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MHNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo yueOHOMY mpenmery "buosnorusa" (nmanee - OMONOTHS) HA YPOBHE CPETHETO
obmero oOpa3oBaHus pazpadboTaHa Ha ocHoBe DeaepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3
«0O06 obpazoBanuu B Poccuiickoii @enepanuny, ®I'OC COO, Konnenuuu npenogaBanus yueOHOTO
npeamera «brosorus» u OCHOBHBIX MOJOXKEHUH (enepanbHoil paboueii mporpaMMbl BOCITUTAHUS.

VYuebnsiii npeamet «buonorus» yriayonénnoro ypoBHs u3ydenus (10—11 kmaccel) siBisercs
OJIHUM U3 KOMIIOHEHTOB IpeAMETHO obnactu «EcrecTBeHHO-HAay4Hble TpeaMmeTsl». CoriacHo
nonoxeausmM @I'OC COO npodunbHbIe yueOHbIE TPEIMETHI, U3y4aeMble Ha YTIyO0JIEHHOM ypOBHE,
SBIITIOTCST criocoOoMm nuddepenimanuy o0ydeHUsT Ha YPOBHE CPEAHEro O0IIero oOpa3oBaHUs U
MpHU3BaHbl 00ECIEYNTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOILIUM, CPEIHUM OOLIMM, CPEIHUM
npodeccuoHabHBIM W BBICHIMM 00pazoBaHueM. B To ke BpeMs KaxIbli M3 3TUX Y4e€OHBIX
NPEeIMETOB JIOJDKEH OBITh OpPHUEHTUPOBAH Ha MPHOPUTETHOE peIIeHHEe 00pa30oBaTeIbHbIX,
BOCIIUTATENbHBIX M PAa3BHBAIOIIMX 337134, CBS3aHHBIX C MpOoQOpHEHTAIMeld OO0YyJalommxcs Hu
CTUMYJIHMPOBAaHUEM MHTEpeca K KOHKPETHOW 00JacTh HAyYHOTO 3HAHMS, CBA3aHHOTO C OMOJIOTHEH,
MEIUIMHOMN, 3KOJIOTUEH, ICUXOJIOTHEH, CITIOPTOM UM BOCHHBIM JIETIOM.

[Iporpamma mo yuebHOMy mpeamery "buonorus" nma€r mpeacraBieHne O LEW M 3aJa4ax
u3ydeHus: yueObHoro mpeamera «buosorusy» Ha yriyOlIEHHOM YpOBHE, ONpeneNseT o0si3aTeIbHOoe
(MHBapuUaHTHOE) MPEIMETHOE COJEpXKaHUE, €ro CTPYKTypUpOBaHUE IO pas3jieiaM U TeMmaw,
pacmpezienieHre 1o KiaccaM, peKOMEHAYeT IMOCIeI0BaTeIbHOCTh U3YYeHHs yueOHOTo MaTepHala C
y4€TOM MEXMIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JOTMKH Y4eOHOTO Mpoliecca, BO3PACTHBIX
ocobOeHHOCTeH 0Oyuaromuxcs. B mporpamme 1o 61ooruu peain3oBaH MPHHIUI IPEEMCTBEHHOCTH
C u3y4YeHHEM OMOJOTMM Ha YypOBHE OCHOBHOTO oOmiero oOpaszoBaHus, Onarojgaps demy
MPOCMATPUBAETCA HAIPABICHHOCTh Ha TMOCJIEIYyIollee pa3BUTHE OHOJOTHYECKUX 3HAHMIA,
OPUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHSI, IKOJIOTHUYECKOTO
MBIIIEHMS], TPEJICTABICHUI O 3I0pOBOM 00pa3e KU3HM, HAa BOCIIUTaHHE OEPEKHOIO OTHOILIEHUS K
OKpY’Karolel MmpupoaHou cpere. B mporpamme mo OWMONIOTHMM TakKe IMOKa3aHbl BO3MOXKHOCTH
yuebHoro mnpenmera «buonorus» B peamuzanuu TpeboBanuit @I'OC COO K MIaHUPYEeMbIM
JMYHOCTHBIM, METAlpeAMETHBIM M IPEIMETHBIM pe3yjibTaraM oO0ydeHus M B (HOPMUPOBAHHUU
OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIbHOM JEATEIHHOCTH OOYyYaloOIIUXCsl 10 OCBOEHHIO
coJiepKaHusl OMOJIOTHYECKOT0 00pa30BaHUs HA YPOBHE CPEHETO 001Iero 00pa3oBaHus.

VYuebublii nmpeamer «buosiorus» Ha ypoBHE CpelHEro oouero oOpa3oBaHUS 3aBepllaeT
Ouosiornyeckoe oOpa3zoBaHME B IIKOJIE€ M OPHMEHTHUPOBAH HA pacIIMpEeHUE M YriayOleHue 3HaHWUH
oOyyarouuxcst 0 JKUBOM MPUPOAE, OCHOBAX MOJIEKYJISIPHON U KJIETOYHON OHOJIOruH, SMOPHOJIOTUI
1 OMOJIOTHM Pa3BUTHS, TEHETUKHU, CEJIEKIIMH, OMOTEXHOIOIMH, YBOJIFOIIMOHHOTO YUEHUS U 3KOJIOTHH.

N3yuenne ydyeOHOro mpenmera «buonorus» Ha yriayOJIeHHOM YpOBHE OpPHMEHTHPOBAHO Ha
MOJIFOTOBKY O0YYaloIUXCsl K MOCIEAYIOUIEMY MOTY4eHUI0 OHOJIOTHYECKOT0 00pa3oBaHus B By3ax
U OpraHu3alusix cpeaHero mnpodeccuoHalIbHOTO oOpa3zoBaHusi. (OCHOBY €ro CoOJepKaHUs
COCTaBJISIET CHUCTeMa OMOJOTMYECKMX 3HAHWM, IOJYYEHHbIX NpPU H3YYEHHH OO0y4YaroUMMUCs
COOTBETCTBYIOLIMX CHCTEMAaTHYECKUX pa3/eloB OHOJOTMM HAa YPOBHE OCHOBHOIO OOIIEro
obpazoBanus, B 10—11 kmaccax 3TH 3HaHUS MOJYYalOT pa3BuTHe. Tak, pacIIMPEeHbl U yriIyOJIeHbI
OMOJIOTMYECKHE 3HAHUS O PACTCHHSX, )KUBOTHBIX, Tpubax, OaKTepHsIX, OpraHu3Me YelIoBeKa, OOIIHNX
3aKOHOMEPHOCTSIX KU3HH, JOTOJHUTEIBHO BKIIOYEHBI OMOJIOTMYECKHE CBEIEHUS MPUKIIATHOTO U
IIOMCKOBOTO XapaKTepa, KOTOpPbIE MOXHO HCIOJb30BaTh KaK OPHEHTUPBI AJI IOCIEAYIOLIETO
BbIOOpa nmpodeccun. Bo3zMorkHa Takke MHTErpanus OMOJOTMYECKUX 3HAHUN C COOTBETCTBYIOIIUMHU
3HAHUSAMH, [OJIYUEHHBIMH OOYy4YalOUIMMHCS TNpU HU3YYeHUH (U3UKU, XUMUH, Teorpaduu u
MaTEMaTHKH.



CtpykTypa mnporpaMMmbl 1o yueOHOMYy mpeametry "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBI M HBOJIONHOHHBIA MOAXOABI K H3ydeHUIo Ouonoruu. CoOriacHoO MM, H3Y4aroTCs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE IS KHUBBIX CHUCTEM DPA3HOIO YPOBHS OpraHU3allUH,
HBOJIIOLIMM OPTaHUYECKOTro MHpa Ha 3emiie, COXpaHeHUs: OMOIOTrMYECKOT0 pa3HO00pa3us IUIaHETHI.
Tak, B 10 kimacce mM3y4aroTcss OCHOBBI MOJICKYJSIPHOW M KJIETOYHOH OHOJIOTMH, dMOPHUOJIOTHU U
OMOJIOTUU DPA3BUTHSA, TEHETHUKM U CEJIEKLIUH, OMOTEXHOJOTMM M CHHTETHYECKOW OHOJIOruy,
aKTyalU3UPYIOTCS 3HAaHUSA OO0y4arommxcs 1Mo OOTaHHWKE, 300JI0TUH, aHATOMUHU, (PHU3UOIOTHU
yenoBeKa. YueOHbId mpeamer «buonorus» mnpus3BaH OOECHEUUTh OCBOEHHE OOYUYaIOIUMUCS
OMOJIOTMYECKUX TEOPUH U 3aKOHOB, UM, MPUHIIUMIIOB U MPABUIL, JIEKALU[UX B OCHOBE COBPEMEHHOMN
€CTeCTBEHHO-HAYYHOW KApTHHBI MHpA, 3HAHUNH O CTPOSHHHM, MHOT000pasMM M OCOOCHHOCTSAX
KJICTKH, OpraHu3Ma, IMOMYJISALUU, OWOIEH03a, SKOCHUCTEMBI, O BBIJAIOMIUXCS HAYYHBIX
JOCTUKECHHSX, COBPEMEHHBIX HCCIIEOBAaHUAX B OMOJIOTHU, MPUKIAAHBIX aCIEKTaX OMOJOTrUYECKUX
3HaHud. g pa3BUTHS W TOAJEpKaHUS HHTepeca oOydaroluxcsi K OHOJOTMU Hapsaxy co
3HAYUTENBHBIM 00BEMOM TEOPETHYECKOTO0 MarepHaja B COJEpXKAaHHHM MPOrpaMMbl 1O OHOIOTUU
MPEAYCMOTPEHO 3HAKOMCTBO C HMCTOpWMEH CTAHOBJICHUS M PA3BUTHUS TOW WM MHOW 00IacTH
OMOJIOTHH, BKJIQJOM OTEUYECTBEHHBIX M 3apyOCKHBIX YYEHBIX B pEIICHUE BaKHEHIINUX
OMOJIOTMYECKHUX U 9KOJOTHYECKHUX MpobieM.

Lenp w3ydyeHnust yaeOHOro mpenmera «buomorus» Ha yriayOnEHHOM YpPOBHE — OBIIAJCHHE
00y4aroIUMUCs 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHATIBHON OPTaHMU3aluH )KUBBIX CHCTEM Pa3HOTO
paHra u mOpuOOpeTeHHWEe YMEHUH UCIONIb30BaTh 3TH 3HAHHMS B (OPMUPOBAHWU HHTEpeca K
onpenenéHHo o6macTu NpodeccuOHANBHON JesITeNbHOCTH, CBSI3aHHOW C OHOJOTHEH, WM K
BBIOOpY y4EOHOTO 3aBe/IeHUS IS TPOAOIDKEHUS OHOIOTUIECKOT0 00pa30BaHHUS.

JlocTmkenne nenu u3ydeHus ydeOHoro mpenmera «buomorus» Ha yriayOn€HHOM YpOBHE
o0ecreunBaeTcs peleHueM CIeAYyoIuX 3a1ay:

OCBOEHHUE O0YYaIOUIMMHUCS CUCTEMbI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX OHOJIOTHYECKHX
TEOpUSAX, KOHLEMIMUAX, TUIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTSX M MpaBUiIaX, COCTABJISIOIIMX
COBPEMEHHYIO €CTECTBEHHO-HAYyYHYIO KapTHUHY MUpPa; O CTPOEHUH, MHOT000pa3uu U 0COOEHHOCTAX
OMOJIOTHYECKUX CcHCTeM (KJIeTKa, OpraHu3M, NONyJsalus, BHJI, OuoreoueHos3, Ouocdepa); o
BBIIAIOIINXCS OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

03HaKOMJIEHHE O0yYaIoUIMXCs ¢ METOJaMU MO3HAHUSI )KUBOM MPUPOBI: UCCIIE0BATEIbCKUMU
METOJIaMU OHMOJIOTUYECKMX HayK (MOJEKYJISpHOM M KJIETOYHOW OHOJOTuH, 3MOpPHOJIOTUU U
OMOJIOTUU DPA3BUTHSA, TCHETUKUM W CEJIEKLMH, OMOTEXHOJOIMH M CHHTETHYEeCKOH OHoiorum,
MAJICOHTOJIOTUM,  JKOJIOTUM); METOJaMHU  CaMOCTOSATENBHOTO  IMPOBEACHHMS  OMOJOTMYECKUX
uccieoBaHU B jrabopatropud W B Tpupoae (HAOMIOJIEHHWE, HW3MEpPEeHHE, SKCIEPHUMEHT,
MOJICJIUPOBAHUE);

OBJIaJIcHUE OOYYalOIMMHUCS YMEHHSMH: CaMOCTOSTEIbHO HAXOAWUTh, AaHAJIU3UPOBATh H
UCIOJIb30BaTh OMOJIOTMYECKYI0 MH(OPMAIIHIO; MONH30BAThCSI OMOJOTHYECKOW TEPMUHOJIOTHEH U
CUMBOJIMKOM; YCTaHABIMBATh CBSA3b MEXKY Pa3BUTHEM OMOJIOTHUU U COLIMATbHO-3KOHOMHYECKUMHU U
HKOJIOTMUECKUMHU TMpoOJeMaMH 4YeJIOBEUECTBA; OLEHUBATh IMOCIEACTBHUS CBOEH AESITEIbHOCTU IO
OTHOLICHUIO K OKPY)XAaIollel MpUpOTHONW cpeae, COOCTBEHHOMY 3J0POBBIO M 370POBBIO
OKpYKaloIIKX JII0JIei; OOOCHOBBIBaTH M COONIONATh MeEpbl NPO(PUIAKTHKH HH(PEKIHOHHBIX
3a00€BaHU, TpaBUiia TOBEJACHUS B NPHUPOJAE W obOecrmedeHus: Oe30macHOCTH COOCTBEHHOU
KHU3HEICSITENIbHOCTY B YPE3BbIUAHHBIX CHUTYyallMsX MPUPOJHOTO M TEXHOTEHHOI'O XapaKTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAyYHbIE OTKPHITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y OOYYaIOUIMXCS HHTEJUIEKTYalIbHBIX M TBOPUECKUX CIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITHUSIMM M COBPEMEHHBIMU HCCIIEIOBAaHUSIMU B OHOJIOTHUH,
pelaeMbIMi €10 IpoOJieMaMu, METOJ0JIOTHEH OHOJIOTUYECKOTO UCCIIEOBAHUS, TPOBEICHUS



HKCHEPUMEHTAIbHBIX  HCCIEAOBAHUM, peIleHUs OMOJIOTMYECKMX  3a7ad, MOJEIUPOBaHMS
OMOJIOTNYECKUX OOBEKTOB U MPOIIECCOB;

BOCIIUTAaHHE y OOYYaIOIIMXCS LIEHHOCTHOTO OTHOIIEGHHUS K >KMBOH HpPUPOAE B LEJIOM U K
OTAENbHBIM €€ O0O0BeKTaM U SBJICHUAM; (POPMUPOBAHUE HKOJOTMYECKOM, TIe€HEeTHYECKOH
IPaMOTHOCTH, OOIeH KyJabTypbl IMOBEACHUS B IMPUPOJAE; HHTErPAllMM €CTECTBEHHO-HAY4HbIX
3HAHUM;

npuodpeTeHue 00Yy4aloUMMHCA KOMIETEHTHOCTH B PAalMOHAIBLHOM MPUPOIONOIH30BAHUU
(cobmroneHue mpaBui NOBEJAEHUS B IPUPOE, OXPaHbl BUAOB, IKOCHCTEM, OHOC]EPHI), COXpaHEHUN
COOCTBEHHOI'O 3J0POBbS M 3A0POBbS OKPYXKAOLUX JItOJeH (coOnroneHuss Mep NpopUIaKTUKU
3a0oseBaHuil, obOecrieueHue OE30MaCHOCTH JKU3HENEATENILHOCTH B YPE3BBIUANHBIX CHUTYAIHIX
MPUPOJHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOJIB30BAaHMS OMOJOTMYECKUX 3HAHWNA U
YMEHUI B IOBCETHEBHOW KU3HH;

CO3JlaHM€ YCIOBUH Ul OCO3HAHHOIO BbIOOpa OOYYarOIIMMUCS WHAMBUIYAIbHOU
0o0pa3oBaTeNbHOW  TPAaEKTOPUH, CHOCOOCTBYIOWIEH — MOCIeAyromeMy  MnpodhecCHOHAIBHOMY
CaMOOIIPEICIICHUIO, B COOTBETCTBUHU C UHIAMBHIyaTbHBIMH HHTEPECAMHU U MOTPEOHOCTSIMHA PETHOHA.

