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MNOACHUTEJIBHAS 3AIIMCKA

IIpn pazpaGorke mnporpamMMmbl MO OHOJIOTHH TEOPETHUYECKYHD OCHOBY s
OIpeNeNIeHUs] TMOAXON0B K (OPMHUPOBAHUIO cOAEpkKaHUS y4yeOHOro mpeaMera
«buonorusa» cocraBwin: KoHuenryaiaeHble nonoxkenus @DPIOC COO o
B3aMMOOOYCIIOBIICHHOCTH  IIeNiel, COJep)KaHusl, pe3yabTaToB oOOydeHus u
TpeOOBaHUN K YPOBHIO TIOJATOTOBKH BBIITYCKHUKOB, TIOJIOXKEHUS 00 OOIUX IEIIX U
OPUHLHUIIAX, XapaKTePU3YIOUINX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPETHEro
obuiero oOpazoBanusi B Poccuiickoit ®enepanuu, a Takxke NOJOKEHUS O
cnenuduke 6Mooruu, €€ 3Ha4YeHUH B MO3HAHUU KUBOM MPUPOJIBI U 00ECIIeYeHU N
CYLIECTBOBAHUS Ye€IOBEUECKOro obuiectBa. CoOIrIaCHO Ha3BaHHBIM IMOJOXKEHUSM,
oIpeiesIeHbl OCHOBHBIE (DYHKIIMU MTPOrPaMMBbI 110 OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosiornu Jaér MOpeNCTaBIEHUE O LENAx, 00 oOiei
CTpaTernu OOYy4YeHMs,, BOCIMTAaHUS M Pa3BUTUS OOYYaIOLIUXCS CpEICTBaMU
yueOHoro mpenmera «buonorusi», onpenenser o00sg3aTENbHOE NPEAMETHOE
COJepKaHUE, €ro CTPYKTypy, paclpeleleHde Mo pa3jenaM U TeMmaw,
PEKOMEHIyeMYIO TIOCTIEIOBATENIbHOCTh U3YUCHHsI y4eOHOr0 MaTrepuaia ¢ yuéTom
MEXIIPEJAMETHbIX M BHYTPUIPEIMETHBIX CBA3€H, JIOTMKH 00pa3oBaTEIbHOTO
mporiecca, BO3paCTHBIX OCOOCHHOCTEH 00yJaroIuXCsl.

B mporpamMe 1o OuONOrMHM TakXe YYHTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpEIMETHBIM U TPEIMETHBIM pe3yiabTaTam
oOyueHuss B (OPMUPOBAHHU OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIbHOU
JeSTENbHOCTH/YUEOHBIX JCHCTBUNA OOYYaIOIMUXCSA IO OCBOCHHUIO COJIEPKaHUS
OMOJI0rNYECKOro 00pa3OBaHMUs.

B nporpamme no 6uonorun (10—11 xnaccel, 6a30BbIH ypPOBEHb) peain30BaH
OPUHLMUIT TPEEMCTBEHHOCTH B HW3y4e€HUU Ouosoruu, Onaromaps uyemMy B HeEH
OpOCMAaTPUBAETCS HANpPABIEHHOCTb HAa pa3BUTHE 3HAHWUM, CBS3aHHBIX C
(GopMUpOBaHMEM  E€CTECTBEHHO-HAYYHOI'O  MHPOBO33PEHHUS,  IICHHOCTHBIX
OpPHEHTAIN JINYHOCTH, SKOJIOTHUECKOTO MBIIIICHUS, IPEICTABICHUI O 3I0pOBOM
o0pa3e KM3HM M OEpeKHbIM OTHOLIEHHUEM K OKpYXKarolled NpUpOJHOU cpere.
[ToaToMy Hapsigy C M3yd4eHHEM OO0IIEOMOIOTHYECKUX TEOPHii, a TakKe 3HAaHUU O
CTPOCHHH >KMBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HHUX NPOILIECCOB B MPOrpaMMe MO OMOJIOTMU YZAEIEHO BHUMAHUE HCIIOJIb30BAHMIO
NOJIYYEHHBIX 3HAHUN B MTOBCEJHEBHOMN JKMU3HU JJISl PEIICHUs NPUKIAIHBIX 33]a4, B
TOM 4YHUCJE: MPOPUIAKTHKU HACJIECICTBEHHBIX 3a00J€BaHUN 4YEIOBEKa, MEIHUKO-
TeHETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTMYECKU
LIeJIECOO0PAa3HOr0 TOBEJEHUSI B OKpYXKallled NPUPOJHOM cpene, aHaau3a
BIIMSIHUSI XO3SIICTBEHHOW NIE€ATEIbHOCTU YEJIOBEKa Ha COCTOSHHUE MPHUPOAHBIX U
HCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHHE BHUMAHMS K MIPUKJIATHON HAIPaBICHHOCTH
yuebHoro mnpeamera «buomorus» MpPOIUKTOBAHO HEOOXOAMMOCTBIO OOecTeueHUs



YCJIOBUH JJI pEelIeHrs OJHOM M3 aKTyaJbHBIX 3aj7[a4 IIKOJIbHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KOTOpass mpeanonaraer (QopmMupoBanue y 0Oydarouuxcs
CIIOCOOHOCTH aJIaliTUPOBAThCS K M3MEHEHUSM JHUHAMHUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUpA.

buonoruss Ha ypoBHE cpenHero oOIero oOpa3oBaHUS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (QoOpMUpPOBAHUE y OOYYAIOMIMXCS MPECTABICHUA O
HAyYHOU KapTHUHE MHpA, pacIupsieT U 0000IaeT 3HaHUS O KUBOHM mpupoje, €€
OTJINYUTEIBHBIX MPU3HAKaX — YPOBHEBOW OpPraHM3allMd W 3BOJIIOLMH, CO3HAET
yCJIOBUSL  JUJIs: TIO3HAHMS  3aKOHOB  JKMBOW  MpUPOABI, (OpMHUPOBAHUS
(GyHKIIMOHAIBHONW TPaMOTHOCTH, HABBIKOB 370POBOTO W Oe3omacHoro ooOpasa
KU3HH, SKOJIOTMYECKOr0 MBIIUIEHUS, IEHHOCTHOTO OTHOILIEHUS K )KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTHS UMEET TAKXKE JIJISl PEllIeHUs BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  3a7a4  CpeIHero  oOmero  oOpa3oBaHUs,  COLMATU3ALUU
oOyuaroruxcs. M3ydenune Omonmornu oOecrieunBaeT yciaoBuUs Mt (opMuUpoBaHUS
WHTEJUIEKTYaIbHbIX, KOMMYHUKAIIMOHHBIX ¥ HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYIbTYpbI, CIOCOOCTBYET MHTErpalii OUOJIOTHYECKUX 3HAHUHU C
NPEJICTABICHUSAMH U3 JIPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHUH
u reorpadun. Ha3zBaHHblE TOJIOXKEHUS O MpeJHA3HAYEHUU Y4EOHOro MpeameTa
«buonorus» COCTaBWIM OCHOBY IS OIpeAeieHuss IMOAX0/I0B K OTOOpy U
CTPYKTYPUPOBAHHUIO €ro COJAEp)KaHUs, MPEACTaBICHHO0 B Iporpamme Io
OMOJIOTHH.

Ot16op conmepkanusi yuebHoro mnpenmera «buonorusi» Ha 0a30BOM ypOBHE
OCYIIECTBJIIEH C MO3UIUHA KYJIbTypOCOOOPa3HOTO TMOJXO0/a, B COOTBETCTBUU C
KOTOpPBIM OO0y4aromuecs JOJKHBI OCBOUTH 3HAHUS M YMEHHUS, 3HAYUMBIE [JIS
dbopMupoBaHuss O0IIEH KyIbTYphI, ONPEACISIONIUE aJeKBaTHOE TIOBEICHHE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOIHON cpefie, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MPAKTUYECKOM AesTenbHOCTH. Oco0oe MEeCTO B ATOM CHUCTeMe 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIepKaHusl, KOTOPbIE CIY>KaT OCHOBOM 711 (popMUpOBaHUS
MPEACTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KApTUHE MHpA U
[IEHHOCTHBIX  OpPUEHTAlUSIX  JIMYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHU3alUu
OMOJIOTUYECKOro 00pa30BaHMS.

CTpyKTypUpOBaHUE COJAEpXKaHUs Y4eOHOro MmaTepuajia B NIpOrpaMme IIo
OMOJIOTUM OCYIIECTBICHO ¢ YYETOM TPHOPUTETHOrO 3HAYEHUS 3HAHUUA 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOU MPUPOJIbI, O €€ YPOBHEBOM OpraHu3aluu u
ABOJIIOIMHU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICJIEHBI CIEAYIOLINUE COAEepKaTeNbHble TUHUM: «buonorus kak Hayka. MeTobl
HAy4yHOTO To3HaHUsY», «KieTka kak Ouomormueckas cucremay, «OpraHusM Kak



Oouosnoruyeckas cucrema», «CucteMa M MHOrooOpasue OpraHUYecKOro MUpay,
«OBOITIOIMS KUBON MPUPOBI», «IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Lens usyuenus yueOHoro mpeamera «buonorusi» Ha 0a30BOM YpPOBHE —
OBJIaJicHUE  OOy4YalolUMHUCS  3HAHUSIMU O  CTPYKTYpPHO-(DYHKIIMOHATHHOU
OpraHU3allid >KUBBIX CHUCTEM pa3HOT0 paHra | MNpUOOpeTeHHue yMEHUM
UCIIOJIb30BaTh ATH 3HAHUS MJII TPAMOTHBIX JIEWCTBHM B OTHOIIEHWU OOBEKTOB
YKUBOM TPUPOJIBI U PEUICHUS PA3TUIHBIX )KH3HEHHBIX MTPOOJIEM.

JlocTikeHue 1enu u3ydeHus: yueOHoro npeaMera «buonorusi» Ha 6a30BoM
ypOBHE 00€CTeUnBAETCS PEHICHUEM CIEYIOUIUX 3aa4:

OCBOCHHME OOYYAIOIIUMHKCS CUCTEMbl 3HAHUN O OWOJIOTUYECKUX TEOPHSX,
YUCHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUTIOTE3aX, MPaBWIAX, CIYKAIIUX OCHOBOU
U1 (GOpMUPOBAHUS TPEJCTABICHUNH O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METOJIax HAyYHOT'O MO3HAaHUS, CTPOCHUH, MHOIOO0pa3uu U OCOOEHHOCTAX KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpPTaHM3AIlMH, BBIIAIOIIMXCA OTKPBITUIAX U COBPEMEHHBIX
HCCIIEOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y o0OyYarolmMXCsl TMO3HABATENbHBIX, UHTEIJICKTYAJIbHBIX U
TBOPUECKHX CIIOCOOHOCTEH B MpOIECCE aHAlU3a JAHHBIX O IMYTSAX PAa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISI0OB, WIS M TOAXOJOB K HM3YUYEHHUIO >KUBBIX CHCTEM
Pa3HOr0 YpOBHSI OpraHU3alluu;

CTAaHOBJICHHE Yy oOOydarommxcsa oOmed KyJabTypbl, (YHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLEHUBATH SIBICHUSI OKPYKAIOIIETO
MUpa JKUBOW MPHUPOABI HA OCHOBAHUM 3HAHWUW U OIBITA, MOJYYECHHBIX MPU
U3Y4YEHUU OUOJIOTUY;

dbopmupoBaHue y oOOy4alwIMXCs YMEHHM WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUNW B MPAKTUYECKOW JESITEIbHOCTU YeNOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTUN U arpoOMOTEXHOIOTHIA;

BOCIIUTAaHUE YOEKIEHHOCTH B BO3MOXHOCTU IO3HAHUSI YEIOBEKOM 3>KHUBOMU
IPUPOJIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOJIFOCHUS STUUECKUX
HOPM IpH NPOBECHUN OMOIOTMYECKUX UCCIIEI0BAHMIM;

OCO3HAHHWE TICHHOCTH OWOJIOTMYECKUX 3HAHWUW ISl TIOBBIIIIEHUS YPOBHS
AKOJIOTMUYECKOHN KYyIbTYpbl, J1s1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PECHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B TOBCETHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JEATELHOCTHU MO OTHOIIEHHUIO K OKPYXKaIOIIeh cpejie,
COOCTBEHHOMY 3JI0pOBBIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MPOPUIAKTUKT
3a0oseBaHuM.

B cucreme cpennero oOmiero obOpaszoBanusi «buosiorusi», uzydaemass Ha
0a30BOM YpOBHE, SIBIISIETCSI 00S3aTE€NbHBIM yUE€OHBIM MPEAMETOM, BXOMISIINM B
COCTaB MpeaMEeTHOMN 00macTn «EcTecTBeHHO-HAYyUHBIE MPEIMETHI.



Jlnst uzyuenust Ouoaoruu Ha 6a30BOM YPOBHE CpeIHEro o0I1ero oopa3oBaHus
orBoaMTCs 68 yacoB: B 11 kimacce — 34 vaca (1 gac B Henento), B 12 kimacce — 34
yaca (1 gac B Henemro).



COAEPKAHUE OBYUEHUSA
11 KJIACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBsizsb OMOJIOTUM C OOIECTBEHHBIMU, TEXHUYECKUMH U
JPYTUMHU €CTECTBEHHBIMU HayKamH, punocodueit, STUKOM, ICTETUKON U MPABOM.
Ponp Ouomorum B (OpMUPOBaHMM COBPEMEHHOM HAy4yHOW KapTHUHBI MHpA.
Cucrema OMOIOTMYECKUX HAYK.

Metobl TO3HAHUS KUBOUM MPUPOJIbI (HAOTIOICHHE, SIKCTIEPUMEHT, ONKMCAHUE,
u3MepeHue, Kinaccudukanus, MOJEIUPOBaHUEe, CTaTUCTHYEeCKas o0paboTka
JTAHHBIX ).

JdeMoHcTpanuu:

[Toptpersr: Y. lapBun, I'. Menaens, H. K. Konbios, [x. Yorcon u @. Kpuk.

Tabnuuel 1 cxeMbl: «MeToAbl MO3HAHUS KUBOU TTPUPOIBIY.

JlaGopaTopHblie n nNpakTH4YecKue padorTbl:

[Ipaktnyeckass pabora Ne 1. «/cmonp3oBaHUE pPa3IUYHBIX METOJIOB MPH
U3Y4EHUH OUOJIOrMYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alUs.

XKuBble cucteMbl (OMOCHCTEMBI) KakK MpeaMeT u3ydeHus ouonoruu. Otaudne
YKUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CgoiicTBa OMOCHUCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHu3aluid OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OpPraHU3MEHHBIM, MNOMYJISIIMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOre0oIeHOTHIECKHI ), OMOC(EpHBIH.

JdemoHcTpanuu:

Tabmuipl U cxeMbl: «OCHOBHBIE MIPU3HAKU KU3HUY, «YPOBHU OpraHU3AIUU
YKUBOW MIPUPOIBD».

OO0opynoBanue: Mmojaenb MoJiekyisl JTHK.

Tema 3. XuMHu4YeCKHil COCTAB M CTPOEHHE KJIETKH.

XUMHUYECKUM COCTaB KIIETKH. XUMHYECKHUE DIIEMEHTBI: MAaKpPO3JEMEHTHI,
MUKpPO3JEMEHTHI. BoJla 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpPAIbHBIX BelleCTB B KieTke. llomnepxanue
OCMOTHUYECKOr0 OasiaHca.

benku. CoctaB u crpoeHre O0€IKOB. AMUHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3aMeHnMblie 1 3aMEHHMBIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOW MOJEKYJbl (IE€pBUYHASA, BTOpUYHAS, TPETUYHAS U
YeTBEpPTHYHAsA CTPYKTypa). XHMHUYECKHE CcBoiicTBa OenkoB. buonoruueckue
GbyHKIIMN OEITKOB.

®epmeHThl — Ouonormveckue Karaiamsaropbl. CTpoeHue QepMmeHTa:
aKTUBHBIA TIIEHTp, cyOcTpaTHas crnenuuaHocts. KodepmeHnTsl. ButaMuHEIL.
Otnuuust PepMEHTOB OT HEOPTraHUYECKUX KaTalnu3aTOPOB.



VYraeroapl: MoHOcaxapuabl  (TJI0Ko3a, pubo3a U JI€30KCUprbO03a),
aucaxapuipl  (caxapos3a, JakTo3a) U IoJMcaxapuibl  (Kpaxmani, TIJIMKOTEH,
LeJUTI0103a). bruonornyeckue pyHKIMK yTIiI€BOI0B.

Jlunuasl:  Tpurnuuepuasl, (ochonunuasl, crepouabl. [ 'uapodHUIBHO-
rupopoOHbie cBoiicTBa. buonornyeckue ¢ynkuuu sunuaoB. CpaBHEHUE
yTJ1€BOJOB, OEJIKOB U JUMHJIOB KaK UCTOUHUKOB YHEPTUH.

Hykneunoseie xwucnorsl: JHK wu PHK. Hyxneoruasr — MoHOMEpPHI
HyKJIenHOBbIX KHcIOT. Ctpoenne u ¢pynkuun JJHK. Crpoenune u ¢pynkuuu PHK.
Buast PHK. AT®: ctpoenue u GyHKIIHH.

[uronorusa — Hayka o kiietke. Kilerounas Teopust — npuMep B3auMOACUCTBUS
uael u GakToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl N3YUEHHSI KIIETKH.

Knerka kak wuenoctHas >kuBas cuctema. OOmMe NpHU3HAKU KIIETOK:
3aMKHYTasi HapykHas MmemOpaHna, Monekynsl JJHK kak renernueckuii anmapar,
CHCTEMa CHUHTe3a Oerka.

Tumel KIETOK: JyKapuoTH4YecKas U mpokapuoTuyeckas. (OcoOeHHOCTH
CTpPOEHHUsI MpoKapuoThyeckor kieTku. Kiierounas crenka Oakrtepuil. CTpoeHue
JYKapUOTHYECKOM KIETKHM. OCHOBHBIE OTJIMYMSA PACTUTEIBHOM, »XUBOTHOU U
IpUOHOM KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsI CTE€HKA, TJIMKOKAJIHUKC, MX
¢ynkuuu. [Tnazmarnueckas memOpana, €€ cBoicTBa U pyHkiuu. LluTonnasma u eé
opranouabl. OpHomeMOpanHble opraHouasl kierku: OIIC, anmapat ['onbaxwy,
an30coMbl. IloryaBTOHOMHBIE OpraHouAbl KIETKH: MUTOXOHJAPWH, IUIACTHUJIBI.
[IpoucxoxaeHne MUTOXOHApUM M mactua. Bunpbl mmactun. HememOpanHbie
OpraHoOMJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, LEHTPUOIU, PECHUYKH,
KryTuky. OyHKIIMM OPraHOUAO0B KJIETKU. BKIIFOUeHMs.

Snpo — perynasTopHbliil 1eHTp kieTku. CTpoeHue sjpa: saepHas o00J0uKa,
KapuoIuia3mMa, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcTOPT BEIIECTB B KIIETKE.

JdemoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Huarpammsel:  «PacnpeneneHyue XUMHUYECKHX JJIEMEHTOB B HEXUBOHU
npupoaey, «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOU IPUPOIE».

Tabnuupr u cxemsl: «llepuonnueckas TabnUIa XUMHYECKUX 3IIEMEHTOBY,
«CTpoeHune MoJIeKyJibl Bob», «brocunTes Oenka», «CTpoeHue MOJIeKyJIbl OeIKay,
«Crpoenue pepmentar, «Hyxnennossle kucnotsl. [JHK», «Ctpoenue mosnexyibl
AT®», «CtpoeHue 3yKapHOTHUECKON KIETKU», «CTpOCHUE MKUBOTHOW KIIETKH,
«CTpoeHre pacTUTENbHON KIETKW», «CTpOEHHE NPOKAPUOTUYECKON KIIETKW,
«CTpoeHue sapa KIeTKu», «YTIEeBOIbIY, «JIunuasn».



OGopynoBaHHe: CBETOBOM MHUKPOCKON, OOOpYAOBaHUE [JIsi TPOBEACHUS
HAOJIIOICHUI, W3MEPEHM, HKCIIEPUMEHTOB, MUKPONpENnapaTbl pPaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATBHBIX KJIETOK.

JlaGopaTopHble U IpaKkTHYecKne padoThbl:

JlabopatopHass pabora No 1. «/3ydeHue KaTadIUTUYECKOW AKTUBHOCTH
dbepMeHTOB (Ha TpUMeEpe aMHIIa3bl UK KaTaiasbl).

Jlabopatopnass pabora No 2. «lM3ydeHuwe CTpOE€HHsSI KIETOK pacTEHU,
KUBOTHBIX M OaKTepUil MOJ, MUKPOCKOIOM Ha TOTOBBIX MHUKpOIpEnaparax U HUx
OIMCAHUE.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeH BemiecTB, WK MEeTa0oIu3M. ACCUMWISINS (TUIACTUYECKU OOMEH) H
JUCCUMWIISIITUSL  (9HEPreTUdeCKuid OOMEH) — JIB€ CTOPOHBI €IMHOr0 IMpolecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHUs BEUIECTB M JHEPrUd B MOHWMAHHUU
MeTabonau3ma.

Tumbel oOMeHa BemecTB: aBTOTPOGHBIN U reTepoTpodHbIid. Poimb ¢pepmeHnToB
B 0OMEHE BEIIIECTB U MPEBPAIEHUH SHEPTUHU B KIIETKE.

®orocunTte3. CBeroBas © TeMHOBasg (a3bl ¢doTocuHTe3a. Peakuuu
dbotocunTe3a. IPPeKkTUBHOCTD POTOCHHTE3a. 3HaUCHHE (OTOCUHTE3a ISl )KU3HH
Ha 3emiie. Biusinue ycnoBuil cpenbl Ha (POTOCHHTE3 U COCOOBI MOBBIIIEHUS €O
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UPYIoIne OakTepru. 3HaUeHUEe XEMOCHUHTEe3a IS
KU3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KJeTke. PaciiersieHne BelecTB, BbIACICHUE U
AKKyMYyJINPOBaHUE DJHEPruM B KIETKE. OTambl SHEPreTUYecKoro ooOMeHa.
I'mukonu3. bpoxkenne m ero Buabl. KHUCIOpOJHOE OKHUCIEHWE, WU KIETOYHOE
JbIXaHHE. OkucnautenbHoe dbochopunupoBanue. O¢ddexTuBHOCTH
SHEPreTUYecKoro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermyeckas wuHpopmaumus u JHK.
Peanuzanmsi reHeTudeckodl MHQpoOpManuu B KJETKe. ['@HeTHYeCKUil KOJ M ero
cBorictBa. Tpanckpuniusa — matpuusblii cuate3 PHK. Tpancnsuus — 6uocunTes
Oenka. Ortanbl TpaHcusuuu. KogupoBanue amuHOKuCHIOT. Pomb pubGocom B
OouocuHTe3e Oenka.

Hexnerounsie ¢hopmbl xku3HU — BUpYCHl. MicTopus oTkpbiTus Bupycosn (/. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHSI U JKMU3HEHHOTO IMKJIa BHPYCOB.
baktepuodaru. bonesHu pacreHui, >KUBOTHBIX U YEJIIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedunura yenoeka (BUY) — Bo3Oyaurens CITM/]a.
OOparHast ~ TpaHCKpuUIIIMS, peBepraza W uHTerpaza.  lIpodunakruka
pactpocTpaHEHUs] BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHcTpanuu:



[Toptpersi: H. K. Konwsuos, /1. 1. Banosckuii, K. A. Tumupsses.

