W3MEHYHMBOCTH; (POPMYJIMPOBATH 3aKOH
TOMOJIOTHYECKUXPSIOB

B HAcCJIEACTBEHHOM M3MEHUYMBOCTHU

H. . BaBuiioBa 1 0OBSICHATH €0
3HayeHue 1J19 OMOJIOTHHA U CENEKIUU.
KnaccudunmpoBaTs MyTaryu: TeHHBIC,
XPOMOCOMHBIE, TCHOMHBIE ¥ TIPUBOTUTH
[IPUMEPBI My TaLlAM.

OOBSACHITH IPUYNHBI BOSHUKHOBEHHS




W3MEHUYHUBOCTDY.

ObopyodosaHue: MUKPOCKOII,
MuKporpernapat «Jlpo3oduna» (HopMma,
MyTaIuu (OpMBI KPBLIIBEB U OKpacKa
TeJa); KOMHaTHBIC PACTEHUS C TIECTPOM
OKPacKOM JINCTHEB.

Jlabopamophusie u npakmuueckue
paoomol:

JlabopatopHast padota Ne 7. « Ananu3
MyTalui y 1po30( bl Ha TOTOBBIX
MUKpOIIpenapaTax

MyTalHi, pojb (HaKTOPOB-MYTareHOB.
CpaBHMBaTh BHJIbI MyTallUii; BBISIBIATH
MPUYMHBI HACIIEICTBEHHON
M3MEHYMBOCTU, UCTOYHUKHU MyTareHoB
B OKpYy»Karolieu cpee (KOCBEHHO).
XapaxkTepu3oBaTh BHESICPHYIO
HACJIEICTBEHHOCTh U U3MEHYHBOCTD

6.8

I'eHeTHKa 4YelOBEKA

['eneruka genoseka. Kapuorun
YyeJI0OBEKa.

OCHOBHBIC METOAbI TCHETUKHU UCIIOBEKA:
TeHEaJOTNUCCKHI, OJIM3HEIIOBEIN,
IIMTOTCHETHYECKHI, OMOXMMHUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKUI.
CoBpeMeHHOE OonpeIeICHUE TeHOTHUIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHMUE,
T€HOTUIIUPOBAHUE, B TOM YHCJIC

¢ nomoupko [1I[P-ananu3a.
HacnenctBennsie 3a00eBaHus
YyeJIoBeKa: F'eHHbIC 00J1e3HH, 00JIe3HU

C HaCJIeACTBEHHOM
MPEAPACIOIOKEHHOCTHIO, XPOMOCOMHBIE
oone3nu. CoMaTudeckue

Y T€HEpPaTUBHbBIE MyTallUH.

PackpbiBaTh copepkaHue TEPMUHOB

Y TIOHATHUM: KAPUOTHUII YEIOBEKA,
IIUTOTE€HETUYECKUN METO/I,
reHeaJIOTMYECKUA METO/I, POJOCIOBHBIE,
OJIM3HEIIOBBIN METOJ, HACIIC/ICTBCHHbIE
0omne3Hu: (MOHOTEHHBIE,

C HaCJIEICTBEHHOU
MPEAPACIIONIOKEHHOCTHIO,
XPOMOCOMHBIE), MEIUKO-TEHETHYECKOE
KOHCYJIbTUPOBAHHE.

[lepeuncnsaTh 0COOCHHOCTH U3YUYEHUS
TE€HETHUKHU YEJIOBEKa; MPUBOJINUTD
MIPUMEPHI HACJIEICTBEHHBIX O0JIe3HeN
YeJIoBeKa, XapaKTepu30BaTh METOJIbI UX
poUIaKTUKH; 000CHOBBIBATH 3HAUCHHE
MEIUKO-TEHETUYECKOT O




CrtBosioBble KJIeTKHU. [IpuHIMNBI
3I0POBOT0 00pa3a KU3HH, TUAarHOCTUKH,
NPOPUIAKTUKY U JICUEHUS T€HETUYECKUX
OoJie3Hel. MeIUuKO-TEHETHUECKOE
KOHCYJIbTUPOBaHUE. 3HAUCHUE
MEJIUIIMHCKOW T€HETUKHU

B MIPEIOTBPAIIIEHUN U JICUCHUU
Ir€HETUYECKUX 3a00JIEBaHUI YeJIOBEKaA.
demoncmpavuu:

Tabauywt u cxemwr: «HacmemoBanue
pesyc-pakropa», «l'eHeTuka rpymn
KPOBW».

Jlabopamopnuvie u npakmuueckue
paoombol:

[TpakTuyeckas padora Ne 2.
«CocTaBiieHue U aHAJIU3 POJIOCIOBHBIX
YeJIOBEKa»

KOHCYJIbTHPOBAHHSI.
BBISBIIATE ¥ CpaBHUBATH MEX]LYy COOOMN
JOMUHAHTHBIE U PELECCUBHBIC MTPU3HAKU
yeJioBeKa.

CocTaBisATh U aHATTM3UPOBATH
POJIOCIIOBHBIE YeNIOBEKa

Hroro uacoB 1o teme

8

Tema 7. Cesiekuusi OpraHu3MoB, OCHOBBI

OHOTEXHOJIOTNH

7.1

Cenekuys Kak HayKa
U TIpOLECC

1

Cenekuus Kak HayKa U MpoLecc.
3apoXkKICHHUE CEJIEKIIMA U JJOMECTUKALHS.
Yuenune H. U. BaBunosa o neHrpax
MHOT000pa3us U MPOUCXOKICHHUS
KYJIbTYPHBIX PACTEHUH.

L{eHTpBI MPOUCXOKICHUS JOMAITHUX
KUBOTHBIX.

Copr, nopoja, mramm.

PackpsiBaTh conep:kaHue TEPMUHOB
Y MOHSITHM: CEJICKIUs, COPT, MOPOJa,
ITaMM, JIOMECTUKALWS,

WM OJIOMAIIIHUBAHUE, LICHTPbI
MHOT000pa3usi U MPOUCXOKICHUS
KYJIbTYPHBIX PacCTCHUHN

U KUBOTHBIX, THOpUAN3ALINA,
HCKYCCTBEHHBI 0TOOP.




Hemoncmpavuu:

llopmpemwi: H. 1. BaBunos.
Tabruyol u cxemol: xapTa «LleHTpBHI
MHOT000pa3usi U MPOUCXOXKICHUS
KYJIbTYPHBIX pacTeHui», «Ilopombl
JIOMAITHUX KUBOTHBIX», «CopTa
KYJbTYPHBIX PACTCHHII».
ObopyoosaHue: MyJISKA TII0JIOB

U KOPHEILION0B JUKUX (hopm u
KYJIbTYPHBIX COPTOB PACTEHHIA;
repOapuii «CenbCKOX03I1CTBEHHbIC
pacTeHus»

Ha3piBath 1 cpaBHUBaTh OCHOBHBIE
ATaIlbl pPa3BUTHS CEIEKIIHH.

Nznarars yuenue H. Y. BaBuiioBa

0 LICHTPAxX MPOUCXOKICHUS KyJIbTYPHBIX
pacTeHUM; pa3anuyaTh HEHTPHI HA KapTe
MHPA, CBSI3bIBATH KX MECTOMOJIOKECHUE

C OYaramMu BO3HUKHOBEHHUS JPEBHEUIIINX
UUBUJIA3ALNM.

CpaBHUBATH COpTa KYyJIbTYPHBIX
PacTEeHUM, MOPOABI TOMAIITHUX
KUBOTHBIX U UX JTUKHUX MPEIKOB.
OueHnBaTh poib CENEKINU

B 00€CIICUCHUH PO I0BOJIBLCTBEHHOM
0€30MacHOCTH Y€eJI0BEeUeCTBa

7.2

MeTtonasl 1
JOCTUKEHUS
CEJEKIUH PACTCHUI
Y JKABOTHBIX

CoBpeMEHHBIE METO/IbI CEJEKIINH.
MaccoBblif 1 HHANBUAYAIBHBIN OTOOPHI
B CEJIEKLINM PACTEHUN WU KMBOTHBIX.
OueHka sKcTepbepa.
bIIM3KOPOICTBEHHOE CKPELIUBAHUE —
UHOpHUAUHT. YucTas TuHus.
CkpelluBaH1e YUCTHIX JIMHUM.
['eteposuc, unu rubpuaHas cuia.
HeponcrBenHoe ckpemBanme —
ayTOpuauar. OTaaneHHast
THOpUIN3AINS U €€ YCIIeXH.
HcKycCTBEHHBIN MyTareHe3 U IOJIyYEHUE
MOJIUIUIONJOB. JIOCTHKEHUS CEJIEKIUU

PackpbiBaTh comepkaHue TEPMUHOB

Y TIOHSTUM: UCKYCCTBEHHBII 0TOOD,
MacCOBBIM OTOOP, MHINBU Ty aTbHBIN
0TOOp, IKCTEPhEP, OTUZKOPOJACTBEHHOE
CKpEIIMBaHUE, YHUCTasl JTUHUS, TETEPO3HC,
HEPOJICTBEHHOE CKpEIIMBaHHE,
MCKYCCTBEHHBIN MyTarcHes,
noyrion ibl. CpaBHUBATH (POPMBI
MCKYCCTBEHHOTO 0TOOpa (MaccoBOTO

Y UHIUBHUIYATHHOTO), BUIBI
rubpuau3anuu (OJIU3KOPOICTBEHHOMN

Y OTJAJICHHOM), CLIOCOOBI MOTyYEHUS
TIOJTUTUIONIOB.




pacTeHUM, ) KUBOTHBIX

1 MUKPOOPTaHU3MOB.
demoncmpayuu:

lopmpemuwi: 1. B. MuuypuH,

I'. 1. Kapneuenko, M. @. I1BaHOB.
Tabauywvt u cxemol: «OTHaneHHAS
rubpuanzanus», «PadboTel akageMuka
M. ®. MBaHoBay, «llomurmmonaus.
ObopyoosaHue: MyJISKU TIIOJIOB U
KOPHEILJIOI0B TUKUX (hOPM U
KYJbTYPHBIX COPTOB PacTECHUM.
Jlabopamopnuvie u npakmuueckue
paoombol:

Okckypcusi « OCHOBHBIC METOIBI U
JIOCTH)KCHUSI CEJICKIIUN PAacTCHUN U
JKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHITHIO,
IJIEMEHHYIO epmy,
COPTOUCIIBITATEIBHBIN Y4aCTOK

WJIU TETUTMYHOE XO3SMCTBO)

IIpuBOIUTE IPUMEPBI JOCTHKEHUN
Cenekuuy pacTeHUH U KUBOTHBIX

7.3

buorexHosorus
Kak OTpacib
MIPOU3BOJICTBA

buotexHosnorusa kak oTpacib
IIPOU3BOJCTBA. ['€HHAsI MHKEHEPUSI.
Oranbl co3nanus pekomObunantHo JJHK
Y TPAHCIEHHBIX OpraHu3MoB. KiierouHas
UHXeHepus. KileTouHble KynbTypBI.
MUKpOKIIOHAIIBHOE Pa3MHOKEHUE
pacrenuii. KiionupoBanue
BBICOKOIIPOAYKTHUBHBIX

PackpbiBaTh copepxaHue TEPMHUHOB

Y TIOHSATUMN: OMOTEXHOJIOTHUSA, KIETOYHAS
WHXEHEPUs], TeHHasl UHXKEHepus,
KJIOHUPOBaHUE, TPAHCTEHHBIE
opranusmel, 'MO (reHeTudecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI).
Xapaktepu3oBaTh OMOTEXHOJIOTHIO KaK
OTpaciib MPOU3BOJICTBA, OCHOBHBIE




CEIBbCKOXO03SMCTBECHHBIX OpPraHnu3MOB.

DKOJIOTHYECKHE U ATUYSCKHE HpO6JIeMI)I.

I'MO — reneTudecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
Hemoncmpavuu:

Tabnuywvl u cxemol: «OOBEKTHI
omorexHoorum», «Knerounsre
KYJBTYpbl U KIOHUPOBAHUEY,
«KOHCTpyupoBaHuEe U MEPEHOC I'€HOB,
XPOMOCOM»

JIOCTHIKEHHS OMOTEXHOJIOTHH B 00JIACTH
IIPOMBIIIICHHOCTH, CEJIbCKOTO X035HCTBa
1 MEIUIIAHEIL.

[TepeuncnsaTh U XapaKTEPHU30BaTh
OCHOBHBIE METOJIBI U JTOCTHKECHUS
OMOMH)KEHEPHH.

OOcyxaaTh KOJOTUUECKHUE

U DTHUYECKHUE aCIIEKThI HEKOTOPHIX
HCCeI0BaHui B 00J1acTH
OMOTEeXHOJOTHUN (KJIOHUPOBAHUS,
MCKYCCTBEHHOTO OILIOJIOTBOPEHUS,
HAIPABJICHHOTO W3MEHEHHS TeHOMA

1 CO3JIaHUs TPAHCTCHHBIX OPTraHU3MOB)

HToro 4acoB 1o teme 3
Pe3epBHOE BpeMst 1
OBIIEE KOJIMYECTBO 34

YACOB I1O ITPOI PAMME




11 KJIACC

No
/o

HaumenoBanune
pa3ziesioB U TeM
y4eOHOTO TIpeAMeTa

KomnnuecTtBo
JacoB

[IporpammHoO€e conepxanue

OCHOBHBIC BUJIBI ICATEITIBHOCTH
00y4JaroIImXCs

Tema 1. DBOJTIOLNOHHAA OMOJIOTUA

1.1

DBOJIIOLUS U METOJIbI
€€ U3yUYECHUs

1

[IpeanochikK BOSBHUKHOBEHUS
HBOJIFOLIMOHHOM TEOPUU. DBOIIOLUOHHAS
TEOpUs U €€ MECTO B OMOJIOTHH.
BistHue 3BOIIOLIMOHHON TEOPUU

Ha pa3BUTHE OMOJIOTUH U JIPYTUX HaAYK.
CBHIETENBCTBA HBOIIOLUY.
[TameoHTONOrNYECKHE:
MOCJIEIOBATEIBHOCTD MOSIBICHHS BUIOB
B MAJICOHTOJIOTUYECKOM JIETOTTUCH,
nepexoaHbie POpPMBI.
Bbuoreorpaguueckue: cxoacTBo

u pazmuue dayH udIop MAaTEPUKOB
U OCTPOBOB. DMOPHOJIOTUYECKHUE:
CXOJICTBA U pa3Inyus SMOPHUOHOB Pa3HbIX
BUJIOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE:
rOMOJIOTUYHBIE, aHAJIOTMYHBIE,
pYJIMMEHTapHbIE OpPraHbl, aTaBU3MBI.
MouiekysapHO-0MOXUMUYECKHE:
CXOACTBO MEXaHU3MOB
HACJIEICTBEHHOCTU M OCHOBHBIX

PackpriBaTh copepkaHue TEPMUHOB
Y TIOHSITUM: BOJIOLMS, IEPEXOTHBIC
(hopMbI, PUITOTEHETUYECKUE PSIIbI,
BUJIBI-OHIEMUKH, BUIBI-PEITAKTHI,
3aKOH 3apOBIIIEBOTO CXOJ/ICTBA,
OMOreHETHYCCKUM 3aKO0H,
TOMOJIOTUYHBIC U aHAJIOTUYHBIC
OpraHbl, pyJIMMEHTAPHBIC OPTaHBHI,
aTaBU3MBI.

