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Conep:xanue yueOHOI0 npeamera

Tema 1. Bnosnorus kak Hayka.

buonorus xak Hayka. CBsi3b OHOJOTMHM C OOILIECTBEHHBIMU, TEXHUYECKHUMH U JAPYTUMHU €CTECTBEHHBIMHU
Haykamu, unocoduelt, STUKON, 3CTeTUKON U mpaBoM. Ponb Guosnoruu B (OpMUPOBAHHHM COBPEMEHHOU
Hay4YHOU KapTUHBI Mupa. CucTtema OMOJOTUYECKHUX HaYK.

MeTobl TO3HAHMS )KUBOW IPUPOIBI (HAOII0IeHHE, SKCTIEPUMEHT, OTIMCaHue, N3MEPEHNe, KilacCu(puKamus,
MOJIETIUPOBAaHUE, CTATUCTHUECKas 00pabOTKa JaHHBIX ).

JdemoHcTpaumnu:

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

TaOnuip! u cxeMbl: «MeTo1bl TO3HAHUS )KUBON TIPUPOJIBIY.

JlabGopaTopHble U NpaKkTHYecKue padoThbl:

[Ipaktuyeckas pabora Ne 1. «Vcmonb30BaHME pPa3IUYHBIX METOJOB NPU H3YYEHHH OWOIOTHYECKUX
OOBEKTOB.

Tema 2. /KuBble cucTeMbl M HX OPraHU3ALHA.

XKusbie cucrembl (OmocucTeMbl) Kak HpeaMeT u3yudeHusi Ouonoruu. OTIu4Me >KUBBIX CUCTEM OT
HEOPraHUYECKOU PUPOIBI.

CaoiicTBa OMOCUCTEM M UX pa3HOOOpaszue. Y POBHU OpraHHU3ali OMOCHCTEM: MOJIEKYJISIPHBIHN, KI€TOYHBIH,
TKAHEBBIH, OpPraHWU3MEHHBIA,  MOMYJISIIMOHHO-BHIOBOW, JKOCHUCTEMHBIH  (OMOTCOIEHOTHUYECKUT),
OonocdepHbIN.

JdemoHcTpaumnu:

Tabmuis! u cxeMbl: «OCHOBHBIE IPU3HAKH JKU3HUY», «YPOBHU OPTaHU3AIMH KUBOM MPUPOIBI».
O6opynoBanue: Mojaens Moiekyisl JJHK.

Tema 3. XuMn4ecKknii COCTaB M CTPOEHUE KJIETKH.

XUMHYECKUNA COCTaB KIETKH. XWUMHUUYECKHE 3JIEMEHTBI: MAKPOXJIEMEHTBI, MHUKPO3JIEMEHThl. Bonga u
MUHEpaJIbHbIE BEIIECTBA.

@OyHKIMM BObI U MUHEPAJIbHBIX BELECTB B KieTke. [loanepkanue ocMoTuueckoro d6anaHca.

benku. CocrtaB u cTpoeHue 0enkoB. AMUHOKUCIOTH — MOHOMEpHI OenkoB. HezaMeHnMble U 3aMEeHUMBIE
AMUHOKHCIIOTBl. AMUHOKHUCIIOTHBIA COCTaB. YPOBHM CTPYKTYphl O€IKOBOl MoJieKylsbl (TepBUYHAS,
BTOpUYHAs, TPETUYHAs M YETBEPTHYHAs CTPYKTypa). XUMHUYECKHE CBOHCTBa OenkoB. buomormueckue
¢byHKINN OEIKOB.

@epMeHThl — Ouonoruueckue karanuzaTopbl. CTpoeHue (epMeHTa: aKTUBHBIM LEHTp, cyOcTpaTHas
cneunpuynocts. Kopepmentsl. Butamunbl. OTinuns (epMEeHTOB OT HEOPTaHMUECKUX KaTaIn3aTOPOB.
VYrneBoabl: MOHOcCaxapuabl (TJIOK03a, pubo3a M Je30Kcuprbo03a), aucaxapuibl (caxaposa, JIaKTo3a) U
noJircaxapuasl (Kpaxmal, TITMKOTeH, 1eJuTi0103a). bruomornueckue GyHKIIUA YTIIEBOIOB.

Jlunupe:  Tpurmuuepuas,  ¢ochomunuabl, crepouabl.  ['mapoduiabHO-THUAPOPOOHBIE  CBOWCTBA.
buonoruueckue pynkiuu nunuaos. CpaBHEHUE YTIIIEBOJOB, OCJIKOB U JIMIHJIOB KaK HCTOYHUKOB YHEPTHUH.
Hyxneunnosbie xucnorel: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX KHCIOT. CTpoeHHE U
¢yuxun JJHK. Crpoenune u ¢pyukuuu PHK. Buast PHK. AT®: crpoenne u gyHKIMH.

[{utonorus — Hayka o kietke. Kietounas Teopus — npumep B3auMoJeHcTBUs Hiel U (pakTOB B HAYYHOM
MO3HAaHUU. MeTOo bl U3yUEHUS KIETKH.

Knerka kak nenoctHas xwuBas cuctema. OOImMe NpU3HAKM KIIETOK: 3aMKHYyTas HapyxXHas MeMOpaHa,
mosekyinbl JIHK kak reHeTudeckuit anmnapar, cuctreMa CuHTe3a Oerka.

Tunbl Kki€eTOK: syKapHOTHUecKass W mpokapuoTuyeckas. OcoOEHHOCTH CTPOEHHUS MPOKAPUOTHYECKOMH
kietkd. Krnerounast crenka Oaxtepuil. CTpoeHue sykapuoTHdyecKoWl KieTKd. OCHOBHBIE OTJIMYHUS
pacTUTENbHON, )KUBOTHOM 1 TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAsl CTE€HKAa, MIIMKOKaIMKC, X (pyHkuuu. [lmazmarnyeckas
MemOpaHa, ee cBoiictBa u ¢yHkuuu. LuTormasma u ee opraHouabl. OnHOMEMOpaHHBIE OPIaHOMIBI
kietku: OIIC, anmapar T'onbmku, nuzocomsl. [lonyaBTOHOMHBIE OpraHOWIBI KJIETKH: MHUTOXOHAPUH,
wiactuabl. [lponcxoxaenue MuToxoHApuil W miuactui. Buasl miactuna. HememOpaHHBIE OpraHoubI
KJIETKU: pUOOCOMBI, KJIETOYHBIA HEHTP, LEHTPUOJIN, PECHUYUKH, KITYTUKA. DYHKIIMH OPTaHOHUIOB KIIETKU.
Bxirouenus.

SAnpo — perynaropubiii neHTp kietku. CTpoeHue sjpa: siiepHas 000J0YKa, KapuoIlulasma, XpOMAaTHH,
SIPBILIKO. XPOMOCOMBI.

TpancnopT BEECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lIBanu, M. Ilneiinen, P. Bupxos, k. Yorcon, ®@. Kpuk, M.
VYunkunc, P. ®panxinn, K.M. bap.



Huarpammsel: «PacrpeneneHne XUMHUUYECKMX JJIEMEHTOB B HEXUBOW mpuponae», «Pacmpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOU NPUPOAEH.

Tabmuuel u cxemsl: «[lepruoanueckas TabnuLa XUMUYECKUX AJIEMEHTOBY», «CTPOCHHE MOJIEKYJIBl BOJBI»,
«buocunres 6enka», «CtpoeHue Mojekyisl Oenka», «Ctpoenue ¢epmeHTa», «HykIeHHOBBIE KHUCIOTHI.
JHK», «Ctpoenue monekyinsl AT®», «CTpoeHHE 3YKApUOTHYECKOM KIETKH», «CTpOeHUE >KUBOTHOM
KIIeTKW», «CTpoeHnEe pacTUTENbHONU KIETKH», «CTpOoeHHE MPOKapUOTUYECKON KiIeTku», «CTpoeHue sapa
KIIETKW», «Y TIEBOIBIY, «JIunuasm.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyAOBaHHE JJIsi HpPOBEACHUS HaOIIOACHUN, H3MEpEHHIA,
HKCIEPUMEHTOB, MUKPOIIPENIAapaThl PACTUTEIbHBIX, )KUBOTHBIX U OaKTE€pUAIbHBIX KIETOK.

JlabopaTopHble U NIpaKkTHYeCcKHue padoThbI:

JlaGopatopHas pabora Ne 1. «/3yyeHue KaTaTUTUYECKOW aKTUBHOCTH (PEPMEHTOB (Ha IpUMeEpe aMuiIas3bl
WJTU KaTajasbl)».

Jlaboparopnast padora Ne 2. «M3yueHue CTpOCHHS KIETOK PACTEHUM, JXUBOTHBIX M OaKTEpPHH TOJ
MHUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENapaTax U X OMUCAHHEY.

Tema 4. ’KuzneneaTeJLHOCTh KJIETKH.

