PaccmoTtpena
Ha 3aCEJIJaHUH IIMO

EcTecTBeHHO - MaTEMaTHYECKOTO IIUKIIA
ot 30.08. 2023 r. mpoTokoi Ne 1

MyHuumnagibsHoe aBTOHOMHOE 00111€00pa30BaTesIbHOE YUPEKICHUE

«Cpennss obmeobpazoBaTenbHas mKosia Ne7» r. To6oabck

CornacoBaHo ¢ 3aMeCTUTENIEM
aupekropa rno YBP
A.B KopukoBa

Pabouas nporpamma
1o yueOHomy npeamety «buonorus»

Kuace: 10

KomnmuecTtBo yacoB:34(1 vac B Hepemno0)

[Tpunoxenue 1
k OOII COO

VPBEPACLETTA
Fprkazom

MAQY COIH No 7

©317371.082623 1/ NeZ§09-0

YMK: B.B. [Taceunuxk. [Iporpamma cpeanero obmero oopazoBanus mo omonoruun. 10 - 11 kmaccsl, nuznatensctBo «/Ipoday
Vuebnux:A.A. Kamenckuii, E.A. Kpukcynos, B.B. [1aceunuk «O6mas ouonorus. 10 — 11 kmaccel», nuznatenscto «poda» 2018 rog

VYuutens: Cxobenuna Jlnaus KupumioBaa

2023-2024 yuebHbIii roa



1. Conep:xxanue y4yeOHOro npeamera

Tema 1. buojsiorusi Kak Hayka.
buonorus xak Hayka. CBsi3b OMOJIOTHH ¢ O0IIECTBEHHBIMH, TEXHUYECKUMU U JPYTUMH €CTECTBEHHBIMU HayKaMH, (puinocodueit, STHKOH,
ACTETUKOM U TIpaBoM. Posb Ouonoruu B popMupoBaHUH COBPEMEHHON HayYHON KapTHHBI MUpa. CructemMa OMOJIOTUYECKUX HayK.

MeTo/1b1 TO3HAHUS )KUBOW IPUPOIBI (HAOIOICHUE, SKCTICPUMEHT, ONTUCAaHKE, U3MEPEHHE, KIIaCCU(PUKALINS, MOJICTHPOBAHKE, CTATUCTHUYECKAS
00paboTKa TaHHBIX ).

JdemoHcTpaumnu:

[Toptpetsr: Y. HJapsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabnuie! u cxeMbl: «MeTo/IbI TO3HAHUS )KUBOW PUPOJIBI.

JlaGopaTopHble U NpPaKTHYeCKUe padoThI:

[IpakTuueckas pabora Ne 1. «Vcnonap30BaHUE pa3TUYHBIX METOIOB IIPU U3YUYEHUU OMOJIOTHYECKHX OOBEKTOB.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALMA.

XKusble cucteMbl (OMOCUCTEMBI) KaK MpeaIMeT u3ydeHus 6uoaoruu. OTianure )KUBBIX CUCTEM OT HEOPraHUYECKON MPUPOIBI.

CaoiicTBa OMOCUCTEM U UX pa3HOOOpa3ue. Y POBHH OpraHU3aIUH OMOCHCTEM: MOJICKYIISIPHBIH, KIIETOUHBIA, TKAHEBBII, OpraHU3MEHHBIH,
MOMYJISIIIHOHHO-BUI0BOM, YKOCUCTEMHBIN (OMOTe01IeHOTHYECKH i), OrochepHbIit.

JdemoHcTpaumuu:

Tabmuie! u cxeMbl: «OCHOBHBIC IPU3HAKY KU3HUY, «YPOBHHU OpTraHU3AIlUU KUBON TIPUPOIBD.

Ob6opynoBanue: moaens mosekyinsl JJHK.

Tema 3. XumMuueckuii cOCTaB  CTPOEHUE KJIETKH.

XHUMHUYECKUHN COCTAB KJIETKU. XUMHUECKHE JIEMEHTHI: MAaKPOAJIEMEHTBI, MUKPOAJIEMEHTHI. Bosia 1 MUHEpalIbHbIE BELIECTBA.

@OyHKIMH BOJBI U MUHEPAIBbHBIX BELECTB B KieTke. [loanepxanne ocMoTHuecKoro 6anaHca.

benku. CocraB u crpoeHue 6eaKoB. AMMHOKHUCIOTBI — MOHOMEpHI OenkoB. HezameHnMble M 3aMeHHMble aMMHOKUCIIOTBI. AMMHOKHUCIIOTHBIN
COCTaB. YPOBHHU CTPYKTYpbI O€IKOBOM MOJEKyJbl (IEpBUYHASL, BTOPUYHAS, TPETUYHAS U YETBEPTUYHASI CTPYKTypa). XMMHUYECKUE CBOMCTBA OEJIKOB.
buonornueckue pyHKINU OEIKOB.

®depMeHTHI — Onosiornyeckue katanuzatopsl. CTpoeHue pepMeHTa: akTUBHBIN LIEHTp, cyOcTpaTHas cnenupuyHocts. KopepmenTsl. BuTaMuHbI.
Otnuuns GepMEHTOB OT HEOPraHMYECKUX KaTalu3aTOPOB.

VYreBonbl: MOHOCaxapuasl (TJIHOKO3a, prubo3a U Jae30Kcupub03a), aucaxapujibl (caxaposa, JaKTo3a) M MOJIMcaxapuabl (KpaxMmaj, TJIMKOTEH,
LeJITI0103a). bruonornueckue GpyHKIUHN yrieBoOIOB.

Jlununel: Tpurauuepuisl, hochomunuabl, crepousl. ['napodunbHo-ruapoPoOHbIe cBoiicTBa. bronornueckue Gpynkunn aunuao. CpaBHEHHE
YTJIEBO/IOB, OCJIKOB U JIUIHJIOB KaK HICTOYHUKOB SHEPIUH.

Hyxnennoseie kucnotsl: JIHK u PHK. Hykneorunbr — monoMepsl HykienHOBBIX KuCIOT. Ctpoenne u ¢pynkuuu JJHK. Ctpoenne n ¢pyHKImm
PHK. Bunst PHK. AT®: ctpoenue u pyHKIUU.

HuTonorus — Hayka o kieTke. Kinerounasi Teopus — nmpumMep B3auMOJICHCTBUS UaeH U (aKTOB B HAYYHOM MO3HAHUH. MEeTO/Ibl N3YUEHHUSI KIETKH.



Krnerka kak nenoctHas xuBas cucreMa. OOmiMe ImpHU3HAKU KIETOK: 3aMKHYyTas HapyxHas MeMOpana, mosekynsl JIHK kak renermueckuii
amnmnapar, cucTeMa CUHTe3a Oeska.

Tunsl KJIETOK: dyKapuoTHdeckas U mpokapuorudeckas. OCOOEHHOCTH CTPOEHUs MIPOKapHOTHYecKol KieTku. Kierounas crenka Oakrepuil.
CrtpoeHune 3yKapuoTU4ecKoi KieTku. OCHOBHBIC OTINYUS PACTUTEIBHON, )KUBOTHOW U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKaluKce, ux (yHkuuu. [lnasmarnueckas memOpana, e€ cBoicTBa U (DYHKUHUU.
[Mutormasma u e€ opranouasl. OqHoMemOpannbie opranouasl kinetku: JIIC, anmapar [Nonbmxu, au3ocoMbl. [10yaBTOHOMHBIE OPTaHOUBI KIETKH:
MUTOXOHJIpUH, MacTujibl. [Ipoucxoxkaenrne MUTOXoHApUil U mnactua. Buael miuactun. HememOpanHble OpraHOuAbl KIETKU: PUOOCOMBI, KIETOYHBIH
LEHTP, UEHTPUOJIN, PECHUYKH, KTYTUKH. DYHKIIMU OPraHOUI0B KJIeTKU. BriroueHus.

Snpo — perynasaTopHbii HeHTp KiIeTKu. CTpoeHue sipa: siaepHas 000J049Ka, KaproIjia3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIIETKE.

JdeMmoHcTpamum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, k. Yorcon, @. Kpuk, M. Yuikuuc, P. ®panxnun, K. M. Bap.

Juarpammsbl: «PacnpeneseHre XMuMUYECKHUX 3JIEMEHTOB B HEXXUBOM Ipupoae», «PacnpeneneHne XMuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIE».

Tabmuupr 1 cxemsl: «llepuoguueckas TabauLa XUMUYECKHX 3JIeMEHTOB», «CTpoeHHe MOJIEKYJbl Boab», «buocunte3 Oenkay», «CtpoeHue
Molekynbl Oenkay, «Ctpoenue dpepmentay, «Hykmneunossie kucnotel. JJHK», «Ctpoenue monexkynsl AT®», «CTpoeHue 3yKapuoTUYECKOM KIETKU,
«CTpoeHHE KUBOTHOM KIETKH», «CTpOEHHE PACTUTENIbHOW KIETKW», «CTpoeHHe MpPOKAPpUOTHUUECKOW KIEeTKH», «CTpoeHue sapa KIETKH,
«¥YTneBoapl», «JIunuas».

O6opynoBaHHe: CBETOBOM MHUKPOCKOI, 00OpYJOBaHME JUIsl TPOBEACHUS HAOMIOJEHUI, H3MEPEHUN, HSKCIEPUMEHTOB, MHUKPOIpENnapaThl
PacTUTENbHBIX, dKUBOTHBIX U OAKTEpPHATIBHBIX KIIETOK.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

JIaGoparopHas pabota Ne 1. «/3yueHne KaTaIMTHYECKOM aKTUBHOCTU (PepMEHTOB (Ha MpUMepe aMUiIa3bl WIN KaTajla3bl)».

JlaGoparopHas padota Ne 2. «M3yueHune cTpoeHUsI KJIETOK pacTEeHHH, )KUBOTHBIX U OaKTEepHil 0] MUKPOCKOIIOM Ha FOTOBBIX MUKpOMpenaparax
U UX OTIIMCAHUEY.

