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HOACHUTEJBHASA 3AIIMCKA

[Tporpamma no yue6HOMY npenMety "buomnorus" (nanee - 61M0I0THsA) Ha YPOBHE CPEAHETO OOIIETOo
obOpazoBanus pazpadborana Ha ocHOBe DenepaibHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 o6pa3zoBanun
B Poccuiickoit ®enepaunn», ®PI'OC COO, Konuenmnuu npenogaBanus yueOHoro npeamera «bruomnorus»
U OCHOBHBIX MOJIOKEHUH (peaepanbHoil paboueil mporpaMmbl BOCIUTAHHUS.

VYuebnslit npeamet «buonorusy yrinyonéanoro yposus uzydenus (10—11 kimaccel) sBaseTcs OIHUM
U3 KOMIIOHEHTOB IpeaMeTHoi obnactu «EcTecTBeHHO-Hay4Hble NpeaMmeTb». COINIacHO IMOJIOKEHUSIM
OI'OC COO mnpodunbHble y4yeOHBIE NpEAMETH, H3ydaeMmble Ha YrIIyOJEHHOM YpOBHE, SIBISIOTCS
criocobom auddepeHnuanu O0OydYeHHUS HAa YPOBHE CpeaHero oOmero oOpa3oBaHHMS W IPU3BAHBI
o0ecreynTh  MPEEeMCTBEHHOCTh  MEXKJIY  OCHOBHBIM  OOIIMM, CpPEAHMM  OOLIMM,  CpEeIHUM
npodeCCHOHATIBHBIM U BBICIIMM 00pa3oBaHuEM. B To ke BpeMs KaKIbli M3 3THX y4eOHBIX IPEIMETOB
JIOJDKEH OBITh OpPUEHTHPOBAH Ha MPHOPUTETHOE peIIeHHEe 00pa3oBaTeNbHBIX, BOCIHUTATEIBHBIX U
pa3BUBAIOIIMX 33/1a4, CBA3AHHBIX C NMpodopueHTannell o0yJarmuxcs 1 CTUMYJIMPOBAaHUEM HHTepeca K
KOHKPETHOW O0JIaCTW HAYYHOTO 3HAHWs, CBSI3aHHOTO C OWOJNOTHEH, MEIUIUHON, JSKOJOTHEH,
IICUXOJIOTHEH, CIIOPTOM MJIM BOCHHBIM JIEJIOM.

[Tporpamma o yuebnomy npeamery "buonorus” na€r npeacraBieHue o IENU U 3a/1a4ax U3YICHUS
yuebHoro npeamera «buosiorus» Ha yriyOJaEHHOM YpOBHE, onpezenseT o0s3aTenbHoe (MHBAPHAHTHOER)
IPEIMETHOE COJEpkKaHUE, €ro CTPYKTYpPUPOBAHMUE MO pazjielaM M TeMaM, paclpeieieHHe MO Kiaccam,
PEKOMEH/1yeT IOCJI€0BAaTEIbHOCTh H3Y4YEHHUS YUeOHOro Marepuajga ¢ y4ETOM MEXKIPEAMETHBIX U
BHYTPHIIPEIMETHBIX CBS3EH, JIOTUKK y4eOHOTO IMpoIecca, BO3PACTHBIX 0cOOeHHOCTEH oOydatonmxcs. B
nporpaMMe 1o OMOJOIMM Pealn30BaH MPHHLUI MPEEMCTBEHHOCTH C M3y4y€HHEM OMOJIOTMM Ha YpOBHE
OCHOBHOT0 0011ero o0pa3oBaHus, Oaarogaps 4eMy NpoCMAaTPUBAETCS HAIIPABJIEHHOCTh HA MOCIEIYIOIIEe
pa3BUTHE OMOJIOIMYECKMX 3HAHWW, OPHEHTHUPOBAHHBIX Ha (POPMUPOBAHME ECTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, HKOJOTHUYECKOTO MBIIIICHHUS, TPEICTABICHU O 3A0pOBOM o00pasze >KU3HHU, Ha
BOCIIUTaHHE OEpeXHOro OTHOLICHMSI K OKpY)Karolled mpupoaHoi cpene. B mporpamme no 6uosioruu
TaK)Ke IMOKa3aHbl BO3MOXKHOCTHU y4yeOHoro npeamera «buosorusi» B peanuzauuu tpedoanuii GI'OC
COO k nnaHupyeMbIM JIMYHOCTHBIM, METAalpPEIMETHBIM M IPEIMETHbIM pe3yJibTaTaM OOydYeHHs U B
(GOopMHpPOBaHUN OCHOBHBIX BHJIOB y4eOHO-TTO3HABATEIBHOMN JEATEIHEHOCTH O0YYArOMIUXCS TI0 OCBOCHHIO
coJiepKaHusl OMOJIOTHYECKOro 00pa3oBaHUs Ha YpOBHE CpeJHEro oouiero o0pa3oBaHusl.

VY4eOnblii mnpeamer «buonorus» Ha YypoOBHE CpeaHero oOmero o0pa3oBaHUs 3aBepuLIaeT
Ouosnornyeckoe oOpa3oBaHHME B IIKOJIE M OPUEHTHUPOBAaH Ha pacUIMpeHHe M YriyOJeHue 3HaHuM
o0yyaronuxcsi 0 >KUBOM NMPUPOJAE, OCHOBAX MOJEKYJISPHOW M KJIETOYHOM OMOJIOTHH, AMOpPHOJIOTUU U
OMOJIOTUHU Pa3BUTHS, TEHETUKH, CEJIEKIIMU, ONOTEXHOJIOTUH, SBOJIIOLIMOHHOTO YYEHHSI U SKOJIOTHH.

W3yuyenne yuebHOro mnpenmera «buosorus» Ha yriyOJIEHHOM YpPOBHE OpPHUEHTHPOBAHO Ha
HOJArOTOBKY OOYYaIOHIMXCS K MOCIENYIOLEMY MOJTY4YEeHHIO OMOJIOTHYECKOro oOpa3oBaHUS B By3aX M
OpraHM3alusaX cpeaHero mnpodeccuoHaabHOro oOpa3oBaHUs. OCHOBY €ro COJEp)KaHUS COCTaBIISIET
cucreMa OWOJIOTMYECKHUX 3HAHWH, MOJIYYEHHBIX MpPU H3YYEHHM OOYYaIOIIUMUCS COOTBETCTBYIOIIHMX
CUCTEMATUYECKUX pa3JieloB OMOJOTUU Ha YPOBHE OCHOBHOTO 0011ero oopazoBanus, B 10—11 knaccax atu
3HaHUS TOJy4YaroT pa3BUTHE. Tak, paclIMpeHbl M YIiayOJieHbl OMOJIOTMYECKME 3HAaHUS O PACTEHMSIX,
KUBOTHBIX, rpu0ax, OaKTepHsiX, OpraHu3Me 4ea0BeKa, OOIIUX 3aKOHOMEPHOCTAX KU3HH, TOMOTHUTEIBHO
BKJIIOYEHbI OMOJIOTHYECKHE CBEJIEHHMs MPUKIAJAHOTO U IOMCKOBOTO XapakTepa, KOTOpbIE MOXKHO
UCIIOJIb30BaTh KaK OPUEHTHUPHI JJIs MOCIEqyoero Bpioopa npodeccuu. Bo3zMoxkHa Takke MHTErpanus
OMOJIOTMYECKUX 3HAHUN C COOTBETCTBYIOIIMMU 3HAHUSIMH, TIOJTYYEHHBIMU 00yYarOIIUMUCS NPH U3YYEHUHU
bu3MKY, XUMHUH, Teorpaduu 1 MaTeMaTHUKH.

CrpykTypa mporpammsl 1o ydeOHomy npeamery "buonorusa" orpakaeT CHCTEMHO-YPOBHEBBIA U
SBOJIONMOHHBIN TMOAXOABI K u3ydeHHio Owojorun. COrIacHO WM, U3Yy4alOTCS CBOWCTBA U
3aKOHOMEPHOCTH, XapakTepHble M JKUBBIX CHCTEM pPAa3HOIO YPOBHS OPraHU3alUH, 3SBOJIOLUHU
OpraHMYECcKOTro MUpa Ha 3emJie, COXpaHEeHHs OMOJIOTMYEcKOro pazHooOpasus mianeTsl. Tak, B 10 kiiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOW M KIJIETOYHON OHOJOrMH, SMOpPUOJIOTMM W OHOJOTMH pPa3BHUTHS,
FEHETUKU U CEJIEKIIMH, OMOTEXHOJOTMM U CHHTETUYECKOW OMOJOTHM, aKTyaJu3UpYIOTCS 3HAHUS
oOyyaromuxcst o OOTaHUKE, 300J0TMM, aHATOMHUH, (u3nojoruu yeioBeka. B 11 kmacce u3ywaroTcs
ABOJIOIIMOHHOE YYEHHUE, OCHOBHI DKOJIOTHH U YueHHue o Onocdepe.



VYuebnsiii npeaMer «bruonorusy mpu3BaH 00ECIeUnTh OCBOSHHE 00YYaAIOMMMHUC OMOJOTHYECKHUX
TEOPUM U 3aKOHOB, UJIEH, IPUHIUIIOB U IIPaBUJI, JIEKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, 3HAaHUN O CTPOEHUH, MHOTOOOpPa3HH U OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOIMYJISLINH,
OMOIIeH03a, DKOCHCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JOCTHKCHHIX, COBPEMEHHBIX HCCIEIOBAHUAX B
OHMOJIOTUH, MPUKIAIHBIX acleKkTax OuoJIorMyYecKux 3HaHui. Jlyig pa3BUTHUS M TOJJEpXKaHUS HMHTepeca
oOyJaromuxcsi K OHOJOTUU HApsAAy CO 3HAYUTEIHHBIM OOBEMOM TEOPETHYECKOTO Marepuayia B
COJIEp’)KaHUU TPOTrpaMMbl IO OHOJOTUU MPEAYCMOTPEHO 3HAKOMCTBO C HCTOpPUEH CTaHOBIGHUS H
Pa3BHUTHS TOW WM HHON 00JIaCTH OMOJIOTHH, BKJIAJJOM OTCUSCTBEHHBIX U 3apYOCIKHBIX YUEHBIX B PEUICHHUE
BaXHEHIINX OMOJIOTUYECKUX U SKOJIOTMUECKUX MPOOIIeM.

Llenp wu3ydeHus ydeOHOro mpenmera «buosorus» Ha YriyONEHHOM YpPOBHE — OBJIAJCHUE
00y4aroIMMUCS 3HAHUAMHU O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHU3aliy KUBBIX CUCTEM Pa3HOTO paHTa
U MpuoOpeTeHre YMEHUH HCIONB30BaTh ITH 3HAHUSA B (DOPMHUPOBAHUU HHTEpEca K ONpeneaEHHON
obsacti MpodeCcCHOHATBHOW JAESITCIIPHOCTH, CBSI3aHHOW C OWOJoOrMed, WiIu K BBIOOPY y4eOHOro
3aBeJICHUS ISl MPOAOIKEHUST OMOJIOTUYECKOr0 00pa30oBaHusI.

Joctuxenne nenu wuslydeHus ydeOHoro mnpeamera «buonorus» Ha yriayOn€HHOM ypOBHE
o0ecrnieunBaeTcs PEIICHUEM CIIEAYIOINX 3a1au:

OCBOEHHE OO0YYaIONIMMHCS CUCTEMBbl OHMOJIOTMUECKHUX 3HaHWM: 00 OCHOBHBIX OHOJIOTMYECKUX
TEOpUSAX, KOHIENIMAX, THUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M MPaBHIAX, COCTABISIOLINX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHpa; O CTPOCHHUH, MHOTO00pa3uu M OCOOCHHOCTSIX
OHMOJIOTHYECKHX cHCTeM (KIJIeTKa, OpraHu3M, MOMYJIsus, BII, ONOTreoeHos3, ouocdepa); o BbIIAIOIUXCS
OTKPBITHSX U COBPEMEHHBIX MCCIICAOBAHUAX B OUOJIOTHH;

O3HAKOMJICHHE OOy4arouIuxcs C METOJaMU TO3HAHMS KUBOW MPHUPOJBI: HCCIENO0BATENbCKUMHU
METOJIJaMU OMOJIOTHYECKMX HAYK (MOJICKYJSIPHOM W KIETOYHOW OWOJIOTHH, SMOPUOJIOTHH W OWOJIOTHU
pa3BUTHS, TCHETUKH M CEJEKIHUHU, OMOTEXHOJOTHMH M CHHTETUYECKOW OHOJIOTHH, NaJeOHTOIOTHH,
9KOJIOTUH); METOAAMH CaMOCTOSITEJIBHOTO MPOBEACHUS OMOJOTHYECKUX MCCIEA0BaHUN B 1JaOOpaTOpUu U
B nipupojie (HaOaroeHre, n3MepeHue, SKCIIEPUMEHT, MOICTTUPOBAHUE);

OBJIAJICHUEC OOYYAIOIIMMHCS YMCHHSIMH: CAaMOCTOSATEIBHO HAXOJUTh, aHAIM3UPOBATH W
UCIIONIb30BaTh OMOJOTHYECKYl0 HWH(GOpPMAIIMIO; IOJIb30BAThCSI OHMOJNIOTUYECKOW TEPMHUHONOTHEH U
CUMBOJIMKOW; YCTaHABJIMBATH CBS3b MEXKIY Pa3BUTHEM OWOJIOTMH W COLHATHHO-DKOHOMHYECKUMHU H
9KOJIOTHUYECKUMHU TMpoOJIeMaMU 4YeJlIOBEYEeCTBa; OLIGHWBATH IIOCIEJCTBUS CBOCH JEATEIbHOCTH IIO
OTHOLICHUIO K OKpY’Kalolell MpUpOJHON cpelie, COOCTBEHHOMY 3/I0POBBIO U 3JIOPOBBIO OKPYKAIOIIMX
Jro7ieil; 00OCHOBBIBATH M COOMIOAATH Mepbl MpoHUIAKTUKH WHGEKIHOHHBIX 3a00JIeBaHUMN, MpaBUIIa
MOBEJICHUSI B TIpUPOJe M oOecreyeHusi OE30MacHOCTH COOCTBEHHOW JKHU3HEACSTEIIBHOCTH B
Ype3BBIYAIHBIX CHUTYalMSIX MPUPOJHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTepHU30BaTh COBPEMEHHBIE
Hay4yHbI€ OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y OOYYAlOIIMXCS WHTEIJIEKTYyadbHBIX W TBOPYECKMX CIIOCOOHOCTEH B Tpolecce
3HAKOMCTBA C BBIJAIONIMMHUCS OTKPBITHSIMH ¥ COBPEMEHHBIMH HCCIICIOBAaHUSIMU B  OHOJIOTHH,
pelaeMbIMH €10  TpoOieMaMH, METOAOJOTHUEH  OMOJOTHYeCKOro  HWCCIENOBAaHMs, TPOBEACHUS
SKCTIIEPUMEHTAIBHBIX WCCIIEIOBAHUM, pelieHrss OUOIOTHYECKUX 3a/1a4d, MOJCIUPOBAHUS OMOJIOTUYECKUX
00BEKTOB U MPOLIECCOB;

BOCITUTAHUE Y OOYYAIOIINXCS IIEHHOCTHOTO OTHOIICHHS K )KUBOW MIPUPOJIE B 1IEJIOM U K OT/IETEHBIM
e€ oObekTaM U sIBICHUAM; (OPMUPOBAHUE SKOJOTHYECKOM, TCHETUYECKOW TpaMOTHOCTH, OOIen
KYJIBTYPBI TIOBEJICHUS B TIPUPO/IC; MHTETPAIIMH €CTECTBCHHO-HAYYHBIX 3HAHUH;

npuoOpereHrue OOYYAIONUMHUCS KOMIIETEHTHOCTH B  PallMOHAIBHOM  MPUPOJIONOIH30BAHHUH
(cobmroneHue MpaBWI TMOBENCHUS B TPUPOJE, OXpaHbI BUIOB, IKOCHUCTEM, OHMOC(hEpHI), COXpPAHCHUH
COOCTBEHHOTO 3/I0POBbSI U 3JIOPOBBS OKPYKAIOIIUX JoJel (coOmoaeHuss Mep TpodUIaKTUKA
3a0osieBaHuid, oOecredeHre O€30MacHOCTU KU3HENESATENIbHOCTH B  YPE3BBIYANHBIX  CUTyalUsX
MPUPOJTHOTO ¥ TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOIH30BaHMs OMOJIOTUYECKUX 3HAHUN 1 YMEHUI B
MMOBCEAHEBHOM KU3HU,

CO3/IaHM€ YCJIOBUH ISl OCO3HAHHOTO BHIOOPA O0YYArOMIMMHUCS MHAUBHIYaIbHON 00pa3oBaTenbHOM
TPaeKTOPUH, CIOCOOCTBYIOLIEH  MOCIEAyIOIIEMY MPOPECCHOHATBHOMY  CaMOOIPENEICHUI0, B
COOTBETCTBUU C UHIUBUAYAIbHBIMU HHTEPECAMH U MOTPEOHOCTSIMHU PETHOHA.



OO0miee 9MCIIO YacoB, OTBEJACHHBIX HA W3YYCHHE OHMOJIOTMM HA YriIyOJIE€HHOM YPOBHE CPEIHETO
obmiero oopaszoBanus, coctaBisier 204 gaca: B 10 kimacce — 102 yaca (3 yaca B Heneno), B 11 kiacce —
102 gaca (3 gaca B HEZEIIO).

Cornacno yuebnoro mnana MBOY Mapsesckoii COLL na 2024-2025 yueOHbIM roJ Ha U3ydeHHE
yaeOHoro npeamMera «buosorus» yriryosnenHsiid ypoBeHb B 10 kinacce orBoautcest 102 yaca (u3 pacuera 3
yac B HENENI0). YUHUTHIBas KaJCHIApHbIM yueOHbIi rpaduk mkonsl Ha 2024-2025 yu. rox, gaHHas
pabouast mporpamMmma cocrtapiieHa Ha 99 vacoB. B cBsi3u ¢ BeixogubiMu gaHsmMu 4.11.2024r, 01.05.2025r,
08.05.2025t pabouas mporpamMma cokpaiieHa Ha 3 yaca 3a cueT YIUIOTHCHHsS TeMbl pasjena: «UenoBek u
okpyxaromas cpena». Conepxkanue paboueil mporpaMmbl peaanu3yeTcs B OJIHOM 00beMe.

Ot6op opraHu3anMoOHHBIX (OPM, METONOB M CpeACTB OOyueHHs] OMOJOTMHM OCYIIECTBISETCS C
yu€ToM crietn(UK ero coiep >kaHus U HAIPaBIEHHOCTH Ha MPOI0JKEHHE OUOIOrMYecKOro 00pa3oBaHUs
B OpPTaHU3AIMAX CPEAHEr0 MPO(PECCHOHATBHOTO U BBICIIET0 00pa30BaHusl.

OO0s3aTeNbHBIM  YCIIOBUEM MIpU  OOYy4YeHHHM OHOJOTHMM Ha YIIyOJNEHHOM YpOBHE SIBIISIETCS
IpoBeeHUE JTA0OPAaTOPHBIX M MpaKTU4YecKuX padoT. Takke ydactue 0Oy4aromUXcs B BBITOJTHEHUH
MPOEKTHBIX U y4eOHO-UCCIIE0BATEIbCKUX PadOT, TEMATUKa KOTOPBIX ONPEENISIeTCA YUUTEIeM Ha OCHOBE
MMEIOIIHNXCSA MaTePUATbHO-TEXHUUECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COJAEPKAHUE OBYYEHUA

10 KJIACC
CopepxaHue Nporpammbl, BBIIEIECHHOE KYPCUBOM, HE BXOIUT B IPOBEPKY TIOCYJAapCTBEHHON HTOrOBOM
arrectaruu (I'MA).
Tema 1. Buosnorus kak Hayka
CoBpemeHnHast 6uo0rusl — KOMILIeKcHasi Hayka. Kpartkas uctopust pazutusi Ouonoruu. buonoruueckue
HayKM M H3y4yaemble UMHU 1poOsieMbl. DyHIaMEHTaJIbHbIE, IPUKIAJAHBIE M IIOMCKOBBIE HayuyHbIE
UCCJIEJIOBaHUSI B OMOJIOTHH.
3HavyeHue Ouonoruu B (pOpMUPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTuHBI Mupa. [Ipodeccun,
CBs3aHHbIE ¢ Ouoyorueil. 3HaueHUEe OHOJOTMU B TMPAKTUUYECKOM NEATEIbHOCTH 4YEJIOBEKa: MEIULIMHE,
CEJIbLCKOM XO3511CTBE, IPOMBILUIEHHOCTH, OXPaHE IIPUPOBL.
JdemoHcTpauuu
[optpetsi: Apucrorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. Japsun, Y. ['apseii, I'. Mennens, B. U.
Bepnanckwii, U. I1. [TaBnos, U. . Meunukos, H. U. BaBunos, H. B. Tumodees-Pecobckuii, [[x. YoTcoH,
@. Kpuk, 1. K. benses.
Tabmus! 1 cxeMbl: «CBsi3b OMOJIOTUH C APYTUMH HayKaMuy, «CuctemMa OMOJIOTUYECKUX HAYKY.
Tema 2. 7KuBble cucTeMbl U X H3yYEeHHE
JKuBble cuctembl Kak HpeaMeT u3ydeHus Ouonoruu. CBONCTBA KUBBIX CHCTEM: €IMHCTBO XHMHUYECKOTO
COCTaBa, AMCKPETHOCTb M LEJIOCTHOCTh, CJIOXKHOCTb M YIOPSJOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTD,
CcaMOOpraHu3alMsl, CAMOBOCIIPOM3BEICHHE, PA3IPaXKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.
YpoBHM OpraHu3aluMyd >KUBBIX CHCTEM: MOJEKYJAPHBIA, KIETOYHbIA, TKAHEBBIA, OpPraHU3MECHHBIM,
MOMYJSIIMOHHO-BUIOBOM,  9KOCHUCTEMHBIH  (OHOreoleHOTHYeCKUi),  OuochepHbIil. [Ipomeccsl,
NPOMCXO/SIINE B JKUBBIX cucTteMax. OCHOBHbBIE MPHU3HAKH XKHUBOTO. JKHM3HB Kak (hopMa CyIIEeCTBOBAHUS
Marepuu. Hayku, u3ydaroniye >kuBble CUCTEMBI Ha Pa3HbIX YPOBHAX OpraHU3aliu.
N3yuyenne xuBbiIx cucreM. Meroasl Ouonormueckoi Hayku. HaOmronenue, usmepeHue, 3KCHEPHUMEHT,
cucreMarusanus, MeraaHanu3. [loHsAThe o 3aBUCMMOIl M He3aBHUCHUMOW mnepeMmeHHOW. [lmanupoBanue
skcniepuMmenTa. llocraHoBka u mnpoBepka runore3. HyneBas rumote3a. Ilonstue BbIOOpkM u €€
JIOCTOBEpHOCTh. PazOpoc B Ouonoruueckux gaHHbIX. OIEHKa JOCTOBEPHOCTH MOJYYEHHBIX PE3yIbTaTOB.
[IpuunHbI MCKa)KEHUS PE3YIbTATOB IKCIIepUMeEHTa. [oHATHE CTAaTUCTUYECKOTO TECTa.
JleMmoHCTpanun
Tabmuupl u cxembl: «OCHOBHBIE TPHU3HAKH KU3HW», «buonmornueckuwe cucreMbl», «CBONCTBA >KHBOM
MaTepun», «YPOBHM OpraHU3alUdUd KUBOM NPUPOAbD», «CTpoeHue KUBOTHOM KiIeTKW», «TkaHH
JKUBOTHBIX», «CHUCTEMBI OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreorienos», «buocdepay, «MeTtoab
W3YYEHUS KUBOU IPUPOABI».
O6GopynoBanue: jabopaTopHoe  O0OpyAOBaHHE JUIsl  TPOBEACHUS  HAOMIOJNEHUN, H3MEPEHHH,
JKCIIEPUMEHTOB.
IIpakTuyeckas padora «/crnonb3oBaHNe pa3IUUYHbIX METOJIOB IPU U3YUYEHUHU KUBBIX CUCTEM).
Tema 3. buosnorus KjieTrku
Knerka — cTpykTypHO-(yHKIIMOHANBbHAS eIuHUIA XKuBoro. Mctopust oTkpeiTust kiaetku. Padoter P. I'yka,
A. JleBenryka. Knerounas teopus (T. LlIBann, M. Illneiinen, P. BupxoB). OcHOBHbIE NOJOXKEHUS
COBPEMEHHOM KJIETOYHON TEOPUHU.
MeTtoabl MOJIEKYISIPHOM M KJIETOUYHOW OMOJIOTMM: MHUKPOCKOIUS, XpoMaTorpadus, 3JIeKTpodopes3, METO
MEYEHBbIX aTOMOB, Au(epeHInaIbHoe UEeHTpUPyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. H3yuenue
Qukrcuposannvix Kiemok. IEKTpOHHas MUKpockonus. Kowugokanvnas muxkpockonusa. Bumanvhoe
(npudsicusHenHoe) usyuenue Kiemox.
JdemoncTpanuu
[Toptpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. Illnelinen, P. Bupxos, K. M. bap.
Tabmuubl u cxembl: «CBETOBOM MHUKPOCKOID», «DIEKTPOHHBIN MUKPOCKOM», «VCTOpHS pa3BUTHS METO/I0B
MUKPOCKOITAW.
Ob6opynoBaHue: CBETOBOM MHKPOCKOI, MUKPOIIpENapaTbl pacTUTEIbHBIX, KUBOTHBIX M OaKTepHaIbHBIX
KJIETOK.
IIpakTnyeckass padora «/3yueHue MeTONOB KJIETOYHOW Ouonorum (xpomarorpadus, snekrpodopes,
nuddepennmanbaoe eHTpudyruposanue, [1LP)».