OOmen BemiecTB, WM MeTabomm3M. AccuMmsanus (IDIACTHYECKUH OOMEH) W TUCCUMMIISIIHS
(oHepreTuyeckuii 0OMeH) — JIB€ CTOPOHBI €IMHOI0 Ipolecca mMeradbonu3ma. Poiab 3aKOHOB COXpaHEHUs
BEIIECTB M SHEPTHH B IOHUMAHUU METa00IH3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIH W TerepoTpodHbId. Poib (gepMeHTOB B OOMEHE BEIIECTB H
IIPEBPALEHUH SHEPTUU B KIIETKE.

®otocunte3. CBeroBas U TeMmHOBass ¢a3bl QorocuHTe3a. Peakuuu ¢dorocunreza. DpdekTuBHOCTH
¢dorocunTe3a. 3HaueHne (GoToCHMHTE3A IS KU3HM Ha 3emuie. BiusHue ycnoBuid cpeasl Ha GOTOCHHTE3 U
CIOCOOBI OBBIIIEHHS €r0 MPOJLYKTUBHOCTH Y KYJIBTYPHBIX paCTEHUII.

XemocuHTe3. XeMOCHHTE3UpYoNe OaKTepuu. 3HaYCHHE XEMOCHHTE3a JIIsl )KU3HU Ha 3eMIie.
OHepreTudyeckuii oOMeH B KieTke. PacuieniieHue BelIeCTB, BbIIEIEHUE U aKKyMYJIHPOBAaHUE SHEPIHM B
KJIETKe. DTalbl dHepreTudeckoro oomena. ['nmkonu3. bpoxkenue u ero Buabl. KucimopomHoe okuciieHue,
WM KjIeToyHoe JbixaHue. OxuciutensHoe (ochopunupoBanue. DPPEKTUBHOCTb 3HEPreTUYECKOrO
oOMeHa.

Peakiun wmartpuunoro cuHre3a. ['eHetmueckas wuHpopmamms u JIHK. Peanusamums reHernueckoi
nHpopManuu B KieTKe. [ eHeTnyeckuil Koa u ero cBoiictBa. Tpanckpunius — marpuuHblii cuaTe3 PHK.
Tpancnsauus — OuocunTe3 Oenka. Dtanbl TpaHcnauuu. KoaupoBanue amuHokuciaoT. Posis pubocom B
OouocuHTe3e OenKa.

Hexnerounslie Gpopmbl xku3Hu — BUpYychl. Mcropust otkpsiTus Bupycos ([I.1. MBaHoBckuit). OcobeHHOCTH
CTPOCHMSI M U3HEHHOro IMKJa BUpycoB. bakrepuodaru. bonesHu pacreHuil, KUBOTHBIX M UEJIOBEKa,
BbI3bIBaeMble BUpycamu. Bupyc ummyHnonedunura yenoseka (BIUY) — Bo3oyautens CIIM/la. O6paTHas
TPaHCKpPUIILINS, peBepTa3za U uHTerpasa. [Ipodunakruka pacupocTpaHeHus: BUPYCHBIX 3a00I€BaHUI.
JdemMoHcTpanum:

[Toptpetsr: H.K. Konsuos, J[.11. UBanoscknuii, K.A. Tumupsises.

Tabmuuel u cxembl: «Tunbsl nutanusy, «Metabomuszm», «MHUTOXOHAPHSY, «IHEPreTHYECKUid 0OMeHY,
«Xnopomnacty, «Dotocunres», «Ctpoenune JHK», «Ctpoenue u dyHkunonupoBanue reHa», «CHHTE3
Oenkay», «l'eHetnueckuil koa», «Bupyce», «bakrepuodarn», «CTpoeHHEe U KU3HEHHBIM LUK BHpyca
CIINda, 6axrepuodaray, «Pennukauus JHK».

Ob6opynoBanue: Mmoaenu-ammMkauuu «Ynsoenne JHK wu Tpanckpunuus», «buocunrtes Oenkay,
«CtpoeHue KiIeTkn», Mozensb cTpykTypsl JJHK.

Tema S. PasMHOKeHHEe H HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kinerounslii nuki, Wau >KM3HEHHBIN 1MWK kKieTku. MHTepdaza m muto3. Ilporecch, mpoTekaromue B
uHTepdaze. Pernmukanus — peakius marpuuHoro cunte3a JIHK. Ctpoenue xpomocom. XpoMOCOMHBIH
Habop — Kapuotul. JIUMIOUIHBIN U ralyIoNAHbI XpOMOCOMHbIE Ha0Opbl. Xpomatuasl. [{uTonornyeckue
OCHOBBI Pa3MHOKE€HHUS U MHAWBHUIYAJIbHOTO PAa3BUTHS OPTaHU3MOB.

Jenenne knetkn — Muto3. Craamm murosa. [Ipormeccel, MpoUCXOdIIMe Ha PAa3HBIX CTAIUAX MHUTO3a.
buonornueckuii cMbICII MUTO3A.

[IporpamMmmupyemas rubesnb KJIETKH — alonTo3.

@®opMbl pa3MHOXKEHHsI OpPraHM3MOB: Oecrioyioe M IMoJIoBoe. Buabl 0ecronoro pa3MHOXXEHUS: JeleHue
HaJBOE, IOYKOBAaHME OJHO- M MHOTOKJIETOYHBIX, CIOPOOOPa30BaHME, BETETATUBHOE pPa3MHOXKEHHUE.
HckyccTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €70 3HAUEHUE JJIS CEJIEKIINH.

[TonoBoe pa3zMHOKEHUE, €T0 OTIIMYUS OT OECIOI0rO.

Meiio3. Craguu meiiosa. [Ipoueccsl, mpoucxoasmye Ha cragusax Merosa. [loBenenne xpomocom B Melo3e.
Kpoccunrosep. bruonornueckuil cMbICa U 3HaYEHNE MEH03a.



I'amerorenes — mponece 06pa3OBaHI/I$I IMMOJIOBBIX KJICTOK Y JKMBOTHBIX. ITonmoBeIe Kene3bl: CEMEHHUKUA H

anyHukd. OOpa3oBaHHWE M pPa3BUTHE IOJOBBIX KJIETOK — TaMeT (CHepMaTo30H, SHMIEKIeTKa) —
criepmMaroreHe3 U oBoreHe3. OCOOEHHOCTU CTPOCHMS SIMLIEKJIETOK M criepMaro3ouoB. OII0OA0TBOPEHHUE.
[TapTenorenes.

NunuBunyanpbHOE  pa3BuTHE (OHTOTEHE3). OMOpHOHANBbHOE pa3BUTHE (dIMOpHOTEHe3).  DTarbl
SMOPHOHAIIBHOTO PAa3BUTUSl Yy TIO3BOHOYHBIX JKMBOTHBIX: JApOOJIEHHE, TacTpPYJIsIHs, OpraHOTeHE3.
[TocTamMOpuoHanbHOE pa3BUTHE. TUIBI TOCTAIMOPHUOHAIILHOTO PA3BUTHS: MPSAMOE, HEMPSIMOE (JTMUUHOYHOE).
Bnustaue cpenpl Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKICHHBIE YPOJICTBA.

Poct u pasButue pactenuii. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOCHHE CEMEHU, CTaIUN Pa3BUTHSL.
JdemoHcTpaumu:

Tabmuipr u cxembl: «POpMbI pa3MHOXKEHUSI OPraHU3MOBY», «JIBOMHOE OIJIOJOTBOPEHHE Y IBETKOBBIX
pacteHmii», «BereraTUBHOE pa3MHOKEHHE PACTEHUI», «/lenenune kinetku 6akrepuin», «CTpoeHne MOIOBBIX
KJIeTOK», «CTpoeHue xpomocombl», «Kierounbli mmkim», «Permukamusa JHK», «Mwuto3», «Mehos»,
«IIpsimoe u HempsiMoe pa3BuUTHE», «['amMeTOreHe3 y MIIEKONHUTAIOLUIUX U 4esloBeKa», «OCHOBHbBIE CTaUU
OHTOTEHE3A».

OO6opynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrepMaTro30usl MIICKOIUTAIOIMEroy, «Slifnexnerka
MJIEKOITUTAOIIEr0», «KapruoKuHe3 B KJIeTKax KOpEeUIKa JIyKa», MarHUTHas MOJENb-anIuInkanus «Jlenenue
KIeTkn», mozens JIHK, Moxens MetadasHoi XpOMOCOMBI.

JlaGopaTopHble U NpaKkTHYecKue padoThbi:

Jlaboparopuass pabora Ne 3. «HaOmromeHne MHTO3a B KJIETKaX KOHYHMKA KOPEIIKA JIyKa Ha TOTOBBIX
MHUKpOIpenaparax.

Jlaboparopras padota Ne 4. «M3ydeHue CTPOCHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX MHKPOIIPEIIapaTax.