Tabmuuel u cxemsl: «Tunel nutanusy, «Metaboauzm», «MUTOXOHAPUSY,
«OHepreTudeckuii oOMeH», «Xiopormiacty, «PorocuHTe3», «Ctpoenue JHK»,
«CTtpoeHue u QyHKIIMOHUPOBAHUE TeHay, «CuHTe3 Oenkay, «'eHeTHYeCKuil Komy,
«Bupycer», «bakrepuodaru», «Ctpoenue u xu3HeHHbI nuki Bupyca CITN/da,
6akrepuodaray, «Permmukamus JJHK».

OOopynoBanue: mMoaenu-anmnkanuu «Yaoenne JJHK u Tpanckpumnums»,
«buocunres 6enkay», «CTpoeHue KIeTKu», Mojienb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHNe M1 HHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, wiv >KM3HEHHBIM LMK KieTku. MHTepdaza m MHUTO3.
[Tpomeccrl, mporekatomue B wHTEpdaze. Pemnmukarus — peaxius MaTPUYHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBIM HaOOp — KapUOTHIL
JIMTTon AHbIN u rarJIONIHBIN XpPOMOCOMHBIE  HaOOpHI. XpomaTuisl.
[utonornueckue OCHOBBI PA3MHOKEHHMS W MWHIAUMBHUIYAJbHOI'O  Pa3BUTHUSA
OpPraHu3MOB.

[enenne wierkn — muto3. Craguu mutosa. [Ipoueccsl, npoucxoasiue Ha
Pa3HBIX CTAIASIX MUTO3a. BUOIOrMYECKUN CMBICT MUTO34.

[Iporpammupyemast rubenb KIETKU — arorTo3.

@opMbI pa3MHOXKEHHsI OPraHU3MOB: O€ecIioyioe U nonoBoe. Buapl 6ecrnonoro
Pa3MHOKEHUS: [ICJICHUE HAABOE, ITOYKOBAHWE OJIHO- KM MHOTI'OKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKycCTBEeHHOE KIIOHUPOBAHHUE
OpPraHu3MOB, €r0 3HAYEHUE JJIS CEJICKIINH.

[TonoBoe pa3sMHOXEHUE, €r0 OTAUYUS OT OECTIOJIOTO.

Meito3. Cragum meiiosza. IIporecchl, nmpoucxopsiiue Ha CTagusx Menosa.
IToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormdeckuii cMmbica U
3HAYEHHUE MEHO03a.

['ametorenes — mporiecc 0O0pa3oBaHUS TOJOBBIX KJIETOK Y JKWBOTHBIX.
[TonoBeie *kemne3pl: CEMEHHUKU M SUYHUKUA. OOpa3oBaHHE W Pa3BUTHE IOJOBBIX
KJIETOK — TaMmeT (CrepMaTO30M, SIMIEKIeTKa) — CHepMaTOreHe3 U OBOI'CHES.
OCOOCHHOCTH CTPOCHHS SWIEKJIETOK U crepMaTo30uaoB. OTuiogoTBOpEHUE.
[TapTeHnorenes.

NunuBunyanbHoe pa3BuTue (OHTOreHe3). OMOpPHOHAIBHOE pa3BUTHE
(oMOpuorenes). Jtanbl YMOPUOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npoOneHue, racTpynsuus, opraHoreHes. [loctamOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAMOPUOHAIIBHOTO PAa3BUTHS: TpsIMOE, HeEMpsiMoe (IM4YuHOuYHOE). BrusiHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPbHI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIE
YPOJICTBA.

Poct u pazButue pactenuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOEHHUE
CEMEHHU, CTAINU Pa3BUTHSL.



JemoHncTpanum:

Tabmumpel u  cxeMbl: «DOpMBI Pa3MHOXKEHHUS OPraHU3MOB», «J/[BoitHOE
OIUIOJOTBOPEHHUE Yy [BETKOBBIX pacTeHUuN», «BereratTuBHOE pasMHOXKEHHUE
pacrenuity, «Jlenenue kietku Oaktepuil», «CTpoeHHE TMOJOBBIX KIETOK,
«Ctpoenne xpomocoMbl», «Knerounwii mukin», «Pemnukanus [IHK», «Mwuto3»,
«Mernosy, «lIpssmoe n HenpsMOe pa3BUTHE», «l 'amMeTOreHe3 y MIECKONUTAIIUX U
yenoBeka», « OCHOBHBIC CTaAUN OHTOT'CHE3a.

OGopynoBaHue: MHKPOCKOT, MHKPOIPENAPATHI «CriepMaTo30U/1bl
MJICKOTIUTAIOLIETO», «SIHIeKIeTKa MieKonuTarnero», «KapmoknHes B KieTKax
KOpellKa JyKa», MarHUTHas MoOJAeIb-almuiukanusa «JlemeHue KIeTKu», MOJeNb
JIHK, monens meTadha3HO XpOMOCOMBI.

JlabopaTopHble U IpaKkTHYecKne padoThbl:

Jlabopatopnass pabora Ne 3. «HaGmromeHue muTO3a B KIETKaX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

Jlaboparopuasi pabora Ne 4. «M3yueHue CTPOCHHS IIOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOMpPENapaTax».

Tema 6. HacsieAcTBeHHOCTh 1 U3MEHYUBOCTH OPraHU3MOB.

[IpeaMmer u 3amaum reHeTuku. Victopus pa3BUTHSA T€HETUKU. Posib uTomoruu
U HSMOPHUOJIOTMM B CTAHOBIICHUM T€HETUKHU. BKIall pOCCHUUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTUE TEHETUKUW. MeToasl TeHETUKU (TUOPUIOIOTUYECKUH,
IIUTOICHETUYECKUM, MOJICKYISIpHO-TeHETHYeCKU). (OCHOBHBIE TI'€HETHYECKHE
noHATHs. ['eHeTndeckas CHMBOJIMKA, UCTIOJIb3yeMasi B CXeMax CKpEIIUBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUA MPU3HAKOB, YCTaHOBIECHHBIE [. Menaenem.
MonorubpuiHoe CKpeluBaHue. 3aKOH €AUHO-00pa3usi THOPUIOB IIEPBOTO
nokojeHusi. IIpaBwino AOMUHHUpOBaHWSA. 3aKOH pPACIICIUICHUS [PU3HAKOB.
['unore3a ynuctotel ramer. [1oaHOE M HEMOJIHOE JOMUHUPOBAHUE.

JluruOpuaHoe  CKpemuBaHWe. 3aKOH  HE3aBUCHMOTO  HACJIEIOBAHHS
npu3HakoB.  lluToreHernueckne  OCHOBBI  JUTHOPUIIHOTO  CKpEIIMBAHMS.
AHanu3upymoliee ckpemuBanue. Fcrnoap30BaHe aHAUTM3UPYIOIIETO CKPEITUBaHUS
JUISL OTIpEJICTICHUS TEHOTHITA OCOOH.

CuemnieHHoe HacineaoBaHue npu3HakoB. Pabora T. Moprana 1o
CLICTUICHHOMY HAaCJIEIOBaHUIO T'eHOB. HapylieHne CuerieHusi TeHOB B pe3yJibTaTe
KPOCCUHTOBEpA.

XpoMOCOMHas TEOPHs HACIEACTBEHHOCTH. | €HEeTUYECKHUE KapThI.

I'enernka moma. XpoMOCOMHOE ONpeneneHrne nojia. AyTOCOMbI U TOJIOBBIE
XpoMocoMbl. ['oMoramerHbie M TeTEeporamMeTrHble opraHu3mbl. HacnenoBanue
MIPU3HAKOB, CLEIJICHHBIX C MTOJIOM.

HN3MeHunBOCTh. BUbl ”3MEHYMBOCTH: HEHACIICACTBECHHAS M HACJICACTBCHHAS.
Ponb cpeasl B HEHACJICACTBEHHON  HM3MEHYHMBOCTH. XapaKTepUCTUKa



MOAU(GUKAIIMOHHONW U3MEHUYUBOCTH. BapuaimoHHbI psiji 1 BapualluOHHAs KPUBas.
Hopma peakunu npusHaka. KolnuecTBEHHbIE M KAaUECTBEHHBIE NMPU3HAKU M HX
HOpMa peaknun. CBoicTBa MOAU(PUKAIIMOHHON N3MEHIMBOCTH.

HacnencrBennasi, uind TreHOTUIIMYECKAas, HW3MEHUYMBOCTh. KoMOMHAaTHBHas
U3MEHUYMBOCTh. Meio3 U TOJIOBOM TMpolecc — OCHOBAa KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTalrronHasi ”3MeH4YnBOCTh. Kiaccudukanys MyTtanuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUYnHBI MyTaluidi. MyTareHHble (paKTOpHI.
3aKOH r'OMOJIOTHYECKHX PSAJO0B B HAaclIeACTBEHHON n3MeHunBocty H. . BaBunoga.

Buesnepnast HacI€ACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHbIE METOAbI T€HETUKH
YyeJ0BeKa: reHeaJIoTMUYECKU, OJIM3HEIOBBIN, [IUTOr€HETHUYECKU, OMOXUMHUYECKHH,
MOJIEKYJISIPHO-T€HETUYECKHU . CoBpemeHHOE ONpENIETICHHE reHOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHNE, B TOM YHUCJE C MOMOUIBIO
[MI[P-ananu3a. HacnencrBenHble 3a0oieBaHUsl 4YeJNOBEKAa: T'e€HHBbIE OOJE3HHU,
00JIe3HN C HACJIEICTBEHHOW MPEAPacloNOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckne W reHepaTuBHble MyTauud. CTBONOBbIE KieTKU. [IpuHIUIBI
3I0pOBOr0 00pa3a >KU3HU, TUATHOCTUKU, MPOPUIAKTUKU U JICUECHUSI T€HETUYECKUX
Oosne3Hel. Menuko-reHeTUYECKOe KOHCYIbTUPOBAHHUE. 3HAUCHUE MEIUITMHCKON
TEHETUKU B MPEAOTBPAIICHUY U JICUYEHUU T€HETUUECKUX 3a00JI€BaHUM YeTOBEKa.

JdeMoHCcTpanuu:

[Toptpersi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodeen-Pecockuii, H. 1. BaBuios.

TaOmumpel ©W = CXEMBL: «MoHOrMOpUIHOE  CKpEIIMBaHUE U  €ro
LIUTOr€HETUYECKAS] OCHOBa», «3aKOH PACIICIUICHHS M €ro LUTOrE€HETHYecKas
OCHOBa»,  «3aKOH  YHUCTOTHI  ramer», «JlurubpuypHoe  CKpeniuBaHue»,
«Iutomornyeckue  OCHOBBI  JWTHOPHIHOTO  CKpemuBaHus»,  «Meho3y,
«B3auMopencTeue auIeNbHBIX T'€HOB», «l'€HeTMYeCKHe KapThl pPACTEHUH,
KUBOTHBIX U YENIOBEKa», «l'eéHeTHka mojia», «3aKOHOMEPHOCTH HAcCJEHOBaHUS,
CUEIUIEHHOr0 ¢ Tmonom», «KapuoTurbl d4elnoBeka W KUBOTHBIX», «Buabl
U3MEHUYMBOCTHY, «MonudukanronHas W3MEHUYMBOCTh», «HacnemoBanme pesyc-
dakTopay, «I'eHeTuka rpymmn KpoBu», «MyTalluOHHAsE U3MEHUUBOCTHY.

OO6opynoBanue: Mojaenu-anmIMKaiuu «MOHOTHOPUAHOE CKpEHIUBAHUEY,
«Henonmnoe nomunupoBanuey, «Jurnbpunnoe ckpemmuBanue», «llepexpéct
XpOMOCOM», MHUKPOCKON W MuKporpenapar «Jlpozodwmia» (HOpMa, MyTaruu
(bopMBI KPBUILEB M OKPACKH Tela), repOapuii «I'opox moceBHO.

JlaGopaTopHblie u npakTu4ecKue padorTbl:

JlaboparopHasi padora Ne 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO U
JTUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI Ha TOTOBBIX MUKPOMIpEmapaTaxy.



JlabopatopHas padora Ne 6. «M3ydeHne MoaudUKaIIMOHHOW U3MEHUUBOCTH,
MOCTPOCHHUE BAPUALIMOHHOIO PAJIa U BAPUALIMOHHON KPUBOW.

JlaboparopHasi pabora Ne 7. «AHanu3 myTrauuid y Ipo30¢puibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHHE UM aHAJIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IPOLECC. 3apOXKIAEHUE CEIEKIUU U JOMECTUKALMA.
VYuenne H. WM. BaBuioBa 0 I1eHTpaX NPOUCXOXKACHUS U MHOrooOpas3us
KYJIbTYPHBIX pacTeHuil. LIeHTpbl NpouCXOXKAEHUsI TOMAIIHUX >KUBOTHBIX. CopT,
IIOPO/1A, LITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI 1 MHAMBUAYAJIbHBIA OTOOPHI B
CENEKIIMM pPACTEHUHM M KUBOTHBIX. OIllEHKAa SKCTepbepa. bIM3KOpOICTBEHHOE
ckpemuBanue — HHOpuAMHr. Ywucras nuuusa. CKpellMBaHUE YWCTHIX JUHUH.
I'ereposuc, wnu rudpunHas cuwia. HepoacTBeHHOE CKpeulMBaHUE — ayTOPUIUHT.
OtrnanénHas rtuOpuauzauus M €€ ycnexu. VCKyCcCTBEHHbId MyTareHe3 M
NOJIyYEHUE TOJUIUIONAOB. JIOCTMXKEHUsI CENeKIMU PACTEHUM, >KUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciab MPOU3BOACTBA. |'€HHAs WHXKEHEpHUs. ITarmbl
co3ganust pexkomOunantHod JIHK wu Tpancrennsix opranuzMoB. Kiierounas
uHxeHepud. Kiierounsle KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUU.
KnonupoBanue BBICOKONIPOAYKTUBHBIX CEJIbCKOXO35MCTBEHHBIX OpPraHU3MOB.
Okonornyeckue M dtudyeckue  npoodinembl. I'MO  —  reHeruyecku
MOJIU(PUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Toptpersr: H. W. BaBuios, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHoB.

Tabmuupl u cxemsl: kapta «LleHTpbl NPOUCXOXKIEHHS W MHOrooOpasus
KYJIbTYPHBIX pacTeHHi1», «I1opoabl TOMaIHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pacrenunity, «Otnanénnas ruopuanzanusy», «Padorsl akagemuka M. @. MBaHnoBay,
«[lomumnongus», «OObEKTbl OHOTEXHOJMOTHM», «KIleTOUHBIE KYyJIBTYpbl H
KJIOHUpOBaHue», «KOHCTpynpoBaHUE U NMEPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MyJISIKH TIOA0B U KOPHEIUIO0B JUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHmi, repoapuii «CenbCKOX03IUCTBEHHBIC PACTCHUSY.

JlabopaTopHble U IpaKkTHYecKne padoThbl:

Okckypcus «OCHOBHBIE METOIBl W JOCTHXKEHUS CEJIEKUUU PACTEHUU U
KUBOTHBIX (Ha CEJNEKIIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA  y4aCTOK, B TEIUIMYHOE XO35AKCTBO, JaOOpaTOpHIO
arpOyHMBEPCHUTETA UM HAYYHOT'O LIEHTPA)».



12 KJIACC

Tema 1. JBoIIOLIUOHHAST OHOJIOT U,

[IpeanocbuUIKM BO3HUKHOBEHMS 3BOJIOLMOHHON TEOPUH. OBOJIOLUOHHAS
Teopus U €€ MecTO B OMOJIOrMH. BiusiHuEe 3BOSIOLMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUHU U APYTUX HAYK.

CeuzerensctBa »Boyronuu. [lameoHTONOrMYECKHE: IOCIIEI0BATEIBHOCTD
HOSIBIIGHUS BUJOB B IaJICOHTOJIOTMYECKON JIETOMHUCH, NEPEXOTHBbIE (HOPMBI.
buoreorpadguyeckue: cxoncTBO U paznuune GpayH 1 Gaop MAaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJICTBA W Pa3IMyuus 3MOPHUOHOB pa3HBIX BHUJIOB
NO3BOHOYHBIX. (CpaBHUTEIBHO-aHATOMUYECKME: TOMOJIOTHYHBIEC, aHAJIOIUYHbIE,
pyIUMEHTAapHBIE OpTaHbl, aTaBU3Mbl. MOJEKYJIApHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX MyTeHd Yy BCex
OpraHU3MOB.

OpomonnonHas Teopus Y. JlapBuna. [lpeanochbuikd BO3HUKHOBEHHS
JapBUHU3MA. JIBIXKylIMe CHJIBl SBOMIONMH BUAOB 1o JlapBuHy (M30bITOYHOE
Pa3MHOXEHHUE MPU OrPAHUYEHHOCTH PECYPCOB, HEOINpPEAEIEHHAsT N3MEHYUBOCTD,
O0opb0a 3a CylleCTBOBAaHHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bosironuu (CTI) 1 €€ OCHOBHBIE MTOJOKEHHUS.

Muxkpoasomnonus. [lomynsuus kak eAuHUIA BUAA U 3BOJIOLHH.

JBrxymue cuibl ((hakTOpbl) SBONIOLUMU BHUJIOB B MpuUpoae. MyTalMOHHBIHI
npolecc ¥ KOMOWHATHMBHAS W3MEHYMBOCTH. [lomymsiiMOHHBIE BOJHBI M JIpeud
re’oB. M3omanus 1 Murpamus.

EcrecTBeHHBIl 0TOOp — HampaBisitonuii  ¢akrtop 3Boiaouud. DopMbl
€CTEeCTBEHHOT0 0TOOpAa.

[Ipucnoco6IeHHOCTh OpPraHU3MOB KakK pe3yibTaT 3BONIONUHU. [Ipumepsl
MPUCTIOCOOJICHN Y OpraHu3MOB. ApoMop¢03bl M UTHO-aTalITAIINH.

Bun wu BugoobOpazoBanume. Kpurepun Buga. OcHoBHbIE  (QOpPMBI
BUJ1000pa3oBaHus: reorpaduyeckoe, IKOJIOTHIECKOe.

MakpoosBomonusi. @DopMbl  3BONIONUU:  (UIETUYECKasA, IUBEpPreHTHas,
KOHBEpreHTHasl, napauienbas. HeoGpaTtuMocTs 3BOMIOIIH.

[IpoucxoxJ1eHHE OT HecleUUaIu3UpOBaHHBIX MpeakoB. [Iporpeccupyromas
crenuanu3anys. AJaTUBHAS paguaiusl.

JdeMoHcTpanuu:

[Toptpetsl: K. Jlunnueit, XK. b. Jlamapk, Y. apsun, B. O. KoBanesckuii, K.
M. bap, D. I'ekkenb, ®. Mroiutep, A. H. CeBepuios.

Tabnuiel 1 cxembl: «Pa3BuTHE OPraHUYECKOro MUpa Ha 3emiiey, «3apoIbIIIH
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmsl  OopbOBl  3a
cyiectBoBanue», «EctecTtBeHHbI 0TOOp», «MHOroodpasue COpTOB pacTECHUN,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsimumy»,  «MyTtalmoHHas



U3MEHUYUBOCTB», «ApoMopdo3bl», «aunoananrauun», «OOmas aereHepanus,
«/IBmxymme cunbl 3Bomonum», «Kapra-cxema wapuipyra mnyrtemectBus Y.
Hapsunay», «boprba 3a cymectBoBaHue», «lIpucrnocoO0IeHHOCTh OpPraHU3MOBY,
«["eorpadnueckoe BUg000pa3zoBaHue», « IKOJIOTHUYECKOE BUI000PAa30BAHUE.

OOGopynoBaHUEe: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU THUIAMU OKPAaCKH,
HA0Op IJIO/IOB M CeMsH, KoyueKuus «[Ipumepbl 3alIUTHBIX MPUCTIOCOOTIEHUN Yy
KUBOTHBIX», Mojelb «OCHOBHBIC HAIPABJICHHUS SBOJIONHN», 00BEMHAS MOJIETh
«CTpOeHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX».

buoreorpaduyeckas kapra wMupa, KojuleKuus «DPOpMbl COXPAHHOCTH
UCKOMAEMBIX JKUBOTHBIX W pacTeHWil», Mojaenb ammiukanua «llepekpéct
XpOMOCOM», BIaxHble Tmpenapatbl «Pa3Butue Hacekomoro», «Pa3Butue
JATYUIKWA», MUKpomnpenapaT «/pozoduna» (Hopma, myrauud (Gopmbl KpbUIBEB U
OKpacKH Tella).

JlaGopaTopHblie n nNpakTH4YecKue padorTbl:

Jlaboparopuast padora Ne 1. «CpaBHeHHE BHAOB 1O MOp(doiIorunyeckomy
KPUTEPHUIO.

JlaGoparopHast pabora Ne 2. «Onucanue MpucCrnocoO0IeHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOI'O XapAKTEPay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HHU HA 3eMuie.

JloHay4yHbIE TPEACTABICHUS O 3apOXKICHUU KU3HU. HayudHble THUIOTE3BI
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: abuoreHe3 W maHcrepMmus. XUMHUYeCKas
ABOMIOIUS. AOHWOTEHHBIM CHUHTE3 OPraHWYECKUX BEIIECTB U3 HEOPTaHMYECKUX.
DKCNEPUMEHTATBHOE NOATBEPKICHNE XUMUYECKON 3BONtoIMU. HavanbHbie 3Tamnsl
ouonornyeckor sBomonuu. ['mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHME IPOTOKJIETKH. llepBble KIETKM U HX 3BOJIOLUSL.
®opMHUPOBaHUE OCHOBHBIX T'PYIII KUBBIX OPTraHU3MOB.

Pa3Butue xu3Hu Ha 3emuie 1o 3paMm u nepuonaM. Karapxeil. Apxeickas u
nporepo3oiickas dpbl. [lameosoiickas spa u €€ mNepuoabl: KEeMOPUHUCKUH,
OPJAOBUKCKHH, CHITYPUHUCKHAM, JEBOHCKNI, KAMECHHOYT OJIbHBIN, TIEPMCKHU.

Me3o30KcKas 3pa v €€ NEPUObl: TPHACOBBIN, FOPCKUIA, METOBOM.

KaiiHo30iickass »pa W €€ mNepuoabl: MNaJICOr€HOBBIA, HEOrCHOBBIM,
AHTPONIOT€HOBBIN.

XapakTepuUCTUKa KJIMMaTa M Ie0JIOTMYECKUX mpoleccoB. OCHOBHBIE 3TaIlbl
ABOJIIOIIUN PACTUTEIBHOTO M JKHBOTHOTO MHpa. ApomMopdo3bl y pacTeHud u
UBOTHBIX. [losiBIEHUE, paclBET U BEIMUPAHUE IPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OTpakeHue 3Boiouuu. OCHOBHbIE
CHUCTEMAaTUYECKHUE TPYIIIIbI OPraHU3MOB.



DBOJIOLHUS YeToBeKa. AHTpONOJIOrus Kak Hayka. PazBurue npeacraBieHuit o
INPOUCXOXKIACHUN YelIoBeKa. MeTtonbpl H3ydeHHUs aHTpororeHe3a. (Cxonctsa u
pa3Iuyus YEeJ0BEKA U KUBOTHBIX. CHCTEMAaTHUECKOE MTOJIOKEHUE YETIOBEKA.