OOmiee 4McIO YacoB, OTBEAECHHBIX HA H3ydyeHHE OHOJIOrMHM Ha YIrIIyOJEHHOM YpOBHE
cpenHero obriero oopazoBanus, cocrapiser 204 yaca: B 10 kimacce — 102 gaca (3 yaca B Heieln0), B
11 knacce — 102 gaca (3 gaca B HEJEI0).

OT100p opraHu3anMoOHHBIX (HOPM, METOIOB U CPEACTB O0yUEHHS OMOJIOTHH OCYIIECTBIISETCS C
y4€ToM crneuu(uKd ero cojepXkaHus M HaIpaBICHHOCTH HA MPOAOIDKEHHE OHOJIOIMYecKOoro
00pa3oBaHMs B OPraHU3ALUAX CPETHETO NPOPECCHOHATBLHOIO U BBICILIET0 00pa30BaHuUs.

OO0s13aTeNIbHBIM  YCIIOBUEM TIPU OOY4YEeHHM OWOJIOTMHM Ha YriayOlEHHOM YpPOBHE SIBJISETCS
MIPOBE/ICHUE JIAOOPATOPHBIX M MPAKTHUECKUX paboT. Takxke ydacTue 00yJaromuxcs B BHIIIOJTHEHUN
IIPOEKTHBIX U y4eOHO-HUCCIIE0BATENLCKUX paboT, TEMATUKAa KOTOPBIX ONpENENsIeTcsl yUYUTeIeM Ha
OCHOBE UMEIOIINXCSI MATEPUAIBHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOAHBIX YCIOBUH.



COJEPKAHUE OBYYEHUA
10 KJIACC

Copepxanue IpOrpaMMBl, BBIIEICHHOE KYPCUBOM, HE BXOIUT B IIPOBEPKY IOCYAAPCTBEHHOU
uroroBoi arrecranuu (I'MA).

Tema 1. Brnosorus kak Hayka

CoBpemeHHass Ouojorust — KOMIUIEKCHas Hayka. KpaTkas uctopus pa3BUTHS OHOJIOTHU.
buonornyeckue Hayku M u3yyaemble UMM IpoOieMbl. DyHIamMeHTanbHble, NPUKIATHBIE U
IIOMCKOBBIE HAYYHbIE UCCIIEIOBAaHMsI B OMOJIOTHH.

3HayeHue Ouosoru B (GOPMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUpA.
[Tpodeccun, cBs3anHble ¢ Ouonoruei. 3HaueHHWE OHOJOTMM B TMPAKTHUECKOW AEATEIbHOCTU
4eJI0OBEKA: MEAMIIMHE, CEIBCKOM XO035IICTBE, IPOMBILITICHHOCTH, OXPaHE IPUPOBIL.

JdeMoncTpamun

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsun, V. I'apseii, I
Mennens, B. U. Bepuanckuii, U. I1. [1aBnos, . . Meunukos, H. 1. BaBunos, H. B. Tumodees-
PecoBckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupl u cxembl: «CBsi3p OMOJOrMM C APYrUMHM Haykamu», «CucremMa OMOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl M X H3y4YeHHE

Xusble cucremMbl Kak MpeaMmer uzydeHus Ouosnoruu. CBOWCTBA JKUBBIX CHCTEM: €IUHCTBO
XMMHMYECKOI'O COCTaBa, JUCKPETHOCTh U LEIOCTHOCTD, CI0XKHOCTh U YIOPAJOYEHHOCTb CTPYKTYPBI,
OTKPBITOCTh, CAaMOOpPraHU3aIMsl, CAMOBOCIIPOU3BEICHHUE, Pa3ApaKUMOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE.

YPOBHM OpraHuM3alMM KMBBIX CHCTEM: MOJIEKYJISIPDHBIM, KJICTOYHbBIM, TKAHEBbIN,
OpraHU3MEHHbIH, MONMYISIIMOHHO-BUI0BON, SKOCUCTEMHBIN (OHMOreoneHOTHUECKHi), GMOChEepHBIH.
[Ipoueccel, mpoucxosmue B )kUBbIX cucTemMax. OCHOBHbBIE MPU3HAKH KUBOTO. JKH3HB Kak ¢opma
cyliecTBoBaHMs Marepuu. Hayku, u3yuaroniyie »KuBble CHCTEMbI Ha Pa3HbIX YPOBHSX OpraHU3aIiy.

W3yuenune >kuBBIX cucTeM. Metonsl Ouonoruueckoil Hayku. HalGmronenue, u3mepenue,
9KCIIEPUMEHT, CUCTEMaTu3alus, MeTaaHanus. [loHsaTre o 3aBUCMMON U HE3aBUCUMOM NEPEMEHHOM.
[InanupoBanue skcnepumeHnTta. IlocranoBka u mposepka rumnore3. HyneBas rumnotesa. Ilonsrue
BBIOOpDKM M €€ J0CTOBEpHOCTh. Pa3bpoc B Ouosornuyeckux JaHHbBIX. OllEHKa JTOCTOBEPHOCTH
IIOJIyYEHHBIX pe3ynbTaroB. [IpMumMHBI HCKaKeHUs pe3yslbTaToB dKcrepuMmeHTa. [loHsaTue
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabnuup! u cxembl: «OCHOBHBIC PU3HAKH KU3HNY, «buonornyeckue cuctemel», «CBoiCTBa
KUBOW MaTrepum», «YpPOBHU OpraHM3alMM >KUBOM NpHUPOAb», «CTpOeHHE XMUBOTHOM KIETKW»,
«TkaHM KUBOTHBIX», «CHCTEMBI OpraHOB 4YEJIIOBEYECKOIO0 oOpraHuzMa», «buoreoueHosy,
«buocdepay, «MeToIbl U3YUIECHHS )KHBOUW MPUPOIBI».

Ob6opynoBanue: nabopaTopHoe 00OpyIOBaHWE ISl MPOBEACHHS HAONIOACHUH, M3MEpPEHUH,
JKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHuEe pa3nMUYHBIX METONOB IPU W3YYEHHH JKHUBBIX
CUCTEMM.

Tema 3. buosorust Kierku

Knerka — cTpyKTYpHO-(QYHKIMOHANIbHAs €IWHHUIA >XUBOTro. VICTOpHUS OTKPBITUS KIIETKH.
Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M. Ilneiinen, P. Bupxos).
OCHOBHBIE MOJOXKEHUS COBPEMEHHON KJIETOYHOW TEOPHUH.



Meroapl MOJIGKYJISAPHOH ¥ KJICTOYHOW OWOJIOTMH: MHUKPOCKONHUsS, Xpomartorpadus,
anekTpoope3,  METOX  MEUeHBIX  aTOMOB,  Ju(QepeHIraTbHoe  IEeHTPU(PYTUpOBaHUE,
KyJIbTUBUPOBAaHHUE KIETOK. M3yuenue @OUKCUPOBAHHBIX KIemMOK. IJIEKTPOHHAS MHUKPOCKOIIHS.
Kongoranvnas mukpockonus. Bumanvhoe (npudicuznennoe) uzyuenue Kiemox.

JdemoHcTpauuu

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

Tabmuupsl u cxembl: «CBETOBOM MHUKPOCKOI», «IJNEKTPOHHBIH MHKpockom», «Mcropus
Pa3BUTHSA METOJI0OB MUKPOCKOIIUI.

OO0opynoBaHMe: CBETOBOM MHKPOCKOI, MHUKPOIIPENapaTbl PacTUTENIBHBIX, >KUBOTHBIX H
OaKTepUaIbHBIX KICTOK.

IIpakTuueckasi padora «/3ydyeHue MeETONOB KIETOUYHOM Oumonoruu (xpomarorpadus,
anekTpodopes, muddepennuanbaoe nenTpudyruporanue, [TLP)».

Tema 4. XumMnyeckasi Opranu3anms KJIeTKH

XUMHUYECKUNA COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMUKPOIJIEMEHThL. Boma u €€ ponb
KaK pacTBOpHUTENS, pEareHTa, YydyacTHUe€ B CTPYKTYPUPOBAHUU KIETKH, TEIUIOPETYIISLUH.
MuHepalbHble BEILECTBA KIETKHU, UX OMooruyeckas posib. Pojb KaTHOHOB M aHHOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKH. buonorndeckue nonumepsl. benku. AMHHOKHMCIOTHBIN
coctaB 0enkoB. CTpyKTyphl OeKoBOM Mosiekyibl. [lepBuuHas cTpykTypa Oenka, menTHAHAs CBS3b.
Bropuunas, TpeTuuHas, 4eTBepTHuYHAas CTPYKTypbl. [JleHarypauus. CBolicTBa O€NKOB.
Knaccudukanus 6enkoB. buonornueckue ¢pyHkiuu 6enkoB. [lpuonsi.

VYraeBoasl. MoHOcaxapuibl, qucaxapuibl, OJMrocaxapuabl U noiaucaxapuipl. O0muil miaxn
CTpoeHus 1 (PU3NKO-XMMHUYECKHE CBOMCTBA YIiIeBOAOB. bronornueckue QyHKIMH yriIeBOI0B.

JIlununpr. I'uapodmnsHO-THAPODOOHBIE CBOIICTBa. Knaccudukarus JIUIHU/IOB.
Tpurnuuepunsl, Gochoaunusl, BOCKH, crepouabl. buonornueckue ¢pyHkuumu aunuaon. OOmue
CBOWCTBA OMOJIOTMYECKMX MeMOpaH — TEKydecTb, CIOCOOHOCTb K CaMO3aMBIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

HyxneunoBbeie kucnorsl. JJHK u PHK. Crtpoenme HyknenHOBbIX KuciaoT. HykiaeoTunsl.
[Tpunuun xommiementapHoctu. IlpaBmwio Yapradda. Crpykrypa JHK — nBoitnas cnupais.
Mecronaxoxaenue u 6nonornyeckue pynkunu JJHK. Buast PHK. @ynkuuu PHK B kietke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mojekyne AT®. buonorunueckue
¢byakuun  AT®. BoccraHoBiIEeHHBIE TEPEHOCUYMKH, HX (QYHKIMA B KIETKe. /J[pyeue
nykneozuompugocpamor (HT®). Cexennponanue JHK. Memoowr cenomuru, mpanckpunmomuxu,
NPOMEOMUKU.

CrpykrypHast Ouojorusi: OMOXMMHMUYECKHE M OMO(HU3MYECKHE HCCIEIOBaHMUS COCTaBa W
IIPOCTPAHCTBEHHOM CTPYKTYphl OuoMonekyn. Modenuposanue cmpykmypol u QyHKyuti 6UOMOIEKY
u ux komniekcos. Komnvromepuwiti ousaiin u op2aHuyecKull cunmes OUOMONIEKYIl U UX HENPpUpOOHbIX
aHano2os.

JdemMoHcTpanuu

[Toptpertsr: JI. Ilonunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panximn, @. Canrep, C.
IIpy3unep.

Huarpammsl:  «PacnpeneneHne XUMHUYECKMX  JJIEMEHTOB B HEXKUBOM  IIPUPOJIE»,
«Pacrnpenenenne XUMUYECKUX JIEMEHTOB B )KUBOW IIPUPOJIEN.

Tabmuubr u cxembl: «[lepmomnueckas TabiMIla XUMHYECKHUX JJIeMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOIBI», «BemecTBa B cocraBe oOpraHuzMoB», «CTpoeHHE MOJeKyIbl Oenkay,
«CTpyKTyphl O€IKOBOH MOJIEKYNbl», «CTpOEHHE MOJEKYJ YIIeBOAOB», «CTpOoeHHE MOJEKYI
nunuaoBy, «HykinenHoBbie Kucinote», «Ctpoerue Mojekyiasl ATDy.

O6opynoBaHue: XUMUYECKasi IOcy1a 1 000pyI0BaHHeE.



JlaGopaTopHas padora «OOHapyxeHHE OCTKOB C MTOMOIIBIO KAaUeCTBEHHBIX PEAKITUI».

JlabopaTopHnasi padora «lccinenoBaHne HYKIEMHOBBIX KHCJIOT, BBIIEJICHHBIX M3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u yHKUMH KJIETKH

Tunbel KieTok: sykapuoTHdeckas M Ipokapuotudeckas. CTpyKTypHO-(YHKIMOHAJIbHbIE
00pa3oBaHMsI KJICTKH.

Crpoenne npokapuoTuieckoit kiuetku. Kierounas crenka 6akrepuii u apxeil. OcoOeHHOCTH
CTPOEHUS TeTepoTpOo(HOI 1 aBTOTPO(PHOM MPOKAPHOTUUECKUX KJIETOK. MecTo M poJib IPOKAPUOT B
OnolLIEHO3aX.

Crpoenne U (PyHKIIMOHHUPOBaHHME SyKapHUOTHUECKOW KieTku. Ilmasmatmueckass memOpana
(mmazmanemma).  CTpykTypa IUIa3MaTHuyeckol memOpanbl. TpaHcmopT  BeEIIECTB  uepe3
IJIa3MaTHYeCKyl0 MeMmOpaHy: mnaccuBHBIM (auddy3us, obneruéHHas auddysus), aKTHUBHBIA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopT). IlomynmpoHuiaemocts mMeMOpanbl. Pabora
HATPUI-KAIMEBOT0 HAacoca. DHAOIMTO3: MUHOIMTO3, (harormuTo3. Dk3omuro3. Kieroynas creHka.
CrpykTypa 1 GyHKINU KIETOYHOW CTEHKH PACTCHHIA, TPHOOB.

[uromnazma. Ilurozons. Ilurockener. JIBmxenue nutomnasmel. OpraHongpl KJIETKH.
OnHomMeMOpaHHBIE OpPraHoOMIbl KIETKU: sHAomuiazMatuueckas cetb (OIIC), ammapat I'onbmxwu,
JM30COMBI, MX CTpoeHHe M (yHKIHHA. B3anmMOCBSI3b OZHOMEMOpPAHHBIX OPTaHOMIOB KJIETKH.
CrpoeHue TpaHyIsIpHOrO peTukynyMma. Mexanusm nanpaénenus 6enkos 6 OIIC. Cunres
pacTBopuMbIX  OenkoB.  CuHTe3  KJIETOYHbIX ~ MeMOpaH. [mankuii  (arpaHyJsisipHbI)
sHOMIa3MaTHUecKuil petukynyMm. CekperopHas (yHkuus anmnapata ['onbmxu. Moougukayus
benxoe 6 annapame I'onvoocu. Copmuposka 6enkos 6 annapame I 0160xcu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyoisn pactutenbHbIX KieTok. Kierounstii cok. Typrop.

