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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no yueOHOMy mnpeamety ''buonorua" (manee - 6uojorus) Ha
YpOBHE cpeqiHero oo1iero oopazoBanus paspadorana Ha ocHOBe DenepaibHOTO
3akoHa oT 29.12.2012 Ne 273-®D3 «O06 o6pazoBanuu B Poccuiickoii denepauuny,
OI'OC COO, Konuenuuu npenoaaBaHusi yueOHoro npeamera «buonorus» u
OCHOBHBIX IOJIOKEHUM (PeaepanbHoil pabouell mporpaMMbl BOCIIUTAHHUS.

YuebOnblii mpenMet «buonorus» yriayonéaHoro yposus uzyuenus (10-11
KJIACCBI) SIBJISIETCS] OAHUM U3 KOMIIOHEHTOB MpeAMeTHOM o0nacTu «EctecTBeHHO-
HayuyHble mnpeaMerbl». CornacHo mnonoxeHusM GPI'OC COO mnpoduiibHbIE
yueOHbIe MPEIMEThI, U3ydYaeMble Ha YriyOJEHHOM YpOBHE, SABIISIOTCS CIIOCOOOM
muddepennmanu 0OOy4eHUsT Ha YPOBHE CpEAHEro oOIIero oOpa3oBaHUsl U
npuU3BaHbl 00ECTIEUNTh MPEEMCTBEHHOCTh MEXI1Y OCHOBHBIM OOILIUM, CPEIHHUM
oOuM, cpelHUM MpodecCHOHANbHBIM U BBICIIMM oOOpa3oBaHueM. B To ke
BpeMsl KaXJIbIil U3 9TUX y4eOHBIX MPEIMETOB AOJKEH OBbITh OPUEHTUPOBAH HA
NPUOPUTETHOE pelIeHUE 00pa30BaTENbHBIX, BOCIIUTATEIbHBIX U Pa3BUBAIOLINX
3a/lay, CBSI3aHHBIX C MPOQOpUEHTALMENd O00YyYaroUUXCsl M CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIacTH HAY4YHOT'0 3HAHUS, CBA3aHHOTO C OHUOJIOTHEH,
MEIUIMHOM, SKOJIOTHUEN, ICUXO0JIOTHEN, CTOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma mo yue6HOMY mpeamMery "buonorus” ma€t mpeacraBiieHHE O
IeJM U 3a7ladyax u3ydeHus ydeOHoro npeameta «buonorus» Ha yrinyOnEéHHOM
ypOBHE, omnpeenseT o0s3aTenbHoe (MHBAPUAHTHOE) MPEIMETHOE COJIepIKAHUE,
€ro CTPYKTypUpOBaHUE MO pa3feaM U TeMaMm, paclpelelieHHe Mo Kiaccawm,
PEKOMEH/yeT IMOCJIEeI0BATEIbHOCTh M3YYCHUSI y4eOHOTO MaTephalia ¢ y4éToM
MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JTOTUKH Y4eOHOTO IpoIliecca,
BO3pPAaCTHBIX OCOOEHHOCTeH oOywarmmmuxcs. B mporpamme 1o Ouojoruu
peanu3oBaH MPUHIIUI MPEEMCTBEHHOCTH C HM3yY€HHWEM OHMOJIOTHM Ha YPOBHE
OCHOBHOTO o00mmiero oOpa3oBaHus, Omarogaps dYemMy MPOCMaTpUBACTCS
HANpaBJICHHOCTh Ha TMOCIEYIollee pa3BUTHE OHOJOTHYECKUX 3HAHUM,
OpPUEHTUPOBAHHBIX HAa (POPMUPOBAHNUE €CTECTBEHHO-HAYYHOI'O MUPOBO33pPEHMUS,
HKOJIOTMYECKOT0 MBIIUICHHS, MPEICTAaBICHUN O 3J0pOBOM O0pa3e KHW3HH, Ha
BOCITUTaHUE OEPEKHOTO0 OTHOIICHUS K OKpYXaIolled NpupoaHOo# cperme. B
nporpamMme Mo OMOJOTMM TaKKe MOKa3aHbl BO3MOXKHOCTH Y4eOHOTO ImpeaMera
«buonorus» B peammsaruu TpeboBanuit PI'OC COO Kk TUTAHHPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM U INPEAMETHBIM pe3ysbTaTaM OOy4YeHHS U B
(OpMUPOBAaHUU OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATEIBHOW JESTENbBHOCTH



0o0y4Jaromuxcs Mo OCBOCHUIO COJEpkKaHUS OUOJIOTHUYECKOTO OOpa3oBaHUsI Ha
YPOBHE CpPEeIHEr0 00IIEro 0Opa3oBaHuUsl.

VYuebOnslil npenMet «buoorus» Ha ypoBHE CpeHEro 00111ero o0pa3oBaHus
3aBepliaeT OuoJIoruuyeckoe oOpa3oBaHME B WIKOJIE M OPUEHTUPOBAH Ha
pacivpeHye U yriayOjaeHue 3HaHUM 00y4aromuxcsl O )KMBOW MPUPOJIE, OCHOBAX
MOJIEKYJIIPHOM M KJIETOYHOW OHOJOTrHMU, SMOPUOJIOTHMH U OUOJIOTHHU Pa3BUTHS,
Te€HETHKH, CEJIEKIUU, OMOTEXHOJIOTUH, SBOTIOLMOHHOTO YYEHUS U IKOJIOTHH.

N3yuyenue yuebHoOro mnpenmera «buonorus» Ha yriiyOJIeHHOM YpOBHE
OPUEHTUPOBAHO HA MOJTOTOBKY OOYYAIOMIMXCSA K MOCIEAYIOEMY MOIYYEHUIO
Ouonornyeckoro oOpa3oBaHMs B By3aX UM  OpraHU3alUsAX CpPEHEro
npodeccruoHanbHOro 00pa3oBaHus. (OCHOBY €ro COJEpKaHHUS COCTABIISET
cuctemMa OUOJIOTMYECKUX 3HAHUM, MOJYYEHHBIX MPU U3YUEHUH 00YyYarouuMuUCs
COOTBETCTBYIOIIUX CUCTEMAaTUYECKHUX Pa3/iesIOB OMOJIOTMH HA YPOBHE OCHOBHOT'O
oOmrero obpaszoBanus, B 10-11 knaccax 3Tu 3HaHUA MONYYalOT pa3BuTHe. Tak,
pacHIMpeHbl U yriayOJeHbl OMOJOTMYECKHUE 3HAHHUS O PACTEHUSX, KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me YeNIOBEeKa, OOIIMX 3aKOHOMEPHOCTSX >KU3HH,
JOTIOJTHUTENIBHO  BKJIFOYEHBI OHOJIOTUYECKHE CBEICHMS TMPUKIATHOTO |
MIOMCKOBOTO XapaKTepa, KOTOPhIE MOXKHO HMCIOJB30BaTh KaK OPUEHTHUPHI IS
nocieaymomero BbiOopa mnpodeccuu. Bo3mokHa — Takke — MHTErpanus
OMOJIOTUYECKUX 3HAHUW C COOTBETCTBYIOIIMMM 3HAHUSIMHU, [OJYYCHHBIMU
oOy4JaromMUMHCs IPU U3yUYeHUH (PU3UKH, XUMUHU, Teorpapuu U MaTEMaTUKU.

Crpykrypa mporpamMmbl mo ydeOHoMy mnpeametry ''buosorus™ oTpaxkaet
CUCTEMHO-YPOBHEBBIM U HBOJIOIMOHHBIM TMOAXOABl K H3YYCHHUIO OHOJIOTHH.
CornacHo WM, W3YYarOTCsS CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIC IS
KUBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3alllU, BOJIOLUNA OPTAaHUYECKOTO MUpPa
Ha 3emJie, COXpaHEeHHs] OMOJIOTHYECKOro pa3sHooOpaszusi ruiaHeTsl. Tak, B 10
KJIacCeé H3y4yaroTCs OCHOBBI MOJEKYJISIPHOW M  KJIETOYHOW OHOJIOTHH,
AMOPHUOIOTUU ¥ OWOJIOTHH PA3BUTHS, TEHETUKU U CEJICKIIUU, OMOTEXHOJIOTUU U
CUHTETUYECKOW OHOJIOTHH, AaKTyaJu3UpYyIOTCSd 3HaHUS OO0y4arouuxcs [0
O0TaHMKE, 300JI0TUHU, aHATOMUH, (hu3nosoruu yenoseka. B 11 knacce nzyqarores
ABOJIIOIIMOHHOE YUYEHHE, OCHOBBI SKOJIOTUM M yUeHHUe 0 oruocdepe.

VYueOnpiii mnpeamer «buonorus» Tpu3BaH 00ECIEUYUTH OCBOCHUE
o0yJarouMMHUCs OHOJIOTUYECKUX TEOPHUM W 3aKOHOB, HJEH, NPUHIUIOB U
MpaBWI, JISKAIMHUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI
MHpa, 3HaHUHA O CTPOEHUU, MHOTO0Opa3uu U OCOOEHHOCTSIX KJIETKH, OPraHU3Ma,
MOMYJSINN, OMOIEH03a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX TOCTHKCHUSX,



COBPEMEHHBIX  MCCIEJOBAaHUAX B  OHOJOTMH, NPHUKIATHBIX  ACIEKTax
Ouonornyeckux 3HaHUW. [ pa3BUTUS W NOJAEpKaHUS  UHTEpeca
oOy4aromuxcs K OMOJI0ruy Haps1y cO 3HAUUTEIbHBIM O0BEMOM TEOPETUYECKOTO
Marepuajia B COJAEpPKAHMM NPOrpaMMbl 1O OHOJOTUU TPEAYCMOTPEHO
3HAKOMCTBO C HCTOpUEN CTAHOBJEHUS M Pa3BUTUS TOM WIM MHOU 0O0JacTH
OMOJIOTMH, BKJIAJOM OTEUYECTBEHHBIX U 3apyOCKHBIX YUYEHBIX B pelICHUE
BKHEHUIINX OMOJIOTMYECKUX U SKOJOTUYECKHUX MPOOIIEM.

Lenp uzydenust yuebnoro npeameta «buonorus» Ha yriyOnEHHOM ypoBHE
— OBJaJeHUE OOYyYaloUMMHUCS 3HAHUSMHU O CTPYKTYPHO-(DYHKIIMOHAJTIBHON
OpraHu3alliyd JKUBBIX CHCTEM pa3HOTO paHra W NpPUOOpEeTeHHEe YMEHUM
UCIIOJIb30BaTh 3TU 3HaHUS B (POPMUPOBAHUM UHTEPECA K ONpeaeaEHHON 00IacTH
npoecCHOHAIbHON N1eITeNbHOCTH, CBSI3AHHOMW C OHWOJOTMed, WM K BBIOOpY
y4eOHOTr0 3aBe/ICHHsI IJIs1 IPOJIOJKEHUS OUOJIOTMUECKOro 00pa3oBaHusl.

Hoctwxenue 1enu u3ydeHust ydeOHoro mnpeamera «buonorus» Ha
yriay0iaEéHHOM YpOBHE 00€CIIeYMBAETCs PEIICHUEM CIIEIYIONINX 3a/1a4:

OCBOEHHE O0YYAIOIIUMUCS CUCTEMbI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHILEMIUIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX
U TpaBWIaX, COCTABJISIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHUHY
MHUpPA; O CTPOCHUH, MHOTOOOpPa3Uu M OCOOCHHOCTSAX OHOJIOTHYECKUX CHUCTEM
(KJIeTKa, OpraHu3M, MOMYJISALHUs, BUI, OMOTeOIeH03, Orocdepa); O BBIIAOIINXCS
OTKPBITUSIX U COBPEMEHHBIX UCCIEOBAaHUSAX B OMOJIOTUH;

O3HAKOMJICHHE OOYyYalOIIMXCS C METOJaMHU TO3HAHUS >KUBOU TPHUPOIBI:
HCCIICIOBATEIbCKUMH  METOJaMH  OHOJIOTMYSCKUX HAayK (MOJICKYJISpHOW u
KJIETOYHOW OHMOJIOTUH, SMOPHOJIOTHM KW OWOJIOTHMH pPa3BUTHS, TCHETHKH H
CEJICKIIUU, OWOTEXHOJOTMM W CHHTETUYECKON OHOJOTHH, MaJICOHTOJIOTHH,
DKOJIOTHH); METOJaMH  CaMOCTOSITCJIBHOIO  TPOBEACHHS  OHOJIOIMYSCKUX
UCCJIeIOBaHM B Jlabopatopud © B TMpHupoAe (HAOIIOJEHUE, H3MEpEeHue,
HKCIIEPUMEHT, MOJICIIMPOBAHUE);

OBJIaJIcHNE OOYyYAIOIUMHCS YMEHUSMU: CaMOCTOSITEIbHO HaXOJWTh,
aHAIM3UPOBATHh M MCIOJIB30BaTh OMOJIOTHYECKYI0 WH(MOPMAIIUIO; MOIH30BaATHCS
OMONOTUYECKON TEPMUHOJIOTHEN W CUMBOJIMKOW; YCTAaHABIWBATH CBA3b MEXKITY
pa3BUTHEM OWOJOTHU W COIHUATBHO-D)KOHOMHUYECKUMU U IKOJIOTHYCCKUMU
mpoOjeMaMu YeJ0BeYeCTBa; OICHUBATH MOCIECTBUS CBOCH NEATEILHOCTH IO
OTHOLIEHUIO K OKPYXKAIOLIEH NPUPOAHON cpejie, COOCTBEHHOMY 3/10POBBIO H
3/I0POBBIO  OKPYKAIOIIUX JIIOJIe; OOOCHOBBIBAaTH M  COOJIOaTh  MEPbI
npopUIaKTUKY MHPEKIIMOHHBIX 3a00JI€BaHM, IpaBuiia MOBEJACHUS B IPUPOJIE U



oOecrieyeHusi  0€30MACHOCTH  COOCTBEHHOM  JKM3HEAESATENbHOCTH B
Ype3BBIUAMHBIX  CUTyallMsIX TPHPOJHOTO U  TEXHOTEHHOTO  XapakTepa,
XapaKTepHU30BaTh COBPEMEHHBIC HAYYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE Yy OOYYAlONIUXCS  WHTCIUICKTYadbHBIX W  TBOPYECKUX
CIIOCOOHOCTEH B TPOIECCE 3HAKOMCTBA C BBIIAIOIIMMUCS OTKPBHITUSAMH H
COBPEMCHHBIMU HCCJICIOBAHUSMH B OWOJIOTHH, PEIIAEMBIMH €10 TpOoOIeMaMH,
METO/I0IOTHEH OMOJIOTUYECKOTO WCCJICIOBAHUS, MIPOBEICHHUSI
OKCIIEPUMEHTATBHBIX ~ WCCJICJOBAHWM, pENICHUS  OWOJOTHYECKHX  3aj1ad,
MOJICITUPOBAHMS OMOJIOTHICCKUX O0BEKTOB M MPOIIECCOB;

BOCIIUTaHUE y O0YYAFOIIMXCS IICHHOCTHOTO OTHOIICHHSI K )KHBOW TPUPOJIC
B ICJIOM H K OTIACIbHBIM €€ OO0BeKTaM | SBJICHUAM; (HOPMHUPOBAHUE
AKOJIOTHYECKOM, TEHETUYECKONH TPaMOTHOCTH, OOIIEH KyJIbTYphI IMOBEJICHUS B
NPHUPOJIC; HHTETPAIIMU €CTCCTBCHHO-HAYYHBIX 3HAHH;

NpHOOpETCHHE O00YYaroNUMHUCS KOMIIETCHTHOCTH B  palldOHAIBHOM
IIPHUPOJIOTIOJIB30BAHUHN (COOJFOICHUE TPABUJI TOBEJICHUS B TPHPOJE, OXpaHbI
BUJIOB, JKOCHUCTEeM, Ouocdepbl), COXpaHEHUHU COOCTBEHHOI'O 3JI0POBbS U
3I0POBbSI OKPY>KAIOIIUX JIF0JIeH (CoOMoaeHust Mep NMpOodUIaKTUKH 3a00JIeBaHUH,
oOecrieueHue 0€30MaCHOCTH KU3ZHENEATEIbHOCTH B UPE3BBIYAMHBIX CUTYAIUSIX
OPUPOJHOTO W TEXHOTC€HHOTO0 XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUH B MMOBCETHEBHOM KU3HU;

COo3JaHMe yCIOBUWM JJii OCO3HAHHOTO BbIOOpa  OOydYaronuMucs
WHIUBHUTYaJTbHON obpazoBaTeabpHON TPaeKTOPHH, CrocoOCTBYyIOIIEH
MOCIEYIOIEeMY MPOPECCHOHATEHOMY CaMOONPEEICHUIO0, B COOTBETCTBUH C
WHANBUAYaTbHBIMU UHTEPECAMH U TOTPEOHOCTSMHU PETHOHA.

OO6r1ee Ynciio 4acoB, OTBEICHHBIX HA M3yUCHHE OMOJIOTHH Ha YTITYOJICHHOM
ypOBHE cpeHero oomero oopasoanus, coctaiser 204 gaca: B 10 kimacce — 102
qaca (3 gaca B Henenio), B 11 kmacce — 102 gaca (3 gaca B Heemo).

OT60p opraHMU3aIMOHHBIX (HOPM, METOJIOB U CPEJICTB 00yUEHHUS OMOJIOTHUU
OCYIIECTBIISIETCS] C YIETOM CHEIU(UKN €T0 COJAEPKaHMUs U HAIIPABICHHOCTH HA
MPOJIOJDKEHNE OHOJIOTMYECKOro 00pa3oBaHWs B OPraHU3alUAX CPEIHETO
po(ecCHOHaTBFHOTO U BHICIIETO 00pa30BaHMUS.

OO0s3aTenbHBIM  YCIIOBHEM TPH OOyYEeHHWH OWOJIOTHMH Ha YIIIYyOJIEHHOM
YPOBHE SBIISIETCS MPOBEACHUE JIAOOPATOPHBIX M MPAKTHUECKUX padoT. Takxke
ydgactue  OOydYaromuxcsi B BBIIOJHCHUM  TMPOCKTHBIX W Y4eOHO-
MCCJIeIOBATEILCKUX Pa0OT, TeMaTHKa KOTOPBIX OIpECISIeTCS YYHUTeleM Ha



OCHOBE MMEIOIINXCSA MaTEPUATbHO-TEXHUYECKUX PECYPCOB M  MECTHBIX
[IPUPOAHBIX YCIOBUH.



COAEPXAHUE OBYUEHUA
10 KJIACC

Copneprxanue mporpamMmMmsl, BBIAEIEHHOE KYpPCU8oM, HE BXOJUT B IPOBEPKY
rocyaapcTBeHHou utorooit arrectanuu (I'MA).

Tema 1. BuoJiorusi Kak HayKa

CoBpemeHnHass Ouosiorusi — KOMIUIEKCHasi Hayka. Kpartkas wucrtopus
pa3BuTHsA OMOJIOTHMU. buosiorndyeckue HAykKu M H3ydyaeMble UMU TPOOJIEMBI.
DOyHAaMEHTaJIbHbIC, TMPUKIAIHBIE W TOUCKOBBIE HAYYHBIE HCCIIECIOBAaHUSA B
OuoJioruy.

