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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo yuebroMy nipenmety "buonorus” (nanee - O1oJIOTHS) Ha YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHOBe DenepanbHOTO 3ak0HA OT 29.12.2012 Ne 273-D3
«O06 obpaszoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO, Konuemnuu mperogaBaHus
yaebHoro npeamera «bronorus» n OCHOBHBIX MOJIOXKEHHH (enepanbHOi pabodell mporpaMMel
BOCITMTaHUSI.

VYueOnslil npeamet «buonorus» yrinyonénnoro yposHs nzydenus (10—11 kinaccer) siBisercs
OJIHMUM U3 KOMIIOHEHTOB MpeAMETHOM o0nacTu «EcTecTBeHHO-HAy4YHbIE TTpeaAMeThl». CorjiacHo
nojoxenusm O®I'OC COO mnpoduibHble yueOHbIE TPEAMETHl, U3ydyaeMble Ha YIIIyOJIEHHOM
YpOBHE, SBISAIOTCA crnocoboM muddepennnanu oO0ydeHUsT Ha YpPOBHE CPEAHETO OOIIero
00pa3zoBaHusl U MPHU3BAHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIUM, CPEIHUM
o0muM, cpeITHuM po(EeCCHOHATBLHBIM U BBICIITUM 00pa3oBaHueM. B TO ke Bpemsi KK/l U3
TUX Y4YeOHBIX TMPEAMETOB JIOJDKEH OBITh OpPUEHTUPOBAH Ha MPUOPUTETHOE pEIIeHUE
00pa3zoBaTeNIbHBIX, BOCIHUTATEIBHBIX M PAa3BUBAIOIIUX 3aJa4, CBS3aHHBIX C MpodopueHTanmen
oOyyaronuxcs M CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOM 0O0JacTH HAy4yHOrO 3HAHUS,
CBSI3aHHOTO C OMOJIOTHEH, MEIUITMHOM, YKOJIOTUEH, TICUXO0JIOTHUEH, CTIOPTOM WJITH BOCHHBIM JICJIOM.

[Iporpamma o yueOHoMy npenmety "buonorus" gaér mpencraBieHue O LeIU U 3aJadax
n3ydeHus yueOHoro npeamera «buosnorus» Ha yriayOn€HHOM ypOBHE, ONpeeNsieT 00s13aTelIbHOe
(MHBapHaHTHOE) TMPEIMETHOE COJCepKaHHWe, €ro CTPYKTYPHpPOBAHHE IO pasieiiaM U TeMaMm,
pacnpezeneHue o KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeIbHOCTh U3Y4eHUs yueOHOTO MaTepuaia
C y4€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM Y4eOHOTo Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH oOydarommuxcs. B mporpamMme mo OHOJOTHM peayiM30BaH MPUHIIHIT
MPEEMCTBEHHOCTH C HW3yYCHHEM OHOJIOTMHM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs,
Onarojaps 4yemy pocMaTpuBaeTCsl HAPABICHHOCTh HA MOCIEAYIOIIee pa3BUTHE OUOJIOTHUECKUX
3HaHWH, OpPHUEHTHPOBAHHBIX Ha (OPMUPOBAHHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHMUS,
HKOJIOTHYECKOTO MBIIIJICHHSI, MPEACTAaBICHUIl O 3J0poBOM oOpa3e KU3HU, Ha BOCIHUTAaHUE
OepeXHOr0 OTHOIICHHS K OKpY’Karollel mpupoaHoil cpene. B mporpamme nmo 6Mojorum TaKxke
MOKa3aHbl BO3MOKHOCTH ydeOHOro mnpeamera «buosorus» B peanuzarmu TpedoBanuii GI'OC
COO x m1aHupyeMbIM JTUYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM pe3ylibTaTaM 0OydeHUs U
B (hOpMHUPOBAHUM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHHOU AESITETbHOCTH OOYYaIOUIMXCS MO
OCBOCHHUIO COJEpKaHMsI OHOJOTHYECKOro 00pa3oBaHUSI HA YPOBHE CpelHero oOuiero
o0OpaszoBaHwUsI.

VYueOuslii npeamer «buonorus» Ha ypoBHE cpeAHero oOmiero oOpa3oBaHMs 3aBepIIAET
Ouosoruyeckoe oOpa3oBaHUE B IIKOJE U OPUECHTHPOBAH HA PACHIMPEHUE U YIIIyOJieHUE 3HAHUI
oOyuaronuxcs o >KUBOM MPHUPO I, OCHOBAX MOJIEKYJIIPHOU U KJIETOYHON OMOJIOTHH, SMOPHOJIOTUU
U OWOJIOTUM PA3BUTUA, TE€HETHKH, CEJIEKIMH, OMOTEXHOJIOTHUH, HBOJIIOIMOHHOTO YYEHHUS U
9KOJIOTHH.

N3yuenne yuebHOro npeaMera «buosorus» Ha yriyOJeHHOM YpOBHE OPUEHTHPOBAHO Ha
MOJIFOTOBKY O0yYaroIuXcs K HOCIeIyIoIeMy MOJy4eHHI0 OMOJIOTHYECKOTO 00pa30BaHMs B By3ax
U OpraHM3alusx cpenHero ImpogeccuoHaibHOro o6pazoBaHus. OCHOBY €ro cojepKaHHs
COCTaBJIIET CUCTEMa OHOJOrMYECKMX 3HAaHUHM, TMOJTYYEHHBIX NMPH H3YYEHHHM OOYyJaroLUMUCS
COOTBETCTBYIOLIUX CHCTEMAaTHYECKUX pa3eioB OMOJOTMHM Ha YPOBHE OCHOBHOIO OOIEro
oOpa3oBanus, B 10—11 kinaccax 3Tu 3HaHUS MOJYYalOT pa3BUTHE. Tak, pacIIUPEeHbl U yriIyOJIeHb
OMOJIOTUYECKHE 3HAHUS O PACTEHUsX, KUBOTHBIX, rpubax, OaKTepHsX, OpraHU3Me YelIOBeKa,
OOImMX 3aKOHOMEPHOCTSX KHU3HH, JOMOJHHUTENbHO BKJIIOUEHBI OHOJIOTHYECKHE CBEACHUS
MIPUKJIATHOTO M TIOMCKOBOI'O XapakTepa, KOTOpPbIE MOXHO HCIOJIb30BaTh KaK OPUEHTHUPHI IS



MOCJIEYIONIETO BhIOOpa mpodeccun. Bo3MokHa Takke MHTErpamus OHOJIOTHYECKUX 3HAHHUHA C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, TTOJTYYEHHBIMH O00YJaIONTUMUCS IPH U3YICHUH PU3UKH, XUMUH,
reorpadgun U MaTEMaTHKH.

CrpykTypa mnporpammbl 1o y4yeObHomy mnpeamery "buonorus" otpaxaer CcUCTEMHO-
YPOBHEBBI ¥ SBOJIIOIUOHHBIA TOIXOIbI K M3ydeHHIO Ouoiyoruu. COTrIacHO WM, HM3Yy4aroTCs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTepHBIC /ISl )KUBBIX CUCTEM PAa3HOTO YPOBHS OpraHH3allvy,
HBOJIIOIMM OPTraHMYECKOro MHpa Ha 3emiie, COXpaHeHHs OMOJIOTHYECKOTo pa3Ho0Opa3us
mwiadeTtsl. Tak, B 10 kiacce M3ydaroTCs OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOHM OuoJioruwy,
SMOPHOIOTHN M OMOJIOTUH PA3BHUTHS, TCHETUKU U CENEKIMH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTHH, aKTyaTM3HPYIOTCS 3HAaHUS OOydJarommxcs 1Mo OOTaHWKE, 300JO0TMH, AaHATOMUH,
¢dbusmosorun yenoseka. B 11 kimacce m3ydaroTcsi IBOJIIOIIMOHHOE yY€HUE, OCHOBBI DKOJIOTUH U
yueHue o ouocdepe.

VYueOHnplii mnpeamer «buosyorus» mnpusBaH OOECHEUUTh OCBOCHHE OO0YyYaromIMMMCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIMUIOB U MpaBWi, JeXKalluX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHON KapTUHBI MHpa, 3HAHUNH O CTPOEHUH, MHOrooOpazuu u
OCOOEHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISINKH, OHOIEHO03a, SKOCHCTEMBbl, O BbIIAIOIINXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIIEOBAHUAX B OHMOJIOTHH, NMPUKIAJAHBIX acCMeKTax
Ouonornyeckux 3HaHWM. [ pa3BUTHS M MOJAEpKaHUS MHTepeca oO0ydaromuxcsi K OMoJoruu
Hapsily CO 3HAUUTEIbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJEPKAHUU MIPOTrPAMMBI 110
OMOJIOTHH TPETyCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHHUS W PA3BUTHUS TOW WM WHOU
oOnacTu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekKHBIX YYEHBIX B pEllIEHHE Ba)KHEUIINX
OMOJIOTUYECKUX U HKOJIOTHYECKUX MTPOOIIEM.

Henp n3yuenust yueOHOTo mpeamMera «brosorus» Ha yriryOJI€HHOM YpOBHE — OBIIAJICHUE
00yJaromuMuCs 3HAHUSMH O CTPYKTYpHO-(DYHKIIMOHAJILHOW OpraHW3allid YKHUBBIX CHCTEM
pa3HOro paHTa U MPHOOPETEHNE YMEHUH UCTIOIB30BaTh 3TH 3HAHUS B JOPMHUPOBAHUH HHTEpECa K
onpenenéHHol obmacTu MpodecCHOHATBHOM NEATEeIbHOCTH, CBSI3aHHOW C OHWOJIOTHEW, WIH K
BBIOOPY Y4EOHOTO 3aBeICHUS TS TPOJAOJDKEHHS OMOJIOTHYECKOTO 00pa30BaHusI.

Jloctrmxenue 1enu u3ydeHus ydebHoro npeamera «buosnorus» Ha yriiyonéHHOM ypoBHE
obecrieunBaeTcs PelIeHUEM CIIEIYIOUIUX 3a]1au:

OCBOCHHUC O6y‘{aIOI_HI/IMI/ICH CHCTEMbI OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX OMOJOTHYSCKUX
TCOPUAX, KOHLCIIHNUAX, THIIOTC3aX, 3dKOHAX, 3aKOHOMCPHOCTAX MW IIpaBUJIaX, COCTABJIAIOIIUX
COBPEMCHHYIO CCTCCTBCHHO-HAYYHYKO KapTUHY MHUpPA; O CTPOCHHUH, MHOI‘OO6paSI/II/I n
0COOEHHOCTAX OMOJIOTHYECKHX CHUCTEM (KHGTKa, OpraHusM, IMOIyJianusi, BHUM, 6I/IOFGOH6H03,
6H00(bepa); O BbIAAOIMIUXCA OTKPBITHAX U COBPEMCHHBIX UCCIICAOBAHUAX B 6I/IOJ'IOI‘I/II/I;

O3HAKOMJICHHC o6yqafou11/1xc;1 C MCTOJaMH IIO3HaHUA JKUBOU IIPpUPOJIbI:
HUCCICIOBATCIIbCKUMHU METOJaMH OHOJIOTHYCCKHUX HayK (MOHGKy.]'ISIpHOﬁ U KJIETOYHOU 61/IOJ'IOFI/II/I,
3M6pI/IOJ'IOFI/II/I 1 OUOJIOTHUH pa3BuUTHA, TCHCTUKU U CCJICKIIUU, OHMOTEXHOJIOTHU U CUHTETHYCCKOU
OMoJIOTHH , aJICOHTOJIOT'HH, 3KOHOFI/II/I); MCETOAaMH CaMOCTOATCIBHOT'O MMPOBCACHU A
OMOJIOTHYECKUX HCCIeIOBaHUM B na60paT0pHH U B IIpUPOILC (Ha6J’IIOI[eHI/IC, HU3MCPCHUC,
OKCIICPUMCHT, MOI[CJ'II/IPOBaHI/Ie);

oBNaJicHHe OOYYaIOMIMMUCS YMEHUSIMH: CaMOCTOSITEIbHO HAaXOAWTh, AHAIM3UPOBATH WU
UCIIOJIb30BaTh OMOJIOTHUYECKYIO HH(DOPMAIIHIO; TOIb30BaThCsl OMOJIOTHUECKON TEPMHHOJIOTHEH 1
CHMBOJIMKOM; YCTAaHABJIMBATH CBSI3b MEX/Y Pa3BUTHEM OMOJIOTHUH U COLMAIBHO -DKOHOMHUECKHUMU
Y DKOJIOTMYECKUMHU TIPOOJIEMaMH YeI0OBEYECTBA; OLICHUBATH MIOCIIEICTBHSI CBOCH JIESITEEHOCTH T10
OTHOWICHUIO K OKPYXKAIOIIeH IpUPOJHOM cpene, COOCTBEHHOMY 3J0POBBIO M 370POBBIO



OKpYXAIOIUX JIIOel; OOOCHOBBIBaTh W COOJIIOAATH MeEpbl MPO(PUIAKTHKH HHMEKIUOHHBIX
3a00JIeBaHMIA, MpaBWIa TOBEIEHUS B TpHpojae W obecredeHus Oe30MacHOCTH COOCTBEHHOU
KU3HEACATCIIbHOCTH B ‘-Ipe3BbI‘IaI>iHBIX CUTyalludX IIPHUPOAHOTO W TCXHOICHHOI'O XapaKTCpa,
XapaKTCpU30BaTb COBPCMCHHBIC HAYUHBIC OTKPBLITHUA B O6JIaCTI/I 6PIOJIOFI/II/I;

pa3BuTHE Y OOy4arOLMXCAd MHTEJUIEKTYalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B Ipoliecce
3HAKOMCTBa C BbBLJAIOMIUMUCA OTKPLITHUAMHU W COBPCMCHHBIMU HMCCJIICIOBAHUSMH B 6I/IOJIOFI/II/I,
pelaeMbIMu €10 IpoOsieMaMu, METOA0JIOIMed OHOJIOrMYecKOro MCCIE0BaHus, MPOBEICHUS
OKCIICPUMCHTAJIbHBIX I/ICCJICIIOBaHI/If/'I, peuicHud OMOJIOTMYECKUX 3aaa4, MOJACIIMPOBAaHUA
OMOJOTHYECKUX 00BEKTOB U IMPOIIECCOB;

BOCIIUTAHHE y OOYJArONIUXCS [IEHHOCTHOTO OTHOIIEHUS K JKMBOM MPHUPOJE B LIEJIOM U K
OT/ACNbHBIM €€ OoOBeKTaM U SBJICHUSM; (OPMUPOBAHUE DKOJOTHYECKOM, TE€HETUYECKOU
TPaMOTHOCTH, OOIIEH KyJIbTypbl MOBEIEHUS B MPUPOJEC; MHTETPAIMU €CTECTBEHHO-HAYYHBIX
3HAHWM;

npruoopereHne 00yJaromUMHUCS KOMIIETEHTHOCTH B pallMOHAIbHOM IPUPOJIONOIb30BAaHUH
(coOmronenne mpaBWil MOBEACHUS B MPUPOJE, OXpaHbl BHJAOB, JKOCHCTEM, OHochepsl),
COXPAaHEHHUU COOCTBEHHOI'O 3/I0POBBSI U 3J0POBbSl OKPYXKAIOMIMX JtoJed (CcoOmoeHus: Mep
npoduIaKkTUKH 3a00J1eBaHN, 0OecriedeHrne 0€30MacCHOCTH JKU3HEACITEIIHHOCTH B UPE3BhIUAHBIX
CUTYAIUSX MPUPOTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HCIOIb30BaHUs OMOJIOTUYECKUX
3HaHUU U YMEHHN B IOBCEJHEBHOM JKNU3HU;

CO3/IaHUE YCIOBHW JUISI OCO3HAHHOTO BBIOOpa OOYYAIOIIMMUCS HMHIUBHUIYaTbHON
00pa3oBaTeIbHONM TPAEGKTOPUH, CIOCOOCTBYIOIIEH TMOCIEAyIoNeMy TPOQPecCHOHATBHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBUU C WHIMBUAYAIBHBIMA HHTEPECAMHU M TMOTPEOHOCTIMU
peruoHa.

OO6miee 9uCIO 4YacoB, OTBEACHHBIX HAa HW3ydeHHWE OWOJIOTMM Ha YIIyOJEHHOM YpPOBHE
cpenHero oomiero oopasoBanus, coctarisaeT 204 vaca: B 10 kiacce — 102 gaca (3 gaca B Heziemno),
B 11 xmacce — 102 gaca (3 4aca B Hezemo).

OT160p oprann3aoHHBIX GOPM, METOIOB U CPEJICTB O0yUEeHHsI OMOJIOTUU OCYIIECTBIISIETCS
¢ yuétoMm crienuuKd ero coAep KaHusi U HAMpPaBIEHHOCTH Ha MPOJOHKEHHE OMOJIOTMYEeCKOro
00pa3oBaHUs B OPraHU3aLUAX CPEAHETO MPOPECCUOHATBHOTO U BBICIIET0 00pa30BaHuUs.

OO0s3aTenbHBIM YCIOBUEM IPpU 00y4eHMM OHMOJIOTMU Ha YrIyOJEHHOM YPOBHE SIBIISETCS
IIPOBEICHUE JIa0OpaTOPHBIX M TpakTUdeckux pabor. Takke yuyacTue oOydaromuxcs B
BBITIOJTHEHUH IIPOEKTHBIX U YUEOHO-HMCCIIEI0BATENBCKUX paOOT, TEMAaTHKa KOTOPBIX OIpeAesIeTcs
YUUTEJIEM Ha OCHOBE UMEIOIIUXCSA MAaTEPUAIBHO-TEXHUUECKUX PECYPCOB M MECTHBIX ITPUPOIHBIX
YCIIOBUU.

COJEPKAHUE OBYYEHUA
10 KJIACC

CopnepxxaHue  MOpPOTpaMMbl,  BBIJIECIEHHOE KYPCUBOM, HE BXOJUT B  IPOBEPKY
rocynapcTBeHHoi utorosoii arrectanuu (I'MA).