Tema 4. /KusHeaesTeIbHOCTh KJIETKH.

OOmMeH BellecTB, WM MeTa00IM3M. ACCUMMIALNS (TUTACTHYECKU 0OMEH) M AUCCUMMIIAIMS (HEpreTUYecKHii 0OMeH) — JIB€ CTOPOHBI €IMHOTO
nporecca Metabonusma. Posib 3aKOHOB COXpaHEHHUs BEUIECTB U SHEPTUHU B IOHUMaHUU METa00In3Ma.

Tumnbl oOMeHa BelecTB: aBTOTPO(HBIN U reTepoTpodHbIid. Posib hepmMeHTOB B 00MEHE BELIECTB U MPEBPALIEHUN YHEPTUH B KIIETKE.

®dotocunTte3. CBeToBass u TeMHOBas (a3l poTrocuHTe3a. Peakimu dorocuaTe3a. IddexTnBHOCTD (oTOCHHTE3a. 3HAYCHUE (POTOCHHTE3a ISt
KHU3HM Ha 3emuie. Biusinue ycnoBuii cpezibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHU.

XeMocHuHTe3. XeMOCHUHTE3UPYIOIINe OaKTepun. 3HaUeHNUE XEMOCHHTE3a JUIsl )KU3HU Ha 3eMIle.

DOHepreTnyeckuii oOMeH B KileTKe. PaciueruieHue BemiecTB, BbIIEICHHE U aKKyMYJIMPOBAaHHE PHEPTUU B KJETKe. DTalbl YHEPreTHYECKOro
oOMeHna. I'muxonu3. bpoxenue u ero Buasl. KuciopogHoe oxucieHue, WM KiIeToyHoe aAbixaHue. OxuciurenbHoe (ochopuarpoBaHUe.
D PeKTUBHOCTD YHEPTETHUECKOTO OOMEHA.



Peaknun marpuyHoro cuntesa. I'enetnueckas nndopmarusa u JJHK. Peanmzarus renetndyeckoit mHbopmaruu B KieTke. [ eHeTHYECKU Kol 1
ero cBorctBa. Tpanckpunuus — MatpudHblid cuaTe3 PHK. Tpancmsiius — 6uocunTtes Oenka. DTtansl TpaHCsiuu. KogupoBaHue aMMHOKHUCIIOT. Poutb
pubocom B OHocHHTE3E OeTKa.

Hexnerounsie popmbl sxu3uu — Bupychl. Mctopus otkpeitus BupycoB (/. M. MBaHoBckumii). OCOOCHHOCTH CTPOCHHUS W KU3HEHHOTO ITMKJIA
BUpycoB. bakrtepmodaru. bonesHu pacreHwii, KMBOTHBIX W 4YEJIOBEKa, BBI3BIBAEMbIC BUpycamH. Bupyc mmmyHozeduumrta yenmoeka (BUY) —
Bo3Oyautens CIINa. OO6paTHas TpaHCKpHUIIIIKS, peBepTaza u uurerpasa. [Ipoduraktuka pacnpocTpaneHus BUPYCHBIX 3a00JI€BaHU M.

JdeMoHcTpanum:

[Toptpetsr: H. K. Konsuos, 1. . UBanoBckui, K. A. Tumupszes.

Tabmuie! u cxembl: «Tumnsl muTanws», «MeTtadbonu3zm», «MUTOXOHAPUSY, « JHEPreTHUSCKHU 00MeHy, «XItoporutacTy», «®oTocuHTE3Y,
«Ctpoenne [JHK», «Ctpoenue u pyHKIHMOHUpOBaHUE TeHay, «CuHTe3 Oenkay, «I'enetndyeckuii kony», «Bupycel», «bakrepuodaru», «CtpoeHue u
*u3HeHHbIi K Bupyca CITNda, 6akreprodaray, «Permmukarms JTHK».

O6opynosanue: Moaenu-anmukanuu «Y nsoenne JJHK u Tpanckpunimsy, «buocunres 6enkay, «CTpoeHHe KIETKH», MoAenb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe U MHANBHIYaJIbHOE Pa3BUTHE OPTraHU3MOB.

Krnerounslii 1uKi, WM >KU3HEHHBIN 1ukn kieTku. Mutepdasza u mutos. Ilporeccsl, mportekatomue B uHTepdasze. Permukanus — peakuus
matpuunoro cuHte3a JHK. Crtpoenme xpomocom. XpOMOCOMHBIH HAa0Op — KapuoTul. JIMIUIOWAHBIA M TaljIOWIHBI XPOMOCOMHBIE HaOOPHI.
XpomaTtusl. Lluronornyeckne 0CHOBbI Pa3MHOXKEHHUS U MHIMBU1YAIbHOTO PAa3BUTHUSI OPTaHU3MOB.

Henenue xnetku — muto3. Ctanuu muto3a. [Iporeccel, mpoucxosine Ha pa3HbIX CTaUsIX MUTO3a. bruosornyeckuii cMbICI MUTO3a.

[IporpamMmmupyemas rubenb KJISTKH — allonTo3.

@®opMbl pPa3sMHOXKEHHUSI OPraHM3MOB: O€cHojioe W TMOoJoBOe. Buabl 0Oecrosioro pa3MHOXKEHMS: JI€JI€HHE HaJBOE, IOYKOBAaHUE OJHO- U
MHOTOKJIETOYHBIX, CTIOPOOOpa30BaHKe, BEreTaTUBHOE pa3MHOKeHHe. MIcKycCTBEHHOE KIIOHUPOBaHHE OPraHU3MOB, €T0 3HAUEHHUE /TSl CENIEKIIHH.

[TosnoBoe pa3MHOXKEHUE, €T0 OTIIMYUS OT OECIOIOrO.

Metlio3. Craguu Mmeiiosa. [Ipoueccsl, npoucxoasmue Ha ctaausx meiosa. [loBenenune xpomocom B meitose. Kpoccunrosep. buonornueckuit
CMBICII M 3HAYE€HHE MeHo3a.

I'amerorenes — mpoiiecc 00pa30BaHUs MOJOBBIX KJIETOK Yy JKUBOTHBIX. [l0NOBBIE *kKene3bl: CEMEHHMKH U SUYHUKH. OOpa3oBaHUE W Pa3BUTHE
MOJIOBBIX KJIETOK — rameT (crepMaTo30u[, SHIEKIeTKa) — crepMaroreHe3 M oBoreHe3. OCOOEHHOCTH CTPOEHHs SHIEKIETOK U CHEPMAaTO30MI0B.
OmnonorBopenue. [laprenorenes.

WnnuBuayanbHoe pa3ButHe (OHTOreHe3). OMOpHOHabHOE pa3BuUTHE (3MOpHoOreHe3). Jrtambl 3MOPHMOHAIBLHOTO PA3BUTHS y TO3BOHOYHBIX
KUBOTHBIX: JIpOOJIEHHE, racTpyisnus, opraHoreHe3. [loctamOpuoHanbHOE pa3BuUTHE. THUIBI MOCTIMOPHMOHAIHLHOTO Pa3BUTHS: MPSAMOE, HEMpsIMOe
(mmunHOYHOE). BiiusiHUE cpeqpl Ha pa3BUTHE OPraHU3MOB, (PaKTOPbI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct u pa3zButue pactenuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaIuU Pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuire! U cxeMbl: «@OpMBI Pa3MHOKEHUST OPTAaHU3MOBY, «JIBOITHOE OIIIOIOTBOPEHHE Y IIBETKOBBIX pacTeHUI», «BeretaTuBHOE pa3MHOKEHNE
pacteHui», «Jlenenne kneTku 6akrepuit», «CTpoeHUE TOJIOBBIX KIETOK», «CTpOoeHHE XpOMOCOMBI», «Kierounsrii ik, «Permmukanus JJHK»,
«Muro3zy, «Meito3y», «lIpsmoe u HenpsMoe pa3BUTHEY, «I aMeToreHe3 y MIICKOIMUTAIOIIUX U YeJoBeKa», «OCHOBHbBIE CTAUU OHTOIECHE3a.



O06opynoBaHue: MUKPOCKOII, MUKponpenapaTsl «CrepMaTo301/1bl MICKOIUTAIOIIEr oy, «SIHeKIeTka MiIeKonuTaroeroy, «Kapuokuses B
KJIETKaX KOpeIIKa JIyKay, MarHUTHas MoJelNb-anmunkanus «/lenenue kierkn», moaens JJHK, moaens meradazHoii XpOMOCOMBI.

JlaGoparopHble U NpaKTUYecKue padoThbl:

JIaGoparopnas padota Ne 3. «HaGmronenne MuTo3a B KJIeTKaX KOHUYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOTpenapaTaxy.

JIaGoparopHas pabota Ne 4. «/3yueHne CTpOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpenaparax».

Tema 6. HacsieacTBeHHOCTh U H3MEHYHBOCTH OPTraHNU3MOB.

IIpenmer u 3agaun reHetuku. Victopust pa3BUTHS reHETUKU. Ponb 1IUTOIOrMU U SMOPHOJIOrMH B CTAHOBJIEHUU IeHETUKU. Bkiag poccuiickux u
3apyOeXHBIX YUEHBIX B PA3BUTHE I€HETHKU. MeTo/Ibl F€HETUKHU (TMOPUI0IOIMUECKUN, [IMTOT€HETUYECKUI, MOJIEKYJISIpHO-TeHeTHYecKuil). OCHOBHbBIE
IEHETUYECKUE TIOHATHS. | 'eHeTn4ecKasi CHMBOJIMKA, UCIIOJIb3yEeMasl B CXEMaX CKpEIIMBaHHUM.

3aKOHOMEPHOCTH HAcJeJ0BaHUs IPU3HAKOB, ycTaHOBIeHHbIE I'. Mennenem. MoHorubpuaHoe cKpelrBanyue. 3akoH eIUMH0-00pa3us ruOpuioB
nepBoro nokosieHus. 1lpaBuno noMuHUpoBaHusl. 3aKOH pacIlieIUIeHHs] IPU3HAKoB. ' unore3a unctorsl rameT. [1onHoe 1 HENONHOe JOMUHUPOBAHUE.