[TomyaBTOHOMHBIE ~ OpPraHOMJbl KJIETKM: MHUTOXOHJPHUH, IIacTuabl. [Ipoucxodicoenue
mumoxonopuu u naacmuo. Cumbuocenes (K.C. Mepeockosckuii, JI. Mapeynuc). CtpoeHue u
GYyHKIIMM MHUTOXOHApPUM U miacTuid. llepBuuHble, BTOPUYHBIE W  CIIOXKHBIE TIACTHJIbI
(hOTOCHHTE3UPYIOMINX SYKAPUOT. XITOPOILIIACTHI, XPOMOIUIACTHI, JICNKOTUIACTHI BBICIIUX PAaCTCHUH.

HememOpannble opraHounbl kietku CTpoeHue M (yHKIMHM HeMEMOpaHHBIX OpPraHOMJIOB
KIeTku. PubGocomsel.  Ilpomescymounvie  ghunamenmoi.  MukpodunamMeHTsl.  Axkmunogvie
Muxkpogunramenmol. MpblIEUHbIE KIETKH. AKMUHOBble KOMNOHEHMbl HEeMbIUEUHbIX KIemoK.
Muxkporpybouku. Knerounsiii unentp. CrpoeHHe U JBUKEHUE HKIYTUKOB U PECHHUYEK.
MuxkpoTpyOouku 1utoruiasMel. LlenTpuons. benku, accoyuuposanmvie ¢ Mukpoguramenmamu u
Mmukpompybouxkamu. Momophvle 6enxu.

Anpo. ObGonouka sapa, XpoMaTHH, KapHOILIa3Ma, SJIPBIIIKH, UX CTPOE€HHE M (DYHKIUU.
SAnepHslii 6enkoBbIil MaTpukc. IIpocTpaHcTBEHHOE PacoOI0KEHUE XPOMOCOM B MHTEP(PA3ZHOM sJIpe.
Dyxpomamun u cemepoxpomamur. benku XxpoMatuHa — TUCTOHBL. JJunamuka s0epHotl 000104KU 6
mumo3se. HoepHulii mpancnopm.

Knerounsie BkimtoueHus. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT (PacTUTEIbHOM,
KUBOTHOM, TpHOHOI1).

JdemMoHcTpanuu

IToptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuis! u cxembl: «CTpoeHHE YKapUOTHUYECKON KIETKN», «CTpoeHne )KUBOTHOU KIETKH,
«CTpoeHHe pacTUTENbHOM  KIeTkn», «CTpoeHue MUTOXOHIpum», «apo», «CtpoeHue
IIPOKAPUOTHUYECKOMN KIETKH.

Ob6opynoBaHue: CBETOBOMH MUKPOCKOI, MUKPOIIPENapaThl paCTUTEIbHbIX, )KHUBOTHBIX KJIETOK,
MUKpoOTpenaparbl 0akTepHalbHbIX KIETOK.

JlaGoparopHas padora «/3yueHne CTpOeHHS KIETOK Pa3IuYHbIX OPraHU3MOB).



IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI».

JlabopaTopHasi padora «liccienoBanue miua3Moian3a M JIEMJIA3MOJU3a B PACTUTENBHBIX
KJIETKax».

IIpakTnueckas padora «/3ydyeHue ABMKEHUS HUTOIIA3MbI B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NPeBpallleHHe FHEPTUHN B KJIETKe

AccuMmisiiMsl M JUCCUMWIIALIMS — JBE CTOPOHBI MeTaboiu3Ma. Tumbl oOMeHa BEIIECTB:
aBTOTPOGHBIN U TeTepoTpodHbIA. YdacTue Kuciopoga B 0OMEHHBIX MpoIeccax. DHEPreTHIecKoe
obOecrieuenre kieTku: npeBpaiieHue AT® B oOMeHHBIX mporeccax. DepMeHTATUBHBINA XapaKTep
peakuuil KjaeToyHoro metabonusma. OepMeHTHI, UX CTPOCHHE, CBOWCTBA U MEXaHU3M JCHCTBHUSL.
Kodepmentsl. Otnnunst (pepMEHTOB OT HEOPraHWYECKHUX KaTaau3aTopoB. Belku-akTHBaTOpbl U
OeIKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH ()epMEHTATUBHBIX PEAKIIMN OT Pa3IHMYHBIX (PAKTOPOB.

[lepBUuHBIl CHHTE3 OPraHMYECKUX BELIECTB B KieTke. DorocuHTe3. AHoKcucenmwvii u
oKcuceHnvlti  pomocunmes y  baxkmepuii. Ceemocobupaowue nucMeHmvl U NUSMEHMbl
peakyuonHozo yeumpa. Ponb XjioporuiactoB B mporecce ¢orocunTe3a. CBETOBas M TEMHOBAS
dazel. @omoowvixanue, Csz, C4. u CAM-munet gpomocunmesa. TIpogyKTHBHOCTH (POTOCHHTE3A.
Brnusinue pa3nuyabix pakTopoB Ha CKOPOCTh OoTOCHHTE3a. 3HaUeHHEe (OTOCUHTE3A.

Xemocunre3. PazHoobpa3ue opraHu3MOB-XEMOCHUHTETHUKOB: HUTpUDULIUPYIOLINE OaKTEepHH,
xKene300aKkTepuu, cepoOaKTepHH, BOIOPOIHbIE OakTepuu. 3HAaUeHUE XEMOCHHTE3A.

AHa’pobOHble opranusmbl. Bunel Opoxenus. IIpoaykTel OpoxeHHS U MX HCIIOJIb30BAHUE
YelOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3Mbl KaK OOBEKTHl OMOTEXHOJIIOTMH W BO3OYIUTENIH
0ose3Hei.

AspoOHBIE OpraHu3Mbl. JTambl SHEpreTuueckoro ooOmeHa. I[loaroToBUTENBHBIN HTall.
['mukonu3 — 6ECKUCIOPOAHOE PACIIETIICHHUE TITFOKO3BI.

buonoruueckoe okuclieHue, WM KIETOYHOE IbixaHue. Poib MHUTOXOHApPUN B Mpolieccax
o6uonorudeckoro okucineHus. uximyeckue peaknuu. OxucnuTtenbHoe (ochopunupoBaHue.
Onepeus membpannozo epaduenma npomonos. Cunmes AT®: paboma npomonnou ATD-cunmasuol.
[IpeumymiectBa a’poOHOro myTd oOMEHa BeleCTB IHepes aHa’poOHbIM. (P(HEKTUBHOCTH
HHEPreTHYecKOro oOMeHa.

JdemoncTpanuu

[optpetsr: Ix. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumer u cxembl: «®DoTocuHTE3», «DHEpreTHUeckuii oOMeH», «buocuHTe3 Oenkay,
«Ctpoenue pepmeHTa», «XEMOCHHTE3.

O6opynoBaHHe: CBETOBOM MHMKPOCKON, 00OpyIOBaHHE ISl MPUTOTOBJICHUS IMOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPEIIapaToB.

JlaGopaTopnasi pa6ora «/3yueHue KaTaIUTUYECKOW aKTUBHOCTU (pepMEHTOB (Ha mpuUMepe
amMmIIa3bl WIK KaTaaasbl)y.

JlabopaTopHnas pa6ora «/3ydeHue hepMEHTAaTUBHOTO paCHIEIIICHUSI TTEPOKCHIA BOJAOPOIA
B PACTUTEIHHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTopHas padora «CpaBHeHUE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JlabopaTopnasi pabora «CpaBHEHHUE TPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacieacrBeHHasi MHpoOpMalus U peaju3anus eé B KJeTKe

Peaknun marpuuyHoro cuHTe3a. [IpHHIMI KOMIIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peanusamms HaclneACTBEHHON wuH(popManuu. [eHeTHYecKuii KoA, €ero CBOMCTBA.
Tpanckpunuuss — marpuunblii cuHte3 PHK. IlpuHumnsl TpanCKpUNIMU: KOMILJIEMEHTAPHOCTD,
aHTHUIApaJUIENbHOCTh, ACUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoti
knemxe. Hexooupyrowue PHK.



Tpancnsaumst u e€ stanbl. Yuactue TpaHcrnopTHeix PHK B OmocunTese Oenka. YcmoBus
6uocunresa Oenka. KogupoBanue amuHokuciot. Posb pubocom B GnocunTe3e Oenka.

Coepemennvie npeocmasnenuss o cmpoenuu 2enog. OpraHuzanus IeHomMa y IpPOKapuoT U
AYKapHoT. Perymnsius akTHBHOCTH I'€HOB Yy MpokapuoT. ['unoresza onepona (®. XKakoo, XK. Mano).
MonekynapHule mexanusmvl IKCcnpeccuu 2eHog y sykapuom. Pone xpomamuna 6 pecynayuu pabomel
2enos. Perymnsuus oOMEHHBIX IPOIIEcCOB B KieTKe. KieTounslif romeocTas.

Bupycsl — Hekierounbsle (popMbl KM3HM U OONMMraTHble mapa3uThl. CTpOEHHE MPOCTHIX U
CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusnennwiil yuxi [JHK-codepaicawux supycos,
PHK-cooepoicawux eupycos, bakmepuoghazos. Obpamnas mpanckpunyus, pegepmasa, unmezpasd.

BupycHsie 3a060eBanus 4enoBeka, KuBOTHbIX, pactenuit. CIINU]J], COVID-19, conuansabie
U METUIIMHCKHE TPOOIEMBI.

buoungopmamuxa: unmecpayus u amanuz oonvuux maccugos («bigdata») cmpykmypHvix
ouonocuyeckux oamnvix. Hanomexunonoecuu 6 ouonocuu u meouyure. Ilpoepammupyemoie Gynxkyuu
benxos. Cnocobvt 00cmasKu 1ekapcms.

JdemMoHcTpanuu

[Toptpetsr: H. K. Konsuos, 1. Y. IBaHOBCKU.

Tabmuet u  cxembl: «buocuHTes  Oenka», «['eHetmyeckuii koa», «Bupyce,
«baxTepuodaru».

IIpakTnueckas padora «Co3gaHue MOJEIU BUPYCay.

Tema 8. JKu3HeHHBIH HUKJ KJIETKH

Knerounslii 1mukn, ero mepuonbl u peryisanus. Wurepdpaza u muto3. OcoOeHHOCTH
MPOLIECCOB, MpoTeKarmux B uHTepdasze. [loaroroBka KIETKM K jAeleHHUI0. [IpecHHTeTHYECKHIA
(MOCTMUTOTUYECKUI), CUHTETUYECKUH M IOCTCUHTETUYECKUM (IIPEMUTOTHYECKUM) IEepUOJbI

nHTEep(da3hl.
Marpuunsiii  cunre3 JHK -  pemukamus.  Ilpunununsr  perumkamuu — JIHK:
KOMIUUIEMEHTAPHOCTh,  IOJYKOHCEPBATHUBHBIA  CHUHTE3,  AHTUIIAPAUICIIBHOCTh.  MeXaHu3M

perunkanuu JJHK. Xpomocomel. Ctpoenne xpomocoM. Termomepsl U TeomMepaza. XpOMOCOMHBIHN
HAOOp KJIETKU — KapuOTHM. JIMTUIOMAHBIA W TamjJouJHBI HaOOpHl XpOoMOCOM. ['oMolorHYHbBIE
XpoMocoMbl. [1010BBIE XPOMOCOMBI.

Jenenue kneTku — Muto3. CTaguy MUTO3a U IPOUCXOJSAIINE B HUX IpoLecchl. TUMbl MUTO3a.
Kapnokunes n nutoknHes. buosornueckoe 3Ha4eHHE MUTO3A.

Perynsmus mutoTndeckoro nukia kietku. [IporpaMmMupyemas kieTouHasi THOENb — aromnTo3.

Krnerounoe smpo, xpomocombl, (yHKIMOHAJIbHAas T€HOMHKA. Mexanusmsl npoaugepayuu,
ougppepenyuposxu, cmapenus u eubenu xkiemox. «l{ugposas kxnemka» — ouounHpopmamuyeckue
Mo0enu hYHKYUOHUPOBAHUSL KILeMKU.

JdemoncTpanuu

Tabnmuier w1 cxembl: «KU3HEHHBIA UK KIETKW», «MuTO3», «CTpoeHHEe XpOMOCOMY,
«Penmukanus [JHK».

O6opynoBaHHe: CBETOBOM MHMKPOCKOI, MUKporpenaparel: «MHTO3 B KJIETKax KOpelKa
TyKay.

JlabopaTopHas padora «/3yueHrne XpoMOCOM Ha FOTOBBIX MUKpPOIIpenapaTaxy.

JlabopaTopnass padora «HaGmoneHne MHTO3a B KJIETKaX KOHYMKa KoOpelika jyka (Ha
TOTOBBIX MHKpOIIperapaTax ).

Tema 9. CTtpoenune u pyHKIMH OPraHu3MOB

buonornueckoe  pazHooOpazue  OpPraHU3MOB. OOHOKJIETOYHbIE,  KOJIOHUAIbHBIE,
MHOTOKJICTOYHBIE OPTaHU3MBI.



OCOOEHHOCTH CTPOEHUS U KHU3HEIEATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. baktepum,
apxeu, OJHOKJIETOYHBIC TPHOBI, OJHOKJIETOYHBIE BOJIOPOCIH, Apyrue NmpoTHCThL. KonoHuambHbIE
OpPTraHU3MBI.

B3aumocBs3p yacTe MHOTOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHbl U CHUCTEMBI OPraHOB.
Opranusm Kak equHoe 1enoe. ['omeocras.

Txanu pactenuil. TUIBI pacTUTEIBHBIX TKaHEW: 0Opa3oBaTebHast, MOKPOBHAS, TIPOBOISIIIAS,
OCHOBHasA, MexaHnuyecKkasi. OCOOCHHOCTH CTPOCHHUS, PYHKIUN U PACMIONOKEHHUS TKaHEeH B OpraHax
pacTeHui.

TkaHu )KMBOTHBIX M 4Y€lOBEKA. THIBI )KMBOTHBIX TKAHEU: SIUTEINAIbHAS, COCIUHUTEIBHAS,
MbIlIeyHas, HepBHas. OCOOEHHOCTH CTpOeHHs, (PYHKIHMIA M pacloNoXeHus TKaHeW B opraHax
KUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble U IeHepaTUBHBIE OpraHbl pacTeHud. OpraHbl U CUCTEMBI OPIaHOB
KUBOTHBIX U 4esoBeKa. DyHKIUU OPraHOB U CUCTEM OPI'aHOB.

Ornopa tena opranu3moB. Kapkac pacrennii. CkeneTbl 0JIHOKJIETOYHBIX U MHOTOKJIETOYHBIX
AKUBOTHBIX. HapyXHbIi 1 BHYTpeHHUH ckeneT. CTpOeHHE U TUIIbI COETUHEHUS KOCTEH.

JIBi>keHHe  OpraHu3MoB.  JIBUJKEHHE  OJHOKJIETOYHBIX  OpPraHu3MoB:  amMEOOMJHOE,
KTYTUKOBOE, PECHUYHOE. JIBUKEHNE MHOTOKJIETOYHBIX PACTEHUI: TPOIIM3MBI U HACTUH. J[BHKeHUE
MHOTOKJIETOYHBIX KUBOTHBIX M Y€JIOBEKa: MblllieuyHast cucreMa. Pediekc. CkeneTHble MbIIILBI U UX
paborta.