Tema 1. Buonorus kak Hayka



CoBpemMeHnHas OMOJOTHS — KOMIUIEKCHas Hayka. KpaTkast ucTopusi pa3BUTHS OHOJIOTHU.
buonornyeckue Hayku M u3ydaemble MMU TpoOieMbl. DyHAaMEHTaIbHBIC, NPHUKIAIAHBIE U
MOMCKOBBIE HAYYHBIEC UCCIICOBAHUS B OHOJIOT HIH.

3HaueHue Ouonornu B (POPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KApTUHBI
mupa. [Ipodeccuu, csizanHbie ¢ OHONIOTUEH. 3HAUCHIE OMOJIOTHH B MMPAKTUICCKOMN JCATSIHHOCTH
YEJIOBEKA: MEJIMIIMHE, CEIIbCKOM X035UCTBE, TPOMBIIIUICHHOCTH, OXpaHe PUPOIBL.

JdeMoHcTpauuu
Hoptpetsl: Apucrotens, Teodpacr, K. Jlunneht, XK. b. Jlamapk, Y. lapsun, Y. ['apseid,
I'. Mennens, B. W. Bepnaackuii, WM. II. IlaBnoB, M. WN. MeunukoB, H. W. Basunos, H.

B. Tumodeer-Pecorckuii, k. Yorcon, ®. Kpuxk, /. K. benses.

Tabmuupl n cxembl: «CBA3b OMOJIOTHH C APYTUMH HayKamMu», «Cucrema OHOJIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl U X U3yYeHHUE

JKuBble cucTeMbl Kak rpeaMeT n3ydeHus ouonoruu. CBONCTBA )KUBBIX CUCTEM: €JMHCTBO
XMMHYECKOTO COCTaBa, ITUCKPETHOCTh U ILEJIOCTHOCTb, CIOKHOCTh U YHOPSAAOYEHHOCTH
CTPYKTYpBl,  OTKPBITOCTb, = CaMOOpPraHU3alus, CAMOBOCIPOU3BEJIEHUE,  Pa3qPaKUMOCTh,
M3MEHUYUBOCTb, POCT U pPa3BUTHE.

YpoBHM OpraHu3aldi JKUBBIX CHCTEM: MOJICKYJIAPHBIA, KJIETOYHBIM, TKAHEBBIH,
OpraHU3MEHHBIMH, MOTMYJISITHOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6MOTEOICHOTUYECKUI ),
ouocoepusiit. [Iponeccsl, npoucxoasie B XUBbIX cucTteMax. OCHOBHbBIE MPU3HAKH >KHUBOTO.
Kuznp kak ¢opma cymecTBoBaHusI MaTepuu. Hayku, m3ydaroniue UBble CUCTEMBl HAa Pa3HBIX
YPOBHSX OpraHU3aIUH.

N3yuenune xuBbIX cucTteM. MeToapl OWojiornueckor Hayku. HaOmronmeHue, nsmepeHue,
SKCIEPUMEHT, CHCTeMaTu3alus, MeTaaHanu3. [loHaTue o 3aBUCUMOM U HE3aBUCHUMOU
nepemenHoi. IlnanumpoBanue skcnepumenta. I[loctaHoBka u mpoBepka rumote3. Hynepas
runore3a. [lonarue BeIOOpKHU U €€ AocTOBepHOCTh. Pazdpoc B 6uonornueckux gaHHbIX. O1eHKa
JIOCTOBEPHOCTH MOJyYEHHBIX Pe3ylbTaToB. [IpHunHbBl UCKaX)eHUsS Pe3yabTaTOB AKCIEPUMEHTA.
[ToHsiTHE CTATUCTHYECKOTO TECTA.

JdeMoHcTpanun

Tabnuiel u  cxembl: «OCHOBHBIE TPHU3HAKU JKU3HWY», «bHOJOrHYeckne CHCTEMBIY,
«CBoiicTBa KMBOW MaTepun», «YPOBHU OpraHU3aIH KUBOU MPUPOIbl», «CTpOCHHE )KMBOTHOM
KIIETKN», « TKaHM )KMBOTHBIX», «CHCTEMBI OPTaHOB YEJIOBEYECKOTO OpraHu3May, «buoreoneHosy,
«buocdepar, «MeToabl U3ydeHUs )KUBON IPUPOJIBI».

OGopynoanue: 1abopaTopHoe  00Opy/lOBaHME Ul  NPOBEJIEHUS  HAOIIOJCHHI,
WU3MEPEHUH, SKCIIEPUMEHTOB.

IpakTnueckass padora «Vcronb30BaHuEe pa3IMUHBIX METOJOB IPU U3YYEHHMH JKHBBIX
CUCTEM.



Tema 3. Buosorus KjieTku

Knerka — cTpyKTypHO-(QYHKIIMOHATIbHAS €UHULA KUBOTO. MICTOpUS OTKPBITUS KIETKH.
PaGoter P.T'yka, A.JleBenryka. Knerounas teopust (T. IlIBann, M. lllneiinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOUHOM TEOpUH.

Metoapl MOJIEKYJISPHON W KIETOYHOW OWOJIOTMH: MHUKPOCKONHS, Xpomarorpadus,
anektpodopes, MeEToJ  MeuYeHBIX aroMoB, auddepeHnmanbHoe  HEHTpHU(YrUpOBaHHE,
KyJIbTUBUPOBaHHE KJIETOK. M3yuenue QuxcuposanHwix KIemoK. DNeKTpOHHAas
MuKpockonust. Kougoxanvuaa mukpockonus. Bumanvhoe (npusicusnennoe) uzyuenue kiemox.

JdeMoHcTpanuu

[Moprpertsl: P. T'yk, A. Jleenryk, T. llIBann, M. lnelinen, P. Bupxos, K. M. bap.

Tabauiel 1 cxembl: «CBETOBOI MUKPOCKOI», «DIEKTPOHHBIN MUKpockom», «Mctopus
Pa3BUTHSI METOJIOB MUKPOCKOITUI.

OO06opynoBaHue: CBETOBON MHKPOCKOT, MUKpOIIpenapaTrbl PACTUTEIbHBIX, XKUBOTHBIX H
OaKTEepPHATBHBIX KIIETOK.

IMpakTnueckas padora «l3ydueHue MeTOJOB KJIETOUHOU OHojoruu (xpomatorpadus,
anektpodopes, nuddepennnanbaoe nentpudyruposanue, [TLP)».

Tema 4. XuMuyeckasi OpraHu3anus KJIeTKu

XUMHUYECKUH COCTaB KIETKU. Makpo-, MUKPO- U YIBTPaMHUKPOIIEMEHTHI. Bosa u €€ posib
KaK pacTBOpPHUTENsA, peareHra, y4yacTHe B CTPYKTYPUPOBAaHUU KIETKU, TEIUIOPETYISIUU.
MunepasnbHble BellecTBa KIETKH, UX Onojiorndyeckasi posib. Pojib KaTHOHOB U aHMOHOB B KJIETKE.

Opranuueckue BeniecTna KieTku. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB 0enkoB. CTpyKTypbl OeIKOBOM MoJekynbl. [lepBuuHas CTpykTypa Oenka, MenThIHas
CBs3b. BTOpuuHas, TpeTwdHas, 4deTBepTHYHas CTPYKTypel. JleHartypamus. CBoicTBa OEIKOB.
Knaccudukanus 6enxos. buonornueckue GpyHkmuu 0enkoB. [Ipuoknbi.

YrieBoapl. MOHOCaxapu/Ibl, TUCAXapUJIbl, OJUTOCaXapuibl W Iojucaxapuibl. OOruit
IJIaH CTPOEHUS U (PU3MKO-XMMHUYECKHE CBOMCTBa YriieBoJOB. buoinoruueckue GyHKIIMN
yTJIEBOJIOB.

Jluuaer.  'mapodunabHO-rUapodoOHBIE  cBolicTBa.  Kiaccumdukanuss — JTUMHIOB.
Tpurmuuepuasl, pochonunuabl, BOCKU, cTepousl. buonornyeckue GpyHkiuu nunuaos. Ooume
CBOMCTBa OHMOJOTMYECKMX MeMOpaH — TEeKy4ecTh, CIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIYIPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JIHK n PHK. Ctpoenune HykinenHOBBIX KHca0T. HykneoTnasl.
[Tpunnun kommuiementapHoctu. IIpasuno Yapradda. Crpykrypa JAHK — nBoifHas crnupaib.
Mecronaxoxaenue u o6nonorndeckue pynkuuu JJHK. Buast PHK. @ynkiun PHK B knetke.

Crpoenne Monekynsl AT®. Makposprudeckue cBsizu B MoJiekyine AT®. buosnornueckue
¢ynkuuu  AT®. BoccraHOBIEHHbIE MEPEHOCUMKHM, UX (YHKIUH B  KIeTKe. /pyeue
HYKIe03uompugocgpamoi (HT®). CekBeHUpOBaHHE JHK. Memoow 2eHOMUKLU,
MPAHCKPUNMOMUKU, NPOMEOMUKU.



CrpykTypHass Onojorus: OMOXMMHYECKHE U OMO(PH3MUECKUE HCCIEIOBAHUS COCTaBa M
IPOCTPAHCTBEHHON CTPYKTYpbl Ouomouiekyn. Modenuposanue cmpykmypvl U — @QYHKYUL
buomonexyn u ux komniekcos. KomnvromepHulii Ou3aiin u op2aHuieckuti Cunmes 6UOMONEKY U UX
HenpupoOHbIX AHANO208.

JdeMoHcTpanuu

Hoptpertst: JI. Tlomunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinun, ®. Crnrep,
C. Ilpy3unep.

Jlnarpammel: «Pacnpenenenue XMMUYECKHMX JJEMEHTOB B  HEXHMBOW  IPUPOJE»,
«Pacrnpenenenre XUMUYECKUX JIEMEHTOB B )KMBOM TIPUPOJIEN.

Tabmuiel u cxemsl: «Ilepuonnyeckas Tabaua XMMHUYECKUX AJIEMEHTOBY», «CTpoeHue
MOJIEKYJBl BOJBI», «BemecrBa B cocraBe oOpraHuzMoB», «CTpOeHHE MOJEKyIbl Oenkay,
«CTpyKTyphl O€IKOBOWH MONEKYIbD», «CTpoeHHE MOJIEKYN yrieBoAoB», «CTpOEHHE MOJIEKYI
munuaoBy», «HykienHoBble KUCTOTH, «CTpoeHre MoseKynbl ATO».

O6opynoBaHue: XuMU4ecKast ocyia 1 000py10BaHHeE.

Jla6opaTopHasi padora «O0HapyxeHre OETKOB ¢ TOMOIIbIO KAU€CTBEHHBIX PEAKIIHI.

JlabopaTopHnas padora «/ccnenoBanne HyKIIEMHOBBIX KUCIOT, BBIIEIEHHBIX U3 KIIETOK
PAa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue n yHKUUM KJIETKH

Tumbel KIETOK: dyKapHOTHYECKass W MmpokapuoTudeckas. CTpYKTYpHO-()YHKIMOHATBHBIE
00pazoBaHUs KIETKH.

Ctpoenne mnpokapuoTHYeCKOW KieTku. KietouHas cTeHka OakTepwii H  apxei.
OcoOeHHOCTH CTpOeHUs TeTepoTpoPHON U aBTOTPO(PHON MPOKAPHUOTUYECKUX KIETOK. MecTo U
POJIb IPOKAPHOT B OMOLIEHO3aX.

CtpoeHrie 1 QyHKIIMOHUPOBAHKUE dYKAPHOTUIECKOM KieTkH. [lma3marnueckas MmemOpaHa
(mnasmanemma). CTpykTypa IUIa3MaTH4eckod wmemOpaHbl. TpaHCHOPT BeIIECTB yepes
I1a3MaTHYeCKyl0 MeMOpaHy: mnaccuBHBIM (muddysus, obneruéunas auddysus), aKTUBHBII
(TepBUYHBIA M BTOPHYHBIA aKkTUBHBIA TpaHcropt). [losympoHunaemocts MeMOpanbl. PaboTa
HATpPUIi-KaJIMEeBOro Hacoca. DHAOIUTO3: MUHOIUTO3, (paronuro3. Dk3ouuto3. Kierounas creHka.
CtpykTypa 1 (yHKIUHU KIETOYHOU CTCHKH PACTCHHIA, TPHOOB.

[Muromnasma. Lluro3onbe. Llurockener. J[BmkeHwe nuTomiazmbl. OpraHOWIbI KIETKH.
OnmHOMeMOpaHHbIe OpPraHOMIbl KIETKH: H7oIuazmarndeckas cetb (JI1C), anmapar [ombmky,
JM30COMBI, X CTpoeHHe W (yHKuuH. B3auMOCBsI3b OZHOMEMOpAaHHBIX OPraHOWJIOB KIIETKH.
CtpoeHue TpaHYISpHOTO peTuKyiayMma. Mexanusm Hanpaenenus 6enkoe 6 IIIC. Cunres
pacTBopuMBbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMmOpaH. [magkuii  (arpaHymspHBII)
SHJOIUTa3MaTHYeCKUi peTukyayM. CekperopHas ¢yHKius anmapara [onbmxu. Moodugukayus
benxos 6 annapame I onvoacu. Copmuposka benkos ¢ annapame I 01v0ocu. TpaHCTIOPT BEIIECTB
B KJIeTKe. Bakyonu pactutenbHbIX KieTokK. Knerounstit cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOM/BI KJIETKU: MHTOXOHJPHH, TIUIACTUIBL. [Ipoucxodcienue
mumoxonopuii u niracmud. Cumbuocenes (K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenue u



(bYHKI_[I/II/I MI/ITOXOHI[pI/If/'I n 11J1aCTun. HepBI/I‘-IHBIe, BTOPHUYHBIC HW CJIOXHBIC TIIJIACTU/bI
(OTOCHHTE3UPYIONIUX JYKAPUOT. XJIOPOIUIACTBI, XPOMOIUTACTHI, JICHKOIIACTBHI  BBICIIMX
pacTeHui.

HememOpanusie opranouss! kietku CtpoeHne U (yHKIUN HEMEMOpPAaHHBIX OPTaHOMJIOB
KJIETKH. PuGocomel. IIpomescymounvie  guramenmsi.  MukpoduiaMeHTsl. Akmunogvle
Mukpoghunamenmsi.  MBIIIEUHBIE  KICTKH. AKMUHOBblE — KOMNOHEHMbL  HeMblULEUHbIX
kremox. Mukpotpybouku. Kiierounsiii nuentp. CTpoeHue U JBUKEHHUE KTYTUKOB U PECHHUYEK.
MukpoTpyOouku nutoriasmsl. Lleatprons. berku, accoyuuposannvie ¢ MUKpopuiameHmamu u
Mukpompybouxkamu. Momophule 6enku.

Anpo. O6onouka siapa, XpOMaTHH, KapHoIUIa3Ma, SIPBIIIKU, UX CTPOE€HUE U (YHKIIHH.
SAnepusiii 6enkoBbIil MaTpukc. [IpocTpaHCTBEHHOE pacloOkKEHUE XPOMOCOM B MHTEep(ha3zHOM
aape. Jyxpomamun u 2emepoxpomamun. belKku XpoMmaTuHa — TUCTOHBL [uHamuka s0epHol
0bon0uKu 6 Mumose. Hoepuviii mpancnopm.

Knerounsie  BrmtoueHus. CpaBHUTENbHAs  XapaKTEpUCTUKAa  KIETOK  3YKapHoOT
(pacTuTenbHOM, KUBOTHOM, TPHUOHOIN).

JdeMoHcTpauuu

IMoprpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuupl 1 cxembl: «CTpoeHHE SYKapHUOTHUYECKOW KIETKH», «CTpoeHHe KHUBOTHOM
KIETKW», «CTpOEHHE PACTUTENBHON KIETKW», «CTpOEHUE MUTOXOHIpUNY, «Aapo», «CTpoeHue

MIPOKAPUOTHUECKON KIETKI.

O6opynoBaHue: CBETOBOI MHUKPOCKOI, MHKpPOIpENnaparbl PacTUTEIbHBIX, KMUBOTHBIX
KJIETOK, MUKPOTIpENapaThl 0aKTepHaIbHbBIX KIETOK.

JladopaTopHas pa6ora «/3ydyeHne cTpoeHus KIIETOK Pa3IMYHbIX OPraHU3MOB.
IMpakTnuyeckas pa6ora «/3ydyeHue CBONUCTB KIETOYHON MEMOpaHBD».

J1a60paT0pHaﬂ paﬁoTa ((I/ICCJ'IG,Z[OBaHI/Ie II1asMoJiu3a M ACIIa3MoJin3a B paCTUTCIbHBIX
KIICTKax».

IIpakTHyeckasi padora «/3yueHue IBUKEHUS LIUTOIIA3Mbl B PACTUTENIBHBIX KIETKAX.
Tema 6. O0MeH BelecTB U MpeBpPAalllecHHE SJHEPTUU B KJIETKe

AccuMmIsinMs U AUCCUMWISALUS — JIB€ CTOPOHBI MeTabosim3Ma. Tumbsl oOMeHa BElecTB:
aBTOTPO(HBIN U reTepoTpOHBIN. YyacTue KHCI0poa B OOMEHHBIX MPOLECCax. JHEPreTUYecKoe
oOecnieuenue kietku: npespamienne AT® B oOMeHHbIX npolieccax. PepMEeHTaTUBHBIN XapaKkTep
peakuuii kieToyHoro Merabonusma. GepMeHThl, UX CTPOEHUE, CBOMCTBA U MEXaHU3M JEHCTBUSL.
KogepmenTsl. OTanuusi GepMEeHTOB OT HEOPTaHMUYECKMX KaTalln3aTopoB. belku-akTUBAaTOPHI U
O€NKU-UHTMOUTOPBl. 3aBUCUMOCTh CKOPOCTH (EPMEHTATUBHBIX pEaKIMi OT PazIUYHBIX
(baxTOpoB.