[TepeuncisaTe OCHOBHBIC ATAIlbl PA3BUTHS
ABOJIFOLIMOHHOWU TEOPHHU.
XapakTepu3oBaTh CBUICTEILCTBA
ABOJIIOIMHU: TIAJICOHTOJIOTUYECKHUE,
ouoreorpaduueckue,
AMOPHOJIOTHYECKHE, CPABHUTEIHHO-
aHATOMUYECKHUE, MOJIEKYJISIPHO-
OMOXUMUYECKHE.

[IpuBOIUTHE TIPUMEPHI MTEPEXOTHBIX
dhopM OpraHu3MoB, (PUIOTEHETUYECKUX
PSIOB.

[TpuBoUTHE (POPMYIUPOBKU 3aKOHOB




MeTa00IUYECKUX MyTEH y BCEX MKUBBIX
OpraHU3MOB.

demoncmpayuu:

Ilopmpemuwi: K. JIunnein, K. b. Jlamapk,
Y. JapsuHn, B. O. KoBanesckui,

K. M. Bap, O. I'ekkenb, @. Mrosep.
Tabnuywvl u cxemol: «Pa3Butne
OpraHUYECKOro MHUpa Ha 3emJiey,
penbedHbIe TaOIUIIBI «3apOIBIIIH
MO3BOHOYHBIX KUBOTHBIX),
«APXEONTEPUKCH.

Obopyoosanue: dbuoreorpaduieckas
KapTa MUpa; KOJIEKIUs «DPOopMbI
COXPAHHOCTH HCKOIAEeMbIX JKMBOTHBIX
Y pacTeHUI»; BIA)KHbIC TIPENapaThl
«Pa3Butre HacekoMoroy, «Pa3Burue
JISITYIITKHD

OMOreHETUYECKOTO U 34pOAbIIIICBOIO
CX0ACTBa

1.2

Uctopus pa3sutus
MPEJICTABICHUI
00 DBOJIIOIAH

OposormonHast Teopus Y. JlapeuHna.
[Ipennoceuikn BOZHUKHOBEHUS
JapBUHU3MA. J[BHKYIIME CUIIBI
ABOJIIOLMY BUIOB 110 /{apBuHy
(M30BITOYHOE PA3MHOXKEHHUE

IPU OTPAHUYEHHOCTH PECYpPCOB,
HEeonpeieJIeHHAs! U3MEHYUBOCTb,
0opb0a 3a CyIlecTBOBaHUE,
€CTECTBEHHBII 0TOOD).
CuHTeTHYEeCKast TEOPHUS IBOJIIOLIMU

PackpsiBaTh conepkaHue TEpMUHOB

U TIOHATUM: CUCTEMaTHKa, €CTECTBSHHBIN
U UCKYCCTBEHHBIA OTOOP.
XapakTepu3oBaTb OCHOBHBIE
SBOJIIOIIMOHHBIC UJICH, KOHIICIIIINN

Y TEOPHH; CPABHUBATH B3IJISIJbI HA BUJL
n sBomonuio K. Jinnues, JK.b. Jlamapka,
Y. [lapBuna.

OuenuBarth Bk JInHHES B pa3BUTHE
CHUCTEMATHUKH M OOBSCHATDH MPHUHIIUIIBI




(CTD) u ee OCHOBHBIC MOJIOKCHUS.
demoncmpayuu:

llopmpemuwi: K. JIunnen, K. b. Jlamapk,
Y. [apBuH.

Tabauywl u cxemwl: «llomymsumy,
«Kapra-cxema MapuipyTa myTemnecTBUs
Y. Japsuna», «@opMbl 00pbObI

3a CyLIECTBOBaHUEY», « ECTECTBEHHBIN
ot0op», «MHOrooOpasue copToB
pacTeHuit», «MHOrooOpa3ue mopoi
YKUBOTHBIX»

OMHapHON HOMEHKJIATYPBHI.
XapakTepu3oBaTh COJIEPKAHKE

Y 3HAYEHUE BOTIOIMOHHON KOHIIETIIUU
K. b. Jlamapka.

OneHnBaTh €CTECTBEHHO-HAYYHBIC

U COIIMATbHO-3KOHOMHUYECKHE
MIPEANIOCHUTKH BO3HUKHOBCHHUSI
ABOMIONMOHHOM Teopun Y. JlapBuHa.
PackpbiBaTh cojiep:kaHue dBOTIOIMOHHON
Teopuu Y. /{apBuHa; cpaBHUBaTh
HEOTPEICNICHHYIO U ONPEICICHHYIO
W3MEHYHBOCTH, ECTCCTBEHHBIA U
MCKYCCTBEHHBIH 0TOOD, POopMBbI OOPHOBI
3a CyIlleCTBOBaHHUE.

OnuceIBaTh MOJIOKEHUS CHHTETUYECKOU
teopuu 3Bostonun (CTI) u oOBACHATH
ee 3HaueHHe At OMOJOTUH

1.3

Buna: xpurepun n
CTPYKTYypa.
[Tomynsims kak Kak
AJEMEHTapHas
€IUHNLIA BUAA

Muxpossomtouus. [lomyisamus kak
Ennania Buga U 5BOJIIOIMH.
Hdemoncmpavuu:

Tabnuyst u cxemovr: «llomynsuuny,
«MyTaloOHHAsT U3MEHYUBOCTHY.
Obopyoosanue: MUKPOCKOTI,
MUKporpenapat «Jpozodunay (HopMma,
MyTaluu (OPMbI KPBLIILEB U OKPACKH
Tena), Mmojaenb-anmnkanus «llepekpect
XPOMOCOM.

PackpriBaTh cojepkaHue TEPMHUHOB

Y TIOHSTHI: MUKPOIBOJIIOINS, BUI,
KpUTEPHUH BUA, apeal, OIS,
reHo(oH/1, MyTaIlMu, KOMOUHAIIMU
T'€HOB.

XapakTepu30BaTh BUJ KaKk OCHOBHYIO
CUCTEMATHUYECKYIO STUHUILY

1 1ICJIOCTHYIO OMOJIOTUYECKYIO CUCTEMY.
BreinensaTs kputepuu BHa
(Mopdomoruueckuii, PU3HOTOTHICCKUH,




Jlabopamopnuie u npaxmuueckue
pabombol:

JlaGoparopnas padora Ne 1. «CpaBHeHuUe

BUJIOB TI0 MOP(OJIOTHUECKOMY
KPUTEPHIOH

OMOXMMHYECKHUM, TCHETUYCCKHM,
AKOJIOTMYECKUM, reorpadpuiecKuii)

U IPUMEHSTh KPUTEPUU JJIsI ONMCAHUS
KOHKPETHBIX BHJIOB.

XapakTepru30oBaTh MOMYJISAINAI0 KaK
CTpyKTYypHYIO €AMHUITY BHAA U
HBOJTIOTTHH.

OnuceIBaTh TMOIMYJISINIO IO OCHOBHBIM
MOKa3aTesIsIM: COCTaB, CTPYKTypa

1.4 | JIBuwxy1iue cuiibl JBwxymme cuibl (pakTopbl) SBOJMIOIUU | PackpblBaTh coliepyKaHUE TEPMHUHOB
(3;1eMeHTapHbIe BHJIOB B Npupose. MyTalmoHHBIN U TIOHATUN: KOMOMHATUBHAsS
(hakTOpbI) IBOITIOLUU poLecc 1 KOMOWHATUBHAs U3MEHYHUBOCTh, MyTallUU, My TAILIHOHHBIN
U3MEHYMBOCTD. [1OMy sIMMOHHBIE BOJIHBI | MPOLIECC, MOMYJISALUOHHbBIE BOJIHBI,
u apeid reHos. M3onsuus U Murpauus. | Ipeid reHos, U30JSALUSL, MUTPALUH.
demoncmpayuu: XapakTepu30BaTh AJIEMECHTAPHbBIC
Tabnuysl u cxemol: «JIBIKYyIINE CUITBI (akTOphI HBOJIIOLIMU: MYTAL[MOHHBIHI
HBOJIIOLIAM npouecc, KOMOMHATHUBHAs
WU3MEHYHMBOCTD, ITONYJIALIMOHHBIE BOJIHBI,
apevid reHoB, U30MSLMS, MUTPALHS.
YcraHaBnuBaTh NPUYNHHO-
CJIICZICTBEHHBIE CBSI3U MEXKIY
MEXaHU3MOM U PE3YJIbTaTOM JEUCTBUS
JABYKYIIUX CUJ (3JIEMEHTapHBIX
(hakTOpOB) PBOJIONUU
1.5 | EctectBenHsIi 0TOOD EctecTBeHHbIl 0TOOp — HampaBisomMid | PackpbiBaTh copepxaHue TEPMUHOB

U ero GopMbl

(hakTOp IBOJTIOIUH.
@DopMBbI €CTECTBEHHOTO 0TOOPA.

Y TIOHATHM: €CTECTBEHHBINH 0TOOD,
O0opb0a 3a CyIecTBOBaHUE.




demoncmpavuu:
Tabauywvl u cxemol: «ECTeCTBEHHBIN
otoop», «bopbOa 3a cyrecTBoBaHUE

OnuceiBaTh MEXaHU3M JIEHCTBUS
€CTECTBEHHOTO 0TOOpa.
XapakTepru3oBaTh GOPMBI €CTECTBEHHOTO
otOopa (IBXKYITUH, CTAOUITU3UPYIOITUH,
TU3PYNTHBHBIN) U CPABHUBATH X MEKIY
co0oil.

XapakrepusoBaTb 00pb0y

3a CyIIeCTBOBAaHUE U CPABHHUBATH €€
BUJBI (MEKBHIOBAsI, BHYTPHUBUIOBAS,
60oprOa ¢ HeOIAroNnpPUATHBIMU
(dbakTopamMu BHEITHEHN CpeJibl)

1.6

Pe3ynbpTatsl
HBOJTIOLIUU:
MPUCTIOCOOJIEHHOCTh
OpPTraHU3MOB U
BUI000pa30BaHue

[Iprcnoco06IeHHOCTh OPraHU3MOB
KaK pe3yJbTaT dBOJIONHH. [Iprumepsr
MIPUCIIOCOOJICHUI Y OPraHU3MOB.
Apomoph03bl 1 UAN0aTATITAIINH.
Bunu BumoobpazoBaHue.

Kputepun Buga. OcHoBHBIE (HOPMBI
BHJ1I000pa30BaHus: reorpaduyieckoe,
HKOJIOTHYECKOE.

Hdemoncmpavuu:

Tabauyst u cxemol:
«IIprcroco0IeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU1000pa30BaHUE,
«IKOJIOTUIECKOE BU000PA30BAHUEY.
Obopyoosanue:

Kosutekius «IIpuMephl 3aIUTHBIX
IPUCTIOCOOICHUN Y )KUBOTHBIX,

PackpriBaTh conep:kaHue TEPMUHOB

Y TIOHSITUNA: MPUCTIOCOOJIEHHOCTb,
MTOKPOBUTEIILCTBCHHAS U
npeaocTeperaromnias OKpacka,
MacKUpPOBKa, BUJI000pa30BaHHUE.
OnuceiBaTh MEXaHU3M BO3HHUKHOBEHUS
MPUCTIOCOOJICHUI Y OpraHU3MOB.
BBISBIIATE 11O M300payKEHUSIM, Ha JKUBBIX
1 (DUKCUPOBAHHBIX MpernapaTax MpuMephbl
MPUCTIOCOOJIEHHOCTH PACTEHUIA

U KUBOTHBIX K YCJIOBHSIM CPEJIbI
oOuTaHMsI, TOKA3bIBATh OTHOCUTEIHHYIO
11e71eCO00Pa3HOCTh MPHUCIIOCOOICHUM.
XapakTepu3oBaTh COCOObI

¥ MEXaHU3MBbI BUJI000Pa30BaHNUS;
OTHCHIBATh U CPABHUBATh OCHOBHBIC




KOJUICKITUST HACEKOMBIX C Pa3IMYHBIMU
TUTIAMU OKPAaCKH; HaOOp IJIOI0B

U CEMsIH.

JlabopamopHhusie u npakmuueckue
paoombol:

Jlabopatopnas pabota Ne 2. «Onucanue
MPUCIIOCOOJIEHHOCTH OpPraHU3Ma U €e
OTHOCHUTEJIHHOTO XapaKTepar»

(hOpPMBI IKOJIOTUYECKOTO
U reorpauiecKoro BUI000pa30BaHUs

1.7

Hanpasnenus u nmytu
MaKpO3BOIIOLUH

MakponsBosonus.

dopMmbl FBOTIONNH: (DUTTETUYECKAs,
JTMBEPTCHTHAS, KOHBEPTEeHTHAS,
napajuienbHas. HeoOpatumocTthb
sBosonuu. [Ipoucxoxnenue

OT HECTCIMAT3UPOBAHHBIX
MIPEIKOB.

[Iporpeccupyromas cnenuain3anus.
AnanTuBHas pajuaiiusi.
demoncmpavuu:

Ilopmpemuwi: A. H. CeBeprios.
Tabauyvt u cxemvi: «KApoMop(o3bD»,
«Manoamanranuny, «O0mas
JiereHepaIus.