IIntanue opranmsmos. [loryomeHnue BOAbI, YIVIEKMCIIOTO Ia3a U MUHEPAIbHBIX BELIECTB
pacreHusMu. IluTtanue JKMBOTHBIX. BHYTPUIIOIOCTHOE M BHYTPHUKJIETOYHOE IMILEBAPEHUE.
[luTaHue MO3BOHOYHBIX >KUBOTHBIX. OTAENbl NUIIEBAPUTENIBbHOrO Tpakra. [luieBapurenbHbie
xenesbl. [InieBapurenpHas ccTeMa 4e0BeKa.

Jbixanue opraHu3moB. [Ipixanue pacteHuil. [Ipixanue >kxuBOTHBIX. [uddy3us razos uepes
noBepXHOCTh KieTKu. KoxkHoe apixanue. JlpixartenbHas mnoBepxHoOcThb. JKaOepHoe M J€royHoe
nbIxaHue. J[pIXxaHnue MO3BOHOYHBIX JKMUBOTHBIX U YEJIOBEKA. DBOJIIOIIMOHHOE YCIOXKHEHUE CTPOCHUS
NETKUX TIO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cucTeMa ueioBeka. MeXaHW3M BEHTUIISAINU
NETKUX y MTUL 1 MIEKONUTAONMX. Perymnsamuus npixanus. JpixareabHble 00bEMBI.

Tpancnopt BemecTs y opranu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUI. TpaHCIIOPT BELECTB
y )kUBOTHBIX. KpoBeHOCHast cucteMa u e€ opranbsl. KpoBeHOCHas cucTemMa M03BOHOYHBIX KUBOTHBIX
u yenoseka. Cepile, KpPOBEHOCHBIE cOoCcyAbl U KpoBb. Kpyru kpoBooOpaiieHus. DBOJIOLNOHHbIE
YCIOXKHEHUSI CTPOEHUS KPOBEHOCHOW CHCTEMBbl MO3BOHOYHBIX XMBOTHBIX. Pabora cepama u eé
peryssanus.

Beinenenne y opraHu3moB. Belnenenue y pacteHuid. BelneneHue 'y KHMBOTHBIX.
CoxpaturensHble Bakyosid. Opransl BeiieneHus. @uibTpaius, ceKpenns 1 o0paTHOE BCachbIBaHUE
KaK MeXaHM3Mbl paboThl OpraHoB BblieneHusA. CBs3b IMOJOCTH Tella C KPOBEHOCHOM U
BBIICJIUTENIBHON cUCTEMaMM. BplieneHne y NO3BOHOYHBIX >KMBOTHBIX M uenoBeka. Iloukw.
Crpoenue u pyHkuroHupoBaHue HegpoHa. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3amuTa y OpraHu3MoB. 3alliTa y OJHOKJIETOUHBIX OpraHu3MoB. Cropbl OakTepHUil U LUCTHI
IIPOCTENIINX. 3alUuTa Y MHOTOKIETOYHBIX pacreHud. Kytukyna. CpeacrBa nacCMBHOM H
XUMUYECKOH 3a1UThl. DUTOHIUBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI M X MPOU3BOHBIE. 3al[UTa OpraHU3Ma OT
6one3neil. UmMyHHast cuctema yenoBeka. KieTouHsli U rymMopalibHbIIl UMMYHHUTET. BpoxaEHHbII
U TpuoOpeTEéHHBIN crenupuUecKuii IMMYHUTET. TeopHsi KIOHAIbHO-CEIeKTUBHOTO MMMYHHUTETA
(II. Opmux, ®. M. bepner, C. ToneraBa). BocnamurtenbHble OTBETHl OpraHuU3MoOB. Poib
BPOKIEHHOIO UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.



PazgpaxxumocTe M perynsiuuss 'y OpraHu3MoB. Pa3gpakuMocTe y  OJHOKIIETOYHBIX
opranu3moB. Takcuchl. Pa3apakuMoOCTh M peryisiuus y pacreHuil. PocToBble BemiecTBa U HX
3HAuYEHHUE.

HepBhas cuctema u pedrekTopHas peryisiius y >kuBOTHBIX. HepBHast cucrema u e€ OTAeNnbl.
OBOJIIOLIMOHHOE YCIIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y )KMBOTHBIX. OTIENbI TOJIOBHOIO MO3Tra
MIO3BOHOYHBIX KUBOTHBIX. Pedrexc u pedaexropHas ayra. besycioBHbie U yCiIOBHBIE pedIIeKCHI.

['ymopanbHas perymsuuss U HHIAOKPUHHAs CHCTeMa >KMBOTHBIX W uesioBeka. JKemnesbl
SHIOKPUHHOM CHCTEMBl M HUX TOpMOHBI. [leficTBue TOpMOHOB. B3aMMOCBSI3b HEpPBHOU U
SHAOKPUHHOM cucteM. ['unoranamo-runoduzapHas cucrema.

JdemMoHcTpanuu

IToptper: U. I1. I1aBnoB.

Tabmuiplt u  cxembl: «OTHOKJIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOJOPOCIN,
«bakrepun», «lIpocreiimue», «Opranbl IBETKOBBIX paCTeHUI», «CHCTEMBI OPraHOB [MO3BOHOYHBIX
KUBOTHBIX», «BHYTpeHHEee CTpOcHHE HACEKOMBIX», «TkaHM pacteHuin», «KOpHEBbIE CHCTEMBI»,
«Ctpoenue credis», «CTpOSHHE IMCTOBOM TUTACTUHKIY, « TKaHU KUBOTHBIXY», «CKeJeT 4elIOBeKay,
«I[IumeBapurenbHas cucreMa», «KpoBeHocHas cucrtemay, «J/lpixarenpHas cuctemay, «HepBHas
cucrtema», «Koxa», «Mplmieynas cucremMa», «BblaenurenbHas cucteMa», «IOHJIOKPUHHAA
cucteMay, «CtpoeHue MbImIe», «MMmynuter», «Kumeunononoctueiey, «CxemMa NHUTaHUS
pactenuit», «KpoBeHOCHbBIE CUCTEMBI TTO3BOHOYHBIX KMBOTHBIXY», «CTpoeHHe THAPBI», «CTpoeHHE
wiaHapum», «BHyTpeHHee CTpoeHHe M0KIEBOro uepBs», «HepBHas cuctema pwib», «HepBHas
cucrema Jarymkny, «HepBHas cucrema npecmbikaromuxcs», «HepBHas cucrema nruny, «HepBHas
crcTeMa MJICKONUTArImuX», «HepBHas cuctema yenoBekay, «Pediexc.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIIpenapaThl OJHOKJIETOYHBIX OPIaHHU3MOB,
MUKpOIpenaparbl TKaHEW, PaKOBHHBI MOJUIIOCKOB, KOJIJIEKIIMM HACEKOMBIX, MITIOKOXHX, >KUBBIC
HK3EMILUIAPhl KOMHATHBIX PAaCcTEHU, repOapuu pacTeHH pa3HbIX OTHAEJOB, BIAXKHbIE Mperaparhbl
KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJIIEKIIMH OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET UEJIOBEKa,
o0opynoBaHuE AJIsi JEMOHCTpAIMK MMOYBEHHOTO W BO3AYIIHOTO MUTAHUS pacTEeHU, pacIlenaeHus
Kpaxmana ¥ OelKoB moj JAeHCTBHEM (epMEHTOB, 000pyAOBaHUE AJIA AEMOHCTPAIMU OMBITOB IO
U3MEPEHUIO JKU3HEHHOW €EMKOCTH JIETKMX, MEXaHW3Ma JbIXaTelIbHBIX JBWKEHHUHU, MOJEIH
TOJIOBHOTO MO3Ta Pa3JIMYHbBIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHell pacTeHHI.

JlabopaTopnasi padora «/3y4ueHne TkaHel )KMBOTHBIX».

JlaGopaTopHas padora «/3ydeHne opraHoB IBETKOBOTO PACTEHUS».

Tema 10. PazmHoOkeHHMe M pa3BUTHE OPTAaHU3MOB

DopMBI pa3MHOXKEHHSI OPTaHU3MOB: Oecroyioe (BKJIIOYasi BEreTaTUBHOE) M 1MOjoBoe. Buabl
0€ecrooro pa3sMHOKEHUS: TTOYKOBAHUE, CIIOPYIIALNS, (hparMeHTaIusl, KIOHUPOBaHUE.

[TonoBoe pazmuoxkenue. [lonoBsie kieTky, win rametsl. Meiio3. Ctaguu melio3a. [loBenenue
xpoMocoM B Mero3e. KpoccuHrosep. buosmornaeckuii CMbICII Melo3a ¥ IIOJIOBOTO iporecca. Menos
1 €r0 MECTO B )KU3HEHHOM ITUKJIE OPTaHU3MOB.

[Ipen3aponpieBoe pa3Butue. ['aMmerorenes y »kuBoTHBIX. [lonoBeie skene3sl. OOpa3oBaHue U
pa3BUTHE NOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpOEHUE MOJIOBBIX KIIETOK.

OmnogoTBOpeHHe M SMOpPUOHAIBHOE pa3BUTHE >KUBOTHBIX. (CIOCOOBI OIIOIOTBOPEHUS:
Hapy’KHO€, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOpPHONIOTHUS — HayKa O Pa3BUTHH
opranu3mMoB. Mopgoeenez — o0na u3 2nasuvix npobaem amopuonocuu. Konyenyus mopgozenos u
mooenu mopghozeneza. Ctaguu >MOpUOTeHe3a KUBOTHBIX (Ha mpumepe Jarymku). pobGnienue.
Tunel apobnenus. [emepmunuposannoe u HedepMuHuposanHoe opobnenue. bracmyna, munoi



onacmyn. OcoOCHHOCTH APOOJICHWS] MIICKONUTAIOIIMX. 3apOJBIIICBbIC JUCTKA (TaCTPYJISAIIHS).
3aknaZKka OpraHoB W TKaHEl W3 3apoABIIEBBIX JIMCTKOB. B3anMmHOe BiIMsSHUE 4acTel
Pa3BUBAIOMIETOCS 3apojbiiia (AMOpPHOHAIBHAS WHAYKIM). 3aKiajKa IUlaHa CTPOCHUS KHUBOTHOTO
KaK pe3yJabTaT MEpapXHUYECKUX B3aHUMOJCHCTBUI TreHOB. BiusHue Ha sMOpHOHANBbHOE pa3BUTHE
pa3IMYHbIX (DaKTOPOB OKPYXKAIOIIEH Cpebl.

Poct u paszurue xxuBoTHbIX. [locTamMOpruonansHbIil epuon. [Ipsimoe u HenpsiMoe pa3BHUTHE.
PazButune ¢ meramopo3oMm y OECrO3BOHOYHBIX M ITO3BOHOYHBIX >KMBOTHBIX. bHonormyeckoe
3HAQUYEHHE NPSIMOTO MU HENpPSIMOrO pPa3BUTHS, UX pacopocTpaHeHue B mpupoje. Tumbel pocrta
KHUBOTHBIX. DaKTOPBI PETYJSIUU POCTa XKUBOTHBIX U uenoBeka. CTaguu MOCTIMOPHOHAIBHOIO
pa3BUTHA y >KMBOTHBIX M uesoBeka. llepnoabl oHTOreHesa uenoBeka. CTapeHHE U CMEPTh Kak
OMOJIOTUYECKHE TPOIIECCHI.

Pa3zmuoxxenue u pasButue pacteHuil. ['amerodur u copodur. Meiio3 B )KM3HEHHOM ITUKIIC
pactenuii. O6pa3oBaHue crop B mporuecce Meiosa. ['amerorenes3 y pacteHuid. Omiog0TBOPEHUE U
pa3BUTHE pPACTUTENbHBIX OPraHu3MoB. JIBOHHOE OIUIOJOTBOPEHHE Yy LIBETKOBBIX PAacTEHHI.
OO0pa3oBaHue U pa3BUTHE CEMCHHU.

MexaHu3Mbl PEryJsIIUM OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHcTpamun

[optpersr: C. I'. HaBamun, X. IlIneman.

Tabmuipel 1 cxembl: «BereraruBHOe pa3MHOXKEHHE», «THIBI OECIONOro pa3MHOKEHUSY,
«Pa3MHOXeHUE XJIaMUIOMOHAbI», «Pa3MHOKEHHE 3BIUICHB», «Pa3zMHOXeHUe ruapb», «Meinos,
«XpoMocoMmbl», «I'amerorenes», «CTpoeHue AULEKIETKA U criepMaTro3ona», «OCHOBHBIE CTAIUU
OHTOreHe3a», «IIpsAmoe u HenpsMoe pasBUTHE, «Pa3BUTHE MaICKOTO KyKay», «PasBurue capaHum»,
«Pa3Butue narymku», «/[BoilHOe OIIOAOTBOpEHHE y LIBETKOBBIX pacTeHUil», «CTpoeHHe CEeMsH
OJIHOJOJIBHBIX U JIBYAOJBHBIX PACTEHUI», «)KU3HEHHBIN LUK MOPCKOM KamycTbl», «KU3HEHHBIH
LUK MXa», « KU3HEHHBIM LUK MANIOPOTHUKAY, «KM3HEHHBIA LUK COCHBDY.

O6opynoBaHue: CBETOBOM MMKPOCKOI, MHUKpOIpenapaTrhl SHIEKIETOK U CIEePMATO30H0B,
Mozienb «L{uKIT pa3BUTHS JATYLIKN.

Jlaboparopnass paGora «/3ydyeHHe CTpPOEHHs TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax.

IIpakTuyeckasi padora «BbIsBICHHE TPU3HAKOB CXOJICTBA 3apOJBINICH TMO3BOHOYHBIX
AKUBOTHBIX).

JlabopaTopnasi padora «CTpoeHHE OpPraHOB Pa3MHOKEHUS BBICIIUX PACTEHUI.

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH M U3MEHYHUBOCTH OPraHU3MOB

WcTopust craHOBIEHHs U pa3BUTHUsI T€HETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne ®puza,
T. Moprana. Ponb oredecTBeHHbIX yu€HbIX B pa3BuTuu reHetuku. Pa6otel H. K. Konsnosa, H. U.
BasunoBa, A. H. benoszepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE TE€HETHYECKHE TMOHATUS W CHUMBOJIBI. ['OMONIOrMYHBIE XPOMOCOMBI, ajlieiIbHbIE
TeHbl, aJbTEPHATUBHbIE MPU3HAKHU, JAOMUHAHTHBIH M PEIECCUBHBIA NpPU3HAK, TOMO3HIOTA,
reTepo3nuroTa, 4YHCTas JIMHUS, THOpPHIBL, TeHOTUl, (eHoTurn. OCHOBHBIE METOJbl TI'€HETHUKU:
rUOPUIOTIOTHUECKUH, TUTOIOTUYECKHA, MOJIEKYISIPHO-T€HETHUYECKUH.

JdemMoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnio, H. 1. Basunos, A. H.
benozepckuii, I'. 1. Kapnieuenko, HO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

TaGnuue! u cxembl: «MeToabI FeHeTUKUY», «CXEeMBbI CKPEILIUBAHUS.