Tema 6. HaciiecTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcrtopust pa3Butusi reHetuku. Ponb nuTosorum U 3MOpPHOJIOTUU B
CTAaHOBJICHUHM TE€HETUKU. BKiam poOCCHUUCKHUX M 3apyOEKHBIX YYEHBIX B PAa3BUTUE TE€HETUKU. MeETOIbI
TCHEeTUKH  (THOPHUIOJOTHYECKUH, IUTOTCHETHYECKUH,  MOJIEKYIspHO-rTeHeTndeckuii).  OCHOBHEBIC
TreHETUYECKUE MOHATHUS. [ 'eHeThuueckasi CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpellUBaHUi.
3aKOHOMEPHOCTH HACJEIOBaHWs TPHU3HAKOB, YycTaHoBieHHble [. Mengenem. MoHoruOpumHOE
CKpelllMBaHUe. 3aKOH eIMHOO0Opa3usi THOpUAOB mepBoro nokoseHud. [IpaBuino nomMuHHpoBaHMS. 3aKOH
paciuerieHust Mpu3HakoB. ['nnoresa unctorsl ramet. [loHOE U HEMoJIHOE TOMUHUPOBAHUE.

JlurubpuaHoe ckpenuBaHie. 3aKOH HE3aBUCUMOIO HACJIEIOBaHUs MPU3HAKOB. [{uTOreHeTnueckre OCHOBBI
IUTHOPUIHOTO CKpEIIMBaHU. AHaIM3HMpYIOLIee CKpelmBaHue. VIcrmonp30BaHHE aHAIM3HUPYIOLIETO
CKpPELIMBAHUS AJIS ONIPEeNICHHs TeHOTHIIa 0COOH.

CueruieHHOe HacienoBaHue npusHakoB. PaGora T. Moprana mo CIEIUICHHOMY HAacJ€IOBAHHUIO T€HOB.
Hapymienue cuenenns reHoB B pe3yJIbTaTe KpOCCUHIOBEpA.

XpOMOCOMHasi TEOpUS HACIIEACTBEHHOCTH. | eHeTHuecKre KapThl.

I'enernka nona. XpoMOCOMHOE OINPEAEIEHUE N0JIa. AyTOCOMBI U MOJIOBBIE XpOMOCOMBI. ['OMOraMeTHbIe U
rereporaMeTHbIe opranu3mbl. HacnenoBanue npu3HakoB, CLEMJICHHBIX C TOJIOM.

N3meHunBOCTb. Buapl H3MEHUMBOCTH: HEHACIEACTBEHHas M HAcleACTBeHHas. Poub cpenbl B
HEHACJIEJICTBEHHOW M3MEHYMBOCTU. XapaKTepUCTHKAa MOAU(PUKALMOHHON U3MEHYUBOCTH. BapuanmoHHblit
psan 1 BapuanMoHHas kpuBas. HopMa peakunu npusHaka. KonndecTBeHHbIE U KaUECTBEHHbIE IPU3HAKYU U
ux HopMma peakiuu. CBoiicTBa MOAM(PHUKAITMOHHON U3MEHYUBOCTH.

HacnenctBeHHas, MM TE€HOTUIMYECKas, M3MEHYMBOCTh. KoMOMHAaTHBHAs W3MEHUMBOCTb. Meiio3 u
MOJIOBOM Mpolecc — OCHOBA KOMOWHATUBHOM W3MEHYMBOCTU. MyTallMOHHas W3MEHYHUBOCTb.
Knaccupukanus MyTranumid: TeHHBIE, XPOMOCOMHBbIE, T€HOMHbIe. YacToTa W NPUYMHBI MYTaIHi.
MyrtareHHsle (pakTopbl. 3aKOH TOMOJIOTHYECKUX PsII0B B HacieCcTBeHHOW n3mMeHnunBoctu H.M. Basuosa.
BHesnepHast Haca€1CTBEHHOCTh U N3MEHUUBOCTb.

I'eneruka yenoBeka. Kapuorun udenoBeka. OCHOBHBIE METOJbl I'€HETHKH YEJIOBEKA: IeHealOTHYecKui,
ONMM3HEIOBBIM, IUTOT€HETHYECKHH, OMOXMMHYECKUH, MOJeKyIspHO-TeHeTnueckuii. CoBpeMeHHoe
olpesiefieHue TeHOTHINA: MOJIHOT€HOMHOE CEeKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIE C MTOMOILBIO
[1L{P-ananu3a. HacnencTtBeHHble 3a00JIeBaHUS YeJIOBEKAa: TeHHbIE 00JIe3HU, OOJIE3HU C HACIIEACTBEHHOU
MPeIpacroIoKEeHHOCThI0, XPOMOCOMHBIE Oose3Hn. CoMaTH4ecKre U reHepaTuBHble MyTaluu. CTBOJIOBbBIE
kieTk. [IpuHIuns! 310poBoro oOpasa >KU3HHU, JUATHOCTHKH, NMPO(UIAKTUKA U JIEYEHUS T€HEeTHYECKHX
Oone3Hel. MeauKO-TeHEeTHUeCKOe  KOHCYJIBTHPOBAHHWE. 3HAY€HWE  MEAWIIMHCKOW TEeHETUKH B
NPEJOTBPAILCHUN U JICUEHUU TeHEeTUYEeCKUX 3a00JIeBaHMI YenoBeKa.

JdemoHcTpaumnu:

[Toptpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C.C. YerBepukos, H.B. Tumocgeen-Pecosckuii, H.H.
Basuiios.



Tabmuupelr u cxembl: «MOHOTHOPUAHOE CKpPEIIMBAHWE M €ro IMTOTEHETHYecKas OCHOBa», «3aKOH
pacuieryieHuss W ero LUTOICHETHYeCKass OCHOBa», «3aKOH YHMCTOTHI TrameT», «Jurubpuanoe
ckpentuBanuey, «lluTomornueckrue OCHOBBI AUTHOPHUIHOTO CKpENIMBaHUM», «Meio3y, «B3anmoeicTeue
QJJIENIBHBIX TEHOB», «l'€HeTM4YecKue KapThl pPACTEHHM, >KMBOTHBIX U 4YelOBeKa», «l'eHeTwka Iosay,
«3aKOHOMEPHOCTHU HACJIENOBaHUs, CHEIUIEHHOTO € MOJIOM», «KapruOTHIIBI YEJIOBEKA U )KMBOTHBIX», «BHIbI
U3MEHYMBOCTHY, «MoaupukanoHHas W3MEHYMBOCTb», «HacinenoBanue pesyc-¢pakropay», «l'enernka
Ipynn KpoBn», «MyTalluOHHAs N3MEHYUBOCTb.
Ob6opynoBanue: MoJENU-aNIIMKAMH «MOHOrHOpHUIHOE CKpelIuBaHuey», «Hernoinoe JOMUHUpPOBaHUEY,
«lurubpunnoe ckpermuBanuey, «llepekpect XpoMocom», MHUKPOCKON M MHKpomnpenapar «po3odunar»
(HOpMa, MyTanuu GOPMBI KPBUIEEB M OKPACKH Tela), repdapuii «I'opox moceBHOM».
JlabGopaTopHble U NpaKkTHYecKue padoThbl:
Jlaboparopuas padora Ne 5. «/3ydeHue pe3yinbTaToB MOHOTHUOPHUIHOTO U TUTHOPUIAHOTO CKPEIIUBAHUS Y
Ipo30(UIIBl HA TOTOBBIX MUKpOIpenapaTax.
Jlaboparopnas padora Ne 6. «M3yueHne MoaU(PUKAITMOHHON U3MEHUYNBOCTH, TIOCTPOCHUE BAPUAITMOHHOTO
psAlla U BapuallMOHHOW KPUBOW.
JlaGopatopnas pabora Ne 7. «AHanmu3 MyTaluii y qpo30(uisl Ha TOTOBBIX MUKPOIpErapaTaxy.
ITpakTryeckas padora Ne 2. «CocTaBiieHHE U aHAIU3 POJIOCIOBHBIX YEIOBEKa».
Tema 7. Cesekunst oprann3moB. OCHOBBI OMOTEXHOJIOTHH.
Cenexkuus Kak Hayka W Mpoliecc. 3apoKJIeHHE celleKuuu U noMectukanus. Yuenue H.M. BaBuiioBa o
[EHTpaxX MPOUCXOXKIACHUS U MHOT000pa3usi KyJIbTYPHBIX pacTeHHU. LICHTpBI MPOMCXOXKACHUS JTOMAITHIX
XKUBOTHBIX. CopT, IOpOJIa, IITAMM.
CoBpeMeHHbIE METOJIbl CeNeKIMU. MaccoBblil W HMHIMBUIYadbHBIH OTOOPBHI B CEJIEKLIUU PACTCHUU U
KHUBOTHBIX. OlleHKa 3KcTepbepa. BIM3KOpPOJACTBEHHOE CKpellMBaHWEe — HMHOpUAMHT. Yucras JMHUS.
CkpemuBaHue YHCTBHIX JIMHUHA. [ereposmc, mnm rubpuaHas cwia. HepoIcTBEHHOE CKpeuIMBaHHE —
ayrOopuauur. OtnaneHHas rubpuau3anus M ee ycnexu. VCKycCTBeHHBIM MyTareHe3 M IOJydeHUe
MOJIMIIONO0B. JloCTHKEHUSI CEEKIIUU PACTEHU, )KUBOTHBIX U MUKPOOPIaHHU3MOB.
buotexHonorus kak orpacib NpoU3BOACTBA. | 'eHHast HHKeHepus. DTanbl co3fanus pekomOounanTHoil JJHK
U TpaHCTeHHbIX opraHu3moB. Kierounas wunxeHepus. Kietounele KynbTypbl. MUKpPOKIOHAJIbHOE
pasMHO)KeHHE pacTeHui. KiloHupoBaHuEe BBICOKONPOAYKTHUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.
Okonornyeckue u sruaeckue npodneMsr. 'MO — reHeTrnueckr MOAU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpamuu:
IToprpersr: H.W. BaBuiios, 1.B. Muuypum, I'./[. Kapneuenko, M.®. IBanos.
Tabnuue! u cxemsl: kapTa «LIeHTpBI MPOUCXOKIAEHNUS U MHOT00Opa3usi KyJIbTYpHBIX pacTeHUui», «[lopos
JOMAalIHUX JKUBOTHBIX», «CopTa KyJIbTYypHBIX pacTeHui», «OtnaneHHas rubpunmzanus», «PaboTbl
akagemuka M.®. UBanosa», «llomumionnusy, «OOBEKTHl OMOTEXHOIOTHMY», «KieTouHble KyIbTypbl U
KJIIOHUpOBaHHe», «KOHCTpyHnpoBaHuE U EPEHOC T€HOB, XPOMOCOM).
OO6opynoBaHue: MyJISDKU IUIOZ0B U KOPHEIUIONOB TUKUX (JOPM U KYJIBTYPHBIX COPTOB pacTeHui, repoapuit
«CenbCKOX035HCTBEHHBIE PACTEHUS».
JlabopaTopHble U IPaKTHYeCKHe PadoThI:
Okckypeusi «OCHOBHBIE METOJIbI M JTOCTHUKEHHS CEJIEKIIMM PACTEHUN W JKUBOTHBIX (Ha CEJIEKIIMOHHYIO
CTaHIUIO, TUIEMEHHYIO ()epMy, COPTOMUCIBITATENbHBIH y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1aOOPaTOPHUIO
arpoOyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