Obopyoosanue: monaeib « OCHOBHBIE
HaIPaBJICHUS BOJIOLUNY; 00bEMHasI
Mozenb «CTpOeHHE TOJIOBHOTO MO3Ta
MMO3BOHOYHBIX)»

PackpsiBaTh copep:kaHrEe TEPMUHOB

Y TOHATHI: MaKpO3BOJIIOIMS, (PriioreHes,
OMOJIOTHYECKUM TTPOTpecc U perpecc,
apomopdo3, uauoaganTaius, oomas
JIereHepalus, aJanTuBHas paJualvs.
XapaxkTepuszoBaTh (POPMbI IBOJIOLIHH.
BbIsBIISATE apoMOpP(O3bI

Y UIMOAJANTaIluU Y PaCTCHUN

U KUBOTHBIX.

CpaBHHMBATh OMOJIOTHYCCKHI MpOTpecc
u OWoJIoru4ecKuil perpecc, apomopdos,
UIM0AJaN a0 U OOIIIYIO
JIETreHEPALIHIO.

BBISBIIATE B3aUMOCBSI3H MEXKITY MY TSIMHU
Y HAIIPABJICHUSIMH DBOJIOIIUU

Y PacCTeHUH U )KUBOTHBIX

HToro yacoB 11o Teme




Tema 2. Bo3HUKHOBeHHE U pa3BUTHe )KU3HU HA 3emuie

2.1 | Uctopus xu3Hu

Ha 3eMJIe ¥ METObI
€e U3YUYCHHUS.
I'unorte3sl
IIPOUCXOKICHUS
’KU3HU Ha 3emie

2

JloHayudHble TIpeCTaBICHUS

0 3apOKJIeHMM XKU3HU. HayuHbie
THUIIOTE3bl BOSHUKHOBEHMS KU3HU

Ha 3emJie: aOMOTeHe3 U MTaHCIePMHUS.
XuMHUYeCKask SBOJIOLUS.
AOHOTeHHBIN CHHTE3 OPraHUYCCKHUX
BEILIECTB U3 HEOPraHUYECKUX.
DKCIepUMEHTAIbHOE TTOATBEPKICHUE
XUMHYECKOMN IBOJIOIUH.

HauanbHble Tarnsl OM0JIOrHYeCcKOi
sBomonuu. ['unoreza PHK- mupa.
dopMupoBaHUE MEMOPAHHBIX CTPYKTYP
1 BO3HUKHOBEHHUE MTPOTOKJICTKHU.
[lepBble KJIETKU U UX HBOIOLIHUS.
DopMHUPOBAHNE OCHOBHBIX TPYIII
JKUBBIX OPTaHU3MOB.
demoncmpavuu:

llopmpemur:

®. Pemm, JI. ITacrep, C. Musnep,
A. U. Onapum, I'. FOpn.

Tabauywvl u cxemol: «BO3HUKHOBEHUE
CoJHEYHOM CHUCTEMBI»,

«Pa3BuTHE OPraHUYECKOro MUPA»,
«PacturenpHas KiieTka», «  KuBoTHas
Kietkay, «lIpokapuoruyeckas
KJIETKa»

PackpsiBaTh copep:kaHue TEPMUHOB

Y MOHSTUI: KpeallmOHU3M, aOUOTreHE3,
BUTAIN3M, NTAHCTIEpMUSsI, OUOI033,
KoalepBaThl, MPOOMOHTHI, CHMOMOTEHE3.
XapakTepu3oBaTh METObl U3yUEHUs
HMCTOPUYECKOTO MPOLLIOr0 3€MIIH.
[lepeuucasiTb OCHOBHBIE TAIbI
XUMHUYECKON U OMOJIOTUYECKON
ABOJIIOLINH.

N3narate copep:kaHUe TUNOTE3 U TEOPHIl
BO3HUKHOBEHUS KM3HU Ha 3emiie
(kpeanmoHu3Ma, CaMOIPOU3BOJIBLHOTO
3apOKJIeHUsl (CIOHTAHHOTO),
nancrepmuu, runore3st PHK-mupa).
OnuceiBath 3kcniepumenTsl C. Musnepa
u I'. FOpu 1o nonyyeHuto opraHuuecKux
BEILIECTB U3 HEOPTraHUYECKUX MyTEM
aOMOTeHHOI0 CUHTE3a




2.2

OCHOBHEI€E dTalIbl
SBOJIIOLIUU
OpraHUYeCKOro MHpa
Ha 3eMJie, pa3BUTHE
KU3HH T10 DpaM |
nepuoam

Pa3Butue xu3HU Ha 3emiie MO 3pam

u nepuojam. Karapxeil. Apxerickas

Y poTepo3ockas 3pbl. [lameozorickas
apa U ee MePHOJIbl: KEMOPHUICKUH,
OpPIOBUKCKHW, CHITyPUHCKUH,
JIEBOHCKNW, KAMEHHOYTOJIbHBIM,
IIEPMCKHU.

Me3so0301icKast 3pa U ee MePUOIbI:
TPUACOBBIH, IOPCKUM, MEJIOBOM.
KaliHo3oiickas 3pa u ee nepuoasbl:
MaJICOreHOBBIM, HEOTCHOBBIM,
AHTPONOT€HOBBIM.

XapakTepucTuKa KimMara

Y TeO0JIOTMYECKUX IpolieccoB. OCHOBHbIE
ATaIlbl YBOJIFOLMN PACTUTEIBLHOTO U
’KUBOTHOT'O MHpa. ApoMop(h 036l

Yy pacTe€HH U )KUBOTHBIX. [losiBICHUE,
pacuBeT U BRIMUPAHUE TPYIII KUBBIX
OpPraHu3MOB.

Hemoncmpauuu:

Tabauywvl u cxemol: «Pa3Butne
OPTraHU4YEeCKOro MUPay,
rE€OXPOHOJIOTHYECKasl Ta0IuIIa;
KoJuteKIusa « DopMbl COXPaHHOCTH
MCKOTAaEMBbIX JKUBOTHBIX U PACTCHHIN.
JlabopamopHhule u npakmuueckue
paoombol:

PackpeiBath conepxanre TEpPMUHOB
U TIOHATHI: 30H, 3pa, NEPUO/I,
apoMop(o3bl, UANO0ATANITALIUH.
3HaTh MOCJIEA0BATEIBHOCTh JOHOB:
KaTapxeu, apxeu, MpoTepo30u,
(dhanepo3oii; 3p: apxenckas,
IIPOTEPO30MCKAs, MAJICO030MCKas,
ME3030MCKasl, KaliHO30MCKast; IEPUOJIOB:
KeMOpUICKUI, OpJIOBUKCKUM,
CUJTypUMCKUH, TEBOHCKU,
KaMEHHOYTOJIbHBIM, IEPMCKUH,
TPUACOBBIN, FOPCKUH, MEJIOBOM,
MaJICOreHOBBIM U HEOT'€HOBBIM,
AHTPONIOT€HOBBIM.

XapakTepru30BaTh OCHOBHBIE COOBITUS
B Pa3BUTUU OPraHUYECKOr0 MUpa

10 ApaM U NIEPUOAAM Ire0JOTHUYECKON
WCTOPHUU; ITAIIbl PA3BUTHUS
PaCTUTENBLHOTO U KUBOTHOTO MUpA.
Boeienuts rinaBHbie apoMopdo3bl
PAaCTEHHUM U )KUBOTHBIX.

CpaBHUBaTh MEXITY COOOM
MPECTABUTENIEH CUCTEMAaTUYECKUX
TPyII OPTraHU3MOB, BBISIBIIATh YEPTHI
YCIIOKHEHUS U PUCTIOCOOJICHHOCTH
K YCJIOBUSIM KU3HU




[IpakTuueckas padora Ne 1. «M3yuenue
UCKOIIAEMbIX OCTAaTKOB PacTeHUU

Y JKUBOTHBIX B KOJUICKLIHSAX).
DKCKypcusi « DBOJIOLUS
OpPraHMYECKOro MUpa Ha 3eMJIe»

(B ecTecTBEHHO-HAYy4YHBII

WJTU KPAaeBETUECKUN My3eil)

2.3 | CoBpemeHHas CucreMa OpraHu4ecKOro Mupa Kax PackpsiBaTh conepkaHne TEPMUHOB
cucrema OTpakeHHe 3BOIOIUU. OCHOBHBIE Y TIOHSATHM: CUCTEMATUKA, HICKYCCTBEHHAS
OpPraHWYECKOro MUpPA CUCTEMATUYECKUE TPYNIbl OPraHU3MOB. | U €CTECTBEHHAs KJIaCCHU(PUKALIHS,

emoncmpayuu: OMHapHas HOMEHKJIATypa, IPUHIUI
Tabauywl u cxemwvr: «COBpeMEHHas MEPAPXUYHOCTH.
CUCTEMA OPTraHUYECKOTO MHPA» XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPTraHHYECKOTO MHUpa
2.4 | DBodrOIMS YeIIOBEKa DBOJIIOLIMS YETTOBEKA. AHTPONOJIOTHS PackpeiBaTh coqiepkaHre TEPMUHOB

(anTpOIIOTeHE3)

KaK Hayka. Pa3BuTue npencraBieHui
0 TIPOUCXOXKIAECHUH YeJIOBEKA. MeTo bl
u3y4yeHus aHtponoreHesa. Cxoxacrsa
Y pa3yinyus 4eJIOBEKa U )KUBOTHBIX.

CucremaTrnueckoe Mmoyj0KeHHE YeJIOBEKA.

Hemoncmpayuu:

llopmpemuwi: U. JlapBuH.
Tabauyst u cxemvi: «CpaBHECHUE
AHAaTOMHUYECKUX YEPT CTPOCHUS
YeIIOBEKa 1 YeJI0BEKOOOPa3HBIX
00€3bsHY.

Obopyoosanue: CAenKu

Y TIOHATHUI: aHTPOIIOJIOT s,
AHTPOIIOTEHE3, YEIIOBEK Pa3yMHBIN
(Homo sapiens), mpsaMoxoxIeHHe,
BTOpasi CUTHAJIbHAs CUCTEMA.
IIepeuncnaTe 3a1a4u aHTPOIIOJIOTUH,
DTanbl CTAHOBJIEHUS U Pa3BUTHUS
IIPEACTABICHUN O MPOUCXO0KIECHUN
YEJI0BEKA.

N3naratb OCHOBHBIE TOJIOKEHUS
teopun Y. /lapBrHa, KpUTUYECKHU
OLICHMBAaTh HEHAYUYHYIO HHPOPMALIUIO
O MPOUCXOXKIECHUHU YEIOBEKA.




WM N300paKeHUsI KAMEHHBIX OPYIAN
NEPBOOBITHOTO YEJIOBEKa: KaMHH-
qorepsl, pyouia, ckpebia

3HaTh CUCTEMATUYECKOE MOJIOKEHUE
BU1a HOMO sapiens, nmepeuuciisaTh ero
MOp(}OIIOr0-aHATOMUYECKUE TIPU3HAKH
pa3HOTO YPOBHS (THI, KJIACC, OTPSIT

u 1p.).

YcTanaBiauBaTh YEPTHI CXOJICTBA U
pa3TUYuil 4eI0BEKa U KUBOTHBIX.
OOBICHATH U OIICHUBATH 3HAUYCHUE
HAyYHbBIX 3HAHUU O MPOUCXOKICHUU
YeJioBeKa JIJIsl MOHUMAaHUsl MECTa U POJIH
YeloBeKa B MPHUPOJIE

2.5

JIBHOKyIIIME CHITBI

(pakropsl)
aHTPOIIOreHEe3a

JBrxymme cuibl ((hakTopsbl)
anTponorenesa. Hacinenctsennas
M3MEHYHMBOCTh U €CTECTBEHHBIN OTOOP.
OO1ecTBeHHBIN 00pa3 KU3HHU,
M3TOTOBJICHUE OPYAUH TpyJa,
MBIIUIEHUE, PEYb.

demoncmpavuu:

Tabnuyvt u cxemvi: «CpaBHEHUE
aHATOMHUYECKUX YEepPT CTPOEHUS YEJIOBEKa
U 4eJIOBEKOOOPA3HBIX 00€3bsH»,
«OCHOBHBIE M€CTa MAJIEOHTOJIOTMYECKUX
HAXOJIOK IIPEIKOB COBPEMEHHOTO
YeJIOBEKay.

Obopyoosanue: MyIIsHKA
«ITpoucxoxnenue yenoBeka
(MaJIeOHTONOTUYECKHE HAXOJIKH )»

PackpeiBaTh cojpepxaHue TEPMHUHOB
Y TIOHATHUI: (DaKTOPBI aHTPONOrEHE3a,
IPYNIIOBOE COTPYAHUYECTBO, PEUb,
OpyIHiiHAs JEATETHHOCTD,
MOJIUMOPPU3M.

XapakTepu3oBaTh ABMKYIIUE CUITBI
((paxTopsl) aHTpOTIOTEHE3A:
OMOJIOTUYECKHUE U COIIUAIIbHEIC,
CpaBHUBATh UX MEXKIY COOOM




2.6

OCHOBHBIE CTaIUN
ABOJIIOLMU YETIOBEKA

OCHOBHBIE CTa UM U BETBH DYBOIIOINH
YeJI0BEKa: aBCTPAJIONUTEKH, HeloBek
yMenbI, YenoBeK NpsiMOXOISIIIUN,
YenmoBek HEaHAEPTAIBCKUM, YenoBeK
pPa3yMHBIN COBPEMEHHOTO THIIA.
Haxonku uckomaeMbIX OCTaHKOB,
BpEMsI CYILIECTBOBAHUSA, 00JIaCTh
pacrpocTpaHeHus, 00beM TOJJOBHOTO
Mo3ra, 00pas3 KU3HU, OPYIUSL.
demoncmpavyuu:

Tabnuywvl u cxemor: «OCHOBHBIE MeCTa
MAJICOHTOJIOTUYECKUX HAXOJIOK MTPEAKOB
COBPEMEHHOTO YE€JIOBEKA,
«JlpeBHenme moan», «peBane

moan», «llepBble COBpEMEHHBIE JTIFOAMN.

