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COJEPXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorust kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMHU €CTECTBCHHBIMU HayKamu, Guitocodueit, ITUKON, ICTETUKON U MPaBOM.
Ponw Ouonoruu B opMUpOBAHNY COBPEMEHHOM HAyYHOU KapTUHBI Mupa. Crucrema
OMOJIOTUYECKUX HAYK.

MeTo/b1 TO3HAHUS KUBOUM MPUPOIbI (HAOMI0ICHUE, SKCIIEPUMEHT, ONKUCAHUE,
U3MEpEHUe, KiIacCU(pUKaLMs, MOJEIUPOBAHUE, CTaTHCTHYECKas 00paboTka
JAHHBIX).

JdeMoHcTpanuu:

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

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

JlabopaTopHbIe M IpaKTHYecKUe padoThbl:

[Ipaktuueckass padora No 1. «lcmonb3oBaHue pa3iNMYHBIX METOJOB MpHU
U3YYEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbI U UX OPraHU3alMs.

Kusbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTianaue
KUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CaoiicTBa 6MOCHCTEM M X pa3HOOOpa3ue. YpOBHU OpPraHU3aAIMN OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeoeHOTHYECKH ), OnocepHBIii.

JdemoHcTpanuu:

Tabnuubl u cxembl: «OCHOBHBIC TPU3HAKU JKU3HWY», «YPOBHU OpraHU3AIUU
YKUBOU MPUPOIBD.

O6opynoBanue: mozaenb mosiekybl JIHK.

Tema 3. Xumuuyeckuii COCTAB U CTPOCHHUE KJICTKH.

XUMHUYECKHM COCTaB KIETKA. XHMUYECKHE BJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MUKpPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BELIECTBA.

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

benku. CoctaB u crpoeHue OENKOB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
HezaMeHnunmble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYphl ~O€IKOBOM MOJIEKyJbl (NepBUYHAs, BTOpUYHAS, TpPETUYHAA U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKHue CBoilcTBa OenkoB. buonorunyeckue
GyHKUIMUU OENKOB.

®depMeHTHI — OMOJ0rnYecKkrue Karanuzaropsl. CTpoeHue pepMeHTa: aKTUBHBIM
neHTp, cybcrpatHas cnenududHocTh. Kodepmentsl. Buramunsl. Otinuuns
(GbepMEHTOB OT HEOPTaHUYECKUX KaTaTu3aToOPOB.



VYrneBojabl: MOHOCaxapu/Isl (IIII0K03a, pru003a 1 1e30KCUpr003a), Aucaxapu/ibl
(caxapo3a, JlakTO3a) W TMoJucaxapuibl (Kpaxmaia, TIJIMKOTEH, IIeJUTI0II03a).
buonorunyeckue GyHKIMH YTIIE€BOJIOB.

Jlunuasl:  Tpurauuepuabl, Qocomunuasl, crepouasl. ['HapoduIbHO-
ruapodoOHble  cBoiicTBa. buonmornueckne ¢Gyukumm aunuaoB. CpaBHEHHE
YTJIEBOJIOB, OCJIKOB U JIMIMHI0B KaK HCTOYHUKOB YHEPTHUH.

Hyxkneunoseie xucnmotel: JHK wu PHK. Hykineornaer — MOHOMEpBI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u pynkuuun JAHK. Ctpoenne u ¢pynxuun PHK.
Bunet PHK. AT®: crpoenue u pyHKIuu.

Hwuronorus — Hayka o kietke. Kiierounas teopus — npuMep B3auMOJICHUCTBUS
uzeil 1 GakToB B HAYYHOM MMO3HAHUH. MeTObl U3YUYEHUS KICTKH.

Krnetka kak nenoctHas xuBas cucrema. OO01iye npu3HaKky KIETOK: 3aMKHYyTast
HapykHas MmemOpana, Monekynsl [IHK kak renernueckuil ammapaT, cuctema
CUHTE3a OelKa.

Tunbl KIETOK: 3yKapuoTHyeckas U Ipokapuoruyeckas. OcoOeHHOCTU
CTpOEHHUs MpokapuoTuueckor kierku. Kiierounas crenka Oakrtepuil. CTpoeHue
AYKapUOTUYECKON KIETKA. (OCHOBHBIC OTJIMYUSA PACTUTEIBHOW, MXWBOTHOM U
IrpUOHOM KIIETKH.

IIoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, MIIMKOKAJIUKC, UX
dbynkuuu. [Inazmarnueckas memOpana, e€ cBoictBa v pyHkiuu. [{utomiasma u eé
opraHounbl. OnHomeMOpanHble opraHounbl kietku: OIIC, anmapart ['onbaxw,
I30COMBI. [10yaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHIPHUH, IIIACTUIBI.
[IpoucxoxaeHnne MUTOXOHApUM W minacTua. Buasl mmactua. HememOpanubie
OpraHoufbl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, LEHTPUONIH, PECHUYKH,
KTyTUKA. QYHKIIMU OPraHOWI0B KJIETKU. BKiItoueHus.

SAnpo — perynaropuslii HeHTp KieTku. CTpoeHue sjpa: siaepHas o00104Ka,
KAapHOILIa3Ma, XpPOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JdemoHncTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiaen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®@panknun, K. M. bap.

Jnarpammel: «Pacnipenenenne XMMHUYECKUX 2JIEMEHTOB B HEXKUBOW ITPUPOIEY,
«Pacripenenenre XuMUYECKUX 3JIEMEHTOB B JKUBOW MIPUPOJILH.

Tabmuubr u cxembl: «llepuoguueckass TadiauIa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHue MoseKybl Boab», «brocunres 0enka», « CTpoeHrne MOJIEKYJIbl OenKay,
«Ctpoenue pepmenta», «Hykneunossie kucnotsl. [JHK», «Ctpoenune Monexyibl
AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOEHHE >KMBOTHOW KIIETKH,
«CTpoeHHE pPACTUTENBHOM KIETKN», «CTpoeHHE INPOKAPUOTHUECKOW KIIETKWY,
«CtpoeHue sazipa KIEeTKn», « Y IeBOAb, «JIMmuasD.



OO0opynoBaHKe: CBETOBOM MHUKPOCKON, OOOpYyJOBaHME JUIsl TPOBEACHUS
HAOJIIOICHUM, W3MEPEHMM, SKCIEPUMEHTOB, MHUKpPOIpPENnaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlabopaTopHbIe M IpaKTHYecKue padoThbl:

JlaGoparopHass pabora Ne 1. «l3yueHme KaTaaIUTHYECKOW AaKTHUBHOCTH
dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajasbl)».

JlabopatopHass pabota No 2. «M3ydyeHue CTpOeHHs KJIETOK paCTEHUH,
KUBOTHBIX U OaKTepUil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpenaparax M HMX
OTIUCAHUE.

Tema 4. ’Ku3HenesATeIbHOCTh KJIETKH.

OOMeH BeliecTB, WM MeTaboIu3M. ACCUMUIALMS (TUTAaCTUYSCKUN OOMEH) U
JTUCCUMWISIIUS (PHEpreTuueckuii oOMEH) — JB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poiib 3aKOHOB COXpaHEHHUsI BEIIECTB U SHEPrUUM B IMOHUMaHUU
MeTaboIn3Ma.

Tuner oOMeHa BemecTB: aBTOTpOo(HBIN U reTepoTpodHbiid. Pons depmenToB
B 0OMEHE BEIIECTB U MPEBPALIEHUN YHEPTUU B KIIETKE.

®orocunTe3. CperoBass U TeMHOBasg (a3bl (¢doTocuHTe3a. Peakuuu
dotocunteza. IpdexTnBHOCTH PoTocMHTE3a. 3HAUCHUE (HOTOCHHTE3A JJIS KU3HU
Ha 3emuie. BiausHue ycnoBuii cpenbl Ha (POTOCHHTE3 U CIIOCOOBI TTOBBIIMICHUS €TO
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHI.

XeMoCHHTE3. XEeMOCUHTE3UpYIolue OakTepun. 3HAaUCHUE XEMOCHHTE3a JIs
KU3HU Ha 3eMIIE.

