MHWHHUCTEPCTBO MPOCBEIIEHUS POCCUIICKOM ®EJEPAIIUU
MuHucTepcTBO 00pPa30BaHUS U HAYKH Y AMYypPTCcKoii PecnyOsmku
AIMUHHUCTPALIUA MYHULUITAJIBHOI'O OBPA30OBAHUA
"MYHUIIUIIAJIBHBIA OKPYT BAJIESUHCKHAHN PAMOH"
MBOY "baae3unckas COLI Ne 1"

PACCMOTPEHO

PykoBoautens HIMO
MaTeMaTHKH, UH()OPMATHKH,
busuku, reorpaduu,
Ouosiorun

JIekomniera H.H
[IpoTokomn Ne
or« »08 2023r.

COI''TACOBAHO
3am.qupekropa o YBP

YTBEPXIEHO

JMpeKkTop MIKOJIbI

Bacunrnkosa E.H

Anekceesa I'.B
[Ipukaz Nel72-O1
oT «29» 08 2024 1.

(ID 2290033)

( )
JOOKYMEHT NOAMNMCAH
QNEKTPOHHOW NOANNCHIO
Ceptudukat: 5A94723031DBE9OF98BBEC028C5A3417
Bnapeneu: Anekceesa FanuHa BeHunamuHoBHa
[eiicTeuteneH : ¢ 06.09.2024 no 30.11.2025
. J

yueOHoro npeamera «buoJsorus.

Yriay0/eHHbIil YPOBEHb)

s ooygarommxest 10-11 kmaccoB



MNOSACHUTEJIBHASA 3AITUCKA

[Iporpamma no yue6HOMy nipeamety "buonorus" (nanee - 6oIOTHs) HA YPOBHE CPEIHETO OOILETO
oOpa3oBanus pa3paborana Ha ocHOBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06 o6pa3oBaHun
B Poccuiickoit ®eaepannn», ®I'OC COO, Konuenmuu npenoaaBanus yaeOHoro mpeamera «buomorns
M OCHOBHBIX MOJIOXKEHUH (perepanbHOi paboueil mporpaMMbl BOCIUTaHUSI.

Yuebnslii npeamer «buomorus» yrayonénnoro ypoBHs m3yueHus (10—11 kmaccel) siBisieTcs
OIHUM W3 KOMIIOHEHTOB NpeAMeTHOH obnactu «EcTecTBeHHO-Hay4yHble npeaMeTsl». CoriacHo
nonoxenusiMm ®I'OC COO mpoduibHble ydeOHBIE MPEAMETHI, M3y4aeMble Ha YIrIyOJEHHOM YpOBHE,
ABJSIFOTCA  CHOCOOOM nuddepeHnnanuu oO0y4YeHUs] Ha YpOBHE CpegHero oOmero oOpa3oBaHHA U
NpU3BaHbl O0ECTIEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHHM OOLINM, CpPEIHUM
npodecCHOHANBHBIM U BBICIIUM 00pa3oBaHueM. B To e Bpems KaKAbIi M3 3THX YYeOHBIX MPEIMETOB
JOJDKEH OBITh OpPHEHTHPOBAaH Ha NPHOPUTETHOE peUIeHHe o0pa3oBaTeNbHBIX, BOCHHUTATENBHBIX U
Pa3BUBAIOIINX 3aflay, CBA3aHHBIX C MpOoQopHUeHTaluel 00yJyaromuXxcs U CTUMYJIHPOBaHHEM MHTEpeca K
KOHKPETHOH 0O0NacTH HayyHOTO 3HaHUs, CBSI3aHHOTO C OWOJOTHEH, MEIUIMHOM, SKOJIOTHEH,
TICUXOJIOTHEH, CTIOPTOM WMJIM BOEHHBIM JIETIOM.

[Iporpamma o yuyeOHoMmy npeamery "buosiorus” na€r nmpenctaBieHue O IENU U 3a1a4axX U3yueHUs
yuebHoro npenmera «buonorus» Ha yriyOJaEHHOM ypoBHE, Ompeaenser 00s3aTenbHOe (MHBApUAHTHOER)
MpeIMETHOE COJep)KaHue, ero CTPYKTYpPUpOBaHME 110 pasfieslaM U TeMaM, paclipeleNieHne Mo Kiaccam,
PEKOMEHIyeT MOCJIEeJ0BATeIFHOCTh HM3Y4YeHUs] y4eOHOro MaTepuana ¢ y4ETOM MEXKIPEAMETHBIX U
BHYTPUIPEMETHBIX CBSI3EH, JIOTHKH y4eOHOTO Mpoliecca, BO3PACTHBIX 0COOCHHOCTEH oOyuaromuxcs. B
nporpaMme Mo OHOJIOTHH pealu30BaH NMPUHLMUI NPEEMCTBEHHOCTH C M3yYCHHEM OMOJIOTHH Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, Oarofaps yemy IpoCMaTpUBAETCsl HAPABICHHOCTh Ha MOCIIEAYoIIee
pasBuTHE OHOJOTMYECKHX 3HAaHUM, OPHEHTHPOBAaHHBIX Ha (POpPMUpPOBaHHE €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHHS, HKOJOTMYECKOTO MBIIUICHHUS, MPEACTABICHUN O 340pOBOM 00pasze XKHU3HM, Ha
BOCTIHTaHHE OEpEeXHOTO OTHOIICHHWS K OKpYKalolled MpupomHoi cpeme. B mporpamme mo Onomoruu
TaKk)Ke TMOKa3aHbl BO3MOXKHOCTU ydeOHoro mpemmera «bumomorwmsi» B peamuzamum tpeboanmii GI'OC
COO K mIaHHpyEeMBIM JHUYHOCTHBIM, METANpPEAMETHBIM W INPEIMETHBIM pe3yjibTaTaM OOYy4deHUS U B
(bopMHPOBAaHMM OCHOBHBIX BHUIOB y4eOHO-TIO3HABATEIBHON AEATEIBHOCTH OOYYaIOIIMXCS 10 OCBOCHHIO
coJepkaHusi OMOJIOrHYECKOro 00pa30BaHMs Ha YPOBHE CPEAHEro o01iero o0pa3oBaHusl.

Yuebublii npenmer «buonorus» Ha ypoBHe cpeaHero oOmero o0Opa3oBaHHMSA —3aBepIIAET
Ouosiornueckoe oOpa3oBaHME B INKOJIE€ W OPHUEHTUPOBAH Ha pacIIUpeHHE U YIIIyOJeHHWe 3HaHWH
00yyaromuxcsi 0 >KUBOH NPUPOJAE, OCHOBAX MOJIEKYJSIPHOM M KIETOYHOW OHOJNOTrMH, SMOPHOJIOTUU H
OMOJIOTMH Pa3BUTHUS, TCHETUKH, CEJIEKIIUH, OMOTEXHOJIOTHH, BOJIFOLIMOHHOTO YYEHUS U SKOJIOTHH.

Wzyuyenne yueOHoro mnpeamera «buonorus» Ha yriyOJeHHOM YypOBHE OpPHUEHTHUPOBAHO Ha
MOATrOTOBKY OOYYaroLIMXCsl K IOCJIEAYIOIIEMY IOJIyYEeHHIO OHOJIOrHYecKoro oOpa3oBaHMsS B By3aX H
OpraHu3alMax CpeaHero mnpodeccuoHanbHoro obpasoBaHus. OCHOBY €ro COJIEpXKaHHS COCTaBIISET
cucremMa OWOJOrMYECKMX 3HAHHUM, MOJYYEHHBIX NPH H3yYEeHHH OOYYarOIIMMHCA COOTBETCTBYIOIIMX
CHCTEMaTHYECKUX pa3/ienoB OMOJIOruY Ha ypOBHE OCHOBHOIO o01ero oopasosanus, B 10—11 kinaccax 3tu
3HaHUS TOJIy4aroT pas3BUTHE. Tak, paclIMpeHbl W YriIyOJeHbl OMOJIOTMYECKUE 3HAHUS O DPACTCHUSX,
JKUBOTHBIX, Tprbax, OaKTepusX, OpraHu3Me YelioBeKa, OOIINX 3aKOHOMEPHOCTSIX KH3HHU, JOTIOHUTEIHHO
BKJIFOUEHBI OHOJIOTUYECKHE CBEIACHHWA NPUKIAAHOTO M TIOMCKOBOTO XapakTepa, KOTOpbIE MOXKHO
UCIIOJIb30BaTh KaK OPHEHTHPHI JIIS TIOCIIEAYIONIEro BeIOOpa mpodeccuu. Bo3aMokHa Takke HMHTETpaIus
OHMOJOTHYECKHX 3HAHUW C COOTBETCTBYIOIINMHY 3HAHUSMHU, TTOTyI€HHBIMUA 00yYaIOIIMHUCS [IPH U3YISHUN
(bU3NKHU, XUMUY, Teorpaduu 1 MaTEMaTHKH.

CtpykTypa mporpaMMbl 10 yaeOHOMY IpenMeTry "buonorus" oTpaxaeT CHCTEMHO-YPOBHEBBIH U
SBOJIIOIIMOHHBIA  MOAXOABI K M3y4deHWIo Owosormu. COrjacHO WM, H3Y4YalOTCsl CBOHCTBA U
3aKOHOMEPHOCTH, XapaKTepHbIE JUIS JKUBBIX CHCTEM pAa3HOTO YPOBHA OpraHU3aIMH, 3SBOJIIOIHN
OpPraHUYecKoro MUpa Ha 3emiie, COXpaHeHHUs] OMOJIOTHYECKOro pa3HooOpa3us maHetsl. Tak, B 10 kimacce
U3y4YaroTCsS OCHOBBI MOJICKYJISIPHOM W KIETOYHOW OWONOTHH, dMOPHOJIOTHU U OHOJIOTHU DPa3BUTHS,
TEHETUKU W CENIeKI[UH, OMOTEXHOJIOTMHM W CUHTETHYECKOW OHOJIOTHH, aKTyalH3UpPYIOTCS 3HAHUS



oOyyaromuxcsi Mo OOTaHUKE, 300JIOTUH, aHATOMHUH, (Qu3Hosoruu udenoBeka. B 11 kimacce mzyuaroTcs
3BOJIIOIIMOHHOE YYCHHE, OCHOBBI DKOJIOTHHU M YUEHHUE 0 Ouocdepe.

YueOnslii npeameT «buonorusy npu3BaH 00eCIEYUTh OCBOGHHE O0YYAIOUIMMUCS OHONIOTHYEeCKUX
TEOPHId U 3aKOHOB, WACH, IPUHLIUIIOB 1 IIPAaBUJI, JIEKAIIUX B OCHOBE COBPEMEHHOI eCTeCTBEHHO-HAyYHON
KapTHHBl MUpA, 3HAHUH O CTPOEHHH, MHOT000pa3uu U 0COOEHHOCTAX KJIETKH, OPraHH3Ma, MOIMYJISIHH,
OMOIIeHO3a, SKOCHCTEMBI, O BBIJAIOIIMXCS HAYYHBIX JOCTH)KCHHUSX, COBPEMEHHBIX HCCIECIOBAHUSAX B
OMoJIOTMH, MPHUKIAJHBIX acleKTaX OMOJIOTMYECKUX 3HaHWH. i pa3BUTHS M MOAJCPKAHUS HHTEpeca
oOyyaromuxcsi K OHWONOTMM Hapsy €O 3HAYUTENBHBIM OOBEMOM TEOPETHYECKOTO Marepuana B
COJep)KaHUM TIPOrpaMMbl TI0 OHOJIOTUM TPEITyCMOTPEHO 3HAKOMCTBO C HWCTOPHEH CTAaHOBJICHUS U
pa3BUTHUS TOU WM MHOHN 00JIacTH OMOJIOTHY, BKJIAJIOM OTCYCCTBCHHBIX U 3apyOCKHBIX YUEHBIX B PCIICHHUE
BOKHEHIINX OMOIOTHUECKUX M HKOJIOTHYECKHUX MPOOIIEM.

Llens wu3ydenus: yueOHoro mnpenmera «buomorus;» Ha yrioyOJAEHHOM YpOBHE — OBIaJCHHUE
00yYaroIUMHCS 3HAHUSIMU O CTPYKTYpHO-(YHKIMOHAIBHOW OPTaHU3aIMHU )KUBBIX CHCTEM Pa3HOTo paHra
U mpuoOpeTeHHe YMEHHH HCIOJIb30BaTh 3TH 3HaHMS B (OPMHPOBAHUHM HHTEpeca K ONpenenéHHON
oOmacti TMpodecCHOHANBHON JAEATEIIFHOCTH, CBS3aHHOM ¢ OWOJIOTHEH, WIM K BBIOOpY Y4eOHOTro
3aBEACHUS LTSI TPOIOIDKEHUS OMOIOTUYECKOr0 00pa30BaHHsI.

HocTiwkenne nenu wu3ydeHus ydeOHoro mpeamera «buornorus» Ha yrioyOJIEHHOM YpOBHE
o0ecreyrBaeTCsl pelieHUEM CIIeAYIONIHX 3a/1a4:

OCBOCHHE OOYYAIONIMMHCS CUCTEMbl OHOJOTMUECKUX 3HAHMK: 00 OCHOBHBIX OHOJOTHYECKHX
TEOpHSIX, KOHIEMIHUAX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX W MpaBUIaX, COCTaBIISFOIIUX
COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KapTHHY MHpa; O CTPOCHHH, MHOTOOOpa3Wu W OCOOCHHOCTSIX
OHMOJIOTHYECKUX CUCTEM (KIIETKa, OpTaHm3M, TOIyJISAIus, BU, OHOTeoIeHo3, Onocdepa); 0 BBIIAIOMINXCS
OTKPBITUSIX ¥ COBPEMEHHBIX UCCIICIOBAHUAX B OMOJIOTHH;

03HAKOMJICHHE OOYYaIOIIUXCA € METOJaMH IMO3HAHUS >KUBOW MPHPOIBI: HCCICTOBATEILCKUMHU
METOJaMH OHMOJIOTHYECKUX HayK (MOJEKYJISPHON M KIETOYHON OHMONOrHH, dMOPHOJOTHH M OWOIIOTHH
pasBUTHS, TECHETHKH M CEJICKIWH, OWOTEXHOJOTMHU W CHHTETHYECKOH OWOJIOTHH, MAaICOHTOJIOTHH,
9KOJIOTHH); METOJAaMHU CAMOCTOSTEIILHOTO MPOBEICHNS OUOOTHMUSCKIX UCCIICIOBAHUIN B TAOOPATOPHH H
B IIpupo/ie (HaOIItoIeHNe, U3MEPEHNE, SKCIIEPIMEHT, MOACITHPOBAHUE);

OBIIQJICHUE OOYYAIOIIMMHCS YMEHHUSIMH: CaMOCTOSATENLHO HAXOJIUTh, AHAJIM3UPOBATH WU
UCIIOJIb30BaTh OMOJIOTHUYECKYI0 HMH(MOPMAIIHMIO; TIOJIb30BaThCS OWOJOTMYECKOH TEPMHHOJIOTHEH |
CHUMBOJIMKO; YCTaHABIMBATh CBSI3b MEXAY Pa3BUTHEM OHOJOTMH U COIHATBHO-DKOHOMHYECKHUMHU H
9KOJIOTMYECKUMHU TPOOJIEMaMH YeJIOBEYECTBa, OICHHBATH TOCJCACTBUS CBOCH JICSITENBHOCTH IO
OTHOIICHUIO K OKPY)KAIoIIeld MPUPOTHON cpejie, COOCTBEHHOMY 370POBBIO U 37I0POBBIO OKPYIKAOIIHX
nrofiel; 00OCHOBBIBATE M COONIONATh MEpbl MPOPHUIAKTUKH HH()EKIMOHHBIX 3a00JIeBaHUM, MpaBUIa
MOBEJICHUS B TMPHPOJE U oOecredeHus] Oe30MacHOCTH COOCTBEHHOM O KHU3HENCATENILHOCTH B
YpEe3BbIUAHBIX CHUTYAIMSIX MPHUPOIHOTO U TEXHOTCHHOI'O XapakKTepa; XapaKTepH30BaTh COBPEMEHHBIC
HAYYHBIC OTKPBITHSI B 00JIACTH OUOJIOTHH;

pasBUTHE y OOYYAIONIUXCS HWHTEIUICKTYAIbHBIX W TBOPUYECKUX CIOCOOHOCTEH B Tpoliecce
3HAKOMCTBA C BBIIAIOIIUMHCS OTKPBITHSIMH W COBPEMCHHBIMU HCCJICJOBAHHSIMUA B OWOJIOTHH,
pemaeMbIMi €0 MpOoOJeMaMHu, METOJAOJIOTHEH OWONIOTMYECKOTO — HCCIEAOBAaHHSA, IMPOBEIACHUS
IKCIEPUMEHTAILHBIX HCCIIEIOBAHHUMN, pelIeH!sI OMOJOTHYECKHX 3a/1a4, MOJCTUPOBAHUS OUOTOTHUECKIX
00BEKTOB U MPOIECCOB;

BOCITUTaHWE y OOYYAIONIMXCS IEHHOCTHOTO OTHOIIEHWS K JKUBOW MpHPOAE B NEIOM H K
OTJeNbHBIM e€ 00BbEeKTaM W SIBIICHHSM; (POPMUpPOBAHME HSKOJIOTHUECKOW, T€HETHYECKONH T'PaMOTHOCTH,
o01ieit KyJIbTyphl IOBEICHUS B IPUPOJIE; HHTETPAIIMY €CTECTBEHHO-HAYUHBIX 3HAHMUIA;

npuoOpeTeHre OOyJYarOIIUMKCS KOMIIETEHTHOCTH B PalMOHAIBLHOM  ITPHPOONOIH30BAHUH
(coOutoieHue TpaBUJl MOBEJACHHUS B IMPHUPOJE, OXPaHbl BHJIOB, KOCHCTEM, OMOCHEphI), COXpPaHEHUH
COOCTBEHHOTO 3JIOPOBbSI M 3JI0POBbSl OKpYXKalolMX Jrojned (coOmrogeHuss mep NpodUITaKTUKA
3a0oieBaHuil, oOecreueHue OE30MaCHOCTH JKHU3HEACATENIFHOCTH B  YPE3BBIYAWHBIX  CHUTYAIHAX



HPUPOHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOJIb30BaHUS OMOJIOTHYECKUX 3HAHUI U YMEHHI B
MOBCETHEBHOM JKH3HU;

CO3/IaHUE YCJIOBHH JUII OCO3HAHHOTO BHIOOpa 00YYaIOIIMMHKCS MHANBHUIYAIbHON 00pa30BaTeIbHON
TPAaCKTOPUH,  CIIOCOOCTBYIOLICH — IMOCICAYIOIIEMY MPO(PECCHOHATBHOMY  CaMOOIPEICICHUI0, B
COOTBETCTBHU C MH/MBUIYaJIbHBIMI HHTEPECAMU U MOTPEOHOCTSIMU PETHOHA.

OO1iee YKMCI0 YacoB, OTBEICHHBIX HA M3yYCHUE OHMOJIOTHMHM Ha YrIIyOJICHHOM YPOBHE CpEIHErO
obmero odpazoBanusi, coctaBiser 204 daca: B 10 kimacce — 136 yacos (4 waca B Henenmo), B 11 kinacce —
136 uaca (4 vaca B HEJICIIO).

OT100Op OpraHU3alMOHHBIX (OPM, METOJIOB U CPEACTB OOyYeHHs OHOJIOTMH OCYIICCTBIISICTCS C
y4€TOM CrieliM(DUKH €ro CoACPKaHus U HaPaBICHHOCTH Ha MPOA0JDKEHHE OMOIOTHUECKOro 00pa3oBaHms
B OpraHU3aLMUsIX CPEHEro MPOo(ecCHOHAIBHOTO U BBICIIEr0 00pa30BaHMUs.

OO0s3aTeNbHBIM  YCIIOBUEM TP  OOy4YCHHUH OHOJIOTMHM Ha YIrIyOJNEHHOM YpPOBHE SIBIISICTCS
NpoBe/IeHHE JIA0OPATOPHBIX M TpaKTH4eckux pabor. Takke ydacTe OOYYAIOIIUXCS B BBINOJIHCHUU
NPOCKTHBIX H y4eOHO-UCCIIC0BATEILCKIX padO0T, TEeMAaTHKa KOTOPBIX OMPEICISCTCS yYUTEIeM Ha OCHOBE
UMEIOLIMXCS] MATEPHAIBHO-TEXHUUECKUX PECYPCOB M MECTHBIX MPUPOIHBIX YCIOBHI.

COJEP)KAHUE OBYYEHUA

10 KJIACC

ConepxaHue MPOTpaMMBbl, BBIIEIEHHOE KYpcugoM, HE BXOOUT B MPOBEPKY TOCYIApCTBEHHOM
uroroBoi arrecrauuu (I'MA).

Tema 1. buoJsiorusi kak Hayka

CoBpemMeHHasi OHMONOTHsI — KOMIUIEKCHAsi Hayka. KpaTkas wucTopust pa3BUTHS OHOJIOTHH.
Buonornueckne Hayku U M3ydaeMble UMU TpoOsiembl. DyHaaMeHTa bHbIC, MPHUKIAJAHBIE M TTOUCKOBBIE
Hay4HbIE UCCIICIOBAHUS B OMOJIOTHH.

3navyenue Owojornd B (OPMHUPOBAHMU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa.
[Mpodeccun, cBszaHHble ¢ OMoNOrHeil. 3HaueHUEe OMOJIOTHH B MPAKTHUYECKOW NESTETHLHOCTH YENOBEKa:
MEIUIIHE, CETBCKOM X03SHCTBE, IPOMBIIIUIEHHOCTH, OXPaHe PUPOIBL.

JdeMoHcTpanuu

[Moptpersr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, VY. Tapseii, I
Mennens, B. . Bepuanckuii, W. I1. IlaBnos, M. WM. Meunuxos, H. U. BaBuno, H. B. Tumodeen-
Pecosckuit, [Ix. Yorcon, ®©. Kpuk, /. K. benses.

Tabnuiiet 1 cxeMbl: «CBsi3b OMOJIOTHU C APYTUMH HayKammy», «CrcTemMa OMOIOTHIECKUX HAYK.

Tema 2. 7KuBble ccTeMbI M X H3yYeHHE

JKuBble cuctembl Kak mpeameT wuiydeHus Ouonormu. CBOHCTBa JKUBBIX CHCTEM: EIUHCTBO
XUMHAYECKOTO COCTaBa, JUCKPETHOCTh M IIEJIOCTHOCTB, CIIOKHOCTh U YIOPSJAOYEHHOCTH CTPYKTYPHI,
OTKPBITOCTb, CAaMOOPraHU3alKs, CAMOBOCHPOM3BEICHHE, Pa3APaKUMOCTb, W3MEHUYUBOCTb, POCT H
pasBUTHE.

YPOBHM OpraHW3alllM KUBBIX CHCTEM: MOJICKYJISIPHBIN, KIIETOYHBIH, TKAHEBbIH, OpraHM3MEHHBIH,
TOITYJIAIIMOHHO-BUIOBO, 3KOCUCTEMHBIN (OMOTeOIIeHOTHIECKHIA), OonocdepHsIil. [Iporeccsr,
NPOMCXOSIINE B KUBBIX cucTeMax. OCHOBHBIE TPU3HAKK >KUBOrO. JKHM3HB Kak (popMa CyIiecTBOBaHUS
Mmatepud. Hayku, uzyyaroniye )H1Bble CUCTEMBI Ha Pa3HbIX YPOBHIX OpraHU3aluy.

Uzyuenne >kuBBIX cucTeM. Metoapl Ouonormueckoi Hayku. HaOmiogenue, wusMepeHue,
OKCTIIEPUMEHT, CHCTEeMaTu3alusi, MeTaaHanus. lloHsATHE O 3aBUCMMON M HE3aBUCHMOM IEpEMEHHOM.
[InanupoBanue sxcriepumMenTa. [loctanoBka u nposepka runotes. Hynesas runoresa. [lonsitue BeIOOpKU
u e€ mocroBepHOCTb. Pa3Opoc B Omonormueckux gaHHbIX. OIlLEHKa JOCTOBEPHOCTH IOJIyYEHHBIX
pe3ynbTaToB. [IpHUMHBI HCKaXKEHUS Pe3yIbTaTOB KCIIepUMeHTa. [IoHITHE CTAaTUCTHYECKOTO TECTa.

JeMoHCcTpanun

Tabmuuer 1 cxembl: «OCHOBHBIE IMpPHU3HAKU XH3HW», «buonormueckue cucrembl», «CBoiicTBa
JKUBOM MaTepum», «YpOBHM OpPraHU3AaLMH >KUBOH MPHUPOJIBDY, «CTpPOEHHE KMBOTHOM KIETKW», «TKaHU



KUBOTHBIX», «CHCTEMBI OpPraHOB 4eJIOBEYECKOT0 opraHu3May, «buoreonenosy», «buochepar, «Metoabl
W3YyYEHUS )KUBOH MPUPOABI».

OGopynoBaHue: jabopaTOpHOE OOOpYyIOBaHME MJIsi TPOBSACHUS HAOMIOJCHUIM, HW3MEPCHUH,
3KCIIEPUMEHTOB.

IIpakTHyeckasi padora «lcronbp3oBaHre pa3TUYHBIX METOAOB MIPHU N3YUYEHUH JKHUBBIX CUCTEM.

Tema 3. buosiorus KjieTku

Knerka — cTpykTypHO-(hyHKIIMOHAIbHASL €AWHUIA KUBOTO. VIcTOpHUs OTKpBITHS KieTKH. PaboTs! P.
I'yka, A. JleBenryka. Knerounas teopus (T. LLBann, M. Ilneiinen, P. Bupxos). OcHOBHBIE MOJOXKEHUS
COBPEMEHHOU KIIETOYHON TEOPUHU.

MeToabl MOJIEKYJISIPHOH U KJIETOYHOH OMONOTrMU: MUKPOCKOIUS, XpoMaTorpadus, snekrpodopes,
METOA MEYEHBIX aToMoOB, aud¢epeHIHnanbHoe LEeHTPUPYTUpoBaHHEe, KyJIbTHBUPOBAaHHE KIETOK.
H3zyuenue ¢puxcuposannvix Kremox. DIEKTpOHHAs MUKpockonus. Kowngokanvnas muxpockonusi.
Bumanvsnoe (npusicusnennoe) usyuenue Kiemox.

JdeMoHcTpanuu

Ioptpertsri: P. I'yk, A. JleBenryk, T. IlIBann, M. IlIneiinen, P. Bupxos, K. M. bap.

Tabmuiel u cxembl: «CBETOBOH MHUKPOCKOID), «DIEKTPOHHBIH MUKPOCKOID), «VICTOpHS pa3BUTHS
METOJI0B MUKPOCKOIIUI.

OO0opynoBaHue: CBETOBOM MHKPOCKOMN, MHUKpPONpENapaTthl PACTHUTENBHBIX, JKUBOTHBIX H
OaKTepUaTbHBIX KICTOK.

IpakTnyeckas paGora «/3yueHue METOJOB KJIETOYHOH Ouonoruu (xpomartorpadus,
anekrpodopes, muddepennnansaoe neHTpudyruposanue, [11P)».

Tema 4. Xumu4ecKasi OpPraHu3alusi KJIeTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOAIEMEHTh. Bona u e€ ponp Kak
pacTBOpHUTENs, peareHTa, y4acTHEe B CTPYKTYPHPOBAHHMH KIETKH, TEIUIOPEryJALHMNA. MHHEpalbHbIe
BEILIECTBA KIIETKH, UX OMojIorndeckas poib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuueckue BellecTBa KJIECTKH. buonoruueckue noaumepsl. benku. AMUHOKUCIOTHBINA COCTaB
OenkoB. CTpyKTypsl OemkoBor MoneKyibl. [lepBuuHast cTpykTypa Oeika, menTHIHAs CBsA3b. BTopudHas,
TpeTH4Has, 4eTBepTHdYHas CTPYKTypel. JleHatypamms. CpoiictBa OenkoB. Kiraccudukarms OenkoB.
buonoruueckue ¢pyHkuuu 6enkoB. [Ipuonul.

YrneBogpl. MoHOcaxapuzpl, AWcaxapuabl, OJIMrocaxapuibl W monaucaxapuiasl. OOmuMil 1aH
CTpOEHUs U HU3UKO-XMMHUYECKUE CBOWCTBA yIiIeBOI0B. buonorunueckue GpyHKIUH yTII€BOIOB.

Jlumuner. [unpodwmnsHO-THAPOGOOHBIE CcBoMicTBa. Kiaccudukamms mumumos. TpuUrIHALEPHIIBL,
dochomunuapl, BOcKH, ctepoubl. buonornueckue gpynxunn munuaos. OOmme cBOHCTBa OMOIOTHIECKUX
MeMOpaH — TEeKy4eCTh, CHOCOOHOCTh K CaMO3aMbIKaHHIO, TIOTYIPOHUIIAEMOCTb.

Hyxneunossle kuciotel. JJHK n PHK. Ctpoenne nyxienHoBbIx kucnoT. Hykneoruast. [IpuHnmn
kommemenTapHocTd. IIpasuno Yapradda. Crpykrypa JHK — nBoiinas crimpans. MecToHaxoXAeHUE U
ounonoruueckue ¢ynkunu JJHK. Buner PHK. ®@yaknnn PHK B knetke.

Crpoenne wMoinekynsl AT®. Makposprudeckue cBsasu B Monekyiae AT®. buonoruueckne
¢yakimn AT®.  BoccraHoBneHHbIE — TEpEHOCUYMKH, WX  (QYHKOMA B KJeTtke. /[pyeue
nyxneosuompughocghamor (HT®). CexsenupoBanue JIHK. Memoowr eenomuxu, mpanckpunmomuxu,
NPOMEOMUKU.

CrpykTypHass Ouomnorus: OHOXUMHYECKHE | OHO(QU3UYECKUE HCCIEOBAHUS COCTaBa H
HPOCTPAHCTBEHHOI CTPYKTYphl OnoMonekyi. Moodenuposanue cmpykmypbl u yHKYutl OUOMONEKY U UX
Komnaekcos. Komnviomepuwviii Ousaiin u opeaHuyeckuti Cunmes OUOMONEKY U UX HeNPUPOOHbLIX AHATI0208.

JdeMoHcTpanuu

Ioptpersr: JI. Ilomunr, JIx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxnun, ®. Conrep, C.
IIpy3unep.

Huarpammer: «Pacmipenenenie XMMHYECKUX JJIEMEHTOB B HEXXMBOU mpupoje», «Pacmpenenenne
XUMHYECKHX 3JIEMEHTOB B KUBOU MIPHPOJIEN.



Tabmuuer u cxemsl: «Ilepuonnveckas TabiauLa XUMHYECKUX AJIEMEHTOBY», « CTPOCHUE MOJIEKYJIBI
BOIbI», «BemecTtBa B coctaBe opraHm3MoB», «CTpoeHHE MOJEKYNbl Oenka», «CTpYKTyphl OEIKOBOM
MOJIEKYIb», «CTpoeHHEe MOJEKYd YrieBoAoB», «CTpoeHHe MOJEeKyn JHUIMUAOBY, «HykienHoBble
KHACTOTE, «CTpoenue Monekyasl ATO».

OO0opynoBanue: XuMH4ecKkas Hocyaa 1 000py10BaHHE.

JlaGopaTopHasi padora «OOHapyKeHHE OEIKOB C MOMOIIBIO0 KAUECTBEHHBIX PEaKLIUI».

JlaGopaTopnasi paGora «lccrenoBaHne HYKICHHOBBIX KHCJIOT, BBIICIEHHBIX H3 KIIETOK
Pa3INYHBIX OPTraHU3MOBY.

Tema 5. CTpoenue u GQyHKIMHU KJIETKH

Tumbl  KIETOK: JyKapuoTHYecKass ©  Hpokapuothueckas. CTpyKTypHO-(QYHKIHOHAJIbHEBIC
0o0pa3oBaHUs KICTKU.

Crpoenue mnpokapuoTuieckoil kietku. KierouHas crenka Oakrtepuil m apxeil. OcobeHHOCTH
CTpOeHUS TeTepoTpodHON M aBTOTPO(PHON MPOKAPHOTHUYECKHX KIETOK. MecTo M pojib MPOKapuoOT B
OuoLeHO3aX.

Crpoenne W (QYHKIHMOHHPOBAaHHE JSYKapHOTHYECKOM KieTku. Ilnmasmarmueckass wmeMmOpana
(mnazmanemma). CTpykTypa IuiazMaTHueckoi MemOpaHbl. TpaHCTIOPT BEIIECTB Yepe3 MIa3MaTHYeCKyIo
MeMOpany: naccuBHBIA (auddy3us, obneryénnas auddysus), akTUBHBINA (MEPBUYHBIA M BTOPUYHBIN
akTUBHBIN TpaHcnopr). [lomynmponummaemocts MemOpanbel. PaGora Harpuii-KaliMeBOro Hacoca.
OHAOIKUTO3: MUHOIKUTO3, parounuTo3. DKk3ounTo3. Knerounas crenka. CTpyKTypa U QYHKIHH KJIETOYHOM
CTCHKH PacTeHUH, TpUOOB.