JBwxymue  cuibl  (pakTopbl)  aHTpomoreHe3a.  HacnencrBeHHas
U3MEHYMBOCTh M  €CTECTBEHHbIH o0TOOp. OOImecTBeHHbIH 00pa3 KHU3HH,
U3TrOTOBJICHUE OPYAMI TPYa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaJIMM W BETBH 3BOJIIOLMN YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
ymensli, YenoBek mnpaAmoxomamui, YermoBek HeaHIepTanbCKui, YenoBek
pa3ymHbiil. Haxonku HCKOmaeMbIX OCTaTKOB, BPEMsl CYIIECTBOBaHMS, 00JIacTb
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPY/IH.

YenoBeueckue pacbl. OCHOBHBIE  OONBIIME  pPAachl:  €BPOICOUTHAS
(eBpasmiickasi),  HErpo-aBCTpajoujHas  (9KBaTOpuajbHas),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UepTbl  MPUCIOCOOJIEHHOCTH  MpEACTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSIM CYLIECTBOBAaHUs. EIMHCTBO 4YENOBEUECKUX pac.
Kpurnka pacusma.

JdeMoHCcTpanuu:

[Toptpersr: ®@. Penu, JI. Ilactep, A. U. Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmumel 1 cxembl: «Bo3aukHoBeHre CoOTHEYHOM CHUCTEMBI», «Pa3BuTue
opraHudeckoro wmupay», «PacturenpHas kierka», <«OKuBOTHas  KIeTKay,
«IIpokapuornueckas KieTtka», «CoBpeMEHHas CHUCTEMa OPraHUYECKOrO MHpPay,
«CpaBHEHHE aHAaTOMHUYECKHX 4YEepT CTPOCHHUS 4YEIOBEKAa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJICOHTOJOTMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4YelnoBeKay, «/lpeBHeiuiue moan», «/pesHue monu», «llepsbie
COBPEMEHHBIE JIOIN», «HeaoBeYecKne pacoh».

OO0opynoBaHue: MYJISIKA «[IpoucxoxaeHue  yenoBeka»  (OFOCTHI
ABCTPAJIONUTEKA, MUTEKAHTPONa, HEAaHIEpTalblla, KPOMAHBbOHIIA), CJIENIKU WU
U300pa)KE€HUsI KaMEHHBIX OpYAUIl TEepBOOBITHOIO 4YelnoBeKa (KaMHH-YOMIEPHI,
pyoOuna, ckpebrna), TreoxpoHoJioruueckass Talnuma, Kosuiekuus «Dopmbl
COXPaHHOCTH UCKOIMAEMbIX )KUBOTHBIX U PACTEHUI».

JlabopaTopHble U IpaKkTHYecKne padoThbl:

[Ipaktuueckas padora Ne 1. «/3yueHue uckomaeMbIXx OCTaTKOB PACTEHHU U
KUBOTHBIX B KOJUIEKILIMSIX.

DKCKypcus «IBOJIOIUSI OPraHUYECKOoro Mupa Ha 3emiie» (B €CTeCTBEHHO-
HAy4YHBIN I KpaeBeIUECKU My3eil).

Tema 3. OpranusMbl U OKpPY:KaKIIAS CPeaAa.

DKOJ0rvs KaK HayKa. 3aaud U pa3zensl 3KOJOTHH. MeToabl HKOJIOrMYEeCKUX
UCCIIEIOBAaHNN. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOI'O YETIOBEKA.



Cpenbl oOuTaHUsT OpPraHU3MOB: BOJHAs, HA3eMHO-BO3JYIIHAs, MOYBEHHas,
BHYTPUOPTaHU3MEHHAS.

Oxonoruueckue (¢daktopel. Knaccudukaims HSKOIOrHYecKux (PaKkTOpoOB:
adMoTHYecKne, OWMOTHMYECKHME U aHTPOIOTreHHbIE. JlefCTBUE HKOIOTrHYECKUX
(haKTOpOB HAa OPTaHU3MBL.

AbGuoruueckue (QakTopbl: CBET, TEMIIEPATYPA, BIAXHOCTh. DOTONEPUOIU3M.
[Ipucniocobnenust OpraHM3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornueckue puTMsl.

buornueckue (bakTopBhI. Bunsr OMOTUYECKUX B3aNMOJCHUCTBUN:
KOHKYpPEHIUS, XUITHUYECTBO, CUMOMO03 U ero ¢opmsl. [lapazutusm, kooneparus,
MyTyaJlu3M, KOMMEHCAIu3M (KBapTUPAHCTBO, HAXJIECOHUYECTBO). AMEHCAIU3M,
HEeUTpaiu3M. 3HAuYeHUE OHMOTHUYECKUX B3aUMOJCHCTBUMA Ui CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApPAKTEPUCTUKU Tonyianuu. (OCHOBHBIE IOKa3aTeln
NOMYJSUMU: YHUCIEHHOCTb, IUIOTHOCTh, POKIAEMOCTh, CMEPTHOCTh, IPHUPOCT,
Murpanys. J[mHaMuka 4uciaeHHOCTH HOMYJISIUN U €€ peryssuus.

JlemoHcTpanum:

[Toptpetsi: A. I'ymGonbar, K. @. Pynbe, O. ['ekkens.

Tabmuupl u cxemsl: kapta «lIpupognsie 30HbI 3eminy, «Cpeabl OOUTAHMS
opranuzMoBy», «@Poronepuonuzm», «llomynasiuun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU NOMYJISUU HHPY30pUU-TY(Penbkuy, «[lumieBsie memnm».

JlaGopaTopHblie U NpaKkTHYecKue padoThl:

Jlabopatopnas padora Ne 3. «Mopdosornueckre 0COOEHHOCTH PAaCTEHUHN U3
Pa3HbIX MECT OOUTAHUS».

JlaGoparopHast pabora Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHUE YEPEHKOB
KOJIEYCa».

[Ipaktnueckas padora Ne 2. «Ilogcyér mIoTHOCTH NOMyISUUI pa3HbIX BUIOB
pacTEHUN».

Tema 4. Coo0miecTBa M 3K0JI0rHYeCKHE CUCTEMBI.

CooOmecTtBo opraHn3mMoB — OuoneHo3. CTpyKTypbl OHMOLEHO3a: BHUIOBasd,
NPOCTPAHCTBEHHAs, Tpoduueckas (muiieBasi). Buabl-momuHantel. CBS3U B
OHOIIEHO3E.

Dkonoruyeckue cucrembl (dKocuctemsbl). [loHsitTue 00 »sKocucTemMe W
ouoreoneHoze. DyHKIMOHATbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, penylueHTbl. KpyroBopoT BelIeCTB U MOTOK SHEPTHH B 3KOCUCTEME.
Tpoduueckue (muuieBbie) YpPOBHU HKOCHUCTEMBI. [lumieBbie LeNmM U CETH.
OcCHOBHbBIE TIOKa3aTENIM SKOCUCTEMBbI: OHOMacca, NPOAYKLIHA. DKOJIOTUYECKUE
OUpaMUbl:  TPOAYKIHMH, YHCICHHOCTH, OuomMacchl. (CBOHCTBAa SKOCUCTEM:
YCTOMYUBOCTh, CAaMOpEryJisinus, pazpurue. CyKieccusl.



[IpupoaHbie AKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO
WIH IIUPOKOJIMCTBEHHOIO Jieca.

AHTPOTIOTE€HHBIE  DKOCHCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X0351CTBEHHOE 3HAUEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak Qakrop ycToMuMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOTHYECKOro pazHooOpasus Ha 3emiie.

VYuenne B. U. Bepuaackoro o 6mochepe. ['panuripl, cocraB u CTpyKTypa
ouochepnl. JKuBoe BemectBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rI00aJIbHOM 3KOCHCTeMBbl. JlMHaMHueckoe paBHOBECHME W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoTsl BemecTs U OMOreoXUMHUYEeCKUe Kbl AIEMEHTOB (yriepoja,
azora). 3oHaNbHOCTh Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Orochepe 3emiau. AHTpororeHHble U3MEeHeHus B ouocdepe.
['mobGanbHbIE 2KOJIOrHYECKUE TPOOJIEMBI.

CocyiiecTBoBaHHE IPUPOABI U YeJI0BEYECTBA. CoxpaHenue
O0nopa3zHoo0pa3usi Kak OCHOBAa YCTOMYMBOCTH Ouocdepsl. OCHOBA pallMOHAIBHOTO
yIOpaBJIEHUsT TPUPOJHBIMU pecypcaMd M HX HUCHOoJIb3oBaHUE. JloCTHXeHUs
OMOJIOTMH U OXpaHa MPUPO/IBI.

JdemoHcTpanuu:

[Toptpersr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuuel 1 cxembl: «llumieBsie 1menu», «bUOLEHO3: COCTAaB U CTPYKTYpay,
«[Ipuponnsie coobuectBa», «llenn nuraHus», «IKOIOrHMUEcKas MNHPaMHUIAY,
«buocdepa n yenoBek», «IKOCUCTEMA IUPOKOIUCTBEHHOrO Jieca», «IKOCUCTEMA
XBOMHOro  Jjeca», «buomeHos BomoémMan, «ArpoueHosd», «lIpumepHbie
AHTPOIIOT€HHbIE  BO3JICMCTBUS HAa NpUPOAY», «BaxHeWme HCTOUHUKHU
3arpsi3HEHUs] BO3JlyXa U IPYHTOBBIX BOA», «[louBa — BakHeMWIIas COCTaBIISIONIAs
o6uochepor», «PakTopbl Aerpagauuu mouBy, «llapHukoBbIl d3PPexT», «DPaKTOphI
paIMoOaKTUBHOTO 3arps3HeHuss Ouochepsl», «OOmas crpykrypa Ouochepsi»,
«Pacnpoctpanenne xuzHu B Ouocdepe», «O30HOBBIM dKpaH Ouocheps»,
«KpyroBopot yrinepozaa B Ouocdepe», «kKpyropopor azota B IpupoAe».

OO6opynoBanue: Mopenb-ammIukanus «TunuuHble OMOLEHO3bI», TepOapuii
«PacturenbHbie cooliecTBa», Kouiekuu «buoienosy, «Bpeaurenu BakHeHIIuX
CEJIbCKOXO3SIICTBEHHBIX  KYJIBTYp», TepOapud UM KOJJIGKIIMM pAcTEHUH U
KUBOTHBIX, NPUHAIIEKAIINE K Pa3HbIM AKOJIOTMYECKMM TIpYIIaM OJHOrO BH[A,
Kpacnas knura Poccuiickoii @enepannn, HU300pakeHUs OXpaHSAEMbIX BHUIOB
pacTeHul M )KUBOTHBIX.



IDIAHUPYEMBIE  PE3VJIBTATBI OCBOEHUSA [TPOT'PAMMBI  T10
BMOJIOTMN HA  BA3OBOM VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHNMA

Cornacio ®I'OC COO, ycraHaBiaMBaKTCI TpPeOOBaHUS K peE3yJbTaTaMm
OCBOCHHUSI  OOy4YaloIMMHUCA TporpaMM cpeaHero oOimero  oOpa3oBaHUS:
JUYHOCTHBIM, METAITPEAMETHBIM U MPEAMETHBIM.

JIMUHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX PE3yJbTaTOB OCBOEHUA Mpeamera «buomorus»
BBIJICJICHBI CJIEAYIONINE COCTABJISIONINE: OCO3HAHNE OO0YYalOIIUMUCS POCCUMCKON
rPaXIaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpENENeHUI0, HaJIMdhe MOTHBAllMM K  OOy4YeHHIO  OHOJIOTHH,
[[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKIEHUN JIMYHOCTU Ha OCHOBE
KJIFOUEBBIX I[IEHHOCTEH W HCTOPUYECKUX TPAAUIMI pa3BUTUS OHOIOTMYECKOTO
3HaHMSI, TOTOBHOCTh U CIOCOOHOCTH OOYYarolIuxcsi pyKOBOJACTBOBAThCS B CBOEH
NEATETbHOCTA 1[EHHOCTHO-CMBICTIOBBIMU ~ YCTAHOBKAMH, NPUCYIIUMHU CHUCTEME
OMOJIOrMYECKOr0  00pa30oBaHMs, HAIUYHUE HKOJOTMUECKOTO MPaBOCO3HAHUS,
CIIOCOOHOCTH CTAaBUTh 1I€JIM U CTPOUTD KU3HEHHBIE TUIAHBI.

JInuHOCTHBIE PE3yJbTAaThl OCBOEHUS INpeaMera «buosiorus» IOCTUraroTCcs B
€AUHCTBE Y4YeOHOM U BOCIHUTATEIBHON JEATEIBHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMU POCCUMCKUMH COIUOKYIBTYPHBIMU, UCTOPUYECKUMU U TYXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpaBWIAMU U HOpPMaMH
MOBEJICHUSI U CIOCOOCTBYIOT TPOIECCaM CaMOIIO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUS, PA3BUTUA BHYTPEHHEH TNO3UIMM JIMYHOCTHU, MAaTPUOTU3MA,
YBXCHUSI K 3aKOHY M IMPaBOIOPSIKY, YEIOBEKY TPyAa U CTapUIeMy MOKOJEHHUIO,
B3aMMHOI'0 YBa)X€HUs, OEpPEHKHOT0 OTHOIICHHUS K KYJIbTYPHOMY HACIEAHIO H
TpaAuIHAsIM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKpYXaroUIeH cpee.

JInuHOCTHBIE pe3yybTaThl OCBOEHUA YyueOHoro mpeamera «buosorus»
JOJIKHBI OTPaXKaTh TOTOBHOCTh M CLIOCOOHOCTH 00YUYaOIIUXCS PYKOBOJICTBOBATHCS
c(hOpMHPOBAHHON BHYTPEHHEW TMO3WIMEH JMYHOCTH, CHUCTEMOW I[E€HHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IEHHOCTSIM POCCHIICKOTO 00IlecTBa, pacIIMpeHUE >KU3HEHHOIO
OMbITa U OMbITA AEATEIBHOCTH B MPOLIECCE pean3allii OCHOBHBIX HaIpaBICHUMN
BOCIIUTATENIbHOU JIEATEIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaIaHCKOro BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3ULIMU 00YUaIOIIErocsl KaK aKTUBHOT'O U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTRA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, yBa)KCHHE
3aKOHa U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOW JAEATEILHOCTH IMPU CO3/aHHUU
y4eOHBIX MPOEKTOB, PEUICHUU Yy4EOHBIX U TO3HABATEIbHBIX 3aJ1ay, BBHIMOTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UILIMIO IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHHE YUYUTHIBATh B CBOMX JEHCTBUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aMMOJICHCTBHUS JIOJICH C pa3HBIMH YOSKICHUSAMH, KYJIbTYPHBIMU IIEHHOCTSIMHU H
COITMAIbHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOIIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, TO3HABATEIbHBIX M HCCIENOBATEIbCKUX 3a7a4, YBAXKHUTEIHLHOTO
OTHOIIEHUS K MHEHHIO OIMOHEHTOB MpU OOCYXICHUH CIIOPHBIX BOMPOCOB
OMOJOTMYECKOT0 COICPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hopMHUPOBAHHOCTH POCCUNCKOU rpakIaHCKOMN WJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTU IEpel
Ponunou, ropmoctu 3a CBOM Kpau, CBOK PoauHy, CBOM SI3BIK U KYJIBTYPY,
IPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIECHUE K MPUPOHOMY HACIIEIUIO U MaMSITHUKAM MPUPOIbI,
TOCTHXEHUsIM Poccuu B Hayke, MICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCUHCKUX Y4YEHBIX B CTAaHOBJICHUE W
pa3BuTHE OMOJOTUM, TOHMMAHUS 3HA4YeHHUS OWOJOTMU B TO3HAHHHM 3aKOHOB
IPUPO/JIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTr0 0OOIIeCTBa;

ujerHas yOexXJIEHHOCTh, TOTOBHOCTh K CIIYXEHUIO U 3amure OTedecTsa,
OTBETCTBEHHOCTH 32 €ro Cyab0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUA:

OCO3HAHUE TYXOBHBIX LIEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOopMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUECKOTO MTOBEICHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JTMYHOTO BKJIAJa B MOCTPOCHUE YCTONUYUBOTO OYaYIIEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POJIMTEIISIM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPUHATHS LIEHHOCTEH CEMEHHOM JKU3HU B COOTBETCTBUU C
TpaaulusiMu Hapo1oB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAY4YHOI'O M
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMAaHHE SMOLIMOHAIIBHOTO BO3/ICUCTBUS KUBOI MPUPOJBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIPOKEHHIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHUE
NPOSIBIIATH Ka4eCTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuveckoro BocmUTAHUS, (GOPMHUPOBAHMA KYJIbLTYPHI 3I0POBbA M
3MOIMOHAJIBLHOIO 0JIaromoJIy4ns:

NOHUMAaHWE U pealu3alus 3J0pOBOro M Oe30MacHoro ooOpasza KHU3HU
(3mopoBO€  THUTaHWE, COOJIOJIEHWE TUTUEHUYECKUX TPaBWI W HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA U OTHAbIXa, peryiasapHas ¢undeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIIECHUS K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/10POBbIO;

NOHMMAHWE UEHHOCTU TMPaBWI WHAUBUAYAIBHOIO M  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEICHUS B CUTYAIIUAX, YTPOKAIOIIUX 37J0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCIEICTBUN M HEMPHUATHUS BPEIHBIX NMPUBBIUEK (YMOTpeOIeHUs
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MAacTEePCTBa, TPYIAOTIO0HE;

TOTOBHOCTh K AKTUBHOW MESTEIHHOCTH TEXHOJOTMYECKOW U COLMAIBHOM
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJIHATH TaKy0 AESTEIbHOCTD;

UHTEpEC K paznuHbiM cepam nmpodeccuoHanbHON AEATEILHOCTU, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  Pean30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHHI0O W C€aMOOOpPa30OBaHMIO Ha
MPOTS)KEHUU BCEU KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

AKOJIOTHYECKH I€1eCO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HMCTOYHUKY
KU3HU Ha 3emIie, OCHOBE €€ CYyIIE€CTBOBAHHUSI;

MOBBIIICHUE YPOBHS DSKOJIOTUYECKOM KYJIbTYphl: MPUOOPETEHUE OMbITa
IUIAHUPOBAHUS TOCTYNMKOB W OIEHKM UX BO3MOXHBIX TIOCJIEACTBUN ISt
OKpYXalollen Cpebl;

OCO3HAaHHE TJI00aTBHOTO XapaKTepa IKOJOTHMYECKUX MpoOjIeM U MyTed uX
pernieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MpPH H3YYEHUH OHOJIOTHU
3HAHMSI W YMEHUS TMPU PEIIeHUH TMpoO0JeM, CBS3aHHBIX C palMOHAIbHBIM
OPUPOJONOJIB30BAHUEM  (COONIOJICHHE  TpaBUJl  TOBEACHUA B NIPUPOJE,
HAIIPaBJICHHBIX HA COXPAHEHUE PABHOBECUSI B DJKOCHUCTEMAaX, OXpaHy BUJIOB,
IKOCHUCTEM, OHochephl);

AKTUBHO€ HENPUATHE JICMCTBUK, IPUHOCAIIMX BpEH  OKPYKAOIIEH
NPUPOJHON Cpelie, YMEHHE MPOTrHO3UPOBATh HEOJArONPUSITHBIE HKOJOTMUYECKHUE
MOCJICICTBUS MPEANPUHUMAEMBIX IEUCTBUN U MIpEAOTBpaIlaTh UX;



HaJIUYME PAa3BUTOT'0 IKOJOTHUECKOTIO MBIIUICHUS, SKOJIOTHYECKOU KYIbTYPHI,
OTIbITa NesTebHOCTH AKOJIOTUYECKOM HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAIIBHOMN
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOUN JEATEIbHOCTU HKOJIOTHUECKOMN
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HayKHM M OOIIECTBEHHON MPAKTUKU, OCHOBAHHOT'O Ha JUAJIOre
KYJbTYp, CIOCOOCTBYIOIIET0 OCO3HAHHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEpPIIECHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOM KYJIbTYpPhl KaK CpEACTBa
B3aUMOJEHCTBUS MEXAY JIOJAbMU U MTO3HAHUS MUPA;

NOHUMaHHe crenudukd OHOJOTMM KaK HayKd, OCO3HaHUs €& poiu B
(GbopMHUPOBAaHUU PALMOHAIBHOIO HAYYHOT'O MBIIUIEHUS, CO3JaHUU 1IETOCTHOrO
Npe/ICTaBlIeHUss 00 OKpY)KAloIIeM MHpEe KaKk O €IMHCTBE MPUPOIbI, YeIOBEKa U
oOlllecTBa, B MO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEW U PEIICHUU MNpodsieM
COXpaHEHUS TPUPOTHOT'O PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMU JII COBPEMEHHOW IMBUIIM3ALINMU:
oOecrieyeHus: HOBOI'O YPOBHS pPAa3BUTHUA MEAUIIMHBI, CO3JaHHE TMEPCTIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh pPECypcHbIE NPOOJEMBbI  Pa3BUTHS
YeJIOBEYECTBA, MOMCKA MYTEeW BHIXOJa U3 III00ATbHBIX IKOJIOTUUECKUX MPOoOJeM U
o0OecrieyeHusi  Mmepexojla K  YCTOMYUBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpCcOB M (POPMUPOBAHUIO HOBBIX CTAHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJY4YEHUU OMOJOTMYECKUX 3HAHUM B IEJIX
MOBBIILIEHUA OOIIEH KyJNbTYphbl, €CTECTBEHHO-Hay4YHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKITMOHAILHONW TPaMOTHOCTU OOydJarommxcs, GopMupyeMoi
IpU U3yYEHUU OMOJIOTHH;

MOHUMAHHE CYITHOCTH METOJIOB MO3HAHMS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH UCIOJIb30BaTh TMOJy4aeMble 3HAHMS JUIsl aHajiu3a W
OOBSICHEHUS SIBIICHUI OKPYXAIOIIEr0 MUpa U MPOUCXOJAIINUX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOUCHHUSI HAa OCHOBE HAay4yHBIX (DAKTOB U
UMEIOIIUXCS JaHHBIX C IeJIbI0 TIOTYYEeHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIHO MCMOIb30BaTh OMOJIOTUYECKUE 3HAHUS IS
penieHus npooJieM B peaibHbIX )KU3HEHHbBIX CUTYalUAX;

OCO3HAHHME LIEHHOCTH HAYYHOM JEATE€IbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO U UCCIEA0BATENIbCKYIO ACSITEIbHOCTh MHIUBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa3OBaHUIO |
caM000pa3oBaHNI0, K aKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUM TIO OMOJOTUU B
COOTBETCTBHH C KM3HCHHBIMHU MOTPEOHOCTSIMH.



