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COJAEPKAHUE OBYYEHUA

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTHMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMHU
€CTeCTBEHHBIMU HayKaMu, (Quiocoduei, 3TUKON, 3CTeTUKOM u mpaBoMm. Ponb Ouonoruu B
(opMHpPOBaHNN COBPEMEHHON HaYy4YHOU KapTHHBI Mupa. CucTeMa OMOIOTHIECKUX HAYK.

MeToap!l Mo3HaHUA KUBOW MPUPOB! (HAOII0AEHUE, SKCIIEPUMEHT, OIMCAaHUE, H3MEPEHHE,
KJ1accU(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

[Toptpertsr: Y. dapsun, I'. Mennens, H. K. Konpsuos, Ix. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOobI TO3HAHUS KUBOW IPUPOIBDY.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktueckass padora Ne 1. «lcmonb3oBaHue pa3aUMYHBIX METOJOB MpPH H3YYECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUSA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIu4Me >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpolicTBa OumocucTeM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIMA,  TKAaHEBbIM, OPraHU3MEHHBI,  MONYJSIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JleMoHCTpanum:

Tabmuupel u cxembl: «OCHOBHbIE NPHU3HAKU KU3HW», «YPOBHU OpraHU3alUU >KUBOU
IPUPOJIBI».

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XumMu4ecKkuii cOCTaB U CTPOCHHE KJICTKH.

XUMUYECKUI COCTaB KJIETKHU. XuMu4yecKue BJIEMEHTBHI: MAaKpOD3JIEMEHTHI,
MHUKpO3JI€MEHTHI. Bosla 1 MUHEpasbHbIE BEIlIECTBA.

@yHKIMM BOJABl U MHUHEpPAIbHBIX BeHleCTB B KieTke. [loanepikaHne OCMOTHYECKOIO
Oananca.

benku. CocraB u cTpoeHue 0eIK0B. AMUHOKHUCIOTEI — MOHOMEPHI OenkoB. HezameHnmble
U 3aMEHHUMbl€ AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTHUYHAs CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonorudeckue GpyHKIMN OETKOB.

®epMeHTHl — Ouosiornyeckue karaiauzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbpl. Otinuuss  QepMeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30KCHupr003a), AucaxapH bl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0I03a). buosorndeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodpmibHO-THAPOGHOOHBIE
cBoiicTBa. buonornueckue ¢pynkunu aunuaoB. CpaBHEHUE YIIIEBOIOB, OEIKOB M JIUIHJIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotunbl — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuunu JIHK. Crpoenune u ¢ynxmun PHK. Bugst PHK. AT®: crpoenue u

byHKINN.



[utomoruss — Hayka o kjeTke. KierouHas Teopuss — mpuMep B3aUMOJCUCTBUS UIEU U
(axTOB B HAYYHOM MMO3HAHUU. METOIbI U3yUEHHS KIICTKH.

Knerka kak nenoctHas sxuBasi cucrema. OOmie Mpu3HaKy KIETOK: 3aMKHYTasi HapyKHast
MeMOpana, mosekyibl JJHK kak renernueckumii ammapar, cucTeMa CHHTE3a Oeka.

Tunsel KIETOK: JyKapuoTHyeckas U mpokapuoTuueckas. OCOOCHHOCTH CTPOEHUs
pokapuoTnyeckoil kiueTku. Kinertounas crenka 6akrepuil. CTpoeHHE 3YKapuOTHUECKOHN KIIETKU.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIUH.
[Inasmatuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranonasl kietku: IIIC, anmapar 'onbmaxu, muzocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHApPUH, IMiaacTuibl. IIpomcxoxneHrne MHUTOXOHAPUNH U IUIACTHUA.
Buner mnactun. HememOpaHHbie OpraHOUAbI KJIETKU: pUOOCOMBI, KIICTOYHBINA LIEHTP, LIECHTPUOIIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOMJIOB KJIETKU. BritoueHusl.

SAnpo — perynsaTopHbIli HeHTp KiIeTkh. CTpoeHue sapa: suepHas 000JI09Ka, Kapuoria3ma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHUBOM MPHUPOAEY,
«Pacnipenenenne XUMUYECKUX 3JIEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmunel u cxembl: «llepuonuyeckas Tabauna XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «bruocunTe3 6enkay, «CTpoeHne MoJieKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monexkynsl AT®», «CTpoeHne 3ykapuOTH4YECKON
KieTkn», «CTpoeHue XUBOTHOM KIETKW», «CTpPOEHHE PpacCTUTEIBHON KIETKu», «CTpoeHue
MPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKu», «Y TIIeBOJbD», «JIUumuasn.

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
U3MEpEeHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaTbl pPacTUTENbHbBIX, KUBOTHBIX M OaKTepHaIbHbIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopHass pabora Ne 2. «M3y4yeHHe CTPOEHHS KIETOK pacTeHHH, XUBOTHBIX MU
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHenesATeIbHOCTD KJIETKH.

OOMeH BeImiecTB, WIHM MeTa0omu3M. ACCUMWIISAIUS (TJIACTUYECKH OOMEH) U
JTUCCUMUIIALIUSA (HEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO TMpoliecca MeTabonusma. Poib
3aKOHOB COXPAHEHUS BEUIECTB U SHEPTUU B TOHUMAHUHN METa0OIU3Ma.

Tumnber oOMena BemecTB: aBTOTpOodHBIN U reTepoTpodHbi. Pons pepmenToB B 00MeHE
BELIECTB U ITPEBPALLICHUH SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass (a3bl (¢orocuHre3a. Peakuuu QoTocuHTE3A.
D¢ dexkTuBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a JIJIs KU3HH Ha 3emiie. BiusHue ycioBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX pacTEHUI.

XeMocHHTe3. XEMOCHHTE3UPYIOIIUe OakTepuu. 3HAUYCHHWE XEMOCHHTE3a JUIS KU3HU Ha
3emie.



DHepreTuyecknii OoOMEH B  KJeTKe. PacmieruieHwe  BEIeCTB,  BBIACICHHE U
AKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTaIlbl 3HepreTndeckoro oomena. [nmukonus. bpoxkenue u
ero Buabl. KucinopoaHoe OKuCI€HHE, WIM KJIETOYHOE JibixaHue. OKHUCIUTENbHOE
dbochopunupoBanue. DPPEKTUBHOCTh FIHEPTETUICCKOTO OOMEHA.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHbopmamus u JHK. Peamuzamus
TeHEeTUYeCKON MH(popMaMu B KieTKe. ['eHeTHUeCKuil KoJ M ero CBOWCTBa. TpaHCKpumuus —
matpuuHblii cuHTe3 PHK. Tpancnsanus — Onocunres Oenka. Dtansl Tpanciasaiuuu. Konuposanue
aMUHOKUCIOT. Posb pubocom B GuocunTese Oernka.

