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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMmbl MO OHMONOTHH TEOPETHUECKYIO OCHOBY IS
OTIpENICTICHUST TOAX00B K (OPMHUPOBAHUIO COJACPKAHUSA Yy4eOHOTO MpeaMera
«buonorus» coctaBwiIM: KoHIEeNTyalbHble mnonoxkenus OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  1IeJei, colepKaHus, pe3yJbTaToB OOy4YeHHS U
TpeOOBaHU K YPOBHIO MOATOTOBKHU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIUX LEIX U
OPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHErO
obOmero oOpasoBanusi B Poccuiickoit denepanuu, a TakKe TMOJIOXKEHUS O
cnenuduke OMOJIOTUH, €€ 3HAYCHUU B IMO3HAHUM KUBOUW MPUPOJIbI U 00ECIIeYEHUN
CYILIECTBOBAaHMS 4YelioBeuecKoro obmiectBa. CoriiacHO Ha3BaHHBIM MOJIOKEHUSIM,
OMpeIeNICHbl OCHOBHBIC (DYHKIIUU MPOTPAMMBI IO OUOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Owonoruu [aéT TPEACTABICHHE O IMENsAx, 00 oOmen
cTparerud OOydYeHHs, BOCIUTAHUS M Pa3BUTHS OOYyYalOMUXCS CpEeACTBAMU
yueOHOro nmpeamera «buonorus», omnpeaenser o00sS3aTelbHOE MPEAMETHOE
colepKaHue, €ro CTPYKTypy, paclpeaesieHne Mo pas3ienaM H  TeMmam,
PEKOMEHYEMYIO ITOCJIEI0OBATEIBHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JOTMKH 00pa30BaTEIHLHOTO
mpoliecca, BO3PaCTHBIX 0COOEHHOCTEH 00yUYaroIMnXCs.

B mporpamme 10 OuONOrMHM Tak)Ke YUYMUTHIBAIOTCA TpeOOBaHUS K
MJIAHUPYEMBbIM JIMYHOCTHBIM, METANpPEIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOydeHuss B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIHHOU
NEeSATENHbHOCTH/YUEOHBIX JEHCTBUNM OOY4YalOMIMXCAd MO OCBOCHUIO COJEpPKAHUS
OMOJIOTUYECKOTO 00pPA30BAHMSL.

B nporpamme no 6uoniorun (10—-11 xnaccel, 6a30BbI ypOBEHb) peaIn30BaH
OPUHIMI TMPEEMCTBEHHOCTH B HM3yYE€HHHM OHWOJoruu, Onarogapss 4eMy B HeW
POCMATPUBACTCS HANPABICHHOCTh HAa pPa3BUTHE 3HAHUW, CBS3aHHBIX C
dbopmMupoBaHUEM €CTECTBEHHO-HAYYHOIO  MHPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTALUN JTMYHOCTH, SKOJIOTUYECKOT'O MBIILIEHUS, IPEICTABICHUN O 3I0pPOBOM
o0Opa3e XM3HUM U OEPEKHBIM OTHOILIEHHWEM K OKpPY’Kalolleld MPUPOIHON cpere.
[ToaTomy Hapsxy ¢ W3ydeHHEM OOIIEOMOIIOTUYECKUX TEOPHUH, a TakKe 3HAHHM O
CTPOCHUU >KUBBIX CUCTEM PAa3HOTO PaHTa U CYHIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMme MO OMOJIOTHH YAEIEHO BHUMAHUE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM >KU3HU JJIsI PEIICHUS NPUKIIAIHBIX 3a7a4, B
TOM 4YHuclie: TPOPUIAKTUKU HACJIEICTBEHHBIX 3a00JI€BaHUN YeIOBEKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS HKOJIOTUYECKHU
1eJIECO00PAa3HOro TMOBEACHUS B OKpYyXKawllled NpUPOJHOM cpele, aHaau3a
BIIUSIHUS XO3SMCTBEHHOW MAESTENBHOCTH 4YeJIOBeKa Ha COCTOSIHME MPUPOJHBIX U
HCKYCCTBEHHBIX PKOCUCTEM. Y CUJICHUE BHUMAHUS K MPUKIIATHONW HAIIPaBICHHOCTH
yueOHoro npenmera «buosiorus» mpoauKTOBaHO HEOOXOAMMOCTBIO 0OECIIEUEHUS



YCIIOBUM JUTSI PEIICHUS] OJTHOM U3 aKTyaJIbHBIX 3a/1a4 IIKOJBHOTO OMOJIOTUYECKOTO
oOpa3zoBaHMsi, KoOTOpas Ipeanojaraer (QopMupoBaHHE Yy  OO0ydarOImUXCA
CIIOCOOHOCTH aIalTUPOBAThCA K HW3MEHEHUSIM JWHAMUYHO Pa3BUBAOLIETOCS
COBPEMEHHOT'O0 MHpA.

buonoruss Ha ypoBHe cpenHero oOIIero 00pa3oBaHUs 3aHUMAET BAXKHOE
mecto. OHa oOecrieunBaer (GopMUpOBaHUE y OOyYArOUIUXCS TPEICTABICHUNA O
HAy4YHOM KapTUHE MHpa, paciiupsieT U 00oOLaeT 3HaHUsA O KUBOW mpHpoie, e
OTJINYUTENIBHBIX NPHU3HAKAX — YPOBHEBOW OPraHU3allMM W JBOJIOLHH, CO3MAET
YCIOBUSL  JJsi: TIO3HAHHWS  3aKOHOB  JKMBOM  Mpupoabl, (OpMUPOBAHUS
(GyHKIMOHATBHOM T'PaMOTHOCTH, HAaBBIKOB 30pOBOTO W Oe3omacHoro obpasa
KU3HU, IKOJIOTUYECKOTO MBIIUICHHS, IGHHOCTHOTO OTHOIIECHUSI K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3nauenne OMOIOTHS UMEET TaKXkKe TSl PeIICHUS] BOCIIUTATEIbHBIX
pa3BUBAIOIIMX  3aJad  CpeaHero  obmero o0pa3oBaHMs,  COLUATHM3AINH
oOyyaroruxcsi. M3yyenue Guonoruu oOecreuynBaeT ycloBUs AJisi (OPMUPOBAHUS
UHTEJUICKTYaJbHbIX, KOMMYHHMKAIIMOHHBIX © HWH(POPMAIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJBTYpbl, CIOCOOCTBYET MHTETrpalid OMOJOTMYECKHX 3HAHMM C
MIPEICTABIICHUSIMHU U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKHU, XUMUN
u reorpapun. Ha3BaHHbIE MOJOXKEHUS O NpeaHa3HAYEHUH y4eOHOro IpeamMera
«buonorus» cocTaBUIIM OCHOBY JUIsl OIpEACNICHUs TOIXOJ0B K OTOOpYy u
CTPYKTYPUPOBAHHIO €r0 COJEp)KaHMsI, MPEJICTABIEHHOTO B MpOTrpaMMe IO
Oounosoruu.

Ot60p conepkanusi yueOHoro mpeamera «buomorus» Ha 6a30BOM ypOBHE
OCYHIECTBIEH C MO3UIHUHI KyJIbTypOCOOOpPAa3HOIO IMOJAXO0Jd, B COOTBETCTBUU C
KOTOpPBIM OO0y4aroluecs: JOJDKHBI OCBOMTH 3HAHUA W YMEHHMs, 3HAUUMBbIC IS
dbopmupoBaHust O0OIIEH KyJIbTYphbl, ONpPEACISIONINE aJeKBAaTHOE TOBEIACHUE
YyeJoBeKa B OKpY’Karolleld MPUPOAHOM cpelie, BOCTpeOOBAaHHBIE B MOBCEIHEBHOM
)KU3HU U TPAKTHYECKOU AesTebHOCTH. Ocoboe MECTO B ATON CHCTEME 3HaHMM
3aHUMAIOT JIEMEHTHI COJICPKAHUsI, KOTOPBIE CIIyKaT OCHOBOM /1Jisi (pOPMUPOBAHUS
IPEICTAaBICHU O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHE MuHpa U
[ICHHOCTHBIX  OPUEHTAIMSIX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHW3allud
OHOJIOTrNYECKOro 00pa30BAHMSL.

CTpyKkTypupoBaHUE COJACpKaHUA Y4YeOHOTO MaTepualia B MporpamMme IIo
OMOJIOTUU OCYIIECTBICHO C YYETOM NPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTIUYUTEIHHBIX OCOOSHHOCTSX JKUBOH MPUPOABI, O €€ YPOBHEBOW OpraHU3aIlu U
ABOJIIONMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOoro mpeameta «buomorusy»
BBIJICJICHBI CIIEYIOIINE COAepKaTeNbHble TUHUN: «buonorus kak Hayka. MeTozsl
HAy4YHOTO To3HaHUs», «KieTka kak Ouosormueckas cucreman, «OpraHusM Kak



Ouonornueckas cucreMa», «CucrteMa M MHOroo0Opasue OpraHMYecKOro MHpay,
«IBONIONHUS KUBOK TPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTHY.

[lenp wm3yuyenus ydeOHOro mnpeamera «buomorus» Ha 0a30BOM YpOBHE —
OBJIaJICHHE  OOYyYAIONIMMHUCS  3HAHUAMH O  CTPYKTYPHO-(QYHKIMOHAIBHOU
OpraHW3allMk >KUBBIX CHCTEM pAa3HOTO paHra W MNpuoOpeTeHHue yMEHUH
UCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JEUCTBUN B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOBI U PEIICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTixkeHue nenu u3ydeHus yudeOHoro npeamera «buonorus» Ha 6azoBoM
ypOBHE 00ECTIeunBaeTCs PEIICHUEM CIEAYIOIUX 3a/1ay:

OCBOEHHE OOYYaIOLIUMUCS CHCTEMbl 3HAHUN O OHOJOTMYECKHX TEOPHSX,
YUYECHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPaBUIIAX, CIYKaIllUX OCHOBOU
Uist OPMHUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOT0O0Opa3uu U OCOOCHHOCTSX >KUBBIX
CHUCTEM PA3HOTO YPOBHS OPTaHU3AINH, BBIAAIONIUXCS OTKPHITUSIX U COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTHH;

dbopMupoBaHrEe y OOYy4YalOIIMXCS IO3HABATENIbHBIX, WHTEJUICKTYyaJIbHBIX H
TBOPUECKUX CIOCOOHOCTEW B MPOLECCE aHadu3a JAaHHBIX O MyTSIX pa3BUTUS B
OMOJIOTMM HAy4YHbBIX B3IVISIIOB, MAEH M MOJIXOJOB K HM3YUYEHHIO JKHUBBIX CHUCTEM
Pa3HOr0 YpOBHS OpraHU3alluy;

CTAaHOBJICHHE Yy oOydaroumxcsi oOmeil KyJabTypbl, (YHKIIMOHAIBLHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHSATH U OLICHUBATH SIBJICHUSI OKPYKAIOLIETO
MHpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUN U ONBITA, MOJYYEHHBIX MpPHU
U3y4eHUU OMOJIOTHH;

dbopMupoBaHre y OOydYalOIMMUXCSd YMEHHM WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JESATEIBHOCTA YEJIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH MO3HAHUS YEJIOBEKOM KUBOU
IIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOIIOICHHS ATHICCKHUX
HOPM IpY IPOBEJECHUH OMOJIOTUYECKUX UCCIIEI0BAaHUM;

OCO3HaHWE IIEHHOCTH OWOJOTrMYECKUX 3HAHUW [JIs TOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPBI, JUisl (POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

NpUMEHEHUE MPHOOPETEHHBIX 3HAHUN U YMEHHUI B TOBCEIHEBHOM KU3HU AJIS
OLICHKHU MOCJIEACTBUI CBOEH JIESITEIRHOCTH 10 OTHOLICHUIO K OKPYXKAIOLIEN Cpelie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME M COONIOJICHUE Mep NPOPHUIAKTUKA
3a00JIeBaHUM.

B cucteme cpennero oOuiero oopasoBanusi yueOHbI npeamer «buonorusy,
U3y4aeMblil Ha 6a30BOM YPOBHE, SIBISIETCS 00s13aTEIbHBIM Y4EOHBIM MPEAMETOM.



Jlist u3ydenusi OMoJI0Tuu Ha 6a30BOM YPOBHE CpPEHETO 0011ero 00pa3zoBaHus
otBoAuTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kmacce — 34
yaca (1 gac B Hezento).



COJEPXKXAHUME OBYUYEHUA
10 KITACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBsi3sb OMOJOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMU €CTECTBCHHBIMU HayKamu, (puiiocodueit, ITUKON, ICTETUKON U MPABOM.
Ponr Ouonorum B (HopMUPOBAaHHH COBPEMEHHOW HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Meto/bl TO3HAHUS KUBOUM MPUPObI (HAOMI0ICHUE, SKCIIEPUMEHT, OMKUCAaHUE,
U3MEpEHHe, KiIacCU(pUKaLMs, MOJEIUPOBAHUE, CTaTHCTHYECKas 00paboTka
JAHHBIX).

JdeMoHcTpanuu:

[Toptpetst: U. HapBun, I'. Menaens, H. K. Konbios, /Ix. Yorcon u @. Kpuk.

Tabnuiel 1 cxembl: «MeTo/Ibl MO3HAHUSI )KUBOW TTPUPOJIBIY.

JlabopaTopHbIe M IpaKTHYecKUe padoThbl:

[Ipaktuueckass pabora No 1. «lcmonb3oBaHue pa3iIMYHBIX METOJOB MPHU
U3YYEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbI U UX OPraHU3alMs.

Kubie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTianuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CaoiicTBa 6MOCHCTEM M X pa3HOOOpa3ue. YpOBHU OpPraHU3aIlMNd OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTeoeHOTHYECKH ), OnocepHBIii.

JdemoHcTpanuu:

Tabmuubl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HWY», «YPOBHU OpraHU3AIUU
YKUBOU MPUPOIBD.

O6opynoBanue: mozaenb Mosiekybl JIHK.

Tema 3. Xumuuyeckuii COCTAB U CTPOCHHUE KJIIETKH.

XUMHUYECKHM COCTaB KIETKA. XHMUYECKHE HJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MUKpPO3JIEMEHThI. Bo/la 1 MUHEpaibHbIE BELIECTBA.

OyHKIMM BOABI W MHUHEpaAIbHBIX BEHIECTB B KieTke. llomnepxanue
OCMOTHUYECKOr0 OanaHca.

benku. CoctaB u crpoeHue OEIKOB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
HezaMeHnunmble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHU
CTPYKTYphl ~O€JIKOBOM MOJIeKyJbl (TepBUYHAS, BTOpUYHAS, TpPETUYHAA U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKue CBoilcTBa OenkoB. buonorumyeckue
GyHKUHUU OENKOB.



depmeHTHl — OuWosormdeckue Kartamusatopel. CTpoeHme (epmeHTa:
aKTUBHBIA TEHTp, cyOcTpaTHas cnenudpuyHocTth. KodepmeHnTsl. Butramunsi.
Otnuuus pepMEHTOB OT HEOPraHUUECKUX KaTalu3aTOPOB.

VYraeBoasl: MoHocaxapuabl (TJIOKO3a, pudo3a ©  JE30KCHpu003a),
aucaxapuipl  (caxapo3a, JaKTo3a) W noiMcaxapuiabl  (Kpaxmall, TJIMKOTEH,
1eJUTI0I103a). bruonornvyeckue (GyHKIMH YTIIEBOOB.

Jlunuaer:  Tpurauuepunbl, ¢dochoaunuael, crepouabl. [ 'uapoduIbHO-
ruapodoOHble  cBoiicTBa. buonornueckue ¢Gynkumu aunuaoB. CpaBHeHHE
YIJIEBOJIOB, OETKOB U JIMMHUIO0B KaK UICTOYHUKOB SHEPTHUU.

Hyxnennoseie xucnorel: JHK wu PHK. Hykieoruaer — MoHOMEpPSHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne n ¢pynkunu PHK.
Buaest PHK. AT®: ctpoenue u GyHKIUH.

[utonorus — Hayka o kietke. Kietounast Teopust — npumep B3auMOACHCTBUS
ujeil 1 PaKToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIICTKH.

Knerka kak menoctHas >xuBas cuctemMa. OOmmMe NTpPU3HAKH KIIETOK:
3aMKHyTasi HapyxHass mMemOpana, monekynbl JIHK kak renerudeckuit ammapar,
cucTeMa cuHTe3a Oenka.

Tumbl KJIETOK: 3yKapuoTHueckas U mpokapuotuyeckas. OCOOEHHOCTH
CTpOEHHUs TpoKapuoTuueckor kieTku. Kierounas crenka Oakrtepuii. CTpoeHue
AYKApUOTUYECKOW KIEeTKH. OCHOBHBIE OTJIMYWS PACTUTEIbHOW, >KUBOTHOM H
rpUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJTUMKOKAIUKC, UX
¢ynkun. [Inazmatudeckas memOpana, e€ cBoiicTBa 1 pyHkiuu. l{utomnazma u eé
opranounbl. OnmHomeMOpannbie opraHounbl kietku: OIIC, ammapart ['onbmxwy,
an30CcoMbl. [10yaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHIPHUH, IIIACTUIBI.
[Ipoucxoxxaenne MUTOXOHJApUN W TuiacTun. Bunbl mmactun. HememOpaHHbIe
OpraHou/bl KJETKU: PUOOCOMBI, KJIETOUYHBIM IIEHTP, IEHTPUOJH, PECHUYKH,
KIyTUKHA. QyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

SAnpo — perynaropHsiid 1IeHTp KiIeTku. CTpoeHue sjpa: siaepHas 00010YKa,
KapHoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdemoHncTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®©. Kpuk, M. Yuikunc, P. ®@pankinun, K. M. bap.

Huarpammel:  «PacrmipeniesieHne XUMHUYECKHMX JJEMEHTOB B HEXHBOU
npupojie», «PacnpeneineHne XuMUUECKUX 2JIEMEHTOB B )KUBOU MPUPOIE.

Tabmuubr u cxembl: «llepuogndeckass TabauIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MoeKyJbl BOAb», «brocunTtes 6enka», « CTpoeHrne MOJIEKYJIbI OenKay,
«Ctpoenue depmentay, «Hykmennosbie kucnotel. JJHK», «Ctpoenne monekybi



AT®», «CtpoeHue >yKapuOTHUYECKOM KIETKW», «CTpOEHUE >KMBOTHOU KIIETKW,
«CtpoeHue pacTUTENbHOM KIETKN», «CTpOEHHE TNPOKAPHUOTHYECKON KIETKU,
«CTpoeHue sapa KIETKn», « YTIIEBOIAbD, «JIumuabn.

OOopynoBaHHe: CBETOBOM MHUKPOCKON, OOOpYJOBAaHHME [UIsl MPOBEACHUS
HAOJIIOICHHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYeCKHEe PadOThI:

Jlabopatopuas pabora Ne 1. «/3yueHue KaTaaTuTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha IpUMEPE aMIIIa3bl UK KaTaaasbl)y.

Jlabopatopuass pabora No 2. «lM3ydeHue CTpOEHHS KIETOK pACTEHUH,
KUBOTHBIX M OaKTEpHil MOJI MUKPOCKOIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OTHCAHUE.

Tema 4. /KusHeaesTeJIbHOCTD KJICTKH.

OOmeH BemecTB, Wik MeTadomm3M. AcCuMuUmAIUs (TUTaCTHYECKUii OOMEH) U
JTUCCUMUJIISIIUS (SHEPTeTUUECKHil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U HHEPrUU B IMOHUMAHUU
MeTabonau3ma.

Tuner oOMeHa BemecTB: aBTOTpodHBINA U reTepoTpodHbIid. Pons dhepmenToB
B OOMEHE BEIIECTB U MPEBPAILICEHUH SHEPTUU B KIIETKE.

®orocunte3. CperoBass W TeMHOBasg (a3bl (¢GoTocuHTe3a. Peakuuu
dbotocunTeza. DPpdekTuBHOCTh oTOCHHTE3a. 3HAUeHUE (POTOCUHTE3a ISl KU3HU
Ha 3emsie. Biausinue ycioBuil cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIMIEHUS €TI0
NPOJAYKTUBHOCTU Y KYJbTYPHBIX PACTCHUI.

XeMOCHHTE3. XEeMOCHHTE3UPYIoIUe OakTepur. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMJI€.

DHepreTuueckuii oOMeH B KJeTke. PaciuersieHue BellecTB, BBbIJICICHUE U
AKKyMYJIMPOBaHHE »JHEPruM B KJIETKE. OTambl 3SHEPreTHYEecKoro oOMeEHa.
I'mukomus. bpoxenue m ero Buiabl. KHCIOpOOHOE OKHCIIEHWE, WIM KJIETOYHOE
JbIXaHUE. OkucnuTenbHOe dbochopunupoBaHue. OddexTuBHOCTDH
SHEPreTUYECKOro 0OMeHa.

Peaknuun wMartpuuHoro cuHre3a. ['enernueckas wuHpopmamus u JIHK.
Peanmzamust reHetnueckod uHpopmamuu B KiIeTKe. ['@HETHYECKHl KOA U €ro
cBoiictBa. Tpanckpumnuus — Matpuuabii cuaTe3 PHK. Tpancnsauus — GuocunTtes
oenka. Ortanbl TpaHcisiuuu. KomupoBanue amuHoOkuciaoT. Ponb pubocom B
OonocuHTE3€e OemKa.

Heknerounsie ¢popmbl sxu3HU — BUpychl. ctopust oTkpeiThs Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M KU3HCHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesnu pacreHuid, KXWUBOTHBIX U YEJIOBEKa, BBI3HIBAEMbIC
Bupycamu. Bupyc ummynoxaedunura yenopeka (BUY) — Bo3Oyautens CITN/a.



OOparHast ~ TpaHCKpuIlMsi, peBepraza u  uHTerpaza. lIpodunakruka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIeBaHUM.

JdeMoHcTpauuu:

[optpetsr: H. K. Konbuos, /1. . Banosckuii, K. A. Tumupszes.

Tabmuier u cxembl: «Tunbl mutanusy, «Metadboauzm», «MHTOXOHIPHUNY,
«OHepreTuueckuit oomen», «Xmopomnacty, «®Dorocunredyn, «Ctpoerue JIHK»,
«CTtpoeHue u PyHKIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenne u xuzHeHHbM nuka Bupyca CIIN/a,
oakTepuodaray, «Pemmukarus JTHK».

O6opynoBanue: Moaenu-anmukaun «Yapoeane JIHK u Tpanckpurmmsy,
«buocuntes 6enkay, «CTpoeHue KIeTKn», MojJenb cTpykTypsl JJTHK.

Tema S. PasMHoOKeHHe M MHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounbii 1uki, Wiu >KU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Tpomeccrl, mpoTekaromme B uHTepdasze. Permkanus — peakuus MaTPpUIHOTO
cunteza JIHK. Crpoenme xpomocomM. XpOMOCOMHBIH HabOp — KapHOTHIL
JIMTITOn qHBIN U TalUIOUIHBIN XPOMOCOMHBIE HaOOPBI. XpomaTtuisl.
[{UuTOJIOTUYECKNE OCHOBBI PAa3MHOXEHUS W  MHIWBUIAYAJIbHOTO  Pa3BUTHUA
OpPTaHU3MOB.

Henenue knetku — muto3. Craaun mutosza. IIpoueccsl, npoucxonsiue Ha
Pa3HBIX CTAIUAX MUTO3a. BUOJOrHYECKU CMBICT MUTO3A.

[Iporpammupyemasi rubeb KJIeTKU — aromnTo3.

®opMbI pa3sMHOKEHHSI OPraHU3MOB: Oecrioynoe U nmosoBoe. Bunpl 6ecnonaoro
Pa3sMHOXEHUA: JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- M MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHKe, BETeTaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIOHUPOBAHUE
OpPraHU3MOB, €T0 3HAYECHHE JJIS CEJICKIUU.

[TosioBOE pa3MHOXKEHHE, €T0 OTIMYUS OT OECTIOJIOTO.

Meiio3. Cragun menosa. [Iponeccsl, MpouCXondimine Ha CTagusx Meno3sa.
[ToBenenne xpomocoM B wmenose. KpoccuHrosep. buosiornuecknii CMbICI U
3HAYCHHUE MEN03a.

'ameTtorenes — mpouecc oOpa30BaHUA TOJOBBIX KJIETOK Y >KHUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKHM M AUYHMKUA. OOpa3oBaHME W Pa3BUTHE IMOJOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SIMIEKIETKa) — CHepMaTOreHe3 M OBOIEHE3.
OcoOeHHOCTH CTpPOEHHUsl SAWLEKIETOK W CHepMaTro3ouaoB. OII0J0TBOpPEHHUE.
[TapTenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOreHE3). OMOpUOHAIBHOE  pPa3BUTHE
(aMOpuorenes). Jtarnbl SMOPHOHAJIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KUBOTHBIX:
apobneHue, racTpyisanus, opraHorere3. IloctamOpuonanbHOe pa3Buthe. THUIIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOe, HempsiMoe (IMYMHOYHOE). BrusiHue



Cpenbl Ha Pa3BUTHE OPTraHU3MOB, (AKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pasButme pacrernuii. OHTOreHe3 LBETKOBOIO PACTEHUS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHSL.

JdemoHcTpanuu:

Tabmuier u  cxeMbl: «DOpMBI pa3MHOXKEHHS OPTraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHUil», «BeretaTuBHOE pa3MHOXXEHHUE
pactenuity, «J/lenenue xknetku Oaktepuit», «CTpOEHHE TOJIOBBIX KIJIETOKY,
«Ctpoenue xpomocombl», «Knetounsiii nukmy», «Pemnmukanusa JTHK», «Murtos»,
«Meiniosy, «IIpsmoe u Henpsmoe pa3zButue», «l'aMeTorene3 y MICKOIUTAKOMINX U
4yeoBeKka», « OCHOBHBIE CTAIMM OHTOT'€HE3ay.

OGopynoBaHue: MHKPOCKOTI, MHKpOIpEenapaThl «Cnepmaro3onasl
MJICKOTIUTAIOIIETO», «SIHIEeKIeTka MiIeKonuTarmero», «KapuoknHes B KieTkax
KOpEIIKa JIyKa», MarHuTHas MOJEJb-alIuiMKauus «/lejieHue KIEeTKn», MOJEIb
JIHK, moxens meTadazHoit XpOMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHE PadoThI:

JlaGoparopuas pabora No 3. «HaOmromeHue MuUTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMIPENapaTaxy».

JlaGoparopuass pab6ora Ne 4. «M3ydeHwe CTpPOCHHS IIOJOBBIX KIETOK Ha
FOTOBBIX MUKpOIIPENaparaxy».

Tema 6. HacsiencTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3apauu renetuku. Mctopus pa3BuTHs TeHETUKU. POJIb IUTONOTUU
U SMOPHOJIOTUM B CTAHOBJIICHUU T€HETUKHU. BKiaa pOCCHUUCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHUE TEHETUKU. MeToasl TeHeTHKU (TUOPUAOIOTUYECKUM,
IIUTOTCHETUYECKUH, MOJEKYISIpHO-TeHeTHYeCKUii). (OCHOBHBIE T'€HETHYECKHUE
noHATHs. ['eHeTn4eckass CHMBOJIMKA, UCMOJIb3yeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUs MMPU3HAKOB, YCTAHOBIECHHBIE . MeHnenem.
MoHorubpumHOe CKpemrBaHue. 3aKOH €AMHOO0Opa3usi THUOPHUIIOB TEPBOTO
nokosieHusa. IIpaBuno AOMUHUpOBaHHUS. 3aKOH pACLICIUICHUS IPU3HAKOB.
I'unores3a unctoTsl rameT. [1oHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpeniuBaHWE. 3aKOH  HE3aBUCHUMOTO  HacCIleIOBaHMS
npu3HakoB.  [[UTOreHETHYECKWE  OCHOBBI  JUTHOPHUIIHOTO  CKPEIIMBAHUA.
AHanuzupyouiee ckpenpanue. Mcnoap30BaHne aHaAIUM3UPYIONIETO CKPEIIUBAHUS
JUISL OTIPEJICSICHHS TEHOTHIIA OCOOH.

CueryieHHoe  HacienoBaHue Tpus3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJI€JOBaHUIO 'eHOB. HapyllleHne cuerieHrsi TeHOB B pE3yJbTaTe
KPOCCUHIOBEpA.

XpOMOCOMHAasl TEOPUS HACIIEACTBEHHOCTHU. [ eHeTHYEeCKue KapThl.



I'enetnka mosa. XpoMOCOMHOE OINpENENIeHUE Moja. AyTOCOMBI U IIOJOBBIE
XpOMOCOMBI. ['OMOraMeTrHble M TreTeporameTHble opraHu3Mbl. HacnenoBaHue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3meHunBOCTh. BHIBI N3MEHYMBOCTU: HEHACIIEACTBEHHAS] M HACJIEACTBEHHAS.
Posp  cpenpl B HEHACHEACTBEHHOM  W3MEHUMBOCTH.  XapAaKTEPHUCTHKA
MOJIU(PUKAIMOHHON M3MEHUYMBOCTU. BapualimoHHbIN psil M BapUallMOHHAS KPUBAs.
Hopma peakuuun npusHaka. KonndecTBEHHbIE M KAUECTBEHHBIE NPU3HAKUA U MX
HOopMa peakuuu. CBolicTBa MOANU(MUKAIIMOHHONW U3MEHUYHUBOCTH.

HacnencrBennasi, winm TEHOTHNHYECKas, W3MEHYMBOCTb. KomMOMHaTHBHAS
U3MEHYMBOCTh. Meio3 W TMOJOBOM MPOIECC — OCHOBAa KOMOWHATHBHOU
U3MEHYMUBOCTU. MyTalnmoHHasi u3MeHUYUBOCTh. Kitaccudukanust MmyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpU4rHBI MyTauuid. MyTareHHble (aKTOPBHI.
3aKOH rOMOJIOTMYECKHX PSAAOB B HAacleACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BresnepHas HacIeICTBEHHOCTh U NU3MEHYUBOCTb.

I'enetnka wenoseka. Kapunorun uyenoBeka. OCHOBHBIE METOJBI TI'€HETHKU
YeJIOBEKA: FeHEANIOrMYeCKUM, OJIM3HEIOBBIN, IMTOr€HETUYECKUN, OMOXUMUYECKUA,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE ONIPENIECIICHHE TE€HOTHUIIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[111P-ananu3a. HacneacTtBeHHble 3a00JIeBaHHMS dYeJIOBEKAa: TI'€HHBIE OOJIC3HH,
00JIe3HH C HACJEICTBEHHOW MPEepacroyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue | TreHeparuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUHAIBI
310pOBOro 00pa3a KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JIEUCHUS T€HETUYECKHUX
Oosne3Held. MenuKO-reHEeTUYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIAMIIMHCKON
TeHETUKH B NPEAOTBPAILIEHUH U JICYCHUN TeHETUYECKUX 3a00JIeBaHUI YelloBeKa.

JdeMoHcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumogees-Pecosckuii, H. 1. BaBuios.

Tabauel ©W  CXEMBIL: «MoHOTHOpUHOE  CKpEIIMBaHUE U €ro
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH pAaCLICIUIEHUS M €ro LHUTOrE€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpelMBaHUE,
«IluTonoruyeckre  OCHOBBI  JUTHOPUAHOTO  CKpelIuBaHus»,  «Mehosy,
«B3auMOnEencTBUE  AJUIENIBHBIX TI'E€HOB», «l'€HeTHYeckne KapTbl pPacTEHUH,
KUBOTHBIX W YeEJIOBEKa», «l'eHeThka moiyia», «3aKOHOMEPHOCTH HAacJIeI0BaHUs,
CUEIUIEHHOr0 ¢ mojom», «KapuoTumbl 4YenoBeKa W KUBOTHBIX», «Buabl
U3MEHUMUBOCTHY», «MoaudukalnronHas W3MeHUYMBOCTH», «HacnmemoBanue pesyc-
(daktopay, «I'eHeTuka rpynn KpoBuw», « MyTalmoHHasi U3MEHUHUBOCTHY.

O6opynoBanue: MoOJEIH-aNIUIMKAMN «MOHOTUOPUIHOE CKPEIIUBAHUEY,
«Henonmnoe nmomunupoBaHuey, «Jurubpumnoe ckpemnuBanue», «llepexpéct



XpOMOCOM», MHKPOCKOIl M MHKporpemnapaT «Jlpo3odpuna» (Hopma, MyTanuu
(GbopMBI KPBUIBEB M OKPACKH Tela), repbapuii «I'opox moceBHOM».

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

Jlaboparopnas pabora No 5. «M3yuenuwe pe3yslbTaTOB MOHOTHOPUIHOTO M
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOIPENapaTaxy.

JlabopatopHast pabora Ne 6. «M3yuenne MoanpUKAIIMOHHON U3MEHUNBOCTH,
IIOCTPOCHUE BAPUALIMOHHOTO PsI/Ia U BAPUALMOHHON KPUBOID.

JlaGoparopHas pabota Ne 7. «AHanu3 myTanuil y Ipo30(uiibl Ha TOTOBBIX
MHKpPOITpENapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHHWE M aHAIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekuiust opranu3mMon. OCHOBBI OMOTEXHOJIOTHH.

Cenekupns Kak HayKa MU IMPOLECC. 3apPOKICHHUE CEIEKIUH W JTOMECTUKALMS.
Yuyenne H. UW. BaBumoBa 0 1eHTpax MPOUCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHUM. LIeHTpbhl MPOUCXOXKIAEHUS AOMAIIHUX XUBOTHBIX. CoOpT,
OpOJ1a, ITaMM.

CoBpeMeHHbIE METO/IbI ceNeKIMU. MaccoBBIM U MHAMBUIYAJbHBIA OTOOPHI B
CEJIEKIIMM pPACcTEHWH M JKUBOTHBIX. OleHKa 3KcTepbepa. bIM3KOopoACTBEHHOE
ckpenuBanue — WHOpuaWHT. Ywmcras nuHug. CKpelmMBaHUE YHUCTHIX JIMHUU.
I'ereposuc, wnu rubpunHas cuna. HepoacTBeHHOE CKpelIUBaHUE — ayTOPUAMHT.
Otrnanéunas rtubpuau3anuss U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes U
MOJIYyYEHUE TOJUIIONAO0B. JlOCTMKEHHS CENEKIMU PACTEHHM, >KUBOTHBIX W
MHKPOOPTaHU3MOB.

buotexHonoruss Kak OTpacib MNPOU3BOACTBA. ['€HHAsi WHXKEHepHUs. OTalbl
co3ganusi pexomOuHanTHo JIHK wu TtpaHcrennsix opranusmoB. Kiertounas
nxeHepud. Kiietounsle KyJlbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHHUIA.
KnonupoBanue BBICOKOMPOAYKTHUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okosornueckue W otudeckue  npodmembl. MO —  reHeTmdecku
MOJIU(PUITUPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanumu:

[Toptpersi: H. WM. BaBunos, M. B. Muuypun, I'. /. Kapneuenko, M. @.
HMBaHoB.

