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OenepanbHas pabodas mporpamma no ydeOHoMy npeamery «buonorus» (0a30BbI YpOBEHB)
(mpenMeTtHas obnacTh «EcTecTBEeHHO-Hay4YHBIE TIPEAMETHI») (J1ajiee COOTBETCTBEHHO - MpOrpaMma Io
Ouonornu, OMOJIOTHs) BKIIOYAET MOSCHUTEIBHYIO 3aIlUCKY, COJEpXKaHWE OOy4YeHHMs, IUIaHUpyeMble
pe3yabTaThl OCBOEHUS MPOTPaMMBI TI0 OMOJIOTHH, TEMAaTHYECKOE TUITAHMPOBAHHUE.

[osicHuTeNnbHAs 3amUCKa OTpaXkaeT OOIIHE LEMH U 3a/1a4d N3y4eHHUs] OMOJIOTHUH, XapaKTEPUCTUKY
MICHXOJIOTHYECKUX TPEANOCBUIOK K €€ HM3Y4YCHHI0 OOYYaIOUIMMHCS, MECTO B CTPYKType y4eOHOTro
IUIaHa, a TAKXKE TIOJXO/AbI K 0TOOpY COMepkKaHUsA, K ONPEEIICHUIO TNIAHUPYEMBIX Pe3yIbTaToB.

Conepxanrie 0oOydeHHS] pacKpbIBaeT COICPIKATEIbHBIC JHHHW, KOTOPBIC TPEIAraroTcs IS
00513aTeIbHOTO N3YYEHHS B KOKIOM KJIacCe Ha YPOBHE CPEAHEr0 O0IIero o0pa3oBaHMs.

[InaHupyemble pe3yabTaThl OCBOCHHUS IMPOTPaMMBbl 110 OHMOJIOTUW BKJIIOYAIOT JIMYHOCTHEIE,
MeTaIpeIMETHbIE pPe3yJIbTaThl 32 BECh MEPUO 0OyUeHHUS Ha YPOBHE CpPEeIHEro o0Iero oopa3oBaHus, a
TaKXe MPEIMETHBIC JOCTIKEHHUS 00YyJatonIerocs 3a KaX Iblid TO 00yueHHUSI.

INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMMBbl MO OUOIOTUN TEOPETUIECKYIO OCHOBY JJIsl ONIPEIEIICHUS TI0IX00B
K (hopMHpOBaHUIO coZiepKaHUs yueOHOTo npeameTa «bruosorus» cocTaBuin:  KOHIIENTyalbHbIE
nonoxenus PIroC COO
0 B3aMMOOOYCJIOBJIICHHOCTH II€JIeH, COAECp)KaHUsI, PE3YJIbTaTOB OOy4deHUs W TpeOOBaHUN K YPOBHIO
MOATOTOBKH BBIITYCKHUKOB, IIOJIOXKCHUSA 06 O6H_II/IX nejax W HOpUHOUIIAX, XapaKTCPpU3YIOIIHUX
COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPeHETo o01ero oopasoBanus B Poccuiickoit denepamnuu, a TaKxe
NOJIOXKEHUA O cnenuduke OHonoruu, €€ 3HAYeHUU B IMO3HAHWU S>KUBOM IMPHPOIBI U 0OecreYeHUun
CYILIIECTBOBaHMs 4YelloBeueckoro obmiectBa. CorjacHO Ha3BaHHBIM IIOJIOKEHUSIM  OIMpPEJIEICHbI
OCHOBHBIEC (DYHKIIUH NPOrPaMMBI 110 OUOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o OWoONIOTHMH MaéT TPEACTABICHHE O IeNsIX, 00 oOmel cTpareruu OOydeHHs,
BOCIIUTAHMUSI M Pa3BUTHS OOYYaIOIIUXCA CpeACTBaMU ydeOHoro mpeamera «buomorusy», ompenenser
o0s3aTeNbHOE MPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpY, pacmpelelieHHe Mo pas3feiaM U TeMaMm,
PEKOMEHAYEMYIO TOCIIEI0BATEIFHOCTh U3YUEHHsI YIeOHOIO MaTepuasia ¢ y4ETOM MEXIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€d, JIOTMKM 00pa30BaTelIbHOrO MpOIecca, BO3PACTHBIX OCOOEHHOCTEH
00yJaromuxcs.

B mporpamMMe mo OMOJIOTHH TakXe YYUTHIBAIOTCA TPeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaIpeIMETHBIM U MPEIMETHBIM pe3yJbTaTaM 00yueHus B (POPMUPOBAHUN OCHOBHBIX BUJOB Y4eOHO-
MO3HABATEIIbHON  JIEATENbHOCTH/Y4eOHbIX JAEWCTBUI OOy4YalolUMXCsi MO OCBOEHUIO COJEpKaHUs
OMOJIOTNYEeCKOro 00pa3oBaHMUA.

B mnporpamme mno Owomormm (10-11 kmaccel, 0a30BbIii ypOBEHb) peEaTM30BaH IPUHIIUII
IPEEMCTBEHHOCTH B M3yUeHHH OMOJOTrHWHM, Ojaromaps 4eMy B HEH IPOCMATPHUBAETCS HAINPABICHHOCTD
Ha pa3BUTUE 3HAHUW, CBA3AHHBIX C (OPMHUPOBAHMEM €CTECTBEHHO-HAyYHOTO MHPOBO33PEHHUS,
OEHHOCTHBIX OpI/IeHTaL[I/Iﬁ JIMYHOCTH, 3KOJIOTMYCCKOI'0 MBINIIJICHUA, HpGI[CTaB.HGHI/II\/'I 0 310pOBOM 06pa3e
JKU3HU B OEpeKHBIM OTHOIIIEHHWEM K OKpYyKarolieh npupoaHoi cpexae. [loaTomy Hapsiay ¢ u3ydeHUEM
001IeOMOIOTMUECKUX TEOPHH, a TAK)KE 3HAHUHA O CTPOSHUH JKUBBIX CHCTEM Pa3HOTO PaHTa M CYITHOCTH
OCHOBHBIX MPOTEKAIONIMX B HHUX IMPOLECCOB B MporpamMme IO OWUOJOTHHM YJEJIEHO BHHUMaHUE
HCIIOJIb30BAHHUIO ITOJTYUYCHHBIX 3HAaHUU B HOBCGHHGBHOﬁ JKU3HU Ui pCHICHUA TMPUKIAIHBIX 3a/da4d, B
TOM uucie: NpoQHIAKTUKH HAcJeACTBEHHbIX 3a00J€BaHHMIl ueloBeKa, MEIUKO-T€HETHYECKOro
KOHCYJTbTUPOBAHUS, OOOCHOBaHHUS SKOJOTHYECKH IEIeCOO0pPa3HOr0 TOBEACHUS B OKpYKaromen
NPUPOAHON Cpelie, aHalih3a BIIUAHUS XO3SHMCTBEHHOM JIESITEIBHOCTH 4YEJIOBEKAa Ha COCTOSIHHE
MNpUPOAHBIX W HCKYCCTBCHHBIX 3KOCHCTCM. YcuneHue BHUMAHUS K HpHKHaHHOﬁ HaIpaBJICHHOCTHU
yuebHoro mpenmera «buonorus» NPOAUKTOBAHO HEOOXOAMMOCTBHIO OOECIEUeHHs] YCIOBUM IUis
pelIeHusT OJHOM W3 aKTyalbHBIX 3a7ad IIKOJIHHOTO OHMOJOTHYECKOro OO0pa30BaHUS, KOTOpas
npeanojaraet (GoOpMHpPOBAHHE Yy OOYJAIOUIUXCS CIOCOOHOCTH aJanTHPOBAThCS K HM3MECHEHHSIM
JTUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.

[TporpaMma no GHOJOTHH ABISETCS OPUEHTHPOM JUISL COCTABIECHUSI pabOYMX MPOrpaMM, aBTOPHI
KOTOPBIX MOTYT HPEJIOKUTh CBOM BapuaHT MOCIEIOBATEIBHOCTH M3YYEHHUS M CTPYKTYpPbI y4eOHOTO
Matepuana, cBo¢ BuAeHUE MmyTel (opmupoBanuss y oOydaromuxcst 10-11 kjgaccoB mpeaMeTHBIX
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3HaHUH, YMEHHH M CIIOCOOOB y4eOHOHM MEesATETBbHOCTH, a TaKKe METOAMYECKHX pEUIeHHH 3amay
BOCIIMTAHUS U Pa3BUTHUS CpeACTBaMH yueOHOro npeamera «buomorusy.

buonornss Ha ypoBHe cpemHero oOmero oOpazoBaHUs 3aHMMaeT BaxHoe MecTo. OH
obecrieunBaeT GOPMHUPOBAHKE Yy OOYJAIOIIMXCS MPEICTABICHUA O HAYYHON KapTUHE MHUPA, PACITUPSIET
U 00001aeT 3HaHUS O KXUBOUW NpUPOJE, €€ OTIUYUTEIHHBIX MPU3HAKAX - YPOBHEBOW OpraHU3allid U
SBOJIIOIMM, C€O37a€T yCIOBUS JJIs: TO3HAHUS 3aKOHOB JKMBOM MNpupoasl, (OPMHUPOBAHUS
(GYHKIIMOHATBLHOW TPaMOTHOCTH, HaBBIKOB 3[IOPOBOTO U O€30MacHOTr0 o0pasa >KU3HH, IKOJIOTHUECKOTO
MBIIIJIEHNS, HEHHOCTHOTO OTHOLIEHUS K JKUBOU MIPUPOJIE U YEITOBEKY.

Bonpiioe 3HaueHne OHONOTHS UMEET TaKXKe Il PEIICHUS BOCIUTATENBHBIX M Pa3BUBAOIINX
3amay  cpeaHero oOmero oOpa3oBaHus, coIUanu3anuu oOydaroruxcs. V3ydeHue Owmosioruu
obecrieunBaeT yclIOBUS g (OPMHUPOBAHHS  HHTEIUICKTYAIbHBIX, KOMMYHHKAIMOHHBIX U
MH(OPMALIMOHHBIX HABBIKOB, ACTETHYECKON KYJIbTYphI, CIIOCOOCTBYET HMHTErpalliu OHOJIOTMYECKHUX
3HAHWA C TIPEJICTABICHUSIMH W3 JPYrUX YYeOHBIX MPEIMETOB, B YaCTHOCTH, (U3UKH, XUMHH H
reorpadun. Ha3BaHnHble MonoxeHus! 0 MpeAHa3HaueHuu ydyeOHoro mpeamera «buonorus» coctaBuin
OCHOBY Uil ONpEIENCHHS TOAXOAOB K OTOOpY U CTPYKTYPUPOBAHHIO €ro COJACPIKaHMS,
MPEJICTAaBICHHOIO B IporpaMMme o OHOJIOTHH.

Ot6op conmepxkanus yueOHOro mpeamera «buomorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C
MO3UIUI KyJIbTypOocOOOpa3HOTo MOJX0Aa, B COOTBETCTBHM C KOTOPHIM OOydaromuecs JOJKHBI
OCBOUTH 3HAHUS WM YMEHHWsS, 3HAa4MMble I (QOpPMHUpPOBaHUS OOIIEH KyIbTYphI, OMPEACISIONINe
aJIecKBaTHOE TMIOBEJCHHME UYEJIOBEKa B OKpYXKalolled TMNpUpPOAHOW cpelne, BOCTpeOOBaHHbIE B
MOBCEIHEBHON JKM3HU M TPAKTHUECKOH aesrenbHocTH. Oco0oe MecTo B ATOW CHUCTEME 3HaHUN
3aHUMAIOT BJIEMEHTBI COJEP)KaHUS, KOTOPHIE CIyKaT OCHOBOW JJ1s1 (hOpMUPOBAHMS IIPEICTABICHUN O
COBPEMEHHON €CTECTBEHHO-HAyYHON KApTUHE MHpAa U LEHHOCTHBIX OPHUEHTALUSAX JIMYHOCTH,
CMOCOOCTBYIOIIMX TYMaHHU3AIIMN OMOJIOTHYECKOTO 00pa30BaHuUs.

CTpyKTypHpOBaHUE COJEpKaHWs Yy4eOHOrO MaTepuajsa B MpPOrpaMMme 1O OHOJIOTHUH
OCYIIECTBIIEHO C Y4ETOM NMPUOPUTETHOIO 3HAYCHUS 3HAHUN 00 OTIIMYUTENbHBIX OCOOEHHOCTSIX KUBOM
IPHUPOJIBI, O €€ YPOBHEBOM OPTaHU3AIMH M HBOJIONHUUA. B COOTBETCTBUU € 3TUM B CTPYKType Y4eOHOTO
npeamera «buosorus» BBIIEICHBI CIEAYIOUIME COJAEpXKATeNIbHbIE JTUHUU: «bHOJIOTHMsS Kak Hayka.
Metonsl HayyHOro mo3HaHus», «Kierka kak Ouomormyeckass cuctemay, «OpraHusMm Kak
Ouosnoruueckas cuctema», «CrucremMa U MHOrooOpasue OpraHMYECKOro MHpay, «IBOJIOLHUS >KUBON
NPUPOIBD, «IKOCUCTEMBI U MPUCYIIIHE UM 3aKOHOMEPHOCTH.

[lenp wu3yuenuss ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE - OBJaJCHUE
00yJalOIMMHUCS 3HAHUSMHU O CTPYKTYpHO-(DYHKIIMOHAIBHON OpraHW3allid >KUBBIX CHUCTEM Pa3HOTO
paHra ¥ npuoOpeTeHrne YMEHHI MCIOJIb30BaTh 3TH 3HAHUS JUIsl TPAMOTHBIX JEUCTBUN B OTHOLICHUU
00BEKTOB )KMBOW IPUPOJIBI U PEIICHUS PA3IIMYHBIX )KU3HEHHBIX MTPOOIIEM.

Joctuxenne unenu wusydeHus ydyeOHoro mnpeamera «buomorus» Ha 0a30BOM ypOBHE
o0ecreunBaeTcs peleHueM CIeAYIOMUX 3a1ay:

OCBOEHHE OOYYalOIIMMHUCS CUCTEMbl 3HAHMM O OMOJOTMYECKHX TEOpHUSX, YUYECHHSIX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPAaBHUIIaX, CIYKAIIMX OCHOBOW UIsi (POPMUPOBAHUS MPEACTABICHUHN O
€CTECTBEHHO-HAYyYHOW KapTHHE MHpa, O METOAAX HAy4YHOTO MO3HAHUS, CTPOEHUH, MHOrooOpaszuu u
OCOOCHHOCTSIX KHBBIX CHUCTEM pPa3HOTO YPOBHS OPraHW3allU{, BBIJAIOIIMXCS OTKPBITUSAX U
COBPEMEHHBIX UCCIIEJJOBAHUIX B OMOJIOTHH;

dbopMupoBaHHe Yy OOYYarOIIMXCS T[MO3HABATEIbHBIX, HWHTEIJICKTYyadbHBIX W TBOPYECKHX
CIIOCOOHOCTEH B Ipollecce aHalu3a JaHHBIX O MYTSAX Pa3BUTHS B OMOJIOTMH HAYYHBIX B3IJIAJIOB, UEH U
MOAXOA0B K U3YUEHHIO KUBBIX CHCTEM Pa3HOT0 YPOBHS OpraHU3allNY;

CTaHOBJIEHHE Yy O0Oydarommxcsi oOmeil KyabTyphl, (PYHKIHOHAJIBHOH TI'PaMOTHOCTH, pa3BUTHE
YMEHHI OOBSCHSATh W OILEHUBATH SIBICHUS OKPYXKAIOIIErO0 MHpa XUBOH MPHUPOABI HA OCHOBAHHUH
3HAHUU U OIBITA, MOJYYEHHBIX IPU U3YYEHUU OMOJIOTHH;

dbopMupoBaHUe y 00yJaOIIUXCS YMEHUI HIUTFOCTPUPOBATh 3HAYCHHE OMOJOTUYECKUX 3HAHUU B
MPaKTUYECKOW JESATENbHOCTH YEJIOBEKA, Pa3BUTUU COBPEMEHHBIX MEIMIIMHCKUX TEXHOJIOTUH U
arpoOHUOTEXHOIOTHIA;

BOCIHTaHHE YOEXKIEHHOCTH B BO3MOXHOCTH TIO3HAHMSI UEJIOBEKOM JKHUBOH MPUPOJIBI,
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HEOOXOUMOCTH OEpeKHOTO OTHOIIEHUS K Hed, COONIOEHUS JTUYECKUX HOPM MPHU TMPOBEACHUU
OHOJOTUYECKHUX UCCIIEJOBAHMUI;

OCO3HAHHE IIEHHOCTH OWOJOTHYECKUX 3HAHWWM JJIS TIOBBIIMICHUS YPOBHS OSKOJOTHYECKON
KYJIBTYpBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHHE TNPUOOPETEHHBIX 3HAHMM W YMEHMHA B TIOBCEIHEBHOW JKM3HU IS OIICHKH
MOCJICJICTBHI CBOEH JNESITEIILHOCTU 10 OTHOIIEHUIO K OKPYXKAIoIIeH cpejie, COOCTBEHHOMY 3/I0POBBIO,
000CHOBaHME U COOIIOACHNE Mep NMPOPUIAKTHKH 3a00JICBaHUH.

B cucreme cpemnero obmero oOpazoBanusi «buonorums», u3ydaemas Ha 0a30BOM YpPOBHE,
SIBIIIETCS  O0SI3aTENIbHBIM ~ y4EOHBIM TPEIMETOM, BXONSAIIUM B COCTaB MPEAMETHON objactu
«EcTecTBeHHO-HAyUYHBIE MTPEIMETHI.

OO1ee 4nciIo0 9acoB, pEKOMEHAOBAHHBIX I U3yueHus: Ouonoruu - 68 wacos: B 10 kiacce - 34
yaca (1 gac B Henemo0), B 11 kiacce - 34 yaca (1 gac B Heemo).
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COJEPKAHUE OBYYEHUA

10 KUIACC
Tema 1. buoJsiornsi Kak HayKa

buonornss kak Hayka. CBsi3b OHONOTHH C OOIICCTBEHHBIMH, TEXHHUYECKUMU U APYTUMHU
€CTECTBCHHBIMU HayKamu, Guiocopueit, STHUKOH, OCTETUKOW U mpaBoM. Ponas Ouonoruu B
dbopMUPOBaHUN COBPEMEHHOM Hay4YHOU KapTUHBI Mupa. CucTeMa OMOJIOTUYECKUX HAYK.

MeToapl MO3HAHUS JKUBOM NpUpOAbl (HAOMIOJEHHE, SKCIIEPUMEHT, OINHUCaHuEe, HU3MEpPEHUE,
KJaccu(uKanus, MOICIMPOBAHUE, CTATUCTUYECKAss 00pabOTKa JaHHBIX).
Hemoncmpayuu:

llopmpempui: Y. Jlapsun, I'. Mennens, H.K. Konbsuos, /Ix. Yorcon u @. Kpuk.

Tabruywl u cxemsi: «MeTOABI TO3HAHUS KUBOU TPUPOIBI».
Jlabopamopuwvie u npakmuveckue padoomol:

[Ipaktuueckast pabora Ne 1. «Mcrmonp3oBaHME pa3iMYHBIX METOAOB MPH H3YyYCHUHU
OHOJOTHYECKIX OOBEKTOB.
Tema 2. ’KuBble cucTeMbl U MX OPraHU3ANUA

JKuBbie cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: Ouonaoruu. OTIMune >KUBBIX CUCTEM OT
HEOPraHUYECKOU ITPUPOBL.

CgoiicTBa OMocucTeM U MX pazHooOpaszue. YPOBHH OpraHM3aIllid OMOCHCTEM: MOJICKYJISPHBIH,

KJICTOYHBIH, TKAHEBBIN, OpraHU3MEHHBIN, MOMYISUHOHHO-BUI0BOM, 3KOCUCTEMHBIN
(OuoreoneHOTUYECKHI ), OMOC(EPHBIH.
Hemoncmpayuu:

Tabauywr u cxemovl: «OCHOBHbBIE MPU3HAKH JKU3HW», «Y POBHU OpTaHU3AINH KUBOM MPUPOIBD».
Obopyodosanue: moaens monekynbl JJHK.
Tema 3. XuMH4eCKHil COCTAB U CTPOCHHUE KJIETKH

XUMUYECKUN COCTaB KJIETKH. XUMUYECKUE DJIEMEHTHI: MAKPOAJIEMEHThI, MUKPOAJIEMEHTHI. Boaa
Y MUHEpaJIbHbIE BEILIECTBA.

OyHKIMHU BOJBI 1 MUHEPAIBHBIX BEIECTB B KieTke. [lonaepkanue ocMOTHYECKOro OaaHca.

benku. CoctaB m cTtpoeHHe O€IKOB. AMHWHOKHCIOTHI - MOHOMEpHI OenkoB. HezameHmmbie u
3aMEHUMBbIE AMHHOKUCIOTH. AMHHOKUCIOTHBIM COCTaB. YPOBHU CTPYKTYphI O€IKOBOH MOJIEKYJIbI
(mepBuYHasl, BTOPUYHAs, TPETHYHAs M UYETBEPTHUYHAs CTPYKTypa). XHUMHUYECKHE CBOMCTBA OEIIKOB.
Buonornyeckue pyHKuuu OEIKOB.

®depMeHTBI - OuWojornueckue Karaiauszaropel. CtpoeHue ¢GepMeHTa: aKTHUBHBIM IICHTD,
cyocrparnas cnenuduuHocTh. Kodepmentsl. Burtamunsl. Otianuust GepMEHTOB OT HEOPTraHMYECKHX
KaTaJIn3aToOpOB.

VYrneBoasl: MOHOcaxapuabl (TiroKo3a, pubo3a M Je30Kkcupubo3a), Aucaxapuisl (caxaposa,
JIAKTO3a) U ToJIMcaxapuapl (Kpaxmai, TIMKOTEH, 1IeJUTion03a). bruomornueckue GyHKIIUN yTIE€BOIOB.

Jlunuasl: Tpurauuepuasl, gochonunuasl, crepouasl. ['uapopunbHO-ruIpodoOHBIE CBONCTBA.
buonornueckue Qynkuuu nunuaoB. CpaBHEHHUE YIJIEBOJOB, OENKOB M JHUMHNAOB KaK HCTOYHHKOB
DHEPIHUH.

Hyxnennoseie kucnotel: JJHK m PHK. Hykineorwasl - MOHOMEphl HYKJIEHMHOBBIX KHCIIOT.
Crpoenue u ¢pynkuuu JJHK. Ctpoenne u pynkuuu PHK. Buast PHK. AT®: ctpoenue u QpyHKIUH.

[{utonorus - Hayka o kjeTke. Kiierounas Teopus - mpuMep B3aMMOJCUCTBUS UIeH U (DAKTOB B
HAy4YHOM I[TO3HAHUU. MEeTO/Ibl U3yUEHUS KIIETKH.

Knerka kak nenoctHas »xuBas cucreMa. OOmiyMe MpU3HAKU KIETOK: 3aMKHYTash HapyxXHas
memOpana, mosiekynbl JIHK kak reHeTnueckuii anmapar, cucTeMa CHHTe3a Oelka.

Tunsl  KIETOK:  JyKapuoTuUdeckas ©  INpokapuoTuueckas. OcoOEHHOCTH  CTpOEHHS
npokapuoTuyeckoi kietku. Knerounas crenka Oakrepuil. CTpoeHHE SYKapHOTHUYECKOW KIIETKH.
OCHOBHBIE OTIINYUS PACTUTEIHHON, )KUBOTHOW M TPUOHON KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpHl KIETOK - KIJIETOYHas CTEHKA, TJIHUKOKATUKC, WX (DYHKIHU.
[Inazmatnueckass MemOpana, e€¢ cBoiictBa u (GyHknuu. Ilurormasma wum  e€  OpraHoWIbI.
OnnomemOpannbie opraHouzasl kietku: OIIC, ammapar [ombmxu, nuzocomsbl. [lonyaBTOHOMHBIE
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OpraHOU/IbI KJIETKH: MUTOXOHJIPUH, TIACTUIBI.
[IporcxoxaeHne MHUTOXOHIpUN © TacTui. Buael mmactun. HememOpaHHBIE OpraHOWIBI KIICTKH:
puOOCOMBI, KIETOYHBIA LEHTpP, LEHTPHONHM, PECHUYKH, XI'YTUKA. DYHKIMH OPraHOWIOB KIIETKH.
BxnroueHnusl.

SAnpo - perynaropHblii meHTp kKieTku. CTpoeHHWe sjpa: sigepHas o00JI0uKa, KapuoIuiazma,
XPOMAaTHH, AIPHIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

Hemoncmpayuu:

Ilopmpemui: A. JleBenryk, P. I'yk, T. llIBann, M. lIneitnen, P. Bupxos, k. Yorcon, ®@. Kpux,
M. Yunkunc, P. ®pauknun, K.M. bap.

Huacpammul: «PacripeneneHne XuMHUYECKUX 3JIEMEHTOB B HEXKUBOU Npupoae», «Pacnpenenenue
XUMHUYECKHX 3JIEMEHTOB B KUBOUM MPUPOE.

Tabauywl u cxemol: «Ilepuoanyeckast TabIMIIa XUMHUECKUX 3JIEMEHTOB», «CTPOCHHE MOJICKYIIBI
BO/b», «buocunTe3 Oenkay», «CTpoeHue Monekyinbl O6enka», «Ctpoenue pepmentay, «HykinenHoBbie
kucnotel. JITHK», «Ctpoenue monekynsl AT®», «CTpoeHHe 3yKapUOTHYECKON KIETKM», «CTpoeHue
JKUBOTHON KJIETKH», «CTpPOCHUE PACTUTENbHON KIETKH», «CTpOCHUE MPOKAPUOTHYECKOW KIIETKUY,
«CTpoeHue siipa KIETKI», «YTIaeBoAbD, «JIunuas.

ObopyoosaHue: CBETOBOM MHKPOCKON, OOOpYyIOBaHHME JUIsl TPOBEIACHUS HAOIIOJICHUH,
U3MEPEHUI, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIHHBIX, )KUBOTHBIX U OAKTEPHUATHHBIX KIETOK.
Jlabopamopuwvie u npakmuueckue padoomol:

JlaGopatopHas pabota Ne 1. «M3ydeHne KaTaTUTHYECKOW aKTUBHOCTH (DepMEHTOB (Ha mpumepe
aMUJIa3bl WK KaTajasbl)y.

JlaGopatopHas padora Ne 2. «/3yyeHne CTpOeHUs KJIETOK PAaCTEHHM, KUBOTHBIX U OaKTepuil moj
MHUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnaparax U ux OMUCaHHEe».

Tema 4. /KuzHeaeaATeIbHOCTb KJIETKH

OOMeH BemecTB, WM METabOoIu3M. ACCUMIIISIIUS (TUTACTUYECKH OOMEH) M JMCCHUMIIISITUS
(SHepreTHyeckuii 0OMEH) - JIBe CTOPOHBI €AMHOTO Mpolecca Mertabosnn3ma. Poib 3aKOHOB COXpaHEHUs
BEIIECTB U SHEPTUU B IOHUMaHUU MeTa0oIn3Ma.

Tumbr oOMeHa BenecTB: aBTOTPOGHBIN U reTepoTpodHbIif. Ponbs pepMeHTOB B 0OMEHE BeliecTB
U TIPEBpAIICHUN SHEPTUH B KIIETKE.

®otocunTe3. CBeroBas W TemMHOBas (¢a3pl ¢orocunTe3a. Peaknum  doTtocuHTE3A.
D¢ dexkTuBHOCTL HOoTOCHHTE3a. 3HaUeHNE (DOTOCHMHTE3A IS )KU3HU Ha 3emuie. BimsiHue ycmoBuii cpepl
Ha (OTOCUHTE3 U CIIOCOOBI MOBBILIECHHUS €0 MPOTYKTUBHOCTH Y KYIbTYPHBIX PACTEHUH.

XemocuHTe3. XeMOCHHTE3UPYIoIIHe OakTepun. 3HAUYCHUE XEMOCUHTE3a VIS )KU3HH Ha 3eMIIe.

DHepreTudeckuii oOMEeH B KIIeTKe. PaciiernieHue BemeCTB, BBIACICHUE M aKKyMYJIUPOBaHUE
SHEPTHH B KJIETKE. DTambl SHEpreTudeckoro ooMena. I mukonus. bpoxkenue u ero Bumbl. Kucmopognoe
OKHCIICHHE, WM KIeToyHoe JbixaHue. OxucnutenbHoe QocopunupoBanue. IPPekTuBHOCTH
SHEPTreTHYECKOro OOMeHa.

Peakuuu marpuynoro cuntesa. ['enernueckas unpopmanust u JJHK. Peanuzanus renernueckoit
nHpopmaruu B kieTke. [ eHeTHYecKuii Ko U ero cBoicTBa. TpaHckpumus - MaTpudHbiid cuHTe3 PHK.
Tpaucnsus - 6uocunrtes 6enka. Dtambl TpaHchsauu. KogupoBanue aMUHOKUCIOT. Ponb pubocom B
O6unocuHTe3e Oenka.

Hexnerounsle ¢opmbl xu3au - Bupychl. Mcrtopust otkpbiTus BupycoB (.M. VBaHOBCckuit).
Oco0EHHOCTH CTPOCHUS M )KU3HEHHOTO IUKJIa BUPYCcOB. bakTepuodaru. bonesnn pacteHnid, )KUBOTHBIX
U YelOBeKa, BbI3bIBacMble BUpycamu. Bupyc mmmyHoneduinurta yenoBeka (BUY) - B0o30ymuTenb
CIIMla. OOpaTHas TpaHCKPHUIIIWSA, peBepTaza W wuHTerpaza. lIpodwunaktuka pacmpocTpaHeHUs
BUPYCHBIX 3a00JICBaHUH.

Hemoncmpayuu:

Iopmpemuwi: H.K. Konbios, [I.W. UBanosckuit, K.A. Tumupszes.

