PABOYAS TIPOI'PAMMA 110 YYEBHOMY INIPEIMETY «BHOJIOI'USI»
(0a3oBbIii ypoBens), 10-11 kiace

Pabouass mporpamma mo ydeOHOMY mipeameTy «buosorus» (6a30BbI ypoBeHB) (IIpeaMeTHas
obmacth «EcTecTBEeHHO-HAay4HBIC MPEIMETHI») (Jajlee COOTBETCTBEHHO — IMpOrpamMma Mo OWOJIOTHH,
OMOJIOTHS) BKITIOYACT MOSICHUTEIBHYIO 3aIllUCKY, COJCpKaHHE OOYUYCHHS, TUIAHHUPYEMbIC pPe3yJIbTaThl
OCBOCHHS TPOTPAMMBI 10 OMOJIOTHH, TEMATHUECKOE TUIAHUPOBAHHE.

[TosicHuTeNMpHAS 3aMMCKa OTPaKACT OOIIKE 1SN U 3314 U3YYCHUSI OUOJIOTHH, XapaKTePUCTHKY
MICUXOJIOTUYECKUX MPEINOChIIOK K €€ M3YYCHHIO OOYYaroIMMUCS, MECTO B CTPYKType Y4eOHOro
IUTaHA, a TaKXe TOAXOJIbl K OTOOpY COJEpXaHHS, K ONPEICIICHHUIO INIAHUPYEMBIX PE3yJIbTaTOB.

Conepxanre OOy4YeHHsI PACKpPBIBACT COJEPIKATENbHBIC JMHHH, KOTOPBIE MPEUIaratoTcs JUIs
00513aTeNIbHOTO U3YyUEHHSI B KAXKIOM KJIacCe Ha YPOBHE CPEIHETo 001Iero oopa3oBaHusl.

[Inanupyembie pe3ysibTaThl OCBOCHUS MPOrPaMMBI MO OHOJOTHU BKIIOYAIOT JUYHOCTHBIC,
METaIpeIMETHBIE Pe3yJIbTaThl 32 BECh IMEPHO 00yUeHHsS] Ha YPOBHE CPEIHEro OO0IIero oopa3oBaHus,
a TaKXKe MPEIMETHBIC JOCTHKEHHS O0YYaroerocs 3a KaXIblid To1 00yUeHHUS.

MHHOACHUTEJIbBHAS 3AITUCKA

[Tpu pa3paboTke IPOrpamMMbl o Ouosiorun TEOPETUYECKYIO OCHOBY JJIst
OTIpeJIeJICHUs TOAX0JI0B K (POPMHUPOBAHUIO COACPIKAHUS YUeOHOTO TpeaMeTa
«buonorua» COCTaBUJIU: KOHILICTITYaJIbHbIE MOJIOKEHUS dIoC COO o
B3aUMOOOYCIIOBIEHHOCTH LIEJeH, COAEp)KaHUs, Pe3ylbTaToB OOyuyeHHs U TpeOOBAHUH K YpPOBHIO
IIOJITOTOBKM  BBIITYCKHUKOB, IIOJIOKEHUSI 00 OOLMX ILensX W HNPUHLMIAX, XapaKTepU3yHOIINX
COBPEMEHHOE COCTOSIHME CHCTEMBbl cpeqHero oobuiero obpaszoBanus B Poccuiickoit ®depepauuu, a
TaKXKe IOJOXEeHHs o creuudpuke Ouonorud, €€ 3HAYCHWHW B IIO3HAHUU HKUBOW IPHUPOIBI U
o0ecreyeHnn CyleCTBOBAaHUS 4ejoBedeckoro oobmectBa. COrjnacHO Ha3BaHHBIM  I10JIOKEHHSIM
orpeziesieHbl OCHOBHBIE (DYHKIIMM IPOrpaMMBbI [0 OMOJIOTHHU U €€ CTPYKTYpA.

[Iporpamma mo Owonoruu Aa€T TPEACTaBICHHE O IEsiX, 00 oOmmiel crpaTeruu OOy4YeHUs,
BOCIIUTAHUS U PA3BUTHUS OOYYAIOLIMXCS CPEICTBAMHM y4eOHOTO IMpeaMeTa
«buonorus», onpexaenser odg3aTeabHOE PEIMETHOE COEpKaHUE, €0 CTPYKTYPY, pacipeeseHue 1o
pazzenaM U TeMaM, peKOMEHYEeMYIO IOCIIe10BaTeNbHOCTh U3yUeHUsl YUeOHOro Marepuaia ¢ y4éToM
MEXIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBSI3€H, JIOTUKM 00pa30BaTEIbHOIO IMpPOLECcca, BO3PACTHBIX
0COOEHHOCTEHN 00yJarOIINXCS.

B mporpamMMe mo OMONOrMM TakKe YUUTHIBAIOTCA TPeOOBaHMS K IJIAHUPYEMBIM JIMYHOCTHBIM,
METanpeaIMETHbIM UM OPEeIMETHbIM  pe3yibTaraM  OOydeHUss B (OPMUPOBAHUU OCHOBHBIX
BUJIOB Yy4eOHO-TI03HABATEIbHONW JAESITEIbHOCTH/Y4eOHBIX NEHCTBUN OOydarommxcs IO OCBOEHHUIO
coJiepkaHusi OMOJIOrM4ecKoro o0pa3zoBaHUsl.

B nporpamme mno Ouomorum (10—11 xmaccel, 0a30BbIi ypOBEHb) pealM30BaH IPHUHIIHUII
NIPEEMCTBEHHOCTH B U3yueHHMH Ouonoruu, Ojaromaps ueMy B Hell mpocMaTpuBaeTcs
HaNpaBJICHHOCTh Ha pA3BUTUE 3HAaHUM, CBS3aHHBIX C (HOPMUPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, IEHHOCTHBIX OPUEHTALUN JTUYHOCTH, 3KOJOTUYECKOTO MBIIIIEHUS, TPEICTABICHUH O
3I0pOBOM 00pa3e KU3HH M OepekHbIM OTHOILEHHWEM K OKpy»Karouleil mpupogHoi cpeze. [loatomy
HapsAgy C U3yuyeHHEeM OOIIEOMOIOTMYECKUX TEOpHUH, a TakKe 3HAHUM O CTPOCHUHU KHUBBIX CHCTEM
pa3HOTO paHra M CYIIHOCTH OCHOBHBIX IIPOTEKAIOUIMX B HHUX IPOLECCOB B IpOrpamMme IO
OMOJIOTHH y/EJIeHO BHUMAaHHE HCIOJb30BAHUIO MOJYYEHHBIX 3HAHUNA B MOBCEAHEBHOW >KHU3HM IS
pelleHrs NPUKIAIHBIX 33Ja4, B TOM YHCIie: MPOPUIAKTUKN HACIEICTBEHHBIX 3a00JIeBaHUI YeIoBeKa,
MEIUKO-TEHETUYECKOTO  KOHCYJIbTHUPOBAaHUS, OOOCHOBAaHMS  OSKOJIOTHYECKH  IIeslecoo0pa3Horo
MIOBE/ICHNS B OKpYXKarolled NPHUPOJHON cpene, aHauu3a BIUSHUS XO3SHCTBEHHOW MESITEIBbHOCTU
YelloBeKa Ha COCTOSIHME MPHUPOAHBIX U HUCKYCCTBEHHBIX HSKOCUCTEM. YCHJIEHHE BHHUMaHUS K
IPUKJIQJHON HAINPaBIEHHOCTH y4eOHOro mnpeamera «bHOJOrHs» NPOAMKTOBAHO HEOOXOIUMOCTBIO
oOecrieyeHrsl YCIIOBHM JJIs1 PEUICHHs OJHOM M3 aKTyaJbHBIX 33/1a4 IIKOJIBHOTO OMOJIOTHYECKOTO
o0pa3zoBaHusl, KOTOpas mpeanoiaraetT GopMHUpOBaHHUE Y 00yUaIOIINUXCSI CIOCOOHOCTH alalTUPOBATHCS



K U3MEHEHUSIM JMHAMUYHO PAa3BUBAIOIIETOCSI COBPEMEHHOIO MHUPA.

[Tporpamma 1o GHOJIOTHU SBISAETCS OPUEHTHPOM JUISI COCTABICHUS Pa0OYMX MPOrPaMM, aBTOPEI
KOTOPBIX MOTYT MPEAJIOKUTh CBOM BapUaHT MOCJIEI0BATEIbHOCTH U3YUYEHUSI U CTPYKTYphl y4eOHOIO
MaTtepuana, cBO¢ BHJeHHE MyTel QopmupoBanus y oOyuarommxcs 10—11 kmaccoB mpeaMeTHBIX
3HaHU#, YyMEHUH W CIOCOOOB Y4eOHOW [EeATeNbHOCTH, a TaKXKE METOJUYECKHX pELICHHWH 3a1ad
BOCIIMTAHMSI U Pa3BUTUS CpEACTBaMU y4eOHOTro npeamera «buosorusy.

Buonornss Ha ypoBHe cpenHero ooOmero oOpa3oBaHUS 3aHMMaeT BaxHoe MecTo. OH
obecrieunBaeT GopMHUPOBaHKE Yy 00YUAIOMIUXCS IPEICTABICHUH 0 HAYYHOU KapTHHE MUPA, PaCIIUpPSIET
1 00001aeT 3HaHUS O )KUBOH MpHUpOJE, €€ OTIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOH OpraHM3aluu U
HBOJIIOIUM, CO374a€T YCIOBHS JJs: TO3HAHUS 3aKOHOB JKMBOM TpUPOABI, (OPMHPOBAHUS
(YHKIIMOHATBLHON IPaMOTHOCTH, HABBIKOB 3/I0pOBOTO M 06€30macHOro o0pasa )KH3HH, SKOJIOTHIECKOTO
MBIILIJIEHMS], IEHHOCTHOTO OTHOILIEHUS K )KMUBOW IIPUPOJIE U YETOBEKY.

Bonbmoe 3HaueHne OMONOTHS MMEET TAKXKE JJIS PEHICHUS BOCIUTATEIBHBIX M Pa3BHBAIOIIUX
3ajad cpegHero ooOmero o0pa3oBaHMsA, coUualu3aluu oOydaromuxcs. M3yuenwe Ouosioruu
obecrieynBaeT ycinoBHs s (OPMHUPOBAHUS  HHTEIUIEKTYyaJbHBIX, KOMMYHHMKALIMOHHBIX U
MH(GOPMAIIMOHHBIX HABBIKOB, 3CTETHUECKOW KYJBTYPBhl, CHOCOOCTBYET HMHTErpaluy OMOJOTHYECKUX
3HaHUI € TNpeACTaBIEHUSAMM U3 JPYIMX Y4eOHbIX MpPEAMETOB, B YACTHOCTH, (PU3MKH, XUMHUHU U
reorpadguu. Ha3zBaHHbIE MOJIOKEHUS O MpeAHa3HaueHuu ydeOHoro npeamera «buonorusy cocraBumin
OCHOBY JJsl OHNpEAENeHHs IMOJIXOAOB K OTOOPY M CTPYKTYPHPOBAHHUIO €ro COJEpKaHHs,
IIPEJCTABICHHOTO B IPOrpaMMe M0 OMOJIOrHH.

O100p conepxanus ydeOHoOro mnpeamera «buonorus» Ha 0a30BOM YPOBHE OCYILECTBIIEH C
MO3ULMH  KYJIbTYpOCOOOPa3HOro MOJXOAa, B COOTBETCTBUU C KOTOPBIM OOydaromuecs JOJKHBI
OCBOMTb 3HAHUS W YMEHUS, 3HauuMble A (HOPMUPOBAHMS OOLIEH KyJIbTYpbl, ONpEAEISIONINe
aJIeKBaTHOE IIOBEJCHHME UYEJIOBEKa B OKpY’)Karolled NpUpOAHON cpene, BOCTpeOOBAaHHBIE B
MMOBCETHCBHON JKM3HM M MPAKTHYECKOW jgesrenbHocTH. Oco0oe MECTO B ATOW CUCTEME 3HAHHMA
3aHUMAIOT DJEMEHTBhl COJEp)KaHMs, KOTOpble  CIIy’)KaT  OCHOBOM i (hOpMHUPOBaHMS
MIPE/ICTaBICHU O COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHMHE MUpPA U IIEHHOCTHBIX OPHEHTALUAX
JMYHOCTH, CIIOCOOCTBYIOIMX T'YMaHU3AIMK OMOJIOTHYECKOT0 00pa30BaHusl.

CrpykTypupoBaHHME coOJepkaHus ydeOHOro Marepuajga B IporpaMMme 10 OHOJIOTUH
OCYIIECTBJIEHO c Y4ETOM MPUOPUTETHOTO 3HAYCHUSA 3HAHUN 00 OTJIMYUTEIHHBIX
0COOEHHOCTSIX JKMBOW TPHPOJBI, O €€ YPOBHEBOW OpraHM3allMyd M 3BOJIOLUHU. B cOOTBETCTBUU C
3THM B CTPYKTYype yueOHoro npeamera «buosorus» BbleIEeHbI CIEIYIONINE COIepKaTeIbHbIE TUHUM:
«buonorus kak Hayka. Meroabl Hay4yHOro MO3HaHUA», «KieTka kak Ouosoruuyeckas cHcTeMay,
«Opranusm kak Ouosjoruueckas cucrema», «Cuctema 1 MHOrooOpasue OpraHM4ecKoro Mupay,
«OBOJIOLIUSL KUBOU MPUPOIBI», « IKOCUCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTI.

Ilenp wu3yuenus yueOHoro mnpeamera «buonorus»» Ha 0a30BOM YpOBHE — OBJIaJIEHUE
00y4arolMMHUCS 3HAHUAMU O CTPYKTYpPHO-(YHKIIMOHAJIbHON OpraHU3alM >KUBBIX CHCTEM pa3HOIO
paHra u TpuUOOpeTeHHEe YMEHWIl WCIOJb30BaTh O3TU 3HAHUSA s TPaMOTHBIX JIeHCTBHH B
OTHOIIECHUH OOBEKTOB >KUBOM MPHUPOJIBI U PEIICHUS PAa3IMUHBIX )KU3HEHHBIX MPOOIeM.

Joctuxenue Lenu W3y4YEHUs y4eOHOr0 npeamera «buonorus» Ha 06a3zoBOM
YpOBHE 00€CTIeUMBAETCS PEIICHUEM CIIEeTYIOIUX 3a/au:

OCBOCHHME OOYYarOIMMUCS CHUCTEMbl 3HAHUH O OMOJIOTMUECKUX TEOPHSAX, YUEHHSX, 3aKOHaX,
3aKOHOMEPHOCTSIX,  TUMOTe3aX,  MpaBWiIax,  CIyXalluX  OCHOBOM i  (OpMHUpPOBAHHUS
MIPE/ICTAaBICHU O €CTeCTBEHHO-HAYYHON KapTHHE MHUpPA, O METO/Iax HAayyHOro MO3HAHUS, CTPOCHHH,
MHOr000pa3su M OCOOEHHOCTSIX JKHMBBIX CHCTEM pPa3HOIO YPOBHS OpraHU3allMH, BBIJAOIINXCS
OTKPBITUSIX U COBPEMEHHBIX HCCJIEIOBAHUSAX B OMOJIOTHH;

dopMupoBaHre y O0Oy4YalOIIMXCS TII03HABATEIbHBIX, WHTEUIEKTYalIbHbIX U TBOPYECKUX
CIOCOOHOCTEH B IpoIiecce aHaau3a JaHHBIX O MyTAX Pa3BUTHUS B OMOJIOTMM HAYYHBIX B3IJISJIOB, UACH U
MO/IXOJIOB K U3YUEHUIO KUBBIX CICTEM Pa3HOTO YPOBHS OpraHU3aluy;

CTaHOBJIEHHE y OOydaromMxcsi oOuied KyJbTypbl, (pyHKIHMOHAJIBHOW TI'PaMOTHOCTH, pa3BUTHE
YMEHUH OOBSCHATh M OLCHMBATH SIBJICHUS OKPYKAIOLIETO MHUpPA XHUBOW MPUPOJBl HA OCHOBAHUH
3HaHUI U OIBITA, MOJYYEHHBIX IPU U3YYEHUH OMOJIOTUH;



dbopmupoBaHUE y 00YUAIOMINUXCS YMEHUH WIUTFOCTPHPOBATH 3HAUCHHE OMOJIOTHUECKUX 3HAHHUN B
MPAKTUYECKON JICATEIBHOCTH YeJOBEKa, DPa3BHUTUM COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHHA |
arpoOMOTEXHOJIOTU;

BOCIIUTaHHE YOEKJAEHHOCTH B BO3MOXXHOCTH IIO3HAHUS YEJIOBEKOM IKHUBOW MPHUPOJIHI,
HEOOXOJMMOCTH OEpPEKHOTO OTHONICHUS K HEH, COOJIOJCHUS STHYECKUX HOPM MpPHU IMPOBEACHUU
OMOJIOTMYECKHUX HCCIICIOBAHUM;

OCO3HAHWE IIEHHOCTH OHMOJIOTMYECKHX 3HAHHWW IS TIOBBINMICHHS YPOBHS JKOJOTHYECKON
KyJbTYpPBIL, UIsl ((OPMUPOBAHUS HAYYHOTO MHPOBO33PEHUS; MPUMEHEHHE MPHOOPETEHHBIX 3HAHUN W
YMECHUW B TIOBCEIHEBHOW JKWU3HU Ui OICHKH TOCJIEIACTBUN CBOCH JIEATEIBHOCTH IO OTHOLICHHIO K
OKpY’Karomnie cpene, COOCTBEHHOMY 370POBBIO, OOOCHOBaHHME M COONIOJICHHE Mep MPO(UIaKTHKH
3a00JIeBaHUH.

B  cucreme cpemHero o6miero oOpasoBanus ~— «buonorus», wu3ydyaemas Ha 0a30BOM
YPOBHE, SIBIISECTCS O0SI3aTEIILHBIM YYEOHBIM MPEIMETOM, BXOMISIIAM B COCTaB MPEIMETHOW 001acTu
«EcTecTBeHHO-HAYYHBIC TIPEIMETHIY.

OO1ee yrcIo 4acoB, PEKOMEHIOBaHHBIX JUIsl M3y4eHUs: Ouosoruu — 68 yacos: B 10 kiacce —
34 gaca (1 gac B Henemnto), B 11 kimacce — 34 yaca (1 yac B Hezero).

COJEPXAHMNE ObYUYEHUA

10 KJIACC

Tema 1. buoJiorusi Kak HayKa

buonorust xak Hayka. CBs3b OMONOIMM C OOIIECTBEHHBIMHM, TEXHHYECKUMH U APYyTUMU
€CTCCTBCHHBIMU Haykamu, (uiocodueld, STUKOH, OICTETHKOW U TmpaBoMm. Pomb Owonornm B
(hopMHpPOBaHUN COBPEMEHHOW Hay4HOH KapTHHbBI MUpa. CuctemMa OMOJIOTHYECKUX HayK.

Mertonbl TO3HAaHUS KUBOM MNpUPOAbl (HAOIIOAEHUE, SKCIIEPUMEHT, OIMCAaHHWEe, H3MEpEHUe,
KJ1accupuKalys, MoJIeIMpOBaHKe, CTaTUCTUYECKass 00paboTKa JaHHBIX).

Jlemoncmpavyuu:
Ilopmpemui: Y. [lapBuH, I'. Mennens, H.K. Konbnos, /[x. Yorcon u ®@. Kpuk.
Tabauysr u cxemol: «MeTOABI TO3HAHUS KUBOU MIPUPOIBD).

Jlabopamopnusle u npakmuueckue padomel:
[Tpaktueckass pabora Ne 1. «Mcmonmb3oBaHuWe pa3nMUHBIX METOJOB TMPU HU3YYCHUU
OHOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl M HX OPraHU3aIUsl

KuBble cuctemsl (OMOCHCTEMBI) KaK NMpeAMET u3yueHus: Ouosnoruu. OTianyune )KUBbIX CUCTEM OT
HEOPraHWYECKON TPUPOIBI.

CaoiicTBa OMocHcTeM M UX pa3sHooOpasue. YPOBHU OpraHu3aluud OMOCHCTEM: MOJIEKYISPHBIMH,
KJIETOYHBIH, TKaHEBBIH, OpraHU3MEHHBIN, MOIYJIALMOHHO-BUIOBOM, 3KOCUCTEMHBIN
(ObuoreoneHoTHYECKUIT ), OMOChHEPHBIN.

Jlemoncmpavyuu:
Tabauyst u cxemvi: «OCHOBHBIE IPU3HAKU KU3HIWY, « Y POBHU OPTaHU3AINU KUBOU TPUPOIBD).
Obopyoosanue: moaens Mmonekyisl JITHK.

Tema 3. XuMH4yecKHuii COCTaB U CTPOEHHE KJIETKHU

XWMHUYECKUN COCTaB KIETKH. XUMHYECKHE 3JIEMEHTBI: MAKpPOJJIEMEHTHI, MHUKPO3JIEMEHTBHI.
Bona u MmuHepasibHbIE BELIECTBA.

@OyHKUIMHU BOABI U MUHEPAJIBHBIX BEIIECTB B KieTke. [lonaepkanne ocMOTHYECKOro OajaHca.

benku. CocraB u ctpoeHue 0enkoB. AMMHOKHCIOTBI — MOHOMeEpbI OenkoB. HezameHuMble H
3aMEHUMBIC AMUHOKHCIOTBL. AMHHOKHCIOTHBIN COCTaB. YPOBHU CTPYKTYPHI O€IKOBOH MOJIEKYIIBI
(mepBUYHAas, BTOPUYHAsS, TPETUYHAS M YETBEPTUYHAS CTPYKTypa). XUMHUUECKUE CBOIMCTBA OEJIKOB.



buonornueckue GpyHkimuu O6€IKOB.

®epmeHTl — Ouosormueckue Kartanuzatopsl. CrTpoeHue (¢epMeHTa: AaKTUBHBIM LEHTD,
cyoctparnas crnemuduanocts. Kodpepmentsl. Buramunsl. OTimynst (epMEHTOB OT HEOPTaHUYECKHUX
KaTaJIU3aTOpPOB.

VraeBoapl: MoOHOcaxapubl (TIH0K03a, pubo3a M Je30Kkcupubo3a), aucaxapuipl (caxaposa,
JIAKTO3a) U MoJMcaxapuabl (Kpaxmall, TJIMKOTeH, LeJIr0103a). buonornueckue GpyHKIMU yrieBo10B.

Jlunuasl: Tpurnuuepuasl, ¢ochonunuapl, crepouasl. I'mapoduabHO-TUAPOPOOHBIE CBOWCTBA.
buonornueckue ¢ynkumu nunuaoB. CpaBHEHHE YTIIEBOAOB, OCJNKOB M JIMMUAOB KaK MCTOYHUKOB
SHEPIUU.

Hykneunosbie kucinotel: JJHK m PHK. HykneoTtuabpl — MOHOMEpPHl HYKJIEHMHOBBIX KHCIIOT.
Crpoenne u pyuxmuu JJTHK. Crpoenne u pynkuun PHK. Bugst PHK. AT®: ctpoenne u GpyHKIMM.

[lutonorus — Hayka o kierke. Kierounas Teopust — mpuMep B3auMOJeHCTBUS HIEH U (PaKTOB B
HAy4YHOM ITI03HaHUU. MeTO/bI U3y4eHUs KICTKH.

Knerka kak memoctHas skuBasi cucrema. OOmme NpU3HAKA KIIETOK: 3aMKHYTas HapyKHas
MemOpana, monekynsl JJHK kak renetndeckuii anmapar, cuctemMa CHHTe3a Oernka.

Tunel  KJIETOK:  JyKapuoTHueckas M IpokapuoTruueckas. (OCOOEHHOCTHM  CTPOEHUs
npokapuoTuyeckoil kiuerku. Kierounas crenka Oaktepuil. CTpoeHue 3YKapuOTHUYECKON KIIETKH.
OCHOBHBIE OTJIMYHS PACTUTEIBHOMN, )KUBOTHOM U TPHOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAas CTEHKA, TJIUKOKAINKC, WX (DYyHKIUH.
[Ina3maruueckass wmemOpana, e€ cBoiictBa W (QyHkuun. llurommazma w €€ OpraHoubl.
OnnomemOpannble opranougsl kietku: OIIC, anmapar ['onbmxu, nmuzocomsl. [lomyaBTOHOMHBIE
OpraHouzbl KJIETKU: MUTOXOHIPHH, IutacTuibl. IIpoucxoxkaeHne MUTOXOHApHHA M IulacTui. Bunuel
wiactua. HememOpaHHble OpraHOU/Ibl KIETKU: pUOOCOMBI, KIETOYHBINA LIEHTP, LIEHTPUOJIU, PECHUYKH,
KryTUKU. yHKINN OpraHoOuI0B KIETKU. BKirtoueHus.

SAnpo — perynsTopHblil 1eHTp kieTku. CTpoeHue sapa: sjaepHas 000J0ouyKa, KapHOIUla3Ma,
XpOMAaTHH, SPBIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

Jlemoncmpavyuu:
Ilopmpempui: A. JleBenryk, P. I'yk, T. llIBann, M. Ilnelinen, P. Bupxos, Ix. YoTcoH,
®. Kpuk, M. Yunkunc, P. ®panxnun, K.M. bap.
Huacpammol: «PacripeneneHie XUMHUYECKUX DIIEMEHTOB B HEKHUBOW MPHUPOJEY,
«Pacnipenenenne XuMU4YECKUX JIEMEHTOB B KHUBOM MPUPOJIEN.
Tabnuyer  u  cxemwvr:  «llepuogmueckas TabnmuIa  XUMHUYECKUX AIIEMEHTOBY,
«CTtpoeHue MomneKkynbl BoIbl», «buocunres Oenkay, «CTpoeHHE MOJIEKYIbl OelKay,
«Crpoenue pepmenTtayn, «Hyknennossie kuciotel. JJTHK», «Ctpoenue monexynst ATDy,
«CTpoeHne SyKapuOTHYEeCKOH KIeTKu», «CTpoeHHe KUBOTHOW KIETKN», «CTpOeHHE pacTUTEIbHOU
KIeTkn», «CTpoeHHe TMPOKAPHUOTHUYECKOW KIeTKW», «CTpoeHHe sjapa KIETKH», «YTIEBOIBD»,
«JImuaen.
ObopyodoeaHue: CBETOBOM MHKPOCKON, OOOpYyJOBaHWE [UIS TPOBEICHUS HAOIIOACHUA,
W3MEpEHUH, SKCIIEPUMEHTOB, MUKPOIIPEIapaThl PACTUTEIBHBIX, J)KUBOTHBIX U OAKTEPHUATHHBIX KIICTOK.
JlabopaTopHble U IPaKTHYECKUE PaOOTHI:
JlaboparopHnas padota Ne 1. «M3yueHne kaTamuTHUECKONH aKTUBHOCTH (PEpMEHTOB (Ha mpuMepe
aMIJIa3bl WK KaTalasbl)y.
Jlaboparopras pabota Ne 2. «3ydeHne cCTpOCHHS KIIETOK PACTCHUH, )KUBOTHBIX U OaKTEpHUit O]
MHUKPOCKOIIOM Ha TOTOBBIX MUKpOTIpEnaparax 1 ux OMucaHuey.

Tema 4. ’KuzHeaesTeJIbHOCTh KIETKU

O6men  BemiecTB, WIM  MeTabomu3M.  AccuMWISAIUS  (TUJIAaCTUYECKMM  OOMeH) U
TUCCUMIIIALUS (SHEPreTHYeCKUid OOMEH) — JIBE€ CTOPOHBI €IMHOTO Ipolecca Merabonusma. Poisb
3aKOHOB COXPaHEHHS BEUIECTB U SHEPTUH B MOHUMAHUH METa0O0IU3Ma.

Tumbr oOMena BemiecTB: aBTOTPOQHBIM U TerepoTpodHbIi. Pomb ¢depMeHTOB B 0OMEHE



BEIIIECTB M MTPEBPAIIICHUH SHEPTUH B KIICTKE.
®orocunre3. CperoBas u TeMHOBas (a3el  ¢otocuHTe3a. Peakmum  (oTocuHTE3A.

DddextuBHOCTE (PoTOCHHTE3a. 3HAUEHUE (POTOCHHTE3a IS KM3HH Ha 3emie. BiwsiHue ycinoBuid

cpenbl Ha (OTOCHHTE3 W CIOCOOBI  TOBBIMICHHS €r0 HPOAYKTHBHOCTH Yy KYJIBTYPHBIX

pacTeHui.
XeMocHHTe3. XEeMOCHUHTE3UPYIOIIe OakTepun. 3HaYeHHe XeMOCHHTE3a JIJIsl )KU3HU Ha 3emIle.
DHepreTU4ecKuit 0oOMeH B KJIETKE. Pacmiennenue BEIIIECTB, BBIICJIICHUE U

aKKyMYJINPOBaHHE SHEPTUU B KJIETKE. DTambl dHepreTuyeckoro oomena. ['nukonus. bpoxenue u ero
Buael. KucnopoaHnoe okucienue, wid kierouHoe npixanue. OxucnurenbHoe (ochopuamnpoBaHue.
O PeKTUBHOCTD IHEPTETHIECKOTO OOMEHA.

Peakun matpuunoro cuntes3a. ['enernueckas nndopmarusa u JJHK. Peanuzamus renernueckoi
nHpopManuu B KieTke. [ eHETHYECKU KOJ M €ro CBOMCTBA. TpaHCKPUIIIIMS — MATPUYHBIA CHHTE3
PHK. Tpancnsmuss — OuocuHTe3 Oenka. Drtambl TpaHchsiuu. KoaumpoBaHue aMHUHOKUCIOT. Ponb
prubocoM B OMOCHHTE3E OeKa.

Hexnerounsie ¢opmer  xu3am  —  Bupycel. Hcropus  otkpeitms  BupycoB (..
NBanoBckuii). OcoOCHHOCTH CTPOCHHS W JKM3HCHHOTO IMKJIa BUPYCOB. bakrepuodaru. bonesnm
pacTeHuii, >KMBOTHBIX M 4YEJIOBEKa, BbI3bIBa€Mble BHUpycamu. Bupyc uMMyHoneduiuTa yenoBeka
(BUY) — Bo3oymurens CIIM[a. OOpaTtHas TpaHCKpHIIIUs, peBepTasza U uMHTErpasa. IIpodunakruka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHU.

Hemoncmpayuu:

Tlopmpemuwr: H.K. Konbuos, JI.1. UBanoBckuii, K.A. Tumupszes.