Tabmumel 1 cxeMbl: Kapta «lIeHTphl MPOMCXOXKICHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYyPHBIX
pacrenuity, «OTnanéHHas rudpuauzamus», «Padotel akagemuka M. @. MiBanoBay,
«llonmumnongus», «OObEeKThl OuoTexHonorun», «KiaeTtounele KyJIbTyphl U
KJIOHUpOBaHHeE», « KoHCTpynpoBaHue U MeEpeHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISDKH TUIOJIOB M KOPHETUIOAOB JUKHUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHul, repoapuii «CenbCcKOX03sUCTBEHHbBIE PACTECHUS.



JlaGopaTopHble U NpakTHYecKue padoThbl:

Okckypcusi «OCHOBHbIE METOJBI M JOCTHKCHMSI CEJIEKIIMM pacTeHUH U
YKUBOTHBIX (Ha CEJICKIIMOHHYO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO34MCTBO, J1a0OpaTOPHIO
arpOyHUBEPCUTETA WM HAYUYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIOIIMOHHAA OMOJIOTHA.

[IpennocpuUlku BO3HUKHOBEHUS HBOJIOLMOHHOW TEOPUU. OBOJIIOLIMOHHAA
Teopuss U €€ MecTo B OHONOruu. BiusiHue 3BOJIIOIMOHHONW TEOpPUHM HA PA3BUTHE
OMOJIOrMH U APYTUX HAYK.

CunerenbctBa 3Bojtouuu. [lajgeoHTosornyeckue: MoCiIeq0BaTENbHOCTD
NOSIBJICHUS BHUJIOB B MAJICOHTOJIOTMYECKOW JIETOMHUCH, MEePEXOJHbIEe (HOPMBI.
buoreorpaduueckue: cxoacTBo u paznuuue ¢ayH u (Haop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHUE: CXOACTBA W PA3NUYUSI SMOPHOHOB PpAa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIC, AHAJIOTHYHBIE,
pPYIUMEHTAapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKHE: CXOJCTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX MyTed Yy Bcex
OpraHU3MOB.

OBomononHas Teopuss Y. JlapBuna. IlpeAnochliKM BO3HUKHOBEHUS
JapBUHMU3Ma. JIBWXKyIME CHUJIbI 3BOJIOLUUU BUJIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXEHHUE TMPU OrPAaHUYEHHOCTH PECYPCOB, HEOMpeleiaEHHas U3MEHYUBOCTD,
O0opb0a 3a CyllecTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bomonuu (CTI) u e€ 0OCHOBHbIE TTOJIOKEHHUS.

MukposBomronus. [Tonmynsuus kak equHUIA BUAA U 3BOJIIOLIHMH.

JBroxymue cuibl ((pakTopbl) 3BOJIONMKA BUAOB B Mpupojae. MyTallmOHHBINA
npolecc M KOMOWHATHBHAas W3MEHUYMBOCTH. [lomynsiiMOHHBIE BOJHBI U Jpeild
reHoB. M30s1us 1 MUrpanus.

EctecTBeHHbI1 0TOOp — HampaBisOmMi  (Qakrop 3Bomtound. DPopMbl
€CTECTBEHHOTO 0TOODA.

[Ipucnoco01eHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3Bojtonuu. [Ipumepsl
MPUCIIOCOOJICHHUH Y OpraHu3MOoB. ApoMop(dO3bl U UIMOA AN TAIINH.

Bun wu BumooOpazoBanue. Kputepun Buga. OcHOBHble  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

Maxkpospomtorusi.  Dopmbl  3BonoLMU:  (pUIETHYECKAs, JUBEPreHTHas,
KOHBEpreHTHas, mapasuiesnbHas. HeoOpaTuMocTh 3BOMIOIUY.

[TpoucxoxieHne OT HecleuuaTu3upOBaHHbIX NpenkoB. IIporpeccupyromnias
crnenuain3anrs. AJanTUBHAS paguanus.

JdemoHcTpanuu:



[Toptpetsl: K. Jlunneit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, . I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabnuirel 1 cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3eMiiey, «3apOIbIIIn
MO3BOHOYHBIX  JKMUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbObI  3a
cymectBoBanue», «EctecTtBeHHbIl 0TOOPY, «MHOrO00Opasue COpPTOB PACTCHUIDY,
«MHoroo6pazue  mopon  KUBOTHBIX»,  «[lomymsauum»,  «MyTauuoHHas
U3MEHUYUBOCTB», «ApoMopdo3bl», «Uamoamanraumm», «OO0mas aereHepauus,
«JIBmkymue cunbel 3Bofouuny, «Kapra-cxema wapmpyra myrtemectBuas Y.
Hapsunay, «boppba 3a cymectBoBaHue», «lIpucrmocobIeHHOCTh OPTraHU3MOBY,
«"eorpaduueckoe Bu1000pa3oBaHney, « IKOJIOTHIECKOE BUI000PA30BAHUEY.

OO6opynoBaHMe: KOJUJIEKIUS HACEKOMBIX C Pa3jIU4YHBIMU THUIIAMH OKPACKH,
Ha0Op TJI0JIOB U CeMsH, KoJuleKuus «lIpuMepbl 3alIUTHBIX MPUCIIOCOOTICHUN Y
KUBOTHBIX», MOJIeJb «OCHOBHBIE HAIPaBJICHUS SBOJIIOIUNY», O0BEMHAS MOJEIb
«CTpoeHue roiIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KojuieKuus «PopMbl COXPaHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonenp anmumkanus «llepexpécr
XpOMOCOM», BIaxHble npenapaTel «Pa3Butue Hacekomoro», «Pa3Burtue
JSATYIIKA», MUKpompemnapat «/[po3odwmma» (Hopma, myTtanmuu (OpMBI KPBIILEB U
OKpaCKH Tena).

JlaGopaTopHblie U NpaKkTHYeCKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(OIOTrHIECKOMY
KPUTEPHUION.

JlabopatopHas padota Ne 2. «Onucanue mpucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE KU3HU HA 3emuie.

JloHayuyHbIE TIPEACTABICHUS O 3apOXKICHUU KWU3HU. HaydHble THUIIOTE3bI
BO3HUKHOBEHHUS KU3HU Ha 3emiie: a0uoreHes W NaHcHepMus. XuUMUUYEcKas
HBOMIOLMS. AOHOTE€HHBIH CHUHTE3 OPraHMYECKUX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEpUMEHTAIBHOE MOATBEPKIAECHNE XUMUYECKON IBONMIOINK. HauanbHbIe Tanbl
ounosornueckor sBojtoruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHHE NPOTOKJETKU. [lepBble KIETKM M WX SBOJIIOLHUS.
@opMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emiie mo spam M nepuojam. Kartapxeil. Apxelickas u
nporepo3oiickas dpbl. llaneos3olickas spa u €€ mnepuoabl: KEeMOPUMCKUH,
OPAOBUKCKHUH, CUIIYPUHUCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3o30iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3olickas 3pa u €€ mnepuoApl: NaJCOr€HOBBIM, HEOTCHOBBIN,
AHTPOIIOT€HOBBIM.



XapakTepucTUKa KJIMMaTa U TeoJornyeckux mporeccoB. OCHOBHBIE ATallbl
SBOJIIOIMU PACTUTENBHOTO M KMBOTHOrO MHUpPa. ApoMopdo3bl y pacTeHUM u
KUBOTHBIX. [l0osiBNIEHHE, paclIBET U BEIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHM4YecKOro Mupa Kak oOTpaxeHue »3Bojrouud. (OCHOBHBIE
CUCTEMAaTUYECKHE IPYIIbI OPraHU3MOB.

DBOJIIOLMA YeJIOBEKa. AHTPOIIOJIOTHS KaK HayKa. PazBuTue npeacraBiieHHil o
IIPOUCXOXKJIEHUH uesoBeka. Meroasl u3ydeHusi aHTpororesesa. CxoacTBa u
paznuyus 4es0BeKa U )KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YeTIOBEKa.

HBwxkymme  cuibl  (paktopel) — aHTpomorenesa.  HacmeactBeHHas
U3MEHUYMBOCTh M  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbI o00pa3 KH3HHU,
U3rOTOBJIEHUE OPYIUN TPyJAa, MBIILJICHUE, PEYb.

OCHOBHBIE CTaJAMU U BETBU 3BOJIOIMU YEJIOBEKA: aBCTPAIONUTEKHU, YeI0BEK
yMmeneli, Yenosek mnpsamoxomamui, YenoBek Heanaeptanbckuid, Yenosek
pasymubiii. HaxoJku HMCKOMAaeMbIX OCTaTKOB, BPEMs CYLIECTBOBaHUS, 00JIaCTh
pacmpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

UYenoBeueckue packl. OCHOBHbIE  OOJBIIME  pachl:  €BPONEOUHAS
(eBpasmiickasi),  HErpo-aBCTpalioujHas  (PKBAaTOpUAJbHAs),  MOHTOJOUIHAsS
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOOIEHHOCTH  MPEACTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSAM CYIIECTBOBAHMS. EIMHCTBO 4YEIOBEYECKHX pac.
Kpurtuka pacusma.

JdeMoHcTpanuu:

[Toptpers: ®@. Penn, JI. Ilactep, A. N. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuipel 1 cxembl: «Bo3nukHoBeHHe COJIHEUYHON CHCTEMBI», «Pa3BuTHE
OpraHuueckoro wmupa», «PacturenbHas KieTka», <« KUBOTHas  KJETKay,
«IIpokapuoTnueckas kinertka», «CoBpeMEeHHasi CHUCTeMa OPraHUYECKOro MHUPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKAa U YEIOBEKOOOpa3HBIX
00e3psiH», «OCHOBHBIE Me€CTa NAJEOHTOJOTMYECKMX  HAXOJOK  IPEAKOB
COBPEMEHHOI'0 4YeJOBeKa», «JlpeBHenmue moam», «/pesHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HeIoBeueCKue pacol».

O6GopynoBanue:  Mysiku  «l[Ipoucxoxknenne — yenoBeka»  (OFOCTHI
ABCTPAJIONNTEKA, MUTEKAHTPONA, HEaHJEPTAJblida, KPOMAaHbOHIIA), CIIECNKU WU
U300pKEHUS KaMEHHBIX OpYyJIui TEpBOOBITHOTO YeloBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebna), TeOXpoHOJOTHYecKass Tabnuna, KoyuiekKuus «Dopmel
COXPaHHOCTH MCKOMAEMbIX )KUBOTHBIX U PACTCHUI».

JlaGopaTopHblie U NpakTUHYeCKHe padoThI:

[IpakTuueckas pabora Ne 1. «M3yueHne HCKOMAaEeMbIX OCTATKOB PACTCHHUM U
KUBOTHBIX B KOJIJIEKITUSX).



DKCKypcusl «IBOJIIOIUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WJIM KpaeBeIUeCKui My3eil).

Tema 3. OpranusMbl U OKpy:KaK0IIas cpeaa.

DKOJIOTHSI KaK HayKa. 3aJau U pa3/iesibl IKOJIOTrMU. MeToIbl 3KOJOrnYECKUX
UCCJIEI0BAHMI. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJAHAs, HA3eMHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHAS.

Okonornueckue (paktopel. Knaccudukanus skonorudeckux (HakTopoB:
abuoTuueckre, OMOTUYECKHE M AHTPOINOTeHHbIe. JIeHCTBHE 3KOJOTHYECKHX
(hakTOpOB Ha OPTAHU3MBI.

AlGuoTtnueckue (hakTOphl: CBET, TEMIIEpaTypa, BIaXHOCTh. DoTonepruoan3m.
[Ipucnocobnenust OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornueckne puTMBl.

buornueckue (hakTopBHI. Buner OMOTHYECKUX B3aUMOJICICTBUM:
KOHKYpPEHLUs, XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepanus,
MyTyajlu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIM3M,
HEUTpaiu3M. 3HAu€HHE OWOTHMYECKUMX B3aMMOJEWUCTBUM MJisi CYIIECTBOBAHUS
OpPraHU3MOB B PUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKH monyysinud. (OCHOBHBIE TMOKa3aTenu
NOMYJISIIUU: YHUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, HIPHUPOCT,
murpanus. J{nHaMyka 4uCcIeHHOCTH MOMYJISIIUU U €€ PeryJssius.

JdeMoHcTpauuu:

[Toptpetsr: A. I'ymb6onsar, K. ®@. Pynbe, O. ['ekkensb.

Tabmumsr u cxembl: kapta «lIpuponusie 30Hb1 3emiun», «Cpeapl oOUTaHUSA
opranusMoBy», «®oronepuoguzm», «llomynsuunm», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NOMYJsUUU UHPY30puu-Ty penbkuy, «Ilumessie nenm.

JlaGopaTopHblie U NpakTUHYeCKHe padoThI:

Jlabopatopnas padorta Ne 3. «Mopdonorudeckne 0cOOEHHOCTH PaCTEHUHN W3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BinusiHre cBeTa Ha poCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktruueckas padota Ne 2. «I[Toacu€r MIOTHOCTY MONYJIALMIA pa3HbIX BUJIOB
pacTEeHUI.

Tema 4. Coo011ecTBa M DK0JIOTHYeCKHe CHCTEMBI.

Coo01iectBOo opranu3sMoB — OuoneHo3. CTpyKTypbl OMOLIEHO3a: BUIOBa,
NPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buabl-momuHantel. CBsA3U B
OHOLIEHO3E.

Dkosoruueckre cuctembl (dkocucreMbl). IloHarue 00 »3KocucTeME U
ouoreorieHoze. DyHKIIMOHANBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TPOYIECHTHI,



KOHCYMEHTBI, peAYyLEHTbl. KpyroBopoT BEMIECTB U MTOTOK 3HEPTUU B 3KOCHCTEME.
Tpoduueckue (muiLeBble) YPOBHU OKOCUCTEMBbI. [luiieBbie LeNMM U CETH.
OcCHOBHBIE TIOKAa3aTed SKOCHUCTEMbl: OuoMacca, NPOAYKUHA. OKOJIOTHYECKHE
nupamMuabl: TPOAYKLUWH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCUCTEM:
YCTOWYMBOCTB, CAMOPETyYJIALHUs, pa3BuTHe. CyKLeccus.

[IpupoanHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHUCTEMA XBOWHOTO
WM IIMPOKOJIMCTBEHHOIO Jieca.

AHTpONOreHHbIE  IKOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POOIKOCUCTEMBI.
buonornyeckoe u X03s1IICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopa3noobOpasue kak @akTop ycroiunBocTH 3KocucteM. CoxpaHeHUe
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB u CTpyKTypa
ouochepnl. XKuBoe BemecTBO U ero QyHkuuu. OcobeHHOCTH Ouochepbl Kak
r700ambHOM 3KOCHCTEMBI. JlMHAMUYEecKoe paBHOBECHE W oOOpaTHas CBA3b B
ounocdepe.

KpyroBopoTs! BelecTB U OMOT€OXMMHUYECKUE LIUKIIBI JIEMEHTOB (yTiepo/a,
azota). 30HAIbHOCTH Orocdeprl. OCHOBHBIE OMOMBI CYIITH.

YemoseuecTBO B Onochepe 3eMau. AHTPOTIOTEHHBIE U3MEHEHHS B Orocdepe.
I'moGanpHbBIE PKOJOTHUECKHE TTPOOIICMBI.

CocyuiecTBoBaHuE MIPUPOJIBI U YEJI0BEYECTBA. CoxpaHeHnue
Oounopa3zHooOpasusi Kak OCHOBa ycToiunBocTH Ouocdepsl. OCHOBA pallMOHATBHOTO
yOpPABJICHHUS] TMPUPOJHBIMU pecypcaMu M MX HCHONb30BaHue. JlocTuxkeHus
OHMOJIOTUHU U OXpaHa MPUPOJIBI.

JdemoHcTpanuu:

IToptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackui.

Tabmuubl u cxemsl: «llumesbie nenu», «bUoLEHO3: cOCTaB U CTPYKTypay,
«IIpuponusie cooOiectBay, «llemum nuTaHus», «IKOJIOTHYECKAs] MHUPAMUJIAY,
«buocdepa u genoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneHo3s Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPONIOTCHHbIE  BO3JCWCTBHUS Ha OpUpony», «BaxHelmme HMCTOYHHUKHU
3arpsi3HEHMs] BO3/yXa W TPYHTOBBIX BO», «[louBa — BakHEHIIass cOCTaBiISIOIIAs
ouocdepo», «Paktopbl aerpaganuu mousy, «llapHuKoBeId >PderT», «DaKTOpHI
PaIMOaKTUBHOTO 3arpsizHeHust Ouocdepsl», «OO0mas crpykrypa Ouocheps»,
«Pacnpoctpanenue xuzHu B Ouocdepe», «O30HOBBIM dKpaH Ouocheps,
«Kpyrosopot yriepoaa B buochepe», «KpyroBopor azora B mpupoe.

O6opynoBanue: Mojenb-anmuKanus «TunuyHble OMOLIEHO3b», repOapuit
«PacrturenbHblie cooOlecTBay, Kouiekun «buoneno3y», «Bpenurenu BakHenmmx
CEIbCKOXO3SIMCTBEHHBIX ~ KYIBTYyp», TrepOdapuu W KOJUICKIMM PACTCHUH U
KUBOTHBIX, MPUHAJJICKAIIUE K Pa3HbIM 3KOJIOTMYECKUM CpyInaM OJHOTO BHUAA,



Kpacnas xnura Poccuiickoii ®eneparu, M300paK€HUS OXPAHSIEMBIX BHJIOB
PacTEHHI U )KUBOTHBIX.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHUMA

Cormacno ®I'OC COO, ycranaBnuBalTCcs TpeOOBaHUS K pe3yibTaTam
OCBOCHHUS  OOYyYalIIMMHUCA TpOrpaMM  CpeaHero ooOImero  oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType IMYHOCTHBIX PE3yJbTAaTOB OCBOECHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIOIIME COCTABIISIONIUE: OCO3HAHHE OOYyYaroIIUMUCS POCCUNUCKON
rpaXXJaHCKOW MAECHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HalWyue MOTUBAIlUM K OOy4YeHUI0  OWOJIOTHUH,
L[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUM JHMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN Pa3BUTHUSI OMOIOTHYECKOTO
3HaHMS, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JNEATENbHOCTH I[I€EHHOCTHO-CMBICJIOBBIMH  YCTAaHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOr0  00pa30oBaHMs, HAJIWYME HKOJOTMUECKOTO MPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LICJIM U CTPOUTD KU3HEHHBIEC TIJIAHBI.

JInuHOCTHBIE pe3ynpTaThl OCBOCHUs mpeamera «buonorus» AOCTUTrarOTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATEIBHOW JESATENIBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JYyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSMH, TPUHATHIMH B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJACHUSI W CIIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHMS, CAaMOBOCHHUTAHUS U
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEH IMO3UIMU JHUYHOCTH, MaTPHUOTHU3MA,
YBOKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPY/a U CTaplieMy MOKOJIEHUIO,
B3aMMHOI'0 YBA)XKCHUS, OCPEKHOrO OTHOIIECHUS K KYJIbTYPHOMY HacCJICAUI0 U
TpaJuLMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, mpupone u
OKPYKaroIEeu cpese.

JIndHOCTHBIE pe3yJIbTaThl OCBOCHMS YyueOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarONINXCsl PyKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlUM, TIO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OMBITA AEATEIBHOCTH B IMPOILECCE PEATIM3AUUH OCHOBHBIX HANPABICHUMN
BOCIUTATEJIBHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMH 00yYaIOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOTO YJIEHAa POCCUICKOTO OOIIECTBA;



OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IpaB U OOS3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JESATEIBHOCTH IMPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TO3UIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSIMHU, KyJIbTYPHBIMH IIEHHOCTSMH U
COLUAIIBHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHHS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/lady, YBaXXKUTEIHLHOIO
OTHOIIIEHUSI K MHEHHUIO OIIMOHEHTOB NPH OOCYXJIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CONCPKAHUS;

FOTOBHOCTb K TYMAHUTApPHOU U BOJIOHTEPCKOU AESATEIIBHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUNCKOU TPaXIaHCKOU UJICHTUYHOCTH,
MaTpUuOTH3Ma, YBaXKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
Ponnnon, ropmocty 3a cBOM KpaW, CBOK PoauHy, CBOW S3bIK U KYJIBTYpY,
MPOIILJIOE U HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEINIO U MaMSITHUKAM MPUPOJIBI,
JTOCTHXKEHUAM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTH OIICHUBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHHUE H
pa3BUTHE OWOJOTWH, TOHUMAHUS 3HAYCHHs] OWOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00I1IEeCTBA;

uneiHas yOexxJI€HHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute (OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHUE IYXOBHBIX LIECHHOCTEW POCCUMCKOTO HAPO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CITOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMIMBOTO OYIyIIIETo;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAaHHOT'O TPHUHATHS IIEHHOCTEH CEMEMHOM JKU3HU B COOTBETCTBUH C
TpaauuusaMu HaponoB Poccuu;

4) 3¢TEeTHYeCKOr0 BOCIIUTAHUSA:

ACTETHUYECKOE OTHOIIIEHHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHU;



NOHMMaHUE SMOLIMOHATIBHOTO BO3AEHCTBUS KUBOU IPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHJAAX HCKYCCTBA, CTPEMIICHUE
IPOSBIISITH KAYECTBA TBOPUECKOU JTUUHOCTH;

S) ¢puzunyeckoro BocnuTAHUSA, (POPMHPOBAHUA KYJIbTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0J1arONOJyYHusi:

NOHUMaHUE W peaju3alus 370poBOro u Oe3omacHOro oOpasa >KHU3HU
(31opoBOo€  TUTaHUE, COOJIIOJICHHME TUTMEHWYECKUX TMpaBUJl U HOPM,
COIaHCUPOBAHHBII pPEXUM 3aHATHUH M OTAbIXa, peryjsipHas (usnveckas
aKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOILIEHUS K
cOOCTBEHHOMY (DPM3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHUE LEHHOCTH MNpPaBUJ HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAaHWE MOCHEACTBUNA M HENPUATUS BPEAHBIX NPHUBBIUEK (yHNOTpeOIeHUS
AJIKOT0Jisl, HAPKOTUKOB, KypEHHUSI);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTepCTBa, TPYA0II00uE;

TOTOBHOCTh K AKTUBHOM JEATEIIBHOCTH TEXHOJOTMYECKOM WU COLIMAJIbHOM
HaMpaBIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATH, IJIAHUPOBATH M CAMOCTOSTEIHHO
BBITIOJTHATh TaKyl0 J€ATEIbHOCTD;

MHTEPEC K pa3InyHbIM cdepaMm npodhecCHoHANbHONU JeSTEILHOCTH, YMEHUE
COBEpILAaTh OCO3HAHHBIA BBHIOOp Oyaymei npodeccu U pearru30BbIBAThH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUI0O MW CaMOOOpA30OBaHHWIO Ha
MPOTSKEHUU BCEU )KU3HU;

7) 3K0JI0THYECKOr0 BOCIIUTAHUS:

AKOJIOTMYECKH LEJIECO00pa3HOe OTHOIIEHHE K MNPUPOAE KaK HCTOYHUKY
KU3HH Ha 3eMJle, OCHOBE €€ CYILECTBOBAaHNUS;

MOBBIIIICHHE YPOBHS OSKOJOTHYECKOW KyJIbTYypbl: NPHOOPETEHHE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX IOCHEACTBUNM IS
OKpY>Karollen Cpe.ibl;

OCO3HaHWE TrI00aJbHOTO XapakTepa IKOJIOTMYECKUX MpoOJIeM U MyTel ux
pelIeHus;

CIIOCOOHOCTh HMCITOJI30BaTh MPUOOpETaeMble TMPU HU3YYEHUU OUOJOTHUHU
3HAHUSI W YMEHUS TpPU PEHICHUH TpoO0JieM, CBS3aHHBIX C palMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOZIGHHE  TPaBWJI  MOBEACHHS B MPUPOJIE,
HAIpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPAaHY BHJIOB,
aKOocUCTeM, Orocdepsl);



AKTUBHOE  HEINpUITUE JEUCTBUM, NPUHOCAIIMX Bpel  OKPYKarOLIEH
IPUPOAHON cpelie, YMEHHE NPOrHO3UPOBATH HEOJArONMPUATHBIE HKOJIOTHYECKUE
MOCJICACTBUSA NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBPAIATh UX;

HaJM4YUe Pa3BUTOrO SKOJIOTMYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIPaBIICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIIbHOW, KOMMYHHKATUBHOW M COIMAIBHOM
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B IPAKTUUECKOMN JIESITEIHBHOCTH SKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKHW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIHAJOre
KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTa B MOJHUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKON KYyJNbTYpPhl KaK CpeJCTBa
B3aUMOJICHCTBUSI MEXK/TY JIFOJbMH U MO3HAHUS MUPA;

NOHUMaHUE crnenu@uKkd OWOJIOTMM KaK HayKd, OCO3HAaHUsA €€ pOoJu B
GbopMHUpPOBAHUK PALMOHATBHOTO HAYYHOT'O MBINUICHUS, CO3[IaHUU IIEJIOCTHOTO
npeACTaBlIeHUs] 00 OKpYKalolleM MHUpPE KaKk O €JAMHCTBE MPHUPOJIbI, YeJIOBEKa U
o0l1lecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM U pElIeHuu mpodaeM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OHMOJIOTUU JJII COBPEMEHHOW HMBHIM3AIUU:
obecrieyeHus: HOBOTO YPOBHS Pa3BUTUSI MEIMIIMHBI, CO3JIaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEeIIaTh PECypCHble  MpOOJEMbI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BBIXOJIa U3 TII00ATBHBIX SKOJOTMYECKUX MPOOJIeM U
obOecrieueHnss  mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TIPUPOJIHBIX PECYypcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUUM OHUOJOTMUECKUX 3HAHUU B IEJSIX
MOBBIIMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIIMOHAJIBHOW TPAMOTHOCTH OOydwaromuxcs, Gpopmupyemon
IpY U3y4YEeHUU OUOJIOTHH;

MOHUMAHHME CYIIHOCTH METOJIOB MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIIOJNb30BaTh MOJydyaeMble 3HAHUS [JIs aHaliu3a u
O0OBSCHEHHSI SIBIICHUN OKPYKAIOIIEr0 MUPAa W MPOUCXOANINX B HEM H3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIC 3aKIIIOUEHHMs] Ha OCHOBE HAyuyHbIX (aKTOB U
UMEIOITUXCS JAHHBIX C IEJIbIO MTOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCHOJb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelieHus Npo0JieM B pealbHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HAaHHE IIEHHOCTHM HAyYHOW JESATEIbHOCTH, TOTOBHOCTH OCYUIECTBIATH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO AESTEIHHOCTh UHIMBUIYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caMo00pa3oBaHWI0, K AaKTUBHOMY TOJYyYEHHUIO HOBBIX 3HAHWH MO OHWONOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbie pe3yibTaThl OCBOCHHS ydueOHOoro mpemmera «buomorusy
BKJIFOYAIOT: 3HAYUMbIe IS (OPMUPOBAHHMS MHPOBO33PCHHS OOyJarONTUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHEUU(PUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOLECC,
cHUCTeMa, HayYHbIH (haKT, MPHUHIIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPH,
UCCIIe/IOBAaHUE,  HAOJIOJICHHE, W3MEpPEHHE, OKCIEPUMEHT U JIPYTrux),
yHUBEpCAJIbHbIC ydeOHbIe JAchCTBHS (ITO3HABaTElbHbIC, KOMMYHHKATUBHBIC,

pEryJsITUBHBIE), o0ecreunBaroIue (dbopmHpoBaHue (GyHKUIHOHATBHOM
IPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIIMH OOydYaloluXcs, CIOCOOHOCTD
oOyJaromuxcst UCII0JIB30BaTh OCBOCHHBIE MEXAUCLUIUIMHAPHBIE,

MHUpPOBO33pEHUYECKUE 3HAHMS W  YHUBEpPCAJIbHblE yueOHBbIE JEHUCTBUA B
II03HABATEIBbHOU U COLMAJIBHON IIPAKTHKE.

MeranpeaMeTHbIe PE3yNbTaTbl OCBOEHHS MPOrPaMMbl CPEAHEr0 OOLIEro
00pa30BaHMsl TOJKHBI OTPAXKAaTh:

OBaagenue YHHMBEpPCAJIbHBIMH y4eOHBIMU MO3HABATEJIbLHBIMH
NEeHCTBUSAMM:

1) 0a30BbIe JIOTHYECKHUE IeHCTBUA:

CaMoOCTOSITENNbHO  (OpMyIHpOBaTh W aKTyaJU3UpoOBaTh  MpodIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHHM 3HAHMM IPUEMBI JIOTMYECKOTO MBIIICHUS
(aHanu3a, CUHTE3a, CpaBHEHHUsI, KjIaccupuKaium, 0000IIeH s ), pACKPbIBATh CMBICT
OMOJOTUYECKUX MOHATUN (BBIAEIATh UX XapaKTEpHbIE MPU3HAKH, YCTAHABIIUBATh
CBSA3U C IPYTUMH MOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas IapaMeTpbl M KpPUTEPUU HX
JNOCTHKEHHUSI, COOTHOCUTB PE3YJIBTATHI ACSITEIBHOCTU C IOCTABICHHBIMHU LIEISIMU;

UCIOJIb30BaTh OMOJOTUYECKUE MOHATUSA JUIsl O0OBsICHEHUS (DAKTOB M SIBJICHUUN
YKUBOW IPUPOJBI,

CTPOUTH JIOTMYECKHE pPacCyKIeHUs (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W NPOTHUBOPEUMs] B paccMaTpUBaEMBbIX
SIBJICHUSIX, (POPMYJIMPOBATh BBIBO/BI U 3aKIOUECHMUS,;

IPUMEHSTh CXEMHO-MO/IEJIbHbIE cpeactea Ui IIPEACTABICHUS
CYILIECTBEHHBIX CBSI3€ M OTHOLUIEHUN B M3y4YaE€MbIX OMOJOTMYECKHX OOBEKTax, a



TAK)K€  MPOTUBOPEYMH  Pa3HOrO0  pOAA,  BBIIBICHHBIX B Pa3/IMYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUJIaH PEIICHHs] MPOOJIEMbl C Y4ETOM aHAIM3a MMEIOIIHUXCS
MaTepHUAIbHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€ITEILHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
EJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JACSITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOIEHCTBHS;

pa3BUBaTh KPEATUBHOE MBILLJIEHUE IPU PELIEHUH )KM3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe McCCIeI0BaTEIbCKHE TeCTBHUA:

BJIAJICTh HABBIKAMH Y4E€OHO-UCCIIEI0BATEIILCKON U MMPOESKTHOM JESITEIbHOCTH,
HaBbIKAMM  pa3penieHus npoodiieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATENIbHOMY MOUCKY METOJIOB PELIEHUs MPAKTUYECKHX 3a/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB [TO3HAHUS;

UCIIOJIb30BaTh PAa3JWYHbIE BUJBl JEITEIBHOCTU II0 IIOJIYYEHUIO HOBOIO
3HaHUS, €ro HHTEpIpeTalud, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B YyueOHBIX
CUTYAIMsIX, B TOM YHCJIE TPU CO3aHUH YUEOHBIX U COLUATIBHBIX TPOECKTOB;

(dbopMupOBaTH HAYYHBIA TUI MBIIUICHUS, BIAJEeTh HAYYHOW TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMY;

CTaBUTh W (opMyJIHpoBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTENbHOMN
NEeSTENBHOCTH U dKU3HEHHBIX CUTYALIUSIX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBATH 3ajady,
BBIIBUT'aTh TUIOTE3y €€ pEeIIEHUs, HaXOAUTh APIYMEHTHI MJIs JIOKAa3aTelbCTBA
CBOMX YTBEPKJICHMI, 3a1aBaTh NapAMETPbI U KPUTEPUH PELLICHMUS;

aHAIM3UPOBaTh TOJIYYCHHBbIE B XOJ€ PEIICHUS 3a/ladyd  Pe3yJbTaThl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISITh LIEJCHANPABICHHBI MOMCK IEpEeHOca CPEJCTB U CHOCOOOB
NENCTBUA B MPOGECCUOHANBHYIO CPENy;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00J1IacTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX YUEOHBIX MMPEIMETOB;

BBIJIBUTATh HOBBIE WJIEH, MpeJjiaratb OPUTHHAIBHBIE MOIXOJbI M pElICHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEILICHUS.

3) pabora ¢ undpopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOUYHUKAX HHPOpMAIUU (TEKCTE yueOHOTOo
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTeparype, OHOJOTMYECKUX CIIOBapsX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIu3UpOBaTh



UHGOPMAIUIO Pa3IMYHbIX BUJOB U (POPM Ipe/CTaBICHUs], KpUTUUECKHU OLIEHUBATh
e€ JIOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

dbopMynIupoBaTh 3aMpoChl U MPUMEHATh PAa3IUYHbIE METOJBI NIPHU MOHUCKE U
oTOOpe Ounosiornueckoi MH(popMalu, HEOOXOAUMOM NJis BBINOJTHEHUS YUEOHBIX
3ajady;

npuoOpeTaTh OMNBIT KCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPy aKTUBHOTO MCIOJIB30BaHMUS Pa3IMIHbIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMy  MpeICTaBICHUS
ounosnornyeckon uHbopmalmu (cxeMbl, rpaduky, TUarpaMMbl, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe C
OMOJOTMYEeCKOM HMH(pOpMalMel: MPUMEHATh XHMHYECKHe, (usnyeckue u
MaTeMaTUYeCKue 3HAKU W CUMBOJIBI, (opMyIbl, aO0peBHATypy, HOMEHKJIATYpY,
UCIOJb30BaTh M MpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTrJIIHOCTH;

BJAaJeTh  HABBIKAMH  PACTO3HABaHWA W 3aIIUTHl  WH()OpMAIIHH,
UH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OsgJ1aieHHe YHHBEPCAJbHBIMU KOMMYHHUKATUBHBIMH el CTBUSIMM:

1) oOmeHme:

OCYIIECTBIISATH KOMMYHHKAIIMH BO BCeX cpepax KU3HM, aKTUBHO Y4acTBOBATh
B JMAJIOT€ WM JUCKYCCUU IO CYIIECTBY OOCYyX AaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXACHHUS OTHOCHUTEIHHO BBITIOJHEHHS MpeiaraeMon
3aJlauM, YYUTHIBATh MHTEPECHl U COIIACOBAHHOCTh MO3UIMH APYTUX YYACTHHUKOB
JMasnora Wil JUCKyCCUH);

pacno3HaBaTh HeEBepOaJbHbIE CpEACTBA OOIIECHMS, TOHMMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(DIMKTHBIX CHUTYaIIWH,
YMETh CMATYATh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

BJa/IETh Pa3IMYHbIMU CHOCOOAMU OOILEHUS U B3aUMOJEWUCTBUS, NMOHUMATh
HaMEpEHUs IPYTUX JIOJIEeH, MPOSBISATh YBAKUTEILHOE OTHOIIEHHUE K COOECETHUKY
U B KOPpEKTHOU popme HopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOK TOUYKY 3pPEHHUS C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHas JAesiTeJIbHOCTD:

MOHUMAaTh M HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIYaIbHOU
paboThI MpH PEIICHUU OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBAThH HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBLIX (JOPM B3aUMOJICHCTBUS MPHU PeLICHUH y4eOHOil 3a1a4u;

BbIOMpaTh TEMAaTHKY W METOJIbl COBMECTHBIX JEHCTBHM C y4éToM oOLIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJI0T0 YJieHA KOJUIEKTHBA;



IPUHUMATh [EJIM COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH W
KOOPAMHUPOBATh JEUCTBUS MO €€ IOCTHKEHHUIO: COCTABJIATh IUIAH JIEWCTBUU,
pacupenensiaTh pojad € Y4ETOM MHEHHH YYaCTHMKOB, OOCYKIATh pE3YJbTaThl
COBMECTHOU padoThI;

OIICHMBAaTh KAauye€CTBO CBOEr0 BKJIAJla M KaXXJOT0 yYaCTHHKA KOMAaHJbl B
001Ut pe3ynbTar Mo pa3padoTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE TMPOEKTHI, OIECHMBATHL MAEHU C TO3UIMA HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUYUMOCTH;

OCYWIECTBJISITh MTO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIUYHBIX
CUTYaIHIX, IPOSIBIISITH TBOPYECTBO M BOOOPAKEHHE, OBITh MHUIIMATHBHBIM.