Tabauyvr u cxemovl: «Tunbl nutanusy, «Metadomuzm», «MUTOXOHIPHUSL», «IDHEPTETUUCCKUN
oOmen», «Xmoporutacty, «@otocuntesd», «Ctpoenne JJHK», «Ctpoenne u GyHKIMOHUPOBAHUE TEHAY,
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«Cunre3 Oenkay, «I['eneTndeckuit koa», «Bupyce», «bakrepuodarn», «CTpoeHHe U )KU3HEHHBIH ITMKII
Bupyca CIIN/]a, 6akrepuodaray, «Pemmmkanus JJHK».
Obopyoosanue: Mozenu-anmiaukanuu «Y asoenne JJHK u Tpanckpunims»,
«buocunTes 6enkay, «CTpoeHue KIeTKu», Moaelb cTpykTypbl JTHK.
Tema S. PasMHOKeHHe M HHAMBHAYAIbHOE PAa3BUTHE OPraHU3MOB

Krerounplii 1MWK, WIA S>KA3HEHHBIH ITWKI KieTku. HMurtepdaza u wmuto3. Ilpormeccs,
npoTekaromue B naTepgase. Permkanus - peakuust matpuunoro cuaresa JJHK. Ctpoerne xpomMocom.
XpOMOCOMHBIN HaOOp - KapuoTHIl. JIUTUIONIHBIN U TaINIOUAHBIA XPOMOCOMHBIE HA0OPHI. XPpOMAaTH/IBI.
[uTosnornueckne OCHOBBI pa3MHOKEHUS U MHAWBUYAJIbHOTO Pa3BUTHS OPraHU3MOB.

Henenne knerku - muto3. Cramum muroza. [Ipomeccsl, mpoucxXoasMe Ha pa3HbIX CTAAHIX
MHUTO3a. BHOJIOrMYECKUI CMBICT MUTO3A.

[Tporpammupyemasi ru0esb KIETKH - alloNTo3.

@opMbl pa3MHOXKEHHsSI OpPraHU3MOB: Oecroyioe M IoJIoBoe. Buabl 0ecronoro pa3sMHOXKEHUS:

JIeJIEHUE Ha/IBOE, TIOYKOBAHNE OJIHO- U MHOTOKJIETOYHBIX,
CHopooOpa3oBaHUE, BETETATUBHOE pa3sMHOXKEHHE. VICKYCCTBEHHOE KIOHMPOBAHUE OPTaHU3MOB, €ro
3HAYEHHUE JUISl CEJIEKIUN.

[TonmoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECIOI0ro.

Meiio3. Ctaguu meriosa. [Ipoueccsl, mpoucxoasinue Ha ctaausx Meiosa. [loBegenne xpomMmocoM
B Metio3e. Kpoccunrosep. buonornueckuit CMbICT U 3HaU€HHUE MeH03a.

['amerorenes - mporecc 00pa3oBaHUsl MOJOBBIX KJIETOK Yy >KUBOTHBIX. [lonoBbIe enesbl:
CeMEHHUKH U suuHUKU. OOpa3oBaHHME M pa3BUTHE IMOJOBBIX KIETOK - TaMeT (CHepMaTO30H],
SUIIEKIIETKA) - criepMaroreHe3 u ooreHe3. OCOOEHHOCTH CTPOCHHMS SIUIEKIETOK W CIIEPMAaTO30HMIO0B.
Onnonotsopenue. IlapreHorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). DMOpHOHAIBHOE pa3BUTHE (AMOpHOTEHEe3). DTarbl
SMOPHOHAIBHOTO pa3BUTHs y IMO3BOHOYHBIX >XHBOTHBIX: JAPOOJIEHHE, TacTpYJSIHs, OpraHOTIeHE3.
[ToctomOproHanbHOE pa3BUTHE. TUNBI MOCTAIMOPUOHANBHOTO PAa3BUTHS: MPSIMOE, HENpsAMOe
(MmumHOYHOE). BnmsHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE BBI3BIBATH
BPOKJIEHHBIE YPOJCTBA.

Poct u pasButue pacreHuil. OHTOr€HE3 LBETKOBOI'O PACTEHHUS: CTPOEHUE CEMEHH, CTaluu
pa3BUTHA.

Hemoncmpayuu:

Tabauyvt u cxemoi: «DopMbI pa3MHOXKEHHS OPTaHU3MOBY, «J[BOMHOE
OIUIOJOTBOPEHUE Yy LBETKOBBIX pPAacTCHU», «BereraruBHOE pa3MHOXKEHUE pacTeHun», «/leneHue
KJIeTKH OakTepmit», «CTPOCHHE TOJOBBIX KJIETOK», «CTpOCHHE XPOMOCOMBI», «KIETOUHBIN UK,
«Pemmukauus JITHK», «Murto3», «Meio3», «lIpsimoe u HempsMoe paszButue», «l'ameroreHes y
MJIEKOIUTAOIINX U YeJIoBeKa», «OCHOBHBIE CTAINA OHTOTECHE3a.

Obopyoosanue: MUKPOCKOII, MUKpOIpenaparThl «CriepMaTo30u bl
MJIEKOIIUTAIOIIETO», «SIHIEKIeTKa MIIEKONUTAIEro», «KapuokuHe3 B KIETKax KOpEIIKa JyKay,
MarHUTHas MOJIeb-anrunKanus «/lenenue knetkny», moaens JJHK, Moxens meTadazHoit XpOMOCOMBI.
Jlabopamopusie u npaxmuueckue padoomol:

JlaGopatopHast pabora Ne 3. «HabmiomeHune MUTO3a B KJIETKAaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKPOIPENapaTax.

Jlaboparopunass pabora Ne 4. «V3ydeHwe CTpOEHHUS TIOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIpenaparax.

Tema 6. HacsieqcTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB

[Ipenmet u 3amaun reHeTuku. Victopust pa3BUTHS TeHETUKH. Posib UTOIOTUU U ASMOPUOJIOTUN B
CTaHOBJICHUM T'€HETUKHU. BKIIag poCCHHCKUX U 3apyOeKHBIX YUYEHBIX B Pa3BUTHE I'€HETUKH. MeTOJbl
TeHEeTUKH  (THOPUIOJOTUYECKHH, IMTOTCHETHUUECKHU, MOJICKYJIApHO-TeHeTnYecknii). OCHOBHBIC
TEHETUUYECKNE TIOHATHSA. | eHeTn4eckasi CHMBOJIMKA, UCIIOIb3yEMasl B CXEMaX CKpEILIMBaHUM.

3aKOHOMEPHOCTH HAcCJIeIOBaHMs TPU3HAKOB, ycTaHOBJIeHHBIE I'. Menaenem. MoHorubpumnoe
CKpelIBaHue. 3aKOH €IMHO-00pa3us THOPUI0B epBOro mokojaeHus. IlpaBuino noMmuHrpoBaHus. 3aKOH
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pacuieruieHus npu3HakoB. ['unore3a yucTorsl ramet. [loHOE U HEMOTHOE JOMUHUPOBAHUE.

JuruGpunxoe CKpELIMBaHUE. 3aKkoH HE3aBUCUMOIO HacJaea0BaHUs MIPU3HAKOB.
[{uTroreHeTu4yeckre OCHOBBI ~JUTHOPUAHOTO  CKpEIIMBAaHUS. AHAIM3UPYIONIEe CKpEIIUBaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIS ONIPEIeTICHHS TE€HOTUIIa OCOOH.

CueruieHHoe HacienoBaHue mpusHakoB. Pabora T. MopraHna mo cuerieHHOMY Haclle0BaHHUIO
reHoB. Hapynienue crenyienust TeHOB B pe3yJIbTaTe KpOCCUHIOBEpa.

XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTHU. [ eHeTUUeCKre KapThl.

I'enetuka mnosia. XpOMOCOMHOE OMNpEAEiIeHUE Toja. AYTOCOMBI MU IIOJOBBIE XPOMOCOMBI.
I'omorameTHble 1 rereporaMeTHbie opranu3Mbsl. HacienoBanue npu3HakoB, CHEIIICHHBIX C MTOJIOM.

N3meHunBOCTh. Buapl M3MEHUMBOCTH: HEHACJIEACTBEHHAs W HacieAcTBeHHas. Ponb cpenbl B
HEHACJIECICTBEHHOM  W3MEHUMBOCTU.  XapaKTEpUCTHKA  MOTU(PHUKAIMOHHOW  HM3MEHYHMBOCTH.
Bapuanuonsslii psn W BapuarnmoHHas kpuBas. Hopma peakuuu npusnaka. KonudecTBeHHBbIE U
KaueCTBEHHBIC TPU3HAKU U X HOopMa peakuuu. CBoHCTBAa MOANPUKANIMOHHONW N3MEHYNBOCTH.

HacnenctBeHHas, WiM FeHOTHITHYECKAs, M3MEHUMBOCTL. KoMOMHATHBHAS H3MEHYNBOCTE. Melios
U TOJOBOM TMpomecc - OCHOBa KOMOMHATUBHOM WM3MEHYMBOCTH. MyTalnMOHHAs W3MEHYHUBOCTb.
Knaccudukanust myranwii: TeHHbIE, XPOMOCOMHBIC, T€HOMHBIE. YacToTa W TPUYUHBI MYTallUM.
Myrarennsie (GaxkTopbl. 3aKOH TOMOJIOTUYECKMX pSJAOB B HacleACTBEHHOW wu3MeHunBoctd H.U.
Basuiosa.

Buesinepnas HaclieICTBEHHOCTh U U3MEHYUBOCTD.

I'eneruka u4enoBeka. Kapuotun dyenoBeka. (OCHOBHBIE METOJAbl TE€HETHUKH 4EJIOBEKa:
TeHEeaIOTUYECKUH, OJIM3HEIOBBIA, MUTOICHETUYCCKUH, OMOXMMHUYECKUN, MOJICKYISIPHOTCHETUYECKUH.
CoBpeMeHHOE onpeieTICHNE TeHOTHIIA: MTOJIHOTEHOMHOE
CEKBCHUPOBaHUE, TCHOTHIMPOBaHHE, B TOM uuciae ¢ nomoulpto [IIP-ananusza. HacnencrBeHHbie
3a00/IeBaHUsl 4YEJIOBEKA: TeHHBbIE O00JIe3HH, OO0JIE3HW C HACJICACTBEHHOW MPEAPACIIOIOKEHHOCTHIO,
XpoMocoMHBIe Oone3Hn. Comatuueckue U reHepartuBHble MyTanuu. CTBOJIOBBIC KIETKU. [IpUHIIUATIBI
3I0pOBOTO 00pa3a >KU3HH, TUAarHOCTUKHU, TPOMUIAKTUKY U JICUEHUsI TeHeTUYeCKuX Oose3Heil. Menuko-
FEHETUYECKOE KOHCYJIbTUPOBAHHUE. 3HAUYEHUE MEIUIIMHCKON T€HETHUKU B MPEIOTBPAIICHUU U JICYCHUH
FeHEeTUYECKUX 3a00JIeBaHM YeIoBeKa.

Hemoncmpayuu:

Ilopmpempi: I'. Menpnens, T. Mopran, I'. ne ®pus, C.C. YeTBepuKOB,
H.B. Tumo¢ees-Pecosckuii, H.W1. BaBuios.

Tabauysr u cxemvl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €r0 [IUTOICHETHYEeCKasi OCHOBa», «3aKOH
pacuierieHus] M €ro IMTOTCHETUYecKass OCHOBa», «3aKOH YHCTOTHI rameT», «Jlurubpumnoe
ckpemuBanue»,  «llutojrormueckre  OCHOBBI ~ TUTHOPUAHOTO  CKpeuuBaHus»,  «Meio3y,
«B3anMoIeliCTBUE AJIEIBbHBIX T'€HOBY», «[ €HETMYECKHE KApThl PACTECHHM, >KUBOTHBIX U YEJIOBEKA,
«"eHernka nonay», «3aKOHOMEPHOCTH HACJEN0BAHMS, CLIETUNIEHHOIO ¢ NOJIOM», «KapnoTumel yenoBeka
U JKUBOTHBIX», «BUIBI M13MEeHYHBOCTIY, «MoaudukamoHHas N3MEHIHBOCThY, «HacinenoBanue pesyc-
dakTopay, «I'eHeTuKa rpymni KpoBu», «MyTallMOHHAs U3MEHYUBOCTbHY.

Obopyoosanue: MoJenu-anmInKanuu «MOHOTHOPUAHOE CKpEIMBaHUEY,

«Hemnonnoe nomunupoBanue», «/uruOpunnoe ckpemubanuey, «llepekpéct XxpoMocom», MUKPOCKOI 1
Mukpormnpenapar «Jlpo3odumia» (Hopma, myTaruu GopMbl KPEUTEEB M OKPACKU Tena), repoapuii «I'opox
IIOCEBHOM».

Jlabopamopuvle u npakmuyeckue padomaoi:

JlaGopaTtopHnast pabota No 5. «3ydyeHue pe3yabTaToB MOHOTHOPUIHOTO 1
TUTHOPHUIHOTO CKPEIIMBaHUs y Ap030(dHIIbl HA TOTOBBIX MUKPOTMpENapaTax.

JlaGopatopnass padora Ne 6. «M3yuenue Moau(MUKAIMOHHOM HW3MEHUHMBOCTH, IOCTPOCHUE
BAapUALMOHHOTO Psi1a U BAPUALIUOHHON KPUBOI».

JlaGopaTtopHnas pabota Ne 7. «AHanu3 MyTanuii y 1po30¢uiibl Ha TOTOBBIX MUKPOIIpErapaTax.

[IpakTudeckas padora Ne 2. «CocTaBlieHHE U aHATTU3 POJIOCIOBHBIX YEIOBEKAY.

Tema 7. Cesekuust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHHU
Cenexuus Kak Hayka M IpOLECC. 3apOXACHHUE CeNeKIUU M JomecTukanus. Yuenue H.U.
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BaBunoBa 0 1eHTpax NPOMCXOXKAEGHUS U MHOrooOpasusi KyJIbTYpHBIX pacTeHuid. LleHTpsI
IIPOUCXOXKACHNS JOMAIIHUX XUBOTHBIX. COpT, IOpOJIa, IITaMM.

CoBpeMeHHBIE METO/IbI CeIeKIIMU. MacCOBBIM U WHANBUIYAIbHBIH OTOOPHI B CENIEKLIUU PACTCHUN
U KUBOTHBIX. OIleHKa 3KCTepbepa. bIM3KopoACTBEHHOE CKpellMBaHUe - MHOpUAMHT. Yucras JuHMSL
CkpemnBanue 4yucThiXx JuHUH. ['ereposuc, nnm rubpunHas cuia. HepoacTBeHHOE CKpelIMBaHUE -
ayrOpuaunr. OtganéHHas ruOpuansanus u e€ ycnexu. McKycCTBEHHBI MyTareHe3 W IOJydeHHE
NOJUIUIONA0B. JIOCTHKEHNS CENEKIIUN PACTEHU, d)KUBOTHBIX 1 MUKPOOPTraHU3MOB.

buotexHosoruss Kak oOTpaciab MPOU3BOJACTBA. ['€HHass WHXKEHEpHs. OTambl CO3JaHUsA
pexombunanTHoi JIHK u TpancreHHsIx oprann3MoB. Knetounas nHxeHepusl.

Knerounsie KYJbTYpHI. MuUKpOoKIIOHaIBEHOE pa3MHOKEHHUE pacTeHUH. Knonnposanue
BBICOKOTIPOJJYKTUBHBIX CEIbCKOXO3IHCTBEHHBIX OPraHU3MOB. DKOJIOTMYECKHE M ATUYECKHUE MPOOIIEMBI.
I'MO - renetTndeckd MOANGUIIUPOBAHHBIE OPTaHU3MEI.

Hemoncmpayuu:

Ilopmpemwi: H.W. BaBunos, N.B. Muuypumn, I'.J]. Kapneuenko, M.®. IBaHOB.

Tabauywbl u cxemvl: kapta «LleHTpBI MPOUCXOXKIECHUS U MHOTOOOPa3Hsl KyJIbTYpHBIX PACTECHHI,
«[loponpl momMamHUX >KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHHi», «OTaanéHHas rudpuau3anusy,
«Pabotel akagemuka M.®D. MBanosay, «llomummongus», «O0beKTbl OHOTEXHOIOrUNY, «KieTouHble
KYJIBTYPBI M KIIOHUPOBaHUE», «KOHCTpynpoBaHue U IEPEHOC TE€HOB, XPOMOCOM.

ObopyoosaHnue: MYISKH TUIOA0B U KOPHEIUIOAOB TUKUX (GOPM M KYJIbTYPHBIX COPTOB PACTCHUH,
repbapuii «CenbCKOX03IUCTBEHHBIC PACTEHUS.

Jlabopamopuvle u npakmuyeckue padomaoi:

Okckypeuss «OCHOBHBIE METOABI M JIOCTMKEHUS CEJIEKIMM PACTeHMH M KMBOTHBIX (Ha
CENICKIMOHHYIO CTaHIMIO, IUIEMEHHYIO (epMy, COPTOMCHBITATEIbHBI YYacTOK, B TEIJIMYHOE
XO035IMCTBO, 1a00PaTOPUIO arpOyHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

11 KUIIACC
Tema 1. IBosoMOHHAsA 0HOJIOTHS

[Ipennoceliky BO3HUKHOBEHHUS 3BOJIIOLMOHHON TEOpUHU. DBOJIIOLIMOHHAS TEOpUS U €€ MECTO B
O6uosnoruu. BiusiHuE 3BOIIOIMOHHON TEOPUN HA Pa3BUTHE OMOJIOTUU U JPYTUX HaYK.

CsupnerenscrBa 3Bontonuu. [lageonronornueckue: IIOCJIEI0BATEIBHOCTD
NOSABICHUS] BHUJOB B IMaJEOHTOJIOIMYECKOW JIETONMHCH, IepexojaHble (opMmbl. buoreorpapuueckue:
CXO/ICTBO U paznuuue GayH u (Hiaop MaTEpPUKOB U OCTPOBOB.

OMOPHOIOTHYECKHE: CXOJICTBA U pa3inyus YSMOPHOHOB Pa3HBIX BUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMHYECKHE! TOMOJIOTUYHBIE, AHAJIOTHYHBIE,
pyIHUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHYECKHE: CXOJICTBO

MEXaHU3MOB HACJIEZICTBEHHOCTH U OCHOBHBIX META0OJINYECKUX MTyTeH Y BCEX OPTaHU3MOB.

OpomouronHass teopusi Y. [apBuna. [Ipeanochuiku BOSHUKHOBEHHMS AapBUHHM3MA. [[BHOKylue
CHJIBI 3BOJIOIMH BUAOB MO JlapBuHY (M30BITOYHOE pa3MHOXKEHHE NPU OTPAHUYCHHOCTH PECYPCOB,
HeomnpenenéHHas 3MEHIMBOCTh, 00pPh0a 3a CYIECTBOBAHNUE, €CTECTBEHHBINA OTOOD).

Cunternyeckas Teopust 3Bosonuu (CTI) u e€ OCHOBHBIE OJIOKEHHUS.

Muxkposomtonus. [Tonmynsius Kak eTuHUIA BUIa U SBOJIOLUH.

JBwxynme cuwibl (GakTopsl) 3BOJIONMM BHAOB B HpUpoAe. MyTalMOHHBIM THpolecc u
KOMOHMHATHBHASI U3MEHUMBOCTb. [lonmyssiinoHHble BOJIHBI U Apeiid reHoB. M3onauus u Murpamnus.

EcrecTBeHHbI 0TOOp - Hampassomuii pakTop BoaoruH. POPMbI €CTECTBEHHOT0 0TOOpA.

[Ipucnoco0IeHHOCTh OPraHu3MOB KaK pe3yibTaT SBOJIONHMH. [IpuMepsl TpHUCTOCOONICHUHN Y
Opranu3MoB. ApoMopd 036l U HIHO-aJalTALNH.

Bun wu BumooOpazoBanue. Kpurepum Buma. OcHoBHBIE (GOpMBI  BHI000pa30BAHMS:
reorpagpuueckoe, IKOJIOrHUECKOE.

MaxposBomorusi. @opMbl 3BOTIOIUH: dunernyeckas, TMBEpreHTHas,
KOHBEpreHTHasl, napasienbHas. HeoOpaTtuMocTh 3BOTIOIHH.

[TpoucxoxaeHne OT HeCIEUUATM3UPOBAHHBIX NpeakoB. llporpeccupyromas creunamIu3anus.
AJlanTuBHAas paauanus.
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Hemoncmpayuu:

Ilopmpempui: K. Jlunnen, X.b. Jlamapk, Y. {apsun, B.O. KoBanesckuii, K.M. bap, O. ['ekkens,
®. Mroanep, A.H. CeBepros.

Tabauyvr u cxemwvl: «Pa3BuTHE OpPraHUYECKOrO0 MHpa Ha 3emie», «3apojbIIIN TMO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukcy, «Dopmbl O60pbrObI 3a cymiecTBoBaHUE», «EcTecTBEHHBI OTOOPY,
«MHoroo0pa3ue COpTOB pacTeHmi», «MHoroo6pasue TOpoA KUBOTHBIX», «[lomymsamum,
«MyTalioHHass HM3MEHYUBOCTBY», «ApomMopdose», «amoamantanmum», «OOImas aereHepanusy,
«/IBmwxkymme cuisl sBomonnn», «Kapra- cxema mapmpyra myremectBust Y. [lapsuna», «boprba 3a
cymectBoBaHue», «lIpucnocoOneHHOCTs opraHu3MoB», «l'eorpaduueckoe BHUI000pa3OBaHUEY,
«QKoy0rnYecKoe B1u1000pa3oBaHUE.

ObopyoosaHue: KOJUIEKLIUS HACEKOMBIX C pa3IMYHBIMU THUIIAMH OKPAacKH, HAaOOp IUIONOB M
cemsiH, Komekuus «[Ipumepbl 3alIUTHBIX MNPUCHOCOONIEHUH Y KMBOTHBIX», MoJenb «OCHOBHBIE
HaIpaBJICHUS 3BOIIOINNY», 00bEMHAs MozeNb «CTpOEHUE TOJIOBHOTO MO3Ta MO3BOHOUHBIX.

buoreorpaduyeckas kapta Mupa, KouieKius «DopMbl COXPAaHHOCTH HCKOMAEMbIX KHUBOTHBIX U
pacreHui», ™ogenb ammumkanusa «llepekpéct xpomocom», BraxsHble Ipenaparsl «Pa3Butue
HacekoMmoroy», «Pa3Butue narymku», Mukpompemnapar «/pozoduna» (Hopma, Mmytauuu (OpMBI
KPBUIBEB U OKPACKH TENA).

Jlabopamopuwvie u npakmuyeckue padoomol:

JlaGopatopnass  pabora Ne 1. «CpaBHeHHE  BHUAOB IO MOP(OIOTHUECKOMY
KPUTEPUIO».

Jlaboparopnass ~ pabora Ne 2. «Omucanue MPHUCTIOCOOJICHHOCTH OpTaHu3Ma
1 €€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE )KU3HU Ha 3emuie

JlonayuHble npeacTaBiIeHUs O 3apOKJICHUN KU3HU. HaydHble runoTe3bl BO3HUKHOBEHUS KU3HU
Ha 3emuie: a0MOreHe3 M MaHcmepMus. XUMUYecKas 3BONOLUSA. AOHOTEHHBI CHHTE3 OpraHMYeCKHX
BEIIECTB W3 HEOPraHWYECKUX. OKCIIEPUMEHTAJIBHOE IOATBEPKICHHE XUMHUYECKOH OSBOJIOLHH.
Hauanbnbie stanbsl Ouosnoruueckoi sBomouuu. ['unoreza PHK-mupa. ®opmupoBanre mMeMOpaHHBIX
CTPYKTYp ¥ BOBHUKHOBEHHE NPOTOKIETKU. [IepBbie KileTkn 1 ux 3Bosronus. @opMupoBaHUE OCHOBHBIX
TPYIII )KUBBIX OPTraHU3MOB.

PazButne xxu3nu Ha 3emiie o 3pam u nepuoaam. Karapxeit. Apxerckas U poTEPO30MCKas 3pHI.
[Taneosoiickas »spa u €€ mepuoAbl: KEMOPUNCKHA, OPIOBUKCKUN, CHUITYPUICKWN, TEBOHCKUH,
KaMEHHOYTOJIbHBIN, MEPMCKHIA.

Me3so30iicKas 3pa U €€ IepUOAbL: TPHACOBBIN, FOPCKUM, MEIIOBOMU.

Kaitno3zoiickast apa 1 €€ nepro/ibl: MajleOreHOBbIMA, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuka KIMMara W TeOoJOTMYEeCKMX IpoueccoB. OCHOBHBIE 3Talbl 3BOJIOLUU
PacCTUTENBHOTO U JKUBOTHOIO MHpa. ApoMopdo3bl Yy pacTeHHil U XuBOTHBIX. [losiBieHue, pacuseT u
BBIMUpaHUE TPYII )KUBBIX OPTaHHU3MOB.

Cucrema OpraHu4ecKoro Mupa Kak oTpa)xeHue 3BOIoINNA. OCHOBHBIE CUCTEMAaTUYECKHUE TPYIIIIbI
OpraHU3MOB.

DOBOJIIOLMS YeTIOBEKa. AHTPOMOJIOTHSI KaK Hayka. Pa3BuTue MpeiacTaBICHUN O MPOUCXOKICHUHN
yenoBeka. MeTonpl HM3ydeHus aHTpororeHe3a. CXOACTBa M pPa3iIMuus 4YEJIOBEKAa M JKUBOTHBIX.
CucremMaTH4eCcKO€e MOJ0KEHHUE YETI0OBEKA.

JBmwxynme cuibl (pakTopsl) aHTpornorenesa. HacnencTBeHHass H3MEHYMBOCTh M €CTECTBEHHBIN
ot6op. OO1IecTBeHHBIN 00pa3 )KU3HU, U3TOTOBJICHNUE OPYAUH TPyAa, MBIITUICHUE, PEUb.

OcCHOBHBIE CTaJIuM U BETBU SBOJIIOIIMM YEJIOBEKA: aBCTPAIONUTEKH, YenoBek yMenblid, YenoBek
npsAMoOXosauid, YenoBek HeaHAepTalbCKkuil, YenoBek pazymHbld. Haxolku HCKOMAaeMbIX OCTaTKOB,
BpEMsI CYIIECTBOBAHMsI, 00JIaCTh pacpoCTpaHeHusi, 00bEM roJI0BHOTO MO3Ta, 00pa3 *KU3HH, OPYIHSL.

Yenoseueckne packl. OCHOBHBIE OOJIBIIME Pachl: €BpOMNEOHHAs (€BpasmiicKas), HETpo-
aBCTpaJIOU IHAS (9KBaTOpHANIbHAS), MOHTOJIOUTHAS (a3maTcko-aMepUKaHCKas). Yeprsl
MPUCTIOCOOJICHHOCTH TPEICTaBUTENCH YelOBEUYECKHMX pac K YCIOBHSIM CYIIECTBOBaHUA. EIWHCTBO
yenoBevyeckux pac. Kputuka pacusma.
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Hemoncmpayuu:

Ilopmpempui: ®@. Pean, JI. Ilactep, A.W. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabauyst u cxemovl: «Bo3uukHoBeHne COTHEYHOUN CUCTEMBI», «Pa3BUTHE OPraHUYECKOTO MHUPAY,
«PacturenbHas kierka», «KuotHas kierkay, «[Ipokapuornueckas kiertkay, «CoBpeMeHHasi cucTemMa
OpPraHUYECKOTo MHpay, «CpaBHEHHWE aHATOMHYECKHX UYEPT CTPOCHHS YEIIOBEKa M YEeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTMYECKHX HAXOJOK IMPEAKOB COBPEMEHHOIO YEIIOBEKa,
«/IpeBHelimune moan», «/pesHue moan», «llepseie cOBpeMeHHBbIE II0AN», «HenoBeuecKue pacs.

Obopyoosanue: mynsiku «lIpoucxoxaeHre yenoBeka» (OIOCThI aBCTPAIONUTEKA, TUTEKAHTPOIIA,
HEaHJepTallblla, KPOMAaHBOHIA), CJICMKHA WIHM H300paKEeHUs KAMEHHBIX OpYIUil TEepBOOBITHOTO
YyenoBeKa (KaMHHU-YOIIEphl, pyomiia, ckpebiia), TeoXpoHoJorndeckas Tabnuia, Koyeknus «Dopmer
COXPAHHOCTH MCKOIAeMbIX KUBOTHBIX U PACTEHUII».

Jlabopamopnwvie u npakmuueckue padoomol:

[IpakTuueckas pabora Ne 1. «3yueHune UCKOMAaeMbIX OCTaTKOB PaCTEHUN
Y )KMBOTHBIX B KOJUIEKLIUSIX.

DKCKypcusi «DBOJIIOLMS OpPraHUYecKoro Mupa Ha 3emie» (B E€CTECTBEHHO-HAyUHBIM WIU
KpaeBeIUECKUI My3€il).

Tema 3. Opranu3Mbl U OKpPYXKalOIIAs cpeaa

DKOJIOTHsS KaKk HaykKa. 3aJadyd W pa3zieibl SKOJOTMU. MEeTObl SKOJOTMYECKUX HCCICIOBAaHMIA.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHHU3MOB: BOJIHAS, HA3eMHO-BO3/1YyIIHAs, MMOYBEHHA,
BHYTPHUOpPTaHU3MEHHAsI.

Oxonornueckue Qakropsl. Kmaccudukamuss skojmornueckux  (aKTOpoB: aOWOTHYECKHUE,
OMOTHUYECKUE B aHTPOIOTeHHBIC. J[elicTBHE AKOIOTHUECKUX (PaKTOPOB HA OPTraHU3MBI.

