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PEJIEPAJIBHASI PABOYASI IIPOT'PAMMA IO YYEBHOMY NPEIMETY
«BHOJIOT'US» (BA3OBbBIN YPOBEHD)
(npeametHas obnacTh «EcTecTBeHHO-HAYYHBIE TIPEMETDI)

HHOACHUTEJBbHAA 3AIINCKA

[Tpu pazpaboTke MporpaMMbl MO0 OUOJIOTUU TEOPETHUUECKYIO0 OCHOBY JJIsl OMPEeNICHUs MTOIX0/I0B
K (DOPMHUPOBAHMIO COJIEPKAHUS yUEeOHOTO npenmeTa «bHoIorus» COCTaBHIN: KOHIENTYalbHbIC
nonoxenuss PI'OC COO o B3auMOOOYCIOBJICHHOCTH IIeJieH, COJep)KaHus, PpPe3yJbTaToOB
o0yueHHst U TpeOOBAHUN K YPOBHIO MTOJATOTOBKH BBIITYCKHHKOB, IOJOKEHUS 00 OO0IMIUX LENAX U
MNPUHIINIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHME€ CHCTEMbl CpeaHEro oOmiero
obOpa3oBanus B Poccuiickoii Denepanuu, a Takke MOJOXKEHUs O crenuduke Ouonorum, e€
3HAYEHUM B I[IO3HAHUM >KUBOM MNpUPOABI M OOECIEUEeHUH CYIIECTBOBAHUS YEIOBEUECKOIO
obmiectBa. CoriaacHO Ha3BaHHBIM TOJ0KEHUSIM ONPEETICHB OCHOBHBIE ()YHKIIMU IPOTPAMMBI IO
OHOJIOTUH U €€ CTPYKTYpa.

[TporpamMma mo Ouonoruu Ta€T TPEINCTaBICHHE O MeNsX, 00 oOmieilt cTpareruu OOydeHUs,
BOCIIUTAHUS M Pa3BUTUS O0OydYarolIMXCs CcpeacTBaMu ydeOHoro rmpenmera «buonorusy,
ompenenseT 005A3aTeNbHOE MPEIMETHOE COJIEp)KaHHe, €ro CTPYKTYpYy, paclpelneieHue I10
pa3zenaM M TeMaM, PEKOMEHIyeMYIO IOCJIeN0BaTeIbHOCTh M3y4eHHUs yd4eOHOro marepuaia ¢
y4€TOM MEXKIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKA 00pa30BaTEIbHOTO TpOIecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUaroIXCs.

B nporpammMe mo OMOJOTHH TaKKe YUYHTHIBAIOTCSA TPEOOBaHMSA K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeMETHBIM U TPEIMETHBIM pe3yibTaraM 00y4YeHHUs B (JOPMUPOBAHUM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIILHON  JIeSITeIbHOCTH/YI€OHBIX JIEHCTBHI OOYYaIOIMXCS IO OCBOCHHUIO
coJiepKaHusl OMOJIOTUYECKOr0o 00pa30BaHusl.

B mporpamme mo Owomormm (10—11 xmaccel, 0a30BBIi YPOBEHB) pEANM30BAH IPHHIIUII
MPEEeMCTBEHHOCTH B HW3y4YeHMHM Ouosioruu, Omarojmapss 4eMy B HEW MpocMaTpuBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHWEM €CTECTBEHHO-HAYyYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMi  JMYHOCTH, DSKOJOTUYECKOTO  MBIIUICHUS,
NpPEACTAaBICHUN O 370pOBOM 0OO0pa3e KHU3HH U OEpeXHBIM OTHOIIEHHEM K OKpY’Karomen
npupoaHoii cpene. [ToaroMmy Hapsy ¢ U3ydeHneM o01IeOnOIOTHUeCKUX TEOPU, a TaKKe 3HAaHUN
O CTPOEHUM JKHMBBIX CHCTEM pPa3HOTO PaHTa M CYIIHOCTH OCHOBHBIX IPOTEKAIOMIMX B HUX
IPOIIECCOB B IPOrpaMMe 10 OMOJIOTHH YI€IEHO BHUMAHUE UCIIOIb30BaHUIO MIOTYYESHHBIX 3HAHUH
B TIOBCEJHEBHOW KHM3HM IS pEIICHUS TNPHUKIAAHBIX 3a7ad, B TOM YHCIE: TPOPHIAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMH  YEJOBEKa, MEAWKO-TEHETHMYECKOr0  KOHCYJIbTUPOBAHMUS,
000CHOBaHHS KOJOTHUYECKH IEIeCO00pPa3HOr0 MOBEICHUS B OKpY’KaIOIIeH MPUPOIHON cpese,
aHamu3a BIMSHUSA XO3SHCTBEHHOM JEATEIbHOCTH 4YEJIOBeKa Ha COCTOSIHUE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. Y CWJICHHE BHUMAaHHSA K NPUKIAJHOW HAINPAaBICHHOCTH Y4eOHOTO
npeamera «bUONIOrHs) MPOJUKTOBAHO HEOOXOIUMOCTBhIO OOecreueHHs YCIOBUM Ul pelIeHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOT0 00pa30BaHusl, KOTOpask MPeAIoiaraet
dopmupoBaHHe y OOyYarOIUMXCs CIIOCOOHOCTH afaNnTUPOBATbCS K M3MEHEHHUAM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

[Tporpamma 1o 6MOJIOTUU ABISETCS OPUEHTHUPOM JIJIsl COCTABIEHUS pabOYUX MPOrpaMM, aBTOPbI
KOTOPBIX MOTYT TIPEJIOXKHUTh CBOW BapHaHT IIOCIEAOBATEIFHOCTH HM3YYCHUS M CTPYKTYPHI
yueOHOro marepuaia, cBo¢ BUAEHHE MyTeil ¢opmupoBanus y oOydwarommuxcs 10—11 kmaccos
NPEIMETHBIX 3HAHWH, YMEHUH W CIOCOOOB Y4eOHOW NEeATENFHOCTH, a TaKKe METOJNYECKHX
pelIeHMi 3a1au BOCITUTAHUS U PAa3BUTHS CPeJICTBAMU yueOHOro npenmera «buonorusy.
buonorus Ha ypoBHe cpefHero o01iero oopazoBanus 3aHUMaeT BaxHoe Mecto. OH obecrnieunBaeT
dopmupoBaHue y oOOyd4aroIuMXcs MPEACTaBIEHUI O HayyHOW KapTHHE MHUpa, paclIupseT U
00001I1aeT 3HAaHUS O KUBOW MPHUPOJE, €€ OTIMUUTEIHHBIX MPU3HAKAX — YPOBHEBON OpTaHU3aINH
U 9BOJIIOLUH, CO3JMAET YCJIOBUS JUIS: MO3HAHUS 3aKOHOB XHBOW NPHPOJBI, (OpPMHUPOBAHUS
(YHKIIMOHATBLHOM TPaMOTHOCTH, HAaBBIKOB 3/I0POBOTO W 0€30MacHOro oOpasza JKH3HH,
HKOJIOTUYECKOTO MBIIIUIEHUS], IEHHOCTHOT'O OTHOIICHUS K JKUBOM MPUPOJIE U YETOBEKY.



bonbuioe 3HaueHne OMONOTUS MMEET TaKXKe ISl PelIeHHs] BOCIIUTATENbHBIX U Pa3BUBAIOIIMX
3aJa4 cpenHero oOmero obpa3oBaHus, couuanu3anuu oOyuarommxcs. M3ydenue Ouonoruu
ofOecrieunBaeT yCIOBUSA [UIsi (OPMUPOBAHUS HWHTEIUIEKTyaIbHBIX, KOMMYHUKAIIMOHHBIX U
WH(GOPMAIIMOHHBIX ~ HABBIKOB,  JCTETHYECKOH  KYyJIBTYypbhl, CIOCOOCTBYET  HHTETPAIHUU
OMOJIOTUYECKUX 3HAHUI C MPEICTABICHUSMU M3 JIPYTHMX Y4YEOHBIX MPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumun U reorpadun. HazpanHbie MONIOKEHUS O TPeAHA3HAYCHUH Y4eOHOTO IpeaMera
«buonorus» cocTaBMIM OCHOBY ISl OIIPEICTICHUS TOAXO0/I0B K 0TOOPY U CTPYKTYPUPOBAHUIO €TI0
COJIepKaHUsl, IPEJCTABICHHOTO B IIPOTPaMMe 110 OMOJIOTHH.

Otb6op conepkanusi yueOHoro mnpeamera «buomorus» Ha 06a30BOM YPOBHE OCYIIECTBIEH C
MO3UIUI KYJIBTYpPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYarOIIUecs JOKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUUMBbIe ISl (POPMUPOBAHMS OOIIEH KyJIbTYpbI, ONpEAESIOnne
a/ICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpY’KAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCE/IHEBHOM KH3HU U MPAKTHUECKOU AesTenbHOocTH. Ocoboe MeCTo B ATOM CHUCTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBHl COJEPIKAHUs, KOTOphIE CIy>)KaT OCHOBOH i  (OpMHUpPOBaHUS
NPEJCTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYHOW KapTHUHE MHpa U LEHHOCTHBIX
OpPHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONINX I'YMaHU3AIUNA OMOJIOTHYeCKOro 00pa3oBaHusl.
CTpyKTypHpOBaHUE COJIEpKaHUs ya1eOHOT0 MaTepuaa B IporpaMmme o OUOIOruH OCYIIECTBICHO
C Y4ETOM IPHOPHUTETHOTO 3HAYCHUS 3HAHUH 00 OTIMYUTEIBHBIX OCOOSHHOCTSX JKUBOU MPUPO/IBI,
0 €€ ypOBHEBOIl OpraHu3alMyd W HBOJIOLUU. B COOTBETCTBUU C 3TUM B CTPYKType y4eOHOTO
npeameTa «bruosorusy BBIJCIECHBI CISAYIONINE COACpKATEIbHBIC JIMHUH: «bUONOTHs Kak HayKa.
Metonsl HayyHOro mosHaHus», «Kierka kak Owuonoruueckas cuctema», «OpraHusm Kak
Ouwonoruveckas cucrema», «CucreMa W MHOTOOOpa3We OPraHHYECKOTO MHPay, «IBOJIOIUS
YKUBOU MPUPOABD, « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTHY.

Heapr wusyuenusi yueOHOro mnpenmera «buonorus» Ha 0a30BOM YpPOBHE — OBJaJICHUC
00y4JalmMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIOJIb30BaTh 3TU 3HAHUS Ui TPAMOTHBIX JIEWCTBHI B
OTHOIIEHUH 0OBEKTOB KMUBOW MIPUPOJIBI U PEIICHUS PA3IUYHBIX JKU3HEHHBIX TPOOIIEM.
Hoctmwxkenne 1end wu3ydeHuss yueOHoro mpeamera «buosorus» Ha 0a30BOM ypOBHE
o0ecrnieunBaeTcs pelIeHrueM CIeIYIOINX 3a1a4:

OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbI 3HAaHUM O OHMOJOTUYECKHX TEOPUSIX, YUCHHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, MpaBWIaX, CIyXKalldX OCHOBOM g  (GopMUpPOBaHUs
MPEACTABICHUN O €CTeCTBEHHO-HAYYHOW KapTUHE MHUpa, O METOJaxX HAy4YHOIro ITO3HAHUS,
CTPOEHUHM, MHOTOOOpa3HMH U OCOOCHHOCTSX MXHBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3allvy,
BBIJTAFOIINXCSI OTKPBITUSX U COBPEMEHHBIX UCCIICIOBAHHSIX B OMOJIOTHH;

dopMupoBaHue y OOy4yaroUIMXcs T[MO3HABATENbHBIX, MHTENIEKTYAIbHBIX U TBOPYECKUX
CITOCOOHOCTEN B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAYYHBIX B3TJISJIOB,
UeH U MOIX00B K U3yUEHUIO KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIiy;

CTAHOBJICHHE Yy OOydYaromuxcsi oOuiel KyabTypbl, (PYHKIIMOHAIBHOW TPaMOTHOCTH, Pa3BUTHE
YMEHHH OOBSCHSATH U OLIEHUBATH SIBJICHUS OKPYXKAIOIIETO MUPA KMUBOW MPUPOJIBI HA OCHOBAHUU
3HAHWH U OTIBITA, MOJIYYCHHBIX TP U3YUCHUH OMOJIOTHH;

dbopMupoBaHUe Yy 00yUarOMINXCS YMEHUHN WLTIOCTPUPOBATH 3HAUECHHE OMOOTHYECKUX 3HAHUH B
MIPAKTUYECKON JIEATSIIPHOCTH YEJIOBEKA, PAa3BUTHU COBPEMEHHBIX MEIUIIMHCKHX TEXHOJOTHH U
arpoOHUOTEXHOIIOTUI;

BOCIIUTaHHE YOEKJIEHHOCTH B BO3MOXXHOCTH IIO3HAHUS YEJIOBEKOM JKUBOW IMPHUPOJIHI,
HE00X0IUMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOICHHUS STHUECKUX HOPM MPH MPOBEICHUU
OMOJIOTHYECKUX UCCIIEIOBAaHU;

OCO3HAaHHE IEHHOCTH OWOJOTHYECKUX 3HAHWW [UIsl TOBBIIMICHUS YPOBHS OKOJIOTHYECKON
KyJbTYPBI, JUTsl QOPMHPOBAHKS HAYYHOTO MUPOBO33PECHHUS; TPUMEHECHUE MPUOOPETEHHBIX 3HAHUI
¥ YMEHHH B MOBCETHEBHOM KU3HU JJIsl OLIEHKH TIOCIEICTBUI CBOEH NESTEIbHOCTH IO OTHOIIIEHUIO
K OKpYXKalIlel cpene, COOCTBEHHOMY 3J0pPOBBIO, OOOCHOBaHHWE U COOJIIOJIEHHWE Mep
npoduIaKkTUKu 3a00JIeBaHUN.



B cucreme cpemnero o6miero oOpa3oBanusi «buosorusi», mzyuaemass Ha 0a30BOM YypOBHE,
ABIACTCA OGHS&TGHBHBIM y‘IQGHBIM npeaMeToM, BXOIAAIIHMM B COCTAaB HpCI[MeTHOﬁ OGJI&CTI/I
«EcTecTBeHHO-HAYYHBIC ITPEIMETHI.

OO11ee 9nCII0 9YacoB, PEKOMEHIOBAHHBIX I H3y4ueHUs: Ononoruu — 68 gacos: B 10 kimacce — 34

yaca (1 gac B Henenmto), B 11 knacce — 34 yaca (1 gac B HeAeIO).

COJAEPKAHUE OBYYEHUA
10 KUIACC
Tema 1. Bnosorus kak Hayka.

buonoruss kak Hayka. CBs3b OHMOJOTMH C OOIIECTBEHHBIMHM, TEXHHYECKUMH U JPYyTHUMU
€CTECTBEHHBIMU HayKaMu, Quiiocoduei, 3TUKON, 3cTeTHKON U mpaBoM. Ponb Ouonoruu B
dbopMUPOBaHUN COBPEMEHHOM Hay4HOI KapTUHBI MUpa. CucTemMa OMOJIOTHYECKUX HaYK.
MeToapl TO3HAHMS JKUBOM MpHUPOAbI (HAONIOIEHUE, SKCIEPUMEHT, OIMCAaHUE, H3MEpEeHHe,
KJaccuukanus, MOJAEITHMPOBAHNUE, CTATUCTHYECKAsE 00pabOTKa JaHHBIX).

JleMoHCTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H.K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOoABI TTO3HAHUS KUBOW TIPUPOIBI».

JlabopaTopHble M NpakTHYeCKHEe PadOThI:

IIpakTuyeckas padora Ne 1. «Mcnonp3oBaHWe pas3iIMyYHBIX METOJOB MPU  HU3YYEHUH
OHOJOTUYECKHX O0OBEKTOBY.

Tema 2. JKuBble cucTEMBbI M UX OPraHU3aAI AN

JXKussie cuctemsl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: ononoruu. OTIu4re KUBBIX CHCTEM OT
HEOPraHUYECKON MPUPOBI.

CaolicTBa OnocucTeM M MX pa3HooOpasue. YPOBHU OpraHu3aluu OMOCHCTEM: MOJEKYJISPHBIH,
KJICTOYHEIH, TKaHEBEIH, OpraHu3MEHHBIM, MOMYJISIUUOHHO-BUI0BOM, 3KOCHCTEMHbII
(buoreoneHOTHYECKHI ), OMOC(EPHBIN.

JdemoHcTpaumuu:

Tabmuie! u cxeMbl: « OCHOBHBIE TPU3HAKY JKU3HWY, « Y POBHU OpraHU3aIMH KUBOI MPUPOIBI».
O6opynoBanue: mojaens Mosekysbl JTHK.

Tema 3. XuMHYECKHI COCTAB U CTPOCHHE KJICTKH
XHMMHUUYECKUH COCTAB KIETKH. XMUMUYECKUE DJIEMEHTBI: MaKpO3JIEMEHTBI, MUKPO3JIEMEHTEL. Bona
Y MUHEpaJIbHBIE BEILECTBA.

@YHKIMY BOJbI U MUHEPAIbHBIX BELECTB B KieTke. [loanep:kanne ocMoTHYECKOTrO OasiaHca.

benku. CocraB u crpoeHue OenkoB. AMHUHOKHMCIOTHI — MOHOMepHI OenkoB. HesameHumbie u
3aMEHUMbIC aMUHOKHCIOTHI. AMUHOKHCIIOTHBIN COCTaB. Y POBHH CTPYKTYPhI O€TTKOBON MOJIEKYJIBI
(mepBUYHasl, BTOpUYHAsI, TPETUYHAS M YETBEPTUYHAS CTPYKTYpa). XUMHUUYECKHE CBOMCTBA OEIKOB.
buonoruueckue ¢pyHKIUU OEIKOB.

®epmeHTl — Ouosiorndyeckue Karanuzartopel. CrTpoeHue (epMeHTa: aKTHUBHBIM IIEHTD,
cyocrpatHas  crenuduuHocth. Kodepmentsl. Butamuubel.  Oriauuusts  (epMEeHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aToOpPOB.



VYrneBonapl: MOHOcaxapuabl (TJIIOKO3a, puOoO3a M Ae30KcupuOo03a), aucaxapujbl (caxaposa,
JaKTO3a) W MoNucaxapuabl (Kpaxmal, TJUKOTeH, IeJuitoio3a). buomornueckue ¢(yHKIMH
YTJIEBOJIOB.

Jlununer: Tpurauuepuabl, Gochonunuasl, crepouasl. ['mapoduibHo-THAPOdOOHBIE CBOMCTBA.
buonoruueckue pynkuuu aununoB. CpaBHEHHE YIIIEBOAOB, OCIKOB U JTUIUA0B KaK UCTOYHUKOB
SHEPTUHU.

Hyxneunossie kucnotel: JIHK u PHK. Hykneornasl — MOHOMEpPBI HYKJIEHMHOBBIX KHCIIOT.
Crpoenne u ¢ynkmuu JJHK. Crpoenne m dynkmum PHK. Buger PHK. AT®: crpoenue u
GyHKIHH.

[lutonorus — Hayka o kjerke. Kierounast Teopust — mpumep B3aMMOACHCTBUS UAeH U (HaKTOB B
Hay4YHOM IT03HAHUU. MeTObl U3yUEHHUs KIIETKU.

Knerka kak 11eJIoCTHast KWUBas CHCTEMA. O6H_II/IG MMPU3HAKN KIJICTOK: 3aMKHYTasA HapyXKXHasd
MeM6paHa, MOJICKYJIbI I[HK KaK TeHETHYECKUI alrrapar, CuCTCMa CUHTE3a Oeka.

Tumbl  KJIETOK:  dyKapuHOTHYecKas W  mpokapuoThueckas. (OcoOEHHOCTH  CTPOCHUS
npokapuotTuyeckoil kiuetku. Kinerounas crenka 6akrepuil. CTpoeHUE dyKapuOTHUECKON KIIETKU.
OcCHOBHBIE OTINYUS PACTUTEIbHON, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAas CTEHKAa, IJIMKOKAIMKC, HUX (QyHKIHH.
[Tnazmatuueckass memOpana, e€ cBoiictBa W (ynkimuu. [lurorazMa um e€ OpraHOHIBL
OnnomemOpanubie opranouabl kietku: JIIC, anmapar ['onbmku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHOMABI KJIETKA: MUTOXOHIPHUH, IIIAaCTUABL. IIponcxoxkaeHnne MUTOXOHAPUN U Iu1acTul. Buasl
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKH: PHOOCOMBI, KJIETOYHBIA IIEHTP, HEHTPHOJH,
PECHUYKH, KIyTUKU. DyHKIIMY OPraHOUI0B KIETKU. BriaroueHus.

SAnpo — perynsaTopHblii HeHTp kieTkd. CTpoeHue snpa: siiepHas 000J10YKa, Kapuoriazma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcIIOpPT BEIECTB B KIIETKE.
JleMoHCTpanum:

[Toptpertsi: A. JleBenryk, P. I'yk, T. llIBann, M. [llneitaen, P. Bupxos, [Ix. Yorcon, ®@. Kpuk, M.
VYunkunc, P. ®panxinn, K.M. bap.

JAuarpammbl: «Pacnipenenenne XuMUYECKUX 3JIEMEHTOB B HEXKUBOW Mpupoae», «Pacnpenenenune
XUMHYECKHUX PJIEMEHTOB B dKHUBOU MPUPOJIEN.

Tab6auubl 1 cxemsl: «[leproanyeckas TabIMIA XUMUYECKUX JIEMEHTOBY, «CTPOCHUE MOJIEKYJIBI
BONbl», «buocuntes Oenka», «CrpoeHue Mojekyisl Oenka», «CTpoeHue QepmeHTay,
«Hyxknennossie kucnotsl. JJHK», «Ctpoenune monekynsl AT®», «CtpoeHne 3ykapHOTHUECKON
KIeTKn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHHE pacTUTENbHOW KIETKW», «CTpoeHue
IPOKapUOTHYECKON KIEeTKW», «CTpoeHue siipa KIETKN», « YTIEBOAB), «JIUmuas».



OOGopynoBaHue: CBETOBOH MHUKPOCKOI, OOOpyAOBaHHE [JIi TIPOBEICHUS HAOIIOJECHUH,
U3MEpPEHUH, 3KCIIEPHUMEHTOB, MUKPOIIPENapaThl PacTUTEIbHbBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble H NpaKkTH4YecKHe padoThi:

JlaGopatopHnast pabota Ne 1. «M3yueHne KaTaIUTHUECKOW aKTHBHOCTH (PEPMEHTOB (Ha MpUMEpe
aMUJIa3bl WIKM KaTanas3bl)y».

JlaGopaTtopHas padota Ne 2. «/3yueHue CTpoeHHsI KJIECTOK PaCTCHHM, )KUBOTHBIX U OaKTepUi TTOJT
MHUKPOCKOIIOM Ha FTOTOBBIX MUKPOIIpENapaTax U X OMUCAHHEY.

Tema 4. ’KusHenesTeJbHOCTH KJIETKH

OOmeH BemiecTB, WM MeTaboIM3M. AccUMUNAIUS (TUTACTUYCCKUI OOMEH) M JTMCCUMUIISIIUS
(oHepreTuyeckuii oOMeH) — JBE CTOPOHBI €IMHOrO Mpouecca Merabonuzma. Ponb 3akoHOB
COXpPaHEHHUS BELIECTB U SHEPTUU B TOHUMAaHUU MeTaboIn3Ma.

Tumbr oOMeHa BenecTB: aBTOTPOHBIN U TeTepoTpodHbIA. Poib hepMeHTOB B 0OMEHE BEIIECTB U
[IPEBPALLIEHUH SHEPTUU B KIIETKE.

®orocunrtes. CBetoBas U TeMHOBas (a3sl poTocuHTe3a. Peakiuu potocunTesa. IdhHeKTUBHOCTH
dorocunTe3a. 3HaueHue (GOTOCHHTE3a AJIs KU3HU Ha 3emuie. BrnusHue ycrnoBuil cpeasl Ha
dboTocuHTE3 U CIIOCOOBI MOBBIIIEHUS €0 MPOJTYKTUBHOCTH Y KYJIBTYPHBIX paCTCHUI.

XeMocHuHTe3. XeMOCHUHTE3UpYIolue OakTepun. 3HaueHue XEMOCUHTE3a JUIs )KU3HU Ha 3eMJle.

OHepreTuyecknii oOMeH B KieTke. PaciiernieHue BelecTB, BBIJECICHHE M aKKyMYJIMpPOBAaHUE
SHEPrMM B KJETKE. JTambl 3HEpreTndeckoro obmeHa. [nmkomus. BpoxeHue M ero BUJBIL
Kucnoponnoe okwucieHue, wid KiIeTOYHOE abixaHue. OkuciauTelnbHOe (ocopHiInpoBaHUE.
D¢ hHEeKTUBHOCTH IHEPTETUIECKOTO 0OMEHa.

Peakiun matpuunoro cunresa. I'enetnueckas nnpopmanus u JJHK. Peanuzauus renernyeckoit
uHpOpMaLny B KIeTKe. | eHeThuyeckuii Ko 1 ero cBoiicta. TpaHCKpUNIIMS — MATPUYHBIA CUHTE3
PHK. Tpancnsiuus — 6uocunres Oenka. Jtansl Tpancisuuu. KoaupoBanue aMuHOKUCIOT. Ponb
pubocom B OMocuHTE3€e OelKa.

Heknerounsie ¢opmbl xu3Hu — Bupychl. Mcropust otkpeitus BupycoB (.M. VBaHOBCkuii).
OcoOeHHOCTH CTpOEHHsI M KM3HEHHOro IMKJa BUpycoB. baktepmodaru. bonesnu pacrenwit,
KUBOTHBIX M Y€JIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc ummyHoneduuura denoseka (BUY) —
Bo30yautens CIIMJla. OOpaTHas TpaHCKpUIIUs, peBepTraza M uHTerpasa. IIpodunakruka
pacrpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUM.

JdemoHcTpaumuu:
[Toprpetsr: H.K. Konsuos, /I.1. UBanosckuii, K.A. Tumupszes.

Ta6aunbl u cxembl: «Tunel nutanus», «Metabonusm», «MUTOXOHAPHUSY, « DHEPreTUUECKUN
oOMen», «Xnopomact», «Dortocunres», «Ctpoenne JJHK», «Crpoenne u pyHKIMOHUPOBaHKE



reHa», «Cunte3 Oenka», «['eHetmueckuii kom», «Bupyce», «bakrepuodarn», «CtpoeHue u
*u3HeHHbIH uki Bupyca CI11/]a, 6aktepuodara», «Pernumkarus JJHK».

O6opynoBanue: monenu-anmrkanuu «Y aoenne [JHK u tpanckpunusy, «buocunres 6enkay,
«CtpoeHnue kineTkn», Mmosienb ctpyktypsl JJHK.

Tema 5. PasMHoOKeHHe U MHANBHAYaJbHOE Pa3BUTHE OPraHU3MOB

Knerounblii 1Mk, WM OSKU3HEHHBIM 1wk kieTku. Mutepdasza u mutos. [lIporeccsr,
npoTekaromue B uHTEpdasze. Permmukanus — peakunss marpuyHoro cuntesa JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIH HAa0Op — KapHOTHUIL. J[MIUIOWIHBIA W TarIOWAHBIA XPOMOCOMHBIC
HaOopbl. Xpomatuasl. LluTonoruueckre OCHOBBI Pa3MHOXKEHUS U MHIWBHUIYalbHOTO Pa3BUTHUS
OpraHU3MOB.

I[CJ'IGHI/Ie KIICTKH — MMTO3. CTaI[I/II/I MHTO34. Hpoueccm, IMPOUCXOAAINNE Ha Pa3HbIX CTaAUAX
MHTO3a. bHonorundeckuii CMBICI MHTO3a.

[Tporpammupyemasi ru0esb KIETKH — aromnTo3.

@opMbl pa3MHOXKEHHUsSI OPTaHU3MOB: Oecrojioe W MHojIoBoe. Buipl Gecrosoro pasMHOXKEHHS:
JIeJICHne Ha/BOE, ITOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOPa30BaHME, BEreTaTUBHOE
pasMHOXkeHue. VIcKkycCTBEHHOE KJIOHUPOBAaHHE OPraHU3MOB, €r0 3HAUCHHE JJIs1 CEJICKIUH.

[TostoBoE pa3MHOMXKEHUE, €T0 OTIMYHS OT OECIIOIIOTO.

Meiios. Craguu Meiiosa. [Iporecchl, mpoucxoasimue Ha cTaausx meiosa. [loBenenrne xpomocom
B Meito3e. Kpoccunrosep. buonornueckuii CMbICII U 3HAYEHHUE MEN03a.

'amerorenes — mpomecc 00pa3oBaHMS IOJNOBBIX KJIETOK Yy JKMBOTHBIX. [l0JIOBBIE >Kene3bl:
CEMEHHHMKHU U sSMYHUKH. OOpa3oBaHHWE W PA3BUTHE IMOJOBBIX KIETOK — ramMeT (CrnepMmaro3ouj,
AllleKJIeTKa) — crhepMaToreHe3 M ooreHe3. (OcCOOEHHOCTHM CTpOEHHS SHLEKIETOK U
crniepmaTto3zonioB. Omnonorsopenue. [laprenorenes.

WnauBuayanbHoe pa3BUTHE (OHTOreHE3). DMOpPHOHAIBHOE pa3BUTHE (IMOpHOreHes). OTarbl
3M6pI/IOHaJ'IBHOFO Pa3BUTHA Y TO3BOHOYHBIX JKMBOTHBIX! )IpO6J'[eHI/I€, racTpyjsanus, OpraHoOrcHes.
[ToctamOproHanbHOE pa3zBUTHE. THIMBI MOCTIMOPHOHAIBHOTO PA3BUTHA: NPSMOE, HENpsIMOe
(munHOYHOE). BnusiHMe cpeabl Ha pa3BUTHE OPraHHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATh
BPOXKJIEHHBIE YPOJCTBA.