Oo6opy/ioBaHuE: MYJISIKU
«ITpoucxoxaeHue yenoBeka» (OI0CTHI
aBCTPAJIONUTEKA, MUTEKAHTPOTIA,
HeaHJIepTaliblia, KPOMaHbOHIIA); CICTIKH
WM N300paKeHUS KAMEHHBIX OpY UM
MEePBOOBITHOTO YEJIOBEKA: KaMHU-
qorrmepsl, pyouna, ckpebdia

PackpsiBaTh copep:kaHue TEPMUHOB
Y TOHSTUN: aBCTPAIOIIUTEK, YEJIOBEK
YMEJIbIN, YETOBEK MPSIMOXO TSI,
HeaHjepTajel, KpOMaHbOHEII,
HEOJIMTUYECKAsl PEBOJIOLIHS,
NEePBOOBITHOE UCKYCCTBO.
XapaxkTepus3oBaTh U CPABHUBATH MEXKIY
c000#i OCHOBHBIE CTaJIMH YBOJIFOLINHU
YeJIOBEeKa: XPOHOJIOTHYECKUI BO3PACT,
apeaJs pacrnpocTpaHeHus, 00beM
rOJIOBHOTO MO3ra, 00pa3 »KU3HU

U Opyaus TpyJia

2.7

Yenoseyeckue pacsl
Y TIPUPOJIHBIE
aZanTaluy 4eJoBeKa

Yenoseueckue pacsl. OCHOBHBIE
OOJIBIINE pPachl: €BPONICOU THAS
(eBpaswmiickasi), HErpo-aBCTPAIOUTHAS
(9KBaTOpHAIBHAS ), MOHTOJIOUTHAS
(a3uaTcko-aMepuKaHCKast).

PackpeiBaTh coaepkaHue TEpMUHOB
Y IIOHATHUN: packl, pacoOreHes, couual-
JApBUHU3M, PACU3M, METHUCALIHSL.
XapaxkTepu3oBaTh U CPABHUBATH
IIPEACTAaBUTENIEN YETOBEYECKHUX pac,




YepThl puCoCOOICHHOCTH
MIPEACTABUTEIICH YEIIOBEUECKUX pac

K YCIIOBUSIM CyIlIeCTBOBaHUsA. EMMHCTBO
yenoBeueckux pac. Kpurtuka
COLIMAILHOTO JapBUHU3MA U pacu3Ma.
Hdemoncmpavuu:

Tabnuywvl u cxemol: «YemoBeueckue
pacbD»

pPacKpbIBaTh IPUYHHBI B MEXAHH3MbI
pacoreHesa, MepeurcisATh U MPHUBOIUTH
PUMEPBI IPUCTIOCOOIEHHOCTH YeIOBEKa
K YCJIOBHUSIM CPEJIbl, TIPHMEPHI
PHUCIIOCOOMTEIBHOIO 3HAYECHUST PACOBBIX
NPU3HAKOB.

JlokaspIBaTh €AMHCTBO BHaa HOmMo
sapiens, HayYHYI0 HECOCTOSTCIIBHOCTh
PacoBBIX TCOPHUH, HJICH COIMATBLHOTO
JapBUHKM3MA U pacu3Ma

Hroro uacosB 1o teme

9

Tema 3. OpraHu3mMbl U OKPY:KA0IIasi cpeaa

3.1 | Dxonorus Kak Hayka 1 DKoJorusl Kak Hayka. 3ajadd U paszensl | PackpbiBaTh comepkaHue TEPMHUHOB
DKOJIOTHH. Y TIOHSTHI: KOJIOTHSI, TIOJIEBBIE
MeTobl HKOJIOTHYECKUX UCCIIEA0BaHUMN. | HAOIIOIEHNUS, SKCIIEPUMEHTHI,
DKOJIOTUYECKOE MUPOBO33PEHHE MOHUTOPUHI OKPY’KaIOIIEH Cpeibl,
COBPEMEHHOI'O YEeJIOBEKA. MOJIETMPOBAHKE, IKOJIOTUYECKOE
emoncmpayuu: MHPOBO33pPEHUE.
llopmpemuwi: A. I'yMO0JIBIT, ITepeuncnsaTe 3a7a4M SKOJIOTUH, €€
K. ®@. Pynbe, O. I'ekkenb. pas3zaenbl U CBSI3U C IPYTMMU HAyKaMH.
Tabnuyvl u cxemor: xapta «lIpupognsie | Xapakrepu3zoBaTh METOIbI
30HBI 3eMIID) HKOJIOTUYECKUX MCCIIET0BAHUM

3.2 | Cpeabl oouTaHus 1 1 Cpenabl 0OMTaHMsI OPTraHU3MOB: BOJIHAs, | PackpbIBaTh cojiepkaHre TEPMUHOB

HKOJIOTUYECKUE
(dakTopsI

HA3eMHO-BO3IyIITHAs, TIOUBCHHAS,
BHYTPH-OpraHU3MEHHAsI.
Dkosoruueckue GakTophl.
Kiraccudukarms 3K010ruuecKux

U MOHSATHUH: cpefa oOuTaHus,
AKOJIOTHYECKUE (PAKTOPHI,
OMOJIOTHYECKUI ONTHUMYM,
OTPaHUYMBAIOIINNA (JINMUTHPYIOIIHIA)




(dbakTopoB: abMOTUYECKUE, OMOTHUYECKHUE
U aHTPOTIOrEHHbIE.

JlelicTBre sKOI0THYECKUX (PAKTOPOB

Ha OpraHU3MBlI.

Hemoncmpavuu:

Tabauywl u cxemwr: «Cpeapl 0OUTAHUS
OpraHU3MOBY

daxrop.

XapakTepu3oBaTh YCIOBHS CpPEl
oOHWTaHUsI OPTaHU3MOB;
KJIACCU(UITIPOBATh U XapaKTepU30BaTh
AKOJIOTHYECKHE (DAKTOPBI: AOMOTUYECKHE,
OMOTHYECKHE W aHTPOIIOTECHHBIE.
OmmceIBaTh AEHCTBHE YKOJIOTHYECCKUX
@aKTOPOB HA OPTAHU3MBI.
XapakTepu3oBaTh 0COOCHHOCTH
CTPOCHHUS U KUZHEACATEIIbHOCTH
pPacTeHUM U KUBOTHBIX PA3HBIX CPE
oOHnTaHUs

3.3

AOuotnueckue
(akTopbI

AOunoTtnueckue (pakTopbl: CBET,
TeMIlepaTypa, BIaXKHOCTD.
doTtonepuoausm. [Ipucnocobienus
OpPraHu3MOB K JIEUCTBUIO aOMOTUYECKUX
bakTopoB. buosornyeckre puTMBI.
demoncmpavuu:

Tabnuyvt u cxemvi: «POTONEPUOTUZMY.
Jlabopamophsie u npakmuuecKkue
paoombol:

Jlaboparopnast padorta Ne 3.
«Mopdonornueckre 0COOEHHOCTH
PaCTCHHI M3 Pa3HBIX MECT OOUTAHUS.
Jlaboparopnas pabora Ne 4. «Bnusiaue
CBETa Ha POCT U Pa3BUTHUE YEPEHKOB
KOJIeyCca»

PackpbIBaTh cofep:kaHue TEPMUHOB

U MOHATUI: abuoTHYecKue GaKkTopsbl,
dhoToneprnoansM, OUOJIOTUUECKUE
PUTMBI.

AHaIM3UpOBaTh JCHCTBUE CBETA,
TEeMIIepaTyphl, BIAKHOCTH Ha OPTaHU3MBI
Y TIPUBOJUTH MPUMEPHI
MPUCTIOCOOJIEHHOCTH OPraHnu3MOB.
[IpoBouTh OHONOTrHYECKUE HAOTIOACHUS
1 0pOpPMIISATH Pe3ybTaThl MPOBEIECHHBIX
HaOIrOIEHUI




3.4 | buoTndeckue buotnueckue paxTopsl. Bums PackpeiBaTh conepkaHue TEPMUHOB
(bakTopsI OMOTUYECKUX B3aHMMO/ICHCTBUM: U TIOHSITUI: OMoTHYeCKUEe (PaKTOpHI,
KOHKYPEHIIHS, XUITHUYECTBO, CHMON03 XUIIHUYECTBO, TAPA3UTU3M,
u ero ¢opmsbl. [1apazutusm, koornepanus, | KOHKYpEHIUs, MyTyajau3M, CUMON03,
MYyTyaJIn3M, KOMMEHCAIU3M KOMMEHCaJIM3M, HaxJIEOHUYECTBO,
(KBapTUPAHCTBO, HAXJICOHUYIECTRO). KBAPTUPAHCTBO, AaMEHCAJIN3M,
AMeHcanu3M, HEUTPAIU3M. HEUTPAIU3M.
3HaueHre OUOTHYECKUX Xapakrepu3oBaTb OMOTHYECKUE
B3aUMOJEICTBUN JIJISl CYIIECTBOBAHUS (bakTopbl U BUJIBI B3AMMOOTHOIICHUHN
OpPraHU3MOB B IPUPOJHBIX COOOIIECTBAX. | MEXKIAY OpraHU3MaMu; MPUBOAUTh
emoncmpayuu: IIPUMEPHI B3aUMHOMN
Tabauywl u cxemwl: «IluieBbie nenm» MIPUCTIIOCOOJIEHHOCTH OPTraHU3MOB.
CpaBHUBaTh MEXIy COOON BUIBI
OMOTUYECKUX B3aUMO/ICHCTBHIM
OpraHu3MOB
3.5 | DKosornyeckue DKOJIOTHYECKHUE XapaKTEPUCTUKH PackpsiBaTh coziepKaHUe TEPMUHOB
XapaKTepUCTHKU nonyysiuu. OCHOBHBIE MTOKA3aTeNn Y TIOHSATHI: TOMYJISIUSA, YUCIEHHOCTb,

BUJA U TIOMYJISLIUA

NOMYJISILNN: YNUCIEHHOCTbD, INIOTHOCTb,
POKIAaEMOCTh, CMEPTHOCTh, IPUPOCT,
Murpanus. JluHaMuKa YuCIEeHHOCTU
MOMYJISIUU U €€ PEeryJIsiusl.
Hemoncmpavuu:

Tabnuysl u cxemol: «Ilomymnsiummy,
«3aKOHOMEPHOCTH POCTa YUCIEHHOCTU
NOMyJSIUU UHDY30pUU-TY(DETBKID.
Jlabopamopnuie u npakmuuecKkue
paoombol:

IJIOTHOCTB, POKJIaEMOCTh, CMEPTHOCTB,
MPUPOCT, MUTpaALUsl, JUHAMUKA
YUCJIEHHOCTH MOMYJISLUU.
XapakTepu30BaTh OCHOBHBIE NTOKA3aTEIH
Y DKOJIOTHYECKYIO CTPYKTYPY
MOMYJISILIUU; OMKUCHIBATH MEXAHU3MBbI
PEryJSIUU YUCIEHHOCTH MOMYJISIUN




[Ipaktuyeckas padota Ne 2. «Iloacuer
MJIOTHOCTH TIOMYJISIIMN Pa3HBIX BHIOB
pPacTEHUIN»

Htoro yacoB no reme

5

Tema 4. Coo01IecTBa M DKOJOTHYeCKHE CUCTEMBI

4.1 | CooOmecTBa 1 Coo00111eCTBO OpraHU3MOB — OHUOIIEHO3. PackpsiBaTh copep:kaHuEe TEPMUHOB
OpraHu3MOB CtpykTyphl OHOIIEHO3a: BUI0Bas, Y TIOHSATHUHI: OMOIIEHO3, YKOCUCTEMA,
MIPOCTPAHCTBEHHAs, Tpoduueckas OMOTCOIICHO3, BHUJIBI-TOMHUHAHTHI,
(mumeBasi). BUabl-mTOMUHAHTHI. HKOJIOTHYECKasl HUIIA.
Cpsi3u B OHOIIEHO3E. Xapaktepu3oBaTh OUOIIEHO3
demoncmpayuu: (coo011ecTBO), €r0 BUJIOBYIO,
Tabnuyvt u cxemvi: «lluieBbie LETN, MIPOCTPAHCTBEHHYIO U TPO(YUUECKYIO
«bHOI1IeHO3: COCTaB U CTPYKTYpay. CTPYKTYDBI.
Obopyoosanue: MOEIIb-allTLIAKAIAS OOBSACHITH POJIb KOMIIOHCHTOB
«Tunuunbie OUOIIEHO3BDY; TepOapuit OuoIIeH03a B MOJICPKAHUHU €T0
«PacTuTtenbHbIe COOOIIECTBAY; CTPYKTYPBI U CyIIECTBOBAHUS
KoJutekus «buoreHnos» Ha OMpEJEICHHON TEPPUTOPUH.
OOBSACHITH OMOJOTUYECKUN CMBICT
SIPYCHOCTH U JINCTOBOM MO3aWKH.
CpaBHUBAaTh KOMIIOHCHTHI OMOIICHO30B,
WX BUJOBYIO, TIPOCTPAHCTBEHHYIO
U TpOUUYECKYIO CTPYKTYPBI, CBSI3U
MEXIy OpraHU3MaMH
4.2 | DKOCUCTEMBI 2 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI). | PackpbIBaTh cojiepKaHUEe TEPMUHOB

U 3aKOHOMCPHOCTH
X CYHICCTBOBAHUS

IToHsaTre 00 PKocHUcTEME
1 OMOTr€eOolIEHO3E.
@DyHKITMOHATILHBIE KOMIIOHEHTHI

W TIOHSITHH: DKOCHCTEMA, OMOreOIICHO3,
MPOYIICHTHI, KOHCYMEHTHI, PETyIICHTHI,
Tpouueckre YpoBHH, IMUIIEBAS




AKOCHUCTEMBI: TPOTYIIEHThI, KOHCYMEHTHI,
PeIyIICHTHI.

KpyroBopoT BeliecTB ¥ MOTOK IHEPTUH
B DKOCHCTEME.

Tpoduueckue (MuieBbie) YPOBHH
AKOCUCTEMBI. [IuIIeBbie Ienu U CETH.
OcHOBHbIE TTOKA3aTENN SKOCUCTEMBI:
oroMacca, IpoyKIKs. DKOJIOTHIECKUE
MAPaMUJIbL: POAYKIIUHU, YUCIEHHOCTH,
onomaccel. CBOMCTBA SKOCUCTEM:
YCTOMYHMBOCTh, CAMOPETYJISLINS,
pa3BUTHE.

Cykueccus.

[demoncmpayuu:

Ilopmpemuwi: A. JIx. Tencnu,

B. H. Cykaues.

Tabnuyvt u cxemoi: «Ilpuponnsie
coobmecTBay, «llenu muranusy,
«IKOJIOTHYECKAs TUPAMHUIA»

IENb U CETh, IKOJIOTUIECKHE
nupamubl, Ouomacca, NpoyKuus,
CYKIIECCHSI.