OBJaieHNe YHMBEPCAJTbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOIb30BaTh OWOJOTUYECKUE 3HAHMS [IJIs BBISBICHUS MPOOJIIEM U UX
pEIIeHNS B )KU3HEHHBIX U YICOHBIX CUTYAIUSX;

BHIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU IIEJIEBble M CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSX M MOCTYIKAaxX IO OTHOLICHHUIO K JKMBOHM MPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIBHO OCYILECTBIISITh MO3HABATENBHYIO ACSATEIBHOCTD, BBISBIATH
po0IeMBbl, CTaBUTh U (DOPMYIHUPOBATH COOCTBEHHBIEC 3aJ]a4l B 00pa30BaTEIbHON
NEATEIbHOCTH U )KU3HEHHBIX CUTYalUsAX;

CaMOCTOSATENIbHO COCTaBJATh IUJIaH pElIeHHs MOpoliemMbl C  yu4€ToMm
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUTECHUIA;

JaBaTh OLICHKY HOBBIM CUTYalIHsIM;

pacHIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JieNaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO HIUPOKOW JPYIUIUU B
pPa3HBIX O00JIACTSX 3HAHWM, IMOCTOSIHHO TOBBIINIATH CBOM 00pa30BaTENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTHh KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YIbTATOB LEIISM;

BJIAJ€Th  HABBIKAMHM  TIO3HABATENHbHON  pediieKCHUH KaK  OCO3HAHMS
COBEpIIAEMBIX JEUCTBUM U MBICIUTEIbHBIX MPOLIECCOB, HUX PE3YyJIbTaTOB H
OCHOBAHM, UCHOJIb30BaTh MPUEMBI peIeKCUU IJis OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PELICHHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEUIEHUS MO HUX
CHUKEHHIO;



IIPUHUMATh MOTHMBBI M apryMEHTbl JPYTHX IIPU aHaIu3€ pe3yJIbTaToB
NEATENbHOCTH;

3) npuHsATHE ce0st M APYTrHUX:

OPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPU aHajiu3€ pe3yJIbTaToOB
NEeATENbHOCTH;

IPU3HABATH CBOE MPABO M MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJoBEKa.

HPEJMETHBIE PE3YJIBTATBI

[IpeameTHbie pesynbTaThl ocBoeHUs mporpammbl COO 1o Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crierupuyeckue s yueoOHoro npeamera «buonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOObI IEUCTBUI MO OCBOCHUIO, HHTEPIPETALUU U
npeoOpa30BaHUIO 3HAHHUM, BUIbI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
OPUMEHEHUIO 3HAHUN B PAa3JIMYHBIX YYEOHBIX CHTyalUsAX, & TAaKKE B pealbHBIX
KU3HEHHBIX CHUTYallUsX, CBSA3aHHBIX c Ouosiorueid. B mporpamme mnpenmeTrHbie
pe3yibTaThl MPEACTABICHBI IO TOAaM 00yUeHHUS.

[IpenmeTHble pe3ysbTaThl OCBOCHMS yueOHOro npeamera «buonorus» ¢ 10
Kjlacce JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJU OMOJIOTUU B CHCTEME HayYHOTO
3HAaHUS ECTECTBEHHbIX HAyK, B (POPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHHBI MUpa U HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOeKHbIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OWOJOTUMH, (PYHKIHMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 33714,

YMEHHE pACKpbIBaTh COJAEp)KaHHE OWOJIOIMYECKUX TEPMHMHOB M TOHSTHM:
KU3Hb, KJETKa, OpraHu3M, MeTaboiau3M (OOMEH BEIIECTB M TMpEeBpalleHUE
SHEPrUuu), roMeocTa3 (caMoperyJsisiius), ypoBHEBAs OPraHU3alUs JKUBBIX CUCTEM,
CaMOBOCHPOU3BEACHUE (PENPOLYKIIHS ), HACIEACTBEHHOCTh, I3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHHME Hu3JlaraTb OWOJIOTUYECKHE TEOpUH (KJIETOYHass, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajibHasg JOorMa MOJEKyJIspHON Ouosiorun), 3akoubl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u yyeHust (o 1eHTpax MHOTrooOpas3usi u
MPOUCXOXKIEHUS KyJIbTypHbIX pacteHuit H. WM. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIETh METOIaMU HAYYHOI'O MO3HAHUS B OMOJIOTUHU: HAOIIOACHUE U
ONMCAHUE YKMUBBIX CUCTEM, MPOLECCOB U SIBICHUM, OpraHu3alus U IMPOBEIACHUE
OMOJIOTUYECKOTO  3KCHEPUMEHTa,  BBIABMKEHHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy MCCIECIyEMbIMU BEJIMYMHAMH, OOBICHEHHE IOTYYEHHBIX



pEe3yJIbTaTOB, UCIOJIb30BAaHHBIX HAYYHBIX NOHATHUN, TEOPUH U 3aKOHOB, YMEHHE
JIeJ1aTh BBIBOJIbl HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIJICNSATh CYIICCTBEHHBIE MPU3HAKNA BHPYCOB, KJIETOK MPOKAPUOT H
SYKapuoT, OJHOKIETOYHBIX M MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEILECTB M MpPEBpALICHHs] 3HEPTUU B KIIETKe, (DOTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO3a, Melo3a,
OIJIOJIOTBOPEHUS, PAa3MHOKCHHS, WHIUBUAYaJIbHOTO pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSTH MOJyYEeHHBbIE 3HAHUS i1 OOBSICHEHUS OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUU, JJISl NPUHATUS NPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
KHU3HU C LENaplo obOecriedeHus 0e30acHOCTU CBOETO 3J0POBbs U 3JI0pOBbS
OKPY>KaIOIIUX JIIOJIeH, COOIIOIEHHUS] HOPM T'PaMOTHOTO TTOBEACHUS B OKPY Karolen
IPUPOTHON cpene, MOHUMAaHHUE HEOOXOIWMOCTH WCIOJIB30BaHUS JOCTH)KCHUN
COBpEMEHHOM  Ouomorud W OMOTEXHOJOTHMH AN palMOHAIBHOIO
IPUPOJIOTIOIB30BAHUS;

YMEHHME pellaTh »JJIEMEHTApHble TIEHETUYECKHE 3aJaud Ha MOHO- W
TUTHOPUAHOE CKpEUIMBaHUE, CIEIUICHHOE HAacleJOBaHUE, COCTaBISATh CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHUS JJIsl MPEICKa3aHMs HACIEAOBAHUS MPU3HAKOB Y
OpPraHHU3MOB;

YMEHME BBINOIHATH J1a0OpAaTOPHBIE M IMpakTUYECKHE pPaldOThI, COOIHOAATh
npaBuiia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000pYA0BaHUEM;

YMEHHE KPUTHUYECKH OIEHUBAaTh W HWHTEPIPETHPOBATH HWH(GOPMAIIUIO
OMOJIOTMYECKOTO COJEP)KAaHUSA, BKIIOYAIONIYI0 T[ICEBJOHAYYHBIE 3HAHUSA W3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MaccOBOM MH(OpMALIUU, HAYYHO-IOMYJISIPHbIE
MaTepuaibl), STUYECKHE acCIeKTbl COBPEMEHHBIX HCCIENOBaHUI B OHOJIOTHH,
MEAHIINHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE THCHMEHHBIE U YCTHBIE COOOIIEHMUS,
000011asi OMOJIOTHYECKYI0 MHPOPMAIUIO0 M3 HECKOJbKUX HCTOYHHMKOB, I'PaMOTHO
WCIOJIb30BATh MOHATUITHBIN armapaT OMOJIOTHH.

IIpenMeTHbIe pe3ysbTaThl OCBOEHUs yueOHOro npeamera «buonorus» 6 11
Kjlacce JOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUIA O MECTE M POJU OMOJIOTUU B CHCTEME Hay4HOTO
3HaHUSA ECTECTBEHHbIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HayYHOW KapTHHBI MUpPa M HAYYHOIO MHMPOBO33PEHMS, O BKJIaJ€ POCCUHWCKHUX U
3apyOeKHbIX yYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTWH, (PYHKIHMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKa JJIsl pelIeHHsI )KU3HEHHBIX 33]1aY;

YMEHHE pACKpbIBaTh COAEp)KaHHE OWOJIOTMYECKUX TEPMHMHOB M TOHSTHMA:
BUJI, TOMYJIALNSA, TeHO()OHA, SBOIIOLMS, ABIKYIINE CUIIbI ((DaKTOPBI) HBOJIOLIUH,
IPUCIIOCOOJIEHHOCTh OPraHMW3MOB, BHMJI000pa30BaHME, HKOJIOIMUYECKHE (DAKTOPBHI,



DKOCHUCTEMA, MPOAYUEHTb, KOHCYMEHTBI, PEAYLEHTbl, LENH MUTAHUA,
AKOJIOTHYECKas MupaMua, OuoreoleHos, ouocdepa;

yMEHUE Hu3IaraTb OWOJOrMYecKue Teopuu (IBONIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs OHBOJIOLMHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apoabiieBoro cxoactsa K. M. bapa, depenoBaHusi TJIaBHBIX HANpaBICHUN U
nyteit aBomonuu A. H. CeseproBa, yuenus o 6uochepe B. W. Bepuanckoro),
OTPEICNIATh TPAHUIIBI KX TPUMEHUMOCTH K KHUBBIM CHCTEMaM;

yYMEHUE BIJIAJIETh METOJIJAMUA HAYYHOTO MMO3HAHUS B OMOJIOTHH: HAONIOACHUE U
ONMCAHUE JKMBBIX CHCTEM, MPOLIECCOB W SIBJICHUM, OpPraHHU3alus U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIBM)KCHHE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEX]y HCCIEyeMbIMH BEJIMYMHAMU, OOBICHEHHE IMOTYYEHHBIX
pe3yJbTaTOB, WCIOJIB30BAaHHBIX HAYYHBIX TMOHATHMN, TEOPUH M 3aKOHOB, YMEHHE
JIeNaTh BHIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHHUE BBIICIATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OMOJIOTHYECKHUX
O00OBEKTOB: BHJIOB, TMOMYJSIHUN, TPOAYIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB,
OMOTE€OlIEHO30B U HJKOCHUCTEM, OCOOEHHOCTH IMPOIIECCOB: HACIEICTBEHHOMN
W3MEHYUBOCTU, €CTECTBEHHOI0 OTOOpa, BHUI000pa30BaHMs, MPUCTOCOOJIEHHOCTH
OpPraHM3MOB, JEWUCTBUS OSKOJOTHYECKHX (PAKTOPOB HaA OpPraHM3MBI, IEpeHoca
BEIIECTB M TIOTOKAa HHEPIHMM B HKOCHUCTEMAaX, AHTPOINOIE€HHBIX H3MEHEHUN B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
LUKJIOB B Onocdepe;

YMEHHUE TPUMEHSTh IMOJIYyUYCHHBIC 3HAHUS JJIi OOBSICHEHUS OUOJOTHUECKUX
IIPOLIECCOB M SIBJICHUM, JUI NPUHATHS NPAKTUYECKUX PEUICHUH B IOBCEIHEBHOMU
KHU3HU C LeNplo obecredeHus 0e30MacHOCTH CBOETO 3J0POBbs U 3JI0POBbS
OKPY>KaIOIIUX JIFOJIeH, COOIIOICHHUS] HOPM TPaMOTHOTO TTOBEACHUS B OKPY Karolen
OPUPOAHON cpeje, MOHUMaHWE HEOOXOJAMMOCTH HCIOJIb30BAaHUSL JOCTHUXKEHUN
COBPEMEHHOM OMOJIOTHH JIs1 PAIIMOHAILHOTO MTPUPOIOTIOIb30BAHHS;

YMEHHE peuiaTh 3JIEMEHTapHbIE OUOJOTHYECKUE 3aJlaud, COCTABJISATh CXEMBbI
NEPEHOCa BEIIECTB U YHEPTUH B IKOCUCTEMAaX (LIETIH MUTAHUsA);

YMEHUE BBINOJIHATH JIA0OpATOpHbIE M MpakTU4YecKue paboThl, COOJI0IAThH
npaBuiia Mpu padboTte ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPHUTHYECKH OICHWBATh W WHTEPIPETHPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO COJEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MHGPOPMAIIMK, HAYYHO-IOMYJISIPHBIE
MaTepualibl),  paccMaTpuBaTh  IJ00ajgbHblE  JKOJOTHYECKHE  TPOOJIEMbI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3ULIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHUS,
000011ast OMoJIOTHYecKyr0 MHGOPMAIINIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BATh MOHATUITHBIN arnmapaT OHMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
HaumeHnoBanue
No KommuaectBo OcHOBHBIE BUJBI I€ATCIbHOCTH
pa3aenoB U TEM [IporpamMmmHoe coniepxanue
/I 4acoB 00y4aromuxcs

y4eOHOro npeameTa

Tema 1. buoJsiorusi Kak Hayka

JKMUBOU MIPUPOIBI

1.1 | buonorus B cucteme 1 buonorus xak Hayka. CBa3u OMOJIOTHH PackpriBaTh conep:kaHue TEPMUHOB
HayK C OOIIIECTBEHHBIMH, TEXHUUECKIUMHU Y ITIOHATUM: HAYYHOE MUPOBO33pPEHHUE,
U IpYyTUMH €CTCCTBCHHBIMU HayKaMH, HayYHas KapTHHA MUpPa, HAYYHbIH METOJ,
¢unocodueit, penuruei, TUKOM, IUnoTesa, TeOpus, METObI
3CTETUKOM U MpaBoM. Posib Orostoruu UCCICIOBaHM.
B OPMHUPOBAHHU COBPEMEHHOM HayIHOIH XapakTepu3oBaTh OMOJIOTHIO KaK HAyKYy,
€€ MECTO U POJIb CPEaU APYTUX
KapTuHbl Mupa. CuctemMa OMOTOTHIECKUX
€CTECTBEHHBIX HAYK.
HayK.
[lepeuncnars pa3aesbl OMOIOTUN
% eMoHcmp autzlm. M B COOTBETCTBUE C 00bEKTAMU HU3yUCHHUS.
opmpemei: 1. Jlapsun, I'. Menne, HaspiBaTh BaxxHEHIINE OTPACIIH
H. K. Konbuos, Jix. Yorcon n ®. Kpux. | 6,6 norymeckunx snanmii n 3a/1a4H,
Tabauywl u cxemol: «MeTOIBI TIO3HAHUS crosme niepes Guonorueii XXI B.
KUBOU MPUPOIBD»
1.2 | MeToabl mo3HAHUS 1 MeToabl NO3HAHUSA KUBOU PackpsIBaTh coliep:KkaHUE TEPMUHOB

pUPOJIbI (HAOIIOIEHUE,
AKCIIEPUMEHT, OTIMCAaHHE,
u3MepeHue, Kiaccudukanus,
MOJICITUPOBAHUE, CTATHCTHYCCKAS
00paboTKa TaHHBIX).

Y TIOHSATHI: HAYYHBII METOJ, METOJIbI
WCCIIE0BAHMS.

XapakTepu3oBaTh OCHOBHBIE METO/IbI
MO3HAHUS KUBOU IPUPObL: HAOIIOICHHE,
DKCIEPUMEHT, OIIMCAHNE, U3MEPEHNE,

30



Jemoucmpayuu:

Tabnuywvl u cxemwvi: « MeTONBITO3HAHUS
KUBOU MIPUPOIBI».

JlabopamopHhuie u npakmuueckue
pabomuwi:

[Tpaktuueckas pabora Ne 1.
«Vcnonb30BaHuE pa3IUUHbIX METOJ0B
IPU U3YYEHUH OHOJIOTHUUECKUX
00BEKTOBY»

Knaccn(bm(aum{, MOACIUPOBAHUC,
CTaTUCTHUYCCKasA 06pa60TKa JaHHBIX

Utor

O 9acCoOB IIO TEMC

2

Tema 2. ) KuBblie cHCTEMBI U

HX OpraHu3anus

2.1

buosoruueckue
CHUCTEMBI, ITPOLIECCHI
Y UX U3YYCHUE

1

Kussbie cuctembl (OMOCUCTEMBI)
KaK MMpeaMET U3yueHus OUOJIOTHH.
OTnu4ue KUBBIX CUCTEM

OT HEOPTraHUYECKOMN MTPUPOJIBL.
CaoiicTBa OMOCUCTEM U UX
pazHooOpasue.

YpOBHU OpraHu3auuu
OrocHUcTeM: MOJICKYJISIPHBIH,
OPTraHOUIHO-KJICTOYHBIM,
OpraHU3MEHHBIM,
NOMYJISILUOHHO-BUIOBO,
3KOCHCTEMHBIN
(OHOreoIeHOTHYECKHUA),
O1OCHEpHBIIL.

Hayxu, nzyqarorniye 6uocucteMsl
Ha Pa3HbIX YPOBHAX OpraHU3AIIMH.

PackpsiBaTh copep:kaHue TEPMUHOB

Y MIOHSTHM: CHCTEMa, OHOJIOTHYeCcKas
CUCTEMA, JJIEMEHTHI CUCTEMBI, CTPYKTYpa
OMOCHUCTEMBI, CBOMCTBA KUBBIX CUCTEM,
O0OMEH BeIlleCTB, Pa3MHOXEHHUE, POCT,
pa3BUTHUE, HACIIEICTBEHHOCTb,
W3MEHYUBOCTD, Pa3IpaKUMOCTh,
HHEPro3aBUCUMOCTh, YPOBHHU
OpraHU3alvy XU3HU (OMOCUCTEM).
XapakTepu3oBaTh TPUHITUIIBI
opraHu3anuu OUOCUCTEM: OTKPBITOCTD,
BBICOKAS YIIOPSI0YEHHOCT,
CaMOPETYJISLNS, UEPAPXUYHOCTb.
IlepeuncnsaTh yHUBEpPCAIbHBIE CBOWCTBA
JKUBOTO: €IMHCTBO XMMUYECKOTO
COCTaBa, pa3ApakUMOCTh, JBUKEHUE,
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Jemoucmpayuu:

Tabauywt u cxemvi: «OCHOBHBIC
MPU3HAKU KU3HN», Y POBHU
OpraHu3aliu KUBOU IPUPOIBI».
Mopens monekynsl JTHK

rOMEOCTa3, POCT U pa3BUTHE,
HACJIEICTBEHHOCTh, U3MEHYNBOCTD,
ABOJTIONHS (TIpUCTIOCOOICHHE

K U3MEHSIOIHUMCS YCTIOBUSIM).
[TpuBOIUTE IPUMEPHI OMOCHCTEM
pa3HOTO YPOBHS OpraHU3aIH

Y CPaBHUBATH MPOSIBIICHUS] CBOWCTB
YKUBOTO Ha Pa3HbIX YPOBHSIX.
XapakTepu30BaTh OCHOBHBIE ITPOIIECCHI,
MpOTEKaoUMe B OMOCUCTEMAX:
O0OMEH BEIIeCTB U MPEBpAICHHE
HHEPTUU, CAMOBOCITPOU3BE/ICHUE,
CaMOPETYJISAIHNS, Pa3BUTHE.
Colmtoath nmpaBuia 6€pexHOTO
OTHOIIICHUS K KMBOU TIPUPOIC

NToro uacoB mo teme

1

Tema 3. XuMHUUYeCKHIl COCTAB U CTPOEHUE

RJIE€TKH

3.1

XUMHUYECKUU COCTaB
KJIeTku. Bonia
Y MUHEPAJIBHBIC COJIU

1

XHUMHUYECKUM COCTaB KJICTKH.
XHUMHYECKHE BJIEMCHTHI:
MaKpO3JIEMEHThI, MUKPOAJIEMEHTHI.
Bopna u muHepanbHbIE BELIECTBA.
DYHKIUHA BOABl 1 MUHEPATBHBIX
BelecTB B KieTke. [lopnepxanne
OCMOTHYECKOIo 0OajiaHca.
Hemoncmpayuu:

Juacpammur: «Pactipenenenue

XUMHYECKHUX DJIEMEHTOB B HE)KMBOU

PackpriBaTh copep:kaHue TEPMUHOB

Y TIOHSATHUH: SJIEMEHTHI-ONOTEHBI,
MaKpO3JIEMEHTbI, MUKPOAJIEMEHTHI;
MUHEpATbHBIC BEIIECTBA, MOJIEKYJIa
BOJIbI KaK JTUTIOJb, BOJOPOIHBIE CBS3H;
ruipounsHbie U THAPO(HOOHDBIE
BEIIIECTBA.

JloKa3bIBaTh €IMHCTBO JIIEMEHTHOT'O
COCTaBa KaK OTHO U3 CBOMCTB KUBOTO.
PacnpenensiTe XuMU4eCKHe 3J€MEHTHI
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npupoie», «PacrpeneneHne XuMu4eCKux
3JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabauyvt u cxemoit: «Ilepuoguyeckas
Ta0JINIIa XUMHUYECKHUX DJIEMEHTOBY,
«CTpOEeHMEMONIEKYJIbI BOJIBI»

I10 IrpyuIiaM B 3aBUCMMOCTH

OT KOJIMYCCTBCHHOTO IIPEACTABUTCIILCTBA
B OpraHU3ME; XapaKTCPHU30BaTh POJIb
OTACJIBbHBIX 3JICMCHTOB.

BrISBIATE CBA3B MCKIY COCTABOM,
CTPOCHUCMMOJICKYJIBI XUMHWYCCKOTO
COCIUHCHUA U €T0 (byHKI_[I/ISIMI/I B KJICTKC

3.2 | beaku. CocraB u benku. CocTaB u cTpoeHue OEIKOB. PackpriBaTh copepkaHue TEPMUHOB
CTpOEHHUE OENKOB AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB. U TOHATHN: OCJIKH, TOJTUMEDHI,
He3zamenumbie u 3aMmeHUMBIE MOHOMEPbI, aMUHOKHCIIOTHI, IENTHIHAS
AMUHOKHCIIOTHI. AMHUHOKHUCIIOTHBIH CBSI3b, OJUNENTH, TEHATYPALIUS.
COCTaB. YPOBHU CTPYKTYpPhI OEITKOBOI XapakTepu3oBaTh OEJIKH Kak Kiacc
MOJIEKYJIbI (IEpBUYHASL, BTOPUYHAs, OpraHUYECKUX COECTUHEHUN;
TpETHYHAs M YCTBEPTUYHAS CTPYKTYpa). | KIACCU(PHLUUPOBATH UX 10 CTPOCHUIO
XUMHUYECKHUE CBOMCTBA OEITKOB. (rmoOymsipubie B puOpUILIIpHBIE OSTKN),
buonornueckue GpyHkunu OEnKoB. NEPEUNCIIATh U XapaKTEPHU30BaTh
Hemoncmpavyuu: GyHKIMHN OENIKOB
Tabauysl u cxemwvr: «CTpoeHue
MOJIEKYJIbI OETIKa».
Obopyodosanue: CBETOBO MUKPOCKOIIL,
MUKpPOIIpEnapaThl
3.3 | ®epMeHTHI depMeHThI — OUOJIOTUYECKHE PackpbiBaTh coaep:kaHne TEPMUHOB
—OMOJIOTHYECKHE KaTaJu3aTophl. U TIOHATUHN: (PEPMEHTHI, aKTUBHBIN LIEHTP,
KaTaJM3aTophl CrtpoeHue pepMeHTa: aKTUBHBIN IIGHTP, | CyOCTpaTHas cienu(pUIHOCTb,

cyOcTpaTHas cenuUIHOCTb.
KodepmenTtsl. BuraMuHEL.
Otnuaust pepMeHTOB

Ko(hepMEeHTHI, OETTKH-aKTUBATOPHI
1 OEITKU-UHTUOUTOPBI.
VYka3piBaTh OTINYUS (HEPMEHTOB
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OT HEOPraHUYECKUX KATaIu3aTOPOB.
Hemoncmpavyuu:

Tabauywl u cxemwvr: «CTpoeHue
dbepmenTay.

Obopyodosanue: 060pya0BaHUE

JUTSI TIPOBEJICHUST HAOMIOACHUH,
U3MEpPEHUM, SKCTIEPUMEHTOB.
JlabopamopHhuie u npakmuueckue
paoomuwi:

Jlabopatopnas pabota Ne 1. «M3yuenue
KaTAUIUTUYECKON aKTUBHOCTHU
dbepMeHTOB (Ha MpUMepe aMuIa3bl

WM KaTanas3bl)»

OT HEOPTAHUYECKUX KATAIIN3aTOPOB.
OOBSCHATH POJIb PEPMEHTOB

B (DYHKIIMOHUPOBAHUHU KUBBIX CUCTEM,
B IPOMBIIIJICHHOCTH, B MEJIUIMHE,

B MOBCEIHEBHOM KHU3HHU YeJIOBEKa

34

YraeBoasl. JIummmael

VYrneBoabl: MOHOCaxapu bl (IJII0K03a,
prbo03a 1 1e30Kcuprd03a), Tucaxapuisl
(caxapo3a, JJaKT03a) U OJIMCaXapuIbl
(KpaxmaJ, TITMKOIe€H, LEJIII0I103a).
buonornueckne pyHKIIMN yTIeBOAOB.
JIMmu bt TPUTTUICPUIBL,
(docdonunubl, CTEpOUIBI.

I'unpodunbHO-ruApohoOHBIE CBOKCTBA.

buonorunyeckne GyHKIMMT JIUTHIOB.
CpaBHeHUe yTiieBoJI0B, OEJIKOB

Y JIMTIAJIOB KaK UICTOYHUKOB SHEPTUH.
Hemoncmpavuu:

Tabnuywl u cxemovl. «YTIECBOIBI,
«JIummmaeny.

PackpriBath cofiepikanre TEPMUHOB

Y TIOHSITHI: YTJIEBOIbI, MOHOCAXapHU/Ibl,
JUCaXapu/Ibl, IOJMCAaXapHIbl, TITIOK03a,
pubo03a, 1e30Kkcupudo03a, caxaposa,
JaKTO3a, MajJbT03a, IEJITI0N03a
(keTyaTka), Kpaxmall, TIIMKOTCH;
JUTUBI, TPUTTUICPHUIBI (KUPBI, Macia),
dbochomunuabl, CTepOUIbI.
XapakTepu3oBaTh yIJIE€BO/IbI,

JUTUBI KaK KIJIACC OPTaHUYECKHIX
COEIMHECHHM.

KnaccudummpoBats yriaeBoabl U JTATIHABI
M0 CTPOCHUIO; EPEUUCIIATh PYHKIIUU
YTJIEBOJIOB W JIUIIHIOB.
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Obopyodosanue.: 000pyn0BaHKE
JUTs1 IPOBEICHUS HAOIIOICHHUI,
VU3MEPEHUH, SKCIIEPUMEHTOB

CxeMaTu4ecku n300pakaTh CTPOCHHE
MOJIEKYJI YTJIE€BOIOB, JTUMUIOB

3.5 | HykneuHoBsie Hyxneunossie kucnorsr: JJHKu PHK. PackpsiBaTh conep:kaHue TEPMUHOB
KUCIOoThl. ATD Hyxneoruasr — MoHOMEpPHI Y MIOHATHMN: 1€30KCUPUOOHYKIIENHOBAS
HYKJIEMHOBBIX KHCIOT. CTpoeHue kuciora (JIHK), pubonyknennoBas
u pynkuu JJHK. Ctpoenue u dpynkuun | kxucinora (PHK), Hykieotus,
PHK. AT®: ctpoenue u GpyHKUHUH. IIOJIMHYKJICOTUIHAS LEIIb
Jlemoncmpavyuu: (MOTUHYKJICOTH]T), KOMIIJIEMEHTAPHOCTb,
Ilopmpemuwi: [1x. Yorcon, @. Kpuk, bynkuun [IHK (xpanenne u nepenaya
M. Yunkunc, P. @paHkiuH. HaCJIeJICTBEHHON MH(OPMAIIUH ); BUIBI
Tabauyvt u cxemvi: PHK (undopmarmonnasi, TpancropTHas,
«Hyxnennosbie kucnotsl; [JTHK», pubocomainbHas); ageHo3uHTpudocdar
«buocunres 6enka», «CTpoeHue (AT®), makposprudeckas CBs3b.
MosieKyabl ATDy. XapakTepu3nupoBaTh HYKJIECHUHOBBIE
Obopyoosanue: CBETOBOI MUKPOCKOII, KHCJIOThI KAK XUMUYECKUE COSTUHEHUS
MUKpOIpenapaThbl Y HOCUTEJU HACTIEICTBEHHOM
uH(popMaLuu.
OTmeuaTh 0COOEHHOCTH CTPOCHUS
MoJIeKyJ1 HyKJIenHOBBIX kucioT (JJHK,
PHK) u ATO®.
CxemaTtndecku U300paxkaTh CTPOCHUE
HYKJICOTUIOB, MOJIEKYJI HYKJIEMHOBBIX
kucnor, AT®
3.6 | Uctopus u metosl [uTosiorus — Hayka O KJIETKE. PackpsiBaTh coepkaHue TEPMUHOB

U3YUYEHUS KIIETKH.
Kiterounas teopus

Knerounas reopus — npumep
B3aMMOJICUCTBHS UAEH U (PaKToB

Y MIOHATHUI: KJIETKa, [IUTOJIOTHSI;
PaCKpBIBATh COAEPHKAHUE MTOT0KEHUM
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B HAYYHOM TTO3HAHUH.
MeTobl n3ydeHUs KIETKH.
Hemoncmpavyuu:

Ilopmpempbi:

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

M. llInennen, K. bap, P. Bupxos.
Obopyodosanue: CBETOBOM MUKPOCKOII,
MUKPOTIPEnapaThl paCTUTEIbHBIX,
KUBOTHBIX HOAKTEPHATHHBIX KIIETOK;
PUCYHKU ¢ MUKpodoTOorpadusiMu
KJIETOK, TIOJTy9CHHBIE C TIOMOIIHIO
CBETOBOTO ¥ JICKTPOHHOTO MHKPOCKOIIA

KJIETOYHOU TEOPHH.

[lepeuncnsath u XxapakTepu30BaTh
OCHOBHBIE METO/IbI U3yUCHHS KIETKHU:
(IpUrOTOBIEHUE CPE3OB,

OKpalIuBaHUe, MUKPOCKOIIMPOBAHUE,
HeHTpUyTUpoBaHUE, KYJIbTUBUPOBAHUE
KJIETOK U TKaHEH )

3.7

Kierka
KaK IIeJIOCTHAs
JKUBas CUCTEMA

KiieTka kak 1enocTHast ’uBasi CUCTEMA.
OO01Me NpU3HAKY KIETOK: 3aMKHYyTast
HapykHas MeMOpaHa, mouiekysbl JJHK
KaK T€HETUYECKUH amnmapar, CucTeMa
cuHTe3a Oenka. TUmbl KIETOK:
AYKapUOTHUYECKas U MPOKAPUOTUYECKASI.
Oco00EHHOCTH CTPOCHHUS
MPOKAPUOTUYECKOUN KIIETKHU.

Knerounas crenka 0akrepuit. CtpoeHue
3YKaApUOTUYECKOMN KIIETKU. OCHOBHBIE
OTJINYMS PACTUTEIBHOM, )KUBOTHOU

U rpuOHOH KiteTku. [loBepxHOCTHBIE
CTPYKTYpbI — KJIETOUHAsI CTEHKA,
JIMKOKAIUKC, UX (QYyHKIIUH.
[Tna3maruueckasimeMOpana,

PackpeiBaTh cojiepkaHue TSPMHHOB

Y TIOHSATHUM: KJIETKHU (dyKapuOTHYECKasl,
MIPOKapHUOTHYECKAs ), ITIa3MaTHIecKas
MemMmOpaHa (11azmaneMma), TITMKOKaIUKC,
TPAHCIIOPT BEIIECTB (TACCUBHBIN,
aKTUBHBIN), DHAOUUTO3 ((paroiuTos,
MMMHOIIUTO3), SK30IIUTO3, KJIECTOUHAS
CTCHKA, HYKJICOH]I.

