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PaGouas mporpamma 1o yaeOHOMY MpeaMeTy OHUOIOTHs 00eCieunBaeT JOCTHIKEHNE TIIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHON MporpaMMbl CpeHET0 00111eT0 00pa3oBaHusl U pa3padaThIBACTCs HA OCHOBE TPEOOBAHUMN K pPe3ysibTaTaM OCBOEHHUS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl CPETHET0 0011Ier0 00pa30BaHMUS.

HHOACHUTEJIBHASA 3AIITMCKA

[Ipu  pa3pabotke OporpaMMbl IO OHMOJIOTHH TCOPETHYECKYIO OCHOBY JIJIsl ONPEICICHHUS TOIXOA0B K
dbopMUpOBaHUIO COMEPKAHUS y4eOHOTO TPEeIMeTa
«buonorus» COCTaBHJIU: KOHIICTITyaJIbHBIC TIOJIOYKEHHMSI dIrocC COO o0 B3auM0OOOYCIIOBICHHOCTH IIEJICH,

COJZIEpXKaHMs, Pe3yJbTaTOB OOy4YeHUS W TPeOOBaHWH K YPOBHIO IOATOTOBKH BBIMTYCKHHKOB, TOJIOXKEHHS 00 OOIIMX MeNsIX Hu
NPUHIMIIAX, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSHUE CHCTEMBI CpefHero obiiero oopa3zoBaHus B Poccuiickoit deneparuu, a
TaKXKe IOJIOKEHUsI O crnenuduke Ouosoruu, €€ 3HAYCHWU B TO3HAHMM JKUBOM NpUPOABI M OOECHEUEHUH CYIIEeCTBOBAHUS
yenoBeueckoro odmiectra. CorinacHoO Ha3BaHHBIM TOJIOKEHHUSM OMPEEIICHBl OCHOBHBIE (DYHKIIMH TMPOrpaMMBbI IO OWOIOTUH U €€
CTPYKTYypa.

[Iporpamma mo Ouonoruu nAa€r NpeAcTaBlIeHHE O LeNAX, o0 o0meld crparerud OOy4YeHHUs, BOCIHMTAHMS U Pa3BUTHUSA
oOy4Jaromuxcs CpeicTBaMu yd4eOHOTo IMpeameTa
«buonorus», ompenenser o0s3aTENbHOE MPEIMETHOE COAEp)KaHHE, €ro CTPYKTYpY, paclpeiesieHHe IO pa3iesiaM U TeMa,
PEKOMEHTYEeMYIO TTOCIIeI0BATEILHOCTh U3YUCHHS YUeOHOT0 MaTepuaia ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH,
JIOTUKH 00pa30BaTEILHOTO MPOIIECcCa, BO3PACTHBIX OCOOCHHOCTEH 00yUJaroIuXCsl.

B mporpamme 1mo OHONOTHHM TakKe YIUTHIBAIOTCS TPEOOBAaHMS K IJIAHUPYEMBIM JTMYHOCTHBIM, MeTanpeAMETHBIM U
peIMETHBIM pe3yabTaram 00y4yeHusi B (GOpMUPOBAHUN OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIBLHOM JEATENbHOCTH/Y4eOHBIX
NEUCTBHUI 00YyJaroUUXCsl 10 OCBOEHUIO COAEPKaHUs OMOJIOTUYECKOr0 00pa3oBaHusl.

B mporpamme mo Ouonormm (10-11 kmacchl, 0a30BbIi YpPOBEHB) pEaM30BaH IMPUHIIUI IPEEMCTBEHHOCTH B HW3yYCHHH
Ouonoruu, Oiarojgaps 4eMy B Hel



IPOCMATPUBAETCSl HANIPABJICHHOCTh HA PAa3BUTUE 3HAHUMU, CBSA3aHHBIX C (DOPMHUPOBAHUEM ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUA,
[IEHHOCTHBIX OPUEHTALMM JMYHOCTH, SKOJOTHYECKOTO MBIIUICHUS, MPEACTABICHUNA O 370pPOBOM OOpa3e >KU3HU U OepeKHBIM
OTHOIIICHUEM K OKpY>Karoien mpupoHoit cpene. [loaromy Hapsamy ¢ udyueHueM 00I1eOnoIOrMuecKuX TEOpUid, a TaKKe 3HAHUM O
CTPOCHHUU >KMBBIX CHCTEM Pa3HOTO paHra W CYIIHOCTH OCHOBHBIX TPOTEKAIOMIMX B HUX MPOIECCOB B  MPOrpaMMme Mo
OMOJIOTUY yJI€JIeHO BHUMAHHE UCIIOJIb30BAHUIO MOJIYY€HHbBIX 3HAHUH B OBCEIHEBHOMKU3HU JIJIs1 peLICHUsI TPUKIIAIHbIX 33/1a4, B TOM
qyucie: NpOPUIAKTUKKA HACJIEICTBEHHBIX 3a00JIEBaHUM 4YeEJIOBEKa, MEAMKO-TEHETUYECKOTO KOHCYJIbTHUPOBAaHUSA, OOOCHOBAHUS
AKOJIOTMYECKH 11eJIECO00Pa3HOro MOBEACHUS B OKpYXKAIOILEeH NPUPOTHON cpele, aHalu3a BIUSHUS XO3SIMCTBEHHOW AEsITeIbHOCTH
YeJIOBEKa Ha COCTOSIHUE MPUPOHBIX U UCKYCCTBEHHBIX AKOCHUCTEM. Y CHJIEHHE BHUMAaHUS K MPUKIIATHON HAPaBIEHHOCTH Y4eOHOTO
npeamera «buonorus» MPOJUKTOBAHO HEOOXOAMMOCTBIO OOECNEUEeHMs YCIOBHM MJIsi PEIICHUS OJHOM W3 aKTyaJdbHBIX 3aJay
IIKOJIHOTO OMOJOrMYECKOro 00pa3oBaHusl, KOTopas mpearnonaraeT GopMUpOBaHUE Y 00YyJaIOMIUXCSl CITIOCOOHOCTH aJalTHPOBATHCS
K U3MEHEHHUAM JMHAMUYHO Pa3BUBAIOLIETOCSI COBPEMEHHOIO MUDPA.

[Iporpamma nmo OHONOTUU SBISETCS OPUEHTUPOM I COCTABIEHUS PAadOUYHMX MPOrpaMM, aBTOPbl KOTOPBIX MOTYT MPEAJIOKUTh
CBOM BapuaHT MOCJIEIOBATEILHOCTH HM3YUYECHUS] W CTPYKTYphl Y4eOHOTO Marepuaia, CBOE BUACHHE IyTed (HOpPMUPOBAHUS Y
obOyuarommuxcs 10—11 kimaccoB npeAMETHBIX 3HAaHUM, YMEHUN U CITOCOOOB y4eOHOM! JACSITEIIbHOCTH, a TAKKE METOJIMUECKUX PEIICHUI
3a/1a4 BOCIIUTAHUS U PA3BUTHUS CPEACTBAMU yueOHOro npeaMera «buomorus.

buonoruss Ha ypoBHE cpemHero ooOimiero oOpa3oBaHHs 3aHMMaeT BaxkHoe Mecto. OH obecrneuuBaeT (GopMUPOBAHUE Y
oOy4Jaromuxcs MpeACTaBICHU O HAYYHOW KapTUHE MHUpA, pacIIupsieT U 0000IaeT 3HaHUs O >KMBOW MpUPOJIE, €€ OTIMYUTEIbHBIX
NpU3HAKAX — YPOBHEBOW OpraHU3allMyd M HBOJIIOIMH, CO3AAET YCIIOBUS JJISi: MO3HAHUS 3aKOHOB JKMBOW MPUPOAbI, (POpMUPOBAHUS
(G YHKIIMOHAIBHOM T'PaMOTHOCTH, HaBBIKOB 370pOBOr0 M 0e€30MacHOro odpasa >KW3HH, SKOJOTMYECKOTO MBIILIEHUS, IEHHOCTHOIO
OTHOIICHUS K )KUBOW MIPUPOJIEC U YETIOBEKY.

Bonbioe 3HadeHre OMONOTHS MMEET TaKKe Ui PEIICHUS BOCIUTATENbHBIX U Pa3BUBAIONIMX 3a7ad CpPeAHEro OOIIero
o0pa3oBaHus, collMaTu3alnun odydaromuxcs. V3ydenue Ouonoruu odecrneunBaeT ycioBus st GOpMUPOBAHUS UHTEIIEKTYaIbHBIX,
KOMMYHUKAIIMOHHBIX U HH(GOPMAIIMOHHBIX HABBIKOB, ICTETUYCCKON KYJIbTYPHI, CIIOCOOCTBYET MHTETPAIIMA OMOJOTHIECKUX 3HAHHM
C MPEJCTaBICHUSMU W3 JAPYTUX Y4eOHBIX MPEAMETOB, B YACTHOCTH, (U3HKU, XMMUU U Teorpaduu. Ha3BaHHBIE MOJOXKEHUS O
npelHa3HaueHUU y4eOHoro nmpeameTa «bronorus» cocTaBUId OCHOBY JJIS ONIPEIENICHUS TTOIXO0/I0B K OTOOPY U CTPYKTYPHUPOBAHHIO
€ro cojiepXaHusl, MPeACTaBICHHOrO B IporpaMMe o OMOJIOTHH.

Otb60p comepkanusi yueOHOro mpeamera «buomorus» Ha 0a30BOM YPOBHE OCYIIECTBJIEH C MO3UIUN KYIHTYpOCOOOPa3HOT O
MO/IX0/1a, B COOTBETCTBUU C KOTOPHIM O0yUaIOMIUeCs] JTOJDKHBI OCBOUTh 3HAHUS W YMEHWsI, 3HAUUMBIE ISl (POPMUPOBAHMUS



oOmiel KyJabTyphl, ONpEICISIONNe aJeKBaTHOE IMOBEACHHE YEIOBEKAa B OKPYXKAIOIMIEH NPUPOIHOM cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOM KU3HU U MPAKTUYECKOU JesITeabHOCTH. Oco00€e MECTO B 3TOM CHUCTEME 3HAHWM 3aHUMAIOT BJIEMEHTHI COAEPKAHUS,
KOTOpBIE  CIyXaT OCHOBOM i1 (OPMUPOBaHUS  TMPEACTABICHUN O COBPEMEHHOM €CTeCTBEHHO-HAYUYHON KapTHHE MUpa U
IIEHHOCTHBIX OPHUEHTAIUAX JIMIHOCTH, CIIOCOOCTBYIOIIMX I'YMaHU3aIlMd OMOJIOTHYECKOro o0pa3oBaHus.

CTpyKTypupoBaHuE COJEpKaHUs ydeOHOro Marepuajia B  MOporpamMme o OHMOJOTMH  OCYIIECTBIIEHO C  Y4ETOM
MPUOPUTETHOTO  3HAYEHUS  3HAHWN 00 OTIMYHUTEIIBHBIX OCOOCHHOCTSAX J>KMBOW MPHUPOABI, O €€ YPOBHEBOW OpraHu3aIfu U
HBOJTIOIMH. B COOTBETCTBHM C 9TUM B CTPYKTYpe yueOHOro npeameTa «bruomorusy BhICICHBI CIENYIONNE COAepKATEIbHbIC TUHUN:
«buonorusa kak Hayka. MeTtoasl HaydHOro mo3HaHus», «Kierka kak Ouosornueckas cuctemay, «OpraHu3M Kak OHOJIOrudecKast
cuctemay, «CucrtemMa U MHOTOOOpa3ue OPraHUYECKOTO MUPay,

«IBOJIIOIUS )KMBOM MIPUPOBI», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTI.

[enp n3yuenus yuebHoro mpenmera «buonorus» Ha 6a30BOM ypOBHE — OBJIAJACHUE 00 yUAIOIUMHUCS 3HAHUSMH O CTPYKTYPHO-
(YHKIIMOHAJIbHOW OpraHU3alliy KUBBIX CUCTEM pa3HOr0 paHra W IPUHOOpETeHHEe YMEHUH HCIOIb30BaTh JTH 3HAHUS IS
IPAMOTHBIX JCHCTBUM B OTHOIIEHUU OOBEKTOB KUBOW MPUPOABI M PEIICHUS PA3IMYHBIX KU3ZHEHHBIX TIPOOJIEM.

JlocTxeHue i (N0 W3y4YCHUS y4eOHOr0 npeaMeTa «buonorus» Ha 6a30BOM ypOBHE OOecIieunBaeTCs
PEILICHUEM CIICAYIONIUX 3a0ay:

OCBOCHHE OOYYaIOMMUMHUCA CHCTEMbl 3HAHMM O OHOJOTMYECKHUX TEOPHUAX, YUYCHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSX,
TUIIOTE3aX, MpaBWIaX,  CIYXallux OCHOBOW 17151 pOpMHUPOBAHUS MPEJICTABICHUN O €CTECTBEHHO-HAYYHON KapTUHE MUPA, O
METO/IaX HAyYHOTO TIO3HAHMS, CTPOCHHHM, MHOTO00pa3suM U OCOOCHHOCTAX >KMBBIX CHUCTEM PAa3HOTO YPOBHS OpraHu3aluy,
BBIIAIONINXCS OTKPBITUAX W COBPEMEHHBIX HCCIIEIOBAHUSIXB OMOJIOTHY;

dbopMupoBaHue y  oOydaromuxcs MMO3HABATEIbHBIX, MHTEJUICKTYIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B MpoIiecce
aHaJM3a JIaHHBIX O IMYTSAX PA3BUTHUS B OMOJIOTMH HAYYHBIX B3TJISIIOB, UJEH U MOJIXO0/I0OB K U3YYEHHUIO KUBBIX CUCTEM PA3HOIO YPOBHS
OpraHu3aluy;

CTAaHOBJICHHE y 00yJarOIIMXCsl 00IICH KYIbTyphl, (YHKIIMOHAILHOM IPAMOTHOCTH, Pa3BUTHE YMEHHUIN OOBSCHITH M OIICHUBATh
SIBJICHUSI OKPY>KAIOILIETO MUPA KUBOW MPUPOJIbl HA OCHOBAHUM 3HAHUU U ONbITA, OJYYCHHBIX IPU U3YYEHUU OUOJIOTHUY;

dbopMupoBaHue y 00y4JarOMIMXCsl YMEHUN UIUTIOCTPUPOBATh 3HAUCHUE OMOJOTUYECKUX 3HAHUM B MPAKTUYECKOU JEATEILHOCTU
YeJI0BEeKa, PA3BUTUH COBPEMEHHBIX MEIUITUHCKUX TEXHOJIOTUNA U arpOOMOTEXHOIOTHIA;

BOCITUTAaHHE YOSKIEHHOCTH B BO3MOKHOCTH TTO3HAHUS YEJIOBEKOM KHUBOM MPHUPOJIBI, HEOOXOIMMOCTH O€PEKHOTO OTHOIICHHS K
HEMH, COOJIIOICHHS STHUYECKUX HOPMIIPU IMPOBEACHUH OMOJIOTHYECKUX MCCIICIOBAHMM;

OCO3HAHWE IIEHHOCTH OWOJOTMYECKUX 3HAHUM JJIs TIOBBIIIECHUS] YPOBHS ASKOJOTMYECKON KYIBTYpPbI, ISl (OpMHUPOBAHUS



HAay4HOT'O MUPOBO33PEHHS;



NPUMEHEHUE TMPUOOPETEHHBIX 3HAHUM W yYMEHMH B TIOBCEIHEBHOM  JKM3HM JUI OLEHKHM IOCJIEICTBUI CBOEH
JESATENBHOCTU MO OTHOIICHHIO K OKpPY>KaroIIe cpeie, COOCTBEHHOMY 3/10pOBbIO, 0OOCHOBAaHUE U COONIOACHUE Mep MPOPUIAKTUKU
3a00JIEBaHMIA.

B cucreme cpeanero ob6mero oOpazoBanus «buomorus», wu3ydaemasi Ha 6a30BOM YpPOBHE, SIBISETCS 00sS3aTEIbHBIM
y4eOHBIM MPEAMETOM, BXOASIIKUM B COCTABIPEAMETHOM 00sacTi «EcTecTBEeHHO-HAyYHBIE TPEAMETHI».

OO1ee YUCIIO YacoB, PEKOMCHIOBAHHBIX I M3ydeHHUs Ouonornu — 68 wyacos: B 10 kmacce — 34 yaca (1 vac B Hezeno), B
11 xnacce — 34 gaca (1 gac B HezeiO).



COJEPXAHUE OBYUYEHUA

10 KJIACC

Tema 1. buosiorusi Kak HayKa

buonoruss xak Hayka. CBA3bp OHMOJOTMM C OOLIECTBEHHBIMHM, TEXHMUYECKUMHU U JPYTMMH €CTECTBEHHBIMU HayKaMU,
¢unocoduelt, 3TUKOM, 3CTETUKON U TIpaBoM. Ponb Ouonoruu B (GOpMUpPOBAHUM COBPEMEHHOM HAaydyHOH KapTHHBI Mupa. Cucrema
OMOJIOrMYECKUX HayK.

MeTtoapl mo3HaHUs KUBOHM MPHUPOJbI (HAOIIOAEHNE, SKCIEPUMEHT, ONKUCAHUE, U3MEPEHME, KiacCu(pUKalUs, MOJEINPOBAHNUE,
cTaTHUCTHYECKass 00pabOTKa JaHHBIX).

Hemoncmpayuu:
Lopmpemuwi: Y. lapBun, I'. Mennens, H.K. Konbuos, [Ix. Yorcon u ®@. Kpuk.
Tabnuyst u cxemol: «MeTOIbI MO3HAHUS )KUBOU PUPOIBIY.

Jlabopamopusvie u npakmuueckue paoomawi:
[TpakTuyeckas pabora Ne 1. «Vcnonp30BaHNEe pa3IMUHBIX METOOB MPU U3YYCHUH OMOJIOTUYECKUX 00BHEKTOBY.

Tema 2. ’KuBble cucTeMbl M UX OPTraHU3aIUS
JKusble cuctemMbl (OMOCUCTEMBI) Kak MpeaMeT u3ydeHus Ononoruu. OTiandne KUBbIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.
CpoiicTBa OuocucTeM U WX pa3HOoOpaszue. YpPOBHM OpraHu3alii OWOCHCTEM: MOJEKYJSIPHBIM, KJI€TOYHBIN, TKaHEBBIH,
OpraHMW3MEHHBIH, MOMYISIIMOHHO-BUI0BOM, 9KOCUCTEMHBIN (OMOTr€0IIeHOTHYECK ), OnochepHbIi.

Jemoncmpayuu:
Tabruywl u cxemol. «OCHOBHBIE TIPU3HAKU JKH3HWY, « Y POBHU OpraHU3AIIUN KUBOUTIPHUPOIHD.
Obopyoosanue: Mmoaenb Mmoiexkyisl [JHK.

Tema 3. XuMHYeCKHIi COCTAB M CTPOECHHUE KJIETKHU
XUMUYECKUH COCTaB KJICTKA. XUMHUYECKUE JIEMEHTBI: MAKPOIJIEMEHTHI, MUKPOAJIEMEHTHI. BO/1a 1 MUHEpalIbHBIE BENIECTBA.
DYHKIIUK BOJIbI 1 MUHEPAIbHBIX BEIICCTB B KIIeTKe. [lomepkanrne ocMoTHYeckorooananca.
benku. CoctaB u crpoeHue 0eiaKoB. AMHHOKHCIOTHI — MOHOMEphI OenkoB. HesameHuMble M 3aMEHUMbIE aMUHOKHUCIIOTHI.
AMWHOKUCIIOTHBIM COCTaB. YPOBHHM CTPYKTYphl OEJIKOBOW MOJEKYJbl (MEpBUYHAS,, BTOPUYHAs, TPETUYHAS W YETBEPTHUUHAS



CTPYKTypa). XUMHUECKHE CBOMCTBA OenKoB. bruonornyeckue pyHKIMM OEIKOB.
®epMeHTHl — Ouonoruuyeckue karanuzatopbl. CTtpoeHue (epMeHTa: aKTHBHBIA UEHTP, CYOCTpaTHas CHeuu(PUYHOCTD.
Kodepmentsl. Buramunbl. OTinuunst pepMEHTOB OT HEOPraHMYECKUX KaTaau3aTOPOB.



VYrneBonpl: MOHOcaxapuapl (TIHOKO03a, pubo3a M JAe30KcupuOo3a), aucaxapuibl (caxaposa, JIaKTO3a) U IMOJUCaXapHabl
(Kpaxmai, TITUKOreH, 11eJlT0J103a). buonornyeckue GyHKIIUU YriIeBOAOB.

Jlunmuaet: Tpurmuiepuasl, Gochoaunuasl, crepouabl. [ unpoduibHO-TUApOPOOHBIE CBOMCTBA. buonornueckue GyHKIMH
aunuoB. CpaBHEHHE YIieBOIOB, OEIKOB U JIMIUAOB KaK UICTOYHUKOB SHEPTUU.

Hykneunossie kucnotel: JJHK u PHK. Hykneotuasl — mMoHOMepbl HYKIEMHOBBIX KHCHOT. Ctpoenue u ¢ynkuuu JHK.
Crpoenue u pynkiuu PHK. Buast PHK. AT®: ctpoenue u pyHKUIUM.

[MuTomorust — Hayka o kietke. Kierounas teopusi — nmpuMep B3auMOACHCTBUS UACH M ()aKTOB B HAYYHOM TO3HAHUHU. METOIbI
M3Y4YEHUS KIIETKH.

Krnerka kak menoctHas »kuBas cuctema. OOmive mpu3HaKU KIETOK: 3aMKHYyTas HapykHas MemOpaHa, moisekyisl JJHK kak
TeHETUYECKUH anmapaT, CuCTeMa CUHTe3a OeKa.

Tunel KIETOK: 3yKapuoTHueckas U mpokapuoThueckas. OCOOEHHOCTH CTPOCHMsI MPOKapuOTHUECKOW KieTku. Kierounas
cTeHka Oakrepuil. CTpoeHHe HyKapuoTHUECKONKiIeTKU. OCHOBHBIE OTIMYHUS PACTUTENbHOM, )KUBOTHOW U IPUOHON KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAas CTEHKa, TIJIMKOKAJIMKC, ux QyHkuuu. [Imazmatuueckas memOpana,
e¢ cBoictBa M (¢yHkuuu. lurommasma m e€ opranouasl. OgHoMemOpanHble opraHouasl kietku: OIIC, anmapar I'onbmxu,
n30coMbl. [loyaBTOHOMHBIE OPraHOU[IbI KJIETKW: MUTOXOHJPHUH, MiacTuabl. [IpoucxoxaeHue MUTOXOHIApUM U miacTua. Bumbl
miactua. HemeMOpaHHble OpraHoMzibl KJIETKH: pUOOCOMBI, KJIETOYHBIA WEHTP, LEHTPUOJIM, PECHUYKHU, XKIYyTUKH. DyHKIHH
OpPraHouJ0B KJIETKU. BritoueHus.

SAnpo — perynstopHbslii neHTp KieTku. CTpoeHue sapa: saepHas 000I04Ka, KapuoIuia3Ma, XpOMaTHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCnopT BEIIECTB B KIIETKE.

Jlemoncmpayuu:
llopmpemuwi: A. Jleenryk, P. I'yk, T. llIBann, M. Ilneninen, P. Bupxos,/Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P.
O®pankimun, K.M. bap.
Luacpammer: «PactipeienieHue XUMHUUYECKUX JJIEMEHTOB B HEXUBOW IPUPOLEY,
«PacrnipeeneHne XMuMUYECKUX 3JIEMEHTOB B dKUBOW MPUPOJIEN.
Tabmuyer u cxemovr: «llepuoanueckas TabIMIIAa XUMHYECKUX DIIEMEHTOBY,
«CTpoeHue MOJEKYIbl BOJbI», «buocuuTes Oenkay, «CTpoeHHE MOJEKYJbl OelKay,
«Ctpoenue pepmentay, «Hyknennossie kuciotsl. JJTHK», «Ctpoenne monekyist ATD,
«CTpoeHue »HYKapUOTHYECKON KIETKN», «CTpPOCHHE XUBOTHOM KIETKHW», «CTpOEHHE pacTUTENIbHOW KiIeTKn», «CTpoeHue



IPOKAPHUOTUYECKON KIETKN», « CTpOCHUE sIpa KIETKN», «Y TIEBOABD, «JIMIUIbD.
ObopyoosaHue: CBETOBOM MHMKPOCKON, OOOpyIOBaHWE JJii TMPOBEICHUS HAOIIOJACHUN, H3MEpPEHUH, SKCIEPUMEHTOB,
MUKpOMpEnapaThl pAaCTUTEIbHBIX,)KUBOTHBIX U OaKTEPHAIbHBIX KIIETOK.



Jlabopamopusie u npakmuueckue paoomai:
Jlabopatopnas padota Ne 1. «M3yueHne KaTamuTUYECKON aKTUBHOCTU (DEPMEHTOB (Ha MPUMEPE aMUIIa3bl WM KaTanasbl)y.
Jlabopatopnas padorta Ne 2. «/3yueHne cTpoeHHs KIETOK PACTEHUM, >KUBOTHBIX U OAKTEpUil MO MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpENapaTax U X ONUCAHUE.

Tema 4. 7/KuzHeneATEJIbHOCTb KJIETKH

OOmeH BemiecTB, WM MeTa0omM3M. AccuMmwisanus (IJIACTUYECKUH OOMEH)U JUCCUMUIIAIUS (SHEPreTUYECKUii OOMEH)
— JIB€ CTOPOHBI €IMHOTO Mpoliecca MeTadoar3Ma. Posib 3aKOHOB COXpaHEHHUS BELIECTB U PHEPTUU B MOHUMAHUHU METa0O0Iu3Ma.

Tunbl oOMeHa BemiecTB: aBTOTPO(MHBIN U rereporpodHbid. Poib (epmMeHTOBB 0OMeHe BElIeCTB U MPEeBPALEHUN YHEPTHH
B KJIETKE.

®orocunTe3. CBeToBas U TemMHOBas ¢aszwl PorocuHTe3a. Peaknmm dortocuuTe’a. DPpheKTUBHOCTh (POTOCHHTE3a. 3HAUCHHE
dotocuHTe3a AN KU3HU Ha 3emiie. BiusHue ycnmoBud cpeapl Ha  (DOTOCHHTE3 M CIOCOOBI  TMOBBIIMIEHUS  €T0
IPOAYKTUBHOCTUY KYJIbTYPHBIX PAaCTEHUH.

XeMOCHHTe3. XEeMOCHHTE3UpyIolne 0akTepun. 3Hau€HUEe XeMOCHUHTE3a [Tl )KU3HUHA 3eMIIe.

OHepreTuueckuii oOMeH B KjeTke. PaciiersieHue  BEIIECTB,  BbIACJIEHUE M aKKyMYJIHPOBAHUE YHEPTHU B KIIETKE.
Oranbl 3HepreTuueckoro odbmena. ['nukomms. bpoxenue u ero Buabl. KuciaopoaHoe OKHCIIEHHE, WM KJIETOYHOE JbIXaHUE.
OxucnurenbHoe hochopumpoBanue. IPPEeKTUBHOCTh FHEPIEeTUUECKOr0 OOMEHa.

Peakimuu marpuunoro cunte3a. ['enermdeckas mHpopmarus u JIHK. Peammzanms renernueckoidt mH(opmanuu B KIETKE.
'enetnueckuit kox u ero cmBoicTBa. Tpanckpumius — MarpudHbiii cuHTe3 PHK. Tpancmsmus — OuocunTes Oenka. DTambl
Tpancisiuuu. KogupoBanue aMmuHOKUCIOT. Posib pubocoM B OmocuHTE3€e OelKa.

Hexnerounsie ¢opmbl xu3Hu — Bupycbl. Hcropus otkpeitus BupycoB(/.M. MBanoBckuit). OCOOEHHOCTH CTPOEHUS U
’KU3HEHHOTO IMKJIa BHUpPYcOB. bakrtepmodaru. bonesnum pacreHui, *KUBOTHBIX W YEJIOBEKa, BBbI3bIBAEMBIC BUpycamu. Bupyc
umMmyHoseunura yenoreka (BUY) — Bo3oynurens CIIM/la. ObpaTHasi TpaHCKpuMIusi, peBepraza u uHTerpasa. IIpodunakruka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JIEBaHUM.

Jemoncmpayuu:

Ilopmpemwi: H.K. Konbuos, [[.. IBanoBckuii, K.A. Tumupszes.

Tabnuyer u cxemvl: «Tunbl nuTaHusy, «Mertabomusm», «MUTOXOHIPHNY,
«HepreTudeckuii  oOMeH», «Xioporact», «®PotocurTesy, «Crpoenue JIHKY,
«CtpoeHue u (QyHKIMOHMpOBaHUE TeHay, «CuHTe3 Oenka», «['eHeTmyeckuit Koy,



«Bupyce», «baktepunodarun», «Ctpoenune u xu3HeHHbId I1uKI Bupyca CIIN]la,6axrepuodaray, «Permmukanus JJTHK.

Obopyoosanue: wonenu-anmukanun  «Yasoenue JHK wu  Tpanckpumnimsy,

«buocunres 6enka», «CTpoeHue KIeTKn», Mojenb cTpykTypsl JTHK.
Tema 5. Pa3mHokeHMe U MHAUBUAYAJIbHOE PAa3BUTHE OPTaHU3MOB

KreTouHblit UKIT, WK KU3HEHHBIA UK KIeTKU. MHTepdaza u muto3. [Iporieccel, mpoTekaromue B untepdase. Permkanus —
peaknus marpuyHoro cuHTe3a J[HK. Crpoenme xpomocom. XpoOMOCOMHBIM HAa0Op — KapuoTWIl. [[WUTIJIOWIHBIA M TaljOuIHBIA
XpOMOCOMHBIE Ha00phl. XpomaTubl. [{uTonornyeckre OCHOBBI pa3MHOXKEHUS UHHIUBUYaTLHOTO PA3BUTHSI OPraHU3MOB.

Henenue knerku — muto3. Ctaguu muto3a. [Iporiecchl, MpoucxXoAsIIue Ha pa3HbIX CTaAUSX MUTO3a. BHOTOrMYecCKUil CMBICH
MHUTO3A.

[IporpamMmmupyemasi Tubeib KIETKUA — aroITo3.