Poct m pasButne pacreHuil. OHTOTr€HE3 ILBETKOBOTO PACTEHMs: CTPOEHUE CEMEHH, CTaJuu
pa3BUTHS.

JleMoHCTpanum:

Tabmumpl u cxembl: «DOpMBI Pa3MHOKEHUSI OpPTraHU3MOBY», «JIBOITHOE OIUTIOMOTBOpPEHHUE Y
[[BETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE pacTeHUI, «Jlenenue KIeTku GaKTepuiny,
«CtpoeHne TMOJIOBBIX KIETOK», «CTpoeHHe XpoMocoMbl», «KineTouHbli nukim», «Pemnukarms
JHK», «Muros», «Meiio3», «IIpsiMoe u HenpsiMoe pa3BUTHEY, «] aMeTOTreHe3 y MIIEKOMUTAOLIUX
1 4yesnoBekay, « OCHOBHBIE CTaJIMU OHTOTEHE3a.



Oo6opynoBanue: MUKPOCKON, MUKpoIpenaparsl «CepMaTo30U1bl MIECKOMUTAIOIIETOY,
«SlinexneTka miuekonuTaromero», « Kapuokunes B KJIeTkax KOpeIka JIyKa», MarHUTHast
MoIeTb-anruKanus «Jlenenne kinetkm», moaens JJHK, Moxens MeTadazHoit XpoMOCOMBI.

JlabopaTopHble U NpaKkTHYecKue padoThl:

JlaboparopHnas padota Ne 3. «HabmroneHre MuTo3a B KJIeTKax KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIPEnapaTax.

JlaboparopHuas pabota Ne 4. «M3yueHne cTpoeHuUs MOJIOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacsiencTBeHHOCTh M H3MEHYHMBOCTH OPraHM3MOB

[Ipenmer u 3amaun reneTuku. Victopust pa3BuTus reHETUKH. PoJib TUTOIOTHMU ¥ SMOPUOIIOTHY B
CTaHOBJICHUU TEHETUKU. BKIIa] pOCCHICKUX M 3apyOeKHBIX YUYEHBIX B Pa3BUTHE TECHETHKHU.
Mertoapl reHEeTUKH (THOPHUIOIOTUYECKUNM, HUTOTCHETHYECKUN, MOJICKYJISAPHO-TCHETHUYECKUH).
OCHOBHBIE TEHETHMYECKHE TOHATHS. ['eHeThueckas CHMBOJIMKA, HCIOJb3yeMas B CXeMax
CKpEILMBaHUM.

3aKOHOMEPHOCTH HACIEOBaHUsl MPU3HAKOB, ycTaHoBJeHHbIE ['. Mennenem. MoHorubpunnoe
CKpeIIUBaHue. 3aKOH eMHO00pa3us THOPHUIOB MIEPBOTO MOKOJICHHS. [IpaBmiio JOMUHUPOBAHUS.
3aKkoH paciieryieHus mnpu3HakoB. [mmore3a umcrtorel ramer. [lomHoe U HemosiHOE
JIOMUHUPOBAHUE.

JurubpugHoe  CKpelIuBaHHE. 3aKkOH  HE3aBUCUMOIO  HAcJIEJJOBaHMUS  IPU3HAKOB.
LluToreHeTHUECKNEe OCHOBBI JUTHOPHUIHOTO CKPEIIMBaHHA. AHAIM3UPYIOIIEEe CKPEIIMBaHHE.
Hcnonp30BaHne aHAM3UPYIOIIETO CKPEIIMBAHUS [IJIsl ONIPEIeIeHHsI TEHOTUIIA OCOOU.

CueruieHHoe HacienoBanue npusHakoB. Pabora T. Moprana 1mo cuersieHHOMY HacjeJI0BaHHUIO
reHoB. Hapyienue cuernuienns reHoB B pe3yJibTaTe KpOCCHHIOBEPA.

XpoMOCOMHasI TEOPHS HACIIEACTBEHHOCTH. | eHeTHYECKHEe KapThI.

I'eneruka mosa. XpoMOCOMHOE OMNpefesieHne moja. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHsie W reTeporaMeTHbie OpraHuW3Mbl. HacimemoBaHue TpPH3HAKOB, CIETUICHHBIX C
MIOJIOM.

N3meHunBOCTh. BUabl M3MEHUMBOCTU: HEHACJIEACTBEHHAs M HACIEACTBEHHasd. Ponb cpeasl B
HEHACJIEJICTBEHHOW HW3MEHYMBOCTH. XapaKTepUCTHKa MOJU(PUKALMOHHON HW3MEHUYUBOCTH.
Bapuanuvonsslil psa 1 BapuanvoHHass kpuas. Hopma peaknuu npusnaka. KonnyecTBeHHbIE 1
KaueCTBEHHbIE MIPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAM(PUKALMOHHON N3MEHYUBOCTH.

HacnencTtBeHHas, Wiy reHOTHITHYECKAs, H3MEHUYNBOCTE. KoMOMHATHBHAS N3MEHYHMBOCTEL. Melios
¥ TIOJIOBOHM TMPOIECC — OCHOBAa KOMOMHATHBHOM M3MEHYMBOCTH. MyTalimoHHAsh M3MEHUYHUBOCTb.
Knaccudukanus myTaruii: rTeHHbIE, XpOMOCOMHbIE, T€HOMHbIE. YacToTa U MPUYUHBI MYyTaIUM.
Myrtarennsie (HakTopbl. 3aKOH TOMOJIIOTUYECKUX PSAAOB B HACIEICTBEHHON m3MeHunBocTH H.I.
Basurosna.

BHeflﬂepHaﬂ HaCJICACTBEHHOCTh U UBMCHYHNBOCTbD.



I'enetuka wyenoBeka. Kapuotunm yenoBeka. OCHOBHBIE METOJbl TE€HETHUKH YEJIOBEKA:
TeHEeaIOTUYECKUH, OJIM3HENOBbIN, IUTOTCHETUYECKUH, OMOXUMHUYECKHA, MOJEKYJISIPHO-
reHetudyeckuii. CoBpeMEHHOE OIpeeNIeHUEe TEeHOTHUIIA: TOJHOTCHOMHOE CEKBEHHUPOBAHMUE,
TeHOTUIIUPOBaHKE, B ToM uucie ¢ nomomipio I1[[P-ananusa. HacnencTBeHHbie 3a0oiieBaHuUs
YelOBeKa: TeHHBbIe OoJie3HH, OOJE3HM C HACJICACTBEHHOW  MPeapacroyioKeHHOCTHIO,
XpoMocoMHBIe Oosie3HH. ComaThdeckue | TeHepaTuBHbIe MyTanud. CTBOJIOBBIC KIICTKH.
[TpuHIIMIIBI 310pOBOTO OOpa3a >KU3HHU, JUATHOCTUKH, MPO(OUIAKTHKNA M JICUCHUS TEHETHYECKHUX
Oosie3Heil. MenuKO-TeHETHYECKOe KOHCYJbTUPOBAHUE. 3HAUCHHUE MEIAUIIMHCKOW TCHETHKU B
MIPEAOTBPAICHUH U JICUCHUH T€HETHICCKUX 3a00JICBaHUI YeIOBEKaA.

JdemMoHcTpanuu:

[Toptpetsr: I'. Menpnens, T. Mopran, I'. ne ®pu3, C.C. YerBepukon, H.B. Tumodees-Pecorckuii,
H.W. BaBuios.

Tabaunbl u cxeMbl: «MOHOTUOPUIHOE CKPELIMBAHUE U €70 LIUTOT€HETHYECKAsi OCHOBA», «3aKOH
pacuienieHuss U €ro IUTOI€HeTHYEecKash OCHOBa», «3aKOH YHUCTOTHI ramer», «JluruOpuiaHoe
cKkpeluBaHue», «LluTonornyeckre OCHOBBI AMTMOPUIHOTO  CKpeliMBaHUs», «Meios3y,
«B3aumogelicTBue anienpHbIX TEHOB», «l'eHeTndeckue KapThl pacTeHUll, >KUBOTHBIX U
yejoBeka», «l'eHeTHKa mona», «3aKOHOMEPHOCTH HAaclel0BaHMs, CLEIUIEHHOIO C II0JOMY,
«Kapuotunsl dYenmoBeka W KUBOTHBIX», «Buasl wu3aMeHunmBocTm», «MoanudukannonHas
U3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropay, «l'eHeTHuka rpynn KpoBu», «MyTalloHHas
WU3MEHYUBOCTDY.

OOopynoBanme: Mojenu-anmvkanuu — «MoHorubpugHoe — ckpewuBaHuey», «HemonHoe
JOMHUHHUpOBaHME», «JlurmbpuaHoe ckpemuBaHue», «llepekpéct xpomocom», MHKPOCKON U
MuKponpenapat «Jpo3oduna» (Hopma, MmyTanuu (HOpMbI KPBUILEB U OKPACKH Tea), repoapuit
«I"opox MOCEeBHOW.

JlabopaTopHble 1 NpaKkTHYeCKHE PAdOThI:

JlaGopatopHass pabota Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTMOPUIHOTO U JAMTHOPHIHOTO
CKpEIIMBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIIPENapaTaxy.

JlaGopatopHass pabota Ne 6. «M3ydyenue MoIM(UKAMOHHOW H3MEHUMBOCTH, IOCTPOEHHE
BAPHALMOHHOTO Ps1/1a ¥ BAPUALIMOHHON KPUBOIY.

JlaGopatopHas pabota Ne 7. «AHanmu3 MyTaluii y 1po30(uiisl Ha FOTOBBIX MUKpOIpEnapaTax.
[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIU3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cenexkuusi opranu3moB. OCHOBBI OMOTEXHOJIOTUH

Cenekuusi Kak HayKa W TpoOIECcC. 3apOoKJICHHE CENEeKIMU W aomectukanus. Ydenue H.UA.
BaBmioBa o 1HeHTpax NPOUCXOXKIEHUS M MHOT000pas3us KyJIbTYPHBIX pacTeHuild. LleHTpsl
MPOUCXO0KICHUS TOMAITHUX KUBOTHBIX. COpT, MOPO/A, ITAMM.

CoBpeMeHHbIE METO/IbI CeNIeKIIMU. MaccoBbIil U MHANBUAYAIbHBINA OTOOPHI B CENEKIIMU PAaCTeHUI
U KUBOTHBIX. OlEeHKa sKcTepbepa. biIM3KopoJACTBEHHOE CKpeluBaHue — WHOpuauHr. Ymncras
auHus. CKpellMBaHUE YHUCTHIX JUHMUA. ['ereposuc, mnm rubpunHas cuia. HepoactBenHoe
ckpeuBanue — ayTOpunuHr. OtmanéHHas rubpuamzanus u e€ ycnexu. VICKyccTBEHHBIN



MyTareHe3 M IOJIy4€HHE MOJUIUIONJOB. JlOCTHXKEHMs CENeKLUUU pacTeHUl, XUBOTHBIX U
MHUKpPOOPTaHHU3MOB.

buorexHosoruss Kak OTpacib NpOU3BOACTBA. ['€HHas WHXKEHepus. OTanbl CO3JaHUs
pekomOunantHoi JIHK wm Tpancrennsix opranu3moB. Kierounas wumxeHepus. Kierodnsle
KYJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHui. KiloHupoBaHHe BBICOKOIIPOYKTUBHBIX
CENIbCKOXO3SHUCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHE M OSTHYecKue mnpodiemel. MO —
TeHETUYECKU MOIU(PHUIMPOBAHHBIE OPTaHU3MBI.

JdemoHcTpanuu:
IToprpersr: H.W. BaBunos, 1.B. Muuypus, I'./[. Kapneyenko, M.®. lBaHoB.

Tabmuubl 1 cxembl: KapTa «L{eHTpbl TPOUCXOXKAECHUS U MHOTO0Opa3us KyJIbTYPHBIX PACTCHUN,
«Ilopogpl  mOMamHMX  JKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OtrnanéHHas
rubpuam3anusy, «Paborel akagemuka M.D. HsanoBay, «llomummonaus», «OOBEKTHI
OouorexHonorun», «Kierounsle KylabTypbsl U KIOHUpOBaHUE», «KOHCTpyupoBaHue u nepeHoc
TEHOB, XpPOMOCOM).

O6opyoBaHue: MyJISDKM II0JI0B M KOPHEILIOI0B AUKUX (OPM U KYJIBTYPHBIX COPTOB PACTEHUH,
rep6apuii «CenbCKOX03HCTBEHHBIE PACTCHHS.

JlaGopaTopHble H NpaKTH4YecKHe padoThi:

Ikekypeusi «OCHOBHbIE METOABl W JOCTHUKECHHS CENEKIMH PACTeHHH U IKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEILTUYHOE
X035IUCTBO, 1a0OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO ILIEHTPA)».

11 kiaace
Tema 1. DBoJTIOIIUOHHAA OUOJIOTHUA

Hpe,[[HOCBIJ'IKI/I BO3HHUKHOBEHHS SBOJIOLIMOHHOMN TCOpHU. 9BOJ’IIOI_II/IOHH8.$I TCOpHUA U e€ MECTO B
ouonorun. Biausuaue ABOJIIOLMOHHOMN TCOPHUU HA PA3BUTHUC OHOJIOTHUH U APYTrux HayK.

CugerenscTBa 3BOMIONMU. [laneoHTOIOrMYECKHE: MOCIEI0BATENBHOCTh HOSABICHHUS BUIOB B
MAJICOHTOJIOTUYECKON JIETONUCH, TIepexoaHble ¢opMbl. buoreorpaguueckue: cxoAacTBo u
paznuuue ¢ayH 1 prop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHUECKUE: CXOJCTBA M pasinyMsi SMOPHOHOB pa3HBIX BHUJIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHBIE, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX MMyTEeH Y BCEX OPraHU3MOB.

OpomonmonHas teopus Y. lapsuna. [Ipeanocslnky BOZHMKHOBEHUs AapBUHU3MA. J[BHKylue
CHWJIBI 3BOJTIOIIMHM BUOB 110 JlapBUHY (M30BITOYHOE pa3MHOKEHHE MPU OTPaHUYEHHOCTH PECYPCOB,
HeonpeaenéHHas N3MEHYUBOCTb, 60pb0a 3a CyIECTBOBAaHHUE, ECTECTBEHHBII 0TOOD).

Cunternyeckas Teopust 3Botorun (CTI) u e€ 0OCHOBHBIE TIOJOKEHHUS.

MukposBosmtonus. [Tonmynsiiusa kak eIMHUIA BUAA U YBOJIFOLIHH.



JBwxymue cuibl ((pakropel) SBOJIOLMU BUAOB B Impupoae. MyTalMoOHHBIH mporecc Hu
KOMOWHATHBHAsI ©3MEHYMBOCTH. [lomyIsimoHHbIe BOJHBI U Apeiid reHoB. 301U u Murparus.

EcrecTBenHbIi 0TOOp — Hanpassomuii Gpakrop 3Bororuu. @OpMbI €CTECTBEHHOTO 0TOOpA.

[TprcnocoO0neHHOCTh OPraHU3MOB KaK pe3yJbTaT 3Bojiouuu. [Ipumepsl mpucrnocoOieHuit y
OpraHu3MoB. ApoMOp(O3bl U UAN0AAANITALIUH.

Bun wu BumooGpazoanue. Kpurepuu Buma. OcHOBHble (opmbl  BUA00Opa30BaHUS:
reorpagpuueckoe, IKOJIOTHIECKOE.

MakposBomrorsi.  DopMmbl  HBOIMIONUH:  (PHIETHYECKAs,, JUBEPreHTHAs, KOHBEPIreHTHAs,
napasuienpHas. HeoOpaTuMocCTh 3BOMIOIMH.

[TporcxokaeHHEe OT HeCHeIHATM3UPOBaHHBIX NpenkoB. I[Iporpeccupyromas crenuain3aius.
AnantvBHas paayanus.

JleMoHCTpanum:

[Toprpetsr: K. JIunneit, JK.b. Jlamapk, Y. lapBun, B.O. KoBanesckuii, K.M. bap, O. I'exkens, .
Mrosnnep, A.H. CeBeprios.

Tabmuupl u cxembl: «Pa3BuTHe OpraHM4eckoro mMupa Ha 3emie», «3apOoJblIM M03BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «Popmbl 60pbsObI 3a cyliecTBOBaHUE», «EcTecTBeHHBIN 0TOOPY,
«MHoroobpa3ue copToB pacTeHMil», «MHoroobpasue nopox XHUBOTHBIX», «[lomymsauuuy»,
«MyTanmoHHasi ©3MEHUUBOCTEY», «Apomopdo3by, «Manoamantamumny», «O0mas nereHepamnus,
«/IBmxymue cuisl 3Bomonuny, «Kapra-cxema mapuipyra nyremectsust Y. lapsuna», «bopbda
3a CYLIECTBOBaHUEY, «IIpucnocobieHHOCTD OpraHU3MOBY, «["eorpaduueckoe
BUJI000pa30BaHue», « IKOJIOTHUECKOE BH1000pa30BaHUE.

OﬁopyszaHne: KOJUICKOHA HACCKOMBIX C PAa3JIMYHBIMH THUIIAMH OKpPACKH, Ha6op IJI0A0B U
CEMsH, KOJITICKIHA «HpI/IMepH 3alllUTHBIX HpI/ICHOCO6HCHI/II>'I Y KUBOTHBIX», MOACIIb «OcHOBHBIE
HaIlpaBJICHUA 3BOJIFOIUND, 00BEMHAS MOACIb ((CTpOCHI/Ie T'OJIOBHOI'O MO3ra I103BOHOYHBIX).

buoreorpaduueckast kapta Mupa, KoJmekius «OopMbl COXPaHHOCTH MCKOIAEMbIX KUBOTHBIX U
pacreHunii», Mozaenb anmummkanusa «llepekpéct xpomocom», BiaxkHble IpenapaTtsbl «Pa3sutne
HacekoMmoroy, «Pa3Burtue nsarymku», Mukponpenapar «Jposzodpuna» (Hopma, MyTauuu (Gpopmsl
KPBUIHEB U OKPACKHU TeJa).

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:
JlaGopatopHas padota Ne 1. «CpaBHeHue BUJIOB 110 MOP(}HOIIOTHIECKOMY KPUTEPHION.

JlabopaTtopHnast pabota Ne 2. «Onucanue mpuUCIOCOOICHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO
XapaxKTepay.

Tema 2. Bo3dHUKHOBeHHe H pa3BUTHE )KH3HU HA 3emJie
JloHay4HbIe IPECTABICHUS O 3apOKIECHUM kU3HU. HayuHble runore3sl BOSHUKHOBEHUS KU3HU
Ha 3emsie: abuoreHe3 M MaHCHepMus. XHUMUYECKas »HBOMIONUSA. AOHOTeHHBIM CHHTE3



OpPraHWYECKHUX BEUIECTB U3 HEOPTAHUYECKUX. DKCIIEPUMEHTAIBHOE MMOATBEPKICHUE XUMUYECKON
sBomonny. HauanbHele dTambl Ononorudeckoii apoirorun. [ unoreza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp W BO3HHUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKM M WX HBOJIOLUSL.
DopMUPOBAHHE OCHOBHBIX IPYNIT dKUBBIX OPTraHU3MOB.

PazButue xu3nu Ha 3emuie mo 3pam u nepuoaam. Karapxeid. Apxeiickas 1 mpoTEepo30McKas 3phbI.
[Taneo3oiickas ’pa U e€ MepuoIbl: KEMOPUUCKUN, OPAOBUKCKUHU, CHIYPUNCKUH, NEBOHCKUH,
KaMEHHOYTOJIBHBIH, IIEPMCKUI.

Me3zo3olickas 3pa 1 €€ nepruoibl: TPUACOBbIN, IOPCKUA, MEJIOBOM.
KaiiHo3olickas 3pa u €€ nepuo/ibl: MajeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIN.

XapakTepucTuKa KiIMMara M TeOJOTHMYECKHX MpouneccoB. OCHOBHBIE 3Talbl 3HBOJIOLUN
PacTUTEIHLHOTO U )KUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHuii 1 xKUBOTHBIX. [losiBIeHHe, pacuBeT
Y BBIMUpaHUE TPYII )KUBBIX OPTraHU3MOB.

Cucrema OPraHu4YCCKOIro Mupa Kak OTpa>XCHHEC 3BOJIIOIIUU. OCHOBHBIE CHCTEMAaTHUYCCKHE IpyHIibL
OpPraHnu3MoB.

OBoironus 4enoBeKa. AHTPONOJIOrusl Kak Hayka. Pa3BuTue mpeacTaBiieHUN O MPOUCXO0KIEHUU
yesioBeka. Metozbl u3yueHus aHTpornoreHeza. CxXoJACTBa M pa3iuyuus YEJIOBEKAa U >KMBOTHBIX.
CucremMaTu4eckoe MoJI0KEeHHE YeI0BEKa.

JBmwxymue cuibl (pakTopsl) aHTpornorenesa. HacnencrBeHHass N3MEHYMBOCTh M €CTECTBEHHBIH
ot6op. OOEeCTBeHHBIN 00pa3 KU3HU, U3TOTOBIICHUE OPYIUH TPY/a, MBIIICHHE, PEYb.

OCHOBHBIE CTaIMM U BETBU HBOJIFOLIMM YEJIOBEKA: aBCTpajionuTeku, YenoBek ymenslii, Yenosek
NpAMOXOAAIMKA, YemoBek HeaHIepTanbCKui, YenoBek pasymHbId. Haxonkum uckomaeMbix
OCTaTKOB, BpeMsl CYIIECTBOBaHHUs, 0OJIACTh paclpocTpaHeHHs, 00BEM TOJIOBHOTO MoO3ra, oOpa3
JKA3HU, OPYIHUsL.

UYenoseueckne packl. OCHOBHBIE OOJBIINE pachkl: €BpONEOUHAs (E€Bpa3uiickasi), HErpo-
aBcTpanmoujHas  (9KBaTOpHAlbHAas), MOHTOJOUIHAS  (a3MaTCKo-aMepukaHckas).  YepTsl
MPUCTIOCOOTICHHOCTH MIPEICTaBUTENICH YEIIOBEYECKUX Pac K yCIOBUSM CyIlecCTBOBaHUS. EAMHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdemoHcTpaumuu:
[Toprpersr: @. Penu, JI. [Tactep, A.1. Onapun, C. Mumnep, I'. FOpu, Y. /lapsus.

Tabauubl u cxembl: «Bo3HukHOBeHHE COTHEYHON CUCTEMBIY, «Pa3BUTHE OPraHUYECKOTO MUPay,
«PactutenbHas kietka», «KuBoTHas kietkay, «lIpokapmornueckas kierkay», «CoBpemMeHHas
CHCTEMa OpraHuyeckoro mupa», «CpaBHEHHE aHATOMHUYECKHX 4YEPT CTPOCHUS 4YEIOBEKa W
YeIIOBEKOOOPa3HBIX 00e3bsiH», «OCHOBHBIE MeCTa MATCOHTOJIOTHYECKHX HAaXOJOK MPEIKOB
COBPEMEHHOTO 4YelloBeKay, «lpeBHeimue moan», «lpeBaue moan», «llepBeie coBpeMeHHbIE
oIy, «YenoBeyeckue pachh».



Oo6opynoBanmne: Mymsokun  «lIpoucxoxxneHue  4denmoBeka»  (OIOCTBI  aBCTPAJIONMTEKA,
NUTEKaHTpONa, HeaHJepTaliblia, KPOMAaHbOHIIA), CICTIKH WJIM M300pa)KeHUs KaMEHHBIX Opyauit
NEepBOOBITHOTO YeNoBeKa (KaMHH-4ONIepsl, pyOuia, ckpebia), reoxpoHoiIoruyeckas tabiauma,
KOJIJICKIIUA ((q)OprI COXPAHHOCTH UCKOIIACMBIX KUBOTHBIX 1 paCTeHI/If/'I».

JlaGopaTopHble H MpaKkTH4YecKHe padoThi:

[Ipaktuyeckas pabora Ne 1. «M3ydyeHHe HCKOMAEMBIX OCTATKOB PACTEHUH M KMBOTHBIX B
KOJUIEKLIUSAX .

IKCKYypcusi «IBOJIIOLUS OPraHUYECKOro MHUpa Ha 3emie» (B €CTECTBEHHO-HAYYHBIH WIIH
KpaeBeIUeCKUil My3eil).

Tema 3. Opranusmbl 4 OKpPY Ka0Iasi cpeaa
DKoJorusl KaKk Hayka. 3ajauyd ¥ pa3felibl SKOJIOTHH. MeTOobl KOJOTHYECKUX HCCIICIOBAHUM.
DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIOBEKA.

Cpem:l obuTaHus OpraHnu3MoB: BOJHasdA, HAa3€MHO-BO3ylIHAasA, IIOYBCHHAs,
BHYTPHUOPIraHU3MCHHAs.

Oxonoruveckue (Qaxtopel. Knaccudukamus sKxonoruyeckux (PaxTopoB: aOMOTHYECKUE,
OMOTHUYECKUE U aHTPOINOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AlGuotuueckue (pakTophl: CBET, TeMiiepaTrypa, BiaxkHocTb. Dotonepuonusm. [Ipucnocobnenus
OpPraHU3MOB K JICUCTBUIO abnMoTHYecKuX (pakTopoB. buonoruueckue puTmel.

buotnyeckue QaxTopsl. Buapl OMOTHYECKHMX B3aUMOJCHCTBUI: KOHKYPEHIIHS, XUIIHUYECTBO,
cumOuno3 u ero ¢popmsl. [lapazurusm, koonepanus, MyTyaJIn3M, KOMMEHCAIN3M (KBapTUPAHCTBO,
HaxJ1eOHMYECTBO). AMEHCaIu3M, HelTpann3M. 3HaueHHue OMOTHMYECKUX B3aWMOJEHCTBHUA A
CYLIECTBOBaHMSI OPIaHU3MOB B IPUPOJIHBIX COOOIECTBAX.

DKOJIOTUYECKUE XAPAKTCPUCTHUKHU ITOITYJISLIUHA. OcHOBHBIEC TOKA3aTEIN NOomyJiauuu: YUCJICHHOCTD,
IJIOTHOCTB, pPOXAACMOCTb, CMCPTHOCTH, IPHUPOCT, MUIDALIUA. I[I/IHaMI/IKa YHUCJICHHOCTHU
MOIyJIsINuu 1 ec peryisinus.

JleMoHCcTpanum:
[Toptpetsi: A. I'ymbonpar, K.®@. Pynse, O. I'ekkens.

Tabmuupl 1 cxembl: kapta «lIpupoansie 30HBI 3emum», «Cpeapl OOMTaHUST OPTaHU3MOBY,
«Doronepuonuzm», «llomymsiiumy, «3aKOHOMEPHOCTH pPOCTAa YHUCIEHHOCTH MOMYJSLUU
uHpy30pun-Tyhenpkny», «llumeBpie menmy.

JlaGopaTopHble H MpaKkTH4YecKHe padoThbli:

Jlabopatopuast pabora Ne 3. «Mopdonorndeckne OCOOCHHOCTH DPACTEHHH W3 pPa3HBIX MECT
0oOHUTaHHS.

JlaGopaTtopHnas pabota Ne 4. «BnusiHre cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.



[TpakTuueckas padota Ne 2. «IToacuér MIOTHOCTH MOMYJISAIUA Pa3HBIX BUIOB PACTCHUM.

Tema 4. Coo0mecTBa U IKOJOTHYECKHE CHCTEMbI

CooOuiectBo opraHu3MoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BUJOBasi, MPOCTPAHCTBEHHAs,
Tpoduueckas (nuuieBas). Bunpl-noMmuHanTel. CBs3M B OHOIIEHO3E.

Dkonorudeckue cucrembl (3kocucreMbl). [loHsTHE 00 »dKOCHCTEeME ©  OHMOTEOIeHO3E.
@OYHKIMOHAIbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: IPOAYLEHTbl, KOHCYMEHTBHI, pEAYLEHTHI.
KpyroBopor BemecTB M TOTOK SHEpruud B 3dKocucreme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHbIE IIOKa3aTeNud 3KOCHCTEMBI: Ouomacca,
OPOAYKIHSA. DKOJOTHYECKHE MUpPAMUAbL: MPOAYKLHH, YUCICHHOCTH, Ouomaccel. CBoOMCTBa
9KOCUCTEM: YCTOMYUBOCTb, CAMOpPETyJIsiiusl, pazButue. CyKieccus.

[IpuponHble HSKOCHCTEMBI. OJKOCHUCTEMBI O03€p M peK. DKOcHCTeMa XBOMHOrO  WIH
LIMPOKOJINCTBEHHOTO JIECa.

AHTpOTIOTEHHBIE  JKOCHCTEMBI. ATPOIKOCHCTEMBL. YpOoskocucTeMbl. buomormueckoe u
XO035IICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (akrop ycroiuuBocTH 3KocucTeM. CoxpaHeHue OHOIIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

Yuenue B.U. Bepnanckoro o Ouocdepe. I'panuiipl, coctaB u crpykrypa 6uochepsr. Kupoe
BemectBO M ero ¢GyHkuuu. OcobeHHOCTH Ouocdepbl Kak TIJI00aTbHONH 3KOCHUCTEMBI.
Jlunamuueckoe paBHOBecUe 1 0OpaTHas cBsi3b B Ouocdepe.

KpyroBopoThI BeecTB 1 OMOre0XMMHUECKHE IIUKIIBI 3JIEMEHTOB (Yyriepoa, a30Ta). 30HaIbHOCTh
ounochepsl. OCHOBHBIE OMOMBI CYIITH.