METAINIPEAMETHBIE PE3YJIbTATDI

MeranpenMeTHble pe3yiabTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus»
BKJIIOYAIOT: 3HaYuMble 1Ji1 (OPMUPOBAHUS MHMPOBO33PEHUSI O00YUYaIOIINXCS
MEXIUCIUILUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC TMOHSTHS, OTPaKAIOIIUE
[EJIOCTHOCTh HAYYHOM KapTUHBI MHUpAa U CHenu(UKy METOJO0B IO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTHUs, SIBICHHUE, MPOIIECC,
CHUCTEeMa, Hay4HbId (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
uccieloBaHue,  HAONIOJIeHHe,  HM3MEpPEHHE,  OKCIEPUMEHT UM JPYrux),
yHUBEpCAJIIbHbIC Yy4eOHbIe JeWcTBUsS (TI03HABaTeIbHbIE, KOMMYHUKATHUBHBIC,

PETYISTUBHBIE), obecrieunBaromme dbopmupoBanue (GyHKIIOHATBHOU
IPAMOTHOCTH W  COLMAJIbHOM KOMIIETEHUMU OOYyYaIIIHUXCs, CIOCOOHOCTh
o0yyaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEKIUCIUTUTMHAPHEIE,

MHUPOBO33PEHUYECKUE 3HAHUA U  yHUBEpPCAIbHBIC ydueOHbIE JICWCTBHS B
IIO3HABATEIBLHOM U COLIMATIbHOM IIPAKTHUKE.

MeranpeaMeTHbie pe3yJbTaTbl OCBOCHHS TPOTrpaMMbl CpPEIHEro OOIIero
00pa30BaHus JIOJKHBI OTPaXKaTh:

OBaanenne YHHUBeEpPCATbHBIMHA Y4eOHbIMU M03HABATEJIbHBIMU
AeCTBUAMM:

1) 6azoBble JJIOrHYECKHE IeiiCTBUSI:

CaMOCTOATENTLHO  (OPMYJNHMpPOBAaTH W AKTyalIM3UpOBaTh  MpoOIieMy,
paccMarpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPHU OCBOCHUM 3HAHUW MTPUEMBI JIOTUYECKOI'O MBIIUICHUS
(aHanmu3a, CUHTE3a, CPaBHEHUs, KiI1acCU(pUKALMKU, 0000IEH ), pACKPbIBATh CMBICI
OMOJIOTUYECKUX TOHATUM (BBIIETATh UX XapaKTEpHbIE MPU3HAKU, YCTAaHABIIUBATH
CBSI3U C IPYTUMH MOHSTUSIMH);

OMpENENsATh LENU JACATEIbHOCTH, 3ajJaBasi MapamMeTpbl U KPUTEPUU HX
JOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl ACSITEIHLHOCTH C TOCTABICHHBIMHU LIEIISIMHU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS JUIsl OOBSICHEHUST (DAKTOB U SIBJICHUI
YKABOU IPUPOJBI,

CTPOUTH JIOTMUECKHUE PACCYXXJCHUS (MHIAYKTUBHbBIC, JIC€NYKTHUBHBIC, TIO
AQHAJIOTUM), BBISABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PaCCMATPUBAEMbIX
SBJICHUSX, (DOPMYJIUPOBATH BBIBOJIbI M 3aKIFOUCHUS;

MPUMEHSTh CXEMHO-MO/ICJIbHBIE cpeactBa IS MpeACTaBICHUS
CYILIECTBEHHBIX CBSI3€ U OTHOIICHUI B M3y4aeMbIX OMOJOTMYECKHUX OOBEKTax, a
TaKK€  MPOTUBOPEYMM  Pa3HOr0  pOAA,  BBIABIECHHBIX B Pa3JIMYHBIX
UH(GOPMAITMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh MJIAH PEIICHUS MPOOJEMBI C YYETOM aHaIM3a UMEIOLIUXCS
MaTepHUaJbHbIX U HEMATEepUaIbHBIX PECYPCOB;



BHOCUTH KOPPEKTHUBBI B JIEITEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIIM, OLIEHUBATh PUCKU MOCIEICTBUMN AEATEIbHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX  pEaIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aMMOJIEHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE IPU PEIIEHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEILCKIE TeHCTBHUA:

BJIa/IETh HAaBbIKAaMU y4e€OHO-UCCIIEI0BATENLCKON U MIPOEKTHOMN JAeSITeTbHOCTH,
HaBbIKAMHU  pa3pelieHus: npodjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITETILHOMY IOMCKY METO/I0B pPEUICHUS! TPAKTUYECKUX 3a]1a4, PUMEHEHHUIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

UCIIOJIb30BaTh pAa3WYHbIE BUABI JIECATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HaHMSI, €ro HHTEpPHpETalH, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Y4e€OHBIX
CUTYallUsIX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX U COLUAIBHBIX IPOEKTOB;

(opMupOBaTh HAYYHBIH THUI MBIIUICHUS, BIaJeTh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU TOHATUSIMU U METOJIAMU;

CTaBUTh M (HOpPMYIUpPOBATh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOM
JESITENbHOCTH U )KU3HEHHBIX CUTYalINAX;

BBISIBJISITE [IPUYMHHO-CJIEJACTBEHHBIE CBSI3M W aKTyaJIM3UpOBATH 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHUs, HaXOAWTh apryMEHThl IS J10Ka3aTelibCTBa
CBOMX YTBEP)KIICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBaTh IOJYYEHHbIE B XOJE€ pEUICHWs 3aJauyd pe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OILIEHKY HOBBIM CUTYyalUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIIATh LEJICHANIPABJICHHBIM MOUCK IEPEHOCa CPEACTB U CIOCOOOB
JeMCTBUSI B MPO(PECCUOHANBHYIO CPELY;

yMETh MEPEHOCUTh 3HAHUS B TO3HABATENBbHYI0 M MPAKTUYECKYIO OOIACTH
KU3ZHENEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00J1acTell;

BBIIBUT'aTh HOBBIE UJEH, MPEIIaraTb OPUTMHAIBHBIE MMOAXOJbl U PELICHMUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIEC PEILICHUS.

3) pabora ¢ nundpopmanmueii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMALUU (TEKCTE yueOHOIro
nocoOus, Hay4YHO-TIONYJIAPHOM JUTEpaType, OHOJIOTHUECKHX CJOBapsAX U
CIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B VHTEepHETE), aHaIU3UpPOBATh
MH(POpPMAIUIO pa3INYHbIX BUAOB U (POPM IpEACTaBICHUS, KPUTUUECKU OLICHUBATh
€€ JI0CTOBEPHOCTh U HENTPOTHUBOPEYUBOCTH;



(dbopMyIHpOBaTh 3aMpPOChl U MPUMEHSATh PA3IMYHBIE METObI MPHU MOUCKE U
orbope Ouonornueckort mHMOpPMaALMKM, HEOOXOIUMOM Il BHITTOJHEHUS Y4EOHBIX
3ajady;

OpUOOPETATh OMNBIT HCIOIb30BAHHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIIEHCTBOBATh KYJIbTYpYy aKTUBHOI'O MCIIOJIb30BAHUS PA3JIMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMaNbHYIO  (OpMY  TNpEACTaBICHUS
Ounonornyeckor uHpopmaluu (cxembl, rpaduku, TUarpaMMmbl, TaOIHIIbI, PUCYHKH
" [pyroe);

UCMOJb30BaTh HAy4yHBIA $3bIK B KadecTBE CpeAcTBa Mpu paboTe ¢
Ouoyornyeckor HWHGPOpMAIMEH: TPUMEHSATh XHMHUYECKue, (Qusnyeckue u
MaTEeMaTUYECKHUE 3HAKKM U CUMBOJIBL, (OpMysbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCIIONIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CMMBOJHUYECKHE  CpEACTBA
HATJISTHOCTH;

BJaJeTh  HABBIKAMU  pACIO3HABaHUS W 3alUTHl  WH(pOpMAINH,
UH(POPMAIIMOHHON 0€30MacHOCTH JTUYHOCTH.

OBJaieHUe YHUBEPCAJbLHBIMU KOMMYHUKATHBHBIMY /1I€CTBUSIMM:

1) o6menmue:

OCYULIECTBJISITh KOMMYHUKAILIMH BO BCEX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WJIM JUCKYCCHUU MO CYIIECTBY OOCYXJIaeMOW TeMmbl (YMEHHE 3a]1aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCUTEIHHO BBIMOJHEHUS MpeaiaraeMoi
3aJlauM, YYUTHIBaTh MHTEPECHl U COTJIACOBAHHOCTH MO3UIUN JPYIUX yYaCTHUKOB
JManora Wil JUCKYCCUN);

pacno3HaBaTh HeBepOalbHbIE CpEACTBA OOIIEHHS, MOHUMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HMKHOBEHHS KOHQIMKTHBIX CHUTYallUH,
YMETbh CMATYaTh KOH(QIMKTHI U BECTH MEPETOBOPHI;

BJAJETh PA3JMYHBIMU CIIOCOOaMHM OOUIEHUS U B3aWMOJECHCTBHUSA, MOHUMATh
HaMEPEeHUs JPYruX JIOJEeH, MPOSIBIATh YBAXKUTEILHOE OTHOUIEHUE K COOECETHUKY
U B KOPpeKTHOU (popme GopMyTUpoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJNICTB.

2) coBMeCTHAs eITeJIbHOCTh:

MOHUMATh M HCIOJIBH30BaTh MPEUMYIIECTBA KOMAHIHON M WHIAMBHUAYaJIbHOM
paboOTHI MPH PEIICHHH OMOJIOTMYECKOM MPOOIEeMbI, 000CHOBBIBATh HEOOXOAUMOCTD
OpUMEHEHUS TPYNIOBBIX (POPM B3aUMOECHCTBUS MIPU PELICHUN Y4eOHOM 3a1auH;

BBIOMpATh TEMATUKYy M METOJIbI COBMECTHBIX JIEUCTBHM C Y4y€TOM OOIIUX
MUHTEPECOB U BO3MOYKHOCTEMN Ka)/10T0 YieHa KOJIJIEKTHBA;

OpUHAMATh LEIM  COBMECTHOM  JEATENIbHOCTH, OpTraHW30BbIBaTh U
KOOPJMHUPOBATh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBIATh IUIaH JCHCTBUH,



pacupenensTh poi ¢ YYETOM MHEHHUM Y4YaCTHHUKOB, OOCYXJaTh pe3yibTaThl
COBMECTHOM paboTHl;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJA M KaXIOrO0 yYaCTHHKAa KOMaH[bl B
o0l pe3yabTar 1o pa3paboTaHHBIM KPUTEPUSIM;

Ipe/aaraTb HOBBIE NIPOEKTHI, OLEHUBAaTh WIAEHU C TIO3ULUUHA HOBU3HBI,
OpPUTMHAIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIITh TMO3UTUBHOE CTPATErMYECKOE IMOBEACHHE B PA3JIUYHBIX
CUTYaLMSIX, TPOSABIISTH TBOPYECTBO U BOOOpaKE€HUE, ObITh MHULIUATUBHBIM.

OBJyajieHNe YHMBEPCAIbHBIMHU PeryJaISTHBHBIMH 1eCTBUSMMU:

1) camoopranu3anusi:

UCTOJIb30BaTh OHOJOTMYECKHE 3HAHUS JJI1 BBIABICHUS MpoOOJeM M HX
pElIeHHs] B )KU3HEHHBIX U YY€OHbIX CUTYalUsIX;

BbIOMpaTh Ha OCHOBE OHMOJOTMYECKMX 3HAHWM IIEJEBbIE M CMBICIOBbBIE
YCTAaHOBKHM B CBOMX JEHCTBHAX M IOCTYIIKax IO OTHOUIEHUIO K JKMBOW IIPUPOZE,
CBOEMY 3JI0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYLIECTBIIATH IO3HABATEIBHYIO JIESITENBHOCTD, BBISBIATH
npoOJeMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/1aud B 00pa30BaTEIbHOMN
NEATENBHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJILHO  COCTABJISITH IUIAH PELICHHs MNpoOJeMbl C  y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U IIPEATOUTECHUM;

JaBaTh OLICHKY HOBBIM CUTYyalLUsIM;

paciupsTh paMKU y4eOHOI0 IIpeIMeTa Ha OCHOBE JIMUHBIX MPEINOUTEHU;

JIeJIaTh OCO3HAHHBIA BBIOOp, apryMEHTHUPOBATh €ro, OpaThb OTBETCTBEHHOCTh
3a pEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM HpyIHMLIUU B
pasHBIX O0JIACTAX 3HAHWM, TOCTOSIHHO TOBBIIMIATH CBOM 00pa3oBaTEeNbHBIN U
KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYAalUsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTb,
OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJA/JE€Th  HABbIKAMU  IIO3HABaTEJIbHOM  pediaexkcuu Kak  OCO3HaHUsA
COBEPINAEMBIX JEHWCTBHUM M MBICIUTEIBHBIX IIPOLECCOB, HX pE3YyJbTaTOB M
OCHOBaHUil, UCTHOIb30BaTh NPUEMBI PeIIEKCHH AJsl OLEHKH CUTYyalluH, BHIOOpa
BEPHOI'O PELICHNS;

YMETh OLICHUBAaTh PHUCKM W CBOEBPEMEHHO IIPUHUMATH PEIIEHUS IO HX
CHIDKEHHUIO;

OPUHUMAaTh MOTHBBI W apryMEHTBhl JPYIMX I@pU AaHAIN3E pPE3yJIbTaTOB
NEATEIbHOCTH;



3) npuHsiTHE CeOsl U APYTUX:

NPUHUMATH ce0sl, IOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHTbl JPYTrUX NPU aHalIu3e pe3yJbTaToB
NEeSATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIITUOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MHP C TIO3UIIUHU APYTOro YEIOBEKa.

HNPEIMETHBIE PE3YJIBTATBI

[Ipeamernbie pe3ynbrarbl ocBoeHUs nporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crieruduueckue st yaeOHoro npenamera «buomaorus»
Hay4YHBIC 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUI 10 OCBOCHUIO, HHTEPIIPETAIINHN U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATEILHOCTU MO MOJYYEHHUIO HOBOT'O 3HAHUS U
NPUMEHEHUIO 3HAHWUW B PA3JIMYHBIX YU4EOHBIX CHUTYaIMsX, @ TAaKKe B pealbHBIX
KU3HEHHBIX CUTYaIMsIX, CBSI3aHHBIX ¢ Owuonorueil. B mporpamme mpenMerHbie
PE3yNbTaThI MIPEACTABIICHBI IO TO/IaM 00yUYEHUSI.

[IpenMeTrHble pe3yiabTaThl OCBOEHUS ydeOHoro mpeamera «buomorus» ¢ 10
Kjlacce NOMKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUN O MECTE W POJU OUOJIOTUU B CUCTEME HAYYHOTO
3HaHUSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAYYHOM KApTUHBI MUpPa U HAYYHOTO MHMPOBO33PEHHUS, O BKJIaJ€ POCCUHCKUX U
3apyO€KHBIX yU€HBIX-OMOJIOTOB B pa3BUTHE OHOJIOTWH, (PYHKIMOHAIBHOU
rPaMOTHOCTH YEJIOBEKA JJIsl PEIICHUS KU3HEHHBIX 3a]1a4;

YMEHHE PacCKpbIBaTh COJEpKaHUE OMOJIOrMYECKUX TEPMUHOB U TOHSTHMA:
KU3Hb, KIJIETKA, OpraHu3M, MeTadonu3M (OOMEH BEIIECTB W TMpEeBpallcHUue
SHEPrUMr), TOMEOCTa3 (caMOoperyssiius), YpOBHEBasi OpraHU3aIUsl KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEAEHUE (PENPOIYKIIUS), HACTEICTBEHHOCTh, U3MEHYUBOCTD, POCT U
pa3BUTHE;

yMEHUE Wu3JlaraTh OHOJOTMYECKHE Teopuu (KJIETOUHAs, XPOMOCOMHas,
MyTallMOHHAsA, IIEHTpajbHAas JIOrMa MOJIEKYJsIpHOM Ouonoruu), 3akoHbl (I
Menpnens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 IeHTpax MHOrooOpasus u
MPOUCXOXKAEHUS KyIbTYpHBIX pacTenuit H. V. BaBuioBa), onpeaensiTh rpaHULIbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BIIAJI€Th METOJaMU HAYYHOTO MTO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMHUCAHUE KUBBIX CUCTEM, IMPOIECCOB W SIBIICHWI, OpraHu3alusi U IPOBEACHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIABIKCHUE  TUIMOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXJY MCCIEIyEeMbIMH BeJIMYMHAMHU, OOBSCHEHHE MOIYYEHHBIX
pEe3yJbTATOB, UCIOJIb30BAHHBIX HAaYYHBIX IMOHATHI, TEOPUH M 3aKOHOB, YMEHHUE
JienaTh BbIBOJIbI HA OCHOBAHUU MOJTYUYECHHBIX PE3YJIHTATOB;

YMEHHUE BBIACIATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPHUOT U
9yKapuoT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH



IPOLIECCOB: OOMEHa BELIECTB U IMPEBpAIICHUS] YHEPIrUU B KIETKe, (POTOCHHTE3A,
IUTACTUYECKOT0 M JHEPreTHYeckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meio3a,
OIJIOMIOTBOPEHUS, PA3MHOKEHUS, WHIUBUIYAIBHOTO Ppa3BUTUS  OpraHu3Ma
(oHTOTrEHE3);

YMEHHUE TPUMEHATh MOMyYEHHBIC 3HAHHS A OOBACHEHUS OMOIOTHYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl NIPUHATUSA NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KHU3HU C LeJblo oOecrieueHuss 0e30MacHOCTH CBOETO 3/J0pPOBbS U 3/10POBbS
OKpPYXAaIOLUX JI0AeH, COOMI0IEHU HOPM IPaMOTHOI'O MOBEICHUS B OKpYKarouei
NPUPOTHON Cpeae, MOHMMAaHHE HEOOXOJUMOCTH WCIONb30BaHUS JTOCTHKEHHIM
COBpEMEHHOW  Oumojmoruu U OMOTEXHONOTUM /I PalMOHAIBHOTO
IPUPOOTIONb30BAHMS,

YMEHHE pellaTh OJJIEMEHTapHbIE TEHETHYeCKHe 3a7aud Ha MOHO- W
TUTHOPUAHOE CKpEIIMBaHUE, CIICITUIEHHOE HACIeJOBaHUE, COCTAaBJISATH CXEMBbI
MOHOTHOPUTHOTO CKPEUIMBAHUS JJIA MPECKa3aHUsl HACIEAOBaHUSI MPU3HAKOB Y
OpPTaHU3MOB;

YMEHHUE BBINOIHATh JA0OPATOPHBIE U MPAKTUUYECKUE pabOThI, COONIOAATH
npaBujia Ipu padbore ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTUYECKH OIICHMBAaTh M HWHTEPIPETUPOBATh HUHQPOPMAIIUIO
OMOJOTMYECKOr0  COJAEPKAHMSI, BKIIOYAIONIYIO IICEBIOHAYYHbIE 3HAHUS W3
pa3IMYHBIX UCTOYHUKOB (CpPEeICcTBa MAacCOBOW MHGOpPMAIIUHU, HAYIHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKUE aCIEeKThl COBPEMEHHBIX HCCJIEIOBAHUI B OHOJIOTHUH,
MeIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO37aBaTh COOCTBEHHBIC IHMCHMEHHBIE M YCTHBIE COOOIICHUS,
000011ast 6MOJIOrHYECKy0 MHGOPMAILIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHIATUIHBIN arnmnapaT OMOJIOTHH.

[IpenmeTHbie pe3yabTaThl OCBOEHUsI yueOHoro mpeamera «buonorus» ¢ 11
Kj1acce NOJKHBI OTPAKATH:

c(hOpMHPOBAHHOCTh 3HAHUWA O MECTE U POJU OUOJIOTUU B CHCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHHMU COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpPAa U HAyYHOI'O MHPOBO33PEHHUSA, O BKIAJEC POCCHICKUX H
3apyO€KHbIX Y4YEHBIX-OMOJIIOrOB B pa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa ISl pEHICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpBIBATh COJEpKaHHE OMOJOTMYECKHX TEPMHUHOB W TOHSTHMA:
BUJI, TIOMYJISINS, TeHOGOH/I, SBOIONHNS, NABIKYITUE CUIBI ((PaKTOpHI) IBOIIOINH,
IPHUCIIOCOOJIEHHOCTh OPraHu3MOB, BHUI000PA30BaHUE, HKOJIOTMYECKUE (DAKTOPHI,
HKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, PEAYLEHTbl, LeNd MUTaHUs,
IKOJIOTHUECKas MUpaMuaa, OroreoreHos, onocdepa;

yMEHHE WH3JIaraTh OHOJIOrMYecKHe Teopuu (dBONIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHMYECKash TEOpHsl DSBONIOIHH), 3aKOHBI W 3aKOHOMEPHOCTH



(3aponpimeBoro cxoactea K. M. Bapa, depenoBaHusi riaBHBIX HaIpaBICHUN U
nyreit sBomonuu A. H. CesepiioBa, yuenus o 6mochepe B. U. BepHanckoro),
ONpENIENATh I'PAHULIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMAM,;

YMEHHE BIIAJ€Th METOJAMHU HAYYHOr'O MTO3HAHMS B OMOJIOruu: HaOIIOICHHE U
ONMCAHNE KUBBIX CUCTEM, IPOLIECCOB W SIBJIICHWM, OpPraHU3alUs U IPOBEACHUE
OMOJIOTMYECKOr0  AIKCIIEPUMEHTAa,  BBIIBI)KEHHE  TUIIOTE3bl,  BBISBICHHUE
3aBUCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMHU, OOBSICHEHHE IMONYyUYEHHBIX
pe3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOPUM U 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHBIE MpPHU3HAKU CTPOCHMSI OMOJOTrHYECKHUX
OOBEKTOB: BHIOB, MONYJALMA, NPOAYLEHTOB, KOHCYMEHTOB, pPEIYLEHTOB,
OMOreoleHO30B M JKOCHUCTEM, OCOOEHHOCTH MPOIECCOB: HACJIEICTBEHHON
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pA30BaHUS, MPUCIOCOOIEHHOCTH
OpPraHU3MOB, JEUCTBHS DKOJIOTMYECKUX (PAKTOPOB Ha OpraHU3Mbl, IMEepeHoca
BEUIECTB M IOTOKAa JYHEPrUM B HKOCUCTEMAX, AHTPONOIEHHBIX W3MEHEHHH B
AKOCHCTEMAaX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB UM OHUOr€OXMMHUYECKHUX
IIUKJIOB B Onocdepe;

YMEHHUE NPUMEHSATh MOJYyYEHHbIE 3HAHMS Al OOBSACHEHUS OMOJOTMYECKUX
IIPOLIECCOB M SIBJICHUM, JUISl NPUHATHSA NMPAKTUYECKUX PEIICHUN B ITOBCEIHEBHOM
KU3HU C LEIbl0 oOecnedeHus: Oe30MacHOCTH CBOErO 370pPOBbS M 370POBbS
OKPYXAIOIIUX JII0eH, COOMI0IEHHsT HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJHONW Cpele, MOHMMAaHHE HEOOXOJUMOCTH HCHOIb30BaHUS JTOCTHKEHUIM
COBPEMEHHOW OMOJIOTMH JIJIsl PALIMOHATIBHOI O IPUPOI0II0Ib30BAHNUS;

YMEHHUE peliaTh 3JIeMEHTapHble OMOJIOTMYECKUE 3a]]a4H, COCTaBISATh CXEMbI
NepeHoca BEIECTB U SHEPTUU B SKOCHUCTEMaXx (1IeTH MUTAHMUS);

YMEHHUE BBIMIONHATH JTAOOPATOPHBIE U TPAKTUYECKHE PabOTHI, COONIOAATH
npaBuiia Mpu padoTe ¢ yueOHBIM U TaOOPaTOPHBIM 000PYyI0BAHUEM;

yMEHUE KpPUTHUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATh HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP)KAaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHKOB (CpEeICcTBa MAacCcOBOW MHGOpPMAIIUU, HAYYHO-TIOMYJISIPHBIE
MaTepHalibl),  paccMaTpuBaThb  I[JIOOAJbHBIE  3KOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

yMEHHE CO03/1aBaTh COOCTBEHHBIE IMCHMEHHBIE M YCTHBIE COOOIICHUS,
00001mass GMOTOTMYecKy0 HHPOPMAIUIO W3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh NOHATHIHBIN anmnapaT OMOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

depepanbHasa paboyana nporpamma | buonorua. 10—11 knaccbl (6a308Bbiit

10 KJIACC
Haumenosanue
Ne i/ KommuaecTBo (OCHOBHBIE BUIBI J€ITEIILHOCTH
[pa3iesioB U TEM [IporpaMMHO€E coaepKaHue
JacoB 00y4aroIuxcs
yueOHOro npeamera
Tema 1. BuoJsiorns kak Hayka
1.1 buonorwus B cucteme 1 buonorus kak Hayka. CBs3u Ouonoruu ¢ [PackpbeiBaTh copep’aHue TEPMUHOB U
HayK OOIIIeCTBEHHBIMU, TEXHUYECKUMU U MOHATUI: HAYYHOE€ MUPOBO33PECHHUE,
IPYTUMU €CTECTBEHHBIMHU HAYKAMU, Hay4dHas KapThHa Mupa, Hay4HbIU MCTO/,
drtocodueii, penurueii, STHKOI, TUIIOTE3a, TEOPUS, METOABI UCCIIEIOBAHUS.
ACTETUKOM U ripaBoM. Posbs Guonorun XapakTepu30BaTh OHONOTHIO KaK HAYKY,
B (hOPMUPOBAHMM COBPEMEHHOH Hayunoii °° MECTO M POIIE CPCIM Ipyrix
€CTECTBEHHBIX HayK. [lepeuncisaTe
KapThHbl Mupa. CucremMa OMOJIOrMYECKUX
pasiesibl OMOJIOTUU B COOTBETCTBUE C
HayK.
YK 00BEKTAMH U3yUEHHUS.
Hemoncmpayuu: HaspiBaTh BaxkHEHIINE OTPACIIH
I lopmpemuwi: Y. [lapBun, I'. Mennens, H. .
e K v ® K OMOJIOTMYECKUX 3HAHUH U 3a]1a4H,
. Konbnos, JIx. Yorcon u ®@. Kpuk. .
1108, /1 P crosiiue nepen ouonorueit XXI B.
Tabnuywl u cxemol: «MeTOIBI TIO3HAHUS
PKUBOU TTPUPOABD)
1.2 Mertoasl mo3HaHUS 1 MeToabl MO3HAHUSA )KUBOU HPUPOIBI PackppiBaTh conep:kaHue TEPMUHOB U

PKUBOM IIPUPOBI

(HabsroAeHUE, SKCIIEPUMEHT, OITMCAHHUE,
M3MepeHue, KiaccupuKaims,
MOJICITUPOBAHUE, CTATHCTHYCCKAS
00paboTKa JJaHHBIX ).