@dopMbI pa3MHOXKEHUSI OPraHU3MOB: Oecrojioe W MojoBoe. Bubl Oecrosoro pa3MHOXKEHHS: JIeJICHUE HaJBOE, MOYKOBAHUE
OJIHO- U MHOTOKJIETOYHBIX, CIOPOOOpa30BaHKE, BEreTaTUBHOE pPa3MHOXEHUE. VICKycCTBEHHOE KIOHMPOBAHHE OPraHU3MOB, €T0
3HAYEHUE JJISI CEIEKIIUU.

[TonoBoe pasMHOXKEHUE, €r0 OTINYHUS OT O€CIOJIOTO.

Meito3. Ctaguu meiioza. IIporeccel, mpoucxosiue Ha craauax Meio3a. IloBegenne xpoMocoMm B Mmeiosze. KpoccuHrogep.
buonornueckunii CMBICT U 3HAYEHHE MEN03a.

["ameToreHes — mporecc 00pa3oBaHMs MOJOBBIX KJIETOK y )KUBOTHBIX. [1010BBIE JKee3bl: CEeMEHHHUKHU U simaHuKU. OOpa3oBaHue
U pa3BUTHE TIOJIOBBIX KJIETOK — TameT (CrepMaro30ui, SHICKIETKa) — crepMaroreHe3 M ooreHe3. (OcoOEHHOCTH CTPOCHUS
AMIEKIIETOK U ciepMmaTo3zonaoB. Omnonorsopenue. [lapreHorenes.

WNunuBuyanpHOe pa3BuUTHE (OHTOTreHE3). DOMOpHUOHATBLHOE pa3BUTHE (dMOpHOreHe3). DTambl SMOPUOHAILHOTO PAa3BUTHUS Y
MO3BOHOYHBIX >KUBOTHBIX: JPOOJICHHE, racTpyJisius, OpraHOr€HE3. [ToctamMOpHroHambHOE pa3zBuTue. Tumel
MOCTIMOPHOHAILHOTO Pa3BUTHS: MPSMOE, HEmpsMoe (JIMYMHOYHOE). BimsHue cpeapl Ha pa3BUTHE OPraHW3MOB, (DaKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pa3zButue pacteHuil. OHTOreHe3 [IBETKOBOIO paCTEHUs: CTPOCHHUE CEMEHU, CTAIUN PAa3BUTHS.

JHemoncmpayuu:

Tabauyvr u cxemvli: «DOpMbl Pa3MHOKEHHUSI OPraHU3MOBY», «/IBOHOE OMJIOJOTBOPEHHE Yy LIBETKOBBIX pPAaCTEHHII»,
«BereratTuBHOE pa3MHOXEHUE PACTCHUINY,
«/lenenue xinerku 6akTepuin», «CTpoeHHE MOITOBBIX KIETOK», «CTPOEHHE XPOMOCOMBD»,



«Knerounbi mukm», «Pemmukanus JHK», «Mwuto3», «Meito3d», «llpamoe u Hemnpsamoe pa3zButue», «lameroreHes vy
MJICKOITMTAIOIINX U YeJIoBeKay, « OCHOBHBIC CTaUH OHTOI'CHE3a).

Obopyodosanue: MUKPOCKOI, MHUKporpernaparbl «CrnepMaTo30uabl MICKOMUTAIOMIETO», «SMIEeKIeTKa MIIEKOMUTAIOIIET 0,
«Kapuoknne3 B KJIeTKax KOpeEIIKa JIyKa», MarHuTHas MoJeb-antuinKanus «Jlenenue kierku», monens JHK, mogens meradasznoit
XPOMOCOMEBI.

Jlabopamopnwie u npakmuueckue padomoi:
JlaGopatopnas pabota Ne 3. «Habmonenue MuTO3a B KJIETKaX KOHUMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIIpernapaTaxy.
JlaGopatopnas pabota Ne 4. «M3yueHne cTpoeHHs MOJIOBBIX KJIETOK Ha TOTOBBIX MHUKpPOMpEnapaTax».

Tema 6. HacieAcTBEHHOCTH U M3MEHYUBOCTH OPTraHU3MOB

[Ipeamer u 3agaun reHeTUKU. Mcropusi pa3BUTUS TeHETUKU. Pojib IUTONOrMU M AYMOPHOJIOTMH B CTAHOBJIICHHM T'€HETUKH.
Bxrian poccuiickux M 3apyOeKHBIX YUEHBIX B Pa3BUTHE T€HETUKU. MeToabl TeHEeTUKH (TMOpUI0IOTHYECKUM, IIUTOTeHETHYECKUH,
MOJIEKYJIsIpHO-TeHeTHueckuil). OCHOBHBbIE TEHETHYECKHE TMOHATUS. [eHeThdeckass CHUMBOJIMKA, MCHOJb3yeMasi B CXeMax
CKpEIIMBaHUM.

3aKOHOMEpPHOCTH HAacJeOBaHUs TMPU3HAKOB, ycTaHOBJIeHHbIe [. MenneneM. MoHoOruOpugHOE CKpelrBaHue. 3aKoH
eauHOo-00pa3usi TuOpUI0B TepBoro mnokoyieHus. [IpaBuino momMuHHpOBaHMs. 3aKOH pacIICTUICHHUS] MPU3HAKOB. ['MIOTe3a 4uCTOTHI
ramert. [losiHOE ¥ HEMOIHOE TOMUHUPOBAHUE.

JurubpuaHoe ckpemuBaHue. 3aKOH HE3aBUCHMOIO HACJIEOBAHUs TMPU3HAKOB. [{uToreHeTnyeckue OCHOBBI AUTHOPUIHOTO
CKpelIMBaHUs. AHaNM3UpYlollee CKpelrBaHue. lMcmnosib30BaHWE aHATUM3UPYIOMIETO CKPENIMBAHUS [JIsi ONpPENEICHUsT T€HOTHUNa
0coou.

CuerieHHoe HacneqoBaHue npusHakoB. Pabora T. Moprana mo crernjieHHOMY HaclieJOBaHUIO TeHOB. Hapymienne cuerieHus
TE€HOB B PE3YJIbTATE KPOCCUHTOBEPA.

XpoMOCOMHasi TEOpHs HACIEACTBEHHOCTH. | eHeTuuecKre KapThl.

['eneTnka mosa. XpoOMOCOMHOE ONpEAEIEHUE Moia. AyTOCOMBI U TOJIOBBIE XPOMOCOMBI. [ OMOraMeTHbIE U T€T€POraMeTHBIE
opranu3mMbl. HacnenoBanue npu3HaKkoB,CUETUIEHHBIX C TTOJIOM.

N3meHunBOCTh. BUbl HK3MEHUNBOCTH: HEHACIEACTBEHHAS M HAClIeICTBEHHAsA. Polibcpeibl B HEHACIIEICTBEHHOM N3MEHUYMBOCTH.
XapakTepucTuka Moau(pUKaIMOHHOW W3MEHUYMBOCTU. BapuanuoHHBIN psig W BapuanmoHHas kpuBas. Hopma peakiuu npusHaka.
KonuuecTBeHHbIE M KaueCTBEHHBIE MPU3HAKHU U UX HOpMa peakiuu. CBoicTBaMOIU(PUKAITMOHHON U3MEHYMBOCTH.

HacneacTBenHas, WM TeHOTUITMYECKAs], U3MEHYMBOCTh. KoMOMHAaTHBHAS N3MEHUYMBOCTL. Mei03 1 MOJI0BOM MPOIecC — OCHOBA



KOMOMHATUBHONW H3MEHYMBOCTH. MyTalmoHHas W3MEHYMBOCTh. Kitaccudukarus MyTranuii: Te€HHbIE, XPOMOCOMHBIC, T'€HOMHEIE.
Yactora ¥ npuyuHbl MyTanui. MyrtareHHble (DaKTOphl. 3aKOH TOMOJIOTMYECKUX PSJIOB B HacCIEACTBEHHOW m3MeHuuBocTH H.M.
Baswuiona.

BuesanepHas HaclIeICTBEHHOCTh U U3MEHUYUBOCTb.

['enetuka uenoBeka. Kapuorumn denoBexka. (OCHOBHbIE METOJbl TEHETUKU YEJIOBEKA: I'€HEAJOTrMYeCKui, OJM3HEIOBBIM,
[IUTOT€HETUYECKUM, OMOXMMUYECKUM, MOJEKYJISIpHO- reHerndeckuil. COBpEMEHHOE OIpeeieHUe TeHOTUIA: IOJIHOI€HOMHOE
CEKBEHHUPOBAHUE, TEHOTUIIMPOBAaHUE, B TOM umcie ¢ nomomnibio [I1[P-ananu3a. HacnencrBeHHbie 3a00eBaHMsI YEJIOBEKAa: T€HHBIC
007e3H1, OOJIE3HH C HACTIEACTBEHHOW MPEIPaCcoIOKEHHOCThIO, XpOMOCOMHBIE 0oJie3Hr. CoMaTHYecKne M TeHepaTUBHBIE MYTAIlUH.
CtBOnoBBIC KJETKU. [IpHHITMIIBI 3M0pOBOTO OOpa3a >KM3HW, NUATHOCTHKH, MPOPUIAKTAKH WU JICUCHUS TCHETHYECKUX OOJIE3HEH.
Menuko-reHeTUYeCKOe KOHCYJIbTUPOBAHUE. 3HAUYCHUE MEAUIIMHCKOW T€HETUKH B MPEAOTBPAIICHUM U JICUCHUU TE€HETUYECKUX
3a00JI€BaHMI YCIOBEKA.

Hemoncmpayuu:

Ilopmpemui: I'. Menunens, T. Mopran, I'. ne ®puz, C.C. Yersepukos, H.B. Tumodees-Pecosckuii, H.I1. Bapusos.

Tabauybr u cxemvl. «MOHOrMOPHIHOE CKpELIMBAaHUE W €ro LUTOTEHETHYECKas OCHOBa», «3aKOH pacIUICIIEHUS U ero
LUTOT€HETUYECKAsi OCHOBa», «3aKOH YHCTOTHI raMery, «JlurnbpunHoe ckpeummBanue», «LluTomornueckre 0OCHOBBI AUTHOPUIHOTO
CKpemBaHus», «Meno3», «B3anMOIeUCTBUE aJlJICIbHBIX T€HOBY», «['€HEeTHUYEeCKue KapThl PACTEHUM, KUBOTHBIX U YEIIOBEKAY,
«I'eHernka momna», «3aKOHOMEPHOCTH HACJIEIOBAHMS, CLEIUIEHHOTO C IOJIOM», «KapHOTHIIBI 4YelloBeKa M KUBOTHBIX», «BuIbl
U3MEHUHUBOCTWY», «MoaudukanmonHas u3MEHUYMBOCTh», «HacnenoBanue pesyc- dakropa», «l'eHeTuka Tpynnm KpoOBW»,
«MyTranuoHHas NU3MEHYNUBOCTDY.

Obopyodosanue: Mojenu-anmmkanud  «MOHOTHOPHUAHOE  CKpEIIMBAHHEY,
«Henonnoe npomuuupoBanue», «JlurnOpugHoe ckpeuBanue», «llepekpéct XxpoMocom», MHUKPOCKON W MHUKpOIpenapar
«/Ipozoduna» (Hopma, myTanuu GOpMbI KPbUIbEB M OKPACKH Tela), repbapuii «I opox moceBHOMW».

Jlabopamopnwie u npakmuueckue padomoi:

JlaGopartopnass pabora Ne 5. «l3yueHue pe3yinbTaTOB MOHOTMOPHUIHOTO MAUTMOPHUIHOIO CKPEIIMBAHUS Y APO30(DUITBI
Ha TOTOBBIX MUKpOIIpErapaTaxy.

JlabopatopHas pabGota Ne 6. «/3ydeHne MoauUKAITMOHHOW HW3MEHYUBOCTH,IIOCTPOCHHE BAPUAIIMOHHOTO Psjia U
BAPUALIMOHHON KPUBOW.

Jlaboparopnas pabora No 7. «AHanu3 mMyTtaui y Apo30Quibl Ha TOTOBBIXMHUKpPOMpEnapaTaxy.



HpaKTI/I‘-IGCKaH pa60Ta Ne 2. «CocraBiieHHE U aHAIIA3 POOOCIIOBHEBIX YCJIOBCKA.

Tema 7. Cenexnusi opranuzmMoB. OCHOBBI OMOTEXHOJIOr MM

Cenekiusi Kak HayKa M Ipolecc. 3apoxIEHUE CeJeKIUH U ToMecTtukanusa. Yuenue H.. BaBunoBa o LeHTpax mpoucXoxIeHUS
¥ MHOT000pa3ust KyJIbTypHBIX pacTeHUM. LIeHTpbI MPOUCXOKIECHUS JOMAITHUX KUBOTHBIX. COPT, MOpOJIa, IIITAMM.

CoBpeMeHHBIE METOMBI CEJNEeKIMUA. MacCoBbIi W HMHAMBUAYAIHHBIM OTOOPHI B CEJNICKIIMU PACTCHHM M )KUBOTHBIX. OIICHKA
JKCTepbepa. bim3kopoacTBeHHOE cKpemmBaHue — MHOpuAWHT. Yucras auHusg. CkpendBaHWE YHMCTBHIX JIMHUH. ['erepo3uc, wim
rubpuaHas cuna. HepomcrBeHHoe ckpemuBanue — ayrOpuauHr. OtmanénHas ruOpummsanus u e€ ycnexu. VCKycCTBEHHBIN
MYTareHe3 U MOJIy4YE€HHUE MOJIUIUIONAO0B. [JOCTHIKEHUS CENEKIIMN PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHosorusi Kak orpacib MpPOU3BOACTBA. |'eHHas mHxkeHepus. Jtanbl co3naHus pekomouHanTHo JIHK u TpaHcreHHBIX
opranu3moB. KilerouHass MHXKEHEpHs.

Knerounsie KYJBTYPBI. MHUKpOKIOHAIBHOE pa3MHOKEHUE pacTeHuil. KiionupoBanue  BBICOKONMPOAYKTHUBHBIX
CeIIbCKOXO3SMCTBEHHBIX OpPraHu3MOB. DKoyioruueckue u dTudeckue mpoodsiemsl. MO — renerndecku MoAuDUIIMPOBAHHbBIC
OpraHU3MBI.

Jemoncmpayuu:

lopmpemwi: H.W. BaBunos, 1.B. Muuypumn, I'.Jl. Kapneuenko, M.®. 1BaHoB.
Tabnuyst u cxemol: Kapta «LleHTpBI MPOUCXOXKICHUS U MHOTO00pa3us KyJabTypHBIXpacTeHU», «llopoasl  gomMantHux
YKUBOTHBIX), «Copra KYJbTYPHBIX pacTeHuin,
«Otnanénnas rudbpunuzanus», «Padoter akagemuka M.®. MBanosay, «Ilomummonausy,
«O0BekThl  OmorexHomorum»,  «Kierouneple  KyabTypel W KIOHHPOBAHUEY,
«KoHcTpyHnpoBaHue U MEPEHOC TEHOB, XPOMOCOM.
Obopyodosanue: MyISIKH TII0JI0B U KOPHEMJIOIOB IUKUX (DOPM U KYJIbTYPHBIXCOPTOB PacTEeHU, repOoapuil
«CenbCKOXO03SIICTBEHHBIC PACTCHUS.

Jlabopamopnvle u npakmuueckue pabomol:
Okckypeust «OCHOBHBIE METO/IBI U IOCTUKEHHUS CEJIEKIIMKM PACTEHUH U )KUBOTHBIX (Ha CENEKIMOHHYIO CTaHIIHIO, TJIEMEHHYIO
dbepMy, COPTOUCTIBITATEIBHBIM YYaCTOK,B TEIUIMYHOE XO35HUCTBO, JJA0OPATOPUIO arPOYHUBEPCUTETA UM HAYYHOTO IICHTPA)».

11 KJIACC



Tema 1. DBoIOLIHOHHAS OMOIOT ST

[TpennochIKM BO3HUKHOBEHUS SBOJIIOLIMOHHOW TEOpUHU. OBOJIOLUOHHAs Teopus M €€ MecTto B Ouonoruu. Biusxue
HBOJIIOLIMOHHOMN TEOPUU Ha pa3BUTUE OMOJIOTUU U APYTUXHAYK.

CuaerenbcTBa 3BooLMK. [lageoHTonornueckue: nocaeqoBaTeIbHOCTh MOSIBICHHS BUIOB B MAJIEOHTOJOTMYECKOH JIETOMUCH,
nepexoanbie Gopmbl. bruoreorpadudeckue: cxoncTBo U paznmuuue hayH u Gaop MaTEpUKOB U OCTPOBOB.

OMOpPHONIOTHYECKUE: CXOACTBA W PA3IMyusi AMOPUOHOB Pa3HBIX BHUAOB MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHUE!
TOMOJIOTUYHBIC, AHAJOTUYHBIC, PYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXMMHUYECKHE: CXOACTBO MEXaHH3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX META0OJUYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonnonHas teopus Y. lapsuna. [Ipennocbulku BOSHUKHOBEHHS JapBUHU3MA. JBHOKYIME CHJIBI 3BOJIOLHMHM BHJIOB 10
JapBuHy (M30BITOYHOE pPAa3MHOXKEHHE MPH  OTPAHUYEHHOCTH  PECYpCOB,  HEOINpeAenéHHas  W3MEHYMBOCTh, Oophrda 3a
CYILECTBOBAHUE, €CTECTBEHHBIA OTOOD).

Cunrernueckas teopus 3Bomonnu (CTI) u e€ ocHoBHBIE Mook eHus. Mukpoapomonus. [lonymnsius kak eauHUna

BU/IA Y 3BOJIIOLIUH.

JIBrokymue cuibl ((akTopbl) 3BOJIIOLMM BUIAOB B Npupoje. MyTalMOHHBIM MpONEecC U KOMOMHATHUBHAS W3MEHYMBOCTD.
[TonynsiunoHHbIe BOIHBI U Apeiid reHoB. N30ms1us uMurparms.

EctecTBenHbII 0TOOP — HarpaBIsirouil paxTop 3BoOIH. DOPMBI €CTECTBEHHOT0OTOODA.

[Tpucrnoco6neHHOCTh  OpraHu3MOB  Kak  pe3ynbTaT dBoiouud. [IpumMepsinprucnocobieHuii y opraHu3MoB.
Apomopdo3bI 1 UINO0-aTaNTAINH.

Bun u BugoobpazoBanue. Kputepuu Buga. OcHoBHBIE (POPMBI BU000pa30BaHUS: reOrpapuuecKkoe, 3KOJIOTHIECKOE.

MakposBomoniua.  DPopMbl  3BoNOLMU:  (UIETHYECKas,  JUBEpreHTHAas,KOHBEPreHTHas, MapajuiebHas.
HeobGpaTumocTh 3BOITIOIIHH.

[TpoucxoxneHue OT HeCHEUUANIU3UPOBAHHBIX TpeaKoB. [Iporpeccupyromascrnenuani3anns. AJanTUBHAS pagualysl.

Jlemoncmpayuu:
Ilopmpemui: K. JInunneit, JK.b. Jlamapk, Y. {apsun, B.O. KoBanesckuii, K.M. bap,3. I'ekkens, ®. Mromep, A.H. CeBepuos.
Tabruywl u cxemol: «Pa3BuTHE OPraHMYECKOro Mupa Ha 3emiey, «3apoJbIIINI03BOHOYHBIX )KUBOTHBIX», «ApPXEONTEPUKCH,
«Dopmbl 60pEOBI 32 CYILIECTBOBAHUEY,
«EcrecTBeHHBI 0TOOpY», «MHOroo0pasue coproB pacteHui», «MHoroodpasue nopoKUBOTHEIXY», «llomynsuuny,
«MyTanuoHHasi HU3MEHYUBOCTH», «ApoMopdo3bD»,



«nnoananramuny, «O01mas aereHepanus», «JBmxkyime cuiabl 3Bomonuny, «Kapra-cxema mapiipyra MyTeleCTBHUS 4.
Hapsuna», «bopnba 32  CYILECTBOBAHMEY,

«ITpucnocoOaeHHOCTH OpraHU3MOBY, «I"eorpaduueckoe BUJ1000pa30BaHUey,

«DKOJIOTHYECKOE BUA000pa30BaHUE.

ObopyoosaHue: KOJIIEKIINS HACEKOMBIX C PA3JIMYHBIMU THIIAMU OKPAcKd, Ha0Op TUIOJOB U CeMsH, Kosuiekius «[lpumepst
3alIUTHBIX MPUCIIOCOOJEHUN Yy KUBOTHBIX», MoOjelb «OCHOBHBIC HANpABIEHUS H3BOJIIOLUNY, 00bEMHas Mojaenb «CTpoeHue
TOJIOBHOT'O MO3ra MO3BOHOYHBIX.

buoreorpadguueckass kapra Mupa, KowieKius «DopMbl COXPAHHOCTH HCKOIMAEMbIX KUBOTHBIX U PACTECHUN», MOJEIb
anmmkanus «Ilepekpéct xpomocom», BIaxHble penapathbl «Pa3Butre HacekoMoro», «Pa3BUTHE JIATYIIKWY), MUKpOMNpEnapaT
«/Ipozoduna» (Hopma, Mmyranuu GOpMbI KPBLITEEB U OKPACKU TENA).

Jlabopamopuvie u npakmuueckue paoomoi:
Jlabopatopnas padota Ne 1. «CpaBHeHUE BUIOB TI0 MOP(HOIOTHUECKOMY KPUTEPHUIOY.
JlabopatopHas pabora Ne 2. «Omnucanue npuUCTIOCOOIEHHOCTH OpraHu3Man €€ OTHOCUTEIHHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KU3HU Ha 3emJie

JloHaydHble TIPEACTABICHUSI O 3apOKICHHM >KU3HU. HaydHble TWMOTE3bl BO3HUKHOBEHHUS XU3HM Ha 3emie: aOuOreHe3 u
naHcrepMusi. XUMUUYECKasi dBOJIONMSA. AOUOTEHHBIM CHHTE3 OPraHMYECKHUX BEIIECTB M3 HEOPraHWYECKHX. DKCIEPUMEHTAIbHOE
MOATBEPXKJICHUE XUMHUUYECKOM sBostonnu. HauyanbHbie sTanbl Ouonorumdeckor sBonoruu. ['mnoresa PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYP ¥ BOZHUKHOBEHHUE MPOTOKIETKU. [lepBble KIETKU U UX HBOMOLMS. POPMUPOBAHKE OCHOBHBIX IPYIII KUBBIX
OpPraHu3MOB.

Pa3Butne xu3Hu Ha 3emsie 1o 3paM u nepuoaam. Karapxeil. Apxelickasu npotepo3oiickas 3pbl. [laneo3oiickas spa u
e€ mepuo/ibl: KeMOPUNCKUN, OPIOBUKCKHM, CHITyPHUICKUH, T€BOHCKU, KAMEHHOYT OJIbHBIN, TEPMCKHIA.
Me3so301cKast 3pa U €€ MepPUoIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.
KaitHo3olickas 3pa 1 €€ nepuo/ibl: NaJICOr€HOBbBIN, HEOT€HOBBINM, AaHTPOIIOI€HOBBIN. XapaKTEPUCTUKA KiIUMaTa M|
r€OJIOrHYECKUX npoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLMH PACTUTEIBHOIO U )KUBOTHOI'O MHPA.
ApoMop(03bl y paCTEHUN U )KUBOTHBIX.
[losiBneHue, pacuBeT U BBIMUPAHUE TPYIII AKUBBIX OPraHU3MOB.
CucremMa OpraHM4ecKoro Myupa Kak OTpaxeHHue 3BOIOLMH. OCHOBHBIE CHCTEMATHYECKHE IPYIIITBI OPraHU3MOB.
DBOJIOLMS 4YelloBeKa. AHTpOMNOJOrMs Kak Hayka. Pa3BuTue mpencTaBiieHU O MPOUCXOXKICHUM YesloBeKa. MeTobl



U3y4eHMs aHTponoreHesa. CXoACTBA U Pa3InYUAYEIIOBEKA U )KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHUE YEIIOBEKA.

JIBrxymue cuiibl ((hakTopbl) aHTponorenesa. HacnencrBeHHass ”3BMEHYMBOCTh M €CTECTBEHHBINM 0TOOp. OOIIEeCTBEHHBIN 00pa3
’KU3HH, U3TOTOBJIEHUE OPYAUN TPYZAa,MBIIIJIEHUE, PEYb.

OCHOBHBIE CTaJM U BETBH HBOJIOLMMU YEJOBEKA: aBCTpaJONUTEKH, YenoBek ymenbiil, YemoBek mnpsmoxoasmui, Yenosek
HeaHJepTaabCckuii, YenoBek pa3ymHblii. Haxogku HMCKOMaeMbIX OCTAaTKOB, BpEMs CYILECTBOBAaHMS, OOJACTh PacHpOCTPAHEHUS,
00BEM rOJIOBHOTO MO3ra, 00pa3 *KU3HU, OPYIUS.

UYenoseueckne packl. OCHOBHBIE OOJNBIITUE PACHI: €BpOMEOWHas (€Bpa3uiicKas), HETpO-aBCTpalouHas (DKBATOpUAIbHAS),
MOHTOJIONJHAs (a3MaTcKo-aMepuKaHckas). YepTbl NPUCHOCOOJIEHHOCTH MPEICTaBUTENICH YEJIOBEUECKUX pac K YCIOBHUSM
cymecTBoBanus. EquHcTBO yenoBeueckux pac. Kputuka pacusma.

Jemoncmpayuu:
Ilopmpemui: ®@. Penn, JI. Ilactep, A.. Onapun, C. Mumiep, I'. FOpu, Y. lapuH.
Tabmyvr u cxemwvl. «Bo3HnukHoBeHue ConaHEYHON cucTeMbl», «Pa3BUTHEOpraHnuecKkoro MHUPaY,
«PacturenpHas KJIeTkay,  «KuBOoTHast  KJIETKay,

«IIpokapmornueckast kieTka», «CoOBpeMEHHass CHCTEMa OPraHu4YecKOro MHpPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOSHUS YEIIOBEKA M YEJIOBEKOOOPA3HBIX 00€3bsIHY,
«OCHOBHBIE MECTa MaJCOHTOJIOTHIECKIX HAXOMOK MPEIKOB COBPEMEHHOTO YEITOBEKaY,
«pesHenmme moan», «lpeBHue mmoan», «llepBble  COBPEMEHHBIE  JIHOIU,
«YenoBedyeckue pachiy».
Obopyoosanue: wmynsoku  «lIponcxoxnenue denoBeka» (OHOCTBI  aBCTpAJIONMHWTEKa, MHUTEKAHTPONA, HeaHIepTaiblia,
KpPOMaHbOHIIA), CJIENKUA WM W300paKeHUs KaMEHHBIX OpYIUM TEepBOOBITHOrO dYeloBeKa (KaMHHU-YOIIEphbl, pyouia, ckpebia),
TCOXPOHOJIOTHYECKast Ta0unIa, KOJEKIrs «DopMbI COXPaHHOCTH MCKOMAEMbIX KUBOTHBIX M PACTCHHI.

Jlabopamopnuvie u npakmuueckue paoomoi:
[Ipaktuyeckas pabora No 1. «lV3ydueHne HCKONAEMbIX OCTaTKOB PACTEHUM M KUBOTHBIX B KOJUIEKIHUSIX)». DKCKYPCUS
«IBOITIOIMS OPraHUYECKOT0 MHpa Ha 3emMJie» (B €CTECTBEHHO-HAYYHBIMIIIA KPaeBEeTUYECKUM My3ei).

Tema 3. Oprann3Mbl U OKPYKAKOLIAA Cpeaa
DKOJIOTHS KaK HayKa. 3aJlauyd U pa3/ielibl SKOJIOTuU. MeToabl SKOJIOTHYECKUX UCCIIEIOBAHNI. DKOJIOTHYECKOE MUPOBO33PEHNE
COBPEMEHHOI0 YEJIOBEKA.

Cpe)n,l oOuTaHUSA OpraHmn3MoOB: BOJAHAsA, HA3CMHO-BO3yIIIHAasA, TIOUYBCHHAA, BHYTPHUOPraHU3MCHHAs.



Okonornyeckue (axropel. Knaccudukamus 3KoJIOrH4YecKux (HaKTOpOB: aOMOTHYECKHE, OMOTHYECKHUE W aHTPONOTEHHBIE.
JleiicTBHE SKOIOTUYECKUX (PAKTOPOB HA OPraHU3MBI.

AbGuotnyeckue (QaxkTopbl: CBET, TeMIleparypa, BiaxHocTb. dortonepuoausM. [IpucrnocobneHus opraHu3smMoB K IEHCTBHUIO
abuornueckux (aktopoB. buonorunueckue puTMmal.

buotnueckue ¢akropsl. Buasl OMOTHYECKMX B3aMMOJEHCTBUN: KOHKYPEHIIUS, XWUIIHUYECTBO, CUMOMO3 M €ro (opMbl.
[Mapa3utusm, Koomeparys, MyTyain3M, KOMMEHCATU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTpaIU3M. 3HAUCHHE
OMOTHMYECKMX  B3aMMOJCHCTBMM ISl  CYILECTBOBaHHS  OPraHHW3MOBB IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHUE XaPAKTEPUCTUKU Monysiund. OCHOBHBIE MOKAa3aTead MOIMYJISIUUU: YUCICHHOCTh, MJIOTHOCTh, POXK1a€MOCTh,
CMEPTHOCTh, IPUPOCT, MUrpaLus. JJMHaAMUKa YUCIEHHOCTH MONYJISILUH U €€ PETYIISILUS.

Jemoncmpayuu:

Ilopmpemuoi: A. I'ymbonbar, K.®. Pynee, 3. ['ekkenb.

Tabruyvl u cxemwi: kapra «lIpuponnsie 30Hb 3eminy», «Cpeapl 0OMTaHUsl OpraHu3mMoBy», «Doronepuoguszm», «llomymsauuny,
«3aKOHOMEPHOCTH POCTa YNCICHHOCTH MONYJIAUUN UHPY30pHU-Ty(henbkny, «[Iumesbie nenm.