[lepBUuHBbIN CHHTE3 OpPraHMYECKUX BEIIECTB B KieTke. POTOCUHTE3. AHOKCUCEHHbIU U
oxcucennvlll  pomocunmes y  6axmepuil. Ceemocobuparowue nueMeHmovl U  NUSMEHMbl
peaxyuonHoz2o yenmpa. Ponb xmoporuiactoB B mpoiiecce potocunteza. CBeToBas U TEMHOBAS



¢dazel. @omoovixanue, Cs, Cs u CAM-munvr ¢pomocunmesa. TIpoayKTUBHOCTH (HOTOCHHTE3A.
Brnusinue pa3nuuHbIX (akTOpoB HA CKOPOCTh POTOCHHTE3a. 3HAUCHNUE POTOCHHTE3A.

Xemocunte3.  Pa3zHooOpasue  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTPU(PHIUPYIOIINE
OakTepuH, Keae300aKTepun, CepoOaKTEepUH, BOJOPOAHBIE OaKTepun. 3HAUCHNE XEMOCHHTE3A.

AnaspoOHble opranu3mbl. Buner 6posxenus. [IpoayKTsl OpoKeHHs U MX HCIIOJb30BaHHE
YeJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThI OMOTEXHOJOTHH W BO30yIUTEIH
0o0JIE3HEN.

AdpOOHBIC OpPraHM3Mbl. DTallbl JYHEPreTHYECKOro oOMeHa. [1oJroTOBUTENBHBIN ATarl.
['mukonu3 — 6ecKUCIOPOHOE PACHIEIUIEHNE TIIIOKO3bI.

Buosornyeckoe OKuCIIEHUE, WM KJIETOYHOE JbIXaHue. Pob MUTOXOHAPHIA B TpOIeccax
OMOJIOTUYIECKOTO OKHCIICHHSL. [{uknnyeckue peaKmuu. OxucnuTensHoe
dbochopumupoBanue. Iuepeus membpannozo epaouenma npomonos. Cunmesz ATD: paboma
npomonnou  AT®-cunmaszwel. [lpenmyiiectBa a’dpoOHOrO myTd OOMEHa BEIIECTB TEpes
aHa’poOHBIM. DPHEKTUBHOCTH SHEPIETUUECKOTO OOMEHa.

JdeMoHcTpauuu

IMoprpetsr: [Ix. [Ipuctinu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. DHrensrapar,
IT. Mutuemn, I'. A. 3aBap3uH.

Tabmuipl u cxembl: «POTOCHHTE3», «DHEpreTudeckuii oomen», «bumocuHTe3 Oemkay,
«Ctpoenue pepMeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOI MUKPOCKOII, 000pYAOBaHKE 715l TPUTOTOBICHUS IOCTOSHHBIX U
BPEMEHHBIX MUKPOIPETapaToB.

JlabopaTopHasi padora «l/3yueHue KaTanmuTHUYECKOW aKTUBHOCTU (epMEeHTOB (Ha
MpUMepe aMUIa3bl WK KaTajaa3bl)y.

JlabopaTopuasi pa6ora «/3yueHue (EepMEHTATUBHOTO paCUICIUIEHUS TMEePOKCUAA
BOJIOPO/JIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX).

Jla6opaTopHasi padora «CpaBHEHHE MPOIECCOB (DOTOCHHTE3a U XEMOCHHTE3a».

Jla6opaTopHasi padora «CpaBHEHUE IPOIIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HaciiencrBennasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuun matpuyHoro cuHresa. [IpyHIMI KOMIIJIEMEHTAPHOCTHU B PEAKLUSAX MAaTPUYHOIO
cuHTe3a. Peanmmsamus HacnencTBeHHOW wHQopmammu. ['eHeTHuecKuid KoJ, €ro CBOMWCTBA.
Tpanckpunuusa — matpuusbiii cunTe3 PHK. [IpuHIune TpaHCKpUNIMU: KOMILJIEMEHTAPHOCTD,
aHTUNAPAJUIEIBHOCTh, aCUMMETpUUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii

xknemxke. Hexooupyrowue PHK.

Tpancnsanus u e€ sransl. Yuactue TpancnoptHeix PHK B GnocunTtese Oenka. YcnoBus
o6uocunresa 6enka. Koguposanue amuHokucaoT. Posis pubocom B OnocuHTe3e Oemnka.



Cospemennvie npeocmasnenus 0 cmpoenuu 2enog. OpraHusanus reHoMa y IpoKapHoT U
9yKapuoT. Perymsiuus akTMBHOCTM TIeHOB Yy InpokapuoT. ['mnore3a omnepona (®P. XKakoO,
XK. MaHo). Monekynapuvie mexanusmvl dKcnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6
pezynayuu pabomel 2eno6. Perynsius 0OMEHHBIX IIPOILeccoB B KiIeTke. KieTtounslii romeocras.

Bupychl — Hexiterounbie (pOpMBI JKU3HH U 00JUTaTHBIC MTapa3uThl. CTPOSHHE MPOCTHIX U
CIIOXKHBIX BHPYCOB, PETPOBHPYCOB, Oakrtepuodaro. JKusnennvii yuxn J[HK-cooepacawux
supycos, PHK-cooeporcawux eupycos, baxmepuogacos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

Bupycupie 3aboneBaHusi 4enoBeKa, JKUBOTHBIX, pacrenwit. CIINIA, COVID-19,
COLMABHBIE M METUIIMHCKUE TIPOOIEMBI.

Buoungopmamuxa: unmeepayus u ananuz borvuiux maccugos («bigdata») cmpykmyprvix
buonocuneckux oannvix. Hanomexnonoeuu 6 buonozuu u meouyune. Ilpoepammupyemoie pynxyuu
benxos. Cnocobvl 00cmasKu 1eKapcms.

JdeMoHcTpanuun

IMoptpetsl: H. K. Konsros, [. . IBaHOBCKUIA.

Tabmumbl ~ u  cxembl: «buocunTes  Oenkay, «l'eHeTmdeckuit komy», «Bupyce»,
«bakrepuodarmy.

IpakTHyeckasi padora «Co3gaHue MOJIEIN BUPYCa».
Tema 8. JKu3zHeHHBIN HUKJ KJIETKH

Knerounsrii muki, ero mepwonasl u perymsmus. Muatepdaza m muto3. OcoGeHHOCTH
mporeccoB, npoTekaronux B uHTepdase. Iloaroroska knetku k genenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHIT), CUHTETUYECKHH M MOCTCHHTETHYECKUN (IMIPEMUTOTHUECKUN) MEPUOIbI
nHTEep(Da3HI.

Marpuunbiii  cunte3 JHK — penukanusa.  [lpunmuner  perumkauuu — JIHK:
KOMIUIEMEHTAPHOCTh,  INOJIYyKOHCEPBAaTUBHBIM  CUHTE3, AaHTUNAPAJUICNIbBHOCTh. MexaHusm
perukaunu JIHK. Xpomocomsl. Ctpoenne xpoMocom. Tenomepsl v TernoMepasa. XpoMOCOMHBIHI
Ha0Op KJIETKH — KapuOTHIL. J(MIJIOMIHBIA M TarIOMAHBIN Habopsl XpoMocoM. ["'omMonoruyHbie
xpoMocoMmbl. [10710BbIE XPOMOCOMBI.

HGHGHI/IG KIICTKU — MMTO3. CTa,Z[I/II/I MHUTO3a U IPOUCXOIAIIUEC B HHUX IIPOLICCCHI. Turmsr
MHTO34a. KapI/IOKI/IHC3 U LIMTOKMHE3. bruojoruueckoe 3HaUYeHUE MUTO3A.

PGFYHHHI/IH MHUTOTHYCCKOI'O IHMKJIa KIICTKH. HporpaMMpreMaﬂ KJIIETOYHasi THOENb —
aIloOIITO3.

Knerounoe s171po, XpoMOCOMBI, (DyHKIIMOHANIbHAsI TeHOMUKA. Mexanusmbl nponugepayuu,
ouppepenyuposru, cmapenus u eubenu kiemox. «Lugposasn knemxa» — 6uoungopmamuyeckue

Mooenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu



Tabmuiel U cxembl: «KU3HEHHBIN HHUKI KIETKW», «MHTO03», «CTPOCHHE XPOMOCOMY,
«Peruukanus JTHK».

OO6opynoBaHue: CBETOBOI MUKPOCKOT, MHUKpompenapaTsl: «MHTO3 B KJIETKax KOpEIIKa
JTyKa».

JlabopaTopHas padora «/3ydeHre XxpOMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax».

JlabopaTopuasi padora «HabmoneHne MUTO3a B KJIETKaX KOHUMKA KOpPEILIKa JyKa (Ha
rOTOBBIX MUKpOIIpenapaTax)».

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3mMoB. OJHOKJIETOUHBIE, KOJOHHUAJBHEIE,
MHOTOKJICTOYHBIC OPIraHU3MBI.

Oco0eHHOCTH CTPOEHHUS U JKU3HEEATEIbHOCTH OIHOKIETOYHBIX OpraHu3MoB. bakrepun,
apxeu, 0JIHOKJIETOYHbIE I'PUOBI, OJJTHOKJIETOUHBIE BOJIOPOCIH, Apyrue npoTucthl. KoloHnanbHble
OpraHU3MBI.

B3anMocBs3b yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHsl U CUCTEMBI OPTaHOB.
Opranusm kak equHoe nenoe. I'omeocras.

Txkanu pacrenmid. Tumbl pacTUTENBHBIX TKaHEW: 0Opa3oBaTellbHAs, TOKPOBHAs,
MPOBOJIAINIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTPOEHHUs, (PYHKIUN U PacloOKeHHUs
TKaHEW B OpraHax pacTeHHH.

Tkanu IKMBOTHBIX W  4YeloBeKa. THMBl JKMBOTHBIX TKaHEW: AOUTETUAIbHAs,
COEIMHUTENIbHASA, MbllleyHasi, HepBHas. OCOOEHHOCTH CTpOeHMs, (PYHKIMI U pacroyIoKeHUS
TKaHeW B opraHax >KMBOTHBIX U YeJIOBEKa.

OpFaHBI. Bererarusnsie n IreHCpPaTUBHBIC OPraHbl paCTeHHfI. OpFaHBI 1 CUCTCMBI OPraHOB
JKMBOTHBIX U YCJIOBCKA. (DYHKI_[I/II/I OpradHoB U CUCTEM OpIraHOB.

Onopa Tena opranuamoB. Kapkac pacrenuid. CkeneTbl  OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX dKUBOTHBIX. HapyXHbIil 1 BHyTpeHHUI ckeneT. CTpoeHUe U TUIbl COSTUHEHUS
KOCTEMN.

[[BI/I)KSHI/IC OpraHnu3smMoB. I[BI/I)KGHI/IG OJHOKJICTOYHBIX OpPraHU3MOB: aMé6OI/I,I[HOC,
KTYTUKOBOC, PCCHUYHOC. I[BI/I)KGHI/Ie MHOTI'OKJICTOYHBIX paCTeHHﬁI TPOIIU3Mbl M HACTHH.
Z[BI/I)KCHI/IG MHOTI'OKJICTOYHBIX ) XMBOTHBIX M YCJIOBCKA: MbIIIICYHAsA CUCTCMA. Peq}HeKC. CkeseTHbIC
MBIIINBI U UX pa60Ta.

ITuranue OpraHu3MoOB. [Tornomexnue BOJBbI, YIICKUCIIOIO I'a3a U MUHCPAJIbHBIX BCIICCTB
PaCTCHUSAMU. IIutanue >KUBOTHBIX. BHYTpI/IHOJ'IOCTHOG U BHYTPHUKIICTOYHOC IMHUIIICBAPCHUC.
IIutanne MO3BOHOYHBIX >KMBOTHBIX. OT,[[eJ'ILI MUIICBAPUTCIBHOI'O TpPAKTa. HI/IH_IeBapI/ITeJ'IBHBIe
KCIIC3hbI. HI/IIJ_ICBapI/ITeJIBHaH cuCTeMa 4€JIOBCKaA.

Jprxanue opranu3MoB. Jlpixanue pacteHuid. J{pixanue »uBoTHBIX. Auddy3us razos yepes
MOBEPXHOCTh KieTkH. KoxkHoe apixanue. JlpixatenbHas moBepxHOcTh. XKabepHoe U nérouHoe
IbIXxaHue. JIpIxaHMEe TO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCIOKHEHUE



CTPOCHUA JIETKUX TIO3BOHOYHBIX KMBOTHBIX. I[LIX&TCHBH&H cucTeMa dejloBeka. MexaHu3M
BCHTUJISIIINHN JIETKUX Yy OTun U MJICKOIIUTArOII M X. PGFYHHHI/IH JAbIXaHUWS. I[blxaTeJIbele 00BEMBI.

Tpa"cnopr BemIECTB y OPraHu3MOB. TpaHCHIOPTHBIE CHCTEMBI pacTeHuMid. TpaHcmopt
BEILECTB y )KUBOTHBIX. KpoBeHOCHAs cuctema u e€ opransl. KpoBeHOCHas cucTeMa I03BOHOYHBIX
KUBOTHBIX M uenoBeka. Cep/ie, KpOBEHOCHbIE cOCyAbl U KpoBb. Kpyru KpoBooOpalueHus.
DOBOJIIOLMOHHBIE YCJIOKHEHUS CTPOEHMSI KPOBEHOCHOM CHUCTEMBI I[O3BOHOYHBIX >KMBOTHBIX.
Pabora cepaiia u e€ perymsius.

Beinenenne y opranuzmoB. Belnenenue y pacreHuid. BelneneHue 'y JKHBOTHBIX.
CoxkpaturenbHble Bakyosnu. Opranbl BblieneHus. OUibTpanus, CeKpenus 1 00paTHOE BCacblBaHUE
KaK MEXaHHU3Mbl paboThl OpraHoB BbiAeneHUs. CBs3b MOJIOCTH Tejla € KPOBEHOCHOM U
BBIJICNIUTEIIBHON cHCTeMaMu. BpljeneHne y MO3BOHOYHBIX JKMBOTHBIX M 4yenoBeka. [louku.
Crpoenue u pyHKUHOHUpOBaHKE HePpoHa. OOpa3oBaHNE MOYH Y YEJIOBEKA.

3amura y OpraHu3MoB. 3aliuTa y OJHOKJIETOYHBIX opraHu3mMoB. Cropbl OakTepuil u
LUCTHI MPOCTENIINX. 3aIuTa y MHOTOKIETOUHbIX pacTeHuil. Kyrukyna. Cpeacrsa naccuBHOM u
XUMHUYECKOU 3aIUTEI. DUTOHIIUEL.

3amnTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [[OKpOBBI M MX TPOU3BOAHBIE. 3alIUTa OPraHU3Ma
ot OonesHeil. MmmyHHas cucrema denoBeka. KileTOUHBII W TyMOpagbHBIE UMMYHUTET.
Bpoxnéuuplii u  npuoOpeTé€HHbI  cnenuduyeckuidi  UMMyHUTET. Teopuss KJIOHaJIbHO-
cenexktuBHOro mmmyHurera (I1. Dpmux, @. M. Bepuer, C. Tonerara). BocnanurenbHbie OTBETHI
opranu3MoB. PoJib Bpo)KkIEHHOTO MMMYHUTETA B Pa3BUTUH CUCTEMHBIX 3a00JI€BaHU.

Paznpaxkxumocts W perymsuusi y OpraHu3sMoB. Pa3apakuMocThb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PaznpaxxumocTs U perynsiuus y pacteHuid. PocToBbIe BeliecTBa M UX
3HauYEHUE.

HepBHnas cucrema u pednexropHas perynsauus y >KMBOTHbIX. HepBHas cucrema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOCHUS HEPBHOM CHUCTEMBbI Y >KHUBOTHBIX. OTHEINBI
TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduekc u pedumexkropHas ayra. besycnoBHbie u
YCIIOBHBIE pe(IeKCHI.

['ymopanibHasi peryisinus U SHIOKPUHHAST CUCTEMa KUBOTHBIX M 4ejoBeka. JKenesbl
SHJIOKPUHHOW CHCTEMbl M WX TOPMOHBL. JleiicTBMe TOpMOHOB. B3anMOCBSI3b HEPBHOU U
SHIOKPUHHOM cucteM. [ unoranaMo-runodusapHas cucteMa.

JdeMoHcTpanun
Iloptper: U. 11. T1aBnos.

TaOmuuel u_cxembl: «OJHOKIETOYHbIE BOJOPOCIN», «MHOTOKIETOYHBIE BOJOPOCINY,
«bakrepun», «lIpocreiimme», «Opranbl LBETKOBBIX pacTeHuil», «CHCTEeMbl OpraHoB
MO3BOHOYHBIX KMBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKoMbIx», «TKaHU pacTeHHiD»,
«KopueBble cuctembl», «Crtpoenue ctelOns», «CTpoeHHME JHMCTOBOM IIACTUHKWY», «TKaHU
KHUBOTHBIX», «Ckener uenoBeka», «llumeBapurenbHas cuctema», «KpoBeHOCHas cuctemay,
«pixatenpHas  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHass cuUCTEMay,
«BpiienurensbHas cucteMa», «HIOKpPUHHAs cucTeMa», «CTpoeHue MbIpD, «MMMyHUTETY,
«KumeynononoctHele», «CxeMa NMUTaHUS pacTeHU», «KpOBEHOCHBIE CHCTEMBI NT03BOHOUYHBIX
KHUBOTHBIX», «CTpoeHue ruipb», «CTpoeHHe MIaHapun», «BHyTpeHHee CTpOEHHE J105KJIEBOTO
yepBsi», «HepBHas cucrema peid», «HepBHas cucrema nsarymkny», «HepBHas cucrema




npecMbIKaomuxcsa», «HepBHag cucrema nruny, «HepBHas cucTeMa MIIEKOIUTAIOMIKUX,
«HepBHas cucrema uenoBekay, «Pediexcy.