3HaueHue Ouosoruu B (HOPMUPOBAHMH COBPEMEHHOW €CTECTBEHHO-
Hay4YHOUW KapTuHb mupa. IIpodeccun, cBszanHbie ¢ Ouosnoruei. 3HaueHUe
OMOJIOTMM B TPAKTUYECKOW JEATeIbHOCTH YEJIOBEKA: MEIUIIMHE, CEIhCKOM
X035MCTBE, MPOMBIILIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[TopTpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [{lapBuH,
V. T'apsen, I'. Mennens, B. 1. Bepnanckuit, U. I1. [1aBnos, . 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabnuuel u cxembl: «CBsi3b OMOJIOTHH C APYTMMH Haykammuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. JKuBble cucTeMbl U UX H3y4YeHHE

XKuBble cuctembl Kak mpeaMmer uzydeHusi Omosoruu. CBOMCTBA >KHUBBIX
CUCTEM: E€IWHCTBO XHUMHUYECKOIO COCTaBa, AUCKPETHOCTb U IEJIOCTHOCTb,
CJIOKHOCTh U YNOPSJOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CaMOOpraHU3alus,
CaMOBOCIIPOM3BEAECHUE, PA3IPAKUMOCTh, U3MEHUYMUBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aldd KUBBIX CHCTEM: MOJEKYJSPHBIM, KICTOYHBIM,
TKAHEBbI,  OPraHU3MEHHBIM,  MOMYJAIUOHHO-BUJIOBOW,  3KOCHUCTEMHBIN
(bmoreonenoTndeckmii), onochepusiii. Ilporeccrl, MpPOUCXOAAININE B >KUBBIX
cuctemax. OCHOBHbIE TPH3HAKH >KUBOTO. JKH3HB Kak (hopma CyIIECTBOBAHUS
marepuu. Hayku, wusydarommuye >KuBbIE CHCTEMBI HAa Pa3HbBIX YPOBHAX
OpraHu3aIyu.

N3yuenne xuBbIx cucteM. Metoabl Ouonornyeckoir Hayku. Habntogenue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMAaTH3alMs, MeTaaHanus. [lonarue o 3aBucumoi
U He3aBUCHMMOM nepeMeHHOW. [lmanupoBanue skcnepumenrta. lloctaHoBka u
npoBepka runore3. Hynesas runores3a. [loHstue BHIOOPKU U €€ JOCTOBEPHOCTD.



Pa3bpoc B Ouonormyeckux JaHHbIX. OIlEHKa JOCTOBEPHOCTU MOJYYEHHBIX
pe3ynbTaToB. IIpUUYMHBI HCKaKEHUS pPE3YyJbTATOB JKCrepumeHTta. [loHaTtue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn

Tabmumpel 1 cxembl: «OCHOBHBIE TpPHU3HAKU >KU3HWY», «buonormyeckue
cucteMbl», «CBOHCTBa JKMBOW MATEPUM», «YPOBHU OpPraHU3aLUUU KUBOU
npupoasl», «CTpoeHue KUBOTHOW KIETKW», «TKaHW KUBOTHBIX», «CUCTEMBI
OpraHoB Y€JIOBEUECKOro opranusmay, «buoreonenos», «buocdepa», «Metoas
U3YUCHUS )KUBOU MPUPOIBI».

O6GopynoBanue: nabopatropHoe  oOoOpyaoBaHUE ISl  MPOBEICHUS
HAOJII0ICHUI, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonb30BaHWE pA3IUYHBIX METOAOB IIPU
U3YUYCHUU KUBBIX CUCTEM.

Tema 3. BuoJiorusi KjieTku

Knerka — cTpykTypHO-QyHKIMOHANBHAS €IUHMIIA >KUBOTO. KcTopus
oTkpeiTHs KieTku. Paboter P. I'yka, A. JleBenryka. Knerounass teopus (T.
[[IBann, M. Illneitnen, P. BupxoB). OCHOBHBIE TOJIO)KEHUS COBPEMEHHOU
KJIETOYHOU TEOpHUH.

Metonpl MOJNEKYJISApHOM ¥ KIETOYHOW OWMOJOTHMU: MHKPOCKOIIHUSA,
xpomaTorpadus, 37eKTpodopes, METOJ MEUYEHBIX aTOMOB, AuddepeHnaiIbHoe
HeHTpUPyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue Gurkcuposanmvix
K1emokK. DIEeKTpOHHAasE MUKpockoTus. Konghoxanvruas mukpockonus. Bumanvroe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCTpamuu

IToptpetsi: P. I'yk, A. Jleenryk, T. lIsann, M. lneiinen, P. Bupxos, K.
M. bap.

Tabnuiel u cxembl: «CBETOBON MHUKPOCKOID, « ITIEKTPOHHBIA MUKPOCKOTI,
«Hcropust pa3BUTUS METOAOB MUKPOCKOITUW.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIIPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHABHBIX KIETOK.

IIpakTuueckass padora «M3yueHne METOAOB KIETOYHOM OHOJIOTHU
(xpomarorpadusi, amexTpodopes, auddepeHmanbHOe IEHTPUDYTUPOBAHHE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMUYECKUNA COCTaB KIETKU. Makpo-, MUKpPO- U yIbTPAMHUKPOIJIEMEHTHI.
Bonma u €€ ponb kak pacTBOpUTENs, peareHTa, y4acTue B CTPYKTYPUPOBAHUH



KJIETKH, TEIIOperyisinuu. MuHepaabHble BEIIECTBA KIETKU, X OHOIoOTHYecKas
poJsib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckue BeHIECTBA KIETKUA. buoiiornueckne mnoamMmepsl. benku.
AMMHOKHUCTIOTHBIM  cocTaB  0enkoB. CTPYKTypbl OEIKOBOW  MOJEKYJIBI.
[lepBuunast cTpykTypa Oe€yika, NENTUAHAs CBsI3b. BTopuyHas, TpeTU4HAas,
yeTBepTUYHAs CTPYKTYyphl. JleHatypamus. CoiictBa 6enkoB. Knaccuduxanus
0enkoB. buonornueckue PyHkuuu 0enkoB. [lpuonsi.

VYraeoapl.  MoOHOcaxapuabl,  JAWCaxapuibl,  OJUTrOcCaxapujabl  H
noyimcaxapuapl. OOHMi MjaH CTPOeHUST U (PUBUKO-XMMHYECKUE CBOICTBA
yriaeBoaoB. buonornueckue QyHKIUU yTIeBOAOB.

Jlunuael.  ['mapodunbHO-TUApOPOOHBIE  cBoicTBa.  Krnaccudukarms
aunuaoB. Tpurnunepuasl, Gochonunuasl, BOCKU, CTepouabl. buonorndyeckue
¢ynkuuu mununoB. O61mMe CBONCTBa OMOJIOTMYECKUX MEMOpaH — TEKy4ecCTb,
CIIOCOOHOCTH K CaM03aMbIKaHU IO, TTOTYTIPOHUIIAEMOCTb.

Hyxkneunnossie kucnotsl. JJHK u PHK. CtpoeHne HyKIEHMHOBBIX KHUCIOT.
Hyxneoruasl. [Mpunnun kommnemernTaproctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — npoitHas ciupasib. MectoHaxosxaeHue u ouonorndeckue Gpynkiuu JJHK.
Buner PHK. ®ynkiun PHK B knetke.

Ctpoenune monekynbl AT®. Makpoaprudeckue cBs3u B Mojiekysie ATO.
buonornyeckue Qynkiuun AT®. BoccTaHOBIEHHbBIE TEPEHOCUUKH, UX (PYHKITUH
B KJIeTKe. /lpyeue uyxneosuompugocghamor (HT®). CexBenupoBanue JIHK.
Memoowbl cenomuxu, mpancKpunmoMuKu, NPOMeoOMuKU.

CrpykrypHas  Ouoyiorusi:  OWMOXMMHYECKHEe W Ouodusnyeckue
UCCJICIOBAHUS COCTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJIEKYI.
Mooenuposanue cmpykmypol u QYHKYuli OUOMONEKYT U UX KOMNJIEKCO8.
Komnviomepnwiti  ouzaun u opeaHudeckuti CcuHmes OUOMONEKYI U UX
HEeNnpupoOHbIX AHANO208.

JdemoHcTpanumn

[Toptpetsr: JI. Ilonunr, dx. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Juarpammel:  «PacnipeneneHne XUMHUYECKHX 3JJIEMEHTOB B  HEXUBOU
npupone», «Pacnpenenenne XuMUYECKUX SJIEMEHTOB B JKMBOW IPUPOJIEN.

Tabmuter 1 cxemsl: «llepuogudeckas TabaUIa XUMHYECKUX SJIEMEHTOBY,
«CTpoeHue MOJIEKYJbI BOJIbI», «BeliecTBa B cocTaBe opraHu3zmMoBy, «CTpoeHue
MOJIEKYJBI Oenka», «CTpyKTyphsl O€TKOBOW MOJEKYJbI», «CTpOoeHHE MOJIEKYT



yrieBosioBy, «CTpoeHHE MOJEKyl JUnuaoBy, «HyKIE€HHOBBIE KHUCIOTHIY,
«Ctpoenue Mmonekyinsl ATD».

O6opynoBaHue: XMMUYECKas IOCyAa U 000OpYIOBAHUE.

JlabopaTtopnass paGora «OOHapyxeHHe OCJIKOB C  IOMOIIBIO
Ka4ueCTBEHHBIX PEAKIIUI.

Jlaboparopnass pabora «lcciaenoBaHue  HYKIEHMHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue U QyHKINHU KJIETKH

Tunel KIETOK: J3yKapuOTHYECKass W Mpokapuotuueckas. CTpPYKTypHO-
GbyHKIIMOHANIbHBIC 00pPa30BaHUS KIICTKHU.

Crpoenue mnpokapuoTHueckod kieTku. Kierounass creHka Oakrtepuil u
apxed.  OcoOEHHOCTH  CTpOEHUsi  TreTepoTpoPHO W aBTOTPOPHOI
MPOKAPUOTHYECKUX KJIETOK. MEeCTO M poJIb MPOKAPUOT B OMOIICHO3aX.

Crpoenne u  (GYHKIMOHUPOBAHUE  DYKAPUOTHYECKOW  KIICTKH.
[TnasmaTuyeckass memOpana (turazmanemma). CTpyKTypa IUIa3MaTHYECKOM
MeMOpaHbl. TpaHCIIOPT BEIIECTB Yepe3 IIa3MaTHIECKYI0 MeMOpaHy: MaCCUBHbBIN
(muddy3us, obneruénHas aud@ys3us), akTUBHBIM (MIEPBUYHBIA U BTOPHYHBIN
akTUBHBIN TpaHcropT). [lonynponuiiaemocts MemOpanbsl. PabGora HaTpwmii-
KaJMEBOTO Hacoca. DHJIOIUTO3: MUHOLUTO3, (paronuTo3. Ik3ouuto3. Kinertounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTeHUM, TprOOB.

Huronnasma. Iluto3zons.  LluTockener.  JIBUKEHHE  IIUTOILJIA3MBI.
Opranou bt KJIETKH. OnHomeMOpaHHbIE OpraHOUbI KJIETKHU:
sHpomutazMarnueckas cetb (J1IC), annapat ['onbaxu, TM30COMBI, UX CTPOEHHE
u (QyHkuuu. B3anMocBsI3b 0JHOMEMOpAaHHBIX OpraHOMIOB KieTku. CTpoeHue
TPaHyJISPHOTO peTukynyma. Mexanuzm Hanpasnenus 6enkos ¢ IIIC. Cunte3
pacTBOpUMBIX OenKkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ mankuit (arpanyssipHbIi)
SHAOIIA3MaTHIeCKuil peTukynyMm. CekperopHas QyHkmus annapara [ oimbmKxi.
Moougpuxayus benxoe 6 annapame I'onvooucu. Copmuposxa benxos 6 annapame
Tonvoorcu. TpaHcnopT BelIECTB B KIIETKE. BaKyoiaum pacTUTENbHBIX KIIETOK.
Knerounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWIbl  KIETKA: MHUTOXOHJIPUHU, IUIACTHUBI.
Ilpoucxooicoenue  mumoxonoputi  u  naacmuod.  Cumbuocenez  (K.C.
Mepesickosckuui, JI. Mapeynuc). Ctpoenne u GyHKIIMA MUTOXOHAPUN U TTACTHI.
[lepBuuHble, BTOPUYHBIE U CJIOXHBIE IUIACTUIIBI  (DOTOCUHTEIUPYIOMINX
3YKapuoT. XJIOPOIIACThI, XpPOMOIIJIACTHI, JJIEUKOIJIACTHI BHICIIIUX PACTEHHUIM.



HemeMOpannsbie opranon bl kieTku CTpoeHHe U PyHKIUU HEMEMOPAHHBIX
OpraHoOMJIOB  KIeTKH.  Pubocombl.  [lpomesxcymounvie  ¢hunamenmol.
MukpodunameHTbol. Axmunosvie Muxkpoguiamenmoi. MpbIIEUHbIE KIETKH.
Axmunosvie KomMnonenmsol Hemblueunsix Kiemox. Mukpotpyoouku. Knerounslii
ueHtp. CTpoeHHe W JBHKEHHE >KTYTMKOB M pPECHHYEK. MUKpOTpyOOUuKH
uutomiasmel. Llentpuons. berku, accoyuuposannvle ¢ MuxpoguiameHmamu u
muxpompybouxamu. Momopuvle benxu.

SAnpo. Obonouka sApa, XpOMATHH, KAPUOTLIIa3Ma, SIIPBIIIKH, UX CTPOCHUE U
bynkuuu. SnepHbiid 6enkoBblii MaTtpukc. [IpocTpaHCTBEHHOE pacmloOKEHUE
XpOMOCOM B HHTep(azHOM sifpe. Jyxpomamun u 2cemepoxpomamun. benku
XpOMaTUHA — TUCTOHBL. /[[unamuka s0epHoli 06010uKu 6 mumose. oepHuviil
mpancnopm.

Knerounsie BrimtoueHusa. CpaBHUTENbHAs XapaKTEpPUCTHKA  KJIETOK
AYKapHOT (pacTUTENTbHOM, J)KUBOTHOM, TPUOHOM).

JdemoHcTpanumn

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

Tabnuuel u cxembl: «CTpoeHUE IYKAPUOTHUECKOU KIeTKu», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHUE paCTUTEIbHOM KIETKW», «CTpoeHue
MUTOXOHJIpUN», «Sapo», «CTpoeHrne NpoKapruOTUYECKON KIETKI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpENnapaThl PaCTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIPENapaThl OaKTepUaTbHBIX KIETOK.

JlaGoparopHass paGora «l3ydeHue CTPOCHHUS KIETOK PpPa3IUYHbIX
OpraHU3MOBY.

IIpakTuyeckas padora «l3yueHrne cBOMCTB KIETOUYHON MeMOpaHbBD».

JlaGoparopHas padora «lccienoBaHue mia3Mosiv3a U JACIIa3MoJIN3a B
PACTUTENBHBIX KIETKaX».

IIpakTnueckass padora «l3yueHue [BWKEHUS LMUTOILIA3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BenlecTB U NMpeBpPallleHUe JHEPTUH B KJIeTKe

AccuMWIILMA U JUCCUMWIALMA — JBE CTOPOHBI MeTabonu3ma. Tumbl
oOMEHa BENIECTB: aBTOTPO(HBIM W TeTepPOTPOQHBIA. YdUacTHe KHUCIOpoAa B
OOMEHHBIX Tpoleccax. DHepreTuueckoe oOecreyeHne KICTKU: MPEeBpalleHUEe
AT® B oOmenHbix mporeccax. {OepMEHTATUBHBIA XapakTep pEeaKIIHii
KJIETOYHOrO MeTadonu3ma. PepMEeHThl, UX CTPOEHHE, CBOMCTBA M MEXaHU3M
neiictBust. Kodepmentel. Otmnuuus  (QepMEHTOB OT  HEOPraHHMYECKHX



KaTaau3aTopoB. benku-akTUBaTOpbl M OEJNKU-UHTUOUTOPBI. 3aBUCUMOCTH
CKOpOCTH (hepMEHTATUBHBIX PEAKIMI OT Pa3INYHbIX (PaKTOPOB.

IlepBuuHBIA CHUHTE3 OpPraHUYECKUX BEIIECTB B KieTKe. DOTOCHHTES.
AHoKcueenHblll u oxcucenHvlll pomocunmes y oaxkmeputi. Ceemocobuparoujue
nueMeHmyl U NUSMeHmbl PeakyuoHHo20 yenmpa. Pollb XJI0pOIIacTOB B MPOLECCE
dbotocuntesa. CetoBass u TeMHOBas ¢aszbl. Pomoovixanue, Cz., Cs. u CAM-
munvl pomocunmesa. 1IponyKTUBHOCTH (poTocuHTE3a. BiusHue pa3audHbIX
(aKkTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HAUEHUE (OTOCUHTE3A.

XEMOCHUHTES. Pa3noobpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUuUIUpYyIomKe OakTepuu, Keae300aKkTepuu, cepoOaKkTepun, BOJOPOIHbIE
OakTepuu. 3HAYEHHUE XEMOCHUHTE3a.

AnaspoOHbie opranu3Mbl. Buasl Opoxkenus. I[IpoaykTbl OpoxeHus U ux
UCIIOJIb30BaHUE YeJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YyAUTENH OOJIE3HEH.

AnpobOHBIE OpraHu3MBl. Orarnbl DHEPreTUYECKOrO oOMeHa.
[ToaroroButenbHbd  dTan. [NHMKOIU3 — OECKUCIOPOIHOE paCHICIUICHUE
TJIIOKO3BI.

buonorudeckoe oKucleHHe, WU KIETOYHOE Abixanue. Poiab MuToXOoHApUA
B Ipoleccax Ouojoruyeckoro okucieHus. Lukinuueckue — peakuuw.
OxucnutensHoe (ochopunupoBanue. IHepeus MeMOPAHHO20 2paoueHma
npomono8. Cunmesz ATD: paboma npomonnoi AT®-cunma3zwel. [IpeumyiecTna
a’poOHOro MyTH OOMEHa BeHIECTB Iepea aHa’poOHBIM. D(PGHEeKTUBHOCTD
SHEPTreTHYECKOTO OOMEHa.

JdeMoHCTpamuu

Ioptperst: Ix. [Tpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmumer w  cxembl: «®DotocuHTE3», «DHEPreTUYECKU OOMEHY,
«buocuntes 6enkay, «Ctpoerne pepMeHTa», «XEeMOCHUHTE3.

O6opynoBaHue: CBETOBOMH MUKPOCKOT, 000pYAOBaHUE JIJIsl TPUTOTOBIICHUS
MOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOTIPETIapaToB.

JlabopaTtopHas paGora «/I3yueHue KaTaJIUTUUYECKOM AaKTUBHOCTHU
dbepMeHTOB (Ha TPUMEPE aMIIIa3bl UM KaTalasbl).

JlaGopaTtopHas paGora «/3ydeHue ¢GEpPMEHTATHBHOTO pPAaCIICTUICHUS
MEPOKCHIa BOJOPOJA B PACTUTEIBHBIX U dKUBOTHBIX KIETKAX).