Jlabopamopuvie u npakmuueckue padoomul:
JlabopatopHas pabora Ne 3. «Mopdonoruueckue OCOOCHHOCTH PACTCHHHUM3 PA3HBIX MECT OOUTAHUSD.
Jlabopatopnas pabota Ne 4. «BnusiHrE cBeTa Ha POCT U Pa3BUTHE YEPECHKOBKOJICYCA.
[TpakTrueckas pabora Ne 2. «[1omcuéT MIOTHOCTH MOMYJISAIMA Pa3HBIX BUIOBPACTECHUI.

Tema 4. CooOmiecTBa 1 3K0JI0rH4ecKHe CHCTEMbI

Coo01urecTBO opraHu3MoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BUJI0Basi, MPOCTPAHCTBEHHAs!, Tpoduueckas (muiienasi). Bubi-
noMHUHAHTEL. CBs3U B OMOLIEHO3E.

Okonoruueckue cuctembl (3kocucteMsbl). [lonarue o006 skocucteme u OuoreoneHo3e. OYHKIMOHAIBHBIE KOMIIOHEHTHI
HKOCHCTEMBI: MPOJIYLIEHTbI, KOHCYMEHTBI, peayleHThl. KpyroBopoT BelIECTB M IMOTOK 3HEPrMM B HKOcHcTeME. Tpoduueckue
(nuieBbie) ypoBHM SKocucTeMbl. [lumieBbie nenu U cetdh. OCHOBHBIE II0Ka3aTeIM 3KOCUCTEMBbI: Ouomacca, MPOAYKIIUS.
DKOJIOTUYECKHE NUPAMUAbL: TPOAYKIMHU, YUCIEHHOCTH, OuoMacchl. CBOWMCTBA HSKOCUCTEM: YCTOMYMBOCTb, CaMOPETYJISLMS,
pasButue. Cykueccus.

[IpupoaHble PKOCUCTEMBI. DKOCUCTEMBI 03€p M peK. DKOCHCTEMa XBOWHOTO WJIM HIMPOKOJUCTBEHHOIO Jeca.

AHTpPONIOT€HHbIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOO3IKOCUCTEMBL.
buonoruueckoe u X035MCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.



buopaznoobpaszue kak (pakTop ycTOMYMBOCTH 3K0ocHcTeM. CoxpaHeHHne OMOJIOrMYecKOro pa3HooOpas3us Ha 3emiie.

VYyenue B.W. Bepnaackoro o Oomocdepe. ['panuipl, coctaB u cTpykTypa Ouocdepsl. JKuBoe BemecTBO M €ro (hyHKIHH.
OcoOennocTu 6uochepsl Kak riaodambHOM 3KOcHCTeMbl. JluHaMUYecKoe paBHOBECHE U 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoTs! BemiecTB 1 OMOreoXuMUIecKHe KBl 2JIEMEHTOB (YTriiepo/a, a30Ta).
3oHabHOCTH Ouochepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuectBo B Omocdepe 3emim. AHTPOIIOIeHHbIE HM3MEHEHUS B Omocdepe.
I'moGanbHBIC SKOIOrHIECKHE MPOOIJIEMBI.

CocymiecTBoBaHre MpUpoasl U dyenoBedecTBa. CoxpaHeHue OnopasHooOpasus Kak OCHOBa ycToiunBocTH Ouochepsr. OcHOBa
PaLMOHAIIBHOTO YIIPAaBJICHUS MPUPOIHBIMHU PECYPCAMU U UX UCIONb30BaHUE. JlOCTIXKEHUSI OMOJIOrHH U OXpaHa MPUPOJIbI.

Hemoncmpayuu:

Ilopmpemwi: A. Jlx. Tencnu, B.H. Cykaués, B.I1. Bepnaackuii.

Tabnuyvr u cxemvi: «llumeBble nenu», «bUOIEHO3: COCTAaB U CTPYKTypay,
«IIpuponubie coobuiectBa», «llemn mnuTaHus», «OKOJNOrMYECKas MHPaMUJIAN,
«buochepa u uenoBek», «IKOCHUCTEMA IIMPOKOJIMCTBEHHOIO Jecay», «IKOCUCTEMa XBOMHOro Jiecay, «buoreHo3 Bogoémay,
«ArponeHo3», «lIprumepHble aHTPOIMOIEHHBIE BO3ACUCTBUS Ha NPUPOAY», «BakHEHIIMEe HCTOYHUKHU 3arpsi3HEHUS BO3AyXa U
TPYHTOBBIX BOJ», «llouBa — BakHeWmas cocraBisitomas Ouochepb», «DakTopbl nerpaganuu mouBy», «llapHukoBwii hdexT,
«DakTOphI PAANOAKTUBHOTO 3arpsi3HeHust onocheprr», «O061Iast cTpykTypa 6uochepsr», «Pacmpoctpanenue xxu3Hu B Ouochepe»,
«O30H0BBIN KpaH Ouocheps», «KKpyrosoport yriepoaa B 6uochepe», «KpyroBoport azora B mpupoae».

Oo6opynoBanue: Mozenb-aniuiMkauus «Tunuunsle OHOLEHO3BDY, repOapuit
«PactutenbHble coobIIeCTBay, KOUIEKIMU «buoneno3y», «Bpenurenn BaxxHEHIINX CENbCKOXO3SMCTBEHHBIX KYIbTYp», repOapuu u
KOJUIEKIIUH PACTEHUH U dKUBOTHBIX,IPUHAJICKAIIUE K Pa3HbIM SKOJIOTHUYECKUM rpynnaM ogHoro Buaa, Kpacnas kaura Poccuiickoit
®denepanuu, U300paXKeHUs OXPaHSIEMbIX BUIOB PACTEHHUM U )KUBOTHBIX.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
1O BUOJIOT'MU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cornmacao ®I'OC COO ycraHaBiuMBaroTCs TpEOOBAHUS K pe3yIbTaTaM OCBOCHHS 00YYaOIUMHUCS MPOrPaMM CPETHEr0 OOIIEeTo
0o0pa30oBaHUs: TUIYHOCTHBIM, METAIIPEAMETHBIM U MPEAMETHBIM.



JIMYHOCTHBIE PE3YJIbTATBI

B cTpyKType JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS IpeaMera «bHuonorus BbIAEICHBI CIEAYIOIUE COCTABISIIONIME: OCO3ZHAHUE

OOYJaIOIIMMUCS POCCUHUCKON TPakKTAHCKOM HJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOATENBHOCTH U
CaMOOIpEICNICHUI0, HATMYUE MOTHBAIIUU K OOYUECHUIO OMOJIOTHUH, TIEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH
HA OCHOBE KJIFOUEBBIX LIEHHOCTEW U HCTOPUUYECKUX TpaaULIANA pa3BUTUSA OMOJIOTUYECKOTO 3HaAHUS, TOTOBHOCTb U

CITOCOOHOCTh 00YyYarOIINXCS PYKOBOJCTBOBATHCS B CBOEH JEATETHLHOCTH IIEHHOCTHO- CMBICIOBBIMU YCTAHOBKAMU, MPHUCYIIUMHU
cucTeMe OHMOJIOTMYECKOro 00pa30BaHUs, HAJUYUE DKOJIOTMYECKOrOo IMPaBOCO3HAHUS, CHOCOOHOCTH CTaBUTh IEIU U CTPOUTH
YKA3HECHHBIC IIJIAHBL.

JInyHOCTHBIE  PE3YJBTATHI OCBOECHHS npeaMeTa «buomorus» JOCTUTAIOTCA B €JUHCTBE yueOHO u
BOCIIUTATEIIbHOM  JAEATEIIbBHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMU POCCUMCKUMM COLUMOKYJIbTYPHBIMHU, UCTOPUUECKUMU U
JyXOBHO- HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMUd M HOPMaMU TIOBEICHUSI U CITIOCOOCTBYIOT TpOIleccam
CaMOIIO3HAHMS, CAMOBOCIIMTAHHS U CAMOPA3BUTHS, PA3BUTUSI BHYTPEHHEN MO3ULHUHU JIMYHOCTH, MATPUOTHU3MA, YBAKEHHSIK 3aKOHY
U TIPaBOIMOPSAKY, YEJIOBEKY Tpyla M CTapiieMy MOKOJCHHUIO, B3aUMHOTO YBa)KEHHUS, OEpEKHOrO0 OTHOMIICHHUS K KYJIbTYpHOMY
HACJICAUIO U TPAAULIMAM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccutickoit denepanuu, MpUPOJIE U OKPYKAOIIEH Cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS yueOHOro mnpeamera «buonmorus» mOMKHBI OTpakaTh TOTOBHOCTh U CIHOCOOHOCTH
00y4Jaromuxcs PyKOBOACTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEM IMO3UIIMEH JIMUHOCTU, CHUCTEMOW I[EHHOCTHBIX OpHUEHTAIlUM,
MO3UTUBHBIX BHYTPEHHUX YOEXKICHUH, COOTBETCTBYIONIUX TPAAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOro OOIIECTBA, paclIupeHue
YKU3HEHHOTO OIBITA U ONBITAAEATEILHOCTH B IPOLIECCE PEATTU3AIMU OCHOBHBIX HANIPABJICHUN BOCIIUTATEIBHOU AEATEIbHOCTH, B TOM
YUCJIE B YaCTH:

1) rpakIaHCKOro BOCIIMTAHMS:

COPMUPOBAHHOCTh  I'PXKIAHCKOW IMO3MIIMM  OOy4aromIerocss Kak  aKTHBHOTO W OTBETCTBEHHOT'O YJICHA POCCHICKOTO
00I1IeCTBa;

OCO3HAHHE CBOMX KOHCTUTYIMOHHBIX TpaB M OO0A3aHHOCTCH, yBa)KCHHE 3aKOHAW IPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TMPU CO3JAHUM YUE€OHBIX IMPOEKTOB, PEIICHUH YYEOHBIX U
MO3HABATENbHBIX 33/1a4, BBIMOJIHEHUN OMOJIOTMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTh ONPEAEIIATh COOCTBEHHYIO MO3UIIMIO IO OTHOILIEHUIO K SIBJIEHUSIM COBPEMEHHOM JKU3HU U OOBACHATH €€;

YMEHHE YYUTHIBATh B CBOMX JACHCTBUAX HEOOXOAMMOCTh KOHCTPYKTUBHOIO B3aMMOJICUCTBUS JTIOAEH C pa3HBIMU YOEKIACHUSIMU,
KYJbTYPHBIMU LIEHHOCTSIMHU U COLIMAIbHBIM ITOJI0KEHHUEM;



TOTOBHOCTh K COTPYAHHMYECTBY B IPOLIECCE COBMECTHOI'O BBINOJIHEHUS YYEOHBIX, MMO3HABATEIbHBIX U HCCIIEAOBATEIbCKUX
3a]1a4, YBaKUTEIHbHOTO OTHOIIEHHS] K MHEHHIO OMIIOHEHTOB IIPH OOCYKJIEHUHU CIIOPHBIX BOIIPOCOB OMOJIIOTMYECKOr0 COAEPKaAHNUS;
TOTOBHOCTH K TYMaHUTapHOW Y BOJIOHTEPCKOM AEATEIBHOCTH;

2) MaTPUOTHYECKOr0 BOCIIUTAHMS

c(OPMUPOBAHHOCTh POCCUMCKON TPaXAAHCKOM HWIAEHTUYHOCTH, NATPUOTH3MA, YBAXKEHHUS K CBOEMY Hapoly, UYyBCTBa
OTBETCTBEHHOCTH mepes PoauHoOW, ropaocTtu 3a CBOM Kpa, CBOXO POJWHY, CBOM SI3BIK U KYJbTYpPY, NMPOLIIOE U HACTOSIIEE
MHOT'OHAIIMOHANBHOr0 Haponaa Poccuu;

LICHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACJIEAUIO U NaMATHUKAM IPUPOIBI, NOCTHKEHUsIM Poccuu B Hayke, MCKYCCTBE,
CIIOPTE, TEXHOJIOTUAX, TPYE;

CIOCOOHOCTD OILIEHUBATh BKJIAJ] POCCUUCKUX YUEHBIX B CTAHOBJICHHE U Pa3BUTHE OMOJIOTUHU, TOHUMAaHUs 3HAaYCHHs] OMOJIOTHUHU B
MO3HAHUU 3aKOHOB MPUPOJIBI, B )KU3HH YEJIOBEKAa U COBPEMEHHOTO OOIIECTRA;

uzeiiHas yoex1EHHOCTb, TOTOBHOCTD K CIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh 3a €ro Cyab0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
OCO3HAHUE TYXOBHBIX IIEHHOCTEH POCCUIMCKOr0 Hapoa; cPopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUUECKOTO
MMOBEJICHUS
CIIOCOOHOCTh OIICHUBATH CUTYAIUIO U MIPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTUPYICh HA MOPAIbHO-HPABCTBEHHbBIE HOPMBbI
1 IIECHHOCTH,
OCO3HAHWE JIMYHOTI'O BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIEro; OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJUTEIISM,
CO3JIaHHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHSATHS IEHHOCTEN CEMEWHOW )KMU3HU B COOTBETCTBHUU C TPAAULIUSMU HapoaoB Poccuu;

4) 3CTeTHYEeCKOro BOCIIUTAHHUS:
ACTETUYECKOE OTHOIIECHHE K MHUpPY, BKIIOYAs JCTETUKY OBbITa, HAYYHOTO M TEXHHYECKOrO0 TBOPUYECTBA, CIOpTa, TpYyAa,
OOIIECTBEHHBIX OTHOIICHUM;
MOHMMAaHUE MOIMOHATIHLHOTO BO3/ICHCTBUS KHBOU MPUPOABI U €€ IIEHHOCTH; TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBIX BHAAX
HCKYCCTBA, CTPEMJICHUE TIPOSBIIATh
KauyecTBa TBOPUYECKOHN JTMIHOCTH;



5) ¢pu3uyeckoro BocnuTaHusi, YOPMHUPOBAHNUS KYJIbTYPbI 310POBbSI H SMOIHOHAJIBHOI0 GJ1ar ONOJTyYHA:

MOHUMAaHUE U pean3alius 3J10pOBOro U 6e30macHoro oopasa *u3HH (310pOBOE MUTAHUE, COOJIIOICHUE TUTUEHUYECKUX TTPaBUIT
U HOpPM, COQJIaHCHPOBAHHBIA PEKUM 3aHSATUN U OTAbIXa, pPeryyspHas (u3nueckas aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO U
KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U MICUXUYECKOMY 37I0POBBIO;

MOHVUMAaHUE IEHHOCTU TPaBWJI WHAWBUAYAJIHHOTO W KOJUIEKTMBHOTO O€30IaCHOTO IOBEJCHUS B CHUTYAIUAX, YTPOKAIOIIUX
310POBBIO U KU3HU JIIOJEH;

OCO3HAHHME MOCJICICTBUI U HEMPHUIATHUSA BPEIHBIX MPUBBIYCK (YIIOTPEOIICHUSIAIKOTOJISI, HAPKOTUKOB, KYPEHUS );

6) TpPyaoBOIo BOCIIMTAHMSA:

TOTOBHOCTD K TPY/Y, OCO3HAHHUE IIEHHOCTH MacTepPCTBa, TPYA0IIO0HE;

TOTOBHOCTh K aKTHBHOW JCSATEILHOCTH TEXHOJOTMYECKOM M COIMAIbHOM HAIPaBIEHHOCTH, CIOCOOHOCTh HWHHIIMHPOBATH,
IUTAHUPOBATh U CAMOCTOSTEIILHO BBITIOJIHATH TaKYIO JEATEIbHOCTD;

UHTEpPEC K pa3inyHbiM chepaM mpodecCHOHATBHON CITeIbHOCTH, YMEHHE COBEpINaTh OCO3HAHHBIA BbIOOp Oymymiei
npodecCuu U peaaTr30BhIBAThH COOCTBECHHBIC KU3HEHHBIE TUIAHB;

TOTOBHOCTB M CITOCOOHOCTBH K 00pPa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTKEHUN BCEH KHM3HM,

7) 3K0JOrM4ecKOro BOCIMTAHMSI:

HKOJIOTHYECKH 11eIecO00pa3HOe OTHOIIIEHWE K TMPUPOJE KaK HMCTOYHUKY >KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHMS;

MOBBIIICHUE YPOBHS IKOJIOTHYECKON KYJIbTYphI: TPUOOPETCHHUE OIbITA INIAHUPOBAHUS TOCTYNKOB M OIIEHKH MX BO3MOXKHBIX
MOCJIEICTBUM JIJISl OKPYKAIOLIEN CPe/Ibl;

OCO3HAHME II100aJIHLHOr0 XapakTepa IKOJIOTHYECKUX NpoOIeM U IMyTel UX pelieHus;

CIIOCOOHOCTH MCIOIb30BaTh MPUOOpPETaeMble MPU U3YyYECHUU OMOJIOTUU 3HAHUSI U YMEHHUSI IIPU PEIIeHUH TPo0JieM, CBA3aHHBIX C
paIMOHANILHBIM IPUPOAOIIOIb30BaHUEM (COOMIOACHUE MTPaBUII TOBEACHHS B MPUPO/IE, HAIIPABICHHBIX Ha COXPAaHEHHUE PABHOBECHS B
HKOCUCTEMAX, OXpaHy BUJIOB, IKOCHUCTEM, Onochephl);

aKTUBHOE HENPUITUE JEUCTBUWA, MPUHOCAIIUX BpEl OKPYKAIOIIEW MNPUPOJHONW Cpele, YMEHUE MPOTrHO3UPOBATH
HEOJIaronpuUsATHBIC SKOJIOTHYECKHUE TIOCIEICTBUS MPEATPUHUMAEMBIX IEUCTBUHN U NMPEOTBpAIIaTh UX;

HaJU4Yue Pa3BUTOTO HKOJOTHYECKOTO MBIIIJIEHUS, 3KOJIOITMYECKOW KYJIbTYpPbI, OMbITA JESITEIBbHOCTH 3KOJIOTHYECKOM
HAIlPaBJICHHOCTH, YMEHHS PYKOBOJACTBOBATHCS MMU B I[I0O3HABATEIbHOW, KOMMYHUKAaTUBHOW H©  COLMAJIbHOM IPAKTHUKE,
TOTOBHOCTHK YYaCTHIO B TPAKTUUECKOUN AEATEIbHOCTH SKOJOTUYECKON HAITPABIECHHOCTH;



8) HeHHOCTH HAYYHOT O MO3HAHMUSL:

C()OPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTUSl HAyKM U OOIIECTBEHHOMU
MIPaKTUKHU, OCHOBAHHOT'O Ha IUAJIOTe KYJbTYp, CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJHUKYJIBTYPHOM MUDE;

COBEPILEHCTBOBAHHE SI3BIKOBOM M YUTATEIBCKOW KYJIbTYPBI KaK CPEJCTBA B3aUMOICUCTBUS MEXIY JTFOAbMU U ITO3HAHUS MUPA;

NOHUMaHHe crenru(ukr OMOIOTUU KaK HAyKH, OCO3HAHUA €€ poiu B (OPMUPOBAHUH PALIMOHAILHOTO HAYYHOT'O  MBIIUICHUS,
CO3JaHMM  IIEJIOCTHOTO  MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUpPE Kak O €IUHCTBE MPHUPOIbI, YEIOBEKA U OOILECTBA, B MO3HAHUU
IPUPOIHBIX 32aKOHOMEPHOCTEN U PEIICeHUH MPOOJIEM COXpaHEHHUS PUPOIHOIO PaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OMOJIOTUH JIJIsi COBPEMEHHOW MBUIIM3ALMK: 00ECIIEUeHHs] HOBOTO YPOBHSI Pa3BUTUSI MEJIULIUHBI,
CO3/IaHUE TEPCIIEKTUBHBIX OMOTEXHOJOTHM, CHOCOOHBIX pellaTh PecypcHbIE MPOOJIeMbl Pa3BUTHUSI UEIOBEUYECTBA, IMOHMCKA IYTEi
BbIXOJIa M3 TJIOOATbHBIX 3KOJOTHMUECKHX MpobiieM M obecreueHus: mNepexofa K YCTOWYMBOMY pPa3BUTHIO, PAMOHATIHLHOMY
MCIIOJIb30BAaHUIO MTPUPOTHBIXPECYPCOB U (POPMHUPOBAHHIO HOBBIX CTaHAAPTOB JKU3HH,

3aMHTEPECOBAHHOCTh B MOJYYEHHH OHMOJOrMYECKUX 3HAHUM B LIENSAX MOBBIIIEHUS OOLIEH KYIbTYphl, €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, KaK COCTaBHOM 4acTH (YHKIIMOHAIbHON I'PaMOTHOCTH 00yJaromuxcsi, GopMUpyeMO MPpH U3y4EeHUN ONOIIOTHH;

NOHUMaHHUE CYITHOCTU METOJIOB MO3HAHMs, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX,CIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble
3HaHUS JUIsl aHaliu3a U OOBACHEHUS SBICHUN OKPYXKAIOIIEro MHUpa U MPOUCXOJAIIMX B HEM H3MEHEHWH, yMeHue JenaTh
00OCHOBaHHbBIE 3aKJIIOUEHUS HAa OCHOBE HAy4YHbIX (DAaKTOB M HUMEIOUIMXCS JaHHBIXC LIEJIbIO MOMYYEHHsI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJOrMUECKUE 3HAHMS MJs pElleHHs] MpoOJieM B pPEajbHBIX KU3HEHHBIX
CUTYyalUsIX;

OCO3HAaHME LIEHHOCTH HAYYHOH AESTENbHOCTH, TOTOBHOCTh OCYILIECTBIISATh MPOEKTHYIO M MCCIENOBATEIBCKYIO NESITENbHOCTh
WHJVMBUAYAIbHO U B IPYIIIE;

TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY 00Pa30BaHUIO U CAMOOOPA30BAHUIO, K AKTUBHOMY TOJYYCHHUIO HOBBIX 3HAHUH IO
OMOJIOTUU B COOTBETCTBUU C )KM3HEHHBIMU MOTPEOHOCTSIMHU.

METAIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3yNbTaThl OCBOEHHUs y4yeOHOro mnpeamera «buoyorus» BKIIOYAIOT: 3HAUYUMbIE NI (POpMUpOBaHUS
MHPOBO33pEHUSI OOYUYAIOIMIMXCA MEXIUCUUIUIMHAPHBIE (MEXKIPEAMETHbIE) OOLIEHAYyYHbIE MOHATHS, OTPAXKAIOUIUE IIETOCTHOCTD
HAay4YHOW KapTUHBI MHUpa U CENU(PUKY METOJOB MMO3HAHUSI, UCTIOIh3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHsl, SBJICHUE,
IPOLECC, CUCTEMAa, HAYYHBIA (paKT, MPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs], UCCIIEI0BAHUE,



HaOJIOJICHNE, U3MEPEHUE, SKCIEPUMEHT U JPYrux), YHUBEpCajbHbIE yueOHbIe NIEHCTBUS (I103HABATEJIbHbIE, KOMMYHHUKATUBHBIE,
pEryniaTHBHBIE), oOecrneunBaroniue GopMupoBaHne (QyHKIMOHAIBHOM IPAMOTHOCTH M COLMAIBHOM KOMIETEHUUH OOY4YaroIIUXCH,
CHOCOOHOCTh O00YYaromMXCs HCIOJb30BaTh OCBOEHHBIE MEXKIUCLMIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS U YHHMBEpCAJIbHbIC
yueOHbIe IEUCTBUS B TO3HABATEILHOW M COIIMATIbHOM MIPAKTHUKE.

Ilo3HaBaTenbHbIC YHUBEpPCAJbHbIC YUeOHbIEe AeiCTBUS
ba3oBrbIe Jornyeckue 1eincTBus:

CaMOCTOATEIHHO (DOPMYITUPOBATH U AKTYaJIM3UPOBATh MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

HCIIOJIb30BAaTh IMPH OCBOCHUU 3HAHUM HpI/IéMBI JJOTUYECKOI'0 MBbINIJICHUA (aHaJ'II/ISa, CHUHTC3a, CPAaBHCHUA, KJ'IaCCI/I(l)I/IKaI_[I/II/I,
000011IeHHs ), PACKPBIBATH CMBICI OMOJIOTMYECKUXMTOHATHH (BBIAECIATh UX XapaKTEpHbIC IPU3HAKHU, YCTAaHABIMBATH CBSI3H C APYTUMU
MOHSATHSMHU );

onpcaciiTb NCINU ACATCIBHOCTH, 3dadaBada IIapaMCTPbl U KPUTCPUU UX OOCTHIKCHUA, COOTHOCHTL PC3YJIbTAaTbhl ACATCIbHOCTH C
ITIOCTAaBJICHHBIMHU LICIIAMU

MCIIOJIb30BaTh OMOJIOTMYECKUE MOHATUS JJ11 00BsICHEHUS (DaKTOB U SBJICHU YKUBOUTTPUPOIBI;

CTPOHUTDH JJOT'HYCCKUC PACCYKICHUA (I/IHILYKTI/IBHI)IG, ACAYKTHBHEIC, 110 aHaJ'IOFI/II/I), BBIABJIATH 3aKOHOMCPHOCTHU U IIPOTHBOPCUHNA
B paCcCMaTpruBaCMBIX SABJICHUAX, (bOpMy_HI/IpOBaTB BBIBOABI 1 3aKJIFOUYCHUA,

MNPUMCHATE CXCMHO-MOACJIBHBIC CPCACTBA i1 TIPCACTABIICHHA CYIICCTBCHHBIX CBSI3€l M OTHOIICHUM B N3y49aCMbIX
OMOJIOTHYECKUX O0BEKTAX, a TAKKE MPOTUBOPEUUIN Pa3HOT0 pOJia, BBISIBICHHBIX B Pa3IUYHBIX HHPOPMALMOHHBIX UCTOUHHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUS IPOOJIEMBI C YIETOM aHAIM3a UMEIOIUXCIMATepUAIbHBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCHUTb KOPPCEKTHBBI B ACATCIbHOCTb, OLICHHBATH COOTBCTCTBHUC PE3YJIbTATOB MLCIKIM, OLHCHHUBATHL PHCKHU HOCHGI[CTBI/Iﬁ
JIEATEIIBHOCTH;

KOOPAWHHUPOBATH U BBIIIOJHATDH pa60Ty B YCJIOBHUAX PCAJIBHOI'O, BUPTYAJIbHOI'O U KOM6I/IHI/Ip0BaHHOFO BSaHMOHGﬁCTBHH;

pa3BUBATb KPCATHBHOC MBIINIJICHHUC IIPU PCIICHUHU ) KU3HCHHBIX HpO6JI€M.

ba3oBbie uccienoBaTeabCcKHe 1eMCTBHUA:

BJIAJICTh HAaBBIKAMU YUE€OHO-UCCIIEIOBATEILCKOM M MPOEKTHOM JESITENhbHOCTH, HaBbIKAMHU Pa3pelIeHUs MPoOJeM,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PEIIEHUs] MPAKTUYECKUX 3a/iad, MPUMEHEHUIO PA3TMYHBIX
METOJIOB ITO3HAHUS;

WCIIOJIb30BaTh PA3JIMYHBIE BBl JACATEIHHOCTU MO TMOJYYEHHWIO HOBOT'O 3HAHUS, €ro MHTEpIIpETaIluu, MpeoOpa3oBaHUI0 U
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IMPUMCHCHHIO B y‘le6HBIX CUTyalludaX, B TOM YHCJICIIPpU CO3AaHNHN y‘Ie6HI>IX N COIUAJIBHBIX ITPOCKTOB;
CI)OpMHpOBaTB H&y‘—IHBIﬁ THUII MBIIIIJICHU S, BJIAACTD Haquoﬁ TepMI/IHOJIOFI/Ieﬁ, KIIFOYCBBIMHU IMOHATHUAMHU U MCTOJaMU,

CTaBHUThH U (DOPMYJIUPOBATH COOCTBCHHBIE 33/1a4H B 00pa30BaTEeIILHOMN JEATCIbHOCTUH KU3HCHHBIX CUTYAITUX;

BBISIBJIATh TPUYMHHO-CIICACTBEHHBIC CBSI3M W aKTyaJM3UpOBATh 3ajady, BBIABUIaTh THIIOTE3y €€ peIIeHUsA, HaXOJHUTh
apryMEHTBI JUTS JIOKA3aTeIbCTBA CBOUX YTBEPKICHHI,3a1aBaTh MapaMeTPhl U KPUTEPHH PEIICHUS;

aHAJIM3MPOBATh IMOJIYYCHHBIC B XOJC pEIICHWS 3a7adyd pe3yJabTaThl, KPUTHYECKH OICHMBATh MX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh H3MEHEHHE B HOBBIX YCIIOBHSIX;

JIaBaTh OIEHKY HOBBIM CHUTYAallMsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT; OCYIICCTBIATH IICJICHANPABICHHBINH OUCK MEPEHOCA

CPEICTB U CIIOCOOOB JIEHCTBUS
B MPOECCUOHATILHYIO CPEY;

YMETh TICPEHOCHUTh 3HAaHUSA B IIO3HABATCIBHYIO W IPAKTHYECCKYIO OOJACTH)KH3HEICATEIIBHOCTH,

yYMETh HHTETPUPOBAThH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIC HJICH, IIPe/UIaraTh OPUTHHAIBHBIC ITOIX0/IbI U PEIICHHUS, CTABUTHIIPOOJIECMBI U 33]Ja4H, JTOITYCKAIOTUE
IbTEPHATHUBHBIC PEIICHHS.