Tema 4. Xumnueckasi Opranu3anus KJIeTKH

XMMHUYECKUN COCTaB KIETKH. Makpo-, MUKpO- U YIbTPaMUKpPOIEMEHTHL. Boma u €€ ponp Kak
pacTBOpUTENA, peareHTa, ydacTHe B CTPYKTYPUPOBaHHM KIETKH, TEIUIOperysinuu. MuHepaabHble
BEIIIECTBA KJIETKH, UX OMOJOrHnyecKas poib. Posib KaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KIeTKU. buonornueckue nonuMepsl. benku. AMHHOKHCIOTHBIN cOCTaB OENKOB.
CrpykTypsl OenkoBoil Monekynbl. llepBuunasi cTpykTypa Oenka, NenTHAHAs CBs3b. BropuuHas,
TpeTU4Hasi, 4eTBepTUYHass CTPYKTypbl. JleHarypauus. CpoiictBa OenkoB. Kiaccudukanus O6enkoB.
Buonornueckue ¢pynkunu 06enkos. [lpuonsi.

YrneBoapl. MoHOcaxapubl, [ucaxapuibl, OJUrocaxapuasl U mnonucaxapuasl. OO miaH cTpoeHus U
($U3UKO-XMMHYECKHE CBOMCTBA YIIIeBOI0B. bruonornueckne GyHKIUN YTIEBOIOB.

Jlumuper.  TmapodunbsHO-rUapOodOOHBIE  cBolicTBa. Kiaccudukammst  nunumoB.  Tpurimmnepusi,
dbocdomunuabl, Bocku, crepouabl. bruonorndeckune GyHKIUK unuaoB. OO0IIMe CBOMCTBA OMOIOTHYECKUX
MeMOpaH — TeKy4eCTbh, CHOCOOHOCTh K CaMO3aMbIKaHUIO, TOJIYIIPOHUIIAEMOCTb.

Hyxneunosbsie kucinorsl. JJHK u PHK. Ctpoenme nyknenmHoBbix kucior. Hyxneoruasl. IlpuHiun
koMruieMeHTapHocTH. [IpaBuno Yapradda. Crpykrypa JJHK — aBoitHas cnupans. MecToHaxoXaeHHEe U
ouonornyeckue ¢pynkuuu JJHK. Buast PHK. @ynkunn PHK B kietke.

Crtpoenue mosnekyinbl AT®. Makposprudeckue csizu B Mosiekysie AT®. buonorndeckue ¢pynkiun ATO.
BoccranoBieHHble TEPEHOCUYMKH, MX (QYHKIUH B KIeTKe. /[[pyeue Hykneosuompugocgpamor (HTD).
CexsenupoBanue JJHK. Memoowsr cenomuku, mpanckpunmomuxu, npomeomuxu.

CrtpykTypHasi OHOJIOTHS: OMOXUMUYCCKUE U OMOPU3NIECKIE UCCIICOBAHMSI COCTaBa M IIPOCTPAHCTBEHHOM
CTPYKTYpbl OuoMojeKkyl. Mooerupoganue cmpykmypvl u QYHKYUll OUOMONEKYL U UX KOMNIEKCOS.
Komnviomepnuiii Ouzatin u opeanuyeckuti Cunme3 OUOMOLEKY U UX HENPUPOOHBIX AHA0208.
JlemoHCcTpanumn

[Moptpetsr: JI. [Tonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, ®. Caurep, C. [Ipy3unep.
Huarpammbl:  «Pacnpenenenne XUMHUECKHX DJJIEMEHTOB B HEXKHBOM mpupone», «Pacmpenenenue
XUMHUYECKHX 3JIEMEHTOB B KUBOU MPUPOEN.

Tabmumel u cxemsl: «llepuonuyeckas Tabmuna XUMHUECKUX AJIEMEHTOBY», «CTpoeHHEe MOJIEKYIBl BOJBDY,
«BemectBa B coctaBe opraHu3smMoBy», «CTpoeHHEe MOJIEKYIbI 0enka», «CTpyKTypbl OEIKOBON MOJEKYIbI,
«CTpoeHue MoJIeKys yrieBoJ1oB», «CTpoeHue MoKy JIMIUA0BY, «HykinenHoBble KUCIOTh), «CTpoeHue
MOJIEKYIbI ATO».

ObopynoBaHue: XMMHUYECKas Mocyia 1 000py10BaHHE.

JlabopaTropnas padora «O0HapyxkeHHE O0EJTKOB C MTOMOIIbIO KaY€CTBEHHBIX PEAKITUI».

JlabopaTopnas padora «/ccienoBaHue HYKIEMHOBBIX KHCIOT, BBIACIEHHBIX W3 KIETOK pPa3JIMYHBIX
OpraHU3MOB.

Tema 5. Ctpoenue u GyHKIMH KIETKH

Tunsl KIETOK: 3yKapuoTHdeckas U MpokapuoTnueckas. CTpyKTypHO-(QYHKIMOHAJIbHbIE OOpa30BaHUs
KIIETKH.

CrpoeHue npokapuoTHueckoil kineTku. Knetounas ctenka Oakrepuil u apxeil. OcoOE€HHOCTH CTpOEHUs
reTepoTpopHON 1 aBTOTPO(HON MPOKAPUOTUYECKHUX KJIETOK. MeCTO M pojib MPOKApHOT B OMOIIEHO3aX.
CtpoeHre U QyHKIIMOHUPOBAHUE dyKapHOTHUYeCcKOW KieTku. [Ina3zmarnyeckas memOpaHa (ruia3maieMma).
CrpykTypa I1uia3MaTtudeckoil memOpanbl. TpaHCoOpT BelIecTB uepe3 IJIa3MaTHYeCKyl0 MeMOpaHy:
naccuBHbIA (AuQdy3us, obneruéHHas auddy3us), aKTUBHBIM (IIEPBUYHBII M BTOPUYHBINA aAKTUBHBIN
tpancnopt). [lomynpoHunaemocts MemOpanbl. Pabota HaTpuii-kanueBOro Hacoca. OHJOLUTO3:
NUHOLUTO3, (aronuto3. Ok3ouuto3. Kierounas crenka. CTpykTypa M (QYHKIMHM KIETOYHOW CTEHKHU
pacTeHuii, rpuooB.

[urommasma. I{uto3omns. [{utockener. Jpmwkenue nuroriazMel. Opranouasl kieTku. OqHoMeMOpaHHbBIS
OpraHouipl KJIeTKU: sHpominazmaruyeckas cetb (JIIC), anmapar ['onbku, JTU30COMBI, UX CTPOCHHE U
byaknun. B3anMocBsI3b 0JHOMEMOpPAHHBIX OpPraHOWAOB KIETKH. CTpOCHHE TPaHYISIPHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6enxos ¢ IOIIC. CuHTe3 pacTBOPUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH.
['maaxuit (arpanynspHbIi) 3HIOMIa3MaTudeckuil petukynym. CekperopHas ¢yHkIus annapata ['onbmaxu.
Moougurayus denxos ¢ annapame [ onvoocu. Copmuposka 6enxoe 6 annapame I onvoxcu. Tpancnopt
BEILECTB B KJeTKe. Bakyonu pacturenbHbIX KineTok. Kierounslii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWIBI KJIETKU: MHUTOXOHAPHM, IUIACTHIBL. [IpoucxodcoeHue MumoxoHopuu u
nracmud. Cumobuocenes (K.C. Mepesxckosckui, JI. Mapeynuc). Ctpoenne u (GyHKIMH MUTOXOHIPHA U
riactul. [lepBuyHble, BTOPUYHBIE U CIIOKHBIE MIACTUABI (POTOCHHTE3UPYIOMIUX SYKApHOT. XIIOPOILIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIINX PACTEHUM.



HememOpannsie opranouasl kinetku CrtpoeHne W (YHKIMH HEMEMOpPAaHHBIX OpPraHOUIOB KIIETKH.
PuGocomsbl.  Ilpomescymounvie ¢hunamenmoi. MUKpOUIAMEHTBI. AKMUHOBblE MUKPODUIAMEHMDL.
MpliieuHble KIETKU. AKMUHO8ble KOMNOHEHmMbl HembluleyHblX Kiemok. MukpoTpybouxu. KineTouHsiit
neHTp. CTpoeHue U IBMKEHUE KI'YTUKOB U pecHHYeK. MUKpOTpyOouku nuromiasmsel. LlenTpuons. benku,
accoyuupogamnuvle ¢ MuKpoguiamenmamu u muxkpompybouxamu. Momopuvie benxu.

SAnpo. OGonouka sipa, XpOMaTHH, KAPHOIUIA3Ma, SIIPHIIIKH, UX CTPOCHUE U QYHKIMU. SInepHbIi OenKOBbIHA
maTtpukc. IIpocTpaHCTBEHHOE pacHOJIOXKEHHE XPOMOCOM B HHTeppa3HOM sjape. JyxpomamuHn u
eemepoxpomamun. Benku XpomaTtuHa — THCTOHBL. /[unamuxa soepHoti 000104Ku 6 mumose. HoepHviil
mpancnopm.

Kiietounslie BritoueHus. CpaBHMTEIbHAS XapAKTEPUCTHKA KJIETOK IYKapuOT (PacTUTENbHOM, KUBOTHOMH,
rpuOHON).

JdemoncTpanuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuubl u cxembl: «CTpOEHUE IYKAPUOTUYECKON KIETKH», «CTpoeHHe KUBOTHOU KieTKn», «CTpoeHune
pacTUTENbHON KIETKU», «CTPOEHNE MUTOXOHIPUN», «S11po», «CTpoeHne MPOKAPHUOTHUECKON KIETKH.
OOopynoBaHue: CBETOBOM  MHMKPOCKOI, MHUKpOINpENaparbl pPAacTUTENbHBIX, JKMBOTHBIX  KJIETOK,
MHUKpOIpenapaThl 0aKTepHaIbHbIX KIETOK.

Jladoparopnasi padora «/3yueHre CTpOCHUSI KJIETOK Pa3IMYHBIX OPTAHU3MOBY.

IIpakTuyeckas padora «3yueHue cBOWCTB KIETOUHON MEMOpPAHbI».

JlabopaTopnas paGora «liccienoBanue rniaazMoinsa U J€MIa3MOIN3a B PACTUTENbHBIX KIETKAX).
IIpakTnyeckas padora «/3ydeHne IBUKEHUS HUTOILUIA3Mbl B PACTUTEIIBHBIX KIIETKAX).

Tema 6. O0MeH BellecTB U NpeBpallleHNe JHEPTHH B KJIeTKe

AcCUMMIIAIMS U JUCCUMMIIALIUSA — JIB€ CTOPOHBI MeTabonu3Ma. Tumbel oOMeHa BEIecTB: aBTOTPO(QHBIN U
reTepoTpodHBIA. YyacTue KUCIOpoaa B OOMEHHBIX IMpoLEeccax. DHEPreTH4eckoe 00ecreueHne KIICTKH:
npeBpamienie AT® B oOMeHHbIX mpoueccax. DOepMEHTATUBHBIA XapakTep peakUuil KJIeTOYHOIro
merabonn3ma. DepMEeHTHI, WX CTPOCHHE, CBOWCTBA M MexaHu3M aeictBusi. Kodepmentsr. Otmuums
(epMEHTOB OT HEOPraHMYECKUX KaTaln3aTopoB. benku-akTuBaTopsl U OENKU-UHIMOUTOPHI. 3aBUCUMOCTh
CKOpPOCTH ()epMEHTATUBHBIX PEAKIIMNA OT PA3IMUHBIX (PAKTOPOB.

[lepBUYHBIN CHUHTE3 OPraHMYECKUX BEIIECTB B KieTKe. DOTOCUHTE3. AHOKCUSEHHBIU U OKCUSEHHbLUL
gomocunmes y baxmepui. Ceemocodupaiowue nuemeHmol U NUSMeHMbl PeakyuoHno2o yeumpa. Poib
XJIOpPOIUTacTOB B Tporecce dorocuHTe3a. CBeroBas u TeMHOBas ¢a3bl. Pomoodvixarue, Cs., Cs. u CAM-
munvl gomocunmesa. IlpoaykTuBHOCTh (hoTOCHMHTE3a. BiusHHe pa3nuuHbIX (DAaKTOPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHHe GOTOCUHTESA.

XeMOCHHTE3. PaznooOpasue OpPraHNU3MOB-XEMOCUHTETHUKOB: HUTpUULIKpYyIOLINEe OakTepuu,
xKene300aKkTepun, cepodakTepru, BOJOPOIHbIE OaKTepun. 3HaU€HHE XEMOCHHTE3A.

AHa’poOHble opraHu3Mbl. Buabl Opoxxenus. IIponykTel OpokKe€HUS M HMX MCIOJNb30BAHHE YEIOBEKOM.
AHa3’poOHBIE MUKPOOPTraHU3Mbl KaK 00BbEKThI OMOTEXHOJIOTUHU U BO30YAUTENIN O0JIe3HEH.

AbpoOHBIE OpraHu3Mbl. OTalbl SHepreTuueckoro oobmena. IloaroroBurenbHbl 3Tam. [nukomus —
0ECKHUCIOPOAHOE pacIeINIEHHE TTTFOKO3bI.

buonoruueckoe okuciaeHue, WK KIETOYHOE AbIXxaHHe. Pollb MUTOXOHIpUI B Iporieccax OMOIOrHYECKOro
okucnenus. Lukanueckue peakiuu. OkuciautenbHoe (ochopuiiupoBaHue. Iuepeus MeMOPAHHO20
epaouenma npomonos. Cunmez ATD: paboma npomonnou ATD-cunmaszwl. TlpeumyrecTBa adpoOHOTO
yTH 0OMEHa BEIECTB nepe] aHadpoOHBIM. D(H(HEKTUBHOCTH HIHEPTETHUECKOro OOMeHa.

JdemoncTpauuu

Hoptpetsr: k. [Ipuctom, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Ourensrapar, I1. Mutuen, I'. A.
3aBap3uH.

Tabmuupl u cxemel: «®DoTocuHTE3», «IDHepreTudyeckuii obmen», «buocunres Oenka», «CTpoeHue
bepmeHTa», «XeMOCHHTE3).

Ob6opynoBaHue: CBETOBOH MHUKPOCKON, O00OpYAOBaHHE ISl MPUTOTOBJIEHUS IMOCTOSHHBIX M BPEMEHHBIX
MUKpOIIpEnapaToB.

JlaGopaTopHas pabora «l3yueHne KaTaTuTHUECKOW aKTUBHOCTH (PEPMEHTOB (Ha MpUMepe aMUIIa3bl WK
KaTaasbl)».

JlaGopaTtopnas padora «/3ydeHue (epMEHTATMBHOIO pACHICIUICHHUS MEPOKCHAa BOAOpOAa B
PACTUTENBHBIX U JKUBOTHBIX KJIETKaX».

JlaGopaTopHnas pa6ora «CpaBHeHHUE NPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

Jladoparopnasi padora «CpaBHEeHHE TIPOLIECCOB OPOKEHUS U JIBIXAHUS.



Tema 7. HacnencreenHas uHGopManus U peajau3anus eé B KieTke

Peakuuu wmatpuyHoro cuHtesa. IIpHHLIMI KOMIUIEMEHTApHOCTM B peakUUsAX MaTPUYHOTO CHUHTE3A.
Peanuzamus HacnenctBeHHol uHQopmanuu. ['@HeTHYeCKWil KOJa, €ro CBOWCTBA. TpaHCKPUIIUA —
matpuuHblii cuHTe3 PHK. IlpuHuunel TpaHCKpUNLIMK: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTD,
acuMMeTpudHoCTh. Cospesarnue mampuunvix PHK 6 sykapuomuuecxoii knemie. Hexooupyrowue PHK.
Tpancnsus u e€ stanbl. Yuactue TpancnopTHeix PHK B GnocunTese Oenka. YcnoBust OMocuHTe3a Oelnka.
Koauposanue amunokuciot. Ponabs pubocom B Onocunrtese Oenka.

Coepemennvie npeocmasnenuss o cmpoenuu 2enog. OpraHuzanus I€HOMa y IPOKApUOT M JIYKAapHUOT.
Perynsanust akTHBHOCTH TeHOB y npokapuoT. ['mmore3a onepona (. XKakoo6, XK. Mano). Moxexkyraprvie
Mexanuzmbl dKcnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6 peeyiayuu pabomul 2enos. Perynsuus
00OMEHHBIX IIPOIECCOB B KiieTke. KieTouHblil romeocTas.

Bupycel — Heknerounble (GOpMBI KU3HU W oOnuraTHeie mapasuThl. CTpOeHHE MPOCTHIX U CIOXHBIX
BUPYCOB, pETPOBUPYCOB, OaktepuodaroB. JKuzuewnwviti yuxn J[HK-cooepacawux eupycos, PHK-
codeparcawux upycos, bakmepuogazos. Obpamuas mpaHckpunyus, peeepmasa, UuHmezpasa.

BupycHeie 3ab0oneBanus denmoBeka, KUBOTHBIX, pactenmit. CIIMJ[, COVID-19, comuanpHbie U
MEAMLMHCKHE NTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananus donvuux maccusos («bigdatay) cmpyxkmypnoix 6uonoeuveckux
oanuvix. Hanomexunonocuu 6 oOuonocuu u meouyuwe. Ilpoepammupyemvie @yukyuu 6eaxos. Cnocobwi
00CMasKU 1eKapcms.

JdemoHcTpauuu

[Toptpetsi: H. K. Konbios, /1. 1. iBaHOBCKUH.

Tabmuue! u cxemsl: «buocunTes 6enkay, «I'eneTrnaeckuit koay, «Bupycen», «bakrepuodarmy».
IIpakTuyeckas padora «Co3ianue MOJEIH BUPYCay.

Tema 8. ’/KuzHeHHBIH UK KIE€TKH

Knerounslii 1uki, ero mepuoabl u perynsuusa. Matepdaza u muro3. OCOOEHHOCTH MPOIIECCOB,
nporekaromux B uHTepdase. Ilogroroska kieTku K aeneHuto. IlpecuHreTnueckuil (IOCTMUTOTHYECKH),
CUHTETHUYECKUN U MOCTCUHTETUYECKUHN (IPEMUTOTUYECKUI) TEPUOIbI HHTEP(DA3HI.

Marpuunsiii  cunte3 [JHK — permmukamusa. [lpuHnmnsr permmkammu  JIHK:  xommuiemeHTapHOCTS,
MOJIYyKOHCEPBAaTUBHBIA CUHTE3, aHTUnapaenbHocTb. Mexanusm pemmukanuun  JHK. Xpomocowmsl.
Crpoenue xpomocoM. Teromepsl U TerioMmepasa. XpOMOCOMHBIN HAOOp KJIETKU — KapUOTHUIL. JUImonaHbIN
U raruionIHbIH Habopsl XpoMocoM. I"'omosoruyHbie XpoMocoMbl. [10510BBIE XPOMOCOMBI.

Jenenue knetku — Muto3. CTaauyu MUTO3a U MIPOUCXOJAIINE B HUX Ipouecchl. Tunsl Muto3a. Kapuokunes
U IIUTOKHMHE3. brosornyeckoe 3Ha4eHNE MUTO3A.

Perynsuus mutoTnyeckoro nukia kiaetku. [Iporpammupyemast kiierouHasi TiOennb — arornTo3s.

Knerounoe  sampo, Xpomocombl, (YyHKIHMOHaJIbHAas TE€HOMHKA. Mexanusmel  npoaugepayuu,
ougpepenyuposxu, cmapenus u subenu kiemox. «L{ugpposas knemka» — dbuoungpopmamuueckue mooenu
@DYHKYUOHUPOBAHUA KIIeMKUL.

JdemoHcTpauuu

Tabmuiel U cxeMbl: «OKU3HEHHBIN HUKIT KIETKNY, «MuTto3y», «Ctpoenue xpomocom», «Permmukarus JJTHK».
OGopynoBaHue: CBETOBON MUKPOCKOI, MUKpOTIpenapaThl: «MHUTO3 B KJIETKaX KOPEIIKa JIyKay.
JlabopaTopnasi padora «l3yueHne XpoMOCOM Ha FOTOBBIX MUKpOIIpENapaTax».

JlabopaTtopnass paGora «HaOmoneHne MuTOo3a B KIETKaX KOHUMKA KOpellka Jiyka (Ha TOTOBBIX
MUKpOTIpenaparax ).

Tema 9. Ctpoenne u pyHKIIUM OPraHU3MOB

Buonornueckoe paszHooOpasue opraHu3mMoB. OJHOKIETOYHBIE, KOJOHUAIbHBIE, MHOTOKJIETOUHBIE
OpTaHU3MBI.

OCOOEHHOCTH CTPOEHUS U SKU3HEJESTEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrtepuu, apxew,
OJIHOKJIETOYHbIE TPUOBI, OJHOKIIETOYHBIE BOAOPOCIH, IpYyrue MpoTUcThl. KonoHuanbHbIe OpraHu3MBl.
B3aumocBs3p yacTeli MHOTOKJIETOYHOTO OpraHu3Ma. TKaHU, OpraHbl M CUCTEMbI OpraHoB. OpraHusM Kak
enuHOe 11e11oe. I'omeocTas.

Txanu pacreHuil. Tunbel pacTUTENbHBIX TKaHEi: oOpa3oBaTelibHas, MOKPOBHAs, MPOBOAALIAs, OCHOBHAs,
Mexanuyeckas. OcCoOOeHHOCTH CTpoeHUsI, PYHKIUN 1 paclofioKEeHUsI TKaHEel B OpraHax pacTeHHI.

TkaHM KUBOTHBIX U YeJIOBeKa. TUIbI KUBOTHBIX TKAHEW: SMUTEIHUAIbHAS, COCIUHUTENIbHASI, MbIILICYHAs,
HepBHast. OcCOOEHHOCTH CTPOEHUs, GYHKIIUI U PacIoNokKeHHs TKaHe B opraHax *KHUBOTHBIX U YeJIOBEKa.
Opransl. BereratuBHble U TeHepaTUBHbIE OpraHbl pacTeHHil. Opranbl U CUCTEMBI OPTaHOB KUBOTHBIX U
yenoBeka. OyHKIIMK OpraHOB U CUCTEM OPraHOB.



Onopa tena opranu3moB. Kapkac pactenuid. CkeneTbl OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX KUBOTHBIX.
HapyxHblii 1 BHyTpeHHM ckeneT. CTpOEHUE U TUIIBI COEIMHEHUS KOCTEH.

JIBukeHune opranu3MoB. JIBI>KEHHE OJHOKJIETOUHBIX OPraHU3MOB: aMEOOUIHOE, KIYTUKOBOE, PECHUYHOE.
JIBr>KEeHHE MHOTOKJIETOYHBIX PACTEHUN: TPOMU3MbI U HACTUU. JIBUKEHUE MHOTOKJIETOYHBIX KUBOTHBIX U
yelioBeKa: MblllieyHas cucreMa. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iutanue opranusmos. llornomeHne BOABI, YIIIEKUCIIOIO ra3a U MUHEPAIbHBIX BELIECTB PACTCHUSIMU.
[IutaHnue XWBOTHBIX. BHYTpPUIIOJIOCTHOE M BHYTPUKIETOYHOE mulIeBapeHue. llutanue mo3BOHOYHBIX
AKUBOTHBIX. OTEIbI IUILEBAPUTEIBLHOTO TpakTa. [InieBapurenpHble xkenessl. [lumeBapuTenbHas cucrema
YEJI0BEeKa.

Jpixanue opranu3moB. Jlpixanue pacteHuid. Jpixanue »kuBOTHBIX. Juddy3ust ra3oB yepe3 MOBEPXHOCTh
kietku. Koxknoe napixanue. JlpixatenbHas moBepxHocTh. KaOGepHoe u néroyHoe npixanue. [[pixaHue
IIO3BOHOYHBIX XUBOTHBIX M YEJOBEKA. ODBOJIOLMOHHOE YCIO)KHEHHWE CTPOEHHUS JIETKUX IO3BOHOYHBIX
JKUBOTHBIX. J[pIxaresibHas cucteMa yenoBeka. MexaHn3M BEeHTWIALMH JETKUX Y IITHUL] U MJIEKOIUTAIOIIHX.
Perynsiius apixanus. JlpixaTenbHble 00bEMBI.

TpaHcnopT BeWECTB y OpPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBbl pacTeHUW. TpaHCHOPT BELIECTB Yy
KUBOTHBIX. KpoBeHocHas cucrema m e€ opranbl. KpoBeHOCHas cucTeMa II03BOHOYHBIX JKMBOTHBIX H
yenoBeka. Cepale, KpOBEHOCHBIE cCOCyAbl U KpoBb. Kpyrm KpoBooOparmieHus. OBOJIIOLHUOHHBIC
YCIIO’)KHEHUS CTPOEHHUSI KPOBEHOCHOW CUCTEMBI IIO3BOHOYHBIX KUBOTHBIX. PaboTa cepana u e€ perynsauus.
Brinenenue y opranuzmoB. Beiienenue y pacrenuil. Boigenenue y ;kuBoTHbIX. COKpaTUTENbHBIE BAKYOJIH.
Opranbl BeigeneHus. OunpTpanus, ceKpenus U o0paTHOe BCAChIBAHWE KaK MEXaHH3MBbl PabOThI OpPraHOB
BbiiesieHUs. CBsA3b MOJOCTH Tela C KPOBEHOCHOM W BBIICIUTENBHOM cucTeMaMmu. Bbiaenenue y
MO3BOHOYHBIX KMBOTHBIX W 4enoBeka. [louku. Ctpoenue u ¢pyHKuonupoanue Heppona. OOpa3oBanme
MOYH Y YeJIOBEKa.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKJIETOUYHbIX OpraHu3MoB. Cropsl OakTepHuil U IUCTHI POCTEUIIMX.
3amura 'y MHOTOKJIETOYHbIX pacTeHuil. Kyrtukyna. CpencrBa NacCMBHOM M XUMUYECKOM 3allUTHI.
DOUTOHLIUBI.

3amuTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M UX MPOU3BOJAHBIE. 3alllUTa OpraHu3Ma OT OOJIe3HEH.
NmMmynHast cucteMa yenoBeka. KiieTouHblil 1 rymopalibHbI UMMYHUTET. Bpoxka€HHbIN 1 IproOpeTEHHBIN
cnenuduyecknii UMMyHUTET. Teopus KiIoHalIbHO-ceneKkTuBHOTO umMmynurera (I1. Dpoux, @. M. bepwer,
C. ToneraBa). BocnanurtenbHble OTBEThl OpraHU3MOB. Pojb BpOXIEHHOTO MMMYHUTETa B pa3BUTUU
CUCTEMHBIX 3a00JIeBaHHIA.