JlurnbpuiHoe ckperyBaHye. 3aKOH HE3aBUCUMOTI'0 HaclIeZIOBaHU IPU3HAKOB. LlUToreHeTnueckne OCHOBBI JUTHOPUIHOTO CKPELIUBAHUS.
Ananusupyrouiee cKpelBanue. Vcrnoib30BaHie aHATM3UPYIOIIEr0 CKPELIUBaHUS IS ONIPEIeCHUs TeHOTUIIA OCOOH.

CuemnnieHHoe HacienoBaHue npuszHakoB. Pabora T. Moprana mo cueluieHHOMY Haclle[JOBaHMIO IeHoB. HapylieHue cremyieHuss T'€HOB B
pe3yJibTaTe KPOCCUHIOBEpa.

XPpOMOCOMHas TEOpUS HACIIEICTBEHHOCTH. | eHeTUUeCKne KapThl.

I'enernka nomna. XpoMOCOMHOE ONPEAENIEHUE 110J1a. AYTOCOMBI U TI0JIOBBIE XPOMOCOMBI. | OMOraMeTHBIE M T€TEPOraMeTHbIE OPTraHU3MBI.
HacnenoBanue npu3HakoB, CHEMJIEHHBIX € ITOJIOM.

N3menunBoCcTh. Buabl HW3MEHUYMBOCTU: HEHACJIECICTBEHHAas W HAclIeICTBEHHas. Ponb cpeapl B HEHACIEACTBEHHOM W3MEHYUBOCTH.
XapakTepucTuka Moau(pUKAIIMOHHON W3MEHUMBOCTH. BapuanmonHsslil psg v BapuainuoHnHas kpusas. Hopma peakuuu npusHaka. KonndyecTBeHHbIE U
KayeCcTBEHHbIE MMPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAM(PHUKAIIMOHHON U3MEHYMBOCTH.

HacneacrTBennas, uiv reHOTUIUYECKasi, U3MEHYMBOCTh. KOMOMHATHBHAS N3MEHYMBOCTH. Mei03 U MOJI0BOM MpoIecc — OCHOBA KOMOWHATUBHOM
M3MEHYMBOCTH. MyTalMoHHas M3MeH4YMBOCTh. Kiaccudukanuss MyTanuil: reHHble, XpOMOCOMHbIE, T€éHOMHBbIe. YacToTa M HPUYMHBI MYTaIUil.
MyrtareHssle (pakTopbl. 3aKOH FOMOJIOTHYECKHX PsIIOB B HacieAcTBeHHON nu3MenunBoctu H. M. BaBunosa.

BuesaepHas HacIeCTBEHHOCTb U U3MEHUYHUBOCTbD.

I'enetnka uenoBeka. Kapumotum uenoBeka. OCHOBHBIE METOABI T€HETHUKH YEJOBEKA: TCHEATOTMUECKHH, OJIM3HEIOBBIM, IMMUTOTCHETHYECCKUH,
OMOXMMHUYECKUH, MOJEKYIsIpHO-TeHeTHuecKuil. CoOBpeMeHHOe Ompe/iesieHe IeHOTUIa: MOJTHOT€HOMHOE CEKBEHHPOBaHHE, FTeHOTUIIMPOBAHUE, B TOM
gucie ¢ nomonisio [1[P-ananuza. HacnenctBennbie 3a001eBaHus YeJIOBEKa: TeHHBIE 00JI€3HU, O0JIE3HN C HACIIEACTBEHHOM MPEapacIooKeHHOCTHIO,
XpoMocoMHble 0Oose3Hn. CoMaTHueckue M TeHepaTHuBHbIE MyTanuu. CTBONOBbIE KJIETKU. IIpuHIMIBI 370pOBOTO 00pa3a >KU3HHU, JAUArHOCTHUKH,
npoUIaKTUKU U JIEYEHHUsS TEeHEeTHYecKuX Oose3Hell. Meauko-reHeTUuecKoe KOHCYJIbTUPOBAaHHE. 3HAue€HHWE MEIULUHCKON TeHETHKH B
MPEJOTBPALLCHUN U JICYEHUN TeHETHYECKUX 3a00JIeBaHUI YeTIOBEKA.

JdemoHcTpaumnu:

[optpets: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepuxos, H. B. Tumodees-Pecosckuii, H. Y. BaBuios.

Tabnuue! u cxemsl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €70 IUTOIC€HETHYECKasi OCHOBaY, «3aKOH PACLIECNIIICHUS U €0 IUTOr€HEeTHYeCKast
OCHOBa», «3aKOH YHCTOTHI rameT», «/lurubpuaHoe ckpemuBanue», «Lluronornyeckre OCHOBBI IUTHOPUIHOTO CKPELIMBAHUAY, «Meno3»,



«B3anMopeicTBre aenbHbIX TEHOBY, «I eHeTHUeCKue KapThl PACTEHMI, )KUBOTHBIX U YEJIOBEKa», «I '€HeTHKa 1ona», «3aKOHOMEPHOCTU
HACJII0BAHMsI, CICTTICHHOTO C OJIOM», «KapHoTuIbl 4enoBeKa 1 )KUBOTHBIXY, «Bubsl n3MeHunBoCTH Y, «MOIupUKAIMOHHAS N3MEHYUBOCTD,
«HacnenoBanue pesyc-pakropay, «'eHeTuka rpynn KpoBu», «MyTalioHHas HK3MEHYHUBOCTDY.

Ob6opynoBanue: Mmoaenu-anmnkanun «MoHOTHOpUIHOE CKpeluBaHuey, «Hemomnoe JoMUHUpOBaHUEY, «{UrHOpHIHOE CKpPEUTMBAHUEY,
«Ilepekpéct xpoMocoM», MUKPOCKOI U MUKporpenapar «/pozodpuna» (Hopma, Myrauuu GopMbl KpbUILEB U OKpACKH Tena), repdapuii «I'opox
ITIOCEBHON».

JlabGoparopHble U NpaKkTHYecKue padoThbl:

JlaboparopHast pabota Ne 5. «M3ydeHne pe3yIbTaTOB MOHOTHUOPHUTHOTO U JUTUOPUTHOTO CKPEIIMBAHKS Y IPO30(HIIBI HA TOTOBBIX
MHUKpOIpenaparax.

JIaGoparopnas padota Ne 6. «/3yuenne MoaupUKaITIOHHON H3MEHYMBOCTH, TOCTPOSHHE BAaPUAITMOHHOTO Psi/Ia U BAPUALTMOHHOW KPHUBOI.

JlaboparopHast pabota Ne 7. «AHanu3 MyTanuil y Apo30Q bl Ha TOTOBBIX MUKPOIIpenapaTaxy.

[IpaxTuueckas padora Ne 2. «CocTaBieHue 1 aHajau3 POAOCIOBHbBIX YEIOBEKay.

Tema 7. Cesiexkniusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak Hayka W TIpolecc. 3apoXIeHuEe celeKkuuu u goMmectukanus. Yuenue H. M. BaBwiioBa 0 1eHTpax NTPOUCXOXKICHUS U
MHOT000pa3us KyJIbTypHBIX pacTeHui. LIeHTpbl MpOUCX0XKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpo/a, TaMM.

CoBpeMeHHbIE METOIbl CeNeKUMU. MaccoBblii UM WHAMBUAYAIbHBII OTOOpPHI B CENEKIMH PAacTeHHM M >KUBOTHBIX. OIEHKa »KCTEpbepa.
bnauskoponacTBeHHOE ckpermyBaHue — HHOpUAKHT. Yucras auHud. CkpemuBaHue YuCThIX JuHui. ['ereposuc, unu rubpuanas cuna. HepoactBenHoe
CKpemrBanue — ayrOpuauHr. OtnanéHHas rubpuauzanus M e€ ycrnexu. VICKycCTBEHHBIM MyTareHe3 M IOJIydeHUE NOJUIUIONAOB. JlOCTHXKEeHUs
CEJIEKIIMM PAaCTEHHH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorust kak orpaciib IpOU3BOJACTBA. ['eHHass MH)KeHepus. Otamnbl co3gaHus pekomMOMHaHTHON JIHK M TpaHCreHHBIX OpraHu3zMoB.
Knerounas wunxeHepus. Kierounele KynpTypel. MUKpPOKIOHaNbHOE pa3MHOXeHHE pacTeHuil. KiloHMpoBaHME  BBICOKONPOAYKTHBHBIX
CEJIbCKOXO03SICTBEHHBIX OPraHU3MOB. DKOJIOTHUECKUE U 3TH4YecKue npodaemsl. ' MO — reHeTruecku MOAU(PUIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanuu:

IToptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHOB.

Tabmuie! 1 cxeMbl: kapTa «L{eHTpbl IPOUCXOXKACHUS U MHOT000pa3ust KYIbTYPHBIX pacTeHHi», «[1opoabl ToMalIHUX )KUBOTHBIX», «CopTa
KYJIBTYPHBIX pacTeHui», «Otnanéanas rudbpuausamnus», «Padoter akagemuka M. @. UBanoBay, «Ilomummonaus», «O0bEKTh OMOTEXHOIOTUN,
«KiteTouHble KynbTyphl U KJIOHUpOBaHHUE», «KOHCTpyHpOBaHHE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJISKU TUIOZ0B U KOPHETIIIONOB IUKHUX (POPM U KYJIBTYPHBIX COPTOB pacTeHHi, repbapuil «CenbCKOX035IICTBEHHbIE PACTECHUS.

JlabopaTopHble H IPaKTHYeCKHUe PadoThI:

Okckypcust «OCHOBHBIE METOJIbI U IOCTUKEHHSI CEJIEKIIUU PACTEHUI U )KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHIIUIO, INIEMEHHYIO QepMy,
COPTOMCIIBITATENIbHBIN YUaCTOK, B TEIUIMYHOE XO035ICTBO, 1a00paTOPHIO arpOYHUBEPCUTETA HITM HAYYHOTO LIEHTPA)».