Huromnasma. Hurozons. Ilutockener. JIBwkeHue nuromiasmbl. OpraHouasl — KJIETKU.
OpaoMeMOpaHHBIE OpraHOWIBl KJIETKH: »SHpormrazmatudeckas cerb (JIIC), ammapar ['ombmxw,
JIM30COMBI, X CTpoeHue M (QyHKuMU. B3anumMocBs3bp OIHOMEMOpPaHHBIX OpraHOMIOB KieTKu. CTpoeHne
TPaHyISAPHOTO peTukyiryma. Mexanusm uanpagnenus oOeiaxkog ¢ OIIC. CuHTE3 pacTBOPUMBIX OEIKOB.
CuHTe3 KIETOYHBIX MeMOpaH. [Tmaakuii (arpaHyisIpHBIA) — DHIOIUIA3MATHYECKHHA  PETHKYIYM.
CexkperopHas ¢yHkius anmapara [onsmku. Moougukayus benxos 6 annapame I onvoocu. Copmupogxa
benkoe 6 annapame [0rv0xcu. TpaHCTIOPT BEIIECTB B KIETKE. BakKyoin pacTUTENBHBIX KIIETOK.
Kinerounsiit cok. Typrop.

ITomyaBTOHOMHBIE OPraHOMIBI KJIETKH: MUTOXOHIPHH, IIACTUABL. [Ipoucxooicoenue Mumoxouopuil
u naacmud. Cumbduozenes (K.C. Mepeckoscxui, JI. Mapzynuc). Ctpoenue u QpyHKIMN MUTOXOHAPHHA U
wiactul. llepBuuHble, BTOPHYHBIE M  CJIOXKHBIE IUIACTHIBI  (DOTOCHHTE3MPYIOLIMX  3YKapHOT.
XJ0pomIacThl, XpOMOILIACTBI, JIEMKOIIACTBI BHICIINX PACTEHHH.

HememOpannbie opranounas! kinetku CtpoeHne U GyHKIMH HEMEMOPaHHBIX OPraHOMIOB KIJIETKH.
PubGocomel.  [lpomescymounvie guiamenmol. MUKpoQUIAMEHTBI. AKmuHosbvle MUKPODUIAMEHMBI.
Mplieynble KIETKU. AKMuHogble KOMHOHEHMbl HeMbliieuHblx Kiemok. Mukporpyoouku. Knetounsii
neHtp. CTpoeHHe M JBW)KEHHE JKIYTHKOB M pECHHUYEK. MHKpOTpyOOukM wuTOIIasMmbl. LleHTpHois.
benxu, accoyuuposannvie ¢ muxpoguramenmamu u mukpompyobouxamu. Momopnule 6enxu.

Anpo. OGomnouka sapa, XpOMAaTHH, KapHoIia3Ma, SAPBIIIKH, UX CTPOEHHE U GYHKUIUH. SnepHbIi
OenkoBbIil MaTpuKC. [IpocTpaHCTBEHHOE PAcIIONOKEHUE XPOMOCOM B MHTEP(HA3HOM siApe. Dyxpomamun u
eemepoxpomamun. benku XpoMaTuHa — TUCTOHBL. JJunamuka s0epnou 06010uku 6 mumose. HoepHulil
MPAHCHOPM.

Knerounsie BiiroueHus. CpaBHUTENbHAs XapaKTEPHCTHKA KIIETOK DJYKapHOT (pPacTUTENBHOM,
KUBOTHOU, TPUOHON).

JdeMoHcTpanuu

IToptpetsr: K.C. MepexkoBckuit, JI. Maprymnuc.

Tabmumsl u cxembl: «CTpoeHHE IYKapHOTHYECKON KIeTKn», «CTpoeHHe KHBOTHOW KIETKH»,
«CTtpoeHne  pacTUTeNbHOW  KJIeTkm», «CtpoeHme  MUTOXOHApuM»,  «Smpo»,  «Crtpoenue
MPOKAPHUOTUIECKON KIIETKI».

O0opyioBaHue: CBETOBOH MHKPOCKOI, MHKPOIpENaparbl pacTUTENbHBIX, >KUBOTHBIX KIIETOK,
MUKpOTIpenaparbl 0akTepHatbHbBIX KIETOK.



JlabopaTopHas padora «/3ydueHne cTpoeHHs KIETOK pa3INYHbIX OPraHU3MOBY.

IpakTnyeckas padora «/3yueHrne CBOHCTB KJICTOYHOU MEMOPaHBD.

JlabopaTopHas padora «VccienoBanre mia3Moin3a 1 AEmIa3MoIn3a B pAaCTUTEIbHBIX KIETKAX).

IpakTnyeckas padora «/3yueHne ABMKEHNS UTOMIIa3Mbl B PACTUTEIIHHBIX KIETKAX».

Tema 6. O0MeH BeliecTB M MpeBpalleHNe JHEPTUM B KJIeTKe

AccUMWISIIASL W JUCCUMHJISIIMSA — JBE CTOPOHBI MeTabonu3Ma. Tumel oOMeHa BeIEeCTB:
AaBTOTPOQHBI M TeTepOTPOQHBIA. YdacTHe KHCIOpoAa B OOMEHHBIX Mpoleccax. DHEePreTHYeCcKoe
obOecrieyenne kieTku: mpeBpamenne ATD B oOMeHHBIX mporeccax. DepMEHTATHBHBIA XapakTep
peakuuii kineTouHoro meradonuszma. DepMeHTH, MX CTPOCHHE, CBOWCTBA M MEXaHH3M JACHCTBHAL
Kodepments. OTinunst pepMEHTOB OT HEOPraHMYECKUX KaTalN3aTOpOB. belku-akTHBAaTOpPBHl U OENKH-
MHTUOUTOPBI. 3aBUCUMOCTD CKOPOCTH (PepMEHTATUBHBIX PEaKLUii OT pa3TUuHBIX (PAaKTOPOB.

IlepBUUHBINA CHHTE3 OpPraHUYECKUX BEIIECTB B KileTKe. DOTOCUHTES. AHOKCUSEHHbIU U OKCULEHHbII
gomocunmes y baxmepuii. Ceéemocodbuparowue nuemeHmvl U NUSMEHMbl PeaKyuonHo2o yenmpa. Poib
XJIOPOIUTACTOB B mporiecce GoTocuuTe3a. CBeToBas U TeMHOBas (a3wsl. Pomoodvixanue, Cs., Cs. u CAM-
munvl omocunmesa. IlpogyKTHBHOCTH (OTOCHHTE3a. BnusHue pa3nuyHbIX (aKTOpPOB Ha CKOPOCTD
¢dorocuHTe3a. 3HaueHne HOTOCHHTE3A.

Xemocunres. Pa3HooOpasne OpraHM3MOB-XEMOCHHTETHKOB: HUTPUQHUIMPYIOIINE OaKTEepHH,
Kene300aKTepun, cepodaKTepHuu, BOAOPOIHbIE OaKTeprH. 3HAaUEHIE XeMOCHHTE3A.

AnadpoOnble opraHusmbl. Buasl Opoxenus. [IpomykTel OpokeHUSI W HMX HCIOJIb30BaHUE
4eJI0BEKOM. AHa pOOHBIE MUKPOOPTaHU3MBI KaK O0BEKThl OMOTEXHOJIOTHH U BO3OYAUTENN OONIE3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl JHEpreTndeckoro oomena. [logrorosurenpuprit atan. ['nmukomms —
0ECKHCIOPOIHOE PACILCIIICHHUE TITFOKO3bI.

Buonoruueckoe OKuciIeHHE, WM KJIETOYHOE JblXxaHue. Poinb MHUTOXOHApHH B Ipoleccax
Ouonornueckoro oxucieHus. Luknuyeckue peakuuu. OxucnurenbHoe (ochopunupoBanue. Iuepeus
Membpannozo  epaduenma  npomownos. Cumnmez ATD: paboma npomonnon ATD-cunmasol.
[IpenmymecTBa a’poOHOrO TyTH OOMEHa BEIIECTB TMepel aHadpoOHBIM. DPQPEeKTUBHOCTH
SHEepPreTHYecKoro oOMeHa.

JdeMoHcTpanuu

Iloprpetsr: [Ix. Ilpuctimm, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Ouremsrapar, II.
Mutuem, I'. A. 3aBap3uH.

Tabmuist u cxembr: «DoTocuHTE3), «IHEpreTUYecKuii oOMen», «brnocunaTres Oenka», «CtpoeHue
bepmenTay, «XeMOCHHTE3Y.

OObopynoBaHue: CBETOBOM MHKPOCKON, O0OpyIOBaHHE [Jsl NPUTOTOBICHHUS IIOCTOSIHHBIX U
BpPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHasi padora «l/3ydyeHne KaTaqTUTHUYECKOW AaKTHUBHOCTH ()epMEeHTOB (Ha MpuMepe
amMuJIa3bl WK KaTanasbl)».

JlaGopaTopHasi padora «/3yueHue (epMEHTATHBHOTO pacLICIUICHHs IEPOKCHAA BOAOpPOJA B
PaCTUTENBHBIX M KUBOTHBIX KIETKAX».

JlaGopaTopHast padora «CpaBHeHHE IpoLIeCCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTtopHas pa6ora «CpaBHEHHE MPOIECCOB OPOKECHUS U JBIXAHUD).

Tema 7. HacnencreenHas nuHgopManusa u peajusanms eé B KJIeTKe

Peaknym marpudHoro cuHTe3a. [IpUHIIMT KOMIUIEMEHTApHOCTH B PEAKIMAX MAaTPHYHOTO CHHTE3A.
Peanuzanus HacienctBeHHoW wuH(poOpMmammu. [eHeTnyeckuit Koa, ero cpoicrBa. TpaHCKPHIIIUSA —
MarpuuHblii cuHTe3 PHK. IIpuHOMOBI TpaHCKPUNIMH: KOMIUIEMEHTAPHOCTh, AHTHUIAPAJUIEIBHOCTD,
acuMMeTpuaHOCTh. Cospesanue mampuunvix PHK 6 ayxapuomuueckoti kiemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ stansl. Yuactre TpancnopTHeix PHK B OnocunTese 6enka. YcnoBus 6nocnHTe3a
oenka. KogupoBanue aMHHOKUCIIOT. Posib pubocoM B OnocHHTE3€e Oelika.

Cospemennvle npeocmasnenus o cmpoenuu 2eHog. OpraHu3alys FeHoMa Y IPOKapHoT U 3yKapuoT.
Perynsiiust akTHBHOCTH I'eHOB y npokapHoT. ['unoresa onepona (®. XKakoo, XK. Mano). Morekyaspubie



Mexanusmbvl dKcnpeccuu 2eHos8 y sykapuom. Pone xpomamuna 6 pecynayuu pabomer 2enog. Perynsuus
0OMEHHBIX MPOLIECCOB B KieTke. KieTo4yHblil romeocTas.

Bupycsl — HekieTouHble (POPMBI )KU3HU U OOJHUTaTHBIC Mapa3uThl. CTPOGHUE MPOCTHIX U CIIOKHBIX
BUPYCOB, PETPOBUPYCOB, Oaktepuodaros. Kusuennviti yuxn JHK-codepocawux eupycos, PHK-
cooepacawux supycos, bakmepuogazos. Obpamnas mpanckpunyus, peepmasa, uHmezpasa.

Bupychsie 3a0osieBaHusi 4yenoBeka, XUBOTHBIX, pacteHuid. CIIUZ, COVID-19, counanbHbie u
MEIUIIHCKNE TPOOIIEMBI.

Buoungpopmamuxa: unmezpayus u aumanus Oomvuux maccusos («bigdatay) cmpyxmypuwix
buonocuueckux Oannvix. Hanomexwonoeuu 6 oOuonocuu u meouyure. IIpocpammupyemvie QyHKYUU
benxos. Cnocobvl 00cmasKu 1eKapcms.

JdeMoHcTpanuu

[optpetsi: H. K. Konsos, . 1. FiBaHOBCKUI.

Tabmuis! u cxemsl: «buocunTes Oenkay, «['eHeTndeckuil kKoa», «Bupycel», «bakrepuodarmy.

IIpakTuyeckast padora «Co3nanue MOJENN BUpyCay.

Tema 8. /Ku3HeHHBIH IUKJ KJIETKH

Knerounsiit nuki, ero mepuoabl u perymsinus. Marepdaza u muto3. OCOOEHHOCTH IMPOIECCOB,
npoTtekaronux B nHTepdase. [loaroroska kinetku Kk AencHuto. [IpecuHreTndecknii (IOCTMUTOTHUECKUI),
CUHTCTUYCCKUI M MOCTCUHTETUYCCKHUH (IIPEMUTOTUYECCKUI) TIepro bl UHTEP(DA3HI.

Matpuussiii cunre3 JIHK — perukanus. [punnuner pernmukanun JJHK: kommiemMeHTapHOCTS,
MOJTyKOHCEPBATUBHBIN CHHTE3, aHTUNapaienbHocTh. Mexanusm perunkaunu JIHK. Xpomocowmsr.
Crpoenne xpomocoMm. Temomepsl W Temomepasa. XPOMOCOMHBIH Ha0Op KJIETKHM — KapUOTHIL
JIMTITONIHBIH 1 TaIUIOUAHBIN HaOOpBI XpOMOCOM. | 'oMoormaHbBIe XpOMOCOMEI. [10710BBIE XPOMOCOMBI.

Henenne knerkn — muto3. CTaguu MHUTO3a M MPOUCXOASINME B HUX IpPOIECCHl. THIBI MHUTO3A.
Kapunokunes 1 muToKnHE3. bronorndeckoe 3Ha4eHHE MUTO3a.

Perymsanus MutoTHueckoro nukia kietku. [IporpaMmmupyemast kieTouHas Tuoesb — aronTos.

Knerounoe simpo, XpoMocombl, (GYHKUMOHAIbHAas TE€HOMHUKA. Mexanuzmol npoaughepayuu,
oughghepenyuposxu, cmapenus u cubenu kiemoxk. «Lugposasn knemxa» — buounghopmamuueckue modenu
DYHKYUOHUPOBAHUSL KNEMKU.

JdeMoHcTpanuu

Tabmumer u  cxembl: <« KW3HEHHBI UMK KIETKW», «Mwuto3», «CTpoeHHEe XpOMOCOMY,
«Pemmukanms JTHK».

O06opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIpenaparbl: « MUTO3 B KJI€TKaX KOPEIIKa JIyKay.

JlabopaTtopHas padora «/3yuyeHue XpoMOCOM Ha TOTOBBIX MUKpOIpEnapaTaxy.

JlaGopaTopHasi padora «HabmogeHne MuTo3a B KJI€TKaX KOHYMKA KOPEIIKa Jiyka (Ha TOTOBBIX
MHKpOIpenaparax)».

Tema 9. CTpoenne 1 GyHKIMH OPTAaHU3MOB

Buonorunueckoe pazHooOpasue oprann3MoB. OIHOKIETOUHBIE, KOJIOHUAIbHBIE, MHOTOKJIETOYHbIE
OpTaHHU3MBI.

OCOOEHHOCTH CTPOEHUS M KM3HEAEATEIIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrtepun, apxew,
OJTHOKJIETOYHBIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, APyrue NpoTUCThl. KolloHnaIbHbIe OpTaHU3MBI.

B3auMoCBsI3b 4acTel MHOTOKJIETOYHOrO oOpraHu3Ma. TKaHW, OpraHbl U CHCTEMBI OpPraHOB.
OpranusM Kak euHoe 1enoe. I'omeocTas.

Txanu pactenmid. TwIbl pacTHTENBbHBIX TKaHeil: oOpa3oBaTelbHasi, MOKPOBHAS, MPOBOJSIIAL,
OocHOBHasi, MexaHuueckas. OcoOEHHOCTH CTpoeHHs, (QYHKIHA M PaClOJOXKEHUS TKaHel B oOpraHax
pacTeHui.

TkaHu JKMBOTHBIX W 4YEJOBEKa. T[HWIbI KMBOTHBIX TKAHEH: SMUTENHAbHAs, COSAMHUTENbHAS,
MblIlIeyHast, HepBHas. OcoOEHHOCTH CTpOeHHUsI, HYHKIMI U PacHOJIOKEHUsS TKaHel B OpraHax >KUBOTHBIX
Y 9eJIoBeKa.

Opranbl. BereratuBHble W TeHepaTWBHbBIE OpraHbl pacTteHuid. OpraHbl U CHCTEMBI OpPIaHOB
KUBOTHBIX M yesnoBeka. DyHKIIMN OpraHOB U CHCTEM OPTaHOB.



Onopa Ttena opranusMoB. Kapkac pactenuil. CkeneTsl OZHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. Hapy>kHbIl 1 BHYTpeHHUH ckeneT. CTpoeHHEe U TUITBI COETUHEHUS KOCTE.

JBikeHre OpraHu3MOB. J[BMKEHHE OJHOKJIETOUHBIX OPTaHU3MOB: aMEOOHMIHOE, KTyTUKOBOE,
pecHUYHOE. J[BUK€HNE MHOTOKJIETOUHBIX PAaCTEHHI: TPOMU3MBI U HACTHH. J[BU)KE€HHE MHOIOKJIETOUYHBIX
JKUBOTHBIX U YelloBeKa: MblleyHas cuctema. Pedprnexc. CkeleTHbIE MBIIIIBI X padoTa.

Ilutanue opranusmos. Iloriomenue BoAbI, YIVIEKHUCIOIO Ta3a M MHUHEPAJbHBIX BEIIECTB
pactenusaMu. [lutanue >KMBOTHBIX. BHYTpHUIIONOCTHOE M BHYTpUKIETOYHOE muuieBapeHue. Ilutanue
MO3BOHOYHBIX JKMBOTHBIX. OTHENBl NHIIEBApPUTENBHOTO TpakTa. [luineBapuTenbHBIE  KENE3bl.
[TumeBapuTenpHas cucTeMa 4enoBeKa.

[bixanue opranusmoB. Jlpixanue pacteHuii. Jlpixanue >xuBOTHBIX. Jluddysus razoe dyepes
MOBEPXHOCTH KIeTKH. KokHoe npixanue. [IpixatensHas moBepXHOCTh. JKabepHoe U NErodHoe AbIXaHHE.
JpixaHne TO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKa. OBOJIOLMOHHOE YCIOXXHEHHE CTPOEHMS JETKHUX
MO3BOHOYHBIX JKMBOTHBIX. J[pIXaTenpHas cucTeMa 4eiaoBeKa. MexaHu3M BEHTWIALMHU JETKUX y NTHI U
MIICKONUTAIOMUX. Perymsiuus apixanus. JpixarenbHeie 00bEMBI.

TpaHCIIOPT BEILIECTB y OpraHU3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHHH. TpaHCIOPT BELIECTB Y
KUBOTHBIX. KpoBeHocHas cuctema u e€ opranbl. KpoBeHOCHas cCHUCTeMa MO3BOHOYHBIX KUBOTHBIX U
yenoBeka. Cepame, KpPOBEHOCHBIE cOCYAbl W KpoBb. Kpyrm KpoBooOpaimieHHs. IBOIIOIHOHHEIC
YCIIOKHEHUSI CTPOCHUS KPOBEHOCHOW CHCTEMBbI IIO3BOHOYHBIX JKMBOTHBIX. PaboTta cepaua u €
perynanus.

Brinenenne y opranusmoB. Beigenenue y pactenuil. Beinenenve y :KuBoTHbBIX. COKpaTUTEIbHBIE
Bakyonu. Oprassl BoiaeneHus. GuibTpanys, CeKpeLusi 1 00paTHOE BCaChIBaHHE KAK MEXaHU3MBI paOOTEHI
OpraHoB BelJeNeHNs. CBA3b MOJIOCTH Tela ¢ KPOBEHOCHOM M BBIACINUTENBHON CUCTEMAaMH. Brinenenue y
MO3BOHOYHBIX XKUBOTHBIX M yenoBeka. [louku. Ctpoenue u ¢pyHKunoHupoBanue Heppona. ObpasoBaHue
MOUYH Y YeJIOBEKa.

3amuTa y OpraHu3MoOB. 3allWTa y OJMHOKIETOYHBIX OpraHm3MoB. CHOpbl OakTepuil W LUCTHI
MpocTeuX. 3alluTa y MHOTOKJIETOYHBIX pacTeHuid. Kyrukyna. CpeacTBa macCUBHOM M XMMHUYECKOU
3auThl. OUTOHIUBL.

3amuTa y MHOTOKJIETOYHBIX XHUBOTHBIX. IIOKpOBBI M HMX IpPOM3BOIHBIE. 3alllUTa OPraHHU3Ma OT
Oonesneil. UMmyHHas cuctema denoBeka. KJeTOWHBIM W ryMopaibHBIH MMMYHHTET. BpoXKaEHHBIN U
npuoOpeTEHHBI  crennpuuecKuii UMMyHHUTET. Teopusi KIOHaJIbHO-CENeKTUBHOro uMMyHutera (IL
Opmux, ®. M. bepuer, C. ToneraBa). BocnanurenbHble OTBETBI OpPraHu3MoB. Poiib BpOXIEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHHH.

PasnpaxxnMocTh M perymnsmus y OpraHu3MoB. Pa3zqpakuMoCTh y OJHOKIJIETOYHBIX OpPTaHH3MOB.
Takcucsl. PaznpaxuMoCTh U peryisus y pacTeHUA. POCTOBBIE BelleCTBa U UX 3HAYCHUE.

HepBras cucrema u peduiekTopHas peryisiius y >KUBOTHBIX. HepBHas cuctema u e€ OTAENbI.
OBOJIOLMOHHOE YCIIO)KHEHUE CTPOCHUS HEPBHOM CHCTEMBI y JKMBOTHBIX. OTAENBI TOJOBHOTO MO3ra
MO03BOHOYHBIX JKUBOTHBIX. Peduiexc u pedaexTopHas ngyra. besycioBHbIE U yCIOBHBIE pedIICKCHI.

I'ymopanbHas perynanus U SHIOKpUHHAs CUCTEMa KUBOTHBIX M 4yesoBeka. JKene3sl SHIOKpUHHON
CUCTEMBI M HMX TOpMOHBI. JlelWcTBHEe TOpMOHOB. B3aMMOCBA3b HEPBHOM W 3HIOKPUHHOHW CHCTEM.
I'unoTanamo-runogpu3apHas CUCTeMa.

JdeMoHcTpanuu

IToptper: U. I1. I1aBnos.

Tabmumsr u cxembl:  «OJHOKIETOYHBIE  BOJAOPOCHI», «MHOTOKIETOYHBIE  BOJOPOCIH,
«bakrepun», «lIpocreitmue», «Opranpl IBETKOBBIX pacTeHHi», «CHCTEMBI OPraHOB ITO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKoMbIx», «Tkanm pacteHuit», «KopHEBbIE CHCTEMBI»,
«Ctpoenne ctebmsan», «CTpoeHHE JUCTOBOW IUIACTUHKM», «TKaHW >KUBOTHBIX», «CKEIET YeIOBEKay,
«IInmeBapurensHas cucremay, «KpoBeHocHas cucreMma», «JlpixatenbHas cucrema», «HepHas
cuctema», «Koxa», «Mplmeuynas cuctema», «BwlaenuTenbHas cuctemMa», «HIOKPHHHAS CHUCTEMay,
«Ctpoerne wmpimmby, «MMmmynuter», «KumednonomoctHeie», «CxemMa TUTaHHS PaCTEHHID,
«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX >XHMBOTHBIX», «CTpoeHue THApb», «CTpOoeHHEe IJaHapum,



«BHyTpeHHee cTpoeHue H0XAEBOro 4epBs», «HepBHas cucrema pwio», «HepBHas cuctema JSTyHIKH»,
«HepBHas cucrema npecMmblkaronxcsa», «HepBHas cucrema nTumy», «HepBHag —cucrema
MIIeKONUTaIOUX», «HepBHas cuctema yenoBeka», «Peduexcy.

OO6opynoBaHue: CBETOBOW MHKPOCKOIN, MHUKpONpenaparbl OJHOKIETOYHBIX OPraHu3MOB,
MHUKpOIIpenapaTsl TKaHEH, pPaKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, WITIOKOXKHX, JKHUBBIE
9K3EMIUIIPEl KOMHATHBIX DAacTeHUH, repOapuM pacTeHHH pPa3HBIX OTAEIOB, BIAXKHBIE MpenapaThl
JKUBOTHBIX, CKEJETHl IO3BOHOYHBIX, KOJUICKIMH OECHO3BOHOYHBIX >KHBOTHBIX, CKEJET 4YelOBEKa,
o0opynoBaHKe Ui JEMOHCTPALMH TOYBEHHOTO W BO3AYIIHOTO NHUTAaHUs PACTEHHWH, pacLICTUICHUS
Kpaxmana ¥ O€NKOB moj AeWcTBHEM (epMeHTOB, O0OpyAOBaHHME Uil JCMOHCTPAllMH OMNBITOB IO
U3MEPEHMIO KU3HEHHOW EMKOCTHM JETKHMX, MEXaHH3Ma JIbIXaTeJIbHBIX ABMKEHHUH, MOJAEIN TOJOBHOTO
MO3ra pa3IUYHbIX KUBOTHBIX.

JlaboparopHas padora «/3yueHue TKaHel pacTeHUI».

JlabopaTtopHasi padora «/I3yueHre TKaHeH KUBOTHBIX).

JlabopaTopHas padora «/3yueHue opraHoB LIBETKOBOT'O PACTEHUS».

Tema 10. PazMHoKXeHMe 1 pa3BUTHE OPraHU3MOB

®dopMBI  pa3MHOKECHHS OpPraHu3MOB: Oecrojioe (BKIItOYash BEreTaTMBHOE) W IOJIOBOE. Bujbl
0ecIonoro pa3MHOKEHHS: TIOYKOBAHUE, CIIOPYJISLUS, (hparMeHTalHs1, KIOHHPOBAHHUE.

IlonoBoe pasmuokenue. [lomoBele kneTku, uiau ramersl. Meito3. Craaun meiosza. [loBenenue
xpomocoM B Meito3e. Kpoccunrosep. buosoruueckuit cMpici Meiio3a U 1ojioBoro mporecca. Meios u ero
MECTO B )KM3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponsimeBoe passutHe. ['ameroreHes y kuBOTHHIX. [lomoBeie xemes3pl. OOpa3oBaHue WU
pasBUTHE MOJIOBBIX KJIeTOK. CriepMaTorenes u ooreHe3. CTpoeHHE MONIOBBIX KIETOK.

OmtooTBOpeHNE ¥ SMOPHOHATIBHOE Pa3BUTHE )KUBOTHBIX. CIIOCOOBI OTNIOJOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.

WHnuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOPHONIOrHsT — HayKa O pa3BUTHH
opram3MoB. Mopgozenesz — o0Ha u3 enasHvix npobiem smbpuonozuu. Konyenyus mopgoeernos u mooenu
mopgoeenesa. Cragun sSMOproTeHe3a )XKHUBOTHBIX (Ha mpuMepe IarymkH). Jpoonenne. Tumbl npodieHust.
Jlemepmunuposannoe u Hedepmunuposannoe opoobnenue. bracmyna, muner Onacmyn. OCoOEHHOCTH
JIpoOJIeHUsT MIIEKONIUTAIOMINX. 3apOABIIIEeBble JIMCTKH (racTpyisnus). 3akiagka OpraHoB U TKaHeH u3
3apOJBIIIEBBIX JIMCTKOB. B3anMMHOe BIHMsHHME dYacTeld pa3BHBAIOLIErOCs 3apojbliia (3MOpHOHANbHAS
WMHIYKIMA). 3akiajka IJIaHa CTPOEHHs XHBOTHOTO KaK pe3yJbTaT HEepapXU4ecKuX B3auMOJCHCTBHUIL
reHoB. BinusiHue Ha SMOpHOHANBHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKpY KArOIIEH Cpebl.

Poct n pasButne xuBoTHBIX. IlocTamMOpmoHaneHbI mepuon. IlpsimMoe u HenpsiMoe pa3BHTHE.
Pa3Butne ¢ meramopdo3zoM y 0eCrio3BOHOUHBIX M MO3BOHOYHBIX KMBOTHBIX. bHonornueckoe 3HaueHue
OpSMOTO M HENPSMOTO Pa3BUTHUS, UX PaclpOCTpaHeHHE B Hpupoje. THIbl pocTa KUBOTHBIX. DaKTOPbI
PeryJsiiuyd pocTa XKUBOTHBIX W dYenoBeka. CTaauu MOCT3MOPHOHAIBHOIO PAa3BUTHS Y JKMBOTHBIX M
yenoseka. [leprosapl oHTOreHe3a yenoBeka. CTapeHue u cMepTh Kak OMOJIOrMYeCKHEe POLECCHI.

PasmHOoxeHne u paszButue pacreHuil. ['amerodur u cnopodur. Meiio3 B KM3HEHHOM IIHKIIE
pacrenuii. OOpa3oBaHue crnop B mpouecce Melosa. ['amerorenes y pacrenuil. OmioJOTBOpEHHE W
pa3BUTHE PACTUTENBHBIX OPraHM3MOB. J[BOIHOE OIUIOAOTBOpEHHE y IIBETKOBBIX pacTeHuil. OOpa3oBaHue
Y pa3BUTHE CEMEHH.

MexaHu3MBI PETyISIIIAA OHTOTE€HE3a y PACTEHUH U AKUBOTHBIX.

JdeMoHcTpanuu

Ioptpersr: C. I'. HaBamwun, X. [llneman.

Tabmumsr m cxemsl: «BeretatmBHoe pa3MHOXeHHe», «Tumbl Oecrmojoro pa3sMHOXKEHHS,
«Pa3MHOXKEHHE XJIaMUJOMOHaAbDy, «Pa3MHOXXEHUE J3BIVIEHBDY, «Pa3sMHOXEHUE TUApb», «Meno3»,
«Xpomocombl», «l'amerorene3», «CTpoeHHE SMICKICTKH M crepMaro3ouga», «OCHOBHBIE CTaJIHH
oHTOreHe3a», «lIpsimoe u HenpsiMoe pas3BuTHE», «Pa3BUTHE MaWCKOro Kyka», «Pa3BUTHE capaHum,
«Pa3BuTne nArymkn», «JlBOWHOE OIIOAOTBOPEHHE Yy IIBETKOBBIX pacTeHHi», «CTpoeHue cemsH



OJTHOJIOJIBHBIX M JIBYJOJIBHBIX pacTeHH», «KU3HEHHBIM LIMKI MOPCKOM KamycTb», «KU3HEHHBIH LUK
Mxa», « KU3HEHHBIN [UKJI TaIOPOTHUKAY, «KU3HEHHBIN LUK COCHBI».

O06opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpenapaThl SHIEKIETOK U CIIepMaTO30MI0B, MOJIENb
«IMKJ pa3BUTHS JATYILIKIY.

JlabopaTopHas padora «/3ydyeHue cTpoeHUs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOITIpENnapaTax».

IIpakTuyeckass paGora «BpiABIEHHE TPU3HAKOB CXOJCTBA 3apOABINIEH TO3BOHOYHBIX
JKUBOTHBIX».

JlabopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIINX PACTCHUI».

Tema 11. I'eHeTHKa — HayKa 0 HACJIEACTBEHHOCTH M H3MEHYMBOCTH OPraHU3MOB

Hctopusi cTaHOBIIEHHSI M Pa3BUTHS F€HETUKU Kak Hayku. Pabotel I'. Menpgens, I'. ne ®pusa, T.
Moprana. Ponp oreuecTBeHHBIX Yu€HBIX B pa3Butum reHetuku. Pabotst H. K. Komsmosa, H. W.
Basunosa, A. H. benosepckoro, I'. 1. Kapnieuenxo, FO. A. ®ununuenko, H. B. Tumogeesa-Pecockoro.

OCHOBHBIE T'€HETHUYECKHE TOHATHS M CHMBOJIBI. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJIENIbHBIE T'EHBI,
anbTepHATUBHbIE IPU3HAKH, JOMUHAHTHBIN U PELIECCUBHBIN MPHU3HAK, TOMO3UI0Ta, T€TEPO3UTOTa, YUCTAS
nuHUS, THOpWAbI, reHoTHr, (eHotun. (OCHOBHBIE METOABl T'€HETHUKH: THOPUAOIOTHUECKHIMA,
LIUTOJIOTMYECKUM, MOJIEKYJIIPHO-T€HETUYECKU.

JdeMoHcTpanuu

Iloptpersr: I'. Mennens, I'. ne @puz, T. Mopran, H. K. Konsos, H. . Basuios, A. H.
Bbenozepckutii, I'. /1. Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodeer-Pecorckuii.

Tabnuiiel U cxeMbl: «MeToAbI TeHETUKNY, «CXeMbI CKPELTUBAHUS.

JlaGopaTopHas padora «/po3oduia Kak 00BEKT FTeHETHYECKUX UCCICOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuntoe ckpemuBanue. [lepBolii 3akoH MeHmens — 3akoH equHOOOpasusi THOPHIOB
nepBoro nokojeHus. [IpaBuno gomuHupoBaHus. BTopoil 3akoH MeHaenss — 3aKOH pacIIeIUICHUS
npu3HakoB. Llutonornueckie 0CHOBBI MOHOTHOPUIAHOTO CKpEIIMBaHMs. | MIIOTe3a YMCTOTHI TaMeT.

AHanmuzupyroniee ckpemuBaHue. I[IpomMexxyToOuHbBI XxapakTep HacinenoBaHus. PacuensieHue
MIPU3HAKOB NIPH HEMOJIHOM JOMUHUPOBAaHUM.

HurnbpunHoe ckpemmuBanue. TpeTwil 3akoH MeHens — 3aKOH HE3aBHUCHMOTO HAaCIeOBaHUS
npu3HakoB. Lluronornueckie 0CHOBBI TUTHOPUIIHOTO CKPEIIUBAHHS.

CuennieHHoe HacnenoBaHue npusHakoB. Pabotel T. Moprana. CrensieHHOe HacieJOBaHHE T'€HOB,
HapylIEHUE CLEMIIEHU MEXly TeHaMH. XpOMOCOMHasl TEOpHUS HACIENCTBEHHOCTH.