DHepreTrdeckuii 0OMEeH B KJeTKe. PaciierieHne BemiecTB, BBIICICHUE U
AKKyMYJUPOBaHHUE SHEPTHH B KJIETKE. DTarbl YHEPreTU4ecKoro ooMena. [ mukomus.
bpoxenne u ero BuAbpl. KuciopogHoe OKUCIEHHE, WU KIETOYHOE JIbIXaHUE.
OxucnurensHoe GpochopunrpoBanne. IPHEKTUBHOCTh FHEPTETUIECKOT0 OOMEHA.

Peaknuun MarpuuHoro cuHre3a. ['eHernueckas wuHpopmamus u JIHK.
Peanuzanus renetwdyeckod wHpOpManuu B KIETKE. | €HETHYECKHH KOJ W €ro
cBoiictBa. Tpanckpurnuus — Mmarpuuabii cuaTe3 PHK. Tpancnsauus — Guocunres
Oenka. Ortanbl TpaHciasiuuu. KoaupoBanue amuHokuciaor. Ponb pubocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmsl xu3Hu — BUpychl. Victopust oTkpeitus Bupycos (. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMSI M KU3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesnu pacreHuid, KUBOTHBIX U YEJIOBEKa, BbHI3bIBAEMbIC
Bupycamu. Bupyc ummynozaepunura yenoseka (BMY) — BozOyaurens CITM/a.
OOpaTHass ~ TpaHCKpUIILIMsS, peBepTaza W  uHTerpasza. lIpodunakruka
pacmpocTpaHEHHUsI BUPYCHBIX 3a00JICBaHUM.

JdemoHncTpanuu:

[Toptpetsi: H. K. Konsuos, /I. . UBanoBckuii, K. A. Tumupsses.

Tabmuiel 1 cxembl: «Tunbel nutanusy, «Metadbonuzm», «MHUTOXOHIPUSIY,
«JHepreTudeckuii oomen», «Ximopomiacty, «Dotocuntes», «Ctpoenue JHK»,



«CTtpoeHue u QyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTHuecKuit Kom,
«Bupyce», «baktepuodaru», «CtpoeHue u xu3HeHHBbIM 1ukia Bupyca CIIM/la,
oakTepuodaray, «Pemnukanus JTHK».

ObopynoBanue: Moaenu-anmnkauuu «Yasoenue JJHK wm Tpanckpunuumsy,
«buocuntes 6enkay, « CTpoeHUEe KIETKW», MoJielb cTpykTypsl JTHK.

Tema 5. PazMHokeHre 1 MHAUBHUAYAJIbHOE PAa3BUTHE OPTAaHU3MOB.

Knerounbii 1uKkII, WM SKU3HEHHBIM LMK KiaeTku. MHTepdaza u MHTO3.
[Iponecchl, mpotekatomue B uHTepdaze. Pemnukanus — peakiys MaTpUYHOIO
cunteza JIHK. Crpoenne xpomocom. XpOMOCOMHBIM HabOp — KapHOTHIL
JIumuionHeli W TAluIOWJIHBIA ~ XpOMOCOMHBIE  HAOOphl.  XpOMaTHUJIBI.
[utonornuyeckue OCHOBbI Pa3MHOKEHUS W  HWHIWBUAYAJIBHOTO  Pa3BUTHUA
OPraHu3MOB.

[enenne knetkn — murto3. Craguu murtosa. [Ipoueccel, mpoucxoasmye Ha
PAa3HBIX CTAJUSIX MUTO3a. BHOJIOrMYECKN CMBICT MUATO34.

[Iporpammupyemas rubenb KIETKU — aromnTo3.

®dopMbI pa3sMHOKEHHSI OPraHU3MOB: OecIoyioe U mosioBoe. Bupl 6ecrnosnoro
Pa3MHOXKEHUA: JICJICHUE HAABOE, IIOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
CropooOpa3oBaHne, BETETATUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIOHHUPOBAaHUE
OPraHU3MOB, €0 3HAYEHUE I CEJEKIUU.

[TonoBoe pa3MHOKEHHUE, €70 OTINYHS OT OECTIOJIOTO.

Meito3. Cragum Mmeio3a. IIporecchl, Npoucxoadiive Ha CTaauax Menosa.
[ToBenenne xpomocoM B wMmenosze. KpoccuHrosep. buosiornueckuii CMbICT U
3Ha4YeHUE MEHo3a.

l'ameTtorenes — mporecc 0Opa30BaHUA TOJOBBIX KJIETOK Y JKUBOTHBIX.
[TonoBbie >kene3bl: CeMEHHUKM U SUYHUKUA. OOpa3oBaHHE M PA3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOIEHE3.
OcCoOEHHOCTH CTPOEHHUS SAMIEKIETOK MW crnepMaro3ouaoB. OmioJ0TBOpEHHUE.
[Taprenorenes.

NunuBunyanbHoe pa3BuTue (OHTOreHE3). OMOpPHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jtarnbl SMOPHUOHATIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KMBOTHBIX:
npobienue, ractpyisius, opraHorene3. IloctamOpuonanbHOe pa3Butue. Turmbl
MOCTAIMOPHUOHAIBHOTO PAa3BHUTHS: TPsSMOe, HempsiMoe (THYMHOYHOE). BrumsHue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (AKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pasButue pacrenuii. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHSL.

JdemoHcTpanuu:

Tabmuubr u cxembl: «DOpMBI pa3sMHOXKEHUS OPraHU3MOBY», «JIBoWHOE
OIUIOJJOTBOPEHUE Yy IIBETKOBBIX pacTeHUN», «BereratuBHOE pa3MHOXKEHUE
pactenuity, «J/lenenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KJIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsi mukm», «Pemmukanus JTHK», «Mwutosy,



«Metiosy, «IIpsamoe u HenpsMoe pa3zButue», «l'aMeTorene3 y MIEKONUTAIOINX U
yenoBeka», « OCHOBHBIE CTAIMM OHTOTEHE3a.

OGopynoBaHue: MHKPOCKOTI, MHKpOITpEnapaThl «Cnepmaro3onasl
MJICKONIUTAIOLIECTOY, «SHIEeKIeTKka MiIeKonuTarmeroy, «Kapuokunes B KieTkax
KOpEIIKa JyKa», MarHuTHas MOJEJb-alIuuKanus «/leieHne KIeTKn», MOJIEIb
JIHK, monens meTadazHoit XpOMOCOMBI.

JlaGopaTopHblie 1 NpakTHYeCKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmromeHue MuTO3a B KJIETKaX KOHUYMKA
KOpEIIKa JTyKa HAa TOTOBBIX MUKPOMIPENapaTaxy».

JlaGoparopuass pa6ora Ne 4. «M3ydeHwe CTpPOCHHS IIOJOBBIX KIETOK Ha
FOTOBBIX MUKpOMpenaparax».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Micropus pa3BuThs TeHETUKHU. Ponb uronoruu
¥ dMOpPHOJIOTUM B CTAaHOBJIICHWHM TEHETHUKH. BKiaa poccHilckux W 3apyOeHBIX
y4€HBIX B pa3BUTHUE TEHETUKU. MeToasl TeHeTHKUA (TUOPUAOIOTUYECKUA,
[UTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTUUeCKHil). (OCHOBHBIE T'€HETUYECKHE
noHATHs. [ eHeTn4eckasi CHMBOJIMKA, UCMOJIb3yeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTAHOBIEHHbIE . MeHenem.
MoHoruOpuiHOe CKpelIMBaHUEe. 3aKOH eIWHO0Opa3us THOPHUIIOB IIEPBOIO
nokoseHud. [IpaBuino qoMuHUpOBaHMs. 3aKOH PACIICIUICHUS TPU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oTHOe 1 HeMOJIHOE TOMUHHUPOBAHUE.