2. [Inanupyemble pe3y/bTAaThl 0CBOCHHS Y4eOHOIr0 MpeaMeTa

JIMYHOCTHBIE PE3YJIBTATbHI

B cTpykType NHMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS mpeamera «brojaorus» BblAENEHbI CISAYIONINE COCTABIAIONINE: OCO3HAHNE O0YUYaIOIUMUCS
POCCHICKOM Tpa¥AaHCKOW HIEHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CAMOCTOATEILHOCTH M CAMOONPEAENICHUI0, HaJU4Yhe MOTHUBALIMH K
o0yueHHUI0 OUOJIOTHH, 1IeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUI JTMUYHOCTH Ha OCHOBE KIIFOUEBBIX [IEHHOCTEH U MCTOPUYECKUX TPAIHUIIHiA
Pa3sBUTHA OMOJIOTHYECKOT 0 3HaHUA, TOTOBHOCTh U CHOCO6HOCTI) O6yanOHIHXC$I PYKOBOJACTBOBATLCA B cBoOci ACATCIIbHOCTH NE€EHHOCTHO-CMbICIIOBBIMU
yCTaHOBKAaMU, MIPUCYIIMMH CHCTEMEe OMOJIOTHYECKOT0 00pa3oBaHusl, HAIMYHE SKOJIOTHYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTaBUThH 1IEJIU U CTPOUTH
JKN3HCHHBIC ITJIaHBI.

JIndHOCTHBIE pE3ydbTaThl OCBOEHHUS TmpenMera «buonorus» IOCTHralTCs B €IWHCTBE Yy4YeOHOW W BOCHHUTATEIBHOW JEATEIBHOCTH B
COOTBCTCTBUH C TpaAUIIMOHHBIMU pOCCI/II\/JICKI/IMI/I COMOKYJIBbTYPHBIMH, HCTOPUYCCKHUMU W AYXOBHO-HPABCTBCHHBIMU LCHHOCTAMHU, HNPHUHATBIMH B
o011ecTBe MpaBUJaMU U HOPMaMH MOBEICHUS M CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U CAMOPA3BUTHS, PA3BUTHS BHYTPEHHEH
MO3UIINHU JIMYHOCTH, TATPHOTU3MA, YBOKEHUS K 3aKOHY M MTPABOIOPSIKY, YEIOBEKY TPY/AA U CTapIIeMy OKOJICHHUIO, B3AUMHOTO YBaXXCHHUS, OEPEIKHOTO
OTHOIICHHUS K KYJIbTYPHOMY HACIEAUIO U TPAJIULIMSIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoii @enepaiuu, Npupoe U OKpYyKarolel cpee.

JIMYHOCTHBIE pEe3yNbTaThl OCBOEHMSI yueOHoro mnpeamera «buonorus» TOMKHBI OTpakaTb T'OTOBHOCTh U CIIOCOOHOCTH OOYYarOIIMXCS
PYKOBOJICTBOBAThCSI CPOPMUPOBAHHON BHYTPEHHEH MO3HUIIMEN TUYHOCTH, CUCTEMOU [IEHHOCTHBIX OPUEHTAIIHIA, TO3UTUBHBIX BHYTPEHHUX YOSKICHU M,
COOTBCTCTBYIOIIUX TpaJUIHWUOHHLIM LEHHOCTAM pOCCHﬁCKOFO 06HIGCTBa, paclimpC€HrUC XKU3HCHHOT'O OIbITa MW OIbITa ACATCIBHOCTU B IIPOLICCCC
peann3alnuyi OCHOBHBIX HAIllPpaBJIE€HUN BOCIIUTATEIbHOMN IE€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakIaHCKOro BOCIIMTAHUS

c(hOpMHUPOBAHHOCTD IPAKIAHCKOM MO3HUIIMHN O0YUYaOIIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO WiI€HA POCCUIMCKOTO OOIIECTBA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTH K COBMECTHOM TBOpquKOﬁ ACATCIIBHOCTU ITPHU CO3TAHUHN y‘Ie6HI:vIX IIPOCKTOB, PCIICHHUN y‘l€6HI>IX M IIO3HAaBaTCJIbHBIX 3a1a4,
BBITIOJTHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEEAThH COOCTBEHHYIO IMO3HITUIO 110 OTHOIIEHUIO K SIBJICHUSIM COBPEMEHHOM KM3HU U OOBACHSTH €€,

YMEHHE YUUTHIBATh B CBOUX JIEHCTBUAX HEOOXOAUMOCTh KOHCTPYKTUBHOT'O B3aMMOJICHCTBUS JIFOJIEH C pa3HBIMH YOSKICHUSIMH, KYIbTYPHBIMH
IOEHHOCTAMMH U COIIMAJIBHBIM ITIOJIOXKECHUEM,

TOTOBHOCTB K COTPYIHUYECTBY B MIPOIECCE COBMECTHOTO BBITIOIHEHUS! yUYEOHBIX, TO3HABATENLHBIX U UCCIEAOBATEIbCKUX 3a/1a4, YBAKHUTEIHLHOTO
OTHOIIEHUS K MHEHUIO ONMIOHEHTOB MPH 00CYX/I€HUU CIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPIKaHNUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJOHTEPCKOU JI€ATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMUSI:

c(OPMHPOBAHHOCTH POCCUHUCKOM I'pakIaHCKOW UICHTHYHOCTH, ATPUOTU3MA, YBAXKEHHUS K CBOEMY HapO.ly, YyBCTBA OTBETCTBEHHOCTH IEPE.]
Ponunoii, ropmnoctu 3a cBoi Kpai, CBOIO PoauHy, CBOM SI3bIK U KYJIbTYPY, MPOLIJIOE U HACTOSIIEE MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

HEHHOCTHOC OTHOIICHHUEC K MPUPOAHOMY HACJICAUTIO U MMaMATHHUKAM IPUPOAbI, JOCTHUKCHUAM Poccun B HAayKe€, UICKYCCTBE, CIIOPTC, TCXHOJIOTHAX,

Tpyae,



CIIOCOOHOCTh OLICHUBATh BKJIAJl POCCUHCKUX YUEHBIX B CTAHOBJIEHUE U Pa3BUTHE OMOJIOTUH, TOHUMAHUS 3Ha4€HUsI OMOJIOTHH B TO3HAHUU
3aKOHOB ITPUPO/IBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO 00IIECTBA;

uzelHas yoex1€HHOCTh, TOTOBHOCTb K CIYKEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €ro CyAb0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMUSL:

OCO3HaHME AYXOBHBIX LIEHHOCTEH POCCHIICKOTr0 Hapo/a;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTOMUNBOIO OYAYyLIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POAUTEINSM, CO3JaHUIO CEMbH Ha OCHOBE OCO3HAHHOI'O NPHUHSTHUS LIEHHOCTEH CeMEHOM JKU3HU B
COOTBETCTBHUH C TpaauLUsIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOYAs SCTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIICH U

MIOHMMaHKHE YMOLMOHAIBHOTO BO3/ICHCTBUS )KUBOM PUPOJIBI U €€ IIECHHOCTH;

TFOTOBHOCTh K CAMOBBIPA)KEHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMIIEHUE IIPOSBIIATH KAUECTBA TBOPUYECKOMN JIMYHOCTH;

5) ¢puznyeckoro BocnuTanusi, GopMUPOBAHHUS KYJIbTYPHI 310POBbsI U SIMOIMOHAILHOTO 0J1ar0NOIyYHsI:

IIOHMMaHWE W pean3alus 370pOBOro M 0e30macHOro obpasza KU3HU (310pOBOE MHUTAaHUE, COONIOJICHHE I'MTMEHMYECKHX MpaBWJI U HOPM,
cOaaHCUPOBaHHBIN PEKUM 3aHATUH U OTAbIXA, peryispHas Qpu3nueckas akKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (PM3NYECKOMY M IICUXUYECKOMY 370POBbIO;

MOHMMaHHE LIEHHOCTH MPaBUJ MHIUBUAYAJIHLHOIO U KOJUIEKTUBHOTO O€30MacHOI0 MOBEJIEHUS B CUTYalUsX, YTPOXKAIOUIUX 3/JOPOBBIO U 'KU3HU
JTIOJIEH;

OCO3HaHME MOCIEACTBUIA U HEMIPUATHUS BPEIHBIX NPUBBIUEK (YIOTPEOIEHHS aJIKOroJIsl, HAPKOTUKOB, KYpEHUs);

6) TPy10BOT0 BOCIIUTAHUS:

TOTOBHOCTb K TPYJly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTb K aKTMUBHOM JI€ATE€IbHOCTH TEXHOJIOTMYECKOM U COIMAIbHOM HallpaBI€HHOCTH, CIOCOOHOCTh MHUIIMUPOBATh, JIAHUPOBATh U
CaMOCTOSITENTLHO BBINOJIHATH TAKYIO 1€ATEIIbHOCT;

MHTEpPEC K pa3INuHbIM chpepam npodeccHoHanbHON AeSITeTbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOp Oyayiiel npodeccuu u
peann30BbIBaTh COOCTBEHHbIEC )KU3HEHHBIE IJIaHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUH BCel )KU3HU;

7) 3K0JI0rM4YecKOro BOCIIHTAHHUS:

HKOJIOTMUYECKH 11e1ec000pa3HOe OTHOUIEHHE K MPUPOIE KaK UICTOYHHUKY KU3HU Ha 3eMile, OCHOBE €€ CyIIECTBOBAHMUSI,

MIOBBIIIEHUE YPOBHS SKOJIOTUYECKOH KYIbTYphI: IPHOOPETEHHE OIBITA TNIAHMPOBAHHUS TIOCTYIIKOB U OLIEHKU UX BO3MOXHBIX MOCTEICTBHM 15
OKpY>Karollen Cpeibl;

OCO3HAHME TTI00AILHOTO XapaKTepa 3KOJIOIMYECKUX Mpo0IeM U IyTel UX pPelIeHus;