JlaGopaTopHas padora «/[po3oduia kak 00bEKT TCHETHUYECKUX UCCICTOBAHUN».

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH



Monorubpuanoe ckpenuBanue. [lepBeiii 3aKk0oH MeHmenss — 3aK0H eTMHOo00pa3usi THOPHIOB
nepBoro nokosieHus. IIpaBuino nomuHupoBaHus. Bropol 3akoH MeHIens — 3aKOH pacLICIUICHUS
npu3HakoB. LluTonornueckre 0OCHOBEI MOHOTHOPHUTHOTO CKpelIBaHus. [ MoTe3a YMCTOThI TaMeT.

AHanusupyromee ckpemuBanue. [IpomexxyTounbiil xapakrep HacnenoBanus. Pacuiennenue
MIPU3HAKOB IIPU HETIOJHOM JIOMUHHUPOBAHUMU.

Jurubpuanoe ckpeumBanue. Tperuid 3akoH MeHnzens — 3aK0H He3aBUCUMOI'O HacJIeI0BaHUS
npu3HaKoB. LluTonornueckre OCHOBBI TUTHOPUIHOTO CKPEIUBAHUS.

CueruieHHOe HacienoBaHue npu3HakoB. Paborel T. Moprana. CremieHHOe HacjaeaoBaHUE
I€HOB, HAPYIICHHE CLETUICHHS MEX1Yy TeHaMH. XpOMOCOMHAs TEOPUsl HACIEACTBEHHOCTH.

I'enernka nona. XpOMOCOMHBI MEXAaHHU3M OIPENEIEHUs] Moja. AyTOCOMBI U IOJIOBBIE
XpPOMOCOMBI. ['OMOraMeTHbIli M TIeTepOoraMeTHBIM IoJ. l'eHeTHdeckas CTPyKTypa IIOJIOBBIX
xpoMmocoMm. HacienoBanue npu3HaKkoB, CLETIEHHBIX C ITOJIOM.

l'enotun kak uenoctHas cucrtema. llnedoTponus — MHOXECTBEHHOE JACHCTBHE TEHA.
MHO)K€eCTBEHHbI ~ aJutenu3M. B3anmoneicTBhe HeauelbHbIX Te€HOB. KOMILIEMEHTApHOCTb.
Onucras. [lonumepust.

['eHeTnyeckuii KOHTPOJb pa3BUTUS PpPACTEHUN, JKUBOTHBIX U YEJIOBEKa, a TakKke
(U3HONIOrHYECKUX MPOILIECCOB, MOBEACHUS U KOTHUTHBHBIX (pyHKUUU. ['eHeTHUECKHe MeXaHU3MBI
CUMOHMOTEHE3a, MEXaHM3Mbl B3aUMOJICUCTBUS «XO3IMH — IMAPA3UT» U «XO35UH — MHUKPOOHOM).
['eHeTHYEeCKUE aCMEeKThl KOHTPOJISI M M3MCHCHHS HACJICICTBEHHOW HMH(OpPMAIMHM B IOKOJICHHSIX
KJIETOK U OPTraHU3MOB.

JdeMoHcTpamun

[Toptpersr: I'. Mennens, T. Mopran.

Tabmuupr 1 cxembl: «llepBblif u BTOpoOM 3akoHbl Menzens», «Tperuil 3akon Menaens»,
«AHanu3upymwlee ckpemuBanue», «HemnonHoe nomuHupoBaHuey», «CIEIVIEHHOE HAaclleJOBaHUE
MPU3HAKOB Yy Jpo3odunely, «'enetnka mona», «Kapuorumn denoBekay, «Kapuortun apo3oQuiby,
«Kapuorun ntuue», « MHOKECTBEHHBIN AJIENU3M», «B3anmMoneiicTBre reHoBY.

OO6opynoBanue: MOJEIb s JAEMOHCTPAllUM 3aKOHOB €IWHOOOpa3usi THOPHUIOB TIEPBOTO
MOKOJIEHUSI W pAaclIeIUIEHUs] MNPU3HAKOB, MOJENb I JIEMOHCTpAallMi 3aKOHA HE3aBHUCHMOTO
HacJeI0BaHUS MPU3HAKOB, MOJENb JJI1 JAEMOHCTpPAllMU CLEIJIEHHOTO HAclIeOBAHMS MPU3HAKOB,
CBETOBOI MUKPOCKOII, MUKpoTpenapar: «Jpo3odumnay.

IIpakTuyeckass padora «l3yueHue pe3ylbTaTOB MOHOTHUOPUIHOTO CKPEIIUBAHUS Yy
ApO30(UITB».

IIpakTnueckass padora «/3yuyeHue pe3ynbTaTOB JUTHOPUAHOTO CKPEUIMBAHUSA Yy
TPO30(UITBI».

Tema 13. 3akoHOMEPHOCTH U3MEHYNUBOCTH

BzaumopeiictBue reHotuna u cpensl mpu  (opmupoBaHuM (peHoTuna. 3MeHYHBOCTH
npu3HakoB.  KauecTBeHHblE M KOJIMYECTBEHHbIE  MpPU3HAKU. BuIbl  M3MEHUYMBOCTU:
HEHACJICJICTBEHHAs U HACIIEICTBEHHAs.

MopaudukanmonHas W3MEHYUBOCTh. Ponb cpenpl B GopMHpOBaHMH MOAUGMUKAITMOHHON
n3MeHunBOCTH. Hopma peaknuu mnpusHaka. BapuanuoHHbld psa U BapuanuoHHas kpubas (B.
Noranucen). CoiicTBa MOIU(DUKAITIOHHOW N3MEHUYUBOCTH.

l'enoTunuueckas wu3MeHYMBOCTh. (CBOWCTBA T'E€HOTUIIMYECKOW W3MEHUMBOCTH. Buabl
TeHOTHIMYECKOW M3MEHYMBOCTH: KOMOMHATHBHAS, MyTaIlHOHHAS.

KoMOuHatuBHas M3MEHYMBOCTh. MeH03 M MOJOBOM MpPOIECC — OCHOBa KOMOWHATHUBHOM
W3MEHUYUBOCTH. POllb KOMOMHATHBHON M3MEHUMBOCTH B CO3JaHUH F€HETHYECKOTO pa3HOOOpas3us B
npeaenax OJHOrO BUA.



MytainmonHass HW3MEHYMBOCTh. Buabsl MyTanuil: TE€HHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHbIE W HWHAYIUPOBAHHBIE MYyTaluu. SnepHble M IUTOILUIA3MAaTUYECKUE MYTalUU.
CoMaruueckre W TMOJOBble MyTanuu. [IpuyvHBI BO3HUKHOBEHUs MyTauuid. MyrareHbl U HX
BJIMSHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOI'O Ipolecca. 3aKOH TOMOJIOTMYECKHX
psanoB B HacieactBeHHOW wu3meHunBocTH (H.M. BaBuioB). BHesnepHas W3MEHUHMBOCTH |
HACJIEACTBEHHOCTbD.

Onueenemuka u dNUCEHOMUKA, PONb  INULEHEMUYECKUX GaKkmopos 8 HACIe008aHUU U
UBMEHYUBOCTNU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdemoHcTpauuu

IToptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuiios.

Tabmumer u  cxembl: «Bunbl u3MeHudnBocTH», «MoaudukaoHHass H3MEHUHUBOCTbY,
«KoMOuHaTHBHAs M3MEHYUBOCTHY, «Melio3y», «OmnonoTBopeHue», «l eneruueckue 3a0ojaeBaHUSA
yesoBekay, «Buasl mytanuiiy.

O6opynoBaHue: KHBbIE M TepOapHbIC JK3EMIUIIPhl KOMHATHBIX PACTEHHUH, PUCYHKH
(dboTorpadun) >KMBOTHBIX C PAa3JIMYHBIMU BUJAMU U3MEHYUBOCTH.

JlabopaTtopnasn  pabdora  «lcciemoBaHme — 3aKOHOMEPHOCTEH  MOIU(MDUKAITMOHHOM
n3MeHYuBOCTH. [locTpoeHre BapHallMOHHOTO psijia U BapUAllMOHHOW KPUBOWY.

IIpakTuyeckas padora «Myrtauuu y 1po30¢uiisl (Ha TOTOBBIX MUKPOIIPETIapaTax)y.

Tema 14. I'eHeTnKa Ye10BeKa

Kapuotun uenoBeka. MexayHaponHas MporpaMmMa HCCIEIOBAHHUS TI'€HOMa YeJIOBEKa.
MeToapl M3y4YeHHUsS] TEHETHKH 4YeJlIOBeKa: I'eHealoTWYecKuil, OJM3HEIOBbIN, LHUTOTeHETHYECKHHA,
MONYJISIIMOHHO-CTATUCTUYECKUN,  MOJEKYJISIpHO-TeHeTHYeCKuid. COBpEeMEHHOE  OIpeeIeHUe
TEHOTHIIA: MMOJHOT€HOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM 4Huciie ¢ noMmoupro [TIP-
aHanuza. HacnencrBennsle 3aboneBanus yenoBeka. ['eHHbIE U XpOMOCOMHBIE OOJIE3HHM YETIOBEKa.
bone3nn ¢ HaciaeACTBEHHON NPeApacloNOKEHHOCThIO. 3HAYEHUE MEIULUMHCKON T'€HETUKU B
MPEAOTBPAIIEHUA W JICYCHUU TEeHETUYECKHX 3a00JIeBaHUN ueoBeKa. MeanuKo-reHETHYeCKOe
KOHCYNbTHpOBaHHE. CTBOJNIOBBIC KIIETKH. [IOHATHE «Tr€HETHYECKOTro rpy3a». DTHUYECKHUE ACTIEKTHI
HCCIIETIOBaHHM B 00JIaCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnyeckue (HakTOpHl TMOBBIIMICHHOW YYBCTBUTEIBHOCTH 4YeNOBeKa K (U3UYECKOMY U
XUMHYECKOMY 3arpsI3HCHHUIO OKPYXKaroIIEH cpefipl. [ eHeTnyeckas npeapacnosio;KeHHOCTh YEII0BEKa
K MaTOJIOTHSM.

JdemoncTpanuu

Tabmumer u cxembl: «Kapuotunm uyenoBeka», «MeToapl W3YYeHHs] TEHETHKU YETOBEKa»,
«['enernueckue 3a00€BaHUS YETOBEKAY.

IIpakTnueckas padora «CocraBieHue U aHaJIU3 POAOCIOBHOMN.

Tema 15. Cenrekuusi OpraHuzMoB

JlomecTukanuss M CeNeKIUs. 3apoKJIEHUE CeNeKIMu U jAoMecTukanuu. Yuenue H. W
BasuioBa o LleHTpax mpoucxoxXaeHus 1 MHOrooOpasusi KyJlIbTYPHBIX pacTeHuid. Ponb cenexiuu B
CO3JIaHMU COPTOB PACTEHUM M MOPOJ KUBOTHBIX. COpT, MOpo/Aa, MTaMM. 3aKOH TOMOJIOTUYECKUX
psAIOB B HaciencTBeHHOM u3meHunBoctH H. W. BaBuioBa, ero 3HaueHue AJis CEJIEKIMOHHOU
paboThI.

Metoapl ceneKIMOHHOW paboThl. VICKYCCTBEHHBINH OTOOp: MAacCOBBIM M WHIWBUIYaTbHBIN.
Otanbl KOMOWHAIMOHHOW cenekiuu. Vcneitanne mpousBoauTeneit mo moTtomMcTBy. OTOOp MO
TEHOTHUITY C MOMOIIBIO0 OIEHKU (DEHOTHIIA MOTOMCTBA U OTOOp MO TEHOTHUITY C MOMOIIBI0 aHATH3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJNCKIMOHHOW paboThl. PagmanuoHHBIA U
XUMUYECKUM MyTareHe3 Kak MCTOYHUK MYTallMid y KyJIbTYpHBIX (OpPM OpPraHU3MOB.



Hcnonbs30BaHre TEHOMHOTO PEAaKTHPOBAaHUS U METOJ0B pekoMOmHaHTHBIX JIHK nmst momyuenus
HCXOJHOTO MaTepuaa sl CEJEKINH.

[lonyyenne  monumiaouaoB.  BryTpuBupoBas  rubpuamsauusi.  brauskopoacTBeHHOE
CKpelllMBaHue, Win uHOpuAUHT. HepoacTBeHHOE cKpelBaHue, win ayrTOpuauHr. ['ereposuc u ero
npuunHbl. Mcnonp3oBanue rereposuca B cenekuuu. Otnanéunas rubpuauszanus. [Ipeomonenue
Oecrioiuss MEXBHJIOBBIX THOPHIOB. J[OCTHIXKEHUSI CENEKIMU PACTEHUN W KUBOTHBIX. «3enénas
Dpesonioyusy.

CoxpaHeHHe M HM3Yy4YEHHE TIE€HETUYECKHX PECYypCOB KYJIbTYPHBIX PAaCTEHUW U HUX IUKUX
ponuyeit Juis co3JaHusl HOBBIX COPTOB U TMOPHIIOB CENbCKOXO3SIMICTBEHHBIX KYIbTYp. M3yueHue,
coxpanenue u ynpasieHue 2eHemudecKUMU pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbICIO8bIX
HCUBOMHBIX 8 YENAX YIIVUUEHUs. CYUECMBYIOWUX U CO30AHUS HOBLIX NOPOO, TUHULL U KDOCCO8, 8 MOM
yucne ¢ NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYYHLIX UCCLe008aHULL, NepedosbiX uoell u
NnepCcneKmueHbIX MexHOI02Ul.

JdemMoHcTpanuu

IToprpersr: H. W. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, I1I. I1. Jlykpsauenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuipr u cxembl: «LIeHTpBI TPOUCXOXKIIEHUS U MHOTOOOpa3usi KyJIbTYPHBIX pPacTEHHII»,
«3aKOH TOMOJIOTMYECKHUX PSJAOB B HACIEICTBEHHOM W3MEHYMBOCTHY», «METO/bl CEJIEKIUM»,
«Otnanéunas rudbpunuzamusy», «Myrtarenes».

JlabopaTopHasi padora «l3ydeHue cOpTOB KYyJIbTYpHBIX PACTEHHH M MOPOJ JTOMAIIHUX
YKUBOTHBIX).

JlabopaTopHas padora «/3ydyeHne METOJIOB CEJICKIIUU PACTCHHII.

IIpakTnueckas padora «lIpuBuBKa pacTeHU».

Jdkcekypeusi «OCHOBHBIE METOJBI M JOCTHIKEHHS CEIEeKIMM PAcTeHWH U JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOHCIBITATENbHBIM y4acTOK, B TEIJIUYHOE
XO035IICTBO, B 1a0OpaTOPUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

Tema 16. BUOTEeXHOJIOTUS M CUHTETHYECKASI OMOJIOTUSA

OOBeKThl, HUCHONb3yeMble B OHOTEXHOJOIMM, — KJIETOUYHbIE M TKAHEBbIE KYJIbTYpHI,
MHUKPOOPIaHU3MBl, MX XapakTepUCTUKA. TpagulMOHHAs OMOTEXHOIOTHA: XJeOOomeueHue,
MOJIyY€HUE KHMCIOMOJIOYHBIX MPOAYKTOB, BUHOJEnHE. Mukpobuonornueckuii cuHte3. OOBEKTHI
MUKpOOHOIIOrHYecKux TexHoaoruil. [IponsBoacTBo Oenka, aMUHOKHUCIOT U BUTAMUHOB.