OO6opynoBaHue: CBETOBOI MUKPOCKOT, MUKpPOTIpEnapaTbl OJHOKIETOUYHBIX OPraHU3MOB,
MUKpOIpEnapaTbl TKaHEW, PaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UIJIOKOXKHX, JKUBbIE
9K3EMILISAPbl KOMHATHBIX PACTEHUM, repObapiu pacTEeHUN pa3HbIX OT/ENIOB, BIAXKHbIE IIPErapaThl
KUBOTHBIX, CKEJIEThI N0O3BOHOYHBIX, KOJJIEKIIUN OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKA,
000pyI0BaHUE IS IEMOHCTPAIH IOYBEHHOTO U BO3YIIIHOTO MUTAHUS PACTEHUH, pacIeIUICHUS
Kpaxmasia 1 OelKOB MoJ aeiicTBueM (hepMEeHTOB, 000PYAOBaHUE ISl IEMOHCTPAIIUH OIBITOB IO
U3MEPEHUIO0 KU3HEHHOM EMKOCTH JETKUX, MEXaHU3Ma JIbIXaTeJIbHbIX [BUKEHUM, MOJenu
rOJIOBHOT'O MO3ra Pa3jNyHbIX )KMBOTHBIX.

JladopaTopHas pa6ora «/3ydyeHne TKaHEN PACTEHUI».
JladopaTopHas padora «/3ydyeHne TKaHEN KUBOTHBIX).
JladopaTopHas pa6ora «/3ydyeHne OpraHoB IBETKOBOTO PACTEHU».
Tema 10. Pa3MHOkKeHHe U pa3BUTHE OPTAaHU3MOB

DopMBbI pa3MHOKEHHSI OPraHU3MOB: Oecrosioe (BKIIF0Yasi BET€TaTUBHOE) M MOJIOBOE. Bupl
0ecroJIoro pa3MHOKEHUS: TIOYKOBAHNE, CIOPYIIAINS, (hparMeHTaIHs, KJIOHHPOBAHNE.

[TosmoBoe pa3zmuoxkeHue. IlonoBeie kieTkW, wuiaum ramerbl. Meio3. Craguu wmehosa.
[ToBenenue xpomocom B Mmeio3se. Kpoccunrosep. buosnornueckuii cMbICa Mel03a U MOJOBOTO
npouecca. Meito3 U ero MecTo B d)KU3HEHHOM IIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  pa3BuTtHe. [ameToreHes y KUBOTHBIX. [loJoBbIe  JKene3bl.
OO6pazoBaHue W pa3BUTHE MOJIOBHIX KiIeToK. CrepmaroreHe3 u ooreHe3. CTpoeHHUE IOJIOBBIX
KIIETOK.

OmnogoTBOpeHHe U SMOPUOHAIBHOE Pa3BUTUE KUBOTHBIX. CIOCOOBI OIIOIOTBOPEHHUS:
HapyxHoe, BHyTpeHHee. [laprenorenes.

WNupuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HAyKa O Pa3BUTHU
opranu3mMoB. Mopghoeenesz — 0o0Ona uz enasnvix npodiem samopuonocuu. Konyenyus mopgoeenos u
Mmooenu mopgoeenesa. Ctaguu SMOpHUOTeHE3a KUBOTHBIX (Ha MpUMepe JATYIIKH). [poGienue.
Tunbr apoGnenus. [Jemepmunuposannoe u HedepmuHuposannoe Opobnenue. bracmyna, munwvi
onacmyn. OcoOEHHOCTU IPOOJICHUS MIICKOTHUTAIONMIMX. 3apOJIbIIEBbIe JTUCTKU (TacTpysus).
3akiiaka OpraHoB U TKaHeW W3 3apOoJbIIIEBBIX JHUCTKOB. B3aumMHOe BiMsHUE YacTeid
Pa3BHUBAIOIIETOCS 3apoibliiia (AMOpUOHANIbHAS MHAYKIIHS ). 3aKI1aJKa IJ1aHa CTPOEHUS 3KUBOTHOTO
KaK pe3ylbTaT UepapXuyecKuX B3aUMOJICHCTBUI reHOB. BrnusHue Ha S MOpHOHANILHOE Pa3BUTHE
pa3nuYHbIX (PAaKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButHe XUBOTHBIX. I[locTamOpuonaneHbld mepuon. Ilpsmoe u HempsiMoe
pa3ButHe. PasButHe c Meramop(o30M y O€CIO3BOHOYHBIX M TO3BOHOYHBIX JKUBOTHBIX.
buonoruyeckoe 3HaueHUE MPSAMOTO U HEMPSIMOIO Pa3BUTHUS, UX PACIPOCTPAHEHHE B IIPUPOJIE.
Tumbr pocta XKHUBOTHBIX. DakTOphl pPErymsalUM pPOCTa SKUBOTHBIX M denoBeka. Cranuu
MOCTAMOPHOHAJIBHOTO Pa3BUTHUA y KUBOTHBIX M 4eloBeka. lleprosl OHTOreHe3a yeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTMUECKUE MTPOLIECCHI.



Pasmuoxxenne u pasputue pactenuid. ['amerodut u cnopoput. Melo3 B KU3HEHHOM
nukie pacrenuid. OOpa3oBaHWe Crop B Ipolecce Meio3a. ['ameroreHes y pacTeHUM.
OmnonoTBOpEHHE M pa3BUTUE PACTUTENBHBIX OpPraHu3MoB. JIBOWHOE OIUIOJOTBOPEHUE Y
IIBETKOBBIX pacTeHuit. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl PETyJIsIUU OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JdeMoHcTpanuu

Hoptpetst: C. I'. HaBamun, X. [lneman.

Tabnuibl U cxembl: «BererarnBHoe pazMHOkeHHE», « TUIBI OECTIONOTO PA3MHOKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHAIb», «Pa3MHOKEeHHE H3BIVIEHBI», «Pa3MHOXKEHHE THIPBI»,
«Meito3», «Xpomocombly, «['ametorenes», «CTpoeHHME SUIEKIETKH | CIIEPMATO30UIaY,
«OCHOBHBIE CTaJU OHTOTeHEe3ay, «[IpsiMoe u Henpsimoe pa3BuTHey, «Pa3BrUTHE MaliCKOTO JKyKa»,
«Pa3Butne capaHum», «Pa3zBuTue IArymkm», «J[BoiiHOE OIJIOJOTBOPEHHE Yy IBETKOBBIX
pactenuit»y, «CTpoeHHE CeMSH OJHOJIOJIbHBIX M JABYIOJBHBIX pacTeHU», «KW3HEHHBIN ITUKI
MOPCKOM KammycTbl», <« KU3HEHHBIN UK MXa», <« KU3HEHHBI UK MATOPOTHUKAY, « KW3HEHHBIN
LIMKJT COCHBI».

O6opynoBaHue: CBETOBOI MUKPOCKOII, MUKPOIIPENapaThl AHIIEKJIETOK U CIEPMATO30U 0B,
Mozenb «L{uKIT pa3BUTHS JIATYIIKN.

JladbopaTopHasi pa6ora «/3ydeHne CTpOEHUsT TIOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOTpernaparax».

IIpakTHyeckasi padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOJBIINIEN MO3BOHOYHBIX
KUBOTHBIX).

JladopaTopHas pa6ora «CTpoeHHE OPIraHOB PA3MHOXEHUS BBICIIUX PACTCHUI».

Tema 11. 'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

Hcropust craHOBiIEeHWsS | pPa3BUTHs TEHETHKM Kak Hayku. PabGoter I'. Menmens,
I'. ne ®puza, T. Moprana. Posb oTedecTBEHHBIX YUEHBIX B pa3BUTUHM TeHEeTHKH. PaboTer H.
K. KossuioBa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenxko, FO. A. ®ununuenko, H.
B. Tumodeera-Pecosckoro.

OCHOBHBIE T'€HETUYECKUE TIOHATHS U CUMBOJIBL. [ OMOJIOTMUHBIE XPOMOCOMBI, aJIJICIbHbIC
T€Hbl, AJIbTEPHATUBHbIC IPU3HAKU, JAOMHUHAHTHBIA W PELUECCUBHBIA MPU3HAK, TOMO3UIOTA,
reTepo3UroTa, 4HucTas JMHUSA, THOPUAbI, TeHOTHUMN, (eHoTurl. OCHOBHBIE METOJbl T€HETHKHU:
TUOPUA0TIOTMUECKUM, ITUTOIOTHIECKH, MOJIEKYISPHO-T€HETUYECKHIA.

JdeMoncTpanuu

Hoptperst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U. BaBunos, A.
H. benozepckuit, I'. I. Kapneuenko, FO. A. ®unumuenko, H. B. Tumodees-PecoBckuii.

TaOmuIbl U CXEMBL: «MeTo b1 TCHCTUKHN, «Cxembl CKpCHIUBAaHU.

JlaGopaTopuas padora «/lpo3oduia kak 00bEKT reHeTUYECKUX UCCIIEJOBAHUI.



Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKOH €IMHOOOpa3us
ruOpuoB nepBoro nokojenus. [IpaBuino momuHMpoBanus. Bropoii 3akoH Menzaens — 3aKoH
pacuienyieHust Ipu3HakoB. LluTonoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpeuiuBanus. [ umoresa
YUCTOTHI T'aMeET.

AHanu3upyromiee  ckpemuBaHue.  [IpoMeXyTO4YHBIA  XapakTep  HacJeJIOBaHUS.
Pacmiennenre npu3sHakoB MPU HEMOJIHOM JOMUHHUPOBAHUU.

JurubpunHoe ckpemuBanue. Tpernid 3akoH MeHaenss — 3aKOH HE3aBHCHMOTO
HacJeJ0OBaHUs NpU3HaKoB. L{luTomornyeckre 0CHOBBI JUTMOPUHOTO CKPEIIUBAHUS.

CuermienHoe HaclienoBanue npusHakoB. Pabotsl T. Moprana. CuernyieHHoe Hacae0BaHNe
TCHOB, HAPYIIICHUE CIETUICHUS MEX/Ty reHaMu. XpOMOCOMHAs TEOPHSI HACICICTBEHHOCTH.

I'enetnka nona. XpoMOCOMHBIM MEXaHU3M OIIpENEIeHUs Iojia. AyTOCOMBI U IOJIOBBIE
XpoMOcOMBl. ['OMOrameTHblii M reTeporaMeTHbI MOJ. ['eHeTudeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanne npu3HaKoB, CHEIVIEHHBIX C TIOJIOM.

l'enotun kak menoctHas cucreMa. llnedoTponusi — MHOXKECTBEHHOE JEWCTBHE T€HA.
MHOKECTBEHHBIN ayuienu3M. B3anMoneincTBue HeauleNbHbIX T€HOB. KoMITIIEeMEHTapHOCTD.
Onucras. [Tosmmepus.

['eneTndecknii KOHTpPOJIb pa3BUTHUS PACTECHMI, >KMBOTHBIX W YEJIOBEKA, a TaKXKe
(bU3MOJIOrMYECKUX MPOIIECCOB, MOBEACHUS U KOTHUTUBHBIX QYHKIMH. ['eHeTHuecKkne MexaHu3Mbl
CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3UH — Mapa3suT» U «XO35IMH — MUKPOOHOMY.
['eneTnyeckue acnekThl KOHTPOJISI M M3MEHEHUs HACJIEICTBEHHON MH(pOpMaluu B MOKOJIEHHSIX
KJIETOK ¥ OPTaHU3MOB.

JdemoHcTpauuu

Ioprpetsl: I'. Menpaens, T. Mopras.

Tabmunpl u cxemsl: «IlepBbiii 1 BTOpOii 3ak0oHBI MeHnens», « Tpetuit 3akoH MeHaens»,
«AHanu3upymwllee ckpeupanue», «Henonnoe nomuanpoBanuey», «CUerieHHOE Hacaeq0BaHue

MIPU3HAKOB y Ipo30duib», «I'eHeTuka nonay, «Kapuorumn yenosekay, «Kapuotun Apo30Quiib,
«KapuoTtun ntuuel», «MHOKECTBEHHBIH ayuiean3m», «B3aumoaericTBre reHOBY.

OO6opynoBaHue: MOJIENb Ul JEMOHCTPALMH 3aKOHOB €IMHO00pa3usi THOpUA0B MEPBOTO
MIOKOJICHUS W pacUIeIUICHHUs] NMPU3HAKOB, MOJENb U JIEMOHCTPALMU 3aKOHA HE3aBHCHUMOIO
HACJIEIOBaHUs MIPU3HAKOB, MOJIENb Ul IEMOHCTPALlMU CLEIUIEHHOTO HACJIEeI0BAaHUs IIPU3HAKOB,
CBETOBOM MUKPOCKOT, MUKponpenapaT: «/po3oduiay.

IMpakTuyeckasi padora «/3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEUIMBAHUS Y
JIPO30UITBD).

IMpakTuyeckass padora «/3yuyeHne pe3ynbTaToB JUTHOPHIHOTO CKpPEIIMBAHHSA Y
JPO30(QUITBI».



Tema 13. 3akoHOMepHOCTH H3MEHYMBOCTH

B3aumopelicTBie reHoTHNa W cpeabl mpu ¢GopMupoBaHuu (enoturna. V3MeHUYHBOCTH
npu3HakoB. KauecTBeHHBbIE M KOJMYECTBEHHBIE  IIPU3HAKUM. BuHIbl  M3MEHYUBOCTHU:
HEHACJICACTBEHHAs U HACJICACTBECHHA.

MoudukannoHHas U3MEHUYUBOCTh. Poib cpenbl B GOpMHPOBaHUN MOIU(PUKAITMOHHON
n3MeHunBoctd. Hopma peaknuum npusHaka. BapuannoHHbI psiag M BapuallMOHHAs KpuBas
(B. Horanncen). CpoiicTBa MOU(UKAMOHHON U3MEHYUBOCTH.

T'enotunnueckass n3MeHUYMBOCTH. CBOWCTBA TEHOTHIIUYECKOW W3MEHYWBOCTHA. BUIbI
TEHOTHUITUYECKON M3MEHUYHNBOCTU: KOMOMHATHBHASI, MyTaIl[AOHHASI.

KombOunatuBHas ©3MEHYMBOCTh. Mei03 U MOJOBOM MPOIECC — OCHOBA KOMOWHATHBHOM
W3MEHYUBOCTH. POJb KOMOMHATUBHON M3MEHYMBOCTU B CO3/IJAHUU F€HETUYECKOTO Pa3HOOOpa3us
B [Ipejieiax OJIHOTO BUA.

MyranyoHHass W3MEHUYMBOCTb. BHIbpl MyTanMii: T€HHBIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHBIE W WHAYLUPOBAHHBIE MYTalMH. SAepHbIE W LUTOILIA3MaTHYECKHE MYTalWU.
Comarnueckne W MoJoOBble MyTauuu. [IpuduvHBI BO3HUKHOBEHMsI MyTauuid. MyTareHbl U UX
BIINSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAILMOHHOTO MIpOLecca. 3aKOH TOMOJIOTHYECKHUX
psgoB B HacienctBeHHoW wusMenHunBoctd (H.M. BaBunos). BhesnepHas W3MEHUMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, POJIb dNUCEHEMUUYECKUX qbakmopoe 6 HACIe008aHUU U
usmerndusocmu qbeﬂomunuqecmtx NPU3HAKOEB Y OPcAHU3IMOE.

JdemoHcTpauuu
[optpertsl: I'. ne ®pus, B. Morauncen, H. 1. BaBumos.
Tabmuupl ¥ cxeMbl: «Bugsl u3MeHUMBOCTHY, «MoaudukarmoHHas HW3MEHUYUBOCTHY,

«KomOnHaTUBHASI ©I3MEHYUBOCTHY, «Meiio3y, «OmionoTBopenney, «I eHeTuaeckue 3a001eBaHus
yesrnoBekay, «Buabl myramuiny.

O6opynoBaHue: )KUBbIE U TepOapHBIE AK3EMIUISPbl KOMHATHBIX PACTEHHH, PHUCYHKH
(dboTorpacdun) )KMBOTHBIX C Pa3IMUHBIMU BUJAMU U3MCHUYUBOCTH.

JlabopaTopnasi  pa6ora «VccienqoBanue — 3aKOHOMEPHOCTEH  MOAM(PUKAIIMOHHOM
n3MeHunBoCTH. [locTpoeHne BaprallMOHHOTO psifia U BapHAIMOHHON KPUBOI».

IpakTuueckas padora «Myranuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIpENapaTax)y.
Tema 14. I'eHeTHKA YeJiOBeKa

KapI/IOTI/IH YCJIOBCKaA. MC)K,HYHaPOI[Haﬂ nporpamMma HcCCJICIOBaHHA TCHOMA 4YCJIOBCKA.
MeTtoapl HU3YUCHUS T'CHCTHKU YCIIOBCKA: reHeaHOqueCKHﬁ, 6HH3HCHOBBIﬁ, HHTOFGHCTH‘ICCKHﬁ,
HOHyJ'ISII_[I/IOHHO-CTaTI/ICTI/I‘-ICCKI/II\/’I, MOJICKYJIAPpHO-T €HETUYCCKUIA. COBpeMeHHOC OMPCACIICHUC
reHOoTHUIIa: IMOJIHOTCHOMHOC CCKBCHUPOBAHUEC, TCHOTUIIMPOBAHUEC, B TOM YHCJIC C IOMOLIbBIO HHP-
a”anu3a. HaciaencTtBeHHBIe 3a00JIeBaHus YelloBeKa. | eHHbIC U XpOMOCOMHBIC 00JIe3HH YeI0BEKa.
bonesnu c¢ HaciaencTBEeHHOM mpeaApacIoJIOKCHHOCTBIO. 3HaucHUE MEIUIIMHCKOM T'€HETUKH B
ONpeaAOTBpAIICHUN MW JICHCHUU TCHCTUYCCKHUX 3a00JIeBaHUI dYeJIOBEKa. MeauKo-reHeTHYeCKOoe



KOHCYNbTHpOoBaHue. CTBOJIOBBIC KIETKU. [IOHATHE «T€HETHYECKOTO Ipy3a». DTUUECKUE aCIEKThI
WCCIIEIOBAaHUH B 00JIACTH PEIAKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

I'enetnueckue (hakTOphl MOBBIIIEHHONW YyBCTBUTEILHOCTH YEJIOBEKA K (PU3UYECKOMY H
XMMUYECKOMY 3arps3HEHUIO OKpYXKAaWIIEeH cpeabl. l'eHerndeckas MNpeapacrosioKeHHOCTh
YEJIOBEKA K ITaTOJIOTUSM.

