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COAEPKXAHUE OBYYEHMUA 10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonoruss kak Hayka. CBsizb OuolOrMM € OOIIECTBEHHBIMU, TEXHUYECKUMHU M JPYTUMU €CTECTBEHHBIMU HAyKaMH,
dbunocodueit, >TUKON, ACTETUKOW M MpaBoM. Ponb Ouonoruu B (POPMUPOBAHUM COBPEMEHHOW HAy4yHOH KapTHUHBI MHpA.
Cucrema GMOIOTUYECKUX HayK.

MeToap!l MO3HAHUS KUBOW TPUPOJBI (HAOMIOACHNE, SKCIIEPUMEHT, OMMCAaHUE, U3MEpEeHHe, Kilaccu(uKalys, MOAECTUpOBaHHE,
cTarucTuyeckas oopadoTKa JaHHBIX).

JlemoHncTpanuu:

[Toptpetsi: Y. apsun, I. Mengens, H. K. Konsios, . Yorcon u ®@. Kpuk. Tabmuiibl u cxembl: «MeToAbl TO3HAHUS KUBOU
MPUPOIBD.

JlaGoparopHble U paKTUYECKHUE PadOThI:

[Tpaktuueckas padora Ne 1. «Vcnonb30BaHue pa3auyHbIX METOAOB MPU U3YYEHUN OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. JKuBble cUCTEeMbI H MX OPraHU3aLUs.

JXusble cucteMsl (OMOCHCTEMBI) KakK MpeaMeT u3yueHus: ononoruu. OTandne KUBbIX CUCTEM OT HEOPTraHUYECKOM MPUPOIbI.

CpoiicTBa OMOCHCTEM W HX pa3HoOoOpa3ue. YPOBHHM OpraHu3aldd OUOCHCTEM: MOJEKYJISIPHBIA, KJICTOYHBIM, TKAaHEBBIM,
OpraHU3MEHHbIN, TOMYJIALIMOHHO- BUAOBOM, SKOCUCTEMHBIN (OMOT€OLIEeHOTUYECKHIT ), OMOC(hEPHBIA.

JlemoHncTpanuu:

Tabmuupl U cxembl: « OCHOBHBIE MPU3HAKHU KU3HNY, « YPOBHU OPTaHU3ALNY KUBOM TIPUPOIBD.

O6opynoBanue: Moaeiab Mosiekyasl JJHK.

Tema 3. XuMH4eCKHH COCTAB U CTPOCHHE KJIECTKH.

XUMHUUYECKUH COCTaB KJIETKU. XUMUUYECKUE SJIEMEHTHI: MAaKpOAJIEMEHThI, MUKPOJIEMEHTHI. Bo/la 1 MUHEpaJIbHBIE BEIIECTRA.

(DYHKHI/II/I BOAbI 1 MUHCPAJIbHBIX BCIICCTB B KIICTKC. HozmepxcaHHe OCMOTHYECKOI0 OaaHca.



benku. CocraB u crpoeHue OelKOB. AMMHOKHCIOTBI — MOHOMEphI OenkoB. HezameHUMbIE U 3aMEHUMBbIE aMUHOKHUCIIOTHI.
AMMHOKHCIIOTHBIM COCTaB. YPOBHH CTPYKTYpbl OCJIKOBOM MOJIEKYJbl (II€pBUYHAS, BTOpUYHAS, TPETUYHAS W UYETBEPTHUUHAS
CTPYKTypa). XMMHUUYECKHUE CBOMCTBa OekoB. bruonornueckue pyHKIMN OEIKOB.

depmenTsl — Ouonornueckue karamuzatopbl. CTpoeHue (epMeHTa: akTHBHBIA LEHTpP, cyOcTpaTHas CHeru(pUIHOCTS.
Kodepmentsl. Butamunbl. OTinuuns pepMeHTOB OT HEOPraHUYECKUX KaTalu3aToOpPOB.

VYrneBonbl: MOHOcaxapuabl (IIOKO3a, pubo3a U Je30KCMpuO03a), Aucaxapuibl (caxaposa, JIaKTo3a) W TOJUCaXapu/ibl
(kpaxmal, IMKOTeH, LIeJUTI0NI03a). buonorndeckue GyHKIUN YIIIEBOIOB.

Jlunuasl: Tpurmuuepuasl, ¢ochomunuasl, crepounsl. ['uapopuiabHo- ruapoPoOHBIE CBOICTBA. buonormveckue (QyHKIMU
munuAoB. CpaBHEHUE YIIIEBOIOB, OCJIKOB U JIMIHUIOB KAK UCTOYHUKOB 3HEPIHUH.

Hyxneunoseie kucnorel: JIHK u PHK. Hykneotunbpl — MoHOMephl HYyKJIEMHOBBIX KucioT. Ctpoenue u (ynkuuun JJHK.
Crpoenue u ¢pynkiuu PHK. Buast PHK. AT®: ctpoenue u GpyHKImH.

[utonmorust — Hayka o kietke. Kierounas Teopust — mpuMep B3aUMOACHCTBUSA UAEH U (AKTOB B HAyYHOM MO3HAHUU. MeToblI
W3YYEHUs KIETKH.

Krnerka kak OCJI0CTHAA XHMBasgd CHCTCMA. O6HH/I€ IMPU3HAKN KJICTOK: 3aMKHYTAasA HApPyKHasd M€M6paHa, MOJICKYJIbI HHK KakK
TCHETUYECKUU alrapar, CuCTcMa CMHTC3a Oenka.

Tunel KIETOK: AyKapHOTHYeCKas M IpokapuoTuueckas. OCOOEHHOCTH CTPOEHMs MpoKapuoTHdeckonl kieTku. Kierounas
cTeHka O0akrepuit. CTpoeHue 3yKapuoTHYeCKor KIeTKU. OCHOBHBIC OTJIMYMS PACTUTEIBHOM, )KUBOTHOM M TPUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, DIMKOKaNuKc, uX (ynkmuu. [lmasmarudeckas memOpana, e
cBoiictBa U (pynkuuu. llurtomnazma m e€ opranouzasl. OmHomemOpanHbie opraHounbl kietku: OIIC, ammapar [ombmxu,
IM30COMBI. [10yaBTOHOMHBIE OPraHOMIbBI KIIETKH: MUTOXOHJIPUM, IUIACTUIBL. [IpoMcxXokIeHue MHUTOXOHAPUM M IUIACTH.
Buapl mmactun. HememOpanHble OpraHOWIBI KJIETKUA: PUOOCOMBI, KJIETOUHBIH IIEHTP, HEHTPUOIU, PECHHUYKH, >KTYTHUKH.
OyHKIMHA OPraHOMI0B KJIETKU. BKITFOueHUsl.

Anpo — perynsiTopHbIi 1IeHTp KieTku. CTpoeHue siipa: siepHasi 000J104Ka, KapyuoIria3Ma, XpOMaTUH, SJIPBIIIKO. XPOMOCOMBI.
TpaHcropT BELIECTB B KIIETKE.
Llemoncmpayuu.

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBanu, M. Illneiinen, P. Bupxos, J[x.



YorcoH, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

I[H&I‘paMMLI: «PacnpeneneHHe XUMHWYCCKHX 9JICMCHTOB B HEXKHUBOU IIpUpoOaCH,
XUMHUYECKHUX DJICMEHTOB B KMBOM IIPHUPOACH .

Tabmuupl u cxemsl: «Ilepuoguueckas TabIUIa XUMUYECKUX SIEMEHTOBY,

«CtpoeHue MOJIEKYIIbl BObIY, «bruocunres Oenka», « CTpoeHre MOJIEKYIIbI OeNKay,
«Crpoenune pepmenta», «Hyknennossie kucnotsl. JJHK», «Ctpoenne Monekysl

ATO», «CtpoeHHE 3yKapuOTHUECKON KIETKW», « CTpOECHHE KUBOTHOU KIIETKN,
«CTpoeHue pacTUTENBHON KIETKn», «CTpoeHHe MPOKapUOTHYECKON KIIETKUY,

«CTpOeHI/Ie Aapa KICTKU, «YI‘J'IGBOI[BI», ((.HI/IHI/IIILI».

OO6opy/noBaHue: CBETOBOM MHUKPOCKOI, OOOpyIOBaHWE JJii MPOBENCHUS HAOMIONEHUN, W3MEpEHUH,

MUKpOIIpCerapaTbl PaCTUTCIIbHBIX, )KUBOTHBIX U 6aKTepI/IaJ'IBHBIX KJICTOK.

Jlabopamopnuvle u npakmuueckue padomul:

«PaCHpeI[CJ'IGHI/IC

9KCIICPUMCHTOB,

Jlabopatopnas padota Ne 1. «M3yyeHune kaTauTuuecKoi akTUBHOCTH (PEPMEHTOB (Ha MpUMepe aMuiia3bl WM KaTajaasbl)y.

JlaGoparopnas pabora Ne 2. «/3ydyeHue CTpOoeHUsI KJIETOK PACTCHUM, KUBOTHBIX U OaKTEPHUIl MOJI MUKPOCKOTIOM Ha TOTOBBIX

MUKpOIpenaparax 1 uX OMUCaHUE.

Tema 4. ’KuzHenesiTeJILHOCTH KJICTKH.

OOMeH BemiecTB, UM METabO0IU3M. ACCUMUIISALUS (TUIACTUYECKUM OOMEH) U TUCCUMMWIIAIUS (SHEPreTUHYeCcKuii oOMeH) — JIBe
CTOPOHBI €AMHOTO Tpoliecca MeTabonu3Ma. Posib 3aKOHOB COXpaHEHUS BEILIECTB U SHEPTUU B TIOHUMAHUU METa00IM3Ma.

Tunel oOMeHa BemecTB: aBTOTPOHBIN U TeTepoTpodHbIil. Pons hepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAIICHUH YHEPTUU B

KJICTKC.

dorocunte3. CBeroBass U TeMHOBas ¢a3bl PorocuHTe3a. Peakiuu dorocunre3a. DPhHeKTUBHOCTL (HOTOCHHTE3a. 3HAUCHHE
dboTocuHTEe3a I KU3HKA Ha 3emute. BiausHue ycinoBuid cpebl Ha POTOCHHTE3 M CITOCOOBI MOBBIIICHHSI €r0 MPOTyKTUBHOCTH Y

KYJIBTYPHBIX PACTEHUMU.