Cozanue  TEXHOJNOIMM M MHCTPYMEHTOB  LIEJICHANIPABICHHOIO  M3MEHEHUS U
KOHCTPYMPOBAHUSI TEHOMOB C II€JIBIO TIOJyYEHUSI OPraHU3MOB U MX KOMIIOHEHTOB, COAEPKAILUX HE
BCTpEYaroLUecs B NpUpoJie ONOCUHTETUYECKUE ITyTH.

Kinerounas wmnxkeHepuss. MeToapl KylabTypbl KIETOK M TKAHEM pPAaCTEHUW U KUBOTHBIX.
Kpunobanku. Comarmueckas TuOpuau3anus W coMaTHdeckuid sMmOpuoreHes. lcmonb3oBaHue
rariouJIoB B CEJIEKIIMU pacTeHuu. [lomyuenue MOHOKIOHANbHLIX anmumen. Hcnoavsosanue
MOHOKIIOHANBHBIX U NOIUKIOHATbHBIX anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKIMS AWLEKIETOK M KIIOHUPOBAHUE KUBOTHBIX. METO TpaHCIIAaHTAUU sSIEp KJIETOK.
Texnonocuu  0300poGreHUs,  KYIbMUBUPOBAHUA U MUKPOKIOHAILHOZO — DPASMHONCEHUS.
CeNbCKOXO03AUCMBEHHBIX KYIbMYP.

XpOMOCOMHass M TE€HHas WHXeHepus. VICKyCCTBEHHBI CHHTE3 I'€Ha M KOHCTPYHpPOBAHHUE
pekomOuHanTHbIX JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHMKEHHS W TIEPCTICKTHUBBI
XPOMOCOMHOMW ¥ T€HHOM MHXEHEPHH. DKOJIOTHYECKHUE U STHUECKUE MPOOIIeMbl TEHHOW MH)KEHEPUH.

Menuuunackue OuorexHonmoruu. Iloctrenomuas mudposas meaununa. [1[P-muarnoctuka.
MeTaboOMHBIN aHaNIN3, TEHOIIEHTPUYECKUI aHAIU3 MPOTeOMa YeJOBeKa ISl OLEHKU COCTOSHUSA
ero 3/10poBbd. lcnonb3oBaHue CTBOJIOBBIX KieTOK. TaprerHas Tepanusi paka. 3D-O0uounxeHepus



UIg pa3paboTKU (yHIAMEHTAIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHM, CO3/IaHUSl KOMITJIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJIOTUH TPEXMEPHOro OMONMpUHTHHTAa U cKaddoNIuHTa U1 pelICHHS
3a7a4 NEPCOHATM3UPOBAHHON MEULINHBI.

Cozanue BEKTOPHBIX BakKIMH C IEJNbI0 OOecreuyeHUus: KOMOMHMPOBAHHOW 3alUThl OT
Bo3Oyauteneii OPBU, ycraHoBieHHE MOJIEKYISPHBIX MeXaHu3MOB (yHkimonupoBanus PHK-
COZIep KAIINX BUPYCOB, BHI3BIBAIOIINX 0CO0O OIMAcHbIC 3a00JI€BaHHS YeTIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabmuis! u cxemsl: «Mcnonb3oBaHHe MUKPOOPTaHU3MOB B IIPOMBILIUIEHHOM MTPOU3BOJICTBE,
«Kinerounas unxenepus», «I eHHas HHXXEHEPHUS».

JlaGopaTopnasi pa6ora «/3ydueHne 00beKTOB OHOTEXHOIOTHI.

IpakTuyeckas padora «I[lonyyeHue MOJIOYHOKHUCIBIX TIPOTYKTOBY.

Ikcekypeusi «bruorexHosgorus — BakKHEWIIash MPOU3BOIUTENbHAS CHJIAa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE IIPOU3BOJICTBO)».



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MU HA
YPOBHE CPEJHEI'O OBIHIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

@I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS OOYYAIOIIUMUCS MPOTPaMM
cpeaHero o01ero o0pazoBaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U IIPEIMETHBIE.

B crpykType IHMYHOCTHBIX pE3yJIbTaTOB OCBOEHHUS MHPOrpaMMbl IO OWUOJOTHH BbIJEIICHbI
CJIEYIOIIME COCTABJISIONINE: OCO3HAHUE 00yYaIOUIMMUC POCCUNCKON IPaXKIaHCKOM UACHTUYHOCTH —
TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOIPEACNCHUIO, Haluyue MOomusayuu K
00y4eHHI0 OWOJIOTHH, YeleHanpasieHHoe pasgumiue BHYTPECHHUX YOCKICHUN JTUYHOCTH HAa OCHOBE
KITIOYEBBIX IIEHHOCTEH M MCTOPHUYECKUX TPAJUIUI Pa3BUTHS OMOIOTHUECKOTO 3HAHUS, 20MOBHOCHb U
cnocobHocms 00Y4aIOIUXCsl PYKOBOJACTBOBATHCA B CBOEU JEATEIHLHOCTU I[€HHOCTHO-CMBICIIOBBIMU
YCTaHOBKAMHU, MPHUCYIIMMH CHCTEME OHOJOTMYEeCKOro 00pa3oBaHusl, Haiuyue npasoCcoO3HAHUsL
HKOJIOTUYECKOH KYIBTYPBI, CHOCOOHOCMU CMABUMb LEITH U CTPOUTH )KU3HEHHBIE TUTAHBI.

JIMYHOCTHBIE PE3YNbTAaThl OCBOEHHUS MNPOTPAMMbI O OHOJOTHHM JOCTUTAIOTCS B EIUHCTBE
yu4eOHOW U BOCHUTATEIbHOM JEATEIBHOCTH B COOTBETCTBHHM C TPAJAULHUOHHBIMU POCCUUCKUMU
COLIMOKYIIbTYPHBIMH, HUCTOPUYECKUMH U JYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMH, NPUHATHIMU B
o0IIecTBE TpaBWIAMH W HOPMaMH TIOBEACHHS U CIIOCOOCTBYIOT TIpOILIECCAM CaMOIIO3HAHMUS,
CaMOBOCIIUTAaHHS M CAMOPA3BHUTHUS, DPA3BUTHA BHYTPEHHEW IO3WIUHM JIMYHOCTH, MAaTPUOTH3MA W
YBOKEHUA K 3aKOHY U MPABOMOPSAKY, YEJIOBEKY Tpylda M CTapuieMy IOKOJICHHIO, B3aHMHOIO
yBa)KEHHUS, OEPEKHOT0 OTHOMICHMS] K KYJIbTYPHOMY HACIEAMIO M TPAJAUIUSIM MHOTOHAIIMOHAIHHOTO
Hapoza Poccuiickoi @enepannu, NpUpoae U OKPYKAIOIIEH cpee.

JIMYHOCTHBIE pPE3YNbTAaThl OCBOCHUS YUeOHOTo mpenmera «bBHOJOTHS» TOKHBI OTpaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroluXcsi PYKOBOACTBOBAaThCA C(HOPMUPOBAHHON BHYTPEHHEU
MO3ULMEN JMYHOCTH, CUCTEMOH LIEHHOCTHBIX OpPUEHTAIUi, MO3UTUBHBIX BHYTPEHHHUX YOEXIEHUM,
COOTBETCTBYIOUINX TPAJUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIUPEHUE KU3HEHHOTO
OIBITa W ONBITA JEATEIBHOCTH B TPOIECCE PEaTH3alUy OCHOBHBIX HANpPaBICHUH BOCIUTATEIHHOM
JesTeIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa:knaHcKoOro BOCHUTAHUS:

c(OPMHPOBAHHOCTH TPAXKIAHCKON MO3UINK 00yUYArOMIErocsi Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHICKOTO O0IIEeCTBa;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IPaB U 00sI3aHHOCTEH, YBaXKEHUE 3aKOHA U ITPABONOPSIKA;

TOTOBHOCTb K COBMECTHON TBOPUYECKOW JESTENbHOCTH NpPU CO3JaHMM Y4YEOHBIX NPOEKTOB,
peneHnn yaeOHBIX 1 MMO3HABATEIBHBIX 3a71a4, BRITIOJTHEHUH OMOJIOTHUECKUX IKCIIEPUMEHTOB;

CTIIOCOOHOCTh OTPEAETATh COOCTBEHHYIO TO3HIMIO 110 OTHOIICHUIO K SBICHHUSM COBPEMEHHOU
KHU3HU U OOBACHATH €€;

YMEHHUE YUYUTHIBaTh B CBOMX JEHCTBHUAX HEOOXOAWMOCTH KOHCTPYKTHBHOTO B3aMMOJICHCTBUSA
JFO/IeH C pa3HBIMHU YOCKACHUSMH, KYJIbTYPHBIMHU IIEHHOCTSIMU W COLMAITBHBIM TIOJI0KCHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B TIPOIECCE COBMECTHOTO BBINIOJHEHHS  y4YEOHBIX,
MO3HABATENbHBIX U HCCIE0BATENbCKUX 3a/1a4, YBRXUTEIBHOTO OTHOIIEHHS K MHEHHUIO ONIOHEHTOB
pu 00CYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COJIEPIKAHMS;

TOTOBHOCTH K TYMaHHUTApHOH W BOJIOHTEPCKOH NIEeSTETHHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMSA:



c(hOPMHUPOBAHHOCTh POCCUUCKOM TPaXJAHCKOW HMICHTHUYHOCTH, MAaTPUOTHU3MA, YBAXKEHHUS K
CBOEMY HapoJ1y, 4yBCTBa OTBETCTBEHHOCTH Ilepen PonaMHOMN, ropocTy 3a CBOW Kpail, cBor0 Ponuny,
CBOM A3BIK U KYJIbTYPY, IPOILJIOE U HACTOSALIEE MHOTOHALIMOHAIILHOIO Hapoja Poccun;

LIEHHOCTHOE OTHOILIECHHE K NPUPOJHOMY HACIEIHUI0 M MaMATHUKAM HPHUPOAbI, JTOCTHUKEHUSM
Poccun B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIOCOOHOCTh OLIGHUBATh BKJAJ POCCHICKHX YUEHBIX B CTAaHOBJICHHE W Pa3BUTHE OMOJIOTHH,
MMOHMMAaHHUS 3HAUY€HUsI OMOJIOTHUU B MO3HAHUU 3aKOHOB MPHUPOJbI, B )KM3HU YEJIOBEKA U COBPEMEHHOTO
00I11eCTBA;

ujeitHas yoexIEHHOCTb, TOTOBHOCTh K CIIy:KeHHIO U 3amure OTeuecTBa, OTBETCTBEHHOCTH 32
ero cyanoy;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HApOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHMUS,

CIOCOOHOCTh OIICHHMBATh CUTYAIlMI0 M IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSACH Ha
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIAJ1a B IOCTPOEHUE YCTOMYMBOTO OYAYIIIETo;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJHUTENSM, CO3JaHMI0 CEMbU HAa OCHOBE OCO3HAHHOI'O
MPUHATUSA LUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TpaAuLMAMU HapoaoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYas SCTETHKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPUYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHUE SMOIMOHAIIBHOTO BO3JACHCTBUS KUBON IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHUIO B PA3HBIX BUJAX MCKYCCTBA, CTPEMJICHHE MPOSIBIISITH KaueCTBa
TBOPYECKOH JIMYHOCTH;

5) ¢pusznueckoro BocnuTaHus, GOPMHUPOBAHUS KYJIbTYPbI 310POBbS H 3MOLUOHAJIBLHOIO
os1aromosy4ms:

MOHMMAaHUE W pean3alsi 3I0pOBOro MU 0Oe3omacHoro obOpasza XW3HHU (3A0POBOE IMHTAHHE,
COONIOICHNE TUTHEHUYECKUX TPaBUJI U HOPM, COANaHCHPOBAHHBIN DPEXUM 3aHITHH M OT/BIXA,
perynspHasi (pu3HUecKas aKTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PM3NYECKOMY M IICUXUYECKOMY 370POBbIO;

MMOHMMAaHHUE LIEHHOCTH MPaBWJI MHAMBUAYAJIbHOTO M KOJUIEKTUBHOTO 0€30MacHOro MOBEIEHUS B
CUTYALUSIX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHWE TIOCTEACTBUA U HEMNPUATUS BPEIHBIX MPUBBIYEK (YMOTPEOIEHUS alKOroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TpyaoBOro BocnuTaHus:

TOTOBHOCTb K TPYJly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYIOT00HE;

TOTOBHOCTh K AKTHUBHOM JEATEIbHOCTH TEXHOJOIMYECKOM M COIMAIbHOW HaIpaBIECHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATD, IJIAHUPOBATH U CAMOCTOSITENIBHO BBIMOIHSITH TaKYIO AESITETbHOCTD;

UHTEpPEC K pa3Iu4HbIM cdepaM MpodeccuoHaTbHON NeATeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOpP Oynyiiel mpodeccuu 1 pean30BbIBaTh COOCTBEHHBIC KIU3HEHHBIC TUTAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPA30BaHMIO HA MPOTSHKEHUU BCEH KHU3HH;

7) 3K0JI0rM4eCcKOr0 BOCIIMTAHMS:

AKOJIOTMUECKH II€JIeCO00pa3HOe OTHOIIEHHWE K MPUPOJE KaK HMCTOYHMKY >KM3HH Ha 3emie,
OCHOBE €€ CYILIECTBOBAaHMS;

MOBBIIIICHUE YPOBHS OSKOJOTHMYECKOH KYIbTYpbl: TPUOOpPETEHHE ONbITa IUTAHWPOBAHUS
MTOCTYIKOB ¥ OLEHKH UX BO3MOXHBIX IMOCIIEICTBUM JJIsl OKPYKAIOILEN CpeJibl;



OCO3HaHME ITI00AIILHOTO XapaKTepa 3KOJIOIHYECKHX MPo0IeM U IMyTel UX PeLIeHNUs;

CIOCOOHOCTh MCHOJIBb30BaTh MPUOOpETaeMble NMPH U3yYCHUHU OWOJIOTHH 3HAHHS M YMEHUS NpU
pemieHn Mpo0JieM, CBS3aHHBIX C PALMOHAIBHBIM MPUPOAONOIH30BAHUEM (COONIOEHUE TMpPaBUII
IIOBEJICHUsI B MPUPOJIE, HAIIPABICHHBIX HAa COXPAaHEHUE PABHOBECHs B DKOCHUCTEMAaX, OXpaHy BHUJOB,
IKOocUcTeM, OMocdepsl);

AKTUBHOE HEIPUATUE JCUCTBHM, MPUHOCIIIMX BPEI OKPYKAIOLIEH MPUPOIHON Cpelne, YMEHHE
MIPOTHO3UPOBATh HEOJATONPUATHBIE SKOJIOTMYECKHE IOCIEACTBUS MPEANPUHUMAEMBIX JEHCTBUN U
IIPeJOTBpAIIaTh UX;

HQJINYME PA3BUTOIO 3KOJIOIMYECKOIO  MBIIUICHHS, 3SKOJIOTMYECKOM KyJIbTypbl, OIbITA
JESITEIbHOCTH 3KOJIOTUYECKON HaIlPaBJIEHHOCTH, YMEHMSI PYKOBOJICTBOBATLCS MU B II03HABATEIbHOM,
KOMMYHHMKATUBHOM U COLIMAJIbHOW IPAKTHKE, TOTOBHOCTHU K YYaCTHIO B IIPAKTUYECKON AESITEIbHOCTU
9KOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAYK{ U OOIIECTBEHHOM MPaKTHUKH, OCHOBAHHOTO Ha TUAJIOTE KYJIbTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MeCTa B MOJIUKYJIBTYPHOM MHPE;