Heknerounsie Qopmbl ku3HM — BHpYChl. Mcropuss oTkpeiTus BupycoB (/1. U.
WBanoBckuii). OCOOEHHOCTH CTPOSHUS U KU3HEHHOTO IUKJIAa BUPYCOB. bakrepuodaru. bonesnu
pacTeHHU, )KUBOTHBIX U YEJIOBEKA, BBI3bIBAEMBIC BHpycaMu. Bupyc nMMyHoIe(pUIIMTa YeIOBEKa

(BUY) — Bo30oymutens CIIMJla. OOpaTtHas TpaHCKpHUINLHMS, peBepTaza W HHTErpasa.
[TpoduiakTrka pacpocTpaHEHUs] BUPYCHBIX 3a00JICBaHHIA.
JdemoHcTpaumuu:

IToptpetsr: H. K. Konsnos, /. . UBanosckui, K. A. Tumupsizes.

Tabmuet  u cxembl:  «Tumel  nutaHus», «Metabomusm»,  «MUTOXOHAPUSIY,
«OHepreTuueckuii oomMen», «Xmnoporiacty, «Dotocunte3», «Ctpoenune IHK», «Ctpoenue u
¢yHKIMOHMpOBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuil  kon», «Bupycoi»,
«bakrepnodarn», «Crtpoenne wu sku3HeHHbId 1wk Bupyca CIINM/la, OGakrepuodaray,
«Pemmukanmsa JJHK».

Ob6opynoBanue: Monenu-anmiukanuu «Yasoenue JJHK u tpanckpunims», «buocuntes
oenka», «CTpoeHue KIeTKn», Mosiens cTpykTypsl JJHK.

Tema 5. PasMHoOKeHUe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1Mk, MaM KU3HEHHBIM MK kieTkd. MuTepdaza m mutos. Ilpomecchst,
npoTekaromue B uHTepdasze. Permmukanus — peakunss marpuyHoro cunte3a JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapHOTHUIl. JMIMIOMIHBIMA W TarIOWAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatusl. Llutonornueckre OCHOBBI pPa3MHOXKEHMSI U MHIUBUAYAIbHOIO Pa3BUTHUS
OpraHU3MOB.

[lenenne xnetkn — muro3. Cramgum muto3a. I[Ipoueccel, Nmpoucxonslive Ha pa3HBIX
CTagusaX MUTO3a. Brojornueckuii CMEICI MATO3A.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M MoyioBoe. Buapl  Oecrnonoro
pPasMHOXKEHUs: JeJICHHE HaJBOE, MOYKOBAHME OJHO- M MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHue,
BEreTaTHBHOE pa3MHOKeHue. McKycCTBEHHOE KIIOHHMpPOBAaHHE OPraHHW3MOB, €0 3HAUE€HUE JUIsS
CEJIEKLIHH.

[TonoBoe pa3MHOXKeHHE, €r0 OTIUYHUS OT OECroI0ro.

Meiio3. Craguu wmeiosza. [lporeccel, mpoucxonsnime Ha cragusax Menosa. [loBeneHue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyecknii cMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losioBBIE Kene3bl:
CEeMEHHUKU M su4yHMKH. OOpa3oBaHHE M pPa3BUTHE MOJOBBIX KJIETOK — raMmeT (CrepMaTo30u,
AWIEKIeTKa) — crepMaroreHe3 U oBoreHe3. (OCOOECHHOCTH CTPOCHHMS SHIEKIETOK U
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Otansl AMOPHOHATBHOTO PAa3BUTHA Y TO3BOHOYHBIX >KUBOTHBIX: JAPOOJIEHHE, TacTpyJIsAIus,
opranorenes. IloctamOpronanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHATIBHOTO Pa3BUTH: MPSMOE,



HemnpsiMoe (JIMYMHOYHOE). BiusHuMe cpeipl Ha pa3BUTHE OPraHu3MOB, (AKTOPBI, CIIOCOOHBIC
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 [IBETKOBOIO PACTEHMSI: CTPOSHUE CEMEHU, CTaJAUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OII0JOTBOPEHHE Y
LBETKOBBIX pacTeHUui», «BereraTuBHOE pa3MHOXEHUE pPACTCHU», «JleleHne KIEeTKu
OaxTtepuii», «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHHe XpOMOCOMBD», «KIIETOUHBINH UK,
«Permmukanus JJHK», «Mutoszy», «Meiosy, «lIpsmoe u Henpsimoe pa3BUTHE», «I'amMeTorenes y
MJIEKONUTAIOIINX U YeNI0BeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

OO0opynoBaHue: MHUKPOCKOI, MuKpompenaparbl «CriepMaTo30Ubl MIIEKOIUTAIOLIETOY,
«Siueknerka muekonuTaromero», «KapuokuHes B KJIETKax KOpEIIKa JyKa», MarHUTHas
Mo ieb-anmaukanus «/lenenue kinetkuny», monaens JJHK, Mogens metadaznoit XpoMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlabopaTtopHnast padora Ne 3. «HaOmroieHne MuTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKPOIpENapaTax.

Jlaboparopnas pabota Ne 4. «l3yueHue CTpOEHHS IOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcropus pasButus reHetuku. Ponb nuronorum u
AMOPHOJIOTHHU B CTAHOBJIEHUH T'€HETHKH. BKiag poccuiickux u 3apyOeXHbIX yU€HBIX B pa3BUTHE
FeHETUKU. MeTo/bl TEeHETUKH (TUOPUIIOIOTUYECKUHM, LHUTOT€HEeTHYECKUM, MOJIEKYIIpHO-
reHeTnyeckuit). OCHOBHbIE T€HETUUYECKUE MOHATHS. ['eHeTnueckass CMUMBOJIMKA, UCIIONIb3yeMas B
CXeMax CKpelluBaHuM.

3aKOHOMEPHOCTH  HACJENOBaHUS  NPU3HAKOB, yCTaHOBJIEHHble [.  MeHaenem.
MonoruOpuaHOe CKpenBanue. 3aKoH eIMHO000pa3usi THOPUAOB MIEPBOTO MokoJieHus. [IpaBuino
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus mpu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpuaHoe  ckpeuMBaHuWe. 3aKOH  HE3aBUCHUMOIO  HACJIEJOBAHUS  NPHU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpEllMBaHUE.
Hcnonp30BaHne aHAIM3UPYIONIETO CKPEIIMBAHUS ISl ONIPEIEIeHHsI TEHOTUIIA OCOOU.

CueruilenHoe HacienoBaHue rmpusHakoB. PabGora T. Moprana mno cuemieHHOMY
HacJIeOBaHMIO T'eHoB. Hapylenue cuenieHus reHoB B pe3ynbTaTe KpOCCHUHIOBEpA.

XpOoMOCOMHas TeOpUsl HACJIECTBEHHOCTH. | eHeTHuecKkrue KapThl.

I'enetnka nosa. XpoMOCOMHOE OIPEAEIICHHE N0JIa. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbE OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
TIOJIOM.

N3meHunBOCTh. BUibl ”3MEHUMBOCTHU: HEHACIIECTBEHHAs M HacleACTBeHHas. Ponb cpeabl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTHKAa MOIU(PUKALMOHHOW HW3MEHYMBOCTH.
Bapuauvonnsiii psa v BapuanonHast kpupas. Hopma peaknuu npusHaka. KonnuectBeHHble
KaueCTBEHHBIC MPU3HAKU U X HOopMa peaknuu. CBoHCTBa MOANPUKAIMOHHONW U3MEHYMBOCTH.

