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HOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamma paspadorana B coorBercTBur @I'OC COO ot 14 mas 2012 Ne 413 |
@®OIT COO ot 18 mas 2023 Ne371, mnonoxenueM o paboueit mnporpamme ['BOY
"PecniyOnukaHCckuii eHTp oOpazoBanus'", denepanpHON pabodei MporpaMMbl BOCITUTAHUSI.

VYueOnplii npeamer «buonorus» yriyonéaHoro ypoBHs usyueHus (10—11 xmaccsr)
SBIISICTCS. OJIHUM W3 KOMIIOHEHTOB INpEeIMETHON 00nactu «EcTecTBEHHO-HaydHBIC TPEAMETHD.
Cornacao monoxxkenusim PI'OC COO mnpodunbHbe y4eOHBIE NPEAMETHI, H3ydaeMmble Ha
yriyOlnEHHOM YPOBHE, SIBIITIOTCS criocoOoM muddepeHnnanuu o0ydeHusl Ha YPOBHE CPEIHETO
oOuiero oOpa3oBaHMsI M NMPU3BAHBI O0ECHEUNUTh MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOIIUM,
CpPeIHUM OOIIMM, CPEIHUM TPO(PECCHOHATBHBIM M BBICIIMM 0O0pa3oBaHueM. B To ke Bpems
KaX/IbI U3 9THX y4eOHBIX MPEJAMETOB JO0JDKEH OBITh OPHEHTUPOBAH HA MPHOPHUTETHOE PEUICHHE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PA3BHBAIOIINX 3a]lad, CBS3aHHBIX C MPOQOpUEHTAITNEH
oOyyarouuxcsds M CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOM 0O0JacTH HAy4HOrO 3HaHUS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIMIIMHOW, SKOJIOTHEH, ICHUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIeTIOM.

[Iporpamma mo yue6HOMy npeamery "buosnorus" na€r mpencraBieHue o IeIU U 3a7adax
n3ydeHus yueOHoro npeamera «buonorus» Ha yriayOnEHHOM ypOBHE, ONpeeNsieT 00s13aTeIbHOe
(MHBapHaHTHOE) MpEAMETHOE COJEpKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasfesaM M TeMmaw,
pacnpeziesieHue 1o KiaccaM, peKOMEHIyeT MOCIe0BaTeIbHOCTh U3YUeHUsl yueOHOro MaTepuana
C y4€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH Y4eOHOTo Ipolecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMme mo OMONOTHU peaiM30BaH MPUHITUTT
MPEEMCTBEHHOCTH C HW3yYCHHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs,
Onmaromaps uyeMy MPOCMATpPUBAETCS  HAMNpaBICHHOCTh Ha  MOCJENYyIollee  pPa3BUTHE
OMOJIOTMYECKUX 3HAHWUW, OPHEHTHPOBAHHBIX HAa (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIUJICHHS], TPEICTaBICHUN O 3I0pOBOM 00Opase >KU3HH, Ha
BOCIIUTaHHE OEpEeKHOrO OTHOIIEHUS K OKpyXarolled mnpupoaHoil cpene. B mporpamme no
OMOJIOTHMHM TakXKe IMOKa3aHbl BO3MOXHOCTH ydeOHoro mnpenmera «buonorus» B peanu3anuu
tpeboBannii ®I'OC COO K TIaHUPYyEeMbIM JTUYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM
pedynprataM o0O0ydeHus U B (OPMHUPOBAHMM OCHOBHBIX BHJAOB Y4e€OHO-TIO3HABATEIbHOM
JEeSITEeIbHOCTH OOYy4aloUIMXcsi MO OCBOEHHUIO COAEpkKaHHs OHOJOTrHYecKoro oOpa3oBaHMs Ha
yYpOBHE CpeHero o0Iiero 0opazoBaHusl.

VYueOHsblii nmpeamer «buosiorus» Ha YpOBHE cpenHero ooumiero odpa3zoBaHHUS 3aBepIlacT
Ouosoruueckoe oOpa3oBaHUe B IIKOJE U OPUECHTHPOBAH HA PACUIMpPEHUE U yriayOieHue 3HaHun
oOyyaromuxcs O JKMBOM TMPHpPOJE, OCHOBAX MOJIEKYISAPHON U KIETOYHOW Ouoioruwu,
SMOPHUOJIOTUH U OMOJIOTUU PA3BUTHS, TEHETHKH, CENEKIIUHU, OMOTEXHOJOTHH, 3BOIIOIMOHHOTO
yUEHUS U KOJIOTHUH.

N3yuenue yuebnoro npenmera «buonorus» Ha yriyOjaeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJITOTOBKY OOyYaromuxcs K MOCIEIYIOINIEeMY MOJY4eHUI0 OMOIornyeckoro oOpa3oBaHUs B
By3aX U OpraHM3alusAX CpelHero mpogeccuoHaabHOro oopazoBaHus. OCHOBY €ro COoJep KaHus
COCTaBIJIIET CUCTeMa OWOJIOTMUECKUX 3HAHUHM, MOJIYYEHHBIX NPU H3YYE€HUH OOy4arolMMUCS
COOTBETCTBYIOLIMX CHCTEMAaTUYECKUX pa3AeioB OMOJIOTMHM Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBanus, B 10—11 knaccax 3Tu 3HaHUS MOTY4arOT pa3BuTHe. Tak, pacCIIMpPEeHbl U yriIyOJIeHbI
OuoJIOTUYECKHE 3HAHHUSA O PACTEHUSX, JKUBOTHBIX, Tpubax, OakTepusix, OpraHu3Me 4YeJIOBeKa,
oOIMMX 3aKOHOMEPHOCTSX KHU3HH, JIOMOJHHUTENbHO BKJIIOUEHBI OHOJIOTHYECKHE CBEICHUS



IIPUKJIATHOTO M TIOMCKOBOI'O XapaKTepa, KOTOpPbIE MOXHO HCIIOJIb30BATh KAK OPUEHTHUPHI IS
nocienyomero Beidopa npodeccun. Bo3mokHa Takxke MHTErpaunus OMOJOTHYECKUX 3HAHUU C
COOTBETCTBYIOLIMMH 3HAHUSMU, TTOJTYYCHHBIMU O0Y4aIOIUMUCS NPH U3YyYeHUU QUBNKU, XUMUH,
reorpadguu U MaTEMaTHKH.

CrpykTypa mnporpammbl 1o ydeOHOMYy mnpenMery "buonorusa" otpaxaer CHCTEMHO-
YPOBHEBBI M SBOJIIOIMMOHHBIA TOJAXOIBI K M3ydeHHIo Ouosioruu. COTJIacCHO UM, W3Y4aroTCs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUISl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
HBOJIIOIMM OPTraHMYECKOr0 MHpa Ha 3emie, COXpaHeHHs OMOJIOTHYECKOTo pa3HOO0Opa3us
wraneTsl. Tak, B 10 Kiacce M3ydarOTCsl OCHOBBI MOJICKYJSIPHOM M KIIETOYHOM OwmoJioruwu,
SMOPHOIOTHN M OMOJIOTHH PAa3BHUTHS, TCHETUKU M CENEKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTUH, AaKTYaJU3UPYIOTCA 3HAHUA OOyJalolmUXCs MO OOTaHWKE, 300JI0TUM, AHATOMUH,
¢dbusmosornn yenoseka. B 11 kiacce m3y4aroTcsi BOJIIOIIMOHHOE yY€HHE, OCHOBBI DKOJIOTUH U
ydeHue o ouocdepe.

VYueOHblii mnpeamer «buosorus» mpu3BaH O0ECHEUYUTh OCBOCHHME OO0Y4aroLIUMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIMUIOB M MpaBW, JeXKalluX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJSIUH, OHOLEHO03a, IKOCHCTEMBI, O BBIJAIOIINXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIEIOBAHUAX B OHMOJIOTHH, NMPUKIAJAHBIX acMeKTax
Ouonornueckux 3HaHWM. J[ns pa3BUTHS M TOJAEpKaHUS MHTepeca 00ydaromuxcs K OHOIOruu
Hapsily CO 3HAUUTEIbHBIM 00bEMOM TEOPETUUYECKOTO MaTepHalia B COJIEpKaHUU MPOTrpamMMBbl 110
OMOJIOTUH TIPETYyCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHHUS M PA3BUTUS TOW WU WHOU
obnactu OMOJIOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE Ba)KHEHIINX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henb u3yuenus yuebHoro npeamera «buonorus» Ha yrinyOoaéHHOM YpOBHE — OBIAJCHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAJILHOM OpPraHU3allMU >KUBBIX CHUCTEM
pPa3HOro paHra u NpuoOpeTeHue YMEHHI HCIO0JIb30BaTh 3T 3HaHUS B (pOpMHpPOBAHUM MHTEpeca
K omnpenenéHHoi obnactu npodecCHOHATBLHON AEATEIbHOCTH, CBSI3aHHOW C OMOJIOTHEH, Win K
BBIOOPY Y4EOHOT0 3aBe/ieHus AJIsl TPOJOHKEHUs OMOJIOrHYeCcKOro oopa3oBaHusl.

JlocTkeHue 1esu u3ydeHus ydeOHoro mpenmera «buonorusy Ha yriayOnEHHOM ypoBHE
obecrieunBaeTcs pelIeHueM CIEIYIOUIUX 3a/1au:

OCBOCGHHE OOYydYalolMMHUCS CHUCTEMBbl OHOJIOTUYECKMX 3HaHH: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsIX, KOHIEMIUSIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IpaBUIIaX,
COCTABJISIIOIIUX COBPEMEHHYK) E€CTECTBEHHO-HAy4YHYIO KapTUHY MHUpa; O CTPOCHMHH,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTHYECKHX cUCTeM (KJIeTKa, OpraHu3M, MOMYJSIus, B,
ouoreoreHo3, O6uocdepa); O BBHIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEJOBAHHIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydYalmuXcsi ¢  METOJAaMHM  TO3HAHMS ~ JKMBOW  MPHUPOIbIL:
HCCIIEIOBATEIbCKUMH METOJaMH OMOJIOTMYECKUX HAyK (MOJIEKYISIPHOM U KIECTOYHOU OMOJIOTUH,
SMOPHOIOTUN M OMOJIOTUM PA3BUTHUS, TEHETUKU U CENEKIMH, OMOTEXHOJIOTMU U CUHTETUYECKOM
OMOJIOTUH,  MAJEOHTOJOTHUH, OSKOJOTMH); METOJaMH  CaMOCTOSTENIbHOIO  IPOBEAEHUS
OMOJIOTUYECKUX MCCIIEOBAaHUN B J1abopaTopuu M B Mpupoje (HaOIoAeHUe, HU3MEpEeHHUE,
HKCIEPUMEHT, MOJICTUPOBAHUE);

OBJIaZiIcHHEe OOYYarOUUMHCS YMEHMSIMHU: CaMOCTOSITEIbHO HAaXOJUTh, aHAIN3UPOBATh U
UCIOJb30BaTh OMOJIOTMYECKYI0 HH(OPMAIIHIO; TIOJIb30BATHCS OMOJIOTHYECKON TEpMUHOIOTHEN U
CUMBOJIUKOW; yCTaHaBIMBATh CBSI3b MEXKAY pa3BUTHEM OHOJIOTHM UM COIMAIBHO-
HSKOHOMHYECKUMHU U DSKOJOTMYECKHMMM IMpoOJieMaMH YeJOBEYEeCTBA; OLEHMBATH IOCIIEACTBUS



CBOEH JEATENIbHOCTH 110 OTHOLIEHUIO K OKpY)Kalolled IpUpPOJHON cpene, COOCTBEHHOMY
3MI0POBBI0 W 3JI0POBBIO0  OKPYXKAIOMIMX Jiojel; OOOCHOBBIBATH H  COONIOAATH  MEphI
npo(MITaKTUKA MH(EKIMOHHBIX 3a00JIeBaHUH, MpaBWJia MMOBEICHUS B MPHUPOJE U 0OeCTieueHHs
0€30MaCHOCTH COOCTBEHHOM KM3HEICSITEIBHOCTH B YPE3BBIUYANHBIX CHUTYalUsAX MPHPOIHOTO U
TEXHOTEHHOTO XapaKkTepa; XapaKTepU30BaTh COBPEMEHHBIC HAy4YHbIE OTKPBITUS B 00JAcTH
OHOJIOTHH;

pa3BUTHE y 00YJaIOUINXCSI WHTEIUIEKTYa IbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Iporecce
3HaKOMCTBA C BBLIAIOUIMMHCS OTKPHITUSAMHU M COBPEMEHHBIMH HCCIEIOBAHUSAMU B OHOJIOTHH,
pelaeMbIMu €10 IpoOsieMaMu, METOA0JIOIMed OMOJIOrMYecKOro MCCIEA0BaHus, MPOBEICHUS
OKCTIEPUMEHTAIBHBIX HCCICAOBAHUM, pelmeHus] OWOJIOTUYECKUX 3a/1a4, MOJACIHPOBAHUS
OMOJIOTMYECKUX 00BEKTOB U MPOLIECCOB;

BOCIHTaHUE y 0Oy4JaroOmMXcs IIEHHOCTHOTO OTHOIICHHUS K JKUBOHM MPUPOJAE B IETIOM H K
OTHEeNbHBIM €€ OO0BEeKTaM | SBJICHUSAM; (OpPMUpOBaHME DKOJOTHYECKOW, TeHETHYECKON
IPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHS B IMPHPOJE; WHTETPAIMU E€CTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpeTeHne 00yJaroIUMHUC KOMIIETEHTHOCTH B PAIMOHATBHOM TPUPOAOTIONH30BAHUT
(coOmroneHne mpaBWJl TMOBEACHUS B MPUPOJE, OXpaHbl BHJAOB, JKOCHCTEM, OHochepsl),
COXPAaHEHHWU COOCTBEHHOTO 3[0POBbS U 3J0POBbSl OKPYXKAIOMIMX JtoJed (CoOmoeHust Mep
npoduIaKTUKK  3a00JieBaHHWM, oOecmieyeHre  O€30TMacHOCTH  KU3HEACATCIILHOCTH B
Ype3BBIYaHBIX CHTYAUsX MPUPOJTHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIB30BAHUS
OMOJIOTMYECKUX 3HAHUI M YMEHHH B MOBCEAHEBHOMN KU3HU;

CO3JaHME YCIOBHHA Ui OCO3HAHHOTO BbIOOpa OOyYAIOMIMMHCS HHIUBUAYAIBHO I
00pa3oBaTeIbHON TPAEKTOPHH, CIHOCOOCTBYIOIIEH TMOCHEnyroIeMy mpodecCHOHATBHOMY
CaMOOIIPENICICHUI0, B COOTBETCTBUU C WHIUBUAYAIbHBIMU HMHTEpPECAMH M MOTPEOHOCTIMU
pervoHa.

OO6miee 9MCIIO 4YacoB, OTBEICHHBIX HA HM3y4eHHWE OWMOJIOTMH Ha YriIyOJICHHOM YpPOBHE
cpenHero oOmiero obpaszoBanms, coctaBiser 204 gaca: B 10 xmacce — 102 vaca (3 uaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).

OTO6op oOpraHu3allMOHHBIX  (OopM, METOOB M  CcpeACTB OOydeHus OHOJIOTHH
OCYILIECTBIISIETCS ¢ YYETOM CHEUU(PUKU €ro COJAepKaHUS U HAMpaBJICHHOCTH Ha MPOJIOJDKEHUE
Ouosnoruueckoro oOpa3oBaHMsl B OpraHHU3aIUsAX CpPeJHEro MpodeCCHOHATBHOIO U BBICIIETO
o0OpazoBaHwUsI.

OO0s13aTeNIbHBIM YCIIOBHEM IMPH 00Y4YeHHUU OHOJIOTHMU Ha YriayOJEHHOM YPOBHE SBIISETCS
mpoBe/ieHHEe J1a0OpaTOPHBIX W MpakTUdeckux padbor. Taxke ydactue oOydarommxcs B
BBITIOJIHEHUM TPOEKTHBIX UM  y4EOHO-HCCIENOBATENbCKUX PabOT, TeMaThKa KOTOPBIX
OTIpeIeNIIeTCS y4YUTENeM Ha OCHOBE HMMEIOIIUXCS MAaTepHabHO-TEXHUYECKHX PECYpCcOB U
MECTHBIX MPUPOIHBIX YCIOBHIA.



COJEP)KAHUE OBYYEHUA
10 KUIIACC

Conepkanue MPOTPaMMbl, BBIACICEHHOE  KVYPCUBOM, HE BXOAWT B  TPOBEPKY
rocyfaapcTBeHHo# urorosoit arrecrauuu (I'1A).

Tema 1. buosiorusi kak Hayka

CoBpemeHHasi OMOJIOTHST — KOMIUICKCHas Hayka. Kparkas wcTopusi pa3BUTHSI OWOJIOTHH.
buonornveckne Haykum W H3ydaeMmble UMHU TpobOiembl. DyHIaMEHTAIbHBIC, MPHKIATHBIC WU
MTOMCKOBBIE€ HayYHbIE UCCIICIOBAHUS B OMOJIOTUH.

3HavyeHne OuoJOrMM B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [lpodeccun, cBs3aHHble ¢ Ouosnorueil. 3HaueHue OHOJNOTMM B MPaKTHUYECKON
NESTETPHOCTH YENIOBEKAa: MEAMIIMHE, CEITbCKOM XO3SHUCTBE, MPOMBIIUICHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpanuu

[Hoptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apsei, I
Mennens, B. WU. Bepuanckuii, U. II. IlaBnos, 1. 1. MeunukoB, H. M. Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuipl 1 cxembl: «CBsi3b OMOJIOTUM C APYrUMH Haykammuy, «CucTemMa OMOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yYeHUE

Kusble cucrembl Kak mpeaMeT u3ydeHust ouonaoru. CBONCTBA KUBBIX CHCTEM: €IMHCTBO
XMMHUYECKOTO COCTaBa, ITUCKPETHOCTh W LEJIOCTHOCTb, CIOKHOCTh U YHOPSAAOYEHHOCTH
CTPYKTYpBl,  OTKPBITOCTb, CaMOOpraHM3alusi, CaMOBOCIPOMU3BEICHHE, Pa3ApaKMMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3alid >KUBBIX CHCTEM: MOJEKYJISPHBINA, KIETOYHbIM, TKAHEBBIH,
OpraHU3MEHHBIMH, MOMYJISITHOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6MOTEOTICHOTUYECKUH ),
ouoctepusiid. [Iporeccrl, mpoucxosmue B KUBbIX cucTeMax. OCHOBHbBIE MPU3HAKH >KHUBOTO.
Kuzsp kak ¢opma cyiecTBoBaHUSI MaTepuu. Hayku, u3ydaroniye UBbI€ CUCTEMBI Ha Pa3HBIX
YPOBHSX OpraHU3aIUHU.

N3yuenue xuBbIx cucteM. Metoasl Ouonornueckoil Hayku. Habmionenue, msmepenue,
SKCIEPUMEHT, CHUCTeMaTu3aluus, MeTaaHanu3. [loHATHe O 3aBUCUMOM U HE3aBUCHUMOU
nepemenHoit. [lnanmpoBanue skcrnepumenta. [locTaHoBka u mpoBepka rumote3. Hynepas
runore3a. [lonarue BeIOOPKHU U €€ JO0CTOBEpHOCTh. Pazdpoc B 6uonornueckux gaHHbIX. O1eHKa
JOCTOBEPHOCTH MOJIyYEHHBIX PE3yNbTaToOB. [IpUUMHBI HCKaKEHUSI Pe3yabTaTOB IKCIEPUMEHTA.
[ToHsiTHE CTATUCTHYECKOTO TECTA.

JdeMoHcTpanun

Tabmuet u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «bBHOJIOTHYECKHE CHCTEMBI,
«CBoOlCTBa KUBOU MaTepun», «YPOBHU OpraHU3aLUU KUBOM MPUPOIbDY, «CTpOEHUE KUBOTHOM
KiIeTkn», «TkaHM  KUBOTHBIX», «CHCTeMBl OpPraHOB  YEJIOBEUECKOIO0  OpPraHu3May,
«buoreonenosy», «buocdepar, «MeToapl U3yUEHUs KUBOU MTPUPOIBI».

O6opynoBanue: 1abopaTopHOE 000pYIOBAaHUE ISl MPOBEACHUS HAOMIOICHUH, U3MEPEHUI,
SKCIIEPUMEHTOB.

IpakTuyeckass padora «/crnosb30BaHUE PA3IUYHBIX METOJIOB MPH M3YYEHHH >KHUBBIX
CUCTEM.

Tema 3. buosiorust KjieTkun



Knerka — crpykTypHO-(DyHKIIMOHAJIbHAS €MHMLA JKUBOTO. VICTOpPHS OTKPBITHS KIETKH.
Pabotet P. I'yka, A. JleBenryka. Kierounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIO’KEHUSI COBPEMEHHOMN KIIETOUHOM Teopuu.

Metoapl MONEKYISPHOM M KJIETOYHOW OHOJOTHH: MHUKPOCKOMHs, Xpomarorpadus,
anekTpodopes, MeEToJ ~ MeueHbIX aroMoB, auddepeHnmansHoe  HEHTpHU]YrUpoBaHHE,
KYJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHKPOCKOIHSI.
Kongokanvnaa mukpockonus. Bumanvroe (npusicuzneHnoe) uzyieHue Kiemox.

JdeMoHcTpanuu

[Hoptpetst: P. I'yk, A. JleBenryk, T. [lIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuuer u cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIM MHUKPOCKOIM», «McTopws
Pa3BUTHSI METOJIOB MUKPOCKOITHUI.

O6opynoBaHHe: CBETOBOM MHUKPOCKOI, MHKpPOIpENnaparbl PacTUTENbHBIX, HUBOTHBIX WU
OaKTEepHAITBHBIX KIETOK.

IIpakTnueckas padora «/I3yyeHne METOJOB KJIETOYHOW OHOJOrHHM (XpomaTtorpadus,
anekTpodopes, nupdepennnanbaoe nentpudyruposanue, [ILP)».

Tema 4. XuMnuyeckasi opraHu3anms KJIETKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPaMUKpPOAJIEMEHThI. Bona u e€ ponb
KaK pacTBOPHUTENs, peareHra, y4yacTHe B CTPYKTYPUPOBAaHUHU KIETKH, TEIUIOPETYISLUU.
MunepasnbHbI€ BEllecTBa KIETKH, UX OHosiorndyeckas posb. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BeliecTBa KieTKkd. buonornueckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil moiekynbl. IlepBuuHast cTpykTypa Oenka, HenTHIHAS
CBs3b. BTOpuuHas, TpeTwdHas, YeTBepTUYHas CTPYKTyphl. JleHartypamus. CBoicTBa OEIKOB.
Knaccudukanus 6enxos. buonornueckue ¢pyHkimu 6enkoB. [Ipuonbi.

VYrneBoapl. MoHocaxapupl, AWcaxapuibl, OJMTOocCaxapuabl W mojucaxapuasl. OOt
IJIaH CTPOEHUS U (PU3MKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buoioruueckue GyHKIMN
YTJIEBOJIOB.

Jlumuger.  T'mapodunsHO-THApOGOOHBIE  cBoiicTBa.  Kiaccudukanuss — JTHIHAIOB.
Tpurmuuepuasl, hochonunuabl, BOCKU, crepouibl. buonornueckue ¢pynkiuu aunuaos. Oouue
CBOMCTBa OHMOJIOTMYECKMX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. Crpoenue HykinemHOBBIX KUCIOT. HykiaeoTupbl.
[Mpunnun komrmiementapuoctu. IIpaBmiio Yapradda. Crpykrypa JJHK — nBoiiHas crnmpalib.
Mectonaxoxaenue u 6uonorundeckue pynknun JJHK. Bunst PHK. ®ynkiun PHK B knetke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B Mojiekysie AT®. buonoruueckue
¢byukiun  AT®. BoccraHoBieHHbIE TEpPEHOCUMKHM, UX (GYHKIUM B KIeTKe. [[pyeue
HyKIeo3uompugocghamol (HTD). CexBenupoBanne  JIHK.  Memoow:  cemomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykrypHas Ouonorus: OMOXMMHYECKHEe U OHOPHU3NYECKHE HCCIENOBaHUSA COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTYphl Ouomonekyn. Modenuposanue cmpykmypol u  QyHKyuil
buomonekyn u ux komniexcos. Komnvromepmwiti Ou3aiin u opeaHuyecKuti CuHme3 OUOMONEKY U
UX HENnPUPOOHBIX AHATI0208.

JdeMoHcTpanuu

[Hoptpertsr: JI. Ionunr, J[x. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankinun, ®@. Caunrep, C.
IIpy3unep.

Huarpammel:  «PacnpeneneHue XMMHYECKHX DJIEMEHTOB B  HEXKHMBOH  IPUPOJAE»,
«Pacrpenenenne XuMU4YECKUX AJIEMEHTOB B )KMBOM IIPUPOJIEN.



Tabmuuer u cxemsl: «l[lepuoanyeckas TabnuIa XMMUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYNBl BOJbD», «BemecTtBa B cocTaBe OpraHu3moB», «CTpoeHUE MOJIEKYJbl Oenkay,
«CTpyKTypBl OETKOBOW MOJEKYNIb», «CTpoeHHEe MOJEKYN YriieBoAOB», «CTpOeHHE MOJIEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOsIeKyIbl ATD».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJ0BaHHUE.

JlaGopaTopHasi padora «OO0HapyXeHHE OCITKOB C TIOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlabopaTopHas padora «liccienoBanue HyKIE€MHOBBIX KUCIIOT, BBIJIEJIEHHBIX U3 KIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKIMH KIETKH

Tunsl KIeTok: 3ykapuoTHdecKass U Ipokapuotudeckas. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pa3oBaHus KIETKHU.

Ctpoenue mpoKapuoTHUECKOM KieTku. Kierounas crTeHka OakTepuii u  apxeil.
OcoOeHHOCTH CTpOEHUs TeTepoTPO(PHON M aBTOTPO(PHON MPOKAPHUOTUUYECKUX KIETOK. MecTto u
POJIb MPOKAPUOT B OMOIIEHO3AaX.

Crpoenre n QyHKIMOHUPOBAHUE dyKapHOTHUYECKOM KkieTku. [lma3zmarnyeckas MmemOpaHa
(mna3manemma). CrTpykTypa Iu1a3Matudeckoid MemOpaHbl. TpaHCHOPT BeLIECTB uepe3
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIM (nuddysus, oOnery€éHHas audd@ysus), aKTUBHBII
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopt). Ilomymponunaemocts MemOpanbl. Pabora
HaTPUH-KaJIMEBOTO HacOCa. DHJIOIUTO3: MMUHOIUTO3, (haromuTo3. Jk301uTo3. KietouHas cTeHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU pacTeHH, rpuOoB.

[urommazma. I[luro3osb. [lurockener. [IBmkenue uurorazmbl. OpraHouabl KIETKH.
OnHomeMOpaHHBIE OpraHOMIbI KJIETKHU: 3HaorasMarndeckas cetb (JIIC), ammapart ['onbmku,
JU30COMBI, MX CTpoeHue U (yHKuuu. B3anMocBs3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CtpoeHue TpaHyISIpHOTO peTukynyma. Mexanusm nanpasienus 6Oeaxoe 6 IIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOUHBIX MeMOpaH. [mamkuit  (arpaHyssipHBIN)
SHJOIUIa3MaTHYeCKuid peTukyaym. CekperopHas Qynkius anmapata [onbmku. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onb0cu. TpaHCIOPT BEILIECTB
B KJeTKe. Bakyonu pactutenbHbIX KieTok. Kiierounsiit cok. Typrop.

[TonyaBTOHOMHBIE OpraHOWbl KJIETKH: MUTOXOHIPHUM, IJIAcTUIbL. [Ipoucxoocoenue
mumoxonopuil u naacmud. Cumbuocenes (K.C. Mepeosickosckuil, JI. Mapeynruc). CtpoeHue u
GyHKIMM  MUTOXOHIpUM u minacTuia. [lepBuuHble, BTOpPUYHBIE U CJOXHBIC IIJIACTH]IBI
(OTOCHHTE3UPYIOUIUX JYKApHOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX
pacTeHu.

HemeMm6pannbie opranouasl kietku CTpoeHre U QyHKIMHM HEMEMOpaHHBIX OPraHOMIOB
kieTku. Pubocomel.  [lpomeosicymounvie ¢hunamenmol. MukpopuiaMeHTbl. AKmMuHosbie
Muxkpoguramenmol. MpbIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
Muxkpotpybouku. Krnetounsii meHtp. CTpoeHHe U [BIKEHHE KI'YTUKOB M PECHUYEK.
MuxkpotpyOouku 1uToriasmel. Llentpuons. benku, accoyuuposanmvie ¢ MuKpoguiameHmamu u
Muxpompybouxamu. Momopuvie benxu.

Anpo. Obonouka siApa, XpOMATHUH, KapUOILIa3Ma, SAPBIINIKH, UX CTPOSHHE W (PYHKIIUU.
SnepHblii 6enkoBbI MaTpHKC. [IpocTpaHCTBEHHOE pPacoJIOKEHHE XPOMOCOM B MHTEp(hazHOM
anpe. dyxpomamun u eemepoxpomamun. benku XpomaTHHa — TUCTOHBI. J{uHamuxa sA0epHOl
060104KU 8 Mumose. foepHulii mpancnopm.

Knerounsie  BkmtoueHus. CpaBHUTEIbHAs ~ XApaKTEPUCTHKA  KIETOK  J3YKapUOT
(pacTuTenbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



[Hoptpets: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuupr u cxembl: «CTpoeHHE SYKApHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOM
KIeTKn», «CTpoeHue pacTUTENIbHON KIEeTKW», «CTpoeHre MUTOXOHAPUW», «Sapoy», «CtpoeHue
IIPOKAPUOTUYECKOHN KIETKI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MMKpPOIpPENapaThl PaCTUTENbHBIX, XUBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepUaIbHbIX KIETOK.

JladbopaTopHas padora «/3ydeHne cTpoeHus KJIETOK Pa3InYHbIX OPraHU3MOB).

IIpakTnueckas padora «/3yuyeHue CBONCTB KIETOUHON MeEMOpaHbD».

JlabopaTopHnas padora «/ccnenoBanue 1asmMoian3a M JEMIa3MOJu3a B PaCTUTEIbHBIX
KIIETKax».

