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1. HOACHUTEJIBHASA 3AIIMCKA

OenepanbHas pabouyass mnporpamMma no y4deOHomy mnpenmery «buonorus»
(npenmetHas obnacTh «OOIECTBEHHO-HAYUYHbIE MPEAMETHI») (Aajee COOTBETCTBEHHO —
nporpaMma o OHOJIOrMH, OWOJIOTHSA) BKIIIOUACT MOSCHUTEIBHYIO 3aIUCKY, COJICPIKaHUE
o0y4eHUs1, TUIAHUPYEMbIE Pe3yJIbTaThl OCBOCHUS MPOTPAMMBI IO OMOJIOTHH, TEMAaTHUYECKOE
IJIAHUPOBAHUE.

Pabouas mporpamma no Ouosoruu cpeaHero ooOuiero obpasoBaHUs Ha 0a30BOM
YpOBHE cCoOCTaBjeHAa Ha OcCHOBe TpeOoBaHMII K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON MpOrpaMMbl CpeAaHero oo01mero oOpa3oBaHUs, MPEJACTABICHHBIX B
dbenepaibHOM TOCYAapCTBEHHOM O00pa30BaTElIbHOM CTAaHAAPTE CPEIHEro  OOIIEero
o0pa3oBaHus, a TaK)Ke HA OCHOBE XapaKTEPUCTUKU IUIAHUPYEMBIX PE3yJbTaTOB JIyXOBHO-
HPaBCTBEHHOTO Pa3BUTHs, BOCIHUTAHUS U COIMATU3AIMU YYalIUXCs, MPEACTaBICHHBIX B
denepanbHOI paboyeil mporpaMMe BOCITUTAHUS.

IIpu pazpaboTrke mporpaMMbl MO OHOJOTUHM TEOPETHUYECKYIO OCHOBY IS
oTpeieSIeHUsI TOX0I0B K (POPMHUPOBAHUIO COAEPKaHUS YU4eOHOTO mpeameTa «buoaorus»
cocTaBuiu: KoHIentyaidbHble monoxkenuss O®I'OC COO o B3auMOOOYCIOBICHHOCTH
1eJed, CoJlepXKaHus, pe3yJbTaTOB OOydYeHHUs] W TPeOOBAaHWN K YPOBHIO IOJTOTOBKHU
BBITYCKHUKOB, TIOJIO)KEHUSI 00 OOIMX IMeNsX ¢ MPUHIUIAX, XapaKTepU3yIOIIUX
COBPEMEHHOE COCTOSIHHE€ CHCTEMBbl CpenHero oOmiero oOpa3zoBanus B Poccuiickoi
@denepanuy, a Takke MOJOXKEHHUS O cneuuduke Ouoigoruu, €€ 3HAYEeHUU B TMO3HAHUU
KUBOM TIpUPOABI U OOECIeYeHUH CYIIEeCTBOBAaHUS uenoBedeckoro oodmiectBa. CoriacHo
HA3BaHHBIM IOJIOKEHUSIM, OIpPEeIesIeHbl OCHOBHbIE ()YHKIIUU MPOTpaMMBbl IO OUOJIOTUU U
€€ CTpyKTypa.

[Iporpamma mo Ouosiormu OaéT TpelCTaBlIEHHWE O MeNsAX, 00 oOmel CcTpareruu
oOy4YeHMsI, BOCIIUTAHUS U PA3BUTHs yYaIlllUXCS CPEACTBAMHU Y4eOHOro mpeamera
«buonorus», ompenenser o00s3aTeTbHOE NPEIMETHOE COJEPKaHHUE, €ro CTPYKTYpY,
pacmpeneneHue mo pasjaenaMm U TeMaM, PeKOMEHAYEMYIO MOCIeA0BaTeNIbHOCTh U3yUYeHUs
y4eOHOro marepuaia ¢ Y4ETOM MEXKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JTOTUKU
00pa3oBaTeIBLHOrO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEH yUaninuxcs.

B mporpamme mo OuoONOTMHM Tak)Ke YYHUTHIBAIOTCS TPEOOBaHUS K IUIAHHUPYEMBIM
JUYHOCTHBIM, METAlpEeAMETHbBIM M  MPEIMETHBIM  pe3yjbTaTaM  OOy4YeHUs B
(¢bopMUPOBAaHUK OCHOBHBIX BHIOB Y4YCOHO-IIO3HABATEIBHOM JIEITCIHHOCTH/yIeOHBIX
JIEUCTBUH ydalIuXxcs IO OCBOCHHIO COJIEPKAHUSI OMOIOTUYECKOTO 00pa30BaHMUS.

B nporpamme no 6uomnoruu (10—11 kmaccel, 6a30BbIl YpOBEHb) pean30BaH MPUHIIHI
MIPEEMCTBEHHOCTH B HM3Yy4eHUM Ouoioruu, Ojarojapss 4yeMy B HEl IpocMaTpHUBaeTCs
HaINpaBJICHHOCTh HA pPAa3BUTHE 3HAHUW, CBA3aHHBIX C (DOPMUPOBAHUEM E€CTECTBEHHO-
HAay4yHOTO MHPOBO33PEHUS, IEHHOCTHBIX OpHUEHTAIMd JIMYHOCTH, SKOJOTHYECKOIro
MBIIUICHUS, MPEACTABICHUN O 3J0POBOM 00pa3e *KU3HU U OEpEKHBIM OTHOIICHUEM K
OKpYyJKaromield npupoaHoi cpene. IloaTomy Hapsay ¢ m3ydeHHEeM OOIIEOMOIOTHYCCKUX
TEOpUH, a TakKXe 3HAHUH O CTPOCHUU JKUBBIX CHCTEM pPAa3HOrO0 paHra U CYIIHOCTH
OCHOBHBIX MPOTEKAIOUIMX B HHUX IMPOIECCOB B MporpamMme IO OUOJIOTUU  YACICHO
BHHMAaHUE HCIOJIb30BAHUIO MOJYYCHHBIX 3HAHUW B MOBCEIHEBHOW KWU3HU JISI PEIICHUS
MPUKIAIHBIX 33a/la4, B TOM 4YHUCJE: MNPO(UIAKTUKM HACIEICTBEHHBIX 3a00JIeBaHUI
YeJIOBeKa, MEJIUKO-TEHETUYECKOTO KOHCYJIbTUPOBAHUSA, OOOCHOBAHMSI 3KOJOTMYECKU
1enecooOpa3HOro MOBEJACHUS B OKpY)KAIOUWIEH MPUPOJHON Cpejie, aHaiu3a BIHUSHUS



XO3SIICTBEHHON JCATEIBPHOCTH YEJIOBEKAa HA COCTOSHHE TMPUPOJIHBIX M HMCKYCCTBEHHBIX
OKOCUCTEM. YCWJICHHE BHHUMAHHs K MPUKIATHON HAMPABICHHOCTH YYEOHOTO TpeaMera
«buonorus» TPOIUKTOBAHO HEOOXOIUMOCTHIO OOCCTICUCHUS YCIOBHMA ISl PEIICHHS
OMHOW W3 aKTyaJlbHBIX 3a7ad IIKOJBHOTO OHOJOTHYECKOro oOpa3oBaHMs, KOTOpas
npeamnoiaraeT (GOpMUPOBAHUE y YUAIIUXCS CIIOCOOHOCTH aJanTHPOBATHCS K M3MEHEHUSIM
JTUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUpA.

buonorus Ha ypoBHE cpemHero obmero oOpa3oBaHus 3aHMMaeT BakHoe Mecto. OHa
obecrnieurBaeT (OPMHUPOBAHUE Yy YUaIIUXCS TMPEIACTABICHUM O HAyYHOM KAapTUHE MHUpA,
pacmmpsieT u 0000IIaeT 3HAHUS O YXUBOH TpHUpone, €€ OTIMYMUTEIBHBIX MPHU3HAKAX -
YPOBHEBOW OpraHU3aIMK M 3BOJIIOIHH, CO3MaET YCIOBHS JIJIS: TTO3HAHUS 3aKOHOB YKUBOM

npupojbl, (GopMupoBaHus (PYHKIMOHAIBHOW TPAaMOTHOCTH, HABBIKOB 370pOBOTO U
0e30macHoro oopaza KU3HH, SKOJOTMYECKOTO MBIIIJICHUS, [IEHHOCTHOIO OTHOIICHUS K
YKUBOW IIPUPOJIE U YEIOBEKY.

Bonbioe 3HaueHue OWONOTHS HMMEET TaKXe JJisl PElIeHUs] BOCHUTATEIbHBIX U
Pa3BUBAIOIIUX 3aJ1a4 CPEJHETO 0011Iero 00pa3oBaHus, COUATM3AIMN YUAITUXCS.

Nzyuenue Oouosioruu obecrnieunBaeT yCJIOBUSA TSt dbopmupoBaHus
WHTEJUICKTYaIbHbIX, KOMMYHUKAITMOHHBIX U WH(GOPMAIMOHHBIX HABBIKOB, ICTETUYECKOU
KyJIbTYpPbI, CIIOCOOCTBYET MHTETpallid OMOJIOTUYECKUX 3HAHUN C MPEJICTABICHUSMU W3
JIPYrUX y4eOHBIX MPEIMETOB, B YACTHOCTH, (U3UKH, XUMUU U Teorpadun. HaszBaHHbBIC
MOJIOXKEHHUS O MpEeIHa3HAYEHUU Y4eOHOTOo mnpeaMera «brosorus» cocTaBUIn OCHOBY JJIs
ONpeJeNIeHUs]  MOAXOAOB K OTOOpY U CTPYKTYPUPOBAHHIO €ro  COJEp)KaHus,
NPEJICTaBIEHHOTO B MporpamMme mo OMOJI0THH.

Otbop copepkanusi yudeOHoro mnpeamera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIEH C TMO3UIHK KyIbTypOCOOOPA3HOTO IMOAXOAA, B COOTBETCTBUU C KOTOPHIM
ydaniuecss JODKHBI OCBOUTH 3HAHHS M YMEHHUA, 3HAYUMBIC i1 (OPMUPOBAHUS OOIIEH
KYJbTYpBbI, ONPEEIAIONINE aIEKBATHOE OBEJECHNE YEIIOBEKA B OKPYKAIOMIEH MPUPOIHOM
cpelne, BocTpeOOBaHHBIC B MOBCEIHEBHON KM3HU M MPAKTUYECKOM nearensbHocTH. Ocoboe
MECTO B JTOM CHUCTEME 3HAHUW 3aHUMAIOT 3JIEMEHTBI COAEP)KAHMS, KOTOPBIE CIIYXKaT
OCHOBOM Il (pOPMHUPOBAHUS TPEACTABICHUNA O COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHE MHpa M IIEHHOCTHBIX OPUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIIUX T'yMaHHU3alUU
OMOJIOTHYECKOTO 00pa30BaHMUS.

CTpyKkTypupOoBaHHE COJEpKaHHUS Y4EOHOro marepuajia B MpOrpaMme Mo OMOJIOTHUU
OCYHIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIMYHUTEIIbHBIX
OCOOCHHOCTSIX JKUBOW TIPUPOMABI, O €€ YypPOBHEBOW OpraHu3alMK H dBodonuu. B
COOTBETCTBHM C OJTHM B CTPYKType YyueOHoro mpeameTra «buoiorus» BbIIEICHBI
CIEAYIOIIHUE COJepKarelbHble JuHUU: «buonorns kak Hayka. MeTonbl Hay4HOTO
no3HaHus», «Knetka kak Ouonorumyeckass cucreman, «OpranusMm kKak OuoJoruydeckas
cuctemay, «Cucrtema W MHOrooOpasWe OPTaHHYECKOrO0 MHUpPa», «IBOJIONHS KUBOUH
MPUPOJIB», «IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

Henp u3zydyenus yueOHoro npeamera «buonorus» Ha 0a30BOM YpOBHE - OBJaJCHUE
O0OyYarOIIMMHUCS 3HAHUSAMHU O CTPYKTYpPHO-(DYHKIIMOHATHLHOW OpraHU3aINN )KUBBIX CHCTEM
pa3HOro paHra W NPUOOPETEHHE YMEHUW HCMHOJb30BaTh 3TH 3HAHUS [UJII TPAMOTHBIX
JNEUCTBUI B OTHOLIEHUH OOBEKTOB >KUBOUW MPUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HEHHBIX
po0JieM.

JlocTmxkeHue 1enu uzydeHus ydyeOHoro npeamera «buonorusi» Ha 6a30BOM ypOBHE
o0ecrieurBaeTCs PEUICHUEM CIIEAYIOIINX 3a1ay:



OCBOCHHEC YYAIIUMHCS CHUCTEMbI 3HAHUH O OHWOJOTHYCCKUX TEOPHUAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3aX, TMpaBWIaX, CIyXallUX OCHOBOW  JIJIS
dbopMHUpOBaHUS TIPEICTABICHUNH O ECTECTBEHHO-HAYYHOW KapTHHE MHpa, O METojax
HAyYHOTO MO3HAHUS, CTPOCHUH, MHOTOOOPa3H M OCOOCHHOCTSAX KUBBIX CHCTEM Pa3HOTO
YPOBHSI OpTaHW3AINM, BBIJAIONIUXCS OTKPBITUAX M COBPEMEHHBIX HCCICAOBAHUAX B
OouoJjoruu,

dbopMHUpOBaHUE y YyYaIIMXCS ITO3HABATCIIBHBIX, MHTEIUICKTYAIbHBIX U TBOPUYECKHX
CrOCOOHOCTEHM B MpoOIleCCe aHajdu3a JaHHBIX O MyTSAX Pa3BUTHUS B OUOJOTMU HAy4YHBIX
B3TJISIOB, HJICH U TIOJIXOJIOB K U3YYCHHIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3AIINH;

CTAHOBJICHHUE Yy YYalluXcs OOmIedl KynbTypbl, (YHKIIMOHAIBHOM TPaMOTHOCTH,
pa3BUTHE YMCHUN OOBSICHITH M OLICHUBATH SIBJICHUS OKPYIKAIOIIECT0 MUPA KUBOH TIPUPOIBI
Ha OCHOBAaHWU 3HAHWH W OIBITA, MOJYYCHHBIX TIPH U3yUYEHUU OUOJIOTHH;

dbopMupoBaHue y ydaluxcs yYMEHUN WJTIOCTPUPOBATH 3HAYEHUE OUOJOTHUECKUX
3HAHHMHA B MIPAKTUYCCKOMN NEATEILHOCTH YEIOBEKa, PA3BUTHH COBPEMEHHBIX MEIUITUHCKHUX
TEXHOJIOTHUH U arpoOUOTEXHOJIOTHIA;

BOCIUTaHUE YOCIKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YCIIOBEKOM YKUBOU MPUPO/IBI,
HEOOXOAUMOCTH OEpPEKHOr0 OTHOIICHWS K HEH, COOIIOJEHUS] STUYECKUX HOPM MpHU
IPOBEICHUN OMOJIOTHYECKUX UCCIICIOBAHUI;

OCO3HAaHWE IICHHOCTH OHWOJIOTMUECKUX 3HAHWW JUIS  TIOBBIIICHUS  yPOBHS
AKOJIOTUYECKOM KyJIbTYpHI, 1is1 (GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS,

NpUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B MOBCETHEBHOM KU3HU JIJISl OL[EHKU
MOCJICJICTBUI CBOEH ESITEIbHOCTH 10 OTHOIICHUIO K OKpYXarolleh cpejie, COOCTBEHHOMY
310pOBbIO, 00OCHOBAHHE U COOJIIOICHHE Mep MPOPMIAKTHKY 3a001eBaHUM.

B cucreme cpennero oOuiero oOpazoBanus «buonorus», mzydaemass Ha 0a30BOM
yYpOBHE, ABISETCS 003aTEIbHBIM YUYEOHBIM MPEIMETOM, BXOISAIIMM B COCTAB MIPEIMETHON
obnactu «EcTecTBeHHO-Hay4YHbIE PEIMETHI.

Jlns w3ydeHuss Owosioruu Ha 0a30BOM YpPOBHE CpeaHero ooimero oOpa3oBaHUs
otBoauTcs 68 yacos: B 10 knacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 ygaca (1
4yac B HEJEIIO).

2. COAEPKAHUME OBYUEHUA

10 KJIIACC

Tema 1. buoJsiorusi Kak HayKa.

buonoruss kak nHayka. CBs3b OHMONOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMHU U
JIPYTHMH €CTECTBEHHBIMU HayKaMu, (Quiocoduel, STUKOW, ICTETUKOW W TpaBoM. Poib
Oowonornn B (OPMHPOBAHWHM COBPEMEHHOW HAay4yHOW KapTuHbl wmupa. Cucrema
OMOJOTUYECKUX HAYK.

Metoapl TO3HAHUS JKUBOM MpUpOAbl (HAOJIIOAEHUE, DSKCIEPUMEHT, OIHUCAHUE,
M3MepeHue, Kiaccudukams, MOIeTMPOBaHNE, CTATUCTUYECKAs 00pabOTKa JaHHBIX ).

JdemoncTpanum:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Kosbios, JIx. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeToAbl MO3HAHUS KUBOU MPUPOIBI.

JlaGopaTopHble U NpaKTHYeCKUe PadoThI:

[IpakTtuueckas padota Ne 1. «Mcmnonb30BaHHE PaA3IMUHBIX METOJOB MPU U3YUYECHUU
OMOJIOrMYECKUX OOBEKTOBY.



Tema 2. ZKuBble cucTeMbl M UX OPraHU3alUs.
JXusble cucteMbl (OMOCUCTEMBI) KaK MpeAMET M3ydeHus: ouosoruu. OTauyue KUBbIX
CUCTEM OT HEOPTaHUYECKON MPUPOJIBI.

CaoiicTBa OMOCHCTEM M HUX pa3HooOpa3zue. YPOBHU OpraHuzaluu OHOCHCTEM:
MOJIEKYJIAPHBIN, KIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIN, IMOMYJSIIHOHHO-BUIOBOM,
HKOCUCTEMHBIN (OHMoreoneHoTHIeCcKuii), OnochepHsbIi.

JdeMoHcTpanum:

Tabmuipl 1 cxembl: «OCHOBHBIE MPU3HAKU KU3HW», «YPOBHU OpraHU3AIUU KUBOU
MIPUPOABI».

O6opynoBanue: Mmojienb Mosekyisl JJHK.

Tema 3. XuMH4YeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUA  COCTaB  KJIETKH. XHUMHUYECKUE  DJIEMEHTHI:  MaKpOAJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Boia 1 MUHEpaIbHbIC BEIIECTBA.

DyHKIMK BOABl U MUHEPAJbHBIX BELIECTB B KieTKe. [lognep:kanue 0CMOTHYECKOTO
OasaHca.

benku. CoctaB u cTpoeHue OenKkoB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
He3amenumMble M 3aMEHHUMbIE AMUHOKHCIOTHL. AMHWHOKHUCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbl O€IKOBOM MOJEKyJbl (NEepBUYHAS, BTOPUYHAs, TPETHYHAs W YETBEPTUYHAS
CTPYKTypa). XUMHUYECKHUE CBOMCTBA OenkoB. buojornueckue GyHKIUN OCIKOB.

depmeHThI — OnosIorudeckre Karaauzatopbl. CTpoeHue ¢pepMeHTa: akTUBHBIN IICHTD,
cyoctpatHas crneuuduunocts. Kodepmentsl. Butamunbl. Otiauuus ¢GEepMEHTOB OT
HEOPraHMYECKUX KaTaIn3aTOPOB.

VYrneBoasl: MoOHOcaxapuiabl (TJIIOKO3a, pubo3a U Je30Kcuprb03a), Iucaxapuibl
(caxapo3a, JIakTO3a) U ToJIMcaxapuibl (Kpaxmal, TIUKOTeH, 1ejuTon03a). bruogornyeckue
(GYHKIIUU yTIEBOJIOB.

Jlunuaer: Tpurnumnepuasl, dhochomunuabl, crepouasl. ['uapoduibHO-THAPOPOOHBIE
cBoiicTBa. buonornueckue ¢pyHkiuu munuaoB. CpaBHEHHE YTIEBOIOB, OCITKOB U JIMIHIOB
KaK UCTOYHUKOB SHEPTHUU.

Hyxneunnossie kucnotel: JJHK n PHK. Hykneotnasl — MOHOMEpBI HYKIECHHOBBIX
kucnot. Ctpoenue u ¢ynkuuu JJHK. Crpoenne um dynkuuu PHK. Buget PHK. AT®:
CTpOeHUE U (PYHKITUH.

[Mutosorus — Hayka o kieTke. KiietouHnas teopusi — mpuMep B3auMOAECHUCTBUS UACH U
(akTOB B HAYYHOM MO3HAHWUU. METOIbI U3YUCHUSI KICTKH.

Krnerka kak menoctHas skuBasi cucrema. OOIue MPU3HAKK KIETOK: 3aMKHYTas
HapykHass memOpana, monekynbl JIHK kak renermdeckuii ammapar, CUCTEMa CHUHTE3a
Oernka.

Tunel KIETOK: 3yKapuoTHUecKass M mpokapuoTudeckas. OCOOEHHOCTH CTPOCHHS
npokapuoTuiyeckor kinetku. Knerounas crenka Oaktepuil. CTpoeHUE SYKapHOTUUYECKOU
KJIeTKH. OCHOBHBIE OTJIMYHS PACTUTEIBHOM, )KUBOTHOM Y TPUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPbl KJIETOK — KIETOYHAsl CTEHKA, TJHUKOKAJINKC, HX
¢bynakiuu. [lnazmatudyeckas memOpana, e€ cBoiictBa u (pyHkmuu. [luromnmasma u eé
opranoujisl. OnqHoMeMmOpannblie opranousl kietku: I1IC, annapat ['oybaxu, TM30COMBI.
[TonyaBTOHOMHBIE OpPraHoWAbl KJIETKU: MHUTOXOHJIpHUH, IUIAaCTUAbL. lIponcxoxaeHue
MUTOXOHJIpUM U mnactull. Buasl mmactun. HememOpaHHbIE OpraHoujbl  KIETKU:
pUOOCOMBI, KJIETOYHBIN IEHTpP, LEHTPUOIU, PECHUUYKH, KTYyTUKH. DYHKIIMK OPraHoU]IOB
KJIETKH. BKitoueHusl.



SAnpo — peryasTopHblii ueHTp kieTku. CTpoeHue sapa: sjaepHas 000J0uKa,
Kapuoruia3ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, k. YoTcOH,
@. Kpuk, M. Yuikunc, P. ®pankiun, K. M. bap.

Juarpammel: «PacrmipenenieHne XUMHUYECKUX DJJIEMEHTOB B HEXKUBOM IIPUPOIEY,
«PacripeienieHue XMMHUYECKUX 2JIEMEHTOB B )KUBOM MIPUPOJIEH.

Tabmuipl u cxemsl: «llepronuueckas TabauIa XUMUYECKUX dJIEMEHTOBY, «CTpoeHHe
MOJIEKYJIbl BOJbI», «buocunre3 Oenkay, «CTpoeHne MoieKkynbl Oenkay, «CTpoeHue
depmenta», «Hyxknennososie kucnotel. JJHK», «Ctpoenne monexynsl AT®», «Ctpoenue
DYKapUOTUYECKON KIETKN», «CTpOEHUE >KMUBOTHOU KIETKNW», «CTpOEHHE PacTUTEIbHON
KIEeTKN», «CTpOeHHE NMPOKAPUOTHUECKON KIETKM», «CTpOEeHUE sIpa KIETKN»,
«YTneBoabl», «JIunuabny.

O6opynoBaHue: CBETOBOM  MHUKPOCKON, O00OpydOBaHUE [JIsi  IPOBEICHUS
HAOTIOJICHUM, U3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIIpENapaThl PACTUTEIbHBIX, YKUBOTHBIX
U OaKTepUaIbHBIX KJIETOK.

JlaGopaTopHblie 1 NpaKTH4YeCKUe PadOThI:

Jlaboparopnas padota No 1. «M3ydeHue KaTalUTUYECKONW AKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuIa3bl WK KaTajiasbl)y.

JlaGopatopHas pabora Ne 2. «M3yueHue CTpoeHUs! KIETOK PACTEHUM, >KMBOTHBIX U
OakTepuii MoJ MUKPOCKOTIOM Ha FOTOBBIX MUKPOIIpENapaTax u UX OIMHCAHHUE.

Tema 4. ) KuzneaesiTeJIbHOCTh KJIETKH.

O6Men BemiecTB, WM MeTa0omu3M. AccuMuiisanus (TJIaCTUYECKUM OOMEH) u
TUCCUMWIISIIUS  (PHEpreTUYeckuii oOMEH) — JIB€ CTOPOHBI €AMHOro  Ipoliecca
metabonuzma. Poib 3aKOHOB COXpaHEHHUS BEIIECTB W DJHEPruM B  TOHUMAaHHUH
MeTaboIu3Ma.

Tuner oOMmeHa BemiecTB: aBTOTpOGHBIM M rerepoTpodHbIi. Ponbk depMeHTOB B
0oOMEHE BEIEeCTB U MPEBPAIICHUH SHEPTUH B KIETKE.

®dotocunte3. CetoBas u TemMHOBas (a3bl GoTocuHTe3a. Peaknum dorocuHTe3a.
DddexTuBHOCTh PoTOCHHTE3a. 3HAYeHHWEe (POTOCHMHTE3a I KU3HM Ha 3emuie. BnusHue
yCIIOBUM Cpenbl Ha (OTOCHMHTE3 U CHOCOOBI TMOBBIMICHUS €ro MPOJYKTUBHOCTH Y
KYJIbTYPHBIX PACTCHUMN.

XeMocuHTe3. XEeMOCHUHTE3UPYIOIIHUE OaKkTepuu. 3HAYCHUE XEMOCHHTE3a I KU3HU
Ha 3emJe.

OHepreTuuecknii oOMEH B KieTKe. PaciieruieHne BEIIeCTB, BBIICICHUE W
AKKyMYyJIUDOBAHHE D3HEPrUM B KIETKE. OTambl HHEPreTHYeckoro ooOmeHa. [nukonus.
Bbpoxenne wu ero Buapl. KucinopomnHoe oxkucieHHe, WIM KIETOYHOE JbIXaHUE.
OxucnutensHOe hochopmmmpoBanue. DPGHEKTUBHOCTD YHEPTETUUECKOTO 0OMEHA.

Peakmmun matpuunoro cuntesa. ['enermueckas wHpopmanus u JJHK. Peanmszarnus
reHeTHYeCKor nH(popMaIuu B KiieTke. [ eHeTUYeCKuid KOJI ¥ €T0 CBOWCTBA. TpaHCKPUTIIIUS
— wmatpuunbli cuHTe3 PHK. Tpancnsimus — OuocuHTe3 Oenka. DTambl TPaHCISIUU.
KonupoBanue amunokuciiot. Pons pubocom B OnocuHTese Oenka.



Heknerounsle ¢opmbl xu3Hu — BHUpychl. Hcropus oTkpsitus Bupyco (. W.
NBanoBckuit). OCOOCHHOCTU CTPOCHMSI U KU3HEHHOTO IMKJIa BUPYcoB. bakrepuodaru.
bone3nn pacreHuil, JKUBOTHBIX M 4YEJIOBEKA, BbI3BIBAEMBIE BHUpPycaMu. Bupyc
umMmyHoneduimuta yenoseka (BY) — Bo3Oynurens CIIM/la. OGpaTtHast TpaHCKpUIILIMS,
peBepTasza u uHTerpasa. [Ipoduiiaktiuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHU.

JdeMoHcTpanum:

IToptpetsr: H. K. Konbuos, 1. 1. Banosckuii, K. A. Tumupszes.

Tabmuupt u  cxembl: «Tunel nutaHus», «Metabonuzm», «MUTOXOHAPUSIY,
«HepreTudyeckuit  oOmen», «Xmopormiacty, «Dotocunte3», «Ctpoenue JHK»,
«Ctpoenne u (QyHKuUMOHHpOBaHUE TreHa», «CuHTe3 Oenka», «['eHeTHYecKud Koay,
«Bupyce», «baktepunodarn», «Ctpoenue u xku3HeHHBbIM 1uKka Bupyca CII/a,
oakrepuodaray, «Pemmukanus JHK».

O6GopynoBanue: Monenu-ammiukanuu —«Yasoenue JIHK wu  Tpanckpumimsy,
«buocunres 6enka», «CTpoeHue KIeTku», Mmojaensb cTpykrypsl JTHK.

Tema 5. Pa3MHo:KeHHe M HHAMBUAYAJIbHOE PA3BUTHE OPraHNU3MOB.

KierouHbIil UKII, WK KU3HEHHBIA UK KiIeTku. Matepdaza u mutos. Ilpouecchl,
npoTtekarome B uHTepdaze. Permkanus — peakuuss marpuyHoro cunresa JIHK.
CrpoeHne XpoMocoM. XPOMOCOMHBIN HaOOp — KapuOTHUIl. JIUTUIOMAHBIA U TaIllJIOWIHBIN
XpOMOCOMHbIE HabOphl. XpomaTtuibl. lluTonmornueckue OCHOBBI Pa3MHOXKEHUS U
WHJIUBUYaJIbHOTO Pa3BUTUSI OPTAaHU3MOB.

Jenenue kinetkn — mMuto3. Ctaguu muto3a. [Iporecchl, mpoucxoasiue Ha pa3HbIX
CTaIUsIX MUTO3a. bHOJIOrnYecKuii CMbICI MUTO3A.

[Iporpammupyemas rubesb KIETKH — alomnTo3.

@dopMbI pa3MHOKEHHsSI OpraHU3MOB: Oecrojioe M TojioBoe. Buasl Oecrnosoro
Pa3sMHOXEHMS:  JICJIEHME  HAJABOE, I[IOYKOBAaHWE  OJHO- W  MHOIOKJIETOYHBIX,
cropooOpa3oBaHue, BETreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHMPOBAHHE
OpPraHu3MOB, €r0 3HAYEHUE IS CEIEKIUU.

[TonoBoe pa3MHOKEHHE, €r0 OTINYHUS OT OECIOJIOTO.

Meito3. Craauu Meito3a. [Iporecchl, mpoucxoasiiune Ha ctaausx meosa. [losenenue
XpomocoM B Mero3e. Kpoccunrosep. brosiorndeckuii CMbICIT U 3HAYEHUE MEH03a.

['ameTorenes — mporecc 00pa3oBaHUS TMOJIOBBIX KIETOK Yy >KHBOTHBIX. [lomoBbie
JKEJe3bl: CEMCHHUKN U suyHUKH. OOpa3oBaHWE W PA3BUTHE TOJIOBBIX KIETOK — TaMeT
(cmepmaTo3oua, siflieKiIeTKa) — clepMaTtoreHe3 M oBoreHe3. OCOOEHHOCTH CTPOCHHUS
SUIEKJIETOK U ciepMaro3ouaoB. OmnoaorBopenue. [laprenorenes.

NuauBuayanbHoe pa3BuTHE (OHTOTEHE3). DMOpHOHANIBHOE pa3BUTHE (IMOpHOTEHE3).
Orarbl YMOPUOHATBHOTO PA3BUTHS y TIO3BOHOUYHBIX JKMBOTHBIX: APOOJICHHE, TaCTPYIISAIINS,
opra”orenes. llocTaomOpuoHanbHOE pa3BuTHE. THUIBI MOCTIMOPHOHATBHOTO DPA3BUTHUSA:
npsiMoe, HempsiMoe (JTMYMHOYHOE). BnustHue cpeapl Ha pa3BUTHE OPTaHU3MOB, (AKTOPBI,
CrOCOOHBIE BBI3BIBATh BPOKAEHHBIE YPOACTBA.

Poct u pasButne pacteHuii. OHTOreHe3 IIBETKOBOI'O PACTEHUs: CTPOEHUE CEMEHH,
CTaJIuH Pa3BUTHSL.

JdeMoHcTpanum:



Tabmuupt u  cxembl: «®DopMbl  pa3MHOXKEHUS  OpPraHu3MoB»,  «/[BoiiHoe
OIUIOJIOTBOPEHUE y LBETKOBBIX PACTEHHI», «BereraTuBHOE pa3MHOKEHUE PACTECHUIN»,
«/lenenue kierku Oaxtepuit»y, «CTpoeHUE MOJOBBIX KIETOK», «CTpPOECHHUE XPOMOCOMBI»,
«Knerounsi nukny, «Pemmmkamusa JIHK», «Murtoszy», «Meito3», «Ilpsmoe u HenmpsiMoe
pasBuruey», «l'amMeToreHes y MIICKONUTAIOMIMX M 4YelOBEeKa», «OCHOBHBIE CTaIUU
OHTOTE€HE3a».