HacnenctBenHnas, Wiy reHoTUNUYecKasi, "3MeHYMBOCTh. KoMOMHATHBHAST N3MEHYHBOCTb.
Meiio3 W TOJOBOM TPOIECC — OCHOBA KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTalmoHHas
u3MeH4nBOCTh. Kraccugukanuss MyTalnuii: TeHHblE, XpPOMOCOMHBIE, TeéHOMHble. YactoTra M
MPUYMHBI MyTaluii. MyTareHHnbsle GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
n3menurBocty H. M. BaBunosa.



BHesinepHas HacneqCTBEHHOCTh U U3MEHUYNUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TEHETHUKH YEJIOBEKa:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHETUYCCKUH, OMOXUMHUYECKHA, MOJEKYISIPHO-
reHetudyeckuid. COBpEMEHHOE OIpeAeNICHUE TE€HOTHUIIA: ITOJHON€HOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomomibto I1I[P-ananusa. HacnenctBenusie 3a0onieBaHus
YeJOBEeKa: TeHHble OoJie3HW, OOJEe3HHM C HACJIEACTBEHHOW MpPEepacroiOkKEeHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaThueckue ¥ TeHepaTHBHbIE MyTaluu. CTBOJOBBIE KIICTKH.
[TpuHUIMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, TPOMUIAKTUKY U JICUEHUSI T€HETHYECKHUX
Oone3nel. MeauKO-TeHETHUECKOE KOHCYJIbTUPOBAHHUE. 3HAYCHHE MEAMIIMHCKOW TE€HETHKU B
MPEIOTBPALICHUH U JICYCHUU TeHETUICCKIX 3a00JIeBaHUI YeTIOBEKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumocdees-
PecoBckwnii, H. 1. BaBuos.

Tabmumel u cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €T0 IUTOTCHETHUYECKAas OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro I[UTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3auMopeiicTBUEe ajuielibHbIX T€HOB», «l €éHeTnyecKkue KapThl pacTEHUM, KUBOTHBIX
u 4denoBekay, «['eHeTuka mosa», «3aKOHOMEPHOCTH HACJEIOBAHMS, CLEIJIEHHOTO C IOJOM,
«KapuoTunsl dYenoBeka W JKHBOTHBIX», «Buabl wu3MeHuMmBOCTHY», «MoauduKamrmoHHas
U3MEHUYUBOCTHY, «HacnenoBanue pesyc-dakropay, «['eHeTHKa rpymnm KpoBu», «MyTalloHHas
U3MEHYUBOCTbY.

OOGopynoBanue: Mojenu-anuimkanuu «MoHOTHOpUIHOE CcKpemuBaHuey, «HemnomHoe
TOMUHUpOBaHUEY, «Jlurubpumnoe ckpemuBanuey, «llepekpéct XpomMocom», MHUKPOCKON U
Mukpornpenapat «JIpo3oduna» (Hopma, mytanuu (Gopmbl KPeUTEEB U OKPACKU Tenia), repdapuit
«I"opox MOCeBHOW».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopaTtopHnast pabota Ne 5. «3ydyeHue pe3yabTaToB MOHOTUOPUAHOTO U JTUTHOPUTHOTO
CKpEIIUBAaHUS Y IPO30(HUITBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaboparopHas pabota Ne 6. «M3ydyeHre MOAUPUKATMOHHON U3MEHYUBOCTH, MIOCTPOCHHE
BApHALIMOHHOTO Psia U BAPUALIMOHHON KPUBOW».

Jlaboparopnas pabora Ne 7. «AnHanmu3 wmyrtanuii y Jpo3oduiasl Ha TOTOBBIX
MUKpOIpenaparaxy.

[TpakTuaeckas pabota Ne 2. «CocTaBineHue U aHAIH3 POJAOCIOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak HayKa ¥ MPOIECC. 3apOkKIAEHUE CeNeKIMU U qomecTukanusd. Yuenne H. U.
BaBuiioBa 0 IeHTpax NPOUCXOXKIEHUS M MHOT000pa3usl KYyIbTYPHBIX pacTeHui. LleHTpsl
MPOUCXO0KICHUS IOMAITHUX KUBOTHBIX. COpT, MOPOIa, IITaMM.

CoBpeMeHHbBIE METOBI CENEKIIMU. MacCOBBI U MHAUBUAYATBHBIN OTOOPHI B CEIEKIHMH
pacTeHui U XUBOTHBIX. OI[EHKA dKCTepbepa. bIn3KopoACTBEHHOE CKpEIIMBaHUE — MHOPUIUHT.
Yucras nuHusa. CkpemmuBaHMe YHUCTBHIX JWHUK. ['erepo3uc, wim TUOpUIHAS — CHIIA.
Hepoxacreennoe ckpemmBanue — ayrOpuauHr. OtpanéHHas ruOpuamsanmus U e€  yClexw.
NcKkyCcCTBEHHBIN MyTareHe3 W MOJYyYECHHE MOJIUIIOUIOB. JOCTHMIKEHHSI CENeKUUH PacTEHU,
KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['e€HHAs HWHXKEHEpHUs. ITalbl CO3JaHUs
pexomOunanTHOW JIHK u Tpancrennsix opranuszmoB. Kierounas umxenepus. Kietounble
KylIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOXKEHHE pacTeHni. KiioHupoBaHue BbICOKOIIPOTYKTHUBHBIX



CEIbCKOXO03SHUCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE M JTHYeckue mpodiemel. MO —
TeHETUYECKU MOIU(PHUINPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypumn, I'. JI. Kapneuenko, M. @. liBaHoB.

Tabmupel u cxeMmbl: kapra «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pactenui», «Ilopoapl qoMalIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTaanéHHas
rubpuam3anusy, «Paborer akagemmka M. @. HWeanoay, «[lomumnonaus», «OOBEKTHI
ouorexHonorun», «Knerounele KynbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE M HEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBanue: MYISDKH IUIOJIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03SIIICTBEHHBIE PACTCHUS.

JlaGopaTopHble U NpaKTHYecKue padoThbl:

Okckypeusi «OCHOBHBIE METOABI U JOCTHXKEHHUS CENEKLMU PACTeHH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (DepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO03sICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».



I[TNIAHUPYEMBIE PE3VIJIBTATDI
JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pe3yJIbTaTOB OCBOCHMS HpeaMera «buosorus» BblIEICHBI
CIICAYIOIIME  COCTAaBJIAIONINE: OCO3HAHHE OOYYaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSTENIBHOCTH M CaMOOIIPENEIEHHUIO,
HaJIMYUEe MOTHBAIMM K OOy4YeHHIO OWOJIOTWH, LEJCHANPABICHHOE pPa3BUTHE BHYTPEHHUX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTh OOYyYaromuXcs pPYKOBOACTBOBAThCA B
CBOEM  JEATENBHOCTH  II€HHOCTHO-CMBICIIOBBIMM ~ yYCTAaHOBKAaMHM, IPUCYLIUMH  CHUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LI€JIM U CTPOUTD KU3HEHHBIC IIJIAHBI.