IIpakTHyeckas padora «/3yueHne NBUKEHHS IUTOIIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O6MeH BelecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

AccUMWIALNS U TUCCUMWIISILIMSL — JIBE€ CTOPOHBI MeTabosin3Ma. Tumbl 0OMEHa BEIIECTB:
aBTOTPOQHBIK M  reTepoTpodHBIH. YdyacTHe KHUCIOpoJa B OOMEHHBIX IIpoleccax.
OHepreruyeckoe oOecrnieueHue kieTku: npeBpameHne AT® B 0OMEHHBIX Mpoleccax.
@depMeHTAaTUBHBIM XapakTep peakUui KIETOYHOTo Merabonm3ma. PepMeHThl, MX CTPOEHUE,
cBoiicTBa W MexaHusM penctBus. KodpepmeHTbl. OTinuus (epMEHTOB OT HEOPraHUYECKHX
KaTtajau3aTopoB.  benku-akTuBaTtopel UM OEIKU-UHTHOUTOPBHL.  3aBUCUMOCTh  CKOPOCTH
(hepMEeHTaTUBHBIX PEAKIUil OT Pa3INYHBIX (PAKTOPOB.

[lepBUUHBIN CHUHTE3 OpPraHWYECKHX BeHIeCTB B KieTke. DorocuHTe3. AHOKCuzcenHvll U
okcucennvlll  omocunmes 'y oOaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peakyuonHoz2o yeumpa. Ponp ximopomnactoB B nporecce poTocuHTe3a. CBETOBass U TEMHOBas
dazel. @omoodvixanue, Cz., Ca- u CAM-munsvt hpomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Brustaue pa3nuasbix (pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HAUCHHUE (DOTOCHHTE3A.

XemocuHnTe3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTpHU(ULUpPYROIUE
OakTepuu, jxene300aKkTepun, cepoOaKkTeprn, BOJOPOHBIC OaKTEPHH. 3HAUCHNE XEMOCHHTE3A.

AnaspoOHble opraHu3Mbl. Bunel Opoxenust. IIpogykTel OpoXkeHHs M MX HCHOJIb30BaHUE
4eJI0BEKOM. AHa’pOoOHblE MHUKPOOPIaHHU3MbI KaK OOBEKThl OMOTEXHOJOIMM U BO30yIUTEIN
0ose3Hei.

AdpoOHBIE OpraHM3Mbl. JTambl 3HepreTuyeckoro oobmeHa. IloaroroBUTenbHBIN ATall.
I'mukosn3 — 6eCKUCIOPOJHOE PACILEIUIEHUE [TIFOKO3BI.

buonorudeckoe OKHCICHME, WU KIETOYHOE AbIXaHue. PoJlb MUTOXOHApPHUI B Ipoueccax
Ouosornyeckoro okucieHus. llukmuueckue peakuuu. OkucnurenbHoe (ochopuanpoBaHue.
Onepeus membpannoeo epaouenma npomonos. Cunmes ATD: paboma npomonuou ATD-
cunma3zvl. IlpeumymectBa a’poOHOro mnyTd oOMeHa BEIIECTB IMepes aHadpOOHBIM.
D¢ dexTUBHOCTD SHEPreTHUECKOro 0OMeHa.

JdeMoHcTpanun

[Hoptpetsr: [Ix. [Ipuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, 1.
Mutuem, I'. A. 3aBap3uH.

Tabmuupel m cxembl: «POTOCHHTE3», «IDHEpreTndeckuil oOmeH», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTay, «XEeMOCHHTE3Y.

ObopynoBaHue: CBETOBON MHKPOCKOII, 000pYA0BaHUE JUIsl IPUTOTOBJICHUS OCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTtopHass padora «M3ydyeHue KaTaJTUTHYECKOW aKTUBHOCTH (EepMEHTOB (Ha
IIpUMEPE aMUIIa3bl WK KaTajaa3bl)».



JlaGopaTtopuass pabora «/3yueHne (EepMEHTATHMBHOTO pACIICIUICHUS TEPOKCHAA
BOJIOPO/JIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopatopuasi padora «CpaBHeHHE IPOLIECCOB (DOTOCHHTE3a U XEMOCUHTE3a».

JlaGopaTopHasi pa6oTa «CpaBHEHHE TIPOIIECCOB OPOKCHUS U ABIXAHUSD.

Tema 7. HaciiencrBeHHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIUI KOMIUIEMEHTApPHOCTH B pEaKLUAX MaTPUYHOIO
cuHTe3a. Peanmsanusi HacneACTBEHHONW WHQPOpManuu. ['eHeTWyeckuid KO, €ro CBOICTBa.
Tpanckpunuusa — matpuusbii cuHTe3 PHK. IIpuHOuMIBI TpaHCKPUNIMU: KOMILJIEMEHTAPHOCT,
aHTUNApPAJUIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocunTese Oenka. YcioBust
o6uocunTesa 6enka. Koguposanue aMmuHokucnoT. Ponbs pubocom B GuocuHTe3e Oenka.

Cospemennvie npedcmasnenus o cmpoeruu ceHos. OpraHuzalusi reHoMa y NMpoKapuoT U
9yKapuoT. Perymsius akTUBHOCTH TIeHOB y mpokapuoT. ['mnoreza omepona (®. XKako6, XK.
Mano). Monekynapuvle mexanuzmvl 3Kcnpeccuu 2eHos y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perymsius oOMeHHbIX MpolieccoB B KieTke. KiieTounslil romeocTas.

Bupychl — HeknerouHnble (GOpMBI JKU3HU U 00IUTraTHbie napa3uthl. CTpOEHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kusnenwwiti yuxn JIHK-codepocawjux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamnas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHbie 3a0oneBaHus dYeloOBeKa, JKMBOTHBIX, pactenmit. CIINJ], COVID-19,
COLIMANIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananuz 6onvuux maccusog («bigdata») cmpyxkmyphoix
buonoeuueckux OanHvix. Hanomexunonoeuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@ynxyuu benxos. Cnocodovl 00cmasKu 1eKapcms.

JdemoHcTpauuu

[Toptpetsr: H. K. Konsuos, /. Y. UBaHOBCKUIA.

Tabmuubpr u  cxembl: «buocuHTe3 Oenka», «['eHeTHMUeckuii Kom», «BHUPYyCHI»,
«baxTtepuodarm.

IpakTuyeckas padora «Co3gaHue MOJEIN BUPYCay.

Tema 8. 7 Ku3zHeHHBLIN HUKJ KJIETKH

Knerounsrii muki, ero mepuoasl W peryiasuus. HMutepdaza m muto3. OcoOEHHOCTH
mpoleccoB, npoTekaronux B uHTepdase. Iloaroroska knetku k genenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKUI), CHUHTETUYECKHH M MOCTCHHTETUYECKUH (IMPEMUTOTHUECKUN) MEPUOIbI
nHTEep(da3hI.

Marpuunbiii  cunre3 JIHK — pennukanusa. [lpunnuner  permakanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYyKOHCEPBAaTUBHBIA  CUHTE3, aHTUNAPAJUICNIbBHOCTh. MexaHusm
perummkaunn  JJHK.  Xpomocomsl. Crpoenne xpomocom. Tenomepbl u  Teimomepasa.
XpOMOCOMHBII HAabOp KIETKH — KapuOoTuN. MIUIOUWIHBIMA M TarulouJHbI HaOOpBl XPOMOCOM.
I'omonornunsle xpomocomsl. I10710BBIE XPOMOCOMBI.

Henenne kinetkn — MuTo3. CTaguum MHUTO3a W MPOUCXOJSALIME B HUX MIpPOLECCHl. THIIbI
MuTo3a. Kapnoknues n nutokuses. bruosornueckoe 3HaueHUE MUTO3A.

Perymsimust MuToTHuYecKOoro HuMKIa kieTkd. [IporpamMMmupyemasi kiieTouHas THOENb —
aronTos.



Knerounoe sapo, XxpoMocombl, (PYHKIIMOHAIbHAsE TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «L{ugpposas knemkay» — 6uoungopmamuyecxue
MoOenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmumer 1 cxembl: «KU3HEHHBI MUK KICTKW», «MuUT03», «CTpoeHHE XPOMOCOMY,
«Pemmukarnus JJHK».

OOGopynoBaHue: CBETOBOW MHUKPOCKOIN, MHUKpompenapaTsl: «MHUTO3 B KIETKaX KOpelIka
JTyKa».

JlabopaTopHas padora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHas pa6ora «HaOmroneHne mMuTO3a B KIIETKax KOHYMKA KOpeElIKa Jiyka (Ha
TOTOBBIX MUKPOTIpEapaTax)y.

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCO0OEHHOCTH CTPOEHUS U KU3HEACSITEIIBHOCTA OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apXeu, OJIHOKJIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOJAOPOCIH, NPyrue MpoTUCThl. KonoHunansHbIe
OpraHU3MBI.

B3anMocBs3b 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CHCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1esioe. 'omeocras.

Tkanu pacrenuil. Tumbel pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHas, IOKPOBHa,
MIPOBOJISAINIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTPOEHHUs, (PYHKIUN U PacroIoKeHHs
TKaHE B OpraHax pacTeHH.

TkaHM JKMBOTHBIX M  4YelOBEKa. THWIBI JKMBOTHBIX TKaHEW: SIHTEIUAlIbHa,
COEIMHUTENIbHASA, MbllIeyHasi, HepBHas. OCOOCHHOCTH CTpOeHHs, (PYHKIMI U pacroyIoKeHUS
TKaHE! B OpraHax KMBOTHBIX M YEJIOBEKA.

Opranbl. BerertaTuBHbl€ U T€HEpPaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTraHOB
YKUBOTHBIX U yesoBeKa. OYHKIIMU OpPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pactenuid. CkeneTbl  OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX dKUBOTHBIX. HapykHbII 1 BHyTpeHHUI ckeneT. CTpoeHue U TUIbI COSIUHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBWKEHHME OJHOKJIETOUHBIX OPraHu3MoOB: aME&OOUIIHOE,
KI'YTUKOBOE, pECHUYHOE. J[IBW)KEHHE MHOIOKJIETOYHBIX PACTEHHWI: TpPONU3Mbl WU HACTHH.
JIBuKeHre MHOTOKIICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MbllieyHas cucrema. Pediexc. CkeneTHobie
MBIl U UX paboTa.

[Iuranue opranusmoB. [loryomenue BOJbI, YIIIEKUCIOTO ra3a U MUHEPAJIbHBIX BELIECTB
pacteHusmu. I[lutanue >XUBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPUKIETOYHOE MHILEBApEHHUE.
[IutaHnne NMO3BOHOYHBIX KMBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOrO Tpakrta. llumeBaputenbHble
xenesbl. [IumeBapurenbHas cucreMa yeaoBeka.

Jlpixanue opranu3moB. [lpixanue pacteHuil. Jpixanue xxuBoTHbIX. Juddys3us razos yepes
MOBEPXHOCTh KieTKU. KoxkHoe apixanue. J[prxarenbHas MOBEpXHOCTh. JKaGepHoe U NEroyHoe
IpIXaHue. JIpIxaHWe TO03BOHOYHBIX KUBOTHBIX M YEJIOBEKAa. OBOJIOIMOHHOE YCIOXKHEHUE
CTPOEHMsI JETKMX IMO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenbHas cucTeMa 4YeloBeka. MexaHuszMm
BEHTUJISIUH JIETKUX y NITUI U MIIeKONUTaromuXx. Perynsaius apixanus. JlpixareabHble 00bEMBI.

TpancnopT BellecTB y OpraHu3MoB. TpaHCHOpPTHBIE cUCTEeMbl pacTeHuil. TpaHcmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucrema u e€ opransl. KpoBeHocHass cucrema
MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepalle, KpOBEHOCHBIE cOCyAbl M KpoBb. Kpyru



KpOBOOOpamieHns.  DBOJIIOLMOHHBIE ~ YCIOXXHEHHUS  CTPOCHHMS  KPOBEHOCHOH  CHCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsius.

Beinenenune y opraHusmoB. BeineneHue y pacreHuil. BelueneHue 'y  JKMBOTHBIX.
CoxparutensHble Bakyonn. Opransl BbineneHus. @OuipTpamus, cexkpenuss U o0paTHOE
BCAaChIBAaHUE KaK MEXAHU3MBbI pabOThl OpraHoB BblJeNieHUsA. CBA3b MOJIOCTU TeJla ¢ KPOBEHOCHOM
U BBIICIUTEIBHON cucTeMaMu. BblieneHne y mo3BOHOYHBIX JKMBOTHBIX U ueioBeka. Iloukw.
Crpoenne u GpyHKIIOHUpOBaHNE HeppoHa. OOpazoBaHNE MOYH Y YETIOBEKA.

3amura y OpraHu3MOB. 3allliTa y OJHOKJIETOYHBIX OopraHuzMoB. Cropbl OakTepuil u
LUCTHI IPOCTEUIINX. 3alIuTa y MHOTOKIETOUHbIX pacTeHuil. Kyrukyna. Cpeacrsa naccuBHOM u
XUMHUYECKOU 3aiUThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI 1 UX MPOU3BO/IHBIE. 3alllUTa OPraHU3Ma
or OonesHeil. MMmyHHas cucrema denoBeka. KileTOUHBI W TyMOpagbHBIE UMMYHUTET.
Bpoxnéuuelii u  npuoOpeTéHHBIM  cnenuduyeckuidi UMMyHUTET. Teopus  KIOHaJIbHO-
cenexktuBHOro umMmmyHnuteta (I1. Dpnux, ®. M. Bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. Posib BpokIEHHOTO HIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxxumMocTs W peryisius y OpraHu3moB. Pa3ipaxumMocTs y OJHOKIJIETOUHBIX
opranm3moB. Takcucel. PazapaxxumocTs U perynsiuus y pacteHuid. PocToBble BemiecTBa M MxX
3HauYEHUE.

HepBHas cucrema u peduiekTopHasi perynsauus y >KUBOTHbIX. HepBHas cuctema u eé
OT/ieNbl. DBOJIIOLIMOHHOE YCJIOXKHEHHE CTPOEHUS] HEPBHOM CHUCTEMBI Y >KHUBOTHBIX. OTHENbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduekc u peduexkropHas ayra. besycnoBHble u
YCIIOBHBIE pe(dIIeKCHI.

I'ymopanpHas perymsnuss ¥ SHIOKPHHHAs CHCTEMa >KMBOTHBIX M 4eloBeka. JKenessl
SHJIOKPUHHOM CHCTEMBI W HMX TOpMOHBI. JlelicTBMe TropMOHOB. B3anMMOCBsA3b HEPBHOU U
SHIOKPUHHOM cucteM. [ unoramamo-runodusapHas cuctemMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuupel u cxembl: «OnHOKIETOYHBIE BOJOPOCIN», «MHOIOKIETOYHBIE BOAOPOCINY,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHuil», «CHUCTEeMbl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpocHMEe HacekoMmbIx», «TkaHM pacTeHHID»,
«KopueBble cuctemb», «Crpoenue crtelOns», «CTpoeHHE JHMCTOBOM IIACTUHKW», «TKaHU
KUBOTHBIX», «Ckener 4enoseka», «llumesapurenbHas cucrema», «KpoBeHOCHas cucremay,
«/IpixaTenpHas  cucrema», «HepBHas cucrema», «Koxa», «MpleyHas cucTeMay,
«BorgenurenbHas cucreMa», « DHIOKpPHHHAsA cucremay, «CTpoeHue Mpluus», «MMMyHHTET»,
«Kumeynononoctuele», «CxeMa nUTaHUs pacTeHUN», «KpOBEHOCHBIE CHCTEMBI IT0O3BOHOUYHBIX
XKUBOTHBIX», «CTpoeHHue Tuipb», «CTpoeHHEe IU1aHapun», «BHyTpeHHee CTpOEHHE 0KIEBOTO
yepBs», «HepBHas cucrema peiO», «HepBHas cucrema narymkny», «HepBHas cucrema
npecMmblkaomuxcs», «HepBHas cuctema nruny, «HepBHas cucrtema MIIEKOIMTAIOIIKXY,
«HepBHas cucrema uenoBekay, «Pedekey.

OO6opynoBaHue: CBETOBOW MHUKPOCKOIN, MHUKPOIPENaparhl OJHOKIETOYHBIX OPraHHU3MOB,
MHUKpOIpENnaparsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKO)KHX, JKUBbBIE
9K3EMIUIPhl KOMHATHBIX pacTeHUl, repbapun pacTeHUI pa3HbIX OT/ENOB, BIaKHBIE MTPENapaThl
KHUBOTHBIX, CKEJIEThI T0O3BOHOYHBIX, KOJUIEKIIUN OECITO3BOHOYHBIX KHBOTHBIX, CKEJIET YeJI0BEKa,
o0opyZoBaHUE JUId JEMOHCTPALMM TOYBEHHOTO M BO3JAYLIHOIO IHTAaHHUS PACTCHHH,
pacuieryieHust KpaxmMasa M OelnKkoB TMoJ JeficTBMeM (epMEeHTOB, 000pylOBaHHE IS



JEMOHCTpPALIMU OIBITOB 10 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHbIX
JBUKEHUM, MOJIEIH TOJIOBHOTO MO3Ta Pa3Iu4HbIX KUBOTHBIX.

JladbopaTopHas padora «/3ydyeHue TkaHel pacTeHHI.

JladopaTopHas padora «/3ydyeHue TkaHel KUBOTHBIX).

JlabopaTopHas pa6ora «/I3ydueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPTraHU3MOB

dopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrosioe (BKJII0Yasi BEreTaTUBHOE) U 10JI0BOE. Buibl
0ecroyIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIILUS, (parMeHTaIHs, KIOHUPOBAHHUE.

[lonoBoe pasmuoxenue. [lonoBble kineTkw, uiaum ramerbl. Meio3. Craguu Meiiosa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. bronorndeckuid CMbICI MeHO3a U IIOJIOBOTO
nporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  paszButue. l'ameroreHe3 'y KMBOTHBIX. llosoBele — kenessl.
OOpazoBaHue W pa3BUTHE TOJIOBHIX KJiIeTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHUE IMOJIOBBIX
KJIETOK.

Omo10TBOpEHNE U AMOPUOHATBHOE pa3BUTHE KMBOTHBIX. CrOCOOBI OTUIOJOTBOPEHUS:
HapyXHoOe, BHyTpeHHee. [lapTeHorenes.

NuuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOJIOTHS — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenez — oOna u3z enagHvlx npooaem smopuonozuu. Konyenyus mopgozenos
u moodenu mopghozeneza. Cragum sMOpHOreHe3a KUBOTHBIX (Ha puMepe JIArymku). JpoGnenue.
Tunsl apoGnenus. [emepmunuposannoe u nedepmunuposannoe opobnenue. bracmyna, munoi
onacmyn. OcoOeHHOCTH IpOOJIEHUS MJIEKOTHUTAIOMIMX. 3apOJIbIIeBble JUCTKU (TacTpyssius).
3akjialka OpraHoB M TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMmHOE BIMSHHUE 4YacTel
Pa3BUBAIONICTOCS 3apojbliia (3MOpHUOHANBHAS HMHAYKIHS). 3akiajka IUlaHa CTPOCHHS
JKUBOTHOTO KaK pPE3yJbTaT HUEPAPXUUECKUX B3aMMOJACHCTBHM TeHOB. Brusnue Ha
AMOpPHOHAIEHOE PA3BUTHE PA3INYHBIX (DaKTOPOB OKPY>KAIOIIEH CPEIbI.

Poct m pasButue >xuBOTHBIX. [locTamOpuoHambHbli Tiepuoa. [IpsmMoe u HempsiMoe
pazButue. Pa3Butue ¢ meramopdo3oM y O€ClO3BOHOUHBIX U IMO3BOHOYHBIX >KUBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HEMPSMOTO Pa3BUTHUS, UX PACHPOCTPAHEHHE B IPUPOJIE.
Tunsl pocta >XKUBOTHBIX. DaKTOpPbl pErylsilUM pocTa >KUBOTHBIX M uyenoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX M uenoBeka. llepuoapl oHTOreHesza yesoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTMYECKUE TIPOIECCHI.

PasmHoxkenue u pasBurue pacreHuid. ['ametodur m crnopodput. Meio3 B KU3HEHHOM
uukie pacreHuid. OOpa3oBaHue crop B Ipolecce Meiosza. ['ameroreHes y pacTeHUi.
OmnonoTBOpeHHe W pa3BUTHUE PACTUTENBHBIX OPraHu3MoB. J[BOWHOE OIUIOJOTBOPEHUE Y
IBETKOBBIX pacTeHuil. OO6pa3oBaHue U Pa3BUTHE CEMEHH.

MexaHu3MBbl PEeTyJsIUU OHTOT€HEe3a Y PACTEHHI U KUBOTHBIX.

JdeMoHcTpanun

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuisl u cxembl: «BeretaTuBHOE pa3MHOKeHUE», « THUMBI OECIONIOr0 pPa3MHOKEHUS,
«Pa3MHOXXEHHE XJIaMUJIOMOHaAb», «Pa3MHOXKEHUE 9IBIUVIEHb», «Pa3MHOXXEHHE THIPBDY,
«Meiio3», «Xpomocombl», «['amerorenes», «CTpoeHHE SHULEKIETKH M CIIEpMaTO30Uaa»,
«OCHOBHBIE cTaauu OHTOreHe3a», «lIpsimoe u HempsiMoe pa3BuTHE», «Pa3BuUTHE MalCKOro
Kykay», «Pa3Butue capanum», «Pa3Butue JIArymkmn», «/{BoitHOE OIMIOIOTBOPEHHE Y IBETKOBBIX
pacteHuit», «CTpoeHHE CeMSH OJHOJIOJIbHBIX M JABYIOJIbHBIX pacTeHUi», «KW3HEHHBIN LUK
MOPCKOM  KamycTbl», <«OKU3HEHHBIM 1MKI MXa», <OKU3HEHHBIH WUKI MalopOTHUKAY,
«KW3HEHHBIN UKII COCHBD.



O6opynoBaHue: CBETOBOH MUKPOCKOII, MUKPOTIPENapaThl SHIEKIETOK U CIIEPMAaTO30UI0B,
Mozenb «L{UKII pa3BUTHS JIATYLIKI.

JlabopaTtopHasi pabora «lI3yuyeHue CTPOEHMsSI TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTHyeckass padora «BoisBieHHE MPU3HAKOB CXOJICTBA 3apOJBIIICH MO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas padora «CTpoeHHE OPTaHOB PA3MHOXEHHUS BBICIITUX PACTECHUI».

Tema 11. 'eneTnka — HayKa 0 HACJIEICTBEHHOCTH W U3MEHYHMBOCTH OPraHU3MOB

HcTopusi cTaHOBIIEHUS W Pa3BUTHS TCHETHKU Kak Hayku. Paboter I'. Menpmens, I'. ne
@®pusa, T. Moprana. Ponb oredecTBeHHbIX Y4E€HBIX B pa3BUTHM reHeTHku. Paboter H. K.
Koneuosa, H. U. Basunosa, A. H. benosepckoro, I'. I. Kapnieuenko, 0. A. ®ununyenko, H. B.
Tumodeepa-Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHITHUSI U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJIbHBIE
TeHbl, AJIbTEPHATUBHbIC INPU3HAKH, JOMHHAHTHBIM W PEIECCUBHBIA MpPHU3HAK, T'OMO3UIOTa,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAbI, TeHOTHMN, (eHoTurl. OCHOBHBIE METOJbl T€HETHKU:
rUOPUA0TIOTMUECKUN, TUTOJIOTHUECKHU, MOJIEKYJISIPHO-T€HETUUECKHI.

JdeMoHcTpauuu

[optpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumnuenko, H. B. Tumodees-PecoBckmuii.

Tabmuis! u cxembl: «MeTo bl TeHETUKIY, «CXEMBbI CKpEITUBAHUS.

JladopaTopHas pa6ora «/[po3oduia Kkak 00bEKT TEHETHIECKUX UCCIETOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIECTBEHHOCTH

Monorubpuanoe ckpemuBanue. l[lepBplii 3akoH MeHaens — 3aKOH E€AUHOOOpa3us
TUOpUIIOB TEpBOTO TOKoJIeHus. [IpaBwio momuHupoBaHus. BTopoit 3akoH Menzaens — 3aKkoH
paciuernyeHus mpusHakoB. L{uTonornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ umnoresa
YUCTOTHI TaMET.

AHanusupyroiiee CKpEIIUBaHHE. [TpomexxyTOUHBIN XapakTep HaCJIETOBAHUSL.
Pacmiennenne mpu3HaKkoB MpH HETTOJTHOM JIOMUHUPOBAHHH.
JluruOpugHoe cKpeumuBaHue. TpeTuid 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO

HacjeA0BaHus MIPU3HAKOB. [luTomornyeckue 0CHOBBI TUTHOPHUIHOTO CKPEITUBAHMSL.

CueruieHHOe HacnenoBanue npu3HakoB. Padoter T. Moprana. CuersieHHOe HacIeI0BaHUE
IFE€HOB, HApYIIECHUE CLCTUICHU MEXAY F'eHaMU. XPOMOCOMHAsi TEOPHUs HACIEICTBEHHOCTH.

I'enetuka mosia. XpoMOCOMHBIA MEXaHHM3M OIpPEAENICHUs Mojia. AyTOCOMbI U TOJIOBBIE
XpoMOCOMBI. ['OMOramMeTHbli M TreTeporaMeTHblil 1oJ. ['eHeThyeckas CTPYKTypa IOJIOBBIX
xpomocoM. HacienoBanue npu3HaKoB, CLIETVIEHHBIX C MOJIOM.

l'enotun kak uenoctHas cucteMa. IlieloTpornusi — MHOXECTBEHHOE [EHWCTBUE TIEHA.
MHOKECTBEHHBIM ajuienn3M. B3auMonelcTBue HeauielbHbIX TeHOB. KomIieMeHTapHOCTb.
Onucrasz. [lomumepus.

['eHeTyeckuil KOHTPOJIb pPa3BUTHUSI PACTEHUM, J>KUBOTHBIX M 4YEJIOBEKa, a TaKkKe
(U3MOJOTMYECKUX TPOIECCOB, TMOBEACHUS W KOTHUTHUBHBIX (yHKIuH. ['eHeTmyeckue
MEXaHU3MBbl CHMOUOTEHEe3a, MEXaHH3Mbl B3aMMOACUCTBUS «XO3SMH — MApa3UT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHYecKkne acieKThl KOHTPOJIS M U3MEHEHUs HAacleJACTBEHHON nHpopMaluu B
MOKOJIEHUSX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: I'. Menaens, T. Mopras.



Tabmuuer u cxemsl: «llepBbiii 1 BTOpoil 3akoHBI Menaens», «Tperuii 3akon Mennemns»,
«AHanuzupyrollee ckperuBanue», «HenonHoe nomuHupoBaHuey, «CLENIeHHOE HACIEe10BaHNe
MPU3HAKOB y Apo30¢uis», «I eHetnka nona», «Kapuorun yenoseka», «Kapuotun apo30Qpuis»,
«Kapuotun ntuup», «MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIeiCTBUE T€HOBY.

O6opynoBanue: MOJENb JUISl JEMOHCTpAIMK 3aKOHOB eIMHO00pa3usi THOPHIOB MEPBOTO
IIOKOJIEHUSI M PACIIEIICHUs IPU3HAKOB, MOJENb Ul JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacJeA0BaHus NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALMY CLEIJIEHHOIO HACIEAOBAaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOTI, MUKponpenapat: «Jpo3oduay.

IIpakTnueckas padora «/3ydyeHue pe3ynbTaToOB MOHOTHOPHUJIHOTO CKpEIIMBAHUS Y
IPO30(HUITBD).

IIpakTnueckas padora «M3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(UITBI.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue reHoruna u cpeapl npu ¢opmupoBaHuu (eHotumna. l3MeHuMBOCTH
npu3HakoB. KauecTBeHHble M KOJMYECTBEHHBbIE MpPHU3HAKU. Buasl  U3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHass U3MeH4YUBOCTh. Posib cpeabl B (opmupoBaHUHM MOIUGUKALUOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHbIN psii M BapuanuoHHas kpuBas (B.
Horanncen). CroiicTBa MOIU(DUKAITMOHHOW U3MEHYHBOCTH.

I'eHoTunMueckas W3MEHYMBOCTh. (CBOMCTBA T'E€HOTUIIMYECKOM HM3MEHUYMBOCTH. Bubl
FeHOTUITNYECKOW N3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAsI.

KombOunatuBHAsT M3MEHUYMBOCTh. Mel03 M TOJIOBOHM MPOIECC — OCHOBAa KOMOWHATUBHOM
M3MEHUYUBOCTH. Pojb KOMOMHATHBHON M3MEHYMBOCTHU B CO3/IAHUU T€HETUYECKOTO pazHOOOpas3us
B MpEeJeNax OJHOrO BUAA.

MyranyoHHass HM3MEHYUMBOCTb. Buabl MyTanui: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHbIE W WHAYLUPOBAHHbIE MYyTalWW. SnepHble M LUTOIJIA3MATHYECKUE MYTalHH.
Comarnueckue W MOJoOBble MyTauuu. [IpUuMHBl BO3HMKHOBEHHMS MyTauui. MyTareHsl U HX
BJIUSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIL[MOHHOTO Ipouecca. 3aKOH IOMOJIOTHUYECKHUX
psanoB B HacnenctBeHHoW wu3meHunBoctH (H.M. BapwiioB). BHesnmepHas W3MEHUMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, PONb INUSEHEMUYECKUX (HAaKmopos 6 HACIed08aHUuu U
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdeMoHcTpanun

IToptpetsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmuipr 1 cxembl: «Buapl H3MeHUHMBOCTH», «MoaudukanroHHas HW3MEHUYUBOCTDHY,
«KoMmOuHaTiBHAsT ~ M3MEHYMBOCTB»,  «Meiio3»,  «OmnonotBopeHue»,  «l'eHeTnueckue
3a00JIeBaHUS YeNlOBeKay, «Buabl MmyTanuiiy.

O6opynoBaHue: XUBble U TrepOapHbIE 3K3EMIUIAPhl KOMHATHBIX PACTCHHI, PUCYHKH
(oTorpacum) KUBOTHBIX C PA3TUUYHBIMU BHIAMU U3MEHYHBOCTH.

JlabopaTopuass pabora «McciaemoBaHue 3aKOHOMEpPHOCTEH  MOAM(PHUKAIIMOHHOMN
n3MeHUMBOCTH. [TocTpoeHne BaprallMOHHOTO psifia U BapUallMOHHOW KpUBOI».

IIpakTnuyeckas padora «Myrtanuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIpENaparax)y.