PazgpaxxumocTe u perynsauus y Opraau3MoB. Pa3qpakMMoOCTh y OZHOKJIETOYHBIX OPTaHU3MOB. TaKCHCHI.
PazgpaxkumocTs 1 perynsius y pacteHuid. POCTOBBIE BelllecTBa U UX 3HAYEHUE.

HepBHast cucrema u pedrexTtopHas peryisiuss y S>KUBOTHBIX. HepBHas cuctema u €€ OTHENBI.
OBOJIOLMOHHOE YCIIO)KHEHHE CTPOEHUS HEPBHOM CHCTEMBI Yy JKMBOTHBIX. OTIENbl T'OJIOBHOTO MO3ra
MO3BOHOYHBIX KUBOTHBIX. Pednekc u pedaekropHas nyra. be3ycinoBHbie U yCIOBHBIE PEQIICKCHI.
['yMopasibHast peryisiuiyds W SHIOKPUHHAs CUCTEMa >KUBOTHBIX M 4enoBeka. JKene3bl 3HIOKPUHHOU
CUCTEMBbl W UX TOpPMOHBI. JlelicTBME TOPMOHOB. B3aMMOCBSI3b HEPBHOM UM DSHIOKPUHHOM CHCTEM.
['unoTtanamo-runodu3apHas cucTema.

JdemoHcTpauuu

IHoptper: U. I1. I1aBnoB.

Tabmuupel 1 cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHBIE Boaopociany, «baktepumn»,
«IIpocreiimme», «OpraHbl UBETKOBBIX pacTeHU», «CHCTeMbl OPraHOB MO3BOHOYHBIX >KMBOTHBIX),
«BuyTpeHHee cTpoeHue HaceKoMbIx», «TkaHu pactenuit», «KopHeBble cuctembl», «CTpoeHHe cTeOIis,
«CTpoeHre IHUCTOBOM TMIacTUHKNY, «TkaHu >KUBOTHBIX», «Ckener uenoBeka», «llumeBapurenpHas
cucreMa», «KpoBeHocHass cucremay», «/lpixarenpHas cucrema», «HepBHas cucremay, «Koxay,
«Mpblimeynas cuctemay, «BblgenutenbHas cuctemay, «HIOKpUHHAs cucTeMa», «CTpOEHHE MBIIILbDY,
«Mmmynuter», «KumeunononoctHele», «(Cxema TIHTaHUS pacTeHul», «KpOBEHOCHBIE CHUCTEMBI
MO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue Tuapel», «CTpoeHue miuaHapun», «BHyTpeHHee CTpoeHHe
noxzaeBoro uepssi», «HepBhas cucrema pouib», «HepBHas cucrema narymku», «HepBHas cucrema
npecMmbikatomuxcs», «HepBHas cucrema nrtuny, «HepBHas cucrema wmiekonutaromux», «HepBHas
cucTema yesnoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKPOTIPENapaThl OJHOKIETOYHBIX OPTraHN3MOB, MUKPOTIPENapaThl
TKaHEW, PaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOKHMX, >KMBBIE IK3EMILUIAPbl KOMHATHBIX
pacTeHuii, repoapuu pacTeHUN pa3HBIX OTIENOB, BIAKHBIEC Mpenaparhl )KUBOTHBIX, CKEIETHl TO3BOHOYHBIX,
KOJUIEKIIMM OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJIeT uYeloBeKa, OoOOpyJoBaHUE [Js JIEMOHCTpAlUuu



NOYBEHHOTO W BO3JYLIHOT'O IMHTAaHHUS PACTEHH, pacIIeIUIeHUs KpaxMana u OEJIKOB IOoJ JEHCTBHEM
depMeHTOB, 000pynOBaHME A JEMOHCTPAIMM OIBITOB M0 HM3MEPEHUIO >KU3HEHHOW EMKOCTH JIETKHUX,
MEXaHU3Ma JIbIXaTeJIbHBIX JIBH)KEHHM, MOJEIH I'OJIOBHOI'O MO3ra Pa3jIn4HbIX )KUBOTHBIX.

JlabopaTopHasi paGora «/3ydyeHne TkaHel pacTEHUIN.

JlaGopaTtopnas padora «/3yyeHre TKaHel )KUBOTHBIX).

JlabopaTopnasi paGora «l3yueHne opranoB IBETKOBOI'O PACTEHUS».

Tema 10. Pa3MHOKeHHe U Pa3BUTHE OPraHM3MOB

@opMbI pa3MHOKEHUSI OPraHU3MOB: Oecrionoe (BKJIIOYash BETE€TaTUBHOE) W IOJIoBoe. Buibl Oecrosioro
Pa3MHOXKEHUS: MOYKOBAHUE, CIIOPYJISAIUS, PparMeHTalusl, KITIOHUPOBAHHE.

[TonoBoe pasmuHoxenue. [lonoBbie kneTku, nwin ramersl. Meio3. Craguu Meiiosa. IloBenenue xpomocom B
Meiioze. Kpoccunrosep. buosiorndeckuii cMpicii Meii03a M TMOJOBOTO Mpolecca. Melo3 U ero Mecto B
YKU3HEHHOM LIMKJIE OPIaHU3MOB.

[TpenzaponpimieBoe pazputue. ['amerorenes y >kuBoTHBIX. [lonoBbie kene3pl. OOpa3oBaHHe U Pa3BUTHE
N0JIOBBIX KJI€TOK. Criepmarorenes u ooreHe3. CTpoeHue MOoJI0BbIX KIETOK.

OmnogoTBOpeHHe U SMOpHOHANIBbHOE pPa3BUTHE KHUBOTHBIX. CrocoObl OIJIOJOTBOPEHHS: HapPYKHOE,
BHyTpeHHee. [[apreHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOpHONIOTHS — HayKa O Pa3BUTHH OPTraHU3MOB.
Mopgozcenesz — oona uz enasuvix npobrem smopuonoeuu. Konyenyus mopgozenos u mooenu mopgozenesa.
Craguun »MmOpuoreHe3a KUBOTHBIX (Ha mpumepe Jarymku). [IpoGnenue. Tumbsl  apoOneHus.
Jlemepmunuposannoe u HeodepmuHupoearnnoe oOpoodnenue. bnacmyna, munvr 6nacmyn. OcoOEHHOCTH
IpoONieHUsT MIJICKOMUTAIOIIUX. 3apOABbIIIEBbIE JHUCTKH (racTpyisiius). 3akiajka OpraHoB U TKaHEH u3
3apOJBIIIEBbIX JIMCTKOB. B3anMmHOe BiusHUE dYacTell pa3BUBAIOILErOCs 3apojbllia (3MOpHOHANIbHAS
UHAYKINA). 3aKJIaJKa IUIaHa CTPOSHUS )KMBOTHOTO KaK Pe3yabTaT HepapXUYECKUX B3aWMOICHCTBUN T€HOB.
Binustnue Ha 5MOpHOHANTBHOE Pa3BUTHE PA3TMUHBIX (PAKTOPOB OKPYKAIOIICH CPeIbI.

Poct u pa3zButue xuBoTHBIX. [locTamOpuonansHbiii iepuof. Ilpsamoe u Henpsamoe pa3ButHe. Pa3zButue c
MeTamoppo30M y O€ClO3BOHOYHBIX W IMO3BOHOYHBIX JKMBOTHBIX. bHojormueckoe 3Hau€HHE MPSMOTO U
HEINpPsIMOTO Pa3BUTHS, UX PACIPOCTPAHEHHE B Mpupoje. Tumbl pocta *KUBOTHBIX. DAaKTOPBI perysaluu
pocTa KUBOTHBIX U uenoBeka. CTajiuy NoCTAIMOPHOHAIBHOTO Pa3BUTHS Y )KUBOTHBIX U yesoBeka. [lepuoast
OHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak OMOJIOTUYECKUE TTPOIECCHI.

Pasmuoxxenue u paszputue pacrenuil. ['amerodur u crnopodur. Meiio3 B KU3HEHHOM LUKJIE PACTECHHIA.
ObpazoBanue cmop B mporecce Meio3a. ['ameroreHes y pacreHuil. OniaogoTBOpeHHE M pPa3BUTHE
PacCTUTENBHBIX OpraHU3MOB. J|BOIHOE OIII0JJOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHUE U pa3BUTHE
CEMEHH.

MexaHu3MBbI PETyJIsLUN OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JdemoncTpauuu

Hoptpetsr: C. I'. HaBamun, X. [llneman.

Tabmuupl u cxembl: «BereratuBHoe pa3MHOXKeHHE», «Turbpl 6ecrnosoro pa3MHoOXKeHHs», «Pa3MHOXeHne
XJaMUJIOMOHAIb», «Pa3MHOKeHue »HBrieHb», «Pa3MHOXeHHE THApPb», «Meio3», «XpOoMOCOMBIY,
«"ameTorenes», «CTpoeHue SIMIEKIETKH U criepMaTo3onia», «OCHOBHBIE CTaUM OHTOreHe3ay, «IIpsamoe
U HelpsiMoe pa3BuTHe», «Pa3BuTme Mailickoro xykay», «PasBurue capaHum», «Pa3BuTHE IATYIIKNY,
«/IBOITHOE OIIOOTBOPEHUE Yy IIBETKOBBIX pacTeHMiD», «CTpOeHHe CEMSH OJHOIOJIBHBIX U JABYAOJBHBIX
pacreHni», <« OKW3HEHHBI LMKI MOPCKOW KamyCThl», <«OKW3HEHHBIM IUKI Mxa», «KU3HEHHBIA LUK
NaNOPOTHHKAY, «OKU3HEHHBIN LIUKII COCHBD.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIpenapaThl SHIEKIETOK U CIepMaTo30u10B, Moenb «L{uki
pa3BUTHUSA JISITYILIKHY.

Jladoparopnasi padora «/3yueHne CTpOCHHsI MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpErapaTax».
IIpakTyeckas padora «BrlsBlIeHNE IPU3HAKOB CXO/ICTBA 3apOJIbIIIEH TTO3BOHOYHBIX KUBOTHBIX).
JladopaTropnasi padora «CtpoeHre OpraHOB Pa3MHOKEHUS BBICIITNX PACTEHU.

Tema 11. I'eHeTnKa — HAYKa 0 HACJIEACTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB

HcTopust craHOBIIEHUS U Pa3BUTUS T€HETUKU Kak Hayku. Pabotel I'. Menpens, I'. ne ®pusza, T. Moprana.
Posib oTeuecTBeHHBIX Yu€HBIX B pa3BuTuu renetuku. Padotst H. K. Konsroa, H. M. BaBunosa, A. H.
benozepckoro, I'. /. Kapnieuenko, 0. A. ®wmmuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE T'€HETHMYECKHE IOHATHS U CHMBOJBL. [ OMOJOIMYHBIE XPOMOCOMBI, QJIJIEJIbHBIE TI'€HBI,
albTepHATUBHBIEC MTPU3HAKU, JOMUHAHTHBIA U PELIECCUBHBIN MPU3HAK, TOMO3UI0Ta, TE€TEPO3UT0Ta, YUCTas
JWHUSA, THOpHUIBL, TeHOTHMN, QeHoTurn. OCHOBHBIE METOJIbl TEHETHKH: T'MOPHUIOJIOrMYECKHIA,
LUATOJIOTHYECKUI, MOJIEKYIIPHO-TEHETUYECKHM.



JdemMoncTpanuu

[Hoptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. 1. Basunos, A. H. benozepckuit, I
. Kapneuenko, 10. A. ®wmmuenko, H. B. Tumodees-PecoBckuii.

Tabmuiel U cxeMbl: «MeTOobI TeHETUKIY, «CXEMbI CKPEIIHBAHU.

JladopaTropnasi padora «J/Ipo3odria kak 00bEKT TCHETUUECKUX UCCIEIOBAHUN .

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpeuuBanue. [lepBblii 3akoH MeHzaens — 3aKOH e€IWHOOOpa3usi THOPUIIOB MEPBOTO
nokoJieHus. IIpaBuno pomuHupoBanus. Btopoit 3akoH MeHnens — 3aKOH paclICIUICHUS IPU3HAKOB.
[{uTonmornyeckue OCHOBHI MOHOTHOPHUIHOTO CKpeIMBaHus. [ nioTe3a YuCTOThI raMeT.

AHanuzupyrouiee ckpemuBanue. [IpomexyTouHblil XapakTep HacienoBaHus. PaciuernseHue Npu3HaKkoB
IIPU HEMOJHOM JTOMUHHUPOBAHUU.

Jurubpunnoe ckpemuBanue. Tpetuii 3akoH MeHaemsl — 3aKOH HE3aBHCUMOTO HACJICAOBAaHUS MPU3HAKOB.
[{uTonmornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHMSL.

CuennenHoe HacienoBaHue mpusHakoB. PabGorer T. Moprana. CuernieHHOE HacleOBaHUE TI€HOB,
HapylLIEHUE CUEIJICHUS MEXIy FreHaMUu. XPOMOCOMHasl TEOPHs HACJIEICTBEHHOCTH.

l'eneruka mnosia. XpoMOCOMHBIH MEXAaHHU3M ONPEAEIECHUs I0Ja. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
['omorameTHsplii M rereporaMeTHbli noil. ['eHeTHMyeckass CTpyKTypa IOJIOBBIX XpomocoM. HacnenoBanue
IIPU3HAKOB, CLICTUICHHBIX C ITOJIOM.

['enotun kak nenoctHas cucrema. [lneloTponuss — MHOMXECTBEHHOE JEWCTBHE reHa. MHOMXECTBEHHbBIN
aienusM. BzaumonelictBue HealenbHbIX reHoB. KomiuieMenTapHocTs. Onucras. [lonumepus.
['eHeTnyeckuil KOHTPOJb pPa3BUTUS PACTEHUM, XMUBOTHBIX M 4YeNOBEKa, a Takke (U3HOIOTHUYECKHUX
IPOIIECCOB, MIOBEACHUS U KOTHUTUBHBIX (YyHKIUH. ['eHeTHUeCKe MEXaHU3Mbl CHMONOTeHe3a, MEXaHU3MbI
B3aMMOJICHCTBHS «XO3SIMH — Mapa3uT» M «XO35IMH — MUKpOOHOM». ['eHeTHdeckre acreKThl KOHTPOIs U
M3MEHEHHS HACIIEICTBEHHON MH(OPMAIK B TOKOJICHUAX KJIETOK U OPTaHU3MOB.

JlemoHCcTpanumn

[Toptpersr: I'. Mennens, T. Mopras.

Tabmuie! u cxembl: «IlepBblil 1 BTOpoi 3akoHbI Menens», «Tpetuii 3akon Menaens», «AHanu3upyomiee
ckpemrBanue», «Henonnoe nomuHupoBaHue», «CLENIEHHOE HACIEI0BAaHUE MPU3HAKOB Y APO30(QUIbIY,
«l'enetuka moma», «Kapuotun uyenoBeka», «Kapuotun napozodunsr»y, «KapuoTunm NTULBDY,
«MHOKECTBEHHBIN aIeIN3M», «B3aumMoaeicTBre TCHOBY.

Ob6opynoBaHue: MOJeNnb JUIs JAEMOHCTpAllMU 3aKOHOB €IMHOO0Opasus TMOPUAOB INEPBOIO MOKOJEHHUS U
pacUIeIUIeHUs PU3HAKOB, MOJIENb Ul JEMOHCTpPALlMM 3aKOHA HE3aBUCUMOTO HACIIECJOBAaHUS IPU3HAKOB,
MOJENb Il JEMOHCTPAllMM  CLEMJICHHOI'O  HACIEJOBaHUS IMPU3HAKOB, CBETOBOM MHUKPOCKOII,
MuKpornpenapar: «/Ipozodumna.

IIpakTuyeckas padora «/3yueHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y IPO30(UIIBI».
IIpakTuyeckas padora «/3yueHue pe3yiabTaToB AUTHOPUIHOTO CKPEUIUBAHUS Y APO30(PHIIBIY.

Tema 13. 3aKoHOMEpPHOCTH H3MEHYHBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  GopmMupoBaHuM (peHotuna. V3MEHUMBOCTH IPHU3HAKOB.
KauecTBeHHBIE W  KOJMYECTBEHHbIE MpPU3HAKK. Buasl HW3MEHYMBOCTH: HEHACJIEACTBEHHas U
HACJIEeICTBEHHAS.

Monudukaonnas U3MEHUMBOCTh. Ponlb cpenbl B OPMUPOBAHUU MOAM(PHUKAITMOHHON HU3MEHUYMBOCTH.
Hopma peakuuu npusHaka. BapuanmonHslii psn v BapuanuonHas kpuBas (B. HMoranncen). CpoiicTBa
MOIU(PUKAITIOHHON U3MEHUHUBOCTH.

I'enoTunueckass M3MEHYUMBOCTh. (CBOMCTBAa TE€HOTUIIMYECKOW HM3MEHUYHMBOCTH. BHIBI T€HOTUIHYECKON
W3MEHYMBOCTH: KOMOMHATUBHAS, MyTallHOHHASI.

Komb6unatuBHass n3amMeH4YuBOCTh. Meilo3 1 MoJ0BOM Mpoliecc — OCHOBAa KOMOMHATUBHOW M3MEHYMBOCTH.
Posib KoOMOMHATHBHOM N3MEHUYHMBOCTH B CO3JIJaHMH F'€HETHUECKOT0 pa3Ho00pa3us B pejienax OJHOIo BU/IA.
MyTanroHHass W3MEHYMBOCTh. BUAbI MyTanMil: T€HHbIE, XPOMOCOMHbIE, T€HOMHbIE. CIIOHTAaHHBIE U
WHIYLIMPOBAaHHbIE MYTallMU. SIAepHble M HUTOIIa3MaTHdeckue MmyTtanuu. ComMaTH4eCKue U TMOJIOBBIE
MyTaruu. [IpuarHbBl BOSHUKHOBEHHS MyTanuil. MyTareHbl U WX BIUSHUE Ha OPTaHU3MbI. 3aKOHOMEPHOCTH
MYTAIlMOHHOT'O TIpolecca. 3aKOH TOMOJIOTMYECKHX psAJOB B HaciencTBeHHON wu3menunBoctu (H.U.
BasuiioB). BaesinepHast ”3MEHYMBOCTh U HACIEACTBEHHOCTD.

Onueenemuxa u nUEHOMUKA, POTb INUSEHEMUUECKUX (DAKMOPO8 6 HACIe008aHUU U UMEHYUBOCU
GerHomunuyecKux npusHaKos y Opeanu3mMos.

JdemoncTpanuu

[Toptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.



Tabmumel u cxembl: «Buasl u3mMeHuuBOCTHY», «MonudukanronHas U3MEHYHBOCTH», «KoMOmMHaTHBHAs
U3MEHUYUBOCTEY, «Meiio3», «OmmonoTBopenue», «['eHeTnueckue 3aboieBaHHs dYeloBeKa», «Bumbl
MYyTalH».

Ob6opynoBaHue: XKHMBbIe W TepOapHble 3K3EMIUIAPHl KOMHATHBIX pPAaCTeHUH, PHUCYHKH ((oTorpadum)
JKUBOTHBIX C Pa3JIUYHbIMUA BUIAMH U3MEHYUBOCTH.

JlaGopaTtopnas padora «lccnenoBanue 3aKOHOMEpPHOCTEH MOAM(DUKALMOHHOM HM3MEHYHBOCTH.
[TocTpoeHre BapuallMOHHOTO Psiia U BAPUALIMOHHON KPUBOM».

IIpakTnyeckas padora «MyTtauu y 1po30¢puiibl (Ha TOTOBBIX MUKPOIpENnapaTax).

Tema 14. I'eHeTHKA YeJI0BeKa

Kapuorun gemoBeka. MexayHapoaHas IporpaMMa MCCIIEIOBaHUsS I'€HOMA 4esloBeKa. MeToasl U3y4eHus
TeHETUKU  4YEJIOBEKa:  TeHeaJOrM4ecKuil,  OJU3HENOBBIA, LUTOTEHETUYECKHH,  MOIMyJISILHOHHO-
CTaTHUCTUYECKUHM, MOJEKYJISpHO-TeHeTuYeckuil. COBpEMEHHOE OIpEAEICHUE T€HOTHUIIA: IOJHOT€HOMHOE
CEKBCHUPOBAHUE, TE€HOTUIIMPOBaHUWE, B TOM uuciae ¢ nomombro [II{P-ananuza. HacnenctBennsie
3a00yieBaHUs 4YeNoBeKa. ['C€HHBIE W XPOMOCOMHBIE OOJIe3HH deloBeKa. boje3Hu ¢ HacleICTBEHHOU
IIPEAPACIIONOKEHHOCThI0. 3HAYEHUE MEIUMLUMHCKOM TEHETHMKM B NPENOTBPAIICHUM U JICYCHHUH
TeHEeTHYECKUX 3a00sieBaHUil yenoBeka. MenuKo-TeHeTHYeCKoe KOHCYJIbTUpoBaHHE. CTBOJIOBBIE KIIETKH.
[ToHsiTHEe «T€HETUYECKOTO Ipy3a». ITUUECKHE acIeKThl UCCIIEIOBAaHHM B 001aCTH peIaKTUPOBAHUS TeHOMA
U CTBOJIOBBIX KJIETOK.

['enetnyeckue (hakTOpbl MOBBIIMICHHON YYyBCTBUTEIBHOCTH 4YeJOBEKa K (DU3MUECKOMY U XUMHUYECKOMY
3arps3HEHUIO OKPYIKAIoLIeH cpeapl. ['eHeTndeckas npeapacoaoKeHHOCTh YEJIOBEKA K ITaTOJIOTUsAM.
JlemoHCcTpanumn

Tabmumer u cxembl: «Kapuotun denmoBeka», «MeToabpl M3YYCHHS T€HETHKH YelIOBeKa», «l eHeTHYecKue
3a00JIeBaHUS YEIIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAIU3 POJOCIOBHOIN.

Tema 15. Cestekuusi OpraHu3MoB

JomecTukanus U ceieKus. 3apoxkaeHue cenekuuu u qomectukanuu. Yuenue H. U. Basunosa o LlenTpax
MPOUCXOXKACHUS U MHOT000pa3us KyJIbTypHBIX pacTeHuid. Poib cenekuuu B CO3JaHUU COPTOB PACTCHUM U
noposx KuBOTHbIX. CopT, mopoja, IUTaMM. 3aKOH TOMOJOTMYECKMX psSJ0B B HAcleACTBEHHOMN
u3menunBoctu H. . BaBunosa, ero 3HaueHue AJisi CENIEKIIMOHHON pabOThI.

MeTtonpl ceneKUMOHHOM paboThl. McKyccTBEHHBIH OTOOp: MAacCOBBI W HMHJIMBUIYaIbHBIA. Taribl
KOMOMHAIIMOHHOM cenekuuu. McnplTaHue mnpousBojauTeneil mo mnoroMcTBy. OTOOp MO TeHOTHIY C
MOMOIIbIO OLIEHKH (DEHOTHIA TOTOMCTBA ¥ OTOOP MO TeHOTUIY ¢ noMoinkto aHanuza JJHK.
HckyccTBEHHBIN MyTareHe3 Kak MeToJ] CeJIEKIIMOHHOM paboThl. PagnanimoHHbI 1 XUMHUECKUI MyTareHe3
KaK UCTOYHHMK MyTalUi y KyJIbTYpHBIX (pOpM opranu3mos. Mcronb30BaHne FTeHOMHOTO PEeIaKTUPOBAHUS U
meto0B pekomOnHaHTHBIX JIHK 11 monydenus ucxonHoro marepuana Juis CeJIeKLUH.

[Honyuenne mnonumuionnoB. BuyTpuBuaosas ruOpuauszanvs. BIu3KopoACTBEHHOE CKpellMBaHUE, WU
uHOpuuHT. Hepo/icTBeHHOE CKpelyBaHue, Uik ayTOpuauHr. I'etepo3uc u ero npuunHel. Mcnonabs3zoBanue
rerepo3uca B cenekuuu. OtnanénHas ruOpuauszanus. [lpeononenne Oecruioauss MEXBHUIOBbIX THOPUIOB.
JlocTrKeHMs CENEKINN PACTEHUN U JKUBOTHBIX. «3€1€HaAs PeGoNIOYULY.

CoxpaHeHHEe M HM3y4y€HUE TE€HETHYECKHX PECYpPCOB KYJIbTYPHBIX PACTEHUNH W UX AUKHX POJUYEH IS
CO3/IaHUSI HOBBIX COPTOB M THOPHUJIOB CEIbCKOXO3AWCTBEHHBIX KYNbTYp. HM3yuenue, coxpanenue u
ynpasieHue 2eHemudecKuMu pecypcamu CenbCKOXO3AUCMEEHHbIX U NPOMBICIOGbIX JICUBOMHBIX 8 UYeJAX
VAYYULeHUs. CYUeCm8YIOuUX U CO30aHUsl HOBbIX NOPOO, JIUHULL U KPOCCO8, 8 MOM HUCle C NPUMEeHeHUeM
COBPEMEHHBIX MEMOO08 HAYUHbIX UCCIe008AHUL, Nepedo8bIX UOel U NepPCneKmMuUEHbIX MexHON0Ul.
JdemoncTpauuu

[Toptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. /[. Kapneuenko, I1I. II. Jlykssnenko, b. JI. Acraypos, H.
Bopinoyr, /1. K. benses.

Tabmumpl u cxembl: «lleHTpBI TPOUCXOXKIEHUS W MHOTO00pa3usi KyJNbTYPHBIX pPaCTeHHI», «3aKoH
TOMOJIOTMYECKUX PSIIOB B HACJIEJICTBEHHOM M3MEHUMBOCTH», «Meroabl cenekuumn», «OTaanéHHas
rudpuanzamusy», «Myrarenes».

JlabopaTopHasi paGora «l3y4ueHne copTOB KyJIbTypHBIX PACTEHUI U TOPOJ JOMAIIHUX )KUBOTHBIX).
JlabopaTropnasi padora «/3yueHrne METOZI0B CEJICKITUN PACTCHHIN.

IIpakTyeckas padora «IIpuBruBKa pacTeHUII».

Ikekypeusi «OCHOBHbIE METO/bl M JOCTHXKEHHUS CEJNEKIUU PAacCTEeHUM M KUBOTHBIX (HA CEJIEKIIMOHHYIO
CTAaHLUIO, TUNIEMEHHYIO (epMy, COPTOUCTIBITATENbHBIN YYaCTOK, B TEIUNIMYHOE XO35ICTBO, B 1TAOOPAaTOPHUIO
arpOyHUBEPCHUTETA WIM HAYYHOTO LIEHTPA)».



