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MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1mo ydeOHOMY mnpenMery "buomorus" (mamee - Ouwojorus) Ha
YpOBHE cpeqHero obmiero odpasoBaHus pa3zpaboraHa Ha ocHoBe DeneparbHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit deaepanumny,
dI'OC COO, Konnenmuu mnpenogaBaHusi ydeOHoro mpeamera «buomorus» u
OCHOBHBIX MOJIOKEHUI (PenepanbHoi paboueit mporpaMMbl BOCIIUTAHUS.

YueOubiii npenmer «buomnorus» yrayonéHHoro ypoBHs u3ydeHus (10-11
KJIACChI) SIBNISIETCSI OJTHUM W3 KOMIIOHEHTOB IpeaMeTHou obnactu «EcrecTBeHHO-
HayuyHbele mpeamers». CormacHo mnonoxenusm @OIOC COO mpodunpHbie
yueOHbIe TPEeIMEThl, U3yd4aeMble Ha YIIyOJIEHHOM YpPOBHE, SIBIISIIOTCA CIIOCOOOM
mubdepennranun  00ydeHUsT Ha YpOBHE cpeaHero oOiero oOpa3oBaHus U
MPU3BaHbBl OOECHEYUTHh MPEEMCTBEHHOCTh MEXJY OCHOBHBIM OOIIKUM, CPEIHUM
o01IuM, cpeHuM MpodheCCUOHATIBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM HW3 JTHX YYEeOHBIX TMPEAMETOB JIOJDKCH OBITh OPHUEHTHPOBAH Ha
MPUOPUTETHOE pelIeHUE O00pa30BaTENIbHBIX, BOCIHUTATEIBHBIX W Pa3BUBAIOIINX
3a/lay, CBS3aHHBIX C MpodopueHTanued 00yJarouuxcs U CTUMYJIUPOBAHUEM
WHTEpeca K KOHKPETHOM 00JacTH HAy4YHOT'O 3HAHMSI, CBSI3aHHOTO C OMOJIOTHUEH,
MEIUIMHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WIJIM BOEHHBIM JIEJIOM.

[Iporpamma nmo yueOHoMy mnpenmery "buonorusa" maér mpeactaBiieHHE O
Hea W 3ajladax Hu3ydeHusi yueOHoro mpenmera «buomorus» Ha yriyonéHHOM
YpOBHE, OmpenenseT 00s3arenpHoe (HHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHUE, €TO
CTPYKTYpUpOBaHWE IO pa3ienaM W TeMmaM, paclpeneieHre I0 Kiaccam,
PEKOMEHIyeT TOCIIEe0BATeIbHOCTh HM3yUeHUs] y4yeOHOro Marepuaia ¢ ydEToM
MEXIPEIMETHBIX W BHYTPHIIPEIMETHBIX CBS3€H, JIOTMKM y4eOHOro IMporiecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwatomuxcsi. B mporpamme mo Ouojoruu
peann30BaH MPUHIUIN TPEEMCTBEHHOCTH C HW3y4YeHHEM OWOJIOTUM Ha YypOBHE
OCHOBHOrO  oOumiero  oOpa3oBaHus, Onarojaps 4YeMy [pPOCMaTPUBAETCS
HANpaBIIEHHOCTh HA  TIOCTEAyIOlee pPa3BUTHE  OHMOJOTHYECKHX  3HAHUH,
OPUEHTHPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PCHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TPEJCTABICHUN O 3I0pOBOM 00pas3e KU3HU, Ha
BOCIIUTaHHE OEpeKHOTO OTHOLICHHMsS] K OKpy)Karolled mnpupogHoi cpene. B
nporpaMMe 1O OHOJIOTHH TaKKe IMOKa3aHbl BO3MOXKHOCTH y4eOHOTO MpeaMeTa
«buonorusiy B peanuzanuu  TpeboBanuit DPI'OC COO K mnIaHUPYEMbIM
JUYHOCTHBIM, METANpeJAMETHBIM M TPEAMETHBIM pe3yJabTaTaM OOy4YeHUs U B
GbopMHpPOBaHUM OCHOBHBIX BHJOB y4eOHO-TIO3HABATEIHHON  JCATEIHHOCTU
oOydJaromuxcsi MO0 OCBOCHHUIO COJepKaHUsS OUOJOTUYECKOTO O00pa3oBaHUsI Ha
YPOBHE CpEeAHEro 00111ero 00pa3oBaHuUsI.

VYuebnsiii npenMer «buosorus» Ha ypoBHE cpelHEro oluero oopa3zoBaHus
3aBepiiaeT OHOJOTHUYECKOoe O00pa3oBaHHE B IIKOJIE W OPUEHTUPOBAH Ha



pacumMpenye W yriyOieHue 3HaHWW O0Yy4arolUXCs O >KMBOM MpUpO/IE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OWOJIOTUH, SMOpPUOJIOTUM U OWOJIOTUH Pa3BUTHUA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOTO YUYEHUS U SKOJIOTUH.

N3yuyenue ydeOHoro mnpeamera «buonorus» Ha yriayOJIeHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOJTrOTOBKY OOYyYalOMIMXCA K MOCIEAYIONIEMY MOJIYYEHUIO
OMOJIOTMYECKOrO0  00pa3oBaHUs B By3aX W OpraHU3alMsIX  CPETHEro
npodeccruonanbHOro oopazoBanus. OCHOBY €ro COAEpKaHUsI COCTABIISIET CUCTEMA
OMOJOTMYECKUX  3HAHWUW, TMOJYYEHHBIX MPU HM3YyYEHHH OOyHarOUIUMUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKUX Pa3JeioB OMOJIOTMH Ha YPOBHE OCHOBHOIO
obmiero o6pazoBanms, B 10—11 kmaccax ATH 3HaHMS IOJy4YarOT pa3BUTHE. Tak,
pacmMpeHsl U YriyOJieHbl OMOJIOTMUYECKHE 3HAHHUS O PACTEHUsSX, JKUBOTHBIX,
rpubax, OaKTepHsIX, OpPraHM3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSIX JKU3HH,
JOTIOJTHUTENBHO BKJIIOYEHBI OMOJIOTMYECKUE CBEJIEHUS MPUKIIATHOTO U TIOMCKOBOTO
XapakTepa, KOTOpPble MOXHO HCIOJIb30BAaTh KaK OPUEHTHUPHI JJIA MOCIEAYIOLIEro
BbIOOpa mpodeccun. Bo3MokHa Takke HHTErpanus OWOJIOIMYECKHUX 3HAHUU ¢
COOTBETCTBYIOIIMMHU 3HAHUSIMM, IOTYYEHHBIMU OOY4YalOIMMUCS IMPU U3YYEHUU
(bU3UKK, XUMHH, Teorpadui 1 MaTEMATUKH.

CrpykTypa nporpammbl 1o y4yeOHoMy mnpeamery "buosorus" otpaxaer
CUCTEMHO-YPOBHEBBI U DBOJIOLUMOHHBI MOAXOABl K HW3YYEHHIO OWOJIOTHH.
CoryiacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE IS JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3alliH, IBOJIFOLUN OPraHUYECKOro MUpa Ha 3emiie,
COXpaHEHUs1 OHMOJIOTMUYECKOro pa3HooOpa3us 1uaHeTsl. Tak, B 10 kiacce
M3Y4alOTCSi OCHOBBI MOJICKYJSIPHOM M KJIETOYHOM OHOJIOTHH, IMOPHOJIOTHUH U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJEKUUU, OMOTEXHOJOTUU U CHUHTETHUECKOMN
OMOJIOTHY, AKTYaIU3UPYIOTCS 3HAHHUS OOYydYaloIIMXCS MO0 OOTaHMKE, 300JIOTHH,
aHatoMuu, Qusnonoruu uenoBeka. B 11 kmacce wu3ydarOTCs 3BOJIIOLMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYueOnsiii npeamer  «buonorus» mpu3zBaH  00eclEUUTh  OCBOEHHUE
O0Oy4aroIMMUCsE OMOJOTUYECKUX TEOPUM M 3aKOHOB, UEH, MPUHIIMIIOB U MPaBUII,
JIe)KAIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOT000pa3MM M OCOOCHHOCTSAX KIJIETKH, OpraHu3Ma, IMOMyJIsLuH,
OMOLIEHO3a, SKOCUCTEMbI, O BBIJAIOLIUXCS HAYYHBIX JOCTUXKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OUOJIOTUY, IPUKIIAIHBIX ACTIEKTaX OMOJIOTMYECKUX 3HaHUU. J{is
pa3BUTUSL M TOJJEpXKaHUS HHTEpeca OO0yJaroumxcs K OHMONOrMM Hapsaay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOTO0 MaTepHalia B COACpKaHUHU MPOTrpaMMbl
1o OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBIEHUS W Pa3BUTHUS
TOM WM HMHOW o00iacTu OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOe’KHBIX
YUEHBIX B PEIICHNE BAKHEUITUX OMOTOTHYECKUX U IKOJIOTUYECKHUX MPOOJIEM.



[enp uzyuenus yueOHoro npeamera «bruonorus» Ha yriiyoJIEHHOM YpOBHE —
OBIAJICHHUE  OOYy4YaIOUIMMHCS  3HAHUAMU O  CTPYKTYpHO-(YHKIIMOHAIHHOU
OpraHM3allMd JKUBBIX CHCTEM pa3HOTO paHra W NOpuoOpeTeHHe YMEHUM
UCIIOJIb30BaTh 3TU 3HAHUSA B (DOPMUPOBAHUM MHTEpEca K ONpeAesIEHHON 00yacTu
npoecCUOHaNbHON JIeATeNIbHOCTH, CBSI3aHHOM C OHOJIOTHEH, WM K BBIOODPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydeOHoro nmpeamera «buonorus» Ha
yrayOonEéHHOM ypOBHE 00€CTIeunBaETCs PEICHUEM CIIEIYIOLIUX 3a/a4:

OCBOCHHE OOYYArOITUMUCS CUCTEMBbI OMOJIOTMUECKHX 3HAHWNA: 00 OCHOBHBIX
OMOJIOTHUECKUX TEOPHUSIX, KOHLEMIHUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUJIaX, COCTABIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYI0 KapTHHY MHUPa; O
CTPOEHMHM, MHOT000pa3MM U OCOOEHHOCTSIX OHMOJOTMYECKHX CHCTEM (KJIETKa,
OpraHu3M, MONYJIALHNS, BUJ, OUOreOLEeH03, Onocdepa); O BhIIAIOIIUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIEOBAHUSAX B OMOJIOTHH;

O3HAaKOMJIEHUE OOY4YaIOIIMXCS C METOAaMHU MO3HAHUS >KUBOM MPUPOJIBI:
UCCIIEIOBATEIbCKUMUA ~ METOJaMU  OMOJIOTUYECKUX HayK (MOJIEKYJSIpHOM U
KJIETOYHOW OHOJOTUH, SMOPHUONOrMM W OHOJOTHMH pa3BUTHUSA, TE€HETUKH U
CeJICKUUHU, OWOTEXHOJIOTMM M CHUHTETUYECKOHM OWOJIOTMH, MaJCOHTOJIOTHUH,
HKOJIOTUHM);  METOAaMH  CaMOCTOSITEJIBHOTO  TPOBENECHHUS  OMOJOTMYECKHX
uccienoBaHuii B Jabopatopur W B mpuponae (HaONIOACHHWE, HW3MEpPEHHE,
HKCIIEPUMEHT, MOJICITUPOBAHHUE);

OBJIaZIcHMEe OOy4YaloIIMMUCA YMEHHUSIMU: CaMOCTOSITENIbHO  HAaXOJUTh,
aHAJIM3UPOBaTh U HCIOJIB30BaTh OMOJOTMYECKYI0 WH(MOPMAIUIO; MOJIb30BATHCA
OMOJIOTMYECKONM TEPMUHOJOTMEN M CUMBOJMKOM; YCTAaHABIMBATH CBS3b MEXAY
pa3BUTHEM OHOJOTUM U  COLMAIBHO-3KOHOMMUYECKMMHU M  3KOJOTHYECKUMHU
npobiieMaMu 4YeJOBEYECTBA; OLIEHUBATH IOCJEICTBUS CBOEH AESTENBHOCTH IO
OTHOILICHUIO K OKpY’KalIled NpUpogHON cpeae, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO0  OKPYXKAIOWIUX  JIIOAeil; OOOCHOBBIBAaTH M  COOJIOJATh  MEpHI
npoPHIIaKTUKKU MH(GEKIIMOHHBIX 3a00J€BaHU, NIpaBUiIa MOBEJACHUS B NPUPOJE U
oOecrieueHus 6€30MaCHOCTH COOCTBEHHOM KU3HENEATECIHHOCTH B UPE3BBIYANHBIX
CUTyallUsiX TMPUPOJHOIO W TEXHOTEHHOTO XapakTepa,; XapaKTepu30BaTh
COBpEMEHHBIC HAyYHBIC OTKPHITUS B 001aCTH OMOJIOTHH;

pa3BuTHE Yy 00y4arOUIMXCsl MHTEIJIEKTYalIbHBIX U TBOPUYECKUX CHOCOOHOCTEN
B IMpOLIECCE 3HAKOMCTBAa C BBIJAIOUIMMHUCS OTKPBITUSIMU U COBPEMEHHBIMU
UCCIIEIOBAaHUSIMM B OHOJIOTMH, pEHIaeMbIMU €10 MpoOsieMaMu, METOJI0JIOrHen
OMOJIOTMYECKOTO UCCIIEIOBaHMS, MIPOBEICHUS AKCIIEPUMEHTAIbHBIX
UCCJIEIOBAHUM, pelIeHHs] OMOIOTrHYECKUX 3aa4, MOACIUPOBAHUSL OMOJIOTUYECKHUX
00BEKTOB U MPOIIECCOB;



BOCIIUTAHUE y 00YYAIOIIMXCS [IEHHOCTHOI'O OTHOILIEHUS K KUBOW MPHUPOJE B
IIEJIOM M K OTIIETHHBIM €€ 00BhEKTaM | SIBJICHUSAM; ()OPMHPOBAHUE IKOJIOTHUCCKOM,
TCHETUYECKOM TPAMOTHOCTH, OOImeld KyJbTyphl TOBEACHHUS B TPUPOJIE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuobpeTeHrue  OOyYaroIIMMHCS ~ KOMIIETEHTHOCTH B PallMOHAIBLHOM
MPUPOAOIOIb30BaHUN (COOJIO/IEHUE TpaBUJl TOBEICHUS B MPHUPOJIEC, OXPaHbl
BUJIOB, IKOCUCTEM, OUOCchephl), COXpaHEHUH COOCTBEHHOTO 3/I0POBbSI U 370POBbSA
OKpYXXaIOIIUX  Jrojed  (coOmtogeHuss Mep NpOoPUIAKTUKKA — 3a00JICBaHUMH,
oOecrieueHne OE30MACHOCTH JKHU3HEACSITCIEHOCTH B YPE3BBIYAMHBIX CHTYAITASIX
OPUPOAHOTO ¥  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUN B TOBCEAHEBHOM KU3HU;

CO37aHME€  YCIOBUH  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYYarOIIUMHUCS
VHIMBUTyaJIbHOU oOpazoBaTenbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
MOCJIEYIONIEMY TIPO(PECCHOHATEHOMY CaMOOTIPEEICHUIO, B COOTBETCTBHHU C
WHMBUTyAIbHBIMUA HHTEPECAMH M IIOTPEOHOCTSAMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEACHHBIX HA M3yYEHHE OMOJIOTHUU Ha yriayOJeHHOM
YpOBHE CpeaHero odiiero odpazoBanus, coctaBiser 204 yaca: B 10 kimacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 gaca (3 yaca B HEZIel0).

OT60p opraHu3anMOHHBIX (OPM, METOJIOB U CPEACTB OOy4YeHHUS OUOJOTUH
OCYIIECTBIISIETCS ¢ YYETOM CHEenuUKU €ro COJAEp)KaHWs W HaNpaBJIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTUYECKOro  00pa3oBaHMsl B OpPraHM3AIUSAX  CPETHETO
po¢eCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeNbHBIM yCIOBUEM MPU 00YUEHUN OMOJIOTUH HA YIIIYOJIEHHOM YPOBHE
SBJIICTCSI TIPOBENICHHWE JTA0OPATOPHBIX M TpakTH4YecKux padoT. Takxke ydactue
OOy4YaronMXcsl B BBIMOJHEHUU TMPOEKTHBIX M YYEOHO-HCCIE0BATEIbCKUX padoT,
TEMaThKa KOTOPBIX OMPENESeTCs y4uTelleM Ha OCHOBE  HMMEIOIIUXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUM.



COJEPKXAHUE OBYYEHMUAA
10 KJIACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYpPCU8OM, HE BXOJUT B IPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buoJiorusi kKak HayKa

CoBpeMeHHas OuoyIorusi — KOMIUIEKCHas: Hayka. Kpatkas uctopus pa3BuTHS
Ouosiornu.  buojmornueckue HAyKd W H3y4yaeMble ~HUMHU  IPOOJIEMBL.
OyHIaMEHTAIIbHbIE, TNPUKIAJHBIE W TOUCKOBBIC HAYYHBIC WCCICAOBAHUS B
OMOJIOTHH.

3HadeHre O6HOJOTUU B (POPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. [Ipodeccun, cBszanHbie ¢ Ouosorueil. 3HaueHue OUOJIOTHH B
MPAKTUYECKOM JEATCIBHOCTA 4YEJIOBEKA: MEOULHNHE, CEIbCKOM XO3SIMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JleMoHCTpanun

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. apBuH,
V. I'apseu, I'. Mennens, B. U. Bepnanckuit, U. I1. 11aBnos, . . Meunnkos, H.
. Basunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabnuiupl 1 cxembl: «CBs3p OMOJOTHM C APYrUMU Haykamu», «Cuctema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl M HX HU3yUYeHHE

JKuBble cuUCTEMBl Kak NpeaMeT u3ydeHust Ouonoruu. CBOMCTBA KHMBBIX
CUCTEM: E€IMHCTBO XHMMHYECKOIO COCTaBa, JUCKPETHOCTb U LEJIOCTHOCTb,
CJIO)KHOCTh M YHOPSIAOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CaMOOpraHU3alusl,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJSIPHBIMA, KJIETOYHBIH,
TKaHEBBIH, OpraHU3MEHHBIN, MOMYJISILIMOHHO-BUI0BOM, AKOCHCTEMHBIN
(bmoreoneHoTnyeckuii), OmochepHbiii. IIporecchl, MPOMCXOAAIINEe B IKHUBBIX
cuctemax. OCHOBHbIE TpH3HAKH >KMBOTO. JKWM3HB Kak (opMa CyIIecTBOBaHUS
Marepuu. Hayku, n3ydaromme ,uBbl€ CUCTEMbI HA PA3HBIX YPOBHSIX OpPTraHU3AIUU.

N3yuenne XKuUBBIX cucTteM. MeTojasl Ouosiornueckoi Hayku. HabmroneHwue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTeMaTH3alus, MeTaaHaiu3. [IoHsTre o 3aBucuMoi u
HE3aBUCUMOM TiepeMeHHOU. IIlnanmpoBanme skcnepumenta. IloctaHoBka wu
npoBepka rumnote3. HyneBas rumotesa. [loHsiTue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonorumdeckux JaHHbIX. OIEHKa JOCTOBEPHOCTH IMOITYYEHHBIX
pe3ynbraroB. [IpUunMHBI UCKaXXEHUs PE3YyIbTATOB JKcnepuMmeHTa. [loHsAThe
CTaTHCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmuubl u cxembl: «OCHOBHBIE TPHU3HAKK KU3HW», «buonornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepun», «YPOBHU OpraHU3aLHUH KUBOU
npuposib», «CTpOeHHE >KUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJIOBEUECKOro opranuszma», «buoreorenos», «buocdepay, «Metoab
W3YUYEHHUSI )KUBOU MTPUPOJIBI».

O6opynoBanue:  jmabopaTopHoe  oOOpyAOBaHME  JJii  MPOBEACHHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHue pa3IMyHBIX METOHOB IPH
W3YUYEHHH )KUBBIX CHCTEM.

Tema 3. buoJiorusi KjieTku

Knerka — cTpykTypHO-(QYHKIIMOHAJIbHAS e€auHUIA >kuBoro. lcropus
OTKpbITUs KiIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. l1IBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHON KJIETOUYHOU
TEOPHH.

MeToapl  MOJIEKYJISIpHOM M KIETOYHOW  OMOJOTMH:  MHUKPOCKOTMS,
xpomarorpadus, 3JeKTpodope3, METO] MEUEHbIX aToOMOB, AU((HEepeHLIHATBEHOE
LHEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢hukcuposanmvix
K1emokK. DIEKTpOHHAass MUKpockonusa. Koughokanvnas mukpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JemMmoHCTpanuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. lllnelinen, P. Bupxos, K. M.
bap.

Tabmuibl 1 cxeMbl: «CBETOBOM MUKPOCKOI», «DNEKTPOHHBIN MUKPOCKOID,
«HMcTopus pa3BUTHS METOLOB MUKPOCKOIIUIY.

ObopynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIIpenapaThl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTnueckass padora «/3yyeHue MeETOJOB KIETOYHON OHOJIOrUU
(xpomartorpadus, snexrpodopes, auddepeHmanbHoe IEHTPUYrupoBaHue,
[TLP)».

Tema 4. XuMudeckasi OpraHu3anms KJIeTKu

XUMHUYECKHM COCTaB KJIETKA. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma m e€ ponmb Kak pacTBOPUTENA, PeareHra, y4acTue B CTPYKTYPUPOBAHHUU
KJIETKH, TEIUIOpEryisinuu. MuHepanbHble BEUIECTBA KJIETKU, MUX OHUOJOrHYecKas
posb. Posib KAaTHOHOB ¥ aHMOHOB B KJIETKE.

Oprannueckne BeHIeCTBAa KIETKH. buosiorndyeckue mnoysmMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OeiakoBoi Monekyibl. [lepBuunas
CTpyKTypa Oenka, MenTuaHas CBs3b. BTopuuHas, TpeTuyHas, 4YeTBEpTUYHAS
CTpykTypbl. Jlenatypauus. CoiictBa OenkoB. Kiaccudukarus  OenkoB.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.



Yraesoasl. MoHOCaxapubl, AUCaxapyuabl, OJIUTOCAXapUIbl U MOIUCAXAPUIBIL.
OOmuit  mnaH CTpoeHHssT UM (U3HKO-XMMHYECKHE CBOWCTBAa  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOIOB.

Jlununpl. 'aapodunsHO-THIPOGOOHBIE cBOlicTBA. Kinaccudukanus JTunuaos.
Tpurnuuepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buosornueckue QyHKIUN
munuaoB. OO1Me CBONCTBAa OMOJIOrMYECKUX MEMOPaH — TEKY4eCTh, CIIOCOOHOCTD K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunoseie kuciotsl. JJHK m PHK. CrpoeHne HyKIE€MHOBBIX KHUCHIOT.
Hyxneorunpl. [lpuanun xommuiemenTapHoctu. IIpaBuno Yapradda. Crpykrypa
JAHK — nBoiinas crimpans. MectoHaxoxaeHue u ouonorundeckue ¢pynknuu JJHK.
Buasl PHK. ®yukunu PHK B kiietke.

Crpoenue monekynsl AT®. Makpospruueckne cBszu B Mosekyie ATO.
buonornyeckue pynkuun AT®. BoccTaHoBIEHHBIE TEPEHOCUUKH, UX (QYHKLIUH B
kietrke. [lpyeue muykneoszuompughocghamer (HT®). CexBenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmoMuKy, RPOMeoMUKU.

CrpykTypHas OuoJyiorusi: OMOXUMHUYECKHE U OMODU3UYECKUE UCCICIOBAHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OWOMONEKyl. Moodenuposarue
CMpPYKmMypsl U QYHKYUli OUOMONIEKY U ux komniexkcos. Komnviomepuwiii ouzaiin u
Opeanuyeckull cunmes OUOMONEKY U UX HENPUPOOHBIX AHATI0208.

JleMoOHCTpanun

[Toptpetsr: JI. [Tonunr, dx. Yorcon, @. Kpuk, M. Yuikunc, P. ®pankiuH,
®. Conrep, C. [Ipy3unep.

[uarpammbl:  «PacnpeneneHne XUMHUYECKMX  JJEMEHTOB B HEXHBOU
npupojie», «PacnpeneneHne XuMUIECKUX JIEMEHTOB B )KUBOUW MPUPOEY.

Tabmuubr u cxemsl: «llepuonuueckass TabmuIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJbI», «BelectBa B cocTaBe OpraHu3mMoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl OETKOBOM MOJIEKYJNb», «CTpoeHHuE MOJEKYI
yraeBoAoBy, «CTpoeHHue MOJIeKYJl JIMNHUI0B», «HyKIenHOBbIE KHUCIOTHIY,
«Ctpoenune MoiieKyasl ATD».

O6opynoBaHue: XuMU4ecKas ocyia 1 000py10BaHUE.

JlabopaTtopHnasi pa6ora «OO0Hapy)eHUE OCIKOB C MOMOIIIBIO KaY€CTBEHHBIX
peaKuny.

JlaGopaTropnass  paGora  «lcciegoBaHWe ~— HYKJIEMHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. Ctpoenune u pyHKIUM KJIETKH

Tunel KIETOK: dJyKapuoTHYecKas U Mpokapuoruueckas. CTpyKTypHO-
GbyHKUIHOHATIbHBIE 00pa30BaHUS KIETKH.



Crtpoenue npokapuoTruueckoit kiaetku. Kiierounasi cteHka 6akrepuil U apXxeu.
Oco0OeHHOCTH CTpOEHUS] TEeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crtpoenue u GbyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJICTKH.
[lnazmatuueckas wmemOpana (riazmanemma).  CTpykTypa  IJIa3MaTHUYeCKOU
MeMOpanbl. TpaHCHOpT BELIECTB Yepe3 IIa3MaTUYECKyt0 MeMOpaHy: MacCUBHBIN
(muddy3us, obneru€nnas auddysus), aKTUBHBIM (MEPBUYHBIA M BTOPUYHBIN
akTuBHBIM TpaHcnopt). llomymponuniaemocts MemOpanbl. PabGoTta Hatpwmii-
KaJMEeBOr0 Hacoca. DHJOIMTO3: MUHOIMTO3, (arouuTo3. Dk3o1uTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOW CTEHKU PACTEHHM, rprOOB.

[Murorumasma. [{uto3ons. Llutockener. [IBukenue nuroriazMel. OpraHouabl
kieTkdn. OnHoMeMOpaHHBIE OPraHoOMIbl KJIETKU: SHAOIUIa3MaTUYECKas CeTh
(OIIC), anmapar I'onbaxu, JIU30COMBI, UX CTpO€HHE M (PyHKIMU. B3auMocBsa3b
OJTHOMEMOPAHHBIX OPraHouAOB KJeTKH. CTpoeHHe TpaHyJISIPHOIO PETHKYJIyMa.
Mexanuszm nanpasnenus 6eaxos ¢ IIIC. CuHTe3 pacTBOpUMBIX OeiakoB. CHHTE3
KJIETOYHBIX ~ MeMOpaH. [magkuii  (arpaHyJisIpHBIN)  DHAOIIA3MATUYECKHMA
petukynyM. CekperopHas QyHkuus anmapata ['onsmku. Moougurayusa 6enkos 6
annapame [onvoocu. Copmuposxa benkos 6 annapame [ onvoocu. TpaHCHOpPT
BEIECTB B KJIETKE. Bakyosn pacturesbHbIX KiIeTOK. KiteTounbii cok. Typrop.