IInanupyemble pe3yJbTaThbl 0CBOCHHS Yy4e0OHOr0 nmpeaMera
Cornacno ®I'OC COOQO ycraHaBiuBalOTCs TpeOOBaHUA K pe3yibTaTaM OCBOCHMSI OO0y4YaroUUMUCS
IIporpamMm cpeaHero o01ero 00pa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U IPEAMETHBIM.

JINYHOCTHBIE Pe3yabTAThI

B cTpykType IHMYHOCTHBIX pe3yJbTaTOB OCBOEHHUs mpeaMera «bHOJIOrusS» BBIACIEHBI CIEAYIOIINE
COCTABIISIOLINE: OCO3HAHUE O0YYaIOUIMMUCS POCCHMCKON Tpa’kAaHCKOM MISHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSTEIHLHOCTH U CaMOONPEIEICHNIO, HATMYME MOTUBALlMU K O0yYeHHIO OHOJIOTHH,
IIEJICHANPABICHHOE DPa3BUTHE BHYTPEHHHX YOEXKICHHUH JIMYHOCTH HA OCHOBE KIIIOYEBBIX LIEHHOCTEH M
UCTOPUYECKUX TPAJAULUNA pa3BUTHUsI OMOJIOIMUECKOTO 3HAHMS, TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroluxcs
PYKOBOJCTBOBATHCS B CBOEH JIE€ATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, IPUCYILUMU CHCTEME
OMO0JIOrNYEeCKOro 00pa30BaHMsl, HAIUYME SKOJIOTMYECKOTO MPAaBOCO3HAHMS, CIOCOOHOCTU CTABUThH LENIU U
CTPOMTD KU3HEHHBIE IIJIaHbI.

JlnuHOCTHBIE pe3ynabTaThl OCBOCHHS IpeaMeTra «buoyiorus» AOCTUTaloTCsT B €IMHCTBE Yy4eOHOW U
BOCIIMTATEIbHONW JEATEIIBHOCTH B COOTBETCTBUU C TPAAULMOHHBIMH POCCUHCKUMH COLIMOKYJIBTYPHBIMH,
HUCTOPUYECKUMH M JYXOBHO-HPAaBCTBEHHBIMHM II€HHOCTSIMHM, TNPUHSATBIMH B OOIIECTBE NpaBHIaMU U



HOpPMaMM TOBEJICHHUS U CIIOCOOCTBYIOT IMpOLIECCAM CaMOIO3HAHHWS, CAMOBOCHHTAHUS M CaMOPa3BUTHS,
Pa3BUTHUSL BHYTPEHHEN MO3UIUU JTUYHOCTH, MATPUOTU3MA, YBAXKECHHS K 3aKOHY U MPaBOMOPAJIKY, YETOBEKY
TpyJa U cTapuieMy MOKOJICHUIO, B3AUMHOTO YBaXKE€HUS, OEPEKHOT0 OTHOLICHHSI K KYIbTYPHOMY HaclEoHI0
Y TPaJULMSAM MHOTOHAIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAKOLIEH cpeie.
JlnuHOCTHBIE pe3ynbTaThl OCBOCHUsI yueOHOro mpenmera «buonorus» AOMKHBI OTpa)kaTh TOTOBHOCTh U
CIOCOOHOCTh O0YyYarOIUXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3MLMEH JIMYHOCTH,
CUCTEeMON LEHHOCTHBIX OpHEHTalui, MO3UTHBHBIX BHYTPEHHUX YOEKIEHHUI, COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHICKOro OOIIECTBa, pacCIIMPEHUE KU3HEHHOIO OIbITa U OIbITa
JEATEIbHOCTH B MPOLECCE pean3allid OCHOBHBIX HANPABICHUN BOCIHMTATEIBLHON AESITEIBHOCTH, B TOM
YuCJIe B YaCTH:

1) rpa:xaaHcKoro BOCIMTAHUSA:

e c(hOpMUPOBAHHOCTH TPAXKAAHCKON MO3UIMK OOYUYAIOMIErocsi KaK aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I1IecTBa;

e OCO3HAaHUE CBOMX KOHCTUTYIIMOHHBIX ITPAaB U 005S3aHHOCTEH, yBaXKEHNE 3aKOHA U TPABOIIOPSIKA;

e TOTOBHOCTH K COBMECTHOW TBOPYECKOW MAESITENbHOCTH MPU CO3/JaHUU YYEOHBIX MPOEKTOB,
peneHnH y4yeOHBIX U IMO3HABATENbHBIX 33124, BBITIOJHEHUN OMOJIOTMYECKUX KCIIEPUMEHTOB;

e CIOCOOHOCTH OMNpPEAENATh COOCTBEHHYIO IMO3ULHMIO MO OTHOLIECHUIO K SIBJICHHUSIM COBPEMEHHOM
JKM3HHU U OOBACHATH €€;

e YMEHHUE YYUTHIBATh B CBOUX JCHCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO B3aMMOJCHCTBHS
JHOJIEH ¢ pa3HBIMU YOEXKACHUSIMH, KYJIbTYPHBIMU LICHHOCTSIMU U COLIMAJIBHBIM I10JIOKEHHUEM;

e TOTOBHOCTh K COTPYOHMYECTBY B TMpOILIECCE COBMECTHOTO BBIMOJIHEHHS]  Y4eOHBIX,
MIO3HABATEJIbHBIX M HCCIIENOBATENIbCKUX 3a7a4, YBAXKUTEJIBHOIO OTHOLIEHUS K MHEHHUIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJOTHYECKOTO COJIEPIKAHUS;

e TOTOBHOCTb K T'YMaHUTAPHOU U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMS:

e CPOPMUPOBAHHOCTh POCCHICKOW TPAXKTAHCKON WICHTUYHOCTH, NATPUOTH3MA, YBKCHUS K
CBOEMY Hapojy, YyBCTBAa OTBETCTBEHHOCTU Iepea PonuHOM, ropaoctu 3a cBOWM Kpaid, CBOIO
Ponuny, cBO# 3bIK U KYJIBTYPY, IPOLIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

e IIEHHOCTHOE€ OTHOLIEHWE K MPUPOJHOMY HACIECIUI0 W MAMSATHUKAM HPUPOIbL, JTOCTUKEHUSIM
Poccun B Hayke, UCKycCTBE, CIOPTE, TEXHOJIOTUSX, TPYAE;

e CrMOCOOHOCTHh OLIEHWBATh BKJIAJ POCCHICKMX YYEHBIX B CTAHOBJIEHHE M Pa3BUTHE OWOIIOTHUH,
NOHMMAHUS 3HAuY€HUs OHOJOTMM B IO3HAHMM 3aKOHOB IMPUPOJbI, B JKU3HU 4YEJIOBEKAa U
COBPEMEHHOT'0 00IIEeCTBa;

e yjeliHas yOeXJAeHHOCTh, TOTOBHOCTh K CIIYXEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €ro0
cyas0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

e OCO3HAHUE TYXOBHBIX IEHHOCTEN POCCUICKOTO HapO/a;

e C(pOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3STUYECKOTO [TOBEACHMUS,;

e CIIOCOOHOCTH OLEHMBATH CUTYAIlMI0 W TMPHUHUMATh OCO3HAHHbBIE PEIICHUS, OPUEHTUPYSICh Ha
MOpabHO-HPABCTBEHHbBIE HOPMBI U LIECHHOCTH;

e OCO3HaHHUE JIMYHOTO BKJIA/1a B IOCTPOCHHUE YCTOMYHMBOIO Oy IyIIEro;

e OTBETCTBEHHOE OTHOILIEHHWE K CBOUM pPOJUTENSM, CO3JAHHUIO CEMbH Ha OCHOBE OCO3HAHHOTO
MIPUHSATUSA LEHHOCTEN CEMENHOM XKU3HU B COOTBETCTBUHU C TPaJAULIMAMU Hapoa0B Poccuu;