UenoseuectBo B Omochepe 3emum. AHTpOTNOreHHBIE H3MEHEHHsI B Omocdepe. [obanbHBIE
9KOJIOTMYECKHE TPOOIIEMBI.

CocymiecTBoBaHHEe TpUPOILI U dYenoBedecTBa. CoxpaHeHHe OWoOpasHOOOpa3us Kak OCHOBA
yctoiunBoctu 6uochepsl. OCHOBA pallMOHANIBHOTO YNPABICHHS MPUPOIHBIMU pecypcaMu U HX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JleMoHCTpanum:

Hoptpersi: A.JIx. Tencnou, B.H. Cykaués, B.I. Bepnaackuii.

Tabmunpel u cxembl: «lIumesbie nenu», «buoneHo3: coctaB U cTpykTypa», «llpuponHsie
cooOmiectBa», «llemu mnuTanusa», «Oxonorudeckas nupamugay, «buocdepa u demoBex»,
«IJKocHuCcTeMa IHUPOKOIUCTBEHHOTO JIecay, « JKOCUCTEMA XBOMHOT O Jieca», «brnorenos Bogoémay,
«ArpornieHo3», «llpuMepHbIE aHTPOIOTEHHBIE BO3JACUCTBUS Ha mpupoay», «BaxkHueiimme
WMCTOYHMKHU 3arps3HEHUs BO3AyXa U TPYHTOBBIX BOI», «[louBa — BaxkHeHIIas coCTaBsIOLIAs
ouoctheprr», «DakTopel gerpamauuud  TouB», «llapHukoBeit  3pdexTy, «DakTOpHI
PaMOaKTUBHOTO 3arpsi3HeHus: Onocdepsl», «O01as cTpykrypa 6uochepsl», «Pacnpocrpanenue
KHU3HU B Onocdepey, «O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriepoga B O6uochepey,
«KpyroBoport azora B IpUpOIE».

Oo0opynoBanme: Mojenb-anminkanus «Tunuuxele OWOIEHO3b», Tepbapuil «PacTurenbHbIe
coobmiecTBay, komekuuun «buoneHosy», «Bpeautenn BaKHEHIIMX CETbCKOXO3HCTBEHHBIX
KyJbTYp», TepOapuu M KOJUIEKIMH PpacTeHUH M >KUBOTHBIX, MPHUHAJJIEKAIINE K pPa3sHbIM
HKOJIOTHYECKUM Tpymmam oaHoro Buaa, KpacHas kaura Poccuiickoit deneparuu, n3o0paxeHus
OXpaHsIEMbIX BUJOB PACTEHUN U KUBOTHBIX.



INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'U
HA YPOBHE CPEJJHET'O OBHIEI'O OBPA3OBAHUA
Cormacao ®I'OC COO ycraHaBIuBarOTCsA TPeOOBAaHUS K PE3yJIbTaTaM OCBOCHHS 00YUYarOIIUMHUCS

MPOrpaMM CPETHETO O0IIero 00pa3oBaHus: TMYHOCTHBIM, METAIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpyKType TMYHOCTHBIX PE3yIbTaTOB OCBOCHHUS MpeaMeTa « buonorus» BBIAEIEHBI CAEIYIOLINE

COCTaBJISIIOLIME: OCO3HAHUE OOYYAIOLUUMUCS POCCHUMCKONW TpaKAAHCKOW HWIAEHTHUYHOCTH —

TOTOBHOCTH K CAMOpPAa3BUTHUIO, CAMOCTOSITEIBHOCTA U CaMOOINPEIEICHUIO, HATMYHE MOTHUBALIMM K

00y4eHHI0 OMOJIOTHH, LIeJICHANPaBICHHOE PA3BUTHE BHYTPEHHUX YOEXKACHUN JTMYHOCTH HA OCHOBE

KITFOUYEBBIX [IEHHOCTEH M UCTOPUYECKUX TPAJAULIUN pa3BUTHS OUOIOIMYECKOT0 3HAHUS, TOTOBHOCTD

U CIOCOOHOCTh OOYYarOIIMXCSi PYKOBOJCTBOBATHCS B CBOCH JICATENBHOCTH IIEHHOCTHO-

CMBICTIOBBIMH YCTaHOBKAaMH, TNPUCYIIUMU CHUCTEME OHOJOTHYECKOro O0Opa3oBaHUsl, HATWYHE

HKOJIOTHYECKOTO MPABOCO3HAHMSI, CIOCOOHOCTH CTaBHUTh LIETH U CTPOUTH JKU3HCHHBIC TUIAHBL.

JlnuHOCTHBIE PE3yJIbTaThl OCBOCHUS NpeameTa «buonorusy T0CTUTraloTCs B €AMHCTBE YU4eOHOU U

BOCIIUTATEIbHOM  JESATENIBHOCTU B COOTBETCTBUM €  TPAAULUOHHBIMU  POCCUHUCKUMH

COLIMOKYJIbTYPHBIMH, UCTOPUYECKHUMH U JYXOBHO-HPABCTBEHHBIMHM LIEHHOCTSIMU, HPUHSTHIMU B

oOmiecTBe MpaBUJaMH M HOPMaMH IOBEJAEHHUS M CIOCOOCTBYIOT MpoIleccaM CaMOIO3HaHMS,

CaMOBOCIIUTAHUSA M CaMOPA3BUTHUSI, PA3BUTHA BHYTPEHHEW NO3UMLMU JIMYHOCTH, NATPUOTHU3MA,

YBOKEHUSI K 3aKOHY M IPABONOPANKY, YEIOBEKY TpyJa M CTapUIEMy MOKOJEHUIO, B3aUMHOIO

yBa)K€HU S, OEPEKHOTO OTHOIICHHS K KYJIbTYPHOMY HACIEANIO U TPAJAUIIMSIM MHOTOHAITHOHAIBHOTO

Hapopa Poccuiickoit @enepanun, NpUpOAE U OKPYKAIOLIEH Cpelie.

JluyHOCTHBIE pE3yJbTaThl OCBOCHMS Y4ueOHOro mpeaMera «buONOTUsS» MODKHBI OTpPaXKaTh

TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIUXCS PYKOBOJICTBOBATHCS CPOPMUPOBAHHON BHYTpPEHHEH

MO3UIUEN TINYHOCTH, CUCTEMOI IIEHHOCTHBIX OPUEHTAIIH, TO3UTUBHBIX BHYTPEHHUX YOSKICHUH,

COOTBETCTBYIOIIUX TPAJAULMOHHBIM LIEGHHOCTSIM POCCHICKOT0 00IIECTBA, paCIIMPEHUE KUZHEHHOTO

OMBITA U OMbITA IEATEILHOCTH B MPOLIECCE peaTn3allii OCHOBHBIX HAIIPaBICHUN BOCIUTATEIbHON

JeATETbHOCTH, B TOM YHUCJIE B YAaCTHU:

1) rpa:k1aHCcKOro BOCIIMTAHUSA:

— c(opMUPOBaHHOCTh  TPAXKIAHCKOW  TMO3HWIMH  OOydYaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

— OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX TIpaB U OOs3aHHOCTEH, yBaXX€HHWE 3aKOHA U
MPaBONOPSAJIKA;

— TOTOBHOCTh K COBMECTHOW TBOPYECKOUW NEATENHHOCTH MPH CO3JAHUH yUYEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TTO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OHMOJIOTHYECKIX SKCTIEPUMEHTOB;

— CHOCOOHOCTH OMPEENATh COOCTBEHHYIO MO3HIIMIO IO OTHOIICHHUIO K SIBJICHUSM COBPEMEHHOMN
JKH3HH U OOBICHITH €€;

— YMEHHE yYUTHIBATh B CBOUX JCUCTBUAX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aUMOICHCTBUS
JHOJIeN ¢ pa3HBIMU YOEKICHUSIMU, KYJIbTYPHBIMHU IIEHHOCTSIMU U COIIMAIBHBIM TIOJIOKEHUEM;

— TOTOBHOCTh K COTPYAHUYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJHEHUS YUYEOHBIX,
MO3HABATENIbHBIX W HMCCIEI0BATENIbCKAX 3a/1a4, YBAXKUTEJIBHOTO OTHOIICHUS K MHEHUIO
OTITIOHEHTOB MPH 00CY ACHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

— TOTOBHOCTh K TYyMaHUTAPHOW W BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMS:



— c(opMHUPOBAaHHOCTh POCCUMCKON TPaKTAHCKOW MICHTHUYHOCTH, MATPUOTHU3MA, YBAKEHUS K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH Iepen PoIuHOM, ropIocTH 3a CBOM Kpai, CBOIO
Ponuny, cBOHl S3BIK U KYyJbTypy, IMPOLUIOE W HACTOSIIEe MHOTOHALMOHAIBHOTO Hapoja
Poccuu;

— LIEHHOCTHOE OTHOILIEHUE K MPUPOJTHOMY HACJIECIUIO U MAMITHUKAM IPUPOABI, TOCTHKCHUSIM
Poccuu B Hayke, HCKycCTBE, CIIOPTE, TEXHOIOTHIX, TPYAE;

— CHOCOOHOCTH OIICHHBATh BKJIAJ POCCUNCKUX YUYEHBIX B CTAHOBJICHUE U pa3BUTHE OUOJIOTHH,
MOHMMAHUS 3HAueHUs OMOJOTMHM B MO3HAHWM 3aKOHOB MPHUPOJBI, B JKU3HHU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

— wujeiiHas yoexx1€HHOCTb, TOTOBHOCTb K CIIY>KeHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 32
ero cyapoy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

— OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUHCKOTO HApOa;

— c(opMUPOBaAaHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TOBEACHUS;

— CIOCOOHOCTH OIICHMBATh CUTYALUIO U IPUHUMATh OCO3HAHHBIE PEUICHUS, OPUECHTUPYACH Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

— OCO3HAaHWE JIMYHOTO BKJIAJIAa B TIOCTPOCHUE YCTOMYMBOTO OYAyIIETo;

— OTBETCTBEHHOE OTHOIICHHE K CBOUM POJMUTENSIM, CO3JaHUIO CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHSATHUS LEHHOCTEN CEMEMHOM )KMU3HU B COOTBETCTBUU C TPAaAULMAMU Hapoa0B Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

— DCTETUYECKOE OTHOILIEHHWE K MHUPY, BKIOYas ACTETUKY ObITa, HAYYHOIO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUI;

— TIOHMMaHHE 3MOLMOHAILHOTO BO3/IEUCTBUS KUBOU MPUPOBI U €€ IIEHHOCTH;

— TOTOBHOCTb K CaMOBBIPOKEHHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMJICHUE TMPOSBIATH
KauyecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, (GopMHUPOBAHMS KYJIbTYPbI 310POBbSI M 3MOLMOHAJIBLHOIO

Os1aronosyqusi:

— TIOHMMaHHUE W pealiu3als 3I0pOBOr0 U Oe30macHOro olOpa3a *KU3HH (30pOBOE MUTAHUE,
COOIOZICHHE TUTHEHUYECKUX TIPABHIT U HOPM, COaIaHCHPOBAHHBIHN PEKUM 3aHATUN U OTABIXA,
peryisipHasi ¢u3nUecKass aKTUBHOCTB), OEPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (DPM3UYECKOMY U MCUXUIECKOMY 37]0POBBIO;

— TIOHWMAaHHE IEHHOCTH MPABUJ UHANBUIYAJTBHOTO U KOJJIEKTUBHOTO 0€3011aCHOTO TTOBEACHUS
B CUTYyAIUAX, YTPOXKAIOIINUX 3I0POBBIO U )KU3HU JIFOJIEH;

— - OCO3HaHHWE TOCIEJCTBUM W HENPUATUS BPEIHBIX MPUBBIYCK (YMOTPEOJICHUS aKOTOJIA,
HApKOTHUKOB, KYPEHHUS);

6) TPY10BOT0 BOCIIUTAHUSA:

— TOTOBHOCTH K TPYy/y, OCO3HaHUE IIEHHOCTH MAacTEePCTBA, TPYI0IIO0HE;

— TOTOBHOCTb K aKTUBHOM JI€ATENHOCTH TE€XHOJOTUYECKOW U COLMATIbHON HAIpaBJIEHHOCTH,
CIIOCOOHOCTh MHHIIMMPOBATh, IUIAHHUPOBATH M CAMOCTOSITENIBHO BBIMONHSITH  TaKyIO
JIeATETbHOCTb;

— WUHTEepeC K pa3muyHbiM cdepaM MNpoPecCHOHATHHON NeSTEIBHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOp Oyaymied MpPoPEecCHu W PeaTn30BbIBATH COOCTBEHHBIC >KU3HECHHBIC
TUTaHBI;

— TOTOBHOCTh M CIOCOOHOCTH K 00pa3oBaHUIO M CaMOOOpA30BAaHUIO HAa MPOTSIKEHHH BCei
KU3HH;



7) 3K0JI0rMYeCKOr0 BOCIIMTAHMS:

IKOJIOTMUYECKHU I1eJIeCO00pa3HOe OTHOIIEHUE K MPHUPOJAE KaK MCTOYHUKY KU3HH Ha 3emiie,
OCHOBE €€ CyLIECTBOBaHUSI;

MOBBILICHHE YPOBHSA HKOJIOIMYECKON KyJIbTypbl: NPUOOPETEHHE OMbITa IUIAHUPOBAHUS
MIOCTYTIKOB M OLICHKH UX BO3MOXKHBIX IOCIEACTBUN JIs1 OKPYKAIOILEH CPEbL;

OCO3HaHUeE T1100aJIBLHOr0 XapaKkTepa dKOJOTHYECKUX MPOo0JIeM U IMyTel UX peleHus;
CIIOCOOHOCTH HUCITIOJIB30BATh IPUOOpETaCMBbIE TPU N3YUCHUH OMOJIOTHH 3HAHUS U YMEHUS TIPU
pelieHur MpoOIeM, CBSI3aHHBIX C PaIlMOHAIBHBIM IMPUPOAOIOIE30BAHUEM (COOIIOACHHE
MPaBUJI MTIOBEICHUS B MPUPOJIC, HAITPABICHHBIX HA COXPAHEHHE PABHOBECHS B SKOCUCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HENPUATUE JEHCTBUN, MPUHOCAIIUX BPE OKPYIKAIOIIEH IPUPOAHON Cpelie, yMEHUE
MPOTHO3MPOBATh HEOJATOMPUATHBIE HSKOJIOTHYECKHE IOCIEACTBUS MPEIIPUHUMAESMBIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIMYME PA3BUTOTO IKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKON KYJbTYpbI, OIbITa
JIEATEIIbHOCTH JKOJIOTUYECKOW HAIpPaBJICHHOCTH, YMEHHS pPYKOBOJICTBOBAaTHCS HMH B
MM03HABATEJIbHOW, KOMMYHHKATUBHOM W COLMAJIBHON MPAKTHKE, TOTOBHOCTU K YYaCTHIO B
MPAKTUYECKOU IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 O3HAHUSA:

c(OpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd M OOIIECTBEHHOHN MPAaKTUKH, OCHOBAHHOI'O Ha AMAJIOre KyJbTYp, CIOCOOCTBYIOILErO
OCO3HAHHIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MHUDE;

OBEPLICHCTBOBAHUE S3BIKOBOM M UUTATEIbCKOM KYJBTYpbl KaK CPEICTBA B3aUMOJEHCTBUSA
MEX]1y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHHue crnenu(uKd OWOJIOTUM KaK HAayKH, OCO3HaHHUS €€ poiu B (OPMHPOBAHUH
pPalMOHAJILHOTO HAYYHOI'O MBILIUIEHUS, CO3JaHUM LEJIOCTHOIO IPEACTaBIEHUS 00
OKpYXaloIlleM MHpe Kak O €IMHCTBE MpPHUpOJbI, 4YeJIOBEKa M O0OIecTBa, B IO3HAHUU
IPUPOJIHBIX 3aKOHOMEPHOCTEN U pPelIeHUH MPoOIeM COXpaHEHUS IPUPOTHOTO PAaBHOBECHS;
yOexIEHHOCTh B 3HAYMMOCTH OMOJIOTHMM JJIsi COBPEMEHHOM LMBUIM3ALMU: OOecredyeHus
HOBOTO YpOBHS pPa3BUTUS MEAMIMHBI, CO3JaHHE TEPCHEKTUBHBIX OMOTEXHOJIOTUH,
CIOCOOHBIX pelllaTh PeCypCHbIE MPOOJIEMbI Pa3BUTHS YEJIOBEUYECTBA, MIOMCKA MyTeH BbIXO/a
U3 TJIOOATBHBIX D3KOJOTMYECKMX mpobsieM U obecreueHus: nepexoja K YCTOMYHMBOMY
Pa3sBUTHIO, PAllMOHATILHOMY HCIIOJIb30BaHUIO IPUPOTHBIX PECYPCOB U (POPMUPOBAHHUIO HOBBIX
CTaH/apTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OHMOJIOIMYECKMX 3HAHMM B LIEJSAX MOBBIMIEHUS OOIIei
KYJIbTYpbl, €CTECTBEHHO-HAy4YHOIl I'paMOTHOCTH, KaK COCTaBHOM 4YacTH (YHKLIHMOHAIBHOMN
IpPaMOTHOCTH O0yyJaronmxcs, popMupyemMoit mpu U3y4yeHuu OUoJIoTUH;

NOHMMAHHE CYIIHOCTH METOAOB II03HAHUSA, HCIOJb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCHOJB30BaTh MOJydYaeMble 3HAHMS AJS aHAIW3a U OOBSICHEHMs SIBICHUN
OKpY’KaIOIIer0 MUpa M MPOUCXOASIINX B HEM W3MEHEHHH, yMEHHUE AenaTb 00OCHOBAaHHbBIE
3aKJIFOYEHHUsS Ha OCHOBE HAyuyHBIX (DAKTOB M MMEIOIIMXCA JAHHBIX C IENBI0 MOTY4YEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSTENIBHO UCTIONIB30BaTh OMOJIOTMYECKHUE 3HAHUS [T peIIeHus TpodiemM
B PEAJIbHBIX )KU3HEHHBIX CUTYALMSIX;

OCO3HAHHE LIEHHOCTU HAy4YHOW MAESITEIbHOCTH, TOTOBHOCTh OCYILECTBIATh NMPOEKTHYIO U
HCCIIEI0BATENIBCKYIO ACSITENBHOCTh HHINBUAYAJIBHO U B TPYIIIE;



— TOTOBHOCTh W CIHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0O U CaMOOOpa3OBaHMIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHMHA MO OHOJOTUU B COOTBETCTBHHM C >KM3HEHHBIMU
MOTPEOHOCTSIMU.

MertanpeameTHble pe3yJibTAThI

MeranpeamMeTHbIe pe3yJIbTaThl OCBOCHHS Y4eOHOTO TIpeaMeTa « BHOoIorusy BKIIOYAIOT: 3HAYHMbIE

Uist (DOPMUPOBAHKSI MHUPOBO33PEHUS OOYUYAIOIMXCS MEKIUCIUTUIMHAPHBIE (MEXIIPEIMETHBIC)

oOlIeHayYHbIC TIOHATHS, OTPAKAIONIUE IIEIOCTHOCTh HAYYHOH KApTUHBI MUpa U CHEHUPHUKY

METOJIOB TIO3HAHUS, WCIOJIb3yEeMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, JHEPIHsl, SBICHUE,

MPOLIECC, CHUCTEMa, HAy4HbIH (aKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,

ucclieIoBaHue, HaOJI0JeHHe, U3MEpPEHHUE, SKCIEPUMEHT W JPYTUX), YHUBEpCAJIbHBIE y4yeOHBIC

neiictBusl  (MO3HaBaTelbHbIE,  KOMMYHUKATHUBHBIE,  PEryJsTHBHbIE),  OOECIEYUBAIOLINE
dbopMupoBaHue (PYHKIMOHAIBHON TIPAMOTHOCTU U COLMAIBHON KOMIIETECHIIMH OOy4Yaroluxcs,

CIIOCOOHOCTh o0yyaromuxcs HCII0JIb30BaTh OCBOCHHBIC MEXTUCIUTITMHAPHBIC,

MHUPOBO33PECHUYCCKUE 3HAHWS W YHHUBEPCAIbHBIE YYeOHBIC JCHCTBHS B II03HABATEIBHOW H

COLIMAJIbHON ITPAKTHKE.

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE AelicTBUS

Ba3oBble 1oruyeckue aeicTBUA:

— CaMoCTOSITENFHO (OPMYITUPOBATH U AaKTyallU3UpOBaTh IMPOOJIEMy, paccMaTpuBarh €&
BCECTOPOHHE;

— WCIOJBL30BaTh IMPU OCBOCHHUH 3HAHWUW MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHAIN3a, CHHTE3a,
CpaBHECHHS, Kiaccuukanuu, 000OIIEHNS), PaCKPHIBATh CMBICT OHMOJOTUYCCKUX TOHSTHN
(BBIICIATH UX XapaKTePHBIC MPU3HAKH, YCTAHABINBATH CBSI3U C JIPYTUMU TOHSATHSIMU );

— ONpeAeNsATh UMM JEATEIBHOCTH, 3a7aBas TapaMeTpPbl W KPUTEPUH WX JOCTHKCHHS,
COOTHOCHTH PE3yJIbTaThI JACITCILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

— WCHOJBL30BaTh OHOJIOTHMYECKUE TIOHATHUS i OOBSCHEHUS (AKTOB W SIBICHUH >KUBOU
TIPUPOJIBI;

— CTPOWTbH JIOTHYECKHUE PACCYKICHUS (MHIYKTUBHBIC, IS TyKTUBHBIC, 10 aHAJIOTHH ), BBISIBIISATH
3aKOHOMEPHOCTH U MIPOTUBOPEUUS B PACCMATPUBAEMBIX SBICHUAX, (OPMYTUPOBATH BHIBOIBI
U 3aKIIIOYEHHUS;

— CXEMHO-MOJENbHbIE CPeJCTBA AJISl MPEACTABICHUS CYIIECTBEHHBIX CBSI3€M M OTHOILIEHUI B
M3y4aeMbIX OMOJIOrMUECKUX 00BEKTax, a TaKKe MPOTUBOPEUUI Pa3HOTO POAA, BHISBICHHBIX
B PA3IMYHBIX HHPOPMAITMOHHBIX HCTOYHUKAX;

— pa3pabaThIBaTh IJIAH PELICHUS MPOOIEMBI ¢ YUETOM aHalIM3a UMEIOIIUXCS MaTepUaIbHBIX U
HEeMaTepUaIbHBIX PECYPCOB;

— BHOCHTH KOPPEKTHUBHI B JI€ATEIbHOCTH, OIICHMBATh COOTBETCTBHE pPE3YJIbTAaTOB IIEINSAM,
OIICHUBATH PUCKH TOCIICICTBUN ACSITEILHOCTH;

— KOODAWHHUPOBATh M BBHINONHATH pabOTy B YCIOBUAX pEATbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

— pa3BUBAaTh KPEAaTHBHOE MBIIUICHHUE TIPH PEIICHUH )KH3HESHHBIX MPOOJIEM.

Ba3zoBble uccienoBarenbckue AelcTBUA:

— BJAJIETh HABBIKAMH YYeOHO-HCCIIEIOBATEIIBCKOM W TPOEKTHOH JIEATEIHHOCTH, HaBBIKAMU
paspernieHusi mpoOiieM, CIIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOUCKY
METOJIOB PEIICHHS MPAKTUICCKUX 3a/1a4, TPUMEHEHHIO Pa3JIMYHBIX METOJIOB TIO3HAHHS,



UCIIONIb30BAaTh pPAa3jMyYHble BHUABI ACSITEIBHOCTH IO IMOJIYYEHHIO HOBOTO 3HAHHUSA, €ro
MHTEPIIPETANN, TPEOOPa30BaHUIO0 U IPUMEHEHHIO B YUEOHBIX CUTYAIUIX, B TOM YHCIIE MpU
CO3aHUU YYE€OHBIX U COI[MANIbHBIX TPOEKTOB;

dbopMUpOBAaTh HAYUYHBIM THUI MBIIUICHUS, BIAJETh HAYYHOH TEPMHUHOJIOTHEH, KIIOUYEBBIMU
MOHITUSIMH U METOJIaMU;

CTaBUTh U (OPMYIHUPOBATh COOCTBEHHBIC 3aJaud B 0OOpa30BaTEIbHON JEATEIBHOCTH U
JKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH IPUYMHHO-CIICJICTBEHHbBIE CBSI3U U aKTyallu3UPOBATh 3a/1a4y, BbIIBUTATh TUIIOTE3Y
e€ pellleHUs, HaXOJUTh apryMEHTHI JJIA JOKa3aTelIbCTBA CBOMX YTBEPIKICHHM, 3a7aBaTh
napameTpbl U KpUTEPUU PEILICHNUS;

AHAIM3UPOBATH MOJTYUYCHHBIE B XOJI€ PEUICHU 3a/la4i Pe3yJIbTaThl, KpUTHUECKU OLIEHUBAThH
WX JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCJIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATH IPUOOPETEHHBIN OIIBIT,

OCYILECTBIISATh IIEJICHANIPABIICHHBIN ITOMCK IEPEHOCa CPEACTB W CIIOCOOOB ACWCTBUS B
npohecCHOHANBHYIO CPEey;

yMETb NEPEHOCHTh 3HAaHUS B  TIO3HABATENBHYID W  MPAKTUYECKYI0  oO0iacTu
KU3HEJEATENIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC HJCH, TNpeIararb OPUTHHAIbHBIC IOIXOJAbl M PEIIECHUS, CTaBUTh
po0JIEMBI U 3a/1a4M, JOMYCKAOIUE AIbTEPHATUBHBIE PEILICHHUS.

Pa6ora ¢ undopmanmueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHMKAX HHPOpManuu (Tekcre ydeOHOro mocolwus,
HAy4YHO-TIOMYJISIPHOM  JMUTepaType, OWOJIOrMYECKHX  CJIOBapsiX M CIPaBOYHMKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETE), aHANM3UPOBATH MH(POPMAIIUIO PA3ITHIHBIX
BUIOB M (opM TpeACTaBICHUS, KpPUTHYECKH OIEHUBATh €€ JOCTOBEPHOCTb U
HETPOTUBOPEYHBOCTb;

(GopMyIMpOBaTh 3ampOChl M MPUMEHSATHh pa3IMYHble METOAbl NpPU IOHCKE U O0TOOpe
Ouosiornuecko MHpopMauu, HeOOXOAMMOM JIJIsi BEITIOJIHEHUS YUEOHBIX 33/1a4;
nproOpeTaTh ONBIT HCIOJIB30BaHUS HH()OPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTHBHOTO MCIIOJIB30BAHMUS PA3TUIHBIX TIOUCKOBBIX CHCTEM;
CaMOCTOSITENIbHO ~ BBIOMpPATh ONTUMAIbHYIO (QOpMYy MpPEICTaBICHUS OHOJIOTHYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTOE);

WCIIOJIB30BaTh HAYUYHBIM S3BIK B KadyeCTBE CpEACTBAa MpU paboTe ¢ OUOIOTHYECKOM
uHpopManueil: IPUMEHATh XUMHUECKUe, (PU3NYEeCKUe 1 MaTeMaTHUYeCKUe 3HAKU U CUMBOJIBI,
dopmynbl, abOpeBHaTYpy, HOMEHKIATYypy, HCIOJIb30BaTh M MpPeoOpa3oBbIBaTH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIIHOCTH;

BJIAJCTh HAaBBIKAMHM pACIIO3HABAaHWS W 3amUThl  HHpOpMarmu, WHHOPMAIMOHHOMI
0€3011aCHOCTH JIMYHOCTH.

KoMMyHUKATHBHBIE Pe3yJbTaThl:

Oo0menne:

OCYIIECTBIISATh KOMMYHHUKAIIMH BO BCeX cpepax *KU3HU, aKTUBHO y4aCTBOBATh B AUAJIOTE WU
JMCKYCCHH TI0 CYIIECTBY OOCY»JaeMoi TeMbl (YMEHME 3ajjaBaTh BONPOCHI, BHICKA3bIBATh
CYXJICHHsI OTHOCHUTEJIBHO BBINIOJHEHHs MpPEAJIaracMoil 3aJa4yd, yYHUTHIBATb WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YYACTHUKOB JHAJIOTa WIH JUCKYCCHH);



pacro3HaBaTh HeBepOaJbHbIE CPEICTBA OOIEHUS, TOHUMATh 3HaYCHHE COL[MAIbHBIX 3HAKOB,
MPEINOChUIOK BO3HUKHOBEHUS KOHQIMKTHBIX CHUTYallMid, YMEThb CMSr4aThb KOH(DIUKTHI U
BECTH IEPErOBOPHI;

BJIQJIETh PA3JIMYHBIMU CHOcOOaMU OOUICHHS U B3aUMOJACHCTBHS, MOHMMATh HaMepeHUs
JOPYTUX JIIOJIeH, MPOSIBIATH YBaKUTEIbHOE OTHOIIEHUE K COOECEIHHKY U B KOPPEKTHOU
dbopme hopMyIIHpPOBATH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB.

CoBMecTHas ACATECJIbHOCTD:

IIOHUMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WMHAMBHUIYaJIbHOH pPabOTHI NpH
peuieHn OMOJIOTUYECKOH MpoOsieMbl, OOOCHOBBIBATH HEOOXOIMMOCTh TMPUMEHEHUS
IpyNIoBBIX (GOPM B3aUMOJIEHCTBUS IIPU PELIEHUN Y4eOHO! 3aaui;

BbIOMpPATh TEMAaTUKy M METOAbl COBMECTHBIX HEUCTBUH C yd4éTOM OOLIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T'0 4I€HA KOJUIEKTHBA,

IPUHUMATH 1€JI1 COBMECTHOM 1€ TEIIbHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH JIEHCTBUS
10 €€ JNOCTHKEHHIO: COCTABIIATH IUIAaH JCHCTBUH, PAcHpelNeisaTh PO ¢ y4ETOM MHEHUHI
Y4aCTHUKOB, O0CYKJaTh pe3yJIbTaThl COBMECTHON pabOThI;

OLICHMBATh Kau€CTBO CBOEIO BKJIAJA M KaXK/I0I'0 YYaCTHUKA KOMaH bl B OOIINI pe3yJIbTaT MO
pa3paboTaHHBIM KPUTEPUSM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHMBATh WJAEH C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh NO3UTUBHOE CTPATErNYECKOE IIOBEICHUE B PA3IIMYHBIX CUTYALUsX, IPOSIBIAThH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

Pel"yJ’[HTI/IBHbIe pe3yabTarhbl.