JdeMoHcTpanuu

Tabmuuer u cxemsl: «Kapuotun uenoBekay, «MeToAbl U3ydeHHs] TEHETUKH YeJIOBEKay,
«["eneTnueckue 3a00JI€BaHUS YEITOBEKAY.

IpakTuyeckas padora «CocraBieHne U aHATU3 POJAOCIOBHOW.
Tema 15. Cestekniusi opraHu3sMoB

JlomecTukanust M ceyeKuMs. 3apoKIEHHE CeNeKIMU M JoMecTuKanuu. Yuenue H.
W. BaBunoBa o LleHTpax NpOUCXOXKAEHUS M MHOrooOpas3usi KyJbTypHBIX pacTeHuil. Poib
CEJICKIMN B CO3JIaHUH COPTOB PACTEHHM W MOPOA KUBOTHBIX. COpT, MOpoaa, mTaMM. 3aKOH
TOMOJIOTHYECKHUX PSJOB B HacieICTBEHHOW nm3MeHunBocTy H. M. BaBuiioBa, ero 3Hauenue st
CEJICKITMOHHOMN paOOTHI.

MeTtomp! cenekinoHHo#M paboThl. MIcKycCTBEHHBIN 0OTOOP: MacCOBBINA U MHIUBUIYATbHBIH.
Dtanbl KOMOMHAIIMOHHOW celieKnuu. VcmbITanue mpou3BoAMTeNIed Mo moroMcTBy. OTOOp MO
TEHOTUITY C MOMOIIBIO OIIEHKU ()EHOTHIIa MOTOMCTBA U OTOOP MO FEHOTHUITY C TOMOIIBIO aHAJIHM3a
JIHK.

HckyccTBeHHBIM MyTareHe3 KakK METOJ CEJICKIMOHHOW paboThl. PanuannoHHBIA U
XUMUYECKU MyTareHe3 KakK MCTOYHUK MYyTaluid y KYJIBTYPHBIX (OpPM OpPraHU3MOB.
Hcnonp30BaHre reHOMHOTO PeIaKTUPOBAHUS U METO10B pekoMOnHaHTHRIX JIHK a1 momydeHus
HCXOJIHOTO MaTepuaa Jjis CEICeKIUU.

[lonyuenune mnonumuonnoB. BuyrpuBumoBas rulpuausanus. bIM3KOpoICTBEHHOE
CKpelllMBaHue, Wik UHOpuauHT. HepoacTBeHHOe cKpeluBanue, wid ayropuauur. ['eteposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuAM3aIus.
[Ipeononenue Oecronus MEXBUAOBBIX THOpUAOB. JlOCTHMXKEHHS CeNeKIMU pacTeHU U
KUBOTHBIX. «3€1EHas pesooyusy.

COXpaHeHI/Ie U HU3YUYCHHC I'CHCTHYCCKHUX PCCYPCOB KYJIbTYPHBIX paCTCHI/Iﬁ Hn UX JHUKHX
pOHquﬁ I CO3aHusl HOBBIX COPTOB U FI/I6pI/II[OB CEIBCKOXO03SMCTBEHHBIX KYJIbTYP. H3yqeﬁue,
COXpaHerue u ynpdaejleHue ceHemu4eCKumu pecypcamu CeIbCKOXO3SAUCMBEHHBIX U npoOMbICII06bLX
HCUBOMHbLX 6 YEJIAX VIYUUECHUA CYiecmeyiouux u CO30AHUS HOBbIX nopod, JUHULL U Kpoccoes, 6
mom wucjie ¢ npumeHeHuem coO6pPpeMeHHbLY Memooos HAY4YHbIX uCCﬂ@OOGdHMZZ, nepedoeblx uoetl u
nepcneKmueHbslx MexHoI02Ul.

JdeMoncTpanuu

Hoprperst: H. W. Basunos, M. B. Muuypun, I'. /1. Kapneuenxo, II. II. Jlykpsinenko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.



Tabmuiet U cxeMbl: «lL{eHTpBI TPOUCXOXKICHUS U MHOTOOOPa3Hsl KyIbTYPHBIX PACTCHHIIY,
«3aKOH TOMOJIOTUYECKHX PsIIOB B HACJIEACTBEHHON H3MEHYMBOCTH», «METOIbl CEIeKIUn»,
«Otnanénnas rudpuanzanusy, «MyrareHesy.

JladbopaTopHas padora «3ydeHrne COPTOB KYJIbTYPHBIX PACTEHUN U MOPOJ AOMAIIHHUX
KUBOTHBIX».

JlabopaTopHas pa6ora «/3ydeHrne METOIOB CEJIEKIIMU PACTECHUI.
IpakTHueckas padora «[IpuBUBKa pacTCHUIN».

Ikckypeust «OCHOBHbIE METOJIbI U JIOCTHKEHUS CENEKIIMM PAaCTeHUH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035ICTBO, B 1a0OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. BMOTEeXHOJ0THA U CHHTeTUYECKAA OHOJIOr U

OOBbeKThl, UCHOJb3yeMble B OHOTEXHOJOTMH, — KIETOYHbIE W TKaHEBbIE KYJIbTYpHI,
MUKpPOOPIraHHU3Mbl, HUX XapakTepucTuka. TpaauuuoHHas OHOTEXHOJIOTHS: XjeOonedyeHue,
MOJIyYe€HUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOJENHE. Mukpoouonorndeckuii cuate3. OObeKThI
MHUKpPOOHOJIOTMYECKUX TeXHOJIorui. [Ipon3BoacTBO O€nKka, aMUHOKHCIOT U BUTAMHHOB.

Co3maHue TEXHOJOTMH W HMHCTPYMEHTOB  IEJICHANPABJICHHOTO HM3MEHEHUA U
KOHCTPYHPOBAHHUS T€HOMOB C LIE€JIbIO MOJTYYEHUs OPraHM3MOB U MX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpeyaronifecs B pupojie OMOCUHTETUUYECKHE MYTH.

Knerounas muxxenepusi. MeToapl KyJbTyphl KJIETOK M TKAHEH PaCTEHUM M JKMBOTHBIX.
KpuoGanku. Comarmueckass THOpuaM3anys U COMaTHYECKUH sMmOpuoreHes. Mcmonp3oBaHue
rarion/ioB B CENIEKIMU pacTeHUil. [lonyuenue MoHOKIOHANbHBIX anmumen. Mcnonvzosanue
MOHOKIIOHANbHBIX U HOTUKIIOHANbHLIX aHmumeln 8 mMeouyure. VICKyCCTBEHHOE OIIOJJOTBOPEHHUE.
PexkoHcTpyKiust SMIIEKIETOK W KIOHMPOBAaHUE >KMBOTHBIX. METOJ TpaHCIUIAHTALMHU SAEp
KIIETOK. TexHono2uu 0300posieHus, KyIbmMUSUpo8aHus U MUKPOKIOHAILHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KVIbMYP.

XpOMOCOMHAsI U T€HHasl UHKeHepusl. VICKyCCTBEHHBIN CUHTE3 I'eHa U KOHCTPYHPOBAHUE
pexomOunantHeix JIHK. Cosoanue mparnceennvix opeanuzmos. JIOCTHKEHHS W TEPCIEKTHBBI
XpPOMOCOMHOM W TEHHOW HWHXEHEPUHU. ODKOJOTUYECKHE U JTHUYECKHUE MPOOIeMbl TeHHON
WHXEHEPUU.

Menumnunckue ouotexunonoruu. [Toctrenomuas nudponas meauiuaa. [T1IP-auarnoctuka.
MeTaboJIOMHBIN aHaJIM3, TEHOIIEHTPUYCCKUI aHAIM3 ITPOTEOMa YEIIOBEKaA JIJIsI OIEHKH COCTOSHUS
ero 370poBbs. Mcronb30BaHNne CTBOJIOBBIX KJIETOK. TapreTHas tepamnus paka. 3D-0nounxeHepus
Ui pa3paboTKH (hyHIaMEHTAIBHBIX OCHOB MEIUITMHCKUX TEXHOJOTHH, CO3/IaHUSI KOMITJIEKCHBIX
TKaHEW COYeTaHHeM TEXHOJOTUH TPEXMEPHOro OMOTMPUHTHHTA U ckadOoIUHTa A pelieHus
3a7a4 MEPCOHAIUM3UPOBAHHON MEIULIMHBI.

Co31aHne BEKTOPHBIX BaKIMH C II€JbI0 OOecreyeHuss KOMOMHMPOBAHHOW 3alllUThl OT
B0o30yauteneit OPBU, ycraHoBieHHEe MOJEKYISIPHBIX MeXaHU3MOB (yHKIHMoHupoBaHus PHK-

COZICPpIKAIUX BUPYCOB, BbI3bIBAOIIIHNX 0c000 OITacHbIE 3a00JIEBaHUS YEJIOBEKA U YKUBOTHBIX.

JdeMoHcTpanuu



Tabmuubl ~ u  cxemsl: «Mcronb30BaHNEe  MHUKPOOPraHM3MOB B IIPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KileTouHas nHKeHepUs», «I '€HHass HHKEHEPUSI».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OHOTEXHOJIOTHIY.
IpakTHyeckas padora «IlomydyeHne MOJIOYHOKUCIBIX IPOITYKTOBY.

Ikckypeust «bHOTEXHOIOTUS — BayKHEHIIasi IPOU3BOUTENbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTUYECKOE IIPOU3BOICTBO)».

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MA HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBiuBaeT TpeOOBAHUS K pe3yIbTaTaM OCBOEHUS 00YJAIOIIMMUCS ITPOTpaMM
cpenHero o0miero 06pa3oBaHus: TMUYHOCTHBIE, METAIPEIMETHBIE U MPEAMETHBIE.

B cTpykType TUYHOCTHBIX pe3yIbTaTOB OCBOEHMS MPOTrpamMMbl MO0 OMOJIOTUU BbIJIEICHBI
CIIEIYIOIIME  COCTABIIAIONIME: OCO3HAaHHWE OOYYAIOUIUMHUCS  POCCHUHCKON  IpaskJaHCKOM
HUJICHTUIHOCTH — TOTOBHOCTHU K CaMOpa3BUTHIO, CaMOCTOSITEJIbHOCTH u
CaMOOIIPENINICHUIO, Haluyue  MOMusayuu K 00yUYeHUIO0 OUOJIOTHY, YereHanpasieHHoe
passumue BHYTPEHHUX yOEK/IEHUHN JIMYHOCTH HAa OCHOBE KIIIOYEBBIX [IEHHOCTEH U HCTOPUUYECKUX
TpaaAuUU{ pa3BUTHA OUOJIOTUYECKOTO 3HAHUS, 2OMOBHOCMb U CHOCOOHOCMb O0YUYaAIOIINXCS
PYKOBOJCTBOBATHCS B CBOEH AESTEIBHOCTH IEHHOCTHO-CMBICJIOBBIMHU YCTAaHOBKAMMU, IPUCYILIUMHU
cucreme OMOJIOrMYECKOT0 oOpa3oBaHusl, Haruuue npagoCco3HaHUus SKOJOTUYECKON
KYJIBTYPBI, CHOCOOHOCMU CMABUMb UEIH U CTPOUTH KU3HEHHBIE MJIaHbI.

JIngHOCTHBIE pE3yIbTaThl OCBOCHHUS MPOrPAMMBbI IO OMOJIOTHHU JTIOCTUTAIOTCS B CIMHCTBE
y4eOHOM W BOCHUTATEIBHOU JEATEIBHOCTH B COOTBETCTBHHM C TPATUIIMOHHBIMH POCCHHCKUMH
COITMOKYJIbTYPHBIMH, HCTOPUUCCKUMH U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMHM, TIPUHITHIMH B
o0IecTBe MpaBWiIaMHd W HOpPMaMH TIOBEJIEHUS M CIOCOOCTBYIOT MpolieccaM CaMOTIO3HAHUS,
CaMOBOCITUTAHUS M CaMOPA3BUTHUS, Pa3BUTUS BHYTPEHHEW MO3WIUU JIMYHOCTH, MATPUOTH3MA H
YBOXEHUS K 3aKOHY W IPABOIOPSAKY, YEJIOBEKY TpyAa W CTaplieMy IMOKOJCHHUIO, B3aUMHOTO
yBOKEHUS, OEpeKHOr0  OTHOWIEHUS K  KYJIbTYpHOMY  HACIEOUI0 W TPaJUulUsAM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit deneparuu, mpupoje 1 OKpyKarolel cpee.

JIn4HOCTHBIE PEe3yIbTATHl OCBOCHUS YueOHOTO MpeaMeTa «bruonorus JOHKHBI OTPaXaTh
TOTOBHOCTh M CIOCOOHOCTH OOYYarONIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, TO3UTUBHBIX BHYTPEHHHUX
yOeXJAEeHU, COOTBETCTBYIOIIUX TPAAUIMOHHBIM I[EHHOCTSAM POCCUICKOTO  OOIIecTBa,
pacuIMpeHre >KM3HEHHOTO OIBbITa M OMbITA AESATENBHOCTH B IMPOLIECCE pPeaTu3allui OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOM JI€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCIUTAHMS:

C(pOpMI/IpOBaHHOCTB Fan(HaHCKOﬁ MO3UIIMH O6y‘l3.IOH.[Cl"OCH KaKk aKTHBHOTO H
OTBCTCTBCHHOI'O YJICHA pOCCHfICKOFO 06II.ICCTBa;

OCO3HAaHUC CBOUX KOHCTUTYLMOHHBIX IIpaB H O6$I32[HHOCTCI‘/’I, YBAXKCHHUC 3aKOHA U
IIpaBOIIOpAIKA,



TOTOBHOCTH K COBMECTHOM TBOPYECKOH IEATEILHOCTH MPU CO3JaHUU yI€OHBIX MPOEKTOB,
pelnieHnn y4eOHBIX U MO3HABATEIbHBIX 331a4, BHIIIOJHEHUN OUOJIOTHYECKUX IKCTIEPUMEHTOB;

CMOCOOHOCTh  OTPEAEIATh COOCTBEHHYIO TO3MIMIO [0 OTHOWICHHIO K SIBICHHIM
COBPEMEHHOM KU3HU U OOBICHATH €€;

YMEHHME YUUTHIBaTb B CBOUX JCHCTBUSIX HEOOXOIUMOCTb  KOHCTPYKTUBHOI'O
B3aUMO/ICHCTBUS JIIOJEH C pa3HbIMU yOEKIEHUSAMU, KyJAbTYPHBIMU LIEHHOCTSIMU U COLIUATIbHBIM
IIOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHMYECTBY B TIPOIIECCE COBMECTHOTO BBITIOJHEHUSI YUEOHBIX,
[IO3HABATENIBHBIX M HCCIEAOBATEIBCKUX 3a/1ad, YBAXUTEIBHOTO OTHOIIEHWS K MHEHHIO
ONIOHEHTOB MPH 00CYK/IEHUU CIIOPHBIX BOIPOCOB OMOJOTMUYECKOT0 COJIEPIKaHNUS;

TFOTOBHOCTb K TYMaHUTapHOMN U BOJIOHTEPCKON JESTENIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

c(hOpMUPOBAHHOCTh POCCHMCKON TpakKIaHCKOW MACHTUYHOCTH, TATPUOTHU3MA, YBAKECHUS
K CBOEMY Hapo]ly, YyBCTBAa OTBETCTBEHHOCTH mepel PoAWHON, TOpAoCTH 3a CBOW Kpau, CBOIO

Ponuny, cBOM S3bIK U KYJIBTYPY, MPOILUIOE W HACTOSIIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuuy;

[ICHHOCTHOE OTHOIIEHWE K TPUPOJHOMY HACICAUI0 U TaMSITHUKAM TPUPOJIBI,
noctxkeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYE;

CIIOCOOHOCTh OIICHMBAaTh BKJIaJl POCCUHCKUX YUY€HBIX B CTAHOBIEHHE M pPa3BUTHE
OMOJIOTHH, TOHUMAaHUSI 3HAU€HUsI OMOJIOTHH B MIO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU YeJIOBEKa U

COBPEMEHHOTO OOIIECTBA;

uzaerHas yoex IEHHOCTh, TOTOBHOCTb K CITY’KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
OCO3HaHHE AYXOBHBIX IEHHOCTEH POCCUIICKOTO HApO/Ia;
c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTD OLCHUBATHb CUTYyallUI0 U NPUHUMATH OCO3HAHHBIC PCHICHUS, OPUCHTUPYACH
Ha MOPaJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIa/ia B IOCTPOCHUE YCTOMUMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJUTENSAM, CO3JAaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO NPUHATUSA LEHHOCTEW CEMEMHOMN KU3HU B COOTBETCTBUU C TPALULIASIMU HApOJIOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIIMTAHMS:

9CTCTUYCCKOC OTHOUICHUC K MUPY, BKIOYasA 3CTCTHUKY 6LIT3., HAaY4YHOTO U TCXHUYCCKOTO
TBOpYECTBA, CliopTa, Tpyaa, 06IJ_ICCTBCHHBIX OTHOH.IGHPIIZ;



IMOHMMAaHHUE SMOLIMOHAIIBHOTO BO3AEHCTBHS KUBOU MPUPOJBI U €€ LIEHHOCTH;

TOTOBHOCTb K CaMOBBIPAXKCHUIO B Pa3HbIX BHUJAX HMCKYCCTB4A, CTPCMIJICHHUC MPOABJIATH
KadeCTBa TBOp‘IeCKOfI JIMYHOCTH,

5) pusnyeckoro  BocnuTaHusl, (OPMHPOBAHHS  KYJbTYPbl  310POBbS H
IMOLHOHATBHOIO 0J1ar0NOIyYHs:

MMOHMMaHUE W Pean3alus 3J0POBOTO U O€30MacHOTO 00pasa KU3HU (340pOBOE MUTAHHUE,
COOIIIOJICHNE TUTUEHUYECKUX MPABUII U HOPM, COATaHCUPOBAHHBINA PEXKUM 3aHSATHHA U OT/BIXA,
perynsipHasi (u3MUecKash aKTUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (PM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

IMOHUMAHUC [CHHOCTU TMpPaBUJI HWHIAUBHUAYAJIBHOIO HW KOJJICKTUBHOI'O 0e30macHOro
IMOBCACHUS B CUTyallUAX, YTPOKAOIIUX 3I0POBBIO U JKU3HU J'IIO)IGI\/JI;