XapakTepu3oBaTh CBOMCTBA SKOCUCTEMbI
(ee crOCOOHOCTD K JTUTEIBHOMY
CaMOTIOITICPKAHHUIO, OTHOCUTEIHHO
3aMKHYTBIA KPyTOBOPOT BEIIECTB,
HEO0OXOIMMOCTh TOTOKA SHEPIHH).
CpaBHUBATh MACTOUIITHBIC U IETPUTHBIC
MUIIEBbIE LU, TPOYUUECKUE YPOBHU
HKOCHUCTEMBI.

Paznmnuate mupaMuasl MPOIyKIINAH,
MUpaMUIbl YUCICHHOCTH U TUPAMUJIBI
Oouromaccsl.

CocTaBisTh LIETIH U CETH MUTAHUS.
IlepeuncisiTe CBOMCTBA 3KOCUCTEM:
YCTOHYMBOCTh, CAMOPETY AL,
pa3BuTue (CyKieccus).

OnuceIBaTh MEXaHU3M TOIEPIKAHUS
paBHOBECHS B SKOCHCTEMAX.
XapakTepru3oBaTh CYKIIECCHH, BBISIBIISATh
MPUYHHBI U 00IIIHE 3aKOHOMEPHOCTH
CMEHBI IKOCUCTEM

4.3

[Ipuponusie
3KOCUCTEMBI

IIpupoaHbIE SKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€P.
DKOoCUCTEMA XBOWHOIO WIIN
IIMPOKOJINCTBEHHOTO JIECA.

PackpriBaTh comep)kaHne TEPMUHOB
Y TIOHSTUMN: BOJAHBIE YKOCUCTEMBI,
OroreoreHo3bl, (PUTOIJIAHKTOH,
300ILJIAHKTOH, OEHTOC, TYMYC.




demoncmpavuu:

Tabauywl u cxemvl: «IKOCUCTEMA
HIMPOKOJINCTBEHHOTO JIECA»,
«IKocHuCcTEMA XBOMHOTO JIECa»,
«buHo1eH03 BOTOEMAY.

Obopyoosanue: Tepdapun U KOJUICKITUU
pPacTEHU U )KUBOTHBIX,
MPUHAJJICKAIINX K Pa3HbIM
HKOJIOTHYECKUM TpynnaM OJHOTO BUa

[IpuBOAUTH IPUMEPHI TPUPOTHBIX
HKOCHCTEM CBOCH MECTHOCTH.
CpaBHUBATh HA3€MHBIE U BOJIHbIC
9KOCHCTEMBI; OPTaHNU3MBI, 00pa3yIoIe
pasHbIe TpOHUIECKUE YPOBHH

4.4 | AHTpONIOTCHHBIC AHTpPONIOT€HHBIE YKOCUCTEMBI. PackpeiBath conepxanre TEPMUHOB
9KOCHUCTEMBI ATpPO3KOCHUCTEMBI. Y TIOHSATUM: aHTPOIIOT€HHAs 3KOCHCTEMA,
VYpboskocucreMbl. buonoruueckoe arpo’KocucTema, ypoo3kocucrema,
U XO03iCTBEHHOE 3HAYCHUE O6uopazHooOpasue.
arpo3’KOCHCTEM U YPOOIKOCHUCTEM. XapakTepu3oBaTh arpo3KOCUCTEMBI
buopasznoobpa3zue kak paktop 1 ypOOIKOCUCTEMBI, 0OCOOCHHOCTH UX
YCTOWYUBOCTH 3KOCUCTEM. COXpaHEHHE | CYIECTBOBAHMSI.
OMOJIOrHYECKOro pazHooOpa3us [IpuBOAUTH IPUMEPHI AHTPOIIOTCHHBIX
Ha 3emuie. HKOCUCTEM CBOEM MECTHOCTH, OITUCHIBATH
emoncmpayuu: UX BUJOBOM COCTaB U CTPYKTYPY.
Tabauywl u cxemvl: KATPOLIEHO3Y. CpaBHMBATB COCTAB U CTPYKTYPY
Obopydosanue. xoiekus «Bpeaurenn | mpupoaHbIX SKOCHCTEM
BAXHEMIINUX CEJIbCKOXO3AMCTBEHHBIX M arpOdKOCUCTEM, arpO3KOCUCTEM
KYJBTYp» 1 ypOO3IKOCHUCTEM
4.5 | buocdepa — VYuenue B. U. Bepnaackoro o 6uocdepe. | PackppiBath cojiep:kaHue TEPMUHOB
rJI00abHaS ['panuiel, cocTaB v CTPYKTypa U TIOHSTHH: Ouocdepa, )KMBOE BEIIECTBO,

YKOCHUCTEMA 3EMITH

ounocdepsl. JKruBoe BEIIECTBO U €r0
¢bynkunn. OcodbeHHoctu 6nochepsl Kak

TMHAMUYECKOE PABHOBECHE.
OuenuBath Bkian B. U. Bepuanackoro




r7100aTbHON IKOCHCTEMBI.
JlnHamMuueckoe paBHOBECHE U OOpaTHasI
CBsI3b B Onocdepe.

demoncmpayuu:

llopmpemuwi: B. . BepHanckuil.
Tabauysl u cxemwvl: «O0ILIAs CTPYKTypa
ounochepr», «PacnpocTpaHeHHne KU3HHA
B Onocdepe», «O30HOBBIN dKpaH
ounochepb»

B CO37IaHME yueHus o Ouocdepe.
XapakTepru3oBaTh COCTaB OMOChEpHI,
(YHKITUH )KHUBOTO BelecTBa Ouocdepbl
U OnpeesiaTh (Ha KapTe) 00J1acTH ero
HanOOJIBLIEr0 PaCIpOCTPAHEHUSI.
[TpuBOIUTH IPUMEPHI TIPOSIBICHUS
(yHKLHMIA )KUBOTO BellecTBa Ouochepsl,
OMOre0XUMUYECKON eI TENbHOCTH
YeNI0BeKa.

[lepeuncnsaTe 0cOOEHHOCTH OHOChEpHI
KaK TJI00AJIbHOM 3KOCUCTEMBI 3eMITU

4.6 | 3aKOHOMEPHOCTH KpyroBopoTs BemiecTB PackpeiBath conepxanre TEpPMUHOB
CYIIIECTBOBAHMSI 1 OMOTEOXMMHYCCKHE ITUKJIIBI DJIEMEHTOB | M TMIOHSATHHN: 1IEJIOCTHOCTL Orocdepsl,
ouocdepsl (yraepona, a3ora). KPYTOBOPOT BEILIECTB,

3oHaNbHOCTH Ouochepbl. OCHOBHbBIC OMOTreOXUMHUYECKHUE ITUKIIBI
OMOMBI CYIITH. AJIEMEHTOB, 30HAJILHOCTH OHOCheEpHI,
/lemoncmpayuu: OMOMBI.
Tabauywl u cxemwl: «KpyroBopor OnuceiBaTh KPYrOBOPOT BEIIECTB,
yriepoaa B ouocdepe», «Kpyroropor OMOTreOXMMHUYECKHUE IUKIIBI a30Ta
a30Ta B IPUPOJICH U yriiepojaa B onocdepe.
OOBICHATH IPUUMHY 30HAIBHOCTH
ouochepsl. [lepeuncnars
1 XapaKTepHU30BaTh OCHOBHBIC OMOMBI
cymm 3eMJIn
4.7 | UenoBe4yecTBO YenoeuecTBo B Ouochepe 3emin. PackpeiBath conepxanre TEpPMUHOB

B Ouocdepe 3emiu

AHTpPOIIOTCHHBIC U3MCHCHUS
B Ouocdepe. ['mobanpHbIe

Y TIOHATHI: aHTPOIIOTEHHBIE U3MEHEHHS,
AKOJIOTUYECKUN KPU3HC, TI100aIbHbBIE




HKOJIOTUYECKUE MTPOOIIEMBI.
demoncmpayuu:

Tabauyvt u cxemvi: «IIpuMepHbIe
AHTPOIIOTEHHBIE BO3/ICUCTBUSA

Ha NpUpoay», « BaxHenme HCTOUYHUKHU
3arpsiI3HEHUS BO3/1yXa U TPYHTOBBIX
BO/», «IlouBa — BaxkHeHIIIas
cocTaBiiioIas ouochepbn», «PakTopsbl
Jerpaaanuu nous», «[[apHUKoBbIi
appexT», «DaKTOpbl paiOaKTUBHOTO
3arpsizHeHus1 ouocdepren»; Kpacnas
kaura P®, n3obpakeHus oxpaHseMbIX
BHJIOB PACTEHHUN U JKUBOTHBIX

POOJIEMBI.

XapaktepuzoBatb OUOC(hEpHYIO POJIb
YEJI0BEKa.

[IpuBOIUTE MPUMEPHI AHTPOTIOTEHHBIX
u3MeHeHu# B onocdepe.

OueHuBaTh MOCIEACTBUS 3arpsI3HEHUS
BO3yIITHOM, BOJTHOW CPEAbl, U3MEHCHUS
KJINMaTa, COKpaIIeHus
OouropazHoobpasus.

dopMyIupoBaTh COOCTBEHHYIO TTO3UIIUIO
110 OTHOILIEHHUIO K II100abHBIM

Y PETMOHAIBHBIM DKOJIOTUYECKUM
mpoOiemMam, apryMEeHTUPOBATh CBOIO
TOYKY 3pEHUS.

Ha3piBaTh NpUYMHBI TOSBICHUS
MIPUPOAOOXPAHHOU ITUKH,
pacKpbIBaTh 3HaUCHUE Mporpecca
JUTSL TIPEOJIOJICHUST DKOJIOTUYECKOTO
Kpu3uca

4.8

Cocy1iiecTBoBaHUE
IPUPOIBI
U YeJIoBeYeCTBa

CocyniecTBoBaHUE MTPUPOJIBI

1 yenoBeuecTBa. CoXpaHeHue
Omopa3HooOpasus Kak OCHOBA
YCTOMYUBOCTH OHOChEpHI.

OcHOBa palMOHAILHOTO

YIPAaBJICHUS PUPOTHBIMHU PECYPCaMH
Y WX UCTIOJIh30BaHUE.

JocTmkenus OMOJIOruu

PackpsiBaTh conepkaHue TEPMUHOB

Y TIOHATHN: pPallMOHAIIBHOE
IIPUPOIOIIOJIB30BAHNE, YCTOMYNBOE
pa3BUTHE, KODBOJOIUSL.
XapakTepu3oBaTh pallMOHAIBHOE
HCIIOJIb30BaHUE MIPUPOJIHBIX PECYPCOB;
OCHOBHBIE MOJIOKEHUS KOHLETILINN
YCTOMYMBOTI'O Pa3BUTHS




¥ OXpaHa MPUPOJIBI.
demoncmpayuu:

Tabauysl u cxemvi: «buocdepa n
YEJIOBEK

Htoro 4acoB no teme 9
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO 34

YACOB 110 ITPOI PAMME




HNEPEYEHDb (KOAUPUKATOP) PACHPEAEJEHHBIX 110 KJIACCAM
MPOBEPSIEMBIX TPEBOBAHUI K PE3YJIbTATAM OCBOEHMUSI
OCHOBHOM OBPA30BATEJBbHOM MPOIT'PAMMBI CPEJTHETO OBILETO
OBPA30OBAHUA U QJIEMEHTOB COJAEPKAHUSA 110 BUOJIOT'NU

B denepanbHbIX W pervoHaiIbHBIX NPOLEAYpax OLEHKH KadecTBa 0Opa3oBaHMS
UCIIOJIb3YETCs MepeueHb (KoaupUKaTop) paclpeelieHHbIX MO KiaccaM IPOBEPsEMBbIX

TpeOOBaHMA K

pe3ysibTataM OCBOEHHS OCHOBHOM 0O0pa30BaTENbHON MPOrpamMMbl

CpCAHCTO 06HICFO 06pa3013aH1/151 N 3JICMCHTOB COACPIKAHUA 110 OMOJIOTHH.

10 KJIACC

IIpoBepsieMble TpeOGOBaHMS K pPe3yJbTaTaM OCBOCHHUSI OCHOBHOI1 00pa3oBaTe/bHOM

NpoOrpaMMbl

Kon
MIPOBEPSIEMOTO
pe3yabTaTa

[IpoBepsieMble TPEAMETHBIE PE3YIBTAThI OCBOCHUSI OCHOBHOM
00pa3oBaTeIbHON MPOTpaMMBbl CPETHETO OOIIET0 00pa30BaHUs

1

CdopMHpPOBAaHHOCTh 3HAHMH O MECTE€ U POJM OHOJIOTMH B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHbIX HaykK, B (HOPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAapTHUHBI MHpPAa W HAYYHOTO
MHUPOBO33pPEHHUS; O BKJIAJIE POCCUUCKHX M 3apyOCKHBIX YUYEHBIX-
OMOJIOrOB B pa3BUTHE OWOJOTUU; (PYHKIMOHAIBHOW TPaMOTHOCTH
YeJIOBEKa JUIsl PEIICHUS dKU3HEHHBIX 3a7a4

YMeHue packpbiBaTh COAEpKaHUE OHOJIOTMYECKUX TEPMUHOB
Y TIOHSATHUMN: KU3Hb, KJICTKA, OpraHu3M; MeTadonn3M (0OMEH BEIIECTB
U TPEBpaIllCHHE YHEPruu), roMeocTa3 (CaMOperyJisiius), ypoBHEBas
OpraHu3aIus )KUBBIX CUCTEM, CAMOBOCITPOU3BEACHHUE (PEITPOTYKITHS),
HACJIEJICTBEHHOCTh, U3MEHYUBOCTD, POCT U Pa3BUTHE

YMeHue nznarath OMOJIOTHYECKUE TEOPUH (KJIETOYHAs, XPOMOCOMHasI,
MyTaimonHas), 3akonbl (I'. Mengens, T. Moprana, H.M1. BaBuiioBa)
U ydeHHs (0 IEHTpax MHOTO00pasusi U MPOUCXOKIEHUS KyIbTYPHBIX
pactenuii H.W1. BaBunosa), onpeaensiTh TpaHUIbl KX TPUMEHUMOCTH
K )KUBBIM CHCTEMaM