Tabauywi U  cxemol: «Tunel  nTaHUSY, «MeTaboau3m», «MUTOXOHIPUS,
«HEpreTuuecKui 00OMEHY, «XJoporuiacm, «@DOTOCHHTE3, «Ctpoenue JIHK»,
«Ctpoenre u (QyHKIMOHUpOBaHHE TeHay, «CuHTe3 Oenkay, «l'eHeTHYecKuil Komy,

«Bupycs», «baxtepuodarm, «Ctpoenue U KA3HEHHBIN mukn  Bupyca  CIIM/a,
6akrepuodaray, «Pemmukanus JTHK».

ObopyodosaHue: MO/IeTH-aTTITUKAITAN «Y 1BOCHHE JHK  u  TpaHCKpuUMIus»,

«buocunTes 6enka», «CTpoeHue KiIeTkn», Moaens cTpykTypsl JTHK.
Tema 5. Pa3MHOXEHHME U UHAMBUAYAJIBHOE Pa3BUTUE OPTaHU3MOB

Knerounslii 1MKJI, WM SKU3HEHHBIM 1Mk kietku. HWHTepdasza u wmuto3. Ilpouecchr,
nporekaromue B uHTepdasze. Permkanus — peakuus wmarpuyHoro cunresa JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIA HA0Op — KapuOTHUIL. JIUTIIIOUIHBIN U TalljIOUIHBI XPOMOCOMHBIE HAOOPHI.
XpoMmaruasl. L{urosmornyeckre OCHOBBI pa3MHOXKEHHS U UHAMBUAYAJIBHOTO Pa3BUTHS OPraHU3MOB.

Henenne xierkn — muto3. Craguu mutosa. IIpomecchl, mpoucxoasiuine Ha pa3HbIX CTAIUAX
MHTO3a. BHOJIOrHYECKUI CMBICT MUTO3A.

[TporpamMmmupyemasi TuGenb KJIETKU — alloITo3.

@opMbl pa3MHOXKEHHS OpPraHM3MOB: Oecrionoe M mojioBoe. Buabsl 6ecnoioro pa3MHOXKEHUS:
JielIeHne HaJBOe, IOYKOBAaHWE OJHO- W MHOTIOKJIETOYHBIX, CIIOpPOOOpa30oBaHME, BET€TaTUBHOE
pa3MHO)KeHHe. VICKyCCTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €0 3HAYCHUE IS CEJICKIIUH.

[TosoBOE pa3sMHOMXKEHUE, €T0 OTINYUS OT OECTIONOTO.

Meiioz. Ctaguu Meiiosa. IIponeccel, mpoucxoasiue Ha cTaauax Meiosa. [loBeaenne xpomocom
B Mero3e. KpoccnHrosep. buomorndeckuil CMbIC M 3HAYEHHE MEHO03a.

['ameTorenes — mpoiiecc 00pa3oBaHMs IOJIOBBIX KIETOK Yy JKMBOTHBIX. [lOJNOBBIE Kemne3bl:
CeMEeHHUKM U suyHUKH. OOpa3oBaHuME W pa3BUTHE IOJOBBIX KIETOK — TaMeT (CrepMaro3ous,
SHIIeKJIeTKa) — criepMaToreHe3 U ooreHe3. OCOOEHHOCTH CTPOEHUS SIMIIEKJIETOK M CHEPMAaTO30M/I0B.
OmnogorBopenue. [laprenorenes.

WNunuBuayanbHoe pa3BUTHE (OHTOTEeHE3). DMOpHOHANbHOE pa3BUTHE (3MOpUOreHe3). DTarlbl
SMOPUOHAIBHOTO Pa3BUTHS Y TO3BOHOYHBIX KUBOTHBIX: IPOOJIEHNE, TacTpYJslusi, OPIraHOIEHE3.
[ToctomOpuoHanbHOE  pa3BUTHE. THUIBI MOCTAIMOPUOHAIBHOTO DPAa3BUTHS: MPSMOE, HEMpsIMoe

(munHOYHOE). BimsiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAaKTOPBI, CIIOCOOHBIE BBI3BIBATH
BPOXIEHHBIE YPOJICTBA.



Poct u pazButue pacteHuii. OHTOreHe3 IBETKOBOIO PACTEHMS: CTPOEHUE CEMEHH, CTaauu
pa3BUTHSL.

Jlemoncmpavyuu:

Tabauyvr u cxemovl: «POpMbl Pa3MHOXKEHHS OPraHU3MOBY», «JIBOWHOE OIUIOJIOTBOPEHHE Y

LIBETKOBBIX pacTeHMil», «BeretaTuBHOE pa3MHOKEHHUE PACTECHUID,

«Jlenenue kneTku 6aktepuit», « CTpoeHUE MOJOBBIX KIETOK», « CTpOEHHE XPOMOCOMBD»,

«Knerounbi nukny, «Pemmmkamus JIHK», «Mwuto3y», «Meio3», «lIpamoe u HenmpsiMoe pa3BUTHEY,
«I"ameToreHe3 y MIICKOIUTAIONIUX U YeJIOBeKa», « OCHOBHBIE CTaJIMU OHTOIECHE3A».

Obopyoosanue: ~ MHUKPOCKOI,  MHUKporpenaparsl  «CrepMaTro30ouibl  MIJICKOIHUTAIOIIETOY,
«Sliuexnerka muiekonuTaroniero», «Kapuokunes B kieTkax KOpeIIKa JIyKa», MarHUTHasE MOJIEJb-
ammuakanus «Jlenenue kierkm», moaens JJHK, monens Merada3Hoit XpOMOCOMBEL.

JlaGopaTopHbIe ¥ MPaKTHYECKUE padOTHI:

Jlaboparopuas pabota Ne 3. «Habmionenue mMuTo3a B KJIeTKaX KOHYMKA KOpeEIIKa JIyKa Ha
TOTOBBIX MUKPOTIpPENapaTax.

Jlaboparopnas padora Ne 4. «U3yyeHwe CTpoeHHMsI TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpernapaTaxy.

Tema 6. HacjieACTBEHHOCTh M H3MEHYMBOCThH OPraHN3MOB

IIpenmer wu 3amaunm reHeTUKU. Mcropus pa3BUTHS TE€HETUKU. Pojabp  LUTOJIOTMU U
SMOpPHUOJIOTUHM B CTAaHOBIICHUU TEHETUKU. BKIag poccHiiCKMX U 3apyOeKHBIX YUEHBIX B DPa3BUTHUE
FEHETUKH. MeToapl  TeHETUKH  (TMOpPUIOIOTMYECKHH,  IIUTOTCHETUYECKHH,  MOJIEKYJSpHO-
reHeTu4eckuii). OCHOBHBIE TEHETHYECKHE TMOHATHUs. ['eHeThueckass CHMBOJIMKA, HCIOJb3yeMas B
CXEMax CKpEIIMBaHUIM.

3aKOHOMEPHOCTH HACIIeZIOBAaHMsI MPU3HAKOB, ycTaHOBIeHHBIE . Menaenem. Monorubpumnoe
CKpelllMBaHKe. 3aKOH eJMHO00pa3us ruOpuaoB nepBoro mokosieHus. [IpaBuiio noMmuHMpoBaHus. 3aKOH
pacleruieHus MPU3HAKoB. [ 'unore3a yuctoTel rameT. [1oiHOE 1 HEMOJTHOE TOMHUHUPOBAHHUE.

Hurnbpumnoe CKpEILIMBaHHUE. 3akoH HE3aBHCUMOTI0 HAaCJIEIOBaHUS MPU3HAKOB.
[{utoreHeTn4yeckue OCHOBBI JIUTHOPUIHOTO CKpEHIMBaHUA. AHAJIM3UPYIONIEE CKpPEIIUBaHUE.
Hcnonp3oBanre aHATM3UPYIONIETO CKPEIIUBAHUS ISl ONIPEACIICHNs] TEHOTHIIA 0COOH.

CueruieHHOe HaciieoBaHue mpusHakoB. Pabota T. Moprana mo clerjieHHOMY HacjeI0BaHHUIO
reHoB. Hapyienue cuensienus reHoB B pe3ysbTare KpOCCUHIOBEpaA.

XpOMOCOMHas TEOpHUSI HACJIEICTBEHHOCTH. [ eHeTHUeCKrEe KapThl.

I'enetnka mnosia. XpOMOCOMHOE OIpEAENIEHHE IMoja. AyTOCOMBI M TOJOBBIE XPOMOCOMBI.
['omorameTHbIE U reTeporameTHble Opranu3Mbl. HacneqoBanue NpUu3HaKkoB, CLENJIEHHBIX C ITOJIOM.

N3MeHunBOCTh. BHIbl M3MEHYMBOCTH: HEHACIEICTBEHHAs M HACJEICTBEHHas. Poib cpenbl B
HEHACTIEJACTBEHHON  W3MEHYMBOCTH.  XapaKTEePUCTHKA  MOAU(MUKAIIMOHHOW  HM3MEHYUBOCTH.
Bapunanvonsslii psn m BapuanuoHHas Kpusas. Hopma peaknmm npusHaka. KonnuecTBeHHbIE H
KaueCTBEHHBIC MMPU3HAKU U WX HOpMa peakiuu. CBoicTBa MOIU(PUKAIIMOHHON N3MEHUYHNBOCTH.

HacnenctBeHHas, WM FeHOTUITHYECKAs, H3MEHYNBOCTE. KoMOMHATUBHAS U3MEHYHNBOCTL. Melio3
M TIOJOBOM TMPOIECC — OCHOBAa KOMOWHATHMBHOW HM3MEHUMBOCTH. MyTallMOHHAs W3MEHYHUBOCTD.
Knaccudukanmss myranuii: TeHHbIE, XpPOMOCOMHBIC, T€HOMHBIE. YacToTa W NPUYMHBI MYTallUi.
MyrtarenHsle (pakTopbl. 3aKOH TOMOJOTHYECKHX pPSAOB B HacleACTBeHHOW wu3MeHunBocTH H.U.
Bagsuosa.

BHesnepHas HacIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka denmoBeka. Kapuorun demoBeka. OCHOBHbIE METOABI TEHETUKH YEJIOBEKA:
TeHEaTOTUYECKU, OJIM3HEIOBBIH, [IUTOTE€HETUYECKU, OMOXUMUYECKHH, MOJIEKYJIIPHO-
reHetndeckuii. COBpEMEHHOE  ONpeAeieHue TIEeHOTHUNA: IOJHOIN€HOMHOE  CEKBEHUPOBAHUE,
TeHOTHIHPOBaHKE, B TOM uwrciie ¢ momotisto [11[P-ananu3a. HacnencTBennbie 3a001eBaHUs YEIOBEKA:
TFeHHEBIE 00JIe3HHU, 00IE€3HU C HACIEACTBEHHOM



npeaApacIoJIOKCHHOCTBIO, XPOMOCOMHBIC 00/e3HU. ComaTndeckue n
I'CHCPAaTUBHBIC MYTalWH. CTBOJIOBBIC KIJICTKH. HpI/IHHI/IHbI 3A0POBOIO 06pa3a
KHN3HHU, AHUAar"HoCTHKH, HpO(l)I/IJ'IaKTI/IKI/I U JIeYeHUs TeHETHMYECKUX OoJe3HEMH.
MG,I[I/IKO'FCHGTI/I‘IGCKOC KOHCYJIbTUPOBAHUC. 3HaueHHe MC,Z[I/II_II/IHCKOI\/'I TCHCTUKHU B
IpeaAOTBPAIICHNHN U JICHCHHUU I'CHETUYCCKUX 3a00J1€BaHNH YeIOBEKa.

Jlemoncmpayuu:

Ilopmpemor: 1. Mengens, T. Mopran, [I. nme  Dpuz, C.C.
Yerepukos, H.B. Tumodees-Pecosckuii, H.J1. BaBuios.

Tabauyvr u  cxemwvl.  «MOHOrMOpHIHOE  CKpeIIMBAaHUE U €ro
LIUTOTCHETHYECKAasi OCHOBa», «3aKOH pACIICIUICHUS W €ro IUTOTCHETHYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer»,  «JuruOpugHoe  CKpeuIMBaHUEY,
«uToorudeckue OCHOBBI TUTHOPHUTHOTO CKpELINBaHU, «Meiio3y,
«B3aumonencTBue  aUIENBHBIX TE€HOB», «l'€HeTHYeckue KapThl pPACTECHH,
KUBOTHBIX W 4elloBeKkay, «l'eHeTnka moiia», «3aKOHOMEPHOCTH HACJIECIOBAHMS,
CUCIUICHHOTO ¢ Tnosom», «KapuoTurbel yenoBeka H  KUBOTHBIX», «Buubl
M3MEHYUBOCTHY, «MoaudukanmonHas HM3MEHYUBOCTH», «HacnemoBanme pesyc-
dakropay», «['eHeTHKa rpynn KpoBm», « MyTallmOHHAS U3MEHUUBOCTbY.

Obopyoosanue: MOAETH-aIILINKAIITH «MoHorubpuHOe

CKpELIMBAHUEY,

«HenonHoe pomuHmpoBanue», «Jurnbpuanoe ckpemmBanuey», «llepexpéct
XpOMOCOM», MHKPOCKON U MHKporpenapaT «Jlpo3odunay (HOpMma, MyTanuu
(hOpMBI KPBUTHEB M OKPACKU Tela), repOapuii «I opoX MOCEBHOMY.

Jlabopamopuuie u npakmuueckue pabomoi:

JIaGoparopHas pabota Ne 5. «3yuenue pe3ynbTaToB

MOHOTHOPUIHOTO U JUTHOPUIHOTO CKPEUIUBAHUS Y

Ipo30¢uiIbl Ha TOTOBBIX MUKPOIpEnapaTaxy.

JlaGoparopHas pabota Ne 6. «M3ydyenune monudukarrmoHHON
W3MEHYHUBOCTH, TIOCTPOCHUE BAPHALIMOHHOTO PsiJia ¥ BAPUAIIMOHHON KPUBO».

JlaboparopHas pabota Ne 7. «AHanu3 MyTanuid y apo3opuiasl Ha
TOTOBBIX MHKPOITpEIapaTaxy.

[TpakTuueckas pabota Ne 2. «CocTaBiieHre 1 aHAIHU3 POJIOCIOBHBIX

YeJIOBEKay.

Tema 7. Cenexuusi opranu3MoB. OCHOBbI O0MOTEXHOJIOTMH

Cenekiusi Kak Hayka U Ipolecc. 3apOoXkJACHUE CEJIEKIMU U JOMECTHUKAIUs.
VYyenne H.M. BaBunoBa o meHTpax MpOUCXOXKIEHUS U MHOT00Opas3us KyJIbTYypPHBIX
pacteHuid. LleHTpbl NPOMCXOXKACHHUS JOMAIIHMX JKUBOTHBIX. CopT, mopoaa,
IITAMM.

CoBpeMeHHbIE METOJIbl  CeleKUMH. MaccoBblii W MHAMBUAYAIbHBIN
OTOOpHI B  CENEKIMH pacTeHud u  KUBOTHBIX. OIleHKa DJKCTepbepa.
bnuskoponcTBeHHoe ckpemuBanue — MHOpuAMHT. Yucras nuHus. CkpenivBaHue
YUCTBIX JUHUM. ['eTepo3uc, unu rudpuaHas cuia. HepoacTBeHHOE CKpeluBaHue —
ayTopunuHr. Otaanénnas rudpuauzanus u e€ ycnexu. MickyccTBeHHbIN MyTareHes



U TIOJy4CHHE IOJMILUIOUMAOB. JlOCTHMIKEHHUs CENEeKLUUU PACTEHHUM, >KUBOTHBIX H
MHUKPOOPIaHU3MOB.

brorexHosorus Kak OTpacib IPOM3BOACTBA. ['€HHas MH)KEHepHs. OTalbl
coznanust pexomOuHantHoM JIHK wu TpancreHHsix opranu3moB. Kierounas
nrxeHepuss Kierounslie KynbTypbl. MUKPOKIIOHAJIBHOE Pa3MHOMKEHUE PACTECHUMU.
KiloHnpoBaHue BBICOKOIPOLYKTUBHBIX  CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.
Okojoryyeckue M dtudeckue — npobisempl. MO —  reHeruuecku
MOJUGUIMPOBAHHBIE OPTaHU3MBI.

Jlemoncmpavyuu:

Iopmpemuir: H.. BaBunos, 1.B. Muuypun, I'.J[. Kapneuenko, M.®. NBanos.

Tabnuyvt u cxemwl: xapta «LIeHTPBI TPOUCXOKIACHHUS U MHOTOOOPA3HS

KYJBTYPHBIX PAaCTCHUI, «ITopossr JIOMAIITHUX JKUBOTHBIX»,
KYJbTYPHBIX PaCTEHUI»,
«OT1nanénnas rudpunuzanusy, «Padorsl akagemuka M.®D. liBanoBay,
«Iomummnonausy,
«OOBEKTHI OMOTEXHOJIOTHI, «Knerounsie KYJbTYPbI u
KJIIOHUPOBAHUEY,

«KoHCcTpyrnpoBaHue U NEPEHOC FT€HOB, XPOMOCOM.

Obopyoosanue: MK TUIOJIOB U KOPHETIOIOB TUKUX (DOPM M KYJIBTYPHBIX
COPTOB pacTeHuii, repoapuit «CelbCKOX035IIICTBEHHBIE PACTCHUS.

Jlabopamopuule u npakmuueckue pabomoi:

Okckypeusi «OCHOBHBIE METOJBl U JIOCTHD)KEHHS CEJIEKIMM PAacTeHHH U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, IUIEMEHHYIO bepmy,
COPTOMCIIBITATENbHBIM ~ Y4acTOK, B TEIUIMYHOE XO3AHCTBO, JabOpaTOpHIO
arpoyHHMBEPCHUTETa UM HAyYHOT'O LIEHTPa)».

11 KJIACC

Tema 1. DBoJroIMOHHAs1 0M0JIOTHSA

[Tpennocbulkn BO3HMKHOBEHMSI HBOJIIOLIMOHHOW TEOPUM. OBOJIOLMOHHAS
Teopust U €€ MecTo B OMOJOrMU. BiMsHue 3BONIOLMOHHON TEOpUM Ha Pa3BUTHE
OMOJIOTHH U IPYTUX HaYK.

CBuzerenscrBa 3BoMOLMU. [laneoHTONOrMUYECKHE: TOCIEI0BATENBHOCTD
MOSIBJICHUS] BUJIOB B MAJCOHTOJIOTMYECKON JIETONHCH, NepexoaHble (OPMBI.
buoreorpaguueckue: cxoacTBo U paznuuue payH u Gprop MaTEpPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHEe: CXOACTBA W pa3iuyusi SMOPUOHOB pAa3HBIX BHJIOB
MI03BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUUYECKUE: TOMOJIOTUYHBIE, AHAJOTUYHBIE,
pyJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHM3MOB HACIJIEJICTBEHHOCTH W OCHOBHBIX METAa0OJIMYEeCKUX IMyTeH y Bcex
OpPraHU3MOB.

OpomtounonHass Teopuss Y. [apeuna. Ilpenmnochbliku BO3HUKHOBEHMS
napBuHU3Ma. JIBIKyIIME CHIIBI SBOJIONMM BUAOB 1o JlapBuHy (M30BITOUHOE
pa3MHOXXEHUE TIpU OTrPaHUYEHHOCTU pecypcos, HEOIpeeNEHHAS
M3MEHUYUBOCTb, Oopb0Oa 3a CylIiecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckass Teopust 3Bomouuu (CTD) um e€ ocHOBHbIE

«Copra



nojoxkenus. Mukposposonus. [lonyisiius kak eqtuHUIA BUaa

Y 3BOJIFOLIUH.

JBuxkymme cuiibl ((hakTophl) SBOJIONUU BUIOB B Mpupoae. MyTallMOHHBINA
MpoILecC ¥ KOMOWHATHBHAS HW3MEHYHMBOCTh. llOMyNnsnuMOHHBIE BOJIHBI U Apedd
reHoB. M3osmus u Murpanus.

EcrectBenHblii 0TOOp — HampaBisiommid  ¢GakTop HBOMOMUH. DOPMEI
€CTECTBEHHOT0 0TOOpa
[TpucrocobIeHHOCTh  OPraHM3MOB  Kak pe3ynbrar HBOJIIOLIUH.

[Tpumeps! prCTIOCOOICHH Y OPraHu3MOB. ApoMOpdO3bl U UAMOAIANTALINH.
Bun un Bunoo6pazoBanue. Kpurepun Buna. OcHoBHbIE (POPMBI
BUJI000pa30BaHus: reorpauyeckoe, IK0JIOrH4ecKoe.
Maxkpo3Bomronusi. Dopmbl IBOJIIOLINH: bunernyeckas,
JMBEpPreHTHas], KOHBEPTeHTHAsL, [IapaJLIeIbHAsL.
HeoOpaTuMocTh 3BOIOIHH.
HpOI/ICXO)KI[eHI/Ie oT HECIICHHNAIIM3NPOBAHHBIX IMPECOKOB.
[Iporpeccupyromas cnenuanusanus. AjanTUBHas
panuanusi.

Hemoncmpayuu:

Topmpemuwi.: K. Jlunneit, XK.b. Jlamapk, Y. lapsun, B.O. Koanesckuii, K.M.
bap, O. I'ekkenpb, @. Mromnep, A.H. CeBepuos.

Tabauyst u cxemwl: «Pa3BuTHE OpraHUYECKOro MUpa Ha 3emiiey, «3apoIbIlu
MMO3BOHOYHBIX KHUBOTHBIX», «ApXxeonTepukc», «Dopmbl OOPHOBI 3a
CYLIECTBOBaHUEY,

«EctectBeHHBI 0TOOP», «MHOT0OOOpa3ne COpToB pacTeHuit», « MHOTOOOpazue

MIOPO/T JKUBOTHBIX, «[lomynsumny, «MyTanuoHHas
WU3MEHYUBOCTDY, «ApomMopo3bD»,
«Manoaganranumny, «OO0mas aereHepanus», «/BHxKyIIue CHIIBI 3BOJIOIUNY,
«Kapra- cxema MapIpyTa Iy TEILIECTBUS 4.
Hapsuna»,  «bopbba 32 CyILECTBOBAHUEY,
«IIpucrnocobaeHHOCTD OpPTraHU3MOBY, «I'eorpaguueckoe
BU1000pa30BaHME,

«DKOJIOTHUECKOE BHI000pa30BaHUE.

Obopydosanue: KOIIEKUUS HACEKOMBIX C Pa3IUYHBIMU THUIAMH OKpPACKH,
Ha0Op TUTONOB M ceMsiH, KoJuteknusi «[IpuMepsl 3amuTHBIX TPUCTIOCOONEHUHN Yy
KHUBOTHBIX», MOJielb «OCHOBHbBIE HAMPABJICHUS BOJIOLMNY», 00BEMHAS MOJENb
«CTpoeHue roJJOBHOTO MO3Ta MO3BOHOYHBIXY.

Buoreorpaduyeckas kapra Mupa, Koyutekuus «DopMbl COXPaHHOCTH
HCKOMaeMBIX JKMBOTHBIX M pacTeHui», wmojenp ammuimkanus «llepekpéct
XpOMOCOM», BJIaXHble Tmpenapatsl «Pa3ButHe Hacekomoro», «Pa3zBurue
JATYIIKW», MUKpOIpenapaT
«/Ipo3oduna» (Hopma, MyTaruu GOpMbI KPBIIIHEB U OKPACKH TEIA).

Jlabopamopuvie u npakmuueckue padomul:
JlaGopatopnast pabora Ne 1. «CpaBHeHHE BUAOB MO MOP(OIOTHYECKOMY
KPUTEPHUIOY.



Jlaboparopuas pabora Ne 2. «Omucanue  MPUCTIOCOOJIEHHOCTH
OpraHusMa u €€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHHUE U pa3BUTHE KM3HU HA 3eMiie

JlonayuHble MpeACTaBIEHUS O 3apOKACHUM >KW3HU. HayuHble rumnoressl
BO3HUKHOBEHHUSI JKM3HM Ha 3emse: aOuoreHe3 M MaHCIEPMHUsA. XHUMHYECKas
HBOJIONUS. AOHOTeHHBIH CHHTE3 OpPraHWYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
DKCIepUMEHTAIBHOE MOATBEPKACHUE XUMHUECKOHN 3BoIoLMU. HauanbHble 3Tarbl
ouonornyeckoit sBomoruu. I'unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HHMKHOBEHHE MPOTOKJIETKU. l[lepBble KIETKM M UX HBOJIOLUA.
®opMHUpPOBaHNE OCHOBHBIX I'PYIII KUBBIX OPTraHU3MOB.

Pazgutue xm3um Ha 3emsie mo 3paM u nepuomam. Karapxeil.
Apxeiickags u mnporepo3oickas dpbl. [laneo3oiickas spa um €€ IEpUOABL:
KeMOPHICKUH, OPJOBUKCKHUH, CHUIYPUHCKWH, JEBOHCKHW, KaMEHHOYTOJBHBIMH,
MIEPMCKUI.

Me3o30iickas 3pa U €€ NepuoIbl: TPUACOBBIM, FOPCKUI, MEJIOBOM.

Kaiino3zoiickast apa u €€ nepuo/ibl: ajaeoreHoBbINA, HEOTC€HOBBIMH,

AQHTPOIIOr€HOBBIN. XapaKTEpUCTUKA  KIIMMaTa u
IEOJIOTHYECKUX IPOLIECCOB. OcHoBHBIE JTalbl

HBOJIIOIMH PACTUTEIHLHOTO M JKUBOTHOTO MUpa. ApoMOp( 03Bl y pacTeHUH 1
KUBOTHBIX.

ITosiBnenue, pacuBeT U BBIMUPAHHUE I'PYIIIT )KUBBIX OPIraHU3MOB.

CucremMa OpraHm4eckoro Mupa Kak OTpaxeHHe OHBOMOLMH. OCHOBHBIE
CUCTEMAaTUYECKHUE TPYIIIb OPraHU3MOB.

OBoironusl  4eJOBEKa. AHTpomosiorusi  Kak  Hayka. PazBurtue
MPE/ICTAaBICHUM O MPOMCXOXKICHUH YeoBeKa. MeTo bl U3yueHusl aHTpOIIOreHesa.
CxoncTBa M pasznuuMsl 4esloB€Ka M JKMBOTHBIX. CHCTEMaTHUYeCKOE TIOJI0KEHHE
4eJIoBeKa.

JBuwxyunme  cunbl  ((akTopbl) aHTPOIIOT€HE3A. HacnencrBennas
W3MEHYMBOCTb U  €CTECTBEHHbIH o0TOOp. OOIIecTBeHHbII 00pa3  JKU3HH,
U3TrOTOBJIIEHUE OPYAMI TpyZa, MBIIIJICHUE, PEUb.

OcHOBHBIE CTa/IUM U BETBU IBOJIIOLIMU YEJIOBEKA: aBCTPAJIONUTEKH, YemoBek
ymensiid, Yenoek mnpaAMmoxondiui, YenoBexk HeaHAepTalbCKui, YemoBek
pa3yMHblii. Haxonku HcCKoOmaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBaHHUSA, 001aCTh
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 KHU3HU, OPYIUS.

Yenoseueckue pacbl. OCHOBHblE  OOJbIIME  pachl:  €BPOIEOUIHAS
(eBpas3miickasi),  HETpoO-aBCTpajiouaHas  (PKBAaTOpHANbHAs),  MOHTOJIOMHAS
(azuarcko-amMepukaHckas).  UepThl ~ TPHUCHOCOOJCHHOCTH  TMpECTaBUTENEH
YeJIOBEYECKMX pac K YCIOBUSAM CyIIECTBOBaHMWS. EIMHCTBO 4YEIOBEUECKUX pac.
Kpurtuka pacuzma.

Jlemoncmpavyuu:
Topmpemui: ®@. Pean, JI. Ilactep, A.W. Onapun, C. Musnnep, I'. FOpu, Y.
JlapBuH.
Tabnuywl U  cxemol: «BO3HUKHOBEHHE ConHeuHoU

CHCTEMEI, «Pa3BuTHE OPraHNYECKOTO MHPay,



«PacturenpHas KIeTka»,  «KuBoTHas KIICTKa,

«[Ipokapuorudaeckas KJIETKAY, «CoBpemMeHHas cucTemMa
OpPraHu9YeCcKOro MHUPay,

«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHUS YEIIOBEKA M YEIIOBEKOOOPA3HBIX

00€e3bsHY,

«OCHOBHBIC MeCTa MAJICOHTOJIOTMYECKHX HaXO0I0K ITPEIKOB COBPEMEHHOTO

YCIIOBEKAY,

«JlpeBHeiiime TN, «JlpeBHUE JOJTAY, «ITepBbIe
COBPEMEHHBIC JFO /T,
«YenoBeueckue pach».
Obopyoosanue:  mymsoku — «lIpoucxoxnenue — 4denoBeka»  (OrOCTBI

ABCTPAJIOIIUTCKA, ITMTCKAaHTpOIla, HCaHACpTalbla, KpOMaHI)OHIIa), CJICIIKN WA
M300pakeHUs] KAaMCHHBIX OpYAUH TEPBOOBITHOTO 4YelIOBeKa (KaMHH-UYOIIIEPHI,
pyOuia, ckpebna), TeoXpoHOJOTHYecKas Tabnuma, Kouiekmus «DopMbl
COXPaHHOCTH MCKOITAEMbIX JKUBOTHBIX M PACTCHUIN».

Jlabopamopuvie u npakmuueckue padomoi:

[lpaktuyeckas pabora Ne 1. «M3ydeHue MCKOIAeMbIX OCTAaTKOB
pacTeHUi U )KUBOTHBIX B KOJIJICKLIUSAX).

OKcKypcus «OBOJIIOLUS OPraHUYEeCKOro mMupa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIM UM KpaeBeTUECKUI My3eil).

Tema 3. OpranusMsl U OKpYyKawmas cpeia

OKoJorus Kak Hayka. 3aladyd U pa3Jelibl SKOJIOTHH. MeTOIbI SKOJIOTHUECKUX
HCCIIEIOBaHUM. DKOJIIOTHYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKaA.

Cpenpl OOMTaHUS OPraHW3MOB: BOJHAs, HAa3€MHO-BO3AYIIHAs, MOYBEHHas,
BHYTPHUOPTraHU3MEHHAS.

Oxonoruyeckue (¢akropbl. Knaccudukanus 5KOJIOTHYECKHX (PaKTOPOB:
abuoTuyeckre, OMOTHMYECKHE M aHTpomoreHHsle. JleficTBHE HKOJIOTHYECKUX
(akTOpOB HA OPraHU3MBI.