CIOCOOHOCTh UCIOJIb30BaTh IPUOOpETaeMble IPU U3YyUEHUN OMOJIOTMU 3HAHUS U YMEHUs NPH PELIEHUU IPoOJIeM, CBSI3aHHbIX C pallMOHAIbHBIM
IIPUPOJIOIIOIB30BaHUEM (COOIIOIEHNE MPABUI MOBEJIEHHS B IPUPOJE, HANPaBIEHHBIX HA COXPAHEHUE PAaBHOBECHS B HKOCHUCTEMAxX, OXpaHy BUIIOB,
aKocucTeM, orochepsl);

aKTUBHOE HENpuATHE JeHCTBUH, HPHUHOCAIIMX BpeA OKPYXKAOLIEH NpUPOAHON cpene, yMEHHE NPOTHO3UPOBATh HEOIArONpPUATHBIC
9KOJIOTMUYECKHE TIOCIEACTBUS IPEANIPUHUMAEMbIX IEHCTBUI U NIPEAOTBPALLATh UX;

HaJINYME Pa3BUTOrO KOJOTMYECKOTO MBIIIJICHUS, SKOJIOTHYECKON KYJIbTYpPBl, ONbITAa JESATEIbHOCTH 3KOJIOIMYECKOM HalpaBIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B NO3HABATEJIbHOM, KOMMYHUKAaTUBHOW M COLIMAJIBHOM IPAKTHKE, TOTOBHOCTU K YYaCTHUIO B IPAKTHUUYECKOH JEATEIbHOCTH
9KOJIOTUYECKOI HAaIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOTI'0 TIO3HAHUS:

c(OPMHPOBAHHOCT MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M OOLECTBEHHOW MPAKTUKHU, OCHOBAHHOTO
Ha JIMaJIore KYJIbTYp, CIIOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILLIECHCTBOBAHHE S3bIKOBON M YUTATEJILCKOM KyJIbTYphl KaK CpPeJICTBA B3aUMOJEHCTBUS MEXKAY JIFOJJbMH U IIO3HAHUS MUDA;

[IOHMMAaHUE cHeuu@UKU OMOJIOTUM KaK HayKd, OCO3HaHHUS €€ poid B (POPMHPOBAHMHM PALMOHAIBHOIO HAYYHOIO MBIIUIEHUS, CO3JaHUU
LIEJIOCTHOT'O IPEICTABICHUs 00 OKpYXKaroIlleM MHUpE KaK O €IUHCTBE MPUPO/IbI, YEJIOBEKAa U OOLIECTBA, B MO3HAHUM NPUPOAHBIX 3aKOHOMEpPHOCTEH U
pelieHny npodiieM COXpaHEeHUs IPUPOJAHOIO PABHOBECUS;

yOeXIEHHOCTh B 3HAYUMOCTH OHOJIOTMM JUI COBPEMEHHOM LMBMIM3ALMU: OOECIEYeHHsS HOBOIO YPOBHS DPa3BUTHUS MEAMLMHBI, CO3JaHHE
MEPCIIEKTUBHBIX OMOTEXHOJIOTUI, CHOCOOHBIX pElIaTh PECYpCHbIE MPOOJIEMBbl Pa3BUTHs YEIOBEYECTBA, MOUCKA MyTeH BbIXOAA M3 TIJ100aNbHBIX
HKOJIOTUYECKUX MpobjeM U obecriedeHus: Inepexojia K YCTOMUMBOMY pa3BUTHIO, PallMOHAIBHOMY HCIIOJIB30BAaHUIO IPHPOJHBIX PECYpPCOB U
(OpMUPOBAHMIO HOBBIX CTaH/IapPTOB KU3HU;

3aWHTEPECOBAHHOCTh B TMOJTYYEHUU OMOJIOTMYECKUX 3HAHWUN B LENAX MOBBILIEHUs OOIIEH KyJIbTYpbI, €CTECTBEHHO-HAyYHOH I'PaMOTHOCTH, KaK
COCTaBHOM YacTH (YHKIIMOHAIbHON I'PaMOTHOCTH 00yJaromuxcs, GopMUpyeMoil pu U3y4eHUH OUOJIOTHH;

MOHMMaHHE CYIIHOCTH METO/OB IO3HAHUs, MCIIOJB3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCHOJIb30BaTh MOJIy4YaeMble 3HAHUS IS
aHaJin3a U OOBSICHEHUS SBJICHUH OKPY)KAIOILIEro MHUpa M MPOUCXOASIIMX B HEM M3MEHEHHM, YMEHHE JieJaTh 00OCHOBAaHHBIE 3aKJIIOUEHHUS HAa OCHOBE
Hay4YHbIX ()aKTOB U UMEIOIIUXCS JAHHBIX C LEJIbIO OIYYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCThH CAMOCTOSATEIBHO HUCIOJIb30BAaTh OMOJIOTHUECKUE 3HAHUS [T pEIIeHUs TPOOJIEM B PeasIbHbIX KU3HEHHBIX CUTYalIMSIX;

OCO3HaHNE LIEHHOCTU HAYYHOMU JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH IPOEKTHYIO U UCCIIEOBATEIBCKYIO AESITEIbHOCTh MHIMBUIYAIbHO U B
rpymnre;

TOTOBHOCTb M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CAMOOOpPA30BaHMIO, K AKTMBHOMY IIOJIyYE€HHIO HOBBIX 3HAHWMU MO OHOJIOTHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.

METANIPEJMETHBIE PE3YJIbTATBI

MeTtanpeamMeTHble pe3yabTaThl OCBOCHHsI y4eOHOro mnpenMera «buonorus» BKIIOYAIOT: 3HAYUMBIC IS (DOPMUPOBAHHS MHPOBO33PEHUS
00y4aroIuXxcsi MEXIUCUUTIIMHAPHBIE (MEXKIIPEIMETHBIE) 00IIeHayYHbIe TOHITHS, OTPa)KaIoIUe 1IeJOCTHOCTh HAyYHOW KapTUHBI MUpa U CIEUU(PUKY
METO/IOB TIO3HAHHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHUS, SIBIICHHUE, ITPOLIECC, CUCTEMA, HAYYHBIN (aKT, IPUHITUI, TUIIOTE3a,



3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCICIOBaHWE, HAOMIOJCHHE, HW3MEpPEHHEe, JKCIIEPUMEHT M JPYruX), YHHUBEPCAJIbHBIC Y4YeOHBIC ICHCTBUS
(mo3HaBaTenbHbIE, KOMMYHHKATUBHBIC, PETYISATUBHBIC), oOecnedyuBaromme QGopMupoBaHue (YHKIMOHAIBHOW TPaMOTHOCTH M COIMAIBHON
KOMITETCHIIMH O0YyYarolIuXcs, CIOCOOHOCTh OOYYAIOIIMXCS HCIOIB30BaTh OCBOSHHBIC MEXIAMCIHMILIMHAPHBIC, MHPOBO33PCHUCCKHUE 3HAHHUS H
YHUBEpCaIbHbIC YICOHBIC JCHCTBUS B MIO3HABATEILHON M COITMATILHOM MPAKTHKE.

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHUS MPOTPaAMMbI CPETHETO O0IIET0 00pa30BaHUS JOJKHBI OTPAXKATH:

OBJjajieHHe YHHBEPCAJIbHBIMYU Y4eOHBIMHU NMO3HABATEIbHBIMHU J€HCTBUAMM:

1) 6a30BbIe JJOTHYECKHUE TEHCTBHUS:

CaMOCTOSITENILHO (POPMYTUPOBATEH U aKTyaIH3UPOBATh MPOOIIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

WCII0JIb30BaTh MPU OCBOCHHUH 3HAHUN MTPUEMBI IOTUYECKOT'O MBIIIUICHUSI (aHau3a, CUHTE3a, CPAaBHEHUS, KJIacCU(pUKaIuU, 0000IIeHN s ),
PacKpbIBaTh CMBICT OUOJIOTMUECKUX MOHATUH (BBIACIATH UX XapaKTepHbIC IPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU IMOHSATUSMU);

OTIPEAETIATH NN JAeSITeIbHOCTH, 3a]1aBasi MapaMeTPhl U KPUTEPUH UX JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI IEATEIHHOCTHU C MMOCTABICHHBIMH
LICJISIMU;

HCII0JIh30BaTh OMOJIOTMYECKUE TTOHATHUS 1)1 0OBsICHEHUsS (DAKTOB U SBJICHUHN YKMBOM MPUPOJIBL;

CTPOUTH JIOTHYECKHE PACCYXKACHUS (MHAYKTUBHBIC, ICAYKTHBHBIC, I10 AaHAJOTHH), BBIABISATH 3aKOHOMEPHOCTH M TPOTUBOPEYHUS B
paccMaTpuBaeMBbIX SIBICHUSX, (POPMYIUPOBATH BHIBOJBI M 3aKIIOYCHHUS,

MIPUMEHSITh CXEMHO-MOJICIIBHBIC CPEICTBA JIJIS TIPEICTABJICHHUS CYIIECTBEHHBIX CBSA3CH U OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX O0BEKTAX, a
Tak)Xe MPOTUBOPEUHI PA3HOTO PO/Ia, BHISIBICHHBIX B PA3IMUHBIX HHPOPMAIIMOHHBIX UCTOYHHKAX;

pa3pabaThIBaTh TUIAH pEIICHUs MPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOIINXCSI MAaTepUATTbHBIX U HEMAaTepUaIbHbBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB IIEJISIM, OLIEHUBATh PUCKHU MOCIEICTBHUI 1€ATEIbHOCTH;

KOOPJMHHUPOBATH U BHITIOJIHATH pa0OTy B YCIOBUSIX PEATHHOTO, BUPTYATHHOTO M1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHIE IeHCTBHA:

BIIa/IETh HABbIKAMU y4eOHO-MCCIEA0BATEIHCKON U MPOCSKTHOMN eATeIbHOCTH, HABBIKAMU Pa3pelieHus IpoodIeM, CIOCOOHOCTHIO U TOTOBHOCTHIO
K CaMOCTOSITEIbHOMY MTOMCKY METO/IOB PEIICHUs MTPAKTUUECKUX 3a/1ay, MPUMEHEHHUIO Pa3IMYHBIX METOJIOB MTO3HAHMS;