Tema 16. BuoTexHOJIOTUsI H CHHTeTHYeCKasi 0Mo10rust

OOBEKTHI, UCTIOTIB3YEMbIE B OMOTEXHOJIOTHH, — KJICTOYHBIC U TKAHEBBIC KYIbTYPhI, MUKPOOPTAHU3MBI, HX
XapaKTepUCTHKa. TpagunuoHHas OWOTEXHOJIOTHA: XJeOONmedyeHHue, IMONyYeHHE KHUCIOMOJIOYHBIX
IPOAYKTOB, BUHOJENUE. MukpoOuonoruueckuii cuHre3. OOBEKThl MUKPOOHMOJOTHUECKUX TEXHOJIOTHH.
[TpousBoacTBO Genka, aMUHOKUCIIOT U BUTAMUHOB.

CozlaHue TEXHOJOTMi U MHCTPYMEHTOB LI€JICHANPABICHHOIO U3MEHEHUS U KOHCTPYUPOBAHUS TEHOMOB C
LEIbI0 IOJIyYEHHS] OPraHU3MOB M KX KOMIIOHEHTOB, COJEpXKalllUX HE BCTPEUANOIIMECS B MPUPOJE
OMOCHUHTETUYECKUE ITYTH.

Knerounas umxenepus. MeToapsl KylnbTypbl KJIETOK M TKaHEW pacTeHUH M KUBOTHBIX. KpuobaHku.
Comarnyeckass ruOpuaAM3alus U COMAaTHYECKUN SMOpHoreHnes. Mcmoiab30BaHME TaljlOWJOB B CEJICKLIUU
pactenull. llonyuenue monoxknonanvrolx anmumen. Vcnonvzoeanue MOHOKIOHANbHBIX U NOAUKTOHATbHBIX
anmumen 6 meouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PEKOHCTPYKIMS SMIEKIETOK M KJIOHUPOBaHHE
JKUBOTHBIX. MeETOJ TpaHCIUIAHTALMU SIIep KIETOK. IexHonozuu 0300poGnenus, KyJIbmusupogarus u
MUKPOKIOHATLHO20 PA3MHONCEHUS CEIbCKOXO3AUCMBEHHBIX KYIbMYD.

XpoMocoMHas U reHHasi HHXeHepusi. IcKycCTBeHHBIN CUHTE3 T'eéHa U KOHCTPYUPOBaHUE PEKOMOMHAHTHBIX
JHK. Coszoanue mpamnceennvix opeanu3mos. JIOCTVIKEHUS W TIEPCIEKTUBBI XPOMOCOMHOW ¥ Te€HHOU
MHXEHEPUHU. DKOJIOTUYECKUE U 3TUYECKUE MPOOIeMbl TeHHON HHKEHEPHH.

Memununckue OHMOTEXHOJIOTUH. IToctrenomHuas g poBas MEIHUIIMHA. [IIIP-muarnoctuka.
MeTaboOMHBIM aHadN3, TEHOICHTPUYECKUI aHaIu3 MpOoTeoMa YelOBeKa ISl OLEHKU COCTOSHUSL €ro
310poBbs. lcronb3oBaHHE CTBOJIOBBIX KJIETOK. TaprerHas tepanus paka. 3D-Oumoumxkenepust aiis
pa3paboTku (yHIAMEHTAIBHBIX OCHOB MEAMIMHCKUX TEXHOJOTUH, CO3JaHUS KOMIUIEKCHBIX TKaHel
COYETaHHUEM TEXHOJIOTHH TpéxmepHOro OwompuHTHHTa U ckaddonguara I pemeHus 3agad
NEPCOHAIN3UPOBAHHON METULIUHBI.

CoznlaHue BEKTOPHBIX BAaKIUH C II€JIbI0 0OecredeHus: KOMOMHUPOBAHHOM 3allluThl OT BO30yquTeNel
OPBH, ycraHoBieHHE MOJEKYIAPHBIX MeXaHU3MOB (QyHkuuonupoBanus PHK-copepxkamux Bupycos,
BBI3BIBAIOIIMX 0CO0O0 OMAacHbIE 3a00JIEBAHNS YEJIOBEKA U )KMBOTHBIX.

JlemoHCTpanumn

Tabmuubt u cxembl: «/cronp30BaHNEe MUKPOOPTaHU3MOB B IMTPOMBIIINIEHHOM MTPOU3BOACTBEY, «KieTounas
UHXEHEPUs», «] '€HHAst HHXXEHEePUs.

Jladoparopnasi pabdora «/3yuenrne 00beKTOB OMOTEXHOJIOTUI.

IIpakTuyeckas padora «llonyueHrne MOJOUHOKHUCIIBIX MPOIYKTOBY.

Jkekypeust  «buorexHonoruss — BakHEWIIas MPOM3BOAMTENbHAs CUJa COBPEMEHHOCTH  (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).



11 KUIACC

Tema 1. 3apoxaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeCTABJIEHUA B OMOJIOTHH

OpomtonmonHas teopus Y. JlapBuna. [Ipeanoceiku BOSHUKHOBEHUS JapBUHU3MA. JKHU3Hb U HayuHas
nearenbHocTh Y. [lapBuHa.

JBuxymue cuibl 3Boiouuu BuioB 1no Y. JlapBuHy (BBICOKas MHTEHCHUBHOCTh Pa3MHOKEHUS
OpraHM3MOB, HACJEACTBEHHAas HM3MEHYMBOCTh, OOppOa 3a CyIIECTBOBAaHHE, €CTECTBEHHBIH U
UCKYCCTBEHHBII 0TOOD).

Odopmnenune cuaTeTHueckoi Teopun HdBomonuu (CTD). HelTpanbHas Teopus SBOJIOIHH.
CoBpeMeHHass SBOJIIOLIMOHHAS OHWONOTHA. 3HAUYEHHWE DBOJIONHMOHHONH Teopun B (HOPMUPOBAHHU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUPA.

JleMoHCTpaL U

[TopTpetsi: Apucrorens, K. JIunnei, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Krosse, Y. Jdapsun, C. C.
Yersepukos, W. 1. HImaneraysen, . Xonnens, . K. benses.

Tabmumpl u cxembl: «CucreMa sxuBoit ipuposl (o K. JInauew)», «JlecTHUIA )KUBBIX CyIIEecTB (110
Jlamapky)», «MexanusM (OPMHPOBAHUS NPUCHOCOONCHUH Yy pacTeHUH M KMBOTHBIX (1o Jlamapky)»,
«Kapra-cxema mapmpyra myremectBus Y. JlapBuna», «Haxogxku Y. JlapBuna», «®opmbl 60pbOBI 3a
cymectBoBanuey», «llopoabl romy6Geit», «MHoroo0Opasue KyabTypHBIX (opM KamycThl», «llopoabr
JOMAIITHUX KUBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BUAOB (o Y. apBuny)», «Cxema COOTHOILIECHUS
JBUKYLIUX CHJI 3BOJIOIMMNY, «OCHOBHBIE IIOJIOKEHUS CUHTETUUECKON TEOPUU IBOJIIOLIUNY.

Tema 2. MuUKpO03BOIIOLUSA U €é pe3yJibTAThI

[Tonmynsiiust Kak sneMeHTapHasi eAMHULA 3BOToIUU. COBpEMEHHbBIE METO/IbI OLICHKU F€HETUYECKOTO
pazHoOoOpa3usi W CTPYKTypbl nomymsuuii. V3meHeHue reHodoHAA MOMYISIIUH Kak 3JIEMEHTapHOe
IBOJIIOLIMOHHOE sIBJIEHUE. 3aKOH reHeThueckoro pasHoBecus [x. Xapau, B. BaitnOepra.

DOnemeHTapHbIe (HAKTOPHI (ABMKYIIKME CHIIBI) 3BOJIONUU. MyTanoHHBIH npouecc. KomOuHatuBHas
U3MEHYMBOCTD. J[peli TeHOB — cirydaiiHble HEeHANPaBJICHHBIC U3MEHEHHUSI YAaCTOT ajlIeNiel B MOMYIIALHUSIX.
Oddexr ocHoBarens. Ipgexm Oymoiiounoco eopaviuwika. CHUdCeHUe 2eHemu4ecko20 pasHo0Opa3usL:
npuuunsl u cieocmeus. Ilpossnenue sghghexma opetigha 2ero6 6 HOILUIUX U MATBIX NONYAAYUAX. MUTpaITUN.
Wzonsauuns nomymsinmii: reorpaduyeckas (mpocTpaHCTBEHHAs ), Ononorndeckas (penpoyKTHBHAS).

EctectBenHblii 0TOOp — Hampapmsitomuit (aktop sBomonuu. DopMbl €CTECTBEHHOro 0TOOpa:
JBUKYIIUHM, CTaOUIU3MPYIOLIUH, pa3pbiBatominil (au3pynTuBHbI). [lonoBoit or6op. Bo3HukHOBEHHE U
SBOJIIOLMS COLMAIBHOTO TIOBEIEHUS )KUBOTHBIX.

[IpucniocoONeHHOCT, ~ OPraHM3MOB  Kak  pe3yjibTaT  MHUKpPO3BOJIOIMH.  BoO3HHMKHOBEHHE
npucnocoOieHnit 'y opranusmMoB. Apomopdo3sl U uavoanantauuu. llpumepsl npucnocoGienuit y
OpraHu3MoB: Mopdororudeckue, GU3NoIOTHUECKHE, ONOXUMHYECKHE, MoBeeHYeckre. OTHOCUTEIHHOCTD
IpUCIOCOOIEHHOCTH OPTaHU3MOB.

Bupn, ero xputepuu u crpykrypa. BunooOpa3zoBanue kak pe3yabTaT MUKPOIBOIIOLUH. M3omsamus —
KIo4eBoil  ¢aktop BupooOpasoBanus. Ilytm u  cmocoObl  BHJI000pa3oBaHUsA:  ajUIONATPUUYECKOE
(reorpaduueckoe), CHUMITaTPUYECKOE (9K0JIOTHYECKOE), «MTHOBEHHOE» (monurIonAU3aIus,
ruOpuu3anys). JmurenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl GopMHUpOBaHMS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp 3BOMIONMOHHON OMOJIOTMM B pa3pabOTKe HAyYHBIX METO/IOB COXpaHEHHs OMOpa3HOOOpasus.
MuKpo3BOIIONUS U KO3BOJIOIUS MapasUTOB M UX X031€B. MexaHu3Mbl (OPMUPOBAHUS YCTOWUYMBOCTU K
AHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaL U

[Toptpetsr: C. C. YerBepukos, J. Maiip.

Tabmune!l u cxembl: «MyTalmoHHasi U3MEHYUBOCThY, «[lomynsironHas cTpykTypa Buaa», «Cxema
nposiBIieHUs] 3akoHa Xapau—BaiinOepray, «/[Buxyiine CHIIBI ABONIONHNY, «IDKOIOTUYECKAs H3OJSAIUSL
MOMYJISAIIUNA ceBaHCKOM dopenny, «['eorpadudeckast H30IAIUs TUCTBEHHUIIBI CHOMPCKOW W JTUCTBEHHUIIBI
naypckoity, «llomynasiquoHHBIE BOJHBI UYWUCIEHHOCTHM XWIIHUKOB M JKepTB», «(Cxema [eUcTBUS
€CTECTBEHHOT0 0TOOpay, «PopmMbl OOPHOBI 3a CylecTBOBaHUE», «IHIyCTpUanbHBIN MenaHnu3My, «KuBbie
uckomnaembie», «I[oKkpOoBUTENBCTBEHHAs OKpacKa >KMBOTHBIX», «[Ipenymnpexaaromnias okpacka >KUBOTHBIXY,
«®Pu3nonoruueckue agantanun», «[IpucnocodbieHHOCTh OPraHU3MOB U €€ OTHOCUTENIBHOCTBY, «Kpurepuu
BUIa», «Buapl-aBoiiHukN», «CTpykTypa Buma B mnpupoae», «CrnocoObl  BHIO0OPa30BAHUSY,
«"eorpaduueckoe Bu000Opa3oBaHue TPEX BUIIOB JAHBIIICHY, «DKOJIOTHYECKOE BUI000pa30BaHNE BUIOB
cunuiy, «[lomumnonnsl pacrenunii», «KamycTHo-peieqHblii THOPHIY.



Ob6opynoBanue: repbapuu pacTeHUH, KOJUIEKIIUH HACEKOMBIX, dydesa NTHIl U 3Bepeil ¢ mpumMepamu
Pa3IMYHBIX MPUCIIOCOOJICHHH, Yydena NTHII U 3Bepeil pa3HbIX BHJIOB, TepOapuu pacTeHuil OJU3KHUX BUIOB,
00pa30BaBIIMXCSI PA3JIMYHBIMHU CIIOCOOAMHU.

JlaGopaTopHasi paboTa «BbIsSBICHIE U3MEHUYUBOCTH Y OCOOEH OJTHOTO BHIA».

JlaGopaTopHas padora «IIpucnocoGieHuss OpraHu3MOB U UX OTHOCUTEIIbHAS LIE1€CO00Pa3HOCThY.

JlaGopaTopHnas pa6ora «CpaBHEHUE BUIOB 110 MOP(OIOTHIECKOMY KPHUTEPHION.

Tema 3. Makpo3Bosiouus U eé pe3yibTaThbl

Metonpl u3ydyeHHs MakpodBoironuu. IlaneoHTosormyeckue MeETOAbI H3YYEHMsI HIBOJIIOLMH.
ITepexonnblie HopMbl U PUIIOrEHETUYECKHUE PSIJIbl OPIaHU3MOB.

buoreorpadudeckue MeTonsl u3ydeHus sBostonnu. CpaBHeHHE (uopbl M (payHbl MaTEpUKOB U
ocTpoBoB. buoreorpapuyeckue odnacti 3eminu. Buibl-5HIEMUKN U PETUKTHIL.

OMOpHONIOTHYECKUE W CPaBHHUTEIBHO-MOP(OIOTHYECKHE  METOIbl  M3YYCHHS  HBOJIOIHH.
['eHeTMdyecKME MEXaHW3MBl DBOJIOLMM OHTOICHE3a M IIOABJICHUS DBOJIOLMOHHBIX  HOBILIECTB.
l'oMosiornuHple M aHaJOTWYHBIE OpraHbel. PyaumeHTapHble OpraHbl M aTaBU3Mbl. MOJEKyJIsIpHO-
reHeTU4ecKre, ONOXMMHUYECKUE U MaTeMaTUYeCKUe METOJIbl U3Y4YEHUs IBOJIOLUH. ['OMOJIOrHYHbIE T€HBI.
CoBpeMeHHbBIE METO/IbI TOCTPOCHHS (PUITOTCHETHUECKUX JICPEBBEB.

XPOMOCOMHBIE MyTallUi U SBOJIIOLMS TEHOMOB.

OO6mme 3akoHOMEpHOCTH (TMpaBwia) H3BoyOUUH. [lpunyun cmenwvr yukyuii. HeoOpaTuMocTh
IBOJIIOLMM. AfjanTUBHAs paauanus. HepaBHOMEPHOCTh TEMIIOB BOJIIOLIHH.

JleMoOHCTpaL U

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabmuubl u cxembl: «OUIOTEHETUYECKUNA PSI/I JIOMIAIN», «APXEONTEPUKC», «3BEPO3YyObIE SIIEPhD»,
«Crerouedainsl», «Punuodurer», «CeMeHHble NaNOpPOTHUKM», «buoreorpaduyeckue 30HBI 3eMIIN,
«peiidp xoHTHHEHTOBY, «PenmukTel», «HawyanmpHble cTagud SMOPHOHATIBHOTO PA3BUTHS IMO3BOHOYHBIX
KUBOTHBIX», «I'OMOJIOTMUHBIE W aHAJIOTMYHBIE OpPraHb», «PyauMEHTBI», «ATaBU3MBD), «XpOMOCOMHBIE
HAaOOpbl 4YeNoBeKa M IIMMIIaH3e», «lJ1aBHblE HalpaBiieHUs 3BOIOLMMY», «OO0IKe 3aKOHOMEPHOCTH
IBOJIIOLIUNY.

ObopynoBaHue: KOJUICKIIUH, TepOapuy, MYJSDKH HCKOMAeMbBIX OCTAaTKOB OPTaHU3MOB, MYJISKH
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PyJUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxosxkaeHue u pa3BuTHe )KU3HU HA 3emJie

Hayunble rumotes3sl NMpoUCXOXKJIEHHs *kKM3HM Ha 3emie. AOuoreHe3 um maHcnepMmusi. JloHaydHble
MPEJICTABICHUS O 3apOKICHUH KU3HU (KpealuoHu3M). ['unore3a moCcTOSIHHOrO caM03apOoXACHUS KU3HU U
e€¢ onposepkeHue oneitamu @D. Pemu, JI. Cnamnannanum, JI. Ilactepa. IlpoucxokneHue >KU3HH U
acTpoOuoJIorHs.

OcHOBHBIE dTambl HeopraHuyeckod sBomouuu. [lnaHerapHas (reosoruyeckas) 3BOJIIOLHUSA.
XuMuyeckasi 3BOJIOLUSA. AOMOreHHBI CHHTE3 OpraHMYeCKMX BelIecTB M3 HeopraHuyeckux. Ombir C.
Mwinepa u I'. FOpu. OGpa3oBanue nonumepoB u3 MoHoMepoB. KoanepBaTHas runotesa A. M. Onapuna,
rumnoTe3a nepsuvHoro OyiapoHa [x. XonaeitHa, renetudeckas runoresza ['. Mémnepa. Pubozumsr (T. Yek)
u runore3a «vupa PHK» V. I'unbepra. @opmupoBanne MeMOpaH 1 BOZHUKHOBEHUE MPOTOKIIETKH.

Hctopus 3emnu u Metonibl e€ nzydenus. Vickonaemple opranndeckue octaTku. ['eoxpoHosnorus u eé
metoabl. OTHOocHTeNnbHas W abCONIOTHAs TeOoXpoHoJorus. ['eoXpoHonoruueckas IKajga: 30HBI, 3B,
NEePUObI, STTOXH.

HauvanpHele sTansl oprannueckoi 3Boonuu. [losBnenne u 3BOMIONMS NEPBBIX KIETOK. DBOJIIOLUS
MeTabonu3ma. Bo3HukHOBeHHE mepBbIX 3KkocucTeM. CoBpeMEHHblE MUKPOOHbBIE OMOIUIEHKH KaK aHajior
nepBbIx Ha 3emiie coobuiecTB. CTpoMaTonuThl. [IpokapruoThl U SyKapHOTHI.

[Ipoucxoxnaenue sykapuoT (cumOuOreHe3).  OBOJIOIUMOHHOE  IPOUCXOXKIAEHHE  BHPYCOB.
[IpoucxoxkaeHre MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HHKHOBEHHE OCHOBHBIX TIPYII MHOTI'OKJIETOUHBIX
OpTaHU3MOB.

OcHOBHBIE 3Tambl 3BOJIIOLWHU BbICIINX pacTeHuil. OcHOBHbIE apoMop¢o3bl pacTeHuil. Brixon
pactenuii Ha cymry. [losiBlieHHE CHOpPOBBIX PACTEHUN W 3aBO€BaHHE MUMHU CylH. CEMEHHBbIE PaCTEHHS.
[IponcxoxkaeHne HBETKOBBIX PACTEHUH.

OcHOBHBIE ATanbl 3BOJIIONHUM KUBOTHOrO Mupa. OCHOBHbIE apoMop(o3bl >KMBOTHBIX. BeHickas
¢dayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX TUIOB. IlepBbie XOpa0BbIe KUBOTHBIE. JKU3HD B
BOoJe. OBOJIOUMSA TMO3BOHOUYHBIX. [lpoucxoxaenne amduOuii wu pentunuil. IIpoucxoxnenue
wiiekonutaonmx U ntul. [Ipuxnun  kmodeBoro apomopgosza. OcBoeHue O€CO3BOHOYHBIMH U
MO3BOHOYHBIMHU KMUBOTHBIMH CYIIIH.



Pa3Butne xu3HM Ha 3emie IO 3paM U IepUoJaM: apxel, MPOTEpo30H, MNajle030il, Me3030M,
KaifHO30M. OOmas XxapakTepuCTHKa KJIMMara W TIeoJOrMYecKuX mpoueccoB. [losBieHue u pacuBer
XapaKTEPHBIX OPraHU3MOB. YTJIeoOpa30BaHHUE: €ro YCIOBUS U BIUSHHUE Ha ra30Bblil cCOCTaB aTMOC(EPHI.

MaccoBble BBIMMpPAHUSI — 3KOJIOIMYECKHE KPU3UCHI Mpouuioro. IIpuuuHel U CleICTBUS MAacCOBBIX
BeiMUpaHui. COBPEMEHHBIM OKOJOTHYECKUNA KpHU3HC, €ro ocobOeHHocTtu. I[Ipobiema coxpaHeHHs
6uopazHooOpasus Ha 3emIe.

CoBpeMeHHas cucTeMa opraHudeckoro mupa. [IpuHuunel kinaccudukanuu opraHu3mMoB. OCHOBHbIE
CUCTEMATUYECKUE TPYIIIBI OPIaHNU3MOB.

JdemMoHCcTpauMu

[Toptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. Ilactep, Y. 1. Meunukos, A. U. Onapun, . Xomnzaeiiy,
I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmuner u cxembl: «Cxema ombita @. Pemm», «Cxema ombita JI. [lactepa mo wu3ydeHHIO
caM03apoXKJIeHUs KU3HW», «Cxema onbita C. Musiepa, I'. FOpu», «9Tanbl HEOPraHMYECKOM 3BOJIIOLIUNY,
«["eoxpononornveckas mkana», «HadanpHble 3Tanbl OpraHUYECKOW 3BoMOLMNY, «Cxema oOpa3oBaHUs
9yKapHoOT IyTéM cumOuoreHesa», «Cucrema >XKMBOH npupozab», «CTpoeHue Bupyca», «ApomMop¢o3sl
pactenmity, «PuHUOPUTH), «OTHOKIETOYHBIE BOJOPOCITN», «MHOTOKICTOYHBIE BOJOPOCIHY», «MXu»,
«[lanmopoTHUKN», «l'0IOCEMEHHBIE pacTeHus», «OpraHel LBETKOBBIX pacTeHHW», «(Cxema pa3sBUTHS
KHUBOTHOTO MHpPa», «ApoMop¢ho3bl KUBOTHBIX», «lIpocreitmmey, «KumeynononoctHsiey, «llmockue
yepBu»,  «YUnenucroHorue»,  «PbiObl»,  «3emHOBonHBIe»,  «lIpecmbikarommecs»,  «IItuien,
«Mutekonmraroniue», «Pa3BuTue )KU3HU B apXEUCKOW dpe», «Pa3BuTHE KM3HU B IIPOTEPO30MCKON 3pe»,
«Pa3BuTHE XKM3HU B NMaANCO30MCKON 3pe», «Pa3BUTHE KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KHU3HU B
KaliHO301cKOM 3pe», «CoBpeMeHHas CHCTEMAa OPTaHUYECKOTO MUPay.

ObopynoBanue: repbapuu pacTeHU pa3lIUYHBIX OTJEJNOB, KOJUIEKLIMH HACEKOMBIX, BJIAXKHBIE
npenaparbl KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM MIJIOKOXKHMX, CKEJIEThl IO3BOHOYHBIX
KUBOTHBIX, 4Yydeja NTUL MU 3BEepeH, KOJUIEKLUHU OKAMEHEJIOCTEH, IIOJIE3HBIX HCKONAEMBIX, MYJISKU
OpraHMYECKUX OCTATKOB OPIaHU3MOB.

BupryanbHasa 1adoparopHas padora «MoxenupoBanue onsltoB Mumepa—lOpu o usydenuro
a0MOreHHOI'0 CUHTE3a OPTaHUYECKUX COEIMHEHUHN B IEPBUYHON aTMocdeper.

JlabopaTopnas padora «l3ydyeHne u onrcanne NCKOMAEMbIX OCTATKOB JPEBHUX OPIaHU3MOB).

IIpakTnyeckas padora «3ydeHne 0cCOOEHHOCTEH CTPOCHUS PACTCHUN PAa3HBIX OTACIIOBY.

IIpakTnyeckas padora «/3ydeHne 0COOEHHOCTEN CTPOECHNUS TO3BOHOYHBIX KHUBOTHBIX).

Tema S. IIpoucxoxaeHue 4eja10BeKa — aHTPONOreHe3

Pa3nens! u 3agaun aHTpONoa0rul. MeTo 1l aHTPOIIOJIOTHH.

CraHOBJIEHME TIPEJICTaBICHUM O TMPOMCXOXKIECHUU  ueloBeKa. PenuruosHple  BO33pEHUS.
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxoncTBo yenoBeka € KUBOTHBIMH. CHcTeMaTH4ecKoe MOJI0XKeHHe dYenoBeka. CBUAETEIbCTBA
CXOJ/ICTBA YEJIOBEKA C JKUBOTHBIMM: CpaBHHUTEIbHO-MOpdosiornyeckue, smOpHonoruyeckue, (puznonoro-
Onoxumuueckue, nopeAeHYeckrne. OTIMYus 4YeloBeKa OT XUBOTHBIX. [IpAMOXOXKJ€HHME U KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOM CUTHAIbHON CUCTEMBI.

JBuxyme cuibl  (akTopbl) aHTpOIIOTreHe3a: Ouojormdeckue, comnuanbHble. COOTHOIIEHHE
OMOJIOTMYECKHUX U COLIMAIBHBIX (PaKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaIUU aHTponoreHe3a. PanHue yenoBekooOpa3Hble 00€3bsiHbI (IPOKOHCYJIbI) U paHHUE
HOHTHJIBl — OOIIME MPEAKH YeIOBEKOOOpa3HBIX 00€3bsH M JII0JeH. ABCTPAIONUTEKU — JABYHOTHE MPEIKU
mojen. YenoBeKk yMenbld, MepBble M3TOTOBICHHS Opyaud TpyAa. YemoBeK NpSAMOXOIAIINNA U MEpPBbIN
BBIXOJ Jtoiel 3a mpenensl Adpuku. YenoBek reiaenboeprckuii — oOMMKA MpeIoK HEaHAEePTaIbCKOTO
YeJOBE€Ka M 4YeJOBEKa pa3yMHOro. YelnoBeK HEAHAEPTAIbCKUM KakK BHUJ JIIOAECH XOJOJHOTO KIMMATa.
UYenoBek pa3yMHBI COBPEMEHHOIO THIIA, JEHHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a IpEeJesiaMu
Ad¢puxku. [Taneoreneruka u najieoreHOMHKA.