/lemoncmpayuu:

[MOHSTUN: HAYYHbIA METOJ, METOJIbI
HCCIICIOBAHMSI.

XapaKTepru30BaTb OCHOBHBIE METO/IbI
MMO3HAHUS YKUBOM IPUPO/IBI: HAOIIOICHUE,

DKCIIEPUMEHT, ONMCaHue, U3MEPEHUE,
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Tabauywl u cxemol: «MeTOIBITIOZHAHUS
PKHUBOU TIPUPOABI».

Vlabopamopubvie u npakmuyecKue
pabomul:

[Ipaktuueckas padota Ne 1.
«Mcnonb30BaHme pa3InYHbIX METO0B
MPU U3yUYCHUN OMOJIOTMYECKHUX
00BEKTOBY

KjaccuuKaius, MoJIeTMPOBaHUE,
cTaTUCTHUYECKas 00pabOTKa TaHHBIX

HToro 4yacoB 1o teMe

2

Tema 2. 7KuBble cuCTEMBI M X OPraHU3aIl

s

2.1

buosornueckue
CHCTEMBI, ITPOLIECCHI
U UX U3y4YCHUE

1

"Kusbie cucTeMbl (0MOCHCTEMBI) KakK
MpeaMeT U3y4yeHus: OUOJIOTHH.
OTau4ue )KUBBIX CUCTEM

OT HEOPTaHWYECKOU ITPUPOIBI.
CBolicTBa OMOCUCTEM U HX
pa3zHooOpasue.

YpoBHU OpraHu3aii OMOCUCTEM:
MOJIEKYJISIPHBIN, OPTaHOUTHO-
KJIETOYHBI, OPTaHU3MEHHBIN,
MONYJISIIUOHHO-BUIOBOM,
HKOCUCTEMHBIH (OUO-T€OLIEHOTHIECKUT),
orochepHbIi.

Hayku, nzydatomiye 6MoCUCTEMbl
Ha pa3HbIX YPOBHSIX OpraHU3alUu.
/[emoncmpayuu:

Tabnuywl u cxemovl: «OCHOBHBIC
MMPU3HAKU KU3ZHN», Y POBHU

PackpeiBaTh conep:kaHue TEPMUHOB U
NOHATUI: cUCTEMa, OMOIOrnYecKas
CHUCTEMA, DJIEMEHTBI CUCTEMBI, CTPYKTYpa
OHOCUCTEMBI, CBOMCTBA )KUBBIX CHCTEM,
0OMEH BEILECTB, PA3MHOKEHUE, POCT,
pa3BUTHE, HACIEACTBEHHOCTb,
M3MEHYUBOCTD, Pa3IpakUMOCTb,
YHEPIrO3aBUCUMOCTb, YPOBHHU
OpraHu3alyu Ku3HU (OHocucTeMm).
XapaKkTepru30BaTh NPUHLHUIIBI
OpraHu3ai OMOCUCTEM: OTKPBITOCTb,
BBICOKAsl YIIOPSAOYEHHOCTb,
CaMOpETYJISLINS, UEPAPXUUHOCTD.
[lepeuncnsaTh yHUBEPCAIBbHBIE CBOMCTBA
PKUBOT'O: €IMHCTBO XUMHUYECKOTO
COCTaBa, Pa3ApakKUMOCTh, JBUKCHUE,

roMeocTa3, poCT U pa3BHUTHUC,
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OpraHU3aLUN )KUBOU IPUPOIBD».
Mopnens monekynsl JJHK

HACJICICTBEHHOCTh, U3MCHYHBOCTb,
ABOTIONHS (TIPHCIIOCOOICHHE

K MU3MCHSIIOIIUMCS YCIIOBHSIM).
[IpuBOAMTH MPUMEPHI OMOCUCTEM
Pa3HOTO YPOBHS OpPTaHU3AIUHU U
CpPaBHUBATH MPOSIBIICHUS CBOMCTB
PKMBOT'O Ha Pa3HBIX YPOBHSX.
XapaKkTepru30BaTh OCHOBHBIE ITPOIIECCHI,
MIPOTEKAIOIINE B OMOCUCTEMAX
0OMEH BEILIECTB U MPEBPAIICHHC
YHEPTUH, CAMOBOCITPOU3BEICHNE,
CaMOpPETYJISIHNS, PAa3BUTHE.
Coburonath nmpaBuiia GEperHOTO
OTHOILICHHUS K KHBOU MPUPOJIE

I Toro yacoB mo TeMe

1

Tema 3. XuMnuyeckuii COCTaB U CTPOEHHE KJIETKHU

3.1

XMMHUYECKHN COCTaB
KJeTku. Bona u
MHUHEPAIbHBIE COIU

1

XUMHUYECKHI COCTaB KJICTKH.
XHUMHUYECKHUE BJIEMCHTHI:
MaKpO3JIEMEHThI, MUKPO3JIEMEHTHI.
Bopaa n MuHEepabHbIE BEIIECTBA.
DYHKIUKU BOJBl U MUHEPATIBHBIX
BEILIECTB B KJeTke. [lognepxanue
OCMOTHYECKOro OajraHca.
/[emoncmpayuu:

/[uacpammul: «PactipeneneHue
XAMHAYECKHUX 3JIEMEHTOB B HEXKMBOM
npupojie», «PacnpeneneHne XuMUIeCKUX

PackppIBaTh copiepKaHue TEPMUHOB H
MOHSITHI: 2JIEMEHTbI-OHOTE€HbI,
MaKpO3JIEMEHTBI, MUKPOJJIEMEHTHI;
MUHEpaJIbHbIE BEIIECTBA, MOJIEKYJIa
BOJIBI KaK JIUIOJb, BOJIOPOIHBIC CBS3H;
ruapodIbHbIC U THAPOGOOHBIC
BEIIIECTBA.

Jloka3pIBaTh €UHCTBO 3JICMEHTHOTO
coCTaBa KaK OJTHO M3 CBOWCTB KUBOTO.
PacripenenaTb XUMUYECKHAE DTIEMEHTHI

10 I'pyI1iriamM B 3aBUCUMOCTH
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AIIEMEHTOB B )KUBOU IPUPOJIEN.
Tabauywl u cxemvi: «Ilepuognueckas
TabJINIA XUMUYECKUX SJIEMEHTOBY,
«CTpOEHUEMOIEKYJIBI BOJIBI»

OT KOJIMYCCTBCHHOI'O IIPCACTABUTCIILCTBA
B OPraHHU3MC; XapaKTCPU30BaATh POJIb
OTACJIBbHBIX JJICMCHTOB.

BbISBIATE CBS3b MCXKJy COCTAaBOM,

CTPOCHUCMMOJICKYJIBI XUMHUYCCKOI'O
COCIUHCHU U €T0 (I)YHKI_[I/UIMI/I B KJIICTKC

3.2 benku. CoctaB u benku. CoctaB v CTpOeHHE OEITKOB. PackpbIBaTh cofiepaHue TEPMUHOB U
CTpOeHHE OENIKOB AMHHOKHCIJIOTBI — MOHOMEpPHI OEIKOB. NOHSITHI: O€JIKH, TOJIUMEPBI, MOHOMEPBI,
He3zameHumbie U 3aMEHUMBIE AMUHOKHUCJIOTHI, IENTUAHAS CBS3b,
AMUHOKHUCIOTBI. AMUHOKHUCIOTHBIN MOJIUIIENITU/L, ICHATYPALIHS.
coCTaB. YPOBHU CTPYKTYpPbI OCIIKOBOM XapakTepu3oBaTh OCIKU KaK KJIacc
MOJIEKYJIbI (IIE€pBUYHAS, BTOPUYHA, OpPraHUYECKUX COECIUHEHU;
TPETUYHAs U YETBEPTUYHAS CTPYKTYpa).  [KIACCH(PHUIIMPOBATH UX IO CTPOCHHUIO
XHUMHYECKHE CBOMCTBA OEITKOB. (rnoOyinapHble U GUOPHILISIPHBIE OENKN),
buonornueckre pyHKIUU OEIKOB. MEePEUnCIIATh U XapaKTepU30BaTh
/[emoncmpayuu: byHKIIMU OEIKOB
Tabauywl u cxemvi: «CTpoeHUE
MOJIEKYJIbI O€TKa.
Obopyodosanue: CBETOBOH MUKPOCKOTII,
MUKpOTIpEnapaThl
3.3 [DepMeHTHI — DepMeHTHI — OMOTIOTUYECKHE PackpbiBaTh conep:;kaHue TEPMUHOB U
OHoNornyecKue KaTaau3aToOPLL. NOHSITUI: PEPMEHTBI, AKTUBHBIN LIEHTP,
KaTaIu3aTophbl Ctpoenne GpepMeHTa: aKkTUBHBIN IEHTP,  CYOCTpaTHas CIeUU(pHUYHOCTS,

cyOcTpaTHasi cienupuIHOCTb.
KodepmenTsl. BuraMuHbL
OTnuuusa hepMeHTOB

OT HCOPIraHMYCCKUX KaTaJINn3aTOPOB.

KO(EepPMEHTBI, OCITKHU-aKTUBATOPBI U
OEeNTKU-UHTUOUTOPBI.
Yka3bIBaTh OTIINYUS (DEPMEHTOB

OT HCOPraHUYCCKHUX KaTaJINu3aTOPOB.
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/lemoncmpayuu:

Tabauywvl u cxemwvr: «CTpoeHue
bepMeHTay.

Obopyoosanue: 000pyIOBaHUE
11l TIPOBEJCHUST HAOJIOICHUIM,
M3MEPEHNH, DKCIIEPUMEHTOB.
JIabopamopubvie u npaKkmuyeckue
pabomul:

JlaGoparopnas padora Ne 1. «3yuenue
KaTaJIMTHICCKON aKTUBHOCTH
(bepMEHTOB (Ha MPUMEPE AMHJIA3bI
WU KaTajiasbl)»

OOBACHATH POJIb PEPMEHTOB

B (DYHKIITMOHUPOBAHUU KUBBIX CUCTEM,
B MPOMBIILJICHHOCTH, B MEAUIIMHE,

B MIOBCEIHEBHOM >KM3HU Ye€JIOBEKa

3.4

YrneBoasl. JIunnasl

YT1eBoIbl: MOHOCAXapu bl (TITFOKO3a,
pubo03a 1 Ae30Kcuprod03a), Tucaxapuasl
(caxapo3a, JJaKT03a) U MOJIUCAXAPUIBI
(kpaxmai, TJIIMKOI€H, LEeJUTI0I03a).
buonorndyeckre PyHKITUU YTIE€BOIOB.
JIMmu Bl TPUTITUIICPUIHI,
hochoaUUIBI, CTEPOUIBI.

buonorndyeckre GyHKIIMHA TUTTHIOB.
CpaBHeHHUE yTJIEBOJIOB, OEIKOB U
ITATIMI0B KaK HCTOYHUKOB SHEPTHUH.
/lemoncmpayuu:

Tabnuywvl u cxemol: «YTIACBOIBIY,
«JIumuaaen.

Obopyoosanue.: 000pyI0BaHNE

['uapodunbHO-THAPO(YOOHBIE CBOMCTBA.

PackpbIBaTh copiepKaHue TEPMUHOB U
MOHSITHI: YTIIEBOABI, MOHOCAXaPHIHI,
ncaxapuibl, OJIUCaXapuIbl, TITIOK03a,
prbo3a, 1e3okcupudo3a, caxaposa,
MaKTO3a, MaJIbTO3a, IEJUTI0N03a
(k1eT4aTka), Kpaxmall, TJIMKOTeH;
ITUATIA]IBI, TPUTTULEPUIbI (GKUPBI, Macia),
(doconunuasl, CTEpOUIBI.
XapakTepu30BaTh YIII€BObI, TUTUIbI
KaK KJIACC OPTraHMYECKHUX COEIMHEHUM.
KiaccudummpoBath yriaeBoabl U JTATTHABI
110 CTPOCHUIO; IEPEUUCIATh (PYHKITUU
YIJIE€BOAOB U JTUMUIOB.

CxeMaTudecku u300paxxaTb CTPOCHUE

MOJICKYJI YTJICBO/JIOB, JIMITUIOB
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7151 TIPOBEICHUST HAOII0/ICHU,
M3MEPEHUM, IKCTIEPUMEHTOB

3.5 |HyxienHoBbie Hykneunossie kuciotsl: JJHKu PHK. PackpeiBaTh conep:kaHUE TEPMUHOB U
KHCI0Tbl. ATD HyxiieoTnibl — MOHOMEDHI MOHATUMN: 1€30KCUPUOOHYKICMHOBAS

HYKJIEMHOBBIX KUCJIOT. CTpOeHue u kucnora (JJHK), pubonykiennoBas

¢dbynkun JTHK. Ctpoenne u Gpynkunu kuciora (PHK), nykieorun,

PHK. AT®: crpoenue u QyHKIIUH. [MOJIMHYKJICOTUIHAS LT

/lemoncmpayuu: (MOJMHYKJIEOTHU/T), KOMILUIEMEHTAPHOCT,

[ lopmpemuwi: JIx. Yorcon, @. Kpuk, dbyukuuu JIHK (xpanenue u nepenava

M. Yunkuuc, P. ®paHkiuH. HACJICJCTBEHHOM MH(POPMAIUHU); BUIBI

Tabauyvl u cxemvi: PHK (undopmarmonnasi, TpaHCTIOpTHAS,

«Hyxnennosbie kucnotsl; JJHK», pubocomanbHas); aaeHo3uHTpudocdar

«buocunres 6enkay, «Ctpoenue Mmonekyibl(ATd), makposprudeckas CBSI3b.

ATD». XapakTepu3upoBaTh HYKJICUHOBBIE

Obopyoosanue.: CBETOBOI MUKPOCKOII, KHCJIOThI KAaK XUMHUYECKHUE COETMHEHUS U

MUKpOITpenaparsbl HOCHUTEJW HACJIeICTBEHHOW UH(DOpMAIHH.
OTmeuaTh 0COOEHHOCTH CTPOCHUS
MOJIEKYJT HyKJIenHOBBIX KuCIOT (JIHK,
PHK) u ATO.
CxeMaTudecku u300pakaTh CTPOCHUE
HYKJICOTUJ0B, MOJIEKYJI HYKJIEMHOBBIX
kucior, ATD

3.6 |[Hcropus u MeToabI [{uTonorus — Hayka O KJIETKE. PackppiBaTh conep:kaHlE TEPMUHOB U

W3YUYEHUS KIIETKU.
Knerounas teopus

KiierouHasi Teopust — mpumep
B3aMMOJICUCTBYS UEH U PaKTOB

B HAYYHOM ITO3HAHUU.

MMOHSTHM: KJIIETKA, IMTOJIOTHS;
PACKpBIBATh COAEPKAHUE MOJIOKECHUN
KJIETOYHOW TEOPHH.
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MeTo1bl U3YyUEHHUS KIIETKHU.
/lemoncmpayuu: [lopmpemeor:

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

M. llneinen, K. bap, P. Bupxos.
Obopyodosanue: CBETOBOW MHUKPOCKOII,
MUKPOIIPENapaThl PpACTUTEIbHBIX,
PKUBOTHBIX MOAKTEPUATIbHBIX KJIETOK;
PUCYHKH ¢ MUKpodoTorpadusimu
KJIETOK, TMIOJY4YE€HHBIE C ITOMOIIIBIO
CBETOBOI'0 U 3JIEKTPOHHOI'0 MUKPOCKONa

[lepeuncnarh U XapakTepU30BaTh
OCHOBHBIC METOIbI U3YYCHHS KIICTKH:
(MpUrOTOBJIEHUE CPE3OB,

OKpaIIvBaHUE, MUKPOCKOITMPOBAHNE,
[eHTpUuPyrupoBaHue, KyJIbTUBUPOBAHNE
KJICTOK M TKaHEH)

3.7

Kierka
KaK [[€JIOCTHAS
SKUBasg CUCTEMA

KileTka KaK LeJT0CTHAs KUBAsI CUCTEMA.
OOmIMe MPU3HAKY KIETOK: 3aMKHYTast
HapyxHast MeMOpaHa, mosiekysbl JJHK
KaK F€HETUYECKUH ammapar, cucrema
cuHTe3a Oenka. TUIbI KJIeTOK:
DYKAPUOTUYECKAS U IIPOKAPUOTUYECKASL.
OCOOEHHOCTH CTpOCHUS
MPOKAPUOTUYECKOUN KIIETKHU.

Kinerounas crenka 6aktepuil. CTpoeHue
PYKAPUOTUYECKOU KiIeTKU. OCHOBHBIE
OTJINYWSA PACTUTENIBHOM, dKUBOTHOW U
rpuOHOi K1eTku. [loBepXHOCTHBIE
CTPYKTYpBI — KJIETOUHAs CTEHKA,
[IIMKOKAITUKC, UX (PYHKIIUH.
[1na3zmaTuueckasiMmeMOpaHa, ee CBOWCTBa

1 QyHKITUH.

PackpbiBaTh coiep>kaHne TEPMUHOB U
MOHATUIN: KJIIETKU (9yKapuOTUYECKas,
pOKapUOTHYECKas ), IJIa3MaTHIecKas
MeMOpaHa (T1a3MaieMMa ), TITUKOKAITUKC,
TPAHCIIOPT BEUIECTB (ITACCUBHBIM,
AKTUBHBIN), HTOIHUTO3 ((aronuTos,
UHOLIMTO3), SK30LUTO3, KIETOYHas
CTEHKa, HYKJICOUI.

CpaBHUBATh MEXKY COOOM
DYKapUOTHYECKUE U MTPOKAPUOTHIECKHE
KJIETKH; OTMEYATh CXOJICTBO U PA3INUHS
B CTPOCHUHU KJIETOK OaKTepuid, )KUBOTHBIX,
[pacTeHuil U rpudOB
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/lemoncmpayuu:

I[lopmpemui: A. JleBenryk, P. I'yxk,

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

P. Bupxos.

Tabauywl u cxemwvr: «CTpoeHHE
PYKAPUOTUYECKOU KIETKN», «CTpoeHUE
PKUBOTHOM KIJIETKN», «CTpoeHUE
PacTUTENBHOMU KIIETKN», «CTpoeHne
MTPOKAPUOTUUECKON KIIETKI.
Obopyoosanue. CBETOBON MUKPOCKOTI,
MUKPOIIpENapaThl pAaCTUTEIbHBIX,
PKUBOTHBIX M OaKTEPUATbHBIX KJIETOK

3.8

Ctpoenue
DYKAPUOTHYECKOMN
KIICTKH

[{uTorasma u ee OpraHou/IbI.
OnHOMEeMOpaHHbIE OPTAaHOUIBI KIIETKU:
DIIC, anmapat ['onbaxu, TM30COMBI.
[TomyaBTOHOMHBIE OPraHOU bl KIETKHU:
MUTOXOH/JIPUH, TUTACTUIBI.
[IporcxoxaeHne MUTOXOHAPUNA U TUTACTH/I.
Bunaber miactun.

HememOpaHHbIE OpraHOUIBI KIETKH:
pUOOCOMBI, KJIETOUHBINA IIEHTD,
[EHTPUOJIU, PECHUYKH, )KT'YTHKH.

D YHKIIMA OPraHOUIOB KJIETKHU.
BxirroueHust.

Anpo — perysTOpHBIN [IEHTP KIETKHU.
Ctpoenue szpa: sjiepHas 000JI04Ka,

KapuoIiliadMa, XpOMaTHuH, AAPBIIIKO.

PackpbiBaTh conep:kaHue TEPMUHOB U
MOHSITUN: ITUTOIUIa3Ma, OPTaHOUIbI,
sHoIazMarudeckascers (O11C),
arnmapat [ oJb/KU, TU30COMBI, BaKyOJIb,
MUTOXOHJIPUH, TUTACTUIBI (XJIOPOILIACTHI,
XPOMOILIACTHI, JICHKOIIACThI), pUOOCOMBI,
MUKPOTPYOOUKH, KIETOYHBIN IIEHTP
(LIeHTpoCcoMa), pECHUYKH,

KT'YTUKU, BKIFOUEHUS, PO, sACpHAs
000J104Ka, Kapuoria3mMa, XpOMaTHH,
SIIPBIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHHUE 3YKAPUOTUUECKOMN
KJIETKU 110 U300pakKeHUsIM U

Ha MUKpOIIpenaparax;
KJIACCU(UITMPOBATH OPTaHOUIBI
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XpomMocoMbl. TpaHCIIOPT BEIIECTB B
KJIETKE.