JlabopaTtopnas paGora «CpaBHeHme mporieccoB (OTOCHHTE3a W
XEMOCHUHTE3a.



JlabopaTopHas pa6ora «CpaBHEHUE MTPOLIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HaciencrBennasi nHGpopManus U peaiu3anus eé B KieTke

Peakuuu matpruuHoro cuntesa. [ I[puHIMN KOMIUIEMEHTAPHOCTH B pEAKLIUAX
MaTpUYHOIO  CcHHTe3a.  Peanmu3anms ~ HAacIEACTBEHHOHM  MHMOpManuu.
I'eneTnyeckuii ko, ero coicTea. TpaHckpunuusa — maTpuuHblii cuHTe3 PHK.
[IpyHIUIIBI ~ TPAHCKPUIILIMHU:  KOMIUIEMEHTAPHOCTh, AHTUIAPAJJIEIBbHOCTD,
acumMMeTpuuHOCTh. Cospesanue mampuunvix PHK 6 aykapuomuueckou kiemxke.
Hexooupyrowue PHK.

Tpancnsuusa u e€ stanbl. Yyactue tpancnoptHeix PHK B OuocunTese
Oenka. ¥YcioBus Ouocuntesa 6enka. KogupoBanue aMmuHOKUCIOT. Poss pubocom
B OMocHHTE3€e OeliKa.

Cospemennvle npedcmasieHus o cmpoenuu eeHos. Opranusaiys reHomMa y
MPOKAPUOT U FYKAPHUOT. Perynsius akTHBHOCTH I'€HOB y MPOKapuoT. I 'unoresa
onepoHa (®. XKako6, XK. MaHno). MoaexynsapHvle MexaHuzmbl IKCHPeCcCuu 2eHo8
y aykapuom. Ponv xpomamuna 6 pezynrayuu pabomsl ceHos. Perynsanus
O0OMEHHBIX MpOoIecCOB B KieTke. Kiierounbiii romeocTas.

Bupycel — HexnerouHbie (OpMBI KU3HM M OOJUraTHbIE Mapa3uThI.
CtpoeHre TpPOCTBIX M CJOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTeprnodaros.
Kuznennviti yuxn JIHK-codepocawux eupycos, PHK-coodepaicawux eupycos,
baxmepuogazos. Obpamuas mpanckpunyus, pedepmasa, uHmezpasa.

BupycHsle 3a00eBanus 4enoBeka, xuBOTHbIX, pactenuid. CITNJI, COVID-
19, conmanpHbBIC M METUITMHCKUE TTPOOIICMBI.

Buoungopmamuka: unmeepayus u ananuz donvuux maccusos («bigdatay)
CMPYKMYPHLIX  Ouonocuyeckux oOauuwvix. Hanomexuonoeuu 6 oOuonocuu u
meouyune. IIpoepammupyemvle hynkyuu 6eaxos. Cnocobvi 00cmasKu 1eKapcma.

JdeMoHCTpanuu

[Toptpetsr: H. K. Konsuos, /1. . iBanoBckui.

Ta6mmmp! u cxembl: «brocuHaTe3 OenKkay, «I eHeTHIecKuit Koy, « BUpychr»,
«bakrepuodarmy.

IIpakTnuyeckas padora «Co3iaHre MOJCIH BUPYCA.

Tema 8. JKusHeHHBIH UKJ KJIeTKH

Krnerounsrit muki, ero mepuoabl u perymsmus. Wutepdaza m MHTO3.
OcobeHHOCTH MpoleccoB, NpoTekarmux B uurepdase. [loaroroBka KIeTKU K
nenenuto. llpecunrernueckuit  (MOCTMUTOTUYECKHIT), CHUHTETUYECKUH U
MOCTCHHTETUYECKHUH (MPEMUTOTHIECCKUI ) TIEPHOIBI HHTEP(DA3HI.



Martpuunsiii cunare3 JIHK — perumkanms. [punnuns! permukanun JJHK:
KOMIUIEMEHTAPHOCTh, TMOJYKOHCEPBAaTUBHBIM CHUHTE3, AHTUIAPAJUIEIBHOCTD.
Mexanunsm permkanuu JIHK. Xpomocomel. Ctpoenue xpoMocoM. Tenomepsl u
TeiaoMmepasa. XPOMOCOMHBIM HA0Op KJIETKHM — KapuoTUN. JIUMIOWIHBIA U
rariouaHbld  HAOOpel XpoMocoM. ['omosioruunbie XpoMocombl. [losoBbie
XpPOMOCOMBI.

Henenne kinetkn — Muto3. CTagud MUTO3a W MOPOUCXOJAIINE B HUX
npoueccel. Tunsl MuTo3a. Kapuoknnes u nutoknHe3. buonornyeckoe 3HaueHue
MHUTO3A.

Perynsauuss MuToTHYeCKOro HUKIiIa KieTku. [IporpaMmmupyemast kjaeTouHas
rudesb — anornTos.

Krnerounoe sinpo, XxpoMocoMbl, (PyHKIIMOHANIbHAS T€HOMHUKA. Mexanuzmobl
npoaugepayuu, oughgepenyuposku, cmapenusn u cudeau kiemox. «l{ugposas
KemKay» — buoun@opmamuyeckue mooeau QyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpanumn

Tabmuipl u cxeMbl: «KU3HEHHBINH UK KIETKU», «Muto3y, «CTtpoeHue
xpomocom», «Permkanusa JJTHK».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHKporpenapatbl: «MHTO3 B
KJIETKaX KOPEIIKA JIyKay.

JlabopaTtopHnas  pabora  «JI3yueHMe XpoOMOCOM Ha  TOTOBBIX
MHUKpPOIIPENapaTax».

JlabopaTopHass paGora «HaGmomenwe wmuTOo3a B KIETKaX KOHUYMKA
KOpeIlKa JyKa (Ha TOTOBBIX MUKpOIIpenapaTax)».

Tema 9. CTpoeHue U (pyHKINH OPraHU3MOB

buonornueckoe pazHooOpazue OpraHu3MOB. OOHOKIETOYHBIE,
KOJIOHUAJIBHBIE, MHOTOKJIETOUYHBIE OPTraHU3MBI.

Oco0OeHHOCTH  CTPOEHUS M KHU3HEACITEIbHOCTH  OJHOKJIETOUHBIX
OopraHu3MoB. baktepuu, apxew, OJHOKIETOYHBIE TpPHOBI, OIHOKJIETOYHBIC
BOJIOPOCIIH, APYTHU€ NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.

B3anmocCBsa3p 4acTe€il MHOIOKJIETOYHOTO OpraHu3ma. TKaHW, OpraHbl U
cucteMbl opranoB. OpraHusM Kak eIluHoe 1enoe. ['omeocras.

Tkanu pacteHnil. Tumbl pacTUTENbHBIX TKaHEW: 0Opa3zoBaTeIbHAas,
MMOKPOBHAsI, MPOBOJISIIIAs,, OCHOBHAsI, MexaHnueckasi. OCOOEHHOCTH CTPOEHHS,
(GYHKITUH U pacTIONIOKEHUS TKaHEeH B opraHax pacTCHUH.



TkaHM )KMBOTHBIX U Ye€JOBEKA. THUIIBI )KUBOTHBIX TKAHEW: dMUTEINATIbHAS,
COeIMHUTEIbHAsA, MbIlIeyHasi, HepBHasA. OcoOEHHOCTH CTpoeHUs, QYHKIUN U
PacmoJIOKEHHS TKAHEW B OpraHax KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratnBHble U T€HEpPaTUBHBIE OpraHbl pacteHuil. Opranbl U
CHUCTEMBbI OPraHOB KUBOTHBIX U YeJI0BEKa. DYHKIIMK OPraHOB U CUCTEM OPraHOB.

Onopa tena opranu3moB. Kapkac pacrenuid. CkeneTbl OJJHOKJIETOUYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapyxHblii U BHyTpeHHUU ckeneT. CTpoeHue u
TUIBI COSIMHEHUST KOCTEH.

JIBrokeHue  OopraHu3MoB. J[BMJKEHHE OJHOKIETOUYHBIX OPraHU3MOB:
aMEOOuIHOE, KI'YTUKOBOE, pECHUYHOE. JIBUKEHNE MHOTOKJIETOYHBIX PACTCHUN
TPONU3Mbl M HACTUHU. JIBUJKEHHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbIlieuHas cucrema. Pediiekc. CkeneTHbIe MBIIIIBI U UX paboTa.

[Iutanne opranusmoB. llorynomenue BOABI, YIJEKUCIOTO Tra3a |
MUHEPAIbHBIX BEIIECTB pacTeHUsAMU. [luTanue )KUBOTHBIX. BHYTpUIOIIOCTHOE U
BHYTPUKJIETOUHOE muleBapeHue. [lutanne mo3BOHOUHBIX >KMBOTHBIX. OTAEIBI
NUIEeBapUTEIbHOrO TpakTa. [lumieBaputenbHble xenesbl. [luieBaputenbHas
CHCTEMa YEeJIOBEKA.

Jlpixanue opraHu3moB. JIpIxaHue pacTeHul. JlpIxaHWe IKUBOTHBIX.
Huddy3us ra3oB yepe3 nMoBepxHOCTh KieTku. KoxkHoe apixanue. JlpixaTeabHast
noBepxHocTh. JKabGepHoe U J€royHoe npIxaHue. JIpIXaHWE TMO3BOHOYHBIX
KUBOTHBIX M 4YEJIOBEKA. OBOJIOIMOHHOE YCIOKHEHHE CTPOCHUS JIETKUX
MO3BOHOYHBIX JKMBOTHBIX. JlpIXaTeibHass CcHUCTeMa 4YeJoBeka. MexaHu3M
BEHTWISILIMM JIETKUX Yy NTUL W MJIEKOMUTAIOMIMX. Perynsius JabIxaHus.
JlpixaTenbHble 00bEMBI.

TpaHCIOPT BEWIECTB Y OPraHU3MOB. TPaHCIIOPTHBIE CUCTEMBI PACTCHUU.
TpaHncrmopT BeHIECTB y KUBOTHBIX. KpoBeHOCHass cucremMa M €€ OpraHbl.
KpoBeHocHass cucrema TO3BOHOYHBIX JKUBOTHBIX U 4yeioBeka. Cepaile,
KPOBEHOCHBIC COCYIbl M KpOBb. Kpyrm KpoBooOpaIieHus. IBOTIOIMHUOHHBIC
YCIIO)KHEHUSI CTPOEHHS KPOBEHOCHOM CHUCTEMBI IO3BOHOYHBIX KHUBOTHBIX.
Pabota cepana u eé perymnsmms.

Brigenenne y opranusmoB. Beigenenue y pacteHuid. Beigenenue y
KUBOTHBIX. CoKpaTuTenbHbIe Bakyosu. OpraHsl BeiaeneHud. DunbTpanus,
cekpenus 1 00paTHOE BCaChIBAHHE KaK MEXaHHU3MBbI PaOOTHI OPTaHOB BBIJICIICHHUS.
CBs3b MMOJIOCTH TEJIa C KPOBEHOCHOM U BBIICIUTEILHON cUCTeMaMu. Briaenenue
y  TIO3BOHOYHBIX JKMBOTHBIX M  4ejoBeka. Ilouku. CrtpoeHne wu
dbyHkuronuporanue Hegpona. OOpa3zoBaHHME MOYH Y YETIOBEKA.



3ammTa y OpraHu3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3mMoB. Cropsl
OakTepuii M LUCTHI MPOCTEHIIMX. 3alMTa y MHOTOKJIETOYHBIX PACTEHHIA.
Kyrtukyna. Cpeactsa macCUBHOM M XMMHAYECKOM 3a1UThI. OUTOHIUBI.

3anmmTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpPOBBI M MX NMPOU3BOJIHBIE.
3amuTa opranusmMa ot Oosnesneil. UMmyHHas cuctema yenoBeka. Kietounsrit u
IYMOpPAJIbHBI UMMYHUTET. BpoXIEHHBIN M TpHOOpEeTEHHBIN crienudUuIecKuii
UMMYHUTET. Teopus KiloHaNIbHO-celeKTuBHOro uMmmyHnurera (I1. Dpaux, G©. M.
bepuer, C. Tonerasa). BocnamurenbHble OTBEThl OpraHusmMoB. Poib
BPOXKJIEHHOTO UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUI.

Paznpaxxumocte W peryisiius |y OpraHusMoB. Pa3znpaxkumocts y
OJTHOKJIETOYHBIX OpPraHu3MoB. Takcuchl. Pa3gpaxuMoCTh W peryisiuus y
pactenuii. POCTOBBIE BEIIECTBA U UX 3HAYCHUE.

HepBhas cucrema u pediiekTopHas peryisius y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OT/IEJIbl. DBOJIIOIIMOHHOE YCIOKHEHHE CTPOCHUS HEPBHOM CUCTEMBI
y KUBOTHBIX. OT/ENBI TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Peduiekc u
pednexropHas nyra. bezycioBHbie U ycIOBHBIE pe]IIeKCHI.

['ymopanibHas peryssanus U SHIOKPUHHAs CUCTEMA )KUBOTHBIX U YEJIOBEKa.
JKene3pl HPHAOKPUHHOM CUCTEMBI M WX TOPMOHBI. JleHCTBHE TOPMOHOB.
B3aumocBs3p HEpBHOM M 3HIOKPUHHOU cucTteM. [ umnotamamo-runodusapHas
cUcTeMa.

JdeMoHCcTpanuu

[Toptper: W. I1. I1aBnos.

Tabnuuel u cxembl: «OIHOKIETOYHBIE BOJOPOCTN», «MHOTOKIETOYHBIC
Bogopociny, «baktepuny, «lIpocreimue», «OpraHbl HBETKOBBIX PACTCHHII,
«CucteMbl OpraHoB II03BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHEe cCTpoeHue
HaceKoMbIX», «Tkanu pactenuit», «KopHesbie cuctembl», «CTpoeHue cTeds»,
«CTpoeHue JIMCTOBOM IIACTUHKNY», «TKaHU KUBOTHBIX», «CKEJIET 4eloBeKay,
«IIumeBapurenbHas cucrema», «KpoBeHOcHas cucrema», «JlpixarenbHas
cuctema», «HepBHas cucrema», «Koxka», «MplmieuHas  cucremay,
«BpigenutenbHas cucremay, «DHIOKpUHHAsA cuctemay, «CTpoeHHue MBIIIIbIY,
«Ammynutery, «KumedHomonocTHbie», «CxemMa TUTaHUS  PacCTCHHII»,
«KpoBeHOCHBIE CHUCTEMBI MO3BOHOYHBIX KUBOTHBIX», «CTpO€HUE THUAPBI»,
«CTtpoeHue mianapun», «BHyTpeHHEe CTpOeHHE J0XKAEBOro uepBs», «HepBHas
cuctema peiO», «HepBHas cumcrema ssrymku», «HepBHas —cucrema
npecMmeikaromuxca», «HepBHag cucrema nTun», «HepBHas —cucrema
MIeKonurarouuxy, «HepBHas cucrema uenoBekay, «Pediekcy.



O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpPOIIpENnapaThl OHOKIETOUHBIX
OpraHMW3MOB, MHKpOINpenaparbl TKaHEW, PaKOBHUHBI MOJUIFOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKUX, JKUBBIE IK3EMIUIIPbl KOMHATHBIX PACTeHUH, repoapuu
pacTeHUl pa3HBIX OTJACJIOB, BIAXHBIE TMpenapaTbl >KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOUYHBIX >KMBOTHBIX, CKEJIET YelOBEeKa,
obopyioBaHue ISl JEMOHCTpAalldd IOYBEHHOTO M BO3AYIIHOTO THTAHUS
pacTeHU, pacIIeIUICHUs] KpaxMmaja U OeJIKOB MOJ JeUcTBUEM (PEPMEHTOB,
000Opy1I0BaHUE JI IEMOHCTPAIIUH OTBITOB IO U3MEPEHUIO )KU3HEHHOW EMKOCTHU
NErKUX, MeXaHu3Ma JbIXaTeJIbHBIX JIBH)KEHUH, MOJEIM TOJIOBHOTO MO3ra
Pa3IUYHBIX )KUBOTHBIX.

JlaGopaTropHasi pabora «3ydyeHue TKaHEeW pacTEHUI».

JlaGoparopHasi pabora «I3ydyeHne TKaHeW )KUBOTHBIX).

JlabopaTopHasi pabdoTa «l3yueHrne opraHoB IIBETKOBOT'O PACTCHUS».

Tema 10. Pa3mHokeHue ¥ pa3BUTHE OPraHU3MOB

dopMbl pa3MHOKEHUSI OPTAaHU3MOB: OecroJioe (BKIIOYasi BEreTaTUBHOE) U
noyioBoe. Buabl Oecrnojioro pa3MHOXKEHHS: IMOYKOBaHWE, CIOPYIISINS,
dparmMenTanus, KJIOHHPOBAHUE.

[TonoBoe pazmuokenue. [lonoBeie KieTku, win rameTel. Meio3. Craguu
Mmeno3a. lloBepenne xpomocom B Mmenosze. Kpoccunrosep. buomornueckunit
CMBICJI M€H03a U MOJIOBOTO MIporecca. Meio3 U ero MeCTO B )KM3HEHHOM ITUKJIIE
OpraHU3MOB.

[Ipen3aponpimieBoe pa3zputhe. [ameToreHes y JKUBOTHBIX. I[lomoBbie
xene3pl. O0pa3zoBaHuE U pa3BUTHE MOJIOBBIX KJIeTOK. CliepMaTOreHe3 u OOTeHE3.
CtpoeHue MoJ0BbIX KIETOK.

OmnogoTBopeHrne M SMOPHOHAIBLHOE pa3BUTHE >KUBOTHBIX. CHOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). OMOPHOIOTHS —
HayKa O pPa3BUTUU OPraHu3MoB. Mopgoecene3z — 00Ha u3 21a8HbIX npobdiem
ambpuonoeuu. Konyenyus mopgocenos u mooeru mopgoeenesa. Cramuun
sMOpHOTreHe3a KUBOTHBIX (Ha mpumepe Jjarymku). [poGnenwe. Turbl
npoOsieHus.  JlemepmunuposanHoe U HeOepMUHUPOBAHHOe  OpobJieHue.
bracmyna, munet 6aacmyn. OCOOCHHOCTH JPOOJICHHS MIICKOIHMTAIONINX.
3apojpliieBble  JUCTKH (TacTpyisitusl). 3akjajka OpPraHoB W TKaHEW U3
3apOJBIINIEBBIX JIMCTKOB. B3anMHOe BIWsHHE YacTell pa3BUBAIOIIETOCH
3apojpliia (AMOpHOHATBHAS HHAYKINS). 3aKiIaKa MjaHa CTPOCHHS KUBOTHOTO



KaKk pe3ylbTar MEpAPXUYECKUX B3aUMOJIECUCTBUM TI€HOB. BiusHue Ha
AMOPHOHATIBHOE PA3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH Cpe/Ibl.