AOuoTtudeckue (HakTOphI: CBET, TeMIeparypa, BiaxHocTb. Doronepuonusm. [Ipucrnocobnenus
OpPTaHU3MOB K JICUCTBUIO a0NMOoTHYecKuX (pakTopoB. buonorunueckue puTmel.

buotnueckne ¢aktopsl. Bumbl OMOTHYECKHX B3aMMOICHUCTBHI: KOHKYPEHIUS, XHIIHUYECTBO,
cum6Omno3 u ero ¢opmbel [lapasutuszm, koomeparusi, MyTyaau3M, KOMMEHCATU3M (KBapTHPAHCTBO,
HaxJICOHWYECTBO). AMEHCaIM3M, HEWTpaau3M. 3HadeHHUE OHMOTHYECKMX B3aMMOJCHCTBUMA NS
CYIIIECTBOBAHMS OPTaHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKU MOMysiiiy. OCHOBHBIE MTOKA3aTEeNH MOMYJISIUU: YUCIECHHOCTb,
IUIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpALIUs. [InHAMIKA YHCIEHHOCTH MOMYJISIIIAH U €€
perysius.

Hemoncmpayuu:

TIlopmpemeoi: A. I'ym6onbar, K.®. Pynse, 3. ['ekkens.

Tabauyer u cxemor: xaptra «l[Ipupomnpie 30HBI 3emun», «Cpenbl OOUTAaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «l[lomymsamnumny, «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH MOMYJISIUU UHY30pUU-
Tydenbkny, «[luiessie nemnmy.

Jlabopamopuwvie u npakmuueckue padoomol:

JlaGopatopHas padota Ne 3. «Mopdonoruueckre 0COOEHHOCTU paCTeHUN
U3 Pa3HbIX MECT OOUTAHUSY.

JlaboparopHuas pabota Ne 4. «BiusiHuE cBETa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTrueckas padota Ne 2. «[loacuét MIOTHOCTH MOMYJISAUA Pa3HBIX BUOB PACTCHHIN.

Tema 4. Coo0uiecTBa M 3KOJOTHYECKHE CHCTEMBI

Coo0miecTBO OpraHu3MoB - OuoieHo3. CTpyKTyphl OMOIICHO3a: BHIOBAs, MPOCTPAHCTBEHHAs,
Tpoduueckas (nuuieBas). Bunpl-nomuHanTel. CBS3M B OHOIIEHO3E.

DKOJIOTHYECKHE CHCTeMbl (dKocucTeMbl). [loHsiTHE 00 »dKOCHCTEME M OHOTEOIEeHO3E.
OYHKIIMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOIYLEHTHI, KOHCYMEHTHI, PEeIyleHThl. KpyroBopot
BEIIECTB M MOTOK PHEPTUU B dKocHucTeMe. Tpoduyeckue (MUILIEBbIE) YPOBHU 3KocHucTeMbl. [IuieBbie
renu u cetd. OCHOBHBIE TTOKA3aTeNH YKOCUCTEMBI: OMoMacca, MPOAYKIUs. DKOJIOTUYECKUE MUPAMHU/IBI:
OPOAYKIMM, YUCICHHOCTH, Ouomaccol. CBOHCTBa SKOCHUCTEM: YCTOMYMBOCTH, CaMOPETYIISIIUS,
passurue. Cykueccus.
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[Ipuponnble 3KocHCTEMBI. OJKOCUCTEMBI O03€p M peK. OKOCUCTEMAa XBOMHOIO WU
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTNIOT€HHBIE OKOCHCTEMBI. ATpO3KOCHCTEMBI. YpO0o3KOCHCTEMBI.
buonoruueckoe v X03UCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

BuopaznooOpazue kak (¢akTop yCTOWYMBOCTH 3KocucTeM. CoxpaHeHHe OHOIOrHYecKoro
pazHooOpa3us Ha 3emiie.

VYuenue B.W. Bepnanckoro o Ouocdepe. I'panuiiel, cocraB u crpykrypa Ouochepst. XKusoe
BemecTBO U ero pyHkiuu. OcobeHHOCTH OMocdephl Kak Ti00aTbHON SKocHcTeMbl. [[nHaMuueckoe
paBHOBecHe U 00paTHast CBsA3b B Onocdepe.

KpyroBopoTsl BemiecTB ¥ OHOT€OXMMHUYECKHE IHMKJIBI JJIEMEHTOB (yriepoja, as3oTa).
3oHanpHOCTH OMOCchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTtBo B Omocdepe 3emian. AHTpONMOTEHHBbIE M3MEeHEHHsT B Owocdepe. ['modanbHbIe
HKOJIOTHYECKUE TPOOIIEMBI.

CocymecTBoBaHMe TpUpojbl U uenoBeuvecTBa. CoxpaHeHHe OMOpazHOOOpa3usi Kak OCHOBA
ycroiunBocTH Ouocdepsl. OCHOBa pAIMOHANBLHOTO YIPABICHUS MPUPOJHBIMU pecypcaMud M HUX
UCIoJIb30BaHue. JlocTukeHus: OMOIOTHH U OXpaHa MPUPOAbI.

Hemoncmpayuu:

Ilopmpempwi: A.JIx. Tencnu, B.H. Cykaués, B.W. Bepnaackuii.

Tabnuyvr u cxemwvl: «llumeBble nenu», «bHOIEHO3: cocTaB U CTpyKTypay, «lIpupoanbie
cooOmiecTBay, «llenn mutanusy, «Ikomornueckas nupamuaay, «buocdepa u genorek», «IKocucrema
[IMPOKOJIUCTBEHHOTO Jiecay, «IJKOCHCTeMa XBOMHOro Ieca», «bHOIeHO3 BomOEMay, «ATPOIIEHO3Y,
«ITpuMepHbIe aHTPONOTEHHBIE BO3JCUCTBUS HAa NPUPOAY», «BakHeWlne HCTOYHUKH 3arpsi3HEHUS
BO3/lyXa M TPYHTOBBIX BOJ», «IlouBa - BaxkHelIas coctapisomas onochepon», «DakTopsl Jerpaganum
nouBy, «llapHukoBeiii 3¢pdexT», «DPaKTOpPhl PAAMOAKTHBHOTO 3arpssHeHus Ouochepb», «OOmas
CTpykTypa Omocdeps», «PacmpocTpanenue xu3Hu B Ouocdepe», «O30HOBBIA dKpaH Ouocheps»,
«Kpyrosopot yriepoaa B 6uocdepe», «KpyroBopoT a3ora B IpUpoIe».

Ob6opynoBanue: MoJenb-anmInKanyst « Tunuanbie OMOIEHO3bI», repoapuit
«Pacturensubie COO00IIECTBAY, KOJUIEKIINU «buorieno3, «Bpenurtenu BaKHEHIIINX
CEJIbCKOXO03SHUCTBEHHBIX KYJIBTYpP», TepOapuu U KOJUICKIIUN PACTCHUIN U KUBOTHBIX, MIPUHAJICKAIINE K
pa3HBIM JKOJIOTMYECKMM TpymnmnaMm ojaHoro Buaa, Kpacnas knura Poccuiickoii ®enepanuu,
U300paXeHUS OXPaHsIEMbIX BUJOB PACTCHHIA U KHUBOTHBIX.

IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI
11O BUOJIOI'MX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHMUSA

Coraacno ®I'OC COO ycranaBiIMBalOTCs TPEOOBAHUS K PE3YJIbTaTaM OCBOCHUS 00yJarOIIUMUCS
IIpOrpaMM CpeaHero o0I1ero 00pa3oBaHus: JNYHOCTHBIM, METAIIPEIMETHBIM U IPEAMETHBIM.
JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKType TMYHOCTHBIX PE3yIbTAaTOB OCBOCHHUS NpeAMETa «bHOJIOTH) BBIAEICHBI CIECIYIOLINE
COCTABJISAIONIME: OCO3HAHKUE 00OYUYAIOIIMMUCS POCCUICKON I'pa)kIaHCKOW UJCHTUYHOCTH - TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATENBHOCTH U CaMOONPEAETICHHI0, HalIMYMe MOTHBAlUM K OOYYEHHIO
Ouosiorny, IEJICHANPABICHHOE PAa3BUTHUE BHYTPEHHUX YOSKICHHMH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LICHHOCTEN U UCTOPHUYECKUX TPAJULHM pa3BUTUS OMOJIOTMYECKOI0 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh
00y4aromuxcst PyKOBOACTBOBAaTbCS B CBOCH JESATEIBHOCTH IEHHOCTHOCMBICIOBBIMH YCTAHOBKAaMH,
IOPUCYUIMMHU CHUCTEME OHMOJIOIMYEeCKOro oOpa30BaHMs, HAIMYME SKOJIOTMYECKOTO IMPaBOCO3HAHMS,
CIOCOOHOCTH CTaBUTH LIEJIH U CTPOUTH KU3HEHHBIC MJIaHBbI.

JIMuHOCTHBIE Pe3yNbTaThl OCBOEHUS MpeaMeTa «bruosorusy JoCTUrarTCes B €IMHCTBE Y4eOHOU U
BOCIIMTATEIbHOW  JEATEIBHOCTM B COOTBETCTBUM € TPAaJULUOHHBIMM  POCCHUHCKHMH
COLIMOKYJIBTYPHBIMH, HMCTOPHUYECKUMU U JYXOBHOHPABCTBCHHBIMH IICHHOCTSIMH, IIPUHATBIMH B
o0miecTBe TMpaBWJIaMH M HOPMaMHM TOBEJCHHS U CIIOCOOCTBYIOT IpOLIECCaM CaMOIO3HAHMSA,
CaMOBOCIIMTAaHUSI M CaMOPa3BUTHsA, PAa3BUTHS BHYTPEHHEH TIO3MLIMHM JIMYHOCTH, IAaTPUOTHU3MA,
YBa)XEHHUsI K 3aKOHY U IIPaBOIOPSIIKY, YETIOBEKY TPYy/Ja U CTApIIEMY IOKOJIEHUIO, B3AUMHOIO YBAKEHUS,
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OepeKHOr0 OTHOMIICHUS K KYJIbTYPHOMY HACIEAMI0O M TPAJWIUSAM MHOTOHAIMOHAJIBHOTO Hapoja
Poccuiickoit denepanuu, npupoie U OKpyKarouen cpee.

JIMYHOCTHBIE pPE3YNbTaThl OCBOCHHMS Y4eOHOro mpeamera «bBHOJOrHsS» MODKHBI OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarolIuXcCsi PYKOBOJCTBOBAThCA CGHOPMHPOBAHHOW BHYTPECHHEH
NO3ULMEH JTHMYHOCTH, CHCTEMON LEHHOCTHBIX OPHUEHTAIMH, MO3UTHBHBIX BHYTPEHHHUX YOCKICHHIA,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM LEHHOCTSAM POCCHICKOro OOIIEeCTBa, pacIIdpeHHe >XKU3HEHHOTO
ONbITa M ONBITA ACATEIBHOCTH B IPOLECCE pealu3alMl OCHOBHBIX HAINpPaBICHUM BOCIUTATEIbHOU
JeATEIbHOCTH, B TOM YHUCIIE B YAaCTHU:

1) rpaxknanckoro BocnuTanus:

C(OPMHUPOBAHHOCTh T'PAKIAHCKOW MO3UIMH OOYYAIOIIErocss Kak aKTHBHOTO M OTBETCTBEHHOI'O
YJIeHa POCCUIICKOTO 00IIIeCTBa;

OCO3HAHUE CBOMX KOHCTHTYIIHOHHBIX MIPaB M 005A3aHHOCTEH, yBaXKEHHE 3aKOHA M MTPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW JEATENBHOCTH MpPHU CO3JAaHUM YYEOHBIX IPOEKTOB,
pCIICHNH YUeOHBIX U TIO3HABATENLHBIX 33/1a4, BBIIOJHEHHH OMOIOTMYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh OMPENeNATh COOCTBCHHYIO MO3MIIMIO 1O OTHOIICHHIO K SIBJICHUSM COBPEMCHHOM
SKH3HH U OOBSICHATD €€;

YMCHHUC YUYUTBIBATH B CBOHUX HeﬁCTBHHX HGO6XO,Z[I/IMOCTB KOHCTPYKTUBHOT'O B3aHMOI[eﬁCTBH5I
JFOJIEH ¢ pa3HBIMH YOSIKIACHUSIMH, KYTbTYPHBIMU IIEHHOCTSIMU M COIUATTBHBIM TTIOJI0KECHHEM;

T'OTOBHOCTbH K COTPYAHUUICCTBY B mponecce COBMECCTHOT'O BBITIOJIHCHU A y‘-Ie6HBIX,
MIO3HABATEIbHBIX M HCCICIOBATEIbCKUX 3a/1ad, YBOKUTEIBHOTO OTHOIICHHS K MHEHHIO OIIMOHEHTOB
npu 00CYXJICHUH CITIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJICPIKAHMS,

TOTOBHOCTh K T'YMaHUTAPHOH U BOJIOHTEPCKOM JAEATEIBHOCTH;

2) naTPHOTHYECKOr0 BOCHHTAHUS:

c(OPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOH WACHTUYHOCTH, NATPUOTH3MA, YBAXKEHUS K
CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH miepes; PoauHoil, ropaoctu 3a cBOM Kpai, cBoro Poauny,
CBOM SI3BIK M KYJIBTYPY, IPOILJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOUIIEHWE K MNPUPOJHOMY HACIEAUI0O W MaMATHUKAM MPUPOABI, JOCTHXXKEHUAM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHWBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBJICHHE M pPa3BUTHE OWOJIOTHH,
MOHMMAaHUS 3HAYEHUsI OMOJIOTUH B TIO3HAHHWH 3aKOHOB MPHUPOIBI, B KU3HU YETIOBEKA U COBPEMEHHOTO
00111eCTBa;

uzeiHast yOe:KIEHHOCTh, TOTOBHOCTh K CITYXXEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 32 €T0
cynp0y;

3) AyXOBHO-HPABCTBEHHOI'O BOCIIHTAHMSI:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUHUCKOTO HApOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIOCOOHOCTh OLICHMBATh CUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHHS, OPHUCHTHPYSICh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U IIEHHOCTH;

OCO3HAHWE JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYMBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POAMUTENSIM, CO3/JaHHI0 CEMbH Ha OCHOBE OCO3HAaHHOTO
MIPUHSTHUS IEHHOCTEH CEMEMHOM KM3HU B COOTBETCTBUU € TPAAULIUSIMU HapoaoB Poccuu;

4) 3cTeTHYecKOro BOCHHUTAHMSA:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIOYas JCTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHI;

MMOHUMaHUE SMOLMOHAIIBHOTO BO3CHCTBHS KUBOW IMPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPa)KEHUIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHUE MPOSBISTH KauecTBa
TBOPYECKOMN JIMYHOCTH;
5) ¢dusuyeckoro BocnuTanus, (GOPMHPOBAHHS KYJLTYPbI 310POBbS M 3MOIHOHAJIBLHOIO
Os1aromostyqusi:

MOHUMAaHWE W pealn3alus 370pOBOTO M 0e30macHOro o0pas3a JKM3HU (30pOBOE MHTAHUE,
COONIOZICHHE THUTMEHWYECKUX TMPaBWJI U HOPM, COQIAHCUPOBAHHBIM PEXHUM 3aHITHUA W OTIbIXA,

14



®enepanpHas padouast nporpamma | buonorus. 10-11 knaccst (6a30BbIil ypOBEHB)

perynsipHas puU3NYECKask aKTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (DH3UYECKOMY M TICUXHYECKOMY 3JI0POBBIO;

MOHUMAHHUC LNCHHOCTU IMPaBUJI MHAWUBUAYAJIBHOTO W KOJIJICKTUBHOI'O 6630HaCHOI‘O IIOBCACHUS B
CUTYAIHSX, YTPOXKAIOIIUX 3I0POBBIO U YKH3HH JFOJICH;

OCO3HAHHME TIIOCJIEACTBUHA W HENPUATHS BPEIHBIX NPUBBIUEK (YIMOTPEOJICHHUS —alKOToJs,
HapKOTUKOB, KypeHUs);

6) Tpynosoro Bocnuranmus:
TOTOBHOCTB K TPYZY, OCO3HaHUE IEHHOCTH MacTepCTBa, TPYAOI00HE;
TOTOBHOCTh K AKTHUBHOW JESTEIbHOCTH TEXHOJIOTMYECKOH M COIUAIbHOW HANpaBIeHHOCTH,
CIOCOOHOCTh HHUITUUPOBATD, TUIAHUPOBATH U CAMOCTOSITEIIHHO BBIITOJHATH TAKYIO IESTEITLHOCTH;
UHTEpEC K pasauuHbiM cdepam TpodecCHOHATBHON NeATeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOODP OymyIeit mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC TIIaHbI,
TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKEHUHU BCEH KHU3HH;

7) 3K0J0rHYecKOro BOCIHTAHHUSA:

9KOJIOTHYECKHU 11eJIecO00pa3Hoe OTHOLICHHE K NMPUPOJE KaK UCTOYHUKY JKU3HHU Ha 3eMjie, OCHOBE
€€ CylLIEeCTBOBAHUS;

MOBBIIIEHUE YPOBHS KOJIOTHYECKON KYJIBTYPBI: pUOOpETEHUE OIbITA
MJIAHUPOBAHUS TOCTYIKOB U OLIEHKH MX BO3MOKHBIX MOCTEACTBUM ISl OKPYKAIOIIEH CPeibl;

OCO3HaHHUE TTI00aJIBbHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U yTel UX pelieHus;

CIIOCOOHOCTh WCIOJB30BaTh MPHOOpETacMble MPU M3YUYEHUU OMOJOTHHM 3HAHUS U yMEHUS IMPHU
pelieHud mpoOsieM, CBSI3aHHBIX C PalUMOHAIBHBIM MPUPOAOINOJIB30BaHUEM (COOIIO/IEHNE TPaBUI
MOBEJICHUSI B MPHUPOJE, HANPABICHHBIX HAa COXPAaHEHHE PABHOBECHS B IKOCHUCTEMAaX, OXpaHy BHJOB,
JKOCHUCTEM, Onochepsl);

AKTUBHOE HEIPUATHE IEUCTBUN, NPUHOCAIIMX BpPEI OKPYKAKOLIEH NPUPOJHOWU Cpele, YMEHHUE
MPOTHO3UPOBATh HEOIArOMPUATHBIE SKOJIOTHMYECKHUE MOCIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U
npeaoTBpanaTh ux;

HaJIU4ME€ PA3ZBUTOIO  3KOJIOTMYECKOTO  MBIIUIEHUs, 3KOJIOTMYECKOW KYJIbTYpBlL, OIbITa
JEATETbHOCTH SKOJIOTMUYECKOM HANpaBJIEHHOCTH, YMEHUSI PYKOBOACTBOBATHCA UMH B MO3HABATEIBHOM,
KOMMYHUKAaTUBHOM W COLMAJIIBHOM NMPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTHYECKOW AESITEIBHOCTU
HKOJIOTUYECKON HAINPaBICHHOCTH;

8) uennocTu HayyHOro mozHAHMN:

c(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS
HAYK{ U OOIECTBCHHOH MPaKTUKH, OCHOBAaHHOTO Ha JAMAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJIUKYJIHTYPHOM MHpE;

COBEPILICHCTBOBAHHUE S3BIKOBOM W YHTATENLCKOW KYJIBTYPHl KaK CpEICTBA B3aMMOJCHCTBHSI
MEX/1y JIOIbMH U TIO3HAHUSI MUPA;

noHUMaHue crnenudukn OWOJOTMM KaK HayKH, OCO3HaHuUS €€ ponu B (GopMUpOBaAaHUHU
palMoOHAIBFHOTO HAYYHOTO MBIIIJICHUS, CO3JJaHUH LEJIOCTHOTO MPEICTaBICHUS 00 OKPYKAIOLIEM MHUpE
Kak O €JMHCTBE MPHUPOJbI, YeJOBEKa M OOIIECTBAa, B TO3HAHUHM TPUPOIHBIX 3aKOHOMEPHOCTEH W
pelIeHn: podIeM COXpaHEHUs PUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JIJISi COBPEMEHHOHN IMBHIIM3AIMH: 00ECIICYCHHUST HOBOTO
YPOBHSI DPa3BUTHS MEAMLMHBI, CO3JaHME NEPCHEKTHBHBIX OMOTEXHOJOIMH, CIIOCOOHBIX pelaTh
pecypcHBIe POOJIEMBI Pa3BUTHS YEJI0BEYECTBA, TIOMCKA MyTeH BBIX0/1a U3 TIIO0ATBHBIX AKOJIOTUYECKUX
npobiemM u obecneueHHs] Mepexoja K YCTOWYMBOMY pa3BHTHIO, PAIlMOHAIBHOMY HCIOJIb30BAHUIO
NPUPOHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHJAPTOB KHU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYEHHUH OMOJIOTMYECKUX 3HAHUW B IENAX MOBBIIICHUS OOIIeH
KYJBTYPBI, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, KaK COCTAaBHON YacTh (DYHKIIMOHAIBHOW TPaMOTHOCTH
oOyyaromuxcsi, GOpMUPYEMOH P N3YUYEHUH OUOIOTHH;

NOHMMAaHHWE CYIIHOCTH METOJOB TIIO3HAHMS, WCIOJIB3YEeMbIX B €CTECTBCHHBIX HayKax,
CMOCOOHOCTH MCIOJIB30BATh MOIyYaeMble 3HAHUA ISl aHAIN3a U OOBSICHEHUS SIBIICHUM OKpYKaIOIIEero
MHUpa ¥ TPOHMCXOJSAIINX B HEM M3MCHCHUH, YMEHHE JellaTh OOOCHOBAaHHBIC 3aKIIOYCHUS HAa OCHOBE
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HAyYHBIX ()AaKTOB ¥ MMEIOIIUXCS TaHHBIX C IEIBIO MOJIYUYEeHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCIIOJIb30BaTh OMOJIOrMYECKUE 3HAHUS Ul pelleHHs] mpoOiieM B
PEATbHBIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHHWE LIEHHOCTH HAay4HOH JAeSITeIbHOCTH, TOTOBHOCTH OCYHIECTBIATH IMPOEKTHYIO H
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CITOCOOHOCTH K HENPEPHIBHOMY OOPA30BaHMIO U CaMOOOPa30BaHUIO, K aKTUBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C JKU3HEHHBIMU MOTPEOHOCTSIMH.
METANPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHble pe3yJabTaThl OCBOSHHS Yy4yeOHOro mpeamera «bHOOTHS» BKIIOYAIOT:

3HaYUMBbIe 1)1 (POPMUPOBAHUS MUPOBO33PEHHS 00YUaIOIINXCS
MEXIUCIUIUTMHAPHBIE (MEXKIPEIMETHbIE) OOIICHAYYHbIE TMOHATHS, OTPAXKAIOUINE IEJIOCTHOCTD
HAyYHOW KapTUHBI MUpa U crenuuKy METOJO0B MO3HAHUS, MCIOJNb3YyEMbIX B €CTECTBEHHBIX HayKax
(BemiecTBO, DJHEPrus, SBJICHHE, TMPOLECC, CHUCTeMa, Hay4HbIi (aKkT, MNPUHIUN, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHS, HCCIIEI0BaHNE,
HaONMO/IeHNe, W3MEPEHHe, JKCIEPUMEHT U JPYruxX), YyHHBEpcajbHbICe ydeOHBIE JCHCTBHS
(mo3HaBaTeIbHBIC, KOMMYHUKATUBHBIE, PETYJISATUBHBIC), obecrieunBaronue
dbopMupoBaHre (QYHKIHOHATHHOW T'PAMOTHOCTH M COLMATBHONW KOMIIETEHIIMH OOydJaromuxcs,
CIIOCOOHOCTh OOYYaIOIIMXCS UCIHOJB30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE, MHUPOBO33pEHUYECKUE
3HaHUS M YHUBEPCAJIbHbIC YUeOHBIC IEHCTBHS B TO3HABATEIBHOM U COLMAIIbHOM MIPAKTUKE.
Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe JeliCTBUS
ba3oBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh M aKTyalH3WpoBaTh MpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHHM 3HAHUW NPUEMBI JIOTMUECKOTO MBIIUICHUS (aHaiu3a, CHUHTE3a,
CpaBHEHHUsI, Kiaccupukanmuu, 06001IeHNUs ), pACKPBIBATH CMBICIT OMOJIOTUYECKUX MOHSATHH (BBIICIATH UX
XapaKTepHbIEC MPU3HAKU, YCTAaHABIUBATH CBSI3U C IPYTUMU MOHATUSAMU);

OTIPEICIIATh ENH JESTEIILHOCTH, 3a/laBas MapaMeTphbl U KPUTEPUU UX TOCTHIKEHUS, COOTHOCHUTH
pe3yNbTaThl JESTEIBHOCTH C TOCTABICHHBIMH LIETISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKHUE TOHITHS ISl O0BsICHEHUS (DAKTOB U SBICHUM KUBOU MPUPOJIBL;

CTPOUTH JIOTUYECKHE pacCyXAeHHs] (MHAYKTUBHbBIC, NEAYKTHUBHbBIC, [0 AHAJOTUH), BBISABIATH
3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPHUBACMBIX SIBICHUSX, (OPMYIUPOBATH BHIBOABI U
3aKIJIIOUEHUS;

NPUMEHSTh CXEMHO-MOJITTBHBIC CPEACTBA [JJsl TPEICTABICHHS CYIIECTBEHHBIX CBSI3CH W
OTHOIIEHUHA B H3y4aeMbIX OHOJIOIMYECKHX OOBEKTax, a TakKe NPOTUBOPEUYHI pa3zHOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIaH peuieHus] mpoOjemMbl ¢ Y4ETOM aHalIM3a HMMEIOIIMXCS MaTepHalIbHbIX WU
HEMaTepUaTbHBIX PECYpPCOB;

BHOCHUTb KOPPEKTUBBI B JIEATEIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YyJIbTATOB LIEJISM, OLICHUBATh
PHUCKHU TTOCTIEACTBHIA NeSTEILHOCTH,

KOOPAMHHUPOBaTh M  BBINOJNHATH pabdOTy B  YCIOBUAX pEalIbHOrO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOJIEM.
ba3oBble ucciieoBare/ibCKue 1eMCTBUSA:

BJIa/IeTh HaBbIKAMH Y4eOHO-MCCIIEIOBATEIbCKOM W TPOEKTHOW JEsTeNbHOCTH, HaBbIKaMHU
paspemnieHus mpoosieM, CHOCOOHOCTBHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHUS
MPAKTUYECKHX 3a7ay, IPUMEHEHHUIO Pa3IMYHbIX METOOB [TO3HAHUS;

UCIIONIb30BAaTh PA3JIMYHBIC BHJBI JIEATEIHLHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUS, €ro
MHTEPIIpETANU, TPeo0OpPa30BaHUI0 U MPUMEHEHHUIO B yUE€OHBIX CUTYaIUsAX, B TOM YHCIIE IPU CO3JaHUHI
y4eOHBIX ¥ COIUAIBHBIX TPOEKTOB;

dbopMUpOBAaTh HAyUHBIM THUN MBIIUICHUS, BJIaJE€Th HAYYHOM TEPMUHOJIOTUEH, KIIIOUYEBBIMU
MOHITHSIMA U METOJIaMU;
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CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4ydl B 0OOpa30BATENBHON JEATEIBHOCTH U
AKHU3HEHHBIX CUTYaLUsX;

BBISBIISITH IPUYMHHO-CIIEJICTBEHHBIEC CBS3M U aKTyaJHU3UpPOBATh 3a/1ady, BBIJBUTATh TUIIOTE3Y €€
pelleHus, HAXOIUTh apryMEHThl AJIs JJ0Ka3aTelbCTBA CBOMX YTBEPXKIEHUH, 3a7aBaTh NapaMeTpbl U
KPUTEPHU PELICHHUS;

aHAJIU3UPOBATh MOJYYEHHbIE B XOJ€ PELICHMs 3aJa4yl Pe3yibTaThl, KPUTHUECKU OLICHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLIEHUBATh IPUOOPETEHHBIHN OIBIT;

OCYILIECTBIISITh LIEJICHANIPABICHHBIM IMOUCK TEpeHoca CpeJICTB M CIOCOOOB JCWCTBUS B
poeCCHOHABHYIO CPENy;

YMETh MIEPEHOCUTH 3HAHUS B MIO3HABATEIBHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEEATEIbHOCTH;

YMETb MHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC WU, MIpeJIaraTb OPUTrHHAIBHBIC TOIXOAbI U PEIICHHS], CTAaBUTh MPOOIEMbI U
3aj7jauyl, JOIyCKAIOIUe aJIbTEPHATUBHBIE PELICHHUS.

Pabora ¢ nnopmanmeii:

OPHUEHTHPOBATHCS B PA3IMUHBIX UCTOYHUKAX WH(GOpMAIUHU (TEKCTE y4eOHOTO TOCOOHs, HAyIHO-
HOMYJSIPHOM JIHUTEpaType, OMOIOTUYECKHX CIOBapsIX U CIPAaBOYHHKAX, KOMIBIOTEPHBIX 0a3axX JaHHBIX,
B lHTepHeTe), aHanmu3upoBaTh HH(OPMALMIO Pa3IMYHBIX BUIOB U (POPM IpPEICTaBICHUS, KPUTUUECKU
OLICHUBATh €€ JT0CTOBEPHOCTh M HEITPOTHBOPEUYNBOCTH;

(GopMynHupoBaTh 3ampockl M TNPUMEHATH pa3IMUYHBIE METOABl IPU MOHCKE U O0TOOpe
O6uonornyeckoit HH(GopMaIK, He0OXO0AMMOM ISl BHIIOJHEHUS y4eOHBIX 3a/1a4;

npuoOpeTaT  OMBIT  MCIOJIB30BAaHUS ~ MH(POPMALMOHHO-KOMMYHUKATHUBHBIX  TEXHOJIOIMH,
COBEPILEHCTBOBATH KYJIbTYPY aKTUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANTBHYIO (POPMY MpeacTaBiIeHUsT OMOJOTUUECKONW WH(OpMAIUU
(cxembl, rpaduKH, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U JPYToe);

UCIIOJIb30BaTh HAYYHBIN A3BIK B KAUECTBE CPEJCTBA NP paboTe ¢ Oronornyeckoil HHpopmaruei:
OPUMEHATh XUMHUYECKHe, (PU3NYECKHe U MaTeMaTHYeCKie 3HaK1 U CUMBOJIbI, (popMyiiel, abOpeBuaTypy,
HOMEHKJIaTypy, UCIIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJIATHOCTH;

BJIAaJICTh HAaBBIKAMU PACIO3HABAHUS M 3alMTHl MHPOpMaLnU, WHGOPMAIIMOHHON 0€301macHOCTH
JUYHOCTH.