JInuHOCTHBIE pe3yabTaThl OCBOCHUs Npeamera «buonorus» nocTUraroTcs B €IUHCTBE
yueOHOM M BOCIUTATENbHOU AEATEIbHOCTU B COOTBETCTBHM C TPAJUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIECHHOCTSAMM, IPUHATHIMHA B
oOmiecTBe MpaBUJaMH U HOPMaMHu MOBEACHUS M CIIOCOOCTBYIOT MpOIleccaM CaMOIMO3HAHUS,
CaMOBOCIIUTaHUS U CaMOPAa3BUTHS, Pa3BUTHUSI BHYTPEHHEH MO3ULUHU JMYHOCTH, MMAaTPUOTU3MA,
YBa)XEHUSI K 3aKOHY U IPaBOIOPSIKY, YEJIOBEKY TPyJda U CTApIIEMY IOKOJEHHUIO, B3aUMHOIO
YBaKEGHUsI, OEpPEeKHOTr0  OTHOIIEHUS K  KyJAbTypHOMY  HACIEOUI0O U  TPaJAULUAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoint @enepauuu, NpUpoae U OKPYKAKOLIEH Cpeie.

JInuHOCTHBIE pe3yNbTaThl OCBOEHMS yueOHOro npeaMera «buoaorus» JoMKHBI OTpaXkaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYaroIIUXCsl pyKOBOJCTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEN
MO3UIUEN JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPUEHTAlil, IO3UTHUBHBIX BHYTPEHHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIHOHHBIM IIEHHOCTSM POCCHMCKOro  OOILecCTBa,
pacivpeHue >KU3HEHHOIO OIbITa M ONbITA AESITENbHOCTH B IPOLIECCE PEeATM3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATENbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCcKOro BOCIMTAHMSA:

C(OPMHPOBAHHOCTh  TPAXJAHCKOM TMO3MLIMU  OOydaromlerocs Kak aKTHUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUHCKOI0 OOLIECTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSA3aHHOCTEH, yBakeHHWE 3aKOHa U
MpaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEsTEIbHOCTH NPU CO3JaHUN YUEOHBIX MPOEKTOB,
pelieHnn y4yeOHbIX U MO3HABATENIbHBIX 33]1a4, BHIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TO3HMIIMI0 TI0O OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHUE  YYUTBIBAaTh B  CBOUX JECUCTBUSAX  HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEH ¢ pa3HBIMU yYOEXKIECHUSAMHU, KYJIbTYPHBIMHU LIEHHOCTSIMA U COLIMATIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS YYEOHBIX,
MIO3HABATEJIbHBIX M HCCIEAOBATENbCKUX 3aJa4, YBAXKUTEIBHOIO OTHOLIECHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHMUS,;

TFOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKOU JIEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:



c(hOpMUPOBAHHOCTh POCCUICKON TPAKIAHCKON WICHTUIHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepe]] PonmHOMN, ropmoctu 3a CBOW Kpai, CBOIO
Ponuny, cBOM SI3BIK U KYJBTYPY, IPOILIOE U HACTOSIIIEe MHOTOHAIIMOHATBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUIEHHE K TNPUPOJHOMY HACIHEAMI0 U NaMSATHUKAM MPUPOIBL,
nocTkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CHOCOOHOCTh OIICHMBATh BKJIAJ POCCHUICKMX YYEHBIX B CTAaHOBJICHHWE W Pa3BUTHE
6I/IOJIOFI/II/I, MOHUMAaHUS 3HaYEeHUsI OMOJIOTUHU B IO3HAHUU 3aKOHOB IIpUpPOAbI, B )KU3HHU YCJIIOBCKA U
COBPEMEHHOT0 00I11eCTBa;

uzeiHast yoexx IEHHOCTb, TOTOBHOCTb K CIIY’KE€HHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HaHHE AYXOBHBIX LIEHHOCTEH POCCUIICKOTO HapoIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBEJICHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAllMI0 M IPUHUMATh OCO3HAHHbBIE PEILEHUS, OPUEHTUPYSIChH
Ha MOPAJIbHO-HPAaBCTBCHHBIC HOPMbI U ICHHOCTH,

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOI'O IMPUHATHUA HGHHOCTCﬁ CEMEUHON JKU3HU B COOTBETCTBUHU C TpaguusAMu HapoaO0B
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOUas 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIICCTBEHHBIX OTHOIICHHMIA,

IIOHUMAaHHNEC SMOIIUOHAJIBHOT'O BOSHCﬁCTBHﬂ JKUBOH npupoanl 1 eé IICHHOCTH,

TOTOBHOCTh K CaMOBBIPQXEHHIO B pPa3HBIX BHUJAX HCKYCCTBA, CTPEMIICHHE MPOSBISATH
KauyecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTanus, GOPMHPOBAHHMS  KYJLTYPbI 3A0POBbS U
IMOIMOHAIBLHOTO 0J1arOMOJIyYHusi:

MOHMMAaHUE U peann3alys 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (340pOBOE MUTAHUE,
COONIOZICHHE TUTUEHHYECKUX TMPaBWJI M HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHSITHH U OTIbIXA,
perynsipHasi (u3udecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAaHHE TMOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOIEHUs aiaKOroid,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Y, OCO3HaHKE IIEHHOCTH MacTepCTBa, TPYI0TO0HE;

TOTOBHOCTH K aKTUBHOU NCATCIIBHOCTHU TEXHOJIOTMYECKOU U COHI/IaJ'IBHOI\/’I HaIpaBJICHHOCTH,
CHOCOOHOCTE WHUIIUUPOBAThH, IJIaHUPOBATh u CaMOCTOATECIIBHO BBIIIOJIHATH TaKYIO
JESITEIbHOCTD;

UHTEpEeC K Pa3MUYHbIM chepaM MpodhecCHOHATBHONW NEATETbHOCTH, YMEHHUE COBEPILATh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIE )KM3HCHHBIE TUTAHBL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPa30BaHMUIO HA MPOTSHKCHUH BCEH
KU3HU;

7) 3K0JI0TMYECKOT0 BOCTTUTAHUS:



9KOJIOTUYECKHU I11e71eCO00pa3HOe OTHOIIEHUE K IMIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKOW KYJIbTYphl: IPUOOpPETEHHE OIbITa IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/Ibl;

0CO3HaHME INI00AIBHOIO XapaKTepa 3KOJI0rMYECKUX Ipo0sieM U IyTel UX peLIeHus;