Tema 14. I'eneTnka yesioBeKka

Kapuotun uenoseka. MexayHapoaHass IporpamMma HCCIEIOBaHUS T'€HOMa 4YeEJIOBEKa.
Metozapl M3ydyeHHsI TEHETUKU YeJOBeKa: I'eHealornYecKuid, OJM3HELOBbIN, IIUTOreHETHYECKHH,
MONYJISIIMOHHO-CTATUCTUYECKHUM, MOJIEKYJIIpHO-TeHeThUecKuid. COBPEMEHHOE OIIPENIEICHNE



TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHUE, FTEHOTUIIMPOBAHUE, B TOM YKciie ¢ moMoupto [11[P-
aHasnn3a. HacnenctBeHnHble 3a00s1eBaHNs YeslOBEKa. | €HHbIE 1 XpPOMOCOMHBIE 00JIE3HU YEIOBEKa.
Bone3nn ¢ HacnmeaCTBEHHOM MpPeApacooKEHHOCThI0. 3HAYE€HUE MEAUIIMHCKON TEHETHUKHU B
NPEJOTBPAIICHNH M JICYEHUH TEHETHYECKUX 3a00JIeBaHMM ueloBeKa. MeIMKO-TeHETHYECKOe
KOHCynbTHUpoBaHue. CTBOOBbIE KIETKH. [IoHATHE «TeHETHUECKOTo Irpy3a». DTHUYECKUE aCIIEKThI
UCCIIEI0OBAaHUI B 00JIaCTH pEeJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

I'enetnueckue (HakTOpBI MOBBIIICHHOW YYyBCTBUTEIBHOCTH YEIOBEKAa K (DU3UYECKOMY U
XUMHUYECKOMY 3arpsA3HEHUIO OKpYXarolled cpeapl. l'eHeTndeckas IpeapaclosoKeHHOCTb
YEJIOBEKA K MMaTOJIOTUsM.

JdeMoHcTpanuu

Tabmuupr u cxemsl: «Kapuotun uenoBeka», «MeToabl W3Y4€HUS T€HETUKU UEIOBEKay,
«['enernueckue 3a00€BaHUs YETOBEKAY.

IIpakTnueckas padora «CocTaBieHrEe U aHATIU3 POJOCIOBHONY.

Tema 15. Cestexkniusi oOpraHu3MoB

JlomecTukanust U ceyekuus. 3apoxkaeHue CeleKUMM U JoMectukauuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHus U MHOrooOpa3us KylIbTYpHBIX pacTeHuil. Posb cenexuuun
B CO3JaHMM COPTOB pacTeHWd M Topoj KHUBOTHBIX. CopT, mNOpoaa, MmITaMM. 3aKOH
FOMOJIOTUYECKHUX PSIIOB B HacieACTBeHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3HaueHnue mis
CEJICKITMOHHOM pabOTHI.

Mertoipl cenekiMoHHOM padoThl. MIcKycCTBEHHBIN O0TOOP: MAacCOBBIA M MHIWBUTyaTIbHBIMH.
Dtanbl KOMOMHAIIMOHHOW ceneknuu. VcrbiTaHue Mpou3BOAUTENECH TO MoToMCTBY. OTOOp MO
TEHOTHUITY C MOMOIIBIO OIEHKU (DEHOTHIIa TOTOMCTBA U OTOOP MO MEHOTHUITY C MTOMOIIBIO aHAIHM3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJISKIIMOHHOW paboThl. PamuannoHHBIN U
XUMHYECKUH MyTareHe3 Kak MCTOYHMK MYTalUd Yy KYyJAbTYpHBIX (OpPM OpraHu3MOB.
Hcnonp3oBaHre TEHOMHOTO PENAKTHPOBAHHS W MeToJoB pekomOunaHTHBIX JIHK ms
MOJIYYEHUSI UCXOTHOTO MaTepuaia Jjisl CEIeKIUU.

[lonyuenune mnonuruionaoB. BuyrpuBuaoBas rulpuausauus. bauzkopoacTBeHHOE
CKpelllMBaHue, WK UHOpUauHT. HepoacTBeHHOE CKpeluBaHue, Wik ayTOpuauHr. ['eTepo3uc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuAM3aIus.
[Ipeononenne Oecraonus MEXBUAOBBIX THOpUAOB. JlOCTHMXKEHHS CeNEeKIMU pacTeHUd u
KUBOTHBIX. «3€1EHAs pesoNIOYULY.

CoxpaHeHHe U U3YYEHHE T'€HETHYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHHM U MX JAUKUX
poauyelt A co3aHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMICTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YnpaejieHue 2eHemuyecKUMy pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbLCIOGbIX
HCUBOMHBIX 8 YEJIAX VIAVUULEHUSI CYUWEeCmMBYIOWUX U CO30AHUS HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOoM YUCie C NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx udel u
nepcneKmuBHbIX MexHOI02U.

JdeMoHcTpanuu

IToptpersr: H. U. Basuiios, Y. B. Muuypum, I'. JI. Kapneuenko, II. II. JIykpanenko, b. JI.
Actaypos, H. bopinoyr, /1. K. benses.

Tabnuue! u cxembl: «L{eHTpBI TPOUCXOKAEHUS U MHOTOOOpa3usl KyJIbTYpHBIX PACTCHUI»,
«3aKOH TOMOJIOTHYECKHX pSAJOB B HACIEACTBEHHOW HM3MEHYMBOCTH», «METOIBI CENEKIUWY,
«Otnanénnas rubpuanzanusy», «MyrareHes».

JlabopaTopHasi padora «/3yueHne COpTOB KyJIbTYpHBIX PAaCTEHMM M MOPOJ JOMAIIHUX
KUBOTHBIX».



JlabopaTopHas padora «/I3ydyeHne METOJIOB CEJIEKIIUU PACTCHUI.

IIpakTnuyeckas padora «lIpuBuBKa pacTeHu».

Ikekypeust «OCHOBHBIE METOJIbI M JAOCTUXKEHHUS CEJEKIMH PACTeHUM M >KUBOTHBIX (HA
CENIEKIIMOHHYIO CTAHILUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIH y4acTOK, B TEIUIMYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rusi 1 CHUHTeTHYECKAs OMOJI0T U

OOBbeKTbI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE M TKaHEBbIE KYJIbTYpHI,
MUKPOOPraHU3MBI, WX XapaKTEepUCTHKA. TpaJulMOHHAs OMOTEXHOJOTHs: XJIeOOoIeUeHue,
MIOJIyYE€HUE KUCIOMOJIOYHBIX MPOJYKTOB, BUHOJENUE. MuKpoOuonorudeckuii cuate3. OOBbeKThbI
MUKPOOHOIOTUYECKUX TeXHOIOTUH. [Ipon3BoAcTBO Genka, aMMHOKUCIIOT U BUTAMUHOB.

Cozlanue  TEXHOJOTMH M  MHCTPYMEHTOB  IIE€JICHANpPABIECHHOIO  WM3MEHEHHs U
KOHCTPYHPOBAHHUSI T€HOMOB C LI€JIbIO MOJIY4YEHUs OPraHM3MOB U MX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpEYarourecs B Npupoje OMOCUHTETUYECKHE MTYTH.

Kiterounas unxxeHepus. MeToJbl KyJlbTyphl KIETOK M TKaHEH pPacTEHUM WM KUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuaumszanus U coMatudeckuil sMmOpuorenes. Mcmosb3oBaHue
TariOWJIOB B CEJIEKUUU pacTeHuil. [lonyuenue moHOKIOHANbHBIX awmumen. Hcnonvsoeanue
MOHOKIIOHANbHBIX U NONUKTOHATILHLIX aHmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHcTpyKiust SMIIEKIETOK W KIOHMpPOBaHWE >KUBOTHBIX. MeTOJ TpaHCIUIAHTALMU sJep
KIETOK. Texnonocuu 0300poenenus, KyIbMUGUPOBAHUs U MUKPOKIOHAILHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCNEEHHBIX KVIbIMYD.

XpOMOCOMHAsI M T€HHass MHXeHepHs. VICKyCCTBEHHBIN CHHTE3 T'eHa U KOHCTPYHMPOBaHHUE
pekomOunantHbix JIHK. Cozoanue mpamnceennvix opeanuzmosg. JIOCTHIKEHUS W TIEPCIICKTHBBI
XpOMOCOMHOW ¥ TEHHOW WHXEHEPUU. OKOJOTUYECKHE M OTUYECKHE MpoOJeMbl TE€HHOMU
VHXEHEPUU.

Menununckue 6unotexnosnoruu. [loctreHomuas nudposas meaunuHa. [1IP-auarnoctuka.
MeTa000MHBIH aHaNN3, FTEHOLIEHTPUYECKU aHAIU3 MPOTeoMa YeIoBeKa /ISl OLIEHKH COCTOSIHUS
ero 370poBbs. lcmosnp3oBaHMEe CTBOJIOBBIX KJIETOK. TapretHas Tepamusi paka. 3D-
OuouHXKeHepuss JUIsl pa3pabOTKu (PYHAAMEHTAJbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHUH,
CO3JaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTMM TpEXMEPHOTO OWONPUHTHHIA U
ckaddonuHra [Us perieHus 3a1a4 NepCcoOHaTu3UPOBAHHON MEIULIUHBI.

CoznaHue BEKTOPHBIX BAaKIUH C LEJIbI0 OOecredeHus: KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oyauteneri OPBU, ycTtaHoBieHHE MOJEKYISIPHBIX MeXaHW3MOB (yHKIMoHupoBanus PHK-
COJIep>KalIuX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OMACHbIE 3a00JI€BaHUS YEIOBEKa U JKUBOTHBIX.

JdeMoHcTpanun

Tabmumet u cxembl:  «Vcmonp30BaHUE  MHUKPOOPTaHU3MOB B MPOMBIIIJICHHOM
MPOU3BOJCTBEY, «KileTrouHas unxeHepus», «'eHHass HHXXEHEPUsI».

JlabopaTopHas padora «/3ydeHre 00beKTOB OMOTEXHOJIOTHI.

IpakTHyeckas padora «IlomyyeHue MOJIOYHOKUCIBIX TPOYKTOBY.

IKeKypeusi «buoTeXHOIOTHs — BaKHEHIIask MPOU3BOIUTENbHAS CUIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xneHue 1 pasBUTHE IBOJIOLHMOHHBIX NPEACTABICHUI B 0M0JI0THH
OpomonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHMS 1apBUHU3MA. JKU3Hb
Y Hay4Has JearenbHocTh Y. JlapBuHa.



JBuxymue cuiael 3Boaronuu  BugoB no Y. JlapBuHy (BbICOKas HHTEHCUBHOCTH
pPa3MHOXXEHMsSI OPraHW3MOB, HACJIEJCTBEHHAas M3MEHYMBOCTb, OOppOa 3a CyIIECTBOBAHMUE,
€CTEeCTBEHHBIH U UCKYCCTBEHHBIH 0TOOD).

Odopmrnenue cuaTeTndeckoit Teopuu dBoitonuu (CTI). HelrpanbHast TeOpUst SBOJTIOIHH.
CoBpemeHHast IBOJIIOIMOHHAS OMoJIoTHsA. 3HAYEHHE SBOJIIOLIMOHHOW TE€Oopuu B (POPMHUPOBAHUU
€CTECTBEHHO-HAY4YHON KapTHUHBI MUDA.

JdeMoHcTpanuu

[Moptpetsr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 2. K. Cenr-Unep, XK. Krobe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Ix. Xonzaeitn, J. K. benses.

Tabmuuer u cxemsl: «Cuctema xuBoid npupoasl (mo K. Jlunnaew)», «JlecTHUIa KUBBIX
cymectB (mo Jlamapky)», «MexaHusm ¢GopMUpOBaHUS NPHUCIOCOONIEHUNH Yy pacTeHUuN H
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsust U. Jlapsuna», «Haxoaxu Y.
HNapBuna», «®Dopmbel 00ppOBI 3a cymiecTBoBaHue», «llopoasl romyoeit», «MuorooOpasue
KYJIbTYpHBIX (popM KamycThl», «[lopoasl JOMalIHUX KMBOTHBIX», «CxeMa 00pa30BaHUs HOBBIX
BusoB (mo Y. JlapBumny)», «Cxema COOTHOIIEHHS IBHKYIIUX CHUJI 3BOJIIOLMM», «OCHOBHbBIE
MOJIOKEHUSI CHHTETHUECKON TEOPHU IBOJTIOLIMNY.

Tema 2. Mukpo3BoJIonusi M eé pe3yJibTaThl

[lonymsiust kak s3jeMeHTapHas eAuHuna 3Bomonud. CoBpeMEHHbIE METOJIbl OLEHKU
TeHEeTUYECKOTO pa3HO00pa3us U CTPYKTYpbl Nomysiuil. I3mMeHeHne reHooHaa MOMyISIIMKA Kak
2JIEMEHTApPHOE 3BOJIIOIMOHHOE SIBJICHHE. 3aKOH TeHeTHdeckoro pasHoBecus JDx. Xapau, B.
Baitn6epra.

OneMeHTapHble (akTOpbl (IBMIKYIIME CHIIBI) SBOJIONMH. MyTallMOHHBIN MpOIIeCC.
KomOunatuBHass m3MeHYMBOCTh. Jlpeiid reHoOB — ciydailHble HEHANpaBIICHHBIC W3MEHEHUS
4acToT ayiened B momymnsanusx. Oddext ocHoBarens. Ipgexm OymvLiouH020 20pavbluKa.
CHudicenue 2eHemuuecko2o pasHoodpasus: npudunvl u ciredcmeus. Illposenenue s¢hghexma
opetigha 2eHo8 6 Oomvwuux u Manvlx nonyaayuax. Murparmuu. M305smms Oyt
reorpaduyeckas (MpoCTpaHCTBEHHAs ), Onoorudeckas (penpoyKTHBHAS).

EctectBennsiii otOop — HampaBisiouniuii ¢axtop sBositonud. POpPMBI €CTECTBEHHOIO
oTOOpa: IBWXKYIIUNA, CTAOWIU3UPYIONUIUH, pas3pbIBalomui (au3pynTtuBHBIN). [lomoBoi oTOOp.
Bo3HHKHOBEHHE U 3BOJIOLHUS COLIUATBLHOTO MOBEACHUS KUBOTHBIX.

[Iprcnoco6aeHHOCT, OPraHu3MOB Kak pe3ylibTaT MHKPOABOJIIOLMU. Bo3HHKHOBEHHE
npucrnocobaeHuit y opranu3mMoB. Apomopdo3sl U uanoaaanrtanuu. [Ipumepsr npucnocobaeHuit
y opraHu3MoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUE, OHOXUMHUYECKHE, IOBEACHUYECKHUE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykrypa. BumooOpazoBaHue Kak pe3ylbTaT MHKPOIBOIIOIHH.
M3onsuuss — kimoueBoit daktop BumooOpazoBanus. Ilytu u cnocoObl BuA000pazoBaHUS:
alonarpuyeckoe (reorpaduueckoe), CHUMMOATPHUECKOe (SKOJOTHMYECKOE), «MTHOBEHHOE)
(momurutonan3anus, rubpuanzanus). JnuTeabHOCTh 3BOTIOIMOHHBIX IPOIIECCOB.

MexaHu3mbl (GOpMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb »BOMIOIMOHHON OMONOTMM B  pa3pabOTKE HAYYHBIX METOJIOB COXPAaHEHUS
6nopazHooOpazus. MUKPOIBOJIONUS W KOIBOJIOIMS Mapa3UTOB M HUX X031€B. MeXaHU3MBI
(hopMHUPOBaHUS YCTOWYMBOCTU K aHTUOMOTHKAM U c11OCOObI OOpBOBI C HEMl.

JdeMoHcTpanuu

IToptpetsr: C. C. YeTBepuxos, O. Maiip.

Tabnuue! u cxembl: «MyTalMOHHAs U3MEHUUBOCTY, «[lOMyIsIIMOHHAst CTPYKTYpa BUAAY,
«Cxema mposiBIeHMs 3akoHa Xapau—BaiinOepra», «JIBwxKyiiue CHIBI  3BOJIOLUN,



«OKOJIOTHYECKasi M30JAIMA TOMYISAIUNA CceBaHCKON (opemny», «['eorpaduueckas H30IALUSA
JIMCTBEHHUIBI CUOMPCKOM U JIMCTBEHHUIIBI JaypcKoiD», «[lomynsuroHHble BOJIHBI YMCIEHHOCTU
XAIOITHUKOB M KepTB», «Cxema JecTBUS eCTECTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYLLIECTBOBAHUEY, «MnpycTpranbHbIi MEJIAHU3MY, «Kusble HCKOIIa€MBbIE»,
«[lokpoBuTENbCTBEHHAsE OKpacka XKHMBOTHBIX», «lIpenynpexnaromas okpacka MKHUBOTHBIXY,
«Du3nosornueckue aganrtanum», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHLHOCTHY,
«Kputepun Bupa», «Bunpl-nBoiinukn», «CrpykTypa Buga B mpupoae», «CrocoObl
Buj00Opa3oBanus», «l'eorpadpuueckoe BUAOOOpa3oBaHWE TPEX  BHIOB  JIAHJBIIICH,
«DKOJIOTUYECKOE BHU000pa3oBaHuEe BUAOB CHUHHUL, «llomumumounsl pacrenuity, «KamyctHo-
peIeUHbIN THOPUT.

O6opynoBanue: repOapuul pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydesia MTHUIl U 3BEpeH ¢
MpUMepaMy pa3IUYHbIX MPHUCIIOCOOIEHNH, Yydyena NTHI] U 3BEepe pa3HbIX BHJIOB, repbapuu
pacTeHuii OIM3KUX BUIOB, 00pa30BaBIINXCS Pa3IMUHBIMU CIIOCOOaMHU.

JlabopaTopHas pa6ora «BpIsiBIeHNE U3BMEHUYUBOCTH Y 0COOCH OJTHOTO BUIAY.

JladopaTtopnas pabora «lIpucmocoOiiennsi OpraHu3MOB U HX OTHOCUTEIbHAs
11eTIECO00PA3HOCTHY.

JladopaTopHas padora «CpaBHEHHE BUJIOB TT0 MOP(OTIOTHUUECKOMY KPUTEPHION.

Tema 3. Makpo3Bo1oLHsA U €€ pe3yJIbTaThl

Merto bl u3ydeHust MakposBoronny. [laneonTonornueckre MeToAbl U3y4eHUs SBOJIIOLINH.
[Tepexonubie popmbl U GUITOTEHETUUECKUE PSIJIBI OPTraHU3MOB.

buoreorpadpuueckue meroapl uszydeHus osBomonuu. CpaBHeHue ¢uopbl U (payHb
MaTEepUKOB U 0CTpOoBOB. buoreorpaduyeckue odnactu 3emin. Buabl-sHAEMUKN U PEJIUKTHI.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOrNIECKUE METObl M3Y4YEHHUS SBOJIIOLHUU.
I'eneTnyeckue MeEXaHU3MBI DBOJIIOLMM OHTOICHE3a M IOSBJICHHUS SBOJIIOLUOHHBIX HOBILIECTB.
I'omonornuHele ¥ aHAJIOrMYHBIE OpraHbl. PynuMeHTapHbIe Opranbsl U aTaBu3Mbl. MoeKyIspHO-
reHeTU4ecKue, OHMOXMMHUYECKHME M  MaTeMaTHYeCKHEe METOJbl M3Y4YEHHUS  SBOJIOLMH.
I'omonoruunsie reHsl. COBpeMEHHbIE METOAbI IOCTPOEHUS (PUIIOTEHETUYECKHX JIEPEBbEB.

XpPOMOCOMHBIE MyTallUM U 3BOJIIOLMS T€HOMOB.

O6mme 3akoHOMEpHOCTH (MpaBwia) dBoMOUMH. [lpunyun  cmeuvl  yHKYU.
HeoOGpatumocTs 3Bostonu. AfantuBHas paauanys. HepaBHOMEpHOCTb TEMIIOB HBOJIIOLHMH.

JdemoncTpauuu

[Toptpetsr: K. M. Bap, A. O. Kopanesckuii, @. Mrosuiep, 3. ['ekkelb.

Tabnuupe! n cxembl: «PUIOreHETUYECKUN PSIJT JIOIAAN», «APXEONTEPUKC», «3BEpO3yOble
amepel», «Crerouedansy, «Punnodurer», «CemeHHble ManopoTHUKWY, «buoreorpaduyeckue
30HBI 3emun», «Jlpelid koHTUHEHTOB», «PenmukThl», «HauanbHble cTaguu >MOPUOHATIBHOTO
pa3BUTHs  IO3BOHOYHBIX JKMBOTHBIX», «['OMOJIOrMYHBIE M  QHAJOTMYHBIE  OpPraHbDy,
«PynumeHTb», «ATaBU3MBI», «XpOMOCOMHBIE HAa0OpBI YellOBEKa W LIMMIaH3e», «l1aBHbIE
HaIpaBJICHUs BOJIIOLUNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

OO6opynoBaHue: KOJUJIEKIMM, TepOapuu, MYJISKH HMCKOINAeMbIX OCTAaTKOB OpPraHH3MOB,
MYJISKM TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYIAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxoxnenue U pa3BuTHE )KU3HU Ha 3emJie

Hayunble rumoTes3sl MPOUCXOXKAEHUS XKU3HM Ha 3emiie. AOHOreHe3 U MaHCIEPMHS.
JloHay4HbIe TPEACTaBICHUS O 3apOKJIEHUM JKU3HU (KpealuoHu3M). ['Mmore3a MOCTOSHHOTO
camMo3apo>KJIeHUs KU3HU U €€ onpoBep:keHue oneitaMu @. Penu, JI. Cnamnanuany, JI. IMactepa.
ITpoucxosxaeHne >ku3HU U acCTPOOUOIIOTHSL.



OcHoBHBbIE 3Tanbl HEOPraHUUEcKo! 3BoJitonnu. [lnanerapHas (reosorunyeckas) 3BOJIOLUS.
Xumudeckasi IBOJIOLKUS. AOHOTCHHBI CHHTE3 OPraHMYECKUX BELIECTB M3 HEOPraHUYECKUX.
Oneir C. Mumiepa u I'. HOpu. OOpazoBanue nonumepoB u3 MoHoMepoB. KoauepBaTHas
runote3a A. WM. Omnapuna, rumote3a mepBuuHOro OympoHa JDk. XomjaeiiHa, reHeTHYecKas
runiote3a I'. Mémnepa. Puboszumbr (T. UYex) u rumoresa «mupa PHK» V. T'unGepra.
®opmupoBaHue MEMOpaH ¥ BOSHUKHOBEHHE IPOTOKIIETKH.

Uctopus 3emmn u wmeroapl €€ wusydeHus. Vckomaemble OpraHMYECKHE OCTaTKH.
I'eoxponosoruss u e€ Meronpl. OTHOcuTEeNbHAasE U aOCOJIOTHAsT  IEOXPOHOJIOTHS.
['eoxpoHONOrNyecKas mKajia: 30Hbl, 3pbl, IEPUOBI, IOXHU.

HavanpHble sTansl opranuyeckoil sBosmonuu. [losiBiaeHre U 3BOMIONUS MEPBBIX KIETOK.
Opomronus Metabonusma. Bo3HukHOBeHue mnepBbIX 3KocucTeM. COBpeMeHHblE MHKpPOOHBIE
OMOIIEHKM KakK aHajor nepBbix Ha 3emiie coobmiectB. CrpomartonuTsl. [IpokapuoTel u
JYKapHOTHI.

[Ipoucxoxaenue 3ykapuoT (cuMOMOTreHe3). DBOJIIOIIMOHHOE IMPOUCXOKICHUE BHUPYCOB.
[IpoucxoxxaeHue  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  TPYII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIOIMU BbICIIUX pacTeHuil. OCHOBHBIE apoMOp(o3bl PacTEHUH.
Beixon pacrenuit Ha cymy. llosiBneHne CHOpoBBIX pPAacTeHMH W 3aBOEBAHHE HMH CYIIU.
Cemennble pacteHus. [IpoucxoxaeHne IBETKOBBIX PACTCHUH.

OcHOBHBIE 3Tallbl 3BOJIONUHM KUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOsIBJIEHHE COBPEMEHHBIX TUIOB. [lepBbie X0proBbie
KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIHUS MMO3BOHOYHBIX. [Iponcxoxkaenne aMmpuOnil 1 penTHIINMA.
[Tpoucxoxnenne miaekonuTaromux W nTull. [lpuHIun kimodeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTue xxu3Hu Ha 3eMJie 10 3paM U IepuoJaM: apXxe, MpoTepo30i, Majeo30il, Me3030H,
KaitHO30¥. OOImmas xapakTepHCTHKa KIMMaTa M TeoJIoThueckux mporeccoB. [losBienne u
paciBeT XapaKTEpHBIX OPraHU3MOB. YTJeo0pa3oBaHUE: €ro YCJIOBHS M BIMSHUE Ha Ta30BbIN
cocTaB aTMOC(]ephl.

MaccoBble BBIMUPAHHSI — 3KOJOTMYECKHE KpU3UChl Ipouuioro. IIpuumubl M cieacTBus
MacCOBBIX BbIMUpaHHi. COBpEMEHHBIN AKOJIOTHYECKUI KpU3HUC, ero ocobeHHoctu. [Ipobiema
coXxpaHeHus 6Mopa3zHooOpas3us Ha 3emiie.

CoBpemeHHas cucteMa opranuyeckoro mupa. [IpuHIUNBI KjIaccu@UKAIM OPraHUu3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdeMoHcTpanun

[Toptpetsr: @. Peau, JI. Cnannanuanwu, JI. [Tactep, . 1. Meunuxos, A. Y. Onapun, [[x.
Xonpeiin, I'. Ménnep, C. Muinnep, I'. FOpu.

Tabmuet u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [lacTepa mo uzydeHuro
caMO03apoJieHus xu3Hm», «Cxema ombita C. Mumnepa, I'. FOpu», «3Tanbl HeopraHu4ecKon
3BOJIOLUNY, «l'eoXpoHosiornueckas mkanay, «HauanbHble 3Tanbl OPraHUYECKOW 3BOJIIOLIMN,
«CxemMa o00pazoBaHusi DYKapHOT MyTéM cuMOHoreHesza», «Cucrema >KUBOH MPUPOJIBI»,
«Ctpoenne Bupyca», «Apomopdosbl pactenuit», «PuHHMOPUTB», «OIHOKIETOYHBIC
BOJIoOpocHn», «MHOrOKIeTOouHble Bojopociany, «Mxuy», «llanopotHuku», «IonoceMeHHbIE
pacteHus», «OpraHbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTUS IKHUBOTHOIO MHUpPay,
«Apomop¢o3bl  KUBOTHBIX», «lIpocteitmuey, «KumeunononoctHeiey, «llmockue uepBm»,
«YUIEeHUCTOHOTHEY, «PBIOBIY, «3eMHOBOTHBIEY, «IIpecMbikaroniuecs», «IItuisy,
«Mnexonuraromue», «Pa3sButue Ku3HM B apxeuMckoul ape», «PasBuTme KuU3HM B



MPOTEPO30MCKON 3pe», «Pa3BuTue KU3HM B MANEO30MCKONM 3pey», «Pa3BuTHe XKU3HU B
ME3030MCKON 3pe», «Pa3BuTHe »KU3HM B KaillHO30MCKON »3pe», «CoBpeMeHHas cHCTeMa
OPraHUYECKOTO MUPAY.

O6opynoBanue: repOapud pPACTEHUH Pa3TUYHBIX OTIENOB, KOJIJICKIMHM HACEKOMBIX,
BJIQKHBIE TperapaThl KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIMM WITIOKOXKUX, CKEJIEThI
MMO3BOHOYHBIX JKMBOTHBIX, Uy4yeia NTUIl U 3BEpPEH, KOJUICKIIMM OKAMEHEJIOCTEH, IMOJIE3HBIX
HCKOMAEeMbIX, MYJISIKH OPTraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnaa JjaGoparopnas pabGora «MoaenupoBanue onbiToB Munepa—tOpu no
M3Y4YEHUI0 a0MOTEHHOTO CUHTE3a OPraHUYECKUX COCIMHEHUM B MIEPBUYHON aTMoChepey.

JladbopaTtopnasi padora «/3ydeHue ¥ ONMCaHWE HCKOMAEMBIX OCTATKOB JPEBHHX
OpraHU3MOBY.

IIpakTnueckas padora «/3yuyeHne ocoOEHHOCTEH CTPOEHMSI PACTEHHUH pPa3HBIX
OTJIETIOBY.

IIpakTnueckas padora «3ydyeHne ocoOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ea10BeKa — aHTPONOreHe3

Pa3nensl u 3aaun aHTPONOJIOTHU. METoAbl aHTPOTIOTIOT HH.

CraHoBJeHHE TIpEACTaBIECHUN O MPOUCXOKICHUM YelIOBeKa. Pelnuruo3Hble BO33pPEHUS.
CoBpeMeHHbBIC HAYYHBIE TEOPHUH.

CxonctBo  yenoBeka ¢ JKMBOTHBIMHU. (CuHcTeMaTHueckoe TIOJI0XKEHHE 4YelloBeKa.
CBuzeTenbCcTBa CXOJICTBA 4YEJIOBEKAa C JKUBOTHBIMH: CPaBHUTEIBHO-MOP(OJIOTHUYECKUE,
aMOpHosIoTUYeCKHe, (HU3UOJIOTO-OMOXUMHUYECKHE, ToBeAeHUecKrue. OTIWYus deloBeKa OT
KUBOTHBIX. [IpAMOX0k/IeHHEe U KOMILJIEKC CBSI3aHHBIX C HUM IMPU3HAKOB. Pa3BuTHE TOJOBHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CUCTEMBI.

JBwxkymue  cwibl  (PaKTOpel)  AHTPOINOTEeHe3a:  OWOJIOTUYECKHE,  COIMaJIbHBIC.
CooTHolieHre OHOJIOTMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJUU aHTpoIoreHe3a. PaHHMe 4enoBekooOpa3Hbie 00e3bsSHBI (MIPOKOHCYJIBI)
U paHHHUE MOHTUbI — O0IIKE MPEIKH YeTOBEKOOOPa3HbIX 00€3bsiH U JI0JIei. ABCTPATIONUTEKU —
JIBYHOTHE MPEIKH Jroaei. YeloBek yMenbld, MepBble M3TOTOBICHUS Opyaud Tpyda. YenoBek
MPSMOXOIAIIUMN U TEPBBIA BBIXOJ JIojaeH 3a mpenenbl Adpuku. YenoBek renenb0eprckuii —
o0l mpeoK HeaHAepTAIbCKOTO YeIOBEKa U YelloBeKa pa3yMHOTo. YenoBek HeaHAepTaIbCKH
KaK BUJ JIIOJEH XOJIOAHOTO Kiumara. YejaoBeK pa3yMHBIH COBPEMEHHOTO THIIA, AEHUCOBCKUN
YeJl0BeK, OCBOCHHE KOHTUHEHTOB 3a npeaenaMmu Adpuku. [laneoreneTnka u maaeoreHOMHKa.