Camoopranusanusi

MCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JIJIS BBISIBJICHUSI TPOOJIEM U UX PEIICHUS B )KU3HEHHBIX
Y YYEOHBIX CUTYyalMSIX;

BbIOMpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHUM IEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX U MOCTYIIKAX 10 OTHOLIECHHUIO K KMBOM IIPUPOJE, CBOEMY 310POBBIO U 310POBbIO
OKPYIKaOIIHNX;

CaMOCTOSITEJIbHO OCYUIECTBJIATH IO3HABATEJbHYIO JE€ATEIbHOCTb, BBIABISTH IPOOJIEMBI,
CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE 3a7auyd B 00pa30BaTEIbHON JESITEIBHOCTH U
JKU3HEHHBIX CUTYyalUsX;

CaMOCTOSITEJIbHO COCTABJIATh IIAH PEUICHUs MPOOJIEMBI C yU4ETOM HMMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPeINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYAalLUsIM;

pacuIMpsATh paMKH Y4eOHOIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, ApryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3@ PELICHHE;
OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (HOPMUPOBAHHIO M MPOSIBICHUIO IIMPOKOH APYIUIIMH B PA3HBIX 00JACTAX
3HAaHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBII YPOBEHb.

CaMOKOHTpPOJIb:

AaBaTb OLCHKY HOBBIM CHUTYyallUSAM, BHOCUTH KOPPCKTUBLI B ACATCIILHOCTb, OLUCHHBATH
COOTBETCTBUEC PEIYJIbTATOB LECIIAM;



— BJaJIeTh HaBBIKAMU MO3HABATEIbHON pedIeKcuu Kak OCO3HAHUS COBEpPIIAEMbIX ACHCTBUM 1
MBICITUTENIbHBIX TPOLIECCOB, HX PE3YyJbTaTOB M OCHOBAaHUM, HCIOIb30BaTh MPUEMBI
peduiekcuu sl OLEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

— yMETb OIICHMBATh PUCKU ¥ CBOEBPEMEHHO MPUHUMATh PEIIECHUS 0 UX CHUKECHHUIO;

— IPUHUMATh MOTHUBBI U apIYMEHTBI APYTUX MPU aHAIIU3€E PE3YJIbTaTOB JIEATEIbHOCTH.

IpunsiTue cedst U APyrux:

— TNpUHHUMATH ce0sl, MOHUMAasi CBOM HEJIOCTATKU M JOCTOWHCTBA;

— IPUHUMATH MOTHUBBI U aPTyMEHTHI JIPYTUX MPU aHATU3€ PE3yJIbTATOB ACATEIHHOCTH,

— Ipu3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

— pa3BUBaTh CIIOCOOHOCTH MOHUMATh MHP C MO3UIIUU APYTOro YeJIOBEKa.

IIpenmeTHbie pe3yJibTaThl

[IpenmeTrHbie pe3yabTaThl ocBoeHHs mporpammbl COO mo Ouojoru Ha 0a30BOM YpOBHE
BKIIIOUAIOT crenuduieckue s yueOHoro mpeamera «buonorus» HaydyHble 3HAHUS, YMEHHS U
CrocoObl JCMCTBHI 10 OCBOGHUIO, HWHTEPIPETAllUd W MNPeoOpa3OBaHUIO 3HAHHM, BHIBI
JESTENIbHOCTH MO TMOJIYYeHHI0O HOBOTO 3HAHUSA U NMPUMEHEHHWIO 3HAHUU B Pa3IMUYHBIX y4eOHBIX
CUTYalUsX, a TAK)KE B PEAJIbHBIX KU3HEHHBIX CUTYallUsAX, CB3aHHBIX ¢ Ouosorueil. B nporpamme
IIpeIMETHBIE PE3YJIbTaThl IPEJICTABICHBI 10 TOJaM 00yUYEeHHUSI.

[IpenmerHbie pe3ynbTaThl OCBOCHHs ydeOHOro mpeamera «buonorus» B 10 Kjacce JOKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAaHMM O MeCTe€ M pOJM OHOJOTMM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (D)OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa U
HAy4YHOT'O MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa [yl PEeLIeHHs KU3HEHHBIX 3a/1a4;

YMEHHE pACKpbIBaTh COJEp)KaHWE OWOJIOTMYECKUX TEPMUHOB W TOHATUH: JKU3Hb, KIIETKA,
opranusM, MeTabomn3M (0OMeH BeleCTB U MPEeBpaIleHUe SHEPTUH ), TOMEOCTa3 (CaMOPEryIsIHts),
YpOBHEBas  OpraHu3alusi  JKUBBIX  CHCTEM, CaMOBOCHpPOHU3BEIEHUE  (pEernpOIyKIHs),
HaCJIEACTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHUE;

yMEHHE u3JlaraTb OHOJIOTMYECKHE TeOopuM (KJIETOYHAas, XpOMOCOMHAasi, MYyTal[MOHHas,
LEHTpaJlbHasl JIoTMa MOJIEKyJsipHOil Ouonorun), 3akonsl (I'. Mennens, T. Moprana, H.W.
BasuiioBa) u yuenus (o meHTpax MHOTooOpa3usi U MPOUCXOXKACHUSI KyJIbTypHbIX pactenuid H.U.
BaBuiosa), onpenensTs rpaHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHE BIIaIeTh METOJJaMU HAYYHOI'O TIO3HAHMS B OMOJIOTUM: HAOIIOJEHNE U ONUCAHHUE KUBBIX
CHCTEM, IPOLIECCOB U SIBJICHUI, OpraHu3alus U MpOBeACHUE OHMOJIOTHYECKOro SKCIEPUMEHTA,
BBIIBJKEHUE THUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY MCCIEAyEeMbIMU BeEIMYMHAMU,
00BSICHEHHUE MOJTyYEHHBIX PE3YJIbTAaTOB, UCIIOJIb30BAaHHBIX HAYUYHBIX MOHATHH, TEOPUI U 3aKOHOB,
YMEHHE JIeNaTh BbIBOJIbI HA OCHOBAHUH MOJyUYEHHBIX PE3yIbTaTOB;

YMEHHME BBIACIATh CYLIECTBEHHBIE IPU3HAKM BHUPYCOB, KJIETOK IPOKAPUOT U JYKAPHUOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHA BEUIECTB U
IPEBpalleHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOI0 M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIIOIOTBOPEHHS, PAa3MHOKEHUSI, NHINBUAYAIbHOIO Pa3BUTHUS
opraHusma (OHTOIe€He3);

YMEHHE IPUMEHSATH IMOTY4YeHHbIE 3HAHUS 17151 00bACHEHUS OMOJIOTUYECKUX MPOIIECCOB U SIBICHUH,
JUI TPUHATHS TPAKTUYECKUX pEIIeHUH B TOBCEAHEBHOM XH3HH C IEJIbl0 OOecredeHus
0€30MacHOCTH CBOEr0 3JI0POBbS U 37I0POBbSl OKPYXKAIOIIUX JIFOJIEH, COOJIIOIEHUS HOpPM
IPaMOTHOTO TOBEJIEHUs] B OKpYXarolllell NPUPOAHON cpene, NMOHMMaHUE HEOOXOJUMOCTH
MCIIOJIb30BaHUsl JOCTUKEHUH COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NJs palrOHAIbHOTO
IIPUPOIONOIB30BAHUS;



yYMEHHE pellaTh 3JIeMEHTapHble TeHEeTUYECKUe 3a7jaud Ha MOHO- U TUTHOPUAHOE CKpELIUBaHUE,
CIETUICHHOE HACleJOBaHHWE, COCTaBISATh CXEMbl MOHOTHOPUAHOTO CKpEHIMBAHUS ISt
IpeJICKa3aHus HacJaeI0BaHus IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH J1a00paTOPHBIE U MPaKTHUECKUE pabOThI, COONII0IATh MpaBuiia mpu padoTte ¢
y4eOHBIM U JTa0OPaTOPHBIM 000PYA0BAaHUEM;

YMEHHE KPHUTUYECKH OLCHWBAaTh M HHTEPHPETHUPOBATh HHEPOPMAIHIO OHOJIOTHMYECKOTO
CoJlep’KaHusl, BKIIIOYAIOIIYIO IICEBIAOHAYUYHblEe 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpElCTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIOMYJISIPHBIE MaTepUallbl), STUYECKHE ACIIEKThl COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTHH, MeIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBCHHBIE MMCHMEHHBIC U YCTHBIC COOOIICHHSI, 0000I1ast OMOIOTHUECKYIO
uH(GOpPMaLIMI0O U3 HECKOJbKMX MCTOYHHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATUHHBIA ammapar
Ouonoruu.

[IpenMeTHbIe pe3ynbTaThl OcBOeHUs yueOHoro mpenmera «buonorus» B 11 kiacce JOJKHBI
OTpakaTh:

c(OpMUPOBAHHOCTh 3HAHMM O MeCTe U POJM OHOJOTHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAYyYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUNMCKHUX U 3apYOSKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
O6uonornu, GyHKIMOHAIEHOW TPAMOTHOCTH Y€JIOBEKA /ISl pEIICHUs KU3HEHHBIX 33/1a4; YMCHHE
pacKpbIBaTh COJEp)KAHUE OMOJIOTMYECKUX TEPMHHOB U MOHSATHUN: BUJ, MOMYJSIHS, T€HODOH,
ABOJIIONMSA, JBWXKYIIME CHIBI ((DakTOpbl) SBOMIOLUU, MPUCIIOCOOIIEHHOCTh OPraHU3MOB,
BUJ000pa3oBaHue, JKoJIorudeckue (aKkToOpbl, DSKOCHUCTEMa, MPOAYIEHTH, KOHCYMEHTHI,
PEeAYIEHTHI, IISTH MUTAHUs, SKOJIOTUIECKasl TUpaMuIa, OnoreoreHo3, onocdepa;

yMEHHE u3llaratb OHMoJiorudyeckue Teopuu (dBomroruonHas teopust Y. JlapBuna, cHHTeTUYECKAs
TEOpHsl HBOJIIOIMHU), 3aKOHBI W 3aKOHOMEpPHOCTH (3apojbimeBoro cxoactsa K.M. bapa,
yepeOBaHUA TTIaBHBIX HampaBieHuil u myrteit sonroruu A.H. CeBepuoBa, yuenus o 6uochepe
B.1. BepHajckoro), onpenensaTh TPaHUIBl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yMEHHE BIaJIeTh METOJJaMU HAYYHOT'O MO3HAHMS B OMOJIOTHH: HAOMIOJCHUE U OMUCAHHUE KUBBIX
CHCTEM, TNPOLIECCOB U SIBICHUI, OpraHM3alus M MPOBEACHHUE OMOJIIOTHYECKOTO SKCIEPUMEHTA,
BBIIBIDKEHUE THUIOTE3bl, BBISBICHHE 3aBUCHMOCTH MEXAY HCCIEAyEeMbIMU BEIMYMHAMU,
00BSICHEHHUE TTOTyUYEeHHBIX PE3YJIbTATOB, MCIIOJIb30BAaHHBIX HAYYHBIX TIOHSATHIA, TEOPUH U 3aKOHOB,
YMEHHE JIeNaTh BEIBOJIbI HA OCHOBAHUU MOMyUYEHHBIX Pe3yIbTaTOB;

YMEHHE BBIIENATh CYIIECTBEHHbIE NPU3HAKA CTPOCHHSI OHMOJIIOTUYECKUX OOBEKTOB: BHIOB,
HOMYJIAUM, TPOJYLEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOTeOlEHO30B U HKOCHUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BU000pa30BaHus, NMPUCIIOCOOIEHHOCTH OPraHU3MOB, JAEUCTBHUS 3KOJOTMYECKHX (PaKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB M TIOTOKA YHEPTUU B IKOCHCTEMAX, aHTPOTIOT€HHBIX N3MEHEHH B
HKOCHUCTEMAX CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHMX IMKJIOB B
o6uocdepe;

yMEHHE MPUMEHSATH MOTY4YCHHbIE 3HAHUS Tl 00bACHEHUS! OMOIOTUYECKUX MPOIIECCOB U SIBICHU,
JUTSL TIPUHSATHS TPAKTUYCCKUX PEIICHWH B TIOBCEIHEBHOW JKM3HHM C IICJIBI0 00CCIeUeHUS
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIOJEH, COOMIONEHUST HOPM
TPaMOTHOTO TIOBEJICHHUSI B OKPY)XKArOIIEH NPUPOJHON cpene, MOHMMaHHWE HEOOXOIUMOCTH
UCTIOJIb30BaHUS JOCTUKECHHH COBpEMEHHOM ouonoruu TUIS paroHaIbLHOTO
IPUPOIOTIOIB30BAHNS;

YMEHHE peliaTh dJeMeHTapHble OMOJIOTHYEeCKHE 331a4H, COCTaBIATh CXEMbI IEPEHOCA BEIECTB U
SHEPruM B 3KocucTeMax (Lenu MUTaHus);

YMEHHE BBIMOTHSITH JIA0OpATOPHBIC U MPAaKTUYECKUE paboThl, COOMI0IATh MpaBUiia pu padoTe ¢
y4eOHBIM U Ta0OPaTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTHYECKH OIICHWBATh M HWHTEPIPETUPOBATh HHPOpPMAIHMIO OHOIOTHYECKOTO
COJIepKaHUs, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHHWSA W3 PA3IMYHBIX HMCTOYHHKOB (CpeicTBa
MaccoBoi WH(MOpMAILMK, HAYYHO-TIOMYJISIPHBIE MaTepHallbl), paccMaTpuBaTh TI0OaTbHBIC



9KOJIOTHYECKHE MPOOJIEMBbI COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
MTO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIC COOOIIECHHUs, 00001as OMOJOTHYECKYIO
I/IHq)OpMaL[I/IIO U3 HCCKOJIBKHX HNCTOYHHKOB, FpaMOTHO HCITIOJIB30BaThH HOHHTHﬁHBIﬁ aHHapaT
OHOJIOTHH.



TemaTnueckoe MIIAHKPOBAHME

TemaTnueckoe miianuposanue 10 kiaace

Ne HanmenoBanue pa3iesnoB u | Konmnu | [IporpammHoe conep:kanue OcHOBHBIE BU/IBI 1€ATETLHOCTH DJIeKTPOHHbIE
TeM y4eOHOr0 nmpeamMera €CTBO 00y4aromuxcs (undgposbie)
4acoB o0pa3oBaTeIbHBIE
pecypcbl
Tema 1. Bnosorus kak 2
HayKa
1.1 | buomnorus B cucTeMe HayK 1 buomnorus kak Hayka. CBsi3u OMOJIOTHH C PackpbiBaTh conepkaHie TEPMUHOB U 1. https://infourok.ru —
OO0IIECTBEHHBIMH, TEXHUICCKUMHU U HOHSTHI: HAYYHOE MUPOBO33pPCHUE, ouIMaTbHBINA CAUT
JIPYTHMH €CTECTBCHHBIMH HAyKaMH, Hay4Has KapThHa MUpa, Hay4Hblid MeTof, | OO0 «MHpoypok»
butocodueii, peurueit, STUKOH, THIIOTE3a, TCOPHS, METO/IbI 2. https://resh.edu.ru/ -
3CTETUKOM U npaBoM. Posnb Gronoruu B UCCIIC/I0OBAHMS. Poccuiickas
(OopMHUPOBAHUN COBPEMEHHOM Hay4YHOI XapakTepu30BaTh OMOJIOTHIO KaK HAYKy, | 3JEKTPOHHAs IIKOJIA
KapTuHbl Mupa. CucTeMa OMONIOTHYECKUX | €€ MECTO U POJIb CPEIH APYTUX 3.
HayK. €CTEeCTBEHHBIX HayK. [lepeuncisarp https://www.yaklass.r
Jemoncmpayuu: paszenbl OMOJIOTHH B COOTBETCTBHE C u/- sIKmacc
Ilopmpempui: Y. [lapsun, I'. Mennens, H. 00bEeKTaMU U3YUYCHUSI. 4.
K. Konbros, /Ix. Yorcon u ®@. Kpuk. HaspIBaTh BakHEHIIIHE OTPACITH https://videouroki.net
Tabnuywvl u cxemovl: «MeTO/IbI TO3HAHUS OMONIOTMYECKUX 3HAHUW U 33]Ia4H, - BUJICOYPOK
JKUBOU IIPUPOIBD) crosimue nepen 6uonorueit XXI B. S.
https://multiurok.ru/-
MYJIBTHYPOK — IIPOEKT
JUISL yYUTENen
1.2 | Meroabl o3HaHUS KUBOH 1 Metoibl TO3HAHUS KUBOH MPUPOJIBI PackpbIBaTh conepkaHre TEPMUHOB U 1. https://infourok.ru —

PUPOJIBI

(HabmoieHNe, SKCIIEPUMEHT, ONMCAHKE,
HU3MEpPEHHe, KiraccupuKarms,
MOJEIINPOBAaHUE, CTATUCTUYECKAs
00paboTKa JaHHBIX).

JemoncTpanun: TaOIuUIbl U CXEMBI:
«MeTtopl MO3HaHUS KUBOM IPUPOABD».
JlaGopaTopHble U MPAaKTHUYECKUE pabOTHI:

MOHSTHUI: Hay4HBII METOJ, METO/BI
UCCIICIOBaHMSI.

XapakTepHu30BaTh OCHOBHBIE METOBI
ITO3HAHMS )KUBOW ITPUPOJIBI:
HaOJr0IeHNe, SKCIIEPUMEHT, OITMCaHHUE,
u3MepeHue, Kiaccupukanus,

OUIMATBEHBIA CalT
000 «Mudoypox»

2. https://resh.edu.ru/ -
Poccuiickas
3JIEKTPOHHAS IIKOJIa




[TpaxTrueckas padota Ne 1.
«/crmonp3oBanue Pa3IMYHBIX METOAO0B IIPpU
U3yYCHUH OMOJIOTHYECKIX 00BEKTOBY

MOJICTTMPOBAHKE, CTATUCTHYCCKAS
00paboTKa JaHHBIX

3.
https://www.yaklass.r
u/- sSIKmacc

4,
https://videouroki.net
- BUIECOYPOK

5.
https://multiurok.ru/-
MYJIbTUYPOK — IIPOEKT
JUISL yYUTENEn

Tema 2. 7)KuBblie cucTeMbl U
HX OpPraHu3aums

2.1

buonornueckue cucremsl,
IIPOLIECCHI U UX U3YUYECHUE

JKuBbie cuctembl (OMOCHCTEMBI) Kak
npeaMeT uzydenus ouonoruu. Orianuue
KHUBBIX CUCTEM OT HEOPraHUYECKOM
IPUPOJIBIL.

CaoiicTBa 6MOCHCTEM U UX pa3HOOOpasue.
YpoBHU OpraHu3anuu OUOCHUCTEM:
MOJIEKYJISIPHBIH, OPraHOUHO-KJIETOYHBIH,
OpraHU3MEHHBI!, MOMYJIALUOHHO-
BHJIOBOM, DKOCUCTEMHBIH (O10-
reOLIeHOTHUYECKUI), OnoC(epHBIi.

Hayku, n3yuaromue OMocucTeMsl Ha
pa3HbIX YPOBHSIX OpraHU3aluu.
JeMoHcTpanuu:

Tabmune! u cxeMbl: « OCHOBHBIE IPU3HAKU
JKU3HN», « Y POBHU OpPraHU3ALMH KUBOU
PUPOIBDY.

Monens monexyinsl JJHK

PackpeiBath cojiepkaHre TEPMUHOB U
IOHATHM: CHCTeMa, OMOoJIorHaecKas
CHCTEMA, JJIEMEHTBI CUCTEMBI, CTPYKTypa
OMOCHCTEMBI, CBOMCTBA JKUBBIX CHCTEM,
00OMEH BEIIECTB, pa3MHOXKEHHE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
W3MEHUYUBOCTbh, Pa3/IpaKUMOCTh,
SHEPro3aBUCUMOCTH, YPOBHHU
OpTraHU3aIH KU3HU (OMOCUCTEM).
XapakTtepu3oBaTh TPUHITUIIBI
OpraHu3ai OMOCUCTEM: OTKPBITOCTb,
BBICOKAsl YIIOPSI0YEHHOCTb,
CaMOPETYJISILUS, UEPAPXUIHOCTb.
[lepeuncnars yHUBEpCaIbHBIE CBOMCTBA
JKMBOT'0: €IMHCTBO XUMHYCCKOTO
COCTaBa, pa3ApaKUMOCTh, IBUKEHUE,
rOMEOCTa3, pOCT U pPa3BUTHE,
HACJIEACTBEHHOCTh, N3MEHYNBOCTD,
ABOIIOLIHS (TTPUCTIOCOOJICHUE K
WU3MEHSIOIMNMCS YCIOBHSIM).
[TpuBOIUTE PUMEPHI OHOCUCTEM
Pa3HOTO YPOBHS OpraHU3AINH U
CpaBHUBAThH MPOSIBJICHUS CBOWCTB
YKUBOTO Ha Pa3HBIX YPOBHSX.
XapakTepu3oBaTh OCHOBHBIE MTPOIIECCHI,

1. https://infourok.ru —
OQUITATEHBIA CalT
000 «Hupoypox»

2. https://resh.edu.ru/ -
Poccuiickas
OJICKTPOHHA IIKOJIa
3.
https://www.yaklass.r
u/- AAKnace

4,
https://videouroki.net
- BUJIEOYPOK

5.
https://multiurok.ru/-
MYJIBTHYPOK — IIPOEKT
JUISL yYuTenen




MPOTEKAIoIIKEe B OMOCUCTEMAX: OOMEH
BEIIECTB U MPEBPAIICHUE SHEPTUH,
CaMOBOCITPOU3BEICHNE, CAMOPET YIS,
pa3BHTHE.

CobmronaTh paBuiIa OEPEKHOTO
OTHOUIEHUS K )KUBOU MPUPOJAE

Tema 3. XuMmuueckui

COCTaB U CTPOCHUEC KICTKHU

1. https://infourok.ru
— o(punManbHBINA caliT
000 «Mudoypox»

2. https://resh.edu.ru/ -
Poccuiickas
OJICKTPOHHAA IIKOJIa
3.
https://www.yaklass.r
u/- SIKmacc

4,
https://videouroki.net
- BUIEOYPOK

5.
https://multiurok.ru/-
MYJIBTHYPOK — IIPOEKT
JUISL yYUTENen

3.1

XUMHUYECKUU COCTaB KJIIETKH.
Bojna n MuHepasbHbIE COJIH

XUMUUYECKUN COCTaB KJIETKU. XUMUUECKHE
AJIIEMEHTBI: MAKPOIJIEMEHTHI,
MHUKpO3JIEMEHTHI. Bosia 1 MuHepanbHbIe
BenlecTBa. OyHKIIUU BOJBI U
MUHEPAIBHBIX BEIIECTB B KIIETKE.
[TonnepkaHue 0CMOTHUYECKOT0O OaaHca.
JeMoHcTpanuu:

Hunarpammsl: «Pactipenenenue
XUMHUYECKUX 3JIEMEHTOB B HEXXUBOU
npupoje», «Pacnpenenenre XuMHIECKUX
AJIEMEHTOB B JKMBOW IIPUPOJIEN.

Tabmuue! u cxemsl: «Ilepuoaudeckas
TabJIUIa XUMUYECKHX 2JIEMEHTOBY,
«CTpoeHHre MOJIEKYJIbI BOABI»

PackpeiBaTh conepkaHue TEPMUHOB U
MOHSITUH: 37IEMEHThI-ONOTEHBl,
MaKpO3JIEMEHTBI, MUKPOJIEMEHTHI;
MUHEpPAJIbHBIE BELIECTBA, MOJIEKYJIa BOJIbI
KAaK JIAII0JIb, BOJOPOAHBIE CBS3U;
ruipouiibHbIE U THIPO(HOOHBIE
BELIECTBA.

Jloka3pIBaTh €IMHCTBO 3JIEMEHTHOTO
COCTaBa KaK OJJHO U3 CBOMCTB KMBOTO.
PacnipenensiTb XuMu4eckue 3J€MEeHTHI 10
rpynmnaM B 3aBUCUMOCTH OT
KOJIMYECTBEHHOTO MPE/ICTaBUTEILCTBA B
OpraHu3Me; XapaKTepU30BaTh POJIb
OTJIENbHBIX 3JIEMEHTOB.

BBIABIATH CBSI3b MEXKJ1y COCTaBOM,




CTPOEHHUEM MOJIEKYIIbl XUMUYECKOTO
COCIMHEHUS M ero (YHKUIHUSIMHU B KJICTKE

3.2 benku. CocTaB u cTtpoeHue benku. CoctaB u cTpoeHne OCIIKOB. PackpeiBath coziepkaHre TEPMUHOB U
0eJKoB AMUHOKHCIIOTHI — MOHOMEPHI OEIIKOB. MOHATHUI: O€JIKH, TOJTUMEPHI, MOHOMEPHI,

HezameHnumsble 1 3aMeHUMBIE aMUHOKHCIIOTBI, MIETITUIHAS CBS3b,
AMUHOKHUCJIOTbl. AMUHOKHCIIOTHBII MOJIMNIENTHL, ACHATYpaLUs.
COCTaB. YPOBHU CTPYKTYpbI O€IKOBON XapakTepu30BaTh OEJIKHM KaK KIacc
MOJIEKYJIbI (TIEpBUYHAsI, BTOPUYHAS, OpraHMYECKUX COCAUHEHUI;
TpPETUYHAs! U YUETBEPTUYHAS CTPYKTYpa). KJIAaCCU(UIIUPOBATH UX MO CTPOCHUIO
XUMHUYECKUE CBOMCTBA OEIKOB. (rnoOynspHbIe U GUOPHILISIPHBIC OCIKH),
buonoruueckue ¢pyHKIUU OEIKOB. MEPEYUCIIATh U XapaKTepU30BaTh
JemoHncTpanuu: ¢byHKIMN OEIKOB
Tabmuie! u cxeMbl: «CTpO€HHE MOJIEKYJIbI
Oenkay.
O6opynoBaHue: CBETOBO MUKPOCKOTI,
MHUKpOIpenapaTbl

3.3 | ®epmeHTHI — OMOTOTUYECKUE depMeHTHI — OMOIOTUYECKUE PackpeiBath copepkaHne TEPMHUHOB U

KaTaJau3aTophl karanu3aTopsl. CTpoeHue gpepMeHra: MOHATHUI: (PEePMEHTHI, aKTUBHBIN LIEHTD,

aKTUBHBIN LIEHTP, CyOCcTpaTHas cyOcTpatHas cnerupuIHOCTb,
cnenuuaaocts. KopepmMeHThI. KO(EPMEHTHI, OEIIKU-aKTUBATOPHI U
Burtamunsl. OTinuus GpepMeHTOB OT OeIKU-UHTHOUTOPBI.
HEOpPraHUYECKUX KaTaJIu3aToOpOB. VYka3pIBaTh OTJINYMS (EPMEHTOB OT
JlemoHcTpanuu: HEOPraHUUYECKUX KaTaJIN3aTOPOB.
Tabmune! u cxembl: «CTpoeHue OOBACHATH POJb PEPMEHTOB B
bepmeHTaY. (YHKIIMOHUPOBAHUY KUBBIX CUCTEM, B
OGopynoBanue: 000py1I0BaHUE TSI MPOMBINIUICHHOCTH, B MEJTUIINHE, B
IPOBEICHUS HAOIIO/ICHUH, U3MEPEHHIH, MIOBCEIHEBHOM JKU3HU YEJIOBEKA
HKCIIEPUMEHTOB.
JlaGopaTopHble U PaKTUYEeCKHUEe pabOTHI:
JlaGopatopnast pabota Ne 1. «3yuenue
KaTaJIMTUYECKON aKTUBHOCTH ()epPMEHTOB
(Ha mpuMepe amMuJIa3bl WK KaTajga3bl)»

3.4 | YraeBogasl. Jlunumael YrieBoasl: MOHOCaxapuabl (TIH0K03a, PackpeiBaTh copep:kaHue TEPMUHOB U

prb03a 1 1e30KCUpu003a), TUcaxapuIbl
(caxapo3a, JIakT03a) U MOJIHCAXAPHIBI
(kpaxmaJl, TIMKOT€H, LEJTI003a).
buonornueckue QyHKIUHU YIIIEBOJIOB.

HOHATHH: YTJII€BOJAbI, MOHOCAXapuahbl,
JUcaxapy/bl, MOTHCAXapu/Ibl, TIIOKO03a,
pub03a, 1e30Kcuprd03a, caxaposa,
JIAKTO03a, MaJIbT034a, LIEJUTI0JI03a




Jlunuaer: Tpurnunepubl, Gocdoaunuasl,
crepoubl. ['uapopmibHO-TuApOdOOHEIE
cBoiicTBa. bronornueckune GpyHKIIUN
JIATIHJIOB.

CpaBHEHHE YTJICBOJIOB, OCJIKOB U JINITH]IOB
KaK MCTOYHHKOB YHEPTHUHU.
JleMoHCTpamuu:

Tabnuibl 1 CXeMBI: «YTIEBOIBDY,
«JInmuaeny.