YMeHue BJIaJICTb MCTOAAMHW HAY4YHOI'O IIO3HAHHUA B OMOJIOTUH
(Ha6J'IIOI[CHI/Ie N OIIMCAHHUC KHUBBIX CHUCTEM, IIPOLCCCOB H HBJICHPIﬁ;
opraHm3anusa W  IIPOBCACHUC OMOJOTrHYECKOr0o 9KCIICPUMCHTA,
BBIABMKCHUC THUIIOTC3bI, BBIAABJICHUC 3aBUCUMOCTH MCIKAY
HCCIICAYCMbBIMHU BCIIMYMHAMMU, 00BsCHECHHE IMMOJIYUYCHHBIX PE3YJIbTAaTOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHﬂTHﬁ, TCOpI/Iﬁ U 3aKOHOB; YMCHHUC
ACJIaTb BbIBOAbI HA OCHOBAHUWU ITOJIYYCHHBIX pCBYJ'IBTaTOB)




YMeHue BBIACTATh CYIIECTBEHHBIC TPHU3HAKH BHUPYCOB, KIIETOK
MPOKApPUOT M D3YKAPUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPTaHM3MOB;  OCOOCHHOCTH  TIPOIECCOB ~ OOMEHa  BEIIECTB
W TIpEBpaIlCHHs] SHEPTUU B KIETKE, (POTOCHHTE3a, MIACTHYECKOTO
U DHEPreTMYecKoro oOMEeHa, XEMOCHHTE3a, MHTO03a, Meho3a,
OIJIOJIOTBOPEHHSI,  PAa3MHOXKCHHS, HHIWBUIYATbHOTO  Pa3BUTHS
opranu3ma (OHTOTeHE3)

YMeHue NpUMEHATh MOJyYEHHbIE 3HAHUS 1  OOBSCHEHMS
OMOJIOTHYECKUX MPOLIECCOB U SIBICHUH, JUIA IPUHATHUS MPAKTUIECCKIX
pelIeHH B MOBCETHEBHOM JKMU3HU B LIESAX 0OecreueHns 0€30MacHOCTH
CBOETO 3/J0POBBbSl M 3JI0POBbS OKPYKAIOIIMX JIFOJIEH, COOMIOAEHUS
HOPM TPAMOTHOTO NOBEICHUS B OKPYXAIOUIEH MPUPOJHON CpEIE;
NMOHMMaHWE  HEOOXOJMMOCTH  HCIOJB30BAaHUS  JOCTHIKEHUI
COBPEMEHHOM OHOJIOTUM U OUOTEXHOJOTHM Jii paluOHaIbLHOTO
IPUPOIOTIOIB30BAHUS

YMeHue peuiaTb JJICMCHTAPHBLIC I'CHCTHYCCKUC 3aJla4d Ha MOHO-
)51 I[I/IFI/I6pI/I,Z[HOC CKpCHIMBAHUC, CLCIIIICHHOC HacCJICOAO0BaHUC,
COCTaBJIATH CXCMbI MOHOFI/I6pI/II[HOFO CKpCIINBAHUA
AJI1 IPpEACKAa3aHuA HACIICJOBAHUS ITPHU3HAKOB Y OPTaHU3MOB

YMeHHe BBITIOJNHATH J1a00paToOpHble U TMPAKTHYECKHUE PaOOTHI,
coOnofaTh MpaBWwia MpU paboTe ¢ y4eOHBIM U J1a0OpPaTOPHBIM
000pyI0BaHHEM

YMeHue KpUTHYECKH OICGHUBATh U MHTEPIIPETUPOBATH MH(POPMAITUIO
OMOJIOTMUECKOTO  COJICP)KaHMS, BKJIIOUYAIOIIYIO  TICEBJIOHAYYHBIC
3HaHUSA W3 pPa3audHbIX HcTouHUKOB (CMMU, HaydHO-TIOMyJIsipHBIE
MaTepuajbl); STUYECKHE AacleKThl COBPEMEHHBIX HCCIICIOBAHUI
B OMOJIOrNH, MEIUIIMHE, OMOTEXHOIOTUU

10

YMeHue co3iaBaTh COOCTBECHHBIC TUCHMEHHBIC U YCTHBIC COOOIICHHUS,
0000111251 OMOIOTHYECKYI0 MHPOPMAIINIO U3 HECKOJIBKUX UCTOYHUKOB,
IPaMOTHO WCIIOJIh30BaTh MOHATHHHBIN anmapat OHOJIOTHH

IIpoBepsieMble 3JIEMEHTBI COAEPKAHUSA

Kon [TIpoBepsieMbli 3JIEMEHT COJIEPIKAHUS
1 buonorus kak Hayka
1.1 buonorus — Hayka o xuBoi npupone. Ponp OGuonoruu B GopmMupoBaHUU
COBPEMEHHOM Hay4yHON KapTHUHBI Mupa. CructeMa OMOJOTHYECKUX HAyK




1.2

MeTonel TIO3HAaHMA KUBOW TpHPOIbl (HAOMIOAEHUE, OSKCIICPUMEHT,
ONMCaHNEe, U3MEPEHUE, KIacCU(pUKAIM, MOACINPOBAHUE, CTATUCTUYECKAS
00paboTKa JaHHBIX )

JKuBbIe CUCTEMBI M UX Oopranmn3anus

2.1

JKuBbie cucteMbl (OMOCHCTEMBI) KaK TMpeaMeT H3yYeHHUs] OHOJIOTHHU.
CpoiicTBa GMOCHCTEM M X pazHOOOpa3ue

2.2

VYpoBHU OpraHuzany OMOCUCTEM: MOJIEKYJISIPHO-TEHETUUECKUM, KIETOYHBIM,
OpraHU3MEHHBIH, TOMYJISIIMOHHO-BUI0BOI, S5KOCHCTEMHBIH, OrochepHbIit

XHUMHYECKHI COCTaB U CTPOCHHUC KIICTKH

3.1

XHUMHYECKHH COCTaB KJIETKH. XHUMHYECKHE DJIEMCHTHI: MaKpO3JICMCHTHI,
MHUKPOIJICMCHTBI. Bona N MHHCpPAJIBbHBIC BCIICCTBA. qDYHKLII/II/I BOJBI
N MUHCPAJIBHBIX BCIICCTB B KJICTKC. HozmepmaHHe OCMOTHYECKOTO OanaHca

3.2

benku. CocraB u crpoeHue 0eaKoB. AMUHOKHCIOTHI — MOHOMEpPHI OEJIKOB.
He3ameHumble M 3aMEHHMBIE AMHHOKHMCIOTBI. AMWHOKHCIOTHBI COCTaB.
YPOBHU CTPYKTYypbl O€IKOBOM MoOJeKynbl (TepBUYHAs, BTOpPUYHAS,
TPETUYHAs] M YETBEPTUYHAs CTPYKTypa). XUMHUYECKHE CBONCTBa OEIKOB.
buonorunueckne GpyHKIUNA OEIKOB.

depmeHTHl — Ouosiormyeckue Katanuzatopel. CrpoeHue QepmeHTa:
aKTUBHBIN LIEHTp, cyOcTpaTHas cneuuduunocts. KodhepmenTrsl. ButamMuHsl.
OTinnuns GepMEHTOB OT HEOPraHUYECKUX KaTalu3aTOPOB

3.3

YrieBoabl: MoOHOcaxapuabl (IJIrOKo3a, pubo3a U Ae30Kcupubo3a),
aucaxapuibl (caxaposa, JaKkTo3a) W MoJiucaxapubl (Kpaxmal, TJIUKOTeH,
1eJUTI0103a). buonornueckue PyHKIIUU YTIEBOIOB.

Jlunuasl:  Tpurauuepuabl, crepounnl, (ochomunuasl. ['mapoduiabHO-
rusipooOHbie cBoiicTBa. buonormveckue pyHkuuu aunuaoB. CpaBHEHUE
YTJICBOJIOB, OCTKOB M JTUMHUI0B KaK HCTOYHUKOB SHEPTUHU

3.4

HyxnennoBele xucnorel: JIHK u PHK. Hykneornnsr — MoHOMEpHI
HYKJIeMHOBBIX KucnoT. Ctpoenue u ¢pynkuuu JJHK. Ctpoenue u ¢pyHkuuu
PHK. AT®: crpoenue u pyHKIIUU

3.5

]_II/ITOJ'IOFI/IH — HayKa O KJICTKE. Knerounas TCOpuUs. MCTOIIBI HN3Y4YCHMHS KIICTOK

3.6

Knerka kak menoctHas >kuBasi cucrtema. OOmme NpU3HAKA KIIETOK:
3aMKHYyTasi HapyxHas MeMOpana, moJekyisl JIHK kak renernueckuit
anmnapar, CUCTeMa CUHTe3a OeJika

3.7

Tunel KIETOK: dyKapuOTHYECKass W mpokapuoTudeckas. OcoOeHHOCTH
CTpOEHHUSI TpoKapuoTH4YecKod KieTku. KierouHas cTeHka OakTepuil.
Crpoenue 3ykapruoTHUecKol KieTKH. OCHOBHBIE OTJIMYWS PACTUTEIBHOM,
JKUBOTHOM U TPUOHOM KIIETKU




3.8

[ToBepXHOCTHBIE CTPYKTYPhI KJIIETOK — KJIETOYHAS CTCHKA, TJIMKOKAJIUKC, UX
bynkuun. [lnazmatudeckas MeMOpaHa, €€ CBOWCTBA W (DYHKITUH.
[Mutommasma u ee opraHowabl. OgHOMEMOpAaHHBIE OPTaHOWIBI KIICTKU:
supomazmaruueckas cetb (OIIC), ammapat ['odabmXu, JTU30COMBI.
[ToryaBTOHOMHBIE ~ OpTaHOWABI  KJIETKH: MUTOXOHAPWHU,  TUTACTHIIBI.
[TpoucxoxieHre MUTOXOHAPUM U TIacTua. Buasl miactua. HememOpaHHbie
OpraHouAbl KJIETKU: PUOOCOMBI, KJIETOYHBIA IEHTP, PECHUYKH, JKTYyTHKHU.
OyHKIMU OPraHOMJI0B KJIETKU. BKitoueHus

3.9

Anpo — perynaropHblil 1IeHTp KieTku. CTpoeHue sijpa: sjaepHas 000JI04Ka,
KapHoIlUIa3Ma, XpOMATHH, SIIPBIIIKO. XPOMOCOMBI

3.10

TpaHCnoOpT BEHIECTB B KIETKE

>KI/I3HCI[€51TCJ'IBHOCTB KJIICTKH

4.1

OOMeH BelecTB, WM METabO0IM3M. ACCUMIISIIUS (TUIaCTUYECKUN OOMEH)
U JUCCUMUJISIUSA (PHEPreTUYeCKuid OOMEH) — JBE CTOPOHBI E€IMHOTO
npoiiecca Merabonu3ma. Tumbl oOMeHa  BEHIECTB:  aBTOTPO(HBIN
u rereporpodusiii. Pons dhepmeHTOB B OOMEHE BEIIECTB U IMpEBpalllEHUU
OHEPTUU B KJIETKE

4.2

®orocunte3. CBeroBas u TemMHOBas (Ha3pl (orocuHTe3a. Peakiuu
dbotocunTeza. DddexkTuBHOCTH (oTOCHHTE3a. 3HadYeHHWE (POTOCHHTE3a
JUTSL KU3HM Ha 3emiie. BrnusiHue ycnoBuii cpenbl Ha (POTOCUHTE3 U CIIOCOOBI
MOBBIIIEHHUS €T0 MMPOTYKTUBHOCTH Y KYIbTYPHBIX PACTCHHM.

XeMOCuHTE3. XEMOCUHTE3Upyroue OakTepuu. 3HAYEHUE XEMOCHHTE3a
JUIS KW3HU Ha 3eMiie

4.3

DHepreTuueckuii oOMeH B KieTke. PaciuernyieHue BelecTB, BbIAEICHUE
U aKKyMYJUPOBAHUE SHEPIHM B KIIETKE. JTalbl YHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buasl. Kuciaopoanoe okuciieHue, Wi KIETOYHOE
npixanue. D(PPEeKTUBHOCTH IHEPTETUIECKOTO 0OMEHA

4.4

Peaknmm matpuunoro cumHTe3a. I'eHermyeckas wuHpopmamms u JIHK.
Peanu3zanus reHeTrnaeckoit nHGopMaiuy B KIeTKe. | eHeTHYeCKuii KO U ero
cBorcTBa. TpaHckpumniusas — wmarpuuHbld cuHTe3 PHK. Tpancnsamus —
oumocunTe3 Oenka. KomgupoBanue amMuHOKHUCIOT. Ponap  pubocom
B OHMocuHTe3e Oenka

4.5

Heknerounsie ¢GopMbl XKU3HU — BHPYCHL. VICTOpHSI OTKPBITHS BHPYCOB
(.M. WBanoBckuit). OCOOEHHOCTH CTPOCHHS U IKU3HEACATEIHLHOCTH
BUpycoB. bakrepuodaru. bonesnu pacTeHui, >KMUBOTHBIX U YEJIOBEKA,
BbI3bIBa€Mble BHUpycaMu. Bupyc ummyHonedunura uenoBeka (BUY) —
Bo30yautens CIIWa. [Ipodunaktuka pacrnpocTpaHeHHs BHUPYCHBIX
3a00JIeBaHU




PaszmHOXkeHHNE N HHAUBUAYAJIBHOC PA3BUTHUC OPIraHNU3MOB

5.1

KieTouHblii UK, WK SKU3HEHHBIN MK KieTku. MHTepdaza u MHUTO3.
[Ipouecchl, mnporekaromue B wuHTepdaze. Perumkanus — peaxius
matpuuHoro cunteza JIHK. Ctpoenue xpomocoM. XpoMOCOMHBII HabOp —
KapuoTun. JUNmougHbBlA W TalUIOMAHBIA  XPOMOCOMHBIE — HaOOpHI.
Xpomatuael. LluTomornueckue OCHOBBI Pa3MHOKEHUS U MHANBUYAIBHOTO
pa3BUTHUS OPraHU3MOB.

Henenue knetkn — muto3. Cragum mutosza. IIpouecchl, mpoucxonsiiue
Ha Pa3HbIX CTAAUAX MUTO3a. bHOIOrM4eCKnid CMBICIT MATO3a

5.2

®opmbl pa3MHOKEHHS OpraHU3MOB: Oecrionoe U nojosoe. Buasl 6ecrionoro
Pa3MHOKEHUS: JEJIEHUE HaJABOE, NMOYKOBAHME OJHO- U MHOTOKJIETOYHBIX,
CopooOpa3oBaHue,  BEreTaTUBHOE  pa3MHOXeHue.  VcKyccTBeHHOE
KJIOHHPOBAaHNE OPTAaHU3MOB, €TO 3HAUYEHUE JITISI CENIEKIINU

5.3

[TonoBoe pa3MHOXKEHHUE, €r0 OTIUYHUS OT OSCIIOJIOTO.