AbGuoTtnueckue (GakTopbl: CBET, TEMIIEPATYPa, BIAXHOCTb. POTONEPHOAU3M.
IIpucnocobnenuss  OpraHM3MOB K  JeWCTBUIO  aOMOTHYECKUX  (DAaKTOPOB.
buonornueckue puTMsI.

buornueckue (hakTopsbI. Bunsl OMOTHYECKHUX B3aUMOJICVCTBUN:
KOHKYpPEHIIUS, XUITHUYECTBO, cUMOMO03 U ero ¢opmbl. [lapasutusMm, koonepaunus,
MyTyalau3M, KOMMEHCAJIW3M (KBapTHPAHCTBO, HAXJIEOHWYECTBO). AMEHCalU3M,
HEeUTpan3M. 3HAYEHUE OMOTHYECKUX B3anNMOJEUCTBUN IS
CYIIECTBOBAaHHUSA OPIaHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApaKTEPUCTUKU momyaauud. OCHOBHBIE IOKAa3aTeNH
MOMYJISALUN: YUCIEHHOCTb, IUIOTHOCTb, POYKIAEMOCTb, CMEPTHOCTH, IPHUPOCT,
Murpanus. J[uHaMyuKa YMCIIEHHOCTH MOMYJISIUY U €€ peryJisiusl.

Hemoncmpayuu:

Ilopmpemuwr: A. I'ym6onbat, K.®. Pynse, D. I'ekkens.

Tabnuyvr u cxemwvr: xapta «lIpuponnsie 30HbI 3emin», «Cpeabl 0OMTaHUA
opranusmoB», «®oronepuoauzm», «llomynaunn», «3aKOHOMEPHOCTH pocTa
YHCJIEHHOCTHU MOMYJISIUK UHDY30pUn-TyPenbkiy», «[lumessie nenuy».



Jlabopamopuusie u npakmuueckue padomoi:
JlaboparopHas pabora Ne 3. «Mopdonoruyeckre
0COOEHHOCTH PAacTEHHH U3 Pa3HBIX MECT OOUTAHHDY.
JlaboparopHas padora Ne 4. «BiusiHue cBeTa Ha poCcT U pa3BUTUE YEPEHKOB
KoJIeycay.
[Tpaktuyeckas padora Ne 2. «IToacy€T mIOTHOCTH MOIMYJSINA pa3HBIX BUIOB
pacTeHuiD.

Tema 4. Coob1ecTBa 1 3K0OJI0rHYecKHe CUCTEMbI

CoobmecTBo opranu3mMoB — OuoneHo3. CTpyKTypsl OuoleHo3a: BUAOBas,
MPOCTpPaHCTBEHHAsA, Tpoduueckas (mumieBas). Bunbl-momuHantel. CBsi3u B
OHOILIEHO3E.

Dxosiorudeckue cucrteMbl (dkocuctemsl). [lomsrue o006 »sKocucteme u
ouoreoreHo3e. DOyHKIUOHATbHBIE KOMIIOHEHTHI HSKOCHUCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peaylieHTbl. KpyroBopoT BellecTB U MOTOK 3HEPTUU B IKOCHCTEME.
Tpoduueckue (muieBble) YpOBHU OSKOcUCTeMbl. [luieBble 1eM U CETH.
OcHOBHbBIE TIOKa3aTeNu SKOCUCTEMBI: OMOMacca, MPOAYKIUS. DKOIOTHYECKUE
NUPaMUAbL:  TPONYKIMH, YHCICHHOCTH, Ouomacchl. CBOWCTBA 3KOCHUCTEM:
YCTOHYHMBOCTD, CaMOperyianus, pazsutue. Cykieccus.

[IpuponHble SKOCUCTEMBI. JKOCHCTEMBbI 03&p U pek. IKocucrema
XBOMHOTO WJIH HIMPOKOJIUCTBEHHOTO JIeca.

AHTpONIOTeHHBIE 9KOCHUCTEMBI. ATrpO3KOCHCTEMBI.

YpOo3KOCHCTEMBI.
buonorudeckoe n X035HCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3znoobpazue kak ¢akTop ycToWuumBocTH dKocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

Vuenne B.U. Bepnaackoro o Ouocdepe. I'paHuibl, coctaB U CTpPyKTypa
o6uocheprl. XKusoe BemectBo u ero (ynkuun. OcoOeHHOCTH Ouochepbl Kak
rio0anpbHOM SKOocUCTeMbl. JlMHamuueckoe paBHOBecMe M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTs! BemecTs U OMOreoXMMHUYECKHE IMKIIbI 3JEMEHTOB (YIiiepoaa,

a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuectBO B Ouocdepe 3eminu. AHTPONOTeHHbIE U3MEHEHUS B

ounocdepe.
['mobGanbHBIE YKOTOTUYECKUE TPOOIIEMBI.
CocymiecTBoBaHMe PUPOJIBI u YeII0BEUECTBA. Coxpanenue

O6ropa3zHo00pa3usl Kak OCHOBa ycToiunBocTH O6uochepsl. OCHOBa palliOHATILHOTO
yIpaBJIeHUS TPUPOAHBIMU pecypcaMH M HUX HCHOJb30BaHME. JloCTHXKEeHUs
OMOJIOTHH U OXpaHa MPUPO/IbI.

Jlemoncmpavyuu:
Ilopmpemuwi: A JIx. Tencnu, B.H. Cykaués, B.W. BepHaackuii.
Tabnuywl u cxemvl:.  «lIumeBrle nenm», «buorneHos: COCTaB

U CTPYKTypa»,
«IIpuponHsie COO0ILIECTBAY, «enn MIUTaHUAY, «KosoruyecKast



MMpaMHIa»,
«buocdepa u yenoBek», «IKOCUCTEMA MHUPOKOIUCTBEHHOTO JIecay, « DKOCUCTEMA
XBOWHOrO  neca», «buonenos Bomoéma», «ArpoueHosd», «llpumepHsbie
AQHTPOIIOICHHBIE  BO3ACUCTBUSA Ha  INpUpoOLy», «BakHeWlIne HCTOYHUKHU
3arpsi3HEHUs] BO3AyXa U I'PYHTOBBIX Boa», «IlouBa — BakHelIIas cocTaBisroIas
ouocheps», «DakTopsl nerpagauuu mnous», «llapHukoBeiil 3ddexT», «DakTopbl
PaIMOaKTUBHOTO 3arps3HeHust Oumocdepnl», «OOmas cTpykTypa Ouochepb»,
«Pacnpoctpanenue xu3Hu B Ouocdepe»,
«O30HOBBII  3KpaH  Omocdeps», «KpyroBopor yriaepoga B Ouochepe»,
«KpyroBopot azora B Ipupoie».
O6opynoBaHue:  MOJEIb-aNIIUKALUS «Tunuuneie OHOLIEHO3BDY,
repOapuit
«PacturenpHbie coobiiecTBay, Komuekuuu «buornenosy, «Bpenutenu BaxHeHIInX
CEJIbCKOXO3SICTBEHHBIX KYJIbTYp», TepOapuu U KOJJICKIIMU PACTEHUHN U KUBOTHBIX,
MIpUHAUIEKALINE K Pa3HBIM AKOJIOTMYECKUM IpylnaM ofgHoro Bujaa, KpacHas kHura
Poccuiickoit ®enepaunu, W300paKEHUsT OXpPAHSIEMBIX BHJOB pACTCHUH W
KUBOTHBIX.

[NTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMEBI
1O BUOJIOI'MU HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

Cornmacho ®I'OC COOQO ycraHaBnuBarTcs TpeOOBaHMS K pe3yJibTaTamM
OCBOCHHMS  OOYYalOIIMMHUCS TporpamMM  CpeaHero oOmiero  oOpa3oBaHMS:
JIMYHOCTHBIM, MCTAITPCAMETHBIM H ITPCIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMUYHOCTHBIX pE3ylbTaTOB OCBOCHUS mpeamera «buomorus»
BBIJICTICHBI CJICYIONINE COCTABJISIONIME: OCO3HAHUE OOYYAIOIIUMUCS POCCUHCKOM
Fpa}I(JIaHCKOﬁ NICHTUYHOCTHU — TOTOBHOCTH K CaMOpaSBI/ITI/IIO,
CaMOCTOSITEIIFHOCTH W CaMOONPE/ICIICHUI0, HAJIWMYWe MOTHUBAIMA K OOYYCHHUIO
OMOJIOTHH, LIeJICHANpPABICHHOE PAa3BUTUE BHYTPEHHUX YOEXKIAEHWH JUYHOCTH Ha
OCHOBE KJIFOYEBBIX LIEHHOCTENM M MCTOPUYECKUX TpaguLun pa3BUTUA
OHOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIuXcst
pYKOBO)ICTBOBaTBCSI B CBO@ﬁ NCATCIIBHOCTU IIEHHOCTHO- CMBICJIIOBBIMH
YCTAaHOBKaMH, MPHCYIIMMH CHCTEME OHOJOTHYECKOro oOpa3oBaHUs, HaJIHYNe
9KOJIOTHYECKOTO IMPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh IIEIM W CTPOUTH
’KM3HEHHBIE IUIAHEL.

JInuHoCTHBIE pe3yJIbTaThl OCBOEHUS npeamera «buonorus»
JOCTHTAIOTCSl B €IMHCTBE  y4eOHOW M BOCHHUTATENbHOM  JEATENbHOCTU
B COOTBETCTBUM C TpPAJWLUOHHBIMU POCCUHCKUMHU COLUOKYJIBTYpPHBIMH,

HCTOPUYECKUMU M JYXOBHO- HPABCTBEHHBIMHM IIEHHOCTSIMU, [IPUHATBIMU B
o0IIecTBE MNpaBUIaMU M HOPMAaMU TIOBEACHUS U CIIOCOOCTBYIOT Mpolieccam
CaMOINO3HAHUsA, CaMOBOCHUTAaHUS W CaMOpAa3BUTHsA, pPa3BUTHS BHYTPEHHEHN
MO3ULIMM JIMYHOCTH, MATPUOTHU3MA, YBAXEHUS K 3aKOHY W INPaBONOPSAIKY,



YeNIOBEKY TpyJa M CTapiieMy TOKOJICHHUIO, B3aUMHOTO YBaXKEHUS, OCpPEKHOIO
OTHOLIEHUS K KyJbTYPHOMY HACIEIUI0 M TPaJuUUsM MHOTOHAIIMOHAJIBHOIO
Hapopa Poccuiickoit @enepanuu, NpUpoJe U OKPYKaIOIIEH cpee.

JImaHOCTHBIE pe3yJbTaThl OCBOEHHUs ydeOHoro mpeamera «buonorusy»
JOJKHBI OTPaXKaTh TOTOBHOCTh U CIIOCOOHOCTHh OOYYAIOIINXCSI PYKOBOJICTBOBATHCS
chOpPMUPOBAHHON BHYTPEHHEH TO3WIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIIN, TO3UTUBHBIX BHYTPEHHUX  YOCKICHUH, COOTBETCTBYIOIIUX
TPaIUIIMOHHBIM IICHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIMPEHHE KU3HEHHOTO
OMbITa U OMBITA JEATEILHOCTH B IMPOIIECCE peaTU3allMi OCHOBHBIX HANpaBJICHUI
BOCIIUTATEIbHOM IESITEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpamaaHcKoro BOCHHTAHMS:

c(OPMHPOBAHHOCTh ~ TPAKJAHCKOH  TO3MUMM  OOYdaloOmIerocss  Kak
AKTHBHOTO M OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBa;

OCO3HAaHHUC CBOHUX KOHCTI/ITYHHOHHI)IX HpaB nu O6ﬂ3aHHOCTeI>JI, yBa)KeHI/Ie
3aKOHA W [PABOMOPSIIKA;

TOTOBHOCTb K COBMeCTHOﬁ TBOpquKOi/JI OCATCIIBHOCTHU HpI/I CO31aHNN
y4eOHBIX MPOEKTOB, PEIICHAM YYEeOHBIX M NO3HABATENBHBIX 3a/au, BHIIONHCHHH
OHOJIOrMYECKHX KCIIEPUMEHTOB;

CIIOCOGHOCTH ~ ONPEJIENIATh COOCTBEHHYIO MO3HMIHMIO 110 OTHOLICHHIO K
SBJICHUSAM COBPEMEHHOM JKM3HH M OOBACHATH €€;

yMEHHE YUHTHIBATh B CBOMX JEHCTBUAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICICTBHS TOJEH ¢ Pa3HBIMU yOEXKICHUAMH, KYIbTYPHBIMH [EHHOCTAMH H
COLIMATBHBIM TTOJI0KECHUEM,

TOTOBHOCTH K COprI[HI/I[IeCTBy B HpOHeCCG COBMCCTHOT'O BBIIIOJITHCHUA
y‘{e6HI>IX, ITIO3HABATCJIIBHBIX nu HCCIICOA0OBATCIBbCKUX 3ajaa4, yBa)KI/ITeHBHOFO
OTHOIIEHHS K MHEHHIO OIIIOHEHTOB IIPH OOCYKIEHHH CIOPHBIX BOIIPOCOB
GHOOTHYECKOTO COZIEPIKAHNS;

TOTOBHOCTb K TYMaHUTapHOW U BOJIOHTEPCKOM AEATEIBHOCTH;

2) naTpHOTHYECKOro BOCHHTAHMS:

c(hopMUPOBAHHOCTH POCCUICKON TpaXk JaHCKOM HICHTAYHOCTH,
MIaTPUOTH3MA, YBAXKEHUS K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH IIepe]
Pomunoil, ropmoctu 3a CBOM Kpai, CBOWO PoauHy, CBOM A3BIK U KYJIBTYpY,
IIPOLLJIOE U HACTOSALIEE MHOTOHALMOHAIBHOTO Hapoaa Poccny;

LIEHHOCTHOE OTHOLIEHHUE K MPUPOAHOMY HACJIEIUIO U IaMATHUKAM MPUPOJBI,
JNOCTHKEHMSM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCUHCKHUX YYEHBIX B CTAHOBJICHHE U
pa3BuTHE OHOJOTMM, IMOHWMAHHS 3HAuYeHHs OWOJNOTMM B TIO3HAaHUM 3aKOHOB
IIPUPO/IBI, B )KU3HU YEJIOBEKa U COBPEMEHHOT'O OOIIIEeCTBa;

uaenHas yOeXIEHHOCTh, TOTOBHOCTh K CIY)K€HHIO W 3amure OTeuecTsa,
OTBETCTBEHHOCTh 32 €r0 CyAh0Y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:
OCO3HAHME JYXOBHBIX IIEHHOCTEA POCCUUCKOTO HapoJa;



c(OPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, JTHYECKOTO
MOBE/ICHUS,
CIIOCOOHOCTh OIICHMBATh CHUTYalMI0 U NPUHUMATh OCO3HAHHBIE PELICHHS,
OPUEHTUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;
OCO3HAHWE JIMYHOTO BKJIaJa B IIOCTPOCHHE YCTOWYMBOTO OyAyIIEero;
OTBETCTBEHHOE OTHOILIIEHUE K CBOMM pOJMTEINISIM, CO3/IaHUI0 CEMbHU Ha
OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTEH CEMEWHON KU3HU B COOTBETCTBUU C
TpaauuusaMu HapoaoB Poccuu;

4) 3cTeTM4ecKkoro BOCHUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHUpY, BKIIOYas 3CTETUKY ObITa, HAYYHOTO H
TEXHHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYZA, OOIECTBEHHBIX OTHOILICHUN;

MOHMMaHKHE SMOLMOHAILHOTO BO3/EHCTBHS ) KUBOIM MPUPOJBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQ)KEHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHHE

TIPOSIBIISITH
Ka4eCTBa TBOPUYECKOIl TMIHOCTH;
¢u3nyeckoro BocnuTaHusi, GOPMUPOBAHUS KYJIBTYPhI 3J0POBbS M SMOLMOHAIBHOTO
OJIaronoIy Ius:

[IOHMMaHWE W peaju3alus 340poBoro u Oe3zomacHoro ooOpas3a >KU3HU
(3mopoBoe  mMTaHWE, COOJIIOJIEHWE  TUTMEHWYECKUX  IpaBWl U HOPM,
cOaIaHCHPOBAaHHBIH PEXHUM 3aHATHH U OTAbIXA, perysipHas (u3NUecKas
aKTHBHOCTB), OEpEeKXHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
cOOCTBEHHOMY (U3NUYECKOMY U IICUXUYECKOMY 3/I0POBbIO;

NOHMMaHWE IIEHHOCTH TPaBWJ HMHIUBUIYATBHOTO H  KOJUIEKTHBHOTO
0€30MacHOro NMOBEJCHUS B CUTYALUsAX, YTPOKAIOLIUX 310POBBIO U KHU3HU JIIOCH;

OCO3HAHME TOCIEICTBHIA U HEMPHUATUS BPEIHBIX MPUBBIUEK (YHOTPEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEHHUS);

5) TPYAOBOI0 BOCIIUTAHMSA:

TOTOBHOCTh K TpPYAYy, OCO3HAaHHWE IIEHHOCTH MacTepCcTBa, TPYIOJI00ue;

TOTOBHOCTh K AaKTUBHOM JESATEIHHOCTH TEXHOJIOTMYECKON M COIMaabHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATh, TJIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJTHSTH TaKyIO ACSITEILHOCTD;

WHTEpPEC K Pa3IUYHBIM chepaM MpoPEeCCHOHATIBHON IEATEIHPHOCTH, YMECHHE
COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymied mpodeccun U peann30BHIBATH
COOCTBEHHEIE )KU3HEHHDIE IIJIaHEbL;

TOTOBHOCTb U CIHOCOOHOCTh K OOpa3oBaHHIO M CaMOOOpa30BaHHUIO Ha
MPOTSKEHUU BCEW J)KU3HH;

6) 5K0/I0rHYEcKOro BOCTIHTAHMSI:

SKOJIOTHYECKH 1eIeCO0OPA3HOe OTHOIIEHHE K TPUPOAE KaK HCTOUHHKY
KIU3HY Ha 3eMITe, OCHOBE €& CYIeCTBOBAHHS;

TOBBINICHHE YPOBHS DKOJIIOTHYECKOW KyJIBTYypBl: IIPUOOPETEHHE OIBITA
TIAHUPOBAHKS TOCTYIKOB M OINEHKH HX BO3MOYXHBIX TOCHEACTBHH s



OKpY’Kalollel cpeipl;

OCO3HaHME TJI00AJLHOIO XapakTepa HKOJOTHYECKHUX IMpodsieM M IyTell ux
peleHus;

CHOCOOHOCTh HCIIOJIB30BaTh IMPHOOpETaeMble MPH HM3YYCHUU OHOJIOTUU
3HaHUS W YMEHHUS TpU pPEIICHHH TMpo0JieM, CBSI3aHHBIX C palMOHAIBHBIM
MPUPOJIOIIONB30BaHUEM  (COONIIOJICHHE  TMpaBWJ  MOBEICHHS B IPUPOJE,
HaIpaBJICHHBIX HA COXpPaHEHHME pABHOBECHS B HSKOCHUCTEMAX, OXpPaHy BHJIOB,
IKocucTeM, Orochepsl);

AKTMBHOE€ HENPUATHE JECUCTBUW, MPUHOCIIIMX BPEA  OKPYKAKOLIEH
MPUPOJHON Cpele, YMEHHE MPOrHO3UPOBATh HEOIArONPHUATHBIE 3KOJOTMYECKHE
MIOCJIEACTBUS IPEANPUHUMAEMBIX IEHCTBUI U MPEAOTBpAILATh UX;

HaJIMYUe Pa3BUTOIO 3KOJOTUYECKOTO MBILIUIEHHUS, IKOJIOTUYECKON KYJIbTYpHI,
OIbITa JEeSITEIbHOCTU 9KOJIOTMUYECKOMN HaIpPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATHCS MMM B I103HABATEIbHOM, KOMMYHUKATUBHONH M COLIMAIBbHOM
IIPAKTHUKE, TOTOBHOCTH K yYacTHIO B MPAKTUYECKOH JNEeATEIbHOCTH HKOJIOTHYECKOM
HalpaBJICHHOCTH;

LIEHHOCTH HAyYHOTO [TO3HAHUS:

c(OPMHPOBAHHOCTE MHPOBO33PEHUS,, COOTBETCTBYIOILIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAayKU U OOIIECTBEHHON NPAaKTUKH, OCHOBAHHOI'O Ha JHaJore
KYJIBTYp, CIIOCOOCTBYIOILET0 OCO3HAHUIO CBOETO MECTA B IOJIUKYJIBTYPHOM MHpE;

COBEpPILEHCTBOBAHUE SI3bIKOBOM M YMTATENIbCKOW KYJIbTYpbl KaK CpeiCTBa
B3aMMO/JICHCTBUS MEXKIY JIOJbMU U TO3HAHUS MUPA;

NOHMMAaHUE creuu(Puk OHOJIOrMM KaK HayKd, OCO3HaHUsA €€ poiu B
(GOopMHpPOBAaHHUU pAIlMOHAIBHOTO  HAYYHOIO  MBILIUICHHUS, CO3JIaHUH
LIEJIOCTHOTO TIPEACTaBICHUs 00 OKpY’KaloIleM MHUpE KaK O €AMHCTBE MPUPOIBI,
YeJIoBeKa W OOIEeCTBa, B TMO3HAHUHM IMPHUPOJIHBIX 3aKOHOMEPHOCTEW U pelleHUH
po6JIeM COXpaHeHUs! IPUPOTHOTO PABHOBECHS;

yOexIEHHOCTh B 3HAYMMOCTH OHOJIOTHM JJISi COBPEMEHHON LMBUIM3ALUU:
o0OecrieyeHrss HOBOTO YPOBHS pa3BUTHS MEIUIMHBI, CO3/IaHUE MEepPCHEKTUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX  pellaTh  PECYpCHble  MPOOJEMBI  pPa3BUTHS
YeJI0BEYECTBA, MMOMCKA MyTeH BBIXOJA U3 INI00AJIbHBIX 3KOJOTHYECKUX MPOOJIEM U
o0ecrieyeHus  mepexoja K  YCTOMUMBOMY  pa3BUTHIO,  PALUOHAIBLHOMY
HCIOJIb30BAaHUI0 TPUPOJIHBIX PECypcoB U (OPMUPOBAHHIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYyYEHUU OHOJOTMYECKUX 3HAHUA B IENAX
MOBBIIEHUST  O0IIEeH KYyJIbTypbl, €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH, Kak
COCTaBHOH 4YacTu (PyHKIIMOHAIBHON I'paMOTHOCTH oOOyuaroumxcs, (popmupyemoit
MIpY U3yYEHUH OMOJIOTHH;

MOHMMAaHHE CYHIHOCTH METOJIOB MO3HAHMS, HCIOJb3yEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTM MHCIIONB30BaTh TOJy4daeMble 3HAHMS Ui aHalu3a |
OOBSICHEHUS SIBIICHUM OKpY>KaIOLIero MUpPa M MPOUCXOAANINX B HEM H3MEHEHUH,
yMEHHUE JeslaTh OOOCHOBAaHHBIE 3aKIIOUEHHs HAa OCHOBE HAaYyYHbIX (DaKTOB U
HUMEIOLIUXCA JAHHBIX C LEJIBIO MOITYYEHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJb30BaTh OHOJOTMYECKHE 3HAHUS IS



peleHust Ipo6JeM B peabHbIX )KU3HEHHBIX CUTYaLUsX;
OCO3HaHME LIEHHOCTU HAay4YHOH JesTelNbHOCTH, I'OTOBHOCTb OCYIIECTBIATh
IIPOEKTHYIO U MCCIIEA0BATENbCKYIO I€ATEIbHOCTh UHINBUIyalIbHO U B IPYIIIIE;
TOTOBHOCTb M  CHOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHHIO U
caM000pa30BaHMI0, K aKTUBHOMY IIOJYYCHHMIO HOBBIX 3HaHMHA IO OHOJOTMHM B
COOTBETCTBHUHM C )KU3HEHHBIMHU MOTPEOHOCTSIMU.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yibTaThl OCBOEHMsI yueOHoro mpeamera «buonorus»
BKJIIOYAIOT: 3HAa4MMble i1  (OPMHPOBAHUS MHPOBO33PEHHS OO0yUYaIOIIUXCS
MEXIUCLUUIIIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTpa)aroliue
LIEJIOCTHOCTh HAY4YHOH KapTUHBl MHpa M CHEHNM(UKY METOA0B IO3HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPrus, SBJICHUE, MPOIECC,
cucTreMa, HayuHbld (DaKkT, NMPUHLMII, TMIIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
ucclieloBaHue,  HaOJIOJIeHHe,  M3MEpPEeHHe,  OSKCIEpPUMEHT U JpYyrux),
YHUBEpCaJbHbIE y4deOHbIE JecTBUS (I103HAaBaTElIbHbIE, KOMMYHHUKATHBHBIE,

pEryISITUBHBIE), o0ecIeuynBaroIIre dhopmupoBaHHe (GyHKIIMOHATTEHOM
IPaMOTHOCTH M COLIMAJIBHOM  KOMIIETEHIIMM  OOYYaroIMXCs, CIIOCOOHOCTH
00yJarOIIHMXCS UCIIOJIb30BATh OCBOCHHBIE MEX/IUCIUTITMHAPHBIE,

MHUpPOBO33pDEHUYECKHE 3HaHUS M  yHHMBEpcalbHble Yy4yeOHble JEHCTBUS B
ITI03HABATEJIBHON U COLIMAIBHON ITPAKTHKE.

IMo3HaBaTeIbHBbIE YHUBEpPCAJIbHbIE Y4eOHbIE TelCTBUS
Ba3oBble Jiornueckue JeicTBUA:

CcaMOCTOSITENNbHO  (OopMyIHpOBaTH U aKTyallu3upoBaTh  Mpodiemy,
paccMmatpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHHHM 3HAHWUH TMPUEMBI JIOTUYECKOTO MBIIIICHHS
(ananmu3za, cMHTE3a, CPaBHEHMSI, KIIacCCU(PUKAIIMU, 0000IIEHNs), PACKPBIBATH CMBICT
OMOJOTMYECKUX MOHSITUN (BBIIEIATh MX XapaKTepHbIC MPU3HAKH, YCTAHABIUBATH
CBSI3H C APYTUMH TTOHSITHIMH);

OTIpEeAeNATh IEeNu JeATeNbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU UX
JOCTHKEHHS, COOTHOCHTD PE3yJIbTATHI ACATSILHOCTH C TIOCTABICHHBIMU TICIISIMU;

MCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHS JUIsl OObsCHEHUS (DAKTOB U SBJICHUN
YKUBOU IIPUPOJBL;

CTPOUTH JIOTHYECKHE pACCYX JACHUS (MHIYKTHUBHBIC, IEAYKTUBHBIE, TIO
AQHAJIOTHH), BBISIBJIATH 3aKOHOMEPHOCTH W IPOTHBOPEUYHS B PaccMaTPHUBAEMBIX
SIBJICHUSX, (POPMYITUPOBATEH BHIBOJIBI M 3aKITIOUCHHS;

MPUMEHSITh CXEMHO-MO/ICIbHBIC CpencTBa TSt TIpeICTaBICHHUS
CYIIECTBCHHBIX CBSI3¢H M OTHONICHWH B M3y9YaeMbBIX OMOJOTHYECKHX OOBEKTaX, a
TaKk)Ke  MPOTUBOPEYMH  Pa3HOTO  poOJa,  BBIIBICHHBIX B Pa3IUYHBIX
MH(OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaTeiBaTh IUTAH PEIICHHS MPOOJIEMbI C YYETOM aHAJIN3a WUMEIOIIHXCS
MaTepUaTbHBIX U HEMaTePHAILHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B  JICATEIBHOCTh, OIICHUBAaTH COOTBETCTBHC
PE3yJIBTATOB TIEJISIM, OIICHUBATh PUCKH ITOCIICICTBUH JICITCILHOCTH;



KOOpAMHUPOBaTb M  BBIIOJHATH pabdoOTy B  YCIOBUSIX pEAIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;
pa3BUBaTh KPEaTHUBHOE MBILUIEHUE [TPU PELICHNH )KU3HEHHBIX MIPOOIEM.

Ba3oBble ucciienoBarejnLcKue 1eHCTBUA:

BJIQJICTh HaBbIKaMHU y4€OHO-HCCIIEI0BATEIbCKON M MPOSKTHOMN JeATEILHOCTH,
HaBBIKAMHU  pa3pelieHHs]  MpoOJeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY IOMCKY METOJIOB PEUICHUS MPAKTUYECKUX 3a7a4, TPUMECHEHHIO
pPa3IMYHBIX METO/IOB ITO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIE BUJIBI JEATEIBHOCTH 110 TMOJYYEHUIO HOBOTO
3HaHUS, €r0 HHTEpIIPETAIlui, MPeoOpa3OBaHUI0 M IMPUMEHCHHIO B YYCOHBIX
CUTYaIUSAX, B TOM YHCJIC MTPH CO3JIaHUH YICOHBIX U COITUATBHBIX TPOCKTOB;

dbopMHUpPOBaTh HAYYHBIM TUIT MBIIUICHHS, BIaI€Th HAYYHOM TEPMHUHOJIOTHUEH,
KJIIOYEBBIMH ITOHATUSIMU H METOJIAMU;

CTaBUTh U (opMynaupoBaTh COOCTBEHHBIE 3a7aud B 00Opa3oBaTENbHOI
JEeSTEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJlU3UpOBaTh 3ajauy,
BBIJIBUTATh THUMOTE3y €€ pelIeHUs, HAaXOAUTh apTyMEHTHI I JO0Ka3aTesIbCTBA
CBOMX YTBEp)KJICHUH, 3a71aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

AQHAIM3UPOBATh TONyYEHHBIE B XOJ€ pEIICHUS 3aJayd  Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh MX JIOCTOBEPHOCTH, MMPOTHO3MPOBATH M3MEHECHHUE B HOBBIX
YCIIOBUSX;

JaBaTh OIIEHKY HOBBIM CHUTYalldsM, OIICHHBAThb HPHUOOPETEHHBIA OIBIT;

OCYIIECTBIISTH IEJICHANPABICHHBI MOUCK TEpeHoca CPEACTB M CIOco00B

JerCcTBUA
B TPO(PECCHOHATIBHYIO CPEY;

yMETh  MEpPEHOCUTh  3HAaHUS B  IO3HABATEIbHYID U

MPAKTUYECKYI0 00JIaCTH KU3HEACITEIBHOCTH;

yMETh HWHTETPUPOBATh 3HAHUS M3 PA3HBIX TMPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTb OPUTUHAIBHBIE MOIX0/IbI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAOIINE albTEPHATUBHBIE PEILICHHSL.