COBEPILLICHCTBOBAHHUE S3bIKOBOM M YWTATEIbCKOM KYJIbTYphl KaK CpEICTBA B3aUMOJCHCTBUSA
MEX1y JIFOJIbMU U TIO3HAHUSI MUPA;

MOHMMaHue crenu(ukn OWOJIOTMM KaKk HAyKH, OCO3HaHUS €€ poimu B (OPMHPOBAHUU
palMOHAIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/JaHUH LIEJIOCTHOTO MPEJICTaBIeHUs 00 OKPY)KaIoLIeM MHUpe
KaK O €IUMHCTBE HPUPObI, YEJIOBEKAa M OOLIecTBa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEH M
pelieHny npodiieM COXpaHEHUs IPUPOJIHOIO PABHOBECUS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH IS COBPEMEHHOH ITMBIIIN3AIMH: 00€CIIeYeHUs] HOBOTO
YPOBHS pa3BUTUS MEIULUHBI, CO3JaHME IEPCIEKTUBHBIX OHOTEXHOJOIUH, CIOCOOHBIX pellaTh
pecypcHble MpoOieMbl pa3BUTHs 4YEJIOBEYECTBA, IIOMCKA IyTe BbIXoJa M3 IIOOAIbHBIX
9KOJIOTMUECKUX Mpo0ieM U obecrneueHus mnepexoja K YCTOHYMBOMY pa3BUTHIO, PALMOHAIBHOMY
HCIOJIb30BAaHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IaPTOB KHU3HU;

3aWHTEPECOBAHHOCTh B TMOJIyYCHUHM OWOJOTMYECKUX 3HAHWHM B II€NAX IOBBIIEHUS OOIIei
KYJIBTYpbl, €CTECTBEHHO-Hay4YHOW TIpaMOTHOCTH, KaK COCTaBHOM 4acTu ()yHKIMOHAJIbHOU
IrPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil pu U3y4yeHUH OUOJIOTHH;

MNOHMMaHUE CYIIHOCTH METOJOB TIIO3HaHHUSA, MHCIOIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH MCIIOJIb30BaTh MOJIy4aeMble 3HAHUS JUIS aHaIU3a U OOBSICHEHHUS SBJICHUN OKPYKAIOLIETO
MHUpa M MPOUCXOJAIIMX B HEM M3MEHEHMH, YMEHHE JielaTh 00OOCHOBAHHBIC 3aKJIIOUEHHS HAa OCHOBE
Hay4YHBIX ()aKTOB M UMEIOIIMXCS TaHHBIX C LIEJIBIO MTOJIyYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSATEIBHO UCIOJIB30BaTh OMOJIOTMYECKNE 3HAHUS JIJIsl pelIeHUs MpoOiieM B
pEAJIbHBIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHHE IIEHHOCTH HAay4YHOM JEeATEJBHOCTH, TOTOBHOCTb OCYHIECTBIIATH TNPOEKTHYIO U
HCCIIEIOBATENbCKYIO ASITEIbHOCTh MHIUBUYaTbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEMPEPHIBHOMY O0pa30BaHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY
MOJTyYEHHIO HOBBIX 3HAaHUH 110 OMOJOTUU B COOTBETCTBUH € )KU3HEHHBIMHU MOTPEOHOCTSIMU.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yibTaThl OCBOEHHUS ydyeOHoro mpenmera «buonorus» BKIIOYAIOT:
3HaYMMble i1 (OPMHPOBAHUS  MHPOBO33PEHHS  OOYHAIOMIMXCS  MEXIUCIHILTMHAPHBIE
(MexnpeaMeTHbIE) OOILIEHAYYHbIE MOHATHS, OTPAXKAIOIIME HEJIOCTHOCTh HAYYHOH KapTUHBI MUpa U



cneun(uKy METOJOB IIO3HAHUS, HCIOJb3YEMBIX B E€CTECTBEHHBIX HayKax (BEILECTBO, JHEpPrus,
SBJICHHE, MPOLIECC, CUCTEeMa, HAY4HbIM (paKT, MPUHLMUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIlieIOBaHNe, HaOMIo/IeHHe, W3MEpeHHe, HKCIEPUMEHT U JPYrue); YHHUBEpCaJbHBbIC YydeOHBIC
nelcTBus (II03HaBaTeNbHbIE, KOMMYHHKATHBHbIE, PETyJIsATUBHbBIE), obecneunBaronie GopMupoBaHue
(GYHKIMOHAIBHOM TI'PaMOTHOCTHM M COLMAJIBHOM KOMIIETEHIMH OOy4aroIlMXcs; CIIOCOOHOCTb
00yJaroImuxcs HMCIOJb30BaTh OCBOCHHBIE MEXKIAMCLUUIUIMHAPHBIC, MHPOBO33PEHUYECKHE 3HAHHUS U
YHHUBEpCaJIbHbIC YUeOHBIC ICHCTBHS B TO3HABATEIBHOMN U COIUAIEHON TPAKTHKE.

B pesynbTare nzyueHus O1oJIoruy Ha ypoBHE CpeHEro o0mero oopa3oBaHus y 00y4aromerocs
Oynyt chopMHUpOBaHbI I03HABaTEIbHbIE YHHMBEpCAJIbHbIE Yy4deOHBbIC JIEHCTBHS, KOMMYHHKAaTHBHbBIE
YHHUBEpCAJIbHbIE YUeOHbIE EHCTBUS, PETYISTHBHBIC YHUBEPCAJIbHBIC YUeOHBIE NEHCTBUSA, COBMECTHAS
NS TENbHOCTbD.

MeranpeamMeTHble pe3ynbTaTbl OCBOCHUS IPOTrpaMMbl CpeJHEro o0IIero o0pa3oBaHus JOKHBI
OTpaXKaTh:

OgiajeHne YHMBePCAJIbHBIMU Y4eOHBIMHU NIO3HABATEIbHBIMH A€l CTBUSIMU:

1) 0a3oBbIe JJOrHYECKHE JeHCTBUA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh M aKTyaJUu3upoBaTh IpobOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIOJIb30BaTh IPU OCBOCHUM 3HAHUN NPHUEMBI JIOTUYECKOTO MBIIUIEHUS (aHaIu3a, CUHTE3a,
CpaBHEHHMSI, KIacCUpHUKAIMHA, 0000MICHNS), PACKPBIBATh CMBICT OMOJOTUYECKUX MOHSTUN (BBIICIATH
UX XapaKTepHbIe IPU3HAKU, YCTAHABIMBATh CBSI3U C JPYTUMU MOHATUIMN);

OIIPENIeNIATh LeNU JeSTeIbHOCTH, 3a/1aBasi apaMeTpbl U KPUTEPUU UX JTOCTUKEHHUS, COOTHOCUTD
pe3yJIbTaThl JEATENHOCTH C IOCTABJIEHHBIMU LIENSIMU;

MCIIOJIH30BATh OMOJIOTUYECKUE TIOHATHS I OOBSICHEHUS (PAKTOB U SIBIICHHI KUBOW IPUPOJIBI;

CTPOUTH JIOTUYECKHE DPACCYXAEHUS (MHAYKTUBHBIC, JI€AYKTUBHBIC, 110 AHAJIOIMH), BBIABIATH
3aKOHOMEPHOCTH M TPOTUBOPEYHs B PACCMATPUBAEMbIX SIBICHUAX, (HOPMYIUpPOBATh BBIBOJIBI M
3aKJIIOYEHNS;

MPUMEHITh CXEMHO-MOJICJIbHBIE CpEJICTBA JUIs TPEACTABICHHUS CYILIECTBEHHBIX CBS3ed H
OTHOLICHUHA B H3y4aeMbIX OHOJOIMUECKHMX OOBEKTaX, a TakKe MPOTUBOPEUU pPa3HOTo poja,
BBISIBIIEHHBIX B PA3JINYHBIX HHPOPMALMOHHBIX HCTOUYHHUKAX;

pa3pabarbiBaTh IUIaH pEIICHUs MPOOJEeMbl ¢ YYETOM aHalIM3a MMEIOUIUXCS MaTepuaibHBIX U
HeMaTepuaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHUBBI B JI€ATENBHOCTb, OLIEHUBAaTh COOTBETCTBUE pE3YyJIbTATOB LENSM,
OLICHUBATh PUCKU MOCIEACTBUN ACSITEIbHOCTH;

KOOPJMHUPOBAaTh U  BBHINOJHATH pabOTy B  YCIOBUSIX pEalTbHOrO, BHUPTYaJIbHOIO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUIEHUE NPU PEIIEHUH KU3HEHHBIX MPOOIeM.

2) 6a30BBIE HCCJIEN0BATEIbLCKHE IeHCTBHS:

BJIIETh HABbIKAMHU Yy4eOHO-HCCIIEOBATEIbCKON M MPOEKTHOM JEATEeIbHOCTH, HaBBIKAMU
paspelieHusi mpobsieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSITEIHHOMY IOHCKY METOJIOB
pELIeHNs MPAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMUHbIX METOJOB ITO3HAHUS;

HCIOJIb30BaTh PA3JIMYHbIE BHUIBl JACATEIBHOCTH 110 IIOJIYYEHHIO HOBOI'O 3HAHUSA, €ro
MHTEpIIpETAINH, TPE0OPa30BaHUIO U IPUMEHEHHIO B YUEOHBIX CUTYAIUsIX, B TOM YKCJE MPU CO3/AaHUU
y4eOHBIX U COL[UAIBHBIX TPOEKTOB;

¢dbopMHpOBaTh HAayYHBIH THUI MBIIUICHHS, BIAJAETh HAYYHOH TEPMHUHOJIOTHEH, KIIOUYEBBIMU
MOHATHSIMA U METOJIaMU;



CTaBUTb MU (QOpPMYIHpPOBATH COOCTBEHHBIC 3aJaud B OOpa30BaTEIbHON JACATEIHHOCTH W
KHU3HCHHBIX CUTYaIUX;

BBISIBJISITH IPUYUHHO-CIICJICTBEHHBIE CBS3H U aKTyaTU3UpPOBATh 33J[auy, BBIBUTATh TUIIOTE3Y €€
peleHusI, HaXOJUTh apryMEHTHI IS JIOKa3aTelIbCTBA CBOMX YTBEPXKICHHI, 3a7aBaTh HapamMeTpbl U
KPUTEPHH PELICHHUS;

aHAIM3WPOBATH TIOJYUCHHBIC B XOJI€ PEUICHUS 3a7aud Pe3yabTaThl, KpUTHUECKUA OICHUBATH MX
JOCTOBEPHOCTb, IPOTHO3HPOBATH N3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CHTYAIlUsIM, OLICHHBATh IPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IICJICHANIPABICHHBI TIOMCK TIepeHOca CPEICTB W CIIOCOOOB JCHCTBUS B
npoecCHoHABHYIO Cpeny;

YMETh MIEPEHOCUTD 3HAHUS B I03HABATEIBHYIO M MIPAKTHUYECKYIO 00JIACTH KU3HEACATEILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 001aCTei;

BBIJIBUTATh HOBBIC UJCH, TIPEJIaraTh OPUTHHAIBHBIC ITOIXO0/IbI U PEIICHHS, CTABUTh IPOOJIEMBI H
3aJ]auu, JOMYCKAIOIINE albTepPHATUBHBIEC PELICHUS.

3) padora ¢ nunopmaunmeii:

OPHEHTUPOBATHCS B PA3IMUHBIX UCTOYHUKAX HH(OpMaIK (TEKCTe Y4eOHOTro ocoOusl, Hay4HO-
MOMYJISIPHO JTUTepaType, OMOJIOTUYECKHUX CIIOBAPSX U CIIPABOYHUKAX, KOMITBIOTEPHBIX 0a3aX JaHHBIX,
B MHTEpHETE), aHATM3UPOBATh HHPOPMAIIHIO PA3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHUCCKU
OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTHBOPECUHBOCTD;

(bopMyIHpOBaTh 3ampOChl M MPHUMEHATh pAa3IMYHBIE METOJbl TIPU TOUCKE H O0TOOpe
Ouosiornyeckoit nHpopMaIu, HEOOXOIMMOH JIJIsl BEITIOJTHEHUS YYSOHBIX 33/1a4;

MpPUOOpPETaTh  OMBIT  HCIIOJIB30BAHUS ~ HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
COBEPIICHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOIH30BAHMS PA3IUIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMalbHYO  (opMy  MpelncTaBlieHUS  OWMOJIIOTHYECKOM
uHpopmanuu (cxemsl, rpaduKy, JUarpaMmbl, TAOIHUIIbI, PUCYHKH U IPYToe);

UCIIOJIb30BAaTh HAYYHBI $3BIK B KauecTBE CpeAcTBa Mpu padbore ¢ OHOIOrHMYecKoi
uH(poOpManuel: NPUMEHATh XUMHUYECKHE, (PU3NYCCKHE W MaTeMaTHYeCKHEe 3HAKM W CHMBOJBI,
dbopmynbl, abOpeBHAaTypy, HOMEHKIATypy, HCIOIb30BaTh W  MPeoOpa3oBBIBaTH  3HAKOBO-
CUMBOJIMYECKHE CPEICTBA HATIISTHOCTH;

BJIaJIETh HABBIKAMH PACIIO3HABAHMS W 3alIUTHI WH(GOpMAIMK, WHPOPMAIMOHHON 0€301MacHOCTH
JMYHOCTH.

OgJiaieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH € CTBHSIMU:

1) o0mmenne:

OCYIIIECTBIISATh KOMMYHHUKAIIMKA BO BCEX Cdepax KU3HU, aKTHBHO YYaCTBOBATH B JTUAJIOTE WU
IMCKYCCHH TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh CYXKIACHUS
OTHOCHUTENILHO BBIMIOJHEHUsI TpeiaracMoi 3ajaud, YYUThIBAaTh HHTEPEChl W COTJIACOBAHHOCTH
MO3UIIMK APYTHX YYACTHUKOB TUAJIOTA HITH TUCKYCCHUH);

pacrio3HaBaTh HeBepOaJbHBIE CPEICTBA OOIICHUS, TOHUMATh 3HAYEHHE COIMAIBHBIX 3HAKOB,
MPEIOCHIIIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHTYaIlMi, yMETh CMsrdaTh KOH(MIUKTBI W BECTH
MIEPEroBOPHI;

BIIQJIETh Pa3IMYHBIMH crioco0aMu OOIIEHHS M B3aWMOJCUCTBHUSA, MOHUMATh HAMEPEHHS APYTUX
JIOACH, TPOSIBIISATH YBAKHUTEIBHOE OTHOIIEHHE K coOecelHMKY HW B KOPPEKTHOH (opme
(bopMyIHpPOBATH CBOU BO3PAKCHHUS;

Pa3BEPHYTO U JTOTUYHO U3JIAraTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) coBMecTHAsI 1eATEJILHOCTD:



IIOHMMaThb U HCIOJb30BATh IPEUMYILECTBA KOMAHJHOW M HMHIMBUAYAJIBbHOW pabOThl INpH
peleHr ONOIOTHYecKOi Mpo0IeMbl, 000CHOBBIBAaTh HEOOXOIUMOCTh IPUMEHEHHUS TPYIIIOBBIX (OpM
B3aMMOJICHCTBHS MIPU PELICHUN Y4eOHOU 3a1a4H;

BbIOMpPAaTh TEMAaTHUKy M METOJbl COBMECTHBIX JEMCTBUH € y4y€TOM OOLIMX HHTEPECOB H
BO3MOXKHOCTEH Ka)KJI0T0 4JI€HA KOJUIEKTHUBA;

IIPUHUMATD LI€JIM COBMECTHOM AESITEIbHOCTH, OPraHU30BBIBATH U KOOPIMHUPOBATH JEHCTBUS 110
€€ JNOCTHKECHMIO: COCTAaBJIATH IUIAH JEHCTBHUM, PACHpPEACNATh POJIM C Yy4ETOM MHEHMM Y4YaCTHUKOB,
00CyX/1aTh pe3yJbTaTbl COBMECTHOU PabOTHI;

OLIEHUBATh KAa4eCTBO CBOErO BKJIaJa M KaXXIOr0 y4acTHMKA KOMaHIbl B OOLIMH pe3yibTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

IpeajgaraTb HOBBIE IIPOEKTHI, OLICHMBAThb HJEM C IO3ULMM HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATETMYECKOE MOBEACHHUE B PA3JIMYHBIX CUTYalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITUATUBHBIM.