OCO3HAHHE TOCJIEICTBUN W HENPUITHSI BPEIHBIX NMPUBBIUEK (YMOTPEOIEHMs alKOTOJIs,
HapKOTHUKOB, KYpEHHs);

6) TPy/10BOr0 BOCIIUTAHUSI:

TOTOBHOCTH K TPYly, OCO3HAHHE IIEHHOCTH MAacTePCTBa, TPYI0JIIO0HE;

TOTOBHOCTL K  AaKTUBHOH  JEATCIILHOCTH  TEXHOJOTMYECKOM W COILHMAJILHOU
HaIpaBJIEHHOCTH, CMOCOOHOCTh MHHUIIMUPOBATH, IJIAHUPOBATh M CAMOCTOSITEIHLHO BBITIOJNHATH

TaKYIO ACATCIIBHOCTD,

WHTEpEC K pa3iauuHbIM cepaM npodecCHOHANBHON IESITeNbHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBIN BEIOOD OymyIiel mpodeccun u peann30BbIBaTh COOCTBEHHBIC KU3HCHHBIE TUTAHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEH
JKHU3HH,

7) 3K0JIOTHYECKOT0 BOCIIUTAHUS:

3KOJIOTHYCCKH uenecoo6paaHoe OTHOIICHUC K MMPUPOAC KAK NCTOYHHUKY KU3HU HaA 3CMJ'I6,
OCHOBE ¢€ CyHIECTBOBAHUS;

TOBBIIICHUC YPOBHS 9KOJIOTHYECKON KYJIbTYpPBI: HpI/IO6p€TeHI/IC OIlbITa INJIAHWUPOBAHUA
IOCTYIIKOB U OLICHKHU UX BO3MOKHBIX MOCIIEACTBUM I Oprmammeﬁ CpCabI;

OCO3HaHHE TJI00AIBLHOTO XapakKTepa 3KOJIOIrnICCKUX HpO6J’I€M n Hy’l‘eﬁ HX pCHICHUA;

CIIOCOOHOCTH MCIIONIB30BaTh MPHOOpETaeMbIe NPH N3yYCHUU OMOJIOTHU 3HAHHUS U YMEHHUSI
IpU pEIIeHHU MpoOieM, CBSA3aHHBIX C PalMOHAIBHBIM IPHUPOIOTIONB30BaHUEM (CcOOMOIeHUE
NpaBWJI TOBEJICHUS B TPHPOJE, HANPABICHHBIX Ha COXpPaHEHHE PAaBHOBECHS B DKOCHCTEMaX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

AKTUBHOE HENPUATHE ICHCTBUMU, NMPUHOCALIUX BpPEJ OKPYXKAIOLIEW MPUPOJHOM Cpele,
YMEHHUE MPOTHO3MPOBATH HEOIATONPHUATHBIE KOJOTHYECKHUE MOCIEACTBHS MPEANPUHUMAEMbIX
JEUCTBUN U NPEAOTBPAILATh UX;



HAJIMYUE PA3BUTOrO 3KOJIOTMYECKOTO MBILJIEHUS, 3KOJOTHYECKON KYJIbTYpPbI, OIBITA
JEATEIBHOCTH  JKOJOTMYECKOM  HAIIPaBIICHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCS HMHU B
[03HABATENIbHOM, KOMMYHUKATUBHOM M COLMAIILHOW IPAKTUKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKOU JESITENBHOCTH SKOJIOTMYECKOW HANIPABIEHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHMS:

c(OPMHUPOBAHHOCTE MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKl W OOIIECTBEHHOW NPAKTUKH, OCHOBAaHHOTO Ha JHaloOre KyJIbTYyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHUE A3BIKOBOM M UNTATEIBCKOM KYJIbTYPhI KAK CPEJCTBA B3aUMOICHCTBHS
MEKy JIFOJIbMH U IIO3HAHUS MUDAa;

MMOHMMaHHe CcHenu(pUKN OMOJIOTUM KaK HAayKH, OCO3HaHMs €€ poju B (OPMHUPOBAHUU
palMOHAIBHOIO HAYYHOI'O MBIIIICHUS, CO3aHUU LEIOCTHOIO MPEACTaBICHU 00 OKpYXKArOIEM
MHpE KaK O €IWHCTBE TMpUPOJIbI, 4YeJOBEKa M O0O0IlecTBa, B MO3HAHUM IPUPOJHBIX
3aKOHOMEPHOCTEH U pelieHnH MpoOIeM COXpaHEeHUs! IPUPOTHOTO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTMH JUIsl COBPEMEHHOM IMBHJIM3ALNN: 00€CTIeUeHUS
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuarh pecypcHble MpooOeMbl pa3BUTHUSI YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 TJI00ATbHBIX
HKOJIOTMYECKUX NPo0sieM U o0ecrieueHus nepexoia K ycToH4MBOMY Pa3BUTHUIO, PAllUOHATBHOMY
MCIO0JIb30BAHUIO IPUPOJHBIX PECYPCOB U (GOPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aWHTEPECOBAHHOCTH B TIOJTYYECHUH OMOJIOTMYECKHX 3HAHUU B IIEIISAX TOBBIMICHHS OOIIEH
KYJBTYpBl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTaBHOW 4YacTH (YHKIIMOHAIBHOM
TPaMOTHOCTH 0Oy4JaromuXxcs, PopMUPYyEMO PU U3YICHUU OMOJIOTHH,

IIOHUMAaHUEC CYIIHOCTH METOJOB IIO3HAHMA, HCIIOJB3YEMBIX B C€CTCCTBCHHBIX HAayKax,
CIIOCOOHOCTH MCITOJIb30BaTh [oJIyda€MbIC 3HaHMA [JId aHaliu3a | OOBSICHEHUS SIBJICHUU
OKPYXAIECro Mupa MU IIPOUCXOOAIINUX B HEM I/I3MeHeHHI>'I, YMCHHUE [OCJIaTh 000CHOBAHHbBIE
3aK/IIFOYCHUA Ha OCHOBC HAY4YHBIX (baKTOB U HMCHOINUXCA MJaHHBIX C MCJIBIO IIOJIYUYCHUA
JAOCTOBCPHBIX BBIBOAOB,

CIIOCOOHOCTHL CaMOCTOSTEIBHO HCIOJL30BATh OHMOJIOTMYECKHE 3HAHUS I pCIICHUA
HpO6HCM B PCAJIBHBIX JKU3HCHHBIX CUTYAllUAX,

OCO3HAaHHUEC IICHHOCTHU Haquoﬁ ACATCIIBHOCTH, TOTOBHOCTH OCYIHCCTBJISITH IIPOCKTHYIO U
HCCICA0BATCIILCKYIO ACATCIIbHOCTD NHANBHUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTh K HCIIPCPLIBHOMY O6paSOBaHI/IIO u CaMOO6p3.30BaHI/II-O, K

AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUN MO OHOJOTUU B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIbTATHI

MeTaHpe[{MCTHLIC pe3yibTaThl OCBOCHU y‘IC6HOF 0 MpeamMeTa «buojorus» BKIIOYAKOT:
3HAYUMBIC  1JIA (I)OpMHpOBaHI/ISI MHPOBO33PCHUA o6yqa10umxc;1 MCKJIUCHUIIIIMHAPHBIC



(Mex1peAMeTHbIE) OOLIEHAYYHbIE IOHATHS, OTPAXKAIOIINE LEIOCTHOCTh HAYYHOW KapTUHBI MUpa
u CHCI_[I/I(I)I/IKy MCTOAOB NO3HAHUA, UCIIOJIB3YCMBIX B €CTCCTBCHHBIX HAaYyKaX (BGH.[GCTBO, OHECpTru-,
SBJICHHUE, IPOIECC, CUCTEMa, HAyYHBIH (PAKT, MPUHLUI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeAOBaHHUE, HAOIIOAECHHUE, W3MEpPEHHUE, SKCIIEPUMEHT U ApPYrue); YHUBEPCAJIbHBIE
yueOHbIe NeiicTBUs (TIO3HABATeNbHbIC, KOMMYHUKAaTHBHBIC, PErYyJISTHBHBIC), 00ECIeUnBAIOIINE
dbopMupoBaHre (QPYHKIMOHATHHONW T'PAMOTHOCTH M COIMAILHOW KOMIIETEHIIUU OOYUYaIONIUXCS,
CIIOCOOHOCTh oOyyJaromuxcs UCII0JIb30BATh OCBOCHHBIE MEKIUCUUIIIIMHAPHBIE,
MHPOBO33PCHUYCCKHUEC 3HAHUA U YHUBCPCAJIBHBIC y‘-Ie6HI)I€ HeﬁCTBHﬂ B TIO3HABATEIbHOH M
COLIMAJIBHON ITPAKTHKE.

B pesymbraTe u3ydeHus OHOJOTMHM Ha YypPOBHE CpenHEro oOmero oOpa3oBaHUs Yy
obOyuarorierocst OyayT copMUpOBaHBI MMO3HABATEIHHBIE YHHBEPCAIbHBIC y4eOHBIC ICHCTBUSA,
KOMMYHUKATHBHBIC YHUBCPCAJIBHBIC y‘~IG6HBIe HeﬁCTBHﬂ, PErYJIATUBHBIC YHHUBCPCAJIBHBIC
yqe6HHe HeﬁCTBHH, COBMECTHAs ACATCIBHOCTD.

MertanpeameTHble pe3ylbTaThl OCBOEHUS MPOTPaMMBbl CPEJHEro 00Iero odpa3oBaHus
JOJIKHBI OTPAXKATh:

OBJ]aIleHI/Ie YHUBEPCAJIbHBIMHA y‘leﬁHBlMI/l nmo3HaBaTeJIbHbLIMU HeﬁCTBHHMH:
1) 6azoBble JJOrHYecKue el CTBHA:

CaMOCTOATENIBHO (POPMYIMPOBATE M AKTyaJIM3UpOBaTh MpoOJIEMy, paccMaTpuBaTh e
BCECTOPOHHE;

WCIIONb30BaTh TPU OCBOCHUHM 3HAHUH MPHEMBI JIOTHYECKOTO MBIIIJICHUS (aHAIM3a,
CUHTE3a, CpaBHEHMS, Kiaccudukanuu, oO00OIIeHHs), pPaCKpbIBATh CMBICT OHMOJOTHYECKUX
MOHATHH (BBIIENATh UX XapaKTEPHbIC MPU3HAKH, YCTAHABJIUBATE CBSI3U C IPYTMMH MTOHITHSIMHU ),

ONpCAC/IATh LCIIU ACATCIBbHOCTH, 3aJaBas IMapaMCETPbl W KPUTCPUHM HX JOCTHXKCHUA,
COOTHOCHTD PE3YIbTAThI ACATCIbHOCTU C IIOCTABJICHHBIMU LECISAMU;

UCII0JIb30BaTh OMOJIOTUYECKUE MOHATUSA JUIsl OOBsICHEHHs] (DaKTOB U SIBICHUH >KUBOU
MIPUPOJIBI;

CTPOUTL JIOTHUYCCKUEC PaACCYKIACHUA (I/IH)IYKTI/IBHLIG, ACAYKTHUBHBIC, 110 aHaJ'IOFI/II/I),
BBIABJIATE 3daKOHOMCPHOCTU U IIPOTUBOPCUHUA B paCCMATPHUBACMBIX SIBJICHUAX, (1)OpMy.TII/IpOBaTB
BBIBO/JbI U 3aKJIFOUYCHU A,

MNPUMCHATE CXEMHO-MOACIIBHBIC CPCACTBA AJId NPCACTABJICHUA CYHICCTBCHHBIX CBsI3EH M
OTHOIIICHUM B HN3y4aCMbIX OMOJIOTHYECKUX O6’LCKTaX, a TaKKC HpOTHBOpe‘lI/Iﬁ pasHoro poJja,
BBIABJICHHBIX B PA3JIMYHBIX I/IH(I)OpMaLII/IOHHLIX HCTOYHHKAX,

pa3pabaTbIBaTh IJIaH peIeHUs TpoOIeMbl ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTepHaIbHbIX
U HEMATEPUAJIbHBIX PECYPCOB;

BHOCHTb KOPPCKTUBBI B ACATCIIBHOCTb, OLICHUBATH COOTBETCTBUC PE3YJILTATOB LCJISAM,
OLICHUBATL PUCKU MOCJIEICTBUI ACATCIIBHOCTH,

KOOPAUHUPOBATH H BBIMNOJIHATH pa60Ty B YCIOBHAX PpCaJIbHOI0, BUPTYAJIbHOTO H
KOM6I/IHI/Ip0BaHHOFO BSaHMOIlCﬁCTBHH;



pa3BHBaTh KPEaTUBHOE MBIILJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.
2) 6a3oBbI€ HCCJIEI0BATEIbCKHE IelCTBHUS:

BIIQJICTh HABBIKAMHU Y4€OHO-HCCIIEI0BATEIHCKOW U MPOCKTHOW ACSITETbHOCTH, HABBIKAMH
paspeleHus npodieM, CrIoCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEJIbBHOMY IOMCKY METOJOB
penieHus MPakTUYECKUX 3a]1a4, MPUMEHEHHUIO PA3JIMYHBIX METOIOB TTO3HAHNUS,

HCIIOJIB30BATh PA3JIMYHBIC BUABI ACATCIIBHOCTH IO IIOJYYCHUIO HOBOT'O 3HAHMUA, €TI0
HUHTCpIpCTAllUN, HpeO6p3.30BaHI/IIO U IMPUMCHCHHUIO B y‘-Ie6HI)IX CUTyalusax, B TOM YHCJIC IIPU
CO3JJaHNN y‘-Ie6HI)IX N COUAJIBHBIX ITPOCKTOB;

(hopmMupoBaTh HAYYHBIM TUIT MBIIUJICHUS, BIAJAETh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMU
MOHATUSAMH U METOJaMU;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3aJa4l B 0OpPA30BATEIbHON NEATEIHLHOCTH U
KU3HEHHBIX CUTYaIIUsIX;

BBIABJIATE MNPUYUHHO-CIICACTBEHHBIC CBA3HM MW aKTYAJIU3UPOBATH 3aJdady, BBIABUIAaTb
TUIIOTE3Y eé pemicHus, HaXOUTh apTYMEHTHI IJId JOKA3aTCJIbCTBA CBOUX YTBep)KHeHHﬁ, 3a1aBaTb

rapamMeTpsl U KPUTEPUU PELLICHMUS;

AHAIIM3UPOBATE TIOJYYCHHBIC B XOA€ PCHICHUA 3aJadu pEe3yjabTaTbl, KPUTHYCCKU
OLCHUBATh UX JOCTOBCPHOCTDH, IIPOTHO3UPOBATH U3BMCHCHUC B HOBEIX YCIIOBHAX;

JaBaTh OIEHKY HOBBIM CHUTYaIlHsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IIeJICHANPABICHHBIA TOUCK TEPEHOCA CPENICTB M CIOCOOOB NICHCTBHS B
pohecCHOHANTBHYIO CPEY;

YMETbH IICPCHOCUTD 3HaHHUsId B IIO3HABATCIIbHYIO u IMPAKTUYCCKYIO oOnactu
KHU3HCACATCIIBHOCTH,

YMETb UHTCTPHUPOBATE 3HAHUSA U3 Pa3HBIX IMIPECAMETHBIX O6J'IaCTeI\/'I;

BbIZIBUI'aTb HOBBLIC HACHU, IpCAjiaraTb OPUI'MHAJIbHBIC IIOAXOJAbl W PCIICHUSA, CTABUTH
HpO6J’IeMH U 3a71a4u, JOIMMYCKAOMINEC AJIbTCPHATUBHBIC PCUICHU .

3) pabora ¢ undopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX MH(pOpManuu (TekcTe ydyeOHOro nocodus,
Hay4YHO-TIONYJISIPHOM JIUTEepaType, OMOJIOTHYECKUX CIOBApsIX U CIPaBOYHHKAX, KOMIIbIOTEPHBIX
0a3ax HaHHBIX, B VIHTepHeTe), aHAIM3UPOBaThb HH(POPMALMUIO Pa3IUYHBIX BHJIOB U (opM
IIPENICTaBICHMS], KPUTUYECKH OLIEHUBATh €€ IOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(I)OpMy.]'II/IpOBaTB 3alpoCbl U MNPUMCHATH PA3JIMYHBIC MCETOJAbI IIPpU IOUCKE H 0T60pe
OMOJIOTHYeCKOi I/IH(i)OpMaLII/II/I, H6‘06XO,Z[I/IMOI7I JJIs BBITIOJTHCHU A y‘Ie6HBIX 3aaa4,

HpI/IO6peTaTL OIIBIT HMCIIOJIb30BAaHUA I/IH(I)OpMaI_II/IOHHO-I(OMMYHI/IKaTI/IBHLIX TCXHOHOFHﬁ,
COBCPHICHCTBOBATDH KYJIbTYPY dKTUBHOI'O MCIIOJIb30BAHUA PA3JIMYHBIX TOUCKOBLIX CUCTCM;



CaMOCTOSITEJIbHO BBIOMPATh ONTHMAJIbHYIO (OPMY TPEACTaBICHUS OUOJIOTHYECKOM
nHpopManuu (CxeMbl, rpaduKu, TuarpaMMbl, TaOIHIbI, PUCYHKU U IPYTOE);

WCIOJb30BaTh HAYYHBIA S3BbIK B KA4eCTBE CpeICTBa IMpH paboTe ¢ OHOJOrHYECcKOn
uHbopManKeil: TPUMEHITh XUMHUYECKUE, (PU3MUYECKHEe M MAaTEMaTHYeCKHE 3HAKH M CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATYPY, HCIOJIb30BaTh M MpeoOpa3oBbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATISITHOCTH;

BIIQJICTh HABBIKAMHM pAClO3HAaBaHWs W 3alIUTHl WHpOpManuu, HHOOPMAIIMOHHON
0€3011aCHOCTH JIMYHOCTH.