Padora ¢ undopmanueii:

OpPUEHTHPOBATHCS B PA3JIMUYHBIX HCTOYHUKAX MH(POpPMALUU (TEKCTe y4eOHOro
nocoOusi, Hay4YHO-TIOMYJSPHOM JMTepaTrype, OWOJIOTHYECKUX CIIOBapsAX U
CIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTEpHETe), aHalIu3UpOBATH
MHGOPMALIMIO PA3IUYHBIX BUIOB U (DOPM MpeACTaBICHUS, KPUTHUECKU OLIEHUBATh
€€ I0OCTOBEPHOCTh ¥ HENPOTUBOPEUNBOCT;

(GbopMyIMpOBaTH 3aMPOChl U MPUMEHATH PA3IMYHbIE METOJbI NPU TOUCKE U
otbope Omosornueckord WHQPOpPMAIUHU, HEOOXOIUMOUM JUTsl BHIOJHEHUS YYEOHBIX
3ajad;

nproOpeTaTh ONBIT HCIOJB30BAaHUS HH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOI'O MCIHOJIb30BAaHUS PA3IUUHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpMYy  HpeICTaBICHUS
O6uonornueckoi nHopmanuu (Cxembl, rpapuKy, AMArpaMMbl, TaOIHIIbI, PUCYHKU



H Ipyroe);

UCIIONIb30BAaTh HAYYHBIA $3bIK B KayecTBe CpeacTBa npu pabore ¢
Oouosiornyeckoil MH(pOpMAIMEN: TPUMEHSATh XHUMHYECKHe, (U3UYECKUe W
MaTeMaTU4ecKue 3HaKM W CUMBOJIBL, (HhOpMyIbl, abOpeBHaTypy, HOMEHKIATYypy,
UCTOJNB30BaTh U MPeoOpa3oBBIBATHh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HarJIAJHOCTH;

BJAJCTh  HABBIKAMHM  PACHO3HABAaHUSA WM 3alIMThl  WHGpOpPMAIHUH,
MH(POPMAIIMOHHOW 0€30ITaCHOCTH JINYHOCTH.

KomMMmyHMKaTHBHBbIE YHUBepPCaJbHble y4eOHbIe JeHCTBUSA
Oo0menue:

OCYIIECTBISITh KOMMYHHUKallMd BO BceX cdepax IKHU3HH, aKTUBHO
y4acTBOBATh B AHAJIOTe WM JUCKYCCHH I10 CYIIECTBY 00CYkKIaeMOi TeMbl (YMEHUE
3a1aBaThb BOIIPOCHI, BBICKA3bIBATh CYXKACHUA OTHOCHUTCIIBHO BBITIOJIHCHUA
npeajgaraeMou 3ajauu, YYUThIBaTh HHTEPECHI U COTJIACOBAHHOCTH MO3UIMI APYTUX
Y4aCTHHUKOB JUajiora uinu III/ICKyCCI/II/I);

pacrio3HaBaTh HeBepOajbHBIE CpEACTBa OOIICHMs, MOHUMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYAalIMd,
YMETh CMATYaTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJIaACTH pa3JIMYHBIMHU crnocobamu 06III€HI/IH u B38.PIMOI[CI>1CTBI/I$I, IIOHUMAaThb
HAMEpEeHUs JAPYTUX JIIOACH, TMPOSBIATH  YBAKUTEIHHOE  OTHOLIEHHE K
coOEeCeTHUKY U B KOPPEKTHOU popme GopMyTHupOBaTH CBOM BO3PAKCHHUS,

pPa3BEPHYTO M JIOTUUHO M3Jaratb CBOIO TOYKY 3pPEHHUS C HMCIOJIb30BAaHUEM
SA3BIKOBBIX CPCACTB.

CoBMecTHas1 1eATEJIbHOCTD:

MOHUMATh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHAWBHUIYaIbHOMN
paboOTHI MPU PEIICHUH OMOJIIOTHUYECKOUM MPOOIEMbI, 000CHOBBIBATh HEOOXOIUMOCTh
MIPUMEHEHUSI TPYITIOBBIX (POPM B3aUMOJICHCTBUS IIPH PEIICHNUN YUeOHOH 3a1auu;

BBHIOMPATh TEMAaTUKY U METOJbl COBMECTHBIX IEHCTBHM C y4€TOM OOIIUX
HWHTEPECOB ¥ BO3MOXKHOCTEH KaXK0Tr0 WieHa KOJIJIEKTHBA;

NpUHUMATh €I  COBMECTHOM  JIESITENIbHOCTH, OpPraHU30BbIBAaTH U
KOOPAWHHUPOBATH JIEUCTBUS MO €€ JOCTHMKEHHMIO: COCTAaBJATH IUIAH JEHCTBUH,
pacmpenenarTh poiii ¢ Y4ETOM MHEHHH Y4YaCTHHUKOB, OOCYXIaTh pe3yiIbTaThl
COBMECTHOH paboThI;

OIICHUMBATh KAadye€CTBO CBOETO BKJAJa M KaXJOr0 Y4YaCTHHKA KOMAaHIbl B
OOIIHi pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLEHUWBATh HUJEU C TO3ULKUU HOBU3HBI,
OPUTHHAJILHOCTH, MPAKTHYECKOW 3HAYMMOCTH;

OCYIIECTBIISATh TIO3UTUBHOE CTPATETMUECKOe TIOBEJACHHE B Pa3IMUHBIX
CUTYAaIIUSX, IPOSIBJIATH TBOPYECTBO U BOOOpaKEHHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHble yHHBepcaJibHble y4eOHbIe /1eiicTBUA
Camoopranmusanus:

HCIIOJIL30BaTh OHMOJIOTHYECKUE 3HAHUS 1A BBIABJICHUS np06neM n Hux
pelIeHHs B )KM3HEHHBIX M YU€OHbBIX CUTYalHsX;



BHIOMPAaTh Ha OCHOBE OHMOJIOTMYECKMX 3HAHHWHA IEJIEeBBIC M CMBICIOBBIC
YCTaHOBKHU B CBOUX HeﬁCTBHHX H TOCTYIIKaxX IO OTHOMICHUIO K JKUBOU mnmpupone,
CBOEMY 3JIOPOBBIO H 3JIOPOBBIO OKPYIKAIOIIUX;

CaMOCTOSITENIFHO OCYIIECTBIISITh MO3HABATEIBHYIO JCSTEIBHOCTD, BBISBIATH
MpoOJIeMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a7aud B 00Opa30BaTEIbHON
NEeSITeTbHOCTH U )KU3HEHHBIX CUTYAIUIX;

CaMOCTOSITENIbHO ~ COCTaBIISITh IJIAH  pPEUICHHS NpoOJieMbl C  Y4ETOM
HUMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPEATIOUTCHHN;

AaBaTb OLICHKY HOBBIM CHUTYAllUAM;

pacuMpsATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JeNlaTh ~ OCO3HAHHBIA  BBIOOP, apryMEeHTHPOBAThH ero, Opatb
OTBETCTBCHHOCTb 3a peleHue;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (HOPMUPOBAHHIO M TPOSIBICHUIO HIMPOKOH SPYAUIUH B
pasHBIX 00JACTAX 3HAHWW, IOCTOSHHO TOBBIIATH CBOH OOpa3oBaTEIbHBIA H
KYJIbTYpHBI YPOBEHb.

CaMOKOHTPOJIb:

JaBaTb OLCHKY HOBLIM CUTyalUAM, BHOCUTH KOPPCKTHUBBI B ACATCIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BIAJCTh HABBIKAMHM  [O3HABATENBHOM  pe(IeKCHH Kak  OCO3HAHUSA
COBCpUIACMBIX HeﬁCTBHﬁ U  MBICIUTCIBbHBIX IIPOLECCOB, HX PE3YJIIbTATOB U
OCHOBaHMWH, MCIOJB30BaTh MPUEMBI PEIICKCUU JIS OIEHKH CHUTyallud, BbIOOpa
BEPHOTO PEIICHHUS;

yMETh OLEHHWBAaThb PUCKM M CBOEBPEMEHHO NPUHUMATh PEUIEHUS IO HX

CHMWKEHUIO; TPUHUMATh MOTHUBBI M apryMEHThl JApPYTHX MpU aHAIU3E

pe3yJIbTaTOB JI€ATEIbHOCTH.

IIpunsTHe ceds1 M Apyrux:
IIpUHUMATh C€6$I, IIOHUMas CBOHU HEAOCTATKH U JOCTOMHCTBA,
MIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTUX IIPU aHAIN3€ PE3yIbTaTOB
NesTeIbHOCTH; IPU3HABATh CBOE MPaBO U MPaBo APYTUX Ha OIINOKHY;
pa3BHUBaTh CIOCOOHOCTH MOHUMATh MUP C O3ULMH APYTOro YeIoBeKa.

HNPEAMETHBIE PE3YJIBTATbBI

[Tpenmernsle pe3ynbraThl ocBoeHus mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue st yaeOHoro npeamera «buomorusy»
HayuyHble 3HAaHUA, YMEHHA U  CIOCOObl  JEHCTBHMII 1O  OCBOEHHIO,
MHTEpPIpEeTalMi ¥ MPeoOpa3oBaHUI0 3HAHUM, BUJbI JIEATEIBHOCTH MO MOIYyYEHUIO
HOBOTO 3HAHWSI ¥ TPUMEHEHHIO 3HAHUH B Pa3IMYHBIX YYCOHBIX CUTYAIUX, a TAKIKE
B pCAIbHBIX JKU3HEHHBIX CHUTYallWsX, CBS3aHHBIX ¢ Owoiormeir. B mporpamme
IIpeIMETHBIE Pe3yJIbTaThl IPE/ICTABICHBI M0 TOJjaM 00yUYeHUSI.

Hpe,Z[MCTHLIe PE3YJIbTAaThl OCBOCHUSA yqe6Hor0 npeameTa «buonorus» B 10
KJ1acce

AOJIKHBI OTPaXXaTh:



c(OpPMHPOBAHHOCTH 3HAHHUI O MECTE M POJIM OMOJIOTUU B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHbIX HAyK, B (OPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-
Hay4YyHOM KapTHHbI MUpa M HAy4HOTO MHUPOBO33PEHUS, O BKJIA/JE€ POCCUICKUX U
3apyOC)KHBIX YUYEHBIX- OHOJIOTOB B pa3BUTHE OWOJOTHH, (YHKIIMOHAIHLHOMN
IPaMOTHOCTH 4€JIOBEKA JJIsl PELICHUS )KU3HEHHBIX 33/1a4;

YMEHHE DPAaCKpBIBATh COJACP)KAHUE OMOJIOTMYECKUX TEPMUHOB M TIOHSTHIA:
KU3Hb, KIJIETKa, OpraHu3M, Metrabonu3M (OOMEH BEUIECTB M MpPEeBpalIeHUE
SHEPruM), TOMEOocTa3 (CaMOperyJisilys), YPOBHEBAs OpPraHU3alMsl KUBBIX CUCTEM,
CaMOBOCIIPOU3BE/IEHUE (PENPOAYKIIHS), HACIEACTBEHHOCTb, U3MEHUUBOCTb, POCT U
pasBHTHE;

yMEHHE WH3jaraTb OHOJOrMYecKUe Teopuu (KIETOYHasl, XPOMOCOMHas,
MyTallMOHHAasi, LEHTpajbHas J0rMa MOJIEKYJsipHOW Ouonorum), 3axkonsl (I
Mennens, T. Moprana, H.1. BaBunoBa) u y4eHus (0 IEHTpax MHOT00Opasus M
IIPOUCXOXKACHUS KyJIbTYpHbIX pacteHud H.M. BaswiioBa), omnpenensarsb
IPaHMLBl UX MPUMEHUMOCTH K KHUBBIM CUCTEMAM;

YMEHHE BJaJeTh METOJAaMH  HAy4YHOTO IO3HAaHHMA B  OWOJIOTHU:
HaAOJIOZICHNE U ONMCAHHE JKUBBIX CHCTEM, MPOILECCOB M SIBICHUH, OpraHU3anus U
IIPOBE/IEHUE OHMOJIOTMYECKOT0 3KCIEPUMEHTA, BBIABHIKEHHE TUIIOTE3bl, BBIIBICHUE
3aBUCHUMOCTH MEXJy HCCIEIyeMbIMU BEIMYMHAMU, OOBSCHEHHUE IOJIyYE€HHBIX
pe3yJIbTaTOB, MCIIOJIb30BAHHBIX HAYYHBIX IOHSATUM, TEOPUH M 3aKOHOB, YMEHME
Jies1aTh BBIBOJIbl HA OCHOBAHHUM IOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE  BBIIEIATH  CYLIECTBEHHbIE  INPU3HAKM  BUPYCOB,  KIETOK
IPOKAPUOT M DYKAPHOT, OIHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB,
0COOEHHOCTH MpOIecCOB: OOMEHa BEIIECTB W INPEBpAIIECHUS SHEPTHH B KIETKE,
(¢oTOCHHTE3a, IJACTMYECKOTO M HOHEPreTMYecKoro oOMeHa, XEMOCHHTE3a,
MHUTO3a, MeH03a, OIUIOJOTBOPEHHUS, Pa3sMHOXKEHUS, WHAMBHUIYaJIbHOIO PA3BUTHS
opraHu3ma (OHTOTEHE3);

YMEHHE NPUMEHATH MOJTy4YEHHbIE 3HAHUS 7 OOBSCHEHUS OMOJOTHYECKUX
MIPOLIECCOB M SIBIICHUM, I NPUHATHS NMPAKTHUECKUX PELICHUH B MOBCEJHEBHOMN
KHU3HU C LEeJIbl0 obecrieyeHus 0OEe30MacHOCTH CBOErO 370pPOBbS U 3/10pPOBbS
OKpY’KaIOIIMX JII0JIeH, COOII0ACHNSI HOPM T'PaMOTHOTO TMOBEACHUS B OKPY KaIOLIeH
NPUPOJHOM cpefie, MOHMMAaHUE HEOOXOJUMOCTH MCIIOJNB30BaHMs JIOCTUKEHUHN
COBPEMEHHOMN OuosI0rHH 51 OMOTEXHOIOT U JUTSt palMOHAIBHOTO
IIPUPOJOIIOIBL30BaHMS;

yMEHHE pellaTh »d>JeMEHTapHble TeHETHUYeCKHe 3aJauyd Ha MOHO- |
TUTUOPUIIHOE CKpPELMBAaHUE, CIIEMJIEHHOE Haclel0BaHUe, COCTAaBJIATh CXEMBI
MOHOTHOPUAHOTO CKpEIIMBAaHUS Ui MpEeACKa3aHus HAcJelOBaHUs NMPU3HAKOB Yy
OpraHu3MOB;

yYMEHHE BBINOIHATH J1a0OpaTOpHbIE M MpaKTUYECKHE padoThl, COONIOAATH
npaBuia Mpu paboTe ¢ yueOHBIM U J1a00paTOpHBIM 000y I0BaHUEM;

YMEHHE KPUTHYECKH OICHWBATh W HWHTEPIPETHPOBATH HHOOPMAIIHIO
OMOJIOTUYECKOTO  COJEp’KaHMsl, BKJIIOYAIOUIYI0 TICEBOHAyYHble 3HAHUA U3
Pa3UYHBIX MCTOYHHUKOB (CpeICTBAa MaccoBOW MH(OpMAINK, HAyYHO-TIOMYJISIpHBIE
MaTepuaibl), ITHUYECKHE AaCMEeKThl COBPEMEHHBIX HCCIeIOBaHUNW B OHMOJIOTHH,
MeIULHE, OMOTEXHOJIOTHH;



YMEHHE CO3/1aBaTh COOCTBEHHbIE IHCHbMEHHBIE U YCTHBIE COOOIIEHUS,
000011251 OMOJIOTUYECKYI0 HHPOPMAIUIO W3 HECKOJIBKHX HMCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUHHBIN armapar OUoJIOTHH.

[IpenmertHbie pe3yJbTaThI OCBOEHUS y4eOHOro npeaMera
«buonorus» B 11 kiacce J0KHBI OTPAXKaTh:

c(OpPMHPOBAHHOCTH 3HAHHUI O MECTE M POJIM OMOJIOTUU B CUCTEME HAYYHOTO
3HaHHUSA €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpPa M HAy4YHOTO MHPOBO33PEHHS, O BKIIAJE POCCUUCKHUX H
3apyOeKHBIX YUYEHBIX- OHMOJIOTOB B pa3BUTHE OWOJIOTUH, (YHKIMOHAIBHON
IrPaMOTHOCTH 4YeNIOBEKa JUIs pEHIeHMs >KU3HEHHBIX 3a7ay; YMEHHE pPacKphIBATh
coJiep>kaHue OMOJIOTMYECKUX TEPMHUHOB W TOHATUN: BUJ, MOMYJSAIMS, FreHO(OH,
IBOJIIOLIMS, JBWXKYyIIME Cuibl ((aKTopbl) 53BOJIOLUHU, IPUCIIOCOOIEHHOCTD
OpraHM3MOB,  BHA000pa3oBaHHE, OSKOJOTHYECKHE  (PaKTOpbI, IKOCHCTEMA,
MPOAYLEHTHI, KOHCYMEHTHI, peAYLICHTHI, IIETTH MTUTAHUS, YKOJIOTHYECKas TUPaMHIa,
omoreoreHo3, buocdepa;

yMEHHE u3JaraTb OHOJOTHYECKHEe TEeOpuH (IBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHUsl DBOJIOLMHU), 3aKOHbl MU 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactBa K.M. bapa, depenoBaHus TIIJIaBHBIX HaIlpaBICHUNH U
nyteir sBomonnu A.H. CesepuioBa, yuenus o Oumochepe B.M. Bepuaackoro),
OTIPEIENIATh TPAHUIIBI UX TPUMEHUMOCTH K KHBBIM CHCTEMaM;

YMEHHE BJaJeTh METOJAaMH  HAy4YHOTO IO3HAaHHMA B  OWOJIOTHH:
Ha0JII0/IEHNE U ONMMCAHME JKHUBBIX CHCTEM, IPOLIECCOB U SBJICHUH, OpraHU3alus u
MpOBE/ICHNE OUOIOTUYECKOTO DKCIIEPHUMEHTA, BBIIBIKEHHE THITOTE3bI, BHISBICHHE
3aBHCUMOCTH MEXIY HCCIEAYEMBbIMI BEIMYMHAMH, OOBSICHEHHE IIOJyUYEeHHBIX
pe3yIbTaTOB, WCHOJIH30BAHHBIX HAYYHBIX IOHSATHHA, TEOPUH M 3aKOHOB, yMEHHE
JieTaTh BBIBOJIBI HA OCHOBAHHH MOJYYSHHBIX PE3yJIbTaTOB;

YMEHHE BBLICIATH CYIICCTBEHHBIE TPHU3HAKH CTPOCHHUS OHOJOTHYECKUX
OOBEKTOB: BHUJOB, MOMYJSIUH, TPOAYIEHTOB, KOHCYMEHTOB, pPEIYyIEHTOB,
OMOreoleHO30B M  JKOCHUCTEM, OCOOEHHOCTH TPOIECCOB: HACIEeACTBEHHOMN
W3MEHYMBOCTH, €CTECTBEHHOTO0 OTOOpa, BUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPraHU3MOB, JEUCTBHUS HKOJOTHYECKHUX (DAaKTOPOB Ha OPraHM3MBbI, IepeHoca
BEIIECTB M TIOTOKAa HSHEPTUM B DKOCUCTEMAaX, AHTPOINOTEHHBIX H3MEHEHHH B
HKOCHCTEMax CBOEW MECTHOCTH, KPYroBOpOTa BELIECTB M OMOT€OXUMHUYECKUX
LIUKJIOB B 6uocdepe;

YMEHHE NPUMEHSTH MOJy4YeHHbIE 3HAHUS A OOBSICHEHUS OMOJIOTMYECKUX
MIPOIIECCOB M SIBIICHUM, A NPUHATHS MPAKTHYECKHX PEUICHUH B MOBCEIHEBHOM
KHU3HH C LeJbl0 oOecredeHus: Oe30MacHOCTH CBOETO 370POBbS U 30POBbA
OKpY’KaIOIIMX JII0JIel, COOMIOACHNS HOPM T'PaMOTHOT'O MOBEICHUS B OKPY>KarolIe
NPUPOJHON Cpefie, MOHMMaHHE HEOOXOIMMOCTH HCIOJIb30BAHUS JOCTHIKEHUM
COBPEMEHHOM OMOJIOTUH /sl pallMOHAIEHOTO IPUPOAOIOIb30BAHNUS;

YMEHHE pelaTh 3JeMEHTapHble OMOJIOTMYECKre 3a/7a4d, COCTABISATh CXEMBI
NepeHoca BEIIECTB U PHEPTUU B SKOCUCTeMax (IIeTH MUTaHus);

yYMEHHE BBINOIHATH J1a0OpaTOpHbIE M MpaKTHYEeCKHE paboThl, COONIOAATH
npaBujia Ipu padoTe ¢ yueOHBIM U JTa0OpPaTOPHBIM 000PYIOBaHUEM;



YMEHHE KPUTHUYECKH OIECHHBATh W HWHTEPHPETHPOBATH HH(MOPMAIHIO
OMOJIOTHUYECKOTO  COJEp’KaHMsl, BKJIIOYAIOLIYI0 IICEBOHAyuYHbIe 3HAHUA U3
pa3IMYHBIX MCTOYHHUKOB (CpeICTBAa MaccOBOW MH(OpPMAIMK, HAyYHO-NOMYJIPHbIE
MaTepuaibl),  paccMaTpuBaThb  I[JIOOAJbHBIE  HKOJOTMYECKUE  MPOOJIeMbI
COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLICHUIO K HUM COOCTBEHHYIO ITO3UIIHIO;

YMEHHE CO3/1aBaThb COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOILEHMUS,
00001mas 6MoIornYecKyro WHGOPMAIMIO M3 HECKOIBKHX MCTOYHHUKOB, TPAMOTHO
MCTOJIb30BATh MOHATHIHBIN anmapar OHOJIOTHH.



TEMATHUYECKOE INTAHNPOBAHUNE

10 KJIACC
HanmenoBanue
Ne KonnuectBo I OcHoBHbIE BUIbI
o PA3ICIOB porpaMMHOE
i 4acoB COepIKanHE JEeSITEbHOCTH
TeM y4eOHOro
00y4aromuxcst
Ipeamera
Tema 1. BuoJsiorus Kak HayKa
1.1 | buonorus B 1 buonorus xak Hayka. Ces3u PackpsiBath conepxanue
CHUCTEME HayK ouonoruu ¢ TEPMUHOB U MTOHSATHUM:
O6IJ_[CCTBCHHBIMI/I, Hay4YHOC MHUPOBO33pPCHUC,
TEXHUYECKUMHU U JPYTUMHU Hay4Hasd KapTuHa Mupa,
€CTECTBEHHBIMU HAYKaMHU, HayHbIN METON, I'NIOTE3a,
dunocodueil, penuruei, Teopui, METO/IbI
. . UCCIIEIOBaHMSL.
ATUKOM, SCTETUKON U
XapakTepHu3oBarhb
npaBoM. Posb Guosnoruun
. | Ouosoruto Kak HayKy, ee
B MHPOBAaHUU COBPEMEHHOMN
(bop . po COBPEMEHHON | yracTo 1 ponts cpen
Hay4YHOU KapTUHBI MHP2. | yovrpx ecTeCTBEHHBIX
Cucrema OMOJIOTUYECKUX HAYK. Hayk. [lepedncisith
Hemoncmpayuu: pazzensl OMOJIOTHH B
Ilopmpemui: Y. [lapBun, 1. COOTBETCTBHUE
Mennens, H. K. Konbnos, Jx. ¢ 00beKTaMu
Yorcon u ®. Kpuk. Tabauyer u | U3y4CHUS.
cxembl: «MeToabl TO3HAHUS HasbiBats
JKUBON TIPUPOJIBD BOXHCUINC
OTpaciu
OMOJIOTUYECKUX
3HAHUU U 3aJ1a4H,
CTOSILIUE MEepEN
6uonorueit XXI B.
1.2 | Metoas! 1 MeTonbl NO3HAHUS KUBOU PackpeiBaTth
MO3HAHUS npupobl (HabIroAeHuE, coJiep>KaHue TEPMUHOB
JKUBOHN OKCIEPUMEHT, OIUCAHHUE, Y TIOHSTUI: HAYYHBIN
IPUPO/IbI u3MepeHue, kiaccudukanus, METO/]I, METO/IbI
MOJIEJINPOBAHUE, UCCIIEIOBAHMSL.
CTaTUCTUYECKasa 06p360TKa XapaKTemeBaTL OCHOBHEIC




JIAHHBIX ). METOJbI

HAemoncmpayuu: [IO3HAHUS KUBOH IPUPOIBL:
HaOJI0IeHNE, SKCIICPUMEHT,
OIlMCaHMe, U3MEPEHUE,




Tabnuywl u cxemovl: «MeTOJIbI TO3HAHUS KUBOU
TIPUPOIBD.

Jlabopamopuvie u npakmuyeckue

paoomul:

[TpakTuyeckas padora Ne 1.

«/cnonb3oBaHue pa3InuHbIX METOJIOB IPU
W3YYEHUU OMOJIOTHYECKHX

00BEKTOBY

KJaccu(uKaius, MOICTMPOBAHUE,
cTaTHCTHYeCcKast 00pabOTKa JaHHbBIX

Wrtoro yacos mo teme 2

Tema 2. JKuBble cHCTEMbI H X OPTraHU3aIuUsI

2.1 | buomornueckue 1
CHUCTEMBI, MPOLIECCHI
WX U3yYCHHE

JKuBble cuctemsl (OMOCUCTEMBI) KaK
MpeAMET U3y4YCHHS] OMOJIOTUH.
OTau4me )KUBBIX CUCTEM

OT HEOPTaHUYECKOUN TPUPOIBL.
CBolicTBa OMOCUCTEM U UX
pasHooOpazue.

YpoBHU opraHu3anuu OMOCUCTEM:
MOJIEKYJISIPHBIN, OPraHOUTHO-
KJIETOYHBIA, OPTaHU3MEHHBIH,
MOMYJISIIIMOHHO-BUI0BOM,
HKOCUCTEMHBIH (OMO-T€01IEHOTHYECKHIA ),
ouochepHbIit.

Hayxkwu, nzydaromue 6MocucTeMbl Ha
Pa3HBIX YPOBHSX OpraHU3alINH.
Hemoncmpayuu:

Tabauywt u cxemot: «OCHOBHBIC
MIPU3HAKU KU3HW», Y POBHU

PackpeiBath conep:xkaHue TEPMUHOB U IIOHSITUI:
cucTema, OMoJoru4ecKasl CHCTeMa, 3JIEMEHTbI
CHUCTEMBI, CTPYKTypa OMOCUCTEMBI, CBOMCTBA
KUBBIX CUCTEM, OOMEH BEIIECTB, PA3MHOXKEHHUE,
pPOCT, pa3BUTHE, HACIIEICTBEHHOCTb,
M3MEHYUBOCTb, Pa3IpaXKUMOCTh,
JHEPro3aBUCUMOCTb, YPOBHH OpraHU3alun
*Ku3HU (OuocucTeM).

XapakTepu30BaTh NPUHIIUIIBI OPTraHU3ALUN
OMOCUCTEM: OTKPBITOCTH, BHICOKAS
YIOPSAA0YEHHOCTh, CAMOPETYJISIKS,
HUEPAPXUYHOCTbD.

[lepeuncnarh yHUBEpCalbHbIE CBOMCTBA
JKUBOTO: €IMHCTBO XUMUYECKOT'0 COCTABA,
pa3ipaXkXuMOCTh, JIBHXKEHHE,

rOMeOCTa3, poCT U Pa3BUTHE,
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OpraHu3aIy KUBOUIIPUPOJIBI».
Mogaens Monekyabl JITHK

HACJIE/ICTBEHHOCTh, H3MEHYHBOCTD,
ABOTIONUSA (TTPUCTIOCOOICHIE

K U3MEHSIOIIMMCS YCIIOBUSIM).
[TpuBOaUTE IPUMEPHI OUOCUCTEM
Pa3sHOro YPOBHS OPraHU3aINH U
CPaBHUBAThH MIPOSBJICHHUS CBOHCTB
JKMBOTO Ha Pa3HbIX YPOBHSIX.
XapaKkTepu30BaTh OCHOBHBIE IPOIIECCHI,
IpOTEKaloIue B OMoCHCTEMAaXx:
0OMEH BEIIECTB U IIPEBpALCHHE
SHEPTHH, CAMOBOCIIPOU3BEICHUE,
CaMopeTyJIsIHs, pa3BUTHE.
Co0:roats mpaBuiIa OEpeKHOTO
OTHOUICHUS K )HBOH PUpPOJIE

HToro yacos o teme

1

Tema

3. XuMHYeCKHii COCTAB M CTPOEHHE KJICTKH

3.1

XUMHUYECKHUI COCTaB
KiIeTku. Boma n
MHHEPAIBHBIE COJIA

1

XUMHUYECKHUH COCTaB KIETKH.

XUMHUYECKHE DIIEMEHTHI:

MaKpO3JIEMEHTBI, MUKPOAJIEMEHTHI. Boga

Y MUHEpaJbHbIE BEILIECTBA.

DYHKIMU BOJBI U MUHEPAIbHBIX

BellecTB B KieTke. [loanepxanue
OCMOTHYECKOT0 OanaHca.

Hemoncmpayuu:

Luazpammur: «Pactipenenenue

XUMUYECKHUX AJIEMEHTOB B HEKUBOU MIPUPOJICY,

«Pacnpez[eneHI/Ie XUMHYCCKUX

PackpbIBaTh cosepkaHle TEPMUHOB U

MOHATHIL: 37IeMEHTHI-ONOTEeHBI,

MaKpO3JIEMEHTbI, MUKPOAJIEMEHTHI;
MHUHepaJIbHbIE BEIIECTBA, MOJIEKYJIa

BOJIbI KaK JIUII0JIb, BOJIOPOJIHBIE CBA3H;
rupouIIbHbEIEe U THAPO(HOOHBIE BEIIECTBA.
Jloka3bIBaTh €MHCTBO 3JIEMEHTHOT'O COCTaBa KaK
OJHO U3 CBOMCTB *HUBOTr0. Pacnpenenars
XUMHYECKHE HIIEMEHTHI

T0 TPYTIIIaM B 3aBHCUMOCTH
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3JIEMEHTOB B )UBOU npupoae». Tabauywl u
cxemul: «lleprogmueckas Tabnuna
XUMHUYECKUX 3JIEMEHTOBY,
«CTpOoeHuEMOIIEKYIIbI BOABD)

OT KOJIMYCCTBCHHOTI'O IMPEACTABUTCIILCTBA B
OpTraHu3ME; XapaKTCPHU30BaATh POJIb OTACIIbHBIX
9JICMCHTOB.