I'enetnka moma. XpPOMOCOMHBIA MEXAaHH3M ONpEACNICHUs TMoia. AYTOCOMBI U  IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHBIM M reTeporaMeTHbI MoJ. ['eHeTHdeckas CTPYKTypa ITOJIOBBIX XPOMOCOM.
HacnenoBanue mpu3HAKOB, CLETNIEHHBIX C TTOJIOM.

I'enotum kak menoctHas cucrema. [lneioTpors — MHOXECTBEHHOE JIEHCTBHE TEHa.
MHoOXeCcTBEeHHBIM amnenu3M. B3anMoaeicTBUe HeaJUleNbHBIX TI'e€HOB. KOMIIEMEHTapHOCTh. DMOHCTA3.
[Honumepusi.

I'eneTnyeckuil KOHTPOJIb Pa3BUTHS PACTEHUM, KUBOTHBIX M YEJIOBEKA, a TAKXKE (PU3HOJIOTHIECKUX
NPOLIECCOB, IMOBEAECHMS W KOTHUTHBHBIX (yHKUuH. [‘eHeTHmueckne MexaHU3MBl CUMOHMOreHesa,
MEXaHU3MBbl B3aUMOJICUCTBHS «XO3SUH — MapasuT» U «XO35IMH — MHUKpOOHOM». [ eHeTHuecKre acreKThl
KOHTPOJISI U I3MEHEHHS HAacJIeICTBEHHOW MH(OpMAIIMY B TOKOJICHHUSX KIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

IToptpetsr: I'. Menaens, T. Mopras.

Tabmumbr u cxemsl: «llepBelii u BTOpoil 3akoHBI Mennens», «Tperuit 3akoH MeHmET,
«AHamm3upylomiee ckpemmBanue», «HemomHoe gomuHupoBaHWe», «CHemIeHHOE HaClIeOBaHNE
NpU3HaKoB y JApo3odwibl», «[eHetnka mona», «Kapuotum uenosekay, «Kapuortun mpo3oduibiy,
«Kapuotun ntunen», «MHOXKECTBEHHBIN ajien3mM», «B3auMoaeicTBIE TEHOBY.

O6opynoBaHue: MoJenb JUId JEMOHCTPAllid 3aKOHOB €AMHOOOpas3wsi THOPHAOB TEPBOTO
MOKOJIEHUS] ¥ paCIICIUIeHHs MPHU3HAKOB, MOZENb I JEMOHCTPAllid 3aKoHa HE3aBHUCHMOIO



HAacJIEOBAaHNUA MPHU3HAKOB, MOJENb JUIsI JEMOHCTPALlMU CILEMJIEHHOIO HAcIeA0BaHUS IPU3HAKOB,
CBETOBOW MHKPOCKOI, MUKpomnpenapar: «Jpozodunay.

IpakTnyeckas padora «3yueHne pe3ynbTaTOB MOHOTHOPUAHOTO CKPEIIMBAHUS Y APO30(UIBI».

IMpakTnyeckas padora «3yueHne pe3yapTaToB TUTMOPUIHOTO CKPEIIMBAHUS Y JPO30(UIbI».

Tema 13. 3axoHOMEpPHOCTH H3MEHYHUBOCTH

BsaumoneiicTBue reHoTHna U cpensl mpu ¢popmupoBaHnu heHoTuna. MI3MeHYMBOCTD MPU3HAKOB.
KauecTBeHHbIE W  KONMYECTBEHHBbIE TPU3HAKU. Buabl H3MEHYMBOCTU: HEHACNIEJACTBEHHas U
HaCJIE/ICTBEHHASI.

MoandukannonHass HW3MEHYMBOCTb. Ponmb cpeapl B (OpMHpPOBaHUH MOAW(MUKAIIMOHHOM
n3MeHunBocTH. Hopma peakumu mnpusHaka. BapuannonHelld psg u BapuanuoHHas kpusas (B.
Horanncen). CoiicTBa MOAM(PUKATUOHHONH H3MEHYHBOCTH.

I'eHoTunuueckass  u3MeH4YMBOCTh.  CBOICTBa  I€HOTUNIMYECKOM  WM3MEHYMBOCTH.  Buabl
TeHOTHUITUYECKOW N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHASL.

KomOunatuBHas HM3MEHYMBOCTh. MeHO3 M TOJOBOM MpoIecCc — OCHOBAa KOMOHMHATHBHOM
W3MEHYUBOCTH. Poib KOMOWHATHBHOW W3MEHYMBOCTH B CO3[JaHUM TE€HETHYECKOTO pPa3HOOOpasus B
Mpejienax OJHOro BUa.

MyTanuoHHas U3MEHYUBOCTh. BUbl MyTaluii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBbIE. CIIOHTaHHBIE
Y MHAYLMPOBaHHBIE MyTalMH. SIepHble M LuTOIIa3MaTuyeckue MyTtanuu. CoMaTHUecKHe M TMOJIOBBIE
myTauud. llpuynHBl BO3HUKHOBEHMS MyTauuid. MyTareHsl W HUX BIHAHHE Ha OPTraHMU3MBIL.
3aKOHOMEPHOCTH MYTAllMOHHOTO TIpoliecca. 3aKOH TOMOJIOTHUECKHUX pAJOB B  HAacJeICTBEHHON
m3menunBoctd (H.U. BaBunoB). BHesnepHas n3MEeHYNBOCTh W HACIIEACTBEHHOCTb.

Onuzenemuxka U 9NULEHOMUKA, PONb  INUSCHEMUYECKUX (HAaKmopos 6 HACIe008aHuu U
UBMEHYUBOCU (DEHOMUNULECKUX NPUSHAKOS ) OP2AHUZMOE.

JdeMoHcTpanuu

Ioptpertsi: I'. ne ®pus, B. Moranucen, H. Y. Bapuios.

Tabmuuelr w  cxembl: «Bumgel  u3MeHUMBOCTH», «MoIuUKaIMOHHAS  M3MEHYHBOCTBY,
«KoMOuHaTiBHAasE W3MEHYHMBOCTH», «Melo3», «OmiogoTBopeHue», «l eHeTnueckne 3aboiieBaHUS
4yesoBeKay, «Buapl MyTanuiny.

ObopynoBaHue: XUBbIE U TepOapHbIe SK3EMIUIIPbl KOMHATHBIX PAaCTeHUH, pUcyHKH ((doTorpadun)
JKUBOTHBIX C pa3IUYHBIMH BUAAMH U3MEHYHBOCTH.

JlaGopaTopHas pabora «lccrnemoBaHue 3aKOHOMEpHOCTEH MOAN(MUKAMOHHON H3MEHYHWBOCTH.
IlocTpoeHne BapHaMOHHOTO Psiia U BapUALMOHHOMN KpUBOID».

IIpakTnyeckas padora «Myrtanun y Apo30¢uiisl (Ha TOTOBBIX MUKpOIpEnaparax).

Tema 14. I'enHeTHKa Yes0BeKa

Kapuotun denoseka. MexayHapogHas mporpaMMa HCCICJOBAHHSA T'€HOMa 4elnoBeKka. MeToabl
W3y4YeHHs] TEeHETHUKH 4YEJIOBEKAa: I'€HEaOTMUECKHH, OJM3HELOBBIH, LUTOTCHETUUYECKUH, MOMYIALHOHHO-
CTaTHUCTUYECKUM, MOJNEKYIsIpHO-TeHeTn4Yeckhil. COBpEMEHHOE ONpPENENIEHUE TEHOTHIA: TTOJTHOIT€HOMHOE
CEKBEHHPOBAaHUE, TEHOTHIIMPOBAaHHE, B TOM uHciae ¢ nomombio [II[P-ananu3a. HacnencreeHHble
3a0o0JeBaHusl 4elloBeKa. |'eHHble M XPOMOCOMHBIE Oo0Jie3HM dYenoBeka. boine3Hum ¢ HacnelIcTBEeHHOU
MIPEJIPACIIOIOKEHHOCThI0. 3HAYeHHEe MEIUIIMHCKONM TEeHEeTHKM B NPEJOTBpAIllEHUH | JICYEHUH
TeHETHUYECKNX 3a00JieBaHH YeloBeka. MequKo-TeHeTHIeCKoe KOHCYIbTUpOBaHre. CTBOJOBBIC KIICTKH.
[lonsiTHe «TeHETHYECKOTo Tpy3a». DTHYECKHE AaCIeKThl HCCIEJOBAaHWW B OOJACTH PEAAKTHPOBAHUS
TE€HOMa ¥ CTBOJIOBBIX KJIETOK.

lenetnueckrie (QakTOphl TMOBBIIEHHOW YYBCTBHTEIBHOCTH 4YeJOBEKa K (U3UYECKOMY |
XUMHYECKOMY 3arpsA3HEHHUI0 OKpYKaromei cperpl. |'eHeTnueckas MmpeapacioioKeHHOCTh YelOBeKa K
MATOJIOTHSIM.

JdeMoHcTpanuu

Tabmumber u cxemsl: «Kapwotum denmoBekay, «MeTOOsl H3YYEHUS TEHETHKU YEIIOBEKay,
«["eHeTHuecKue 3a00IeBaHNsI YETTOBEKaY.

IIpakTuyeckas padora «CocTaBieHHE U aHATN3 POJOCIOBHOW.



Tema 15. Cenexkuusi Opranu3mMoB

HomecTukanus u cenekuus. 3apokaeHue celekuuu u gomectukanuu. Yuyenue H. 1. BaBunosa o
IleHnTpax MpOUCXOXKACHUS U MHOTOOOpa3us KyJIBTYPHBIX pacTeHUi. Polib cenekiuu B CO31aHUM COPTOB
pacTeHuit u nopoj KuUBOTHBIX. CopT, MOPOJIa, IITaMM. 3aKOH TOMOJIOTMYECKHUX PSIAOB B HACIEACTBEHHOM
u3menurBoctd H. Y. BaBuiioBa, ero 3HaueHHE A5 CEIEKIIMOHHON pabOTHL

MeTobl CeNEeKIIMOHHON pa0oThl. MICKyCCTBEHHBINM OTOOP: MacCOBBINM U MHIUBUAYAJILHBIN. DTambl
KOMOWHAIIMOHHOHN cenekiuu. McmbiTaHue mnpou3BoauTeNied 1o moroMctBy. OTOOp MO TeHOTUNY C
MTOMOIIIBIO OI[CHKH ()EHOTHITA MOTOMCTBA U OTOOP TI0 TEHOTHITY ¢ TToMOIIbI0 aHanmu3a JJHK.

HckycCcTBeHHBIM MyTareHe3 Kak METO CEJICKIIMOHHOW paboThl. PajMalMOHHBIA M XUMHYECKUN
MyTareHe3 Kak HCTOYHUK MyTalMid Yy KyJbTYpPHBIX (DOpM OpraHusMoB. Mcrnosip3oBaHHE TEHOMHOTO
PEIaKTHPOBaHUS M METOJOB pekoMOMHaHTHBIX JIHK sisi monmydyeHuwss MCXOMHOTO Marepuaia s
CeIICKITUH.

[omyuenue nonumion0B. BHyTpuBHIOBasS ruOpumu3anus. biau3kopoACTBEHHOS CKpEIIMBAHUE,
win wHOpumuHT. HepoJcTBeHHOE CKpeluBaHUe, Wi ayTOpuauHr. [erepo3nc W €ro NpPUYHHEL.
Hcnonb3oBanue rereposuca B cenekuuu. OtaanéHnas rubOpuamsanus. [Ipeomonenue Oecrumomust
MEXBHUJIOBBIX THOPUAOB. JlOCTHIKEHUS CENICKIIUN PACTCHUN U JKUBOTHBIX. «3e1éHAsL PeGOIOYUsLY.

CoxpaHeHHE U U3YYCHHE T'CHETHUYECKHX PECYPCOB KYIBTYPHBIX PACTCHUU W HX JUKUX POJIUYCH
JUISL CO3JaHMsI HOBBIX COPTOB M THOPHIOB CEIBCKOXO3SIMCTBEHHBIX KYJIBTYp. M3yuenue, coxpauenue u
ynpasneHue 2eHemudecKuUMy pecypcamiul CelbCKOX03AUCMBEHHbIX U NPOMbBICIOBLIX HCUBOMHLIX 6 YeJisX
VAVHULEHUS. CYUWECTNEYIOWUX U CO30AHUSL HOBbIX HOPOO, TUHUL U KPOCCO8, 8 MOM HUCe C NPUMEHEHUEM
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIe008AHUL, NePedosblX udell U NePCNeKMUBHBIX TMEeXHOA02UIL.

JdeMoHcTpanuu

Ioptperei: H. U. Bapunos, . B. Muuypun, I'. [I. Kapneuenko, II. II. Jlykpsuenko, b. JI.
Acraypos, H. bopnoyr, J. K. benses.

Tabmurs! u cxeMbl: «L{eHTpBI IPOUCXOKACHUS 1 MHOT000pa3usl KyJIbTYPHBIX PacTEHHID», «3aKOH
TOMOJIOTUYECKHUX PSIJOB B HACIEICTBEHHOM HW3MEHUMBOCTH», «MeTonpl cenekuun», «OTnanéHHas
rubpuan3anussy», «MyTareHes3y.

JlaGopaTopHasi paGora «l3ydeHue copTOB KyNbTYpHBIX pACTCHHH U TOPOA JOMAITHHX
JKUBOTHBIX.

JlaboparopHas pabora «/3yuyeHue METOI0B CEIEKLIUN PACTCHUID.

IIpakTuuyeckas padora «[IpuBuBKa pacTeHU».

IOkckypeusi «OCHOBHBIE METOABI M JIOCTMKEHHS CEJEeKIMM PACTeHWH M JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIIMIO, TNIEMEHHYIO ()epMy, COPTOUCTIBITATENIFHBI YYaCTOK, B TEINIMYHOE XO3SHCTBO,
B J1a00OpaTOPHIO arpOyHUBEPCUTETA MIIM HAYYHOTO IIEHTPA)».

Tema 16. BHOTeXHO0JIOTUSI U CHHTeTHYEeCKAasi OMOJIOTrUsI

00B CKTbl, HCIIOJIb3YyCMBIC B 6HOT€XHOHOFI/II/I, — KICTOYHBIC W TKAHCBLIC KYJIbTYPHI,
MHUKPOOPraHu3Mbl, HX XapaKTCpHUCTHKA. Tpa,Z[I/II_II/IOHHaﬂ OHMOTEXHOJIOTHS: XJI66OH€‘I€HI/I6, IMMOJIy4YCHHUC
KHUCJIOMOJIOYHBIX MMpOAYKTOB, BHUHOJCIINC. MI/IKPOGI/IOHOFI/I‘ICCKI/Iﬁ CHHTC3. OOBEKTHI

MHUKPOOHOJIOrMYECKUX TeXHOJOrui. [Ipon3BoacTBO Oenka, aMMHOKHUCIOT U BATAMUHOB.

Coznanne TEXHOJIOTHH M HMHCTPYMEHTOB II€JIEHANpPaBICHHOTO H3MEHEHHMS W KOHCTPYHMPOBAHUS
F€HOMOB C LENbIK) IIOJYyYEHHUs OPraHU3MOB M UX KOMIIOHEHTOB, COZEPKALIUX HE BCTPEYAIOLIHMECS B
npupojie ONOCHHTETHIECKHE TTyTH.

Krnerounas urxeHepus. MeTopl KyJIbTYphI KJIETOK ¥ TKaHEH pacTeHHU M )KUBOTHBIX. KproOaHKH.
Comarudeckasi THOpUAM3aUS U COMAaTHYECKUi aMOpuorenes. Vcnonabp3oBaHUe TalUIOWOB B CEJICKIIUH
pacteHuil. [lonyuenue MOHOKIOHANbHBIX anmumen. Fcnoab306anue MOHOKIOHANbHBIX U NOJUKIAOHATIbHBIX
anmumen 6 meouyune. VIckyCCTBEHHOE OIUIOJIOTBOpeHHE. PeKOHCTpyKIUs ANIEKIETOK U KIOHUPOBAHUE
KMBOTHBIX. MeToJl TpaHCIUIaHTAlUU siep KIETOK. Texwonocuu 0300p0GIeHUsl, KYIbMUSUPOSAHUS U
MUKPOKIOHANLHO20 PAZMHOICEHUSL CENbCKOXO3AUCTNEEHHBIX KYAbMYP.



XpoMocOMHass M TeHHas HWHXeHepus. VICKyCCTBEHHBIM CHUHTE3 TI€Ha U KOHCTPYHUpPOBAHHUE
pexomoOunanTHeiXx JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHKEHHUS W TEPCHCKTUBBI
XPOMOCOMHOM ¥ TeHHOW MH)KEHEPUU. DKOJOTUICCKHIE U 3THYCCKHE TPOOJIEMbI TCHHON HHKEHEPHUH.

Menunuackue OuotexHonoruu. I[loctreHomHas 1udpoBas wmenuiuHa. [1IP-muarHocTuka.
MeTab0I0MHBII aHaNK3, TEHOLEHTPUUECKUI aHallM3 MPOTeoMa YeJIOBeKa JJIsi OLIEHKH COCTOSHHS €ro
3M0pOBhs. Mcnonb30BaHME CTBOJOBBIX KJIETOK. TapretHas Tepanus paka. 3D-Ououmkenepus s
pa3paboTku (PyHAaMEHTAILHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH, CO3/IaHWs KOMILUICKCHBIX TKaHEH
COUCTAHHEM TEXHOJIOTUH TPEXMEPHOro OWONpUHTUHTA W cKaddonguHra s pemeHus 3aaady
MEPCOHATTU3UPOBAHHON METUIIUHEI.

Co3naHne BEKTOPHBIX BakIMH C [ENbI0 00€CleYeHHs KOMOWHHUPOBAHHOW 3allUTBl  OT
Bo30ynuteneit OPBU, ycraHoBieHHEe MONEKYISPHBIX MeXaHM3MOB (¢yHkuuonuposanusi PHK-
COJepKalINX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHbIC 3a00IeBaHUs YeOBEKa U JKUBOTHBIX.

JdeMoHcTpanuu

Tabmuiel 1 cxembl: «VICronp30BaHWE MHUKPOOPTaHW3MOB B IPOMBINIJICHHOM TPOHM3BOJICTBEY,
«Knerounas umxeHepus», «['eHHass HHXEHEPUD».

JlaGopaTopHas padoTa «/3yueHue 00beKTOB OMOTEXHOJIOTHUIY.

IIpakTuyeckas padora «l[lomydeHre MOTOYHOKUCIBIX POIYKTOBY.

Ikckypeusi «bHOTEXHONOTHS — BaKHEHIIas IPOU3BOAUTENBHAS CHUJIa COBPEMEHHOCTH (HA
OMOTEXHOJIOTUIECKOE POU3BOICTBO).

11 KJIACC

Tema 1.3aposkaeHue U pa3BUTHE 3BOJIOIUOHHBIX NPeACTABICHHI B 0M0J10THHI

OomroronHas teopus Y. [lapBuna. [lpeAmnochiikd BO3HMKHOBEHHUS AapBuHH3MA. JKu3Hb U
Hay4Has JesrenbHocTh Y. JlapBuHa.

JBwxkyniue cwisl 3Boionuu BuaoB 1o Y. JlapBuHY (BBICOKasi MHTCHCUBHOCTh Pa3MHOXKEHHS
OpPraHU3MOB, HAcJCICTBEHHass H3MEHYMBOCTh, OoppOa 3a CyIIECTBOBAHHE, CCTECTBEHHBIH U
HCKYCCTBEHHEIH 0TOOD).

Odopmnenne cuareTndeckoil teopuu sBomonuu (CTD). HelitpanbHas Teopusi 3BOJIIOLUH.
CoBpeMeHHasi 3BONIOLMOHHAs Owosorusa. 3HAauYeHHE JBOJIOLNMOHHON Teopun B (HOpMUPOBaHUHU
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA.

JdeMoHcTpanuu

Iloptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Krosbe, Y. lapsun, C.
C. YerBepukos, 1. U. HImansraysen, x. Xonnelin, . K. benses.

Tabmuier u cxemsl: «CucteMa xuBoii npupoas! (o K. JImaHE)», «JlecTHUIA KUBBIX CYIIECTB
(o Jlamapky)», «Mexanu3zM (GpOpMHpPOBAHHS MMPUCTIOCOONICHNH y PACTEHUN U )KUBOTHBIX (TI0 Jlamapky)»,
«Kapra-cxema mapmpyra nyremectsuss Y. lapeunay, «Haxonku Y. JlapBuna», «DopMbl 60pbOBI 3a
cymectBoBanue», «llopoapl romybei», «Muoroobpasue KyiabTypHBIX (opMm KamycTbl», «llopomsl
JOMAIITHUX >KUBOTHBIX», «CxeMa oOpa3oBaHusi HOBbIX BuaOB (1o Y. JapBuny)», «Cxema COOTHOLICHUS
JBIDKYIUX CHJI 9BOJIOLUI», «OCHOBHBIE MOJIOKEHHUSI CHHTETHUECKONH TEOPUH IBOJTIOLIMN.

Tema 2. MUKPO3BOIIOLMA U €é pe3yJibTaThl

Ilonmynsiumst  kak dneMeHTapHas eauHUNa dSBomolHd. COBpPEMEHHBIE METOJBl  OLIEHKH
TeHETUYECKOr0 pa3HooOpa3us M CTPYKTYphl momymauuil. M3meneHue reHodoHIA MOMyNSLIUHA Kak
3JIEMEHTaPHOE IBOJIIOLMOHHOE sIBICHHE. 3aKOH reHeTHdeckoro pasHoBecus k. Xapau, B. BaiinOepra.

OnemeHTapHble  (akTopel  (ABWXKYIIME  CHJIBI)  3BOJMIONMHM. MyTalMOHHBIA  TpoLecc.
KomOunatuBHas wu3MmeH4YHMBOCTh. Jlpelid TeHOB — ciydaliHble HEHANpaBJICHHbIE H3MEHEHHS YacTOT
ajiened B nomyysanusax. Oddekr ocHoBarens. Idpgexm  OymuLiounoeo eopiviuika. Crudicenue
2eHemu4ecKo2o pasHooopasusn: npuyunel u cieocmeus. Ilposenenue s¢pgpexma opeiigpa 2enos 6 borvLUIUX
u mareix nonyasyusx. Mwurpanuu. HW3onsims momynsiuii: reorpaduveckas (TpocTpaHCTBEHHas),
Ouomornyeckas (penpoayKTHBHAS).



EcrectBenHbIli 0TOOp — HampaBisitomuid ¢akTop 3Bomonud. POpMBI €CTECTBEHHOIO 0TOOpA:
JOBIDKYIIUHA, CTaOMIM3UPYIOUIMK, pa3phiBatomuid (qu3pynTuBHbIi). [lonoBoit or6op. Bo3HukHOBEHHE U
3BOJIIOLINA COLMATIBHOTO OBEEHUS )KUBOTHBIX.

[TpucnocoOIeHHOCTh  OPraHM3MOB ~ KaKk  pe3ylbTaT  MHKPOIBOMIONMH.  BO3HMKHOBeHHE
NPUCTIOCOONIEHUH Yy OpraHu3MoB. Apomopdo3sl ¥ uauoaganTauuu. lIpumepsl MpHCHIOCOONEHHH Y
OpraHU3MOB: MOpQOIOTHIecKue, ¢uznonorunyeckue, OMOXUMHYECKHE, MOBE/ICHYECKHE.
OTHOCHUTENBEHOCTH MPUCIIOCOOTEHHOCTH OPTaHU3MOB.

Bug, ero xpurepuu u cTpykTypa. BumoobpasoBanue kak pe3yiabTaT MUKPOIBOIIOIMHU. M30msmms —
KIoueBoi  Qakrtop BuaooOpazoBanus. IlyTm u cmocoObl BUmOOOpa3oBaHUs: aUIONATPHUYECKOE
(reorpadmueckoe),  cuMOarpuyeckoe  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TONUILIOMIH3ALuS,
ruOpuau3anys). JAmuTenbHOCTh 3BONOIUOHHBIX POIIECCOB.

Mexanu3mbl GopMUpOBaHUS OMOJIOTHYECKOTO pa3HOOOpasusl.

Poub 3BONMOLIMOHHON OMoOJOTHK B pa3paboTKe HAYYHBIX METOJOB COXpaHEHUS] OMOPa3HOOOpasusl.
MUKpO3BOMIOLUS U KOIBOJIOIHMS Mapa3sUuTOB U UX X035eB. MexaHu3Mbl (JOPMHUPOBAHMS YCTOWYUBOCTH K
aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdeMoHcTpanuu

Ioptpetsi: C. C. UerBepukos, 3. Maiip.

Tabnuiel 1 cxembl: «MyTalmoHHasI U3MEHUMBOCTEY, «[lomynsnuonnas cTpykrypa Buaay, «Cxema
nposiBJIcHUs 3aKoHa Xapau—BannOepra», «JIBHKyIIHUE CHIIBI SBOJIOLUNY, «DKOJIOTHYCCKAs WU3OJIALUS
MOMYJISALIUN ceBaHCKOM (openuy», «I'eorpaduyeckas H30JSAIKS JINCTBEHHUIIBI CHOUPCKON U JTMCTBEHHUIIBI
naypckoit», «llomynsnuoHHBIE BOJHBI YHCIEHHOCTH XHUIIHUKOB WU KepTB», «Cxema neicTBus
€CTECTBEHHOro 0TOopa», «®Popmbl OOpbOBI 3a cymecTBoBaHHME», «VHOYCTpHANBHBIA MEIaHU3MY,
«Kusble uckomaemslie», «IlokpoBuTenbCTBEHHAsT OKpacka >KMBOTHBIX», «llpemynpexnaromas okpacka
KUBOTHBIX»,  «®Pusnonorndeckne  azantauum»,  «lIpucrnocobieHHOCTs  OpraHM3MoB €€
OTHOCHUTENBHOCTEY, «Kpurepun Buma», «Buabl-nBoitHukm», «CTpykTypa Buaa B mpupozae», «CrnocoObt
BUmooOpa3zoBanusy, «l'eorpaduueckoe BumooOpasoBaHHE TPEX BHIOB JAHIBILIEH», «DKOIOTHYECKOE
BHJI000pa3oBaHNe BUIOB CHHUID, «[lomumionnbl pacrennity, «KamycTHO-penedHbIi THOPUITY.

OGopynoBaHue: TepObapuyl pacTeHWH, KOJUIGKIIMM HACEKOMBIX, dydeda MTHI[ W 3Beped C
nprUMepaMH Pa3IMYHbIX MPHUCIIOCOOJICHUH, dydesa NTHIL M 3Bepel pasHbIX BHJIOB, repOaphH pacTeHUH
ONMU3KMX BUAOB, 00Pa30BaBIINXCA PA3TMYHBIMHU CIIOCOOAMH.

JlaGopaTopHas paGoTa «BrIsSBIeHNE U3MEHYUBOCTH Yy 0COOEH OHOTO BUAAY.

JlagopaTopHass  padora  «lIpucnocobneHuwst  OpraHM3MOB W WX  OTHOCHTEIIbHAs
1eJ1ecO00Pa3HOCThY.

JlaGopaTopHast padora «CpaBHEHHE BUIOB 110 MOPHOIOTHIECKOMY KPUTEPHUION.

Tema 3. Makpo3Bo/iIouus U eé pe3yJbTaThl

Metoapl wu3ydeHus MakposBomouud. IlaseoHTonorndeckne MeETOAbl H3YUYEHHS 3BOJIIOLIUU.
IlepexonHbie GOpMBI U PUIOTCHETHYECKHE PAIBI OPTaHU3MOB.

Buoreorpaduueckue mMeronpl u3ydeHus: 3omound. CpaBHeHue ¢uiopsl U GayHbl MaTEpPUKOB H
ocTpoBoB. buoreorpaduueckne obnactu 3emiin. BUap-5HAEMUKN U PETUKTEI.

OMOpHOJIOTHYEeCKHE W CPaBHHUTEILHO-MOP(OIOTHYECKHE METOABl W3Yy4YEHHs  IBOJIOILUH.
I'eHeTndeckne MeXaHU3MBl D3BOJNIOIMM OHTOT€HE3a W TOSBJICHHUA O3BOJIOIMOHHBIX  HOBIIECTB.
I'oMosiornyHbleE W aHAJOTHYHBIE OpraHbl. PyAuMeHTapHbIE OpraHbl W aTaBU3MBL. MONEKYISpHO-
TeHeTHYeCKHe, ONOXUMUYECKHE ¥ MAaTEMaTHIECKHE METOIbI U3yUeHHs IBOJIONNHU. | OMOJIOTHYHBIE TE€HBI.
CoBpeMeHHbIE METOJIbI TOCTPOCHUS (PUIOTEHETHIECKUX JICPEBBEB.

XPpOMOCOMHBIE MyTaIlMX M IBOJIOLINS TEHOMOB.

OO01ue 3aKkOHOMEpPHOCTH (MpaBuia) 3BoOJIOLUUHU. [Ipunyun cmenvt Gynxyui. HeoOpatuMocThb
3BONIIONNY. AanTUBHAs paanaiusi. HepaBHOMEPHOCTh TEMITOB 3BOITIOIHH.

JdeMoHcTpanuu

Ioptpetsr: K. M. bap, A. O. KoBanesckuii, . Mromiep, 3. ['exkenb.



Tabnuue! u cxembl: «OUIOTCHETHYECKUH PSII JIOIAANY, KAPXEONTEPUKCY, «3BEPO3YObIE SIIEPHI»,
«Creronedans», «Puanoputs», «CeMeHHbIE MANOPOTHUKW», «bHoreorpaduueckue 30HBI 3eMIIH»,
«peiidp xoHTHHEHTOB», «PenmukThl», «HauanpHble cTagnyd SMOPHUOHAIBHOTO Pa3BUTHS IO3BOHOYHBIX
JKUBOTHBIX», «["'OMOJOTHYHBIE U aHAJIOTHYHBIE OpPTraHbl», «PynIUMEHTB», «ATaBU3MBDY, «XPOMOCOMHBIE
HaOOpBl 4YeJoBeKa M IMIMMIIaH3e», «lJ1aBHBIE HampaBlieHHS 3BOJIONHMNY, «OOIHe 3aKOHOMEPHOCTH
3BOJIIOLIUNY.

OO6opynoBaHue: KOJJIEKIHUH, TepOaphy, MYJSDKH HCKOMAaeMBIX OCTaTKOB OPraHU3MOB, MYJSDKU
TOMOJIOTHYHBIX, aHAJIOTUYHBIX, PYAUMEHTapHBIX OPraHOB U aTaBU3MOB, KOJUIEKIIMH HACEKOMBIX.

Tema 4. IIpoucxokaeHue H pa3BUTHE KU3HU HA 3emJie

Hayunble rumore3sl IpoOUCXOXKICHUS KU3HU Ha 3emie. AOHoreHe3 W maHcnepmus. JloHaydHble
MpEACTaBICHUS O 3apOXKICHUH KU3HH (KpeaunoHu3M). [ umoTe3a MOCTOSHHOTO CaMO3apOXKICHHS KU3HU
u e€ omnposepxkenue onbsitamMu . Pemm, JI. Cnamnmanmanwm, JI. Ilactepa. IlpoucxoxneHue Xu3HH U
acTpOoOHOIIOT L.

OcHOBHBIE 3Tamnbl HEOpraHW4eckoid »sBomonuu. llmaHerapHas (reonoruveckas) 3BOJIOLUSL.
Xumuueckasi SBOMONUs. AOUOTEHHBIM CHHTE3 OpraHUYecKUX BellecTB M3 Heopranumueckux. Ombir C.
Munepa u I'. FOpu. O6pa3oBanue moaumMepoB U3 MoHoMmepoB. KoanepBarnas runore3a A. M. OnapuHa,
TUIOTe3a epBUYHOTO OynboHa Jx. Xonneitna, renerudeckas runoresa I'. Mémnepa. Pu6o3umsl (T. Uek)
u runote3a «mupa PHK» V. I'mnbepra. ®opmupoBanne MeMOpaH v BOSHUKHOBEHHUE MTPOTOKIICTKH.

Hctopus 3emnu u metoasl e€ uzyuyenus. Mckomaemple oprannyeckue octaTku. ['eoxpoHoiorus u
e€ Metoapl. OTHOCHTENBHAS M aOCONMIOTHAS TEOXPOHONOTHS. [ eoXpoHOJIOrHYecKas IIKana: 30HbI, 3PHI,
NEePUOBI, STOXH.

HavaneHele 5Tansl opraHndeckoi 3Bomronyd. IlogBneHne 1 3BOIIONUS EPBBIX KIETOK. JBOJIOLHAS
MeTabonu3Ma. BosHUKHOBeHHE NepBbIX 3KocucTeM. COBpEMEHHbIE MUKPOOHbBIE OMOIUIEHKM KaK aHaJor
nepBbIX Ha 3emiie coobmecTB. CTpomMatonuTsl. [IpokaproTh! ¥ 3yKapHOTHI.

[Ipoucxoxmenue dykapuoT (cuMmOmoreHe3). OBOIIOIMOHHOE TMPOWCXOXKACHHE BHPYCOB.
[TponcxoxIeHrne MHOTOKJIETOUHBIX OPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX T'PYIMIl MHOTOKJIETOYHBIX
OpPraHU3MOB.

OCHOBHBIE JTambl SBOJIONUHN BHICHINX pacTeHHiH. OcHOBHBIE apoMop(do3bl pacTeHHd. Bvixon
pacrenuil Ha cyury. [losBineHne CrIOpOBBIX pacTeHUH W 3aBoeBaHME MU Cylnd. CeMeHHbIE PacTeHHS.
[TponcxoxeHne BETKOBBIX PACTCHUH.