DBOITIOLIMS COBPEMEHHOT0 yenoBeka. EcrecTBeHHBIN 0TOOp B MOMyIAUAX YeToBeKa. MyTallMOHHbBIN
npouecc ¥ noaumopdusM. [lomymnsnuonHbsie BoaHBL, Apeld reHoB, Murpauus u «dPQGeKT OCHOBATENs» B
HOMYJISIMSIX COBPEMEHHOTO YEJIOBEKaA.

Yenoseueckne pacel. [lonsitue o pace. bonbpmme packl: eBporieoniHas (€Bpa3uiickas), aBCTpasio-
HerpouiHas (dKBaTOpUalbHas), MOHIoJIOMIHAs (Aa3MaTCKO-aMepuKaHCKas). Bpems u myrtu pacceneHus
yeloBeka 1Mo IutaHere. EauHCTBO 4yenoBeueckux pac. HaydHas HECOCTOSITENBHOCTh pacu3Ma.
[IpucnocobaeHHOCTh YeIoBEeKa K Pa3HbIM YCIOBHMSAM OKpysKaromied cpeabl. BiusiHue reorpaduueckoit
cpenbl U aperida reHoB Ha MOp(OTOTHIO M PUZHOITIOTHIO YETIOBEKA.



MeXIUCUUIUIMHAPHBIE METOAbl B (U3MUECKO (OMOJOTHMYECKON) aHTPOMOJIOTHU. DBOIIOIHMOHHAS
AQHTPOIOJIOTUSL M TAJCOAHTPOIIOJIOTHSI UENOBEYECKUX MNOMyJsiuil. buoconuanbHele uccineroBaHUs
pUpO/IbI uenoBeka. VccinenoBanue KO3BOMIOIUN OMOIOTUYECKOTO U COIIUATIBHOTO B YEIOBEKE.

JleMoHCTpanuu

[Toptpetsr: Y. HapBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumel u cxeMbl: «MeToabl aHTPONOJIOTHIY, «[ 0JIOBHON MO3T YenoBekay, «UeroBekooOpa3HbIe
00e3bsiHbI», «CKeNeT 4eloBeKa U CKeNeT IIKMMIIaH3e», «PyauMeHTbl M aTaBU3MbLy, «J[BIKYIIME CHIIbI
AHTPOIIOTEHE3a», «IBOJIOIMOHHOE JAPEBO YEJIOBEKa», «ABCTpajonuTek», «UemoBek yMmenblity, «HemoBek
npsaMoxoamminy, «JlennucoBckuil yenosek» «Heannepranbipl», «KpoMmanboHLb», «lIpeakn yenoBekay,
«OTarnbl 3BOJIIOLNHN YEJIOBEKay, «Pachl yemoBeKay.

O6opynoBaHue: MyJISKM OKAMEHEJIOCTEH, MPeAMETOB MaTepUalbHON KYJIbTYphI MIPEIKOB YENOBEKa,
penpoaykuuu (pororpaduu) KapTUH ¢ MHPOTOTUICCKUMHI U OUOICHCKUMH CIOXKETaMH TPOUCXOXKICHUS
yenoBeka, ¢ororpaduyd HAaXOJOK HCKOMAEMBbIX OCTATKOB YEJIOBEKa, CKEJET ueloBeKa, MOJENb depemna
YyeJloBEeKa M 4Yepena IIMMIIAH3€, MOJENb KUCTH YeJOBEKAa M KUCTH IIMMIIAH3€, MOJEIM TOpca IPEIKOB
YEJI0BEKa.

JlaGopaTtopnas pabGora «/3ydueHue 0COOCHHOCTEH CTPOCHHMS CKelleTa YelIOBEKa, CBA3aHHBIX C
PSAMOXOXKICHUEM».

IIpakTnyeckas padora «/3yueHue 3K0JOrMYECKUX aJalTallUNA YETOBEKay.

Tema 6. JKkoJI0rus — HAyKa 0 B3AHMOOTHOILICHUSIX OPraHNU3MOB U HA/IOPTraHU3MEHHBIX CHCTEM
¢ OKpY:Kal1eil cpenoi

3apoxxaeHue u pa3Butue skojoruu B Tpynax A. ['ym6onsara, K. @. Pynse, H. A. CeBepuona, 3.
I'exkens, A. Tencnu, B. H. Cykauésa. Pa3zneinsl u 3a1aun 3xosoruu. CBs3b 3KOJIOTUH C JPYTUMU HayKaMH.

Metonsl akonoruu. IloneBble HaOMIOACHHUS. OKCIEPUMEHTBHI B OKOJOTMH: MPUPOAHBIE U
naboparopuble. MojenupoBaHue B SKOJIOTMM. MOHMTOPUHT OKpYXKAIOLIEH cpeabl: JIOKaJIbHBIMU,
PErHOHANIBHBIN U TI100ATBHBIH.

3HaueHUE SKOJOTMYECKUX 3HAHUM JUIs 4eloBeKa. OJKOJOTMYECKOE MHPOBO33PEHUE KaK OCHOBA
CBs3ed yenoBeuecTBa C npupoAod. DOpPMHUPOBAHHE HKOJIOTMYECKOM KYJIbTYpbl M 3KOJOTMYECKOH
IPaMOTHOCTH HAaCEJICHHUS.

JdeMoHcTpannmn

[Toptpetsr: A. I'ym60abaT, K. @. Pynse, H. A. CeBepuos, 3. I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabmuer u  cxembl: «Paszmensl skomorum», «Merombl 3Komorum», «CxeMa MOHHTOPHHTA
OKpYKaroIleu Cpeb».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTHYECKUX UCCIIEIOBAHUI.

Tema 7. OpranusmMsl U cpeaa 0OOMTAHUSA

Okonoruyeckre (akToppl M 3aKOHOMEPHOCTH HX JeictBusa. Kiaccupukanus 5KOJIOTHYECKUX
dakTopoB: abwoTHueckue, OMOTHUECKHE, aHTpomoreHHble. OOmMe 3aKOHOMEPHOCTH JICUCTBUS
skonoruueckux QakropoB. IIpaBmno wmmaummyma (K. I[Hmpenrens, 1. JIubux). TonepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abuotnueckue ¢aktopsl. CBeT Kak 3Kojoruuyeckuit ¢axrtop. JleiictBue pasHBIX YYacTKOB
COJIHEYHOT'O CIIEKTpa Ha OpraHU3Mbl. JKOJIOIMYECKHUE TPYIIbl PACTEHUN U JKUBOTHBIX MO OTHOIIEHUIO K
cBeTy. CurHasnbHas poib cBeTa. POoTONEpUoOaAU3M.

Temnepatypa Kak dKojorumueckuit Qaxrtop. JleficTBue TemmepaTypbl Ha  OpPraHHU3MBIL
[ToMKkuIOTEPMHBIE U TOMOMOTEPMHBIE OPIAHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxuocTts kak skonoruueckuit ¢akrop. [Ipucmocobnenus pacTeHHil K MOAIEPKAHUIO BOIHOTO
6ananca. Kimaccudukamus pacTeHuil Mo OTHOIIEHUIO K Boje. [IpucrnocobneHust )KUBOTHBIX K M3MEHEHUIO
BOJIHOTO PEKUMa.

Cpenpl  oOWTaHHMA OpPraHW3MOB: BOJIHAs, HA3eMHO-BO3AYIIHAs, TOYBEHHas, TIyOWHHas
MOJITOYBEHHAs, BHYTpUOPraHu3MeHHasd. OU3NKO-XUMHUYECKHEe OCOOEHHOCTU Cpesl OOMTaHUsS OPraHUu3MOB.
[IpucnocobnaeHns OpraHu3MoB K KU3HU B pa3HBIX Cpeax.

buonornueckne putmbel. BHemnune w BHyTpeHHHE pPUTMBL. CyTOYHBIE W TOJIWYHBIE PHUTMBI.
[IpucnocobaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUI KU3HU.

Kuzuennsle popmbl opraHuzMoB. [loHsTre o xusHeHHON Qopme. XKuzHeHHbIe GOpPMBI PACTEHUM:
JEpeBbsl, KYCTapHUKH, KYCTapHUYKH, MHOTOJIETHHE TpPaBbl, OJHOJIETHHUE TpaBbl. JKu3zHeHHBbIE (HOpMBI
KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnyeckue QaxkTopsl. Buabl OMOTHUECKHMX B3aUMOICWCTBUI: KOHKYPEHIUS, XHIIHHYECTBO,
cumOuo3 u ero Qopmbl. [lapasuTtusm, koomepauusi, MyTyajau3M, KOMMEHcCalu3M (KBapTHPaHTCTBO,



HaxJIeOHIuecTBO). HeTpoduueckue B3aumoeiicTBus (Tonudeckue, popuueckue, padbpudeckue). 3HaUeHUE
OMOTHYECKUX B3aMMOJICHCTBHUI [UIsl CYIIECTBOBAaHUS OpPraHM3MOB B cpene oOutanus. [IpuHimn
KOHKYPEHTHOT'O UCKITFOUEHHSI.

JleMoHCTpanuu

Tabmunpl 1 cxembl: «Qxonorudeckue (akTopb, «CBETOBOHM CHEKTP», «IKOIOTUYECKUE TPYIIIbI
JKUBOTHBIX IO OTHOIIEHUIO K CBETY», «TEeIIOKPOBHBIE »XHUBOTHBIEY», «XOJIOJHOKPOBHBIE »KHUBOTHBICY,
«DU3HOJIOTHYECKHEe aIaNTallii KUBOTHBIX», «Cpeabl 00MTaHusI OpraHu3MoBY, «bruonornueckue puTMbI,
«KuzHennble GopMbl pacTeHHin», «Ku3HeHHbIE (DOPMBI JKUBOTHBIX», «DKOCHUCTEMAa HMIHPOKOJIMCTBEHHOTO
neca», «JKocucTemMa XBOMHOro useca», «llenm nuranusa», «XumHudectBo», «llapasutuzmy,
«Konkypennusay, «Cumonosy», «KommeHcamuzmy».

O6opynoBanue: repbapuu pacTeHUN M KUBOTHBIX, MPUCIOCOOJIEHHBIX K BIMSHHUIO Pa3IHMYHBIX
IKOJIOTHYECKUX (DaKTOPOB, TrepOapuu CBETOTIOOMBBIX, TEHENIOOWBBIX M TEHEBBIHOCIHMBBIX PACTEHUH,
CBETOJIIOOMBBIC, TEHENIOOUBBIE M TEHEBBHIHOCIMBHIE KOMHATHBIE PACTEHUS, TepOapuu U KOJUICKIUU
TETUIONIOOMBBIX, 3UMOCTOMKHX, MOpPO30YCTOHYMBBIX pACTeHHH, 4Yydena NTHULl WU 3Beped, repbapuu
pacTeHuid, OTHOCSIIUXCS K rurpoputam, kcepoduram, Mme3opuTam, KOMHATHBIE PACTEHUS TaHHBIX TPy,
KOJUICKIIMU XKMBOTHBIX, OOMTAIOIIMX B Pa3HbIX cpefax, repOapuu U KOJUIEKIUH PACTEHHN U KUBOTHBIX,
o0Jjafaomux 4epTaMu MPHUCIOCOOICHHOCTH K CE30HHBIM H3MEHEHHUSM YCIOBUN >KU3HU, repOapuu u
KOJUICKIIMU PACTCHHUI U KUBOTHBIX PA3TUYHBIX KU3HEHHBIX ()OPM, KOJUICKIIUU KUBOTHBIX, YUaCTBYIOIIMX
B PA3IMYHBIX OMOTHYECKUX B3aUMOACHCTBUSIX.

Jlaboparopnasi padora «BrisBiieHre TPUCTIOCOOIECHNUN OPTaHU3MOB K BIUSIHUIO CBETaY.

JlabopaTopnasi pabora «BpIsiBiIeHHE IPUCTOCOOICHII OPraHU3MOB K BIUSHUIO TEMIIEPATYPBD.

Jlaboparopnasi paboTa «AHaTOMUYECKHE OCOOCHHOCTU PACTEHUHN U3 PA3HBIX MECT OOUTAHUS.

Tema 8. Jko/10rusi BUAOB M NOMYJIALHI

DKOJIOTHYECKUE XapaKTepUCTUKHU mnomyisiuu. [lonmynauus kak Ouosorudeckas cucrema. Poub
HEOJTHOPOJHOCTH cpeibl, (pU3NYecKuXx OapbepoB M OCOOEHHOCTEW OMOJOTMH BUAOB B (POPMHpPOBAHUHU
MIPOCTPAHCTBEHHOU CTPYKTYphI omyJsiiinii. OCHOBHBIE TTOKA3aTeNU MOMYJIAINHI: YUCIEHHOCTD, TUIOTHOCTD,
BO3pAacCTHas U MOJIOBAsi CTPYKTYPA, POKIAEMOCTh, IPUPOCT, TEMII pOCTa, CMEPTHOCTh, MUTPALIUSL.

DKOJIOTHYECKasi CTPYKTypa nonyisiiuu. OneHka YucIeHHOCTH Monysiuuy. JJunaMuka nonymsiug u
e€ perymsuus. buornueckuil moreHuman nonyaauud. MoaenupoBaHue ITWHAMHUKU nonyisuuu. Kpuseie
pocTa YUCICHHOCTH monyisiud. KpuBble BbDKHMBaHHS. Perymsiuss 4HCICHHOCTH TOMYJISIUNA: POJIb
(GakTOpoB, 3aBUCAIMIUX W HE 3aBUCAIIUX OT IUIOTHOCTH. ODKOJOTHYECKHe cTpateruu BumoB (- u K-
CTpaTerun).

[TonsiTrie 00 sKojOrMYecKkoi Huie Buaa. Mecrooburanue. MHOroMepHasi MOAENb SKOJOTHYECKON
Hum J[x.M. XarunHcona. Pa3mepsl skonornueckoil Humu. [loTeHnansHas v peaan30BaHHAS HULIY.

Bun kak cucrema nomynsuuid. Apeanibl BUAOB. BUabl U MX KU3HEHHbIE CTPATETUU. DKOJOTMUYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTU TOBEACHUS M MHUIpaluil KUBOTHBIX. bHOIOrMYecKHe WHBAa3UU YYXKEPOIHBIX
BU/JIOB.

JleMoHCTpanuu

IToptper: Ix. WM. XaTunHCOH.

Tabmuipl U cXeMbl: «OJKOIOTUYECKHE XapaKTEePUCTUKH monmynsuun», «[IpoctpaHcTBeHHas
CTPYKTypa MOmyJsiiuny», «Bo3pacTHble mupamuabl mOmyssiiuny», «CKOPOCTh 3aceleHUs MOBEPXHOCTH
3emMuin pa3InyHbIMU OpraHu3Mammuy, «Mogaens sxonorudeckoit Humu [x. M. XatunHcoHay.

O06opynoBanue: repoapuu paCTeHUM, KOJUICKITUN KUBOTHBIX.

JlaGopaTopHnasi pa6ora «IIpucrnocoOneHust ceMsiH pacTeHUN K PacCETICHUION.

Tema 9. Jkos0rus cooduecTB. IKOJOrH4ecKue CHCTEMBbI.

Coo0riecTBa opraHu3MoB. bruoieHos u ero crpykrypa. CBsizu MeXa1y OpraHu3MamMu B OMOIIEHO3E.

Okocucrema kak oTkpbitas cucrema (A. k. Tencnu). dyHKUMOHAIBbHBIE OJIOKM OPraHU3MOB B
9KOCUCTEME: MPOJYLIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpodudeckue ypoBHU. Tpodudeckue 1enu u CeTu.
AOluoTtndeckue 6;10ku 3KocucTeM. [10uBBI U UITBI B AKOCHCcTEMax. KpyroBopoT BEIeCTB U MOTOK SHEPTHH B
JKOCUCTEME.

OcHOBHBIE TIOKa3aTeld dKOCHUCTEeMBbI. brnomacca W mpoayKius. DKOJIOTHYECKHE TMHPAMHUIBI YUCe,
OMOMACCHI U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @Daykmyayuu. HanpapieHHbIS
3aKOHOMEPHBIE CMEHBI COOOIIeCTB — CyKieccud. [lepBrUHbIE W BTOPUYHBIE CYKIIECCUU U MX TPUYUHBL



AHTpOTIOTeHHBIE BO3ICHCTBUS Ha cykueccuu. KimmakcHoe coobumiectBo. bruopasHooOpasue U moigHOTa
KPYrOBOpPOTa BEIIECTB — OCHOBA YCTOMUYMBOCTH COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBI. IKOCUCmEeMbl 03EP U peK. DKOCUCMeMbl MOpell U OKeaHo8. IKOCUCmembl
MyHOp, 1eco8, cmenell, NyCMblHb.

AHTpONOreHHbIe 3KOCHCTEMBI. ArposkocrcTreMa. ArpoueHos. Pa3nuuns Mexay aHTpONOreHHbIMU U
IPUPOIHBIMH S3KOCUCTEMAMH.

Vpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. I'opoackas ¢uopa u ¢ayHa.
CunaHTpOnU3aus TOPOJICKON (ayHbl. buojormueckoe M XO34WCTBEHHOE 3HAUCHHE arpO3KOCHUCTEM U
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJCHCTBUN OpPraHU3MOB B 3KOcHcTeMax. Ponb
KAcKaoHo2o aghghexma u 6ud08-30upuxamopos (Kuouesvix 6uU008) 8 (DYHKYUOHUPOBAHUU IKOCUCHEM.
[lepeHoc aHepruu 1 BELIECTB MEXY CMEXHBIMU 3KOCHCTEMAMH. Y CTOWYMBOCTh OPIaHU3MOB, MOIYJISALNN
U 5KOCHCTEM B YCIIOBHSIX €CTECTBEHHBIX U AaHTPOIIOI'€HHBIX BO3/1EHCTBUH.

Mexanusmbl 6030eicmeus 3a2pA3HEHUN PA3HbIX MUNOE HA CYOOP2AHUBMEHHOM, OP2AHUIMEHHOM,
NONYIAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHOBbl IKOJIO2UYECKO20 HOPMUPOBAHUS AHMPONOLEHHO20
8030eticmaus. MeTo010Tusi MOHUTOPUHTA €CTECTBEHHBIX M AHTPOIIOI'€HHBIX SKOCUCTEM.

JdemMoHCTpauMu

IToptper: A. JIx. Tencnu.

Tabmuubl u cxembl: «CTpykTypa OHOLEHO3a», «DKOcHCTeMa IIHPOKOJIUCTBEHHOIO JIecay,
«QKocucTeMa XBOMHOrO jeca», «OyHKIMOHAIbHBIE TPYIIIbI OPraHu3MOB B 3KOcUcTeMe», «KpyroBopot
BEIIECTB B 3KocucreMe», «llenn nurtanus (macTOuIuHas, AETPUTHAs)», «IKOJOrMUYEcKas HUpaMuaa
qucen», «IKOJIOTHYECKas MUpaMua OMoMacchly, «IKOoJoruveckas nupamuaa sueprum», «O0pazoBanue
6onota», «llepBuunas cykueccusi», «BoccraHoBieHue Jieca mocie MOXapa», «IKOCHCTEMa O03epay,
«ArporeHo3», «KpyroBopoT BemeCcTB U OTOK SHEPTHH B arporeHosey, «lIpumepsr ypoosKocucTem».

Ob6opynoBanue: repbapuu pacTeHHH, KOJUIEKLIUH HACEKOMBIX, Uyyesla NTHUI] U 3Bepel, repbdapuu
KYJIbTYPHBIX U JUKOPACTYIIUX PACTEHUH, aKBAPUYM KaK MOJEINb SKOCUCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onrcaHue ypoo3KOCHUCTEMBI».

JlaGopaTopnasi padora «/3ydeHue pasHOOOpa3us MEIKHUX IMOYBCHHBIX YWICHHCTOHOTHX B Pa3HBIX
9KOCHCTEMAX .

JOKcKypeusi «OKCKypcHs B THIWYHBIM OuHoreomeHo3 (B ayOpaBy, Oepes3HsK, €JIbHHK, Ha
CYXOJOJIbHBIN WM MOWMEHHBIH JIYT, 03€p0, 60I0TO)».

IKeKkypeust «IKCKypCHsl B arpodKOCUCTEMY (Ha MOJI€ WM B TEIUIMYHOE XO3SIHCTBO)».

Tema 10. Buocdepa — rinodanbHas IKocHCTEMA

buocepa — oOmennanerapras o6ojouka 3eMiu, TA€ CYIIECTBYET WJIM CYIIECTBOBAla KU3Hb.
Pa3zutue npezacrasieHuit o Ouochepe B Tpynax O. 3tocca. Yuenue B. W. Bepnagckoro o 6uocdepe.
Ob6nactu 6uocdeps! u €€ cocran. JKuBoe BelecTBo Onocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH  cyllecTBOBaHMA Ouocdepbl. OcobGeHHOCTH Ouocdepbl Kak — TI00aIbHON
sKocucTembl. JlMHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U OHOreOXMMHUYECKHE
LUKJIBI (yriiepofa, a3oTa). PUTMUYHOCTE siBJeHUH B Onocgepe.

3onanbHOCTh OMocdepsl. [lonstue o Ouome. OCHOBHBIE OMOMBI CYIIW: TYHJpa, XBOWHBIC Jeca,
CMEIIaHHbIE U HIMPOKOJIMCTBEHHBIE JI€Ca, CTENH, CaBaHHBI, IIyCTBIHU, TPOIUYECKHE JIECA, BBHICOKOIOPBSI.
Kinmar, pacTuTenbHbli U 5KMBOTHBIM MUp OMOMOB CYIIIH.

CrpykTypa M (YHKIUS SKHBBIX CHCTEM, OL€HKa HMX PECYpCHOro MOTEHIMana U OHOCHEpHBIX
GbyHKIHIA.

JleMoHCTpanuu

IToptpetsr: B. 1. Bepraackuii, 3. 3rocc.

Tabmuuel u cxemsl: «I'eochepsl 3emun», «KpyroBopot a3ota B npupoae», «Kpyrosopor yriepoaa B
npupone», «KpyroBopor kuciopoaa B npupojie», «KpyroBopoT Boasl B mpupojie», «OCHOBHbIE OHMOMBI
cymmn», «Knumarnueckue nosica 3emnun», «T'yaapar, «Taiira», «CMmemannsiii aecy, «LInpokoincTBEHHBIH
necy, «Cremnby, «CaBanHay, «IlycTeiasay, « Tpornuueckuii iecy.

Ob6opynoBanue: repdapuu pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIUU )KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKoJIOrHuYeckre KpU3MChl M WX NpUYMHBL. Bo3neiicTBue uenoBexka Ha Ouocdepy. 3arps3HeHue
BO3QyImIHOW cpeabl. OxpaHa Bo3ayxa. 3arps3HeHHe BOJHOM cpeabl. OxpaHa BOAHBIX PECYpCOB.
Pa3pymenne noussl. OxpaHa NOUBEHHBIX pecypcoB. M3Menenue knumara.



AHTpPONIOTEHHOE BO3CHCTBUE HA PACTUTEIBHBIM W KMBOTHBIM Mup. OXpaHa pacTUTEIBHOTO U
KUBOTHOTO Mupa. OCHOBHBIC NPUHIUIBI OXpaHbl Mpupoabl. KpacHeie kuHuru. Oco0o oxpaHsemble
npupoaasie Tepputopun (OOIIT). boranndeckue caabl ¥ 300JI0THIECKHE TTAPKH.

OCHOBHbIE TMPHUHIMIB YCTOWYMBOIO PA3BUTHSL UEJIOBEYECTBA U NpHUpoAbl. PanuonanbHOE
MPUPOJIONIONB30BAaHUE U COXPAHEHHE OHOJOrMYecKoro pasHoobpasus 3emiu. OOmIe 3aKOHOMEPHOCTH
TIO0ANBHBIX  AKOJIOTHMYECKUX KpHU3UCOB. OCOOCHHOCTH COBPEMEHHOTO KpH3UCAa W €r0 BEpPOSTHBIC
MIOCJIE/ICTBHSI.

Pa3Butre METOOB MOHHMTOPUHTA Pa3BUTHUS OMACHBIX TEXHOTEHHBIX TpoleccoB. CucmemHvle
uccnedosanusi nepexooa K pecypcocbepecaroujeli U KOHKYPEHmMOCHOCoOHoU 3Hepeemuke. buonocuueckoe
pasznoobpasue u douopecypcvl. Hayuonanvnvie ungopmayuonnvle cucmemsl, obecneuugarouue 00Cmyn K
uHgopmayuu no cocMosiHUI0O OmMoenbHuIX 8U008 U IKocucmem. OCHOB8bI dIKOpeaburumayuu IKOCUCmem u
cnoco606 6opvobl ¢ buonospexcoeHusMU. Pekoncmpykyus MopcKux u HA3eMHbIX IKOCUCTIEM.

JemMoHCTpauMu

Tabmuiel U cxembl: «3arps3HeHre atMocdepbl», «3arpsi3HeHue Tuapocdepb», «3arps3HEHUE
nouBbl», «llapHukoBelii 3ddekr», «Ocobo oxpaHseMble NPUPOIHBIE TeppUTOpUN», «Moaenu
YIPABJISIEMOTO MUPay.

O6opynoBanue: dhoTorpaduu OXpaHIeMbIX paCTCHHUI U )KUBOTHBIX KpacHoi kauru Poccuiickoit
®enepaunn, KpacHol KHUTH pernoHa



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MA HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

@I'OC COO ycranaBnuBaeT TpeOOBAaHUS K pe3yibTaTaM OCBOCHUS O0YYArOIIMMUCS MPOTPaMM CPEIHETO
o01iero o0pazoBaHMsl: JMYHOCTHBIE, METANIPEIMETHBIE U IIPEIMETHBIE.