JurubpuaHoe  CKpeniMBaHWE. 3aKOH  HE3aBUCHUMOTO  HacleIOBaHMS
npu3HakoB.  l{UTOreHeTHYEeCKWE  OCHOBBI  JUTHOPHUIIHOTO  CKPEIIMBAHUA.
AHanuzupyouee ckpenmBanue. Mcnoap30BaHne aHAIN3UPYIONIETO CKPEIIMBAHUS
JUTSI OTIpE/ICNICHUs TEHOTHIA OCOOH.

CuemieHHoe HaclieqoBaHue npusHakoB. Pabora T. MopraHna no crenjieHHoOMy
HacJIeIOBaHUIO T'eHOB. Hapylienue cuenienns reHOB B pe3yIbTaTe KpOCCUHTOBEPA.

XpoMOCOMHasi TEOpHUsI HACJIEACTBEHHOCTH. | €HETUYECKHUE KAPThI.

I'enernka noma. XpoMOCOMHOE OIpeAesneHue moia. AyToOCOMbl U TMOJOBBIE
XpOMOCOMBI. ['OMOraMeTHsle M TreTeporameTHble opraHu3Mbl. HacnenoBaHue
MIPU3HAKOB, CLIETIJIEHHBIX C MOJIOM.

N3menunBOCTh. BUBI ”3MEHYNBOCTHU: HEHACIICICTBEHHASI U HACIEACTBEHHAS.
Posmp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPHUCTHKA
MOJIU(PUKAIMOHHON N3MEHUYMBOCTU. BapualimoHHbIN psiJl M BapUallMOHHAS KPUBAs.
Hopma peakuuu mpusHaka. KoJWueCTBEHHBIE M KAUYE€CTBEHHBIE NMPU3HAKU U UX
HOopMa peakiuu. CBolicTBa MOAN(DUKAIIMOHHONW U3MEHUYHUBOCTH.

HacnenctBennasi, wiaM TEHOTHUNIMYECKAs, W3MEHYMBOCTh. KomOWHaTHBHAs
U3MEHUYMBOCTb. Meio3 U TMOJOBOM MpOIECC — OCHOBAa KOMOWHATHBHOMU
U3MEHYMBOCTU. MyTalnmoHHasi u3BMEeHUUBOCTh. Kitaccudukainust MyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MPUYUHBI MyTaluil. MyTareHHble (paKkTOpHI.
3aKOH rOMOJIOTMYECKHX PSAOB B HaclIeACTBEHHOM n3menunsoctu H. M. BaBuiiosa.



BresaepHas HacneACTBEHHOCTh U M3MEHYUBOCTD.

I'enetuka wenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T'€HETUKH
YeJIOBEKa: TCHCAIOTHUYCCKUM, OJTU3HEIIOBBIM, IIMTOTCHETHYCCKHI, OMOXMMHYCCKUH,
MOJIEKYJISIPHO-TE€HETUYECKHM. CoBpemeHnHoe ONIPENICIICHHE TE€HOTHUIIA:
IIOJIHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C ITOMOIIBIO
[MI[P-ananu3a. HacnencrBennole 3a007eBaHUs YeEJIOBEKa: TEHHbIE OOJE3HH,
00JIe3HH C HACJEICTBEHHOW MpepacnoyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue u reHeparuBHble MyTauuu. CTBOJOBBIE KiIeTKU. [IpuHIMIBI
3I0pOBOT0 00pa3a )KU3HU, TUArHOCTUKU, MTPO(PUIAKTUKH U JICUCHHS TeHETUIECKIX
Oosne3Hell. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHUE. 3HAUYEHHUE MEIUIIMHCKON
T€HETUKHU B MPEAOTBPAILIEHUH U JICUEHUU TeHETUYECKUX 3a00JI€BaHU YEIOBEKA.

JdeMoHcTpauuu:

[Toprpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. Basuios.

TaOmu1s! u cxeMbl: «MOHOTHOPUTHOE CKPELIMBAHUE U €T0 IUTOI€HETUYECKast
OCHOBa», «3aKOH PaCLICIJICHUS U €T0 IUTOI€HETUYECKask OCHOBA», «3aKOH YHCTOTHI
rameT», «Jurubpunnoe ckpemubanue, «Llurosornyeckre 0CHOBbI AUTUOPUIAHOTO
CKpeumBanusm», «Menosy», «BzauMoelicTBre aJIeNIbHBIX TEHOBY, «l €HETHUYECKHE
KapThl PACTEHMI, )KUBOTHBIX U 4YeJOBEKa», «['eHeTnka mnoia», «3aKOHOMEPHOCTH
HACJIEIOBAHUSI, CLUEIUICHHOTO € MoJoM», «KapuoTumnbl yenoBeKa U KUBOTHBIX),
«Bunel u3menunBocTHy, «MonudukanmonHas U3MeHUYUBOCTH», «HacnemoBanue
pesyc-pakropay, «I'eHeTuka rpynn KpoBu», «MyTalnOHHAs U3BMEHUYUBOCTD.

O6opynoBanue: MoOJEIH-aNIUIMKAIIN «MOHOTUOPUIHOE CKPEIIUBAHUEY,
«Henonnoe nomunupoBaHuey, «JurubpumHoe ckpemnuBanue», «llepexpéct
XpOMOCOM», MUKPOCKOIT U MUKporpemnapaT «Jpo3odunay (Hopma, MyTau GopMbl
KPBUIbEB M OKPACKH Tela), repdapuii «['opox moceBHOM».

JlaGopaTopHblie U NpakTUHYeCKHe padoThI:

JlabopatopHast pabora Ne 5. «V3ydeHuwe pe3yiabTaTOB MOHOTHOPUIAHOTO U
OUTHOPUIHOTO CKPEUIUBaHUS Y APO30(pUIIbI HA TOTOBBIX MUKpOIIpEnapaTaxy.

JlabopatopHasi pabota Ne 6. «M3yueHne MoAN(PUKAIIMOHHON U3MEHUNBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO Psifia U BApUALIMOHHON KPUBOW».

JlaGopatopHnasi padora Ne 7. «AHanu3 MmyTanuii y Ipo30(uiasl Ha TOTOBBIX
MUKpOIpenaparax.

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

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Ceneknysi Kak HayKa U MPOLECC. 3apOKJCHHUE CEJNCKUUH U JTIOMECTHKAIIMS.
VYyenue H. U. BaBuiioBa o 1ieHTpax mpouCX0oxACHUS B MHOT000pa3us KyIbTYPHBIX
pactenuil. LIeHTpbl MPOUCXOKIACHUS JOMAITHUX KUBOTHBIX. COpT, MOpO/1a, IITaMM.

CoBpeMeHHbIE METOJIbI CeleKIMU. MaccoBBIM U MHAMBUIYAJIbHBINA OTOOPHI B
CEJIEKIIMM pPACTEHWHA M JKUBOTHBIX. OleHKa 3KcTepbepa. bBiIM3KOpoACTBEHHOE



cKpelmirBaHue — UHOpuauHr. Yucrtas nuHusA. CKpelIMBaHME YHMCTBIX JIMHUM.
I'ereposuc, wnu rubpunHas cuna. HepoacTBeHHOE CKpellUBaHUE — ayTOPUAMHT.
Otpanénnas rubpunuzanus u e€ ycnexu. IcKyccTBEHHBIM MyTareHes 1 nojaydeHue
IOJIMIUIOUIOB. JIOCTHKEHNS CEJIEKIUN PACTEHHM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buorexHosmorust Kak oTpacib NPOU3BOACTBA. ['€HHAas WHXKEHEpHs. OTarbl
co3manusi pexomOuHaHnTHOM JIHK wm TpaHcreHHbix opranusmoB. KierodHas
uHxeHepus. Kierounbsle KynbTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUM.
KinonnpoBanue BBICOKOIIPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Dkojorgueckue W 3tudeckue  npodimempl. MO  —  reHermuecku
MOJIM(ULMPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

[Toptpersi: H. W. BaBuios, M. B. Muuypun, I'. JI. Kapneuenko, M. @.
HMBaHoB.