[TomyaBTOHOMHBIE ~ OpPraHOWJBI  KJIETKH:  MHUTOXOHJIPUH,  IUIACTHUJBI.
IIpoucxoocoenue mumoxondpuii u niacmuod. Cumobuoeenes (K.C. Mepeosickosckuil,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHIpUM M 1actul. llepBuunsle,
BTOPUYHBIE W  CJIOXKHBIE  IJIACTUIBI  (DOTOCHHTE3UPYIOIIUX  DYKapHOT.
XJI0pOILIACThI, XPOMOILIACTHI, JIEUKOIIACTHI BBICIIIMX PACTEHUMN.

HememOpanusie opranouasl kietku CtpoeHue U GyHKIMM HeMeMOpaHHBIX
OpraHOUIOB KJIETKHU. PuGocomsl. Ilpomescymounvie Gunamenmeol.
MukpodunameHTsl. Axkmunogvle Muxpoguiamenmol. MpbIlIEUHBbIE  KIETKH.
AxmuHosble KOMNOHeHmbl Hembluieunblx Kiemok. Muxkporpyoouku. Kierounsiii
neHtp. CTpoeHWe U JBIDKEHHWE JKTYTHKOB U pPEeCHUYEK. MUKpOTpyOOUKH
nuToriasMel. Llentpuons. benku, accoyuuposanHvle ¢ MuKpoguiameHmamu u
muxpompyboukamu. MomopHhvle benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIlia3ma, SAPBIIIKU, UX CTPOECHHUE U
byakuun. SnepHpiii 0enKOBBIM MaTpuKc. [IpocTpaHCTBEHHOE paCIIONIOKEHUE
XpomMocoM B wuHTephasHOM sape. Iyxpomamun u cemepoxpomamun. benku
XpOMaTUHA — THUCTOHBL. /J{uHamuka si0epHou 000104KU 6 Mumo3se. HoepHulil
Mpaucnopm.

Knerounsie BkatoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK DYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdemMoHcTpanuu



[Toptpetsl: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuupl u cxembl: «CTpoeHHE JYKApPUOTHYECKOW KieTkn», «CTpoeHue
JKUBOTHOW  KJIETKW», «CTpOEHHME  pacCTUTENbHOW  KJIETKH», «CTpOeHHE
MUTOXOHAPUNY», «SA1po», «CTpoeHne MPOKApUOTUUECKOM KIETKI.

OOopynioBaHHE: CBETOBOM MHKPOCKON, MHUKPOINpPENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

JlabopaTtopnass pabora «/3ydyeHuE CTpOEHHS KIETOK Pa3IUYHBIX
OpPTraHHU3MOB).

IIpakTnyeckas padora «/3yyeHue CBOMCTB KIETOYHON MEMOPaHbD».

Jlabopatopnass pabGora «JccnenoBanune miazMonM3a M JIEIJIa3MOJIU3a B
PACTUTENbHBIX KIIETKaX».

IlpakTnueckass padora  «l3ydyeHwe  [OBWKEHHS  LUTOIUIa3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. OOMeH BelecTB U NpeBpallleHUe JHEPTUM B KJIeTKe

AcCUMMIIALINS U TUCCUMIIISIIMS — JIBE€ CTOPOHBI MeTabomn3Ma. Tumbsl oOMeHa
BEILIECTB: aBTOTPOPHBIN U TeTepoTpodHbI. YuacThe KHUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTuueckoe oOecnedeHue KiIeTku: mnpeBpameHue ATO B
oOMeHHBIX Tporieccax. DepMEHTaTUBHBIA XapakTep peakluid KJIETOYHOIO
Metabonusma. DdepMeHTB, MX CTPOCHHE, CBOMCTBA M MEXaHU3M JICHCTBHUS.
Kodepmentsl. Otnuunsi GepMEHTOB OT HEOPTraHWYECKUX KaTaanu3aTopoB. bemku-
aKTUBATOPhl M OEJIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUX BEIIECTB B KieTke. {DOTOCUHTES.
AHOKcucenHblll U OKcuceHHblll omocunmes y oaxmepuil. Ceemocobuparoujue
nueMeHmyvl U NUCMEHmMbl peakyuoHHo2o yeumpa. Poiab XJIOpOIUIacToOB B IpoLecce
dotocunrteza. CreroBasi u TeMHOBas (a3bl. Pomoovixanue, Cs., Cs. u CAM-munsi
¢domocunmesa. 1lponykTuBHOCTHh (hOoTOCHHTE3a. BiusiHuEe paznuyHbIX (PaKkToOpoB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHUHTES. Paznoobpazue OpPraHn3MOB-XEMOCHHTETUKOB:
HUTPUPUITUPYIOIHNE OaKTepUH, >KENe300aKTepUHu, CEpOOAKTEPHH, BOIOPOIHBIC
OakTepuu. 3HaYECHUE XEMOCHUHTE3A.

AHaspoOHble opraHu3Mbl. Buasl Oposkenus. I[IpomykTbl OpokeHUS M HX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIe OpraHU3MBI. Oranbl HSHEPreTUYECKOTO obmeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buosiornueckoe OKMCIEHNE, WU KIETOYHOE AbIXaHue. Pojib MUTOXOHAPHIA B
npoiieccax Ouojgoruyeckoro okucienus. [uknnueckue peakiuu. OKUCIUTENBHOE
docopmupoBanue. Iuepeus membpanno2o 2epaouenma npomonos. Cumnmes



ATD: paboma npomonnou ATD-cunmaszwvl. IlpeumyiecTBa a’poOHOr0 MyTH
oOMEeHa BeIecTB nepes aHadpOOHBIM. DPHEKTHBHOCTh SHEPTETHUESCKOTO OOMEHA.

JdemMoHcTpauuu

[Toptpetsr: k. [Ipuctiu, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
Onrenperapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabnuibl U cxembl: «DOTOCUHTE3Y, «DHEpreTUYecKuil 00MeH», «bnocunTes
oenkay, «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

O6opynoBaHue: CBETOBOM MHKPOCKOTM, 00OpYAOBaHUE ISl TPUTOTOBICHHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

Jladboparopnass  paGora «/3ydyeHWe  KaTAIUTUYECKOW  aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl MU KaTajla3bl)y.

JlabopaTtopnass pabGora «M3yueHue (HEepMEHTATUBHOTO PACHICIUICHUS
MEPOKCHUIa BOJIOPOA B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTtopnassi padora «CpaBHeHHME TmpoliecCoB  (oTocuHTE3a U
XEMOCHUHTE3a».

JlabopaTtopHnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HacsiencrBenHasi nvHGpoOpManus 1 peajau3anus eé B KieTKe

Peakiuun marpuyHoro cuurtesa. [IpyUHIIMI KOMIUIEMEHTAPHOCTH B PEAKIIMSIX

MaTpUYHOTrO cUHTe3a. Peannszanus HaciaeacTBeHHOM nHPopManuu. I'eHeTnueckuit
KOJZ, ero cpoucrBa. TpaHckpunuus — matpuusblid cuHTe3 PHK. IlpuHummnen
TPAHCKPUIIUU: KOMIUJIEMEHTAPHOCTh, aHTHIAPAIIJICIIBHOCTh, ACHMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuueckoti kiemxe. Hexooupyrowue PHK.
Tpancnauus u e€ stansl. Yyactue TpancnoptHbix PHK B OnocunTese Oenka.
VYcnoBus Ouocuntesa Oenka. KoaupoBanue amunHokuciaor. Ponb pubGocom B
onocuHTe3e Oenka.

Cosepemennvie npedcmasieHusi 0 cmpoenuu 2enos. OpraHuszals reHoma y
MPOKApUOT U 3YKApUOT. Peryisiius akTUBHOCTHM T€HOB y NpPOKapuoT. ['umore3a
onepoHa (d. XKako0, XK. Mano). Monexynapusie mexanusmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomul 2enos. Perynsuus oOMEHHBIX
MPOLIECCOB B KJIeTKe. KileTouHbIl roMeocTas.

Bupycel — HexiieTounbie (hOpMBI )KH3HU M 00JUraTHBIC TTapa3uThl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. KusHeHHblli YUK
J[HK-cooepocawux eupycos, PHK-codepocawux e6upycos, obaxmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, unmezpasd.

BupycHbie 3a0oneBanusi yenoBeka, >XUBOTHBIX, pactenuit. CITN, COVID-
19, conmanbHbIe 1 MEIUIIMHCKUE TTPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz borvuiux maccugos («bigdatay)
CMpYKmMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ipoepammupyemvie pynkyuu 6earkos. Cnocodvt 00cmasKu 1ekapcms.



JdemMoHcTpanuu

[Toptpetsl: H. K. Kounbiios, /1. 1. IBaHOBCKUH.

Tabmumbr u cxembl: «buocunTe3 Oenkay, «['eHeTndeckuii Kom», «Bupycen,
«baktepuodarm.

IIpakTnueckas padora «Co3ganue MOJEIHN BUPYCa».

Tema 8. JKM3HEeHHBIN UK/ KJICTKH

Knerounslii 1uki, ero mnepuoasnl W peryisiuus. Wurepdaza U MUTO3.
Oco0eHHOCTH TMpoIleccoB, MpOTeKarommx B UHTepdaze. [loaroroBka KiIeTKH K
nenenuto.  Ilpecuntetnyeckuii  (MOCTMUTOTHUYECKUW),  CUHTETUYECKUU U
MOCTCUHTETHYECKHUH (MPEMUTOTHIECKUH ) IEpUOBI MHTEP(a3HI.

Martpuunsbiii cunre3 JHK — pemnmkanwus. Ilpunnuner permkanun JTHK:
KOMIUJIEMEHTAPHOCTh,  IIOJYKOHCEPBATUBHBIM  CHUHTE3, aHTUIAPAJUJIEIBbHOCTD.
Mexannsm permmkanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Temomepsl u

TeroMepaza. XpPOMOCOMHBIM HaOOp KIETKM — KapuoTui. JIummougHeii u
rariouaHbelii  Habopsl  xpomocoM. ['omonorumunbie xpomocombl. [loioBbie
XPOMOCOMBI.

Henenue xmerku — Muro3. CTaauum MHUTO3a M TMPOUCXOMSIINE B HHUX

npouecchl. Tunbl muto3a. Kapuokunes u nurokuHe3. buonormueckoe 3HaueHue
MHUTO3a.

Perynsuust MUTOTHYECKOTO IMKIA KIETKH. IIporpammupyemas KjieTouyHas
rubesnpb — arnomnTos.

Knerounoe smpo, XpoMocombl, (PYHKIIMOHAJIbHASI T€HOMUKA. Mexanuzmbl
npoaughepayuu, ougpgepenyuposku, cmapenus u eudbeau xiemox. «l{ughposas
KlemKka» — ououngopmamuyeckue mMooenu QyHKYUOHUPOBAHUSL KIeMKU.

JemMoHCTpanuu

Tabmuiel U cxeMbl: «KW3HEHHBIM UK KICTKH», «Muros», «CTpoeHHe
xpomocom», «Permukarus JJHK.

OO6opymoBaHHE: CBETOBOW MUKPOCKOIT, MUKpOIIpenapaThl: « MUTO3 B KIETKaX
KOpEIIIKa JIyKay.

JlaGopaTopHnas padora «3yueHue XpOMOCOM Ha  TOTOBBIX
MUKpOTIpenaparax.

JlabopaTtopHnasi pabora «HaGmroneHne MuTO3a B KJI€TKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MHKpOIIperapaTax ).

Tema 9. CTpoenue u pyHKIIUM OPraHU3MOB

buonorunyeckoe pazHooOpasue OpTaHU3MOB. OnHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIC OPTaHU3MBI.

OcOoOEHHOCTH  CTPOEHUSI M JKU3HEACSTENBHOCTH  OJHOKIJIETOUYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHbIE TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCIIH, APYTHE MPOTUCTHI. KOJTOHWATBEHBIE OPTaHU3MBI.



B3auMocBsA3p 4YacTeli MHOIOKJIETOYHOIO OpraHu3Ma. TKaHu, Opra"el WU
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. ['omeocras.

Tkanu pacteHuii. TuIbl pacTUTENBHBIX TKaHEW: o0Opa3oBaTelibHas,
MOKPOBHAs, MPOBOJSAIIAs, OCHOBHas, MexaHuyeckas. OCOOEHHOCTU CTPOCHUS,
(bYHKIMI 1 pacoOKEeHHUs TKaHEeH B OpraHax pacTeHUU.

TkaHU JKMBOTHBIX M YEJIOBEKA. TWIBI KMBOTHBIX TKAHEW: JIMTEIMAJIbHALA,
COCJIMHUTENbHAS, MblllIeyHasi, HepBHas. OcoOEHHOCTH CTpoeHus, GYHKUUA U
pAacoJIOKEHUS TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TI'€HEpaTUBHBIE OpraHbl pacTeHuil. Opranbl H
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeka. DyHKIMN OPraHOB U CUCTEM OPTaHOB.

Onopa Ttena opranu3moB. Kapkac pactenHuid. CKeneTbl OAHOKIETOYHBIX WU
MHOTOKJIETOYHBIX XUBOTHBIX. HapykHblli M BHyTpeHHMI ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS KOCTEN.

JIBrokeHue  OpraHm3MoB.  J[BMOKEHHME  OJHOKJIETOYHBIX  OPTAHU3MOB:
amMEOOUTHOE, KTYTHUKOBOE, PECHUYHOE. JIBMKEHHME MHOTOKJIETOYHBIX PAaCTEHUM:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOTIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblleyHas cucrema. Peduiekc. CkeneTHble MBI U UX padoTa.

IIutanne opranusmoB. Iloryomenue BOIBI, YIVIEKHCIOIO rasa W
MHHEPAJIBHBIX BEIIECTB pacTeHUsAMU. [InTaHue KUBOTHBIX. BHYTpPHUIIOIOCTHOE H
BHYTPUKIIETOYHOE TNUIIeBapeHUe. lIuTaHne NMO3BOHOYHBIX XMBOTHBIX. OTHENbI
[ULIEBAPUTENBHOTO TpakTa. [lumeBapurenbHble xene3bl. llumeBaputenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. Jlpixanue pacrenuid. Jlpixanue »uBOTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIETKU. KoxkHOe npixanue. [[pixarenbHas MOBEPXHOCTD.
KabepHoe u nérounoe npixanue. J{pIxaHue MO3BOHOYHBIX KMBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIIO)KHEHHE CTPOEHUS JIETKUX TO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cucrema 4esoBeka. MexaHu3M BEHTWISUUM JIETKUX Y NTUL U
MJIeKoUTaromux. Perynsius neixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BeElIECTB Yy OPraHU3MOB. TpaHCIOPTHBIE CUCTEMbI PACTECHUM.
TpancropT BewiecTB y KUBOTHBIX. KpOBEHOCHass cuctemMa M €€ Oprassl.
KpoBeHocHast cucTemMa IO3BOHOYHBIX JKMBOTHbIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl U KpoBb. Kpyrum KpoBooOpamieHus. BOIIOLHOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CUCTEMBbI MO3BOHOYHBIX JKMBOTHBIX. PaboTa
ceplila v €€ peryJisius.

Brinenenue y opranusmoB. Beinenenuwe y pacrteHuil. Beigenenune y
*KUBOTHBIX. CoKpaTuTenbHble Bakyoiu. Opradbl BbiaeneHus. OuibTpanus,
CeKpelrsi 1 00paTHOE BCACHIBAHUE KAaK MEXaHU3MbI paOOThl OPTaHOB BBIAECICHUS.
CBs13b MOJIOCTH TE€JA C KPOBEHOCHOM M BBLACIUTENBHON cucTeMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CTpoeHue U (QyHKIIMOHUPOBAHUE
Heppona. OOpazoBaHNE MOYH Y YETIOBEKA.

3ammTa y OpPraHU3MOB. 3allliTa y OJHOKIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UHUCTHI MNPOCTEHIIMX. 3almuTa Yy MHOTOKJIETOYHBIX pPACTEHUU.
Kyrtukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIUThI. DUTOHIUIBIL.

3almMTa 'y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HX MPOHU3BOAHBIE.
3amura opranu3zMa oT Ooje3Heil. MimmyHHas cucrteMa uesnoBeka. KiieTouHbll u
I'YMOpaJbHBIH HUMMYHHUTET. BpoXIE€HHBIM W TPUOOPETEHHBIM creruduuecKui
UMMYyHUTET. Teopusi KIOHaIbHO-celekTuBHOr0o mMmyHurera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnaniurenbHble OTBETHI OPraHu3MOB. POk BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Paszgpaxkxumocts U peryisiuus y  OpraHusmoB. Pasnpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pazgpaxumocts u  perymsuusa y
pacteHuid. POCTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHasg cucrema u pedaekropHas perysiuus y >XUBOTHBIX. HepBHas
CHUCTEMA U €€ OTHEIbl. JBOJIIOIMOHHOE YCIIOKHEHUE CTPOEHUSI HEPBHOM CHUCTEMBI
y XKHUBOTHbIX. OTAENBl TOJOBHOIO MO3ra MO3BOHOYHBIX XKUBOTHBIX. Peduekc u
pednexTopHas ayra. be3ycnoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanpHas perynsiuus M SHAOKPHUHHAs CUCTEMA JKUBOTHBIX M YEJIOBEKA.
JKenespl SHOOKPMHHOW CUCTEMBI M HX TOPMOHBI. JIeHCTBME TOPMOHOB.
B3auMocCBs3p HEpBHOW U DSHIOKPUHHOW cucTteM. [ umoramamo-rumnoduszapHas
cUCTEMA.

JleMoOHCTpanun

[Toptper: U. II. ITaBnos.

Tabmuupbr u cxembl: «OIHOKIETOYHBIE BOAOPOCTN», «MHOTOKIETOUHBIE
Bojopocnny», «bakrepum», «lIpocreiimmne», «Opranbl LBETKOBBIX PACTCHHI,
«CucreMbl  OpPraHOB  IO3BOHOYHBIX JKMBOTHBIX», «BHYyTpeHHee CTpOEeHHE
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBbie cucteMbl», «CTpoeHue cTelss»,
«CTpoeHre JINCTOBOM IUIACTUHKM», «TKaHM >KUBOTHBIX», «CKEIEeT YelnoBeKay,
«IInmeBapurenpbHass  cucrteMa», «KpoBeHocHas cucrema», «JlpixarenpHas
CUCTEMAY, «HepBHas CHUCTEMAY, «Koxay, «MBpI11eyHas CHCTEMAY,
«BpraenurenbHas cucTeMa», «IJHIOKpUHHAs cHCTEMa», «CTpOEHME MBILILBD),
«AmmyHHUTET, «Kumeunononoctueiey, «CxemMa  NUTaHUS  PACTEHUIN»,
«KpoBeHOCHBIE ~ CHUCTEMBI ITO3BOHOYHBIX IKUBOTHBIX», «CTpoeHHE THIPB»,
«CtpoeHue minaHapumn», «BHyTpeHHee CcTpoeHue n0XKAEeBOro 4depBs», «HepBHas
cucrema pboido», «HepBHas cucrema nArymkun», «HepBHas  cucrema
npecMblkaromuxcs»,  «HepBHas — cucrema  nmuny, «HepBHas — cucrema
MIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.



OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpENnapaThl OJHOKIETOYHBIX
OpraHW3MOB, MHUKPOIIPENapaThl TKAHEH, PAKOBHMHBI MOJUIFOCKOB, KOJUICKIIUU
HAaCEKOMBIX, WIJIOKOXKHMX, UBbIC JK3EMIUISIpbl KOMHATHBIX pacTeHUid, repOapuu
pacTeHWil pa3HbIX OTAEJIOB, BIIAXKHBIE NpEnapaTbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJOBEKa,
o0opyZ0BaHUE AJI IEMOHCTPALIMKY MTOYBEHHOI'O U BO3AYIITHOTO MUTAHUSI PACTCHHU,
pacieruieHus Kpaxmania U 0eIKoB MoJ AecTBUEM (pepMEeHTOB, 000PyAOBaHUE IS
JIEMOHCTPALUK OMBITOB MO U3MEPEHUIO KU3HEHHOW €MKOCTH JIErKUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHue TKaHel pacTeHUIN.

JlaGoparopHasi pabora «/3ydyeHue TKaHEeN )KUBOTHBIX).

JlabopaTopHnasi padora «/3ydeHue opraHoB IBETKOBOT'O PACTEHUS.

Tema 10. Pa3mHo:keHue ¥ pa3BuTHE OPraHU3MOB

dopMbl pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIOYasi BET€TaTUBHOE) U
nojoBoe. Buubl  0ecrnoioro  pa3MHOXKEHHUS: TOYKOBAHUE, CHOPYIIALUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3zmHoxkenue. I[lonoBbie KIeTKH, Wiau ramersl. Meiio3. Craauu
Mmeiio3a. [loBenenne xpomocoM B mero3e. Kpoccunrosep. buosornueckuii cMbici
M€i03a M TMOJOBOro mpouecca. Meilo3 U ero Mecto B KU3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y suBOTHbIX. [10JI0BBIE JKeENE3bL.
OO0pa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OnnofoTBOpeHHEe U AMOpPHUOHATBLHOE pa3BUTHUE JKUBOTHBIX. CrmocoOsbl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHUOIIOTHS — HAayKa
O pPa3BUTUU OPTaHU3MOB. Mopgoeene3 — 00Ha u3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenoe u mooenu mopgoceneza. Craguu >MOpUOTEHE3a
KUBOTHBIX (Ha npumepe Jsarymku). [Ipobnenwe. Tumbl  apoGieHus.
Jlemepmunuposannoe u HedepmuHuposeannoe Opobnenue. bnacmyna, munol
onacmyn. OcoOCHHOCTH NPOOJICHHS MIICKOMUTAIONMIUX. 3apOJIBIIIEBhIC JTUCTKU
(ractpynsuus). 3akiaika OpraHOB M TKaHEHN W3 3apObIIIEBBIX TUCTKOB. B3anmHoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbliia (dMOpUOHAIbHAS WHIYKIIHS).
3akyanka TUlaHA CTPOCHUS JKUBOTHOTO KAaK  pe3yJdbTaT HMEPapXUUECKHUX
B3aMMOJICUCTBUI TEHOB. BrnusHue Ha 3MOpUOHATBHOE pPAa3BUTHE PA3IAYHBIX
(haKTOpPOB OKpYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonaneHeli mepuon. Ilpsimoe u
HempsiMoe pa3BuTue. PaszBute ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MTO3BOHOYHBIX JKUBOTHBIX. DBHOJIOTMUECKOE 3HAYEHUE MPSMOrO U HENPSMOIO



pa3BUTHSI, UX PACIPOCTPAHEHUE B NPHUPOAE. THUMBI pOCTa KUBOTHBIX. PaKTOPHI
PEryJIAlU POCTa KUBOTHBIX U yenoBeka. CTauu MOCTAIMOPUOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leproibl oHTOreHes3a yenoeka. CTapeHue U CMEPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasmHoxenne u pasButue pactenuit. ['ameroput u cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacteHuid. OOpa3oBaHue crop B Mpolecce Menosa.
['amerorene3 y pacteHuid. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. [[BoitHOE OIJI0IOTBOPEHHE Y LIBETKOBBIX pacTeHui. OOpa3zoBaHue U
Pa3BUTUE CEMEHU.

MexaHu3Mbl perysiiui OHTOT€HE3a Y PACTECHUN U )KUBOTHBIX.

JleMoHCTpanun

[Toptpetsi: C. I'. HaBamun, X. [lInemaH.

Tabnmuupl 1 cxembl: «BereratuBHOe pasmHOkeHUE», «Tumbl Oecrnonaoro
pa3sMHOXeHUsA», «Pa3MHOXEHUE XJIAMUIOMOHAbDY, «Pa3MHOXEHHUE 3BIJICHBD,
«Pa3zmHOXeHue runpe», «Meino3», «Xpomocomel», «l'ametorenesy, «CtpoeHue
AMUEKIETKH U criepMaTo3onna»n, «OCHOBHbIE CTaauud OHTOreHe3a», «llpsamoe u
HENpsAMOE pa3BuTue», «Pa3BuTme Maiickoro xyka», «Pa3ButHe capaHum»,
«Pa3zButne marymku», «/[BOMHOE OIUIOJOTBOPEHUE Y LBETKOBBIX PACTEHHI,
«CTpoeHune ceMsH OJHOJOJbHBIX W JBYJIOJBHBIX PACTEHUI», «KU3HEHHBIN IUKII
MOPCKOM  KamyCTbD», <«OKUM3HEHHBIM LHMKIT MXa», <« KHU3HEHHBIA  IUKI
MManoOPOTHHUKAY, « JKU3HEHHBIN ITUKIT COCHBIY.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIpenaparbl SUIECKICTOK |
CIIEpMAaTO30U10B, MOJENb «L MK pa3BUTHS JISTYIIKW.

JlaGoparopHas padora «/3ydeHrne CTpOCHUS MOJOBBIX KJIETOK HA TOTOBBIX
MHUKponpenaparax».

IIpakTnueckas padora «BbisiBIEHHE NPHU3HAKOB CXOJCTBA 3apOJIbIIIECH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass pabora «CTpoeHHE OpPraHOB Pa3MHOKEHUSA BBICHIUX
paCTEHUIN.

Tema 11. I'eHeTuka — Hayka 0 HACJEACTBEHHOCTH M H3MEHYHMBOCTH
OPraHNu3MoB

Hctopust cTaHOBIEHUS M pPa3BUTUS TEHETUKM Kak Hayku. PaGotsr I
Mengens, I'. ne ®@puza, T. Moprana. Poib 0T€4EeCTBEHHBIX YUYEHBIX B pPa3BUTHU
renetuku. Padorer H. K. KonmenioBa, H. 1. BaBunona, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®umumuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHBIEC TEHETUYECKHUE MOHSATUS U CUMBOJIBL. | OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTEPHATUBHBIC IPU3HAKH, JTOMUHAHTHBIM M PELIECCUBHBIN
MPU3HAK, TOMO3UTOTA, T€TEPO3UTOTA, YUCTAS JTUHUS, THOPUIBI, TCHOTHII, (DEHOTHIL.



OCHOBHBIE =~ METOAbl ~ T€HETUKHU:  THOPUAOIOTMYECKHM,  IUTOJIOTHYECKHH,
MOJIEKYJIIPHO-TEHETUYECKHI.

JdemMoHcTpauuu

[Toptpersr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Komsnos, H. U.
BasunoB, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®unmunuenko, H. B.
TumodeeB-PecoBckuti.

Tabnuibl v cxeMbl: «MeTobl TeHETHUKNY, «CXEeMbI CKPEIIUBaAHUSD.

JlabopaTopuasi pa6ora «Jlpozoduna Kak OOBEKT TEHETHUYECKHUX

VCCIIETOBAHUIY.
Tema 12. 3akoHOMEPHOCTH HAC/IEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii  3akoH Menaens — 3aKoH

eAMHO00pa3usi ruOpUI0B nepBoro nokojeHus. [Ipasuno qomuHupoBanus. Bropoit
3aKOH MeHaens — 3aKOH pacUIeIuieHusT NPU3HAKOB. L{uTOnornueckue OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UoTe3a YUCTOTHI raMeT.

AHanm3upyroniee ckpemubanue. 1 IpoMeKyTOUHbIN XapaKkTep HACIEAOBAHUS.
Pacmerienre npu3HakoB NPy HETIOJIHOM JOMUHUPOBAHKH.

JurubpugHoe ckpemuBanue. Tpetuit 3akoH MeHens — 3aKOH He3aBUCUMOTO
HAcJelIOBaHMS  NpU3HAaKoB.  L[luTonorMueckue  OCHOBBI  JAUTHOPHUIHOTO
CKpPELIMBaHHSI.