DBOJIOLUS COBPEMEHHOI0 4ejoBeka. EcTecTBeHHBII OTOOp B MOMYJSAIUSAX 4YeIOBEKa.
Myranmonssiii poriecc U nonumopdusm. IlonynasuoHHble BOTHBI, Apeiid TeHOoB, MUTpalUs U
«3(hdexT ocHOBaTENA» B MOMYJISAUIX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacbl. [lonste o pace. bosbmive pacel: eBporeouaHas (eBpasuiickasi),
aBCTPAJIO-HETPOUAHASA (PKBaTOpHAalbHAsI), MOHIOJIOMIHAs (a3MaTCKO-aMepuKaHckas). Bpems u
MyTH paccelieHus 4YeloBeka 1o rmiaHere. EnuHCTBO uyenoBedeckux pac. Hayunas
HECOCTOSITENIBHOCTh ~ pacu3Ma. [IpucrnocoONeHHOCTh 4YeloBeKa K  pPa3HbIM  YCIOBHUSM
OKpyxarei cpensl. Bnusiaue reorpadudeckoil cpensl U apeiida reHoB Ha MOpdoOTHIO U
(U3HOJIOTHIO YeTIOBEKa.

MeXIuCIUIUIMHAPHBIE METOAbl B (u3uueckod (OMOJNOTHYECKOM) aHTPOMOJIOTHH.
OBOJIIOIIMOHHAS. ~ AQHTPOMOJIOTUA M MAJCOAHTPONOJIOTHS  YEJIOBEUYECKMX  MOMYIISIUH.
buocouuaneHpie  WccienoBaHUS ~— OpPUPOJbI  uyenoBeka.  MccnmenoBaHue — KOPBOJOLUU
OMOJIOTHYECKOTO U COIMATBHOTO B YETIOBEKE.

JdeMoHcTpanuu



[Toptpersr: Y. dapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmumer u  cxeMbl: «METOJIBI  aHTPOMOJIOTUWY, «[ OJIOBHOW MO3r  YEJIOBEKay,
«YenoBekooOpa3ubie 00€3bsSHBI», «CKENeT 4YeloBeKa W CKeNeT IMUMIIaH3e», «PyIuMEHTHl u
aTaBU3MbI», «JIBIKyIlME€ CHJIBI AHTPOIOTEHE3a», «IBOJIOIMOHHOE JAPEBO  YEJIOBEKAY,
«ABcTpasonurek», «Henosek ymensiin», «HenoBek MpaMoXoaauuiny, «leHUCOBCKHI YEI0BEK»
«Heanpepranbipy, «KpomanboHIb, «l[Ipeaku dYenoBeka», «ITalbl BOJIIOIUU UYETOBEKAY,
«PacslI yenosexka».

O6opynoBaHue: MYJISKH OKaMEHEJIOCTEH, MPEeMETOB MaTepHallbHON KyJIbTYpbl IIPEIKOB
genmoBeka, penponyknuu (dotorpadum) KapTHH ¢ MHUQPOJOTHYCCKUMH H  OHOJICHCKIMU
CIO)KETaMH MPOMCXOKICHUS YeloBeKa, (poTorpadun HaAX0IOK MCKOTIAEMBIX OCTATKOB UYEIOBEKA,
CKeJIeT YeJIOBEeKa, MOJIeb Yeperna 4elloBeKa M Yepena IIMMIaH3€, MOJENb KHCTU YeJIOBeKa U
KHCTH IIMMIIaH3€, MOJIETIN Topca MPEAKOB YEI0BEKa.

JladbopaTtopnasi pabora «/I3yueHue OCOOEHHOCTEHl CTPOCHMSI CKeJleTa 4YeJIOBEKa,
CBSI3aHHBIX C MPSMOXOXKICHUEM.

IIpakTHyeckas padora «/3ydeHne SKOJOTHUECKHUX aAaNTalui 4eIOBEKay.

Tema 6. DJkojorussi — Hayka O B3aMMOOTHOLUIECHHUSIX OPraHU3MOB M
HAJ0PraHU3MEeHHBIX CHCTEM C OKpY:Kawouiei cpenoi

3apoxaeHue W paszBuTHE IKOJOTHMU B Tpyrmax A. ['ymbGonbnara, K. ®@. Pymee, H. A.
CesepmioBa, DJ. I'ekkensi, A. Tencim, B. H. CykauéBa. Paznmenst u 3amaum sxosoruu. CBs3b
9KOJIOTUH C JPYTUMH HayKamHu.

Metonpl skonoruu. [loneBbie HaOMIOAEHUSA. DKCIEPUMEHTHI B AKOJIOTUU: MPHUPOJHBIE U
naboparopHbie. MoaenupoBaHrie B AKOJOTHH. MOHUTOPHUHT OKPYXKAIOIICH CPEJbl: JTOKaIbHBIH,
pPErHOHAIIBHBIN U TJI00ATBHBIN.

3HaUYECHHE DSKOJOTHYECKHX 3HAHWM I YeslOBEeKa. DKOJIOTMYECKOE MHUPOBO33pPEHHUE Kak
OCHOBA CBs3€i YeoBeUecTBA C MNpUPOJOoN. DOPMUPOBAHME HKOJOTHUYECKOW KYJIbTYPHl U
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHHUS.

JdemoncTpauuu

[Toptpetsr: A. I'ym6onbar, K. ®@. Pynase, H. A. CeBepuios, D. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuipr u cxeMbl: «Pa3nensl skonorun», «Metoasl skonorun», «Cxema MOHUTOPUHTA
OKpYXaoILEn Cpeabl».

JlaGoparopHasi padora «/3yueHne MeTOJI0B HKOJIOTHUYECKUX UCCICTOBAHUINY.

Tema 7. Opranusmsl u cpea 0OMTAHUS

DOkonorudeckre (GakTOpbl W 3aKOHOMEpHOCTH uX JeictBus.  Knaccudukarus
JKOJIOTHUECKUX  (akTopoB:  abuoThyeckue, OuoTHUeckue, aHTpomnoreHuoie.  OOmue
3aKOHOMEPHOCTH JIeHCTBUs dKosoTndeckux (hakropos. [Ipasuno munumyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCTh. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abuotuueckue ¢aktopsl. CBeT Kak dsKkojoruueckuii akrop. JlelcTBrue pa3HbIX y4aCTKOB
COJIHEUHOTO CIIEKTpa Ha OPraHu3Mbl. DKOJOTWYECKUE TPYIIBl PACTEHUHM U KUBOTHBIX IO
OTHOILIEHHUIO K cBeTy. CUTHalIbHAs poib cBeTa. DoTonepuoansm.

Temnepatypa kak skonoruueckuil ¢axrtop. [leiicTBue TemmepaTypsl Ha OpTraHU3MBIL.
[ToliknnoTepMHbIE U TOMOMOTEPMHBIE OPTaHU3MBbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocTh kak skonorudeckuii dakrop. IlpucnocobmeHuss pacteHuil K MOAIEPKaHUIO
BogHOoro Oamanca. Kiaccudukanus pacTeHuid 1O OTHOIIEHHIO K Boje. [IpucmocobneHus
KUBOTHBIX K U3MEHEHHUIO BOJIHOTO PEXHUMA.



Cpenpl oOuTaHWsI OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, TIIyOWHHAs
MOAMOYBEHHASI, BHYTPUOPTaHW3MEHHAsA. DU3NKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOMTaHUS
opranu3moB. [Ipucnocobienns Opranu3MoB K KU3HU B Pa3HBIX cpeaax.

buonoruueckue putmel. Buemnue u BHyTpeHHHE pUTMBL. CyTOUHBIE U TOJUYHBIC PUTMBI.
[Tprcmoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MCHEHHSIM YCIIOBUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. IlonsTie o >xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHui: AepeBbsi, KYCTapHHKH, KYCTAPHUYKHU, MHOTOJICTHHUE TpPaBbl, OJIHOJICTHHE TPABBI.
XKuznenneie (GOpPMBI IKUBOTHBIX: THAPOOHOHTHI, TE€OOMOHTHI, a’pOOHOHTHL. (OcoOEeHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotndeckne  ¢aktopbl. Buapl OMOTHYECKMX  B3aUMOJICHCTBUN:  KOHKYPCHIIUS,
XHUIIHUYECTBO, CMMOMO03 U ero gopmel. [lapazutusm, koomepanus, MyTyaan3M, KOMMEHCATH3M
(KBapTHpaHTCTBO,  HaxJieOHMuYecTBO). Herpoduueckue  B3aumMonelcTBUS  (TONMHMYECKUE,
dbopuueckue, Qabpuyeckue). 3HaueHWE OMOTUYECKUX B3aWMOJICHCTBHMI IS CYIIECTBOBAHUS
OpraHuU3MOB B cpejie ooutanus. [IpuHIINIT KOHKYPEHTHOTO UCKITFOUECHHUS.

JdeMoHcTpanuu

Tabmuipl 1 cxembl: «IKojgorudeckue (akTopbl», «CBETOBOM CIEKTP», «IKOJOTHUECKUE
TPYIIBI )KUBOTHBIX 10 OTHOIICHHIO K CBETY», « T eIIIOKPOBHBIEC )KUBOTHBIEY», «XOJIOJHOKPOBHBIE
KUBOTHBIEY», «DU3HOJOTHYECKUE aJanTallid >KUBOTHBIX», «Cpelnbl OOMTaHUS OpPraHU3MOB),
«buonornyeckue putmMbly, «Ku3zHeHHBIE GOPMBI pacTeHH», « Ku3HEHHBIE (OPMBI KUBOTHBIXY,
«IJKOCHCTEMA IIMPOKOJIUCTBEHHOTO JIeca», «IKOCUCTEMA XBOWHOTO Jieca», «llemu nuraHus»,
«XwumuanaectBoy, «Ilapasutuszmy, «Korkypenius», «Cumonosy», «Kommencanmzmy.

O6GopynoBanue: repbapuyd pacTEeHHH W JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpOoB, TepOapuM CBETOJIIOOMBBIX, TECHEIIOOUBBIX |
TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHbBIE
pacteHus, repObapuMl U KOJUIEKIHUU TEIJIOMIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOWYMBBIX
pacTeHui, dYydela NTUIl W 3BEpei, repdapuu pacTeHHM, OTHOCSIIMXCA K rurpoduram,
KcepoduTtaMm, Me30(pUTaM, KOMHATHBIE PACTEHHUS MaHHBIX TPYII, KOJUIEKIUH KUBOTHBIX,
oOWTaIOUIMX B Pa3HbIX cpelax, repOapuu U KOJUIEKIIMU PACTEHUH U >KMBOTHBIX, 00JIaJal0IuX
yepTaMu MPUCIIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHUSIM YCJIOBUHM JKU3HH, repOapuu u
KOJUIEKIIMM PACTEHUH U SKMBOTHBIX PA3UYHBIX KU3HEHHBIX (DOPM, KOJJICKIUU KUBOTHBIX,
YYaCTBYIOIINX B Pa3IMYHbIX OMOTUYECKUX B3aMMOACHCTBUSIX.

JlabopaTopHas pa6ora «BplsBIeHNE TPUCTIOCOOJICHHI OPraHNU3MOB K BIIMSIHUIO CBETAY.

JlabopaTopHasi pabora «BbisiBIeHHE TPUCIIOCOONCHUNH OPraHU3MOB K  BIIHMSIHHIO
TEeMIIepPaTyphbI».

JlabopaTopHasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUH M3 pa3HBIX MeECT
oOUTaHUSDY.

Tema 8. IKk0J10rus1 BUAOB M NOMYJISIIHI

DKOJOTUYECKHE XapaKTepucTuku nomynsuuu. [lomynsmus kak Ouosiornueckas cucreMa.
Ponp HeomHOpomHOCTH cpenbl, ¢u3NYecKuX OaphepoB U OCOOEHHOCTEH OWOJIOTHM BHJIOB B
(hopMHUPOBaHUH MTPOCTPAHCTBEHHOM CTPYKTYpPHI OMysaiuii. OCHOBHBIE TTOKA3aTENH MOMYJISIINN:
YUCJIEHHOCTb, IUIOTHOCTh, BO3PAaCTHAas M MOJOBas CTPYKTYpa, POKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpPTHOCTh, MUTPAITHSL.

DKoJloryeckas CTpykTypa mnomyiasiuud. OIEeHKa YMCIEHHOCTH Nonyisuuu. JnHamuka
MOMYJSALUU U €€ peryysuus. buotnuyeckuii noTeHuuan nonyasiuuu. MoaenupoBaHue TUHAMHUKA
nonymsiuuu. KpuBbsle pocra uuciaeHHoctw mnonyisiuud. Kpusbslie BbbDKuMBaHus. Perynsmms



YHUCICHHOCTH TOMYJSIIUNA: poJib (aKTOPOB, 3aBHCALIMX M HE 3aBHCAINIMX OT IUIOTHOCTH.
DKojoruueckue crpareruu BuaoB (I- u K-crparerun).

[lonsitue 00 »sKoyOTMUECKON HHIIE BuAa. MecrooOutanue. MHoOromepHast MOJETb
skonornyeckor Humu Jx.M. Xaruuncona. Pazmepsl 3kosorndeckoi Humu. [loteHnuansHas u
peain30BaHHAs HULIU.

Bun xak cucrema nomynauumid. Apeanbl BUJIOB. BuIbl M MX JKU3HEHHBIE CTPATErHUH.
DKOJIOTUYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTU IIOBEJIEHUS W MUIpalud >KMBOTHBIX. buosiornueckue uHBa3uu
YyXXEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: [Ix. 1. XatunHCcOH.

Tabmuis! 1 cxembl: «IKOJIOTHYECKUE XapaKTEPUCTUKHU MOMysiuumny», «IIpoctpancTBenHas
CTpyKTypa mnomynsiuuun», «Bo3pacTHele mnupamMujpl nonmyiasaun», «CKOpPOCTh 3aceleHUs
MOBEPXHOCTU 3e€MJIM Pa3IMYHBIMU OpraHuzMamm», «Mojens skojmornueckor wumu Jx. U.
XaTynHCOHaAY.

O6opynoBanue: repbapur paCTeHUM, KOJUICKITUN )KUBOTHBIX.

JladopaTopnas pa6ora «IIpucrmocobieHns ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. IkoJ10rusA CO001IECTB. IKOJTOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buonieHo3 u ero crpykrypa. CBsi3u MexAy OpraHu3MaMu B
OuoreHo3e.

Okocucrema kak otTkpeitag cuctema (A. JIx. Tencnaun). ®DyHkuuoHanbHble OJIOKU
OpPraHu3MOB B HKOCHUCTEME: MPOAYLIEHThbI, KOHCYMEHTbI, PeAYLEHThl. Tpoduueckue ypOBHH.
Tpoduueckue nenu u cetu. AbGuorndeckue Onoku sxkocucreM. I1oUBBI U UIBI B 3KOCHCTEMAX.
KpyroBopoT BElIECTB ¥ MOTOK 3HEPTHU B IKOCUCTEME.

OcHoBHBIE NTOKA3aTeNN YKOCUCTEMBI. buoMacca n mpoayKius. DKOJIOTHYECKUE TUPAMUIBI
qyuces, OMOMAacChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpoiixu. @unykmyayuu. HarpaBieHHbie
3aKOHOMEpPHbIE CMEHBI COOOIIECTB — cykieccuu. IlepBuuHble U BTOPUYHBIE CYKLIECCUU U HUX
IPUYMHBL.  AHTpPONOTE€HHbIE BO3JEHCTBUA Ha cykueccuu. KimmakcHoe —cooOliecTBo.
buopaznooOpazue 1 oJHOTa KpyroBOpoTa BELIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

IIpupoanble 3KOCHUCTEMBL. JKOCuUcmeMbl 03€p u pex. IKocucmemvl Mopel U OKeaHos.
DKocucmemvl mynop, 1ecos, cmenetl, nyCmoliib.

AHTpOIIOTEHHBIE  3KOCUCTEMBI. Arposkocucrema. ArpoueHo3. Paszmuuus mexnay
AHTPOIIOTE€HHBIMU U NPUPOJHBIMU IKOCUCTEMAMU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'opoackas ¢iuopa u dayHa.
CunanTponuzanusi ropoJckoi ¢ayHbsl. buonormueckoe U  XO3SHCTBEHHOE 3Ha4yeHUE
arposKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  ()OPMHUPOBAHHUS  OCHOBHBIX  B3aMMOJEHCTBMM  OpPraHU3MOB B
sKocucteMax. Ponv kackaonoeo s¢hgexma u 6u0o0s-30ughuxamopos (kiouegvix 6ud08) 8
Qyukyuonuposanuu  sxocucmem. llepeHOC SHEPrUM U  BEIIECTB MEXIY CMEXKHBIMU
9KOCUCTEMAMM. Y CTOMYMBOCTH OpPraHW3MOB, TONYJISLMNA M DKOCHCTEM B  YCIOBHSX
€CTECTBEHHBIX U aHTPOIIOIE€HHBIX BO3/ICHCTBUI.

Mexanusmol  6030elicmeusi  3aepA3HeHUll  PAa3HblX ~MUN08 Ha  CcyOOpP2aHU3IMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3KOI02UYECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 8030elicmaus. MeTo10I0Tis MOHUTOPHUHIA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX YKOCUCTEM.



JdeMoHcTpanuu

[Toptpet: A. JIx. Tencnu.

Tabmuier u cxembl: «CTpykTypa OHOIIEHO3a», «DKOCUCTEMAa IMIHPOKOIUCTBEHHOTO JIECay,
«JKocucreMa XBOMHOTO Jeca», «DyHKIMOHAIBHBIE TPYNIBl OPraHU3MOB B SKOCHCTEMEY,
«Kpyrosopor BemectB B 3kocucremey, «llenn nuTanus (nmactOuinHas, JETPUTHAs)»,
«OKOJIOTHYECKas MUPaMUIa YHCe», « DKOJIOTHYECKas MUpaMuia OMoMacchl», «DKOJIOTHIECKas
nupamuzaa sHeprumy», «OOpasoBanue Oosota», «llepBuunas cykueccus», «BocctanoBieHue
Jjeca Iocie moxapa», «JKocucrema o3epa», «ArpoueHos», «KpyroBopoT BelecTB U HOTOK
SHEpPruM B arpoueHosey, «I[Ipumepsr ypOoskocucTem».

OGopynoBanue: repbdapun pacTEHUM, KOJUICKIIMM HACEKOMBIX, Yydelia MTHUIl U 3BEpei,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIMX PACTEHUH, aKBapUyM KaK MOJIENb SKOCHCTEMBIL.

IIpakTnueckas padora «/3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

JladopaTopHnas padora «/3yueHue pazHooOpa3us MEIKUX MOYBEHHBIX YJICHUCTOHOTHX B
Pa3HbIX IKOCUCTEMAX).

IKCKypeust «IKCKypcHs B TUIIMYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBIN WM TIOWMEHHBIN JIYT, 03€P0, O0JI0TO)».

IKCKypeust «IKCKypCHs B arposKOCUCTeMY (Ha MOJIe WK B TEINIMYHOE X035 CTBO )».

Tema 10. buocgepa — rinodajbHas 3KocucTEMA

buocdepa — obmemnanerapnas o0osouka 3emid, TAE CYIIECTBYET WJIM CYIIECTBOBaja
KW3HB. PazBuTHe npenactasieHuii o 6mocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnanckoro o
o6uocgepe. Obnactu 6uocdeps! u e€ cocras. Kupoe BenecTBo OMochepsl U ero GyHKIHUH.

3aKoHOMEPHOCTH cymiecTBoBaHMs Onocdepsl. OcobenHocTn O6uochepsl Kak riaodambHOM
sKkocucTeMbl. JluHamMuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemiecTB H
OMOTeOXMMHUYECKHUE ITUKIIBI (YTiepoa, a30Ta). PUTMHUYHOCTH siBIeHUI B Ouocdepe.

3onanbHOCTH Onocdepsl. [lorsiTne o 6mome. OCHOBHBIE OMOMBI CYIIIH: TYHApPA, XBOWHBIE
Jieca, CMeIllaHHble U IIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbBI, MyCThIHHU, TPOIIMYECKUE JIeca,
BBICOKOTOpbA. Kimmar, pacTurenbHbIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

Crpykrypa ¥ (QYHKIOUS JKUBBIX CHCTEM, OIEHKAa HX PECYpCHOTO TMOTEHIHala U
OorocdepHbIX QYHKITUH.

JdemoHcTpauuu

[Toptpetsr: B. W. Bepuanckuit, 3. 3rocc.

Tabmuupl u cxemsl: «I'eocdepsl 3emmm», «KpyroBopoTt azora B npupozae», «Kpyrosopor
yriaepojaa B npupojae», «Kpyrosopot kucnoponaa B mpupojie», «KpyroBopoTt Bozbl B IPUPOAE»,
«OcHoBHBIE Omombl cymm», «Knumatndeckne mosica 3emmn», «TyHapa», «Taiiray,
«Cwmemannbiii  jec», «lllupokonuctBennsiii  jec», «Crenb», «CaBanHHay, «IlycTbiHY,
«Tpornnueckuit mecy.

Ob6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYykaomas cpeaa

DKoJIOTHYeCKHe KpHU3UChI M WX TNpuuMHBL. Bo3zgelicTBue dvenoBeka Ha Ouocdepy.
3arps3HeHue BO3IyIIHOM cpeabl. OxpaHa Bo3dyxa. 3arps3HeHHe BOAHOM cpeabl. OxpaHa
BOJHBIX pecypcoB. Paspymienre noussl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHue kiumara.

AHTpPOTIOTEHHOE  BO3JICMCTBHE Ha pPACTUTENBHBIH M JKUBOTHBIK Mup. OxpaHa
PaCTUTENBHOTO M XUBOTHOTO MHUpa. OCHOBHBIE MPUHIIUIBI OXpaHbl MPUPObl. KpacHble KHUTH.
Oco60 oxpansemsie npupoansie Tepputopun (OOIIT). boranndeckue caabl U 300J0THYECKUE
MapKH.



OCHOBHBIC TIPUHIIMITEI YCTOWYMBOTO PAa3BUTHUS YEIIOBEUYECTBA U MPHUPOABI. ParmioHampHOE
MPUPOJIOTIONIF30BAaHUE M COXpaHEHHWE OMOJIOrHMYeckoro pasHooOpasus 3emnu. OOmue
3aKOHOMEPHOCTH TJIO0ATBHBIX IKOJIOTHYECKUX KpU3UCOB. OCOOCHHOCTH COBPEMEHHOTO KpH3HCa
U €r0 BEPOSTHBIC MOCIEACTBHSL.

Pa3BuTHE METOMOB MOHHMTOPWHTA pPAa3BUTHS OIACHBIX TEXHOT'CHHBIX IIPOIICCCOB.
Cucmemnble ucciredosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCNOCOOHOU
9Hepeemuxke. Bbuonocuueckoe pasnoobpazue u douopecypcvl. Hayuonanvnvle ungopmayuontuie
cucmemvl, obecneuusalowjue O0OCMyn K UHGOpMAyUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OCHOBbL IKOpeabuIUMayu IKOCUcmem u cnoco608 6opvobl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemHuIx sKocUCmeM.

JdeMoHcTpanuu

Tabmuubpl u  cxembl: <«3arpsisHeHHe atMoceprl», «3arps3HEHHE THAPOCHEPH»,
«3arpsizHeHue 1ouBbl», «llapHukoBbIl  3ddekT», «Ocobo oxpaHseMmble NPUPOIHBIE
TeppUTOPUN», «MOJEIN YIPABIIEMOTO MUPaY.

Ob6GopynoBanue: ¢dotorpaduu OXpaHAEMBIX PACTEHHMH U JKUBOTHBIX KpacHOW KHHUTH
Poccniickoit ®enepanuu, KpacHoil KHUTH pernoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'U
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUS K pE3yIbTaTaM OCBOCHHS OOYYarOIIMMUCS
MIPOrPaMM CPETHEro 00IIero 00pa30BaHMs: TUYHOCTHBIC, METANPEMETHBIC U ITPEIMETHBIC.

B CTPYKTYPC JUYHOCTHBIX PEC3YJIbTATOB OCBOCHHSA IMPOrpaMMbI I10 OnoIoruu BBIACJICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYyJYArOIIMMHUCS  POCCUHCKOM  TpakJaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHUIO, CAMOCTOSITCIILHOCTH W CaMOONPEICIICHUIO,
Hanuuue momugayuu K OOydeHHI0 OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MUCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYAIOMIMXCS PYKOBOJICTBOBATHCS B
cBOEit ACATCIBbHOCTHU IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMM, MNpuCymumMu CUCTEMCE
Onosornyeckoro  oOpa3oBaHUs, Haauyue  NPABOCO3ZHAHUS ~ DKOJOTHUECKOW  KYIBTYPHI,
CnOCobHOCMU CMA8UmMb TIETH U CTPOUTH KU3HEHHBIC TITaHbL.

JIM4HOCTHEBIE PE3YIbTAThl OCBOCHUA IIPOTPAMMEBI 110 onomorun JOCTUTAKOTCA B €AUHCTBC
y4eOHOW M BOCIUTATEIBHOUN NEATETHHOCTH B COOTBETCTBUHU C TPAIUIIMOHHBIMH POCCHHUCKUMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, IMMPHUHATBIMU B
oOmIecTBe TpaBWJIAMH W HOPMaMH ITOBEJCHUS W CIIOCOOCTBYIOT TPOIECCaM CaMOTIO3HAHHUS,
CaMOBOCIIMTAaHUSA U CaMOPa3BHUTUS, Pa3BUTHUA BHYTpeHHeI\/'I MO3UIUN JIMYHOCTHU, IMMAaTPUOTU3MA U
YBa)XEHMsI K 3aKOHY M TNPABOMOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaXEHHs, OEpeKHOT0  OTHOIIEHHWS K  KyJAbTypHOMY  HAClE€OUI0 U TpaJulUsM
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuiickoit Denepanunu, pupoJIie U OKPYKaroIIen cpee.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHMS yueOHOTrOo mpenMera «buonaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CITOCOOHOCTH O0YJalONIUXCsl PyKOBOJACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPHEHTaluid, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM ILIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa W ONbITa JESTENbHOCTU B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCcKOro BOCHUTAHUS:

cOpPMUPOBAHHOCTh ~IPAKIAHCKOM MO3UIMH  OOydarllerocs Kak aKTHUBHOIO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH AEATEIHHOCTU MPHU CO3/IaHUHU YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIOJTHEHHH OMOJIOTUYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIIMIO TO0 OTHOIICHHIO K SIBJICHHUSM
COBPEMEHHOU KU3HU U OOBICHITH €€;

YMEHHE Y4YUTBIBATh B CBOUX JCWUCTBUSIX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS IO/ ¢ pa3HBIMH yOEXKICHUSAMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMPOIECCE COBMECTHOTO BBHIMOJIHEHHS Y4eOHBIX,
MO3HABATENbHBIX M HCCIEIOBATENBCKUX 3a/1a4, YBAXXUTEIBHOTO OTHOIICHUS K MHEHUIO
OTITIOHEHTOB NP 00CYKIEHUU CIIOPHBIX BOMPOCOB OMOJOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOUN M BOJOHTEPCKON NESTENLHOCTH;



2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON TP TaHCKOW MIACHTUYHOCTH, TATPUOTHU3MA, YBOKECHUS K
CBOEMY HAapoJy, 4yBCTBa OTBETCTBEHHOCTHM Iiepel PoAWHON, rOpAOCTH 3a CBOW Kpai, CBOIO
Ponuny, cBOH S3bIK U KyJIbTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHONIIEHHE K MPUPOJHOMY HACIECIUWI0O ¢ TaMSATHUKAM TMPUPOJIBI,
JTOCTHKeHHsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/E;

CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCHICKHX YUYEHBIX B CTAHOBJICHHE W PA3BHUTHE
OHMOJIOTHH, TOHUMAHWSI 3HAUCHHUsI OMOJIOTHH B IIO3HAHUW 3aKOHOB TIPUPO/IBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

uaenHas yoexaEHHOCTb, TOTOBHOCTH K CITY)KEHHIO U 3anmTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOAMTENSIM, CO3/JaHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO TPUHATHS IIEHHOCTEW CEMEHHOM KU3HU B COOTBETCTBUU C TPAJAUIIMSIMHU HAPOJOB
Poccun;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HbIX BHJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHUs, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MMOHMMAaHHE U peanu3alus 3J0pOBOro u 6e30macHoro odpasa >KM3HH (30pOBOE MHUTAHUE,
coOIoIeHHe TUTMeHUYECKUX MPaBWI M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas ¢u3nyeckass aKTHUBHOCTb), OEpEeKHOTro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE [EHHOCTH TMPaBWJI HWHAUBUAYAIBHOTO M KOJJICKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIMUX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBHM M HENPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHHUS alKOTOJIs,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHHA:

TOTOBHOCTb K TPYAY, OCO3HAHHE LIEHHOCTU MacTepCTBa, TPYI0JI00uE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
NEeSATENbHOCTH;

HWHTEpEC K pa3jMyHbIM cdepaM MpoPecCHOHANBHON NesITeNbHOCTH, YMEHUE COBEpIIATh
OCO3HAHHBIH BEIOOpP Oynymiel mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO U CaMOOOpPA30BaHUIO HA MPOTSKEHUH Bcel
KU3HU;

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:



HKOJIOTUYECKHU IIesIeco00pa3HOe OTHOIIECHUE K MPUPOJIE KaK UCTOYHHKY JKU3HU Ha 3emIie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOW KyJIbTYpBI: MPUOOPETEHHE OMBITA TUIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUI /151 OKPYKAIOLIEH cpenpl;

OCO3HAHHUE IJI00aJIbHOI0 XapaKkTepa dKOJIOrHYECKUX Ipo0JieM U IMyTed UX peleHus;

CIOCOOHOCTh HCIIOJIB30BATh MPHOOpETaeMble TPU U3yYeHUH OWOJIOTUHU 3HAHWUSA U YMEHUS
IIpU pElIeHUH NpoOJIEM, CBSI3aHHBIX C PAllMOHAIBHBIM IPUPOJOIOJIB30BAHUEM (COOIIIOIEHUE
[IpaBWJI NOBEJAEHUS B NPUPOJE, HAIPABIEHHBIX HAa COXpAaHEHUE PAaBHOBECUS B JKOCHUCTEMAX,
OXpaHy BUJOB, SKOCHCTEM, Ouochepbl);

aKTUBHOE HENpUATHE JIEHCTBUM, NPUHOCSILIUX BPEI OKpYXKaIoLIeH MPUPOAHON cpele,
YMEHHE MPOTHO3UPOBATH HEOJIArONpPUSATHBIE SKOJIOTMUECKUE IMOCIEACTBUS MPEIIPUHIMAEMBbIX
JNEUCTBUN U NMPEAOTBPAILATh UX;

HaJIMYue€ Pa3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, 3KOJIOTUYECKON KYNbTYpbI, OIbITa
NESITeIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HMH B
MO3HABATEIbHOM, KOMMYHMKAaTUBHOM U COILMAJIbHOM TMpaKTUKE, TOTOBHOCTH K Y4YacTHUIO B
MPAKTUYECKOU JESITEIbHOCTH SKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUsST HayKM M OOIIECTBEHHOM TMpaKkTUKW, OCHOBAHHOIO Ha JHallore KYJbTYp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3bIKOBOM M UNTATENbCKON KYJIBTYpPhI KaK CpeCTBa B3aUMOIEHCTBUS
MEXY JIFOJIbMU U TIO3HAHMS MUPA;

MMOHMMaHHE crenupuKkn OUOJIOTHM KaK HAayKd, OCO3HaHUA €€ poiu B (HOPMUPOBAHHH
PaIMOHAILHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUHU LIEJIOCTHOTO MPEICTaBICHHsI 00 OKpY>KaIoLeM
MHpEe KaK O €IWHCTBE TMpUPOIblI, YelIOBeKa M OOIIecTBa, B [MO3HAHUM MPHUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHnu IpobieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU IJIi COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOT'O YPOBHS Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIOCOOHBIX
pelarh pecypcHble MpooOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 III00ATbHBIX
9KOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAIlUOHATHLHOMY
WCIOJIb30BAHUIO MPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B IMOJIyYEHUH OMOJOTHYECKMX 3HAHUN B IIEJISX MOBBIIMICHUS 0O0Ien
KYJIBTYPbl, €CT€CTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MOHMUMAaHHE CYIIHOCTH METOJOB IO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJMy4aeMmble 3HAHUS I aHaiuu3a U OOBSCHEHHS SBIICHUIN
OKPY)KAIOIIEr0 MHUPAa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMeHHUEe JenaTb O0OOCHOBAaHHBIC
3aKJIIOUEHUS] Ha OCHOBE HAy4yHBIX (DAaKTOB U HMEIOIIUXCS JaHHBIX C LENbI0 MOJYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO HCMOJIb30BaTh OWMOJOTHYECKHE 3HAHWUS s pelIeHUus
Mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOW AESATENbHOCTH, TOTOBHOCTh OCYILIECTBIISITh MPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACITeTbHOCTh MHIUBUIYAIBHO U B TPYIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HENpPEephHIBHOMY OOpa30BaHUIO M CaMOOOpa3oBaHMIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTHU B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEOHOCTSAMHU.