Tabmumer 1 cxeMbl: kKapra «lIeHTphl MPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl 1oMamHUX KUBOTHBIX», «CopTa KyJIbTYypPHBIX
pactenumity, «OTnanéHHas rudpuausamnus», «Padotel akagemuka M. ®. MiBanoBay,
«Jlomumnongus», «OObEeKThl OuoTrexHonorun», «KiaeTouHble KyJIbTyphl U
KJIOHUpOBaHHeE», « KoHCTpyrnpoBaHUE U MEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHKe: MYJISDKH TUIOJIOB K KOPHEIUIOAOB JUKHX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHul, repoapuii «CenbcKOX03sUCTBEHHBIE PACTEHUS.

JlaGopaTopHblie U NpakTHYeCKHE PadOThI:

Okckypcus «OCHOBHBIE METOJBI M JOCTHKECHUSA CEJNEKIMU PACTCHUW H
JKUBOTHBIX (Ha CEJIEKIIHOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO3SMMCTBO, J1a0OpaTOPHIO
arpOyHUBEPCHUTETA WJIM HAYYHOTO IICHTPA)».



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

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

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKkType IMYHOCTHBIX pE3yJbTAaTOB OCBOECHUA IpeamMera «buomorus»
BBIJICJICHBI CIEAYIOIIME COCTABIISIONIME: OCO3HAHUE OOYyYarOIIUMUCS POCCUNUCKON
rpaXXJaHCKOW MAECHTUYHOCTH — FOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HalMyue MOTUBAIlUM K OOy4YeHWI0  OWOJIOTHUH,
L[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIECHUM JMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN Pa3BUTHUS OMOIOTHYECKOTO
3HaHMS, TOTOBHOCTh U CIHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JNEATENbHOCTH I[I€EHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOT0  00pa30oBaHMs, HAJIWYME HKOJOTMUECKOTO MPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIE TIJIAHBI.

JInuHOCTHBIE pe3ynpTaThl OCBOCHUs mHpeamera «buonorus» AOCTUTrarOTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATEIBHOW JAESTENIBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, TPUHATHIMH B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJACHUS W CIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHMS, CAaMOBOCHHUTAHUS U
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEH IMO3HMIMU JHUYHOCTH, MaTPHUOTHU3MA,
YBOXKEHHUS K 3aKOHY W MPABOMOPSAKY, YEJIOBEKY TPY/a U CTapllieMy MOKOJIEHUIO,
B3aMMHOI'0 YBa)XKCHUS, OCPEKHOrO OTHONIIECHUS K KYJIbTYPHOMY HacCJICAUI0 U
TpaJUuLUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, mpupone u
OKPYKaroIIEH cpese.

JIndHOCTHBIE pe3yJIbTaThl OCBOCHMS YyueOHoro mpeamera «buonorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTH U CIIOCOOHOCTh O0YYarONINXCsl PyKOBOJICTBOBATHCS
chOpMUpPOBAaHHOW BHYTPEHHEH TMO3UIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlUH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKICHHWH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMBITA AEATEIBHOCTH B IMPOLECCE PEATN3ALUH OCHOBHBIX HANPABICHUUN
BOCIUTATEJIBHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00yYaIOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOTO YJIEHa POCCUICKOTO OOIIECTBA;



OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB M 00s13aHHOCTEH, yBaKEHUE 3aKOHA
Y [IPaBONOPSAKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOU JIEITEIILHOCTH MPHU CO3JaHUU YUEOHBIX
MPOCKTOB, PEIICHUHM Y4YEeOHBIX M T[O3HABATEJIbHBIX 3a/lay, BBHIIIOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEENSTh COOCTBEHHYIO TO3UIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JCHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSIMH, KyJIbTYPHBIMH IIEHHOCTSMH U
COLUAJIBHBIM TOJIOKEHHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIIOJIHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOIO
OTHOIIIEHUSI K MHEHHUIO OIMOHEHTOB NPH OOCYXJIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

FOTOBHOCTb K TYMAHUTApPHOU U BOJIOHTEPCKOU AESATEIIBHOCTH;

2) NATPMOTUYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKON IpakJaHCKOU WIGHTUYHOCTH, TATPUOTU3MA,
YBAXKEHHUS K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH Iiepe PoauHou, ropnoctu
3a CBOM KpaH, CBOWO POIHMHY, CBOM S3BIK U KYJBTYpPY, HMPOLUIOE M HACTOAILICE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuy;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIIEINIO U MaMSITHUKAM MPUPOJIBI,
JTOCTHXKEHUAM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILICHUBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHHUE H
pa3BUTHE OWOJOTWH, TOHUMAHUS 3HAYCHHs] OWOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIEeCTBA;

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

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHUE IYXOBHBIX LIECHHOCTEW POCCUMCKOTO HAPO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

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

OCO3HAHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIIETo;

OTBETCTBEHHOE OTHOLLIECHUE K CBOUM POAUTEISAM, CO3/IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOI'O TPHUHATHS I[IEHHOCTEH CEMEWMHOM JKU3HU B COOTBETCTBUH C
TpaauuusaMu Haponos Poccuu;

4) 3¢cTEeTHYeCKOr0 BOCIIUTAHUSA:

ACTETHUYECKOE OTHOIIIEHHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUH;

ITIOHUMAHUE YMOLUMOHAIIBHOTO BO3JACUCTBUS JKUBOU IIPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPDQKEHHUIO B Pa3HBIX BUJAX HMCKYCCTBA, CTPEMJICHUE
IPOSBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢uzuyeckoro BocnuTaHusi, (POPMUPOBAHUS KYJILTYPbl 30POBbS H
IMOIMOHAJBLHOTO 0JIArONnoJIy4Yns:

MOHUMAaHHME 1 peain3aliis 3J0pOBOro 1 6€30macHoro oopasa >Ku3HH (310pOBOE
UTaHuE, COOJII0ICHNE TUTUEHUYECKUX MPABUI U HOPM, cOaJTaHCUPOBAHHBINA PEIKUM
3aHSATUM W OTAbIXa, peryispHas ¢u3UYECKass aKTUBHOCTh), OEpPEKHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U
MICUXUYECKOMY 370POBBIO;

MOHUMAaHUE ITIEHHOCTH TPAaBWJI WHIWBUIYAIbHOTO ¥  KOJUJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHME TMOCJEICTBUN W HENPUATHS BPEIHBIX MPUBBIUEK (yHOTpeOIeHUs
AJIKOT0J1s, HAPKOTHUKOB, KYpEHUs);

6) TPy10BOr0 BOCTIUTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHUE [IEHHOCTH MacTEPCTBa, TPYA0IIO0uE;

TOTOBHOCTh K AaKTHUBHOHM JESITEIIbHOCTH TEXHOJOTUYECKOW W COIMAIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATH U CaMOCTOSATEIIHHO
BBITIOJTHSITh TaKyO J€ATEIbHOCTD;

MHTEPEC K pa3IuyHbIM cdepam mpodhecCHOHANBHONU JEATEIHbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oyaymei mnpodeccu U peaTn30BbIBAThH
COOCTBEHHBIC KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHMI0O U €amMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrn4eCKOro BOCIIMTAHMS

AKOJIOTUYECKH 11€JIeCO00pa3HOe OTHOIIEHUE K MPUPO/IE KAaK UCTOUHHUKY KU3HU
Ha 3eMiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIICHUE YPOBHS HKOJOTMUECKON KyJIbTYpbl: MPUOOPETEHUE ONbITA
IUTAHUPOBAHUSI TIOCTYNIKOB W OIICHKM MWX BO3MOXHBIX TOCJICACTBUN IS
OKPYKaroIEHl CPeIbL;

OCO3HaHMWE TrI00aJbHOTO XapaKTepa IKOJIOTHYECKUX MpoOJieM W MyTel ux
pelieHus;

CIOCOOHOCTH MCIIONBF30BATh MPHUOOPETaEMbIEe IPU H3yUYEHUN OMOJIOTHH 3HAHUS
U yMEHUS TpU pEHICHHH TpoOJieM, CBSA3aHHBIX C  PalMOHAIBHBIM
IPUPOAOIIONB30BaHUEM  (COONIIOZICHHE  TPaBWJI  TOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX Ha COXPaHEHHWE pABHOBECHUS B HKOCHUCTEMaxX, OXpaHy BHUJIOB,
AKOCHUCTEM, OHOC(EpPHI);