O6opynoBaHue: MHKPOCKOII, MHKpOTIIPENnapaThbl «CriepMaTo30U bl
MJICKOTIUTAIOLIETO», «SHIEKIeTKa MIEKONUTAIOIIETo», «KapruoknHe3 B KIETKaX KOpEIIKa
JyKa», MarHutHas wmojaenb-animukauus «J/lenenne knetku», moxaens JAHK, monens
MeTtadazHON XPOMOCOMBI.

JlaGopaTopHble 1 MpaKTH4YeCKUe PadoThbI:

Jlaboparopnasi pabora Ne 3. «HabGnrojmeHue MuTOo3a B KJIETKaX KOHUMKA KOPEIIKa
JlyKa Ha TOTOBBIX MUKpOIpenapaTax».

Jlaboparopnast pabotra No 4. «M3yueHuwe CTpOEHHUsI MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTpenaparax».

Tema 6. HacjiencTBeHHOCTh U H3MEHYMBOCTH OPraHU3MOB.

IIpenmeT u 3amaun reHeTHKU. VcTOpus pa3BUTHUS T€HETHUKHU. POlb IUTOJIOTHH H
SMOPHOJIOTUU B CTAHOBJICHUM TEHETHKU. BKIIall POCCHICKUX M 3apyOCKHBIX YUYEHBIX B
pa3BUTHE TEHETUKU. MeTOAbl TEHETUKH (THUOPUI0JIOTHYCCKHM, IMTOTCHETUYCCKUM,
MOJICKYJISIpHO-TeHeTUUeCKni). (OCHOBHBIE TE€HETHUYECKHE TIOHATUS. [ eHeTuueckas
CHMBOJIMKA, UCIIOJIb3yeMasl B CXEMaX CKpPEIIVMBaHUM.

3aKOHOMEPHOCTH HAcJIeIOBaHUS NPU3HAKOB, YycTaHOBJIEHHble [. MeHaenem.
MoHorubpuHoe CcKpeuMBanue. 3aKOH €IWHO-00pa3usi TMOPUAOB MEPBOTO MOKOJIEHUS.
[IpaBriio qOMUHHpPOBaHMs. 3aKOH pacUICIUIEHUs MPU3HAKOB. ['MIoOTE3a YMCTOTHI ramer.
[TonHOE 1 HENMOIIHOE TOMUHUPOBAHUE.

JuruOpuaHoe ckpemuBaHue. 3aKOH HE3aBUCUMOTO HAacleJOBaHUS TPU3HAKOB.
[{uTorenernueckue  OCHOBBI ~ AUTHOPUAHOIO  CKpEUIMBaHUA.  AHaJIM3UpYIOIIee
CKpemBanue. lcronp30BaHME aHAIM3UPYIOLIErO CKPEIIMBAHUA U1l  OINpPEICIICHUS
TeHOTHUIIa 0COOH.

CueruieHHOe HaciienoBaHue mpu3HakoB. Pabora T. Moprana mo clHerICHHOMY
HAaCJIEIOBAaHUIO T€HOB. Hapylienue cuenieHns reHoB B pe3yJibTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOpHUsI HACIEACTBEHHOCTH. | €eHETUUECKHE KapThl.

I'enetnka moma. XpOMOCOMHOE OINpelelieHHe Toia. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHbIe€ U reTeporaMeTHble OpraHu3Mbl. HaciienoBaHue NMpU3HAKOB,
CLEIUIEHHBIX C TIOJIOM.

N3menunBoCTh. BHIBI M3MEHUMBOCTH: HEHACIICICTBEHHAs. W HacJeACTBEHHas. Pomb
cpeAbl B HEHACIEICTBEHHON WM3MEHUYMBOCTH. XapaKTepUCTUKA MOAUGUKAIMOHHON
M3MEHYMBOCTH. BapuallnoHHbBIN psAl M BapualMoHHas KpuBad. HopMa peakuuu npu3Haka.
KonmnuecTBeHHblE W KayeCTBEHHbIE MPU3HAKM M MX Hopma peakuuu. CBoiicTBa
MOAU(PUKAIMOHHON N3MEHUYHNBOCTH.

HacnenctBennasi, wWiM  TeHOTUNHMYECKasl, M3MEHYUMBOCTh.  KomOuHaTuBHas
M3MEHYUBOCTh. Melo3 U MoJ0BOM Mpolecc — OCHOBA KOMOMHATUBHOW W3MEHYMBOCTH.
MyTtanuonHas u3mMeH4uBoCcTh. Kiaccudukanus mMyTanuil: reHHble, XPOMOCOMHBIE,



reHoMHble. Yactora © OpUUMHBl MyTanuil. MytarenHsle  (akTophel.  3aKOH
TOMOJIOTMUYECKHUX PSIAOB B HAacIeACTBEHHON u3MeHunBocty H. . BaBunosa.

Buesnepnas HaclieICTBEHHOCTh U U3MEHUYUBOCTb.

I'enernka uvenoBeka. Kapuortun udenoBexka. OCHOBHBIE METOJbI T€HETHKH YEJIOBEKA:
reHeaJornuecKuil, OJIM3HENOBbINA, HUTOTCHETUYECKUH, OMOXMMHUYECKUN, MOJEKYISPHO-
reHetndecknii. COBpEMEHHOE ONPEAECICHUE TEHOTHUIIA: MOJHOT€HOMHOE CEKBEHUPOBAHUE,
FEHOTUIIUPOBAaHUE, B TOM uuciae ¢ nomompto I[II[P-anamu3a. HacimencTtBeHnHsie
3a00JIeBaHNsl  4YEJIOBEKA: IeHHBIC 0ose3HH, OOJe3HM ¢  HACJEICTBEHHOMU
MPEAPACTIONIOKEHHOCTBIO, XPOMOCOMHBIE Oone3Hu. CoMmaTH4ecKhe U T'eHEepaTUBHbBIC
myTaiuu. CTBOJIOBbIE KJIETKHU. [IpUHIIMTIBI 370pOBOrO0 00pa3a KWU3HH, JTUArHOCTUKH,
npopuIaKTUKK W JICUGHHs] TEHETHYEeCKUX  OoJsiesHed.  MeauKo-reHeTHYecKoe
KOHCYJIbTUPOBAHHE. 3HAUYCHUE MEIMIIMHCKOM T€HETUKHW B NPEAOTBPAILCHUU U JICUCHUU
T€HETUYECKHUX 3a00JIeBaHUMN YeIOBEKA.

JdeMoHcTpanum:

Iloptpersl: I'. Mennens, T. Mopran, I'. ne ®pusz, C. C. Yersepuko, H. B.
Tumodeen-Pecorckuii, H. . Bapuios.

Tabmumpel 1 cxembl: «MOHOTHOPHIHOE CKpPEIIMBAHWE W €ro IUTOTeHEeTHYecKas
OCHOBa», «3aKOH pAacCIICIUICHUS] M €ro IMUTOTCHETHYECKas OCHOBa», «3aKOH YHUCTOTHI
ramer», «JlurubpumHoe ckpemmBanue», «lluTomorudeckue OCHOBBI JUTHOPUIHOTO
CKpelmuBaHusy, «Menosy», «B3zauMonencTBue aJuIeNbHBIX T'€HOBY, «I'eHeTnueckue KapThl
pacTEHHUIl, )KUBOTHBIX U YeJIOBEKay, «I'eHeTukKa mnoja», «3aKOHOMEPHOCTU HACJIEAOBaHUS,
CUEIJIEHHOTO € MoJoM», «KapuoTUIBI YeIOBEKa U KUBOTHBIX», «BUIbI N3MEHUUBOCTHY,
«MoaudukalmonHas HU3MEHUYMBOCTH», «HacnemoBanme pesyc-pakropa», «l'‘eHeTnka
IpyII KpoBu», « MyTallnOHHAss ©3MEHUYUBOCTH.

O6opynoBanue:  MOJAETU-ANIUIUKAIITU «MoHorubpuaHoe CKpELIBAHUEY,
«HemnonHoe nomuHMpoBaHue», «/Iurnbpunnoe ckpemmBanuey, «llepekpéct xpomocomy,
MUKpPOCKON U Mukpompenapat «Jlpozoduna» (Hopma, MyTamuu (QOpMbI KpPbUIbEB H
OKpackH Tela), repdbapuii «I'opox moceBHON.

JlaGopaTopHble 1 NPpaKTHYeCKUE PAdOThI:

JlabopatopHast pabora Ne 5. «M3yuenue pe3ynbTaTOB MOHOTHOPUIHOTO U
TUTHOPUIHOTO CKPEIIUBAHMS Y APO30(UITBI Ha TOTOBBIX MUKpOIIpEnapaTaxy.

JlaGoparopHast pabGora Ne 6. «M3yueHne MoOAM(PUKAITMOHHON W3MEHYMBOCTH,
MIOCTPOEHHUE BapUALMOHHOIO Psiia U BAPUALIMOHHON KPUBOW.

JlabopatopHast pabota Ne 7. «AHamu3 MyTanmuil y Jpo30(uiibl Ha TOTOBBIX
MHKpOIIPENapaTax».

[Ipaktuueckas padora Ne 2. «CocTaBieHre U aHAIU3 POJOCIOBHBIX YEIOBEKA.

Tema 7. Cenekuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HaykKa M MPOLECC. 3apOKICHUE CEJICKIUU U JIOMECTUKAlUs. YUeHue
H. . BaBunoBa o0 meHTpax MPOUCXOXKIEHUS W MHOTO00pa3usi KyJIbTYpHBIX PACTCHHUI.
LeHTpbl TPOUCXOKIAEHUS TOMAIIHUX KUBOTHBIX. COpT, mopoja, IITaMM.

CoBpeMeHHBbIE METOABI CeNeKIuU. MaccoBblii M HWHAUBUIYATIbHBI OTOOpPHI B
CEJICKIIMM pacTeHUu W KUBOTHBIX. OIlEHKa J3KCcTepbepa.  BIM3KOpPOACTBEHHOE
ckpemBanue — UHOpuAuHT. Yucras nunus. CKpelluBaHUE YUCTHIX JUHUHU. ['eTeposuc,



unu tubpunHas cuna. HepojacTBeHHoe ckpeniuBanue — aytOpuauHr. OtnanéHHas
rubpuauzanus 1 e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 M IOJIyYEHHE MOJIUILUIOUIOB.
JIOCTHXKEHUS CEJIEKIIMU PACTEHHM, dKUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorus kak oTpacib NPOU3BOACTBA. ['€HHAs MHXKEHEpHUs. JTalbl CO3AaHUA
pekomOunanTHo# JIHK u Tpancrennsix opranuszmoB. Kierounas naxeHepus. Knetounsie
KYJIbTYPBI. MUKpOKIIOHAJIBHOE pa3sMHOXKEHHUE pacTEHUH. KitonnpoBanue
BBICOKOITPOJAYKTUBHBIX  CEJIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.  JKOJOTHMYECKHE U
studeckue nmpoodsemel. MO — reneTnyecku MOAUGUIIMPOBAHHBIE OPTAHU3MBI.

JlemoHcTpanuu:

[Toptpetsl: H. W. BaBunos, 1. B. Muuypus, I'. 1. Kapneuenko, M. @. l1BaHoB.

Tabmuipl u cxembl: kapTa «L{eHTphl TPOUCXOKIACHUS U MHOTO0Opa3Us KYJIbTYPHBIX
pactenuit», «llopoabl JOMAIIHUX JKUBOTHBIX», «CoOpTa KyJbTYpHBIX PAaCTCHUN,
«Otnanéunas rubpuauzanus», «Paborel akagemuka M. ®@. MBanoBay, «I[lonmummounusy»,
«OOBEKTHI OMOTEXHOJIOTHH, «Knerounsie KYJBTYPBI u KJIOHUPOBAaHUE,
«KOHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKU TUIOJIOB U KOPHETIOOB TUKUX (POPM U KYJIBTYPHBIX COPTOB
pacreHuii, repoapuit «CenbCKOXO3IMCTBEHHBIC PACTCHUS Y.

JlaGopaTopHblie 1 NpaKTH4YeCKUe PadOThI:

Okckypcust «OCHOBHBIE METOJIBI U IOCTHUKEHUSI CEJICKIIUA PACTEHUM M )KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (epMy, COpPTOUCIIBITATEbHBIA Y4YacTOK, B
TETJTNIHOE XO3SICTBO, 1a00paTOPHIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBo1IOLIHOHHASI OHOJIOTHS.

[IpeanochUIKu BO3HUKHOBEHHUS 3BOJIIOLMOHHONW TEOPUHU. DBOIIOLIMOHHAS TEOPUS U €€
MECTO B OMOJIOTHUU. BiusiHuE 3BOJIONMOHHON TEOPUHM Ha Pa3BUTHE OMOJIOTMH U JAPYTUX
HayK.

CBugerenbcTBa 3BONMIOUUN. [la€OHTOIOrMYECKHE: TTOCIEN0BATENBHOCTD MOSABICHUS
BUJIOB B TAJCOHTOJIOTMYECKON JieTonmucH, mepexonnbie (opmbl. buoreorpaduyeckue:
CXOJICTBO U pasznuuue GayH u Gjaop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTUYECKHE: CXOACTBA U PA3TUYHs IMOPUOHOB Pa3HBIX BUOB MMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHUE: TOMOJIOTHUYHbIE, AHAJIOTUYHBIE, PYJUMEHTAPHbBIE OPTaHbl,
aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHUE: CXOJICTBO MEXaHM3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX META0OJIUYECKUX IYyTEH Y BCEX OPTraHU3MOB.

OpomormonHas Teopust Y. JlapBuna. [Ipeanochuiku BO3HUKHOBEHHUS JapBUHHU3MA.
JIBuKyiue Cuiabl SBOJIONMHM BHAOB 1O JlapBuHY (M30BITOYHOE pPA3MHOXKEHHE TPH
OTPaHUYEHHOCTU PECYPCOB, HEOMpeAeNEHHAs U3MEHUUBOCTh, OOpb0a 3a CyIllleCTBOBAaHHUE,
€CTECTBEHHBIN OTOOD).

Cunretnyeckas Teopus 3Bosonuu (CTI) u €€ OCHOBHBIE MOJOKEHHUS.

MukposBodtonus. [Tonynsiius kak equHULA BUA U SBOJIOLIHUH.

JBuxymue cuibl ((DaKTOphl) SBOJIONHUHA BUIAOB B MpHUpoAe. MyTallMOHHBIA MPOIECC
M KOMOMHATUBHAsI U3MEHYUBOCTh. [lomymnsiironHsie BOJHBI U apeid reHoB. M3omsauus u
MUTpaIus.



EcTtecTBeHHBII 0TOOp — HampaBisOLUi GakTop 3BOIOUUH. POPMBI €CTECTBEHHOIO
otbopa.

[IprcnocOONEeHHOCTh ~ OpPraHU3MOB  Kak  pe3yiabTaT  »Boonuu. [lpumepsl
MPUCTIOCOOJIEHUI Y OPraHu3MOB. ApoMOpP(O3bl U UIUO-AANITALIUH.

Bun u BunooGpazoBanue. Kpurepun Buga. OcHOBHbIE (POpPMBI BUI00Opa30BaHUSA:
reorpapuuyeckoe, 3K0JI0rHYECKOoe.

MaxkposBomronus. Dopmbl 3BOJIIOLUH: bunernueckas, JABEPIEHTHAs,
KOHBEpreHTHas, napasuienbHas. HeobpaTuMocTs 3BOTIOLUY.

[IpoucxoxeHue OT HECNEeUUaTU3UpPOBAaHHBIX  MpenakoB. IIporpeccupyromas
cnenuanu3anus. AJanTUBHAs pagualus.

JdeMoHcTpanum:

IToptpersr: K. JIunnei, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. bap,
3. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabnuuel u cxembl: «Pa3BuTHe OpraHUYecKOro Mupa Ha 3emiie», «3apOoJbIIIH
MO3BOHOYHBIX XUBOTHBIX», «ApxeonTepukc», «PopMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«EcrecTBennbIit 0T60p», «MHOroob6pasue copToB pacTeHuit», «MHoOroodpasue mopo
KUBOTHBIXY»,  «llomymsimumy», «MyTalMOHHAas  W3MEHUYHMBOCTH»,  «ApOMOPGO3bI»,
«Mnunoananramumny, «O0mas nereHepanusy», «JBuxyime cuibl 3Boonuny, «Kapra-
cxema Mmapmpyta mnyremectBus Y. JlapBuna», «bopsba 3a cyliecTBoBaHUE,
«IIpucrnocoOaeHHOCTh OpraHu3MOBY, «["eorpaduueckoe BUI000pa3oBaHuEy,
«DKOJIOTUYECKOE BUJO0OPa30BaHUE.

OO6opyznoBaHue: KOJUIEKIMS HAaCEKOMBIX C Pa3IMYHbIMM THUIIAMH OKpacku, HaOop
IUIOZIOB M CeMsiH, KoJuiekiusi «[Ipumepbl 3alMTHBIX MPUCTIOCOONEHUN Y KUBOTHBIX»,
MoJienb «OCHOBHBIE HAIPaBJIEHUS 3BOIIOLUNY, 00bEMHAsE Moenb «CTpoeHUe roJI0BHOTO
MO3ra MO3BOHOYHBIX».

buoreorpagpuueckas kapta mupa, KouieKuus «DPopMbl COXpPAaHHOCTU HMCKOIAEMBIX
KUBOTHBIX M pPacTeHWi», Monenp anmmkanus «llepekpéct XpomMocoM», BIIaKHbBIE
npenapatel «Pa3BuTue HacekoMoro», «Pa3BUTHE JIATYIIKW», MUKPOIIpEnapar
«po3oduna» (Hopma, MyTauu (GOpMbI KPbUIbEB U OKPACKU TEINA).

JlaGopaTopHble 1 NPpaKTHYeCKUe PadOThbI:

Jlabopatopnas padota Ne 1. «CpaBHeHHE BUAOB 110 MOP(HOIOTHIECKOMY KPUTEPHUIOY.

JlabopatopHast pabora Ne 2. «Omnmcanue NpUCTIOCOOIEHHOCTH OpraHu3Ma H ¢
OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNe U Pa3BUTHE KM3HU Ha 3eMm.Jie.

JloHay4yHblE MPEACTABICHUS O 3apOKIACHUM JKW3HM. HaydHble TuUIOTE3bI
BO3HUMKHOBEHUS KM3HM Ha 3emiie: aOuMoreHe3 W MaHClepMus. XUMHUYECKas SBOJIOLHUAL.
AOHOreHHBIN CHHTE3 OPTaHWYECKUX BEUIECTB U3 HEOPraHMYECKUX. DKCIEPUMEHTAIBHOE
MOATBEPXKACHUE XUMHUYECKON 3BOMrOLMK. HauanpHble 3Tanbl OMOJIOTHYECKON 3BOIIOLNU.
['mmoreza PHK-mmpa. ®dopmupoBanme MeMOpaHHBIX CTPYKTYp H BO3HUKHOBEHHUE
NpoTOKJIETKH. [lepBble KieTku u ux 3Bosronus. @opMUPOBaHHE OCHOBHBIX T'PYIII KUBBIX
OpraHU3MOB.



Pasgutne xu3Hm Ha 3emsie mo spam u nepuonam. Karapxen. Apxeiickas u
npotepo3oiickas 3pbl. [laneo3olickas 3pa U €€ MepuoJbl: KEMOPUNCKHUHM, OPIOBUKCKUH,
CUJIyPUNCKUH, TE€BOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Meso30iickas pa U €€ IIepUobl: TPUACOBBIH, IOPCKUN, MEIIOBOM.

Kaiino3zoiickas 3pa u €€ nepuo/ibl: NaJeOoreHOBbIN, HEOT€HOBBIN, AaHTPOIIOT€HOBBIM.

XapakTepUCTUKA KJIUMara W TEOJIOTHYECKUX MpoueccoB. (OCHOBHBIE  3Tallbl
HBOJIIOIIMU PACTUTENBHOIO U JKUBOTHOTO MUpa. ApoMOp(o3bl y PACTEHUN U KUBOTHBIX.
IlosiBieHME, paclBET U BBIMUPAHUE TPYNI )KUBBIX OPraHU3MOB.

Cucrema OpraHM4YecKoro Mupa Kak OTpakeHue HBontoUuH. (OCHOBHBIE
CUCTEMATHYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOIMSL  4YEJIOBEKA. AHTPONOJOTHS Kak Hayka. Pa3Burhe mnpeacraBieHHl O
IPOUCXOKACHUN 4YeNoBEKa. MeTolbl M3ydeHus aHTpororeHeza. CxoacTBa M pa3ianyus
YEJI0BEKAa U )KUBOTHBIX. CHCTEMAaTUUYECKOE MOJI0KEHUE YEIOBEKA.

JBuxymue cuibl (axTopbl) aHtponorene3a. HaciiencTBeHHas H3MEHYMBOCTh U
ecTecTBEeHHBIM 0TOOp. OOIIecTBEHHbI 00pa3 >XU3HU, HM3TOTOBJICHUE OpYyIUd Tpyaa,
MBIIICHUE, PEYb.

OcCHOBHbIE CTaaWM W BETBU DBOJIIOLIMHU 4YEJIOBEKA: ABCTPAJIONUTEKH, UYenoBek
ymenbiid, Yenosek npsaMoxoasamui, YenoBek HeaHAEpTadbCKuK, YeIOBEK pa3yMHBIN.
Haxonku HckomaembIX OCTAaTKOB, BpeMs CYIIECTBOBaHHUS, OOJACTh pPACIPOCTPAHEHHS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIHS.

Yenoeueckue pacbl. OCHOBHbIE OOJBINHE pachkl: €BpoONeouHas (eBpa3uiickas),
HErpo-aBCTpalionAHasl (SPKBAaTOpPUAIbHAsA), MOHIOJIOMJHAA (Aa3MATCKO-aMEPUKAHCKAS).
YepTsl NOPUCTIOCOOJIEHHOCTH  TPEACTABUTENEH UYENOBEYECKUX pac K  YCIOBHUSIM
cyuiecTBoBaHUs. ENMHCTBO uenoBeueckux pac. Kputrka pacuzma.

JdeMoHcTpanum:

IToptpersl: @. Pean, JI. [lactep, A. . Onapun, C. Muinep, I'. FOpu, Y. JapBuH.

Tabmuupl u  cxeMmbl: «BosuukHoBeHue CoOJIHEUHOH cuUCTEeMBI», «Pa3Butue
OpraHUYeCKOro Mupay, «PacturenpHas KJIeTKay, « KuBoTHas KJIETKa,
«IIpokapuotnueckas KieTka», «COBpeMEHHasi CUCTEMa OpPraHUYECKOro  MHpay,
«CpaBHEHHE aHATOMUYECKHX YEpPT CTPOCHUS YEIOBEKA W YEIOBEKOOOPA3HBIX 00E3bsHY,
«OCHOBHBIE MECTa IMAJECOHTOJOTMYECKUX HAXOJOK IPEIKOB COBPEMEHHOI'O YEIOBEKAY,
«/lpeBHeimme  mroam», «peBaue  moaw», «llepBple  COBpEMEHHBIE IO,
«Henoseyeckue pacs».

Oo6opynoBanue: mymsixku «lIpoucxoxaeHue demoBeka» (OHOCTBI aBCTPAJIONUTEKA,
MUTEKAHTPOTa, HEaHJepTalblla, KPOMAHBOHIIA), CJICTKH WA H300paKeHUS KaMEHHBIX
opyaui IEPBOOBITHOTO YeJI0BeKa (KaMHH-YOTIIEPHI, pyOurna, ckpeOna),
reOXpoHOJOrHYecKass Ta0numa, Kouekuusa «DopMbl COXPAaHHOCTH  MCKOIMAEMBbIX
YKUBOTHBIX U PACTCHUW.

JlaGopaTopHble  IPpaKTHYeCKUe PadoThI:

[Mpaktnueckas pabora Ne 1. «M3yueHne HCKOMAEMbIX OCTATKOB pAaCTEHUH U
KUBOTHBIX B KOJUIEKIUAX).

DKCKypcusi «IBOJIOIMS OPraHUuYeCcKoro Mupa Ha 3emuie» (B €CTECTBEHHO-HAYUHbIN
WJTA KpaeBeaUECKUM My3€il).



Tema 3. Opranu3Mbl U OKPY KaloIIas cpeaa.

Okonorusi Kak Hayka. 3aJaddl W pas3leNbl SKOJOTUH. MeTOoABl 3KOJOTUYECKUX
UCCIIEIOBAaHUNA. DKOJOTHIECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIIOBEKA.

Cpenpl  oOWTaHust OpPraHU3MOB: BOJHAs, HA3eMHO-BO3JAYIIHAs, IOYBEHHAs,

BHYTPUOPTraHU3MEHHAS.

Okonoruyeckue  (aKTOPHI. Knaccudukamuss ~ skojoruyeckux  (akTopoB:
abuotuyeckue, OMOTUYECKUE U aHTpororeHHsle. [leficTBue skoiornyeckux (pakTopoB Ha
OpraHU3MBbl.

AbGuotnueckue (HaKTOphl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPUOAU3M.
[IpucnocoOnenusi OpraHu3MOB K JIEWCTBHIO a0MOTHYECKHX (akTopoB. buonoruueckue
PUTMBL.

buotnyeckue daxktopel. Buasl OHOTHYECKHX B3aUMOJEUCTBHUI: KOHKYpPEHIIMS,
XMIIHUYECTBO, cuMOMO3 u ero ¢opmbl. [lapasutusM, Koomepauus, MyTyalu3M,
KOMMEHCaJIU3M (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIU3M, HEUTpaau3M. 3HaueHue
OMOTUYECKUX B3aUMOJACHCTBUN JJisi CYHIECTBOBAHHS OpPraHU3MOB B MPUPOJIHBIX
COO0O0IIIECTBAX.

DKOJIOTUYECKHUE XAPAKTEPUCTUKHU MOMyNisaiuu. OCHOBHBIE TMOKa3aTeNd MOMYJISILUU:
YHUCJIEHHOCTh, TUIOTHOCTh, POKAa€MOCTb, CMEPTHOCTb, MPUPOCT, Murpauud. {unamuka
YUCJICHHOCTH TOMYJISIIIUU U €€ PeryJisius.

JdeMoHCcTpanum:

[Toptpetsl: A. 'ymbonbar, K. @. Pynbse, O. ['ekkes.

Tabnuupr m cxembl: kapta «llpupoansie 30HBI 3emum», «Cpenasl oOUTaHMS
opranu3zMoBy, «Dortonepuoanzmy», «llomynsiuny, «3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
nomyJsuu HHGy30pun-Tydenskn», «llumessie nemnmy.

JlaGopaTopHblie 1 NPpaKTHYeCKUe PadOThbI:

JIabopatopnas pabota Ne 3. «Mopdomorundueckue 0COOCHHOCTH PaCTEHUI U3 Pa3HbIX
MECT OOUTAHUS».

JlabopatopHast pabora Ne 4. «BnusiHMe cBeTa Ha POCT M PaA3BUTHE YECPEHKOB

KOJIeYyCay.
[Ipaktuueckas pabora Ne 2. «llomcy€T MIOTHOCTH NOMYNSIUN pa3HBIX BHUIOB
PaCTEHUI.
Tema 4. Coo01iecTBa U 3KOJIOTHYECKHE CHCTEMBbI.
CooOmectBo  opraHu3mMoB — OuorieHo3. CTpyKTypbl OuWOIlEHO3a: BHUAOBas,

pocTpaHCTBeHHAas1, Tpoduueckas (muimeBas). Buabli-noMmunantel. CBsi3u B OMOIIEHO3E.

Dkonornyeckue cucteMbl (3Kocuctemsl). [loHsiTHe 00 3KOCHCTEME M OMOTEOIICHO3E.
QOYHKIHUOHAJIBHBIE KOMIIOHEHTBl 3KOCUCTEMBI: MPOAYLUEHTbI, KOHCYMEHTBI, PEAYLICHTHI.
KpyroBopoT BeliecTB 1 MOTOK SHEPIUU B 3KOcucTeMe. Tpoduueckue (MUIIEeBbie) YPOBHU
skocuctemsbl. [lumesbie nenu u cetn. OCHOBHBIE TOKAa3aTeNd IKOCHUCTEMBI: OMoMacca,
MPOAYKIHUS. DKOJIOTUUECKUE MUPAMUIbL: MPOIYKIIUH, YACIEHHOCTH, OnoMacchl. CBOICTBA
AKOCHUCTEM: YCTOMUUBOCTh, CAMOpeEryJssiuus, pazsutue. Cykieccusl.

[IpuponHble 3KOCUCTEMBI. DKOCHUCTEMBI 03€p M PEK. IJKOCHCTEMA XBOMHOTO WU
IIMPOKOJIMCTBEHHOIO Jieca.



AHTpPOIIOreHHbIE 3KOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOO3KOCUCTEMBL. bruonornueckoe
U XO3SIIICTBEHHOE 3HAUEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak ¢dakTtop  ycToWumBocTHM  3kocucTteM. CoxpaHeHue
OMOJIOrMYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenne B. U. Bepuanckoro o 6uocdepe. ['panuiibl, coctaB u CTpyKTypa Ouochepsi.
XKusoe BeniecTBo 1 ero pyHkuuu. OcodeHHOCTH Onochepsl Kak r100aTbHON IKOCUCTEMBI.
Jlunamuueckoe paBHOBECHE U 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOre0OXUMMUYECKHE LIMKIIbI AIEMEHTOB (yriepojia, a30Ta).
3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuectBo B Ouochepe 3emun. AHTPONOTeHHbIE HU3MEHEHUs B Ouocdepe.
['no6anbHbIE KOJIOTHYECKHE MPOOIEMBI.

CocyiectBoBanue NpupoAbl U yenoBeuecTBa. CoxpaHeHue OHopazHooOpaszus Kak
OCHOBa ycToW4yMBOCTH Ouocdepbl. OCHOBAa PalMOHATBHOTO YIPABICHUS MPUPOIHBIMU
pecypcamu U uX Ucnoiab3oBaHue. JlocTuxkeHrs OUONIOTUU U OXpaHa IPUPOIBI.

JdeMoHCcTpanum:

IToptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupr u cxembl: «[lumesbie 1enu», «buOLIEHO3: cocTaB W CTPYKTypay,
«IIpuponnbie coobmectBay, «llenu nuranusy, «kogorndyeckas nupamuaay, «buocdepa
U 4YEJIOBEK», «DKOCUCTEMa IIMPOKOJIMCTBEHHOTO Jieca», «DKOCHUCTEMa XBOWHOTO Jecay,
«buonieno3 BomoéMa», «ArpoiueHosd», «l[IpumepHble aHTpomoOreHHble BO3JAEHCTBUS Ha
npupoay», «BaxHeHIIe HCTOUHUKY 3arps3HEHUsT BO3AyXa U TPYHTOBBIX BO», «IlouBa —
BaKHEHIIass cocTaBisromas ouocepo», «PakTopsl aerpaganuu nouBy», «llapHUKOBBIN
abdexTy, «DakTopbl PaAUOAKTUBHOTO 3arpsisHEHHs Ouocdepb», «OOmas CTpyKTypa
ouocdepr», «PacnpocTpanenue kxu3Hu B Ouochepe», «O30HOBBIA dKpaH Ouochepb»,
«KpyrosopoTt yriepoja B 6nochepe», «KpyroBopor azora B mpupoae».

O6GopynoBaHue: Mojelb-almuIMKaNug  «Tunuyeable  OWOLIGHO3BI»,  repOapuit
«PactutenpHple CcoOOIEeCTBay, KOJUICKIMH «buoleHo3», «BpeauTenn BaXHEUIIHX
CEJIbCKOXO3IMCTBEHHBIX KYJIbTYp», TepOapuyl MU KOJUICKIIMUM PACTEHUW M >KUBOTHBIX,
NpUHAJICKAIINE K PA3HBIM DKOJOTMYECKUM TpymmnaMm oJHoro Buma, KpacHas kaura
Poccuiickoit deneparuu, n300pakeHuss OXpaHAEMbIX BUI0B PACTCHUN 1 KUBOTHBIX.

3. INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBI 110
BUOJIOI'NN HA BA3OBOM YPOBHE CPE/IHET'O OBIIIET'O OBPA3OBAHUASA
Cornacao ®I'OC COO, ycranaBiuBaroTcs TpeOOBaHUS K PE3yJIbTaTaM OCBOCHUS
YYalUMHUCS POTPaMM CPEIHETo o0Iero o0pa3oBaHus: TUYHOCTHBIM, METANPEIMETHHIM
U MIPEMETHBIM.