Poct u pa3Butue xuBOTHBIX. IlocTamMOpuoHaneHblil nepuon. Ilpsmoe u
Hempsimoe pa3Butue. PazButue ¢ Meramopdo3oM y OECIO3BOHOYHBIX U
MO3BOHOYHBIX XHWBOTHBIX. BHOJIOrMYECKOE 3HAUYEHUE MPSIMOrO0 M HENPSIMOIO
pa3BUTHS, UX PACITPOCTPAHEHUE B MpUPOJE. TUMBI pocTa KUBOTHBIX. DaKTOPHI
peryssiliik  pocTa >KUBOTHBIX U dYenoBeka. CTaguu MOCTIMOPHOHAIBHOTO
pa3BUTHS y KUBOTHBIX U yenoBeka. [lepuoasl oHTOreHe3a uenoeka. CtapeHue
U CMEPTh KaK OMOJIOTUYECKHUE TTPOIIECCHI.

Pasmuoxenue u passutue pacrenuit. 'ameroput u cnopodur. Meiio3 B
KU3HEHHOM IMKjIe pacteHuil. OOpa3zoBaHue crmop B Ipolecce Meiosa.
I'ametorene3 y pacteHnil. OINIOAOTBOPEHHE M PA3BUTHUE PACTUTEIBHBIX
opraHu3MoB. J[BoiHOE OIJI0/I0TBOPEHHE Y IIBETKOBBIX pacTeHuit. Obpa3zoBaHue
Y Pa3BUTHE CEMEHU.

MexaHu3MBbl pEeTyJAIMA OHTOI€HE3a Y PACTECHUN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabnuuel u cxembl: «BereraruBHoe pazMHOXKeHHE», «THIbI Oecroynoro
pa3sMHOXEHUN», «Pa3MHOXKEHHE XITaMUIOMOHAIb», «Pa3sMHOKEHUE DBIJICHBDY,
«Pa3mHoOxeHue runipel», «Menos», «XpomocoMs», «['amerorenes», «CtpoeHue
AUIEKIETKU U criepMaro3onsia», «OCHOBHBIE CTalUU OHTOTeHE3a», «lIpsimoe u
HENpsIMOE pas3BUTHE», «Pa3BUTHE MaMCKOTro >Xyka», «Pa3BuUThe capaHumy,
«Pa3Butne JSTYyIIKu», «/IBOMHOE OIUIOJIOTBOPEHUE y LBETKOBBIX PACTECHUIN,
«CTpoeHHe CEMSIH OJIHOJIOIBHBIX U JIBYI0JBbHBIX pPaCTEHUI», « KU3HEHHBIN ITUKIT
MOPCKOM  KamyCTbl», <OKH3HEHHBIM [UKI MXa», <« KU3HEHHBIM UK
ManopOTHUKA», « KU3HEHHBIU UK COCHBI».

O6opynoBaHue: CBETOBOM MHKPOCKOI, MUKpPOIpPENapaThl SIMIEKICTOK H
CIIEpMAaTO30M10B, MOAENb «L{UKI pa3BUTHS JAATYILIKNA.

JlaGoparopHasi paGora «l3ydyeHue CTpPOECHHUS TMOJIOBBIX KJIETOK Ha
TFOTOBBIX MUKpPOIpEnapaTaxj».

IIpakTuyeckass padora «BbIABICHHE NMPU3HAKOB CXOJCTBA 3apOJbIIIECH
MMO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnas pabGora «CTpoeHHE OpPraHOB PA3MHOXKEHHSI BBICIIUX
PaCTEHHI.

Tema 11. I'eHeTMKa — HAYKa 0 HACJEICTBEHHOCTH M HM3MEHYHMBOCTH
OpPraHu3MoB



Hctopus cTaHOBIEHUS U Pa3BUTUS TEHETHKU Kak Hayku. PaGortsr I
Menpens, I'. ne @pusa, T. Moprana. Ponb 0TedeCTBEHHBIX YYEHBIX B PA3BUTUU
renetuku. Pabotsl H. K. Konsioa, H. . BaBunosa, A. H. benosepckoro, I'. 1.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumogeesa-PecoBckoro.

OCHOBHBIE TE€HETUYECKHE TIOHITUA W CHUMBOJBL. [ OMOJOTHYHBIE
XpOMOCOMBI, QJUICJIbHBIE TEHbI, aJbTCPHATUBHBIC MPU3HAKU, JOMUHAHTHBIA W
PELECCUBHBIN TMPU3HAK, TOMO3UIOTa, TeTEPO3UroTa, YUCTasl JIMHUS, THOPUIIBI,
reHotun, ¢eHorun. OCHOBHBICE METOJAbl TEHETUKU: TUOPHUIOJIOTUYCCKUM,
UATOJOTUYECKUH, MOJIEKYJISIPHO-TEHETUUECKHIA.

JdemMoHcTpanumn

Iloptpetsl: I'. Menaens, I'. ne @pus, T. Mopran, H. K. Kosnsuos, H. 1.
Basuiios, A. H. benosepckui, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuipl u cxeMbl: «MeTo bl TeHETHKNY, «CXeMbI CKPEIIUBAHUS.

JlabopaTopHass pabGora «/[po3odmia Kak OOBEKT TEHETUYECKHUX
UCCIICIOBaHUI».

Tema 12. 3akoHOMEpPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpenuBanue. IlepBeiii 3akoH MeHnens — 3aKOH
€AMHO00pa3usi THUOPUIIOB TEPBOTrO MOKoJeHus. l[IlpaBuiio JOMUHUpPOBAHMUS.
Bropoit 3akon MeHzenst — 3aK0H pacllielyieHus] Npu3HakoB. LluTonoruueckue
OCHOBBI MOHOTHOPUTHOTO CKpeliruBanus. [ unoresa 4ucToThl raMmer.

AHaJIM3uUpyoIee CKpEILIUBaHHUE. [TpoMexyTOUYHBIH Xapakrep
HacjeoBaHuA. Pacuienienue npu3HakoB MpyU HEMOJIHOM JOMUHUPOBAaHHH.

JurubpunHoe ckpemuBaHue. Tpetuid 3akoH MeHaenss — 3aKOH
HE3aBUCUMOIO  HACJIEOBaHUS  NpPU3HAKOB.  LluTonormueckue  OCHOBBI
TUTUOPUIHOTO CKPEIIUBAHMSL.

Cuermniennoe HacnegoBanue npusHakoB. Pa6otel T. Moprana. CrersieHHoe
HACJIEIOBAaHUE T'€HOB, HAPYUIECHHE CLEIUIEHUSI MEXAY T'€HaMHu. XPOMOCOMHas
TEOPUsl HACIEACTBEHHOCTH.

I'enetuka nomna. XpoMOCOMHBIN MEXaHU3M ONpPEIEICHUS T01a. AyTOCOMBI
Y TIOJIOBBIE XPOMOCOMBI. | OMOraMeTHBIN U reTeporaMeTHbIN 1oJ. I 'eHeTnueckas
CTPYKTypa IOJIOBBIX XpoMocoM. HacnenoBanue NpHU3HAKOB, CUCIUICHHBIX C
MIOJIOM.

I'eHotun kak wenocTHas cucrema. [lneroTponuss — MHOXECTBEHHOE
JNEUCTBUE TeHa. MHOXECTBEHHBIM ajuienn3M. B3auMoaelcTBHE HealIeNbHBIX
reHoB. Kommiemenrapuocts. Onucras. [lommmepus.



I'eHeTnyecKkuil KOHTPOJIb Pa3BUTUs PACTEHUM, KUBOTHBIX M 4YEJIOBEKA, a
TaK)Ke (PU3HOJOTHYECKUX MPOIIECCOB, MOBEJACHUS W KOTHUTHBHBIX ()YHKIIMMA.
['eneTnyeckre MeXaHHU3Mbl CHUMOMOTEHE3a, MEXaHU3Mbl B3aMMOJCUCTBUS
«XO3SIMH — TapasuT» MU «XO35MH — MHUKpPOOHOM». ['eHeTHuecKue acheKThl
KOHTPOJISI U U3MEHEHUS HACJIEACTBEHHON MH(POPMAIUU B MOKOJEHUAX KIETOK U
OpPraHu3MOB.

JdemoHcTpanumn

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

Tabnuue! u cxemsl: «IlepBblit 1 BTOpoi 3akoHbl Menaens», « Tperuii 3akoH
Mengens», «AHanU3UpyIOIIee CKpelnBaHuey», «HemnomHnoe TOMHUHUPOBAHUE,
«CrueryieHHOe HacjeJ0oBaHuE MPU3HAKOB y Apo30duibly, «['€HeTHKa monan,
«Kapuotun denoBeka», «Kapuotun npo3oduine», «Kapuotum nOTHIBIY,
«MHOXECTBEHHBIN AJUIEIN3M», «B3auMonencTBUE TEHOBY.

O6GopynoBaHue: MOJACHb IS JICMOHCTPAIIMM 3aKOHOB €IUHOO0Opa3us
THOPHUJIOB TIEPBOTO TIOKOJICHUST W PACHICIUICHUS TPU3HAKOB, MOJEIb IS
JIEMOHCTpallMd 3aKOHA HE3aBUCHMOTO HACJIEJOBAaHUS MPU3HAKOB, MOJECIb JJIs
JEMOHCTpAalMU CLETUICHHOTO HACJIEAOBaHUs MPU3HAKOB, CBETOBOM MHUKPOCKOTI,
MUKpornpermnapat: «Jpo3odunay.

IIpakTnueckas padora «l3yyeHue pe3ynbTaTOB MOHOTHOPHIHOTO
CKpEIIMBAHUS Yy APO30(DUITBI.

IIpakTnueckas padora «/3yueHue pe3yabTaTOB AUTHOPHUIHOTO
CKpEIIUBaHUS Y APO30(PHITBI».

Tema 13. 3aKkoHOMEPHOCTH H3MEHYUBOCTH

BzaumoneiictBue reHotuna u cpeAbl npu GOpMHpPOBAHUU (HEHOTHIIA.
N3menunBOoCTh NpU3HAKOB. KauecTBEHHBIE M KOJMYECTBEHHBIE IPU3HAKU. BUpl
U3MEHYMBOCTHU: HEHACJIEICTBEHHAsI U HACJIEACTBEHHAS.

MopaundukannonHass HU3MEHYMBOCTh. Poiib cpeasl B (GOpMHpPOBAHUU
MOAU(PUKAIMOHHOM M3MEeHYMBOCTH. Hopma peakiuu npusHaka. BapuannoHHbIit
psn u BapuanmonHas kpuBas (B. Moranncen). CBoiicTBa MoAnGUKAIIMOHHON
M3MEHYHUBOCTH.

['eHoTrnnueckas U3MEHYUBOCTb. CaoiicTBa T€HOTUITHYECKOU
M3MEHYUBOCTA. Buabl TeHOTUNMYECKOWM W3MEHYMBOCTU: KOMOWHATUBHAS,
MYTallMOHHAs.

KomOuHaTHBHasT M3MEHYMBOCTH. Mei03 W TOJIOBOM MpOIECC — OCHOBA
KOMOMHATUBHONW WM3MEHYUBOCTH. Poib KOMOWMHATHMBHON W3MEHYMBOCTH B
CO3/JaHUH T€HETHYECKOTO Pa3HO00Opa3us B Mpejeax OJHOTO BUA.



MyTannroHHass U3MEHYMBOCTb. BHIbl MyTalui: I'€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W WHAYUHUPOBaHHbIE MyTaluu. SnaepHele u
HUTOIUIa3MaTHYecKue Mytaiuu. COMaTUYECKUE U MOJOBbIe MyTaluu. [[pruunHsbl
BO3HMKHOBEHUS MyTaluid. MyTareHbl W HX BJIUSHUE HA OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAllMOHHOTO MpoIEecca. 3aKOH TOMOJOTHYECKUX PSAJIOB B
HacieacTBeHHoU u3meHuuBocTd (H.W. BaBuiioB). BHesnepHas u3MEHYMBOCTb U
HACJIEICTBEHHOCTb.

Dnueenemuxa u d>NUCEHOMUKA, PONb INUCEHEMUYECKUX (HaKkmopos &
HACIe008aAHUU U USMEHYUUBOCMU (DEHOMUNUUECKUX NPUIHAKOB ) OP2AHUIMOS.

JdemMoHcTpanumn

IToptpertsl: I'. ne ®pus, B. Moranncen, H. 1. BaBuios.

Tabmumelr u  cxembl: «Buabsl usMeHYMBOCTHY», «MoaudukanoHHas
U3MEHUYUBOCTH, «KombOuHaTtuBHas W3MEHUYUBOCTbHY, «Metio3,
«OmnonoTBopeHue», «l'eHeTndeckue 3a0o0JieBaHUS  yeloBeKay, «Buasbl
MYyTaLMN.

O6opynoBaHue: KUBBIE U TepOapHBIC IK3EMILISIPbl KOMHATHBIX PACTCHHUM,
pucyHnku (potorpadun) )KUBOTHBIX C PA3TUYHBIMU BUJIAMU U3MEHYMBOCTH.

JlaGopaTopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEMN
MOAU(GUKAITMOHHON W3MEHUYMBOCTH. [locTpoeHne BapHAllMOHHOTO psga M
BAPUALIMOHHOW KPUBOWY.

IIpakTnyeckass padora «Myranuu y J1po3oduibl (Ha TOTOBBIX
MUKpOTpenapaTax).

Tema 14. I'eneTuka 4esioBeKa

Kapuotun yenoseka. MexayHapoaHas mporpaMma HCCJIEIOBaHHUS T€HOMaA
yenmoBeka. MeToapl  M3Y4YEHHSI TEHETHKH 4YEJOBEKA: TIEeHEaJOTMYECKHM,
OJIM3HELOBBIN, IIUTOIeHETUYECKUH, MOMYJIALMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TE€HETUYECKHM. CoBpemeHHOE ONpEeAEIICHUE TE€HOTHUIIA:
IIOJJHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJIE C IOMOIUIBIO
[MI1P-ananu3a. HacnencTtBeHHble  3a0ojieBaHUS  4YeJIOBEKa. | GHHBIE U
XpOMOCOMHBIE ~ OOJIC3HH  YEJIOBEKa. boieznn ¢ HaclIeACTBEHHOMU
MPEIPACIOIIOKEHHOCTHIO. 3HaueHue MEIUIUHCKON TE€HETHUKHU B
MPEAOTBPAILICHUN U JICUEHUU T'eHETHUYECKUX 3a00JieBaHUN denoBeka. Meauko-
TEHETHYECKOE KOHCYJIbTUPDOBaHHE. CTBOJIOBBIE KIJIETKH. ITonsaTue
«TEHETHYECKOTO Tpy3a». OITUYECKHE AaCHEeKTbl MCCIeAOBaHUUA B 00JacTu
PEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.



I'enetnyeckue (axToOpbl MOBBIIMIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKAa K
bU3MYeCKOMYy W XUMHUUYECKOMY  3arpsi3HEHUIO  OKPYXKalIled  Cpejbl.
['eneTnueckas nmpeapacrnoiOKEHHOCTD YEJIOBEKA K ITATOJIOTHUSIM.

JdemoHcTpanumn

Tabmuipl u cxembl: «KapuoTum yenoBekay, «MeToibl U3yUYeHHS] TEHETUKHU
yeJIoBeKa», «I ' eHeTnuecKkre 3a00JIEBaHMS YEIOBEKA).

IpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJAOCIOBHON.

Tema 15. Cenekuusi Oprann3mMoB

JloMecTukamuss U CeJNEeKUMs. 3apOoKICHUE CEJICKIMU W JOMECTUKAIIMH.
Yuenne H. W. BaBunoBa o IleHTpax MNpPOUCXOXKIECHUS U MHOTO00Opa3us
KYJIbTYPHBIX pacTe€HUU. PONb CeneKunu B CO3IaHUHA COPTOB PACTEHHUMN U MOPOJT
#*UBOTHBIX. CopT, moOpoaa, IMTaMM. 3aKOH T'OMOJOTHYECKUX PSIIOB B
HaciaenacTtBeHHOM wu3MeHumBoctu H. WM. BaBuioBa, ero 3HadueHue i
CEJICKIIMOHHON paboTHI.

Metoasl cenekiMoHHONW paboThl. MCKycCTBEHHBINM OTOOp: MAacCOBBIM U
WHIUBUIYaJIbHBIA.  ODTambl  KOMOWHAIMOHHOW  cenekiuu.  Mcmbeitanue
nmpou3BoAuTENEH MO TOTOMCTBY. OTOOp IO TEHOTHITY C TIOMOIIBIO OIICHKU
¢beHOoTHUIIa TOTOMCTBA M OTOOP MO IeHOTHUITY ¢ TTomoIbio ananmm3a JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJl  CEJICKIIMOHHOW  paOoTHI.
PaguanimoHHBIl M XMMHUYECKMH MyTareHe3 Kak MCTOYHUK MyTalud Y
KyJIbTYpHBIX (hOpM OpraHu3MoB. Mcronb30BaHNEe TECHOMHOTO PEIaKTUPOBAHUS U
MeTonoB pekoMOnHaHTHBIX JIHK mi1s monydeHwss MCXOJHOTO Matepuaina s
CCJICKIIMH.

[Tomyuenue MMOJIUIIJIONUOB. BuyTtpuBnnosas rUOpUIU3aIINs.
brnuskopoacTBeHHOE — CKpemMBaHWe, WM MHOpwaAWHT. HepoacTBeHHOE
CKpelllMBaHue, WM ayTOpuAuHT. ['erepo3nc u ero mpuumHbl. Mcmonas3oBaHue
reTeposuca B ceneknuu. Otnanéunas rudpuauzamnus. [Ipeononenue 6ecruionus
MEKBHJIOBBIX THOPUIOB. JIOCTMI)KEHMSI CENeKIIMM PACTCHHUH M KUBOTHBIX.
«3enénas pesonoyusy.

CoxpaHeHue U U3yUYCHHE TeHETUUECKUX PECYPCOB KYJIbTYPHBIX PACTCHUM U
WX JUKAX PpOJAWYEH Uil  CO3JJaHMsl HOBBIX COPTOB U THOPHUIOB
CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp. ZM3yuenue, coxpaHenue u YnpaeieHue
2eHeMUYECKUMU  pPecypcamu  CeNbCKOXO3AUCMBEHHbIX U NPOMbBICAO0BbLIX
HCUBOMHBIX 8 YEJIAX YIAYHUULEHUSL CYUeCMBYIOUWUX U CO30AHUS HOBBIX NOPOO, TUHULL
U Kpoccos, 8 mom Hucie C NPUMEHEHUeM COBPEMEHHBIX MemOo008 HAYYHBIX
uccne008aHull, nepedossvix uoetl U NepCneKmueHbIX MexHOI02UL.



JdemoHcTpanumn

Iloptpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. IL
Jlykpanenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuupr u  cxeMbl: «lleHTpbl TPOUCXOXKIEHHUA U MHOrooOpasus
KYJbTYPHBIX PACTEHUI», «3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEICTBEHHOMU
U3MEHUMUBOCTHY», «MeToapl cenekuun», «OTmanéHHas TUOpUAN3ALUIY,
«MyTtareses».

JlabopaTtopHas pabora «l3yueHne COpPTOB KyJbTYPHBIX pPACTECHUN U
NOPOJ JOMAITHUX JKUBOTHBIX).

JlabopaTopHas padora «/3yuyeHne METOIOB CEJIEKIMU PACTEHUI.

IIpakTnueckas padora «IIpuBrBKa pacTeHUII».