OBj1a/ieHNe YHHBEPCATbHBIMU KOMMYHHUKATHUBHBIMH JI€fiCTBUSIMH:
1) odmenme:

OCYILIECTBIISATh KOMMYHHKAIIUU BO BcexX cepax KM3HU, aKTUBHO y4aCTBOBATh B JHAJIOre
WM TUCKYCCHUHU TIO CYHIECTBY 00CYX/aeMoil TeMbl (yMEHHE 3a7aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJEHHUS OTHOCHTENIbHO BBIMOJHEHMsI Npe/iaraeMoi 3aJayd, Y4YUTHIBaTh MHTEPECHl H
COTJIACOBAHHOCTD MO3UIUHI APYIMX YYACTHUKOB JMAJIOTa WIN JUCKYCCHH);

pacrno3HaBaTh HeBepOaJbHbIE CpeACTBa OOIIECHHS, MOHMMATh 3HAYEHUE COLMAIBHBIX
3HAKOB, MPEANOCHIJIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYAIlUN, YMETh CMsTYaTh KOHMIUKTHI U
BECTHU MEPETOBOPHI;

BIIAJIETh Pa3IMYHBIMHM CllocOOaMU OOIEHHS U B3aUMOJACWUCTBHUS, TOHUMAaTh HaMepeHUs
JPYTUX JIIOJIeH, TPOSBIATh YBAKUTEIBHOE OTHOIIEHHUE K COOECETHUKY U B KOPPEKTHOH (hopme
(bopMynupOBaTh CBOM BO3PAKEHUS;

pa3BépHYTO M JIOTUYHO HU3JIaraTb CBOIO TOYKY 3pPCHHUA C HCIOJb30BAHUCM A3BIKOBBIX
CpCAacCTB.

2) coBMecTHAasl AeATeJbHOCTh:

MMOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U UHIMBUIYATbHONW pabOThl Mpu
pelieHn OMOJIOruYecKor MpobsieMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHHUS TPYIIOBbIX
(dhopM B3aMMOJICHCTBUS MPU pPELICHUH yueOHOM 3a/1auu;

BLI6I/IpaTB TEMATUKy U MCTOAbl COBMCCTHBIX HeﬁCTBHfI C y‘IéTOM O6I_I_II/IX HHTCPCCOB U
BO3MOXKHOCTEH Ka)KJO0ro 4JeHa KOJIJICKTHUBA,

MPUHUMATh €M COBMECTHOM JIESITEIBbHOCTH, OPraHW30BBIBATH U KOOPJIUHUPOBATH
JIEUCTBUSA I10 €€ JOCTHUIKEHHUIO: COCTABIIATH IUIAH IEUCTBUN, PACTIPEAEIIATH POJIU C YYETOM MHEHUN
YYaCTHUKOB, 00CYK/1aTh Pe3yabTaThl COBMECTHON pabOTHI;

OLIEHUBATh KAu€CTBO CBOETO BKJIAJA U KaXJI0TO YUaCTHMKA KOMaH/bl B OOIIUI pe3yapTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC ITPOCKTHI, OLCHUBATH WACHU C IMO3UIIMHW HOBU3HBI, OPUT'HMHAJIBHOCTH,
HpaKTquCKOﬁ 3HAYUMOCTHU;

OCYIICCTBJIATL TMO3UTHUBHOC CTPATCTUYCCKOC TIOBCACHUC B PA3JIMYHBIX CUTYyaAllUAX,
MPpOsBJIATE TBOPYCCTBO U B006pa)KCHI/IC, OBITh MHUIMAaTUBHBIM.



OBJjajieHHe YHUBEPCAJIbHBIMU PeryJIATHBHBIMU J1€liCTBUAMM:
1) camoopranu3amnusi:

KCIIOJIB30BaTh OHOJOTMYECKUE 3HAHUS JJIs1 BBIABJICHUSA HpO6JICM U UX pCHICHUA B
KHU3HCHHBIX U y‘-IC6HBIX CUTyalusiX,

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH ICJIEBBIC U CMBICIIOBBIC YCTAHOBKHU B CBOMX
NEUCTBUSIX U TOCTYIKaX IO OTHOIICHHUIO K >KMBOW MPHUPOJE, CBOEMY 3J0POBBIO U 3I0POBBIO
OKPYXAIOIIUX;

CaMOCTOSITEIBHO OCYIIECTBJISTh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh W (HOPMYIHpPOBaTH COOCTBEHHBIE 3a7aud B 0Opa30BaATEIbHOM NEATEIHHOCTH U

JKU3HCHHBIX CUTYyalluAX,

CaMOCTOSITEJIBHO COCTABIIATh IUIAH PELICHUS IPOOIEMBI C YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MIPENOUTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHU;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;
OIICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U TIPOSIBIICHHUIO IIIMPOKOMN IPYAUIIMH B Pa3HBIX 00JIACTIX
3HaHUH, TIOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJbTYPHBIH YPOBEHD.

2) CaMOKOHTPOJIb:

JaBaTb OLCHKY HOBBIM CHUTyallusiM, BHOCUTH KOPPCKTUBEI B ACATCIIBHOCTH, OLICHHUBATH
COOTBECTCTBUEC PEIYIIBTATOB LECIISAM;

BJIaJ€Th HAaBbIKaAMU [MO3HABaTEIILHOM pe(l)HeKCI/II/I KaK OCO3HaHHUs COBEpIIaCMbIX HefICTBHﬁ
1 MBICJIIMTCIIBHBIX MTPOLECCOB, UX PEC3YJIbTATOB U OCHOBEIHPIIZ, HUCIIOJIB30BaATb HpI/IéMBI pe(I)J'IeKCI/II/I
JUIsL OICHKU CUTYyalluu, BbI60pa BCPHOI'O pCHICHUS;

YMEThb OUCHUBATH PUCKU U CBOCBPEMCHHO TPUHUMATDH PCIICHUS 110 UX CHUKCHUIO,

NPpUHUMATL MOTHBBI U apTYMCHTBI APYI'UX IIPU aHAJIN3C PE3YJIbTATOB ACATCIIbHOCTH,

3) NPpUHATHE cedsnn m Apyrux: [MPUHUMATDb ce6;1, INOHUMAasA CBOM HCIAOCTATKH H
JOCTOMHCTBA, IIPUHUMATb MOTHUBBI W AaApPTryYMCHTBI JAPYIrUux IIpU aHaJIU3€ PpCe3yJIbTaTOB
ACATCIIBHOCTH; IIPU3HABATDH CBOE I[MpaBO U IpaBoO APYrux Ha OH_II/I6KI/I; pa3BHUBATb CIIOCOOHOCTh
MMOHUMATb MHUP C NIO3UIHUU APYTrOoTo YCJIOBCKA.

HNPEIMETHBIE PE3YJIBTATbBI
HpC,Z[MeTHLIe PE3yJIbTaTbl OCBOCHUA COJACPIKAHUA yqe6Horo npeameTa «buojorus» Ha

yri1yOonéHHOM YpOBHE OPHUEHTUPOBAHBI Ha oOecrieueHue po(UIBHOTO
oOyueHus obyyaromuxcs 6uonoruu. OHU BKJIIOYAIOT: crenuduyeckue s OMOJOTUM HAaydHbIE



3HAHUSL, YMEHUS U CIIOCOOBI IEHCTBUI 10 OCBOEHUIO, HHTEPIIPETALIMM U IPE0OPA30BAHUIO 3HAHUI,
BU/JIBI JICATEIBHOCTH MO MOJYYCHUIO HOBBIX 3HAHUI M X MPUMEHEHUIO B PA3IMYHBIX YY€OHBIX, a
TaK)K€ B pealbHbIX KU3HEHHBIX cUTyauusx. [IpeameTHele pe3ysbTaTsl IPeACTaBIeHbl 110 To1aM
U3Y4YECHUS.

[IpenmerHble  pe3ynapTaThl OCBO€HMs  ydeOHoro mnpeamera «buonorus» B 10
KJlacce OJKHBI OTPaXKaTh:

c(OpPMHUPOBAHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAyK, B
(hOpMHPOBAHHH €CTECTBEHHO-HAYYHOUN KAPTHUHBI MUPA, B IO3HAHWU 3aKOHOB IPUPOJIBI U PEIICHUN
po0JIeM PaMOHAIBHOTO TIPUPOIONIOIB30BAHUS, O BKJIA/Ie POCCUUCKUX U 3apYOCIKHBIX YUEHBIX B
pa3BuTHE OMOJIOTUH,

BJIaJICHUE CHUCTEMON OHMOJIOTMUECKUX 3HAHUM, KOTOpasl BKIIOUYAET: OCHOBOTIOJATAIOIINE
OMOJIOTUUECKHE TEPMUHBI M TOHATUS (KHU3Hb, KJIETKA, OPraHW3M, METa0O0JIu3M, TOMEOCTa3s,
CaMOPETYJIALMS, CAMOBOCIIPOU3BEICHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U PAa3BUTHUE),
ouonornueckne Teopun (kierounas Teopus 1. llIBamna, M. llneiinena, P. Bupxosa,
XpOMOCOMHAasi TeopHsi HacineAcTBeHHOCTH T. Moprana), yuenus (H. U. BaBunoBa — o nentpax
MHOT000pa3usi U MPOUCXOKIACHUS KYIbTYPHBIX PAaCTE€HUI), 3aKOHBI (€IUHOO0Opa3us MOTOMKOB
MEPBOro MOKOJICHUS, PACIICTUIEHUS, YUCTOThI TaMET, HE3aBUCUMOT0 HacienoBanus I'. Menaens,
TOMOJIOTUYECKHX PSAJIOB B HAcleACTBeHHOW wu3MeHunBoctd H. U. BaBunopa), mpuHITUTIBI
(KOMIJIEMEHTapHOCTH);

BJIaJICHHE OCHOBHBIMH METOJIaMU HAYYHOTO MO3HAHUS, UCTIONB3YEMbIX B OMOJIOTHYECKHX
HCCTIE0BaHUSX JKUBBIX OOBEKTOB (OMUCaHNE, U3MEPEHUE, HAOMIOACHUE, DKCIIEPUMEHT);

YMEHHUE BBIJICISATh CYNIECTBEHHBIC MPU3HAKH: BUPYCOB, KIETOK MPOKAPUOT M dyKAPHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHCIIe OaKkTepuid, rpuOOB, pacTeHUIA,
KMBOTHBIX U YEIIOBEKA, CTPOCHHUSI OPTaHOB M CUCTEM OPraHOB PAaCTCHHM, )KUBOTHBIX, YEJIOBEKA,
MIPOIIECCOB KU3HEIEATSILHOCTH, IPOTEKAIONIUX B OpraHu3Max pacTeHUH, )KUBOTHBIX M YEJIOBEKA,
OMOJIOTHYECKHX ITPOIIECCOB: 0OMEHa BEIeCTB (MEeTab0JIM3M), MPEeBpAICHHs SHEPT U, OPOKECHHUS,
aBTOTPO(HOTO U reTepoTPOGHOTO TUIIOB MUTaHMS, (POTOCHHTE3a U XeMOCHHTE3a, MUT03a, MEH03a,
ramMeToreHesa, aMOpHOTEeHE3a, NOCTAMOPHOHAIILHOTO pa3BUTHS, Pa3MHOYKEHUS,
WH/IMBHYAIBHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aMMOJCHCTBHS TEHOB, T'€TEPO3HCA,
HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABJIMBATh B3aMMOCBS3M MEXAY OPraHOMIAMHU KIETKH M UX (YHKIHIMH,
CTPOEHHMEM KIJIETOK pa3HbIX TKaHEH U X QYHKIUSAMH, MEXKIY OpraHaMi ¥ CUCTEMaMU OPTraHoB y
pacTeHUH, >KUBOTHBIX M YEJNOBEKAa M WX (DYHKIMAMH, MEXKIY CHCTEMaMH OPTaHOB M UX
GYHKIHMAMHU, MEXIy STarnamMy oOMEHa BELIeCTB, dTallaMM KJIETOYHOTO IMKIA W JKU3HEHHBIX
IUKJIOB OPraHU3MOB, JTamaMH SMOPHOHAJIBHOTO PAa3BUTHs, TEHOTHIIOM M (EHOTHUIIOM,
(eHoTUTIOM U (pakTOpamMu cpesibl OOUTaHHUS;

YMCHHC BBISBJIATH OTIIMYUTCIBHBIC MPU3HAKU KUBBIX CUCTEM, B TOM YHUCIIC paCTeHHﬁ,
JKHMBOTHBIX M YCJIOBCKA,

YMCHHEC UCITIOJIB30BATh COOTBCTCTBYIOIINEC APTYMCHTHI, 6I/IOJ'IOI"I/ILIGCKYIO TCPMHUHOJIOTHUIO U
CUMBOJIMKY UIA JOKa3aTCIIbCTBA POACTBA OPIraHU3MOB PA3HBIX CUCTECMATUYCCKUX I'PYIIII;

YMCHHC pCIIaTh OMOJIOTUYCCKUE 3a/la4yy, BBIABJIATL MNPUYUHHO-CIICACTBCHHBIC CBA3U
MCKIAY UCCIICAYCMbIMU OMOJIOrHYECKUMHU nponeccamMmu U sIBJICHUAMU, ACJIATb BBIBOJIbI U ITPOTHO3BI
Ha OCHOBAHUU IMOJYUCHHBIX PC3YJIbTATOB;



YMEHHUE BBINOIHATH JTAOOPATOPHBIEC U MPAaKTUYECKUe paboThl, cOOMIONATh MpaBUiIa MPU
paboTe ¢ yueOHbIM U Ja00opaTOpPHBIM 000PYIOBAHUEM;

YMCHHC BbIABHUI'aTb THUIIOTC3bI, MNPOBCPATH HX ISKCIICPUMCHTAJIbHBIMU CPCACTBAMU,
(bOpMy.]II/IpySI [CJIb UCCIICAOBAHMS, AaHAJIIM3UPOBATH IIOJTYUYCHHBIC PE3YJIbTATHI U ACTIATh BBIBO/IbI,

YMEHHUE y4acTBOBaTh B Y4EOHO-UCCIEIOBATEIHCKON paboTe MO OMOJIOTHM, SKOJOTUU U
MCEAUIIUHE, HpOBOIIPIMOfI Ha 0a3e MIKOJIBHBIX Hay4YHBIX O6HICCTB, n HY6J'II/ILIHO MpEaACTaBJIATD
[IOJIyYEHHBIE PE3YJbTaThl HA YYEHUUECKUX KOH(PEPEHIUAX;

YMEHHME OIIEHMBAaTh ASTHYECKHE AaCHEKThl COBPEMEHHBIX HCCIEIOBaHUM B oOnactu
OMOJIOTMM U MEAMLMHBI (KIOHUPOBAHUE, HCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HaIIPaBICHHOE
M3MEHEHHE T€HOMA U CO3/JaHie TPAHCT€HHBIX OPTaHNU3MOB);

YMEHHE OCYILECTBIATh OCO3HAHHBIN BHIOOP Oyaylieil mpodeccunoHalbHON AEITEIbHOCTH
B oOmacth OWOJOTHM, MEIWIWHBI, OMOTEXHOJOTHH, BETEPHHAPUHU, CEIILCKOTO XO3SHCTBA,
MUIIEBON TMPOMBINUIEHHOCTH, YIJIYOJsiTh TIO3HABATENBHBIM WHTEPEC, HAlpaBJICHHBIA Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIIEH Tpodeccud W TPOJOIDKEHHE OHOJIOTHYECKOTO
00pa3zoBaHus B OpraHU3ANMIX CPEAHETO MPO(PECCHOHATIBEHOTO U BBICIIET0 00pa30BaHMUS.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
No  HaummeHoBaHHe pa3fenoB U KommnuectBo gacos DIIeKTPOHHBIE
n/n TEM IIpOrpaMMbl Bcero Konrponbasie [Ipaktnueckue (zudposoie)
paboTHbI paboTHI oOpazoBareNbHbIe
pecypchl
1 bwuonorus kak Hayka 1
2 JKuBBIE CUCTEMEI H UX 2
M3y4YeHHUe
3 buonorus Knetku 2 0.5
4  Xumudeckas OpraHu3aius 10 1
KJIETKU
5 Crpoenue u GyHKIIUU KIETKH 8 2
6 OOMeH BelecTB U 9 1
MpeBpaIlcHUE YHEPTUHU B
KJIETKE
7 Hacnencrsennas 9 0.5
nH(pOpMAITUS U peaTr3aIus
e€ B KJIEeTKE
8 JKu3sHEHHBIN LUK KIETKA 6 1
9 Crpoenue u pyHKIUN 17 1.5
OpraHu3MOB
10 Pa3mHOXeHHe U pa3BUTHE 8 1.5
OpraHu3MOB
11 T'eneruka — Hayka O 2 0.5
HACJIEICTBEHHOCTH 1
W3MEHUYHUBOCTH OPraHU3MOB
12 3akoHOMepHOCTH 10 1

HaCJICACTBECHHOCTHU



Ne
n/n

13

14
15
16

17

HaumenoBanue pasnenos u

TEM IIPOTrpaMMBbI

3aKOHOMEPHOCTH
NU3MCHYUBOCTHU

I'eneTuka yenoseka
Cenexuusi OpraHu3MoB

buorexnonorus u
CUHTETHYECKAA OMOJIOTHSA

PesepBHOE Bpems

J1o0aBUTB CTPOKY
OBUIEE KOJIMYECTBO

YACOB I10 ITPOT'PAMME

KomnnuectBo yacos

Bcero Konrpousnslie IIpaktnueckue

paboTsl

102

IHOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
/1

Tema ypoka

[[bronorus kak
KOMIUICKCHAsI HayKa U

KaK 94aCTb COBPEMCHHOI'O

obmiecTBa]|

[[’KuBbIe cUCTEMBI K UX

CBOMCTBA]|

[[YpoBHeBas
OpraHu3aIus )KUBBIX
cucrem|] |

[[McTopust OTKPBITHS U
W3YYEHHUS KIIETKU.
Knerounas Teopusi]]

[[MeToabl
MOJIEKYJIIPHOU U
KJIETOYHOH OMOJIOTHH.
IIpakTuyeckas pabora
«M3ydyeHne METOI0B
KJIETOYHOH OHojoruu
(xpomatorpadus,
anektpodopes,
middepennnanbHoe
LHEHTpUYrUpOBaHUE,
[TLP)»]]
[[Xumuueckuit cocTan
KJIETKH | |