CpaBHUBaTh MEX]y COOOM
DYKaAPUOTUYECKHUE U TIPOKAPUOTHICCKUE
KJICTKH; OTMEUYaTh CXOJCTBO M Pa3THIH
B CTPOCHHHU KIJIETOK OaKTepui,
’KUBOTHBIX, pACTCHUH U TpUOOB
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€e CBOMCTBA U (PyHKIIUH.
Hemoncmpavyuu:

Ilopmpemuwi: A. JIeBenryk, P. I'yk,

T. [lIann, M. llneitaen, K. bap,

P. Bupxos.

Tabauywl u cxemol: «CTpoeHHE
AyKapUOTUYECKOU KIIeTKN», « CTpoeHUE
KUBOTHOU KJIETKW», «CTpoeHUE
pacTUTENIbHOU KIIETKN», « CTpOeHHE
MPOKAPUOTUYECKOU KIIETKUY.
Obopydosanue. CBETOBOU MUKPOCKOT,
MUKPOIIPENAPAThl PACTUTEIbHBIX,
KUBOTHBIX M OAKTEpUATIbHBIX KIIETOK

3.8

CrpoeHnue
YKapUOTHYECKON
KJICTKH

[luTorutazma 1 ee OpraHoOUIbI.
OnHoMeMOpaHHbIE OPraHOUIbI KJIIETKU:
OIIC, anmapar 'oab1Ku, TU30COMBI.
[TonyaBTOHOMHBIE OpPTraHOU/IbI KJIETKU:
MUTOXOHJIPUH, TUTACTHUIBI.
[IpoucxoxaeHne MUTOXOHAPUIA

U miactua. Buasl miactu.
HememOpanHbIe OpraHOUIBI KJISTKH:
prUOOCOMBI, KJICTOUHBIA IEHTP,
LEHTPUOIHU, PECHUUKH, )KT'YTUKH.
DYHKIIUA OPTaHOUJIOB KJIETKH.
Bxutouenus. Aapo — peryJsiTopHbIi
LEeHTp KJIeTKu. CTpOCHHUE siipa: sjiepHast
000J109Ka, KapuoIjia3Ma, XpoMaTHH,

PackpriBath copepkanne TEPMUHOB

Y TIOHSTUI: IIUTOIIa3Ma, OPraHOUIbI,
supomnazmaruueckasceTs (II1C),
anmnapat [ onb/Ku, TM30COMBI, BaKyOJIb,
MUTOXOHAPUH, TUTACTUBI (XJTOPOILIACTHI,
XPOMOTLIACTHI, JICUKOTLIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIN
HEeHTp (IIEHTpOCOMa), PECHUUKH,
KT'YTUKH, BKITIOUCHUS, SIJIPO, sACpHAS
000J104Ka, Kapuoruia3mMa, XpoMaTHH,
STIPBIIIKO, XPOMOCOMBI.

OnuchIBaTh CTPOEHUE SYKAPUOTUUECKOMN
KJIETKH 110 U300paKEHUAM

¥ Ha MUKpOIIpenaparax;
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SIPBIIIKO. XpOMOCOMBI. TpaHcropT
BEILIECTB B KIIETKE.

Jemoncmpayuu:

Ilopmpemuwi: A. JIeBeHryk, P. I'yk,

T. [lIBann, M. llneiaen, K. bap,

P. Bupxos.

Tabauywl u cxemor: «CTpoeHue
AYKapUOTUUYECKOMU KIETKN», « CTpoeHue
KUBOTHOM KJIETKN», « CTpOEHHE
pacTUTeNbHOU KIeTKn», «CTpoeHue
IPOKAPUOTUYECKON KIIETKIY,
«Crtpoenue spa KIETKN.
Obopyodosanue: CBETOBOM MUKPOCKOII,
MUKPOIIPENapaThl PpACTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamophule u npakmuuecxkue
paoomowi:

Jlabopatopnas padota No 2. «M3yuenue
CTPOEHMS KIJIETOK PACTEHUM, )KUBOTHBIX U
OaxTepuil Mo MUKPOCKOTIOM Ha TOTOBBIX
MUKPOIIPENApaTax U UX OMUCAHUE»

KJIACCU(DHUITMPOBATH OPTaHOU/IBI

B 3aBUCHUMOCTH OT OCOOCHHOCTEH 1X
CTpoeHUs (0OTHOMEMOpaHHbIE,
JIByMeMOpaHHbIC, HEMEMOpPaHHbBIC);
OTHMCHIBATh (PYHKITUU KaXKOTO
OpraHoujia B KJIE€TKeE.
XapakTepu3oBaTh KJIETOYHOE SIIPO KaKk
MECTO XpaHeHUs, iepeaaun (yaBOCHUE
XpOMOCOM) U peajiu3aluu
(TpaHCKpHUIILIKS) HACJIEACTBEHHON
uH(pOpMAIUU KIETKH.

[lepeuncnaTh 1 OMUCHIBATH KOMIIOHEHTHI
anpa U ux QyHKIHHY;

CxeMaTnyHO H300paxkaTh CTPOEHUE
PACTUTEIILHOU U KUBOTHOW KJIETKH.
OOBSICHATH OMOJIOTHUECKOE 3HAUCHHE
TPAHCIIOPTA BEILIECTB B KJIETKE

Hroro yacoB no teme 8

Tema 4. ’KusHenessTeIbHOCTh KJIETKH

4.1 | OOMeH BemIecTB. 2 OOMmeH BenecTB, WK METa00JIU3M. PackpriBaTh cozepxaHue TEpMUHOB
[Inactuueckuii Accumusnus (IJIaCTUYECKUA 0OMEH) Y TIOHSTHI: OOMEH BEIECTB U
o0meH. DOTOCUHTES. Y TUCCUMWISIUA (SHEPTEeTUYECKUI MpeBpalleHue YHEPTUH (METab0IU3M),
XeMOCHHTEe3 00MEH) — JIB€ CTOPOHBI €TUHOTO ACCUMWJISILIUSA, TIJITACTHYECKUN OOMEH,
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nporecca Meraboau3ma. Posb 3akoHOB
COXpaHEHUs BEIECTBA U HYHEPTUU

B IOHUMAaHUK MeTabon3Ma. Tumsl
oOMeHa BEIIECTB: aBTOTPO(HBIIA

u rerepoTpodHsbIil. Pois pepmenToB
B OOMEHE BEIIECTB U PEBPALICHUU
sHepruu B kietke. DorocuHTes.
CaeToBasi 1 TeMHOBast (pa3bl
¢dotocunTe3a. Peakunu porocunTesa.
O¢ddexTuBHOCTH (HhOTOCHHTESA.
3nauenue (HoToCUHTE3a AJIS )KU3HU
Ha 3emiie. BiusiHue ycioBuii cpenbl
Ha (JOTOCUHTE3 U CIIOCOOBI MOBBIIICHUS
€ro MPOJYKTUBHOCTHU Y KYJIbTYPHBIX
pacTeHui.

XeMocHuHTEe3. XeMOCHUHTE3UPYIOIINE
OakTepuu. 3HaUYEHUE XEMOCHUHTE3a
JUIS )KM3HHU Ha 3eMIie.
Jemoncmpayuu:

Ilopmpemuwi: K. A. Tumupsizes.
Tabauyvt u cxemol: «XJIOPOILIACTY,
«DOoTOCUHTES)

JTUCCUMUJISITINS, SHEPTETUUECKH OOMEH,
dboTocunTe3, PoTONNU3,
dbochopunupoBanue, MepeHOCUUK
POTOHOB, XEMOCHHTES3.

OnuceiBaTh (OTOCUHTE3, MPOIECCHI,
MPOTEKAIOIIME B CBETOBOM M TEMHOBOM
dbaze.

BbISIBASITE IPUYUHHO-CIIEACTBEHHbBIE
CBSI3U MEXY MOTJIONIEHUEM COTHEUHOM
DHEPTUU XJIOPODPHUIITIOM ¥ CHHTE30M
Monekya ATO.

CpaBHUBATh UCXO/IHBIEC BEIIECTBA,
KOHEYHBIE MPOAYKTHI U YCIOBUS
MPOTEKAHUS PEAKIINI CBETOBOM

U TEMHOBOM (a3bl POTOCHUHTE3A;
CpaBHuBaTh (POTOCHHTE3 U XEMOCUHTES.
OueHuBarh 3HaUeHUE POTOCUHTE3A U
XEMOCHHTE3a JIJIs )KU3HU Ha 3emiie

4.2

DHEPreTUYeCKuii
oOMeH

DHepreTuyeckuii 0OMEH B KJIETKE.
Pacmienienue BEIIECTB, BBIJICICHUC

U aKKyMYJIUPOBAaHHE SHEPTUU B KJIETKE.
DTarbl 2HEPreTUIECKOTO OOMEHA.
['mukonus. bpoxkeHuen ero BUbl.

PackpriBaTh copiepkaHue TEPMUHOB

Y TIOHSTHI: SHEPreTHYeCKUuit OOMEH,
IJIMKOJIN3, MOJIOYHOKHCIIOE OpOXKEHUE,
CIIUPTOBOE OpOKEHUE, OMOIOTUYECKOE
OKHCIIEHUE, KJIETOYHOE JIbIXaHUE,
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Kucnoponnoe oxucnenue,

WIH KJIETOYHOE JIbIXaHUE.
OxkucnutensHoe hochopunupoBaHue.
D¢ HEeKTUBHOCTH YPHEPTreTUUECKOTO
oOMeHa.

Jemoncmpayuu:

Tabnuyst u cxemwvl: « TUnbIIATAHUSDY,
«MeTabonuzmy», «MUTOXOHAPHUSD,
«DHEpPreTUYeCKui 0OMEH

TUCCUMUJTIATINS, (DEPMEHT.
XapakTepu3oBaTb OOMEH BEILECTB

Y TIPEBPALLEHUE SHEPTUU (METa00IN3M)
KaK OJHO UX CBOMCTB JKHUBOTIO.
[lepeuncnsaTb 0COOEHHOCTH
MJIACTHYECKOTO U YHEPTETUYECKOTO
oOMEHa B KJIETKE; yCTaHABINBATh
B3aMMOCBSI3b MEKTy HUMHU.

Paznmmnuate THTIBI 0OMEHA BEIEeCTB

B KJIETKE: aBTOTPO(HBIIH

U TETEPOTPOHBIN.

OnuckIBaTh ATAIBI YHEPTETUYECKOTO
oOMeHa (TI0ArOTOBUTEIbHBIH,
OECKUCIOPOTHBIN, KUCITOPOIHBII)

Y CPaBHUBATH UX MEXITY COOOM.
XapakTepru30BaTh PEAKIIUH TIIMKOJIN3A,
Opo>KeHUsI, KJIETOYHOTO JbIXaHUS;
BBISIBIISITH IPUYHHHO-CJICICTBCHHBIC
CBSI3U MKy TIIUKOJIN30M, KIIETOYHBIM
JIBIXaHUEM U CUHTE30M MOJIeKyJ1 ATO.
CpaBHuBaTh 3QPEKTUBHOCTD
OECKHUCIOPOTHOTO U KUCIOPOJIHOTO
ATAroB

4.3

buocunTes Gelnka

Peakunu maTpu4HOro cuHTE3a.
I'enetnueckas uapopmanus u JJHK.
Peanuzanus renernueckoit ”HGopMauu
B KJIETKE. ['eHeTuueCcKui KoJ Uero

PackpeiBaTh conepxaHue TEPMUHOB
W HNOHSTHUM: T€H, TCHETUYECKUMN KO/,
MATPUYHBIN CUHTE3, TPAHCKPUIILIUS,
TPaHCJISLUS, KOJOH, aHTUKO/JIOH,
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CBOMCTBA. TpaHCKPUIILUS — MATPUYHBIN
cunte3 PHK. Tpancusius — Onocuntes
Ocnka. DTanbl TPAHCIISAIUH.
Koauposanneamunokucnor. P

0JIb puO0OCOMB OHMOCHHTE3€e OelKa.
Jemoncmpayuu:

Ilopmpemuwi: H.K. KosbLioB.

Tabauyvt u cxemor: «Ctpoenue JTHK»,
«CTtpoeHue u PyHKITMOHHUPOBAHUE TEHAY,
«CunTe3s Oenkay, «Permmukanms JTHKy,
«I'ereTnueckuil KOI».

Obopydosanue.: MOJIENV- AaNTUTUKAIIUN
«Y nBoenue JIHK u Tpanckpunmusy»,
«buocunres 6enka»

prubocoma, IeHTpaIbHas J10rMa,
MOJICKYJISIpHast OMOJIOTHS.

OrnpenensiTh CBOMCTBA TEHETUYECKOTO
KoJ1a (TPUIJIETHOCTh, OJTHO3HAYHOCTb,
BBIPOXKJICHHOCTh, YHUBEPCAIbHOCTD,
HETEePEeKPHIBAEMOCTh, HEMTPEPHIBHOCTH ).
OnuchIBaTh 3Talbl peanu3anuu
HaCJIeJICTBEHHOM MH(POPMAIUHU B KJIETKE.
CpaBHUBATh PeaKIIMM MaTPUIHOTO
cunre3zamoniekys PHK u O6enka B kimetke

4.4

Hexnerounnie
(dhopMBI KU3HU
—BUPYChI

Hexnerounsie hopMbI KU3HU — BUPYCHI.
Hcropust OTKPBITHS BUPYCOB

(. N. UBanoBckwuit).

OcoOEHHOCTH CTPOSHHUS U KU3HEHHOTO
1uKJa BupycoB. bakrepuodaru.
Bonesnu pactenmnii, ’KUBOTHBIX

Y YEJIOBEKA, BHI3bIBAEMbBIC BUPYCAMHU.
Bupyc ummyHoneduimra yenoeka
(BUY) — Bo3OyuTenb

CIINda. OGpaTHas TpaHCKPHUIILINS,
peBepTasa U MHTErpasa.
[TpodunakTuka pacrpocTpaHeHUs
BUPYCHBIX 3a00JICBaHUIA.

PackpriBaTh cosepkanue TEpPMUHOB

Y TIOHSTHI: BUPYC, BUPYCOJIOTHS,
Karcuj, 6akrepuodar, BUpyc
uMMyHoaeduiuTa yenoseka (BUY),
OHKOT€HHBIE BUPYCHI.
XapakTepu30BaTh BUPYChI KaK
HEKJIETOUHYI0 (OpMY KHU3HU;
O0COOEHHOCTH CTPOCHUS

Y )KU3HEEATEIbHOCTH BUPYCOB.
OnuckIBaTh )KM3HEHHBIN ITUKI BUPYCOB
UMMYHOEPUIINTA YETOBEKA; Pa3InyaTh
Ha pucyHkax BTM ((Bupyc Tabaunoi
Mo3auku), 6akrepuodar, BUY.
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Jemoucmpayuu:

llopmpemuwi: J1. 1. IBaHOBCKHIA.
Tabauywl u cxemwl: «Bupycoy,
«bakrepuodarm»; «CtpoeHue

W )KU3HEeHHbIA nuki Bupyca CIIN/da,
OakTepuodaray.

Obopyoosanue: MOJENb CTPYKTYPbI
JIHK; MaruuTHas MO1€b-alIInKays
«CtpoeHue KIETKn»

OOGOCHOBBIBATH U COOJIOIATH MEPHI
npo(UIAKTUKA PACTIPOCTPAHECHHUSI
BUPYCHBIX 3a00JIeBaHUI
(pecriupaTopHBIE, JKETy T0YHO-
KHIIICYHbIC, KJICIIEBOW SHIIC(aTUT,
BUY-undexius)

Ntoro uacoB nmo teme 6

Tema 5. PazMHO:KeHUe U MHAMBHAYAJIb

HO€ pa3sBUTHC OPraHM3MOB

5.1 | JKusHeHHBINA UK 1
KJIETKU. JleneHue

KJIeTKH. MUTO3

KnetounbIi UK, UIIN >)KU3HECHHBIN ITUKIT
knetku. Uurepdasza u MuTO3.
IIporecckl, mpoTekaroIue B uHTEpdase.
Pennukanus — peakuuss MAaTpU4HOTO
cunresa JIHK. CtpoeHue xpoMocoMm.
XPpOMOCOMHBII HA0Op — KAPUOTHII.
JIMTUTONAHBIN Y TaIJIOW JHBIN
XPOMOCOMHBIC HA0OPBI. XPOMATH/IBI.
[{uTomornueckre OCHOBBI PA3MHOKEHUS
Y UHJWMBUIYAJIbHOTO PA3BUTHS
OpraHu3MoB. [[eleHne KIIETKA — MUTO3.
Craguu muto3a. IIporeccsl,
MIPOUCXOJAIINE HA PA3HBIX CTAIUAX
MUTO3a. bruojorunueckuii CMBICI MUTO3a.
[Iporpammupyemasi ruOenb KIETKH —
aroITo3.

PackpbiBaTh coJiep;KaHUE TEPMUHOB

U TIOHSITUM: KJIETOYHBIN IIMKII,
nHTepdasza, peayIuIMKamms, XpoMocoMa,
KapUOTHII, TAIUIOUAHBINA, TUIIJIOWTHBIN
XPOMOCOMHBI HA0Op, XPOMATHU/IbI;
MHTO3 €T0 cTaauu: npodasa, meradasa,
anadasza, Tenodasa.

OnuceIBaTh )KU3HEHHBIN ITUKJI KJIETKU;
MEPEUYUCIIATh U XapaKTeprU30BaTh
MepPUOAbl KIIETOUYHOTO IUKJIA,
CpaBHUBATH UX MEXTY COOOM.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPraHU3MOB, CPABHUBATH
XPOMOCOMHBIE Ha0OPHI KJIETOK.
CpaBHUBATH CTAIUNA MUTO3A.

PaznuyaTh Ha MUKpOIIpenaparax
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Jemoucmpayuu:

Tabnuywl u cxemvt: «KIeTOUHBIN LIAKID,
«Pernmukanus [IHK», «Ctpoenune
XPOMOCOMBI», « MUTO3»; MarHUTHas
MOJIeTb-anIuIuKaIus «JleneHrue KIeTKuy;
moxens JJHK.

Obopyodosanue: CBETOBOM MUKPOCKOIT U
MUKpornpenapar «Kapnokunes B KieTkax
KOpEIIKa JIyKay.

Jlabopamophule u npakmuuecxkue
paoomuwi:

Jlabopatopnas padota Ne 3.
«Habmronenrne MuTo3a B KJIETKaxX
KOHUYMKA KOPEIIIKa JIyKa Ha TOTOBBIX
MUKpOIpenapaTax»

Y PUCYHKAaxX CTaIMM MUTO3a.
PackpbiBaTh OMOTOTHYECKUI CMBICIT
MHTO3a

52

®opmbl
Pa3MHOKEHUSA
OpraHu3MOB

dopMbI pa3MHOKEHUSI OPTaHU3MOB:
OecIoj0e 1 MoJI0BOe.

Buasr 6ecronoro pa3aMHOXKEHHUS:
JICJICHUE HAJIBOE M IIOYKOBAHHUE
OJIHO- 1 MHOT'OKJICTOYHBIX,
criopooOpazoBaHKE, BETeTaTHBHOE
pPa3MHOKCHHE.

HckyccTBeHHOE KITIOHUPOBAHKE
OpraHU3MOB, €r0 3HAUCHUE
JUTSICEJICKITUH.

[TosioBOE pa3sMHOXKEHUE, ETOOTIINYUSA
0T O€CI0JI10TO.

PackpriBath copepkaHne TEPMUHOB
Y TIOHSITUIA: PAa3MHOXEHHE, KIIOH,
MOJIOBBIC KJIIETKU (TaMeThl),
STUIIEKJIETKA, CTIEPMATO30H /I, 3UTOTA,
JIeIICHUE HaIBOES, TIOYKOBaHUE,
CHIOpYJISIIHS, PparMeHTalus,
BETETATUBHOE Pa3MHOXKCHHE,
CEMEHHOE Pa3MHOKEHHE, ONbUICHHE,
JIBOMHOE OTUIOZJOTBOPEHUE, TIOJIOBBIC
JKeJe3bl, CCMCHHUKH, THIHUKH,
OILTOIOTBOPEHUE (HAPYKHOE,
BHYTPEHHEE).
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Jemoucmpayuu:

Tabnuysr u cxemol: «DOPMBI
Pa3MHOXKEHUSI OPTAHU3MOBY, «/[BoMHOE
OILUIOAOTBOPEHUE YIIBETKOBBIX
pacTeHui», «/lenenne kieTku
OaxTepun», «BereraruBHoe
pa3MHOXEHUE pacTeHui», « CTpoeHue
MIOJIOBBIX KJIETOK»

XapakTepru3oBaTh 0COOEHHOCTH

Y 3Ha4YeHHUE OECII0Ioro

1 TIOJIOBOTO CITOCO00B

Pa3MHOXKEHUSI.

Brizensats BubI 6€CI0I0T0
Pa3MHOXEHUS; BBISIBIISITH B3AUMOCBSI3H
MeXIy hopMaMHu U CIIocodaMu
Pa3MHOXEHUS, U X OHOJIOTHYECKUM
3HAYCHUEM.

Bianets npuemMaMu BEereTaTUBHOTO
Pa3MHOXEHUS KyJIbTYPHBIX paCTEHUN
(Ha mpuMepe KOMHATHBIX).
XapakTepu3oBaTh MOJIOBBIC KIICTKU:
STUIIEKJICTKH, CTICPMATO30HU/IbI;
BBISBJISITH OCOOCHHOCTH

UXCTPOCHUS

53

Meiios

Meiio3. Craauu meriosa. IIporecchr,
MPOUCXOAIINE HA CTAIUSIX MEHO03a.
[ToBenenne XxpoMOCOM B MENO3€.
Kpoccunrosep. buosiornueckuii CMbICIT
Y 3HAYCHHE MEeNO03a.

Jemoncmpayuu:

Tabnuywl u cxemol: «JleneHNE KICTKHY,
«Meios».

Obopyoosanue.: moaens JJHK;
MAarHUTHAasI MOJIEb-aNIUIUKAL S
«JlemeHue KIeTKn»

PackpbiBaTh copiepkaHre TEPMUHOB

U TIOHATUM: MEHO03, KOHbIOTAIUs
XPOMOCOM, IepeKpecT (KPOCCHHTOBEP)
XpPOMOCOM, TaMETHI.

XapakTepru3oBaTh MEM03 KakK CIocoo
KJIETOYHOTIO ICJICHUS; OUCHIBATh MEi03
10 CTaJIMsIM; CPAaBHUBATh CTAJIMU Mei03a
1 MHATO3a.

Paznuuarh Ha pUCYHKaxX CTaIMU MEHO03a;
pPacKpbIBaTh OMOJIOrMYECKOE 3HAUCHUE
Meno3a
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5.4 | O6pazoBanue ["ameTorenes — mporecc 00pa3oBaHus PackpeiBath conepkaHne TEpMHUHOB
U pa3BUTHE MOJIOBBIX KJIETOK Y’KWBOTHBIX. Y MTOHSATUI: TaMETOT€HE3, CIEPMATOrEHE3,
MOJIOBBIX KJIETOK. [TonoBeIe xene3bl: CEMEHHUKH OOTr€He3, CIIEPMATO30H1 /1, aKpOCOMa,
OIUI010TBOPEHHE u ssuyHuKU. OOpa3oBaHUE U pa3BUTHE SUIEKIIETKA, TOJIIPHBIE TEIbIIA.
MOJIOBBIX KJIIETOK — FaMeT (CepMaTo30U/l, | XapakTepru30BaTh OCOOEHHOCTH
SIMIEKIIETKA) — CTIepMaTOTreHE3 raMeToreHe3a y >KUBOTHBIX U €T0 CTaJIUH;
u oorene3. OCOOEHHOCTH CTPOCHUS MIOJIOBBIE KJIIETKU KUBOTHBIX U ONTUCHIBATH
SAULEKIIETOK U CIIEPMaTO30UI0B. MPOLIECC UX PA3BUTHSL.
OmnoxnotBopenue. [lapreHorenes. CpaBHUBATH CLIEPMATOT€HE3 U OOTEHE3.
Jemoncmpavyuu: OnuceIBaTh OMIIOI0TBOPEHUE,
Tabauywl u cxemol: «IIpsmoen HenpsiMoe | OMOJIOrMYECKOE 3HAUECHUE
pasButue», «l'ameTorenes OIUIOAOTBOPEHUS
y MJIEKOITUTAIOIIUXH YEIIOBEKaY.
Obopyodosanue: Moaenb MeTadazHon
XPOMOCOMBI, MUKPOCKOTI,
MUKporpenapatsl «CriepMaTo30UIbI
MJICKOITUTAIOIIETO», « AMIICKIIeTKA
MJIEKOITUTAIOILIET 0.
Jlabopamopnuie u npakmuueckue
paoomowi:
JlaGopatopnas padota Ne 4. «3yuenue
CTPOCHHUSI TTOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax»
5.5 | UHpuBuayanbHOE NunuBuyanbHoe pa3Butue (OHTOreHe3). | PackpwiBaTh coaepikanne TEPMUHOB
pa3BuTHE OMOpHOHAIIbHOE pa3BUTHE Y TIOHSTHUI: OHTOTEHE3, IMOPUOTEHE3,
OpraHNu3MOB (aMOpHoTeHe3). DTarbl SMOPUOHAIILHOTO | 3UTOTA, APOOJICHUE, OI1aCTOMEPSI,

Pa3BUTHA Y ITIO3BOHOYHLIX ) KUBOTHBIX !

MopyJia, 6yactyna, 0JacToleNb,

45



IpoOJieHue, racTpyJsiusi, OpraHOTeHe3.
[TocTamOpuoHanpHOE pa3BuTHE. THUITBI
OCTAIMOPHUOHAIBHOTO PAa3BUTHS:
npsiMO€, He IPSIMOE (JIMYMHOYHOE).
Bnusgnue cpenbl Ha pa3BUTHE
OpraHu3MOB; (PaKTOpkI, CIOCOOHBIE
BBI3bIBAaTh BPOKJICHHBIE YPOJICTBA.

Poct u passurne pacrennii. OHTOreHe3
LBETKOBOI'0 PACTEHUSI: CTPOEHUE CEMEHH,
CTaJNH Pa3BHUTHSL.

Hemoncmpayuu:

Tabauysl u cxemovl. « OCHOBHBIE CTaAUU
OHTOreHe3a», «IIpssmoe u Henpsmoe
pa3BuUTHE», «/|BOMHOE OIJIONOTBOPEHHE
YIBETKOBBIX PACTCHUI»

racTpyJia, HelpyJia, OpraHOTeHE3;
3apOJIBIIIEBBICIMCTKA: SKTOIepMa,
Me30/IepMa, SHTOAEPMa;
MOCTAMOPHUOHAIBHOE Pa3BUTHE: MIPSIMOE
U HerpsiMoe (JIMYMHOYHOE); MeTaMopdo3,
Meracropa, MUKpOCIopa, MbUIbLEBOE
3€pHO, CIIEPMUH, 3aPOABIIIEBbIA MEIIOK,
JIBOMHOE OIJIOJIOTBOPEHHE.
Omnpenenars 3Tanbl SMOPUOHAIBHOTO
Pa3BUTHS XOPJIOBBIX HA CXeMax

¥ [IpernapaTax v OMUCHIBATh MPOLIECCHI,
MIPOUCXOISIINE HA KAXKIOM dTare.
CpaBHUBAaTh N1EPUOJIbI OHTOT€HE3A,;
psIMOE U HETIPSIMOE (JIMIMHOYHOE)
MOCTAIMOPHOHAIBHOE Pa3BUTHE,
3apOJIBIIIN YEJIOBEKa U IPYTHX
XOP/IOBBIX.

OOBSICHATH OMOJIOTHYECKOE 3HAUCHHE
pa3BUTHS ¢ MeTaMop(}HO30M;
OTPHUIATENHHOE BIUSIHUAE aJIKOTOJIS,
HUKOTHHA U APYTUX TEPATOrE€HHBIX
(bakTOpOB Ha pa3BUTHUE 3aPOJIbIIIIA
YeJoBeKa.

OnuceIBaTh MPOIECC TBOMHOTO
OTJIOJTOTBOPEHUS Y IIBETKOBBIX
pacTeHui

NToro uacoB nmo teme
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Tema 6. HacsieICTBEHHOCTh U U3MEHYHUBOCTH OPraHU3MOB

6.1 | ['eneTnka — Hayka 1 [IpeaMeT v 3a1a4 TEHETUKM. PackpriBaTh conmepxkaHre TEPMUHOB
0 HACJIEICTBEHHOCTH Ponp nuTosnioruu u sMOpUOIOTUH Y TIOHSATUM: T€H, TeHOM, T€HOTHII,

Y UBMEHYUBOCTHU B CTAHOBJIEHUM F€HETUKU. BKiiaj (beHOTHI, XpPOMOCOMBI, aJUTCIIbHBIE TEHbI
POCCHICKUX U 3apyOeKHBIX yUEHBIX (aytenu), TOMO3UTOTa, FETEPO3UTOTA,
B pa3BUTHUE TEHETUKHU. METOIbI TEHETUKN | JOMUHAHTHBIN MPU3HAK (T€H),
(ruObpUI0TIOTUYECKUH, peleCCUBHBIN MpU3HaK (TeH), YhucTas
LATOT€HETUYECKUI, MOJIEKYJIAPHO- JUHUS, THOPUL.
TE€HETUYECKHUN). IlepeuncnsaTh U XapakTepu30BaTh
OCHOBHbBIE T€HETHUECKUE MMOHATHSI. METO/Ibl TEHETUKH: THOPUIOTIOTUUECKUMA,
['eneTnyeckasi CHMBOJIMKA, LIATOT€HETUYECKUH, MOJIEKYJISIPHO-
UCIIOJIb3YEMasl B CXEMaX CKPEIIUBAHU. Ir€HETUYECKUH; IOMUHAHTHbIE
emoncmpayuu: Y PEIIECCUBHBIC TPU3HAKHU PACTCHUN
Ilopmpemuwi: I'. Mennens, T. Mopras, Y )KUBOTHBIX.
H. U. BaBunos, C. C. UeTBepHKOB, [Tonp30BaThCA FEHETUYECKOMN
H. B. Tumodeen-PecoBckuii. TEPMUHOJIOTUEN U CUMBOJIUKOU
Obopyoosanue. MOJEb- ANTUTHKALUS JUIS1 3aIUCU TEHOTUITUYECKUX CXEM
«MOHOTHOPHUTHOE CKPEIIUBAHUEY, CKpELIMBaHHUS
repbapuii «['opox moceBHON»

6.2 | 3aKOHOMEPHOCTH 1 3aKOHOMEPHOCTH HACIIEIOBAHUS PackpbiBaTh coJiep:KaHUE TEPMUHOB
HaCJICIOBaHHUS MIPU3HAKOB, YCTAHOBJICHHBIC Y TIOHSATHI: MOHOTUOPUTHOE
MIPU3HAKOB. I'. Mennenem. MoHorubpuHoe CKpelrBaHue, (PeHOTUNUYECKHe
MonorubpuaHoe CKpeniuBaHue. 3aK0OHeTMHO00pa3us IPYIIbl, THOPUIOTOTUUECKUN METOI,
CKpEILIMBAaHUE ruOpUI0B NMEPBOTo NoKoJjeHus. [IpaBuiio | YUCThIC TUHUM, JOMUHUPOBAHKE T'€HOB

JOMUHUPOBAHMS. 3aKOH pPaclIeTUICHUS
MPU3HAKOB. [ MMIOTE3a YMCTOTHI TaMeT.
[lonHOEM HENMOIMHOE TOMHUHHUPOBAHUE.

(moJiHOE, HETOIHOE ), paclIeIICHUE
B IIOTOMCTBE.
OnuceIBaTh METOIUKY TTPOBEICHUS
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Jemoucmpayuu:

Ilopmpemuwi: I'. MeHnens.

Tabnuysl u cxemovl: «MoHOTHOPUTHOE
CKpEUIMBaHUE U €r0 IUTOTeHeTHYeCKas
OCHOBa», «3aKOH PacCILEIUICHUs U €ro
UTOr€HETUYECKAsI OCHOBA», «3aKOH
YUCTOTHI TAMET.

Obopyoosanue:

MOJIeNU-anIuiuKauuu « MoHOruopuiHoe
ckpeniuBanuey, «Hemomnnoe
JOMHHHUPOBaHUE», Tepbapuil «I'opox
IIOCEBHOMN»

I'. MenenemMonbITOB 110 H3YYECHUIO
HACJIEJIOBAaHUS OJTHOM Napbl MIPU3HAKOB
y TOpOXa IMOCEBHOTO.

PackpriBaTh conepkaHue 3aKOHOB
eaMHOo00pa3usi TMOPUIOB MEPBOTO
MOKOJICHUS U 3aKOHA PACILICIICHUS.
OOBSACHITH TUIIOTE3Y YUCTOTHI TaMeT.
3anuchiBaTh CXeMbl MOHOTUOPUIHOTO
CKpeIUBaHUs, OOBSICHATH €TI0
LHUTOJIOTUYECKHE OCHOBBI U PEIIaTh
TEHETUYECKHUE 3aJ1auu

Ha MOHOTHOPHJIHOE CKpEIIMBAHHE

6.3

Jurubpumnnoe
CKpEIIUBaHHUE.
3aKOoH HE3aBHCHUMOTO
HACJICJIOBAHMSI
NIPU3HAKOB

JluruOpuaHoe ckpenuBanue. 3aKoH
HE3aBUCUMOTO HACJICIOBAHUS
npu3HakoB. LluToreHeTnyeckre OCHOBBI
JTUTHOPUIHOTO CKPEIIUBAHUS.
AHaIM3UpPYIOLIEe CKPEIIMBAHUE.
Hcrnonp30oBaHre aHATTU3HPYIOMIETO
CKpENIUBAHUS JISI OTIPECIICHHUS
I€HOTHITA OCOOHU.

Hemoncmpavyuu:

Ilopmpemuwi: I'. Menensb.

Tabauyvt u cxemwl: «JIurudpuaHoe
ckpenuBanuey, «L{luronornuaeckue
OCHOBBI TUTHOPUTHOTO CKPEITUBAHUS.
Obopydosanue: MOJIEIb- allIUTUKAIIUS
«JlurubpuHOE CKpEIMBaHUE)

PackpriBaTh comepkaHue TEPMHUHOB

Y TIOHSATHUM: TUTHOPHUIHOE CKPEIIUBaHHUE,
AHAITU3UPYIOIIEE CKPEIIMBAHUE.
OnuceiBaTh onbITHI I . MeHnens

10 U3YUYEHMIO HACJICIOBAHUSI JIBYX Iap
MPU3HAKOB Y TOPOXa IMOCEBHOTO.
PackpriBaTh cozepkaHue 3aKOHA

HC3aBUCUMOI'OHACJICAJOBAHUS IIPU3HAKOB.

[IpuMeHsATH, MaTEeMaTUYECKUIN pacyeT
C TOMOIIBIO METOJa TIEPEMHOKEHUS
BEPOSTHOCTEH U 3aIKCh C MOMOIIBIO
(hEHOTUITMYECKUX PAJTUKATIOB
pacuieryieHus MPU3HAKOB Y MOTOMKOB
110 ()CHOTHUITY U TCHOTHITY.
3anuchIBaTh CXEMbl JUTHOPUJIHOTO
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CKpCIUBaHUs, OOBSICHATH €TI0
IUTOJIOTUYECKHUE OCHOBBI U PEIIATH
TCHETUYECKHUE 3a/1a9M Ha JTUTHOPHTHOE
CKpEIMBaHUE

6.4

CoemieHHoe
HacJeI0BaHHE
MIPU3HAKOB

CuernieHHOE HACIeIOBAaHUE TPU3HAKOB.
Pa6ota T. Moprahna 1o ciemnjieHHOMY
Hacle0BaHuI0 TeHoB. Hapyiienue
CLCIJICHHS TEHOB B PE3YJIbTATE
KPOCCHUHTOBepa. XpOMOCOMHAas TEOpUs
HACJICICTBEHHOCTH.