O6opynoBaHue: 000pyIOBaHUE IS
MIPOBEICHUS HAOIOACHUH, U3MEPEHUH,
HKCIIEPUMEHTOB

(keTdarka), Kpaxmal, TITUKOTeH;
JUTHIBI, TPUTTUIEPUIBI (SKUPBI, MAcIia),
dbochonunuabl, CTEPOUIBI.
XapakTepu30BaTh YIrieBOIbI, TUTHIBI
KaK KJIACC OPTraHWYECKUX COCIUHEHHIA.
KrnaccudunupoBaTs yriieBobl U JIUMUIBI
0 CTPOCHUIO; IEPEUUCISTH (DYHKIHH
YTIIEBOJIOB U JIUTIUIOB.

CxeMaTh4ecku n300pakaTh CTPOCHHE
MOJIEKYJ YTJIEBOJIOB, JIUIIHA]IOB

3.5 HyxnenHnoBbie KUCIOTBI. Hyxneunoseie kucnorsl: JIHK u PHK. PackpriBaTh comepxaHnue TEpMUHOB U
ATOD Hyxneotuasl — MOHOMEpBI HYKJIEUHOBBIX | MOHATHUI: 1€30KCUPUOOHYKIEUHOBAs
kucnot. Ctpoenue u pynkunu JHK. kucnota (JJHK), pubonyknennonas
Crpoenne u pynkuuu PHK. ATD: kucnora (PHK), nykieorup,
CTpOEHUE U QYHKIHH. MOJINHYKJIEOTUAHAS LIETb
JemoHncTpanuu: (MONMMHYKIIEOTH]T), KOMIUIEMEHTAPHOCTD,
[Toptpetsr: [Ix. Yorcon, @. Kpuk, M. ¢byukun JJHK (xpanenue u nepenaya
VYunkunc, P. ®pankiuH. HACJIEICTBEHHON MH(OPMAINH ); BUIBI
Talnuibl U CXeMBbI: PHK (undopmarmonHas, TpaHCIOpTHaA,
«Hyxnennosblie kucnotsr; JJTHK», pudocomanpHas); afieHo3uHTpUudocdar
«buocunres 6enka», «CtpoeHue (ATD), makposprudeckast CBs3b.
Mosiekyibsl ATD». XapakTepu3upoBaTh HyKJICHHOBBIE
Ob6opyoBaHue: CBETOBOI MUKPOCKOII, KHMCJIOTHI KaK XMMUUYECKHUE COCTUHEHUS U
MHUKpOIpenaparsl HOCHUTENH HACIEICTBEHHON
uHpOpMaLnu.
OTmeuaTh 0OCOOEHHOCTH CTPOEHUS
MOJIEKYJT HyKJIenHOBBIX kucioT (JHK,
PHK) u AT®.
CxemaTnyuecku n300paxaTb CTPOCHUE
HYKJICOTH/I0B, MOJIEKYJI HYKJIENHOBBIX
kucior, ATO
3.6 | Uctopus u MmeTombl [{uronorus — Hayka o kierke. Kiierounas | PackpsiBath coaep:kaHre TEpPMUHOB U

U3YYEHHUSI KIIETKH.
Kiterounas Teopus

TCOpU — IIPUMCP B3aUMOACUCTBUS UICH U
q)aKTOB B HAYYHOM I1O3HAHUH.
MeTtopl H3YUCHUS KIICTKH.

MOHATUM: KJIETKA, LIUTOJIOT U,
PacKpbIBaTh COAECPKAHUE MTOJOKEHUN
KJICTOYHOU TEOPHH.




JleMoHCTpamuu:

IToprpersr:

A. JleBenryk, P. I'yk, T. llIBanH, M.
[Ineinen, K. bap, P. Bupxos.
OO6opyaoBaHHUE: CBETOBON MUKPOCKOII,
MHUKpOIIpenaparbl paCTUTENIbHbIX,
JKUBOTHBIX U OaKTEpUATIbHBIX KIETOK;
PHUCYHKHU ¢ MUKpO(hOTOTpadusiMu KIETOK,
MOJTy4YEHHBIE C TOMOIIBIO CBETOBOTO U
AJIEKTPOHHOT0 MUKPOCKOIIA

[lepeuucnars U XxapakTepu30BaTh
OCHOBHBI€ METOJIbI U3yUEHHUSI KICTKHU:
(IpUTOTOBIIEHUE CPE3OB,

OKpalIuBaHue, MUKPOCKOIIMPOBAHUE,
ueHTpudyrupoBanme, KyJIbTUBHPOBAHUE
KJIETOK U TKaHei)

3.7 | Knerka kak uenoctHas KneTka kak 1enoctHas ’KuBasi cCUCTEMa. PackpeiBath copepkaHne TEPMUHOB U
KHUBas CCTEMa OO01ure npu3HaKy KJIETOK: 3aMKHYTast MOHSTHUN: KJIETKU (3yKapuOTHYECKa,

HapyxHas memOpana, monekynbl JJHK kak | mpokapuoTudeckas), iiasMaruyecKkas
TeHETUYECKUH armapar, CUCTeMa CUHTe3a | MeMmOpaHa (Tuia3manemMma), IITMKOKAIIUKC,
Oenka. TUMbBI KJIETOK: SyKapHUOTUYECKasi U | TPAHCIIOPT BELIECTB (I1aCCUBHBIH,
npokapuoruyeckas. OcodOeHHOCTH aKTHBHBIHN ), JHAOUUTO3 ((arouuros,
CTPOEHUS MPOKAPHUOTUIECKON KIIETKH. MUHOIIMTO3), 9K30IIUTO3, KJIETOYHAS
Kinerounas crenka 6akrepuit. CtpoeHue CTEHKa, HYKJICOU]I.
AYKapUOTHUECKOH Ki1eTkH. OCHOBHBIE CpaBHUBaTh MEXy cOO0M
OTJINYMSI PACTUTEIbHOM, ’KUBOTHOM U AYKapUOTHYECKHUE U IPOKAPHUOTUUECKHE
rpubHoii kieTku. [loBepXHOCTHBIE KJIETKW; OTMEYaTh CXOJCTBO U Pa3Inydus
CTPYKTYpbI — KJIETOUHAs CTEHKa, B CTPOEHUH KJIETOK OaKTepui,
TIIMKOKAITUKC, UX (QYHKITUH. YKUBOTHBIX, pACTEHHH U TpuOOB
[TnasmaTnueckas MeMOpaHa, ee CBOMCTBA
U QYHKLUH.
JlemoHCTpauu:
IToptpetsr: A. JleBenryk, P. I'yk, T.
[IIBann, M. IIneiinen, K. bap, P. Bupxos.
Tabmuupl u cxemsl: «CTpoeHue
AYKAPUOTHYECKOM KIIETKN», «CTpoeHune
JKUBOTHOU KJIETKN», «CTpoeHue
pPacTUTENBHOM KIETKN», «CTpoeHue
IIPOKAPUOTUUYECKOMN KIIETKM.
OOGopyaoBaHue: CBETOBON MUKPOCKOTI,
MUKpOIIpENnapaTbl paCTUTEIbHBIX,
KMBOTHBIX U OaKTepUAIbHBIX KJIETOK

3.8 | CtpoeHne 3yKapuOTHUECKOM [{uTonazMa 1 €€ OpraHOM/IbI. PackpriBaTh conepkaHue TEPMUHOB U




KJIETKU OaHoMeMOpaHHbIE OPTaHOU/ bl KIIETKHU: MOHSTHI: UTOIIa3Ma, OPTaHOMUIbI,

OIIC, annapat ["'oyb1Ku, TU30COMBI. sHjomIa3marudeckas cets (JI1C),

[ToryaBTOHOMHBIE OPraHOUIBI KJIETKU: anmapat [ 0JIbJI)KH, TU30COMBI, BaKyOJlb,

MUTOXOHJIPUH, TIITACTUIBL. MUTOXOHJIPHH, IIACTU/IBI (XJIOPOILIACTHI,

[IpoucxoxaeHre MUTOXOHIPUIA U XPOMOILIACTHI, JIEHKOIUIACTHI),

wiactua. Bunel miactua. HememOpanusie | puOOCOMBI, MUKPOTPYOOUYKH, KIETOYHBIH

OpTraHOUIbl KIETKU: PUOOCOMBI, HeHTp (LeHTpOoCcoMa), pECHUYKH,

KJIETOYHBIN LEHTP, IEHTPUOJIU,PECHUYKY, | KI'YTUKHU, BKIIOUEHUS, SIIPO, SACpHas

KIyTUKUA. OYHKIIMYA OPraHOUI0B KJIETKH. 00oJ104Ka, KapuoIuia3mMa, XpoMaTHH,

BxuroueHnusl. AJIPBILIKO, XPOMOCOMBI.

SApo — peryasTOPHBIA HEHTP KIETKU. OnuceiBaTh CTPOCHUE SyKAPHUOTUUECKOU

Crpoenue siapa: sinepHast 000I09Ka, KJIETKU 110 U300payKEHUSIM U Ha

KapuoIlia3Ma, XpOMaTHH, SIPBIIIKO. MUKpoOTpenaparax; KiaccupuiuupoBarb

Xpomocombl. TpaHCTIOPT BEILECTB B OpraHou/Ibl B 3aBUCUMOCTH OT

KIIETKE. 0COOCHHOCTEH MX CTPOCHHUS

JemoHncTpanuu: (omHOMEMOpaHHBIE, IByMEMOpaHHBIE,

[Toprpetsr: A. JleBenryk, P. I'yk, T. HEeMEMOpaHHBIE); ONMUCHIBATH (PYHKIUH

[[IBann, M. lIneiinen, K. bap, P. BupxoB. | Kaxa0ro opraHouia B KJIETKE.

Tabmure! u cxembl: «CTpoeHue XapakTepu30BaTh KIETOYHOE AP0 KaK

9YKapUOTHYECKOH KIETKN», «CTpoeHue MECTO XpaHeHus, nepeaauu (yaBoeHue

JKUBOTHOU KJIETKN», «CTpoeHue XPOMOCOM) U peanu3anuu

pacTutenbHOU KieTkny», «CTpoeHue (TpaHCKpHMILIMS ) HACIEICTBEHHON

IIPOKAPUOTUYECKON KIIETKHY, uH(pOpMaIIUU KIETKH.

«Ctpoenue snapa kinetkn». O6opynoBanue: | [lepeuncnats U OMUChIBaTh KOMIIOHEHTHI

CBETOBOW MUKPOCKOII, MUKPOIIPENapaThI a1pa v uxX pyHKIUY;

PacCTUTEIbHBIX U )KUBOTHBIX KJIETOK. CxemaTnuHO U300pakaTh CTPOCHHE

JlaGopaTopHble U MpaKTUYECKUe paboThl: | PACTUTEIBHON M dKHUBOTHOM KJIETKH.

Jlabopartopnast pabota Ne 2. «M3yuenue OOBACHATH OMOJIOTHYECKOE 3HAUCHHUE

CTPOEHUS KJIETOK PACTEHUH, )KUBOTHBIX U | TPAHCIIOPTA BELLECTB B KIIETKE

OakTepuil 0] MUKPOCKOIIOM Ha TOTOBBIX

MHUKpOIpenaparax u ux OMuCcaHue»
Tema 4. 1. https://infourok.ru —
KusHenessTeJIbHOCTD ouLManbHbINA caiT
KJIETKHU 000 «Hudoypox»

2. https://resh.edu.ru/ -
Poccniickas

QJICKTPOHHA IIKOJIa




3.
https://www.yaklass.r
u/- sSIKmacc

4,
https://videouroki.net
- BUIECOYPOK

5.
https://multiurok.ru/-
MYJIbTUYPOK — IIPOEKT
JUISL yYUTENEn

4.1 OOMEH BEILECTB. OOMEH BEIIECTB, HJIM META0O0IH3M. PackppiBaTh conepikaHre TEPMUHOB U
[Inactuueckuit oOMeH. Accumuisinus (macTUuecKuii oOMeH) MOHATHIT: 0OOMEH BEIIECTB U
dortocuHTe3. XEMOCHHTE3 JTUCCUMMJIIALINS (SHEPTETHYECKUIl OOMEH) — | MpeBpalieHue dHeprun (MeTaboInu3m),

JIBE€ CTOPOHBI €IMHOTO IIpoLecca aCCUMMJISILIUSA, TUTAaCTUYECKUI OOMEH,
MeTaboau3ma. Poiib 3aKOHOB COXpaHEHHs | AUCCUMMIIALMSL, SHEPTeTHUECKUI OOMEH,
BEIIECTBA M YHEPTUN B TIOHUMAHUHU ¢dotocunTe3, PoToNnus,
MmeTaboau3ma. TUrbl OOMeHa BEIeCTB: dochopunupoBanue, NEPeHOCUUK
aBTOTpOGHBIN U reTrepoTpodHbIi. Poib IIPOTOHOB, XEMOCUHTE3.
(bepMeHTOB B OOMEHE BEILECTB U OnuceiBaTh (POTOCUHTE3, IPOLIECCHI,
NPEBpAICHUH YHEPTUU B KIIETKE. IIPOTEKAIOIME B CBETOBOM U TEMHOBOM
dotocunres. CeroBas u TeMHOBast pa3bl | dasze.
¢dorocunTesa. Peakiuun porocunresa. BEISBIIATE TPUYUHHO-CIIEICTBEHHBIC
O¢¢dexTuBHOCTh POTOCHHTE3a. 3HAYCHUE | CBSI3M MEXKJ1y MOTJIOIIEHUEM COJIHEUHOM
¢doTocuHTE3a IS )KU3HU Ha 3eMJIe. SHEPrUM XJIOPO(PUIIIOM U CUHTE30M
Bnusiaue ycnoBuit cpenbl Ha potocunTe3 U | Monekyn ATO.
CII0COOBI TIOBBIIIEHUS €TI0 CpaBHHBAThH UCXOHBIE BEIIECTBA,
HPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUH. | KOHEUHbIE TPOAYKTHI U YCIOBUS
XeMmocHHTe3. XeMOCHUHTE3UPYIOLINE IIPOTEKAHUs PEaKIMii CBETOBOU U
OakTepuu. 3HaUEHUE XEMOCUHTE3a IS TEMHOBOM (ha3bl poToCcuHTE3A;
KU3HU Ha 3eMJie. CpaBHuBaTh (HOTOCHHTE3 U XEMOCHUHTE3.
JlemoHCcTpanuu: OneHuBaTh 3HaueHHE (POTOCUHTE3A U
[Toptpetsr: K. A. Tumupsizes. XEMOCHHTE3a JUIsl )KM3HU Ha 3eMie
Tabnuibl U cxembl: «XJIOPOIUIACT»,
«DoTocuHTE3»

4.2 | DHepreTnueckuii o0OMeH Kucnopoanoe okucneHue, uim KI€TOYHOE | TUCCUMMIIAIMS, (EPMEHT.

neixanue. OKUCIUTEILHOE




dbochopuupoBanue. IPPEeKTUBHOCTD
HHEPTreTUIECKOro 0OMeHa.
Hemoncmpayuu:

Tabauywvl u cxemvi: «TUBI TUTAHUS,
«Metaboauzmy», «MUTOXOHAPHUSY,
«OHEpreTUIecKuii 0OMEeH»

XapakTepru3oBaTh OOMEH BEIIECTB U
IIpEBpALIEHUE SHEPTUU (META00IN3M)
KaK OJIHO UX CBOMCTB )KHBOTO.
[Tepeuuncnsate ocOOEHHOCTH
TUTACTHYECKOTO U SHEPTETHYECKOTO
oOMeHa B KJIETKE; yCTaHABINBATh
B3aUMOCBSI3b MEX/Ty HUMHU.

PaznuuaTh TUTIBI OOMEHA BEIIECTB B
KJIETKE: aBTOTPO(DHBINA 1
reTepoTpOQHBIi.

OnuchIBaTh ATAIBI YHEPTETUIECCKOTO
obmeHa (MoAroTOBUTEIbHBIMH,
OCCKUCIOPOAHBIN, KHCIIOPOIHBIN) U
CPaBHUBATh UX MEXIY COOOIi.
XapakTepu30BaTh PEAKIUH IIIUKOJIN3A,
OpoKeHUs1, KIIETOUHOTO JbIXaHNUS,
BBISIBIISITh IIPUYNHHO-CIICJICTBEHHbBIC
CBSI3U MEXKIY TITUKOIU30M, KJIETOUHBIM
JIIXaHUEM U CUHTE30M MoJieKya ATO.
CpaBuuBath 3pPEeKTUBHOCTD
0ECKHCIOPOIHOTO U KUCIOPOIHOTO
HTAIoB

4.3

Buocuures Oenka

Peakuyu MaTpuyHOTO CHHTE3A.
I'enernueckas nnpopmanus u JJHK.
Peanuzanus renetudeckoi nH(GOpMaIIUY B
KJICTKE.

I'eneTnyecKkuii KOJ U €ro CBOMCTRBA.

Tpanckpunuusa — matpuusbii cuaTe3 PHK.

Tpancasaius — 6nocuHTe3 Oenka. JTarbl
TpaHcianuu. KonupoBaHnne aMUHOKHCIIOT.
Pons pubocom B 6buocunTe3e Oenka.
JleMoHCTpamuu:

IToprpetsr: H.K. KonbLos.

Ta6mump! u cxemsl: «Ctpoerue JJHK»,
«Ctpoenue u PyHKIHMOHHUPOBAHUE TEHAY,
«Cuntes Oenka», «Permkamusa JIHK»,
«['eHeTHUECKUI KO,

PackpbiBaTh conep:kaHre TEPMUHOB U
IMOHATHUH: TeH, TCHETUUCCKUU KOJI,
MaTpUYHBIA CUHTE3, TPAHCKPUIILIUS,
TPAHCIIAIMSA, KOJOH, aHTUKOJIOH,
pubocoma, IieHTpaIbHas J0TMa,
MOJIEKYJISIpHAst OMOJIOTHSI.

Onpenenarb CBOWCTBA TEHETUUECKOTO
KoJ1a (TPUTIETHOCTH, OJTHO3HAYHOCTb,
BBIPOKJIEHHOCTh, YHUBEPCATBHOCTD,
HETEePEKPHIBAEMOCTh, HETIPEPHIBHOCTH ).
OnuceIBaTh Tanbl peann3alnuu
HaCJIEJACTBEHHON HH(GOPMAIINH B KIIETKE.
CpaBHMBaTh PEAKIIUA MATPUUHOTO
cuntesa moJiekyn PHK u Genka B kinetke




OOGopynoBaHue: MOJIEIN- AaNTUTUKAIIUNA
«¥Y neoenne JTHK u Tpanckpumimsy»,
«buocunres oenkay

4.4

Hexnerounsie GopMbl )KU3HA
— BUPYCBHI

Hexnerounsie GOpPMBI JKU3HU — BUPYCHI.
Ucropust otkpeiTus Bupycos (1. W.
HBanoBckuii). OCOOEHHOCTH CTPOEHHUS U
YKU3HEHHOTO 1IMKJIa BUPYCOB.
bakrepuodaru. bone3nu pacreHuid,
JKUBOTHBIX U YEJIOBEKa, BbI3bIBAEMbIC
BUpycamu. Bupyc nmmynozaeduuta
yenoBeka (BUY) — Bo36yaurens CITN da.
OOparHas TpaHCKPHIIIMS, peBepTasa u
unTerpasa. [Ipodunaktika
pacnpocTpaHEHHs] BUPYCHBIX
3a00JIeBaHUM.

JlemoHCTpauu:

[Toptpertsr: . Y. IBaHOBCKMIA.
Tabmune! u cxemsl: «Bupycb»,
«bakrepuodarm»; «CtpoeHue u
JKU3HeHHbIN nukia Bupyca CITHN/la,
Oaktepuodaray.

O6opynoBanue: moaens cTpyktypsl JJHK;
MarHUTHas MOJIeJIb-aNTIuKaIUs
«CTpoeHHE KIETKN

PackpbIBaTh conepkaHre TEPMUHOB U
MOHSTHIA: BUPYC, BUPYCOJIOTHSI, KAlICUJI,
Oaktepuodar, BUpyC UMMYyHOIe(DUIUTA
yenoBeka (BUY), oHKOreHHBbIE BUPYCHI.
XapakTepu3oBaTh BUPYCHI KaK
HEKJIETOYHYIO (OpMY KU3HU;
0COOEHHOCTH CTPOCHUS U
KHU3HEICSITEIbHOCTH BUPYCOB.
OnuchIBaTh )KU3HEHHBIN IIUKJI BUPYCOB
UMMYHOJIeUIIITA YEIOBEKA; Pa3IniaTh
Ha pucyHkax BTM ((Bupyc TabauHoi
MO3auKH), 6akTepuodar, BUY.
OOO0CHOBBIBATH M COOIIOAATH MEPHI
npOo(UTAKTUKH PACTIPOCTPAHEHHUS
BUPYCHBIX 3a00JIeBaHUN
(pecniupaTopHbIe, KeIya09HO-
KHIIIEYHbIE, KiiemeBoi suuedanur, BUY-
H(pEKIHs)

Tema 5. PazmHuoskenue n
UHAUBUIYAJbHOE Pa3BUTHE
OPraHu3MoOB

1. https://infourok.ru —
opUIIHATBHBIN CalT
000 «Mudoypox»

2. https://resh.edu.ru/ -
Poccuiickas
OJICKTPOHHA IIKOJIa
3.
https://www.yaklass.r
u/- sIKmacc

4.
https://videouroki.net
- BUJEOYPOK

5.




https://multiurok.ru/-
MYJIBTHYPOK — IIPOEKT
JUISL yYuTenen

5.1 JKM3HEHHBIN HUKI KJIETKH. KieTouHblid LUK, WK )KU3HEHHBIN UK PackpeiBath conepxkanre TEPMUHOB U
Henenue knetku. Muto3 kietku. MaTepdaza u muto3. Ilpomueccsr, MOHSATHI: KIIETOYHBIN ITUKJI, UHTEpda3a,

npoTekaromue B uaTepdase. Permukanus | peayrumkanus, XpoMocoMa, KapuoTHIL,
— peakuusa matpuyHoro cunre3a JJHK. raruIONIHBIN, TUIITONTHBINA
Crpoenune xpoMocoM. XpOMOCOMHBII XPOMOCOMHBIN HA0OP, XpOMaTH/Ibl;
HaOOp — KapuoTun. JurionaHsiii u MUTO3 €ro cTajauu: npodasa, meradasa,
TaTuIONIHBI XPOMOCOMHEIE HA0OPHI. anadasa, renodasa.
Xpomatuasl. [{lutonornueckue 0CHOBBI OnuceIBaTh KU3HEHHBIN HUKII KIIETKH;
Pa3MHOKEHUS U UHJIMBUIYATIBHOTO MIEPEYUCIIATh U XapaKTepU30BaTh
pa3BUTHUS OpPraHU3MOB. [[eneHune KIeTKu — | Mepruobl KIETOYHOTO LIMKJIA, CPABHUBATh
muto3. Ctanuu muto3sa. [Ipoueccsl, UX MEXAY COOOM.
MIPOUCXOMASAIINE Ha PA3HBIX CTAIUSIX OnuceIBaTh CTPOCHHUE XPOMOCOM,
MuTO3a. brongoruueckuii cMpIci MUTO3a. KapUOTHUIIOB OPraHU3MOB, CPaBHUBATh
[TporpamMmmupyemasi rubesb KIETKH — XPOMOCOMHBIE HAOOPHI KIETOK.
arnornTo3. CpaBHUBaTh CTaIUN MUTO3A.
JemMoHcTpauuu: Paznuuate Ha MUKpoIpenaparax u
Tabmuiel 1 cxeMbl: «KIeTOUHBIN UK, PHUCYHKaXx CTaJIi¥ MHUTO3A.
«Perumkanus JJHK», «Ctpoenne PackpbIBaTh OMOJIOTMUYECKUI CMBICT
XPOMOCOMBDY, « MHUTO3»; MarHUTHAsI MHUTO3a
MO/IeJIb-alIIuKaIus «/leneHne KaeTkm»;
mojens JIHK.
O6opynoBaHKe: CBETOBOM MUKPOCKOM U
Mukponpenapar «Kapruoknnes B KJIeTKax
KOpEIIKa JTyKay.
JlaGopaTopHbie U IPaKTUYECKUE PAOOTHI:
JlaGopatopHas padota Ne 3. «Habnronenue
MHUTO3a B KJIETKaX KOHYMKa KOpelllKa JIyKa
Ha TOTOBBIX MUKpOIIpenapaTax»

5.2 | ®opMBI pa3MHOKEHUS DopMBI pa3MHOKEHHS OPTAaHU3MOB: PackpeiBaTh copepkaHne TEPMUHOB U

OpraHnu3MoB

Oecnonoe u nmojioBoe. Buasl Oecroaoro
pPa3sMHOXKEHUs: JIeJICHUE HaIBOE U
IMOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX,
CIopooOpa3oBaHME, BET€TATUBHOE
pa3MHOXxeHue. MIcKycCTBeHHOE

MOHSTHN: pa3MHO>KEHHUE, KJIOH, TI0JIOBbIE
KJIETKU (TaMeThl), sIeKIeTKa,
CIIEPMATO30M 1, 3UI'0Ta, I€JIEHUE HABOE,
MIOYKOBAaHUE, CIIOPYJISAIHS,
¢dparmMeHTalysi, BEreTaTUBHOE




KJIOHHPOBaHUE OPraHU3MOB, €r0 3HAUCHUE
JUIS CCICKIUH.

[TonoBoe pa3MHOKEHHUE, €r0 OTINYUS OT
OecIoJIoro.

Hemonctpanuu: TabauIbl ¥ CXEMBI:
«DOopMBI pa3MHOKEHHS] OPTraHU3MOBY,
«JIBOMHOE OTJII0IOTBOPEHUE Y IIBETKOBBIX
pacteHmit», «JleneHne KieTku 6akTepumny,
«BereratuBHOE pa3MHOKEHUE PACTCHUINY,
«CtpoeHue MoJOBBIX KIETOK»

pa3sMHOXKCHHE, CEMEHHOE Pa3MHOKEHHE,
OIbUIEHUE, JBOMHOE OIUIOI0TBOPEHHUE,
TIOJIOBBIC XKeJe3bl, CCMCHHUKH, SIMUHUKH,
OIUIOJIOTBOPEHUE (HAPYKHOE,
BHYTpCHHEE). XapaKTepru30BaTh
0COOCHHOCTH ¥ 3HaUeHHe OeCIoyIoro u
MIOJIOBOT'O CITOCOOOB Pa3MHOKEHHUSL.
Boiiensats Busipl 6ecrionoro
Pa3MHOKCHUST; BBISBIISITH B3aHMOCBSI3U
MeXTy popMaMu B Crioco0amMu
Pa3sMHOXKCHUS, U UX OMOJIOTHYECKIM
3HAYCHHUEM.

Bnaners npuémaMu BEereTaTUBHOTO
pPa3MHOKEHUS KyJIbTYPHBIX pacTeHUH (Ha
pUMepe KOMHATHBIX).

XapakTepu30BaTh MOJIOBBIC KICTKHU:
SIUEKIICTKH, CIIEPMATO30U/Ibl; BBISBIISATH
O0COOEHHOCTH MX CTPOEHUS

5.3 | Meiio3 Meiio3. Cranun meniosa. [Ipoueccel, PackpeiBaTh copepkaHue TEPMUHOB U
IIPOUCXOASAIINE HA CTAIUAX MEHO03a. ITOHATUI: MEHO03, KOHBIOT AL
IToBeneHne XxpoMOCOM B MEHO3€. XPOMOCOM, MEPEKPECT (KPOCCUHTOBEP)
Kpoccunrosep. bruonornueckuii CMbICI M | XPOMOCOM, TaMETHI.
3HaYEHUE Meno03a. XapakTepHu30BaTh MeH03 Kak Crocod
JlemoHcTpanuu: KJIETOYHOTO JIEJIEHUS; OIMChIBATh MEH03
TaOnuupl U cxemsl: «/lenenue KIeTKn», 10 CTAJUSM; CPAaBHUBAThH CTaIMH MEH03a
«Meiio3». Y MUTO3A.
Ob6opynosanue: monens JIHK; maruutHas | Paznuuarh Ha pucyHKax cTaJuu Meio3a;
MoJIeIb-aNIIuKalus «/lenenre KneTkm» pacKpbIBaTh OMOJIOTHYECKOE 3HAUCHHE

Meno3a
5.4 | ObpazoBaHue 1 pa3BUTHE ["amerorenes — npoiecc 06pazoBaHus PackpeiBaTh copepkaHne TEPMUHOB U

MOJOBBIX KJIETOK.
OrmtonoTBOpEHNE

I0JIOBBIX KJIETOK y KUBOTHBIX. [los10BEIE
’KeJe3bl: CCMEHHUKH U SIMYHUKU.
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KIETOK
— rameT (CrepMaTo30u, SIMIEKIIeTKA) —
criepmaroreses u ooreHe3. OcoOEHHOCTH
CTPOEHUS SHIEKIETOK U CIIEpPMaTO30M/I0B.
OnnopgorBopenue. IlapreHorenes.

MOHSATHUI: TaMETOTEHE3, CIIEPMATOTCHE3,
0O0TeHE3, CIIEPMATO30H I, AKPOCOMa,
SUTIEKIICTKA, TIOJISIPHBIC TEJIbIIA.
XapakTepr30BaTh 0COOCHHOCTH
raMeTOreHe3a y KUBOTHBIX U €0 CTa/INU;
TIOJIOBBIC KJICTKU )KUBOTHBIX U
OIHKCHIBATH MPOIIECC X PA3BUTHSI.




JleMoHCTpamuu:

Tabmuubt u cxemsl: «IIpsiMoe u HenpsiMoe
pa3Butue», «I'amerorenes y
MJICKOITUTAIONIUX U YSIIOBEKAY.
OO6opyaoBaHue: Mojaelb MeTadazHoi
XPOMOCOMBI, MUKPOCKOTI,
MuKpornpenapatsl «CriepMaTo3oubl
MIICKOIIMTAIOLIETO», «SIHIeKIeTKa
MJIEKOTIUTAIOIIET 0.