WCIIOIh30BaTh PA3IMYHBIC BUJIBI ACSITEIHPHOCTH 10 TIOJYICHHIO HOBOTO 3HAHMS, €70 HHTEPIIPETAIlUN, TPEOOPa30BaHUIO U PUMEHEHHIO B
y4eOHBIX CUTYAIHsIX, B TOM YHCIIE TPU CO3AaHUU YUEOHBIX U COIIMATBHBIX IPOEKTOB;

(hopMHUpPOBATh HAYYHBIM THUIT MBIIIUICHHS, BIaIETh HAYYHOW TEPMUHOJIOTHEHN, KITIOUYEBBIMU TTOHATHSIMHU U METO/IaMH;

CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIE 3a7]a4l B 00pa30BaTENbHOMN IEATEILHOCTH U JKU3HEHHBIX CUTYAITUsX;

BBISIBIIATHh IPUYHNHHO-CIIC/ICTBEHHBIC CBSA3U U aKTYaIM3UPOBATh 3a]1a4y, BBIJIBUTATh THIIOTE3Y €€ PEIICHHs], HAXOAUTh apTyMEHTBI TSt
JTI0KA3aTesIbCTBa CBOMX YTBEPKJICHUM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELICHUS;

aHATM3UPOBATH MOJIYYCHHBIC B XOJI€ PEIICHUS 3a/1a4l Pe3yIbTaThl, KPDUTHYECKH OIIEHUBAThH UX IOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHE B
HOBBIX YCJIOBHSIX;

JIaBaTh OIEHKY HOBBIM CUTYaIlUsIM, OLICHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISTH IeJIEHANTPABICHHBIN MOUCK TIEPEHOCA CPEICTB U CIIOCOOOB JACHCTBUS B MPOPECCHOHATBHYIO CPEILY;

YMETh NIEPEHOCHUTH 3HAHUS B MIO3HABATEIBHYIO M TPAKTUUYECKYIO 00JIACTH KU3HEACSITCIIBHOCTH;



YMETb UHTEIPUPOBATH 3HAHMSI U3 Pa3HbIX NIPEAMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIC WJICH, IIpe/laraTh OPUIHMHAJBHBIC MOJIXOIbl M PEUICHHs, CTABHTh MPOOJIEMBbI M 3aJayd, JONMYCKAIOUINE aJbTePHATHBHBIC
peuieHusl.

3) pabora ¢ uHpopMaIueii:

OPHEHTUPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX HH(OpManuu (Tekcre y4eOHOro mocoOusi, HAyYHO-TOMYJSPHOM JUTEeparype, OMOJIOrHMYECKUX
CIIOBapsX U CIPABOYHHMKAX, KOMIBIOTEPHBIX 0a3ax MaHHbBIX, B MIHTepHETE), aHATM3UPOBaTh HH(MOPMALMIO Pa3IMYHBIX BUIOB U (HOPM IIPEACTABICHUS,
KPUTHYECKH OLIEHUBATh €€ IOCTOBEPHOCTh U HENIPOTUBOPEYUBOCTD;

(bopMyIUpPOBaTh 3alpPOCHl M MPHUMEHSATH PA3JIMYHBIE METOIbI MPH IOHCKE M OTOOpe Ouonormyeckoi MHPOPMALUHM, HEOOXOJUMOHN IS
BBITIOJIHCHU A y‘~Ie6HI)IX 3aJa4,

OpuoOpeTaTh  OMBIT  UCIOJB30BaHUS — MH(POPMALMOHHO-KOMMYHHKATHBHBIX ~ TEXHOJOTHH, COBEpIICHCTBOBATh KYIBTYPY aKTHBHOIO
HCIIOJIb30BAHHUA PA3JIMYHBIX ITOUCKOBBIX CUCTCM,

CaMOCTOSITENILHO BBIOMpATh ONTHMAIIbHYIO (hOpMy MpeicTaBieHUs] Ouonornyeckoi mHdopmaimu (cxembl, rpaguku, AUarpaMMmbl, TaOJIHIBI,
PUCYHKHU U APYTOE);

UCIIOJIb30BAaTh HAYYHBII SI3bIK B KAUECTBE CPEACTBA IPH paboTe ¢ OHOJOrMueckoil mH(opmarmeil: MpUMEHSITh XUMUYeCKHe, QU3NYECKUue U
MaTeMaTHIECKUE 3HAKU U CHMBOJIBI, (hOpMYJIbI, aO0peBHaTypy, HOMEHKIIATYPY, HCIOJIB30BaTh M MPEOOPA30BBIBATH 3HAKOBO-CUMBOJIMUECKHAE CPEICTBA
HAarJSTHOCTH;

BJIAICTh HABbIKAMU pacCliO3HaBaHWA W 3alllUTHI I/IH(i)OpMaHI/II/I, I/IH(l)OpMaHI/IOHHOI\/JI 0€30I1aCHOCTH JIMYHOCTH.

OBJ1ajieHUe YHUBEPCATbHBIMI KOMMYHHKATHUBHBIMH JI€H CTBHSIMH:

1) o61menmue:

OCYILIECTBIISATh KOMMYHHKAIIUU BO BCEeX cepax >KM3HH, aKTUBHO YYacCTBOBaTh B JHAJOre WIIM JUCKYCCHH IO CYLIECTBY OOCYKIAeMOW TEMbI
(YMGHI/IC 3aaaBaTb BOIIPOCHI, BBICKA3BIBATH CYKIACHUS OTHOCUTCIIBHO BBIITOJHCHHA Hpe)]naraeMOf/'I 3ala4i, YUUTBIBATb MHTEPEChI U COTJIACOBAHHOCTH
HO3UIMI IPYTUX YIaCTHUKOB IUAJIOTa MM TUCKYCCHH);

pacrio3HaBaTb HeBep6aHBHBIC cpeacTBa 06HIGHI/I$I, IMOHUMAaThb 3HAYCHHUEC COOHAJIBbHBIX 3HAKOB, MNMPCANOCHIIOK BO3HWKHOBCHUSA KOH(i)J'II/IKTHBIX
CHUTYalUi, yMETh CMSIT4aTh KOHQIUKTHI U BECTH NIEPETOBOPBI;

BJIAZACTH pa3IMdYHbBIMUA crrocobaMu O6HIGHI/I${ n B3aHMOI[eI71CTBPI§I, IIOHUMAaTb HAMCPCHUS APYTrUx J'IIO)IGf/i, IMPOABJIATE YBAXXKUTCIBbHOC OTHOLICHUEC K
COOECeIHUKY U B KOPPEKTHO# (hopme GopMyarpoBaTh CBOM BO3PAKECHHS,

Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOIO TOYKY 3PCHUS C MCIOJIb30BAHUEM S3BIKOBBIX CPEICTB.

2) cOBMeCTHAs JIEATEIbHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U HHIUBUAYAIbHON pabOThI MPU PEeLIEHUH OMOJIOTUYECKOM MPoOIeMbl, 000CHOBBIBATH
HEOOXOIMMOCTh MPUMEHEHHSI TPYIIIOBBIX (HOPM B3aMMOICHCTBUSI P PELICHUH yueOHOIl 3a1aun;

BBIOMpATh TEMATUKY U METOJbI COBMECTHBIX JEHCTBUI ¢ y4ETOM OOLIMX HHTEPECOB M BO3MOYKHOCTEN Ka)KA0Tr0 WieHa KOJIJIEKTUBA;

NPUHAMATH LEITH COBMECTHOM JICSITENIbHOCTH, OPraHU30BIBATh M KOOPAWHUPOBATH ICUCTBHUS 1O €€ JOCTIKCHUIO: COCTABIISATH IUIaH JCHCTBHI,
pacrpenessiTh POy ¢ y46TOM MHEHUH Y4aCTHHUKOB, 00CYKAaTh Pe3yIbTaThl COBMECTHOW paboTHI;

OLIEHUBATh KAYECTBO CBOETO BKJIAJa M KAXKJIOTO YYACTHUKA KOMaH bl B OOIINK pe3yNbTaT M0 pa3padOTaHHBIM KPUTEPUSIM;

npeJyIaraTb HOBbIE IPOEKTHI, OLICHUBATh HIICH C TIO3UIIUH HOBH3HBI, OPUTUHAIEHOCTH, IPAKTHYECKON 3HAYNMOCTH;



OCYHICCTBJIATH MMO3UTUBHOC CTPATCTUYICCKOC MOBCACHUC B PA3JIMYHBIX CUTyallUsAX, IIPOSABIIATH TBOPUYCCTBO U BOO6pa)KeHI/Ie, OBITh WHHUIIUAaTUBHBIM.

OBJ1ajleHNe YHUBEPCAIBLHBIMH PErYJIATHUBHBIMY J1€iiCTBHSIMU:

1) camoopranmu3amus:

UCIIOJIb30BaTh OMOJIOTMYECKHIE 3HAHUS JUIs BBISIBJICHHS IIPOOJIEM U MX PEIICHHUS B )KU3HCHHBIX H YYCOHBIX CHTYAIIHAX;

BBIGI/IpaTB Ha OCHOBE OMOJIOTHYECKUX 3HAHUHI HECJICBBIC U CMBICJIIOBBIC YCTAHOBKH B CBOUX I[eﬁCTBHSIX H MOCTYIKAax MO OTHOLICHUIO K JKUBOM
HPUPOJIC, CBOEMY 3I0POBBIO U 3J0POBBIO OKPYIKAFOLIHX;

CaMOCTOATCIIBHO OCYIICCTBIIATH IMTO3HABATCIIbHYIO ACATCIbHOCTD, BLIABIIATH HpO6HeMBI, CTaBUThb U q)OpMy.HI/IpOBaTb COOCTBEHHEIE 3aJa4u B
00pa30BaTeNIbHOM ACATEIBHOCTU U )KU3HCHHBIX CUTYAIHSX;

CaMOCTOSITEIILHO COCTABJIATH IJIaH PEIICHHS IPOOJIEMBI ¢ YIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH M HPEIOYTCHHIA;

JaBaTh OLICHKY HOBBIM CHTYAIIHsIM;

paciupsaTh paMKHM y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX MPEANIOYTEHUN;

JeTIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEILICHNUE;

OLICHUBATH MTPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMUPOBAHUIO U MPOSBICHUIO INMUPOKOW J3PYIUIMKM B Pa3HBIX OOJACTSIX 3HAHUH, ITOCTOSHHO TOBBIIIATH CBOM
00pa30BaTebHbIN U KyJIbTYPHBIH YPOBCHb.