IKeKypcusi «OCHOBHBIE METOABI M JOCTHKEHUS CENEKIMHM PACTEHUUA M
KUBOTHBIX  (Ha  CEJIEKUMOHHYIO  CTaHIMIO, wieMeHHylo  (depmy,
COPTOMCTIBITATEbHBIM YYacTOK, B TEIUIMYHOE XO3SAWCTBO, B J1a0OpPaTOPHUIO
arpOyHHMBEPCUTETA WM HAYYHOTO LEHTPA)».

Tema 16. buoTexHO10THS U CHHTETHYECKAS OMOJIOTUSI

OOBEKThI, UCTIONB3yEeMble B OMOTEXHOJIOTHUHU, — KJIETOYHbIE M TKAHEBBIC
KyJIbTYpbl, = MHKpPOOPraHU3MBI, = HUX  XapakTEepUCTHUKA.  TpaguuuoHHasd
OMOTEeXHONOTHA: XJeOoneyeHne, TMOJy4YeHUe KHUCIOMOJIOYHBIX MPOAYKTOB,
BUHOAENUE. MukpoOuonorunueckuii cuHre3. OOBEKTHl MHUKPOOUOIOTHUECKHUX
TexHojorui. [Ipons3BoacTBO OeIKa, aMUHOKUCIOT U BUTAMHUHOB.

Co3nanue TEXHOJIOTU U UHCTPYMEHTOB LIEJICHANIPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHUS TE€HOMOB C LEJIbI0 TOJYYEHUS OPraHU3MOB M HX
KOMIIOHEHTOB, COJIEpP KAIllUX HE BCTPEUAIOIIUECs B MPUPOJIE OMOCUHTETUYECKUE
OyTH.

Knerounas uaxenepusi. MeToapl KyJbTyphl KIIETOK U TKAHEH PACTECHUM U
KUBOTHBIX. KpmoOanku. Comaruueckass THOPUAM3ANMA W COMATHUYECKHMA
smbOpuoreHe3. Vcnonp30BaHue TramionoB B CENEKUUU pacTeHui. llonyuenue
MOHOKIIOHAIbHBIX anmumerl. Hcnonvzosanue  MOHOKIOHAIbHBIX u
NOIUKIOHANILHLIX aumumen 6 Mmeouyune. VICKyCCTBEHHOE OILTOJIOTBOPEHHE.
PexoHCTpyKIMsiT  SAMIEKIETOK W KJIOHUPOBAaHWE  KUBOTHBIX.  Merton
TPAHCIUIAHTALUHU SAEP KIETOK. TexHonocuu 0300posienus, Kyabmueupo8anus u
MUKPOKAOHANbHO20 PAZMHOICEHUA CeNbCKOXO3AUCTNEEHHBIX KYAbMYP.

XpoMOCOMHasi U Te€HHas WH)XEeHepus. VICKyCCTBEHHBIM CHHTE3 IeHa W
koHcTpyupoBanue  pekomOuHaHTHRIX JIHK.  Coszdanue  mpawnceennwvix



opeanuzmos. JIOCTHKEHUS U NEPCIIEKTUBBI XPOMOCOMHON Y TEHHOW MHKEHEPUH.
DKOJIOTUYECKHUE U 3TUYECKUE MPOOJIEMbI T€HHON MHXKEHEPUU.

Menuuunckue OuorexHonoruu. lloctreHomHas uudpoBas MeAUIMHA.
[MIIP-nuarnoctrka. MeTaboOJIOMHBIH aHaIU3, TEHOLICHTPUYECKUNA aHau3
IIPOTEOMA YEJIOBEKA I OLIEHKH COCTOSIHUSL €ro 310poBbi. lMcmosb3oBaHue
CTBOJIOBbIX KJIeTOK. TapretHas tepanus paka. 3D-Ouoummxenepus s
pa3paboTKN (PyHIAaMEHTAJIbHBIX OCHOB MEIUUMHCKUX TEXHOJOTWM, CO3AaHUs
KOMIUIEKCHBIX TKaHEW COYeTaHWEM TEXHOJOTUU TPEXMEPHOro OMONPUHTUHTA U
ckadonauHra s peleHus 3a1a4 nepcoHaATM3UPOBAHHON MEIUIMHBI.

Coznanre BEKTOPHBIX BAKIUH C ILIE€JIbI0 0O0ecrieueHHns] KOMOMHUPOBAHHOU
3amuThl oT Bo30yauteneit OPBU, ycraHoBieHHe MOJIEKYISIPHBIX MEXaHU3MOB
¢ynxumonuposanust PHK-conepkamux BupycoB, BbI3bIBAIOLIMX 0COO0 OMacHbIE
3a00JIeBaHUS YeJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabmuupt u  cxembl:  «Vcmonp3oBaHWE ~ MHUKPOOPTaHM3MOB B
OPOMBILIJIEHHOM  TIPOU3BOACTBE», «KierouHas  wuHXeHepus», «l'eHHas
UHXEHEPUSD).

JlaGoparopHas padora «l/3ydyeHne o0ObeKTOB OMOTEXHOIOTUNY.

IIpakTnyeckas padora «llonydeHne MOJIOYHOKUCIBIX TPOTYKTOBY.

IKCKypeusi «bHOTEXHONOrMs — BaKHEHIIas NPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOICTBO)».



IHIJIAHUPYEMBIE PE3YJIBbTATbBI OCBOEHMUS ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/THEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

OI'OC COO ycranaBauBaeT TpPeOOBAHUS K pPE3yJIbTaTaM OCBOEHUS
oOydJarolmuMHCsl TPOrpaMM CpeJaHEro oO0Iero o0pa3oBaHUs: JUYHOCTHBIC,
METanpeIMETHbIC U MPEIMETHBIC.

B cTpykType JUYHOCTHBIX pE3yJbTaTOB OCBOCHHUS MPOTPAMMBI IO
OMOJIOTMU BBIJCJICHBI CIEIYIONINE COCTaBIISIIONINE: OCO3HAHUE 00YUYaIOIUMUCS
POCCUNCKOM TPa)KJaHCKOW HWJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEJTLHOCTH U CAaMOOIIPENICIICHUIO, Haluyue momusayuu K OOYy4SHUIO
OMOJIOTHH, YeleHanpaesieHHoe pazeumue BHYTPEHHUX YOSKICHUN TUYHOCTH Ha
OCHOBE KIIFOYEBBIX IIEHHOCTEM M HCTOPUYECKHX TPAJAMIMN Ppa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  O0YYarOIIUXCS
PYKOBOJICTBOBATbCS B CBOEM  JEATEIBHOCTU  IIEHHOCTHO-CMBICIIOBBIMHU
yCTaHOBKaMH, MPUCYIIMMHU CHUCTEME OHOJOTMYECKOTO O0pa30BaHUS, Haluyue
npasoCco3HaHus HKOJOTUYECKON KYJIbTYPBl, CHOCOOHOCMU cmasumb 1EId WU
CTPOUTH KU3HEHHBIE TUIAHBI.

JIn4HOCTHBIE  pe3yJabTaThl OCBOEHMSI MPOrpaMMbl IO  OHOJIOTHUU
JOCTUTAIOTCS B €AMHCTBE Yy4eOHOM M BOCHHUTATENBbHON JESATEIHHOCTU B
COOTBETCTBUM C  TPAJUIMOHHBIMU  POCCHUUCKHUMH  COIMOKYJIbTYPHBIMH,
UCTOPUYECKUMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMU, TPUHSATHIMU B
oOIIlecTBE MpaBUJIaMU M HOPMaMH TOBEACHHUS MU CIOCOOCTBYIOT IMpoIlieccam
CaMOTIO3HAHMS, CAMOBOCIUTAHUS W CaMOPA3BUTHS, Pa3BUTUS BHYTPEHHEU
MO3UIUU JIMYHOCTH, MATPUOTH3MA W YBAXKEHHUS K 3aKOHY M TPaBOIOPSIKY,
YEJIOBEKY TpyJla U CTapuIeMy MOKOJEHUIO, B3aUMHOI'O YBAXKEHHS, OEPEXHOTrO
OTHOILIEHUSI K KYJIbTYPHOMY HACJIEIWIO U TPAJULMAM MHOTOHAIMOHAJIBLHOIO
Hapoaa Poccuiickoit @enepannu, NPpUPOJIE U OKPYKAIOIIEH Cpee.

JInuHOCTHBIE PE3yNbTaThl OCBOCHUS YyueOHoro mnpeamera «buonorus»
JOJKHBI ~ OTpaXaTh  TOTOBHOCTH M CIIOCOOHOCTh  OOyYaromimxcs
PYKOBOJICTBOBAThCSI CPOPMUPOBAHHOW BHYTPEHHEW TMO3UIIMCH JIMYHOCTH,
CUCTEMOW IEHHOCTHBIX OPHEHTALU, MO3UTHUBHBIX BHYTPEHHHX YOEKIICHHUIA,
COOTBETCTBYIOIIUX TPAAUIMOHHBIM IEHHOCTSIM POCCHICKOrO0 OOIIECTBa,
pacliMpeHue >KU3HEHHOTO ONbITa W OIbITa JIEITEJIbHOCTHU B Mpoliecce



peanu3alr OCHOBHBIX HAIPABICHUN BOCIHUTATENBHOW JEITEIBHOCTH, B TOM
YHUCJIE B YACTH:

1) rpakaaHCKOTro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTD TPAXKIAHCKON MO3UIIMU O0YYAIOIIEr0Cs KaK aKTUBHOTO
Y OTBETCTBEHHOI'O YJI€HA POCCUICKOIr0 OOIIECTBa;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MpaB U OOSI3aHHOCTEH, yBaKCHUE
3aKOHA W MPABOIMOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM [ESITEIBHOCTA MPU CO3AAHUU
y4eOHBIX TPOCKTOB, PEIICHUN YUCOHBIX U MO3HABATENbHBIX 3a/1a4, BHINOIHEHUH
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMNpeENsiTh COOCTBEHHYIO TMO3HIIMI0 IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM )XU3HU U OOBACHSTH €€;

YMEHHUE YUUTHIBATH B CBOUX JICHCTBUSAX HEOOXOIMMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBHS JIIOJICH C Pa3HBIMU YOCKICHUSIMU, KYJbTYPHBIMU LIECHHOCTSIMU
U COLIMAIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B MPOILIECCE COBMECTHOIO BBIMOJIHEHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEIOBATENbCKUX 3aJa4, YBaXUTEIHHOTO
OTHOIIEHUS] K MHEHHUIO OIMOHEHTOB MpPHU OOCYXJACHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COMIePKAHUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJOHTEPCKOMN NEATEIIBHOCTH;

2) NAaTPUOTHYECKOTO BOCTIMTAHUS

c(hopMHUPOBAaHHOCTH pOCCUHCKOU IPa)XIaHCKOMN WJICHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHHUSI K CBOEMY HApoJ.ly, YyBCTBA OTBETCTBEHHOCTH IEPE]
Ponunou, ropmoctu 3a cBOM Kpad, CBOXO PoauHYy, CBOM SI3bIK M KYJIBTYPY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOI0 Hapoaa Poccuu;

LHEHHOCTHOE OTHOUIEHWE K NPUPOJHOMY HACIEIUI0 M MaMITHUKAM
MPUPOABI, NOCTHXKEHUSIM Poccum B Hayke, HCKYCCTBE, CHOPTE, TEXHOJIOTHSAX,
TpyAe;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHUCKUX YUEHBIX B CTAHOBIEHUE W
pa3BUTHE OWOJOTWHU, MOHUMAHUS 3HAYCHHUS OMOJIOTMH B TO3HAHWU 3aKOHOB
MIPUPO/IbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujcitHas yoexxI€HHOCTh, TOTOBHOCTh K CIIyXeHHUI0 U 3amuTte OTeuecTna,
OTBETCTBEHHOCTH 32 €TI0 CyIb0Y;

3) TyXOBHO-HPABCTBEHHOT0 BOCITUTAHUS:

OCO3HAHUE IYXOBHBIX LIEHHOCTENW POCCUMCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEICHUS;



CIOCOOHOCTh OIICHUBATh CUTYallMIO U MPUHUMATh OCO3HAHHbBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIECHUE K CBOMM POJUTENAM, CO3JAHUI0 CEMBHU Ha
OCHOBE OCO3HAHHOTI'O MPHUHATHS LIEHHOCTEW CEMEMHOW KU3HU B COOTBETCTBUU C
TpaauuusMu HapoaoB Poccuu;

4) 3¢TETHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHUE K MHPY, BKJIIOUasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHU;

MOHMMAaHWE HMOLMOHAIBHOIO BO3JACHCTBUA >KUBOW TPUPOABI U €€
LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PA3HBIX BUJAX MCKYCCTBA, CTPEMJIICHUE
MPOSIBIIATH KaYECTBA TBOPUYECKOM JTMYHOCTH;

5) ¢pu3uueckoro BocnuTaHusi, JOPMUPOBAHHUS KYJIbTYPbI 310POBbs U
IMOLUMOHAJIBLHOTO 0J1ArONOTYYHs:

NMOHUMAHUE W pealu3alus 3J0pOBOTO M Oe3omacHOro olpasza KU3HU
(3mopoBoe  mUTaHWE, COOJIOJCHUE TUTHEHWYECKUX TIpaBUJI H  HOPM,
cOaTaHCUPOBAHHBIN PEXHUM 3aHATHH H OTAbIXa, peryisipHas Quznueckas
AKTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOTO ¥ KOMIIETCHTHOT'O OTHOIIEHHUS K
COOCTBEHHOMY (DU3UYECKOMY U IICUXHUUYECKOMY 37I0POBBIO;

MOHMMAaHWE LEHHOCTH TPaBWI WHIAUBUAYAIHLHOTO W KOJUJIEKTUBHOIO
0€3011acCHOT0 MTOBE/ICHHS B CUTYAIUAX, YTPOKAIOIINUX 370POBBIO M YKU3HH JTHOJIEH;

OCO3HAHHUE TMOCEACTBUM W HEPUITHUS BPEAHBIX MPUBBIUCK (YIIOTPEOICHHS
AJIKOTOJIs, HAPKOTHKOB, KypEHHSI);

6) TPy10BOro BOCIIUTAHUS :

TOTOBHOCTH K TPYly, OCO3HAHHE IICHHOCTH MacTEepPCTBAa, TPYAOJIIOOUE;

FOTOBHOCTh K AKTHMBHOW AEATEIBHOCTH TEXHOJIOTHYECKOW M COIUAIBHOU
HApPaBJICHHOCTH, CITIOCOOHOCTH WHULIMUPOBATD, MJIAHUPOBATH u
CaMOCTOATEIBHO BBIMIOJHATH TAKYIO JESITEIbHOCTD;

UHTEPEC K Pa3INIHBIM cepaM mpodeccroHaIbHOM IeITSIbHOCTH, YMCHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymielt mnpodeccn W peaaTu30BBIBATH
COOCTBEHHBIC KU3HCHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO MW CcamMOOOpa3OBaHHUIO Ha
NPOTSHKEHU U BCEU KU3HU;

7) 3KOJI0THY€eCKOr0 BOCITUTAHHUS:



DKOJIOTHYECKU IIeTIECO00Pa3HOe OTHOIICHUE K MPHPOJEC KaK HMCTOYHUKY
’KH3HH Ha 3eMiie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIIICHHE YPOBHS SKOJOTMYECKON KYJIBTYpBI: HPUOOPETCHHE OIbITa
IUTAHUPOBAHMUS ITOCTYIIKOB M OIEHKA HX BO3MOXHBIX ITOCICACTBUN IS
OKPYKAIOIIEN CPELBI;

OCO3HAHKE TI00AILHOIO XapaKTepa 3KOJIOTHYSCKUX MPOOIeM U MyTeH ux
peILICHUS;

CIOCOOHOCTh HCIIOJIb30BaTh MNpHOOpETacMble NPU H3yUYECHUH OHOJIOTHUH
3HaHWS W YMEHHS TPU PEHICHHH MpOoOJieM, CBS3aHHBIX C pallMOHAIBHBIM
HPUPOIONONB30BaHNEM  (COOJIIOJICHUE TMpaBWJ TOBEJACHHUS B  IPUPOJIE,
HAMpaBJICHHBIX HAa COXpPaHCHHE PABHOBECHS B DKOCHCTEMAax, OXpaHy BHJIOB,
aKOCHCTEM, Orochepsl);

AKTUBHOE HEMPHUATHE JCHCTBHH, NPUHOCSIINX BpEJ OKPYKaIOIIeH
HOPUPOTHON Cpejie, YMEHHE MPOTHO3UPOBATh HEOIArOMPUATHBIC YKOJOTHICCKHUE
MOCJICICTBUS MPEANPHUHUMAEMBIX JCHCTBUI U MPEAOTBPAIATh UX;

HAJIMYME PA3BUTOIO  DKOJIOIMYECKOTO  MBINUICHHUS, JKOJOTHUECKOM
KyJIbTYpbI, OMBITA JEATEIHHOCTH SKOJOTHYECKOW HAIMPABICHHOCTH, YMCHHSI
PYKOBOJCTBOBAThCSI IMH B MTO3HABATEIIFHON, KOMMYHUKATUBHOW M COLMATTBHON
NpakTUKe, TOTOBHOCTH K YyYaCTHUIO B TMPAKTUYECKOW JIESITEITHLHOCTH
9KOJIOTUYECKOW HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUS

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHOW MPAKTUKK, OCHOBAHHOTO Ha JHAJIOTe
KyJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOErO MECTa B TMOJUKYJIBTYPHOM
MUDE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YMTATEIBCKOW KYJIBTYPHI KaK CpeICcTBa
B3aMMOJICHCTBHS MEKY JTFOJBMH H ITO3HAHUS MUDPA;

NOHMMaHUe crenuUKr OWOJIOTUM KaK HAyKH, OCO3HAHHA €€ poJid B
(GOpMUPOBAHUYU PAITMOHATHLHOIO HAYYHOTO MBIIUICHUS, CO3JJaHUH IEJIOCTHOTO
MPEJICTABJICHUS 00 OKPYIKAIOIIEM MHpE KaK O CIMHCTBE NPUPOJIBI, YCIIOBEKA U
o0ImiecTBa, B IMO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MpoOieM
COXpaHEHUs IPUPOJTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTHH JIJISI COBPEMEHHOMN ITMBHIIN3AIUN:
o0ecrieuYeHrsT HOBOTO YPOBHSI Pa3BUTHS MEIWMIIMHBI, CO3JIaHUE MEPCIICKTHBHBIX
OMOTEXHOJIOTHH, CIOCOOHBIX pEIIaTh PECYPCHBIC MPOOIEMBI  Pa3BUTHSI
YeJIOBEUSCTBA, IMOMCKA MyTeH BBIX0JIA U3 TJI00ATBHBIX IKOJIOTHICCKUX TPOOIIeM



u oOecrnedyeHUs: Tmepexoja K YCTOWYHMBOMY PA3BUTHUIO, PAIMOHAIBHOMY
WCIIOJIb30BaHUIO MPUPOIAHBIX PECYpcoB U (HOPMUPOBAHUIO HOBBIX CTaHAApTOB
KU3HHU;