XemocuHTe3. XeMOCUHTE3UPYIOIe OakTepun. 3HAYEHUE XEMOCHUHTE3a JIJIs )KU3HU Ha 3eMIIe.



DHepreTuueckuii 0OMeH B KJeTke. PaciiersieHue BemiecTB, BbIJCICHHE M aKKyMYJUPOBAHHE HEPIHMU B KIIETKE. DTarlbl
sHepreTuyeckoro ooOmena. I[mmkonmus. bpokenune u ero Buabl. KucimopomHoe OKHCIEHHE, WM KICTOYHOE JbIXaHHE.
OxucnurensHoe GochopriiupoBaHueE. O} PexTUBHOCTD SHEPTETUUECKOTO OOMEHa.

Peakuuu matpuuynoro cunte3a. l'enermueckas uHpopmamus u JAIHK. Peanusanmst reHernueckoil nH(OpManuu B KIIETKE.
['enetnueckuit kog M ero cBoicTBa. Tpanckpumius — marpuuablii cuHTe3 PHK. Tpancnsmus — OuocunTe3 Oenka. DTambl
Tpancisanuu. KonupoBanue amuHOKHCIOT. Pons pubocoM B 6rocuHTe3e Oernka.

Hekinerounsie ¢dopmbl xu3Hu — Bupychl. Hctopus otkpeitus BupycoB (. WM. MBanoBckuit). OcCoOOEHHOCTH CTPOCHHS U
KU3HEHHOTO IMKJa BUpycoB. bakrepnodaru. bone3sHn pacTeHwid, )KUBOTHBIX W YEJIOBEKa, BBI3BIBAEMBbIC BHpycamu. Bupyc
ummyHoneduira yenoseka (BUY) — Bo3oynurens CITN/a.

OOparHast TpaHCKpUIIMUS, peBepTaza U uHterpasa. IlpodunakTuka pacripocTpaHEeHUs] BUPYCHBIX 3a00JI€BaHUM.
Jlemoncmpayuu.

[Toprpetsr: H. K. Konbuos, /. . UBanosckui, K. A. Tumupsses.

Tabmumpl u cxembl: «Tunbl muTanus», «Metabomuzm», «MUTOXOHIPUS,

«DHepreTudyeckuii oOMeH», «Xioporacty, «®Porocuntesd», «Crpoenune JHK»,

«Ctpoenue u (pyHKUMOHUPOBaHKE reHay, «CuHTte3 0enka», « eHeTndeckuii Koay,

«Bupyco», «bakrepuodarny, «Crpoenue u xxu3HeHHbIN ki Bupyca CIIM/]a, 6akreprodaray, «Permukanus JJHK».
Oo6opynoBanue: moaenu-anmukanuu «Yasoenue JJHK u Tpanckpuniusy,

«buocunTes 6enkay, «CTpoeHUE KICTKW», MoJielb cTpyKTypbl JIHK.

Tema 5. PazMHoOKeHMe M HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIil MK, WK )KU3HEHHBIN UK KiIeTkd. MaTepdasa u muros. [Ipoueccsl, mporekaromnue B uHTepdasze. Perumkarms —
peakuus marpuuHoro cunre3a JIHK. Ctpoenue xpomocom. XpoMOCOMHBIN Ha0Op — KapuOTHUIl. JIUTIITOMAHBIN U TarjIouIHbIHI
XpOMOCOMHbIE€ Habopbl. XpomaTuabl. Llutonornyeckre 0CHOBBI pa3MHOXKEHHUS M MHIMBUYyaJIbHOTO Pa3BUTHUSI OPTaHU3MOB.

Henenue knetkn — muto3. Cragun muto3a. [Iponeccsl, MpouCXoasiue Ha pa3HbIX CTAAUAX MHUTO3a. BUOIOTHYECKUN CMBICI
MHTO3a.

[Iporpammupyemasi rudesnb KJIETKH — aromnTo3.



CDOpMI:I Pa3MHOXCHHUSA OPraHU3MOB: Oecrnoyioe M II0JI0BOE. BI/I,IILI Oecmonoro Pa3MHOKCHUA: ACIICHUC HAABOC, IOYKOBAHUC
OJHO- 1 MHOI'OKJICTOYHBIX, CHOpOO6p&30BaHI/I€, BCTCTATUBHOC PA3MHOKCHHUC. I/ICKYCCTBCHHOG KIIOHUPOBAHHUC OPraHU3MOB, €TO
SHAUCHUC TJIA CCIICKIIHUH.

ITonoBoe PAa3SMHOXKXCHHUC, CTO OTJIMIUA OT Oecmonoro.

Meiio3. Craauu meiiosa. IIponeccsl, npoucxoasdimue Ha ctaausx meinosa. [loBenenne xpomocoM B Mmeiose. KpoccuHrosep.
buonornueckuii CMbICI U 3HaUECHHUE Melo3a.

["ameTorenes — mporiecc 00pa30BaHUS MOJOBBIX KICTOK Y KUBOTHBIX. [10710BBIC XKene3bl: CEeMEHHUKH U suaHuku. OOpa3oBaHue
U pa3BUTHUE MOJOBBIX KJIETOK — raMer (CIepMaTo30U/l, SIMIEKIeTKa) — crepMaroreHe3 u oBoreHe3. OCOOEHHOCTU CTPOEHUS
ANIEKIETOK U ciepMaTo30u10B. OmnonoTBopenue. [laprenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). DMOpHOHAIBHOE pa3BUTHE (AMOpUOTeHe3). DTalbl YMOPUOHATIBLHOTO PA3BUTUA Y
MO3BOHOYHBIX  JKMBOTHBIX:  JpoOOJICHHE, TacTpyisiuusa, opraHoreHe3. IloctamOpuoHanmbHOE — pa3BuUTHE.  THIIBI
MOCTAMOPUOHATILHOTO PA3BUTHS: MpsIMOE, HempsiMoe (JTUYMHOYHOE). BrusiHue

cpenbl Ha pa3BUTHUE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKAEHHBIE YPOJICTBA.
Pocrt u pa3Butue pacrennii. OHTOreHe3 HBETKOBOTO PACTEHUS: CTPOCHUE CEMEHU, CTAIUN PA3BUTHA.
Jlemoncmpayuu:

Tabmuplr 1 cxembl: «DOpMBI Pa3MHOKEHHSI OpPraHu3MOB», «JIBOITHOE OIUIONOTBOPEHHUE Y IIBETKOBBIX PACTEHUNY,
«BereraTuBHOE pa3sMHOXKEHHE pacTeHU», «/lenenune knetkn Oakrepuit», «CTpoeHHME NOJOBBIX KIIETOKY,

«Ctpoenue xpomocoMbl», «Kietounsiit iukn», « Permmukanus JJTHK», «Muto3y,

«Meito3», «lIIpsmMoe u Henpsimoe pa3BuTHUE», «['ameToreHe3 y MIICKOMMUTAIOMMX M 4YejdoBeka», «OCHOBHBIE CTaJIUU
OHTOT'€HE3a».

O6opynoBaHue: MUKPOCKOIN, MHUKporpernapaTsl «CrepMaTo30Uibl MJIEKOTUTAIOMICTO», «SIMIEKIeTKAa MIIEKOUTAIONIET0Y,
«KapruoknHe3 B KIIETKax KOpEIIKa JIYKa», MarHuTHas MoJelb-anruinkanus «Jlenenune xierkm», moxens JIHK, monens
MeTadazHoil XpOMOCOMBI.

Jlabopamopnusie u npakmuueckue padomol:

Jlabopatopnas padota Ne 3. «HaGmronenue MuTo3a B KJIETKax KOHUYMKA KOPEIIKA JTyKa Ha TOTOBBIX MUKPOIIPENaparax.



JlaGoparopnas padora Ne 4. «M3ydeHne CTpOCHUS MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpEIapaTax.
Tema 6. HaciiencTBEHHOCTh U K3MEHYHBOCTH OPTaHU3MOB.

[Ipenmer u 3amaum reHeTWkH. VcTopus pa3BUTHS TeHETHKUA. Poib IUTOIOTMH W 3MOPHOJIIOTMH B CTAaHOBJICHUU TCHETHKHU.
Bxnag poccumiickux u 3apyOSKHBIX YYEHBIX B Pa3BUTHE TEHETUKH. METOAbl TEHETUKH (THOPUIOIOTUYECKUM,
UTOTEHETUYECKUM, MOJIEKYJIIpHO-TeHeTUYeCcKkuil). OCHOBHbIE T€HETHYEeCKHWE TOHATHS. [eHeTudeckas CUMBOJIMKA,
UCIIOJb3yEMast B CXEMaX CKPEIIMBAHU.

3aKOHOMEPHOCTH HAacJIeJOBaHUsl TNPU3HAKOB, ycTaHoOBIEeHHble [. MenaeneM. MoHOrHOpUAHOE CKpelMBaHUE. 3aKOH
eanHoo0pa3us THOPUJIOB MepBOro nokojaeHus. [IpaBuino 1oMuHUPOBaHUS. 3aKOH paclISIICHUs] TPU3HAKOB. [ MTIOTE3a YNCTOTHI
ramert. [lonHOe 1 HEeMmoIHOE TOMUHUPOBAHUE.

JluruOpuaHOe CKpelniuBaHue. 3aKOH HE3aBHCHUMOIO HACJICJAOBaHHS IPU3HAKOB. I[MTOreHeTHMYEeCKHUE OCHOBBI JUTHOPHUIHOTO
CKpeIIUBaHus. AHAIM3UPYIOIIee CKpemuBanue. Mcnoap30BaHre aHAM3UPYIONMIETO CKPEITUBAHUS JIJIs ONIPEICICHUS TCHOTHIIA
ocoO0mu.

CuermieHHOE HaclieoBaHUE Mpu3HaKoB. Pabora T. Moprana no cuenjieHHOMY HacieAOBaHHIO reHoB. Hapymienue cuernenus
T€HOB B PE3YJIBTAaTe KPOCCUHIOBEPA.

XpoMOCOMHas TEOpHUs HACJIEACTBEHHOCTH. | €eHETUUECKHUE KapThl.

['eneTnka moia. XpoMOCOMHOE OIpeneseHre noja. AyToCOMbl U TMOJOBbIE XPOMOCOMBI. [ OMOTaMeTHbIE M TeTepOoraMeTHBIE
opranu3Mbl. HacienoBaHnue mpu3HAKOB, CIETIIICHHBIX C ITOJIOM.