/[emoncmpayuu:

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

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

P. Bupxos.

Tabauywl u cxemor: «CTpoeHUE
HYKAPUOTUUYECKOU KIETKN», «CTpoeHUE
PKUBOTHOM KJIETKN», «CTpOEHHUE
pacTUTENbHOU KIIeTKn», «CTpoeHue
MPOKAPUOTUYECKOU KIETKU,
«CTpoeHue sapa KIETKN.
Obopyoosanue. CBETOBOW MUKPOCKOII,
MUKPOIIPENapaThl PpaCTUTEIbHBIX U
"KUBOTHBIX KJIETOK.

Jlabopamopubvie u npakmuyeckue
pabomul:

Jlabopatopnast pabota Ne 2. «3ydenne
CTPOCHHUS KJIETOK PACTEHUM, ’KUBOTHBIX U
OakTepuii Mo MUKPOCKOIIOM Ha TOTOBBIX
MUKpPOIIpEnapaTax U UX OMHUCAHHUE)

B 3aBHCHMOCTH OT OCOOEHHOCTEHN MX
cTpoeHus (0lTHOMEMOpaHHbIE,
NByMeMOpaHHbIE, HEMEMOPaHHbIC);
ONKCHIBATH (PYHKITUU KAXIAO0TO
OpraHoM/1a B KJIETKE.
XapakTepu30BaTh KJIIETOYHOE AJIPO KaK
MECTO XpaHEHHUs], epeaaun (yIBOCHHE
XPOMOCOM) U peann3ainuu
(TpaHCKpUIILIKA) HACIEACTBEHHOM
MHGOpPMAIIUU KIETKH.

[lepeuncnaTh U ONUCHIBATH KOMITOHEHTHI
saapa U uX QpyHKUIUU;

CxeMaTH4YHO U300pakaTh CTPOEHUE
[PACTUTENBHON U KUBOTHOU KIIETKH.
OOBACHATH OMOJIOTHYECKOE 3HAYCHUE
TpPaHCIIOPTa BEIIECTB B KJIETKE

M TOro 4acoB mo Teme 8

Tema 4. 7KuzHenesiTeJIbHOCTDb KJIETKHU

4.1 |(OOMeH BeIecTB. 2 OOMeEH BEIIECTB, UM META0OJIM3M. PackpbiBaTh cojiepkaHUE€ TEPMUHOB U
[nactuueckuii AccuMuianus (IIaCTHYECKU OOMEH) U [MOHSATUM: OOMEH BEIECTB U
o0MeH. DOTOCHHTES. MTACCUMIITSAIS (SHEPTETUICCKHMA MpeBpaIeHue YHEPTUU (METa00IHN3M),
X eMOCHHTE3 00MEH) — JIB€ CTOPOHBI €TUHOTO ACCUMUJISIINS, TUTACTUIECKUNA OOMEH,

38




depnepanbHan paboyasa nporpa

Mma | Buonorus. 10-11 knaccobl (6a3oBbii

mpoiiecca Merabonusma. Ponb 3aKoHOB
COXpaHEHHUS BEUIECTBA U SHEPTUU

B MOHMMaHWUU MeTabonu3ma. Turbl
oOMeHa BENIeCTB: aBTOTPOMHBIN U
rerepoTpodHbiit. Poibs hepMeHTORB B
oOMEHE BEIIEeCTB W TMPEBpaICHUN
DHEpruu B KiieTke. DOTOCHHTES.
CBeroBasi 1 TeMHOBas! (hazbl
dotocunTesa. Peakunu ¢porocunTesa.
DdbekTUBHOCTD (POTOCHHTE3A.
3HayeHue (HOTOCHUHTE3A Il )KU3HU HA
3emuie. Biusinue ycioBuii cpesibl

Ha (DOTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €T0
MPOJIYKTUBHOCTU Y KYJIbTYPHBIX PaCTCHUH.
XeMOCHHTE3. XEMOCHUHTE3UPYIOIINE
OakTepuu. 3HAUEHUE XEMOCHUHTE3a

IJ1S1 AKU3HU Ha 3eMuie.

/[emoncmpayuu:

Ilopmpemuwi: K. A. Tumupsses.
Tabauyvt u cxemwvi: «XJIOPOIIACTY,
«DoTtocuHTE3»

TTUCCUMUIISIIINS, SHEPTE€TUYECKUI OOMEH,
dboTocunTe3, PoTONINU3,
dbochopuupoBaHue, IEPEHOCTUK
MIPOTOHOB, XEMOCHHTE3.

OrmuceiBaTh (HOTOCUHTE3, MPOIIECCHI,
POTEKAIOIINE B CBETOBOWM M TEMHOBOM
baze.

BbISIBASI TS IPUYUHHO-CIIEACTBEHHbIC
CBSI3U MEX]1Y IOTJIOIEHUEM COJTHEYHOMN
SHEPIUH XJIOPOPUILIOM U CUHTE30M
Mosiekyn ATO.

CpaBHUBATH UCXO/IHBIC BEIIECTBA,
KOHEUYHBIE TPOIYKThI M YCIIOBUS
[TPOTEKAHUSA PEAKIIUN CBETOBOMN U
TeMHOBOU (a3bl (HOTOCHHTE3A;
CpaBHUBATh (POTOCHHTE3 U XEMOCHHTE3.
OrneHnBaTh 3HAYCHHE (POTOCUHTE3A U
XEMOCHHTE3a JJIsl )KM3HU Ha 3emMJie

4.2

DHEPreTUUECKUi
00OMeH

OJHEpreTuYecKuii OOMEH B KIIETKE.
PacrieniieHue BEUIeCTB, BbIJCICHUE U
AKKYMYJHUPOBAaHUE YHEPTUH B KIIETKE.
JTarbl SHEPreTUYECKOro 0OMeHa.

[ iukonu3. bpo)keHueu ero BUIbI.

PackpbIBaTh cofiepKaHue TEPMUHOB U
MOHSATUI: YHEPTETUUYECKUI OOMEH,
[JIMKOJIN3, MOJIOYHOKUCIIOE OpOXKEHNE,
CIIUPTOBOE OpOKEHUE, OMOJIOTMYECKOE
OKHUCJIEHHUE, KJIETOYHOE JbIXaHUE,

39




depepanbHasa paboyana nporpamma | buonorua. 10—11 knaccbl (6a308Bbiit

KuciiopogHoe oKuCIEeHUE, WA
KJIETOYHOE JibIxaHue. OKUCIUTEIbHOE
bochopunupopanue. IHPEKTUBHOCTD
HPHEPreTUYECKOro 0OMeHa.
/lemoncmpayuu:

Tabnuywvl u cxemol: « TUTBITATAHUS,
«MeTtabonuzm», «MUTOXOHAPUS»,
«OHEPreTHYecKuii OOMEH»

MTUCCUMMIIATHS, (PepMEHT.
XapakTepu3oBaTh 0OMEH BEIIECTB U
MpeBpalleHne SHEPruu (MeTaboIn3M)
KaK OHO UX CBOMCTB >KMBOTO.
[lepeuucnsaiTb 0COOEHHOCTH
[UIaCTUYECKOT0 U SHEPT€TUYECKOTO
00OMEHa B KJIETKE; YCTAHABJIMBATh
B3aMMOCBSI3b MKy HUMH.

Pa3nuuathk TUTIEI 0OOMEHA BEIECTB B
KJIETKE: aBTOTPO(DHBIN U
reTepoTPOQHBIN.

OnuchIBaTh 3TAIBI YHEPTETUYECKOTO
oOMeHa (TI0ITOTOBUTEILHBIH,
OECKUCIOPOIHBIM, KUCTOPOIHBII)

U CPaBHUBAThH UX MEXK]Y COOOI.
XapakTepu30BaTh peakliy MIMKOIN3a,
OpOXKEeHMSI, KJIETOYHOTO JIbIXaHUS;
BEISBJISITH TPUYHHHO-CIICICTBCHHBIC
CBSI3U MEXKTY TITUKOIU30M, KJIETOUHBIM
NBIXaHUEM M CUHTE30M MOJIEKYJI ATO.
CpaBHuBaTh 3 HEKTUBHOCTH
OECKUCIIOPOIHOTO U KUCIIOPOIHOTO
ATAIOB

4.3

buocuuTes Oejka

Peakiuy MaTpuyHOrO CUHTE3A.
['enernyeckas uapopmarnusa u JJHK.
Peanuzaius reHeTH4eCcKou

nH(pOpMAIUU B KJIETKE.

PackpeiBaTh copepkaHue TEPMHUHOB
1 TOHSTHH: I'€H, TEHETUYCCKUM KOJI,
MATPUYHBIN CUHTE3, TPAHCKPUIILIUS,

TpaHCJOUs, KOAOH, aHTUKOIOH,
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['eHeTHYECKHUI KOJ METO CBOMCTRBA.
TpaHCKpUIILIUA — MATPUYHBIN CUHTE3
PHK. Tpancusimus — OuocunTe3 6enka.
Ortansl TpaHcaauuu. Konuposanue
aMUHOKHCIIOT. Posis pubocoMs
OuocuHTE3€e OemKa.

/lemoncmpayuu:

[lopmpemuwi: H.K. KonpLos.

Tabauyvt u cxemor: «Ctpoerue JJTHK»,
«Ctpoenune u QyHKIIMOHUPOBAHUE TCHAY,
«CunTtes 6enkay, «Pemmukanus JTHK,
«I'eHeTYeCcKuil Koay.

Obopyodosanue.: MOJIENN- alTUTUKAIIAN
«Y nBoenne JJTHK u Tpanckpumnmmsy»,
«buocuHres 6emka»

pubocoma, IeHTpalIbHAsI JJOTMa,
MOJIEKYJIIpHasE OMOJIOTHSL.

OrnpenensiTb CBOMCTBA FT€HETUYECKOTO
Koza (TPUIUIETHOCTh, OJTHO3HAYHOCTb,
BHIPOKIEHHOCTh, YHUBEPCAIBHOCTb,
HENEPEKPBIBAEMOCTb, HEITPEPBIBHOCTB ).
OnuceIBaTh Tanbl pean3anuu
HACJIEICTBEHHON HH(POPMAIUH B KJIETKE.
CpaBHHBaTh PEAKLUU MATPUYHOTO
cunre3amonekyn PHK u Genka B kietke

4.4

Hexnerounsie
(bOpMBI KU3HU —
BUPYCHI

Hexknerounbie GOpMBI )KH3HU — BUPYCHI.
VcTopust OTKPBITHSI BUPYCOB

(. . BanoBckwit). OcobeHHoCTH
CTPOEHUS U )KU3HEHHOTO ITMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacrenwid,
PKUBOTHBIX M YEJIOBEKA, BHI3bIBAEMbIC
BUpycamu. Bupyc nmMmmyHoneduimra
yenoBeka (BUY) — BozOynurens CITN/a.
OOpatHast TPaHCKPUITIIUS, peBEpTa3a u
uHTerpasa. [Ipodunakruka
pactpoCcTpaHEHUS BUPYCHBIX
3a00JIeBaHUM.

PackpbiBaTh coiep>kaHne TEPMUHOB U
MOHATUIN: BUPYC, BUPYCOJIOTHs, KAIICUI,
OakTeprodar, BUpyc UMMyHOAeHUITUTA
yenoBeka (B11Y), oHkoreHHbie BUPYCHI.
XapakTepu30oBaTh BUPYCHI KaK

HEKJIETOUHYI0 (hOpPMY JKU3HU; OCOOEHHOCTHU

CTPOEHUS U
PKU3HEICATECILHOCTH BUPYCOB.
OnuchIBaTh KU3HEHHBIN ITUKIT BUPYCOB
MMMYHOIC(QHIINTA YEIOBEKA; pa3IndaTh
Ha pucyHkax BTM ((Bupyc Tabaunoi

Mo3aukH), 6bakteprodar, BUY.
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/lemoncmpayuu:

llopmpemuwi: 1. 1. VIBaHOBCKHUIA.
Tabauywl u cxemol: «Bupycoi»,
«bakrepuodarny; «CtpoeHue u
PKU3HEHHbIN UK Bupyca CI1N /1a,
OaxTeprodara.

Obopyoosanue.: MOJENb CTPYKTYPbI
JIHK; MaruuTHast MOJ1€Ib-alILIMKALAS
«CTpOoeHHUE KIIETKN»

(OO60CHOBBIBATH U COOJIO/IATH MEPHI
NpOoGUITAKTHKH PACIIPOCTPAHCHUS
BUPYCHBIX 3200JI€BAHMIA
(pecipaTOpHBIE, KETyT0THO-
KUIIIEYHbIC, KJICIIEBON dHIIe]auT,
BUY-undexuus)

MToro yacosB 1mo reme

6

Tema

5. PazMHOKeHHEe M U

HAMBHUAYAJbHOC PAa3BUTHEC OPraHu3MoB

5.1

DKW3HEHHBIN TUKIT
KJIETKU. [lenenue
KJIETKH. MuTO3

1

KeTouHbli HMKII, WIH )KU3HEHHBIN UK
kieTkd. UHTepdasza u MUTO3.
[Tporieccel, mpoTeKaromue B HHTEpdase.
Peruinkanusa — peakuus MaTpU4HOr o
cunre3a JJHK. CtpoeHnue xpoMocoM.
XPpOMOCOMHBIN HAOOP — KAPUOTHII.
JIMIIJTOMAHBIN U rarjIONHbBIN
XPOMOCOMHBIE HA0OPBbI. XPOMaTH/IbI.
[{1uTONOrMuecKre OCHOBBI Pa3MHOKECHUS
Y UHAVMBUYaJIbHOI'O PA3BUTHUSA
OpraHu3MoB. JlefneHne KIeTKu — MUTO3.
Cranun muto3a. [Iporeccs,
MPOUCXOAAIINE HA PA3HBIX CTAIUAX
MHUTO3a. bUOIOrnuecKnii CMbICII MUTO3A.
[IporpamMmmupyemasi THOEIb KIETKH —
ariorTo3.

PackpeIBaTh copiepkaHue TEPMUHOB U
MOHSITHI : KIIETOYHBIN IUKJT, MHTEp(da3a,
PEAYIUIMKALIMS, XpOMOCOMa, KapUOTHII,
rariorIHbIN, JUILIOWIHBIN
XPOMOCOMHBIH HA0Op, XpOMaTHUbL;
MUTO3 €ro cTaauu: npodasza, Meradasa,
aHadasa, Tenodasa.

OnuceIBaTh KU3HEHHBIN [TUKII KJIETKU;
[EPEUUCIISITh U XapaKTePU30BaTh
MEepUO/Ibl KIIETOYHOTO 1IUKIIA,
CPaBHUBATh UX MEXY COOOIL.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPTaHU3MOB, CPABHUBATH
XPOMOCOMHBIE HA0OPBI KIETOK.
CpaBHUBATH CTAJIUHA MUTO3A.

PaznuyaTe Ha MUKpOITpenaparax
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/lemoncmpayuu:

Tabnuywvl u cxemot: «KIECTOUHBIN ITUKI»,
«Permmukanus [JHK», «Ctpoenue
XPOMOCOMBI», «MHUTO3»; MarHUTHAs
MOIeNb-aNTUTUKAIUS «JleneHne KIeTKny;
moaenb JJHK.

Obopyodosanue: CBETOBOM MUKPOCKOIT U
MUKporpenapat «KapuokuHes B KlieTKax
KOpEIIKa JTYKa.

Vlabopamopmuvie u npakmuyeckue
pabomuwi:

Jlabopatopnas pabota Ne 3.
«Habnrogenne MuTo3a B KJIETKax
KOHYMKA KOPEIIIKa JIyKa Ha TOTOBBIX
MUKpOITpenaparaxj»

W PUCYHKAax CTaJu{ MHUTO3A.
PackpbIlBaTh OMONIOTrUYECKUI CMBICI
MUTO3a

0.2

Dopmsbl
[Pa3MHOXKEHUS
OpraHu3MOB

dopMbI pa3MHOKEHHUS OPraHU3MOB:
Oecro0¢ U IOJIOBOE.

Buipl 6ec1ionoro pa3MHOXKEHHUS :
JeJIEHME HaBOE M IIOYKOBAHUE OHO-
1 MHOTOKJIETOYHBIX, CTIOPOOOpa3OBaHUE,
BEreTaTUBHOC Pa3MHOKEHHE.
IcKyCcCTBEHHOE KIIOHHPOBAHUE
OpPraHU3MOB, €r0 3HaYCHHUE
IUISICENEKITUH.

[ToloBOE pa3MHOKEHHE, ETrOOTITHYUS
OT O€eCITIOJIOrO.

/[emoncmpayuu:

PackpeIBaTh copiepkaHue TEPMUHOB U
[MOHATUI: PAa3MHOXKXEHHUE, KJIOH,
MI0JIOBBIC KJICTKU (TaMeThl),
SIMIEKJIETKA, CIIEPMATO30M /1, 3UTOTA,
neJIeHruEe HaJBOE, ITIOYKOBAaHUE,
CHOpyJISILMs, (parMeHTanus,
BET€TaTUBHOE Pa3MHOKEHHUE,
CEMEHHOE Pa3MHOXEHUE, OTbLIICHUE,
JIBOMHOE OIIJIOJJOTBOPEHHUE, TTOJIOBBIE
KeJIe3bl, CCMCHHUKH, THMUHUKU,
OIUIOOTBOPEHUE (HAPYIKHOE,

BHYTPCHHEE).
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Tabnauyst u cxemwvi: «DopMbI
Pa3MHOKEHUSI OPraHu3MOBY, «JIBOlHOE
OIIOAOTBOPEHUE YIIBETKOBBIX
pacTeHuiy, «/lenenue KieTku
OakTepumny, «BereraTuBHOE
Pa3MHOXEHUE pacTeHU», «CTpoeHUe
MOJIOBBIX KJIETOK)

XapakTepu3oBaTh OCOOCHHOCTH

1 3Ha4YeHHE OECITOJIOrO U IIOJIOBOI'O
CrocoOOB pa3MHOXKEHUSI.

Briieasats BUABI O€CIIONOro
Pa3MHOXKEHUS; BBISIBIISITh B3AUMOCBSI3U
MEXITy opMaMu U Criocodamu
Pa3MHOXKEHUS, U UX OMOJIOTMYECKUM
3HAYECHUEM.

Braners npuémMaMu BEreTaTUBHOTO
Pa3MHOXXEHUS KYIbTYPHBIX paCTCHUMN
(Ha mpuMepe KOMHATHBIX ).
XapakTepu30BaTh MOJIOBBIC KIICTKHU:
SIMIEKIIETKH, CIIEPMATO30H/IbI;
BBLISIBJIATHE OCOOCHHOCTH

UXCTPOCHUS

0.3

Meiio3

Meiio3. Ctangun menosa. [Ipoueccsi,
[IPOUCXOJAIINE HA CTAIHUIX MEHo3a.
[loBeneHne XpOMOCOM B MEHO3E.
Kpoccunrosep. buonornueckuii CMbICTT
Y 3HAYCHUE Meio3a.

/[emoncmpayuu:

Tabnuywl u cxemwl: «JleneHne KIETKN,
«Meno3y.

Obopyoosanue.: monens [JTHK;
MarHUTHas MOJICIIb-alIUIHKALIIS

((].IGJI@HHG KIICTKH»

PackpeIBaTh copiepkaHue TEPMUHOB U
MOHSTHI: ME103, KOHBIOTaITHs
XPOMOCOM, MEPEKPECT (KPOCCUHTOBEP)
XPOMOCOM, TaMETHI.

XapakTepu3oBaTh MEWO03 Kak Criocod
KJIETOYHOT O JIJICHUSI; OITUCHIBATH MEI03
[0 CTaJUsIM; CPAaBHUBATh CTaJIUU M€il03a
U MUTO3A.

Paznmuuarhs Ha pUCYHKax CTaJMU MEW03a;
PacKpbIBaTh OMOJOTHYECKOE 3HAYCHUE
MEN03a
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5.4 |0O6pa3oBanue u ["ameToreHes — nporecc 00pa3oBaHUs PackpbiBaTh conep:kaHue TEPMUHOB U
[Pa3BUTHE MOJIOBBIX MOJIOBBIX KJIIETOK Y)KUBOTHBIX. [OHATUIA: TAMETOT'€HE3, CIIEPMATOr€HE3,
KJICTOK. [TosoBEIE JKeNe3bl: CECMCHHUKU W SUYHUKH. OOT€HE3, CIIEPMATO30M ], aKPOCOMa,
OrmtogoTBOpEHKE OOpa3oBaHUE U PA3BUTHE TIOJTOBBIX S1IeKJIeTKA, OIS PHBIE TEbIIA.

KJIETOK — raMeT (CIepMaTo301 /1, XapakTepu3oBaTh 0COOEHHOCTH
SAMIIEKIIETKA) — CIIEPMATOT€HE3 U raMeTOreHe3a y *KUBOTHBIX U €ro CTaJuu;
oorere3. OCOOEHHOCTHU CTPOEHUS MOJIOBBIC KJIETKH KUBOTHBIX U OMHUCHIBATH
SULIEKJIIETOK U CIIEPMAaTO30U10B. POLIECC UX PA3BUTHSL.

Onnogorsopenue. [lapreHorenes. CpaBHUBATH CIIEPMATOrEHE3 U OOTECHES.
Jemoucmpauuu; OnuceIBaTh OIINIOJOTBOPCHMUC,

Ta6jzu1,;bl U Cxembl: «HpHMOGI/I HENpsIMOE OHMOJIOrNYeCcKOe 3HAUECHNE OIINIOAOTBOPECHMU S
pasBurue», «l'ameroreses

Y MIIEKOTIMTAIOIINXH YEIOBEKaY.

Obopyoosanue.: Monenb MeTadasHOM

XPOMOCOMBI, MUKPOCKOTI,

MUKporpenapatsl «CriepMaTo30uabl

MJICKOITUTAIONIET O, «SMIeKIIeTKa

MJIEKOITUTAOLLIET O».

Jlabopamopnvie u npakmuyeckue

pabomul:

Jlabopatopnas pabora Ne 4. «3ydenue

CTPOEHHSI TIOJIOBBIX KJIETOK Ha rOTOBBIX

MUKpOIIpenapaTax»

5.5 [MunuBuayambHOE NHnuBuayanbHOE pa3BUTUE (OHTOreHe3). |[PackpbiBaTh cojiepKaHUE TEPMUHOB U
[pa3BUTHE OMOpPHOHAIBHOE PA3BUTHE MOHSITHI: OHTOT'€HE3, SMOPUOTEeHE3,
OpPraHU3MOB (aMOpHoreHes). DTarbl SMOPUOHATILHOTO  BUTOTA, APOOIIEHUE, OJIACTOMEDHIL,

Pa3BUTHA Y TO3BOHOYHBIX JKUBOTHBIX: Mopyiia, 6i1actyna, 6J1acToLEb,
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npoOJIeHNE, TaCTPYJISAIIHS, OpTaHOT'CHE3.
[TocTamOpuoHaibHOE pa3BUTHE. THUITBI
MOCTAMOPHUOHAIBHOTO PA3BUTHS:
NpsIMOE, HE IPSIMOE (JIMYMHOYHOE).
BrusitHue cpenbl Ha pa3BUTHE
OpraHu3MoB; (haKTOPbI, CHOCOOHBIS
BBI3BIBATh BPOXKICHHBIE YPOJICTBA.