Cuerniennoe HacienoBanue npusHakoB. Paboter T. Moprana. CuernieHHOe
HACJICIOBAHUE TI'E€HOB, HAPYIICHUE CLEIUIEHUS MEXAy TreHaMHu. XPOMOCOMHAas
TEOPUs HACIECACTBEHHOCTH.

['eneTuka nosia. XpoMOCOMHBIN MEXAaHU3M ONPEACIICHUS NT0J1a. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN M reTeporameTHbIid moji. ['eHeTnueckas
CTPYKTYpa IIOJIOBBIX XpoMOcoM. HacnenoBanue nmprusHakoB, CLENJIEHHBIX C ITOJIOM.

I'enorun xak uenoctHas cucreMa. [inenoTponuss — MHOKECTBEHHOE JICUCTBUE
reHa. MHOXECTBEHHbI aJienu3M. B3anMoIeicTBUE HEaUICNIbHBIX TE€HOB.
KommiementaprocTs. Onucras. [lomumepusi.

['eHeTMYECKMI KOHTPOJIb PA3BUTHSI PACTEHHUM, XKUBOTHBIX M YEJIOBEKa, a
Takke (U3NOIOTUYECKUX TIPOIIECCOB, TOBEACHUS W KOTHUTHUBHBIX (PYHKIIMM.
['eneTrueckre MEXaHU3Mbl CUMOMOrEHE3a, MEXaHU3Mbl B3aUMOJIEUCTBUS «XO3UH
— Tapa3uT» U «XO3IMH — MHUKPOOMOM». ['eHeTWdyeckue acmeKThl KOHTPOJS |
W3MEHEHUS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JlemoHCTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabnuub! u cxembl: «llepBblii 1 BTOpoii 3akoHbl Menaens», « Tpetnii 3akoH
Menaens», «AHamusupyromiee ckpemuBaHue», «HemomHoe nomMuHHUpOBaHUEY,
«CrieruieHHOe  HACJIEJIOBaHWE TIPU3HAKOB Yy JApo30odwmib», «['eHeTnka momnay,



«Kapuotun denoBeka», «Kapuotun apozodunsy, «Kapuotunm nruib,
«MHOXXECTBEHHBIN aJIeNIn3My, «B3aumMoiericTBHUE I'eHOBY.

O6opynoBaHue: MoOJeNb JUIsl JIGMOHCTPAIlMM 3aKOHOB  €IMHOOOpa3usl
rUOpUJIOB TIEPBOTO TIOKOJICHUS M PacHICIUICHUS NPHU3HAKOB, MOJEIb s
JIEMOHCTpAllMM 3aKOHA HE3aBUCHMOTO HACJEIOBAHUSA NPU3HAKOB, MOJECIb IS
JIEMOHCTpAllMM CILEIJICHHOTO HACJIEIOBAaHUSI MPU3HAKOB, CBETOBOM MHMKPOCKOIL,
MUKpompenapar: «J[po3odunay.

IlpakTnueckass padora «M3yueHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUSA Y TPO30(DHUITBD».

IIpakTnueckass  paGora  «/3ydyeHue  pe3ydbTaTOB  JUTHOPHUIHOTO
CKpEIIUBaHUA Yy APO30(PUIB».

Tema 13. 3akoHOMEpPHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHoTHMNAa W cpeabl npu  dopmupoBaHuu (peHoTHNA.
N3MeHYnBOCTh TpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIC NMPU3HAKU. Bujbl
W3MEHUMBOCTH: HEHACJICACTBCHHAS M HACJICJCTBCHHASI.

Mopaudukanuonnass u3MeHYuBOCTb. Posb  cpeabl B (popMHpoBaHUU
MOAM(PUKALMOHHON KM3MeHYnBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psa u BapuanvoHHas kpuBas (B. HMoranncen). CpolicTBa MOIu(DUKAITMOHHOU
W3MEHYHUBOCTH.

['enoTunuueckas n3mMeHUYNBOCTL. CBONMCTBA T€HOTHUITMUECKON M3MEHUMBOCTH.
Buapl reHOTUNTNYECKOM M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallMOHHAS.

KomOuHaTuBHas M3MEHYMBOCTH. Meii03 M MOJIOBOM TMpOIECC — OCHOBA
KOMOWHATUBHON N3MEHUYUBOCTH. POJIL KOMOMHATUBHON N3MEHUYMBOCTH B CO3IaHUHN
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejiesiax OJTHOr0 BUA.

MyTanmonHass W3MEHYMBOCTh. BuIbl MyTauuii: TEHHbBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUUPOBAHHbICE MyTalMHh. SnepHbIe ©
nuToIIa3MaTuyeckue myranuu. CoMaTHdecKue M MoJioBble MyTauuu. [IpuduHbI
BO3HUKHOBEHUsS MyTalnuid. MyTareHel W WX BJIWSHUE Ha OPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOIO Mpolecca. 3aKOH TOMOJOTHMYECKUX pPSIIOB B
HacnencTBeHHo m3meHunBocth (H.M. BaBuioB). BHesigepHass U3MEHUMBOCTh U
HACJICACTBCHHOCTb.

dnueenemuxa U INUSEHOMUKA, POb INUSCHEMUYEeCKUX Gaxmopos 6
HACNe008aHUU U UBMEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOB Y OP2SAHUIMOS.

JdemMmoHCTpanuu

[Toptpersr: I'. ne ®pu3s, B. Uoranucen, H. 1. BaBuios.

Tabmuupl u  cxeMbl: «Bumbl  u3MmeHuMBoCTH», «MoaudukaoHHas
W3MEHYHUBOCTDY, «KomOuHaTuBHas W3MEHYHUBOCTDY, «Meiio3y,
«OmnogoTBopeHuey, «I'eHeTnyeckre 3a00IeBaHMs YeI0BEKay», « BUIbI MyTaImii.



O6opynoBaHue: XMBbIE U TepOapHble SK3EMIUISPbl KOMHATHBIX PACTEHUH,
pucyHku (potorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlaGopaTopHas padora «HccnenoBanune 3aKOHOMEPHOCTEMN
MOAU(PUKAIIMOHHON U3MEHUYMUBOCTU. [locTpoeHue BapuanMOHHOTO psjna U
BAPUALIMOHHOW KPUBO».

IIpakTuyeckas padora «Myrtauun y Jpo3oduisl (Ha TOTOBBIX
MUKpOTIpenaparax)y.

Tema 14. I'eneTnka YesioBeka

Kapuorun uyenoeka. MexayHapoaHas IporpamMMa HCCIENOBAaHHUS T€HOMaA
yenoBeka. MeToabl  M3y4YEeHUs ~ TEHETMKM  YEJIOBEKAa:  T'€HEAIOTMYECKUU,
OJIM3HEIIOBBIH, LUTOT€HETUYECKUH, MOIYJISIHUOHHO-CTaTUCTUUECKUM,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE OIIPENEIICHUE TEHOTHIIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[1I[P-ananu3a. HacineacTBeHHble 3a00yi€BaHUs YelIOBeKa. [ eHHbIE 1 XPOMOCOMHBIE
Oone3HH uyenoBeKa. boe3HW ¢ HaACIEICTBEHHOW MPEeApacoioKEHHOCTHIO.
3HaYeHUEe MEAUIMHCKON T€HETUKU B MPEAOTBPAIICHUN U JICUEHHH T€HETUYECKUX
3a0o0yieBaHUN 4YenoBeka. MeIuKO-TeHEeTHUeCKOe KOHCYJIbTHpoBaHUe. CTBOJIOBBIC
KJIETKHU. [[OHSATHE «TE€HETHYECKOro rpy3a». DTUYECKUE ACTEKThl MCCIIEIOBAHUN B
00J1acTU peJaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckre (akTOpbl TOBBIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bu3YecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpysKaroliel cpennl. ['eHeTnueckas
MPEIPACTIOIOKEHHOCTD YEIIOBEKA K MATOJIOTHSM.

JleMoOHCTpanun

Tabnuuel U cxembl: «Kapuotun uenoBekay, «MeToabl U3ydeHUs] TEHETUKHU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIIOBEKay.

IIpakTnueckas padora «CocTaBiaeHUE U aHATIU3 POIOCIOBHOMY.

Tema 15. Cesiekuusi OpraHu3MoB

JloMecTukanust W CeNEeKUMs. 3apOXKIACHUE CEJICKIMU W JOMECTHKAILUU.
VYuenne H. W. BaBumoBa o IleHTpax NpoOUCXOXKACHUS ¢ MHOTro0Opasus
KYJBTYPHBIX pacTeHUil. PoJib cenekuuu B CO3JaHUM COPTOB PACTEHUM U IOPOJ
xuBoTHbBIX. CopT, mnopoaa, MmITaMM. 3aKOH TOMOJOTMYECKUX pPAIOB B
HaciaeACTBeHHOM wu3MeHuuBoctu H. WM. BaBunoBa, ero 3HaueHue s
CEJICKIIMOHHOM pabOThI.

Metonbl ceneKiMOHHOM padoThl. McKyccTBeHHBIM OTOOp: MacCOBBIM U
VIH/INBU1Y aJIbHBIM. DTarsl KOMOMHAIIMOHHON CCJICKIIUHU. HUcnsiTanue
MPOU3BOAMTENICH MO TOTOMCTBY. OTOOpP TO TEHOTHMY C TOMOIIBIO OICHKU
(dbeHoTuna NOTOMCTBA U OTOOP MO FeHOTHUITY ¢ moMolIkio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ]  CEJIEKUMOHHOM  paboThlI.
PannanmoHHblil 1 XUMUYECKUI MyTareHe3 Kak UCTOYHUK MYTAIMH Y KyJIbTYPHBIX



dbopm opranusmoB. lcrnosb30BaHME TEHOMHOTO PEIAKTUPOBAHMS M METOJOB
pexomOunanTHbIX JJHK mi1st momydenust ucxoqHoro Matepuana ajisi CEJIEKIHH.

[lomyuenue MOJINTUIOUOB. BnyTtpuBnnosas ruOpUAU3aLIHSL.
bmu3koponcTBEHHOE — CKpellMBaHWe, WM UMHOpuauHr.  HepoactBeHHoe
CKpelIMBaHue, Wid ayTopuauHr. ['erepo3uc u ero mnpuyuHbl. Mcnonb3zoBaHue
rerepo3uca B ceneknuu. OtnanénHas rubpuaunzanus. [Ipeogonenue Oecruionus
MEXBUJIOBBIX THOPUIOB. JIOCTHIKEHHUS CENEKIIMU PACTEHUIN U KUBOTHBIX. «3enéHast
DesoNoYUsLY.

CoxpaHEeHHE U W3YyYEHUE I'EHETUYECKHUX PECYpCOB KYJIBTYPHBIX PACTEHUU W
UX JUKHX pOAMYEd i1 CO3JaHUsl HOBBIX COPTOB W THOpHUIOB
CEJIbCKOXO3SIICTBEHHBIX ~ KYJNbTYp. M3yuenue, coxpanenue u  ynpasieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEEHHBIX U NPOMBLCAOBBIX HCUBOMHBLX
8 Yeax VIVUUeHUs. CYUecmeyouux U CO30anUsi HOBbIX NOPOO, JIUHUL U KPOCCO8, 8
MoM 4Hucie ¢ NpUMEHEeHUEeM COBPEMEHHbIX MemO008 HAYUYHbIX UCCAe008AHUL,
nepeodogvix uoell U nepcnekKmuHbIX MexHOoN0Ul.

JleMoHCTpanun

[Toptpersi: H. 1. Basunos, . B. Muuypun, I'. JI. Kapneuenko, II. IL
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuubl U cxembl: «LIeHTpbI TPOUCXOKIEHUS U MHOTO00pa3usl KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKUX PSAJOB B HACIEACTBEHHON HM3MEHUYHUBOCTHY,
«Mertonpl cenekumny, «Otaanénnas rudpuanzanusy, «MyTtareses».

JlaGoparopHasi padora «/3ydeHne cCOpTOB KyJIbTYPHBIX PACTEHHUI U TTOPOJ
JOMAIIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yyeHne METO0B CEICKIIUU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHU».

IkcKkypeusi «OCHOBHBIE METOJIbI U JOCTHMIKEHHUS CEJIEKIMU PAcTeHUH Hu
YKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCHBITATENBHBIM YyYacCTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpaTOPHIO
arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo0rus M CHHTeTHYeCKasi OMOJIOTUS

OOBeKThI, UCMHOJb3yeMble B OHMOTEXHOJIOIMH, — KIJIETOUYHbIE M TKaHEBbIE
KYJBTYPBI, MUKPOOPTraHU3MBI, ux XapaKTEepUCTHKA. TpaguuuoHHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHrne, TMOMyYeHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOJEeNHe. Mukpoouonoruyeckuii cuHre3. OOBEKTbl MHUKPOOMOJIOTHUYECKHX
texHonorui. [IpousBoacTBo Genka, aMUHOKUCIOT M BATAMHHOB.

Co3nlaHre TEeXHOJOTMi M MHCTPYMEHTOB LEJIEHANPABICHHOIO U3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJIbIO MOJyYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUAOIIHUeCs B MPUPOie OMOCUHTETHYECKHUE MYTH.



Kinerounasa unxkeHepus. MeTonpl KyJIbTypbl KIETOK M TKaHEW PACTEHUH H
KUBOTHbIX. Kpuobanku. ComaTtnueckas ruOpuau3anus ¢  COMATHYECKHI
sMOpuorene3. lcnonb3oBaHue TramiouoB B CENEKIHUU pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumei. Vcnonvzosanue MOHOKIOHANbHBIX U NOJUKIOHAIbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKIIETOK U KIOHUPOBAHUE KUBOTHBIX. METON TPaHCIIAHTALHUH S/I€p KIIETOK.
Texnonozuu 0300po6enus, KYIbMUGUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CENbCKOXO3AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W Te€HHas HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€HAa U
koHCTpyupoBanue pekomouHantHeiX [IHK. Cozodanue mpanceennvix opeanuzmos.
JIOCTH)KEHHsT W IEPCHEKTHBBI  XPOMOCOMHOW W TE€HHOW  MHKEHEPHH.
DKOJIOrM4eCKHe U ITUUECKHUE TPOOIIEMbl T€HHOW HHKEHEPUU.

Menuuunckue ouorexHonoruu. [loctrenoMuas nugposas meaununa. [THP-
JMarHocTuka. MeTa0oJIOMHBIA aHalIu3, TEeHOIEHTPUYECKUIN aHalu3 MpoTeoMa
YeJIOBEeKa JUIsl OLIEHKM COCTOSIHUSL €ro 370poBbdA. VCHONb30BaHHME CTBOJIOBBIX
kietok. TapretHas Tepanusi paka. 3D-OuommxkeHepus st pa3pabOTKH
byHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3JaHHUS KOMILIEKCHBIX
TKaHEW COYETAaHMEM TEXHOJIOTUH TPEXMEPHOTO OMONMpUHTHUHTra U ckaddonauHra
JUTSL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3naHne BEKTOPHBIX BakIMH C LENbi0 0OecreyeHus: KOMOMHHPOBAHHON
3amuThl OT Bo3Oyauteneit OPBU, ycTaHoBieHHE MOJEKYJISIPHBIX MEXaHHU3MOB
dbynkuuonupoanusi PHK-conepkamux BUpYCOB, BBI3BIBAIOIIMX OCO0O OIACHBIE
3a00J1eBaHUS YEJIOBEKA U )KUBOTHBIX.

JleMoOHCTpanun

Tabnuib! 1 cxembl: «Vcnosb30BaHE MUKPOOPTAHU3MOB B TPOMBITINIECHHOM
MIPOU3BOACTBEY, «KieTouHas nHxkeHepus», «I eHHast HHXKEHEPUs».

JlaGopaTopHnasi padora «3yueHne 00beKTOB OMOTEXHOJIOTUI.

IIpakTuyeckas padora «IlonyueHrne MOJIOUYHOKUCIBIX IPOAYKTOBY.

JKckypeusi  «bUOTEXHOJOTHUST — BaKHEWIAs MPOU3BOJUTENbHAS —CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE TPOU3BOACTRO)».

11 KJIACC

Tema 1. 3apoxkaenue W pa3BuUTHE IBOJIOUMOHHBIX NpeACTABJEHUI B
onosiorumn

OpomonmonHas Teopust Y. JlapBuna. IIpeAnochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JKu3Hb U Hay4dHas nesTenbHocTh Y. JlapBuHa.

JIBrKy1ye cuitbl 3BOIOLMH BUAOB 0 Y. /lapBuHy (BBICOKast HHTEHCUBHOCTb
Pa3MHOXKEHHS  OpPraHM3MOB, HAcIEACTBEHHAas HW3MEHYMBOCTb, Oopbba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).



Odopmnenue cunTeTnueckot Teopun HBomtonnu (CTD). HeltpanbHas
Teopusi dBomtonuu. CoBpeMeHHas SBOJNIONHMOHHAS  Ouoyorvsa. 3HaueHHUE
ABOJIIOIIMOHHON T€OpUHU B POPMUPOBAHNYU €CTECTBEHHO-HAYYHOU KaPTUHBI MUpAa.

JdemMoHcTpauuu

[Toptpets: Apuctorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosbe, Y. apsun, C. C. UerBepuxos, W. 1. IlImansraysen, x. Xongenn, . K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBod mpuponsl (mo K. Jlunuero)y,
«Jlectoumia xuBbBIX cymectB (o Jlamapky)», «Mexanusm ¢GopMuUpOBaHUs
MPUCIIOCOOJICHU y pacTeHud U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectus Y. Japsunay, «Haxoaku Y. Jlapsunay, «Dopmbl 60psObI
3a cymectBoBanue», «llopoasl romy6eit», «MHoroobpasue KylbTYpHBIX (GopM
KanycTbl», «[lopoabl TOMalIHUX )XKUBOTHBIX», «CxeMa 00pa3oBaHusi HOBBIX BUJIOB
(mo Y. HapBuny)», «Cxema COOTHONIICHUS JBIKYIIUX CHJI HBOJIIOIUNY,
«OCHOBHBIE MOJIOKEHUSI CHHTETUYECKON TEOPUU SBOTIOLIAN.

Tema 2. MUKpPO3IBOJIIOLHSA U €€ Pe3yJIbTaThI

[Tommynsinusa Kak 3J€MEHTAapHAasl €aUHULIA 3BOMIOUUA. COBPEMEHHBIE METOIBI
OIICHKM T'E€HETUYECKOTO Pa3HOo0Opa3us W CTPYKTypbl nonyiainuil. M3meHeHue
reHooHJa TOMyJISUMU KAaK DJIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeTuyeckoro paBHoBecus k. Xapau, B. Baitnoepra.

OnemenTapHbie (AKTOpPHI (IBWKYIIME CHUJIBI) SBOJIONWUA. MyTallMOHHBIN
npouecc. KomOunatuBHas u3MeHUMBOCTh. Jlpelid TreHOB —  ciy4aiiHbIe
HEHAMpABJICHHbIE M3MEHEHHUSI 4YacToT ajulenedl B momyssauusx. Oddekt
OCHOBartesl. JIpgpexm Oymwuiiounozco eopaviuwika. CHuUdCeHUe 2eHemu4ecKko2o
pasznoobpasus: npuuunsl u cieocmeus. Ilposenenue s¢hgpexma Opetigpa 2enos 6
bonvuux u  manvlx  nonyaayusx. Mwurpanun.  M3onsums  TOMyJISITU:
reorpaduyeckas (mpocTpaHCTBEHHAs), Orogornyeckas (penpoyKTUBHAS).

EctecTBeHHbII 0TOOp — HampaBisitouii  ¢gakrop 3Bojouun. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBIXKYIIMMA, CTAaOWIM3UPYIOIIMHA,  pa3pbIBalOLIUN
(mm3pyntuBHbii). [lomoBoit oTOOp. BO3HWKHOBEHHE W HIBOMIOIUS COIUATBLHOTO
MOBEJICHUSI )KUBOTHBIX.

[IpucnocoOeHHOCTh  OpraHU3MOB  KaK  pe3yjibTaT  MHUKPOIBOJIOLHUU.
Bo3HukHOBeHHE — mpucnocOoOJeHUudM y  opraHu3MoB.  ApoMopdo3bl U
uanoanantauuu. [Tpumepsl npucnocobsieHnit y opranu3smMoB: MOp(hOIOrH4YecKue,
dbusznonornyeckue, - OMOXMMHUYECKHE,  TOBeAeHYecKne.  OTHOCHTENIBHOCTh
IPUCIIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xputepunm u CTpyKTypa. BuumooOpazoBaHue Kak pe3yJibTaT
MUKpOdBOMIOIMHU. M3onsiius — kimoueBod (daktop BupooOpazoBanus. Ilytu u
CIIOCOOBI BHJ1000pa30BaAHMUS: aJIONaTPUYECKOe (reorpaduyeckoe),



CUMIIATPUUECKOoe  (IKOJOTUYECKOE), «MTHOBEHHOE (monumIon IU3aIus,
rubpuanzanys). JJIMTenbHOCTh BOTIOIMOHHBIX MTPOIIECCOB.

MexaHu3Mbl OpMUPOBAHUS OMOJOTUYECKOTO PA3HOOOpa3Hsl.

Ponp  3BOdIOIMOHHON  OHOJOrMM B pa3paboTKe Hay4HBIX METOOB
coxpaHeHusi 6Mopa3zHo00pasusi. MUKPOIBOIIOLUS U KOIBOJIOLHUS MMAPA3UTOB U UX
X03s5ieB. MexaHu3mbl OPMUPOBAHUSL YCTOMUUBOCTU K aHTUOMOTHKAM M CIOCOOBI
OOpBLOBI C HEl.

JleMoHCTpanun

[Toptpetsl: C. C. YerBepukos, 2. Maiip.

Tabmumplt u cxembl: «MyTalMoHHass HW3MEHUYMBOCTHY, «[lomymsimonnas
CTPYKTypa BUAa», «Cxema nposiBieHus 3akoHa Xapau—BaitnOepra», «JIBmxkymue
CHJIBI 3BOJIIOIMMY, «DKOJOTHYECcKass M30JSLUs MOMYJSALHUA CEBAaHCKON (openny,
«['eorpapuueckas M307A0US  JHMCTBEHHULbI CHOUPCKOM M JIMCTBEHHUIIBI
naypckoiny, «IlomynsiiuoHHbIE BOJHBI YUCIEHHOCTH XUITHUKOB H JKEPTBY», «Cxema
NEHUCTBUS E€CTECTBEHHOTO 0TOOpa», «®DopMbl OOpHOBI 3a CYLIECTBOBAHHEY,
«MHaycTpualbHBIA MenaHn3M», «KuBble nckonaemsele», «lIokpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaronias OKpacka KUBOTHBIX»,
«Dusnonornueckre amantauun», «lIpucnocoOIeHHOCT, OpPraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kpurepun Buna», «Buasl-nBoiinukn», «CTpykTypa BUAa B
npuposie», «Crnocobsl BugooOpazoBaHus», «l'eorpaduueckoe BHUI000pa30BaHUE
TpEX BUIOB JAHABIIICH», «DKOJOTMYECKOE BHI000PA30BAHHE BHJIOB CHHHIIY,
«ITomunnouasl pacteHuit», «KamycTHO-peneuHblil THOpuI.

O6opynoBanue: repdbapun pacTeHUi, KOJUIEKIIUN HACEKOMBIX, Uydelia MTUIl |
3Bepeil ¢ MpuUMepaMu pa3IUYHBIX MPUCIIOCOOJICHUN, dYydesina NTUI[ U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHUW ONU3KUX BHUAOB, 00pa30BABIIMXCSA
Pa3TUYHBIMH CTIOCOOAMH.

JlaGopaTopnasi pabora «BbisiBIeHHEe HM3MEHUMBOCTH Yy 0COOEH OJHOTO
BUJIA.

Jlabopatopuass  padora  «lIpucmocobrenus  OpraHm3MOB U HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

JlaGopaTtopnasi paGora «CpaBHeHHE BHJOB 1O MOP(POJIOTHIECKOMY
KPUTEPUION.

Tema 3. Makpo3BoJIIOIUA U €€ pe3yJIbTAThI

Metonbl  u3ydeHHs MakpolsBosrouuu. [lameoHTONOrMYECKHE  METOJbI
u3ydyeHus oHBomouud. Ilepexomnbie ¢GopMbl U (UIOTEHETUYECKUE  PSAIIbI
OpPraHHU3MOB.

buoreorpaduyeckue mertonpl uzyudeHus sBosonuu. CpaBHeHue (Iopbl U
dbayHpl MaTepuKOB M OCTpOBOB. buoreorpaduueckne obOmactu 3emmau. Bumsi-
SHAEMUKHU U PEITUKTHIL.



DOMOpHOJIOTMYECKUE U CPaBHUTEIHLHO-MOP(HOIOTHYECKUE METO/bl U3yUYeHUs
IBOMIOLMHU. ['€HEeTMYeCKue MEXaHU3Mbl 3BOJIIOLIMM OHTOIE€HE3a W IOSBIICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PyauMentapubsle  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTHYECKUE  METOJIbl  M3YyYEHUS  HSBOJIOIUHU.
['omonoruunbie TeHbl. COBpEMEHHBIE METOJbl MOCTPOEHUS (HUIOTEHETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallUX ¥ 3BOJIIOLIMSI TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (TpaBwiia) dBOONUH. [Ipunyun cmenvt QyHKYuUL.
HeoOpatumocTs sBOMIONMK. AmanTuBHas paauanus. HepaBHOMEpHOCTH TEMIIOB
ABOJIIOLIHH.

JemMmoHCTpanuu

[Hoptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromep, 3. I'ekkensb.

Tabmunpl 1 cxembl: «DUITOTEHETHUECKUN s JIoMIaan», «ApPXEONTEPUKC,
«3Bepo3yObie  smepb»,  «Creronedane»y, — «Punnoputh»,  «CeMeHHBbIE
NanopoTHUKW», «buoreorpaduueckue 30HbI 3emin», «Jlpeiid KOHTUHEHTOBY,
«PemukTe»y, «HavanmpHble cTaguu 3SMOPHOHAIBHOTO PAa3BUTUSL T1O3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTHYHBIE ¥ AHAJOTMYHBIE OpraHe), «PyauMeHTBD»,
«ATaBU3MBI», «XPOMOCOMHBIE Ha0Ophl YEJIOBEKa W IIMMIMAaH3e», «l JaBHbIE
HaIpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

O0opynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAeMbIX OCTATKOB
OpPraHU3MOB, MYJISIDKH FOMOJIOTUYHBIX, aHAJIOTHYHBIX, PYJIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIMHA HACEKOMBIX.

Tema 4. Ilpoucxoxaenue U pa3BuTHe )KM3HU Ha 3eMile

HayuHble THUMOTE3bl TPOUCXOXKIEHUS KU3HM Ha 3emiie. AOWOreHe3 u
naHcnepMusi. JloHaydHble IPEICTaBICHUS O 3apOXKACHUU JKU3HU (KpEalnOHU3M).
['Mnore3a NOCTOSIHHOTO CaMO3apOXKICHUSI )KU3HU U €€ OIpoBepKeHre onbITaMu .
Penu, JI. Cnannanuanu, JI. [Tactepa. [Ipoucxosxaenue >kM3HU U aCTPOOUOJIOTHSI.