JIMUHOCTHBIE PE3YJIbTATHI

B cTpyKType JIMUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MpeaMeTa «brUOoIorus BBIACICHbI
CIEAYIOIINE COCTABJISIIONINE: OCO3HAHUE OOYYaIOIIMMUCS POCCUICKOW TpakIaHCKOU
HUJICHTUYHOCTU — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEAEIIEHHUIO,
HaJu4Yue MOTHBALMU K OOyYeHHUIO OMOJIOTHH, LIEJICHANPABICHHOE Pa3BUTHUE BHYTPEHHUX
yOeXIeHUI JIMYHOCTH Ha OCHOBE KJIFOUEBBIX IIEHHOCTEW M UCTOPUYECKUX Tpaaului



pa3BUTHA  OMOJIOTUYECKOTO  3HAHUS, TOTOBHOCTh W  CIOCOOHOCTh  yHaIIUXCS
PYKOBOJICTBOBAaTbCSI B CBOEHU JAEATEIBHOCTH ILIEHHOCTHO-CMBICJIOBBIMUA YCTaHOBKaMH,
MPUCYIIUMHU  CHUCTEME OHOJIOTMYECKOro oOpa3oBaHUs, HAJIUYHWE HSKOJOTHYECKOIro
MIPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTH 1IEJIU U CTPOUTH KU3HEHHBIC TIAHBI.

JInuHOCTHBIE pE3yNbTaThl OCBOEHHUS MpeaMeTa «broIorus» N10CTUTal0TCs B €IUHCTBE
y4eOHOW W BOCHUTATEIbHOW JEATEIbHOCTU B COOTBETCTBUU C TPATUIUOHHBIMU
POCCUMCKMMHU  COLMOKYJIBTYPHBIMH, HMCTOPUYECKMMH U  JYXOBHO-HPABCTBEHHBIMU
IIEHHOCTAMH, TPUHATBIMKU B OOINECTBE MpaBWIaMU M HOPMaMH TIOBEJICHUS W
CrOCOOCTBYIOT TMPOIIECCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U CaMOPa3BUTHUS, Pa3BUTHUS
BHYTPEHHEN MO3UIUM JIMYHOCTH, MATPUOTHU3MA, YBAXKEHUS K 3aKOHY W IPaBOMOPSAKY,
YeJIOBEKY TpyJla U CTapiieMy MOKOJIEHHUI0, B3aUMHOTO YBaXKEHUs, OEPEKHOTO OTHOIICHUS
K KyJIbTYpPHOMY HACJIEAUI0O W TPAJUIMSAM MHOTOHAIIMOHAIBLHOrO Hapoja Poccuiickoi
denepanyiu, IPUPOJE U OKPYKAIOIIEH cpefie.

JInuHOCTHBIE pe3yJbTaThl OCBOCHUS Yy4deOHOro mnpenMera «buonorus» TOJKHBI
OTpa)kKaThb TOTOBHOCTh U CIIOCOOHOCTH y4YaIIMXCS PYKOBOJCTBOBATHCS CHOPMUPOBAHHOMU
BHYTPEHHEN MO3UIMENH JUYHOCTU, CHUCTEMOM IIEHHOCTHBIX OpPHUEHTAIIMH, MO3UTHUBHBIX
BHYTPEHHUX YOEXKICHUN, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO
oO1iecTBa, pacHIMPEHUE KU3HEHHOTO OIbITa W ONBITa JICATEIBHOCTH B MpoIecce
peanu3alri OCHOBHBIX HAMpaBJICHHUI BOCIUTATEIBHON NESTEIBHOCTH, B TOM YHCJIE B
YacTH:

rPa’KAaHCKOT0 BOCTIMTAHMSA:

c(hOpMUPOBAHHOCTh TPAXKJIAHCKOW TIO3UIMM  YyYallerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTHUTYIIMOHHBIX IpaB M OOsA3aHHOCTEH, yBa)KEHHE 3aKOHA U
MIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOM [EATEIIBHOCTH IPU CO3JaHUHM YUYEOHBIX
IIPOCKTOB, PCIICHUHM yYEOHBIX M ITO3HABATEJIBHBIX 3a/1a4, BHIIOJHECHUU OHMOJOTHMYECKUX
AKCIIEPUMEHTOB;

CITOCOOHOCTh OMPENENATh COOCTBEHHYIO ITO3MIIMIO IO OTHOIICHHIO K SIBJICHHUSAM
COBPEMEHHOM KU3HU U OOBICHATH €€;

YMEHUE YYHUTHIBATH B CBOUX JICUCTBUSX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIIOJICH C PAa3HBIMH YOCKICHHUSIMHU, KyJIbTYPHBIMA IEHHOCTSIMU U
COLMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TPOIECCE COBMECTHOTO BBITIOJHEHUS Y4YEOHBIX,
[I03HABATEJNBHBIX U HCCIEAOBATEIILCKUX 33Ja4, YBaXUTEIBHOTO OTHOLIEHUS K MHEHUIO
OTIIMTIOHEHTOB MPU 0OCYKIECHUU CIIOPHBIX BOITPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOMN U BOJIOHTEPCKOM AEATENBHOCTH;

NATPHOTHYECKOI0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCHUUCKOW TIpa)XJaHCKOW HMJICHTUYHOCTH, IaTPUOTH3MA,
YBAXXEHUS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH Iepen PoauHou, ropaoctu 3a
CBOM Kpal, cBOW PoauHy, CBOWM S3BIK W KYJbTypy, MpPOLNUIOE M HACTOsIIEE
MHOTOHAaIlMOHAIBHOTr0 Hapoaa Poccuu;



LIECHHOCTHOE OTHOUIEHHE K MPUPOAHOMY HACICIUI0 W TAaMSATHHKAM MPUPOJbI,
TOCTHKEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJOTHUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCUMCKUX YYEHBIX B CTAHOBJIEHHUE U Pa3BUTHE
OMOJIOrMY, TOHUMAHUS 3HAYCHHs] OMOJIOTMU B TO3HAHWUU 3aKOHOB MPUPOIBI, B KU3HU
YeJI0BEKa U COBPEMEHHOTO 00IIEeCTRa;

uaerHas yOoexaEHHOCTh, TOTOBHOCTh K CiIyXeHutro u 3ammuTre OTedecTna,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

JAYXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HAaHHUE JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHUS;

CIIOCOOHOCTh ~ OIIEHMBATh CHUTYallMl0 W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHHUE JTUYHOTO BKJIaJIa B MOCTPOEHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIIEHWE K CBOUM POJIUTENSIM, CO3JAHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO NPHUHSATUSA IEHHOCTEH CEMEMHON KM3HM B COOTBETCTBUM C TPAAUIUSIMU
HapozoB Poccuu;

3CTETHYECKOIr0 BOCIMTAHHUS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYas OCTETUKY OBbITa, HAY4YHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIIICHHI;

MOHMMAaHWE SMOIMOHAJIIBHOTO BO3JCUCTBUS KUBOW MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPA)KEHHUIO B Pa3HbIX BUJAX UCKYCCTBA, CTPEMJICHUE MPOSBIISAThH
Ka4yeCcTBa TBOPUYECKOW JTUUYHOCTH;

¢pusnuyeckoro BocnuTaHus, (GOpMHUPOBAHMS  KYJbTYPbl  310POBbS H
IMOLUMOHAJIBLHOTO 0JIATONOJIYYHSI:

NMOHUMAHHUE W peau3alus 3J0pOBOTO M 0Oe30macHOro obOpasza KU3HH (370pOBOE
MUTaHWEe, COOJIIOJICHUE TUTMEHWYECKUX IPAaBWJI U HOPM, COQIAHCUPOBAHHBIM PEKUM
3aHATUN M OTABIXA, peTyJsipHas GU3UYecKas aKkTUBHOCTh), OEPEKHOT0, OTBETCTBEHHOTO U
KOMITIETCHTHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3MUECKOMY U IICUXHUYECKOMY 3710POBbIO;

MOHUMAHHUE IIEHHOCTHU TNPABUJI WHIWBUAYAIBHOTO W KOJUIGKTUBHOTO OE€30I11acHOrO
MOBEJICHUS B CUTYalIUAX, YTPOKAIOIIUX 3I0POBbIO U KU3HMU JIFOJICH;

OCO3HAHHWE TIOCICACTBUNA W HENPHUATHS BPEIHBIX MPHUBBIYCK (YIOTPEOJICHHUS
AJIKOT'0JIsl, HAPKOTUKOB, KYPEHHUS );

TPYAOBOI'0 BOCIIMTAHUSA:

TOTOBHOCTh K TPYY, OCO3HAHHE IIEHHOCTH MacTEPCTBA, TPYI0IIO0HE;

FOTOBHOCTh K AaKTUBHOM JESTCIbHOCTH TEXHOJIOTUUYECKOM M  COLIMAJIbHOMU
HaIPaBICHHOCTH, CIIOCOOHOCTh HWHHIIMUPOBATh, IUIAHUPOBATH W  CaMOCTOSTEIIHHO
BBIMIOJIHATH TAKYIO J€SITETbHOCTD;

HHTEpEC K pa3IudHbiM cdepaM NpodhEeCCHOHAIBHOW JEeITCIIBHOCTH, YMCHHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymiel mpodeccMr W Peaan30BBIBATH COOCTBCHHBIC
’KM3HCHHBIC TIJIAHBI;

TOTOBHOCTh M CITOCOOHOCTH K OOpa30BaHUIO M caMOOOpa30BaHUIO Ha MPOTSIKCHHUH
BCEH JKU3HU,

KO0JIOrM4eCKOro BOCIUTAHUSA



HKOJIOTUYECKH 1e1ecO00pa3Hoe OTHOIIEHUE K MPHUPOJAE KaK MCTOYHUKY XU3HU Ha
3emiie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBINICHWE  YPOBHS  JKOJOTMYECKOW  KYJIbTYphl:  TPUOOPETCHHE  OIbITa
TUTAHUPOBAHUS TOCTYIKOB W OIICHKA WX BO3MOXKHBIX TIOCIEIACTBUN ISl OKpYKaromieh
Cpelsl;

OCO3HAHUE TI00ANTBHOTO XapaKkTepa SKOJIOTHUECKUX MPOOIEM U MyTe UX peIIcHHS;
CIIOCOOHOCTH MCHOJIb30BATh MPUOOPETaEMble TPU U3YYEHUH OMOJIOTUN 3HAHUS U
YMCHHS TPU PEIICHUU TPOOJIEM, CBSI3aHHBIX C PallMOHAIBHBIM IPUPOIOTIOIH30BAHUEM
(cobmoeHne mpaBWII IOBEICHUST B IPUPOJIC, HATIPABICHHBIX HAa COXpAaHEHUE PAaBHOBECHS

B DKOCHCTEMaX, OXpaHy BUIOB, SKOCUCTEM, Orochepsl);

aAKTUBHOE HETIPUSATHE JIEHCTBUMA, MPUHOCSIIINX BPEJl OKPY’KAOIIIEH MPUPOTHON cpee,
yYMCHHE IPOTHO3UPOBATH HeOIaronpusTHHIC IKOJIOTUYECKUE TIOCTIeICTBUS
NpEINPUHUMAEMBIX JISHCTBUM U MPEAOTBPAIIATh UX;

HAJIMYME Pa3BUTOTO SKOJOTHYECKOT'O MBIIUICHHSI, SKOJOTHYECKON KYJIbTYpHhI, OIBITA
JCATEIIPHOCTH DKOJIOTUYECKOW HANpPaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS HMMH B
N03HABATEILHON, KOMMYHHKATUBHON M COIIMAIBHON MPAKTHUKE, TOTOBHOCTH K YYaCTHIO B
NPaKTUUYECKON JIEATEITHPHOCTH 3KOJOTHIECKON HANIPaBIEHHOCTH;

HEHHOCTH HAYYHOTO MO3HAHUSL:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAayKH W OOIICCTBCHHOW IPAaKTUKH, OCHOBAaHHOTO Ha JHAJIOTEe KYJIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTAa B MOJIUKYJIBTYPHOM MHPE;

COBEpIIIEHCTBOBAHUE SI3BIKOBOM M  YHUTATEJNbCKOM  KYyJIbTYpbl Kak CpelCTBa
B3aMMOJICHCTBUS MEX]TY JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHHe crienuuKyu OMONOTUU KaK HAyKH, OCO3HAHUA €€ pojid B (OPMUPOBAHUU
pPAIMOHAILHOTO HAYYHOTO MBIIIJIEHUS, CO3JIaHUM IIEJIOCTHOTO TpeAcTaBlieHUus 00
OKpYXAaIOIlleM MHUpE Kak O E€IUHCTBE NPHUPOJBI, YeJIOBeKa M OOIIEeCTBa, B IMO3HAHHUH
NPUPOJHBIX 3aKOHOMEPHOCTEM W pemieHuu MnpoOJeM COXpaHEHUS MPHUPOIHOTO
paBHOBECHS;

yOeXKIAEHHOCTh B 3HAYMMOCTH OHOJOTUM JUISI COBPEMEHHOW IMBHIM3AIUU:
o0OecrieyeHUsT HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3/JaHHE TEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX peliaTh PECYpCHBbIC MPOOJIEMBbl PAa3BUTUS YEJIOBEYECTBA,
MOKCKA MyTeH BBIXO/a U3 TIO0ATBHBIX IKOJIOTHYECKUX MPOOIIeM U 00eCTICUeHHsI TIepexo/ia
K YCTOMYHMBOMY pPa3BUTHIO, PAIMOHAIBHOMY HCIOJIB30BAHUIO MPUPOIHBIX PECYpPCOB U
(bopMHUPOBaHUIO HOBBIX CTaHAPTOB JKU3HMU;

3aMHTEPECOBAHHOCTh B TMOJIYYCHUH OMOJOTUYECKUX 3HAHWN B IENSAX IMOBBIIICHUS
oOmel KyJdbTyphl, €CTECTBEHHO-HAay4YHOW T'paMOTHOCTH, KaK COCTaBHOW 4YacTH
(GYHKITMOHATBHON TPAMOTHOCTH 00y4aromuxcs, GOpMHUPYEMOid IPH H3yICHUH OUOJIOTHH;

MOHMUMAaHUE CYITHOCTH METOJOB TO3HAHUS, UCTIOIB3YEMbIX B €CTECTBCHHBIX HAYKaX,
CIIOCOOHOCTH WCTIONB30BaTh TOJydaeMble 3HAHUS JUIsl aHamW3a U OOBSICHEHHS SIBICHUHN
OKPYXAIOIIEro MUpPa U MPOUCXOASIINX B HEM M3MEHEHHUH, yMEHHE JeNaTh 000CHOBAaHHbBIC
3aKJTFOYCHUS] HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS JAHHBIX C IO MOIYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;



CHOCOOHOCTh CaMOCTOSITETTFHO MCIONIB30BaTh OMOJOTHYECKHE 3HAHUS IS PEIICHUS
po0JIeM B PEaTbHBIX KU3HCHHBIX CUTYAIHSIX;

OCO3HAHWE IICHHOCTH HAyYHOW JCATENBHOCTH, TOTOBHOCTH  OCYIIECTBISATH
MIPOCKTHYIO M HCCIICOBATEIIbCKYIO ACATSIBHOCTh WHANBUIYAJBHO U B TPYIIIIC;

TOTOBHOCTBH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMO0Opa30BaHUIO, K
AKTUBHOMY IIOJTYYEHHUIO HOBBIX 3HAHWUU MO OHMOJOTHU B COOTBETCTBUU C YKU3HCHHBIMU
MOTPEOHOCTIMU.

METAINPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHble  pe3yiabTaThl  OCBOEHUS ydeOHoro mpeamera «buomorus»
BKJIFOYAIOT: 3HAYUMBIE JUTSE dbopmupoBaHus MHUPOBO33PEHUS yYaImuxcst
MEXIUCHIUIUIMHAPHBIE  (MEXIpeAMETHbIE) OOIeHayYHble TOHSATHS, OTpaKaloIllHne
IIEJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CICIIU(UKY METOOB MO3HAHUS, UCTIOJIb3yEMbIX B
€CTEeCTBEHHBIX HayKaX (BEIIECTBO, YHEPTHUsl, SIBICHUE, MPOIECC, CUCTeMa, HAyuHbIN (axT,
IPUHIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCleJ0BaHuE, HaOIOICHHE,
U3MEPEHUE, OKCIEPUMEHT W  JPYrux), yHHUBEpCajbHble  y4eOHBIC  JICUCTBUS

(HOSHaBaTGHLHLIC, KOMMYHUKATHBHBIC, pCFyJISITI/IBHBIG), O6CC1’IC‘H/IB&IOIIII/I€
(1)OpMI/IpOBaHI/IC (1)YHKHHOHaHBHOﬁ IrpaMOTHOCTHU H COHH&HLHOﬁ KOMIICTCHIIMU YYallnuXCsd,
CIIOCOOHOCTD yYHalnuxca HUCIIOJIB30BAaTh OCBOCHHBIC MCKAUCHUTIIIMHAPHBIC,

MHUPOBO33PCHUYCCKUE 3HAHUS M YHHBEPCAJIbHBIC YYCOHBIC JIEHCTBHS B MO3HABATCIBHON U
COLIMAJIEHOM TIPAKTHKE.

MeranpenMeTHble  pe3yidbTaThl  OCBOGHHUS  NPOrpaMMbl  CpelHero  oOIero
00pa30BaHus JOJIKHBI OTPAXKATh:

OBiajeHue YHMBEPCAIbLHBIMH Y4€OHbIMH N0O3HABATEIbHBIMHU eHCTBUSMU:

0a3oBble JOruYecKme JeiicTBU:

CaMOCTOSATEILHO (POPMYIHMPOBATh U AKTyaJIM3UPOBATH MPOOIIEMY, pacCCMaTPUBAThH €€
BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUHU 3HAHWI MPUEMBI JOTHYECKOTO MBIIUICHUS (aHaln3a,
CUHTE3a, CPaBHCHMS, KiIacCU(PUKAIIUHA, 000OIICHHUS), PACKPBIBATh CMBICT OMOJOTHYECKHUX
NOHSATHHA (BBIACIATh HMX XapaKTepHbIE NPHU3HAKHU, YCTAaHABIMBATh CBA3UW C JPYTHMH
MOHSATUSIMHU );

OTIPEICISITh eI JeATEIBHOCTH, 3a7aBasi MmapaMeTphl U KPUTEPUU UX JOCTIKEHUS,
COOTHOCHTH PE3yJIbTaThl JEATEILHOCTH C MOCTABJICHHBIMU IICIISIMH;

MCIIOJIb30BaTh OMOJOTUYECKHUE TOHATUS IJIs1 OOBSICHEHUS (DAaKTOB U SIBJICHHUM >KUBOU
TIPUPOJIBL;

CTPOUTH JIOTUYECKHUE PACCYXACHHS (MHIYKTHBHBIC, JCIYKTUBHBIC, 1O aHAJOTHH),
BBISIBIISITh  3aKOHOMEPHOCTH W TPOTHBOpPEYHS B  PACCMATPUBAEMBIX  SIBICHUSX,
(GbopMyTHpPOBaTH BEIBOBI U 3AKITIOYCHUS;

MPUMEHSATh CXEMHO-MOJICbHBIC CPEACTBA JUIsl TPEICTABICHUS  CYIIECTBEHHBIX
CBSI3€H M OTHOIICHWIA B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TAKKE MPOTHBOPEUUN
Pa3HOTO POJIa, BEISIBICHHBIX B PA3IUYHBIX HHPOPMAIIMOHHBIX NCTOYHHUKAX;

pa3pabaTpiBaTh IUTAH pEIICHHWS MPOOJeMbl ¢ YYETOM aHaIM3a WMEIONIUXCS
MaTepHATBHBIX K HEMAaTePUATbHBIX PECYPCOB;



BHOCUTH KOPPEKTHUBBI B JAEATEILHOCTD, OIIEHUBATH COOTBETCTBUE PE3YIHTATOB LIEIISM,
OIICHUBATh PUCKH MOCJIECACTBUN NEATEIbLHOCTH;

KOOPJAUHUPOBATh U BBIMOJHITH PadOTy B YCJIOBHUSIX PEaIbHOTO, BUPTYaJbHOTO W
KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

0a3oBble HccJieI0BaTeIbCKUE 1eHCTBHA:

BIIaJIETh HABBIKAMU Y4E€OHO-UCCIEAOBATEIbCKOM M TPOCKTHOM JESATEIHLHOCTH,
HaBbIKAMU pa3pelieHusi mpodeM, CIOCOOHOCThIO U TOTOBHOCTHIO K CAMOCTOSITEIEHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3aj]ad, MPUMEHEHHUIO Pa3IUYHBIX METOJIOB
MO3HAHMS;

UCIIOJIB30BaTh PA3JIMYHbBIC BUJbI JEATEIBHOCTH MO MOJIYyYEHUIO HOBOTO 3HAHMSI, €r0
UHTEpIpETaIlluy, TPeoOpa30BaHUI0 U MPUMEHEHUIO B YYEOHBIX CUTYyaIUsX, B TOM UYHCIIC
IIPU CO3JIaHNUU YYEOHBIX U COIUATBHBIX TPOCKTOB;

dbopMupoBaTh HAy4YHBI THUIl MBIIUICHUSA, BJIQJACTh HAYYHOU TEPMHUHOJIOTHUEH,
KJTFOUCBBIMU TTOHSATUSMU U METOJIAMU;

CTaBUTHh U (HOPMYJIIMPOBATH COOCTBEHHBIE 3aJa4l B 00pa30BaTEIbHON JIESITCIHBHOCTH
Y )KM3HECHHBIX CUTYaIUAX;

BBISIBJIATh NIPUYUHHO-CJICJICTBEHHBIE CBSI3M U aKTyaJIM3UpPOBATh 3aJ1ady, BBIJIBUTaTh
TUINIOTE3y €€ pelleHMs, HaXOAUTh apTyMEHTHI JJIA JOKa3aTeIbCTBA CBOUX YTBEPXKICHUH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATH IOJYYEHHbIE B XOJ€ pEUICHUs 3aJladyd pe3yJbTaThl, KPUTUYECKU
OLICHMBATh X JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

7aBaTh  OLEHKY HOBBIM  CHUTyallUsM, OICHUBAaTh NPHUOOPETEHHBIA  OIIBIT;

OCYIIECTBIISITH I€JICHANPABICHHBIN TOUCK NIEPEeHOCca CPEACTB U CIIOCOOOB IEUCTBUS B
npodeccUOHaIBHYIO CPEY;

YMETh TIEPEHOCUTHh 3HAHUS B TO3HABATEIbHYI0 U TMPAKTHUYECKYIO OOJacTH
KU3ZHEEATEITHLHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00IaCTe;

BBIJIBUTATh HOBBIC MJICU, MPEIaraTh OPUTrHHAIBHBIC MOAXObl U PEIICHUS, CTaBUTh
poOJIeMBbI U 3a]1a4H, IOMYCKAIOIINE AIbTePHATUBHBIC PEIICHMUS.

padora ¢ nuadopmanueii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX WHPOpMauu (TEKCTe Y4eOHOTro
MocoOus, HAYYHO-TIOMYJIIPHON JUTEpaType, OMONTOTHIYECKUX CIOBApAX M CIPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTe), aHanM3upoBaTh HHPOPMAIIUIO PA3TUYHBIX
BUOB W (OpPM TIPEICTaBICHUSA, KPUTHUYECKH OIICHHBATh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTE;

dbopMynHpoOBaTH 3aMpPOCHl M MPUMEHATH PA3THYHBIE METOJBI TP MOUCKE U OTOOpE
Ounonornyeckoi HHpopMaIuK, HEOOXOIUMOM JTsI BBIMIOJTHEHUS yUeOHBIX 3a/1a4;

npruooOpeTaTh OTIBIT UCIIOJIb30BaHUs nH(OPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMH, COBEPILICHCTBOBATh KYJbTYpY AaKTUBHOIO HCIOJIb30BaHUSA PA3IUYHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO BBIOMpPATh ONTUMAIBbHYIO (OpMY MpEACTaBICHUS OMOJOTHYECKON
uHopManuu (cxemsl, rpaduKu, JUarpaMMbl, TaOJIUILIbI, PUCYHKU U JIPYTOE);



MCII0JIb30BaTh HAy4YHBIN S3bIK B KaY€CTBE CPEACTBA NMpHU paboTe ¢ OMOIOrHYECKOM
uHpopManMel: TPUMEHATh XUMHUYECKHe, (U3NYECKHE M MaTeMaTH4YECKUE 3HAKU W
CUMBOJIBI, PopMyJbl, a0OpeBUATYPY, HOMEHKIATYPYy, UCIO0JIb30BaTh U MPEOOPA30BLIBATH
3HAaKOBO-CHMBOJIMUECKUE CPEJICTBA HATJISITHOCTH;

BJIaJIECTh HAaBBIKAMHU pACIO3HaBaHHWS U 3alUTHl MHPOpMAIWU, HUHGOPMAIMOHHOU
0€30MacCHOCTU JIMYHOCTH.

OBjaieHNe YHUBEPCATbHBIMU KOMMYHUKATUBHBIMH J1€/iCTBUAMMU:

o0ueHue:

OCYIIECTBIIITh KOMMYHHUKAIlMK BO BCeX cdepax >XKU3HMU, aKTUBHO Y4YacTBOBAaTh B
JMaJore WIK JUCKYCCHUU MO CYIIECTBY OOCYXaaeMoOl TeMbl (YMEHHE 3a/laBaTh BOIPOCHI,
BBICKA3bIBAaTh CYXJCHUS OTHOCUTEIBHO BBHITIOJIHEHUS TpejiaraéMoi 3ajayu, y4YUTHIBATh
WHTEPECHI U COTJIACOBAHHOCTD MO3UIIUN JPYTUX YUACTHUKOB JUAJIOTA WM IUCKYCCUH);

pacrio3HaBaTh HeBepOabHBbIE CPEJCTBA OOIICHUS, TOHUMATh 3HAUYEHUE COIMATBHBIX
3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUSI KOH(MIUKTHBIX CUTyallU, yMETh CMST4aTh
KOH(DJIMKTHI 1 BECTH TIEPETOBOPHI;

BIAJCTh PA3IMYHBIMH CIIOCOOAMU OOIICHWS U B3aUMOJCHCTBHS, IOHUMATh
HAMEpPEHUs JIPYTUX JIOJIeH, MPOSABIATh YBAXUTEIBHOE OTHOIICHHWE K COOECEIHHUKY U B
KOppEeKTHOH (hopMme (popMynrpoBaTh CBOU BO3PAKCHUS;

Pa3BEPHYTO U JIOTMYHO W3JIaraTh CBOIO TOYKY 3PEHHS C UCIIOJIb30BAHUEM S3BIKOBBIX
CPE/CTB.

COBMECTHAA IeATEIbHOCTh:

NOHUMATh U KCIIOJIH30BaTh MPEUMYINECTBA KOMAaHIHON W MHIWBUIYAJIbHON pabOTHI
pU peHIeHUH OUOJIOTMYECKON MpobiieMbl, 000CHOBBIBATH HEOOXOJUMOCTh MPUMEHEHUS
rpynmnoBsiX (OpM B3aUMOACHCTBUS MPHU pellleHnH yueOHOM 3a1auu;

BBIOMpATh TEMAaTUKY U METOAbl COBMECTHBIX IEUCTBUM C YUYETOM OOIIMX UHTEPECOB U
BO3MOKHOCTEM KA Or0 WieHa KOJIEKTUBA,

IPUHUMATh €I COBMECTHOM AEATEIBbHOCTH, OPTaHU30BBIBATH U KOOPAUHUPOBATH
JNEUCTBUSA MO €€ NOCTUKECHUIO: COCTABIIAThH IUIAH ACUCTBHUM, PACIPEACIATh POJIM C YUETOM
MHEHUH y4aCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOM padOThI;

OIICHMBATh KA4e€CTBO CBOEr0 BKJAJa M KaXKJOr0 ydYaCTHMKA KOMAaHIbI B OOIIMiA
PE3yNBTAT MO Pa3paboOTaHHBIM KPUTEPUSM;

npejyaratb  HOBBIE IPOEKThI, OLEHUBATh HWJEU C T[O3UIUU  HOBU3HBI,
OpUTMHAIILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh MO3UTHUBHOE CTPATErMUYECKOE IMOBEJCHUE B PA3JIMYHBIX CUTYyalUsX,
MIPOSIBJIATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUITUATUBHBIM.

OBiaseHne yHUBePCAIbHBIMH PeryJSSTUBHBIMHU JeHCTBUSIMH:

CaMOOpPraHU3auus:

MCIIOJI30BaTh OMOJIOTMYECKHNE 3HAHWS JJIA BBISIBICHHS MPOOJIEM W WX PEIICHHS B
KU3HEHHBIX U YUYEOHBIX CUTYaIIUIX;

BEIOWPATh HA OCHOBE OMOJIOTMYECKHX 3HAHWUN IIEJIEBHIC M CMBICJIOBBIC YCTAHOBKH B
CBOMX JEUCTBUSX U MOCTYIKAaxX MO OTHOIIEHUIO K JKMBOM MPHUPOJE, CBOEMY 3J0POBbIO U
3I0POBBIO OKPYKAIOIIUX;



CaMOCTOSITEJIbHO ~ OCYILIECTBISATh  IO3HABATEIbHYIO  JI€ATE€IBbHOCTb,  BBISABIATH
npoOJsieMbl, CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIC 3aJayd B 00pa3oBaTEIbHOU
JESATENbHOCTU U )KM3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTAaBJATh IUIAH PEIIEHUs NpoOJeMbl C Y4ETOM HMMEIOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANIOUTCHUI;

J1aBaTh OLIEHKY HOBBIM CUTYalHsIM;

pacMpATh paMKH Y4€OHOTO MpeMETa Ha OCHOBE JIMYHBIX PEANOYTCHU;

JienaTh OCO3HAHHBIA BBIOOP, ApryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTh 3a
pelIeHHE;

OLICHMBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSABICHUIO MIMPOKOW 3PYIUIMU B PA3HBIX
00JacTsX 3HaHUH, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJIbTYPHBIA YPOBEHbD.

CAMOKOHTPOJIb:

JaBaTh OILICHKY HOBBIM CHUTyallUsiM, BHOCUTb KOPPEKTHBBI B JI€ITEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEIISM;

BJa/IeTh HAaBBIKAMHU TO3HABaTEIbHOM pediekcur Kak OCO3HAHHS COBEpPIIAEMBIX
JEUCTBUN M MBICIHUTENBHBIX IPOIIECCOB, WX PE3YyJIbTATOB M OCHOBaHWH, MCIOIH30BATH
npuéMbl pedIeKCUu JUTsl OLIEHKH CUTYalluu, BHIOOpA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATD PEIICHUS 110 UX CHUIKEHUIO;

NPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX MPU aHAJIN3E PE3YJIHTATOB JEATEIbHOCTH;

NpUHATHE ce0s1 M IPYrux:

NPUHUMATH ce0s, MOHMMAasi CBOM HEJAOCTATKU U JJOCTOMHCTBA;

IPUHUMATh MOTHBBI U apTyYMEHTHI APYTUX IPU aHAIU3€ PE3YyJIbTaTOB JIEATEIIbHOCTH;

pU3HABaTh CBOE MPABO U MPABO JAPYTUX Ha OIMUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MHUP C MO3UIIMH JPYTOro 4eI0BeKa.

MHNPEAMETHBIE PE3YJIBTATBI

[Ipenmertnbie pe3ynbTaThl ocBoeHus mporpammbl COO mo 6uonoruu Ha 0a30BOM
ypOBHE BKIIOUAIOT crenuduueckue mins ydeOHoro mnpeamera «buomorus» HaydHbIe
3HAHMSI, YMEHHUS U CIIOCOOBI ACHCTBUH 10 OCBOCHUIO, HHTEPIIPETAIIMHN U MPEOOPa30BaAHUIO
3HAHUM, BUJIBI ACSATEILHOCTU MO MOJYYEHHIO HOBOTO 3HAHUSA U NMPUMEHEHUIO 3HAHUU B
Pa3TUYHBIX YyUYEOHBIX CHUTYyaIlUsX, a TaKXKE B PEATbHBIX JKU3HCHHBIX CHTYaIUsAX,
CBS3aHHBIX ¢ Owonorueil. B mporpamme mpeaMeTHbe pe3yibTaThl MPEICTABICHBI TIO
rojamMm OOy4eHHs.