OCHOBHBIE 3Tambl 3BOJIIOLUUH XUBOTHOTO Mupa. OcHOBHBIE apoMop(o3bl KMBOTHBEIX. Benzackas
¢ayna. KemOpuiickuii B3pbIB — HOSIBJIEHUE COBPEMEHHBIX TUIIOB. IlepBbie XOpAOBbIE )KUBOTHBIC. JKU3HB B
BOojie. OBOJNIOIMSA TO3BOHOUYHBIX. llpomcxoxkaenne ampubuit u pentwnuii. [lpoumcxoxaenue
miekonuraromux W nrun. [lpuamun xmoueBoro apomopgosza. OcBoeHne O€CHO3BOHOYHBIMU U
MO3BOHOYHBIMH ’KMBOTHBIMH CYIIIH.

Pa3Butre xHM3HM Ha 3emie MO 3paM M NEpUOJAM: apXed, MPOTEPO30H, Maneo30l, ME3030W,
KaifHo30#. OOmIas XapakTepucTHKa KIMMaTa W TIeoJOrHmdeckux mnpoiuecco. llosBieHne u pacuseT
XapaKTepHBIX OPTaHU3MOB. YTIIe00pa30BaHuUe: €ro YCIOBHS U BIMSHUE HA Ta30BBIH cOCTAaB aTMOCHEpHI.

MaccoBble BBIMUPaHHSI — 3KOJOTMYECKHE KPU3UCH MPouuIoro. IIpuunHbI U CIeCTBUS MacCOBBIX
BeiMUpaHuii. COBpEeMEHHBIH DSKOJIOTUYECKUH KpU3UC, ero ocobeHHocTH. [Ipobnema coxpaHeHUs
6nopasHoobOpa3us Ha 3emie.

CoBpeMeHHasi CHCTEMa OpPraHWYeckoro Mupa. [IpUHIMIBI KiIacCU(PHUKAIMU OpPTaHU3MOB.
OCHOBHBIE CHCTEMaTHYECKUE TPYIIIHI OPTaHU3MOB.

JdeMoHcTpanuu

IToptperer: @. Pemu, JI. Crnammanmanm, JI. Ilacrep, . WM. MeunukoB, A. WU. Omnapun, JIx.
Xonueitn, I'. Mémrep, C. Munep, I'. FOpn.

Tabmumer u cxembl: «Cxema ombita @. Pegm», «Cxema ompita JI. Ilactepa mo w3ydeHUIo
caMo3apoKIeHUs KU3HM», «Cxema onbita C. Muiiepa, I'. KOpn», «9Tarbl HEOpraHMIECKOH IBOTIOITUNY,
«l"eoxpoHonoruueckas mkana», «HadanpHble 3Tambl OpraHMYECKON IBOIIOIUI», «CxeMa 0Opa3oBaHUs
JyKapuoT IMyTéM cuMmOmoreHesa», «Crcrema >KHBOW TpHpoAbD», «CTpoeHHe BUpYCca», «ApoMOpQo3bI



pactenuit», «PunnopuTh», «OAHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUYHBIE BOAOPOCIN», «MXm»,
«Tanmopotaukm», «l'onocemeHHble pacTeHMsD», «OpraHel IBETKOBBIX pacTeHHI», «Cxema pa3BUTHS
JKUBOTHOTO MHpa», «ApoMopdo3bl XKUBOTHBIX», «lIpocreiimue», «Kumeunomonoctheie», «llmockue
yepBu», «YUnenucronorue»,  «PviOb»,  «3eMHOBOmHBIe»,  «IIpecMbikarommecs»,  «lITHub,
«Muekonuraromue», «Pa3putue KuU3HU B apXeUCKOU 3pe», «Pa3BUTHE KU3HU B IIPOTEPO3OUCKOU IpeEy,
«Pa3BuTHE KU3HU B MAJICO30UCKOU 3per», «Pa3BUTHE KM3HU B ME3030MCKOU 3pe», «Pa3BuTHe XU3HU B
KaiiHO301cKOH 3pey, «CoBpeMEHHAst CUCTEMA OPTraHUYECKOTO MUPAY.

ObopynoBanue: repbapuy pacTeHHH pa3IMYHBIX OTAEIOB, KOJUICKIIMA HACEKOMBIX, BIIa)KHbIC
mpenaparsl >KMBOTHBIX, PaKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM WIJIOKOKUX, CKEJEeTHl IO3BOHOYHBIX
JKUBOTHBIX, 4Yyuyela MTHUI[ U 3BEpeH, KOIJEKIUH OKaMEHEJIOCTEeH, IMOJNE3HBIX HCKOMAeMbIX, MYJIDKU
OpraHMYECKUX OCTaTKOB OPraHU3MOB.

Bupryanbnas gadopatopnas padora «MogaenupoBanue onelToB Musuepa—tOpu no uzyuenuro
aOMOTeHHOTO CHHTE3a OPraHMYECKUX COCTUHEHUH B IepBUUHON aTMocdepe».

JlabopaTopHas padora «/3yueHue 1 onMcaHnue UCKOMAaeMbIX OCTAaTKOB JJPEBHUX OPTaHU3MOBY.

IpakTnyeckas padora «3yueHne ocoOeHHOCTEH CTPOCHHS PACTECHUIN pa3HBIX OTACIIOBY.

IpakTnyeckas padora «3yueHne ocoOEHHOCTEH CTPOCHHUS TTO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpouncxoskaeHue 4ejJI0BeKa — AHTPOINOreHe3

Paznens! 1 3a1aun aHTPONONIOTHUH. MeTOoAbI aHTPOIIOJIOTHH.

CraHoBIIEHHME TIPEACTABICHUM O MPOUCXOXKIEHUH UeJIOBEeKa. PemuruosHsle BO33pEHUs.
CoBpeMeHHbIe HayUHbIE TEOPHH.

CXOICTBO YENOBEKAa C JKUBOTHBIMH. CHCTEMaTHYECKOE IOJOXKEHHE uenoBeka. CBHIETENbCTBA
CXOJZICTBA YeJIOBEKA C >KUBOTHBIMH: CPaBHUTENIbHO-MOpP(dosoruueckue, smMmopronornieckue, Gu3noaoro-
Ouoxummuueckue, mnopefaeHdeckue. OTIUYUS YEJIOBEKa OT XHUBOTHBIX. IIpSAMOXOXIEHHE M KOMIUIEKC
CBA3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta M BTOPO CUTHAJIBHOM CHCTEMBI.

JBwxymme cwiabl ((hakTOpbl) aHTPOIIOTeHe3a: OWOoJorHYecKre, conuanbHble. COOTHOIICHHE
OMOJIOTMYECKUX U COLMANBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTauM aHTpornoreHe3a. PaHHue denoBekooOpasHble 00€3bSHBI (TPOKOHCYINEBI) W
paHHUE MOHTUIB! — O0IIKE MPEIKH YeTI0BEKOOOpa3HbIX 00€3bsIH U JIIOACH. ABCTPAIIONUTEKH — ABYHOTHE
npeaku jarogeil. YenoBek yMmenblil, nmepBble W3rOTOBICHUS OpPyIud Tpyda. UenoBek MpsSMOXOASAIIMN U
MEepBBIA  BBIXOJ Jofed 3a mpenensl Adpuku. YenoBek TreinenbOeprckuii — oOMMA  MpemoK
HEaH/IEePTAIBCKOTO YEJIOBEKa M 4YeNIOBEKa pPasyMHOro. YernoBek HEAHIEPTANbCKMM Kak BHI JIIOJCH
XOJIOHOTO KiIuMaTa. YenoBeKk pa3yMHBIH COBPEMEHHOTO THIA, JEHUCOBCKHM YENIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npezaenamu Adpuxu. IlaneoreneTrka u najneoreHOMHKa.

OBOJIIOLMSL  COBPEMEHHOTO 4YenoBeka. EcTecTBeHHBIH O0TOOp B MOMyNALMSX —YeJIOBEKa.
MyTranuonHsli npouecc u noaumopdusm. [lomynsuuonnsie BonHbl, apeiid reHoB, MUrpauus u «3¢p et
OCHOBATEJIS» B MOMYJISILMAX COBPEMEHHOIO YEJIOBEKA.

Yenoseueckue pacel. [lonarue o pace. bonbiune pacel: eBponeonanas (eBpasuiickas), aBcTpao-
HEerpouiHas (SKBaTOpHAJlbHAs), MOHIOJIOMIHAs (A3MaTCKO-aMepuKaHCKas). BpeMs m myTu pacceneHus
yelloBeKa M0 IulaHeTe. EQWMHCTBO dyenoBedeckHx pac. HaydHas HecoCTOSITENBHOCTh pacHu3Ma.
[IpucrocoOIeHHOCTh YeIOBeKa K Pa3HBIM YCJIOBUSM OKpYyKarwolled cpeipl. BiusHue reorpaduueckoit
cpelibl U Apeiida reHoB Ha MOP(OJIOTHI0 ¥ (DU3HOJIOTHIO YEJIOBEKa.

MexaucuUIUTMHAPHBIE METOIBI B (PU3MUECKON (OMOIOTHYECKO) aHTPOTIONOTHH. DBOJIOIIMOHHAS
AQHTPOTIOJIOTHSI W TAJCOAHTPOIOJOTHS YEIOBEYECKUX TMOMYJISIHiA. buoconuanbHble HUCCIEI0BaHUS
MIPUPOJIBI YenloBeKa. McciemoBanre KOBOIIOUN ONOIOTHIECKOTO M COITMAIHOTO B YETIOBEKE.

JdeMoHcTpanuu

Iloptpersr: Y. JdapsuH, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmmie! 1 cxeMbl: «MeToabl aHTPOTIOIOTHIY, «I 0JTOBHOW MO3T YeloBeKay, «HemoBekooOpasHbIe
00e3bstHB, «CKelleT YeloBeKa M CKeNeT IuMMaH3e», «PyanMeHTH UM aTaBU3MBD), «/IBMOKYIIHE CHIIBI
aHTPOTIOTeHE3a», «DBOJIOIMOHHOE IPEBO YEIOBEKA», «ABCTPATONUTEK», «HenoBek ymenblit», «HeaoBek



MPSIMOXOIAINNY, «JleHncoBckuil yenosek» «Heannepranbpip, «KpomanboHLED, «lIpeaku dyemoBekay,
«OTarnbl 3BONIIONMH YeT0BeKay, «Packl uenoBekay.

OO6opynoBanue: MyJSDKH OKaMEHEJIOCTeH, MpeMeTOB MaTepHalbHON KyJIbTyphl NPEAKOB
4enoBeka, penponaykiuu (dortorpaduu) KapTUH ¢ MHUQPOJOTHYSCKUMU U OUOJICHCKUMH CHOXKETaMU
MPOUCXOXKJICHHUS YeJoBeKa, (oTorpaduu HAXOMOK HMCKOMAEMBIX OCTaTKOB YEJIOBEKa, CKENET 4YeJOBEeKa,
MOJIeIb Yeperna 4esloBeKa M Yeperna IIMMIIaH3e, MOJEIb KUCTH YeJOoBeKa M KUCTH IIMMIIaH3€, MOJIETHU
TOpCa MPEAKOB YEIIOBEKA.

JlaGopaTopuasi padora «lI3ydenne ocoOEHHOCTEH CTPOCHHUS CKeleTa YeNOBEeKa, CBS3aHHBIX C
MPSIMOXO0XKICHUEM.

IIpakTHyeckast padora «lI3yueHne SKOJIOTHYECKUX aAaNTalliil YEITOBEKay.

Tema 6. Jxojiorusi — Hayka 0 B3aMMOOTHOLIECHHMSIX OPraHHU3MOB M HaJAOPTraHM3MEHHBIX
CHCTEM C OKpY:Kaloulei cpeaoi

3apoxeHue 1 pa3BuTue dKojoruu B Tpyaax A. ['ymOonbara, K. ®@. Pynwe, H. A. Cesepruiosa, O.
I'exkens, A. Tencnu, B. H. CykauéBa. Pasmensl u 3amaunm sxonoruu. CBsI3b 3KOJOTHH C JPYTUMU
HayKaMH.

Mertonet skonoruu. [loneBble HaOmoOgeHHS. OKCHEPUMEHTHl B OKOJOTHH: MPUPOAHBIE H
naboparopHbsie. MozenupoBaHHEe B OSKOJOTHH. MOHHUTOPHHT OKpYXAlOIIEH Cpeabl: JIOKaIbHBIM,
PETHOHANILHBIN U TI100aJIbHBIMN.

3HaueHHe HSKOJOTUYECKUX 3HAHMW JJI 4esoBeKa. DKOJOTHYECKOE MHPOBO33pEHHE KaK OCHOBA
CBsi3el dyenoBedecTBa C Mpupoaod. DopMHUpOBaHHE HKOJOTHUECKON KYJIbTYpPhl W 3KOJOTMYECKOU
TPaMOTHOCTH HACEJIEHUSI.

JdeMoHcTpanuu

[optpetsr: A. I'ymb6ompar, K. @. Pynee, H. A. Ceepuos, O. ['exkens, A. Tencnu, B. H. Cykaués.

Tabmumer uw cxembl: «Pasgensl skomormm», «Metompl 3KoJorum», «CxemMa MOHWUTOPHHTA
OKPY’KaroILEeH Cpeabl».

JlaGopaTopHas padota «/3yueHue MeTOI0B IKOJIOTHIESCKHUX HCCIIECTOBAHMI.

Tema 7. OpranusmMsbl 1 cpesa 00UTAHUSA

Okonoruueckue (aKTOpsl U 3aKOHOMEPHOCTH uX nedctBusa. Kiaccugukanms 3KOIOrHYecKux
¢dakTopoB: abuoTmyeckue, OHOTHYECKHE, aHTponoreHHsle. OOImMEe 3aKOHOMEPHOCTU JAEHCTBHA
skonornyeckux (akropos. Ilpasuno mmuumyma (K. IHopenrens, 0. Jlubux). TonepaHTHOCTS.
OBpHOMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

Abuotnyeckue ¢aktopsl. CBeT Kak 3KoJormdeckuil Qaxrop. JlefcTBHE pa3HBIX YYacCTKOB
COJIHEYHOTO CIIEKTpa Ha OpPraHU3MBbl. DKOJIOTHYECKUE TPYMIBI PACTEHUI M dKUBOTHBIX MO OTHOLIEHUIO K
cBeTy. CurnanpHas poiib cBeTa. POTONEPHOIU3M.

Temmepatypa Kak o5Kojorudeckuid akrop. J[eiictBue TemmepaTypsl Ha  OpraHU3MBI.
IoMkmI0TEpMHBIE 1 TOMOHOTEPMHBIE OPTaHU3MBlL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.

BrnaxxHocts Kak 3konornueckuii ¢akrop. Ilpucrnocobnenns pacteHHi K MOJAEPKAHUIO BOAHOTO
Oananca. Knaccudukanus pacteHnii o oTHOWEHHMIO K Boze. [IprcnocobieHust >KUBOTHBIX K U3MEHEHHIO
BOJHOTO peXHUMA.

Cpenpl 0O0HWTaHHS OpPraHMU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, I[IOYBEHHAs, TJIyOMHHas
TIOJITIOYBEHHAsI, BHyTpHOpraHu3MeHHas. Ou3nko-xuMuieckue 0cOOEHHOCTH Cpei OOUTaHUsT OPTaHU3MOB.
IIpucmoco0enns OpraHn3MOB K KU3HHU B Pa3HBIX CpEIax.

buonornueckue putmel. BHemnme u BHyTpeHHHE puTMBL. CyTOYHBIE W TOAWYHBIE PHUTMBI.
IIprcroco0IeHHOCTh OPraHN3MOB K CE30HHBIM M3MEHEHHUSIM YCIOBUMN KU3HH.

JKuznennsie popmel oprann3MoB. [loHsTHE 0 kU3HEHHOH (opme. KnuzHeHHbIE POPMBI pACTEHUI:
JIepeBbs, KYCTapHHUKU, KYCTApPHWUYKW, MHOTOJIETHHE TpPaBbl, OJHOJIETHHE TpaBbl. JKuW3HEHHBIE (HOPMBI
’KHBOTHBIX: THAPOOHOHTEI, TeOOMOHTHI, a9p00HOHTHI. OCOOEHHOCTH CTPOCHHUS 1 00pa3a )KHU3HH.

buoTtnueckue ¢akropel. Buiasl OHMOTHYECKHX B3aUMOJCHCTBHIA: KOHKYPEHIIUS, XHUIIIHUYECTBO,
cum6bmno3 u ero Qopmel. [lapazuTusm, Koomepanus, MyTyalu3M, KOMMeEHcCanu3M (KBapTHPAHTCTBO,
HaxJieOHn4yecTBO). Herpoduueckue B3ammoneicTBus (Tommyeckue, ¢Gopudeckue, Ghadpuieckue).



3HavyeHne OMOTUYECKUX B3aMMOJCHCTBHUI A CYLIECTBOBAHUS OPraHU3MOB B cpeae oOuTanus. [IpuHiun
KOHKYPEHTHOT'O HCKIFOUCHHSI.

JdeMoHcTpanuu

Tabmuuel u cxembl: «DKonoruueckue pakrops», «CBETOBOH CIIEKTP», «IKOJIOTHYECKHE TPYIIIBI
JKUBOTHBIX TI0 OTHOLICHHUIO K CBETY», «TeIIOKpOBHBIC >KUBOTHBIE», «XOJOIHOKPOBHBIE >KUBOTHBICY,
«®Du3nonornyeckue afanTalud >KUBOTHBIX», «Cpeapl oOWTaHHsI Opranu3MoBy», «buomormueckue
puTMBD», <«OKu3HeHHble GoOpMBI pacTeHHiD», <«OKu3HeHHBIE (OPMBI JKHBOTHBIX», «DKOCHUCTEMA
HIMPOKOJIMCTBEHHOTO Jieca», «JKOCHCTEMa XBOWHOTO Jeca», «llemum mnuraHus», «XUIHAYECTBOY,
«[lapazutuzmy», «KonkypeHuus», «CuMomosy», «Kommencannzm.

Ob6opynoBanue: repbapuu pacTeHHH W KUBOTHBIX, MPUCTIOCOOJNCHHBIX K BIUSHHUIO Pa3IHYHBIX
9KOJIOTHUECKUX (DaKTOpPOB, repbapuu CBETONIOOMBBIX, TEHETIOOMBBIX W TCHEBBIHOCIHMBBIX PAaCTEHHI,
CBETONIOOMBBIC, TEHETIOOMBBIE M TEHEBBHIHOCIWBBIC KOMHATHBIE PACTeHMs, repOapuvl U KOJUICKLUH
TEIUIONOONBBIX, 3UMOCTOWKMX, MOpPO30YyCTOWYMBBIX PpAcCTEHHH, dydena MNTHI M 3Beped, repbapuu
pacTeHuid, OTHOCSIIMXCS K TurpoduTtam, kcepoduram, mezodrutam, KOMHATHBIE pAaCTEHHS JaHHBIX TPYIIIL,
KOJIJICKIIMW JKUBOTHBIX, OOMTAIONINX B pa3HbIX Cpefax, repOoapuy U KOJUICKIMH PACTCHUH M KUBOTHBIX,
00ajafoImMX YepTaMHu MPHCIOCOOIEHHOCTH K CE30HHBIM HM3MEHEHHSM YCIOBHH JKU3HH, TepOapuu M
KOJUICKIIMW PACTEHUH U )KHBOTHBIX PA3JIMYHBIX )KU3HEHHBIX (OPM, KOJUIEKIIUH KHUBOTHBIX, YUACTBYIOIINX
B Pa3IMYHBIX OMOTHYECKHUX B3aUMOJICHCTBUSX.

JlaGopaTopHas padoTa «BbIsBICHNUE NPUCTIOCOOICHHI OPTaHU3MOB K BIIUSTHUIO CBETaY.

JlaGopaTopHas padoTa «BbIsBICHNE TPUCTTOCOOICHHUI OPraHU3MOB K BIUSHUIO TEMIICPATyPhI».

JlaGopaTopHas padoTa «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUH M3 PA3HBIX MECT OOUTaAHU.

Tema 8. Jkos10rust BUAOB U NOMYJISILUI

DKOJIOTHYECKHE XapaKTepUCTHKHU momyisiun. llomymsmus kak Ouonormdeckas cucrema. Porb
HEOJTHOPOTHOCTH Cpelbl, (hr3muecKknx OaphepoB M 0coOEHHOCTEH OWONOrmHM BHIOB B (HOPMHUPOBAHWUHU
MPOCTPAHCTBEHHONW CTPYKTYphl monmyisiiwii. OCHOBHBIE TMIOKa3aTeNHd TMOIYJSAIUN: YHUCICHHOCTb,
TUIOTHOCTh, BO3pPAcTHAasi W TMOJIOBAas CTPYKTYpa, POXKIAEMOCTh, MPUPOCT, TEMI POCTa, CMEPTHOCTH,
MUTpaIus.

DKoJOTHYecKas CTPyKTypa nommyssiui. OneHka YUCIIEHHOCTH TOIMyIISAIUH. JJnHaMIKa Oy ISIuu
u e€ perymsinus. broTuuecknii moTeHIMaN Momysanud. MoJienmnpoBaHue TUHAMUKY Tommyisinuu. KpuBbie
pocTa YHCIEHHOCTH TOMyNsiuuu. KpuBble BBDKHBAaHWA. Peryinsiust YWCIEHHOCTH TOIYISAIUN: pPOIb
(haKkTOpOB, 3aBUCSIIINX W HE 3aBUCAIIAX OT IUIOTHOCTU. ODKOJIOTWYecKHe crparerumu BujpoB (r- m K-
CTpaTeruu).

[onsitre 06 3K0NIOTHMYECKOM HUIIE Buaa. MectooouTanue. MHOroMepHas MOJIETh YKOJIOTHIECKOH
Huum J[xx .M. Xatunncona. Pazmepsl skonoruueckoil Humu. IloTeHnnanbHas U peaan3oBaHHas HULIY.

Bun kak cucrema nonyssiiuid. Apeansl BUIOB. BUabI 1 UX ®KU3HEHHBIE CTPATETHH. DKOJIOTUIECKHE
SKBUBAJICHTEHI.

3aKOHOMEPHOCTH TIOBEICHUS U MUTPAIVii JKWBOTHBIX. bHONOrMuYecKkue WHBA3HUM UYKEPOTHBIX
BUJIOB.

JdeMoHcTpanuu

IToprper: Ixx. M. XaT4nHCOH.

Tabmuiel U cXeMbl: «DKOJOTMYECKHE XapakTepUCTUKU Tomnyisinuny, «l[IpocTpancrBeHHas
CTpYKTypa momynsimny», «Bo3pacTHele mupamuisl momynsium», «CKOPOCTh 3aCENeHHs] MOBEPXHOCTH
3eMiTu pa3TUYHBIME OpraHu3MaMm», «Mozens 3xosorudeckoi Humu Jx. Y. Xatanaconay.

O6opynoBaHue: repoapuu pacTeHUH, KOJUICKIIUN YKUBOTHBIX.

JladopaTtopHas pa6ota «IIprcrmocoOnaeHus CeMsSH PaCTCHUN K PACCETICHHIO.

Tema 9. JKkoJiorusi €0061IeCTB. IKOIOTHIECKHE CHCTEMBI.

Coo0r1iecTBa Opranu3MoB. buotieHo3 u ero cTpykTypa. CBsI3u MKy OpraHu3MaMy B OMOIICHO3E.

Okocucrema kak oTkpbitas cucrema (A. k. Tencnu). OyHKIMOHATBHBIE OJOKH OPraHU3MOB B
9KOCHCTEME: MIPOIYIIEHTHI, KOHCYMEHTBI, peylieHThl. Tpoduyeckue ypoBHU. Tpodudeckue nenu u CeTH.



AbuoTtnyeckue 6510ku dkocucTeM. [TouBBI U HITBL B 9KOCHCTEMaX. KpyroBOpoT BewecTB U MOTOK SHEPTUHU
B DKOCHCTEME.

OcCHOBHBIE TOKa3aTeNN IKOCUCTEMBI. broMacca 1 nmpoxykius. DKOJ0rH4ecKue MUpaMuIbl Yuced,
Oromaccel ¥ SHEPIUH.

Hunamurxa sxocucmem. Kamacmpoguueckue nepecmpouxu. @Puyxmyayuu. HanpaBneHHbIE
3aKOHOMEpHBIE CMEHBI COO0LIeCTB — cyKieccud. [lepBUUHbIe U BTOPHYHBIE CYKIECCUU M MX MPUYWHBI.
AHTpOTIOTEHHbIE BO3JEHCTBUS Ha cykueccuu. KimmakcHoe coobuiectBo. bropaznoobpasue u momHoTa
KpPYrOBOPOTa BELIECTB — OCHOBA YCTOWYHNBOCTH COOOILECTB.

IIpuponHele »KOCHCTEMBL. JKkocucmemsl 03€p U peK. IKocucmembl MOpeu U OKeaHos.
Okocucmemvr mynop, ecos, cmenei, nyCmulHb.

AHTpONOreHHbIE 3KOCUCTEMBI. ArposkocucTeMa. ArpolnieHo3. Pa3nnuns Mexxay aHTpONIOT€HHBIMU
Y TIPUPOITHBIMU 3KOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoakocucteM. [opoxackas ¢uopa u ¢ayHa.
CuHaHTponH3anusi TOpoAcKoi QayHbl. bronorndeckoe n XO3AHCTBEHHOE 3HAYEHHE arpoO3KOCHCTEM H
ypOO3KOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aMMOJEHCTBUH OpPraHU3MOB B dKOcUcTeMax. Poib
KACKAOH020 3(pexma u 8udo6-30upuramopos (Kuouesvix 6udos) 8 (DYHKYUOHUPOBAHUU IKOCUCTEM.
[lepeHoc »BHepruM MW BEUIECTB MEXKIY CMEKHBIMU JKOCHUCTEMAaMH. YCTOHYMBOCTh OpPraHU3MOB,
MOMYJIALMN ¥ SKOCUCTEM B YCIIOBHSIX €CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3AEHCTBUI.

Mexanusmbl 8030eticmeus 3a2pA3HeHU PA3HBIX MUN08 HA CYOOPaHUSMEHHOM, OP2AHUSMEHHOM,
NONYAAYUOHHOM U IKOCUCIEMHOM YPOBHSX, OCHOBbL IKOAOSUUECKO20 HOPMUPOBAHUSI AHMPONO2EHHO20
6030eticmeusi. MeTo10JI0THsI MOHUTOPHHIA €CTECTBEHHBIX U aHTPOIIOT€HHBIX SKOCHUCTEM.

JdeMoHcTpauuu

Ioptpet: A. Ix. Tencnu.

Tabmuuer u cxembl: «CTpykTypa OHOLEHO3a», «JKOCHCTEMa IIHPOKOJMCTBEHHOTO JIEcay,
«JKocucTeMa XBOMHOro neca», «OyHKIHOHANbHBIE IPYIIBI OPraHU3MOB B 3KocucTeMe», «Kpyrosopor
BEIIECTB B dKocucTeMme», «llemn mnuTanus (macrOMInHAs, OETPUTHAs)», «IKOIOTHYECKas MUpaMHuaa
yrcen», «IKOoJIorndecKas nupaMuaa OuoMaccol», «9KoJorudeckas nupamMuaa sHeprum», «Odpa3zoBanue
Oomnota», «llepBuunas cykueccusi», «BoccraHoBieHue yeca mocie moxkapay», «IKOCHCTEMa 03epay,
«ArpoueHo3», «KpyroBopot BeliecTs 1 OTOK SHEPTUH B arpoueHosey, «lIpumepsr ypboskocucrem».

Ob6opynoBanue: repOapuu pacTeHUH, KOJUIEKIMH HACEKOMBIX, Yydesa NTHULl U 3Bepei, repbapun
KYJIBTYPHBIX M JUKOPACTYIINX PACTCHUH, aKBAPHUYM KaK MOJIENb SKOCUCTEMBI.

IIpakTyeckas padora «/3ydeHue u onucaHue ypoo3KOCHUCTEMBDY.

JlaGopaTopHast padota «/3yueHne pazHOOOpa3Hs MENKUX MOYBEHHBIX WIEHUCTOHOTUX B Pa3HBIX
9KOCUCTEMAX).

Okckypeusi «OKCKypcus B TUOMYHBIH OuoreoueHo3 (B IyOpaBy, O€pe3HSK, €JIbHUK, Ha
CYXOJIONTbHBINA WIJIH MMOMMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKeKypeust «DKCKYpPCHs B arpo’KocUcTeMy (Ha MOJIE WM B TEINTMYHOE XO3SHCTBO)».

Tema 10. buocdepa — riaod6ajabHas IKOCHCTEMA

buocdepa — obuierutanerapHass obonoyka 3eMid, TA€ CYIIECTBYET WJIM CYIIECTBOBAIA YKU3Hb.
Pasputue mnpejacraeneHuit o o6uochepe B Tpymax O. 3wocca. Yuenue B. W. Bepnauckoro o ouocdepe.
Obnactu 6uocdepst u e€ coctas. JKupoe BeriecTBo 6uocdeps! u ero GyHKINH.

3aKOHOMEPHOCTU CylnecTBOBaHus Ouochepbl. OcobeHHOcTH OHOcheEpbl Kak I00aIbHON
JKocHucTeMbl. JIluHamMudeckoe paBHOBecwe B Onoctepe. KpyroBopoTsl BellecTB U OHOr€OXMMUYECKUE
IUKITEI (Yriiepoia, a30Ta). PUTMHYHOCTE siBIeHUi B Onocdepe.

3oHanbHOCTh Ouochepsl. [lonsTre o Ouome. OCHOBHbIE OMOMBI CYIIM: TYHJIpPa, XBOHHBIC Jieca,
CMEIIaHHBIE W NIMPOKOJIMCTBEHHBIE Jieca, CTEMH, CABaHHBI, IIYCTBIHU, TPOIIMYECKHE JIECA, BHICOKOTOPHSI.
Knumar, pacTuTenbHbIH 1 5KUBOTHBIH MUP OMOMOB CYIITH.

CrpykTypa W (QYHKIUS JKABBIX CHCTEM, OIIEHKAa WX PECYpCHOrO IMOTEHIMana W OnocdepHbIX
byHKIUA.



JleMoHCTpanuu

IToptpetsr: B. 1. Bepranckuii, 3. 3tocc.

Tabmuuer u cxemsl: «I'eocdepsl 3emum», «KpyroBopoT azota B mpupoae», «Kpyroopot yriepoaa
B mpupoae», «KpyroBopot kuciaopoaa B mpupozae», «KpyroopoT Boasl B Ipupojie», «OCHOBHbIE OMOMBI
cymm», «Kinnmatmueckne mosca  3emnw», «TyHapa»,  «Taifray, «CmemaHHBIH — Jecy,
«IlInpoxonucTBeHHsI necy, «Crenby», «CaBaHHa», «IlycTeiHsg, « Tponnueckuii necy.

ObopynoBanue: repdapru pacTeHUH pa3HbBIX OMOMOB, KOJJIEKIIHH )KUBOTHBIX.

Tema 11. UenoBek u okpyzkaiomias cpeaa

DKonornveckue KpU3HChl M MX NPUYMHBL. BosneiicTBue udenoBexka Ha Ouocdepy. 3arpszHeHue
BO3AyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arpssHeHMe BOJHOW cpeapl. OXpaHa BOJHBIX PECYpPCOB.
Paspymienue noussl. OxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHne knumara.

AHTpPONOTEHHOE BO3JIEHCTBHE Ha PACTUTENBHBIM M XKUBOTHBIM MHUp. OXpaHa pacTUTENBHOTO U
KUBOTHOTO Mupa. OCHOBHBIE MPHUHLUIBI OXpaHbl NpUponbl. Kpacuele kuHuru. Oco0o oxpaHsemble
npupojusie Teppuropun (OOIIT). borannueckue caapl ¥ 300J0TMUECKHE TAPKH.

OCHOBHBIE NPHUHLUIBl YCTOMYHMBOIO pAa3BUTHS deEJIOBEUECTBA M NpUpoAsl. PaimoHandbHOE
MPUPOIOTIONB30BaHAE M COXPAaHEHHE OMOJIOTHYECKOro pazHoobOpasms 3emin. OOIIue 3aKOHOMEPHOCTH
T00ANBHBIX  OKOJIOTHUECKHX KpH3HCOB. (OCOOCHHOCTH COBPEMEHHOTO KpH3KHCa W €ro BEpOsITHEHIC
MOCIIEACTBUSI.

Pa3BuTre METOJOB MOHHMTOpPHHIA pPa3BUTHS OMACHBIX TEXHOIEHHBIX mporeccoB. Cucmemmvie
uccne006anus nepexooa K pecypcocbepezaioweti u KOHKypenmocnocoonou snepeemuxe. buonozuueckoe
pasznoobpasue u buopecypcvl. Hayuonanvnvie ungopmayuonnsie cucmemsi, obecneuugaiowjue 00cmyn K
UHGOpMAYUY NO COCMOANUIO OMOETBHBIX 8U008 U dIKocucmeM. OCHOBbI IKOPeabUIUMAayuy dKOCUcmem u
cnocob06 60pvbbl ¢ buonospedcoeHusMU. PekoncmpyKkyus MOPCKUX U HA3EMHBIX IKOCUCTHEM.