OcHoOBHBbIE ATanbl HEOPraHUYECKOU DBOJIIOLUH. [ImanerapHas
(reojoruueckas) SBOJMIONUA. XUMHYECKas dBOJIONUSA. AOHOTeHHBIH CHHTE3
opraHnyeckux BemecTB u3 Heoprannudeckux. OmbiTr C. Mumepa un I'. IOpm.
OO6pazoBanue mnoJuMepoB U3 MoHoMepoB. KoarnepatHas rumoreza A. M.
Onapuna, runore3a nepBuyHoro oyiasona Jlx. XomnaeitHa, reHeTUUECKasi TUIIOTe3a
I'. Ménnepa. Pubosumer (T. Uex) um rtumoresa «mupa PHK» V. T'unbGepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

HUcropus 3emnm u Meronpl €€ wu3ydeHus. MckomaeMble OpraHMYECKHE
octarku. ['eoxponHonoruss u e€ wmeroabl. OTHOcUTENbHAsT M aOCONIOTHAs
reoXpoHoJorus. I'eoxpoHoiornyeckas ImKaia: 30Hbl, 3pbl, IEPUO/IbI, STTOXH.



HavanpHble 3Tanbl opraHuyecko HBooUMH. [losiBIEHHE W HBONIOLHUA
NEPBBIX KJIETOK. DBOMIOUMA MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX 3KOCHUCTEM.
CoBpeMeHHbIE MUKPOOHbBIE OMOTIIEHKM KaK aHAJIOT MEPBBIX HA 3eMJjie COOOIIECTB.
CrpomaronuTtsl. [IpokaproTsl U 3yKapUOTHI.

[Tpoucxoxaenne sykapuoT (CUMOUOTeHEe3). DBOTIONNOHHOE MTPOUCXOKACHHE
BUpPYCOB. IIpoHMcXOoXkIeHME MHOTOKJIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYINI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICHIMX pacTeHud. OcHOBHBIE apoMop(ho3b
pacrennii. Bpixox pacrenmit Ha cymy. llosBieHME CHOpPOBBIX pAacTeHHM H
3aBoeBaHue uMHU cymu. CemeHHble pacTeHus. [IpoHcXoklIeHHe LBETKOBBIX
pacTeHui.

OCHOBHBIE 3Tallbl 3BOJIIOLMM KUBOTHOrO Mupa. OCHOBHbIE apoMOpP(oO3bl
XKUBOTHBIX. Bennckas (ayna. KemOpuiickuil B3pbIB — MOSIBIEHHE COBPEMEHHBIX
TumnoB. [lepBbie XOp0BbI€ KUBOTHBIE. JKU3HB B BOAE. DBOJIOLUUS MO3BOHOYHBIX.
[Ipoucxoxaenne ampuouii u pentwimil. [IpoucxoxaeHne MIEKOMUTAIONINX U
ntul. Ilpunnoun kimoueBoro apomopdosa. OcBoeHue Oecrno3BOHOYHBIMU U
MIO3BOHOYHBIMHU KUBOTHBIMH CYLIH.

Pasputne xu3HM Ha 3emiie MO 3paM M IEPHOJAM: apXeu, IMPOTEpPO30M,
najgeo3oi, Me3030i, KalWHO30il. OOmEas xapakTepUCTHKa KIMMara U
reoJIOrnYecKknx npoueccoB. llosiBieHne M pacuBeT XapaKTEPHBIX OpPraHU3MOB.
VYrineoOpa3zoBaHue: €0 yCIOBUS U BIMSIHUE Ha Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPaHUsI — KOJOTHYECKHE KPU3HUCHI Ipouwioro. I[IpuuuHsl u
CJIIEACTBUSA MAacCCOBBIX BbIMHpaHHil. COBPEMEHHBIM DKOJOTHYECKUU KPHU3HC, €TO
ocobenHoctu. [Ipobiema coxpanenus 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cuctema opraHudeckoro mupa. IlpuHuunel kiaccudukanmuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE ITPYIIIBI OPraHU3MOB.

JemMmoHCTpanuu

[Toptpetsr: @. Penu, JI. Cnamnanuanu, JI. ITactep, U. 1. Meunukos, A. W.
Omnapumn, Ix. Xonaeln, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxemsl: «Cxema onbita @. Penny, «Cxema ombita JI. ITactepa o
M3YUYEHHUIO CaMO3apokJeHus xu3Hu», «Cxema ombita C. Mumiepa, I'. FOpwu»,
«JTanpl  HEOPraHMYECKOW  HBOMIOLMW»,  «[ €OXpOHONOrMYecKas  IIKaJay,
«HauanpHble 3Tanbl OpraHUYecKoil 3BooUn», «CxeMa o0pa3oBaHus YKapHOT
nyTéM cumOuoreHesa», «CucreMa KuBOW mnpupoab», «CTpoeHUE BUpPYCay,
«Apomopo3el  pacTeHuit», «Punnoputh», «OIHOKIETOYHBIE BOJOPOCIHY,
«MHoroxkierounsle Bogopocin», «Mxu», «llanopotHukm», «l'oocemeHHbIe
pactenus», «Opranbl UBETKOBBIX pacTeHUi», «Cxema pa3BUTHUS IKUBOTHOTO
MUpPa», «ApoMOpdo3bl KUBOTHBIX», «lIpocTeitmmey, «KuieuyHomnonocTHeiey,
«Ilmockue YepBU», «YneHucToHorue, «PEIOEI, «3eMHOBOIHBICY,



«IIpecmbikaronmecs», «IItuupy», «Mnekonurarommue», «Pa3BuUTHE KHU3HU B
apXxeuckou spe», «Pa3BuTHe )KU3HU B MPOTEPO30MCKOMN 3pe», «Pa3BuTne Ku3HU B
MAJIE030MCKOM 3pe», «Pa3BuTHe XKU3HU B ME3030MCKOMN 3pey», «Pa3BUTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuu PACTCHHWM Pa3IWYHBIX OTAEIOB, KOJUICKIIHH
HAaCEKOMBIX, BIJIAKHBIEC IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUN
UTJIOKOKHMX, CKEJIEThl TO3BOHOYHBIX JKMBOTHBIX, 4yye€ja MTUI U 3BEpPEH,
KOJUIEKIIMM OKAMEHEJIOCTEM, IMOJIE3HBIX HMCKOMAEMbIX, MYJSIKH OpPraHUuYECKHUX
OCTaTKOB OPIaHU3MOB.

BupryanbHasa  Ja0oparopHas padora «MoaenupoBaHHE — OIIBITOB
Muiepa—tOpu 1o u3y4eHuto abMOT€HHOTO CHHTE3a OPraHUYECKUX COEAMHEHUN B
HNEPBUYHOM aTMochepe».

JlabopaTtopHass padora «/I3ydyeHHe W ONHMCAHME HMCKONAEMBIX OCTaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydyeHue OCOOCHHOCTEH CTPOEHUS PACTCHUI
Pa3HBIX OTAEIIOB).

IIpakTnyeckas padora «/3ydyeHne ocoOeHHOCTEN CTPOEHUS MO3BOHOYHBIX
YKAUBOTHBIX).

Tema 5. IlpoucxoxkaeHne 4eji0BeKa — AHTPONOTeHe3

Pa3znensl 1 3a1aum aHTPONOJIOrMU. METOIBI aHTPOITOJIOTHH.

CraHOBIEHUE TPEICTABICHUA O NPOUCXOXKICHUU YeEJIOBEKAa. PelnrunosHele
BO33peHus1. COBpEMEHHBIE HAYYHBIE TEOPHH.

Cx0acTBO yenoBeKa ¢ KUBOTHBIMU. CHCTEMATUYECKOE TOJIOKEHNUE YEIIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJNOBEKAa C  JKMBOTHBIMU:  CPAaBHHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHUOJIOTUUECKHE, (hU3H0JIOT0-OMOXUMHUYECKHE,
noBezeHueckue. OTIIMYNS YEeIOBEKa OT KUBOTHBIX. 1IpSIMOX0XKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra M BTOPOW CUTHAJIBHOMN
CUCTEMBI.

JBrokymue cuiibl ((pakTopbl) aHTpONOreHe3a: OMOJIOTUYECKUE, COLIMATIBHBIE.
CooTHolieHue OMOJOTMYECKUX U COLIMAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.

OCHOBHBIE CTaJMU AHTpOIOreHe3a. PaHHHME uenoBexkooOpasHble 00€3bsHBI
(IPOKOHCYJIBI) U PaHHUE MMOHTUIBI — OOIIHE MPEIKH YeJIOBEKOOOPa3HbIX 00€3bsH U
J0/1e. ABCTPAIONUTEKN — JBYHOTHE MPEIKH J0Jch. YeaoBeK yMenblid, MEPBBIE
M3TOTOBJIEHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIM BBIXOJ JIFOJIEU
3a  npenensl  Adpuku. YenmoBek reaenpOeprckuii —  OOImME  IpeIoK
HEaHIEPTaJIbCKOT0 YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YeloBeKk HeaHIAEPTalIbCKUM
KaK BUJ JIFOAEH XOJIOAHOTO KiauMarta. YenoBeK pa3yMHbIM COBPEMEHHOrO THIIA,
JIEHUCOBCKUM 4YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a mnpeaenamu Adpuku.
[TasieoreneTrka v nmajieOreHOMMKA.



DBOJIIOLIMST COBPEMEHHOTO ueJioBeKa. EcTecTBeHHBIM OTOOpP B MOMYJSLUAX
YyenoBeka. MyTarMoHHBIN Tporiecc M ToauMopdusM. [lomynsimoHHbIe BOJHBI,
npeiid reHoB, murpanus U «d(QQGeKkT ocHOBATENs» B MOMYJISAIUIX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckne pacel. Ilonatne o pace. bonbimme pacel: eBponeouaHas
(eBpaszmiickasi),  aBCTpaJlo-HETpoWJHAas  (SPKBaTOpUalbHAasl),  MOHTOJOUHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccerneHMsl 4yeJOoBEKa IO IIaHETE.
EnuHcTBO  dyenoBeueckux — pac. HayyHasg  HECOCTOSITENBHOCTh — pacu3Ma.
[IpucnocoONeHHOCTh YEeNOBEKa K pa3HbIM YCIOBHUSIM OKpYKarOLIEHd Cpeabl.
Brmusane rteorpaduueckoit cpeapl W apeiida TeHOB HA MOPQOJIOTHIO U
(bU3HOIOTHIO YeTIOBEKA.

MexauciuIuinHapable  MeToAasl B (u3uveckol  (OMOJIOrMYeCcKOi)
AHTPONOJIOTUM.  OBOJIOLMOHHAS ~ AHTPONOJIOTHS W IMAJICOAHTPONOJIOTHUS
YeJIOBEUECKUX MOMyJsUuid. bruocoluaibHble HCCIEIO0BAaHUS MPHUPOAbI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanun

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabnuibl U cxembl: «MeTobl aHTPOMOJIOTHIY, «[ 0JIOBHOM MO3T YenoBeKay,
«YenoBekooOpa3Hble 00€3bsHB), «CKeNeT YenoBeKa MW CKEJNeT UIMMIIaH3e,
«PynMMEHTHI U aTaBU3MBbIDY, «/IBHXKYIIHME CHUIIBI AHTPOIIOT€HE3a», « IBOITIOLHUOHHOE
JIpEBO  4ENOBEKa», «ABcTpamonutek», «YenoBek  ymenbli», «YHemoBek
MPAMOXOIAIIMNINY, «JleHncoBckuit yenoBek» «Heannepranbup», « KpoMaHbOHIIBDY,
«IIpenku yenoBekay», «ITanbl 3BOJIOLUHN YEIOBEKA», «Pacel uenoBekay.

OOopynoBaHue: MyJSDKM  OKAMEHENIOCTEH, MPEeIMETOB MaTepUalibHON
KyJIbTYphl ~TIPEAKOB 4YeloBeKa, penpoaykuuu (pororpadum) KapTUH C
MUDOTOTUYECKUMH W OHOJIEHCKUMH CIO)KETaMH TPOUCXOXKIACHUS UeJIOBEKa,
dboTorpaduu Hax0I0K UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEeKa, MOJIEIb
yepena 4ejloBeKa M ueperna IIMMIIaH3€, MOJENIb KHCTH 4YeJIOBE€Ka W KUCTH
HIMMITaH3€, MOJENH TOPCa MPEAKOB YEJIOBEKA.

JlabGopaTopnasi padora «l3yueHne ocoOOEHHOCTEW CTPOEHUS CKeJeTa
YEJI0BEKA, CBSA3AHHBIX C MPSIMOXOXKICHUEM.

IpakTnueckas padora «/3yueHne 3K0JIOrMYeCKUX aJanTaluid YETOBEKa.

Tema 6. Jxosorusi — Hayka 0 B3aMMOOTHOLIEHUSIX OPraHU3MOB U
HAJ0PraHM3MEHHbIX CHCTEM ¢ OKPY Karouei cpenoii

3apoxaeHre U pa3Butue 3kojoruu B Tpyaax A. I'ymGonpara, K. @. Pynbe,
H. A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. Cykauépa. Paznensl u 3agaun
sK0oJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HayKaMHU.



Metonbl sxonioruu. IloneBbie HaOMOAEHHS. DKCIEPUMEHTHI B HKOJIOTHU:
npupoiHbie W JabopatopHble. MonenupoBaHue B IKOJOTUH. MOHUTOPHHT
OKpY’KaIOUIEH Cpe/ibl: JIOKAIbHBIN, pETUOHATBHBIN U I100abHbIN.

3HaYeHUE OKOJIOTMYECKMX 3HAHUW JUIA  4YEJIOBEKa. JKOJOTHYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3€Hl YeNOBEYECTBA C MpUpoaoil. PopmupoBaHue
AKOJIOTHYECKOHN KYJIbTYpPbI U 3KOJIOTHUYECKOM IPAMOTHOCTH HACEJICHUSI.

JdemMoHcTpaumuu

[Toptpetsi: A. I'ymbonsar, K. @. Pynse, H. A. CeBepuos, J. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxeMbl: «Pa3gensl 3xonorun», «Metoasl skojiorumy, «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPeIbl».

JlabopaTopHas pabdora «M3yuenue METOJIOB DKOJIOTHYECKUX
UCCIIEIOBAHUIY.

Tema 7. OpranusMsbl U cpea 00UTAHUS

Okosorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Kinaccudpukanus
HKOJIOTUYECKUX (PaKTOPOB: aOMOTHUYECKHE, OMOTUYECKUE, aHTponoreHHble. O61ume
3aKOHOMEPHOCTH AEHCTBUS 3KO0JIOTMUecKuX (aktopos. IIpaBuno munumyma (K.
[npenrens, 0. JInOux). TonepaHTHOCTb. DBpHUOUOHTHBIE M CTEHOOWOHTHBIE
OpPTraHHU3MBI.

AbGuoTtnueckue ¢aktopel. CBeT Kak »dKojoruyeckuii Qakrop. [elicTtBue
pPa3HbIX YYaCTKOB COJIHEYHOT'O CHEKTpa Ha OPTaHU3Mbl. DKOJOTMYECKUE TPYMIIbI
pacTeHUN M JKUBOTHBIX IO OTHOIIEHHIO K cBeTy. CUTHaJIbHAas poOJib CBETA.
DoTONEPUOIU3M.

Temneparypa kak oskojormyeckuid Qaxrop. [elicTBue Ttemmeparypbl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPraHU3MBL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocth kak skojorumyeckuit (axrtop. Ilpucmocobnenuss pacTeHuid K
nojjiep>kaHuio BogHOro Oananca. Knaccudukanus pacTeHH MO OTHOIICHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAsl, Ha3€MHO-BO3JAYIIHAsA, MOYBEHHAs,
ryOMHHAs  TOJIMOYBEHHAs,  BHyTpuUOpraHusMeHHas.  DU3HKO-XUMHUYECKHE
0COOEHHOCTH cpen oOuTaHus opranu3MoB. IIpucrocoOneHuss OpraHu3MOB K
YKU3HU B Pa3HbIX CpeJiax.

buonornyeckue putmbl. BHemHue u BHyTpeHHHE pUTMBbL. CyTOYHBIE U
roauyuHbie pUTMbL. [IpucrnocoOJeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.

Kusznennsie Qopmbl opranu3zMoB. [loHsiTue o0 JKHU3HEHHOW (QopmMme.
Kusznenusie GopMbl pacTEHUIL: 1epEBbsl, KYCTAPHUKU, KyCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHbIE (OPMBI >KUBOTHBIX: THAPOOHOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckue (haxkTOopHI. Buner OMOTHYECKUX B3aNMO/ICHCTBUMN:
KOHKYPEHI[UsI, XUIIHUYECTBO, cUMOMO03 U ero gopmel. [lapazutusm, xoomepanus,
MYTyaln3M, KOMMEHCATU3M (KBapTUPAHTCTBO, HaxJieOHnuecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (TommYeckue, (Qopuyeckue, Gadpuueckue). 3HAUYCHUE
OMOTUYECKUX B3aMMOJCHCTBUU [IJIi CYIIECTBOBAaHUSI OPraHU3MOB B Cpelie
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYEHUS.

JleMoHCTpanun

Tabmuubr u cxembl: «OKojorudeckue (GaxkTopb», «CBETOBOM CHEKTPY,
«IDKOJOTUYECKNE TPYIIBI )KUBOTHBIX IO OTHOLIEHUIO K CBETY», «Te€mIOKpOBHBIE
JKUBOTHBIE», «XOJOJHOKPOBHBIE XUBOTHBIE», «DPU3HOJIOTMYECKUE aJalTalHUH
XKUBOTHBIX», «Cpenbl OOWUTaHUsA OpraHu3MoB», «bBHOJIOTMYECKHE PUTMBDY,
«KusneHnnole  ¢Gopmbl  pacTeHui», «KusHeHHble  (OPMBI  JKUBOTHBIX»,
«IDKocucTEMA MMPOKOIMCTBEHHOTO JIECa», « IKOCHCTEMA XBOMHOIO Jiecay, «Llenun
NUTaHUs, «XumHudectBoy, «llapazutuzm», «KoHkypeHius», «CumMOonos»,
«KoMmeHcanmzmy.

O6opynoBanue: repOapuud pacTeHUN U JKUBOTHBIX, MPUCHOCOOJEHHBIX K
BIUSHUIO PAa3IUYHBIX SKOJOTUYECKHX (PAKTOpPOB, TIepOapuu CBETONHOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHMI, CBETOJIOOUBBIC, TEHENIOOUBHIE U
TE€HEBBIHOC/IMBbIE KOMHATHBIE PACTEHUs, TepOapul U KOJUIEKIIMH TEIUIOI00OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, dyyena NTHULl U 3Bepel, repdapuu
pacTeHui, OTHOCIIIMXCA K TUrpoduTaM, Kcepoduram, mMe30(puTaM, KOMHATHBIC
pacTeHUs JaHHBIX TPy, KOJJIEKIUU XKUBOTHBIX, OOMTAIOIIMX B pa3HbIX Cpenax,
repbapuu M KOJUJIGKUIMU PACTEHMA M IKUBOTHBIX, OOJIafaloNIMX YepTaMu
IPUCIIOCOOIEHHOCTH K CE30HHBIM H3MEHEHHUSIM YCIOBUHM >KU3HHM, repOapuu U
KOJUIEKIIMM PACTEHHM M JKUBOTHBIX PA3JIMYHBIX XU3HEHHBIX (POPM, KOJUIEKUUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

JlaGopaTopHasi padora «BpIABICHHE NPHUCTIOCOOJICHUN OpPraHU3MOB K
BJIUSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJEHUM OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopnasi padora «AHATOMHUYECKHME OCOOCHHOCTHM pAacTEHUU U3
Pa3HbIX MECT OOMTaAHUS.

Tema 8. DxoJsiorusi BUA0B ¥ NOMYJISIIU A

DKOJIOTMYECKHE  XApPAKTEPUCTUKU  TOIMYJISIUU. [lonynsuusa  Kak
Oounonornyeckas cucrema. Poiab HEOJHOPOAHOCTU Cpeibl, PU3NUECKUX OapbepoB U
0COOEHHOCTEHM OMOJOruu BUAOB B (DOPMHUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYpbI
nonyisunid. OCHOBHBIE ITOKa3aTeNd MONYJSLHUHU. YUCIEHHOCTb, IUJIOTHOCTD,



BO3pACTHasi M TIOJIOBAsI CTPYKTYpa, POKIAAEMOCTb, MPUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTPALIUSL.

DKoyoruyeckass CTpykrypa nomyiasiuud. OUeHKa YHCICHHOCTH TOMYJIALINH.
JAvHamuka momynsiuuu U €€ peryisiiusa. buoTndecknid MOTEHLIMAN MOIYJIALUY.
MoaenupoBanvue TMHAMUKH TTONMysiiuu. KpuBble pocTa YMCIEHHOCTH MOIMYJISLIUU.
KpuBbie BbDKMBaHMS. Perynsius YUCIEHHOCTH MOMYJSIUNA: poib (HaKTOpPOB,
3aBUCSAIIMX M HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTHUECKUE CTpaTeruu BUIOB (I- U
K-cTparerun).

[Tonsitue 00 sKojormyeckod Humie Buaa. MecrooOutanue. MHoromepHas
Mozenb dkosormyeckon HumM Jx.M. XatumHcona. Pa3zMmepsl skosiormdeckon
Hui. [loTeHnmanpHas u peanu3oBaHHAs HUIIIH.

Bua kak cucrema nonynsuuid. Apeansl BUIOB. Buabl M HX KU3HEHHBIE
CTpaTEruu. JKOJOTUUYECKUE SKBUBAJIEHTHI.

3aKOHOMEpPHOCTH TMOBEJACHHUS M MUTpalUil >KUBOTHBIX. buosiornueckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JeMmoHCTpanuu

[Toptper: Jx. U. XaTunHCOH.

Tabmuubl W cXeMbl: «JKOJIOTHYECKUE XAPAKTEPUCTUKH  TOMYJISLUNY,
«IIpocTpancTBeHHass  CTpyKTypa mHomysnuw», «Bo3pacTHele  mupaMubl
nonysinun», «CKOpPOCTh  3aceleHus MOBEPXHOCTH  3€MJIM  Pa3JIUYHBIMU
opraHuzMammn», «Mojeib 3kosiornaeckor Humu . M. XaTunHcoHay.

O6opynoBanue: repOapu pacTeHU, KOJUIEKIIMH KUBOTHBIX.

JlabopaTtopnass  pabora  «lIpucnocoOneHus ceMssH  pacTeHUN K
PaCCEIICHUIOY.

Tema 9. JkoJi0rus co00MIECTB. IKOJIOTHYECKHE CUCTEMBI.

CooOmiectBa opraHu3MoB. buorieHo3 u ero crpykrypa. CBsizu Mexmy
OpraHu3MaMH B OHOLIEHO3E.

Dxocuctema kak oTkpbiTag cucteMa (A. Jx. Tencnum). OyHKUIMOHAIbHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYLEHThI, KOHCYMEHTBI, PEIYLICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue nenu u cetu. AOUOTHUECKHE OJIOKU
skocucteM. [1ouBsl 1 Wikl B 3kocucTeMax. KpyroBopoTt BEIIECTB U MOTOK 3HEPTUU
B 9KOCHUCTEME.

OcCHOBHBIE  TIOKa3aTeM  3KOCUCTEMBI. buomacca W OpOIyKLMS.
DKOJIOTUYECKHE MUPAMUIBI YUCEN, OMOMACCHI U SHEPTHHU.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Duykmyayuu.
HamnpapieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKiecCuu. llepBuuHbIE U
BTOPUYHBIE CYKIIECCUM W UX TMPUYMHBL. AHTPONOIE€HHbIC BO3JICHCTBUA HA
cykueccuu. KnnmakcHoe cooOiectBo. bruopaznoodpasue u nojaHoTa KpyroBoporta
BEII[ECTB — OCHOBA YCTOMYNBOCTH COOOIIIECTR.



[IpupoaHbIE SKOCUCTEMBI. JKOCUCHEMbL 03EP U peK. IKocucmemvl Mopel U
oxeanos. Ixocucmemvl myHop, 1€co8, cmenetll, nyCcmulHb.

AHTpOMOreHHbIE HKOCUCTEMBI. ArposkocucTteMa. ArpoiieHo3. Pazmuuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCHUCTEMaMHU.

VYpOoskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['oponckas
dbaopa u ¢ayna. CuHaHTpomm3alus TOPOACKOW ¢ayHbl. buonormueckoe u
XO035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B
sKocUCTeMax. Ponb Kackaowozo sghghexma u 6u008-30uduxamopos (Kiouesvlx
8U008) 6 hyHKyuonuposanuu sxocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIMYJISIIUI U Y9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIIOTE€HHBIX BO3/ICHCTBUMN.

Mexanuzmoi 6030elicmaus 3aepA3HEHUl PA3HbIX Mmunos Ha
cybOpeaHu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YDOBHSIX,
OCHO8bl  DKOJIO2UHECKO20 ~ HOPMUPOBAHUSL  AHMPONO2EHHO20  8030€lCMBUsL.
MeTo10J10THs MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOTE€HHBIX SKOCUCTEM.

JleMoHCTpanun
[Toptpert: A. k. Tencnu.
Tabnuupl W CXEMBIL: «CtpykTypa  OWoOIEHO3a»,  «IJKOCHUCTEMA

LIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHCTEMA XBOMHOIO Jieca», «DyHKIIMOHAIbHBIE
IPYIIbl OPraHU3MOB B 3KOcUcTeME», «KpyroBopoT BEHIECTB B 3KOCHCTEMEM,
«lenu nuTanus (macTOUILHAS, IETPUTHASN)», « IKOJIOTHUECKas MUPAMHIA YHCET,
«IKojoruyeckas nupamuga OMOMacchl», «IKOJIOTHYECKasT MUPaAMUA YHEPTUN,
«O0bpazoBanue Oonotay, «llepBuunas cykueccus», «BoccTaHoBieHHE Jieca Mociie
noxapa», «9KoCHCTeMa 03€pa», «ATrpoleH03», «KpyroBopoT BemiecTB M MOTOK
OHEPTUU B arporeHo3er, «[Ipumepsl ypOosKoCHUCTEMY.

O6opynoBanue: repObapyuu pacTeHUH, KOJJICKIIMH HACEKOMBIX, Uydelia ITUIL |
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHUM, aKBapUYyM KaK MOJICIIb
HKOCUCTEMBI.

IMpakTuyeckas padora «3yuenue u onvmcanue ypoodIKOCUCTEMBDY.

JlabopaTopnasi paGora «l3yueHue pasHOOOpa3usi MEJIKUX IMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX IKOCUCTEMAX).

IKCKYypcusi «DKCKYpCUsl B TUITUYHBIN OUOreorieHo3 (B 1yOpaBy, Oepe3HsIK,
€JIbHUK, Ha CYXOJI0JIbHBIM WM MTOMMEHHBIHN JIYT, 03€p0, 00JIOTO)».

IKCKYpcusi «IKCKYpCHsI B arpodKOCUCTEMY (Ha MOJE WU B TEIUIMYHOE
XO035UCTBO)».

Tema 10. Buocdepa — riaodanbHas 3kocucTemMa

buocdepa — oOmennanerapnas o0osnoyka 3eMiM, TJ€ CYIIECTBYET WIIU
CyllleCTBOBaJa KU3Hb. PazButue npencrapienuii o omocdepe B Tpyaax 3. 3rocca.



VYuenune B. U. Bepuanckoro o 6uochepe. Obnactu 6mocdeps! u e€ cocran. Kupoe
BEIIECTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Ouocdepsl. OcodeHHOCTH Ouochepsl Kak
rio6abHON 3KOCcUCTeMBI. JMHamMudeckoe paBHOBecue B ouochepe. KpyroBopoTsl
BEILECTB U OMOTeOXMMHUYECKHE HUKIbI (yriepoaa, a30Ta). PUTMHUYHOCTE sIBIIEHUN
B Omocdepe.