[IpenmeTHble pe3ynabTaThl OCBOCHUS ydeOHoro npeameta «buonorus» ¢ 10 knacce
JOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHWUN O MECTE M POJIM OMOJIOTHH B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAyK, B (DOPMUPOBAHWUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
MHpa M HAyYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUUCKUX U 3apyOEKHBIX YUYEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH, (DYHKIIMOHATFHOW IPAMOTHOCTH YEJIOBEKA JJISI PEIICHUS
KU3HEHHBIX 3a/a4;

YMEHUE PACKPBIBATH COJIEp’KaHHE OMOJIOTMYECKUX TEPMHHOB U MOHSITHH: >KHU3Hb,
KJIETKA, OpraHu3M, MeTaboin3M (OOMEH BEIIECTB W IPEBpaAIlllCHUE dHEPTHH), TOMEOCTa3



(camoperynsiuusi), yYpOBHEBasi OpraHW3alUs KUBBIX CHUCTEM, CaMOBOCIPOU3BEIEHUE
(penpolyKuHsi), HacJAeACTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE;

YMEHHE U3JlaraTh OMOJIOTMYECKUE TEOpUH (KJIETOYHAsl, XpOMOCOMHas!, MyTal[MOHHAs,
LEHTpaJIbHAsl JOTMa MOJIEKYJIApHOI Ouosiorun), 3akousl (I'. Mennens, T. Moprana, H. 1.
BaBunoBa) u ydeHuss (0 UEHTpax MHOrooOpa3usi U MPOUCXOXKIEHHUS KYJIbTYpPHBIX
pactenuii H. 1. BaBuioBa), onpenensiTe IpaHUlibl UX IPUMEHUMOCTH K dKUBBIM CUCTEMaM;

yMEHHE BIaJIeTh METOJAAaMU HAy4YHOTO TO3HAaHUS B OMOJIOTMM: HAOJIIOJEHUE U
OMHMCAHME JKUBBIX CHUCTEM, NPOLECCOB U SBJICHUN, OpraHu3auus MW MPOBEJCHUE
OMOJIOTUYECKOTO JKCIEPUMEHTA, BbBIABMKEHUE THUIIOTE3bl, BBISIBICHUE 3aBUCHUMOCTHU
MEXIY  HUCCIENyEeMbIMH  BEJIMYMHAMH, OOBSICHEHHE TOJYYEHHBIX  pEe3yIbTaTOB,

UCIOJIb30BAHHBIX HAYYHBIX MOHATHM, TEOPUI U 3aKOHOB, YMEHHE JIeJIaTh BHIBOJbI HA
OCHOBAaHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIACNIATh CYIIECTBEHHbIE NPHU3HAKK BUPYCOB, KJIETOK MPOKAPHUOT U
HYKapHOT, OAHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU IPOLIECCOB:
oOMEHa BeIEeCTB M MPEBpPAIlEHUS SHEPIHMH B KIETKe, (OTOCHMHTE3a, IIACTHYECKOro |
HHEPreTUYecKoro oOMEHa, XEMOCHHTe3a, MMHTO03a, MeHo03a,  OIUI0J0TBOPEHHUS,
Pa3MHOXEHUS, UHANBUIYATbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3);

YMEHHE TMPUMEHATHh TMOJyYeHHbIE 3HAHUSA Ui OOBSICHEHUS  OMOJIOTHYECKUX
IPOLIECCOB U SABJICHUM, JUIsl IPUHATUS MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM KU3HU C
HEeNbI0 OOecrieyeHus] 0€30MaCHOCTH CBOETO 3/I0POBbSl U 3JJ0POBbS OKPY>KAIOIIUX JIFOJIEH,
COONIOJIEHUsT HOPM TPaMOTHOTO TIOBEJACHUS B OKpYXKaloIIe NpUpoOAHON  cpeje,
NOHMMAaHHE HEOOXOJUMOCTH HCIOJIb30BAHUS JOCTUKEHUH COBPEMEHHOW OHWOJIOTUHM U
OMOTEXHOJOTUM JIJISl pallMOHATBHOTO MPUPOIONOJIb30BaAHUS;

YMEHHE peIlaTh JJeMEHTapHble T'€HETHYECKHE 3a/layd Ha MOHO- U JIUTHOpPUIHOE
CKpEIIMBaHUE, CIIETUICHHOE HAacCJeJ0BaHHE, COCTaBISATh CXEMbl MOHOTHOPHIHOIO
CKpEIIMBaHUs ISl PEJICKa3aHusl HACJIeI0BaHUS MPU3HAKOB Y OPTaHU3MOB;

yYMEHHUE BBITIOJHATH Ja0OpaTOpPHBIC M TMPaKTHYECKHE PaOOThI, COONIOAATH IMpaBHIIa
pu paboTe ¢ y9eOHBIM U JJa0OPaTOPHBIM 000pYT0BaHUEM;

yMEHHE  KPUTUYECKH  OIEHHWBATh M  HHTEPIPETUPOBATH uH(pOpMAIUIO
OMOJIOTUYECKOTO COJIEp)KaHMsI, BKJIIOYAIONIYIO TICEBJOHAYYHBIE 3HAHUS M3 PA3THUUYHBIX
UCTOYHUKOB (CpeacTBa MaccoBOM MH(OpMalMM, HAy4YHO-TIOMYJSPHBIE MaTepHalbl),
TUYECKUE  aCHEKThl COBPEMEHHBIX  MCCIEJOBaHUN B  OWOJIOTMHM, MEIULUHE,
OHMOTEXHOJIOTHHU;

YMEHHE CO37aBaTh COOCTBEHHBIC IMUCHMEHHBIE U YCTHbIE COOOILIEHUs, 0000mas
OMOJIOrMYeCKyI0 MH(POPMAIMIO U3 HECKOJBKMX HCTOYHHKOB, I'PAaMOTHO HCHOJIb30BaTh
MOHSATUIHBINA ammapaT OMOJIOTHH.

[IpeameTrHble pe3ynbTaThl OCBOEHUS yueOHOro npeamera «buonorus» ¢ 11 knacce
JOJIKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTUU B CHCTEME HAayYHOTO 3HAHMS
€CTECTBEHHBIX HayK, B (POPMHpPOBAHMU COBPEMEHHON €CTECTBEHHO-HAY4YHOH KapTHUHBI
MHpa W HAyYHOIO MHUPOBO33PEHHS, O BKJIAJ€ POCCUHUCKMX M 3apyOekKHBIX YUYEHBIX-
OHOJIOroB B pa3BUTHE OMOJIOIMH, (PYHKIIMOHAJIBHOM IPAMOTHOCTH YE€JIOBEKA JJIsl PEILIECHUs
’KU3HEHHBIX 3a/a4;



YMEHUE pACKpBIBaTh COJEpKaHUE OUOIOTHUYECKUX TEPMUHOB U TMOHSITUH: BUJ,
MONyJSIUsl, TEeHO(OHI, HSBOJIOIUSA, JABUXKYIIUE CUJIbl  ((aKTOpbl)  HBOIIOLNH,
MPUCHIOCOOJICHHOCTh ~ OPraHU3MOB,  BHJA000pa30BaHHE, 3KOJOTHUYECKHE  (PaKTOPBHI,
AKOCHUCTEMA, MPOAYLEHTHI, KOHCYMEHTBI, PEIYIEHTHI, LENH MUTaHUs, SKOJOTHYECKas
nupamMujia, OuoreoreHos, ouocdepa;

yMEHUE Wu3j]araTh Ouoyioruyeckue Teopuu (dBostonroHHas Teopus Y. JlapBuHa,
CUHTETHUYECKasi TEOPHs IBOJIIOIIMHU ), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJIBIIIIEBOr0 CXOICTBA
K. M. bapa, uepenoBanus riaBHbIX HarnpasieHud u nmyreu sBomonnu A. H. Cesepuosa,
yueHusi o 6uochepe B. W. BepHanckoro), ompeaensaTh TpaHULBl UX MPUMEHUMOCTH K
KUBBIM CUCTEMaM;

yMEHUE BIQJETh METOJAaMH HAyYHOTO TO3HAHMUS B OWOJOTMU: HAONIOJCHUE W
OMHUCaHWE JKUBBIX CHCTEM, IMPOIECCOB U SBJICHWM, OpraHu3anus U TMPOBEJCHUE
OMOJIOTMYECKOTO OJKCIEPUMEHTA, BBIIBMIKCHHE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTU
MEXIy  HUCCICAYyeMbIMH  BEJIUYMHAMH, OOBSICHEHHE  TIOJYYCHHBIX  PE3YyJbTaTOB,
UCIIOJIb30BAHHBIX HAYUYHBIX TOHSATHN, TEOPUUW M 3aKOHOB, YMEHHUE JeJaTh BBIBOJBI Ha
OCHOBAHUU TOJTYyYCHHBIX PE3YJIbTATOB;

YMEHHUE BBIJICIATh CYIIECTBEHHBIE MPHU3HAKKA CTPOCHHS OHOJOTMUECKUX OOBEKTOB:
BUJIOB, TOMYJSAIMK, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHOreOIEeHO30B U
HKOCUCTEM, OCOOEHHOCTH IMPOIIECCOB: HACIEICTBEHHOM W3MEHUYMBOCTH, E€CTECTBEHHOTO
otOopa, BUA000pa30BaHUs, MPUCIIOCOOICHHOCTH OPTaHU3MOB, JIEUCTBUS IKOJOTHUYECCKUX
(GakTOpOoB Ha OpraHU3Mbl, MEPEeHOCa BEIIECTB M TMOTOKAa JIHEPTrUU B DIKOCHCTEMAX,
AHTPOINOTEHHBIX W3MEHEHUH B YKOCHCTEMAaX CBOEM MECTHOCTH, KPYrOBOPOTa BEIECTB U
OMOreoXMMHUYECKUX IIUKIOB B Ouocdepe;

yMEHHE TMPUMEHATHh TMOJy4YeHHbIE 3HAHUSA Ui OOBSICHEHUS  OMOJIOTHYECKUX
IPOLIECCOB U SBJICHUM, JUIsl PUHATUS MPAKTUYECKUX PEIICHUIN B MOBCEIHEBHOW KU3HU C
IEeJIbI0 O0ecrieYeHus] 0€30MaCHOCTH CBOETO 3I0POBbSI U 30POBbS OKPY>KAIOIIUX JIFOJICH,
COOMNIOJIEHNsT HOPM TPaMOTHOTO TIOBEJACHUS B OKPYXKAIOIIEH TPUPOAHONU  cpeje,
NOHMMaHHEe HEOOXOIUMOCTH HUCIOJIb30BAaHUS TOCTHXKEHUNW COBPEMEHHON OHMOJIOTHUU ISt
PaIMOHAILHOTO MTPUPOOTIOIH30BAHNUS;

YMEHHE pelaTh »dJIeMEHTapHbIe OWOJIOTHUECKHE 3aJadHl, COCTaBISTH CXEMBI
MEpEHOCa BEIIECTB U YHEPTUU B SKOCUCTEMAaX (LEMH MUTaHUsA);

YMEHHUE BBHITIOJNHATH JIA0OPATOPHBIE U MPAKTHYECKUE pabOThI, COOMIOAATh MpaBUIIA
pu paboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHUE  KPUTHYECKM  OLEHUBAaTb W  HMHTEPIPETUPOBATH nH(OpMAIUIO
OMOJIOTUYECKOTO COJIep)KaHMs, BKJIIOYAIONIYIO TICEBJOHAYYHBIE 3HAHUS M3 PA3TMUYHBIX
MCTOYHUKOB (CpelcTBa MaccoBOM uH(poOpManuu, HAYYHO-TIOMYJSAPHBIE MAaTepuabl),
paccMaTpuBaTh TJIOOANTBHBIE YKOJOTUYECKHE TPOOIEMBI COBPEMEHHOCTH, (OPMHPOBATH
0 OTHOIIEHUIO K HUM COOCTBEHHYIO MTO3HITHIO;

YMEHHE CO037]aBaTh COOCTBEHHBIE MHUCHMEHHBIE W YCTHBIE COOOIIECHHS, 0000mmas
Ouonornyeckyro WH(OpPMAIUI0O W3 HECKOIBKHX HCTOYHUKOB, TPAMOTHO HCIOJIb30BATh
MOHATUIHBINA ammapaT OMOJIOTHH.



4. TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
Neni/n HanmenoBanune KomnuectBo OCHOBHBIE BUJIbI A€ATEIbHOCTUYYAIIUXCS
pa3ziesioB U TEM 4acoB [IporpammHoOe conepkaHue

y4eOHOro MpeaMeTa

Tema

1. BuoJsiorusi Kak HaAyKa

PKUBOW TIPUPOBI

(HabroIeHUE, DKCIIEPUMEHT, OIMCaHUE,
U3MEpeHUE, KilacCuprKaIus,
MOJCITUPOBAHUE, CTATUCTHYCCKAS
00paboTKa TaHHBIX).

lemoncmpayuu:

1.1 [buonorus B cucteme 1 buonorus kak Hayka. Csizu Ouosnoruuc  [PackpbIBaTh cojiepkaHue TEPMUHOB U
HayK 00111€CTBEHHBIMU, TEXHUYECKUMU U MOHATUI: HAyYHOE€ MUPOBO33PEHHUE,

NIPYTUMU €CTECTBEHHBIMU HayKaMH, HayyHasl KApTHHA MUPA, HAYYHBIN METOJ,
bunocoduent, penuruen, STUKOM, CUII0TE3a, TEOPUs, METO/bI UCCIIEOBAHUSI.
ACTETUKOU U mpaBoM. Posb Guosioruu XapakTepr30BaTh OMOJOTHUIO KaK HAyKYy,ee
B (OPMHUPOBAHUU COBPEMEHHON HAYYHOHMECTO M POJIb CPEIH APYTUX €CTECTBEHHBIX
KapTuHbl Mupa. Cucrema OWosormdyecKuxHayk. [lepedancnsaTs pa3aensl OMOJI0TUH B
HaYK. COOTBETCTBHUE
lemoncmpayuu: c oObekTaMu u3ydeHus. HazpiBaTh
[ lopmpemuwr: Y. [{apBun, I'. Mennens, H. [BaxkHelimue oTpaciu OMOJIOTMIECKUX
K. Konpsuos, Ix. Yorcon u @. Kpuk. 3HAHUU U 3a/1a4U,CTOSIIUE TIEPET
Tabnuywl u cxemor: «MeTonpl mo3Hanuss  |oronorueit XXI B.
PKUBOMW TIPUPOJIBD»

1.2 MeTobl O3HAHUS 1 MeTobl TO3HAHUSA )KUBOM TTPUPO/IBI PackpbIBaTh CoAepKaHUE TEPMUHOB U

MMOHSTHN: HAYYHBIA METO, METObI
HCCIeJOBaHUA.

XapaKTepru30BaTh OCHOBHBIE METO/IbI
MMO3HAHUS KUBOW MPUPO/IbI: HAOJIOICHUE,
DKCIIEPUMEHT, OIMCAHUE, U3MEPEHHUE,
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Tabauywvt u cxemwvi: «MeTOIBI MO3HAHUS
PKUBOU IIPUPOIBDY.

Vlabopamopuvle u npakmuyieckue
padomoi:

[Tpaktuueckas padora Ne 1.
«/cnonb30BaHKE pa3IMUHbIX METOOBIIPU
M3y4eHUU OMOJOTUUECKUX

KJaccu(UKaus, MOIETMPOBAHKE,
CTaTHCTHYECKast 00pabOTKa JaHHBIX

00BEKTOB)
IToro yacos mo teme 2
Tema 2. 7KuBble cucTeMBbI M KX OPTraHU3AIUSA
2.1 |buomoruueckue 1 DKuBbie cuctembl (OMOCHCTEMBI) Kak PackpsIBaTh CoJiepKaHUE TEPMUHOB U

CUCTCMBI, IIPOLICCCHIN
X U3YUCHUC

MpeaMET U3yUeHUs OUOJIOTHH.

OTan4ne )KUBBIX CUCTEM

OT HEOpraHu4ecKkoil npupoasl. CBoMcTBa
OHoCHCTEM U UX pasHOOOpasue.
YPOBHM OpraHu3aii OMOCUCTEM:
MOJIEKYJISIPHBIM, OPTraHOUTHO-
KJICTOYHBI, OPTaHU3MEHHBIN,
MOMYJIALIMOHHO-BUAO0BOI,
DKOCHUCTEMHBIN (OMO-TCOICHOTUIECKHH ),
OorochepHBbIii.

Hayxu, uzydaromniye 6MoCUCTEMBI Ha
[Pa3HBIX YPOBHSIX OpraHU3AINH.
lemoncmpayuu:

Tabnuyst u cxemovr: «OCHOBHBIC
MIPU3HAKHU KU3HIW», «Y POBHHU

MOHSATUN: CHCTEMa, OMoornyeckas
CUCTEMA, PJIEMEHTHI CUCTEMBI, CTPYKTYypa
OHOCHCTEMBI, CBOMCTBA JKUBBIX CUCTEM,
OOMEH BEIlEeCTB, Pa3MHOKEHHE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
M3MEHYMBOCTD, Pa3/IpaXKUMOCTh,
HPHEPTr03aBUCUMOCTb, YPOBHU OpPraHU3ALNU
KU3HU (OMOCHCTEM).

XapakTepu30BaTh MPUHITUIIBI
OpraHu3anuyu OMOCHCTEM: OTKPBITOCTbD,
BBICOKAsl YIIOPSI0YEHHOCTD,
CaMOpETyJISIUs, UEPAPXUIHOCTD.
[lepeuncisiTh yHUBEPCAIbHBIE CBOMCTBA
PKUBOT'O: €JUHCTBO XUMUYECKOTO COCTaBA,
pa3apaXKuMOCTb, JIBUKECHHUE,

roMeocTas, poCT U Pa3BUTHE,
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Opra”Hu3anuu KUBOUIpupoas».Moaeib
Monekynsl JIHK

HAaCJIeACTBEHHOCTh, N3MEHYNBOCTD,
HBOTIOLIUS (TTPUCTIOCOOIICHHE

K M3MCHSIOIIMMCS yCIIOBUAM). [IpuBOInTH
MPUMEPBI OMOCUCTEMPA3HOTO YPOBHSI
OpraHu3alliyd ¥ CPaBHUBATH MPOSBICHUS
CBOMCTBKMBOTO HA Pa3HbIX YPOBHSX.
XapakTepu30BaTh OCHOBHBIE ITPOIIECCHI,
MPOTEKAIONINE B OMOCUCTEMAX:

O0OMEH BEIIECTB U MPEBPAIICHHE SHEPTHH,
CaMOBOCIIPOU3BEICHUE,CAMOPETYIISIIHS,
pa3BHTHE.

Cobronath npaBuiia 0€peKHOTO
OTHOIIICHHS K )KHUBOW MPUPOJIE

HToro yacoB 1o teme

1

Tema 3. XumMunuyeckuii cOCTaB M CTPOEHHE KJIETKH

3.1

XMMHUUYECKUN COCTAB
kieTkd. Boga n
MUHEpPaAIbHBIE COJTU

1

XUMHUYECKAN COCTAB KIECTKH. XUMUYECKHUE
PJIEMEHTHI:

MaKpO3JIEMEHTBI, MUKpOdJIeMeHThI. Bosia 1
MUHEpaJIbHbIE BEIIECTBA.

DYHKIIMU BOJIbl U MUHEPAJIbHBIX BEIIECTB
B KieTke. [TogaepxaHneocMOTHYECKOTO
Oasranca.

lemoncmpayuu:

/[uacpammul: «Pactipenenenue
XUMHUYECKHX DJIEMEHTOB B HE)KMBOU
npupojae», «Pacnpenenenne XuMUIECKUX

PackpbIiBaTh co/iep)KaHHE TCPMUHOBH
TIOHATHI: DIEMEHTBI-ONOTCHBI,
MaKpOIJIEMEHTBI, MUKPO3JIEMEHTHI;
MUHEpaJIbHBIE BEIIECTBA, MOJICKYJIa
BOJIbI KaK JUTIOJb, BOJOPOIHBIC CBSI3U;
ruapopUIbHBIE U TUAPODHOOHBIC
BEIIIECTBA.

Jloka3pIBaTh €MHCTBO JIEMEHTHOTO
COCTaBa KakK OJTHO U3 CBOWCTB JKHUBOTO.
Pacripenenath XUMUYECKHE DIIEMEHTHI
M0 TPYIIIaM B 3aBUCHMOCTH
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PIIEMEHTOB B KUBOU npupoje». Tabauys u
cxemvl: «IlepnoanueckasTadbauua
XUMHYECKUX IIEMEHTOBY,
«CTpOECHUEMOJIEKYJIIBI BOBI»

OT KOJIMYCCTBCHHOTI'O IPCACTABUTCIILCTBAB
OpTraHU3MC; XapaKTCPU30BaTh pOJIb
OTACJIBHBIX 3JICMCHTOB.

BBISBIISTE CBS3b MCKIY COCTAaBOM,
CTPOCHHNEM MOJICKYJIBI XUMHWYCCKOT'O
COCAMHCHUA U €TI0 (1)YHKLII/I$IMI/I B KIICTKC

3.2 |benxu. CoctaB u benku. CocTaB U CTPOCHUE OCITKOB. PackpbIBaTh CoJIep)KaHHE TEPMUHOB H
CTpoeHHE OETKOB IAMHUHOKHCIIOTBI — MOHOMEPHI OSITKOB. MOHSTHIA: OCTTKH, TTOJIMMEPBI, MOHOMEDHI,
HeszameHUMBIC U 3aMEHUMBIC AMUHOKHUCJIOTHI, TICTITHTHAS CBS3b,
AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIH MOJIMTICTITH/I, JICHATYpaITHs.
COCTaB. YPOBHU CTPYKTYPHI OCITKOBOM XapakTepru30BaTh OCITKH KaK KJIacc
MOJICKYJIBI (TIEpBUYHAS, BTOPUYHAS, OpPraHUYECKUX COCAMHCHUH;
TpeTUYHAs ¥ YETBEPTUYIHASI CTPYKTYpa).  [KIACCU(UIIUPOBATH UX IO CTPOCHUIO
XUMHUYECKHE CBOMCTBA OEIKOB. (rmobynsipHble U GUOPHUIUTSIPHBIC OCIKH),
buonornyeckue GpyHKINN OCITKOB. MEPEYNCIIATh U XapaKTepH30BaTh
/lemoncmpayuu: GbyHKIMN OEIKOB
Tabnuysl u cxemovl: «CTPOCHUEMOIIEKYJTBI
Oenkay.
Obopyodosanue. CBETOBOH MUKPOCKOTI,
MUKPOITPETTapaThl
3.3 |@epmeHTHI — depMeHTHI — OMOJIOTUYECKHE PackpbIBaTh COJIEpKAHUE TEPMUHOB U
Oronornyeckue KaTaau3aToPhI. MOHSTHI: (EPMEHTHI, AKTUBHBIN IIEHTD,
KaTan3aToPhI Ctpoenne GpepMeHTa: aKTUBHBIN IIEHTP,  [cyOcTpaTHas crielu@UIHOCTb,

cyOcTpaTHas cenu(pUIHOCTD.
KodepmenTsl. ButaMuHBI.
OTnmnuns GepMeHTOB

0T HEOPTAHMYECKUX KaTaINu3aTOPOB.

Ko(pepMeHTBI, OCITKH-aKTHBATOPHI HOCITKH-
WHTHUOUTOPHI.

YKa3bIBaTh OTJIUYUS (HEPMEHTOB

OT HEOPTaHMYECKUX KaTaJIN3aTOPOB.
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Vlemoncmpayuu:

Tabnuyer u cxemol: «CTpoeHUEPEPMEHTAY.
Obopyoosanue: obopynoBaHue 1Sl
NpOBEJICHNUA HAOMIOACHUN, W3MEpPEHUH,
HKCIIEPUMEHTOB.

Vlabopamopusle u npaKkmuyeckue
padomowi:

JlaGoparopnas pabora Ne 1. «M3yueHue
KaTATUTUICCKOW aKTUBHOCTH ()EPMEHTOB
(Ha mpuMepe amMuIa3bl

WA KaTayiasbl)y»

OOBICHATH POJIb PEPMEHTOB

B (DYHKIIMOHUPOBAHUU KUBBIX CHCTEM,B
MMPOMBIIJIEHHOCTH, B MEULIMHE,

B IIOBCEIHEBHOM >KM3HHU YEIOBEKA

3.4

Yraesonabl. JInmuael

YTeBoabl: MOHOCaXapuasl (TJTI0K03a,
prbo03a 1 1e30KCUpr003a), TUcaxapuIbl
(caxapo3a, JaKT03a) U TOJIMCaXapuIbl
(Kpaxmall, TIIMKOTEH, IEJUTI003a).
bronorndeckue PyHKIIUH YTIICBOIOB.
JIunuael: TpUrIUIEpUIbI, GOChHOTUIUIBI,
CTEPOUIBI.

['unpodunbHO-TUIPOPOOHBIE CBOKCTBA.
bronorndeckre GyHKIUN JTUTTHAIOB.
CpaBHEHHE YTIICBOJIOB, OCIIKOB U JIMITHIOB
KaK UICTOYHHUKOB SHEPTHUHU.
lemoncmpayuu:

Tabauywvl u cxemol. «YTICBOIBI»,
«JIummaery.

Obopyodosanue: 000pyI0BaHNE

PackpbIBaTh coiepaHue TEPMUHOB U
MOHSTHI: YIJI€BOJIbI, MOHOCAXAPHU/IBI,
ucaxapubl, OJMCAaXapU/Ibl, TIII0KO03a,
pubo3a, Ae30Kkcuprbdo3a, caxaposa,
aKTo3a, MaJbTO3a, HEeJITI003a
(kmeTyaTka), Kpaxmas, TIIMKOT€H; JIUITUIbI,
TPUTIULEPUIBI (GKUPBI, Macia),
dbochonmunuabl, CTEPOUIHI.
XapakTepu30BaTh YIICBOIbI, JIUIH IBIKAK
KJIACCOPTaHUYECKUX COECTMHEHUM.
KnaccudummpoBaTh yrieBOIbI U JIUITH]IBI
M0 CTPOCHUIO; IEPEUHUCIIATH (PYHKITHN
YTIEBOAOB U JIUIHJIOB.

CxeMatnuecku n3o0paxaTh CTPOEHUE
MOJICKYJI YTJIEBO/IOB, JIUTTU/IOB
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1Sl IPOBEJICHUS HAOJIIOICHUH,
M3MEPEHUH, SKCIIEPUMEHTOB

3.5 [HyxkneuHossie Hyxnennossie kucnotsl: JJHKu PHK. PackpbIBaTh COIEpKaHUE TEPMUHOB U
KUCJIOTBL. AT® HyxkneoTuibl — MOHOMEPHI HYKJIEMHOBBIX [MOHSTHUIL: 1€30KCUPUOOHYKIEHHOBAs
kucnot. Ctpoenue u pyukuuu JTHK. kucnota (JJHK), pubonykinennoBas
Crtpoenue u pynkuunPHK. ATO: kuciora (PHK), nykneorun,
CTpoeHue U QYHKIIUU. MOJIMHYKJICOTH IHAS 1IeTh
/[emoncmpayuu: (MOAMHYKIICOTHT), KOMILJIEMEHTApPHOCTD,
[ lopmpemor: Ix. YorcoH, @. Kpuk,M. dbynkiuu JIHK (xpanenue u nepenaya
Yunkunc, P. ®pankiuH. HACJIeICTBEHHOW MH(pOPMAIINH); BUIbI
Tabnuysl u cxemol: PHK (undopmanrionsas, TpaHcnopTHas,
«Hyxnennossie kucnotsl; [JHK», pubocomaibHas); ageHo3uHTpudochar
«buocuntes 0enka», «Ctpoernemonekynsl ((ATD), makpospruyeckas CBA3b.
ATD». XapaKTepru3upoBaTh HYKJICHHOBBIC
Obopyoosanue: CBETOBOW MUKPOCKOII, KHCJIOTBI KAK XUMHYECKHE COCUHEHUS U
MUKPOIIPENapaThl HOCHUTEJIM HACJIEeICTBEHHOW NH(pOpMaluu.
OTmeuaTh OCOOEHHOCTH CTPOEHUS
MOJIEKYJ HyKJIemHOBBIX KuciioT (JIHK,
PHK) u ATO.
CxemaTuyecku n300paxarb CTPOCHUE
HYKJIEOTH0B, MOJIEKYJ HYKJIEHHOBBIX
kucinor, ATD
3.6 [Mcropus U METOIbI [{uTosOrNst — HaykKa o KJIETKe. PackpbIBaTh COAEpKaHUE TEPMHUHOB U

M3y4EeHUS KIETKHU.
Knerounas teopus

KiieTouHas Teopust — mpumep
B3aUMOJICHCTBHS HIcH B (PAKTOBB HAYYHOM
MMO3HAHUH.

[MOHSTUI: KJIETKA, IIMTOJIOTHS;
PacCKpbIBaTh COAEPHKAHUE MOJIOKEHUMN

KJIETOYHOU TEOPUH.
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MeTobl U3yUYeHUS KIIETKHU.
VIemoncmpauuu: [ lopmpemboi.

A. JleBenryk, P. I'yk, T. [lIBann, M.
[[Ineitnen, K. bap, P. Bupxos.
Obopyodosanue. CBETOBOM MUKPOCKOTI,
MUKpOIIpEerapaTbl paCTUTEIbHBIX,
PKUBOTHBIX MOAKTEPUATIbHBIX KIIETOK;
[PUCYHKHU C MUKpOpOTOrpapusiMu
KJIETOK, MOJyYEHHBIE C TOMOIIbIO
CBETOBOTO U AJIEKTPOHHOTO MHUKPOCKOIIA

[lepeyucisTe U XapakTepru30BaTh
OCHOBHBIE METOJIbl U3yUCHHUS KIICTKU:
(IpUrOTOBJIEHUE CPE3OB,

OKpallMBaHUE, MUKPOCKOITUPOBAHUE,
[EeHTpU(YrupoBaHue, KyJIbTUBUPOBAHUE
KJIETOK U TKaHEH )

3.7

Kinertka
KaK IIeJIOCTHAs KUBas
CUCTEMA

KneTka kak 11eJ10CTHas )KUBasi CUCTEMA.
OO01mme mpu3HaKK KJIETOK: 3aMKHYTas
HapykHas MmemOpaHa, MmoJiekyisl JIHK kax
reHETUYECKUM anmapaT, CUCTEMa CHHTE3a
Oenka. TUIIBI KIETOK:

HYKApUOTUYECKAS] U POKAPUOTUYECKASL.
OCcOOEHHOCTH CTPOCHUS
POKAPUOTUYECKON KIIETKHU.

Krnerounas crenka Oakrepuii. CTpoeHue
DYKApUOTUYECKOM KIIeTKU. OCHOBHbIE
OTJINYUS PACTUTENBHOM, )KUBOTHOU U
rpudHOI KIeTKu. [loBepXHOCTHBIE
CTPYKTYpPBI — KIIETOUHAsI CTEHKA,
TJIMKOKAJIMKC, UX (PYHKITHH.
[[1a3maTudeckasimeMOpaHa, ee CBOMCTBa

U QYHKITUH.

PackpriBaTh cojiep)KaHHe TEPMUHOB U
MOHTHI: KJIETKU (dyKapuoTHYecKas,
MPOKApUOTUYECKAas ), TUTa3MaTHYeCcKas
MeMOpaHa (I1a3MalieMMa), TIIMKOKAJIUKC,
TPAHCTIOPT BEUIECTB (ITaCCUBHBIM,
AKTUBHBIN ), SHJIOIIUTO3 (daromuTos,
MUHOIIMUTO3), 9K30IIUTO3, KIIETOYHASICTCHKA,
HYKJICOU]I.

CpaBHUBATHh MEXKIY COOOM
PYKapUOTUUYECKUE U MPOKAPHUOTUUECKUE
KJIETKH; OTMEYaTh CXOACTBO U Pa3IHYUSIB
CTPOCHHH KIIETOK OaKTEepui,

PKUBOTHBIX, PACTEHUI U TpUOOB
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Vlemoncmpayuu:

[lopmpemuwi: A. JleBenryk, P. I'yk,T.
[[[Bann, M. llIneitnen, K. bap, P. Bupxos.
Tabnuyer u cxemol: «CTpoeHUe
DYKapUOTUYECKON KIETKN», «CTpoeHue
PKUBOTHOM KIIETKN», «CTpOeHUE
[PacTUTENIbHON KIeTKn», «CTpoeHue
MPOKAPUOTHUUECKON KIICTKU.
Obopyodosanue. CBETOBOH MUKPOCKOTI,
MUKpOIIpEnapaTbl PaCTUTEIbHBIX,
PKUBOTHBIX U OAKTEPHAITBHBIX KJIETOK

3.8

Ctpoenue
PYKapUOTHIECKOM
KJICTKU

[{uTomnazma u ee OpraHoU/IbI.
OnnoMeMOpaHHbBIE OPTaHOMIbI KJIETKH:
DIIC, anmapat ['os1b15KH, JIM30COMBI.
[ToyaBTOHOMHBIE OPTraHOU/ bl KJIETKU
MUTOXOHJIPUHU, TIIIACTUIBI.
[IpoucxoxaeHne MUTOXOHIPUM UILIIACTHU/IL.
Buabsimiactun.