BEBISBAATE CBA3B MCKAY COCTaBOM,

CTPOCHUEM MOJICKYJIBI XUMHUYCCKOI'O

COCZMHEHUS U er0 (YHKIUAMHU B KIIETKE

3.2 | benku. CoctaB u benku. CoctaB u cTpoeHue O0eiIKoB. PackpeiBath copepkaHne TEPMUHOB U
CTpoeHue OeNKOB AMUHOKHCIOTHI — MOHOMEPHI OEJIKOB. MOHSTHIA: O€JIKU, TOTUMEPHI, MOHOMEDHI,
HezameHnumbie 1 3aMeHUMBIE aAMUHOKHCIIOTBI, MIETITUIHAS CBS3b,
AMUHOKHUCIIOTHl. AMUHOKHCIIOTHBIN MOJIMNIENTH/I, ACHATYpaLUs.
COCTaB. YPOBHU CTPYKTYpbI OCIKOBON XapakTepu30oBaTh OEJIKHM KaK KIacc
MOJICKYJIbI (TIEpBUYHAS, BTOPUYHAS, OpPraHUYeCKUX COCTMHEHUN;
TPETHYHAS U YSTBEPTUIHASI CTPYKTYPa). KJIACCU(UIIUPOBATH UX MO CTPOCHUIO
XuUMHYECKUe CBOMCTBA OEIIKOB. (rnoGynsipabIe U GUOPHILISIPHBIE OENKH),
buonornueckue GpyHKIuM 6EIKOB. [NEpEINCIIATE U XapaKTEpU30BaTh
Hemoncmpayuu: yHKIHH GenKOB
Tabauysr u cxemol: «CTpoeHHE
MOJIEKYJIbI OETTKay.
Obopyoosarue: CBETOBONH MUKPOCKOTI,
MUKPOIPETapaThl
3.3 | depmeHTHI — depMeHThI — OMOJIOTHYECKUe PackpwiBath copepkaHne TEPMHUHOB U
Ouonoruyeckue KaTaJIn3aTopPhL. TOHSTHIA: PEPMEHTHI, AKTUBHBIN LIEHTD,
KaTaJIn3aTophI Crtpoenune pepMeHTa: aKTUBHBIH IICHTD, cyOcTpaTHas cienu(UIHOCTbD,

cybcTpaTHas Crienu(pUIHOCTb.
Kodepmentsl. Buramunsl.
Otnuuust pepMeHTOB

OT HEOPraHWYECKUX KaTaJIn3aTOpPOB.

KO(EpMEHTHI, OEIKU-aKTUBATOPbI U
OeNKU-MHTHOUTOPBI.

VYKa3bIBaTh OTIANYUS (PEPMEHTOB

OT HEOPraHUYECKUX KaTaIu3aTOPOB.
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Hemoncmpayuu:

Tabnuyvr u cxemvt: «CTpoeHUE
bepmenTay.

Obopyoosanue: 000pylIOBaHUE IJIS
MIPOBEICHUS HAOIIOICHUH,
U3MEPEHUM, DKCIIEPUMEHTOB.
Jlabopamopnvle u npakmuueckue
paoomul:

JlaboparopHnas pabota Ne 1. «U3yuenue
KaTaJUTHYECKON aKTUBHOCTH ()ePMEHTOB (Ha
IpUMepe aMUJIa3bl

WM KaTanasbl)»

OOBsCHATH poib (PEPMEHTOB

B (QyHKIIMOHWPOBAHHH KUBBIX CUCTEM, B
MPOMBIIIJICHHOCTH, B METUIIMHE,

B ITOBCEHEBHOHN JKU3HH YEIOBEKa

3.4

VYrnesonasl. JIumuasl

YrneBoabl: MOHOCaxapuabl (TII0K03a, prudo3a
U 1e30Kcupr003a), Arucaxapusl (caxaposa,
JIAKTO03a) U MOJIMCaXapuabl (Kpaxmall,
TJIMKOTEH, TEJUTI0JI032).

buonoruueckue GyHKIIMU YTIEBOOB.
Jlunu et Tpuraunepuabl, GochHoTUIUIbI,
CTCPOHU/IBI.

I'uapodmibHo-THIPOGOOHBIE CBONCTBA.
bronornueckne GyHKITUU JIATTAIOB.
CpaBHeHUE YIIIeBOJIOB, OEIKOB U

JIUTIHJIOB KaK HCTOYHUKOB YHEPTHH.
Hemoncmpayuu:

Tabauyvl u cxemvi: «YTICBOIBI,
«JIumuaeny.

Obopyoosanue: 060pyaOBaHHE

PackpbIBaTh cosepkaHle TEPMUHOB U
MOHATHUI: YIII€BObI, MOHOCAXAPU/IBI,
Jcaxapuabl, OJIMCAXapH/ibl, TIII0K03a,
pubo3a, ne3okcuprudo3a, caxaposa,

JaKTO3a, MaJIbTO3a, 1IeJUTI0JI03a (KJIeTyaTka),
KpaxMaJl, TIMKOTeH; JIUIU B, TPUTITUIICPHUIBI
(>xupsl, Macina), pochonunuael, CTEPOUIBI.
XapaKkTepu30BaTh YIIIEBOIBL, JIUTTU/IBI KaK
KJIACCOPTaHUYECKUX COCTUHECHUM.
KnaccugunupoBars yrieBoabl U JIUMUABI 10
CTPOCHUIO; TIEPEUUCIIATH (PYHKITUH YTIIEBOJIOB H
JIMITUIOB.

CxeMaTHuecKu U300paxaTh CTpOCHHUE
MOJIEKYJI YTJIEBOJOB, JIUIUIOB
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®denepanbHas padouas nporpamma | buonorus. 10-11 kmaccel (0a30BbIi YPOBEHB)

JUISl TIPOBEICHUS HAOII0ICHUH,
U3MEPEHUM, DKCIIEPUMEHTOB

3.5 | HykneunoBsie Hyxkneunossie kucnorsl: JJHKu PHK. PackpeiBath coziepkaHre TEPMUHOB U
KuciaoTel. ATO Hyxkneotnabsl — MOHOMEpBI HYKJIEUHOBBIX MIOHSITHIA: IE30KCUPUOOHYKICHHOBAS

kucioT. Ctpoenne u Gpynkiuu JTHK. kucnora (JJHK), pubonyknennoBas

Crpoenue u pynkuun PHK. AT®: ctpoenne kucnora (PHK), nykneorun,

U QyHKIUH. MOJIMHYKJICOTUAHAS LIETIh

Jlemoncmpayuu: (MOMMHYKICOTHT), KOMILIIEMEHTAPHOCTb,

Iopmpempui: JIx. Yorcon, ®. Kpuk, M. ¢byukun JJHK (xpanenue u nepenaya

Yunkuuc, P. ®pankiuH. HacyencTBeHHOU nHpopmanun); Buasl PHK

Tabauyvl u cxemol: (mH(OpMaIOHHAS, TPAHCTIOPTHAS,

«Hyxkneunossie kucnotsl; JJHK», pubocomanbHas); aneHosunTpudocdar (ATD),

«buocunres 6enkay, «CTpoeHue MaKpOIPruyecKasi CBs3b.

MoueKynbl ATD». XapakTepu3supoBaTh HYKJIEHHOBbIE

Obopyodosanue. CBETOBO MUKPOCKOTI, KHUCIIOTHI KaK XMMHYECKUE COETMHEHHS U

MHUKpOTpenapaThbl HOCHUTEJIM HACIIEJCTBEHHON NH(OpMAITUH.
OTmeuaTh 0COOEHHOCTH CTPOCHUS MOJIEKYJ
nykinenHoBbIX kuciot (JJHK, PHK) u ATO®.
CxemaTtnuecky n300paxarb CTPOECHHE
HYKJIEOTUAOB, MOJIEKYJI HYKICHMHOBBIX
kucior, AT®

3.6 I/ICTOpI/IH U METObI ]_[HT()HQH/I;I — HayKa O KJICTKE. PaCKpLIBaTL COACPKaHNUEC TCPMUHOB U

W3Yy4YEHUS KIIETKH.
Knerounas Teopus

Kiterounas Teopust — npumep
B3aUMOJIeHCTBUA HieH U (DaKTOB B

HAay4YHOM IIO3HAHUMU.

MOHSATUMN: KJIETKA, LIUTOJIOT U,
PacKpbIBaTh COJICPKAHUE MOIOKEHUN
KJIETOYHOU TEOPHH.
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MeTo bl U3YYCHUS KIETKH.
Hemoncmpayuu: [lopmpemboi:

A. Jlesenryk, P. I'yk, T. lllBanH, M.
[Ineitnen, K. bap, P. Bupxos.
Obopyoosanue: CBETOBOM MUKPOCKOTI,
MUKpOIIpEenapaTbl paCTUTEIbHBIX,
YKUBOTHBIX HOAKTEPHAILHBIX KJIETOK;
PUCYHKH ¢ MUKpOQOTOrpapusimu
KJIETOK, TTOJTy4€HHBIE C TOMOIIBIO
CBETOBOTO U 3JIEKTPOHHOTO MUKPOCKOIIA

[lepeuncnars u XxapakTepu30BaTh
OCHOBHBIE METO/IbI U3YUYECHUS KIICTKHU:
(IpUrOTOBIIEHHE CPE3OB,

OKpalIuBaHHue, MUKPOCKOITUPOBAHHUE,
neHTpuyrupoBaHue, KyJIbTHBUPOBAHNE
KJIETOK U TKaHe)

3.7

Knetka

KakK [IOCJI0CTHaA
KHUBas CUCTEMA

KneTka kak 1enoctHas )KuBasi cUCTEMA.
OO01u1e MpU3HAKK KIETOK: 3aMKHYTast
HapyxHas MemOpana, mosnekynbl JJTHK kax
TeHeTHUYECKHUIl arnmapar, CHCTeMa CUHTe3a
Oenka. TUMBI KIETOK:

AYKapuOTHYECKas U MPOKAPUOTHYECKAsL.
Oco0eHHOCTH CTPOCHUS
MPOKAPUOTUYECKON KIETKH.

Knerounas crenka 6akrepuii. CtpoeHue
AYKAPUOTUYECKOH KJIETKU. OCHOBHBIE

OTJINYMSI PACTUTENBHOM, 5)KUBOTHOM 1 TPUOHOI

KJIETKH. [IoBEpXHOCTHBIE CTPYKTYpBI —
KJIETOYHAas CTCHKA,

TJIMKOKAJIUKC, UX (bYHKI_II/II/I IIna3MaTudeckas

MeMOpaHa, ee CBOMCTBa
U QYHKIMH.

PackpsIBath conepkaHue TEPMUHOB U IOHATHH:
KJIETKU (9YKapHOTHYECKasi, IPOKapHOTHUYECKas ),
IU1a3MaTudeckas MeMOpaHa (IasmanemMma),
IINKOKAJIMKC, TPAHCIOPT BEILECTB
(maccUBHBIH,

aKTUBHBIN), 9SHAOUUTO3  (daronuros,
NUHOIMTO3),  3K30LUTO3,  KIETOYHas
CTEHKA, HYKJICOU.

CpaBHHBATh MEX1y OO0

AYKapUOTHYECKHE U MPOKAPUOTHUECKHE KIETKH;
OTMEUaTh CXOJICTBO U pa3iIniMsl B CTPOCHUHU
KJIETOK OaKTepHid,

KUBOTHBIX, PACTE€HUN U TpUOOB
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Hemoncmpayuu:

Ilopmpemeui.: A. JleBenryk, P. I'yk, T.
[ITBann, M. lInennen, K. bap, P.
Bupxos.

Tabauywvl u cxemvi: «CTpoeHue
AYKApUOTHUECKOM KIETKIN», «CTpoeHue
JKUBOTHOM KJIeTKn», «CTpoeHue
pPacTUTENBHOU KIETKN», «CTpoeHue
MPOKAPUOTUYECKOMN KIIETKI.
Obopyoosanue: CBETOBONH MUKPOCKOTI,
MUKpOTIpenapaTbl paCTUTENbHBIX,
JKUBOTHBIX M OaKTEPHATBLHBIX KJIETOK

3.8

CrpoeHnue
3YKapUOTHYECKOMN
KJIETKH

[{uronna3zma u ee OpraHOUbI.
OnnomemOpannbie opranou sl kietku: I1IC,
anmnapat ['onb1K1, TM30COMBI.
[TomyaBTOHOMHBIE OpraHOU/IbI KJIETKU:
MUTOXOHJIPUH, TJTACTUIBI.
[IpoucxoxaeHre MUTOXOHAPHUMA U
miactua. BunpeimiaacTu.
HememOpaHHbIe OPraHOUIbI KIETKU:
pUOOCOMBI, KIIETOYHBIN LIEHTD,
IEHTPUOIHN, PECHUYKH, KTy THKH.
@YHKINN OPraHOUOB KIETKHU.
Bxirouenus.

S npo — peryasTopHbIN LEHTP KIETKHU.
Ctpoenue siapa: siaepHas 000J104Ka,
KapuoIia3Ma, XpOMaTHH, SIAPHITIKO.

PackpbIBaTh coepxaHue TEPMUHOB U TOHATHI:
LIUTOIUIa3Ma, OPraHOU/IbI, SHAOIIa3MaTHYECKas
ceth (OIIC), anmapar ['oabaKu, TU30COMBI,
BaKYOJIb, MUTOXOHIPUH, TIJIACTUABI
(XJ7I0pOIIacThl, XPOMOIIACTHI, JIEUKOILIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KIIETOUHBIH LIEHTP
(meHTpocoma), peCHUYKH,

KTYTHUKH, BKITFOUCHHUS, SIPO, SIepHas
0007109Ka, KapuoIla3Ma, XPOMaTHH,

SIIPBIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHHUE YKAPUOTUYECKOMN
KJIETKU TI0 U300paXKEHUSIM U

Ha MHUKpOIIpernaparax;

KJIacCU(PUITUPOBATH OPTaHOWIBI
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XpoMocoMbl. TpaHCHIOPT BEILIECTB B
KJIETKE.

Hemoncmpayuu:

Ilopmpemeui.: A. JleBenryk, P. I'yk, T.
[[IBann, M. Inelinen, K. bap, P.
Bupxos.

Tabauysr u cxemwvr: «CTpoeHue
AYKAPUOTHUECKOU KIETKN», «CTpoeHHE
’KUBOTHOH KJIETKW», «CTpoeHue
pacTUTENBHOU KIETKN», «CTpoeHue
MIPOKAPUOTUYECKON KIICTKIY,
«Ctpoenue sapa kietkn». Obopydosarue:
CBETOBOM MUKPOCKOII, MUKPOIIpEenapaThbl
PacCTUTEIBHBIX U

JKUBOTHBIX KJIETOK. JlabopamopHhoie u
npakmuueckue padoomol:
Jlabopartopnast pabota Ne 2. «3yuenue
CTPOCHMUSI KJIETOK PaCTEHUM, )KUBOTHBIX U
OakTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenaparax u uX OMUCAHUE»

B 3aBUCHMOCTH OT 0COOCHHOCTEH UX
CTpoeHus (0OAHOMEMOpaHHBIE,
JIByMeMOpaHHbIe, HeMeMOpaHHBIE);
OMHUCHIBATH (DYHKIHHU KaKIOTO OPraHOUIa

B KJIETKE.

XapakTepu3oBaTh KIETOYHOE SAPO  Kak
MECTO XpaHeHMs, nepeaaun (yJIBOEHUE
XpPOMOCOM) U peaTu3aluu

(TpaHCKpHMIIUS ) HACIEACTBEHHOM
uHGOpMALIUU KIETKH.

[lepeuncasiTe ¥ ONMMCHIBATH KOMIIOHEHTHI pa
1 ux QyHKIUH;

CxeMaTH4HO N300pakaTh CTPOCHHE
pPacTUTENILHON U )KUBOTHOW KJIETKH.
OOBACHATH OMOJIOTNYECKOE 3HAUECHUE
TPAaHCIOPTA BEIIECTB B KJIETKE

Hroro uacoB o teme

Tema

4. JKnuzHenesaTeJIbHOCThL KJIETKH

41

OOMEH BEILECTB.
[Tmactnueckuii oOMeH.
dotocuHTE3.

XeMOCHHTES

OOMeH BEIIECTB, WIM META00IU3M.
Accumusinus (MIacTUYECKU 0OMeH) U
JUCCUMIITALNS (SHEPTCTHYSCKUN
00MEH) — JIB€ CTOPOHBI €MHOTO

PackpsIBaTh conepkaHre TEPMUHOB U
MOHSATUI: OOMEH BEIIECTB U IIPEBPAILICHHE
sHeprun (MeTadoJIn3M),

ACCUMMWIISIUS, TNIACTHYECKUM OOMEH,

33



nporecca Mertabonmuzma. Pomb  3akoHOB
COXpaHEHHUS BELIECTBA U SHEPTUU

B IOHMMaHuM Merabomu3ma. Turmbl
oOMEHa BemEeCTB: AaBTOTPOQHBIA U
rereporpodHbiii. Ponb ¢epMeHTOB B
oOMeHEe BELIECTB U  IpeBpallleHuu
SHEPTUHU B KJIeTKe. POTOCUHTES.

CaertoBas 1 TeMHOBas (a3bl (POTOCHHTE3A.
Peaxmun potocunresa. D phekTuBHOCTH
¢dorocuHTE3A.

3naueHue (HOTOCUHTE3A IS KUZHU HA
3emuie. Biustnue ycnoBuii cpebl

Ha (GOTOCUHTE3 U CIIOCOOBI OBBIIIIEHUS €r0
POJAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.
XeMOCUHTE3. XEMOCHUHTE3UPYIOIIUE
OaxkTepuu. 3HaYEHHE XEMOCUHTE3a JJIs
JKU3HU Ha 3eMIIe.

Hemoncmpayuu:

Ilopmpemeui: K. A. Tumupsses.

Tabruysl u cxemvi: «XIJIOPOILIACTY,
«DOoTOCHHTE3»

JUCCUMUIISALINS, SHEPTETUYECKH 00MeH,
¢dorocuntes, poronus, pochopunupoBanue,
NEPEHOCYHK MMPOTOHOB, XEMOCHHTE3.
OmnwuceiBath (HOTOCUHTES, TPOIIECCHI,
IIPOTEKAaroIl1e B CBETOBON U TEMHOBOMH (haze.
BBISBIIATE IPUYUHHO-CIIEICTBEHHBIE CBI3U
MEXTy TOTJIOIEHNEM COTHEUHOW YHEPTUN
xJsopousiom u cuare3om Mosiekysn ATO.
CpaBHMBATh UCXOHBIE BELIECTBA,
KOHEYHBIE TIPOTYKTHI U yCIOBUS
MPOTEKAHUS PEaKUUd CBETOBOM U
TEMHOBOM (ha3bl poTOoCHHTE3A;

CpaBHHBaTh (DOTOCHHTE3 M XEMOCUHTE3.
OueHuBath 3HaueHHE (POTOCUHTE3A U
XEMOCHHTE3a JUIsl )KU3HU Ha 3emiie

4.2

DHEpPreTU4eCcKui
oOMeH

DHepreTuyeckuii OOMeH B KJIETKE.
Pacmienienne BelecTs, BeIACIIEHNE U
AKKyMYJINPOBAaHUE YHEPTUHU B KIIETKE.
DTanbl YHEPreTUYECKOro OOMEHa.
I'muxonus. bpoxeHnuen ero BUbL.

PackpsiBaTh conepikanne TEPMUHOB U
MOHSTUI: DHEPTETUIECKUH 0OMEH, TJINKOJIN3,
MOJIOYHOKHUCIIOE OpOKEHHE, CITUPTOBOE
OpoxeHue, OMOJIOTHYECKOE

OKHCJICHHME, KICTOYHOE JIBIXaHue,

34



Kucnoponnoe okucienue, wim

KJeToyHoe  apixaHue.  OxucnurenabHoe
dbochopupoBanue. D dekTUBHOCTD
HHEPTreTHIECKOro oOMeHa.

Hemoncmpayuu:

Tabauysl u cxemvl: « TUNBIIUTAHUSIY,
«Metabonuzm», «K MUTOXOHIIPUS,
«OHEPreTuuecKnii 0OMeH»

JTUCCUMILIALNS, PEPMEHT.
XapakTepu30BaTh OOMEH BEIIECTB U
peBpalieHune dHeprun (MeTabom3M) Kak
OJIHO UX CBOMCTB JXHBOTO.

[lepeuuncnsatb ocoOeHHOCTH
MJIACTUYECKOTO ¥ DHEPTeTHUECKOTO
oOMeHa B KJIETKE; yCTaHABIMBATh
B3aMIMOCBSI3b MKy HUMHU.

Pasznuyath TuIBI 0OOMEHA BEIIECTB B
KJIETKE: aBTOTPO(HBIN U

reTepoTPOQHBIH.

OnuceIBaTh 3TAIbl 3HEPTETUYECKOTO
obmeHa (IMoArOTOBUTEIbHBIMH,
OCCKUCIOPOIHBIN, KHCIIOPOIHBIN) U
CpPaBHHBATh UX MEXKIY COOOM.
XapakTepu30BaTh peaKkiiuu TITUKOIN3A,
OpO’KeHUsI, KJICTOYHOTO JIBIXaHHUSI,
BBISIBJISITH IPUYUHHO-CIIC/ICTBEHHBIC CBSI3U
MEXy TIIMKOTU30M, KJIETOYHBIM JIbIXaHUEM H
cuHTe30M Mosiekyin ATO.

CpaBHuBath 3 PEeKTUBHOCTD

6CCKI/ICJ'IOp0I[HOF0 H KUCJIOPOAHOTO
OTaIlOB

43

Buocunres Oenka

Peaknum MaTpu4HOIO CHHTE3a.
I'enernyeckas nndopmanus u JHK.
Peanusanus reHeTHUECKOU
UH(pOpPMALIUHU B KIIETKE.

PackpbiBath conepkaHHME TEPMHUHOB U
IIOHSATHH: TEH, TEHCTHYSCKHH KO,
MATPUYHBIA CHHTE3, TPAHCKPUIILIHS,
TPaHCIISALUSA, KOJIOH, aHTUKO/IOH,
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['eHeTHUECKUIT KOJI METO CBOMCTBA.
Tpanckpunuusa — Marpuussiid cuate3 PHK.
Tpancnsus — OMocuHTe3 Oenka. JTallbl
Tpaucisinuu. KogupoBanue aMMHOKHUCIIOT.
Pons pubocoMB GrocunTese Oenka.
Hemoncmpayuu:

Ilopmpemui: H.K. Konbp1os.

Tabauywvr u cxemwvr: «Ctpoenne [JHK»,
«Ctpoenue u GyHKIIMOHUPOBAHUE T€HAY,
«Cuntes 6enkay, «Pemmukarus JJTHK»,
«I"eHeTHUeCKHUI KOII».

Obopyoosanue: MOJEIN- aNITUTUKAITIT

«Y nBoenue JJHK u Tpanckpunuus»,
«buocunTes 6emka»

pubocoma, IeHTpaIbHas JOrMa,
MOJIEKYJIsIpHast OHOJIOTHSI.

OmnpenensTb CBOMCTBA TEHETUYECKOTO KOJIa
(TPUIIIETHOCTD, OJJTHO3HAYHOCTb,
BBIPOXKACHHOCTh, YHUBEPCAIbHOCTH,
HETIePEKPHIBAEMOCTb, HETIPEPHIBHOCTB ).
OmnwuchIBaTh ATAIBI peaTH3aliu
HACJIeICTBEHHON MH(OPMAITUH B KIIETKE.
CpaBHHBATH peaKIIUH MaTPUIHOTO CHHTE32
mosiekysn PHK u Genka B kiietke

44

Hexnerounsie
(OpMBI KU3ZHU —
BHUPYCHI

Hexnerounsie GOpMBI )KU3HU — BUPYCHI.
HcTopus OTKpBITHSI BUPYCOB

(1. N. UBanoBckwit). OCOOEHHOCTH CTPOCHUS U
KU3HEHHOTO LIMKJIa BUpYycoB. bakrepuodaru.
bonesnu pacrenui,

JKUBOTHBIX U YEIIOBEKA, BBI3bIBAEMbBIC
BUpycamu. Bupyc nMmyHoOme(huIMTa YenoBeKa
(BHUY) — Bo30yautens CIIM/a. OOpatHast
TPAaHCKPHIIINS, peBEpTa3a M HHTETpa3a.
[TpodunakTrka pactpocTpaHEHUsT BUPYCHBIX
3a00JeBaHUH.

PackpbIBaTh conepkaHre TEPMUHOB U
MIOHATHUI: BUPYC, BUPYCOJIOTHS, KATICH]I,
OakTepuodar, BUpyc UMMYHOJEPUITUTA
yenoBeka (BUY), oHKOreHHbIE BUPYCHI.
XapakTepu30BaTh BUPYCHI KaK
HEKJIETOUHYIO (hOpMY KHU3HH;
O0COOEHHOCTH CTPOCHHUS U
KHU3HENIEATEILHOCTH BUPYCOB. OTIMCHIBATH
YKU3HEHHBIH LUK BUPYCOB UMMYHOIe(PHIINTA
YeJI0BEKa; pa3audarh Ha pucyHkax BTM
((Bupyc TabauHOi

MO3auKH), 6akrepuodar, BUY.
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Hemoncmpayuu:

Ilopmpemeui: ]1. . VIBaHOBCKUH.
Tabauyvl u cxemwvl: «Bupyco,
«baxrepuodarn»; «CtpoeHue u
JKU3HEHHBIN 11K Bupyca CIIN/a,
Oakrepuogaray.

Obopyoosanue: moaenb cTpykTypsl JJHK;
MarHuTHas MOJIeJb-aNIIuKaUs
«CTpoeHHE KIIETKN

OOO0CHOBBIBATH U COOJIOIATH MEPHI
Npo(UIAKTUKU pacIIpOCTPAHEHHUS
BUPYCHBIX 3a00JI€BaHUI
(pectiupaTopHBbIe, JKEITy1049HO-
KHUIICYHBIE, KJICIIEBON YHIEC(ATIHNT,
BUY-undexmms)

Wtoro yacos no teme 6

Tema 5. Pa3mMHoOKeHHEe U HHAUBUAYAJIBHOC PasBUTHEC OPraHM3MoB

5.1 | ’Ku3HeHHBbI LUK 1
KJIETKH. [lenenne
KJIeTKH. MuTo3

KieTouHBINM UK, MIIH JKU3HEHHBIN ITHKIT
knetku. Murepdaza u Mmutos.

[Tporueccrl, mpoTekatoiue B HHTEpdase.
Pennukanus — peakuysi MATpUYHOTO CUHTE3a
JHK. Ctpoenue xpomocom.
XPpOMOCOMHBIM HaOOp — KAPUOTHII.

JAIuIon THbBIN U TaryIOu AHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. Lluronornueckue
OCHOBBI Pa3MHOKEHUS U HHAUBUIYaJIbHOTO
pa3BUTHS OPraHU3MOB. JleeHne KIeTKU —
muto3. Craguu muto3za. [Ipoueccsl,
MPOUCXOIAIINE HA PA3HBIX CTAIUSIX MUTO3A.
buonormdueckuii CMBICII MUTO3A.
[Iporpammupyemasi ruOeb KIETKH —
aronTo3.

PackpbIBaTh cozepkaHre TEPMUHOB U
MOHATHI: KJIIETOYHBIN LUK, HHTepda3a,
penyIuIMKaLys, XpOMOCOMa, KapUOTHII,
ranjaOuIHbIN, JUITIOUIHBIN XPOMOCOMHBIN
Habop, XpOMaTU/Ibl; MUTO3 €0 CTa/INU:
npodasa, Mmetadasa, aHadasa, Tenodasa.
OnuceIBaTh KU3HEHHBIA UK KIETKH;
MIEPEYUCIIATD U XapaKTEPU30BaTh IEPUOIbI
KJIETOYHOTO 1IMKJIa, CPAaBHUBATh UX MEXKIY
co0oil.

OnuceiBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPraHU3MOB, CPaBHUBATh
XPOMOCOMHBIE HAOOPHI KIIETOK.
CpaBHUBaTh CTaIMH MUTO3A.

Pa3znuyars Ha MUKpOnpenapaTax
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Hemoncmpayuu:

Tabnuywt u cxemot: «KIIETOUHBINA AKI,
«Pemmukanus JIHK», «CtpoeHne XpoMocoMBbI»,
«MuUTO3»; MArHUTHAsI MOAEIb-aNILTHKAIS
«Jlenenune knetkm»; moaens JIHK.
Obopyoosanue: CBETOBON MUKPOCKON U
Mukpormnpenapat «Kapuokunes B klieTkax
KOpeIlKa JyKay.

Jlabopamopnvle u npakmuueckue
paoomul:

Jlaboparopuas padora Ne 3.
«Habmroienne MUTO3a B KIIETKaX

KOHYHKA KOpEIIIKa JTyKa Ha TOTOBBIX

MHUKpOIpenapaTax»»

U PUCYHKaXx CTaJUU MUTO3A.
PackpbIBaTh OMOIOTHYECKUI CMBICIT
MUTO3a

5.2

®opmbl
Pa3MHOKEHUS
OpraHU3MOB

®dopMBI pa3MHOKEHHUST OPraHU3MOB:
0ecrosoe U MmoJjJoBoeE.

Butbr 6ec1iosioro pa3MHOKEHUS: JICTICHUE
HAJBOE U TIOYKOBAHUE OJIHO-

¥ MHOTOKJIETOYHBIX, CIIOPOOOpa30OBaHUE,
BEreTaTUBHOE Pa3MHOKCHHE.
HckyccTBeHHOE KIIOHUPOBAHUE
OpPTaHW3MOB, €T0 3HAUCHUE
JUTSCEIICKITHH.

[TonoBo€ pasMHOKEHHE, €r0 OTIMYHS OT
6ecrosoro.