3oHanbHOCTh Ouochepnl. I[lonsitue o O6mome. OCHOBHbIE OMOMBI CYIIM:
TYHJIpa, XBOIHBIE Jieca, CMEIIaHHbIE U ITUPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI,
MyCTBIHU, TPOMUYECKHUE JIeCa, BBICOKOTOphs. Kimmart, pacTUTENbHBINA U KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 (PYHKITHS KUBBIX CHCTEM, OIIEHKA UX PECYPCHOTO MOTCHIINAIA 1
onocdepHbIX PYHKITUH.

JleMoHCTpanun

[Toptpetsl: B. Y. Bepnanckuii, 3. 3rocc.

Tabmuubl u cxeMmbl: «['eocheprbr 3emnn», «KpyroBopor azora B MPUPOJE,
«KpyroBopoT yriepoga B mpupope», «KpyroBopoT KHCIOpoJa B MIPHUPOACH,
«KpyroBopoT Boabl B mpupoje», «OCHOBHbIE OMOMBI Ccymny, «Knumatudeckue
nosica 3emnn», «TyHapa», «Takray, «Cmemanneii nec», «llIupokonucTBeHHBIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponnueckuii gecy.

O6opynoBaHue: repoapuu pacTeHUI pa3HbIX OMOMOB, KOJUICKIIMH )KUBOTHBIX.

Tema 11. YesnoBek u oKpykaiuas cpeaa

OKOJIOTUYECKUE KPU3UCHI W WX NpUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouocepy. 3arps3HeHHe BO3MYIIHOW cpenbl. OxpaHa Bo3gyxa. 3arps3HEHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymienue mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiumMara.

AHTpOIIOT€HHOE BO3JCHCTBUE HA PACTUTENIbHBIM M KUBOTHBIA Mup. OxpaHa
PaCTUTEIBHOTO M XUBOTHOTO MHpa. OCHOBHBIE TMPHUHIIUIIBI OXPAHbI MPHUPOJIBI.
Kpacasie kHuru. Ocob0o oxpanseMmblie mnpupoansie Tepputopun (OOIIT).
borannueckue caapl 1 300710THIECKUE TTAPKHU.

OCHOBHBIC TPHUHIUMBI YCTOMYMBOTO PA3BUTHUSI YEIIOBEUECTBA U TPUPOJIBI.
PanronanpHO€  MPUPONOMOJIB30BAHUE W COXpaHEHUE  OMOJOTUYECKOTO
pazHooOpasus 3emuid. OOIIME 3aKOHOMEPHOCTH TJIOOATBHBIX JKOJOTUUECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIECTBUA.

Pa3BuTne METOJOB MOHUTOPHMHTA pa3BUTHS OIMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie ucciedosanus nepexooa K pecypcocbepezaroujeri u
KOHKYDEeHmOoCcnocooHou snepeemuxe. buonoesuueckoe paznoobpasue u buopecypcol.
Hayuonanvuvlie ungopmayuonnvle cucmemsl, obecneuyugaroujue 00Cmyn K
ungopmayuu no  COCMOSHUIO OMOENbHbIX 6U008 U dKkocucmem. (OcHOBbI



aKopeaburumayuu  IKocucmem U Ccnocob6os 6opvobLl ¢ OUONOBPENCOCHUAMU.
Pexoncmpyxkyus mopckux u nazemHbIx dKOCUCTEM.

JdemMoHcTpauuu

Tabmumpt  w cxeMbl:  «3arpsisHeHHE  atMocdepb»,  «3arpsa3HeHHe
ruapocdepbl», «3arpsizHeHne nouBb», «llapHukoBwii  3ddexkT», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOENIN YIPABISIEMOTO MUPAY.
Oo6opynoBanue: ¢oTorpapuu OXpaHsSEeMbIX pPACTEHHM W KUBOTHBIX KpacHol
kHuru Poccutickon ®@enepanuu, KpacHol KHUTH pernoHa.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110
BNOJIOTN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3YJIbTaTaM OCBOCHHS
OOyYarOIMMHUCST TPOTpaMM  CPEIHEro o0mero oOpa3oBaHUsA: JWYHOCTHHIEC,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOrPaMMbI 110 OMOJIOTUU
BBIJICJICHBI CIEAYIOIIME COCTABIISIOIIME: OCO3HAHHE O0YYarOIUMUCA POCCUNCKON
rpak1aHCKON MJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOOINPEICNICHUIO, Haluuyue Momusayuu K OOyYEHHUIO  OHOJIOTHH,
yeleHanpaegienHoe paseumue BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPAJULUNA Pa3BUTHS OHOJIOTUYECKOTO
3HAHMS, 20MOBHOCMb U CNOCOOHOCTMb O0YYAIOIINXCA PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICJIIOBBIMU YCTAHOBKAaMU, TPUCYIIUMU CHUCTEME
OMOJOTUYECKOTO  00pa3oOBaHMsl, Haluuue  NPABOCO3HAHUS  DKOJIOTHUUECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH KU3HEHHBIE TJIaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI IO OMOJOTUM JOCTUTAKOTCS
B EJIUMHCTBE Y4Ye€OHOW M BOCHUTATEIBLHON JESATEILHOCTH B COOTBETCTBUHM C
TPAIUIIMOHHBIMU POCCUMCKUMU COLIMOKYJIBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, TMPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOpPMaMH
MOBEJCHUSI U CIOCOOCTBYIOT TpoIleccaM CaMOTO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEH TMO3ULMHU JHUYHOCTH, NATPUOTU3MA U
YBOKEHUSI K 3aKOHY W MPABOIMOPSJIKY, YEJTOBEKY TpyJa U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)XXCHUS, OEPEKHOTO OTHOUIEHUS] K KYJIbTYPHOMY HACIEIUIO U
TPAAULMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, MpUpPOSIE U
OKPY>KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOro mpenamera «buomorusy
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITOCOOHOCTH 00YYarONUXCsl PyKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIUEH JIUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXICHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE KU3ZHEHHOTO
OMbITA U OMbITA JAEATEIBHOCTA B MPOLIECCE peaM3allii OCHOBHBIX HANpaBICHUN
BOCIIUTATEIHLHOU JESITEIHLHOCTH, B TOM YHCJI€ B YaCTH:

1) rpaIaHCKOT0 BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaOIIETOCs] KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHUCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYLUMOHHBIX IpaB U OO0S3aHHOCTEH, yBaKEHUE
3aKOHA U MPaBOIOPSAIKA;



FOTOBHOCTb K COBMECTHOM TBOPYECKOM MAEATEIBHOCTA IPU CO3JaHHUU
Y4€OHBIX MPOEKTOB, PEUICHUHM YYEOHBIX M MO3HABATENBHBIX 3a/a4, BBHIMOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH ~ OMPEAENSITh COOCTBEHHYIO TO3UIMI0O 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATh B CBOUX JIEUCTBUSX HEOOXOJIUMOCTH KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIIOJIEH C pa3HbIMU YOCKIACHUSIMU, KYJIbTYPHBIMH LIEHHOCTSAMU U
COI[MAILHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBINIOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W UCCIEAOBATEIbCKUX 3a7a4d, YBaXUTEIbHOIO
OTHOUIIEHUS! K MHEHHUIO OIMOHEHTOB MpU OOCYXKJACHUH CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM AESATENBHOCTH;

2) NIaTPHOTHYECKOTO BOCIIUTAHUSI:

chOpMHUPOBAHHOCTh POCCHUICKOI IPpaXKIaHCKON UJEHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHHS K CBOEMY HApoOAy, YYBCTBA OTBETCTBEHHOCTH IEPE]
PonuHou, ropmoctm 3a cBOM Kpal, CBOXO PoauHy, CBOWM S3BIK M KYJIBTYDY,
MPOIIIOE U HACTOSIIEE MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJAHOMY HACIEAUIO0 U MaMATHUKAM MPUPOIBI,
JTOCTUXEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuUTHE OWOJOTUM, TOHUMAHUS 3HAUYCHUS OWOJIOTMM B TO3HAHWUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYK€HHIO M 3ammuTe OTeuecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSA:

OCO3HAHUE JTYXOBHBIX LIEHHOCTEU POCCHICKOTO Hapona;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIaJa B TIOCTPOCHUE YCTOWYMBOTO OYIyIIero;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POAUTENSIM, CO3/JaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM KHU3HU B COOTBETCTBHUH C
TpaauuusMHu Hapos1oB Poccuu;

4) 3CTeTHYECKOT0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUI;

MOHMMAHUE SMOILIMOHAIBHOTO BO3/ICUCTBUS KUBOU MIPUPOJIBI U €€ LICHHOCTH;



TOTOBHOCTh K CaMOBBIP@KEHHMIO B Pa3HbIX BHUAAX HCKYCCTBa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢u3nyeckoro BocnUTAHHsSA, (POPMUPOBAHUS KYJIbTYPbI 310POBbSI U
IMOLMOHAJIBHOIO 0J1ArONOTyYHs:

NOHMMaHHWE W pealu3anus 3740pOBOr0 M 0Oe30macHoro obpasza KU3HH
(310poBOE  TUTaHWE, COOJIFOJICHHE TUTMEHUYECKUX TMpaBWJ U HOPM,
cOQJIaHCUPOBAHHBIM pPEXUM 3aHIATHH U OTAbIXa, peryisipHas (dusndeckas
aKTUBHOCTb), OEpEekKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

NOHMMAHUE LEHHOCTH MPaBWI HHJIWBHAYAJIbHOTO M  KOJUIEKTHBHOI'O
0€3011aCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIIOEH;

OCO3HaHUE TOCJEACTBUN U HENPUATUS BPEIHBIX MPUBBIUEK (YHNOTpeOIeHUs
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) TPy10BOT0 BOCIIUTAHHUSI:

TOTOBHOCTh K TpPYyAY, OCO3HAaHHE LIEHHOCTH MAacTepCTBa, TPYIOIIO0UE;

TOTOBHOCTb K AaKTUBHOM JAEATEIBHOCTH TEXHOJOTMYECKOM M COLMUAIBHON
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, INIAHUPOBATH U CAMOCTOSITEIILHO
BBIIIOJIHATH TAKYIO IESITEIBHOCTD;

MHTEpEC K Pa3IMuHbIM cepam npodhecCHuOHANbHOU JeATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymeld mnpodeccun W peanu30BbIBATh
COOCTBEHHbIE KM3HEHHbIE TUIAHBI;

TOTOBHOCTh W CHOCOOHOCTHh K OOpa3oBaHUI0O W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTHYECKOT0 BOCIIMTAHMSA:

HKOJIOTUYECKU II€JIeCO00Pa3HOE OTHOIICHHWE K MPHUPOAE KAaK HCTOYHHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

MOBBIIICHUE YPOBHS SKOJOTMYECKOM KyJNbTYphbl: MNPUOOpPETEHUE OIbITa
IUTAHUPOBAHUSI TOCTYNIKOB UM OLIGHKM UX BO3MOXHBIX TOCIHEACTBUN AJis
OKPYKaroIIEn Cpebl;

OCO3HaHHUE TJI00AJBHOTO XapakTepa HKOJIOTMYECKUX MpoOieM W MyTed HX
pEeLIeHNS;

CIIOCOOHOCTh HMCIOJI30BaTh MpUOOpETaeMble MpPU H3YYEHUU OUOJIOTHH
3HAHMST W YMEHUS TMpPU PEHICHHH TNpo0JieM, CBSA3aHHBIX C PalUOHAIbHBIM
OPUPOJIOTNIOIb30BaHUEM  (COONIIOJIEHHE  TpaBUJ  TOBENEHUS B  NPHUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE DPABHOBECUS B DJKOCHCTEMAX, OXpaHy BHJIOB,
IKOCUCTEM, Orochepsl);

aKTUBHOE HENpUsITHE JEHUCTBUM, MNPUHOCALIMX Bpel  OKpYKarolleu
NPUPOAHON cpelie, YMEHHE MPOrHO3UPOBATH HEOJIArONMPUATHBIE JKOJIOTHYECKHE
MOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILATD UX;



HaJIM4KMe Pa3BUTOIO HKOJIOTMUYECKOTO MBIIUICHHS, SKOJOTHYECKON KYJIbTYPHI,
OTIbITa AESITeNbHOCTU IKOJIOTUYECKOM HaAIpPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCA MMH B TO3HABATENbHON, KOMMYHHKATHBHOW M COIIMAIBHOM
MPaKTUKE, TOTOBHOCTH K YYAaCTHUIO B MPAKTUUYECKON JESITEIIbHOCTH 3KOJIOTUYECKOU
HAIPABJIEHHOCTH;

8) HeHHOCTH HAYYHOT0 TO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKd M OOIECTBEHHOM MPAKTHKH, OCHOBAHHOTO HA JHAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOErO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UYHUTATENBbCKOW KYyJIbTYyphl KaK CpEICTBa
B3aMMOJICHCTBHS MKy JIOABMH U MMO3HAHUS MUPA;

NOHMMaHUE crneuuuKy OHMOJOrMM Kak HayKH, OCO3HaHUS €€ poju B
(OpMUPOBAHUN PALMOHAIBLHOTO HAYYHOI'O MBILIUIEHUS, CO3JaHUM IIEJIOCTHOTO
IPEJICTaBICHUS 00 OKPYXKAIolIeM MHUpPE KaK O €IWHCTBE MPHUPOJbI, YEeIOBEKa U
o0IIecTBa, B MO3HAHUHM MPHUPOJHBIX 3aKOHOMEPHOCTEH W peIIeHHH MpodieM
COXPaHEHUs1 IPUPOTHOTO PAaBHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIsI COBPEMEHHOM LUBUIM3ALUU:
o0OecrieueHrss HOBOTO YpPOBHS Pa3BUTHUsSI MEAMIIMHBI, CO3/IaHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaThb PECypCHblE  MPOOJEMBbl  pa3BUTHUSA
YeJI0BEYECTBa, MOMCKA MyTeH BBIXOJA U3 TII00ANBHBIX YKOJIOTHYECKUX MPOOIeM U
o0ecrieyeHuss  Mepexoja K  yCTOMYMBOMY — Pa3BUTHIO,  PALMOHAIBHOMY
UCIOJIb30BaHUIO MPHUPOAHBIX PECYpCOB U (POPMHUPOBAHUIO HOBBIX CTaHIApPTOB
KHU3HU,

3aWHTEPECOBAHHOCTh B TIOJYYEHHUH OWMOJOTHMUECKUX 3HAHUW B IENIX
MOBBIIICHHUSI OOIIeW KyJIbTYphl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOW T'PAMOTHOCTH OOydwaromuxcs, GpopMupyemon
IpU U3Y4eHUH OUOJIOTUH;

MOHMMAaHNE CYIIHOCTH METOJIOB MO3HAHUS, UCMOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIIOJIb30BAaTh TMOJydaeMmble 3HAHWS IS aHaluu3a u
OOBSICHEHHUSI SIBICHUI OKPYXAIOIIero MUpa U MPOUCXOJANIMX B HEM H3MEHEHU,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS Ha OCHOBE HAy4HBIX (DAaKTOB H
UMEIOLINXCS JAaHHBIX C LENbIO MOTYYEHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS IS
pelIeHus mpooyieM B pealbHBIX )KU3HEHHBIX CUTYaIIHAX;

OCO3HAaHUE ILIEHHOCTH HAy4YHOW MAEsITeNbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
IPOEKTHYIO M UCCIIEA0BATENbCKYIO 1€ATEIbHOCTh HHANBHUIYAIHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTH K  HENpPEephIBHOMY  OOpa3OBaHUI0 U
caM000pa30oBaHnI0, K aKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUW 1O OHOJOTUU B
COOTBETCTBHH C KU3HEHHBIMU NMOTPEOHOCTIMHU.



METAINIPEIMETHBIE PE3YJIBbTATBI

MeTtanpenMeTHbIE pe3yJbTaThl OCBOCHHS ydyeOHOro mpeamMera «buomorus»
BKJIIOYAIOT: 3HAUYMMble i1  (OPMHUPOBAHUS MHPOBO33PEHHUSA OO0YyYarOIINXCS
MEXIUCITUTUIMHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHBIC MOHATHS, OTPAXKAIOIINE
LEJIOCTHOCTh HAyYHOM KapTHUHBI MHpa M CHEHU(PUKY METOIOB MO3HAHUSA,
UCITIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIHUsd, SIBJICHHUE, MPOLECC,
CHCTeMa, HAay4YHBIH (DaKT, MPUHIIUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCJeIOBaHUEe,  HAONIOJICHHE,  U3MEpPEHUEe, OKCHEPUMEHT U JIpyTHe);
yHUBEpCalIbHble Yy4yeOHbIE JEeUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GyHKIMOHATBEHOM
FPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYyYaloIIHUXCsA; CIHOCOOHOCTH
00yJaromuxcst MCIIOTB30BAaTh OCBOCHHBIE MEXTUCIUTTTHAPHBIE,

MHUPOBO33PEHUYECKUE 3HaHMSI W  YHUBEpCaIbHble ydeOHblE JCHCTBHS B
MI03HABATEJILHOM U COLIMAIBHOM MPaKTUKE.

B pesynbrare wu3ydeHus OHMOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3zoBanus y oOywatomerocas OyayT chOpPMHUPOBAaHBI IO3HABATEJIbHbBIE
yHHUBEpCcaJbHbIC yueOHbIC JEHCTBHSI, KOMMYHHUKATUBHBIC YHUBEPCATbHBIE YUeOHbIC
JCHCTBUS, pEryJSITUBHBIE YyHHUBEpPCATIbHBIE Y4YeOHbIC JEHUCTBUS, COBMECTHas
NeSITETbHOCTD.

MertanpeameTHble pe3ysibTaThl OCBOEHMSI TNMPOTPAMMBI CPEIHEro OOILEero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaanenue YHHBeEpPCAJbHBIMU Y4eOHBIMU NMO3HABATEJbLHBIMU
NEHCTBUSAMM:

1) 6a30BbIe JOrHYECKHE TeiicTBUA:

CaMOCTOSITENILHO  (OPMYyJIMPOBaTh M aKTyalU3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCTIONIb30BaTh MPU OCBOCHUM 3HAHUN MPHEMBI JIOTUYECKOTO MBIIUICHUS
(ananuza, CUHTE3a, CPAaBHEHMSI, KllacCU(pUKAUU, 0000IIEHHS ), PACKPBIBATH CMBICII
OMOJIOTMUECKUX TOHATHH (BBLIEIATh UX XapaKTepHble MPU3HAKH, YCTaHABIUBAThH
CBSI3U C APYTUMU NOHATUSAMU);

ONpENETATh LENN JACSITeNbHOCTH, 3ajaBas MapaMeTpbl W KPUTEPUH WX
JOCTHKEHHSI, COOTHOCHTD PE3YJIbTAThI JEATEIHOCTH C TTIOCTABICHHBIMU IEJISIMHU;

UCITIOJIb30BaTh OMOJIOTUYECKHUE TOHATUA ISl OOBACHEHUS (PaKTOB U SIBICHUUN
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHUE PACCYXACHHUS (MHIYKTUBHBIC, JEAYKTHUBHBIE, IIO
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH U NPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATH BHIBOBI U 3aKJIIOUECHUS;

OPUMEHATh  CXEMHO-MOJENbHBIE  CpEeACTBAa [ NPEICTaBICHUS
CYUIECTBEHHBIX CBSI3€ M OTHOILIEHUN B M3y4aeMbIX OMOJOTHUYECKHX OOBEKTax, a



TAKK€  NPOTMBOPEYMM  Pa3HOrO  pOAA,  BBIIBICHHBIX B Pa3jIMYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabatrbIBaTh IJIaH PELIECHUS MPOOJIEMbl ¢ YYETOM aHAIM3a UMEIOIIMXCS
MaTepUAJIbHBIX U HEMATEPUAJIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B A€SATEIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YIILTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIbHOCTH;

KOOpDJAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCJIOBUSAX  PEATBHOIO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEATUBHOE MBILUICHUE TIPU PELICHUH KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKIE AeCTBHSA:

BJIa/IETh HaBbIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHON JI€ATENbHOCTH,
HaBbIKAMHU  pa3pellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOUCKY METOJOB PELIEHUs MPAKTUYECKHUX 3a/1a4, TPUMEHEHUIO
pPa3IUYHBIX METOJIOB NO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUJBl JCATEIBHOCTU II0 IIOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpPIpeTaluM, MPeoOpa3OBaHUIO M NPUMEHEHUI0 B Y4eOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLIMAJIbHBIX IPOEKTOB;

(GbopMHpOBaTh Hay4YHbI TUIl MBIILIECHUS, BIAJAETh HAYYHON TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh H (HOpPMYyIUPOBaTh COOCTBEHHBIE 3aJadyll B 0Opa30BaTEILHOM
NEATEIbHOCTH U XKU3HEHHBIX CUTYaILHSIX;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIlICHUs, HAaXOAUTh APTYMEHTHI IJIsl J0Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHNUS;

aHAIM3UPOBaTh IIOJYYEHHBIE B XOJE PEIICHHsS 3aJadd  Pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OILICHKY HOBBIM CHUTyallUsiIM, OLIEHUMBATh HPUOOPETEHHBIA OIIBIT;

OCYUIECTBJISATh 1EJCHANPABICHHBIM MOUCK IEpPEeHOca CPEJICTB U CIOCO00B
JeiCcTBUS B PO(ECCHOHATIBHYIO CPENy;

YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO U MPAKTUYECKYIO 00JacTH
KU3HEJEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE WJIEH, MPEIaraTh OPUTMHAIBHBIE MOJIXObl U pEUICHUS,
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTepHATUBHBIC PEILICHUSI.

3) pa6ora ¢ undopmManueii:

OpPUEHTHPOBATHCS B PA3UYHBIX UCTOYHHKAX MHPOPMAIUH (TEKCTE yueOHOTro
nocoOusi, Hay4YHO-IIOMYJISIPHOM JsuTeparype, OHOJIOTUYECKUX CIIOBapsX H
CIPaBOYHMKAX, KOMIBIOTEPHbIX Oa3ax AaHHbIX, B VIHTepHeTe), aHaIU3UpOBaThH



nH(OpPMAIUIO PA3IUYHbIX BUJIOB U (DOpPM MpeACTaBICHUS, KPUTUUECKH OIIEHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbopMyIMpOBaTh 3alpPOCHl U MPUMEHATH PA3IUYHBIE METOJBI MPU TOUCKE U
otbope Ouosoruueckor mHMOpMaIMKM, HEOOXOAUMOM JIJIsi BBITIOTHEHUS YYCOHBIX
3ajad;

npuoOpeTaTh OMNBIT HCHOJB30BaHUS HWH(GOPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPUICHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIIOJIb30BAHUS PA3THMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMAIbHYIO  (OpMYy  MPEACTABICHUS
Ouonornueckoi nHGopmauu (cxemsl, TpaduKu, AUArpaMMbl, TaOJIHUIIbI, PUCYHKU
" Jpyroe);

UCIIOJIb30BaTh HAyyHBIM #A3BIK B KayecTBe CpeAcTBa Mnpu padoTe ¢
Oouonoruueckord uHGpoOpMalUuen: TNPUMEHATh XUMHYECKHE, (QU3NYECKHuEe U
MaTE€MaTUYeCKUe 3HAKU U CHUMBOJBI, (pOpMysibl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HATJISITHOCTH;

BJIAJCTh  HAaBBIKAMHM  pacrlo3HaBaHWd M 3allUThl  WH)OpMmaIuwy,
MH(POPMaIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OByaieHUue yHUBEPCAJTbHBIMU KOMMYHUKATHBHBIMHU J1eHCTBUSIMH:

1) o6menue:

OCYILECTBISATh KOMMYHHUKAIIMK BO BCEX Cpepax KU3HU, AaKTUBHO y4aCTBOBATh
B JIMAJIOTe WU TUCKYCCHM TIO CYIIECTBY OOCYyKIaeMoil Tembl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXXACHHS OTHOCHTEIHHO BBITIOJHEHHUS TMpeiaracMon
3a]]a4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3HMIUN APYTUX YUYACTHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacrno3HaBaTh HeBepOalbHbIE CpPEJICTBAa OOIEHUS, MOHMMATh 3HAYEHUE
COLIMAJbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MIUKTHBIX CUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3IUYHBIMHU CIOCOOaMU OOINEHUS W B3aUMOJICHCTBUS, TOHMMATH
HaMEpPEHUs JAPYTUX JIOJEH, MPOSIBIATh YBAKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMUHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTD:

NOHMMATh U MCIOJIBb30BAaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaIbHOU
paboThI IPH pelIeHNH OMOJIOTUYECKOM MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIIOBBIX (DOPM B3aUMOJEHCTBUS MPHU PEILICHUH Yy4eOHOH 3a1auH;

BBIOMpPATh TEMAaTHUKy M METOJbl COBMECTHBIX JAEUCTBUI C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/I0TO YJieHa KOJUIEKTHBA,



NPUHAMATh 1€IM COBMECTHOW  JEATEIbHOCTH, OPraHU30BbIBAaTb WU
KOOPJIWHUPOBATh JACHUCTBUA MO €€ JOCTHKEHHIO: COCTAaBIISITh IUIAH JCHUCTBH,
pacnpenensiaTh poiau ¢ Y4E€TOM MHEHHM YYaCTHHUKOB, OOCYXIaTh pe3yiIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4eCTBO CBOErO BKJIAJa W KaXJOr0 y4aCTHMKAa KOMAHIbI B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipeiaratb HOBBIE IIPOEKTHI, OLEHUBATh HUJEHW C TMO3ULUHUH HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE TOBEICHHE B Pa3JIMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHUE, ObITh MHUIIMATHUBHBIM.

OByaieHHe YyHUBEPCAJIbHBIMYU PeryIsiITUBHBIMHM AelCTBUSIMMU:

1) camoopranu3zanusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBJICHUA NpPOOJIEM U UX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI I1EJEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JICHCTBHAX M IMOCTYIIKaxX IO OTHOILIEHUIO K >KMBOW IPUPOJAE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYLIECTBIIATh IO3HABATENIBHYIO NIESITENBHOCTD, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laud B 00pa30oBaTeIbHON
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsX;

CaMOCTOSITENIbHO ~ COCTAaBJISITh IUIAH pELIEHUs MNpodsieMbl C  YYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JIaBaTh OIICHKY HOBBIM CUTYalUsIM;

pacuMpsITh paMKH y4eOHOIro MpelIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a peleHue;

OLICHMBATh MPUOOPETEHHBIHN OIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO LIMPOKOW DJPYAUIMU B
pa3HbIX O00JacCTSIX 3HAHWM, IMOCTOSIHHO MOBBIINIATH CBOW 0Opa30BATENbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B AESTEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM;

BJa/JeTh  HAaBbIKAMU  [IO3HABAaTEJbHOM  pediieKcuH Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEWCTBHM M MBICIUTENBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHUI, MUCHOJIb30BaTh MPHUEMBI pedIeKCUH AJI OLEHKU CHUTYyalluH, BbIOOpa
BEPHOIO PEILICHHUS;

YMEThb OLIEHUBATh PUCKHM WU CBOEBPEMEHHO IPUHUMATh PELIEHUA IO HUX
CHUKEHUIO;



NPUHUMATh MOTHBBI W apPryMEHThl JPYrHMX TMpPU aHAIM3E€ pPE3YyJIbTaTOB
NESITENIbHOCTH;

3) npuHsTHE CEOST M APYTUX:

IpPUHUMATH ceOsl, TOHUMAasi CBOM HEIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl JpYrux TMpU aHajdu3e pe3yJbTaToOB
JESITENIbHOCTH;

MPU3HABATh CBOE MIPABO U MPABO JIPYTUX Ha OIIHOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3UIIMH JPYTOTO YEIOBEKa.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHble pe3yabTaThl OCBOCHHUSI COJIEpP)KaHHMS Yy4eOHOro TmpeaMera
«buonorusi» Ha yrayOJEHHOM ypOBHE OpPHUEHTHUPOBAHBI Ha oOecleueHue
npobuapHOro  o0yueHuss — oOydaronuxcss — Owosormu. OHHM  BKIJIIOYAIOT:
crenuduyeckue AJjisi OMOJIOTMU HayYHbIE 3HAHUS, YMEHUSI U CIIOCOOBI ICHUCTBUIM MO
OCBOCHUIO, UHTEPIIPETALMN U MPEeoOpa30BaHUIO 3HAHUM, BUBI JEATCIBHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUU U MX MPUMEHEHUIO B PA3JIMYHbIX YUCOHBIX, a TAaKKEe B
pealbHbIX JKU3HEHHBIX cUTyauusx. lIpeameTHbie pe3ynapTaThl MPECTABICHBI IO
rojam U3y4eHusl.