B cTpyKkType JIHYHOCTHBIX pe3ylIbTaTOB OCBOCHHS IMPOrPaMMbl MO OMOJOTHH BBIACICHBI CIEAYIOIINE
COCTABJISIOLIME: OCO3HAHUE O0YYarOUIMMUCA POCCUMCKON Ipa’kAaHCKOM MISHTUYHOCTH — IOTOBHOCTH K
CaMOPAa3BHUTHUIO, CAMOCTOSTEIILHOCTH M CAMOOIIPEICIICHUIO, Haluyue Momusayuy K 00y4eHuI0 OUOJIOTHH,
yenenanpasnennoe pazeumue BHYTPEHHMX YOEKIACHUH JIMYHOCTH HAa OCHOBE KIIIOUEBBIX LIEHHOCTEH W
MCTOPUYECKHUX TPATULMNA pa3BUTHS OMOIOTUYECKOTO 3HAHUS, 20MOBHOCHb U CNOCOOHOCMb 00YUaIOIINUXCS
PYKOBOJICTBOBATBLCSI B CBOEH JESATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU YCTAaHOBKAaMH, IPUCYLIUMU CUCTEME
Ouosiornyeckoro 00pa3oBaHUs, Haluyue NPABOCO3ZHAHUS DKOJOTHUECKOW KYJIBTYpPBI, CHOCOOHOCMU
cmasume 1NN U CTPOUTD KU3HEHHBIE TUIAHBI.

JInuHOCTHBIE PE3YNbTAaThl OCBOCHHS MPOTPaMMBI 1O OHMOJIOTMM JOCTUTAIOTCS B €IUHCTBE Y4eOHOH H
BOCIIUTATEJIbHON JEATEIIbHOCTH B COOTBETCTBUU C TPAJULMOHHBIMU POCCUHCKUMH COLIMOKYJIbTYPHBIMH,
HUCTOPUYECKUMH M J1yXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMHM, IPUHSATBIMU B OOILECTBE NpaBWIaMU U
HOpMaMM MOBEJICHMsI U CIIOCOOCTBYIOT IpOLIECCaM CaMOIIO3HAHMSA, CAMOBOCHHUTAHUS M CaMOpa3BUTHS,
pa3BUTHs BHYTPEHHEW MO3ULMU JUYHOCTH, NATPUOTU3MA U YBAKEHUS K 3aKOHY MU IPaBOINOPSIKY,
YeJIOBEKY TPYAa M CTapIIeMy MOKOJIEHHUIO, B3aUMHOI'O YBaXXEHUs, OEPEKHOI0 OTHOIIEHUS K KYJIbTYPHOMY
HAaCJIEAWIO U TPAJAULIMIM MHOTOHAMOHAIBHOTO Hapoaa Poccuniickoit denepanuu, npupoae U OKpyKaroLen
cpene.

JInuHOCTHBIE pe3ynbTaThl OCBOEHMsI yueOHOro npenmera «buonorus» AOMKHBI OTpakaTh TOTOBHOCTb U
CIOCOOHOCTh O0YyYaroIUXCsl PYKOBOJCTBOBATHCA C(HOPMUPOBAHHON BHYTPEHHEH NO3MLMEH JHUYHOCTH,
CUCTEMOM LIEHHOCTHBIX OpHEHTalU{, IO3UTHUBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOIIUX
TPAIULMOHHBIM IIEHHOCTAM POCCHICKOro OOIIecTBa, PpacIIMpPEHHE MKU3HEHHOTO OIbITa U  OIbITA
JESITEIbHOCTH B IPOLIECCE pean3allii OCHOBHBIX HAIIPABJIEHUN BOCIUTATENBbHON AEATEIbHOCTH, B TOM
qucIIe B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMA:

C(OPMHUPOBAHHOCTh TPAXKIAHCKONW MO3MIMU OOYy4aroIlerocss Kak aKTHMBHOTO M OTBETCTBEHHOIO YiIeHa
POCCHIICKOT0O 00I1IEeCTBA;

0CO3HaHME CBOMX KOHCTUTYLIMOHHBIX IPaB U 00sI3aHHOCTEH, YBaXKEHUE 3aKOHA M ITPABOMOPSIKA;
TOTOBHOCTh K COBMECTHOM TBOPYECKOW JESATENIbHOCTH IPH CO3JaHUM Y4E€OHBIX IPOEKTOB, PEIICHUU
y4eOHBIX M MMO3HABATENbHBIX 33/1a4, BHIOJIHEHUN OMOJIOTMUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIpPENEsTh COOCTBEHHYIO MO3UIMIO MO OTHOLICHUIO K SIBJICHHSIM COBPEMEHHOM >KM3HU U
O0OBICHATH €€;

YMEHHE YUYUTHIBaThb B CBOUX JCHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aHUMOJCHCTBHS JIOJEH ¢
pa3sHBIMU YOEXKAECHUSMH, KYJIbTYPHBIMHU LIEHHOCTSIMU U COLIMAIBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IPOIIECCE COBMECTHOTO BBIMOJIHEHMSI YYEOHBIX, MO3HABATEIbHBIX U
UCCIIEIOBAaTEbCKUX 3aJlau, YB@KUTEIBHOTO OTHOIIEHUS K MHEHHUIO ONIOHEHTOB IMpH OOCYXICHUU
CIOPHBIX BOIIPOCOB OMOJIOTMYECKOT0 COJIEPKAHUS;

TOTOBHOCTb K TyMaHUTapHON M BOJOHTEPCKON NEATEIBHOCTH;

2) MIaTPUOTHYECKOI0 BOCIIUTAHMSA:

c(OPMHPOBAHHOCTh POCCHMCKON TPaKJaHCKOM MAEHTHYHOCTH, MaTPUOTH3Ma, YBaKEHUS K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTH Tepesl PoauHOM, TOpI0CTH 3a CBOM Kpai, cBOO PoauHy, CBOH S3BIK U
KYJIbTYpY, IPOIJIOE U HACTOSAIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIIEHHWE K MPUPOJHOMY HACIEIUI0 U MaMSATHUKaM IMPHUPOAbI, AOCTHkKeHHsM Poccun B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;

CIOCOOHOCTH OIIEHMBATh BKJIAJ POCCHICKUX YyY€HBIX B CTAHOBJICHHE U pa3BUTHE OMOJIOTUH, MOHUMAHUS
3Ha4YeHHUs1 OMOJIOTUH B MO3HAHUU 3aKOHOB IPUPO/BI, B )KU3HH YeJIOBEKa U COBPEMEHHOT0 00IIeCTBa;
uzelHas yoex1€HHOCTh, TOTOBHOCTh K CITYXKEeHMIO U 3amuTe OTedyecTBa, OTBETCTBEHHOCTD 3a €ro CyAb0y;
3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHHUE NYXOBHBIX LIEHHOCTEN POCCUIICKOr0 Hapo/a;



c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MIOBEICHUS;
CIOCOOHOCTH OLIEHHWBATh CUTYAIIMI0 W MPHUHUMATH OCO3HAHHBIC PEUICHHS, OPHUEHTUPYSACh HA MOPATbHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;
OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYUBOTO OYAYIIETO;
OTBETCTBEHHOE OTHOILEHHE K CBOMM POJUTENSAM, CO3[JaHHUIO CEMbH Ha OCHOBE OCO3HAHHOTO IMPUHATHUSA
LIEHHOCTEN CEMENHOM KU3HU B COOTBETCTBHUM C TpaAULMAMU Hapo1oB Poccuu;
4) 3¢TeTHYECKOIr0 BOCIIUTAHMS:
ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYas ICTETUKY OBbITA, HAyYHOIO M TEXHUYECKOTO TBOPUYECTBA,
CHopTa, TpyJa, OOIECTBEHHBIX OTHOIICHUI;
IMOHUMaHUE SMOLIMOHAIIBHOTO BO3JAECHCTBUS AKUBOU MPUPOBI U €€ HEHHOCTH;
TFOTOBHOCTb K CAMOBBIPA’KEHUIO B Pa3HbIX BUJAX UCKYCCTBA, CTPEMIICHHE MPOSBIIATh KAYECTBA TBOPUYECKOM
JUYHOCTH;
5) ¢usuyeckoro BocnMTaHUS, (OPMHUPOBAHUA KYJIbTYPbl 3A0POBbSI W 3MOIMOHAJBLHOIO
Os1aromosty4ms:
MOHUMAaHUE U pealin3anus 3J0pOBOro U OGe3omacHoro obpasza >KM3HM (30pPOBOE MUTAHUE, COONIOCHUE
TUTUEHUYCCKUX TPAaBHI U HOPM, COATAHCUPOBAHHBIN PEXKUM 3aHSATUH M OTIbIXA, PEryisapHas pu3udeckas
aKTUBHOCTb), OEpEKHOI0, OTBETCTBEHHOTO U KOMIIETEHTHOI'O OTHOIICHUS K COOCTBEHHOMY (DHU3HUECKOMY
U TICUXUYECKOMY 3/I0POBBIO;
MMOHMMAaHKE LIEHHOCTH MPaBWJI UHIUBUIYATbHOTO U KOJUIEKTUBHOTO O€30MacHOTO MOBEICHUS B CUTYAIIHSIX,
YTPOKAIOILIUX 3/10POBBIO U KHU3HU JIOJIEH;
OCO3HAaHWE TMOCJIECACTBUI W HENPHUATHS BPEAHBIX MPUBBIUEK (YHOTPEONECHUSI alKOrojsi, HapKOTHKOB,
KYpEHHUs);
6) TPy10BOr0 BOCIIUTAHUA:
TOTOBHOCTB K TPYly, OCO3HAaHHE IEHHOCTH MacTepPCTBa, TPYIOTI00HE;
TOTOBHOCTh K aKTUBHOM JESATEIILHOCTH TEXHOJIOTUYECKOW U COLMAbHOM HANpaBICHHOCTH, CIOCOOHOCTh
WHULIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITEILHO BBITOIHATH TAKYIO JAESTEIbHOCTD;
UHTEpEeC K pa3nuuHbiM cdepaMm MpodeccHoHaANbHON eATeNbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oynymieit npodeccuu u peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TUIAHBI;
TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BaHUIO Ha MPOTSHKEHUU BCEH )KU3HU;
7) 3K0JI0OTMYEeCKOr0 BOCIIMTAHMS:
HKOJIOTUYECKU 1IeJIecO00pa3HOe OTHOLIEHHWE K NPUpPOAE KaK HCTOYHMKY >KM3HM Ha 3emiie, OCHOBEe e€
CYLIECTBOBAHMS;
MOBBIIIIEHUE YPOBHS JKOJIOTMYECKON KYIbTYphl: MPHOOpETEHHE OMbITa IUIAHUPOBAHUSI TOCTYNKOB U
OLIEHKH UX BO3MO’KHBIX TOCJIEICTBUMN /I OKPYXKAIOIIEeH Cpeibl;
OCO3HaHUe TTI00aTbHOr0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U IyTel UX pelIeHus;
CIIOCOOHOCTH HCIIOJIb30BAaTh IpUOOpeTaeMble NMpU U3y4YEeHUH OMOJIOTMU 3HAHUS U YMEHUS NpU pELIeHUU
mpo0yieM, CBS3aHHBIX C PAlUOHAIBHBIM TPUPOJONOIH30BAaHUEM (COOMIOIEHHE TpPaBUI TOBEACHUS B
NpPUPO/IEC, HANpaBICHHBIX Ha COXPAHEHHWE PAaBHOBECUS B D3KOCHCTEMAaxX, OXpaHy BHUJOB, IKOCHCTEM,
o6uochepsl);
AKTUBHOE HENPHUATUE JCHCTBUH, NPUHOCAIIMX BpEI OKPYKAIOIIEH MNPUPOJHON Cpele, YMEHHE
MPOTHO3UPOBATh HEONArONpHUATHBIE HSKOJIOTHYECKHE TOCIEICTBUS MPEANPUHUMAEMBIX JEHCTBUI U
MpeA0TBpaIIaTh UX;
HaJU4yhe Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUICHUS, HKOJIOTHYECKOM KYJIbTYpbI, ONBITA JESITEIbHOCTU
HKOJIOTMUECKON  HalpaBJIEGHHOCTH,  YMEHHUSI  pPYKOBOJCTBOBATbCSi HMMHU B  I103HaBaTEIbHOM,
KOMMYHUKAaTUBHOM W COLMAJIBHOM MPAKTHUKE, TOTOBHOCTU K YYaCTUIO B MPAKTUUECKOW JEATEIbHOCTH
9KOJIOTMUYECKOI HaNpaBIeHHOCTH;
8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:
c(OPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU HU
OOIIIECTBEHHON NPAaKTUKH, OCHOBAHHOTO HAa JMAIOre KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAaHUIO CBOETO
MeCTa B MOJHUKYJITYPHOM MHUPE;
COBEPILIEHCTBOBAHUE SI3bIKOBOW M YUTATEIBCKON KYJIbTYPhl KaK CPEJCTBA B3aUMOICHCTBUS MEKY JIFOAbMHU
Y TIO3HAHUS MDA,
MOHMMaHUEe CrielupUKU OMONOTUU KaK HAayKH, OCO3HaHUs €€ poiu B (OPMUPOBAHUU PAIMOHATBHOTO
HAyYHOTO MBIIIJICHUS, CO3JaHUH 1LIEJIOCTHOTO IMPEACTaBIEHUS 00 OKpY)KaloIlleM MHpe KaK O €IMHCTBE



MPUPOJIBI, YeIOBEeKa M OOINECTBA, B MO3HAHUHU TMPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUH MpoOiieM
COXpaHEHHUSI IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJIOTHH JUISI COBPEMEHHOW ITMBIIIU3AIMH: 00ECIICYCHHST HOBOTO YPOBHS
pPa3BUTHUS MEIUIIMHBI, CO3JaHUE TEPCIEKTUBHBIX OMOTEXHOJOTHH, CIHOCOOHBIX pEIIaTh PECYpCHBIC
npoOJIeMbl pa3BUTHSI YEIIOBEUYECTBA, NIOUCKA MyTEH BBIXOJA M3 TJIOOAIBHBIX IKOJOTHUYECKUX MPOOJIEM U
obOecrieueHUs TMepexoJa K YCTOWYMBOMY Pa3BUTHIO, PAllMOHAIBLHOMY WCIHOJIB30BAHUIO MPHPOIHBIX
pecypcoB U GOPMHUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B IMOJYYCHHHM OMOJOTHYECKMX 3HAHWW B IENISAX TOBBIINICHUS OOIICH KYyIbTYpHI,
€CTeCTBEHHO-HAYYHOW TIPaMOTHOCTH, KaK COCTaBHOW 4YacTH (YHKIMOHAJIBHOW TPaAMOTHOCTH
oOydaromuxcsi, opMupyeMoit Ipu U3y4eHUH ONOJIOTHH;

NOHMMaHHE CYNIHOCTH METOJIOB IIO3HAHMS, HUCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH
UCIIONIb30BATh IMOJIydaeMble 3HAHUS IS aHauu3a U OOBSICHEHHUS SBICHUU OKPYKAMOIIETO MHpa U
NPOUCXOIAIIUX B HEM M3MEHECHWH, YMEHHE JeJilaTh OOOCHOBAHHBIC 3aKJIIOUEHHSI Ha OCHOBE HAYYHBIX
(aKTOB ¥ IMEIOIIUXCS TAHHBIX C IEJIBIO MOJYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITEIIPHO MCIIOJIb30BaTh OMOJIOTHUYECKIE 3HAHUS JIJIsl PEIISHHsI TPOOJIEM B pealTbHBIX
YKU3HEHHBIX CUTYaITUsX;

OCO3HAaHHWE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTh  OCYIIECTBISITH INPOCKTHYIO H
HCCJICIOBATEIILCKYIO ACSITCIIbHOCTh HHIUBUYaTbHO U B TPYIIIIE;

TOTOBHOCTh W CIIOCOOHOCTh K HENPEpPHIBHOMY OOpa30BaHUIO M C€amMOOOpa30BaHUIO, K AKTUBHOMY
MOJTYYEHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBUU C )KU3HCHHBIMU IMTOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATHI

MeTaHpeZIMeTHBIe PE3YyJIbTaThl OCBOCHUA yT-I€6HOFO npeamMeTa «buonorus» BKIOYAIOT: 3HAYMMEBIEC JJIsA
(dopMupoBaHUS MUPOBO33PEHUS 00YYAIOIINXCS MEKAUCIUILTMHAPHBIE (MEXKITpEeMETHbIE) OOIIeHayYHbIC
MOHATHUS, OTPAXKAIOIIKE IEIOCTHOCTh HAYYHOH KapTHHBI MHpa M CHeUu(UKYy METOIOB IO3HAHUS,
UCTIONIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPrus, SBJICHHE, IPOLECC, CUCTEMa, HAYYHBIN
(axT, TPUHINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUs, HCCIEeJOBaHUE, HAOIIOIeHNE, U3MEPEHUE,
9KCIIEPUMEHT M JpyrHe); YHUBEpcalbHble ydeOHBbIC NeicTBHs (TI03HABATEIIbHBIC, KOMMYHUKATHBHBIC,
perynsTHBHBIE), oOecmeunBaromuye GopMupoBaHue (YHKIMOHAIHHON TPAMOTHOCTH W COLUAIBHOU
KOMITCTECHIHH 00y4aIOIINXCS; CIIOCOOHOCTh o0ydaromumxcs UCIIOJIb30BATh OCBOCHHBIE
MCKIUCHUIUIMHAPHBIC, MHPOBO33PCHUCCKHUEC 3HAHHA W  YHUBCPCAJIBHBLIC y‘~I€6HBI€ HeﬁCTBHﬂ B
MIO3HABATEJILHOM U COLMAIbHON MPaKTHKE.

B pesynbrare nsyuyeHus OMOJIOTHMM Ha YPOBHE CpPEAHEro 00IIero odopa3oBaHus y oOyuaroiierocs Oyayrt
cOpMHpOBaHbl  IO3HABaTEJIbHbIE  YHUBEpCAJbHble  yueOHble  JEHCTBHA, KOMMYHHKAaTHBHBIE
YHUBEpCaJbHbIE yueOHble AEUCTBUS, PEryISATHBHbIE YHUBEpCAIbHbIE y4deOHbIE NEHCTBHS, COBMECTHAs
NeSITeITbHOCTD.

MertamnpeaMeTHble pe3ylbTaThl OCBOEHHUS IPOrpaMMbl CpEeIHEro oO0IIero o0pa3oBaHUs JIOJIKHBI
OTpakaTh:

OBJ1ajieHNe YHHBEPCAIbHBIMH Y4eOHBIMH MO3HABATEbHBIMH AeiCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHUE TeHCTBHUS:

CaMOCTOSITENIbHO (hOPMYITUPOBATh U aKTYaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
HCII0JIB30BAaTh IMPH OCBOCHHU 3HAHUH HpI/IéMI)I JJOIT'MYC€CKOI'0 MBIIIJICHU S (aHanma, CHUHTE3a, CpaBHCHU,
KJaccu(uKaum, 00001IeHNs), paCKPbIBaTh CMBICT OMOJIOTUUECKUX MOHIATUH (BBLAETATH UX XapaKTepHbIE
IMPU3HAKH, YCTaHABJIWBATh CBA3H C APYTUMHA HOHHTI/I?IMI/I);

OTIpeNeNATh IIeNU JIeATeIbHOCTH, 3ajaBas NapaMeTpbl M KPUTEPUU HX JIOCTH)KEHHUS, COOTHOCHUTH
PE3YIBTATHI ACATCIBHOCTH C ITOCTABJIICHHBIMHA LCIISAMHU,

UCIIO0JIb30BaTh OMOJIOTHYECKUE MTOHATHS Il 00bsICHEHHs (DAKTOB U SBJICHUMN KUBOM TPUPOJIBI;

CTPOUTH JIOTUYCCKHE PaACCYKACHUA (I/IH)IYKTI/IBHBIG, ACAYKTUBHBIC, II0 aHaJ'IOFI/II/I), BBISIBJIATDH
3aKOHOMEPHOCTH W MPOTHBOPEYHMS B pPAacCMaTPUBAEMBIX SBJIEHUSAX, (OPMYIMPOBATH BBIBOJABI U
3aKITIOYCHUS;

OPUMEHATh CXEMHO-MOJICNIbHBIE CPE/ICTBA JUI MPEACTABICHUS CYIIECTBEHHBIX CBSI3€H M OTHOLICHUH B
M3y4aeMbIX OMOJIOTHYECKUX 00BEKTaxX, a TaKKe MPOTUBOPEUNI Pa3HOTO POJia, BHISIBICHHBIX B Pa3IMUYHbIX
UH(POPMALIMOHHBIX HCTOYHHUKAX;



pa3pabarbiBaTh IUIaH peIIEHUS TMpoOJIeMbl C Y4Y€TOM aHalIM3a UMEIOIIUXCS MaTepHalbHBIX U
HEMaTepUabHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JAEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM, OLIEHUBATh PUCKU
NOCIIEACTBUM EATEIBHOCTH;

KOOPJMHUPOBAaTh U BBIIOJHATH pabOTy B YCIOBMSIX PEaJbHOIr0, BUPTYaJIbHOI'O M KOMOMHHPOBAHHOIO
B3aUMOJICUCTBUS;

pa3BUBAaTh KPEaTHUBHOE MBIIIUIEHUE TP PEILICHUH )KU3HEHHBIX NIPOOJIEM.

2) 6a30BbIe HCCIEI0BATEIbLCKHE IeHCTBHS:

BJIAJCTh HaBBIKAMHU Y4€OHO-MCCIEIOBATENbCKON U NPOEKTHOW JEATEIbHOCTH, HABBIKAMH DPAa3pelleHUs
npobaeM, CHocoOHOCTBIO W TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOMCKY METOZOB  PEIICHHS
NPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB T03HAHMS;

UCIIOJIb30BaTh PA3JIMYHbIE BHUJbI JEATEIBHOCTH IO IOJIYYEHHIO HOBOTO 3HAHHUSA, €r0 HMHTEPIPETALHH,
npeoOpa3oBaHUI0 U NPUMEHEHUIO B YYEOHBIX CUTyallMsX, B TOM 4YHCIE IPHU CO3AAHUU Y4YEOHBIX U
COLIMAJIbHBIX MPOEKTOB;

(GopMHpOBATh HAYYHBIM TUI MBIIJICHUS, BIAJETh HAYYHOH TEPMHMHOJIOTUEH, KIIIOYEBBIMU MTOHATUAMHU U
METOJaMH;

CTaBUTh U (POPMYJIUpPOBaTH COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHON JEATEIBHOCTH M >KU3HEHHBIX
CUTYaLUsX;

BBISBIIATh IIPUYMHHO-CIICICTBEHHbIE CBSI3M M aKTyalM3HpOBaTh 3ajady, BbIIBUIATh TUIOTE3y €&
pelleHrs, HAXOJAWUTh ApryMEHThl JUIs J0Ka3aTelbCTBA CBOMX YTBEP)KICHHUM, 3a/laBaTh IapamMeTpbl U
KPUTEPHUU PELICHHUS;

AQHAIM3UPOBATh IIOJIYYEHHbIE B XOJAE pELIEHUS 3aJaydl pe3yJbTaThl, KPUTUYECKH OLIEHUBATh HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CHTYaIlUsM, OLEHHBATH TPUOOPETEHHBIN OMBIT;

OCYILLIECTBIIATh  II€JICHANpaBJIEHHBI IOUCK MEepeHoca CpeACTB U CHocoOOB  JIEHCTBHS B
po(heCcCHOHATLHYIO CPEy;

YMETb MIEPEHOCUTDh 3HAHUS B 103HABATEIbHYIO U IPAKTHUECKYIO 00IaCTH JKU3HEACATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUT'aTh HOBBIE UJIE€U, IIPEAJIaraTh OPUTHHAIBHBIE MTOJXObl U PELIEHUs, CTABUTh MIPOOJIEMBI U 3a]auH,
JIOTTYCKAIOIUE aJIbTEPHATUBHBIE PEIICHMUS.

3) padora ¢ nnpopmanmeii:

OpUEHTUPOBAThCS B Pa3IMYHBIX HCTOYHHMKAX HHPOpMANUM (TeKCTe Y4eOHOro MOcoOus, Hay4dHO-
HOMYJSIPHOM HUTEpaType, OMOJIOTNYECKUX CIOBapsX U CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHbBIX, B
WHTepHere), aHanu3upoBaTh MHMOpPMALMIO PA3IWYHBIX BUAOB U (POpPM mpeacTaBieHUs, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEYUBOCTE;

dbopMyIUpOBaTh 3alpOChl U MPUMEHATHh PA3JIMYHBIE METOJBI MPH MOUCKE M OTOOpe OMOIOrMYecKOon
uHpOopMaLnu, He0OXOAUMOM IS BBITTOJIHEHHSI yUeOHBIX 3a/ay;

npuodperaTh OTIBIT HCIIOJIb30BAHUS MH(}OPMaLOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPULICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHMS PA3INYHbIX IOMCKOBBIX CUCTEM;
CaMOCTOSITENILHO BBIOUPATh ONTHUMAaNIbHYIO (OPMY MPEACTaBIECHUs OMoIornyeckoi nHdopmanuu (CXeMsl,
rpaduKu, TuarpaMMsl, TaOJIMIIbI, PUCYHKH U APYTOe);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B KauecTBE cpeAcTBa Ipu paboTe ¢ Ouosiornyeckoil wuHpopmanuen:
OPUMEHATh XUMHUYECKHe, (U3NUYEeCKHe U MaTeMaTHYeCKUe 3HaKl U CUMBOJIBL, (hopMyJibl, abOpeBUaTypy,
HOMEHKJIATypy, UCIIOJIb30BATh U IPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISAHOCTH;
BJIAJCTh HAaBBIKAMU PpACHO3HABaHUS M 3alIUTHl MHPOpPMALUHU, WHGPOPMALMOHHON O€30MacHOCTH
JUYHOCTH.