N3MenunBOoCTh. BuHabl W3MEHUMBOCTH: HEHACIECACTBEHHAs W HACIEACTBEHHas. Ponb cpeapl B HEHACIEICTBEHHOU
M3MEHUYMBOCTU. XapaKTePUCTUKA MOAUPUKAIIMOHHON M3MEHUMBOCTU. BapualmoHHbIN psll ¥ BapualmoHHas kpuBasi. Hopma
peaknuu mpu3Haka. KomudecTBEHHbIE M KauyeCTBEHHBbIC MPU3HAKU M WX HOpMa peakiuu. CBOMCTBA MOAM(PUKAIMOHHOM
V3MEHYHUBOCTH.

HacnenctBenHasi, Wiy TeHOTUIMYECKAs, ”3BMEHUMBOCTh. KoMOMHATHBHAS N3MEHYMBOCTh. Meii03 U MOJIOBOM MPOIecC — OCHOBA
KOMOMHATUBHOM WM3MEHUYMBOCTH. MyTallMOHHAas W3MEHYUBOCTh. Kilaccudukaius MyTanuid: TEHHBIE, XPOMOCOMHEIE,
reHoMmHble. YacTtoTa W mnpuuuMHbl MyTanuil. MyTtareHHble (akTopbl. 3aKOH TOMOJIOTMYECKHX PSJIOB B HACJIEICTBEHHOMN
n3MeHunBocty H. M. BaBuiosa.

BHeﬂI[epHaﬁ HaCJICACTBCHHOCTb N1 UI3MCHYHUBOCTB.



['eneTuka 4egoBeKa. KapI/IOTI/Il'[ yestoBeka. OCHOBHBIC MCTOABI TCHCTHUKH YCJIOBCKA. I‘GHC&JIOFI/ILICCKI/If/'I, 6J]H3HCHOBI)II>1,
HHTOFGHGTH‘ICCKHﬁ, 6HOXHMquCKHﬁ, MOJIGKYJ'I?IpHO-FCHCTI/I‘ICCKPIﬁ. COBpCMCHHOG OIIPCACIICHUC T'CHOTHUIIA: ITOJTHOI'CHOMHOC
CCKBCHHUPOBAHUC, T'CHOTHUIIMPOBAHHC, B TOM YHCJIC C IIOMOIIBIO HHP-aHaJ]I/IBa. HaCJICI[CTBeHHble 3a00JIcBaHUS YCJIOBEKA:
I'CHHBIC 6OJ'I€3HI/I, 0oJIe3HU C HaCHe,HCTBeHHOﬁ npeapacIiioaOKCHHOCTBIO, XPOMOCOMHBIC oonesnn. Comatudueckue U
ICHCPATUBHBLIC MYyTAllUU. CTBOJIOBBIC KJIETKH. HpI/IHHHHLI 300POBOI0 06pa3a KHN3HH, TMAaIrHOCTHUKH, HpO(i)I/IJ'IaKTI/IKI/I n JICUCHUA
TCHETUYECKUX OOJIe3HEH. MC,Z[I/IKO-FGHGTI/I‘IGCKOC KOHCYJIBTUPOBAHHUC. 3HaueHUE MGIII/IHHHCKOﬁ I'CHCTUKHU B MPCAOTBPALLICHUN U
JIEYEHUU T'eHETUUECKUX 3a00IeBaHUH YeI0BEKa.

Jlemoncmpayuu:
[Toptpetsl: I. Mennens, T. Mopran, I'. ne ®pu3s, C. C. UerBepukos, H. B. Tumodeer-Pecorckuii, H. 1. BaBuios.

Tabmuubl U cxembl: «MOHOTHOPUIHOE CKPEUIMBAHUE M €ro IUTOTCHETHYEeCKass OCHOBa», «3aKOH paCILICIJICHUS U €ro
UTOTC€HETUYECKAsl OCHOBA», «3aKOH YHCTOTHI TaMeT», «JurubpuaHoe CKpenmBaHuey,

«IIuTOIIOrN4eCKIE OCHOBBI OUTUOPUIHOTO  CKpeuuBaHus», «Mekosy,
«B3auMonencTBre aJuIeIbHBIX TEHOBY, «l'eHeTHYECKME  KapThIPACTEHUU,

YKUBOTHBIX U Y€JIOBEKa», «[ eHeTHKa moia», «3aKOHOMEPHOCTH HACJIEI0BAHUS, CLIEITIEHHOTO € MOJI0M», «KapuoTuIbl yeoBeka
U )KUBOTHBIX», «Buapl nameHunBoctn», «MonudukanmonHas n3MeHUYUBOCThY», «HacnenoBanue pesyc- dakropa», «l eHeTrnka
IpyIn KpoBu», « MyTalimoHHast U3MEHYHUBOCTD).

OOopynoBaHue:  MoAeNU-alIUIMKauuu  «MOHOTHOpPHUIHOE CKPEILIMBAHUE,

«Henonmnoe nomuHupoBaHuey, «Iurubpuanoe  ckpemmuBanue», «llepekpéct xpoMocom», MHUKPOCKOT U
MUKponpenapar «/Ipo3oduia» (Hopma, MyTaiuu GOpMbI KPBUTLEB U OKPACKH Tena), repbapuit «'opox moceBHOMW.

Jlabopamopnuvie u npakmuueckue padomul:

Jlaboparopnas pabora Ne 5. «3ydeHue pe3ynbraToB MOHOTMOPHIHOIO W JUTHOPUIIHOTO CKPEUIMBAHUSA Yy JPO30QUIIbl Ha
TOTOBBIX MUKpOTIpEnaparaxy.

JlabopatopHast pabora Ne 6. «UM3yuenue MomuUKaMOHHOW W3MEHYMBOCTH, TOCTPOCHHUE BAPUAIIMOHHOTO psila H
BApUALMOHHOW KPUBOWY.

JlaGoparopnas pabora Ne 7. « AHanu3 MyTanuil y 1po30¢huiibl Ha TOTOBBIX MUKPOTIpEaparaxy.

[Ipaktuueckas  pabota Ne 2. «CocraBinenue u aHau3 POZIOCIIOBHBIX YEIIOBEKAY.



Tema 7. Cesnexkuus oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekiusg Kak Hayka M TMPOLECC. 3apOXKICHHUE CENeKIMU W JaoMectukanus. Yuenue H. M. BaBuioBa o 1eHTpax
MPOUCXOXKJICHUSI U MHOTOOOpa3usi KyJIbTYpHbIX pacTeHuud. LIeHTphl MpouCXOXKAEHUS JOMalIHUX *KUBOTHBIX. COpT, mopona,
IITAMM.

CoBpeMeHHbIE METONIbl CeJIeKIIMU. MaccoBbIi M WHIWBUIYAIbHBIA OTOOpPHI B CENEKIIMH PACTEHUM M KUBOTHBIX. OleHKa
aKCTEphepa. brauszkopoacTBeHHOE cKkpelBanue — MHOpUAUHT. Yuctas munust. CKkpemuBaHue YUCThIX JUHUH. [eTeposuc, nim
rubpuaHas cuwia. HeponactBeHHoe ckpeniuBanue — aytOpuauHr. OtnanénHas rubpuausanus u e€ ycnexu. MckyccTBeHHBIM
MyTareHe3 1 nojgy4eHue MoJUIIon10B. JJoCTHKEHUS CeNEKIMU PACTEHUH, S)KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus kak orpacib Npou3BOACTBAa. [eHHas mHXKeHepus. Jtamnbl co3nanus pekomOuHanTHoW JIHK m TpancreHHbIx
oprann3MoB. Kiterounass unnxeHepus. Knetounele KynbTypbl. MHUKpPOKIOHAIBHOE pa3MHOXKEHHE pacTeHud. KinoHupoBanue
BBICOKOITPOJYKTUBHBIX CEJIbCKOXO3IMCTBEHHBIX OPraHU3MOB. DKOJIOTMYECKUE U 3THYecKue mpodaembl. MO — renernuecku
MOJIU(DPHUIIIPOBAHHBIE OPTAHU3MBI.

Jlemoncmpayuu.
[Toprpetsr: H. W. BaBuiios, U. B. Muuypus, I. /I. Kapneuenko, M. ®. 11BaHOB.

Tabmuiel 1 cxembl: kapta «lIeHTpBl MPOUCXOXKACHUS W MHOTO0Opas3usi KyJAbTYpPHBIX pacTeHuil», «llopombl momanrHux
KUBOTHBIX», «CopTa KyIbTypHBIX pacTeHui», «Otaanéunas rudpuauszainus», «Padotsl akagemruka M. @. MBanoBay,

«JTomumnongusy, «O0BEKTbl OMOTEXHOJIOTUNY, «KIETOUHbIe KYIbTypbl U KJIOHHpOBaHUE», «KOHCTpyHpoBaHME U MEPEHOC
T€HOB, XPOMOCOM.

O0opynoBaHue: MyJSDKA —TUIOOB W KOPHEIUIOAOB JUKUX (GOpM M KYJIBTYpHBIX COPTOB pacTeHUid, TepOapuii
«CenbCKOX035ICTBEHHBIE PACTCHUSY.

JlaGoparopHbie U MPAKTUUYECKUE pAOOTHI:

Okckypcusi «OCHOBHBIE METO/IBI U IOCTHXKEHUSI CEJIEKIIUU PACTEHUN U )KUBOTHBIX (HA CEJIEKIIMOHHYIO CTaHIIMIO, TIJIEMEHHYIO
dbepMy, COPTOUCTIHITATENHHBIA YIACTOK, B TEIUTMYHOE XO3SIMCTBO, Ja00OPaTOPHIO arpOyHUBEPCUTETA UIIH HAYYHOTO IIEHTPA)».



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBLI 11O BUOJIOT'MA HA BA3OBOM YPOBHE
CPEJHET'O OBHIEI'O OBPA30OBAHUA

Cornacao ®I'OC COO, ycranapnuBaroTcst TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS 00y4alolMMUCS [IPOTpaMM CPEIHETO 001Iero
00pa3zoBaHus: THIHOCTHBIM, METAIIPEAMETHBIM U TIPEIMETHBIM.