Pabora ¢ unopmanmeii:

OPUEHTHUPOBATHCA B PA3NMYHBIX MCTOYHUKAX HHPOpManuu (TEKCTe y4eOHOro MocoOMs, HaAyYHO-TIOMYJISIPHOW JIMTEpaType,
OMOJIOTMYECKUX CIIOBApsIX M CIPAaBOYHMKAX, KOMIIBIOTEPHbIX Oa3ax JaHHbIX, B HHTepHeTre), aHaIM3UpoBaTh HH(MOPMAIIUIO
pas3INYHBIX BUJIOB U (JOPM NPEICTaBICHUS, KpUTUUECKH OLICHUBATh €€ 10CTOBEPHOCTh MHENPOTUBOPEUNBOCTH;

dbopMynupoBaTh 3ampochl W TMPUMEHATH pa3jMyHble METOAbl MPU MOHCKE M OTOOpe OHOJOrHuecKod HHQPOpPMALINH,
HEOOXOIMMOM JJIs1 BBINOJIHEHNS y4EOHBIX 3a7ay;

IpuoOpeTaTh ONBIT HCIOJIB30BAHUA HMHPOPMALIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTUH, COBEPIIEHCTBOBATH KYJIbTYPY
aAKTUBHOT'O MCIIOJIb30BAHMSI PA3JIMYHBIX IOMCKOBBIX CUCTEM;

CaAMOCTOAITEJIbHO BBIOMpPAaTh ONTUMAIBHYIO (OpPMY TMpencTaBieHUs Ouojorudyecko HMHPopMauuu (CXeMmbl, TpaduK,
JMarpaMMbl, TaOJUIbI, PUCYHKH U JAPYTOe);

MCIOJIb30BaTh HAYYHbIN SI3bIK B KaU€CTBE CPEACTBA MpHU paboTe ¢ OMONOrMYecKol MH(pOpMalMel: MPUMEHATh XUMHUYECKUE,
(¢u3znueckre U MaTeMaTHYeCKUE 3HAKU U CUMBOJIBI, (OopMyJibl, aOOpeBUaTypy, HOMEHKIATYPY, UCIONb30BaTh U MPEOOPa30BbIBATH
3HAKOBO-CHMBOJIMYECKUE CPEICTBA HATJISAHOCTH;

BJIAJICTh HABBIKAMU PACIIO3HABAHUS U 3aIIUTHI HHGOpManu, UHPOPMAITMOHHON 0€30MacHOCTH JTMYHOCTH. o7



KomMMyHuKaTHBHBIC YHHBEpPCAJbHbIC YUyeOHbIEe 1elHCTBUA
Oo0wmenne:

OCYHICCTBILIT KOMMYHHMKAllMM BO BCCX C(l)ean JKNU3HHU, AKTHMBHO Y4YaCTBOBATb B JHAJIOIC WKW AUCKYCCHH 110 CYHICCTBY
O6CY)KI[aeMOI71 TEMBI (YMGHI/IG 3a1aBaThb BOIIPOCHI, BLICKA3bIBATh CYKJIACHHA OTHOCUTCIBbHO BBIITOJIHCHHA npenﬂaraeMoﬁ 3aJgadiu,

YYUTBHIBATh UHTEPECHI U COTIACOBAHHOCTH MO3UIIMI APYTUX YHYACTHUKOB JIMAJIOra WA JUCKYCCUH);

pacrio3HaBaTh HeBepOajbHBIE CPEACTBA OOILIECHUS, MOHUMATh 3HAUYEHUE COIMAIBHBIX 3HAKOB, MPEANOCHIIOK BO3ZHUKHOBEHHUS
KOH(IMKTHBIX CUTYallUi, YMETh CMSIr4aTh KOH(JIUKTHI U BECTU MEPETOBOPHI;

BJIAJIETh PA3MUYHBIMU CIOCOOAMHU OOINEHHS M B3aWMOJACWCTBUSA, TOHMMATh HAMEpPEHHUS JPYTruX JIOACH, MPOSIBIATH
YBKUTEIbHOE OTHOIIEHHWE K COOECEHUKY UB KOPPEKTHOU (popme popMyIrpoBaTh CBOU BO3PAKECHHUS,

Pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY 3PEHMS C UCIIOJIb30BAHUEM SI3BIKOBBIXCPEICTB.

CoBMecTHAs 1eSITEJIBHOCTb:

NOHUMATh U MCIOJIb30BATh MPEUMYILIECTBA KOMAHAHON U WHIUBUAYAJIbHON pabOThIIIPU PELICHUH OMOJIOTHYECKON TPOOIIEMBl,
00OCHOBBIBATh HEOOXOJUMOCTH TPUMEHEHHUSATPYIIOBBIX (HOPM B3aMMOJICHCTBUSA MPHU PEIICHUN y4eOHOMU 3a/1a4u;

BbIOHMpAaTh TEMATHKy U METOJbl COBMECTHBIX IEHCTBHM € Y4€TOM OOIIMX HHTEPECOB M BO3MOXKHOCTEH Ka)KI0ro dYieHa
KOJUIEKTHBA;

NPUHUMATh L€ COBMECTHOM JIEATEIbHOCTH, OPraHMW30BbIBATh U KOOPAMHUPOBATH JEUCTBUA MO €€ JOCTHXKEHUIO: COCTABIIATh
TUJTaH IEUCTBUH, PacIpeenaTh PO ¢ YAETOMMHEHUN YIaCTHUKOB, 00CYKIaTh pe3yIbTaTbl COBMECTHOM PaOOTHI;

OLICHMBATh KaYECTBO CBOETO BKJIA/Ia U KaXX/I0r0 yYaCTHHKA KOMaH/Ibl B OOIIMI pe3ysbTaT Mo pa3pad0TaHHBIM KPUTEPUSIM;

Mpejiaratb HOBbIE MIPOEKTHI, OLIEHUBAThH UJIEU C TTO3UIMU HOBU3HBI, OPUTMHAIILHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh MO3UTHUBHOE CTPATETMYECKOE MOBENCHHE B PA3JIMUHBIX CHUTYALMSIX, MNPOSBISATH TBOPUYECTBO U BOOOpAKEHUE,
OBITh UHUITUATHBHBIM.

PeryasiTuBHbIE yHHBepcajibHble y4eOHbIE TeHCTBUS

Camoopranuzanusi:
MCIIO0JIb30BaTh OMOJIOTMYECKUE 3HAHUS /I BBISIBJICHUS MPOOJIEM U MX PEIICHUSB )KU3HEHHBIX U YUYCOHBIX CUTYAIUSIX;
BHIOWPAaTh HA OCHOBE OMOJIOTMYECKHX 3HAHWUW II€JIEBBIE M CMBICIOBBIE YCTAHOBKM B CBOMX JIEUCTBHUSX M TOCTYIKaX IO

OTHOILICHMIO K JKUBOU IMpUpOaAC, CBOCMY 3JIOPOBBIO U 3JIOPOBBIO OKPYKAIOIINX;
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CaAMOCTOSITEJIbHO OCYILECTBIATh I103HABATEIbHYIO JESITENbHOCTb, BBISIBIATH MPOOJIEMBI, CTaBUTb U (OPMYIUPOBATH
COOCTBEHHBIE 33]1a4i B 00pa30BATEIbHON EATEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

CaAMOCTOSITEJIbHO COCTaBJIATh IJIaH PELIEHUS MPOOJIEeMbl C Y4ETOM HMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U
MIPEATIOYTEHN;

J1aBaTh OLICHKY HOBBIM CHUTYaLIUsIM;

paciupsATh paMKi Y4eOHOI0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieNlaTh OCO3HAHHBIM BBIOOpP, apryMeHTHpPOBAaTh €ro, OpaTh OTBETCTBEHHOCTh3a PEILCHUE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

CocoOCTBOBaTh (POPMUPOBAHUIO U MPOSIBIECHUIO IIMPOKOH IPYyIUIMU B pa3HbIX 00JIACTSAX 3HAHWM, MOCTOSHHO MOBBIIIATH
CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb:
JIaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBHI B I€SITEILHOCTh, OI[EHUBATh COOTBETCTBHUE PE3YJIHTATOB 1ETISIM;
BJIQJICTh HaBBIKAMU TO3HABATEIbHOU pedIeKCHH KaK OCO3HAHHS COBEPIIAEMBIX JEHCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX
PE3yIbTATOB U OCHOBAHUM, UCIIOJIb30BATh MPUEMBI peICKCUM IJIs OLIEHKH CUTYaIlUU, BEIOOpA BEPHOTO PEIICHMUS;
YMETh OIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS MO0 UX CHIKCHUIO; MPUHUMATh MOTUBBI U apTyMEHTBI APYTUX
MIPYU aHAJIM3€E PE3YJILTATOB ACSTEIILHOCTH.

IIpunsitue cedst U Apyrux:
MPUHUMATH Ce0s1, MOHMMAasi CBOM HEIOCTATKU U JOCTOMHCTBRA,;

MIPUHUMATh MOTHBBI M @pTyMEHTHI APYTUX IIPHU aHATIU3€ PE3YIbTAaTOB AEATeILHOCTH; IPU3HABATh CBOE MPABO U MPABO JIPYTUX Ha
OIINOKU;

Pa3BHUBATH CITOCOOHOCTH TOHUMATh MHUDP C IIO3UOUHU APYTI'Oro 4CJIOBCKaA.

IHPEAMETHBIE PE3YJIBTATBI

[Ipenmertnbie pe3ynbrarhl ocBoeHHs mporpaMmbl COO mo Ouonmornu Ha 06a30BOM ypOBHE BKIIIOYAIOT CHEIM(PUUYESCKUE IS
yueOHoro npenamera «buonorus» HaydHble 3HAHUSI, YMEHUSI U CIOCOOBI  JCHCTBUH 1O  OCBOGHUIO, HMHTEPIIPETAIIUU
U MpeoOpa3oBaHUI0 3HAHUN, BUBI JACATEIHLHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS M MPUMEHEHHIO 3HAHHWM B PA3IMUHBIX YUEOHBIX
CUTYyallUsIX, a TAKK€ B PEATbHBIX >XU3HEHHBIX CHUTYyaIUsX, CBS3aHHBIX ¢ Oumosiorumeil. B mporpamme mnpeaMeTHbIE pe3yJIbTaThl
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IMPpCAaCTaBJICHEI I10 I'OaM O6y‘IeHI/IH.

[TpenmeTHBIC pe3yabTaThl OCBOEHUS yueOHOro mpeameta «buonorus» B 10 kiacce
TOJDKHBI OTPaXkKaTh:

c(OPMHUPOBAHHOCTH 3HAHHUI O MecTe U POJM OHOJIOTMM B CUCTEME HAYYHOI'O 3HAHHUS €CTECTBEHHBIX HayK, B (DOPMHUPOBAHHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KApTUHBI MUpa M HAYYHOI'O MHUPOBO33PEHHUS, O BKJIAJI€ POCCHUMCKUX U 3apyOEKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OWUONOrMM, (PYHKIMOHAIBHOW TPaMOTHOCTH YEJIOBEKA /IS PEUICHUS KU3HEHHbIX 33/1a4;

YMEHHE PacKpbIBaTh COJAEpKaHHE OMOJIOrMUECKUX TEPMHMHOB M TOHATUN: JKU3Hb, KJETKAa, OpraHu3M, merabonus3m (oOMeH
BELIECTB U MPEBPALLEHUE YHEPTUN), TOMEOCTA3 (CAaMOPETyJIALIMS), YPOBHEBAS OPraHU3ALMs )KUBBIX CUCTEM, CAMOBOCIIPOU3BEICHHE
(penpoaykuus), HacIeICTBEHHOCTh, NU3MEHYMBOCTD, POCT U Pa3BUTHE;

YMEHHUE M3JIaraTb OMOJIOTMYECKUE TEOpHUH (KJIETOYHAs, XPOMOCOMHAs, MyTAllMOHHAs, LEHTpajbHAas JIOrMa MOJEKYJISAPHOU
ouonorun), 3akonbl (I'. Mennens, T. Moprana, H.1. BaBusoBa) u ydeHuss (0 LEHTpaX MHOrooOpasusi M IPOUCXOKICHHUS
KyJnbTypHbIX pacTteHuid H.M. BaBumoBa), ompenensith TrpaHUIbl UX MPUMEHHMOCTH K KHUBBIM CUCTEMaM;

YMEHHE BIIAJIETh METOAaMU HAYYHOIO TIO3HaHUS B OMOJIOTMU: HAOIIOJEHUEU OIMMCAHUE )KUBBIX CHCTEM, TPOLECCOB U
ABJICHUW, OpraHu3alys U MPOBeIeHHEe OMOJIOrMYECKOro SKCIEPUMEHTA, BBIIBHIKEHHE TMIIOTE3bI, BBISIBICHHE 3aBUCUMOCTU MEXKY
UCCIIeIyeMbIMU BEIMYMHAMHU, OOBSICHEHUE MOTYYEHHBIX PE3yJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPUH M 3aKOHOB,
YMEHHUE JIeJaTh BBIBOJBI HA OCHOBAHHUH IOJTYYEHHBIX PE3YJIbTATOB;

YMCHUE BbIICIIATD CYIICCTBCHHBIC ITPU3HAKH BHUPYCOB, KJICTOK IMPOKapUOT U OYKApHUOT, OJHOKIICTOUHBIX H
MHOT'OKJICTOYHBIX OPraHMn3MOB, 0COOEHHOCTH IMpOHCCCOB: oboMeHa BCIICCTB M IIPCBpAICHUA SHCPIrUMU B KIICTKC, (bOTOCI/IHTGBa,
IIJIaCTH4YCCKOI' o n OHCPIreTUICCKOro O6MeHa, XEMOCHHTEC34, MHTO34, Meﬁ03a, OIIOAOTBOPCHUSA, PA3MHOKCHU,

WHIMBHUIYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHE3);

YMEHHE MPUMCHSATHh TOJYyYCHHBIE 3HAHUA ISl OOBSICHEHUS OHOJIOTMYECKHX TIPOIECCOB U SBICHUMW, I TPUHATHUS
MPAKTUYECKUX PEIICHUH B TIOBCETHEBHOM KU3HH C IEbI0 00ECTIeUeHHsT 0€30ITaCHOCTH CBOETO 37I0POBBS U 370POBBS OKPYKAIOIIIHX
J0J1eH, COOJTIOICHHST HOPM TPaMOTHOT'O TOBEJICHUS B OKPY>KAIOIIEH MPUPOAHON Cpefie, TOHUMaHNEe HEOOXOJUMOCTH UCIIOIb30BaHUS
JTOCTIKEHUN COBPEMEHHOW OHMOJIOTHH ¥ OMOTEXHOJIOTHI JJIsl pallHOHATIBFHOTO IMTPUPOIOTIOIE30BAHMS;

YMEHHE PEIIaTh AJIEMEHTAPHBIC TCHETHUECKHUE 33/ladi Ha MOHO- W JIMTHOPHUIHOE CKpEIIMBaHUE, CICTUICHHOES HACJIEeIOBaHUE,
COCTaBIIATh CXEMbl MOHOTHOPHUIHOTO CKPEIIMBAHUS JIJIS TIPE/ICKa3aHusl HACIeI0BaHUS TPU3HAKOB Y OPraHU3MOB;

YMEHHE BBITMOJHATH JTAOOPAaTOPHBIE M MPAaKTHYECKUuE PabOThl, COOMOAATh MpaBmiIa MpH paboTe ¢ Y4EeOHBIM M JTaOOPaTOPHBIM
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YMEHHE KPUTHUYECKH OIICHHBaTh U HMHTEPIPETUPOBATh HHMOPMAIMIO OHOJIOTHMYECKOr0 COJEpX aHUS, BKIIIOYAIOIIYIO
NICEBJIOHAYYHbIC 3HAHUS W3 PA3JIMYHBIX HCTOYHUKOB (CpelcTBa MaccOBOM HH(OpMAIUU, HAYYHO-TIOMYJISPHBIE MaTepHallbl),
ATUYECKUE aCTIEKThl COBPEMEHHBIX MUCCIICIOBAHUI B OMOJIOTHH, MEIUIIMHE, OMOTEXHOIOTHH;

YMEHHE CO371aBaTh COOCTBEHHBIE MMCHbMEHHBIE U YCTHBIE COOOIICHUS, 0000111ast OMONIOrHYeCKy0 HHGOPMAIIUIO U3 HECKOJIBKUX
HUCTOYHUKOB, TPAMOTHO HMCIIOIb30BaTh MOHATHHHBIN armapaTr OMOJIOTHH.

[IpeameTHbie  pe3yiabTaThl  OCBOCHHS  ydeOHOro mnpeamera «buosorus» B 11 kiacce q0KHBI OTpakaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE M POJU OMOJIOTMM B CHCTEME HAyYHOrO 3HAHUS €CTECTBEHHBIX HayK, B (DOPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KApTHUHBI MUpa U HAYYHOI'O MHUPOBO33PEHHUS, O BKJIA/I€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
OWOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIMOHATHHOW TPAaMOTHOCTH YEJIOBEKA /IS PEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh CoJiepKaHUEe OMOTOrMYECKUX TEPMUHOB U TMOHSATUN: BUJI, TIOMYJISIIIUS, T€HO(POH I, IBOJIIOIMS, IBHKYIIINE
ciwibl ((akTophl) SBOJIOLMHU, MNPUCHOCOOJEHHOCTh OPraHM3MOB, BUA000pa30BaHME, HKOJOTHYECKHE (PAKTOPBI, IKOCHCTEMA,
MPOJYLIEHTbI, KOHCYMEHTBI, PEIYLIEHTBI, €N MUTaHUs, SKOJOTHYeCcKas nupaMuaa, OuoreoneHos, ornocoepa;

yYMEHHE u3JlaraTb OMOoJIOrnYecKre Teopuu (BomtonmoHHas Teopus Y. JlapBuHa, cUHTeTHYECKasi TEOpHsI HBOJIOIUH ), 3aKOHBI U
3aKOHOMEPHOCTH (3apobliiieBoro cxojacrea K.M. bopa, depenoBaHusi TJaBHBIX HampaBieHUM u myted »sBomonuu A.H.
CesepitoBa, yuenus o ouochepe B.M. Bepuaackoro), onpeaensiTh TpaHUIIBI ©X TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHUE BJAJETh METOJaMU HAy4yHOro T[IO3HAaHUS B OHOJOTMHU: HAONIOJEHUEU OMMCAHME )KMBBIX CUCTEM, IIPOIIECCOB U
SBJICHUI, OpraHu3alus U MPOBEJEeHUE OMOIOTHMYECKOro HKCIEPUMEHTA, BBIABI)KEHHUE TMIIOTE3bl, BBISBICHHE 3aBUCUMOCTU MEXIY
UCCIIEyEeMbIMH BEJIMYUHAMHU, OOBSICHEHNE TOTYYCHHBIX PE3yJbTaTOB, UCIOIb30BAHHBIX HAYUYHBIX MOHATHUN, TEOPUH U 3aKOHOB,
yYMEHHE JieJaTh BBIBOJIbI HA OCHOBAHUHU MOTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJEATh CYIIECTBEHHbIC NPU3HAKU CTPOCHHS OHOJOTMYECKUX OOBEKTOB: BHUAOB, MOMNYJSLUNA, MPOIYIIEHTOB,
KOHCYMEHTOB, PEIYIIEHTOB, OHOreOleHO30B U SKOCHUCTEM, OCOOCHHOCTH TIPOLIECCOB: HACIEACTBEHHONM W3MEHUYMBOCTH,
€CTECTBEHHOI0 0TOOpa, BUJI000pa30BaHusl, IPUCIIOCOOIEHHOCTH OPraHW3MOB, ACUCTBUS SKOJIOTHUYECKUX (PAKTOPOB HA OPraHU3MBbI,
MEPEHOCAa BEIIECTB U MMOTOKA SHEPTUH B 3KOCUCTEMAX, AHTPOIION€HHBIX M3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH, KPyrOBOPOTa
BEIECTB MOMOT€OXMMHUYECKUX LIUKIIOB B Ouocdepe;

YMEHHE TMPUMEHSTh MOJYyYEHHbIE 3HAHUA ISl OOBSICHEHUS OHOJIOTMYECKHX TMPOLIECCOB W SIBICHUH, IS TPUHITHS
MPAKTUYECKUX PEUICHUI B MOBCEAHEBHOW U3HM C LENbI0 0oOecrneueHns 0€30MacHOCTH CBOETO 37J0POBbS U 3J0POBbSI OKPYKAIOIIHX
JIOZIeH, COOIOIEHNS HOPM TPaMOTHOTO TMOBEACHMS B OKpYXKaloIeil MpUpPOJHON cpefie, TOHMMaHue HE0OOXOJUMOCTH HUCIIOb30BaHUs
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JOCTHXKEHUW COBPEMEHHOW OMOJIOTHH JIJIs palliOHAIIBHOTO TIPUPOI0TOIb30BaHNUS;

YMEHHE peIIaTh 3JIEMEHTapHbIe OMOJIOTUYECKUE 3a7aud, COCTABIATh CXEMBI MEPEHOCA BEIIECTB U HHEPTHUU B DKOCHUCTEMAX
(uenu nuTaHuN);

YMEHHE BBIMOJHATH Ja00paTOpHBIE U MPAKTUYECKUE paboThl, COONMIOAATh MpaBUiia Mpu padboTe ¢ yueOHBIM U JIabOpaTOPHBIM
000py10BaHUEM;

YMCHHE KPUTHYECCKH OIICHMBATh W HMHTEPIPETUPOBATH HMH(POPMAIIUIO OHOJIOTHUECKOTO COACPIKAHUS, BKIFOYAIOIIYIO
IICEBJOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX HMCTOYHHUKOB (CpeIcTBa MacCOBOW HWH(OpMAIMu, HAYYHO-TIOMYJIIPHBIC MaTepHalIbl),
paccMmaTpuBaTh IJ100albHbIE KOJIOTMYECKHE MPOOJIeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHHID K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHE CO3/[aBaTh COOCTBEHHBIC MMCHbMEHHBIE U YCTHBIE COOOIICHUS, 000011asi OMOIOTHIECKYI0 HHPOPMAITUIO U3 HECKOIBLKIX
MCTOYHUKOB, IPAMOTHO MCIOJIb30BaTh MOHATUMHBIN arrapar OUOJIOTUH.

TEMATHYECKOE IIVTAHUPOBAHMUE

10 KJIACC
Haumenosanue
Ne KomuecTBo OCHOBHBIE BUIBI AEATEILHOCTH
pa3ziesioB U TEM IIporpammHoOe conepkaHue
n/m 4acoB oOy4arommxcs
y4deOHOro rpeamera

Tema 1. buonorusi kak HayKka
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1.1

buosorus B cucreme
HayK

buonorus xak Hayka. CBsizu Ou0JI0rUu

C OOIIECTBEHHBIMH, TEXHUYECKUMHU U
JIPYTUMU €CTECTBEHHBIMU HAYKaMH,
dbunocoduelt, penuruen, STUKOM,
ACTETUKOW U mpaBoM. Poisib Guonorun

B (JOPMHUPOBAHUHN COBPEMEHHONW HAy4YHOU
KapTuHbI Mupa. CuctemMa OMOJIOTHIECKUX
HAayYK.

Hemoncmpayuu:

llopmpemuwi: Y. JlapBun, I'. Menaens,

H. K. Kosnbios, Ix. Yorcon u ®. Kpuk.
Tabauywvl u cxemvr: «MeTOIBI TIO3HAHUS
YKUBOU ITPUPOIBI»

PackpbiBaTh copepkaHre TEPMUHOB U
MOHATUI: HAYYHOE MUPOBO33PEHHUE,
Hay4Has KapTUHA MUPA, HAYYHBIN METO/I,
TUIIOTE3a, TEOPHSI, METOIbI
HCCIIeIOBAHUS.

XapakTepu3oBaTh OMOJIOTHIO KaK HAyKYy,
€€ MECTO U POJib CPEAU APYTHUX
€CTECTBEHHBIX HayK. [lepeuncisTh
pazJiesibl OMOJIOTHH B COOTBETCTBUE

C OOBEKTaMH H3Y4YECHHUSI.

Ha3zpiBaTh Ba)KHEWIINE OTPACIU
OMOJOTMYCCKUX 3HAHUU M 3a1a9H,
crosiue nepea ouonorueit XXI B.

1.2

MeTopl TO3HAHUA
YKABOU TIPUPOBI

Metoapl NO3HAHUA )KUBOM TPUPOIBI
(HaburoieHUe, HKCIIEPUMEHT, ONKMCAaHMUE,
M3MepeHue, KiiaccupuKaIus,
MOJIEIUPOBAHUE, CTATUCTUYECKAS
00paboTKa JTaHHBIX).

Hemoncmpayuu:

PackpeiBath copepkaHue TEpPMUHOB U
MOHATUI: HAYYHBIA METOJI, METO/bI
HCCISIOBaHUS.

XapakTepu3oBaTh OCHOBHBIE METOIbI
TIO3HAHMS )KHBOUM IIPUPOILI: HAOIIIOACHHE,
AKCIIEPUMEHT, ONKUCAHUE, U3MEPEHUE,
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Tabauywvl u cxemol: «MeTOIbI TO3ZHAHUS
YKUBOU IPUPOJIBD».

Jlabopamopuvie u npakmuueckue
paoomui:

[IpakTnueckas padora Ne 1.
«/cnonb30BaHNe pa3IMYHBIX METOI0B
IIPU U3YYEHUU OMOJIOTMYECKUX
00BEKTOBY

KJ1accuuKaIus, MoJeINPOBAHNUE,
CTaTUCTHYECKasi 00paboTKa JaHHBIX

Hroro 4acoB 1o teme

2

Tema 2. JKuBble cucreMbl 1

HX OpraHu3anus

2.1

buosornueckue
CHUCTEMBI, IPOLIECCHI
Y UX U3YUYCHUE

1

Kusbie cuctembl (OMOCUCTEMBI) KaK
npeaMET U3ydeHusi OMOJIOTUH.
OTnnuue )XKUBBIX CUCTEM

OT HEOPTaHUYECKON TTPUPOLBI.
CaolicTBa OMOCHCTEM U UX
pazHooOpaszue.

YpoBHU OopraHu3aIniu OHOCUCTEM:
MOJIEKYJISIPHBIN, OPraHOUIHO-
KJIETOYHBIN, OPraHU3MEHHBIN,
MOIYJISIHHOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMO-T€OIICHOTUYECKHIN),
OuochepHbIii.

Hayku, nzydaromiue OuocucTeMbl
Ha pPa3HbIX YPOBHSAX OpraHU3aIlUH.
Hemoncmpayuu:

Tabruywvl u cxemovl: «OCHOBHBIE
MPU3HAKU KU3HN», «Y POBHU

PackpeiBaTh comepkanie TEPMUHOB
TIOHATHH: CHCTEMAa, OMoIornyecKas
CHCTEMa, DJIEMEHTHI CHCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA JKUBBIX CHCTEM,
0oOMEH BelIeCTB, pa3MHOKEHHUE, POCT,
pa3BUTHE, HACTEACTBEHHOCTbD,
U3MCHYHMBOCTD, Pa3IPaKUMOCTh,
HHEPro3aBUCUMOCTb, YPOBHU
opraHu3aiuy >XU3Hu (OMOCUCTEM).
XapakTepu3oBaTh MPUHIIUIIBI
OpraHu3aluy OMOCUCTEM: OTKPBITOCTH,
BBICOKAs yIIOPSA0YEHHOCTbD,
CaMOPETYJIALUS, UEPAPXUIHOCTb.
[lepeuncnsaTe yHUBEpPCAIBHBIE CBOMCTBA
YKUBOTO: €MHCTBO XMMHUYECKOTO
COCTaBa, pa3apakUMOCTh, IBUKEHUE,
rOMEOCTa3, POCT U pa3BUTHE,
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OpraHu3aIuy KUBOUIIPUPOIBD. HACJIEJICTBEHHOCTh, U3MEHYUBOCTb,
Mogens monekynbl JIHK 3BOJIOLMS (MPUCTIOCOOICHUE

K U3MCHSIONUMCS YCIIOBHSIM).
[IpuBOAUTH MPUMEPHI OMOCUCTEM
pPa3HOTO YPOBHS OpraHU3AINH U
CpaBHUBATh IPOSIBICHUS CBOMCTB
JKUBOTO HA Pa3HBIX YPOBHSIX.
XapakTepu3oBaTh OCHOBHBIE TTPOIECCHI,
MIPOTEKAIOIIKNE B OMOCUCTEMAX:
0OMEH BEIIECTB U MpeBpaIeHue
SHEPI'HH, CAMOBOCIIPOU3BEICHUE,
caMOpeTyJISIINs, pa3BUTHE.
Cobimo1aTh npaBuiia OEpeKHOTO
OTHOILICHUS K KUBOW MPUPO/IE

Htoro vyacos no teme 1
Tema 3. XuMu4eCKHUii COCTAB M CTPOCHUE KJIETKH
3.1 | Xumuueckuit coctaB 1 XUMHUUYECKUIN COCTAB KIIETKHU. PackpsiBaTh copep:kaHUe TEPMUHOB
kieTku. Bona u XHUMHUYECKHUE DJIEMEHTHI: Y TIOHATHH: DJIEMEHTHI-OMOT€HBI,
MUHEPAIIbHBIE COJIA MAaKpO3JIEMEHTbI, MUKPO3JIEMEHTBHIL. MAaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI;
Bona u MuHepanbHbIE BELLIECTBA. MHHEpaIbHBIE BEIIECTBA, MOJIEKYJIA
QYHKIHUH BOJIBI U MUHEPATbHBIX BOJIbI KaK JUIIOJb, BOJOPOIHBIE CBS3H;
BellleCcTB B KieTke. [loanepxanue ruApoPUIbHBIE U TUIPOYOOHBIE
OCMOTHYECKOro OajnaHca. BEILIECTBA.
Hemoncmpayuu: Jloka3pIBaTh €AUHCTBO YJIEMEHTHOT'O
Huazpammer: «Pacnpenenenue COCTaBa KakK OJHO U3 CBOMCTB >KHUBOTO.
XMUMHYECKHX DJIEMEHTOB B HEXXMBOU Pacripenensate XMMHUUECKHUE 3IIEMEHTHI
npupone», «PacnpeneneHue XUMAYECKUX | 110 rpymnmnam B 3aBUCUMOCTH




AJIEMEHTOB B JKMBOU IIPUPOIE».
Tabauywl u cxemwi: «Ilepuoguyeckas
TaOJIUI[a XUMUYECKUX IJIEMEHTOBY,
«CTpOEHNEMONEKYIBI BOJBI»

OT KOJMYCCTBCHHOI'O IIPCACTAaBUTCIILCTBA
B OpraHu3Mce,; XapaKTCpHu30BaATh POJIb
OTACIBbHBIX 3JICMCHTOB.