HeMemOpaHHBIC OpraHOU bl KIICTKH
pPUOOCOMBI, KJIETOYHBIN LIEHTP,
[CHTPHUOJIU, PECHUYKH, )KTYTHUKHU.
DYHKIIMU OPTaHOUI0B KIIETKHU.
BxiroueHus.

S npo — perynaTopHbINA HEHTP KIETKU.
CtpoeHue saapa: sijaepHas 000J104Ka,
Kapuoruia3Ma, XpOMaTHH, SIAPBIIIKO.

PackpbIBaTh coiepaHue TEPMUHOB U
MOHTHI: IIUTOIJIa3Ma, OPTaHOUIbI,
hHAoIa3Marnyeckas cetb (II1C), anmapar
["01b1K1, TU30COMBI, BaKYOJIb,
MUTOXOHAPUH, IIACTHABI (XJIOPOTLIACTHI,
XPOMOTIIACTHI, IEHKOIIIIACThI), PUOOCOMBI,
MUKpPOTPYOOUKH, KIIETOUHBIAIICHTP
(LeHTpocoMa), peCHUYKH,

PKT'YTUKH, BKIIOYCHHUS, SAPO, sAepHas
000JI04Ka, KapuoIia3mMa, XpOMaTHH,
STPBIIITIKO, XPOMOCOMBI.

OnuceiBaTh CTPOCHHUE DYKAPUOTHIECKOM
KJIETKH 110 U300paKeHUSIM U

Ha MUKpOTIperapaTax;
KJIACCU(DUITMPOBATH OPTAHOWIBI
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XpomocoMmbl. TpaHCIIOPT BEIIECTBB
KJICTKE.

Vlemoncmpayuu:

[lopmpemur: A. JleBeHryk, P. I'yk,T.

Tabnuyst u cxemol: «CTpoeHue
PYKaApUOTUYECKOHN KIETKU», «CTpoeHue
PKUBOTHOM KIIETKN», «CTpOeHUE
[PacTUTENIbHON KIeTKn», «CTpoeHue
MPOKAPUOTHIECKON KIICTKU,

CBETOBOW MHKPOCKOIT, MHKPOIIpEIIapaThl
[PACTUTEIIBHBIX U

PKUBOTHBIX KJIETOK. Jlabopamopuvie u
npakmuyueckuepaoomol:

JlaGoparopnas pabota Ne 2. «3yuenue
CTPOCHHS KJICTOK PACTEHUH, )KUBOTHBIX
OakTepuii o MUKPOCKOIIOM Ha TOTOBBIX
MUKpOITperapaTax U UX OIMUCAHHE)

[[[Bann, M. llIneitnen, K. bap, P. Bupxos.

«CTtpoeHue sizpa kietkuny. Obopydosanue:

B 3aBUCHMOCTH OT OCOOCHHOCTEH UX
cTpoeHus (0IHOMEMOpaHHbIE,
ByMEMOpaHHbIE, HEMEMOpPAHHBIE);
OMUCHIBATh (PYHKIIMHU KaXJIO0T0 OpraHouaa
B KJIETKE.

XapakTepu30oBaTh KJIETOYHOE SAPO KaK
MECTO XpaHeHus, nepeaaun (yJIBOCHHE
XpOMOCOM) U peasu3aluu

(TpaHCKPUIMIHMS) HACTIEICTBEHHOM
nH(pOpMaIMK KIIETKH.

[lepeducisaTh U ONMUCHIBATH KOMITOHEHTHI
syipa U X QyHKIINH;

CxeMaTu4HO M300pakaTh CTPOCHUE
PAaCTUTEIIBHOM U )KUBOTHOMU KJICTKH.
OOBSACHITH OMOJIOTMYECKOE 3HAUCHHE
TPaHCTIOPTA BEIIECTB B KIIETKE

1Toro 4acoB mo TemMe

8

Tema 4. ’KuzHeaessTeJILHOCTH KJIETKH

4.1

(OOMeEH BEIIECTB.
IInacTrmueckuii oOMeH.
DoTOCUHTE3.
XeMOCHHTE3

2

OOMEH BelIeCTB, U METa0OJIH3M.
Accumuisinus (IacCTUYECKUl 0OMEeH )u
TUCCUMUIIATINS (DHEPTETHICCKUI
00MEH) — JBE CTOPOHBI €IUHOTO

PackpbiBaTh COiEpKaHNE TEPMUHOB U
MOHSTUI: OOMEH BEIIECTB U MPEBpAILCHHE
BHEPTrUH (METa0OIU3M),

ACCUMMJIALIMS, TIACTUYECKUM OOMEH,
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npouecca Merabonu3ma. Ponb  3aKOHOB
COXpaHEHUS BEUIECTBA U YHEPTUU

B MOHMMaHUU MeTaboiau3Ma. TunbloOMeHa
BEILIECTB: aBTOTPOQHBIH 17|
reteporpodHubiii. Ponp  depmeHTOB B
0OMEHEe BEeILECTB U MPEBpAIICHUH dHEPrUU
B kieTke. DoTocuHTes.

CreTtoBas u TeMHOBas (pa3bl (OTOCUHTE3RA.
Peakiuu ¢portocunreza. 2 PeKTUBHOCTH
dboTocuHTE3A.

3HaueHue (HOTOCUHTE3A AJIS KU3HH HA
3emuie. BausiHue ycinoBuil cpefsl

Ha OTOCHUHTE3 U CIOCOOBI MOBBILIEHUSETO
[IPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.
XeMOCUHTE3. XEMOCUHTE3UPYIOIINE
OakTepun. 3HaYCHUE XEMOCHHTE3a IS
PKU3HU Ha 3eMiie.

lemoncmpayuu:

[lopmpemor: K. A. Tumupsizes.

Tabauywvl u cxembl: «XITOPOILIACTY,
«DoToCUHTE3»

TMCCUMWISIIUS, SHEPTETUYECKUM OOMEH,
dboTocunTes, PoTONU3,
dbochopunupoBaHue, MepeHOCUUK
MPOTOHOB, XEMOCUHTE3.

OmnuceiBaTh (OTOCUHTES, MPOIECCHI,
[MPOTEKAIOIINE B CBETOBOM U TEMHOBOM
dbaze.

BbISIBIIATS TPUUYUHHO-CIICICTBEHHBIE CBSI3U
MEK1y MOTJIOIIEHUEM COJIHEUHOMIHEPTUU
XJIOPOPUIIOM U CHHTE30M MOJieKyaT ATO.
CpaBHUBATh UCXOJIHBIC BEILIECTBA,
KOHEYHBIC TPOTYKTHI U YCIOBUS
[MPOTEKAHUS PEAKIIUI CBETOBOU U
TeMHOBOM (ha3bl poTocHHTE3A;
CpaBHuBaTh (HOTOCUHTE3 U XEMOCHHTE3.
OnenuBath 3HaUeHUE HOTOCUHTE3A U
XEMOCUHTE3A JIJIs1 )KU3HU Ha 3eMJie

4.2

DHEPreTHIECKUHOOMEH

JHEPreTUUeCKUii OOMEH B KIIETKE.
Pacuiennenne BemecTs, BBIACICHUE U
AKKYMYJIMPOBAHUE YHEPTUU B KIIETKE.
JTarbl YHEPTETUUYECKOTO 0OMEHA.
['mukonn3. bpoxeHnen ero BUIbL.

PackpbIBaTh CoepKaHUE TEPMUHOB U
MOHSITHI: DHEPTeTUICCKUN OOMEH,
TJIMKOJIU3, MOJIOYHOKHUCIIOE OpOXKEHHE,
CIHPTOBOE OpOXKEHNE, OMOIOrHYECKOe
OKHCIICHUE, KIJIETOYHOE JIbIXaHHUE,
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KucnopoaHoe okuciieHue, Win

dbochopunupoBanue.
SHEPreTUYecKOro 0OMeHa.
Vlemoncmpayuu:
Tabnuyvt u cxemol: « TUIBITATAHUSY,
«MeTabonuszm», « MUTOXOHIPUSY,
«JHEPreTUYECKUI 0OMEH»

D¢ hHEeKTUBHOCTH

JUCCUMMUIIALINA, q)epMeHT.

KJIETOYHOe  JbIXxaHue.  OKHCIUTENIbHOEXapakTepu30BaTh OOMEH BEIIECTB U

peBpallleHue SHEPTUU (METabO0IN3M )KaK
OJTHO UX CBOMCTB KHUBOTO.

[lepeyucnsaiTe 0COOCHHOCTH
MIACTUYECKOI0 U SHEPTeTUYECKOrooOMeHa
B KJIETKE; YCTaHaBJIMBATh B3aUMOCBS3b
MEXIY HUMU.

Pa3nuyaTh TUIIBI OOMEHA BEIECTBB
KJIETKE: aBTOTPOHBIN U TeTepOTPOHBII.
OnuceIBaTh 3TAIbl YHEPTETUYECKOTO
oOMeHa (MOArOTOBUTEIBHBIH,
OECKUCIOPOIHBIN, KUCIOPOIHBIN )1
CpaBHHUBATh X MEX]Y COOO.
XapakTepU30BaTh pEAKLUUN IITUKOJIN3a,
OpO>KeHMsI, KIIETOYHOTO JIbIXaHMUS;
BBISIBIIATH IPUUMHHO-CJIEICTBEHHBIE CBSA3U
MEKy TJIMKOJIU30M, KIIETOYHBIMIBIXaHHEM
W CUHTE30M MOJIEKYJ1 ATO.

CpaBHuBaTh 3(PPEKTUBHOCTD
OECKUCIOPOIHOTO UKUCIOPOIHOTOATAIOB

4.3

buocuuTes Oeska

Peakuyun MaTpuyHOrO CHHTE3A.
["enetuueckas nuadopmanus u JTHK.
Peanuzanus reHetndeckou
WH(GOPMAITIH B KIETKE.

PackpbiBaTh CcOJEp)kaHUE TEPMHUHOB W
MOHSATUIN: TE€H, TC€HETUUYCCKHMHA  KOJI,
MAaTPUYHBIN CUHTE3, TPAHCKPUIILIHS,
TPAHCISALMSA, KOJOH, aHTUKOJOH,
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['eHeTHUECKUI KOJ MEro CBOMCTBA.
Tpanckpunuus — matpuusblidi cuaTe3 PHK.
Tpancsiius — 6uocuHTe3 OenKa. ITarbl
rpancisiuuu. KogupoBaHue aMUHOKHUCIIOT.
Ponb pubocomMB OnocuHTe3e Oelka.
Vlemoncmpayuu:

[ lopmpemuwr: H.K. Kosb1i0B.

Tabauywvt u cxemor: «Ctpoenue JITHK»,
«CtpoeHue u PyHKIIMOHUPOBAHKE TCHAY,
«Cunres O0enkay, «Pemmukanus [JTHK»,

«[ eHeTHUECKUN KOI.

Obopyodosanue.: MOJICTTU- allTUIMKAIIUH

«Y nsoenue JIHK u tpanckpunuusy»,
«buocunres Oemka»

pubocoma, IeHTpaIbHas 10TMa,
MOJICKYJIsIpHasi OMOJIOTHSI.

OnpeaensiTh CBOMCTBA TEHETHYECKOTO
KOJ1a (TPUILIETHOCTh, OJTHO3HAYHOCTb,
BBIPOK/ICHHOCTh, YHUBEPCATBLHOCTb,
HETEePEKPbIBAEMOCTh, HEIIPEPHIBHOCTB ).
OrnuchIBaTh ATAlbl peaanu3aluu
HAaCJIeJICTBEHHOM HH(OpMaIINK B KJIETKE.
CpaBHUBATh PeakIIMd MaTPUIHOTO
cuntezamosiekysn PHK u 6enka B kietke

4.4

Hexknerounsie hopmbl
PKU3HU —BHPYCHI

Hexknerounsie (OpMbI 5KHU3HU — BUPYCHI.
VcTopust OTKPBITHS BUPYCOB

(. W. ViBanoBckwmii). OcobeHHOCTH
CTPOEHUS U )KU3HEHHOTO ITUKJIa BUPYCOB.
baktepuodaru. bonesnn pactenuii,
PKUBOTHBIX M YETIOBEKA, BHI3HIBAEMBIC
BUpycamu. Bupyc nummyHonedummra
yenoBeka (BUY) — Bo3oynutens CITNa.
OOpatHas TPAaHCKPUIILIKA, PEBEpTa3a U
uHTerpasa. [Ipodunakrtuka
[PacCIpOCTPaHECHHS BUPYCHBIX
3a00JIeBaHUH.

PackpbIBaTh COJCp)KaHUE TEPMUHOB H
MOHSATHI: BUPYC, BUPYCOJIOTHS, KarlCHI,
OakTepuodar, BUpyc UMMYHOAeDHUITUTA
yesoBeka (BMIY), oHKOreHHbIE BUPYCHI.
XapakTepu30BaTh BUPYCHI KaKk
HEKJICTOUHYIO (hOPMY JKU3HU; OCOOCHHOCTH
CTpOCHUS U

PKU3HENIEATETbHOCTH BUPYCOB. OTIMCHIBAThH
PKU3HEHHBIN ITUKI BUPYCOB
UMMYHOIe(DUIINTA YeTOBEKa; pa3IndaThHa
pucynkax BTM ((Bupyc TabadHOii
Mo3aukH), bakrepuodar, BUY.
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Vlemoncmpayuu:

[ lopmpemur: ]1. 1. IBaHOBCKUM.
Tabnuyel u cxemol: «Bupycei»,
«bakrepuodarn»; «CtpoeHue u
PKU3HEHHBIN UK Bupyca CIIN/1a,
OakTepuodaray.

Obopyoosanue: Mmoaenb cTpykTypbl JTHK;
MarHUTHAsI MOJIEIb-aNIUTMKaIUs
«CTpOoeHHE KIETKU

OOOCHOBBIBaTH U COONIOAATH MEPHI
NpO(HUIAKTUKN PACTIPOCTPAHEHUS
BUPYCHBIX 3a00JIeBaHUM (pecriupaTOpHbIE,
KEITY0YHO-

KUILIEYHbIE, KeneBoi snuedanut, BUY-
MH(DEKIHS)

1TOro 4acos 1o reme 6

Tema 5. PasMHOkKeHHEe 1 UHAUBUAYAIbH

0€ pa3BUTHEC OPraHu3IMoB

5.1 DKu3HEeHHBIH UK 1
KJIeTKH. /leieHune
KJIETKH. MUTO3

KieTouHbIN UK, WK )KU3HEHHBINA ITUKIT
KkieTku. MaTepdasza u MuTo3.

[Tporieccel, npoTekaromue B uHTEpdase.
Peruukanus — peakuusi MATPUYHOTO
cunre3a JJHK. Ctpoenue xpomocom.
XpOMOCOMHBIN HA0Op — KAPHOTHII.
JIMTITONAHBIN Y TanjIouIHBIN
XPOMOCOMHBIE HA0OPHI. XPOMATH/IBI.
[{rTOJIOTHYECKME OCHOBBI Pa3MHOKEHHSH
VHIVUBUAYaIbHOTO PA3BUTHS OPraHU3MOB.
Jlenenue xkimeTkn — Mmuto3. CTalu MUTO3A.
[Ipouecchl,

[MPOUCXOISIIIAE HA PA3HBIX CTATUAX
MHUTO3a. BHOJIOTHUEeCKU CMBICT MUTO3A.
[[porpamMmupyemasi rTuOeb KJIETKH —
aroITo3.

PackpeiBaTh coJiepKaHUE€ TEPMUHOB U
MOHSTHI: KJIETOYHBIN ITUKJI, HHTEep(a3a,
peayIUIMKALUs, XpOMOCOMa, KapuOTHII,
raruIOUIHBIN, TUTUIOUIHBIN XPOMOCOMHBIN
HAOOp, XPOMATH/IbI; MUTO3 €r0 CTaIUH:
npodasa, metadasza,anadasa, renodasa.
OnuchIBaTh JKU3HEHHBIA UK KIETKU;
MEPEYUCIISITh U XapaKTEpPHU30BaTh MEPUOIbI
KJIETOYHOT'O [IUKJIa, CPABHUBATH UX MEXY
co00ii.

OnuchIBaTh CTPOEHUE XPOMOCOM,
KApUOTHUIIOB OPraHU3MOB, CPAaBHUBATh
XPOMOCOMHBIE€ HA0OPBI KIIETOK.
CpaBHUBATH CTaIMM MUTO3A.

Pa3nuuath Ha MUKpoIpenaparax
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Vlemoncmpayuu:

Tabauywvl u cxemol. «KIAETOUHBIN UK,
«Permukanus [JHK», «Ctpoenue
XpPOMOCOMBI», «MUTO3; MarHUTHAs
MOETb-aNTUINKALMS «J{eleHne KIETKU;
Mojienb JJHK.

Obopyodosanue: CBETOBOH MUKPOCKOT U
MUKporpernapat «KapuokuHes B KJIETKax
KOpEITKa JIyKa.

Vlabopamopnusle u npaKkmuyecKkue
padomoi:

JlaGopatopHas pa6ota Ne 3.
«Habnroenrne MuTO3a B KJIIETKaxX
KOHYMKA KOPEIIIKa JIyKa Ha TOTOBBIX
MUKpPOIIpENapaTax»

Y PUCYHKaX CTaJuy MUTO3A.
PackpbIBaTh OMOJIOTMYECKHUI CMBICIIMUTO32

5.2

DOopMBbI PA3MHOKEHHUS
OpraHU3MOB

dopMBI pa3MHOKEHHUS OPTAaHU3MOB:
OecI010€ U MOJIOBOE.

Bupl 6ecrionoro pa3MHOKEHHUS: ACICHUE
HaJBO€E U IOYKOBAHUE OJIHO-

1 MHOTOKJICTOYHBIX, CITOPOOOPa30BaHKE,
BEreTaTHBHOE Pa3MHOKCHHE.
IcKkycCTBEHHOE KIIOHUPOBAHUE
OpraHu3MOB, €ro 3HAYCHUE
TJISICEJICKIIMH.

[lot0BOE pa3sMHOXKEHHUE, ETOOTINIUSOT
Oecmooro.

lemoncmpayuu:

PackpbIBaTh cojiep:kaHue TEPMUHOBU
MOHSTHI: pa3MHOXEHUE, KIIOH, TIOJIOBBIC
KJIETKU (TaMEeThI),

SIMIIEKJIeTKA, CTIEPMAaTO30M 1, 3UTOTa,
NeIeHNe HaJIBOEe, TOYKOBAaHUE,
criopynsanusi, pparMeHTanus,
BEr€TaTUBHOE Pa3MHOXKEHUE, CEMEHHOE
pa3MHOKEHHE, OIbUICHUE, TBOITHOE
OIIOZJOTBOPEHUE, MOJIOBBICIKEIE3BI,
CEMEHHUKH, SUYHUKH, OTUIOJOTBOPEHUE
(HapyxHOE,

BHYTPEHHEE).
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Tabnuyet u cxemol: «POPMBI
[Pa3MHOXXEHUS OPraHUu3MOB», «/IBoliHOE
OIUIOIOTBOPEHUE YIIBETKOBBIX PACTCHUIY,
«JleneHue KIETKH

OaxTepun», «BeretaTuBHoe
[Pa3MHOXKEHUE pacTeHui», «CtpoeHue
ITOJIOBBIX KJIETOK»

XapakTepu30BaTh 0COOCHHOCTH

W 3HaYeHUE OECIOJI0T0 U TOJIOBOTO
crioco00B Pa3MHOKEHHUS.

BoiensTe BUAbl 6€CI0I0T0
Pa3MHOXCHUS; BBISIBIISITH B3AaUMOCBSI3H
MeXy hopMaMu U criocodamu
pPa3MHOXCHUS, U UX OMOJIOTHYECKUM
3HAYCHHUEM.

BnaaeTs mpruéMamMu BereTaTHBHOTO
pPa3MHOXCHUS KYJIbTYpPHBIX pacTCHUMN(Ha
prUMepe KOMHATHBIX ).
XapakTepu30BaTh MOJOBBIC KIICTKU:
STUIICKJICTKH, CIICPMaTO30HU/IbI;
BBISIBJIATH OCOOCHHOCTH

UXCTPOCHUS

0.3

Metio3s

Meito3. Craauu wmebosa. IIpouecchs,
MPOUCXOAAIIME Ha CTaauax Meio3a.
[loBeieHME XpOMOCOM B MEHNO3€E.
Kpoccunrosep. buonornuecknii CMbICIN
3HA4YCHUE MEKo3a.

lemoncmpayuu:

Tabauywvl u cxemol: «JleneHUEKICTKNY,
«Meio3».

Ob6opyoosanue: monens JIHK; maruutHas
MO/IEITb-alTUTMKAIUS

«JleneHune KIeTKn»

PackpbIBaTh COJIEpKAHUE TEPMUHOB U
MMOHSTHI: MEM03, KOHBIOTALIUS XPOMOCOM,
MepeKpeECT (KPOCCUHTOBEP )XPOMOCOM,
raMeThl.

XapakTepu30BaTh MEMO03 Kak Crocod
KJICTOYHOTO JEJICHUS; OUCHIBATh MEWO03 MO
CTaausiM; CpaBHHUBAThb CTaJAUM Meilo3a u
MUTO3A.

Pa3znuuaTh Ha pUCyHKax CTaJUU MEN03a;
pPacKpbIBaTh OMOJIOTUYECKOE 3HAUCHHE
Mei03a
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5.4

O6pazoBanue u
[Pa3BUTHE MTOJIOBBIX
KIIETOK.

["amerorenes — nporecc o0pa3oBaHus
MOJIOBBIX KJIETOK yKUBOTHBIX.
[lo10BBIE JKENE3BI; CEMEHHUKU U

PackpbIBaTh colepKkaHUE TEPMUHOB U
[MOHSTHN: TaMETOI€HE3, CIIEPMATOI€HE3,
OOT€HE3, CIIEPMATO30HU/I, AKPOCOMA,

Orm1010TBOpEHUE ssmaHuKd. OOpa3oBaHUE U pa3BUTHE SIIEKIIETKA, TTOJISIPHBIC TEJIbIIA.
MOJIOBBIXKJIETOK — TaMeT (criepmMaTo30u, |[XapakTepu3oBaTh OCOOCHHOCTH
STMIIEKJIeTKAa) — CIIEpPMATOreHEe3 U OOTeHEe3. [FaMEeTOTeHe3a Y )KMBOTHBIX M €T0 CTauu;
OcoOEHHOCTH CTPOCHUS [10JIOBBIE KJIETKH )KUBOTHBIX H OIIMCHIBATH
STMIIEKIJIETOK U CTIEPMaTO30HUI0B. MPOIIECC UX PA3BUTHUS.
OnnonorBopenue. [lapreHorenes. CpaBHUBATH CIIEPMATOT€HE3 U OOTEHE3.
/lemoncmpayuu: OmnuchIBaTh OIJIO0TBOPEHHE,
Tabauywvl u cxemor: «IIpsMoen HenmpssMOe |[OMOJIOTUYECKOE 3HAUEHHE
paszBuTuey, «['ameTorenes OTIOOTBOPEHHUS
Y MJIGKOTTUTAIOIINX B YETIOBEKa.

Obopyodosanue.: Mojiellb MeTadazHOM
XPOMOCOMBI, MUKPOCKOTI,
MUKpoTipernapaThl «CriepMaTo30HU bl
MJIEKOITUTAIOIIETOY, «SIHIeKIeTKa
MJIEKOITUTAIOILIET 0.
VlabopamopHuble u npakmuueckue
padomoi:
JlabopatopHas padota Ne 4. «3yuenue
CTPOCHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKPOIIpEIiapaTax»

5.5 MumuBupyambpHOE NHauBUyanbHOE pa3BuTHE (OHTOreHe3). |(PackpbIBaTh coAepKaHUE TEPMUHOB U

[pa3BUTHE OPTraHU3MOB

OMOpHOHATBLHOE pa3BUTHE (IMOPHOTEHE3).
JTarbl YMOPUOHATHHOTO
Pa3BUTHSI Y TO3BOHOYHBIX KUBOTHBIX:

MOHATHI: OHTOT€HE3, SMOPHUOTEeHE3,3UT0Ta,
npobsieHre, 0J1acCTOMEPHI,
MOpyJia, Oj1acTysa, 0J1acToIeb,
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Npo0OJIeHNe, racTPYJISLMS, OPraHOTeHES.
[TocTamOpuoHaibHOE pa3BUTHE. TUIIBI
MOCTAIMOPUOHAIBHOTO Pa3BUTHSL:

npsiMoe, He IpsiMoe (JINYUHOYHOE).
BnusiHue cpenbl Ha pa3BUTHE OPTaHU3MOB,
(baKkTOpBI, CIIOCOOHBICBHI3HIBATH
BPOXK/ICHHBIE YPOJCTBA.

PocT u pa3Butue pacrenuii. OHTOTeHE3
[[BETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH,
CTaluy Pa3BHUTHU.

lemoncmpayuu:

Tabnuywvl u cxemwvl: «OCHOBHBIE CTAIUU
oHTOreHe3ay, «[IpsiMoe u Henpsamoe
pa3BuTHE», «JIBOIHOE OIUIOOTBOPEHNE
YIIBETKOBBIX PacTEHUN»

racTpyJia, HelpyJa, OpraHOTeHE3;
3apOJIBITIICBBIC IUCTKU: SIKTOJEPMA,
Me30/IepMa, SHTOJIEPMa;
MOCTIMOPHUOHAJIBHOE PAa3BUTHE: MPSIMOEH
HEeNpsMOoe (JTUYMHOYHOE); MeTaMop o3,
Meracropa, MUKpPOCTIOpa, TbLIbIIEBOC
3epHO, CIICPMHUH, 3aPOIBIIIEBbIN MEIIIOK,
TBOITHOE OTUIOZOTBOPEHHUE.

OnpenensTes 3Tanbl SMOPUOHATIBEHOTO
pa3BHUTHSI XOPJIOBBIX HA CXeMaX U
rpernaparax ¥ OMUChIBATh MIPOIIECCHI,
MIPOUCXOIAIINEC HA KaXKOM JTarle.
CpaBHUBATH MTEPUOJIBI OHTOTCHE3a;IPSIMOE
U HETIPsIMOE (JTMYMHOYHOEC)
MOCTAIMOPHUOHANIBHOE PAa3BUTHE, 3aPOIBIIIH
YeJIOBEKa U JIPYTUX XOPIOBBIX.
OOBIICHATH OMOJIOTMYECKOE 3HAUCHUE
pa3BUTHS C METaMOP(HO30M;
OTPHUIIATEIHLHOE BIUSIHUE aJTKOTOJIS,
HUKOTHHA U JIPYTUX TEPATOTCHHBIX
(bakTOpOB Ha pa3BUTHE 3aPO/IbIIIA
JeJI0BeKa.

OnuceiBaTh NpOLECC TIBOWHOTO
OTLIOIOTBOPEHHUS Y IIBETKOBBIXPACTCHHIA

1Toro 4acoB mo TemMe

5

Tema 6. HacjiecTBEHHOCTh M H3MEHYHBOCTH OPTaHU3MOB

40




6.1

I'eHeTHKa — Hayka
0 HACJIEICTBEHHOCTHUH

[Ipenmer u 3anaun reHeTUKU. Posib
[[UTOJIOTUU U SMOPUOTIOTUUB CTAHOBIICHUU

PackpbIBaTh coaepx’aHue TEPMUHOB U
MOHSTUIN: T€H, TE€HOM, T€HOTHM, ()EHOTHTI,

M3MEHUYUBOCTU reHeTuku. Bxian XpPOMOCOMBI, aJlIeJIbHbIE T€HbI (aJUIeIN),
[POCCUNCKUX U 3apyOEIKHBIX YUCHBIX B FOMO3UI0Ta, TETEPO3UTr0Ta, TOMUHAHTHBIN
pa3BUTHE F'€HETUKU. MeToAbl TEHETUKU  [IpU3HAK (T€H), PELeCCUBHBIN MPU3HAK
(ruOpUI0IOrMYECKUM, IIUTOTEHETUUECKUH, (TeH), YucTast JIMHUS, THOPU/IL.
MOJICKYJISIPHO- T€HETUYECKUH ). [lepeuncisaTh U XapaKTeprU30BaTh METOIbI
(OCHOBHBIE TEHETUYECKUE TTOHATHSI. FCHETUKH: THOPUJIOTOTUUECKUH,
['eHeTHYeCKasi CHMBOJIMKA, UCTIOJIb3yEMasl [IUTOT€HETUYECKU, MOJIEKYJIISIPHO-

B CXeMaX CKpeluBaHuil,/Jemoncmpayuu: [T€HETUYECKUN; TOMUHAHTHBIE U
[ lopmpemur: I'. Mennens, T. Mopran,H. |peneccuBHbIE IPU3HAKY PACTEHUHN U
. Basunos, C. C. UeTBepHKOB, PKUBOTHBIX.
H. B. TumodeeB-PecoBckuid. [To1p30BaTHCA TEHETUUECKOU
Obopyoosanue: MOACIb- aNITUTMKAIUS TEPMUHOJIOTUEN U CUMBOJIMKOM 1Sl
«MOHOTUOPHUIHOE CKPEIIMBAHUEY, 3aMUCU TEHOTUITUYECKUX CXEM
repOapuii «I'0OpoxX MoceBHOM» CKpELIUBaHUS

6.2 [3akoHOMEpHOCTH 3aKOHOMEPHOCTH HacJie10BaHUs PackpbIBaTh COAEPKAHNE TEPMUHOBH

HAaCJIeI0BaHUs [IPU3HAKOB, YCTAHOBJICHHBIE MOHSITHIA: MOHOTHOPHIHOE

[IPU3HAKOB. [". Menaenem. MoHOTuOpUIHOE CKpelrBaHue, PEHOTUITUYECKHIE TPYIIIIHI,

MoHoTuOpuIHOE CKpeniuBaHue. 3aKOHEIMHOOOpa3us rUOPUI0JIOTUYECKUI METOM, YHCThIE

CKpEIIMBaHUE ruOpuI0B MepBOTo MoKoyieHus. [IpaBuino  TuHUUM, JOMUHUPOBAHUE TEHOB(IIOJIHOE,

NTOMUHUPOBAHHUS. 3aKOH PACIICTICHUS
[IPU3HAKOB. | MIOTE3a YHCTOTHI IaMET.
[lomHOEN HEMOJIHOE TOMUHUPOBAHUE.

HEIOJIHOE), paculeIIeHUE
B IOTOMCTBE.
OnuceIBaTh METOIMKY MPOBEICHUS
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Vlemoncmpayuu:

[ lopmpemur: I'. Mennens.

Tabnuyer u cxemol: «MoHOrHOpHUIHOE
CKpEILMBAHUE U €70 IUTOT€HETUYECKAs
OCHOBa», «3aKOH PACIIECIUIEHUS U €TO
[IUTOT€HETUYECKAS] OCHOBAY, «3aKOH
YUCTOTBI TAMET.

Obopyodosanue:

MoIeN-anTuiKau « MoHOruopuiHoe
cKpelrBaHue», «HenomHnoe
NTOMUHHUPOBaHUE», repoapuii «I opox
[IOCEBHOMN»

[". MeHaemeMOonbITOB M0 U3YYEHUIO
HACJIEOBAHUS OJHOM Mapbl IPU3HAKOBY
ropoxa IOCEBHOTIO.