['eneTnueckue KapThl.
Jemoncmpayuu:

Iopmpemuwi: T. Mopras.

Tabnuywl u cxemol: «Metios»,
«I'eHeTHYeCKHE KapThl PAaCTEHUN,
KUBOTHBIX U YEJIOBEKaY,
«B3anmoaencTBye alIeIbHBIX TEHOBY.
Obopyoosanue.: MUKpOIIpenapaT
«po3oduna» (Hopma, MmyTauu (HOpMbI
KPBUIBEB U OKPACKU T€Ja), MUKPOCKOII,
Mozenb-antukamnus «llepexkpect
XPOMOCOM.

Jlabopamopnule u npakmuuecxkue
paoomol:

Jlabopatopnas padota Ne 5. «3yuenue
pe3yJbTaTOB MOHOTUOPUIHOTO

U TUTUOPUIHOTO CKPEIIMBAHMS

PackpsiBaTh copepkaHue TEPMUHOB

Y ITIOHATHUM: CLIETUICHHOE HACJIEA0BAaHUE
MPU3HAKOB, PEKOMOWHAIIMS T€HOB,
T€HETUYECKUE KaPThl XPOMOCOM,
MOpraHuza.

Ha3piBaTh OCHOBHBIE TTOJIOKEHUSA
XPOMOCOMHOM TEOPUHU
HacienctBeHHoctu T. MopraHa;
PacKpbIBaTh COJIepKaHUe paboThI

T. Moprasa 1o CuernjieHHoMy
HACJIEIOBAHUIO T€HOB U TPUYHHBI
HapyLICHUS CUCIUICHUS MEXK1y T€HaAMU.
3anuchIBaTh CXEMbI CKPEIIUBAHUSA

IIPY CUEIJIEHHOM HACJIEI0BAHUH,
OOBSCHATH MPUUMNHBI PEKOMOMHAITUN
TE€HOB, OINPEAEIISITh YUCIIO TPYII
CUEIJICHUS TEHOB; pElIaTh TEHETHYECKUE
3a/1a4M HA CLEIUIEHHOE HACJIEA0BaHUE
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y Ip0o30(HIIBI HAa TOTOBBIX

MHUKponpenapaTrax»

6.5 | 'enernka moma. I'eneTnka mona. XpoMOCOMHOE PackpriBaTh cozepxaHle TEpPMUHOB
Hacnenosanue ONPEAEICHUE MOJIa. AYyTOCOMBI U TIOHSATUI: XpOMOCOMHBIN HaOOP,
MIPU3HAKOB, Y TI0JIOBBIE XPOMOCOMBI. ['OMOraMeTHbIE | @yTOCOMBI, IIOJIOBBIE XPOMOCOMEI,
CLETUIEHHBIX C 0JIOM Y TETEPOraMETHBIE OPTaHU3MBI. rOMOTaMETHBIN IT0J1, FETEPOraMETHBIN

Hacnenosanue npu3HaKkoB, CIEIJICHHBIX | I1OJI, CLIETUIEHHOE € MIOJIOM HACJIEA0BAaHUE
C TIOJIOM. MMPU3HAKOB.
Jemoncmpayuu: OOBIICHATH ITUTOJIOTHUECKUE OCHOBBI
Ilopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOI'0 MEXaHU3MA ONIPEICIICHUS
H.. BaBuos. 10JIa Y Pa3JIMYHBbIX OPTaHU3MOB.
Tabauywl u cxemol: «['eHeTHKA TIOTAY, CpaBHUBATH 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIEAOBAHUS, HACJIEIOBAHHUS IPU3HAKOB, CLICTIJIEHHBIX
CLEIUIEHHOTO C MOJIOM», «Kapruotunsl Y HE CIEIJICHHBIX C0JIOM. Pemarth
YEJIOBEKa U KUBOTHBIX) TEHETUYECKUE 3a7]a4i HA HACJIEJOBaHUE
CUEIUICHHBIX C TIOJIOM MIPU3HAKOB

6.6 | I3MEHUHBOCTD. HN3menunBOoCTh. BHibI N3MEHUNBOCTH: PackpriBaTh coziepxaHre TEpPMUHOB
HenacnencrsenHas HEHACJICICTBEHHAs U HACJIC/ICTBCHHASL. Y TIOHSITUWA: U3MEHYNUBOCTD,
U3MEHYUBOCTD Posib cpenbl B HEHACIEACTBEHHOM HACJIEICTBEHHAsl U3MEHYUBOCTb,

U3MEHYUBOCTU. XapaKTEPUCTUKA
MOIM(DUKAITMOHHON U3MEHUYHUBOCTH.
BapuanmonHbI psia M BapualOHHAs
KpuBas. Hopma peakuuu npusHaka.
KosnuecTBEeHHBIE M KAYECTBEHHBIE
NPU3HAKU U UX HOpMa PEAKLIUH.
CaoticTBaMOTU(PUKAITUOHHON
WU3MEHYHBOCTH.

HEHACJIEICTBEHHAs! U3BMEHUYHUBOCTb,
MOAM(PUKALIMOHHAS U3MEHYUBOCT,
BapUaLlMOHHBIN PsiJl, BADHAHTA,
BapuallMOHHAs KpHBas, MPU3HAK,
HOpMa peaKlMH, KOJTUYECTBEHHbIE
Y KaYECTBEHHBIE IPU3HAKH.
KnaccudummpoBatb BUIbI
WU3MEHYHUBOCTH U BBISBIISITH UX
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Jemoucmpayuu:

Tabnuywvl u cxemol.: «Bugpl
U3MEHYHUBOCTIY, «MoaudrKaimoHHAs
U3MEHYUBOCTD.

Jlabopamopnuie u npakmuueckue
paoomoi:

Jlabopatopnas padota Ne 6. «3yuyenue
MOIU(PUKAIMOHHON N3MEHUYNBOCTH,
MIOCTPOCHUE BapUAITMOHHOTO psijia

Y BApUALMOHHOW KPUBOM»

OMOJIOTMYECKHE OCOOCHHOCTH.
ITepeuncnsaTe cBOMCTBA
MOIU(PUKAIMOHHON U3MEHUYUBOCTH

1 OOBSACHSITDH €€ 3HAUCHUE

JUIS1 OPTaHU3MOB.

Pa3znuuaTh KoJIM4eCcTBEHHBIC

Y Ka4eCTBEHHBIC TTPU3HAKH; CTPOUTH
BapUAIIMOHHBINA PsiJl, BAPUAIIMOHHYIO
KPUBYIO, BBIYUCIISITh CPEJIHEE 3HAUCHUE
MIpU3HaKa

6.7

Hacnencrsennas
U3MEHYUBOCTH

HacnencrBennasi, ujay reHOTUIIHYECKAs
M3MEHYHBOCTh. KoMOMHATHBHAS
W3MEHYHUBOCTE. Melo3 U moJIoBOM
MPOIIECC — OCHOBA KOMOWHATUBHOMN
U3MEHUYMBOCTU. MyTallMOHHAas
M3MEHYHBOCTb.

Knaccudukanus MmyTanuii: TeHHBIE,
XPOMOCOMHBIE, TEHOMHBIE.
YacroTra u npyU4YrHBI MyTallN.
MyTtareHHbie (haKTOPHI.

3aKOH TOMOJIOTUYECKUX PAJIOB

B HACJICJCTBEHHON N3MEHUYMBOCTH
H. . BaBumnoBa. BHesnepHas
HACJICJICTBEHHOCTh M U3MEHUYHBOCTb.
Jemoncmpayuu:

Ilopmpemuwi: I'. ne ®pu3s, H. 1. BaBuios.

Tabauysl u cxemol: «MyTallMOHHAs

PackpriBaTh conepkaHue TEPMUHOB
Y IIOHATHI: HACJICACTBEHHAS
U3MEHYUBOCTb, KOMOMHATHBHAS
U3MEHYMBOCTh, MyTallMOHHAS
U3MEHYUBOCTh, MyTaHT, MyTallUH:
TE€HHBIE, XPOMOCOMHBIE, TEHOMHBIE;

MOJHUINION AN, aHCYIIIIONANA, MyTarCHbI.

XapaKkTepHu30BaTh HACJIECACTBEHHYO
W3MEHYUBOCTh; (OPMYIIUPOBATH 3aKOH
TOMOJIOTUYECKUX PSAJIOB

B HACJICJICTBEHHOM U3MEHUYMBOCTH

H. 1. BaBuiioBa u 0OBSICHATE €ro
3HAYEHHUEJI OMOJIOTHH U CEJICKIIUU.
KinaccuduunpoBats MyTaluu: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE U IPUBOJUTH
IIPUMEPBI MyTalUH.

OOBSACHITh NPUUYUHBI BOSHUKHOBEHUS
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U3MEHYUBOCTD.
Obopydosanue: MUKPOCKOTI,
MUKponpenapar «J[po3oduia» (HopMma,
MyTaru GOPMBI KPBUTEEB B OKpacKa
Tesa); KOMHATHBIE PACTCHHUSI C TIECTPOM
OKPaCKOM JINCTHEB.

Jlabopamopnuie u npakmuueckue
paoomot:

JlaGopartopHas pa6ota Ne 7. « AHamu3
MYTaIi y Ipo30( bl Ha TOTOBBIX
MUKpOIIperapaTax»

MyTaIui, poiib (PaKTOPOB-MyTareHOB.
CpaBHUBATH BUJIbI MyTallMii; BBISBIATH
MPUYUHBI HACJIEACTBEHHOM
M3MEHYMBOCTH, UCTOYHUKH MyTareHOB
B OKpY’Karolieu cpejie (KOCBEHHO).
XapakTepu30oBaTh BHESICPHYIO
HACJIEJICTBEHHOCTh U U3MEHUHUBOCTh

6.8

['eneTrka yesoBeka

I'eneruka yenoseka. Kapuorun
YeJI0BEKa.

OCHOBHBIC METO/IbI T€HETHUKH UCJIOBEKA:
reHeaJornueCcKui, OJIU3HEIOBBIH,
IIUTOT€HETHYECKHUH, OMOXUMUYECKHH,
MOJIEKYJISIPHO-TE€HETUYECKUIA.
CoBpeMeHHOe oIpe/ieSIeHUe FTeHOTUMA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
TEHOTUIIMPOBAHUE, B TOM YHCIIC

¢ nomoiwto I11[P-ananu3a.
HacnencrBenHbie 3a00JI€BaHUS
YyeJIOBEKa: reHHbIe 00JIE3HH, 00JIE3HU

C HaclIeACTBCHHON
MPEIPACIIONOKEHHOCTHIO, XPOMOCOMHBIE
6one3nn. ComaTHUECKHE

Y TEHEPATHUBHBIE MYy TallUU.

PackpeiBath conepikaHne TEpPMUHOB

Y TIOHATHUI: KapUOTHI YETIOBEKA,
IIUTOTCHETUYECKUI METOI,
reHeIOrMYeCKU METO 1, POJOCIOBHBIE,
OJIM3HEIIOBBINM METO/, HACIECTBEHHBIC
0ome3Hu: (MOHOTECHHBIE,

C HAaCJIEICTBEHHOMN
PEIPACIONIOKEHHOCTHIO,
XPOMOCOMHBIE), METUKO-TCHETHUECKOE
KOHCYJIbTUPOBaHUE.

[TepeuncnaTb 0COOCHHOCTH H3yYCHHUS
TCHETHKH YeJIOBEKa; IPUBOIUTH
MIPUMEPHI HACIICICTBEHHBIX O0JIC3HEH
YeJI0BEKa, XapaKTePU30BaTh METObI X
po(UIIaKTUKN; 000CHOBBIBATH 3HAYEHUE
MEIMKO-TEHETHYECKOTO
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CrBosioBbie KieTKU. [IpuHIMIBI
3I0pPOBOTO 00pa3a *KU3HU, TUATHOCTUKH,
PO UIAKTUKY U JICUEHUS TeHETUYECKHUX
Oone3neil. Meauko-TeHeTHIeCKoe
KOHCYJIbTUPOBAHUE. 3HAUYCHHUE
MEIMIMHCKON T€HETUKU

B IIPEOTBPAIICHUY U JICUCHUU
reHeTUYECKUX 3a00JIeBaHU YelloBeKa.
Hemoncmpavyuu:

Tabnuywvl u cxemsi: «HacimemoBanue
pesyc-bakropay, «I eHeTuka rpymnmn
KPOBW».

Jlabopamopnuie u npakmuueckue
paoomol:

[TpakTuueckas padora Ne 2.
«CocraBlieHHE U aHAJIN3 POJIOCIOBHBIX
YEJI0BEKA»

KOHCYJIbTUPOBAHHUSL.
BEISBISAT M CpaBHUBATH MEXKIY COOOH
JIOMUHAHTHBIE U PEIIECCUBHBIC TPU3HAKH
4eJIoBeKa.

CocTaBnsTh U AHAJIM3UPOBATH
POIOCIIOBHBIE YeJIOBEKa

Htoro yacos no teme

8

Tema 7. Cejiekuusi opranus

MOB, OCHOBBI

OHMOTEXHOJIOTUH

7.1

Cenekuus Kak Hayka
U IpoLecc

1

Cenexius Kak HayKa u Iporiecc.
3apoKICHUE CEIEKIMN U JOMECTUKAIIUA.
Yuenue H. U. BaBunosa o neHrpax
MHOT'000pa3us ¥ IPOUCXOXKICHHUS
KYJIbTYPHBIX PACTCHUH.

LleHTpbI TPOUCXOKACHUS TOMAITHUX
JKUBOTHBIX.

CopTt, mopoja, mramm.

PackpeiBaTth comepxanue TEPMUHOB
Y TIOHSTHUM: CEJIEKLUsA, COPT, IOPOJa,
IITaMM, JIOMECTUKAIUS,

WJIA OJIOMAIlIHUBAHUE, LIEHTPHI
MHOT'000pa3us U IPOUCXOKICHUS
KYJIbTYPHBIX PAaCTEHUH

1 KUBOTHBIX, THOPUAM3AIINS,
UCKYCCTBEHHBIN OTOOP.
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Jemoucmpayuu:

Ilopmpemwi: H. 1. BaBunos.
Tabauywvt u cxemol: kapTa «LleHTpBI
MHOT000pa3usi U MPOUCXOKIACHUS
KYJbTYPHBIXpaCTEeHUI», «I1opobl
JOMaIIHUX )KUBOTHBIX», «CopTa
KYJIbTYPHBIX PACTCHUI.
Obopyodosanue.: MyJsIKH TII0/I0B

¥ KOPHEIUTOA0B AUKUX (HOpM U
KYJbTYPHBIX COPTOB PACTEHUMN;
repOapuit «CenbCKOX035HCTBCHHBIS
pacTeHus»

HasbiBaTh 1 cCpaBHMBATh OCHOBHBIC
ATaIbl Pa3BUTHUSI CEJICKIUH.

N3narate yuenne H. 1. BaBunosa

O IIEHTPaX MPOUCXOKICHUS KYJIbTYPHBIX
pacTeHUit; pa3auvaTh HEHTPHI HA KapTe
MHUpA, CBSI3bIBATH UX MECTOIOJIOKECHHE
C 0Yaramu BO3HUKHOBEHUS IPEBHEUIITUX
[IUBUJIN3AIINN.

CpaBHUBaTh cOpTa KYJIbTYPHBIX
pacTeHui, MOPOIbI JOMAITHUX
YKUBOTHBIX U UX JTUKHUX IIPEIKOB.
OueHuBaTh POJIb CEICKIINU

B 00€CIIEUCHHUH ITPOI0BOJILCTBEHHOM
0e30I1aCHOCTH YEJI0BEYESCTBA

7.2

MeTtoabl U
JNOCTHKEHHUS
CEJIEKIIMHU PACTEHUN
Y JKMBOTHBIX

CoBpeMEHHBIE METOBI CEJIEKIUU.
MaccoBblif 1 UHAUBUYaIbHBIN OTOOPHI
B CEJICKLIUY PACTCHUM U JKMBOTHBIX.
OneHnka 3kcTepbepa.
biM3KOpOACTBEHHOE CKpEIIUBAHUE
—MHOpuAMHT. YncTas TUHUSL.
CkpelrBaHue YUCTHIX JTUHUH.
I'ereposuc, uiu rubpuHas cuia.
Heponcreennoe ckpemuBanue
—ayTOpuauHr. OtaaneHHas
ruOpuaAn3aLys U eeyCrexu.
HckycCTBEHHBIM MyTareHes3 U IOoJy4eHne
HOJIMIUIOUIOB. JIOCTHIKEHUS CENIEKIUN

PackpbiBaTh copepkaHue TEPMUHOB

Y TIOHSATUI: HICKYCCTBEHHBIN 0TOOD,
MaccoOBbIi 0TOOP, UHAUBUAYATbHBIN
0TOOp, IKCTEPBEP, OJIN3KOPOJICTBEHHOE
CKpELIMBAaHUE, YUCTAsI JIMHUSA, T€TEPO3UC,
HEPOJICTBEHHOE CKpPEUIMBaHUE,
UCKYCCTBEHHBIN MyTareHes,
nonuruiouasl. CpaBHUBATH (POPMBI
HCKYCCTBEHHOI'0 0TOOpa (MaccoBOro

Y UHJIMBU]TyaJIbHOTO), BUJIBI
rubpuau3anuu (0JIM3KOPOACTBEHHOM

Y OTJAJIEHHOM), ClIOCOOBI MOITy4YEHUs
MOJIUTUIOUIOB.
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pacTeHUM, )KUBOTHBIX
UMHUKpPOOPTaHU3MOB.
Jemoncmpavyuu:

llopmpemuwi: . B. Muuypumn,

I'. 1. Kapnieuenko, M. ®. liBaHOB.
Tabauyvt u cxemwvl: «OTHaNCHHAS
rubpuan3anus», «PaboTel akajgeMuka
M. @. UBaHoBay, «Ilomunmoungusy.
Obopyodosanue: MyJISKU TUIOJ0B U
KOPHEIUIO0B AUKUX (GOpM U
KYJBTYPHBIX COPTOB PACTEHUM.
Jlabopamophule u npakmuuecxkue
paoomowi:

Dkckypcusa «OCHOBHBIE METOJIBI U
JNOCTUKEHUSA CEJIEKIUN PACTCHHUI U
YKUBOTHBIX (Ha CEJICKIITMOHHYIO CTaHIIUIO,
IUIEMEHHYIO pepMmy,
COPTOUCTIBITATENIbHBIN Y4aCTOK

WM TETUTMYHOE XO03MCTBO)

[IpuBOANTE PUMEPHI TOCTHKEHUN
CEJIEKIIMM PACTEHHI U )KUBOTHBIX

7.3

buorexnonorusa
KaK OTpaciib
MIPOU3BOJICTBA

buorexnosorus KaK oTpacib
MPOM3BOJICTBA. [ €HHAsI MHKEHEPHUS.
Oramnbl co3nanus pekomOuHantHon JJHK
U TPAHCT€HHBIX OopraHu3MoB. KiieTouHas
uHxeHepud. KinerouHble KyJbTYypBhl.
MUKpPOKIOHATBHOE Pa3MHOKEHUE
pacrennii. Knonuposanue
BBICOKOIIPOYKTUBHBIX

PackpbiBaTh cofep)kaHre TEPMUHOB

Y TIOHATHUI: OMOTEXHOJIOT s, KIIETOYHas
WHKEHEPHs1, TEHHASHHKEHEPUS,
KJIOHUPOBAHHE, TPAHCTCHHbIE
opranusmbl, MO (reHeTudecku
MOAU(PUIMPOBAHHBIE OPraHU3MBI).
XapakTepu30BaTh OMOTEXHOJIOTHIO KaK
OTpaCiIb IIPOU3BOJICTBA, OCHOBHBIE
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CENIbCKOXO03SIICTBEHHBIX OPTaHU3MOB.
DKOJIOTUYECKHE U ATUUECKUE TPOOTIEMBI.
I'MO — renetnuecku
MOAU(HUITUPOBAHHBIE OPTAHU3MBI.
Jlemoncmpayuu:

Tabnuywl u cxemotr: «OOBEKTHI
omoTexHoJorun», «Kinerounsre
KYJBTYPbI U KIIOHUPOBAHUEY,
«KoHcTpyupoBaHuen MepeHoC reHoB,
XPOMOCOM

JOCTIKEHUSI OMOTEXHOJIOTUY B 00J1aCcTH
MPOMBITIUICHHOCTH, CEITBCKOTO X031iCTBA
U MEUIUHBI.

[lepeuncnarh U XapakTepU30BaTh
OCHOBHBIEMETO/IBI M JIOCTHIKCHUS
OMOUH)KECHEPHH.

OOcCyX1aTh IKOJOTUYECKUE

U ITUYECKUE aCIEKThl HEKOTOPBIX
WCCJICJIOBAaHMA B 00JIACTH
OMOTEXHOJIOTUH (KJIOHUPOBAHUS,
HCKYCCTBEHHOTO OTUIOJIOTBOPEHUS,
HaIpPaBJIEHHOTO N3MEHEHUS TeHOMA

U CO3JIaHUs TPAHCTCHHBIX OPTaHMU3MOB)

HToro yacos 1o teme 3
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO 34
YACOB 110 ITPOTPAMME
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11 KUIIACC

No
/11

Haumenosanue
pa3zesoB U TEM
y4eOHOTO IpeaAMeTa

KomuuaectBo
4acoB

[IporpammHuoe conepkanue

OCHOBHBIE BUJIBI IEATEIILHOCTH
oOydJaronuxcs

Tema 1. DBoaOHOHHAA OHOJIOTHUSA

1.1

IBOIIOIUS U METOJIBI
ee U3y4yeHus

1

[TpearmochuIKu BOZHUKHOBEHUS
ABOJTFOITMOHHOM TEOPUHU. DBOJTIOIIMOHHAS
TEOpHUsI U €€ MECTO B OMOJIOTHUH.
BrnustHue 3BOIOIIMOHHON TEOPUHA

Ha pa3BUTHE OMOJIOTUHU U IPYTHXHAYK.
CBUCTEIBCTBA SBOJIOIHH.
[TaneonTonornyeckue:
TIOCJICTIOBATEIIFHOCTD ITOSIBIICHUS BUIOB
B MIaJICOHTOJIOTUYCCKOM JIETOTIHCH,
nepexoaHbie (HOPMBI.
buoreorpaduyeckue: cxo/1CTBO

u paznmune dhayH udIop MaTePUKOB
¥ OCTPOBOB. DMOPHOIOTHYECKHE:
CXOJICTBAU PA3INYUSI SMOPHOHOB Pa3HBIX
BUJIOB TTO3BOHOYHBIX.
CpaBHUTEIIbHO-AaHATOMUYECKHE:
rOMOJIOTUYHbIC, aHAJIOTUYHbIE,
PYIUMEHTApHBIE OpPraHbl, aTABU3MBI.
MornekynsipHO-OMOXUMHUYECKHUE:
CXOJICTBO MEXaHU3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX

PackppIBaTh coepxkaHue TEPMUHOB
Y TTIOHSTHUI: SBOJIIOIINS, TICPEXO0THBIC
dbopmbl, PuIOreHeTUYECKUE PSIbI,
BUIBI-DHJIEMUKH, BUBI-PEITUKTHI,
3aKOH 3apOJIBIIIIEBOTO CXO/CTBA,
OMOreHETUYECKHUI 3aKOH,
TOMOJIOTUYHBIC U aHAJIOTUYHBIC
OpraHbl, pyIUMEHTAPHBIE OPTaHbI,
aTaBU3MBI.

[TepeuncrisaTh OCHOBHBIC ATAIBI PA3BUTHUS
JBOJIIOLIMOHHOW TEOPHH.
XapakTepru30BaTh CBUACTECIHCTBA
ABOJTIOITUH: TIAJICOHTOIOTHYECKHE,
ouoreorpaduueckue,
AMOPHOJIOTHICCKUEC, CPABHUTEIILHO-
aHATOMUYECKHUE, MOJICKYJIISIPHO-
OMOXUMHUYECKHE.

[TpuBOIUTE IPUMEPHI TIEPEXOTHBIX
dbopM opraHu3MoB, (PUIOTEHETHUECKUX
PSIOB.

[TpuBoUTH HOPMYITHPOBKH 3aKOHOB
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METAa0OINYECKUX MYTEeH y BCEX JKUBBIX
OpraHU3MOB.

Jemoncmpayuu:

Ilopmpemuwi: K. Jlunnen, XK. b. Jlamapk,
Y. lapsun, B. O. KoBanesckuii,

K. M. bap, 3. I'ekkenb, @. Mroiep.
Tabnuywvl u cxemot: «PazBurne
OPraHUYeCKOTO MUpa Ha 3eMJiey,
penbedHble TAOIUIBI «3apOIbIIIN
MIO3BOHOYHBIX )KUBOTHBIX),
«ApXEONTEPUKCY.

Obopyodosanue.: Guoreorpapuieckas
KapTa MUpA; KOJUIEKIusA «DPopMbl
COXPAHHOCTH UCKOTAEMbIX KUBOTHBIX
U PaCTEHUI»; BIIAYKHbBIE MperapaThl
«Pa3zBurune HacekoMoro», «Pa3Burue
JISITY LK

OMOreHETUYECKOTO U 3apOJbIIIICBOIO
CX0ACTBAa

1.2

Hcropus passurus
MpEICTaBICHU I
00 IBOTIOLINHA

DBomtonmonHas teopus Y. JlapBuHa.
[IpennochlIKu BOSHUKHOBEHUS
JTapBUHU3MA. [IBHOKYIINE CHUITBI
SBOJTIOIIMU BUJIOB 110 J[apBUHY
(M30BITOYHOE PA3MHOKEHUE

IPU OTPAHUYEHHOCTHU PECYPCOB,
HeoTpeeJIeHHAs U3MEHYUBOCTD,
0opr0a 3a CyIecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).
CuHTeTHYECKas TCOPHS IBOTIOIUN

PackpsiBaTh conepkaHue TEpMUHOB

Y MMOHSITHIN: CUCTEMAaTHKA, €CTECTBEHHbIN
Y UCKYCCTBEHHBII 0TOOp.
XapaKkTepru30BaTb OCHOBHbBIE
ABOJIIOLIMOHHBIE UJICH, KOHLICTILIUU

U TEOPUU; CPABHUBATH B3IJISJbIHA BU/
v sBoironto K. JIunnes, JK.b. Jlamapka,
Y. {apBuHa.

OuenuBath Bka JInHHES B pa3BUTHE
CHUCTEMATHKH U OOBACHSATH MPUHITUTIBI
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(CTD) u ee OCHOBHBICIIOIOKECHHUSI.
Hemoncmpavwuu:

Ilopmpemuwi: K. Jlunnen, X. b. Jlamapk,
Y. JlapBuH.

Tabauyvt u cxemol: «llomynsium,
«KapTta-cxema mapuipyTa myTenecTBUs
Y. JlapBunay, «@opmbl 00pHOBI

3a CyIIECTBOBaHUEY, « ECTECTBEHHBIN
oT60p», « MHOrOOOpa3re COPTOB
pacteHui», « MHorooOpasue nopo;
KUBOTHBIX)»

OMHAPHON HOMEHKJIATYPBHI.
XapaKkTepu30BaTh COACPKAHNE

Y 3HAYEHUE BOJIIOLUOHHOW KOHILIETIUN
K. b. Jlamapka.

OueHuBaTh €CTECTBEHHO-HAYYHbIE

U COLIMAIbHO-3KOHOMUYECKHE
MPEANOCHUIKM BOBHUKHOBEHUS
ABONTIOIIMOHHOM Teopuun Y. JlapBuHa.
PackpriBatTh coziepaHue 3BOIOLUOHHON
teopunY. JlapBuHa; CpaBHUBATH
HEOIIPEACIICHHYIO U ONIPEACIICHHYIO
U3MEHYUBOCTb, €CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOD, (hOopMBI OOPHOBI
3a CyIIECTBOBAHHUE.

OnuchIBaTh MOJIOKEHUS CHHTETUYECKON
teopuu 3BoMOIUU (CTD) U 00BACHATH
€e 3HaueHHue JUISIOMOJIOTHH

1.3

Bun: kpurepuu u
CTPYKTYpa.
ITomynsanusa Kak Kak
JJIEMEHTapHAast
€AUHHIA BUIA

MuxkpoaBosrorus. [Tomysiiust Kak
CIMHMIIABUIA Y SBOJIIOIIHH.
JHemoncmpavyuu:

Tabnuyvl u cxemoi: «Ilomynsimmy,
«MyTanmoHHas U3MEHIHBOCTH.
Obopyodosanue: MAKPOCKOTI,
MUKporpenapar «Jlpo3zodpuna» (HopMma,
MyTanuu (OPMBIKPBUTHEB i OKPACKH
Tea), Mojieb-ammuinkanus «llepekpect
XPOMOCOMY.

PackppIBaTh comepxkaHue TEPMUHOB

Y TIOHSITHI :MUKPOABOJTIOITHS, BU]I,
KpUTEPHUH BUQ, apeaJl, MOMYJISAIINs,
reHodoH1, MyTaIuy, KOMOUHAITUN
T'CHOB.

XapakTepu30BaTh BUJ KaK OCHOBHYIO
CHUCTEMATHYCCKYIO €IHHUITY

¥ TICJIOCTHYIO OMOJIOTUYECKYIO CUCTEMY.
Breinenste kpuTepun Buia
(Mopdonorudeckuid, GU3NOIOTUUSCKHM,
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Jlabopamopnuie u npakmuueckue
pabomui:

JlabopatopHas pabora Ne 1. «CpaBHeHUE
BUJIOB 10 MOP(POJIOTUUECKOMY
KPUTEPHIO)

OMOXMMUYECKHI, TEHETUYECKUI,
IKOJIOTUIECKUH, TeOrpapuIeCcKuii)

Y IPUMEHSTh KPUTEPUH ISl ONTUCAHUS
KOHKPETHBIX BUOB.
XapakTepu30oBaTh MOIMYJISLNIO KaK
CTPYKTYPHYIOCIUHUILY BHIA U
SBOJIFOLIUH.

OnuceIBaTh NOMYJISIIAIO IO OCHOBHBIM

I[MoKa3aTeisiM: COCTAaB, CTPYKTYypa

1.4 | IBuxymue cuiibl JIBmoky1iue cuibl (pakTophl)3Boitonuu | PackpbiBaTh copepkaHue TEPMUHOB
(3memeHTapHbIe BHJIOB B ipupoae. MyTaumoHHbIN Y TIOHSITHIT: KOMOMHATUBHAS
(aKTOpBI) BOITIOLUN npolecc 1 KOMOMHATUBHAS WU3MEHYUBOCTb, MyTAlIUH, MyTallHOHHBIN
MU3MEHYUBOCTD. [0y Is1IMOHHBIE BOIHBI | POLIECC, MOIMYISLUOHHBIE BOJIHBI,
u apeid renos. M3omsius u murpanus. | Apeid reHoB, W30JSALKSA, MUTPALIIH.
Hemoncmpayuu: XapaxkTepu30BaTh JIEMEHTAPHBIE
Tabauyvt u cxemvi: «JIBUKYIIHE CUITBI (baKTOpbI HBOTIOLNH: MyTallMOHHBIN
3BOJIFOLIAN npouecc, KOMOMHATUBHAS
U3MEHYUBOCTD, MOIYJISILIMOHHBIEC BOJIHBL,
Jpei(p reHoB, N30SI, MUTPALIHSL.
YcranaBiauBaTh NPUYUHHO-
CJICZICTBEHHBIE CBA3U MEXKIY
MEXaHU3MOM U PE3YJIbTaTOM JECUCTBUS
JBYOKYLIUX CUIT (3JIEMEHTapHbIX
(baKkTOpOB) IBOIOIIUU
1.5 | EcrecTBennsIit 0TOOD EctecTBenHsbIit 0TOOp — HanpaBssironuii | PackpeiBath cosepikanne TEPMUHOB

U ero GopMbl

(haKkTOp PBOJTIOIIHH.
®opMBbI €CTECTBEHHOT00TOOPA.

Y TIOHSTHUH: €CTECTBEHHBIN 0TOOD,
O0opb0a 3a CyIecTBOBAaHHUE.
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Hemoncmpavwuu:
Tabauyvt u cxemwvi: «EcTecTBEHHBIN
oTb0op», «boprba 3a cylecTBOBaHHUE)

OnuceiBaTh MEXaHU3M JCUCTBUS
€CTEeCTBEHHOTO 0TOOpA.
XapakTepu3oBaTb POPMBI €CTECTBEHHOTO
otOopa (ABMKYLIUH, CTAOMIM3UPYIOIINA,
JIU3PYITUBHBIN) U CPABHUBATH UX MEXKIY
co0oM.

XapaktepuzoBatb 00psOy

3a CyIIeCTBOBAHUE U CPAaBHUBATH €€
BUIBI (MEKBUI0BAs, BHYTPUBHIOBAS,
00prOa c HeOIaroNnpUATHBIMU
(dakTopamu BHEUIHEHN CpeJIbl)

1.6

PesynbTaTh
HBOJTIOIUH:
MPUCTIOCOOTIEHHOCTh
OpPTraHHU3MOB U
BU1000pa3oBaHue

[IpucnocobaeHHOCTh OPraHu3MOB
KaK pe3yibTat 3Boronun. [Ipumepsr
MPUCIIOCOOJICHUI Y OPTaHU3MOB.
Apomoph 036l U UIN0ATATITAIIHH.
Bunu BunoobpazoBanue.

Kpurepuu Buga. OcHoBHBIE (POPMBI
BUI000pa3oBaHus: reorpaduueckoe,
JKOJIOTMYECKOE.

Jemoncmpayuu:

Tabauywl u cxemoi:
«IIprcrnocoOIEHHOCTh OPTaHU3MOBY,
«"eorpaduueckoe B11000pa3oBaHKe,
«IKOJOTUYECKOE BUI0OOOPA30BAHUEY.
Obopyoosanue:

KosuteKIus «[IpumMepsl 3alMTHBIX
IPUCTIOCOOJICHUH Y SKUBOTHBIX),

PackppIBath comepxaHue TEPMUHOB

Y TIOHSTUI: IPUCTIOCOOJIEHHOCTD,
TTOKPOBUTEIILCTBCHHAS 1
npeaocTeperapmas oKpacka,
MaCKHPOBKa, BUI000pa30BaHHUE.
OnuceiBaTh MEXaHN3M BOZHUKHOBEHUS
TIPUCIIOCOOJICHUN Y OPTaHU3MOB.
BrIBISTh 110 M300paKeHUSAM, Ha KUBBIX
1 GUKCUPOBAHHBIX MpernapaTax MpUMephI
MIPUCIIOCOOJICHHOCTH PaCcTEHUM

U JKUBOTHBIX K YCJIOBHSIMCPEIBI
oOuTaHus, I0Ka3bIBaTh OTHOCUTEIHHYIO
11€J1eCO00Pa3HOCTh MPUCTIOCOOIECHUI.
XapakTepru3oBaTh CIIOCOObI

¥ MEXaHU3MbI BU000Pa30BaHUS;
OMKCHIBATh U CPABHUBATH OCHOBHBIC
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KOJUICKITUSI HACEKOMBIX C Pa3IMYHBIMU
TUTIAMU OKPACKH; HA0OP IJI0I0B

U CEMsIH.