BBISBIATE CBSI3b MCXKOY COCTAaBOM,
CTPOCHHUEM MOJICKYJIbI XUMHUYCCKOI'O
COCAUHCHUS U €TO0 (1)YHKLII/I$[MI/I B KJICTKC

3.2 | benku. CocraB u benku. CocraB u cTpoeHne OElKOB. PackpeiBaTh coneprkaHue TEPMUHOB U
CTpoeHue OeIKoB AMWHOKHUCIIOTBI — MOHOMEPHI OEITTKOB. MOHATUMN: O€JKH, OJTUMEPbI, MOHOMEPHI,
Hesamenumbie u 3aMeHUMBIE AMUHOKHUCJIOTHI, ENTUIHAS CBS3b,
AMUHOKHCIIOTHI. AMHUHOKHCIIOTHBIN MOJIUTICTITU/I, IEHATYpaIHsl.
COCTaB. YPOBHH CTPYKTYPBI OCIIKOBOH XapakTepu3oBaTh OCIKH KaK KIIacc
MOJICKYJIbI (TIEpBUYHAS, BTOpUYHAS, OpPraHUYECKUX COCANHEHUM;
TpPEeTUYHAs ¥ YeTBEPTUYHAS CTPYKTYPa). | KIACCH(PHUIMPOBATH MX IO CTPOCHHUIO
XUMHYECKUE CBOMCTBA OEIKOB. (rmo0ymnsipHbIe ¥ GUOPUIIISIPHBIE OCIKH),
buonornueckue GhyHKIIUN OEIKOB. NEPEUUCIISITh U XapaKTePU30BaATh
Jemoncmpayuu: ¢GyHKIHN OEIKOB
Tabauywt u cxemol: «CTpoeHue
MOJIEKYJIBI OenKay.
Obopyoosanue. CBETOBONH MUKPOCKOII,
MUKpOIIpenapaTsl
3.3 | ®depMeHTHI — depMeHTHI — OUOIOTUYECKUE PackpeiBath conmepikanrie TEPMUHOB H
OuoornyecKre KaTaJIn3aToOPHI. NOHATUI: EPMEHTHI, aKTUBHBIN LIEHTD,
KaTaan3aTopbl Crpoenue gepMeHTa: akTUBHBIA IIEHTP, | CyOCTpaTHAas CIEU(PUIHOCTb,

cyOcTpaTHas crieruUUHOCTD.
KodepmenTsl. ButramunsI.
Otmuuus pepMeHTOB

OT HEOPTaHMYECKUX KaTaJIN3aTOPOB.

KO(EPMEHTHI, OCIKH-aKTUBATOPHI U
OENKU-UHTUOUTOPBHI.

VYka3bIBaTh OTIANYUS (HEPMEHTOB

OT HEOPTaHUYECKUX KaTaTIN3aTOPOB.
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Hemoncmpayuu:

Tabnuywl u cxemvt: «CTpoeHHE
bepmenTay.

Obopydosanue: 000pynOBaHUE
JUTSl TIPOBEJICHUST HAOJIIO/ICHH,
U3MEPEHUM, IKCIIEPUMEHTOB.
Jlabopamopuvie u npakmuyeckue
paoomuwi:

JIaGopartopnas padota Ne 1. «3yuenue
KaTaJIUTUYECKON aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMHJIa3hl
WJIU KaTaJiasbl)»

OOBSICHATH pOJIb (PEPMEHTOB

B ()YHKIIMOHMPOBAHUH JKUBBIX CUCTEM,
B IIPOMBILIUIEHHOCTH, B MEJIULIUHE,

B IIOBCE/IHEBHOW KM3HM YEJIOBEKA

3.4

VrneBonasl. JInmmmael

YrneBobl: MOHOCaxXapuIsl (TIIOKO3a,
pubo03a 1 1e30Kkcupru003a), AUcCaxapuabl
(caxapo3a, 1JakT03a) U MOJIUCAXAPUJIBI
(Kpaxmai, IITUKOTeH, LEeJITI0103a).
buonorundeckue QpyHKIIMU yrieBo10B.
JIMUIBL: TPUTIIALIEPUTBI,
dbochonunuabl, CTEPOUIbI.

IMunpodunsHO-THAPOGHOOHBIE CBOMCTBA.

buonornyeckue GyHKIIUHN JIUTTHIOB.
CpaBHeHUE YIIIEBOJOB, OEIIKOB U
JIUMHI0B KaK MUCTOYHUKOB DHEPTUU.
Jlemoncmpayuu:

Tabauywvt u cxemovl: «YTIECBOIBIY,
«JIumu by,

Obopydosanue: 000pynOBaHUE

PackpeiBatTh comepkaHie TEPMUHOB H
MOHSTHI: YTIIEBOIBI, MOHOCAXAPHUJIBI,
Jcaxapuibl, TOJUCAaXapuibl, TIIIOK03a,
pubo03a, ae30Kkcuprbdo3a, caxaposa,
JIAKTO3a, MaJIbTO3a, IEJITI0JI03a
(kneTyaTka), Kpaxma, FIIMKOIreH;
JUNUABL, TPUTIIMLEPUABI (KUPBI, Macia),
dbochoaunuabl, CTEPOUIHI.
XapakTepu30oBaTh YrieBOAbI, U IbI
KaK KJIACCOPTaHMYECKUX COCTUHEHUN.
KrnaccuduunupoBaTh yrieBoabl U JIUHIbI
110 CTPOCHHUIO; IEPEUUCTATh PYHKIIUU
YIJIICBOOB U JIMITHJIOB.

CxeMatnuecku n3o0paxaTh CTPOCHUE

MOJICKYJI YTJICBOAOB, JIUIIHUAO0B
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JUTSL IPOBEICHUSI HAOJIIOICHUH,
MU3MEPEHUH, DKCIIEPUMEHTOB

3.5 | HykneuHoBbIe Hyxneunossie kucnorsl: JJHKu PHK. PackpeiBaTh conep:kaHue TEPMUHOB U
KUCIOThI. ATO Hyxneornaer — MOHOMEPBI HNOHSTHI: I€30KCUPUOOHYKIEUHOBAs
HYKJIEMHOBBIX KUCIIOT. CTpoeHue n kuciora (J{HK), pubonykienHoBas
¢yukuun JJHK. Ctpoenue u pyHkuuu kuciora (PHK), nykineorun,
PHK. AT®: crpoenue u GhyHKITUN. MOJIMHYKIICOTUHAS 1EITh
Jemoncmpayuu: (MOAMHYKIJIEOTH] ), KOMILJIEMEHTAPHOCTD,
llopmpemuwi: [Ix. Yorcon, @. Kpuk, dbynkunn JIHK (xpaneHue u nepenaya
M. Yunkunc, P. ®pankiuH. HACJICACTBCHHOW MH(OPMAIINH); BUJIbI
Tabauywvl u cxemvi: PHK (undopmanmonHas, TpaHcrnoprHas,
«Hyknennosele kucnotsr; JJHK», pubdocoManbHast); afeHo3uHTpUochar
«buocunres 6enka», «CtpoeHue (AT®), makposprudeckas CBs3b.
MoJieKysibl ATD». XapakTepu3nupoBaTh HYKIEUHOBBIE
Obopyoosanue.: CBETOBOM MUKPOCKOII, KHCJIOTHl KaK XUMUYECKUE COETUHEHUS U
MUKpOMpenapaTsl HOCHTEIIN HACJIEICTBEHHOU
uHdOpMAaIHH.
OtmeyaTh 0COOEHHOCTH CTPOCHHUS
MOJIEKYJ HyKJIeMHOBBIX KucioT (JJHK,
PHK) u AT®.
CxemaTudecku u300paxxatb CTpOEHUE
HYKJIEOTUIOB, MOJEKYJ HYKJIEHHOBBIX
kucnor, AT®O
3.6 | UcTopus u meTonbl [{uTosiorust — Hayka O KIIETKE. PackpbiBaTh conep:kaHue TEPMUHOB U

M3YyYECHUS KIIETKHU.
Knerounas teopus

Knerounas teopust — npumep
B3aMMOJICHCTBUS HIeH U (PaKToB
B HAYYHOM I1O3HAHUHU.

MTOHATHUH: KJIETKA, LIUTOJIOT U,
PacKpbIBaTh COAECPIKAHUE TTOJTOKEHUN
KJIETOYHOU TEOPHH.
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MeTonabl U3ydeHHs KICTKH.
Jlemoncmpayuu:

Ilopmpemur:

A. Jleenryk, P. I'yk, T. IlIBaHH,

M. Ineinen, K. bap, P. Bupxos.
Obopydosanue: CBETOBON MUKPOCKOII,
MUKpOIMperapaThbl paCTUTENbHbIX,
KUBOTHBIX NOAKTEPHAIBHBIX KIIETOK;
PUCYHKH ¢ MUKpodoTorpadusiMu

KJICTOK, ITIOJIYYCHHBIC C IIOMOIIBIO
CBCTOBOI'O M 3JICKTPOHHOI'O MHKPOCKOIIa

[lepeuuncnsaTe U XapakTepu3oBaTh
OCHOBHBIE METOAbI U3YUCHUS KIICTKU:
(IpUrOTOBJIEHUE CPE3OB,

OKpalIuBaHUe, MUKPOCKOITUPOBAHUE,
HEeHTpU(yrupoBaHue, KyJIbTUBUPOBAHUE
KJIETOK U TKaHEM)

3.7

Kierka
KaK I1eJIOCTHAs
JKMBas CUCTEMA

KieTka kak uenoctHas )KuBasi CUCTEMA.
OO61ume mpu3HaKK KJIETOK: 3aMKHYTast
HapyxHas MeMOpana, Mmonekyisl JJHK
KaK F€HETUYECKUM armapar, Cuctema
cuHTe3a Oenka. Tumnbl KIeToK:
AYKapUOTUYECKAS] U TPOKAPUOTUUECKAS.
Oco0eHHOCTH CTpOEeHUs
POKAPHOTHUYECKON KIIETKHU.
Knerounas crenka 6akrepuii. CTpoeHue
AYKapUOTHYECKON KIeTKU. OCHOBHBIE
OTJINYMS PACTUTEIIBHOM, Y)KUBOTHOU U
rpubHOil keTku. [ToBepxHOCTHBIE
CTPYKTYpPbI — KJIETOUHAs CTEHKA,
TJIMKOKAJIMKC, UX (DYHKIIUH.
[Inazmatnyeckas memOpaHa, ee CBOMCTBa

U QyHKIUU.

PackpeiBaTh copepikaHue TEPMUHOB U
MOHSATUM: KJICTKU (dyKapuOoTHYecKas,
MIPOKAPUOTHYECKAs ), TJIa3MaTHIeCKast
MeMmOpaHa (T1azmaneMma), TITMKOKAIHUKC,
TPaHCIOPT BEUIECTB (ITACCUBHBIN,
aKTUBHBIN), YHAOLUTO3 ((harouuTos,
IIMHOIIUTO3), SK30IIUTO3, KICTOYHAS
CTEHKa, HYKJICOHU]I.

CpaBHHMBaATh MEX1y COOOH
DYKapUOTHYECKUE U MPOKAPHUOTUIECKHE
KJIETKHA, OTMEYaTh CXOJCTBO M Pa3IuIMs
B CTPOCHHUU KJIETOK OaKTepuid,
YKUBOTHBIX, PACTEHUH U TPHOOB
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Hemoncmpayuu:

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

T. [lIBanu, M. lInennen, K. bap,

P. Bupxos.

Tabauywl u cxemolr: «CTpoeHue
AYKapUOTHYECKON KIETKN», «CTpOCHHUE
KUBOTHOM KJIETKN», «CTpOoeHUE
pacTUTENBHOM KIIETKN», «CTpoeHue
MPOKAPUOTUYECKON KIIETKI.
Obopydosanue: CBETOBON MUKPOCKOTI,
MUKPOIIPENapaThl paCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUATBHBIX KIETOK

3.8

Crpoenue
AYKAPUOTUYECKOU
KJIETKH

[Mutomnna3zma u ee OpraHouIbI.
OnnomeMOpaHHbBIE OPTraHOU bl KJIETKU:
OIIC, anmapat ['osib1ku, TU30COMBL.
[TonyaBTOHOMHBIE OPTaHOU Bl KJIETKHU:
MUTOXOHJIPUH, TUTACTHUIBI.
[TpoucxoxaeHrne MUTOXOHAPUN U
nactui. Buaeimmnactua.
HemeMOpanHbie opraHOH/IbI KJIETKU:
pUOOCOMBI, KJIETOYHBINA LIEHTP,
LEHTPUOJIU, PECHUYKH, )KTYTUKH.
QOYHKIUN OPTaHOUJIOB KJIETKH.
Bxurouenus.

Anpo — peryasaTOpHbIN UEHTP KIETKH.
Crtpoenue sanpa: siiepHasi 000J104Ka,
KapuoIia3Ma, XpoMaTHH, SPHIIIKO.

PackpeiBatTh comepkaHie TEPMUHOB H
MOHATHI: IIUTOIIa3Ma, OPTaHOMIbI,
sHjomIa3maruueckas cethb (I11C),
arnmapart ["ombKu, TM30COMBI, BaKyOIlb,
MUTOXOHAPUH, TIIIACTHU]IBI (XJIOPOILIACTHI,
XPOMOILITACTHI, JICUKOTIACTHI),
pUOOCOMBI, MEKPOTPYOOUKH, KIETOUHBIH
HEeHTp (LIEHTPOCOMa), PECHUYKH,
KTYTHKH, BKIFOUCHHUS, PO, sIACpHAs
000109Ka, Kapruoruia3Ma, XpoOMaTHH,
SIIPBIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHHUE IYKAPHUOTUYECKON
KJIETKH 110 U300paKEHUAM U

Ha MHKpPOTperaparax;
KJIACCU(UIIUPOBATH OPTaHOUIBI
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XpoMocoMBlL. TpaHCIIOPT BEIIECTB

B KJIETKE.

Hemoncmpayuu:

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

T. llIBann, M. Ilnelinen, K. bap,

P. Bupxos.

Tabauysl u cxemol: «CTpoeHue
AYKapUOTHYECKOU KIETKM», «CTpOCHUE
KUBOTHOM KJIETKN», «CTpoeHUE
pacTUTENbHOM KIIeTKN», «CTpoeHue
MPOKAPUOTUYECKON KIIETKW,
«CTpoeHue spa KIETKU».
Obopydosanue: CBETOBON MUKPOCKOII,
MUKPOIIpEnapaThl paCTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnsie u npakmuueckue
paodomor:

JlaGoparopras pabota Ne 2. «Mzyuenue
CTPOEHHUSI KIJIETOK PACTEHUM, )KUBOTHBIX U
OaxkTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX
MUKpPOIIpENapaTax U UX OMHCAHUE

B 3aBUCHMOCTH OT OCOOCHHOCTEH MX
cTpoeHus (0OTHOMEMOpaHHBIE,
JTByMEMOpaHHbIE, HEMEMOpPaHHbIC);
OMMKCHIBATh (DYHKIIMH KaXKJIOTO
OpraHouja B KIIETKE.
XapakTepu30oBaTh KJICTOYHOE PO KaK
MECTO XpaHEeHUs, nepeaadn (yIBOCHUE
XpOMOCOM) U peasin3aiuu
(TpaHCKpHIIIIHSI ) HACTEACTBEHHON
uHdOpMAaIINK KIIETKH.

[lepeuncnsiTh ¥ ONMUCHIBATH KOMITOHEHTHI
aqpa U uX QyHKIUU;

CxemMaTUYHO U300paKaTh CTPOCHHE
PaCTUTENBHOM U JKUBOTHOMU KJIETKH.
OOBSACHATH OMOJIOTUUECKOE 3HAUCHUE
TPAHCIIOPTa BEIIECTB B KJICTKE

Htoro yacoB no teme 8

Tema 4. /KuzHe1eATEJIbHOCTD KJIETKH

4.1 | OOMeH BelIecTB. 2 OOMeH BelecTB, WK METa00IH3M. PackpeiBaTh copepkaHue TEPMUHOB U
[Tnactuueckuit Accumusnus (TJIacTUYECKU 0OMEH) MOHSATUM: OOMEH BEIIECTB U
ooMeH. DoTocHHTES. U JTUCCUMIISIINS (SHEPreTHUECKUI IpeBpalleHre YHEPruu (MeTadoIn3Mm),
XEeMOCHUHTE3 00OMEH) — JIB€ CTOPOHBI €IMHOTO ACCUMUJISIIINS, TIIIACTUYECKUI OOMEH,
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nporecca Meradonusma. Posb 3akoHOB
COXpaHEHHUsI BEIIECTBA U IHEPTUU

B MMOHUMaHUU MeTabonu3Ma. THurbl
oOMEHa BEIIECTB: aBTOTPO(MHBIN U
rereporpodHbiii. Poins depMenTOB
B 0OMEHE BEIIECTB U MPEBpaICHUU
JHEPIruM B KJIeTKe. POTOCUHTES.
CsertoBast 1 TeMHOBast (hazbl
dorocunTesa. Peakiuu ¢porocunTesA.
DddexTuBHOCTH (POTOCHHTESA.
3HavyeHue (porocuHTE3a AJIA KU3HU
Ha 3emuie. BausiHue ycinoBuid cpesl
Ha (OTOCUHTE3 U CIOCOOBI MOBBIIICHUS
€ro MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTEeHUM.

XeMocHuHTE3. XEMOCUHTE3UPYIOIINE
OakTepun. 3HAUCHHE XEMOCHHTE3a
IUTS )KU3HHU Ha 3eMIIe.
Hemoncmpayuu:

llopmpemuwi: K. A. Tumupsizes.
Tabauysl u cxemwvi: «XIOPOILIACTY,
«DOTOCHHTE3

JUCCUMUJISIIIUS, SHEPTeTUYECKU OOMEH,
dboTtocunTe3, POTONNU3,
dbochopunrpoBanme, NepeHOCUUK
MPOTOHOB, XEMOCUHTE3.

OmnuceiBaTh (OTOCHHTE3, MPOIIECCHI,
MIPOTEKAIOIINE B CBETOBOM U TEMHOBOM
daze.

BhIABIATH NPUYUHHO-CIIEICTBEHHBIE
CBSI3M MEXK]1Y MOTJIOLIEHUEM COTHEUHON
DHEPTUU XJIOPODUIUIOM U CHHTE30M
Monekyn ATO.

CpaBHMBaTh UCXOJIHBIC BEIIECTRA,
KOHEUHBIE MTPOTYKTHI U YCIOBUS
IIPOTEKAHUS PEAKLINI CBETOBOM U
TEMHOBOM (pa3bl POTOCHHTERA;
CpaBHuBaTh (POTOCMHTE3 M XEMOCHHTE3.
OnenuBarh 3HaU€HHE (POTOCUHTE3A U
XEMOCUHTE3a JIJIS )KU3HU Ha 3emiie

4.2

DHepreTu4ecKui
oOMeH

DHepreTuuecKkuii OOMEH B KIIETKE.
Pacmenenre BemecTs, BbIACICHUE U
AKKYMYJIMPOBaHNE SHEPIUHU B KIIETKE.
Drarbl 3HEPreTHYecKoro oOMeHa.
I'mikomm3. bpoxeHneun ero BUbl.

PackpeiBaTh copepkaHre TEPMUHOB U
MOHSTUI: SHEPreTUUECKUI 0OMEH,
TJIMKOJIA3, MOJIOYHOKHCIIOE OPOKEHHE,
CIUPTOBOE OpOXKEHUE, OUOIOTHYECKOe
OKHCIIEHUE, KIIETOYHOE AbIXaHUE,
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Kucnoponnoe okucienue, nim
KJIETOUHOE JipIxaHue. OKUCIUTEIbHOS
dochopmmpoBanne. DPHEKTUBHOCTD
AHEPIreTUYECKOro oOMeHa.
Hemoncmpayuu:

Tabauywl u cxemol: « TUTIBITATAHUS,
«Metabom3zmy», «MUTOXOHIIPHUS,
«JHEpPreTUYeCcKrii 0OMeH»

JTUCCUMUTIATINS, (PEPMECHT.
XapakTepu3oBaTh OOMEH BEILIECTB U
MpeBpalleHre YHEePrun (MeTaboIu3M)
KaK OJHO UX CBOMCTB KHBOTO.
[lepeuncnsaTh 0COOCHHOCTH
TJIACTHYECKOTO U SHEPTeTUYECKOTO
oOMeHa B KJIETKE; yCTaHABJIMBATh
B3aMMOCBSI3b MEKy HUMH.

Pazmuate THIBI 0OMEHa BEIIECTB

B KJIETKE: aBTOTPO(DHBIN U
reTepOTPOQHBII.

OnuceIBaTh 3TAMbl YHEPTETUIECKOTO
oOMeHa (ITOArOTOBUTEIIbHBIH,
OECKUCIOPOIHBIN, KUCIOPOIHBIMN)

U CPAaBHUBATh WX MEXIY COOOM.
XapakTepu30BaTh PEaKIIuy TIINKOJIN3a,
OpOKeHHUsI, KJIETOYHOTO JBIXaHMUS;
BBISIBJISITH IPUYMHHO-CJICICTBCHHBIC
CBSI3M MEXKY TJIMKOJIN30M, KJIETOUYHBIM
JbIXaHHUEM U CUHTE30M MOJeKyn1 ATO.
CpaBuuBatb 3QHeKTUBHOCTD
OECKHUCIIOPOTHOTO U KUCIOPOTHOTO
HTaIoOB

4.3

buocunres Oesnka

Peakunu MaTpuyHOrO CUHTE3A.
I'enernueckas undopmarus u JTHK.
Peanuzanus renernueckoun
UH(OpMALINH B KIIETKE.

PackpriBarh conepkaHue TEPMUHOB
1 NOHSTHUM: T€H, TCHETUYECKUIN KO/,
MaTPUYHBIN CUHTE3, TPAHCKPUIILIHS,
TPAHCIALUA, KOJOH, aHTUKOJIOH,
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I'eneTnueckuii Kog MEro CBOMCTBA.
TpaHCKpUIILIMS — MAaTPUYHBINA CUHTE3
PHK. Tpancnsius — OrnocunTe3 Oenka.
Oransl TpaHcasiuun. KogupoBanue
aMHUHOKHUCIOT. Pons pubocoms
OouocuHTe3e Oernka.

Hemoncmpayuu:

Ilopmpemuwi: H.K. Kosnb110B.

Tabauywvl u cxemolr: «Ctpoenue JIHK»,
«CTpoeHue U GyHKIIMOHUPOBAHUE TEHAY,
«Cuntes 6enkay, «Permukanus JJHK»,
«l'eHeTHYECKUI KOI».

Obopydosanue: MOCIU- alTIMKALIUU
«Y nBoenue JIHK n Tpanckpunims»,
«buocunTe3 6enka»

pubocoma, IeHTpaIbHas 10rMa,
MOJICKYJISIpHAsi OMOJIOT S

OmnpenensaTh CBONCTBA TEHETHIECKOTO
Koja (TPUIJIETHOCTh, OJTHO3HAYHOCTb,
BBIPOXKJICHHOCTb, YHUBEPCAIHHOCT,
HEMEPEKPHIBAEMOCTh, HETIPEPHIBHOCTH ).
OnuceIBaTh dTAIBl pean3aIuu
HACIJIEZICTBEHHOHN MH(OpPMAIIUU B KIIETKE.
CpaBHUBATh peaklUd MaTPUYHOTO
cuate3amonekyn PHK u Genka B kieTke

4.4

Heknerounsle
(GOpMBI KU3HU —
BUPYCHI

Hexknierounbie pOpMBI )KU3HU — BUPYCHI.
Hcropust OTKpbITHS BUPYCOB

(. N. 'BanoBckwmit). OcobeHHOCTH
CTPOEHHUSI U ’KU3HEHHOTO LINKJIA BUPYCOB.
bakrepuodaru. bone3nn pactenui,
KUBOTHBIX U YEJIOBEKA, BEI3BIBACMBIC
BUpycamu. Bupyc umMmmyHnoneduimra

yenoseka (BUY) — Bo36oynurens CII/]a.

OOpaTHast TpaHCKpHUIILIKSA, PEBEpTa3a U
uHrerpasa. Ilpodunakrrka
pacnpoCTpaHEHUs] BUPYCHBIX
3a00JeBaHU.

PackprsiBaTh copepkaHue TEPMHUHOB U
MOHATHIA: BUPYC, BUPYCOJIOTHS, KAllCUI,
OakTepuodar, BUpyc uMMyHoiepuiuta
yenopeka (B Y), oHKOreHHbIE BUPYCHI.
XapakTepu3oBaTh BUPYChI KaK
HEKJIETOUHYIO (OpMY KHU3HU;
0COOEHHOCTU CTPOCHUSA U
KU3HENIEATEIbHOCTH BUPYCOB.
OnuceIBaTh )KM3HEHHBINA IIUKJI BUPYCOB
UMMYHOJIe(DUILIMTA YETOBEKA; pa3inyaTh
Ha pucyHkax BTM ((Bupyc TabauHOi
Mo3aukH), 6akrepuodar, BUY.
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Hemoncmpayuu:

llopmpemui: J1. 1. IBaHOBCKHIA.
Tabruywvl u cxemvl: «Bupychbi»,
«baktepuodarny; «CTpoeHue u
KU3HEHHbIN nuKI Bupyca CIIN/a,
O0akTepuodaray.

ObopydosaHue. MOIEIb CTPYKTYPHI
JHK; MarHuTHast MOAEIb-aNIIINKALUSA
«CTpoeHue KIETKN»

OOOCHOBBIBaTH U COONIIOAATH MEPHI
npO(QUIAKTUKU PACTIPOCTPAHECHHUS
BUPYCHBIX 3a00JIEBAHMI
(pecnipaTopHBbIE, KETYTOUHO-
KUIIEYHbIE, KJICIIEBON SHIE(ANNT,
BUY-undexmms)

Hroro yacos no teme 6
Tema 5. PasMHOXeHMe W MHIUBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB
5.1 | )KuzHeHHbIN 1TUKII 1 KiteTouHbIil LMK, WK )KU3HEHHBIN UK | PackpbIBaTh coiep:kaHue TEPMUHOB U

KJIETKU. [lenenue
KJIeTKUu. MuTto3

kieTku. MaTepdasza u MuTos.
[Iporeccel, mpoTekaroiiue B uHTepdase.
Penukanust — peakuusi MaTpU4HOTO
cunre3a [IHK. Ctpoenue xpomMocom.
XPpOMOCOMHBIN HAOOP — KApUOTHII.
JIMIIONAHBIN U TaIJIOWJHBIN
XPOMOCOMHBIE HA0OpbI. XPOMaTH/IbI.
[{uTomornyeckrue OCHOBBI Pa3MHOXKECHUS
Y UHJAUBUIYAJIBLHOTO pa3BUTHUS
Opranu3MoB. JlejeHne KJIEeTKH — MUTO3.
Cranuun muto3a. [Ipoueccsl,
MIPOUCXOJIAIINE HA PA3HBIX CTATUAX
MuTo3a. bruonoruueckuii CMbICII MHUTO3a.
[TporpamMmmupyemasi THOECTH KICTKH —
aronTo3.

MOHSTHUI: KJIIETOUHBIN ITUKJI, HHTEp(da3a,
peayILIUKALUSI, XpOMOCOMa, KapUOTHII,
rarmjaoOuIHbINA, JUILIOWIHBIN
XpPOMOCOMHBIN HabOp, XpOMaTHbL;
MHUTO3 €ro cTaauu: npodasa, metadasa,
anadaza, Tenodasa.

OnuchIBaTh )KU3HEHHBIN ITUKIT KIETKH;
MEPEUUCIISITh U XapaKTepU30BaTh
NEPHOBI KJIETOYHOI O IUKIIA,
CPaBHHMBATh UX MEX]LYy COOOM.
OnuceiBaTh CTPOCHHE XPOMOCOM,
KapUOTHUIIOB OPraHU3MOB, CDAaBHUBATh
XPOMOCOMHBIE HAOOPBI KJIETOK.
CpaBHMBATh CTaIUN MUTO3A.
Pa3nnuaTe Ha MUKponIpenapaTax
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Hemoncmpayuu:

Tabauywvt u cxemot: «KICTOUHBIN TUKID»,
«Pemmukanus JJTHK», «CtpoeHue
XpOMOCOMBI», «MHUTO3)»; MarHuTHas
MOJeNb-aNIuIKaus «JleneHue KIeTku»;
mojenb JJIHK.

Obopydosanue: CBETOBOH MUKPOCKOT U
MuKpornpemnapaT «Kapruokunes B KiIeTKax
KOpEIIKa JTyKay.

Jlabopamopnsie u npakmuueckue
pabomoi:

JlaGopartopras padota Ne 3.
«Habmonenue MUTO3a B KJIETKaX
KOHUYMKA KOPEIIIKa JIyKa Ha TOTOBBIX
MUKpOIIpenapaTax»»

Y PUCYHKaX CTaJINM MHUTO34.
PackpbiBaTh OMOJIOTMYECKUIA CMBICT
MHTO3a

5.2

DopMmel
Pa3MHOXEHUSA
OpraHu3MOB

®dopMbI pa3MHOKECHHS OPTraHU3MOB:
Oecroyioe U MOJIOBOE.

Bunbr 6ecrionioro pa3MHOKEHUS:
JICIICHUE HAaJIBOC U TTOYKOBAHUE OJTHO-

¥ MHOTOKJIETOYHBIX, CIIOPOOOPa30OBaHUE,
BEreTaTUBHOC Pa3MHOXKEHUE.
HIcKyCCTBEHHOE KIIOHMPOBAHHE
OpPraHu3MOB, €r0 3HAYCHHE

JUTSICENIEKIINH.
[TonoBoe pa3zMHOXKEHHE, €ro OTIMYUS

oT Oecronoro.
Hemoncmpayuu:

PackpbIBaTh copepikaHHe TEPMHUHOB
Y TIOHATHUM: Pa3MHOXKEHHUE, KIIOH,
MOJIOBBIC KJIETKHU (FaMeThl),
SH1IeKJIeTKa, CIIepMaTO30M 1, 3UT0Ta,
JIeNIeHUE Ha/IBOE, OYKOBAHHE,
cropyJsLus, (pparMeHTanus,
BEreTaTUBHOE PA3MHOXKCHHE,
CEMEHHOE Pa3MHOKEHHUE, ONBIICHHE,
JIBOMHOE OIJIOJOTBOPEHNUE, TOJIOBbIE
JKEJIe3bl, CECMCHHUKH, STUYHUKH,
OILTIOIOTBOPEHHE (HAPYKHOE,
BHYTpPEHHEE).
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Tabruywvl u cxemvi: «OOPMBI
Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOHHOE
OIUIOJIOTBOPEHUE YIIBETKOBBIX
pacteHuiy, «Jleenne KieTku
OaxTepun», «BereraruBHoe
pa3MHOMXKEHHE pacTeHui», «CTpoeHue
MOJIOBBIX KIJIETOK)»

XapakTepu3oBaTh 0COOEHHOCTH

¥ 3HAYCHHE OECIIOJIOT0 U MOJI0BOTO
CIoco00B Pa3MHOKCHHSI.