JIMHHOCTHDBIE PE3VYJIBTATBI

B cTpyKType IMUHOCTHBIX PE3YyIbTaTOB OCBOEHHUS IpeaMeTa «buoaorusy BbIIEIEHBI CIEAYIOUE COCTABISIIONINE: OCO3HAHNE
O0O0y4arOUIMMHCST POCCUICKOM TIpa)XTaHCKOM MJIEHTUYHOCTM — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSTEIBHOCTH U
CaMOOIPEEIICHUIO, HAIMYMEe MOTHBAllMM K OOYYEHHIO OMOJIOTHH, LEJIEHANpPaBIECHHOE PAa3BUTHE BHYTPEHHUX YOEKJIECHUM
JUYHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEM M UCTOPUUECKHUX TPaJULMI pa3BUTHS OMOJIOIMUYECKOTO 3HAHUS, TOTOBHOCTb U
CIOCOOHOCTh O0YYaIOLIUXCSl PYKOBOJCTBOBATHCS B CBOEH JI€ATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH, MPUCYIIIUMH
CUCTEME OMOJIOTMYECKOTO 00pa30BaHUs, HAJIUYME HKOJIOIMYECKOTO MPaBOCO3HAHHUSA, CIIOCOOHOCTU CTaBUTh LIEJIU U CTPOUTH
KU3HEHHBIEC TUUIaHBbI.

JIn4HOCTHBIE pe3yibTaThl OCBOEHUA TMpenaMera «bHUONOTHsS» JOCTUTAIOTCS B EIMHCTBE Y4Y€OHOW M BOCIHUTATEIHHOM
JEATEIbHOCTH B COOTBETCTBUM C TPAJAUIMOHHBIMU POCCUUCKUMHU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMU U JTYXOBHO-
HPABCTBEHHBIMU I[EHHOCTSMH, MPUHITHIMU B OOIIECTBE MpaBUJIaMU W HOPMaMH TOBEICHUS M CIOCOOCTBYIOT Mpolieccam
CaMOIIO3HAHUs, CAMOBOCIIMTAHUS U CaMOPA3BUTHS, PA3BUTUs BHYTPEHHEW MO3ULMHU JIMYHOCTH, MATPUOTU3MA, YBAKECHUS K
3aKOHY U TPABOMOPSJKY, YEJIOBEKYy Tpyda M CTaplieMy IOKOJEHUI0, B3aUMHOIO YBa)KEHUs, OCpEKHOTO OTHOIICHUS K
KYJIbTYPHOMY HACJIEIUI0 M TPaauLMsM MHOTOHAIIMOHAJbHOro Hapoga Poccuiickonn ®enepanuu, Opupone U OKPYKarOUIEH
cpene.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUSI ydeOHOro mpenMera «buomorus» MOMKHBI OTpa)xarb TOTOBHOCTb M CIOCOOHOCTH
00y4Jaromuxcsi pyKoBOJICTBOBATHCS C(POPMUPOBAHHON BHYTPEHHEH MO3UIMEN JIMUHOCTH, CUCTEMON IIEHHOCTHBIX OPUEHTAIINH,
MO3UTUBHBIX BHYTPEHHUX YOEXKIEHUM, COOTBETCTBYIOIINX TPAJIUIIMOHHBIM IIEHHOCTSIM POCCHIMCKOTO OOIIECTBa, pACIIUPEHUE
YKU3HEHHOTO OITBITA U OMbITA ACATEIBHOCTH B MPOLIECCE peaanu3aliid OCHOBHBIX HAPABIECHUN BOCIUTATEIILHON AEATEIIBHOCTH,
B TOM YHUCJI€ B YACTHU:

1)  rpaxmaHCKOro BOCIUTAHHS:

c(hOpMHUPOBAHHOCTD TPAKIAHCKON MOZUIIMH 00YJAIOMIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCUHUCKOTO OOIIIECTRA;



OCO3HAHHUC CBOUX KOHCTUTYIIHMOHHBIX IIPAB U O6H3aHHOCT€ﬁ, YBAKCHHUC 3dKOHA U IIPABOIIOPAAKA,

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JAEATEIBHOCTH NPH CO3JAaHUM YYEOHBIX IIPOEKTOB, PELICHUH YYEOHBIX H
NI03HABAaTEJIbHBIX 33/1a4, BHIIOJTHEHUH OMOJIOTrMYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTD OMPEACIATH COOCTBEHHYIO MO3UIIMIO 110 OTHOUICHHIO K SIBICHUSIM COBPEMEHHOM JKU3HHU U OOBSICHSTH €€;

YMCHUC YUUTHIBATH B CBOUX I[CﬁCTBPI?IX H€O6XOI[I/IMOCTB KOHCTPYKTHBHOTIO BBaHMOHeﬁCTBHH HIOHCﬁ C pa3HbIMH Y6C>KI[CHI/I$IMI/I,
KYJIBTYPHBIMH CHHOCTAMH U COLITUAJIBHBIM ITOJIOKCHUCM

TOTOBHOCTb K COTPYJHHYECTBY B IPOIECCE COBMECTHOTO BBHINIOJHCHHS yYeOHBIX, MO3HABATCIBHBIX M HCCIICIOBATEIHCKUX
3a/lad, yBXHUTEIHHOTO OTHOIICHWS K MHCHHIO OINMMOHEHTOB MPH OOCYXICHUHM CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO
COZIep KaHUS;

TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOU IESATEIBHOCTH;
2)  MaTPUOTUYECKOTO BOCTIMTAHUS:

Cc(hOpPMUPOBAHHOCTh POCCHUMCKOM TPAXTAHCKOW HAEHTHYHOCTH, MATPUOTH3MA, YBAXKEHUS K CBOEMY HApOJy, 4YyBCTBa
OTBETCTBEHHOCTH nepesn PoauHOM, rOpIOCTH 3a CBOM Kpau, CBOK PomuHy, CBOM S3bIK U KYJIBTYPY, IPOLUIOE U HACTOSILIEE
MHOTOHAllMOHAJIBHOTO Hapoja Poccuu; HEHHOCTHOE OTHOLIEHHWE K MPUPOAHOMY HACICAWIO W ITAMSATHUKAM IIPUPOIBI,
nocTtxkeHusiM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYAE COCOOHOCTh OLEHMBATh BKJIAJ POCCHUICKUX YUEHBIX
B CTAHOBJICHHE U Pa3BUTHE OMOJIOTHH, TOHUMAHUS 3HAaYCHUS OUOJIOTHMHU B MO3HAHUM 3aKOHOB MPUPOBI, B )KHU3HU YEJIOBEKA U
COBPEMEHHOTO 00IIECTBA;

ujeitHas yoex1EHHOCTh, TOTOBHOCTH K CITYKEHUIO0 U 3amuTe OTeduecTBa, OTBETCTBEHHOCTD 3a €0 Cyb0Y;
3)  IyXOBHO-HPABCTBEHHOTO BOCITUTAHHMS:

OCO3HAHUE JIYXOBHBIX IICHHOCTEH POCCUHCKOTO Hapoaa; CcHOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, H3THYECKOTO
MMOBEACHUS

CIIOCOOHOCTD OLICHUBATh CUTYALMIO U MPUHUMATh OCO3HAHHbBIE PEUIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI
Y LIEHHOCTH;

OCO3HAHWE JIMYHOTO BKJIAJa B TOCTPOCHHUE YCTOMYMUBOTO OyIyIIEro;



OTBCTCTBCHHOC OTHOIICHHNC K CBOUM POAUTCIIAM, CO3OJAHHIO CCMbU Hd OCHOBC OCO3HAHHOTO IIPHHATHA HCHHOCTGﬁ CEMEHHOM
JKU3HU B COOTBECTCTBHUH C TPpAIUTIHUAMHU HAPOIOB POCCI/II/I;

4) OCTCTUYCCKOI'O BOCIIUTaHH .

9CTCTHYCCKOC OTHOMICHHWC K MHUPY, BKIKO4YAA OSCTCTHKY 6BITa, HAay4YHOTO M TCXHHUYCCKOIO TBOPUYCCTBA, CIIOpTA4, TpPYylad,
O6HIGCTB€HHI>IX OTHOHICHPII)'I;

ITIOHMMAaHHEC S5MOIIMOHAJIBHOTI'O BOBHCﬁCTBHH JKUBOU IMpupoabl 1 eé HCHHOCTHU,; TOTOBHOCTb K CaMOBBIPAXKCHHIO B PA3HBIX BHAAX
HCKYCCTBa, CTPCMIICHUC IIPOABJIATH KaU4CCTBA TBOp‘IGCKOﬁ JINYHOCTH,

5)  ¢wusuueckoro BocmuTaHUS, (OPMUPOBAHMS KYJIBTYphl 3I0POBbS M SMOIMOHAILHOTO ONAaronojy4us MOHUMAaHHE |
peanuzanus 310poBoro M 0e30macHOro olpasza Ku3HH (370pOBOE MUTAHUE, COOMIONCHUE TUTUEHUYECKUX MPABUII U HOPM,
cOaTaHCUPOBAHHBIN PEXKUM 3aHATAW W OTHBIXa, peryispHas (Qu3nyeckas aKTUBHOCTH), OCPEKHOTO, OTBETCTBEHHOTO W
KOMIIETEHTHOTO OTHOIIECHHSI K COOCTBEHHOMY (DM3MYECKOMY MU TICUXMYECKOMY 3I0POBBIO; TMOHUMAHUE IIEHHOCTU MpaBUII
WHIMBUIYaIbHOTO W KOJUICKTUBHOTO OE€30ITaCHOTO TIOBEICHUS B CHTYAIUSAX, YTPOXKAIOIINUX 3I0POBBI0 M KU3HH JFONCH;
0CO3HAHUE MOCJEICTBUM U HETIPUSATHS BPEIHBIX IPUBBIUEK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KypEHUS );

6)  TpyIOBOro BOCIHTAHU:

TOTOBHOCTb K Tpydy, OCO3HAHHUC ILICHHOCTH MACTCPCTBA, prI[OJ'IIO6I/IC; TOTOBHOCTH K aKTUBHOM ACATCIBbHOCTHU
TEXHOJIOTUYECKOM )51 COI_[I/IaHBHOﬁ HaITpaBJICHHOCTH, CIIOCOOHOCTH HWHUOHUWUPOBATh, IINIAHUPOBATL U CaAMOCTOATCIIBHO
BBIIIOJIHATD TaKYIO ACATCIBbHOCTD,

WHTEpPEC K pa3InyHbIM cdepaM MpoPecCHOHATBHOM NEITeNTbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oymaymien
npodeccuu 1 pean3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHbL;

TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHHIO Ha MPOTSKCHUN BCCH KU3HM,
7)  DKOJOrHMYeCKOTO BOCITHUTAHUSI:
IKOJIOTHUYECKH 11EJIeCO00pa3HOe OTHOIICHHE K MPUPOIE KaK HCTOYHUKY )KU3HU Ha 3eMile, OCHOBE €€ CYIIIeCTBOBAHHS;

MOBBILICHHE YPOBHS 3KOJOTHYECKON KYJBTYphl: MPUOOPETEHHE OIbITa TUIAHUPOBAHUSA MOCTYIKOB M OIIEHKH UX BO3MOMKHBIX
HOCJIEACTBUM ISl OKpYXKAIOIIe Cpeibl;



0CO3HaHHUE II100aILHOTO XapaKTepa 3KOJIOTHYCCKUX HpO6JIeM u HYTCﬁ HX PCIICHHA,

CIIOCOOHOCTD MCIOJIB30BaTh MPUOOPETAEMbIE MPU U3yUEeHUU OUOJIOTUN 3HAHUS U YMEHUS IIPU PEIICHUHU TPOoOIeM, CBI3aHHBIX C
palMoHAIBHBIM TPUPOJIONIONIE30BAaHUEM (COONIOZICHHE TpaBWII TIOBEACHUS B MPHUPOIE, HANPABICHHBIX HA COXpaHEHHUE
paBHOBECHS B 9KOCUCTEMAaX, OXpaHy BHUJIOB, SKOCUCTEM, OHOC]ephl);

aKTUBHOE HEMpUSATUE JEHUCTBUN, NPUHOCSIIMX BpEJ OKpYXKalolled NPUPOAHONM Cpele, YMEHUE MPOrHO3UPOBATH
HEOJIarOMPHUATHBIC SKOJIOTHUCCKUE TTOCIIECTBUS MPEANPUHUMAEMBIX TCUCTBUI U MMPEAOTBPAIIaTh UX;

HaJIMUUC Pa3BUTOIO ISKOJIOTHMYCCKOIO MbBINIJICHUA, AKOJIOTIYE€CKOM KYJIbTYpPBI, OIIbITa JOCATCIIBHOCTHU AKOJIOTUYECKOM
HaIpaBJICHHOCTH, YMCHHA PYKOBOJACTBOBATLCSA HWMHU B HOSH&B&TCHBHOﬁ, KOMMyHPIKEITPIBHOfI u COHH&HBHOﬁ ITPAaKTHKC,
I'OTOBHOCTH K Y4HAaCTHIO B HpaKTHqCCKOﬁ ACATCIIBHOCTH AKOJIOTUYECKOM HaIIPpaBJICHHOCTH,

8) [IEHHOCTH HAYYHOTO ITO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS HAayKM U OOILIECTBEHHOMU
IPAKTUKH, OCHOBAHHOI'O HA UAJIOTe KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B NOJUKYIBTYPHOM MUDE;

COBCPHICHCTBOBAHUC SI3BIKOBOM U YHUTATEIbCKOM KYJIBTYPBI KaK CpCACTBa B3aHMOI[efICTBHH MCXKAY JIIOAbMHU W IIO3HAHUS MHPA,

MOHUMaHUE crienu(uKu OMOJIOTUM KaK HAYyKH, OCO3HAHUA €€ poyid B (DOPMHUPOBAHUU PAIMOHATHHOTO HAYYHOTO MBIIUICHHUS,
CO3/IaHUM LIEIOCTHOTO MPEACTABICHUS 00 OKPYKaIOIIEM MUPE KaK O €AMHCTBE MPUPOJIbI, YEIOBEKAa U O0ILIECTBA, B TO3HAHUU
MPUPOIHBIX 3aKOHOMEPHOCTEH U pelIeHUH Mpo0JieM COXpaHEHUs! TPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYUMOCTH OMOJIOTMH JJIsl COBPEMEHHOM IIUBWIIM3ALIMK: 00ECIIEYEHUS HOBOTO YPOBHS Pa3BUTHUS MEIUIIVHBI,
CO3/IaHKE TIEPCIIEKTUBHBIX OMOTEXHOJIOTHIA, CITIOCOOHBIX peliaTh peCypCcHbIC MPOOIEMbI PA3BUTHS YEJIOBEUECTBA, ITOUCKA MyTen
BBIXOJa M3 IIOOQJIBHBIX SKOJIOTHYECKUX MPOOJIeM M OOecleueHUs] Mepexojla K YCTOWYMBOMY Pa3BUTHIO, PallMOHAILHOMY
UCITIOJIb30BAHUIO TIPUPOJIHBIX PECYPCOB U (HOPMHUPOBAHUIO HOBBIX CTAH/IAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B IMOJIYYCHUU OHMOJIOTHYCCKUX 3HAHWHA B IIEJISAX TOBBIMICHUS OOIIEH KyJIbTYphI, €CTECTBEHHO-HAYYHOMN
TPaMOTHOCTH, KaK COCTAaBHOW 4acTH (P)YHKITMOHAIBHON TPaMOTHOCTH 00yJaromuxcsi, GopMupyemMoit nmpu nu3y4eHur OUOIOTu;

IMNOHMMAHHC CYIITHOCTHU METOAOB IMO3HAHUS, UCITOJIL3YEMEBIX B €CTCCTBCHHBIX HAyKax, CITOCOOHOCTH MCHOJIL30BaTh IMOJIy4acMBbIC
3HaHUsA OJIA aHaJIm3a U OOBSICHEHHS SBICHUI OKPYKaromero Mupa u IHIpoucCxXoaialiux B HEM HBMGHGHHﬁ, YMCHHUC NACJIATh
000CHOBAHHBIE 3aKJIIOUYEHHS HA OCHOBE HAay4YHBIX q)aKTOB N UMCIOIHUXCS JaHHBIX C LECJIbIO ITOJTYUYCHUSA JOCTOBEPHBIX BEIBOAOB,



CIIOCOOHOCTh CaMOCTOSITEILHO HCITOJIB30BaTh OWOJOTHYECKHE 3HAHUS IJA PCIICHUA HpO6JIeM B PCAJIbHBIX KU3HCHHBIX
CUTyalluAX

OCO3HAaHHUC LCHHOCTH HaquOﬁ ACATCIBHOCTH, TOTOBHOCTDb OCYIICCTBILATH IIPOCKTHYIO WM HCCICAOBATCIBCKYIO NCATCIIbBHOCTD
WHAWBUIYAJIbHO U B I'PYIIIIC,

TOTOBHOCTB M CITOCOOHOCTB K HCIIPCPBIBHOMY O6pa3OBaHI/IIO 151 CaMOO6p8,30BaHI/II-O, K aKTUBHOMY ITOJIYYCHHIO HOBBIX 3HAHUU 110
OMOJIOTHH B COOTBETCTBUHM C JKU3HECHHBIMH HOTpe6HOCT$IMI/I.

METAIIPEIMETHBIE PE3YJIGTATBI

MertanpenMeTHbie pe3ysbTaThl OCBOCHMS y4eOHOro rmnpeamera «buoNorHsy BKIIOYAIOT: 3HAYUMbIEC JJI1 (POPMHUPOBAHMUS
MHUPOBO33pPEHUS 00YUAIOIINXCSI MEXKIUCIUILIMHAPHBIE (MEKIIPEIMETHbBIC) 00IIeHAYYHBIC TTOHATHUS, OTPaKaIOIIUE 11EJIOCTHOCTh
HAayYHOW KapTUHBI MUpa W CHeUU(pUKYy METOJOB MO3HAHMUSI, UCIOIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, PHEPIHUS,
SBJICHUE, TIPOIECC, CHUCTeMa, HAy4yHBIM (aKT, MPUHIUI, THUIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIIEIOBaHHUE,
HaONIOICHUE, U3MEpPEHue, HJKCIEPUMEHT U  JAPYruX), YyHUBEpCcalibHble ydeOHble JeHCTBHUS  (IIO3HABaTEJbHEIE,
KOMMYHUKATUBHbBIC, PETYIATUBHBIC), oOecreuynBaromme (opMupoBaHue (yHKIIMOHATIBHOM TPaMOTHOCTH W COIMAIbHOU
KOMITETEHIIMH 00yYaronuxcs, ClIoOCOOHOCTh 00yYaroMXcs  MCMOJIb30BaTh OCBOECHHBIE MEKIUCUUILUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC YUEeOHBIE ICHCTBUSI B TIO3HABATEILHOM M COLIMAIBLHOM MPAKTHUKE.

MeTtanpeaMeTHbIE pe3ysIbTaThl 0CBOSHHUS MPOTPAMMBI CPEIHETO OOIIET0 00pa30BaHUS JOKHBI OTPAXKaTh:
OBnajieHre YHUBEPCATbHBIMU YUCOHBIMH TTO3HABATEIILHBIMU JCHCTBUSIMU:

1)  0©a30Bblc JIOTUYECKHE ACHCTBUA:

CaMOCTOSITENIEHO (POPMYIIMPOBATH U aKTYaIM3UPOBATh MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTHYECKOTO MBINUICHUS (aHalu3a, CUHTE3a, CPaBHEHUA, KIacCHU(UKAIIH,
0000111eHMsT), PACKPBIBATH CMBICII OMOJIOTMYECKUX MOHSITHH (BBLACNATH UX XapaKTEpHbIE MPU3HAKHU, YCTAHABIMBATH CBSA3HU C
JPYTUMU TOHATHSIMHU);

ONpCACIIAThL HCIIN ACATCILHOCTH, 3aaBasd MapaMCTpbl U KPUTCPUU UX OOCTHIKCHHA, COOTHOCHUTL PE3YJIbTAaThl ACATCIBHOCTH C
IIOCTABJICHHBIMU LI CIISIMU,

UCITIOJIb30BaTh OMOIOTUYECKUE TIOHSTHS 17151 00BsICHEHUS (DAKTOB U SIBJICHHUM KUBOW TTPUPOJIBI;



CTPOUTDH JOTHUYICCKUC PACCYKACHUA (I/IHI[YKTI/IBHI)IC, ACOAYKTUBHBIC, I10 aHaJ'IOFI/II/I), BBIABJIATH 3dKOHOMCPHOCTH U IIPOTUBOPCUNA
B paCCMAaTpuBACMBIX SBJICHHUAX, q)OpMy.]IHpOBaTB BBIBOJbBI U 3aKJITOUYCHU A,

IIPUMEHATb CXEMHO-MOJEIBHBIC CPEACTBA JUIA IIPEACTABICHHUS CYIIECTBEHHBIX CBA3€H M OTHOLICHUH B U3Yy4YaeMbIX
OMONOTUYECKUX O0BEKTAX, a TAKKE  MPOTUBOPEUUN  Pa3HOTO poza, BBISIBICHHBIX B Pa3IMYHBIX
UH(GOPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh MJIaH peuIeHUs MPoOIeMbl C YIETOM aHaJIN3a UMEIOIIMXCSI MaTepPUATIbHBIX M HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPCKTHUBLI B ACATCIBHOCTHb, OLCHUBATL COOTBCTCTBUC PC3YIbTATOB LCIIIM, OLCHHBATH PHCKHU HOCHCI[CTBI/Iﬁ
ACATCIIBHOCTH, KOOPAWMHHUPOBATH u BBIITIOJIHATH pa60Ty B YCIOBHUAX  pCalIbHOIO, BUPTYaJIbHOTO u
KOM6I/IHI/IpOBaHHOI‘O B33PIMOI[CI?ICTBHH, pa3BHUBATb KPCATUBHOC MBIIIJICHUC ITPH PCIICHUH JKU3HCHHBIX HpO6J'I€M.