METAINIPEIMETHBIE PE3YJIBTATHI

MetanpeaMeTHbIe pe3ylIbTaThl OCBOCHUS y4eOHOTro mpenmera «bBUONOTHS» BKIIOYAOT:
3HaUYUMBIC IS (OPMHPOBAHHUS MHPOBO33PCHHS  OOYYAIOIIMXCS  MEXKIUCIUTUTHHAPHBIC
(MeXIIpeIMEeTHBIC) OOIIICHAYYHBIE TIOHSTHS, OTPAKAIOIINE IEIIOCTHOCTh HAYYHOW KApTUHBI MUPA
U crienu(UKy METOI0B TIO3HAHUS, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, SHEPTHS,
SBJICHHE, IPOIECC, CUCTEMa, HAyYHBIA (AKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeIOBaHUE, HAOIIONEHNE, W3MEPEHHE, SKCIEPUMEHT U JPYrue); YHHUBEPCaJIbHBIE
yueOHble JIeHCTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISATUBHBIE), 00ECIEUNBAOIINE
dbopmupoBanre (YHKIIMOHAIBHONW TPAMOTHOCTH M COLIMAIIBHOW KOMIIETCHIIMH OOYJaroIInXcs;
CIIOCOOHOCTh oOyuaromuxcs WCIIO0JIb30BATh OCBOCHHBIE MEXTUCITUTITTHAPHBIE,
MHPOBO33PECHUYCCKUE 3HAHUS W YHHBEpCaJIbHBIC Y4YeOHBIC JCWCTBHS B IO3HABATEIHHOW U
COLIMAIBHON ITPAKTHKE.

B pesynbrare u3zydeHuss OMOJOTMH Ha YpPOBHE CpEeAHEro oOmero oOpa3oBaHUs Y
obOyuvarorierocst OyayTt chopMupoBaHBI MO3HABATENbHBIE YHHUBEpPCAJIbHbIC ydeOHBIE IEWCTBUS,
KOMMYHHKATHBHBIC YHHBEPCAJIbHBIC YYeOHBIC JICHCTBUS, PETYISATUBHBIC YHUBEpCAIbHBIE
yueOHbIe IEHCTBUS, COBMECTHAS ACATEIHHOCTb.

MertamnpeaqMeTHbIe pe3yJbTaThl OCBOSHUS TPOTpPaMMBI CpemHero oOmiero o0pa3oBaHUs
JOJIKHBI OTPaXKATh:

OByaieHHe YHMBEPCATbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (POpMYNIUpOBaTh U aKTyalM3UpoOBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIOJIb30BaTh TMPU OCBOCHUM 3HAHUW MNPUEMBI JIOTUYECKOTO MBINIJICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, Kiaccudukanuu, oO0O0OIIeHHs), pPaCKpbIBaTh CMBICT OHOJOTHUYECKHUX
MOHATHH (BBIAEIATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHATUIMHU);

OTIPEeNIATh LIEJIN JeATeIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUH HX JIOCTHKECHHS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEJISIMU;

HCIO0JIb30BaTh OHOJOTHMYECKUE MOHATHS JUIsi OObsCHEHUs (AaKTOB M SIBJICHUN >KUBOU
MIPUPOJIBI;

CTpPOUTH JIOTUYECKUE pacCyXAeHHs (MHIYKTUBHBIC, JAEAyKTUBHBbIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHATh CXEeMHO-MOJIEJIbHbIE CPEJCTBA MAJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUH B M3y4aeMBIX OMOJOTHYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUYHUIl Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(OOPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHWBATh COOTBETCTBHUE PE3yAbTATOB IIENISM,
OIICHUBATh PUCKU TOCIEACTBUM JeSITENLHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH PAOOTy B YCJIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe NCCIEI0BATEIbCKHE IEHCTBUS:



BIIQJICTh HABBIKAMH Y4eOHO-HUCCIIECIOBATEIBCKOW M MPOCKTHOM JESITENbHOCTH, HAaBBIKAMH
paspernieHus mpodieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJIOB
pEIICHUS MPAKTUIECKHX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3NIMYHbIC BUABI JEATCIHOCTH IO TOJyYCHHIO HOBOTO 3HAHHS, €r0
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE TPHU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHCH, KITFOUCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3a7aud B OOpa30BATEIBHON NEATEIHHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a7ady, BBIIBUTATH
TUTOTe3y €€ pelICHHs, HAaXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJ1aBaTh MapaMeTPhl U KPUTCPUU PEIICHHUS;

AQHAIM3WPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IIEJICHANIPABIICHHBIN IMOWCK IEPEHOCAa CPEICTB M CHOCOOOB NEHCTBHSA B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B  [I03HABATCIBHYID W  MPAKTHYCCKyH0 oOnacth
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE WJEH, MpeAjiaraTb OPUIHHAIbHBIE IMOAXOAbl U PpEUICHHUS, CTaBUTh
poOIeMbl U 3a/1a4H, IOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(PoOpManuu (TEKCTe ydeOHOTO Mmocoows,
Hay4YHO-TIOMYJISIPHON JIUTEpaType, OMOJIOTMUECKUX CIOBapsX U CHPABOYHUKAX, KOMITbIOTEPHBIX
0azax mgaHHbIX, B HHTepHeTe), aHANMM3UpOBaThb WHGOPMALIMIO Pa3IUYHBIX BUIOB U (opm
MIpeICTaBJICHUS], KPUTUYECKH OLEHUBAThH €€ TIOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHbIE METOJbl IMpPHU TMOUCKE U O0TOOpe
ouosnornueckoi nHGopMau, HeoOXOIUMOM IS BHITIOTHEHUS YY4EOHbIX 3a/1a4;

MpUOOpETaTh OMBIT HKCIOJIb30BaHUA WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOIb30BAHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAIbHYIO (OpMY MpeACTaBICHUS OHOJOTHYECKOU
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

WCIOJIb30BaTh HAYYHBIN S3BIK B KadecTBE CpeACTBa IMpH paboTe ¢ OMOJOTrHYecKou
uHpopmaluen: NMPUMEHITh XUMUYECKUE, (PU3MUYECKUe M MATeMAaTUYeCKUEe 3HAKH U CHUMBOJIBI,
dbopmynbel, abOpeBUaTypy, HOMEHKJIATYpy, HCIOIb30BaTh M MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH;

BIIAJIETh HAaBBIKAMU DACIIO3HABAHWUA U 3alIUTHl HMHPOpMAIMK, WH(DOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHHMBEPCAJIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOre
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHHUS OTHOCUTEIIbHO BBHITIONHEHHsI MpeiaraeMoi 3aJayd, YYUTHIBAaTh HWHTEPECHl U
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, TMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIM, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMH CIOCOOaMH OOIIEHUS W B3aMMOJEHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPpEKTHOU (hopme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOUYKY 3pPEHHUS C HCIOJIb30BAaHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHONW pabOThl Ipu
pelieHny OMoJI0ru4Yeckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ JOCTMKEHMIO: COCTAaBIATH IUIAH JEHCTBUH, pacClpelensiTh POJH C Yy4YETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaY€CTBO CBOETO BKJIaJa M Ka)JOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B DPA3IMYHBIX CHTYalHUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OWOJOTMYECKUE 3HAHUS JUIsl BBIABIEHUS MNpoOJeM M MX pelIeHHs B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKaxX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IOPOBBIO M 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSITEJIBHO OCYILECTBJIATh IO3HABATENIbHYIO AEATENBHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U NMPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclIupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUM];

JiesIaTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO M TPOSIBICHUIO IMIMPOKOH SPYIUIIMU B PA3HBIX 00JaCTAX
3HaHUH, MOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LENISM;



BIIQJICTh HABBIKAMU MMO3HABATEIHLHON pe(IEeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUN
Y MBICIIUTEIBHBIX TPOIECCOB, UX PE3YIHTATOB U OCHOBAHHMIA, UCIIOJIE30BATh MPUEMBI pedIeCKCUN
JUTSL OLIEHKU CUTYAIINH, BBIOOpA BEPHOTO PEIICHHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDH PELICHUS IO UX CHUKEHHUIO;
MPUHUMATh MOTHUBBI M @pTYMEHTBI IPYTUX IIPU aHAJIU3E PE3YIIBTATOB JCSITEIbHOCTH;
3) npuHsATHE CeOS M APYIUX:
MIPUHUMATD €051, TOHUMAasi CBOM HEJOCTATKU M JIOCTOMHCTBA;
MPUHUMATh MOTHUBBI M @pTYMEHTBI IPYTUX MIPU aHAJIU3E PE3YIIBTATOB JCSITEILHOCTH;
MPHU3HABATH CBOE MPABO U MPABO JIPYTUX Ha OIIMOKH;
pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUHU APYTOro YeIOBEKa.
NPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIe pe3yabTaThl OCBOEHHUS COJepkKaHus ydueOHoro mpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE OPHEHTHUPOBAHBI Ha o0ecredeHue npouiaIbHOro 00y4eHUsT 00yqIaronuXcs
ouonoruu. OHM BKIIOYAIOT: crenuuyeckue A OWOJIOTMM Hay4yHble 3HAHUS, YMEHUS H
CrocoObl JEMCTBUII 1O OCBOGHMIO, HMHTEPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHUM, BHJbI
JESITeIbHOCTH MO TOJYYEHHIO HOBBIX 3HAHUN W MX NPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX, a
TaKKe B peajbHbIX KU3HEHHBIX CUTyauusax. [IpeaMeTHble pe3yabTaTsl MPEICTaBICHbI 110 rojiaM
W3YYEHHUS.

[IpenMeTrHble pe3ynbTaThl OCBOEHMsI ydeOHOro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJH OMOJOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(hOopMHUpPOBAaHUM E€CTECTBEHHO-HAyYHOW KApTUHBI MHUpA, B TO3HAHUM 3aKOHOB MPUPOIBI U
pelIeHny MpodiieM palMoHaIbHOTO MTPUPOIOTIOIB30BAHMS, O BKIIAJAE POCCUNCKUX U 3apyOexHbIX
Y4€HBIX B pa3BUTHE OMOJIOTUH;

BIIaJICHUE CUCTEMON OMOJIOTMUYECKHMX 3HaHHM, KOTOpas BKJIIOYAET: OCHOBOIOJAraroliue
OMOJIOTMYECKHE TEPMHUHBI W TOHATUS (PKU3Hb, KIIETKA, OpPraHu3M, MeTaboim3M, TOMeocTas,
CaMOperyJslus, caMOBOCIIPOU3BEICHHUE, HACIECTBEHHOCTh, U3MEHYHBOCTh, POCT U Pa3BUTHE),
ounosornueckre Teopun (kimerouHas teopus 1. IlIBanna, M. Illneiimena, P. Bupxona,
XpOMOCOMHasi Teopusi HacieacTBeHHocTH T. Moprana), yuenus (H. M. BaBuioBa — o neHTpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTCHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOTO MOKOJICHHSI, pacUIeIIEHUs, YUCTOThl FaMeT, He3aBUCUMOro HacnefoBanus I'. Menpens,
TOMOJIOTHUECKUX PSAOB B HacleNCTBeHHOW wusMeHuynBoctd H. W. BaBumnoa), mpuHIUMbI
(KOMITJIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJaMHU HAY4YHOT'O MO3HAHUS, UCIOJIB3YEMbIX B OMOJOTHYECKUX
UCCIIEIOBAaHUSX KUBBIX 00BEKTOB (OMUCAHKE, U3MEPEHHE, HA0II0IEHUE, SKCTIEPUMEHT);

YMEHHE BBIJCIATh CYLICCTBEHHBbIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U DYKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPIaHU3MOB, B TOM YHCIIe OakTepHii, TpuOOB, pacTeHUH,
KUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPraHOB M CUCTEM OPraHOB PAaCTEHMM, JKMBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  KU3HEACATEIBbHOCTH, IPOTEKAOIUX B OPraHU3Max pacTE€HUM, >KUBOTHBIX U
YeJoBeKa, OMOJIOTHYECKUX MPOLIeCCOB: 0OMEHa BellecTB (MeTaboIu3M), IPEBPALLICHNUs SHEPTHH,
Opo>keHHsl, aBTOTPO(HOr0 M reTepoTpo(HOr0 TUMOB NMUTAHUS, (OTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeToreHe3a, SMOpUOreHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, Pa3MHOXKEHHUS,
WHAMBUIYAIILHOTO DPa3BUTHUS OpraHu3Ma (OHTOr€He3a), B3aMMOJEHCTBHS TEHOB, TeTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;



YMEHHUE YCTAaHABJIMBATH B3aWMOCBSI3M MEXKJy OpPraHOMIAMH KICTKH W HX (DYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKAHEW U WX (PYHKIMSIMH, MEXIy OpraHaMyd U CUCTEMaMH OpPraHoB y
pacTeHuil, JKMBOTHBIX M YeJOBeKa M HMX (YHKIMAMHU, MEXKIy CHUCTEMaMH OpPraHOB U UX
GyHKIMSAME, MEXAY dTanmaMyd OOMEHa BEIECTB, ATAalaMU KJIETOYHOTO IMKJIA M YKU3HEHHBIX
LIUKIOB OpraHu3MOB, OJTallaMM SMOpPUOHAIBHOTO Ppa3BUTHS, T'€HOTUIIOM U (DEHOTHUIIOM,
¢deHoTunom u (pakropamu cpenpl OOUTaAHHUS;

YMEHHE BBISBIISITh OTIUYUTEIbHBIC NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE€ PACTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apryMEHTbI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJISl I0Ka3aTeJIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMATHUYECKUX TPYIIIL;

yMEHHE pemiarb OWOJIOTMYECKHE 3aJaud, BBISBISATH NPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXAY HCCIEIyeMbIMU OHOJIOTMYECKUMH TpollecCaMd U SIBJIEHUSIMH, JejaThb BBIBOJbI H
MIPOrHO3bl HA OCHOBAHMUHM TMOJIyYE€HHBIX PE3y/IbTAaTOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U MpakTH4ecKue paboThl, cOOMI0aTh MpaBuiia Ipu
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIABUTATh TUIOTE3bl, MPOBEPSITh HX HKCHEPUMEHTAIbHBIMU CpPEICTBAMH,
bopMynupys Ledb UCCIeA0BaHNS, aHAIM3UPOBATh MOJIyY€HHbIE pe3yJbTaThl U JeNIaTh BBIBO/IBI;

YMEHHE y4acTBOBAaTh B y4EOHO-HCCIICIOBATEIHLCKONW padOTe 1O OMOJIOTHH, SKOJOTHU H
MEJUIMHE, TPOBOJMMOI Ha 0a3e MIKOJIbHBIX HAy4YHBIX OOLIECTB, W MYOJIMYHO MPEACTaBIATH
MOJIy4YE€HHBIE PE3yJbTaThl HA YYEHUUECKUX KOHPEPEHIUSX;

yMEHHE OIIEHMBAaThb JTHUYECKHE AacleKThl COBPEMEHHBIX HCCIEIOBaHUA B 00JacTH
OMoJIOTMM M MeIULIMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHME, HAIIPABICHHOE
M3MEHEHHE T€HOMA U CO3JaHNe TPAaHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATH OCO3HAHHBIN BBIOOP Oyaymiel mpoeCcCHOHAIBHON IEATEILHOCTH B
oOnacTi OMOJIOTUH, MEULIMHBI, OMOTEXHOJIOIUH, BETEPUHAPUH, CEIbCKOTO X034HCTBA, MUIIEBOI
IIPOMBIIICHHOCTH, YIIyOJIATh IO3HABATENIbHBIA HWHTEPEC, HAIPABICHHBI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIEH MNpodeccuu U IMPOAOJIKEHHE OUOJOrH4ecKoro oOpa3oBaHMs B
OpraHu3alUsaX CPeAHEro NpopecCHOHaNbHOIO U BbICIIET0 00pa30BaHUsl.

[IpenmeTHble pe3yabTaThl OCBOEHHsI ydyeOHoro mnpenmera «buosiorus» B 11 knacce
JOJKHBI OTpaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUH O MECTE U POJIM OMOJOIMH B CUCTEME €CTECTBEHHBIX HAayK, B
(OopMUpPOBaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B IO3HAHUU 3aKOHOB
IPUPOJBI M PELICHUU SKOJIOTHYECKUX MPOOJeM 4YeloBEeYecTBa, a TaKKe B PEILICHUU BOIPOCOB
palMOHAIBHOIO MPUPOJIONOIb30BaHUs, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOLIEHMS K
IpUpOJe, OOILIECTBY, YENIOBEKY, O BKJIAJE POCCUICKMX U 3apyOeXHbIX Yu€HBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH;

YMEHHUE BIIa/IeTh CUCTEMOM OMOJIOTMYECKUX 3HAHHMM, KOTOpas BKIIIOYAET ONpPENCICHUS U
[IOHMMAaHHUE CYIIHOCTH OCHOBOIOJAraroUX OHOJOIrMUECKUX TEPMUHOB M MOHATUH (BHZ,
sKocucTema, Ouocgepa), Ouonormueckue Teopun (dBojronMoHHas Tteopus Y. JlapBuHa,
CHUHTETHYecKasi Teopus sBoonuu), yueHus (A. H. CeBepuoBa — 0 MyTSIX M HalpaBIECHUSX
sBosiroruy, B.M. BepHanckoro — o 6uocgepe), 3akoHbl (reHeTnyeckoro papHoBecust Jx. Xapau
u B. BaiinOepra, 3apoasimeBoro cxoactsa K. M. bapa), mpasuna (Munumyma FO. JIuGuxa,
HKOJIOTHYECKOM MUpaMubl S3HEPrun), runoressl (runoresa «mupa PHK» V. I'nnbepra);

YMEHHME BIAJETh OCHOBHBIMHM METOJAMU HAy4yHOIO IIO3HAHMs, MWCIIOJIb3yEMBIMH B
OMOJIOTUYECKUX HCCIEIOBAHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (OIHCAaHUE, H3MEpEHHe,



HaOJr0/IeHNE, HKCIIEPUMEHT), CIIOCO0aMH BBISBICHHUS M OIICHKH aHTPONOT'CHHBIX M3MEHEHHH B
IPUPO/IC;

YMEHHUE BBIJCIATh CYIIECTBEHHBbIC NPU3HAKU: BHJIOB, OHOTEOIICHO30B, 3KOCHUCTEM U
ouocdepsl, CTaOMIM3UPYIOLIETO, IBIKYIIETO U Ppa3pbIBAIOIIETO €CTECTBEHHOro OTOOpa,
AJUIOMATPUIECKOTO U CUMITATPHUYECKOTO BHI000PA30BaHMUS, BIUSHUS JABHKYIIUX CHJI SBOJIIOLUT
Ha TreHO(OH]| MOMYJISIUHN, MTPUCTIOCOOICHHOCTH OPraHU3MOB K cpelie OOMTaHMs, YepeOBaHUS
HaIpaBJICHUHN 3BOJIIOLINH, KPYrOBOPOTA BEUIECTB U MOTOKA YHEPTUH B SKOCHCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXIY IPOIECCAMU SBOJIIOLUH, JBWKYIIUMHU
CHJIAaMH aHTPOTIOI€HE3a, KOMIIOHEHTAaMH PA3JIMYHBIX 3KOCHUCTEM M TPHUCIIOCOOJICHUSIMH K HUM
OpraHu3MOB;

YMEHHE BBISBIIATh OTINYUTEIILHBIC TIPU3HAKH KHBBIX CUCTEM, TIPHCIIOCOOIEHHOCTh BUIOB
K cpene oOWTaHUs, aOMOTHYECKMX M OMOTHYECKUX KOMITIOHEHTOB JKOCHCTEM, B3aWMOCBS3EH
OpPraHu3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX N3MEHEHHI B DKOCHCTEMAX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY Ul JIOKa3aTeJIbCTBA POJICTBA OPraHU3MOB pAa3HBIX CHUCTEMATHYECKUX TPYIIIL,
B3aMMOCBSI3 OPTaHU3MOB M CpEIbl OOWTAHMS, €IWHCTBA UYECIOBEUYECKUX pac, HEOOXOJUMOCTH
COXpaHEHHsT MHOT000pa3vsi BHJOB M JKOCHUCTEM KaK YCIOBHUS COCYIIECTBOBAaHHS TPUPOIBI U
9YeJI0BEUECTBA;

YMEHHE pemiath OWOJIOTUYECKHE 3a7adH, BBISBISATH TPUIHMHHO-CICCTBEHHBIC CBS3U
MEX]y HCCIIEAYEeMBbIMH OHMOJIOTHYECKUMH MpPOIECCAMH W SIBIICHHSIMH, JEJaTh BBIBOJBI W
MIPOTHO3BI HA OCHOBAHUH ITOJYYCHHBIX PE3YIbTaTOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE W TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia TPU
pabote ¢ yueOHBIM U JTabOPaTOPHBIM 000 PYAOBaHUEM;

YMEHHUE BBIJIBUTATh THUIOTE3bI, TPOBEPATh HUX OSKCIECPUMEHTAIBHBIMU CPEICTBAMH,
bopMyHpys 1eNb UCCIIETOBAHMS, aHATM3UPOBATh OJTYYCHHBIC PE3YJIbTATHI U JICNIaTh BHIBOJIBI,

YMEHHUE Y4acTBOBAaTh B Y4€OHO-HMCCIIEOBATEIHCKON pabdOTe MO OHMOJOTHUH, IKOJIOTHH W
MEIMIIMHE, TIPOBOAMMOI Ha 0a3e IIKOJBHBIX HAYYHBIX OOLIECTB, M IYyOJIMYHO TPEACTaBIATH
MOJTyYCHHBIC PE3Y/IbTAThl HA YUCHUUECKUX KOHPEPEHITHSIX;

YMEHHUE OICHUBATh THUIOTE3bl W TEOPUH O NPOMCXOXKIACHUU JKU3HHU, 4YEJIOBEKA U
YeJIOBEUECKUX pPac, O MPUYMHAX, MOCIEACTBHSIX M CIIOCO0aX MPEAOTBPALICHHS T'JIOO0ATBHBIX
W3MEHEHUl B Ouocdepe;

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOP Oyaymiei nmpodhecCHOHALHON ACSITEIIbHOCTH B
oOmactd  OMOJIOTMH, OSKOJIOTHH, IPHPOJOINOIB30BAHMS,  MEIUIMHBI, OHOTEXHOJIOTHH,
TICUXOJIOTUH, BETCPUHAPUH, CEIILCKOTO XO3SHCTBA, MUINEBOW MPOMBIILICHHOCTH, YIiIyOIsTh
MO3HABATEJIbHBI HMHTEPEC, HAINPABICHHBI HAa OCO3HAHHBI BBIOOP COOTBETCTBYIOIICH
npodeccud W TPOJOJDKCHHE OHOJOTMYECKOTO O0O0pa3oBaHHMsS B OpPraHU3ALUSAX CPEIHETO
po(heCCHOHALHOTO U BBICIIETO 00pa30BaHUsI.



CUCTEMA OINEHKUA INVTAHUPYEMBIX PE3YJIbTATOB

OO01meanIaKTHYeCKHE:

Onenka «5» CTaBUTCS B ClIy4ae:

1. 3Hanus, MOHUMaHUS, TJIyOHMHBI YCBOCHHUS 00YJaIOIUMUCS BCEro 00bEMa MPOrpaMMHOTO
Marepuana.

2. YMeHHS BBIJICIATH TJIaBHBIE MTOJIOKEHHS B U3y4YEHHOM MaTepHaie, Ha OCHOBaHHH (DaKTOB U
IIpUMEPOB 00001IaTh, €JIaTh BBIBO/IbI, YCTAHABINBATh MEXIIPEAMETHbBIE U BHYTPUIIPEIMETHbBIE
CBSI3H, TBOPUYECKU IIPUMEHATD MOJyYCHHbIEC 3HAHUSI B HE3HAKOMOU CUTYallUU.

3. OrcyrcTBUs OIIKMOOK U HEJOUETOB IIPU BOCIIPOU3BEACHUN H3YYEHHOTO MaTepuaa, Ipu
YCTHBIX OTBETaX YCTPAHEHUsI OTIENIbHBIX HETOYHOCTEH C MOMOIIBIO JOTIOJHUTEIbHBIX BOIIPOCOB
yUuTENs, COONIIO/IEHUS KYJIbTYphl MUCbMEHHON U YCTHOW peuu, MpaBuil 0(opMIICHUS
MUCbMEHHBIX PabOT.

Onenka «4» CTaBUTCS B Cllyyae:

1. 3HaHMs BCero U3y4eHHOIO MPOrpaMMHOT0 MaTepHaa.

2. YMeHus BbIIEATH IJIaBHbIE NIOJIOKEHUS B U3yUYEHHOM MaTepHalie, Ha OCHOBaHUU (aKTOB U
MpUMEpPOB 00001IaTh, ENIaTh BBIBO/IbI, yCTAaHABINBATh BHYTPUIIPEAMETHBIE CBSI3U, IPUMEHSTh
MOJIy4YE€HHbIEC 3HAHUSI Ha TPaKTHKE.

3. JlomnyieHust He3HaYUTENbHBIX (HErpyObIX) OMINOOK, HEOUYETOB MIPH BOCIIPOU3BEAECHUN
M3Y4YEHHOT0 MaTepuaia; coOMI0ICHUS] OCHOBHBIX MPaBUJI KYJIbTYpPhl MUCbMEHHOM U YCTHOM
peuu, mpaBuil 0POPMIICHHUSI MUCbMEHHBIX PaboT.

OneHka «3» cTaBUTCS B CIyYae:

1. 3HaHMs ¥ yCBOEHUSI MaTepuaja Ha ypOBHE MUHUMAJIbHBIX TPEOOBAHUN TPOTPaMMBI,
3aTpyJHEHUS] IPU CAMOCTOSITEIbHOM BOCIIPOU3BEIEHNH, BOSHUKHOBEHHSI HEOOXOIMMOCTH
HE3HAYUTENIbHOM MOMOIIHU MPEeroaBaTess.

2. YMeHus paboTaTh Ha YpOBHE BOCIIPOU3BE/ICHUS, 3aTPyIHEHUS TIPU OTBETaX Ha
BUJIOM3MEHEHHBIE BOTIPOCHI.

3. Hanmnuus rpyOo#i ommOKu, HECKOIBKUX TPYOBIX OITMOOK MPU BOCIIPOU3BEICHUN N3YIEHHOTO
MaTepuasna; He3HaYUTEIbHOTO HeCOOIIOCHHSI OCHOBHBIX MPABUII KYIbTYPhl TUCEMEHHOM U
YCTHOU peuu, npaBui 0(GopMIIeHUS! MUCbMEHHBIX Pa0oT.

OneHka «2» CTaBUTCS B CIIyYae:

1. 3HaHus ¥ yCBOEHUS MaTepuaja Ha ypOBHE HIDKE MUHUMAIIbHBIX TPeOOBaHUIA MPOrPaMMBI;
HAJIMYUs OTJIENbHBIX MPEACTAaBICHUI 00 U3yYEeHHOM MaTepuae.

2. OtcyTcTBUS YMEHHS padoTaTh Ha YpOBHE BOCIPOU3BEICHMUS, 3aTPYTHEHUS IIPU OTBETAX HA
CTaHJIapPTHBIE BOMPOCHI.

3. Hanuuus HECKONBKUX TPyOBIX OMMOOK, OOTBIIOr0o YKciia HErpyObIX MPU BOCIIPOU3BEICHUH
M3Y4YEHHOTO MaTepuaia, 3HAaYUTEIIbHOTO HECOOIIIOICHHS] OCHOBHBIX MPaBUI KYIbTYPhI
MMCBMEHHOM U YCTHOM peun, mpaBuil 0POPMIICHUS TUCbMEHHBIX PadoT.

Kputepun u HOpMbI OLIEHKH 3HAHUNA M YMEHHMd 00y4al0IIMXCS 32 YCTHBIN OTBET.

Ouenka "5" craBUTCS, €CIIHM YUYCHHK:

1.IToka3bIBaeT riay0oOKoe U MOJHOE 3HAHWE U TIOHUMaHHUE BCEro MPOrpaMMHOTO MaTepuaa,
MOJIHOE MOHUMAaHHE CYIIIHOCTH PACCMaTPUBAEMBIX MOHATUMN, SIBIIEHUN U 3aKOHOMEPHOCTEH,
TEOPHUI1, B3AUMOCBS3EH.