KomnnyectBo yacos

ONEeKTPOHHBIE

Bcero Kontpoushbie [paktiueckue H3y4eHHs  1H(pOBBIC

paboThl

(mrdpoBkIe)
paboTEI 00pa3zoBaTesbHbIC
pecypcsl

1
0.5

1

13

Hara DJEeKTPOHHBIC
paboTHI 00pazoBaTebHBIC
pecypcsl
0.5



Ne
n/n

10

11

12

13

14

15

16

17

Tema ypoka

[[MunepanbHbIe
BEIIECTBA KICTKH, UX
OuoJsiornueckas poss|]

[[Opranuueckue
BEIIEeCTBA KIETKA —
6enxu. JlabopaTopHas
pabora «OGHapyxeHue
OEJIKOB C TIOMOIIIbIO
KaueCTBEHHBIX
peakumiin]|
[[CmoiicTBa,
Kiaccuukanus u
dbyaKIIMN OeNMKOB] |

[[Opranuveckue
BEIECTBA KICTKH —
YTJIEBOIBI | ]|

[[Opranuveckue
BEIICCTBA KICTKH —
JIAIU]IB | |

[[HykienHoBbBIE
kucnotel. JJHK u PHK.
JlaGopaTtopnas pabota
«HccaenoBanue
HYKJIEMHOBBIX KHUCIIOT,
BBIZICTICHHBIX U3 KJIETOK
Pa3IMYHbIX
OPraHu3MOBY||

[[Ctpoenue u GhyHKIIUN
AT®. Jlpyrue
Hykseosuarpudocdatel
(HT®D)]]

[[CexkBenupoBaHue
JHK. Meto bl
T€HOMUKH,
TPAHCKPUIITOMHKH,
MPOTEOMHUKH | |

[[MeTopl CTPYKTypHOM
ouomnoruu||

[[ Tumb! K1ETOK.
[IpokapuoTnueckas
KJIeTKa|] |

[[Ctpoenue
IYKapUOTHYECKON
kneTku. [IpakTuueckas
pabota «M3yuenue

KonnuectBo yacos

Bcero Konrponbhsie [Ipakruueckue H3YICHNA

paboTsl

paboThI

0.5

0.5

0.5

JlaTa

ONEeKTPOHHBIE
u(ppoBbIC
00pa3oBaTesbHbIC

pecypchl



Ne Tema ypoxka KosmmuecTBo yacos [Hara ONEeKTPOHHBIE

n/m Beero Kourpoushbie ITpaktuueckue H3Y4CHIS  LE(POBEIC
paGoTHI paGoThI 00pa3oBaTesbHbIC
pecypchl
CBOMCTB KJIETOYHOU
MeMOpaHbI»| |
18 [[TloBepxHOCTHBIH 1

anmnapar KJIeTKu] |

19 [[OnmHOMemOpaHHBIE 1 0.5
OpraHOMIBI KJIETKH.
[IpakTnueckas pabora
«3yueHue nBUKEHUS
IUTOTIIA3MBI B
PaCTHTEITHHBIX
KJIETKax» | ]

20 [[TTomyaBTOHOMHBIE 1 0.5
OpTraHOU/ bl KICTKH:
MHUTOXOHJIPHUH,
TJTACTH/IBI.
JlabopaTtopHnas pabota
«HccaenoBanue
J1a3MOJIN3a U
JIeTIa3MOoJu3a B
PacTUTENBHBIX
KJIETKax» ||

21 [[HememOpanubie 1
OPraHoM bl KJIETKH] |

[EEN

22 [[Crtpoenue u pyHKUUU
apal]
23 [[CpaBHuTenbHAS 1 0.5
XapaKTepUCTHUKA KIETOK
9yKapuoT.
JlaGopaTtopHnas pabota
«3yuyeHue cTpoeHus
KJIETOK Pa3JIMYHBIX
OPraHu3MOBY||

24 [[Accummanus u 1
JTUCCUMUIISALINSA — JIBE
CTOpPOHBI MeTaboJIU3Ma.
Tumnbr oOMeHa BelecTs.
JIaGoparopHas paboTa
«M3yuenue
KaTaJIUTHYECKOM
aKTUBHOCTH (DEpPMEHTOB
(Ha mpuMmepe amMHIIa3bl
WJIM KaTanasbl)»]]

25 [[DepMeHTATHBHBIN 1 0.5
XapakTep peakiui
KJIETOYHOTO
MeTaboau3ma.



Ne
n/n

26

27

28
29

30

31

32

33

34

35

36

37

Tema ypoka

Jlaboparopuas paboTa
«M3yueHne
(bepMeHTaTUBHOTO
paciiernieHus
MEPOKCH/Ia BOJIOPO/IA B
PacTUTENbHBIX U
JKUBOTHBIX KIIETKax»]]

[[Benku-akTUBaTOPHI U
OCNKU-UHTHOUTOPHI| |

[[ABTOTpOGHBIN THIT
oOMeHa BemiecTB| |

[[@®oTocuuTE3]]

[[XemocuHTE3.
JlaGopaTtopHnast pabota
«CpaBHEHHE MTPOLECCOB
dboTocuHTE3a U
XEMOCHHTE3a» ||

[[AnaspoOHBIE
Opranu3msl. Bussl
OpOXKEHUSI.
JlaGopaTtopnast pabota
«CpaBHEHHE MPOLIECCOB
OpOXXEHUS U JbIXaHU» ]|

[[A’poOHBIE OpraHU3MBI.
Dranbl SHEPreTUYeCcKOro
obmeHal |

[[DHeprust MeMOpaHHOTO
IpagueHTa MPOTOHOB.
Cunrte3 AT®: pabora
npoToHHOU AT®-
CHHTa3bl ||

[[Peakiimu MaTpuyHOTO
cuHTe3a]|
[[Tpanckpumnuus —
MaTPUYHBIN CHHTE3
PHK]]

[[Tpancnsius u e€
3Tansl| ]

[[KonupoBanue
aMHHOKHCIOT. Pob
pubdocom B OMOCHHTE3E
oenkal]]

[[Opranu3zanus reHoma y
IIPOKApUOT U DYKapHoT] |

KosmmuecTBo yacos [Hara ONEeKTPOHHBIE
Bcero Konrponbhsie [Ipakruueckue H3YICHNA upoBbIe
paGoTHI paGoThI 00pa3oBaTesbHbIC
pecypcesl
0.5

=



Ne Tema ypoxka KosmmuecTBo yacos [Hara ONEeKTPOHHBIE

n/m Beero Kourpoushbie ITpaktuueckue H3Y4CHIS  LE(POBEIC
paboThI paboTh 00pa3oBaTeIbHbIC
pecypcehl
38 [[MonekymnspHbIe 1

MEXaHHU3MBI SKCIIPECCUU
TE€HOB y AYKapHoT]]
39 [[Bupycs — 1 0.5
BHEKJICTOUHBIE (DOPMBI
JKU3HH U O0JIMTaTHBIE
Tapa3uThl.
[IpakTnueckas pabora
«Co3maaue Moienu
BHUpYyCan]|
40 [[BupycHbie 1
3a00J1€BaHMS YCTIOBEKA,
YKUBOTHBIX, PACTCHUH | |

41 [[HanoTexHOJOTHH B 1
OMOJIOTHH U MEeTUIUHE] |
42 [[’Ku3HEHHBIA UK 1
KJIETKH | |
43 [[MarpuuHblii CHHTE3 1
JAHK]]
44 [[XpoMOCOMBEI. 1 0.5

JlaGopaTtopHnast pabota
«3yuenue xpomocom
Ha TOTOBBIX
MUKpoOIpenaparax» ||

45 [[Henenune kieTku — 1
MHTO3]]

46 [[Twmbl KIETOK. 1 0.5
Kapuokunes u
LUTOKUHES.
JlaGopaTtopHas pabota
«HaOnronenue Muto3a B
KJIETKaX KOHYHKa
KOpellka Jyka (Ha
TOTOBBIX
MHKpOIIpenaparax)»||

47 [[Perymsmst 1
YKU3HEHHOTO IIMKJIa
KJIETOK] |

48 [[Opranusm Kak eIuHOe 1
nenoe|]

49 [[TxaHu pacTeHHIl. 1 0.5
JIaGoparopHas paboTa
«M3yueHnue TkaHen
pacTeHuii»|]



Ne Tema ypoxka KosmmuecTBo yacos [Hara ONEeKTPOHHBIE

n/m Beero Kourpoushbie ITpaktuueckue H3Y4CHIS  LE(POBEIC
paGoTHI paGoThI 00pa3oBaTesbHbIC
pecypchl
50 [[TxaHu >KUBOTHBIX U 1 0.5

yenoseka. JlaboparopHas
pabota «M3yuenue
TKaHEH >KUBOTHBIX»| |

51 [[Opransl. Cuctemsl 1 0.5
opranoB. JlaboparopHas
paborta «3yyenue
OpraHoOB IBETKOBOTO

pacteHus»|]

52 [[Omnopa tena 1
OpraHus3MoB|]

53 [[dBwxenue 1
OpraHu3MoB|]

54 [[TIutanue opranu3MoB]|

55 [[IIutanme mo3BoHOUHBIX 1
JKHUBOTHBIX.
[InmeBapurenpHas
CHCTEMa YeIOBeKa] |

56 [[/sixanue 1
OPraHu3MoB| ]

57 [[dvixanue 1

MTO3BOHOYHBIX KUBOTHBIX
M YelI0BeKa| |

58 [[Tpancmoprt BemecTB y 1
OPraHu3MoB|]

59 [[KpoBenocHas cuctema 1
MTO3BOHOYHBIX KMBOTHBIX
Y YeJoBeKa| |

60 [[Bwimenenue y 1
OpraHu3MoB|]

61 [[3amuTay 1
OpraHu3MoB|]

62 [[UmmyHHas cuctema 1
yesoBekal |

63 [[PazmpakumocTh u 1
perynanus y
OpraHu3MoB|]

64 [[['ymopanbHas 1

peryasuus u
SHIOKPUHHAs CUCTEMA
YKUBOTHBIX U YEJIOBEKa] |

65 [[DPopMmbl pa3MHOKEHUS 1
OpraHu3MoB|]



n/n

66

67
68

69

70

71

72

73

74

75

Tema ypoka

KosmmuecTBo yacos [Hara ONEeKTPOHHBIE

Bcero Konrponbhsie [Ipakruueckue H3YICHNA upoBbIe

[[TIomoBoe 1
pa3MHoOKeHue| |

[[Meit03]] 1

[[TameToTrenes. 1
O6pazoBanue u

Pa3BUTHUC IMOJIOBBIX

kieTok. JJabopatopHas
paborta «3yyenue

CTPOCHHA IMOJIOBBIX

KJIETOK Ha I'OTOBBIX
MUKponpemnaparax»||

[[MHuBUyasibHOE 1
pa3BHUTHE OPTaHU3MOB —
oHTOTEeHE3] |

[[3akmaaka opraHoB U 1
TKAaHEN U3 3apOIbIIIEBBIX
JINCTKORB] |

[[PocT u pa3BuTHE 1
KUBOTHBIX.

JlaGopaTtopnast pabota
«BblsBIEHHE TPU3HAKOB
CXOJICTBA 3apOJIbIIIEH
MTO3BOHOYHBIX

YKUBOTHBIX» ] |

[[PazMHOXEHHE 1 1
pa3BUTHE PACTCHUH.
JlaGopaTtopHnas pabota
«CtpoeHue opraHon
Pa3MHOKEHHSI BBICIIINX
pacTeHuin»]]

[[McTropus ctanoBiieHnst 1
Y Pa3BUTHS T€HETUKU
Kak Hayku| |

[[OcHOBHBIE IOHATHUS U 1
CHUMBOJIbI T€HETUKH.
JIaGoparopHas paboTa
«Jlpo3oduina kak 00beKT
TeHETHYECKUX
nccaea0BaHuN» ||

[[3akoHOMEpPHOCTH 1
HacJeI0BaHUs

MPU3HAKOB.

Monorubpuanoe
CKpeLIMBaHHE.

[IpakTueckas pabora
"N3yueHue pe3yapTaToB

paboThI paboTh 00pa3oBaTeIbHbIC
pecypcehl

0.5

0.5

0.5

0.5

0.5



Ne
n/n

76

77

78

79

80

81

82
83

84

85

86

87

Tema ypoka

MOHOTHOPHUIHOTO
CKPEILIMBAHUS Y
npo3o¢huist"]]

[[uTonoruvyeckue
OCHOBBI
MOHOTHOPHUIHOTO
CKpenIuBaHus | |

[[Ananu3upyroriee
CKpeIIUBaHUE.
Henonnoe
JTOMUHUPOBaHUE] |

[[AurubpugHoe
CKpeIIBaHHE.
[IpakTnueckas pabora
«M3y4eHne pe3yabTaToB
TUTUOPUIHOTO
CKPEIIMBAHUS Y
Tpo30¢GUITBI» | |

[[LInTomoruueckue
OCHOBBI TUTHOPUTHOTO
CKpeIlMBaHus |]

[[Cuennennoe
HacJe0BaHUE
MPU3HAKOB] |

[[XpoMocoMHas Teopust
HACJIEICTBEHHOCTH ] |

[[Tenernka monal]

[[TenoTumn kak
1IeJIOCTHAs cucremal |

[[TeneTnueckuit
KOHTPOJIb Pa3BUTHUSA
pacTeHHiA, )KUBOTHBIX U
yesroBekal |

[[M3MeHYMBOCTH
IIPU3HAKOB. Bujipl
U3MEHUUBOCTH] |

[[MonudukanroHHas
U3MEHUYNBOCTH | |

[[BapuaunoHHbI# psia u
BapHallMOHHAs KPUBasl.
JIaGoparopHas paboTa
«HccnenoBanne
3aKOHOMEPHOCTEU
MOIU(UKAITTOHHO N
M3MEHYHUBOCTH.

KosmmuecTBo yacos [Hara ONEeKTPOHHBIE

Bcero Konrponbhsie [Ipakruueckue H3YICHNA upoBbIe
paboThI paboTh 00pa3oBaTeIbHbIC
pecypchl



n/n

88

89

90

91

92

93

94

95

96

Tema ypoka

[Toctpoenne
BAapUALIMOHHOTO psija U
BapyalMOHHOU
KpUBOI»]]

[[TenoTHIIMUECKAsT
U3MEHYUBOCTD.
KombunarusHas
WM3MEHYUBOCTH | |

[[MyTtamuonHas
W3MEHYHBOCTD.
[IpakTnueckas pabora
«MyTtanuu y npo30Quiib
(Ha TOTOBBIX
MUKpoTnpenaparax)»]|

[[3akoHOMEpHOCTH
MYTaIHOHHOTO
nporecca. JNMUreHeTUKA
1 SIATCHOMUKA] |

[[TeneTnka dyemoBeka.
[IpakTuueckas padoTa
«CocraByieHUE U aHAJIU3
POIOCIOBHOMY] |

[[MeToapl MeAUITMHCKOM
TEHETUKH ] |

[[Bnauenue
MEIUIIMHCKON FeHETUKH
B MIPEOTBPAILIEHUU U
JICYEHUU TeHETUYECKUX
3a00JI€BaHUI YeIOBEKa ] |

[[OcHOBHBIE TOHATHS
CEJICKIIHH.
JlaGopaTtopHas pabota
«3yuyenne copToB
KYJIbTYPHBIX PACTCHUI U
MOPOJ TOMAITHUX
YKUBOTHBIX» | |

[[MeTtonast
CENIEKIIMOHHOM paboTHI.
JIaGoparopHas paboTa
«M3ydyeHne METOI0B
CEJIEKIIUU PaCTEHUIN» ]|

[[docTrxeHus cenekiuu
pacTeHuil 1 KUBOTHBIX.
[IpakTuyeckas pabora
«IIpuBuBKa pacTeHUII»]]

KosmmuecTBo yacos [Hara ONEeKTPOHHBIE
Bcero Konrponbhsie [Ipakruueckue H3YICHNA upoBbIe

paboThI paboTh oOpa3oBarenbHbIe
pecypcel
1
1 0.5
1
1 0.5
1
1
1 0.5
1 0.5
1



Ne Tema ypoka KonunuecTBo yacos Hara DJIEeKTPOHHBIE

n/m Beero Kourpoushbie ITpaktuueckue H3Y4CHIS  LE(POBEIC
paboThI paboThI 00pa3oBaTeIbHbIC
pecypchl

97 [[Coxpancnme, uzyuenue 1
Y UCTIOJIb30BaHUE
TCHETHYCCKUX
pecypcos]|
98 [[buoTexHONOTHS KaK 1 0.5
HayKa ¥ OTpacib
MIPOU3BO/ICTBA.
[IpakTnueckas pabora
«M3ydeHnne 00bEKTOB
OMOTEXHOJIOTHI | |

99 [[OcHoBHBIE 1
HarpaBJIeHUS
CHHTETUYECKOMU
ouosorum||

100 [[XpomocomHast 1 1
reHHasi HHKeHepus| |

101 [[MenumuHCKHE 1
OMOTEXHOJIOTHH ||

102 [[Pe3epBHBII YpOK. 1
[ToBTOpEHME,
000011IeHHE,
cUCTeMaTH3alus
3HaHui |]

J106aBUTH CTPOKY

OBIIEE KOJIMYECTBO 102 0 135
YACOB II0 ITPOTPAMME

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJBHOI'O
IMPOLLECCA

OBS3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

* buosorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u apyrue; 1oy
penakuueii [Taceunuka B.B., Akiimoneproe odmectBo «M3aarenbetBo «IIpocBerieHuey

* buosorus. O6mas 6uonorus, 10 knacc/ 3axapos B.b., MamonTos C.I'., Connn H.H., 3axapoBa
E.T.; non penakmueii 3axaposa B.b., O01iecTBO ¢ OrpaHMYeHHON OTBETCTBEHHOCTHIO

«/IPOD Ay; AkimonepHoe o61miecTBo «M3marenscTBo «lIpocBemenue»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