JdeMoHcTpanuu

Tabmumel 1 cxembl: «3arps3HeHne atMocdepsr», «3arps3HeHue THIApochepbl», «3arps3HeHre
mouBbl», «llapHukoBeni 3ddexT», «Ocobo oxpaHseMmble TNPUPOAHBIE TeppUTOpHM», «Momenn
YIPaBISIEMOIO MUPa».

O6opynoBanue: Gororpaduu oXpaHsIeMbIX pacTeHUI 1 KUBOTHBIX KpacHoit kHuru Poccutickoii
®epnepaunn, KpacHoil KHUTH pernoHa



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOT'MU HA
YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBmuBaeT TpeOOBaHHA K PE3ylIbTaTaM OCBOEHHS OOYYAIOMIMMHUCS MPOrpaMM
CpeIHero o0IIero o0pa3oBaHus: JINYHOCTHBIC, METAIIPEAMETHBIC U TIPEMETHEIC.

B cTpykType JWMYHOCTHBIX pE3YJIbTATOB OCBOCHUS MPOTPAMMBEI 1O OHOJOTHH BBIJCICHBI
CIIEIYFOIAE COCTABIISAIONINE: OCO3HAHME OOYYArOIIMMHUCS POCCUHCKOW TPaKJAaHCKOW HMIIEHTUYHOCTU —
TOTOBHOCTH K CaMOpPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOONPENENICHUIO, HAluuue MOmueayuu X
0o0y4yeHHIO OWOINIOTHH, YeleHanpasieHnoe pa3eumue BHYTPEHHUX YOEXKIEHWH JIMYHOCTH Ha OCHOBE
KITFOUYCBBIX IICHHOCTEH W MUCTOPUYECKUX TPATUIMA Pa3BUTHS OMOJIOTMYECKOTO 3HAHUS, 2OMOBHOCHb U
cnocobnocms 00yYarOIIUXCSl PYKOBOJCTBOBATHCS B CBOCH [ESATEIBHOCTH ILIEHHOCTHO-CMBICIOBBIMHU
YCTAaHOBKAMH, TPHCYIIUMHU CHCTEME OHOJOTUYECKOTo O00pa3oBaHHA, HAIuyue HPABOCOIHAHUS
3KOJIOTHYECKOM KYJIBTYPbI, CHOCOOHOCHU CIMAUMb TICIH U CTPOUTD KU3HCHHBIC IIJIaHbI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOSHHS MIPOrPAMMbI 110 OHUOJIOTUHU JOCTUTAIOTCS B €AMHCTBE YUCOHOM
U BOCIUTATCIIBHOW  JEATEIHHOCTH B COOTBETCTBUHM C  TPAAUIIMOHHBIMH  POCCHUCKUMH
COIIMOKYJITYPHBIMHU, UICTOPUICCKUMH U JYXOBHO-HPABCTBCHHBIMH IICHHOCTSIMHU, IIPUHATHIMU B OOIIIECTBE
MpaBWJaMUd U HOPMaMH TIOBEICHHUS W CIIOCOOCTBYIOT IPOIECCaM CaMOIIO3HAHHWS, CaMOBOCIUTAHHS M
CaMOpPAa3BUTHS, PA3BUTHS BHYTPCHHEW MO3UIUU JUYHOCTH, MATPUOTH3MA U YBKCHUA K 3aKOHY HU
MIPABOIOPAIKY, YSIOBEKY TPYa U CTapIIeMy OKOJICHHUIO, B3aMMHOTO YBaXKCHMSI, OEPEXKHOTO OTHOIIICHUS
K KyJIbTYpHOMY HACIEIMI0 M TPaJuLMSIM MHOTOHAllMOHAIBHOTO Hapoja Pocculickoit ®enepauuu,
MIPUPOJIE U OKPYXKAIOIIEH cpelie.

JIMdHOCTHBIE pe3yiabTaThl OCBOCHHUS Yy4eOHOro mnpeaMera «bHONOrHs» JOJDKHBI OTpPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTh 00YYarOIIUXCS PYKOBOACTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEH MO3UIIUEH
JUYHOCTH, CHCTEeMOW  IEHHOCTHBIX  OpHEHTAlWH, TO3UTHBHBIX  BHYTPEHHUX  YOEKICHUIA,
COOTBETCTBYIOIIUX TPAIUIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIecTBa, pacHIMpeHre KU3HEHHOTO
ONbITa W ONbITA ACATEIIBHOCTH B IPOLECCE PEATM3allMd OCHOBHBIX HANPABICHUNA BOCIUTATEIbHOU
JIEATEIBbHOCTH, B TOM YHUCJIE B YACTU:

1rpaxaanckoro BOCIUTAHUS:

c(hOpMHPOBAaHHOCTh TPAKIAHCKOW TO3WIMK O0YYaromerocss Kak aKTHBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIEeCTBA;

OCO3HaHUE CBOMX KOHCTHUTYIIMOHHBIX IPaB M 00s13aHHOCTEH, yBa)KEHUE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOW JEATENPHOCTH TpPH CO3IJaHHHA YYE€OHBIX TPOEKTOB,
pelIeHny y4eOHBIX 1 MMO3HABATEIHHBIX 33/1a4, BRITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CMOCOOHOCTh OMPEJENATh COOCTBEHHYIO MO3HIIMIO 10 OTHOIIEHWIO K SBJICHUSM COBPEMEHHON
JKU3HU U OOBSCHSATH €€;

YMEHHE YYUTBIBATh B CBOMX JEHCTBHAX HEOOXOAWMOCTH KOHCTPYKTHBHOTO B3aMMOJCHUCTBUS
JOJIeH ¢ pa3HBIMU YOSXKICHUSIMH, KyIbTYPHBIMHU IIEHHOCTSIMU U COITUAIIEHBIM TTOJIOKEHUEM;

TOTOBHOCTB K COTPYJIHUYECTBY B IIPOIECCE COBMECTHOTO BHITIOTHEHHS YI€OHBIX, [T03HABATEIBHBIX
U HCCIEeNOBATENLCKUAX 3aJ[a4, YBAXHUTEIHLHOTO OTHOIICHUS K MHEHHIO ONIOHEHTOB NPU OOCYXKICHUU
CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COACPKAHHUS,

TOTOBHOCTbh K TYMaHUTAPHOU U BOJIOHTEPCKOH NESITETbHOCTH;

2) MaTpMOTHYECKOT0 BOCIIMTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUICKON IpaXTaHCKOH HUIIEHTUYHOCTH, TATPUOTHU3MA, YBAKEHUS K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTHU nepen PoanHo#, TopJoCcTH 3a CBOM Kpal, cBoto PonnHy, CBOM s3bIK U
KYJIBTYpPY, POIIJIOE U HACTOSIIEe MHOTOHAITMOHAILHOTO Hapoaa Poccun;

[IEHHOCTHOE OTHOIIEHUE K MPHUPOAHOMY HACICOUI0O W TAaMATHUKAM TIPUPOJBI, TOCTIKCHHSIM
Poccuu B Hayke, HCKYCCTBE, CTIOPTE, TEXHOJOTUAX, TPYIC;



CIOCOOHOCTh OLICHMBATh BKJAJ POCCHUHCKMX YUYEHBIX B CTAHOBJICHHE W Pa3BUTHE OHOJIOTHH,
TIOHUMAaHUs 3Ha4YeHUs1 OMOJIOTHH B MO3HAHWUHM 3aKOHOB NPHUPOJBI, B H3HHU YEIOBEKAa U COBPEMEHHOTO
00111eCTBA;

uzaeliHast yoe:kIEHHOCTh, TOTOBHOCTD K CIIY)KEHHIO W 3ammre OTeuecTBa, OTBETCTBEHHOCTH 3a €ro
cys0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHHUE TyXOBHBIX IIEHHOCTEH pOCCUHCKOT0 HApo1a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBECHNUS;

CIOCOOHOCTh OLIGHUBATH CHUTYalUI0 M MPUHUMATh OCO3HAHHBIC pEIICHHS, OPHEHTHPYSCh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

0CO3HaHKE JTUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy ayIIero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pOAWUTENSM, CO3JaHUI0 CEMbH HAa OCHOBE OCO3HAHHOIO
MIPUHATHUSA LIEHHOCTEN ceMeitHOM KH3HM B COOTBETCTBHHU C TPAAMLMAMU HaponoB Poccuy;

4) 3CTeTUYeCKOro0 BOCIIUTAHMS

JCTETUYECKOE OTHOLICHHE K MHpPY, BKJIIOYAs JCTETHKY OBITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHMMAaHUE YMOIMOHAIBHOTO BO3/IEMCTBUS )KUBOM IPUPOJIbI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKEHHUIO B Pa3HBIX BHUJAaX HCKYCCTBA, CTPEMJICHHE MPOSBIATH KauecTBa
TBOPYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnUTAHUS, (POPMHPOBAHHS KYJIbTYPbI 310POBbS W 3MOIHOHAJIBLHOIO
O1aromoJsryuus:

MOHMMaHUE W pealn3alus 370pOBOro M 0e30macHOTo o0pasza KU3HH (30pOBOE NHTaHWE,
COOJIFOICHNe TUTHEHWYECKWX TIPaBWI W HOPM, COaJaHCHPOBAaHHBIM pPEXUM 3aHATHA W OTHABIXA,
perymsapHas (pu3nueckas aKTHBHOCTB), OEPEKHOTO, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (PH3MYECKOMY U IICUXHYECKOMY 37I0POBBIO;

MMOHWMaHWe TEHHOCTH MPAaBWJI HHIUBUAYAITHHOTO W KOJJIEKTHBHOTO O€30TAaCHOTO TOBEICHHS B
CUTYaIUsIX, YTPOKAIOIINX 3I0POBBIO U JKU3HU JIFONIEH;

OCO3HAaHWE TIOCIENCTBUH W HENpPUATHS BPEIHBIX NPUBBIYEK (YHOTPEOICHUS aJKOTOII,
HapKOTHUKOB, KYPEHHS);

6) TPY10BOI0 BOCIMTAHMSA:

TOTOBHOCTH K TPY.ly, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPYAOII00HeE;

TOTOBHOCTh K AaKTHBHOH NEATENBHOCTH TEXHOJOTMYECKOW W COIMAIbHOW HalpaBIeHHOCTH,
CIOCOOHOCTHh HHUITUHPOBATD, TUIAHUPOBATH 1 CAMOCTOSITETIFHO BBITIOHSTE TAKYIO JIEATEIEHOCTE;

WHTEpEC K PA3MUYHBIM cdepaM TpoPecCHOHATFHONW NIEATENBHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BEIOOp OyAyIIeH mpoheccHu U peaan30BbIBATE COOCTBEHHBIE KU3HEHHBIE TIAHBL;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO 1 caMOOOPa30BaHUIO Ha MPOTSHKEHUN BCEH KU3HU;

7) 3K0JI0TMYECKOT0 BOCIIMTAHUS:

HKOJIOTHYECKH IIeJIecO00pa3HOe OTHOIIEHHE K MPHUPOJIe KaK UCTOYHHUKY KH3HH Ha 3eMJje, OCHOBE
e€ CyIlecTBOBaHUS;

TIOBBINIICHHE YPOBHS KOJIOTHUECKOW KYJIbTYpHI: MPUOOPETEHHE OMbITa IUIAHUPOBAHUS MOCTYIKOB
Y OLIEHKH UX BO3MOKHBIX TOCIEICTBHM IS OKPY KAIOIIEH Cpebl;

OCO3HaHME II100ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U ITyTel UX PELIeHIS,

CIOCOOHOCTh MCIOJB30BaTh NMPHOOpETaeMble MpH W3yYeHUH OMOJOTHH 3HAHWUS M yMEHUS INPHU
pelieHdy TpoOJeM, CBS3aHHBIX C PalMOHAIBHBIM IPHPOJIONONB30BAHUEM (COOJIOCHHE TPABHII
MOBEICHUSI B TPUPOJIe, HANPABIECHHBIX HAa COXpaHEHHE PAaBHOBECHS B JKOCHCTEMaxX, OXpaHy BHJOB,
3KocHucTeM, Orocheps);

AKTHUBHOE HEIIPUSTUE JACUCTBUM, NPUHOCIIIMX BpEA OKPYKAMOIIEH NMPUPOJHOW cperne, yMeHue
MPOTHO3UPOBATh HEOIArONpPUATHBIE SKOJIOTMYECKHE TIOCIENCTBUS MPEANPUHUMAEMBIX JEHCTBUN U
MPEeIOTBpAIIaTh UX;



HaJIM4He Pa3BUTOTO SKOJIOTHYECKOTO MBIIIJICHUS, 9KOJIOTHYECKON KYIbTYPBI, ONBITA AeSTEIBHOCTH
9KOJIOTUYECKOW  HampaBlICHHOCTH, YMEHHS  pPYKOBOJACTBOBAaTbCSI HMMH B  II03HABATENbHOM,
KOMMYHHMKAaTUBHOH M COLIMAJbHOM MPakTHKE, TOTOBHOCTH K YYaCTHIO B HPAKTHUECKOW AEATEIHHOCTH
9KOJIOTHUECKON HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHSA
HayKd U OOIIECTBEHHOHM NMPaKTHKH, OCHOBAHHOTO HAa JHAJIOre KYJIBTYpP, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOET'0 MECTA B MOJHUKYJIGTYPHOM MHUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW U YMTATEIBCKOW KYJIBTYPBI KaK CPECTBA B3aMMOACHCTBHS MEXKIY
JIIOBMU M IO3HAHUSI MUPA;

NOHUMaHue crenudukn OWONMOTMH Kak HayKd, OCO3HaHWA e€ poiau B (OPMHUPOBAHHU
panrOHaTBHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUU LEJOCTHOTO MPEICTaBIeHUs 00 OKPYXKalolleM MHUpe
KaK 0 eTUHCTBE IMPUPOJIBL, YEIOBEKa 1 OOLIECTBA, B MO3HAHUN IPUPOIHBIX 3aKOHOMEPHOCTEH U pelICHUH
npobJeM coXxpaHeHUs IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAUMMOCTH OWOJIOTMHU JUIsi COBPEMEHHOW LMBWIIM3ALUH: OOecrieueHHs] HOBOTO
YpOBHA pa3BUTHUA MCAUIUHBI, CO3JaHUC TICPCHCKTHUBHBIX 6HOT€XHOJ’IOFHI7[, CHOCO6HI)IX peuiaTb
peCypCHBIE TIPOOJIEMBI Pa3BUTHS YEJIOBEUSCTBA, MOUCKA MyTEH BBIXOJA M3 TII00ATBHBIX YKOJIOTHYCCKUX
npobiieM M obecrmedeHus nepexona K YCTOWYMBOMY pa3BUTHIO, PAllMOHAIBHOMY HCIIOIb30BaHUIO
MPUPOIHBIX PECYPCOB U POPMUPOBAHHIO HOBBIX CTAHIAPTOB KHU3HMU;

3aMHTEPECOBAHHOCTh B IMOJYYCHUHM OHOJOTHYECKUX 3HAHMW B IEISX IOBBIIICHUS OOIIeH
KyJIbTYPBI, €CTECTBCHHO-HAYYHOW IPAaMOTHOCTH, KaK COCTAaBHOM 4YacTH (hYHKIIMOHAIBHON TPaMOTHOCTH
oOy4atonuxcs, GopMUPYEeMOH PH U3ydeHUH OMOJIOTH;

NOHMMaHKE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOJIB3yEMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH
UCIIONIb30BaTh TONydaeMble 3HAHMS JUIS aHaiM3a M OOBSICHEHWS SBICHHH OKPYKAIOIIETO MHpa M
HPOUCXO/MINX B HEM HM3MEHEHWH, YMEHHE NelaTh OOOCHOBAHHBIC 3aKJIIOUCHUS HAa OCHOBE HAyYHBIX
(aKTOB M MIMEIOLIUXCS TAaHHBIX C [ENBIO TTOIYYEHHS JJOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIOIB30BaTh OMONOTHYECKHE 3HAHHS JJIS PEIIeHHs MpodieM B
peaNbHBIX )KU3HEHHBIX CUTYalUsIX;

OCO3HAaHHE LEHHOCTH HAy4YHOW JESTeNbHOCTH, TOTOBHOCTh OCYIIECTBISTH MPOEKTHYIO U
MCCIIEZIOBATENLCKYIO IESITEIbHOCTh HHANBUTYyaIbHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY O0Opa30BaHMIO U CaMOOOpPa30BaHMIO, K AKTHBHOMY
HOJyYEHUIO HOBBIX 3HAaHHUH 110 OMOJIOTMHU B COOTBETCTBUH C )KU3HEHHBIMH TIOTPEOHOCTSIMU

METAINPEAMETHBIE PE3YJIBTATDBI

MertanpeaMeTHble Pe3yNbTaThl OCBOCHUS Y4eOHOTO MpeameTra «bronorus BKIIOYAloT: 3HAYHMbIC
Uit GOPMHPOBAaHHMST  MHPOBO33PEHUST  OOYYAIONMIMXCS  MEXKIUCHUIUIMHAPHBIE  (MEXIpPEIMETHEIC)
oOlIeHayYHbIe MOHATHUS, OTPaKaIoIMe EeIOCTHOCTh HAyYHOH KapTHHBI MHpa W CIElU(HUKY METOJIOB
MO3HAHMS, WUCIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIHs, SBJIEHHE, MpOIlecC, CHUCTEMA,
Hay4HbIH (haKT, MPHUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, MccieqoBaHUe, HaOo/ieHuHe,
U3MEpeHHne, OJKCHepPUMEHT W JApyrue);yHuBepcajdbHble y4yeOHble JeHCTBHsS (IIO3HABaTeIbHBIE,
KOMMYHHKATUBHBIE, PETYJISITUBHBIE), oOecrieunBaronye GopMupoBaHue GyHKIIUOHAIEHONW TPaAMOTHOCTH
M COLMAJIbHOM KOMIETECHIMH OOydYalomMXCs; CHOCOOHOCTH OOYYaroIIUXCsl MCHOJIb30BAaTh OCBOEHHBIC
MEXIUCUUIUTMHAPHBIE, MHPOBO33PEHUYECKHE 3HAaHUS M YHHUBEpCalbHbIE y4yeOHbIE JCWUCTBHA B
MO3HABAaTEIbHON U COLMAIEHON MTPAKTHKE.

B pesynbrare m3ydeHus OMOIOTMHM HA YPOBHE CPEAHETO O0IIero oopa3oBaHus y 00ydaromerocs
Oyayr cdopMHpOBaHBl TO3HABAaTEIbHbIE YHUBEPCAIbHBIE Y4eOHbIE JEHCTBHUs, KOMMYHHUKaTHBHBIC
YHHUBEpCalbHble Y4eOHbIE NEHCTBHUS, PErYIATUBHBbIC yYHHUBEpCAJIbHbIE yueOHBIE NEHCTBUSI, COBMECTHAs
JIeATEIbHOCTbD.



MertamnpeamMeTHbIe Pe3yNbTaTbl OCBOSGHHS MPOrpaMMbl CPEIHETro OO0IIero oOpa3oBaHUs TOJKHBI
OTpakaTh:

OBiiageHue yHUBePCAIbHBIMH Y4eOHbIMU MO03HABATEIbHBIMH AeiCTBUMU:

1)0a30Bble Jiornueckme JAeicTBHS:

CaMOCTOSITETIbHO (POPMYITHPOBATE M aKTyaIH3UPOBATh MPOOIEMy, paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIONIb30BaTh IMPH OCBOCHWM 3HAHWN NPHUEMBI JIOTMUYECKOTO MBIIIICHUS (aHalu3a, CHUHTE3a,
CpaBHEHHMS, KIacCUPHUKaU, 0000IIeHNUs), PACKPHIBATE CMBICIT OHOJIOTHYECKUX MOHATHH (BBIACTSATH UX
XapaKTepHbIE MPU3HAKH, YCTaHABINBATH CBS3U C JPYTUMH HOHSITHAMHN);

OTIPENIeNIATh LEeNU ACATEIbHOCTH, 3a/1aBasi mapaMeTpbl U KPUTEPUU HMX JOCTIKECHUS, COOTHOCUTD
Pe3ybTaThl AEATEILHOCTH C TOCTABICHHBIME LIEJISIMU;

UCIIOJIb30BaTh OMOIOTHYECKUE TTOHATHS JJ1s1 OOBSCHEHHUS (PaKTOB U SIBJICHUH KUBOU MPUPOIBI;

CTPOUTH JIOTUYECKHE PACCYXIEHHs (MHAYKTHBHBIC, ICAYKTUBHBIC, TI0 AHAJIOTHH), BBIBISTH
3aKOHOMEPHOCTH W TIPOTUBOPEYHUS B pacCMaTpUBAEMBIX SIBICHHAX, (OPMYIHPOBaTh BBIBOABI U
3aKITIOUCHMUS,

NPUMEHATh CXEMHO-MOJICNIbHBIE CpEICTBA ISl TPEICTAaBICHUS CYIIECTBEHHBIX CBsI3eH W
OTHOLICHUH B H3y4aeMbIX OHOJOrMYECKHX OO0BEKTaX, a Takke MPOTHBOPEYHH pa3sHOro poja,
BBISIBJICHHBIX B Pa3IMYHBIX HH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaTeiBaTh IUIAH pPEHICHUS TPOOIEeMBl ¢ Y4ETOM aHalu3a MMEIOUIMXCS MaTepUaNIbHBIX H
HEMaTepUAILHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBEI B JISTEIBHOCTD, OLICHUBATH COOTBETCTBHE PE3YJIHTATOB IEISIM, OIICHUBATH
PHCKH MTOCIIEACTBHHI JIESITENFHOCTH;

KOOPAMHUPOBATh ¥  BBHIIOJNHATH pabOTy B  YCIOBHSX pEaJbHOrO, BHPTYAIBHOTO U
KOMOMHHUPOBAHHOTO B3aHMMOICHCTBHS;

pa3BHUBaTh KPEaTHBHOE MBIIUICHHE TIPH PEIICHUH KH3HEHHBIX MTPo0IIeM.

2)0a30BbIe HCCTIEA0BATENbCKHE TeHCTBHA:

BIIQJIeTh HAaBBIKAMH y4eOHO-HMCCIEIOBATEIbCKOH W TPOSKTHOW JEATeNIbHOCTH, HaBBIKAMH
paspemnieHust mpooJieM, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIIHBHOMY HOMCKY METOJIOB PEIICHHUS
NPaKTHYECKUX 3a]a4, IPUMEHEHHUIO Pa3IIMYHbIX METOIOB O3HAHUS,

UCIIONIb30BaTh  PA3JM4YHbIE BUABI JESATENFHOCTH 1O TMOJNYYSHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpETayy, NPeodpa30BaHUIO0 U NPUMEHEHHIO B YYEOHBIX CHTYAIMsAX, B TOM YHCIIE IPU CO3IaHUU
y4eOHBIX M COIATBHBIX TIPOEKTOB;

(dopMupoBaTh HAy4YHBIH THUI MBIIUICHHS, BJIAJEeTh HAyYHOH TEPMUHOJIOTHEH, KIIOYEBBIMU
HOHATUSIMU M METOJAMU;

CTaBUTBH U (pOPMYIMPOBATH COOCTBEHHBIE 3a/1a4M B 00pa30BATEIBHOM AEATEIHBHOCTH U )KU3HEHHBIX
CHUTYaIHsX;

BBISIBIISATH NIPUYMHHO-CIICICTBEHHBIE CBS3M M aKTyaJM3UPOBATh 3aady, BBIIBHIATh THIIOTE3Y €&
pelIeHus, HaXOAWTh ApPryMEHTHI JUIs JIOKa3aTelNbCTBa CBOUX YTBEPXKICHWH, 3a1aBaTh MapameTpsl U
KPHUTEPHH PEIICHUS;

AQHAJIM3UPOBATH IOJYYCHHbIE B XOJI€ PELICHUs 3aJadd Pe3yJbTaThl, KPUTHUECKH OLEHUBATh MX
JIOCTOBEPHOCTH, MPOTHO3MPOBATH H3MEHEHHE B HOBBIX YCIIOBHUSX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OIICHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIIATh IIEJICHATIPABIICHHBI IOMCK TIepeHoca CpelCTB U CHOCO0OB  JIEHCTBUS B
podeCCUOHATBLHYIO CPELY;

YMETh MIEPEHOCHUTH 3HAHUS B ITO3HABATENFHYIO M TPAKTUIECKYIO 00JIaCTH KU3HE IS TEITbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JacTeil;

BBIJIBUTATh HOBBIE HJICH, TIpEJIJIaraTh OPUTHHAIBHBIC TIOJXOJIBI U PEIICHHS, CTABUTh MPOOIEMbI 1
3aJ1a4u, JIOMyCKAaIoNIe allbTePHATUBHBIE PEIICHHS.

3) padoTa c undopmanmeii:

OpPUCHTUPOBATLCS B Pa3IMYHBIX UCTOYHWKAX HH(pOpMaNWu (TeKcTe yuyeOHOro MmocoOus, Hay4HO-
TIOITYJISIPHOW JTUTEpaType, OMOIOTHUECKUX CIOBApsX M CIPABOYHHKAX, KOMITLIOTEPHBIX 0a3ax JaHHbBIX, B



WHTepHeTe), aHaMM3UpOBaTh MH(OOPMANMIO PA3IHYHBIX BUIOB U (POPM MPEACTABICHHS, KPUTHUCCKU
OILIEHHBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTE;

(bopMynIHupoBaTh 3aMPOCH U IPUMEHSATH Pa3IMYHbIE METOABI IPH MOUCKE U 0TOOPE OMOIOTHYECKON
uH(pOpMAIUH, HEOOXOAMMOH IS BRITIOJHEHUS YIeOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  KCIIOJIB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATHUBHBIX  TEXHOJOTHIA,
COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOT'O UCTIOJIB30BAHUS PA3IMYHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITETIbHO BBIOMpATh ONTHUMANIbHYI0 (OpMY MpeAcTaBlieHHs OHOJOrmyeckoil mHpopmanmu
(cxeMbl, TpaduKu, TUarpaMMbl, TAOJIHIIBI, PUCYHKH U JIPYTOE);

WCIIOJIb30BaTh HAYYHBIH A3BIK B KAUeCTBE CpeACTBa Mpu padote ¢ Onomornyeckoil HHGpopMarue:
MPUMEHSATh XUMUYECKUE, (PU3UYCCKUE U MAaTEMAaTHYCCKUE 3HAKU M CUMBOIIBI, (hOpMYJIbI, a00OpeBHATypYy,
HOMEHKJIaTypY, UCIOIb30BaTh U IPe0OPa30BBIBATh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATISAHOCTH;

BJIaJIeTh HABBIKAMH PACIIO3HABAaHUS W 3alIUTHl MH(POpPMALWHU, HHHOPMALMOHHONW OE30MacHOCTH
JIUYHOCTH.

OByaieHHe YHUBEPCAILHBIMH KOMMYHUKATHBHBIMU JIEHiCTBUSIMU:

1)o0menue:

OCYILIECTBIISTh KOMMYHUKAIIMA BO BceX cdepax KHM3HU, aKTUBHO yYacTBOBaTh B AHMAIOTe HIIH
JUCKYCCHH TIO CYIIECTBY OOCyXIaeMoi TeMbl (YMEHHE 3a/aBaTh BOIMPOCHI, BBHICKA3bIBATh CY>KIACHUS
OTHOCHUTEJIFHO BBITIOJHEHHUS MpejiaraeMoi 3aaur, YYUTHIBaTh UHTEPECH U COTVIACOBAHHOCTH MO3UIIUI
JPYTrUX yYacTHUKOB AMAI0OTa MU TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CpelCTBa OOIICHWS, MOHWMATh 3HAYEHHE COLMAIBLHBIX 3HAKOB,
MIPENIMOCEUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHTyaldd, YMETh CMST4aTh KOH(PIUKTHI W BECTH
MIEPETOBOPEI;

BJIIQJIETh PAa3IMYHBIMU CIIOCOOAMH OOIIEHWS W B3aMMOICHCTBHA, IMOHMUMATh HAMEPEHHS IPYTHX
JOJIeH, TIPOSBIATh YBAXKHUTEIHHOE OTHOIIEHNE K COOECETHUKY U B KOPPEKTHOH (opme popmynnpoBats
CBOM BO3PaKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JaraTh CBOIO TOUKY 3PEHUS C UCIIOIBE30BAHUEM SI3BIKOBBIX CPEJICTB.

2)coBMeCTHAs /1eATeIbHOCTD:

MMOHUMATh U UCIOJIF30BaTh MPEUMYIIECTBA KOMAaHIHOW ¥ MHIWBHUYaTbHONH pabOTHI MPH peIIeHUN
Omojoruueckoil mpoOieMbl, OOOCHOBBIBATH HEOOXOJAMMOCTh TPUMEHEHHS TPYIMIOBBIX  (HOpM
B3aMMO/ICHCTBUS NIPY pelleHny y4eOHOH 3a1a4m;

BEIOMpaTh TEMAaTHKy W METOABl COBMECTHBIX JEHCTBHA ¢ yd4€TOM OOIMX WHTEPECOB U
BO3MOXKHOCTEH Ka)I0TO YiIeHa KOJJIEKTHBA;

MIPUHAMATH 1IeJTH COBMECTHOH JIEATEIhHOCTH, OPTaHU30BEIBAaTh U KOOPAMHUPOBATH AEHCTBUS IO &€
JIOCTHKEHHUIO: COCTAaBJIATH IUIAH JIEHCTBHH, paclpeieNsTh pPOJH C YYETOM MHEHWH YYaCTHHUKOB,
0o0CcyXIaTh pe3yJbTaThl COBMECTHON padOTHI;

OIICHMBATh Ka4eCTBO CBOETO BKIAJa M KaXJIOTO yJ4acTHHKAa KOMaHIBl B OOIIMHA pE3yNbTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

mpe/iaraTh HOBBIE TIPOEKTHI, OIEHWBATh HWJEH C TIO3WIIUM HOBU3HBI, OPHUTHHAIBHOCTH,
MPAKTHYECKON 3HAYNMOCTH;

OCYIIECTBISATh TMO3UTHBHOE CTPATETHUECKOE MOBEJEHHE B PA3JIMYHBIX CHUTYAIUSIX, MPOSBIATH
TBOPYECTBO U BOOOPaKEHHE, OBITh MHUIIMATUBHBIM.

OByajieHHe YHUBEPCAILHBIMHU PEryJIATUBHBIMH J€HCTBUSAMM:

1)camoopranuzanms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS ISl BBISABIICHUS NMPOOJIeM W UX PEUICHUsS B )KH3HEHHBIX U
y4eOHBIX CUTYaIINsX;

BHIOMpAaTh Ha OCHOBE OHMOJIOTHYECKHX 3HAHWH IENIeBblE M CMBICIOBBIE YCTAHOBKH B CBOUX
JNEHCTBUSIX M TIOCTYNKax IO OTHOWIEHHIO K JKHBOW TPUPOJIE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPY>KaIOIINX;

CaMOCTOSITETIFHO OCYIIECTBIISATH MMO3HABATENbHYIO JESTEILHOCTD, BBISBIISITh POOJIEMBI, CTABUTH U
bopmynpoBaTh COOCTBEHHBIE 3a/1a4d B 00pa30BaTENbHOMN NESITEBHOCTH U )KU3HEHHBIX CUTYAaIUsIX;



CaMOCTOSITETIBHO COCTaBJATh IUIAaH PEHICHUS MpOOJIeMBbl C YYETOM HMMEIOLIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXHOCTEH M MPEANOYTCHN;

JlaBaTh OLIEHKY HOBBIM CUTYALMsIM;

pacuupsTh paMK1 y4eOHOT0 MpeaIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUI;

JieNaTh OCO3HAHHBIN BBIOOD, apIrYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLICHUBATh PUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBAaTh (HOPMHUPOBAHUIO M MPOSBICHHUIO IIUPOKOH 3PYAULIMYU B Pa3HBIX 00JacTAX 3HAHUM,
MOCTOSIHHO TIOBBILIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIA YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTb OLICHKY HOBBIM CHUTyalUsiM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIaJCTh HaBBIKAMH II03HABATENILHOW pe(UIeKCHH KaK OCO3HAHMS COBEPIIAEMBIX IICHCTBUU H
MBICIUTENIFHBIX TPOLECCOB, MX PE3YJIbTaTOB M OCHOBAaHHWH, HCIONB30BaThb NPHEMBI peduieKCHU s
OLICHKW CHUTYaIlH, BBIOOPa BEPHOTO PEIICHMUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELIEHMS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIyMEHTHI APYTHUX IIPU aHAJIU3€E PE3YJIbTATOB ACITEIBHOCTH;

3)upunsitue ceds U APYrux:

NPUHUMATh ce0sl, TOHUMasi CBOU HEJOCTATKU M JOCTOMHCTBA,;

NPUHUMATh MOTHUBBI X apI'yMEHTHI APYTHUX MIPH AHAJIM3€E PE3YNIbTATOB AEATEIBHOCTH;
IpU3HABaTh CBOE MPABO U MPABO IPYTUX Ha OIIMOKM;

pasBUBATh CIIOCOOHOCTH IOHUMATh MU C MO3ULMU APYTOT0 YEIOBEKA.