CHOCOOHOCTh HCIIOJIb30BaTh MPHOOpETaeMble P U3YUYEHUH OMOJIOTMU 3HAHHS U yMEHHS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAJIBHBIM IMPHPOJONONB30BaHIEM (CcOOI0AeHNE
IpaBUJ MOBEJCHUS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHUBHOE HEIPUATUE JEHUCTBUM, INPUHOCIIIMX BpPEI OKPYXKAlOLIEH INPUPOJHON cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKUE MOCIEACTBHS MPEANPHHUMACMbIX
JecTBUH M IPEeOTBpaIlaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHMYECKOTO MBILIUICHUS, IKOJOTHYECKOW KYyJBTYpbl, OIbITa
JESTEIIbBHOCTH ~ DKOJIOTUYECKOM  HalpaBJICHHOCTH, YMEHUS PpPYKOBOJCTBOBATbCSI HUMHU B
MIO3HABATEIbHOW, KOMMYHUKATHBHOH W COLMAIBHOW TPAKTHKE, TOTOBHOCTH K YYacTHIO B
IPAaKTUYECKOH J1eATeIbHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUSI HAayKd M  OOILNECTBEHHOM IpPAaKTUKHM, OCHOBAHHOTO Ha JHAlOTe KYJbTYD,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIbTYPHOM MUDE;

COBEPILEHCTBOBAHUE A3BIKOBOW U UUTATEIBCKON KYJIbTYPhl KaK CPEJCTBA B3aUMOAECHCTBUS
MEXY JIFOJIbMU | TTO3HAHUS MHPA;

NOHMMaHUE crenupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpe KaK O €IUHCTBE NPUPOAbI, YelOBeKa U OOIIecTBAa, B IO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHn NpooieM COXpaHEeHUs! IPUPOTHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECIeueHus
HOBOT'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pelarb pecypcHble MpoOIeMbl pa3BUTHsI YeIOBEUECTBA, IOUCKA MyTeH BbIX0/a U3 TI00aTbHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecrieueHus nepexoaa K yCTON4YMBOMY Pa3BUTHIO, PAllUOHATILHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUU OMOJIOTMYECKMX 3HAHWH B LIEJSX MOBBILICHUs OOIIeH
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TI'paMOTHOCTH, KaK COCTaBHOH YacTH (YyHKIHOHAJIHHON
rPaMOTHOCTHU o0y4arouxcs, GopMUpyeMoil pu U3ydyeHUn OUOJIOTHH;

MOHMMAHUE CYIIHOCTH METOJIOB IO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJydyaeMble 3HAHUS Uil aHalu3a M OOBSICHEHUS SBICHUN
OKpPY’KAIOIIero MHpa M NPOMCXOIAIIMX B HEM H3MEHEHHH, yMEHHe JelaTh OOOCHOBAaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCHOJIb30BAaTh OHMOJIOTMYECKHE 3HAaHUS IS peIIeHUs
po6JeM B peaibHbBIX KU3HEHHBIX CUTYalLUsX;

OCO3HaHME IIEHHOCTU HAayYHOW JEATEIbHOCTH, FOTOBHOCTb OCYLIECTBISATH HMPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHAUBUYAIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMPEPHIBHOMY OOpPa30BaHUI0 M CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHMH IO OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe pe3yNbTaThl OCBOCHHUs y4eOHOro mpeamera «bBHOJIOTHS» BKIIOYAIOT:
3HaUUMbIe JUIsI  (OPMHPOBAHMSI MHUPOBO33PEHUS OOYYAIOIMUXCA  MEKIUCIUTIINHAPHBIC
(MeXTpeaMeTHbIE) O0IIeHAyYHbIE TIOHITHS, OTPaXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, WCCIIeIOBaHNEe, HAONIOJCHUE, M3MEPEHUE, DKCIIEPUMEHT W APYrHX), YHHUBEPCAIbHBIC
ydeOHbIe JeHCTBUA (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJIATHBHBIC), 00CCIICUMBAIONINE
dbopMupoBaHre (PYHKIIMOHAIBHON T'PAMOTHOCTH U COIMAJIBLHOW KOMIIETCHIIUH OOYYarOIINXCS,
CIIOCOOHOCTH o0y4Jaronmxcs HCII0IL30BaTh OCBOCHHBIE MEXIUCIUTIITUHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBbIC JAEWCTBHUS B I103HABATEIbHOH U
COITMAIbHOM MPAKTHKE.

MeranpeameTHbie pe3yJbTaTbl OCBOCHUS MPOrpPaMMbl CpelHEro o01iero oOpa3oBaHHS
JIOJKHBI OTPaXKATh:

OBgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENILHO (DOPMYJITHMPOBAaTh M aKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BAaTh TPU OCBOCHMM 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHHUS (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 0000IIeHHUs), PaCKPbIBaTh CMBICT OHOJIOTHUYECKUX
MOHSITHI (BBIICISATH HX XapaKTEPHBIC MPU3HAKH, YCTAHABIUBATE CBSI3H C JIPYTUMU TIOHSTHSIMH );

OTIPEICIIATh TEIM JEATEIBbHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUHU WX JOCTHKCHUS,
COOTHOCHTH PE3yJIbTaThl JACITCILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIIONIb30BaTh OMOJIOTHYECKUE TOHSITHS Uil OObsACHEHUs (AKTOB U SBICHUN KUBOU
PUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYyKTHBHBIC, JCIyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PACCMATPUBAEMBIX SBJICHUSX, (POPMYIUPOBATH
BBIBOJBI U 3aKJIIOUEHUS,

MPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA JUIS MPEACTABICHHS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTUYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUMM PAa3HOTO PoOja,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaTeIBaTh TUIAH PEIICHHs TPOOJIEMBI C YUETOM aHAIIM3a UMEIOIINXCS MaTepHAIbHBIX
U HEMaTEepPUATBbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIILHOCTh, OIEHUBATH COOTBETCTBUE PE3yJIbTATOB IICIISIM,
OIICHUBATh PUCKH TOCIICICTBUN JACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBINONHATH pPabdOTy B YCIOBHSIX pPEalbHOTO, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHHUE ITPU PENICHUH KKU3HEHHBIX TPOOJIeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBHS:

BJIQJICTh HABBIKAMH y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOW AESITENLHOCTH, HaBBIKAMU
pazperieHusi mpodIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIbHOMY MOUCKY METOJIOB
pEIICHUS TPAKTUYECKUX 3a]1a4, MPUMEHEHHUIO PA3IMYHBIX METOI0OB TTO3HAHNS,



UCIIOJIb30BaTh PAa3jMyYHbIe BHUABI ACSITEIBHOCTH IO TMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
UHTEpIpEeTalnd, NPeoOpa3oBaHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTYyalMsX, B TOM YHCIE MpU
CO3JIaHUH Y4EOHBIX M COIIMATIBHBIX POCKTOB;

dbopMupoBaTh HAYYHBIA THI MBIIIJICHHS, BIaJ€Th HAYYHOH TEPMUHOJOTHEH, KIIFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33Jaud B OOpA30BATEIBHON NEATEIHHOCTH U
KU3HEHHBIX CUTYallUsX;

BBISIBJISITH NPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJM3UpOBaTh 3ajady, BbIABUIaTh
rUnore3y €€ pelieHusl, HaxOOuTh AapryMEHThl JUIsl JIOKa3aTelbCTBAa CBOMX YTBEPIKICHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

AQHWIN3UPOBATh IOJYYEHHBIE B XOJE€ PpEUIEHMs 3aJaud pe3yibTaTbl, KPUTHYECKU
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIIECTBJISATh LEJICHAIIPABJICHHBIM MOUCK NEpEeHOoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
poeCCHOHANIBHYIO CPENY;

yMETh TMEPEHOCUTh 3HAaHWS B  T[O3HABATENbHYI0O U  MPaKTUYECKyl0  oOyactu
KU3HEEATENIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUTATh HOBBIE HWJEH, NpEJIaraTh OPHUTMHAIBHBIC TOJIXOAbI W PEUICHUS, CTABUTh
po0OJIeMBI U 3a/1a4H, JOMYCKAIOUIUE albTEPHATUBHBIC PEIICHMUS.