2)  0a3oBBIC UCCIEMOBATEIILCKHAC ACUCTBUS: BIIAJCTh HABBIKAMH yUEOHO-HCCIICOBATEILCKON M MPOCKTHOW JESTEILHOCTH,
HaBbIKAMHM DPAa3pelIeHUs] NpoOJeM, CHOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IIOMCKY METO/OB pPEIICHUs
NPaKTUYECKUX 33]1a4, TPUMEHEHUIO PA3IMYHBIX METOAOB IMO3HAHUS;

UCIOJIb30BaTh PA3JIMYHbIE BUABI JEATEIBHOCTU MO MOJIYYEHHIO HOBOTO 3HAHHUS, €r0 MHTEPIPETAlMU, MpeoOpa3oBaHUIO U
IPUMEHEHUIO B YUEOHBIX CUTYalUsIX, B TOM YHCIIE IPU CO3/IaHUN YYEOHBIX U COI[MATbHBIX IPOEKTOB;

dbopMupoBaTh HAYYHBIN TUI MBIIUICHUS, BlIaJeTh HAYYHON TEPMUHOJIOTHEN, KITFOUEBBIMU OHSATUSIMHU U METOJIAMH;
CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a/1a4M B 00pa30BaTEILHOMN ACATEILHOCTH U )KM3HEHHBIX CUTYAIUsX;

BBISIBJISITh TIPUYUHHO-CJIEACTBEHHBIE CBSI3M M AKTYAJIM3UPOBATh 3a7ady, BBIABUTATh THUIIOTE3Y €€ pEIICHUs, HaXOIUTh
apryMEHTHI IS JOKa3aTeIbCTBA CBOUX YTBEPKACHUM, 3a/1aBaTh IapaMETPhl U KPUTEPUHN PELICHUS;

AHAJIU3UPOBATL IIOJAYUYCHHBIC B XOAC PCIICHHA 3add4Hd PC3YJIbTAaTbl, KPHUTHYCCKH OLNCHHUBATL HUX JOCTOBCPHOCTD,
IMPOTHO3UPOBATHL HBMCHCHHC B HOBBIX YCIIOBUAX;

JlaBaTh OIEHKY HOBBIM CHUTYallUsM, OIICHUBATh MPUOOPETEHHBIN OMBIT; OCYIIECTBIAThH IEJICHANPABICHHBIM MOUCK TEPEeHOCca
CPE/ACTB U CIIOCOOOB JACHCTBUS B TPOPECCUOHAIBHYIO CPENY;

YMETH NICPCHOCUTD 3HAHHA B IIO3HABATCIIbHYIO U IPAKTHUYCCKYIO o0JracTu KN3HCOACATCIBbHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCTEH;



BBIABUT'ATh HOBBLIC HACH, IPCAJIArdaTb OPUTHUHAJBHBIC IIOAXOAbI WM PCIICHHA, CTABUTDH HpO6JI€MI>I H 3a1a4r, AOITyCKaromnuc
AJIBbTCPHATUBHBIC PCIICHUA.

3) pabora ¢ umHOpManueli:  OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHHKAX HHGOpMAIUKM (TEKCTe y4eOHOro Mmocoowms,
HAY9IHO-TIOMYJISIPHON JIUTepaType, OMOIIOTHUECKUX CIIOBAPSIX M CIPABOYHHKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE),
aHAIM3UPOBAaTh  WH(OOPMAIMIO Pa3IMYHBIX BHIOB M (OPM MPEACTABICHUS, KPUTUUCCKH OIICHHBATh €€ JOCTOBEPHOCTh U
HENPOTHBOPEUHNBOCTE;

dbopMyIMpoBaTh 3alpoChl W MPUMEHSTh pa3UYHbIe METOAbl TpPH IMOUCKE M OTOOpe OMOJOTUYECKON HH(pOpMaIUH,
HE0OXOIUMOM JJIs1 BHITOJIHEHHS YUEOHBIX 3a]1a4;

HpI/IO6p€TaTB OIIBIT HCIIOJBb30BAaHUA I/IH(bOpMaHI/IOHHO-KOMMYHI/IKaTI/IBHI)IX TCXHOJ’IOFI/Iﬁ, COBCPIICHCTBOBATL KYJIBTYPY
AKTUBHOTO MCITOJIb30BAHUA PA3JIMYHBIX ITOUCKOBBIX CUCTCM,

CaMOCTOSITEJIbHO BbIOMpaTh ONTUMAJIbHYIO (OpMY TMpencTaBiIeHUs OHOIOrMYecKol HHpopMmaluu (CXembl, TIpaduku,
JMarpaMMbl, TaOJULbI, PUCYHKH U IPYTOE);

UCIOJIb30BaTh HAYyUHBIM S3bIK B KaYECTBE CPEICTBa MpH padore ¢ OMojoruueckoil mHpopManueil: NpUMEeHITh XUMHUYECKHE,
¢u3nueckue W MaTreMaTUYeCKHe 3HakKh U CHUMBOJIbI, (opmysbl, abOpeBuaTypy, HOMEHKIATypy, HCIONb30BaThb U
IpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HAIVISIAHOCTH;

BJIaJICTh HABBIKAMU PACIIO3HABAHUS M 3aIIUTHI HH(DOpMAIHK, HHPOPMAIHOHHOM O€30IMaCHOCTH JTUYHOCTH.
OBnajieHre YHUBEPCAIbHBIMU KOMMYHHKATHBHBIMU IE€HCTBUSIMH:
1)  oOmenue:

OCYHICCTBILAT KOMMYHHKAIIMK BO BCCX Cd)ean JKU3HHU, AKTHUBHO Y4YaCTBOBAaTb B AHUAJIOIC HWJIM AHCKYCCHH IIO CYIICCTBY
06CY)KI[3€MOI>1 TCMBI (YMGHI/IC 3aJlaBaTh BOIIPOCHI, BLICKA3bIBATL CYKICHUA OTHOCUTCIIBHO BBIIIOJIHCHUA npezmaraeMoﬁ 3aga4du,
YUYUTLIBATE UHTCPECHI U COITIACOBAHHOCTD HOBI/II_II/Iﬁ APYIruX y4aCTHHUKOB JHAJIOra Ujin ,Z[I/ICKyCCI/II/I);

pacno3HaBaTh HeBepOAJIbHbIE CpE/CTBAa OOILIEHUS, TOHUMATh 3HAYEHUE COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS
KOH(JIUKTHBIX CUTyallui, YMETh CMST4aTh KOH(DPIUKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PaA3JIMUHBIMU CcHlocoO0aMu OOIIEHUS W B3aUMOJEHCTBUS, TOHHMMATh HAMEPEHUs [JPYTrux JIOACH, MPOSBISITH
YBAXUTEIHHOE OTHOIIIEHNE K COOCCETHUKY U B KOPPEKTHOU (hopMe GopMyTupOBaThH CBOU BO3PAKECHHSI;



paBBépHYTO " JIOTUYHO H3Jiararb CBOIO TOYKY 3PCHUA C UCIIOJIIb30BAHUCM A3BIKOBLIX CPCICTB.

2)  COBMECTHas ACATEILHOCTh: ITOHMMATh M WCIOJIh30BATh NPEHMYIIECTBA KOMAaHAHONW W WHAWBUIYAJIbHOH pabOTHI TpH
penieHnn OMOoJIOrMYecKor MpoOsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh NMPUMEHEHHS TPYNIOBBIX (OPM B3aUMOJCHCTBUS TPU
pelieHrny y4eOoHoM 3a1auu;

BBIOMpaTh TEMAaTHMKy W METOJbI COBMECTHBIX JEUCTBUH C y4ETOM OOIIMX HMHTEPECOB M BO3MOXKHOCTEH KaXJOro dYieHa
KOJIJICKTHBA;

IPUHUMATh L€ COBMECTHOM JIE€ATEIBHOCTH, OPIaHU30BBIBATE U KOOPAMHUPOBATH IEUCTBUS 110 €€ JOCTHKEHHUIO: COCTABIATh
IUIaH JIEWCTBUM, pacpeieNsiTh POIU C Y4ETOM MHEHUN YYaCTHUKOB, 00CYKJ1aTh pe3y/IbTaThl COBMECTHOW PabOThI;

OIICHUBATh Ka4€CTBO CBOET0 BKJIAJIa U KaXJA0TO yYaCTHUKA KOMaHbl B OOIIMIA pe3yJIbTar 10 pa3pabOTaHHBIM KPUTEPHUSIM;
IIpeJIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UJIEU C ITO3ULIUU HOBU3HBI, OPUTMHAIIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYHICCTBIIATE IMO3UTHBHOC CTPATCTHUYCCKOC ITOBCACHHC B PA3JIMYHBIX CUTYyAIUAX, IIPOABIIATH TBOPYCCTBO H B006pa)KeHI/Ie,
OBITH HMHHUIIMaTHUBHBIM.