2) CAMOKOHTPOJIb:

J1aBaTh OIIEHKY HOBBIM CHTYaIUsIM, BHOCHTh KOPPEKTHBEI B AEATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIILTATOB LIEIISIM;

BJIaACTh HaBBIKAMH MMO3HAaBATEIILHON pe(bJ'ICKCI/II/I KaK OCO3HaHUsA COBEPIIACMbIX I[ei/JICTBHfI W MBICJIUTCIIBHBIX MMPOIECCOB, UX PE3YJIbTATOB U
OCHOBaHHH, HCIIOIB30BaTh MPUEMBI pe)IIEeKCUU IS OLIEHKH CHTYaIlH, BBIOOpa BEPHOTO PEIICHMUS;

YMETb OICHUBATDb PUCKHU 1 CBOCBPEMCHHO NPUHUMATDb PCIHICHUS 110 UX CHUKCHUIO,

NPUHUMATh MOTUBBI M aPTYMEHTHI IPYTUX NPU aHAIIU3€ PE3yIIbTaToOB JICSATEIbHOCTH;

3) npuHsiTHE CeOsl M APYIHX:

IIpUHUMATh C€6$[, IIOHUMas CBOHU HEAOCTATKU U JOCTOMHCTBA,

NPUHUMATh MOTUBBI M PTYMEHTBI IPYTUX NPU aHAIIU3€ PE3yJIbTaToOB JIESATEIbHOCTH;

MIpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIUOKU;

pa3BHBATh CIIOCOOHOCTh TOHUMATh MUP C MTO3HIIUH JPYroro YeIoBeKa.

INPEAMETHBIE PE3YJIbTATbBI

[IpenMeTHbIe pe3ynbTaThl ocBoeHus mporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE BKIIIOYAIOT cieliudrueckue A yueOHOoro rmpeaMera
«bnonorusy HAayY4YHBIC 3HAHUWsA, YMCHUA U CIIOCOOBI }IeﬁCTBHfI 0 OCBOCHHIO, MHTCPIPETAINUN U npe06pa3013aHmo 3H3HI/II7[, BUABI JE€ATCIBHOCTHU IIO
MOJIYYEHUIO HOBOTO 3HAHUS M MPUMEHEHHUIO 3HAHUW B PA3IMYHBIX Y4EOHBIX CHUTYallMsAX, a TAKKE B PEAbHBIX KU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C
Ouosiorueil. B mporpamme npeaMeTHbIe pe3ylbTaThl MPEACTABICHBI M0 roJaM 00yueHHs.

[IpeameTHBIC pe3ybTaThl OCBOEHUS yaeOHOTO TIpeameTa «buomorus» ¢ 10 knacce TOJKHBI OTPAXaTh:



c(OpMUPOBAHHOCTH 3HAHUII O MECTe W POJIM OMOJOTHMHM B CHCTEME HAyYHOTO 3HAHHS €CTECTBEHHBIX HayK, B ()OPMUPOBAHHH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPA U HAYYHOTO MHPOBO33PEHUS, O BKIIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTHUH,
(YHKIIMOHATFHOW TPaMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a71a4;

YMEHHE PaCKphIBaTh COJEp)KaHUE OHOJIOTMYECKMX TEPMHHOB M TOHSATHI: KH3Hb, KJIETKa, OpPraHu3M, MeTa0oiu3M (OOMEH BeleCTB U
MpEBpallICHUEe HSHEPrUuM), TOMeocTa3 (CaMOpEryysius), YpOBHEBas OpraHU3alusl KUBBIX CHUCTEM, CaMOBOCIPOM3BEJICHUE (PErpOayKIIHs),
HAaCJEeACTBEHHOCTh, '3MEHUNBOCTb, POCT U Pa3BUTHUE;

YMEHHE HU3JIaraTh OMOJIOTHYECKUE TEOPUH (KJIIETOYHAS, XpPOMOCOMHAs, MyTaIllHOHHAs, IIEHTpaIbHAas JOrMa MOJICKYJISIpHON Orosoruu), 3akoHsl (I
Mengensi, T. Moprana, H. 1. BaBunoBa) u ydenust (0 LEHTpax MHOrooOpas3usi M HPOUCXOXKIEHUS KylIbTypHbIX pactenuii H. WM. Basuiosa),
ONPEACIISTh TPAHULIBI UX IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yYMEHHE BIaJIeTh METO/IaMU HAyYHOTO MMO3HAHUS B OMOJIOTHH: HAOIIOACHHUE U ONKUCAHUE )KUBBIX CUCTEM, IIPOLIECCOB U SIBICHUN, OpraHU3alus U
MPOBEICHUE OUOJIOTUYECKOTO IKCIIEPUMEHTA, BBIJIBUYKEHHE TUIIOTE3bI, BHISBICHHE 3aBUCUMOCTH MEXy UCCIEAyeMbIMUA BEIMUNHAMHU, OOBSICHEHUE
MOJIyYEHHBIX PE3YJIbTATOB, UCIIOIb30BAHHBIX HAYYHBIX [TOHATUN, TEOPUI U 3aKOHOB, YMEHUE J€JIaTh BbIBOJbl HA OCHOBAHUU ITOJIYYEHHBIX PE3YJIbTATOB;
YMEHHE BBIIEIATh CYIIECTBEHHBIE TPU3HAKU BUPYCOB, KJIETOK TPOKAPUOT U AYKAPUOT, OJTHOKJIETOUHBIX U MHOTOKJIETOYHBIX OPraHU3MOB,
O0COOCHHOCTH MPOIIECCOB: 0OMEeHa BEIIECTB U MPEBPAICHHsI SHEPTUU B KIIETKE, POTOCHHTE3a, TIIACTUYECKOT0 U SHEPTreTHIeCKOro oOMeHa,
XEMOCHHTE3a, MUT03a, MEH03a, OTUIOJOTBOPEHUSI, PA3MHOKEHUS, HHANBUIYAJTBHOTO PA3BUTHS OpraHu3Ma (OHTOTEHE3);

YMEHHE MPUMEHATH MOJTY4YCHHbIE 3HAHUS IJI1 OOBSICHEHUS OMOJOTHMYECKHUX IPOLIECCOB U SIBJICHUMU, JUISl MPUHITHUS MPAKTHUECKUX PEIICHUH B
MTOBCEIHEBHOM >KM3HU C LIEJbI0 oOecreueHuss 0€30MacHOCTH CBOETO 3/10pPOBbsS U 3/10pOBbs OKPYKAIOMIMX JIIOAEH, COOJIIOJIEHUS HOPM I'PaMOTHOTO
MOBE/ICHUS B OKPYKAIOUIEH MPUPOAHON cpelie, MOHUMaHNe HEOOXOJUMOCTH UCIIOIb30BAHUS JOCTH)KEHU COBPEMEHHON OHMOJIOTUU M OHMOTEXHOIOTHIA
JUISL PAalMOHAIIBHOTO TTPUPOIOTIOIB30BaHUS,

YMEHHE peliaTh dJIeMEHTapHbIE TeHETUYECKUE 3a/1a4i Ha MOHO- M JUTUOPHUIHOE CKPEIIUBAaHUE, CLETIJICHHOE HACIeI0BAaHUE, COCTABIIATh CXEMbI
MOHOTHOPHUIHOTO CKPEIIMBAHUS TSI PECKa3aHusl HACIe0BaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHE BBHITIONHSATH JIa0opaTOpHbIE U MPAaKTUUYECKUE paboThI, COOMI0aTh MpaBuia Mpu padore ¢ yueOHbIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTUUECKH OLIEHUBATh M HHTEPIPETUPOBATH MH(HOPMAITHIO OMOJIOTHUYECKOTO COJEPIKaHMs, BKIIOUAIOIIYIO TICEBIOHAYYHbBIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEICTBA MAacCOBOW MH(OpPMAIMK, HAYYHO-TIOMYISIPHbIE MaTepPHalbl), ’THYECKHE aCIIEKThl COBPEMEHHBIX HCCIIEIOBaHUI B
OMOJIOTHH, METUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIC M YCTHBIE COOOIICHHsI, 000011as OMOIOTHUYECKYI0 HHPOPMAIUIO M3 HECKOIBKUX HMCTOYHUKOB,
TPaMOTHO MCIOJIb30BaTh OHATHIHBIN armmapaT OMOJIOTHH.

3. TeMaanecxoe rmaﬂnpona}me, B TOM 4YHUcCJie C y‘léTOM paﬁoqeifl HpOFpaMMbl BOCIIMTAHHUA C ylca:salmeM KoJIM4yecrBa qacon, O0TBOIMMBbBIX HA
OCBOEHHE KAKI0i TEeMBbI.