KoMMyHUKAaTHBHBbIE YHHBepcalbHble Y4eOHbIe qelicTBHA
Oo0wmenue:

OCYILECTBIISITh KOMMYHHMKAIIMM BO BceX c(epax >KU3HM, aKTUBHO y4acTBOBATh B JUAJIOTE WIIH
JUCKYCCHM IO CYLIECTBY OOCYXJIaeMoi TeMbl (yMEHHE 3a/laBaTh BOIIPOCHI, BBICKA3bIBATh CYXKACHUS
OTHOCHTEJIBHO BBITIOJHEHUS IpeasiaraéMoi 3a7aui, yIuThIBaTh HHTEPECHI U COTJIACOBAHHOCTD MO3ULIUN
JPYTUX YYaCTHUKOB JAMAJ0ra WIH JUCKYCCHH);

pacro3HaBaTh HeBepOaJIbHBIE CpeAcTBa OOIICHMS, NMOHMMATh 3HAUYEHHE COIMAJIbHBIX 3HAKOB,
IPEANOCHIIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CUTYyalUil, yMeTb CMsr4aTb KOH(JIUKTBI U BECTH
IIEPErOBOPHI;

BJIAJICTh PA3JIMYHBIMHU Crloco0amMM OOIIEHUS M B3aUMOJCHCTBUSA, MOHMMATh HaMEPEHUs IPYTux
JIO/IeH, IPOSIBIISATh YBAXKHUTEIBHOE OTHOLIEHUE K COOECEHUKY U B KOPPEKTHOH popme hopMyIrpoBaTh
CBOHU BO3PaXEHHUS;

Pa3BEPHYTO U JIOTMYHO M3JaraTh CBOIO TOUKY 3PEHUS C UCIOJIH30BAHUEM SI3BIKOBBIX CPEJ/ICTB.
CoBMecTHas1 1eSITeIbHOCTD:

NOHUMAaTh M HCIOJB30BAaTh IPEUMYIIECTBA KOMAHAHOM M HMHIUBHUAYaJbHOH pabOTHI INpHU
perieHur OUOJIOTHYECKON TPOoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MTPUMEHEHHUS TPYIMIOBBIX (HOpM
B3aMMO/JICHCTBUS NIPU PELICHUN y4eOHO! 3a1au;

BbIOMpPAaTh TEMATUKYy M METOABI COBMECTHBIX JEHCTBMM C Y4€TOM OOILMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)K/I0TO WIeHA KOJUIEKTHBA;

IPUHUMATh €I COBMECTHOM J€SITE€IbHOCTH, OPraHU30BbIBATh U KOOPIUHUPOBATH AECUCTBUS 110
€€ JOCTMXKEHUIO: COCTAaBIATH IUIAH JEHUCTBHM, PACIPEIEIATh PONM € y4ETOM MHEHUN Y4YaCTHUKOB,
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00CyXIaTh pe3yIbTaThl COBMECTHOU pabOTHI;

OLICHMBAaTh KaueCTBO CBOETO BKJa/Ja W KaXXJOTO Y4YacCTHHKA KOMAaHJbl B OOMHIMI pe3ynbTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTh HOBbIE MPOEKTHI, OLIGHWBATh HJAEH C TMO3UIMH HOBU3HBI, OPUTHMHAJIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MO3UTHUBHOE CTPATErMUECKOE IMOBEJEHUE B PA3IUYHBIX CUTYaLUSX, MPOSBIATH
TBOPUYECTBO U BOOOPaKEHUE, OBITh NHUIIUATUBHBIM.

PeryasiTuBHble YHHUBepPcaJbHbIe YUeOHbIEe 1eHCTBUSA
Camoopranmn3anus:

UCIIOJIb30BaTh OMOJIOTMYECKHUE 3HAHUA JJIS BBISBICHUS MPOOJIEM U MX PEUICHHS B )KU3HEHHBIX U
y4eOHBIX CUTYAIIHIX;

BbIOMpaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHUU IIEJIEBBIE U CMBICIOBBIE YCTAHOBKHM B CBOHUX
JNEHCTBUAX M IIOCTYNKax IO OTHOIIEHHWIO K JKUBOM IPUPOJIE, CBOEMY 3J0POBBIO M 3J0POBHIO
OKPYXKAIOIIHX;

CaMOCTOSITENIFHO OCYIIECTBIIATH MMO3HABATEIbHYIO JCATEIbHOCTD, BBISBISATH MPOOJIEMBI, CTAaBUThH
u GopMyIUpOBaTh COOCTBEHHBIE 3a/1a4K B 00pa30BaTEIbHON ACSITEILHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITENIFHO COCTABIIATh IUIAH PEIHICHUS MPoOJeMbl € Y4ETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIUpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCThH 3a PEILICHHE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBaTh (OPMHUPOBAHUIO M TPOSBICHUIO IIUPOKOW SPYAMLUU B PA3HBIX 00JACTAX
3HAHWH, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTEbHBIN U KYJIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYallMsiM, BHOCHUTb KOPPEKTUBbI B JEATEIbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YNIbTATOB LENSIM;

BJIa/IeTh HAaBBIKAMM TIO3HABATEIHHOM pediekcHH Kak OCO3HAHHUS COBEpUIaeMbIX AEHCTBUM U
MBICIUTENBHBIX TPOLECCOB, UX PE3yJbTaTOB M OCHOBAaHUI, MCIIOJIB30BaTh NPUEMBI peduieKcuu JUis
OLICHKH CHUTYAaIllH, BHIOOpAa BEPHOTO PEIICHNUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO PUHUMATh PELICHUS 110 UX CHI)KEHUIO;

MPUHUMATh MOTHBBI U a@pTYMEHTHI JPYTUX IIPU aHAIHU3€E PE3yNIbTaTOB JAEATEIbHOCTH.

IIpunsiTue ceds U APyrux:

NPUHUMATD ce0sl, MOHMUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI U PTYMEHTBI JPYTUX TIPU aHAHU3E PE3YNIbTaTOB ICATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TIO3ULIUH IPYTOTO YeIOBeKa.

MNPEJIMETHBIE PE3YJIBTATHBI

[Ipenmetnbie pe3ynbTarhl ocBoeHHs mporpammbl COO mo Ouomoruum Ha 0a30BOM YpOBHE
BKJIIOYAIOT crnenuduueckue s ydeOHoro mnpeamera «buonorusi» HaydyHble 3HAHUSA, YMEHUS U
CHOCOOBI CHCTBUH MO OCBOCHUIO, MHTEPIIPETALIMHU U TPEOOPA30BAHUIO 3HAHUI, BUJIBI ACATEIBHOCTH IO
MOJIyYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHWN B PA3IMYHBIX Y4YEOHBIX CUTYyallUsiX, a TaKKe B
pEANbHBIX JKU3HEHHBIX CHUTYAIHMIX, CBSI3aHHBIX C OMOJOrueil. B mporpaMme mpenMeTHbIe pe3yinbTaThl
IPEJICTaBJICHBI 110 TOJaM 00y4YeHUSI.

[IpenmeTHble pe3ynbTaThl OCBOCHHUsI ydueOHoro mpeamera «buosnorus» B 10 KJacce JOJKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJIM OHOJIOTMHM B CHCTEME HAyYyHOrO 3HAHUS
€CTECTBEHHbIX HAayK, B (OPMUPOBAHHWU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa H
HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCHUHMCKUX M 3apyOeKHBIX YUYEHBIX- OHMOJIOTOB B DPa3BUTHE
Ouosoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeLIECHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpXKAHUE OWOJIOTMYECKUX TEPMUHOB W TOHATUHA: JKHU3Hb, KIIETKA,
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OpraHusM, MeTadoiau3M (0OMEH BEIIEeCTB M NPEBpAIllCHHE JHEPruH), TOMEOCTa3 (CaMOpEeryssius),
YpOBHEBasi OpraHM3allisl >KUBBIX CHUCTEM, CaMOBOCIIPOW3BEACHUE (PEenpOoAYKLHs), HACIEACTBEHHOCTb,
U3MEHYUBOCTb, POCT M Pa3BUTHUE;

YMEHHME u3Jaratb OWOJIOTMYECKHWE TeOopuHu (KJIETOYHAas, XPOMOCOMHAas, MYyTallMOHHa,
[EHTpaJIbHas JOorMa MOJIKYJIsIpHOI Omonorun), 3akousl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yaeHHus (0 I[EHTpaX MHOT000pa3usi W TPOUCXOXKIEHUS KyIbTypHBIX pactennii H.M. Basuioga),
OTIPEICIIATh TPAHUIIBI UX IPUMEHUMOCTH K )KHBBIM CUCTEMaM;

YMEHHE BIIaJIETh METOJaMH HAaYyYHOI'O MO3HAaHUs B OMOJIOTHHU: HAOJIIOIEHUE U OMHCAaHUE MKUBBIX
CUCTEM, TIPOIECCOB U SBICHUI, OpraHW3alusi W MPOBEICHHUE OUOIIOTHMYECKOTO OSKCIIEPUMEHTA,
BBI/IBIJKEHUE TUIIOTE3bl, BBISIBIICHWE 3aBUCHMOCTH MEXAY HCCIEAYEMbIMH BEITUYMHAMU, OOBSCHEHHE
MOJTYyYEHHBIX PE3YyJIbTaTOB, HCIIOJH30BAHHBIX HAYYHBIX TMOHATHN, TEOPUN M 3aKOHOB, YMEHHUE JIeaTh
BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YyIbTaTOB;

YMEHHE BBIICIATh CYIICCTBCHHBIE NPHU3HAKA BHPYCOB, KIETOK MPOKAPUOT M IYKAPHOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH MPOLECCOB: OOMEHa BEIIECTB M
NpeBpaIleHs] JHEPTHH B KIETKE, (OTOCHMHTE3a, IUIACTUYECKOTO0 M JHEPreTUYecKOoro oOMeHa,
XEMOCHHTE3a, MHUTO03a, MeEHO03a, OIUIOJOTBOPEHUS, DPA3MHOXKEHUS, HWHAWBHUIYAJIBHOTO PpPa3BUTHS
opraHu3Ma (OHTOTEHE3);

YMEHHE MPUMEHATh IIOJIyYeHHbIE 3HaHUSA JUIs1 OOBSCHEHUS OHOJOTMYECKHX IMPOLIECCOB U
SIBIICHUW, JJI TIPUHSITHS MPAKTUYECKUX PEIICHUN B TMOBCEAHEBHOW KHU3HU C IIENIbIO OOecreueHus
0€30MacHOCTH CBOETO 3J0POBbSl U 3J0POBbSI OKPYKAIOLIUX JIIOAEH, COOMIOJEHUS HOPM IPaMOTHOTO
MOBEJICHUS B OKpPYXKamIIed MNPUPOAHONW cpelne, NMOHMMAaHHE HEOOXOJWMOCTH WCIIOIh30BAHUS
JOCTHKEHUI COBPEMEHHON OMOIOTHH U OMOTEXHOJIOTH JIJIsl pAallMOHATIBHOTO MPUPOAONOIb30BAHNUS;

YMEHHE pelIaTh JEeMEHTAPHbIC TEHETHUECKUEe 3a/1a4l Ha MOHO- U JTUTHOPHUIHOE CKpEIIMBaHUE,
CIICTUICHHOE HACJIeIOBaHUE, COCTaBISATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUSA IJIA TpPEICKa3aHUs
HACJICIOBAHMSI IPU3HAKOB Y OPTaHU3MOB;

yYMEHHUE BBITIOJHATH JJA0OPATOPHBIE W MPAaKTHUYECKUE pabOThI, COOIIOIATh MPaBUIa MPU padoTe ¢
y4eOHBIM U JTa0OpaTOpHBIM 000PYIOBAHUEM;

YMEHHE KpPUTHYECKH OILEHUBATh M HWHTEPIPETHPOBATH HHPOPMAIMIO OHOJIOrHYECKOTO
COJIep>KaHusl, BKIIOYAIONIYIO TICEBAOHAYYHBIC 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB (CPEICTBA MAaCCOBOMA
uH(pOpMallii, HAyYHO-TTOMYJISIPHbIE MaTepUalbl), 3STUYECKUE aCHEKThl COBPEMEHHBIX HCCIIEIOBAHUN B
OMOJIOrNH, MEIUIIMHE, OMOTEXHOJIOTHH;

yYMEHHUE CO37]aBaTh COOCTBEHHBIC MMCHhbMEHHBIC U YCTHBIE COOOIIEHUs, 00001Iass OMOIIOTHIECKYIO
uH(OPMAIINIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HCIIOIH30BAaTh MOHSATHITHBIN anmapaT OUOIOTHH.

[IpeameTHBIE pe3ynbTaThl OCBOCHHUSI ydeOHOTO Tpenmera «buomnorus» B 11 Kjacce T0DKHBI
OTpaXkaTh:

c(OpMHUPOBAHHOCTh 3HAHUH O MecTeé U POJM OWOJIIOTHUHM B CHUCTEME HAYYHOrO 3HAHHS
€CTECTBCHHBIX HAyK, B (OPMUPOBAHHWU COBPEMECHHON €CTECTBEHHO-HAYYHOW KApTUHBI MHUpA H
HAyYHOTO MHPOBO33pPEHUS, O BKJIAJ€ POCCUUCKHX U 3apyOekHBIX Y4YEHBIX- OMOJIOrOB B DPa3BUTHE
Ouonoruu, PyHKIMOHAIBHON TPaMOTHOCTH YEIIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pPacKpbIBaTh COJEp)KaHHWE OMOJOTMYECKHMX TEPMHUHOB U TOHATUMN: BUI, MOMYJISAIUS,
reHo(OH A, IBOMIONMS, ABUXKYIIHE CHIBI ((haKTOPHI) BOJIONWHU, MPHCIOCOOICHHOCTh OpPTraHU3MOB,
BUJI000pa3oBaHue, IKOJIOTUYECKHE (DAKTOPBI, IKOCHCTEMA, MPOIYLEHThl, KOHCYMEHTBI, PEIyLEHTHI,
[[ENU MUTAHUS, YKOJIOTUYeCKas MIpaMuia, OMoreonenos, buocdepa;

yYMEHHE HM3j1araThb OMOJOTrHYecKre Teopuu (dBononuoHHas teopus Y. JlapBuHa, cuHTEeTHYeCKas
TEOpHsl IBOJIOILNH), 3aKOHBI M 3aKOHOMEPHOCTH (3apojsimieBoro cxoacrsa K.M. Bbapa, uepenoBanus
TJIaBHBIX HamparieHui u nytei sBomonuu A.H. CeseprioBa, yuenus o ouochepe B.M. Bepnaackoro),
OTIPEICIISATh TPAHUIIBI UX IPUMEHUMOCTH K )KHBBIM CUCTEMaM;

YMEHHE BIIaJIETh METOJaMH HAYYHOI'O MO3HAaHUS B OMOJIOTHHU: HAOJIIOIEHUE U OMHCAaHUE MKUBBIX
CUCTEM, TPOIECCOB U SBICHUI, OpraHW3alusi W TMPOBEICHHE OUOIIOTHMYECKOTO SKCIIEPUMEHTA,
BBI/IBIJKEHUE TUIIOTE3bl, BBISIBIICHWE 3aBUCHMOCTH MEXAY HCCIEAYEeMbIMH BETUYMHAMU, OOBSICHEHHE
MOJTyYEHHBIX PE3YyJIbTaTOB, MCIIOJH30BAHHBIX HAYyYHBIX TMOHATHN, TEOPUN M 3aKOHOB, YMEHHUE JIelaTh
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BBIBOJIbI HA OCHOBAHUH TOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJCNATh CYIIECTBEHHbIE IPU3HAKK CTPOCHUS OUOJIIOTUYECKUX OOBEKTOB: BHJIOB,
HOMYJSIUH, MPOIYLIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOTEOLEHO30B M 3KOCUCTEM, OCOOCHHOCTHU
IPOLIECCOB:  HACJIEJACTBEHHOW  HM3MEHYMBOCTH, €CTECTBEHHOrO  OTOOpa,  BHI000pa3oBaHMS,
IPUCIOCOOICHHOCTH OPraHU3MOB, JCUCTBUS SKOJOTHYECKUX (AKTOPOB Ha OpPraHM3MBI, MEpeHoca
BEIIECTB U IOTOKA SHEPTrUU B IKOCHCTEMAaxX, AHTPOINOTEHHBIX H3MEHEHUH B 3KOCHCTEMax CBOEil
MECTHOCTH, KPYrOBOPOTa BELIECTB U OMOT€OXUMHUECKUX ITUKIOB B Ouocdepe;

YMEHHE TMPUMEHATh IIOJIyYeHHbIE 3HaHUS [UIs1 OOBSCHEHUS OHOJOTMYECKHX IMPOLIECCOB U
SIBIICHUU, JJI TPUHSITHS MPAKTUYECKUX PEIICHWN B TMOBCEAHEBHOW KHU3HU C IIENIbI0 OOecrieueHust
0€30MacHOCTH CBOETO 3J0POBbSl U 3J0POBbSI OKPYKAIOLIUX JIOACH, COOMIOJEHUS HOPM IPaMOTHOTO
NOBEJICHUS B OKPY)KAIOWIEH NPUPOAHON cpele, MOHMMaHUE HEOOXOJUMOCTH HCIOJIb30BAHUS
JOCTHKEHUI COBPEMEHHOMN OMOJIOTHH sl pallMOHAIBHOTO MPUPOA0IOIB30BAHUS;

YMEHHUE pelIaTh 3JIeMEHTapHble OMOJIOrMYEeCKHEe 3a/1a41, COCTABIATh CXEMbl IIepeHOCca BEIIECTB U
SHEPTHH B DKOCUCTEMaX (IIeTIH MUTAHMS ),

YMEHUE BBITIOIHATD JIAOOpAaTOPHBIEC U MPAaKTUUYEeCKUe paboThl, cOOMI0NATh MpaBUiIa Mpu padboTe ¢
y4eOHBIM U Ta00PaTOPHBIM 000PYAOBaHUEM;

YMEHUE KPUTHUYECKH OICHMBATh M HMHTEPIPETUPOBATH HHGOPMAIMIO OHOIOTHYECKOTO
CoJIepKaHusl, BKJIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHUS U3 PA3IMYHBIX UCTOYHUKOB (CPEICTBA MAacCOBOM
uHpOpMaLlUK, HAyYHO-TIOMYJSIPHbIE MAaTepualbl), paccMaTpuBaTh IJIOOATbHBIE SKOJIOTUYECKHE
po0JIEMbI COBPEMEHHOCTH, (hOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO IMO3HITHIO;

YMEHHUE CO37aBaTh COOCTBEHHBIC MMCbMEHHBIE U YCTHBIE COOOIIEHHs, 000011asi OMOIOTHIECKYIO
MH(}OPMAILIMIO U3 HECKOJIbKUX HCTOUYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATHIHBIN anmnapaT OUOIOTHH.
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10 KJIACC
KonuuectBo
Ne i/m HauMeHOBAHHE PA3IEIOB i 4ACOR [IporpammHoe conepxanue OcHOBHBIE BUIBI ACSITETLHOCTH 00YJaIOIINXCS
TeM y4eOHOTo npeameTa
Tema 1. buoJsiorusi Kak HayKa
1.1 |buosorus B cucTeMe HayK 1 PackpbiBaTh coep:kaHie TEPMUHOB U TTOHSITHIA:
Hay4HOE MUPOBO33pEHHE, HayYHasl KapTUHA MUpa,
Hay4YHBI METOJI, TUIIOTE3a, TEOPUSL, METOIbI
CCIIeOBaHUsI.
XapakTepru30BaTh OMOJOTHIO KaK HAYKy, €€ MECTO
buonorus kak Hayka. CBsi3u OMOJIOTHU C 1 POJIb CPEAN IPYTHX CCTCCTBCHHBIX HAYK.
OGIIECTBEHHBIMH, TEXHHYECKHMHU H JPYFHMH [lepeuncnsts pa3aenbl OMOJIOrHH B COOTBETCTBUE
€CTECTBEHHBIMU HayKaMu, (pUI0copueii, © 00BeKTaMH M3y"CHUAL.
DETHTHeit, YTHKOM, SCTETHKOM 1 TpaBom. Poih HasvaaTL BaYKHEUIIINE OTPACITH 6HOHOFI/I‘IGC§HX
GUONOrHH B hOPMHPOBAHUH COBPEMEHHOIT 3HAHUH U 3a71a4M, cTosnme nepen ononorueit X XI
Hay4yHOU KapTUHBI Mupa. Cucrema B.
OMOJIOTUYECKUX HAYK.
VIemoncmpayuu:
[ lopmpemui: Y. [lapBuH, I'. Mennens, H. K.
Konbios, [Ix. Yorcon u @. Kpuk. Tabauyst u
cxemol: «MeTobl TO3HAHUS YKUBOUM MPUPOIBI»
1.2 Metoapl MO3HAHUS KUBOU 1

[IPUPOJIBI

MeToab! TO3HAHMS JKUBOU IIPUPOJIBI
(HabroIeHNE, SKCIIEPUMEHT, OTTMCAHUE,
M3MepeHue, KiraccuuKanms, MOIeTUpOBaHuE,
CTaTUCTUYECKass 00pabOTKa JaHHBIX ).

VIemoncmpavyuu:

PackpsIBaTh COAEPKAHUE TEPMUHOB U ITOHSATUM:
Hay4YHBI METOJI, METO/IbI HUCCIIEIOBAHUS.
XapakTepHu30BaTh OCHOBHBIE METO/bI TIO3HAHUS
YKMBOM MPUPOJIBL: HAOIIOJEHNE, SKCIIEPUMEHT,

OINMMCAHUC, UBMCPCHUC,
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Tabauywl u cxemvi: «MeTObI IO3HAHUS KUBOKH
[IPUPOIBIY.

VlabopamopHhusie u npakmuueckue

padomowi:

[TpakTuyeckas padora Ne 1.

«Hcrionb3oBaHKe pa3IMuHbIX METOIOB IpU
M3YYCHUH OUOJIOTUYECKUX 0OBEKTOBY

KHaCCI/I(l)I/IKaL[I/I}I, MO,Z[GJ'II/IpOBaHI/Ie,
CTaTUCTUYECKass 00paboOTKa JaHHBIX

1TOoro yacos o TeMe 2
Tema 2. 7/ KuBble cucTeMbl 1 UX OPraHU3 AU
2.1 |BHOJIOrMYECKHE CUCTEMBI, 1

[POLIECCHI U UX U3YUYCHHE

JKuble cricTeMbl (0MOCHCTEMBI) KaK MPEAMET
n3ydueHust Onosnoruu. OTau4me KUBbIX CUCTEM OT
HeopraHn4eckoi mpuposl. CBolicTBa OMoCUCTEM
1 WX pasHOOOpa3ue.

YPOBHU OpraHu3aIui OMOCHCTEM:
MOJIEKYJIIPHBINA, OPraHOUIHO- KJIE€TOYHBIM,
OpraHu3MEHHBIN, TOMYJIALUOHHO -BUIOBOM,
PKOCHUCTEMHBIN (OMO-TEOEHOTUYECKHN ),
OrocQepHbIi.

Hayxu, n3yyatoniyie 6uocucTeMbl Ha Pa3HbIX
YPOBHSIX OpraHU3aLIUH.

VIemoncmpayuu:

Tabnuywt u cxemvi: «OCHOBHBIC IPU3HAKU

PKU3HIY, «Y POBHU

PackpbIBaTh COAEPIKAHUE TEPMUHOB U ITOHSATUM:
cucremMa, OMoIornyeckasi CUCTEMa, 3JIE€MEHTBI
CHCTEMBI, CTPYKTypa OMOCHCTEMBI, CBOMCTBA
KMBBIX CUCTEM, OOMEH BEILECTB, pa3MHOXKEHHUE,
pOCT, pa3BUTHE, HACIIEICTBEHHOCTD,
N3MEHYNBOCTb, Pa3JpaKUMOCTB,
YHEPro3aBUCUMOCTb, YDOBHHM OpPraHU3aLliU KU3HU
(6buocucrem). XapakTepu30BaTh MPUHIIAITHI
OpraHu3ali OMOCUCTEM: OTKPBITOCTh, BHICOKAS
YIOPAAOYEHHOCTD, CAMOPETYJIALAA,
NepapXU4HOCTh. [lepeuncnars yHuBepcaibHble
CBOMCTBA KUBOT'O: €IMHCTBO XUMUYECKOTO
COCTaBa, pa3ipakUMOCTh, IBUKEHUE, TOMEOCTA3,

POCT ¥ pa3BHUTHE,
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OpraHU3aLMK XKUBOU IPUPOIBI».
Monens monexyinsl JJHK

HACJIEICTBEHHOCTh, U3MEHYMBOCTb, IBOJIOIHS
(mMpuCcTOCcO0JICHHE K M3MEHSIFOIITUMCST YCIIOBUSIM).
[TpuBOAUTH PUMEPHI OMOCHCTEM PAa3HOTO YPOBHS
OpTaHU3aIlK U CPAaBHUBATH MPOSBIICHUS CBOWCTB
PKHBOT'O Ha Pa3HBIX YPOBHsX. XapaKTepU30BaTh
OCHOBHBIE ITPOIECCHI, TPOTEKAIOIINE B
OuocucremMax: OOMEH BEIIECTB U NPEBpaIICHUE
HPHEPTHUH, CAMOBOCIIPOM3BEICHUE, CAMOPETYJISIIHS,
pasButHe. CobroaTh npaBuiia 6epeKHOTo
OTHOIICHHMSI K XXUBOW TIPUPOJIC

l1Toro uacoB o Teme

1

Tema 3. XumMn4yeckunii COCTaB M CTPOCHHUE KJIETKHU

3.1

XUMHUYECKUU COCTaB
KJIeTKu. Boma u
MUHEpaIbHbIE COIU

1

XHUMHUYECKHUM COCTaB KIIETKH.

XHUMUYECKHUE AIEMEHTBI: MAKPOIJIEMEHTHI,
MUKpO3JeMeHTh. Bosia 1 MuHepanbHbie
BelecTBa. yHKIMU BOJIbl U MUHEPAIBHBIX
BellecTB B kieTke. [loanepkanmue 0CMOTUYECKOTO
OastaHca.

VIemoncmpavyuu:

V[uaepammul: «PacripeieneHne XuMUIECKUX
5JIEMEHTOB B HEXKUBOU IPUPOIE,
«Pacnipenenenne XMMUYECKUX

PackpbIBaTh cojiep:kaHie TEPMUHOB U TTOHSITHIA:
DIIEMEHTHI-OMOTEHBI, MAaKPOIIEMEHTHI,
MUKpPO3JIEMEHTBI; MUHEPAJIbHbIE BELIECTBA,
MOJICKYJIa BOJbI KaK OUIIOJIb, BOAOPOAHBIC CBA3U,
ruApodUIbHBIE U THAPO(POOHBIE BEIIECTRA.
JloKka3bIBaTh €IMHCTBO AIEMEHTHOTO COCTaBa Kak
OJIHO M3 CBOMCTB *HUBOTr0. Pacnpenenars
XUMHUYCCKUC 3JICMCHTEI 110 I'pyIIiaM B
3aBHCHMOCTH
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DJIEMEHTOB B )KMBOU IIPUPOACH.

Tabauywl u cxemwl: «llepuogudeckas Tadnuia
XUMHYECKHUX 3JIEMEHTOBY, «CTPOCHHE MOJICKYITbI
BOJIBI»

OT KOJMYECTBEHHOTO MPEICTaBUTEIHCTBA B
OpraHu3Me; XapaKTepH30BaTh POIb OTACITHHBIX
HJIEMEHTOB.

BEISIBIIATE CBSI3b MEKIY COCTABOM, CTPOSHUEM
MOJIEKYJTbl XUMHYECKOTO COSMHEHHUS H €T0
(YHKIMSIMU B KIIETKE

3.2 |benku. CocTaB u CTpOEHUE PackpbiBaTh coepKaHE TEPMUHOB U TIOHSATHMA:
0eNKoB OeNKH, TOIMMEPHI, MOHOMEPBI, AMUHOKHUCIIOTHI,
MENTUIHAS CBS3b, MOJUIICTITU]I, IEHATYPAIIHSL.
XapakTepru30BaTh OENKH KaK KJacc OpraHM4ecKuX
COCIMHEHMH; KTacCu(UIIMPOBATH UX 10
CTpOeHHUIO (TI00yNIsIpHbIe U GUOPHILIIPHBIC
benku. CocTap 1 cTpoeHHe OelkoB. OeNKH), IepeYrcIsTh U XapaKTepru30BaTh
AMUHOKHCIIOTHI - MOHOMEPHI OEJTKOB. (byHKIMH GenKoB
HezaMmeHnMble ¥ 3aMEHUMbIE aMUHOKHUCIIOTHI.
AMHUHOKHCIIOTHBIM COCTaB. Y POBHU CTPYKTYpbI
OEIIKOBOM MOJIEKYIIBI (IEpBUYHAS, BTOPUYHAS,
TPETHYHASI U YETBEPTHUHAS CTPYKTYpPa).
XuMuyeckue cBorictBa 6enkoB. buonornueckue
(byHKIMN OEIKOB.
Vlemoncmpayuu:
Tabnauyer u cxemvi: «CTpoeHHE MOJICKYIIBI OEITKaY.
ObopyoosaHue: CBETOBON MUKPOCKOII,
MUKpOTpernaparhbl
3.3 |depmeHTHI -
OMOJIOTHYECKHEe
KaTaJIn3aTOphI

@depMeHTHI - OMOJIOTHYECKUE KaTaIH3aToOPHhI.
Ctpoenue (pepMeHTa: aKTUBHBIN LIEHTP,
cyOcTpaTHas crienu(pUIHOCTb.
KodepmenTsl. ButamMuHbLI.

OTnuanst pepMEeHTOB

OT HCOPraHMYCCKUX KATaJIM3aTOPOB.