3) padora ¢ nnpopmManmeii:

OpUEHTUPOBATLCSA B PA3IUYHBIX MCTOYHMKAaX HH(OpManuu (TEKCcTe yuyeOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JHUTEparype, OMOJIOTHYECKUX CIIOBApsAX M CHPABOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAIM3MPOBaTh HHPOPMALHUIO pa3IUYHBIX BHJIOB U (GOpM
NpeJCTaBICHUs, KpUTUYECKU OLIEHUBATh €€ T0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHbIE METOAbI NpPU IOHCKE M OTOOpe
Ouosiornueckoi MHpopMaluu, He0OXOAMUMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

npuoOpeTaTh OMNBIT HCHOJIb30BaHUSA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OpPMYy MpPEACTABIECHUS OHOJOTUUYECKOU
uH(popmManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTOe);

UCMOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OHOIOTHYECKOMH
uHpopManrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKue 3HAKU U CHUMBOJIBI,
dbopmyrel, abOpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISITHOCTH;

BJaJCTh HABBIKAMU pACIO3HABAaHUS M 3alMThl WHpOpMaNMU, HH(OPMAIIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OsJiaieHne YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

1) obenne:

OCYILECTBIISATh KOMMYHHMKAIIUK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUANIOTe
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYXKICHHS OTHOCUTENIbHO BBIMOJHEHMsI Mpe/iaraeMoi 3aJadyd, YYWUThIBaTh HWHTEPEChl U
COTJIACOBAaHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTa WIN JUCKYCCHN);

pacrio3HaBaTh HeBepOaJbHBIE CpeICTBa OOIICHHS, MOHMMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(PIUKTHI U
BECTH MEPErOBOPHI;



BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHMS M B3aUMOJEHCTBHSA, MOHMMATh HaMEpPEHUs
JPYTuX JIOACH, MPOSIBIIATh YBAKHUTEIHHOE OTHOIICHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
peleHny OMoIOrnYeckol npodiieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX ICHCTBUH € y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHU30BBIBaTH M KOOPIMHUPOBATH
JEUCTBUS 1O €€ JOCTH)KEHMIO: COCTaBIAThH IUIAH JEWCTBUM, PaclpenciiATh pOJd € Y4ETOM
MHEHHI yJaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboThI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJ0I'0 Y4aCTHHKA KOMaHJbl B OOLIUI pe3yabTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIAATh ITO3UTHBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX CHTYyalLUsX,
HPOSIBJIATH TBOPUECTBO U BOOOPAKEHHE, ObITh HHUIIMATUBHBIM.

OsgJ1aieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJIs BBIABIECHUS NpPoOJEeM M HUX pelIeHUs B
KU3HEHHBIX M YUE€OHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JIEUCTBUAX M IMOCTYNKAaX MO OTHOIIEHUIO K >KMBOW MPHUPOJIE, CBOEMY 3I0POBBIO M 3JI0POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4M B 0Opa30BaTENbHOW JESITEIbHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIAThH IUIAH PELIeHUs MPoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paciupsTh paMKH yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

JIeJIaTh OCO3HAHHBIN BHIOOP, ApryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3@ PELICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTAX
3HAHUU, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaThb OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JAESITEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIaJICTh HaBBIKAMU [10O3HABATEIbHON pe(UIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICJIIUTENIBHBIX MIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHMM, HCIOIB30BATh MPUEMBI peQIIEKCHH
JUISL OLIGHKU CUTYalllH, BHIOOPA BEPHOTO PEIICHMS;

YMETB OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKCHHUIO;

IIPUHUMATH MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJIBTaTOB NEATEIbHOCTH;



3) npuHsATHE CeOs1 U IPYTrUX:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

IPUHUMATh MOTHUBBI U apI'YMEHTBI JPYTUX IPU aHAJIN3€E PE3YJIbTATOB JEATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C O3UIMH IPYTOro YeJIoBeKa.

INNPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpamMbl COO 1o 6uosnoruu Ha 6a30BOM ypOBHE
BKJIIOYAOT creruduueckue s yueOHoro npeamera «buosorus» HaydHble 3HaHMS, YMEHUS U
CHocoOBbl JEMCTBUH 1O OCBOCHMIO, WHTEPHpPETAllMd W NPeoOpa3oBaHUIO 3HAHWMA, BUIBI
JESATEIbHOCTH 1O TOJYyYEHUI0 HOBOTO 3HAHMUS M NMPUMEHEHUIO 3HAHWM B Pa3iIMYHbIX Y4eOHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX >KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe IpeAMETHbIE Pe3yJIbTaThl IPEACTaBIEHBI 10 rojam 00yueHHs.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs yueOHoro mnpenmera «buonorus» 6 10 knacce
JIOJKHBI OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MECTe M POJU OMOJOrMM B CHCTEME HAay4yHOI'O 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKA IS PEIICHHS KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKHX TEPMHHOB U MOHATUN: )KU3Hb, KIETKA,
opraHusM, Merabonu3sM (0OOMEH BemeCTB M  MpeBpalleHue DHEpPruu), TIoMeocTa3’
(camoperynsinusi), YpOBHEBass  OpraHu3alMsl JKUBBIX  CHUCTEM, CaMOBOCIPOU3BEIECHUE
(penpoaykuusi), HacJI€ACTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE;

YMEHHME H3JaraTb OHOJOTMYECKHE TEOpUM (KJIETOYHas, XpPOMOCOMHasi, MyTallMOHHas,
[EHTpaJibHasl JIoTMa MOJeKyJsipHoi Ouonorunm), 3akonsl (I. Mennens, T. Moprana, H. W.
BaBuiosa) u yuenus (o LeHTpax MHOrooOpasusi U MPOMCXOKACHUS KyIbTYpHbIX pactenuii H. 1.
BaswuiioBa), onpenensars rpaHuibl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHME BJa/IeTh METOJAaMH Hay4yHOTO MMO3HAaHUS B OMOJIOTMU: HAOIIOACHHWE M ONHMCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIECHUH, OpraHu3alus H MpoBeIeHHE OUOJIOTHYECKOro
DKCIIEPUMEHTA, BBIJBWKCHHE TUIIOTE3bl, BBIABICHUE 3aBUCUMOCTH MEXKIY HCCIENYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX pEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX IOHSATHUH,
TEOPHI U 3aKOHOB, YMEHHE JI€JIaTh BBIBO/IBI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJIEIATh CYLICCTBEHHbIE NPU3HAKUA BUPYCOB, KJIETOK IIPOKAPUOT U DYKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHMU3MOB, OCOOCHHOCTH MPOIECCOB: 0OMEHa BEILECTB U
MpeBpalleHHs] YHEPruu B KIIETKe, (POTOCHHTE3a, MIIACTUYECKOIO0 M IHEPreTUYecKkoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, ME03a, OILUIOAOTBOPEHUS, PA3MHOKEHUS, WHIUBHAIYAIBHOIO Pa3BUTHUSA
opraHusma (OHTOTeHe3);

yYMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HAHUS Ui OOBSICHEHUs OMOJOTMUYECKHX IMPOLECCOB U
SBJICHUH, 17151 IPUHATUS MPAKTUUECKUX PELICHUI B OBCEHEBHOM KU3HU C 1I€JIbI0 00ecTeueHu s
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pOBbSl OKPYKAIOLUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAaIOWIEH NPUPONHON cpeae, MOHMMaHUE HEOOXOIMMOCTH
UCTIOJIb30BAaHUS JIOCTUKECHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTHH Uil pallOHAJIHLHOTO
IIPUPOJONOJIB30BAHUS;