Nenn/m | HauMeHoBaHHe pa3/iesioB ¥ TeM KosmyecTo yacos DJIEKTPOHHbBIE
NPOrpamMMbl Bcero IIpakTHyeckune padoTsl (undpossbie)




oOpa3oBaTe/ibHbIE
pecypcsl
! bronorii kak Hayka 2 05 ﬁﬁﬁ%ﬁiiﬂﬁ/?ﬂlcwz
2 JKuBble cucTeMbl M UX OpraHu3anus 1 bubmorexa I[IOK
https://m.edsoo.ru/7f41c292
3 XUMUYECKUI COCTaB U CTPOECHUE KIIETKU 8 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41¢c292
bubnuoreka [{OK
4 IKHM3HEACATENBHOCTS KICTKH 6 https://m.edsc])_g.ru/7f410292
5 Pa3MHOxeHMe 1 MHAUBUAYAIbHOE PA3BUTHE 5 1 bubnnorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh M K3MEHUYMBOCTh 8 15 bubnnorexa [{OK
OpraHHW3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 BH6H_HOTeKa [OK
https://m.edsoo.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 4

KosinyecTBo yacoB DJIeKTpPOHHbIe HU(pOoBbIE
Ne i/ Tema ypoka B IpakTHYecKu o0pa3oBaTte/ibHbIE
cero e paGoTbI pecypcbl

but6mmorekxa [IOK
1 Buonorus B cucteme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a

2 pasora X 1 oo msonarie pasmm Néroron. ) 05 | bubmioreraLIOK
P - p A ' https://m.edso0.ru/863e6122

MIPU U3YYCHUH OMOJIOTHUYECKUX OOBEKTOBY.
3 buonornueckue CHCTEMBI, TPOIIECCH UX U3YUCHHS. 1 bubnuoteka [JOK



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

https://m.eds00.ru/863e6564

4 XuMHUYECKUI cOocTaB KIETKU. Boia u MuHepaibHble Bu6muotexa [JOK
COJIH. https://m.edsoo.ru/863e674e

bub6nmmoreka [IOK

5 benku. CocTtaB u cTpoeHue OEIKOB. hitps:/m.eds00.ru/863e6h72
depMeHTBI — OMOJOTHYECKHIE KaTaTnu3aToOPhI.

5 JlabGopaTtopHas pabora Ne 1 «/3yuenue 05 bubmuorexa [IOK
KaTaJIMTUYECKOW aKTUBHOCTH (DEpMEHTOB (Ha IpUMepe ' https://m.edso0.ru/863e6b72
amMmIIa3bl WIK KaTaaasbl)»

bubnuoreka [IOK

! Y THeBOAEL. JIMmH e https://m.edso0.ru/863e6870

bubnuoreka [{OK

8 Hyiniennoseie ucnorel. AT® https://m.edsoo.ru/863e6d5c

9 Hcropus u meTobl n3ydenus kiuetku. Kiierounas Bbu6moteka [JOK
Teopus https://m.edso0.ru/863e6e88

10 Krnerka kak menoctHas *uBasi CHCTeMa
Copoumesypeomacrol e Taoperopae B 10K

1 )P;(I/IBOTHLI_X r 1/16}(])?3 u 6aKT(I3) Ui IOJ1 MUK (I;)CKOHOM I;a 05 https://m.eds00.ru/863e61T0

- TP PHH TIOJL MITKD https://m.eds00.ru/863e716¢
TOTOBBIX MUKPOIIPENapaTax U UX OMHCAHUEC)
bubmnoreka IIOK

12 OOMeH BelecTB Ui METa00IU3M https://m.eds00.ru/863e766¢

bubnunorexa LIOK

13 PotocuHTes. XemocuHTes https://m.edso0.ru/863e7c98

. bubnuotexa [JOK

14 Sueprerueckuii 06men https://m.edsoo.ru/863e7aae
JKuzHeHHbI UK KIeTKU. Jlenenue KieTku. MuTos.

JlaGopatopnas pabora Ne 3 «Habmonenue Muros3a B bubmuorexa [IOK

15 0.5 }

KJIETKaX KOHYMKA KOPEITKa JTyKa Ha TOTOBBIX https://m.edsoo.ru/863e7dc4
MUKpOTpernaparax
16 buocunTes 6enka. Peakuus MaTpuuHOro CHHTE32 bubmorexa LIOK

https://m.eds00.ru/863e796e



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
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

bubnunoreka LIOK

17 Tpascisius — Guocknres benka https://m.eds00.ru/863e796e

18 Hexnerounsie popmbl )KU3HU — BUPYCHI buGnuorexa LIOK
https://m.edso0.ru/863e7540
bubnunorexa LIOK

19 ®dopMbI pa3MHOKEHHST OPraHU3MOB https://m.edsoo.ru/863e81b6

https://m.edso0.ru/863e831e
. bubnnorexa [IOK

20 Meiios https://m.edso0.ru/863e7f4a
OOpa3oBaHue ¥ Pa3BUTHE TOJOBBIX KJICTOK.

21 OmnonorBopenue. Jlaboparopnas paborta Ne 4 05 bubmmoreka [JOK
«M3yueHne CTPOCHUS MOJIOBBIX KJIETOK Ha TOTOBBIX ' https://m.edso0.ru/863e81b6
MUKPOITperaparax»

22 WNuauBuyanbHOE pa3BUTHE OPTaHU3MOB bubmorexa HOK

AMBHILY p p https://m.eds00.ru/863e8436

23 I'eneTrka — Hayka O HacJIE€CTBEHHOCTU U bubmuoreka [IOK
W3MEHYHUBOCTH https://m.edso0.ru/863e86f2

24 3aKOHOMEPHOCTH HaCIIeIOBaHHsI TPH3HAKOB. bubmmoteka [JOK
MoHOTHOPUIHOE CKpPEIIUBAHNE https://m.edso00.ru/863e8878

o5 JurubpuaHoe ckpemmuBaHue. 3aKOH HE3aBUCUMOTO bubnuotexa [JOK
HacJIeJOBaHHs IPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE HACIeIOBaHNE PU3HAKOB.

26 JlaGopatopnas pabora Ne 5 «M3ydyeHue pe3ynbTaToB 05 bubmuorexa [JOK
MOHOTHOPHUIHOTO U JIUTHOPUIHOTO CKPEIIIUBAHUS Y ' https://m.edsoo.ru/863e8c60
JPp030(HIIBI HA TOTOBBIX MUKpPOIpEnapaTax»

27 I'enetuka nomna. HacnegoBaHnue npu3Hakos, bu6muoreka [JOK
CLIETIJIEHHBIX C TIOJIOM https://m.eds00.ru/863e8c60
N3menunBocTh. HeHacnencTBeHHAs! U3MEHYUBOCTb.

Jlaboparopnas pabota Ne 6. M3yuenue bubmmoreka [JOK

28 . 0.5 )

MOIUGUKAITHOHHON H3MEHUYMBOCTH, ITOCTPOCHHE https://m.edsoo.ru/863e8efe
BAPUALIMOHHOTIO Psifia U BAPUALIMOHHON KPUBOM»
29 Hacnencreennas namenunBocTh. JlabopaTopHas 0.5 bubmmoreka [JOK
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https://m.edsoo.ru/863e8efe

pabora Ne 7. «AHanu3 MmyTanuii y 1po30¢uisl Ha
TOTOBBIX MUKpOIpEnapaTax»

https://m.edso0.ru/863e8efe

30 I'eneTnka yenoBeka 1 Bubmuorexa HOK
https://m.eds00.ru/863e8d78
31 PezepHblil ypok. O6001IeHUE 110 TEMe 1
«HacnencTBeHHOCTh U U3MEHYMBOCTH OPTaHU3MOB)Y
32 Cenekuus Kak HayKa ¥ [IpoLecc 1 Eubmaorexa LOK
1 YK pott https://m.eds00.ru/863e9214
33 Meroasl U JOCTHKEHHUSI CENIEKIIUU PACTEHUN U 1 bubnmnoreka HOK
JKUBOTHBIX https://m.edso0.ru/863e9214
34 BrorexHoorus Kak orpacib IPOU3BOACTBA 1 bubmiorexa [JOK
P p A https://m.eds00.ru/863e9336
34

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

«Enunas xomtekuus [{uppossix O6pazoBaTensHbiX PecypcoBy (Habop 1udpoBBIX pecypcoB K yueoHukam auaud B.B. ITaceunuka) (http://school-

collection.edu.ru/).

http://bio.1september.ru/urok/ -Marepuainst k ypoky. Bce paboThl, Ha OCHOBE KOTOPBIX CO3/IaH CaiiT, ObLIH OMyOJIMKOBaHbI B ra3ete "buonorus".
ABTOpamu caiita mpojenana 6osbInasi paboTa Mo CHCTEMaTH3UPOBAHHIO TA3eTHBIX CTATEH ¢ YUETOM IIKOIbHOW YUeOHOM MPOrpaMMBI 10 PEAMETY

"Buonorug"

http://ebio.ru/ - DnexTponnsiit yueOHUK «buonorus». CoaepXUT Bce paszaenbl OHMONIOTUU: OOTAHUKY, 300JI0THIO, aHATOMHUIO W (DU3HOJIOTHIO
4eJI0BEKa, OCHOBBI LIUTOJIOTMM U T€HETUKHU, YBOJIIOIMOHHYIO TEOPHUIO U HKOJOTHIO. MOXKET OBITh PEKOMEH/IOBAH YYALIUMCS JUIsl CAMOCTOSITEIbHON

paboTEHL.

http://djvu-inf.narod.ru/ - snekrponnas 6udIHOTEKA

http://biology.ru/index.php - Caiit siBisercst IHTEpHET — Bepcuei yueOHOro Kypca Ha KommakT-aucke "OTkpbiTas buomgorus".
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http://www.gbmt.ru/ - T'ocynapcrBennsiii bruonornueckuii myseii um. K. A. TumupszeBa. BupryanbHble 9KCKYPCHH.

Bupryanpnas mkona Kupunna u Medoaus. Menuareka o 6uonorun. — «Kupumt u Medoauii», 2018-2020 rr. ABropsr — akagemuk PHAU B.b.
3axapos, a.m.H. T.B. BanoBa, k.6.H. A.B. Maranus, k.0.H. N.1O. baknymunckas, T.B. Aadumosna.

Otxpeitas buonorus 2.5 — OO0 «®usukon», 2013 r. Asrop — [I.1. Mamonros / [Tox pen. x.6.H. A.B. MaranuHa.

ttps://edsoo.ru/Predmet Biologia.htm Bupryanbnas aboparopus : https:// content.edsoo.ru/ lab/ subject/1/ https:// content.edsoo.ru/ lab/ subject/6
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