4) 3cTeTH4eCKOro BOCIIMTAHUSA:

e DOCTETUYECKOE OTHOUIEHHE K MHpY, BKJIIOYAs HCTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOLICHHUI;

e TIOHMMaHUE 3MOLMOHAIBLHOTO BO3IEHCTBUS KUBOW IPUPOJBI U €€ LIEHHOCTH;

e TOTOBHOCTh K CAMOBBIP@XEHHIO B Pa3HbIX BHUJAX HCKYCCTBa, CTPEMJICHHE IMPOSIBIATH KayecTBa
TBOPUYECKOH JINYHOCTH;

5) ¢usnueckoro BocnuTraHus, (opMHpPOBaHHMA KYJBTYPbl 310POBbSi M IMOLMOHAJIBHOIO
Os1aromosty4ms:

e TIOHMMaHWE W peaTHM3alus 3I0pOBOr0 W 0e30MmacHoro obpasza KU3HH (30pOBOE MHUTAHHE,
COOIOZICHHE TUTUEHUYECKUX MPABUI U HOPM, COATaHCHPOBAHHBIA PEKUM 3aHITHA U OTABIXA,
perynspHas (¢u3nyeckas aKTUBHOCTh), OEpeXHOro, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOILEHHSI K COOCTBEHHOMY (PM3UYECKOMY M ICUXUYECKOMY 3/I0POBBIO;

e TIOHMMaHUE LIEHHOCTH MPaBWJI MHAWBUIYAJHbHOTO W KOJIJIEKTUBHOTO O€30MAacHOIO MOBEIEHUS B
CUTYalUsX, YTPOKAIOLIUX 310POBbIO U KU3HU JIIOJIEH;



e OCO3HAaHUE TIOCIEICTBHUA M HENPUATHS BPEIHBIX TNPUBBIYEK (YMOTpPeOJCHUS aJKOTroJIs,

HapKOTHUKOB, KYpEHHUs);
6) TPy10BOr0 BOCIMTAHUSA:

e TOTOBHOCTbH K TPYAY, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYIOI00HeE;

e TOTOBHOCTh K AKTHUBHOM JEATEIBHOCTU TEXHOJOIMYECKONM M COLMAIBHOW HANpPaBIEHHOCTH,
CIIOCOOHOCTh MHULIMMPOBATh, IIJIAHUPOBATh U CAMOCTOSITENIBHO BBIIOIHSTH TAKYIO JAESITEIBbHOCTD;

e HHTEpPEC K pa3luyHbIM cdepaM npodhecCHOHAIBHON NeATeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U pearn30BhIBaTh COOCTBEHHbIC KIU3HEHHBIC TIAHBI;

e TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U caMO00pa30BaHUIO Ha MPOTSHKEHUU BCEHl JKU3HH,

7) 3K0JIOTMYECKOT0 BOCIIMTAHMS:

e DKOJIOTUYECKH 1e]1eco00pa3HOe OTHOILIEHUE K IPUPOJIE KaK UCTOUYHUKY KU3HU Ha 3eMiie, OCHOBE
€e CyILEeCTBOBAHUS;

e TIOBBIIICHHE YPOBHS SKOJOTMYECKON KYIbTYpPbl: IPUOOPETEHNE OMbITA UIAHUPOBAHUS TIOCTYIIKOB
Y OLICHKH UX BO3MOXHBIX ITOCJIEICTBUN JIUISl OKPYKAIOIIEH CPEMBL;

e 0CO3HAHUE rI00aJIbHOT0 XapaKkTepa SKOJIOTHUYECKHUX MPOoOIeM U MyTel UX pelieHus;

e CIIOCOOHOCTH HCHOJB30BATH MPUOOpETaeMble NMPU W3y4YEeHHH OUOJIOTHM 3HAHUS M YMEHHS TIPH
pelieHun npodieM, CBSI3aHHBIX C PALIMOHAIBHBIM MIPUPOAOIOIB30BaHNEM (COOII0ICHUE TPaBUIT
NIOBE/ICHUS B IIPUPOJIEC, HANPABICHHBIX HAa COXPAHEHHE DPABHOBECHUS B HKOCUCTEMAX, OXpaHy
BHJIOB, DKOCUCTEM, Orochepsr);

e AKTHMBHOE HENPHUITHE ICUCTBUI, TPUHOCAILIMUX BPE] OKPYKAIOIIEH MPUPOJHON Cpene, yMEHHE
MIPOTHO3UPOBATh HEOJIArONPUSTHBIE SKOJOTUUYECKHIE MOCIEACTBHS MPEANPUHIMACMbIX ICHCTBHIA
U IIPEJOTBpAIATh UX;

e HAJIMYME PA3BUTOIO HSKOJOIMYECKOTO  MBIIUICHHS, HKOJOTMYECKOM  KYJIbTYpbl, OINbITa
JESTEIBHOCTH  AKOJIOTMYECKOM  HAIpaBJIEHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HMH B
MIO3HABATEJIbHOW, KOMMYHUKATUBHOM W COLIMAIBHOW NPAKTUKE, T'OTOBHOCTU K YYacTHUIO B
MPAKTUYECKOU IESITEIBHOCTH AKOJIOTHYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 O3HAHUS:

e c(hOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHSA
HAyKH U OOIIECTBEHHOW NPAaKTUKH, OCHOBAHHOTO Ha AMAJIOre KYJIbTYp, CIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

e COBEPILECHCTBOBAaHUE SI3bIKOBOM M YHUTATENbCKOM KYJbTYpPbl KaK CpEICTBA B3aUMOJECUCTBUS
MEX]y JIFOJIbMU U [IO3HAHUS MUDA;

e TMOHMMaHHe crneuupukn OHOJOTMM Kak HayKH, OCO3HAaHHsA ee poiau B (opMUpOBaHHH
PalMOHAJILHOTO HAyYHOT'O MBIIIJIEHUS, CO3JaHUH LIEJIOCTHOTO MPEACTABIEHUS 00 OKpYKaroleM
MHUpE KaKk O €IMHCTBE TMpPHPOJbI, 4YelloBeKa U OOIIecTBa, B IMO3HAHUU MPHUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHnu NpoodieM COXpaHEeHUsl IPUPOIHOTO PaBHOBECHS;

e yOEXIEeHHOCTh B 3HAUUMOCTH OMOJIOTHH Ul COBPEMEHHOM LIMBMIIM3ALMU: 00ECIeYeHUsI HOBOTO
YPOBHSI Pa3BUTHUSl MEIULMHBI, CO3aHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX peulaTh
pecypcHble MpoOJeMbl pPa3BUTHSA YEIOBEYECTBA, MOWUCKAa IyTed BBIXOJAa H3 TIJI00AIBHBIX
HKOJIOTMUYECKUX MpoOsieM U 00ecriedeHns Iepexoia K yCTOHYMBOMY Pa3BUTHIO, PalliOHAILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHHUIO HOBBIX CTaHAAPTOB KU3HU;

e 3aMHTEPECOBAHHOCTh B TMOJYYEHUHM OHOJIOTMYECKUX 3HAHUI B LENSIX MOBBILIEHUS OOLIeH
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TPAaMOTHOCTH, KaK COCTAaBHOW YacTH (PYHKIMOHAIBHOM
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMOil Ipu U3y4eHUU OUOJIOTHH;

e TIOHMMAaHUE CYIIHOCTH METOJOB IIO3HAHHSA, MWCIOJIb3YEMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIONIb30BaTh IIOJIydaeMble 3HAHMSI JUIsl aHaiu3a M OOBACHEHUs SBJICHUN
OKpY)KAaIOIIero MHpa M TPOUCXOAAIIMX B HEM H3MEHEHHMH, yMEHHue JenaTh O0OOCHOBaHHBIE
3aKJIIOYEHUSI HAa OCHOBE HAYYHBIX (PAKTOB M HMEIOIIUXCS JaHHBIX C IeJIbI0 IOJY4YeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

e CIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS I pelieHusl mpobiieM B
peabHBIX KU3HEHHBIX CUTYaAIUSX;

e OCO3HAaHUE IIEHHOCTU HAyYHOM J€ATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH IPOEKTHYIO H
HCCJIEIOBATEIbCKYIO ACSTENIBHOCTh MHIUBUYAIbHO U B TPYIIIIE;

e TOTOBHOCTb M CIIOCOOHOCTH K HEMPEPHIBHOMY OOPa30BaHUIO U CaMOOOPa30BAHUIO, K AKTUBHOMY
MOJIy4EHUIO HOBBIX 3HAHHUH 1O OMOJIOIUU B COOTBETCTBUHU C KU3HEHHBIMH MTOTPEOHOCTAMHU.