Hemoncmpayuu:

PackpeiBaTh copepkaHue TEPMUHOB U
MOHSTHUN: pa3MHOXEHHE, KJIIOH, I0JI0BbIE
KIIETKU (TaMeThl),

SIMIEKJIETKA, CIIepMaTO30U /1, 3Ur0Ta,
JIeJIeHre Ha/IBOE, TOYKOBaHUE,
cropyJisauus, pparMeHTaIus,
BEreTaTHBHOE Pa3MHOKEHHE, CEMEHHOE
pa3MHOXEHUE, OIbUIEHUE, TBOITHOE
OIJIOIOTBOPEHUE, TMOJIOBBIE KEIEe3bl,
CEMEHHHKH, SUYHUKH, OTJIOJOTBOPEHHE
(HapyxHoOe,

BHYTPEHHEE).
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Tabauysr u cxemol: «PopMbl
Pa3MHOKEHHUs OPTaHU3MOBY, «JIBOMHOE
OILIOIOTBOPEHUE YIIBETKOBBIX PACTCHUN»,
«/lenenne xneTkn

OakTepun», «BeretatusHoe
pa3MHOXEHUE pacTeHui», « CTpoeHue
IIOJIOBBIX KJIETOK»

XapaKkTepu30BaTh OCOOCHHOCTH

Y 3HaUYeHHe 0ecroioro U MoJioBOro
Croco00B Pa3MHOKEHUSI.

Boigenste Bupl Oeconoro
Pa3MHOXKEHUS; BBISBIIATH B3aUMOCBSI3U
Mexay popmamMu U criocodbamu
Pa3MHOXKEHHUS, U KX OMOJIOTHYEeCKUM
3HAYCHUEM.

Brnagets npuémamu BereTaTUBHOTO
Pa3MHOXKEHHUA KyJIbTYPHBIX pacTeHUH (Ha
[pUMepe KOMHATHBIX).
XapakTepu30BaTh MOJOBBIC KICTKH:
STUTICKJICTKH, CTICPMAaTO30HU/IbI;
BBISBJISITH OCOOCHHOCTH

UXCTPOCHHUS

5.3

Metios

Meito3. Craguu wmeiioza. Ilponeccsl,
MPOUCXOJSAIIME HA CTaAUsAX Meio3sa.
IToBeneHnne XxpoMoCoM B MeH03€.
Kpoccunrosep. buonorudeckuii CMbICT U
3Ha4YeHUE Meio3a.

Hemoncmpayuu:

Tabauywl u cxemol. «JlenCHUSKIICTKIY,
«Meito3».

Obopyoosanue: monens JIHK;
MarHuTHas MOJIEIb-aNIuUIMKAL K
«JleneHnne KISTKM

PackpeiBaTh copepkaHue TEPMUHOB U
MOHATHI: MEN03, KOHBIOTALIHS XPOMOCOM,
nepeKpECT (KPOCCUHTOBEP) XPOMOCOM,
raMeThlI.

XapakTepHu30BaTh MEH03 KakK Crocod
KJIETOYHOTO JIeJIEHUS; OIHKCHIBaTh MeEHO03 10

CTagusaM, CpaBHUBATL  CTaAUH Meiioza wu

MUTO3a.

Pasnmnuare Ha pucyHKax CcTaauM Meno3a;

pacKpbIBaTh OMOJIOTUYECKOE 3HAYCHHE
Menosa
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®denepanbHas padouas nporpamma | buonorus. 10-11 kmaccel (0a30BbIi YPOBEHB)

5.4 | Ob6pa3zoBanue u ["ameTorenes — mporiecc 00pa3oBaHus PackpeiBaTh copepxaHue TEPMUHOB U
pa3BUTHE [TOJIOBBIX IIOJIOBBIX KJIETOK YKHBOTHBIX. MOHSTHUI: TaMETOTeHE3, CIEPMATOT€HE3,
KJIETOK. [TonoBble kene3bl: CEMEHHUKH U 0OI'€He3, CIIEPMATO30U/], AKPOCOMA,
OmnogoTBopeHue anyHauky. OOpa3oBaHue U pa3BUTHE AWLIEKIIETKA, TOJSAPHBIC TEIbLA.

IIOJIOBBIXKJIETOK — TaMeT (CIepMaTo30u/, XapakTepu30BaTh 0COOEHHOCTH raMETOreHe3a y
ANLIEKIIETKA) — CIIEpMATOr€HE3 U OOTE€HE3. JKUBOTHBIX U €r0 CTa/IN{; NOJIOBBIE KIETKU
OcoOeHHOCTH CTPOEHUS JKUBOTHBIX U ONMCHIBATh MPOILIECC UX PA3BUTHUSL.
AWLIEKJIETOK U CIIEPMATO30U0B. CpaBHUBATh CIIEPMATOTEHE3 U OOTEHE3.
OmnnonorBopenue. [TapreHorenes. OnuceBaTh OIIOIOTBOPEHUE,
Jlemoncmpayuu: OM0JIOrNYECKOe 3HaUE€HUE OIIOA0TBOPEHUS
Tabauyst u cxemsi: «IIpsimoen HenpsMoe

pasBuTHE», «l'ameToreHes

Yy MJIEKOITUTAIOUINX U YEJIOBEKa.

Obopyoosanue: Mosienb MeTahazHOM

XPOMOCOMBI, MUKPOCKOTII,

MUKponpenapaTsl «CriepMaTo30u/Ibl

MIIEKOITATAIOIIETOY, « ANIeKIeTKa

MJIEKOITUTAOILIET 0.

Jlabopamopuvie u npakmuueckue

padomuor:

JlaGopatopnast pabota Ne 4. «3ydyenue

CTPOEHUS IMOJIOBBIX KJIETOK Ha FOTOBBIX

MUKpOIpenapaTax»

5.5 | UnauBunyanbHoe NuauBuayanbHOE pa3BUTHE (OHTOTEHE3). PackpeiBath copep)kaHue TEPMUHOB U
pa3BUTHE OMOpHOHAIBbHOE pa3BUTHE (IMOPUOTEHE3). MIOHATHI: OHTOTeHE3, SMOPUOTEeHE3, 3UT0TA,
OpraHu3MOB Oransl SMOPHOHATIBHOTO npobiieHue, 0JacToMepsl,

Pa3BUTHA Y ITO3BOHOYHBIX JKUBOTHBIX!

MopyJa, 6actysa, 01acToIeNb,
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npo0JieHNe, TacTPyJIsILUs, OPraHOT€HE3.
[TocTamOpuoHanbHOE pa3BuTHE. THIIBI
OCTAIMOPHUOHAIIBHOTO Pa3BUTHSL:

racTpyJja, HeupyJia, OpraHOTreHe3;
3apO/IBILIEBbIC JIMCTKU: IKTOIEpPMa, ME30/IepMa,
YHTOJIEPMA; OCTIMOPHOHAIIBHOE PA3BUTHE:

IpsIMOE, HE NMPAMOE (JIMUMHOYHOE).
Bnusinue cpezpl Ha pa3BUTHE
OpPraHu3MOB; (PaKTOPHI, CIOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPO/ICTBA.
Poct u pa3zButue pacrenuil. OHTOreHe3
I[BETKOBOI'O PACTEHUS: CTPOCHHE CEMEHH,
CTaJluu Pa3BUTHSL.

Hemoncmpayuu:

Tabnuywl u cxemol: «OCHOBHBIC CTAIUH
oHTOreHesa», «IIpsimoe u Henpsimoe
paszBuTHE», «/[BOMHOE OIIIOAOTBOPEHNE
YIBETKOBBIX PACTCHHIN»

npsMOe U HEeTIpsiMOe (JIMYMHOYHOE);
MeTtamop(ho3, Meracropa, MUKpocIopa,

IIBUIBLIEBOE 3€PHO, CIIEPMUHU, 3aPOIbIILIEBbII

MEIIIOK, IBOMHOE OIIOJIOTBOPEHHUE.
Onpenensars 3Tanbl SMOPHOHAIIBHOTO
pPa3BUTHS XOPJIOBBIX HA CXEMax U
Mperaparax u ONUChIBATH MPOLIECCHI,
MPOUCXOISAIIME HA KaXKIOM dTare.
CpaBHUBaTh NEPUOJIbI OHTOTEHE3A;
MPSIMOE U HETIPSMOE (JTMYMHOYHOE)
MMOCTAIMOPHUOHATIBHOE Pa3BUTHE,
3apOJIBIIIHN YEJIOBEKA U IPYTUX
XOpIOBBIX.

OOBACHATH OMOJIOTMYECKOE 3HAUCHHE
pa3BUTHUA C METaMOP(O30M;
OTPHULATENILHOE BIMSHUAE AJIKOTOJIA,
HUKOTHHA U IPYTUX T€PATOrE€HHBIX
(bakTOpOB Ha pa3BUTHE 3apOJIbIIIIA
YyeJIoBEKa.

OnuceIBaTh MPOLECC IBOMHOTO
OIJIOIOTBOPEHUS Y LIBETKOBBIX

pacTeHui

Htoro gyacos mmo teme
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Tema 6. HacJjieacTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB

6.1 | I'eneruka — HayKa 1 [Ipenmer u 3agaun reHeTuku. Poib PackpriBath copepkaHue TEPMUHOB U MIOHSITHI:
0 HACIIEICTBEHHOCTH U [IATOJIOTHU ¥ SMOPHOJIOTHH B T'€H, TEHOM, TEeHOTHII, (DEHOTHUII, XPOMOCOMBHI,
M3MEHYHMBOCTH CTaHOBJICHUU I'C¢HETUKH. BKias aJUIeJIbHBIC TeHBI (AJIJICNIH ), TOMO3HTOTa,

POCCHICKHX U 3apyOeKHBIX YUCHBIX B reTepO3UroTa, JOMUHAHTHBIN pU3HAK (T€H),
Pa3sBUTHE T'CHETUKU. MeTO/IbI TCHETHKH peLIeCCUBHBIN NPU3HAK (T€H), YUCTasl JINHUS,
(ruOpUAOTOTUYECKHM, ITUTOTEHETUYECKUM, ruopu.

MOJICKYJIIPHO- T€HETHYECKHA). [Tepeuncnars U XapakTepru30BaTh METOIbI
OCHOBHBIC TCHETHYCCKUE ITOHSATHS. TCHETUKH: THOPUIOTIOTUICCKHH,
I'enetnueckas CHUMBOJIMKA, UCII0JIb3yCMas B HHTOFeHeTquCKHﬁ, MOJICKYJISIPHO-

CXeMax CKPGIHPIBaHI/IfI- Hemoncmpayuu: TeHETUYECKUN; TOMHUHAHTHBIE U peueccuBHbIC
Ilopmpempui: I'. Mengens, T. Moprasn, H. 1. IPHU3HAKY PACTECHHUI 1

BaBI/IJIOB, C.C. quBepI/IKOB, JKUBOTHBIX.

H. B. Tumodees-Pecockui. [Tonb30BaTbCs TEHETUYECKOM
Obopyoosanue: MOZENb- aNTUIMKALHS TEPMMHOIIOTUEN ¥ CHMBOIMKOM JIst
«MoHOrHOPUTHOE CKPEIIIBAHUEY, 3aIMCH T€HOTUIIMYECKUX CXEM

repOapuii «I'opox moceBHOIN» CKpCIIMBAHHA

6.2 | 3aKOHOMEpPHOCTHU 1 3aKOHOMEPHOCTHU HAClIeJOBAaHUS PackpbiBaTh cofepkaHue TEPMUHOB U
HaCIIeI0BaHUs MPU3HAKOB, YCTAHOBJICHHbIE MOHSATUI: MOHOTUOPHTHOE
MPU3HAKOB. I'. Mennenem. MoHorubpuaHoe CKpeluBanue, GeHOTUITNYECKUE TPYIIIIHI,
MouorubpuaHoe CKpelruBaHue. 3aKOHeTUHOO0pa3usi THOPUIOB THOPUI0TOTHUECKUN METO/T, YNCThIC JIMHUU,
CKpEIlIMBaHHE nepBoro nokosenus. [Ipasuno JTOMHUHHUPOBAHKE TeHOB (TIOJTHOE, HETIOTHOE),

JOMUHHUPOBAHUS. 3akoH paciCIJICHUA
IMPU3HAKOB. I'unoTe3a YMCTOTHI TaMET.

ITonnoen HemoaHOE JOMHWHHPOBAHUC.

pacmiCIyICHUE
B ITOTOMCTBC.
OnuceIBaTh MCTOOHUKY IIPOBECACHUA
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Hemoncmpayuu:

Ilopmpempui: I'. Mennensb.

Tabauyvt u cxemvi: «MOHOTHOPUTHOE
CKpEIIMBAHKE U €TI0 [IMTOICHETHIEeCKas
OCHOBay, «3aKOH pacIICIUICHUS U €T0
LIUTOr€HETHYECKAsA OCHOBAY, «3aKOH
YHUCTOTHI TAMET.

Obopyoosanue:

MOICIIH-aITIIUKAIH « MOHOTHOpHTHOE
cKpemmBanue», «Hemosnoe
JTIOMUHUPOBaHUE, repbapuii «I opox
ITOCEBHOM

I'. MeHaeneMonbITOB 110 U3yUYECHUIO
HACJIE0BAHUS OJTHOM Mapbl MPU3HAKOB y
ropoxa IOCEBHOTIO.

PackpbiBaTh cojiep:kanne 3aKOHOB
eIMHOOOpa3usi THOPHIOB TIEPBOTO
IIOKOJICHUS Y 3aKOHA PaCILEIIICHHUS.
OOBSACHATH THIOTE3Y YACTOTHI TaMET.
3anuceIBaTh CXEMbl MOHOTHOPHUIHOTO
CKpEIIUBaHUsl, OOBACHATD €TI0
LUTOJIOTUYECKHE OCHOBBI U PEIIATH
IF€HETUYECKHUE 3a]1a41

Ha MOHOFI/I6pI/IIlHOC CKpCIIMBaHUC

6.3

Jurubpuanoe
CKpelIBaHUE.
3aKOH HEe3aBHCHUMOI0
HacJaeI0BaHUs
MIPU3HAKOB

JurubpunHoe ckpeniuBaHue. 3aKoH
HE3aBHCHMOTO HACJICJIOBAHHUS
npu3HaKoB. [[uToreHeTHuecKrne OCHOBEI
JTUTHOPHUIHOTO CKPEIMBaHUSI.
AHanM3upyrolee CKpeuuBaHue.
Vcrnonb3oBaHue aHATU3UPYIOIIETO
CKpEIIUBAHUS JIJIsl OTIPEICTICHUS
TE€HOTHUIIA OCOOH.

Hemoncmpayuu:

Tlopmpemui: I'. Mennens. Tabnuywl u
cxembl: «JIurnOpUIHOE CKpEIIBAHKE,
«[{uTomoruyeckue

OCHOBBI JJUTHOPHJTHOTO CKPEIIUBAHUS.
Obopyoosarue: MOJIEIb- aNTTAKAIINS
«JluruOpuaHOe CKpeIrBaHue)

PackpsiBaTh  conmepxkaHue TEPMUHOB U
MOHATUN:  AUTUOPUAHOE  CKpElIMBaHUE,
aHAIM3UPYIOLIEe CKpEIIBaHUE.

OnuceiBaTth onbITel . Menaens

10 M3YUYEHUIO HACJIEOBAHUS JIBYX Tap
MPU3HAKOB y TOpOXa MOCEBHOTO.

PackpsiBaTh cofiepkanne 3aKkoHa HE3aBUCUMOTO
HaCJIEIOBAHUS TIPU3HAKOB.

IIpuMeHATh MaTEMaTUYECKUI pacyer ¢
MTOMOIIIBIO METO/1a IEPEMHOKECHUS
BEPOSITHOCTEH M 3aITKCh C TTOMOIIBIO
(hEHOTUTTHYECKUX PATUKATIOB PACIICTIICHHUS
MPU3HAKOB Y TIOTOMKOB 110 ()EHOTHITY U
TEHOTHITY.

3anuchIBaTh CXEMBI JTUTHOPHUIHOTO
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CKpEIIUBaHUS, OOBICHATH €r0
[IUTOJIOTHYECKHNE OCHOBBI U PEIIATh
TCHETUYECKHE 3a/1a4i Ha JUTHOPUIHOE
CKpelIBaHue

6.4

CueruieHHOe
HACJIEIOBAHUE
MIPU3HAKOB

CuenieHHoe Hacae10BaHUE IPU3HAKOB.
Pa6ora T. Moprana no cuerjieHHOMY
HacJjieoBaHMIo reHoB. Hapyienue
CLCIUICHUS T€HOB B PE3yJIbTaTe
KPOCCHUHIoBepa. XpOMOCOMHasl TEOPHUs
HaCJIEICTBEHHOCTH.

I'eneTn4eckue KapThl.
Hemoncmpayuu: [lopmpemeor. T.
Mopran. Tabauysl u cxembl:

«Meiio3»,

«I"eHeTnyeckne KapThl paCTEHUN,
JKUBOTHBIX U YEIIOBEKAY,
«B3anmMmojeiicTBIE alIeIbHBIX TEHOBY.
Obopyooeanue: MUKponpenapar
«/Ipo3oduna» (HopMa, MyTanuu Gopmbl
KPBUIbEB U OKPACKH Tejia), MUKPOCKOII,
Mozenb-anmaukanus «llepekpéct xpomocom».
Jlabopamopuvie u npakmuueckue
paoomul:

JlaGopatopHas padota Ne 5. «M3yuenue
pe3yJIbTaTOB MOHOTHOPUIHOTO

U TUTUOPUAHOTO CKPELMBAHUS

PackpeiBath copepkaHue TEpMUHOB U
IMOHATHH: CICINICHHOS HACJICIOBAaHUE
MIPU3HAKOB, PeKOMOMHAIIMSI TEHOB,
TEHETUYECKHE KapThl XPOMOCOM,
MOpraHuja.

HazriBaTh OCHOBHBIE ITOJIOKEHHMS
XPOMOCOMHOM TE€OpUH
HacieAcTBeHHOCTH T. Moprana;
packpbIBaTh cojaepxkanue padbotsr T.
Moprana 1o CUeIJIEHHOMY
HAaCJIE0BAHUIO T€HOB M PUYMHBI
HapyUIEHUs CLEIUVIEHUS MEXKY T€HAMH.
3anuchIBaTh CXEMbl CKPEILIMBAHUS TTPU
CIICIIJICHHOM HaCJIeIOBAaHUU, OOBACHATh
MIPUYHHBI PEKOMOWHAITUU TEHOB,
ONPEAENATh YHCIIO TPYIII

CLETVICHUS T€HOB; PEIIAaTh TEHETUYECKHUE
3aJla4M Ha CLICIICHHOE HaCJIeIOBaHUE
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y Ipo30( Uil Ha TOTOBBIX

MUKpOIpernapaTax»

6.5 | 'eneruka moua. ['eneruka nona. XpoMOCOMHOE OIIpeIeIeHHE PackpeiBath copepkaHne TEPMUHOB U
HacnenoBanue 1oJyia. AyTOCOMBI U MTOJIOBBIE XPOMOCOMBI. MOHSTHI: XpPOMOCOMHBIN HaOOpP, ayTOCOMBI,
MIPU3HAKOB, CIETIEHHBIX ['oMmorameTHbI€ U reTepOraMeTHbIC MOJIOBBIE XPOMOCOMBI, TOMOTaMETHBIN MO,
C MOJIOM OpraHu3MBI. reTeporaMeTHbBIN MOJ, CLEMJICHHOE C TI0JIOM

HacnenoBanue npu3HaKoB, CIIETIEHHBIX C HACJIeJOBaHKE MPU3HAKOB.

IOJIOM. OOBACHATH HUTOIOTUYECKIE OCHOBBI
Jlemoncmpayuu: XPOMOCOMHOI'0 MEXaHU3Ma ONPEIEICHUS 110J1a
Ilopmpemui: I'. Menpens, T. Mopran, H.H. Y PpasIndHbIX OPraHU3MOB.

BaBuios. CpaBHUBATh 3aKOHOMEPHOCTH HaCIIEZIOBAHUS
Tabnuywl u cxemol.: «I'eHeTHKA MOIAY, HPU3HAKOB, CLEIICHHBIX U HE CLHCIUICHHBIX
«3aKOHOMEPHOCTH HACIIEI0BAHHS, crosioM. Pemath reneTuyeckue 3aaum Ha
CIETIJICHHOTO C TI0JI0MY, «KapruoTurs HacJICI0BAHNE

YeJOBEKA M SKHBOTHEBIXY CIICTUICHHBIX C ITOJIOM MTPU3HAKOB

6.6 | M3MeHUnBOCTS. H3meHunBOCTh. BUIBI H3MEHUHNBOCTH: PackpriBath copepkaHne TEPMUHOB U
Henacnencreennas HEHAaCJIeJICTBEHHAas! U HacJIeICTBEHHAs!. MOHSTHIA: U3MEHUYNBOCTbD, HACIIEICTBEHHAS
W3MEHYHUBOCTh Posb cpenbl B HEHAcCIeICTBEHHOM W3MEHUYUBOCTh, HEHACIIEJICTBEHHAS

U3MEHYUBOCTH. XapaKTEPUCTHUKA
MOJIM(PUKAITIOHHON U3MEHYUBOCTH.
BaprannoHHBIN psa M BapuallioOHHas
kpuBas. HopMa peakuuu npusHaxa.
KonnyecTBeHHBIE M KAYECTBEHHBIE
MIPU3HAKU U UX HOpMa PEaKIUu.
CaoiicTBamMoIM(pUKAIIMOHHON
WN3MEHYHBOCTH.

M3MEHYMBOCTb, MOAM(UKALIMOHHAS
WU3MEHUYUBOCTb, BAPUALIMOHHBIN psi,
BapHaHTa, BApUALMOHHAs KpUBasl, IPU3HAK,
HOpMa peaKIH, KOJTMYECTBEHHbIE U
KauyeCTBEHHbIE TIPU3HAKHU.
Knaccudunuposats Bubl

W3MEHUYMBOCTH U BBISBIATDH UX
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Hemoncmpayuu:

Tabauysr u cxemol: «Bupl ©3MEHYUBOCTIY,
«MoaundukamoHHast U3BMEHYUBOCTHY.
Jlabopamopnuvle u npakmuyecxkue
paoomul:

JlaGopaTtopHnas pabota Ne 6. «M3yuenue
MO (PUKAITIOHHON U3MEHUYNUBOCTH,
MOCTPOCHUE BapHALIMOHHOTO Psijia U
BapUaIlMOHHON KPUBO»

OnoJIOrnyecKkue 0COOEHHOCTH.
[Iepeuncnars cBolcTBa
MOIU(PHUKAITMOHHON U3MEHUYNBOCTH H
OOBSACHATH €€ 3HAYCHHE JJI1 OPraHU3MOB.
PaznuuaTth KOJIMYECTBEHHBIE U
KaueCTBCHHBIC TIPU3HAKHU; CTPOUTH
BapHUAIMOHHBINA PsiJl, BAPUAITIOHHYIO
KPHUBYIO, BBIYHCIATH CPEIHEE 3HAUYCHUEC
IIPHU3HAKa

6.7

Hacnencrsennas
U3MEHYNBOCTH

HacnencrBennasi, vy reHOTUIMYECKast
U3MEHYHBOCTh. KomOuHaTuBHAS
W3MEHYHUBOCTh. Mel03 1 MOJI0BOM MPOLIECC —
OCHOBa KOMOMHATUBHON N3MEHYHBOCTH.
MyTanmonHasi ”3MEHUYNUBOCTb.
Knaccudukanus myTaiuii: reHHBIE,
XPOMOCOMHBIE, T€HOMHBIE.

YacroTra 1 IpUYMHBI MyTalUH.
MyTtareHHbie (GaKTOpBHI.

3aK0H TOMOJIOTHYECKUX PS/IOB

B HacliencTBeHHOM n3MenuuBocty H. U.
Basunosa. Bresnepnas
HACJIEICTBEHHOCTh U U3MEHUYHBOCTb.
Hemoncmpayuu:

Hopmpemuwi: I'. ne ®pus, H. U. BaBunos.
Tabauyst u cxemovl: «MyTarMOHHAS

PackpeiBath conepkanre TEPMUHOB U
IMOHATHN: HACISACTBCHHAS U3MCHUYNBOCTD,
KOMOWHATHBHAs N3MEHUYMBOCTh, MyTaIl[MOHHAS
W3MEHUYHUBOCThb, MyTaHT, MyTallUU: T€HHBIE,
XPOMOCOMHBIE, TEHOMHBIE; TIOJIMIUIOUINS,
AHEYIUIOUUS, MyTareHbl. XapakTepu30BaTh
HACJIEICTBEHHYIO U3MEHYUBOCTD;
(bopMyIHpOBaTh 3aKOH TOMOJIOTUYECKUX PSIOB
B HACJIECTBEHHON N3MEeHYHMBOCTH H.

. BaBuiioBa 1 00BACHATE €TI0

3HAYCHHUE IS OMOJIOTHH U CEJICKIIHH.
KnaccudumnupoBars MyTaluu: TeHHBIE,
XPOMOCOMHBIE, TEHOMHBIE U ITIPUBOINUTD
MIpUMEPBI MyTalUH.

OOBACHAT TPUYUHBI BOSHUKHOBEHUS
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WU3MEHYHBOCTBY.
ObopyoosaHue: MUKPOCKOII,
MuKporpenapar «J[pozoduna» (Hopma,
MyTanuu GOpMbI KPbUILEB U OKpacKa Tena);
KOMHATHbBIE PACTEHUS C MECTPON OKPACKON
JICTHEB.

Jlabopamopnvle u npakmuueckue
paoomul:

Jlaboparopnas pabota Ne 7. «Ananus

MYTaHI/Iﬁ y ,Z[pOSO(bI/IJ'IBI Ha OTOBBIX

MUKpOIpenapaTax»

MYTaIHid, poib PaKTOPOB-MyTareHOB.
CpaBHUBATh BUIBl MYTAaIlUi; BBISIBIIATH
MPUYHHBI HACJIEJCTBEHHOW U3MEHUYNBOCTH,
WCTOYHUKH MYyTareHOB B OKpPY KalolIen cpeie
(KOCBEHHO).

XapakTepu30BaTh BHESICPHYIO
HACJICJICTBEHHOCTh  H3MEHYHUBOCTh

6.8

T'eneTuka yenoBeka

I'enetuka uenoseka. Kapuorumn
YeJIoBeKa.

OCHOBHBIE METO/Ibl FTEHETUKH YEJIOBEKA:
TCHEaJTOTHYECKUM, OJTM3HEIIOBBIT,
[IUTOTCHETHYCCKUH, OMOXMMUYCCKU,
MOJIEKYJISIPHO-T€HETUYECKHIA.
CoBpeMeHHOE OnpeieNIeHUe FTeHOTUNA!
MOJIHOTEHOMHOE CEKBEHHUPOBAaHUE,
T€HOTUIIMPOBAHKE, B TOM YHCIIE

¢ nomoristo IT1[P-ananuza.
HacnencrBennsie 3a001eBaHms YeI0BEKa:
TreHHbIe 00JIE3HH, O0JIC3HH C
HacJeCTBEHHON
MIPEAPACTIONOKEHHOCTHI0, XPOMOCOMHBIE
0one3nn. CoMaTH4ecKue u
reHepaTUBHbIE MyTallUH.

PackpsiBaTh conepikanre TEpPMUHOB U
MOHSATUI: KAPUOTUII YEJIOBEKaA,
IIMTOT€HETHYSCKUI METO/I, TeHEaJJOrMYECKUI
METO/I, POIOCIIOBHBIE, OJIM3HEIOBHIN METO/,
HacJIeACTBEHHBIC 00Ie3HU: (MOHOTCHHEIE,

C HACJIEICTBEHHOM

MPeIPacioI0KEHHOCTHIO,

XPOMOCOMHBIE), METUKO-TEHETUYECKOE
KOHCYJIbTUPOBAHUE.

[TepeuncnsaTb 0COOEHHOCTH U3YyYEHUSI TEHETHKU
YeJI0BEKa; MPUBOJAUTH PUMEPHI
HACJIEACTBEHHBIX OOJIe3HEN YETOBEKA,
XapaKTEepPU30BaTh METObI UX TPO(HIAKTHKY;
00OCHOBKIBAThH 3HAYCHHE
MEIUKO-T€HETHYECKOTO
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CtBOJIOBBIE KJIETKH. [IpUHIUIIBI 30pPOBOTO
o0pas3a JKU3HHU, JUATHOCTHKH, TPOPHUIAKTHKH U
JICYCHUsI TCHETUYECKUX OoJie3Hel. Menuko-
TeHETUYECKOE

KOHCYJIbTUPOBaHHE. 3HAYCHUE
MEAULMHCKON F€HETUKHU

B IIPEJIOTBPALIICHUH U JICUCHUU
TeHEeTUYEeCKUX 3a00JIeBaHMi1 YeTIOBeKa.
[emoncmpayuu:

Tabnuywl u cxemsi: «HacnemoBanue
pesyc-daxTopa», «['eHeTnka rpymnm
KpPOBM».

Jlabopamopnusle u npakmuyeckue
padomuwr:

[TpakTuyeckas padora Ne 2.

«CocTaBlcHHAE U aHAIN3 POAOCIOBHBIX

YCJIOBCKa»

KOHCYJIbTUPOBAHMSL.
BoIsSBISATE U cpaBHUBATH MEXIY CO00M
JIOMUHAHTHBIE U PELECCUBHBIE IPU3HAKU
YeJIoBeKa.

CocTaBisATh M aHAIU3UPOBATh
POZIOCIIOBHBIE YEIIOBEKA

HNToro yacos o teme

8

Tema 7. Centekiusi OpraHu3MoB, OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekuus Kak HayKa U
IIpoILIeCcC

1

Ceneknus Kak HayKa U IpOLECC.
3apoXkKACHUE CENEKINH U JOMECTHKAIUSA.
VYuenue H. 1. BaBuiiosa o nenrpax
MHOT000pa3us U MPOUCXOKICHUS
KYJbTYPHBIX PACTEHUN.

L{eHTpBI IPONCXOKIEHUS JTOMAITHUX
JKUBOTHBIX.

Copr, mopoaa, mramm.

PackpsIBaTh conepkaHre TEPMUHOB U
MOHATHI: CENIEKIU, COPT, TOPO/Ia,
mTaMM, 1OMCCTHKaIluA, NN
0JIOMaIlIHUBAHUE, IEHTPbI MHOT000pa3us
" HpOI/ICXO)KJIGHI/ISI

KYJIbTYPHBIX PACTEHUU U

YKUBOTHBIX, THOPUAN3AIINS,

HCKYCCTBEHHBIH 0TOOD.
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Hemoncmpayuu:

Ilopmpemui: H. U. BaBunos. Tabauywl u
cxemul. KapTa «LleHTpBI MHOrOOOpa3us U
MPOUCXOXKACHUS KYJIbTYpPHBIXPACTCHHUID»,
«ITopopl JOMAITHHUX KUBOTHBIX,
«Copra

KYJIbTYPHBIX PacCTCHHI».