Poct u pazButue pacteHuid. OHTOreHe3
IBETKOBOT'O PAaCTEHUS: CTPOCHUE CEMEHH,
CTaJuu Pa3BUTHUSL.

/[emoncmpayuu:

Tabnuywl u cxemovl: «OCHOBHBIC CTAIUN
oHTOreHe3ay, «IIpsMoe u HenpsiMoe
pa3BuTHEY, «/{BOITHOE OII0I0TBOPEHUE
YLIBETKOBBIX PACTEHUI

racTpyJja, HelpyJia, OpraHOreHe3;
3apOIBIIICBBICIIUCTKU: IKTOAEpMa,
ME30]IepMa, SHTOAEPMA;

HEeIpsMOoe (TUYNHOIHOE); MeTaMopdo3,
Meracriopa, MHKPOCIIOpa, MBLUIBIIEBOE
3EpPHO, CIIEPMUU, 3aPOBIIIEBBINA MEIIOK,
TIBOITHOE OTUIOJIOTBOPEHUE.
OrnpenensiTe 3Tanbl SMOPHOHATBHOTO
Pa3BUTHS XOP/IOBBIX HA CXEMaX M
npernapaTax U OMUCHIBaTh MPOLIECCHI,
TIPOUCXOJIAIINE HA KaXKIOM dTarle.
CpaBHUBATh MEPUOJIbI OHTOT'€HE3A,;
PsIMOE ¥ HETIPsAMOe (JIMIMHOYHOR)
MOCTIMOPHUOHAIILHOE Pa3BUTHE,
3apOJIBIIITHN YEJIOBEKA U IPYTUX
XOP/IOBBIX.

OOBACHITH OMOJIOTHYECKOE 3HAUYCHUE
pa3BUTHUS C METaMOP(PO30M;
OTPHUIIATEHHOE BIHSTHUE ATKOTOJIS,
HUKOTHHA U JIPYTUX TEPATOTCHHBIX
(hakTOpOB HA pa3BUTHE 3aPO/IBIIIA
YesioBeKa.

OnuceIBaTh NPOLIECC ABOMHOTO
OTLJTIOIOTBOPEHUS Y IBETKOBBIX
[pacTeHHI

NOCTAIMOPUOHAIILHOE PAa3BUTHE: MIPSMOE U

Toro yacosB 1mo reme

46




depepanbHasa paboyana nporpamma | buonorua. 10—11 knaccbl (6a308Bbiit

Tema 6. HacsieicTBEHHOCTH M H3MEHYUBOCTH OPraHU3MOB

6.1 ['eneruka — Hayka 1 [IpenMeT u 3a7a4u TEHETHKMU. PackpbIBaTh coziepKaHue TEPMUHOB U

0 HACJIEICTBEHHOCTHU Posib 1iuTONOrUM M YMOPUOIOTUHU MOHSITUI: T€H, FEHOM, T€HOTHII, (PEHOTHII,

Y U3BMEHYUBOCTU B CTAHOBJICHUU F'eHETUKHU. BKias XPOMOCOMBI, aJlJIeJIbHbIE TEHBI (AJIJIENN),
POCCUNCKUX U 3apyOEKHBIX YUCHBIX B FOMO3UI0Ta, T€TEPO3UTOTA,
pa3BUTHE T€HETUKUA. MeTO/Ibl TEHETUKU JTOMUHAHTHBIN MPU3HaK (TeH),
(rHOpUIOTOTUIECKUH, [PELIECCUBHBIN MpHU3HAK (IF€H), YUCTas
[ATOr€HETUYECKUI, MOJIEKYIISIPHO- ITAHUSL, TUOPUI.
rEHETUYECKUM). [lepeuucnsaTh U XapaKTepU30BaTh METO]IbI
OCHOBHbBIE T€HETUYECKUE TTOHSATHSI. FEHETUKU: THOPUIOIOTHUECKU,
['eneTnyeckasi CHMBOJIMKA, [[UTOr€HETUYECKUI, MOJIEKYJISIPHO-
MCII0JIb3YEMasl B CXEMaX CKPEIIMBAHUN. FEHETUYECKUI; TOMUHAHTHBIC U
/[emoncmpayuu: [PELIECCUBHBIE MPU3HAKU PACTEHUN 1
I[lopmpemuwi: I'. Mennens, T. Mopras, PKUBOTHBIX.
H. 1. BaBunos, C. C. UeTBepuKOB, [Tonp30BaThCS TEHETUYECKOM
H. B. Tumodeer-PecoBckuii. TEPMUHOJIOTUEN U CUMBOJIUKOMN
Obopyoosanue.: MOJEIb- AaNITUTUKAITIS TUIS1 3aMUCU TEHOTUIMTMYECKUX CXEM
«MOHOTHOPUAHOE CKPEILIUBAHUEY, CKpEILIUBAHMUS
repOapuii «['Opox TOCEBHOI»

6.2 [3aKOHOMEPHOCTH 1 3aKOHOMEPHOCTH HACIIEIOBAHUSA PackpbIBaTh copepkaHue TEPMUHOB U

HACJIEIOBAHMSI MPU3HAKOB, YCTAHOBJICHHbIE MOHSITHI: MOHOTUOPHTHOE

[IPU3HAKOB. [". Menaenem. MoHorubpuanoe CKpelIuBaHue, (EHOTUITHUYECKHE

MonorudpuaHoe CKpelMBaHue. 3aKoHeAuHO00pas3ust IPYNIbI, THOPUIONIOTMUECKUI METOI,

CKpCILMBAHUE ruOpuI0B IepBOro nokosjeHus. [IpaBuino  MucCTHIC TUHUH, TOMUHHUPOBAHUE T'EHOB

JTOMHWHUPOBAHMA. 3aKoH pacliCIlICHUA
IMPHU3HAKOB. ['nnore3a 4YucTOTHI TaMeT.

[lonHOEM HEMOIHOE JAOMHUHHPOBAHUC.

(mosHOe, HEMOJIHOE), pacIieIIeHre
B IIOTOMCTBE.

OnuceIBaTh METOAUKY MPOBEACHUS
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/lemoncmpayuu:

I[lopmpemuwi: I'. MeHnnens.

Tabauywl u cxemvl: «MOHOTUOPHUIHOE
CKpELIMBAHUE U €TI0 LIUTOT€HETHYECKas
OCHOBA», «3aKOH PACHICIJICHUS U €0
[UTOr€HETUYECKAS] OCHOBaY, «3aKOH
YUCTOTHI TAMET.

Obopyoosanue:

MOAEIH-anTuIMKau « MoHOTUOpUIHOE
CKpeliuBaHue», «Hemnomnxnoe
TOMUHHPOBaHUEY, repbapuii «I"opox
[TOCEBHOW»

[". MeHeneMoIbITOB IO U3YYCHUIO
HACJICIOBAHUS OJTHOU Maphbl MPU3HAKOB
y TOpoXa MOCEBHOTO.

PackppIBaTh copiepKaHne 3aKOHOB
eaMHOo00pa3usi THOPHJIOB IEPBOTO
MOKOJICHHSI ¥ 3aKOHA PACIIICTIIICHUS.
OOBACHATH TUIIOTE3Y YUCTOTHI TAMET.
3anuCchIBaTh CXEMbl MOHOTHOPHTHOTO
CKpeNIMBaHus1, O0BACHATH €TO
ITUTOJIOTMYECKHE OCHOBBI M PEIIAThH

MCHCTUYCCKHUC 3aJa4u
Ha MOHOFI/I6pI/II[HOG CKpCIIMBaHHEC

6.3

JlurnbpuaHoe
CKpCIIMBAaHKUE. 3aKOH
HE3aBUCUMOT'0
HaCJIEJOBaHUS
MPU3HAKOB

JluruOpugHoe ckpenuBanme. 3aKoH
HE3aBUCUMOTO HACIICIOBAHUS
npu3HakoB. [luToreneTnyeckrne OCHOBBI
TUTHOPUIHOTO CKPEIIUBAHUS.
AHaTU3UpYIOIee CKPEIINBaHUE.
Vcrionb30BaHNE aHATU3UPYIOIIETO
CKpEIINBAHUS JUIsI ONIpeIeNIeHUs
TCHOTHUIIA OCOOH.

/lemoncmpayuu: [lopmpemoi.

I'. Mennens.

Tabnauyvt u cxemvi: «JlurudpuaHoe
CKpemuBaHuey, «lurTomorndaeckiue 0CHOBBI
MUTHOPUIHOTO CKPEITUBAHUS.
Obopyodosanue: MOJIENb- ANITUTUKALIHS

«luruopuaHOE CKpEIIUBAHUEY

PackpeiBaTh conuepkaHue TEPMUHOB U
MOHATUN: NUTHOPUHOE CKpEIIMBAHUE,
AQHAITU3UPYIOIIEE CKPEIIUBAHUE.
OnuceIBaTh ONBITEI I. Mennens

10 U3YYEHUIO HACTIEIOBAHUA JBYX Map
[IPU3HAKOB y TOPOXa IMOCEBHOTO.
PackpbIBaTh colepKaHUE 3aKOHA
HE3aBUCHMOIOHACJIEOBAHUS ITPU3HAKOB.
[IpyMeHAT, MaTeMaTUUYECKU pacyer
C TMOMOIIBID METOAA IMEPEMHOXKECHHUS
BEPOSITHOCTEW W 3alKCh C MOMOIIBIO
(EeHOTUITUYECKUX PAIUKATIOB
pAaCIICTUIEHUS TPU3HAKOB Yy MOTOMKOB
1m0 ()EHOTHUITY ¥ TCHOTHITY.

3anuchIBaTh CXEMbI JTUTHOPUHOTO
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CKpCIIMBAaHNA, OOBSACHATH €ro
OUTOJIOIrNYCCKUEC OCHOBEI U PCHIATh

FEHEeTUYECKHE 3a/1a4M Ha TUTUOPUHOE
CKpEIIMBaHUE

6.4

CreruieHHoe
HacJIeJOBaHNE
MPU3HAKOB

CuernieHHoe HaclieI0BaHHe MPU3HAKOB.
Pa6ora T. Moprana mno crernjieHHOMY
HacJIeI0BaHUIO reHoB. Hapyiienue
CLEIUUICHUS T'€HOB B pe3yJIbTaTe
KPOCCHUHIOBepa. XpOMOCOMHAasl TEOPUs
HACJIEICTBEHHOCTH.

['eHeTHUYECKHE KAPTHI.
/[emoncmpayuu: [lopmpemuwi:

T. Mopran. Tabauyst u

cxembl: «Meno3y,

«['eHeTnYeCcKre KapThl pACTEHUM,
PKUBOTHBIX U YEJIOBEKAY,
«B3anmoeicTBuE alllIeIbHBIX TECHOBY.
Obopydosanue. MUKpoOIpenapar
«JIpozoduiia» (Hopma, MmyTauuu HOpMbl
KPBUIBEB U OKPACKHU TE€Ja), MUKPOCKOII,
Mozenb-anmiukanus «llepexkpéct
XPOMOCOM).

Vlabopamopubvie u npakmuyecKue
pabomul:

Jlaboparopnas padota Ne 5. «3yuenue
PE3yJIbTaTOB MOHOTUOPHUIHOTO

U AUTHOPUTHOTO CKPEIIUBaHUS

PackppiBaTh conepaHue TEPMUHOB U
MOHATHN: CLEIUICHHOE HACIEIOBAaHUE
[PU3HAKOB, PEKOMOUHALUS T€HOB,
FEHETUYECKHUE KapThl XPOMOCOM,
MOpraHuja.

Ha3piBaTh OCHOBHBIE MTOJ0KEHUS
XPOMOCOMHOU TEOPUU
HacJieICTBEHHOCTH T. MopraHa,;
[PacCKpbIBaTh COJIEp KaHUe PaOOThI

T. Moprana 1o cuernjieHHoMy
HACJIEOBAHUIO T€HOB U TPUYNHBI
HapyLIEHUS CLEIICHUS MEXKy F'€HaMU.
3anuchbiBaTh CXEMbI CKpEIIMBaHUS

IIPY CLEIJICHHOM HACJIETOBAHNH,
O0O0BSCHATH MPUYMHBI PEKOMOMHAITIT
FEHOB, ONPEIEIATH YUCIIO TPYIIII
CLEIUICHNSI TEHOB; PEIIAaTh TEHETUYECKUE
3a/71a4M HA CLIETUIEHHOE HACJIE0BAHUE
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y Ip030(HIIBI HA TOTOBBIX

MUKPOITpENapaTax»

6.5 [leHeruka mona. ['eHeTuka nojga. XpoMOCOMHOE PackpeiBaTh conep:kaHue TEPMUHOB U
HacnenoBanue OIpeeIICHHE 1MoJIa. AYTOCOMBI U MOHATUI: XPOMOCOMHBII Ha0OD,
MIPU3HAKOB, MOJIOBBIE XPOMOCOMBI. | 'OMOraMEeTHBIE U [AYTOCOMBI, MIOJIOBBIE XPOMOCOMBI,
CLICTIJICHHBIX C I10JIOM reTepOraMeTHbIE OPTaHU3MBI. TOMOTaMETHBIN MOJI, TETEPOraMeTHBIN

HacnenoBanue Mpu3HAKOB, CUEIJIEHHBIX  [[10J1, CLIETNIEHHOE € TI0JIOM HACJIEA0BaHUE
C IIOJIOM. [IPU3HAKOB.
/[emoncmpayuu: OOBACHATH HUTOJIOTMYECKUE OCHOBBI
[lopmpemui: I'. Mennens, T. Mopran, H.H.xpoMocomMHOro MmexaHu3ma orpeaciieHus
BaBuios. [0JIa Y pa3InYHbIX OPTaHU3MOB.
Tabnuyet u cxemvl: «I'eHETHKA MOTIAY, CpaBHHBaTBH 3aKOHOMEPHOCTHU
«3aKOHOMEPHOCTH HACJIEN0BAHUA, HACJICAOBAaHUs IPU3HAKOB, CLIETUIEHHBIX
CLICIJIEHHOT'O C ITOJIOM», «KapuoTtunsl 1 HE CLEIJICHHBIX crioyioM. Pemarts
YEJIOBEKA U JKUBOTHBIX)» FEHETUYECKHUE 3a/1a4M Ha HACJIEIOBAHUE
CLICIJICHHBIX C II0JIOM NPU3HAKOB

6.6 [MI3MEeHYMBOCTH. M3MeHYMBOCTh. BUIbl ”3BMEHUUBOCTH: PackpsIBaTh coliepkaHue TEPMUHOB U
Henacnencreennas HEHACJICICTBEHHAs U HACIIEACTBEHHA. MOHATHN: U3MEHYUBOCTD,

M3MEHUYHUBOCTD Ponb cpenbl B HEHACIENCTBEHHON HACJICCTBEHHAs! U3MEHYUBOCTb,

M3MEHYMBOCTH. XapaKTEPUCTUKA
MOIU(UKAITMOHHON N3MEHUUBOCTH.
BapuallMOHHBIN AL U BapyallMOHHAs
kpuBasi. Hopma peakiuu npusHaka.
KonmuecTBeHHBIC ¥ KAUECTBEHHBIC
MMPU3HAKYU U UX HOpMA PEAKIIUU.
CpolicTBamMoIu(PUKAIIMOHHOM
W3MEHUYMBOCTH.

HEHACJIe/ICTBEHHAs] U3MEHYUBOCTD,
Mo (UKalOHHAsI U3MEHUNBOCTD,
BapUAllMOHHBIN Psifl, BADUAHTA,
BapUallMOHHAsl KpHBasi, MPU3HAK,
HOpMa peaKkliu, KOJIUYECTBEHHbIE U
KaueCTBEHHBIE IIPU3HAKH.
KrnaccuduiupoBath BUIbI
N3MEHUYHUBOCTU U BBISIBISITH UX

50




depepanbHasa paboyana nporpamma | buonorua. 10—11 knaccbl (6a308Bbiit

/lemoncmpayuu:

Tabnuywvl u cxemol. «Buabl
M3MEHYUBOCTUY, «MoaudukanuoHHas
M3MEHUYUBOCTD.

VladopamopHuvie u npakmuyeckue
pabomul:

Jlabopatopnas pabota Ne 6. «3yueHue
MOTU(PUKAIIMOHHON N3MEHYNBOCTH,
MMOCTPOCHUE BAPUALIMOHHOTO PAIA U
BapUALMOHHOW KPUBON»

OroIOornYecKre 0COOCHHOCTH.
[lepeuncnsaTh CBOKCTBA
MOAU(DUKAIIMOHHONW U3MEHYHUBOCTH U

00BSICHATH €€ 3HaUCHHE JIJI1 OPTaHU3MOB.

Pa3nuyaTe KOMMYECTBEHHBIE U
KAuECTBEHHBIE IPU3HAKU; CTPOUTH
BAPUALIMOHHBIN PsJI, BAPUALMOHHYIO
KPUBYIO, BBIUNCIIATh CPEIHEE 3HAYCHUE
[IPU3HAKA

6.7

Hacnencrsennas
N3MEHUYNBOCTH

HacnencrBenHas, WiId TeHOTHITMYECKAs
n3MeHUMBOCTh. KoMOMHAaTHBHAS
M3MEHYUBOCTh. Meio3 1 mOoJIOBOH
MPOIIECC — OCHOBA KOMOWHATUBHOMN
M3MEHYMBOCTU. MyTallMOHHAs
M3MEHYNBOCTD.

Knaccudukarys MyTaluii: TCHHBIE,
XPOMOCOMHBIE, TEHOMHBIE.

YacToTa U MpUYKHBI MyTaIlUH.
MyTareHHbie (paKkTOpPHI.

3aKOH TOMOJIOTHYECKHUX PsIJIOB

B HACJICJICTBEHHOM n3MeHunBocTH H.
1. BaBuiioBa. BHesiiepHas
HACJICJICTBEHHOCTh M U3MEHUHNBOCTb.
/lemoncmpayuu:

Tabnuyer u cxemol: «MyTalOHHAs

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

PackpeiBaTh cozep:kaHE TEPMUHOB U
MMOHSTHH: HACJICACTBEHHAS
M3MEHYHNBOCTH, KOMOMHATHBHAS
M3MEHUYHMBOCTb, MyTallMOHHAS
M3MEHYHUBOCTh, MyTaHT, MyTalllu:
FE€HHbIE, XPOMOCOMHBIE€, T€HOMHBIE;

MOJIUINION NS, aHCYIIJIONAWA, MyTar CHBI.

XapakTepu30oBaTh HACJIEICTBEHHYIO
M3MEHUYHUBOCTD; (POPMYIUPOBAThH 3aKOH
FOMOJIOTUYECKUX PSIJIOB

B HACJICJICTBEHHOMN N3MEHUYNBOCTH

H. 1. BaBmiioBa u 0OBSICHATE €T0
3HAYCHHUEJIS OMOJIOTHMH U CEJIEKIIUH.
KiaccudunupoBats MyTaluu: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE U IPUBOIUTH
IPUMEPHI MYTAIUH.

OOBSICHATh TPUIMHBI BOSHUKHOBEHUS
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M3MEHYHUBOCTD).
Obopyoosanue: MUKPOCKOTI,
MuKponpenapar «/Ipozoduiia» (Hopma,
MyTaluu GOpMbI KPBUIHEB U OKpacKa
TeNa); KOMHATHBIE PACTEHUS C TIECTPOM
OKPAaCKOM JIUCTHEB.

Jlabopamopusle u npakmuueckue
padomol:

Jlabopatopnast padora Ne 7. «Ananus
MyTalui y Ipo30(riIbl Ha TOTOBBIX
MUKpOTIpEnapaTax»

MyTaIi, pojib (PaKTOPOB-MYyTareHOB.
CpaBHHMBATh BHIIbI MYTAIlUI; BBISBISATH
[IPUYKHBI HACJIEACTBEHHOM
M3MEHUYMBOCTH, HCTOYHUKH MYTAareHOB B
OKpYy>Karolien cpesie (KOCBEHHO).
XapakTepu30BaTh BHESAJICPHYIO
HACJICACTBEHHOCTh M N3MEHYHMBOCTD

6.8

[ 'eHeTnKa 4YeJIOBEKA

['eneTuka yenoseka. Kapuorun
YeJIOBEeKa.

(OCHOBHBIE METO/IbI TCHETUKH YEJIOBEKa:
reHEeaTOTUYCCKUM, OJIU3HCIOBEIMN,
[IATOI€HETHYCCKHUH, OMOXUMHUYECKHH,
MOJIEKYIAPHO-TEHETUYECKUM.
CoBpeMeHHOE OmpeieSIeHHe TeHOTHUIA!
MMOJTHOT€HOMHOE CEKBEHUPOBAHUE,
reHOTUIIUPOBAHKE, B TOM UHCIIE C
nomoipsto I111P-ananmn3a.
HacnencrBennbie 3a00a¢BaHUS
YeJI0BEKa: TeHHBIC 00JIC3HH, O0JIE3HU

C HaCJIeICTBCHHOMU
MPEIPACTIONOKEHHOCTHIO, XPOMOCOMHBIE
0one3nn. CoMaTn4ecKue u

ICHCPATUBHBIC MYyTAllUU.

PackpbiBaTh cofiepkaHue TEPMUHOB U
MTOHSATHN: KAPUOTHII YEIOBEKA,
[IUTONCHETUYECKUM METO/I,
FEHEAIOTUYECKU METO/I, POJIOCIIOBHBIE,
OJIM3HEIOBBIM METOI, HACJIEICTBEHHBIC
0oJie3HH: (MOHOTCHHEIE,

C HaCJIEICTBECHHOMU
[PEAPACITIONOKEHHOCTBIO,
XPOMOCOMHBIE), METUKO-T€HETUIECKOE
KOHCYJIbTUPOBAHUE.

[TepeuuncisaTb 0COOEHHOCTH U3YICHUS
FEHETUKH YEJIOBEKA; TPUBOJIUTH
IpUMeEphl HACJIEICTBEHHBIX O0Ie3HEH
YEeJI0BEKA, XapaKTePU30BaATh METObI UX
MPOPUITAKTUKH; 00OCHOBBIBATH 3HAUCHUE

MCAUKO-TCHECTHYCCKOI'O
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CtBOJIOBBIC KIIETKH. [[pUHIIATIBI
3I0pOBOT0 00pasa KU3HU, TUATHOCTUKH,
MPO(QUIAKTUKY U JICUCHUS TCHETHUECKUX
Oosie3Hel. MeaquKoO-reHETUYECKOE
KOHCYJIbTUPOBAHUE. 3HAUEHUE
METUIIMHCKON T€HETUKHU

B IIPEOTBPAILICHUH U JICUCHUU
TEHETHYECKUX 3a00JICBaHUI YEIIOBEKA.
/lemoncmpayuu:

Tabnuywer u cxemol: «HacnegoBanue
pe3yc-pakropay, «leHeTuka rpyril
KPOBI.

Vlabopamopuble u npakmuueckue
pabomul:

[IpakTuueckas padora Ne 2.
«COCTaBJICHHE U aHAJIU3 POJAOCIOBHBIX
YEJIOBEKA

KOHCYJIbTUPOBAHU.
BbISBIATE U CpaBHUBATh MEXY COOOM
JTOMUHAHTHBIE U PELIECCUBHBIE IPU3HAKH
4eI0BeKa.