INPEJMETHBIE PE3YJIBTATBI

IIpeameTrHble pe3ynbTaThl OCBOEHHs coiepkaHusi ydeOHoro mnpeamera «buosorus» Ha
yIIyON€HHOM YpOBHE OPHEHTHUPOBAaHBI Ha oOecriedeHne NPOQUIBHOTO OOy4YeHHsS OOydJaromIuxcs
omonornu. OHH BKJIIOYAOT: crienupudeckre uis OWOIOTHH HaydHBIe 3HAHHS, YMEHHUS W CIIOCOOBI
JEHCTBUII TIO0 OCBOEHHMIO, WMHTEpHpPETalUd W MpeoOpa3oBaHUIO 3HAHWH, BUABl JAEATENBLHOCTH IIO
MOJY4YE€HHUIO HOBBIX 3HAHUH U UX MPUMEHEHHUIO B Pa3INYHBIX y4eOHBIX, a TAKXKE B peabHBIX KU3HEHHBIX
cutyauusix. IlpeaMeTHble pe3ynbTaThl PeICTaBICHbI 10 TOAaM U3yUICHUSI.

IIpeameTrHble pe3ysbTaThl OCBOEHHUsS ydeOHoro mnpeamera «buonorusi» B 10 knacce RONKHEBI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHMW O MECT€ M POIM OHOJIOTMM B CHCTEME ECTECTBEHHBIX HayK, B
(OpMHPOBAaHMM €CTECTBEHHO-HAyYHOH KapTHHBI MHpPA, B TO3HAHMM 3aKOHOB NPUPOIBI M PEILICHUH
npoOjeM paluOHAIBHOIO NPHPOJOINONL30BAHUS, O BKJIAZAEC POCCHHCKUX M 3apyOC)KHBIX YYEHBIX B
pasBUTHE OMOJIOTHY;

BJIaJICHUE CHUCTEMOH OWOJOTMYECKHX 3HaHUH, KOTOpass BKJIOYACT: OCHOBOIIOJIATAOLIHE
Ouoslornyeckue TEPMHMHBI U TOHATHS (KHU3Hb, KIETKa, OpraHu3M, MeTaboiu3M, TIOMeocTas,
CaMOpEryJIsLUs, CaMOBOCIPOU3BEICHNE, HACIEICTBEHHOCTh, W3MEHYMBOCTb, POCT U Pa3BUTHE),
Oouonornueckue teopun (knerounas teopus T. llIBanna, M. Illneiinena, P. BupxoBa, xpomocomHas
Teopust HacieactBeHHoctd T. Moprana), yuenus (H. WM. BaBunoBa — o meHTpax MHOroo0Opasus u
NPOUCXOXKJICHUS KYJIbTYPHBIX DPAacTE€HHW), 3aKOHbI (€OIMHOOOpa3usi MOTOMKOB IIEPBOIO ITOKOJICHHS,
pacIleIUIeHns], YUCTOThl raMeT, HE3aBUCHUMOIO HacienoBaHus [.MeHensd, roMoJOrH4ecKkux psaoB B
HacneacTBeHHoH n3menunsBoctu H. Y. BaBuiosa), npuHINTIBI (KOMITIEMEHTapHOCTH);

BJIaJICHWE OCHOBHBIMH METOJAaMH HAy4YHOTO IIO3HAHUS, HCIONB3yeMbIX B OHOJIOTHYECKHX
WCCIIEIOBAHUSX KUBBIX 00BEKTOB (OMHCaHNe, U3MEPEeHNEe, HAOII0ICHHE, DKCIICPUMEHT);

YMEHHE BBIJENATh CYIIECTBEHHBIE TPHU3HAKU: BHPYCOB, KIETOK NPOKAPHOT U OYKApHOT,
OJTHOKJIETOYHBIX H MHOTOKJIETOUYHBIX OPIraHU3MOB, B TOM 4Kclie OaKkTepuii, TpuOO0B, pacTeHHA, )KUBOTHBIX
M 4YeloBeKa, CTPOEHHUS OpPraHOB M CHCTEM OPTraHOB pPAacTEHWH, JXKMUBOTHBIX, HYEJIOBEKa, IPOIECCOB



KU3HEIESATEIHLHOCTH, NPOTEKAIOUINX B OpPraHW3MaxX PacTeHUi, KUBOTHBIX M YEJIOBEKa, OMOJIOTMYECKHX
nporeccoB: obOMeHa BemiecTB (MeTaboONM3M), IMPEBpalieHHs SHEPTUU, OpOXKEHHs, aBTOTPOPHOrO M
rerepoTpoHOr0 THMOB NHTaHUs, (POTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meio03a, ramMeToreHesa,
aMOpHOTeHe3a, MOCTIMOPHOHATILHOTOPA3BUTHS, PA3MHOXKEHUSI, HHANBUIYAILHOTO Pa3BUTHS OpraHu3Ma
(oHTOTEHE3a), B3aUMOACHCTBHS TEHOB, TETEPO3HCA, UCKYCCTBEHHOTO 0TOOPA;

YMEHHUE yCTAaHABIMBATh B3aUMOCBSI3U MEXy OPraHOMIAMH KJIETKH M UX QYHKIHUSIMH, CTPOCHUEM
KJIETOK pa3HbIX TKaHeH W WX (YHKUUSAMH, MEXAY OpraHaMH ¥ CHUCTEMaMH OPraHoOB y pPacTeHHH,
JKUBOTHBIX U YEJIOBEKa M UX (PYHKIHAMHU, MEXKAY CUCTEMaMH OPraHoOB M UX (QPYHKIHIMHU, MEXKAY dTalaMu
oOMEeHa BeIEeCTB, STamaMd KJIETOYHOIO M[HKJIa M JKU3HEHHBIX IIMKJIOB OPraHU3MOB, JTalaMH
SMOPHOHATILHOTO Pa3BUTHSI, TEHOTHIIOM U (PEHOTUIIOM, (PEHOTHUTIOM H (PaKTOpPaMH Cpellbl OOUTaHUS,;

YMEHHE BBISIBIISTH OTJIUYUTEIbHBIE IPU3HAKY )KUBBIX CUCTEM, B TOM YHCIIEe PACTCHUH, )KUBOTHBIX U
YeJI0BeKa;

YMEHHE UCIIOJIb30BaTh COOTBETCTBYIOLIME AapryMEHTHI, OHMONOTHYECKYI0 TEPMUHOJOTHIO H
CHUMBOJIMKY [T JOKA3aTeNbCTBA POJCTBA OPraHU3MOB PAa3HBIX CHCTEMAaTHUECKUX TPYIIIT;

YMEHHE pelaTh OHOJOTWYeCKHe 3aJadud, BBIABIATH NPUUYUHHO-CIEICTBEHHBIC CBSI3U MEXKIY
UCCIieIyeMbIMUA OMOJIOTHUECKIUMH TPOLIECCaMU M SBJICHUSIMHU, JIeNIaTh BEIBOABI M MPOTHO3BI HA OCHOBAHUH
MOJYYEeHHBIX PE3YNIbTaTOB;

YMEHHUE BBITIOIHATH JIA00OPATOPHBIE M MpaKTUYecKue paboThl, coON0IaTh MpaBuia mpu padoTe ¢
y4eOHBIM U JJAOOPATOPHBIM 000PYIOBaHUEM;

YMEHHUE BBIIBHTATh THIIOTE3bI, MPOBEPSATh MX JKCICPUMEHTAIBHBIMU CPEICTBAMHU, (OPMYIUPYS
LIeJIb UCCIIEOBAHMS, aHAJIM3UPOBATh MOJyYEHHBIE PE3YIbTAThl U 1€1aTh BHIBOIbI;

YMEHHUE y4acTBOBATh B Y4eOHO-HCCIIEAOBATEILCKON padoTe MO OMOIOTUH, 3KOJIOTUH U METULIMHE,
NPOBOAMMOM Ha 0a3e INKOJBHBIX HAay4HBIX OOLIECTB, W MyOJIMYHO TMPEICTABIATH IOTyYEHHbIE
Pe3ybTaThl HA YYCHUYECKUX KOHPEPEHLUSX;

YMEHHUE OLICHMBATh 3TUYECKUE AaCHEKThl COBPEMEHHBIX HCCIEIOBaHUI B o0nacTh OMOJOTHH H
MEIULMHBl (KIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAIpAaBICHHOE W3MEHEHHE IeHOMa U
CO3J1aHHE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBJIATh OCO3HAHHBII BBIOOp Oyaymieil npodeccHOoHaNbHOW IESTENbHOCTH B
oOmact OWOJIOTHH, MEIOWLMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEIbCKOIO XO3SWCTBA, MHIICBOI
NPOMBIIIEHHOCTH, YIIyONATh IO3HABaTEIbHBIM WHTEpEC, HAlpaBICHHBIH Ha OCO3HAHHBIA BBIOOD
COOTBETCTBYIOIIEH NMPOdeccuu 1 MPOA0JIKEHNE OHMOIOrHYecKOro 00pa3oBaHus B OPraHU3aLUsIX CPEIHET0
npo¢eCcCHOHAIBHOTO M BBICHIETO 00pa30BaHuUsl.

IlpeameTrHble pe3ysbTaThl OCBOEHHUsS ydeOHoro mpeamera «buonorusi» B 11 knacce nomxHbI
OTpakaTh:

c(OpMHUPOBAHHOCTh 3HAHMH O MeECT€ M POJIM OHMONOTMM B CHCTEME ECTECTBEHHBIX HAayK, B
(OopMHPOBAaHNH COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTWHBI MUPA, B MO3HAHUH 3aKOHOB NPHUPOJBI U
PELICHUN 3KOJIOTMYECKUX NPOOJIEM 4YelOBEYEeCTBA, a TAKXKE B PEIICHUH BOIIPOCOB PALMOHAILHOIO
NPUPOAOTIONB30BaHMS, U B JOPMUPOBAHUH LIEHHOCTHOT'O OTHOLICHUS K PUPOJIE, OOIIECTBY, YETIOBEKY, O
BKJIaJI€ POCCUICKHX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

YMEHHUE BIAJIETh CHUCTEMOW OWOJIOTMMECKMX B3HAHWW, KOTOpas BKIIOYAET ONpeAeTiCHUs |
MOHUMAaHHE CYIIHOCTH OCHOBOIIOJIATAIOMIMX OWOJOTMYECKUX TEPMHUHOB W TIOHSTUH (BHJ, SKOCHCTEMA,
ouocgepa), Ouosoruueckue Teopuu (dBoJOLMOHHAs Teopus Y. JlapBuHa, CHHTETHYECKAas TEOPHS
sBomonnn), yaerusa (A. H. CesepuoBa — o myTsx W HampasieHusix somonnn, B.W. Bepranckoro — o
o6uocdepe), 3akoHsl (TeHeTHUECKOTO paBHOBecus Jk. Xapau u B. BaitnOepra, 3apoapIieBoro cxoIcTaa
K. M. bopa), npasmira (Munumyma HO. JInOmxa, 3KOJOTHYECKOW NHPAMHUILI SHEPTHH), THITOTE3BI
(runoresa «mupa PHK» V. 'unbepra);

YMEHHUE BIaJIeTh OCHOBHBIMH METOJIAMH HAYYHOTO TO3HAHMUSI, MCIIOIB3yEeMbIMH B OMOJIOTHYECKUX
UCCIIE/IOBAHUAX JKUBBIX OOBEKTOB M JKOCHCTEM (OIHCaHHE, U3MepeHHe, HaOJoJeHne, KCIIEPUMEHT),
croco0aMH BBISIBJICHHUS M OIIEHKW aHTPOIIOT€HHBIX U3MEHEHHH B TIPUPO/IE;



YMEHHE BBLICIATh CYHICCTBCHHBIC MPU3HAKH: BUJIOB, OMOTCOIICHO30B, DKOCHCTEM H OHOC(heEpHI,
CTa0WIM3MPYIOUIECTO, ABIXKYIIETO M Pa3phIBAIOIIEIO ECTECTBEHHOTO OTOOpa, auIONaTpPUYeCKOro M
CHMIATPUYECKOT0 BUI000pa30BaHKs, BIMSHHS JBIKYIIUX CHJI DBOJIIOIMUA HAa TeHO(DOHI NOMYJISIHY,
NPUCIIOCOOJICHHOCTH OPraHU3MOB K cpeie OOWTaHMs, YepeJOBaHUS HANpPaBICHUH DBOJIOIHY,
KpPYroBOpOTa BELIECTB M MOTOKA SHEPTUHU B IKOCHUCTEMAX;

YMEHHE YCTAHABIIMBATh B3aMMOCBS3M MEXKJAY IPOIECCAMU DBOJIIOIHMHU, JIBWKYIIMMH CHUJIAMH
AHTPOIIOreHEe3a, KOMIIOHCHTAMH Pa3IMYHBIX 3KOCUCTEM U MPHUCIIOCOOICHUSIMU K HUIM OPraHU3MOB;

YMEHHE BBISIBIISITh OTJIMYUTEIIBHBIC TPU3HAKH KHUBBIX CUCTEM, ITPUCIIOCOOICHHOCTh BHIOB K Cpelie
oOHuTaHMs, aOMOTUYECKHX U OHMOTHYECKUX KOMIIOHCHTOB 3KOCHCTEM, B3aWMOCBSI3€l OpraHM3MOB B
cooOmiecTBax, aHTPOIOTeHHBIX M3MEHEHHI B 9KOCHCTEMaX CBOEH MECTHOCTH;

YMEHHE HCIIOIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OMOJOTMYECKYI) TEPMUHOJIOTHIO H
CHMBOJIMKY JUISl JTOKa3aTeJIbCTBA POJICTBA OPraHM3MOB PAa3HBIX CHCTEMAaTHYECKUX TPYII, B3aHMOCBS3U
OpPraHM3MOB W CpeIbl OOHWTaHMs, CJMHCTBA YEJIOBEYECKUX pac, HEOOXOAUMOCTH COXPAaHCHHUS
MHOT000pa3usi BUJOB U SKOCUCTEM KaK YCIIOBHS COCYLICCTBOBAHMUS MIPUPOJIBI M YEIOBEYCCTRA;

yYMEHHE pelIaTh OWOJOTMYSCKHE 3aJadd, BBISBIATH IPUYMHHO-CICICTBEHHBIC CBSI3U MEXKIY
HCCICAYCEMBbIMU OHMOJIOTHYECKUMU mpoueccaMu U ABJIICHUAMU, ACJIaTh BBIBOJbLI U ITPOTHO3bI HA OCHOBAHUHA
IMMOJTYYCHHBIX PE3YJILTATOB;

YMEHHUE BBITIOIHATH JIA00OPAaTOPHBIE M MPaKTUYeCKUue paboThl, coOMoaaTh npasmuia mnpu padore c
y4eOHBIM U JJAOOPATOPHBIM 000PYI0BaHUEM;

YMEHHUE BBIIBHTATh THIIOTE3bI, MPOBEPSATh MX JKCICPUMEHTAIBHBIMU CPEICTBAMHU, (OPMYIUPYS
IeJIb UCCIIEIOBaHNS, aHATM3UPOBATh MOJTYUCHHBIC PE3YJIbTATHI U JAEIaTh BBIBOJIBI;

YMEHHE y4acTBOBAaTh B yUeOHO-HMCCIIEIOBATENBCKOI paboTe 0 OMOIOTHH, SKOJIOTUH M MEIUIIHHE,
NpOBOIMMONM Ha 0a3e IIKOJIBHBIX HAy4YHBIX OOINECTB, W MYOJMYHO NPEACTABIATH MOTYyYCHHBIC
PE3yJIbTaTHl HA YICHHIECKUX KOH(PEPECHIHAX;

yYMEHHE OICHUBAThH TUTIOTE3bl U TEOPHHU O MPOUCXOXKICHUH KH3HH, YEJIOBEKa U YEIIOBEYECKHUX pac,
0 MPUYMHAX, TIOCTEICTBUAX U CIoco0aX MpeIoTBpaIleHUs TI00ANBHBIX H3MEHEHHH B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIH BBIOOp Oymymieil mpodeccHoHaNBPHON IeATeNTbHOCTH B
obmacti OMOJIOTHH, SKOJOTHH, HPUPOJONONB30BAHMS, MEIHWIMHBI, OWOTEXHOJOTHH, IICHXOJIOTHH,
BETEPUHAPHH, CEIECKOTO XO34HCTBA, MUILEBOI MPOMBIIUICHHOCTH, YIIyOIsATh II03HABATEIbHBINH HHTEPEC,
HaIpaBJICHHbI HA OCO3HAHHBI BBIOOP COOTBETCTBYIOIIEH MPO(ECCHu U MPOAODKEHHE OHOIOTMYEeCKOTro
00pa3oBaHMs B OPraHU3ALMIX CPEAHEr0 NPo(eCCHOHATBLHOTO M BBICIIEr0 00pa30BaHMsI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJJIACC
KoauuecTBo yacoB JJIeKTPOHHBbIE
Ne HaunmeHoBaHue pa3aeioB H TeM (mudposrie)
KonTpoabHsbie I[IpakTudeckue
n/n MPOTrPaMMBbI Bcero o0pa3oBaTebHbIE
padoTHhI padoThI
pecypcbl
Bbubnuorexa [JOK
1 Buonorus kak Hayka 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
2 JKuBBIE CHCTEMBI U UX M3yYEHUE 3 bubmorexa LOK
Y https://m.edsoo.ru/7f41c292
Bbutnuorexa [JOK
b 2 .
3 HONOTHAL KICTICH 05 https://m.edsoo.ru/7f41c292
Bubnuorexa I[JOK
4 XuMudecKkasi OpraHU3aIus KJIeTKU 13 1,5 https://m.edsoo.r/863e6870
p i ' https://m.edso0.ru/863e6d5c
https://m.edso00.ru/863e6b72
butnuoreka IIOK
5 CtpoeHue i GYHKINH KICTKH 11 2 https://m.edso0.ru/863e6ff0
https://m.edso0.ru/863e716¢
6 OOMeEH BEIECTB U NPEBPAIICHUE YHEPTHH B 15 15 bubnunoreka [JOK
KJIETKE ' https://m.eds00.ru/863e766¢
7 Hacnencreennas nHpopmanus u 14 25 Bbubnnoreka I[JOK
peanu3anus e€ B KIETKe ' https://m.edsoo.ru/7f41c292
8 JKU3HEHHBIN UK KIETKH 7 1 bubmorexa [IOK
3ue t ¢ https://m.edso0.ru/7f41c292
Bbubnunoreka [JOK
1 1
9 CrpoeHue 1 QpyHKINH OPraHU3MOB 9 2 https://m.edsoo.ru/7f41c292
b K
10 Pa3MmHOeHMe U pa3BUTHE OPraHU3MOB 9 1.5 ubmorexa LIO

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



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

1 I'eHeTHKa — HayKa O HACJICJCTBCHHOCTH H 5 05 bubnunoreka [JOK
HW3MEHUYHBOCTH OPraHH3MOB https://m.edso0.ru/863e862
Bubnuorexa [JOK
12 3aKOHOMEPHOCTH HACIIEJACTBEHHOCTH 15 6 hitps://m.eds00./863e5878
https://m.edso0o.ru/863e89a4
https://m.edso00.ru/863e8c60
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 8 1 Bubamorexa LIOK
https://m.edsoo.ru/863e8efe
Bubnuorexa [IOK
14 Terierika uenosexa > ! https://m.eds;f).ru/863e8d78
bubnunoreka [JOK
15 Cenekius OpraumsmMon 4 ! https://m.edS(I)_E).ru/863e9214
16 BuoTexHONIOTHS ¥ CHHTETHYECKAss OUOJIOTHS 5 bubmorexa LIOK
https://m.edso0.ru/863e9336
17 PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21,5



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoauuecTBo yacoB

Ne HaumeHoBaHue pa3aesioB U TeM DyeKkTpoHHbIe (1U(ppoBLHIE)
KonTposabHbie IIpakTnuyeckue
n/n NMpOrpaMMbl Bcero o0pa3oBaTebHbIC pECypChl
padoThI padoThI
3 bubmunoreka LIOK
1 APONTICHIE va A3BHTHE SBOTIOUHONHBIX 8 https://m.edsoo.ru/863ea20e
HpeZ[CTaBHeHI/II/I B 6I/IOJIOI‘I/II/I
https://m.edso00.ru/863e9570
2 MUKPOIBOJIIOLMS U €& Pe3yIbTAThI 24 6 https://m.eds00.ru/863e9cle
https://m.edsoo.ru/863e9da4
3 Makpo>BOIONHs 1 €€ pe3ybTaThl 9 https://m.edso0.ru/863e9ed0
- Bu6nnoreka [JOK
4 3:};;:)(0)“6}[“6 11 PAsBHTHE AH3HH Ha 17 3 https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863eabbe
Bu6nnoreka [JOK
. - 16 ) https://m.edsoo.ru/863eac2c
OUCXOXKICHHUEC YCIIOBEKA — AaHTPOIIOT'CHE3
p A P https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea?2
6 3KOJ’IOFI/IH — HayKa O B3aUMOOTHOIICHUAX 8 4 https://m.edsoo.rU/863eb348
OPraHu3MoOB U HAJOPIraHU3MCHHBIX CUCTEM C
P . A p, https://m.edsoo.ru/863eb10e
OKpY’KaroLIeH cpeion
7 o G 8 bubmuoreka LIOK
TaHHU3MBbI U Cpea OOUTAHUA
P pet https://m.edsoo.ru/863eafec
8 5 . 12 1 bubnuoreka [IOK
KOJIOTUA BUIOB U ITOITYJISIIUNA
A e https://m.edso0.ru/863eb46a
5 5 5 bubmuoreka LIOK
9 KOMOTHA COODIIECTB. JKOTOTHHCCKIE 14 1 https://m.edsoo.ru/863eb46a
CUCTCMBI
https://m.edsoo.ru/863eb5fa
Bu6nmoreka [JOK
10 b - o 6
Hocpepa — ruodabHas dKocHCTeMa https://m.edso0.ru/863ebb5e



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

https://m.edso0.ru/863ebd16

bubmunoreka LIOK

11 q 8
€7I0BEK U OKPYKAIOIIAs cpeaa https://m.edsoo.ru/863ebale
12 PesepBHOe Bpems 6 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 136 21



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

INOYPOYHOE IINTAHUPOBAHME

10 KJIACC
KoauuecTBo yacoB
Kon- IIpak
Ne - ara
Tema ypoka TPOJIbL tuyec  Jar
n/n Bceero HbIE KHe H3yYeHHS
pado- pao6o-
ThI ThI
b
1 MOJIOTHSI KaK KOMIUIEKCHAsI HayKa U KaK 4acTh 1 04.09.24
COBPEMEHHOI'0 001I1ecTBa
2 JKuBble cCTEMBI U UX CBOWCTBA 1 04.09.24
JKuBble cCTEMBI U UX CBOWCTBA 1 06.09.24
YpoBHEBas OpraHu3anus )KUBbIX CUCTEM 1 06.09.24
u . Kn
5 CTOpUSI OTKPBITHS M U3y4YeHus kieTku. Knerounas 1 11.09.24
TEOpHus
MeTonbl MOJIEKYISIPHOM U KJIETOYHOH OHOJIOTHH.
[MpakTryeckas pabora «/3yueHre METOIOB KIETOUHOH
6 paKTHY st paboT YUECHHE METOJIOB KJICTOUHOU 1 05 11.09.24
ouostoruu (xpomatorpadus, eKTpodopes,
muddepeHnmaibaoe neHTpudyruposanue, [TLIP)»
XUMHUYECKUH COCTaB KIETKU 1 13.09.24
XUMHUYECKUH COCTaB KIETKU 1 13.09.24
MunepabHBIE BeIECTBa KIETKH, UX OHOJIOTHIeCKast
9 1 18.09.24
poib
10 OprasandecKre BEmecTBa KISTKH — OCIKH. 1 18.09.24
OpraHnyeckre BEeLeCTBa KIETKH — OeJIKH.
11 JlaGopatopHas padota «OOHapyxeHne OEJIKOB ¢ 1 0.5 20.09.24
MOMOIIIBIO KaUeCTBEHHBIX PEAKI[HIi»
12 CpoiicTBa, KiITacCUPUKAIHS U QYHKITUH OCITKOB 1 20.09.24
13 OprasndecKre BEIeCTBa KISTKH — YTIIEBOJIBI 1 25.09.24
14 OpraHudeckre BEIIeCcTBa KISTKH — JIMITUABI 1 25.09.24
15 Hyxnennossie kucinotel. JIHK u PHK. 1 0.5 27.09.24
Hyxneunossie kucnotsl. JIHK u PHK. JlabopaTopHas
16 pabota «VccreoBaHe HyKICHHOBBIX KHCIIOT, 1 0.5 27.09.24
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPraHU3MOB)
17 Crpoenne u pynkun ATD. Ipyrue 1 02.10.24
Hykneosuarpugochatsr (HTD)
18 Cexsennponanne JJHK. Mertosr reHOMUKH, 1 02.10.24
TPAHCKPUIITOMUKH, IPOTCOMHKH
MeTomp!l CTpYKTypHOH OHOJOTHH
19 Abl CTPYKTYP 1 04.10.24
04.10.24
20 Tuns! ketok. [IpokapuoTuueckas KieTka 1
21 CrpoeHne sykapruoTHIecKor KiIeTKH. [IpakTiaeckas 1 05 09.10.24

pabota «M3ydeHre CBOHCTB KICTOYHONH MeMOpaHbI»




22 CrpoeHue dYKapHOTHYCCKON KICTKH. 1 09.10.24
IToBepXHOCTHBII anmapaT KJIETKU

23 P P 1 11.10.24
OpxHOMEMOpaHHBIE OpTraHOUAKI KIeTKH. [IpakTndeckas

24 pabota «/3yueHne NBIKEHHS IUTOIUIA3MEI B 1 0.5 11.10.24
PaCTUTEIBHBIX KIIETKAX)

25 OpxHOMEMOpaHHBIE OPTaHOUIEI KIIETKH. 1 16.10.24
IToyryaBTOHOMHBIC OPTaHOMIBI KIICTKH: MUTOXOH/IPHH,

26 wiactuel. JlaboparopHas pabora «VccnenoBanue 1 0.5 16.10.24
TUIa3MOJIM3a U JICTIa3MOJIH3a B PACTUTEIBHBIX KICTKAaX)

27 HememOpaHHBIE OpraHOUABI KIIETKH 1 18.10.24

28 CrpoeHnue 1 GyHKIUH s171pa 1 18.10.24

29 CpaBHUTENbHAS XapaKTePUCTUKA KJIETOK 9yKapHOT. 1 23.10.24
CpaBHHTENBbHAS XapaKTEPUCTUKA KIIETOK SYKapHOT.

30 JlabopaTopHas paboTa «3ydeHne cTpOeHHs KICTOK 1 0.5 23.10.24
Pa3IMIHBIX OPTaHIM3MOBY
Acc cc — JIBE CTOpO

31 UMIJISIHAS U TUCCUMUISIIAS — JBE CTOPOHBI 1 25 10.5
MeTabomm3ma. Turmbl 0OMeHa BEIIeCTB.
ACCUMHIIATIAA U TUCCUMUISIIIAS — JIBE CTOPOHEI

eradomusma. T obmeHa BeriecTB. JlaboparopHa

32 MeTabomm3ma. Turmbel 0OMeHa Bel VTB paTopHas 1 05 25.10.24
pabota «/3yueHue KaTaluTHUYCCKOW aKTHBHOCTH
(hepMeHTOB (Ha IpUMEpe aMUIIa3bl HITH KaTaaasbl)»
DepMeHTAaTUBHBIN XapaKTep peaKuil KIETOYHOTO

33 P P P peatt 1 05.11.24
MeTabom3Ma.
DepMEHTAaTUBHBIN XapaKTep peaKLUK KIETOYHOTO

erabonu3ma. Jlaboparopnas padora «M3yueHue

34 METADOIIEN PATOPHAJ paboTa (L 3yHeHH 1 05  05.11.24
(hepMEHTaTHBHOTO PACIICIUICHHUS IIEPOKCHIa BOJIOPOIa B
PaCTUTENBHBIX U )KHBOTHBIX KJIETKAX)

35 Benku-akTuBaTOPHI M OEITKA-UHTHOUTOPHI 1 06.11.24

36 ABTOTpO(HBIN THIT 0OMEHA BEIIECTB 1 06.11.24

37 ABTOTpO(HBIN THIT 0OMEHA BEIIIECTB 1 08.11.24

38 ®doTocuHTE3 1 08.11.24

39 ®dortocunTe3 1 13.11.24

40 doTocuHTe3 1 13.11.24
X . JIab 0 C

a1 emocuHres. JlaboparopHas padora «CpaBHeHHE 1 05 15.11.24
nporeccoB (pOTOCHHTE3a 1 XEMOCHHTE3a»
AHa3po0HbBIe OpraHu3Mbl. Bu bl OpOKEeHHUS.

42 Jlaboparopras pabota «CpaBHEHHE MPOIIECCOB OPOIKESHUS 1 15.11.24
U IBIXaHHS»

43 AbnpoOHBIE OpraHn3Mbl. JTalbl YHEPreTHUYECKOro 0OMeHa 1 20.11.24
Aspob .0 §

44 9pOOHBIC OPTaHU3MBL. DTaIlbl SHEPTETUIESCKOr0 0OMeHa 1 20.11.24
€] 0 .C

45 HEprust MeMOPaHHOTO rupaaneHTa mpoToHoB. CHUHTE3 1 99.11.24
AT®: pabora nmporonHoit ATd-cuHTa3BI

46 Peakuuu maTpuyHOTO CHHTE3a 1 22.11.24




47 Tpanckpurus — MaTpuaHbIid cuaTe3 PHK 1 27.11.24
48 Tpancnsuus u e€ Tanbl 1 27.11.24
49 Igsjfﬁsfitng;zgﬁomcnm. Pone pubocom B 1 59.11.24
50 Pemienue 3anau no teme «bnocunres Genmkay 1 1 29.11.24
51 Pemenne 3amgau o reme «brocmaTe3 O€IKa» 1 1 04.12.24
52 Opraan3anys TeHOMa y IPOKapHoOT M yKapHOT 1 04.12.24
53 Perymsuns cunaTe3a Oenka y mpoKapHoT. 1 06.12.24
54 MostekysipHble MEXaHU3MbI DKCIIPECCHU TEHOB Y 1 06.12.24
9YKapuoT
55 Bupycbl — BHEKJIETOYHbIC (OPMBI )KU3HH U OOIHUTaTHBIC 1 11.12.24
Mapas3uThbl.
Bupycel — BHekeTouHble POPMBI )KU3HH M OOJIMTaTHBIC
56 napa3utsl. [Ipaktuyeckas padota «Co3gaHue Moaenu 1 0.5 11.12.24
BUpYCa»
57 BupycHble 3a0051eBaHIS YeTOBEKa, YKUBOTHBIX, PACTCHUH 1 13.12.24
58 BupycHble 3a001eBaHIS YeTOBEKa, YKUBOTHBIX, PACTCHUH 1 13.12.24
59 HanoTexHOI0rMH B OMOJOTHH U METUIIMHE 1 18.12.24
60 JKv3HEHHBIN UK KIETKU 1 18.12.24
61 Marpuunsiit cuntes JJHK 1 20.12.24
62 Xpomocomel. JlaboparopHas padoTa «3ydenue 1 05 20.12.24
XPOMOCOM Ha TOTOBBIX MUKPOTIPEapaTax»
63 JleneHne KISTKH — MHTO3 1 25.12.24
64 JleneHne KJISTKH — MHTO3 1 25.12.24
Twumet kieTok. Kapuokunes u purokunes. JlaboparopHas
65 pabota «HabioneHrne MUTO3a B KJIETKaX KOHYHMKA 1 0.5 27.12.24
KOpeIKa JyKa (Ha TOTOBBIX MUKPOIIpenaparax)»
66 PeryJisiiiust 5KU3HEHHOTO IMKJIA KIIETOK 1 27.12.24
67 OpraHu3M Kak eIMHOe 1IeJ10e 1 10.01.25
68 TxaHu pacTCHHIA. 1 10.01.25
69 TKaHHVpaCTeHHﬁV. JlabopatopHas pabota «3ydyenue 1 05 15.01.25
TKaHeW pacTeHui»
70 TxaHM KUBOTHBIX U YEIIOBEKA. 1 15.01.25
n D o ooy
T2 hyeennc opranos aersenoro pecton ! 05 | 170125
73 Onopa Tena opraHu3MoB 1 22.01.25
74 JIBr>keHue OpraHu3MoB 1 22.01.25
75 IMutanue opraHusmMoB 1 24.01.25
76 [TuTraHne O3BOHOYHBIX KMBOTHBIX. [IuIeBapuTenbpHas 1 28,0125
cHCTeMa YelloBeKa
7 JlpIXxaHue opraHuzMoB 1 29.01.25




78 JIpIXaHHe TT0O3BOHOYHBIX KHBOTHBIX M UEJIOBEKA 1 29.01.25

79 TpaHcnopT BeUIECTB Y OPraHU3MOB 1 31.01.25
KpoBeHocHas crctemMa MO3BOHOYHBIX KUBOTHBIX U

80 P 1 31.01.25
YeroBeKa

81 Brigenenue y opraHuzmoB 1 05.02.25

82 3ammTa y OpraHu3MoB 1 05.02.25

83 HNMMmyHHas cucTeMa 4eoBeka 1 07.02.25

84 PaznpaKuMoCTh 1 peryIsius y OpraHu3MoB 1 07.02.25
I'ymopansHast perynsiys 1 3HIOKpHUHHAS CHCTEMA

85 yMOPp peryiill HOKP 1 12.02.25
JKUBOTHBIX U UCJIOBEKA

86 DopMbI pa3MHOXKEHHUSI OPTAaHU3MOB 1 12.02.25

87 ITomoBoe pa3zMHOXECHUE 1 14.02.25

88 Meiio3 1 14.02.25

89 Metio3 1 19.02.25
Tlamerorenes. OOpa3oBaHNE U PA3BUTHE MTOJIOBBIX KIICTOK.

90 JlabopatopHas paboTa «/3ydeHne CTpOSHHS MOJIOBBIX 1 0.5 19.02.25
KJICTOK Ha TOTOBBIX MHKPOIIpETIapaTax»

91 WuauBunyanbHOE pa3BUTHE OPraHU3MOB — OHTOI'CHE3 1 21.02.25

92 3akiaKka OpraHoB U TKaHE! U3 3apOJIbIILEBbIX JIUCTKOB 1 21.02.25
Poct u pazButne xuBoTHBIX. JlabopaTropHas padorta

93 «BrIsABICHNE PU3HAKOB CXO/ICTBA 3aPOIBIIICH 1 0.5 26.02.25
MTO3BOHOYHBIX KHBOTHBIX)
PasmHoxeHue u pa3Butue pacteHuit. JlaboparopHas

94 pabota «CTpoeHIEe OPraHOB Pa3MHOKEHHS BBICIIAX 1 0.5 26.02.25
pacTeHuiD»

95 Hcropus cTaHOBIIEHUS M pa3BUTHS FEHETUKH KaK HAyKU 1 28.02.25
OcHOBHBIE TIOHATHS U CUMBOJIBI TeHETHKH. JIabopaTtopHas

96 pabota «J/Ipo3oduia kak 00BEKT FeHETUIECKUX 1 0.5 28.02.25
HCCIIEI0BaHUII»
3aKOHOMEPHOCTH HACJICIOBAHUS TIPU3HAKOB.
MonorubpunHoe ckpeniuBanue. [IpakTiuaeckas padbora

97 . PHIAHOE CKRPELL P P 1 05  05.03.25

W3ydenue pe3ysbTaTOB MOHOTHOPHHOTO CKPEIIMBAHUS
y Ipo30o¢uibt"
0

98 HuTonoruyeckre 0OCHOBHI MOHOTHOPHIHOTO 1 05.03.25
CKPCIIBAHUS
Ananusupytolee ckperinBanue. HermonHoe

99 HABHPYOm pelpBatm HoH 1 07.03.25
JIOMHUHUPOBaHUE
IIpakTryeckas pabdora «Pemenue 3aqad Ha

100 P P 8 1 1 07.03.25
MOHOTHOPHJTHOE CKPELINBAHHE).
Jurubpunnoe ckpeniuBanue. [Ipaktudeckas padora

101 «V3yueHne pe3ysbTaToB AUTHOPUIIHOTO CKPELIMBAHUS Y 1 0.5 12.03.25
JPO30(hHIIBI»
IIpa eckas pabota «Pemenne 3a1a4 Ha 0 oe

102 pakTHUYecKasi padoT: [ICHUE 3a/1a4 HA JUTHOPUIH 1 1 12.03.95
CKpEIIMBAHUEY.