3aMHTEPECOBAHHOCTh B IMOJYYEHHH OWOJIOTMYECKUX 3HAHUU B HEIAX
MOBBIIICHUST O0OIIEeH KyJIbTYphl, €CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH, Kak
COCTaBHOM  4YacTM  (PYHKIMOHAJbHOM  TPAMOTHOCTH  OOydYaromuxcs,
dbopmMupyemMoit pu U3y4eHur OUOJIOTUY;

MOHUMAHKE CYIIIHOCTH METOI0B MMO3HAHUS, HCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIMOCOOHOCTH HCIIOJIb30BaTh MOJydyaeMble 3HAHUS JJId aHajau3a |
OOBSICHEHUS SIBJICHUN OKPYKAIOIIEro MUpa U MPOUCXOASAIIUX B HEM U3MEHEHHU,
yMEHHUE JeJaTh OOOCHOBAHHBIE 3aKIIOUEHMS HAa OCHOBE HAy4YHBIX (DAKTOB U
UMEIOIINXCS JAHHBIX C 1IEJIbIO TTOJTYYEHHUSI TOCTOBEPHBIX BHIBOIOB,;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIIOJI30BaTh OMOJOTUYECKUE 3HAHUS IS
pelieHus npooieM B peabHbIX )KU3HEHHBIX CUTYaIIUSIX;

OCO3HAHUE IIEHHOCTH HAYYHOM JIESITEIBLHOCTH, TOTOBHOCTh OCYIIECTBIISITh
IIPOCKTHYIO U UCCIICIOBATEIIBCKYIO ICSITEIbHOCTh HHANBHUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUWI MO OMOJIOTUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIC pe3ybTaThl OCBOCHUS yueOHOTO TipeameTa «buonorusy
BKJIFOYAIOT: 3HAYUMBbIe ISl (OPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOUIUXCS
MEKIUCIUTIIMHAPHBIC (MeXTpeIMETHBIC) oOIIeHayIHbIC TIOHATHS,
OTpaXKarIIue IEeJOCTHOCTh HAyYHOW KApTHHBI MHpPAa M CHECIU(UKY METOJIOB
MO3HAHUS, HCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DJHEPTHS,
SBJICHUE, TIPOIIECC, CHCTeMa, Hay4YHbli (aKT, TPUHIUI, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TCOpHs, HCCIeIOBaHWE, HAOIIOJECHHUE, H3MEPEHUE,
SKCIIEPUMEHT U JIPYTUe); YHUBEPCAIbHbBIC yUueOHbIC JeHCTBUS (IT03HABATEIbHEIC,
KOMMYHHUKAaTHBHBIC, PETyJIATHUBHBIC), oOecreunBarone (HOpMUPOBAHHE
(YHKIIMOHAJIPHOM TPAMOTHOCTH M COIMAJIBHOW KOMITCTCHIIUH OO0 YyYarolIuXxcCs;
CIIOCOOHOCTh 00YYaIOIMMUXCS MCIIOIB30BaTh OCBOCHHBIC MEKIMCIMIUIMHAPHBIC,
MHMPOBO33pEHUYECKHUE 3HAHMS W YHHUBEpCaJbHbIE y4deOHbIE JCHCTBUS B
MO3HABATEIILHOW U COIMAIBHON MPaKTHUKE.



B pesynbrate wu3ydeHuss OHMOJOrMM Ha YpPOBHE CpPEIHEr0 OOIIEro
oOpazoBaHuss y oOyuarmierocs OyayT cGOpMUPOBaHbI [1O3HABATEIIbHBIC
YHHUBEpCalIbHbIE Yy4eOHbIE JCHCTBHA, KOMMYHUKATUBHBICE YHHBEpPCATbHbBIC
yueOHbIE JEWCTBUA, PETYIATUBHBIE YHUBEpCAIbHbIE Y4YeOHBbIE EHCTBHS,
COBMECTHAsI JACSTEIbHOCTb.

MeTtanpeameTHble pe3yabTaThl OCBOCHHUS MPOTPAMMBI CPEIHEr0 OO0IIero
0o0pa30BaHus JIOJKHBI OTpaXaTh:

OnilaieHHe  yHUBEpPCAJbHBIMH  Y4eOHBIMH  MO3HABATEJIbHBIMH
AeCTBUAMM:

1) 6a30BbIe JJOrHYecKHE JeCTBHS:

CaMOCTOSITETFHO ~ (OPMYITUPOBATh U aKTYaIM3UPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCTIOJIh30BaTh NPH OCBOCHUM 3HAHWUN MPHUEMBI JIOTUYECKOTO MBITIICHUS
(aHanu3a, cuHTE3a, CpaBHEHMs, Kiaccudukanuu, 0000IIEHMS), PACKPHIBATH
CMBICTT OWOJIOTUYECKUX TOHATHH (BBIACISTh WX XapaKTepHbIC MPH3HAKH,
yCTaHABIIMBATh CBSI3U C PYTUMHU MOHITHIMH);

ONpEeNENATh LEIN JESATENbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
JIOCTU)KEHUS, COOTHOCHUTb pe3yJIbTaThl JAESITEIbHOCTH C IOCTaBICHHBIMU
LEJISIMU;

UCMOJIb30BaTh OWOJIOTUYECKUE TOHATUS il OOBSICHEHUS (PAKTOB U
SIBIICHUU KMBOW ITPUPO/IBI;

CTPOUTH JIOTHUECKHE pAaCCYXJIEHUs (MHIYKTHBHBIC, AECTyKTUBHBIE, I10
aHaJIOTWN), BBIABJIATH 3aKOHOMEPHOCTH U IMPOTHBOPEYMSI B PACCMATPUBAEMBIX
ABIIEHUSX, (HOPMYIHPOBATH BHIBO/BI U 3aKIIOUCHMUS;

OPUMEHATh  CXEMHO-MOJIEJIBHbIE ~ CpEACTBa  JUIsl  NPEACTaBICHUS
CYIIECTBEHHBIX CBS3€H U OTHOIIEHUN B U3y4aeMbIX OMOJIOIMUECKUX 00bEKTaX, a
TaKXKe IPOTUBOPEUMH  PpPa3HOrO  pojAa, BBIABICHHBIX B  Pa3IMYHBIX
MH(GOPMALIMOHHBIX HCTOUYHUKAX;

pa3palaThIBaTh IUIaH PELICHUs MPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOLINXCS
MaTepuaibHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLIEHUBATh COOTBETCTBUE
pe3yabTaTOB LIEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUHN 1€ATEIbHOCTH;

KOOPAMHUPOBATh U BBIIIOJHATH pabOTy B YCIOBUSIX PEabHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJICICTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IEHCTBUS:



BJIQJCTh  HABBIKAMH  yY€OHO-HCCIICIOBATEILCKOH W TPOCKTHOU
NEATeNIbHOCTH, HaBBIKAMHM  pa3pelieHuss IpoOJjieM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSATEILHOMY TOUCKY METOJOB PEHICHUS MPAKTHYCCKUX
3aJ1a4, IPUMECHCHHIO PA3IMYHBIX METOI0B TIO3HAHMS;

UCIIOJIb30BaTh PA3JIMYHBIE BHJBI JCATEIBHOCTH IO IMOJYYCHHIO HOBOTO
3HAHMSI, €r0 HWHTEPIPETAIMH, MPeoOpa30BaHUI0O W MPUMEHEHUIO B YYCOHBIX
CUTYaIUsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX U COITUATBHBIX TIPOSKTOB;

dbopMHupOBaTL  HAay4YHBIM  THUI  MBINUICHUS,  BIaJCTh  HAyYHOH
TEPMHUHOJIOTUEH, KITFOUEBBIMHU MTOHATUSIMU U METOJaMHU;

CTaBUTh W (POPMYJIHPOBATH COOCTBEHHBIC 3aJlaud B 00pa30oBaTEIBHOU
JESATEIBPHOCTH Y )KU3HCHHBIX CUTYaITUsX;

BBISBJIATh MPUIUHHO-CIICACTBEHHBIC CBS3W M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THIOTE3y €€ PEIICHUs, HAXOJIUTh apryMEHTBI IS JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MMapaMeTPhbl K KPUTCPUH PCILICHHUS,

aQHAJIM3UPOBATh TIOJYYCHHBIE B XOJIC PCIICHHS 3aJa4d pPe3yJIbTaThl,
KPUTHYECKH OIICHWBATh HMX JOCTOBEPHOCTH, IMPOTHO3UPOBATH H3MCHCHUE B
HOBBIX YCIIOBUSX;

JaBaTh OICHKY HOBBIM CHTYAIIHSIM, OIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIIATH IIeJIEHANIPABICHHBIA MMOUCK MEPEHOCca CPEJCTB U CIOCOO0B
JeWCTBHS B MPO(ECCHOHAIBHYIO CpEy;

yMETh MEPEHOCUTh 3HAHUS B MO3HABATEIHHYIO M MPAKTUICCKYIO 00JIacTH
KHU3HEICITCITLHOCTH;

yMEeTb HHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC MJICH, ITPEIJIaraTh OPUTHHAIBHBIC MTOIXO0/IbI M PEIICHHUS,
CTaBHUThH NMPOOJIEMBI U 3a1a4H, JTOMYCKAIOIIHE aJThTePHATUBHBIC PCIICHUSI.

3) pa6oTa ¢ uHdopmanueii:

OPUEHTUPOBATHCS B PA3NMMUHBIX HMCTOYHUKAX HUHMOpmanuu (TEeKcTe
y4e0HOTO TOCOOUS, HAyYHO-TIOMYJSIPHOW  JUTEeparype, OMOJIOTUYECKUX
CJIOBapsiX M CIPABOYHMKAX, KOMIBIOTEPHBIX 0a3ax maHHBIX, B HHTepHETE),
aHAJIM3UPOBATh WH(POPMAIIUIO PA3IUIHBIX BHIOB W (GOpPM MpeacTaBiICHUS,
KPUTHUYECKU OIICHUBATH €€ JOCTOBEPHOCTh M HEMPOTHBOPEUNBOCTD;

dbopMynHpOBaThH 3aNIPOCHl M IPUMEHSThH PA3JIMYHBIE METO/IbI IIPU TTOWCKE U
otOope Oromornyeckoi HHPpopMaIuu, HEOOXOTUMOM JIJIs1 BBITOTHEHHS YI€OHBIX
3ajad;



MPUOOPETATh OMBIT MCTIOAB30BaHUSA HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATh KYJIbTYPY AKTHUBHOIO  HCMOJb30BaHUS
Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpAaTh ONTUMaJIbHYIO (QOpMy MpeCTaBICHUS
Oouosiorndueckor wuHpopmanuu (cxembl, rpaduKd, ITUarpaMMbl, TaOJIUIbI,
PHUCYHKH H JPYroe);

UCIIOJIb30BaTh HAy4YHBIM S3bIK B KA4yeCTBE CpeACcTBa Mpu pabore ¢
Ouosiorndyeckoi uHQopMaruen: NPUMEHSATh XUMHUYECKUE, (PUIHUECKUE U
MaTeMaTHYeCKHe 3HAKU U CUMBOJIBI, (hOpMYJibl, aOOpeBHaTypy, HOMEHKIATYPY,
UCIIOJIB30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMHU  pACIO3HaBaHUS U 3alUThl  WHGOPMAIIUU,
MH(GOPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBjajieHre YHUBEPCAIbHBIMH KOMMYHHUKATHBHBIMH TeHCTBUSIMM:

1) obmenue:

OCYIIECTBJIITh KOMMYHHMKAIlMM BO BceX cdepax KU3HU, aKTUBHO
y4acTBOBaTh B JIMAJIOT€ WU JHUCKYCCHU TO CYIIECTBY OOCYKIaeMOW TEMBI
(ymeHue 3amaBaTh BOIPOCHI, BBICKA3bIBaTh CYXXJIEGHHS OTHOCHUTEIIBHO
BBITIOJIHEHUS TIpeJjIaraeMoi 3a/laud, yUUTHIBaTh MHTEPECHI U COTJIaCOBAHHOCTH
HO3MIIMKA JPYTUX YYACTHUKOB JHAJIOra WU JUCKYCCHH);

pacrio3HaBaTh HEBEpOAJIbHBIC CPEJCTBA OOIICHUSA, MOHWMATh 3HAUYCHUE
COITMATBHBIX 3HAKOB, MPEANOCHIIOK BOZHMKHOBEHUS KOH(MDIUKTHBIX CHUTYaIlUi,
YMETh CMSTYATh KOH(MIUKTHI M BECTH MTEPETOBOPHI;

BJIAJIETh PA3IMYHBIMUA CIIOCOOAMH OOIIECHUS U B3aMMOJICHCTBUS, TOHUMATh
HAMEpPEHUsI JPYTuX JIIOJeH, TMPOSBIATh YBAKHUTCIBHOE OTHOIICHHE K
cobeceTHUKY U B KOPPEKTHOU hopme HOopMyIMpOBaTH CBOM BO3PAKCHUS;

Pa3BEPHYTO W JIOTUYHO U3JIaraTb CBOIO TOUKY 3PEHUS C UCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) COBMECTHAsI esITeIbHOCTh:

MOHUMATh U UCTIOJIb30BATh MPEUMYIIECTBA KOMAHHON M MHIUBUTYaTbHON
paboTBl  TMPU  PEIHICHUW  OHOJIOTHYSCKOM  MpoOieMbl, OOOCHOBBHIBATH
HEO0OXOIMMOCTh MMPUMEHEHHS TPYIIIOBEIX (POPM B3aMMOICUCTBUS MPU PEIICHUH
y4eOHOM 3a1a4u;

BBIOMpATh TEMATHKy U METOJbI COBMECTHBIX ACHCTBUN C yd4E€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXKI0T0 YJIEHA KOJJIEKTUBA;



IIPUHAMATh LE€JIM COBMECTHOM JEATEIBbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA IO €€ IOCTHUKEHUIO: COCTABJIATH IUIAH JECHCTBUM,
pacnpenensaTh poiau ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXJaTh PE3yJIbTaThl
COBMECTHOU paboThI;

OLICHMBATh Ka4e€CTBO CBOEr0 BKJIAJa M KaXKIOr0 yYaCTHHUKA KOMAaHIbI B
o0t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IPOEKThI, OLECHHMBATh WIAEU C TO3ULHUHA HOBU3HBI,
OpUTMHAIILHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYLIECTBIIATh TMO3UTHUBHOE CTPATETMUYECKOE IOBEACHHUE B Pa3IMYHBIX
CUTYalUsX, IPOSABIATh TBOPYECTBO U BOOOpaKEHUE, OBITh MHULIUATHBHBIM.

OBiaseHne yHMBEPCAJIbHBIMH PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMUECKHE 3HAHHUS [JIs BBIABICHHUS MPOOJEM M UX
pelieHns B )KU3HCHHBIX U YUEOHBIX CUTYAIUSIX;

BbIOMpATh Ha OCHOBE OHMOJIOTMYECKUX 3HAHWH IIEJIEBbIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBUAX M MOCTYIKAX MO OTHOLIECHUIO K KUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO  OCYIIECTBIISITh ~ IO3HABATEIBHYIO  JI€SITENBHOCT,
BBISIBJISITE MPOOJIEMBbI, CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 3aJa4d B
00pa3oBaTeIbHON IEITENLHOCTH U )KU3HEHHBIX CUTYAIIUSX;

CaMOCTOATENLHO COCTABJIATH IUIAH pEHIeHUs MpoOJeMbl C  Y4ETOM
UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOYTCHHIA;

JaBaTh OLICHKY HOBBIM CUTYallUsM;

pacHIMpATh paMKH Y4€OHOTO IIPEeIMETa Ha OCHOBE JIMYHBIX MPEOUYTCHUI;

nenaTh  OCO3HAHHBIM  BBIOOpP,  apryMeHTHpPOBaTh  €ro,  OpaTh
OTBETCTBEHHOCThH 32 PELICHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

croco0CcTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IIUPOKON SPYIUINHU B
pa3HbIX 00JIACTAX 3HAHWI, MOCTOSTHHO TOBBIMIATH CBOM 00pa30BaTENbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBHI B JI€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEISIM;

BJIQJICTh HABBIKAMHM  IIO3HABATENIBHOW pedJIeKCHH KaK OCO3HAHUSA
COBEpIIAEMBIX JCUCTBUA W MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB HU



OCHOBaHUM, UCIIOJIb30BaTh NMPUEMBI pedIEKCUU AJI OLICHKU CUTYyalluu, BbIOOpA
BEPHOI'O pELICHNS;

YMETH OLICHUBATh PUCKM M CBOEBPEMEHHO INPHUHHUMATh PELICHUS IO HX
CHUKEHUIO;

IPUHUMATh MOTHBBI M apryMEHTbl IAPYTHX IIPU aAHAJIU3€ pEe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsTHE CeOs M IPYTUX:

OPUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHTbl APYTUX IIPU aHAJIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

NpU3HABATh CBOE MPaBO U MPABO APYIHX HA OLIMOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYroro yeaoBeKa.