AKTUBHOE HEMPUATHUE ICUCTBUM, TPUHOCAIIMNX BPEJ OKPYKAOLIEH PUPOTHON
cpene, yMEHHE MPOTHO3UPOBATH HEOJIArOMPUSTHBIE IKOJIOTHUYECKUE TOCIEACTBUS
peANnpUHUMAEMbIX IEUCTBHUM U MPEJOTBPAIATh UX;

HaJU4YUe Pa3BUTOrO SKOJIOTMYECKOT0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OTbITa NEeATeNbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS



PYKOBOJICTBOBAaTbCS MMH B ITO3HABATEIIbHOW, KOMMYHHKATUBHOW W COLUAIBHOU
MPAKTUKE, TOTOBHOCTH K Y4YaCTHUIO B MPAKTUYECKOUN NIEITEIbHOCTH 3KOJIOTHUYECKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKON KYyJbTYpPhl KaK CpeJCTBa
B3aUMOJICHCTBUSI MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHUMAaHHE Creru@UKA OWOJIOTMM KaK HayKH, OCO3HaHUsA e& poiu B
GbopMUPOBAHUU PAIMOHAIBLHOTO HAyYHOTO MBIIUICHUS, CO3JaHUM IIEJIOCTHOTO
NpeACTaBlIeHUs] 00 OKpYKalollleM MHUpPE KaK O €JIMHCTBE IPHUPOJIbI, YeJIOBEKa U
o01lecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM U pElIeHuU mpodaeM
COXpaHEHMS TIPUPOTHOTO PABHOBECHS,

yOSKIEHHOCTh B 3HAYMMOCTH OWOJOTHM JIJII COBPEMEHHOW ITMBHIIM3AIIH:
obecrieyeHuss HOBOTO YPOBHS Pa3BUTHUSI MEIMIIMHBI, CO3JIaHHE TMEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTh PECypcHble  MpOOJIEMbl  Pa3BUTHSA
YeJI0BEYECTBA, MOMCKA MyTEeH BBIXOJIa U3 TII00ATBHBIX SKOJOTMYECKUX MPOOJIeM U
obecrieyeHuss  Tepexoja K yCTOMYMBOMY  Pa3BUTHIO,  PAIlMOHAIBHOMY
WCIIOJIb30BAaHUIO TPUPOJHBIX PECYypcoB M (HOPMHUPOBAHHMIO HOBBIX CTAaHIAPTOB
JKU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHHUU OHUOJOTMYECKUX 3HAHHU B IEIAX
NOBBIIIEHUS OO KyJIbTYypbl, €CTECTBEHHO-HayYHON TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOW TPAMOTHOCTH OOydwaromuxcs, Gpopmupyemon
IPU U3YUYEHUU OUOJIOTHH;

MOHUMAHHME CYITHOCTH METOJIOB MO3HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJIL30BaTh MOJy4aeMble 3HAaHWUS [JIsi aHaldu3a |
OOBSICHEHHUS SBJICHUN OKPY’KAIOIIEr0 MUpa U MPOUCXOMSIINX B HEM M3MEHEHUH,
yMEHHE JeJaTh OOOCHOBAHHBIC 3aKIIOYCHHS Ha OCHOBE HAyYHBIX (PAKTOB H
MMEIOIIMNXCS JAHHBIX C LEJIbIO MOJYUYEHHS JOCTOBEPHBIX BHIBOOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO MCIIOJb30BaTh OHMOJIOTMYECKHUE 3HAHHUS IS
penieHus npooyieM B peaibHbIX JKU3HEHHBIX CUTYaIUsX;

OCO3HaHWE IIEHHOCTH HAyYHOM MEsATEeNbHOCTH, TOTOBHOCTH OCYILIECTBIISATH
MPOEKTHYIO M UCCIIECIOBATEIBCKYIO I€SITEIbHOCTh MHNBUIYAJIbHO U B TPYIIIE;

TOTOBHOCTh W CIIOCOOHOCTh K  HENPEPhIBHOMY  OOpa3oBaHUIO U
CcaMOOOpa30BaHMIO, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAaHUWA MO OWOJOTUU B
COOTBETCTBHHM C )KM3HEHHBIMHU MOTPEOHOCTSIMU.

METANIPEIMETHBIE PE3YJIbTATbBI



MeranpeaMeTHbie pe3yJbTaThl OCBOCHHS yueOHOro mpeamera «buomorus
BKJIIOYAIOT: 3HA4YMMble i1 (GOPMHUPOBAHUS MHUPOBO33PEHUSI O0YyYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHSITHS, OTPAKAIOUIUE
LEJOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHEUU(PUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUS, SABJIECHUE, MPOLECC,
CUCTEMa, Hay4YHbIN (haKT, MPUHIIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleI0BaHne, HAOII0IeHEe, U3MEPEHHE, DKCTIEPUMEHT U JPYTUX), YHUBEpPCAIIbHbBIC
yueOHble JeHCTBUS (IIO3HABATENIbHbIE, KOMMYHHMKATUBHBIE, PETYJIATUBHBIE),
obecreunBaronye GopMupoBanue HyHKIIMOHATHLHOW TPAMOTHOCTH U COITMATBHON
KOMIIETEHIIUU  OOYYarOIIMXCA, CHOCOOHOCTh OOYyYaronuxcsi HMCIOJIb30BaTh
OCBOEHHBIE MEKIUCIUIIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIC IEUCTBUS B MO3HABATEILHON M COIIMAILHOM MPAKTHUKE.

MeranpenMeTHbie pe3yJibTaThl OCBOCHHUSI MPOTPAMMbl CPEIHETO OOIIero
00pa30BaHUsl TOKHBI OTPAKATH:

OBaanenne YHHBEpPCAJIbHBIMHA yueOHbIMH NMO3HABATEJIbHBIMU
AeCTBUAMM:

1) 6a3oBble JIOrHYECKHE TeHCTBUA:

CaMOCTOATENIbHO  (OPMYJIMPOBAaTh W aAKTyaJIU3UpoOBaTh  MPOOJIeMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOb30BaTh MNPH OCBOCHHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBILIJICHUS
(aHanu3a, CUHTE3a, CpaBHEHHUsI, KjaccuuKaium, 0000I1IeH s ), pACKPbIBATh CMBICT
OMOJIOTMYECKUX TOHSATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIUBATh
CBSI3U C IPYTUMHU HOHSITHUSIMH);

ONpeNeNATh LeNd AEATEIbHOCTH, 3ajaBasi MapamMeTpbl U KPUTEPUU UX
JTOCTUKEHUS, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C TOCTABICHHBIMHU LIEJISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATUSA SISl OOBsICHEHUS (DAKTOB U SIBJICHUI
YKUBOW IPUPOJBI,

CTPOUTH JIOTUYECKUE PACCyXJAeHUsl (MHAYKTUBHBIC, ACAYKTHUBHBIC, IIO
AHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH M TPOTHUBOPEUYUS B PAacCMaTPUBAEMBIX
SBJICHUSX, (POPMYIIUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MPUMEHSITh CXEMHO-MO/IEIBHBIE CPEICTBA ISl PEICTABJICHUS CYIIECTBEHHBIX
CBS3€H W OTHOIICHWNA B U3YYaeMBIX OHMOJOTUYECKUX OOBEKTAaX, a TaKKe
POTUBOPEYHI PA3HOTO POJA, BBIABICHHBIX B PA3IUYHBIX HHPOPMAIMOHHBIX
VCTOYHUKAX;

pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ Y4€TOM aHajiu3a WMEIOUIUXCS
MaTepUalibHbIX U HEMATEPUATIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIESITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUIN JEATEIbHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHITH padOTy B YCIOBUSX PEaJIbHOTO, BAPTYAIbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.