[IpeameTHBIC PE3yNbTaThl OCBOCHHS y4deOHOTO TpeameTa «buomorus» B 10
Kjacce NOKHBI OTPaXaTh:

c(hOpPMUPOBAHHOCTh 3HAHUM O MECT€ U POJHM OWOJOTMM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, B
MO3HAHWUU  3aKOHOB TPUPOJBI U  PEIICHUH MNpoOJIeM  paldOHAIbLHOIO
MIPUPOJIOTIOIB30BaHUS, O BKJIAJAE POCCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOM OWOJOTMYECKUX 3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONINE OHOJIOTHUECKUE TEPMHUHBI W TOHATUS (KU3Hb, KIIETKA,
OpraHu3M, MeTa0o0JIu3M, TOMEOCTa3, CAMOPETYJISIHUs, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUMBOCTh, POCT U Pa3BUTHE), OUOJIOTUUECKUE TEOPUU
(xnerounast Teopust T. [lIBanna, M. IlIneiinena, P. BupxoBa, XxpoMocoMHas Teopust
HacnenctBeHHocT T. Moprana), yuenuss (H. M. BaBuioBa — 0 neHTpax
MHOrooOpa3usi M TMPOUCXOXKACHUS  KYJIbTYPHBIX  PAcTEHUM),  3aKOHBI
(enmHOOOpa3usi MOTOMKOB IEPBOr0 TOKOJICHUS, PACHICIUICHUSI, YUCTOThI TaMeT,
HE3aBUCUMOTO HacienoBanuss [. MeHzgens, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. . Basuiosa), IIPUHLHATIB
(KOMILJIEMEHTapPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJaMH HAy4YHOTO IIO3HAHUS, HCMOJb3yEMBIX B
OMOJIOTUYECKUX HCCIIEIOBAHUSAX JKUBBIX OOBEKTOB (ONMUCaHUE, H3MEpPEHUE,
HaOJIIOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYIIECTBEHHBIC TIPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
DYKapHWOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHCIIC
OaxTepwuii, rpuOOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHHUSI OPTAaHOB U CHCTEM
OpPraHOB pAaCcTEHUH, >KUBOTHBIX, YEIIOBEKA, TIPOIECCOB IKU3HEACITCIHLHOCTH,
MPOTEKAIONINX B OpPraHU3Max PAcTCHUH, KUBOTHBIX M YEJIOBEKA, OMOJIOTUIECKIX
MPOIIECCOB: OOMEHa BelIecTB (MeTaboJIM3M), MpEeBpaIlCHUsT dHEPTUU, OPOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIOB MUTAHUS, (OTOCUHTE3a U XEMOCHHTE3a,
MHUTO3a, MeW03a, TaMeTOreHe3a, 3MOpUOreHe3a, MOCTIMOPUOHAIBLHOTO Pa3BUTHS,
Pa3MHOXKEHHUS,  HWHIWBHUIYabHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOTeHe3a),
B3aMMOJICHCTBHSI T€HOB, TETEPO3UCA, HCKYCCTBEHHOTO O0TOODA;

YMEHHUE YCTAaHABIMBATh B3aUMOCBS3M MEXKIy OpPTaHOWIAMH KIETKH U WX
GYHKIHASIMH, CTPOCHHEM KJIETOK pAa3HBIX TKaHEW W WX (QYHKIHSIMH, MEXKITY
opraHaMd W CHCTEMaM{ OpPTaHOB y pACTEHWH, XKUBOTHBIX M YEIOBEKAa M WX
GYHKIUSIMH, MEXKIYy CHCTEMaMH OPTraHOB M HMX (QYHKIUSIMH, MEXKIy >STarmamMu
oOMEeHa BEIIEeCTB, ATalaMu KJIETOYHOTO ITUKJIA U KU3HEHHBIX [IUKJIOB OPTaHU3MOB,
TanaMu 3MOPUOHAIBHOTO PA3BUTHS, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTHIIOM U
(dbaxkTOopamMu cpenbl OOUTaHUS;

YMEHUE BBISBIISATH OTIUYUTEIIBHBIC TPU3HAKH XKUBBIX CHCTEM, B TOM YHCIIC
pacTeHu, )KUBOTHBIX U YEJIOBEKA,;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIUE aPTYMEHTBHI, OHUOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JII J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PAa3HBIX
CUCTEMATHUYCCKUX TPYIIIT,

YMEHUE peraTh OMOJOTUYECKHUE 3a7]a9H, BBISBIISATH MPUIMHHO-CIICACTBEHHBIC
CBSI3M MEXIY UCCIICTYEMBIMU OMOJIOTHUSCKUMH TIPOIIECCAMH | SIBJICHUSAMU, JC/IaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATH JIA0OpAaTOpPHBIE M MpaKTUYeCKHe paboThl, COOI0IAThH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIAOOPATOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bl, MPOBEPATh WX OSKCIECPHUMCHTAIBHBIMU
cpencTBamMu, GOpMyIUpys Ielb HWCCIECIOBaHUS, aHAIW3UPOBATh TMOTYYCHHBIC
PE3yNBTATHI U ICNIaTh BHIBOBI;

YMEHHUE Yy4acTBOBAaTh B Y4€OHO-HCCIIENOBATENHCKONW paboTe mo Ouosioruw,
HKOJIOTUU W MEJUIIMHE, TMPOBOJAMMON Ha 0a3e IIKOIBHBIX HAYyYHBIX OOIIECTB, U
nyOJUYHO  TIPEACTABIIATH  TMOJYYCHHBIC  PE3yJbTaThl HAa  YYCHHYECKHX

KOH(EepeHIMSIX;
YMEHUE OLICHHBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX HCCIIEIOBAaHUNA B
obnmactu  Ouonormu ¥ MEOUIMHBI  (KJIOHUPOBAaHUE,  HCKYCCTBEHHOE

OIUTOIOTBOPEHHE, HAMPABIICHHOE M3MEHEHHE T€éHOMa M CO3JaHHE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp OyAyiied npodeccuoHanbHOU
JESTEIIbHOCTH B 00JIACTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO341CTBa, MUILEBOIM MPOMBIIICHHOCTH, YIITyOIsSTh MO3HABATEIbHBIN
WHTEpEC, HaIlpaBJICHHBIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Ipodeccun u
MPOJIOJDKEHHE  OMOJIOTHUYECKOro  00pa3oBaHHMs B OpPraHM3alUsX CPEIHEro
PO EeCCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

[IpeameTHble pe3ysbTaThl OCBOCHUS ydyeOHoro mnpeamera «buomorus» B 11
Klacce NOJIKHBI OTPaKATh:

cOPMHPOBAHHOCTh 3HAHUA O MECT€ W PO OWOJOTHU B CHCTEME
€CTECTBCHHBIX HayK, B (OPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTUHBI MHpA, B TO3HAHUM 3aKOHOB MPHUPOABI U PEHICHUU 3SKOJOTUYECKHUX
npo0OyieM uYelnoBeYecTBa, a TaKXKe B PEHIEHUH BOIPOCOB PAaIMOHAIBHOIO
IPUPOIOTIONB30BAHUS, U B (DOPMHUPOBAHUH IIEHHOCTHOTO OTHOLICHUS K MPHUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCUICKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHUE BJIAJIETh CUCTEMOM OHMOJIOTMUECKHX 3HAHUN, KOTOpas BKJIIOYAET
ONpe/eNieHus] U MOHMMAHHWE CYIIHOCTH OCHOBOINOJArarmluX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, PKOCUCTeMa, Ouocepa), OHONOrHUYECKUE TEOpUHU
(oBomrorimonHas Teopust Y. JlapBuHa, CHHTETHYECKAs] TEOPHS SBOJIOIHH), YUCHUS
(A. H. CesepiioBa — o myTsix 1 HampaBieHusx sBomtonun, B.U. Bepranackoro — o
ouocdepe), 3akoHbl (TeHeTHYeckoro paBHoBecus Jkx. Xapau m B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bapa), npaswna (munumyma HO. Jlubuxa,
HKOJIOTMYECKON MHpaMHJIbl 3HEpPruM), runoressl (rumoresa «vupa PHK» V.
['unGepta);

yMEHUE  BJIQJ€Th  OCHOBHBIMH  METOJIaMM  HAy4YHOTO  IIO3HAHWSI,
UCITIOJIb3yEMBbIMH B OMOJIOTUYECKHUX HMCCIIEIOBAHUIX KUBBIX OOBEKTOB M 9KOCUCTEM
(omucanue, u3MepeHue, HaOII0JIEHUE, SKCIEPUMEHT), CIocoO0aMu BbBISBICHUS U
OIICHKH aHTPOITOTCHHBIX H3MECHCHU B IIPUPO/IE;

YMEHHE BBIJICIATh CYIICCTBEHHBIC TMPU3HAKH: BHUIOB, OHOTEOIICHO30B,
DPKOCUCTEM H OWoc]epbl, CTAOMIM3UPYIONIETO, JABUXKYIIETO W Pa3phIBAOIIETO
€CTECTBEHHOT'O otbopa, aJIJIONaTPUUECKOTO u CUMITATPUIECKOTO
BUI000pa30BaHusl, BIUSHUS JABIKYIIUX CHJI ABOJIIOIMK Ha T€HO(OH TOMYIISIIHH,
MIPUCTIOCOOJICHHOCTH OPTaHMU3MOB K Cpelie OOWTaHus, YepeOBaHMS HAIpPaBICHHMA
HBOJIIOLIUU, KPYTOBOPOTA BEIIECTB U MMOTOKA YHEPTUH B 3KOCHUCTEMAX;

YMEHUE YCTaHABIWBAaTh B3aWMOCBSI3M MEXKIY TIPOILIECCAMH DBOJIIOIHH,
JBIDKYIIMMH CHJIAMA AHTPOTIOTEHE3a, KOMIIOHEHTAMHU DPAa3JIMYHBIX 3KOCHCTEM H
MPUCTIOCOOICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIBJIATH  OTJIMYMUTENbHBIE  MPU3HAKK  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BUJOB K Cpele OOWTaHMs, a0MOTHYECKUX M OMOTHYECKUX



KOMIIOHEHTOB ~ 9KOCHUCTEM, B3aMMOCBSI3€  OpraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHOJOTUYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJIS JOKAa3aTeIbCTBA POJICTBA OPraHU3MOB Pa3HbIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB M CPEIbl OOUTaHMsI, €IUHCTBA
YeJIOBEYECKUX pac, HEOOXOIUMOCTH COXpaHEHUS MHOTrooOpasus BHAOB H
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI U YETIOBEUYECTBA;

yMEHUE pelniaTh OMOJOTUYECKHUE 3a]]a4H, BBISIBISATh IPUUMHHO-CIICACTBEHHBIC
CBSI3U MEXJIY UCCIEIyEMbIMU OMOJIOTMUECKUMU MIPOLIECCAMHU U SIBJICHUSIMU, J€JIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHMH TOJIyUYE€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOpPHBIE M MpaKTUYECKHe padoThl, COOJ0IATh
npaBuiia npu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bl, MPOBEPATh HX OKCHEPUMEHTAIbHBIMU
cpencTBamu, GoOpMyIUpys LeNlb HWCCIEIOBaHU, AaHAIW3UPOBATHh TOJTYUCHHBIC
pe3yNbTaThl U eNaTh BBIBOJIBL;

YMEHHE Y4YacTBOBaTh B Y4E€OHO-HCCIIEIOBATENILCKOW paboTe Mo OHOJIOruu,
HKOJIOTUU W MEJIUIIUHE, MPOBOJAMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  TMOJYYEHHBbIE  pE3yJbTaThl HAa  YYEHUYECKHX
KOH(EepEeHILIMSIX;

YMEHHE OILICHWBATh TUIIOTE3bI M TEOPUH O TMIPOUCXOKICHUH KU3HHU, YETOBEKa
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX U CHOCO0ax MpeAoTBpalleHus
ri100aabHbIX M3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oymyiied mnpodeccunoHaIbHON
JESITEIbHOCTH B 00J7aCTU OMOJIOTHH, DKOJIOTUH, TPUPOIOTIONH30BAHUS, MEAUIIMHEI,
OMOTEXHOJIOTUH, TICHXOJIOTUW, BETEPUHAPHUM, CEIIbCKOTO XO3SCTBA, MHUINEBON
MPOMBIIIUICHHOCTH, YTIyOJIATh TO3HABATENbHBIA MHTEpPEC, HAMpaBJICHHBIN Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccuu U TPOJOJDKEHHE
OMOJOrMYecKoro oOpa3oBaHus B OpPraHU3alUAX CPEIHEro NpodecCuOHAIBLHOrO U
BBICIIIET0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Ne n/n Kontpoasnsie | IlpakTuyeckue
MporpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypesr
Bbuonorus xak Hayka
JKuBbIe cHUCTEMBI M UX U3yYCHUE
Buonorus kinerku [IpogopueHTanus:| 0.5
XuMUYecKasi OpraHu3aIust KJISTKA 10
5 CtpoeHue U QyHKIHNH KJ'IeTKI/Il 8
6 OOMeH BellecTB U NpeBpallleHue SHEPTuu B 9 1
KJIETKE
7 HacnencrBennast undopmarus u 9 05
peanu3arys e€ B KJIeTKe
JKU3HEHHBIN UK KIETKU 6 1
CrpoeHue 1 pyHKLIUH OPraHu3MOB 17 15
10 Pa3mHOXeHMe U pa3BUTHE OpPraHU3MOB 8 15
1 ['eHeTrKa — HayKa O HAaCJIEJCTBEHHOCTH U 9 05
M3MEHYHMBOCTH OPTaHU3MOB
Mpodoprerrams: Tereri
12 3aKOHOMEPHOCTH HACJIEZCTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 1
14 I'enernka yenoBeka 0.5
15 Cenekiusi OpraHu3MOB 1




16 BuorexHonorus v cuHTETAYECKAA OUOI0r U 4
17 PesepBHOE Bpems 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13




11 KJIACC

Kosaun4vecTBO 9acoB JIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM (uudgposbie)
Ne n/n Kontpoasnsie | IlpakTuueckue
MPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
1 3aporxIeHUE U Pa3BUTHE YBOJIOIUOHHBIX 4
MpEeACTaBICHUN B OMOJIOTUH
Mukpo3BoIIOIUS U €€ pe3ybTaThl 14 2
MaxposBOIIOIHS U €€ Pe3yIbTaThl 6
[TpoucxosxaeHre U pa3BUTHE )KU3HU HA
4 P 8 P 15 15
3emiie
5 [IpoucxoxaeHune yeaoBeKa — aHTPOIIOTEHES 10 1
DKOJIOTHSI — HayKa O B3aMMOOTHOIICHUSX
6 OpPTaHU3MOB U HA/IOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpY>Karolleu cpenou
OpraHu3msl U cpefia 0OUTaHUs 15
DKOJIOTHS BUAOB U MOMYJISAIUI 0.5
DKOJI0THUs COOOIIECTB. DKOJIOTUYECKUE
9 H 12 0.5
CHCTEMBI
10 buocdepa — rmobanbHas s3KocucTemMa
11 UYenoBek U OKpyxarormiasi cpeia
12 PeszepBHOe Bpemsi
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 75







ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acos

Bcero

KouTtpoJbHbIe
padoThI

IpakTuyeckne
padoThI

Jlara
H3y4eHust

DJIeKTPOHHbIE
uudpoBbie
oOpa3zoBare/ibHbIE

pecypcsl

Bbuomnorus kak koMILIeKCHas HayKa 1 KaK
9acTh COBPEMEHHOTO O0IIeCTBa

JKuBEIEe cucTEMBI M KX CBOMCTBA

YPOBHGBaﬂ opraHu3sanus )KUBbIX CUCTEM

HcTopust OTKpBITHS U U3YUEHUS KIETKH.
Kiterounas teopus

MeTobl MOJEKYIISIPHON U KJIIETOYHOMN
6uosoruu. [IpakTnueckas padora
«M3ydeHne MeTo10B KJIETOUHON OMOJIOTHI
(xpomarorpadus, 3nexTpodopes,
muddepeHnranbHoe HEeHTpUyrupoBatue,
[TLP)»

0.5

XUMHUYECKUN COCTAB KJIETKHU

MI/IHepa.TII)HI)IG BEUICCTBA KJIIECTKHU, UX
Ouosoruyeckas poib

Opranuueckrie BeecTBa KJIeTKH — OeNKHU.

JlabopaTtopHas padota «O0Hapyx)eHne
OEIKOB C TOMOIIIbIO Ka4eCTBEHHBIX
peakuun»

0.5

CsoiicTBa, kiaccupukanus U GyHKIII
0emnKoB




OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKHU —

10
YTJIEBO/IBI
1 Opranuyeckue BelecTBa KIeTKH —
JIUTTA BT
Hyxkneunossie kucnorsl. JJHK u PHK.
12 JIaGoparopHas pabora «MccnenoBanue 05
HYKJIEMHOBBIX KUCJIOT, BbIJIEIEHHBIX U3
KJICTOK Pa3JIMYHBIX OPraHU3MOB)
13 Crtpoenue u pynkunu ATD. [Ipyrue
nykieosunrpudocdarsr (HTD)
1 CexBenuponanue JIHK. Meroabt
T€HOMMKH, TPAHCKPUIITOMHUKH, IPOTEOMUKHU
15 MeTtob1 CTPYKTYpHOM Onoaoruu
16 Tune! knetok. [IpokapuoTuueckas KieTka
CrtpoeHue 3yKapuOTHYECKON KIIETKH.
17 IIpakTryeckas pabota «/3yueHne CBONCTB 0.5
KJIETOYHOM MEMOpPaHbI»
18 IToBEpXHOCTHBI anmnapar KJIeTKH
OnHoMeMOpaHHbIE OPraHOUbI KIETKH.
19 [IpakTuueckas padbora «M3yuenue 05
JBYDKEHUS IIUTOTIA3MBI B PACTUTEIHHBIX
KJIETKaX»
[TomyaBTOHOMHBIE OPTaHOM bl KIIETKH:
20 MUTOXOHJIpUH, IIIacTUABL. JlabopaTopHas 05
pabota «VccnenoBanue mia3Monn3a u
JeTIJIa3MOJIN3a B PACTUTENBHBIX KIIETKAX)
21 HememOpaHHbIe OpraHOUIbI KIETKH
22 CrpoeHue 1 pyHKINHU sapa




23

CpaBHUTEIbHAS XapaKTEPUCTHKA KIIETOK
sykapuot. JlaboparopHas pabota
«M3yueHne CTPOCHUS KICTOK Pa3sIHYHbIX
OpTraHU3MOB»

0.5

24

AcCCUMUIISILIAS U TUCCUMIIIALIAS — JIBE
CTOpOHBI MeTabomm3Ma. Turbel oOMeHa
BemecTB. JlabopaTopHas padora
«M3y4eHne KaTaIMTUYECKON aKTUBHOCTH
(dbepMeHTOB (Ha IpUMepe aMHIIa3bl WIH
Karaasbl)»

25

depMeHTaTUBHBIN XapaKTep peakuui
KJIeTouyHOT0 MeTabonu3ma. Jlaboparopnas
pabota «3yuenue hepMEHTATUBHOTO
pacilerieHust epoKcuia BOJI0poa B
PACTUTENBHBIX U JKUBOTHBIX KIICTKAX»

0.5

26

benku-akTuBaTOpH! M OENKU-UHTHOUTOPHI

27

ABTOTpOGHBINH THII 0OOMEHA BEIIECTB

28

dortocunTe’

29

Xemocunrtes. JlabopaTopnas pabota
«CpaBHeHHe nmpo1eccoB PoTocHHTE3a U
XEMOCHHTE3a»

0.5

30

AHa’poOHBIE OpraHu3Mbl. Buibl OpoxeHus.
JlaGopatopnas pabora «CpaBHeHUE
MIPOIIECCOB OPOXKEHUS U JBIXaHHSD)

31

AspoOHBIC OpraHU3MBI. JTarbl
SHEPTEeTUYECKOr0 OOMEHa

32

DHeprust MeMOpaHHOTO TPaIueHTa
npoToHoB. Cunte3 AT®: pabora




npoToHHON AT®-cuHTa3bI

33 Peakiium MaTpuYHOTO CHHTE3a

34 Tpanckpunuus — marpuuHbiii cuaTe3 PHK

35 Tpaucusius u e€ stanbl

36 Koauposanue amunokucnor. Poib
pubocom B OuocuHTE3€E OenKa

37 Opranu3zanus reHomMa y mpoKapuor |
3YKapHOT

38 MonekynsipHble MEXaHU3MBI IKCITPECCUU
TCHOB Y DYKapHOT
Bupycbl — BHekIIeTOUHbIE (OPMBI )KU3HU U

39 oOnuratHble apa3uTel. [IpakTuaeckas 0.5
pabota «Cozianue MOJenu BUpyca»

40 BupycHble 3a001eBaHUs YEIIOBEKA,
KUBOTHBIX, PACTEHUN

41 HanorexHomornu B OMOJIOTUH ¥ MEQUIIHHE

42 JKu3HEeHHEIN UK KJISTKU

43 Matpuunslii cunte3 JIHK
Xpomocomsl. JlTabopaTopras pabota

44 «M3ydeHne XxpoMOCOM Ha TOTOBBIX 0.5
MHUKpOITpenaparax» _
reneTIK

45 Jlenenuie KIeTKH — MHUTO3




Tume! kieTok. KaprokuHes v MUTOKUHES.
JlabopaTopHas pabora «HabmroneHue

46 MHTO3a B KJIETKaX KOHYHMKA KOPEIIKa JIyKa 05
(Ha rOTOBBIX MUKpOIIpPENaparax)»

47 Perynsmus >kM3HEHHOTO ITUKJIA KIIETOK

48 OpranusM Kak eIMHOE LIEI0e

49 Txanu pactenwuii. JlJabopaTopHas pabota 05
«M3ydeHne TKaHEN pacTEHUN» '
TkaHU )KUBOTHBIX M YEJIOBEKa.

50 Jlaboparopnas pabora «/3ydenue Tkanen 0.5
*KHUBOTHBIX» [IpoopuenTtanus : LuToor,
THCTOJIOT
Opransl. Cuctemsl opranoB. JlaboparopHas

51 pabota «/3yueHue opraHoB I[BETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opranu3mMoB

53 JIBI>KEHHE OPTaHU3MOB

54 IIutanue opranu3mMoB

55 [TuTaHre MTO3BOHOYHBIX )KUBOTHBIX.
[TuimeBapuTenbHas cuCTEMa 4eJI0BeKa

56 JlpIxaHNe OpraHu3MOB

57 JIbIxaHue O3BOHOYHBIX )KUBOTHBIX U
YeJoBeKa

58 TpaHcnopT BemecTB y OpraHu3MoB

59 KpoBeHocHas crucrema n03BOHOYHBIX
KMBOTHBIX U Y€JIOBEKa

60 Briaenenue y opranuzMoB




61

3amuTa y Opranu3MoB

62 NMMyHHas cuctema yenoBeka
63 PaznpaxumMocThb U perymnsanus y
OpraHU3MOB
64 ['ymopanbHas perysius u SHIOKPHHHAS
crcTeMa KUBOTHBIX M YeJIOBEeKa
65 ®opMBbI pa3MHOKEHUSI OPTaHU3MOB
66 [TosoBoe pazmuokenue HpodopruenTans:
Bpau-runekonor
67 Meiio3
I'ameTorenes. OOpa3oBaHKE U Pa3BUTHE
68 MOJIOBBIX KJIeTOK. JlabopaTopHas pabota 05
«3ydeHue cTpoeHHS MOJIOBBIX KIETOK Ha
TOTOBBIX MHKPOIIPETIapaTax»
69 WuanBuyanbHOE pa3BUTHE OPTaHU3MOB —
OHTOTEHE3
70 3akJajKa OpraHoB U TKaHE! U3
3apO/IBIIIEBHIX JIUCTKOB
Poct u pa3BuTHE KUBOTHBIX.
7 JlaGopatopHnast pabota «BrisiBicHHE 05
MPU3HAKOB CXOCTBA 3apObIIIeH
MO3BOHOYHBIX KUBOTHBIX)
Pa3mHOXeHME U pa3BUTHE pACTEHUH.
72 JlabopaTtopHas padota «CTpoeHHE OpPraHOB 0.5
Pa3MHOXCHHUS BBICIIHX PACTCHUIY
73 HcTopus cTaHOBIICHHS ¥ Pa3BUTHS

IFCHCTUKH KaK HAayKH




OCHOBHBIE HOHATHS U CUMBOJIBI TCHETHKH.

74 Jlaboparopnas pabota «JIlpo3oduia kak 1 0.5
O00BEKT T€HETUYECKUX UCCIIEIOBAaHUII
3aKOHOMEPHOCTH HacJIeI0BaHUs
MpU3HAKOB. MOHOTHOpUIHOE

75 ckpemuBanue. [IpakTuueckas pabota 1 0.5
"H3ydeHue pe3yabTaToB MOHOTHOPUHOTO
CKpEIIUBAHUS Y
npo3oduisr”

76 [uTomornyeckue OCHOBBI MOHOTHOPHIHOTO 1
CKpEIBaHHS

77 AHanuzupyroliee ckpemrBanue. Hemonxoe 1
JOMUHUPOBAHHE
JuruOpuHoe CKpenrBaHue.

78 [Tpaktuueckas padota «3ydenue 1 05
PE3yNbTAaTOB AUTUOPUTHOTO CKPEIIUBAHUS '
y IpO30(pHIIBD)

79 [{utonornyeckrue 0OCHOBHI AUTHOPUIHOTO 1
CKpEeLIBaHUS

80 CueneHHoe Hacae10BaHNE IPU3HAKOB 1

81 XPpOMOCOMHasI TEOPHs HACTEICTBEHHOCTH 1

82 I'eneruka mona 1

83 I'eHOTHI KaK I[€JIOCTHAS CUCTEMA 1

84 I'eneTn4eCcKuli KOHTPOJIb PA3BUTHS 1
pacTeHUi, ’KUBOTHBIX U YeJIOBeKa

85 N3MeHunBOCTh NpU3HAKOB. Bubl 1

HN3MCHYMBOCTHU




86

MoaudukarmoHHass K3MEHYUBOCTh

87

BaprannoHHBIN psAl 1 BapUallMOHHAS
kpuBas. JlabopaTopHas pabora
«MccnenoBanre 3aKOHOMEPHOCTEN
MOAU(PUKAITIOHHON U3MEHUYHUBOCTH.
[TocTpoeHue BapualimoOHHOTO psifa u
BAPUALIMOHHON KPUBOW»

0.5

88

I'enoTunudeckass ”3AMEHYHUBOCTE.
KoMOuHaTHBHAasT N3MEHYHUBOCTE

89

MYTaI_[I/IOHHaH HU3MCHYUBOCTD.