Jlabopamopnvie u npakmuueckue
paoomowi:

JlaGoparopHas padota Ne 2. «Onucanue
MPUCTIOCOOJICHHOCTH OpraHu3Ma U ee
OTHOCUTEJILHOTO XapaKTepay

(OPMBI PKOJIOTHIECKOTO
U TeorpapuuecKoroBu1000pa30BaHUs

1.7

Hanpasnenus n nytu
MaKpO3BOIIOLUU

MakposBonronusi.

®dopmbl 3BOTIONHMH: (pUIIETHYECKAS,
JMBEPTeHTHAsI, KOHBEPTEHTHAA,
napayensbHas. HeoOpatumocTsb
apoustonuu. [Tpoucxoxaenne

OT HECMEUATM3UPOBAHHBIX
IPEJIKOB.

[Tporpeccupyroias crenrain3aiusi.
AnanTtuBHas paguarms.
Jemoncmpayuu:

Ilopmpemuwi: A. H. CeBeplioB.
Tabauysl u cxemovl: «KApoMopho3b»,
«Mnunoanantanumny, «O0uas
JIereHeparys».

Obopyoosanue.: moaenb « OCHOBHbBIE
HaIPaBJICHUS SBOJIONNNY»; 00beMHas
Mozeib «CTpOeHne ToJI0BHOTO MO3ra
MO3BOHOYHBIX)

PackppiBath comepxaHue TEPMUHOB

Y TIOHSATUN: MaKPOIBOIIONNSA, GUITOTEHES,
OMOJIOTMYECKUM MPOTPECC U perpecc,
apomopdo3, uanoananraius, ooias
JeTeHepalys, aJanTUBHAS pagralius.
XapakTepru3oBaTh (HOPMBI IBOJIIOIIHH.
BoisBnsats apomopdo3bl

Y UIM0AJIaNTalliy ypacTeHUN

Y )KUBOTHBIX.

CpaBHUBaTh OMOJOTHUYECKHN IIpOrpecc
U OMOJIOTUYECKUH perpecc, apoMopdos,
UMO0AIANITAIIAIO0 M OOTIIYIO
JIeTEHEePAITHIO.

BBISABIIATE B3aUMOCBSI3M MEKTY MY TSIMH
Y HaIIPABJICHUSMU DBOJTIOITUN

y pacTeHUH U KUBOTHBIX

Htoro yacos no teme
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Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HA HA 3emuie

2.1 | Uctopus xu3HH

Ha 3eMJIe 1 METOJIbI
€€ U3YUYCHHS.
I'nmiore3nr
MIPOUCXOKICHUS
’KM3HHM Ha 3eMiie

2

JloHay4HbI€ MpeICTaBICHUS

0 3apOKJICHUM XHU3HU. HayuHble
TUMOTE3bI BOBHUKHOBEHUS KU3HU

Ha 3emJie: aOMOreHe3 UMaHCIePMHUSL.
XUMHUYECKasi SBOIIOLIMS.
AOUOTEHHBIN CUHTE3 OPTaHUYECKUX
BEIIIECTB U3HEOPTaHUYECKUX.
DKCNEPUMEHTAIBLHOE OATBEPKICHUE
XHMHYECKOUN IBOJIIOLIMH.

HauanbHbIe 3Tanbl OM0JI0TrHYEeCKOM
sposttoru. [ 'unore3za PHK- mupa.
dopMupoBaHUE MEMOPAHHBIX CTPYKTYP
¥ BO3HUKHOBEHHE MPOTOKJIETKH.
[IepBbie KJIETKH U UX IBOJIOIHA.
DopMHUPOBAHUE OCHOBHBIX I'PYIII
YKUBBIX OPTaHU3MOB.
Jemoncmpayuu:

llopmpempul:

®. Penn, JI. Ilactep, C. Muuiep,

A. W. Onapum, I'. FOpwn.

Tabnuywl u cxemvt: «BO3HUKHOBEHHUE
CoNHEYHOU CHCTEMBI,

«Pa3BuTHE OPraHUuECKOrO MUPay,
«PacTurennHas kiieTka», « KuBoTHas
KieTkay, «[Ipokapuoruueckas
KIICTKA)

PackprbiBath conepkaHue TEPMUHOB

Y TIOHATHUI: KpealnoHu3M, a0UOTeHE3,
BUTAJIU3M, [TAHCIIEPMUS, OMOII033,
KOallepBaThl, IPOOUOHTHI, CHMOUOTEHES.
XapakTepu30BaTh METOAbI U3yUCHUS
HUCTOPUYECKOTO MPOILIOr0 3eMIIH.
[lepeuuncnsiTb OCHOBHBIE JTaIbI
XUMUYECKON MOMOJIOrHYeCKOn
ABOJTIOIHH.

W3narate conepxaHue TUIIOTE3 U TEOPH
BO3HUKHOBEHUS KU3HU HA 3emiIe
(KpeallnoHHU3Ma, CaMOIIPOU3BOJIBHOTO
3apOXkKIeHUs (CTIOHTAHHOTO),
nancnepMuu, runote3sl PHK-Mupa).
OnucsiBaTh 3kcniepumenTsl C. Musiepa
u I'. FOpu 1o nonxyyeHuro OpraHnyecKux
BEILIECTB U3 HEOPraHUYECKUX IMyTEM
a0MOreHHOT0 CUHTE3a
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2.2

OCHOBHBIE dTaNbl
SBOJIIOLIU
OpPraHUYECKOTO MUpPa
Ha 3emiie, pa3BUTHE
’KU3HHU T10 dpaM U
neproam

PazBuTue xxu3Hu Ha 3emMIiie 1o 3pam

u nepuojam. Karapxeil. Apxeiickas

Y IIpoTepO30MCKas apsl. [laneosonckas
3pa U ee Nepuoibl: KEMOPUNCKUH,
OpPJIOBUKCKHUH, CUITYpUUCKHUH,
JIEBOHCKUH, KAMEHHOYTOJIbHBIN,
IIEPMCKUH.

Me3so30iicKas 3pa U ee NepUOabI:
TPUACOBBIMN, FOPCKUN, METIOBOM.
Kaiino3olickas spa 1 €€ Iepuo/Ibl:
MMaJICOr€HOBBLIM, HEOTCHOBBIM,
AHTPONIOT€HOBBIM.

XapakTepuCcTUKa KIuMara

Y TE0JIOTHYECKHX MporeccoB. OCHOBHBIE
3Tarbl 3BOJIIOLIMU PACTUTEIILHOTO U
YKUBOTHOT'O MUpa. ApoMoph 036l

y pacTeHul U )KUBOTHBIX. [losiBIICHUE,
pacuBET U BBIMUPAHUE TPYMI KUBBIX
OpPraHu3MOB.

JHemoncmpayuu:

Tabnuywl u cxemol: «Pa3BuTne
OpPraHUYECKOTO MUPaAy,
rE€OXPOHOJIOTHYeCcKas Ta0IuIIa;
KoJuteKust «®opMbl COXpaHHOCTH
MCKOIIA€MBbIX )KUBOTHBIX U PACTCHUI.
Jlabopamophuvle u npakmuyeckue
paoomowi:

PackpbiBaTh cosiepxaHue TEPMUHOB
Y TIOHSATUH: 30H, 3pa, EPHUOJ,
apomMop(}o3bl, UIUOAANITALINH.
3HaTh MMOCIEN0BATEIBHOCTD J0HOB:
KaTapxeu, apxeu, NpoTepo3ou,
dbanepo3oii; ap: apxeiickas,
IIPOTEPO30UCKasl, IIaJIe030MCKas,
M€3030MCKasi, KANHO30MCKasl; IEPUOOB:
KEeMOPUICKUM, OPTOBUKCKHUM,
CHJIYPUMCKHUM, JEBOHCKU,
KaMEHHOYTOJIbHBIHN, IEPMCKHH,
TPUACOBBIN, FOPCKUIA, MEJIOBOM,
11aJICOTCHOBBIA U HEOT'C€HOBBIIA,
AHTPONIOT€HOBBIM.

XapakTepru3oBaTh OCHOBHBIE COOBITHS
B Pa3BUTUU OPraHUYECKOr0 MUpa
10 ApaM U IEpUOAaM reoJI0rnYeCKOu
VCTOPHUH; ITAIbl PA3BUTUS
PacTUTENBLHOTO U )KUBOTHOTO MUA.
Breiienuts riaaBHbie apoMopdo3bl
pacTeHU U )KUBOTHBIX.

CpaBHUBaTh MEX]1y OO0
MPEICTABUTENIEN CUCTEMATUUYECKUX
TPYIII OPraHU3MOB, BBISIBJISIT UYEPThI
YCJIOKHEHUS U TIPUCIIOCOOJICHHOCTH
K YCJIOBUSM >KU3HU
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[TpakTuueckas padora Ne 1. «M3yuenue
HCKOIAEMbIX OCTaTKOB PAaCTECHUN

Y )KUBOTHBIX B KOJUICKITHSIX).
DKCKypcust « DBOJTIOLIUS
OpraHUYeCcKOTro MHUpa Ha 3eMJie»

(B €cTeCTBEHHO-HAy4YHbIN
WIMKPACBEIUECKUN MYy3€il)

2.3 | CoBpeMeHHas Cucrema opraHM4ecKoro Mupa Kak PackpeiBaTh cofiepkaHue TEPMUHOB
cucTeMa OTpaKeHue SBOIOMH. OCHOBHbIE Y IOHSITUI: CHCTEMATHKa, UCKYCCTBEHHAsI
OpPraHUYECKOTO MUPA CHCTEMAaTUYECKUE IPYINIILI OPIaHU3MOB. | U €CTECTBEHHAs KiacCH(pUKaIus,

Jemoncmpayuu: OvHapHasi HOMEHKJIaTypa, IPUHIIUI
Tabauywvt u cxemor: «CoBpeMeHHast HEPapXUIHOCTH.
CUCTEMA OPraHUYECKOTO MHUPA» XapakTepru3oBaTh COBPEMEHHYIO
CUCTEMY OPraHMYECKOr0 MHpa
2.4 | DBosronus 4eI0BEKa DBOJIIOLMA YeTI0BEKa. AHTPOIOJIOTHS PackpreiBaTh coepxanne TEPMUHOB

(a"TpOMIOrEeHe3)

Kak Hayka. Pa3BuTue npeacraBiieHUM
O MPOUCXOXKICHUU Ye0BeKa. MeTo bl
n3ydeHus anTpornorenesa. Cxojcraa
Y pa3JIMuus YEJIOBEKA U )KUBOTHBIX.

CucremMaTHuecKoe MoJI0KEeHHE YeJIOBEKa.

Hemoncmpavwuu:

lopmpemuwi: Y. JlapBuH.
Tabauywl u cxemwvl: «CpaBHEHUE
AHATOMHUYECKUX YEPT CTPOCHUS
YeJIOBEKa M YEJI0OBEKOOOPa3HBIX
00€3bsHY.

Obopydosanue: CIETIKI

Y TIOHSITHII: aHTPOTIOJIOT S,
AHTPOIIOT€HE3, YETIOBEK Pa3yMHbIN
(Homo sapiens), npsiMoX0XxIeHUE,
BTOpAsi CUTHAJIbHAsI CHCTEMA.
[lepeuncnars 3aa4 aHTPOTIOJIOTHH,
ATANbICTAHOBJICHUS U PA3BUTHUS
MIPEJICTABIICHUN O TIPOUCXOKICHUU
YeJI0BEKA.

N3narate OCHOBHBIE MOJIOKECHUS
teopun Y. J[apBuHa, KpUTUYECKU
OIICHUBATh HEHAYYHYIOWH()OPMAIIHUIO
0 MIPOMCXOXKJICHUH YEJIOBEKA.
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WINA300paKEHUST KAMCHHBIX OPYIUH
NIEPBOOBITHOTO YEJIOBEKa: KAMHU-
qorepsl, pyousa, ckpebdiia

3HaTh CUCTEMATHYECKOE ITOJI0KCHHE
Buja Homo sapiens, mepeuucisite ero
MOP(}OTIOT0-aHATOMUYECKHE TIPU3HAKH
pa3HOro ypoBHsI (THIL, KJIacc, OTPSL

u Jzp.).

YcTaHaB/IMBaTh YePThI CXOJICTBA U
pa3IMuniiyesioBeKa U )KHBOTHBIX.
OOBSCHATD U OLICHUBATH 3HAYCHHUE
HAYYHBIX 3HAHUHN O MPOUCXOKICHUN
YeJIoOBeKa /ISl TOHUMaHUsl MeCTa U POJIH
YelIOBeKa B TPUPOJIC

2.5

JIBMKyLMe CHITBI

(paxTopsr)
aHTPOTIOreHe3a

JIBrxyiue cuibl ((hakTopsbl)
anTponorenesa. Hacrnencreennas
U3MEHYMBOCTD M €CTECTBEHHBIN OTOOP.
OOG1iecTBeHHBIN 00pa3 KU3HU,
U3TOTOBIIEHUE OpYIUl Tpya,
MBIIIIJIEHUE, PEYb.

Jemoncmpavwuu:

Tabauyvr u cxemovl: «CpaBHEHHE
AHATOMUYECKUX YEPT CTPOCHUS YEIOBEKA
U 4EJI0BEKOOOPa3HbIX 00€3bsHY,
«OCHOBHBIE M€CTa MAJICOHTOJIOTMYECKUX
HaXO0JO0K IPEIKOBCOBPEMEHHOTO
YeJI0BEeKay.

Obopydosanue: MysiKI
«IIponcxoxnenne yenoBeka
(MaJICOHTOIOTUYECKUE HAXOIKH )

PackppIBaTh cojpiep:kaHne TEPMUHOB
Y TIOHSATHI: (PaKTOpPBI aHTPONOreHe3a,
TPYIIIOBOE COTPYIHUYECCTBO, PEYb,
OpyAHITHAS TESITCIbHOCTD,
OJIMMOP(U3M.

XapakTepru30BaTh IBUKYIIUE CUITBI
(akTOphI) aHTpOIIOTEHE3A!
OMOJIOTHYECKHE U COIIHAJIBHEIC,
CpPaBHUBATH UX MEXITY CO00I
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2.6

OcHOBHEIE CTaauU

OCHOBHBIC CTaauMr U BETBU 5BOJIFOIITNH

PackpreiBath conepkaHue TEPMUHOB

ABOJIIOIIUM YEJIOBEKa YEeJIOBEKa: aBCTPAJIONUTEKH, YeloBeK Y TIOHSITUI: aBCTPAJIONUTEK, YEJIOBEK
yMelblid, YenoBek mpsMOXOIAIINH, YMEJIbIA, YEITOBEK MPSIMOXO SN,
YenoBek HeaHIEepTAIBCKUN, YeloBek HEeaHJiepTajel, KpOMaHbOHEL],
Pa3yMHbBIM COBPEMEHHOT'O THUIIA. HEOJIMTUYECKAsT PEBOJIIOIIHUS,
Haxonku nckomaemMbIX OCTaHKOB, NEePBOOBITHOE UCKYCCTBO.

BpeMsl CYILIECTBOBAHUS, 00JIaCTh XapakTepu3oBaTh U CPAaBHUBATH MEXKITY
pacrnpocTpaHeHusi, 00beM roJIOBHOTO c000i1 OCHOBHBIE CTAJIMH IBOJIIOIIUU
MoO3ra, 00pa3 KU3HH, OPYAHSL. YEJI0BEKAa: XPOHOJIOTUYECKUI BO3PACT,
Jemoncmpayuu: apeaJt pacrpocTpaHeHUs], 00beM
Tabauywl u cxemwvl: «OCHOBHBIE MeCTa TOJIOBHOT'O MO3ra, 00pa3 KU3HU
MaJICOHTOJIOTMYECKUX HAXOJIOK IIPEJIKOB | U OPYAus Tpyaa
COBPEMEHHOT'0 YEJIOBEKay,
«/lpeBHenmue moan», «JpesHue
moiny», «[lepBbie COBpEeMEHHBIE JTIOAMN.
O06opynoBaHKE: MYJISIKU
«ITpoucxoxaeHue yeaoBeka» (OIOCTHI
aBCTPAJIONUTEKA, MTUTEKAHTPOIIA,
HEaHJIePTaJIblla, KPOMAHbOHIIA); CICTKU
WU U300pakeHUs KAMEHHBIX OpYIUid
NEePBOOBITHOTO YEJIOBEKA: KAMHHU-
yornrmnepsl, pyouna, ckpedna

2.7 | YemoBeueckue pachl UYenoseueckue packl. OCHOBHbBIE PackpsiBaTh cosiep:kaHue TEPMUHOB

Y IIPUPOJIHBIE
aZlanTaluy 4eJI0BeKa

OOJIbIINE pachl: €BPOIIEOUTHAS
(eBpasuiickasi), HErpo-aBCTpaIOUIHAS
(9KBaTOpHANIbHAS ), MOHTOJIOUTHAS
(a3uaTcko-aMepUKaHCKas).

Y TIOHSITUI: pachl, pacOreHes3, Couual-
JTApBUHU3M, PACU3M, METUCALIHSL.
XapaKkTepu30oBaTh U CPABHUBATH

HpeI[CTaBI/ITeJ'IeﬁLIGJIOBeLIeCKHX pac,
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YepThl MpUCIIOCOOTICHHOCTH
MPEJICTABUTEIICH YEIIOBEUECKUXPAC

K YCJIOBUSIM CYIIECTBOBaHUs. EMMHCTBO
yenoBedeckux pac. Kpuruka
COLMAJIBHOTO JIApBUHHU3MA U pacu3Ma.
Jemoncmpayuu:

Tabnuywl u cxemvt: «YenoBeueckue
pace»

PACKpbIBAaTh IIPUYMHBI 1 MEXAHU3MBbI
pacorexnesa, NepeumnciisiTh U MPUBOJIUTH
IPUMEPHI PUCTTOCOOTIEHHOCTH YEI0BEKa
K YCIOBUSIM CPEIbl, IIPUMEPDI
MPUCIIOCOOUTETHLHOTO3HAYEHHU S PACOBBIX
ITPU3HAKOB.

Jloka3beIiBaTh €AMHCTBO Buga Homo
sapiens, HAQy4YHYI0 HECOCTOSTEIbHOCTh
PACOBBIX TE€OPUM, UAEH COLIMAIIBHOTO
JTApBMHU3MA U pacu3Ma

NToro uacoB nmo teme

9

Tema 3. Oprann3Mbl U OKpyKalOIIas cpeaa

3.1 | Okosorust Kak Hayka 1 DKoJIOrus Kak HayKa. 3aiaunu pa3zensl | PackpbeiBaTh coliepKaHUe TEPMHUHOB
HKOJIOTUH. Y TIOHSITUI: 3KOJIOT U, TTOJIEBbIE
MeTo1bl 9KOJIOTUYECKHUX UCCIICIOBAHUN. | HAOIIOIEHNUS, DKCIIEPUMEHTHI,
DKOJIOTHYECKOE MUPOBO33PEHNE MOHUTOPHUHT OKPY>KaIOIIEH Cpeabl,
COBPEMEHHOTO YEJIOBEKA. MOJIEJIMPOBAHUE, SKOJIOTHYECKOE
Jlemoncmpayuu: MHUPOBO33pEHUE.
Ilopmpempwi: A. 'ymO0aB1T, [TepeuncnsaTh 3a1a4n 3KOJIOTUH, €€
K. ®@. Pynbe, O. I'ekkens. pas3zelbl UCBSI3H C IPYTUMHU HAyKaMH.
Tabauyvt u cxemol: kapta «Ilpupogusie | XapakTepu3zoBaTh METO/IbI
30HBI 3EeMJIN» AKOJIOTUYECKUX UCCIEeI0BAaHUIN

3.2 | Cpenpl oOuTaHUS U 1 Cpenpl oOuTaHust OPraHU3MOB: BOIHAS, PackpsiBaTh conepxaHre TEPMUHOB

9KOJIOTUYECKUE
(hakTopbI

HA3eMHO-BO3TyIITHAS, TOYBEHHAS,
BHYTpU-OpPTaHU3MEHHAS.
Dxonornueckue hakTopbl.
Kiraccudukanmst 3K0JI0ru4ecKux

Y TIOHSTHIL: cpefia oOOuTaHus,
AKOJIOTHYECKUE (PAaKTOPHI,
OMOJOTMYECKUN ONTUMYM,
OTPaHUYUBAIOIINYN (JIMMUTHPYIOIIIUN )
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(bakTOpoB: aOMOTUYECKHE, ONOTHUUECKHE
Y aHTPOTIOTECHHBbIE.

JleiicTBrE SKOTOTHYECKUX (DAKTOPOB

HA OpPTraHU3MBbl.

Jemoncmpayuu:

Tabauyst u cxemol: «CpeaplOOUTAHUS
OpraHU3MOB)

daxrop.

XapakTepu30oBaTh yCIOBUS Cpe/T
oOUTaHUsI OPTaHU3MOB;
KJIaCCH(UIIMPOBATH M XapaKTEPU30BATh
AKOJIOTHYECKUE (PaKTOPhI: a0UOTUUYECKUE,
OMOTHYECKHE U aHTPOIIOTCHHBIE.
OnuceIBaTh IEUCTBUE YKOJIOTHICCKUX
(akTOpOBHA OPraHU3MBI.
XapakTepu3oBaTh 0COOCHHOCTH
CTPOEHUS U KU3HEESITEILHOCTH
pacTEHUM U )KUBOTHBIXPA3HBIX CPE
obuTanus

3.3

AOunoruueckue
(bakTopbl

AGuoTnueckue (paKTophl: CBET,
TeMIIepaTypa, BIaXKHOCTb.
®dortonepuoansm.lIpucnocodnenus
OpraHU3MOB K JIEUCTBUIO0 a0MOTUYECKHUX
daktopoB. buonornueckuepuTMsl.
JHemoncmpavyuu:

Tabauyvt u cxemol: «OOTOMEPUOTUZMY.
Jlabopamopnuie u npakmuueckue
paoomoi:

Jlabopatopnas pa6ora Ne 3.
«Mopdosornueckre 0CoOOEHHOCTH
pacTeHul U3 pa3HbIXMECT OOUTAHUS.
JlaGoparopHas pa6ota Ne 4. «BiusHue
CBETa Ha POCT U PA3BUTHUE YEPEHKOB
KOJIeyCa»

PackpbIBaTh cosiep:kaHue TEPMUHOB

U TIOHATHI: a0NMOoTUYECKHE (aKTOPBI,
dboToneprou3M, OMOJIOTHICCKHE
PHUTMBEI.

AHaIN3UPOBATH IEUCTBUE CBETA,
TEMIIEPATyPhI, BIAKHOCTH Ha OPTaHU3MBI
Y TIPUBOJMTDH ITPUMEPHI
IPUCTIOCOOTIEHHOCTH OPTaHU3MOB.
[IpoBoauTh OuomornyecKkue HaOIIOACHUS
1 0pOpMIIATH PEe3yNbTaThl MPOBEACHHBIX
HaAOJIFOIEHUI
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3.4 | buotnueckue buornueckue paxropsl. Bums PackpsiBaTh cosiep:kaHnue TEpPMUHOB
(bakTopbl OMOTUYECKUX B3aUMOICUCTBHI: ¥ TIOHSITHI:0MoTHYecKne (PaKTophl,
KOHKYPEHIIUS, XUITHUYECTBO, CAMONO3 XUIIHUYECTBO, MAPAZUTHU3M,
u ero popmsel. [Tapazutusm, Koonepanus, | KOHKYPEHLNs, MyTyaau3M, CAMOHO3,
MyTyajn3M, KOMMEHCAJIU3M KOMMEHCaJIU3M, HaXJICOHUYECTBO,
(KBapTUPAHCTBO, HAXJICOHUYECTRO). KBapTUPAHCTBO, aMEHCAJIU3M,
AMeHcanu3M, HeNTpanu3M. HEUTPAINA3M.
3HaueHne OMOTHYECKUX XapakTepu3oBaTh OMOTHYECKUE
B3aUMOJICMCTBUH JIJISI CYILIECTBOBAHUS (paKTOpBI U BUJBIB3aUMOOTHOLIEHUH
OpraHu3MOB B PUPOAHBIX COOOIIECTBAxX. | MEXKIY OpraHu3MaMu; IIPUBOAUTE
Jemoncmpayuu: IIPUMEPHI B3aUMHOU
Tabnuysl u cxemwi: «IInIeBEIC ST IPHCIOCOOIEHHOCTH OPTaHU3MOB.
CpaBHHBaTh MEXKIy COOOW BUJIbI
OMOTUYECKUXB3aUMOACHUCTBUM
OpraHn3MOB
3.5 | DKonoruyeckue DKOJIOTUYECKUE XAPAKTEPUCTUKHI PackpsiBaTh conepxanue TEpMUHOB
XapaKTCPHUCTUKH IMOITYJISALHUH. OcCHOBHBIEIIOKA3aTENN u HOH}{THﬁ:HOHyn}[HHﬂ, YHUCJIECHHOCTD,

BHU/JIA U TTOMYJISILIUA

MOMYJISIIIUU: YUCIEHHOCTb, IJIOTHOCT,
POXK1a€MOCTh, CMEPTHOCTD, IPUPOCT,
Murpanus. J[mHamMuka 4yucaIeHHOCTH
MOMYJISIIIUU U €€ PETyISIHs.
Jemoncmpayuu:

Tabauywvt u cxemor.: «llomynsim,
«3aKOHOMEPHOCTH POCTA YUCIICHHOCTH
NOMYJISIUUN UHDY30pUU-TY PETBKNY.
Jlabopamopnsie u npakmuueckue
pabomui:

IUIOTHOCTB, POKJIaEMOCTh, CMEPTHOCTB,
OPUPOCT, MUTpalusl, JMHAMHUKA
YUCJIIEHHOCTHU MOMYJISLNH.
XapakTepu30BaTh OCHOBHBIE [TOKA3aTeNN
U DKOJIOTUYECKYIO CTPYKTYPY
NOMYJISILMN; OTUCHIBATH MEXaHU3MBbI
PEryJsiiuy YUCICHHOCTH NOMYJISUN
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[Tpaktuueckas padora Ne 2. «I[lomcuer
IIJIOTHOCTHU TIOMYJISILIMI pa3HbIX BUOB
pacTeHui»

HToro yacoB nmo teme

5

Tema 4. Coo01iecTBa v YKOJIOTHYEeCKHE CHCTEMBI

4.1 | CoobmiecTBa 1 Co001116CTBO OPTaHU3MOB — OMOIICHO3. PackprbiBath cosiepaHue TEPMUHOB
OpraHUu3MOB CtpyKTypbl OHOIIEHO3a: BUI0BAs, Y TIOHSITHI1:0MOLIEHO3, YKOCUCTEMA,
IPOCTPAaHCTBEHHAs, TpOpUIecKas OMOTreoleHO3, BU/IbI-JOMUHAHTHI,
(numieBas). Buabl-noMUHAHTBL. 9KOJIOTMYECKasl HULIA.
Cssi3u B OuoIIEHO3E. XapakTepuszoBaTh OMOIIEHO3
Jlemoncmpavyuu: (coo011eCTBO), €r0 BUIOBYIO,
Tabnuywl u cxemol: «lluimesbie ey, MPOCTPAHCTBEHHYO U TPOYUUYECKYIO
«bHOLIEHO3: COCTAB U CTPYKTYPa». CTPYKTYPBI.
Obopydosanue.: MOJETb-AITUTAKALHS OOBBACHATEL POIIL KOMITOHEHTOB
«Tunrunbie 6MOLIEHO3BDY; repOapuii OnoweHo3a B NOANEPKAHMH ET0
«PactutenbHble COOOLIECTBAY; CTPYKTYPHI M CYHICCTBOBAHHA
KOJTeKIs «BHOLCHOR Ha ONpPE/IE/ICHHO TePPUTOPUH.
OOBICHATH OMOJIOTHYECKUI CMBICIT
SIPYCHOCTHU UJIMCTOBOM MO3auKH.
CpaBHHMBaTh KOMIIOHEHTHI OMOIIEHO30B,
UX BUJOBYIO, TPOCTPAHCTBEHHYIO
U Tpo(UUECKYIOCTPYKTYPHBI, CBSI3U
MEXy OpraHu3MamMu
4.2 | DKOCUCTEMBI 2 DKoJIOTUYECKHE CUCTEMBI (3KOocUCTEMBI). | PackpbIBaTh cosepkaHue TEPMUHOB

M 3aKOHOMCPHOCTHU
HX CYHICCTBOBAHMA

[Toustre 00 PKOCHUCTEME
1 OMOreolEHO3E.
OYHKIIUOHATBHBIE KOMITOHEHTHI

Y IOHSATHM: 9KOCHCTEMa, OMOTCOIIeHO3,
IPOIYIICHTHI, KOHCYMEHTHI, PeTyIICHTHI,
TpoudecKue YpOBHH, MUIIICBAsT
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HKOCHUCTEMBI: TPOIYLIEHTbI, KOHCYMEHTHI,
PEAYLICHTHI.

KpyroBoport BelecTB 1 NOTOK SHEPTUU
B DKOCHCTEME.

Tpoduueckue (MuiIeBbie) YPOBHU
sKocHUCTeMBI. [IuIleBbIC IIENU U CETH.
OCHOBHBIE MOKA3aTEIN SKOCUCTEMBI:
oromacca, poayKIUs. IKOJIOTHUECKUE
MAPaMUJIBL: TIPOAYKIIMU, YUCIICHHOCTH,
oromaccel. CBONCTBA IKOCHUCTEM:
YCTOMYUBOCTD, CAMOPETYJISAIIHS,
pa3BUTHE.

Cykueccus.

Hemoncmpavwuu:

Iopmpemuwi: A. JIx. Tenciu,

B. H. Cykaues.

Tabnuywl u cxemsi: «Ilpuponusie
coobmecTBay, «Llemm nutanmsy,
«IKOJIOTUYECKAs] TUPAMUAA

LeTb U CETh, 3KOJIOTUYECKHE
IUpaMuIbl, GuoMacca, MpoayKIIHs,
CYKLIECCHSI.

XapaxkTepru30BaTh CBOMCTBA SKOCUCTEMBI
(ee crmocOOHOCTH K JUTUTEIIbHOMY
CaMOTIOJIeP’KaHNI0, OTHOCUTEIEHO
3aMKHYTBIH KPyTOBOPOT BEIIIECTB,
HEO0OXOIUMOCTh MTOTOKA YHEPTHUH).
CpaBHUBATh IaCTOUILHBIE U IETPUTHBIE
[UILEBbIE [ENH, TPOPUIECKUE YPOBHU
HKOCHUCTEMBI.

Pa3znuyars nupamuabl NpoayKLUH,
OUPaMUJIbl YUCICHHOCTH U TUPaAMUIbI
OHMOMAcCHI.

CocTaBniATh LN U CETH MUTAHUS.
IlepeuncnsaTb CBOMCTBA IKOCUCTEM:
YCTOHYMBOCTh, CAMOPETYJISALINA,
pa3BuTHE (CYKIIECCHS).

OnuceIBaTh MEXaHU3M MOAEPKAHUS
paBHOBECHSI B 9KOCHUCTEMAX.
XapakTepru30oBaTh CyKIIECCUH, BBISBIIATD
NPUYUHBI U O0IIME 3aKOHOMEPHOCTH
CMEHBI IKOCHUCTEM

43

IIpuponubie
DKOCHUCTEMBI

[IprponHbIE SKOCUCTEMBI.
DKOCHCTEMBI PEK U 03€P.
DKOCUCTEMA XBOMHOTO WU
IMPOKOJIMCTBEHHOTO JIECA.

PackpeiBaTh conepkaHuEe TEPMUHOB
¥ TIOHSITUI: BOJIHBIE SKOCUCTEMBI,
OHMOreo1eHo3bl, GUTOIIAHKTOH,
300IUTAHKTOH, OEHTOC, TYMYC.

72



Hemoncmpavwuu:

Tabauywl u cxemul. «IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO JIECay,
«3JKocucTeMa XBOMHOTO JIeCay,
«buoieHo3 BogoemMa.

Obopyodosanue: repdapuu U KOJUICKIIUU
PaCcTEHHI U )KUBOTHBIX,
MpUHAJJIEKAIINX K PA3HBIM
AKOJIOTMYECKUM TPYIIIaM OJHOTO BUIA

[IpuBOUTH TPUMEPHI MPUPOIHBIX
SKOCHUCTEM CBOEH MECTHOCTH.
CpaBHUBATh HA3eMHBIE U BOJAHBIC
AKOCHUCTEMBI; OPraHU3Mbl, 00pa3yIOIINe
pasHble Tpo(hHueCcKre YpOBHU

4.4 | AHTpONIOTEHHBIE AHTPOIIOT€HHBIE YKOCUCTEMBI. PackpriBaTh conepkanue TEPMUHOB
HKOCUCTEMBI ATpPO3KOCHCTEMBI. Y TIOHSITUIA: aHTPOTIOI'€HHAs SKOCHUCTEMA,
YpboskocucreMsl. buonoruueckoe arpo3’KOCUCTEMA, YPOOIKOCHUCTEMA,
U XO3SIIICTBEHHOE 3HAYEHUE ouopazHoobpasue.
arpodKOCUCTEM M YPOOIKOCHCTEM. XapakTepu3oBaTh arpo3KOCUCTEMBI
buopasznoobpasue kak hakTop 1 ypOOIKOCUCTEMBI, 0COOCHHOCTH MX
YCTOMYHMBOCTH SKOCUCTEM. COXpAaHEHUE | CYIIECTBOBAHUSI.
OMOJIOrMYECKOr0 pasHOo0pa3us [TpuBOIUTE MpUMEPHI AHTPOIIOTE€HHBIX
Ha 3emJie. HKOCUCTEM CBOEU MECTHOCTHU, OITUCHIBAThH
Jlemoncmpavyuu: UX BUJIOBOW COCTaB U CTPYKTYpY.
Tabauyvt u cxemvl: «ATPOLICHO3Y. CpaBHHMBATh COCTAB U CTPYKTYPY
Obopyoosanue. xomneknus «Bpeaurenn | IPUPOAHBIX SKOCUCTEM
BAXKHEHUIIINX CEJILCKOXO35UCTBEHHBIX 1 arpoO3KOCHUCTEM, arpO3KOCUCTEM
KYJIBTYP» U ypOOIKOCUCTEM
4.5 | buocdepa Yuenne B. U. Bepuaackoro o 6uocepe. | PackpbiBaTh coneprkanne TEPMHUHOB
—T700anbHas I'panuiibl, cocTaB ¥ CTPYKTypa Y TIOHATHI: Orocdepa, )KUBOE BEILECTBO,
sKOcUcTEMA 3eMIIU ounocdepsl. ’KrBoe BEIIECTBO U €ro

dbynkuun. OcobeHHOCTH Ouochepbl Kak

JUHAMUYECKOE PAaBHOBECHE.
OuenuBath Bknaa B. U. Bepnaackoro
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TJI00aIbHON SKOCHUCTEMBI.
JlnHamudeckoe paBHOBECHE U OOpaTHAs
CBsI3b B OMocdepe.