Brigensats BBl O€CoIoro
Pa3MHOXKCHUS; BBISIBIISITH B3AUMOCBSI3U
MEXy opMaMu U criocodbamu
Pa3MHOXXEHUS, U UX OMOJIOTMYECKUM
3HAYEHUEM.

Bnanets npuémamMu BereTaTuBHOTO
Pa3MHOXKEHUS KYJIbTYPHBIX pacTCHUIN
(Ha MpUMepe KOMHATHBIX).
XapakTepu30BaTh IMOJOBIC KICTKH:
STATICKJICTKH, CIIEPMATO30U/IbI;
BBISBJISITH OCOOCHHOCTH

UXCTPOCHUS

5.3

Meiios

Meito3. Ctaguu meiio3a. [Ipornecchl,
MPOUCXOISIIIME HA CTAAUSIX MEN03a.
[ToBenenue XxpoMOCOM B MENO3€E.
Kpoccunrosep. buosiornueckuii CMbICI
1 3HA4YCHHUE MeHo3a.
Hemoncmpayuu:

Tabauyvl u cxemvl: «J1CICHUESKICTKI,
«Meios».

Obopyoosanue.: monens JTHK;
MarHuTHas MOJICIb-allIInKaIus
«JleneHue KIETKN

PackpriBaTh cojepaHue TEPMUHOB U
MOHSATHUM: MEH03, KOHBIOTAIUS
XpPOMOCOM, NIEPEKPECT (KPOCCUHTOBEP)
XpOMOCOM, TaMETHI.

XapakTepu3oBaTh MeH03 Kak Crocoo
KJICTOYHOTO JEJICHUS; ONUChIBATh MEi103
0 CTaJusIM; CPaBHUBATh CTAIMM ME03a
Y MHUTO3a.

PaznuuaTe Ha puCyHKax CTauu Meno3a;
pacKpbIBaTh OMOJIOTMYECKOE 3HAYCHUE
Meo3a
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5.4

OO6pazoBaHue u
pa3BUTHE MOJIOBBIX
KJICTOK.

["amerorenes — mporiecc 00pa3oBaHuUs
MOJIOBBIX KJIETOK Y>KUBOTHBIX.
IlosioBBIE K€Eje3bl;: CEMEHHUKUA U

PackpriBaTh conepkaHue TEPMUHOB U
IIOHATHN: TaMETOI€HE3, CIIEPMATOICHES,
OOreHe3, CIIEPMaTO30M 1, AKPOCOMa,

OrmutonoTBOpEHHE suaHuKd. OOpa3oBaHUE U PA3BUTHE STUTICKJIETKA, TTOJIIPHBIC TEIbIIA.
IIOJIOBBIXKJIETOK — raMeT (CIepMaTo30u ], | XapaKTepru30BaTh OCOOCHHOCTH
SIIICKJICTKA) — CIIepMaTOreHe3 U ramMeToreHe3a y >KUBOTHBIX M €T0 CTa U,
oorene3. OCOOEHHOCTH CTPOCHUS MOJIOBBIE KJIETKH KUBOTHBIX M OMTUCHIBATD
STTICKJIETOK W CTIEPMAaTO30HI0B. IpOIIeCC UX Pa3BUTHA.
OmnonorBopenue. [lapreHorenes. CpaBHHBATH CIIEPMATOTE€HE3 U OOTEHE3.
Jlemoncmpayuu: OnuceIBaTh OIJIOIOTBOPEHUE,
Tabauyel u cxemor: «IIpsiMmoen HempsiMoe | OHONIOIUYECKOE 3HAYEHHE
pa3Butue», «I'amerorenes OILIOIOTBOPEHUS
Y MJICKOMTUTAIOIIHNX U YEITOBEKa.
Obopydosanue: Mmoneib MeTadazHoOH
XPOMOCOMBI, MUKPOCKOTI,
MUKponpernapaThl «CriepMaTo30H 16l
MJICKOIIMTAIOMIETO», «SHMIIeKIIeTKa
MJIEKOTUTAIOIET 0.
Jlabopamopnsie u npakmuyeckue
paoomuwi:
JIaGoparopnas padota Ne 4. «3yuenue
CTPOEHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOITperapaTax»
5.5 | UnpuBuayanbpHOE NuauBuayansHoe pa3BuTue (OHTOreHe3). | PackpbiBaTh conepaHue TEPMHUHOB
pa3BUTHE OMOpuOHAILHOE Pa3BUTHE U TIOHATHIA: OHTOT€HE3, YMOPHUOTECHE3,
OpraHu3MOB (amOpuorenes). DTanbl SMOPUOHAILHOTO | 3UT0Ta, IPOOJICHHE, 0JIaCTOMEPHI,

pasBUTHUA Y HO3BOHOYHBIX )KUBOTHBIX!

MopyJa, 6yactysa, 0JacToIEb,
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AapoOJneHne, racTpysius, OpraHOTeHes.
[ToctamOproHansHOE pa3BuThe. THUIbI
OCTAMOPHUOHAIILHOTO Pa3BUTHSA:
psIMOE, HE MPSIMOE (JINYMHOYHOE).
Brnusiaue cpenpl Ha pa3BUTHE
OpraHu3MoB; (PaKTOPHI, CIIOCOOHBIC
BBI3BIBATh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butne pactenuii. OHTOreHe3
[[BETKOBOT'O PACTCHHsI: CTPOCHUE CEMEHH,
CTaJluy Pa3BUTHSI.

Jlemoncmpayuu:
Tabauywvt u cxemor: «OCHOBHBIE CTaAUNU

OHTOreHesa», «lIpsamoe n Henpsmoe
pa3BUTHEY, «/IBOMHOE OMIOAOTBOPEHUE
YIIBETKOBBIX PACTCHUIN»

racTpyJsa, HelpyJa, OpraHoreHes;
3apOJIBIIIEBHIC JTUCTKH: IKTOAEpMA,
Me30/IepMa, SHTOEPMa;
MOCTAMOPHOHAIBHOE Pa3BUTHE: TIPSIMOE
1 HenpsAMoe (JITYMHOYHOE); MeTaMopdo3,
Meracriopa, MUKpOCIIOpa, MbIILIIEBOEC
3€pHO, CIIEPMHUH, 3aPOABILIEBbINA MEIIIOK,
JIBOMHOE OTIOJIOTBOPEHUE.

Onpenenars 3Tanbl SMOPHOHATBLHOTO
Pa3BUTHS XOPJIOBBIX HA CXEMax U
npenaparax 1 OlUChIBaTh MPOLIECCHI,
MPOUCXOIAIINE HA KAXKIOM dTarle.
CpaBHHMBATh MEPUOILI OHTOIEHE3A,;
PSMOE U HEMPAMOE (JTUYUHOYHOE)
NOCTIMOPUOHAIILHOE Pa3BUTHE,
3apOJIBIIIN YeJIOBEeKa U APYTUX
XOPIOBBIX.

OOBACHATH OMOJIOTHYECKOE 3HAUCHHUE
pa3BUTHUA ¢ MeTaMop(o30M;
OTPUIIATEIHPHOE BIMSHHUE aJTKOTOJIS,
HUKOTWHA U JPYTUX TEPATOTCHHBIX
(akTOpOB Ha pa3BUTHE 3aPObIIIA
YyeJoBeKa.

OnuceIBaTh MPOLECC ABOMHOTO
OTUIOZOTBOPEHUS Y IIBETKOBBIX
pacTeHun

Hroro yacosB 1o teme
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Tema 6. HacaeacTBeHHOCTh M H3MEHUYHBOCTh OpraHu3MoB

6.1 | 'eneruka — Hayka 1 [Ipenmer u 3a1a4u FEHETUKHU. PackpsiBaTh copep:kaHue TEPMUHOB U

O HaCJIEJICTBEHHOCTH Ponb nuronoruu u sSMOPHOIOTUU MOHSITUM: T€H, TEHOM, T€HOTHI, ()EHOTHII,

Y U3MEHYUBOCTHU B CTAHOBJICHUU F€HETUKU. Bkiaz XpOMOCOMBI, aJIJIENbHBIE T€HBI (aJIen),
POCCHUICKHUX U 3apPYOCIKHBIX YICHBIX B TOMO3UI0Ta, TETEPO3UTOTA,
pa3sBUTHE FCHETUKU. METONBI FTEHETUKN | JOMHHAHTHBIA MPU3HaK (T€H),
(ruOpuI0IOrYeCcKui, pELECCUBHBIN MpU3HAK (TE€H), YUCTast
[IUTOT€HETUYECKUM, MOJIEKYIISIPHO- JVHUS, THOPU.
TeHETUYECKU). [lepeuncnsaTe U XapaKTepU30BaTh
OcHOBHbBIEC TEHETUYECKUE TTOHSITHS. METO/Ibl TEHETUKH: THOPUIOIOTHYECKUM,
['eneTnueckasi CUMBOJIMKA, UTOT€HETUYECKUM, MOJIEKYJISIPHO-
UCIIOJIb3yeMasl B CXeMaX CKPEIIMBAHUMA. | TCHETUYCCKUI; JOMHHAHTHBIC U
Jlemoncmpayuu: pELECCUBHBIE IPU3HAKUA PACTEHUN U
Ilopmpemuwi: I'. Mennens, T. Mopras, KUBOTHBIX.
H. W. BaBunos, C. C. YUeTBepHKOB, ITonp30BaThbCs reHETUYECKOM
H. B. Tumogees-PecoBckuii. TEPMUHOJIOTUEH U CUMBOIMKON
ObopydoeaHue. MOJEIb- allTUTMKAIUS JUISL 3aMMUCU TEHOTUITMYECKUX CXEM
«MOHOrUOPUIHOE CKPEIIUBAHUEY, CKpeIIBaHUs
repbapuii «I'opox moceBHOI»

6.2 | 3aKOHOMEPHOCTH 1 3aKOHOMEPHOCTH HACJIEIOBAHUS PackpriBaTh conepxkaHue TEpPMUHOB

HaCJIeI0BaHUS MIPU3HAKOB, YCTAHOBJICHHbBIE Y TIOHATHIA: MOHOTHOPHUIHOE

MIPU3HAKOB. I'. Menaenem. MonoruGpumaHoe CKpemuBaHue, GEHOTHITHICCKUE

MonorubpuaHoe CKpeluBaHue. 3aKOHEIUHO00pa3us TpYNIbl, THOPUIOIOTMYECKUN METO,

CKpEIIMBaHUE ruOpUI0B NEPBOro nokoneHus. [lpaBuiio | YucThie TMHUHU, JOMUHAPOBAHUE TE€HOB

JAOMHWHHUPOBAHUA. 3aKkoH pacCHICIlNICHHA
IIPHU3HAKOB. I'mnore3a 4uCTOTHI TaMeT.
IToaHoeu HemomHOE JOMHHHPOBAHHC.

(mosTHOE, HETOIHOE), paclIerICHUE
B TTIOTOMCTBE.
OnuceIBaTh METOJIUKY MTPOBEACHUS
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Hemoncmpayuu:

Ilopmpemuwi: I'. Mennens.

Tabauysl u cxemvt: «MoHOTHOPHTHOE
CKPEIIMBAHUE U €r0 IUTOTCHETHYECKas
OCHOBa», «3aKOH paCILEIIEHUS U €ro
ATON€HETUYECKAasi OCHOBA», «3aKOH
YHUCTOTHI TaMET».

Obopyodosanue:

MOCIH-aNTuIMKanu « MoHOTHOpHIHOE
CKpemmBanuey, «Hemnomnoe
JOMHHUPOBaHUE», repoapuii «I opox
IIOCEBHOW»

I'. MeH1e1eMOnBbITOB IO U3YYECHUIO
HaCJICI0BaHUs OJJTHOU Mapbl IPU3HAKOB
y rOpoxa IOCEBHOTO.

PackpeiBath coqep:kaHue 3aKOHOB
eAMHOo00pa3us THOPUI0B IEPBOTO
ITOKOJICHHS U 3aKOHA PACILIECTIICHHUS.
OOBSICHATH TUNOTE3Y YUCTOTHI TaMeT.
3anuceiBaTh CX€Mbl MOHOTHUOPHUAHOTO
CKpelIMBaHusl, O0BACHSITH €ro
LATOJOTMYECKUE OCHOBBI U pEIIaTh
TEHETUYECKUE 3a]1a4t

Ha MOHOTMOPHUJIHOE CKpEIIMBaHUE

6.3

Jurndpuanoe
CKpElIMBaHUE.
3aKOH HE3aBHCHMOI'O
HacJeI0BaHUS
MIPH3HAKOB

JurnOpuaHoe cKkpenBaHme. 3aKOH
HE3aBHCHUMOT0 HACJIe10BaHUs
npU3HAKOB. [{lUTOreHeTH4EeCKre OCHOBBI
JTUTUOPUIHOTO CKPEIIMBAHUS.
AHaM3UPYIOIIEE CKPELTUBAHUE.
Hcnonp30BaHue aHATM3UPYIOIIETO
CKpEIIMBaHUS JJI ONpeeNeHus
TeHOTHUIIa 0COOU.

Hemoncmpayuu:

Ilopmpemuwi: I'. Mennens.

Tabnuyel u cxemvi: «JlurndpuaHoe
cKpelBanuey, «Llutonornueckue
OCHOBBI TUTHOPUTHOTO CKPEILIMBAHUS.
Obopydosanue: MOACIb- alTTUKAITUS
«JluruOpuHOE CKpEIIMBaHUE)

PackpeiBaTh conmepkaHue TEPMUHOB U
MOHSATUM: AUTHOPUIHOE CKpEeIllUBaHUE,
aHAJIM3UPYIOIIEE CKPEIINBAHUE.
OmnuceiBaTh OnbITHI I'. MeHnnens

10 U3YYEHUIO HACJICIOBAHUS ABYX MHap
IIPU3HAKOB Y TOPOXa MOCEBHOIO.
PackpeiBaThe coneprkanne 3aKOoHa
HE3aBHCUMOI'0 HACJIeI0BaHUsI PU3HAKOB.
[IprMeHATh MaTEeMaTUYECKUI pacyeT
C IIOMOIIBIO METO/1a IEPEMHOKECHUS
BEPOSITHOCTEN U 3aIIUCHh C TOMOIIBIO
(EHOTUTTUUECKUX PAJIUKATIOB
paclIeIuIeHUs PU3HAKOB Y IOTOMKOB
10 ()EHOTHUITY U TEHOTHUITY.
3anuchIBaTh CXEMBI JUTHOPHIHOTO
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CKpEIIMBaHUs, OOBSACHATH €ro
LIUTOJIOTMYECKUE OCHOBBI U pEIIaTh
TeHETUYECKUE 3aJ]aul Ha AUTUOPUAHOE
CKpELIMBAHUE

6.4

CueruieHHOE
HACJICIOBAHME
MIPU3HAKOB

CueryieHHO€e HaclieI0BaHKE MTPHU3HAKOB.
Pa6ota T. Moprana mo crenjieHHOMY
Haciueq0BaHuIo TeHoB. Hapymenue
CLICTUICHUSI T€HOB B PE3yJIbTaTe
KPOCCHUHTOBEpPA. XPOMOCOMHAs TCOPUS
HAaCJICJICTBEHHOCTH.

I'eneTnueckue Kaprel.
Jlemoncmpayuu:

Ilopmpemuwi: T. Mopras.

Tabauywvl u cxemvt: «KMeio3y,
«I"eHeTHYECKHE KapThl PACTCHUH,
YKUBOTHBIX U YEIIOBEKA,
«B3anmMoencTBrE aJlIeIbHBIX TEHOB.
Obopyoosanue. MAKpOIIpeniapat
«Ipozoduna» (Hopma, MmyTaruu Gopmbl
KpPBUIbEB U OKPACKH TeJja), MUKPOCKOII,
Moenb-anmumkanus «llepexkpéct
XpPOMOCOMY.

Jlabopamopnsvie u npaxmuueckue
paoomuwi:

Jlaboparopnas padora Ne 5. «I3yuenue
PE3yJabTaTOB MOHOTUOPUIHOTO

1 TATHOPHUIHOTO CKPEIIMBAHUS

PackpbiBatTh conepxaHue TEPMUHOB U
IIOHATHN: CLEIJICHHOE HACJIEIOBAHUE
PU3HAKOB, PEKOMOUHALIMS T€HOB,
TEHETUYECKHUE KAPTHI XPOMOCOM,
MOpPraHuja.

Ha3biBaTh OCHOBHBIE TIOJIOKEHUS
XpPOMOCOMHOM T€OPUHU
HaclneacTBeHHocTH T. Moprana;
pacKpbIBaTh COJEpPKaHUE padOThI

T. Moprana 1o CuernjieHHoOMYy
HACJIEAOBAHUIO T€HOB U NPUYHHBI
HapyLIEHUS CUEIUVICHUS] MEXAY FT€HaMU.
3anuchIBaTh CXEMbI CKPEILMBAHHUS

IIPU CUEIJIEHHOM HACJIEJOBaHNH,
OOBSACHATH MPUYUHBI PEKOMOMHAIIUN
T€HOB, ONPEAEIATh YUCIIO TPy
CUEIJICHUS T€HOB; PEIaTh TEHETUYECKUE
3a/1a4M Ha CLETUICHHOE HACJIEIOBAHUE
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y Ip030(UJIbI Ha TOTOBBIX

MHUKpOIpernapaTax»

6.5 | 'eneruka momna. I'enernka nona. XpomMocoMHOE PackpsiBaTh conep:kaHue TEPMHUHOB U
HacnenoBanue onpeleneHue 1noja. AyrocoMsl U MOHSTHI: XPOMOCOMHBIN HabOD,
MPU3HAKOB, MOJIOBBIE XPOMOCOMBI. | 'OMOraMeTHbIE U | @yTOCOMBI, MTOJIOBBIE XPOMOCOMBI,
CLIETUIEHHBIX C TIOJIOM reTepOraMeTHbIE OPTaHU3MBlI. TOMOI'aMETHBIN I10J1, T€TEPOraMeTHBIN

HacnenoBanue npu3HakoB, CHEIMJIEHHBIX | I10J, CLEIVIEHHOE C I10JIOM HACJIEA0BaHNE
C IIOJIOM. IIPU3HAKOB.
Jemoncmpayuu: OOBSICHATH LUTOJIOTHYECKUE OCHOBBI
Ilopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOI'0 MEXaHW3Ma OIPEICIICHUS
H.. BaBunos. I10J1a Y pa3IuYHbIX OPraHU3MOB.
Tabauywl u cxemwl: «['eHeTHKa MOy, CpaBHHMBaTh 3aKOHOMEPHOCTHU
«3aKOHOMEPHOCTH HACJEN0BaHUA, HACJIeI0BaHUS MPU3HAKOB, CLEIJICHHBIX
CUEIJIEHHOTO C MoJIoM», «Kapuotunsl Y HE CLIECIUICHHBIX crioyioM. Pemare
YEJIOBEKA U KUBOTHBIX)» T€HETUYECKHUE 3a]]a4l Ha HACJIEJOBaHUE
CLEIUICHHBIX C I0JIOM IIPU3HAKOB

6.6 | I3sMeHYUBOCTb. N3menunBoCTh. BUibI N3MEHYMBOCTH: PackpsiBaTh copepxaHmue TEPMUHOB U
HenacnencrBennas HEHACJICACTBEHHAs U HACJIEACTBECHHAS. IOHATUI: U3MEHYUBOCTb,

WU3MEHYHBOCTh Ponb cpenpl B HEHACHEICTBEHHOU HACJIEICTBEHHAs] N3MEHUYHUBOCTD,

U3MEHYMBOCTH. XapaKTePUCTHKA
MO (DUKATMOHHON H3MEHUYHNBOCTH.
BapuanuoHHbIi psii ¥ BapralinoHHAsI
kpuBas. Hopma peakiuu npusHaka.
KonunuecTBeHHbIC U KaYECTBEHHBIE
IPU3HAKU U UX HOPMA PEaKIIvu.
CaoiicTBaMoaM(UKAITMOHHOMN
U3MEHUYHUBOCTH.

HEHACJIEICTBEHHAs] N3MEHUYHUBOCTD,
Mo (pUKAIIMOHHAS U3MEHYNBOCTb,
BapHAallMOHHBIN Psijl, BAPUAHTA,
BapHallMOHHAs KPUBasl, IPU3HAK,
HOpMa PEeaKLUH, KOJUYECTBEHHBIE U
KAYECTBEHHBIE ITPU3HAKH.
KnaccuduuupoBaTs BUIbI
WU3MEHYHMBOCTH U BBISBISATH UX
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Hemoncmpayuu:

Tabauywvl u cxemol: «Bugbl
U3MEHUYUBOCTIY, «MoaudukanmoHHas
U3MEHYUBOCTDY.

Jlabopamopnvie u npakmuueckue
paoomuwi:

Jlaboparopnas pabora Ne 6. «3yueHue
MOAU(UKAIIMOHHON U3MEHUYUBOCTH,
MIOCTPOCHUE BapUAILIMOHHOIO psijia U
BAPUALIMOHHOW KPUBON»

OHnoJIornYecKue 0COOEHHOCTH.
[lepeuncnaTs CBOMCTBA
MOAU(DUKAITMOHHON U3MEHYMBOCTH U

OOBSCHATH €€ 3HAUCHHUE JIJIS1 OPTaHU3MOB.

Pa3nnuare KOJMYECTBEHHBIE U
KaueCTBEHHbIE IPU3HAKU; CTPOUTH
BAapUALMOHHBIN P, BApUALMOHHYIO
KPUBYIO, BBIUYUCIISTh CPEAHEE 3HAUECHUE
IIpU3HAKa

6.7

Hacnencrsennasa
U3MEHUYMBOCTH

HacnencrBenHasi, uiau reHOTUIMYECKast
U3MEeHUYUBOCTh. KoMOMHaTHBHAS
M3MEHYMBOCTb. MeNo3 U 1monoBon
MPOIIECC — OCHOBA KOMOWHATUBHOMN
W3MEHYMBOCTU. MyTalimoHHas
U3MEHUYMBOCTb.

Knaccudukanus myranuii: reHHbIE,
XpPOMOCOMHBIE, T€HOMHBIE.

YacroTa ¥ IpUYUHBI MyTallAM.
Myrtarennbie (hakTOpBbl.

3aKOH rOMOJIOTUYECKHUX PSIIOB

B HACJIEICTBEHHOW M3MEHUYHUBOCTH

H. . BaBunosa. Buesnepnas
HACJIEICTBEHHOCTh Y U3MEHUYUBOCTb.
Jlemoncmpayuu:

llopmpemuwi: I'. ne ®pus, H. 1. BaBumnos.
Tabauysl u cxemol: «MyTaliOHHAs

PaCKpBIBaTL COACPIKAHUC TCPMUHOB U
TIOHSITUI: HaCJICACTBCHHAsA
HN3MCHYHUBOCTD, KOMOWHATUBHAs
HN3MCHYUBOCTb, MyTallMOHHAA
HN3MCHYUBOCTb, MYTAHT, MyTallUH:
T'CHHBIC, XPOMOCOMHBIC, TCHOMHBIC,

MOJIMIIJIONIHA, aHCYIUIOU/IHA, MyTar CHBI.

XapakTepru30BaTh HACIEICTBEHHYIO
W3MEHYHMBOCTH; (JOPMYIUPOBATH 3aKOH
TOMOJIOTHYECKHUX PSAJIOB

B HACJICACTBEHHON N3MEHYMBOCTH

H. . BaBmioBa u 0OBSCHATH €0
3HAUYCHUEJISI OMOJIOTUM U CEJICKIIUH.
KnaccuduuupoBarh MyTaiuu: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE U IPUBOJIUTH
IIPUMEPBI MyTaLUN.

OOBSICHATH TPUUMHBI BO3SHUKHOBEHUS
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W3MEHYHBOCTD.

Obopydosanue: MUKPOCKOIIL,
MuKponpermnapat «Jpo3oduna» (Hopma,
MyTanu# GOPMBI KPBLUTLEB U OKpacKa
TeNa); KOMHATHBIE PACTEHHS C TIECTPO
OKpacCKOH JIMCTHEB.

Jlabopamopnsle u npakmuueckue
paoomuwi:

JIaGoparopnas paborta Ne 7. « AHanu3
MyTalui y 1po30Q bl Ha TOTOBBIX
MHUKpOIperapaTax»

MYTalHH, poiib (PAKTOPOB-MYTareHOB.
CpaBHUBATh BUIbI MyTalluil; BBIABIATH
IIPUYUHBI HACJIEACTBEHHON
WU3MEHYMBOCTH, MCTOYHHKU MYTareHOB
B OKpYyXaroieu cpee (KOCBEHHO).
XapakTepu3oBaTh BHEAECPHYIO
HaCJIeZICTBEHHOCTh U U3MEHYUBOCTD

6.8

I'eneTuka yejoBeka

I'eneruka yenoseka. Kapuorun
YEJI0BEKa.

OcCHOBHBIE METObI TCHETUKH YEJIOBEKA:
reHeaJOTHYeCKUM, OJTM3HEIIOBBIH,
IIMTOICHETUYECKHU I, OMOXMMHYECKHUH,
MOJIEKYJISIPHO-T€HETUYECKHUU.
CoBpeMEHHOE OIpe/IeICHUE TeHOTUIIA:
MOJITHOT€HOMHOE CEKBEHUPOBAHMUE,
T€HOTUITMPOBAHUE, B TOM YHCIIE

¢ nomokto I1IP-ananmu3a.
HacnencrBeHnble 3a001eBaHMs
YyeJIOBEeKa: TeHHbIe 00JIe3HH, 00JIE3HU

C HACJIEICTBEHHOM
MPEIPACTIONIOKEHHOCTBIO, XPOMOCOMHBIE
oone3nu. CoMaTHUECKUE H
TE€HEPAaTUBHBIC MYTAIIUU.

PackpbiBaTh copepkaHrue TEPMUHOB U
MOHATHUI: KApUOTUI YEJIOBEKA,
IIMTOreHETUYECKUHA METO/I,
reHEeaJIornYeCKuil METO/, POJIOCIOBHBIE,
OJIM3HEIOBBINA METO/, HACJIEICTBEHHBIE
0ose3HH: (MOHOTCHHBIE,

C HacCJICACTBEHHOU
MPEAPACIIONOKEHHOCTHIO,
XPOMOCOMHBIE), MEAUKO-TEHETUYECKOE
KOHCYJIbTUPOBAHUE.

[lepeyuncisiTh 0COOCHHOCTH U3YUCHUS
TEHETUKU YE€JIOBEKA; MPUBOAUTH
MpUMeEpPhI HACJIEICTBEHHBIX 00JIe3HEH
YeJI0BEeKa, XapaKTepru30BaTh METOJIbI UX

poUIaKTUKU; 00OCHOBBIBATH 3HAYCHUE

MCANKO-TCHCTHUYCCKOI'O

55



CtBOIOBBIC KIIETKH. [IpuHIIATIBI
310pOBOT0 00pasa >KU3HU, TUArHOCTUKH,
MPOQUIAKTUKY U JICUCHUS TEHETHICCKUX
OoJre3Hei. MeInKO-TCHETHIECKOE
KOHCYJIbTUPOBaHUE. 3HAUCHHE
MEJHUIMHCKON ITeHETUKHU

B MIPEIOTBPAIICHUH U JICYCHUU
IeHETHYCCKHUX 3a00JIEBaHHI YeJIOBEKA.
Jlemoncmpayuu:

Tabauywvl u cxemor: «HaciienoBanue
pesyc-dakropa», «I eHeTuka rpymm
KPOBHY.

Jlabopamopnusvie u npakmuueckue
paoomui:

[TpakTrueckas padora Ne 2.
«CocTaBlieHHE U aHAJIU3 POIOCIOBHBIX
YyeJIoBeKa»

KOHCYJIbTUPOBAHUS.
BuIsIBASTE U CpaBHUBATh MEXY COOOM
JIOMUHAHTHBIE U PEIIECCUBHBIC TPU3HAKU
YeJI0BEeKa.

CocTaBlATh U AHATU3UPOBATH
POJIOCIIOBHBIE YEJIOBEKA

Hroro yacoB no Teme 8
Tema 7. Cennexkuusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOT UM
7.1 | Cenekuus Kak HayKa 1 Ceneknus Kak HayKa U Mpoliecc. PackpeiBaTh conep:xaHre TEPMUHOB

U TIporecc

3apoxaeHUEe CENEKIINU U JJOMECTUKAIHSL.
Yuenne H. W. BaBuiioBa o nieHTpax
MHOT000pa3usi U MPOUCXOKACHUS
KYJBTYPHBIX PACTCHUM.

[{eHTpBI NPOUCXOKICHUS TOMAITHUX
’KUBOTHBIX.

Copr, nopoaa, mramm.

Y TIOHSATHUI: CEJIEKIUs, COPT, MOpoAa,
HITaMM, JIOMECTHKALIHS, WIH
OJIOMAlIHUBAaHUE, IEHTPBI
MHOT000pa3usi U MPOUCXOKACHUS
KYJIbTYPHBIX PACTCHUU U
KUBOTHBIX, THOpUIU3ALNS,
MCKYCCTBEHHBIN 0TOOP.
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Hemoncmpayuu:

Ilopmpemuwi: H. 1. BaBunos.
Tabauysl u cxemwi: xapta «l{eHTpHI
MHOT000pa3usi ¥ IPOUCXOKIACHUS
KyJIbTYPHBIXpAacTeHHI», «Ilopombl
JOMAIITHUX KUBOTHBIX», «CopTa
KYJbTYPHBIX PaCTCHUI.
Obopyoosanue: MyIsKH TUIOAOB U
KOPHEIUIOA0B JUKUX (HopM H
KyJIbTYPHBIX COPTOB PACTCHHUIA;
repbapuii «CenbCKOX035HCTBEHHBIE
pacTeHus»

Ha3wiBaTh 1 cpaBHUBAaTh OCHOBHBIC
ATaIbl Pa3BUTHS CCIICKITHH.