PackpbIBaTh cojiep:kaHre TEPMUHOB U TTOHSITHA:
(bepMeHTBI, aKTUBHBIN LEHTP, CyOCTpaTHAs
cnenupUIHOCTh, KOhEepMEHTHI, OCTTKH-
AKTHUBATOPbI U OEITKU-UHTHOUTOPBHI.

YKa3bIBaTh OTINYHS (PEPMEHTOB OT
HEOPraHMYECKUX KaTalIU3aTOPOB.
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VIemoncmpavyuu:

Tabauywvl u cxemvi: «CTpoeHHE PEPMEHTAY.
Obopydosanue: 00OpyIOBAaHUE IJIs MPOBEICHUS
HaOII0/ICHUH, U3MEPEHUH, YIKCIIEPUMEHTOB.
VlabopamopHhoie u npakmuuecKkue padomol:
Jlabopartopnast pabota Ne 1. «3yuenune
KAaTaTUTHYeCKON aKTUBHOCTH (DepMEHTOB (Ha
[pUMepe aMIIIa3bl WIN KaTajaasbl)»

OOBACHATH POJIb (HEPMEHTOB B
(YHKIIMOHHMPOBAHHUH )KUBBIX CUCTEM, B
[IPOMBIIIJICHHOCTH, B METUIIMHE, B TIOBCEIHEBHON
KU3HU YEeIIOBEKa

3.4

VrieBoapl. JIunuabl

YTi1eBoIbl: MOHOCaxapu bl (TI0K03a, prdo3a u
ne3okcuprb03a), mucaxapuibl (caxaposa,
JTaKTO3a) U MOIrcaxapuasl (Kpaxmal, TITMKOTeH,
[[EJUTI0JI032).

bronornueckue GyHKIUN yraeBoaoB. JIumumasr:
TPUTITALEPUIBI, POCHOTUIUIBI, CTEPOUIBI.

[ unpodunsHO-THAPOHOOHBIE CBOWCTBA.
buonorndeckune QyHKIUN JTAITHIOB.
CpaBHEHHE YITIeBO/IOB, OEIKOB U JIUMIUOB KaK
MCTOYHUKOB DHEPTHH.

VIemoncmpayuu:

Tabauywl u cxemwvl: «YTIACBOABDY, «JIUITUIBI.

Obopyoosarnue: 000pyIO0BaHNE

PackpbIBaTh coiep:kaHie TEPMUHOB U TTOHSITHA:
YIJIEBOJIbI, MOHOCAXapUAbl, JUCAXaPULIBL,
MoJincaxapuisl, TI0Ko03a, pru0o3a,
ne3okcuprb03a, caxaposa, JIAKT03a, MaIbT03a,
[1eJUTF0103a (KJIeTJaTKa), KpaxMall, TITUKOTeH;
TTUTIU TG, TPUTTUIEPU BT (GKUPBI, MAcIa),
dhochomumuabl, CTepOrIbl. XapaKTepru30BaTh
YTJICBOJBI, JIMITUABI KAK KJIACC OPraHUICCKUX
coenunenuil. KimaccuduupoBaTs yrieBoabl U
TTUIHBI IO CTPOCHUIO; IEPEUUCHIATh QYHKIIUN
YTJIEBOJIOB U JIUIIUIOB.

CxemMaTH4ecKH U300pakaTh CTPOCHHE MOJICKYIT

YTJIEBOJIOB, JINTIHJIOB
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TUTSE IPOBEICHUST HAOIOICHUH, U3MEPEHUH,
PKCIIEPUMEHTOB

3.5  |HykienHOBBIE KUCIIOTHI. Hyxnennossle kucnotsl: JITHK u PHK.
ATD Hykieotnabl - MOHOMEPHI HYKJIEUHOBBIX KUCIIOT.

Crtpoenue u ¢pyukun JJHK. Ctpoenue u

¢byakuun PHK. AT®: crpoenne u pyHKIUN.

VIemoncmpavyuu:

[lopmpemeur.: JIx. Yorcon, @. Kpuk, M. Yunkunc,

P. ®paHkiuH.

Tabnuysl u cxemol: «HykIIeNHOBBIE KUCIIOTHI;

JIHK», «buocunres 6enkay, «CTpoeHue

MoJIeKyJIbl ATDy. p ..

. aCKpbIBaTh COJIEP’KaHNE TEPMUHOB U MOHSATHUH:

Obopydosanue: CBETOBOW MUKPOCKOTI,
ne3okcupubonykienHoBas kuciota (JIHK),

MHKPOTIPCIIAPATI pubonykienHoBas kuciora (PHK), aykieorun,
[MOJIMHYKJICOTUAHAS LEeMb (MOJUHYKICOTHT),
KoMIUIeMeHTapHOCTh, GyHkmu JIHK (xpanenue u
repenavya HaclaeICTBEHHOW nH(opMaIym); BUIBI
PHK (nuadopmarmonnas, TpaHcropTHas,
pubocomaneHast); anenosuHTpudochar (ATD),
MaKpO3pruyecKkas cBs3b. XapakTepu3upoBaTh
HYKJICUHOBBIC KHCIIOTHI KAaK XUMHUYECKHE
COETMHEHUS 1 HOCUTENN HAaClIeACTBEHHON
MH(pOpMaINY.
OTMeudaTh 0COOEHHOCTH CTPOCHUS MOJIEKYJT
HykienHoBbIX kucnot (JJHK, PHK) u ATO®.
CxemaTHuecku n300paxaTh CTPOCHUE
HYKJICOTHI0B, MOJIEKYJI HYKJICMHOBBIX KHCIIOT,
ATO

3.6 [HUcropus u MeTOIbI

M3Yy4EHUS KJIETKU.
KieTounas Teopust

[{uTosiorus - Hayka o kietke. Kinerounast reopus -
pUMep B3aUMOJICHCTBHS UACH U (PaKTOB B

HAYYHOM IIO3HAHHWH.

PackpbIBaTh cojiep:kaHie TEPMUHOB U TTOHSITHIA:
KJIETKA, LIUTOJIOTUS; PACKPBIBATH COICPKAHUE

[M0JI0)KEHUIN KJIETOYHOW TEOPHH.
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MeTroabl U3y4eHus KIETKH.

Vlemoncmpayuu:

[ lopmpempbl.

A. JleBenryk, P. I'yk, T. llIsanu, M. Illneiinen, K.
bap, P. BupxoB. Obopyoosarnue: cBeTOBOI
MUKPOCKOII, MUKPOTIpENapaThl paCTUTEIbHBIX,
PKUBOTHBIX U OaKTepUaTbHBIX KJIETOK; PUCYHKHU C
MUKpOodoTorpadusiMu KIETOK, TIOJTYICHHBIC C
[MOMOIIIBIO0 CBETOBOTO U DJIEKTPOHHOTO
MUKpPOCKOTIA

[lepeunciiaTh U XapaKTepU30BaTh OCHOBHBIE
METO]IbI U3yUYECHHS KIETKH: (IPUTOTOBICHUE
Cpe30B, OKpaIlIMBaHUE, MUKPOCKOITUPOBAHHUE,
[eHTpUu(yrupoBanue, KyJIbTUBUPOBAHUE KIETOK U
TKaHEH)

3.7

KiieTka Kak 1ejaocTHas
PKHBasi CUCTEMA

Krnerka kak 1ejaocTHas xuBasg cucrema. Oomue
[MPU3HAKY KJIETOK: 3aMKHYyTasl Hapy>KHas
MemOpana, mosekynsl JJHK kak renernueckuit
arnmnapart, cucreMa cuHTe3a Oenka. TUmbl Ki1eTok:
DyKapuOTHYECKasl U IPOKApUOTUYECKAS.
OCOOEHHOCTH CTPOCHHS MPOKAPUOTHICCKOM
KJICTKU.

Kierounas crenka 6akrepuii. CtpoeHue
HYKapuOTHYECKOM KIETKH. OCHOBHBIE OTJINYMS
PACTUTENBHOM, )KUBOTHON M TPUOHOM KJICTKH.
[loBEpXHOCTHBIE CTPYKTYPBI - KJIIETOUHAsl CTEHKA,
[IIMKOKAITUKC, UX QYHKIUU.

[Tn1a3marudeckas MmemMOpaHa, ee CBOMCTBA U

b yHKIHH.

PackpsIBaTh COAEPIKAHUE TEPMUHOB U ITOHSATUI:
KJICTKH (3YKapHOTHYECKas, TPOKAPHOTHUIECKAs),
1a3MaTHdeckass MeMOpana (TurazmaieMmma),
[IIMKOKAJIMKC, TPAHCIIOPT BEIIeCTB (ITaCCUBHBIH,
AKTUBHBIN ), PHAOIUTO3 ((harouTo3, MAHOIUTO3),
HK301IMTO3, KJIETOYHAS CTEHKA, HYKJICOHI.
CpaBHHBATh MEXKAY COOOH 3yKapuOTHYECKHUE U
[IPOKApUOTHYECKUE KIIETKU; OTMEYATh CXOJICTBO U
pa3nu4us B CTPOSHUU KJIETOK OaKTepHid,
PKUBOTHBIX, PACTEHUHN U TprOOB
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Vlemoncmpayuu:

[ lopmpemui: A. JleBeHryk, P. I'yk,

T. [[IBann, M. IIneiinen, K. bap,

P. Bupxos.

Tabauywl u cxemvi: «CTPOCHHUE FYKAPUOTHIECCKOM
KJIeTKI», «CTpOCHHE JKUBOTHOU KIIETKN,
«CTpoeHHEe pacTUTENbHON KIETKN», «CTpoeHue
[MPOKAPUOTUUECKON KIIETKI.

ObopyoosaHue: CBETOBON MUKPOCKOII,
MUKpOIpenapaTsl pacCTUTENbHbBIX, >)KUBOTHBIX U
OakTepUaTbHBIX KIETOK

3.8

Ctpoenue
PYKAPUOTHUYECKON KIIETKU

[{utomnna3zma u ee opranouasl. OqHOMEMOpPaHHbBIC
opranou bl kietku: JI1C, anmapat ['onbmxu,
nmru30coMbl. [1oyaBTOHOMHBIE OpTraHOMABI KIIETKH:
MUTOXOHJIPUU, TIACTU/IBI.

[[poncxoxaeHne MUTOXOHIPUH U TacTul. Busl
[LIACTU/I.

HememOpaHHbBIE OpraHOU bl KJIETKH: pUOOCOMBI,
KJICTOUHBIN LIEHTP, [IEHTPUOIHN, PECHUYKH,
KI'YTUKH. DYHKIIMY OpraHOHUI0B KIICTKH.
BxirouyeHus.

Snpo - perynaropHbii LeHTp KieTku. CTpoeHue
sIIpa: siIepHasi 000JI04YKa, Kaproria3ma,

XPOMAaTHH, SPBIIIKO.

PackpsIBaTh COAEPKAHUE TEPMUHOB U ITOHSATUM:
[[MTOTIJIa3Ma, OPTaHOMUIbI, SHOIJIa3MaTHYeCKast
cetb (OIIC), ammapar " ob1KH, TU30COMBI,
BaKyOJlb, MUTOXOHJIPUH, TIJIACTH/IBI
(XJIOpOIIACThI, XPOMOILIACTHI, JICUKOTIACTHI),
pHUOOCOMBI, MUKPOTPYOOUKH, KIIETOYHBIN IICHTP
(eHTpocoma), pECHUYKH, KI'YTUKH, BKIIFOUECHHUS,
S1Ipo, siiepHasi 000JI0UKa, KapuoIia3ma,
XPOMATHH, JIPBIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOECHUE YYKAPUOTUYECKOU KIETKH
M0 U300pKEHUSM U Ha MUKPOTIperiaparax;
KJ1acCU(UIIMPOBATH OPraHOU b
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XpoMocoMmbl. TpaHCIOPT BEHIECTB B KIIETKE.
VIemoncmpayuu:

[lopmpemes1.: A. JleBenryk, P. I'yk, T. [lIBann, M.
[netinen, K. bap, P. Bupxos.

Tabauywl u cxemvi: «CTPOCHHUE FYKAPUOTHIECCKOM
KJIeTKI», «CTpOCHHE JKUBOTHOU KIIETKN,
«CTpoeHUe pacTUTENbHON KIETKN», «CTpoeHue
[MPOKAPUOTUUECKON KIETKN», «CTpoeHHeE siapa
KIJICTKI».

ObopydosaHue: CBETOBOW MUKPOCKOTI,
MUKpOTpEenapaTbl paCTUTENbHBIX U )KUBOTHBIX
KJIETOK.

Vlabopamopnsie u npakmuueckue paoomoi:
Jlaboparopuas padota Ne 2. «M3yueHue cTpoeHus
KJICTOK PACTEHUM, )KUBOTHBIX U OAKTEPHil 0T
MUKPOCKOIIOM Ha FOTOBBIX MHKpOIIpenapaTax u
X ONUCaHHE)

B 3aBUCUMOCTH OT OCOOCHHOCTEH MX CTPOCHUS
(omHOMEMOpaHHBIC, IBYMEMOpaHHBIE,
HEeMEeMOpaHHbIE); OMHUCHIBATh (DYHKIIMH KaX10TO
OpraHoujia B KJIETKE.

XapakTepu30BaTh KIETOUYHOE SIPO KaK MECTO
XpaHEeHUs, iepeadu (YIBOSHHUE XPOMOCOM) U
peanu3anuu (TPAHCKPUIIIHS) HACTIEACTBEHHON
nH(pOpMauu KJICTKH.

[lepeuncisiTh U OMUCHIBATH KOMIIOHEHTHI sIJIpa U
X QYHKIINH,

CxeMaTH4HO U300pakaTh CTPOCHHUE
PACTUTENBHOMN U )KUBOTHOM KJIeTKH. OOBSACHATH
OMO0JIOTHYECKOE 3HAUYCHHE TPAHCIIOPTa BEILIECTB B
KJIETKE

I1Toro yacoB o Teme

Tema 4. ’KuznenesTeJLHOCTDh KJIETKH

4.1

OOMEH BEILECTB.
[ImacTuueckuii oOMeH.
dorocuaTe3. XeMOCHUHTES

(OOMeH BEIEeCTB, WM META00IN3M. ACCUMIIIAIINAS
(TutacTuyeckuii OOMEH) U TUCCUMUITSITUS
(9HEpreTudyecKuii OOMEH) - IB€ CTOPOHBI €IUHOTO

PackpsIBaTh COAEPKAHUE TEPMUHOB U ITOHSATUM:
0OMEH BEIIIECTB U MPEBpaIEHNE YHEPTUH
(MeTabO0IM3M), ACCUMMIISALIMS, TIACTHYCCKUMA
0OMeEH,
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mporecca Merabonusma. Posib 3aKk0HOB
COXPAaHEHHUS BELIECTBA U YHEPTUU B IOHUMAaHUU
MeTabonm3ma. Turbl o0OMeHa BEUIECTB:
aBTOTPO(DHBIN U TeTepoTpodHBINA. PO
(hepMEeHTOB B 0OOMEHE BEIIECTB U MIPEBPAIICHUH
OHEPruu B KieTke. DOTOCHHTES.

CBeroBas u TeMHOBas (ha3bl POTOCHHTE3A.
Peakiuu porocunTe3a. DPHEeKTUBHOCTH
dboTocuHTE3A.

3HavueHHe (OTOCUHTE3A IS KU3HHU Ha 3eMIIe.
Brnusiaue ycioBuit cpesibl Ha (POTOCHHTE3 U
CHIOCOOBI MOBBIIICHUS €T0 MPOJYKTUBHOCTH Y
KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHUHTE3UPYIOIIHE OaKTEPUH.
3HaUeHNE XEeMOCUHTE3a JIJIsl )KU3HU Ha 3eMIe.
VIemoncmpayuu:

[Topmpemuwr: K. A. Tumupsizes. Tabauysl u
cxemol: «XmopormnacTy, «®oTocuHTe3»

TMCCUMIIIALIUS, SHEPTreTUYeCKHii 0OMeH,
dboTocunTes, hoTonus, pochopunrpoBanue,
[EPEHOCYHK MPOTOHOB, XEMOCHHTE3.

OnuceiBaTh HOTOCUHTES, TPOLECCHI,
[pOTEeKarollre B CBETOBOM M TEMHOBOII (hase.
BbISBISATS NPUYNHHO-CIIEICTBEHHBIE CBA3H MEXKIY
[OTJIOIIEHUEM COTHEUHOW SHEPTUHU XIOPOPUIIIOM
1 cUHTE30M MoJiekys1 ATO.

CpaBHMBATh UCXOHBIC BEIIECTBA, KOHEUHbIE
[TPOJYKTHI M YCIIOBUS MTPOTEKAHUS PeaKuil
CBETOBOM U TEMHOBOH (a3bl (POTOCHHTE3A;
CpaBHuBaTh (OTOCUHTE3 U XEMOCHHTES.
OneHuBaTh 3HaueHNE (HOTOCHHTE3A U
XEeMOCHHTE3a JJIs KU3HU Ha 3emiie

4.2

DHEpreTU4ecKrii 0OMeH

DHEpPreTUYeCKUii 0OMEH B KJIETKE.

Paciernienue BeecTs, BBIACICHUE U
AKKYMYJINPOBAHHUE DHEPTUU B KJICTKE. OTaIlbl
bHepreTudeckoro oomena. ['nmukonus. bpoxenue u

ero BUJIBI.

PackpbIBaTh cojiep:kaHle TEPMUHOB U TTOHSITHIA:
HYHEPreTHYECKUl 0OMEH, TTTUKOJIN3,
MOJIOUHOKHCIIOE OpOKEeHHE, CTUPTOBOE
OposkeHne, OUOIOTHYECKOe OKUCIICHHE,
KJIETOYHOE JIbIXaHHe,
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KucnopoiHoe okuciaeHue, Win KIETOYHOE
neixanne. OkuciuTenbHoe hochoprInpoBaHue.
D) PeKTUBHOCTD SHEPTETHUECKOTO OOMEHa.
Vlemoncmpayuu:

Tabnuyst u cxemol: « TUITBI TUTAHUSY,
«MeTtabomu3my», «MHUTOXOHIPHUS»,
«OHepreTHUecKuil 0OMEeH»

ICCUMIIIALINS, epMEHT. XapaKTepu30BaTh
0OMEH BEIIECTB U MPEBpaIICHHE SHEPTUU
(MeTaboMu3M) Kak OHO UX CBOHCTB JKHUBOTO.
[lepeuncnsaTb 0COOEHHOCTHU MIACTUYECKOTO U
HPHEPTEeTHYECKOro 0OMEHa B KJIETKE;
YCTaHABIIMBATh B3aMMOCBSI3b MEX]Iy HUMHU.
Pasznuyath TUIIEI OOMEHA BEUIECTB B KIICTKE:
ABTOTPO(DHBIN U TETEPOTPODHBIH.

OnuceIBaTh TANbl IHEPTETUYECKOTO OOMEHA
(TOIrOTOBUTENbHBIN, OECKUCIOPOIHBIN,
KHUCJIOPOAHBIN) M CPAaBHUBATH MX MEXIY COOOH.
X apaKkTepru30BaTh PeaKIuy IIIMKOJIN3a,
OpO’KeHUs, KIIETOYHOTO JBIXaHUS; BBISIBIIAT
[IPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXY
[IIMKOJIN30M, KIIETOUHBIM JBIXaHUEM H CUHTE30M
Mosiekys1 AT®. CpaBauBaTh 3G (HEKTUBHOCTH
0OECKUCIIOPOHOTO U KUCIIOPOJHOTO TATOB

4.3

brocunres Oenka

Peaknyy MaTpU4HOTO CHHTE3A.
I" enernueckas unpopmanust u JJHK. Peanuzamus

reHeTUYEeCKOM NH(OpMalUK B KIIETKE.

PackpbIBaTh cojiep:kaHle TEPMUHOB U TTOHSITHA:
[EH, TEHETUYECKUI KO/, MATPUYHBIA CUHTE3,

TPAHCKPUIIIIHS, TPAHCIIAIUS, KOJIOH, aHTUKOJIOH,
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[' eHeTHUECKUI KO U €r0 CBOMCTBA.
Tpanckpunuus - MmaTpuuHblil cuate3 PHK.
Tpaucsius - OnocuHTe3 OenKa. JTarbl
Tpancisiiuu. KonupoBanue aMuHOKUCIIOT. Posb
pubocoMm B OMOCHHTE3€e OelKa.

VIemoncmpayuu:

[ lopmpemupi: H.K. KonbLos.

Tabauywvl u cxemwvi: «Ctpoenne JJHK», «CtpoeHue
1 QYHKIMOHHUPOBaHHUE reHay, «CHHTEe3 Oenkay,
«Penmukanus [JHK», «I'eHeTndyeckuii Koay.
Obopydosanue: MOAETU- aNIILTUKALUU «Y IBOCHHE
JIHK u tpanckpurnums», «bunocunTes 6enka»

pubocoma, IIEHTpaJIbHAs 1I0TMa, MOJIEKYJIsipHast
Ouosorus.

OnpenensaTh CBOMCTBAa TEHETHUECKOTO KO/Ia
(TPHUILUIETHOCTD, OAHO3HAYHOCTH, BEIPOXKICHHOCTD,
YHUBEPCAIbHOCTh, HENEPEKPHIBAEMOCTh,
HETIPEPBHIBHOCTH). ONMICHIBATH 3TAllbl PeaTn3alun
HaCJIeICTBEHHON MH(POPMAIIUHU B KIIETKE.
CpaBHUBAThH peaKkIM MaTPUIHOTO CHHTE3a
monekyn PHK u Genka B kinetke

4.4

Hexierounsie (popmbl
KU3HU - BUPYCHI

Hexnerounsie popmbl s)xu3HU - BUpYCHI. MicTopust
oTkpbITHs BUpycoB (/. M. IBaHOBCKUIA).
OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LIUKJIa
BUpycoB. bakrepuodaru. bone3nu pacrenuii,
PKMBOTHBIX U Y€JIOBEKA, BHI3bIBAEMbIE BUPYCAMH.
Bupyc nmmyHnozaedunura yenoseka (BUY) -
Bo3OyauTens CIINa. O6paTHast TpaHCKPHUIIIIHS,
peBepTasza u uHTerpasa. Ilpodunakruka

pacpocTpaHeHUs] BUPYCHBIX 3a00J€BaHUM.

PackpsIBaTh COAEPIKAHUE TEPMUHOB U ITOHSATUN:
BHUpYC, BUPYCOJIOTHUS, Karcu, Oakrepuodar,
BUpyc UMMyHOAeduuTa yenoseka (BUY),
OHKOT'€HHBIE BUPYChI. XapaKTepU30BaTh BUPYCHI
KaK HEKJICTOUHYIO (pOpMY >KU3HU; 0COOCHHOCTH
CTPOEHUS U KU3HEEATEIbHOCTH BUPYCOB.
OnuceIBaTh KU3HEHHBIN LUK BUPYCOB
MMMYHOJIE(HUIMTA YEI0BEKa; pa3IndaTh Ha
pucynkax BTM ((Bupyc TabaqHoit MO3aukn),

OakTepuodar, BIUY.
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VIemoncmpavyuu:

[lopmpemeur: 1. . IBanoBckuit. Tabauywl u
cxemvl: «Bupyco», «bakrepuodarn»; «CtpoeHue
1 s)KU3HEeHHBIA UK Bupyca CITN/a,
OakTeprodaray.

Obopyoosanue: monens cTpykTypsl JJHK;
MarHuTHas MojeNb-anminkanus «CTpoeHue
KJIETKW»

OO0CHOBBIBATH M COOIIOAATH MEPHI
NpoQUIAKTUKN PacTIPOCTPAHEHHS BUPYCHBIX
3a0oJeBaHUi (pecIupaTopHBbIE, KEITYI0YHO-
KHUIIICYHbIE, KiemeBoi sHiedammt, BUY-
MHpEKITH)

1TOoro yacos o TeMe 6

Tema 5. Pa3MHoOKeHNe M HHAUBUIYAJbHOE PAa3BUTHE OPTAaHU3MOB

5.1 [PKu3sHEeHHBIH UK KIETKH. 1
Jlenenune kineTku. MuTo3

Ki1eTOUHBIN 1IMKII, MU JKU3HEHHBIN ITMKIT KJIETKH.
NuTtepdaza u muto3. [Iporiecchl, mpoTekaromye B
nHTepdase. Perukanus - peakiys MaTpUIHOTO
cunre3a [JHK. Crpoenne xpomocom.
XPpOMOCOMHBIHM HabOp - KapuoTuI. JumnmonHbIi
1 TarJIOUTHBI XpPOMOCOMHBIE HAOOPBI.
Xpomaruasl. LIuToornyeckue 0CHOBbI
Pa3MHOKEHHS U UHIUBUIYaIbHOTO PA3BUTHS
opranu3moB. [lenenue kietku - muto3. Ctaguu
MuTo3a. [Iporeccsl, mpoucxoasiye Ha pa3HbIX
CTaIuAX MUTO3a. BUOJIOrMYECKUI CMBICT MUTO3A.
[IporpamMmmupyemas rubesb KJIETKH - alonTo3.

PackpbIBaTh cojiep:kaHie TEPMUHOB U TTOHSITHIA:
KJICTOYHBIN IUKII, HHTep(a3a, peayILTuKaIIUs,
XPOMOCOMa, KaPUOTHII, TATIOU THBIH,
TUTUTOMTHBIN XPOMOCOMHBIN Ha0Op, XpOMaTHUIBL;
MUTO3 €ro cTanuu: npodasa, Meradasa, anadasa,
renodasa.

OnuceIBaTh )XU3HESHHBIN ITUKJT KICTKH;
[EePEUYHCIIATh U XapaKTepU30BaTh MEPUOIbI
KJICTOYHOTO IMKJIa, CPABHUBATh UX MEX]y COOOA.
OnuchIBaTh CTPOCHUE XPOMOCOM, KAPUOTHUIIOB
OpraHU3MOB, CPaBHHBATh XPOMOCOMHBIE HAOOPHI
KJ1eTOK. CpaBHUBATH CTAIUU MUTO3A.

Pa3nuyathk Ha MUKpoTIpenapaTax
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VIemoncmpayuu:

Tabauywl u cxemol: «KICTOUHBIN ITUKIY,
«Pemmukanua JIHK», «CTpoeHue XxpoMocoMbI»,
«MuTO3»; MArHUTHAsI MOJIEJIb-aNTUTUKALIHS
«Jlenenne kneTku»; Moaens JHK.
Obopyoosanue: CBETOBON MUKPOCKOI U
MuKpornpenapar «Kapruokunes B KIeTkax
KOpeIlKa JyKay.

VlabopamopHhule u npakmuyeckue padomoi:
JTabopaTopnast pabota Ne 3. «Habmronenue
MHUTO3a B KJIETKaX KOHYHMKA KOPEIIKa JIyKa Ha
rOTOBBIX MUKpOIIpenapaTax»

1 PUCYHKaXxX CTaauu MUTO3a. PackpeiBaTh
OMOJIOTMYECKUI CMBICII MUTO32

52

DOpMBI pa3MHOKECHUS
OpPraHHU3MOB

dopMbI pa3MHOXKCHHS OPTaHU3MOB: 0ECIIO0JI0e U
[TOJIOBOE.

BI/I,Z[BI 6GCHOHOFO pa3MHO)KeHI/I5I: JCJIICHUEC HAABOC
1 [TOYKOBAHWE OJHO- 1 MHOTOKJIETOYHBIX,
Cropoo0Opa3oBaHuEe, BEreTaTUBHOE Pa3MHOKEHHE.
lIcKycCTBEHHOE KIIOHHPOBAHUE OPTaHU3MOB, €TO
BHAYCHUC JIs CCIICKIINHN.

[Tos0BOC pa3MHOMXKECHHE, €T0 OTINYHUS OT
OecIoI0ro.

lemoncmpayuu:

PackpbIBaTh cojiep:kaHle TEPMUHOB U TTOHSITHIA:
pPa3MHOXKEHHUE, KJIOH, TIOJIOBBIE KJIETKH (TaMeThI),
SI1IeKJIeTKA, CIEPMAaTO30M /1, 3UT0Ta, JIEJICHHE
Ha/J(BOE, [IOYKOBAHUE, CIIOPYIIALHNA,
(bparMeHTaIys, BEreTaTUBHOE Pa3MHOKEHUE,
CEMEHHOE Pa3MHOKEHHE, ONbUICHUE, IBOMHOE
OILJIOIOTBOPEHUE, MTOJIOBBIE KeJle3bl, CCMEHHUKH,
SIMYHUKHU, OTIJIOIOTBOPEHHE (HAPYKHOE,
BHYTPCHHEE).
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Tabnuywl u cxemvi: «POPMBI pa3MHOKECHHS
OpraHu3MoBY, «J[BOMHOE OIMJIOAOTBOPEHUE Y
[(BETKOBBIX paCTEHUN», «JleJIeHne KIeTKU
OakTepun», «BereraTuBHOE pa3MHOXKEHHE
pacteHuit», «CTpoeHne NOJ0BBIX KIETOK»

XapakTepru30BaTh 0COOCHHOCTH U 3HAUYEHHE
0€ecroJIoro U MOJIOBOTO CIOCOOOB Pa3MHOKECHHUS.
Bo1aensTe BUbI O€CTIONoro pa3MHOKEHUS;
BBISIBIISITH B3aUMOCBSI3U MEXKIY opMaMu U
crocobaMu pa3MHOKEHUs, U X OMOJIOTHYECKUM
3HAYCHUCM.

Bnagets npuémamu BEreTaTUBHOTO Pa3MHOKEHHUS
KyJIBTYpHBIX pacTeHHil (Ha MpruMepe KOMHATHBIX ).
XapaKkTepru30BaTh MOJOBBIE KJIETKU: SIMIEKICTKH,
CIICPMATO30U/IbI; BBISBIIATH OCOGGHHOCTI/I

X CTPOCHUS

53

Meio3s

Metios. Ctaauu meitosa. [Iponeccsi,
[MpOUCXOAAIIME Ha cTaausx mero3a. [loBenenue
XPOMOCOM B MEHO3€.