Hemoncmpayuu:

Ilopmpemuwi: B. 1. BepHnaackuid.
Tabauywl u cxemol: «O0IIAs CTPYKTYpa
ounochepr», «PactpocTpaneHne KU3HA
B Onocdepe», «O30HOBBIN S3KpaH
ounocheps»

B CO3JIaHHME yUeHHS 0 Onocdepe.
XapakTepusoBaTh cOCTaB OMOCHEPHI,
(YHKIIIH 5KMBOTO BelecTBa Ornochepsl
U OTpeesaTh (Ha KapTe) 00J1acTH ero
HauOOJIBUIEr0 PACIPOCTPAHECHHUS.
[TpuBOIUTE IPUMEPHI TIPOSBICHHS
(GyHKUMN )KUBOTO BelecTBa Ouochepsl,
OMOTEOXUMHUYECKOM JIeATENHHOCTH
YeNoBeKa.

[Tepeuncnars ocobeHHOCTH OHuoCchephl
KaK TI00abHON 9KOCUCTEMBI 3eMITN

4.6 | 3aKOHOMEPHOCTH KpyrosopoTts! Beniects PackpsiBaTh cosiep:kaHue TEPMUHOB
CYIIIECTBOBAHUS 1 OMOTeOXUMHUYECKHE [IUKIIBI SJIEMEHTOB | U TIOHSTUI: IIEJIOCTHOCTh OMoChephl,
ouocdepsl (yriepona, a3ora). KPYTOBOPOT BEIIIECTB,

30HaIBLHOCTH GHoc(epbl. OCHOBHBIE OMOreOXUMHUYECKUE IIUKITBI
OMOMBI CyIIIN. AJIEMEHTOB, 30HAJILHOCTH ONOC(EPHI,
Jemoncmpayuu: OMOMBI.
Tabauywl u cxemol: «Kpyrosopot OnuceIBaTh KPyrOBOPOT BELIECTB,
yrjiepoia B 6H0c(1)epe»’ «prr()BopQT OMOT€OXUMHUUECKHUE [TUKIIBI a30Ta
a30Ta B IpUpoOaAC» " yricpozia B 6H00(1)epe.
OOBICHATH IPUIHHY 30HATLHOCTH
ounocdepsl. [lepeunciars
U XapaKTEPU30BaTh OCHOBHbIE OMOMBI
cymu 3emiu
4.7 | YemoBe4yecTBO YenoBeuecTBO B OMochepe 3emiu. PackpeiBaTh coneprkanne TEPMUHOB

B Onocdepe 3emaun

AHTPONIOTeHHBIC H3MCHCHHSI
B Onocdepe. ['mobanbHbIe

Y IOHSATHI: aHTPONIOT€HHBIC U3MEHEHUS,
AKOJOTUYECKUN KPU3HUC, TTI00aThHBIC
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IKOJIOTHYECKHUE MTPOOITIEMBI.

Hemoncmpavwuu:

Tabauyvt u cxemol: «IIpumepHbIe
AHTPOTIOT€HHBIE BO3JEHCTBUS

Ha Ipupoay», « Baxxuenmme UCTOYHUKU
3arpsA3HEHUs BO3/lyXa U TPYHTOBBIX
Bo», «IlouBa — BaxxHeMIasa
cocTtasisitoniasi ouocepn», «DakToOpsI
Jerpaaanuu noun», «I[lapHUKOBbII
abdexT», «DaKTopbl PaIUOAKTUBHOTO
3arpsisHeHus onochepr»; Kpacuas
kaura P®, n300pakeHns 0XpaHIeMbIX
BUJIOB PACTEHUI U )KUBOTHBIX

IPOOJIEMBI.

XapakTepu3oBaTh 0MoCchepHYIO POJh

YCJIOBCKaA.

[IpuBOAUTH TPUMEPBI AHTPOTIOTEHHBIX

U3MEHEeHMI B Onocdepe.

OueHuBaTh MOCIEACTBUS 3arpsA3HEHUS
BO3J1YLLIHOM, BOJTHOM CPEJIbl, U3MEHEHHUS

KJTUMaTa, COKPAIICHUS
OoropazHo00pazusl.

DopMyIHpPOBaATH COOCTBEHHYIO MO3UIINIO

110 OTHOIIICHHIO K TI100aJIbHBIM
" PCTUOHAJIBHBIM 9KOJOI'MYCCKHUM

npoOiemam, apryMeHTHPOBATh CBOIO

TOYKY 3pPEHUS.
HaspiBaTh nnpuurHbl NOSBICHUS
IIPUPOAOOXPAHHOUN ITUKH,
pacKpbIBaTh 3HAYEHHUE Mporpecca
JUTS TPEOA0IIEHUS] DKOJIOTHYECKOTO
KpHU3uca

4.8

CocyiiecTBOBaHHUE
MIPUPOJIBI
1 YEJIOBEUECTBA

Cocy1iecTBoBaHUE TTPUPOJIBI

u yenoBeuecTBa. CoxpaHeHHE
Ooropa3zHooOpasus Kak OCHOBa
YCTOMYMBOCTH OMOC(EPHI.

OcHoBa palMOHAILHOTO

YIPaBJICHHS TPUPOIHBIMH PECypcamMmu
Y UX HUCIIOTh30BaHNE.

JlocTmxeHus OMOJI0TUH

PackppiBatTh cosiepaHnue TEPMUHOB
Y TIOHSATHI: pAlIMOHAIBHOE
PUPOJIONOJIB30BAHUE, YCTOUUHUBOE
pa3BUTHE, KOIBOJIIOLHUA.
XapaKkTepu30BaTh PALMOHAIBHOE

M CII0JIb30BaHUE MPUPOJIHBIX PECYPCOB;

OCHOBHBIE TTOJIOKEHUSI KOHLICTILINU
YCTOMYMBOTO Pa3BUTHS
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U OXpaHa MPUPOJIBL.
Jemoncmpavyuu:

Tabnuysl u cxemwl: «buocdepa u
YEJIOBEK»

Hroro yacos no teme 9
PesepBHOE Bpemst 2
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanuecTBo 9acoB
Ne HaunmenoBanue pa3aenoB DJIeKTpOHHbIe (LM (ppPOBbIE)
Konrpoiasbusie | IlpakTnyeckue
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoTsbI
1 buonorus xkak Hayka 2 0.5 https://m.edsoo.ru/IBLQHS548U
JKuBrnle cucTeMbl U UX
2 1 https://m.edso00.ru/5ST7ISVKFTX
OpraHu3aLus
XUMHYECKH# COCTaB 1
3 8 1 https://m.edsoo. s/ YTLWWIJEO
CTPOEHUE KJIETKU
4 KusueneaTenbHOCTb KIETKHU 6 https://m.edsoo.ru/MEETZ2D71
Paszmuoxenue u
5 WHAUBUAYAITBHOE Pa3BUTHE 5 1 https://m.edsoo.ru/GF6W1A7C9
OpraHU3MOB
HacaencrBennocTs n
6 . 8 1.5 https://m.edsoo.ru/ONPNXJ7X6
M3MEHYMBOCTh OPTaHU3MOB
Cenex OpPraHu3MOB.
7 JICKIA OPTaisMOoB 3 https://m.edsoo.ru/2EY34NEHR
OCHOBBI OMOTEXHOIOTHH
8 Pe3epBHOE Bpems 1 https://m.edsoo.ru/FDBO8R36J]
OBIIEE KOJIMYECTBO HACOB 34 0 4

[10 ITPOI'PAMME
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https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KITACC

HanmeHoBaHue Koaun4yectBo 4yacos
Ne JIEKTPOHHBIE (HH(PPOBbIE)
pa3/iesioB M TeM Kontpoabubie | IlpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChbl
NPOrpamMMbl padoTsI padoThI
6]
1 BOORHOHHAA 9 1 https://m.edsoo.ru/7ZF6R1ZROH
Ouosorus
Bo3nukHOBeHUE U
2 pa3BUTHE )KU3HU HA 9 0.5 https://m.edsoo.ru/OFLS81YBS5
3emie
OpraHusmsbl 1
3 5 1 https://m.edsoo.ru/XNFOD96AA
OKpY’Karolas cpeja
CoobmecTBa
4 JKOJIOTMYECKUE 9 https:/m.edsoo.r/ WXWAVS56F
CHUCTEMBI
5 PesepBHOE Bpems 2 https://m.edsoo.r/T3RIFWNQN
OBUIEE KOJIMYECTBO 34 0 )5
YACOB I10 ITPOTPAMME ’
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https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoJsinuecTBO 4acoB
Ne Tema vDoKa K 0 Hdara JyieKTpOHHbIE HHU(poBbHIE
n/n P Bcero OHTPOJILHbIC PaKTHiecKue u3ydyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 buosorus B cucreme Hayk 1 https://m.eds00.ru/O2T4D1UIS
MeTobl TO3HAHUS KUBOU
npuposl. [Ipaktrnaeckas
2 pabora Ne 1 «HcnomsoBanme 1 0.5 https://m.edsoo.ru/GAB23860W
pa3IUYHBIX METOOB MPHU
M3YYCHHH OMOJIOTUYECKUX
00BEKTOBY
3 buonoruieciue cuctemsl, 1 https://m.edsoo.ri/A7VOYD215
MPOLECCHl U UX U3YUCHHE
4 XHMUYECKHIE COCTAB KICTKH. 1 https://m.edsoo.r/L17LJ590V
Boja 1 MuHepalibHbIE COJIU
5 bemen. Cocras n crpoenue 1 https://m.edso0o.ru/V33INUWSW
OCJIKOB
®depMeHTHI — OHOJIOTHYECKHe
karanu3atopsl. JlabopaTtopHas
6 padora o 1 «syuenne 1 0.5 https:/m.edsoo.ru/VBPPPBGCD
KaTaJUTUYECKON aKTUBHOCTU
(dbepMeHTOB (Ha mpumepe
aMMJIa3bl WIIM KaTaJla3bl)y
7 Yraesoasl. JIunuasl 1 https://m.edsoo.ru/OJ7NFITIS
8 HykneunoBbie kuciaotrsl. ATD 1 https://m.edsoo.rt/WOELRA9B3
9 I/ICTopHﬂ ¥ METOABT M3YHCHUA 1 https//medsooru/JXQMJOGM?a
kietku. Knerounas Teopust
10 Kretka kax nienoctHas xusas 1 https://m.edsoo.ru/XDCLRAF1Q

CUCTCMA
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https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q

CrtpoeHnue 3yKapruoTHUYECKON
kietku. JlaboparopHas pabota
Ne 2 «M3yuenue ctpoeHus
KJICTOK PACTCHHM, )KUBOTHBIX,

11 . 0.5 https://m.edsoo.ru/KZ01WSLIY
rpuboB U GakTepuil Mo
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOTIpenaparax u ux
OIICAHHEY

12 Obwmen BemecTs mm https:/m.edsoo.rw/LOB3I3XYZ
MEeTa00JIN3M

13 ®otocuaTe3. XeMOCHHTE3 https://m.edso0o.ru/V882FDGSF

14 DHepreTUUYeCKuii 00MEH https://m.edsoo.1u/T2L VIES3L
JKU3HEeHHBIN UK KIETKHU.
Henenune knetku. MuTos.
JIaGoparopnas pabota Ne 3

15 «Habmonenre MuTo3a B 0.5 https://m.edsoo.ru/COINPWLF4
KJIETKaX KOHUYMKA KOpeIlKa
JIyKa Ha TOTOBBIX
MHKpOIIpenaparax»

16 buocunres benka. Peaxups https://m.edso0.ru/540F4L.77W
MaTPHYHOTO CHHTE3a

17 Tpancnsums — buocunres https://m.edsoo. s/ TFDKDDWWM
Oenka

18 HeKHeTOqHBIe (bOpMBI KUSHA htt[ZSZ//m.CdSOO.I'U/ngSSFAJB
— BUPYCHI

19 DOpMEI pAIMHOKCHHS https://m.edsoo.ru/2JL. XB4AOR
OpraHU3MOB

20 Meiio3 https://m.eds00.ru/SNUXK0X86
OO6pazoBaHue U pa3BUTHE

21 TMOTIOBBIX KIICTOK. 0.5 https://m.edso0.ru/C29L.4DXB8

Orm1010TBOpEHHE.
JlaboparopHasi pabota Ne 4
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https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8

«3y4ueHne CTpOCHHS MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»

22

NupuBuyansHOE pa3BUTHE
OpraHu3MOB

https://m.edsoo.ru/MA4TILSAD

23

I'enetnka — HayKa O
HaCJICACTBCHHOCTH U
HU3MCHYHMBOCTH

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTH
HacCJICAOBaHUWA ITPU3HAKOB.
Monoru0puaHoe CKpeluBaHue

https://m.edsoo0.ru/YYQSGIOWI2

25

JluruOpuHOE CKpeIrBaHue.
3aKOH HE3aBUCUMOTO
HaCJIeI0BaHUs PU3HAKOB

https://m.edsoo.ru/YSNANQ65V

26

CluemieHHoe HacaeJOBaHue
npu3HakoB. JlabopaTopHas
pabota Ne 5 «M3yuenue
PE3yJIbTaTOB MOHOTUOPUTHOTO
158 )II/IFI/I6pI/II[HOFO CKp@HII/IBaHI/Iﬂ
y Ip030(UIIBI HA TOTOBBIX
MHUKpOTIpEnapaTax»

0.5

https://m.edsoo.ru/P2SQ5ZGN2

27

T'enetuka nosna. Hacnenosanue
MIPU3HAKOB, CIICTUICHHBIX C
II0JIOM

https://m.edsoo.ru/3GYGV47YM

28

N3MeHUYNBOCTB.
Henacnencreennas
W3MEHYUBOCTH. JIabopaTopHas
paborta Ne 6. 3ydenue
MOIU(HUKAITIOHHOM
W3MEHUYUBOCTH, TOCTPOCHUE
BApUALIMOHHOTO Psijia U
BapHallMOHHOW KPUBON»

0.5

https://m.edsoo.rt/M3MHUK2VV

29

Hacnencreennas

0.5

https://m.edsoo.rt/VWT70DZ8R
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https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R

M3MEHYUBOCTH. JIabopaTopHas
pabota Ne 7. «AHanu3 MyTaruii
y Ap030(HIIEI Ha TOTOBBIX

MHKpOIIpenapaTax»

30 I'enetuka yeoBeka 1 https://m.edsoo.ru/XU9SFS3GA
PeseprubIil ypok. O600mIeHNE

31 o teMe «HacnencTBeHHOCTE U 1 https://m.edsoo.ru/E2IXRS2EB
W3MEHYMBOCTh OPTAaHU3MOB)Y

32 Cenekuusi KaKk HayKa ¥ Ipo1ecc 1 https://m.edsoo.ru/3128P31.98
MeToabl 1 NOCTHXEHUS

33 CEJIEKIIMM PaCTeHUN U 1 https://m.edsoo0.ru/JSK3Q6WO0J
JKHBOTHBIX

34 buotexnosorus kax oTpacis 1 https:/m.edsoo.r/ TAKIOE62K
MIPOM3BOJICTBA

OBIIEE KOJIMYECTBO HACOB I10 34

[NPOT'PAMME
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https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KITACC

KoanuyecTBO 4acoB

Ne Hara JJleKTpOHHbIE N (pPOoBbHIE
Tema ypoka KoOHTpoIbHbBIE IIpakTHYeckue
n/n Bcero u3ydyeHusi | o0pa3oBaTe/IbHbIE pecypchl
padoThI padoTbl

1 IBOITIOIMS 1 METOIBI &€ 1 https://m.edso0.ri/6KWQIKBKU
U3y4YeHUs

2 Hcropus PasBITTI 1 https://m.edsoo.ru/0SWC47SSX
IpeJICTaBICHUH 00 IBOJIIOLIMH

3 MukposBonronus 1 https://m.edsoo.ru/TOFAUE4ZP
[Tomynsiius Kak 31eMeHTapHas
€MHUIIA BUJA U SBOJIOIHH.

4 JlaGopatopHnas pabora Ne 1 1 0.5 https://m.edsoo.ru/D3UCLTSOF
«CpaBHeHUE BUIOB 110
MOP(HOJIOTHIECKOMY KPUTEPHIO»
JIBIKyIIME CHUIIBI

5 (anemeHTapHbIe (PaKTOPHI) 1 https://m.edsoo.ru/3EH6CNOWI
3BOJIIOLUU

6 Ectectsenmbiii 0t00p u ero 1 https://m.edsoo.ru/DY32BUDOO
dbopmbl
Pe3ynpTartel sBOIIONMK:
MPUCTIOCOOTIEHHOCTD
OpraHU3MOB U

7 Bu/1000pa3oBanue. 1 0.5 https://m.edsoo.rt/WAJHSTLOB
JlabopaTtopHas padota Ne 2
«Onucanne TpucrnocoOIeHHOCTH
opraHusma 1 €€ OTHOCUTEIILHOTO
XapakTepay

8 Hanpasienns u myTi 1 https://m.edsoo.ru/PI1FI0YV3
MaKpO3BOIIOLUI

9 Heob6parumocTs sBOTIONAH 1 https://m.edsoo.ru/CLA9VCSJJ
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https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ

Ucropus xu3Hu Ha 3emiie u

10 i https://m.edso0.u/MIJYY IMVX7
METO/IbI €€ U3YUCHHUS

11 I'nnoTeser IpONCX 0K ACHNA https://m.edsoo.ru/EKNHXBOS2
JKH3HH Ha 3eMiie

12 Passntne xn3Hu Ha 3emie 1o https://m.edsoo.ru/ECINSTF62
Jpam M Iepuoiam
OCHOBHBIE ATAIbI BOIIOINI
pPacTUTEIBLHOTO U >KUBOTHOTO

13 mupa. [lpaxriieckas pabora Ne 0.5 https://m.edsoo.ru/7K1LYOSCT
1 «M3yueHne nckonaembIx
OCTATKOB PACTCHHH M )KUBOTHBIX
B KOJUJIEKIIAIX)

14 Cospemennas cucrema https://m.edsoo.ru/WSEXNIYAK
OpPraHUYECKOTO MUpa

15 IBOMIOLKA HenoBeKa https://m.edsoo.rt/ADV3JERUE
(anTpomorenes)

16 Apmymne cnibl (Gaktoper) https://m.edsoo.ru/D7JZMBYPQ
AHTPOIIOTEHE3a

17 OcHoBHbIE CTazMH JBOTIOLIH https://m.edsoo0.ru/14G19MQ4K
JenoBeKa
YenoBeueckne pachl v

18 IIPUPOJHBIC aJallTAllUN https://m.edsoo.r/XL7QKCS5PK
JeJoBeKa
PeseprubIil ypok. O60061eHIE

19 o TreMe «Bo3HUKHOBEHHE U https://m.edsoo.ru/R6L.7VY2GB
pa3BUTHE )XKU3HU Ha 3emiiey

20 DKOJIOTHS KaK HayKa https://m.edso0.ru/K46KONS61

21 Cpenbt obuTanus u https://m.edsoo.ru/DCOIEUICY9
9KOJIOTHYECKHE (PaKTOPHI
AbuoTtudeckne (HaKTopsl.

22 JIabopatopHas padora Ne 3. 0.5 https://m.edsoo.ru/G7NF3P1NM

«Mopdonoruyueckne
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https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM

O0COOEHHOCTH pacTeHUH U3
pa3HbIX MECT OOUTAHUSY.
JlaGopaTopHnas pa6ota Ne 4.
«BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»

23 buoTtnueckue hakTopsl https://m.edsoo.ru/A6Z8EMGNQR
DKOJIOTHYECKUE
XapPaKTEPUCTUKH TTOMYJISIITIH.

24 HpaKTH?eCKaH pabota Ne 2 0.5 https://m.edsoo.ru/X42J6 ABRN
«IToacyéT mIOTHOCTH
MOMYJISILUNA Pa3HbIX BUIOB
pacTeHun»

25 CoobuecTsa OpraHM3MOB — https://m.eds00.r/0T2K 1PNGZ
OHOLIEHO03

26 OKOJIOrMYECKHE CHCTEMB https://m.edsoo.ru/S1LIRWZMR
(3x0cucTEMBI)
OCHOBHBIE [TOKA3aTEIN

27 OKOCHCTCMBI. 3KPHOFH%CKHG https://m.eds00.ru/NSTEWOGPE
nupamuipl. CBolicTBa
skocucteM. Cykiieccus

28 IIpupoaHbIE S3KOCUCTEMBI https://m.edsoo.rt/ WIDMMUBCS

29 AHTPONIOT€HHBIE YKOCUCTEMBI https://m.edsoo0.rt/WRS65U3WC

30 Brocdepa — rnobanbHas https:/m.edso00.ru/2X1VG5Q18
JKOCHUCTEMA 3eMIIH

31 3aKOHOMEPHOCTH https://m.edsoo0.ru/V5JT6B38Z
CYIIECTBOBaHUS OUOChEphI

32 Henoseuectso B GHochepe https://m.edsoo.ru/HXCDHPXDJ
3emin

33 CocymecTsoBaHH e TPUPOILI 1 https://m.edsoo.ru/187G37606
YeJI0BEUECTBA

34 Peseparbiii ypok. Obobuerne https://m.edsoo.ru/SW5XCF3K6

Tembl «Coo001IecTBa 1
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https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30OBATEJILHOM ITPOT'PAMMBI

10 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHEro 001ero 06pa3oBaHusA

ChopMuUpOBaHHOCTh 3HAHHWI O MECTE M pPOJIM OHOJOTHH B CHCTEME
HAYYHOT'O 3HaHMS €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUHU COBPEMEHHOM
€CTeCTBEHHO-HAyYHOW KApTHHBI MUpPa U HAYYHOTO MHUPOBO33PCHUS; O
BKJIAJIE POCCUUCKHX W 3apyOexHBIX YYEHBIX-OMOJIOTOB B Pa3BUTHUE
Oouosiorny; (HYHKIIMOHAILHOW T'PAMOTHOCTH YEJIOBEKA JUIS PEIICHUS
KU3HEHHBIX 33724

YMeHHe pacKphIBaTh COJIEpKAHWE OUOJOTUYECKUX TEPMUHOB U
MOHSATUHN: JKU3Hb, KJIETKA, OpraHWu3M; MeTa0osm3M (0OOMEH BEleCTB U
MpeBpalieHe dSHEPruu), ToMeocTa3 (CaMOperylsiius), YpOBHEBas
OpraHu3ainus >KMBBIX CHCTEM, CaMOBOCIIPOU3BEACHUE (PENpOayKLus),
HACJIEJICTBEHHOCTh, U3MEHYMBOCTb, POCT M Pa3BUTHE

YMeHue uznaratb OHMOJOrMYECKHE TEOpUH (KJIETOYHAs, XpPOMOCOMHas,
MyTanuoHHas), 3akoHbl (I'. Mengens, T. Moprana, H.J. BaBunosa) u
yueHHst (0 LIEHTpaX MHOrooOpasusi M TNPOUCXOXKICHHS KyJIbTYPHBIX
pactennii H.W. BaBuiioBa), onpeneisite rpaHUIbl UX TPUMEHUMOCTH K
KUBBIM CUCTEMAaM

YMeHue BHajeTb METOJaMH HAyyHOTO I[IO3HAHUS B OHOJOTUH
(HaOmroleHNEe M OMHCAHUE >KUBBIX CHCTEM, IPOIIECCOB M SIBIICHUIA,
OopraHuzaiysi ¥  TPOBEACHHUE  OWMOJIIOTUYECKOTO  DKCICPUMEHTA,
BBIJIBHOKCHHUE TUIIOTE3bI; BBISIBJICHUE 3aBUCUMOCTHU MEXTY
UCCIIEIyEMbIMH BEITHMYMHAMH, OOBSICHEHHE MOJYYCHHBIX pPE3yJIbTaTOB,
MCIIOJIb30BAHHBIX HAYYHBIX TIOHSATHH, TCOPHIA U 3aKOHOB; YMEHUE JIeTIaTh
BBIBOJIbI HA OCHOBAHHH IOJYUYEHHBIX PE3YJIbTaTOB)

YMeHue BbIACIATh CYIIECTBEHHbIE MPU3HAKA BUPYCOB, KIETOK
MPOKApUOT M DYKAPHOT, OJHOKJIETOYHBIX M  MHOTOKJIETOYHBIX
OpraHU3MOB; OCOOEHHOCTH MPOIECCOB 0OMEHA BEIIECTB U MIPEBPAIICHHS
SHEPruM B KIETKe, (POTOCHHTE3a, TIACTUYECKOTO U IHEPreTHYECKOTO
oOMeHa, XEeMOCHHTE3A, MHTO3a, Meio3a, OTUIOJIOTBOPEHUS,
Pa3MHOXEHHUsI, THANBUIYAJTbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHe3)

YMenue MNPUMCHATH MOJIYYCHHBIC 3HaHUA JJIsA 00BACHEHUS
OMOJIOTMYECKHUX MPOLIECCOB U SBJICHUM, AN NMPUHATHS NPAKTUYECKUX
pelIeHui B TOBCEHEBHOM KU3HU B LIEJIAX oOecreyeHus: 6e30nacHOCTH
CBOETO 37I0POBbS M 3/I0POBbsI OKPYKAIOLIUX JIIOJEH, COOII0IEHHUSI HOPM
IPaMOTHOTIO IOBEACHUS B OKPYKAIOLIEH IPUPOIHON Cpelie; IOHUMAaHUE
HE00XOMMOCTH HCIOJIb30BAHUS JOCTH)KEHUI COBPEMEHHOM OMOJIOruu
H OMOTEXHOIOT U JJIA PallMOHAJIbHOI'O IIPUPOA0II0JIb30BaHUA

YMmenue peumiaTth 3JICMCHTAPHLIC TCHCTHYCCKUC 3aJladyd Ha MOHO- H
HI/IFI/I6pI/IJIHOC CKpC€IIMBAHUE, CHCIINICHHOC HACJICIOBAHUC, COCTABJIATH
CXCMBI MOHOTI I/I6pI/II[HOFO CKpCHIMBaHUA JJIsA MMpEaACKA3aHUA
HACJICOJOBAHHMS IIPU3HAKOB Y OPTaHU3MOB

YMeHue BBINOJHATH J1a0OpaTOpHbIE W NIpPaKTHYECKUe paloThl,




coOnofaTh mpaBuia Mpu pabore ¢ ydyeOHbIM U J1a0OpPaTOPHBIM
o0opyI0BaHHEM

YMeHne KpUTHYECKH OLIEHUBAThb M MHTEPIPETUPOBATH HH(POPMALUIO
OMOJIOTUYECKOTO COAEP)KaHUS, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS
U3 pa3nuuHblXx ucTouHuKoB (CMU, HayyHO-MOMyJIsipHBIE MaTepHabl);
STHUYECKHE AaCIEeKThl COBPEMEHHBIX HCCJIEI0BaHUNM B Ouojorumy,
MeULHe, OMOTEXHOIOI U
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VYMeHue co3maBaTh COOCTBCHHBIC MUCHMEHHBIC W YCTHBIE COOOIICHHMS,
00001m1ast OMOJIOTHYECKYI0 HH(POPMAIIO U3 HECKOJBKUX HUCTOYHHUKOB,
IPaMOTHO MCIIOJIb30BaTh MOHITHIHBIN amnmapat OHOJIOTHH

11 KIIACC

Kon
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30oBaTeILHON MPOrPaMMBbI CpelHero o01ero odpa3oBanus

ChopMupoBaHHOCTH 3HAHUH O MECTE W POJU OHOJOTHU B CHUCTEME
HAYYHOT'O 3HAHMS €CTECTBEHHBIX HAYK, B ()OPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUpPA U HAYyYHOTO MHUPOBO33PEHHUS; O
BKJIaZIe POCCUHCKUX M 3apyOeXHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE
Owornoruy; (QYHKIMOHAILHOW TPAMOTHOCTH YEJIOBEKA JUISl PEIICHUS
KU3HEHHBIX 3a71a4

YMeHHe pacKphIBaTh COJCPKAHUE OHOJIOTMYECKHX TEPMHHOB U
TOHSTUN: BUJ, TOIYJSANUS, TEHO(POHI, IBOJIONHS, JBIKYIIUE CHIIBI
(dakTopsI) ABOJTIOIUH, MPUCTIOCOOICHHOCTh OpPTaHU3MOB,
BUJI000pa3oBaHue, IKOJIOTHIECKUE (aKTOPHI, SIKOCUCTEMA, POTYIICHTEI,
KOHCYMEHTBI, PEIYyLEHTHI, IIEMU IHUTAHMs, JKOJOTHYECKas MHpaMHJIa,
OouoreorieHo3, Onochepa

YMmeHue uznaraTb OHMOJOTHMUYECKHE TEOPUH (SBOJIIOLMOHHAS Teopus Y.
JapBuHa,  CHHTETHYeCKass  TEOpHsl  HSBOJIOLMH),  3aKOHBI U
3aKOHOMEPHOCTH (3apojpiieBoro cxoxacrsa K.M. bapa, uepenoBanus
IJ1aBHBIX HampasieHud u myteit sBomonuu A.H. CeBepiioBa, yueHus o
ounoctepe B.W. BepHanckoro), onpenensts rpaHullbl UX TPUMEHUMOCTH
K KUBBIM CHCTEMaM

YMmenue BJIaACTh MCTOAAMMU HAYYHOI'O IIO3HAHHSA B ouonoruu
(Ha6HIOIICHI/Ie U OIIMCAHUC KUBLIX CHCTCM, IPOLECCOB U HBJICHI/Iﬁ;
opraHu3anusi u IIPOBCACHUC OHOJOrHYSCKOIO OKCIICPUMCHTA,
BBIABHKXCHHUC THIIOTE3bI, BBISIBJICHUC 3aBUCHUMOCTH MCKAY
HCCICAYCMBIMH BCINYHNHAMU, 00BsACHECHHE IMMOJTYYCHHBIX PE3YyJIbTAaTOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOH?ITPIP’I, TeOpI/Iﬁ U 3aKOHOB; YMCHHC
ACJIaTh BBIBOAGLI HA OCHOBAHUHU MOJTYYCHHBIX pGSYJ'IBTaTOB)

YMeHue BBIICISTh CYIIECTBEHHbBIE MPU3HAKU CTPOCHHS OMOJIOTHYECKUX
O0OBEKTOB:  BUJAOB,  TMOMYyJNALMNA, TMPOAYLUEHTOB, KOHCYMEHTOB,
pEeAyLEHTOB, OMOTr€OLEHO30B M SKOCUCTEM; OCOOEHHOCTH IpPOLIECCOB
HACJIEICTBEHHON U3MEHYUBOCTH, €CTECTBEHHOT'O otOopa,
BUJI000pa30BaHus, IMPUCIOCOOJICHHOCTH  OPTaHW3MOB,  JICHCTBHSA
9KOJIOTHYECKUX (JaKTOPOB HA OPraHU3MBI, IEPEHOCA BEIIECTB U MOTOKA




OHCPIrUru B D3KOCHUCTEMAaxX, aHTPOIIOICHHBIX H3MEHEHUH B 3KOCUCTEMAaX
CBOEH MECTHOCTH, KPyTOBOPOTa BEUIECTB U OMOT€OXUMUYECKUX ITUKIIOB
B Omocdepe

YMeHne IPHUMCHATH IMOJIYUCHHBIC 3HaHUA JJIsA 00BICHEHHUS
OMOJIOTMYECKUX MPOLIECCOB U SBJICHUM, AN MPUHATHS NPAKTUYECKUX
pelIeHi B TOBCEHEBHOM KU3HU B LIESAX 00ECIeYeHus: 6€30acHOCTH
CBOETO 37I0POBbsl M 3/I0POBbsI OKPYKAIOLIUX JIIOJEH, COOIIOIEHHUSI HOPM
IPAMOTHOI'O NIOBEACHUS B OKPYKAKOLIEH NPUPOIHOMN cpelie; MOHUMAaHUE
HEOOXOIMMOCTH HCIOJIb30BAHUS JOCTH)KEHUI COBPEMEHHOM OMOJIOruu
JUISl PallMOHAJIBHOTO IPUPOAOIIOIb30BAHMS

YMeHue pemath 31€MEHTapHble OMOJIOTMYECKUE 3a/ladyH, COCTaBIATh
CXEMBI MIepeHOCca BEUIECTB M SHEPTUU B dKOocHcTeMax (IIENH MUTaHUs)

VYMeHue BBINONHATH JIAOOpAaTOpPHBIE W IMPAaKTHYECKHE paboTHI,
coOmoaTh TMpaBwia Ipu padboTe ¢ y4yeOHBIM U JaOOPaTOPHBIM
00opyI0BaHHEM

YMeHHe KpUTHUYECKH OLIEHUBAThb M HMHTEPIPETUPOBATH HH(DOPMALUIO
OMOJIOTMYECKOTO COACP)KAaHUS, BKIIOUYAIONIYIO NCEBJIOHAYYHbIE 3HAHUS
U3 pa3nuyHbIX UCTOYHHKOB (CMMU, HayuyHO-NIOMyJIsipHBIE MaTepHallbl);
paccMaTpuBarth riio0anbHbIe JKOJIOTUYECKUE poOIeMbl
COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYIO
HO3ULIUIO
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YMeHnue co3aBath COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS,
000011ast 6MOJIOTUYECKYI0 MH(OPMAIIUI0O M3 HECKOJIBKUX HCTOYHUKOB,
IrPaMOTHO UCHOJIb30BaTh MOHATUHHBIN anmnapat OMOJIOTUI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

buonorus kak Hayka

1.1

buonoruss — Hayka o >xuBod mpupone. Ponp Ouonmoruu B (QopmMHpOBaHUU
COBPEMEHHOW HayYHOH KapTHUHBI MUpa. CucTemMa OMOJIOTHYECKUX HAYyK

1.2

Mertoabl MO3HaHMS KUBOW HpUPOABI (HAOMIOACHUE, SKCIIEPUMEHT, ONHCAHHE,
U3MEepeHue, Kiaccu(uKamus, MOJEIMPOBaHUe, CTaTUCTHYecKas 00paboTka
JTAHHBIX )

JKuBble cucTeMBI U X OopraHu3anus

2.1

Xussle cucrembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouojormu. CBoicTBa
OMOCHCTEM M HX pa3HooOpasue

2.2

YpoBHM OpraHuzanui OHOCHUCTEM: MOJEKYJISIPHO-TE€HETHUECKUH, KIIETOUHBIMH,
OpraHU3MEHHBIN, MOMYJISIIMOHHO-BUI0OBOM, SKOCUCTEMHBIN, OMOCEPHBIN

XHWMHUYECKUI COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUH COCTaB KIETKA. XHUMHYECKHE DSJIEMEHThI: MaKpOAJIEMEHTHI,
MHKpOAJIEMEHTBI. Bona u  MuHepanbHble BeulectBa. @OyHKUMM BOABI U
MHHEpaJIbHBIX BEIIECTB B KiIeTKe. [loanepkanne ocMOTHYECKOTo OajgaHca

3.2

benku. CoctaB m cTpoeHue O€NKOB. AMHHOKHCIOTHI — MOHOMEpHI OEJIKOB.
He3ameHnMble 1 3aMeHHMbIE aMUHOKHUCIIOTH. AMMHOKHUCIIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOH MOJEKyNbl (NEpBUYHASA, BTOPWUYHAS, TpPETHYHAS U
YeTBEpTHYHAs CTPYKTypa). XHMHYECKHE CBoiicTBa OenkoB. buonorndeckue
(byHKIMN OEJIKOB.