PackpbIBaTh COJEpKAHUE 3aKOHOB
eAMHO00pa3usi THOPUIOB IEPBOTO
[MOKOJICHUS U 3aKOHA PaCILEIUICHUS.
OOBSCHATH TUIOTE3y YUCTOTHI TaMeT.
3anuchIBaTh CXEMbl MOHOTHOPHTHOTO
CKpelIMBaHUs, OOBSICHSATh €ro
[IUTOJIOTUYECKHUE OCHOBBI U pelIaTh
FCHETUYECKUE 3a/1a41

Ha MOHOTHOPUJIHOE CKpEIIMBaHUE

6.3

JlurubpuaHoe
CKpEIIBaHUE.
3aKOHHE3aBUCHMOTO
HacJIeJOBAHUS
PU3HAKOB

JluruOpuaHoe CKpenBanme. 3aKoH
HE3aBHCHUMOTO HACIIEIOBaHUS
npu3HakoB. [[uToreHeTH4ecKkue OCHOBBI
MUTHOPUIHOTO CKPEIIMBAHMUS.
IAHATU3UPYIOIIEE CKPEIIMBAHUE.
Vcrionb3oBaHue aHATM3UPYIOIIETO
CKpEIIMBaHUS ISl ONIpe/IeNIeHNs TeHOTHIIA
0CcOoOM.

lemoncmpayuu:

[lopmpemur: I'. Menaens. Tabauyvt u
cxemol: «JIurnOpUIHOECKPEIIMBAHUE,
«{uTonornyeckue

OCHOBBI TUTHOPUTHOTO CKPEIITUBAHUS.
Obopyoosarnue.: MOACTb- aNITITAKAIIAS
«/IurnbpuaHoe CKpenuBaHue)

PackpbeiBaTh coaepKaHUE€ TEPMUHOB W
MOHSATUN: JUTHOPUIHOE  CKpEIIMBaHUE,
aQHAJIM3UPYIOIEE CKPEIIMBaHUE.
OnuceiBaTh ONBITH . Mennens

10 U3YYEHUIO HACJIEIOBAHUS ABYX Map
MPHU3HAKOB Y TOPOXa MOCEBHOTO.
PackpbIBaTh cojiep)kaHrEe 3aKOHa
HE3aBUCUMOTOHACJIEIOBAHUS IPU3HAKOB.
[[pyuMeHAT, MATEMATUYECKUN PACUET C
[MOMOIIBI0 METOA MEPEMHOKEHHUS
BEPOSITHOCTEN U 3AITUCH C MOMOIIBIO
(hEHOTUITNYECKUX PATUKATIOB

pacIICIUICHUs MPU3HAKOB Y TOTOMKOBITIO
(EeHOTHUIlY U TEHOTHILY.

3amuchIBaTh CXEMbl TUTHOPHUIHOTO
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CKpEIIMBaHUs, OOBSICHATH €r0
[IUTOJIOTUYECKUE OCHOBBI UPEIIATh
reHeTUYeCKHe 3aJ]a4l Ha TUTMOpHUIHOE
CKpEILMBAHUE

6.4

CrierJIEHHOE
HACJIEIOBAHUE
MPU3HAKOB

CuermieHHOe HacleI0BaHUE PU3HAKOB.
Pabota T. MopraHna no cuerjieHHOMY
HacJie10BaHuIo reHoB. Hapyienue
CLEIUICHHS TEHOB B PE3YJIbTATe
KPOCCHHIOBepa. XpOMOCOMHas TEOPUS
HACJIeICTBEHHOCTH.

['enetnueckue kapTol. Jemoncmpayuu:
llopmpemur: T. Mopran. Tabauyul u
cxembl: «Meno3y,

«['eHeTHYECKHE KapThl pACTEHUH,
PKUBOTHBIX M YEJIOBEKaY,
«B3anmojeficTBrE aieIbHBIX TEHOBY.
Obopyoosanue.: MUKpoTIpeniapaT
«JIpo3oduina» (Hopma, MmyTariuu (HopMbl
KPBUTHEB M OKPACKH TeJa), MUKPOCKOTI,
Moenb-antuinKanus «llepexkpéct
XPOMOCOM.

Vlabopamopuvle u npakmuyeckue
padomul:

JlaGopatopnas padota Ne 5. «3yuenue
PE3yIHTATOB MOHOTHOPHUIHOTO

U TUTUOPHUIHOTO CKPEITUBAHUS

PackpbIBaTh coiepkaHue TEPMUHOB U
MMOHATUI: CLIETUIEHHOE HACJIE10BaHUE
MPU3HAKOB, PEKOMOUHAIIUS TE€HOB,
FEHETUYECKHUE KAPThl XPOMOCOM,
MOpraHu/ia.

Ha3bIiBaTh OCHOBHBIE TTOJIOKEHUS
XpPOMOCOMHOM TEOPHUH HACIEACTBEHHOCTH
T. MopraHa; pacKpbIBaTh COAEPKaAHUE
paboteIT. Moprana mno crerieHHOMY
HACJIEJOBAHUIO T€HOB U IPUYHUHBI
HapYILICHHS CUEIIJICHUS MEXKITY FT€HaMH.
3anuchIBaTh CXEMbI CKPEIIUBAHUS MIPU
CIICTUICHHOM HACJI€JI0BAHUH, OOBSICHATh
MPUYMHBI PEKOMOMHAIIMUTEHOB,
OMPENENATh YACIIO TPy

CUEIJICHUS T€HOB; peIIaTh FTEHETUYECKUE
3a71a4M Ha CLUECIUICHHOE HACJIEIOBAHUE
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y Ip030¢UIIBl HA TOTOBBIX

MUKPOIIPENapaTax»

6.5 ['eneruka nona. ['eneruka nosa. XpoMOCOMHOE PackpbIBaTh COlEp)KAaHUE TEPMUHOB U
HacnenoBanue onpeJeieHHe 1mojia. AyTOCOMBI U MOJIOBBIE [TOHATHI: XpOMOCOMHBIA HAOOP, ayTOCOMBI,
[TPU3HAKOB, XpPOMOCOMBI. [ 'OMOraMeTHbIE U [TOJIOBBIE XPOMOCOMBI, TOMOTaMETHBIN I10J1,
CLEIJIEHHBIX C ITOJIOM FETEPOTraMETHBIE OPTaHU3MBI. reTepOraMeTHbBIN MO0JI, CHEIUIEHHOE C

HacnenoBaHne Npu3HaKoB, CHEIJIEHHBIXC |[IOJIOM HAclE€OBaHUEPU3HAKOB.

MTOJIOM. OOBICHATH IUTOJOTUYECKUE OCHOBBI
/[emoncmpayuu: XpPOMOCOMHOI'O MEXaHU3Ma ONPENEIEHUS
I lopmpemur: I'. Mennens, T. Mopran,H.W. mona y pa3nuyHbIX OpraHu3MOB.
Basunos. CpaBHMBATh 3aKOHOMEPHOCTHU

Tabnuysl u cxemsi: «I'eHeTHKA O, HACJIEOBAaHUS PU3HAKOB, CLEIIJIEHHBIXU
«3aKOHOMEPHOCTH HACJIEI0BAHUS, HE CLECIUICHHBIX CIIOJIOM. PemaTh
CLICIIJIEHHOTI'O € 10JIOM», «KapuoTusl reHETUYECKHE 3a7a4l Ha HacJIeJOBaHNE
YEJIOBEKAa U KUBOTHBIX» CLICIUICHHBIX C I10JIOM IPU3HAKOB

6.6 [MI3MEeHYHBOCTS. M3MmeHunBOCTh. BUIbI K3MEHUMBOCTH: PackpsiBaTh CofepKaHuE TEPMUHOB U
HenacnencrseHHast HEHACJICICTBEHHAsI U HACJIEICTBEHHAS. MOHATHUI: U3MEHYUBOCTD, HACJIEICTBEHHAS
N3MEHUYUBOCTh Ponb cpenbl B HEHACIEACTBEHHOM N3MEHYNBOCTb, HEHACIIEICTBECHHAs

M3MEHUYUBOCTH. XapaKTePUCTHUKA
MOIU(DHUKAITMOHHON N3MEHYHBOCTH.
BapuanuoHHbIN P U BapuallMOHHAs
kpuBas. Hopma peakiuu nmpusHaka.
KoandecTBeHHBIC M KAYECTBCHHBIC
MPU3HAKU U UX HOPMa PEaKIHU.
CBoticTBaMO U (DUKAITMOHHON
M3MEHUYNBOCTH.

N3MEHYUBOCTh, MOIU(DUKAIIMOHHAS
M3MEHYMBOCTh, BApUALIMOHHBIN P/,
BapuaHTa, BapuallMOHHAsl KpUBasl,
[MPU3HAK, HOPMa PEaKI1H,
KOJUYCCTBEHHBIC U KAUECTBECHHBIC
[MPU3HAKH.

KiraccuunupoBaTh BHJIBI
M3MEHUMBOCTH U BBISBIISTH UX
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Vlemoncmpayuu:

Tabnuyvt u cxemol: «Bumgpl
M3MEHYMBOCTHY, «MoaudukanmoHHas
M3MEHYUBOCTHY.

Vlabopamopuvle u npakmuyieckue
padomowi:

JlaGoparopHas pabota Ne 6. «M3yueHue
MOAU(DUKAIIMOHHON U3MEHYHUBOCTH,
MOCTPOCHUE BapUAIMOHHOTO Psifia U
BAPUALMOHHOU KPUBOW»

OMOJIOTHYSCKHE OCOOCHHOCTH.
[IepeuuciisaTe CBOMCTBA
MOIU(DUKATTMOHHON U3MEHUUBOCTH U
OOBSCHSATH €€ 3HAaUCHUE JIJITOPTaHU3MOB.
Pa3nuyaTh KOJIMYECTBEHHBIC U
KaueCTBEHHBIE TPU3HAKU;, CTPOUTH
BapUAIIMOHHBINA PsiJl, BAPUAIMOHHYIO
KPUBYIO, BBIUMCIISATh CpeHEE 3HAUCHUE
MpU3HaKa

6.7

HacnencrBennas
N3MEHYUBOCTE

HacnenctBeHHas, Wiv TeHOTUITAYECKAS
M3MeHYMBOCTh. KoMOMHaTHBHAS
M3MEHYMBOCTh. M €103 U MMOJIOBOM MPOILIECC
— OCHOBa KOMOWHATHBHON N3MEHUYHUBOCTH.
MyTalroHHass ”3MEHYUBOCTb.
Kiaccudukanys MyTamuii: TeHHBIE,
XpPOMOCOMHBIE, TEHOMHBIE.

HacToTa 1 MpUUMHBI MYyTaIHAM.
MyTareHHble (haKTOPBHI.

3aKOH TOMOJIOTHYECKHUX PSII0OB

B HacJieIcTBeHHON m3MeHunBoctd H. .
BaswiioBa. BHesiepHast HacCine ACTBEHHOCTh
1 U3MEHYUBOCTb./[emoncmpayuu:

[ lopmpemur: I'. ne ®pus, H. . BaBuios.
Tabauywvl u cxemolr: «MyTallMOHHAS

PackpbIBaTh Co/iepKaHUE TEPMUHOB U
MMOHSTHI : HaCJIeACTBEHHAS! HN3MEHYHNBOCTb,
KOMOHMHATHBHAs N3MEHYHBOCTD,
MyTallMOHHA U3MEHYUBOCTh, MYTaHT,
MYyTallU: T€HHbIE, XPOMOCOMHBIE,
F€HOMHBIEC; TTOJIMTUIOUIUS, aHEYIUIONANA,
MYyTareHbl. XapaKTepru30BaTh
HAaCJICICTBEHHYIO U3MEHYMBOCTD;
bopMyITUPOBATh 3aKOH TOMOJIOTHYECKHIX
pAIOB

B HAcJIEACTBEHHOM n3MeHunBocTuH. .
BaBnioBa u 0OBICHATE €T0
3HAYCHHECJIS OMOJIOTHU U CEJICKIIHH.
KiraccuunmupoBath MyTaliuu: TCHHbBIC,
XPOMOCOMHBIE, TEHOMHBIE U MPUBOJIUTH
[MPUMEPBI MyTAlUM.

OOBACHATHh MPUUYUHBI BO3SHUKHOBEHUS
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N3MEHYHBOCTBY.
Obopyodosanue. MUKPOCKOIL,
MUKpomnpemnapat «/po3oduna» (Hopma,
MyTaluu (GOPMBI KPBUIIBEB U OKpacKa
Tena); KOMHATHBIE PACTeHHUS C MEeCTPOi
OKpPACKOM JINCTHEB.

Vlabopamopusle u npaKkmuyeckue
padomoi:

JlaGoparopnas pa6ota Ne 7. « AHanu3
MyTaIui y 1po30(HiIsl Ha TOTOBBIX
MUKpOITperapaTax»

MyTalHi, poib (PAKTOPOB-MYTareHoOB.
CpaBHUBaTH BUBI MYTaIlUi; BBISIBISTD
[PUYMHBI HACIECTBEHHON U3MEHYUBOCTH,
MCTOYHUKH MYTareHOB B OKpY>Karolen
cpene (KOCBEHHO).

XapakTepu30BaTh BHESICPHYIO
HACJIEICTBEHHOCTh U U3MEHYMBOCTb

6.8

['eHeTHKa YeJIOBEKA

['enetuka yenoBeka. Kapuorumnuenonexa.
OCHOBHBIE METO/IbI TCHETUKH YEJIOBEKA:
reHeaJIOTUYECKHI, OJIM3HEIOBBIMH,

U TOT€HETUYCCKUM, OMOXUMHYCCKHH,
MOJIEKYJISIPHO-TEHE TUUECKHU.
CoBpeMeHHOE OIpe/IeICHUE TeHOTUMA!
MMOJTHOT€HOMHOE CEKBEHUPOBAaHUE,
FEHOTUIIMPOBAHUE, B TOM YHUCIIC

¢ nomoupbto [I1[P-ananu3a.
HacnencrBeHHBIC 3a001€BaHMS YEJIOBEKA:
reHHbIE 00I€3HHU, 00JIE3HHUC
HACJICJICTBEHHOM
[IPEIPACIIOT0KEHHOCTHIO0, XPOMOCOMHBIE
0one3nn. Comaruyeckue u
reHEepaTUBHbBIC MYTAIlUH.

PackpriBaTh cojiep)KaHHe TEPMUHOB U
MOHSATHI: KAPUOTHUII YEIIOBEKA,
[IUTOTEHETUYECKUIN METO/,
reHeaJIornYeCcKUii METO/1, POJOCIOBHBIE,
OJIM3HEIOBBI METO/I, HACTIEACTBEHHBIE
Oosne3Hu: (MOHOTCHHBIE,

C HACJICACTBEHHOM
MPEeIPacoiOKEHHOCTHIO,
XPOMOCOMHBIE ), METUKO-TEHETUYECKOE
KOHCYJIbTUPOBAHHUE.

[lepeuncnsaTb 0COOCHHOCTH H3yUCHHUS
TCHETHKH YeJI0OBEKAa; MPUBOIUTH IPUMEPHI
HACJICICTBEHHBIX O0JIe3HEH YeloBeKa,
XapaKTepU30BaTh METOJIBI UX
MpoPUIAKTUKN; 00OCHOBBIBATH 3HAUEHHUE
MEJIUKO-TEHETUYECKOTO
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CtBoJIOBBIE KJIETKU. [[pUHIIUITBI 370pOBOTO
00pasa *KU3HH, TUATHOCTUKH,
NPOPUIAKTUKHN U JICYCHUSI TEHETUYECKUX
Oone3Hel. MeauKko-reHeTHYeCcKoe
KOHCYJIbTUPOBAHUE. 3HAUCHUE
METUIIMHCKON T€HETUKHU

B [IPEJIOTBPAIICHUHN U JICYCHUHN
reHEeTUYECKUX 3a00JIeBaHMI YeTOBEKA.
Vlemoncmpayuu:

Tabauywl u cxemol. «HacnenoBanue
pe3yc-hakropay, «I'eHeTHKa TPYIIKPOBHY.
Vlabopamopuvie u npakmuuecKkue
padomowi:

[TpakTrdeckas padota Ne 2.
«CoCTaBIIEHHE U aHAJIN3 POJIOCIOBHBIX
YEIOBEKa»

KOHCYJIbTUPOBAHUS.
BBISBIISATE U CPAaBHUBATh MEXKIY COOOM
TOMUHAHTHBIE Y PELIECCUBHBIE MPU3HAKU
qyeJI0BEKa.

CocCTaBIATh U aHAIU3UPOBATH
POZIOCTIOBHBIE YEJIOBEKA

I1Toro yacoB mo TemMe

8

Tema 7. Cesiekuusi OpraHu3MoB, OCHOBbI 0HOTEXHOJIOTHH

7.1

Cenekuus Kak HayKau
MpoLECC

1

Cenekuus Kak HayKa U Mpoliecc.
3apoXKIeHNEe CeNIEKIUU U IOMECTUKAIIUS.
Yuenne H. W. BaBunosa o nenrpax
MHOTO00pa3us U MPOUCXOKICHUS
KYJbTYPHBIX PACTCHUIA.

[{eHTpBI MPOUCXOXKIACHUS TOMAIITHUX
PKUBOTHBIX.

Copr, nopoaa, mramm.

PackpbIBaTh CojepKaHUE TCPMHHOBU
MOHSATHI: CEJICKIIHSI, COPT, TIOPOJIa,IIITAMM,
JTOMECTUKAIIUS, WA OJIOMAIIHUBAaHNUE,
[ICHTPBI MHOTOOOPA3MUs M MPOUCXOXKICHUS
KYJIbTYPHBIX PacTCHUH U

PKUBOTHBIX, THOPUIM3AIHS,
HNCKYCCTBEHHBIHOTOOD.
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Vlemoncmpayuu:

llopmpemur: H. V. BaBunos. Tabnuysl u
cxemvul: KapTa «lleHTpeIMHOrOOOpa3us u
[IPOUCXOKAECHUS KyJIbTYPHBIXPACTEHUI,
«IIopoasl TOMaHUX )KUBOTHBIX», «CopTa
KyJIbTYPHBIX pacTeHuit». Obopyoosanue:
MYJISKU TUIOJOB UKOPHEILIOA0B JUKUX
bop™m u

KyJIbTYPHBIX COPTOB pacTeHUii; repOapuit
«CenbCKOX03SIIICTBEHHBIEPACTCHUS »

HasbiBaTh U CpaBHUBATh OCHOBHBIEATAIIBI
Pa3BUTHUS CEICKIIUH.

WN3narats yuenue H. 1. BaBunosa

O LIEHTPaX MPOUCXOKACHUS KYIbTYPHBIX
pacTEHUI; pa3inyaTh [ICHTPHI HA KapTe
MUpPa, CBA3BIBATH UX MECTOIOJIOKECHHE

C oyaraMu BO3HMKHOBCHHSAPEBHEUIITUX
[UBUIN3AIUH.

CpaBHUBATB COpTa KYJIbTYPHBIXPACTCHHH,
MOPOJIbI JTOMAIITHUX

PKUBOTHBIX M WX JUKHUXIIPEIKOB.
OueHuBaTh poJib CEIEKIUU

B 00ECIIeUEHUH MPOTOBOJIBCTBEHHON
0€e30IMaCHOCTH YeJIOBEYECTBA

7.2

MeToabl U JOCTHKEHUS
CEeJICKIINH PacTCHUIHN
»KUBOTHBIX

COBpEMEHHBIE METO/IbI CEJICKIUU.
MaccoBbIf M1 UHIUBUIYATbHBIN OTOOPBIB
CEJIEKLIMUPACTEHUN U KHUBOTHBIX.
OLeHKa SKCTephbepa.

bIIM3KOpOICTBEHHOE CKPEIIMBAHUE —
UHOpUIMHT. UncTas TuHUS.
CxpelrBaHU€e YUCTHIX JIUHUHN. ['eTepo3uc,
v ruopuHas cuia.Hepoacteennoe
CKpenuBanue — ayropuauar. OtnanéHHas
rudpuau3anus u e€yCcrexu.
ICKyCCTBEHHBI MyTarcHe3 U MOJIyYEHUE
[MOJUIIONAO0B. JIOCTHXKEHUS CeleKInn

PackpbIBaTh cofiepkaHle TEPMUHOB U
MOHSTHN: UICKYCCTBEHHBIN 0TOOD,
MaCCOBBIN OTOOP, MHIUBU Ty aJIbHBIN
oTOOp, IKCTEPBEP, OJIU3KOPOICTBEHHOE
CKpEIIMBaHUE, YUCTas JTUHUS, TETEPO3HC,
HEPOJICTBEHHOE CKPEIMBAHUE,
MCKYCCTBEHHBI MYyTareHe3, MOJIUILIOUIbI.
CpaBHuBaTh (HOPMBI UCKYCCTBEHHOTO
otOopa (MaccoBOTO MUHIUBUAYAIBHOTO),
BU/TbI

ruopuan3anuu (OJIU3KOPOICTBEHHOU U
OTJAJICHHOM), CIOCOOBI MTOTYICHUS
MOJIUIIONIOB.
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[pacCTeHUM, )KUBOTHBIX UMHKPOOPTaHU3MOB.
Vlemoncmpayuu:

[ lopmpemuor: U1. B. MuuypuHs,

I'. 1. Kapneuenko, M. @. IBaHOB.
Tabnuyer u cxemol: «OTHaNeHHAS
rubpuan3anus», «Pabotel akagemukaM.
®. BaHoBay, «llonunnonaus».
Obopyodosanue: MyJISDKU TII0JIOB U
KOPHEIJI0/I0B TUKUX (HOpM U

KYJbTYPHBIX COPTOB PACTCHUM.
Vladopamopusle u npakmuyieckue
padomoi:

DKcKypcusi «OCHOBHBIE METO/IbI U
NOCTHKEHUS CEJIEKIIUU PACTEHUMN U
PKUBOTHBIX (HA CEJICKIMOHHYIO CTaHIUIO,
UIEMEHHYIO (pepMY, COPTOUCTIBITATEIbHBIH
Y4aCTOK

WJIU TEIUTMYHOE XO3SIIICTBO)

[IpuBOAUTE pUMEPHI JOCTUIKEHUN
CEJICKLIMU PACTEHUMN U KUBOTHBIX

7.3

buorexHooruakak
OTpaciib MPOU3BOJICTBA

brOTEXHOJIOTHS KaK OTPaCilb
IPOU3BOJCTBA. | €HHAsI MHKEHEPUs. DTarbl
co3nganusi pekombunantaon JIHKu
TPaHCTEHHBIX Oprann3MoB. Kinerounas
MH)XEeHEPUs. KIeTOUHBIEKYIBTYpBI.
MUKpPOKIIOHAJIBHOEPA3MHOKEHUEPACTCHU M.
KioHupoBaHue

BBICOKOITPOTYKTUBHBIX

PackpbIBaTh cofiepkaHle TEPMUHOB U
MOHATHI: OMOTEXHOJIOTHS, KIIETOUHAS
WHKEHEpUs, TeHHAsl UH)KEHEPUs,
KJIOHUPOBAHUE, TPAHCTEHHBIE OPTaHU3MBlI,
['MO (reHeTuvecku MOAUPUITUIPOBAHHBIE
OpraHu3Mbl). XapakTepu30BaTh
OMOTEXHOJIOTUIO KaK
OTpacib IPOU3BOJCTBA, OCHOBHBIC
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CEIIbCKOXO03AMCTBEHHBIX OPTaHU3MOB.
DKOJIOTUYECKUEHN ITUUYECKUE MPOOIEMBI.
I'MO — reneTuvecku MOAUPUIIMPOBAHHbBIE
OpTraHU3MBI.

Vlemoncmpayuu:

Tabnuyvt u cxemol: «OOBEKTHI
OonotexHonorun», «KieTouHbIeKyIbTyphl U
KJIOHUPOBAHUE,

«KoHCTpyHpOBaHuEn NEPEHOC I'€HOB,
XPOMOCOM)

JOCTHIXKCHUA OMOTEXHOJIOTHH B 00aCTH
I[IPOMBIIIIJICHHOCTHU, CCJILCKOTO XO03S1CTBaU
MCAUIIUHEI.

[lepeuncnsath U XapaKTepU30BaTh
OCHOBHBIEMETO/1bI u JTOCTHUXKEHUS]
OMOUHKEHEPUH.

OOcy)1aTh HKOJOTHYECKUE U ITHUECKHUE
ACTIEKTHl HEKOTOPBIX UCCIICTIOBAaHUH B
00yacTi OMOTEXHONOTUH (KJIOHUPOBAHUS,
MCKYCCTBEHHOTO OTUIOZIOTBOPEHHS,
HaTPaBJICHHOTO M3MEHEHUS TCHOMA U
CO3JIaHUsI TPAHCTEHHBIX OPTaHU3MOB)

TOro 4yacos 1o Teme 3
PesepBHOE Bpemst 1
OBIIEE KOJIMYECTBO 34
YACOB IO [TPOTPAMME
11 KJIACC
Nerr/it [ HaumeHnoBauue KonmuectBo OCHOBHBIE BUIBI JEATECITLHOCTHYIAIIHXCSI

pa3zeiioB U TeM
y4eOHOTO MpeamMeTa

qaCoOB

[IporpamMmHoOe cofepkanue

Tema 1. DBOJIOIIHOHHASA OMOJIOTHSA
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1.1

DBOIOLUASA U METOBI
e€ n3ydeHus

[Ipeanoceliku BOSHUKHOBEHHUS
HBOJIFOLIMOHHOU TCOPUU. DBOJIFOLUOHHAS
TEOpHUs U €€ MECTO B OMOJIOTUHU.
BinsiHre 5BOIIOLIMOHHOM TEOPUU

Ha pa3BUTHE OMOJIOTUU U IPYTUXHAYK.
CBuzeTENBCTBA IBOIIOLUN.
[laneonToIOrNYECKHE:
II0CJIEI0OBATEIILHOCTD MOSIBJICHUS BUJOBB
[1aJICOHTOJIOTMYECKOM JIETOINCH,
nepexoiHbie (HOPMBI.
buoreorpaguueckue: cXoACTBO U
paznuyne GpayH udiop MaTepuKkoB U
OCTPOBOB.OMOPHOIOIMUECKHE: CXOCTBAH
pa3ianuusi YSMOPUOHOB Pa3HBIX BUIOB
[103BOHOYHBIX.
CpaBHUTEIBHO-AHATOMHUYECKHE:
TOMOJIOTUYHBIE, aHAJIOTUYHBIE,
PYIMMEHTApHBIE OPraHbl, ATABU3MBI.
MosnekynsapHO-OMOXUMHUUECKHE: CXOCTBO
MEXaHU3MOB

HACJIEICTBEHHOCTU U OCHOBHBIX

PackpsiBaTh conep:kaHne TEPMUHOB H
MOHATHI: YBOJIOLNSA, IEPEXOTHBIE (DOPMBEI,
(buIOreHeTHYECKUE PSIbI, BUIBI-
DHICMUKH, BUBI-PEITHKTHI,

3aKOH 3apOJIBIIIIEBOTO CXOJICTBA,
OMOTeHETUIECKHI 3aKOH, TOMOJIOTHYHBIC U
aHAJIOTUYHBIE OPTAHBI, PyIUMEHTApHBIC
OpTaHbl,aTaBU3MBbI.

[lepeyncraTb OCHOBHBIC ATAlbl Pa3BUTHUS
DBOJIIOLIMOHHONW TEOPUHU.
XapakTepru30BaTh CBUJIETEIILCTBA
ABOJTIOLIMH : TTAJICOHTOJIOTHIECKHE,
ouoreorpaduyeckue, SIMOPUOIOTUUECKUE,
CpPaBHHUTEJIbHO-aHATOMHUYECKHE,
MOJIEKYJISIPHO- OMOXUMUYECKHE.
[IpuBOAUTH IPUMEPHI TEPEXOTHBIX (HOPM
OpPraHu3MOB, (PUITOTEHETUYECKUXPSIIOB.
[TpuBoIUTH (HOPMYTUPOBKH 3aKOHOB
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METa0OJIMYECKUX MyTeH Yy BCEX >KUBBIX
OpTraHU3MOB.

lemoncmpayuu:

[lopmpemuwi: K. JIunnei, XK. b. Jlamapk, Y.
[apsun, B. O. KoBanesckuii,

K. M. bap, D. I'ekkenb, @. Mromnep.
Tabnuyvt u cxemol: «Pa3Butue
OpraHUYeCcKoro Mupa Ha 3emiey,
penbedHbIe Ta0IUIBI «3apOoIbIIITN
MO3BOHOYHBIX YKUBOTHBIXY,
«APpXEOTNTEePUKC.

Obopyodosanue: duoreorpaduueckaskapTa
Mupa; KoJuekius «Dopmbl

COXPAHHOCTU MCKOIA€MBbIX KUBOTHBIX U
pAcTEHHUI»; BIaXHbIE ITpenapaThl
«Pa3BuTue HacekoMoroy, «Pa3Butue
TSATYILIKA

OMOreHEeTHYECKOTO U 3apOoAbIIICBOIO
CX0AaCTBAa

1.2

HcTopust pa3Butus
MpEICTABICHUAN
00 DBOTIOUU

DBomononHas treopus Y. lapeuna.
[IpeanochIIKM BOBHUKHOBEHUS
napBUHHU3MA. [[BIKYIIUE CUJIBI BOJIIOLUU
BUI0B 110 JlapBuHy (M30BITOUHOE
Pa3MHOKEHUE

IPY OTPAHUYEHHOCTU PECYPCOB,
HeomnpenenéHHas N3MEHUYNBOCTh,00ph0a 3a
CYILIECTBOBAHHE, €ECTECTBEHHBI 0TOOD).
CuHTeTHYECKasi TEOpHUS IBOJIOIUU

PackpbeiBaTh coAepKaHUE€ TEPMHUHOB W
MOHSATHUM: CHUCTEMaTHKa, €CTCCTBEHHBIM U
HNCKYCCTBEHHBIN OTOOP.
XapaKkTepru3oBaTb OCHOBHBIE
PBOJIIOLIMOHHBIC UAEH, KOHIECTIIUN U
TEOpHH; CPABHUBATH B3IJISI/IbIHA BUJ U
sosroninto K. Jlunnes, XK.b. Jlamapka,Y.
JlapBuHa.

OuenuBaTh BKJIaa JIMHHES B pa3BUTHE
CHUCTEMATUKHU U OOBSCHATH TPUHITUITBI
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(CTD) u € OCHOBHBICTIOIOKECHHUS.
lemoncmpayuu:

[lopmpemuwi: K. JIunnen, XK. b. Jlamapxk,Y.
JlapBuH.

Tabnuyel u cxemvl: «llomynsum,
«Kapta-cxema mapmipyra nyremectBusiY.
JlapBunay, «®opmbl 60pbOBI

3a CylLIeCTBOBaHMUE», «EcTecTBEeHHBIN
oT6op», «MHOTrOOOpa3ue CoOpToB
pacteHui», «MHoroobdpaszue nopoa
YKUBOTHBIX)

OMHApHON HOMEHKJIATYPBHI.
XapaKTepU30BaTh CONECPKAHNE U 3HAUEHUE
ABOMIOIMOHHON KoHUenuuX. b.
Jlamapka.

OueHuBaTh €CTECTBEHHO-HAYYHBIE U
COLIMAIbHO-3KOHOMUYECKHUE TTPEATIOCHIIKH
BO3HMKHOBEHUS 3BOJIIOLIMOHHON TE€OpUU
4. /lapsuHa.

PackpbIBaTh colepaHNE dBOTOLMOHHON
teopunY. /lapBrHa; cpaBHUBATH
HEOIPEACIEHHYIO U ONIPEACIEHHYIO
M3MEHUYUBOCTb, €CTECTBEHHBIN U
HMCKYCCTBEHHBIN 0TOOP, (hopMBI OOpPHOBI3a
CYILIECTBOBAHHUE.

OnuchIBaTh NOJ0KEHUSI CHHTETHYECKOMN
teopun dBooIUU (CTD) u 0OBICHATH
e 3HaueHHUe IIOUOJIOTHH

1.3

Bun: kpurepuu u
CTPpYKTYypa.
[Tonynsuusikak Kak
BJIEMEHTapHas €IUHULA
BHJIA

Mukpossosonus. [lonmymsinus kak
CIMHHUIIABUJIA U DBOJIIOIHH.
lemoncmpayuu:

Tabauywvt u cxemor: «llomynsaiumy,
«MyTalMoHHas U3MEHUYUBOCTHY.
Obopyoosanue: MAKPOCKOII,
MUKporpenapat «Jlpo3oduna» (HopMma,
MyTaIud ()OPMBIKPBUIBEB U OKPACKHU
Tena), Mmojaeb-anmukanus «llepekpéct
XPOMOCOM.