JlabopaTopHbIe U MPAKTUIECKUE PAOOTHI:
JlaGopaTtophnas pabota Ne 4. «M3yuenue
CTPOCHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax»

CpaBHHBATh CIIEPMATOIEHE3 M OOTCHE3.
OnuceiBaTh OMJIOOTBOPEHUE,
OuoJIOrn4YecKoe 3HauYeHUe
OILJIOJOTBOPEHHUS

5.5

WNHnuBuayansHOE pa3BUTHE
OpPraHHU3MOB

NuauBuayanbHOE pa3BUTHE (OHTOTEHES).
OMOpuoHaNbHOE pa3BUTHE (IMOpHOTEHES).
Drarnbl HSMOPUOHATEHOTO PA3BUTHUS Y
MO3BOHOYHBIX JKUBOTHBIX: IPOOJICHHE,
racTpyJsiuus, OpraHOreHes.
[TocTomMOpuoHaNbHOE pa3BuTHe. THITBI
MOCTAIMOPUOHATILHOTO PA3BUTHUS: MIPSIMOE,
He MpsAMoe (TUYUHOYHOE). Briusinue cpeapl
Ha Pa3BUTHE OPTAHU3MOB; (DAKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXKJICHHBIC
YpPOACTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3
IIBETKOBOT'O PAaCTEHUs: CTPOCHHUE CEMEHH,
CTaJ¥ Pa3BUTHUSL.

JlemoHCTpauu:

Tabmuie! u cxembl: « OCHOBHBIE CTaIUU
oHTOreHesa», «IIpsimoe u HenmpsiMoe
pa3BUTHEY, «J[BOWHOE OIJIONOTBOPEHUE Y
[BETKOBBIX PACTCHHII»

PackpsIBaTh conepkaHre TEPMUHOB U
MOHSTHIA: OHTOT'€HE3, SMOPUOTEHE3,
3UroTa, ApodiieHne, 6J1acTOMephI,
MopyJia, 6JacTyia, 61acTorens,
ractpylia, Hepyna, OpraHOreHe3;
3apO/IbIIIEBhIC TUCTKU: FKTOIEpMa,
Me30/iepMa, SHTO/IEPMa;
nocTAMOPHOHAIBHOE Pa3BUTHE: TIPSMOE
1 HEeMpsiMOe (JINYMHOYHOE); MeTaMopdo3,
Meracrnopa, MUKpOCIopa, MbUIbLIEBOE
3€pHO, CIIEPMUH, 3aPOJIbIIIEBbIA MEIIOK,
JIBOMHOE OTIJIOJOTBOPEHHE.
OmnpenensiTe STarbl SMOPUOHATBHOTO
Pa3sBUTHSI XOPJIOBBIX HA CXeMax U
npernaparax ¥ OMUCHIBaTh MPOIECCHI,
IPOMCXOIAIINE Ha KaXKI0M JTarle.
CpaBHUBAThH EPUObI OHTOTEHE3A;
IPSIMOE U HETIPSMOE (JIMYNHOYHOE)
MOCTAMOPHUOHAIBHOE Pa3BUTHE,
3apOJIBIIIN YeJIOBEKa U IPYTUX
XOPJIOBBIX.

OOBACHATH OMONOTHYECKOE 3HAUCHHE
pa3BUTHA C METAaMOP(O30M;
OTPHIIATEIbHOE BIUSIHUE AJIKOTOJIA,




HUKOTHHA U APYTUX TEPATOr€HHBIX
(akTOpOB Ha pa3BUTHE 3apPObIIIA
4eJI0BEKa.

OnuceiBaTh NPOLECC IBOHHOTO
OIJIOJJOTBOPEHUS Y LIBETKOBBIX paCTEHUI

Tema 6. HacieacTrBeHHOCTD
M M3MEHYUBOCTDH
OPraHu3MOB

1. https://infourok.ru —
opHUIINATBLHBIN CAlT
000 «udoypox»

2. https://resh.edu.ru/ -
Poccuiickas
QJICKTPOHHAA HMIKOJIa
3.
https://www.yaklass.r
u/- SAAKnace

4.
https://videouroki.net
- BUACOYPOK

5.
https://multiurok.ru/-
MYJIBTUYPOK — IIPOEKT
JUISL yYUTENnen

6.1

I'enernka — Hayka o
HACJIEICTBEHHOCTHU U
U3MCHYUBOCTHU

[Ipenmer u 3agaun reHeTuku. Ponp
IUTOJIOTUU ¥ SMOPHOJIOTHHU B
CTaHOBJIEHUU T'€HETUKHU. Bkiaz
POCCHIMCKHX U 3apyOEKHBIX YUEHBIX B
pa3BUTHE T€HETUKU. MeTOIbl TeHETUKH
(ruOpHu10IOTHYECKUH, IUTOTEHETUYECKUH,
MOJIEKYJISIPHO-T€HETHYECKH ).

OCHOBHBIE T€HETUYECKHE ITOHATHS.
['eHeTnyeckasi CUMBOJIMKA, UCIOIb3yeMast
B CXEMaX CKPELMBaHUM.

JleMoHCTpamuu:

IToprpersr: I'. Menpnens, T. Mopran, H. 1.
Bagwuios, C. C. YerBepukos, H. B.
TumodeeB-PecoBckuii.

OOGopyaoBaHue: MOJIEITb- ANTUTHKAIIAS
«MoHOru0puaHOE CKpeIuBaHuey,

PackpsiBaTh conepikanre TEPMUHOB U
MOHSTHI: T€H, TEHOM, TeHOTHII, ()EHOTHII,
XPOMOCOMBI, aJlJIeJIbHbIE T€HBI (AJJIENN),
FOMO3HUT0Ta, T€TePO3UroTa,
JIOMMHAHTHBIN NpU3HaK (TeH),
periecCUBHBIN MpPU3HAK (TeH), YUCTast
JIMHUS, THOPUL.

[lepeuncnarh U XxapakTepu30BaTh
METO/Ibl TEHETUKH: THOPUIOTOTHICCKUH,
LUTOT€HETUYECKUH, MOJIEKYJISIPHO-
T€HETUYECKUN; IOMUHAHTHBIE U
peLecCUBHbIEC TPU3HAKU PACTEHUN U
KUBOTHBIX.

[Tonp30BaTbCs TEHETUYECKOM
TEPMHHOJIOTUEN U CHMBOJIUKOM JJIs
3aMMCH T€HOTUITMYECKUX CXEM




repbapuii «I'0pox MOCEBHOM»

CKpCIIMBaHUA

6.2 | 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH HACJIEI0BAaHUS PackpeiBaTh copepkaHue TEPMUHOB U
HAacJIEeA0BaHUS IPU3HAKOB. MPU3HAKOB, YcTaHOBJIeHHBIE ['. MeHenem. | MOHATHII: MOHOTUOPUTHOE CKPEIIUBAHUE,
Monorubpuanoe Monoru0OpuiHoe cKkpeluBaHue. 3aKoH (beHOTHUIHYECKHE TPYTIIBI,
CKpELIMBaHUE eanHoo0pa3usi THOPUIOB MIEPBOTO rUOpPUI0TOTHUECKUNA METO/, YUCThIE

nokoJieHus. [IpaBuiao JOMUHUPOBAHHUS. JMHUH, JOMUHUPOBAHHUE I'€HOB (II0JIHOE,
3aKoH pacilerUieHHs MPU3HaKoB. [ UIioTe3a | HeMoyNHoe), pacllielieHne B TOTOMCTBE.
4yucToThl ramert. [lonHoe n HenonaHoe OnuceiBaTh METOUKY IpoBeaeHUs [
JOMUHUpOBaHuE. J[eMoHcTpauu: MeHenem OInbITOB IO U3YUEHUIO
[Toprpetsi: I'. Menneinsb. HACJICIOBAHUS OAHOM Napbl IPU3HAKOB Y
Tabmue! u cxembl: « MOHOTHOPHUIHOE ropoxa MOCEBHOIO.
CKpEIIMBAHUE U €r0 LIUTOI€HETHYECKast PackpeiBath copepkaHue 3aKOHOB
OCHOBa», «3aKOH pacUICIUVICHUS U €ro eanHoo0pa3usi THOPHUIOB IEPBOTO
LUTOT€HETUYECKasi OCHOBa», «3aKOH IIOKOJICHUS ¥ 3aKOHA PaCILEIIICHHUSL.
YUCTOTHI TAMET. OOBACHATH TUIOTE3Y YACTOTHI TaMET.
OGopynoBanue: 3anmuchBaTh CXEMbI MOHOTHOPHTHOTO
MoIeIu-anIInKanuu « MoHOruOpuaHoe CKpEIIUBaHUsI, 0OBACHATD €ro
ckpemuBaHue», «Henomnoe LUTOJIOTUYECKUE OCHOBBI U pelIaTh
JOMHHHUpOBaHHE», repbapuii «['opox TFeHETUYECKHUE 3a/1a4 Ha
IIOCEBHON» MOHOTHOPUAHOE CKPELIMBAaHUE

6.3 | AurubpuaHoe CKpelBaHue. Jurubpuinoe ckpeuBaHyue. 3aKoH PackpeiBaTh conepkaHue TEPMUHOB U

3aK0H HE3aBUCUMOTO
HACJIeIOBaHUS MPU3HAKOB

HE3aBHCHMOTO HACIICJIOBAHUS MTPU3HAKOB.
[{uTOreHeTHYECKHE OCHOBBI
JUTHOPHIHOTO CKPEINBaHUS.
AHanM3upyrolee CKpeuuBaHue.
Hcnonp3oBaHne aHATU3UPYIOMIETO
CKpEIIUBAHUS JTsl ONIPEICICHNS TeHOTUTIa
ocobm.

JeMoHcTpanuu:

IToptpetsr: I'. Mennens.

Tabmuiel 1 cxeMbl: «JlurudpunHoe
CKkpemmBanuey, «[{uTomornveckue
OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUSY.
OOGopyaoBaHue: MOJIEITb- ANTUTHKAIIAS
«JlurnOpuaHOe CKpeIuBaHue)

MOHSATUI: TUTHOPUIHOE CKPEIIUBaHUE,
aHaJM3UPYIOLIEe CKPEIIMBAaHMUE.
OnuceiBaTth onbITel I'. Menaens no
M3YUYEHUIO HACIEOBaHUs ABYX Map
MPU3HAKOB y TOPOXaA MOCEBHOTO.
PackpbIBaTh conepkanue 3aKkoHa
HE3aBHCUMOI0 HACJIeI0BaHUS MPU3HAKOB.
[IpuMeHATh MaTEMaTUYECKUI pacyuer ¢
MOMOIIBI0 METO/Ia TEPEMHOKEHUS
BEPOSATHOCTEMN U 3aIUCH C IIOMOLIBIO
(hEHOTUTTMYECKUX PATUKAIOB
pacuIeIeHHs] IPU3HAKOB Y TOTOMKOB 110
(GbeHOoTUITy ¥ TeHOTHITY.

3anuchIBaTh CXEMbI TUTHOPHUIHOTO
CKpEITUBaHUS, OOBICHATH €ro
LIUTOJIOTMYECKHE OCHOBBI U pEIIATh




TCHETUYECKHE 3a/1a4i Ha TUTUOPUIHOE
CKpELIMBAaHUE

6.4 | CueruieHHOE Haciel0BaHHUE CueruieHHOE Haclel0BaHUE IPU3HAKOB. PackpbIBaTh cozepkaHre TEPMUHOB U
[IPU3HAKOB Pabora T. Moprana 1o cuernjieHHOMY MIOHATUI: CLEIJIEHHOE HACIECOBaHUE

HacjieloBaHuIo reHoB. Hapymienue IIPU3HAKOB, peKOMOUHALNS T'€HOB,
CLEIUIEHUS T€HOB B PE3YJIbTaTe TE€HETUYECKUE KapThl XPOMOCOM,
KPOCCHUHIoBepa. XpOMOCOMHasl TEOPUs MOpraHuja.
HACJIEICTBEHHOCTH. Ha3zbIiBaTh OCHOBHBIE [10JIOKEHUS
['eneTnueckue KapThl. XPOMOCOMHOH TEOpUU
JeMoHCcTpanuu: HacaeacrBeHHocTH T. MopraHa;
[Toptpetsr: T. Mopras. packphIBaTh coaepxkanue padbotsr T.
Tabmune! u cxemsl: «Meiio3», MopraHna 110 CleIUIECHHOMY
«I'eHeTnyeckre KapThl pACTCHUH, HACJIe/I0BaHHUIO T€HOB U NPUYNHBI
JKUBOTHBIX U YEJIOBEKa», HapyLIEHUsI CLEIIIICHUS] MEXKAY T€HaMU.
«B3aumogelicTBue ajIeNbHBIX TE€HOBY. 3anuchIBaTh CXEMbI CKPELIMBAHUS TIPU
OO6opyaoBaHue: MUKpoOIpenapar CLICTIJICHHOM HacCJIeIOBAaHUH, OOBSICHATH
«/Ipo3oduna» (HopMa, MyTauuu Gopmbl IPUYMHBI pEKOMOUHALIUY T€HOB,
KpBUIBEB U OKPACKU Tela), MUKPOCKOII, ONPEAEIATh YUCIIO FPYII CLETICHUS
Moenb-anmiaukanus «llepekpéct I€HOB; pelllaTh F'eHEeTUYECKHE 3ajau Ha
XpPOMOCOM. CLIEIUIEHHOE HACJe10BaHUE
JlaGopaTopHble U PaKTUYEeCKHUEe pabOTHI:
Jlabopatophnast pabota Ne 5. «M3yuenue
pe3yabTaTOB MOHOTMOPUIHOTO U
JUTHOPHUIHOTO CKPELUBAHUS Y
Jp030(HIIBl HAa TOTOBBIX
MHUKpoOIpenaparax»

6.5 | I'eneruka nomna. I'eneruka nosa. XpoMocoMHOE PackpeiBath conep:kaHue TEPMUHOB U

HacnepoBanue npu3Hakos,
CLIETUIEHHBIX C I10JIOM

omnpeeNeHue moyia. AyToCOMBI M TIOJIOBBIE
XpoMOcoMBI. ['oMorameTHbIe U
reTeporaMeTHbIC OPTaHU3MBI.
HacnenoBanue npu3HakoB, CLUEIIJIEHHBIX €
MIOJIOM.

JleMoHCTpanuu:

IToptpetsr: I'. Mennens, T. Mopran, H.H.
Basuiios.

Tabnuie! 1 cxemsl: «I'eHeTrKa mona,
«3aKOHOMEpPHOCTH HacJIeI0BaHuUs,

MOHSTHI: XpPOMOCOMHBIH HAabop,
ayTOCOMBI, ITOJIOBBIE XPOMOCOMBI,
TOMOTaMETHBIN MOJI, TETePOraMeTHBIN
I10J1, CLIETNIEHHOE C TI0JIOM HacJIeJOBaHHE
MIPU3HAKOB.

OOBACHATH HUTOJIOTUYECKHE OCHOBBI
XPOMOCOMHOT'O MEXaHU3Ma OIPEeICHHS
10J1a Y Pa3JIMYHbIX OPraHU3MOB.
CpaBHUBaTh 3aKOHOMEPHOCTHU
HAcCJIEJOBAHMsI IPU3HAKOB, CIIETNIEHHBIX




CHCIIJICHHOTO C ITOJIOM», «KapI/IOTI/Il'II)I
YCJIOBCKA U ) KUBOTHBIX»

" HE CHCIIJICHHBIX C ITOJIOM. PemraTs
ICHCTHUYCCKUC 3aJa4M Ha HACJICJOBaHUC
CHCTIJICHHBIX C ITIOJIOM IIPH3HAaKOB

6.6 | Vi3sMeH4YMBOCTb. N3meHunBOCTh. BHbl H3MEHUMBOCTH: PackpsIBaTh conep:kaHre TEPMUHOB U
Henacnencrsennas HEHACJICCTBECHHAsI U HACJIEICTBEHHAsI. MOHSITHI: N3MEHUYUBOCTb,
U3MEHYUBOCTh Pob cpenbl B HEHACIEICTBEHHOM HACJIEACTBEHHAs U3MEHYUBOCTb,

MU3MEHUYUBOCTH. XapaKTEPUCTUKA HEHACJICCTBEHHAs! H3MEHYHUBOCTD,

MOIU(UKATOHHONW H3MEHUYNUBOCTH. MO (UKAIIOHHAST U3MEHYHUBOCTb,

BapuanoHHBI psg U BapuallMOHHAs BapHaLlMOHHBIN Psijl, BAPUAHTA,

kpuBas. HopMma peakuuu npusHaxa. BapUalLlMOHHAs KpUBasi, IPU3HAK, HOPMaA

KonuuecTBeHHBIE U KAYECTBEHHBIE peaxkuuu, KOJIM4ECTBEHHBIE U

IPU3HAKU U UX HOpMa peakuuy. CBONCTBA | KaU€CTBEHHBIE IPU3HAKH.

MOIU(GUKAMOHHON U3MEHUYUBOCTH. Knaccugunuposats Buibl '3MEHUYMBOCTH

JemoHncTpanuu: U BBISIBJIATH UX OMOJIOTHYECKUE

TaGnuupl u cxemsl: «Busl 0COOEHHOCTH.

M3MEHYHUBOCTHY, «MoanpuKamonHas IlepeunciaTs cBOMCTBA

WU3MEHUYUBOCTDY. MOJIU(PUKAMOHHONW U3MEHUYUBOCTH U

JlaGopaTopHbie U IPaKTUYECKUE PAOOTHI: OOBSICHATH €€ 3HaUeHue JJIsI OPTraHU3MOB.

JlaGopatopHnas padora Ne 6. «3yuenue Pa3nuyarh KOJIMYECTBEHHBIE U

MOIM(PUKAITMOHHON U3MEHUUBOCTH, KAaueCTBEHHBIC ITPU3HAKU; CTPOUTH

IIOCTPOEHUE BAPUALIMOHHOTO Psifia U BapHallOHHBIN psijl, BAPHALIMOHHYIO

BAPUALIMOHHON KPUBOI» KpPHBYIO, BBIUUCIIATH CPEIHEE 3HAUCHUE
IIpU3HAKa

6.7 | HacnencrBenHas HacnencrBeHHas, niau TeHOTUIINYECKAST PackpsIBaTh conep:kaHnre TEpPMUHOB U
U3MEHYMBOCTh u3MeH4nBoCcTh. KoMOMHaTuBHAs MIOHATUM: HACJIEACTBCHHAS

W3MEHUYHUBOCTh. MelO03 U MOJIOBOU MPOLECC
— OCHOBAa KOMOMHATUBHOM N3MEHYUBOCTH.
MyTannoHHast U3MEHYUBOCTb.
Knaccugukanus MyTanuii: reHHBIE,
XPOMOCOMHBIE, TeHOMHBIE.

Yacrora ¥ IpUYMHBI MyTalUH.
Myrarenssie ¢pakTopbl. 3aKOH
TOMOJIOTMYECKUX PSAJIOB B HACIEACTBEHHON
n3menunBocty H. M. BaBunosa.
BHesiepHast HaclIeICTBEHHOCTD U
W3MEHYUBOCTb.

JeMoHncTpanuu:

HU3MCHYNBOCTD, KOM6I/IHaTI/IBHa${
M3MEHYUBOCTh, MyTallUOHHAS
HU3MCHYHNBOCTD, MYTaHT, MYTaIII/II/II
TE€HHBIE, XPOMOCOMHBIE, TEHOMHBIE;
MOJIUIIIION U, aHGYHHOHJIHH, MYTaFeHBI.
XapakTepru3oBaTh HACJIEACTBEHHYIO
M3MEHYUBOCTD; (POPMYIHPOBATH 3aKOH
TOMOJIOTMYECKUX PSIIOB B
HacjaeacTBeHHOU n3Menunsoctu H. U.
BaBuiaoBa ¥ 00BSICHATE €TI0 3HAUYEHHUE IS
OMOJIOTHH U CEJIEKIUH.
KnaccuduiupoBars MyTalluu: TeHHBIE,




[Toptpertsr: I'. ne ®pus, H. 1. BaBunos.
Tabmuiet U cxeMbl: « MyTalMoOHHas
U3MEHYUBOCTDY.

O6opyoBaHNEe: MEKPOCKOTI,
MuKpormnpenapar «/[pozoduna» (Hopma,
MyTanuu HOPMBI KPBLIHEB B OKpacKa
Tena); KOMHATHbIE PACTEHUS C MIECTPOr
OKpacCKOU JIUCTBHEB.

JlaboparopHble U MpaKTUYECKHe pabOTHI:
Jlaboparopuas pabota Ne 7. «AHanu3
MyTalui y Ipo30(UiIbl Ha TOTOBBIX
MHUKpOIIpenaparax»

XPOMOCOMHBIE, TEHOMHBIE U IPUBOIUTH
IIPUMEPBI MyTallUN.

OOBACHATH NPUYMHBI BO3HUKHOBEHUS
MYTaIui, posb (aKTOPOB-MYyTareHOB.
CpaBHMBATh BU/Ibl MyTaLlUi; BBISBIIATD
IIPUYMHBI HACIEACTBEHHOMN
M3MEHYMBOCTH, UICTOYHUKH MyTarcHOB B
OKpY>Karomieu cpene (KOCBEHHO).
XapakTepu30BaTh BHESIEPHYIO
HACJIEICTBEHHOCTh U U3MEHYUBOCTh

6.8

I'eneTnka uenoBeka

I'eneTtuka yenoBeka. Kapuorun uenopeka.
OCHOBHBIC METOIbI TCHETHKH YEJIOBEKA!
TCHEaJIOTHYECKUM, OJIM3HEIIOBBIT,
UTOTCHETHYCCKUIM, OMOXUMUYECKHIA,
MOJIEKYJISIPHO-T€HETHYECKHIA.
CoBpeMeHHOE onpeieTIeHne TeHOTHIIA:
MTOJITHOTEHOMHOE CeKBEHHUPOBaHHUE,
T€HOTUIHUPOBAHUE, B TOM YHCIIE C
nomorsio [1T1[P-ananu3a.
HacnencrBennnie 3a00JieBaHUS UeJIOBEKA:
reHHBIE 00JIE3HHU, OOJIE3HU C
HacJIeqCTBEHHOU
MPEAPACIIONOKEHHOCTHI0, XPOMOCOMHBIE
0one3nu. CoMaTuyeckue U reHepaTUBHbIE
myTtanuu. CTBOIOBBIC KIETKU. [IpUHIIUTIBI
3I0pOBOTO 00pa3a KU3HU, TUATHOCTHKH,
MpO(QUTAKTUKY U JICYCHHS] TEHETHUYECKUX
Oose3Heil. MequKO-TEHETUYECKOE
KOHCYJIbTUPOBAaHHE. 3HAUCHUE
MeIUIMHCKON TeHETHKH B
MPEeAOTBPALIEHUH U JICUEHUH
TeHETUUECKHX 3a00JIeBaHMI YeI0BeKa.
JleMoHCTpanuu:

Tabnune! u cxemsl: «Hacnenosanue
pesyc-hakTopay, «I'eHeTHKa rpymnim

PackpeiBaTh copepkaHue TEPMUHOB U
ITOHATUI: KAPUOTUII YEJIOBEKA,
LIUTOTEHETUYECKUN METO[,
reHEaJOTHYECKUI METO/1, POJIOCIOBHBIE,
OJIM3HELIOBBINA METO/, HAcJeICTBEHHbIE
00Je3HH: (MOHOTEHHBIE, C
HaCJICICTBEHHOU
IIPEIPacIONOKEHHOCTBIO,
XPOMOCOMHBIE), METUKO-TEHETUYECKOE
KOHCYJIbTUPOBaHUE.

[TepeuncasiTb 0COOEHHOCTH U3yUYECHUS
TeHETHUKH YeJI0BeKa; PUBOIUTH
IPUMEPbI HACJIECTBEHHBIX 00JIe3HEH
YeJI0BeKa, XapaKTepHU30BaTh METO/IbI UX
npoUIaKTUKN; 000CHOBBIBATh 3HAYCHHE
MEANKO-TEHETHUECKOT O
KOHCYJIETUPOBaHUSI.

BhIsSBISATE U cpaBHUBATH MEXIY COO0M
JIOMMHAHTHBIE U PELIECCUBHBIE IPU3HAKU
YyeJioBeKa.

CocTaBiATh U aHAJIN3UPOBATh
POJIOCIIOBHBIE YETIOBEKA




KPOBUY.

JlaGopaTopHbIe U IPAaKTUYECKUE PaOOTHI:
[TpakTuueckas padota Ne 2. «CocraBiieHHe
Y aHaJIU3 POJIOCIOBHBIX YEIOBEKA»

Tema 7. Cenexknus
OPraHu3MoOB, OCHOBbI
OMOTEXHOJIOTHH

1. https://infourok.ru —
OUIMATLHBIA CalT
000 «Mudoypok»

2. https://resh.edu.ru/ -
Poccuiickas
SJICKTPOHHAaA MIKOJIa
3.
https://www.yaklass.r
u/- AAKnace

4,
https://videouroki.net
- BUIEOYPOK

5.
https://multiurok.ru/-
MYJIBTUYPOK — IHPOCKT
JUISL yUUTENen

7.1

Cernekuus Kak HayKa U
poIecc

Cenexknuus Kak HayKa U IpoLECC.
3apokJeHUE CENEKINU U IOMECTUKALUS.
VYuenue H. 1. BaBunosa o nenrpax
MHOT000pa3us U MPOUCXOKICHHS
KYJIBbTYPHBIX pacTeHUU. LIeHTpEI
IIPOUCXO0KICHHS TOMAITHUX )KUBOTHBIX.
Copr, nopoaa, mTaMM.

JlemoHCTpauu:

IToptpersr: H. 1. BaBunos.

Tabmuue! u cxembl: kapta «LleHTpsI
MHOT000pa3us U MPOUCXOKICHUS
KYJBTYPHBIX pacTeHni», «[lopobl
JIOMAILIHUX KUBOTHBIX», «CopTa
KYJBTYPHBIX PACTEHUI».
Ob6opynoBaHue: MyJISHKU TUI0/I0B U
KOPHETLI0/I0B AUKUX (POPM U KYJIBTYPHBIX
COPTOB pacTeHUi; repOapuit

PackpsIBaTh conep:kaHre TEpPMUHOB U
MOHATHI: CENIEKIUsA, COPT, MOPOJa,
IITaMM, JJOMECTHKAIUs, HIIN
0JIOMAITHUBAHKE, IIEHTPBI MHOTOO0Opa3us
Y IPOUCXOXKICHUS KYJIbTYPHBIX
pacTeHUM U KUBOTHBIX, THOPUAU3AINSA,
UCKYCCTBEHHBIN OTOOP.

Ha3piBaTh 1 cpaBHHBATH OCHOBHBIE
ATamnbl Pa3BUTHUS CENEKLIUU.

N3narats yuenue H. U. BaBuiiosa o
LEHTpaX MPOUCXOKICHUS KyIbTYPHBIX
pacTeHUM; pa3nTuyaTh [IEHTPHI Ha KapTe
MHpa, CBS3bIBATh KX MECTOMOJIOKEHUE C
oJaraMy BOSHUKHOBEHHUSI IPEBHEUIITNX
LIUBUIIH3AIINAI.

CpaBHHBaTh COpPTa KYJIbTYPHBIX
pacTeHui, NOPOAbl JOMAIIHHUX




«CenbCKOX03CTBEHHBIE PACTCHUS»

KHBOTHBIX U MIX JIUKUX ITPEIKOB.
OueHuBaTh poJib CEJIEKINU B
00ecrieYeHNH POI0BOIBCTBEHHON
0€30MMacCHOCTH YeJIOBEYECTBA

7.2 | Metoabl ¥ TOCTHKEHUS CoBpeMEHHBIE METO/IbI CEIEKLIUH. PackpsIBaTh conep:kaHre TEPMUHOB U
CEJICKLIUU PACTCHUM U MaccoBblii 1 UHAMBHyaTbHBII OTOOPBI B | TIOHATHIA: UCKYCCTBEHHBIH 0TOOP,
YKUBOTHBIX CEJIEKLIUH PACTEHUN U KUBOTHBIX. MaccOBBIi 0TOOp, MHIWBU Ty aJIbHBIH

Onenka skcrepbepa. binskopoacTBenHoe | 0TOOp, IKCTEphEp, OIM3KOPOICTBEHHOE
CKpelrBaHue — UHOpuIuHT. Yucras CKpELIMBAaHKE, YUCTAs JIMHUS, T€TEPO3UC,
auHus. CKpelMBaHNue YUCThIX JIMHUH. HEPOJICTBEHHOE CKPEILMBAHUE,
['etepo3suc, niau rubpuaHas cuia. HCKYCCTBEHHBIM MyTareHes,
HeponcTBenHoe ckpeluBaHue — nosuruionipl. CpaBHUBATH (OPMBI
ayTOpunuur. Otganénnas ruOpuIn3anus U | HICKYCCTBEHHOT0 0TOOpa (MaccoBOro u
e€ ycrexu. MckyCCTBEHHBIN MyTareHes u WH/IMBUIYAIBHOTO), BUIBI THOPU N3N
MOJIyYEHUE NOJIUILTONA0B. JlocTHKeHHs (OIM3KOPOJCTBEHHON U OTAAJICHHOI),
CEJIEKLIUH PACTEHUH, )KUBOTHBIX U C1oco0ObI OJyUEHUS OJUILIONI0B.
MHUKpPOOPTaHU3MOB. [IpuBOANTE IPUMEPHI JOCTUKEHU I
JemoHncTpanuu: CEJIEKIIMH PACTEHUH U )KMBOTHBIX
IToprpetsr: . B. Muuypumn, I'. 1.
Kapnieuenko, M. ®@. IBaHoB.
Tabnuupl u cxemsl: «OTAaIEHHAS
rubpuauzamus», «Padboter akagemrka M.
®. UsanoBay, «Iloaummonams.
OOGopyaoBaHue: MYJISKH TUIOJ0B U
KOPHEIUIO/I0B TUKUX (DOPM U KYJIBTYPHBIX
COPTOB PacTEHUI.
JlaGopaTopHble U PaKTUYEeCKHUEe pabOTHI:
Oxckypcusi «OCHOBHBIE METOIBI U
JIOCTHKEHUS CEJIEKIIMN PACTEHUHN U
’KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO,
IUIEMEHHYIO (hepMy, COPTOUCTIBITATEIbHBII
Y4aCTOK WJIH TEIUIMYHOE X035IICTBO)

7.3 | buotexHonorus Kak orpacib buortexHonorus kak orpacib PackpeiBaTh copep:kaHue TEPMUHOB U

MIPOU3BOJICTBA

IIPOU3BOJCTBA. | '€HHAsI MH)KEHEPHs.
Oransl cozganus pekomOounanTHoi JJHK u
TPaHCT€HHBIX OpraHu3moB. Kierounas
uHxeHepus. KinetouHble KyJIbTyphl.