HNPEAMETHBIE PE3YJIbTATHI

[IpenmeTHble pe3yibTaThl OCBOEHHUS COJCPXKAHMS Y4eOHOro MpeaMera
«buonoruss» Ha yriyOJI€HHOM YpOBHE OpPUEHTHUPOBAHBI Ha oOOecredYeHue
npodunbHOro oOydeHust oOywaromuxcs Ouosoruu. OHU  BKIIIOYAIOT:
cnenuuyeckue a1 OMOJIOTUU HayYHbIE 3HAHUS, YMEHUSI U CIIOCOOBI ICHCTBHI
110 OCBOCHHIO, MHTEPIIPETAIIMU U MPEe0OPa30BAHUIO 3HAHUMN, BUJBI JEATEILHOCTH
[0 TMOJYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHHIO B PAa3IUYHBIX YYEOHBIX, a
TAaK)K€ B pEATBbHBIX JKU3HEHHBIX CUTyauusx. IlIpeameTHble pe3ynbTaThl
IpEACTaBJIEHBI IO rOJaM U3y4YEHHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 10
KJlacce NOJKHbI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHMK O MECT€ W POJIM OHWOJOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (D OPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA, B
MO3HAHWW 3aKOHOB TPUPOABI W  PEIIEHWH TMPoOJeM  pPaIHMOHATIBLHOTO
MIPUPOOIIONTB30BAHNUS, O BKJIaJIe POCCUHCKUX U 3apyO0eKHBIX YUEHBIX B PA3BUTHE
OMoJIorNy;

BJIAJCHHEC CHUCTEMON OWOJOTMYECKHWX 3HAHMK, KOTOpas BKIIOYACT:
OCHOBOTIOJIATAIONME OMOJOTUYECKHEe TEPMUHBI W TOHSATHA (KU3Hb, KIIETKA,
OpraHu3M, MeTadoJIu3M, TOMEOCTa3, CaMOPETYJISIUs, CaMOBOCIPOU3BEACHUE,
HACJIEJICTBEHHOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE), OMOJIOTUYECKHE TEOPUU
(xnerounass Teopust T. IlIBanna, M. Illneitnena, P. BupxoBa, xpomocomHas
Teopusi HaclencTBeHHocTH T. Moprana), yuenus (H. . BaBunosa — o nentpax
MHOroo0Opa3usi ¥  HPOUCXOXKIEHUS  KYJIbTYPHBIX  pPACTCHUM), 3aKOHBI



(ennHOOOpa3Usi MOTOMKOB MEPBOTO MOKOJICHUS, PACIICTUICHUS, YUCTOTHI TAMET,
HE3aBUCUMOro HacienoBaHuss I. MeHgens, TOMOJIOTMYECKHX PANOB B
HacJeJICTBEHHON U3MCHYUBOCTHU H. H. Basumnosa), MPUHIIUIIBI
(KOMITJICMEHTapHOCTH);

BJIAJICHWE OCHOBHBIMU METOJIaMH HAy4YHOT'O TMO3HAHMS, UCIIOIB3YEMBIX B
OMOJIOTMYECKUX HCCIEIOBAHUSIX JKUBBIX OOBEKTOB (OMUCAaHHME, H3MEpPEHHE,
HAOJTI0/ICHUE, SKCIICPUMEHT);

YMEHUE BBIICNIAThH CYIIECTBEHHBIC TPU3HAKU: BUPYCOB, KJIIETOK MPOKAPUOT
U DYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTraHW3MOB, B TOM YHCIIC
OakTepuii, rpuOOB, PAaCTCHHM, >KMBOTHBIX M YEJIOBEKAa, CTPOCHHS OpPraHOB U
CHCTEM OpraHoOB pacTeHui, JKMBOTHBIX, YyeJIOBEKa, MIPOIIECCOB
KU3ZHEACATEILHOCTH, MPOTEKAIONUX B OpraHM3Max pPACcTEHUM, KUBOTHBIX H
YeJioBeKa, OHWOJIOTHYECKHX TIPOIECCOB: OOMEHa BemecTB (MeTabou3Mm),
IpeBpaIieHus YHEPTUH, OpPOKEHHs, aBTOTPO(YHOr0 U TeTepoTPO(HOr0 THUIIOB
nuTaHus, (OTOCHMHTE3a M XEMOCHMHTE3a, MHTO3a, Meio3a, raMeToreHesa,
aMOpHOTEHE3a, MOCTAIMOPHUOHAIILHOTO pa3BUTHS, Pa3MHOXKEHHUS,
WHMBUIYaJILHOTO PAa3BUTHS OpraHU3Ma (OHTOTE€HE3a), B3aUMOJIEHCTBUS TCHOB,
reTepo3uca, HCKyCCTBEHHOTO 0TO0Pa;

yMEHHE YCTaHABIIMBATh B3aUMOCBSI3U MEXK]y OPraHOWJAMHU KJIETKH U UX
GYyHKIMAMH, CTPOSHHEM KIETOK pa3HbIX TKaHeW M UX (PYHKUMSIMHU, MEXTY
opraHamMM M CHCTE€MaMU OPTraHOB y PacTCHHUH, KMBOTHBIX W YEJIOBEKa U MX
GYyHKIMAMA, MEXIY CHCTEMaMU OPraHOB WM HUX (DYHKITUSMH, MEXIy 3TaramMu
oOMeHa BeEIeCTB, JTallaMM KJICTOYHOI'O IHMKJIA MW JKU3HEHHBIX IIMKJIOB
OpraHHU3MOB, dTallaMH 3MOPHOHAJILHOTO Pa3BUTHS, TEHOTUIIOM U (PEHOTHIIOM,
¢dbeHoTumnom u pakropamu cpeabl OOUTAHUS;

YMEHHUE BBISIBISATh OTJIMYUTEIbHBIC TPU3HAKU KUBBIX CUCTEM, B TOM YHCJIE
pacTeHui, )KUBOTHBIX U YEJIOBEKA;

YMEHHME HCII0JIb30BaTh COOTBETCTBYIOIIME aApPryMEHTBI, OMOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIS JIOKa3aTeIbCTBA POJICTBA OPraHW3MOB Pa3HbIX
CHUCTEMATUYECKUX TPYIIIL,

yMEHHME peniath OHOJOTHUYECKHE 3aJayd, BBIIBIATH  PUYUHHO-
CJICJICTBEHHBIE CBSI3M MEXKAY HUCCICAYEMBIMH OMOJOTMYECKUMHU IMPOIECCaMU U
SIBJICHUSIMU, Ji€NaTh BBIBOALI M TPOTHO3bI HAa OCHOBAHWHU TOJYYEHHBIX
pe3yJIbTaTOB;

yYMEHHUE BBITIOJHATEH JJA0OpAaTOPHBIE W MPaKTHUYECKHEe padOoThl, COOIFOIATh
rpaBuiia Mpu padoTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;



YMCHHE BBIIBUTATh THUIOTE3bl, MPOBEPATh WX OSKCIECPUMCHTATbHBIMU
cpenctBamu, (HOPMYIUPYS IENb HCCICIOBAHUS, aHAIM3UPOBATH TMOJYYCHHBIC
PE3YNIBTATHI U ACNIaTh BEIBOBL;

yMEHHUE y4acTBOBATh B YUEOHO-HUCCIIEIOBATEILCKON paboTe Mo Ouooruu,
AKOJIOTUH M MEJUIIMHE, TPOBOIUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
myOJUYHO  TMPEACTABIATh  TOJYYCHHBIE  PE3YJNbTaThl Ha  YYCHUUYCCKUX
KOH(epeHUusX;

YMCHHE OIICHUBATH 3THYCCKHE ACIEKThl COBPEMCHHBIX HCCJICIOBAHHWHN B
oOmacTd  OWOJNOTMM W MEIUIMHBI  (KJIOHMpPOBAaHWE, HWCKYCCTBEHHOE
OIUTOIOTBOPEHHME, HAINPABICHHOEC M3MEHEHNE TCHOMA U CO3/IaHHE TPAHCTCHHBIX
OpPraHu3MOB);

yYMEHHE OCYIIECTBIISITh OCO3HAHHBINA BBIOOp OyayIiel npodeccnoHambHOM
JCSATEIIBHOCTH B 00J1aCTH OMOJIOTHUH, MEAUITMHBI, OMOTEXHOJOTHH, BETCPUHAPHH,
CEIIbCKOTO XO03SIICTBA, 1107011 (S:10)7 TIPOMBIIIICHHOCTH, yrayOasaTh
NO3HABATEILHBIM ~ WHTEPEC, HAIpaBJICHHBIM HAa  OCO3HAHHBIH  BBIOOD
COOTBETCTBYIOIIEH Mpodeccrun 1 MPoAoHKeHHE OMOIOTHYECKOTO 00pa3oBaHus B
OpraHu3aluax CpeaHero npoheccuoHaIbHOTO U BRICIIET0 00pa30oBaHUs.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buomorusi» B 11
Klacce OJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHMM O MECT€ M pOJH OHOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHON €CTECTBEHHO-HAYYHOMU
KapTUHBI MHpA, B TO3HAHUU 3aKOHOB TMPHUPOJBI M PEIICHUH JKOJIOTHUECKHUX
npo0JieM 4YeloBEeYeCTBa, a TakKKe B PEHICHUU BOIMPOCOB PAIMOHATBHOTO
IPUPOJIOTIONIH30BAHUS, U B JOPMUPOBAHUH IIEHHOCTHOT'O OTHOIIEHUS K IPUPOIE,
00IIeCTBY, YEIOBEKY, O BKJIAJIe POCCHMCKUX U 3apYOCKHBIX YIEHBIX-ONOJIOTOB B
pa3BUTHE OUOJIOTUH;

yMEHHE BIAJETh CUCTEMON OMOIIOTMYECKUX 3HAHWM, KOTOpasl BKIIIOYACT
OTIpEJICICHNs] W TOHUMAHUE CYIIHOCTH OCHOBOIIOJATAIOMINX OWOJOTHYECKUX
TEPMHUHOB M TIOHSTHH (BHI, dKOcuUcTeMa, Omocdepa), OMOTOTHUECKHE TEOPHUH
(oBomrononHass teopuss Y. JlapBuHa, CHHTETHYECKas TEOPHS IBOJIIOIUH),
yuenusi (A. H. CeeproBa — 0 myTsX M HampaBjieHUsAX 3Boiolnuu, B.W.
Bepnanckoro — o 6mocdepe), 3akoHbI (TeHeTHYeCcKoro paBHoBecHs Jx. Xapau u
B. Baiin6epra, 3apoasimeBoro cxoactsa K. M. bapa), nmpasuna (muaumyma HO.
JInbuxa, 7KOJIOTHMYECKOW MUPAMUIBI SHEPTHH), THMOTE3bl (THIOTE3a «MHUpa
PHK» V. I'unGepra);



YMEHHE  BJIQJ€Th OCHOBHBIMH  METOJaMH  HAy4YHOTO  IIO3HAHWS,
UCIIOJIB3YeMbIMA B OHMOJIOTHYECKUX HCCIEAOBAHUSAX IKUBBIX OOBEKTOB U
AKOcHUCTEeM (OMHCaHue, W3MEpeHue, HaOIIOJIEHHE, IKCIEPUMEHT), CIocCo0aMu
BBISIBJICHUS U OIICHKU aHTPOITOTCHHBIX U3MEHCHHI B TIPUPO/IC;

YMCHHE BBIJEIATh CYIIECTBEHHBIC NPHU3HAKH: BHJIOB, OHOTEOIICHO30B,
KOCcUCTEM U Ouocdepsl, CTAOWIU3UPYIONIETO, JBMXKYILIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa, AJJIOTIaTPUIECKOTO " CUMITaTPUIECKOTO
BUJ000pa30BaHMUsA, BIUSHUS JBIKYIIUX CHJI DBOJIONMA HAa TeHO(POH]
HOMYJISALNN, TPUCIIOCOOICHHOCTH OPTaHU3MOB K Cpejie OOMTaHWMs, YepeIOBaHUS
HANpaBJICHUI DSBONIONMH, KPYroBOpOTa BEIIECTB W TOTOKAa OJHEPrUM B
IKOCHCTEMAX;

YMEHHE YCTaHABIMBATh B3aWMOCBS3M MEXKIY MPOIECCaMHU HBOJIOINH,
JTBUKYIIAMA CHUJIAMHU aHTPOTIOTEHE3a, KOMIIOHEHTAMHU Pa3JIMYHbIX SKOCUCTEM H
IPHUCIIOCOOJICHUSIMA K HUM OpTraHU3MOB;

YMCHHE  BBISBJIATH  OTJIUYMTCIIbHBIC TPHU3HAKH  JKUBBIX  CHCTEM,
IPUCTIOCOOJIEHHOCTh BHUJIOB K Cpelie 0OMTaHUsl, a0MOTUYECKUX U OMOTHYECKUX
KOMITIOHEHTOB  9KOCHCTEM, B3aMMOCBS3€H OpraHM3MOB B COOOIIECTBAX,
AHTPOMOTEHHBIX U3MEHEHUN B SKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHOJOTUYECKYIO
TEPMHUHOJIOTHUIO U CUMBOJIUKY JJIS JOKA3aTelIbCTBA POJICTBA OPTaHU3MOB PA3HBIX
CUCTEMATHUYECKUX TPYII, B3aUMOCBS3UM OpPraHM3MOB M CpeAbl OOUTaHMS,
€AMHCTBA YEIIOBEYECKUX pac, HEOOXOJIMMOCTH COXpPaHEHHsS MHOroo0pas3us
BUJIOB M 9KOCHCTEM KaK YCJIOBHSI COCYIIECTBOBAHUS MIPUPOIBI U YEIOBEUECTBA;

yMEHHE pemaTh OWOJOTMYECKHWEe 3a/layd, BBIABISATH MPUUYUHHO-
CJICJICTBEHHBIE CBSI3M MEXAY HCCIENYEMBIMH OMOJIOTMUECKHUMH IMPOIlECCaMU U
SABJIICHUSIMH, JIeNIaTh BBIBOJBI M TMPOTHO3bl HA OCHOBAHMM TMOJTYYEHHBIX
pE3yNIbTATOB;

YMEHHE BBITIOJIHATH JIA0OPATOPHBIE M MPAKTUYECKUE pabOThI, COOII0IATh
mpaBmiIa mpu paboTe ¢ yueOHBIM U TaOOPATOPHBIM 000PYIOBAHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, MPOBEPATh HX OIKCHECPUMEHTAIbHBIMU
cpenctBamu, (HOpMyIUpPYs IETb HCCICIOBAHUS, AHAIM3UPOBATH TMOJYYCHHBIC
PE3YNIbTATHI U ICNIaTh BHIBOIBL;

yYMEHHE y4acTBOBATh B Y4€OHO-UCCIIENOBATEIHLCKON pabOTe MO OMOJIOTHH,
AKOJIOTUH W MEJUIIMHE, TPOBOJUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOMUYHO  TMPEACTABIATh  TOJMYyYEHHBIE  PE3yNbTaThl Ha  YYEHUUYECKUX
KOH(EpEeHIUAX;



YMEHHE OIICHWBATh TUIMOTE3bl W TEOPHUU O TPOUCXONKIACHUU IKU3HHU,
YeloBeKa M YeNOBEYECKHX pac, O NpUYMHAX, TMOCIEICTBUSAX M CHocobax
MpeI0TBpalleHHs TT100aTbHbIX U3MEHEHUH B Onocdepe;

yYMEHHUE OCYIIECTBIISITh OCO3HAHHBINA BBIOOp Oyaymiel npodeccunoHanbHOM
AeSTeNbHOCTH B 00JMacTM OWONOTHH, JKOJOTHH, MPHPOIONOIH30BAHMS,
MEIHUIMHBI, OMOTEXHOIOTHH, TICUXOJIOTHH, BETEPHHAPUH, CEITHCKOTO XO35HCTBA,
NUIIEBOM  MPOMBINUICHHOCTH,  YIAyOnsaTh  TMO3HABaTENBHBI  WHTEpeC,
HampaBJICHHBIH HAa OCO3HAHHBIM BBIOOP COOTBETCTBYIOWIEH mpodeccnun u
NPOJODKEHUE OHMOJOTMYECKOTO OOpa30BaHHWS B OPraHU3alUAX CPETHETO
npo¢eCCUOHATBHOTO U BHICIIIET0 00pa30BaHUS.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaungecTBO 4acoB
Ne HaunMeHoBaHHne 3
n/ Pa3AcI0B U TEM B KonTtpoJbHbie IIpakTHyeckue of
cero
1 HporpamMMbt paboThbI paboThbI
1 Buonorus xak Hayka 1 0 0 ht
JKuBrle cucTteMbl 1 UX
2 2 0 0
H3y4YeHHUe
XuMuyeckas
3 10 0.5 1 ht
OpraHu3aIus KJIeTKU
4 Buomorus xierkn 2 0 0.5 ht
Ctpoenue u KIUHA
5 P Pynicu 8 0.5 2 ht
KJIETKH
OOMEH BelIECTB U
6 MpeBpaIleHue dYHEPTUN 9 0.5 1 ht
B KJIETKE
HacnencrtBennas
nHbopMausa u
7 opwas ¢ 9 0.5 1 ht
peanuzanus e€ B
KJIETKE
JKU3HEeHHBIN KT
8 . 6 05 1 ht
KJIETKHU
Ctpoenue u KLU
9 P Pynicu 17 05 25 ht
OPraHu3MoOB
Pazmuoxenue u
10 8 0.5 1.5 ht
pa3BUTHE OPraHU3MOB
I'enetnka — Hayka o
HACJIEICTBEHHOCTH U
11 g 2 0 0.5
N3MEHYNUBOCTH
OpraHu3MOB



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://postnauka.org/
https://resh.edu.ru/subject/5/10/

12 3aKOHOMEPHOCTH 10 0 1 ht
HACJICJICTBEHHOCTH
13 3aKOHOMEPHOCTH 6 0 1
W3MCHUYHUBOCTH
14 I'enernka yenoBeka 3 0 0.5
15 Cenekiusi OpraHu3MOB 4 0 1
buoTexnonorusa n
16 CUHTCTHYECKAs 4 0 0.5
OounosIoTHs
17 PesepBHOE Bpems 1 1 0
OBIIEE KOJIMYECTB
- ¢TBO 102 4.5 15

YACOB I10 ITPOI'PAMME



https://resh.edu.ru/subject/5/10/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuecTBO 4acoB 3
JIEKTPOH
N HbIE
Kont IIpak undpoBbI
7 Tema ypoka Be | poas | rtmuec | AaTa e
er HbIE KHe U3yeHus oGpasoBar
n o pado pador eJbHbIE
Thl bl pecypchbl
buonornsa xak https://resh.
KOMILJIEKCHAs HayKa edu.ru/subje
1 M KaK 4acThb 1 0 0 04.09.2023 ct/lesson/38
COBPEMEHHOTO 27/start/118
oOrrecTBa 940/
JKuBrlie cucteMbl 1
2 N 1 0 0 04.09.2023
HUX CBOMCTBA
YpoBHeBast
3 OpraHu3arus 1 0 0 06.09.2023
SKUBBIX CUCTEM
XUMHYECKUI
4 1 0 0 11.09.2023
COCTaB KJIETKHU
MusnepaiibHbIe _pihgt s:/;resbh_.
edu.ru/subje
5 Be“ée"TBa (ICTIH, 1 0 0 11.09.2023 |  ct/lesson/53
ux Onosornyeckas 97/start/283
posb 870/



https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/

Merto bl
MOJIEKYJIIPHOH U
KJIETOYHOM
Oouosoruu.
[IpakTnueckas
pabota «M3yuenue

6 METO/JIOB KJICTOYHOM 0.5 13.09.2023
OHOJIOTHH
(xpomarorpadus,
anexTpodopes,
muddepenuansHoe
LEHTPUPYTUpOBaHU
e, [TLP)»
Oprannueckue edu.ru/subje
7 BeIlleCTBa KJICTKH — 0 18.09.2023 ct/lesson/53
YTJIEBOJBI 97/start/283
870/
Oprannueckue edu.ru/subje
8 BEIIleCTBA KJIETKA — 0 18.09.2023 ct/lesson/53
B1070007911 31 97/start/283
870/
Opranuueckue
BCIICCTBA KICTKH —
OemKm. https://resh.
JlabopaTtopHas edu.ru/subje
9 pabota 0.5 20.09.2023 ct/lesson/38
«O0HapyxeHue 40/start/163
OCJIKOB C IOMOIIBIO 096/
Ka4eCTBEHHBIX
peakiui»
https://resh.
CBolicTBa, edu.ru/subje
10 Knaccudukanus u 0 25.09.2023 ct/lesson/38

¢GyHKIMU OEIKOB

40/start/163
096/



https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/

Hyxknennossie
kucnotel. JJHK n
PHK.