MeranpeamMeTHble pe3y/ibTaThl



MeTtanpeaMeTHbIe PE3yNIbTaThl OCBOCHHS y4e€OHOTrO mpeameTa «bHONOrvsy BKIIOYAIOT: 3HAYUMBIC IS
(hopMUPOBaHHST MUPOBO33PEHUST O0YUYAIONIUXCS MEXKIUCIUTUITMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHbIC
MOHATHSI, OTpaXkaloUIhe IEeOCTHOCTh HAyYHOM KAapTUHBI MHpa M CIeUU(HUKYy METOJO0B MO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPTHSs, IBIICHHUE, MPOIIECC, CUCTEMa, HAYUHBIH (akKT,
MPUHILIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIeN0oBaHNe, HaONI0IeHue, H3MEpPEHue,
OKCIIEPUMEHT | Jp.), YHUBEpPCAIbHbIC YyueOHBbIC JeHCTBUS (MIO3HABATEIBHBIE, KOMMYHUKATHBHBIC,
perynatuBHble), obecrneunBaromme (HopMupoBaHHe (YHKIMOHATBHOW TPaMOTHOCTH U COLIMAIBHOU
KOMITETCHIIUHT o0yJaronmxcs, CIIOCOOHOCTH 00yJaronmxcs KCII0Ib30BaTh OCBOCHHBIEC
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUS W YHHBEpcajbHble YdeOHbIE JEWCTBUA B
ITI03HABATEJILHON U COLIMAIBHON ITPAKTHKE.

MeTtanpeameTHble pe3yinbTaThl OCBOSHHS MPOTrpaMMbl CPEeTHET0 O0IIeT0 00pa3oBaHusl JOHKHBI OTPaXKaTh:

OBiajieHne YHMBEPCAIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JJOornYecKue AecTBUS:

e CaMOCTOATENHHO (OpMyIHpOBaTH ¥  aKTyalM3UpOBaTh MpoOJieMy, paccMarpuBaTh €e
BCECTOPOHHE;

e HCIOJIb30BaTh IPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOrO MBIIUICHUs (aHAIu3a, CUHTE3a,
CpaBHEHHUsA, KiacCHUpUKAIMK, OOOOIIEeHHsI), PaCKpPbIBaTh CMBICT OHOJOTHUYECKHX TOHATHHA
(BBIICNATH UX XapaKTePHBIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU ITOHSATUSIMHU );

e OIpenessaTh 1eNu AeSITeNbHOCTH, 3aaBasi MapaMeTpbl U KPUTEPUU UX JOCTHUKEHHS, COOTHOCUTD
pe3yabTaThl IEATETLHOCTHU C TIOCTABJICHHBIMU LIETISIMU;

e HCIMOJB30BaTh OMOJIOTUYECKUE TIOHATUS Ui 00bsCHEHUS (AaKTOB U SIBJICHUN )KUBOU MPUPOJIBI;

e CTPOWTH JIOTUYECKHE pacCyXJcHHUsS (MHAYKTUBHBIC, NEAyKTHBHBIC, 1O AHAJIOTHH), BBISIBIATH
3aKOHOMEPHOCTH U MPOTUBOPEYHS B PaCCMATPUBACMBIX SIBICHHSIX, (JOPMYIHPOBATH BBHIBOJABI U
3aKJTIOYCHUS,

e TMPUMEHATH CXEMHO-MOJEJbHBIE CPEACTBA JJS TMPEACTABICHHUS CYIIECTBEHHBIX CBA3CH U
OTHONIICHUN B M3Y4aeMbBIX OHMOJIOTHMYECKHX OOBEKTax, a TakKe MPOTHBOPEUYMU Pa3HOTO poJa,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMALMOHHBIX HCTOUHUKAX;

e pa3pabareiBaTh IUIAH PEIICHUS MPOOJIEMBI ¢ YYE€TOM aHAlM3a WMEIONIUXCS MAaTepPHAIbHBIX M
HEeMaTepUaIbHBIX PECYpPCOB;

e BHOCHUTH KOPPEKTHUBHI B JICATEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3yIbTATOB IICIISIM, OLICHUBATH
PHUCKU TIOCTIEACTBUIN JESTENbHOCTH;

e KOOPJMHHUPOBATH W BBHINOJHATH pabOTy B  YCIOBUSAX PEAITBHOTO, BHUPTYAILHOTO W
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

e Ppa3BUBATh KPEATHBHOE MBINUICHUE TIPH PEIICHUH )KU3HCHHBIX MTPOOIIEM.

2) 6a30BbIe HCCAET0BATEIbCKHE TeHCTBHS:

e BIAJCTh HABBHIKAMH Y4YEOHO-HUCCIEAOBATEIBCKON UM TPOCKTHOM NEATETbHOCTH, HaBBIKAMU
pazpelrieHusi mpoodieM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITENILHOMY TOUCKY METOJIOB
pEIICHHS TPAKTUICCKHUX 33]1a9, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;

e HCMOJB30BaTh pA3IWYHBIE BHUJIBl JIEATEIHHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUI0 M TMPUMEHEHUIO B YYEOHBIX CHUTYallUsSX, B TOM YHCJEC TPU
CO3aHUH YUEOHBIX U COIIMAIBHBIX TPOEKTOB;

e (opMHUPOBATH HAYYHBIM THUI MBIIUICHAS, BIAJACTh HAYYHOH TEPMHHOJOTHCH, KITFOUEBBIMHU
MOHITUSIMHA U METOJIaMU;

e CcTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJa4ll B O0pa30BATEIHHOW JEATETLHOCTH U
JKU3HEHHBIX CUTYaIUsX;

e BBISBIIATH MPUINHHO-CIICJICTBCHHBIC CBS3U W aKTyaJIM3MPOBATh 3314y, BBIJIBHUTATh THIIOTE3Y €€
pelleHus, HaXOUTh apTYMEHTHI JIsl JOKa3aTeNbCTBA CBOUX YTBEPXKICHUM, 3a/1aBaTh MapaMeTphl
U KPUTECPUU PEIICHHS,

e AHANM3HUPOBATH MOJYUYEHHBIC B XOJE PEIICHUS 3aJaud Pe3yIbTaThl, KPUTUUYECKH OIICHUBATh WX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

e 1aBaTh OIICHKY HOBBIM CHUTYaIlUsSIM, OIICHUBATH IPHOOPETEHHBIN OMBIT;

e OCYHIIECTBISITH II€JICHANIPABICHHBIN TIOMCK TEepEeHOCa CPEJICTB M CIOCOOOB JCHCTBUSA B
po(hecCHOHATBEHYIO CPey;

e YMETh MEPEHOCUTH 3HAHUS B MTO3HABATEILHYIO U MPAKTHUECKYIO 00JIACTH KU3HEACATENHHOCTH,

e YMETh MHTETPHPOBATH 3HAHUS M3 PA3HBIX MPEAMETHBIX 00JacTel;

e BBIJIBUTATh HOBBIC WJICH, MTPEJIaraTh OPUTHHAIBHBIC ITOAXObI U PEIICHUS, CTABUTH TPOOJIEMBI U
3a/1a4y¥, JOMYCKAIOIUe allbTePHATUBHBIE PEIICHMSI.

3) padora ¢ ungopmanmei:



e OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHMKAX MH(POPMAIUH (TEKCTE Yy4eOHOTO MOCOOHs, HAy4HO-
HOMYJSIPHOM JUTEpaType, OMOJOTHYECKUX CIOBAPSX M CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0Oa3ax
JAHHBIX, B WHTEpPHETE), aHAIM3UPOBATh HWH(GOPMAIIMIO paA3IMYHBIX BHUAOB U  (Hopm
IIPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ JJOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

e (opmynupoBaTh 3ampochl U NPUMEHATh pa3IMYHbIE METOABI IpU MOMCKE U 0TOOpe
O6uonornyeckoit nHGopMaIK, He0OXO0IMMOM ISl BHIIOJTHEHUS y4eOHBIX 3a/1a4;

e IpHOOpeTaTh ONBIT  HCHOJB30BaHHUA  HMH(OPMAIMIOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHUH,
COBEPLIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3IMUYHbIX IOMCKOBBIX CUCTEM;

e CaMOCTOATENBHO BHIOMPATH ONTUMAIBHYIO (OPMY MpeACTaBIECHUS OMOIOrMuecKol HHPpOopMaLuu
(cxemsl, rpaduKu, TUarpaMMBbl, TaOJIHILIbI, PUCYHKH U JIP.);

e HCIOJB30BAaTh HAyYHbIHN SA3bIK B KAYECTBE CpeACTBa IpU paboTe ¢ Ouoornuyeckoil uHdopmaruei:
OPUMEHATh XUMHYECKHe, (U3NYECKHe W MaTeMaTH4YecKHe 3HAKH W CHUMBOJBI, (OPMYIIBI,
ab0peBuaTypy, HOMEHKJIATYpYy, HCIOJIb30BATh U NPeoOpa3OBbIBATH 3HAKOBO-CUMBOJINYECKUE
CPEJICTBA HAIJISIAHOCTH;

e BJQJIETh HABBIKAMH PAaClO3HABaHMs W 3aIIUThl MH(POpMaLuU, HHPOPMALMOHHON 06€30MacHOCTH
JMYHOCTH.

OsJiajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBHSIMU:
1) o0menue:

e OCYIIECTBJISATh KOMMYHHUKAIlMM BO BceX cdepax >KU3HU, aKTUBHO Y4acTBOBATh B AMAJIOre WIH
JUCKYCCUM IO CYLIECTBY oOOcCyXJIaeMoil Tembl (yMEHHE 3aJaBaTb BOIPOCHI, BBICKAa3bIBAaTh
CYXJIEHUS OTHOCHTEIbHO BBINOJIHEHUs NpeJlaraéMoi 3ajadyd, YYMThIBaTb MHTEPEChl H
COIIACOBAHHOCTD MO3ULIUHI APYTUX YYaCTHUKOB JUAJIOTa WM JUCKYCCUH);

e pacro3HaBaTb HeBepOaJbHBIE CPEACTBAa OOLICHMS, MMOHMMATh 3HAUYEHUE COLMAJIBHBIX 3HAKOB,
NPENOCHIIOK BOSHUKHOBEHHS KOH(MIMKTHBIX CUTYaIlMi, YMETh CMATYaTh KOH(IUKTHI U BECTH
HIEPEroBOPHI;

e BIQJICTh PA3IMYHBIMU CIIOCOOAMHU OOIIEHHS W B3aUMOJCHCTBHUS, TIOHUMATh HAMEPEHUS IPYTUX
Jqroied, NPOSIBIATH YBAXKUTEIbHOE OTHOIIEHHE K COOECeHMKY U B KOPPEKTHOH ¢opme
(GopMyIUpPOBATH CBOM BO3PAXKECHMUS;

e pa3BEPHYTO M JOIMYHO U3JaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

2) coBMecTHas1 1eATeJIbHOCTD:

e IIOHMMAaTh W UCHOJb30BaTh MNPEUMYIIECTBA KOMAHIHOM M MHIMBHIYyalbHOH pPabOTHl IpH
pemeHnr OMOJIOTHYECKON MPOoOIeMbl, 00OCHOBBIBATh HEOOXOIMMOCTh MMPHUMEHEHHSI TPYIIIOBBIX
¢dbopM B3aMOAEUCTBUS NPH PeLLICHUH y4eOHOM 3a1auu;

e BBIOMpAaTh TEMAaTUKy M METOJbl COBMECTHBIX JAEWCTBUH C y4yeToM OOLIMX HWHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

e TPUHUMATH II€JIM COBMECTHOH N€ATEIbHOCTH, OPraHU30BbIBaTh U KOOPJAUHUPOBATH JAECUCTBUS I10
€€ JOCTM)KCHMIO: COCTaBIATh IUIAaH JEWCTBUM, pAclpeAeisaTbh pPOJIM C y4EeTOM MHEHMH
YYaCTHUKOB, O0CYXAaTh pe3yJIbTaThl COBMECTHON pabOTHI;

e OIICHMBATh KAayeCTBO CBOET0 BKJIaJa M KaXJAOr0 y4aCTHHKAa KOMaHJbl B OOLIMH pe3yabTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

e TMpe/ularaTb HOBBIE TPOEKTHI, OLEHUBAaTh MJIEU C TO3UIUM HOBHU3HBI, OPUTHMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

e OCYILIECTBJIATh MO3UTHBHOE CTPATETMUYECKOE ITOBEJIEHUE B PA3JIMYHBIX CHUTYalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaK€HUE, OBITh MHUIIMATUBHBIM.

OgJaieHNe YHUBEPCAJIBHBIMH PeryIssTHBHBIMH el CTBUAMU:
1) camoopranmuzanus:

e HCIOJB30BaTh OMOJIOTMYECKUE 3HAHMS Ul BBIABICHHUS MPOOJIEM M MX PEIICHUS B KU3HEHHBIX U
y4€OHBIX CUTYaIUsX;

e BHIOMpaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHUH LEJIEBbIe U CMBICIOBbIE YCTAaHOBKM B CBOHUX
JIEUCTBUAX M TMOCTYIKaxX IO OTHOLICHHWIO K >KHUBOW MPUPOJIE, CBOEMY 3J0POBBIO M 3J0POBBIO
OKpYXKarOIINX;

e CAMOCTOATEIBHO OCYIIECTBJISATH MO3HABATENbHYIO JESTENbHOCTD, BBIBIATH MPOOIEMbI, CTABUTh
U (GOpMyNIHpOBaTh COOCTBEHHBIE 3a/7a4d B OOpa30BaTENbHOW JESITEIbHOCTH U >KU3HEHHBIX
CUTYaIUsX;

e CaMOCTOATENBHO COCTaBJATH IUIAH pelIeHHs NpoOJeMbl C YYEeTOM HMMEIOLIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHU;

e JIaBaTh OIICHKY HOBBIM CUTYAIHsIM;

e pacHIMpATH PAMKH Y4eOHOIo ImpeaMeTa Ha OCHOBE JIMUHBIX IPEANOYTEHHIH;



JieNaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (HOPMHUPOBAHHWIO WM TPOSBICHHUIO IMHPOKON JSPYIUIIMA B Pa3HBIX 00JIACTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBINA M KYJIbTYPHBI YPOBEHb;

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JCSATCIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YNIBTATOB LEIISAM;

BJIaJIETh HAaBBIKAMHU IO3HABATENBHOM pe(IeKcHH Kak OCO3HAHHs COBEPILIACMBbIX NEHCTBUN W
MBICIIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB MU OCHOBAHUHM, MUCIOJIb30BaTh MPUEMBI pedieKcun
JUISL OLICHKU CUTYal[H, BBIOOpAa BEPHOT'O PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHWKEHUIO;

IIPUHUMATh MOTUBBI U apryMEHTBI IPYTUX IIPU aHAJIU3€ PE3YJIbTAaTOB AEATEIbHOCTH;

3) npuHsiTHE Ce0A U APYIrUX:

MPUHUMATD €05, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U aPIYMEHTHI IPYTUX [IPH aHAJIN3€ PE3YJIbTaTOB ACATEIbHOCTH;
IPU3HABATh CBOE IIPABO U MPABO APYTUX Ha OIINOKY;

pa3BUBaTh CIIOCOOHOCTH IOHUMATh MUP C MO3ULUK JPYroro 4ejaoBeka.

IIpeameTHBbIe pe3yabTaThI
[Ipenmernsie pe3ynbraThl ocBoeHHs mporpammbl COO mo Ouonornu Ha 0a30BOM YPOBHE BKIIOYAIOT
cneunpuyeckue s yueOHoro npeamera «bruonorusy» HayuyHble 3HaHUS, YMEHUS U CIIOCOOBI AEUCTBUM 1O
OCBOEHUIO, MHTEPIIPETALMM U IPEOOpPa30BAHUIO 3HAHHWM, BHJIbI JIEATEIBHOCTH MO MOJYYEHUIO HOBOTO
3HAaHUS M NPUMEHEHUIO 3HAaHUM B Pa3IMYHBIX Y4eOHBIX CUTyallUsiX, a TAKXKEe B PEalbHbIX KU3HEHHBIX
CUTyallusiX, CBA3aHHbIX ¢ Ouonorueil. B mporpamme npeaMmeTHble pe3ysibTaThl MPENCTaBICHbl MO TOAAM
o0OyueHusl.

10-# kaace

IIpenmeTtHble pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 10-mM kJiacce J0KHBI OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHMH O MECTE M pPOJM OHOJOTMM B CHCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM KApTHHBI MUpPA U
HayYHOTO MUPOBO33PEHHUS, O BKJIA/J€ POCCUICKUX U 3apYOEKHBIX YUEHBIX-OMOJIOIOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE pacKphIBaTh COJEP)KAHHE OHMOJOTMYECKHX TEPMHHOB W TOHSATHI: JKU3HB, KIIETKa,
opranu3M, Merabonu3M (0OMEH BemIecTB U  MpEBpallleHue HSHEPruu), TOMeocTas
(camoperynsinusi), ypOBHEBash  OpraHM3alUsi JKUBBIX  CHUCTEM, CaMOBOCIIPOU3BEICHUE
(penpoyKius), HaCIeCTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHE;

YMEHHE u3Jlaratb OMOJIOrMYecKHe TeopuHu (KJIETO4YHas, XpOMOCOMHAs, MYyTallMOHHas,
LEHTpaJlbHasl J0rMa MOJIEKYJIspHOH Ouonoruu), 3akoHsl (I. Menpgens, T. Moprana, H. U.
BasuiioBa) u ydeHus (0 eHTpax MHOT0OOpa3us U MPOUCXOKICHUS KyJIbTypHbIX pacTteHuit H.U.
BaBuiosa), onpenensTs rpaHHIbl UX TPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