2.YMeeT COCTaBUTh MOJIHBIN U MPAaBWIbHBINA OTBET HA OCHOBE U3YYEHHOTO MaTepHaa; BbIIEIATh
TJIaBHBIE MOJI0KEHUS, CAMOCTOSTENBHO IOATBEPKIAATh OTBET KOHKPETHBIMH IIPUMEPAMU,
(bakTamMM; CaMOCTOSITEIBHO U apTYMEHTHPOBAHO JeJIaTh aHAIN3, 0000IEH!s, BEIBOIbI;
yCTaHaBJIMBaTh MEKIPEMETHBIE CBSI3U (HAa OCHOBE paHee MPHOOPETEHHBIX 3HAHUI) U
BHYTPUIIPEIMETHBIE CBSI3U, TBOPUECKH IPUMEHSTH ITOJTyYE€HHBIE 3HAHUS B HE3HAKOMOM
CHUTYallUH; MOCIE0BATENbHO, YETKO, CBSI3HO, 000CHOBAHHO U 0€30IIMO0YHO U3JIaraTh y4eOHbIH
MaTepuai. YMeEET COCTaBIATh OTBET B JIOTMUECKOH MOCIEI0BATENIBHOCTH € UCIIOJIB30BAHUEM
MIPUHATON TEPMUHOJIOTUH; JIeIaTh COOCTBEHHBIE BBIBObI; (POPMYIUPOBATH TOUHOE OIIpEJICIICHUE




Y UCTOJIKOBAHUE OCHOBHBIX IIOHATHM, 3aKOHOB, TECOpUHA. MOXKET P OTBETE HE MIOBTOPATH
JOCJIOBHO TEKCT y4eOHHUKa; U3jaraTb, MaTepHall JIUTEPATyPHBIM S3bIKOM; MPAaBHIBHO U
00CTOSATENILHO OTBEYATh Ha JIOTIOJIHUTEIILHBIE BOIIPOCH! YUUTEIIS; CAMOCTOSITEIBHO U
panroHaIbHO UCIIOJIBb30BaTh HATIISIHBIC TOCOOHS, CIIPAaBOYHBIC MaTepHabl, y4eOHHUK,
JIOTIOJTHUTENBHYIO JTUTEPATYPY, IEPBOUCTOUHUKH; IPUMEHSTH CUCTEMY YCIOBHBIX 0003HAUYEHU
IIpY BEICHUU 3aIlMCcel, COIIPOBOKIAIOIINX OTBET; CI0JIb30BATH IS IOKA3aTEIbCTBA BHIBOJIOB
13 HAOJIOICHUH U OTIBITOB.

3. CaMOCTOSTENBHO, YBEPEHHO U 0€301IMO0YHO IPUMEHSET MOJIyYEHHbIE 3HAHUS B PELIEHUU
npo0JieM Ha TBOPUECKOM YPOBHE; AOMYCKaeT He O0jiee 0THOTO Helou€Ta, KOTOPBIH JIETKO
UCTIPABJISIET IO TPEOOBAHUIO YUUTEIIS; UMEET HEOOXOIMMBbIE HABBIKM Pa0bOTHI C Mprubopamu,
yepTeKaMu, CXeMaMH, rpaukamMu, KapTaMu, COIYTCTBYIOILIMMHU OTBETY; 3aIIUCH,
COIMPOBOXKJAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSAM.

Onenka "4" cTaBUTCS, €CJIU YYCHHUK:

1. IToka3pIBaeT 3HaHMS BCErO U3Y4EHHOTO IPOrPAMMHOTO MaTepuaa. J{aéT noaHbIN U
MIpaBUJIbHBIN OTBET HA OCHOBE M3YYE€HHBIX TEOPUH; JOMYyCKAET HE3HAYUTENIbHbIE OIIMOKU U
HEZO0YETHI IPU BOCIIPOU3BEICHUU U3yYEHHOTO MaTepHasa, HeOOoJIbIINE HETOUHOCTH ITPU
HCI0JIb30BAHNU HAyYHBIX TEPMUHOB MJIM B BBIBOJAaX, 0000LIEHUIX U3 HabmoaeHnit. MaTtepuan
u3JaraeT B ONpeesIEHHON JOrHYecKoi OCe10BaTENbHOCTH, IPH 3TOM JIOIYCKAeT OJIHY
HerpyOyto omunoOKy Uil He 0oJiee ABYX HEOUYETOB, KOTOPHIE MOXKET UCIIPAaBUTh CAMOCTOSTEILHO
IpHU TpeOOBAHNH WM HEOOJIBILION MOMOIIM IPETo1aBaTeNs; MOATBEPKIAET OTBET KOHKPETHBIMU
pUMepaMu; IPABUIILHO OTBEYAET Ha JOMOJHUTEIbHBIE BOIIPOCHI YUUTEIS.

2. YMeeT caMOCTOSITENIbHO BBIACIATH TJIaBHBIE [TOJIOKEHUS B U3YUEHHOM MaTepuaie; Ha
OCHOBaHUU (aKTOB U MPUMEPOB 0000IIATh, JEJIaTh BHIBOIbI. Y CTAHABJIMBATH
BHYTPUIIPEIMETHBIE CBSI3U. MOXKET IPUMEHSATh NOJy4EHHbIE 3HAHUS Ha IIPAKTUKE B
BUJIOU3MEHEHHOM cUTyaluy, coOJI0JaTh OCHOBHBIE MPaBUIIa KyJIbTYPbl YCTHOH peyn;
UCIOJIb30BATh IIPU OTBETE HAy4YHbIE TEPMUHBI.

3. He oGmaaet 10CTaTOYHBIM HABBIKOM PA0OTHI CO CIIPABOYHOM JTUTEPATYPOM, YIeOHUKOM,
MIEPBOMCTOYHUKOM (IPAaBUIILHO OPUEHTUPYETCS, HO paboTaeT MEUICHHO).

Onenka "3" cTaBUTCS, €CJIN YYCHHUK:

1. YcBanBaeT 0OCHOBHOE co/iepKaHue ydeOHOro MaTepuaia, Ho UMeeT pooerbl, He
IPENATCTBYIOIINE AaJbHEHIIEMY YCBOCHHUIO IIPOrPAMMHOTO MaTepualla.

2. Wznaraet MaTepuall HECUCTEMATU3UPOBAHHO, ()parMEHTApHO, HE BCEr/la MOCIIEA0BATENbHO;
[I0Ka3bIBAET HEJOCTATOUHYIO C(HOPMUPOBAHHOCTb OT/ENIbHBIX 3HAaHUN U yMEHUH; c1a0o
apryMEHTHUPYET BbIBOJIbI U 0000IIEHNs, JOMYCKAET OIUMOKH IPU UX GOPMYIIUPOBKE; HE
UCIOJb3YyeT B KAUECTBE JJOKA3aTeIbCTBA BBIBObI U 0000IIEHNS U3 HAOJIIOCHUH, ONIBITOB MJIU
JIOITyCKaeT OLIMOKU IPU UX U3JI0KEHUH; Ja€T HEUETKUE ONPEeICHUs TOHITUI.

3. McnbIThIBAET 3aTpyAHEHUS B IPUMEHEHUH 3HaHUM, HEOOXOIUMBIX Ul PeILeHUs 3a/1a4
pa3NUYHbIX THUIOB, IPAKTUUECKUX 3aaHUI; IPU 0OBACHEHUN KOHKPETHBIX SBJICHUN HAa OCHOBE
TEOpUH U 3aKOHOB; OTBEYAET HETIOJIHO Ha BOIIPOCH! YUUTEINS WIM BOCIIPOU3BOAUT COJIEPIKAHUE
TeKCTa yueOHMKA, HO HEJI0CTaTOYHO OHUMAET OTAEIbHbIE MT0JIOKEHHS, UMEIOIINE BaXKHOE
3Ha4YeHUE B 3TOM TEKCTE, AOIYCKasi OJHY-/BE I'pyOble OIIMOKH.

Ouenka "2" cTaBUTCS, €CJIM YYEHHUK:

1. He ycBanBaeT u He pacKkpbIBacT OCHOBHOE COJEpKaHUE MaTepralla; HE 3HACT WU HE
[TOHMMAET 3HAYUTENIBHYIO YaCTh IIPOIPAaMMHOI0 MaTepuasa B IpeJeliax MoCTaBICHHbIX
BOIIPOCOB; HE JIeNIaeT BBIBOJIOB U 0000IICHHH.

2. Nmeer cnabo copMHpOBaHHBIE 1 HEMOJIHbBIE 3HAHUS, HE YMEET MIPUMEHSATh UX MPH PEIIeHUH
KOHKPETHBIX BOIIPOCOB, 33/1a4, 3aJaHUi 10 00pasiy.

3. IIpu oTBeTE Ha OJJMH BOTPOC AOMYCKAeT Oojiee IBYX rpyObIX OIIMOOK, KOTOPbIE HE MOXKET
UCIPABUTH JAXKE IPU MIOMOILN YUUTES.




Kpurtepuu u HOpMBI OLIEHKH 3HAHUM M YMeHHI 00y4aIOLIMXCH 32 NPAKTHYECKHE U
JabopaTopHbie padoThl.

Onenka «5» cTaBUTCS, €CIIU:

1. IIpaBUIBHOM CaMOCTOSITEIBHO ONPEICISAET LENb JAHHBIX pab0T; BHITIOIHIET PadOTy B TIOJTHOM
00BEMeE ¢ cobmoieHneM Heo0X0JMMOH ' TOCTIeIOBATEIEHOCTH IPOBEICHHSI OTIBITOB, H3MEPEHHI.
2. CaMOCTOSITENIbHO, PallMOHAIIBHO BBIOMPAET U TOTOBUT JUIs BBIIOJIHEHHS pabOT HEOOX0AUMOE
000pyZI0BaHKE; MPOBOAUT AaHHBIC paOOTHI B YCIOBHUSX, 00ECIIEUNBAIONINX TTOJTyIeHUEe Hanboiee
TOYHBIX PE3YJIbTATOB.

3. 'paMOTHO, TIOTHYHO OTMCBIBAET XOJI MPAKTUIECKUX (JTAOOPATOPHBIX) paboOT, MPABUIILHO
(dbopMynHpyeT BBIBOABI; TOYHO U aKKYPaTHO BBITIOJHSET BCE 3aIMCH, TAOIUIIbI, PUCYHKH,
4epTekKH, rpauKu, BEIYUCICHUS.

4. TlposiBisieT opraHU3allMOHHO-TPYJOBbIE YMEHHUS: MTOJIEPKUBAET YUCTOTY paboyero Mecra,
MOPSIIOK Ha CTOJIE, BKOHOMHO PacXo/ayeT MaTepHalibl; COOMI0JaeT MpaBuia TEXHUKU
0€30MacCHOCTH MPH BBIIOJHEHNUHU padoT.

OneHka «4» cTaBUTCS, €CJIU YYCHHUK!

1. BolnosiHsAET IpakTUUYECKYIO (JJa00paToOpHyI0) paboTy MOJTHOCTHIO B COOTBETCTBUU C
TpeOOBaHUSAMU IIPU OLICHUBAHUM PE3YAbTAaTOB Ha "5", HO JOMYCKAaeT B BHIYUCICHUSX,
M3MEpEHUsIX 1Ba — TPU HEJA0UYETA WU OJHY HETPYOyI0 OUTMOKY M OJTUH HEJIOUET.

2. Ilpu opopmienuu paboT AOMycKaeT HETOUHOCTH B OMMCAHUU XOJa JIEHCTBU; IeiaeT
HETIOJHBIEC BHIBOJIBI MPU 000 OIIICHHH.

OneHka «3» CTaBUTCS, €CJIA YYCHHUK!

1. IIpaBuiibHO BBIMIOJIHSAET PabOTy HE MeHee, ueM Ha 50%, oHako 00BEM BBIMOTHEHHOMN YacTH
TaKOB, YTO TMO3BOJISIET MOJYYUTh BEPHBIE PE3yIbTaThl U C/I€NaTh BHIBOBI 10 OCHOBHBIM,
NPUHLIUINAIBHBIM BaKHBIM 3a71a4aM paOoTBhI.

2. Ilonbupaer obopynoBanue, MaTepraj, HAUMHAET PabOTy C MOMOIIBIO YUUTEIIS, UJIA B XOJI€
MPOBECHUS U3MEPECHUM, BRIYUCIICHUH, HAOMIOACHUN JOMMYCKAaeT ONTHOKH, HETOYHO
(dhopmyaupyeT BBIBOIbI, 000OIICHUS.

3. IIpoBouT paboTy B HEPALMOHAIBHBIX YCIOBUSX, YTO MPUBOAUT K IOTYUYEHHUIO PE3yJIbTaTOB C
OO0JIBIIMMHU MOTPEIHOCTSIMU; WJIM B OTYETE JIOMyCKaeT B OOLIEH CII0KHOCTU He OoJsiee ABYX
OLIMOOK (B 3aMUCAX YHUCEI, PE3YJIbTATOB U3MEPEHUM, BEIUUCIICHUH, COCTaBIEHUH I'Pa(UKOB,
TaOJIMIL, CXEM U T.J.), He UIMEIOLINX sl JTaHHOH paOOThl MPUHLIMITHAIBHOTO 3HAYEHUs, HO
MOBJIMABIIMX HA PE3YJIbTAT BBIIIOJIHEHUS.

4. JlorryckaeT TpyOyro OIIMOKY B XOJ1€ BBITIOJIHEHHS pa0OThI: B 00BsICHEHNH, B 0()OPMIICHUH, B
COOJIFOICHUH IIPABUJI TEXHUKU O€30I1aCHOCTH, KOTOPYIO YUYEHHMK MCIIPABIIAET 110 TPEOOBAHUIO
YUUTENS.

Ouenka "2" craBUTCS, €CJIM YYEHHUK:

1. He onpezaensieT caMOCTOSATENBHO LeJb PAa0OThI, HE MOKET 0€3 MOMOLIY YYUTENs 10 IrOTOBUTh
COOTBETCTBYIOLIEe 000PYI0BaHUE; BBINOJIHAET paboTy HE MOJIHOCTHIO, U 0OBEM BBIIIOJHEHHOM
YacTH HE MO3BOJISIET CAEIaTh IPaBUIbHbBIE BEIBOIBI.

2. lonyckaet J1Be 1 OoJjiee rpyOble OLIMOKH B X0/€ paboT, KOTOpPbIE HE MOXKET UCIPABUTH 110
TpeOOBaHUIO NIEIarora; Win NPOU3BOIUT U3MEPEHNUS, BBIYMCICHUS, HAOIIOJCHNSI HEBEPHO.
O0mas kiaaccnpukanus ommndOK

ITpu onieHKe 3HaHM, YMEHMI, HABBIKOB CIIEAYET YUYUTHIBATh Bce OLIMOKHU (TpyOble U Herpyosie),
HEJOYETHI B COOTBETCTBUU C BO3PACTOM yUalllUXCSl.

I pyovivu cuumaromes owubku:, He3HaHue GopMyJ1, OOIENPUHATHIX CUMBOJIOB 0003HAYCHUH
BEJIMYMH, €AMHULl UX U3MEPEHUS], HAUMEHOBAHUI dTUX EVHMILI;

- HEyMEHHE BBIACIUTH B OTBETE INIaBHOE; 000OLIUTH Pe3y/IbTaThl U3yUeHHUS;

- HeyMeHHe MPUMEHUTh 3HAHUS JJIS pellieHus 3a/1a4, OObSICHEHUS SIBJICHMUS,

- HEyMEHHEe YUTaTh U CTPOUTH I'papuKU, MPUHIIUITHAILHBIE CXEMBI;

- HEyMEeHHe MMOATOTOBUTH YCTAHOBKY MJIH JJabopaTOpHOE 000pyI0BaHKE, IPOBECTH OIBIT, ,,
Habmro/1eHue, caenaTb Heo0X0AUMBbIE PAacYEThl UM UCTIOJIB30BATh MOTYUYEHHbBIE TaHHBIE JUIS




BBIBO/IOB;

- HEYMCHHE I10JIh30BATHCS IEPBOMCTOYHUKAMHE, Y4COHHKOM, CITPABOYHUKOM;

- HapyllIeHHe- HE3HAHUE OTIPEIeTICHUSI OCHOBHBIX MOHSATUMN, 3aKOHOB, MTPaBUJI, OCHOBHBIX
TMIOJIOKCHUI , TEOPUH TEXHUKH 0€30IaCHOCTH, HEOPEIKHOE OTHOIIECHUE K 000PYI0BAHHMIO,
npubopam, MaTepraIam.

K neepybvim omnocames owubku:

- HETOYHOCTH (JOPMYITHPOBOK, OTIPEICICHHMA, TOHSITHI, 3aKOHOB, TCOPHIA, BEI3BAHHAS
HETIOJHOTOM 0XBaTa OCHOBHBIX MIPU3HAKOB OMPEIENIIEMOT0 OHSITHS WA 3aMeHo 1 — 3 u3
ATUX MPU3HAKOB BTOPOCTECTICHHBIMU,

- oIMOKH MPU CHATHH TTOKA3aHU C H3MEPUTEIBHBIX TPHOOPOB, HE CBSI3aHHBIC C OIIPE/ICIICHIEM
LIEHBI JCJICHUS IIKAJIbI;

- OIIMOKH, BEI3BaHHBIE HECOOTIOICHUEM YCIOBUN TPOBEICHHUSI OTIBITA, HAOTIOIEHHUS, YCIOBHUI
paboTsl pubopa, 000pyAOBaAHUS;

- oIMOKH B YCJIOBHBIX 0003HAUYEHHUAX HAa CXEMAaX, HETOYHOCTh rpaduka;

- HEpAIMOHAJILHBIN METO/T PEIICHUS 3a7]a4d, BBHITIOJIHEHHS YaCTH MPAKTUUECKOU paboTHI,
HEJI0OCTAaTOYHO MPOYMaHHBIN TIJIaH YCTHOTO OTBETA (HApYIICHHUE JIOTHKU WU3JI0KEHUS, IO IMEHA
OT/ICNIHBIX OCHOBHBIX BOIPOCOB BTOPOCTENIEHHBIMH );

- HepalMOHaJIbHbIE METO bl PabOTHI CO CIIPABOYHON JTUTEPATYPO;

- HEyMEHHE peliaTh 3a/1a4M, BBITIOIHATE 3a/IaHUS B OOIIEM BHUJIE.

Heoouémamu ssensaromes:

- HEpaIMOHAJILHBIE MPUEMBI BEIYHCICHUH U TTPpeoOpa30BaHMi, BHITIOJTHEHHS OTIHITOB,
HaONIOACHUH, IPAKTUICCKUX 3aaHHI;

- apupMeTHIECKHEe OMMMOKH B BEIYHCIICHHUSX;

- HEOpEeKHOE BBHITIOJTHEHUE 3aIMKMCEH, YePTEKEH, cXxeM, rpad)uKoOB, TaOIHII;

- opdorpadudeckre U MyHKTyallMOHHBIE OITUOKH.

TpeOoBaHus K HANIMCAHUIO IIKOJIBHOTO pedepara

3ammTa pedpepata — oaHa U3 HOPM MPOBEICHUS YCTHON UTOrOBOM arTecTanuu ydanuxcs. OHa
MIpeIoJIaraeT MpeABapUTENbHbIN BIOOP BRIITYCKHUKOM HHTEPECYIOIIEH ero mpooyieMsl, ee
riy0oKoe U3ydeHue, U3JI0)KEHUE Pe3yIbTaTOB U BBIBOJIOB.

Tepmun «pedepar» UMeeT JaTUHCKHE KOPHU U B IOCTIOBHOM MEPEBOJIE 03HAYAET «I0KIIAAbIBALO,
coobmaro». CloBapH OMpenessitoT ero 3HaueHre Kak «KpaTKoe U3JI0KEHHE B TUCbMEHHOM BUJIE
WK B popMe MyOJIUYHOIO JOKIIaa CoJAepKaHusl KHUTH, YISHUS, HaAy4HOU MPoOIeMbl,
pe3ynbTaTOB HAYYHOTO UCCIIEA0BAaHMS; JOKIIA]] HA ONPEJIECICHHYIO TEMY, OCBELIAIOLIUI €€ Ha
OCHOBE 0030pa TUTEPATyphl U APYTUX UCTOUHUKOBY». OJTHAKO BBITYCKHUKU LIKOJIBI HE BCET/Ia
JOCTaTOYHO XOPOIIO MOJATOTOBIIEHBI K 3TOM (hopMe pabOThI M OCBEAOMIICHBI O T€X TPeOOBAHUSX,
KOTOPBIE MPEABSBISAIOTCS K €€ BBIIOJHEHUIO

1. Tema pedepara u ee Bpi00p. OcHOBHBIE TpeOOBaHMS K 3TOM yacTH pedepara:

* TeMa JIOJDKHA OBITh C(OPMYIUPOBAHA IPAMOTHO C JIMTEPATYPHOI TOUKHU 3PCHUS

* B Ha3BaHUU pedepara ciaenyeT OnpeeuTh YeTKUE PAMKHA PACCMOTPEHUSI TEMbI, KOTOPbIEC HE
JOJIKHBI OBITH CIUIIKOM ITUPOKUMU WM CIUIIKOM y3KUMU

* CIIEAYET 110 BO3MOKHOCTH BO3/I€P>KMBATHCS OT MCIIOJIb30BAHMSI B HA3BaHUM CIIOPHBIX C
Hay4YHOH TOYKH 3p€HHsI TEPMUHOB, U3JIMIIHEH HAyKOOOPa3HOCTH, a TAK)KE OT UpE3MEPHOTO
ynpouieHus (opMyIHPOBOK, KeJaTeIbHO U30eraTh AITMHHBIX Ha3BaHHM.

2. TpeboBanus K 0(hOPMIIEHUIO TUTYIBHOIO JIUCTA

B nmpaBoM BepxHeM YIily yKa3bIBaeTCsl Ha3BaHHE Y4eOHOIO 3aBEICHUs, B LIEHTPE -TeMa
pedepara, Hike TeMbl cipaBa — O.1.O. ygamerocs, knacc. ©.1.0. pykoBoauTens, BHU3Y —
HACEJICHHBIN MyHKT ¥ T'0J HallUCaHUSL.

3. OrnaBneHue

Crnenyromum nocie TUTYIBHOTO JIMCTA I0JDKHO UATH orjaBieHue. K cojkanaeHnto, 04eHb 4acTo
YUHUTENsl HE HACTauBaIOT Ha 3TOM KaXKylIeMcs UM (OopMalIbHOM TpeOOBaHHUM, a BeJlb MMEHHO C



M0I00HBIX «MeJIoueil» HauMHAETCs KyJAbTYpa HAYYHOTO TPYa.

[IkonbHBINH pedepar clieayeT COCTABIATh U3 YETHIPEX OCHOBHBIX YaCTEil: BBEICHHSI, OCHOBHOM
4acTH, 3aKJIFOUEHUS U CIIMCKA JIMTEPATYPHI.

4. OcHOBHBIC TPeOOBAHUS K BBEICHHUIO

BBenenue 10KHO BKITIOYATh B ce0s1 KpaTkoe 000CHOBaHME aKTyallbHOCTH TeMBI pedepara,
KOTOpasi MOKET PACCMaTPUBATHCS B CBSI3U C HEBBISICHEHHOCTBIO BOIIPOCA B HAYKE, C €r0
0OBEKTHBHOM CJIOKHOCTBIO [UIS N3YYCHHS, A TAKXKE B CBSI3M C MHOTOYHCICHHBIMU TEOPUSIMU H
CIIOpaMU, KOTOPbIE BOKPYT HE€ BO3HUKAIOT. B 3TOl yacTu HE00X0AMMO TaKXke I0Ka3aTh, IOYEMY
JAHHBIA BOTIPOC MOXKET MPEACTABIATh HAYYHBIN HHTEPEC M KAKOE MOXKET UMETh IPAKTUIECKOE
3HaueHue. Takum 0O6pazom, TeMa pedepaTa 10KHA OBITH aKTyallbHA JIMOO C HAYYHOUW TOYKU
3peHust yM, JTU00 U3 MPAKTUUECKUX COOOpaKEHUH.

OueHb BayKHO, YTOOBI IIKOJIBHUK €71 BBIJCIUTD Leb (MM HECKOJIBKO 1LIeJIe), a TaKKe 3a/1auH,
KOTOpbIe TpeOyeTcs pelnTh Ui peann3auuu nend. Hanpumep, 1ienbo MoxeT ObITh OKa3
pa3HBIX TOYEK 3PEHHUS Ha Ty WIN WHYIO JINYHOCTb, @ 33/1a4aMU MOTYT BBICTYIIATh OTIMCAaHUE €€
JIMYHOCTHBIX Ka4eCTB € MO3UIIMI psija aBTOPOB, OCBEIIEHNE €€ 00IIECTBEHHOM NesATeIbHOCTH U
T.71. OOBIYHO OJTHA 3a7]a4a CTaBUTCS HAa OJIMH naparpad pedepara.

5. TpeOoBaHMs K OCHOBHOM yacTu pedepara

OcHoBHast yacTh pedepara coep>KUT MaTepuai, KOTOPbI 0TOOpaH yUeHUKOM IS
paccmoTpenus npobiaemsl. He crout TpeboBaTh OT HIKOJIBHUKOB 04€Hb 00BEMHBIX pedeparos,
npeBparas uX TPy B MEXaHUIECKOE MEePENChIBAHNE U3 PA3IMYHBIX UCTOYHHUKOB TIEPBOTO
nomnasmierocst marepuaina. Cpeaauii 00beM OCHOBHOM yacTu pedepara — 10 cTparutl. Yuurtemto
TIPH PELIEH3WH, a YICHUKY ITPH HATMCAHUU HEOOXOAMMO OOpaTHTh BHUMaHHE Ha 000CHOBaHHOE
pacmpeienenrne Marepuaia Ha naparpadsl, yMmeHue GopMyIupoBaTh X Ha3BaHUE, COOIIOIEHNE
JIOTUKU U3JI0KEHUSL.

OcHoBHas yacTh pedepara, KpoMme coep KaHus, BBIOPAaHHOTO U3Pa3HBIX JINTEPATYPHBIX
MCTOYHUKOB, TAK)KE OJKHA BKJIIOYATh B c€0sl COOCTBEHHOE MHEHHE YYallerocs: u
chopMyIupPOBAHHBIE CAMOCTOSITEIbHBIE BBIBOIbI, OMIMPAIOIINECS Ha TPUBEACHHBIE (DAKTHI.

6. TpeboBaHMS K 3aKITIOYCHHUIO

3akmoueHne — 4acTh pedepara, B KOTOpo (GopMyIUPYIOTCS BBIBOIBI TIO Tlaparpadam,
oOpailiaeTcsi BHUMaHUE Ha BHIIIOJHEHHE [TOCTABJIEHHBIX BO BBEACHUH 3a/1a4 U LieJiel (MM Lein).
3aKiroueHue J0HKHO ObITh YeTKUM, KPATKUM, BBITEKAIOLIUM U3 OCHOBHOM yacTH. O4YeHb 4acTo
YUEHUKH (J]a U YUUTEINs) MyTal0T 3aKII0UYEHUE C JINTEPATYPHBIM MOCIECIOBUEM, T/I€ MBITAIOTCS
MIpeICTaBUTh MaTepuall, MPoI0JKAIOIINN N3N0oKeHue mpoodaemMbl. O0beM 3akiitoueHus 2-3
CTpaHUIIBL.

7. OcHoBHbBIE TPeOOBaHUS K CIIUCKY U3Y4YEHHOU JTUTEpaTyphl

HcTounuku JOMHKHBI OBITH MIEpEUYHCICHBI B al(aBUTHON MOCTIEI0BATEIBHOCTH (IO MEPBHIM
OykBaM (pamMHIIMK aBTOPOB WJIW TI0 Ha3BaHUAM cOOpHHKOB). HeoOxoamumo ykazaTe MecTo
W3JIaHusl, Ha3BaHUE U3aTeIbCTBA, TOJ U3/IaHUs

8. OcHoBHbIE TpeOOBaHUA K HaMMCaHUIO pedepaTa

- JlomkHa cobnmroaThes onpeaencHHas popma (TUTYIbHBIN JUCT, OTJIaBJICHUE U T.11.)

- BeiOpaHHast TeMa JI0JKHA COJIEpKaTh ONPEAeTICHHYIO TPo0iIeMy U ObITh aJeKBaTHOMN
IIKOJIBHOMY YPOBHIO [0 00BEMY M CTETNIEHU HAyYHOCTH.

- He cnexyer TpeGoBaTh HanmucaHusi 04€Hb 0OBEMHBIX IO KOJIMYECTBY CTPAHUI] pedepaToB.

- BBeienue 1 3akiroueHue JODKHbI ObITh OCMBICTIEHUEM OCHOBHOM 4acTH pedepara.

9. BeicTaBieHue oleHKH 3a pedepar

B uTore oneHka ckiapIBaeTcs U3 psAia MOMEHTOB:

* coOmoieHust popmanbHBIX TpeOOBaHUI K pedepary.