2) 0a3oBbIe HcCCIeI0BaTEIbCKUE 1eHCTBHUA:

BJIAJIETh HABBIKAMH Y4E€OHO-UCCIE0BATEIbCKON U MPOESKTHOM €SI TEIbHOCTH,
HaBbIKAMM  pa3pelieHus MnpoodsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIbHOMY MOUCKY METOJIOB PELIEHUs MPAKTUYECKHUX 3a/1a4, IPUMEHEHUIO
pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIE BHUJBI JIESITEIBHOCTH M0 TMOJIYYEHHUIO HOBOTO
3HaHUS, €ro HHTEpHpeTalud, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B YyueOHBIX
CUTYaIUsX, B TOM YUCJIE TP CO3JaHUH YIEOHBIX U COITUATBHBIX TPOCKTOB;

(dopMupoOBaTh HAYYHBI TUI MBIIUICHUS, BIAJ€Th HAYYHOH TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MTOHATUSIMH U METOJIaMU;

CTaBUTh W (opMyJIupoBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTENbHOMN
JEeSITEeTbHOCTH Y )KU3HEHHBIX CUTYAIHIX;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJlM3UpOBAaTh 3a/auy,
BBIJIBUTATh THUIOTE3Y €€ pelieHus, HAXOUTh apTyMEHTHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHUMN, 3a]1aBaTh MapaMeTpPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBaTh TOJYYEHHBbIE B XOJ€ PEHICHUS 3aJladyd  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISTh LI€JICHANIPABICHHBIA MOUCK MEpPeHOoca CPEJCTB U CIOCOOOB
NENCTBUA B MPOPECCUOHAIBHYIO CPENY;

YMETh NEPEHOCHUTHh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00J1IacTh
KHU3HEACITEIbHOCTH;

YMETb UHTErpUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE WJIEH, MpeJjiaratb OPUTHHAIbHBIE MOJIXOJbl M pEUICHUs,
CTaBUTb MPOOJEMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PEILICHUS.

3) pabora ¢ unpopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX HHPOpMAIUU (TEKCTE yueOHOTOo
nocoOus, HAy4YHO-IIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHBbIX, B VIHTepHeTe), aHaIu3UpOBaTh
UHGOPMAITUIO Pa3TUYHBIX BUJOB U (POPM MpeCTaBICHHS, KpUTHUECKU OLIEHUBAThH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GopMyIHUpOBaTh 3alpOChl U MPUMEHATh PA3JIUYHbIE METOJbl IIPU MOUCKE U
oTbope Oumosornvyeckor uHpopMamru, HEOOXOAMMOM JIJIsT BBITTOTHEHUS YYCOHBIX
3azay;

npuoOpeTaTh OMNBIT HUCHOJIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTH{, COBEPILICHCTBOBATh KYJIbTYypy aKTUBHOTO MCIOJIB30BAaHUS Pa3IMUHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (OpMYy  MpeACTaBICHUS
ouosnornyeckor uHpopmaluu (cxembl, rpaduky, IUarpaMmbl, TaOIHIbI, PUCYHKH
" ApyTOe);



UCIIOJb30BaTh HAYUYHBIH #A3BIK B KayecTBe CpeAcTBa mpu paboTe c
OuoJornyeckod HHPOpMalMe: MPUMEHSATh XUMHYECKue, (Qunyeckue U
MaTE€MaTUYECKUE 3HaKW W CUMBOJBL, (HOpMYyJibl, aOOpeBUAaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh W NpPeoOpa3oBbIBATH  3HAKOBO-CUMBOJMYECKHUE  CpEICTBA
HarJIsAHOCTH;

BJIAJCTh  HABBIKAMHM  pAaclo3HaBaHWA M 3allUThl  WH(OpMaIuwu,
uH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

Ogy1aieHue YHMBEPCAIbHBIMH KOMMYHUKATUBHBIMHU AeHCTBUAMM:

1) oO61ienme:

OCYIIECTBIISATh KOMMYHHKAIIMH BO BCeX cpepax >KU3HU, aKTUBHO Y4acTBOBATH
B JMAJIOT€ WM JUCKYCCUU MO CYIIECTBY OOCyX)aaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTEJIbHO BBINOJHEHUS MpeJjiaraeMon
3aJla4, YUUTBIBATh UHTEPECHl U COIJACOBAHHOCTH MO3HMIMKI IPYTUX YYACTHHUKOB
JMajora Wik JUCKyCCUN);

pacrno3HaBaTh HeBepOaJbHbIE CpEACTBAa OOLICHHs, MOHUMAaTh 3HAaYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYyalluH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJETh PA3JIMYHBIMU CIIOCOOAMHM OOILIEHUS M B3aUMOJIEWCTBHS, OHMMATh
HaMEpEeHUs IPYTUX JIIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOLIEHHE K COOECeTHUKY
U B KOppeKTHOU popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHas AeSITEJIbHOCTD:

NOHUMAaTh W HCIIOJIb30BATh MPEUMYIIECTBA KOMaHIAHOW W MHAMBUIYAJIBHON
paboThI MPH PEIICHUH OUOJIOTHYECKOM MPOoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
IPUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJEHCTBUS MPHU PEIIeHUH YUeOHOM 3a/1au;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBUI C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaKJOr0 YjeHa KOJUIEKTUBA;

OPUHUMAaTh L[EJM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JACUCTBUS MO €€ JOCTUKEHUIO: COCTaBISATh IJIaH JCHCTBUH,
pacnpenensiath poiad € Y4ETOM MHEHHH YYaCTHHKOB, OOCYXKIATh pEe3yJbTaThl
COBMECTHOU padoThI;

OLIEHHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJ0r0 YYaCTHHKA KOMaH/Ibl B 001N
pe3yibTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKThI, OLICHUBATh MJEU C TMO3UIMH HOBHU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTHUBHOE CTPATErMYECKOE IIOBEJICHHE B Pa3IMYHBIX
CUTYaLUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh HMHUIIUATUBHBIM.

Ogy1aleHUe YHUBEPCAJIbLHBIMH PeryJISTHBHBIMH JeHCTBUSIMMU:

1) camoopranusanus:



UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIs BBISBICHHUA NPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBHIOMpaTh HAa OCHOBE OMOJIOTMYECKMX 3HAHUMN I1ICJIEBBIE W CMBICIOBBIC
YCTaHOBKHM B CBOMX JICMCTBHUSIX M MOCTYNKAX IO OTHOLICHUIO K >KUBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATEIbHYIO ACATEIILHOCTD, BBISABISATH
npoOJieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3aJlauyd B 00pa3oBaTEIbHON
JNEATENBHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISTH IJIAH PEIICHUS MPOOIEMBI C Y4ETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAOYTCHUI;

J1aBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacuupsATh paMK{ y4eOHOTro mpeMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUMH;

nenaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHUE;

OIICHUBATh TPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO LIUPOKOW HPYIAUIUU B
pa3HbIX O0JIACTSX 3HAHMM, IMOCTOSIHHO MOBBIIIATH CBOM 0Opa30BATENbHBIN H
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

J1laBaTh OLICHKY HOBBIM CHUTYAalUsIM, BHOCUTb KOPPEKTUBBI B JIE€STEIBHOCTD,
OLIEHMBATh COOTBETCTBHUE PE3YJIBTATOB LENAM;

BJIAJ€Th  HABBIKAMM  IO3HABATEIbHON  pediIeKCUH KaK  OCO3HAHMS
COBEPIIAEMBIX JCUCTBUM W MBICIUTEIBHBIX MPOLECCOB, HUX PE3YJIbTATOB U
OCHOBaHHM, UCIHOJIb30BaTh MPUEMBI pedIeKCUU NJisi OLIEHKH CUTYyalluu, BbIOOpa
BEPHOI'0 PELICHHUS;

YMETh OLICHUBaTh PUCKM M CBOCBPEMEHHO MPUHUMATh PEMIEHUS IO UX
CHIKCHUIO;

IIPUHUMATh MOTHBBI M apPryMEHTHl JPYyTMX NpPU AHAIN3E pPEe3yJIbTaTOB
JEATENbHOCTH;

3) npuHsATHE Ce0NA U APYTrHUX:

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHMBBI M apPryMEHTBl JPYyTMX NPU aAHAIN3E pPEe3yIbTaTOB
JEATENBbHOCTH;

PU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBEKa.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmetHble pe3ynbTaTbl OcBOeHUs mporpammbl COO mo Ouonoruum Ha
0a30BOM YpPOBHE BKIIIOUAIOT cielupuyecKkue s yueOHoro npeamMera «buonorus»
Hay4YHbI€ 3HAHUSA, YMEHUSA U CHOCOOBI IEWCTBUN MO OCBOCHUIO, HHTEPIPETAIINH U



peoOpa3oBaHUIO 3HAHUH, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUW B Pa3jIMYHBIX y4E€OHBIX CHUTYallUsX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTyallUsX, CBSA3aHHBIX ¢ Ouonorued. B mporpamme mnpeameTHbie
pe3yNbTaThl IPEACTABIIECHBI IO F0J1aM 00yUYEHUSI.