Kpoccunrosep. buonorudeckuii cMbICI U
3HAYEHHE MEN03a.

VIemoncmpayuu:

Tabruyst u cxemol: «JleneHue KIeTkm», «Meiio3».
Obopyoosanue: monens JIHK; marautHast
MO/IeJIb-alUIMKaIus «/lenenue KIeTku

PackpbIBaTh cojiep:kaHle TEPMUHOB U TTOHSITHIA:
MEH03, KOHBIOTAIUsl XPOMOCOM, IIEPEKPECT
(KpOCCHHTOBEP) XPOMOCOM, TaMETHI.
XapaKkTepu30BaTh MeH03 Kak CrOco0 KIETOYHOTO
NIEJICHNS; OMCBIBATh MENO03 IO CTAIUAM;
CpaBHUBATH CTAUU MEWO03a U MUTO3A.

Paznuuath Ha pUCYHKax CTaauu MEN03a;
pacKpbIBaTh OMOJIOTUYECKOE 3HAUCHHE Meii03a
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5.4 |O06pa3zoBaHME U pa3BUTHE PackpbIBaTh COAEPIKAHUE TEPMUHOB U ITOHSATUM:
[TOJIOBBIX KJIETOK. raMeTOreHe3, ClIepMaToOreHe3, OOreHe3,
OnutogoTBOpEHNE CIIEpMAaTO30M I, aKpOCOMa, IULIEKIIETKA, TOJISIPHbBIE

Tenbla. XapakTepru30BaTh 0COOEHHOCTH
raMeTOreHe3a Y )KUBOTHBIX U €T0 CTaJuH;
[TOJIOBBIE KJIETKH KUBOTHBIX M OIMCHIBATh
[IPOLIECC UX PA3BUTHS.
CpaBHMBATh CLIEPMATOTE€HE3 U OOTEHE3.
OnwuchIBaTh OIIOJOTBOPEHHUE, OMOIOTUYECKOE
3HAUYECHHE OIJI0IOTBOPEHUS

[ ameToreHes - mporecc 00pa3oBaHus MOJOBBIX

KJIETOK Y )KMBOTHBIX. [1o10BBIE JK€ne3bI:

CEMEHHMKH U simuHuKU. OOpazoBaHue U pa3BUTHE

[OJIOBBIX KJIETOK - FaMeT (CIepMaTO30H I,

SIIIEKJIETKA) - CIIEpPMAaTOreHe3 U OOTeHE3.

OCOOEHHOCTH CTPOEHUS STMLIEKIECTOK U

cnepmMaTo30u10B. OII010TBOPEHHE.

[lapTeHorenes.

Vlemoncmpayuu:

Tabnuyer u cxemsi: «IIpsmoe u Henpsmoe

pazButue», «I'amerorenes

V MIIEKOMTUTAIONINX U YeToBekay Obopyodosarue:

MoJieTTh MeTa(a3zHOM XPOMOCOMBI, MUKPOCKOIL,

MuKpornpenaparsl «CriepMaTo30usl

MIICKOITMTAIOMICTO», «SIHIeKIeTKa

MJIEKOIMTAIOILIET 0.

Vlabopamopnsie u npakmuueckue paoomoi:

JlaGopatopnast pabota Ne 4. «3yueHue cTpoeHus

[TOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIPENapaTax»

5.5 |AnguBuayanbHOE

pa3BUTHE OPraHU3MOB

HauBuayanbHOE pa3BUTHE (OHTOIEHES).
OMOpHOHAIBHOE pa3BUTHE (AMOpHOTEHE3). DTarbl
3M6pI/IOHaJ'IBHOI‘O Pa3BUTHA Y TO3BOHOYHBIX
PKHBOTHBIX :

PackpbIBaTh cojiep:kaHie TEPMUHOB U TTOHSITHIA:
OHTOT€HE3, SMOPUOTEHE3, 3UT0Ta, IPOOIICHHE,

0y1acToMepsl, MOpyJIa, OJacTysna, 6J1acToIeb,
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npoOJieHne, racTpyJIsiliys, OpraHOTeHE3.
[TocTomMOpHroOHaIbEHOE pa3BUTHE. THIIBI
MOCTAIMOPHOHAIBHOTO PA3BUTHSA: MIPSIMOE, HE
npsiMoe (JIMYMHOYHOE). Biusinue cpenpl Ha
pa3BUTHE OPraHU3MOB; (PaKTOPHI, CIOCOOHBIE
BBI3bIBATh BPOXK/IEHHBIE YPOJACTBA.

PocT u pa3zButue pacteHuil. OHTOreHe3
[[BETKOBOT'O PaCTEHUS: CTPOCHHE CEMEHU, CTAII
Pa3BUTHSI.

Vlemoncmpayuu:

Tabnuywt u cxemvi: «OCHOBHBIE CTaIUU
OHTOTeHe3ay, «[Ipsmoe u HenpsAMoe pa3BUTHEY,
«/IBOMHOE OIIOIOTBOPEHHE Y LIBETKOBBIX
pacTeHUI»

racTpyia, Helpyia, OpraHOreHe3; 3apO/IbIIICBhIE
JTUCTKU: IKTOJIEpMa, Me30iepMa, SHTOAepMa;
MOCTIMOPHOHAIBHOE Pa3BUTHE: MIPSMOE U
HeTpsiMOe (JINYUNHOYHOE); MeTaMopdo3,
Meracropa, MUKpOCIIOpa, MbLUTLIIEBOE 3€PHO,
CIIEpPMHUM, 3aPOABIIIEBBIN MENIOK, TBOMHOE
OIJIOZIOTBOPEHHE.

OnpenensiTb 3Tanbl SMOPUOHATILHOTO PAa3BUTHS
XOPAOBBIX HA CXeMax M IMpernapaTax U OMHUCHIBATh
[POLIECCHI, TPOUCXOSIINE HA KAXIOM 3Tarle.
CpaBHUBATH IEPUOIBI OHTOTEHE3A; IPSIMOE U
HeTpsiMOe (JITYUMHOYHOE) TTOCTIMOPHUOHATBHOE
pa3BUTHE, 3apPOJIBIIIN YEITOBEKA U JIPYTHX
XOPAOBBIX.

OOBACHATH OMOJIOrMYECKOE 3HAUEHUE Pa3BUTHS C
MeTaMop(h030M; OTPULIATEIHHOE BIUSHUE
QJIKOTOJIsI, HIKOTHHA U APYTUX TePATOTCHHBIX
(hbakTOpOB Ha pa3BUTHE 3apO/IbIIIA YETIOBEKA.
OnuceIBaTh MPOLECC IBOWHOTO OIUIOOTBOPECHHUS
Y IBETKOBBIX PACTEHUI

1TOoro yacos 1o TeEMe
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Tema 6. Hacie1cTBEHHOCTh M H3MEHYHMBOCTH OPraHU3MOB

6.1 |’ eHeTHKa - HAayKa O 1 PackpbIBaTh COAEPIKAHUE TEPMUHOB U ITOHSATUN:
HACJIEICTBEHHOCTU U reH, TeHOM, T€HOTHII, (DEHOTHII, XPOMOCOMBI,
M3MEHUYUBOCTH QIITICITbHBIE TeHBI (AJUIENH ), TOMO3UTOTAa,

reTEPO3UTOTa, JOMUHAHTHBIN TTpU3HaK (TeH),
peLeCCUBHBIN MPU3HAK (T€H), YUCTast JINHUS,
THOPH/I.
[lepeuncisaTh U XapaKTepru30BaTh METOIBI
[Ipesiver u 3anaun reHeTHKH. reHEeTHKH: THOPHUI0I0THUECKHiA,
Potb ruTos0rHH 1 3M6PVHOHOH’IH B CTAHOBJICHUH 11y 1oreneTnueckuii, MONEKYISPHOT€HETHUECKHIA;
TeHETUKU. BKiax pocCUiCKUX 1 3apyOe HBIX [IOMHHAHTHBIE U PEIIECCUBHBIE IIPH3HAKY
YHCHBIX B PasBUTHE TEHETHKIL. MeTosl TEHETHKH. |52 oTenpif 1 5KUBOTHBIX.
(THOPHUIOTOTHIECKHA, LUTOI CHCTHICCKIH, [101630BaThCsl TEHETUYECKON TEPMUHOJIOTUEH U
MOJICKYIAPHOTCHETHIECKH). CHMBOJIMKOM JUISl 3aIIUCU T€HOTHIHYECKUX CXEM
OCHOBHBIE T€HETUYECKHE MOHSATHS. CKPEIHBAHHS
[" eHeTnyeckasi CUMBOJIMKA, UCTIOJIb3yeMasl B
CXeMax CKpEIUBaHUMN.
VIemoncmpayuu:
[lopmpemui: I'. Mennens, T. Mopran, H. 1.
Bagusos, C. C. UerBepukos, H. B. Tumodeen-
PecoBckulil.
Obopyoosarue: MOIETb- ANTITUKALIAS
«MOHOTHOpUAHOE CKpeInBaHue, repoapuit «I°
OpOX MTOCEBHOM

6.2 [3akoHOMEPHOCTHU 1

HACJIETOBaHUsI IPU3HAKOB.
MoHOTHOpHIHOE
CKpCIIHBAHNC 3aKOHOMEPHOCTH HACEO0BAaHUS TPU3HAKOB,

ycraHoBneHHble . Mennenem. MoHoruOpuaHoe
CKpelnIuBaHue. 3aKOH eAMHO00pa3us THOPUIOB
repBoro nokoneHust. [lpaBuno qoMuHUpOBaHUS.
3aKOH pacIlerieHus MpUu3HaKkoB. [ 'unoresa
ynCcTOTHI rameT. [lonHoe u HemoaHoe

JOMUHHNPOBAHUC.

PackpsIBaTh COAEPKAHUE TEPMUHOB U ITOHSATUM:
MOHOTHOPHUIHOE CKpEIMBaHKEe, PECHOTUITHYESCKUE
rpYIIIBL, THOPUIOIOTMYECKHI METO/I, YHCThIE
JTUHUH, TOMUHUPOBAHHUE F€HOB (IIOJTHOE,
HEIOJIHOE), pPaCUIEINIEHUE B IOTOMCTBE.

OnuceIBaTh MCTOJUKY ITPOBCIACHUA
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VIemoncmpavyuu:

[lopmpemui: I'. MeHemnb.

Tabnuywl u cxemvi: «MOHOTHOPUAHOE
CKpPELIMBAaHUE U €r0 IUTON€HETUYECKAs: OCHOBAY,
«3aKOH pacIICTUICHHS U €0 IIUTOreHeTUYecKast
OCHOBa», «3aKOH YHUCTOTBI FaMeT».
ObopydosaHnue: MOACTU-ANTUIUKAIIAHA
«MoHorubpuaHOe CKpemuBanuey, «HemomnHoe
TTOMUHHPOBaHUE», TepOapuit «I'0poX moceBHOM»

[. MeHaeneM OnbITOB 10 U3YyYEHHIO
HacJaeA0BaHUs OJTHOM Mapsbl IPU3HAKOB y TOpoxXa
[TOCEBHOTO.

PackpbIBaTh coiepKaHHe 3aKOHOB €MHO00pa3us
rHOPUI0B MIEPBOTO MOKOJICHUS U 3aKOHA
pacierienusi. OObSICHATH TUIIOTE3Y YHUCTOTHI
rameT. 3aMruchbIBaTh CXEMbl MOHOTHOPUTHOTO
CKpEIMBAaHUS, OOBSACHATh €r0 LIUTOJIOTHYECKUE
OCHOBBI U peIIaTh FTEHETUYECKUE 3aa4H Ha
MOHOTHOPUIHOE CKpEIIMBaHNE

6.3

JlurnbpuHoe
CKpEIIIMBaHUE. 3akoH
HE3aBHCUMOIO
HacJIe0BaHMS IPU3HAKOB

JluruOpuHOE CKpeIuBaHue. 3aKOH
HE3aBHCHMOT'O HACJICJIOBAHHUSI PU3HAKOB.
[{uTOoreHeTn4eCcKre OCHOBBI TUTHOPUIHOTO
CKpEIIMBaHUS. AHATH3UPYIOIIEE CKpEIIBaHHE.
lcnionb30BaHNe aHATU3UPYIOIIETO CKPEIIMBaHUS
TUTSL OTIPE/ICIICHUSI TEHOTHUIIA OCOOH.
Vlemoncmpayuu:

[ lopmpemui: I'. Mennens.

Tabauywl u cxemwvi: «JIurndpumaHoe
CKpemuBaHuey, « luTosornaeckre OCHOBBI
TUTHOPUTHOTO CKpentuBanusy. Obopyoosanue:
MOJIeTTb- anrIuKanus «lurudpunnoe

CKpCHIMBAHHC)

PackpsIBaTh COAEPKAHUE TEPMUHOB U ITOHSATUM:
MUTHOPUIHOE CKPEIIMBaHKE, aHATTM3UPYIOILEe
ckpenruBanue. OnuceiBath onbIThl ['. Menaens no
VM3Y4YCHHIO HACIIENOBAHUS ABYX Map IPU3HAKOB Y
ropoxa I0CeBHOro0. PackpbIBaTh cofep:kaHue
3aKOHA HE3aBHCHMOI'O HACJIEOBAHUS IPU3HAKOB.
[[puMEHATh MATEMAaTUYECKUN PacyeT ¢ IOMOILBIO
METO/1a TIEPEMHOKEHUS BEPOATHOCTEH U 3aIACH C
MOMOIIBIO (DEHOTUITMUECKUX PATUKAIOB
pacIleIICHNs] IPU3HAKOB y IIOTOMKOB I10
(EHOTHUITY U TEHOTHITY.

3anuchIBaTh CXEMbl AUTHOPUIHOTO
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CKpEITUBaHUs, OOBSICHATD €ro IIUTOJIOTHICCKHE
OCHOBBI U peIllaTh FTEHETUYECKUE 3a/1a4u Ha
TUTHOPUTHOE CKPEIIMBAHNC

6.4

CHeIuieHHOoE
HACJIC/IOBAaHKE MPU3HAKOB

CueruieHHOE HacsenoBanue npusHakoB. Padora T.
MopraHa 1o CIEIICHHOMY HacJIeI0BAHUIO T€HOB.
Hapyienue cuernsieHusi FTeHOB B pe3yJibTaTe
KPOCCHUHTOBEPA. XPOMOCOMHAs TEOPHS
HACJIEICTBEHHOCTH.

[' eHeTUYECKUE KAPTHI.

Vlemoncmpayuu:

[ lopmpemuvi: T. Mopras.

Tabnuywl u cxemol: «Merio3y, «I” eHeTHYECKHE
KAapThl PACTEHUH, )KUBOTHBIX U YEIIOBEKAY,
«B3anmoielicTBIE aJIJIEbHBIX TEHOBY.
Obopydosanue: Mukponpemnapar «Jpo3oduiar»
(HOpMa, MyTaruu GOpMBbI KPBUTHEB U OKPACKH
Terna), MUKPOCKOII, MOJIENTb-aNTUTHKAITIS
«ITepekpéct xpoMocom».

VlabopamopHhbsie u npakmuueckue padoomul:
JlaGopatopnast pabora Ne 5. «3yuenue
pe3yabTaTOB MOHOTHOPUIHOTO M TUTUOPUIHOTO

CKpCHIMBAaHUA

PackpbIBaTh COAEPKAHNE TEPMUHOB U ITOHSATUN:
CLICTUIEHHOE HACJIEeI0BaHUE IPU3HAKOB,
[PEeKOMOMHALIMS TE€HOB, TCHETHUECKUE KapThl
XpPOMOCOM, MOPraHuza.

HasbiBaTh OCHOBHBIE IIOJIOKEHUS XPOMOCOMHOU
Teopuu HacyeacTBeHHoCcTH T. MopraHa;
packpeIBaTh cojepkanue padbotsl T. Moprana o
CLICTUICHHOMY HacCJIEJOBAHUIO T€HOB U IPUYHHBI
HapyILICHUs CLICIUICHUS MEKy T€HAMH.
3anyuChIBaTh CXEMbI CKPELUBAaHUS IIPU
CLICTIJICHHOM HaCJIeZIOBaHUH, OOBSICHATH PUIUHBI
PEKOMOMHALIMY T€HOB, OMPEAEIIATh YUCIIO TPYIII
CLEIUICHUS T'€HOB; PEIIaTh FeHETUYECKUE 3a1a4u
Ha CLICTUIEHHOE HACJIeI0BaHUE
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y 1po30(HIIbl Ha TOTOBBIX MUKpPOIpEnapaTax»

6.5 |I' eneTuka noma. [ eHeTHKa 1os1a. XpOMOCOMHOE OIIPEEIICHUE
HacnenoBanue nprs3HaKkos, oja. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. I’
CLEIJICHHBIX C I10JIOM OMOI'aMETHBIE U T€TEPOraMETHBIE OPIaHU3MBI.
HacnegoBaHue nNpu3HaKoOB, CHEIUIEHHBIX C ITOJIOM.
VIemoncmpayuu:
\[lopmpemu1: T'. Mennens, T. Mopran, H.H. .
BABHIIOB. PackpbIBaTh cofiepKaHUE TEPMUHOB U OHSTUMN:
Tabauywvl u cxemwvi: «I'eHeTHKA TIOTIAY, XpOMOCOMHBIH Habop, ayTOCOMEI, TOJIOBLIC
«3aKOHOMEPHOCTH HACIIEIOBAHHUS, CLEIIEHHOTo ¢ [\POMOCOMBL, TOMOTAMCTHBIN IO,
10510M», «KapHOTHITBI YeTOBEKa M KUBOTHBIX» [ C1oPOTAMETHBIH TIOJ, CICIIICHHOE C HHOI0M
HacJIeJOBaHHE ITPU3HAKOB.
OOBACHATD LUTOJIOTUYECKUE OCHOBBI
XPOMOCOMHOI'0 MEXAHU3Ma OIPEEICHUS 110JI1A Y
pa3InyYHbIX Oprann3mMoB. CpaBHUBATh
3aKOHOMEPHOCTH HACJIE0BAaHUs IPU3HAKOB,
CLEIUVIEHHBIX U HE CIEIUIEHHBIX C II0J0M. Pemars
reHETUYECKUE 3a7]aul Ha HaclleJ0BaHNE
CHEIUIEHHBIX C TIOJIOM IPU3HAKOB
6.6 [113MeH4YMBOCTb. 13MeHYMBOCTB. BUibl H3MEHYUBOCTH: PackpbIBaTh COAEPIKAHUE TEPMUHOB U ITOHSATUM:
HenacnencrBeHnHas HEHACJICACTBEHHAs U HaclaeACTBeHHasA. Poib M3MEHYMBOCTh, HACJIEICTBEHHAS] N3MEHUNBOCTb,
M3MEHYMBOCTh Cpelbl B HEHACJIEACTBEHHON U3MEHUYNUBOCTH. HEHACJICACTBEHHAs: N3MEHYUBOCTD,

XapakTeprucTruka MO (pUKAITMOHHON
M3MEHYMBOCTH. BapuanmoHHbli psaag u
BapralnoOHHas kpuBasi. Hopma peakuuu
npu3Haka. KonnuecTBEHHbIE M KAUECTBEHHBIE
MpU3HAKU U UX HOpMa peakiunu. CBoiicTBa
MOTU(UKAITNOHHONW U3MEHUHUBOCTH.

Mo UKAITMOHHAS N3MEHUYNBOCTb,
BapUALIMOHHBIN psiJi, BApUAHTA, BapUallMOHHAs
KpUBas, MPU3HAK, HOpMa PEaKIIHH,
KOJIMYECTBEHHBIE 1 KAYECTBEHHBIE MPU3HAKH.
KiraccuduimpoBaTh BUIBI U3MEHYUBOCTH U
BBISBJIATE UX
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Vlemoncmpayuu:

Tabauywl u cxemwvl: «BUabl U3MEHYUBOCTHY,
«MoaudukamoHHas N3MEHYHUBOCTDY.
VlabopamopHnusie u npakmuueckue padoomul:
JlaGopaTopnast pabota Ne 6. «3yuenue
MOIU(PUKAITMOHHON U3MEHUYNBOCTH, IOCTPOCHHE
BapHAIMOHHOTO psi/ia U BApUAIIMOHHOW KPUBOW

Ouonorudeckre ocooeHHocTu. [lepeuncnsath
CBOICTBa MOAN(DUKAITMOHHOM U3MEHYMBOCTH 1
OOBSICHATH €€ 3HAUCHUE /ISl OPTaHU3MOB.
PaznnyaTh KOIUYEeCTBEHHEIC U KAY€CTBEHHEIC
[IPU3HAKU; CTPOUTH BApUALIMOHHBIN P,
BapUalMOHHYIO KPUBYIO, BRIYUCIISTH CPETHEE
3HAUYCHHE NMPU3HAKA

6.7

HacnencrsenHas
N3MEHYUBOCTD

HacnengcTBeHHast, MM TeHOTUIIYECKAas
M3MEHUYMBOCTh. KOMOMHATHBHAS N3MEHUUBOCTD.
Meii03 1 1TOJI0BOI IPOIIECC - OCHOBA
KOMOMHATHUBHOW M3MEHYMBOCTU. MyTalliOHHAs
N3MCHUYNUBOCTb.

Krnaccudukanus MyTanuii: TeHHbIE,
XPOMOCOMHbBIE, TCHOMHBIE.

YacTtoTa 1 IpUYMHBI MyTalUN.

MyTareHabie (haKTOpHI.

3aKOH TOMOJIOTHYECKUX PSIIOB B HACIECTBEHHON
n3MenunBocty H. Y. BaBunosa. Buesnepuas
HACJICACTBEHHOCTb ¥ U3MCHUYHNBOCTb.
Vlemoncmpayuu:

[ lopmpemui: I'. ne @pus, H. 1. BaBuios.

Tabauywvl u cxemvl: «MyTaniMoOHHAS

PackpsIBaTh COAEPKAHUE TEPMUHOB U ITOHSATUN:
HacJIe/ICTBEHHAasl U3MEHYMBOCTh, KOMOMHATHBHAS
M3MEHYMBOCTb, MyTallUOHHAs U3MEHYUBOCTD,
MYTaHT, MyTalllU: TEHHBIC, XPOMOCOMHBIE,
[CHOMHBIC; ITOJIUIUIONUS, aHEYTIOU NS,
MyTareHsl. XapaKTepU30BaTh HACIEICTBCHHYIO
M3MEHYMBOCTD; (HOPMYIHPOBATH 3aKOH
TOMOJIOTHYECKUX PAJIOB B HACICACTBEHHON
n3MeHurBocTH H. . BaBmiioBa u 00BSICHATH €T0
3Ha4YeHUe /17151 OMOJIOTHH U CETIEKIUH.
KnaccuduuupoBaTh MyTalluu: reHHbIE,
XPOMOCOMHBIE, TCHOMHBIE U TIPUBOJUTH IPUMEPHI
MyTaLuu.

OOBACHATD IMPUYINHBI BOSHUKHOBCHU S
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M3MEHYHUBOCTDY.
ObopyoosaHnue: MUKPOCKOIT, MUKpOIIpernapat
«po3oduna» (Hopma, MyTaluu GOPMBI KPbUTHEB
1 OKpacKa Teja); KOMHATHbIE PACTEHUs C ECTPOi
OKPacKOH JINCTHEB.

Vlabopamopnsie u npakmuueckue paoomoi:
JlaGopaTopnas pabora Ne 7. «AHanu3 MmyTanui y
Npo30¢ il Ha TOTOBBIX MUKpOIIpEnaparax»

MyTaIii, posib (haKTOPOB-MYTareHOB.
CpaBHHMBAThH BUJIBI MyTaIlUi; BBISBIISATH TPHYMHBI
HaCHeHCTBeHHOﬁ U3MCHYHUBOCTHU, HCTOUYHHUKH
MyTareHoOB B OKpYyKaroiien cpeie (KOCBEHHO).
XapakTepu3oBaTh BHESICPHYIO
HACJICJICTBEHHOCTh U U3MEHUYNBOCTh

6.8

" eHeTHKa yeoBeKa

[ eneruka yenoseka. Kapuorumn yenoBeka.
(OCHOBHBIC METOJIBI TCHETHKH YEJIOBEKA!
reHeaoTH4eCKui, OJTM3HEI[OBBIH,
LIUTOTCHETUYECKHI, OMOXUMUYECKHIA,
MOJIEKYJIIPHO-T€HETUYECKUM.

CoBpeMeHHOE onpe/IeJIeHUE TeHOTHUIIA:
[MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
FCHOTUIHPOBAHKE, B TOM YHCJIE€ C TOMOILBIO
[111P-ananu3a. HacimencTBeHHbBIE 3a001€BaHUS
YCIIOBEKA: TCHHBIC 00JIe3HU, O0JIC3HHU C
HACJICICTBEHHOW MPEIPACIION0KEHHOCTHIO,
XpOMOCOMHBIE Oone3Hu. CoMaTuyecKkue u

FCHCPATUBHBIC MyTalllH.

PackpsIBaTh COAEPKAHUE TEPMUHOB U ITOHSATUM:
KapHOTHII YEJIOBEKA, IIUTOI€HETUUECKUI METO/,
reHEaJOTUYECKUI METO, POJIOCIIOBHBIE,
OIM3HELIOBLINA METO/, HACJIeICTBEHHEIEC 00JI€3HH:
(MOHOT€HHBIE, C HACIEACTBEHHON
[1PEIPACIIOI0KEHHOCTHIO, XPOMOCOMHBIE),
MEINKO-TEHETUUECKOE KOHCYIbTUPOBAHHUE.
[lepeuncasiTh 0COOEHHOCTH U3yUYEHUS T€HETHKU
YeJI0BEKA; MPUBOAUTH PUMEPHI HACIEACTBEHHBIX
OoJie3HEN YenoBeKa, XapakTepu30BaTh METO/IbI UX
NpoUIaKTUKN; 00OCHOBBIBATH 3HAYCHUE MEIUKO-
reHETHYECKOro
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CtBOJIOBBIC KIETKU. [IpUHIIUTIBI 370pOBOTO
o0pa3a KW3HH, TUarHOCTHUKH, TPOPHITAKTUKH U
NedYeHUs TeHeTUYeCKUX Ooie3Hei. Meanko-
reHEeTUYECKOe KOHCYJIbTUPOBaHHE. 3HAUCHUE
MEIUIIMHCKOM TeHETUKH B MPEIOTBPAILICHUU 1
JIeYeHNU TeHETUYECKUX 3a00JIeBaHUI YelloBeKa.
VIemoncmpavyuu:

Tabauywvl u cxemwi: «HacnegoBanue pesyc-
dakTopay, «I'eHeTuKa TPYyIIT KPOBUY.
Vlabopamopnsie u npakmuueckue paoomoi:
[TpakTuyeckas padora Ne 2. «CocTaBieHue u
QHAJIN3 POJIOCIIOBHBIX YEJIOBEKa

KOHCYJIbTUPOBaHUA.

BrIABISTS M CpaBHUBATH MEXKIY COOOM
JOMHUHAHTHLBIC U PCLICCCUBHBIC ITPU3HAKHA
yelIoBeKa.

CocCTaBiIITh U AHAJIU3UPOBATH POAOCIIOBHBIC
yelioBeKa

l1Toro yacoB o Teme

8

Tema 7. Cesiek1iusi OpraHu3MoB, OCHOBbI OHOTEXHOJIOTUH

7.1

Cenexuus Kak HayKa u
po1iecc

1

Cenekiusi Kak HayKa U mpouecc. 3apoxkaeHue
ceJIEKIIMU U noMecTukanusa. Yuenue H. U.
BaBuniioBa o0 IleHTpax MHOT000pa3us u
[TPOVCXOXKACHUS KYJIBTYPHBIX PACTEHUH.

Coprt, nopoa, TaMmM.

HCHTpBI MPOUCXOKACHUA NOMAIIHUX KHNBOTHBIX.

PackpbIBaTh COAEPIKAHUE TEPMUHOB U ITOHSATUN:
CEJIEKLIMsI, COPT, MOPOJa, IITaMM, TOMECTHKALIMS,
WM OJIOMAIlTHUBAHUE, IEHTPBI MHOT000pa3us 1
[TPOUCXOXKACHUS KYIbTYPHBIX PACTEHUH U
PKUBOTHBIX, THOPUIM3AIMs, UCKYCCTBEHHBIH

oTOOD.
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VIemoncmpavyuu:

[ lopmpemsi: H. V1. BaBunos.

Tabnuyst u cxemol: kapta «L{eHTpBI
MHOT000pa3usi U MPOUCXOKICHUS KYJIbTYPHBIX
pacteHuin», «[lopoasl TOMALIHUX )KUBOTHBIX,
«CopTa KyJIbTYpPHBIX pACTCHUI.
ObopydosaHue: MYISKU TUIOJIOB U KOPHETLIOIOB
TUKHUX GOPM U KYJIbTYPHBIX COPTOB PACTEHU;
repOapuii «CenbCKOX03SUCTBEHHBIC PACTEHUS

HasbiBaTh 1 CpaBHUBATH OCHOBHBIE STaIlbI
Pa3BUTHS CEIEKLIHH.

M3narate yuenue H. M. BaBunosa o nentpax
[TPOMCXOXKACHUS KYJIbTYPHBIX PACTCHUM;
paznuyaTh HEHTPBI Ha KapTe MUPA, CBA3BIBATH X
MECTOIOJIOKEHUE C OYaraMu BOZHUKHOBEHUS
IPEBHENIINX [IUBUIIM3ALIHAM.

CpaBHUBaThH COpPTa KYJIbTYPHBIX PACTCHUMH,
[MOPO/IbI IOMAIIHUX KUBOTHBIX U UX JUKUX
rpeakoB. OLEHUBaTh POJIb CEJIEKIIUU B
o0ecTeYeHnH POI0BOIBCTBEHHON 0€30MacCHOCTH
YEII0BEUECTBA

7.2

MeToabl U JOCTHKEHUS
CEJIEKIIUU PACTEHUU 1
PKUBOTHBIX

CoBpeMEHHbIE METO/IbI CENEKIIUU. MacCOBBIN 1
VHIMBUIYAIBHBIN OTOOPHI B CEJICKITNH PACTCHHIMA
1 )KUBOTHBIX. OIIEHKa SKCTEepbepa.
bu3KopoICTBEHHOE CKpEIIMBAaHUE - MHOPHIVHT.
Urncras auHUS.