Nznarars yuenue H. U. BaBunosa

0 IIEHTpaX MPOUCXOKACHUS KYIbTYPHBIX
pacTeHMI; pa3IMyaTh IEHTPHI Ha KapTe
MHpA, CBSI3bIBATh UX MECTOIOJIOKEHNE

C oyaramMu BO3HUKHOBCHUSIPEBHEHIITUX
[ABWIN3AIAH.

CpaBHUBATh copTa KyJIbTYpPHBIX
pacTeHU, MOPOJIbl JOMAITHUX
JKUBOTHBIX U MX JTUKUXITPEIKOB.
OueHuBath poJib CENEKIUN

B 00eCIIeYeHUHU MPOJOBOJILCTBEHHOM
0Ee30ITaCHOCTH YeJIOBEUYESCTBA

7.2

Merons!
JIOCTHXKECHUSA
CEJIEKIIMU PaCTCHUM
1 JKUBOTHBIX

CoBpeMeHHbIE METO/IbI CENEKIIUU.
MaccoBblii M1 UHIUBUYaTIbHBIN OTOOPHI
B CENIEKIIUUPACTEHU U >KMBOTHBIX.
OueHka ’KcTepbepa.
bi3KkopoICTBEHHOE CKPEIIMBAHUE —
uHOpuauHT. YncTras TuHUS.
CkpemuBaHue YUCTHIX JIMHUH.
I'eTeposuc, uiv rubpuaHas cuia.
HeponcrBeHHOE ckpelinBaHue —
ayropuaunr. OtnanéHHas
rubpuan3anusa u e€ ycrexu.
HckyccTBeHHBIN MyTareHes3 v mojiydeHue
MOJIUTUIOU0B. JIOCTHKEHUS CEIEKIINU

PackpbiBath conepxaHue TEPMHUHOB U
MOHSTUI: UCKYCCTBEHHBIH OTOOD,
MaccOBBIA 0TOOP, UHIUBUIYATbHBIN
0T0Op, IKCTEPBEP, OJIM3KOPOICTBEHHOE
CKpEIIMBaHue, YNUCTas JIMHUS, TETEPO3UC,
HEPOJICTBEHHOE CKPEIMBAHUE,
VCKYCCTBEHHBII MyTarcHes,
nonuruionibl. CpaBHUBATH (OPMBI
HCKYCCTBEHHOI'0 0TOOpa (MaccoBOro u
WHIUBHUIyJIbHOTO), BUJIBI
ruopuan3anuu (OJIM3KOPOJICTBEHHON H
OTJIAJICHHOM ), CITIOCOOBI MOTYYCHUS
MTOJIUTIOUJOB.
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pacTEeHU, KUBOTHBIX U
MUKPOOPTaHU3MOB.
Hemoncmpayuu:

llopmpemwvi: . B. MuaypuH,

I'. 1. Kaprieuenko, M. ®. I1BaHOB.
Tabauywl u cxemvlr: «OTHaneHHas
rubpuauzanus», «PaboTel akaieMuka
M. @. Banosay, «lloaurmionausy.
Obopydosanue: MyISKU TUIOJI0B U
KOPHEIUIOA0B TUKHUX (HOpM U
KYJbTYPHBIX COPTOB PACTCHUMH.
Jlabopamopnsie u npakmuueckue
paoomuwi:

Okckypeuss «OCHOBHBIE METOIBI U
JNOCTHKEHUS CEJIEKIIMN PACTEHUN U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIUIO,
IUIEMEHHYIO (pepMy,
COPTOUCIIBITATEIbHBIN y4aCTOK

WJIA TEIJTMYHOE XO3SHCTBO)

[IpuBOAUTE IPUMEPBI TOCTUKEHUN
CEJIEKI[MU PACTEHUIN U KUBOTHBIX

7.3

buorexnonorus
KakK OTpacib
MIPOU3BOACTBA

buorexnonorus kak orpacib
IPOU3BOJACTBA. | '€HHAsI MHKEHEPUS.
Oranbl co3aanus pekomOonHantHo JTHK
Y TPAaHCT€HHBIX Oprannu3MoB. KietouHas
uHXeHepusi. KileTOuHbIE KyIbTYPBI.
MHUKpPOKIOHATILHOEPA3MHOKEHHE
pacrenuii. KiionnpoBaHue
BBICOKOITPOTYKTUBHBIX

PackpbiBaTh conep:kaHue TEPMHHOB U
NOHATUI: OMOTEXHOJOI M, KIETOUHAs
WHXEHEPHUsl, T€HHasl HH)KEHEPUS,
KJIOHUPOBaHUE, TPAHCTE€HHbIE
opranusmsbl, MO (renernyecku
MOAU(PUIMPOBAHHBIE OPraHU3MBbI).
XapakTepu3oBaTh OMOTEXHOJOTHIO KaK
OTpaciib MPOU3BOJICTBA, OCHOBHBIE
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CENbCKOXO3MCTBEHHBIX OPraHU3MOB.

DKOJIOTUYECKUE N ITUYECKUE TIPOOIJIEMBIL.

I'MO — renernuecku
MOAU(UIIMPOBAHHBIC OPTaHU3MBL.
Hemoncmpayuu:

Tabauywvl u cxemol: «OOBEKTHI
onoTexHonorumn», «KneTounnie
KYJbTYPhI U KIIOHUPOBAHUE,

«KoHCcTpyHpoBaHUE M TIEPEHOC T'E€HOB,

XpOMOCOM»

JOCTHXKXCHMU A OMOTEXHOJIOTUH B 00J1aCTH
IIPOMBIIIIJICHHOCTH, CCJIBCKOI'O XO03s1CTBa

U MEJIUIINHBIL.

[lepeuncnsaTe U XapakTepu30BaTh
OCHOBHBIEMETOBI U JTIOCTHIKCHHS
OMOWHKEHEPHH.

OOcyX1aTh IKOJIOTUIECKUE U
ATHUYECKHE aCMEKThl HEKOTOPBIX
UCCIICZIOBaHU B 00J1aCTH
OMOTEeXHOJIOTHUH (KJIOHUPOBaHMS,
HCKYCCTBEHHOTO OTLJIOIOTBOPCHHS,
HAIPaBJICHHOTO M3MEHECHHS F'eHOMa U
CO3/IaHMS TPAHCTEHHBIX OPTaHU3MOB)

Hroro yacoB o reme 3
Pe3epBHOE BpeMst 1
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI' PAMME
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11 KJIACC

No
/11

HanmenoBanune
pa3zielioB U TEM
y4eOHOr 0 MpeaMeTa

KommuectBo
9acoB

[IporpamMmmHoOe conep:kaHue

OCHOBHBIE BUIBI AE€ITEILHOCTH
oOyyJaromuxcs

Tema 1. DBOJMIOLUOHHAA OMOJIOT S

1.1

DBOIIONUA U METOBI
e€ u3ydeHus

1

[IpennoceuIKu BO3HUKHOBEHUS
HBOJIIOLIMOHHON TEOPUH. DBOJIIOLUOHHAS
TEOpHs U €€ MECTO B OMOJIOTUH.
Bimsinue 5BONMIOIIMOHHON TEOpUU

Ha pa3BUTHE OMOJIOTMM U APYTUXHAYK.
CBuzeTEnsCTBA HBOMIOLUY.
[laneonTonornyeckue:
MOCJIE0BATENBHOCTD MOSIBJIEHUS BUJIOB
B [AJIEOHTOJIOTMYECKOM JIETOIHUCH,
nepexoaHbie (POpPMBI.
Bbuoreorpaduueckue: cXoIcTBO U
paznuune GayH nudop MaTepuKkoB U
OCTPOBOB. DMOPUOJIOTUYECKHUE: CXOJICTBA
U paznuuusi SMOPHOHOB Pa3HBIX BUJIOB
II03BOHOYHBIX.
CpaBHUTETBHO-aHATOMUYECKHUE:
TrOMOJIOTMYHBIE, aHATIOTUYHBIE,
PYAMMEHTAPHBIE OPTraHbl, aTABU3MBI.
MounekynsipHO-0MOXUMHYECKHE:
CXO/ICTBO MEXaHU3MOB
HACJIEJCTBEHHOCTH M OCHOBHBIX

PackpeiBaTh conepxaHue TEPMUHOB U
MOHSATUH: IBOJIOIHS, TIEPEXOTHBIC
(dhopMbl, GUITOTCHETHYECKUE PSJIBI,
BUIBI-OHJIEMUKH, BUJIBI-PEITUKTHI,
3aKOH 3apOJIBIIIIEBOTO CXOJICTBA,
OMOreHEeTUUECKUH 3aKOH,
TOMOJIOTMYHBIC U aHAJOTUYHbBIC
OpraHbl, pyIUMEHTapHbBIE OPTaHbI,
aTaBU3MBI.

[lepeuncnsaTe OCHOBHBIC ATAITbl Pa3BUTHS
ABOJIIOLIMOHHOU TEOPUH.
XapakTepu3oBaTh CBUACTEIHLCTBA
ABOJTIOIMH: TIAJICOHTOJIOTHYECKHE,
ouoreorpaguyeckue,
AMOPHOJIOTHIECKUE, CPABHUTEIILHO-
aHATOMUYECKHUE, MOJICKYJIISIPHO-
OMOXMMUYECKUE.

[IpuBOIUTH PUMEPHI MTEPEXOTHBIX
dbopM opraHu3MoB, (HUIOTEHETUYECKUX
PSIOB.

[IpuBOIUTE (HOPMYTUPOBKH 3aKOHOB
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METa0O0IMYECKUX MYTeH y BCEX >KUBBIX
OpraHU3MOB.

Hemoncmpayuu:

llopmpemuwi: K. Jlunnen, X. b. Jlamapk,
Y. lapsun, B. O. KoBaneBckuid,

K. M. bap, O. I'ekkens, @. Mrosuep.
Tabauywl u cxemwi: «PazButne
OPraHM4YeCcKoro MUpa Ha 3emJe,
penbedHbIe TaOTUITBI «3apOIBITIH
MMO3BOHOYHBIX KUBOTHBIXY,
«ApXeonTepuKc.

Obopyoosanue. dbuoreorpaduueckas
KapTa MUpa; KoJekuss «Popmsl
COXPAHHOCTU MCKOITA€MBbIX KUBOTHBIX U
pacTeHui»; BIaXKHbIE TpenapaThl
«Pa3zButne Hacekomoroy, «Pa3Butue
JISITYILIKA

OMOTreHETHYECKOTO U 3apO/IBIIIICBOIO
CXOJICTBa

1.2

Hcropus pa3BuTus
MPEICTABICHUN
00 3BOJIIOIIUU

OBommonmonHast reopust Y. Jlapsuna.
[IpeanochIKi BOSHUKHOBEHHSI
JapBUHU3MA. [[BUXKYIIHE CHITBI
HBOJTIOIIMN BUJIOB 110 JapBUHY
(M30BITOYHOE PA3MHOKEHHUE

MIPY OTPaHUYEHHOCTH PECYPCOB,
HeornpeeEHHAsT U3MEHYHUBOCTD,
6opn0a 3a CyIIecCTBOBaHUE,
€CTECTBEHHBIN 0TOOD).
CunTeTnueckasi TEOpHs HBOJIIOITUU

PackpbiBaTh cojiepkaHUE TEPMHHOB U
HOHATUI: CHCTEMAaTHKa, €CTECTBEHHBIH
U MCKYCCTBEHHBIN OTOOP.
XapakTepu30BaTh OCHOBHBIE
SBOJIIOLIMOHHBIE €U, KOHLICTILIMY U
TEOpUH; CPAaBHUBATH B3IJIAJbIHA BUJ U
sposonuio K. JIunnes, XX.b. Jlamapka,
Y. /lapBuHa.

OuenuBatp Bkiaj JINHHES B pa3BUTHE
CUCTEMATUKH U OOBACHATH MPUHIIUIIBI
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(CTD) u e€ 0OCHOBHBICIIONOKCHHUSI.
Hemoncmpayuu:

llopmpemuwi: K. JIunnen, XK. b. Jlamapk,
Y. lapsuH.

Tabauysl u cxemsbi: «Ilomynsumy,
«Kapra-cxema mapuipyra nyTemecTBUs
Y. Jlapsunay, «Dopmbl 00pHOBI

3a cylllecTBOBaHMe», «EcTecTBeHHbIN
otbop», «KMHOroo6pasue copToB
pactenui», «MHorooodpasue nopoa
KUBOTHBIX)

OMHApHON HOMEHKJIATYPBI.
XapakTepu3oBaTh COACPKAHUE U
3HAYEHHE HBOJFOLIMOHHON KOHIEIIIUU
K. b. Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYYHBIE U
COLIMAIbHO-YKOHOMUYECKHUE
MPEANOCHIIKH BO3HUKHOBEHHUS
ABOMIOIHMOHHOM Teopun Y. JlapBuHa.
PackpeiBaTh conepxkaHue 3BOIIOIUOHHON
teopun. JlapBuHa; cpaBHUBATH
HEOIPEACIEHHYIO U OIPEICIIEHHYIO
M3MEHYUBOCTh, €CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOD, (hopMBbI OOPHOBI
3a CyHIECTBOBAHUE.

OnuceIBaTh NOJIOKEHNUSI CHHTETUYECKOMN
teopuu dBomoIUU (CTI) U 00BACHATH
e 3HaUeHHE NJISIOMOIOTUU

1.3

Bun: xpurepun u
CTPYKTYpa.
[onynmAnus kak Kak
3JIEMEHTapHas
€IVHUIA BUJIA

Mukpossomronus. [lomynsuus kak
€IMHULIABUAA U 3BOJIFOLINHU.
Jemoncmpayuu:

Tabauysl u cxemvi: «llomynsiumy,
«MyTalmoHHasi "3MEHYUBOCTH.
ObopyoosaHue: MUKPOCKOTI,
Mukponpemnapat «Jpozoduna» (Hopma,
MyTaluu (HOPMBIKPHUTHEB U OKPACKU
Tena), Mojeb-anmaukarus «llepexkpéct
XpOMOCOMY.

PackpbIBaTh copiepikaHre TEPMHHOB U
MTOHSATUI: MUKPOIBOJIIOIUS, BUI,
KPUTEPUH BUA, apeal, TOMMYJISIIHS,
reHo(oH, MyTaluu, KOMOWHAITIN
TCHOB.

XapakTepu30oBaTh BU KaK OCHOBHYIO
CUCTEMATHUYECKYIO €TUHUILY U
IIEJIOCTHYIO OMOJIOTHYECKYIO CHCTEMY.
Boinensts kputepun Buaa
(Mmopdonornyeckuii, Gu3nOIOTUUECKUH,
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Jlabopamopnwie u npakmuyecxkue
paoomui:

JlaGoparopnas pabora Ne 1. «CpaBHeHue
BUJIOB IO MOP(OJIOTUYECKOMY
KPUTEPHUIO»

OMOXMMUYECKHUI, TCHCTHUCCKUH,
AKOJIOTMYECKUH, reorpauueckuii) u
MIPUMEHATh KPUTEPUU JJISI OMTUCAHUS
KOHKPETHBIX BHUJIOB.
XapakTepru30BaTh MOMYJISAINIO KakK
CTPYKTYPHYIOCIUHUILY BUJA U
SBOJIIOLIUH.

OnuchIBaTh MOMYJISIHIO TT0 OCHOBHBIM
MOKa3aTeJsiM: COCTaB, CTPYKTypa

1.4 | JIBmoKyiue cHiIbl JBmxymue cuibl ((hakTopbl)3BoIONUN | PackpeiBaTh cojepikaHue TEPMUHOB U
(37eMeHTapHbIE BUJIOB B Npupoje. MyTannoHHBIMI HNOHATUN: KOMOUHATUBHAs
(bakTOphI) FBOJIIOIUU npoiiecc 1 KOMOUHATUBHAS W3MEHYUBOCTh, MyTalliH, MYTAIIAOHHBIN
M3MEHYMBOCTD. [[oMyIALIMOHHBIE BOJIHBI | MPOLIECC, MOMYJIALIMOHHBIE BOJIHBI,
u apeiid reno. M3omsmust U Murpanus. | Ipeid reHoB, U30JSLUSL, MUTPALUU.
Jlemoncmpayuu: XapakTepu3oBaTh JIEMEHTAPHbBIC
Tabauysl u cxemvl. «JIBUOKYILIAE CHITBI (bakTOphI HBOJIIOLIMN: MYTallUOHHBIN
SBOJIIOLIUN nporecc, KOMOMHATUBHAS
W3MEHYHMBOCTD, TOMYJISILIUOHHBIE BOJIHBI,
Apei¢ reHoB, U30JALUs, MUTPALIMSL.
Y cranaBnuBaTh PUYNHHO-
CJIEJICTBEHHBIE CBSI3H MEXY
MEXaHU3MOM U Pe3yJbTaTOM JEHCTBUS
JABUKYIIUX CUJI (3JIIEMEHTAPHBIX
(hakTOpOB) PBOTIOITUU
1.5 | EcrecrBennslii oTO0p EcrectBeHHbIN 0TOOP — Hanpapisionui | PackpbiBaTh coaep:kaHue TEPMUHOB U

u ero GhopMbl

(dakTop IBOIIOIUH.
@DopMBbI €CTECTBEHHOT'0 0TOOpA.

MTOHSATHI: €CTECTBEHHBIN 0TOOP, OOophOa
3a CYIIeCTBOBaHUE.
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Hemoncmpayuu:
Tabauyel u cxemvt: «EcTecTBEHHBIH
otbop», «boprba 3a cyliecTBOBaHUEC)

OnuceIBaTh MEXaHU3M JIEHCTBUS
€CTECTBEHHOr0 0TOOpAa.
XapakTepr3oBath (POPMBI ECTECTBEHHOTO
otOopa (IBIXKYIIHHI, CTAOMITU3UPYIOLTUN,
JTU3PYNTUBHBINA) U CPABHUBATH X MEXKTY
cO0OM.

XapakTepusoBarb 00ps0y

3a CYLIECTBOBAaHUE U CPABHUBATH €€
BUJIBI (MEXKBHU0BAs, BHYTPUBHUIOBAS,
O0opr0a ¢ HeOJIaronpusITHBIMU
(hakTOpaMM BHEIITHEH CPEJIbI)

1.6

PesynbraTer
HBOJIIOLIUU:
IpUCIIOCOOTIEHHOCTD
OpPraHu3MOB U
BUJI000pa30BaHue

[Iprcnoco6IeHHOCTh OPraHu3MOB
KaK pe3ynbTat 3Bojronuu. [Ipumepsr
MPUCIIOCOOJICHUI Y OPraHU3MOB.
Apomopdo3bl 1 UaMOadANTAIIAHN.
Buau BunoobpaszoBanue.

Kpurepun Buga. OcHoBHBIE (HOPMBI
BU1000pa3oBaHusl: reorpaduueckoe,
HKOJIOTMYECKOE.

Jlemoncmpayuu:

Tabruyvl u cxemol:
«IIprucnoco0aeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHUE,
«IKOJIOrMYECKOe BU1000pa30BAHUE.
Obopyodosanue:

Kosutekus «IIpuMepsI 3auTHBIX
MPUCTIOCOOJIEHUHN Y YKUBOTHBIX»,

PackpbiBaTh cojiep:kaHue TEPMUHOB U
MOHSATHI: TPUCTIOCOOJICHHOCTD,
MMOKPOBUTEIILCTBEHHAS U
MpeocTeperaronas oKkpacka,
MacCKHpPOBKa, BU000pa30BaHUE.
OnuceIBaTH MEXaHU3M BO3HUKHOBEHUS
MPUCTIOCOOJICHUI Y OPTaHU3MOB.
BBISBISATE MO0 H300paKEHUSIM, Ha KUBBIX
1 (PUKCHPOBAHHBIX Mpernaparax mpuMepbl
NPUCIIOCOOJIEHHOCTH PAcTeHUN U
KUBOTHBIX K YCIIOBUSIMCPEIBI

oOWTaHus, JOKa3bIBaTh OTHOCUTEIbHYIO
11e7IECO00Pa3HOCTh MPUCITOCOOICHMUIA.
XapakTepu3oBaTh CIIOCOOBI U
MEXaHW3MBI BH1I000pa30BaHMUS;
OIMCHIBATh U CPAaBHUBATH OCHOBHBIC
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KOJUTCKITNST HACEKOMBIX C Pa3TUIHBIMH
TUTIAMU OKPacKu; HaOOp IJI0/IOBU
CEMSIH.

Jlabopamopnuwvie u npakmuueckue
paobomor:

Jlaboparopnas pabora Ne 2. «Onucanne
NPUCTIOCOOJIEHHOCTH OpraHu3Ma U ee
OTHOCHUTEIBHOTO XapaKTepar

(hOpMBI IKOJIOTUYECKOTO U
reorpauuecKOoroBU1000pa30BaHUS

1.7

Hanpasnenus u nytu
MaKpO3BOJIIOLIUH

MaxkposBostonus.

DopMBI IBONTIOIUN: (PUITETHIECKAS,
JIMBEpPreHTHAsl, KOHBEPreHTHAs,
napauiensHas. HeoopatumocTs
sBomonuu. [Iporcxoxaenue

OT HECIEeIUaIU3UPOBAHHBIX
MIPEIKOB.

[Iporpeccupyromas cnennanu3anus.
AnanTvuBHas paavalus.
Hemoncmpayuu:

Ilopmpempwi: A. H. CeBepuos.
Tabauysl u cxemvi: KApoMOPPO3bI»,
«Monoamanrarumy, «O01as
JereHeparus.

Obopyodosanue: moneib « OCHOBHBIC
HaIpaBJICHUS YBOJIIOIUNY»; 00BEMHAs
Mozenb «CTpOEHHE TOJIOBHOTO MO3ra
MTO3BOHOYHBIX)

PackpbiBaTh conepxaHue TEPMUHOB U
MOHSITUI: MAKPOIBOJIIONUS, (PUIIOTEHE3,
OMOJIOTUYECKUI MPOTpecc U perpecc,
apoMopdo3, uauoaganTaiuys, oomas
JeTeHepanys, aaanTUBHAS paJualusl.
Xapaktepu3oBaTh (HOPMBI SBOTIOIHH.
BrisBrsate apomopdo3sl 1
UMO0aIalTallid YPACTCHUN |
KUBOTHBIX.

CpaBHUBaTh OMOJIOTMYECKUN MPOTPECC
U Ouosiorudyeckuii perpecc, apoMopdos,
UAMO0AJANITAIIMIO U OOIILYIO
JIereHepaIuio.

BBIABIATE B3aUMOCBSI3M MEXKITY MyTIMH
Y HaMpPaBJICHUSIMH SBOJIOIHH

Y PaCTEHHUM U KUBOTHBIX

Hroro yacosB 1o teme
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Tema 2. Bo3HUKHOBEeHHE ¥ Pa3BUTHE 'KU3HU Ha 3emuie

2.1 | Uctopus xu3Hu

Ha 3eMJIe U METOJIbI
€€ U3y4YCHMUs.
I'unoressl
MPOUCX 0K IECHUS
JKU3HHU Ha 3emIie

2

JloHay4YHBIE TPEACTABICHHUS

0 3apOKJIeHUHU Xu3HU. HayuHbie
TUIIOTE3bl BOSHUKHOBEHHUS KU3HU

Ha 3emuie: aOMOTreHe3 UMaHCIePMHUSI.
XUMHUYECKAS] IBOJIOLMA.
AOHMOTeHHBIN CUHTE3 OPraHNYECKUX
BEILECTB U3HEOPraHNUYECKHUX.
DKCIEPUMEHTAIbHOE MTOATBEPKIACHUE
XUMHYECKOUN IBOJIIOLINU.

HauanbHble 3Tanbl OMOIOruuecKon
somtonnu. ['unoresa PHK- mupa.
dopmMupoBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HUKHOBEHUE MPOTOKJIETKH.
[TepBbie KIIETKHA U UX IBOIIOLIUSL.

D opMUPOBAHUE OCHOBHBIX TPYIII
YKHUBBIX OPraHU3MOB.
Hemoncmpayuu:

Ilopmpemui:

®. Peau, JI. ITactep, C. Musnep,

A. WN. Omapum, I'. FOpnu.

Tabauywvl u cxemvi: «BO3HUKHOBEHUE
ConHeyHO#l cuCTEMBDY,

«Pa3BuTHE OPraHNYECKOTO MUPay,
«PacTturenbHas kneTkay, « KuBoTHas
KJIeTKay, «lIpokapuornueckas
KJIETKa»

PackpbiBaTh conepxkaHue TEPMUHOB U
MTOHSATHM: KpearlmoHU3M, a0HOTeHE3,
BUTAJIU3M, TTAHCTICPMHUSI, OMOIT093,
KOalepBaThl, MPOOMOHTHI, CHMOUOT€HE3.
XapakTepu30BaTh METO/IbI U3YUEHHUS
MCTOPUYECKOTO MPOILIJIOr0 3eMIIH.
[lepeuncnsiTe OCHOBHBIE 3TaIbI
XUMHUYECKON HOHMOIOrM4eCKOM
ABOJIIOLUH.

W3nmarate conep:kaHue TUIIOTE3 U TEOpU
BO3HUKHOBEHUS KU3HU Ha 3eMJIe
(kpealioHU3Ma, CaMONPOU3BOIBLHOTO
3apOXKJIeHUs (CIIOHTAHHOTO),
naHcrnepmuu, runore3sl PHK-mupa).
OnuceiBath 3kcnepumMenTsl C. Musiepa
u I'. FOpu 1o noiay4eHuro OpraHnyecKux
BEILIECTB U3 HEOPraHUYECKUX IIYTEM
aOMOreHHOr0 CUHTE3a
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2.2

OCHOBHBI€ ATaNbl
SBOJTIOLINHT
OpraHUYeCKOro MUpa
Ha 3eMJie, pa3BUTHE
YKU3HU TI0 3paM U
nepruoaam

PazButue xu3HK Ha 3emiie MO 3paM U
nepuonam. Karapxen. Apxenckas

U IIpoTepo3oickas 3psbl. [laneozonckas
apa u e€ IePHOJIbl: KEMOPHUICKHH,
OPIXOBUKCKHM, CUITYPUHCKHUH,
JIEBOHCKHM, KAMEHHOYT OJIbHBIM,
IIEPMCKUU.

Me3so30¥icKast 3pa U €€ IEPUOIBI:
TPUACOBBIN, FOPCKUM, MEJIOBOU.
Kalinozoiickas 3pa u €€ nepuosl:
1aJICOreH OBbIM, HCOTCHOBBIM,
AHTPOIIOT€HOBBIN.

XapakTepUCTUKa KJIMMATA U
reOJIOTHYECKUX MpoueccoB. OCHOBHBIE
3TaIbl 3BOJIFOLUHN PACTUTEIIBHOTO U
KUBOTHOTO Mupa. Apomop}o3s

y pacTeHui 1 )kuBOTHBIX. [losiBIIeHUE,
PacUBET U BBIMUPAHUE TPYIII JKUBBIX
OpraHU3MOB.

Jlemoncmpayuu:

Tabauywvt u cxemol: «Pa3Butne
OpraHUYECKOro MUpay,
reOXpOHOJIOTNYECKast Ta0INIIa;
KoJuteKIusl «@OpMbI COXPAaHHOCTH
VICKOTIAEMBIX KUBOTHBIX U PACTCHUIN».
Jlabopamopuwie u npakmuueckue
paoomuwi:

PackpriBaTh coiepkaHie TEPMUHOB U
MOHSATHIL: S0H, 3pa, IEPUO/I,
apoMop(d03bl, HIHOAIATITAIINH.

3HaTh NOCJIEIOBATEIBHOCTD YOHOB:
KaTapxeu, apxeu, MpoTepo30u,
(hanepo3oit; ap: apxeiickas,
IIPOTEPO30UCKas, MAICO30MCKas,

M€30301CKasi, KANHO30M CKasl; IIEPUOOB:

KeMOpHUICKHI, OPJIOBUKCKHU,
CWIIYPUUCKUH, ICBOHCKHH,
KaMEHHOYT OJIbHBIN, IIEPMCKHM,
TPUACOBBIN, FOPCKHM, METTOBOM,
MaJICOreHOBBIM M HEOT'€HOBBIM,
AHTPONIOT€HOBBIU.

XapakTepru30BaTh OCHOBHBIE COOBITUS
B Pa3BUTHM OPTraHUYECKOTrO0 MUpPA

10 3paM U IEPUOaM Ie0JI0TUUECKON
UCTOPUH; ITAIbI Pa3BUTHS
PACTUTENBHOTO U )KUBOTHOTO MHPA.
Boeinenuts rinaBabIe apoMopd 0361
pPacTeHUH U )KUBOTHBIX.

CpaBHUBATh MEX1y COOOM
MPEACTABUTEIIEH CUCTEMATUYECKUX
TPYIII OPraHU3MOB, BBISIBIIITh YEPThI
YCIIOKHEHUS U TTPUCTIOCOOIEHHOCTH
K YCJIOBUSIM KU3HU
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[TpakTuueckas padora Ne 1. «Mzyuenue
MCKOITa€MbIX OCTaTKOB pacTEHUN U
KUBOTHBIX B KOJIICKITUSIX).

DKCKypcHsi «IDBOIIOLMS OPTraHUYECKOTO
Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbI WJIMKpAaeBEIUECKU My3el)

2.3 | CoBpemeHHas Cucrtema OpraHu4eCcKOro Mupa Kax PackpsiBaTh coliepKaHne TEPMUHOB U
cucreMa oTpakeHue 3BoJirolnu. OCHOBHbIE MOHSATUINA: CUCTEMAaTUKa, UCKYCCTBEHHAs U
OpraHUYEeCKOro Mupa CUCTEMATUYECKHE TPYIIbI OPraHU3MOB. | €CTECTBEHHAs Kiaccudukaius, OMHapHast

Jlemoncmpayuu: HOMEHKJIATYypa, MPUHIIUI
Tabauyst u cxemoi: «CoBpeMeHHAs UEPapXUYHOCTH.
CHUCTEMA OPTAaHUYECKOIO0 MHUPaA» XapakTepu30BaTb COBPEMEHHYIO
CUCTEMY OPraHMYECKOr0 MHUpa
2.4 | DBommonMs YeI0BeKa DBOJIOIMS YeTIOBEKa. AHTPOIIOIOTHS PackpeiBath copepxanre TEpMUHOB U

(a"HTpOMIOTEeHER)

KakK Hayka. PazBuTtue mnpencraBiieHUN
O IIPOMCXOXKJICHUH YeIoBeKa. MeTobl
U3y4deHus aHTpornorene3a. CxoAcTBa u
pa3nuyus 4eJIOBEKA U JKUBOTHBIX.