[IpenMeTrHbie pe3yabTaThl OCBOEHUSI yueOHOro mpeamera «buonorus» ¢ 10
KJlacce JOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJU OUOJIOTMU B CUCTEME HAYYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (DOPMUPOBAHMHM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPa M HAYYHOI'O MHPOBO33PEHMs, O BKJIAJE POCCUICKUX U
3apyOCKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OHWOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa ISl peIlICHUs dKU3HEHHBIX 3a71a4;

YMEHUE paCKpbIBATh COJIepKaHUE OMOJIOrMYECKUX TEPMUHOB WU TOHSITHM:
KU3Hb, KJIETKA, OPraHU3M, MeTa00I13M (OOMEH BEILECTB U MPEBPALIEHUE SJHEPTHH ),
roMeocras (camoperyisiuusi), YypOBHEBash OpraHU3alMsl JKUBBIX  CHCTEM,
CaMOBOCITpOU3BeIeHNE (PENPOyKIHs ), HACIEICTBEHHOCTb, U3MEHUUBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJOTHUYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpaJbHas JIOTMa MOJEKYJIsIpHON Omonoruu), 3akoHsl (I
Menpensa, T. Moprana, H. 1. BaBuiioBa) u ydyenust (0 LeHTpax MHOrooOpas3usi u
IIPOUCXOXKICHUS KyIbTYpHBIX pactenuit H. V. BaBuiosa), onpeaensars rpaHuiibl BX
MPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHUE BIJIAJIETh METOJIAMU HAYYHOTO IMO3HAHUS B OMOJIOTHH: HAONIOACHUE U
ONMCAHUE KUBBIX CHCTEM, IPOLIECCOB W SIBJICHUM, OpPraHHU3alus U NPOBEICHUE
OMOJIOrMYECKOT0 SKCIIEPUMEHTA, BbIIBU)KEHUE TUTIOTE3b], BHISIBIICHUE 3aBUCUMOCTH
MEXIY HCCIEAYyEeMbIMU BETUYMHAMH, OOBSCHEHUE TMOJYYCHHBIX PpE3yJbTaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHATUNA, TEOPUN U 3aKOHOB, YMEHUE JI€JIaTh BBIBObI
HA OCHOBAHMH IMOJYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK IPOKAPUOT U
JYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IIPOLIECCOB: OOMEHa BEILECTB U MPEBpALICHUS] SHEPTUU B KJETKe, (OTOCHHTE3A,
IUTACTUYECKOTO W SHEPreTHYecKoro oOMEHa, XEMOCHHTEe3a, MHTO03a, MeHno3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUMBUIYAIBHOIO Ppa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATH MOJyYEHHbIE 3HAHUS ISl OOBACHEHHS] OMOJOTHUYECKHX
IPOLIECCOB U SIBJICHUM, JJISl MPUHSTHUS MPAKTUUECKUX PEIICHUI B MOBCEIHEBHOU
KU3HH C LENIbl0 obecredeHus: Oe30IacHOCTH CBOETO 3J0pOBbS M 370pPOBBSA
OKPYKaIOIIMX JIOACH, COOII0IEHUsI HOPM I'PaMOTHOTO TIOBEJICHHUS B OKpY KaroIen
OPUPOJIHON cpene, MOHMMaHUE HEOOXOJMMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBPEMEHHOMU ouonmoruu OMOTEXHOJIOTHM  JJIS  PAIMOHAIBLHOTO
IPUPOAOIIONH30BaAHNUS;



yMEHUE pelaTh JJIEMEHTApHbIE TEHETHYECKHUE 3aJlayd Ha MOHO- U
TUTHOpPUIHOE CKpElIMBaHUE, CIIETUVICHHOE HaclleJOBaHUE, COCTaBISATh CXEMBbI
MOHOTHOPHIHOTO CKpPEIIMBAHMS ISl TIPEICKa3aHUs HACJICOBAaHUS MPU3HAKOB Y
OpTaHU3MOB;

YMEHUE BBIMOJIHATh JIA0OpAaTOpHBIE M MpaKTUYECKHe paboThl, COOII0IAThH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JJaOOpaTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPHTHYECKH OIICHUBATh MW WHTEPIPETHPOBATH HH(POPMAIHIO
OMOJIOTHYECKOTO  COJEP)KAaHMsI, BKIIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHUSA W3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(POPMAINH, HAYIHO-TTOMYJISIPHBIC
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEAOBAHWI B OHOJIOTHH,
MeJUIMHE, OUOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE ITMCBMECHHBIC M YCTHBIE COOOIICHUS,
000011258 OMONOTMYECKYI0 MH(DOPMAIIMIO U3 HECKOJbKUX HCTOYHHMKOB, TPAMOTHO
WCIIOJIB30BATh TOHITHITHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaudecTBO 4acoB
KonTposabHbie KonTpoan
padoThI (120. 1 MpakKT.
No HanmMeHoBaHMe pa3/ie/ioB U TeM DJIeKTpOHHbIe (LM(ppPOBbIE)
(BxoaHas, padoThl,
n/n NPOrpamMMbl Bcero N . o0pa3oBaTe/bHbIE PeCypChl
BCepocCHiicKasi, | MOYPOYHBIN H
NMOJIyroioBasi, | TeMaTH4YeCKHil
UTOroBast) KOHTPOJIb)
bu6mmorekxa [JOK
! buogorus kax nayxa 2 ! 0.5 https://m.edsoo.ru/7f41¢292
bu6nuoreka [JOK
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 0 0 https://m.cdsoo.ru/7f41c292
. bu6mmoreka [JOK
3 XUMUYECKUN COCTAaB U CTPOCHUE KIIETKU 9 0 2.5 httos-//m.edsoo.ru/7f41c292
bu6mmoreka [JOK
4 IK3HEASATENLHOCTE KICTKH > 0 ! https://m.edsoo.ru/7f41¢292
5 Pa3MHOXEeHNE U MHIMBUAYAIBHOE Pa3BUTHE 5 0 15 bu6mmoreka [JOK
OpraHU3MOB ) https://m.edsoo.ru/7f41¢c292
6 HacnencrBeHHOCTS U HI3MEHUUBOCTh 2 0 3 bu6mmoreka [JOK
OpTaHU3MOB https://m.edsoo.ru/7f41¢292
7 Cenexkuusi oprann3MoB. OCHOBBI 4 1 0 bu6mmoreka [JOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 8.5



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBO 4yacoB
KonTposbHbie KonTpoasb
padoThI (J1a0. U mpakT. DeKTPOHHBIE HH(PPOBBIE
Ne ni/n Tema ypoka B (BxoaHas paborsl, Aara o0paszoBaTejbHbIe
cero . . U3y4eHust
BCEPOCCHUCKAA, MOYPOYHbLIA U pecypchl
MoJyroaoBasi, | TeMaTHYeCKHil
UTOTr0Basi) KOHTPOJIb)
buonoruss B cucreme Hayk. CrapToBas Bubmmorexa [IOK
1 MarHOCTHKa (TecT) 1 1 0 https://m.edso0o.ru/863e6122
https://m.edsoo.ru/863e632a
Mertonpl 1MO3HaHUS KUBOW MPUPOJBI.