CkpelyBaHue YUCTHIX JIMHUM.

[" erepo3uc, niau ruOpuHas CUa.
HepoacTBeHHOE CKpeIInBaHUe - AyTOPUIMHT.
Otnanéunas TuOpuAN3anus U €€ yCIexXH.
CKyCCTBEHHBIN MyTareHes3 U I0JIy4eHue

TTOJIUIIIIONJOB. ﬂOCTI/I)KeHI/IH CCJIICKIIMHN

PackpsIBaTh COAEPIKAHUE TEPMUHOB U ITOHSATUN:
MCKYCCTBEHHBIN 0TOOP, MAaCCOBBIN OTOOP,
WHIUBUAYAIBHBIN 0TOOD, SKCTEPhED,
0JIM3KOPOJICTBEHHOE CKPEITUBAHKE, YUCTAs
TTUHUS, TETEPO3UC, HEPOJCTBEHHOE CKPEITUBAHUE,
MCKYCCTBECHHBIM MyTareHe3, MOJMILIOUIBI.
CpaBHuBaTh ()OPMBI HCKYCCTBEHHOTO OTOOpa
(MaccoBOTO ¥ MHAWBHUIYATBLHOTO), BUIBI
ruOpuan3ayy (OJIM3KOPOICTBEHHON U

OTJIAJICHHO}1), CIIOCOOBI TTOJYYCHHS TIOJUTIIIONIOB.
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pacTEeHUM, ’KUBOTHBIX U MUKPOOPTaHU3MOB.
VIemoncmpayuu:

[ lopmpemuei: . B. Muuypum, I'. JI. KapneueHko,
M. ®@. UBanoB. Tabauywst u cxemsi: «OTHameHHAS
rudpuan3aiysy, «Padorsl akagemuka M. ©.
HBanoBay, «[lomummonaus». Obopydosarue:
MYJISDKH TUIOI0OB U KOPHEIUIOJOB TUKUX (GOpM U
KYJIbTYPHBIX COPTOB PaCTCHHM.

Vlabopamopnule u npakmuyeckue padomoi:
DKcKypensi «OCHOBHBIE METO/BI U IOCTHKEHUS
CEJICKLIUU PACTEHUH U )KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIINIO, TNIEMEHHYIO (hepMy,
COPTOUCHBITATENIbHBINA YUaCTOK UM TEIUIMYHOE
X035 CTBO)

[IpuBOAUTE IPUMEPHI JOCTUKEHUN CEICKIIUU
PacTeHUH 1 )KUBOTHBIX

7.3

buoTexHomornsa Kaxk
OTpaciib MPOU3BOJICTBA

broTexHOoIOrus Kak 0Tpaciib MPOU3BOJICTBA.
['eHHast MHKEHEpUsl. DTallbl CO3/TaHUS
pexomOunanTHOU JIHK u TpancreHHbIx
oprann3MoB. Knerounas nnxxenepusi. Kiierounsie
KYJIbTYpbl. MUKPOKJIOHAILHOE PA3MHOKEHUE

pactenuii. KiiloHnpoBaHue BHICOKONPOTYKTHBHBIX

PackpbIBaTh coiep:kaHie TEPMUHOB U TTOHSITHA:
OMOTEXHOJIOTHsI, KIIETOUHASI MH)XKCHEPUSsl, TeHHAs
MHXEHepUsl, KIOHHPOBAHUE, TPAHCTCHHbIE
opraau3msel, MO (TeHeTudecku
MOAU(GUIIMPOBAHHBIE OPTAHU3MBI).
XapakTepu30BaTh OMOTEXHOJOTHIO KaK OTPacihb

IMPON3BOJICTBA, OCHOBHEIC
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CENIbCKOXO03SUCTBEHHBIX OPTaHU3MOB.
DKoJIOTHYECKHUe U dTHUeckue mpoodsemsl. [ MO -
TCHETUYECKU MOTIU(DUIIMPOBAHHEBIE OPTaHU3MBI.
Vlemoncmpayuu:

Tabauywl u cxemvi: «OOBEKTHI OMOTEXHOJIOTHUN,
«Kiierounble KyabTyphl U KIIOHUPOBAHHE),
«KoHCcTpynpoBaHUe U TIEPEHOC TEHOB, XPOMOCOM»

TOCTHKEHHS] OMOTEXHOJIOTUHU B 001aCcTH
MPOMBIIITICHHOCTH, CEITECKOTO XO03SICTBA
MEIUIIHHBI.

[lepedncisTh U XapaKTepH30BaTh OCHOBHBIC
METOJIbI U JIOCTUKCHUS] OMOMHIKEHEPHH.
OOCy)KaaTh YKOJIOTUIECKUE H ITHUECKUE ACTIEKTHI
HEKOTOPBIX MCCIIEOBAHUN B 00JIaCTH
OMOTEXHOJIOTHH (KJIOHUPOBAHUS, UCKYCCTBEHHOTO
OILIOIOTBOPEHUS, HATIPABICHHOTO U3MEHEHUS
CHOMA U CO3JJaHHsI TPAHCTEHHBIX OPTraHU3MOB)

Toro gacoB mo teme 3

Pe3epBHOE Bpems 1

OBILEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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11 KJIACC
Ne i/t Kommacctso IIporpammHOE comeprkanue OCHOBHBIE BUIBI JEATEIILHOCTA O0YUAONAXCS
- HaumenoBanue pa3nenos u 4acoB porp ACp ABL 1L yHarom
TeM y4eOHOro IpeaMera
Tema 1. DBoJIOIIHOHHAA OHOJIOTUSA
1.1 [DBomronus u METOIBI €€ 1

M3y4YCHUS

[IpeanocsUIKy BOSHUKHOBEHHUS DBOJIIOLIMOHHON
TEOPUHU. DBOJIIOLIMOHHAS TEOPHSI U €€ MECTO B
Ouosioruu. BnusHue SBOIIOIMOHHON TEOPUU HA
pa3BUTHE OMOJIOTUU U IPYTUX HAYK.
CBHzIETENBCTBA SBOIOLUH.
[[a1€0HTOIOTNMYECKHUE: TTIOCIEI0BATEIBHOCTD
[1OSIBJICHUSI BUJIOB B AJICOHTOJIOTMUECKON
JIETOIMCH, IIEPEXOIHBIE (OPMBI.
buoreorpaduyeckue: CX0ACTBO U paznuuue GpayH
1 (HJTIOp MaTEepUKOB M OCTPOBOB.
OMOPHOJIOTHUECKUE: CXOJCTBA U PA3IHUIUS
HMOPHOHOB Pa3HbIX BUJOB IO3BOHOYHBIX.
CpaBHUTEIIbHO-AHATOMUYECKHE: TOMOJIOTMYHBIE,
AQHAJIOTUYHBIC, PYAUMEHTAPHBIC OPTAHBI,
aTaBU3MbI. MOJIEKYISIPHO -OMOXUMUYECKHE:
CXOACTBO MEXAHU3MOB HACJIEICTBEHHOCTH U

OCHOBHBIX

PackpbiBaTh cojiep:kaHre TEPMUHOB U TTOHSITHIA:
HBOJIIOINS, IEPEXOAHbBIE (DOPMBI,
(buIoreHeTUYeCKre Psi/ibl, BUBI-9HAEMHUKH, BUIbI-
[PENIUKTHI, 3aKOH 3aPOBIIIIEBOTO CXO/ICTBA,
OHOreHeTUYECKUH 3aKOH, TOMOJIOTHYHbIE U
QHAJIOTUYHBIC OPTaHbI, pyIMMEHTAPHBIE OPTaHBI,
ATaBU3MBI.

[lepeuncisiTh OCHOBHBIE 3TAIbI PA3BUTHS
PBOJIIOIIMOHHOM TEOPUHU. XapaKTEPU30BaTh
CBUJIETEIHCTBA HBOJIIOLIMU: MTAJIEOHTOJIOTUYECKHE,
Oouoreorpaduueckue, SMOPHUOIOTHIECKHE,
CpaBHHUTEILHOAHATOMHYECKUE, MOJICKYIISIPHO-
OHOXHMHYECKHE.

[TprBOIUTH IPUMEPHI IEPEXOIHBIX (HOpM
OpPraHU3MOB, (PUITOTEHETHYECKUX PSIIOB.

[TprBOANUTH HOPMYITHPOBKH 3aKOHOB
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MeTab0IMUECKUX MyTel Y BCeX KUBBIX
OpraHU3MOB.

VIemoncmpayuu:

lopmpemer: K. Jlunneit, XK. b. Jlamapk, Y.
JlapBun, B. O. KoBanesckuii, K. M. bap, D.
['exkens, . Mromnep. Tabauysl u cxemoi:
«Pa3BuUTHE OPraHUYECKOTO MUpPA HA 3EMIIE,
penbedubie TaOIHUIIBI «3apOIBIITH MTO3BOHOYHBIX
PKUBOTHBIX», «APXEONTEPUKCY.

Obopyoosanue: duoreorpaduyeckas KapTa MUpa;
KoJuIeKIHs «DOpMBbI COXPAaHHOCTH UCKOTIaeMbIX
PKUBOTHBIX U PACTEHUI; BIIAYKHBIC TIPErapaThl
«Pa3BuTne HacekoMoroy, «Pa3BuTue JAryImKkmn»

OHMOT€HETUYECKOTO U 3apOAbIIIICBOTO CXOACTBA

1.2

lcTopus pasBUTHS
MpeACcTaBICHUN 00
HBOJIIOLIMH

OBontormonHas teopus Y. JlapsBuna.
[IpennochbuIKu BOZHUKHOBEHUS TapPBUHU3MA.
J[BHoKyILE CHIIBI DBOJIOLMU BUAOB 10 J[apBUHY
(M30BITOYHOE PA3MHOXKEHHE MPU OTPAHUICHHOCTH
pPECYpPCOB, HEOIIPEAEIEHHAS U3MEHYMBOCTb,
O0opr0a 3a CyIlecTBOBaHUE, €CTECCTBEHHBIHN
oTOOp).

CuHTeTHUECKAas TCOPUs SBOJIIOLUN

PackpbIBaTh COAEPIKAHUE TEPMUHOB U ITOHSATUN:
CUCTEMAaTHKA, €CTECTBEHHBIM U NCKYCCTBEHHBIN
oT00p. XapakTepu30BaTh OCHOBHBIC
SBOJIIOLIMOHHBIE UJIEU, KOHLIETILINY U TEOPHH;
CpaBHUBATH B3IJISI/IbI HA BUJ U 3BoJIOIHIO K.
JIunnes, XK.b. Jlamapka, Y. JlapBuHa.
OuenuBath BkJIaJ JIMHHES B pa3BUTHE

CHCTEMATUKU U OOBICHSITE ITPUHIUIIBI
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(CTD) u e€ oCHOBHBIEC MOJOKEHUS.
VIemoncmpayuu:

lopmpemer: K. Jlunneit, XK. b. Jlamapk, Y.
JlapBuH.

Tabnuyer u cxemsi: «Ilomynsuny, «Kapra-cxema
Mapuipyta nytemectsus Y. lapBunay, «@opmbl
OOpBOBI 3a CyllecTBOBaHHEY, «ECTeCTBEHHBII
oTOop», «MHOTrOOOpa3rue COPTOB paCTEHUIY,
«MHOT000pa3ue Mopo,T JKUBOTHBIX)

OMHAPHOM HOMEHKJIATYpPbI. XapaKTepU30BaTh
coJiepKaHUE U 3HAYEHUE IBOTFOLIMOHHOMN
konuenmuu JK. b. Jlamapka.

OLeHNBaTh €CTECTBEHHO-HAYYHBIE U COLUATIbHO-
PKOHOMUYECKHE MPEANOCHUIKA BO3SHUKHOBEHHS
ABOJIIOIIMOHHOM Teopun Y. [{lapBuna. PackpbiBaTh
coJepaKaHue 3BOIIONMOHHON TeopunY. lapBuHa;
CpPaBHUBATh HEOMPENCIEHHYIO U ONPEICIEHHYIO
M3MEHUYUBOCTh, ECTECTBEHHBI U HCKYCCTBEHHBIN
oTO0p, PopMbI OOPHOBI 3a CYIIECTBOBAHHE.
OnuchIBaTh MOJOKEHUS CUHTETUYECKOU TEOpUH
heomonun (CTD) 1 00BACHATH €€ 3HAUCHUE IS
Ouonoruu

1.3

Bun: kpurepuu u
CTPYKTYypa.

[TonmysAnus Kak Kak
DJIEMEHTapHas €AUHULA
BH 1A

MukposBotonus. [Tonynsius kak equHuIa BUaa
1 DBOJTIOLINU.

VIemoncmpayuu:

Tabnuyet u cxemsi: «llomynsauumy,
«MyTanoHHasi U3MEHYHBOCTH.

Obopyoosanue: MUKPOCKOII, MUKpOTpenapaT
«/Ipo3oduna» (Hopma, MyTaruu GOpMbI KPBLILEB
1 OKPACKH TeJa), MOJIETb-alTIINKAIUS

«ITepexkpéct xpoMocom».

PackpbIBaTh COAEPIKAHUE TEPMUHOB U ITOHSATUN:
MHKDPO3BOJIOINS, BU]I, KDUTEPUH BHA, apeal,
OIS, TeHO(DOH ], MyTaIlii, KOMOWHAIH
TCHOB.

XapaKkTepu30BaTh BUJ KAK OCHOBHYIO
CHCTEeMaTHUYECKYIO CMHHUITY U [EIIOCTHYIO
OMOJIOTUYECKYIO CHUCTEMY. BBIIensaTh Kpurepun

Br1a (MOpdosornueckuii, YU3MOIOTHUECKUM,
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VlabopamopHhoie u npakmuuecKue padomol:
JlabopaTopHas padota Ne 1. «CpaBHEHHE BUIOB
M0 MOP(OTOTUIECKOMY KPUTEPHUIO»

OMOXMMUYECKUI, TCHETHYECKUI, SKOJIOTHICCKHIA,
reorpaUuecKuil) ¥ MPUMEHSITh KPUTEPHUH IS
ONMCAaHUSI KOHKPETHBIX BUJIOB.

XapakTepru30BaTh NOMYJIALNIO KaK CTPYKTYPHYIO
€MHUILY BUA U SBOJIOLNY.

OnuchIBaTh MOMYJIALMIO IO OCHOBHBIM
[MOKa3aTeJsiM: COCTaB, CTPYKTypa

1.4 |IBuxymiue Cuiibl JIBroKyIIre cuibl ((aKTOPhI) SBOIOINH BHIOB B
(3;1eMeHTapHbIe PaKTOPHI) npupojie. MyTalimoHHBIN TpoIiece U
PBOJTIOLIUN KOMOMHATHBHASI H3MEHYUBOCT. [[OMynsSInOHHbBIE

BOJIHBI U Jipeiid reHoB. M3omsmus 1 Murpanus.

Viemoncmpavyuu:

Tabauywvl u cxemvi: «JIBYOKYIITHE CHITBI

SBOJTIOLIUN
PackpsIBaTh COAEPIKAHUE TEPMUHOB U ITOHSATUN:
KOMOWHATUBHAs! N3MEHUYUBOCTD, MyTallUH,
MyTaI[MOHHBIN MPOIIECC, MOMYJISILITIOHHBIE BOIHBI,
npeiid TeHOB, U30JIAIIHS, MUTPAIUH.
XapakTepu30BaTh dIEMEHTApHBIC (PaKTOPHI
PBOJTIOIIMN: MYTaIlMOHHBIN MPOIIECC,
KOMOMHATUBHASI H3MEHYUBOCTh, MO SIIUOHHBIE
BOJIHBI, e TEHOB, U30JISALIHS, MUTPAITHSI.
Y cTaHaBIMBAaTh MPUUYUHHOCIEICTBEHHBIE CBSI3U
MEXy MEXaHU3MOM M Pe3yJIbTaTOM JICUCTBUS
NBIDKYIIUX CHIT (3JIEMEHTapHBIX (PaKTOPOB)
PBOJTIOIIAN

1.5 |EcrecTBeHHBIH OTOOD U €ro

hopmbl

EcTtecTBeHHBIN 0TOOD - HANpaBIAIOMUMA PakTop
PBOJTIOTIHH.

@DopMEBI eCTECTBEHHOTO 0TOOpA.

PackpsIBaTh COAEPIKAHUE TEPMUHOB U ITOHSATUN:

€CTECTBEHHBIN 0TOOP, 00ph0a 3a CyIIECTBOBAHNE.
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VIemoncmpavyuu:
Tabauywl u cxemwvi: «ECTECTBEHHBIA 0TOOP»,
«boprba 3a cymecTBOBaHUE

OnuceIBaTh MEXaHU3M JEHUCTBUS €CTECTBEHHOIO
otOopa.

Xapaktepu3oBaTh (OPMBI €CTECTBEHHOTO OTOOPA]
(MBUKYIINH, CTAOMIM3UPYIOIIUH, AU3PYIITUBHBIN )
Y CPaBHUBATh UX MEXKTY COOOH.

XapakTepu3oBaTh O0pbOY 3a CYIIECTBOBAHUE U
CpaBHMBATh €€ BUIBI (MEKBUIOBAS,
BHYTPHUBHJI0Bast, 00pb0a ¢ HEOIAronpUATHHIMU
(hakTOpaMy BHEIIIHEH CPEIbl)

1.6

Pe3ynbTaThl 3BOTIOLMN:
MPUCIIOCOOJICHHOCTD
OpraHu3MOB U
BH1000pa30BaHUE

[TprcrocoOIeHHOCTh OPraHU3MOB KaK pe3ysbTaT
hBomonuU. [Ipumeps! npucnocoOaeHui y
OpraHu3MoB. ApoMOp(O3bl U UIH0AAANI TAIIUH.
By u BumoobpasoBaHue.

Kputepun Buga. OCHOBHBIE (hOPMBI
BH1000pa30BaHMs: Teorpaduieckoe,
HKOJIOTMYECKOE.

VIemoncmpayuu:

Tabauyst u cxemol: «IpuCcOCOOICHHOCTH
opranu3mMoBy, «I" eorpaduueckoe
BU1000pa30BaHuE», « IKOIOTUIECKOE
BH1000pa30BaHME.

Obopyoosanue: xomnexkuus «lIpumeps

3aIIUTHBIX MPUCTIOCOOJIEHUH Y )KUBOTHBIX),

PackpbIBaTh cojiep:kaHle TEPMUHOB U TTOHSITHA:
MPUCIIOCOOJICHHOCTD, TOKPOBUTEILCTBEHHAS U
[pelocTeperaoias oKpacka, MaCKUpOBKa,
BH1000pa3oBanne. ONMUCHIBATH MEXAHU3M
BO3HUKHOBEHHUS MTPUCIIOCOOICHHUM Y OPraHu3MOB.
BrIIBIIATE 110 I/I306pa)KCHI/I$IM, Ha JXUBBIX U
(bUKCUPOBaHHBIX MpernapaTax MpUMepsI
MPUCIIOCOOJICHHOCTH PACTCHUN M JKUBOTHBIX K
YCIIOBUSIM Cpelbl 0OMTaHUs, JOKA3bIBATh
OTHOCHUTEIIbHYIO LIEIeCO00pa3HOCTh
MpUCIIOCOOIeHUH. XapaKTepru30BaTh CIIOCOOBI U
MCXAaHU3MBbI BI/I,Z[OO6pa3OBaHI/I$I; OIIMChIBATH U

CpaBHHMBAaTb OCHOBHBIC
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KOJUIEKIIMSI HACEKOMBIX C pa3IMYHBIMU THIIAMH
OKpacKu; HaOOp TUIOZIOB U CEMSH.
Vlabopamopnsie u npakmuueckue

padomeut:

JlaGopartopnas pa6ota Ne 2. «Onucanue
PUCIIOCOOJICHHOCTH OpTaHU3Ma U ee
OTHOCHUTEIILHOTO XapaKTepa»

(hOpMBI SKOJIOTHUECKOTO U Teorpaduyeckoro
BH1000pa30BaHUS

1.7

Hanpasnenus u nytu
MaKpOIBOIIOLUU

Makpo3BOJTIOLIHSL.

Dopmbl IBOTIONINN: (DUITETHYECKAS,
TMBEpPreHTHAs, KOHBEPIeHTHAs!, apajliesIbHasl.
HeoOpatumocTs sBosmonuu. [Ipoucxoxaenue ot
HECIEINAIN3UPOBAHHBIX TIPEIKOB.
[Iporpeccupyroias crenuani3anus.
AJlanTUBHAs paguaiusi.

Viemoncmpavyuu:

[lopmpemsi: A. H. CeBep1os.

Tabnuywl u cxemvi: «KApoMopQO3bI»,
«Mnnoananramuny, «O0mas AereHepanus.
Obopyoosanue: monens «OCHOBHBIC
HaIPaBJICHUS YBOJIIOLINNY»; 00bEMHASI MOJIEITH
«CTpOeHHE rOJIOBHOT'O MO3Ta MO3BOHOYHBIX»

PackpbIBaTh COAEPIKAHUE TEPMUHOB U ITOHSATUN:
MaKpOIBOTIONHUS, (PUITOTeHE3, OMOIOTUYECKHIA
porpecc u perpecc, apomopdos, uauoaganrtanus,
o011as AereHepanus, alanTUBHAS paJualys.
XapakTepu30BaTh (OPMBI IBOIIONNU. BIABIATH
apoMop(}o3bl ¥ UAKOAANTALUYN Y PACTEHUH U
PKUBOTHBIX.

CpaBHHBaATh OMOJIOTUYECKHI MpOrpecc u
Ouosiornyeckuii perpecc, apoMmopdos,
MAM0alalTallIo U OOLIYIO JereHepaltIo.
BbISBIATE B3aUMOCBSI3H MEXAY IIyTAMHU U
HAIIPABJICHUSIMH HBOJIIOLIUN y PACTCHUN U
PKUBOTHBIX

l1Toro yacoB o Teme
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Tema 2. Bo3HNKHOBeHME U Pa3BUTHE KU3HU HA 3eMJie

2.1

VcTopus xu3HU Ha 3emiie
1 METOIbI €€ n3ydeHust. I’
MIIOTE3bl IPOUCXOKICHUS
PKU3HH Ha 3eMiIe

2

JloHay4yHbI€ MPECTABICHUS O 3aPOKICHUN
K3HU. HayuHble THIOTE3bI BOSHUKHOBEHUS
PKU3HU Ha 3emiie: abuoreHe3 U MmaHCIepMusl.
XUMHUUecKast BOJIOIUS.

AOMOTEHHBI CHHTE3 OPTAaHMYECKUX BEIIECTB U3
HEOPraHUYECKUX.

DKCIEPUMEHTAIBHOE MOATBEPKICHHUE
XHUMHUYECKOI BOIOLHH.

HauanbHble STanbl OMOJI0THYECKOM SBOJIIOIUN.
['unoreza PHK- mupa. ®opmupoBanue
MEMOpPaHHBIX CTPYKTYP U BOBHUKHOBEHUE
MPOTOKJIETKU. [IepBble KIETKHU U X IBOJIIOIHA.
DopMUpPOBaHKE OCHOBHBIX I'PYIIT )KUBBIX
OpraHu3MOB.

Viemoncmpavyuu:

\[lopmpemebl.

®. Peau, JI. [Tactep, C. Munnep, A. U. Onapus,
[". FOpu.

Tabauywl u cxemwvi: «Bo3aukHOBeHHE COTHEYHOM
CUCTEMbI», «Pa3BUTHE OPraHUYECKOTO MUPAY,
«PacTuTenbpHas KieTkay, «JKuBOTHAS KIICTKA,
«IIpokapuoTnyeckas KieTKa»

PackpbIBaTh COAEPIKAHUE TEPMUHOB U ITOHSATUN:
KpealuoHN3M, a0MOTeHe3, BUTAIIU3M,
MaHCTIepMUsI, OMOI033, KOAllepBaThl, MPOOUOHTHI,
cuMOuorenes. XapakTepu3oBaTb METO/IbI
M3y4YeHUs UCTOPUUECKOTO POLLIOro 3eMJIu.
[lepeunciiATh OCHOBHBIE ATallbl XUMUYECKOU 1
OHOJIOTUYECKOM IBOIIOIUH.

31araTh cogep:kaHue TUIIOTE3 U TEOPHL
BO3HUKHOBEHMS )KU3HU Ha 3emMJie (KpealmoHu3ma,
CaMOTIPOM3BOJIBHOTO 3apOXKACHUS (CTIOHTAHHOTO),
naHcnepmuu, runote3sl PHK-mupa). OnuceiBats
bkcriepuMeHThl C. Musiepa u . FOpu o
[MOJTYYEHUIO OPTaHUYECKUX BEIIECTB U3
HEOPraHMYECKUX MyTEM aOMOT€HHOT0 CHHTE3a
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2.2

OCHOBHBIE 3TallbI
HBOJIIOLIUM OPraHUYECKOTO
MUpa Ha 3eMJie, pa3BUTHE
KM3HU 110 9paM U
reprogam

Pa3BuTHE )KU3HU Ha 3eMJIE 110 3paM U MEPUOJIaM.
KaTtapxeil. Apxeiickasi U mpoTEPO30ICKas HPbI.
[Tasieo3otickas spa 1 e€ meproabl: KeMOPHICKHIA,
OpPJIOBUKCKUW, CHITYPUHUCKUI, TEBOHCKUM,
KaMEHHOYTOJIBHBIN, IEPMCKHMN.

Me30301icKast 3pa U €€ MepUoIbl: TPUACOBBIN,
FOPCKHI, MEJIOBOM.

KaliHo3oiickas 3pa v €€ neproabl: MaJeoreHOBbIMH,
HEOI'€HOBBIN, aHTPOIIOI'€HOBBIN.

XapakTepucTrKa KJIMMaTa U re0JOrH4eCKuX
rporeccoB. OCHOBHBIE ATAlbl IBOJIOLNN
PaCTUTEIBHOTO U KUBOTHOTO MHpa. ApoMop( o3kl
Y pacTeHHil U )KUBOTHBIX. [losiBNIeHHE, pacuBeT U
BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.
Viemoncmpavyuu:

Tabauywl u cxemwvl: «Pa3BuUTHE OPraHUIECKOTO
MUPay, TEOXPOHOIOTHYECKast Ta0InIIa;
KoJUIeKIHs «DOpPMBI COXPaHHOCTH MCKONAEMBbIX
PKUBOTHBIX U PACTCHUIN».

Vlabopamopnsie u npakmuueckue padoomoi:

PackpbiBaTh coJiep:kaHle TEPMUHOB U
[MOHSTHIL: 20H, 3pa, NepHo, apoMop}o3sl,
MIMoaanTali. 3HaTh MOCJIEI0BATEIbHOCTh
POHOB: KaTapxeu, apxeil, MpoTepo3oid,
(anepo30ii; 3p: apxenckas, IpoTepo30icKas,
majaeo30McKas, Me3030MCKas, KaHO30MCKasl,
[eproI0B KeMOPUNCKUH, OPJJIOBUKCKHIA,
CUITypHUICKUI,JEBOHCKUIN, KAMEHHOYTOJIbHBIN,
[IEPMCKHUI, TPUACOBBIN, FOPCKUI, MEIIOBOH,
[MaJICOrCHOBBINM 1 HEOTCHOBBIM,
QHTPOIIOI€HOBBIM.

X apaKkTepru30BaTh OCHOBHBIE COOBITHS B
Pa3BUTUHU OPraHUYECKOTO MUpa MO 3paM U
[IEPUO/IAM I€0JIOTMYECKON UCTOPUU; ITAIIbI
Pa3BUTHUSL PACTUTEIBHOTO U )KUBOTHOT'O MHUpA.
BrinenuTs riaBHbIe apoMOPGO3bl PACTCHUN U
KMBOTHBIX. CpaBHMBATH MEKIY COOOM
[IPEACTABUTENEN CUCTEMATUYECKUX TPy
OpraHU3MOB, BBISBIISITh UYEPThI YCIOKHEHUS U
[PUCTIOCOOIEHHOCTH K YCIOBHSM JKU3HU
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[TpakTuyeckas padora Ne 1. «M3ydyenue
MCKOITAEMBIX OCTATKOB PACTEHUU U )KUBOTHBIX B
KOJUIEKLIASX».

DKCKypcHs «IBOJIIOIMS OPraHUYECKOro MUpa Ha
3emiie» (B €CTECTBEHHOHAYUHBIN WU
KpaeBeTUeCKuil My3ei)

2.3 |CoBpemeHHas CUCTEMA| CucreMa OpraHu4eCKOro MMpa Kak OTpaKEHUE
OpPraHU4eCcKOro Mupa HBOJIIOLUH. OCHOBHBIE CUCTEMaTHUYECKHE IPYTIIIbI
OpraHU3MOB.
Temoncmpanuu: PackpbIBaTh COACPKAHUE TEPMUHOB U IIOHATHMN:
Tabnuysr u cxempi: «COBpeMEHHas CHCTEMA cucTeMaTHKa, UCKyCCTBEHHAs U €CTECTBEHHAs
OpraHUYEcKOro MHPay» kiaccuukanuys, OMHapHast HOMEHKIIATYpa,
[IPUHIUI HEPAPXUIHOCTH.
XapakTepH30BaTh COBPEMEHHYIO CUCTEMY
OpPraHu4ecKoro Mupa
2.4 |[OBomrouus 4eroBeKa

(a"HTpOTIOTECHE3)

DBOJIIOLIMS YEJIOBEKA. AHTPOIOJIOT S KaK HayKa.
Pa3BuTHe rpeacTaBieHui 0 TPOUCXOKICHUU
yesIoBeKa. MeTo1bl U3y4eHHs! aHTPOIIOr€HE3a.
CxoACTBa M pa3IMyUsl YEIOBEKA U KUBOTHBIX.
CucremMaT4ecKoe MOJ0KEHHUE YEI0BEKa.
Viemoncmpavyuu:

\[lopmpemur: Y. JlapBuH.