Obopyoosanue: MyJsKY TUIOJIOB U
KOPHEIUIO/IOB TUKUX (hopM U
KyJbTYPHBIX COPTOB pacTeHUil; repbapuit
«CenbCKOX035ICTBEHHBIEC PACTEHUS

Ha3biBaTh 1 cpaBHUBATh OCHOBHBIE
ATarbl Pa3BUTHS CENIEKLIUU.

Nsnarate yuenue H. U. BaBunosa

0 LIEHTpaX MPOUCXOXKICHUS KyJIbTYPHBIX
pacTeHHUii; pa3nuyaTh HEHTPhI HAa KapTe MUPAa,
CBA3BIBATH UX MECTOMOJIOKEHUE

C oYaraMu BO3HUKHOBEHUSPEBHEUIITHX
[UBHIA3AIIUHN.

CpaBHHBATB COpTa KYJIbTYPHBIX
pacTeHUiA, TOPOJIbI TOMAITHUX
JKUBOTHBIX U UX JUKUXIIPEIIKOB.
OrneHuBaTh poib CENEKIUN

B 00€CIIeYeHUH PO I0BOILCTBEHHOMN

0€30I1aCHOCTH YEJI0OBEYECTBA

7.2

Merons! u
JNOCTHKCHUS
CEJICKLIUY PACTEHUU 1
KUBOTHBIX

CoBpeMeHHbIE METO/IbI CeNleKIMU. MaccoBbIi
Y MHAUBHUIYyAIbHBIN OTOOPHI B
CENIEKIIMUPACTCHUN U KUBOTHBIX.
OueHka 3KcTepbepa.
bin3kopoACTBEHHOE CKpEIIUBaHUE —
uHOpuaMHT. YncTas TuHUs.
CkpemuBaHue YUCTHIX JIMHUMN.
['erepo3uc, wiu rubpuaHas cuma.
HeponactBenHoe ckpeliuBaHue —
ayTopunuur. OtaanéuHas
rudpuan3anus u e€ yCcrexu.
HckyccTBeHHBI MyTareHes3 v nojly4eHue
MOJIMTIOUOB. JIOCTHXKEHUS CeNeKIun

PackpeiBaTh copepkaHue TEPMUHOB U
MOHATHUI: UCKYCCTBEHHBIH 0TOODP, MACCOBBIN
0TOOp, MHIUBUAYaIbHBIN 0TOOP, SKCTEPHED,
OJIM3KOPO/ICTBEHHOE CKpEIMBaHUE, YHCTas
JIMHMS, TETEPO3UC, HEPOJICTBEHHOE
CKpEILLMBaHUE,

HCKYCCTBEHHBIN MyTareHes3, OJIUIIIONIbI.
CpaBHUBaTh (GOPMBI HCKYCCTBEHHOTO
oT0opa (MaccoBOTo M UHIUBUIYAIBHOTO),
BUJIbI

ruGpuau3anuu (6JIM3KOPOACTBEHHON U
OTJaJIEHHOH ), CIOCOOBI MOTYYEeHHUs

ITOJIMITIIONJOB.
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pacTeHUM, )KUBOTHBIX U
MUKPOOPIaHU3MOB.

Hemoncmpayuu:

Ilopmpemsi: V1. B. MuuypuH,

I'. 1. Kapneyenko, M. ®@. NBaHoB.
Tabnuywl u cxemolr: «OTHANCHHAS
ruOpuau3anms», «PaboTer akagemuka M.
®. NUsanoBay, «Iloaumnmonams.
Obopyoosanue: MyJsKY TUIOJIOB U
KOPHEIUIO/IOB TUKUX (hopM U
KYJbTYPHBIX COPTOB PaCTECHUI.
Jlabopamopnvle u npakmuueckue
paoomul:

Okckypeusi «OCHOBHBIE METO/BI U
JIOCTH>KEHUS! CEJIEKIIUN PACTEHUI 1
JKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIUIO,
MJIEMEHHYIO (pepMy, COPTOUCTIBITATENbHBIN
Y4aCTOK

WJTU TETUTMYHOE XO3SHCTBO)

IIpuBOAUTE IPUMEPHI JOCTUKEHUN
CEJIEKIIMM PACTCHUM U )KMUBOTHBIX

7.3

buorexnomnorus
KakK OTpacib
MPOU3BOJICTBA

buorexHomorus kak OTpaciib NPpOU3BOJACTBA.

I'eHHas nHXeHepus. JTanbl CO3AaHUS
pexomOuHanTHOU JIHK u TpaHcreHHbIx
opranu3MoB. KilerouHast HHXXEHepHsl.
KneTouHsle KylIbTypBHl.
MUKpOKIOHAIBHOEPA3MHOKEHUE PACTEHUM.
Knonuposanue

BBICOKOITPOIYKTUBHBIX

PackpriBaTh copep:kaHue TEPMUHOB U
MOHATHUI: OMOTEXHOJIOTHS, KIIETOUHAs
WHXXEHepus, TeHHas MHXKEHEepHs,
KJIOHUPOBAHHE, TPAHCT€HHbIE OPTaHU3MBl,
I'MO (renernyecku MOIUGUIUPOBAHHBIE
OpraHu3Mbl). XapakTepu3oBaTh
OMOTEXHOJIOTHIO KaK

oTpacib IPOU3BOJICTBA, OCHOBHBIE
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CEeJIbCKOXO35MCTBEHHBIX OPIraHU3MOB.
Dkonoruyeckue u 3tnaeckue npoodiaemsr. MO
— IFeHeTUYEeCKH MOIN(UIIMPOBAHHBIC
OpraHU3MBI.

Hemoncmpayuu:

Tabnuywt u cxemol: «OOBEKTHI
ouorexHonorumny, «Kierounsie

KYJIbTYpBI U KJIOHUPOBaHHUE,
«KoHcTpynpoBaHue 1 IepeHOC T'eHOB,
XPOMOCOM»

JIOCTYKEHUS] OMOTEXHOJIOTUHU B 00J1acTH
MIPOMBIIIJICHHOCTH, CEIbCKOTO XO35HUCTBA U
ME/TUIIUHBIL.

[lepeuucnatb W XapaKTepU30BaTh
OCHOBHBIEMETOABl M JOCTHKCHHUS
OMOUHKEHEPHUH.

OO0cyk1aTh YKOJIOTHYECKUE U ITUICCKUE
aCIIeKThl HEKOTOPBIX UCCIICIOBAHHI B
o0sacT OMOTEXHOJIOTHUH (KIIOHUPOBAHUS,
HCKYCCTBEHHOTO OILIOZAOTBOPCHHUS,
HAIPABJICHHOTO U3MEHECHHS TCHOMA U
CO3JIaHUS TPAHCTCHHBIX OPraHU3MOB)

HNToro yacos o teme

Pe3epBHOE Bpemst 1
OBUIEE KOJIMYECTBO 34
YACOBTIIO ITPOT'PAMME
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11 KJIACC

HanmenoBanue
Ne KomuuectBo TIpOrpaMMHOE Conepanue OcCHOBHBIE BUABI JE€ITENILHOCTH
/n pasAcioB U TEM 4acoB 00yYaroMXCsl
y4eOHOro npeameTa
Tema 1. DBoaronuoOHHAA OHOJOrHUA
1.1 | DBoronus ¥ MeTOIbI €€ 1 [IpeanochlIku BO3HUKHOBEHMS ABOJIIONIMOHHON | PackpbIBaTh copepkaHue TEPMUHOB U

U3Y4YEHHUS

TEOpPHUH. DBOJIIOLIMOHHAS TEOPUS U €€ MECTO B
ouonoruu.

BnusiHue 3BOIOLIMOHHON TeOpun

Ha pa3BUTHE OMOJIOTUU U IPYTHUXHAYK.
CBuaeTenbCcTBa HBOIIOLHH.
[TaneoHTONIOrNYECKHE: TOCTEIOBATEIBHOCTD
MOSIBJICHUSI BUJIOB B [TAJIEOHTOJIOTUYECKOM
JIETOMHCH, TIEPEXOIHbIE (POPMBI.
buoreorpadudeckue: cXoJCTBO U pa3inyue
(dayH udaop MaTEpUKOB U OCTPOBOB.
OMOpPHOIOrHYECKHE: CXO/ICTBA U Pa3IUUUS
SMOPHOHOB Pa3HBIX BUOB TO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHUE!
TOMOJIOTHYHBIC, aHATIOTUYHBIE,
PYIMMEHTapHBIC OPTaHbI, aTaABU3MBI.
MonexkynspHO-OMOXUMHUYECKHE: CXOICTBO
MEXaHH3MOB

HACJIe/ICTBEHHOCTH M OCHOBHBIX

TIOHSITHIA: SBOJIIOIHS, IEPEXOIHBIE (POPMBI,
(bunoreHeTUYECKUE PSAbI, BUABI-DHIEMUKH,

BUJIbI-PEIUKTHI,
3aKOH 3apOJIbIIIIEBOTO CXO/ICTBA,
OMOTeHEeTUYECKUI 3aKOH,

TOMOJIOTMYHBIC U aHAJIOTUYHBIE

OpraHbl, pyJUMEHTapHbIE OPTaHBI,
aTaBU3MBI.

[TepeuncasiTb OCHOBHBIE 3TAIbl Pa3BUTHS
HBOJIIOL[MOHHON TEOpUH.
XapakTepu30BaTh CBUIETEIHCTBA
HBOJIIOIUH: MTAJIEOHTOJIOTHIECKHE,
ounoreorpaduyueckue, SMOPUOIOTHIECKUE,
CPaBHUTEIIbHO- aHATOMHYECKHE,
MOJIEKYJISIPHO- OMOXUMUYECKHE.
[TpuBOANTE IPUMEPHI TTEPEXOIHBIX (HopM
OpPraHu3MOB, (PUIOTEHETHYECKUX PSIOB.
[TpuBOUTE POPMYIHPOBKH 3aKOHOB
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MeTabOIMYECKUX MyTEeH Y BCEX JKUBBIX
OpPraHU3MOB.

Jlemoncmpawuu:

Iopmpemeur: K. JIunnein, K. b. Jlamapk, Y.
Hapsun, B. O. KoBanesckuii,

K. M. bap, O. I'ekkens, ®. Mrosep.
Tabauywl u cxemwi: «Pa3purne
OpPraHMYECKOT0 MHUpa Ha 3emiie»,
penbedubie TAOIHUIIBI «3apOABIIITH
MMO3BOHOYHBIX JKUBOTHBIX),
«APXEONTEPUKCY.

Obopyodosanue: dGuoreorpaduyueckas
KapTa Mupa; Kosekuus «DopMbl
COXPAHHOCTH MCKONAEMBbIX )KUBOTHBIX U
pacTeHHit»; BIaKHbIE MTpermapaThl
«Pa3BuTHe HacekoMoroy, «Pa3Butue
JISITYTITKAD

OHMOT€HETUYCCKOTO U 3apOJAbIIICBOIO
CXO0ACTBAa

1.2

Hcropus pazsutus
MIPEACTABICHUI
00 3BOJIIOIIUH

OodmoninonHas reopust Y. Jlapsuna.

Hpe,[[HOCBIJ'IKI/I BO3HUKHOBCHUS JapBUHN3MA.

JIBUOKYIITME CUITBI HBOJIIOIIMH BUJIOB TIO
JapBuHy (M30BITOYHOE PAa3MHOKEHUE
MIPH OTPAaHUYCHHOCTH PECYPCOB,
HEONpENETEHHA U3MEHUNBOCTb,
O6opr0a 3a cyIlecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).
CuHTeTH4ecKast TeOpHs IBOTIOIHH

PackpeiBath  conepxkaHHe TEPMHUHOB U
MOHSATHM: CHCTEMATHKa, €CTCCTBCHHBIM W
HCKYCCTBEHHBIN OTOOP.

XapakTepru30BaTh OCHOBHBIE ABOJIIOLIMOHHBIE
UJeu, KOHIENIUU U TEOPUHU; CPAaBHUBATh
B3rJIsAaAbIHA BH U dBoJronnio K. Jluanes,
K.b. Jlamapka, Y. [lapBuna.

OuenuBarthb BKJa JINHHES B pa3BUTHE
CUCTEMATUKH U OOBSCHSATH TMPUHITHITHI
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(CTD) u €€ OCHOBHBICTIOJIOKEHUSI.
Jlemoncmpawuu:

Hopmpemuwi: K. JIunnen, XK. b. Jlamapk, Y.
HapBuH.

Tabnauyel u cxemvl: «llonmynsuumy,
«Kapra-cxema mapupyTa nmyremectsus Y.
JlapBuHay, «@opMb1 00pHOBI

3a CyIlecTBOBaHUE», « EcTecTBEHHBIH
otbop», «MHoroobpaszue copToB
pacteHui», « MHOrooOpa3ue mopos
KUBOTHBIX)

OMHApHON HOMEHKJIATYPHI.
XapakTepu30BaTh CoJepKaHNE U 3HAYCHUE

sBoJoIMoHHOM KoHueniuu XK. b. Jlamapka.

OHCHI/IBaTB CCTCCTBCHHO-HAYUYHBIC U
CONHAJIBHO-O3KOHOMUYCCKHE NIPEAITOCHIIIKH

BO3HUKHOBEHHUS 3BOIIOIIMOHHOM TCOPHUU 4.

[apBuHna.

PackpeiBath coniepanne 3BOJTOLHMOHHON
teopun. JlapBuHa; CpaBHUBATH
HEOIPEIEIEHHYIO U ONPENEIIEHHYIO
M3MEHYUBOCTh, €CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOP, hOpMbI OOPHOEI 32
CYyIIECTBOBAHUE.

OnuchIBaTh MOJTOKEHUS CHHTETUYECKOU
teopun 3Bomonuu (CTD) u 00bACHATH
e€ 3HaueHue NISTOMOIOTHH

13

Bun: xpurepun n
CTPYKTYypa.

[Tomysius Kak Kak
3JIeMEHTapHas EAMHUIA
BU/IA

Muxkpososrorus. [Tomysiust kak
€IMHUIIABU]IA ¥ DBOJIOIUH.
Jlemoncmpayuu:

Tabauysr u cxemor: «llomynsumy,
«MyTaroHHas U3MEHYHUBOCTE.
ObopyoosaHue: MUKPOCKOIIL,
Mukpornpenapat «JIpozodumray (HopMma,
MyTanu# (GOPMBIKPBLUTEEB i OKPACKH TEJTa),
Moienb-ammutukanus «llepekpéct
XPOMOCOM.

PackpeiBaTh  comepkaHue TEPMHHOB
MOHSITHIA: MUKPOIBOJIOIUS, BU]I,
KpUTEpUU BUJA, apeay, TOMyJISIIHs,
reHooH/,  MyTaluh, KOMOWHAITUH
TEHOB.

XapakTepru30oBaTh BUJ KaK OCHOBHYIO
CUCTEMAaTUYECKYIO €IMHUILY U LIEJIOCTHYIO
OMOIOTHYECKYI0 CUCTEMY. BhIIensaTh
KPUTEPHUH BHJIA

(Mopdonorndeckwii, PU3NOTOTHUECKUH,
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Jlabopamopnvle u npakmuueckue
paoomul:

JlaboparopHast pabota Ne 1. «CpaBHeHHE
BUJIOB TI0 MOP(OJIOTHYECKOMY
KPUTEPHUIO)

OMOXMMHUYCCKUM, TCHETHUCCKHI,
JKOJIOTMYECKUH, reorpaduuecKuii) u
IIPUMEHATh  KPUTEPUU  JUI1  ONMCAHHUSA
KOHKPETHBIX BUIOB.

XapakTepHu30BaTh NOIYJISLMIO KaK
CTPYKTYPHYIOEIUHUILLY BUAA U

IBOJIIOLIUH.

OnuceIBaTh MOMYJISALUIO 10 OCHOBHBIM
IIOKA3aTeNsIM: COCTaB, CTPYKTypa

1.4 | JBmxyuue cuibl JBrkyuue cuibl ((hakTopel) 9BOIOLUY BUIOB | PackpeiBaTh copep:kaHue TEPMUHOB U
(amemeHTapHbIE B Ipupojie. MyTalMoHHbIH Npouecc u NOHATUI: KOMOMHATUBHAS U3MEHYUBOCTb,
(baxTOpBI) 3BOIOLIUU KOMOMHATHBHASI H3MEHYNUBOCTb. MyTalH, MyTalMOHHBIN IIPOLIECC,

[onmynAnmoHHBIE BOJIHBI M Ipeli() T€HOB. HOIYJIIUOHHBIE BOJHBI, Jpei() T€HOB,

W3onanus u Murpanys. /lemoncmpayuu: U30JIALUS, MUTPALHH.

Tabnuyvl u cxemvl. «JIBUKYIIHE CUIIBI XapaKkTepu30BaTh dJIEMEHTAPHBIE

SBOJIOLIAN (aKTOPBI YBOTIOLUH: MyTallMOHHBIN
mpolecc, KOMOMHATHBHAS
U3MEHYMBOCTbD, OIYJIALIUOHHBIE BOJIHBI,
Jpeiid reHoB, U30SLUSA, MUTPALHSL.
VYcTranaBnMBaTh NPUYUHHO- CIIEICTBEHHBIC
CBSI3U MEXKJY MEXaHU3MOM U PE3YIbTATOM
JNEUCTBUS IBUKYIIMX CUII (2JIEMEHTapHBIX
(haKTOpPOB) IBOJIOIIIH

1.5 | EcrectBenHslii 0T60p U EcrecTBeHHBII 0TOOP — HANPaBIISIOMUI PackpeiBaTh conep:kaHue TEPMUHOB U

ero opMel

(hakTOp IBOIIOIIHH.
@dopMbI €CTECTBEHHOTO 0TOOpA.

TIOHSITHIA: €CTECTBEHHBIN 0TOOp, OopKOa 3a
CYILIECTBOBAHHE.
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Jemoncmpavyuu:

Tabauywvl u cxemol: «EcTecTBeHHBIN OTOODY,

«boprba 3a cymecTBoBaHuE»

OnuceiBaTh ~ MEXaHU3M  JCHCTBUS
€CTECTBEHHOTO O0TOOpA.

Xapaktepu3oBatb  (OpPMBI  €CTECTBEHHOTO
orOopa  (ABWXKYIIMH,  CTaOMIM3UPYIOLIH,
MU3PYNTUBHBIN) M CpPaBHUBATH UX MEKIY
co0oii.

XapaxkTtepuszoBatb 60pr0y

3a CyIIIECTBOBAaHUE U CPABHUBATH €€ BHIBI
(MexBUOBasI, BHYTPUBHUI0Bas, 60pbba ¢
HEOIaronpUsITHBIMA

(hakTOpaMu BHEIITHEH CPEJIbI)

1.6

Pe3ynbprarsl 3BosronnN:
HPUCTIOCOOJIEHHOCTb
OpraHU3MOB U
BU000pa3oBaHue

[IpucnocoOaeHHOCTh OPraHU3MOB
KakK pe3yJbTaT 3BoJitouuu. [Tpumepsl
MPUCIIOCOOTICHUN Y OPraHU3MOB.
ApomMop}o3bl 1 HAMOAJaANTALUH.
Buau BunoobpazoBanue.

Kputepun Buga. OcHOBHBIE (hOPMBI
BU1000pa30BaHus: reorpadudeckoe,
JKOJIOTUYECKOE.

Jlemoncmpayuu:

Tabnuywvl u cxemvi:
«IIpucnoco6eHHOCTh OPraHu3MOB,

«I"eorpaduueckoe BUI000Opa30BaHUEY,

«DKOJIOTHUYECKOE BU000PA30BAHUEY.
Obopyoosanue:

KOJIJICKIHUA «HpI/IMepI)I 3allIUTHBIX

MPUCTIOCOOTICHUHN Y )KUBOTHBIX»,

PackpwiBath cojiepkaHue TEPMUHOB U

MOHSTUIN: TIPUCTIOCOOTICHHOCTb,
MTOKPOBHUTEIIHLCTBCHHAS U

npeocTeperaronas OKpacka,

MacCKHUpPOBKa, BU1000pa3oBaHUeE.

OnuceiBaTh MEXaHU3M BOSHUKHOBEHUS
MPHUCTIOCOOTICHUH Y OPTaHU3MOB.

BrisBnsATE MO W300pa)KeHHUsIM, Ha KHUBBIX H
(UKCHPOBAHHBIX mperaparax IPUMEPBI
MPUCTIOCOOJICHHOCTH PACTeHHUH U

JKUBOTHBIX K YCIIOBUSMCPEIbI OOUTaHUS,
JTIOKA3bIBaTh OTHOCHTEIHHYIO

11eJIECO00PA3HOCTh MPUCTIOCOOICHUH.
XapakTepu3oBaTh CIIOCOOBI U

MEXaHHU3MbI BUJI000pa30BaHUS;

OTIMCHIBATh U CPAaBHUBATH OCHOBHBIE
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KOJUICKIMSI HACEKOMBIX C pa3jIMuHBIMU
TUIIAMH OKPACcKH; HaOOP IJI0JIOBU CEMSIH.
Jlabopamopnuvie u npakmuueckue
paoomoi:

Jlaboparophas padora Ne 2. «Onucanue
MPUCIIOCOOJICHHOCTH OpraHU3Ma U ee

OTHOCHUTCJIBHOT'O XapakTcpar

(OPMBI SKOJIOTHYECKOTO U
reorpauuecKoroBU1000pa30BaHusI

1.7 | HampaBneHus u mytu
MAaKpO3BOJIIOLIUU

MakposBonronus.

@DopMbl SBONTIONNH: (HUITETUYECKAS,
JTUBEPreHTHas, KOHBEPreHTHas,
napasiensHas. Heobpatumoctsb
sBommonnu. [Tpoucxoxaenue

OT HECTIeIIMATN3UPOBAHHBIX

TTPEIIKOB.

[Iporpeccupyromas crieruai3ams.
AnanTuBHas paavanus.
Jemoncmpayuu:

Ilopmpemuwi: A. H. CeBepIios.
Tabnuywr u cxemvl: «KApoMop(o3bD»,
«Uanoamanranmny, «O0mmas
JieTeHepaIvs».

Obopydosanue: moaens «OCHOBHBIE
HaIPaBJICHUS 3BOJIOIUNY; 00bEMHAs
Mozenb «CTpoeHue TOJIOBHOTO MO3Ta
MTO3BOHOYHBIX)

PackpeiBath copepkaHue TEPMUHOB U
MOHATHUI: MaKpO3BOIIIOLHS, (pHUIIOTEHE3,
OMOJIOTUYECKHI MPOTrpecc U perpecc,
apomoph03, UIH0ATANITAIUS, O0IIIast
JlereHepans, afanTuBHas paguarusi.
XapaxTepu3oBath (POPMBbI IBOJIOLINH.
BoisBasTE apoMopd 036l U UIM0aJal TAIllUH
YPacTeHU U

KUBOTHBIX.

CpaBHUBaTh OMOJOTHYECKHI Mporpecc u
Ounonoruueckuii perpecc, apomopdos,
UM0aJaNTalHIo U OOIIYI0 IereHepaltio.
BbIsSBISATE B3aUMOCBSI3U MEXKAY My TAMU U
HaIpPAaBJIEHUSMHU IBOJIIOLINN

y PaCTeHUH M >KUBOTHBIX

HToro yacoB o teme
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Tema 2. Bo3HUKHOBEHHE U Pa3BUTHUEC ’)KU3HHU HA 3emJie

2.1 | Wcropus Xu3HH

Ha 3eMJIe ¥ METOJIBI ¢€
W3YYCHHUS.

I'umnoressr
MIPOUCXOXKICHHUS
JKHU3HH Ha 3emiie

2

I[OHay‘-IHBIe MpecaACTaBICHUSA

0 3apoKIeHuu Xu3HU. HaydHsle
THITOTE3bI BOSHUKHOBEHUS JKU3HU

Ha 3emiie: a0MOreHe3 UIAaHCTIEPMUSL.
XUMHYecKas BOJIOIHS.
AOUOTeHHBIN CUHTE3 OPTaHUYECKUX
BEILIECTB U3HCOPTaHUYCCKUX.
SKCHCpI/IMeHTaJH)HOC MMOATBCPIKACHUC
XMMHUYECKON 3BOITIOLHH.

HauanpHbie 3Tamnsl 0M0JIOTrHYEeCKON IBOTIOIIAH.

I'unioreza PHK- mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYP U BOSHUKHOBEHHUE
MIPOTOKJIETKH.

[TepBbIe KIETKHU U UX IBOJIIOITHSI.
dopMUpPOBaHNE OCHOBHBIX TPYIII
YKUBBIX OPTAaHU3MOB.

Jemoncmpayuu:

Ilopmpemui:

®. Penu, JI. ITactep, C. Musnep, A. U.
Onmnapum, I'. IOpu.

Tabauywl u cxemovl: «BOZHUKHOBEHHE
CoJIHEeUHOH CHUCTEMBIY,

«Pa3BUTHE OPraHUYECKOTO MUPay,
«PacTtutenbHas kierka», « KuBotHas
kietkay, «IIpokapuoTnueckas
KJIETKa

PackpeiBath cojepkaHre TEPMHUHOB U
MOHSTHIA: KpeallnOHU3M, a0UOTEHES,
BUTAJIN3M, MTAHCIIEPMHUS], OMOTI033,
KOaIlepBaThl, MPOOHOHTHI, CHMOMOTCHE3.
XapakTepu30BaTh METO/IbI H3yUCHUS
HUCTOPUYECKOTO MPOILIOro 3eMJIH.
[lepeyncnsaTh  OCHOBHBIC  JTaIlbl
XUMUYECKOMN MOMOJIOTUIECKON
HBOJIIOIUH.

W3narate comepikaHue THIIOTE3 U TCOPHIA
BO3HUKHOBEHUS KH3HU HA 3emiie
(KpeannoHN3Ma, CaMOIPONU3BOIBLHOTO
3apOKICHUS (CIIOHTAaHHOTO), TAHCTICPMUH,
runore3sl PHK-Mupa).

OmnwucsiBath kcniepuMenTtsl C. Musuiepa u I
KOpwu 1o moy4eHno OpraHunIecKuX BEIIeCTB
U3 HEOpraHMYECKUX MyTEM aOHOT€eHHOTO
CUHTE3a
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2.2

OCHOBHBIC 3TaIIbI
ABOJIIOLIMH
OpPTaHUYECKOTO MUPA HA
3emiie, pa3BUTHUE KU3HU
0 dpaM U Meproam

PazButue xu3Hu Ha 3emIie 10 3paM U
nepuojam. Katapxeit. Apxeiickas

U ipoTepo3oickas 3psbl. [Taneo3oiickas spa u
e€ mepuoIbl: KeMOPUHCKUH, OPTOBUKCKHIA,
CUILyPUMCKUA,

JIEBOHCKH, KAMEHHOYTOJIbHBIM,
MEPMCKHIA.

Me3so3oiickas 3pa U €€ Mepuo/ibl:
TPHUACOBBIN, FOPCKHI1, METOBOIA.
Kaiino3oiickas 3pa v €€ nepuoabl:
MaJeOr¢HOBBIN, HCOICHOBEIM,
AHTPONOTE€HOBBIH.

XapakTepucTUKa KIMMaTa U re0JIOTHYeCcKuX
nporeccoB. OCHOBHBIE ATallbl IBOJIIOLIUU
pPacTUTENBHOTO U

YKUBOTHOTO MUpa. ApoMOP(O3bI

Yy pacTeHul 1 )KUBOTHBIX. [losiBIIEHME,
pacuBeT U BBIMUPAHUE TPYII KUBbIX
OpPraHU3MOB.

Jemoncmpavyuu:

Tabauywl u cxemwvi: «PazpuTne
OpPraHUYECKOT0 MUPay,
reoXpOHOJIOTHYECKas Ta0IHIIA;
KoJuieKUus «@OpMbl COXPaHHOCTH
HCKOITAeMBIX JKUBOTHBIX M PACTCHHIN.
Jlabopamopnuvie u npakmuueckue
paoompl:

PackpeiBath cozepkanie TEPMUHOB U
MIOHSITHIA: Y0H, pa, IEPUOI, apoMOPp(]O3HI,
WJIMOAJIAITAIUH.

3HaTh MOCIIEIOBATEIIHHOCTh YOHOB:
KaTapxeu, apxeu, mpoTepo30u,
banepo3oit; ap: apxeickas,
IIPOTEPO30MCKasl, MAIC0301CKas,
ME3030HMCKasl, KAMHO30MCKasl; IEPUOOB:
KEeMOPUIUCKUH, OpIOBUKCKUM, CUITYPHHCKUH,
JICBOHCKHIA,

KaMEHHOYTOJIbHBIM, MEPMCKU,
TPUACOBBIM, IOPCKHH, MEJIOBOM,
MMaJICOrCHOBBII W  HEOTCHOBBIH,
AHTPOIIOT'€HOBBIM.

XapakTepu30BaTh OCHOBHBIE COOBITHS B
Pa3BUTUU OPraHUYECKOTO MUpa

I10 ApaM U MepUOJaM IreoJIOrnIeCKON
WCTOPHHM; ITAIbI PA3BUTHS PACTUTEIILHOTO
1 KUBOTHOTO MUpa. BbIIeIUTh T71aBHbBIE
apoMoph03bl PaCTEHUI U )KUBOTHBIX.
CpaBHUBaATh MEX]y cOO0OM
MPEICTaBUTENEH CUCTEMATHYECKUX TPYTIIT
OPTraHU3MOB, BBISIBIIATH YEPThI
YCIIOKHEHUSI U TIPUCTTOCOOJIEHHOCTH K
YCIIOBUSM >KU3HU
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[Ipaktuyeckas padota Ne 1. «M3yuenue
HCKOIIAEMBbIX OCTATKOB PACTEHHUU U
KUBOTHBIX B KOJUIEKLIMSIX).