) [IpakTnueckas pabota Ne 1 1 0 0.5 bubmmoreka [IOK
«Vcronp30BaHme Pa3IMIHBIX METOJIOB IIPU ' https://m.edsoo.ru/863e6122
U3YYCHUN OMOJIOTHYECKUX O0OBHEKTOBY

3 buonornueckue cuctemsbl, IPOLECCHl U UX 1 0 0 but6mmoreka [JOK
U3yUYCHUE https://m.edso00.ru/863e6564

4 XuMHYECKUd CcocTaB KJETKU. Boga u 1 0 0 bubnuorexa [JOK
MUHEpaTbHBIC COTU https://m.edsoo.ru/863e674¢

but6mmoreka [JOK

5 benku. CoctaB u cTpoeHne OSIKOB 1 0 0 httns://m.edsoo.ru/863e6b72
DepMeHTHI — OuosiornyecKue
karanu3aTopsl. JlabopaTopHas padora Ne 1

6 <<I/13yquHepKaTaJmTEIqecrl)coﬁ EKTI/IBHOCTI/I 1 0 0.5 bubmmorexa [IOK

https://m.edsoo.ru/863e6b72
dbepMeHTOB (HAa TpUMeEpe aMWIa3bl WU
KaTayias3bl)»
7 VYrieBoasl. JInnnapl. [Toypounslii 1 0 0.5 bubnuoreka [JOK

KOHTPOJIb «benkuy

https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

Hykneunosblie KHUCJIOTBHI. ATO.

3 «HaOmronenue MuTO3a B  KIETKAX
KOHYMKA KOpEIIKa JyKa Ha TOTOBBIX

N but6mmoreka [JOK
8 [Toypounblii  KOHTPOJIb «YTIIeBOMBI. 0.5 hitps://m.edsoo ru/863c6d5c
JIunu e
Hcropuss u mMeTombl H3yqu1/£;1 KJICTKH. Bu6morexa LIOK
9 Kiterouynas teopus. [IoypouyHslii KOHTPOIIb 0.5
https://m.edsoo.ru/863e6e88
«Hyxneunossie kucioTel. ATD»
PO
10 KiteTka xak nesocTHas )KuBas CUCTEMA 0 https://resh.edu.ru/subject/
lesson/5383/main/
CrpoeHue  IyKapHOTUYECKOW  KIIETKH.
JlabopaTopHas pabora No V2 «3yyenune Butmorexa LIOK
11 E;E%ZI;H; 6?{??;;5 ig;eifi})o)gfsg:;l’z; 0.5 https://m.eds00.ru/863e610
https://m.edsoo.ru/863e716¢
TOTOBBIX  MHKpOIIpernapatax W  HX
OTIHCAHUEC
12 IIpokapuoruueckas kierTka. Hexnerounsie 0 bubnuoreka [IOK
(hOpMBI KU3HH — BUPYCHI https://m.edsoo.ru/863e7540
Opranm3sm — eauHoe 1enoe. OOMeH
13 BEIIECTB WM MeTaObom3M. TeMaTnaecKuid 0.5 but6mmoreka [JOK
KOHTpPOJIb «IIpokapruoTudeckas u ’ https://m.edso00.ru/863e766¢
JyKapUOTHYECKas KIIETKa
. bubnuorexa [JOK
14 Ouepretueciuii oomen 0 https://m.edsoo.ru/863e7aae
but6mmoreka [JOK
15 PorocuuTes. Xemocnutes 0 https://m.edsoo0.ru/863e7c98
KuszHeHneli nukn KiIeTKU. JleneHue
16 kieTkd. Muto3. JlaboparopHast pabota Ne 0.5 bubmuoreka [IOK

https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://resh.edu.ru/subject/
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7dc4

MHUKpOTpenaparax»

buocunTe3 Oenka. Peakiusi MaTpuyHOrO

bubnuoreka [IOK

1
7 cuHTe3a. TpaHcnsanus 0 https://m.edsoo.ru/863e796¢e
o 10K
18 O macmqei’mﬁ 0.5 https://m.eds00.ru/863e81b6
p https://m.edsoo.ru/863e&31e
oOMen»
. bubnmoreka [JOK
19 Meiios 0 https://m.edsoo.ru/863¢e7f4a
OOpa3zoBaHne W  pa3BUTHE  IOJIOBBIX
p | oo, eiepmopms . o 10K
P - y p ' https://m.eds00.ru/863e81b6
MIOJIOBBIX KJIETOK Ha FOTOBBIX
MHKpOTIpenapaTax»»
s s oo . BiGorsa 10K
. pol ’ ' https://m.edsoo.ru/863e8436
Meitioz»
22 WnguBuayanbH a3BUTHU TaHU3MOB 0 bubmorexa HOK
JMBHILY 0¢ pas cop MO https://m.edso00.ru/863e8436
p |roaan s e . B 0K
) yp P ) https://m.edso0.ru/863e8612
«HIUBH Ty aTbHOE PA3BUTHE OPTaHU3MOBY
y | e 0
p : Py https://m.edsoo.ru/863e8878
CKpCIIMBaHHE
JurubpugHoe  ckpeluBaHue.  3aKOH bubmuoreka [{JOK
25 0
HE3aBHCHUMOT'O HACJIEAOBAaHMS IPU3HAKOB https://m.edsoo.ru/863e89a4
%6 CuersieHHOE HacjelIOBaHUE MPU3HAKOB. 0.5 bubmuorexa [JOK

JlaGoparopnast pabota Ne 5 «M3yuenue

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



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
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pe3yNbTaToB MOHOTHOPUIHOTO u

JTUTHOPUTHOTO CKpCIIUBAHMS y
JPO30(HITBI Ha FOTOBBIX
MHUKpOIpernapaTax
I'enernka ToJa. HacnenoBanme
27 IIPU3HAKOB,  CLEIUICHHBIX C  IIOJOM. 0.5 bu6mmoreka [IOK
Temarnueckuit KOHTPOJIb «3aKOHBI https://m.edsoo.ru/863e8c60
Menpaemns»
M3MeHYHnBOCTD. Henacnencreennas
U3MEeHUYHBOCTh. JlabopartopHas pabora Ne
6. N3yuenue MOAU(PUKAITIOHHOM bubnuoreka [IOK
28 0.5
U3MEHUYUBOCTH, IIOCTPOEHHUE https://m.edsoo.ru/863e8efe
BapUAIIMOHHOTO psfa W BapHALMOHHOU
KpUBOW»
HacnencrBennas W3MCEHYMBOCTE.
29 JlaGopaTopnass pabora Ne 7. «AHanmm3 0.5 bubnuotexa [JOK
MyTallMid y JApo30QuiIbl HAa TOTOBBIX ’ https://m.edsoo.ru/863e8efe
MHKpOIIpenapaTax»
I'eneTuka YeJI0BEKa. IToypounsrit
30 KOHTPOJIb «HaCJIel[CTBeHHBJ}I]p u 0.5 bubmorexa LOK
https://m.edsoo.ru/863e8d78
HCHACIICCTBCHHAS U3MCHUHUBOCTD)
31 Cenexkuus Kak HayKa v IIPOLecC 0 bubmorexa TIOK
https://m.edso00.ru/863e9214
3 Metoapl ®W  JOCTHIKECHHS  CEJICKIIUU 0 bubmuorexa [JOK
paCTeHHIA U )KUBOTHBIX https://m.edsoo.ru/863e9214
33 buorexnomorus Kak oTpacib 0 bubnuoreka [JOK
IPOU3BOCTBA https://m.eds00.ru/863e9336
34 HroroBass mpoMeKyTodHas aTTeCTalus 0

(Tecr)
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OBIIEE KOJIMYECTBO
ITPOTPAMME

YACOB

110

34

8.5




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI VIS YUEHUKA

CuBornazoB B.M., AradonoBa W.b., 3axapoBa E.T.; mox pemakuwmeit CuBormazoa B.U.

Buonorus: 10 knacc: 6a30Bblil ypOBEHb: YUEOHHUK.

METOANYECKHUE MATEPHUAJIBI J1JI1 YUYUTEJIS
Bubnuorexa POIII

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

but6mmoreka [{OK