0.5

[IpakTuueckas paborta «MyTtauuu y
po30Q bl (Ha TOTOBBIX
MHKpOIIpenapaTax)»

90

3aKOHOMepHOCTI/I MYTAMOHHOTI'O ITpo1ecca.
ONUreHeTHKa B SIIUI¢HOMHUKA

91

I'enernka yenoseka. [IpakTuueckas pabota
«CocTraBieHUe U aHAIH3 POJIOCTIOBHOM

0.5

92

MeToabl METUITMHCKON TEHETUKH

93

3HadeHue MCHHHHHCKOﬁ T'CHCTUKU B
npeaAOTBpAIICHHUU U JICUCHUH TCHECTHYCCKUX
3a00JIeBaHUN YeI0BeKa

94

OCHOBHBIE TIOHSATHS CEJCKIIHH.
Jlaboparopnast pabora «/3yuenue copToB
KYJbTYPHBIX PAaCTE€HUH U TOPOJI JOMAITHUX

KHUBOTHBIX»

95

0.5

MeTob! celneKIIMOHHON paboThl.
Jlaboparopnast pabota «M3yueHue MeTo0B
CEJIEKIINM PaCTEHUID)

0.5




JIOCTHKEHMSI CENIEKIIUHA PACTEHUN U

96 XKUBOTHBIX. [IpakTHdeckas paboTa 1
«IIpuBHBKa pacTeHU»

97 CoxpaHeHue, H3y4eHHUE U UCTIOIh30BAHNE 1
TCHETHYECKUX PECYPCOB
buotexHoorus Kak Hayka u 0Tpacib

98 npou3BojcTBa. [IpakTdeckas padora 1 0.5
«3yueHmne 00bEKTOB

99 OcHOBHBIE HAIIPABJICHUS] CHHTETHYECKON 1
ouonoruu

100 XPpOMOCOMHAsl M T€HHAsl UH)KEHEPUS

101 MenuiHcKkre OMOTEXHOIOTUH

102 PesepsHslit ypok. IToBTOpenue, 1
000011IeHNEe, CHCTEMATH3aIIM 3HAHUH

OBILIEE KOJIMYECTBO YACOB 1O 102 135

[TPOIT'PAMME




11 KJIACC

KounvecTBO 9acoB JIeKTPOHHbIE
Ne ara u¢posbie
n/n Tema ypoxa Bcero Konrpoapipie | Ipaxruieckie fllSyquHH :)16[()1;1;0B3Teﬂbﬂble
padoThI padoThI pecypes!
1 OpomononHas teopust Y. Jlapsuna 1
5 JIBHOKYIIIME CHJTBI 3BOJIFOLUH BUAOB 1O Y. 1
HapBuny
3 bopn0a 3a cymiecTBoBaHUe, €CTECTBEHHBIN 1
U UCKYCCTBEHHBIN 0TOOD
4 DopMupoBaHUE CHHTETHUECKON TEOPUU 1
ABOJIIOLUH
5 DTarbl HBOIIOIMOHHOTO Mpolecca: 1
MUKPO3BOIIOLUSA U MAKPO3BOIHOLUS
5 [Honynsauus — 31€eMeHTapHas €IMHHIIA 1
HBOJIIOLMH
3aKOH reéHEeTU4ECKOro paBHOBeCHS JIK.
7 Xapnau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BbIsBIeHHE U3MEHUUBOCTH Y '
0co0el 0IHOrO BHIa
8 OneMeHTapHbIe PaKTOPHI SBOIIOIUU 1
9 OddexT ocHoBarens. Ipdext 1
OYTBUTOYHOTO TOPIIBIIIKA
10 Murpauuu. M305s1uu nOmysisumii: 1
reorpaduueckasi, OnoIorudecKas
11 EctecTBeHHbII1 0TOOp — HampaBISIOLINI 1

(baxTop BOIIOLUN




12

[TomoBoii oT6Op

13

[Tpucrnoco0IeHHOCTh OPraHU3MOB KaK
pEe3yJIbTaT MUKPOIBOJIIOIIHH.
JlabopartopHnas pabora «3ydeHne
apoMop(}030B U HANOANATITAIIUH Y
PaCTeHUH U KUBOTHBIX)»

0.5

14

[Tpumepsl mpucnocobieHui y OpraHu3MOB:

Mopdooruueckue, (GU3n0IOrHIecKue,
OMOXUMHUYECKHUE, TOBEICHYCCKHUE.
JlabopaTtopHast padota «IIpucnocobienus
OpTraHru3MOB U UX OTHOCHUTCJIbHAA
1eJIECO00Pa3HOCTHY

0.5

15

Bupn, ero kpurepuu u CTpyKTypa.
JlaGopatopHas pabota «CpaBHEHUE BUI0B
110 MOP(OJIOTHIECKOMY KPUTEPHIO»

0.5

16

Crpykrypa Buga

17

Bunoobpa3oBanue kak pe3yabTar
MUKPOAIBOJIIOLIUN

18

CBs3b MUKPO3BOJIFOIHUU U SMTUACMHUOJIOTNH

19

Maxpoasosmtonus. [TarieoHTonOTrHUECKHE
METO/1bl U3YUYEHUS IBOJIIOLIUN

20

buoreorpaduueckne MeToIbI U3yUeHUs
SBOJIIOIUH

21

DOMOPHOIOTHYECKHE U CPABHUTEIHHO-
MOP(}OIOrHUECKHEe METOIbI U3YUEHUS
SBOJIIOIUH

22

MonekynsipHO-TeHETUYECKHUE,
OMOXMMHYECKHE U MATeMaTHYECKUE




MCTOJbI U3YUCHUA DBOJIFOINU

23 OO01mure 3aKOHOMEPHOCTH IBOJTFOIHH

24 AnanTtuBHas panuanus. HepaBHOMEpHOCTh
TEMIIOB 3BOJFOIIUN

o5 HaydHbIe THIIOTE3bI MPOUCXOKICHUS
JKU3HU Ha 3emJie

26 JloHayuHbIe IPECTABICHUS O 3aPOKICHUU
KU3ZHU

97 OCHOBHBIE dTaITbl HEOPTAHHYECKON
IBOJTFOIHH

28 ['unoTessl 3apoKIeHNS )KU3HU
HcTopust 3eMin 1 METOIbI €€ U3YUYCHHUS.

29 JlaboparopHas pabota «3ydenue u 05
OIHMCAaHNE UCKOIIAEMBIX OCTAaTKOB APEBHUX '
OpPTraHUu3MOB»

30 HauanpHbIe 3Tarel OpraHndecKkon
IBOJTFOIHH

31 DBOITIONNS SYKAapHOT
OCHOBHBIE 3TaIlbl BOJTIOIUU

32 pacturenbHOro Mupa. [IpakTudeckast 05
pabota «3yuenue ocobeHHOCTEN '
CTPOCHUS PACTCHHI Pa3HBIX OTICIIOBY

33 OCHOBHBIE ATaIbl BOTIOIIUHU KUBOTHOTO
MHpa
DBOIOLHNS )KUBOTHBIX. [[pakTrueckas

34 pabora «M3ydeHune ocoOeHHOCTEH 0.5
CTPOCHHUS TO3BOHOYHBIX )KHBOTHBIX)

35 Pa3BuTHe *u3Hu Ha 3emiie 1o 3pam U




nepuoaam

MaccoBsle BbIMHUPpaHUA — 3KOJIOTHYCCKUEC

30 KPHU3HUCHI MPOIILIOTO

37 CoBpeMEHHBIN YKOJTOTUYECKUN KPU3HUC, €TO
0COOEHHOCTH

38 CoBpeMeHHas CUCTeMa OPraHUYECKOTO
MPOIILIOTO

39 OcCHOBHBIE CUCTEMATUYECKUE TPYTIIIHI
OpraHu3MOB

40 AHTPOIIOJIOTUS — HayKa O YEJIOBEKE

41 PassutHe npencrasieHuii o
MIPOUCXOXKJACHUN YeTIOBEKa
MecTo yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «M3y4ueHne ocoOeHHOCTEH 0.5
CTPOCHUSI CKEJIeTa YEIIOBEKA, CBI3aHHBIX C
MPSIMOXOKJICHUEM)

43 JIBroKymiye cuibl aHTPOIIOTreHe3a

m CooTtHolieHne OMOJOTHYECKUX U
COLUMAIBHBIX (DaKTOPOB B aHTPOIIOTE€HE3e

45 OCHOBHBIE CTaIMM AHTPOTIOT€HE3a

46 [Taneoreneruka v maneoreHOMHUKA

47 DBOJIIOLIHS COBPEMEHHOTO YEIOBEKA
Yenoseueckue pacel. [[pakrnueckas

48 pabota «/3ydeHue SKOITOTHISCKHX 0.5
aJanTanuii 4eIoBeKa»

49 MexauCIUTIITMHAPHBIE METOBI

AHTPOIOJIOTUH




50 3apoxaCHUE U Pa3BUTHE IKOJIOTUH 1
Mertons! sxonorun. JlabopaTopHas paboTta

o1 «3y4eHne MEeTo10B 3KOJIOTMYECKUX 1 0.5
UCCIIEJOBAHUI»

59 3Ha4YeHME IKOJIOTMYECKUX 3HAHUM JJIs1 1
YeoBeKa

53 DKooruyeckue paKTopsl 1
AbGuotuueckue daktopbl. CBET Kak

54 skosoruueckuii paxrop. JlabopaTopHas 1 05
pabota «BbIsiBiIeHHE TPUCTOCOOIECHUI '
OpPTaHU3MOB K BIIUSIHUIO CBETa»
Abuotuueckue aktopsl. TemnepaTtypa
KaK 3KOJIOTUYECKHI PakTop.

55 JlaGopaTtopHas pabota «BplsBlIeHHE 1 0.5
nprUcnoco0IeHNH OPraHU3MOB K BIIUSTHUIO
TEMITEPATYyPhI»
Abuotnueckue hakTopsl. BraxxHOCTb Kak

56 sKosiorndeckuit paxtop. JlaboparopHas 1 05
paboTta «AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HBIX MECT OOUTAHUS

o7 Cpenpbl 06uTaHus OPraHU3MOB 1

58 buonoruueckue puTMbl 1

59 Kuznennole popmMbl OpraHu3MOB 1

60 Buotnueckue axTopbl 1
3HaueHne OMOTHYECKUX B3aUMOAECHCTBUIA

61 JUTSL CYIIECTBOBAHUS OPTaHU3MOB B CpeJie 1
oOuTaHus

62 DKOJIOTHYECKHE XapaKTEPUCTUKA 1




MonyJsinun

OCHOBHBIC IOKA3aTCIU nmonyJsinuu:

63 YHUCIIEHHOCTD, INIOTHOCTH, BO3PACTHAS U
MOJIOBAs CTPYKTYpa
OCHOBHBIE TIOKa3aTeJH MOIYJISIUH:

64 POX1aeMOCTh, PUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIIHH

65 DKoJlornyeckasi CTpyKTypa MOMYJISIUH

66 JlnHaMuKa MONyJsIuy U €€ peryJisius

67 KpuBble pocTa YNCIIEHHOCTH IO YJISIIHH.
KpuBbie BbDKUBaHHMSI
DKOJIOTHYECKAsT HUIIIA BAA.

68 JlaboparopHas pabota «IIpucnocobnenus 0.5
CEMSTH PACTEHHH K PaCCEIICHUIO»

69 Bun xak cuctema momysisipia

70 3aKOHOMEPHOCTH MOBEICHUS U MUT AU
YKHUBOTHBIX

71 Co00111ecTBO OpraHU3MOB — OHOIIEHO3

72 DKocucTeMa KaK OTKPbITasi CHCTEMa

73 KpyroBopoT BelecTs 1 MOTOK SHEPTUH B
JKOCHCTEME

74 OCHOBHBIE IOKA3aTeNIN YIKOCHCTEMbI

75 DKOJIOTUYECKHE MTUPAMUJIbI

76 N3menenust coo0IIecTB — CYKIIECCHH

77 [TpupoaHbie 3KOCUCTEMBI. DKOCHCTEMBI
03ep U peK. DKOCUCTEMbI MOPEi U OKEaHOB

78 [TpupoaHbIE SKOCHCTEMBI. DKOCHCTEMBI




TYHJIp, JIECOB, CTETEH, MyCThIHb

79 AHTpPONIOT€HHBIE 3KOCUCTEMBI

80 VYpb6oskocucremsl. [IpakTuueckas paborta 05
«W3ydenue u onucanue ypOO3KOCUCTEMbD) '
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aMMOJICHCTBHI OPraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3JICHCTBUSA 3arps3HEHUI

82 pa3HbIX TUIIOB Ha CyOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJIALIUOHHOM U
9KOCUCTEMHOM YPOBHSAX

83 buocdepa — obmennanerapHas 060g09Ka
3emin

84 VYuenune B. 1. Bepnanckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYILIECTBOBAHUS
6uochepst

86 KpyroBopoTs! BemecTs u
OMOT€OXUMHYECKHUE ITHKITBI

87 3oHanbHOCTH OMOCchepbl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTs 6uochepsl

89 DKOJIOTUYECKHE KPU3HUCHI U KX TIPHYUHBI

90 BosneiicTBue uenoBeka Ha buocdepy

o1 AHTpPOTIOTEHHOE BO3/ICHCTBHUE HA
PaCTUTENbHBIA U )KUBOTHBIA MUD

92 Oxpana npupozs!

93 OCHOBHBIE TIPUHIIHITBI YCTOHYHBOTO




Pa3sBUTHA YCTIOBEYECTBA U IIPHUPOIbL

PanmonansHoe npupo0noib30BaHue U

94 CcOXpaHeHHue OUOJIOTUYECKOTO 1
pazHooOpa3us 3emiu

95 Q§o6meHHe 1o TeMe «MHKPOIBOJIOLHS U 1
e€ pe3ynbTaThI»

96 O6006menue no Teme «MakpOodIBOJIIOIHUS U 1
e€ pe3ynbTaTh»

97 O606menne no Teme «lIpoucxoxaenne u 1
pa3BUTHE )KU3HU HA 3eMIIC»

08 0600611eHue o Teme «IIporcxoxkaeHue 1
YeJIOBEKa — AaHTPOIIOTCHE3Y

99 O06o061IeHne o TeMe «IDKOJIOTHSI — HayKa O 1
B3aMMOOTHOIICHHUIX OPTaHU3MOB)

100 O6006menue o Teme «OpraHu3Mbl U cpeia 1
oOHTaHUS»

101 O606H.I€Hlfe o TeMe « IKOJIOTHSI BUJIOB M 1
TOMTYJISIITHA

102 O6006menue o reme «buochepa — 1
riodanbHas YKOCUCTEMa

OBIIEE KOJIMYECTBO YACOB IIO 102 75

[TPOIT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O NIPOIECCA

BHOJIOI'UsA
Kputepun u Hopmbl onenkn 3YH yuyamerocs (ygameiics)
O0menuaaKkTHYecKue
[Tpu onennBannu 3YH yvamerocs mo OMOJOTHH yIUTHIBACTCS:

*  YPOBEHB OBJIAJIEHUS OMOJIOTHYECKUMU MOHITHASIMH, KOTOPHIE SIBIISIOTCS BAKHOW COCTABIISIONIEH 00IIeYeI0BEYeCKON KYIIbTYPHI;
e 00BEM BOCIIPOU3BEIICHUS 3HAHUH, YPOBCHb IOHUMAaHUS yUeOHOTO MaTepurala;

®  CaMOCTOSATENBHOCTH CYXJICHUH, CUCTEeMAaTH3aIUs U NTyOWHA 3HAHUIA,

e  JCUCTBEHHOCTb 3HAHMM, YMEHHE MPUMEHSTh UX B IPAKTHYECKOU AESITEILHOCTH C LICJIBIO PELICHHSI TPAKTUYECKUX 3a]1a4;

e  YMEHHE JeNIaTh BHIBOABI K 0000IIEHUS Ha OCHOBE MTPAKTHIECKON ACATEITLHOCTH;

*  YPOBEHB OBJAJICHUS MPAKTUIECKUMU YMEHHUSIMH ¥ HaBBIKAMU HAOIIOJICHSI U UCCIIECJOBAHUS TIPHUPO/IBL.



OTMeTKa «5»
BBICTaBJISIETCS,
€CJIH yJalluuics:

JIEMOHCTPHUPYET CHCTEMHBIC 3HAHUS BCEr0 00bEMa MPOTrpaMMHOTO MaTepHaa 1mo OUOJIOTHH, OCO3HAHHO
WCTOJIB3YET UX B CTAHAAPTHBIX M HECTAHIIAPTHBIX CHUTYAIUsX;

CaMOCTOSITEIILHO aHATM3UPYET OUOJIOTUYCCKUE SBICHUS U TTPOIECCHI, BEIPAXKAET JIMYHYIO MO3UIINIO;
YMEET BBIJICNIATH TJIaBHBIC TTOJIOKECHUS B U3YYCHHOM MaTepuae, Ha OCHOBaHUY ()aKTOB U IPUMEPOB;
000011aeT, IenacT BEIBO/IbI, YCTAHABIMBACT MEXKIIPSIMETHBIC M BHYTPUIIPESIMETHBIC CBSI3U, TBOPUYCCKU
MPUMEHSIET TIOTyYEHHBIC 3HAHUS ISl BBITIOJHEHUS CIIOKHBIX 32J1a4 U B HE3HAKOMOW CUTYaIlUH;

HAXOJIUT U UCTIONIL3YET IOTOHUTENbHBIC HCTOYHHKH HH(OPMAIIH TS BBITIOJIHEHHS YIeOHOH 3a/1a4u;
yMEeT BBIICIUTh MPOOJIEMY W ONPEACIUTh MYTH €€ PEHICHUs, IPUHUMATh PEICHHs, apTyMEHTUPOBATh
CBOC OTHOIIICHHWE K pa3HBIM B3IJIsAJaM Ha OOBEKT W3YYCHHUS, Y4acTBYeT B JUCKYCCHSIX, PCUICHUU
MPOOJIEMHBIX BOIIPOCOB

MPU BOCTPOU3BEJCHUU W3YyYCHHOTO MaTepualla He JOMYCKaeT OIMMOOK YW HEAOYETOB, MPU YCTHBIX
OTBETaX YCTPAaHSET OTICIbHBIC HETOYHOCTH C TMOMOIIBIO JOMOJHHUTENBHBIX BOMPOCOB YYUTEIS,
cOOJTI0/IaeT KyJIbTYPY YCTHON PEUHU.

OTMeTKa «4»
BBICTaBJISIETCS,
€Cll yJalluiics:

JNEeMOHCTPHUPYET 3HAHWE BCETr0 M3YYEHHOI'O NPOrpaMMHOIO Marepuana, OTBEYaeT Ha I1OCTABICHHBIC
BOIPOCHI, aHATM3UPYET MHOOPMAIIHIO, C TIOMOIIBIO YUYHUTEINsl YCTaHABJINBACT MPHUYUHHO-CIIC/ICTBCHHBIC
CBSI3H;

yMEET BBIJIENAThH TJIaBHBIC TOJIOKEHHSI B M3YYeHHOM Marepuaie, Ha OCHOBaHMH (PaKTOB M MPUMEPOB,
0000111aTh, JIeNaTh BHIBOBI, YCTAHABINBATH BHYTPUIIPEIMETHBIE CBA3H, IPUMEHATh MOTy4YEHHbIE 3HAHUS
Ha MPaKTHKE;

CaMOCTOSITEIbHO pEIIaeT THUIOBblE OWOJOrMYECKHE YNpPaXKHEHUS W 3ajaud; WCIOJIb3yeT 3HAHUS B
CTaHIAPTHBIX CUTYALMSIX; UCIPABISIET OLIMOKHU; yMeeT paboTaTh CO cXeMaMu, rpadMKaMy, pUCYHKaMH,
TabJUIIaMH, aTiacaMU-ONPEACIUTENSIMHI, HATypaJIbHBIMU OMOJIOTHYECKUMH O0OBEKTAaMH M UX MOZEIISIMHU;
BBITOJTHSIET IPOCThIC OMOJIOTHUYECKHIE UCCIICIOBAHMUS H OOBSICHSIET UX PE3YJILTATHI,

JOTTYCKAeT HEe3HA4YHTEeIbHbIE (HErpyOble) OMMOKKM M HEAOYETHl NMPH BOCHPOHM3BEACHUH H3YYEHHOTO
MaTepHaia, coOI0AaeT OCHOBHBIE ITPaBUiIa KyJIbTYPbl YCTHOW M MUCBMEHHOH peuu;

JIEMOHCTPHPYET IIEHHOCTHOE OTHOIIEHHUE K )KMBOH ITPUPOJIE.




Otmerka «3»
BBICTaBJISICTCS,
eciau
ydauuiics:

JIEMOHCTPHPYET 3HAHHE M yCBOGHHE MaTepHana Ha YpOBHE MHHHMMAJBHBIX TpeOOBAaHHMH IMPOTPaMMEL,
CaMOCTOSITETIbHO, HO HETMOJIHO BOCIIPOM3BOIMT y4eOHBIA MaTepHall, OTBEYaeT Ha OTACIbHBIC BOIPOCHI,
YaCTUYHO JOTIONHSET OTBET MPHUMEPAaMH, IPUBEJCHHBIMU B yUeOHUKE;

B IICJIOM TPaBWIBHO YMOTPeONseT OMOJOrMYecKHe TEPMHHBI, 10 IUIAHy XapaKTepU3yeT CTPOCHHE H
(GYHKUUHM OTAEIBHBIX OMOJNIOTHYECKUX OOBEKTOB C HE3HAYUTENbHBIMU HETOYHOCTSIMH, PEUIaeT MpOCThIie
TUIWYHbIE OMOJIOTHYECKUE YIPAXKHEHHA U 3a[1a4u 110 00pasiy;

NpY BOCHIPOM3BEICHUH U3yYEHHOTO MaTepHaja JOMyCKaeT rpyOble OMIMOKH, HECKOIBKIX HEIPyOBIX,
HE3HAYUTEIHHO HE COOJII0IaeT OCHOBHBIE MTPaBUIa KyJIbTYPhl YCTHON pEyH.

OtmeTka «2»
BBICTaBJISICTCS,
eciu
yJaluiics:

JEMOHCTPHpPYET 3HAaHHE M YCBOCHHE MaTepualla Ha YpOBHE HIKE MHUHHMAaJbHBIX TpeOOBaHUI
IPOTrpaMMBbl, UIMEET OTAENbHBIC IPEACTABICHUS 00 N3yUYCHHOM MaTepHaie.

BOCIIPOM3BOJUT OTIENbHBIE (DAKThI C MOMOIIBIO YUHTENS WM C UCIIOJIBb30BaHHEM ydeOHuKa (paboueit
TeTpaan);

MOKa3bIBAET OTCYTCTBHE YMEHHH paboTaThb Ha ypOBHE BOCIPOW3BEACHHUS, XapaKTEPHU3YET OTICIbHEIC
NpU3HAKH OUOJOTMYecKUX OOBEKTOB; OTBEUaeT HA BONPOCHL, TPEOYIOIIUE OJHOCIOBHOIO OTBETa
(HammpuMep, «Ia» WM «HET»), WCHBITHIBACT 3aTPYIOHEHHs IpPU OTBETaX HA CTaHOAPTHBIC BOIIPOCHI,
JIOITYCKAET CYIIEeCTBEHHBIE ONOIIOTUIECKHE OIINOKH;

NPY BOCIPOM3BEICHUN M3YYEHHOI'O MaTepuala JIOMycKaeT HEeCKOIbKUX TPYOBIX M 0OJIBIIOE KOJHYECTBO
HEerpyObIX OHIMOOK, HE COOMI0OAAET OCHOBHBIE MPaBUiIa KyJIbTYPhl YCTHOW PEUH.

OtMeTKa
«1» BBICTaABIISIETCS,
€CJIM y4alluics:

HC OTBCTHUJI HU Ha OJUH U3 ITOCTABJICHHLIX BOIIPOCOB, HC BBIIIOJIHUII 3a/IaHUC.

Kpurtepun u HOpMbI OlIEeHKH 3HAHUI, YMEHUH U HABLIKOB 00y4aI0IIUXCS.
YcTHBII 0TBET




Or1merka «5»
BBICTaBJIACTCSI, €CIIN
yJamuiics:

MOKa3bIBaeT INIyOOKOE W IOJIHOS 3HAHME W TMOHHMAaHHE BCEr0 MPOTrPaMMHOTO MaTepuaja; IOJHOE
MOHMMAaHUE CYIIHOCTH pPacCMaTPUBACMBIX [OHATWH, SBICHUH M 3aKOHOMEPHOCTEH, Teopuil,
B3aMMOCBSI3CH;

yYMEeT COCTABUTh TOJHBIA 1 NMPABWIGHBIA OTBET B JIOTMYECKOH MOCIIE0BATEILHOCTH ¢ UCIIOB30BAHUEM
MPUHSATON TEPMHUHOJIOTHU Ha OCHOBE U3yUYEHHOT'O MaTEpUAIIa;

BBIJICJIATh TJIABHBIC TOJOXKEHHS, CAMOCTOSTEIBHO MOATBEP)KIATh OTBET KOHKPETHBIMH IPHMEPaMHU,
¢daxramu;

CaMOCTOSTEIBHO M apTYMEHTHPOBAHO JISJIaTh aHaIi3, 0000IICHYS, BEIBOIBI;

YCTaHaBIMBAaTh MEXIIPEIMETHBIE CBSI3M (HAa OCHOBE paHee TNPUOOPETEHHBIX 3HAHUHA) U
BHYTPHITPEIMETHBIC CBSI3H, TBOPUECKH MPUMEHSITH MOTYYEHHBIC 3HAHUS B HE3HAKOMOW CHTYaITUH;
MOCJICZI0BATEIBHO, 4YETKO, CBSA3HO, OOOCHOBAaHHO M 0€30MIMO0YHO W3JIarath Y4eOHBIH MaTepual,
(bopMyHpOBaTh TOYHOE OMPE/ICICHUE U HCTOJKOBAHUE OCHOBHBIX TOHSTHI, 3aKOHOB, TEOPUIi;

OTMeTKa «5»
BBICTABIISIETCS, €CIIH
YUCHHUK:

MOJXET TPH OTBETC HE IMOBTOPATH JOCIOBHO TEKCT YYCOHMKA; HM3JIaraTh, MaTephall JUTEPATYPHBIM
SA3BIKOM, HpaBI/IJII)HO nu O6CTO$ITC.HI>HO OTBCYAaTh HAa JOIIOJITHUTCIIbHBIC BOHpOCBI y‘II/ITCHH; CaAMOCTOSTCIIBHO
nu paHI/IOHaIII)HO HUCIIOJIB30BAThH HarJIAAHbIC HOCO6I/I$I, cnpaBquHe MaTepI/IaHLI, y‘le6HI/IK,
JIOTIOJTHUTENBHYIO JTUTEPATYPY, MEPBOMCTOUYHUKH; MPUMEHATh CHCTEMY YCJIOBHBIX O0O3HAYCHUU MpHU
BEJICHUHU 3aluceil, COMPOBOXKIAIOUIMX OTBET, HCIOIb30BAaTh JJIS JIOKA3aTejIbCTBA BBIBOJBI W3
HaOIIOEHUH U OIBITOB.

CaMOCTOSITETIbHO, YBEPEHHO U 0E30IIMO0YHO MPUMEHSET MMOJYyYCHHBIC 3HAHUS TIPH PEIICHUH MPOOeM Ha
TBOPYECKOM YPOBHE; JOMycKaeT He 0oJiee OTHOTO HeI0YETa, KOTOPBIH JIETKO HCIPABIISET M0 TPEOOBAHUIO
YUUTENs; UMeeT HeOOXOAMMBIC HABBIKM PabOThl ¢ MpHOOpaMH, YEpTEKaMH, CXeMaMH, Tpaduramu,
KapTaMI/I, COHYTCTBYIOIHI/IMI/I OTBeTy; 3aIllicu, COHpOBO)KI[aIOHII/Ie OTBCET, COOTBGTCTBYIOT TpeGOBaHI/IHM.