Meiio3. Cragun menosa. [Iponecchl, MpOMCXOAIINE HA CTAAUSAX MENo3a.
[ToBenenne xpomocoMm B Meno3e. Kpoccunrosep. buonornuecknii cmbica
1 3HaUYCHHE MeHo3a

5.4

["ameTorenes — mpouecc 00pa3oBaHUs MOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBble »kene3bl: CEMEHHUKH W AUMYHUKU. OOpa3oBaHHE W pPA3BUTHE
MOJIOBBIX KJIETOK — TaMmeT (CIepMaTO30M/l, SIULEKIETKa) — CIepMaToreHes3
u ooreHe3. OCOOEHHOCTH CTPOCHHMS SIMIIEKIETOK U CIIEPMAaTO30UA0B.
OmnonorBopenue. [laprenorenes

5.5

NunuBuayansHoe pa3BUTHE (OHTOTE€HE3). OMOpPHOHAIBHOE pPa3BUTHE
(omOpuorenes). JTambl 3MOPHOHAIBHOTO PA3BUTHUS Y TO3BOHOYHBIX
KUBOTHBIX: IPOOJIEHUE, TacTpyJsIus, opranoreHes. [loctamOproHamsHOE
paszButue. TuIbl MOCTIMOPHOHATIBHOTO pPAa3BUTHS: TPSIMOE, HEMPsIMOe
(inuymHOuYHOE). BiusgHMe cpenbl Ha pa3BUTHE OPraHU3MOB; (PaKTOPHI,
CTIOCOOHBIE BBI3BIBATh BPOXKJICHHBIC YPOICTBA.

Poct u pasButue pacrenuii. OHTOreHe3 IIBETKOBOTO PACTEHHs: CTPOCHHE
CEMEHHM, CTaJANU Pa3BUTHUS

HaCHeﬂCTBCHHOCTB N UBMCHYHUBOCTDH OPIraHU3MOB

6.1

IIpenmer u 3amauum reHeTuku. lcropus pasBuTus TeHETUKH. Bkian
POCCHUICKHMX M 3apyOEKHBIX YYEHBIX B pa3BUTUE T€HETUKH. MeTojbl
IeHETUKU  (TUOPUIIOJIOTUYECKUHM, LUTOTEHETUYECKUH,  MOJIEKYJISPHO-
reHeTudyeckuil). OCHOBHBIE TIE€HETHYECKHE TOHATHSA. ['eHeTnueckas
CUMBOJIMKA, UCIIOJIb3yeMasl B CXEMax CKpeLUBaHUN

6.2

3aKOHOMEPHOCTH HACJIEe0BaHMs MPU3HAKOB, ycTaHOBIEHHBIE ['. Mennenem.
MonorubpuHoe CKpemmBaHue. 3aKOH €IUHOOOpa3us THOPHIOB MEPBOTO




nokoJicHusi. [IpaBuio NOMUHUpPOBaHUS. 3aKOH PpACIICIUICHUS MPU3HAKOB.
['unioresa ynctoTel raMeT. [1oHOE ¥ HEMOJTHOE TOMUHUPOBAHUE.
JluruOpugHoe  cKpemuBaHWe. 3aKOH  HE3aBHCHMOTO  HACIEAOBaHUS
npu3HakoB. lluToreHeTnyeckne OCHOBBI IUTHOPUIHOTO CKpEIIMBAHUS.
AHanuzupymoniee  ckpemuBaHue.  Mcmonb3oBaHUE — aHAM3UPYIOUIETO
CKpEITUBaHMS JJIs ONpe/IeJIeHNs TeHOTUIIa 0COOH

6.3

CuennieHHoe  HacienoBaHue — npusHakoB. Pabora T.  Moprana
[0 CLEIUICHHOMY HacJelIOBaHUIO TeHOB. HapyieHue cuernseHus reHoB
B pe3yJibTaTeé KPOCCHUHIOBEpa. XPOMOCOMHAs TEOPHUsSl HACIIECTBEHHOCTH.
['eHeTMUECKHUE KApTHI.

['enetnka noma. XpoMOCOMHOE OMPEAEIEHUE MM0JIa. AYyTOCOMBI U MOJOBBIE
XpOMOCOMBI. ['oMOraMeTHble U rereporaMeTHbie opranu3Msl. HacinenoBanue
IIPU3HAKOB, CLEIJIEHHBIX C II0JIOM

6.4

MN3MeHYNBOCTb. Buner W3MEHUYHMBOCTH: HeHacleACTBECHHAas
M HacJleACTBEHHasA. Poyb cpeapl B HEHACIEICTBEHHOM W3MEHYMBOCTH.
XapakTepucTuka MOJU(PUKAITMOHHON M3MEHYMBOCTH. BapumarmoHHBIN psif
W BapuainMoHHas kpuBasd. Hopma peaknum npusHaka. KonamdecTBEHHBIE
M KauyeCTBCHHBbIE TPU3HAKM W WX Hopma peakuud. CBolicTBa
MOU(DUKAITMOHHONW U3MEHUUBOCTH

6.5

HacnenctBennasi, Wi TeHOTUIIMYECKAsl, M3MEHYMBOCTh. KoMOMHaTHBHAs
W3MEHYMBOCTh. Mel03 U TMOJOBOW MPOIECC — OCHOBA KOMOWHATHBHOU
W3MEHYMBOCTU. MyTalimoHHasi u3MeHUUBOCTh. Kitaccudukarus myTaruii:
FEHHBbIE XPOMOCOMHBIC, T'€HOMHbIE. YacToTa W TPUYMHBI MYyTalMi.
Mytarennsie (hakTopbl. 3aKOH TOMOJIOTUYECKUX PSOB B HACIICICTBEHHOMN
m3MeHunBoctu H.M. BaBunosa

6.6

I'enetnka denoBeka. Kapuotun denoBeka. OCHOBHBIE METOJbI T'€HETHKU
4EJIOBEKA: reHeaJIoTuYeCKUi, OJIM3HEIIOBBIH, LIUTOTCHETUYECKU,
OMOXUMHUYECKUN, MOJICKYJIIpHO-TeHeTHUeCKui. COBpEeMEHHOE OTIpEeIeTICHUE
TEHOTHUIA: TOJHOTEHOMHOE CEKBEHUPOBAHHME, T'€HOTHUIIHMPOBAHUE, B TOM
yucne ¢ nomompio [TIP-ananu3a. HaciaencrBenHble 3a001eBaHMs YeJIOBEKA:
reHHble 00Jie3HH, OOJIE3HM C HACJEICTBEHHON MPeIpaciiooKeHHOCTBIO,
XpOMOCOMHBIE OoJie3HH. CoMaTH4YeCKUe U TEeHEpPATUBHBIC MYTAaIIUH.
[IpuHIMIBI 3M0pOBOTO 00Opa3a JKM3HW, JUATHOCTHUKH, MPOGUIAKTHKA
u JICUYCHMUS T€HETUYCCKUX OoJIe3HEN. MenuKo-TeHETHYECKOE
KOHCYJIbTUPOBaHUE. 3HAUYCHUE MEIUIIMHCKOW T€HETUKH B MPEIOTBPALLICHUN
1 JICYEHNH F'eHETUYECKHUX 3a00JIEBAaHUI YeI0BEKA

Cenexmust oprann3MoB. OCHOBBI OMOTEXHOJIOTHI

7.1

Cenekuysa Kak HayKa U MPOLECC. 3apOKICHUE CEIEKIHMH U JOMECTUKALIUS.
Yuenue H.M. BaBwioBa o 1eHTpax NPOUCXOXKACHUS W MHOTO00pasus




KyJIbTYPHBIX pacTeHUi. LIeHTpBI MPOMCXOXKIEHUS TOMAIIHUX KHUBOTHBIX.
Copt, nopoaa, mraMmm

7.2

CoBpemeHHbIE METOIbI ceNeKIuu. MacCcoBbI M MHAMBUAYAJIbHBIA OTOOPHI
B CEJNEKUMM pacTeHHMii Hu  KUBOTHbIX. OIEHKa  3KCTephbepa.
biv3kopo/icTBEHHOE  CKpelMBaHue — HWHOpuauHr. Yucras JauHUA.
CkpelrBaHue 4YUCTBIX JIMHUWA. ['erepo3nc, wWiaM TruOpuUaHAs CHIIA.
Heponcteennoe ckpenuBanne — ayTopuauHr. OTaaieHHAs THOPUIA3AIIS
u ee ycnexu. VICKyCCTBEHHBI MyTareHe3 M IMOJyYEHHE IOIUIUIOUOB.
JIoCTHKEHHUSI CeJIEKIIUU PACTEHUM, dKUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buoTtexHosiorua Kak OTpacib MPOU3BOJACTBA. I'€HHAs WHXKEHEPUS. ITarlbl
co3nanus pekomonHanTHol JIHK m TpaHcrenHbix opranu3mMoB. Kierounas
nxkeHepud. KiietouHble KyabTypbl. MEUKPOKIOHAIBHOE PAa3MHOKEHUE
pactenuid. KiloHMpOBaHHE BBICOKONIPOAYKTHUBHBIX CEIBCKOXO35MCTBEHHBIX
OpraHu3MOB. DKOJIOTHYecKHe U 3tnueckue rnpodaemsl. MO — renernuecku
MOIU(DUITIPOBAHHBIE OPTaHU3MBbI




11 KJIACC

IIpoBepsiemble TPeOOBaHMA K pPe3yJbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTe/IbHOM

NporpaMMbl

Kon
MIPOBEPSIEMOTO
pe3yJibTara

[IpoBepsieMble IPEeIMETHBIE PE3YJIbTAThl OCBOEHUSI OCHOBHOM
o0pa3oBaTeIbHON MPOTpaMMBbl CPEIHET0 OOLIEro 00pa30BaHUs

1

ChopmMupoBaHHOCTh 3HAHUN O MECTE M POJIM OWOJIOTHH B CHUCTEME
HAyyHOrO0 3HAaHHUA ECTECTBEHHBIX HAayK, B (OpMHpOBaHUU
COBPEMEHHOM €CTECTBEHHOHAy4YHOH KapTUHBI MHpa U HAYYHOIO
MHUPOBO33PEHUS; O BKJAJE€ POCCHUMCKUX M 3apyO€kKHBIX YUEHBIX-
OHOJIOrOB B pa3BUTHE OWONOrUH; (PYHKIHMOHAIBHOW TIPaMOTHOCTHU
YeJIoBeKa /ISl pelIeHUs] )KU3HEHHBIX 3aja4

YMeHue packpeiBaTh COJACpKaHHE OHOJIOTMYECKUX TEPMUHOB
Y TIOHSATHUHN: BHJI, TIOMYJISANNS, TeHOPOHI, SBOIOIHS, IBUKYIIUE CHIIBI
(dakTops) ABOJIIOIUH, PUCIIOCOOJIEHHOCTh OpPraHU3MOB,
BUJI000pa30BaHUE,  IKOJOTUYECKUE bakTophl, HKOCUCTEMA,
MPOJYIEHThI,  KOHCYMEHTBI,  PEAyLEHThl, IEeMU  IMHUTaHHUS,
HKOJIOTHYECKasl MUpaMuia, OMoreoreHos, onocdepa

YMeHne wuznaraTh OMOJOTUYECKHUE TEOpUU (IBOJIOIMOHHAS TEOPHUS
Y. JlapBuHa, CHHTETHYECKas TEOpUS  DBOJIIOLUH), 3aKOHBI
M 3aKOHOMEpHOCTH  (3apopsimieBoro cxojactBa K.M. bopa,
YepelOBaHUS  TJIABHBIX  HANpaBJIECHUW W  MOyTE€d  SBOJIIOIUU
A.H. CesepuoBa, yuenuss o Ouochepe B.U. Bepnauckoro),
ONPEIETSATh TPAHULIBI UX MPUMEHUMOCTHU K KUBBIM CHCTEMaM

YMeHHne BIaJeTh METOJaMU HAyYHOTO II03HAHWS B OHOJIOTHH
(HaOJsroZieHMe W OMKCaHUE >KUBBIX CHUCTEM, MPOLIECCOB U SIBIICHUIA;
OpraHu3aiuss W MPOBEICHUE OHOJIOTMYECKOIO0 OSKCICPHUMCEHTA,
BBIJIBUKEHUE  TUIIOTE3bl;  BBISBIICHWE  3aBUCUMOCTH  MEXIY
UCCJICTyEMBbIMH BEIMUMHAMH, OOBSICHCHUE TIOJYUYEHHBIX PE3yIbTaTOB,
WCITOJIb30BAaHHBIX HAYYHBIX IOHSATUH, TEOPHUH M 3aKOHOB, YMCHHE
JIeNaTh BBIBOBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTATOB)

YMeHue  BBIACIATH  CYIIECTBEHHBIC  TPU3HAKK  CTPOCHUS
OMOJIOTUYECKUX OOBEKTOB: BHJOB, IMOMYJISALUN, MPOIYIEHTOB,
KOHCYMEHTOB,  PEIYyIICHTOB,  OHOTCOIICHO30B U  DKOCHUCTEM;
OCOOEHHOCTH  TPOIECCOB  HACIEICTBEHHOH  HM3MEHYMBOCTH,
€CTECTBEHHOTO O0TOOpa, BHI000pa30BaHMs, MPHUCTIOCOOICHHOCTH
OpPTaHWU3MOB, JICHCTBHS 3KOJOTHYECCKHX (AKTOPOB HA OPTraHU3MBEI,
IIepeHOCa BEIIECTB U MTOTOKA SHEPTHH B SKOCHCTEMaX, aHTPOIIOTCHHBIX




U3MEHEHUH B DKOCHCTEMaX CBOCH MECTHOCTH, KPYyTrOBOPOTa BEIIECTB
1 OMOTEOXMMHYECKUX ITUKIIOB B Onocdepe

YMeHue NpUMEHATh MOJyYEHHbIE 3HAHUS [  OOBSCHEHHMS
OMOJIOTMYECKUX MPOLIECCOB U SIBICHUH, Ul IPUHATUS MPAKTUYECKUX
pelleHui B MOBCEAHEBHOM KU3HU B LIETSX 00ecTieueHus: 0e30MacHOCTH
CBOETO 3/J0pPOBbS M 3JI0POBbS OKPYXKAIOIIMX JIFOJEH, COOIMIOACHUS
HOPM TPAMOTHOTO TOBEJCHUA B OKPYXKAIOWIECH MPUPOAHON CpEXE;
IIOHUMaHUe HEOOXOAUMOCTH UCIIOJIB30BAHUSL ~ JTOCTHIKCHUH
COBPEMEHHOM OMOJIOTUHU I PAllMOHATIBHOIO MIPUPOI0NOIB30BaHNUS