103 [uTonoruyeckre OCHOBBI TUTHOPUIHOTO CKPEIIUBAHHUS 1 14.03.25




104 CrereHHOe HaclleJOBaHHE MTPU3HAKOB 14.03.25
XpoMocoMHasi TEOpHsI HACIIECTBEHHOCTH

105 P P s 19.03.25
[IpaxTrgeckas padora mo Teme «CrerieHHoe

106 1 19.03.25
HAcJIeJ0BaHUE TPU3HAKOB)»

107 I'eneruka moia 21.03.25
TeHoTHI KaK I€JIOCTHAS CHCTEMA

108 B 21.03.25
TIpakTiueckas pabora Ha TeMy «I €HETHKa I10JIa)

109 P P Y 1 02.04.25
IIpaxTrueckas pabora Ha TeMy «[ €HETHKA I10J1a)»

110 P P Y 1 02.04.25
I'eneTnyecKnii KOHTPOIL PA3BUTHS PACTCHHUH, )KMBOTHBIX

111 poTE P P 04.04.25
U YeJIoBeKa

112 M3MeHYnBOCTh PU3HAKOB. BHIBI HI3MEHUMBOCTH 04.04.25

113 MonundukanroHHas H3MEHIUBOCTh 09.04.25
BapuanuoHHBI psig U BapualluOHHAs KpUBasl.

114 ITocTpoeHne BapHallMOHHOTO PSAAa U BApHALIMOHHOM 09.04.25
KpPUBO.
BapualoHHbIH psil ¥ BApUALIMOHHAS KPUBAsL.

115 JlabopatopHas pabota «lccinenqoBanne 3aKOHOMEPHOCTEH 0.5 11.04.25
MOIM(DUKAIIMOHHON U3MEHYHUBOCTHY.
IenoTunuueckas N3MeHYNBOCTL. KoMOMHaTHBHAS

116 11.04.25
U3MEHYUBOCTH

117 MyranuoHHast ©3MEHIHBOCTb. 16.04.25
MyTtannoHHasi U3MEHUHUBOCTb. [IpakTudeckas pabora

118 «MyTaiuu y 1po30Quiis! (Ha TOTOBBIX 0.5 16.04.25
MHUKpOIIpenapaTax)»
3aKOHOMEPHOCTH MYTAaLlMOHHOIO MPpoLecca. DIUTEHETUKA

119 P yran por 18.04.25
Y DIIUT€HOMMKA
I'eneTuka yemoBeka.

120 18.04.25
I'enetuka yenoBeka. [IpakTuueckas pabora

121 . 1 23.04.25
«CocTaBlieHHE U aHAIN3 POJOCIOBHONY

122 T'eHeTuka denoBeka. 23.04.25

123 MeTtoapl MEAUIIMHCKOI T€HETUKH 25.04.25
3HayeHHe MEAUIUHCKON FEHETUKH B IIPEIOTBPAICHUU U

124 AL  IpeaOTRpam 25.04.25
JICYCHUHU T€HETHUECKUX 3a00JIeBaHUll YelToBEKa
OcHoBHbIE TIOHATHS cenekiun. JlaboparopHas paboTa

125 «M3y4eHne copToB KyIbTypHBIX PACTCHUN U ITOPOJT 0.5 30.04.25
JIOMAIIIHUX KUBOTHBIX)
MeTtop! ceneknMoHHoM padboTel. JJabopaTopHas padbora

126 A ! P PATOPHAA p 05  30.04.25
«/3y4ueHne METOIOB CEJICKIIUN PACTCHUI

OCTHIKEHUS CEJIEKIMH PACTEHUH U JKUBOTHBIX.
127 A TP 07.05.25

[Ipakrnueckas padora «IIpuBUBKa pacTeHHUI




CoxpaHeHHe, N3YYCHHE U NCIIOJIb30BAHNE TCHETUICCKUX

128 1 07.05.25
pecypcoB
BroTexHoIOrNA KaKk HayKa M OTpacib IPOM3BOJICTBA.

129 IIpaxTrdeckas pabdora «3ydeHne o0BEKTOB 1 0.5 14.05.25
OMOTEXHOIOT AN

130 OCHOBHBIE HAIIPABIICHHUSI CHHTETUIECKOH OMoIoTnn 1 14.05.25

131 OCHOBHBIE HAIIPaBIICHHUSI CHHTETUIECKOH OMoIoTnn 1 16.05.25

132 XpoMOcOMHas ¥ TeHHASI HHXKSHEPHS 1 16.05.25

133 MemnmmHackne OMOTEXHOIOTHH 1 21.05.25

134 PesepBHBIii ypoK. HOBT(jpeHI/IC, 006o0menue, 1 21.05.25
CHCTEMAaTH3aLHsl 3HAaHHI

135 PesepBHBIii ypoK. HOBT(jpeHI/IC, 00o00meHue, 1 93.05.25
CHCTEMAaTH3alHsl 3HAaHHI

136 PesepBHbIi ypoK. HOBT?peHI/Ie, 000011IeHHE, 1 23.05.25
CHUCTEMAaTH3alluia 3HAHUHU

OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 136 215




11 KJIACC

KoanuecTBO yacoB
Ne Hara
Tema ypoka Bce
n/n K.p IL.p u3ydeHus
ro
Paznen 1. 3apokaenue u pa3BuTHE IBOJIOIMOHHBIX NMpPeACTABJIEHUI B Ouoiorum. 8
1) 3apoxeHue I/Iupa3BI/ITI/Ie SBOJFOIIMOHHBIX 1 03.09.24
NpEeJICTABICHUI B OHOJIOTUH
2) ITpeAnochUTKM BO3HUKHOBEHHS TapBUHHU3MA. 1 03.09.24
JKusznue u HayuHas aestenapHOCTh Y. JlapBuHa.
OomnroronHas reopus Y. Jlapsuna
3 B pust H. Jlap 1 04.09.24
BHKYIIHE CHJIBI SBOJIOIMK BHIOB 1m0 Y.
g | Hwmmym HI B 1 04.09.24
HapBuny
Bopwba 3a cymecTBoBaHME, €CTECTBE 5
5 Pb yHIV TBOBAHUC, TCCTBCHHBIU U 1 10.09.24
HCKYCCTBEHHBIH 0TOOD
Odopmienne CHHTETHYECCKOM TeopHun
6 spomorin  (CTD). HeiirpanbHas Tteopus 1 10.09.24
JBOJIIOLHH.
CoBpeMeHHAsi ~ DBOJIOIIMOHHAS ~ OHMOJIOTHSL.
. 3HaueHUWE  OBOJIOIMOHHOW  TEOPUH 13 1 11.09.24
(hopmMupoBaHUU €CTECTBEHHO-HAYYHOU
KapTUHBI MUpA.
Do OBaHUE CUHTETUYECKOU TEO
3 PMHUPOBaHUE CHHTETHUYECKON TEOPHH 1 11.09.94
IBOJIIOIIMU
Paznen 2. Muxpo3Boaionusi ¥ eé pe3yabTaTsl 24
Oranbl 3BOIOIMOHHOTO MpoIiecca:
9 Tallbl S5BOJIOLMOHHOIO IIPOITL 1 17.09.24
MUKPO3BOJTIOIUS K MAKPOIBOIFOIHS
[Momynsiiyst — 3IeMeHTapHAs eTUHHIA
10 Y PHA CATHIR 1 17.09.24
SBOJIFOIIMU
3aK0oH reHeTHUeCcKoro paBHOBecus JIx.
11 ’ P a 1 18.09.24
Xapmu, B. Baitu6epra.
JlaboparopHas pabota «BblsiBieHUE
12 patoprat pabora « 1 1 | 18.09.24
WU3MEHYUBOCTH y 0COOEH OJHOTO BUIA»
Pernienue 3a1a4 ¢ UCMONB30BAaHUEM 3aKOHA
13 o 1 1 | 24.09.24
Xapnu-BaiiOepra.
Pernienue 3aa4 ¢ UCMONBb30BAaHUEM 3aKOHA
14 " 1 1 | 24.09.24
Xapnu-Baitabepra.
15 DneMeHTapHbIe (HaKTOPHI IBOITOIUH 1 25.09.24
Oddekt ocHoBatens. DPdexT OyTEUIOTHOTO
16 | 90 (epercr Oy 1 25.09.24
TOPJIBILIKA
Murpanuu. 130 o W
17 WATpanu JISIAW TOIYJISIAN 1 01.10.24
reorpaduueckas, Onosorudeckas




EctecTBeHHBIN 0TOOp — HampaBJISIOLIANA

18 01.10.24
(hakTop SBOIIOLIH
19 [TonoBoit oTOOp 02.10.24
20 [Tpucnoco6IeHHOCTh OPraHU3MOB Kak 02.10.24
pe3yIbTAT MUKPOIBOJIIOIHH.
Jlaboparophas pabora «3ydenne
21 apoMoph030B U UAHOANATITAINIA Y PACTCHUN U 08.10.24
JKUBOTHBIX)
[Ipumeps! IprCTIOCOOIEHUH Y OPTaHU3MOB!
22 | Mopdonornueckne, GU3HOIOTHIECKHUE, 08.10.24
OMOXUMHYECKHE, TTOBEACHUYECKHE.
Jlaboparophas padota «IIpucrnocobneHus
23 OpPraHM3MOB U HX OTHOCHTE/IbHAS 09.10.24
1IEJIECO00PA3HOCTH
24 Bun, ero kputepuu u CTpyKTypa. 09.10.24
o5 CpaBHeHHUE BUIOB IO MOP(OIOTHIECKOMY 15.10.94
KPHUTEPHIO
26 Jlaboparophas padota «CpaBHeHHE BUIOB IO 15.10.24
MOP(OJIOTHISCKOMY KPUTEPHIO
27 Crtpykrypa Buga 16.10.24
08 Bunoo6paszoBanue kak pe3yabTaT 16.10.24
MHUKPO3BOJIIOLIUH
29 Bunoo6paszoBanue kak pe3yabTaT 22.10.24
MUKPO3BOJTIOLIUU
30 CBs13b MUKPO3BOJIFOLUU U SMHUJIEMHUOIOTUU 22.10.24
31 O06o00mIeHne 110 TeMe «MUKPO3BOTIONHNS U e€ 23.10.24
PE3YIBTATHI
32 ?ﬁi{i(?o(;l};ﬁoff: zlae;'] ;;i/ﬁiTaTm» 23.10.24
Pa3nen 3. Makpo3BoJonus 4 eé pe3yabTaTthl 9
33 MakposBodtonus. [laneoHTonornueckue 06.11.24
METO/IbI U3YUCHHSI SBOTFOIMN
34 Buoreorpadpuueckiue METOIbI U3yUCHHS 06.11.24
IBOJIIOINH
OMOpHOIOTHYECKHE U CPABHUTEIBHO-
35 MOpGOJIOruIecKre METOIbI U3YUECHUS 12.11.24
SBOJIOLMN
MonekynsipHO-TEHETHIECKHE,
36 OHOXHMHYECKHE U MATEMATUYECKHE METOIbI 12.11.24
M3y4YEeHHUS IBONIOLNHT
37 OO01mue 3aKOHOMEPHOCTH SBOJTIOIUN 13.11.24
38 O01111e 3aKOHOMEPHOCTH 3BOJIOLUT 13.11.94




A,I[aHTI/IBHaSI paguanus. HepaBHOMepHOCTI:

39 1 19.11.24
TEMIIOB DBOJIOLANA
O06001menue mo teme «MakpodIBOJIIOLHUS U €6
40 H P H 1 19.11.24
PE3YIBTATHI»
TIposepounas pabora 110 Teme
M POBep p ! 1 20.11.24
«Makpo3BOIOIYS U €€ Pe3yJIbTaThD»
Paznen 4. [Ipoucxo:xkaeHue u pa3Butue ;ku3Hu Ha 3emie 17
Hayuynble THIIOTE3bI IPOUCXO0XKICHUS KU3HA
42 e P A 1 20.11.24
Ha 3emiie
OHAy4YHbIE IPEACTABIEHNS O 3aPOKICHUU
a3 | Aomay pell POAA 1 26.11.24
JKU3HHU
44 OCHOBHBIE 3TaITBl HEOPTAHUIECKOU IBOJTFOITIN 1 26.11.24
45 | I'umoTe3sl 3apOXKACHAS KI3HH 1 27.11.24
Hcropus 3emiu U METObI €€ U3YUECHUS.
JlaboparopHnas padora «3ydenue
46 patoptiai b yHeHAC | 1 27.11.24
OIMCAHHE UCKOIAEMBIX OCTATKOB JPEBHUX
OpPraHU3MOB»
HauanbsHbie 3TaIbl OpraHudecKou dBOJIIOIINHA
47 P B 1 03.12.24
48 OBOJIOIHS SyKapruOT 1 03.12.24
OCHOBHBIE 3TaIbl BOJIOIHH PACTUTEIHHOTO
mupa. [Ipaktuueckas padora «3yueHue
49 pa. llp 1 p i 1 04.12.24
0c0OEHHOCTEH CTPOSHHS PACTCHUH pa3HbIX
OTIEIIOBY
50 OCHOBHBIE 3TaIlbl 3BOJIOLMU KUBOTHOTO MUPA 1 04.12.24
OBoumolus KUBOTHBIX. [IpakTHyeckas padoTta
51 «M3yueHne 0COOEHHOCTEH CTPOSHUS 1 10.12.24
IIO3BOHOYHBIX JKUBOTHBIX)»
Pa3ButHe XU3HU Ha 3eMIIE 110 dpa
52 MIE O Spam o 1 10.12.24
nepuoam
MaccoBsle BEIMUPAHUSI — DKOJIOTHYECKUE
53 P 1 11.12.24
KPH3HCHI MPOIILIOTO
CoBpeMEeHHBIN YKOJIOTHYECKUH KPU3HC, ETO
54 p P 1 11.12.24
0COOEHHOCTH
55 CoBpeMeHHas chcTeMa OPraHNIeCKOro MHpa 1 17.12.24
OCHOBHBIE CHCTEMATHYECKHE T
56 pyTHE! 1 17.12.24
OpraHu3MOB
O0600mmenue mo reme «IIporucxoxaeHue u
57 H POHEXOAA 1 18.12.24
pa3BUTHE KU3HU HA 3eMIIe»
IIposepounas 1o Teme «IIporcxokaeHue
58 POBep poHCXOAACHIE | 1 18.12.24

pa3BUTHE KU3HU HA 3eMIIe»




Paznen S. [Ipoucxo:kaeHue yenoBeKka — aHTponoreqes 16

59 | AHTpomosorus — HayKa O YellOBEKe 1 24.12.24
PasBuTue mpeacTaBIeHU O IPOUCXOKICHUN
60 ped P A 1 24.12.24
yeioBeKa
MecTo uenoBEKa B CHCTEME OPraHUYECKOrO
61 P 1 25.12.24
Mupa.
Jlaboparophas pabora «3ydenne
62 OCOOCHHOCTEH CTPOCHHS CKEJIeTa YelIOBEKa, 1 25.12.24
CBSI3aHHBIX C IPSIMOXOKICHHEM)
63 | JIBwKymmue CHIIBI aHTPOIIOTeHEe3a 1 14.01.25
CooTHoIIeHHEe OMOIOTHYECKUX U COLHAIBHBIX
64 t 1 14.01.25
(hakTOpOB B aHTpOTIOTeHE3e
OCHOBHBIE CTaAUH aHTPOMOreHe3a . PanHue
65 P 1 15.01.25
4eJI0BEKOOOpa3zHbIe
ABCTpaJIONUTEKHU — IBYHOTHE IIPEIKH JTIOACH.
66 p 1 aBY p 1 15.01.25
UennoBeK yMenbIi.
YenoBek npsaMoxondamui. Yenosek
67 PAMOXOAA 1 21.01.25
HEeaHIePTaTbCKHU
OcHOBHBIE CTaIUH aHTpoHoreHe3a. YemaoBek
68 © CTalH aHTp 1 21.01.25
pasyMHBIN COBPEMEHHOTO THIIA
ITaneoreneTrnka u majieoreHOMHKa
69 1 22.01.25
70 OBOJIIOIMS COBPEMEHHOTO YEJIOBEKa 1 22.01.25
Yenopeueckue pacsl. [Ipakruueckas padoTa
71 «M3yueHne SKOIIOTUYECKUX a/TarlTaIii 1 28.01.25
YeJIOBEKA
MC)K NCIUITIJIMHAPHBIC MCTOIbI
72 Auett P A 1 28.01.25
AHTPOIOJIOTHH
O0600mmenue o reme «IIpoucxoxaeHue
73 H POHCXOA 1 29.01.25
YeNoBeKa — aHTPOIIOTCHE3»
IIpoBepounas mno teMe «IIpoucxoxneHue
74 POBEp P A 1 29.01.25
YeJIOBEKA — aHTPOTIOICHE3)
Pa3nen 6. Ikos0rusi — Hayka 0 B3aUMOOTHOIIEHUAX OPTaHU3MOB U
HA/IOPraHU3MEHHBIX CHCTEM ¢ OKpPY:Karomei cpenoii 8
75 | 3apoxkaeHue U pa3BUTHE IKOJIOTUU 1 04.02.25
Merto bl 5K010THH. JTabopaTopHas padoTa
76 «3ydeHne METOA0B SKOJIOTUYECKUX 1 04.02.25
HCCIIEIOBAHUI
3HayeHne PKOJIOTMYECKUX 3HAHUHI I
77 s 1 05.02.25
YyeJioBeKa
78 | Dkonoruueckue GakToOpbI 1 05.02.25




Abuotnyeckue pakTopbl. CBET Kak
IKosoruueckuii pakrop. Jlaboparopuas

79 o 11.02.25
pabota «BeIsBICHHE MPUCITOCOOTICHII
OpPTraHU3MOB K BIUSHUIO CBETa»
Aobuornueckue akropsl. TemnepaTtypa Kak
sKkosorndeckuit paxrop. JlabopaTopras
80 daxcrop. JlaGopatopia 11.02.25
pabota «BeIsIBICHHE MPUCTTOCOOTICHII
OpPraHU3MOB K BIUSHHUIO TEMIIEPATYPhD»
Aobuorndeckue GakTopbl. BiaxxHOCTh Kak
skosorndeckuit paxrop. JlabopaTopHas
81 (acrop. JlaGopatop 12.02.25
paboTta «AHaTOMHUYeCKHEe OCOOCHHOCTH
pacTeHUl U3 pa3HBIX MECT OOUTAHUS
O060061IeH e 0 TeMe «DKOJIOTHS — HAyKa O
82 H Y 12.02.25
B3aMMOOTHOIIIEHUSIX OPTaHU3MOBY»
Pa3nen 7. Opranu3msl U cpea odoutanusa 8
83 Cpenpl 00UTaHUST OPTaHU3MOB 18.02.25
84 Cpenpl 00UTaHUST OPTaHU3MOB 18.02.25
85 buonorunyeckue puTMbI 19.02.25
86 JKuzHeHHbie (hOpMBI OpraHU3MOB 19.02.25
87 buortndeckue dakTopsr 25.02.25
88 buortudeckue dhaxkTopsl 25.02.25
3HaueHne OMOTHYECKIX B3aUMOJICHCTBHUH IS
89 | cylecTBOBaHUS OPraHU3MOB B CpEIC 26.02.25
oOuTaHus
O6006mmenune mo Teme «OpraHu3Mbl U cpeaa
90 B P pe 26.02.25
oOuTaHMsD
Paznen 8. DxoJiorus BUAOB M nomyasauui 12
91 OKOJIOTMYECKHE XapaKTEPUCTUKHU MOMYIISALIH 04.03.25
OCHOBHBIE TTOKa3aTEeH MMOMYJISAINH:
92 YHUCJICHHOCTh, IUNIOTHOCTh, BO3PACTHAs U 04.03.25
MOJIOBAs CTPYKTYpa
OCHOBHBIE ITOKa3aTEeH MOMYJISAINH:
93 POXKIa€MOCTh, IPUPOCT, TEMIT POCTA, 05.03.25
CMEPTHOCTb, MUTPALIUH
94 OKoJoruyecKkas CTpyKTypa MOMyJIsIHAN 05.03.25
WHAMUKA TOMYJISIIUN U €€ PeryJisius
o5 | Y Pery 11.03.25
96 JluHamuKa MOMYJISILMK U €€ PeryJisaius 11.03.25
KpuBble pocTa YUCIIEHHOCTH MOMYJISAIINH,
g7 | PHBHED A 12.03.25
KpuBbie BEDKMBaHHS
Dxonorudeckas Hula Buaa. JlabopatopHas
98 pabota «IIpucnocoOeH s CeMsH paCTSHHUH K 12.03.25

paccCeICHNUIO»




99 Bup xak cucreMa nmomymiasuui 1 18.03.25

100 3aKOHOMEPHOCTH MOBEJICHUST K MUTPALIUI 1 18.03.95
JKUBOTHBIX
0060061IeHne M0 TeMe «DKOJIOTHS BUIOB U

101 Het A 1 19.03.25
TIOTTYJISIIIA A

102 HpOBepoquaﬂ o TemMe «KOJIOTHUS BUJIOB U 1 19.03.95
TIOTTYJISIIIA A

Paznen 9.9kon0rus cooduiecTB. IK0JI0rnyeckue cucteMbl 14
103 | CooObmiecTBO OpraHu3MOB — OHOIIEHO3 1 01.04.25
104 | DxocucreMa Kak OTKpPBITasi CUCTEMa 1 01.04.25

K

105 PYTOBOPOT BEIIECTB U MOTOK SHEPTHH B 1 02.04.95
IKOCUCTEME

106 | OcHOBHBIE MOKA3aTEIH YKOCHCTEMBI 1 02.04.25
DKOJIOTUYECKUE TUPAMUJIBI

107 pavit 1 08.04.25

108 | U3meHeHust COOOIECTB — CYKIIECCUU 1 08.04.25

109 [Tpupoaubie C-)KOCI/ICTGMEI. DKOCHUCTEMBI 03€p U 1 09.04.25
peK. DKOCHCTEMBI MOPEl M OKEaHOB

110 [Tpupoaubie C-)KOCI/IC];GMI)I. DKOCHUCTEMBI 1 09.04.25
TYHJIp, JIECOB, CTENEH, MyCThIHb

111 | AHTpONOTreHHBIE 3KOCUCTEMBI 1 15.04.25

112 Ypboskocuctemsl. [Ipaktiueckas pabora 1 15.04.95
«M3yuyenue u onrcaHue ypOoo3IKOCUCTEMBI»

113 3aK0H0Me1voHOCT£/I (hopMHPOBaHHS OCHOBHBIX 1 16.04.95
B3aMMOJICHCTBUN OPTaHU3MOB B 3KOCUCTEMAX
MexaHu3Mbl BO3JEHCTBUS 3arpsI3HEHUN

114 | PasHBIX THIIOB Ha CyOOpraHu3MEHHOM, 1 16.04.95
OpPraHU3MEHHOM, MTOMYJISILIUOHHOM U
9KOCHUCTEMHOM YPOBHSX

115 0O06006111eH e 110 TeME DKOJIOTHS COOOIIECTB. 1 29 04.25
DKOJIOTUYECKUE CUCTEMBI

116 IIpoBepouHast Mo TeMe JKOJIOTUsI COOOIIECTB. 1 99.04.95
DKOJIOTHUECKHE CHCTEMBI

Pa3nen 10. Buocdepa — riiodanbHasi 3kocucreMa 6

117 Buocdepa — obmennanerapHas 000m0uKa 1 23.04.95

3emm
118 | Yuenwue B. U. Bepuajackoro o 6uochepe 1 23.04.25
119 | 3akoHOMEpHOCTH CyIIECTBOBaHMS Orochepsl 1 29.04.25
120 KpyroBopoThI BEemeCTB 1 OMOT€OXUMUIECKHE 1 99.04.25

ITUKJIIBI




3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI

121 1 30.04.25
CyIIN

122 | YcroitunBocts 6uochepsl 1 30.04.25

Paznen 11. YUenoBek U okpy:karouias cpeia

123 | DKOJOrHYeCcKre KPU3UCHl U UX MPUYHUHBI 1 06.05.25

124 | BosneiicTBue yenoBeka Ha buochepy 1 06.05.25

125 AHTpOHOl"eHHUOC BOSI[CI/ICTB}/IC Ha 1 07.05.25
PACTHTENBHBINA 1 KUBOTHBIH MHD

126 | OxpaHa mpupozbl 1 07.05.25

127 OCHOBHBIE TPUHINTIBI YCTOWYUBOTO Pa3BUTHSA 1 13.05.25
YeJIOBEYECTBA U PUPOJIBI
PanrionansHOe MpUpoO0NONBE30BaHIE U

128 | coxpaneHHe OHOIOTHYECKOTO pa3HOOOpasus 1 13.05.25
3emnu

129 0O6006menue mo teme «brochepa — 1 14.05.95
riio0anbHas SKOCUCTEMa)

130 [TpoBepounas no Teme «buochepa — 1 14.05.25
riio0anbHas SKOCUCTEMa)

131 | [loBTOpeHHE TEMBI «DBOIFOIIHS 1 20.05.25

132 | [IpakTukym «PemeHre BapuaHnTOB 3aaHAD 1 1 20.05.25

133 | [IpakTukym «PemeHre BapuanToOB 3aaHAD 1 1 21.05.25

134 | [loBTOpeHHE TEeMbI « DKOJIOTHSD 1 21.05.25

135 | [IpakTukym «PelieHre BapHaHTOB 3aaHUI 1 1 27.05.25

136 [IpakTukym «Pernrenue BapuaHTOB 3aaHHIDY 1 1 27.05.25

OBIIEE KOJIMYECTBO YACOB I10 136 14
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Ounenka 00pa3oBaTeIbHBIX JOCTHKEHMH yUyalmxces.
HopMbl 1 KpuTEpUH OLIECHHBAHUS

1. Conepxanue u 00beM MaTepHala, NOJIeKaIIero MPOBEPKe, onpeaenseTcs nporpammon. [Ipu
IIPOBEPKE YCBOCHUS MaTepHrasla BbISIBIIETCS [IOJIHOTA, IPOYHOCTh YCBOCHUS YYAIIUMUCS TEOPUU M YMEHHUE
MPUMEHSTh €€ Ha MIPAKTUKE B 3HAKOMBIX U HE3HAKOMBIX CUTYaIUSIX.

2.I1porpamMmoii npeaycMOTpeH memamuyeckuii KOHTPOIJb, KOTOPBIN OCYIIECTBISETCS IO X0y
W3yUYCHHS TeM pa3Jiesia ¥ 3aBeplleHny paszaesna. OH M03BONAET OLCHUTh 3HAHUS U YMEHHS yUaIuxcs,
MOJy4EeHHBIE KaK B X0A€ KOPOTKOT0, TAK U JOCTATOYHO [IPOAOJLKUTEIBHOIO IIEPHOAa PabOTHI.

3 OcHoBHbIMH (hopMaMK MPOBEPKHM 3HAHWHA ydamuxcs o mpeamery «buonmorus» sBistoTCs
naboparopHas pabora, mpakTh4eckass padoTa, KOHTPOJNbHAas paboTa, TECTUPOBAHHWE, BBHIMOJIHEHHE
3aJlaHUi B KIIACCHOW TeTpaaH, YCTHBIN (POHTATBHBIA M HHIUBUAYAIBHBIN OTIPOC.

KonTtposbHeie paOoThl NpenCcTaBISIIOT coO0M HAOOpP 3alaHMN Pa3HBIX THIIOB, COOTBETCTBYIOILIMX
KOHTPOJBHBIM HM3MEpPUTEIbHBIM MaTepuaiaM Mo Ouonoruu. Ha BbIMONHEHWE KOHTPOJBHOM  paboThI
orBoautTcsa 35-40 MuUHYT, Ha BBITONHEHHE TecToBOW- 15-20 MuHYT. B KOHIIE paGOTHI MOACYUTHIBAETCS
UTOrOBOE (paKTHYECKOEe KOJIMYECTBO OayioB M BBICTAaBIsieTcs omeHka. Jlns nepeBoga ©OamioB B
TpaJUIIMOHHBIE OLIEHKH MOKHO UCTIOJIB30BATh CIEAYIONIYIO MIKATY

80 — 100 % ot MakCHUMaNbHOW CyMMBI OAJJIOB - OLICHKA «5»;
60 — 79 % - onieHka «4»

40 — 59 % - orenka «3»;

Menee 40 % - orenka «2».

IIpu oieHKEe MUCHMEHHBIX M YCTHBIX OTBETOB YUHUTENb B IEPBYIO OUEPEab yUUTHIBAET IOKA3aHHbIE
YUYaIIMMUCS 3HAHUSI U YMEHHS.

4.Bo BpeMs TETHUX KaHUKYJI C YHaITUMHCS MIPOBOAATCSA MPAKTHUYECKUE 3aHATHA 10 OMOJIOTHH Ha
MPUIIKOJIBHOM y4acTKe. YdJaliecs IpUoOpEeTaloT NpaKTHYECKHe YMEHHS 10 TIOCEBY, MTOCAJIKE, YXOIY 32
pacTeHUsIMH, BEAYT ONBITHUYECKYIO paboTy. 3aKpeIuIsioT TeopeTnieckue 3Hanus. M3yuatoT cocras,
B3aMMOOTHOIICHUA OPraHM3MOB B arpol€HO3C. 3HaKOMATCS C ImpaBujIaMU TEXHUKU 6C3OHaCHOI\/'I pa6OTI)I,
TUTHEHUYECKUMHU TPEOOBAHUSMH K CEIILCKOXO3HCTBCHHOMY TPYY.

VYyarmmuecsi, KOTOpbIE TI0 COCTOSHHIO 3J0POBbSI OCBOOOXKIEHBI OT MPAKTUYECKUX 3aHATHH Ha
MPUIIKOJIBHOM y4YacTKe, BBIIOIHAIOT 3a1aHUs] YUUTEIS [0 U3yYCHUIO TEOPETHUECKUX BOIIPOCOB. Paboty
oopmitsitor B BuIe pedepata, MpoeKTa Wiu uccieaoBanus. OIEHKHU 3a JIETHYIO MPAKTUKY BBICTABIISIOTCS
B IIEPBOM YETBEPTH CIEAYIOIEr0 y4eOHOro roja.

OueHuBaHMe YCTHOTO OTBETA

HpI/I BBICTABJICHHH OTMETOK 3a yCTHLIﬁ OTBET 11O 6I/IOJIOI‘I/II/I YUUTBIBAIOTCA MPAaBUJIIBHOCTL U
OCO3HAaHHOCThH COZAEPIKAHUS, IMOJHOTA PACKPBITHS MOHATHH, TOYHOCTH YIIOTPEOJIEHUS! HAyYHBIX TEPMHUHOB,
CTCNCHb CHOPMHUPOBAHHOCTH HHTEIUICKTYAIbHBIX U OOIICYYCOHBIX YMEHHH, CaMOCTOSTEIBHOCTh OTBETA,
pedeBas TPaMOTHOCTb M JIOTHYECKasl MOCIENI0BAaTENIbHOCTh OTBETA B COOTBETCTBHUH C TOCTaBICHHBIMH
3a1a4aMy U BO3PACTHBIMUA BO3MOMXHOCTSIMH YYaIlIUXCSL.