Jlaboparopnas https:/resh,
pabota edu.ru/subje
11 «MccaenoBanne 0 0.5 25.09.2023 ct/lesson/38
HYKJIEUHOBBIX 40/start/163
KHCIIOT, 096/
BBIJICTICHHBIX W3
KJIETOK PA3IMIHBIX
OpPTaHU3MOB»
Crpoenmue n https:/resh.
¢byakuun ATO. edu.ru/subje
12 Hpyrue 0 0 27.09.2023 ct/lesson/38
HYKIe03uATpUpOCh 40/start/163
atel (HT®) 096/
CexBeHHpPOBaHHE
JHK. Meto bl
T€HOMUKH,
TPAHCKPUIITOMUKH,
13 | [PoTeOMHKH 0.5 0 02.10.2023
KonTposbHas
paboThl
"Xumuueckas
OpraHu3anus
KJIeTKH"
https://resh.
Hctopus oTKpbITUSA edu.ru/subje
14 U U3Y4YEHUS KIIETKU. 0 0 02.10.2023 ct/lesson/53
Knerounas teopus 83/start/153
371/
Merto b1 https://postn
15 CTPYKTYpPHOU 0 0 04.10.2023 auka.org/co
OMOJIOTHH urses/17529
TuIbl KIETOK.
16 [IpoxapruoTnueckas 0 0 09.10.2023

KJICTKa



https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://postnauka.org/courses/17529
https://postnauka.org/courses/17529
https://postnauka.org/courses/17529

Crpoenue

3YKApUOTHYECKOU

KJICTKH.
17 [IpakTuyeckas 0.5 09.10.2023

pabota «M3yuenue

CBOMCTB KJIETOYHOM

MeMOpaHBI»
1g | 1losepxHoctibii 0 11.10.2023

anmnapar KJIETK!

OnHomMeMOpaHHbIE

OpraHonabl KJICTKH.

[IpakTnueckas _piz:jtu srlj;;isbhe
19 | Pabora sy 05 | 16.10.2023 | ctllesson/38

JIBIDKCHUA 47/start/861

IIUTOIIJIa3MEI B 6/

PACTUTCIIBHBIX

KJIETKaX)

[TosryaBTOHOMHBIE

OpraHOM[IbI KJICTKH:

MUTOXOHAPHH,

IUTACTUBL. https://resh.

JlaboparopHas edu.ru/subje
20 pabora 0.5 16.10.2023 ct/lesson/38

«UccnenoBanue 47/start/861

TUIa3MOJIH3a U 6/

JeTIIa3MOJIn3a B

pacTUTEILHBIX

KIICTKaX)»

edu.ru/subje

gy | HememOpanisie 0 18.10.2023 |  ct/lesson/53

OpPraHouibl KICTKHU

83/start/153
371/



https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/

22

Crpoenue u
GbyHKIMu sapa
JlaGopatopHas
pabota "Uzyuenue
CTPOCHHUS KIETOK
Pa3IUYHBIX
OpraHu3moB"

0.5

23.10.2023

https://resh.

edu.ru/subje
ct/lesson/38

47/start/861
6/

23

CpaBHHTENIbHAS
XapaKTepUCTHKA
KJIETOK 3YKapHOT.
KontponbHas
pabora 1o Teme
"Crpoenue u
GyHKIMY KIeTKH"

0.5

23.10.2023

https://resh.

edu.ru/subje
ct/lesson/38

47/start/861
6/

24

AccuMmunsamnus u
JIACCUMUJISIINS —
JIBE CTOPOHBI
MeTaboau3Ma. Tumnel
oOMeHa BEIIECTB.
JlabGopaTopHas
paborta «M3ydyeHue
KaTaauTH4IeCKOM
AKTUBHOCTH
(dhepmeHTOB (Ha
puMepe aMujIa3bl
WJTU KaTaJlasbl)»

0.5

25.10.2023

25

DepMEeHTaTUBHBIN
XapakTep peakuui
KJIETOYHOTO
MeTaboan3ma.
JlaGopaTopHas
pabota «M3yuenue
(hepMEeHTaTUBHOTO
pacIenieHus
MepoKcuIa
BOJIOpPOJia B
PaCTUTENBHBIX U

0.5

06.11.2023



https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/

KHUBOTHBIX
KIICTKax»

benku-akruBaTophl

26 U OeNIKu- 0 06.11.2023
MHTUOUTOPBI
https://resh.
o edu.ru/subje
A
27 gTOTpOCbHHH i 0 08.11.2023 ct/lesson/39
0OMCHA BCIICCTR 17/start/467
77/
https://resh.
edu.ru/subje
28 doTtocuHTE3 0 13.11.2023 ct/lesson/39
17/start/467
77/
XeMOCHHTE3.
JlaGopaTopHas
29 pabora «CpaBHeHHE 05 13.11.2023
IIPOIIECCOB
dboTocuHTE3a U
XEMOCHHTE3a»
AHa’poOHbIC
opranusMsl. Bubt
GposkerHs https://resh.
' edu.ru/subje
30 Ha66°paT‘(’:pHa" 0 15.11.2023 |  ct/lesson/39
pabota «CpaBHeHHE 17/Stary467
MPOIIECCOB 71/

OpOo>KeHUS U
TIBIXaHUSD)



https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/

AnpoOHbie
OpraHu3Mbl. DTarbl

https://resh.
edu.ru/subje

31 0 20.11.2023 ct/lesson/39
SHEPTreTUIECKOTO 717 IStart/467
oOMeHa 77/
OHeprus
MEMOPaHHOTO
rpagueHTa
poToHOB. CHHTE3
AT®: paborta

gp | mpoTomHOR ATD- 0.5 20.11.2023
CHUHTA3bI
KontponbHas
pabora 1o Teme
"OOMEH BEIECTB U
mpeBpalieHne
SHEPrUHU B KiIeTKe"

Peaxinu https://postn

33 MaTPUYIHOTO 0 22.11.2023 auka.org/co
CUHTE3a urses/50079

https://resh.
o edu.ru/subje

34 M;;pmbm cHrTes 0 27.11.2023 |  ct/lesson/53

A 52/start/295
780/
https://resh.

Tpanckpunuus — edu.ru/subje

35 MAaTPUYHBIA CHHTE3 0 27.11.2023 ct/lesson/53

PHK 52/start/295
780/
https://resh.

.. edu.ru/subje

36 | | pancIALNA N CC 0 29.11.2023 |  ct/lesson/53

Tafbl 52/start/295
780/

KonupoBanue —‘Lg s:/iresbh.
edu.ru/subje

g7 | @vmHowicror. Por 0 04.12.2023 |  ct/lesson/53

pubocom B
ouocuHTE3€e OEIKa

52/start/295
780/



https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://postnauka.org/courses/50079
https://postnauka.org/courses/50079
https://postnauka.org/courses/50079
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/

Opranuzanus

3g | HoMaY 0 0 04.12.2023
MIPOKAPUOT H
JyKapuoT
MounexyinspHbie
gg | MeXaHMSMAL 0 0 06.12.2023
IKCIPECCUU TCHOB Y
JyKapuoT
Bupycsr —
BHEKJIETOYHEIE
(hOopMBI )KU3HU U htts:/foost
nttps://postn
ag | OOmraTHbIC 0 0.5 11.12.2023 |  auka.org/gui
TTapasuTbl. des/155240
[IpakTrnueckas
pabota «Co3nganue
MOJICITH BUPYCa»
Bupycusre https://resh.
3a00JIeBaHUS edu.ru/subje
41 YyeJIoBeKa, 0 0 11.12.2023 ct/lesson/39
JKUBOTHBIX, 39/start/105
pacTeHui 165/
Hanorexnonoruu B
OHOJIOrMH U
MEHMIHHE https://resh.
KonTposbHas edu.ru/subje
42 paboTa 1o Teme 0.5 0 13.12.2023 ct/lesson/39
"Peanmusamnus 39/start/105
HacCIeICTBEHHOM 165/
nH(popManuu B
KneTke"
JKU3HEHHBIN UK
43 0 0 18.12.2023

KIJIICTKH



https://postnauka.org/guides/155240
https://postnauka.org/guides/155240
https://postnauka.org/guides/155240
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/

44

XPpOMOCOMBI.
JIaGopatopHas
paboTa «3ydyenue
XpOMOCOM Ha
T'OTOBBIX
MUKpOIIpenapaTax»

0.5

18.12.2023

45

Jenenue KiIeTku —
MHUTO3

20.12.2023

https://resh.

edu.ru/subje
ct/lesson/39

27/start/105
895/

46

Turnbl KIETOK.
Kapunokunes u
IIUTOKUHES.
JlaGoparopHas
pabota
«Haomronenune
MHUTO3a B KJIETKaX
KOHYHMKa KOpPEeIIKa
JyKa (Ha TOTOBBIX
MHKpOIIpernaparax)

0.5

25.12.2023

47

Perynsuus
JKM3HEHHOTO LIMKJIa
KJIETOK
KonTposbHas
pabota
"KU3HEeHHBINA UK
KIeTKH"

0.5

25.12.2023

48

Opranusm Kak
€IMHOE 1IeNI0e

27.12.2023

49

TkaHu pacTeHUMN.
JlaGopatopHas
paboTa «M3ydyeHue
TKAHEH pacTeHUI»

0.5

10.01.2024



https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/

50

TxaHu )XKUBOTHBIX U
YyeJIoBeKa.
JlaGopatopHas
pabota «M3yuenue
TKaHEH >KUBOTHBIX)

0.5

15.01.2024

51

Opraunsl. Cuctemsl
OpraHoB.
JlaGoparopHas
pabota «M3yuenue
OpraHoB
IIBETKOBOTO
pacTeHus»

0.5

15.01.2024

52

Omnopa tena
OpraHU3MOB
[TpakTuueckas
pabota "Uzyuenue
CKeJleTa 4esioBeka"

0.5

17.01.2024

53

JBmkenue
OpraHU3MOB

22.01.2024

54

IIutanue
OpraHU3MOB

22.01.2024

55

IIuranne
MMO3BOHOYHEIX
JKUBOTHBIX.
[MumeBapurtensHas
CHCTEMa YeI0BEKa

24.01.2024

56

JIpIxaHue
OPraHu3MoOB

29.01.2024

57

JIpIxaHue
MO3BOHOYHBIX
KMBOTHBIX U
YeIoBeKa

29.01.2024

58

Tpancnopr BewecTs
y OPraHU3MOB

31.01.2024




Kposenocnas

cucTema
59 MMO3BOHOYHBIX 0 0 05.02.2024
KUBOTHBIX U
YeloBeKa
go | Druienciiey 0 0 05.02.2024
OpPraHU3MOB
g1 | Sawwmay 0 0 07.02.2024
OpPraHU3MOB
https://postn
62 | /MMymHHAZ CHCTCMA 0 0 12.02.2024 |  auka.org/qui
Heopeka des/157270
Paznpaxumocts u
peryIISIHs Y
OpPTraHU3MOB
63 [IpakTrueckas 0 0.5 12.02.2024
pabota "U3yuenue
pedaekcon
yenoBeka'
I'ymopanbHas
perynsuus u
SHOKpUHHAs
CHUCTEMa KUBOTHBIX https://postn
64 U YeJI0BEKa 0.5 0 14.02.2024 auka.org/qui
KouTponbHast des/155245
paborta "Crpoenue u
GbyHKIIII
Opruan3mon"
https://resh.
@opmbl edu.ru/subje
65 Pa3MHOXKEHUS 0 0 19.02.2024 ct/lesson/53
OpraHu3MOB 59/start/270

999/



https://postnauka.org/guides/157270
https://postnauka.org/guides/157270
https://postnauka.org/guides/157270
https://postnauka.org/guides/155245
https://postnauka.org/guides/155245
https://postnauka.org/guides/155245
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/5359/start/270999/

https://resh.
edu.ru/subje

g6 | | lomomoe 0 19.02.2024 |  ct/lesson/53
PasSMHOCHHIC 59/start/270
999/
edu.ru/subje
67 Meiio3 0 21.02.2024 ct/lesson/39
27/start/105
895/
I'ametorenes.
OO6pazoBanue u
pa3BI/ITI/I€ ITIOJIOBBIX
KJIETOK.
68 JlaGoparopHas 0.5 26.02.2024
pabota «M3yuenue
CTpOGHI/ISI ITIOJIOBBIX
KJICTOK HAa T'OTOBBIX
MHUKpOTIperiapaTax»
NuauBunyansHoE —thdtu Srlj;;isbhe
g | PaseHmHe 0 26.02.2024 |  ct/lesson/56
OpPraHU3MOB — 30/start/132
OHTOI'€HE3 920/
3akJiajKa OpraHoB 1 %
70 | TeeneMm 0 28.02.2024 tlessan/E6
3apO/IBITLICEBIX 30/start/132
JINCTKOB 920/
Pocrt u pa3zsutue
JKHUBOTHBIX.
JlaGopaTopHas
pabota «BplsiBIIeHHE
71 IIPU3HAKOB 0.5 04.03.2024
CXOJICTBA
3apoabllIeh
ITO3BOHOYHBIX

KHUBOTHBIX»



https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://resh.edu.ru/subject/lesson/5630/start/132920/

72

PasmHOxkeHue u
pa3BUTHE PACTCHUM.
JlaGopatopHas
pabota «CtpoeHue
OpraHoB
Pa3MHOXKEHUS
BBICIIMX PACTEHUI»

0.5

04.03.2024

73

KontponsHas
pabota
"PazMHOXeHue u
pasBuTHE
OpraHu3moB"
Hcropus
CTaHOBJIEHUS U
Pa3BUTHS TEHETUKH
KaK HayKu

0.5

06.03.2024

74

OCHOBHBIC TOHSATHS
Y CHIMBOJIBI
TCHETHUKHU.
JlabopaTopHas
pabora «JIlpo3odmia
KaK 0OBEKT
TCHETUYECKUX
WCCIIEIOBAHUID

0.5

11.03.2024

75

3aKOHOMEPHOCTH
HaclleI0BaHUs
IIPU3HAKOB.
MonorubpuaHoe
CKpEeLIBaHHE.
IIpakTueckas
pabora "Usyuenue
pe3yabTaToOB
MOHOTHOPUIHOTO
CKpEeLIUBaHUS Y
apo3o¢uis"

0.5

11.03.2024

https://resh.

edu.ru/subje
ct/lesson/53

86/start/301
065/



https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/

IMuTonoruueckue

76 | OcHOPM 0 13.03.2024
MOHOTHOPHUIHOTO
CKpeIHBaHHS
AHanu3upyrouiee
77 | SiperBanie. 0 18.03.2024
Henommoe
JTOMUHHPOBAHKE
JurubpuHoe
CKpCIIMBaHHUE.
[IpakTnueckas h;t s./iresbh..
edu.ru/subje
"
7g | Ppadora syuemne 0.5 18.03.2024 |  ct/lesson/a7
PE3yJIbTATOB 25/start/107
JTUTHOPHUTHOTO 947/
CKpEeIMBAaHUS Y -
TPO30(UITBDY
IHuTomoruueckue
79 | OcHoRM 0 20.03.2024
JTUTHOPHUTHOTO
CKPCIIUBAHUS
https://resh.
Cuennennoe edu.ru/subje
80 HaclleIOBaHHeE 0 01.04.2024 ct/lesson/47
MIPU3HAKOB 55/start/118
828/
XpoMocoMHast
81 TEOpHs 0 01.04.2024
HACJIEICTBEHHOCTH
82 I'eneruka mona 0 03.04.2024
gy | [Temomam Kax 0 08.04.2024
[IEJIOCTHAs CUCTEMA
I'eneTnyeckuii
KOHTPOJIb Pa3BUTHS
84 pacTeHui, 0 08.04.2024

JKHUBOTHBIX U
YCJI0BCKa



https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://resh.edu.ru/subject/lesson/4755/start/118828/

85

N3menuuBocTh
MpU3HAKOB. Buapl
U3MEHYUBOCTH

10.04.2024

86

Mo udukanmoHHas
W3MEHYMUBOCTH

15.04.2024

87

BapuauuonHsslii psn
Y BapUallMOHHas
KpuBasi.
JlaGoparopHas
pabota
«HccnenoBanue
3aKOHOMEPHOCTEN
MO (DUKATTUOHHOU
W3MEHYUBOCTH.
[Toctpoenue
BapUAIIMOHHOTO
psana u
BApHUALIMOHHOMN
KpUBO»

0.5

15.04.2024

88

I'enoTnmnmaeckas
H3MEHUYHMBOCTb.
KomOunarusHas
H3MEHYHUBOCTD

17.04.2024

89

MyranuoHHas
W3MEHYUBOCTb.
[IpakTuueckas
pabota «MyTtamnuu y
npo3odubl (Ha
TOTOBBIX
MUKpOTpernaparax)»

0.5

22.04.2024

90

3aKOHOMEPHOCTH
MYTalHOHHOTO
mpoiiecca.
OnHUreHeTHKa 1
SIUI'E€HOMHKA

22.04.2024




91

I'eneruka yenoseka.
[IpakTnueckas
pabora
«CocraBieHue u
aHau3
POIOCIOBHOM»

0.5

24.04.2024

92

MeTtonanl
MEIUITMHCKON
T'€HETUKU

29.04.2024

93

3HauyeHune
MEIUITMHCKON
T€HETHKHU B
MPEAOTBPAIIECHUHN U
JIEYEHU U
T€HETHYECKUX
3a00J1eBaHM
yeJioBeKa

29.04.2024

94

OCHOBHBIE TOHATHS
CEJIEKIIMH.
JlabopaTopHas
paborta «M3ydyeHue
COPTOB KYJIbTYPHBIX
pacTeHuii u noposa
JOMAIITHUX
KUBOTHBIX)»

0.5

06.05.2024

95

MeTtoanl
CEJIEKIIMOHHOM
paboTHI.
JlaGopaTopHas
pabota «M3yuenue
METOJIOB CEJIEKIIUU
pacTeHum»

0.5

06.05.2024




96

HocTtmxenus
CEJICKLIUN PaCTECHUMN
U KUBOTHBIX.
[IpakTnueckas
pabota «IIpuBuBKa
pacTeHuin»

08.05.2024

97

Coxpanenue,
H3YYECHUE U
WCTIOJIb30BaHNE
TEHCTUYCCKUX

pecypcoB

13.05.2024

98

Bbrnorexunonorns kak
HayKa U OTpacib
MIPOM3BO/ICTRA.
[IpakTnueckas
pabota «M3yuenue
00BEKTOB
OMOTEXHOJIOT UM

0.5

13.05.2024

99

OcCHOBHBIC
HaIpaBJICHUS
CHHTETUYECKOMH
OuoJIorun

15.05.2024

10

XpoMOcoMHas U
TeHHasi HHKEHEPUs

20.05.2024

10

Meannmackue
OHOTEXHOJIOTUHU

20.05.2024

10

KonTposbHas
pabora 1o Teme
"OCHOBBI I'€HETUKH,
CEJICKIIUU U
OuoTexHoJIorun"

22.05.2024

OBILIEE
KOJIMYECTBO YACOB
T10 TIPOTPAMME

10

4.5

15




YUYEBHO-METOJANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

* buonorus. O6mast 6uonorus, 10 knacc/ 3axapos B.b., MamonTtoB C.I'.,
Conun H.U., 3axapona E.T.; nox penakuueii 3axaposa B.b., O6miecTBo ¢
OTrpaHUYEHHON OTBETCTBEHHOCTHIO «[PODA»; AKkiMOHEpHOE 00111€CTBO
«3narenscrBo «lIIpocsemenue»

METOANYECKHUE MATEPHUAJIbI J1JISd YYUTEJIA
Teiinop J1. buonorus: B 3 1. T. 1-3/ 1. Teiinop, H. I'pun, Y. Crayt; mox pex.
P. Coniepa; nep. 3-ro anri. uza. - 8-e uzz. - M.: Jlaboparopust 3nanuii, 2016.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBHI CETHU
MHTEPHET

https://resh.edu.ru/subject/5/10/

https://postnauka.org/