* 'PaMOTHOTO PACKPBITUS TEMBI:

* YMEHUS YETKO paccKas3aThb O MPeJICTaBIEHHOM pedepaTe

* CIIOCOOHOCTH TIOHATH CYTh 33JJaBa€MbIX M0 PabOTE BOMPOCOB U CPOPMYIUPOBATH TOUHBIE
OTBETHI HA HUX.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBo yacoB JJIeKTpOHHbBIE
Ne HaumeHnoBaHue pa3aeioB U TeM (uudposbie) JlesiTeIbHOCTD YUHTEIsl € yueTom padoueii
KonTpoibHbI IIpakTnyeckue
n/n NPOrpaMMbl Bcero o0pa3oBaTeibHbIe [IPOrpaMMBbI BOCHHTAHHS
¢ padoThI padorsbl
pecypchl
e VCcTaHABIMBATh JJOBEPUTEIbHBIC OTHOIICHHS
MEX/y yIUTelIeM H 00yJaroluMHucs,
Bbnbmmorexa [IOK CITOCOOCTBYIOIINX MTO3UTHBHOMY BOCHPHSTHIO
1 bronorus xak Hayka 1 6 s 6 .
https://m.edso0.ru/7f41c292 | y4amMMucs TpeOOBaHNH M NPOCKO yaUTENs;
o TIpuBnekaTh BHUMaHHE 00YJaOIIHXCS K
o0cyx1aeMor Ha ypoke HHpOpMaruu
o [ToOyxnate oOyJaromuxcs coOMoaaTh Ha
YpOKe OOIICTIPHUHATHIC HOPMBI TIOBE/ICHHS,
npaBuiia OOIICHHUSI CO CTAPIIMMHU (YIUTEIISIMHU) 1
bubmroreka [IOK P 6 P (yq )
2 JK¥iBBIE CHCTEMBI U MX M3ydEHHE 2 1 httns://m.ed 176416292 CBEpCTHHKAMH (00YHaIOLIMMICH);
Ltps://m.eds00.ru c o OpraHu30BBIBaTh paboTy 00YJAIOIINXCS C
COLIMAJIBHO 3HAYMMOU MH(OpMaLeH,
HOJTy4yaeMOH Ha ypOKe.
e [IpoeKkTHpOBaTh CUTYAIMU U COOBITHS,
Pa3BUBAIOLINE KYIbTYpPY NEPEKUBAHUH U
LICHHOCTHBIE
bubmmorexa [JOK .
3 Buonorus knerku 2 0.5 httns://m.ed 1 17§416292 OpHeHTaLuK pebeHKa;
ps.//m.edsoo.ru c e HUIMUPOBATH ¥ NOJUIEPIKHBATH
HCCIIEZI0BATEIbCKYIO IEATEIbHOCTD
o0yyaroumxcs
e ®opMHUPOBATH Y 00YUAIOIINXCS KYIbTYPY
3710pOBOTO U Oe30MmacHoro 0opasa KM3HH
Bubmnorexa IIOK -
4 XuMu4ecKasi OpraHu3alus KIeTKH 10 1 . 1 * BbikasaTh CBOM MHTEPEC K yBJICUCHHSM,
https://m.edsoo.ru/7f41c292 MeuTaM, KU3HEHHBIM TLIaHaM, PobieMam
00y4aroNMXCs B KOHTEKCTE COJePIKAHUS
npeamera (Kypea);
e [IpuBnexarb BHUMaHHE 00Y4AIOIMXCS K
00cyX1aeMOH Ha YpoKe HH(POpMAIUH;
5 C o 8 1 ’ Bubnuoreka IIOK - Y P bop p ’
TpoeHHe U PYHKIIUH KICTKA o]IpoeKTUPOBATh CUTYALIUH U COOBITHSL
P Y https://m.edsoo.ru/7f41¢c292 P p yatt 8
Pa3BUBAIOLINE KYIbTYpPY NEPEKUBAHUH U
LIEHHOCTHbIE OpHEHTAaLlH PeOCHKa;
6 OOMeH BelIecTB U NpeBpalieHue 9 1 Bubnuoreka LIOK WHummupoBaTh U MOAEPKUBATH
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OHCPI'YU B KIICTKE

https://m.edsoo.ru/7f41c292

HCCIIEAOBATECIILCKYHO JACATCIIBHOCTh
06yqa101u1/1xc;1 B paMKaxX MHAUBUAYAJIbHBIX U
T'PYHNIOBBIX UCCICA0BATECIILCKUX ITPOCKTOB,

HacnencrBennas nadpopmanus u
peannsanus e€ B KIeTke

0.5

Bbubnroreka [IOK
https://m.edsoo.ru/7f41c292

o [ToOyxnath 00yJaronmxcs COOII0IaTh Ha
YPOKe OOIIETIPUHSTHIE HOPMBI TIOBEIICHHS,
NpaBHiIa OOLIEHHS CO CTApPUINMHU (YIUTENSIMA) U
CBEpPCTHHKAMH (00yJaronuMIucs);
e OpraHu30BBEIBaTh PabOTy 00YJAIOMINXCS C
COIMAFHO 3HAYUMOW MH(pOpMAaINEH,
MOJTy9aeMOH Ha ypOKe.

JKu3HEHHBIN UK KIETKH

Bbubnroreka [IOK
https://m.edsoo.ru/7f41c292

e VYCTaHaBIMBAaTh JOBEPUTENBHBIE OTHONICHHS
MEX[y y4uTesleM 1 00yJaroluMucs,
CIOCOOCTBYIOIINX TTO3UTUBHOMY BOCIIPUSITHIO
y4aIuMucs TpeOOBaHUIM 1 MPOCKO YUUTEIIS;

o [IpuBnexars BHUMaHHE 00Y4atOIMXCs K

00cyx1aeMOH Ha ypoke HH(POpMAIMU

Crpoenue 1 QyHKIMU
OpraHu3MOB

17

15

bubmuotexa [JOK
https://m.edsoo.ru/7f41c292

o TIpoeKTHPOBaTh CUTYAIMH U COOBITHS,
Pa3BUBAIOLINE KYIBTYpPY MEPEIKUBAHUH H
[IEHHOCTHBIE
OpHEHTALMH peOeHKa;
o VHUIMUPOBATE U MOAIEP)KUBATH
HCCIIeIOBATENBCKYIO JESTEIBHOCTD
o0yyaroumxcs

10

Pa3mHoxeHue u pa3BuTHe
OpraHu3MOB

15

Bubnuorexa ITOK
https://m.edsoo.ru/7f41c292

o [ToOyxnate 0OyJaromuxcs coOMI0aaTh HA
YpOKe OOIIETPUHATBIE HOPMBI IIOBE/ICHUS,
npaBuiia OOLIEHHS CO CTAPUIMMH (YIUTEISIMU) U
CBEpCTHHKAMH (00 yJaroLMMHKCH);
o OpraHu3oBbIBaTh paboTy 00yJAIOIIUXCS C
COLIMAJIBHO 3HAYMMOU MH(OpMaLeHy,
MOTY4aeMOi Ha YpOKe.

11

I'eneruka — Hayka o
HACJIeJICTBEHHOCTH U
HU3MEHYMBOCTH OPraHU3MOB

0.5

Bubmmorexa ITOK
https://m.edsoo.ru/7f41c292

e ®opMHUPOBATH Y 00YUAIOIINXCS KYIBTYPY
3710pOBOTO U Oe30MmacHoro 0opasa KM3HH

e Brika3aTh CBOIl HHTEpEC K YBICUECHUSM,
Me4TaM, KU3HEHHbIM ILIaHaM, HpobiieMam
00y4aIoLMXCs B KOHTEKCTE COJePIKAHUS
npeamerta (Kypea);

12

3aKOHOMEPHOCTH
HAaCJIeICTBEHHOCTH

10

Bubmmorexa ITOK
https://m.edsoo.ru/7f41c292

e IIpuBreKaTs BHUMaHHE 00YJaonmxcs K
o0cyxIaeMor Ha ypoke uH(popMaIuu;
oIIpOCKTHPOBATH CHTYAIIMH U COOBITHSI,
Pa3BHUBAIOLINE KYIBTYPY EPEKHBAHIN U
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HICHHOCTHBIC OpPUCHTAIIUN pe6eHKa;

13 3aKOHOMEPHOCTH N3MEHYNBOCTH

Bbubnroreka [IOK
https://m.edsoo.ru/7f41c292

o [ToOyxnathe 00yJaronmxcs COOMIOIaTh Ha
YpOKe OOIIEeTIPUHSTHIE HOPMBI TIOBEIICHHS,
NpaBHiIa OOLIEHHS CO CTApPUINMHU (YIUTENISIMA) U
CBEpCTHHKAMH (00yJaronuMIucs);
e OpraHu3oBBIBaTh paboTy 00YJAIOIIUXCS C
COIMAIFHO 3HAYUMOW HH(OPMAaINEH,
HOJIy4aeMOH Ha ypOKe.

14 I'enernka JeoBeka

0.5

Bbubmroreka [IOK
https://m.edsoo.ru/7f41c292

e YCTaHaBIUBATh JOBEPUTENIBHBIC OTHOILICHUS
MEXIy YIUTEIeM H 00yJIalomUMHUCS,
CITOCOOCTBYIOIINX MTO3UTHBHOMY BOCHPHSTHIO
ydanmMucs TpeOOBaHUH M IPOCHO YIHUTEILS;

o [IpuBnexars BHUMaHUE 00YJIAIOMNXCS K

00cyx1aeMoH Ha ypoke HH(POpMAIMU

15 Cenekiys OpraHu3MoB

bubmroreka [IOK
https://m.edsoo.ru/7f41c292

e [IpuBnexars BHUMaHHE 00YJatOIMXCS K
00cyx1aeMOH Ha ypoKe HH(pOpMaLHH;
o]IpoeKTHPOBATh CUTYALIMHU U COOBITHS,
Pa3BUBAIOLINE KYIbTYpPY IIEPEKUBAHUN U
LIEHHOCTHbIE OPUEHTALMU PEOCHKA;

buorexHonorust ¥ cCUHTETHYECKAs

16 ouoorus

bubmuotexa [JOK
https://m.edsoo.ru/7f41c292

e VYCTaHaBIMBATh JJOBEPUTEIbHBIE OTHOLICHHS
MEX]y y4uTesIeM 1 00ydaroluMucs,
CIOCOOCTBYIOIINX TTO3UTUBHOMY BOCIIPUSITHIO
y4aruMucs TpeOGOBaHUH U MPOCKO YUUTEIIS;

e [IpuBnexars BHUMaHHE 00Y4alOIMXCS K

o0cyx1aeMod Ha ypoke HHpOpMaLuu

17 PesepBHOE Bpemst

OBLIEE KOJIMYECTBO YACOB I10
IMPOI'PAMME

102

13
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11 KJIACC

Ne
n/n

HaumeHnoBaHue pa3aeioB U TeM
NPOrpaMMbl

KoauuecTtBo yacon

Bcero

KonTpoabnnbie
padoTsl

IIpakTHyeckue
padorsl

DJIeKTPOHHBIE
(uudposbie)
odpa3oBaTeJbHbIE

pecypest

JleITeIbHOCTD YYMTEJIs ¢ y4eTOM padouei
NPOrpaMMbl BOCIIHTAHUSA

3apoxeHue U pa3BUTHE
SBOJTIOIMOHHBIX TIPEJICTaBIeHIH
B Onoornu

Bbubmroreka [IOK
https://m.edsoo.ru/7f41cc74

e [ToOyxnate oOydaromuxcs coOIoaaTh Ha ypoKe
O0LIETIPUHATHIC HOPMBI MTOBEICHHS, TIPaBHJIa
OOIIEHNS CO CTapIIMMU (YIUTEISIMHE) 1
CBEpPCTHHKAMH (00yJaroHMHICs);
e OpraHu3oBbIBaTH pabOTy 00y4arOIINXCA C
COIMAIFHO 3HAYUMOH MH(OpMAINEH,
HOTy4aeMOH Ha ypOKe.

MukposBomronus u eé
Ppe3ynbTaThl

14

bubmroreka [IOK
https://m.edsoo.ru/7f41cc74

e VYcTaHaBIMBaTh JOBEPUTENBHBIE OTHOLICHHS
MEX]y y4uTesleM 1 00yJaroluMucs,
CIOCOOCTBYIOIINX TTO3UTUBHOMY BOCIIPUSITHIO
y4aIuMucs TpeOOBaHUM 1 MPOCKO YUUTEIIS;

e [IpuBnexars BHUMaHHE 00YJatOIMXCS K

o0cyx1aeMou Ha ypoke HHpOpMaluu

MakposBororus 1 e
PE3YNbTAThI

bubmuoteka [JOK
https://m.edsoo.ru/7f41cc74

o TIpOEKTHPOBATH CUTYALUH U COOBITHS,
Pa3BHUBAIOLINE KYIbTYPY EPEKHUBAHUU U
LICHHOCTHbIE
OpHEHTALMH peOeHKa;
o VIHUIMUPOBATE U MOAIEP)KUBATH
HCCIIeIOBATENBCKYIO JEATEIBHOCTD
o0yJaroumxcs

[IpoucxoxaeHue u pa3BuTHe
JKU3HU Ha 3emiie

15

15

Bubnuorexa ITOK
https://m.edsoo.ru/7f41cc74

e ®opMHUPOBATH Y 00YUAIOIINXCS KYIbTYPY
3710poBOro U Oe30MmacHoro 0opasa >KM3HH

e Brika3aTb CBOH UHTEpEC K YBJICUCHUSM,
Me4TaM, KU3HEHHbIM ILIaHaM, HpobiieMam
00y4aroLMXCs B KOHTEKCTE COJePIKAHUS

npeamera (Kypea);

IIpoucxoxenue yenoBeka —
aHTPOIOT€HE3

10

Bubmmorexa ITOK
https://m.edsoo.ru/7f41cc74

o [ToOyxnarh 00Oy4aroIUXCs COOMIOAATH HA YPOKE
O0LIENPUHATBIE HOPMBI IIOBEJCHHS, TIPABHIIA
OOIICHUS CO CTAPIIMMU (YIUTEISAMH) U
CBepCTHUKAMHU (00 yJaroIMMICs);
e OpraHu30BBIBaTh padOTy 00YUAIOLINXCS C
COIMANFHO 3HAYUMOW HH(OPMAIIUEH,
MoJy4aeMoi Ha ypoKe.

OKoIorus — Hayka o

0.5

Bbubmmorexa LIOK

WHnmmupoBaTh U MOAJEPKUBATH
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B3aMMOOTHOIIICHUSIX OpPTaHU3MOB
W HaJIOPTaHM3MEHHBIX CUCTEM C
OKpYXarolei cpeaoit

https://m.edsoo.ru/7f41cc74

HCCIIEAOBATECIILCKYHO JACATCIIBHOCTh
06yqa101u1/1xc;1 B paMKaxX UHAUBUAYAJIbHBIX U
TPYHNIOBBIX UCCICA0BATCIILCKUX ITPOCKTOB,

7 OpraHu3MBI ¥ cpesia OOMTaHUs

15

Bbubnroreka [IOK
https://m.edsoo.ru/7f41cc74

o [IpuBnexars BHUMaHUE 00YJIAIOMNXCS K
o0cyxaeMo Ha ypoke nH(popMaIiu;

o[ IpoeKTHpOBaTh CUTYAIH B COOBITHS,
Ppa3BHUBAIONIHE KYIbTYPY HEPEKUBAHUN U
[IEHHOCTHBIE OPHEHTAllNH peOeHKa;

8 DKomnorus BUAOB U MOMYJIALUNA

0.5

Bbubmroreka [IOK
https://m.edsoo.ru/7f41cc74

e VYCTaHaBIUBATh JOBEPUTENBHBIC OTHOILICHUS
MEXIy YIUTEIeM H 00yJIalomUMHUCS,
CITOCOOCTBYIOIINX MTO3UTHBHOMY BOCHPHSTHIO
ydanmMucs TpeOOBaHMH M IPOCHO YIHUTEILS;

o [IpuBnexars BHUMaHUE 00YJIAIOMNXCS K

00cyx1aeMOH Ha ypoke HH(POpMAIMU

DKOJIOrHsI COOOIIECTB.
JKOJIOrMYECKHE CUCTEMBI

12

0.5

bubmroreka [IOK
https://m.edsoo.ru/7f41cc74

e OopMHUPOBATH Y 00YUAIOIINXCS KYIBTYPY
3710pOBOro ¥ 0€30MacHOr0 00pas3a KH3HH

e BrikazaTs cBOW HUHTEPEC K YBJICUCHUAM,
Mec4yTaM, )KU3HCHHBIM ILJIaHaM, HpO6J’IeMaM
06yl{a}01u1/1xcs{ B KOHTEKCTE COACPIKAHUSA

npenmera (Kypca);

10 Buocdepa — rinobanbras

OKOCUCTEMA

bubmuoteka [JOK
https://m.edsoo.ru/7f41cc74

o [ToOyxnate oOyJaromuxcs coOMoaaTh Ha ypOKe
00LIENPUHATBIE HOPMBI ITOBEJCHHS, TIPaBHIIa
OOLICHUS CO CTAPIIMMU (YUUTEISIMH) U
CBepCTHHKAMH (00 yJaroMucs);
o OpraHu30BbIBaTh paboTy 00yJAIOIIUXCS C
COLIMAJIBHO 3HAYMMOU MH(OpMaLeHy,
MOTY4aeMOi Ha YpOKe.

11 UenoBek U OKpyKarolias cpeaa

Bubnuorexa ITOK
https://m.edsoo.ru/7f41cc74

WHunumnpoBaTh U NOAJIEPKUBATH
HCCIIEI0BATENIBCKYIO JIESITEIbHOCTh
00Y4arOLIUXCSl B paMKaX HHIUBUAYAIbHBIX K
TPYIIOBBIX UCCIEOBATEIbCKUX MPOEKTOB;

12 PesepBHOE Bpemst

OBILIEE KOJIMYECTBO YACOB I10
[MPOI'PAMME

102

7.5
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE HU(PPOBHIE
Ne i/ Tema YpoKka KOHTpoJu,H],]e HpaKanecxne I[aTa OﬁpaSOBaTeJII)HI)Ie
Bceero H3Yy4YeHH s
padoTsI padoThbI pecypchl
buonorus kak KOMIUIEKCHas! HayKa bubnnorexa [JOK
1 Y KaK 4acTh COBPEMEHHOTO 1 2-6.09 https://m.edso0.ru/863e6122
oOmiecTBa https://m.edsoo.ru/863e632a
. bubmuoreka [IOK
2 JKuBbI€ CUCTEMBI U KX CBOMCTBA 1 2-6.09 https://m.eds00.ru/863e6e88
YpoBHEBast OpraHU3aIns KUBBIX Bubnuorexa LIOK
3 cncTen 1 2-6.09 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
4 Hctopust OTKPBITHS U U3YUEHUS 1 1 9-13.09 bubmuorexa [JOK
kietku. Kierounas teopust https://m.edsoo.ru/863e6e88
MeTo1bl MOJIEKYJISIPHOU 1
KJIETOYHOU OMOJIOTHH.
[IpakTrueckas padota «M3ydeHue
5 MSTOI[OB KJICTOEHOFI 6I/IOJ'IO}::II/I 1 0.5 9-13.09 bubmmorexa [JOK
https://m.edso0.ru/863e6122
(xpomatorpadus, anexTpodopes,
muddepennuanbHOe
uentpudyruposanue, [1L[P)»
6 XHUMHYECKUH COCTAB KIECTKH 1 9-13.09 bubmmorexa LIOK
https://m.edsoo.ru/863e674e
7 MuHepalibHbIE BEIIECTBA KIIETKHU, UX 1 16-20.09 bu6mmoreka [JOK
Ouonornyeckas poib https://m.edsoo.ru/863e674e
8 Opranndeckue BEIECTBA KIETKH — 1 0.5 16-20.09 bubnuoreka LIOK
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oenku. JlaboparopHas pabota
«O6Hapyx)eHne OEIKOB ¢ TOMOIIBIO
Ka4eCTBEHHBIX PEAKLIUI»

https://m.eds00.ru/863e674e

CoiicTBa, K1accupuKays u

bubmmorexa [{OK

o YHKIMK GEIKOB 16-20.09 https://m.eds00.ru/863e6b72
10 Oprannyeckue BenecTBa KIeTKH — 53.27.09 bubnuorexa [JOK
YTJIEBOIBI https://m.edso0.ru/863e6870
11 Oprannydeckue BenecTBa KIeTKH — 53.27.09 bubnuoteka [JOK
JIMTTUTBI https://m.edso0.ru/863e6870
Hyxkneunosbie kucnorsl. [JHK u
PHK. JIaboparopnast pabota
12 <<I/ICCJ‘IGJIOBEHI/IepHyKJ'IlZI/IHOBBIX 0.5 23-27.09 bubmorera [IOK
https://m.edso0.ru/863e6870
KHCIIOT, BBIIETICHHBIX U3 KIETOK
Pa3IUYHBIX OPraHU3MOBY
Crpoenue u pyakiuu ATO. Jlpyrue bubmuorexa [JOK
13 30.09-4.10
nykineosuarpudochars (HTD) https://m.edsoo.ru/863e6d5c
CexBennpoBanue [JHK. Meroas!
14 reHOMI/IKII/)I TpaHCK'gI/IHTOMI/IKI/IH 30.09-4.10 bubmmorexa LIOK
’ ’ https://m.edso0.ru/863e6d5¢c
MIPOTEOMUKHU
15 MeTopl CTPYKTYPHO# OHOJIOTHN 30.09-4.10
Tune! kiterok. [Ipokapuotrnyeckas bubmuorexa LIOK
16 reTia 7-11.10 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
CrpoeHue 3ykapuoTHYeCKOon
kietku. [Ipakruueckas pabora bubnuoreka [IOK
17 . . 0.5 7-11.10
«M3y4yeHne cBOMCTB KIETOYHOM https://m.edso0.ru/863e6122
MeMOpaHbI»
18 [loBepXHOCTHBIN anmapar KJIETKH 7-11.10 bubnuorexa [IOK
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https://m.eds00.ru/863e6564

OnnomeMOpaHHBIE OPTaHOUIBI

knetku. [Ipakrnyeckas pabora bubnuorexa [JOK

19 0.5 14-18.10
«3yueHne IBYKEHHS [UTOTLIIa3MBbI https://m.edsoo0.ru/863e674e
B PACTHTEIBHBIX KJIETKAX)

[TomyaBTOHOMHBIE OPraHOWIBI
KJICTKW: MUTOXOH/IPUH, TIJIACTH/IBI.

20 JlabopaTtopHnast pabota 05 14.18.10 bubnuoreka [JOK
«HccnenoBanue mia3Moimsa u https://m.edso0.ru/863e6b72
JIeTIIIa3MOJTN3a B PACTUTEIIEHBIX
KIIETKaX»

21 HememOpanHbIe OpraHOwIbI KIETKH 14-18.10 bubamorexa LOK
https://m.edsoo.ru/863e6b72
bu6mmoreka [IOK

22 CTpoetie i GYHKLIH 51pa 21-2510 https://m.eds00.ru/863e6870
CpaBHuTeNbHASA XapaKTePUCTHUKA

93 KJIETOK 3yKapuoT. JlabopaTtopHast 05 512510 bubmuorexa [JOK
pabota «M3ydyeHue cTpoeHus https://m.edsoo.ru/863e6d5c
KJIETOK Pa3JInYHBIX OPraHU3MOBY
AcCUMWIALNS U TUCCUMUIISIIUS —

JIB€ CTOPOHBI MeTabonu3Ma. Turbl
oOmena BerecTB. JlaboparopHas bubnunoreka [JOK

24 o 21-25.10
pabora «/3yueHne KaTaTuTHUECKOM https://m.edsoo0.ru/863e6e88
AKTUBHOCTH ()epMEHTOB (Ha
MIpUMepe aMuUIa3bl WK KaTaaasbl)»

DepMeHTaTUBHBIN XapakTep
o5 peaxiuii KJIeTOYHOro MeTaboau3ma. 05 811 bu6mmoreka [JOK

JIaGopatopHas pabota «/3yuenue
(epMEHTaTUBHOTO pacIEeIICHUs

https://m.eds00.ru/863e9336
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MEPOKCHIA BOJIOPOA B
PACTUTCIIBHBIX U ) KUBOTHBIX
KJICTKaX»

Benku-akTuBaTopsl U OENKH-

bubmmorexa [{OK

26 —— 5-8.11 https://m.edso0.ru/863e6ff0
https://m.edsoo0.ru/863e716c¢
. bu6mmnoreka LIOK
27 ABTOTpOGHBIN TUIT 0OOMEHA BELIECTB 5-8.11 https://m.edsoo.ru/863e766¢
bubmmoreka [{OK
28 borocuiTes sl https://m.eds00.ru/863e7c98
XemocuHTe3. JlaboparopHas padoTa
29 «CpaBHEHHE HpOIIGIZCOBp ’ 0.5 11-15.11 Bubnuorexa LIOK
https://m.edsoo.ru/863e7aae
(hoTOCHHTE3a U XEMOCHUHTE3a)
AnHaspoOHbBIe OpraHnu3Mbl. Bumbl
opoxenus. JlabopatopHas pabora bubmuorexa [JOK
30 11-15.11
«CpaBHEHHE TIPOIIECCOB OPOKEHUS https://m.edsoo.ru/863e7dc4
W JIBIXaHUSD»
31 AspoOHBIE OpraHUu3Mbl. DTaIlbl 189211 bubnuoreka [JOK
SHEPreTHYECKOT0 0OMeHa ' https://m.edsoo.ru/863e796e
DHeprust MeMOpaHHOTO TpajueHTa
32 HpO’]I;“)OHOB. CI/IHpTea ATCD:pp;[60Ta 18-22.11 Bubmuorexa LIOK
. https://m.edsoo.ru/863e796e
npoToHHOM AT®-cuHTa3bI
33 Peakiiuyn MaTpuyHOTOo CHHTE3a 18-22.11 bubmorexa [JOK
https://m.edsoo0.ru/863e7540
Tpanckpunuus — MaTpUYHBII 25.29- bubnnorexa HOK
34 crrres PHK 112 https://m.edso0.ru/863e81b6
https://m.edsoo0.ru/863e831e
35 Tpancnsus u e€ 3ranbl 25.29 - bu6mmoreka [JOK
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1.12 https://m.edsoo.ru/863e7f4a
36 KoaupoBanue amunokucnor. Posp 25.29 - bubmuoreka [JOK
pubocomM B OMocuHTe3e Oerka 1.12 https://m.edso0.ru/863e81b6
37 Opranu3zaiys reHoma y IpoKapuoT >6.12 bubnuorexa [JOK
U 3YKapuoT https://m.edso0.ru/863e8436
38 MonexynspHble MEXaHU3MBbI 56.12 bubnnorexa [JOK
IKCIIPECCHH TEHOB Y DYKapUOT https://m.edso0.ru/863e862
Bupycsl — BHEKIIETOUHBIE (OPMEI
39 YKU3HU U OOJIUraTHBIE TApa3UThI. 05 5612 bubnnorexa [JOK
[MpakTrueckas padota «Co3aanue https://m.edso0.ru/863e8878
MO/IEITH BUPYCa»
40 BupycHble 3a0601eBaHs YeIOBEKa, 9.13.12 bubnuoreka [IOK
’KMBOTHBIX, PACTCHUI https://m.edsoo.ru/863e89a4
41 HanoTexHooruu B OMOJIOTHH U 9.13.1 bu6mmoreka [IOK
MEIULIHE https://m.edso0.ru/863e8c60
bubnuorexa [IOK
42 Kv3HEeHHBII UK KIETKU 9-13.12 https://m.e dsi.ru 13636860
bubnuoreka [JOK
43 Martpuunsiii cunte3 JTHK 16-20.12 https://m.edséf).ru/863eSefe
1| ispaemis oo s rotosn 05 | 16a0n | DomoremlOK
https://m.edsoo.ru/863e8efe
MUKpOIIpernaparax»
bubnuoreka [JOK
45 Jlenenue KIETKH — MHUTO3 16-20.12 https.//m.eds00.ru/863e8d78
Tuns! knetok. Kaprokunes u
46 nuTokuHes3. JJaboparopnas padora 05 53.28.12 bubnuoreka [IOK

«Ha6.]'IIO,[[eHI/Ie MHUTO3a B KJICTKax
KOHYHMKa KOPCIIKaA JIYKa (Ha

https://m.edso0.ru/863e9336
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rOTOBBIX MUKpOIIpenapaTax)»

47 Perynsanus ;kM3HEHHOTO LIUKJIA 53.28.12 bubmuoreka [IOK
KJIETOK ' https://m.edso0.ru/863e9214
48 OpraHusMm Kak eAHMHOE LIEJI0e 23-28.12 Bubnuotexa LIOK
P A B ' https://m.edso0.ru/863e9214
T HUE TKaHEH : -17.
P . o https://m.edso0.ru/863e9336
pacTeHHID»
TkaHu )KUBOTHBIX U YEJIOBEKA. bubmmoreka [{OK
50 JlabopatopHnas pabota «/3yueHne 0.5 13-17.01 https://m.edso0.ru/863e6122
TKaHEHN )KMBOTHBIX)» https://m.edsoo.ru/863e632a
st | Tacoparopmen pebom dbimnne 05 | mary | EeGmoremIOK
TOpHast T HU : -17.
patopiiasi p By https://m.edso0.ru/863e6122
OpPraHOB I[BETKOBOTO PACTCHUS
52 Ormopa Tena opraHu3MoB 20-24.01 bubamorexa LOK
P P ' https://m.edso0.ru/863e6564
bu6mmoreka [IOK
53 20-24.01
JIBIDKCHHE Opraii3MOB https://m.edso0.ru/863e674e
bu6mmoreka [JOK
54 I1 20-24.01
ATame Opratuamon https://m.edso0.ru/863e6b72
o | oo o o | B 10K
renap ' https://m.edso0.ru/863e6b72
YeJIoBeKa
bubmuoreka [JOK
56 27-31.01
Jletxatiite OpratmsMos https://m.edso0.ru/863e6870
57 JIpIXaHWe TTO3BOHOYHBIX JKUBOTHBIX 73101 bubmuoreka [JOK
1 YeJioBeKa ' https://m.edsoo0.ru/863e6d5c
58 TpaHcnopt BelecTs y OpraHu3MoB 3-7.02 bubnuorexa [IOK
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https://m.eds00.ru/863e6e88

KposenocHas cucrema

59 TMTO3BOHOYHBIX JKUBOTHBIX U 3-7.02 bubmmorexa HOK
https://m.edso0.ru/863e9336
YeJIOBeKa
bubmmoreka [{OK
60 Beinenenue y opraHu3MoB 3-7.02 https://m.edso0.ru/863e6ff0
https://m.edso0.ru/863e716c
61 3ammTa y OpraHu3MoB 10-14.02 Brbmiorexa LIOK
https://m.edso0.ru/863e766¢
62 NMMyHHas cuctema yenoBeka 10-14.02 bubmmorexa LIOK
https://m.edso0.ru/863e7c98
PaznpaxumocTts u perymsuus y bubnuorexa [JOK
63 10-14.02
OpraHU3MOB https://m.edsoo.ru/863e7aae
I'ymopanbHas peryasuus u
64 SI?II;/IOI?;)I/IHHaﬂ cI:)HcZeMz JKUBOTHBIX U 17-21.02 bubmorexa [IOK
https://m.edsoo.ru/863e7dc4
YeJIoBeKa
65 ®dopMbl pa3MHOKEHUST OPTaHU3MOB 17-21.02 Bubnuorexa LIOK
https://m.edso0.ru/863e796e
bu6mmoreka [JOK
66 [TonoBoe pa3MHOKEHUE 17-21.02 https://m.eds00.ru/863e796¢
. bu6mmoreka [JOK
o7 Meitos 24-28.02 https://m.eds00.ru/863e7540
I'ameTorenes. ObpazoBaHue U
Pa3BUTHE TIOJIOBBIX KIIETOK. bubmuoreka [JOK
68 JIabopartopnas padota «/3ydenue 0.5 24-28.02 https://m.edso0.ru/863e81b6
CTPOEHHS TIOJIOBBIX KJIETOK Ha https://m.edsoo0.ru/863e831e
TOTOBBIX MUKpOIIpenapaTax»
69 WNunuBuayanbHOE pa3BUTHE 24-28.02 bu6mmoreka [JOK
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OpraHnu3MOB — OHTOI'CHE3

https://m.edso0.ru/863e7f4a

3akiajKa OpraHoB U TKaHEH U3

bubmuoreka [JOK

70 3apO/IBIILEBBIX JIACTKOB 1.03-07.03 https://m.edso0.ru/863e81b6
Poct u pazBuTHE )XKHUBOTHBIX.