YMeHue peuiaTb 3JICMCHTAPHBIC OMOJIOTUYECKHE 3aJa4n, COCTaBJIATDH
CXCMEI IICPCHOCA BCUICCTB K OHCPIUU B 9KOCUCTCMAX (HGHI/I HI/ITaHI/IH)

YMeHue BBINIOJNHATH J1a00paTopHble U MPAKTHYECKHUE PaOOTHI,
coOiofaTh MpaBWwia MpU paboTe ¢ y4eOHBIM U J1a0OpPaTOPHBIM
00opyI0BaHHEM

YMeHHe KPUTHUECKH OLIEHUBATh U UHTEPIPETHUPOBATH UHPOPMAIIHIO
OMOJIOTUYECKOTO  COJEp)KaHMs, BKIIOYAIONIYIO TIICEBJOHAYyYHbBIC
3HaHHMS W3 pa3nuuHbIX ucTouHMKOB (CMU, HayuyHO-TIOMYJISpHBIE
MaTepuabl); pacCMaTpUBaTh TJI00ATBHBIE SKOJIOTMYECKUE MPOOIEMbI
COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
MTO3ULINIO

10

YMeHue co3iaBath COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOILIEHHUS,
0000111251 OMOJIOTMYECKYI0 HHPOPMAITUIO U3 HECKOJIbKUX UCTOUHHUKOB,
TPaMOTHO HCTIOIh30BaTh MOHATUIHHBIN anmapaT OMoIoTuu

IIpoBepsieMble 3JIEMEHTBI COAEPKAHUSA

Kon IIpoBepsieMBbll DIIEMEHT COAEPKAHUS
1 DBOJIIOIIMOHHAST OMOJIOTHS
1.1 DBOJIIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CuzerenscTBa HBOMIONUU. [lameoHTONOrMYEcKUe: MOCIEe0BATEIbHOCTh
MOSIBJICHUS BUJIOB B TAJICOHTOJIOTMYECKON JICTOMHUCH, TIEPEX0IHbIC (DOPMBI.
buoreorpadguyeckue: cxoactBo u paznuuue ¢dayH U GJIop MaTEpUKOB
¥ OCTPOBOB. DMOPHUOIOTHYECKUE: CXOJICTBA U PA3IUYKs SMOPUOHOB Pa3HbBIX
BUJIOB TO3BOHOYHBIX. CpaBHUTEIHbHO-AaHATOMUYECKHE: T'OMOJIOTUYHBIE,
aHaJIOTMYHbIE, PYJUMEHTapHbIE OpraHbl, araBU3Mbl. MoJeKyJspHO-
OMOXUMHUYECKHE: CXOJCTBO MEXAaHMW3MOB HACJEACTBEHHOCTH W OCHOBHBIX
MEeTa0O0JMYECKUX MyTeN Y BCEX OPTraHU3MOB




1.2

OpomounonHass Teopus Y. [lapsBuna. Ilpennochbuiku BO3HUKHOBEHUS
TapBUHU3MA. J[BHOKYIITHE CHITBI ABOJTFOITMHU BUIOB 10 JlapBuHy (M30BITOYHOE
pa3MHOXCHHE TpPU  OTPAHUYCHHOCTH  PECYpPCOB,  HEOIpEACIICHHAS
W3MEHYHMBOCTH, 00pH0a 3a CyIIECTBOBAHKE, €CTECTBEHHBINA OTOOP)

1.3

Cunrernueckass teopust 3Boitouuu (CTD) U OCHOBHBIE €€ MOJIOKEHUS.
MuxkposBosmouus. [Tonysanus Kak eIMHALIA BUIA U YBOJIIOLIUH

1.4

JiBrokymme cuibl ((pakTopsl) 3BOJIIOLUUU BUAOB B IpUpoJie. MyTalMOHHBIHI
npouecc M KOMOMHATHMBHAsT HM3MEHYMBOCTh. llOMyssIIMOHHBIE BOJIHBI
u gapeid renoB. M3zomaumss u  wmurpamus. EcrtecTBeHHBI OTOOp —
HanpapJOUMi GakTop 3BomtoIUH. POPMBI €CTECTBEHHOTO 0TOOpA.
[Tpucrioco6ieHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BOJOLUU. [Ipumepbl
IPUCHOCOOJIEHUI Y OpraHu3MoB. ApoMop(d03bl U UAHOATANTALUH.

Bun wu BupooOpazoBanme. Kpurepun Buma. OcHoBHbIEe — (OPMBI
BUJ1000pa30BaHus: reorpauieckoe, IKOJOTUUECKOe

1.5

MakpoaBosorusi. PopMbl  IBOJIIOLMH:  (UIIETUYECKAs, JMBEpreHTHa,
KOHBEPreHTHas, napauienapHas. HeoOpatuMocTs 3BOMIONMH

BO3HUKHOBEHHUE U Pa3BUTHUE KU3HU Ha 3eMJie

2.1

JloHay4yHbIEe TIpENCTABICHUS O 3apOXICHUM >XW3HHW. HaydHble TUNOTE3bI
BO3HMKHOBEHUS JKM3HU Ha 3emiie: aOWOTeHe3 U MaHCIepMus. XuMUYecKas
ABOIOLHUS. DKCIEPUMEHTAIBHOE MOATBEPKICHUE XUMHUECKON ABOJIOLINH.
HauanbHble sTanbl Ouosiormdyeckod spofonuu. [unoreza PHK-mupa.
[TepBbie KIETKU M UX 3BOIONUSA. DOPMUPOBAHUE OCHOBHBIX T'PYI KUBBIX
OpraHu3MOB

2.2

PazButue xu3Hu Ha 3emie 1o spaM M nepuojam. Karapxeil. Apxeickas
U mpoTepo3oiickas dpwl. [lameo3olickas 3pa U ee mepuoIbl: KeMOPUNCKUA,
OpPJIOBUKCKHW, CUIYPUMCKUH, NEBOHCKUM, KaMEHHOYTOJbHBIN, MEPMCKUM.
Me3so30lcKas 3pa U €€ NepUoIbl: TPUACOBBIN, FOPCKUN, METIOBOMU.
KaliHo3olickass 32pa W €€ TEepuoAbl: MaJCOTCHOBBIM, HEOTEHOBBIH,
AHTPONOTEHOBBIN. XapaKTEPUCTHUKA KJIMMATa U I€OJOTHYECKUX MPOIECCOB.
OCHOBHBIE 3Tamnbl HBOJIOLNUAM PACTUTEIBHOIO W KMBOTHOTO MHUpa.
ApomMopdo3bl y pacTeHUH U )KUBOTHBIX. [10siBIICHHE, pacliBET U BHIMUPAHUE
TPYIII )KUBBIX OPTAaHU3MOB

2.3

Cucrema OpraHH4YCCKOIro MHpa KaK OTPa)XKCHUC DSBOJIIOIHUU. OCHOBHBIC
CUCTCMATUUYCCKUC I'PYIIIIbI OPraHu3MOB

2.4

9BOHIOIII/I}I YCJIOBCKA. AHTpOHOJ'IOFI/I}I KaK HayKa. PazBurtue Hpe,IICTaBJIeHI/Iﬁ
O MMPOUCXOXKACHUN YCIIOBCKA. MCTO,Z[I)I HU3Y4YCHHA aHTPOIIOICHESA. CXOI[CTBa
U pasjmdusad  4YCJIOBCKa W JKHUBOTHBIX. CucremMarudeckoe IIOJIOKEHHE
YCI0BCKaA.




JBwxymme  cuiel  (pakTopel) — aHTpomoreHesa.  HacnenctBeHHas
U3MEHYMBOCTh M €CTECTBEHHBIH OTOOp. OOIIEeCTBEHHBIM 00pa3 KHU3HH,
W3TOTOBJIEHUE OPYAHI TPY/ia, MBIIUIEHUE, PEYb

2.5

OCHOBHBIE CTaIMX ¥ BETBU JBOJIFOLIUH YEJIOBEKA: ABCTPAIONUTEKH, YenoBek
yMenblii, YenoBek mpsMoxondmuni, YermoBek HeaHAEPTaIbCKAN, YermoBek
pasyMHbId. Haxogku HMCKOMaeMbIX OCTAaHKOB, BpPEMS CYIIECTBOBAHUSA,
00J1aCTh paclpocTpaHeHusi, 00bEM roJIOBHOTO MO3r'a, 00pa3 )KU3HH, OpYIHsI

2.6

YenmoBeueckue pacbl. OcCHOBHbIE OONBIIME  pacbl:  E€BPONEOUTHAs
(eBpaswmiickas), HErpo-aBCTpaJOUJIHAs (PKBATOpHaJIbHAs), MOHTOJIOU IHAS
(a3maTtcko-amepukaHckas). UYepTbl MPHUCIIOCOOTIEHHOCTH IpeCTaBUTENEH
YeJIOBEUECKUX pac K YCIOBHSIM CYyIIECTBOBaHUS. EJMHCTBO uenoBEYECKHX
pac. Kputuka pacuzma

Opranusmsl U OKpyXKarolias cpeaa

3.1

DKOJIOTHS KaK HayKa. 3a/1a4d U pa3Aeiibl 3KOJIOTUU. METOIbI 3KOJIOTUYECKHUX
UCCIeNOBaHUM. JKojormdyeckoe wmupoBos3peHue. Cpeapl oOuTaHus
OpraHU3MOB: BOJHAs, Ha3€MHO-BO3AYIIIHAS, MTOYBEHHAS,
BHYTPUOPTaHU3MEHHAs

3.2

Okonoruueckue (daktopel. Knaccuduxaiums skonorudeckux (HakTopos:
abnoTnyeckue, OMOTUUECKUE U aHTPOIIOTEHHBIE. J[eficTBHE SKOTOTUYECKHUX
(bakTOpOB Ha OPTaHU3MBI

3.3

AOuoTndeckue pakTopbl: CBET, TEMIEPaTypa, BIAKHOCTh. DOTONEPHOTU3M.
[Ipucniocobiienrss OpraHU3MOB K JEHCTBUIO aOMOTHYECKUX (DAKTOPOB.
buonornueckue puTmel

3.4

buotnueckue  dakropsl.  Buasl  OMOTHYECKHMX  B3aMMOJCUCTBUM:
KOHKYPEHIIMS, XMIIHUYECTBO, MMApa3sUTU3M, MYTyaJIM3M, KOMMEHCAJIU3M
(HaxJIeOHUYECTBO, KBAPTUPAHTCTBO), aMEHCAIN3M, HEUTpaau3M. 3HAYCHUE
OMOTUYECKUX  B3aUMOJECUCTBHM IS  CYIIECTBOBAHMS  OPTaHU3MOB
B MIPUPOIHBIX COOOIIECTBAX

3.5

DKOJIOTHUECKHE XapaKTCPUCTHUKN TIOIMYJIALINHA. OcHOBHBIE TIOKa3aTenu
MOy JIAIIU N YUCJICHHOCTD, INIOTHOCTB, POKIAACMOCTD, CMCPTHOCTD,
IMpUupoCT, MUI'pALIHA. I[I/IHaMI/IKa YUCJIICHHOCTH IOITYJBIIUU U €C PCTyJIAINA

COO6H.IGCTB3 H 3KOJOI'H4YC€CKHUE CUCTEMBI

Coo0miecTBO opranu3mMoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BHJIOBas,
IPOCTPAHCTBEHHAs, Tpodudeckas (mumieBas). Buabl-noMuHaHTB. CBS3U
B OMOIIEHO3€E

4.2

Dkonoruueckue cucrembl (9kocuctembl). [lonarue o0 3KocucTemMe
u  OuoreonieHo3e.  DyHKIMOHANBHBIE  KOMIOHEHTHI  3KOCHUCTEMBbI:




IPOAYLEHTbl, KOHCYMEHTbI, pelyleHTbl. KpyroBopoT BelIECTB M IOTOK
3HEprun B 3KocucTeMme. Tpoduyeckue (MUIIEBBIE) YPOBHH 3KOCHCTEMBI.
[Tumespie nenu u cetu. OCHOBHBIE MOKA3aTeIu 3KOCHCTEMBI: OMomacca,
OPOAYKUMA. OKOJOTMYECKHE NUpaMuabl: NPOAYKUUH, YHUCIEHHOCTH,
onomaccel. CBOHCTBa 3KOCHCTEM: YCTOMYHMBOCTb, CaMOPETYJISLUA,
pazsutue. Cykneccus

4.3

[TpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO
WJIM [IAPOKOJIMCTBEHHOTO JIECa.

AHTpPOTIOTEHHBIE  HDKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonorunyeckoe u XO3SIICTBEHHOE 3HAYEHHE arpo3KOCHCTEM
U ypOO3KOCHUCTEM.

buopazHooOpazue kak ¢akTop yCTOMUYMBOCTH 3KOocucTeM. CoxpaHeHHe
OMOJIOrHYECKOro pa3HooOpa3us Ha 3emiie

4.4

Yuenue B.U. Bepnaackoro o ouocdepe. 'panuibl, coctaB U CTpyKTypa
ouocdepsl. Kupoe BeiiecTBO U ero pyHkuuu. OcodeHHOCTH 6rnochephl Kak
r7100anbHON 9KOocHCTeMbl. JI[MHaMHuYecKOoe paBHOBECME M OOpaTHas CBS3b
B Ouocdepe. KpyroBopoTbl BemectB M OHOTCOXUMHUYECKUE ITHKIIBI
aeMeHTOB (Yriaepojia, a3ora). 30HaAIBHOCTh Orocdepsl. OCHOBHBIE OMOMBI
CyIITH

4.5

UYenoredecTBo B Onochepe 3emin. AHTPONIOTCHHBIC U3MEHEHUs B Orocdepe.
['11oGaabHbIC PKOJIOTHYSCKHE TTPOOIICMBL.

OcHOBa paNMOHATLHOTO YMPABICHUS TMPUPOIHBIMH pecypcaMd W UX
ucnoJib3oBanue. JJoctrxennst OMOIOTUM U OXpaHa MPUPOIbI




		2025-09-04T18:48:14+0400
	Живаева Ирина Леонидовна