OBiiaieHne YHHBEPCAIbHBIMH KOMMYHUKATHBHBIMH e CTBUSAMU:

1) obenmue:

OCYILECTBIISATh KOMMYHHUKAIIMH BO BCEX cdepax JKU3HU, aKTUBHO YYaCTBOBAThH B TUAJIOTE WIIM JTUCKYCCHH
[0 CYIIECTBY 00CYyXJ1aeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh CYXKJIEHUS OTHOCHUTEIBHO
BBIMIOJIHEHMS TpeJJlaraéMod 3aJaud, YYWUThIBaTh HMHTEPECHl U COIJIACOBAHHOCTh IMO3ULUN JApPYTUX
YYaCTHUKOB JAMAJIOra WIN JUCKYCCUN);



pacrio3HaBaTh HeBepOaJbHBIC CpeAcTBAa OOIICHHS, MOHMMAaTh 3HAUYCHHE COIMAJIBHBIX 3HAKOB,
NPEANOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYyalldii, yMeTh CMST4aTb KOHQUIMKTBI WU BECTH
IIEPEroBOPHI;

BJIAJCTh PAa3MUYHBIMU CIIOCOOaMHU OOLICHUS M B3aUMOJCHCTBHUS, MOHUMATh HAMEPEHHUS IPYTUX JIOJEH,
HPOSIBJIATE YBAXKUTEIbHOE OTHOLIEHHE K COOECETHUKY M B KOPPEKTHOH (opme (opMyaupoBaTh CBOU
BO3PAXKCHUS;

Pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

IIOHUMaTh U HCIOJb30BATh MPEUMYILECTBA KOMAaHIHOW M WHAMBUIYAJbHOM pPabOThl IpU pelIeHUH
Ouosornyeckoil mpoOieMbl, OOOCHOBBIBATH HEOOXOAUMOCTH TNPHUMEHEHHUS TPYNIOBBIX  (HopMm
B3aMMO/ICICTBUA IPU PELIEHNHU Y4eOHOH 3a1a4H;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JEHCTBHH C Y4ETOM OOIIMX MHTEPECOB M BO3MOKHOCTEH
Ka)JI0T'0 WieHa KOJJIEKTUBA,;

NPUHUMATh LEIH COBMECTHOW NESATEIBHOCTH, OPTaHW30BBIBATH W KOOPAWHUPOBATH JEHCTBHA IO e
JOCTHDKEHUIO: COCTaBJIATh IUIaH JACHCTBUM, paclnpelnesarh pold ¢ y4€TOM MHEHHUH Y4YacTHHKOB,
00CYXIaTh pe3ylbTaThl COBMECTHOU pabOTHI;

OLICHMBAaTh KauyeCTBO CBOEr0 BKJIaJa M KaKJOrO0 YyYaCcTHMKAa KOMaHAbl B OOMIMH pe3yabTarT IIo
pa3paboTaHHBIM KPUTEPUSIM;

IpeJJlaraTb HOBBIE NPOEKTHI, OLIEHWBATh WJEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKOM
3HAYNMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATETNUYECKOE MOBEACHUE B PA3IMUHBIX CUTYaLUsAX, IPOSBIATH TBOPUYECTBO
1 BooOpaxeHue, ObITh MHULIUATUBHBIM.

OBiiaieHNe YHHBEPCAIbHBIMH PeryJsiTHUBHbIMU J1eHCTBUAMM:

1) camoopranmu3amnus:

UCII0JIb30BaTh OMOJIOTMYECKUE 3HAHUS [T BBISIBICHUS IPOOJIEM U MX PELICHUs B KU3HEHHBIX U y4eOHBIX
CUTYaIHAX;

BbIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH II€JIEBbIE M CMBICIOBBIC YCTAHOBKU B CBOMX JIEHCTBUAX U
MOCTYIKAX 110 OTHOIICHHUIO K )KMBOH MPHPOJIE, CBOEMY 30POBBIO U 3JI0POBBIO OKPYKAIOIINX;
CaMOCTOSITEJIbHO OCYILLECTBIIATh IMO3HABATEIbHYIO JAEATENbHOCTb, BBIABIATH IHPOOJIEMBI, CTaBUTh U
(dopMynHupoBaTh COOCTBEHHBIE 331a4H B 00pa30BaTEIbHON eI TEIbHOCTH U )KU3HEHHBIX CUTYAIIHAX;
CaMOCTOSITENIFHO COCTaBJIATh IUIaH PELICHUs MpoOIeMbl ¢ YYETOM MMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHMI;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsATh paMKi y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OILIEHUBATh MPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (YOPMUPOBAHUIO M TPOSIBICHUIO IHIMPOKOM JPYIUIMH B Pa3HBIX OOJIACTSIX 3HAHMH,
MOCTOSTHHO TTOBBIIIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OILEHKY HOBBIM CHTYalMsM, BHOCHTH KOPPEKTHBHI B JIEATEILHOCTh, OIIEHWBATh COOTBETCTBHE
pe3yJIbTaTOB LIENISAM;

BJIAJETh HABBIKAMU TI03HABATENPHOW pedIIeKCHH KaKk OCO3HAHUS COBEpPUIAEMBIX JEHCTBHHA U
MBICIUTENIBHBIX IPOLECCOB, MX PE3yJIbTaTOB M OCHOBaHWM, HCIOJIB30BATH MPHEMBI peIeKCUU JUIs
OIICHKW CUTYAaIllH, BHIOOPA BEPHOTO PEIICHIS,

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATh PELICHHUS 110 UX CHIKEHHUIO;

NPUHUMATh MOTHBBI U @pTYMEHTHI JPYTUX MIPH aHAIN3€E PE3YIIbTaTOB JESITEIHLHOCTH,

3) npuHATHE ce0s1 U IPYTrUX:

NPUHUMATD ce0s1, TOHMMAast CBOM HEJIOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI U apIYMEHTHI JPYTUX [IPHU aHAIU3€E PE3yJIbTAaTOB JAEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO APYTUX Ha OMIAOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMU APYroro 4eJ0BeKa.



INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3yabTaThl OCBOEHHUS cojepxaHus yueOHoro mpeamera «buornorus» Ha yriayOnéHHOM
YPOBHE OpPHEHTHPOBaHBl Ha obOecreueHrne NpoguiabHOro oOydeHHs oOyuarommxcsi Ouonmoruu. OHuU
BKJIIOYAIOT: cHenuduueckue s OHOJOTMM HayudHble 3HAHMS, YMEHHMS U CHOCOObI JIEeHCTBUN IO
OCBOCHMIO, MHTEPIIPETAMN U IMPEeoOpa30BaHUIO 3HAHUHN, BUIBI JESITEIBHOCTH IO TOJYYEHHIO HOBBIX
3HaHUW W WX TPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX, a TAaK)K€ B PEAIbHbIX >KU3HEHHBIX CHUTYyallMsX.
[IpenMeTHbIe pe3ysbTaThl IPEACTABIEHBI IO TOJaM U3yUEHUS.

[IpenMeTHbIE pe3yabTaThl OCBOEHUS yueOHOro npenmera «buonorus» B 10 knacce NOKHBI OTPaXKaTh:
c(OpPMHPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUH
€CTeCTBEHHO-HAyYHOW KapTUHBI MHpa, B T[O3HAHUM 3aKOHOB MPHUPOJbI M PEHICHUH MpodsieM
palMoOHATBFHOTO TPUPOAONOIB30BAHUS, O BKJIAAE POCCHICKMX M 3apyOeKHBIX YYEHBIX B pa3BUTHE
OHOJIOTHH;

BJIQ/ICHUE CHCTEMOM OMOJOrMYECKMX 3HAHHM, KOTOpas BKJIIOUAET: OCHOBOIIOJIAraroliue OMOJIOrMYecKue
TEPMHHBl W TOHSATHS (KU3Hb, KIETKa, OpraHu3M, MeTadoyu3M, TOMEOCTa3, CaMOpEryJsIus,
CaMOBOCIIPOM3BEICHHE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHUE), OMOIOTHYECKUE TECOPHH
(xnetounas teopus T. lIBanna, M. Ilneiinena, P. BupxoBa, xpoMocomMHasi TeOpHsi HAaCJIeICTBEHHOCTH T.
Moprana), yuenuss (H. M. BaBunoBa — o meHTpax MHOrooOpasusi W MPOUCXOKICHUS KYJIbTYPHBIX
pacTeHuii), 3aKOHbl (€AMHOOOpa3usi MOTOMKOB MEPBOrO MOKOJEHUS, PACIICIUICHUS, YUCTOTHI TaMeT,
HEe3aBUCUMOTO HacnenoBanus [. Menzaeis, roMmoIorn4eckux psioB B HAaCJIEICTBEHHOW n3MeHunBOCTH H.
. BaBuiioBa), mpUHITUIIEI (KOMILIEMEHTAPHOCTH ),

BJIaJICHHE OCHOBHBIMH METOAAMHU HAYYHOT'O NIO3HAHUS, UCTIOIB3YEMbIX B OMOJIOTHYECKUX HCCIETOBAHUSIX
KUBBIX 00BEKTOB (OMHUCaHKE, U3MEPEHHE, HA0II0IeHUE, SKCTIEPUMEHT);

YMEHHE BbIIEIAThH CYIIECTBEHHbIE IPU3HAKU: BUPYCOB, KJIETOK IMPOKAPHOT U SYKapUOT, OJHOKIETOUYHbIX
U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4YHclie OakTepuil, TpHOOB, pacTEHUH, KUBOTHBIX M YEIOBEKa,
CTPOEHHS OPraHOB U CHCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEJIOBEKA, [IPOLIECCOB KU3ZHEAESITEIbHOCTH,
MPOTEKAIOIIMX B OpraHU3Max PACTeHHid, KUBOTHBIX M 4YeJIOBEKa, OMOJIOTMYECKUX MPOIECCOB: OOMEHa
BEIIEeCTB (MeTaboNn3M), IPEeBpALICHUS SHEPTHH, OpOKEHUs, aBTOTPO(PHOTO M TeTepOTPO(HOrO THUIIOB
nuTaHus, (HOTOCMHTE3a M  XEMOCHMHTE3a, MHTO03a, Melo3a, TramMeToreHesa, AMOpUOTeHes3a,
OCTAMOPHUOHAJIBHOTO Pa3BUTHS, Pa3MHOXKEHUS, HHIAUBUAYAIBHOTO Pa3BUTHs OpraHu3Ma (OHTOI€HE3a),
B3aMMOJICHCTBHS T€HOB, FETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHaBJIMBAaTh B3aUMOCBS3U MEXKy OpraHOMIaMH KJIETKU U UX (YHKIUSMHU, CTPOCHUEM KJIETOK
pasHbIX TKaHeW M MX (QyHKIMSIMH, MEXKIy OpraHaMH U CUCTEMaMHU OPraHOB Yy PACTEHHMH, )KUBOTHBIX U
YyelloBeKa U UX (QYHKIMSIMH, MEXKIY CUCTEMaMH OPraHOB M UX (QYHKUMSIMH, MEXAY 3TallaMd OOMEHa
BEIIIECTB, dTalaMy KJIETOYHOTO LHUKJIA M KU3HEHHBIX I[MKJIOB OPraHU3MOB, 3TallaMH 3MOpPHOHAIBHOTO
Pa3BUTHSL, TEHOTUIIOM U ()€HOTUIIOM, (PEHOTUIIOM U (aKTOpaMU Cpelibl OOUTAHUS;

YMEHUE BBISABIATh OTJIMYUTEIbHbIE NPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE€ PACTEHUH, KMBOTHBIX U
YeJI0BEeKa;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIIUE apryMEHTbI, OMOJOTHUECKYI0 TEPMHHOJIOTHUIO U CHMBOJHUKY
JUISL TOKa3aTeNnbCTBa POJICTBA OPTaHU3MOB Pa3HbIX CUCTEMAaTUUECKUX TPYIIL;

yMEHUE peliaTh OWOJOTHMYECKHE 3a/auyM, BBIABIATH INPUUYUHHO-CIEACTBEHHBIE CBS3UM  MEXKAY
UCCJIETyeMbIMU OMOJIOTMYECKUMH MTPOLIECCaMU U SIBJICHUSMH, JI€JIaTh BBIBOJIbI U IPOTHO3bI HA OCHOBAHUU
HOJIYYEHHBIX Pe3yJIbTaTOB;

YMEHHE BBINOJHATH JIAOOpaTOpHbIE W MpaKTUYECKHe padoThl, COONMI0AaTh MpaBwia Mpu padoTe C
y4eOHBIM U JJaOOpaTOPHBIM 00OPYOBAHUEM;

YMEHHUE BBIIBUTATh TUIIOTE3bI, TPOBEPATh WX IKCIEPUMEHTAIBHBIMHA CPEICTBAMH, (POPMYIHPYS IIETh
UCCIIEIOBaHMs, aHAJTM3UPOBATh MOJyYSHHbIE Pe3yJIbTAThI U I€TaTh BBIBOIbI;

YMEHHE YydYacTBOBATh B Yy4e€OHO-HCCIIEOBATEIHCKOW paboTe 1o OWOJOTHH, DKOJOTHH M MEAMIINHE,
OpOBOIUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOINECTB, W IYOJUYHO MPEACTABIATH IOJyYCHHbIE
pe3yNbTaThl Ha YYEHUYECKUX KOH(DEPEHIIMSIX;

YMEHHUE OLIEHUBATh ITUYECKHE ACTIEKThl COBPEMEHHBIX MCCIIEIOBAHUN B 001aCTH OMOJIOTUU U MEAULIUHBI
(KIIOHUpPOBaHUE, MCKYCCTBEHHOE OIUIOJAOTBOPEHUE, HANpaBICHHOE H3MEHEHHE TI'€HOMa U CO3JlaHue
TPaHCT€HHBIX OPTraHU3MOB);

YMEHHUE OCYIIECTBJISITH OCO3HAHHBIN BBHIOOp Oyaymieil MpogecCHOHAIBHOW AESITEIIBHOCTH B 00J1aCTH
OMoNoTMM,  MEIUIMHBI, OWOTEXHOJIOTWH,  BETEPHUHAPHH,  CEIbCKOTO  XO34HCTBa,  MHUIIEBOM



NPOMBIIIJICHHOCTH, YIIyOJsTh IMO3HABAaTEIbHBI HMHTEPEC, HAINpaBJICHHBIH HAa OCO3HAHHBIH BBIOOD
COOTBETCTBYIOLIEH MpodeccHu 1 MpoI0JHKeHNE OMOTIOTHUECKOro 00pa3oBaHus B OPraHU3alUAX CPETHETO
Mpo)eCCHOHAIBHOTO U BBICIIETO 00pa30BaHUSI.

[IpenmeTtHbie pe3ynbTaThl OCBOCHHS yueOHOTro npenmera «buonorus» B 11 knacce 10KHBI OTPaXKaTh:
c(OpMUPOBAHHOCTH 3HAHUHN O MECTE U POJIM OUOJIOTHH B CUCTEME €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHbI MHpA, B IO3HAHUM 3aKOHOB IPUPOJbI U PEUICHUH
9KOJIOTMYECKUX TpoOJieM YeJoBeuecTBa, a TakKe B PEIIEHHH BONPOCOB  PAIMOHAIBHOTO
IPUPOONOIB30BaHUSA, U B (POPMHUPOBAHUY [IEHHOCTHOTO OTHOIICHUS K IIPUPOJIE, OOILIECTBY, YEIOBEKY, O
BKJIaJIe POCCUMCKHX U 3apYOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH;

YMEHHUE BIAJIETh CUCTEMON OHOJOTMYECKUX 3HAHMM, KOTOpas BKIIIOYAET OIpPEICIICHUS W TOHHUMAaHUE
CYILIHOCTH OCHOBOIIOJIAralOIIMX OMOJOTHYECKMX TEPMHUHOB M MOHATUN (BUJ, 3KocHcTeMa, Ouocdepa),
Ouosnoruueckue Teopuu (dBosOIMOHHAs Teopus Y. JlapBuHA, CHUHTETHYECKAs TEOpPUS SBOJIIOLUM),
yuenus (A. H. CeBepuoBa — o myTsx W HampaBieHHsX sBosoiuu, B.M. Bepnanckoro — o 6uocdepe),
3aKOHBI (reHeTnyeckoro paBHosecus J[>x. Xapau u B. BaitnGepra, 3apozsimieBoro cxoactsa K. M. bapa),
npaBwia (Muaumyma FO. JIubGuxa, 5KoJOrMYeckod MUpaMUAbl SHEPTuu), TUIOTE3bl (THUIOTE3a «MHUpa
PHK» V. I'unbepta);

YMEHHE BJAQJE€Th OCHOBHBIMM METOJAMU HAYYHOTO IO3HAHUS, HCIOJIb3YEMbBIMH B OHOJOTHYECKUX
UCCJIEIOBAaHMSIX JKUBBIX OOBEKTOB M SKOCUCTEM (OINKCaHUE, U3MEpPEHHE, HAOIIOJAEHHUE, SKCIEPUMEHT),
croco6aMu BBISIBJICHHS U OIIEHKH aHTPOTIOTEHHBIX U3MEHEHHH B IPUPOJIE;

YMEHHUE BBIACHATh CYIIECTBEHHbIC IPHU3HAKH: BHJOB, OHOTEOIIEHO30B, JKOCHUCTEM U Ouochepsl,
CTaOUITM3UPYIOILIETO, JABIKYIIETO U Pa3pbIBAOIIErO E€CTECTBEHHOIO OTOOpa, aIoNnaTpu4eckoro u
CHUMITaTPUYECKOTO BHI000pA30BaHUS, BIUSHHS JABWKYIIMX CHJI 3BOJIONMHA HA T€HOMOHI MOMYJISIHH,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpele OOWTaHHs, 4YEepeJOBaHHsI HAaIPaBICHUN HBOIIOLINU,
KpyroBOpOTa BEUIECTB U [IOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aUMOCBSI3M MEXIy IMPOLIECCAMU HBOJIOLMHU, MABWKYIIUMU CUJIAMH
AQHTPOIIOreHe3a, KOMIIOHEHTAMH Pa3JIMYHbIX SKOCUCTEM U MPUCIIOCOOTIEHUSIMU K HUM OpraHU3MOB;
YMEHHE BBISBJIATH OTJIMYUTENbHBIE MPU3HAKU >KUBBIX CHUCTEM, IPUCIIOCOOJIEHHOCTh BHJIOB K Cpele
oOuTaHus, aOMOTHYECKHMX W OMOTHMYECKMX KOMIIOHEHTOB AKOCHUCTEM, B3aMMOCBS3€Hl OpPraHM3MOB B
CO00I1IeCTBaX, AaHTPOIIOTEHHBIX U3MEHEHUH B IKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIIOJIB30BAaTh COOTBETCTBYIOIIUE apryMEHTHI, OMOJOTHYECKYI0 TEPMHHOJIOTHIO M CHMBOIHUKY
JUIsl 10Ka3aTeabCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMAaTHUYECKUX I'PYII, B3aMMOCBSI3U OPraHU3MOB U
cpelbpl OOMTaHMsI, €JUHCTBA YEJIOBEUECKUX pPac, HEOOXOAWMOCTH COXpPaHEHUS MHOrooOpasusi BUAOB U
9KOCHUCTEM KaK yCJIOBHsI COCYLIECTBOBAHMSI IPUPOABI U YEIOBEYECTBA,

YMEHHME pemath OWOJOTWYECKHE 3aJaud, BbIBIATh MPUUYMHHO-CIEJICTBEHHBIE CBS3U MEXIY
UCCIIETyeMbIMH OMOJIOTMUYECKUMH MTPOLIECCAMU U SIBIICHUSIMH, J€TaTh BHIBOJIBI M IPOrHO3bI HA OCHOBAHUU
MOJIyYEHHBIX PE3y/IbTaTOB;

YMEHHUE BBINOJHATH JIAOOpaTOpHBIE M TpaKTHUYECKue paboThl, COONMOaTh MpaBWia Hpu paboTe C
y4eOHBIM U JJa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHUE BBIIBUraTh TUIOTE3bI, MPOBEPATh HUX HKCIEPUMEHTAIBHBIMU CpPEACTBAMH, (OPMYIHUPYs ILETb
UCCJIEIOBaHMsI, aHATM3UPOBATh NOJyYEHHbIE PE3YJIbTAThl U JA€TaTh BBIBObI;

YMEHHUE YYacTBOBATh B Y4eOHO-HCCIENOBAaTEIbCKOW paboTe Mo OMOJIOTHUH, SKOJIOTUU U METULIMHE,
OpoBOAMMOM Ha 0a3ze WIKOJBHBIX HAy4yHBIX OOIIECTB, U MYOJIMYHO MPEACTaBIATh MOJIYYEHHbIE
pe3ysbTaThl HA YUYEHUUYECKUX KOH(EPEHIHIX;

YMEHHE OIICHUBATh TMIIOTE3bl U TEOPHUH O MPOMCXOKJICHUU >KU3HH, YEJIOBEKa M YEJIOBEUECKUX pac, O
NPUYMHAX, TOCIEICTBHIX U CII0Oc00ax MpeloTBpalleH s I100albHbIX U3MEHEHUH B Onocgepe;

YMEHHE OCYIIECTBJISITh OCO3HAHHBINH BBIOOp Oyaymiedl nmpodecCHOHANTBHOM ACSATEIHPHOCTH B OOJACTH
OMOJIOTHH, KOJOTHH, MPUPOAONOIb30BAHUS, MEIUIMHBI, OMOTEXHOJIOTHH, MCUXOJOTHH, BETEpUHAPUH,
CEJIbCKOTO  XO3fHCTBA, TMHILEBOM MPOMBIIUIEHHOCTH, YIJIyOIsiTh  IO3HABAaTEIbHBIA  HHTEpEC,
HalpaBJIEHHBI Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIEH Mpodeccuu U MpOoAOKEHHE OHOIOTNYECKOTro
00pa3oBaHMs B OpraHU3AIMAX CPEIHETO MPOPECCHOHAIBHOTO U BBICIIETO 00pa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosanuyectBo yacos
DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jeioB U TeM Kontpoabu
Ipakrnyeckn (WHPPoOBLIE)
n/n MPOrpaMmbl Bcero ble
paGorel  00pa3oBaTeIbHbIE
padoThI
pecypchl

1  buonorus xak Hayka 0 0
2  JKuBble CUCTEMBI U UX U3yUYCHHE 0 0
3  buonorus xietku 1 0.5
4 Xumuueckas opraHu3anus KIETKU 10 1
5 | Crpoenue u GyHKIIUU KJICTKH 8 1
5 OOMeH BeleCcTB U IPEeBpaIlCHHE YHEPTUU B 9 1 1

KIICTKE
7 HaCJIel[CTBeHIfaH uHboOpManusi U 9 0 05

peanmu3anys e€ B KJIeTKe
8 JKU3HEHHBIN UK KIETKU 6 1
9  Crpoenue u pyHKIIH OPraHU3MOB 17 1.5
10 Pa3MHOXeHUE U Pa3BUTHE OPTaHU3MOB 8 1.5
1 ['eneTrka — HayKa O HACJIEICTBEHHOCTH U 5 1 05

W3MEHYHUBOCTH OPT'aHU3MOB
12  3aKoHOMEpPHOCTH HACIEICTBEHHOCTH 10 1 1
13 | 3aKOHOMEpPHOCTH U3MEHUYHUBOCTH 6 0 1
14  T'eHerwka 4elloBeKa 3 1 0.5
15 | Cenexius opraHu3mMoB 2 0 2
16 = BHOTEXHOJIOTHS U CHHTCTHYECKAst OMOJIOTHS 3 1 1

OBIIEE KOJIMYECTBO YACOB IIO
- 99 10 15

[MPOT'PAMME




11 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne  HaumeHoBaHHe pa3/ieioB H TeM (uudposrie)
Koutpoabsubie IIpakTuyeckue
n/n  mMporpamMmsl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
3apo’kJI€HUE U pa3BUTHE
1 DBOJNIOIMOHHBIX MPEICTABICHUIA B 4
OHOJIOTHH
Muxkpo3Boitonus u €€ pesyapTaTel 14 2
Maxkpo3Boronus 1 €€ pe3yabTaTbl 6
[TpoucxoxkaeHNE U Pa3BUTHUE KU3HH
a P P 15 1.5
Ha 3emie
[IpoucxoxaeHue yenoBeKa —
5 P 10 1
aAHTPOTIOTEHE3
DKOJIOTHS — HayKa O
g P3AMMOOTHOMICHHAX OPraHUSMOBH | 05
HaJOPTaHU3MEHHBIX CUCTEM C '
OKpY’Karollen cpeaou
Opranu3Mmel U cpesa OOUTaHUs 1.5
DKOJIOTHS BUJOB U MOMYJISIIUI 0.5
DKOJIOTUsl COOOIIECTB.
9 12 0.5
DKOJIOTUYECKHE CUCTEMBI
10 buocdepa — rinobanbHas 6
PKOCHCTEMA
11 YenoBek u okpyxarolas cpeaa 6
12 PesepBHOE BpeMms 8
OBIIEE KOJIMYECTBO YACOB
- 102 0 7.5

10 ITPOI'PAMME




INOYPOYHOE INIAHUPOBAHHUE 10 KJIACC

Ne KosaunyecTBo 4acoB JJIeKTPOHH
Jlata ble
Tema ypoka KonTpoa
n/ P Bcero P IIpakT wu3yueHus unpposeIe
ble o0pa3oBarte
n pa60Tbl pﬂﬁOT JIbHbIC
pecypchl
buonorus kak KOMIUIEKCHas HayKa M KaK 4acTh 03.09.
1 1 0 0
COBPEMEHHOT0 00IIecTBa 2024
. 04.00.
2 JKuBble cuctemsl U ux cBoiictBa. CTapToBasi IMarHOCTHKA. 1 0 0 2024
05.009.
3 YpoBHEBas opraHu3aIys )KUBBIX CUCTEM 1 0 0 2024
10.09.
4  HWctopus OTKPBHITHS B H3ydeHus KieTku. Kiierounas reopust 1 0 0 2024
MeToapl MOJICKYJIIPHOM M KJIETOYHON OMOJIOTHH.
[IpakTuueckas padora «M3yueHre METO10B KIETOYHOU 11.09.
1 0 0.5
ouostoruu (xpomarorpadusi, snekrpodopes, 2024
muddepeHmanbHoe nenTpudyruposanue, [11IP)»
KonTpomabnas padora Nel mo teme: "JKuBble cuctemMbl U UX 12.09.
6 " 1 1 0
n3y4yeHue 2024
XUMHYECKUH COCTaB KJIETKU. MUHEpaJIbHbIE BEILIECTBA 17.09.
7 1 0 0
KJICTKH, UX OHMOJIOTHYECKas pOjlb 2024
Opranuyeckue BellecTBa KiIeTku — Oenku. JlabopaTopHas
18.09.
8 pabora «OOHapy)eHue OEITKOB C IMOMOIILI0 Ka4eCTBEHHBIX 1 0 0.5 2024
peaKIuii»
. 19.09.
9 (CaoiicTBa, KiIaccupuKanys U GyHKIUU OCIKOB 1 0 0 2024
24.00.
10 Opranuueckue BeliecTBa KJIETKH — YTIEBOIbI 1 0 0 2024
25.00.
11 Opranunueckue BemecTBa KIETKH — JIUIH/IbI 1 0 0 2024
Hyxneunossie kuciotsl. JJHK u PHK. JIaGoparophas
26.009.
12 pabora «/ccnenoBaHue HYKJICHMHOBBIX KUCIIOT, 1 0 0.5 2024
BBIJICJIEHHBIX U3 KJIETOK PA3JIMYHBIX OPraHU3MOBY
13 Crpoenue u pynkuuu ATO. [lpyrue 1 0 0 01.10.
HykseozuaTpudocdatel (HTD) 2024
CexBennpoBanue [JHK. Metoasl reHOMUKH,
. 02.10.
14 TpaHCKpUNTOMUKH, IPOTEOMUKH. METO/IBI CTPYKTYPHOM 1 0 0 2024
Ouooruu.
KonTpomabnas padora Ne2 no teme: " Xumuueckas 03.10.
15 " 1 1 0
OpraHu3aIus KIEeTKU 2024
08.10.
16 Twums! kinerok. [IpokaproTHueckast KiieTka 1 0 0 2024
Crpoenue sykaproTHueckoi kinetku. [Ipakrndeckas padora 09.10.
17 - . 1 0 0.5
«3y4eHne CBOMCTB KJIETOYHONW MEMOpaHbD» 2024
18 TloBepXHOCTHBII anmapar KIETKH 1 0 0 10.10.
2024
OnHomeMOpaHHbIE OpraHouAb! KineTku. [IpakTruueckas
15.10.
19 pabGora «3ydeHue TBMKSHUS [IATOILIA3MBI B 1 0 0.5 2024
ACTUTENIbHBIX KJIETKaX»
20 | IloxyaBTOHOMHBIE OPTaHOM/IBI KJIETKH: MUTOXOHIPHUH, 1 0 0.5 16.10.