MOHSATUIN: OMOTEXHOJIOTHS, KJIETOUHAS
WH)KEHEPUS, TEHHAsA UHXKEHEPUS,
KJIOHUPOBaHUE, TPAHCTEHHBIE
opraau3mel, MO (TeHeTndecku




MUKpPOKIIOHATILHOE PAa3MHOKEHUE
pactenuii. Kimonuposanue
BBICOKOIIPOTYKTUBHBIX
CEJIbCKOXO035MCTBEHHBIX OPraHU3MOB.
DKOJOTUYECKUE U ITUUYECKHE MTPOOIEMBI.
I'MO — renetnuecki MOAU(DUITUPOBAHHBIE
OpraHU3MBlI.

JleMoHCTpauu:

Taomuus! 1 cxembl: «OOBEKTHI
OonotexHosnoruny, «Kierounsie KyiabTypbl
U KJIOHUpOoBaHue», «KoHCTpynpoBaHue u
IIEPEHOC T'€HOB, XPOMOCOM

MOAUGUIIUPOBAHHBIEC OPTAHU3MBI).
XapakTepu30BaTh OMOTEXHOJOTHIO KaK
OTpacib MPOU3BOJICTBA, OCHOBHBIC
JIOCTHIKEHUSI OMOTEXHOJIOTUU B 00J1acTH
MPOMBIIICHHOCTH, CEITLCKOTO X03HCTBA
Y MEJIUIIUHBI.

[lepeuncnsTh U XapaKTepU30BaTh
OCHOBHBIC METOJIbI M TOCTHKEHUS
OMOMH)KECHEPHH.

OO0cyXaTh YKOJIOTUYECKUE U ITUICCKUE
aCIIeKThl HEKOTOPBIX UCCIICIOBAHHI B
00Js1acTi OGMOTEXHOJIOTUHU
(KJIOHHPOBAHUSI, UCKYCCTBEHHOTO
OTLTIOIOTBOPEHUSI, HAPABICHHOTO
W3MEHCHHS TCHOMA U CO3JIaHHMSI
TPAHCTEHHBIX OPTaHHU3MOB)

PeszepBHoe Bpemst 1

OO1m1ee KOIMYECTBO YaCOB 1O 34

nporpamme

TemaTuueckoe manuposanue 11 kiaace
Ne | HaummenoBanue pasgenoB | Koanuyecrso | [IporpammHoe conep:kanue OcHoBHBIC BHBI 1eSITETbHOCTH DJIEeKTPOHHBIE

U TeM YueOHOro npeamera 4acoB o0yuyaruuxcsi (undgposrbie)

o0pa3oBaTe/bHbIE
pecypcbl
Tema 1. IBoIIOLMOHHASA 9 1. https://infourok.ru —

ouoJiorus

opUIHATBHBIN CaAlT
000 «Mupoypox»

2. https://resh.edu.ru/ -
Poccuiickas
ANIEKTPOHHAS IIKOJIa

3.
https://www.yaklass.ru/-
SAKnacc




4. https://videouroki.net
- BUJEOYPOK

5. https://multiurok.ru/-
MYJIBTHYPOK — IIPOEKT
JUISl yYUTENNel

11

OBOJIIOLMS U METOJIBI €€
U3YYCHHS

[Ipeanochuiku BOSHUKHOBEHUS
3BOJIIOLMOHHON TEOpUU. DBOIOLUOHHAS
Teopus ¥ e€ MecTo B Ouosioruu. Biausnue
3BOJIIOLIMOHHON TEOPUU Ha pa3BUTHE
OHMOJIOTUH U JPYTHX HaYK.
CBueTenbCeTBa 3BOJIIOIUH.
[TaneonTONOTMUECKHE:
MIOCJIEI0BATEIBbHOCTh NOSIBJICHUS BUJIOB B
MaJICOHTOIOTMUECKOM JICTOIINCH,
MepexoiHbIe POPMBI.
buoreorpaduueckue: cXoaCTBO U
pasnuuue dayH u Gprop MaTepuKoB U
OCTPOBOB. DMOPHOJIOTHYECKUE: CXOJICTBA
Y pa3nuyusi SMOPHOHOB Pa3HbIX BUJIOB
MMO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHUE:
TOMOJIOTUYHBIE, AaHAJIOTUYHEIE,
pyAMMEHTApHbIE OPTaHbl, ATABU3MBI.
MonekynsipHO-OMOXUMUYECKHE:
CXOJICTBO MEXaHU3MOB
HACJIEJACTBEHHOCTH M OCHOBHBIX
MeTabOIMUECKUX MyTeH Y BCEX KUBBIX
OpraHU3MOB.

JeMoHCcTpanuu:

[Toptpersr: K. JIunnen, XK. b. Jlamapk, Y.
Hapsun, B. O. Kosanesckuii, K. M. bap,
2. I'ekkenp, ©. Mromiep.

Tabmuue! 1 cxeMsl: «Pa3Burie
OpPraHUYECKOTO MUpa Ha 3eMJie,
penbedubie TaOIHUIBI «3apOABIIIH
MTO3BOHOYHBIX KUBOTHBIX),
«ApXeonTepHuKC.

PackpeiBaTh copepxaHie TEPMUHOB U

MOHSITUIA: SBOJIIOLIUS, IEPEXOIHBIE
(dhopMbI, proreHeTHYEeCKHUE PSIbI,
BUJIbI-IH/IEMUKH, BUJIBI-PEITUKTHI,
3aKOH 3apOJIbIIIEBOTO CXO/ICTBA,
OMOreHeTUYECKUH 3aKOH,
TOMOJIOTHYHBIC U aHAJIOTUYHBIC
OpraHbl, pyIUMEHTapHbIE OPTaHbI,
aTaBU3MBEI.

[TepeuncisiTh OCHOBHBIE ATAIIbI
Pa3BHUTHS IBOJIOIIMOHHONW TEOPHUH.
XapakTepu30oBaTh CBUETEIILCTBA
HBOJIIOIUH: MTAJICOHTOJIOTUIECKHUE,
ouoreorpaduyeckue,
AMOPHOJIOTHYECKUE, CPABHUTEIIBHO-
aHATOMUYECKHUE, MOJIEKYIISIPHO-
OMOXHMMUYECKHE.

[TpuBOIUTE MpUMEPHI IEPEXOTHBIX
($hopM OpraHu3MoB,
(UITOTEHETUYECKUX PSATIOB.
[TpuBOIUTE (GOPMYIIUPOBKH 3aKOHOB
OMOTeHETUYECKOTO U 3apO/IbIIIIEBOTO
CXOJICTBA




O6opynoBanue: buoreorpaduyeckas
KapTa Mupa; KoJutekuus «Popmbl
COXPAHHOCTH MCKOIAEMBIX )KMBOTHBIX U
pacTeHuii»; BIaXKHbIE Mpenaparhbl
«Pa3BuTue HacekoMoroy, «Pa3surue
JSITY LK)

1.2

Hcropus pa3Butus
IpeJCTaBICHUN 00
IBOJTIOLIMU

OposonronHas Teopust Y. lapBuna.
[IpennoceiIKu BOZHUKHOBEHUS
JnapBUHMU3MA. [IBHKyIIME CUIIBI
3BOJIIOLIMY BUJIOB 110 J[apBHUHY
(M30BITOYHOE Pa3MHOXKECHHE TTPU
OTPaHUYEHHOCTH PECYPCOB,
HeomnpeaenéHHas U3MEHYHBOCTh, O0pboa
3a CyIlIECTBOBAHUE, ECTECTBEHHbIN
oToop).

CuHTeTHYecKas TeOpHs YBOIIOIUH
(CTD) u €€ OCHOBHBIE MOJIOKECHHS.
JeMoHcTpanmu:

[Toptpetsr: K. JIunnei, XK. b. Jlamapk, Y.

JapBuH.

Tabnuue! u cxemsl: «Ilomymnsaunny,
«Kapra-cxema Mapuipyra Iy TeIecTBHs
Y. Tapsunay, «®opMbl 60psObI 3a
CyLIECTBOBaHUE», « ECTECTBEHHBIN
ot60p», «MHOroobpasue coproB
pactenuit», « MHOrooOpasue nopoy
KUBOTHBIX»

PackpsiBaTh conepkaHre TEPMUHOB U
MOHSATHN: CHCTEMAaTHKA,
€CTECTBEHHbBI U UCKYCCTBEHHBIN
oToop.

XapakTepru3oBaThb OCHOBHbBIE
SBOJIIOLIMOHHBIC HJI€U, KOHLICTIINH U
TEOPHH; CPABHUBATH B3IJIsAIbl HA BUJL
n >Bomtonuio K. JInanes, JK.b.
Jlamapka, Y. /lapBuHa.

OuenuBath Bkia JInnues B
pa3BUTHE CUCTEMATUKU U OOBSICHITH
NPUHIUIIBEI OMHAPHOMN
HOMEHKJIATypBbl.

XapakTepru30BaTh COJACPHKAHUE U
3HA4YE€HHE 3BOJIIOLIMOHHON KOHUEMIIUN
K. b. Jlamapxa.

OueHuBaTh €CTECTBEHHO-HAYYHBIE U
COIMAIbHO- YKOHOMUYECKHE
MPEANOCHUIKA BOBHUKHOBEHUS
3BOIIOIIMOHHOM Teopuu Y. [lapBuHna.
PackpsiBath conepxanue
3BOJIIOIIMOHHOM Teopun Y. [lapBrHa;
CPaBHUBATH HEOIIPEACIEHHYIO U
OIPENIEIIEHHYIO N3MEHUYNBOCTb,
€CTECTBEHHBI U UCKYCCTBEHHBIN
ot6op, popMbI 6OPHOBI 3a
CYILIECTBOBaHHUE.

OnuchIBaTh MOJTOKEHUS
CUHTETUYECKON TEOPUHU IBOJIIOLIUN
(CTD) u 00bsICHATH €€ 3HaYCHUE IS
OHMOJIOTHH




1.3

Bun: xpurepun n
cTpykrypa. [lomynsanus kak
KaK 2JIEMEHTAapHAas €IMHNALA
BHJIA

MuxkposBomtonus. [Tonmysiiusa kak
€IMHUIIA BUJIA W SBOJTFOITHH.
JeMoHcTpanuu:

Tabnuubl u cxemsl: «llomynsuuny,
«MyTanuoHHasi K3MECHYHBOCThHY.
O6opynoBaH#e: MUKPOCKOTI,
Mukpornpenapar «Jpo3oduna» (Hopma,
MyTanu# (GOpMBI KPBLTBEB U OKPACKU
Tela), MoJieb-anrukanms «llepexpéct
xpomocomy. JlaboparopHsie U
MPAKTUYECKHE PAOOTHI:

JlaboparopHas pabora Ne 1. «CpaBHeHue
BHUJIOB 110 MOP(OJIOTHUECKOMY
KPUTEPHIO»

PackpebiBaTh copepxkaHre TEPMUHOB U
MOHATUI: MUKPO3BOJIIOLIUS, BH/,
KpUTEpUU BUJA, apeall, MOMyJIsALus,
reHo(oH1, MyTaluu, KOMOUHAIIUN
T'CHOB.

XapakTepu30BaTh BUJI KaK OCHOBHYIO
CUCTEMAaTUYECKYIO €IUHUILY U
LEJIOCTHYIO OMOJIOTHYECKYIO
CUCTEMY.

Brigensats kputepuu Buaa
(Mopdonornueckuid,
(hbU3HOIOTHYeCKHIA, OMOXUMHYCCKHA,
TeHETUYECKUH, IKOJIOTUIECKH,
reorpauecKuii) U MPUMEHATh
KPUTEPUU JJIs1 OTIMCAHUS KOHKPETHBIX
BUJIOB.

XapakTepu30BaTh MOMYJISAIUIO Kak
CTPYKTYPHYIO €IMHUILY BHJIA U
IBOJTIOIIHH.

OnwuchIBaTh MOIYJIALHUIO TI0
OCHOBHBIM IT0OKa3aTeJIsIM: COCTaB,

CTPYKTypa

1.4

JIBroKyIMe CUIIbI
(3memeHTapHBIEe (HhaKTOPHI)
SBOJIIOLNHU

JBuokytue cuibl ((akTOphl) HIBOIOIUH
BHJIOB B ITpupoie. MyTaliMoHHbIN
nporecc ¥ KOMOMHATUBHAs
M3MEHYUBOCTB. [lomynsamoHHbIE BOJIHBI
u apei¢ renos. M3onaius u Murparus.
JleMoHcTpanmu:

Tabnuiel U cxeMbl: «J{BIOKYIIHE CHITBI
SBOJIOLAN»

PackpbIBaTh cosiepkaHle TEPMUHOB U
MOHATHH: KOMOMHATHBHAS
U3MEHYUBOCTb, MyTallHH,
MyTalMOHHBIN IPOIIECC,
HOIYJISAUOHHBIE BOJHBI, peii(
T'CHOB, U30JIA1UA, MUT'PpALlUH.
XapakTepHu30BaTh dJ€MEHTapHbIE
(haKTOpBI DBOJIOIMH: MyTAIIHOHHBIN
Mpolecc, KOMOMHATHUBHAS
U3MCHYUBOCTD, ITOITYJIAIMOHHBLIC
BOJIHBI, Apei(p reHOB, U30IALHNA,
MUTrpanusi.

YcranaBauBaTh NIPUYHMHHO-
CJICACTBCHHBIC CBA3U MCKIAY
MEXaHU3MOM U Pe3yJIbTaTOM




JEUCTBHS ABWKYIINX CHIT
(3nemeHTapHBIX (PAKTOPOB)
9BOJIOLUHU

1.5 | EcrectBeHHslii 0TOOp U €10 EcrecTBennbIil 0TO0p — Hanpasisiiomuil | PackpeiBaTh cofepikanue TEPMUHOB U
bopMbI ¢baktop sBoMOIIMH. POPMBI MOHSITUI: €CTECTBEHHBINH 0TOOP,
€CTECTBEHHOTO 0TOOpA. 00oprba 3a cylecTBOBaHUE.
JleMoHCTpanuu: OnuceIBaTh MEXaHU3M JIEUCTBUS
Tabmuie! 1 cxembl: «EcTeCTBEHHBIN €CTECTBEHHOT'0 0TOOpA.
ot0op», «bopbOa 3a CyliecTBOBaHUE) XapaxkTepu3oBath (HOpMbI
€CTECTBEHHOT'O 0TOOpa (IBMKYIINH,
CTAOWIIM3UPYIOIIHMA, TU3PYITHBHBIN)
Y CPAaBHUBATh UX MEXIY COOOM.
XapakTepusoBatb 00prOy 3a
CYIIECTBOBAaHHE U CPABHHUBATH €&
BUJIbI (MEKBHIOBAs, BHYTPUBHUIOBAS,
060pb0a ¢ HEOIArONPUSTHBIMU
(hakTOpaMu BHEIIIHEH CpeIbl)
1.6 | Pe3ynpTarhl 5BONIIOLUY: [TpucrocoOIeHHOCTh OPraHU3MOB Kak PackpsiBaTh comepkaHie TEPMUHOB U

MPUCTIOCOOJICHHOCTD
OpPTaHU3MOB U
BUI000pa3oBaHue

pe3yabTat 3BosroIHH. [Ipumepsr
MPUCTIOCOOJICHHUI Y OPTaHU3MOB.
Apomopdo3ssl u uanoanantanuu. Bua u
BH000pazoBanue. Kpurepuu Buma.
OcHoBHbIe (POPMBI BUI000PA30BAHUS:
reorpaguuecKoe, IKOJIOTHIECKOE.
JeMoHCTpanuu:

Tabnuibl U CXEMBI:
«IIpucnocob1eHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe BuI000pa3oBaHUEY,
«OKOoJIOrHYecKoe BHI000pa30BaHUE.
O6opynoBanue:

kosutekmust «[IprumepsI 3auTHRIX
MIPUCTIOCOOJICHHUH Y )KUBOTHBIXY,
KOJUIEKIIUSI HACEKOMBIX C Pa3TUYHBIMU
TUTIAMH OKPACKH; HAOOP TUIOZIOB 1
CEeMSH.

JlaGopaTopHbIe U IPaKTUIECKHE PAOOTHI:
JlaboparopHas pabota Ne 2. «Onucanue

HOHSTHI: IPUCIIOCOOJICHHOCTbD,
IMOKPOBUTCJILCTBCHHAA U
perocTeperarnas okpacka,
MacCKUPOBKa, BU000pa30BaHUE.
OnuceiBaTh MEXaHU3M
BO3HHUKHOBEHHUS MTPUCTIOCOOTIEHUM y
OpPTaHU3MOB.

BoIsiBnsATE IO M300paXeHUsIM, Ha
KUBBIX U (PUKCUPOBAHHBIX
nperapaTax mpuMepsbI
MPUCTIOCOOTICHHOCTH PACTeHHM U
JKUBOTHBIX K YCIIOBUAM CPCbl
oOuTaHUs, TOKA3hIBATh
OTHOCHTENBHYIO 11eJIeCO00pa3HOCTh
MIPUCIIOCOOTICHUH.
XapakTepu3oBaTh CIIOCOOBI U
MEXaHHU3MBbI BUJI000pa30BaHNUS;
OIMMCBIBATh U CpaBHHUBATH OCHOBHBLIC
(hOpMBI 9KOJIOTHYECKOTO U




MPHUCIIOCOOJICHHOCTH OpTaHU3Ma H €€
OTHOCHTEJILHOTO XapaKTepay

reorpaduyecKoro BHI000pa3oBaHUs

1.7 | HampaBnenus u nytu Maxkpo3Boronusl. PackpebiBaTh copepxaHre TEPMUHOB U
MaKpO3BOJIIOLUU @DopMBbI 3BOITIOLUH: (PUIIETHYECKAS, MOHATHI: MaKpO3BOJIIOLMS,
JUBEpreHTHas, KOHBEpreHTHasl, ¢usorenes, OMOIOTUYECKUI MPOTpecc
napajuiensHas. HeoOpatuMocThb u perpecc, apomopho3s,
sBosonmu. [Ipoucxoxaenue ot uAnoaanTanus, oduas gereHepamnus,
HCECIICIHUAIIM3UPOBAHHBIX ITPCAKOB. aZlallTUBHAA paguanus.
[Iporpeccupytomas crieraniu3amnms. XapakTepu3oBaTh (POPMbI IBOJIOLIUH.
AnanTuBHas paauanus. Brusiare apomopdo3sl u
JlemoHCcTpanuu: UAMOAJANTAlUY Y PACTCHUH U
[Toptpetsr: A. H. CeBepiios. KUBOTHBIX.
Tabmuie! u cxeMbl: « ApoMopdo3bI», CpaBHuBaTh OMOJIOTHUECKUN
«Hnnoananranuny, «O0mas nporpecc u OMOJIOTHYECKUN perpecc,
JIereHeparus». apomoph03, HAN0AAANITAIIUIO U
O6opynoBanue: Mozienb «OCHOBHBIE o0LIYI0 JIereHepaluio.
HaIpaBJIEHUs HBOJIOLUNY; 00bEMHAS BhIsSBISATE B3aUMOCBSI3H MEXKIY
MOACIb «CTpOCHI/Ie T'OJIOBHOI'O MO3Ta IMyTsAMHU U HAITPABJIICHHUAMUA 3BOJIFOITUU
MIO3BOHOYHBIX» y PACTeHHH U AKUBOTHBIX
Tema 2. Bo3HUKHOBeHHE U 1. https://infourok.ru —
pa3BHTHE KH3HH HA ouLmaNbHBINA caT
3emue 000 «Hudoypok»
2. https://resh.edu.ru/ -
Poccuiickas
AJIEKTPOHHAS IIKOJIa
3.
https://www.yaklass.ru/-
AKnacc
4. https://videouroki.net
- BUJIEOYPOK
5. https://multiurok.ru/-
MYJIBTUYPOK — IIPOEKT
JUISL YYUTENEN
2.1 | Ucropwust )xu3HH Ha 3eMJIe U Jlonay4yHbIe mpeaCTaBICHHS O PackpeiBath comepkaHre TEPMUHOB U

METO/bI €€ U3YUYEHUSI.
['umoTe3sr MpONCXOXKACHUS
JKA3HU Ha 3emiie

3apOKIACHUH KU3HU. Hay‘-IHBIC TUIIOTE3bI

BO3HUKHOBEHUS KU3HU HA 3EMIIE:

abuoreHes u ITaHCIICPMMUL. XyUMHU4YeCKas

MOHATUI: KPEearMOHU3M, aOHOTeHe3,
BUTAJIN3M, TAHCTIEPMUS, OMOTI033,
KoalepBaThl, IPOOHOHTHI,




3BOJIIOINA. AOMOTEHHBI CUHTES
OpPraHUYECKUX BELIECTB U3
HEOPraHWYECKUX. JKCIEPUMEHTAIHLHOE
MOATBEPKICHUE XUMUYECKON IBOJIIOIUH.
HauanbHbIe 3Tanbl OMOJI0THYECKOM
sporonuu. ['mnoreza PHK- mupa.
dopMupoBaHUEe MEMOPaHHBIX CTPYKTYP
Y BO3HUKHOBEHHUE MPOTOKIJIETKU. [lepBhie
KJIETKH 1 UX 3BoJitonus. DopMupoBanue
OCHOBHBIX TPYIII )KUBBIX OPTraHU3MOB.
JeMoHcTpanuu:

ITopTpersr:

®. Penu, JI. Ilactep, C. Mumiep, A. U.
Onmnapum, I'. FOpu.

Tabnuie! U cxeMbl: « BO3HUKHOBEHHE
CoytHEYHOM CHUCTEMEI», «Pa3BuTue
OpraHn4ecKoro Mmupa», «Pacturenpnas
KJIeTKay, «  KMBOTHAs KJIETKa,
«ITpokapuoTrueckas KIeTKa»

cUMOMOTeHe3.

XapakTepu3oBaTh METO/IbI U3YUCHHS
HMCTOPUYECKOTO MPOIIIOTro 3eMIIH.
[TepeuncnsiTh OCHOBHBIE ATAIIBI
XAMUYECKOH M OMOJIOTHYECKOM
DBOJIIOLUH.

N3narate copepxaHue TUIIOTE3 U
TEOpHl BOBHUKHOBEHUS )KMU3HU Ha
3emte (KpeanoHu3Ma,
CaMOMPOU3BOJILHOTO 3aPOXKICHUS
(CIOHTaHHOT0), TAHCIIEPMUH,
runote3bl PHK-Mupa).

OnuceiBaTh SKcriepuMeHThI C.
Munnepa u I'. FOpu no nonyuyenuto
OpPraHUYECKUX BEIIECTB U3
HEOPTaHUYECKUX ITyTEM a0MOTEHHOTO
CHHTE3a

2.2

OCHOBHBIE 3Tallbl
HBOJIIOLIMM OPTaHUYECKOTO
Mupa Ha 3emJie, pa3BUTHE
KHU3HM I10 3paM U NepHoiaM

PazButue xu3Hu Ha 3emMIie Mo spam 1
nepuogam. Karapxei. Apxeiickas u
porepo3orickas 3psbl. [laneo3olickas 3pa
U e€ mepuoJibl: KeMOPUICKUA,
OpPJIOBUKCKHM, CUITYpUHCKHI, TIEBOHCKU,
KaMEHHOYTOJIbHBIN, IEPMCKUM.
Me3o3o0iickas 3pa 1 €€ NepruOIbIL:
TPUACOBBIN, FOPCKUH, MEIIOBOM.
Kaiino3oiickas 3pa u €€ nepuoabl:
MajJe0reHOBBIN, HEOTCHOBBIM,
AHTPONOTEHOBBIIA.

XapakTepucTuKa KiimMara u
re0JIOTHYECKUX IMporieccoB. OCHOBHBIE
9Tarnbl ABOJIIOLUN PACTUTENBHOTO U
XKUBOTHOTO MUpa. ApoMopho3bl y
pacTeHuil u KuUBOTHBIX. [1osBIEcHME,
paciBeT U BBIMUPAHUE TPYII KHUBBIX
OpraHU3MOB.

PackpsiBath coqiepskaHre TEPMUHOB U
MOHSTUI: 0H, 3pa, NEPUO,
apoMopdh03bl, HANOATATITAIIUH.

3HaTh NOCIEA0BATEIbHOCTD 30HOB:
KaTapxeH, apxeH, IpoTepo30ii,
(aHepo30ii; 3p: apxeickas,
MIPOTEPO30MCKas, MAIC030MCKasl,
ME3030MCcKasl, KaHO30MCKas;
MIEPUOJIOB: KEMOPUICKHUH,
OPAOBUKCKUU, CUITYPUHCKHH,
JIEBOHCKHM, KAMEHHOYTOJIbHBIH,
TIEPMCKHIA, TPUACOBBIN, FOPCKUH,
MEJIOBOH, ITaJI€OreHOBBIN U
HEOT€HOBBIW, AaHTPOIIOTEHOBBIH.
XapakTepru30BaTh OCHOBHBIE COOBITHS
B Pa3BUTUHU OPTraHUYECKOTO MUpa 1O
3paM U MepHUoJIaM reoJ0rnaecKkon
WCTOPHH; ITAIbl PA3BUTHS




JleMoHcTpanuu:

Tabnuubl u cxemsl: «Pa3BuTtue
OpPraHUYECKOI0 MUPa»,
reoXpoHOJIOrnYecKas TadInIa;
KoJuieKuus «@OopMbl COXPaHHOCTH
HCKOIIAEMBIX KUBOTHBIX U PACTCHUI».
JlaGopatopHble U MpaKTU4YEeCKHe paboThI:
[IpakTnueckas padora Ne 1. «3yuenune
HCKOIAEMBbIX OCTATKOB PACTEHHUI U
KUBOTHBIX B KOJUIEKLIMSIX).

DKCKypcus « IBOIIOLNS OPraHUYECKOro
Mupa Ha 3emJie» (B eCTECTBEHHO-
HAy4YHBIM UM KpaeBeTUeCKU My3eil)

PaCTHUTENBHOTO M )KUBOTHOTO MHUPA.
Brigenuts riaBHbIe apoMopdo3b
PaCTEeHHI 1 KUBOTHBIX.

CpaBHHBATh MEXKIY COO0M
IpEICTaBUTEINICH CHCTEMAaTHIECKHUX
IPYII OPraHU3MOB, BBISBIATH YE€PThI
YCIIOKHEHHSI ¥ IPUCTIOCOOICHHOCTH K
YCIIOBUSIM KU3HU

2.3 | CoBpeMeHHas cucrema Cucrema OpraHu4ecKkoro Mupa Kak PackpeiBaTh copepxaHie TEPMUHOB U
OpPraHU4ecKoro Mupa oTpakeHue 3BoIoLH. OCHOBHBIE HOHATHI: CUCTeMaTHKa,
CUCTEMATUYECKHUE IPYIIIIbl OPraHU3MOB. | UICKYCCTBEHHAs U €CTECTBEHHAs
JleMoHCTpauuu: KJaccuukanus, OMHapHas
Tabmuie! u cxembl: «CoBpeMeHHAs HOMEHKJIaTypa, IPUHLHUIT
cucTeMa OpraHu4ecKoro MUpay UEePapXUUHOCTH.
XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPTaHMUYECKOT0 MHUpa
2.4 | DBomonMs 4eI0BeKa DBoIOIMS YeIoBeKa. AHTPOIONIOrHs Kak | PacKkpbIBaTh cosepikaHrne TEPMUHOB U

(aHTpOMOreHe3)

Hayka. Passurtue npeacraBieHui o
MIPOUCXOXKACHUN YelloBeKa. MeTobl
n3y4eHHs aHTpornorenesa. CxoacTsa u
pa3nuyuus YeloBeKa U )KMBOTHBIX.
CucremaTuecKoe MOJ0KEHUE YEIOBEKaA.
JeMoHcTpanuu:

IToptpersr: Y. lapBuH.

Tabmuie! u cxembl: «CpaBHEHHE
AHATOMUYECKUX YEPT CTPOEHUS YEIOBEKa
U 4eJIOBEKOOOPa3HBIX 00E3bsIHY.
O6opynoBaHue: CIACTKU HIIN
M300pakeHUs] KAMEHHBIX OpYIuil
MEPBOOBITHOTO YEJIOBEKA: KAMHHU-
qorepsl, pyouna, ckpedia

HOHSTHNA: aHTPOIIOJIOTHS,
AHTPOIIOT€HE3, YEJIOBEK pa3yMHBbIN
(Homo sapiens), mpsIMOXO0KICHHE,
BTOpasl CUTHAJIbHAsL CUCTEMA.
Ilepeuncnsars 3a1a4u aHTPOIIOJIOTHH,
STanbl CTAHOBJICHUS U Pa3BUTHUS
IIPEJCTaBICHUN O IPOUCXOKICHUN
YEJI0BEKa.