OTMeTKa «4»
BBICTaBIISIETCS, ECIU
YUCHUK:

IMMOKAa3bIBACT 3HAHUA BCCIr0 U3Yy4YCHHOT'O HNPOTpaMMHOI0 MaTcpuaa. I[aéT IIOJIHBIA 1 HpaBHJ’IBHLIfI OTBECT
Ha OCHOBC HU3YYCHHBIX TCOpPII:I, HO [JOIIYCKAa€T HE3HAYUTCIIbHBIC OLINOKU U HCZIO‘-IéTBI npu
BOCIIPOU3BCACHUN H3YUYCHHOI'O0 MaTcpuaia, HEOOJbIINE HETOYHOCTH Opu HUCIOJIb30BAHUU HAYYHBIX
TCPMUHOB HUJIU B BBIBOJAX, O606H_ICHI/I}IX nu3 Ha6ﬂmﬂeHHﬁ;




MaTepuai H3JIaraeT B ONPEEeNIEHHOW JIOTHYECKOH IMOCIENOBATEIbHOCTH, MPH 3TOM JOMYCKaeT OIHY
HerpyOyro OmmOKy WM He 0ojee JIBYX HEIOUYETOB, KOTOPHIC MOXKET HCIPABUTH CAMOCTOSTEIILHO IMPU
TpeOOBaHUK WJIM HEOOJBIIION TTOMOIIY MPENoIaBaTeNs, OATBEPKAAECT OTBET KOHKPETHBIMY TIPUMEPAMH,
MIPABIIIFHO OTBEYAET HA JOMOIHUTEIHHBIE BOTIPOCHI YIUTEIS,

yMeeT CaMOCTOSITeTTFHO BBIJENATH TJaBHBIE MOJOKEHHS B M3YYCHHOM MaTepualie, Ha OCHOBAHHUH
¢akTOB M mpuUMEpOB 0000IIATh, AENaTh BBIBOJABI, YCTAHABIWBATH BHYTPHUIIPEAMETHBIC CBS3H.
MoskeT MPUMEHSATH MOJIyYCHHBIC 3HAHHS HA MPAKTUKE B BUJIOU3MEHEHHOW CUTYalluu, COOJIOIATh
OCHOBHBIE TIPaBHJIa KyJIbTYPHl YCTHOW PEUYH, HCIOIB30BATh MPH OTBETE HAyYHBIE TEPMUHBL

00J1a1aeT JOCTATOYHBIM HABBIKOM Pa0OTHI CO CIIPABOYHOM JTUTEPATYPOH, YUSOHHKOM, IEPBOMCTOYHUKOM.

OTMeTKa «3»
BBICTABIISIETCS, €CIIH
YUCHHUK:

yCBaMBaeT OCHOBHOE COJEpKaHHE Y4YeOHOro Marepuaia, HO HMeeT Mpo0ensl, He
NPEMSTCTBYIONIME JalbHEUIIEMY YCBOCHHIO IPOTPaMMHOTO MaTepHara.

U3JIaraeT MaTepHal He CHCTEMaTH3HPOBAaHO, (parMEHTapHO, HE BCETAA IOCIEI0BATEIFHO; MOKa3bIBacT
HEIOCTATOYHYIO C(HOPMHPOBAHHOCTH OTACIBHBIX 3HAHUM W YMEHHWH; €1a00 apryMEHTHPYET BHIBOABI U
00001IIeHMsI, TOMyCKaeT OMIMOKH MpU MX (DOPMYJIMPOBKE; HE HCIOJNB3YeT B KAUECTBE JIOKA3aTEIbCTBA
BBIBOJIBI M 000OMIEHNsI U3 HAONIONEHUH, OMBITOB WM JOIyCKAeT OMIMOKH MPHU WX H3II0KEHWH; NaéT
HEUYETKUE OTpeIeTICHUS OHSITHIA;

HCIIBITEIBACT 3aTPYJHCHUA B IPUMCHCHHUN 3HaHHI>'I, HeO6XOI[I/IMI)IX T pelieHus 3a1a4 pas3sjInvdHbIX TUIIOB,
NPaKTHIECKUX 3aJaHUil; IPU 00BSICHEHNH KOHKPETHBIX SIBICHUI HAa OCHOBE TEOPHIl U 3aKOHOB;

OTBCYACT HEIIOJIHO Ha BOIIPOCHI YYUTCIIA WM BOCHPOU3BOAMT COACPIKAHUEC TCKCTA y‘IC6HI/IKa, HO
HEAOCTATOYHO MOHUMACT OTACJIBHBIC IMOJIOXKCHUA, MMCIOIINE BAXKHOC 3HAYCHHUE B OTOM TCKCTEC, JOITYyCKas
OJTHY-JIB€ TPYObIe OIIUOKH;

He oONamgaeT JOCTaTOYHBIM HABBIKOM palOTBl CO CIPAaBOYHOM JIMTEpPaTypoil, y4eOHHKOM,
HIEPBOUCTOYHUKOM.

OTMeTKA
«2» BBICTaABIIIETCH,
€CJIH YUCHUK:

HE YCBauBaeT M HE PAacCKpbIBA€T OCHOBHOE COJIEp)KAHWE MaTepuana, HE 3HAeT WM He [OHMMAeT
3HAYMUTENIBHYI0 4YacTh IMPOTPaMMHOIO MaTepuana B IpefesiaX IOCTAaBJICHHBIX BOIPOCOB; HE JIENaeT
BBIBOJIOB U 0000IIEHUH.

umeer ciabo chopMUpPOBaHHBIE W HETIOJIHBIC 3HAHUS, HE YMEET NMPUMEHSATh UX NPU pEIIECHUH
KOHKPETHBIX BOTIPOCOB, 3a/1a4, 33/IaHHii 10 00pasiry.

IIpH OTBETE Ha OJUH BOMPOC JOMycKaeT Ooyiee MBYX IpyOBIX OMIMOOK, KOTOPbIE HE MOXXET HCIIPABHUTH
Jake TIPY TTOMOIIN YIUTETIS.




e  VYCHHK HE OTBETHJI HU Ha OJUH U3 IMIOCTABJICHHBIX BOIPOCOB
OT1MmeTKa

«1» BBICTaBIIIETCS
B CIIy4ae:

Ilpumeuanue. Ilpn OKOHYaHWU YCTHOTO OTBETA yYalllerocs NeAaroroM Aaércs KPaTKWil aHalIW3 OTBETA, OOBSIBISIETCS MOTHBHPOBAaHHAs OIEHKA, BO3MOYKHO
MPUBJICUCHUE IPYTUX YUALUXCS 7Sl aHAIU3a OTBETA.
KpuTtepun u HOpMBbI OLIEHKH 3HAHU T YMEeHUI U HABBIKOB 00Y4aIOIINXCS.
CamocTosiTeIbHbIEe MHCbMEHHbIE H KOHTPOJIbHbIE PAG0ThI

¢ BBHINOJNHAET paboTy 0e3 ommMOOK 1 /Win/ JomycKaeT He Oosiee OAHOr0 HeJouETa;

OtMeTKa «5» BBICTaBIISIETCS, e coOroaeT KyJIbTypy NMCBbMEHHOW peun; paBuia o(hopMIICHHS TUCbMEHHBIX PadoT.
€CIIU YUCHHK:

e  BBINOJHACT MUCHMEHHYIO PabOTy IMOJHOCTBIO, HO JOIyCKAaeT B Hel He Oosee OIHOM
OTMeTKa «4» BBICTaBISIETCS, HerpyOoii oIMOKK ¥ OAHOTO Heou€Ta U /uin/ He 0oJiee IBYX HEIOUYETOB;

€CIIM YUCHHK: e coOmromaeT KyJibTypy HHCBMEHHON peud, mpaBuia O(GOPMICHHS MHCbMEHHBIX paboT, HO
JIOIyCKaeT HeOOIbIIME TIOMAPKH TIPH BEICHUH 3aITUCEH.

L MPaBUJIBHO BBIMMOJHACT HE MCHEC I10JIOBUHBI pa6OTI)I;
e JlomyckaeT He Oolniee AByX TpyObIX OIIMOOK, MM He Oojiee OJHOHN rpyOoii, ofHON HerpyOoi
OtMmeTka «3» BbICTABIISETCS, OmIMOKM M OTHOTO Heno4éTa, MM He Ooyiee TPEX HErpyOBIX OMIMOOK, WIIM OIHOHM HerpyOoit
€CJIN YYCHUK: OLIMOKH U TPEX HE0UETOB, WU IIPU OTCYTCTBHUHU OIIMOOK, HO ITPU HAIMYUH IISTH HEJTOUETOB,
e JIONyCKAaeT HE3HAYUTEIbHOE HECOOIOJICHHE OCHOBHBIX HOPM KYJIBTYPhI MHCHbMEHHOH peud,
npaBu 0OPMIICHHS ITUCBMEHHBIX PadoT.

° MPaBUJIBHO BBIITOJHACT MEHCC ITOJIOBUHBI MMMCbMCHHOU paGOTLI;

e JIONyCKaeT YMCIIO OMHOOK M HEJOYETOB, MPEBOCXOJAIIEE HOPMY, TIPU KOTOPOW MOMKET OBITh

OTMeTKa «2» BBICTABIISIETCS,
BBICTABJIEHA OLICHKA «3»;

€CJI1 YYCHHUK: .
e JIONMyCKaeT 3HAa4YUTEIhbHOE HECOOJIOJEHHE OCHOBHBIX HOPM KYJNbTYphl NHUCHMEHHON pedH,

npaBuiI 0QOPMIIEHHUS MMCBMEHHBIX PadoT.

e MPaBWIBHO BBITIONHSET MeHee 1/3 miuceMeHHO#t paboThr;

e JIONMYCKAaeT YMCIIO OMMOOK M HEeIOYETOB, MPEBOCXOAIIEe HOPMY, IIPH KOTOPOH MOXKET OBITH

OTMeTKka «1» BEICTaBIISIETCS BBICTABJICHA OIEHKA (2%,

B Cl1y4dac: %
y L4 JA0IMYyCKACT 3HAUYUTCIIBHOC HCCO6J'IIO,I[€HI/IC OCHOBHBIX HOPM KYJIbTYPbI IMICbMCHHOU PCYHU,

npaBuiI 0QpOpPMIIEHHUS MMCBMEHHBIX PadoT.




Ilpumeuanue - y4duTenb WMeEET NPaBO IOCTABUTh YYEHHKY OLIEHKY BBIIIE TOW, KOTOpas MpedyCMOTpeHa HOpMaMHM, €ClIM UM paboTa BEHINONHEHAa B
OpUTHHAILHOM BapHaHTE - OLEHKH C aHaJu30M paboT JOBOMATCS O CBEICHHS yYallUXCs, KaK MPaBHJIO, HA TOCIEAYIOIIEM YpOKe; MperycMaTpUBacTCs
paboTa Haj omMOKaMHu M YCTpaHEHHE MTPOOENIOB B 3HAHUAX H YMEHHUAX YUCHHKOB.
KpuTtepun 1 HOpMBI OLIeHKH 3HAHNH YMEHUI U HABBIKOB 00y4YarolInxcs.
IlpakTHyecKkue u 1a00paTopHbIe PaGOThI

¢ TMpPaBWIBHO M CaMOCTOSATENBHO OMpENeNseT LEeNb PaOOThI; BBHIMOIHSIET PadOTy B MOJIHOM
00béMe ¢ coOmofeHneM HEoOXOIWMOW MOCIEAOBAaTEIbHOCTH MPOBENCHHS  OINBITOB,
HU3MEPEHHUI;

*  CaMOCTOSATEIHHO, PALMOHATBEHO BEIOMPAET U TOTOBUT JUIS BBIIOJHEHUS pabOTHl HEOOX0IMMOe
obopynoBaHWe; TPOBOIUT JaHHBIE pPAaOOTHI B YCIOBHSX, OOECHEUMBAIONINX MOIyUYCHIHE

Ormerka «5» HaunboJiee TOYHBIX Pe3yIbTaTOB;

BBICTABJISIE€TCS, €CIIH: e TPaMOTHO, JIOTHYHO OIMCHIBAE€T XOJl MPAKTUUIEeCKOW (JabopaTopHO) pabOTHI, MPaBHILHO
(GopMyIHpyeT BBIBOABI; TOYHO M aKKYPaTHO BBINOJHSET BCE 3alMCH, TAOIHIBI, PUCYHKH,
YepTexH, TpaQuKu, BEIYUCICHUS;

* TMPOSBISIET OPTraHU3AIMOHHO-TPYJOBBIC YMEHUS: IMOAJCPKHBAET UYUCTOTY pabouyero MecTta,
HOPAZIOK HAa CTOJIE, SKOHOMHO pacXoayeT MaTepuaibl; COOJIOJaeT IpaBUia TEXHUKU
0e301MacHOCTH TIPY BHITTOJTHEHUH PadoT.

e BBINOJNHACT TMPAKTHYECKYIO (T1abopaTopHyIO0) paboTy TMOIHOCTEIO B COOTBETCTBHH C
TpeOOBaHUAMH TIPH OIEHHUBAaHUHM pPE3ylbTaTOB Ha "5", HO JOMyCKaeT B BBIYUCICHUSIX,

OTMeTKa «4» BBICTaBIIAETCH, N o
U3MEpEHMsIX He OoJiee TpeX HeJ0UETOB WK OIHY HErpyOyIo OIIMOKY M OJINH HEJOYET;

€CJIM YYCHHUK: . .
e mpu odopmieHHH pabOT JONMYCKaeT HETOYHOCTH B OIMCAHWU XOJa JICHCTBUil, aenaer

HETIOJIHBIC BBIBOIBI IIPU 00OOIICHHUHY.

e MpaBWILHO BHINONHSET paboTy He MeHee, 4yeM Ha 50%, oHako 00BbEM BBHIMOIHEHHOM
YacTWU TaKOB, YTO IO3BOJISIET IOJYYUTH BEPHBIE PE3yNbTaThl M CHENaTh BBIBOABI IO
OCHOBHBIM, IPUHIUITHAIIBHBIM BaXKHBIM 3a7ja4yaM paOoThl;

e moxbupaer o0OpyAOBaHME, MaTepHajl, HAYMHAET PadOTy C MOMOILBIO YUHUTEINs; MM B XOJIE
NPOBENEHUsT W3MEPEHUH, BBIYMCICHUM, HAOMIOAEGHUH JOMycKaeT OMIMOKHM, HETOYHO
(dbopMynupyeT BIBOABI, 0000IICHUS;

* MPOBOJIUT PabOTy B HEPAILMOHAIBHBIX YCIOBUAX, YTO NMPUBOAUT K MOIYUYEHHIO PE3YJIBTATOB C
OOJNBIIMMY MOTPEIIHOCTSME; MM B OTYETE JOIyCcKaeT B OOIIel CI0XKHOCTH He Ooyiee ABYX
omOOoK (B 3aMMCSAX YUCEN, Pe3yJbTaTOB U3MEPEHUH, BBIYMCICHUH, COCTABICHUH IPadUuKOB,
TabJIMIl, CXeM H T.JA.), HE UMEIOINX JUIsl TAaHHOW pabOThl MPHUHIMIINAIBHOTO 3HAYEHHUS, HO
MOBJIMSIBIINX HA PE3YJILTAT BHITOTHECHUS;

e JomycKaeT TpyOyio OommOKy B XOJ€ BHITIOJHEHHUS paOOTH: B OOBSICHEHUH, B 0OOPMIICHUH, B
COOJIIOICHNH TPaBHUJI TEXHUKU 0€301aCHOCTH, KOTOPYIO YYEHHK UCTIPABIISET 110 TPEOOBAHHIO

OTMeTKa 3»
BBICTABJISAETCS, €CJIA YUCHHK:




YUHUTCIIA.

OTMeTKA «2)» BEICTABIACTC,
€CJIM YUCHHUK:

HE ONpEJIeNIeT CaMOCTOSITENIFHO LEeNb PA0OThI, HE MOXKET 0€3 MOMOIIH YYUTEIs TOrOTOBUTh
COOTBETCTBYIOLIEE 00OPYIOBAaHHUE; BBITIOIHSACT PAOOTY HE MOJHOCTHIO, U 00BEM BBIOIHEHHON
YaCTH He MO3BOJISIET CEIaTh IPABUIIbHBIC BBIBO/IbI;

JIOITyCKaeT ABe U Oosee rpyObie OmMOKH B X0J€ pabOT, KOTOPbIE HE MOMKET HCIPABUTH IO
TpeOOBaHUIO Mearora Wik MPOM3BOIUT U3MEPEHHsI, BBIYUCICHNS, HAOIIOICHUS] HEBEPHO.

OTMeTKa «1» BEICTaBIISIETCS
B clIyvae, eClIu:

YUCHHK 3HAET MpaBuiia 0€30MACHOCTH BO BpeMsl TPOBENICHHUS TPAKTHUECKIX PadoT.
BrinonuseT npocreiiiye uccaenoBaHus Mo pPyKOBOACTBOM YUHUTENS.

Kpurtepun u HopMbI OlleHKHY 3HAHUIT YMEHUI1 M1 HABBIKOB 00y4aroIIHXCS.
Hao0aoaenue 3a 00LeKTOM.

OTMeTKa «5» BBICTaBIISCTCS,
€CIIA yYCHHK:

MPaBUJILHO TIPOBOIUT HAOJIOICHHUE TI0 33aHHUI0 YUUTEIIS;
BBIJIETISIET CYIIIECTBEHHBIE IPU3HAKH y HaOII01aeMoro o0beKTa, MpoIiecca;

rPaMOTHO, JJOTHYHO 0(hOPMIISET Pe3yIbTaThl CBOMX HAOIIOACHUH, feaeT 0000IICHNUS,
BBIBO/IbI.

OTMmeTKa «4» BBICTABJISCTCH,
€CJIA yYSHUK:

MpaBUJIBLHO IPOBOAUT HaGJIIOILeHI/Ie 110 3aJIaHUIO YUUTECIIA,

JIOITyCKaeT HETOYHOCTH B X0/I€ HAOJIOICHHIA: TIPH BBIJICIIEHIH CYIIECTBCHHBIX TPU3HAKOB Yy
Habr01aeMOro 00BEKTa, IPOLIECCa Ha3bIBAET BTOPOCTETICHHBIE;

HEOPEKHO MM HETOUHO 0(OPMIISIET Pe3yIbTaThl HAOIIOACHHUH.

OtMeTKa «3» BBICTABIISICTCS,
€CJIM YYCHUK:

JIOTTyCKaeT OJTHY-/IBE TpyOble OIMIMOKY WIIM HETOYHOCTH B IPOBEJICHHN HAOIIOACHHUH 1O
3aJJaHUI0 YUUTEIIS;

IIPY BBIACTICHUH CYLIECTBEHHBIX IPU3HAKOB Y HaOIr01aeMOro 00beKTa, mporecca
Ha3bIBAET TOJIBKO HEKOTOPHIE U3 HUX;

JIOITyCKaeT OJIHY-JIBE rpyObie ONMOKH B 0(DOpMIIEHUH Pe3yIbTaTOB, HAOMIOICHUH 1
BBIBOZIOB.




e  JIOIYCKAaeT TPU-UETHIPE TPyObIe OMTUOKHU MPU MPOBEICHUHN HAOTIOCHUH 110 3aJaHUI0
YUUTEIIS;

e  HEMPaBWIBHO BBIJCISET NMPU3HAKH HAOI0]aeMOT0 00BEKTA, TIPOIlecca;

e  JIONyCKAaeT TPU-YEThIPE rPpyObIe OMUOKU B OPOPMIICHUH PE3yIbTaTOB HAOIIOACHUN U
BEIBOJIOB.

OTMeTKA «2» BBICTABIISICTCS,
€CJIM YYCHUK:

. BBIIIOJIHACT HpOCTGfIH.IPIC Ha6J'IIOI[CHI/I$[ IO pPyKOBOACTBOM YUHUTECIIA;

OTtMmeTKa «1>» BBICTaBIISETCS e  HENPaBWIHHO BBIACISACT MPU3HAKH HAOIIOAaEMOr0 00BEKTa, IPOoIIecca;
B CcIry4ac: e JoITycKaeT O6oJee YeThIpeX TPyOBIX OMMOOK B 0pOPMIIEHIH PE3YIHTaTOB HAOIIOIEHUH 1
BEIBOJIOB.

IHpumeuanue. ONCHKY C aHAJTU30M YMCHHUI U HaBBIKOB MPOBOUTH HAOIIOICHHSI JJOBOAATCS J0 CBEICHUS YUaIlUXCs, KaK MPaBUJIO0, Ha MOCIEAYIOIIEM YPOKE,
MOCJIE CAa4YM OTYETA.
Oo6mas knaccupuranus omudoK
[Ipu onleHke 3HaHMUH, yMEHUIA, HABBIKOB CIIEIYET YUUTHIBATH BCe OMMOKH (TpyOble U HErpyOble), HEJOUETHI B COOTBETCTBHHU C BO3PACTOM YUAIIUXCSL.

e  HEe3HaHHE OINpe/eICHHsI OCHOBHBIX MOHATUMN, 3aKOHOB, TPABUJI, OCHOBHBIX MOJIOKEHUH, TEOPUH,
He3HaHue GopMyJ1, OOLIETTPUHATHIX CUMBOJIOB 0003HAUCHUN BETUYNH, EAUHUL] UX U3MEPEHHUS,
HalMEHOBaHUM 3THX €IMHULI,

¢ HEyMEHHE BBIJICTUTD B OTBETE TTIABHOE; 00OOIIUTH Pe3yabTaThl H3YUCHHUS;

¢ HEyMeHHE IPUMCHUTH 3HAHUS JJIs PELICHNUS 331249, OOBSICHEHUS SIBICHHUS;

e HEyMEHHE YUTATh U CTPOUTH rpauKu, MPUHIUIHAIEHBIE CXEMBI;

I'pyovie owiuoku

e HEYMEHHE MOATOTOBUTH YCTAHOBKY HJIU JIA0OPaTOpHOE 000PYA0BaHHUE, POBECTH OIIBIT,
HaOIIOIEHNE, ClIeNaTh HEOOXOIMMBIEC PACUETHI HITH UCTIOIH30BATh MOyYEHHBIE TAHHBIE IS
BBIBOJIOB;

e HEyMeHHeE NO0JIb30BaThCS IEPBOUCTOUHUKAMH, YUCOHUKOM, CIIPABOYHHKOM;

e  HapylIeHUE TEXHHUKH 0€30I1aCHOCTH, HEeOPEKHOE OTHOIICHHE K 000pYI0BaHUIO, TPHOOpaM,
MaTepHaam.

*  HETOYHOCTH (HOPMYINPOBOK, ONPEIEIIEHU, TOHATHH, 3aKOHOB, TEOPHH, BBI3BAaHHAS HETIOJTHOTON
OXBaTa OCHOBHBLIX MMPHU3HAKOB OIIPEACIACMOrO IMOHATHUA NI 3ameHo# 1 - 3 u3 atux ITPU3HAKOB
BTOPOCTCIICHHBIMHU,

e  OMmMMOKM MPH CHATHH TOKA3aHUN C N3MEPUTEIHHBIX TPHOOPOB, HE CBSI3AHHBIE C

Hezpyﬁble OIIPEACIICHUEM LCHBI ACIICHUA HIKAJIbI,
ouiudKu

e  OmuOKH, BEI3BAHHBIC HECOOIIOCHUEM YCIIOBUH ITPOBEICHUS OTBITa, HAOTIOACHUS, YCIOBUI
paboTe! prbdopa, 000PyIOBAHNS;

e  OmUOKH B YCIIOBHBIX 0003HAYCHHAX HA CXeMaX, HETOUHOCTh Tpaduka;

e  HEpalMOHAJHHBIN METO/| PEIICHUS 3a/1a4H, BHITOTHEHUS YaCTH MPAKTUIECKOH padOThI,




HCOAOCTAaTOYHO HpOI[YMaHHLIﬁ IJIaH YCTHOI'O OTBETA (HapymeHHe JIOTUKH HU3JIOKCHUA, TIOJMEHA
OTACJIbHBIX OCHOBHBIX BOIIPOCOB BTOpOCTCHeHHLIMI/I);

e  HEpalUWOHAIbHBIE METOABI PA0OTHI CO CHPABOYHOM JIUTEPATYPOIA;
- HEYMEHHE pellaTh 331a4H, BBITIONHATh 3aJaHNs B 00IIEM BUJIC.

Heoouémui e apupMeTHUECKHE OITHOKHN B BEIYHCICHUSX;

e  HepaluoHaJIbHBIE MPUEMBI BEIYMCICHUN 1 TIPeoOpa30BaHUi, BEITIOTHEHHS OIIBITOB,
HAOJIOJICHUH, TPAKTUYCCKUX 3aJ[aHHIA;

e  HeOpeKHOE BBHIITOTHCHHE 3aITHCel, YUePTEeKEH, cXeM, Tpa kOB, TaOJIHIT;
e opdorpaduueckre U MyHKTYAIMOHHBIC OIIHOKH.

YYEBHO-METOAUNYECKOE OBECIIEYEHHUE

JlaHHY10 pado4yI0 POrpaMMy peaju3ylT ciaeayonme y4eOHHKH:

buonorus. Metonudeckue pekomenaanuu. 10-11 kmaccel. [Tocobue mias yunteneit odmieodpazoBarenbHbIX yupexaenuid. Cyxopykosa JI.
H., Kyumenko B. C., Imutpuesa E. A.

buomnorus. Iloypounoe Temarnueckoe ruranupoBanue. 10-11 xmaccer. [locobue anmst yunrenelr o0meoOpa3oBaTeNbHBIX YUPEKIACHUH.
Cyxopyxkosa JI. H., Kyumenko B. C., [Imutpuena E. A.

buonorust. Terpamb-Tperaxkep. 10-11 wmaccel. Ilocobue mis ydammxcs oOmieoOpazoBarenbHBIX yupexneHuit. Cyxopykosa JI. H.,
Kyumenko B. C., Bnacosa E. A.

buonorus. Terpaap-sk3amenarop. 10 - 11 kmaccel. [Tocobue ans ydammxcs obmeoOpa3oBaTenbHbIX yupexaenuit. Cyxopykosa JI. H.,
Kyumenko B. C., Copokun B. B.

buonorus. 10-11 knacesl. YuebHuk 1uia o0meoOpa3oBatenbHbIX yupexaenuil. Cyxopykosa JI. H., Kyumenko B. C., IBanosa T. B.

OO6mmas 6uosorus. DJIeKTpoHHOE TpuiIokeHue K yueonuky Cyxopykooii JI.H., Kyamenko B. C., iBanosoii T.B., 10-11 xnaccel. ba3oBsrii
YPOBEHb

y‘le6HO'MeTOI[I/I‘IeCKI/IC KOMIIJICKTBI ((C(i)epbl» 10 OHOJIOTHUH NpEACTABIAIOT CUCTEMY B3aNMMOCBA3AHHBIX KOMIIOHCHTOB Ha 6YMa)KHBIX n
SJICKTPOHHBIX HOCHUTCIIAX W BKIIIOYANOT PA3JIUYHBIC THIIBI y‘Ie6HO'MeTOI[I/ILIeCKI/IX W3TaHUH; y‘Ie6HI/IK, OJICKTPOHHOC TMPUITIOKCHUC K y‘le6HHKy,
TeTpaz[L-TpeHamép, TETpaAb-IPAKTUKYM, TETPAAb-OK3aMCHATOP, MCTOANYCCKUEC PCKOMCHAAINHN YIHUTCIIIO.