OTMeTKa 5 (CIATHY») BBICTABISIETCS, KOT/A TIOJTHO M TIyOOKO PacKphITO COAepiKaHWE Marepuaia
mnporpamMmbl 1 y‘-Ie6HI/IKa; Pa3bACHCHBI OIPEACICHUA HOHHTHﬁ; HCIIOJIb30BaHbl HAY4YHbBIC TCEPMHWHBI U
pa3IUYHBIE YMEHUS, BBIBOJBI W3 HAONIOJICHHUN M OMBITOB, OTBET CAMOCTOSATEIBbHBIN, UCTIOIB30BaHbI paHee
MPUOOpETEHHBIE 3HAHWSI, BO3MOXKHBI 1-2 HETOYHOCTH BTOPOCTEIIEHHOTO XapaKTepa. MPH YCTHBIX OTBETaxX
YCTpaHEHHE OTIENIbHBIX HETOYHOCTEH C IIOMOIIBIO JIOTIOJHHUTEIHHBIX BOMPOCOB YUMTENA, COOJIIOJCHHE
KYJIbTYpbl YCTHOU pedu.

O1MeTKa 4 («4eThIPe»): TIOIHO U TIIYOOKO PACKPBITO OCHOBHOE COJIEp)KaHUE MaTepraa; B
OCHOBHOM IPaBUJIBHO U3JI0KEHBI MOHATHS U UCTIOIb30BAaHbl HAYYHbIE TEPMUHBL, OTBET CAMOCTOSTENbHBIN;
OIPEACIICHUA MMOHATHI HCIIOJHBIC, JOIMYHICHBI HE3HAYUTCIIbHBIC HAPYIICHUA B IMTOCJICI0BATCIILHOCTHU
W3JI0KEHUS U CTHJIE OTBETA, HEOOJbILINE HETOYHOCTH NMPH 0000IIEHHUSIX U BBIBOAAX U3 HAOIIOJCHUN U
OTIBITOB.

OTMeTKa 3 («TpHU»): OCHOBHOE COJIEpIKaHNe YIeOHOro MaTepraja yCBOSHO, HO U3JI0KEHO
(parmMeHTapHO, HE BCET/Ia MOCIIE0BATENbHO; ONPEeSICHHS MOHATHI HEAOCTATOYHO YETKUE; HE
WCIIOJIb30BaHBI B KAYECTBE J0KA3aTEIbCTBA JJAHHBIC HAOIFOICHUH ¥ OTIBITOB UJIH JIOMTYIIEHBI OIIMOKY TIPU MX
H3JIOKCHHNU,; JOIMYIICHBI OIIMOKY ¥ HETOYHOCTH B MCITOJIBb30BaHUU H&y‘-IHOfI TEPMUHOJIOTHUHU, OTIPEACTICHUN
MIOHATHUH.. 3HAHWE ¥ YCBOSGHNE MaTepHalia Ha yPOBHE MUHUMAIBHBIX TPEOOBaHUI MMPOTPAMMEI, 3aTPYIHCHIE



MIPH CaMOCTOSITEIbHOM BOCIIPOM3BECHUN, HEOOXOAUMOCTh HE3HAYNTEIFHONW TOMOIIX TIPETIo1aBaTersl.
Ymenne paboTath Ha ypOBHE BOCIIPOU3BEICHUS, 3aTPYJHEHHS [IPH OTBETaX HA BUJOU3MEHEHHBIE BOTIPOCHI.
OtMmeTka 2 («IBa»): y4eOHBIH MaTepuana HE PACKpHIT, 3HAHHUS Pa3pO3HCHHBIC, OECCUCTEMHEIC; HE
JaHBl OTBETH HAa BCIIOMOTATENBHBIE BOIPOCHI YUYUTEINsS; IOIYIIEHHl TpyOble OMMOKH B ONpEAeTCHHH
MTOHSTHN, TP HCITOJIb30BaHUH TEPMHUHOJIOTHH; 3aTPYAHEHUS B U3JI0KEHUH OTBETA.
Otmerka 1 («eAUHUIA»): OTBET HE JIaH.

OneHka BBINMOJTHEHUSI MPAKTHYECKUX (J1aDOpPaTOPHBIX) padoT.
OtMmeTtka "S" cTaBuUTCSA, €CIIN YUCHHUK:

1. IpaBUIIBLHO OMPEICIIII TSI OIIBITA;

2. BBITIOJHII pabOTy B MOIHOM 00BEME C COOJFOIEHHEM HEOOXOIUMOM TTOCTIeI0BATEIFHOCTH TIPOBEICHUS
OIBITOB U U3MEPCHUN;

3. caMOCTOSITEIHFHO U PAIlMOHANBHO BRIOpAJ U MOATOTOBHII JIJIS OMBITA HEOOX0AUMOE 000pyAOBaHNUE, BCE
OTIBITHI MIPOBEIT B YCIOBUSAX U PEKUMaX, 00CCTICUNBAIOIIUX MOTYYCHHE PE3YJIHTATOB H BHIBOJIOB C
HauOO0JIBIICH TOYHOCTHIO;

4. HAy4HO TPaMOTHO, JIOTHYHO OTKcan HaOIroIeHus U chOpMyIUpOBai BEIBOBI U3 OMbITa. B
MpeJCTaBIeHHOM OTYETE MPAaBUIIBHO U aKKYPAaTHO BBIITOTHII BCE 3aIMCH, TAOIHIIBI, PUCYHKH, TpaduKHy,
BBIYUCIICHHS U CICTIANl BHIBOJIBI;

5. IPOSIBISICT OPTaHU3ANMOHHO-TPYI0OBbIC YMEHUsI (TIOIEPKUBAET YUCTOTY paboyero MecTa 1 MopsIoK Ha
CTOJIE, 5KOHOMHO HCIOJIb3YET PaCcXOJHbIE MaTepHaIbl).

7. 9KCHEPUMEHT OCYIIESCTRIISACT IO IUIaHy € YYETOM TEXHHKH 0€30MaCHOCTH M MIPABHI paOOTHI ¢
MaTepuaIaMH U 000pyI0OBaHUEM.

OTtMmeTtka "4" cTaBUTCS, €CJIM YYCHHK BBITIOJHUII TpeOOBaHUS K OIICHKE "5", HO:

. OTIBIT TIPOBOJIMII B YCIIOBUSIX, HE 00SCIICUHBAIOIINX JOCTATOYHON TOYHOCTH U3MEPEHUIA,

. WK OBLJIO JOMYIIEHO JABa-TPH HEJA0YETa;

. WM He Ooiee 0fHOW HErpyOOi OMMOKHN U OTHOTO HEJO0YeTa,

. WJIM SKCIICPUMEHT IPOBENICH HE MOJIHOCTHIO;
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. WM B ONIMICaHUH HAOIOICHUH M3 OTIBITA JOMYCTHII HETOYHOCTH, BBIBOJIBI CHIENIAN HETIOIHBIC.

Otmerka 3" cTaBUTCSA, €CIH YUCHHK:

1. IpaBWIILHO OTIPEJIEITUII 1IeJTh OTBITA; PA0OTY BBHITIOIHSET MPABUILHO HE MEHEE YeM HAIOJIOBHHY, OJTHAKO
00BEM BBITIOJTHEHHOW YaCTH TaKOB, YTO MO3BOJISIET TIOJYYHUTh IPABUIBHBIEC PE3yIbTaThl U BHIBOBI IO
OCHOBHBIM, TIPUHIIMTINATILHO BXKHBIM 33]jauaM paboThL;

2. wim moaoop 06opya0BaHus, 00BEKTOB, MATEPHAJIOB, a TAK)KE pabOTHI 10 HAYATy ONBITAa POBE C
MIOMOIIIBIO YYUTEJIST; WM B XOJI€ IPOBEICHUS OIBITA U N3MEPEHUIT ObUTN JOMYIIEHBI ONTHOKH B ONMCAaHUU
HaOroIeHNH, GOPMYITUPOBAHNH BBIBOJIOB;

3. OTBIT IPOBOJMJIICS B HEPAILIMOHAIBHBIX YCIOBHUSX, YTO MPUBEIIO K ITOTYYECHHIO PE3yIbTAaTOB ¢ OOJbIIeH
MOTPENTHOCTBIO; WIIM B OTYETE OBUIH JOMYIICHBI B O0IIEH CII0)KHOCTH He Ooiee IBYX OLIMOOK (B 3aIHCsX
€/IMHUII, U3MEPEHHSIX, B BBIYUCICHUX, rpaduKax, TabIUIax, CXeMax, u T.J.) He IPUHIMITHAIEHOTO JUIS
JTaHHOI pabOTHI XapakTepa, HO MOBJIHSBIINX Ha PE3yJIbTaT BHIOIHEHHUS;

4. noryckaeT rpyOyro omuOKy B X0J1€ dKCIiepuMeHTa (B 00bsICHEHHHU, B 0)OPMIICHUN PabOTHI, B
COOJIFOICHUY MTPABHJI TEXHUKH 0€30MaCHOCTH P padoTe C MaTepuaiaMu 1 000pyJI0BaHUEM), KOTOpast
WCTIPaBIISETCS MO TPEOOBAHUIO YUHUTEIIS.

OtMmeTtka "2" cTaBHUTCA, €CITN YICHHK:

1. He ompeneNnI CaMOCTOSITENBHO LIENb OIBITA; BHIIOIHWI PA0OTy HE MOJTHOCTHIO, HE IOATOTOBHII HY>KHOE
00opysoBaHHE ¥ 00BEM BBIITOTHEHHOW YacTH Pa0OTHI HEe TIO3BOJISET CJIeNaTh MPABUIILHBIX BBIBOJIOB;

2. WM OTIBITHI, U3MEPEHUS], BRIYUCIICHHSI, HAOOICHHUS POU3BOIUIINCH HEMPABUIILHO;

3. 1M B Xoz€ pabOTHl ¥ B 0OTYETE OOHAPYKUIKCH B COBOKYITHOCTH BCE HEJOCTATKH, OTMEUCHHBIC B
TpeboBaHMX K oreHke "3";



4. momyckaet aBe (1 OoJee) rpyObie OMUOKH B X011 DKCIIEPUMEHTA, B O0BICHEHNUH, B 0OPMIICHUH pabOTHI,
B COOJTIOICHUY TIPaBUJI TEXHUKH OS30TIACHOCTH IIPH PadOTE C BEIIECTBAMH U 000PY/I0BAaHHEM, KOTOPHIE HE
MOJKET UCTIPaBUTH JIAXKE IO TPCOOBAHUIO YUHTEIIS.

Kpurepun oneHkn JeTHeil NPaKTHKHA

OTtMmeTtka "'S" craBUTCS, €CITU YICHUKOM:

1. mpakTHYeCKHe 3aHATHS HA IPUIIKOIFHOM yJacTKe MPOHWISHBI B IOJTHOM 00beMe, T. €. 5 mHel mo 3 Jaca
st 10,11-x xmaccoB B ykazaHHOE B rpaduke Bpemsl (paHblle HIIH MO3Ke rpaduKa 1Mo COrIacoBaHUIO C
YUIHATEIEM)
2. 3a7aHNs BBIIOJIHEHBI KAYE€CTBEHHO
3. IEMOHCTPHUPYIOTCS 3HAHUS, YMEHUS, HABBIKH BBIITOJTHEHUS ¢/X paboT,
4. He HapylaeTcsl IMCIMIUIMHA, THTHEHUYECKUE MTPaBmiia, COONIONAI0TCS MPaBUIIa TEXHUKHA OE€30TIaCHOCTH.
OtMmertka 4" cTaBUTCS, €CITH YICHUKOM:

1. mpakTHYeCKHe 3aHATHS HA IPUIIKOIFHOM yJacTKe MPOHWISHBI B IOJTHOM O0beMe, T. €. 5 mHel mo 3 gaca
st 10,11-x xmaccoB B ykazaHHOe B rpaduke Bpemst (paHblle HITH MO3Ke rpaduKa 1Mo COrIacoBaHUIO C
YUIHATEIEM)
2. 3aaHUs BBIIIOJIHEHBI KAUECTBEHHO, HO C HEKOTOPBIMH 3aMEUaHHSIMU.
3. HaBBIKY BBITIONHEHUS C/X paOOT HEAOCTATOYHO PA3BUTEHI,
4. He HapylIaeTCsl IUCIMIUIMHA, THTHCHUYECKUE MTPaBmIIa, COOJIONAIOTCS TPaBUila TEXHUKH O€30MacHOCTH.
Otmerka "3" craBUTCS, €CIU YUCHUKOM:
1. mpakTHUeCKHe 3aHATHS Ha MPUIIKOIBHOM y4acTKe IPOHUICHEI B TOJTHOM o0beMe, T. €. 5 mHeit mo 3 yaca
st 10,11-x kimaccoB B ykazaHHOE B rpaduke Bpemst (paHbllie HITH MO3Ke rpaduKa 1Mo COTIacoBaHUIO C
YUHATEIEM)
2. 3a7iaHus HE BBIIIOJIHEHBI WM BBIIIOJIHEHBI HEKAYeCTBEHHO
3. HapylIaeTcsi JUCHUILTUHA, TUTHEHMYECKHE TIPaBHIa.
4. coOmroAaroTCs MpaBwiia TEXHUKH 0€30TTaCHOCTH.
Ormerka "2'" craBUTCS, €CIU YYCHUKOM:
1. mpakTUYeCKUe 3aHATHS Ha MIPUILIKOJIBHOM y4acTKe He MPOiIeHbI HITH MPOIICHBI HE B IIOJIHOM 00beMe.
2.He COONIOIal0TCS TPaBUIa TEXHUKH 0S30IMaCHOCTH.
OTMeTKa 3a JIeTHHE MPAKTUYECKHUE 3aHSTHS BBICTABIACTCS B IIEPBOH YETBEPTH CICAYIOLIETO 3a

JICTHUMH KaHUKYJIaMU y‘I€6HOI‘O roaa. HpaKTI/I‘ICCKI/Ie 3aHATHA C Yy4YalllUMHUCA, KOTOPBIC HE IMPOLILIH
MPAKTHUKY B JICTHHUC MECALBI, IPOBOASATCA B TCUCHUC nepBoﬁ YCTBCPTU U BECHOM.

KoHTpo/ibHO-H3MepHUTe/IbHbIe MATEPUAJIBI

KoHTposibHO-M3MepUTEbHbBIE MAaTEPHUAIIbI B3SITHI U3 CIIEAYIOIINX HCTOYHUKOB:
Hembsakor E.H., Cobones A.H., Cymaroxun C.B. CoopHuk 3ama4 no o0miei ouonorun. 9-11 xiaccsl. - M.
BAKO, 2018. -272 c.,
Hukapes C. JI. cOopauk 3aga4d. — M.: M3natensctBo «llepBoe cenTsiops», 2002 — 112c.: mi. (
[legarornyeckuii MpakTHUKYM)
3axapos B.b. 'oToBHMCS K eiMHOMY rocylapcTBEHHOMY dK3ameHy.. buomnorust / B.B. 3axapos, A.1O.
Huoynesckuii, H.U. Conun, 5.B. CkBopuosa. - 3-e u3x., nepepad. - M: Ipoda, 2009. - 283, c,
Kupunenko A.A., Konecuukos C.W. buonorus. Tematuueckue Tecthl. [Toarororka k EI'D: 6a30BbIid,
MOBBIIICHHBIH, BhICOKHI ypoBHH. 10-11 kiaccel. - Poctos u//1:Jlernon,2017. -368 c.,
MyxamemkanoB U.P. Tectsl, 3auéThl, Omuronpock mo ouonoruu: 10-11 xknaccer. - M.:BAKO, 2009. - 224
c.- (Macrepckas yuurtens OHOJIOTHH).

KonTponbHO-M3MepUTENbHEIE MaTepHallbl paccMOTpeHsl Ha 3acemanuu  [IIMO  yuureneit

MaTeMaTHKH, GU3NKH, HHPOpMATHKH, Ononorun, mpotokon Ne 5 ot 29.08.2024 roga n pekoOMEeHAOBaHbBI K
UCIIO0JIb30BaHHUIO.



Pabouyasi nporpaMMa BoCIUTAHUA
Monyab «IIIKkoJbHBIH YPOK»

OmHuM U3 TPUOPUTETHBIX HAPABICHUH BOCITUTATEIEHON paOOoThI IKOJIBI MbOY
«banesnnckas COLL Nely» onpeneneH ypoBeHb NOTy4aeMbIX 3HAHAN.

Peanuzanust MKOJIBHBIMYU TIEJarOTaMH BOCIIMTATEILHOTO TIOTCHIIMAIA YPOKa MPEoIaraet
cleayrolee:

- CHeLMAIBHO Pa3pabOTaHHbIC 3aHATHUS - YPOKH, 3aHATHSI-IKCKYPCHH, KOTOPBIE, PACIIUPSIIOT
00pa3oBaTeabHOE IPOCTPAHCTBO IPEAMETA, BOCIUTHIBAIOT JIIOOOBD K IIPEKPACHOMY, K IIPUPOJIE, K
POIHOMY TOPOLY;

- MHTEPAaKTHBHBIN ()OpMAT 3aHATHI B My3ee, KOTOPBIH cocoOCTBYET 3P PEKTHBHOMY
3aKpETICHHUIO TEM yPOKa;

- MoOy>kIeHue 00yJaromuxcs coOII0AaTh Ha YPOKe OOMICTIPHHSITEIE HOPMBI TTOBEICHUS,

MpaBwIIa OOIIEHUS CO BCEMH YIaCTHUKAMHU 00pa30BaTeNbHOTO MPOIecca, MPUHIUIIB yueOHOM
JUCLUIUIMHBI U CAMOOPraHW3aliuy Yepe3 3HAKOMCTBO U B ociieayoieM coommonenue «llpasun
BHYTPEHHETO Pacropsiika 00y4arouxcs», B3aHMOKOHTPOJb B CAMOKOHTPOJIb O0YJatOLIHXCS;

- IPUBJICYCHNE BHUMAHMS NIKOJIBHUKOB K LIECHHOCTHOMY ACIEKTY M3y4aeMbIX Ha ypOKax

SIBICHUH Yepe3 CO3/1aHHe CIIEHUAbHBIX TEMATHUECKUX IIPOEKTOB, PACCUUTAHHBIX Ha
COTPYZIHHYECTBO MY3€HHOT0 IeAarora ¢ yuuTeasIMU-IPEeAMETHUKaMHU, OpPraHn3alust padoThI C
MoJTy4aeMoii Ha ypOKe COLMabHO 3HAaUMMOHN HH(pOopMaLuei

— MHUOHUUPOBAHUC €C O6CY)KI[CHI/I}I, BbICKa3bIBaHHWA ydalllUMHUCA CBOCTO MHCHHA 110 €€ IMOBOAY,
BBIpAOOTKH CBOETO K HEW OTHOILEHHSI, Pa3BUTHE YMEHUS COBEPILATH MPABUIBHBIN BBIOOD;

- OpraHu3aIys MpeIMETHBIX 00pa30BaTENbHBIX COOBITHH (TPOBEACHNE IPEIMETHBIX ACKa) IS
00y4aroLMXCs C LebI0 Pa3BUTHS IO3HABATEIbHOM U TBOPUYECKON aKTUBHOCTH, MHULIUATUBHOCTH B
Pa3IMUHBIX cepax MPeIMETHON JAeITEIbHOCTH, PACKPBITHS TBOPUESCKUX CIIOCOOHOCTEH
00yJaroIMXCs C pa3HbIMH 00pa30BaTEIbHBIMU MOTPEOHOCTMH U WHIUBHY AJIbHBIMU
BO3MOXHOCTSIMU;

- IpoBeieHUE y4eOHBIX (OJIMMITHA/IbI, 3aHUMATEIIbHbIE YPOKH U MATUMHUHYTKH, YPOK

JIeNI0Bast UIPa, YPOK — IMyTELIeCTBUE, YPOK MacTep-Kiace, ypoK-UCCIeA0BaHHUE U 1p.) U y4eOHO-
pas3BieKaTeNbHBIX MEpONPHUATHI (KOHKYpc-urpa «[IpeamerHsiit KpoccBopa», TypHHp «CBOS UTpay,
BUKTOPHHBIL, IUTEPATYPHAsI KOMIIO3ULIUS, KOHKYPC I'a3eT U PUCYHKOB, SKCKYPCHS U JIp.);

- YCTAHOBJICHUE JIOBEPUTEIBHBIX OTHOILICHUH MEX/1y YUUTEJIeM U ero y4eHUKaMH,
CIOCOOCTBYIOIIUX HO3UTUBHOMY BOCHPHUSTHIO yHalIUMHCS TPEOOBAHUH M IPOCHO YUUTENS Yepes
YKMBOH JTHAJIOT, TPUBJICYCHNE UX BHUMAHUs K 00CYKJ]aeMoii Ha ypoKe WHPOPMAIHH, aKTHBU3AIHIO
WX TIO3HABATENLHOHN JIEATEIbHOCTH Yepe3 UCTIOJIb30BaHNE

3aHUMATENbHBIX SIIEMEHTOB, UCTOPUI U3 KU3HU COBPEMEHHHKOB,;

- ucnionb3oBanre MKT u mucTaHIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHIH 00yYeHUs,
00ecTeYnBaIONINX COBPEMEHHBIE aKTHBHOCTH 00yUaromuXcs (MIporpaMMbI-TPpEeHaKepPhl, TECTHI,
3a4€Thl B DJICKTPOHHBIX ITPUIIOKCHUAX, My.HBTPIMeI[HfIHBIe MMpE3CHTAll1, HAYUYHO-TIOITYJIIPHBIC
nepeaayn, GUIbMbl, 00yyaroue CaiThl, ypOKH OHJIAlH, BUACOJIEKIIUH, OHIaH-KOH(pEPEHINU 1
HCIOJIb30BaHUE BOCITUTATENILHBIX BO3SMOXKHOCTEH COJlepKaHus y1eOHOro peIMeTa uepes
ACMOHCTpPALUIO ACTAM NPUMEPOB OTBETCTBECHHOI'O, I'PAXKIAHCKOI'O TTOBECICHU A, IIPOABICHUA
YeJIOBEKOIIOOMSI U I00POCEPICYHOCTH, IIEPEBO/I CO/ICPIKAHHS C YPOBHS 3HAHHI Ha YPOBEHB
JIMYHOCTHBIX CMBICIIOB, BOCHPUSTHE LICHHOCTEH Yepe3 Mo100p COOTBETCTBYIOIINX TEKCTOB JUIS
YTEHUsI, 3aj1a4 JUIsl PELICHUs], TPOOJIEMHBIX CUTYAIH ISl 00CYKIeHUS B Klacce, aHAIIN3 TIOCTYIKOB
Jo/Iel, UCTOPHH Cy/1e0, KOMMEHTAPHH K TIPOUCXO/ISIINM B MUPE COOBITHSIM, HCTOPHYECKast CIIpaBKa
«JlenTa BpemMeHn», IPOBEACHUE Y POKOB MY>KECTBA;

- IPUMEHEHHE Ha YPOKE WHTEPAKTUBHBIX (POPM pabOThI yUalIuXCs: HHTEIIEKTYaIbHBIX UTD,
CTUMYJIMPYIOLINX T0O3HABATEIbHYI0O MOTUBALMIO IIKOJIBHUKOB (IIPEAMETHBIE BBITYCKH 3aCeIaHus
kiy6a «Uro? I'ne Korna?y», Opeiitn-punra, reiimudukaniis: KBeCTbl, UTpa-IIPOBOKAIIUS, UTpa-
9KCIEPUMEHT, UTPa-AEMOHCTPALNS, UTPA-COCTS3aHHUE, ); AMTAKTUIECKOTO Tearpa, Te MoJydeHHbIe
Ha YpOKE 3HaHUs OOBITPHIBAIOTCS B T€ATPAIbHBIX IOCTAHOBKAX; AUCKYCCHIl, KOTOpPBIE AAIOT
ydanuMcest BO3MOKHOCTb HpI/IO6peCTI/I OIIBIT BEACHUA KOHCTPYKTHUBHOI'O JJUajiora B aTMocq)epe
HWHTCJIUICKTYAJIbHBIX, HPABCTBCHHBIX U OCTCTHYCCKUX Hepe)KHBaHHfI, CTOJIKHOBEHHUI Pa3IIMYHBIX



B3IJII0B U MHEHHH, IOMCKa UCTUHBI U BO3MOKHBIX ITyTEH peleHns 3a1a4y WIK IpoOJIeMBL,
TBOpYECTBA YYUTEJIS M YHAIIUXCS; TPYNIOBOH pabOThI MM PabOTHI B Tapax, C HEIbi0 00ydeHHs
KOMaHIHOH paboTe 1 B3aMMOJEHCTBUIO C APYTHUMU JAE€THMHU, IIOCTAHOBKH OOIIEH LIEH, IS
JOCTHKEHUS KOTOPOM Ka)KAbIA JOJKEH BHECTH UHIWBUIYAJIbHBIN BKIIAJl, PACIIPEACICHUIO POJIEH,
pedrexcueii Bkiiaaa KaKIoro B OOIIHIA pe3yiIbTar;

® - HCHOJB30BaHUE BU3YaIbHBIX 00Pa30B (IPEAMETHO-ICTETUICCKOM CPEAbl, HArJIsTHAS
aruTanys MWKOJBHBIX CTCHAOB, IPEIMETHON HANIPABICHHOCTH, COBMECTHO MTPOU3BOJUMEBIC
BUICOPOJTUKH 110 TEMaM YPOKa);

® - BKJIIOYCHHE B YPOK MI'POBBIX IPOLEAYP, KOTOPBIE IIOMOTAIOT IOAAEPKaTh MOTHBALHIO
JeTel K MOJIyYeHUIO 3HAaHUH (COLMO-UTPOBasi PEXXUCCYPa YPOKa, JICKLHS ¢ 3alJIaHHPOBAaHHBIMU
omrOKaMH, HATMYKE TBUTATEIbHON aKTUBHOCTH Ha YPOKax), HaJTa)KMBAHHUIO MTO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIICHHH B KJIacce, IOMOTal0T YCTAHOBICHHUIO JOOPOKeIaTeIbHOM aTMochephl
BO BpeMsI ypoKa (COTpyIHUYECTBO, HOOLIPEHHE, J0BEPHE, IOPYUYEHHE BAXKHOTO Aeja, SIMIIATHS,
CO3/IaHNE CUTYalll! yCIiexa);

e - OpraHu3anus KyparopcTBa MOTUBHPOBAHHBIX U 3PYAHPOBAHHBIX 00YYArOIIUXCS HAM UX
HEYCIEBAIOIMMH OJHOKIACCHUKAMH, JAIOIIET0 IIKOJIbHUKAM COIHATbHO 3HAYMMBIN OIBIT
COTPYZHHUYECTBA U B3aMMHOW IIOMOLIY, Y4aCTHE IPEACTABUTEIEH IIKOJIBHOIO aKTHBA
(MunncrepcrBa O6pazoBanns u Haykn) B CoBete mpo(riIakTHKE 110 BOIIPOCAM HEYCIIEBAIOIINX
00yYaroIMXcsl ¢ eJbl0 COBMECTHOT'O COCTABJICHUS TJIaHa JIMKBUIALINY aKaJeMUIeCKO
3aJI0JDKEHHOCTH TI0 TIPEeIMETaMm;

e - ucnojib3oBaHue TexHoJoruu «lloprdhonuoy, ¢ Lenbo pa3BUTUS CaMOCTOATEIEHOCTH,
pedIieKcuy 1 caMOOLCHKH, MJIAHUPOBAHUS ACATEIbHOCTH, BUICHHS IPABUIIBHOTO BEKTOPA AJIs
JabHEHIIero pa3BUTHSI CIOCOOHOCTEH.

o - WHUIUHUPOBAHUEC U IMOAJACPIKKA HCCHCI[OBaTeJIBCKOﬁ ACATCIIBHOCTH IIKOJIBHUKOB B paMKax
pcann3alui UM MHAUBUAYAJIbHBIX U I'PYIITIOBBIX UCCIICA0OBATCIILCKUX ITPOCKTOB, YTO JaCT
LIKOJIBHUKAM BO3MOKHOCTB ITPUOOPECTH HABBIK CAMOCTOSITEIILHOTO PELICHUSI TEOPETHUECKON
po0JIeMbl, HaBBIK TEHEPUPOBAHUS U 0(hOpMIIEHHUSI COOCTBEHHBIX UCH, HABBIK YBaKUTEIHHOTO
OTHOUICHUS K YUyXKUM UEsM, OPOPMIICHHBIM B paboTax Apyrux MccieoBaTelNel, HaBbIK
yOJINYHOTO BBICTYIUICHUS NIEpe]] ay IMTOPUEH, apryMEHTUPOBAHUS U OTCTaUBaHUs CBOCH TOUKH
3peHus (yd4acTue B KOHKypcax, BHICTABKaX, COPEBHOBAHUSX, HAYYHO-TIPAKTHUECKUX KOH(PEPEHIMAX,
(hopymax, aBTOpCKHE MyOIMKAIIMK B U3JaHHUSIX BBIIIC ITKOJIBHOTO YPOBHS, aBTOPCKHUE MTPOCKTHI,
n300peTeHs, TIOyYUBIINE 00IIECTBEHHOE 0I00pEHNE, YCIICITHOE MMPOX0K/ICHUE COIIMATbHON 1
npoeccnoHaIbHON TPAKTUKN);

HenpepsiBHbIH nOMCK NpreMoB 1 (GOpPM B3aUMOJCHCTBHSI [1E€1aroroB 1 00y4aroumxcsl Ha y4eOHOM
3aHATHHN ITO3BOJISIET HpI/IO6peTeHHBIM 3HAaHUAM, OTHOLICHUAM U OIIBITY HepeﬁTH B COIIMAJIBHO
3HAYMMBbIE BUJIbl CAMOCTOSITETILHOM JeSITENbHOCTH.



YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

* buonorus, 10 kmacc/ [laceunnk B.B., Kamenckuit A.A., PyonoB A.M. u npyrue; mox penakuuei
[Taceunuka B.B., AkmmnorepHoe obmectBo «M3gatenberBo «IIpocBemnienuney
* buonorus, 11 knacc/ [Naceunuk B.B., Kamenckuit A.A., PyouioB A.M. u npyrue; non peaakiueit
[Naceunuka B.B., AkinonepHoe o6mectBo «M3aarenscTBo «IIpocBemieHue)

METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA

e  buonorus. Meronndeckue pekomeHaanun. [Ipumepnsie padoure rmporpammsl. 10-11 kiracchr:
yaeOHOoe Tocobue aist o0meodpa3oBaTeIbHBIX OpraHu3almii: 6a30Bsii ypoBens/ B.M.CuBoriazos. —
M: IIpoceemenwne, 2017. -82 c.

e buonorus: YueOHoe mocobue Aj1sl yualluxcsl CpeIHUX IIKOJI, JTUIEEB, KOJIeHKEeH 1 CyIaTenei
MOATOTOBUTEILHBIX OT/ACIcHUM, abutypueHtos/ B.A.I'mymosa, H.H.Uyukosa, B.H.Mapkosa u 1p.;
[ox pen. mox. 6uon.Hayk, mpod. B.A.I'mymoBoit; Mxesck: Uzmatensckuit 1oM «Y AMypTCKHAN
yHuBepcuteT», 2002. 472 c.

o JlembsinkoB E.H., Co6oneB A.H., Cymaroxun C.B. CoopHUK 3a7a4 10 oOrieii ouonorun. 9-11
knaccel. - M.: BAKO, 2018. - 272 c.

o Jluxapes C. [I. cOopuuk 3anau. — M.: M3narensctBo «IlepBoe ceHTIOpsi», 2002 — 112¢.: mi. (
[legarornyeckuii MpakTUKYM)

e 3amaum mo 6monorun: B momomp adutypuenty Yul'Y/ Coct. B.A.Marannes, T.I.PricbeBa.
WkeBck: Uznatenbekuii oM «Y IMypTCKUM yHUBEpcHTET», 2004. c.

e 3axapos B.b. ['oToBUMCS K €IMHOMY rOCyAapCTBEHHOMY 3K3aMeHy.. buonorus / B.b. 3axapos,
A.1O. lluoynesckuii, H.W. Conun, 51.B. CkBopiosa. - 3-e u3j., nepepad. - M: JIlpoda, 2009. - 283, ¢

e Homnnesa A.JO. buonorus B cxemax u tabauiax. — M.: Okemo, 2013. — 352 c.

e Kupunenko A.A., Konecuukos C.W. buonorus. Tematuueckue tectol. [logroroska k EI'D:
0a30BbIH, MOBBIIICHHBIH, BEICOKHIA ypoBHH. 10-11 kiaccel. - Poctos u//1:Jlernon,2017. -368 c.

e Koaznosa T.A., Kyumenko B.C. buonorus B Tabnumnax 6-11 ximaccsr: CrpaBounoe moco6ue. M.:
Hpoda, 2002; MyxamemxanoB W.P. TecTsl, 3auéTs1, 6mutionpocs mo 6uonorun: 10-11 xmacckr. -
M.:BAKO, 2009. - 224 c.- (Mactepckas yuuresns OHOJIOTHH).

e Mpyprasus I'. M. 3agauu u ynpaxkaeHnus no oouieit 6uonorun: [locobue misg yunrteneit. — M.:
[Ipocsemnienne, 1981.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET

Bbubaunoreka [{OK https://m.edsoo.ru/7f41c2
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