Tabnuyst u cxemovr: «CpaBHEHNE aHATOMHUYECKHUX
YepT CTPOCHHUSI YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsTHY.

ObopyoosaHue: CIETIKN WU U300payKEHUS
KaMEHHBIX OpYIui

PackpbIBaTh cojiepkaHle TEPMUHOB U TTOHSITHIA:
QHTPOIIOJIOTHsI, AaHTPOIIOT€HE3, YEJIOBEK pPa3yMHbIN
(Homo sapiens), mpsAMOX0KIeHUE, BTOpast
CUTHAJIbHAsl CUCTEMA.

[lepeuncnsTh 3a1a4u AaHTPOTIOIOTHH, STAIIbI
CTAHOBJICHUS U PA3BUTHUSI IPEJCTABICHUN O
[IPOUCXOXKIACHUN YEJIOBEKA.

31araTh OCHOBHBIE MTOJI0KEHUS Teopun Y.
JlapBrHA, KPUTHUECKU OLICHUBATh HEHAYYHYIO
MH(OPMAIIHIO O TIPOUCXOXKICHUH YETOBEKa.
3HATh CHUCTEMATHYECKOE TMOJI0KEHUE
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HepBO6BITHOI‘O YCJIOBCKA: KaMHH- YOIICPHI,
pyouna, ckpebia

Bua Homo sapiens, mepedncisars ero
Mop(oioro-aHaTOMUYeCKue MPU3HAKN Pa3HOTO
YpOBHS (THII, KJIacc, OTPSI U Ip.).

Y cTaHaBnMBaTh YEPTHI CXOJCTBA U PA3IUUUN
YeJIOBEKA U )KUBOTHBIX. OOBSICHATH U OLICHUBATh
3HAYEHUE HAYYHBIX 3HAHUN O MPOUCXOKICHUH
YesI0BEKa AJIs MOHMMAaHMs MECTa U POJIN YEJI0BEKa
B [IpHUpOJIE

2.5

JIBroKyIIE CHIIBI
(akTOpBI) aHTpOIIOTEHE3A

JIBroKy1e cuitbl ((hakTOphl) aHTPOIIOTEHE3a.
HacnencrBeHHass ”3AMEHUMBOCTh M €CTECTBEHHBIN
oT60p. OO1IECTBEHHBIN 00pa3 KU3HH,
M3TOTOBJICHUE OPYIUHA TPY/a, MBIILICHUE, PEUb.
Viemoncmpavyuu:

Tabauywvl u cxemvi: «CpaBHEHHE aHATOMUYECKHUX
YepT CTPOCHMSI YEIOBEKa U YEIIOBEKOOOPA3HBIX
00e3bs1H», «OCHOBHEIC MeCTa
[1aJICOHTOJIOTUYECKUX HAXO0JI0K MPEIKOB
COBPEMEHHOTO YEJIOBEKAY.

O6opynoBanue: Myispku «lIporcxoxaeHue

YeIIOBEKA (MMAJICOHTOJIOTMIECKUE HAXOJIKH )

PackpbIBaTh COAEPIKAHUE TEPMUHOB U ITOHSATUN:
(bakTOpB! aHTPOIIOreHe3a, IPYIIIOBOE
COTPYJHUYECTBO, p€Ub, OPYAUIHAS NEATEIBHOCTD,
moTMMop(hu3M.

XapaKTepu30BaTh JABWKYIIHE CHIIBI ((haKTOPHI)
QHTPOIIOreHe3a: OMOJIOTMUECKUE U COLUANIbHBIE,
CpaBHUBATh UX MEXy cO00i
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2.6 OCHOBHBIE CTaIUU PackpbiBaTh coepkaHie TEPMUHOB U TTOHSATHMA:
HBOJIIOLIMU YeJIOBEKa ABCTPAJIONUTEK, YEJIOBEK YMEJIbIH, YeTOBEK

MPSIMOX OIS, HeaHAepTajel, KpOMaHbOHEII,
HEOJIMTUYECKasi PEBOJIIOLHS, TEPBOOBITHOE
CKYCCTBO.
XapakTepru30BaTh U CPAaBHUBATH MEKITY COOOM
OCHOBHBIE CTaJIUU HBOJIIOIIUHU YEJIOBEKA:
XPOHOJIOTUYECKHIT BO3pacT, apeal
pacmipocTpaHeHus, 00bEM roJIOBHOTO MO3ra, 00pa3
PKU3HU U OpYIUS Tpya

OCHOBHBIE CTaIUM U BETBU IBOJIIOIIUU YEJIOBEKA:

ABCTpAIONUTEKH, YenoBek ymenbli, YenoBek

[PAMOXOJAILIN, UenoBeKk HeEaHAEPTaIbCKUH,

UenoBek pa3yMHBIN COBPEMEHHOTO THIIA.

Haxo/1ku uCKOMaeMbIX OCTaHKOB, BpeMs

CYLIECTBOBaHMsI, 00JIACTh PaCIPOCTPAHEHUS,

00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHUS.

VIemoncmpayuu:

Tabnuywr u cxemvi: «OCHOBHBIE MecTa

[aJI€OHTOJIOTUYECKUX HAaXOJOK MPEIKOB

COBPEMEHHOTO YEI0BEKaY, «JIpeBHENIINE IO,

«/IpeBHue moany, «IlepBbie cOBpeMeHHbIE

moan». O60pyAOBaHUE: MYJISIKH

«I[Ipoucxoxaenne 4enoBexa (010CThI

ABCTpaJIONUTEKa, MUTEKAHTPOIIa, HEaHIepTalblia,

KPOMaHBOHIIA); CJICTIKU WJIH U300payKeHUS

KAMEHHBIX OpYIUN IEPBOOBITHOTO YEIOBEKa:

KaMHU- YOMTIEPHI, pyOuia, ckpebia

2.7 [YenoBeueckue pachl U

MIPUPOJIHBIC aIalITAIUH
UeI0BeEKa

YenoBeueckue packl. OCHOBHBIE OOJIBIINE PACHI:
eBporieon IHas (€Bpa3HuiicKas), Herpo-
aBCTpajouHas (3KBaTOpHAJIbHAsA),

MOHTOJIOMTHAS (a3UATCKO -aMEPHUKAHCKas).

PackpbIBaTh co/iep)KaHHe TEPMUHOB U
[OHATUI:PaCchl, PACOI€HE3, COLUAI- ITaPBUHU3M,
pacu3Mm, MeTucanys. XapakTepu3oBaTh U

CpaBHMBATh NPEACTABUTENICH YEIOBEUECKUX pac,
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UepThbl NPUCTIOCOOIEHHOCTH MPEICTaBUTENEH
YEJIOBEUECKUXPAC K YCIOBHUAM CYIIECTBOBAHUSI.
EnuncTBO uenoBeyeckux pac. Kpuruka
COLIMAJIBHOTO JIapBUHU3MA U PACU3MA.
Viemoncmpavyuu:

Tabauywl u cxemwvi: «HenoBeueckue pachbh»

PacKpbIBaTh IPUYUHBI U MEXaHU3MBI pacOreHEe3a,
[EePEUUCIISITh U IPUBOIUTH PUMEPHI
[PUCIIOCOOJICHHOCTH YeI0BEKa K YCIOBUSIM
Cpelbl, IPUMEPHI MPUCTIOCOOUTETHHOTO 3HAYCHUS
[PACOBBIX MTPU3HAKOB.

JlokaspiBaTh enMHCTBO Buaa Homo sapiens,
Hay4HYIO HECOCTOSITEIIbHOCT PACOBBIX TEOPUH,
MJeil COIMAIbHOTO IApBUHU3MA U pacu3Ma

I1Toro uacoB o Teme

9

Tema 3. Opranusmbl U OKpYKaIasi cpeaa

3.1 [Dkonorus Kak Hayka 1
DKOJIOTHS KaK HayKa. 3aJlauu U pa3aeiibl
PKOJIOTHUHU. .
. PackpbiBaTh cofep:kaHe TEPMUHOB U MOHSATUI:
MeTo/ bl SKOJIOTMYECKHUX HCCIeI0BaHUM.
HKOJIOTHSI, TT0JIEBbIE HAOIIOACHHUS, SKCIIEPUMEHTHI,
JKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOIO o
MOHUTOPUHT OKPY>KaIOIIEeH Cpebl,
yelIoBeKa.
MO/IETTUPOBaHUE, SKOJIOTHIECKOE MUPOBO33pEHUE.
Viemoncmpavyuu: ..
[lepeuncrarh 3a7a4u SKOJIOTUH, €€ pa3aeibl U
[opmpemui: A. T'ymboner, CBSI3U C IPYTMMH HayKaMH. XapaKTepu30BaTh
K. @. Pynne, D. ['ekkenb. PyT Y - AapaxTepH
METObI SKOJIOTUYECKUX UCCIIEA0OBAHUI
Tabauywvl u cxemwi: xapta «lIpupoaHbIC 30HBI
3emn
3.2 |Cpenbl obuTanus u 1

DKOJIOTUYECKHE (PaKTOPHI

Cpenpl 0OuTaHNUs OPraHU3MOB: BOJHAS, HA3EMHO-
BO3/yIIIHAsI, [IOYBECHHAS, BHYTPH- OPraHU3MEHHASI.
Okonornyeckue pakropsl. Kiaccuduxarms

DKOJIOTHYCCKHX

PackpbIBaTh COAEPIKAHUE TEPMUHOB U ITOHSATUN:
cpena oOuTaHus, YKOJIOTHYECKUE (haKTOPHI,
OMOJIOTMYECKUN OTITUMYM, OTpPaHUMYUBAIOIINAN

(JTUMHTHPYIOTTU )
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(hakTOpOB: AOMOTHYECKUE, OMOTHUECKUE U
QHTPOIIOTCHHBIE.

JleiicTBHE YKOIOTHUECKUX (aKTOPOB

Ha OpPTraHU3MBI.

Viemoncmpavyuu:

Tabauywl u cxemwvi: «Cpeapl 0OUTaHUS
OpPraHU3MOB»

baxTop.
XapakTepu30BaTh yCIOBUS Cpel OOUTaHUS

OpPTraHU3MOB;
KJIacCH(PHUIMPOBATH M XapaKTEPU30BATh
HKOJIOTHYECKUE (PaKTOPhI: a0MOTHYECKHE,
OMOTHYECKUE U aHTPOTIOTCHHBIE.

OnuceIBaTh AeHCTBUE SKOIOTUYECKUX (PaKTOPOB
Ha OpraHU3MBbI.

XapaKkTepu30BaTh OCOOCHHOCTH CTPOCHHUS U
KU3HEACATEIBHOCTH PACTEHUH U JKUBOTHBIX
Pa3HBIX cpell OOUTaHUS

3.3

AGnoTnueckue GpakTopbl

AOnoTn4eckue (hakTophl: CBET, TEMIIEPATypa,
BIIQ)KHOCTD.

doronepuoamsm.IIprucnocodeHnss opraHu3MOB K
NecTBUIO a0UOTHYECKUX (aKTOPOB.
buosiornueckue puTMBI.

Viemoncmpavyuu:

Tabauywl u cxemwvl: «DOTONEPHOTUZM.
Vlabopamophbsie u npakmuueckue padoomol:
JlaGopaTopnast pa6ota Ne 3. «Mopdomornueckue
0COOEHHOCTH pacTEeHU U3 pa3HbIX MECT
obutanusy. Jlabopatopuas padora Ne 4.
«BrusiHUE cBeTa Ha POCT U Pa3BUTHE YEPEHKOB

KoJeycay

PackpbIBaTh COAEPIKAHUE TEPMUHOB U ITOHSATUN:
a0noTnueckue GakTopsl, HOTOTEPHOIU3M,
OMOJIOTUYECKUE PUTMBI.

AHaJIN3UPOBATh AEHCTBUE CBETA, TEMIIEPATYPHI,
BIIQYKHOCTH HA OPTraHU3MBbI U IPUBOIUTE TIPUMEPHI
MPUCIIOCOOIEHHOCTH OPTaHNU3MOB.

[IpoBoaNTH OMOIOTUYECKUE HAOTIOCHUS 1

0 OpMIIATH pe3yabTaThl IPOBEAEHHBIX
HAOJII0ICHUI
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3.4 |buotnueckue HhakToOphI bruotnueckue hakropsl. Buabl Onotnyeckux

B3aUMOJICVCTBUI: KOHKYPEHIIUSI, XUILIHUYECTBO,

cumOuo3 u ero Gpopmsl. [lapazutuzm,

KooTepanus, MyTyajTu3M, KOMMEHCAIN3M

(KBapTUPAHCTBO, HAXJIEOHUYECTBO).

AMEHCaIn3M, HEUTpau3M. 3HAUEHUE

OMOTUYECKUX B3aUMOIECUCTBUN IS

CYLIECTBOBAHMSI OPraHU3MOB B IIPUPOTHBIX

COOOIIECTBAX. PackpbIBaTh cojiep:kaHre TEPMUHOB U TTOHSITHA:

Vlemoncmpayuu: OoroTudeckue PaKTOpbl, XUIIHUIECTBO,

Tabnuywvl u cxemwl: «[Inmmessle nemm» MapasuTHU3M, KOHKYPEHIIHS, MyTyaanu3M, CHUMOHO3,
KOMMEHCAJIU3M, HaXJICOHUYECTBO, KBAPTUPAHCTBO,
AMEHCAJIN3M, HEUTPaJIU3M.
XapakTepu30BaTh OMOTHYECKHE (PAKTOPBI U BHJIBI
B3alMOOTHOLICHHUH MEX1y OpraHu3MaMH;
[IPUBOJIUTH IPUMEPHI B3AMMHOMN
PUCIOCOOJIEHHOCTH OpraHu3MoB. CpaBHUBAThH
MEXTy COOOM BUJIBI OMOTUYECKUX
B3alMOJICHICTBUI OPraHU3MOB

3.5 [Oxonoruueckue PackpbIBaTh cofiepKaHHE TEPMUHOB U OHSTHMN:

XapaKTePUCTUKHU BUAA U
[TOTYIISIITII

JKOJIOTUYECKHE XaPaKTEPUCTUKH MOMYIISIIUH.
OCHOBHBIE MIOKA3aTeNIN NOMYJISALMH: YUCICHHOCTbD,
[UIOTHOCTb, POKIAEMOCTh, CMEPTHOCTB, IPHPOCT,
MUrpanus. J[nHamyka YMCcIeHHOCTH MOMYJISUH U
e€ peryJsanus.

VIemoncmpayuu:

Tabnuyet u cxemsi: «llomynsauumy,
«3aKOHOMEPHOCTH POCTa YUCICHHOCTH
MOMYJISAUN UHDY30PHH-TY()ETHKI.

Vlabopamopnwie u npakmuueckue padbomoi:

[TOITYJISILIMSL, YUCIIEHHOCTD, IIJIOTHOCTb,
[PO’KIaEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpALIHS,
TMHAMMKA YACJICHHOCTH MOMYJISALUH.
XapakTepu30BaTb OCHOBHBIE IIOKA3aTENIN U
HKOJIOTMYECKYIO CTPYKTYPY MOIYJISALNN;
OIMCHIBATh MEXAHU3MBI PErYJISILIUN YNCIEHHOCTH
[TOITYJISILIUN
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[TpakTuyeckas padora Ne 2. «I[Toncuér mmoTHocTH
MOIYJISIUN pa3HbIX BUJIOB PACTCHUIN»
l1Toro 4acos 1o teme 5
Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMbI
4.1 |CoobiecTBa OpraHu3MOB 1 Co00111eCTBO OPraHU3MOB - OHUOIIEHO3.
CTpyKTypbl OHOIIE HO3a: BHIOBAa,
[IPOCTPAHCTBEHHAs, TpopHUecKas (IUIIeBas).
Bunn-1oOMHUHAHTEL
CBs31 B OHOIICHO3E.
VIemoncmpayuu:
Tabauywl u cxemwvi: «IIUIIEBBIC LIETIHY,
«buoLeH03: cocTaB U CTPYKTypay.
Obopyodosanue: Moaenb-anTuIUKaNus « TUMMYHBIE
OMOIICHO3BI»; TepOapuii «PacTurenbHbIe .
COOBIIECTBA; PackpbIBaTh cofiepKaHHe TEPMUHOB U MOHSITUMNA:
KOIEKIHS «BHOLEHO3» OHOIIEHO03, DKOCHCTEMA, OMOTEOIIEHO3, BUILI-
TOMUHAHTBI, SKOJIOTMYECKasl HUIIA.
XapakTepu30BaTh OUOIEHO3 (COOOIIECTBO), €T0
BUJIOBYIO, TPOCTPAHCTBEHHYIO 1 TPOPUUECKYIO
CTPYKTYpBHI.
OOBACHATH POJIb KOMITOHEHTOB OMOIICHO3a B
MO/IJICP>)KAaHUU €T0 CTPYKTYPHI U CYIIIECTBOBAHUS
Ha onpenencHHoi Tepputopun. OOBACHATH
OMOJIOTMYECKUN CMBICIT SIPYCHOCTH U JINCTOBOM
Mo3auku. CpaBHUBATh KOMIIOHEHThI OMOIIEHO30B,
X BHJIOBYIO, IPOCTPAHCTBEHHYIO U TPOHUUIECKYIO
CTPYKTYPBI, CBS3U MEKIY OpraHu3MaMu
4.2 |DkocucTeMbl U 2
3aKOHOMEPHOCTH HX PackpbIBaTh COAEPIKAHUE TEPMUHOB U ITOHSATUM:
CYLIECTBOBaHMS JKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI). HKOCHCTEMa, OMOTre01eHO03, POAYIICHTHI,
[Tonsatue 06 sKOcHCcTEME U OMOTEOIIEHO3E. KOHCYMEHTBI, peIyLIeHThI, TpO(hUUIECKre YPOBHH,
DYHKIMOHATbHBIE KOMIIOHEHTBI nuieBas
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PKOCHUCTEMBI: TPOIYIIEHThI, KOHCYMEHTHI,
PEAYLICHTHI.

KpyroBopor BelecTB 1 MOTOK SHEPTUH B
DKOCHCTEME.

Tpodudeckue (MumIeBbie) YPOBHH SKOCUCTEMBI.
[Inmessie menu u ceT. OCHOBHBIC ITOKA3aTEIIN
PKOCUCTEMBI: OroMacca, MPOTyKITHS.
DKOJIOTHYECKUE TUPAMUJIBL: TTPOTYKIIHH,

YCTOWYMBOCTb, CAMOPETYJISIMS, pa3BUTHE.
Cyxkueccus.

VIemoncmpayuu:

[lopmpemui: A. JIx. Tencnu, B. H. Cykaués.
Tabauywvl u cxemwvi: «IIpupoaHbie COOOIIECTBAY,
«enu muTaHusmy, «IKOIOTUYECKAS TUPAMUIA)

YHCJICHHOCTH, OMoMacchl. CBOMCTBA YKOCHCTEM:

[[E[Ib U CETh, IKOJIOTUYECKNE TUPAMU/IBL,
OromMacca, MPOyKIHsl, CYKIIECCHSI.
XapakTepru30BaTh CBOMCTBA IKOCUCTEMBI (€€
CIIOCOOHOCTH K JNTUTEIILHOMY CaMOTIOIePKAHHUIO,
OTHOCHUTENIbHO 3aMKHYTBIN KPYTrOBOPOT BEIIECTB,
HE00X0AMMOCTh TIOTOKA YHEeprun). CpaBHUBATH
MAacTOUIIHBIEC U ACTPUTHBIE MUILEBbIC LIETIH,
Tpodrueckre ypoBHU 3KOCHCTEMBI.

Paznuyath nupamMuabl NPOAYKIUHU, TUPAMUIbI
YHCIEHHOCTH Y TTUPAMUJIBI OMOMACCHI.
CocraBnaTh nenu U cetu nuranus. [lepeuncsiats
CBOMCTBA SKOCUCTEM: YCTOMYMBOCTb,
CaMOpPETYJIAIHNS, pa3BUTHE (CYKIIECCH).
OnuchIBaTh MEXAaHU3M MOJIEPKaHNSI PABHOBECHS
B DKOCHCTEMaX.

XapakTepu30BaTh CYKIIECCUH, BBISBISATH TPUUUHBI
1 001111e 3aKOHOMEPHOCTU CMEHBI 9KOCUCTEM

43

[ IpupoIHBIE S3KOCUCTEMBI

[ [pupogHbIE IKOCUCTEMBI. DKOCUCTEMBI PEK U
03&p. DKocucTeMa XBOMHOTO HIIN

I POKOJMCTBCHHOI'O JI€Ca.

PackpbIBaTh cojiep:kaHle TEPMUHOB U TTOHSITHA:
BO/IHBIE YKOCUCTEMBI, OMOT€OIEHO3BI,

(bUTOTUTAHKTOH, 300INIAHKTOH, OEHTOC, TYMYC.
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VIemoncmpayuu:

Tabnuyst u cxemovl: «IKOCUCTEMA
[ITUPOKOJIMCTBEHHOTO Jiecay, «IKOCUCTEMa
XBOMHOTO JIecay, «bHoIleH03 BOJOEMa.
Obopyoosanue: Tepbapun U KOJJIEKIIMHA PACTEHUN
1 )KHBOTHBIX, IPUHAJICKAIINUX K PAa3HBIM
HKOJIOTMYECKHUM TpyINIaM OJAHOTO BUJA

[IpuBOAUTE IPUMEPHI IPUPOIAHBIX IKOCUCTEM
cBoel MecTHOCTU. CpaBHUBATh HA3€MHBIE U
BOJIHBIE YKOCHCTEMBI; OPTaHU3MBI, 00pa3yIoIIHe
pasHbIe TpOoPUIECKHE YPOBHU

4.4 |AHTpOnOreHHbIE
HKOCHCTEMBI
PackpbiBaTh cojiep:kaHle TEPMUHOB U TTOHSITHA:

AHTPOIIOT€HHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. [@AHTPOTIOTEHHAS SKOCHUCTEMA, arPOIKOCHUCTEMA,
YpOoskocuctemsl. buonorudeckoe u ypOoskocucreMa, bropasHooOpasue.
X03SIICTBEHHOE 3HAYCHHE arpO3KOCHUCTEM U XapakTepu30BaTh arpoOdIKOCUCTEMBI U
ypOoskocucreM. bruopaznoobpasue kak ¢pakrop [ypOOIKOCHUCTEMBI, 0COOCHHOCTH UX
ycToHduBOCTH KOocucTeM. CoxpaHeHHe CYIIIECTBOBAHHS.
OHOJI0rMYecKOro pa3HooOpasus Ha 3emIie. [IprBOIUTE MpUMEPHI aHTPOIOTEHHBIX 3KOCUCTEM
Viemoncmpavyuu: CBOGM MECTHOCTH, OIIMUCHIBAaTh MX BUIOBOI COCTaB
Tabnuysl u cxemol: «ATPOLICHO3Y. 1 CTpyKTypy. CpaBHUBATH COCTAB U CTPYKTYPY
Obopyodosanue: komeknus «Bpeaurenn [IPUPOTHBIX SKOCUCTEM U arpOdKOCUCTEM,
BaYKHEHIIINX CEIbCKOXO3SIICTBEHHBIX KYIBTYP»  |[arpPOIKOCUCTEM U YPOOIKOCUCTEM

4.5 |buocdepa - rmobanpHas

YKocucTeEMa 3eMIN

Yuenne B. . Bepranckoro o 6uocdepe.
[ 'panuIipl, cocTaB u cTpykTypa ouochepsl. Kusoe
BeIIecTBO U ero PyHKIuH. OCOOEHHOCTH

Oorocdepbl Kak

PackpsIBaTh COAEPIKAHUE TEPMUHOB U ITOHSATUN:
onocdepa, KUBOE BEIIECTBO, TMHAMHUYECKOE
paBHOBECHE.

OuenuBars Bkiaa B. M. Bepnaackoro
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rI100aTbHOM SKOCUCTEMBI.

JlnHamMHueckoe paBHOBECUE U 0OpaTHas CBSI3b B
ouocdepe.

VIemoncmpayuu:

[ lopmpemui: B. 1. BepHaackuii.

Tabauywl u cxemwvi: «O0IIAs CTPYKTYypa
ouocheps», «PacrpocTpaHeHHe KU3HH B
orocdepe», «O30HOBBIN dKpaH Ouochepsn»

B CO37aHKE y4eHUs 0 Ouocdepe.
XapakTepu3oBaTh cocTtaB Ouochepsl, pyHKITUN
KHBOT'O BeIlleCTBa OMoc(ephl U OnpenenarTh (Ha
KapTe) 00JaCTH €ro HauOOJIBIIEro
pacnpoctpaneHus. [[puBoAUTH MpUMEPHI
MPOSIBIICHUST (YHKIIUH )KUBOTO BEIIECTBA
orochepsl, OMOTEOXMMHUYECKON IEATEIBHOCTH
YeTIOBEKA.

[lepeuncusaTe ocobeHHOCTH Ornocheps! Kak
r100aIbHOM SKOCUCTEMBI 3eMITH

4.6 [3aKkOHOMEPHOCTH KpyroBopoThI BeIeCTB U OMOT€OXUMHUYECKHUE
CyIIeCTBOBaHUS OMOChephI [IUKJTBI DJIEMEHTOB (YTJIepo/ia, a30Ta).
3oHaBHOCTH Ouochepsl. OCHOBHBIE OMOMBI
CYLIH.
Viemoncmpavyuu:
Tabauywvl u cxemwvi: «KpyroBopot yriepoja B
Erocdepen, «Kpyrosopor asora B mpHpoze» PackpsIBaTh COAEPIKAHUE TEPMUHOB U ITOHSATUN:
11eJI0CTHOCTH OMOC(hephl, KPyTOBOPOT BEIIECTB,
OMOT€OXUMHUECKUE IUKITBI DJIEMEHTOB,
30HAJILHOCTh OMOC(EPHI, OMOMBI.
OnuceiBaTh KPyroBOPOT BELIECTB,
OHOreOXMMHYECKHE UKIIBI a30Ta U YIriepoja B
ouocdepe.
OOBACHATH MPUINHY 30HATTLHOCTH OHOC]EpHI.
[lepeuncasTh U XapaKTepH30BaTh OCHOBHBIE
OMOMBI CyIIH 3eMITH
4.7 [YenoseuecTBo B Omocdepe

3eMIn

UenoseuecTBo B Onocdepe 3emin.
AHTpPOIIOT€HHBIE U3MEHEHHS B Onocdepe.
['100abHBIE

PackpbIBaTh cojiep:kaHle TEPMUHOB U TTOHSITHA:

AHTPOIIOTCHHLIC U3MCHCHUA, 3KOJOTHYECKUM

KpU3HC, TI100aTbHBIE
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HKOJIOTUYECKHE TPOOIEMBI.

VIemoncmpayuu:

Tabnuyer u cxemvi: «IIpuMepHbIE aHTPOTIOTEHHBIE
BO3CHCTBUS HA MPUPOAY», «BaxkHeime
MCTOYHUKH 3arPS3HEHUS BO3JlyXa U TPYHTOBBIX
BOZ», «[louBa - BaskHelIIasg COCTaBIAIOMIAs
o6uocheps», «PakTOpHI AeTpagaluy IOYBY,
«I[TapaukoBeIi 3P hexT», «DakTopbl
PalnOAaKTUBHOTO 3arps3HEeHUs: OuocQeprl»;
Kpacnast kaura PO, n300pakeHus 0XpaHsIeMbIX
BUJIOB PACTCHHUI U )KUBOTHBIX

pOOJIEMBI.

XapaKkTepu30BaTh OMOCPEPHYIO POJIb YETIOBEKA.

[ [pUuBOANTE IPUMEPHI AaHTPONIOTE€HHBIX U3MEHEHUI
B Onocdepe.

OrneHnBaTh MOCIEICTBUS 3arPSI3HEHUS
BO3/YLIHOW, BOJHOW Cpelibl, U3MEHEHUS KJIIMMAaTa,
COKpaIleHusi onopazHooOpasusi.

DopMyTHpOBaTH COOCTBEHHYIO MO3UIIUIO 110
OTHOIIECHHUIO K II100aJIbHBIM U PETHOHAIBHBIM
HKOJIOTMYECKUM MTPoOIeMaM, apryMEeHTHPOBATh
CBOIO TOUKY 3pEHUSI.

HazpIiBaTh IPUYUHBI TTOSIBICHUS
[PUPOTOOXPAHHOMN ITUKH, PACKPHIBATh 3HAUCHHE
[porpecca st IPeo10JIeHUsI SKOJIOTHYECKOTO
Kpu3uca

4.8 |CocyiiecTBoBaHHE 1
[IPUPOJIBI ¥ 9€TI0BCYECTBA CocyuiecTBOBaHHE IPUPO/BI U YEIOBEYECTBA. PackpbIBaTh COAEPIKAHUE TEPMUHOB U ITOHSATUN:

Coxpanenne OnopazHooOpa3usi Kak OCHOBA paloHaIbHOE MPUPOIONOIB30BaHNE,
yctoiunBocTu 6nochepnl. OcHOBa YCTOMYHUBOE Pa3BUTHE, KOIBOJIIOIHSI.
paIMOHATILHOTO YIPABIEHUS IPUPOTHBIMU XapakTepr30BaTh palliOHAIbHOE UCTIOJIb30BaHUE
pecypcaMu U UX UCIOJIb30BaHUE. JIOCTHKEHUS  [IPUPOJHBIX PECYPCOB; OCHOBHBIE MOJIOKEHUS
OHOJIOTHH U OXpaHa MPUPOJBIL. KOHIENIMN YCTOWYMBOTO Pa3BUTHS
VIemoncmpayuu:
Tabnuyst u cxemol: «buocdepa u 4EITOBEK»

Toro 4acoB no teme 9

Pe3epBHOE Bpems 2

OBIEE KOJIMYECTBO 34

YACOB I10 [TPOT'PAMME

66






	1
	10-11 кл Биология
	Познавательные универсальные учебные действия
	Коммуникативные универсальные учебные действия
	Регулятивные универсальные учебные действия

	2