CocTaBisTh U aHATU3UPOBATH
[POJIOCIIOBHBIE YEIOBEKA

MToro yacoB o Teme

8

Tema 7. CeJIeKHI/ISI OpraHm3smMoB, OCHOBbI OMOTEXHOJIOTUH

7.1

Cenekius Kak HayKa
W TIPOIIECC

1

Cenekuus Kak HayKa U ITPOLIECC.
3apoKIEHHE CEJIEKIUU U JJOMECTUKALIUS.
Yuenue H. 1. BaBunosa o neHrpax
MHOT000pa3us U MPOUCXOXKICHUS
KYJIbTYPHBIX PACTCHUHU.

[{eHTpBI TPOUCXOKACHUSI JOMAITHUX
PKWBOTHBIX.

Coprt, nopoaa, mTaMMm.

PackpriBaTh coziep:kaHrEe TEPMUHOB
Y TIOHATHUI: CEIEKIUsA, COPT, OPOAa,
[ITaMM, JIOMECTUKALUS, UIIH
OJIOMAallTHUBAHUE, LIEHTPHI
MHOT000pa3us ¥ MPOUCX OXKICHUS
KYJbTYPHBIX PACTCHUN U KUBOTHBIX,
ruOpUIN3aIns,

HCKYCCTBEHHBIN OTOOP.
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/lemoncmpayuu:

[lopmpemuwvi: H. 1. BaBunos.
Tabauywst u cxemol. kapta «L{eHTpbI
MHOT000pa3usi U MPOUCXOKIACHUS
KyTbTypHBIXpacTeHU», «Ilopoas
TOMAIIHUX KUBOTHBIX», «CopTa
KYTbTYPHBIX PaCTCHHIN.
Obopyoosanue.: MyISHKA TIOAO0B U
KOPHETUIOAO0B TUKUX (opM U
KYJIbTYPHBIX COPTOB PACTCHHIA;
repOapuii «CenbCKOX03IMCTBEHHbIE
pacTeHus

HasbiBaTh 1 CpaBHUBATh OCHOBHBIC
STaITbl Pa3BUTHS CCIICKITUH.

WNznarate yuenue H. 1. BaBunosa

0 IIEHTPAX MPOUCXOKIACHUS KYJTbTYPHBIX
pacTeHUIl; pa3aryaTh MEHTPHI HA KapTe
MHpa, CBSI3bIBATH UX MECTOIOJIOKECHUE
C OYaraMy BOSHUKHOBEHUS IPEBHEUIIINX
[IUBUJIN3AIN.

CpaBHUBaTB cOpTa KYJIBTYPHBIX
PACTEHHIA, ITOPOIBI JOMAITHUX
PKUBOTHBIX M UX JIUKUX ITPEIKOB.
O1ieHUBaTh POJIb CEIEKIUU

B 00€CTICUCHUH TIPOOBOILCTBEHHON
0e30I1aCHOCTH YEJI0BEYCSCTBA

7.2

MeTtonansl 1
TTOCTHKEHUS
CEJIEKLINH PACTCHUI
1 JKUBOTHBIX

CoBpeMEHHBIE METO/IbI CEJIEKIIUM.
MaccoBblii 1 UHIMBHUIYaJIbHBIN OTOOPHI B
CEJEKIMH PACTEHUN U )KUBOTHBIX.
O1ieHKa 3KCTephepa.
bIIM3KOPOICTBEHHOE CKPEILIMBAHUE —
uHOpuAUHT. Yuctast TuHUS.
CKpelmmBaHuE YACTHIX JIUHUM.
["eTepo3uc, uau ruOpuIHAs CHUIIA.
HepoacTBeHHOE CKpelMBaHue —
ayTOpuauur. OtaanéHHas
ruOpuan3anys u e€ ycrexu.

M CKyCCTBEHHBIM MyTAareHe3 U IOJTy4YEHne

ITOJIMIIIIONTOB. I[OCTI/I}KEEHI/ISI CCIICKII UM

PackpbIBaTh cCOAEpKaHUE TEPMUHOB U
MOHATUI: UCKYCCTBEHHBI OTOOD,
MAaCCOBBIN OTOOP, MHAUBHUIYaTIbHBIHI
0TOOp, FKCTEPHEDP, OJIUZKOPOICTBEHHOE
CKpEIIMBaHUE, YUCTAsl JINHUSA, T€TEPO3HC,
HEPOJCTBEHHOE CKPEIINBaHUE,
VICKYCCTBEHHBIN MyTareHes,
nonumionbl. CpaBHUBATh POPMBI
MCKYCCTBEHHOI'0 0TOOpa (MaccoBOro
VH/IUBUIYaJIbHOT0), BUJIbI THOpUAN3ALMN
(ONM3KOPOJICTBEHHOM U OTAAJIICHHOM),
CIIOCOOBI MOTYYEHHUS

ITOJIMITIIONIOB.
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PaCTeHUH, )KUBOTHBIX U
MUKPOOPTaHU3MOB.

/[emoncmpayuu:

[ lopmpemuwi: 1. B. Muuypum,

['. /1. Kapneuenko, M. ®@. 11BaHOB.
Tabauywl u cxemwvl: «OTHaTCHHAS
rubpuanzanusy, «PaboTel akagemMuka
M. ®@. BaHoBay, «Ilomuruiongusy.
Obopyoosanue: MyJISKU TUIOA0B U
KOPHEIUIOAO0B TUKUX (PopM U
KYJIbTYPHBIX COPTOB PAaCTEHUH.
Vladopamopuvie u npakmuyeckue
pabomul:

Okckypcusa «OCHOBHbBIE METO/IbI U
ITOCTUKEHUS CEJIEKIIMU PACTEHUM U
PKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHUIO,
MIeMEHHYIO0 depmy,
COPTOMUCIIBITATENLHBINA YU4aCTOK

WU TEIUTUYHOE XO3SIICTBO)

[IpuBOANTE MPUMEPHI JOCTUKEHUN
CEJICKLINH PACTEHUN U )KUBOTHBIX

7.3

buorexuonorusa
KaK OTpaciib
MTPOU3BOJICTBA

buorexHoorus KaK OTpacib
MPOU3BOJCTBA. [ €HHAs MHKEHEPHSL.
Otanbl co3ganus pexomonHantHo JHK
W TPAHCT€HHBIX OpraHu3MoB. KierouHnas
MHXeHeprs. KneTouHsle KyabTyphl.
MUKPOKIOHAIBHOE Pa3MHOKEHUE
pacrenuid. KnonupoBanue

BBICOKOIIPOAYKTHBHBIX

PackpbiBaTh conep:;kaHue TEPMUHOB U
MOHSTHI: OMOTEXHOJIOTUsI, KJIETOYHAs
WHKEHEPU S, T€HHASIMHKEHEPUS,
KJIOHUPOBAHUE, TPAHCTEHHBIE
opranu3msel, 'MO (renernuecku
MOJIU(PUITMPOBAHHBIE OPTaHU3MBI).
XapakTepu3oBaTh OMOTEXHOJIOTHIO KaK
0Tpacib MPOU3BOJICTBA, OCHOBHbBIE
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CEIIbCKOXO03s1CTBEHHBIX OpraHnu3MOB.

DKOJIOTMYECKUE U STUUECKUE MPOOJIEMBI.

['MO — reHeTu4ecku
MOAU(UIIMPOBAHHBIE OPTaHU3MBI.
/lemoncmpayuu:

Tabauyvt u cxemvt: «OOBEKTHI
onoTexHomorumny, «Kiaerounsie
KYJIbTYpPbl U KIIOHUPOBAHUEY,
«KoHCTpyHpoBaHUEN MEPEHOC IEHOB,
XPOMOCOM)

TOCTYDKEHUST OMOTEXHOJIOTHHU B 00J1aCTH
MTPOMBITIUIEHHOCTH, CETHCKOTO X03MCTBA
1 MEIULINHEL

[lepeuncnarh u XapakTepU30BaTh
OCHOBHBIEMETOIBI M JOCTHYKEHUS
OMOWHKCHEPHUH.

OOcyX1aTh dKOJIOTMYECKUE U
PTUYECKUE ACTICKTHI HEKOTOPHIX
MCCIIEN0BAHNNI B 00J1aCTH
OroTexHoMoTuM (KJIOHUPOBAHUS,
HMCKYCCTBEHHOT'O OILJIOJIOTBOPEHHS,
HAIIPABJICHHOTO N3MECHECHHS '€HOMA |
CO3aHMS TPAHCTEHHBIX OPTaHU3MOB)

ITOTO YacoB 1Mo TeMe 3
Pe3epBHOE BpeMs 1
OBILIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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11 KJIACC
KonuyecrBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Kontpoabubie | IlpakTnuyeckue (1uuhp )
NPOrpamMmbl Bcero odpa3oBaTejbHbIE
padoThI padoTbI
pecypchbl
but6mmoreka [IOK
L buornorns Kak Hayka 2 05 https://m.edsoo.ru/7f41¢c292
2 JKuBbIe cHCTEMBI U X OpraHU3aINs 1 Bubamorexa [OK
p t https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
3 X i 8 1
UMUYECKHUI COCTaB M CTPOCHUE KIIETKU httos://m.edsoo.ru/7f41c292
but6mmoreka [IOK
4 K 1
VBHEACATEILHOCTD TIeTiH 6 https://m.edsoo.ru/7f41¢c292
5 PazmHOXeHME M MHIUBUAYAIIBHOE PA3BUTHE 5 1 bu6muoreka [IOK
OpraHu3MoOB https://m.edsoo.ru/7f41¢c292
6 HacnencrBeHHOCTS U N3MEHUYUBOCTH 8 15 bubmunorexa LIOK
OpraHU3MOB ' https://m.edso00.ru/7f41c292
7 Cenekust opranu3mMoB. OCHOBBI 3 1 bu6mmoreka [IOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢c292
but6mmoreka [IOK
8 Pesepiioe Bpens 1 https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 4
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12 KJIACC
KoauuecTBo yacoB JIeKTPOHHBIE
HanmeHoBaHue pa3/iesioB M TeM uudgpoBbie
Ne n/m P Konrpoabusie | IlpakTuyeckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchl
bu6mmorexa [IOK
. IBOMIOUHOKKAs GHONOTHS d 1 https://m.edsoo.ru/7f41cc74
5 BO3HUKHOBEHHME U pa3BUTHE KU3HU HA 9 1 05 bubnnoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6nuorexa [IOK
3 Oprai3Mbl i OKpYIOLas cpesa > 1 https://m.edsoo.ru/7f4lcc74
bubmuorexa [IOK
1
4 Coo01m1ecTBa ¥ 9KOJIOTHICCKHE CUCTEMBI 9 httos://m.edsoo.ru/7fA1ecTA
bubmuorexa [IOK
> Peseparioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 2.5
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11 KJIACC
KoJsnyecTBo 4acoB DJIeKTPOHHbIE
Ne ara uudposBbie
Tema ypoka Konrtpoasnbie | I[IpakTnueckue A op
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTsI padoThbI
pecypchl
bubmuorexa [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edso00.ru/863e632a
MeTo1bl TO3HAHUS KUBOUW MPHUPOIBI.
[IpaxTrueckas padora Ne 1
2 «/cnonp3oBaHue pa3IMIHBIX 1 0.5 bubmmorexa [IOK
P ' https://m.edso00.ru/863e6122
METO/IOB IPU U3YUEHUH
OMOJIOTMYECKUX O0BEKTOBY
3 buonornyueckue cuCTeMbI, TPOIIECCHI 1 bubnunorexa LIOK
Y UX U3y4EHHUE https://m.eds00.ru/863e6564
4 XUMHYECKUN COCTaB KJIeTKkU. Boja u 1 bu6mmoreka [IOK
MHHEPAJIBHBIE COJIH https://m.edso0.ru/863e674e
but6mmoreka [JOK
5 b .C 0 1
CITKH. LOCTAB H CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
katanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuenue 1 05 bubmmorexa [IOK
KATAJINTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(hbepMeHTOB (Ha MpUMEpPe aMHJIa3bI
WM KaTaja3bl)»
b K
7 YraeBopl. JIunuasl 1 nommorexa LO

https://m.edso0.ru/863e6870
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bu6nmoreka [IOK
8 Hyxwrentoneie knesotst. AT® https://m.edso0.ru/863e6d5c
9 Hcropust u MeTO bl U3y4ECHUS bubmmorexa [IOK
kieTku. Knerounas reopus https://m.edso0.ru/863e6e88
10 KrneTka Kak 1enoctHast )KuBast
cucreMa
CrpoeHue 3yKapuOTHIECKON KIIETKH.
Jlaboparopuas pabota Ne 2
«M3yueHune cTpoeHUs KIETOK bub6mmorexa [IOK
11 pPacTeHHUIA, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 1o MUKPOCKOTIOM Ha https://m.edso00.ru/863e716¢
TOTOBBIX MUKpOIIpernapaTax u ux
OTIMCAHUEC)»
bubnuorexa [IOK
12 OOMeH BemeCTB wiM MCTa00HM3M https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 Potocmires. Xemocunres https://m.eds00.ru/863e7c98
. bubmuorexa [IOK
14 InepreTiieckuii 0bmen https://m.edso0.ru/863e7aae
JKu3HeHHbIN UK KIETKU. [lenenue
kieTku. Mutos. Jlabopatopnast Bu6morexa [IOK
15 pabora Ne 3 «Habmonenne Muro3a B 0.5 htts://m.edsoo.ru/863e7dcA
KJIETKaX KOHYHMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOTIpenapaTaxy
buocunres 6enka. Peaknus bubmuorexa [IOK
16
MaTPU4YHOI'O CUHTE3a https://m.edso0.ru/863e796e
bubmuorexa [IOK
17 Tpancnsumt — bnocurres benxa https://m.edsocl)l. ru/863e796e
18 Hexnerounsie popMbl )KU3HU — 1 bubnnoreka [IOK
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BUPYCHI

https://m.edso0.ru/863e7540

bu6mmoreka [IOK

19 @OopMBI pa3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
. bubmuorexa [IOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJTOBBIX
KJeTOK. OMI0/I0TBOPEHHE.
Jlaboparopuas pabota Ne 4 bubnnorexa [IOK
21 0.5
«3ydyeHne cTpOeHUs MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»
29 NunuBuyansHOE pa3BUTHE bubnnorexa [IOK
OpraHu3MOB https://m.edso00.ru/863e8436
93 I'enetuka — Hayka o bubmmorexa [IOK
HACJIEACTBEHHOCTH U N3MEHYNBOCTU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTHU HACIIEAOBaHUS
24 npu3HaKoB. MoHOTHOpUIHOE bubmmorexa [IOK
P ' e https://m.edso00.ru/863e8878
CKpEIIMBaHNE
UrHOpHUIHOE CKpelBaHue. 3aKOH
25 fesaminfaoro HeinI: OBaHMUS bubamorexa [IOK
A https://m.edso00.ru/863e89a4
PU3HAKOB
CuernieHHOe HaclIeJ0BaHHUE
npu3HakoB. JJaboparopHas pabora Ne
5 «M3y4yeHue pe3yabTaToB bubnmnoreka [JOK
26 0.5
MOHOTUOPHUIHOTO U AUTHOPHIHOTO https://m.eds00.ru/863e8c60
CKpEIIMBAaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKpPOIpemnapaTax»
27 T'eneruka nona. HacienoBanue bu6nmorexa LIOK
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MIPU3HAKOB, CIEIIJICHHBIX C TTOJIOM https://m.edso0.ru/863e8c60
M3menuuBocth. HenacnencrBennas

U3MEHUYUBOCTh. JIaboparopHas

pabota Ne 6. U3yuenue bubnnorexa [IOK

28 . 1 0.5
MOAU(PUKAITMOHHON U3MEHYUBOCTH, https://m.edso00.ru/863e8efe
MOCTPOEHKE BapHAIIMOHHOTO psifa U
BapUALIMOHHON KPUBOM»

HacnencTBenHast ”3MEHYUBOCTD.

29 JlaGopatopHas padota Ne 7. «AHanu3 1 05 bubnnorexa [IOK
MYTamyi y Ap0o30( Ikl Ha TOTOBBIX https://m.edso00.ru/863e8efe
MUKpOIIpenapaTax»

bubmuorexa [IOK

30 Teneriia wesopexa L https://m.edso00.ru/863e8d78
PezepBHblit ypok. O600111€HNE 11O

31 teme «HacnencTBeHHOCTD U 1
U3MEHYMBOCTH OPTaHU3MOBY

bubmuorexa [IOK

32 Cenerums kak Hayka i npouece L https://m.edso0.ru/863e9214

33 MeToap! 1 TOCTHIKEHUS CENEKIINHA 1 bu6nmoreka [IOK
pacTeHUM U )KUBOTHBIX https://m.edso0.ru/863e9214

34 buotexHosorus kak orpacib 1 1 bubnnoreka [JOK
IIPOU3BOJCTBA https://m.eds00.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 5 4
[TPO'PAMME
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12 KJIACC
KoaunuecTBo yacos JIeKTPOHHBIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bceero U3y4yeHusi | o0pa3oBaTeJIbHbIE
padoTbI padoThbI
pecypchbl
1 DBOJIIOIHS U METOIBI €€ U3yUICHHSI 1 bubamorera LIOK
H A v https://m.edso0.ru/863ea20e
5 Hcropust pa3ssButus npeacTaBiIeHUun 1 bubimorexa [IOK
00 3BOJIOIMH https://m.edso00.ru/863e9570
bu6nuorexa [IOK
3 M 1
HKPOIBOIOTHA https://m.edso0.ru/863e9cle
[Monynsauus kak 31eMeHTapHas
€JIMHUIIA BUJIA U HBOJIIOLUU.
4 ﬂl2[16o I;To HI;}I abota J?o 1 1 0.5 brbmorexa LIOK
patopHai p ) ' https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(}OIOrHuIecKOMY KPUTEPHIO)
5 JBmxyiiue cuiibl (3JIeMEHTapHBIE 1 bubmuotexa [IOK
(bakTOpBI) IBOIOLIUU https://m.edsoo.ru/863e9da4
. bu6nmorexa [IOK
6 EcrectBennslii 0TOOp 1 €10 hOpMBI 1 https://m.eds00.ru/863e9ed0
Pe3ynbTaTe! 3BOMIOLMN:
IPUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BUJ000pa3oBanue. JlabopaTopHas 1 05 bubnuotexa [IOK
pabora Ne 2 «Onucanue ' https://m.edso0.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpPraHu3Ma U eé
OTHOCHUTEIILHOTO XapaKTepay
3 Hamnpasnenus u nmytu 1 bubnnorexa [IOK

MaKpO3BOJOOHUH

https://m.edsoo.ru/863e9cle
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9 HeobpaTtumocTs 3BOTIOITMN
10 Uctopus xu3Hu Ha 3eMiie U METOTBI
e€ U3yueHUst
11 ['unore3sl NPOUCXOKACHUS KU3HU HA bubnnorexa [IOK
3emiie https://m.edso0.ru/863ea5a6
12 PazButue xxu3HM Ha 3emMIie 1o 3paM U bubnnoreka [JOK
nepuoaam https://m.edsoo.ru/863ea6be
OCHOBHBIE TaIlbl BOTIOIIUN
PacCTUTEIHHOTO U KUBOTHOTO MHPA.
[IpaxkTrueckas padbora Ne 1 bubnmnoreka [JOK
13 0.5
«3y4yeHne UCKOMaeMbIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHui U )KUBOTHBIX B
KOJUTEKIIHSX
14 CoBpeMeHHas cuctema bubnmoreka [JOK
OpPraHNYeCKOro MHpa https://m.edsoo0.ru/863ea48e
15 DBOJIOIMUS YeTIOBEKa (aHTPOIIOTEHE3) bubamorera LOK
https://m.edsoo0.ru/863eac2c
JBuxyiue cuisbl (hakTopbl) bubnuotexa [IOK
16
aHTPONOTEHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH IBOJIOINH
4eJI0oBEKa
18 YenoBeueckue pachl U NPUPOIHbBIE bubnuotexa [IOK
aJanTanyy YeJoBeKa https://m.edsoo.ru/863eaea?2
PesepBubIit ypok. O600111€HHE TIO
19 TeMe «BO3HUKHOBEHUE U pa3BUTHE 1
JKU3HU Ha 3emiie»
20 DKOJIOTHS KaK HayKa
21 Cpenbl 00UTaHHS U YKOJIOTHYECKHUE bubnnorexa [IOK
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(hakTopsI

https://m.edsoo.ru/863eafec

AbuoTtnyeckue HaKkTOpHI.
Jlaboparopnas pabota Ne 3.
«Mopdomornueckre 0coOEHHOCTH

. bubmuorexa [IOK
22 pacTeHUi U3 pa3HbIX MECT 0.5
https://m.edso0.ru/863eb10e
obutanusy. JlabopaTopHas padota No
4. «BnusiHME cBETA HA POCT U
pa3BHUTHE YEPEHKOB KOJIEYCa)»
bu6nunorexa LIOK
23 bromiieckue GakTope! https://m.edso00.ru/863eb348
DKOJIOTUYECKUE XapaKTEPUCTUKU
nonynsauuu. [IpakTudeckas pabora
24 Ne 2 «IToacuér mioTHOCTH 0.5
TIOTYJISIIIAIA Pa3HBIX BUIOB
pacTeHui»
o5 Coo0rmiecTBa OpraHu3MoOB — bubnnoreka [JOK
OuoLEeH03 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bubnnorexa [IOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTEJIH YKOCUCTEMBI.
27 DKOJIOTHYECKUE TUPAMUJIBI. bubmorexa IOK
. https://m.edsoo.ru/863eb5fa
CsoiicTBa 3kocucteM. Cykieccust
28 [TpupoaHBIE SKOCHCTEMBI
29 AHTpPOIIOTeHHBIC YKOCUCTEMBI
30 buocdepa — rmobanbHas bubnmorexa LIOK
IKOCUCTEMA 3eMJIU https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bubnmnoreka [JOK

o6unocdepsl

https://m.edsoo.ru/863ebd16
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32 YenoseuecTBo B Onochepe 3emin 1
33 CocytiecTBoBaHUE TTPUPOIBI U 1 1 bubnnoreka [JOK
4yeJ0BeYeCcTBa https://m.edsoo.ru/863ebale
PesepBHslit ypok. O000IIEHIE TEMBI
34 «Co00111eCTBa U DKOJIOTHYECKUE 1
CHUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 5 95
[MPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue /Ilox
pen. Ilaceunuka B.B., AknuonepHoe o6mectBo «M3narenscTBo «IIpocBemenney
* buonorwus, 11 knacc/ [laceunuk B.B., Kamenckuii A.A., Pyonios A.M. u npyrue
/Mon pen. Ilaceunuka B.B., Axunoneproe o6mectBo «M31aTenbcTBO

«HpOCBGHIGHI/IC»

METOINYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJISA
Metonunueckoe nocodue/I[Taceunuk B.B., AkironepHoe 00111ecTBO U31aTENHCTBO

"IIpocBemienue".

IMNDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU
HUHTEPHET

https://resh.edu.ru/subject/5/5/

http://www.en.edu.ru

https://content.edsoo.ru/lab/

http://www.school.edu.ru

http://www.fipi.ru/

http://www.rustest.ru/

http://school-collection.edu.ru/

https://bioll-vpr.sdamgia.ru/
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