71 Jlaboparopnas paboTa «BI)IsIBJIeiH/Ie 05 1.03.07.03 bubnuorexa [JOK
MPU3HAKOB CXOJICTBA 3aPOIbIIICH https://m.edso0.ru/863e8436
MTO3BOHOYHBIX JKHBOTHBIX)

PasmHOkeHue u pa3Butne

7 pactenuii. JlabopaTtopHnas pabora 05 1.03-07.03 bubnuorexa [JOK
«CTpoeHue OpraHoB pa3MHOKEHHS https://m.edso0.ru/863e862
BBICIIIMX PACTCHUN»

73 Hcropus cTaHOBIEHUS U pa3BUTHUSA 10-14.03 bubnuoreka [IOK
TCHETHKH KaK HayKd https://m.edso0.ru/863e8878
OcHOBHbBIE IOHATHS U CUMBOJIBI

74 reHetuku. JlabopaTtopnas pabora 05 10-14.03 bubmuorexa [JOK
«Jlpo3odmuia Kak 00bEKT https://m.edsoo.ru/863e89a4
TeHETUYECKUX UCCIIeI0BAaHUI
3aKOHOMEPHOCTH HACJIEI0BAHUS
MpU3HaKoB. MoHOTHOpUIHOE

75 ckpemnBanue. [Ipakrnueckas 05 10-14.03 bubmuoreka [JOK
paboTa "M3yuenue pe3yabTaToB https://m.edso0.ru/863e8c60
MOHOTHOPUHOTO CKPEIIUBAHUS Y
po30¢uIs"

76 I{utonoruyeckue 0CHOBBI 17-21.03 bubmuoreka [JOK
MOHOTHOPHIHOTO CKPEIIMBAHUS https://m.edso0.ru/863e8c60

77 Ananusupyrouiee CKpeluBaHue. 17-21.03 bubnuoreka [IOK
Henonnoe nomuHMpoBaHue https://m.edso0.ru/863e8efe

78 JluruOpuHoe cKperuBaHue. 0.5 17-21.03 bubnunoreka [JOK
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[Ipaktuyeckas padora «M3yuenue
Pe3yAbTaTOB AUTUOPUIHOTO
CKPEUIMBAHUA Y APO30(PUITBD)

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

uTonornyeckue 0CHOBBI

bubmmorexa [{OK

7 JUTHOPUIHOTO CKPEIIUBAHUS 1-4.04 https://m.edso0.ru/863e8d78
80 CuenyieHHOE HaclIeIoBaHUE 1.4.04 bu6mmoreka [{OK
MPU3HAKOB https://m.edso0.ru/863e9336
81 XPpOMOCOMHAsI TEOPUS 1-4.04 bubnuorexa [JOK
HACJIEICTBEHHOCTH https://m.edso00.ru/863e9214
bu6moreka [IOK
82 Perteritka nosa 704 https://m.eds00.ru/863e9214
83 ['eHoTHIT Kak MENOCTHAS CUCTEMa 7-11.04 bubamorexa LOK
https://m.edso0.ru/863e9336
84 I'eneTnyeckuii KOHTPOJIb PA3BUTHS 21104 bubmuorexa [JOK
pacTeHuii, )KUBOTHBIX U YEIOBEKA https://m.edsoo.ru/863e7540
MN3MeHYnBOCTb MpU3HAKOB. BHibl bubmorexa [IOK
85 AMEHTHEOCTH 14-18.04 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [JOK
86 MoaundukanroHHas K3MEHUYNBOCTh 14-18.04 https://m.eds0o.ru/863e7f4a
BapuanuoHHbIl psag u
BapUallMOHHAS KpHUBas.
JlabopaTopHas paborta
87 «I/IccienozaHH: 3aKOHOMEPHOCTEH 0.5 14-18.04 bubmorexa [JOK
N https://m.edso00.ru/863e81b6
MOAU(PHUKAITUOHHON U3MEHUYUBOCTH.
[TocTpoeHue BapualimoHHOTO psa U
BAPUALIMOHHON KPUBON»
88 I'eHoTHIIMYECKAsT N3MEHUUBOCTb. 21-25. 04 bu6mmoreka [JOK
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KoMOunaTuBHast N3MEHYHUBOCTE

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

MyranuoHHast U3MEHYHBOCTb.
[IpakTuyeckas padora «MyTtanuu y

bu6mmoreka [{OK

89 Apo30duIibl (Ha FOTOBBIX 05 21-2>.04 https://m.edso0.ru/863e862
MUKpOIpernaparax)»
3aKOHOMEPHOCTH MYTAI[HOHHOTO
90 HpOIICCCZLpSHI/Il"eHe”}FI:IKI; " 21-25.04 bubmmorexa LIOK
https://m.edso0.ru/863e8878
AMUTCHOMUKA
I'enernka yenoseka. [IpakTuueckas
91 pabora <<COCTaBJ'IeHI/IeII/)I aHaJIn3 0.5 28.04- bubmmorexa LIOK
. 02.05 https://m.edsoo.ru/863e89a4
POIOCTIOBHO»
92 Metoapl MEIUIIMHCKON T'€HETUKH 28.04- bubmorexa [IOK
02.05 https://m.edso0.ru/863e8c60
3HayeHNEe MEIUIIMHCKON T€HETUKHU B
93 NIPEIOTBPALLEHUH U JICUEHUU 28.04 - bubnuoreka [JOK
TEHETHYECKUX 3a00JIeBaHUI 02.05 https://m.edso0.ru/863e8c60
9eoBeKa
OCHOBHBIE TIOHSITUS CEJICKIIHH.
94 JlaGopaTtopHnas pabota «I/I3yqi3HHe 05 05.09.05 bubnuorexa [JOK
COPTOB KYJIbTYPHBIX PACTEHUH U https://m.edsoo.ru/863e8efe
MOPO/T IOMAITHHUX KUBOTHBIX»
MeTopl CeNeKIMOHHON paOOTHI.
95 Ha6o§aTopHa;II;a60Ta «IE)IE.ytIeHHe 0.5 05-09.05 bubmmorexa LIOK
. https://m.edsoo.ru/863e8efe
METOJIOB CEJICKIIUU PACTCHUI»
OCTIDKEHUS CENIEKIIMH PACTeHUN U
96 iI/IBOTHLIX. HpaKTI/II;lleCKlZlSI pabota 05-09.05 bubnnorexa HOK
. https://m.edso0.ru/863e8d78
«[IpuBHBKa pacTeHUI»
97 CoxpaHeHue, U3y4eHue U 12-16.05 bubnuorexa [IOK
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HCIOJIb30BAHNE TEHETUYCCKUX
pecypcoB

https://m.eds00.ru/863e9336

buorexmonorus kak HayKa U

OTpaciib MPOU3BOJICTBRA. bubmmorexa [{OK
%8 H}faKTquIc)Kaa paIQISOTa «M3yuenune L 05 12-16.05 https://m.edsc]i).ru/863e9214
00BEKTOB OMOTEXHOJIOTHH
99 OcHoBHbIE HanupaBneHI/Is[ 1 12-16.05 bubnuoreka [JOK
CHHTETHUYECKO# OHOJIOTHH https://m.edso00.ru/863e9214
100 XpOMOCOMHasl U TeHHAasl HHKEHepus 1 19-26.05 ﬁgg:?;;:iﬁigﬁljl 86369336
101 MeauinuHcKkre OMOTEXHOJIOT I 1 19-26.05
PezepBHbiit ypok. [ToBTOpeHue,
102 000011IeHHE, CUCTEMATH3ALIHS 1 19-26.05
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME
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11 KVIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoka KonTpoubnbie | IlpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl
bubmmoreka [{OK
1 DBomonuonnas Teopus Y. /lapsuna 1 2-6.09 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
9 JIBMKyIIME CUIIbI SBOJIIOLIMM BUJIOB 1 5.6.09 bubnnorexa [JOK
no Y. [lapBuny https://m.edso0.ru/863e6e88
Bopw0a 3a cymecTBoBanue, bubnuorexa [JOK
3 €CTECTBEHHBIN M NCKYCCTBEHHBIMH 1 2-6.09 https://m.edso0.ru/863e6122
oTbop https://m.edsoo.ru/863e632a
4 ®opMUPOBAHNE CUHTETUYECKON 1 1 9-13.09 bubmuorexa [JOK
TEOPHUH IBOJIIOIIUU https://m.edsoo.ru/863e6e88
DTanbl 3BOJTIOLMOHHOTO MPOIecca: bu6mmoreka [IOK
5 1 9-13.09
MHUKPOIBOJIIOIUSA B MAKPOIBOJTFOLIHSI https://m.eds00.ru/863e6122
6 [Tonynsiuus — sneMeHTapHas 1 9-13.09 bubnuoreka [JOK
€IMHULA HBOJIOLUN ' https://m.edso0.ru/863e674e
3aKOH reHEeTUYECKOT0 PaBHOBECUS
K. Xapau, B. BaitnOepra.
7 ﬁa6opa1;§pl,{aﬂ pabora ZBLI}IBJICHI/IC 1 0.5 16-20.09 bubmmorexa LIOK
. https://m.edsoo0.ru/863e674e
W3MEHUYUBOCTH Y 0C00el 0JTHOTO
BUJIA»
bu6mmoreka [JOK
8 DnemeHTapHbIe (PAKTOPHI IBOJIIONUU 1 16-20.09 https://m.edso0.ru/863e674e
9 Dddext ocnoBatens. Ipdexr 1 16.20.09 bubnunoreka [JOK
OYTBUIOYHOTO TOPJIBIIIKA ' https://m.edsoo0.ru/863e6b72
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Murpauuu. M305s01u nOmyJsnuii:

bubmuoreka [JOK

10 reorpaduyeckasi, OMOJIOrHYECKast 23:27.09 https://m.edso0.ru/863e6870
11 EcrectBennslit 0T60p — 53.27.09 bubnuorexa [JOK
HAIpaBJISIOMUI (aKTOp IBOIOLUN https://m.eds00.ru/863e6870
. bubmmoreka [{OK
12 Honosoii o160p 23:27.09 https://m.eds00.ru/863e6870
[Iprcnoco6aeHHOCTh OPraHU3MOB
KaK pe3ybTaT MUKPOAIBOJFOIIHH.
13 Ha6§pazopHaﬂ pa6zTa «I/IzyEeHHe 0.5 30.09-4.10 bubmmorexa LIOK
. https://m.edsoo.ru/863e6d5c
apoMop(h030B U UANOAIATITAIIAN Y
PacTeHHI U KUBOTHBIX)
[Ipumeps! npucnocobaeHut y
Opranu3MoB: Mopdoornieckue,
W3HOJIOTUYECKUE, ONOXHMMHYECKHE,
14 SOBGILGH‘IGCKI/IG. JlabGopaTopHas 0.5 30.09-4.10 bubamorexa LOK
https://m.edsoo.ru/863e6d5c
pabota «IIpucnocobneHus
OpPraHu3MOB M UX OTHOCHTEIIbHAS
1eJIeCO00Pa3HOCThY
Bun, ero kxpurepuu u CTpyKTYypA.
15 JlaGopaTtopHnas pabora «CpaBHEHHE 05 30.09.4.10
BHJIOB 110 MOP(HOJIOTHUECKOMY
KPUTEPHIO»
bubmuoreka [JOK
16 CrpykTrypa BHIa 7-11.10 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
17 BunooOpa3oBanue kak pe3ynbTar 2.11.10 bubnuoreka [JOK
MHUKPOABOIOLUN ' https://m.eds00.ru/863e6122
18 CBs13b MUKPO3BOJIIOIIUHN U 7-11.10 bubnunoreka [JOK
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SIUIEMUOIOTUU https://m.edso00.ru/863e6564
Maxkpo3BOIIOIHS.
19 HaJIGI:)OHTOJIOFII;[IquKI/IC METOIbI 14-18.10 bubmmorexa [TOK
https://m.edso0.ru/863e674e
M3Y4YEHUS IBOJIOLIUN
20 Buoreorpaduyeckue meToap! 14.18.10 bubnuorexa [JOK
W3YYCHUS IBOJIIOLUH https://m.edso0.ru/863e6b72
DOMOPHOIIOTHIECKHIE U
21 CpaBEII/ITeJ'II)HO-MOp(bOJ'IOFI/I‘-IeCKI/Ie 14-18.10 Brbmiorexa LIOK
https://m.edso0.ru/863e6b72
METO/IbI U3yUEHUS IBOJIOLIUH
MonekyasapHO-T€HETHYECKHUE
22 6I/IOXI/IN}III/I‘—IIG)CKI/I6 n MaTeMaTH:IeCKHC 21-25.10 Bubamorexa [IOK
https://m.edso0.ru/863e6870
METO/IbI U3yYEHUS IBOJIOINH
bu6moreka [IOK
23 OO6mIre 3aKOHOMEPHOCTH YBOJTIOIUH 21-25.10 httos://m.edsoo.ru/863e6d5¢
ApanTuBHas pagudaus.
24 ijaBHOMeprOfTB fr[eMrIOB 21-25.10 Bubnuorexa LIOK
https://m.edso0.ru/863e6e88
3BOJIIOIIH
o5 Hayunsbie runoressl 5811 bubnuoreka [JOK
MIPOUCXOKICHHUS )KU3HHA Ha 3eMITe https://m.edso0.ru/863e9336
bu6mmoreka [JOK
26 JlonayHble IPEACTABICHI O 5-8.11 https://m.edso0.ru/863e6ff0
SAPOIRACHII AHHH https://m.edso0.ru/863e716c
97 OcHOBHBIE 3Tarbl HEOPraHUYECKOU 5811 bubnnoreka [JOK
3BOJIFOLIUU https://m.edso0.ru/863e766¢
28 ['unoTesbl 3apoKaeHUS KUZHU 11-15.11 bubmorexa HOK
https://m.edso0.ru/863e7c98
29 Ucropus 3emnn u MeTosl €€ 05 111511 bubnunoreka [JOK

uzyuenus. Jlabopatopnas pabora

https://m.edso0.ru/863e7aae
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«M3ydeHue u onucaHue
HCKOIIAEMBIX OCTATKOB JPEBHUX

OpPraHU3MOB»
30 HavanpHble aTansl opraHu4ecKkoi 111511 bubnuorexa [JOK
9BOJTIOLHH https://m.edsoo.ru/863e7dc4
31 DBOJIONHUS DYKapUOT 18-22.11 Brbmiorexa LIOK
https://m.edso0.ru/863e796e
OCHOBHBIE ATarbl YBOJTIOIUN
ACTUTEIHHOTO MHUpA.
32 pHpaKTquCKaﬂ pa6(P;Ta «Uzyuenne 0.5 18-22.11 Brbmiorexa LIOK
- . https://m.edsoo.ru/863e796e
0COOEHHOCTEH CTPOCHUS pacTeHU
Pa3HBIX OT/ICTIOBY
33 OCHOBHBIE 3TAIIbI DBOJIIOIINU 189211 bu6moreka [IOK
YKHBOTHOT'O MHpa https://m.edso0.ru/863e7540
OBOJIIOIMS )KUBOTHBIX.
HpaKTI/IL‘[IeCKaﬂ pabora «3yuenue 25.29 - bubmmorexa LIOK
34 ocoGerHOCTel CTpoeHs 0.5 112 https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
MMO3BOHOYHBIX KHUBOTHBIX)
35 PazButue xxu3Hu Ha 3emiie o 3pam 25.29 - bubnuoreka [JOK
U TIEpHOIaM 1.12 https://m.edsoo.ru/863e7f4a
36 MaccoBble BEIMUPaHUS — 25.29 - bubnnoreka [JOK
9KOJIOTHYECKHE KPU3HUCHI IIPOIILIOTO 1.12 https://m.edsoo.ru/863e81b6
37 CoBpeMeHHbIN FKOJIOTUHYECKUI >6.12 bubnnoreka [JOK
KPH3HC, €Er0 0COOEHHOCTH https://m.edso0.ru/863e8436
38 CoBpemMeHHas cuctema >6.12 bubnunoreka [JOK
OpPraHUYeCKOTO MPOILIOTO https://m.edso0.ru/863e862
OCHOBHBIE CUCTEMAaTHYECKHUE bubnmuoreka [JOK
39 2-6.12

IpYIIIBI OPraHU3MOB

https://m.edso0.ru/863e8878
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AHTpOII0JIOTHSI — HayKa O

bubmuoreka [JOK

40 qeIToBeKe 1312 https://m.eds00.ru/863e89a4
41 PazButne npeacraiaeHuit o 9-13.12 bu6mmoreka [{OK
MIPOUCXOXKICHUHN YeIOBEKa https://m.edso0.ru/863e8c60
MecTo 4enoBeka B CUCTEME
OpPraHuYecKoro MUpa.
42 JlabopaTtopHnas pabota «3yuenue 05 9-13.12 bubnuoreka [JOK
0COOEHHOCTEH CTPOCHHMSI CKeeTa ' https://m.edso0.ru/863e8c60
YeJI0BeKa, CBI3aHHBIX C
MIPSIMOXOKICHUEM)
43 JIBMOKyle CHIIbl aHTPOIIOTEHE3a 16-20.12 bubamorexa LOK
https://m.edsoo.ru/863e8efe
CooTHOIIIEHHE OMOJIOTHICCKUX U
44 COIMaIBHBIX (haKTOPOB B 16-20.12 Bubnuorexa LIOK
https://m.edsoo.ru/863e8efe
AHTPOIIOTEHE3E
45 OcHOBHBIE CTaJMH AaHTPOTIOTEHE3a 16-20.12 bubamorexa LOK
https://m.edso0.ru/863e8d78
46 [TaneoreneTnka 1 majacoreHOMHUKa 23-28.12 Bubmmorexa LIOK
https://m.edso0.ru/863e9336
47 DBOJIIOIMS COBPEMEHHOTO YeJIOBEKa 23-28.12 Bubmuorexa LIOK
https://m.edso0.ru/863e9214
Yenoseueckue pacel. IIpakTuueckas
48 pabota «I/Isyqeine 3K0leornquKHX 0.5 23-28.12 Bubmmorexa LIOK
. https://m.edso0.ru/863e9214
aJlanTaluii 4eJI0BeKay
49 MexIMCUUIIIIMHAPHBIE METOIbI 13-17.01 bubnunoreka [JOK
AHTPOTIOJIOTUH https://m.edso0.ru/863e9336
bu6mmoreka [JOK
50 3aporKIEHUE U Pa3BUTHE SKOJOTUU 13-17.01

https://m.edso0.ru/863e6122
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https://m.eds00.ru/863e632a

Mertoap! 3xkosoruu. JlabopaTopHas

bubnuorexa [JOK
51 paboTa «3y4yeHue MeTo10B ) 0.5 13-17.01 https://m.edsci.ru/863e6122
IKOJIOTMYECKHUX MCCIICT0OBAHUIDY
52 3HaYeHHUE IKOJIOTHIYECKUX 3HAHUHT 20-24.01 bubnuorexa [JOK
JUISL 9eJIoBeKa https://m.edso0.ru/863e6564
bu6mmoreka [{OK
53 Dkonoruveckue GpakTopsl 20-24.01 htts://m.eds00.ru/863e674e
Abunotnueckue pakropsl. CBET Kak
AKOJIOTUIECKUHN (haKTop.
54 JlabopaTopHas p(£6OTaI:(BI)I$IBJ'IeHI/Ie 0.5 20-24.01 Bubnuorexa LIOK
N https://m.edso0.ru/863e6b72
MPUCTIOCOOIEHUI OPraHu3MOB K
BITUSTHUIO CBETa
AOGuoTtnyeckue (HakTopsl.
TemnepaTypa Kak 3KOJOTHYECKUH
55 (dakrtop. JlaboparopHas pa60Tfl 05 27.31.01 bubmuorexa [JOK
«BbIsBIIEHNE TIPUCTIOCOOICHUI https://m.edso0.ru/863e6b72
OpPraHU3MOB K BIIMSIHUIO
TEMIIEPATYpPbD»
AOGuoTtndeckue (HakTopsl.
BitaxxHOCTB Kak 3KOJIOTUYECKUI
56 (dakrop. JlabopaTopHas padora 05 27.31.01 bubnunoreka [JOK
«AHATOMHUYECKHE 0COOCHHOCTH https://m.edso0.ru/863e6870
pacTeHuii U3 pa3HbIX MECT
oOuTaHUs»
bu6mmoreka [JOK
57 Cpenbl 0OuTaHUsS OPraHU3MOB 27-31.01 https://m.eds00.ru/863e6d5¢
58 buonorunueckue puTMsl 3-7.02 bubnuorexa [IOK
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https://m.eds00.ru/863e6e88

59 Xuznennsie GopMbI OpraHU3MOB 3-7.02 Bubnnorexa HOK
P P ' https://m.edso0.ru/863e9336
bubmmoreka [{OK

60 buotuueckue haxTopbl 3-7.02 https://m.edso0.ru/863e6ff0

https://m.edsoo0.ru/863e716c¢
3HayeHNEe OMOTUYECKUX
B3aUMOJIECUCTBUH IS bubmmoreka [IOK

61 10-14.02
CYIIIECTBOBAHMsI OPTraHU3MOB B https://m.edsoo.ru/863e766¢
cpene oouTaHus

62 DKOJIOTUYECKUE XapaKTePUCTHKU 10-14.02 bubnuorexa [JOK
MOMYJISIIAA ' https://m.edso0.ru/863e7c98
O :

e e o | PO IOX

’ ’ ' https://m.edsoo.ru/863e7aae
BO3pacTHasl U MOJIOBasi CTPYKTYypa
O :

o | o et oy o | B LOK
PO > IPHpOCT, ' https://m.edsoo.ru/863e7dc4
pocTa, CMEPTHOCTb, MUTPALIUU

65 DKoJIoThYecKasi CTpyKTypa 17-21.02 bubnuorexa [JOK
HOMYIISALAI ' https://m.edso0.ru/863e796e

66 JlnHamuka nonynsauuu u eé 17-21.02 bubnuoreka [JOK
perysius https://m.edsoo0.ru/863e796e
KpuBbie pocTa 4uCIEHHOCTH bubnnoreka [JOK

67 24-28.02
nonyssiiii. KpuBble BBDKHBAHUSI https://m.edso0.ru/863e7540
e

68 OpatopHa pabo 0.5 24-28.02 https://m.edso0.ru/863e81b6

«IIpucnocobneHust ceMsiH pacTeHuit
K pacCesIEeHUIO»

https://m.edso0.ru/863e831e
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https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bubmuoreka [JOK

69 B 7| 24-28.02
ML KAK CHCTEMa TOTy AT https://m.edsoo.ru/863e7f4a
3aKOHOMEPHOCTH MOBEJCHUS U bubnuorexa [JOK
70 . 1.03-07.03
MUTPALUI KUBOTHBIX https://m.edso0.ru/863e81b6
71 Coo011ecTBO OpraHu3MOB — 1.03.07.03 bubnmoreka [JOK
OHOILIEHO3 https://m.edso00.ru/863e8436
72 DKocucTeEMa KaK OTKPBITAs CUCTEMA 1.03-07.03 bubmmorexa [JOK
p ' ' https://m.edso00.ru/863e86f2
73 KpyroBopoT BemecTs 1 NoTok 10-14.03 bubnnorexa [JOK
SHEPTUH B DKOCHCTEME ' https://m.edso0.ru/863e8878
74 OCHOBHBIE [TI0KA3aTEIN DKOCUCTEMBI 10-14.03 bubmorexa [IOK
' https://m.edsoo0.ru/863e89a4
75 DKOJIOTUYECKUE ITHPAMUIBI 10-14.03 bubmorera [IOK
pavui ' https://m.edso0.ru/863e8c60
76 H3menenus cooOIecTs — 172103 bu6mmoreka [IOK
CYKIIECCUH https://m.edso0.ru/863e8c60
- lz;lpnpozu::me 3KOeCI/ICTCI;/II>I. - BuGmorexa [OK
KOCHCTEMBI 03€D U PEK. -21.
p N p https://m.edsoo.ru/863e8efe
DKOCHUCTEMBI MOPEHN ¥ OKCAHOB
78 gﬁ:f;f;iiff OCHCT?:Z’;B cTemnen 17-21.03 bubmmorexa [JOK
YHAP, ’ ’ ' https://m.edsoo.ru/863e8efe
MyCThIHb
bubnuoreka [JOK
79 An 1-4.04
TPOTIOTCHHBIC IKOCHCTCMPT https://m.edso0.ru/863e8d78
pabo SYHCHHE H OTIHCarHe ' ' https://m.edso00.ru/863e9336
ypOOIKOCUCTEMBI»
81 3aKOHOMEPHOCTH (POPMHUPOBAHHUS 1-4.04 bubnuorexa [IOK
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OCHOBHBIX B3aUMO/JEHCTBUMN
OPraHu3MOB B 3KOCHCTEMAX

https://m.edso0.ru/863e9214

MexaHn3MbI BO3A€HCTBUA
3arpsI3HEHUM Pa3HbIX TUIIOB Ha

bubmmorexa [{OK

82 CYOOPraHHIMEHHOM, 704 https:/m.eds00.ru/863e9214
OpraHU3MEHHOM, TIOMYJISIIUOHHOM U
IKOCUCTEMHOM YPOBHSX
83 buocdepa — obuiennanerapHas 711.04 bubnnorexa [JOK
o6oJ10uKa 3emin ' https://m.edso0.ru/863e9336
84 VYuenue B. U. Bepnanckoro o 711.04 bu6moreka [IOK
ouocepe https://m.edso0.ru/863e7540
3aKOHOMEPHOCTH CYIIECTBOBAHUS Bubnuorexa LIOK
85 Gocheps 14-18.04 https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
86 KpyroBopoTsl BemiecTs u 14.18.04 bubmuorexa [JOK
OMOTCOXUMHUYUECKHE ITHKIIBI https://m.edsoo.ru/863e7f4a
87 3oHaNBHOCTH OMOchepbl. OCHOBHBIC 14.18.04 bubmuorexa [JOK
OUOMBI CyIIN ' https://m.edso0.ru/863e81b6
. bu6mmoreka [JOK
88 YcroitunBocTh OMOCheps 21-25.04 https://m.eds00.ru/863e8436
DKOJIOTHYECKUE KPUZHUCHI U UX bubnnoreka [JOK
89 21-25.04
IPHYUHBI https://m.edsoo.ru/863e862
Bo3snelicTBue yenoBeka Ha bu6mmoreka [JOK
90 21-25.04
ouochepy https://m.edsoo.ru/863e8878
o1 AHTpPOIIOTEHHOE BO3/ICHCTBUE HA 28.04 - bubnuoreka [IOK
PacTUTENbHBINA ¥ )KUBOTHBIA MHP 02.05 https://m.edsoo.ru/863e89a4
92 Oxpana npupoH! 28.04 - bu6mmoreka [JOK
02.05 https://m.edso0.ru/863e8c60
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93 OcHOBHBIE TPUHIUIIBI YCTOMYHUBOTO 1 28.04 - bubmmoreka [JOK
Pa3BUTHS YCIIOBEUCCTBA U IPUPOIBI 02.05 https://m.edso0.ru/863e8c60
PammmonansHoe
94 MIPUPOJIOTIONIE30BAHUE U 1 05.09.05 bubnuorexa [JOK
COXpaHEHHE OMOJIOTHYECKOTO https://m.edsoo.ru/863e8efe
paszHooOpa3us 3emiu
00600
95 <<M0 m:: H: l:(f - eé 1 05-09.05 bubmmorexa HOK
HKPODB W U -09.
P ot https://m.edso0.ru/863e8¢efe
PEe3YIBTAThDY
00600
96 Mce)l moe;{ Ii)e ZO - eé 1 05-09.05 bubmorera [IOK
KPODB s U -009.
« p ot https://m.edso00.ru/863e8d78
Pe3yIBTAThDY
00600
97 Hoouielj)ne IZO TZMe as e 1 12-16.05 bubmorexa OK
(HIPOUCXOAICHHE H PasBHTH e https://m.edso00.ru/863e9336
JKU3HU Ha 3eMiie)
00600
98 «HOOI/HIie):(I:)I: IZ(I){;ZI\‘/IIZHOBGKEL 1 12-16.05 bubamorexa LOK
p s ' https://m.edso0.ru/863e9214
AHTPOIIOTEHE3)
0 O000111EH1E IO TEME «SKOJ‘IOFI/IS{ - . e BuGmorexa [OK
HayKa 0 B3aUMOOTHOIIEHUIX -16.
K https://m.edso00.ru/863e9214
OpPraHU3MOB»
100 O6o06menue mo Teme «OpraHu3Mbl 1 19-26.05 bu6mmoreka [JOK
U cpejia OOUTaHUsD) https://m.edso0.ru/863e9336
101 O06006111EH1E TTO Telvie «DKOJIOTUA 1 19-26.05 bu6mmoreka [JOK
BUJIOB U TIOMYJISIIIAI https://m.eds00.ru/863e8d78
102 O606menue o Teme «buocdepa — 1 19-26.05 bubnuoreka [JOK
rio0anpHas S3KOCUCTEMA https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 102 7.5
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[TPOTPAMME







YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

buosorus. 10 kinacc yueOnuk: Yrinyonenusiii yposens/ B.B. [Taceunuk. Mocksa.
[Ipocsemenue, 2024
buonorus. 11 knacc yueOnuk: YriryoneHnslit ypoBens/B.B. [Taceunnk. Mocksa.
[Ipocsemenue, 2024

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

[IpumepHble nporpamMMsl o yueOHbIM npeameram buosnorus 10-11 knacesl noj
pykoBojictBoM Bule-nipe3ugeHTa PAO A.A.Ky3nenosa, akagemuka PAO
M.B.PrrkakoBa, uieHa-koppecnonzienta PAO A.M.KongakoBa. M.: «IIpocBemnienue»

B.H. Mumakosa, 1.b. Aradonosa, B.I1. CuBornazos. «MeToanueckoe mocooune»: K
yueOHuky B.M. Cusornazos, 1.b.Aragonosa, E.T. 3axapoBoii «buonorus. O6mas
ouosorusi. bazoserit ypoBenb. 10xm1.».— M.: [Ipoda, 2016

B.b. 3axapos, A.1O. [{ubynesckuii, .B. CkBoprioBa TemaTuueckue TECTOBBIE

3amanus. buonorus. I'otoBumcs k EI'D. — M.: [Ipoda, 2020
3axapoB B.b, Mycradun A.I'. O61mias 61M0JI0THs: TECThI, BOIIPOCHL, 3aJaHus. — M.:
[Ipocsemenue, 2022

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://gotourl.ru/8407 - snekTpoOHHOE MPHIIOKEHHE

http://ru.wikipedia.org/ - cBo60IHAS SHIMKIIONIEINS,

http://bio.1september.ru/ - anekTpoHHas Bepcus ra3eThl «broorus»;
http://www.uchportal.ru — yaurenbckuii moprai (MeToanueckue pa3pabOTKH ISl YPOKOB
OHMOJIOTHH, TIPE3CHTALIHH ),

http://www.uroki.net — pa3paboTKu YpOKOB, ClieHApUH, KOHCIIEKTBI, IIOYPOYHOE
TUTAHUPOBAHHUE;

http://Www.it-n.ru — ceTb TBOPYECKUX YUUTEIICH;

http://festival.1september.ru/ - ypoku u npe3eHTanuu.
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