®depmeHThl — OHooruyeckue kartaauzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIN
neHTp, cyocrpatHas crenuduuHocts. Kodepmentsl. Butamuubel. Otnuuwms
(epMEHTOB OT HEOPTaHMYECKHUX KaTaJIN3aTOPOB
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VYrneBonsl: MOHOcaxapuabl (TIIOKO3a, pubo3a M JAE30KCHPHO03a), JHCaXapuibl
(caxapos3a, J5akTo3a) W Mojucaxapuibl (Kpaxmaa, TJHUKOTeH, LEeJUII0JI03a).
buonornyeckne GpyHKIMN yIIeBOIOB.

Jlumuael:  TpUraMuepuasl,  crepouabl,  ¢ochomunuasl.  ['mapoduibHO-
ruapodoOHble  cBoiicTBa. buonormueckme ¢ynkumm smnunoB. CpaBHeHHe
YIJIEBOOB, OCJIKOB M JIMMHJIOB KAK HCTOYHHKOB YHEPTUU
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Hyxneunosbie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEHHOBBIX
kucioT. Ctpoenue u pynkuun JJHK. Ctpoenne u dynakuun PHK. AT®: crpoenune
1 QYHKIMH

3.5

]_II/ITOJ'IOFI/IH — HayKa O KJICTKC. Knerounas TCOpHUs. MeTtopl HN3Yy4YCHHUS KIICTOK

3.6

Knerka kak nenoctHas xkuBas cucrema. OOuiye NpU3HAKW KIETOK: 3aMKHYTas
HapyxHasi mMemOpana, Monekyiasl JIHK kak renermueckuil ammapar, cucrema
CHHTe3a Oerka

3.7

Tumnel kieTok: sykapuotudeckas M mnpokapuotruyeckas. OCOOEHHOCTU CTPOEHUS
npokapuoruyeckoil  kierku. Knerounass crenka  Oaktepuil.  CTpoeHue
9YKApUOTUUECKOM KieTKH. OCHOBHbBIE OTJIMYMSA PACTUTEIbHON, >KUBOTHOM H
IpUOHON KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHAsI CTEHKA, TJIMKOKAJIUKC, HX
¢byukiuu. [Tnazmaruyeckas memOpana, e€ coiictBa u ¢pynkiuu. Lutomnasma u eé
opraHoujipl. OgHOMEMOpaHHbIE OPraHOWIbl KIJIETKHU: SHJOIJIA3MATUYECKasi CEeTh




(BIIC), ammapar [ombmxu, im3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KJIETKH:
MUTOXOHAPUH, TMacTUAbl. [IpoMcxoxaeHue MHUTOXOHIAPUA W IUIacTHA. Bumisl
mwiactua. HememOpaHHBIE OpraHoWIbl KJIETKH: PHOOCOMBI, KIJIETOYHBIM IEHTP,
PECHHUYKH, KTIYTUKU. DYHKIIMK OpraHOUI0B KJICTKH. BKIIFOUueHus

3.9

SAnpo — perynstopHbldi neHTp kieTku. CTpoeHue snpa: sigepHas 000J0uKa,
KapuoIruia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCHOPT BELIECTB B KJIETKE

>KI/I3H€ILCSITCJIBHOCTB KJIICTKH

4.1

OOmen BemiecTB, WM MeTa0onu3M. AccuMwmwisnus (TIacTUYeCKuid oOMeH) u
JTUCCUMUJISIINASA (SHEPreTHUYEeCKU OOMEH) — JIB€ CTOPOHBI €IWHOTO IpoIecca
Metabonu3ma. Tumel oOMeHa BemiecTB: aBTOTPo(dHBIM U rereporpodHslii. Ponb
(dbepMeHTOB B 0OMEHE BEIIECTB ¥ MTPEBPAIICHUH YHEPTHU B KIETKE

4.2

®dortocunTte3. CBeToBas U TeMHOBas (a3bl PorocuHTe3a. Peakiuu ¢dorocunTesa.
DddexTuBHOCTE PoTOoCHHTE3a. 3HaueHHE (OTOCHHTE3a IS KM3HU Ha 3emIe.
Brmusaue ycrmoBuit  cpenbl Ha  (POTOCHMHTE3 UM CHOCOOBI  IMOBBIMICHUS €T0
MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocHHTe3. XEeMOCHHTE3UPYIOIHe OaKkTepuu. 3HAUCHHUE XEMOCHHTE3a JUIS
YKU3HU Ha 3emJie

4.3

OHepreTudyeckuii oOMeH B KjeTke. PaciueruieHue BeIIECTB, BbIAEICHUE U
aKKyMYyJINPDOBaHME OHHEPruyM B KIETKE. OTambl HHEPreTHYecKoro oOMeHa.
I'mukonu3. bpoxenue u ero Buibl. KucnoponHoe oxkucieHHe, WM KJIETOYHOE
npixanue. DPPEeKTHBHOCTh YHEPTETUIECKOTO OOMEHa

4.4

Peakuum marpuuHoro cunresa. I'enernyeckast nnpopmanus u JJHK. Peammnzanums
TeHEeTUYeCKO HMH(oOpMaluun B KieTKe. ['eHeTHMuYecKuil KOX M ero CBOMCTBA.
Tpanckpunuus — marpuusbiii cuHTe3 PHK. Tpancnauma — OuocunTe3 Oenka.
KoaupoBanue aMmuHOkHCH0T. Posib pubocom B GMoCHHTE3€e Oerka

4.5

Hexnerounsie Qopmbl xu3Hu — BHpychl. Mcrtopust oTkpbeiTus BupycoB (/.M.
NBanoBckuii). OCOOEHHOCTH CTPOEHUS U  KU3HEJEATEIBHOCTH BHUPYCOB.
bakrepunodarn. bone3Hu pacTeHWid, XWUBOTHBIX W YEJIIOBEKAa, BBI3bIBAEMBIC
Bupycamu. Bupyc ummyHonedunurta uenoseka (BUY) — Bo3Oyautens CIINa.
[TpodunakTrka pacpoCTpaHECHHsI BUPYCHBIX 3a00JI€BaHHUM

Pa3mHOXeHMe U HHANBUAYAIbHOE Pa3BUTHE OPraHU3MOB

5.1

Knerounsnii 1wk, WM SKU3HEHHBIM LMK KiIeTku. HWHTepdaza u  MuTos.
[Ipoueccel, mpotekaromue B uHTepdaze. Perumkamus — peakuus MaTPUIHOTO
cunreza [IHK. Ctpoenne xpomocomM. XpOMOCOMHBIM HabOp — KapHOTHIL.
JIUMIIONAHBIA M TalsIOMAHBIE  XPOMOCOMHBIE  Ha0Ophl.  XPOMaTHUBI.
[uTosornyeckne OCHOBBI PAa3MHOKEHHUS W  HHIMBUIYAJIbHOTO  Pa3BUTHS
OpPraHu3MOB.

Henenne wnetkm — Muto3. Craamm muto3a. [lpomeccel, mpoucxopsmme Ha
pPa3HBIX CTAIUSIX MUTO3a. bHoNOrnyeckui CMbICII MUTO3a
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q)OpMLI Pa3MHOKCHHUA OPTraHU3MOB! 0ecroyioe U II0JIOBOE. Bunbl OecroJioro
PaSMHOXKCHUA: OCJICHHUC HAABOC, IIOYKOBAHHWEC OJHO- W MHOI'OKJIICTOYHBIX,
CHOpOO6pa3OBaHI/IC, BCTCTATUBHOC PA3MHOKCHHC. I/ICKYCCTBeHHOG KIIOHUPOBAHHUC
OpraHru3MoOB, €ro 3HAYCHUEC JJIA CCIICKIIMU
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[TonoBoe pa3zMHOMXKEHHUE, €ro OTJINYUsS OT O€CIIOI0TO.

Meito3. Craguu wmeiosa. Ilpomecchl, mnpoucxoisdiive Ha CTaausx Meio3a.
[ToBenenue xpomocom B Meio3e. Kpoccunrosep. buosormdyeckwii CMbICa U
3HaYeHue Melio3a
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l'ameTorenes — mpoiecc 00pa3oBaHUs TMOJIOBBIX KJIETOK Y KHUBOTHBIX. [looBbIE
JKeJNe3bl: CEMEHHUKM U MYHUKUA. OOpa3oBaHuE M pa3BUTHE IOJIOBBIX KIIETOK —
ramer (CnepMaro3oujl, SHIEKIeTKa) — crepMaroreHe3 u ooreHe3. OCoOEHHOCTH
CTPOEHUS SIMLEKIETOK U criepMaro3onaoB. OmnogorBopenue. [lapreHorenes

5.5

WnnuBuayanbHoe  pa3BuTHe  (OHTOreHe3).  OMOpPHOHANBHOE  Pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHAILHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJieHue, racTpyssius, opraHoreHe3. IlocTaMOpuoHaabHOE pa3BUTHE. THIIBI
MOCTAMOPHOHAIBHOTO Pa3BUTHUS: TPsAMOE, HempsMoe (JIMYMHOYHOE). BrusHue
Cpellbl Ha Pa3BUTHE OPTaHU3MOB; (AKTOPBI, CIIOCOOHBIC BBHI3BIBATH BPOXKIEHHBIC
YpOJICTBA.

Poct u pazButne pactenuil. OHTOT€HE3 [IBETKOBOTO PACTEHHsI: CTPOCHUE CEMEHH,
CTaQJIUU PA3BUTHS

HaCJIGIICTBCHHOCTB U UIBMCHYHMBOCTE OPraHM3MOB

6.1

IIpenmer u 3agauu reHeTuku. Mctopus pa3BuTUs reHeTUKU. BKiaa pocCUicKuX U
3apyOexHbIX  y4€HBIX B  pa3BUTHE  TE€HETUKH. MeToAbl  IeHETHKHU
(TMOPUIOTOTUYECKUHA, UATOT€HETHYECKU, MOJIEKYJISIPHO-T€HETHUECKUH ).
OCHOBHBIE T€HETHYECKHE MOHATUA. [ eHeTndyeckas CUMBOJIMKA, MCIIOJIb3yeMasl B
CXEMax CKpEeIMBaHUI

6.2

3aKOHOMEPHOCTH HACJEeIOBaHUSl TPU3HAKOB, ycTaHOBIEHHble [. MeHnzaenem.
MonoruOpuaHOe CKpeImuBaHUE. 3aKOH €IMHOO0Opa3usi THOPUIOB TIEPBOTO
nokoneHusi. [IpaBuino JAOMUHUpPOBaHUS. 3aKOH pacCIICIJICHHs PU3HAKOB.
I'unoresa unctotsl ramet. [losTHOE M HEMOJHOE TOMUHUPOBAHUE.

JurubpuaHoe CKpelrBaHue. 3aKOH HE3aBUCHUMOIO HACIICOBAHMS TMPH3HAKOB.
[luToreHeTHYEeCKNE OCHOBBI JIUTHOPHUIIHOTO CKpEHIMBaHUA. AHAIU3UPYIOIICe
cKkpemuBaHue.  Vcronb3oBaHWE — AHANM3HUPYIOMIETO  CKPEIIMBaHUS UL
olpesiesIeHUs] TEHOTHUIIa 0COON

6.3

CuernieHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana mo cuersieHHOMY
HacleOBaHUIO TIeHOB. HapymieHwe  cHeIuleHMs TE€HOB B peE3yJbTaTe
KpOCCHHTOBepa. XpOMOCOMHas TEOPHsI HACIEACTBEHHOCTH. | eHeTHYecKue KapThl.
I'enernka moma. XpOMOCOMHOE OIpeAeieHue moja. AyTOCOMBI M IIOJOBBIE
XPpOMOCOMBEI. T'omorameTHele u réTeporaMCcTHbBIC OPraHU3MBI. HaCJ'Ie,HOBaHI/IC
IIPU3HAKOB, CLETIJICHHBIX C MTOJIOM

6.4

N3meHunBOCTh. BuAbl HM3MEHUMBOCTH: HEHACJIEJCTBEHHAs W HACJIEICTBEHHAs.
Ponep  cpembl B HEHAcIEICTBEHHOW  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOJIU(UKALIMOHHON U3MEHUMBOCTU. BapualinoHHbIi psill 1 BapHallMOHHAs KPUBasl.
Hopma peaxkumu npusHaka. KoamdecTBEHHbIE M KaYECTBEHHBIE INPU3HAKU U UX
HopMa peakiuu. CBoiicTBa MOAM(PUKAIIMOHHON H3MEHYMBOCTH

6.5

HacneacrtBenHas, WM TE€HOTUIMYECKas, HW3MEHYMBOCTb. KomOuHaTHBHas
W3MEHYMBOCTh. MeHo3 H TOJOBOM TMpoIecC — OCHOBA KOMOMHATUBHOU
M3MEHYMBOCTU. MyTanuoHHast u3MeHunBocTh. Knaccudukanus MyTanuii: reHHble
XPOMOCOMHBIE, TeHOMHBIE. YacTOTa ¥ MPUUMHBI MyTaluil. MyTareHnsie (hakTopsl.
3aKOH rOMOJIOTHYECKHUX PAJIOB B HaciaeACTBeHHOM n3MeHunBoctu H.W. BaBuosa

6.6

l'eneruka uyenoBeka. Kapuotun uyenoBeka. (OCHOBHBIE METOJbl T'€HETUKHU
4eJI0BeKa: TeHeaIOTHYECKUI, OJIM3HEIOBBIH, IUTOreHETUYECKUI,
OMOXMMUYECKHH, MOJEKYISIpHO-TeHeTHYeCKuid. (COBpEeMEHHOE Ompe/eeHre
TFE€HOTHIA: TOJHOT€HOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIE C
nmomomipto III[P-ananu3a. HacnencTtBenHble 3a00jeBaHUS 4YeIOBEKa: I'CHHBIC
0ose3Hu, OOJIE3HH C HACJIEACTBEHHOHN MPEeapacloioKeHHOCThIO, XPOMOCOMHEIE
Oone3an. ComMaTWyecKHe M TeHepaTHBHbIC MyTanuu. [IpuUHIMIIBI 310pOBOTO




o0Opa3a >KM3HHU, TUarHOCTHKH, TPOPUITAKTAKH U JICYCHHUS TEHETHICCKUX OOJIC3HEH.
Menuko-reHeTH4eCKOe KOHCYJIbTUPOBAHUE. 3HAUEHHE MEIULMHCKOW T'€HETHKU B
MPEAOTBPAIIEHUH U JICUCHUH T'€HETUYECKHUX 3a00JICBaHUHN YEJIOBEKA

Cenexiust opraau3mMoB. OCHOBBI OMOTEXHOJIOTHI

7.1

Cenexuus Kak Hayka U Iporecc. 3apoK/IEHUE CEJIEKIIUN U TOMECTHKALUs. Y YeHUe
H.W. BaBumoBa o0 IeHTpaXx NPOUCXOXKIEHUS W MHOrooOpasusi KyJIbTYPHBIX
pactenuil. LleHTppl NPOMCXOXKJEHUS JOMAallHUX KHUBOTHbIX. CopT, mopona,
ITaMM

7.2

CoBpeMeHHbIE METO/ABl CeJIeKIMH. MacCOBBIH W WHIUBUIYAIbHBIA OTOOPHI B
CeJIeKLIMU pacTeHU u KUBOTHBIX. OIlEeHKa 3KcTepbepa. BIu3KopoACTBEHHOE
cKkpenuBaHue — HHOpuAMHT. Ywucras nuHUsA. CKpENIMBaHWE YHUCTBHIX JIMHHM.
I'ereposuc, wiu rubpunHas cuna. HepoJacTBEHHOE CKpelMBaHUE — ayTOPUIMHT.
Otrnanénnas tuOpugu3anuss uW €€ ycrexu. VICKyCcCTBeHHBIM MyTareHes |
MOJIyYEHUE TOJUIUIONAOB. JIOCTHXKEHHSI CeNEeKIUU pacTeHUM, >KUBOTHBIX U
MHKPOOPTaHU3MOB

7.3

buotexHosoruss kak oOTpaciib NPOU3BOACTBA. ['€HHAas WHXXEHEpHs. OTallbl
co3nanust pekomOunantHoil JIHK wu Tpancrennsix opranuzmoB. Kierounas
uHxeHepus. Kietounsle KynbTypbl. MUKPOKIOHAILHOE PAa3MHOXKEHHUE PACTEHUU.
KionnpoBaHue BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPraHU3MOB.
Okojoryueckue U dTHueckue  mpobmembl. I'MO - reHeTMuecku
MOJIU(HUIIMPOBAHHBIE OPTaHU3MBI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COieP:KAHUS

DBOIONMOHHAST OMOJIOTHSA

1.1

DBOJIIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBugnerenscTBa  9BOMIOUMHU.  [lajeoOHTONOrMYECKHE:  IMOCIEAO0BAaTENbHOCTh
HOSIBICHUSI BUAOB B MAJCOHTOJIOTHUECKON JIETONHCH, IEPEXOIHbIE (OPMBI.
Buoreorpaduyeckue: cxoncTBo U paznuuue (GayH u (Iop MaTepUKOB U OCTPOBOB.
OMOpHOIOTHYECKHE: CXOJACTBA W PA3NM4YUsi SMOPHOHOB  PAa3HBIX  BHJIOB
N03BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJIOTHYHBIC,
PYAMMEHTapHBIE OpraHbl, aTaBU3MBL. MOJEKYISIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACIJIEZICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX NyTeH y Bcex
OPraHU3MOB

1.2

OpomtonmonHas Teopust Y. JlapBuna. [Ipeanocsiiku BOSHUKHOBEHHS JapBUHHU3MA.
JIBIOKyIIIME CHIIBI 3BOJIIOLMHU BUJOB 10 J[apBUHY (M30BITOYHOE pa3MHOKEHHE IpU
OTPaHUYEHHOCTH PECYpCcOB, HEONpeneNE€HHas M3MEHYMBOCTb, Oopb0Oa 3a
CYLIECTBOBaHME, €CTECTBEHHBIH 0TOOD)

1.3

Cunrernueckas Tteopust osBomioruu (CTD) u  ocHOBHbIE €€ TOJOXKEHUS.
MuxkposBosmtonus. [Tomynsiius Kak eIMHAIA BUAA W DBOJIOLUH

1.4

JBuwxyue cuibl ((pakTopbl) 3BOJIOLMU BHUJIOB B mpupoje. MyTaluoHHbIN
nporecc U KOMOMHAaTUBHasT W3MEHYMBOCTb. [lomynsnmoHHBIE BOJHBI U Jpeid
reHoB. M3omsmust 1 murpanusi. EcrecTBeHHBI 0TOOpP — HampaBisOmuUi (akTop
3BOIIOIMU. POPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOneHHOCT,  OpraHU3MOB  Kak  pe3yJabTaT dBojouud. [Ipumepsl
npucnocoOIeHnH y opranu3MoB. ApoMop(o3bl U UAH0AIANTALINY.




Bun u BugoobpazoBanue. Kpurepun Buna. OcHoBHbIE (OPMBI BHI000pa30BaHMUS:
reorpa)uueckoe, 3K0JIOrHYECKOe

1.5

MakposBomrorusi.  Dopmbl  dBomonMH:  QUIETHYECKas,  JUBEpPreHTHas,
KOHBEpreHTHas, napajenbHas. HeoOpaTuMocTh 3BOIIOLIUU

Bo3HuKHOBEHHE M pa3BUTHE )KU3HU Ha 3emiie

2.1

I[OHay‘-IHLIe MNpEACTABJICHUA O 3apOXIACHHUU JKU3HU. HaquHe TUIIOTEC3bI
BO3HUKHOBEHHUSl JKM3HM Ha 3emuie: aOUOTreHe3 W MaHCIepMus. XuMHUYecKas
OBOJIFOLIUA. BKCHepI/IMeHTaﬂbHOG MOATBECPKACHUC XUMHYECKON 3BOJIFOIIUH.
HauanpHbie sTanbel Ouosormveckoil spomtonmu. ['mnoreza PHK-mwupa. Ilepsbie
KJICTKHU U UX 3BOJIOIMA. q)OpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII )KMBBLIX OPraHMu3MOB

2.2

Pa3Butne xm3Hm Ha 3emsie mo 3pam u nepuonaMm. Karapxeil. Apxeiickas u
nporepo3oiickass dpbel. [lameo3olickas spa u €€ TNEepHOabl: KEeMOPUHCKHM,
OpIOBUKCKUN, CUIYPUHUCKUM, [IE€BOHCKUH, KaMEHHOYIOJbHBIM, IIEPMCKUM.
Me3o30lickas 3pa U €€ MepHoJIbl: TPUACOBBIN, FOPCKHI, METOBOIA.

KaiiHo3olickast 3pa 1 €€ nepuo/ibl: aJeOr€HOBBIN, HEOT€HOBBINH, AaHTPOIIOT€HOBBIN.
XapakTepuCcTUKa KJIMMaTa M TEeOJOTMYECKHX IpoueccoB. OCHOBHBIC 3Tallbl
9BOJIIOIMM PACTUTENBHOTO M KUBOTHOIO MupPa. ApoMopdo3bl y pacTeHHid u
*KUBOTHBIX. [TosiBIIeHMe, pacliBET U BBIMUPAHHUE IPYII KUBBIX OPraHU3MOB
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Cucrema OpraHm4eckoro Mupa Kak oOTpaxeHue »dBomonud. OCHOBHbIE
CHUCTEMAaTUYECKHE IPYIIbl OPraHU3MOB

24

OBOJIIOLMS YEJIOBEKAa. AHTPONOJIOrMd Kak Hayka. Pa3BuTue mpencTaBieHUN O
IPOUCXOXKICHUN 4YesloBeKa. Meronpl u3ydeHus aHrpornorenesa. CxoicrBa u
pa3nuyus 4esoBeKa U )KUBOTHBIX. CUCTEMAaTHYECKOE TOJIOKEHUE YETTOBEKA.
JBmwxymme cuibl (GakTopbl) aHTpororenesza. HacnencTBeHHass W3MEHYUBOCTh U
ecTecTBeHHbI 0TOOp. OOIIecCTBEHHBI 00pa3 >KW3HMU, H3TOTOBICHHE OpYIUil
TpyJa, MbIIIJIEHUE, PEUb

2.5

OCHOBHBIE CTaaUM W BETBH HBOJIIOIMU YEJOBEKA: aBCTPAIONUTEKH, YeloBek
yMenbid, YenoBek mnpsMoxonsdimuii, YenoBek HeaHAEpTaIbCKHM, YenoBek
pasymHbIii. Haxoaku HCKOMaeMbIX OCTAHKOB, BpEMsl CYIIECTBOBaHHUSA, 00JACTh
pacrpocTpaHeHusi, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUs

2.6

UYenoBeueckune packl. OCHOBHBIE OOJBIIME pachl: €BPONECOUIHAS (€Bpa3HiicKas),
HErpo-aBCTpaJIONIHAS (3xBaTOpHaIbHASA), MOHT'OJIOHIHAS (a3marcko-
amepukaHckas). UepTsl MPUCTIOCOOIEHHOCTH PEICTaBUTENIEH YeTOBEUECKHX pac K
yCIIOBUSAM CyliecTBOBaHMs. EMMHCTBO uenoBeueckux pac. Kpuruka pacuzma

Opranu3Mbl ¥ OKpykarolas cpeia

3.1

OKojorus Kak HayKa. 3aJadyd W pasfesbl dKOJIOTMH. MEeToAbl IKOJIOIMYECKHUX
UCCIIEI0OBaHUN. DKoJlorndeckoe MupoBo33peHue. Cpeabl OOUTaHUS OPraHU3MOB:
BOJIHAsl, HA3€MHO-BO3/1yIlIHasl, IOYBEHHAs,, BHYTPMOPTaHU3MEHHAs

3.2

Okonorudeckue  ¢akrtoppl.  Knaccudukanus — 9KOJOTHYECKHX  (PaKTOPOB:
abuMoThueckue, OMOTUYECKHE U aHTPOINOTreHHBbIC. JIeWCTBHE IKOJIOTHUYECKUX
(hakTOpOB HA OPTaHU3MBI

3.3

Abunotnueckue (aKTOphl: CBET, TEMIeparypa, BIAXHOCTb. DoTomeproansm.
[Ipucniocobnennss  OpraHu3MOB K  JCUCTBUIO  a0MOTHYECKUX  (HAaKTOPOB.
buonornyeckne puTMbl

3.4

buotnueckne dakTopbl. Buapl OHMOTHYECKMX B3aMMOJICHCTBHI: KOHKYpPEHIIHS,
XAIMHUYCCTBO, IMMapasuTu3sM, MYTyaJiu3M, KOMMCHCAJIN3M (HaXHe6HI/I‘-I€CTBO,
KBapTUPAHTCTBO),  aMEHCAJIW3M,  HEWUTpanu3M.  3HauyeHHe  OUOTHYECKUX
B3aHMOﬂeﬁCTBHﬁ JJIA CYIICCTBOBAHUA OPIraHU3MOB B ITPHUPOJHBIX COOGH.ICCTBEIX




3.5

DKOJOTHYECKHE XapaKTePUCTUKH NOMyIauud. OCHOBHBIE MOKA3aTeNU MOMYJISIUH:
YUCJIICHHOCTb, IIJIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, IIPUPOCT, MUIPALUSL.
JInHaMyKa YHCIIEHHOCTH NOMYJISILNN U €€ PEeryJsius

Coo011ecTBa v SKOJIOTUYECKUE CUCTEMBI

4.1

CoobmecTBO opranu3mMoB — OuoneHo3. CTpyKTypsl OHOIIEHO3a: BHIOBas,
IPOCTpaHCTBEHHas, Tpoduyeckas (mmmeBas). Buasl-momuHanTel. CBs3n B
OuoreHo3e

4.2

Dkonoruveckue cucreMbl  (9kocuctembl). [lomsitue 00 3KocucTeMe U
ouoreoreHo3e. DOyHKIHMOHAIbHbIE KOMIIOHEHTHl 3KOCHUCTEMBI: TPOJYICHTHI,
KOHCYMEHTHBI, peayleHThl. KpyroBopoT BEHIECTB M MOTOK YHEPTHH B IKOCHUCTEME.
Tpoduueckue (TUIIEBBIE) YPOBHH JKOCUCTEMBI. [luiieBble Iemu ¥ CETH.
OcHOBHBIE TIOKa3aTeIN JKOCHCTEMBI: OMOMacca, MPOAYKIHUSA. DKOJIOTUYECKUE
NUPAMUIBL:  MPOAYKIMHM, YHCIEHHOCTH, Ouomaccel. CBoOiiCTBa 3KOCUCTEM:
YCTOWYMBOCTD, caMoperyisius, pazsutue. Cykieccus

4.3

[Ipupoanbie 3xocucTEMBI. DKOCUCTEMBI 03EP U peK. DKOCUCTEMA XBOMHOIO WU
HIMPOKOJIMCTBEHHOTO JIeca.

AHTPONIOTr€HHbIE 3KOCUCTEMBI. ATpO3KOCHCTEMBI. YpOo3KOCHCTEMBI.
buonornueckoe 1 X03sHCTBEHHOE 3HAYEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpazue kak ¢dakrop yctoiumBocTH 3KocucteM. CoxpaHeHHe
OMOJIOTMUECKOTO pa3HOO0pa3us Ha 3emiie

4.4

VYyenne B.M. Bepnanckoro o Ouocdepe. ['panuibl, coctaB M CTPyKTypa
6uocdeprl. JXKupoe BemectBo M ero ¢yHkuuu. OcoOeHHOCTH Ouocepbl Kak
r100anpHOM 3KOcHcTeMbl. J[MHaMHUYeckoe paBHOBecHE M oOOpaTHas CBSI3b B
6uochepe. KpyroBoporel BewecTB M OHOI€OXMMHUYECKHE LUKIBI 3JIEMEHTOB
(yraepona, a3ota). 3oHaIBHOCTE OMocdepsl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseuectBo B Ouocdepe 3emiid. AHTPONOreHHbIE H3MEHEHMsI B Ouocdepe.
I'moGasibHBIE YKOJIOTHYECKUE MTPOOIIEMBI.

OcHoBa  palMOHANBHOIO  YIpaBIECHUS TPUPOAHBIMU  pECypcaMH U HUX
Ucnosib30BaHue. JloCTIKEHHsI OMOJIOTHU M OXpaHa IPUPOIbI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYHEHUKA

* buonorus. 10 knacc. [Taceunnk B.B., Kamenckuit A.A., Py6ioB A.M. u ap.;
[Tox penakuueii [Taceunuka B.B. Akimonepnoe o6miectBo «M3marenscTBo
«IIpocsemenue»

* buonorus. 11 xmacc. [Taceunuk B.B., Kamenckuit A.A., PyorioB A.M. u np.;
[Tox penakuueii [Taceunnka B.B. AkmmonepHoe o6miecTBo «M3marenscTBo
«IIpocsemienue»

METOJIUYECKHUE MATEPHUAJIbI J1JIS1 YUYUTEJIA
¢ HHudpopMaIlmoOHHO-METOANYECKOE MTUCHMO 00 OCOOEHHOCTSX MPEnogaBaHus
yueOHoro npeameta «buonorus» B 2025/2026 yueOHOM roay
https://edsoo.ru/wp-content/uploads/2025/08/biologiya .pdf
e « JloCTIKCHUE METANPEIMETHBIX PE3yIbTaTOB B paMKaX H3yUCHHUS
PEeIMETOB €CTECTBEHHO-HAYYHOTO 0J10Ka (OCHOBHOE 00111ee
o0pa3oBaHMe) : METOJUYECKHIE PEKOMEHIAlMK estestvenno-nauchnyj-
blok 01.pdf
* buonorus (yriyOneHHblid ypoBeHb): Peanuzarus tpedoBanuiit ®I'OC
CpeaHero oo01ero 00pa3oBaHus : METOAUYECKOE ITOCOOUE IS YUUTEIIS.
mp_biologiya format-docx 26082023 na-sajt.pdf

* buonorus (6a3oBsiii ypoBeHs). Peanuzanus @I'OC ocHOBHOrO 00111€T0
0o0pa30BaHUsl: METOJUYECKOE TTOCOOUE IJIsl yUUTEIIS.
https://clck.ru/3NSBnV

e ][ METOAMYECKOTO COMIPOBOKICHUS MPOPMIBHBIX TEXHOIOTHYECKUX

U €CTECTBEHHO-HAYYHBIX KJIaCCOB MOCKOBCKHI (PU3UKO-TEXHUUECKUN

uHcTuUTyT (MDOTHN) pazpadoran npoekt «Hayka B perTHOHBDY

https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-
v-regiony-ot-prepodavateley-mfti-i-fizteh-litseya/

MeTtoauueckre peKOMEHIaluu O CO3JaHHI0 KIIACCOB TEXHOJIOTHYECKOTO U
€CTECTBEHHO-HAYYHOI0 PO(dUIeH U KJIaCCOB C yTIyOJIEHHBIM U3yUYEeHUEM
MaTeMaTUKH, GU3UKH, XUMHH, OHOJIOTHH B 00IIe00pa30BaTeIbHBIX
OpraHM3alMsIX C UCTOIb30BaHUEM HH(PPACTPYKTYPbI, CO3JaHHON B paMKax
HalMoHanbHOro npoekra «Oopa3oBanue» (KBantopuymel, [T-kyosl, Touku
pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov_tehnol i_en profilej 2025.pdf

Meroauueckue pekomeHnaaunn. Opranu3zanus B3aumoaeiictus “Ilkona —
BY3 — npenmnpusitue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p 2025.pdf

Konrtekcthple 3agaun. 3aganus Kk yaeoOHoMy Kypey «buomorusi» (2024 r.)


https://edsoo.ru/wp-content/uploads/2025/08/biologiya_.pdf
https://edsoo.ru/wp-content/uploads/2023/12/estestvenno-nauchnyj-blok_01.pdf
https://edsoo.ru/wp-content/uploads/2023/12/estestvenno-nauchnyj-blok_01.pdf
https://edsoo.ru/wp-content/uploads/2023/08/mp_biologiya_format-docx_26082023_na-sajt.pdf
https://clck.ru/3NSBnV
https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-v-regiony-ot-prepodavateley-mfti-i-fizteh-litseya/
https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-v-regiony-ot-prepodavateley-mfti-i-fizteh-litseya/
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf

https://edsoo.ru/wp-content/uploads/2025/01/kz_biologiya 2024.pdf

Metoauueckuii keiic. CueryieHHOe HaclieloBaHue npu3HakoB. buonorus. 10
kiacc (2024 r.) https://edsoo.ru/wp-
content/uploads/2025/01/biologiya_mk sczeplennoe nasledovanie priznako

v.pdf

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
MHTEPHET
¢ bubnuoreka [{OK https://m.edsoo.ru/7f413368
e CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577



https://edsoo.ru/wp-content/uploads/2025/01/kz_biologiya_2024.pdf
https://edsoo.ru/wp-content/uploads/2025/01/biologiya_mk_sczeplennoe_nasledovanie_priznakov.pdf
https://edsoo.ru/wp-content/uploads/2025/01/biologiya_mk_sczeplennoe_nasledovanie_priznakov.pdf
https://edsoo.ru/wp-content/uploads/2025/01/biologiya_mk_sczeplennoe_nasledovanie_priznakov.pdf
https://m.edsoo.ru/7f413368
https://sbereducation.ru/?ysclid=mqs5zf94si190911577