YMEHHE BJIJIETh METOJAMU HAyYHOTO MO3HAHMS B OMOJOTMM: HAOJIIOJEHHE W ONUCAHUE >KUBBIX
CHCTEM, MPOLIECCOB U SBICHUH, OpraHU3aIMsl U MPOBEACHUE OMOJIOTMYECKOTO 3KCIEPHUMEHTa,
BBIIBUJKEHUE THUIIOTE3bl, BBISIBICHHE 3aBHCHUMOCTH MEXKIY HCCIEAyEeMbIMU BEJIMYMHAMH,
00BSICHEHHUE MOJYUYEHHBIX PE3yIbTaTOB, UCIOIb30BAHHBIX HAYYHBIX MOHATHH, TEOPUN U 3aKOHOB,
YMEHUE JEJIaTh BbIBO/bI HA OCHOBAHHUH ITOJTYYEHHBIX PE3YJIBTATOB;

YMEHHE BBIIENIATH CYLIECTBEHHBIE IIPU3HAKU BHPYCOB, KIETOK IIPOKAPUOT M DYKAPHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IMPOIIECCOB: OOMEHA BELIECTB U
IpEeBpalleHUs] PHEPTUU B KJIETKe, (POTOCHMHTE3a, MIACTUYECKOTO M SHEPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIUIOJOTBOPEHMS, PA3MHOKEHUS, WHIMBHUIYAIBHOTO Pa3BUTHS
opraHusma (OHTOTeHe3);

YMEHHE NPUMEHATh IIOJY4YEHHbIE 3HAHUA N OOBACHEHUS OHOJOTHYECKHX IPOIECCOB U
SIBJICHUM, JJIS1 IPUHATHS MIPAKTHUECKUX PELICHUH B MOBCETHEBHOM JKHU3HHU C IIENIBI0 00ecTIeueHHs
0€30MacHOCTH CBOEr0 3J0POBbsI M 3I0POBbsl OKPYKAIOLIUX JIIOJIEH, COONIOAEHHUS HOPM
IPaMOTHOTO TIOBEIEHUSI B OKpYXKaloLleW MNpUPOIHON cpele, MOHUMAaHHE HEOO0XOAUMOCTH
MCIIOJIb30BaHUsl TOCTHXKEHUI COBpEMEHHOW OWOJIOTMH U OMOTEXHOJOTHH I palMOHAIBLHOTO
IPUPOIONOIB30BAHUS;

yYMEHHE peniaTh dJeMEHTapHble T€HEeTHYECKHE 33/a4d Ha MOHO- U JTUTMOPHJIHOE CKpEellMBaHUE,
CIIETIJICHHOE HAacJelOBaHWE, COCTABIATh CXEMbl MOHOTMOPHUIHOTO CKpELIMBaHMUA  JUIS
MIPEICKA3aHMs HACJIeI0BAHUS IPU3HAKOB Y OPTaHU3MOB;



e yYMEHHE BBIIOJHATH Ja0OpPaTOpHBIE M MPAKTUYECKHE PadOThI, COOMIOAATh MpaBmiIa Mpu padoTe ¢
y4eOHBIM U JJaOOpaTOPHBIM 00OPYOBAHUEM;

e yMEHHE

KPUTHUYCCKU OLCHHUBATH

U HMHTEPIPETUPOBATH

uHpopMaIo  OHOJOTHYECKOTO

COJIepKaHUsl, BKJIIOYAONIYIO IICEBOHAYYHBIE 3HAHMS M3 PA3IMYHBIX HMCTOYHUKOB (CpeIcTBa
MaccoBOM MH(POPMAIIMK, HAYYHO-TIOMYJISIPHBIC MaTEPHAIIbl), STHYCCKHUE aCTIEKThl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;
e yYMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIC COOOIIEHUs, 000011asi OMOJIOTUIECKYIO
WH(OPMAIIMI0O U3 HECKOJBKUX HCTOYHUKOB, IPAMOTHO HCIIOJIb30BaTh TMOHATUUHBIA ammapar

OHOJIOTUH.

TeMaTnuyeckoe MIIAHNPOBAHUE Y4eOHOI0 MpeAMeTa
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No 2 «M3y4yenue cTpoeHust
KJIETOK PaCTEHUI, J)KUBOTHBIX,
rpuOoB U OaKTepui MO
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOIpenaparax U ux
OTIFICAHUE)»

KusuenesarenpH
OCTb KJIETKH

OOMEH BELIECTB WA
MeTa00IIN3M

dortocunTes. XeMOoCcHHTES

DHepreTuYecKuii 0OMeH

JKU3HEHHBIA TUKIT KIETKU.
Jenenue kiaeTku. MuTos.
Jlaboparopnas pabota Ne 3
«Habmrotenne MuTo3a B

https://lib.m
school.edu.r
u/market?fil
ters=%22su

bjectlds%22

KJIETKaX KOHYMKA KOPEIIKa %3A%5B%
JyKa Ha TOTOBBIX 2297%22%
MHUKpOIIperapaTax»» 5D%2C%?2
2schoolClas

buocunres 6enka. Peakuus s1ds%22%3
MaTPUYHOTO CUHTE3a 'ZAM
Tpancasus — OnocHHTE3
Oenka

PasmHoxeHue n Hexknerounsie hopmbl )KU3HI

WHJMBUIyaJIbHO — BUPYCHI

€ pa3BUTHE

OpraHu3MOB DopMBbI pa3MHOKEHUS https://lib.my
OpTatHSMOB school.edu.r

u/market?fil

Meiios ters=%22su
OO6pa3oBaHue U pa3BUTHE E’ ect IodS%EZ
IIOJIOBBIX KJIETOK. W
OMm1010TBOpPEHHUE. %
JlaGopatopHas pabota Ne 4 oD%2C%2
«/3yueHne CTpOeHHS MOJTOBBIX %
KJIETOK Ha FOTOBBIX SISS/"AO/O?’
MUKpOIIpenaparax» 2A/022M
NunuBuayanbHOE pa3BUTHE
OpraHU3MOB

HacnencrsenHno I'enetnka — Hayka o

CTh U HACJIEICTBEHHOCTU U
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W3MEHYHBOCTh
OpTraHU3MOB

HN3MEHYHUBOCTH

3aKOHOMEPHOCTH
HACJICOJOBaHUs ITPU3HAKOB.
Monorubpumnoe
CKpelIUBaHue

JluruOpuiHOe CKpelMBaHKe.
3aK0H HE3aBUCUMOTO
HACJICJIOBaHMSI IPU3HAKOB

CueruieHHOE HacJeI0BaHHe
npu3HakoB. JlJaboparopHas
pabora Ne 5 «3yuenue
Pe3yJIbTaTOB MOHOTUOPHUTHOTO
U TUTHOPUTHOTO CKPEIIMBAHUS
y Ip030(HITBI HA TOTOBBIX
MUKpOIpenapaTax»

https://lib.mys
chool.edu.ru/

market?filters
=%22subjectl
ds%22%3A%
5B%2297%22
%5D%2C%22
schoolClasslds

%22%3A%22
10%22

I'eneTrnka nona. Hacinenosanue
MIPU3HAKOB, CLEIJIEHHBIX C
OJIOM

M3MeHYnBOCTD.
Henacnencreennas
M3MEHYMBOCTb. JIabopaTopHas
pabota Ne 6. 3yuenue

MO TU(DUKAITHOHHOM
WU3MEHUYUBOCTH, IIOCTPOEHUE
BapHallIOHHOTO psJa U
BAapUALMOHHON KPUBOI»

Hacnencrsennasa
M3MEeHYUBOCTh. JlabopaTopHas
pabota Ne 7. «Ananus
MyTalui y 1po30¢huisl Ha
TOTOBBIX MUKPOIIPENapaTax»

I'eneTnka yemoBeka

O6o0mmaroiiee MOBTOPEHUE.
TecTtupoBaHue B paMKax
MIPOMEKYTOYHOM aTTECTANKI

Cenexknus
OpPTraHU3MOB.
OCHOBBI
OMOTEXHOJIIOTHH

Cenekuus Kak HayKa 1
npoiiecc

MeToanl U TOCTHKCHHS
CEJIEKLIUU PACTEHUN U
JKUBOTHBIX

buorexHnonorus kak orpacib
MIPOU3BOJICTBA

https://lib.m

yschool.edu
ru/market?f

ilters=%22s
ubjectlds%2
2%3A%5B
%2297%22
%5D%2C%
22schoolCla
ss1ds%22%
3A%2210



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2297%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2297%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2297%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2297%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2297%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2297%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2297%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2297%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2297%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2297%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2297%22%5D%2C%22schoolClassIds%22%3A%2210
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2297%22%5D%2C%22schoolClassIds%22%3A%2210
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2297%22%5D%2C%22schoolClassIds%22%3A%2210
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2297%22%5D%2C%22schoolClassIds%22%3A%2210
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2297%22%5D%2C%22schoolClassIds%22%3A%2210
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2297%22%5D%2C%22schoolClassIds%22%3A%2210
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2297%22%5D%2C%22schoolClassIds%22%3A%2210
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2297%22%5D%2C%22schoolClassIds%22%3A%2210
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2297%22%5D%2C%22schoolClassIds%22%3A%2210
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2297%22%5D%2C%22schoolClassIds%22%3A%2210
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2297%22%5D%2C%22schoolClassIds%22%3A%2210