DKCKypcus « IBOIIOLUS OPraHUYECKOro

Mupa Ha 3emiie» (B €CTeCTBEHHO- HayYHbIN

WITMKPAEBEIUECKUI My3eil)

2.3 | CoBpemMeHnHast Cucrema opraHm4ecKkoro Mupa Kak oTpaxkeHue | PackpbiBaTh copepxaHue TEPMUHOB U MOHSATHI:
cucreMa sBoOIMHA. OCHOBHBIE CUCTEMAaTUYECKUE CUCTEMAaTHKa, UCKYCCTBEHHAs M €CTECTBEHHAs
OpraHMYECKOro MUpa TpyNIbl OpraHu3MoB. Jemoncmpayuu: Kkiaccudukanus, OMHapHas HOMEHKIIATypa,

Tabnuyst u cxemvi: «CoBpeMEeHHAS MPUHIIMI UEPAPXUYHOCTH.
CUCTEMA OPraHUYECKOro MUDPa» XapakTepu30BaTh COBPEMEHHYIO
CUCTEMY OpPraHMYECKOI0 MHpa
2.4 | DBOJIOLUS YeIOBEKa DBOJIOIUS YeT0BeKa. AHTPOIOJIOTUS KaK PackpeiBaTh copepkaHue TEPMUHOB U

(aHTpOTIOreHe3)

Hayka. Passutne npeacraBieHuit o
MIPOUCXOXACHUN YelloBeKa. MeTobl
n3y4yeHus antpornoresesa. CxoacTsa u
pasnuuus 4elioBeKa U )KUBOTHBIX.
CucremaTueckoe MoI0KEHHE YETI0BEKA.
Jlemoncmpavwuu:

Iopmpemuwi: Y. Jlapsun. Tabnuywvt u
cxembl: «CpaBHEHNE aHATOMUUYECKUX
4epT CTPOECHMS UEJI0OBEKa U
YeJI0BEKOOOPA3HBIX 00€3bsH.
ObopydosaHue. CIENKU UIH
M300pakeHUsI KAMEHHBIX OpyAUM

MOHSATHI: AHTPOIIOJIOTHS, AHTPOIIOTEHE3,
yenoBeK pasyMHbIii(Homo sapiens),
pr[MOXO)K}leHI/Ie, BTOpaSI CUTHAJIbHAA
cHCTEMa.

Hepetmcnsm) 3aa4yu aHTPOHOJ'IOFI/II/I,
ATaNbICTAHOBIICHUS U PA3BUTHS
MPEACTABICHUIN O MPOUCXOXKICHUHI
YyeJIoBeKa.

N3narate OCHOBHBIE MOJOKEHUS Teopun Y.
JapBuHa, KpUTUYECKU OLIEHUBATD
HEHAYYHYIOUH(POPMAIHIO O
MIPOUCXO0XKICHUU YEIOBEKA.

3HAaTh CUCTEMATHYECKOE TTOJI0KEHUE
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MEePBOOBITHOTO YEIOBEKA: KAMHH-
qorepsl, pyouiia, ckpedia

Buga Homo sapiens, mepedncisTh ero
MOp(}oIoro-aHaTOMUYECKUE TPU3HAKU
pPa3HOro ypOBHS (THIIL, KJIaCC, OTPSI

u Jp.).

YcTaHaBIMBaTh YePThI CXOJCTBA U
pa3IMuruiyesioBeKa U )KUBOTHBIX.
OOBSCHATP U OLICHUBATH 3HAYCHHE
Hay4HBIX 3HAHUU O TIPOUCXOXKIECHUU
YeJIOBeKa JIJIsi TOHUMaHUsI MECTa U POJIU
YeloBeKa B MPUPOJIE

2.5

JIBrKy1ue cuisl

(dpaxropsr)
aHTpOIIOTeHEe3a

JBmkytue cuitbl ((hakTOphl) aHTPOIIOTEHE3A.
HacnencrBenHass "BMEHYMBOCTD U
ecTecTBeHHbIN 0TOOp. OO0IIeCTBEHHBII 00pa3
YKU3HU, U3TOTOBIIEHUE OPYIUH Tpyaa,
MBIIIJICHUE, PEYb.

Jemoncmpayuu:

Tabnuysr u cxemovr: «CpaBHEHUE
AHATOMHYECKHUX YEPT CTPOCHHSI YETIOBEKa U
YeII0BEKOOOPA3HBIX 00E3bIHY,

«OCHOBHBIE MeCTa MaIEOHTOJIOTHYECKHIX
HaXO0JI0K MTPEIKOBCOBPEMEHHOT0 YEIIOBEKAY.
O6opyi0BaHMe: MYJISIKU

«ITpoucxoxienune yenoBeka
(TTaJICOHTOJIOTMYECKUE HAXOIKH )»

PackpsIBaTh conepkaHue TEPMUHOB U
MOHATHI: (PaKTOPBI aHTPOTIOTEHE3A,
IPYIIIOBOE COTPYAHUYECTBO, PEUb,
OpyJuitHas 1eATebHOCTb, OTUMOP(U3M.
XapaKkTepu30BaTh JABMKYIIHE CHIIBI
(daxTopsr) aHTpOIIOrEeHe3a:
OuoJIOrnYecKre U ColMaIbHbIE,
CpaBHUBATh HUX MEXy co00il
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2.6 | OcHoBHbIE cTaUN OCHOBHBIE CTaIUU U BETBU 3BOIIOLUU PackpeiBaTh copepkaHue TEPMUHOB U

SBOJIIOLIMY YEJIOBEKA YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek IIOHSITUI: aBCTPAJIONIUTEK, YEIIOBEK YMEIbIH,
yMmensliid, Yennosek npsamoxoasauui, Yemosek YEJIOBEK IPSIMOXOISIINIM, HEaH1epTaJlell,
HEAHAEPTAIbCKHUH, YeTOBEK pa3yMHbIN KPOMaHbOHELI, HEOJIUTUYECKAS PEBOJIFOLIUA,
COBPEMEHHOI0 THIIA. NEePBOOBITHOE UCKYCCTBO.
Haxonku nckonaeMbIx OCTaHKOB, BpEMS XapakTepu30BaTh U CPABHUBATH MEXKTY COOOH
CYIIECTBOBAaHMUS, 00JIACTh OCHOBHBIE CTaJIM1 HBOJIFOLIMHU YEJIOBEKA:
pacrpocTpaHeHust, 00bEM IrOJIOBHOTO XPOHOJIOTMYECKHUI BO3pacCT, apeall
MO3ra, 00pa3 )KU3HU, OPYIHSL. pacrpocTpaHeHus, 00bEM I'OJIOBHOI'O MO3Ta,
[emoncmpayuu: 00pa3 KU3HU U Opyus TpyJa
Tabnuywt u cxemsi: «OCHOBHBIE MecTa
[1aJICOHTOJOTHYECKUX HAXOA0K IIPEAKOB
COBPEMEHHOI'O YEJIOBEKA),
«JlpeBHeriue moan», «IpeBHue moamn»,
«IIepBble COBpEMEHHBIE IO .
O6opy10BaHME: MYJISIKU
«IIpoucxoxaeHue yenoBeka» (Or0CTbI
aBCTPAJIONNTEKA, TUTEKAHTPOIA, HEAHAEPTAIbLIA,
KPOMaHBOHIIA); CJICTIKU WJIH U300paKeHUs
KaMEHHBIX OpyAUN NEPBOOBITHOTO YEIOBEKa:
KaMHU-
qonmepsl, pyouia, ckpebia

2.7 | Yenoseueckue pacsl U Yenoseueckue pacbl. OCHOBHBIE OOJIbIIINE PackpsIBaTh copepkaHne TEPMUHOB U

MIPUPOJHBIE aIANITALIHI
YeJI0BEKa

pachl: eBponeonIHas (€Bpa3uiicKas), Herpo-
aBCTpajouHas (IKBaTOpHAIIbHASA),
MOHTOJIOH/THASI

(a3maTcKo-aMepHKaHCKas).

MOHSATHI: Packl, pacoOreHes, Coual-
JTApBUHU3M, PACU3M, METUCALIHSL.
XapakTepus3oBaTh U CPAaBHUBATH
MPEACTaBUTEIEHYETOBEYECKUX Pac,
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YepTsl IPHUCTIOCOOTCHHOCTH
MIPEACTaBUTENICH YEIOBEUECKUXPAC

K YCJIOBHSIM CyIlleCTBOBaHUs. EAMHCTBO
YyesioBeuecKuXx pac. Kpuruka counanabHOro
JlapBUHU3MA U pacusma. /lemoncmpayuu:
Tabnuywl u cxemol: «Yenopedeckue

pachb»

pacKpeIBaTh NPUYMHBI 1 MEXaHU3MBI
pacoreHnesa, NepeYruciaiaTh U NIPUBOTUTH
IPUMEPBI IPUCTIOCOOTICHHOCTH YEJIOBEKa K
YCIOBHUAM CPEbI, TPUMEPHI
IIPUCIIOCOOUTEIBHOIO3HAYEHHSI PACOBBIX
MPU3HAKOB.

Jloka3biBaTh eIMHCTBO BUa HOMO sapiens,
Hay4YHYI0 HECOCTOATCIBHOCTH PACOBBIX
TEOpUH, UIEH COLUAIBHOIO

JapBUHH3Ma M pacu3Ma

HNToro yacos 1o teme

9

Tema 3. OpraHu3Msbl 4 OKPY:KaK0IIas cpena

3.1 | DKoiorus Kak Hayka 1 DKOJIOTHS KaK HayKa. 3aJjaqnu pa3JIelibl PackpbIBaTh conepkaHue TEPMUHOB U
SKOJIOTUH. HOHSTHI: SKOJIOT U, TIOJICBBIC HAOIIOICHIS,
MeTo/1bI HKOJTOTHUECKNX UCCIICTOBAHMH. HKCIICPIMEHTBI, MOHUTOPHUHT OKpPY>KaroIIei
DKOJIOTHYECKOe MUPOBO33PEHUE CpeIibl, MOJEINPOBAHHE, KOOI HIECKOe
COBPEMEHHOTO YEeJIOBEKa. MHPOBO33pEHHUE.
Hemoncmpayuu: I[lopmpemoi: [TepeuncnaTh 3a1a4u SKOJIOTUH, €€ pa3Iebl
A. T'ymbonpar, K. @. Pynse, O. MCBSI3H C IPYTHMH HAyKaMH.
'exkerts. XapakTepu30BaTh METO/IBI
Tabauywl u cxemol.: xapta «l[Ipupoanbie SKOJIOTHYECKHX HCCIIEIOBAHMIA
30HBI 3eMIIN»

3.2 | Cpensl obuTanus 1 1 Cpenbl 0OMTaHUS OPTaHU3MOB: BOJIHAS, PackpbIBaTh comepaHie TEPMHHOB 1

HKOJIOTUYECKUE
(baxTopbl

HA3eMHO-BO3/IyIIIHAS, IOYBEHHASI, BHYTPH-
OpraHu3MeHHasl.

Dxosiorudeckue GakTophbl.
Krnaccudukanus 5K010ri4ecKux

MOHATHIL: cpesia OOUTaHus,
sKOJIOTHYecKre (haKTOPBI,

OMOJIOTMYECKHUI ONTHUMYM,

OTPAaHUYUBAIOMIHNHN (JIMMUTHPYIOILIUN )
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(hakTopoB: abMOoTHYECKHE, ONOTHYECKUE U
AQHTPOIIOTCHHBIE.

JlelicTBUE IKOJIOTHUECKUX (PAKTOPOB HA
OpPTraHU3MBI.

Jemoncmpavyuu:

Tabauyst u cxemor: «CpeaploOUTaHUS
OpPraHU3MOB»

dbaxrop.

XapakTepHu30BaTh YCIOBUS CPEJl
0oOUTaHUs OPTaHU3MOB;
KJIAaCCU(UIIUPOBATEH U XapaKTEPHU30BaTh
IKOJIOTHYECKUE (DAKTOPBI: A0MOTUYECKHE,
OMOTHYECKHE U aHTPOIIOTCHHEIC.
OnuceIBaTh HeﬁCTBHG 3KOJOTUYCCKUX
(haKTOPOBHA OPTaHU3MBI.
XapakTepu30BaTh OCOOCHHOCTH CTPOCHHUS U
KU3HEACATCIBHOCTHU paCTeHI/If/'I n
JKUBOTHBIXPA3HBIX CpeJl OOUTAHUS

3.3

AOunornueckue
(baxTopsl

AbuoTtnueckue pakTophl: CBET,
TEMIEPaTypa, BIaKHOCTb.
dotonepuoansm.IIpucnocobnenus
OpPraHU3MOB K JI€HCTBHI0 a0MOTHYECKUX
¢dakTopoB. buonornueckuepuTMsl.
Jemoncmpayuu:

Tabauywvl u cxemwvi: «DOTOIEPUOTUZMY.
Jlabopamopnsie u npakmuueckue padomul:
JlaGoparopHas pabota Ne 3.
«Mopdonoruyeckne 0COOEHHOCTH PaCTCHUIA
U3 pa3HbIXMecT oOuTanusy. JlaboparopHas
pabota Ne 4. «BnusiHue cBeTa Ha poCT U
pa3BUTHE YEPEHKOB

KoJeyca»

PackpbIBaTh cosepkaHre TEPMUHOB U

HNOHATHUI: abnoTHYecKue GpakTopsbl,
¢doroneproan3M, OMOIOTHYECKHE PUTMBI.
AHaIN3UpOBaTh JIEHCTBHE CBETA, TEMIIEPATYPBI,
BJIQKHOCTH Ha OPTaHU3MBI U IPUBOIUTh
TIPUMEPHI TPUCTIOCOOIEHHOCTH OPTaHU3MOB.
[IpoBomuth OuoONIOTMUECKHE HAOIMIOJAEHUS U
oopMIATH pe3yIIbTaThI MIPOBEAEHHBIX
HaAOJIIOIEHUH
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3.4 | buornyeckue buotnueckue dakropsl. Buabl PackpsIBath coziepkaHuE TEPMUHOB U
(baxTopsl OMOTHUYECKUX B3aUMOJICHCTBHI: NOHATUI:0noTHYECKHE (HAKTOPBI,
KOHKYpEHIIHS, XUIITHUYECTBO, CUMONO03 1 €ro XUILHUYECTBO, Tapa3UTU3M,
¢dopwmel. [TapazuTusm, koonepanus, MyTyaliu3M, | KOHKYPEHIHS, MyTyallu3M, CHMOHO3,
KOMMEHCJIN3M (KBapTUPAHCTBO, KOMMEHCAJIN3M, HaXJIEOHUYECTBO,
HaXJIEOHUYECTBO). KBapTUPAHCTBO, AMEHCAIU3M,
AMeHcanu3M, HeUTpanu3m. HEHTPAITH3M.
3HaucHUEe OMOTHYECKUX B3aMMOACHCTBHI JIJIs XapakTepu3oBaTb OMOTHYECKUE
CYILIECTBOBAHUs OPraHU3MOB B IIPUPOIHBIX (hakTOpEI M BU/IBIB3aHMOOTHOLLICHHIT
coobuiectBax. Jemoncmpayuu: MEXAY OpraHu3MaMu; IIPUBOJAUTD
Tabnuyr u cxemvr: «ITMimeBbIe Hemm IIPUMEPBI B3aUMHOM MTPUCIIOCOOIEHHOCTH
OpIraHU3MOB.
CpaBHHBATh MEXIy COOOW BHIBI
OMOTHYECKUXB3aUMO/IEHCTBHM
OpraHu3MOB
3.5 | DOkonoruyeckue DKOJIOTUYECKHE XapaKTePUCTUKU PackpeiBaTh copepkaHie TEPMUHOB U
XapaKTEPUCTUKU nony . OCHOBHBIETIOKA3aTEIH MOHSITHI: MOMYJISUS, YACIEHHOCTbD,

BUJia U TIOITYJISIONHU N

TOMYJISIIINK: YUCIICHHOCTD, ITNIOTHOCTb,
POXJ1aeMOCTh, CMEPTHOCTD, IPUPOCT,
murparys. JJnHaMuka 9uciIeHHOCTH
TIOMYJISIIIAK B €€ PETYJIISAIHUA.
Jlemoncmpayuu:

Tabauywl u cxemol: «Ilomynsiumy,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
MOMYJSAUN UHDY30pUU-TY PEeTBbKI.
Jlabopamopuvie u npakmuyeckue
paodomoi:

IJIOTHOCTb, POXK/IaEMOCTh, CMEPTHOCTb,
MIPUPOCT, MUTPALINS, TUHAMHUKA YUCIIEHHOCTH
MOIYJIALIUY.

XapakTepu30BaTh OCHOBHBIE IOKA3aTENIU U
HKOJIOTHUYECKYIO CTPYKTYPY

MOMYJISINK; OMUCHIBATH MEXAHU3MBbI
PETYJISALMY YUCIEHHOCTH MO JIALNAN
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[TpakTuueckas padora Ne 2. «ITomcuér
IJIOTHOCTH TOIYJISIUN Pa3HBIX BUJIOB
pacTeHuiD
HTOro 4acos mo teme 5
Tema 4. Coo0111ecTBa H 3K0JIOTHUYECKHE CUCTEMbI
4.1 | CoobmiecTBa 1 Co00111€CTBO OPraHU3MOB — OUOIICHO3. PackpsiBath cosiepkaHue TEPMUHOB U
OpraHu3MOB CTpyKTyphl OHOLIEHO3a: BUAOBAs, IOHSITHI: OMOILIEHO3, YKOCUCTEMA,
MPOCTPAaHCTBEHHAs, TpohUuecKast OHOreoLeH03, BUJBI-JOMUHAHTHI,
(umeBast). Buapl-moMUHAHTHI. 9KOJIOrHYecKasi HHIIA.
CBsi3u B GHOIIEHO3E. XapakTepu30BaTh OMOIIEHO3
Jlemoncmpayuu: (coo0b111ecTBO), €r0 BUIOBYIO,
Tabnuywl u cxemor: «IInIIEBbBIE LETH», MPOCTPAHCTBEHHYIO M TPOYHHECKYIO
«buolLeH03: cOCTaB U CTPYKTypay. CTPYKTYPBIL.
ObopyoosaHue: MOACIb-aNIITUKALINAS OGBACHATL  POIb  KOMIOHEHTOB
«Tunuynble OMOIIEHO3BD); TepOapHii OnoueHosa B MOAJEPHKAHHU €O
«PacTuTenpHbIe COO0IIECTBAY, CTPYKTYpEI H CyujeCTBOBaHHH
KOJLTEKIs «BHOLEHO3 Ha OTpeNeNEHHON TEPPUTOPHH.
OOBACHATE OMOJOTHYECKHUIA CMBICTT
SIPYCHOCTH WJINCTOBON MO3aWKH.
CpaBHUBATh KOMIIOHEHTHI OMOILIEHO30B, UX
BHJIOBYIO, IPOCTPAHCTBEHHYIO U TPOPUUECKYIO
CTPYKTYPBI, CBSI3U MEXKy OpraHu3MaMu
4.2 | DKOCHCTEMBI U 2 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI). PackpeiBath cosepkanre TEPMUHOB U
3aKOHOMEPHOCTH X TTonsarue 00 dxOCHUCTEME U OMOTEOIIEHO3E. MOHSTHM: PKOCHUCTEMA, OMOreOIeHO3,
CYIIECTBOBAHHUS OYHKIIMOHATBHBIE KOMIIOHEHTHI MPOIYLEHThI, KOHCYMEHTBI, pEAYLICHTHI,
Tporueckre ypoBHH, MUIIEBAs
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9KOCHUCTEMBI: MPOAYLIEHThI, KOHCYMEHTHI,
PEIyLIEHTHIL.

KpyroBopoT BelecTB u mNoTOK YHEPTUU B
IKOCUCTEME.

Tpodudeckue (MumIeBbie) YPOBHH
9KOocUCTeMBI. [IuieBbie Lenu 1 ceTu.
OcHoBHbIE TOKA3aTeNN IKOCUCTEMBI:
O6uomacca, MpoayKIHs. IKOJIOTUUECKUE
MMPaMHJIbL: TPOAYKIIUHU, YUCICHHOCTH,
o6uomaccel. CBOMCTBA YKOCUCTEM:

YCTOMYHBOCTb, CAMOPETYJISALINSL, Pa3BUTHE.

Cykueccus. lemoncmpayuu:
Ilopmpemeur: A. JIx. Tencnu, B.
H. Cyxaués.

Tabnuywsl u cxemoi: «IIpuponHbie
cooOuiectBay, «Llenu nutanus»,
«OKoJIornyecKas Mupamua»

LIENb U CETh, SKOJIOTMYECKUE TUPAMU/IBL,
ouomacca, MpOAYKLHs, CYKIIECCHUSI.
XapakTepu30BaTh CBONCTBA 3KOCUCTEMBI (€€
CHOCOOHOCTH K JITUTEIBHOMY
CaMOIIO/IEP>KaHNI0, OTHOCUTEIBHO 3aMKHYThII
KpYroBOpOT BELIECTB, HEOOXOAUMOCTb IOTOKA
SHEPIUN).

CpaBHUBATh IaCTOUIIHBIE U JIETPUTHBIE
IUILEBbIE UEMH, TPOPHUUECKUE YPOBHU
HKOCHUCTEMBI.

Pa3nnyars nupamMuab! NpoAyKIIHH,

IIMPAMM/IbI YACIICHHOCTH Y TUPAMHU/IBI
O6uromacchl.

CocTaBJATh LENU U CETU ITUTAHHUS.
[IepeunciaTs CBOMCTBA YKOCUCTEM:
YCTOWYUBOCTb, CAMOPETYJISILINS,

pa3ButTHe (CyKieccus).

OnuceIBaTh MEXaHU3M MOJEPIKAHUS
paBHOBECHSI B SKOCHUCTEMAX.
XapakTepHu30BaTh CyKIIECCUH, BBISBIISTD
MPUYMHBI U 00LIME 3aKOHOMEPHOCTH

CMEHBI IKOCUCTEM

43

ITpuponnsie
JKOCUCTEMBI

[IpupoiHBIE 5KOCUCTEMBI.
DKOCHUCTEMBI PEK U 03EP.
DKocucTemMa XBOMHOTO WIH
LIUPOKOJIMCTBEHHOIO JIECA.

PackpsiBaTh cojiep)KaHne TEPMHHOB U
MOHSTHIN: BOJHBIC 3KOCHCTEMBI,
OuoreoreHo3bl, (PUTOIIIAHKTOH,
300IJIAHKTOH, OEHTOC, TYMYC.
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Jemoncmpavyuu:

Tabnuywl u cxemvl: « IKOCHCTEMA
LUIUPOKOJIMCTBEHHOIO JIECa,
«DKocHCcTeMa XBOMHOIO JIeCay,
«buorneno3 Bomoémay.

Obopydosanue: TepdapUu U KOJUICKITUH
pacTEeHUN U KUBOTHBIX,
MIPUHAJUICKAIUX K PA3HBIM
9KOJIOTUYECKHUM TPYIIaM OJJHOTO BU/A

[TpuBOIUTE TPUMEPHI PUPOTHBIX
9KOCHUCTEM CBOCH MECTHOCTH.
CpaBHUBATH HA3€MHBIC U BOJIHBIC
HKOCHUCTEMBI; OPraHU3MbI, 00pa3yIoLIHe
pasHbie TpouuecKkre ypoBHU

4.4 | AuTpOomnoreHHbIC AHTpPOIIOTr€HHbIE 3KOCUCTEMBI. PackpeiBath conepkanre TEPMUHOB U
J3KOCHUCTEMBI ATpPO3KOCHCTEMBI. MOHATHI: AHTPOIOTE€HHASI SKOCUCTEMA,
YpboakocucteMsl. buonornyeckoe u arpo’KocucTemMa, ypooskocucrema,
XO3SMCTBEHHOE 3HAUYCHUE O6ropazHoobOpasue.
arpodKOCHCTEM U ypOOIKOCHCTEM. XapakTepru3oBaTh arpO3KOCUCTEMBI U
Bnopa3H006pa3He Kak ¢)aKT0p YCTOfI‘{PIBOCTH yp603KOCI/ICTeMH, 0COOEHHOCTH UX
OKOCHUCTEM. CoxpaHeHHe OHMOJIOTHYECKOTO CYILIECTBOBaHMS.
pasHooOpazus IIpuBOAUTE IPUMEPBI AHTPOIIOT€HHBIX
Ha 3emIie. JOKOCHUCTEM CBOEH MECTHOCTH, OIIUCHIBATH UX
ﬂe_/uoncmpauuu: BI/I,Z[OBOI71 COCTaB U CTPYKTYPY.
Tabnuyst u cxemovl: «ATPOLICHO3Y. CpaBHMBaTh COCTAB U CTPYKTYPY
Obopyodosanue: xomnekus «Bpenurenu MPUPOIHBIX SKOCUCTEM H
BOKHEHIINX CEIbCKOXO35UCTBEHHBIX arpo’KOCUCTEM, arpOIKOCUCTEM U
KYJBTYp» ypOosKOCHCTEM
45 | buocdepa — VYuenue B. U. Bepnanckoro o 6uocdepe. PackpsiBaTh conepikanne TEPMUHOB U
rio0anbHas ['panunel, coctaB u cTpykTypa 6uocdepsl. MOHATHI: 6uocdepa, )KUBOE BEIIECTBO,
AKOCHCTEMA 3eMITU 2KuBoe BelecTBo u ero JMHAMUYECKOE PaBHOBECHE.

dbyukmun. OcobeHHOCTH OMOChEPHI Kak

OuenuBars Bkiag B. . Bepuanckoro
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IJ100aJIbHOM AKOCUCTEMBI.

JluHaMu4eckoe paBHOBECHE U 0OpaTHas CBSI3b
B Ouocdepe.

Jemoncmpavyuu:

Ilopmpemuwi: B. U. Bepuanckuit. Tabauysi u
cxemwl: «O0mmas CTpykTypa 6uocheps»,
«Pacnpoctpanenue xu3Hu B buochepe,
«O30HOBEII SKpanH duochepbn

B CO3/IaHME y4eHus 0 Ouocdepe.
XapakTepHu30BaTh COCTaB OHOChepsI,
(byHKIMM )XKUBOTO BeliecTBa Ouochepsl u
ompeaensiTh (Ha KapTe) 00JIacTH ero
HauOO0JIBIIEr0 PacpOCTPAaHEHMSL.
[TpuBOANUTE PUMEPHI IPOSIBICHUS (PYHKLIUH
JKUBOTO BelIecTBa onochepsl,
OMOreoXUMHUYECKON IeITETbHOCTH YeI0BEKa.
[epeuncnsaTe ocoOeHHOCTH OHOChEPHI

KaK rj100a1bHON 3KOCUCTEMBI 3eMIIU

4.6 | 3aKOHOMEPHOCTH KpyroBopoTsl BemiecTs u PackpeiBaTh cojpepkaHie TEPMHHOB U
CYIIECTBOBaHUS OMOT€OXMMHYECKHE IIUKIIBI DIEMEHTOB MOHATHI: IEJIOCTHOCTH OHOChEPHI,
ounochepsl (yrnepona, a3ora). KPYTrOBOPOT BEIIECTB, ONOTEOXUMHUYECKHE

3oHanbHOCTH OMocheprl. OCHOBHBIE IIUKITBI DJIEMEHTOB, 30HATTLHOCTh

OMOMBI CYIIIH. o6uocdepsl, OUOMBL.

Jemoncmpayuu: OnuceiBaTh KPyroOBOPOT BEUIECTB,

Tabruywl u cxemoi: «KpyroBopor yrieposa OMOre€OXUMHUYECKUE [IUKIIBI a30Ta U

B Ouocdepe», «Kpyrosopor a3ora B yrieposa B buocdepe.

IPHPOIE» OOBSACHATH MPUUNHY 30HATHBHOCTH
ouocdepsl. [lepeuncnsats u
XapaKTepU30BaTh OCHOBHBIC OMOMBI
cymu 3eMiu

4.7 | YenoBeuecTBO UYenosedecTBO B Onochepe 3emiu. PackpwiBath conep:kanue TEpPMUHOB U

B Orocdepe 3emun

AHTpOHOFGHHBIe HU3MCHCHUSA B

ounocdepe. [‘mobanpHBIC

MMOHSTHH: AHTPOIIOTCHHLIC U3SMCHCHUS,

HKOJIOTUYECKUH KPU3HC, TI100aTbHBIE
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9KOJIOTMUYECKHE TPOOIIEMBI.
Hemoncmpayuu:

Tabauywt u cxemol: «IIpumepHbIE
AHTPOIIOTECHHBIE BO3ICUCTBHS

Ha pUpPOaY», « BaxkHenme nCTOYHUKN
3arpsi3HEHUs BO3/1yXa U TPYHTOBBIX BOJ,
«ITouBa — BaxkHeMIIAs

cocTaBisttomiast 6nocepsn, «PaKTopbI
Jerpaganuu nouBy, «[lapHukoBsii 3 hexT,
«®DaKTopbl paln0aKTUBHOTO 3arPA3HEHUS
ouocdeps»; Kpacnas

kaura P®, nzo6paxeHust 0OXxpaHsaeMbIX
BHJIOB PACTCHUI U KUBOTHBIX

pO0JIEMBIL.

Xapaktepu3oBaTh OHOCHEPHYIO POJIb
YeJI0BeKa.

[TpuBOIUTE IPUMEPHI AHTPOTIOT €HHBIX
U3MEHEHUH B Onocdepe.

OrneHUBaTh MOCIEICTBUS 3arPSI3HEHUS
BO3/YIIHOM, BOJHOW Cpe/Ibl, K3MCHEHUS
KJIMMaTa, COKpalIeHUs OMOpa3HOO0pasusl.
®opmynupoBaTh COOCTBEHHYIO TTO3UITUIO TT0
OTHOIICHHIO K TJI00ATBHBIM B PETHOHATBHBIM
9KOJIOTHYECKUM MPoOIeMaM, apryMEHTHPOBATh
CBOIO TOUKY 3pEHHUSI.

Ha3zpIBaTh IPpUYUHBI TTOSIBIICHUS
MPUPOJOOXPAHHON ITHUKH,

pacKpbIBaTh 3HAUEHUE Mporpecca s
MIPEOIOJICHUS SKOJIOTUIECKOTO

KpHu3uca

4.8

CocyiiecTBOBaHME
MPUPOJIBI U
YeJI0BEYECTBA

Cocy1iecTBoBaHUE IPUPO/IBI U YETOBEUECTBA.
Coxpanenue 6nopasHooOpa3us Kak OCHOBA
ycroitunBoctu Ouochepsr. OcHOBa
paIMOHAILHOTO YIIPABICHHSI TPUPOTHBIMH
pecypcamu U UX UCIosib30BaHue. JJocTmxenus
Ouonoruu

Y OXpaHa MPUPOJIEI.

PackpbiBaTh coepxaHue TEPMUHOB U
MOHSATUI: pallMOHAIBHOE
MPUPOIONOIB30BAHUE, YCTOMUUBOE
pa3BUTHE, KOIBOJIIOLIUS.
XapakTepu3oBaTh pallMOHATIBEHOE
MCII0JIb30BaHUE PUPOIHBIX PECYPCOB;
OCHOBHBI€ MOJIOKEHUS KOHIENIUU
YCTOMYMBOTO Pa3BUTHUSA
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Jemoncmpayuu:
Tabauysl u cxemwl: «buocdepa u
YEJIOBEK»

HToro yacoB 1o Teme 9
PezepBHOE Bpemst 2
OBIIEE KOJIMYECTBO 34
YACOBIIO [TPOTPAMME
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