PackpbIBaTh COJEp)KaHHE TCPMHHOB U
MOHSATHI :MUKPO3BOJTFOIIHS, BH/I,

KPpUTCPHH  BHUAQ, apean, MOMyJIsaIus,
reHo(OH 1, MyTallii, KOMOWHAIIUUTCHOB.
XapaKkTepu30BaTh BUJ KaK OCHOBHYIO
CHUCTEMAaTHYCCKYIO CMHUITY M ICJIOCTHYIO
OMOJIOTHYECKYIO0 cUCTeMY.BBIensaTh
KpUTCPUH BUJA

(Mopdomorudeckuid, PU3HOTOTHICCKUH,
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Vlabopamophbie u npakmuueckue
pabomut:

JlaGoparopnas pabota Ne 1. «CpaBHeHue
BUJIOB 110 MOP(]OTOTHIECKOMYKPUTEPHIO)

OMOXMMHWYECKHUI, T€HEeTUUECKUH,
DKOJIOTUYECKUH,  reorpaduueckuil) U
MPUMEHATh KPUTEPUU ISl  ONHUCAHUSA
KOHKPETHBIX BUJOB.

XapakTepu30BaTh MOMYJISIIIAIO KaK
CTPYKTYPHYIOEAUHHUILY BHJIa U SBOJIIOLINH.
OnuceiBaTh NOMYJISIUAIO IO OCHOBHBIM
MOKa3aTeJIsIM: COCTAB, CTPYKTypa

1.4 [IBwKymue CUIIbI JIBroxynue cuitbl (pakTopbl) 3BOIIONMK  (PacKkphIBaTh COEpKaHUE TCPMHHOB U
(371eMeHTapHbIC BUJIOB B TIPUPOC. MyTallMOHHBIN MPOIECCTOHATHI: KOMOMHATHBHAS N3MECHUNBOCTD,
(aKTOpPBI) SBOTIOIIUN ¥ KOMOMHATHBHAS U3MCHUYHBOCTb. MyTaIMK, MyTaIlAOHHBIUIIPOIIECC,

[TonyAMOHHBIC BOJHBIN JIPEi( reHOB.  [MOMYJISIMOHHBIC BOJHBI, Ipeki() reHoB,

W3onsus u Murpanus,/J[emoncmpayuu: |[A30JA1NST, MATPALHH.

Tabauywvl u cxemol: «JIBIWKyIINE CUITBI XapakTepru30BaTh JIEMEHTapHbIC (PaKTOPHI

HBOJTIOIIAN ABOJIOLIMHN: MYTallMOHHBIATIPOIIECC,
KOMOWHATUBHAS
U3MEHYUBOCTB, MTOMYJISIITIOHHBIC BOJIHBI,
npetid TeHOB, W3OJISIHS, MUTPAITHSL.
Y cTaHaBIMBATh PUYMHHO- CJICICTBEHHBIC
CBSI3U MEXIY MEXaHU3MOM H PE3YJIbTaTOM
NENCTBUSAIBIDKYIIINX CHIT (3JIEMEHTapHBIX
(baKkTOpOB) IBONIOIIUHN

1.5 [EctectBenHsIi 0TOOpH EctectBeHHbIN 0TOOP — Hampapmsitomuii  [PackpbIBaTh cosiepkaHre TEPMUHOB H

ero (opmsr

dbakTop IBONIOIUH.

®opMBbI €CTECTBEHHOTOOTOOPA.

MOHSATHI: €CTeCTBEHHBIN 0TOOp, OophOa3a

CYILIECTBOBAHHUE.
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Vlemoncmpayuu:
Tabnuyvt u cxemol: «EcTecTBeHHBIN
ot6op», «boprba 3a cyiiecTBoBaHUE»

OmnwuceIBaTh MEXaHU3M JeCTBUS
€CTECTBEHHOT0 0TOOpA.
XapakTepru3oBaTh (QOPMBI ECTECTBEHHOTO
orbopa (ABMXKYLIUH, CTAOUIU3UPYIOUINH,
TMU3PYNTUBHBIN) W CPaBHUBATh WX MEXKIY|
COOOM.

XapakTepu3zoBatb 00pbOYy

3a CyIIIECTBOBAHHUE U CPABHUBATH €€ BUIIBI
(MexBHI0BasI, BHYTPUBH10BasI,00pb0a
HEOJIaronpusTHEIMU

dbakTopamMu BHEUTHEH CpeJibl)

1.6

PesynbTatsl
PBOIOLIMHN:
MPUCTIOCOOJIEHHOCTD
OpraHu3MOB U
BUI000pa3oBaHue

[TprcocOOICHHOCTh OPTraHU3MOB

KaK pe3yJIbTaT 3BOJIONHH. [IpuMepsI
IPUCTIOCOOJIEHUN Y OPraHU3MOB.
Apomopdo3bl 1 uanoaganTauu. Buau
BUI000pa3oBaHueE.

Kputepun Buga. OcHOBHBIE (HOPMBI
BU1000pa3oBaHus: reorpaduieckoe,
HKOJIOTHUYECKOE.

VIemoncmpauuu:

Tabnuysl u cxemoi:
«IIprcrnocoOIeHHOCTh OPTaHU3MOBY,
«["eorpaduyeckoe BI000pa3oBaHUE,
«IKOJIOTUIECKOE BUI000PA30BAHUE).
Obopyoosanue:

kosutekmus «[Ipumepsl 3aMTHBIX
MPUCTIOCOOJIEHUH Y KUBOTHBIXY,

PackpbIBaTh cojiepKaHUe TEPMUHOB U
MOHSTHI :ITPUCIIOCOOJICHHOCTD,
MOKPOBUTEIILCTBEHHAS U
npeaocTeperarias okpacka, MaCKUpPOBKa,
BUI000pa3oBaHue.

OmnuchIBaTh MEXaHU3M BOSHHUKHOBEHUS
MPUCIIOCOOJICHUI Y OPraHUu3MOB.
BBISBIISITE IO M300paKeHUSIM, Ha KHUBBIX U
(UKCUPOBAaHHBIX IMpermapaTax MPHUMEPHI
MPUCTIOCOOJICHHOCTH PACTCHHUM U
’KUBOTHBIX K YCIIOBUSAMCPEIbI OOUTAHMUS,
TOKa3bIBaTh OTHOCHUTEIbHYIO
11e71eC000pa3HOCTh PUCIIOCOOICHHIA.
XapakTepu30BaTh CIIOCOOBI M MEXaHU3MBI
BHU1000pa30BaHMUS;

OTIHMCHIBATH U CPABHUBATH OCHOBHBIE
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KOJUICKIIMA HACCKOMBIX C Pa3JIMYHbIMHU

TUITAMU OKPACKHU, Ha6op IIJIOAOBH CCMSIH.

Vlabopamopnbsie u npakmuueckue
pabomut:

JlaGopartopnas pabota Ne 2. «Onucanue

HpI/ICHOCO6JI€HHOCTI/I OpraHuismMa 1 €<
OTHOCUTCIIBHOT'O XapaKTCpa»

(GhOpPMBI KOJIOTHYECKOTO U
reorpauuecKoroBUI000pa30BaHUS

1.7 |HanpaBneHwus v myTH 2 Maxkpo3BOJTIOIHSI. PackpbIBaTh cojiepkaHUe TEPMUHOB U
MaKpO3BOJIIOIIHU dopMbl IBOJTIOIUN: (DHUIIETUYECKAS, MOHSATUN:MaKPOIBOIIONHS, (DUIIOTEHES,

JTMBEPTCHTHAsI, KOHBEPTeHTHAs, OMOJIOTMYECKUI MPOTrpecc U perpecc,
napajuienbHas. Heobparumoctsb apoMopd o3, uaroaIanTamnms, oomas
hBotonMH. [IporcxoxaeHue nereHepalys, aJanTuBHas pagualus.
OT HECTEIHUATU3UPOBAHHBIXITPEIKOB. XapakTepu3oBaTh ()OPMbI IBOJIOIUH.
[Iporpeccupytorias crienuain3anms. Br1siBiissTE apoMopo3bl ¥ UIMOaAANTAIIIH
AJanTUBHAS pauaIus. ypacTeHU! U
Vlemoncmpayuu: ’KUBOTHBIX.
[lopmpemuwi: A. H. CeBep110B. CpaBHUBATh OMOJOTUYECKUHN TIPOTPECC U
Tabnuywt u cxemwvi: «ApomMopdo3bD», OuoJornyeckuii perpecc, apomMopdos,
«nnoamanranumy», «OO0Iast HUIM0aaNTAIlAI0 M OOITYIO JereHepaInio.
NereHepanus. BEISBIISATH B3aUMOCBSI3H MEXKY yTAMHUH
Obopyoosanue: Moaenb «OCHOBHBIC HaIPABJICHUSMHU 3BOJIFOLIUU
HAIIPABJICHUS SBOJIOIUNY»; 00BbEMHAS Yy pacTeHUI U KUBOTHBIX
Mozenb «CTpoeHre TOJI0BHOIO MO3ra
TT03BOHOYHBIX)

HToro yacoB mo teme 9

Tema 2. BosHHKHOBeHHe ¥ pa3BUTHe KU3HU Ha 3emJie
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2.1

Vcropus xu3HU

Ha 3eMJIC 1 METOAbIeE
M3y4CHUSI.

I unote3nl
MPOUCXOXKACHUS
PKU3HU Ha 3eMiie

JloHay4yHBIE MPEICTABICHUS

0 3apOXKAcHUU XU3HU. HayuHble
FUIOTE3bl BOBHUKHOBEHUS )KU3HU

Ha 3emJyie: abMOreHe3 UnaHCIepMHUs.
XUMUUYECKas 3BOJIIOIHUS.
AOUOTEHHBIN CUHTE3 OPraHUYECKUX
BEILIECTB U3HEOPTaHUYECKHUX.
DKCMEPUMEHTAIBHOE TTOATBEPKICHHUE
XUMHAYECKOU SBOJIIOIUH.

HauanbHble ATanbl OMOJIOTMYeCKOM
bposronuu. ['unoresa PHK- mupa.
dopmMmupoBanre MEMOpPaHHBIX CTPYKTYpHU
BO3HUKHOBEHHUE MPOTOKJIETKH.
[lepBbie KIETKH U UX IBOJIFOLIMS.
DopMUPOBAHUE OCHOBHBIX IPYNITIKHBBIX
OpTraHU3MOB.

lemoncmpayuu:

[lopmpemur:

®. Penu, JI. [Tactep, C. Mumep,A. W.
Omnapun, I'. FOpu.

Tabauywvl u cxemvl: «BOSHUKHOBEHHUE
CoIHEYHOM CHUCTEMBI»,

«Pa3BuTHE OpraHNYEeCKOro MuUpa,
«PacturenpHas knetkay», « KuBoTHast
KieTkay», «lIpokapuornueckas
KJIETKa»

PackpsiBaTh coiep:KaHle TEPMUHOB U
MOHSTHI: KpeamoOHU3M, aOMOTeHe3,
BUTAJIM3M, TTAHCIIEpMHUSI, OMOTI033,
KOallepBaThl, TPOOUOHTHI, CHAMOUOTECHE3.
XapakTepu30BaTh METOAbl U3YUCHUS
UCTOPUYECKOTO MPOIIOTr0 3eMIIH.
[lepeyucnsath OCHOBHBIC ATaIlbI
XUMUYECKONU NOUOTIOTUUECKOUN IBOJIIOIIUU.
W3narath cojiepKaHue TUIIOTE3 U TEOpUi
BO3HUKHOBEHUS JKM3HU HA 3emMJie
(kpearmoHu3Ma, CaMOIPOU3BOJIBHOTO
3apoXkAeHUS (CTIOHTAHHOTO), TAHCTICPMUH,
runote3sl PHK-mupa).

OmnuceiBaTh 3kcniepuMenTsl C. Musiepan
[". FOpu 1o noixy4eHuro opraHuyecKux
BEIIECTB U3 HEOPTaHUUYECKUX MYyTEM
aOMOTEHHOr0 CHHTE3a
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2.2

(OCHOBHEIE ATAIIbI
SBOJIIOINHT
OpraHUYeCcKOro MupaHa
3emiie, pa3BUTHE
PKU3HU TI0 3paM U
repuoaam

PazBuTure )xu3HU HA 3eMJIe 110 3paM U
nepuonam. Karapxeil. Apxerickas

U [poTepo3oiickas spsl. [Taneo3oickasdpa
U e€ epUobl: KeMOPUKCKUIA,
OPIOBUKCKUH, CUIIYPUNCKUH,
JIEBOHCKUH, KAMEHHOYI'OJIbHBIN, IIEPMCKHH.
Me3o30iickas 3pa U €€ Iepuobl:
TPUACOBBIM, IOPCKUN, METIOBOM.
KaiiHo3o0licKas 3pa 1 €€ IEpUOIbIL:
[1aJ1€OT€HOBbIN, HEOTCHOBBIN,
AQHTPONOT€HOBBIM.

XapaKkTepUCTUKA KIUMaTa u
reOJIOTMYECKUX Mpo1ieccoB. OCHOBHbIE
DTAIlbl YBOJIFOLIUUA PACTUTEIBHOIO U
PKUBOTHOTO MHUpa. ApoMop(do3bl

y pacTeHU U KUBOTHBIX. [losABieHueE,
PacUBET U BBIMUPAHUE IPYIII )KUBBIX
OpraHU3MOB.

Iemoncmpayuu:

Tabauywl u cxemwi: «Pa3Butne
OPraHU4YECKOro MUpay,
reoXpOoHOJOTMYecKas TabuIa;
KOJuIeKIHs «DOpMBbI COXpPAaHHOCTU
MICKOIIAEMBIX )KMBOTHBIX U PACTCHUI».
Vlabopamopubsie u npakmuueckue
paoombut:

PackpbIBaTh coiepkaHuE TEPMUHOB U
[MOHATUN: DOH, 3pa, IEPUO/I,
apoMop(d03bl, UIUO0ATATITAIINH.

3HATh NOCJIEIOBATEIIBHOCTh JOHOB!
KaTapXeu, apxeu, IpOTEPO30H,
dhaHepo3oit; op: apxeickas,
[IPOTEPO30MCKasl, IaJIC030MUCKas,
ME3030MCKasi, KAMHO30MCKas; IEPUOJIOB:
KeMOPUNCKUIA, OPIOBUKCKHUH,
CUJIYPUMCKUI, TIEBOHCKUH,

KaMEHHOYTOJIbHBIM, MIEPMCKUH,
TPUACOBBIH, FOPCKUH, MEJIOBOM,
MajJeOreHOBBIN 5 HEOI'CHOBBIN,
AHTPOIIOT€HOBBIM.

XapakTepu30BaTh OCHOBHbBIE COOBITHUSIB
Pa3BUTUH OPTaHUYECKOTO MHUPA

10 ApaM U MepUoJaM reoJIOrM4ecKoin
MCTOPHH; ATAIbl PA3BUTHS
PACTUTEIBHOIO U )KUBOTHOT'O MUpA.
Briienutsb riiaBHbie apoMopd 0351
PACTEHUM U )KUBOTHBIX.

CpaBHUBATHh MEXKITY COOOM
[pEeACTABUTENICH CUCTEMATUYECKUX
IPYII OPraHU3MOB, BBISIBISITh YEPTHI
YCJIOKHEHHS U IPUCITOCOOJIEHHOCTH K
YCIIOBUSIM JKH3HU

58



[IpakTuueckas padora Ne 1. «M3yuenue
MCKOIIAEMBIX OCTATKOB PACTEHUU U
PKUBOTHBIX B KOJUIEKLUSX).

DKCKypcHsi « DBOTIOIUS OPraHUYEeCKOro
Mupa Ha 3eMJie» (B €CTECTBEHHO- Hay4YHbIH
WIMKpaeBeAYEeCKU My3eil)

2.3 |CoBpeMeHHasiCUCTEMA Cuctema OpraHM4ecKoro Mupa Kax PackpbIBaTh COJIEpKAHUE TEPMUHOB U
OpraHnYeCcKOro Mupa OTpakeHHE 3BOIOINHA. OCHOBHBIE MMOHATUI: CUCTEMATHKA, UICKYCCTBEHHAS U
CHUCTEeMaTUYECKUE TPYIIbBI OPTaHU3MOB.  [€CTECTBEHHAs KilacCU(pUKaIus,
/[emoncmpayuu: OMHApHAasTHOMEHKJIATypa, PUHIIUIL
Tabnuyst u cxemwvr: «CoBpeMeHHasgCHCTEMA|HEPAPXUIHOCTH.
OpraHUYECKOro MHUpPa» XapaKkTepu30BaTh COBPEMEHHYIO
CUCTEMY OPraHHYECKOI'0 MHUpA
2.4 [SBousonys YyeIoBeKa OJBOJIOLUA YEIOBEKa. AHTPOIIOJIOTUS KaKk [PacKpbIBaTh COlEpKaHUE TEPMUHOB U

(aHTpOTIOTEHE?)

Hayka. Pa3BuTue nmpencTaBieHu o
MIPOUCXOKIACHUN YelIoBeKa. MeTo bl
n3yuyeHus aHTpororeHesa. CxoacTsa u
pa3Inyurs 4eI0BEKa U )KUBOTHBIX.
CucTeMaTHYeCKOE MOJI0KEHHE YeTIOBEKa.
/lemoncmpayuu:

Ilopmpemuwr: Y. Jlapsun. Tabauyst u
cxemvl: «CpaBHEHHEAHATOMUYECKUX YEPT
CTPOEHUS YETIOBEKa U YeJIO0BEKOOOPa3HbIX
00€3bIHY.

Obopyoosanue:  CIACUKH WU
M300paKeHUsT KAMEHHBIX OPYIUi

MOHSTHI :aHTPOIIOJIOT s, aHTPOTIOTEHE3,
yenoBek pazymubiii(Homo sapiens),
MPSIMOXO0KJICHHUE, BTOPAasi CUTHAJIbHAs
cucTema.

[lepeuncnsaTh 3aja4l aHTPOIIOJIOTHH,
ATANBICTAHOBJICHUS U Pa3BUTHUS
MPEICTaBICHUN O TIPOUCXOKICHUU
JeII0BeKa.

3naraTh OCHOBHBIE TIOJIOKEHUS TEOPUHU
4. JlapBrHa, KpUTHUYECKH OLICHUBATh
HEHAYYHYIOUH(DOPMAITHIO0
MPOUCXOKICHUN YEIIOBEKA.

3HATH CHCTEMaTUYECKOE TIOJIOKCHHE
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MEPBOOBITHOTO YEJIOBEKA: KAMHHU-YOIIEPHI,
pyOuna, ckpebia

Bra Homo sapiens, mepeducisiTh ero
MOP(0JIOr0-aHATOMUYECKUE TTPU3HAKU
Pa3HOro YpOBHS (THII, KJIacC, OTPSL

U 1p.).

YcTaHaBIMBATh YE€PTHI CXOJICTBA U
pa3IUYHIfYEIOBeKa U )KUBOTHBIX.
OOBSICHATH M OLICHUBATh 3HAYCHUE
HAyYHBIX 3HAHUH O MMPOUCXOXKICHUN
YeJIOBEKA ISl TIOHMMAHUS MeCTa M POJIU
JeJIOBEKa B MPHUPOJIC

2.5

J[BrKy1re CUJIbI

(paxTopsr)
QHTPOIIOTeHEe3a

JIBrxyiue cuibl (hakTopsbl)
aHTpororene3a. HaciencrBenHas
M3MEHUYMBOCTh U €CTECTBEHHBIN OTOOP.
OOG1iecTBeHHBIN 00pa3 KU3HH,
M3rOTOBJICHUE OPYAHM TPy/ia, MBIIILICHHUE,
peyb.

/lemoncmpayuu:

Tabnuyet u cxemol: «CpaBHEHHE
QHATOMHYECKHX YePT CTPOCHUSI YEIOBEKAU
YEITOBEKOOOPA3HBIX 00€3bIHY,
«OCHOBHBIE MECTa MaJICOHTOIOTUIECKHUX
HAXOOK MPEIKOBCOBPEMEHHOTO
YEIIOBEKAY.

OO6opyioBaHUE: MYJISIKU

«IIpoucxoxaeHne uemoBeka
(MaJICOHTOOTUYECKUE HAXOIKH )»

PackpbIBaTh COJIep)KaHUE TEPMHUHOB U
MOHATHI: (PaKTOPBI AaHTPOIIOTCHE3A,
rpyNIIOBOE COTPYAHUYECTBO, PEUb,
OpyIuiiHas NesSATeIbHOCTD,
MOJTMMOP(PU3M.

XapakTepu30BaTh ABUKYIINE CHIIbI
(akTOphI) aHTpOIIOTEHE3A:!
OMOJIOTHYECKUE U COIHANIbHBIE,
CpaBHUBATh UX MEKIY COOOM
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2.6

(OCHOBHBIE CTaIUHA
YBOIIOIIMH YETOBEKA

(OCHOBHBIE CTaJIM1 ¥ BETBU ABOJIIOIIUHN
UEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMeIbI, YenoBeK MpsIMOXO SN,
YenmoBek HeaHAEpTAIBCKUN, HeloBEK
pa3yMHBI COBPEMEHHOT'O THUIIA.
Haxo1ku nckonaemMbiX OCTAaHKOB, BpEMSI
CyIlIECTBOBaHMUsI, 00JIaCTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KU3HU, OPYIHS.
/lemoncmpayuu:

Tabauywl u cxemvi: «OCHOBHBIC MECTa
MaJICOHTOJOTMYECKUX HAXO/IOK MPEIKOB
COBPEMEHHOI'O YEJIOBEKA,
«JlpeBHenme JIroan», «/JIpeBHue Joamn»,
«IlepBbIE COBPEMEHHBIE IO,
O06opya0oBaHUE: MYJISIKU

«IIpoucxoxaeHne 4emoBeKa (OIOCTHI
ABCTPAJIONUTEKA, MUTEKAHTPOIIA,
HEeaHIepTaIbIa, KPOMAHBOHIIA); CIICTTKHHIIN
N300pakeHUsT KAMEHHBIX OpYy I
MEPBOOBITHOTO YETIOBEKA: KAMHHU-
qoImmepsl, pyousna, ckpebdiia

PackpbIBaTh COAEpKaHUE TEPMUHOB U
[MOHATHN: aBCTPAIIONUTEK, YEIOBEK
YMEJIBIN, YETOBEK MPAMOXOISAINM,
HEaHJIepTaJIEL, KPOMaHbOHELL,
HEOJIMTUYECKAS] PEBOJIOLIMA,
MepBOOBITHOE UCKYCCTBO.
XapaKkTepu30BaTh U CPABHUBATH MEKIY
co0OM OCHOBHBIC CTaJIMH DBOJIIOIMHU
YEJIOBEKA: XPOHOJOTMYECKUI BO3PACT,
apeaJt pacrpoCcTpaHeHus, 00bEM
rOJIOBHOT'O MO3ra, 00pa3 *U3HU U

opyaus Tpyaa

2.7

UenoBeueckue pacsl U
[IPUPOJIHBIE aJJallTalluH
YyeJI0BeKa

Uenoseueckue packl. OCHOBHBIC OOJIBITHE
[pachl: €BpoIeorIHasl (eBpa3nuiicKas),
HErpO-aBCTPATIOUHAsA(PKBATOPUAIbHAS),
MOHTOJIOUHAS
(a3uaTcKo-aMepUKaHCKas ).

PackpbIBaTh COAEPKAHNE TEPMUHOBH
MOHSTUI: pachl, PaCOreHe3, Colual-
apBUHU3M, PACU3M, METHCALIUSL.
XapakTepu30BaTh U CPABHUBATH
MpeACcTaBUTENCHUETIOBEYECKHUX pac,
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UepTbl IpUCIIOCOOIEHHOCTH
[IPEACTABUTEIIEN YEIIOBEYECKUXPAC

K YCJIOBUSIM CyLIECTBOBaHUA. EQUHCTBO
YyeI0BeUYeCKHUX pac. Kpurrka conuanbHOTO
NapBUHU3MA U pacusMa. /Jemoncmpavyuu:
Tabnuyst u cxemvl: «YenoBedyeckuepach»

PacKpbIBaTh MPUYUHBI U MEXAHU3MBbI
pacoresesa, nepeyuciisiTh U MPUBOAUTH
MpUMEPhI MPUCTIOCOOIEHHOCTH YEJIOBEKA
K YCJIOBUSIM CPEBI, IPUMEPHI
MPUCITOCOOUTEILHOTO3HAUYCHHS PACOBBIX
[MPU3HAKOB.

Jloka3beiBaTh eqUHCTBO Bu1a Homo
sapiens, Hay4HYI0 HECOCTOSTCIIBHOCTh
PAaCOBBIX TEOPHUM,UJIEN COLIMAIIBHOTO
TApBMHU3MA U pacusma

TOro 4acoB 110 TeMe

9

Tema 3. OpranusMbl 1 OKpYy KaKIIAas cpeaa

3.1 Dxosorust kak Hayka 1 DKOJIOTUS KaK HayKa. 3aJjauyuu pa3ziesbl  |PackpbiBaTh COJEpKAHUE TEPMUHOB U
PKOJIOTUH. MMOHATHI: KOJIOTHUSI, TOJICBBIC
MeTo bl SKOJIOTHYECKUX UCCIISIOBAHUM.  |[HAOJIOACHUS, IKCIIEPUMEHTHI,
DKOJIOTMYECKOE€ MUPOBO33PEHUE MOHUTOPUHT OKPYXKAIOUIEH CPebl,
COBPEMEHHOI'0 YEJIOBEKA. MO/JICJIUPOBAHUE, IKOJIOTUUECKOE
/lemoncmpayuu: [lopmpemsi.: A. MHUPOBO33pPCHUE.
['ymO0o0mpaT,K. ®. Pynbe, O. ['ekkens. [lepedunciiaTh 3a/1a4u SKOJIOTHH, €€
Tabnuyet u cxemvi: xapta «lIpuponnpie  [pa3ienbl UCBSI3U C IPYTUMHU HAaYKaAMHU.
30HBI 3E€MJIN» XapakTepu30BaTh METOIbI

DKOJIOTUYECKUX UCCIETOBAHUN
3.2 |Cpenpl oOMTaHUS U 1 Cpenbl oOMTaHUS OPraHU3MOB: BOJIHAsI,  [PackpwIBaTh coiepikaHUE TEPMUHOBH

HKOJIOTUIECKUE
dakTopsl

HA3eMHO-BO3/IyIIIHAS, IOYBEHHAS, BHYTPHU-
OpraHU3MEHHAs.

JKojorudeckue (HaKTopsl.
Krnaccuduxarus 3K0JI0THIECKUX

MOHSTHI:Cpeia OOUTaHMSI,
HKOJIOTHYECKHE (HaKTOPBI,
OMOJIOTMYECKUN ONITUMYM,
OTrpaHUYUBAIOIINHN (IUMUTHUPYIOLIHIA)
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dbakTopoB: abUOTHYECKUE, OMOTHUECKUEU
QHTPOIIOTEHHBIE.

JleticTBHE AKOJIOTHYECKUX (PaKTOPOBHA
OpraHU3MBbI.

/lemoncmpayuu:

Tabauywvt u cxemol: «CpeaploOUTAHUS
OpTraHU3MOB)

daxTop.
XapakTepu30BaTh YCIOBHSI CPE/

oOUTaHUsl OPraHU3MOB;
KJ1acCU(UIIMPOBATH U XapaKTEpU30BaTh
HKOJIOTMYecKue (PaKTOPbI:
abnoTuyeckue,0MOTUYECKHUE U
AHTPONOTEHHBIE.

OnuceIBaTh AEMCTBUE IKOJIOTHUECKUX
(akTOpOBHA OpPraHU3MBI.
XapakTepu30BaTh 0COOCHHOCTH
CTPOCHUS U KU3HEAEATETbHOCTH
pPacTeHHI U KUBOTHBIXPA3HBIX CPE
oOuTaHus

3.3

AOMOTHUYECKHE
bakTophI

AOnoTnyeckue (haKkTophl: CBET,
TEMIIEpaTypa, BIaKHOCTb.
doronepuoausm.lIpucnocobnenus
OpraHU3MOB K JICCTBUIO a0MOTHYECKUX
¢dakropoB. bruonornueckuepuT™MBI.
/lemoncmpayuu:

Tabauywvt u cxemwvl: «DOTONEPUOTUIMY.
Jlabopamopnvle u npaKkmuyeckue
paoomol:

JlaGopatopHast pa6ora Ne 3.
«Mopdomoruueckne 0COOEHHOCTH
[PACTEHUI U3 Pa3HBIXMECT OOUTAHUSY.
JlaGopatopHas pabota Ne 4. «Bnusiaue
CBETA HAa POCT U Pa3BUTHE YEPEHKOB
KoJIeyca

PackpbIBaTh coiep’aHue TEPMUHOB U
MOHATHI: adnoTHYECKUE (HaKTOPHI,
dboToneprou3M, OUOJIOTUIECKUE
PUTMBI.

AHaJTU3UPOBATh JICHCTBHUE CBETA,
TEeMIIepaTyphl, BIAXKHOCTH Ha
OpPraHU3MbIU PUBOAUTH MPUMEPHI
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.
[[poBOAUTH
HAOIOICHHS M OPOPMIISITH Pe3yIbTaThI
MPOBEIEHHBIX HAOIIOICHUH

OMOJIOTUYECKHE]
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3.4 |buotnuecknepakTopsbl buotnueckue daktopsl. Buasl PackpbIBaTh COAEPKAHUE TEPMUHOBH
OMOTUYECKUX B3aUMOJEHCTBUMN: MOHATHI:0M0THYECKHE (PaKTOPBI,
KOHKYPEHIUS, XUIITHUYECTBO, CHMOMO3 U [XMILIHUYECTBO, apa3uTU3M,
ero opmsl. [lapazutusm, koonepanus,  [KOHKYpPEHLUs, MyTyajau3M, CUMONO3,
MYTyaau3M, KOMMEHCAIIU3M KOMMEHCAJIU3M, HaxJIEOHUYECTBO,
(KBapTUPAHCTBO, HAXJICOHUYECTBO). KBAPTUPAHCTBO, AMEHCAJIU3M,
AMEHCaIN3M, HEUTPATU3M. HEUTPAJIU3M.
3HaueHWEe OMOTUYECKUX B3aUMOICHCTBUI [XapakTepu3oBaTh OUOTHYECKUE
JUTS CYIIIECTBOBAHUSI OPTaHU3MOB B (bakTopbl U BUABIB3AUMOOTHOIIEHU I
MPUPOJIHBIX COOOIIECTBAX. MEX1y OpraHM3MaMu; TPUBOJIUTD
lemoncmpayuu: pUMEpPbI B3aUMHOMN
Tabnuyel u cxemsi: «IlunieBsie Lemm» MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.
CpaBHUBAaTH MEXAY COOOW BHUIBI
OMOTHYECKUXB3aUMOIEHCTBUM
OpraHU3MOB
3.5 [Dkonoruyeckue DKOJIOTUYECKHE XaPAKTEPUCTUKU PackpbIBaTh COJIEp)KaHUE TEPMUHOB U

XapaKTepUCTUKH BUA
U TTOMYJISAIINH

nonyasanui. OCHOBHBICTIOKA3aTEIIH
MONYJISAIINU: YUCIICHHOCTD, IIJIOTHOCT,
POXX1aeMOCTh, CMEPTHOCTH, IIPUPOCT,
Murpanus. JluHaMuKka 4ucIeHHOCTH
MOMYJISLUA U €€ PEeTYJISALUS.
lemoncmpayuu:

Tabnuywl u cxemol.: «llomynsauuny,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
MONYJISAIINN UHY30pUHA-TY(DEITBKI.
Vlabopamopubvie u npakmuueckue
padomut:

MOHSATUIN: MOMYJISLNS, YACICHHOCTbD,
[JIOTHOCTb, POKIAAEMOCTh, CMEPTHOCTb,
[PUPOCT, MUTPALIUs, TUHAMUKA
YUCJICHHOCTH TOIMYJISUU.
XapaKkTepu30BaTh OCHOBHBIE OKA3ATENH
1 HKOJIOTUUYECKYIO CTPYKTYPY
MOMYJISAILNHU; ONUCHIBATh MEXAHU3MBbI
PEryJsiliuKi YUCIECHHOCTU OMYJIALINU
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[TpakTrueckast pabora Ne 2. «I[loacuér
MJIOTHOCTU MOMYJISIIUI Pa3HBIX BUIOB
pacTeHUI»

1TOro 4acoB 110 TeMe

5

Tema 4. Coo01IecTBa M YKOJIOrH4ecKue Cu

CTEMBbI

4.1 |CoobmiecTBa 1 Co00111eCTBO OPraHU3MOB — OHOIIEHO3. PackpbiBaTh CoiepKaHNEe TEPMUHOB U
OpraHu3MOB CTpyKTyphl OHMOIICHO3a: BUI0BAS, MOHSTHI: OMOIIEHO03, PKOCUCTEMA,
POCTPAHCTBEHHAS, TPOPUUICCKas OMOreo1eHO3, BUIbI-TOMUHAHTHI,
(nmuieBas). Buabl-qoMUHAHTEL DKOJIOTHYECKasi HUIla. XapaKTepru30BaTh
CBsi3u B OHMOIICHO3E. Ouro1eHo03 (COOOIECTBO), €ro BUIOBYIO,
lemoncmpayuu: MPOCTPAHCTBEHHYIO U TPO(QUUECKYIO
Tabnuywt u cxemvi: «IIuIeBsIe ICTN, CTPYKTYDHI.
«BHOIIEH03: COCTAB U CTPYKTYpPay. OOBSCHATH POJIb KOMITOHEHTOB
Obopyodosanue: MOACTb-aNITUTHKALIAS OworeHo3a B TOJJEPKaHUH €T
«TunmmaHbIe OMOIICHO3bI»; TepOapuit CTPYKTYPHI U CYIIIECTBOBAHMUSI
«PacTuTenbHbIe COOOIECTBAY;KOJJICKITUS [Ha ONPEACIEHHON TePPUTOPHH.
«buroreHo3» OOBSACHATH OMOJIOTUUECKUN CMBICTT
SIPYCHOCTH MJIMCTOBON MO3aWKH.
CpaBHMBATh KOMITIOHEHTHI OMOIICHO30B,
X BUOBYIO, IPOCTPAHCTBEHHYIO U
TPOPUUICCKYIO CTPYKTYPHI, CBSI3H MEXKTY
OopraHu3MaMH
4.2 [DKOCUCTEMBI U 2 DKOJIOTUYECKHE CUCTEMBI (3KOCUCTEMBI). |PacKphIBaTh CoJiep:KaHUE TEPMHUHOB U

3aKOHOMEPHOCTH UX
CYIIIECTBOBaHMS

[TousiTre 00 dKOCHUCTEME U OMOTE€OLICHO3E.
OYHKIIMOHAIbHBIC KOMITOHCHTBI

MMOHSATHI: DKOCUCTEMA, OMOTCOIICHO3,
MIPOIYIIEHTHI, KOHCYMEHTBI, PETYIICHTHI,
TpopUUICCKHE YPOBHH, ITHUIIICBAS
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PKOCHCTEMBI: TPOTYLIEHThI, KOHCYMEHTHI,
PEAYLEHTHI.