YMEHHME pelllaTh »JJIEMEHTapHble TE€HEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpEIUBaHKE, CIETUICHHOE HACJIEI0BaHUE, COCTABIIATh CXEMbl MOHOTHOPUTHOTO CKPEITUBAHUS
JUTSL TIpE/ICKa3aHus HaCleI0BaHUS TPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJHATH JTAOOpPATOpHbIE U MpPaKTHUYECKHe paboThl, COONIIOATh MpaBHia MPHU
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OIICHWBATh M WHTEPIPETHPOBATH MH(OPMAIHIO OHOJIOTHYECKOTO
COJIepKaHUsl, BKIIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CPEICTBA
MaccoBOM MH(OpMaLNU, HAYYHO-TIONYJSPHBbIE MaTEepPHalibl), STUUECKUE ACTIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBCHHBIE NHCHBMEHHBIE W YCTHBIE COOOIICHHS, 0000IIas
OMOJOTUYECKYI0 HMH(POPMAIIMI0 W3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHME

Ne | HauMeHoOBaHue KoumnuecTBo yacos
DJIeKTpOHHbIe (LM (POBbIe)
n/ pa3ieioB U TeM Konrpoabnsie IIpakTuyeckue
Bcero o0pa3oBaTejibHbIE PeCypPChI
n NporpaMmMbI padoThbI padoTbI
bubnunorexa LIOK
1 b 2 0.5
MOJIOTHA Kait Hayia https://m.edsoo.ru/7f41c292
5 ’KuBbie cucTeMbl U UX 1 bubnuoreka [{OK
OpraHu3aIus https://m.edsoo.ru/7f41c292
3 XUMHYCCKUN COCTaB U 8 1 bubnuoreka [IOK
CTPOEHHUE KIIETKU https://m.edsoo.ru/7f41c292
4 JKuzHnenesTeabHOCTD 6 bubnunoreka LIOK
KJICTKH https://m.edsoo.ru/7f41¢c292
P
AIMHOIKCHHE H bu6anoreka LIOK

> MRIUBHAYRILHOC > 1 https://m.edsoo.ru/7f41c292

Pa3BUTHUEC OPraHU3MOB

HacneactBeHHOCTD U

6 W3MEHYHBOCTh 8 15 bubmmorexa LIOK
3Me ¢ ' https://m.edsoo.ru/7f41c292
OpPraHu3MOB
7 Cenexkuusi OpraHu3MOB. 3 bubnuotexa [JOK
OCHOBBI OMOTEXHOJIOTHHA https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
P 1
8 C3EPBHOC BpEMA https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO 34 3 4

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

TemaTndeckoe IJIAHUPOBAHHE ¢ YKA3AHUEM YaC0B, OTBOJAUMBIX HA H3YUYCHHE Ka)KI0i TeMbl

No Jara Tema Kon -Bo 0P 3
n/m 4acoB
Paznen 1. Buosorusi kak Hayka(2)
Bubmorexa LIOK ﬁﬁgff/?eﬁi?ﬁ/segea
Buonorus B cucreme https://m.eds00.ru/863e6122 " '

! HayK . https://m.edso00.ru/863e632a 122
https://m.edso0.ru/863e6
32a

Mertopl TO3HAHKS
YKUBOU IIPUPOJBL.
[IpakTuueckas padora Ne
I N, bubmmoreka [IOK but6mmoreka [IOK

2 1 https://m.eds00.ru/863e6122 https://m.edso0.ru/863e6
Pa3IUYHBIX METOJIOB TPH 122
W3YYCHHUH 1z
OMOJIOTUYECKUX
00BEKTOBY

Pa3znen 2. J)KuBble cuctemMbl U UX opranusanusi(l)

BHONOMIECKIE CHOTEMAL bubmuorexa [JOK bubmuoreka [{OK

3 ’ 1 https://m.edsoo.ru/863e6564 https://m.edso0.ru/863e6
MTPOIIECCHI U UX U3YICHHE 564



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564

Paznen 3. Xumuueckuii cocTaB u cTpoenne KiaeTku(8)

XUMHUYECKUI COCTaB
4 KieTkd. Boma u 1
MUHEpaJIbHBIE COIU

bu6nmmoreka [IOK
https://m.edso0.ru/863e674e

bu6nmmorexa [IOK
https://m.eds00.ru/863e6
14e

beakn. CoctaB u
CTpOeHHE OCIKOB

bubnmmoreka [IOK
https://m.edso0.ru/863e6b72

bub6nmoreka [IOK
https://m.eds00.ru/863e6
b72

DepMeHTBI —
OHMOJIOTHYECKHe
KaTaJnu3aTophl.
JlaboparopHas pabota Ne
6 1 «3yuenue 1
KaTaJIuTUYECKON
aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMua3bl
WJTU KaTajasbl)»

bubmuorexa [JOK
https://m.edso0.ru/863e6b72

bubnuoreka [{OK
https://m.eds00.ru/863e6
b72

VYraeBosl. Jlunumael
KOHTpOJIbHas paboTa

bu6nuoreka [IOK
https://m.edso0.ru/863e6870

bu6nmorexa LIOK
https://m.eds00.ru/863e6
870

HyxkienHOBBIE KUCIIOTBI.
AT

bu6nuoreka [IOK
https://m.edso0.ru/863e6d5c¢

bu6nmorexa LIOK
https://m.edso0.ru/863e6
dsc

HcTopus u MeToibl
9 U3Y4YEHHUS KIIETKH. 1
Knerounas Teopus

bubnuoreka [IOK
https://m.edso00.ru/863e6e88

bubnunorexa LIOK
https://m.edso0.ru/863e6
€88
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10

KieTka kak 1ieoctHas
JKABag CUCTEMA

11

Crpoenue
3YKApUOTUYECKON
kieTku. JlaboparopHas
pabota Ne 2 «3yuenue
CTPOCHUSI KIIETOK
pacTeHuil, )KUBOTHBIX,
rpu0oOB 1 OaKTepui 1o
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOIIpenapaTax u ux
OITUCAHUEC»

bu6nmmoreka [IOK
https://m.edso0.ru/863e6ff0
https://m.edso0.ru/863e716¢

bubnunoreka LIOK
https://m.edsoo.ru/863e6f
fo
https://m.edsoo.ru/863e7
16¢

Paznen 4. JKusnenesiteIbHOCTD KJIeTKH(6)

12

OOMEH BeLIECTB WId

bubmmoreka [IOK
https://m.eds00.ru/863e766¢

bubmmoteka IIOK
https://m.edso0.ru/863e7

MeTadOJIN3M 66¢
DOTOCHHTEs bu6mmoreka [IOK bubmmoteka IIOK
13 ' https://m.edso0.ru/863e7c98 https://m.edso0.ru/863e7
XEeMOCHUHTE3
€98
bu6mmoteka [IOK but6mmorexa [IOK
14 DHepreTHyeckuii 0OMeH https://m.edso00.ru/863e7aae https://m.edsoo0.ru/863e7

aae
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JKM3HEeHHBIN [TUKIT

KIICTKH. I[CJ'IGHI/IC KIICTKH.