OBnajicHUEe YHUBEPCATbHBIMHU PETYISTHBHBIMH JCHCTBUAMHU:
1)  camoopraHu3ays:
UCIIOJIb30BaTh OMOJIOTHYECKHE 3HAHUS /IS BBIBICHUS IPOOJIEM U MX PEIICHHUS B )KU3HECHHBIX U YIEOHBIX CUTYAIHSIX;

BbIOMpaTh Ha OCHOBE OMOJOIMYECKMX 3HAHUN IIEJIEBBIE M CMBICIIOBBIE YCTAHOBKM B CBOUX JEHCTBUSIX M IMOCTYIKax I10
OTHOUIEHUIO K KUBOW MPUPOJIE, CBOEMY 3[I0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIBHO OCYIICCTBIIATh IMO3HABATEIBHYIO JIESITCIBHOCTh, BBIABIATH NPOOJIEMBbI, CTaBUTh U (POpMyIHpOBaTh
COOCTBEHHBIC 3a/1a4l B 00pa30BaTEILHOMN ACATEILHOCTH U )KU3HEHHBIX CUTYAITUX;

CaMOCTOSITEJIBHO COCTABIIATH IUJIAH PEUICHHs] MPOOJIeMbl ¢ Yy4ETOM HMMEIOIIMXCS PECypCoB, COOCTBEHHBIX BO3MOXHOCTEU U
IIPEAIIOYTEHU;

AaBaTb OLICHKY HOBBIM CHUTYyallHsAM;

pacimupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH; AeaTh 0CO3HAHHBINA BEIOOD, apryMEHTUPOBATH €0,
OpaTh OTBETCTBEHHOCTh 3a PEILICHUE; OIEHUBATh MPUOOPETEHHBIN OIIbIT;



croco0cTBOBaTh (HOPMUPOBAHUIO U TIPOSBICHUIO MIUPOKON SPYIAULIMU B Pa3HBIX 00JACTAX 3HAHUMN, TOCTOSIHHO MOBBIIIATH CBOU
00pazoBaTebHBINA U KyJbTYPHBIH YPOBEHb.

2)  CaMOKOHTPOIIb:
JlaBaTh OIICHKY HOBBIM CHUTYAIlUsIM, BHOCHUTH KOPPEKTUBBI B JCSITEIBHOCTD, OIICHUBATh COOTBETCTBUE PE3Y/IBTATOB IICIIIM;

BJI1aACTh HaBbIKaMH MO3HAaBaTEIbHOMN pe(l)HeKCI/II/I KaK OCO3HaHHsA COBCPIIACMBbIX HeﬁCTBHﬁ U MBICJIUTCIIBHBIX ITPOLECCOB, UX
PEC3YIIBTATOB U OCHOBaHHﬁ, HCIIOJIb30BAaTh HpHéMBI pe(l)J'ICKCI/II/I M1 OOCHKH CUTyalluu, BLI60pa BCPHOTI'O PCUICHUSI,;

YMETh OLCHUBATL PUCKH U CBOCBPCMCHHO IIPUHUMATDL PCIICHUA 110 X CHUKCHUILO,
IIPUHUMATb MOTHBEI )51 APIryMCHTHI JAPYTHX IIpxu aHaAJIN3C PE3YyJIbTAaTOB ACATCIBHOCTH,

3)  npuHATHE CeOs M APYTUX: MPUHUMATD CeOs1, TOHMMAsi CBOM HETOCTATKU U JOCTOMHCTBA; NMPUHUMATh MOTHUBBI 151
apryMEHTBI JAPYTUX IpU aHalu3e  PE3yJIbTATOB ACATEIbHOCTH;IIPU3HABATE CBOE MIPABO M MPABO JAPYTUX HA OUIUOKH;

Pa3BUBATb CIIOCOOHOCTH MOHUMATh MHUDP C IIO3UIHH APYIOoTro YCIOBCKA.

[TPEJIMETHBIE PE3VJIbTATDBI

[IpenmetHble pe3ynbrarbl ocBoeHus nporpaMMmbl COO mo Ouonoruu Ha 0a30BOM YpPOBHE BKJIIOYAIOT cHelu(pUYecKue aJis
yuebHoro mnpenmera «buonorus» HaydyHble 3HAHHS, YMEHHUS U CIOCOOBI JEUCTBUN IO OCBOCHMIO, MHTEPIPETALUU HU
npeoOpa3zoBaHUIO 3HAHUM, BUJIbI ACSITEIBHOCTH 0 MOJIYYEHUIO HOBOTO 3HAHMS U IPUMEHEHUIO 3HAaHUI B Pa3IUYHBIX yUEOHBIX
CUTYallUsIX, & TAKXKE B PealbHBIX KU3HEHHBIX CUTyalUsAX, CBA3AHHBIX ¢ Ouosiorveil. B mporpamme npeaMeTHble pe3ysbTaThl
IPEJCTaBIICHBI 110 ToJjaM 00y4EHHS.

[IpenmeTHbIe pe3yabTaThl OCBOCHHS yueOHoro npeameta «buonorus» B 10 kiacce qOMKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJIOTUU B CUCTEME HAYyYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (pOpMUpOBaHUU
COBPEMEHHOM €CTeCTBEHHO- HAayYHOW KapTUHBI MHpa U HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCHUICKUX U 3apyOeKHBIX
y4€HBIX-OUOJIOTOB B pa3BUTHE OMOIOTUH, PYHKIIMOHAILHON TPaMOTHOCTH Y€JIOBEKA AJIs PEIIeHUS )KM3HEHHBIX 3a/1a4;

YMEHHE PACKpBIBATh COJEp)KaHHWE OMOJOTMYECKUX TEPMUHOB W TMOHSTHM: XKU3Hb, KJIETKa, OpraHu3M, mMeTtadonn3Mm (oOMeH
BEUIECTB M TMpEBpallleHUEe HSHEpPruM), TIOMeocTa3 (CaMOperyisdius), YypOBHEBas OpraHu3alus >KUBBIX CHCTEM,
CaMOBOCITPOU3BEAECHUE (PEPOAYKIMS ), HACIEACTBEHHOCTh, U3MEHUYMBOCTD, POCT U Pa3BUTHE;



yMEHHUE M3Jararb OMOJOTHYECKUE TeopuHu (KJIETOYHAs, XPOMOCOMHAasi, MYyTallMOHHAs, LIEHTpajbHas JOrMa MOJEKYISIPHO
ouosorun), 3akoHbl (I. Menaens, T. Moprana, H. V1. BaBunoBa) u y4yeHus (0 IleHTpax MHOT000pa3vs W MPOUCXOKICHUS
KyJIbTypHbIX pacTteHuid H. Y. BaBuiiosa), onpenensars rpaHUllbl X TPUMEHUMOCTH K )KHUBBIM CUCTEMAM;

YMCHHUEC BJIaJICTh MCTOAAMU HAYYHOI'O ITIO3HAHUWA B OHOJIOTHH: Ha6J'IIOI[eHI/Ie " OIMMCAHUNC JKUBLIX CUCTCM, IIPOLCCCOB U ﬂBJ’IGHI/If/'I,
opraHus3anuvss M IIPOBCIACHUC OMOJIOTHYECKOTO 9KCIICPUMCHTA, BBIIBUKCHUC TUIIOTC3bI, BBIABJICHUC 3dBUCHMOCTH  MCKIY
HCCIICAYCMBIMHU  BCIIMUWHAMU, OOBSICHCHHEC IMOJIYYCHHBIX PC3YyJIbTATOB, HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ 151
3dKOHOB, YMCHHUC JCJIaTh BBIBOABI HA OCHOBAHHWH ITOJIYYCHHBIX PC3YJILTATOB;

YMEHHE BBIJICIATh CYIIECTBEHHBIC MPHU3HAKH BHUPYCOB, KJIETOK IMPOKAPUOT U 3YKAPHOT, OJHOKIECTOUHBIX U MHOTOKJIETOYHBIX
OpraHU3MOB, 0COOEHHOCTH TIPOIECCOB: 0OMEHA BEIISCTB W MPEBPAIICHHS SHEPTHH B KIIETKE, (DOTOCHHTE3a, MIIACTUIECKOTO U
HPHEPreTHYECKOTO OOMEHa, XeMOCHHTEe3a, MHTO3a, MEi03a, OILIOJOTBOPEHHUS, Pa3sMHOXKCHHUS, WHIWBHUIYaJIbHOTO Pa3BUTHS
opranu3Ma (OHTOTeHe3);

yMEHHUE TMPUMEHATh IIOJYYCHHBIC 3HAHUS JUI OOBSCHEHHS OWOJOTMYECKMX IIPOIIECCOB U SBJICHHUH, JJIA TNPUHITHSL
MPAKTUUYECKUX PEIICHUH B TMOBCEAHEBHOW >KU3HU C 1IE€JIbI0 0OeCredyeHus: OE30MaCHOCTH CBOETO 3J0POBbSI M 370pPOBbs
OKPYXKAIOITUX JIFOACH, COOIMIOACHUS HOPM T'paMOTHOTO TIOBEACHUS B OKpY)KAlOIeld MPUPOIHONW cpeae, IOHUMaHHUE
HEOOXOJUMOCTH  HCIIOJIb30BaHUSl  JIOCTHDKCHUN COBPEMEHHOM Ouojoruu W OMOTEXHOJIOTMH Il pallMOHaJIBHOTO
MIPUPOAONIOIB30BAHUS;

YMCHHUC PCHIATL JJICMCHTAPHBIC 'CHCTUYCCKUC 3a/lad Ha MOHO- U I[I/IFI/I6pI/II[HO€ CKpCIIMBAHUC, CHCIIVICHHOC HACJICAOBAHUC,
COCTaBJIATh CXCMBI MOHOFI/I6pI/II[HOFO CKpCIIMBAHUA OJIA IIPCACKA3aHUA HACICAOBAHUA IIPU3HAKOB Y OPIraHU3MOB;

yYMEHHUE BBINOJHATH JA0OPAaTOPHBIE U MpPaKTUYECKUE paboThl, COOMIONATH MpaBUiia IpU padoTe ¢ YYEOHBIM U JTaOOPATOPHBIM
00opynoBaHUEM;

YMEHUE KPUTHYECKH OLEHUBATh W HWHTEPIPETUPOBATH HHQPOPMALUIO OHOJIOTMYECKOTO COAEP)KAHMS, BKIIOYAIOIIYIO
TICEBJIOHAYYHbIE 3HAHUS U3 PA3JIMYHbIX MCTOYHHKOB (CPEICTBA MACCOBOM MH(OpPMALNU, HAYUHO-TOMYJISPHbIE MaTepualbl),
TUYECKUE aCTIEKThl COBPEMEHHBIX MUCCIIEIOBAaHUI B OMOJIOTUU, MEAUIIMHE, OUOTEXHOIOTUH;

yMEHHUE CO37aBaTh COOCTBEHHBIE MMMCHMEHHBIC U YCTHBIE COOOIICHMsI, 0000111ast OMOIIOTHYECKY 0 HH(DOPMAIINIO U3 HECKOIBKUX
WMCTOYHUKOB, TPAMOTHO MCIIOJIb30BaTh MOHATUHHBIN armapaTr OWOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