KpyroBopoT BelecTB v MOTOK YHEPTUHUB
HSKOCUCTEME.

Tpoduueckue (MuieBbie) ypoBHU
DKOCUCTEMBI. [IHIeBbIe 1IENn U CeTH.
OCHOBHBIE MMOKA3aTENH SKOCUCTEMBI:
OoroMacca, MpoIyKIus. DKOJIOTUUECKHE
MUPaMUJIbI: TTPOTYKIIUH, YUCIICHHOCTH,
oromacchel. CBOMCTBA HIKOCUCTEM:
YCTOMYUBOCTD, CAMOPETYJISIIHS, Pa3BUTHE.
Cykueccus. /lemoncmpayuu:
[lopmpemuwr: A. JIx. Tencou,B. H.
CykauéB.

Tabauywvt u cxemoi: «IIpupoaHbie
coobmiecTBay, «Llenu nutanusy,
«JKOJIOTUYECKas MUPAMHUJIA»

[IETb U CETh, SKOJOTUUECKHUE TUPAMU/IBI,
Ouomacca, MpoayKIUs,CYKIIECCHUS.
XapakTepu30BaTh CBOMCTBA YKOCUCTEMBI
(e€ crmocOOHOCTH K JUIUTETBHOMY
CaMOIIOIIeP>KaHUI0, OTHOCUTEIHHO
3aMKHYTBI KPYTOBOPOT BEIIECTB,
HEO0OXO0IMMOCTh TTOTOKA SHEPTHH).
CpaBHUBATh TACTOUIIIHBIC U ICTPUTHBIC
MUIICBBIC [IETTH, TPO(PHUIECKUE YPOBHU
DKOCHCTEMBI.

PaznnyaTh TUpaMKIBI TIPOAYKITUH,
MTUPAMUJIBl YHCIICHHOCTH M MTAPAMUIBI
OMOMacCCHI.

CocTaBisTh 1IENU U CETH MMUTAHMUS.
[lepeuncnsaTb CBOMCTBA SKOCUCTEM:
YCTOWYUBOCTH, CAMOPETYJISIHUA,
pa3BUTHE (CYKIIECCHS).

OnuceiBaTh MEXaHU3M TOIIEPIKAHUS
paBHOBECHS B DKOCHCTEMAX.
XapakTepu30BaTh CyKIIECCUU, BBISIBIIATD
MPUYMHBI U O0ITHE 3aKOHOMEPHOCTH
CMEHBI SKOCHUCTEM

4.3

[ Ipuponubie
PKOCUCTEMBI

[ IpupoTHBIE SKOCHCTEMBI. DKOCUCTEMBI
peK 1 03€p. DKoCcUCTEMA XBOMHOTO WU
ITUPOKOJIMCTBEHHOTO JIeca.

PackpsIBaTh CoJIepKaHUE TEPMUHOB U
MMOHSATHH: BOJTHBIC YKOCUCTEMBI,
OMOTeoneH03bl, PUTOIIAHKTOH,

300IIaHKTOH, OEHTOC, TYMYC.

66




Iemoncmpauuu:

Tabauywl u cxemvl: « IKOCUCTEMA
IMPOKOJIMCTBEHHOTO JIECAY,
«DKocucTEMa XBOMHOIO jecay,
«burorenos Bogoéma.

Obopyoosanue. Tepdapun U KOJIICKIIUH
pacTeHUM U )KUBOTHBIX,
MPUHALICKAINIUX K pa3HbIM
PKOJIOTMYECKUM TpyIIiaM OJIHOTO BU/Ia

[ IprBOIUTE MpUMEPHI TPUPOAHBIX
DKOCUCTEM CBOEU MECTHOCTH.
CpaBHUBATbh HA3€MHBIE U BOJIHbIE
HKOCUCTEMBIL; OPraHU3MBbI, 00pa3yrolue
pa3Hble TPOPUUYECKHUE YPOBHU

4.4 |AHTpOTIOTEHHBIC AHTPOITOTCHHBIE YKOCUCTEMBI. PackpbIBaTh co/iepKaHUE TCPMHHOB H
HKOCUCTEMBI ATPO3KOCUCTEMBI. MOHSATHI: aHTPOIIOTCHHAS SKOCHUCTEMA,

Ypboskocuctemsl. brosornyeckoe u arpod’KocHucTeMa, ypOo3KoCUCTEMa,
XO35IICTBEHHOE 3HaUEHUE OouropazHooOpasue.
ArpO’KOCUCTEM M YPOOIKOCUCTEM. XapakTepu30BaTh arpO3KOCUCTEMBI U
buopazHooOpazue kKak GpakTop YpOOIKOCUCTEMBI, 0COOEHHOCTH UX
YCTOWYUBOCTH dKocucTeM. CoXpaHEHUE  [CYIIECTBOBAHMUS.
OHMOJIOTUYECKOTO pazHooO0pa3us [[prBOIUTH IPUMEPHI AHTPOTIOTCHHBIX
Ha 3eMIie. HKOCUCTEM CBOEH MECTHOCTH, ONUCHIBATH
Iemoncmpayuu: X BUJOBOW COCTaB U CTPYKTYPY.
Tabnuysl u cxemvl: «ATPOTIEHO3Y. CpaBHUBATH COCTaB U CTPYKTYPY
Obopyoosanue: xoineknus «Bpeaurenu |[MpUPOTHBIX SKOCUCTEM U
BAYKHEHTIINX CEITCKOX035HCTBEHHBIX arpod’KOCHCTEM, arPOIKOCUCTEM H
KYJbTYP» ypOOIKOCHCTEM

4.5 [buocdepa —riodanbHas Yuenue B. 1. Bepnanckoro o 6uocdepe. |[PackpbiBaTh coaepkaHue TEPMUHOB H

YKOCUCTEMA 3EMITH

JKyiBoe BemecTBO U ero

dbynkuuu. OcodbeHHoctu duochepsl Kak

[ paHMIIBI, COCTAB U CTPYKTypa OMOChEpHI.

MOHATHI: Onocdepa, )KUBOE BEIICCTBO,
TMHAMUYECKOE PAaBHOBECHE.
OuenuBats Bkiaa B. . Bepuajackoro
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r7100aJTbHON SKOCUCTEMBI.
JluHaMHu4ecKoe paBHOBECUE U OOpaTHas
CBsI3b B Ouocdepe.

Vlemoncmpayuu:

[lopmpemuwi: B. Y. Bepuanckuit. Tabnuyot
u cxemol: «O061Ias cTpykTypadbuocdepsy,

«Pacnipoctpanenue xu3HUB Ouocheper,
«O30HOBBIN IKpaH OrochepbI»

B CO3/1aHME yueHus o buocdepe.
XapakTepu3oBaTh cocTaB Onochepsl,
(GyHKUMHU )KMBOTO BelllecTBa Ouochepsiu
onpenensTh (Ha KapTe) 00JacTH ero
HanOOJIBIIET0 PaCPOCTPAHEHUS.
[IpuBOANTH IPUMEPHI MPOSIBICHUS
(GbyHKUMN )KHUBOTO BelllecTBa Ouocdepsl,
OMOT€OXUMHUYECKON IEATEIBHOCTH
yeJIoBeKa.

[lepeuncnsaTe ocobeHHOCTH OrOoCchepsI
KaK rJ00aJbHOM SKOCUCTEMBI 3eMITH

4.6 [3aKOHOMEPHOCTH KpyroBopoThI BEIIECTB PackpbIBaTh co/iepKaHUE TCPMHHOB H
CYIIECTBOBAHHMSI OMOTeOXMMHUYECKHE IIUKJIIBI DJIEMEHTOB MOHSTHI: 1IeJIOCTHOCTH OUOC(hEepHI,
orochepsr (yrnepona, a3ora). KPYTrOBOPOT BEIIECTB,

3oHanbHOCTH OMochepbl. OCHOBHBIE OMOreOXUMUYECKUE LIUKIIBI DJIIEMEHTOB,

OMOMBI CYIITH. 30HAJILHOCTH OMOCHhephbl,0MOMBI.

Vlemoncmpayuu: OnuceiBaTh KPyroBOPOT BEIIECTB,

Tabnuyer u cxemol: «Kpyrosopor OMOreOXMMHUYECKHE IIMKJIIBI a30Ta U

yriaepoza B uocheper, «kKpyroBopor yrieponaa B ouocdepe.

a30Ta B IPUPOJICH» OOBSICHITh MPUYNHY 30HATTLHOCTH
ouocdepsl. [lepeuncnars u
XapaKTepU30BaTh OCHOBHBIE OMOMBI
Cymu 3eMiu

4.7 YenoBeuecTBO UenoBeuecTBO B Ouochepe 3eMiin. PackpbiBaTh coqiepkaHUEe TEPMUHOB U

B Ouocdepe 3emin

AHTpOIIOT€HHBIC U3MEHEHUSB Onocdepe.

" moOabHBIE

MMOHSITHI: AHTPOIIOI'CHHBIC N3MCHCHUA,

HKOJIOTUYECKUN KPU3UC, TTI00aTbHBIC
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PKOJIOTUUECKHE TPOOIIEMBI.
lemoncmpauuu:

Tabnuyet u cxemvl: «I[Ipumephsie
AQHTPONOT€HHbIE BO3ACHCTBUSA

Ha IPUPOAY», «BakHenmre CTOUHUKHU
3arpsi3HEHMs BO3/yXa U TPYHTOBBIX BOIY,
«ITouyBa — BaxHenIIAs

cocTaBlsAoIIas Onocepb», «DaKTOPHI
nerpaganuu mouysy, «llapHukoBbIv
ey, «DakTopbl palOaKTUBHOTO
3arpsisHeHust Onocepsn»; Kpacnas
kHura PO, n3o0pakeHus: oXpaHseMbIX
BUJIOB PACTEHUN U KUBOTHBIX

MpPOOIEMBI.

XapakTepu3oBath OMOCHEPHYIO POJIb
YeJI0BEKa.

[[puBOAUTE MPUMEPHI AHTPOTIOTEHHBIX
n3MeHeHu B Ouocdepe.

O1eHUBaTh TTOCIEACTBUS 3arPSI3HCHUS
BO3/YLLIHOM, BOJHOU CPEJIbl, U3BMEHECHUS
KJIMMaTa, COKpaIleHus
O6uopazHooOpasus.

dopmMyaupoBaTh COOCTBEHHYIO TTO3UIIHIO
10 OTHOIIEHHUIO K I100abHBIM U
PETrHOHATBHBIM DKOJIOTHYECKUM
npoOJjieMaM, apryMEeHTUPOBATh CBOIO
TOUKY 3pEHHUS.

Ha3biBaTh MPUYMHBI TIOSIBJICHUS
[IPUPOIOOXPAHHON ITUKH,

pacKpbIBaTh 3HAUYECHHE MpPOrpecca st
[PEOI0JIEHUS SKOJIOTHYECKOTO

KpH3uca

4.8

CocylecTBOBaHHE
MPUPOIBI U
yeJI0BEYSCTBA

Cocy1iecTBOBaHHE MPUPOJIBI U
yesnoBeuecTBa. CoxpaHeHue
Ooropa3zHooOpa3us Kak OCHOBA
ycTounBoCcTH 6rocheprl. OcHOBa
PAIMOHAILHOTO YIIPABJICHHS TIPUPOTHBIMU
pecypcaMu U UX HCTOJIb30BaHHE.
JlocTrmxeHnus: OnoI0Tun

U OXpaHa MPUPOJIBL.

PackpbIBaTh COJIEpKAHUE TEPMUHOB U
[MOHATUI: PAallMOHAIBHOE
[IPUPOAONOJIB30BAHNE, YCTOUUUBOE
Pa3BUTHUE, KOIBOJIFOLIHS.
XapakTepu30oBaTh PalHOHAIBHOE
VICII0JIb30BaHUE MPUPOIHBIX PECYPCOB;
OCHOBHBIE IOJIOKEHUSI KOHUETIUU
YCTOMYMBOTO PAa3BUTHS
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Vlemoncmpayuu:
Tabnuyel u cxemvi: «buocdepa NUEIOBEK»

M TOr0 9acoB 1Mo TeMe 9
Pe3epBHOE BpeMs 2
OBIIEE KOJIMYECTBO 34
YACOB I10 I[TPOTPAMME
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5. IOYPOYHOE INTAHUPOBAHHUE

10 KIIACC
No KosnvecTBO 4acos Hata usyenus JIeKTPOHHBbIE HU(PPOBLIE
. Tema ypoka o0pa3oBaTeJIbHbIC
n/n Kontpoabnsie | IIpaktuueckue | Ilian dakr
Bceero pecypchl
padoThbI padoThbI
buosnorus B cucreme
HayK. MeTo/ bl TO3HaHUS
YKUBOU MPUPOIBI.
IIpakTuyeckasi padora bubnuoreka [JOK
1 Ne 1 «Mcnons3oBanue 1 0.5 04.09 https://m.eds00.ru/863e6122
pa3IMYHBIX METOOB IIPH https://m.edso0.ru/863e632a
U3yUYECHUU
OMOJIOTMYECKUX
00BEKTORBY
2 fggfe(ﬁgqi;iieeccm U UX 1 11.09 bubmiorexa LOK
’ ' https://m.edso0.ru/863e6122
H3y4YeHUE
3 CraproBas 18.09
AUATHOCTHKA 1 1
(KonTposbHas paGora
Nel)
XUMHYECKUN COCTaB
bu6anorexa [JOK
4 wreTkit. Boga ! 25.09 https://m.eds00.ru/863e6564
MUHEpaIbHbIE COJN
5 benku. CocrtaB u 1 02.10 bubmmoreka [JOK
CTpPOCHHE OCITKOB ' https://m.edsoo.ru/863e674e
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DepMeHTBI —
OMOJIOrMYECKre
KaTaJIn3aTOPBHI.
JlaGopaTopHasi padora

bu6anorexa [JOK
0 Nel «HW%HH? 0-5 09.10 https://m.eds00.ru/863e6b72
KaTaJIUTHICCKOU
AKTUBHOCTH (hE€pPMEHTOB
(Ha mpUMepe aMusIa3bl
WJIA KaTajiasbl)»
bu6anorexa IJOK
! Y TIeBOJIEL. JTumH e 16.10 https://m.eds00.ru/863e6870
8 HyknenHoBble KUCIIOTHI. 2310 bubnmnorexa [{IOK
ATD ' https://m.edsoo0.ru/863e6d5c
HcTtopust 1 MeTo bl
9 I/ISY‘IGI:)HI/I}I KJIGTKI/II[. 06.11 bubmorexa LIOK
K ' https://m.eds00.ru/863e6e88
JIETOYHas TEOpHUs
10 Knerka kak neioctHas 13.11
JKUBasi CUCTEMA
Crpoenue
3YKapUOTHUYECKON
kietku. JlaboparopHas
padora Ne 2 «3y4yeHue
CTPOEHHSI KIIETOK bubnuoreka [JOK
11 pacTeHUM, )KUBOTHBIX, 0.5 20.11 https://m.edso0.ru/863e6ff0

rpuOOB U OAKTEpHiA IO
MHUKPOCKOTIOM Ha
TOTOBBIX
MUKpOTIperapaTax u ux
OTIMCAHHEY

https://m.edso00.ru/863e716¢c

72


https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

12 OOMeEH BeIIeCTB WIIH 2711 bubmmoreka IIOK
MeTa00IH3M ' https://m.edso0.ru/863e766¢
13 dDoTOoCHHTE3. 04.12 bu6anorexa [JOK
XemMocHHTES ' https://m.edso00.ru/863e7c98
. bubmmoreka IIOK
14 OHepreTuecKuil 0bmeH 1112 https://m.edso0.ru/863e7aae
15 Kontpoabhasi paGora 18.12 bubnmnoreka [IOK
Ne2 3a 1 mosyroame ' https://m.edsoo.ru/863e7dc4
JKu3HEeHHBIN ITUKIT
KJIETKH. JleJIeHne KIIETKH.
Murto3. JlabopaTopHasi
padora Ne 3 bubnuoreka [JOK
16 «HabOnronenne MmuTo3a B 0.5 25.12 httns://m.eds00.ru/863e796e
KJIEeTKaX KOHYHNKA
KOpEIlKa JyKa Ha
TOTOBBIX
MUKpOIpernapaTax»
buocunres Oenka.
17 Peakuust MaTpuuHOro 15.01 but6mmoreka IIOK
cunTe3a TpaHcmamus — ' https://m.edso00.ru/863e796e
OnocuHTEe3 OeJKa
18 Hexknerounsie hopmbl 22 01 bubnuoreka [JOK
KU3HU — BUPYCHI ' https://m.eds00.ru/863e7540
Do bubnmoreka [JOK
19 PMBbI PaSMHOKCHIA 29.01 https://m.eds00.ru/863e81b6
OPTaHH3SMOB https://m.edso0.ru/863e831e
20 | Meiios 05.02 bubmmorexa LIOK

https://m.edso0.ru/863e7f4a
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OO0pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
O1u1010TBOPEHHUE.

21 JlabopaTopHasi pa6oTa 05 12.02 bubnuoreka [JOK
Ne 4 «3yuenue ' ' https://m.eds00.ru/863e81b6
CTPOCHHS TIOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOTIpernapaTax»

99 NunuBunyansHoe 10.02 bu6anorexa IJOK
pa3BUTHE OPraHU3MOB ' https://m.eds00.ru/863e8436
KonTpoabHasi padorta BuGmuorexa LIOK

23 Ne3 mo Teme «Poct u 26.02 https://m.edso0.ru/863e86f2
pa3BUTHE OPraHU3MOB»

['eneTnka — Hayka o
HACJICJICTBEHHOCTH H
U3MEHYUBOCTHU

24 3aKOHOMEPHOCTH 05.03 bubnmnoreka [{OK
HacJIeIOBaHUs ' https://m.edso0.ru/863e8878
MIPU3HAKOB.

MonorubpuaHoe
CKpEIIMBaHUE
JurubpugHoe

o5 CKpellIMBaHue. 3aKOH 1203 bubmmoreka [JOK
HE3aBUCHUMOTO ' https://m.edsoo.ru/863e89a4
HACJIeI0BaHMSI IPU3HAKOB

26 Pemenne 3agag Ha 19.03 bu6anorexa [JOK
MOHO U TUTHOPUIHOE ' https://m.eds00.ru/863e8c60
CKpEIIMBaHUE

27 CuemieHHoe 0.5 02.04 bu6anorexa [IOK
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HacJe/10BaHue
MPU3HAKOB.
JlaGopaTopHasi padora
Ne § «M3yuenue
pe3yabTaToB
MOHOTHOPHTHOTO U
JTUTUOPUTHOTO
CKpEIIMBaHUS Y
Jp0o30(UIIBI HA TOTOBBIX
MUKpOTIperapaTax»

https://m.edso0.ru/863e8c60

28

I'eneTnka moma.
HacnenoBanue
MIPU3HAKOB, CUETUIEHHBIX
C TI0JIOM

09.04

bu6anorexa IIOK
https://m.edsoo.ru/863e8efe

29

N3MeHunBOCTSD.
Henacnencreennas
M3MEHYUBOCTb.
JlaGoparopHasi padora
Ne 6. Nzyuenue
MOIU(DHUKATTHOHHON
M3MEHYUBOCTH,
IIOCTPOEHHUE
BApUALIMOHHOTO psijia U
BAPHALMOHHOUN KPUBOW»

0.5

16.04

bubnuoreka [JOK
https://m.edsoo.ru/863e8efe

30

HacnencrBennas
W3MEHYUBOCTb.
JlaGoparopHasi padora
Ne 7. «AHanu3 MyTtanui
y Apo30¢hUIIbl Ha TOTOBBIX

0.5

23.04

bubnmnoreka [JOK
https://m.edso0.ru/863e8d78
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MHKPOIIPENapaTax»

31

I'eneTnka yegoBeka.
O06o011eHNE IO TEME
«HacaenctBeHHOCTD U
A3MEHYUBOCTD
OpPraHU3MOBY»

30.04

32

Cenekuus Kak HayKa u
nporuecc. Meroabl u
JNOCTH>KEHUS CEJIEKIIUN
pacTeHuil u
KUBOTHBIX

07.05

bu6anorexa IJOK
https://m.eds00.ru/863e9214

33

IIpome:xxyTouHasn
arrecTanus
(KonTpoabHast
padora)

14.05

bu6anorexa IIOK
https://m.eds00.ru/863e9214

34

buortexHonorus kak
OTpacib MPOU3BOACTBA

21.05

bu6anorexa IIOK
https://m.eds00.ru/863e9336

OBILEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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11 KVIACC

KoJsinyecTBO 4acoB

JIEKTPOHHBbIE HU(PPOBLIE

Ne Jlara
/i Tema YpPOKa Beero KOHTpOJIbeI HpaRanecxn " 06pa30BaTeJIbele
epadoThI epadoThI 3yqeHus pecypchol
[Lian dakt
. 05.09 bu6anorexa IJOK

1 OBOJIIOLWS 1 METO/BI €€ 1 https://m.edso00.ru/863ea20e
W3YYCHHUS

5 UcTopus pazButus 1 12.09 bubmmnorexa [{IOK
HpeCTaBICHUI 00 https://m.eds00.ru/863e9570
HBOJTIOLINH.
MukposBoJron s

3 BXoJHas KOHTPOTEHAs 1 1 19.09 bubnuoreka IIOK

https://m.edsoo0.ru/863e9cle

paboTta Nel

4 Tomysiyst Kak 1 0 26.09 Bubimoreka [{OK
dIIEMEHTapHast 5' https://m.edso0.ru/863e99c6
SIMHUIIA BUA U
HBOJIIOLINH.
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Jlaboparopnas pabota No
1

«CpaBHEHHE BUJIOB 110
MOPGOIOTHYECKOMY
KPUTEPHIO)

JIBrmKy1ye CHUJIbl
(3nmeMeHTapHbIe
(bakTOphI) IBOJIIOIUU

03.10

bu6anorexa IJOK
https://m.edsoo.ru/863e9da4

EctecTBeHHBIN
0oTOOp U ero

bopmbl

10.10

bu6anorexa [JOK
https://m.edsoo.ru/863e9ed0

PesynbTatel 3Bomronuu:
IPUCTIOCOOJIEHHOCTh
OpraHU3MOBH
BUI000pa3oBaHUeE.
Jlaboparopnas pabota No
2

«Onucanue
MIPUCITOCOOJICHHOCTH
oprasHusMma u eé
OTHOCHUTEIHHOTO
XapakTepa»

0.5

17.10

bu6anorexa IIOK
https://m.edsoo.ru/863e9fde

Hanpasnenn
S U IIyTH
MAaKpO3BOJI
1100007071

24.10

bu6anorexa [JOK
https://m.edso00.ru/863e9cle

HeobOparumocTs
HBOJIIOIIUHU

07.11

10

Uctopus xu3HU Ha
3eMJie UMETOJIbI €€

14.11

/8
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https://m.edsoo.ru/863e9fde
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W3YYCHHUS

1 I'unoresst 21.11 bubnuorexa [IOK
MPOMCXOXKICHUS JKU3HU https://m.eds00.ru/863ea5a6
Ha 3emie

12 Pazputne xu3HM Ha 28.11 bubmmoreka IIOK
3emiie mo3pam u https://m.edso0.ru/863eatbe
nepruoIaM
OcCHOBHBIE ATaIlbI 05.12
HBOJIIOLIAN

13 PacCTUTENBHOTO U 0.5 bubmorexa LOK

KUBOTHOT'O MHpA.
[TpakTrueckas padora
Nel

«3ydeHne nCKOoImaeMbIX
OCTaTKOBPACTCHHH M
’KUBOTHBIX B

https://m.edso0.ru/863ea8bc
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KOJJICKIIUAX»

14

CoBpemenHas
cucrema
OpraHUYeCcKor
0 MHpa

12.12

bu6anorexa [JOK
https://m.edsoo.ru/863ea48e

15

OBOJOLUA
yeJioBeKa
(anTpomore
HE3).
JIBrokyiue
CHUTBI
(pakropsr)
aHTPOIOTEH
e3a

19.12

bu6anorexa IJOK
https://m.edsoo.ru/863eac2c

16

KontponbHas
pabota Ne2 3a 1
MOJIYTOJINE

26.12

bu6anorexa IIOK
https://m.edso0.ru/863ead44

17

OcCHOBHBIE CTaJIUN
SBOJIIOIIAHNYETIOBEKA

09.01

18

UYenoseueckue pacsl U
MIPUPOJIHbICA 1A TALITI
YeJoBeKa

16.01

bu6anorexa [JOK
https://m.edso00.ru/863eaea2

19

Pe3epBHBIi ypOK.
O0o001IeHne moTeme
«Bo3ankHOBEHUE U
pa3BUTHE KU3HU HA
3emiie»

23.01

20

DKOJIOTHSI KaK HayKa

30.01
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21

Cpensl
oOuTaHus u
AKOJIOTHIECKHUE
(bakTopsl

06.02

bu6mnorexa [JOK
https://m.edsoo.ru/863eafec

22

AbGuoTuyeckue
(akTopsbl.

JIaGopatopHas

pabota Ne 3.
«Mopdonoruueckue
0COOEHHOCTUPACTEHUN U3
pPa3HbIX MECT OOUTAHUS.
Jlaboparopnas pabota
Ne 4. «Bnustnue cBeta
Ha POCT UPA3BUTHE
YEPEHKOB KOJIeyCa

0.5

13.02

bu6anorexa [JOK
https://m.edsoo.ru/863eb10e

23

buotnueckue dhakTopsl

20.02

bu6anorexa IIOK
https://m.edso0.ru/863eb348

24

DKOJIOTHYECKHUE
XapaKTEePUCTUKHU
MIOMYJISILIUM.
[IpakTHueckas

0.5

27.02
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pabota Ne 2 «Iloacuér
IJIOTHOCTUTIONYJISILIAN
Pa3HBIX BUJIOB
pAaCTEHUIN»

25

CooOmrecTBa
OpraHU3MOB —
OHOIIEHO3

06.03

bu6anorexa [JOK
https://m.edsoo.ru/863eb46a

26

DKOJIOTUYECKHUE
CUCTEMBI
(9KOCHCTEMBI)

13.03

bu6anorexa [JOK
https://m.edsoo.ru/863eb46a

27

OCHOBHBIE TTOKA3aTEIIN
9KOCHUCTEMBI.
OKOI0rn4YecKue
nupamubel. CBOMCTBa
skocucteM. CyKieccus

20.03

bu6anorexa IJOK
https://m.edso0.ru/863eb5fa

28

HpI/IpO,ZIHI)IGD 9KOCHCTCMBI

03.04

29

AHTpOIIOTeHHBIC
HKOCUCTEMBI

10.04

30

buocdepa —
riao0anpHas
PKOCHCTEMA
3emin

17.04

bubnuoreka [IOK
https://m.edso0.ru/863ebb5e

31

3aKOHOMEPHOCTH
CYIIECTBOBaHHUS
ouochepsl

24.04

bu6anorexa [JOK
https://m.edso0.ru/863ebd16

32

YenosedecTBO B OMochepe
3emuin. CoCylieCTBOBaHUE
IIPUPOJIBI HUETOBEUYECCTBA

08.05

33

0O000111eHNE TEMBI
«Coo0O1ecTBa u

15.05

bubmmoreka [JOK
https://m.edsoo.ru/863ebale
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OKOJIOTHYCCKHUC
CHUCTCMBI»

KonTponbsHas pabora
34 Ne3 zaron

22.05

OBUIEE KOJIMYECTBO
YACOB IIOITPOI'PAMME

B~ w

2.5

83



JUCT KOPPEKTUPOBKH PABOYE TPOT'PAMMBbI

B pabouyto nporpaMmy BHOCATCA CIAEAYIOIINE U3MEHEHUS:

OcHoBaHus:

° IlocraHoBiIEHHKE:

° ITpukas:

Ne Hara Tema ypoxka Koi-Bo yacoB | [Ipuuunsl Crnoco0 KOppeKTUPOBKH
ypoka | [man | ®akr [Iman | ®akT | KOPPEKTUPOBKHU
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6. YYEBHO-METOANYECKOE OBECIHHEYEHUE OBPA3OBATEJIBHOI'O
NPOLECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

ebuonorus/Ilaceunuk B.B., Kamenckuit A.A., Py6uoB A.M. u apyrue/llon pen.
[Taceunuka B.B., Akunonepsoe obmectBo «M3natensbctBo «IIpocBemenney

ebuonorus, 11 knacc/Ilaceunuk B.B., Kamenckuit A.A., PyorioB A.M. u npyrue/Iloa
pen. Ilaceunuka B.B., Akunonepnoe obmectBo «M3narensctBo «IIpocBenieHue»

METOANYECKHUE MATEPUAJIBI J1JISA YUUTEJISA

¢COOpHMK TECTOBBIX 3aJaHUM JJIT TEMAaTUYECKOr0O U UTOrOBOTO  KOHTPOJIS:
buonorus: Crapmas mkona: 10-11 kmaccer ABtopsl: Ky3nenosa B.H., [Ipunexaesa JL.I'.
N3narenscrBo: UHTEIIEKT-LIEHTP

¢ A.B. Tepemos, P.A. IlerpocoBa. buonorus. buosioruueckue CUCTEMBI U TPOLIECCHI.
10 kmacc: yueb6. nmust ydamuxcs oOmieoopazoat. Opranmzanuii / A.B. Tepemos, P.A.
[Terpocoga. - M.: Uznarenbckuii nentp BJIAJIOC, 2021. — 223c.: uin..

o1 Jlepuep. O6mias 6uomnorus. [loypouHbie TeCTbI U 3aJaHUS.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU
NUHTEPHET

e https://quizizz.com/admin

o http://www.virtulab.net/index.php?option=com_content&view=category&layout=bl
00&1d=57&Itemid=108

o https://padlet.com/dashboard

o https://www.blogger.com/blog/posts/8727207529349717173?tab=rj

o https://www.learnis.ru/

e https://sdamgia.ru/

e https://infourok.ru/

e https://videouroki.net/

e bubnoreka I{OK https://m.edsoo.ru/863ebale
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