Murto3. JlabopaTopHas

paborta Ne 3 bubnmmoreka [IOK bub6nmoreka [IOK
15 «Habmronenne murosa B https://m.edsoo.ru/863e7dc4 https://m.edsoo.ru/863e7
KJIETKaX KOHYMKA dc4
KOpeIlKa JTyKa Ha
TOTOBBIX
MUKpOTIperiapaTax
buocunres 6enka. bu6mmoteka [IOK bubnuorexa [{OK
16 Peakiust MaTpuaHOTO https://m.eds00.ru/863e796e https://m.edsoo.ru/863e7
CUHTE3a 96e
Tpancss — bubmuorexa [JOK bubnuoreka [{OK
17 https://m.edso0.ru/863e796e https://m.edsoo0.ru/863e7

ounocuHTE3 OEJIKa

96e

Pa3nen 5. Pa3MHoKeHHe M HHIWBHIYaJIbHOE pa3BuTHe opranu3mos(5)

0 o bubmuoteka [JOK bubmuoreka [IOK
18 CHJICTORHBIC QOPMET https://m.edso0.ru/863e7540 https://m.edso0.ru/863e7
JKU3HU — BUPYCBI
540
bubmorexa HOK ﬁfﬁ?onfeeﬁii()rf/seses
DOpMBI pa3MHOKEHUS https://m.edso00.ru/863e81b6 0.1, '
19 https://m.edso0.ru/863e831e 1b6
OpTaHH3MOB e ' https://m.eds00.ru/863e8
3le
but6mmorexa [IOK
20 Meiios bubmotexa LHOK https://m.edso0.ru/863e7f

https://m.edso0.ru/863e7f4a

4a
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OObpazoBanue 1 pa3BUTHE
TMIOJIOBBIX KJIETOK.

J(I):gs;[;:;;fae:;l;om Ne Bbubnnoreka [JOK bubnnorexa [JOK
21 https://m.edso00.ru/863e81b6 https://m.edso00.ru/863e8
4 «3yueHue cTpoeHUs 106
ITIOJIOBBIX KJICTOK Ha
T'OTOBBIX
MUKpPOIIpEnapaTax»
Vi uBuAyaTbHOE bubmuorexa [JOK bubmuoreka [IOK
22 https://m.edso0.ru/863e8436 https://m.edso00.ru/863e8

Pa3BUTHUC OPraHU3MOB

436

Pa3nen 6. HacjieACTBEHHOCTh M MN3MEHYHBOCTH OpraHu3MoB(8)

I'enetnka — HayKa O

bu6nuoreka [IOK

bu6nmorexa LIOK

23 HACIEACTBEHHOCTH 1 https://m.eds00.ru/863e86f2 https://m.edso00.ru/863e8
U3MEHYHUBOCTH 6f2
3aKOHOMEPHOCTH
HacJeI0BaHUs bu6nuoreka [IOK bu6nmorexa LIOK

24 MIPU3HAKOB. https://m.eds00.ru/863e8878 https://m.edso0.ru/863e8
MoHoruopuIHOe 878
CKpEITUBaHNE
H;FH6E::§ZC 3akom bubmuorexa [JOK bubmuoreka [{OK

25 crpett © © https://m.edso0.ru/863e89a4 https://m.eds00.ru/863e8

HE3aBUCHUMOTI'O
HACJICOJOBaHUA IPU3HAKOB

9a4
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26

Cuennensoe
HaCJIeJOBaHHE
MIPU3HAKOB.
JlaGopaTopHas pad6ota Ne
5 «M3yuenue
pe3yIbTaToB
MOHOTUOPUIHOTO U
TUTHOPHUTHOTO
CKPCIIUBAHUS Y
Ipo30(¢uiIbl Ha TOTOBBIX
MHUKpOTpernaparax»»

bu6nmmoreka [IOK
https://m.edso00.ru/863e8c60

bu6nmoreka [IOK
https://m.eds00.ru/863e8
€60

27

I'eneTnka mosna.
Hacnenosanmue
HpI/I3HaKOB, CHCIIJICHHBIX
C TI0JIOM

bu6mmoteka [IOK
https://m.edso0.ru/863e8c60

bubnunoreka LIOK
https://m.eds00.ru/863e8
€60

28

N3MeHYnBOCTSD.
Henacnencreennas
W3MEHYUBOCTb.
JIaGoparopHas paboTa Ne
6. U3yuenne
MOJU(PUKAITTOHHON
U3MEHUYUBOCTH,
ITOCTPOEHHE
BapHAIIOHHOTO psAJa U
BAPUALIMOHHON KPUBOI»

bu6mmoreka [JOK
https://m.edso0.ru/863e8efe

bu6nmorexa LIOK
https://m.eds00.ru/863e8
efe
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Hacnencrsennas

?IZ%ZI;Z?ESIZZI;{.[)EI 6ota Ne bubnmmoreka [IOK but6mmoreka [IOK
29 . https://m.edsoo.ru/863e8efe https://m.edsoo.ru/863e8
7. «AHanu3 MyTauun y ofe
Ipo30( Bl Ha TOTOBBIX —
MUKpOTIperaparax
bubmuorexa [JOK bubnuorexa [{OK
30 ['eHeTrKa yemoBeKa https://m.edsoo.ru/863e8d78 https://m.edsoo.ru/863e8

d78

Paznen 7. Cenexknusi opranu3mMoB. OcHoBbI 0oTexHoI0rHN (3)

31

buorexuonorusa xak
OTpaciib MPOU3BOJICTBA

32

Cenekuus kak HayKa U
porece

bu6mmorexa [IOK
https://m.edso0.ru/863e9214

but6mmorexa [IOK
https://m.edso0.ru/863e9
214
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MeTtoanl U JOCTHKEHUS

bubmnoreka LIOK

bubnunorexa LIOK

33 CEIICKIIUU pacTeHUH U 1 https://m.edso0.ru/863e9214 https://m.edso0.ru/863e9
JKHBOTHBIX 214
Hrorosast KOHTpOIbHAS bubnunorexka HOK Bu6mumoteka [JOK
34 pabota 1 https://m.edso0.ru/863e9336 https://m.edsoo.ru/863e9
336
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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