Cucremarnyeckoe I0JIOKECHHUE YeIOBEKa.

Hemoncmpayuu:

Hopmpemui: Y. [lapBuH.
Tabruywl u cxemor: «CpaBHEHUE
aHATOMHYECKUX YePT CTPOCHUS
YEJI0BEKA U YEI0BEKOOOPA3HbIX
00€3bsHY.

Obopyoosanue: CICTIKA WA
M300paKEHNS KAMEHHBIX 0Py

ITOHSATHN: QHTPOITOJIOTUS, AHTPOIIOT€HE3,
yenoBek pa3yMmHbIii( Homo sapiens),
MPSAAMOXOKJICHHE, BTOpasi CUTHAJIbHAS
cucrema.

[lepeuncnsaTe 3a1a4n aHTPONOJIOT U,
ATAIIBICTAHOBJIEHUS U Pa3BUTHUSA
IIPEACTABICHNUN O IPOUCXOKICHUN
YEJI0BEKa.

N3narate OCHOBHBIE ITOJIOKEHUS
teopun Y. /lapBrHa, KpUTUYECKHU
OLIEHUBAaTh HEHAY4YHYIOUH(OpMAaIINIO
O IPOUCXOXKIECHUH YEJIOBEKA.

3HATh CUCTEMATUYECKOE MTOJIOKEHHE
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HEpBOOBITHOI'O YEJIOBEKAa: KaMHU-
qorepsl, pyouia, ckpedia

Buja Homo sapiens, nepeyucisiTh ero
MOp(}0JIOro-aHaTOMUYECKHE TPU3HAKU
pasHoOro ypoBHs (THI, KJIacc, OTPSLI

u ap.).

YcTaHaBIMBaTh YEPThI CXO/ICTBA U
pa3IUYUiveNoBeKa 1 )KUBOTHBIX.
OOBSCHATH U OLICHUBATh 3HAUCHUE
HAyYHBIX 3HAHUH O MPOUCXOKICHUH
YesioBeKa JJIsl TOHUMaHUsl MeCTa U POJIU
YesioBeKa B MPUPOJE

2.5

JIBYOKyIIHE CHJIBI

(paxTopsr)
aHTPOIIOreHe3a

JIBrxytue cuibl ((haKkTops)
anTponorenesa. Haciencreennas
W3MEHYHMBOCTD M €CTECTBEHHBIN OTOOP.
OO0muiecTBeHHbIN 00pa3 )KU3HHU,
M3TOTOBJICHUE OPYAUH Tpyaa,
MBIIIJICHUE, PCUb.

Hemoncmpayuu:

Tabauyvt u cxemol: «CpaBHEHHE
aHATOMHMYECKHUX YePT CTPOCHUS YeJIOBEKa
1 9EJIOBEKOOOPA3HBIX 00€3bsHY,
«OCHOBHBIE MECTa MAJICOHTOIOTHIECKUX
HAXOJO0K MPEIKOBCOBPEMEHHOIO
YEIIOBEKAY.

O0opyoBaHue: MYJISKA
«IIpoucxoxaeHue yemoBeKa
(TTaJICOHTOIOTUUECKHUE HAXOKH )

PackpriBaTh conepkaHue TEPMUHOB H
MOHATUH: (DaKTOPBI AaHTPOIIOT'€HE3A,
TPYIIIOBOE COTPYAHUYECTBO, PEUb,
OpyIUWHAS IeATETbHOCTD,
MOJIUMOP(PU3M.

XapakTepu30BaTh ABUKYITUC CHIIBI
(dakTopsl) aHTpOTIOTEHE3A:
OMOJIOTUYECKHE U COIHAIILHEIE,
CpaBHHMBATh MX MEXKTY COOO0M
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2.6

OCHOBHBIE CTaIUHA
DBOJIIOLIMH Y€EJIOBEKA

OCHOBHBIE CTaJIUN U BETBU BOJIIOIUN
YeJI0BEKa: aBCTPAIIONUTEKH, YeoBek
ymeIbii, YenoBeK MpsiMOX OIS,
UYenosek HeaHnepTanbCKui, YenoBek
pPa3yMHBIM COBPEMEHHOTO THIIA.
Haxonku nckonaeMpix OCTaHKOB,
BpEMSI CYIIIECTBOBAaHUS, 00JIaCTh
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO
Mo3ra, 00pas >KM3HU, OPYIUs.

Jemoncmpayuu:
Tabauywl u cxemvt: «OCHOBHBIC MECTa

MAJIEOHTOJIOTMYECKUX HAXOJIOK MIPEIKOB
COBPEMEHHOI'0 YEJIOBEKAY,
«/lpeBHenme moamny, «pesHue
mroan», «[lepBble COBpEMEHHBIE JTIOINY.
O6opynoBaHue: MYJISIKH
«IIpoucxoxaenne yemoBeka (OrOCThI
aBCTPAJIONMUTEKA, MTUTEKAHTPOIIA,
HeaHIepTaiblia, KPOMaHbOHIIA); CICTTKU
WA N300pakKeHUsI KAMEHHBIX 0Py
NIEPBOOBITHOT'O YEIOBEKA: KAMHU-
qommepsl, pyousna, ckpedia

PackpsiBaTh conepxaHue TEPMUHOB U
ITOHSATHN: aBCTPATIONUTEK, YEITOBEK
YMEIIbI{, YEJIOBEK MPAMOXOISIINHI,
HeaHJiepTajiel, KpOMaHbOHEIl,
HEOJIMTUYECKAsI PEBOJIIOLIUS,
MEePBOOBITHOE UCKYCCTBO.
XapakTepu30BaTh U CPABHUBATH MEKITY
c000i1 OCHOBHBIE CTA/IUU IBOIOIIUU
YEJI0BEKa: XPOHOJIIOTMYECKHUI BO3PACT,
apeall pacrpoCTpaHeHust, 00BEM
rOJIOBHOTO MO3ra, 00pa3 *U3HU U

opyaus Tpyda

2.7

YenoBeueckue pacel
U TIPUPOIHBIC
aJanTaiyy 4eioBeKa

Yenoseueckue pacbl. OCHOBHBIE
OOJIBIIIME PACHI: €BPOIICOUTHAS
(eBpa3zmiickasi), HErpo-aBCTpaIOUIHAS
(3xBaTopuagbHas), MOHTOJIOUHAS
(a3uarcko-aMepuKaHCKast).

PackpeiBars comepxanie TEPMHUHOB
U IIOHSTUU: Pachl, paCOreHes3, COLMa-
JApBUHU3M, PACHU3M, METHCALIMUA.
XapakTepru3oBaTb U CPABHUBATH
MIPEACTABUTEIICHYETIOBEYECKUX pac,
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YepThl TpUCTIOCOOICHHOCTH
MpeACTaBUTEIICH YEIOBEUECKUXPAC

K YCJIOBUSM CYIIECTBOBaHUA. ENMHCTBO
yenoBeyeckux pac. Kpurnka
COLIMAILHOTO JapBUHU3MA U pacu3Ma.
Hemoncmpauuu:

Tabauywvl u cxemwvi: «HenoBeueckue
pace»

PacKpbIBaTh MPUUMHBI U1 MEXaHU3MBI
pacoreHesa, mepeyucisiTh U MPUBOAUTH
MPUMEPHI TPUCTIOCOOJIEHHOCTH YeJIOBEKa
K YCJIOBUSIM CPEJIbl, TPUMEPBI
MIPUCTIOCOOUTEIILHOTO3HAUCHUS PACOBBIX
MIPU3HAKOB.

Jloka3biBaTh €AUHCTBO BUAa HOMO
sapiens, Hay4YHYyI HECOCTOSATEIBHOCTD
pPacoBBIX TEOPUU, UAECH COLMAIBHOTO
JapBUHU3MAa U pacu3Ma

Hroro 4yacoB 1o teme

9

Tema 3. OpranusMbl U OKpPY KaOIIas cpeaa

3.1 | Okojorusi Kak Hayka 1 DKOJOrus Kak Hayka. 3aJadyuu pa3fenbl | PackpeiBaTh COJIEpKaHUE TEPMHUHOB U
AKOJIOTHH. MOHATUI: SKOJIOT s, MOJIEBbIE
MeTonbl HKOJIOrMYE€CKUX UCCIAEAOBAHUM. | HAOIIOACHUS, SKCIICPHUMCHTBI,
DKOJIOTUYECKOE MUPOBO33PEHUE MOHUTOPUHT OKPYXAIOLEW CPebl,
COBPEMEHHOI'O YEJIOBEKA. MOJIEJIMPOBAHUE, IKOJIOTUYECKOE
Jlemoncmpayuu: MHPOBO33PEHUE.
Ilopmpemui: A. I'ym60nb1T, [lepeuncnsaTe 3a1a4M SKOIOTUH, €€
K. ®@. Pynwe, O. I'ekkens. paszenbl UCBA3U C APYTMMU HAyKAMMU.
Tabauywl u cxemvr. xapra «lIpuponnsle | XapakTepu30BaTh METO/bI
30HBI 3EMII JKOJIOTMYECKUX MCCIICIOBAHUM

3.2 | Cpenbl obuTaHus u 1 Cpenbl oOUTaHusl OPraHu3MOB: BoAHas, | PackpsiBaTh conep:kaHue TEPMUHOB

AKOJIOTHYECKUE
bakTopbI

HA3eMHO-BO3/YIIIHAS, [TOYBEHHAs,
BHYTpPU-OpraHU3MEHHasl.
Dxonorunyeckue (HakTopsl.
Kimaccudukarus 3K0a0ru4eckux

Y TIOHATHIA: cpeia OOUTaHus,
AKOJIOrHYecKue GaKkTophl,
OMOJIOTUYECKUN ONTUMYM,
OrpaHUYMBAOIIUNA (JIMMUTUPYIOLTUHN )
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(dakTopoB: abMOTHYECKUE, OMOTHYECKUE
1 aHTPOTIOTCHHBIE.

JlelicTBrE 2KOIOrMYeCKuX (PaKTOPOB

Ha OpraHU3MEI.

Hemoncmpauuu:

Tabauyvt u cxemvi: «CpenbloOUTaHUS
OpPraHU3MOB

(akTop.

XapaKkTepu30oBaTh YCIOBHSI CPET
0OWTaHUS OPraHU3MOB;
KJIaCCH(PHIIMPOBATH M XapaKTEPHU30BATh
AKOJIOTHYECKUE (aKTOPHI: aOMOTHYECKUE,
OMOTHYECKHE ¥ aHTPOITOTCHHBIC.
OnuceIBaTh ACHCTBHE YKOJOTHISCKUX
(hakTOpOBHA OPTaHU3MBI.
XapakTepu3oBaTh 0COOCHHOCTH
CTPOCHUS W KU3HEICATSILHOCTH
pacTeHui U )KMBOTHBIXPA3HBIX CPe]l
oOuTaHus

3.3

AOuoTHYECKHE
(akTopbI

AbGuotnueckue pakTopbl: CBET,
TeMIEepaTypa, BIKHOCTb.
®dotonepuoausm.[Ipucnocobnenus
OpPraHU3MOB K JCHCTBUI0 aOMOTHYECKUX
¢dakTopoB. bruonornueckuepuTmsI.
Jlemoncmpayuu:

Tabauyvt u cxemol. «OOTONEPUOTUIMY.
Jlabopamopusie u npakmuyeckue
paoomuwi:

Jlaboparopnas padora Ne 3.
«Mopdonoruueckre 0COOEHHOCTH
pacTeHuil U3 Pa3HBIXMECT OOUTAHUS.
Jlaboparopnas padota Ne 4. «Brnusaue
CBETa HA POCT U Pa3BUTHE YEPEHKOB
KoJIeycay

PackpeiBaTh copepxaHue TEPMUHOB U
MOHATUH: a0MOTHYECKHE (PAaKTOPBI,
dhoToneproan3M, OHOIOTHISCKHE
PUTMBI.

AHaM3upoBaTh JACHCTBUE CBETA,
TEeMITepaTyphl, BIAXKHOCTH Ha OPraHU3MBbI
U MPUBOJUTH MPUMEPHI
IPUCTIOCOOJIEHHOCTH OPraHU3MOB.
[IpoBoauTH OHOIOrHYECKHE HAOTIOICHUS
1 0hOpMIIATH PE3yIbTaThl MPOBEAEHHBIX
HaO0II0ICHU
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3.4 | buotuueckue buotnueckue dakropsl. Buab PackpbIBaTh cosepxaHue TEPMHUHOB
bakTophI OMOTHYECKUX B3aUMOJICUCTBUM: U TIOHATUM:0noTHYeckue (HhakTopshl,
KOHKYPEHI[US, XUIIHUYECTBO, CAHMOMO3 U | XUIIHUYECTBO, NIapa3sUTU3M,
ero gopmsl. [lapasutusm, koonepanusi, | KOHKypeHIUs, MyTyaIn3M, CHMONO3,
MyTYajau3M, KOMMEHCAIA3M KOMMEHCAIIU3M, HaXJ1eOHUYECTBO,
(KBapTUPAHCTBO, HAXJICOHUYECTRO). KBapTUPAHCTBO, aMEHCAJIN3M,
AMeHcann3M, HEUTPAIU3M. HEUTpaIU3M.
3HaueHne OMOTHYECKUX XapakTepu3oBaTh OMOTUYECKHE
B3aUMOJEHCTBHAN I CYLIECTBOBAHUS (bakTOphl M BUBIB3aUMOOTHOIICHHI
OpPraHu3MOB B IIPUPOJHBIX COOOIIECTBAX. | MEXKY OPraHM3MaMu; IPUBOIUTE
Jemoncmpayuu: IPUMEPBI B3aUMHON
Tabauywl u cxemol.: «lluneBble nemnm» IIPUCIIOCOOJIEHHOCTH OPraHU3MOB.
CpaBHHMBaTh MEXIy cOOOM BUJIBI
OMOTHMYECKUXB3aUMOACHCTBUN
OpPraHU3MOB
3.5 | Okonoruyeckue DKOJIOTMYECKHE XaPAKTEPUCTUKH PackpeiBaTh conepkaHne TEPMUHOB U
XapaKTePUCTUKHU nomyisiuu. OCHOBHBIENIOKA3aTeNN MOHATUH: MOMYJSLUS, YACICHHOCTb,

BUAa U IMOITYJIAIUA

MOMYJISIUUN: YUCIEHHOCTD, TUIOTHOCTb,
POKIAEMOCTh, CMEPTHOCTB, IPUPOCT,
Murpanus. JluHaMmuka YuCIeHHOCTH
MOMYJISIUNN U €€ PEryJIsaLus.
Jemoncmpayuu:

Tabruywl u cxemor: «llomymnsium,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
MOMYJISIUMU UHPY30pUHU-TY(PETbKI.
Jlabopamopnsie u npakmuueckue
paoomuwi:

IJIOTHOCTh, POKJIa€MOCTb, CMEPTHOCTb,
MPUPOCT, MUTPALIUS], TUHAMUKA
YUCJICHHOCTH TOMYJISIIUU.
XapakTepu30BaTh OCHOBHbIE MMOKAa3aTeIn
1 SKOJIOTUYECKYIO CTPYKTYPY
MIONYJIAIIH; ONTUCHIBATh MEXaHU3MBbI
PEryJsiUKi YUCICHHOCTU MTOMYJISIIIUN
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[TpakTrueckas padora Ne 2. «Iloacuér
IUIOTHOCTH TIOMYJISIUM Pa3HbIX BUIOB
pacTeHUun»

Hroro yacoB o teme

5

Tema 4. Coo011ecTBa M IKOJIOrHYEeCKHE CH

CTEMBI

4.1 | CoobmrecTBa 1 Co00111€CTBO OPraHU3MOB — OHOIEHO3. PackprsiBaTh copepikaHue TEPMUHOB U
OpraHu3MOB CtpyKkTyphl OMOLIEHO32a: BUI0Bas, MOHSTHUI: OUOIEHO3, SKOCUCTEMA,
IPOCTpPAHCTBEHHAs!, TpopuuecKas OMOTEeOIIeHO3, BUBI-TOMUHAHTHI,
(ruieBast). Buabl-qOMUHAHTHI. DKOJIOTUYECKAs HUIIIA.
CBsi3u B OMOIIEHO3E. XapakTepu3oBaTh OMOIICHO3
Jlemoncmpayuu: (coo0b111eCcTBO), €r0 BUIOBYIO,
Tabauywvl u cxemol: «llutessie memm, MIPOCTPAHCTBEHHYIO U TPOPUUECKYIO
«bHOIIEHO3: COCTaB U CTPYKTYpay. CTPYKTYHI.
Obopydosanue: MOJIETb-aNTTUKALIUS OOBICHATH POJIH KOMIIOHEHTOB
«Tunnunbie OMOIIEHO3bI»; repbapuii OMOolIeH032 B MOJICPKAHUU €T
«PactutenbHbIE COOOIIECTBAY; CTPYKTYPBI ¥ CYIIIECTBOBAHUS
KoJuiekus «buouenos» Ha OIPEIEIEHHOU TEPPUTOPUHU.
OOBACHITH OMOJIOTMYECKUM CMBICIT
SAPYCHOCTU UITUCTOBOW MO3AUKH.
CpaBHUBAaTh KOMIIOHEHTHI OMOIIEHO30B,
WX BUJIOBYIO, IPOCTPAHCTBEHHYIO H
TPO(PHUUECKYIO CTPYKTYPBI, CBSI3U MEXKIY
OpraHu3MaMu
4.2 | DKOCUCTEMBI U 2 DKOJIOTHYECKHUE CUCTEMBI (IKOCUCTEMBI). | PackpbIBaTh comepkaHue TEPMUHOB U

3aKOHOMEPHOCTH UX
CYIIECTBOBAHMS

[ToasaTre 06 >KocucTeEME U
OHnOoreolEeHo3e.
DYHKITMOHAILHBIE KOMIIOHEHTHI

MOHATUH: DKOCHUCTEMA, OMOreOLIEHO3,
MPOAYIEHTHI, KOHCYMEHTBI, PEIYIICHTEI,
Tpo(UICCKUE YPOBHH, THUIIICBAs

74



AKOCHUCTEMBI: MPOAYLEHTHI, KOHCYMEHTHI,
PEAYLICHTHI.

KpyroBopot BelecTB U MOTOK SHEPTUU
B DKOCHCTEME.

Tpoduueckue (mumieBbie) ypoOBHU
AKOCHUCTEMBI. [IuIeBbIe 1Ienu U CeTH.
OcHOBHBIE TTOKAa3aTeNId YKOCUCTEMBI:
OouomMacca, mpoAyKITUs. IKOJIOTUIECKUE
MUPAMUJIBL; IPOAYKIINHU, YUCICHHOCTH,
o6uomacchel. CBOMCTBA DKOCUCTEM:
YCTOMYHUBOCTH, CAMOPETYJISIIHS,
pa3BUTHE.

Cyxkueccusi.

JHemoncmpayuu:

Ilopmpemuwi: A. JIx. Tencnu,

B. H. Cykaués.

Tabauysl u cxemsi: «lIpupoaneie
cooO1ecTBay, «Llenmu mutanus»,
«IKoJIoTHUYecKast MupaMuia»

LIETIb U CETh, YKOJIOTUYECKUE
nupamMubl, OnoMacca, IpoayKIus,
CYKLIECCHSL.

XapakTepu30BaTh CBOMCTBA AKOCUCTEMBI
(e€ crmocoOHOCTh K IIUTEILHOMY
CaMOMO/IJICPKAHUIO, OTHOCUTEIIBHO
3aMKHYTBII KPyrOBOPOT BELIECTB,
HEO0OXOIMMOCTh MTOTOKA YHEPTHH ).
CpaBHUBATh MACTOUIIIHBIEC U JIETPUTHBIE
MUIIEBBIC IIETTH, TPOPHIECKUE YPOBHU
SKOCHUCTEMBI.

Paznuuate nupamMubl MPoIyKIUH,
MUPAMUJIbl YUCTICHHOCTH U MMUPAMHUIbI
OroMacchl.

CocTaBysITh UENH U CETH MTUTAHUS.
ITepeuncnsaTe CBOMCTBA SKOCUCTEM
YCTOMYHMBOCTh, CAMOPETYJISAIINS,
pa3BuTHE (CyKIIECCHS).

OnuckIBaTh MEXaHU3M TOJIIEPKAHUS
pPaBHOBECHS B SKOCHUCTEMAX.
XapakTepu30BaTh CYKIECCUU, BBISIBIATD
MPUYUHBI U O0IIHE 3aKOHOMEPHOCTH
CMEHBI IKOCHUCTEM

4.3

[Ipuponuslie
3KOCUCTEMBI

[TpupoiHBIe SKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03EP.
DKocHUCTEMa XBOMHOIO MIJIN
IIMPOKOJIMCTBEHHOTO JIeca.

PackpbIBath conepxanue TEPMHUHOB U
MOHSITUI: BOAHBIE YKOCHCTEMBI,
OmoreoreHo3bl, (PUTOIJIAHKTOH,
300IJIaHKTOH, OEHTOC, TYMYC.

75



Hemoncmpayuu:

Tabruywl u cxemvl: «IKOCUCTEMA
IMPOKOJIMCTBEHHOTO JIECAY,
«IKOCHCTEMa XBOMHOIO JIecay,
«bHOLIEHO3 BOJOEMAY.

Obopyoosanue. repOapru U KOJUICKITUU
pPacTEHUN U )KUBOTHBIX,
MIPUHAJJICKAIINX K pa3HbIM
3KOJIOTMYECKUM TPyMIlaM OJHOTO BUJIA

[TpuBOAUTE IPUMEPHI IPUPOTHBIX
3KOCUCTEM CBOEW MECTHOCTH.
CpaBHUBATh Ha3€MHbIC U BOJHBIC
AKOCHUCTEMBI; OPraHU3Mbl, 00pa3yIoIIue
pasHble TpoUIeCKre YPOBHU

4.4 | AHTpOIIOTEHHBIE AHTPOIIOT€HHBIE YKOCHCTEMBI. PackpbiBaTh conepxaHue TEPMUHOB U
DKOCUCTEMBI ATpO3KOCUCTEMBI. HOHSITUI: aHTPOIIOI€HHAs SKOCUCTEMA,
VYpboskocuctemsl. bruonornueckoe u arposkocucrema, ypoo3KocucTema,
XO3SIIICTBEHHOE 3HAaYEHUE ounopasHooOpasue.
arpo’KOCUCTEM U YPOOIKOCUCTEM. XapakTepu3oBaTh arpo3KOCUCTEMBI U
bropasnoobpasue kak akrop ypOOIKOCUCTEMBI, 0COOEHHOCTH UX
YCTOMYMBOCTH SKOCHCTEM. COXPAaHEHHE | CYIIECTBOBAHUS.
OMOJIOrMYEeCcKOro pazHooOpasus [IpuBOINUTH MPUMEPBI AaHTPOIIOTEHHBIX
Ha 3eMIIe. HKOCUCTEM CBOEU MECTHOCTH, ONIUCHIBATh
Jemoncmpayuu: UX BHJIOBOM COCTaB U CTPYKTYPY.
Tabauysl u cxemol.: KATPOLEHO3Y. CpaBHUBATH COCTaB U CTPYKTYPY
Obopyoosanue: KoieKkuusa «Bpeaurenu | mpupogHbIX SKOCHCTEM H
BAKHEUIINX CENbCKOXO35MCTBEHHBIX arpo3KOCHCTEM, arpOdKOCUCTEM U
KYyJIbTYp» ypOo3KOCHCTEM
4.5 | buocdepa— VYuenune B. U. Bepnaackoro o 6uochepe. | PackpbiBath coaepkanie TEPMUHOB U
rio0anbHast ['panulibl, COCTaB U CTPYKTYpa MOHATUH: OMocdepa, )KUBOE BELIECTBO,

IKOCHUCTEMA 3EMITH

ouocdepsl. JKruBoe BElIeCTBO U €0
dbynkimn. OcodeHHoCcTH Onochepsl Kak

JTMHAMUYECKOE PAaBHOBECHE.
OuenuBath Bkiag B. M. BepHajackoro
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rJI00ATbHON 3KOCUCTEMBI.
JlnHamMuueckoe paBHOBECHE U 0OpaTHas
CBsI3b B Onocdepe.

Hemoncmpavuu:

Ilopmpemuwi: B. 1. Bepnaackuil.
Tabauysr u cxemwl: «O0ILIAsA CTPYKTYpa
o6uocdepsi», «PacnpocTpaHeHne KU3HA
B Onocgepe», «O30HOBbBIN IKpaH
ounochepb»

B CO3/laHKEe yueHusl o buocdepe.
XapakTepu3oBaTh cocTaB orocgepsl,
(GYHKIIUM )KUBOTO BeliecTBa Ouochepsl
Y ONpenessiaTh (Ha KapTe) 00JIacTu ero
HanOOJIBIIETO PACIPOCTPAH CHHUS.
[TpuBOIUTH TPUMEPHI IPOSIBICHUS

(G yHKIMI )KMBOTO BeliecTBa OMocQepsl,
OMOTreOXUMHUYECKON NIeATETbHOCTH
YeIIOBEKa.

[lepeuyucnsats ocobeHHOCTH OHOChEphI
KaK T7100a71bHOM 9KOCUCTEMBI 3eMITH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTh! BemecTs u PackpriBaTh conepkanrue TEPMUHOB U
CYIIECCTBOBAHHUSI OMOTCOXUMUYECKUE IIUKIIBI JIEMCHTOB MIOHSTHIA: TIEJIOCTHOCTH OHOCHEPHI,
o6uochepsl (yrnepona, a3ora). KPYTrOBOPOT BEIIECTB,

3oHanbHOCTH OMochepbl. OCHOBHBIC OMOreOXUMUYECKHE ITHKITBI

OMOMBI CYIIIH. AJIEMEHTOB, 30HAIBHOCTH OMoc(hephl,

Jemoncmpayuu: OHOMBI.

Tabauyst u cxemor: «KpyroBopor OnuceiBaTh KPYroBOPOT BEIIECTB,

yriaepona B 6uochepe», «KpyroBopor OMOTreOXMHUYECKUE ITUKJIIBI a30Ta U

a30Ta B IIPHPOJICH» yriaepona B 6uocgepe.
OOBSCHATH IPUUYNHY 30HATLHOCTH
ouocdepsr. [lepeuncnsats u
XapaKTEePHU30BaTh OCHOBHBIC OMOMBI
CyIIu 3eMJIA

4.7 | YenmoBeuecTBO YenopeuecTBO B Orocdepe 3emMitH. PackpriBaTh conepkanne TEPMUHOB U

B Ouocdepe 3emau

AHTPONOTCHHBIC N3MCHCHHUS
B 6nocepe. ['modanpHbIC

MOHSATHUM: aHTPOIOTEHHBIE U3MEHEHUSI,
AKOJIOTHYECKUN KPU3UC, TII00ATLHBIE

77



AKOJIOTMYECKUE POOIJIEMBI.
Hemoncmpavyuu:

Tabruyvl u cxemol: «lIpumepHbie
AHTPONIOTE€HHBIE BO3JEHCTBUS

Ha pUpoay», «Baxuenme ucTOUHNKH
3arpsi3HEHUs BO3/1yXa U TPYHTOBBIX
BO», «IlouBa — BaxkHeMIast
cocTapJsitonias onocheps», «DakTopbl
Jerpaganuu nousy», «[ lapHukoBbIi
sppexT», «DakTopsl PpaiOaAKTUBHOTO
3arpsisHeHus Ouocdepnn»; Kpacuas
kHura P®, uzobpaxkeHus: oxpaHsIeMbIX
BUJIOB PAaCTEHUI U KUBOTHBIX

POOJIEMBI.

XapakTepu3oBath OMocHepHYIO POJIb
YEJI0BEKa.

[TpuBOAUTH IPUMEPHI AHTPOMOT€HHBIX
M3MEHEHHH B Onocdepe.

OuieHuBaTh MOCAEACTBUS 3arpsA3HEHUS
BO3IYIIIHOW, BOJHOW CPEIbl, U3BMEHEHUS
KJIMMaTa, COKPAILICHUS
O6uopazHooOpasus.

DopMyaupoBaTh COOCTBEHHYIO MO3UIIUIO
10 OTHOIIEHHIO K II100aJbHBIM H
PErMOHAIIBHBIM YKOJIOTHYECKUM
npoOjieMamM, apryMeHTUPOBATh CBOIO
TOYKY 3pCHMUSI.

HaspiBaTh NpyUYuHbBI MTOSBICHUS
IIPUPOJAOOXPAHHOU ITUKH,

pacKkpbIBaTh 3HaYCHUE MpOrpecca

JUTSI IPEOI0JICHUSI SKOJIOTMYECKOTO
KpH3Hca

4.8

CocymiecTBoBaHUE
MIPUPOIBI U
YeJI0BeUeCTBa

CocyiecTBoBaHHE PUPOBI U
yenoBedyecTBa. CoxpaHeHue
OmopazHooOpa3us Kak OCHOBA
ycroruuBocT 6uochepsl. OcHOBa
PaIMOHAIILHOTO YIIPABIICHHUS
MIPUPOTHBIMHA PECYPCAMU U UX
HCIonb30BaHue. JJocTmkeHUs OMOIOrun
U OXpaHa MPUPOJIBL.

PackpeiBaTh conepxaHnne TEPMUHOB U
IIOHATUN: PALIMOHAIIBHOE
IIPUPOIOIIOJIB30BAHUE, YCTONYNBOE
pa3BUTHE, KODBOJIIOLIHS.
XapakTepu30BaTh PallMOHAILHOE
HCIIOJIb30BaHUE IPUPOIHBIX PECYPCOB;
OCHOBHBIE I10JIOKEHHS KOHIEIIIUU
YCTOMYHBOI'O Pa3BUTUSA
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Hemoncmpayuu:
Tabruywl u cxemol: «buocdepa u
YEJIOBEK»

Htoro yacos 110 TeMe 9
PezepBHOE BpeMst 2
OBILEE KOJIMYECTBO 34
YACOB I1O ITPOI'PAMME
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