N3naratb 0OCHOBHBIE MOJIOXKEHUS
teopun Y. JlapBrHa, KpUTHYECKH
OLIEHUBATh HEHAYYHYIO HH(DOPMAITUIO
0 MPOUCXOXKICHUU YeJIOBEKA.

3HATh CUCTEMATHUECKOE MOJIOKEHUE
Buja Homo sapiens, nepeducisits ero
MOp(0OJIOr0-aHATOMUYECKHUE




MIPU3HAKU Pa3HOTO YPOBHS (THII,
KJ1acc, OTpSL U Jp.).

YcTaHaBnuBaTh YepThl CXOJICTBA U
pa3IM4ui YEIOBEKA U JKUBOTHBIX.
OOBSCHATH U OLICHUBATh 3HAYCHUE
Hay4YHBIX 3HAHUM O TPOUCXOKICHUN
yesloBeKa JJis MOHUMAaHUS MecTa U
pOJIM YEJIOBEKA B IPUPOJIE

2.5 | ABwKyIue CHIbI JBrokymue cuiibl (pakTopsl) PackpriBaTh cosiepkaHre TEPMUHOB H
(axTopsr) aHTpOTIOTEHE3A anTponoreHe3a. Hacnencrsennas MOHATHUI: (PaKTOPHI AaHTPOTIOTeHE3A,

W3MEHUYUBOCTb U €CTECTBEHHBINH OTOOP. IPYHIOBOE COTPYJHUYECTBO, PEUb,
OO01ecTBEeHHBIN 00pa3 KU3HHU, OpyIuiHas AESTEIbHOCTb,
W3TOTOBJICHHUE OPYAUi Tpy/a, nonuMop(hu3M.
MBIIIJICHHUE, PCUb. XapakTepru30BaTh JBUKYIIHE CHITBI
JleMoHCTpanuu: (dakTOphI) aHTPOIIOTEHE3A:
Tabnuibl u cxembl: «CpaBHEHHE OMOJIOTMYECKHE U COLHANBHEIE,
aHATOMUYECKUX YepPT CTPOCHHS YeIOBEKa | CPaBHUBATH UX MEXKIY c000it
Y YEJIOBEKOOOPA3HBIX 00E3bsIHY,
«OCHOBHBIE MeCTa MaJIEOHTOJIOTHYECKIX
HAXO0JIOK TPEAKOB COBPEMEHHOTO
YEeIIOBEKa.
OO6opyaoBaHue: MYJISDKUA
«IIpoucxoxaeHune yenoBeka
(TaJIeOHTOIOTUYECKHIE HAXOJIKH)»

2.6 | OcHOBHBIE CTANH OcCHOBHBIE CTaIUU ¥ BETBH IBOIIOIIUU PackpeiBaTh copepxkaHre TEPMUHOB U

OBOJJIIOIIMH YCJIOBCKA

YEJIOBEKA: aBCTPAIONUTEKH, YeToBek
yMedbii, YemoBek MpsaMOXOaAIIniT,
Uenosek HeaHaepTaIbCKui, Yenosek
pa3yMHbIi coBpeMeHHoro tuna. Haxonku
HCKOITA€MBIX OCTAHKOB, BPEMsI
CYIIIECTBOBaHMSI, 00JIaCTh
pacrpocTpaHeHus, 00bEM rOJIOBHOTO
Mo3ra, 00pa3 KHU3HU, OPYIUSL.
JleMoHcTpanmu:

Tabnuik! U cxembl: «OCHOBHBIE MECTa
MaJICOHTOIOTUUECKUX HAXO0JIOK MPEIKOB
COBPEMEHHOTO YenoBeKay, «/IpeBHeimne

MIOHSTUMN: aBCTPAJIONUTEK, YEITOBEK
YMEJIbIH, YEJIOBEK MPAMOXOISAIINM,
HeaHJIepTaJiell, KpOMaHbOHEII,
HEOJINTHYECKAsi PEBOJIIOLIMS,
MepBOOBITHOE UCKYCCTBO.
XapakTepu3oBaTh U CPaBHUBATH
MEXTy COOOM OCHOBHBIE CTA/IUH
SBOJIIOLIUY YEJIOBEKa!
XPOHOJIOTUYECKUI BO3PACT, apeal
pacmnpocTpaHeHus, 00bEM rOJIOBHOTO
MO03ra, 00pa3 KU3HHU U OPYIUs TPyia




moany, «pesaue moan», «IlepBpie
COBPEMEHHBIE JIFOJIN».

OO6opyaoBaHue: MYJISDKA
«IIpoucxoxaeHue yenoBeka» (OrCThI
aBCTPAJIONUTEKA, MUTEKAHTPOIIA,
HeaHJIepTaliblla, KPOMAaHbOHIIA); CICIKU
WU N300pKEHUSI KAMEHHBIX OPYIui
MEePBOOBITHOTO YEJIOBEKA: KAMHU-
qomnrmepsl, pyouia, ckpedia

2.7

Yenoseueckue pacel U
IPUPOJHBIE aJaNTaluu
4eJI0BEKa

UYenoseueckue packl. OCHOBHBIE
00JIbIIIKE PaChl: €BPONEOU THAS
(eBpasuiickas), HETPO- aBCTPATIOU THAS
(’xBaTOpHaNbHAs ), MOHTOJIOUTHAS
(a3uarcko-aMepuKaHCKas).

UepTsl MpUCTIOCOOIEHHOCTH
MPEACTaBUTENCH YETIOBEYECKUX pac K
yCIIOBUSIM CyllecTBOBaHMs. EAMHCTBO
yesoBedeckux pac. Kputuka
COLIMAJILHOTO JJAPBUHM3MA U pacu3Ma.
JeMoHcTpanuu:

Tabmuuel 1 cxeMsl: «HenoBeueckue
pacs»

PackpsiBath cosiepikaHre TEPMUHOB U
MOHATHI: Packl, pacoreHes, couani-
JTApBUHU3M, PACU3M, METHCAITHSI.
XapakTepu3oBaTh U CPaBHUBATH
MPEICTaBUTENICH YETOBEUYECKUX pac,
pacKpbIBaTh MIPUYUHBI 1 MEXaHU3MbI
pacorenesa, IepeuncisiTh U
MIPUBOJIUTH TIPUMEPHI
IIPHUCIIOCOOJICHHOCTH YEJI0OBEKA K
YCIIOBHSIM CPEJIbl, IPUMEPHI
PUCTIOCOOUTENFHOTO 3HAUCHUS
pPacoBBIX IPU3HAKOB.

JokaswiBaTh eMHCTBO BUa Homo
sapiens, HAyYHYO
HECOCTOSITEIBHOCTh PACOBBIX TEOPUH,
U7 COLIMAIBHOTO JapBUHU3MA U
pacusma

Tema 3. Opranusmsl u
OKPY Kalolas cpeaa

1. https://infourok.ru —
opuIMaTBHBIN CalT
000 «Mupoypox»

2. https://resh.edu.ru/ -
Poccuiickas
OJICKTPOHHA IIKOJIa

3.
https://www.yaklass.ru/-
SKnacc

4. https://videouroki.net
- BUJEOYPOK




5. https://multiurok.ru/-
MYJIBTHYPOK — IIPOEKT
JUISL yYUTENNeH

3.1 | Dxomnorus Kak HayKa DKoJ0rus Kak HayKa. 3a7auu ¥ pazzensl | PackpbiBaTh cosepikaHne TEPMUHOB U
9KOJIOTHUH. HOHATHI: 9KOJIOT S, T10JIEBbIE
MeToabl 3KOJIOTUYECKUX HCCIEIOBAHNN. | HAOJIOCHHS, YIKCTIEPUMEHTHI,
DKOJIOrH4ecKkoe MUPOBO33pEHHE MOHUTOPHHI OKpYXKaroIei cpepl,
COBPEMEHHOTO YEeJI0BEKa. MOJIETTMPOBAHHE, IKOJIOTHUECKOE
JleMoHCTpauuu: MHPOBO33pEHHE.
[optpetsi: A. 'ym6onbar, K. @. Pynse, | [lepeuncnsaTs 3a1a4n 5KOJIOTUH, €€
3. I'ekkenb. pas3zensl ¥ CBA3M C APYTUMHU
TaOmuie! u cxemsl: kaprta «IIpupogHsie | HayKamH.
30HBI 3eMIIN» XapakTepu30BaTh METO/IbI
9KOJIOTMYECKUX MCCIEA0BAHNUN
3.2 | Cpenbl obutanus u Cpenpl 00uTaHHUs OPraHU3MOB: BOJHAS, PackpbIBaTh cosepkaHie TEPMUHOB U
HKOJIOTHYECKUE (PAKTOPHI HA3eMHO-BO3/1yIIIHAs, TOYBEHHAS, HIOHSATHI: cpesia OOuTaHus,
BHYTpH- OpPraHU3MEHHasl. 9KOJIOTHYECKHE (PaKTOPBHI,
DKonornyeckue (HaKkTopHlI. OMOJIOTUYECKHIA OTITUMYM,
Knaccugukanus 3K010ruyeckux OTPaHUYMBAIOLINHN (JIMMUTHPYIOLIUIT)
(akTopoB: abnoTHUECKue, OnoTHaeckue | (akrop.
U aHTPOIOTEHHBIE. XapakTepu30BaTh YCIOBUS Cpell
JleiicTBHE SKONIOTMUECKUX (PaKTOPOB HA | OOMTaHUS OPraHU3MOB;
OpTraHU3MBI. KJIaccu(puIUpoBaTh U
JleMoHCTpanuu: XapaKTepU30BaTh HKOJIOTHIECKUE
Tabnuue! u cxemsl: «Cpeabl 0OUTaHUSA (bakTopsl: abUOTHYECKHE,
OpPTaHU3MOBY OMOTHYECKUE U aHTPOIIOTCHHEIE.
OnwuceIBaTh JefcTBUE KOIOTUYECKHX
(hakTOpOB HA OPTaHU3MBL.
XapakTepu30BaTh OCOOCHHOCTH
CTPOCHUS M KU3ZHEICATEIILHOCTH
pacTeHuil 1 KUBOTHBIX PA3HBIX CPel
oOuTaHus
3.3 | Abuornueckue GpakTopbl AbuoTtnueckue (GpakTopbl: CBET, PackpeiBaTh copepxkaHre TEPMUHOB U

TEMIEpaTypa, BIaKHOCTb.
®dotonepuoansm.IIpucnocobnenns
OpPraHU3MOB K JIEWCTBHIO a0MOTUYECKUX
(akTopoB. buogoruueckue puTMBI.

MOHATHI: abnoTHYeCKue PakTophbl,
¢doroneproau3M, OHOIOTHIECKHE
PUTMBL.

AHanu3upoBath IEHCTBUE CBETA,




JleMoHcTpanuu:
TaOnuis! u cxeMbl: «POTONEPUOAUZM.

JlaGopatopHble U MpaKTUUYECKHe paboThI:

JlaboparopHuas pabota Ne 3.
«Mopdonornyeckue 0COOCHHOCTH
pacTeHHIA U3 Pa3HBIX MECT OOUTAHUSY.
JlaGopaTtopHas pabota Ne 4. «BnusHue
CBETa Ha POCT U Pa3BUTHE YCPEHKOB
KOJIeyCay

TEMIEPaTypbl, BIAXKHOCTH Ha
OpPTaHU3MBbI U IPUBOUTH PUMEPHI
IPUCIIOCOOTIEHHOCTH OPraHU3MOB.
[IpoBoauTs Ononornyeckue
HaOIIOCHUS U OPOPMIISATH
pe3yJIbTaThl IPOBEAEHHBIX
HAOJIFOIEHUHA

3.4 | buotnueckue GpakTopbl buotnueckue dakropsl. Buabl PackpeiBaTh copepxaHie TEPMUHOB U
OMOTHUYECKUX B3aUMOJCHCTBUIA: HOHATHI: OMoTHYECKue (aKToOpBI,
KOHKYPEHLIMSI, XMIIITHUYECTBO, CHUMOMO3 U | XMIIHUYECTBO, IAPA3UTU3M,
ero (opmel. [Tapazutusm, koonepauus, KOHKYpEHLIUS, MyTyalIu3M, CUMON03,
MyTYyalau3M, KOMMEHCAIU3M KOMMEHCAJIN3M, HaXJI€OHHYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTUPAHCTBO, aMEHCAIM3M,
AMeHcanusM, HeHTpanu3M. 3HaueHUe HEUTPaJIU3M.
OMOTHUYECKUX B3aUMOJCHCTBUN 1151 XapakTepu3oBaTh OMOTHYECKUE
CYILECTBOBaHMs OPraHU3MOB B (hakTOpBI ¥ BUJIBI B3AUMOOTHOIICHU I
IPUPOJHBIX COOOIIECTBAX. MEXy OpraHu3MaMHu; IPUBOJUTH
JlemoHcTpauuu: IpUMEpBI B3aUMHON
Tabnuue! u cxemsl: «IlumeBblie nenm» IpUCIOCO0TIEHHOCTH OPraHU3MOB.
CpaBHHBATH MEXIY COOOW BHJIBI
OMOTHUYECKUX B3aUMOJEHCTBUI
OpraHHU3MOB
3.5 | Dxonoruueckue DKOJIOTUYECKHUE XapaKTEPUCTUKU PackpeiBaTh copepxkaHre TEPMUHOB U

XapaKTCPUCTHUKU BUA U
nomnyJsinun

nonysuu. OCHOBHBIE TOKA3aTENH
MOMYJISILUH: YNCIEHHOCTb, IJIOTHOCTb,
POXXIaeMOCTh, CMEPTHOCTb, TPUPOCT,
Murpanus. JJnHaMuKa 4MCcI€HHOCTH
MOMYJISIUHN U €€ PeryJsiusl.
JleMoHcTpanuu:

Tabmuie! u cxemsl: «llomymsuny,
«3aKOHOMEPHOCTHU POCTA YUCIEHHOCTH
MOMYJSAUN UHDY30pUU-TY PETBbKI.

JIaGopaTopHble U MpaKTUYECKUe paboThI:

[Ipaktrueckas padota Ne 2. «Iloacuér
TJIOTHOCTHU MOMYJISIIIAHA Pa3HbIX BUIOB

HOHITHH: nomyJanus, YuCJICHHOCTD,
IJIOTHOCTh, POXKIAAEMOCTb,
CMEPTHOCTH, IIPUPOCT, MUTpALUS,
JUHAMUKa YUCIEHHOCTH MOIYJISIUH.
XapakTepru30BaTh OCHOBHBIE
MOKA3aTeIH U SKOJIOTUUYECKYIO
CTPYKTYpPY IOIYJIALINY; ONUCHIBATE
MEXaHU3MbI PEryJIsUA YUCICHHOCTH
IomyJsinuun




pacTeHu»

Tema 4. Coo01iecTBa u
IKOJOTMYEeCKUE CHCTEMbI

1. https://infourok.ru —
opUIIHATBHBIA CAUT
000 «Mupoypox»

2. https://resh.edu.ru/ -
Poccuiickas
SJICKTPOHHAs IIKOJIa

3.
https://www.yaklass.ru/-
SAKnacc

4. https://videouroki.net
- BUICOYPOK

5. https://multiurok.ru/-
MYJIBTHYPOK — IIPOEKT
JUIS YHATENEH

4.1 | CooO1ecTBa OpraHu3MOB Co00111€CTBO OpraHu3MOB — OUOIEHO3. PackpsiBath coqiepskaHre TEPMUHOB U

CTtpyKTypsl OHOIIC HO3a: BUOBa, TIOHSATHI: OMOIIEHO3, IKOCUCTEMA,

MIPOCTPAHCTBEHHASA, TPOhUIEeCKast OMOTeoIIeH03, BU/IBI-IOMUHAHTHI,

(numieBast). Buabl-nOMUHAHTEI. 9KOJIOTUYECKasl HUIIIA.

Casi3u B OHOIIEHO3E. Xapaktepu3oBaTh OMOILIEHO3

JleMoHCTpanuu: (coo011ecTBO), €T0 BUIOBYIO,

Tabmuier 1 cxeMsbl: «[IumeBsie enm, MIPOCTPAHCTBEHHYIO U TPOPUIECKYIO

«bHoI1IeH03: COCTaB U CTPYKTypa». CTPYKTYPBHI.

O6opyaoBaHue: MOIETb-aNTITUKALIHS OOBACHATH POJIb KOMITOHEHTOB

«Tunnynsle OUOIIEHO3BI»; TepOapHii OuoIIeH03a B MOICPKAHUH €T0

«PacturenpHBIC COOOIIECTBAY, CTPYKTYPHI H CyIIIECTBOBAHUS HA

KoJueKius «bruoreHos» onpeAenEéHHON TEPPUTOPHUH.
OOBACHATH OMOJIOTHYECKUI CMBICIT
SIPYCHOCTH M TUCTOBON MO3aHKH.
CpaBHUBATH KOMIIOHCHTBI
OHMOIIEHO30B, UX BUIOBYIO,
MIPOCTPAHCTBEHHYIO U TPOPUIECKYIO
CTPYKTYPBI, CBSI3U MEKIY
OpraHu3MaMu

4.2 | DKOCHUCTEMBI U DKOJOTHYECKHE CUCTEMBI (IKOCUCTEMBI). | PacKkphiBaTh coliep:kaHue TEPMUHOB U

3aKOHOMCPHOCTH HUX
CYHICCTBOBAHUSA

TToustie 00 sKOCHUCTEME U
OHOTEOIEHO3E.

MOHSITHUH: DKOCUCTEMA, OMOre€OIEHO3,
MIPOYLIEHTHI, KOHCYMEHTHI,




OYHKIIMOHATbHBIE KOMIIOHEHTHI
SKOCHUCTEMBI: TTPOIYIEHThI, KOHCYMEHTHI,
PEIYyLEHTHI.

KpyroBopoT BeliecTB 1 NOTOK SHEPTUH B
IKOCHCTEME.

Tpodudeckue (MumIeBbie) YPOBHH
9KOCHCTEMBI. IInITeBrIe ey 1 ceTH.
OcCHOBHBIC ITOKA3aTEIU YKOCUCTEMEL:
Oouomacca, MpoayKIHsI. IKOJIOTHUIECKUE
MUPAMUJIBL: TPOAYKIIUHU, YUCIEHHOCTH,
6uomaccel. CBOMCTBA DKOCHUCTEM:
YCTOMYUBOCTD, CAMOPETYJISIHA,
pa3BUTHE.

Cykreccusi.

JlemoHcTpamuu:

IToptpersr: A. JIx. Tencnu, B. H.
Cykaués.

Tabmuups! u cxemsl: «IIpupoansie
cooOmecTBay, «Llenu nuraHusy,
«IKOJOTUYECKAs TUPAMHIA»

pEenyLEHThl, TPOPHUUECKUE YPOBHH,
MULIeBast LIETb U CETh,
9KOJIOTUYECKHE TUPAMU/IBI,
O6uomacca, MPOAYKIHUs, CYKLECCHS.
XapakTepr3oBaTh CBOMCTBA
9KOCHUCTEMBI (€€ CIIOCOOHOCTD K
JUINTEIILHOMY CaMOIIOIZIEPKAHUIO,
OTHOCHUTEJIBHO 3aMKHYTBIN
KpPYTOBOPOT BEIIECTB,
HE00X0AUMOCTh TIOTOKA YHEPTHUN).
CpaBHMBATh ACTOMIIHBIE U
JICTPUTHBIC MTUILEBbIC IETIH,
TpoUUeCKre YPOBHU 3KOCHCTEMBI.
PaznuuaThs nupaMusl TpOTyKIHH,
IUPaMU/Ibl YUCICHHOCTH U
IUPaMUIbl OMOMACCHI.

CocTaBisiTh LENH U CETU MUTAHUSL.
[IepeunciaATs CBOMCTBA Y3KOCUCTEM:
YCTOMUUBOCTB, CAMOpETyJIALu,
pa3Butue (CyKieccus).

OmnuchIBaTh MEXaHU3M MOJIEPIKAHUS
paBHOBECHS B 3KOCHCTEMAX.
XapakTepHu30BaTh CYKLECCHH,
BBISIBIISITH TIPUYMHBI U 00IITHE
3aKOHOMEPHOCTH CMEHBI 3KOCUCTEM

4.3

[IpupoIHBIE S3KOCUCTEMBI

[IpupoiHBIE 3KOCUCTEMBI.

DKOCHUCTEMBI PEK U 03EP.

DKocucTema XBOMHOIro Win
LIMPOKOJINCTBEHHOTO JIEca.
JleMoHcTpanuu:

Tabnuie! u cxembl: «DKoCUCTEMA
LIMPOKOJIIMCTBEHHOTO JIECay,
«2DKOCcHCTEMA XBOMHOTO JIECay,
«buornenos3 Bomoémay.

Ob6opynoBanue: repdapuu U KOJUIEKLIUU
pacTeHMi U )KUBOTHBIX, MPUHAIJIEKAILINX
K pa3HbIM 9KOJOTHYECKUM Ipynnam

PackpsiBaTh conep:kaHre TEPMUHOB U
HOHSATHI: BOJAHBIE YKOCUCTEMBI,
OHOreoleHo03bl, (PUTOMIIAHKTOH,
300IJIAaHKTOH, OEHTOC, TYMYC.
[IpuBOIUTE IPUMEPBI TPUPOIHBIX
HKOCHUCTEM CBOEH MECTHOCTH.
CpaBHI/IBaTB HA3€MHBIC U BOIHBIC
9KOCHUCTEMBI; OPraHU3MBI,
oOpasyromue pazHbie Tpoduaeckue
YPOBHHU




OJIHOTO BHA

4.4 | AuTporioreHHbie AHTPONIOT€HHBIE YKOCUCTEMBI. PackpeiBarh conepkaHue TEPMUHOB U
HKOCHCTEMBI ATpPO3KOCHCTEMBI. MOHSITUNA: aHTPONOTEeHHAs
YpboskocucreMsl. buonoruueckoe u 9KOCHCTEMA, arpO3IKOCUCTEMA,
X035IICTBEHHOE 3HaYEHHE arpodKOCUCTeM | ypOoskocucTema, 6uopazHooOpasue.
u ypboskocucreM. bruopasnooOpasue kak | XapakTepru30BaTh arpoIKOCUCTEMBI U
(hakTop yCTOWYMBOCTU HKOCHCTEM. ypOO3KOCHUCTEMBI, 0COOCHHOCTH UX
CoxpaHnenue OMOJIOTHYECKOTO CYULIECTBOBAHHUS.
pa3zHooOpasus Ha 3emuie. [IpuBoUTE MpUMEpPHI
JleMoHcTpanuu: AHTPOINIOTEHHBIX 3KOCUCTEM CBOEH
TaOnuisl U cXeMbl: « ATPOLICHO3Y. MECTHOCTH, OITUCBIBATH UX BHUJIOBOM
O6opynoBanue: KOJUIeKIUs «Bpeautenu | coctaB U CTPYKTYpY.
BAKHEHIIINX CENbCKOX03SIICTBEHHBIX CpaBHUBATH COCTaB U CTPYKTYPY
KYJIbTYP» IPHUPOJTHBIX YKOCUCTEM U
arpo3KOCHUCTEM, arPOIKOCUCTEM U
ypOOIKOCHUCTEM
4.5 | buocdepa — riaobanbHas VYuenune B. U. Bepnanckoro o 6uocdepe. | PackpwiBath copepxkanre TEPMUHOB U
’KOCUCTEMA 3eMJIn I'panu1bl, cocTaB U CTPYKTypa HOHATHIL: Orocdepa, )KUBoe
6uochepsl. JKrBoe BELIECTBO U €ro BEIIECTBO, TMHAMUYECKOE
¢bynakiuu. Oco6eHHOCTH OMocdephl Kak | paBHOBECHE.
rI100amTbHOM SKOCUCTEMBI. OuenuBats Bkiag B. U. Bepnaackoro
Jlunamuueckoe paBHOBecHe U oOpaTHasi | B CO3JjaHUE yUeHHUs 0 Onocdepe.
CBsI3b B OHochepe. XapakTepu3oBaTh cOCTaB OHOChEPHI,
JleMoHCTpanuu: (YHKIIMY )KUBOTO BEIIECTBA
IToptpetsl: B. 1. Bepranckuid. O6uocdepsl u onpenensiTs (Ha KapTe)
Tabnuibl u cxembl: «O0IIast CTPYKTypa | 001acTH €ro HauOOIBIIEr0
ouocheps», «PacnpocTpaHeHue )KU3HU B | PaCIIPOCTPAHEHHUS.
o6uocgepe», «O30HOBBIN FIKpaH [IpuBoUTE pUMEpPHI TPOSBICHUS
o6uochepn» (GyHKIMH )KUBOTO BelleCTBa
omocdepsl, OMOre0OXUMHIECKON
JeSITeIbHOCTH YETIOBEKA.
[Tepeuncnars 0cOOEHHOCTH
ouoceps! Kak riodalbHOM
9KOCUCTEMbI 3eMJII
4.6 | 3aKkOHOMEpPHOCTH KpyroBopoTsl BeriecTs u PackpeiBaTh copepxkaHre TEPMUHOB U

CYILECTBOBaHMs OuoChepbl

OMOTreOXUMHUYECKHE IIUKIIBI 3JIEMEHTOB
(yrnmepona, a3ota).

MOHSTHI: 1IEJI0OCTHOCTH Onochepsl,
KpPYTOBOPOT BELIECTB,




3oHanbHOCTH OMocdepbl. OCHOBHBIC
OMOMBI CYIIH.

JeMoHcTpanuu:

Tabmus! u cxemsl: «Kpyrosopor
yraepoaa B 6uochepe», «Kpyrosopor
a30Ta B IPUPOAE»

OMOTCOXNMHYECKHE ITUKIIBI
3JIEMEHTOB, 30HAIBHOCTb OHOCHEPHI,
OHOMBI.

OmnuceiBaTh KPYrOBOPOT BEIIECTB,
OMOreOXNMHYECKHE IIUKIIBI a30Ta U
yriepoja B buocdepe.

OOBSICHATD MPUYMHY 30HATBHOCTH
ounochepsl. [lepeuncnsats u
XapaKTepHU30BaTh OCHOBHBIC OMOMBI
cymu 3eMiu

4.7 | YenoseuecTBO B Ouochepe UYenoseuecTBo B Onocdepe 3emiu. PackpriBaTh cosiepkaHre TEPMUHOB H
3emin AHTpOTIOTeHHBIE U3MEHEHUs B Onocdepe. | MOHATHIA: aHTPOIIOTEHHBIE

I'moGasibHBIE HKOJIOTMUECKUE TPOOJIEMBL. | U3MEHEHUS, SKOJIOTUYECKUN KPU3HC,

JlemoHcTpanuu: rJ100aJIbHBIE TPOOJIEMBI.

Tabnuue! u cxemsl: «IIpumepHble XapakTepu3oBaTh OMoc(hepHyIo poiib

AHTPOITOTEHHBIE BO3/ICHCTBUS HA YeJI0BeKa.

IpUpoay», « BaxkHelne MCTOUHUKI [IpuBoaUTE pUMEpPHI

3arpsi3HEHUS BO3/lyXa M TPYHTOBBIX BO/I», | aHTPOIIOTCHHBIX H3MEHEHUH B

«IlouBa — BaxkHelI11as COCTaBIIAIOMIAT o6uocdepe.

ouocheps», «DakTOpsbI Aerpasalun OneHuBaTh NOCIEACTBUSA

nouB», «I[TapHUKOBBIH P PEKT», 3arpsA3HEHUS BO3YLIHOW, BOJHOU

«DaKTOPHI PAIHMOAKTUBHOTO 3arPS3HEHHS | CPE/Ibl, K3MEHEHUS KIIMMaTa,

6uocdepr»; Kpacnas kaura PO, COKpalleHust 0uopazHooOpasusl.

M300pakeHNs OXPaHSIEMBIX BHJIOB ®opmynpoBaTh COOCTBEHHYIO

pacTeHuil 1 KUBOTHBIX MO3MILIMIO IO OTHOLIEHHUIO K
rJI00ABHBIM U PErHOHAIIBHBIM
9KOJIOTUYECKUM MpoliieMam,
apryMEHTHPOBAThH CBOIO TOUKY
3peHHUs.
Ha3piBaTh NpUYHHBI MTOSIBIICHUS
MPUPOJOOXPAHHOM ITUKH,
pacKpbIBaTh 3HAYEHHUE Mporpecca s
MIPEO/I0JIEHUS SKOJIOTUYECKOTO
KpHU3HUC

4.8 | CocymecTBoBaHHE Cocy1ecTBoBaHUE IPUPOJIBI U PackpbIBaTh cosiep)kaHle TEPMUHOB U

MIPUPOJIBI M YEIOBEYECTBA

yenoBeuecTBa. CoxpaHeHHE
Oropa3zHoo0pasusi KaKk OCHOBA

MOHSATHN: pallMOHAIBHOE
IIPUPOJIONOIB30BAHUE, YCTOMUUBOE




ycToitunBoctu 6nochepsl. OcHoBa
PaIMOHAIFHOTO YIIPaBIICHUS
MIPUPOTHBIMHU PECYPCAMU B UX
ucnoib3oBanue. JlocTikeHus: OMOI0THU
W OXpaHa NMpupoJibl. JleMoHCcTpanuu:
Tabnuuer u cxemsl: «bruocdepa n
YEJIOBEK»

pa3BUTHE, KO3BOIOLHUS.
XapakTepu30BaTh paliiOHAIbHOE
UCII0JIb30BaHUE ITPUPOHBIX
PECYpCOB; OCHOBHBIE IIOJIOKEHUS
KOHIIETIIUH YCTOHYNBOTO Pa3BUTHS

PesepBHOE Bpemst

OO0111€€ KOJIMYECTBO YaCcOB
110 IpOrpamMme
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