C YKa3aHMEM KOJIMYECTBA aKaJEMUYECKUX YAaCOB, OTBOAMMBIX HA OCBOCHUE Ka)KJOM TEMBbI y4eOHOI0 IMPEAMETa, BO3MOXKHOCTb MCIIOJIb30BaHUS 10
3TOI TeMe AIEeKTPOHHBIX (IH(POBBIX) 00pPa30BaTEIBHBIX PECYPCOB, SBISIOMIMXCA Y4€OHO-METOJUYECKUMHU MarepuaiaMu, UCIOJIb3yeMbIMU IS

OoOy4eHUsI M BOCIHMTAaHUS pa3IMYHBIX TPYII I0JIb30BAaTENICH, MPEACTABICHHBIMH B OJJCKTPOHHOM IU(PPOBOM) BHUIEC U PpeANU3yIOIMIUMHU

JUIAKTHYCCKUE BO3MOXHOCTH I/IKT, COACPKaHUE KOTOPBIX COOTBECTCTBYET 3aKOHOAATCIIbCTBY 00 06p2130BaHI/II/I

Kosun4yecTBo yacoB JIeKTPOHHBbIE
HanmeHnoBaHue pa3/iesioB U TeM undposbie
Ne i/ P Konrpoabnsie | I[IpakTuueckue (icpp )
NMporpaMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 buonorus kak Hayka 2 0.5 bubmmorexa IOK
https://m.edsoo.ru/7f41c292
2 JKuBbie cucTeMbl U UX OpraHU3aIUs 1 bubmorexa OK
https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTaB U CTPOCHHE KIIETKU 8 1 brbmmorexa IIOK
https://m.edsoo.ru/7f41c292
4 KuznenestenbHOCTh KIETKH 6 bubamorexa LOK
https://m.edsoo.ru/7f41c292
5 Pa3MHOkeHUE 1 UHIMBUTyAIbHOE PA3BUTHE 5 1 bubnmnoreka [IOK
OPraHUu3MOB 1 https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M KBMEHUMBOCTh 3 5 but6mmoreka [IOK
OpraHu3MoOB 1 https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3MoB. OCHOBBI 3 bubnmnoreka [IOK
OMOTEXHOJIOTHHI https://m.edso0.ru/7f41c292
8 [IpoMexxyTouHas aTTecTanus 1 brbmorexa IOK
P Y t 1 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 5
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KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHUE

Hyxnennoseie kucnorsl. ATO

KounyecTBO 4acoB JIeKTPOHHBbIE
Ne ara udyueHusi | uudpoBbie
Tema ypoka Koutpoas | IIpakTnueck A Y p
n/n Bcero o0pa3oBaTe/ibHbIE
Hble ue padoTbl
pecypchbl
padoThI
05.09 bubmuoreka IIOK
buosorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo bl TO3HAHHUS JKUBOM IIPUPOJILL. 12.09
[IpakTuueckas padora Ne 1
«Mcnonp30BaHue pa3IuIHbIX 1 0.5 bubmorexa OK
P ' https://m.eds00.ru/863e6122
METOJIOB TIPU U3YICHUU
OMOJIOTUYECKIX OOBEKTOBY
buosnornueckue cucteMsl, MpOLECCHI 1 19.09 bubnnoreka [IOK
U UX U3y4YEeHUE https://m.edsoo.ru/863e6564
XUMHUYeCKHH cocTaB KJIeTKH. Bona u 1 26.09 but6mmoreka [IOK
MHUHEPAJIbHBIE COJIU https://m.eds00.ru/863e674e
5 Benku. CocraB u cTpoeHue OEIIKOB 1 0.5 03.10 Bubmorexa [IOK
DepMeHTHI — GHOIOTHYECKHE https://m.edso0.ru/863e6b72
but6mmoreka [IOK
katanuzaTopsl. JlaboparopHas
https://m.edso0.ru/863e6b72
pabota Ne 1 «M3yuenue
KaTaJTUTHYEeCKOH aKTUBHOCTH
(hepMeHTOB (Ha MpUMEpe aMUIIa3bl
WJTU KaTaJlasbl)»
VYraeBosl. JIMUabD 1 10.10 Bbubnuorexa I[JOK
6 https://m.eds00.ru/863e6870
7 17.10

but6mmorexa IIOK
https://m.edso0.ru/863e6d5c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
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HCTOpI/Iﬂ U MCTOJIbl U3YUYCHUS

24.10

bubmuoreka IIOK

8
KieTku. Knerounas reopus https://m.eds00.ru/863e6e88
9 Krerka xak nienoctHas xuBas 07.11
cucrema
CrpoeHne 3yKapuOTHUECKON KIIETKH. 14.11
JlaboparopHast pabota Ne 2
«3yueHne CTpoeHUs KIETOK bu6muoreka [{JOK
10 pacTeHui, )KUBOTHBIX, TPUOOB U 1 https://m.edso0.ru/863e6ff0
OakTepuil 1MoJ MHUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKpOTMpernaparax u ux
OIHCaHUE
21.11 bubnuoreka [JOK
11 06 0
MCH BEILECTE HUTH METAbOTHIM https://m.edsoo.ru/863e766¢
28.11 Bu6 K
12 doTtocuHTe3. XEMOCHHTE3 uomoreka O
https://m.eds00.ru/863e7c98
05.12 bubnuoreka [JOK
13 DHepreTuyecKuii oome
HEPTETHHACCIIH OOMEH https://m.edsoo.ru/863e7aae
JKuzHeHHBbIH UK KiIeTKku. Jlenenue 12.12
kJeTku. Muros. JIabopatopHas
b OK
14 pabota Ne 3 «HabumoieHre Mmuro3a B 0.5 nommotexa Il
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYHMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpenapaTax»
15 buocunres 6enka. Peakius 19.12 but6mmoreka [IOK
MaTpUYHOT'O CUHTE3a https://m.eds00.ru/863e796e
26.12 Bu6morexa IIOK
16 Tpanc — OuocuHTe3 6enka
pancIBIHA HOCHHT e https://m.edsoo.ru/863e796e
17 Hexnerounsie ¢popMbl )KU3HU — 16.01 bubmuoteka LIOK
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BUPYCHI https://m.edsoo.ru/863e7540
23.01 bu6mmorexa IJOK
18 DopMBbl pa3MHOKEHUS OPTaHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. 30.01 but6mmoreka IIOK
19 Meiio3
https://m.edsoo.ru/863e7f4a
O6pa3oBaHue U PA3BUTHE TIOTOBBIX 06.02
KJ1eToK. O1I0/I0TBOPEHHUE.
20 JlaboparopHas pabota Ne 4 05 bubnuoreka [IOK
«HM3ydyeHue CTpOoeHHUsI IOJIOBBIX ' https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTpernaparax»
21 NunpuBuyansHOE pa3BUTHE 13.02 bu6nuoreka IIOK
OpPraHU3MOB https://m.edsoo.ru/863e8436
99 KonTponbpHo-00001matonuii ypok mo 20.02
TemMaM: « XMMUYECKUN COCTaB U
CTPOCHHE KJIETKH.
KuzHenesTenbHOCTh KIETKH
Pa3zMHoxeHHEe 1 HHAMBUAYATEHOE
pa3BUTHE OPTAHH3MOB
23 I'enetnka— Hayka o 27.02 bubmuoreka [IOK
HACJIEICTBEHHOCTH U U3MEHYMBOCTHU https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HaC/Ie0BAHHUS 06.03
24 MPU3HAKOB. MOHOTHOPHUIHOE bubmorexa OK
p ' pHa https://m.eds00.ru/863e8878
CKpEIIUBaHNE
UTHOPHIHOE CKpeNuBaHue. 3aK0H 13.03
Jlirubpuiioe ckpetn BuGanorexa LIOK
25 HE3aBUCHUMOT0 HACIIEIOBAHNS

IIPU3HAKOB

https://m.edso0.ru/863e89a4
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CueneHHOe HacIe10BaHue
npusHakoB. JlabopaTopHas paboTa
Ne 5 «M3yueHune pe3ynbTaToB

20.03

but6mmoreka IIOK

26 MOHOTHOPHUIHOTO U TUTHOPHUIHOTO 05 https://m.edso00.ru/863e8c60
CKpEIIMBaHUS y IPO30(HIIbI HA
TOTOBBIX MHKPOTIPENapaTax»

27 I'eHeTnka nona. Hacnenosanue 03.04 Bu6mmorexa IJOK
MPU3HAKOB, CIETICHHBIX C MTOJIOM https://m.edso0.ru/863e8c60
W3menunBocTs. HenacnencTeennas 10.04
U3MEHYUBOCTH. JlabopaTopHas

28 pabora Ne 6. M3ydenue 1 bubnmoreka [IOK
MO (PUKAIMOHHON U3MEHYMBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOCHHE BAPUAIIMOHHOTO Psiia
BAPUALMOHHON KPUBOI»

HacnencrBeHHast ©3MEHUYHMBOCTb. 17.04
JlaboparopHnas pabota Ne 7. bubnnoreka [IOK
29 . 0.5 _
«AHanu3 MyTanui y Jpo30¢uiisl Ha https://m.edso0.ru/863e8efe
TOTOBBIX MHKPOIIPEIApaTax»
30 I'eHeTHKa yeoBeKa 24.04 Bu6mnuoreka I[JOK
https://m.edso0.ru/863e8d78
[TpoMeKyTOUHAs! aTTECTALHS 08.05

31 1

32 Cenexnys Kak HayKa M IPOLIECC 15.05 Bbubnuorexa IJOK
MeTtobl U TOCTUKEHUS CENEKLIUN https://m.edsoo.ru/863e9214
pacTeHMI U JKUBOTHBIX

33 buoTexHOIOTHS KaK OTpacib 22.05 bubnmnoreka [IOK
IPOU3BOACTBA https://m.edsoo.ru/863e9214

34 3aKII04YUTEIbHBINA YPOK 22.05 bu6muoreka [IOK

https://m.edso0.ru/863e9336
OBILIEE KOJIMYECTBO YACOB I1O 34 5

[TPOIT'PAMME
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