riactubl. Jlaboparopnas pabota «MccienoBanue 2024
IJ1a3MOJIN3a U JICTIJIa3MOJIN3a B PACTUTEIbHBIX KIETKaX»
HememOpanHnbie opranou bl kiaeTku. CTpoeHue u 17.10.
21 0
byHKIMU spa. 2024
CpaBHHTENbHAS XapAKTEPUCTUKA KIETOK DYKapUOT.
" 22.10.
22  JlaGoparopHas pabota "V3ydeHne cTpOCHHS KIETOK 0.5 2024
pa3IMYHbIX OpPraHU3MOB"
KonTponbnas padorta Ne3 mo teme: «Ctpoenue u pyHKIUN 23.10.
23 0
KIICTKH» 2024
ACCUMUISIIINS U TUCCUMUIIALIUS — JBE CTOPOHBI
metabonu3ma. Tunbsl oOmMeHa BemiecTs. JlaboparopHas 24.10.
24 - 0.5
pabora «/3yueHue KaTaJuTHIECKON aKTUBHOCTH 2024
(bepMeHTOB (Ha IpUMepe aMIIIa3bl WIIA KaTaaa3bl)»
DepMEeHTaTUBHBIN XapaKTep peaKlil KIIETOYHOTO
o5 meTabomm3ma. Jlaboparopuas padota «3ydenue 05 06.11.
(hepMEHTATUBHOTO PACIICTUICHHS TIEPOKCH/Ia BOJIOpOa B ' 2024
PACTUTENBHBIX M dKUBOTHBIX KIIETKAX)
07.11.
26 | benku-akTUBATOPHI M OCIKU-UHTHOUTOPHI 0 2024
. 12.11.
27 | ABTOTpOdHBII TUIT OOMEHA BEIECTB 0
2024
13.11.
28 ®doTocuHTE3 0 2024
Xemocunres. Jlaboparopnas pabota «CpaBHeHUE 14.11.
29 0.5
MPOIIECCOB (POTOCHUHTE3a U XEMOCHUHTE32) 2024
AHa’po6HbIe Opranu3Mbl. Busbsl OposkeHus. JTamsl
19.11.
30 | sHeprermyeckoro oomena. JlaboparopHas pabora 0.5 2024
«CpaBHEHHE MTPOLIECCOB OPOKEHUS U TBIXaHUS
31 OHeprust MeMOpPaHHOT' O TpaJiueHTa NpoToHOB. CHHTE3 0 20.11.
AT®: pabora nporoHHON AT®-cuHTE3BI 2024
30 KonTponbhas padota Ne4 o teme: " OOMeH BellecTB U 0 21.11.
IIPEBPALICHUE YHEPTUU B KJIETKE" 2024
26.11.
33 | Peaknuu MaTpuvaHOTO CHHTE3a 0 2024
. 27.11.
34  Tpanckpunuus — MaTpuuHbIi cuaTe3 PHK 0 2024
N 28.11.
35 Tpancusanus u e€ dTarsl 0 2024
KoaunpoBanue amunokucior. Pons pubocom B GuocuHTE3E 03.12.
36 0
Oenka 2024
04.12.
37 | OpraHu3anus reHoMa y MPOKapHOT U DYKAPHOT 0 2024
MoueKynsipHblE MEXaHU3MBI SKCIIPECCUU T€HOB Y 05.12.
38 0
JYKapHOT 2024
Bupycer — BHeKsIeTOUHBIE OPMBI )KU3HU M OOJIMTaTHBIE
10.12.
39 mapasursl. [Ipaktuueckas padora «Co3znaHue MoJaenu 0.5 2024
BUpYyCa»
. 11.12.
40 BupycHble 3a001€BaHUS YEIOBEKA, )KUBOTHBIX, PACTEHHH 0 2024
12.12.
41 HaHOTEeXHOJOrnu B OMOJOTUH U MEIUIINHE 0 2024
42 | YKu3HEHHBINA IIUKII KJIETKU 0 17.12.




2024

. 18.12.
43  Matpuunslii cunres JJHK 0 2024
44 Xpomocomsl. JTaboparopHas pabora «3ydeHue 05 19.12.
XPOMOCOM Ha TOTOBBIX MUKpOIIpEnaparax» ' 2024
24.12.
45 | JleneHue KICTKH — MHUTO3 0 2024
Tunsl kieTok. Kapuokunes u nuutokunes. Perynsmus
YKU3HEHHOTO IHUKJIa KIeTKU. JlabopaTopHas pabora 25.12.
46 0.5
«Habmonenre MuTO3a B KJIETKaX KOHYMKA KOpeIIKa JyKa 2024
(Ha TOTOBBIX MUKpOIIpEnaparax)»
Kontponbnas padora Ne 5 mo teme: JKU3HEHHBIN UK 26.12.
47 " 0
KJIICTKU 2024
09.01.
48 OpranusM Kak eIuHOE IeI0e 0 2025
Tkanu pacrenuii. JlabopatopHas pabora «3ydenue 14.01.
49 . - 0.5
TKaHEH pacTeHUi» 2025
TxaHu )KUBOTHBIX U YesoBeka. JJabopaTopHas pabora 15.01.
50 . 0.5
«M3yueHune TKaHeH JKUBOTHBIX)» 2025
Opransl. CucreMsl opranoB. Jlaboparopnas pabota 16.01.
51 0.5
«/3y4eHne opraHoB IIBETKOBOT'O PACTEHUS 2025
21.01.
52 | Omopa Tena opraHu3MOB 0 2025
22.01.
53  JIBmwkeHHWE OpraHu3MOB 0 2025
23.01.
54 | TluraHue opraHu3MOB 0 2025
[Iuranue No3BOHOYHBIX KUBOTHBIX. [TumieBapuTenbHas 28.01.
55 0
CHCTEeMa YeJIOBEKa 2025
29.01.
56  JlpIxaHue OpraHu3MoOB 0 2025
30.01.
57 | JlpIxaHue MTO3BOHOYHBIX )KHBOTHBIX M YEJIOBEKA 0 2025
04.02.
58  TpaHCHOPT BEIIECTB y OPraHU3MOB 0 2025
KpoBeHocHas cucteMa Mo3BOHOYHBIX KUBOTHBIX U 05.02.
59 0
4eJIoBeKa 2025
06.02.
60 BeigeneHue y opraHu3MOB. 3aIIUTa y OPraHU3MOB. 0 2025
11.02.
61 HMmmyHHas cucTeMa 4eioBeKa. 0 2025
12.02.
62 Pa3apaxxuMocCTh U Peryisius y OpraHu3MOB. 0 2025
['ymopanbHast perynsmus U SJHIOKPUHHAS ~ CHUCTEMa 13.02.
63 0
’KUBOTHBIX U YEJIOBEKA. 2025
KonTpomnpHas padora Ne 6 o teme: "CtpoeHue u 18.02.
64 W 0
(GYHKITUH OPTaHU3MOB 2025
65 @ 0 19.02.
OpPMBI Pa3MHOKEHHUST OPTaHIU3MOB 2025
66 @ IlomoBoe pa3MHOKECHHE 0 20.02.

2025




67

Mertios

25.02.

2025
["ameTorenes. OOpa3oBaHKe U PA3BUTHE TIOJOBBIX KJIETOK. 26.02

68 Jlaboparopnas pabota «/3y4eHre CTPOCHHS MOTOBBIX 0.5 2625'

KJICTOK Ha TOTOBBIX MHKpPOIIperapaTaxy
27.02.
69 HunuBuayaibHOE Pa3BUTHE OPTaHU3MOB — OHTOTEHE3 0 2025
. 04.03.

70 | 3akiaaka OpraHoB M TKaHEW W3 3apOJIBIIIEBBIX JTUCTKOB 0 2025
Poct u pa3BuTHe )xuBOTHBIX. JJaGoparopHas padoTa 05.03

71  «BbisgBiIEHUE IPU3HAKOB CXOACTBA 3aPOIbIIICH 0.5 2625'
IT03BOHOYHBIX KHUBOTHBIX )

Pa3mHoxkeHue u pa3zsutue pacteHuii. Jlaboparopuas 06.03

72  pabota «CTpoeHHE OPraHOB Pa3MHOYKEHHUS BBICIITUX 0.5 2625'
pacTeHuin»

HcTopusi CTAHOBJICHUS M Pa3BUTHSI TCHETUKH KaK HAYKU.

73 OcHOBHBIE IOHATHS U CUMBOJIBI TeHETUKH. JIabopaTtopHas 05 11.03.
paborta "JIpo3oduina kKak 00BEKT FreHETHICCKIX ' 2025
ucciaeqoBaHuii”

74 Kontponbhas padora Ne7 o teme: "Pa3MHOXKEHHE U 0 12.03.
pa3BUTHE OPTaHU3MOB" 2025
3aKOHOMEPHOCTH HACJICIOBAHUS TIPU3HAKOB.

75 Monorubpuanoe ckpenuBanue. [Ipaktudeckas padora 05 13.03.
"N3ydyeHue pe3yapTaTOB MOHOTUOPUHOTO CKPEIIMBAHUS ' 2025
y npo3oduisr”

18.03.

76 = Ilurosormueckre OCHOBBI MOHOTHOPUTHOTO CKPEIIMBAHS 0 2025

77 AHanuzupyrolee ckpeuuBanue. Hemomnnoe 0 19.03.
JIOMHHHPOBAHHE 2025
Hurnbpuanoe ckpemuBanue. [Ipaktudyeckas padbora 20.03

78 | «/3ydeHue pe3yabTaTOB JUTUOPUIHOTO CKPEUTUBAHUS Y 0.5 2625'
JPO30(UITB»

02.04.

79 | Ilurosormyeckre OCHOBBI TUTHOPHUIHOTO CKPEIIUBAHUS 0 2025

03.04.

80  CueruteHHOE HACJIEIOBAaHUE MPU3HAKOB 0 2025

08.04.
81 XpomocomHas Teopus HACIEICTBEHHOCTU 0 2025
09.04.

82 T'eneruka mosa. 'eHOTHIT KaK LIEIOCTHAS CUCTEMA. 0 2025

83 ['eHeTHYECKUIT KOHTPOJIb Pa3BUTHS PACTEHUM, KUBOTHBIX 0 10.04.
1 4YeoBeKa. 2025
KonTponbhas padota Ne§ o teme: "3akOHOMEPHOCTH 15.04.

84 " 0
HACJICACTBEHHOCTHU 2025

16.04.

85  M3MeH4YMBOCTbH NMPHU3HAKOB. BUIBI H3MEHIHBOCTH 0 2025

17.04.

86 = MoaudukannoHHas H3MEHUYUBOCTh 0 2025
BapuatmonHsli psa v BapualiuoHHas KpUBasl.

87 JlabopartopHnast pabota «/cciaenoBanne 3aKOHOMEPHOCTEH 05 22.04.

Mo IupUKAIMOHHON n3MeHunBocTH. [locTpoenue ' 2025

BAPUALIMOHHOTO Psifia U BADHALIMOHHON KPUBOW»




I'enoTunuyeckast u3MeHIUBOCTh. KoMOMHaTHBHAS 23.04.

88 1 0 0
M3MEHYUBOCTD 2025

MyrtanronHas n”3MeHUUBOCTh. [IpakTrueckas pabora 24.04.

89 1 0 0.5

«MyTaruu y 1po30¢uiisl (Ha TOTOBBIX MUKpOIpenapaTax)» 2025
3aKOHOMEPHOCTH MYTAIIMOHHOTO MpoIecca. DNMUTCHETHKA 29.04.

90 1 0 0

U STIIUTeHOMHKA 2025
I'enetuka yenoeka. [IpakTuyeckas padora «CocraBieHue 30.04.

91 " 1 0 0.5

U aHaJIu3 POJIOCIOBHON» 2025
MeTto1bl METUIIMHCKON T€HETUKU. MeauuumHcKue

92 OMOTEXHOJIOTUH. 3HAUEHUE MEIULINHCKON I'eHETHKHU B 1 0 0 06.05.
MPEJOTBPAILLICHUN U JICYEHUN TeHETUUYECKUX 3a00IeBaHUN 2025
YeJI0BEKa.

Konrponsnas padora Ne9 o teme: "3akoHOMEPHOCTH 07.05.

93 " 1 1 0
M3MEeHYUBOCTH ['eHeTrKa yeloBeka 2025

OcHOBHBIE TIOHATHS cenekiuu. JlaboparopHas pabora
N 13.05.

94 «M3yueHue cOpTOB KyJIbTYpHBIX PACTEHUI U TIOPOA 1 0 0.5 2025
JOMAIITHUX KHUBOTHBIX)

MeTtopl ceneKIMoHHo# paboTsl. JlaboparopHas pabora 14.05.

95 - 1 0 0.5
«M3yueHne MeTo/10B CEJIEKIIMN PACTEHUID) 2025

JlocTH>KEeHMs CeJIEKIMU PACTEHUM U JKUBOTHBIX. 15.05.

96 . 1 0 0.5

[TpakTrueckas padota «IIpuBUBKa pacTeHUI» 2025
CoxpaHeHue, U3y4eHHUE U UCTIOIb30BAHNE T€HETUYECKUX 20.05.

97 1 0 0

pecypcoB. XpOMOCOMHAsI U T€HHAsI MHKEHEPHSI. 2025
BroTexHOoNorns Kak HayKa U OTPaciib IPOU3BOJICTBA.

98 OCHOBHBIE HANPABJICHUS CHHTETUICCKOW OMOJIOTHH. 1 0 05 21.05.
[TpakTuueckas pabota «M3ydeHre 0ObeKTOB ' 2025
OMOTEXHOIOTHI

KonTponbaas padora Nel0 o teme: "Cenexuus 22.05.

99 " 1 1 0

opraHu3MoB. buoTexHo0rus U cUHTeTUYeCcKast OMOJIOTHs 2025
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99 10 15




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

buonorus. buomornueckue cucteMsl U Ipoliecchl; yriayonennoe ooyuenue, 10 kmace/ Tepemon
A.B., IlerpocoBa P.A. O6miecTBo ¢ orpanndeHHOi 0TBeTcTBeHHOCTHIO « IOl MHEMO3HWHA »

METOINUYECKHUE MATEPHUAJIBI JIUIA YUYUTEJIA

1.B.C.PoxnoB. TeMatnueckuii 1 UTOTOBBIA KOHTPOJIb. COOPHUK MPOBEPOUYHBIX paboT. buonorus. 10
ksacc. Mocksa 2014r.

2. O.I1. Qynkuna. buonorus 6-11 knaccel. [IpoBepodHbIie TECThI, pa3HOYPOBHEBBIE 3aIaHUS.
Bonarorpan: Yuurens, 2012r

3. H.A.boraanoB. KoutponbHo-u3Mepurenbubie Matepuansl. buonorusa 10 kimace. ®I'OC. Mockaa.
Bako, 2016r.

4. A.A Kupunenko. buonorus. Paznen «3Bosironusi opraHuueckoro Mupa». Teopus,
TPEHUPOBOUHbBIE 3a1aHus. Jlernon, 2016r.

5. A.A.Kupunenko. buonorus. Paznen «I'enernka». Bee Tunbl 3ampad. TpeHUpoOBOYHAs TETPAlb.
Jlernon, 2016r

6. C.1.KonecuukoB. buonorus. Paznen «9konorusa». Teopus, TpeHUpOBOYHbIE 3a1aHUsl. JIernoH,
2016r.

7. B.C.PoxinoB. TemaTtuueckuii 1 HTOroBbIi KOHTPOJIb. COOpHUK MPOBEpOUHbIX padoT. buonorus. 11
kiacc. Mocksa 2014r.

8. IlIsenioB. buonorus. O6mas 6uosorust 10-11 kmacce. Mocksa. JIpoda.2012r.

9. H.A.bornanoB KonTtponbHo-u3MepurenbHbie MaTepuaisl. buonorus 11 kimacc. ®I'OC. Mocksa.
Bako, 2016r.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
«Enunas xomtekius [udpposbix O6pazoBarenbhbix PecypcoBy (Habop UpPOBBIX PECYpCOB K
yuebnukam juanu B.B. [Taceunuka) (http://school-collection.edu.ru/).

http://bio.1september.ru/urok/ -Marepuaisi k ypoky. Bce paboThl, Ha OCHOBE KOTOPBIX CO3/1aH CalT,
ObLTH OomyOIMKOBaHKI B Ta3ete "buonorus". ABropamu caiita mpojenana 6ombInas padboTa mo
CHCTEMATH3MPOBAHUIO TA3€THBIX CTATEH C yIETOM HIKOJIBHOM y4eOHOW MPOrpaMMBI IO MIPEAMETY
"Buonorus".

http://ebio.ru/ - DnexTponuslii yueOHHK «bruonorusy. CoaepKUT Bce pa3ieibl OUOJIOTHH: OOTAHHKY,
300JIOTHIO, aHATOMHIO U (DU3HOJIOTHIO YEIOBEKA, OCHOBBI IIUTOJIOTHU U TCHETHKH, IBOJTIOIIMOHHYIO
TEOPHIO U IKOJIOTHIO. MOXKET OBITh PEKOMEH/IOBAH YUAIIUMCS [Tl CAMOCTOSITEIIBHOM pabOTHI.
http://djvu-inf.narod.ru/ - snextponnas GudIMOTEKA

http://biology.ru/index.php - Caiit siBnseTcs MHTEepHET — Bepcueii yaeOHOro Kypca Ha KOMIIaKT-
nucke "OtkpeiTas buonorus”



1.

2.

O0opynoBanne ka0uHeTa OHMOJIOTMHM M XUMHH 00pPa30BaTEJILHOI0 IEHTPA
«Touka pocra»

Habop nocyabl 1 npuHaAJIeKHOCTell (MHUKPOoJadopaTopus) (KOMILIEKT MOCYAbI U 000PYy10BaHUS
JISl YYeHUYeCKHMX ONBITOB (XuMus, Ouosiorus) -1 mr.

Komnuekr «llu¢pposasi 1aboparopus no 6Mo10ruu » 2 mT:

OO6ecrieunBaeT BBIOJIHEHUE JIA0OPATOPHBIX pa0dOT MO OMOJIOTUY Ha YPOKAX U MPOEKTHO-UCCIIEIOBATEIbCKON
NEeSITeIbHOCTH 00yUYarOIIUXCSl.

Komruiekranus:

BecripoBogHOM MyIBTHAATYUK C 5-10 BCTPOCHHBIMU JTaATYMKAMHU

[Hudposas Bugeokamepa ¢ metayminueckum mratusom 0,3 MP

Kab6ens USB coeaunuTensHbIi

3apsiiHOE yCTpoicTBO ¢ Kaberem MiniUSB

Ananrep Bluetooth Bepcuu He Hike 4.1 Low Energy

Kparkoe pyKOBOJCTBO 10 SKCILTyaTalluu

[IporpammHuoe oOecrieueHre Ha (hIIeI-HOCUTENE

Metoandeckrue peKOMEHIauu 1Mo padore ¢ nupoBoii Jlaboparopueii

[Macnopt «{udpoast mabopatopusi Mo OHOIOTHH »

CoNoRWNE

3. Kommiaekt «llu¢pposas 1adopaTopus mo s3xoaorum» - 1 mr.

ObecrieunBaeT NpoBeACHNUE YYEOHOTO IKOJIOTMYECKOTO MOHUTOPUHTA MHCTPYMEHTAIbHBIMU METOJAMH.
HabGop npumeHsieTcs mpu u3ydyeHun
9KOJIOTMH, OMOJIOTHH, XUMHH, Teorpaduu U IPUPOJOBEICHNUS, a TAKXKE I UHIUBUIYaTbHBIX
WCCJICTIOBAHMS U TIPOCKTHOM JACSITEILHOCTH IIKOJIHHUKOB.
Kommiexramnus:
1..BecripoBoHOM MYIBTHAATYUK IO IKOJIOTUICCKOMYMOHUTOPHHTY C 8-10 BCTPOCHHBIMH JTATYHKAMHU:
2. JlaT4uK HUTPAT-UOHOB.
3. laT4mK XJIOpUA-HOHOB
4. latuuk pH ¢ nuanazonom usmepenus ue yxxe uem ot 0 o 14 pH
a JlaTumk BnaxxHOCTH ¢ quanazonom usmepenus 0...100%
6. JlaTuyuk OCBEIIEHHOCTH C IUana3oHoM u3MepeHus He yxxe uem ot 0 10180000 ik
7. JlaTuuk TeMIepaTypsl ¢ AUAMTa30HOM H3MEPEHHUS He yxe 4eM oT -20 1o
+140C
8. JlaT4mK 3JIEeKTPOIPOBOJUMOCTH C quana3zoHamu u3MepeHus e yxxe ueM ot 010 200 MxCwm; ot 0 1o 2000
MKCwm; oT 0 10 20000 MKkCMm
9. aTumk TemMrepaTypsl OKpY>KaroIIei Cpe/Ibl ¢ JUana3oHoM U3MepeHus Heyxe ueM oT -20 1o +50C
OTtnenpHBIE JATYUKHU:
1. Jlatuwk 3ByKa ¢ GyHKIIMCH HHTETPUPOBAHUS C JUAMTA30HOM H3MEPEHHUSIIACTOT HEe MeHee yeM oT 50
I'm no 8 xI'ny;
2. JlaTuuk BIaXKHOCTH ITOYBHI C TUANIa30HOM U3MepeHwus He yxke ueM ot 0 1050%
3. Hatumk kuciopofa ¢ auana3zonom udmepenus ot 0 1o 100%/laturk onTudeckoii MIOTHOCTH
525 Hm
4, Jlatuuk onTuieckoi rmroTHoctu 470 HM
5. JlaTauk TypOuauMeTp ¢ nuana3zoHoM n3Mepenus e yxe yem ot 0 1o 200NTU
6. JlaTunk okucH yriepoja ¢ IManazoHoM u3Mepenus He yxe yem ot 0 1o 1000ppm
AKceccyapsl:
Ka6ens USB coeaunautenbubii (2 mr.)
BapsaHoe yeTpoicTBo ¢ kaberem mMiniUSBUSB A nantep Bluetooth 4.1
Low Energy
CrepikeHb TS 3aKPeTICHHS TATIMKOB B IIITATHBE
KpaTkoe pykoBOACTBO MO dKCIUTyaTauu Hu(poBoi 1abopaTopuu
[IporpamMmmMHoe obecrieueHue



Meroanueckue peKOMEH AN

4. Tenexka-xpaHUJIHILE HOYTOYKOB.

Tun kopmyca: Merau,

BO3MOYKHOCTB 0€3011aCHOT0 3AIIUIIIEHHOT0 3aMKOM XpaHEHUsI HOYTOYKOB: HAINYHE; BO3MOXHOCTD 3apsIIKH
HOYTOYKOB:

Hanpsokenne nmuranus: 220B\S0I'w; [Torpebnsiemas MoIHOCTh, BT (Makcumym):

2500;ITotpebnsemsrii TOk, A (Makcumym): 12;

JlnuHa nIHypa 3JIeKTPOIUTAHUS: OT 2,5 MeTpa;

3amuTa OT nepeHanpsHKeHus, KOPOTKOro 3aMblkaHus: Hanuuue; Koneca 1uist nepeiBUXKEHUS ¢ TOPMO30OM:
HaJIN4Ke

5. Mukpockon uudpoBoii - 12 mr.

Tun mukpockomna: 6uonornueckuit Hacagka Mukpockona:
MOHOKYJISIpHAS

Haznauenue: nabopaTopHbiii

Mertoa ucciieioBaHus: CBETIIOE 1MoJie Marepuan ONTHKH: ONITHYECKOE
CTEKJIO ¥YBeIWYeHHe MUKpOcKora, kpat: 64 — 12800xkynsaper: WF16X
Oo6mbextuBsl: 4x, 10x, 40xs (moanpyxuHeHHbIH ) PeBoapBepHast rooBka: Ha 3
00BEKTHBA

Twur noaCBETKH: 3epKaio HITH CBETOIUO]T

PacnonoxeHnne moACBETKH: BEPXHSS M HIDKHSSA

Marepwuan Kopiryca: MeTaut

[TpenmerHsrii cTomuk, Mmm: 90

Ucroynuk nuranus: 220 B/50 '

6. Hoyroyk Rikor - 1 mr.

7. Hoyroyk Aquarius - luir.

8. MHoro¢gyHkuuoHaABLHOE YeTpoiicTBo (M@ Y)Pantum - 1mr.

9. Mpuus npoBognasi DEFENDER Optimum MB 270 USB 2 knonku+1 Kojeco-KHONKA, ONTHYECKAas,
yepHast