OgiajeHne YHMBePCAJIbHBIMH Pery/JsiTHBHBIMU /1efiCTBUAMM:

1) camoopranu3anmusi:

UCIOJIb30BaTh OMOJIOIMYECKHE 3HAHUS Ul BBIBICHUS MIPOOJIEM U UX PELCHUS B )KU3HEHHBIX U
Y4eOHBIX CUTYalHsX;

BBIOMPAaTh Ha OCHOBE OHMOJIOTMYECKMX 3HAHHWH IEJIEBHIE U CMBICIOBBIE YCTAaHOBKH B CBOUX
JNEUCTBUSX M IIOCTYIIKaX II0 OTHOLIEHHWIO K JKMBOW MPUPOJIE, CBOEMY 3J0POBBI0 M 3IOPOBBIO
OKPYKAIOILHUX;

CaMOCTOSITEJILHO OCYIIECTBIISATh [103HABATENIbHYIO JIEATEIbHOCTD, BBISBIISTH POOJIEMBI, CTABUTh
1 GOpPMyYIHPOBaTH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON ACATEIBHOCTH U )KU3HEHHBIX CUTYAIHsX;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH pEIIeHUs MpoOJieMbl C Y4YETOM HMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U IIPEAIOYTEHUN;

JlaBaTh OLEHKY HOBBIM CUTYAaIlHsIM;

paciupsaTh paMKH1 y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;

JieNIaTh OCO3HAHHBIN BBIOOD, apIryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CHocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO HIMPOKOM ASPYAMLIMUM B Pa3HbIX 00JacTsIX
3HAHUMU, TOCTOSTHHO MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIBTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyalusIM, BHOCHTb KOPPEKTHBBI B JESITEIbHOCTb, OLICHUBATH
COOTBETCTBHE PE3YyJIbTATOB LIETSAM;

BJIa/IETh HABbIKAMU I103HABATEIbHOW peQIeKCHMM KaK OCO3HAHMS COBEPIIAEMBIX JEHCTBUH U
MBICIIMTENbHBIX MPOIECCOB, UX PE3YyIbTaTOB U OCHOBaHWM, MCIOJIb30BaTh NMPUEMBI peduieKCuu s
OLIEHKU CUTYalllH, BHIOOpA BEPHOT'O PELICHMUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHIKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX IIPU aHAIHU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHsATHE ce0s U APYIrUX:

MPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAIHU3€ Pe3ybTaTOB AEITEIbHOCTH;

MIpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMU APYroro 4eJ0BeKa.

INPEAMETHBIE PE3YJIBTATbBI



[IpenMeTHble pe3yibTaThl OCBOGHMSI CoOJep)kaHusi YyueOHoro mpenMera «buonorus» Ha
yrIyOnEéHHOM YpOBHE OPHEHTHMPOBaHBI Ha obecneueHre MpOQUIBHOTO OOydeHHUs O00yJaroluxcs
Oouosornu. OHM BKITIOYAIOT: CHEU(HUUECKUE IJIsi OMOJIOTHH HAay4dHbIE 3HAHUS, YMEHHUS U CHOCOOBI
NEHCTBUIM MO OCBOCHMIO, MHTEPIPETALUU W MPeoOpa3OBaHUIO 3HAHUM, BUABI ACSATEIBHOCTH I10
MOJIYUCHUIO HOBBIX 3HAHUH W HMX MPUMEHEHHUIO B PA3IUYHBIX YUEOHBIX, a TaKKe€ B pealbHBIX
KU3HEHHBIX cuTyalusx. [lpeameTHsle pe3yabTaThl IPEICTABIEHBI 110 TOAAM U3YUYEHHUS.

[IpeameTHbie pe3ysbTaThl OCBOEHUsI yueOHOro mnpeamera «buonorus» B 10 Knacce NOIKHBI
OTpa)kaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MeCTE€ U POJM OUOJOrMH B CHCTEME ECTECTBEHHBIX HAyK, B
(bOopMHpPOBaHUN €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, B MO3HAHUHM 3aKOHOB IPUPOIBI M PEHICHUU
npobJeM PalMOHATIBHOTO MPHPOJIONONIB30BAHMS, O BKJIAAE POCCHUCKHX M 3apyOekHBIX YUYEHBIX B
pa3BuUTHE OHOJIOTHH;

BIIQJICHUE CHUCTEMOW OWOJIOTMYECKHUX 3HaHUH, KOTOpas BKIIOYACT: OCHOBOIOJIArarolnue
OMOJIOTUYECKHE TEPMHHBI W TOHATHS (KU3Hb, KIJIETKA, OpPraHM3M, METaboIM3M, TOMEOCTas,
CaMOpEryJilius, CaMOBOCIPOU3BEIEHUE, HACIEACTBEHHOCTb, H3MEHYMBOCTb, POCT U pa3BUTHE),
ouosornueckue teopun (kierounas teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpomocomHas
Teopus HacienctBeHHoctu T. Moprana), yuenust (H. . BaBunoBa — o meHTpax MHOrooOpasus u
MPOUCXOXKACHUSI KYJIbTYPHBIX PACTEHHIi), 3aKOHBI (€IMHOOOpa3usi MOTOMKOB IEPBOTO MOKOJICHUS,
paclilerIeHts], YUCTOThl TaMEeT, HE3aBUCUMOr0 HacjenoBaHus I'. MeHens, roMOJIOTHYeCKUX psOB B
HacyencTBeHHOM n3menunBoctu H. 1. BaBuiioBa), mpuHIUIBI (KOMILTIEMEHTAPHOCTH);

BIIQ/ICHHE OCHOBHBIMH METOJaMU HAy4YHOTO II03HAHUS, HCIOJIb3YEeMbIX B OHOIOTHYECKUX
MCCTIE0OBAHUSX JKUBBIX 00BEKTOB (ONUCaHUE, U3MEpPEHNE, HAOII0IeHUE, IKCIIEPUMEHT);

YMEHHE BBIJENSATh CYIIECTBEHHbIE IPU3HAKU: BHUPYCOB, KJIETOK MPOKAPHUOT U 3SyKapuoT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM 4Hcie OakTepuii, rpuOOB, pacTEeHUH,
KUBOTHBIX M YEJIOBEKAa, CTPOCHUSI OPraHOB U CHCTEM OpPraHOB PACTEHUM, >KMBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HEJECATENILHOCTH, MPOTEKAIOIIUX B OpraHM3Max pacTeHUM, >KMBOTHBIX M YeJIOBEKa,
OMOJIOrMYECKHUX MpoIleccOB: oOMeHa BemlecTB (MeTa0o0sIM3M), MpEBpallleHus >HEPruH, OpoKeHus,
aBTOTPO(HOrO U TeTepoTpO(HOro THUIIOB MHUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, Meio3a,
raMeToreHesa, SMOpPHOreHe3a, MOCTAMOPHOHAIBHOIO PAa3BUTHUA, PA3MHOXKEHUS, WHIUBUIYaIbHOTO
pa3BUTHA OpraHu3Ma (OHTOI'€He3a), B3aUMOJICICTBHS T'€HOB, FeTepO3uca, UCKYCCTBEHHOTO 0TO0DA;

YMEHHE YCTaHaBJIMBAaTh B3aWMOCBSI3M MEXAY OpraHOMJaMH KIETKM M HUX (QYHKUUAMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEH M UX (PYHKIUSAMM, MEXIy OpraHaMH M CHUCTEMaMU OpPraHOB y
pacTeHuil, )KUBOTHBIX M YeJIOBeKa U MX (PYHKIMAMU, MEXKIY CUCTEMaMU OPraHOB M MX (YHKIHAMH,
MeX1y dTanamMu oOMeHa BEIeCTB, dTalaMH KJIETOYHOTO IUKJIA W JKU3HEHHBIX LMKJIOB OPTaHU3MOB,
sTanamMu 3MOPUOHATIBLHOIO Pa3BUTHS, TEHOTUIIOM U (EHOTUNIOM, (PEHOTUIIOM M (HaKTOpamH Cpeibl
oOuTaHus;

YMEHHE BBIABIIATE OTJIMYUTENBHBIE IPU3HAKUA JKUBBIX CHCTEM, B TOM 4YHUCIIE PACTCHMI,
KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME apPryMEHThI, OMOJIOTHMYECKYI0 TEPMHHOJOTHIO U
CHUMBOJIMKY JUJIS I0Ka3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATUUECKUX TPYIIIL;

YMEHHUE pelIaTh OMOJIOTWYECKHE 3a]aud, BBIABIATH MPUUYUHHO-CIEJCTBEHHBIE CBA3H MEXIY
UCCIIETyeMbIMU OHOJIOTUYECKUMH TMpOLIeCCaMU U SIBJICHUSIMH, [eNaTh BBIBOABI U TMPOTHO3BI Ha
OCHOBaHUU TOJYyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIMOIHATH 1JAOOpaTOPHBIE U MPaKTHUECKUE paboThl, COOMI0AATh MTpaBUiIa MpH padboTe ¢
y4eOHBIM U JIAOOPAaTOPHBIM 000PYAOBAHUEM;



YMEHHE BBIABUTaTh TUIIOTE3bl, MPOBEPSITHh UX IKCIEPUMEHTAIbHBIMU CPEICTBAMH, (HOPMYIUPYS
LIeJIb UCCIIeIOBAHMSI, AHAJIM3UPOBATDH MMOJYYEHHBIE PE3YyJIbTAThl U JI€JIaTh BHIBOJbL;

YMEHHE Yy4YacTBOBaTh B Yy4eOHO-MCCIIEOBATENBCKOM paboTe Mo OWOJIOTHUH, 3KOJOTHH |
MEIMIIMHE, MPOBOAMMOM Ha 0a3e WIKOJIBHBIX HAay4HbIX OOIIECTB, U MYOJIWYHO TPEICTABIATH
MOJIy4YE€HHBIE PE3YJIbTAaThl HA YYEHUUYECKUX KOH(PEPEeHIIHSIX;

YMEHHE OIICHWBATh ITHYECKUE ACIIEKThl COBPEMEHHBIX HCCIICIOBAaHUN B 00JIacTH OMOJIOTHH U
MEJIUILMHBI (KJIOHUPOBAHUE, UCKYCCTBEHHOE OILJIOJIOTBOPEHHUE, HAMPABICHHOE W3MEHEHUE T'€HOMa U
CO3/1aHH€ TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYUIECTBIIATh OCO3HAHHBIM BBIOOp Oyayiedl npodeccHoHaIbHOW AESITEIbHOCTH B
obnacTi OWONOTUHU, MEIUIUHBI, OMOTEXHOJOTHH, BETEPHUHAPUH, CEIHCKOTO XO3AKCTBA, IHIIECBON
MIPOMBIIIJICHHOCTH, YIIYONIATh MO3HABATEIbHBIA HWHTEPEC, HAIMPABJICHHBI HAa OCO3HAHHBIM BHIOOD
COOTBETCTBYIOLIEH Mpodeccud M MNPOAOHKEHHE OHOJIOTHYECKOro oOpa3oBaHUS B OpraHMU3alMSIX
cpenHero npodecCHOHaIbHOTO U BBICIIEro 00pa3oBaHMUsl.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Konrpouabnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 buonorus kak Hayka
2 JKuBble cucTEMBI M X U3yUYEHUE
3 buonorus kineTku 2 0.5
4 XuMuyecKasi OpraHu3aius KIeTKu 10
5 Crpoenne U QyHKIIUH KICTKA 8 2
6 OOMeH BelIeCcTB U MPEBpAIlEHUE SHEPTUU B 9 |
KIIETKE
7 Hacnencreennas unpopmanus u 9 0.5
peann3anys €€ B KIETKE
8 JKU3HEHHBIN [IUKIT KIETKA 6 1
9 CrpoeHnue U pyHKIIUN OpPraHU3MOB 17 1.5
10 Pa3mHOXeHMe U pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneTnka — Hayka O HacJIE€ICTBEHHOCTH U ) 0.5
MU3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACTIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1
14 I'eneTnka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buorexHonorus u CHHTETHYECKAsT OMOJIOTHS 4
17 Pe3epBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

ITOYPOYHOE IIVTAHUPOBAHUME
10 KVIACC

102 0

13

w/n Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

Jara

IIpakTH4eckue
U3y4YeHus

padoThI

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibH
ble pecypchl

Buomorus kak KoMIjiekcHas HayKa U KaK
4acTh COBPEMEHHOTO OOIIECTBA

JKuBbIC CCTEMBI U X CBOMCTBA

YPOBHeBaH OopraHu3alnyA )KUBbIX CUCTCM

Wcropust OTKPBITHS U U3YUEHUSI KIIETKH.
Knerounas teopus

Metoasl MONEKYJIAPHON U KIETOUHON
6uonoruu. [IpakTnueckas pabora
«M3y4yeHne MeTo10B KJIIETOYHON OMOJIOTHH
(xpomatorpadus, anexTpodopes,
muddepeHanbHOe HEHTPUPYTHpOBaHUE,
[TLIP)»

6 XMUMHYECKUH COCTaB KIIETKU

0.5

MI/IHepaJ'II)HI)Ie BCIICCTBA KJICTKH, UX
Ouosoruueckas POJIb

Oprannyeckre BenecTBa KIeTKH — OCJIKH.
JlaGopaTtopHnas pabora «OO0Hapyx)eHne

0.5




OEJIKOB C MMOMOIIBIO KAY€CTBEHHBIX
peakuuii»

CgoiicTBa, K1accupuKanyst U QyHKIUN

MUTOXOHJIpHH, TuTacTU bl JlabopaTopHas

? 0eIKoB
10 Opranuueckue BellecTBa KIeTKH —
YIIIEBOJIbI
1 Opranuyeckue BelecTBa KIeTKH —
JUIHBI
Hyxkneunossie kucnorsl. JIHK u PHK.
2 JlabopaTtopHast pabora «HMccnenoanue 0.5
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIM4YHBIX OPraHU3MOB)
13 Crpoenne u pynkuuu ATO. [pyrue
Hykseozuarpudocparel (HTD)
14 CexsennpoBanue [JHK. Merozsl
T€HOMHUKH, TPAHCKPUIITOMHUKH, IPOTEOMUKU
15 MeTtoap! CTpYKTypHOU OHOJIOTHU
16 Tunel knetok. [IpokapuoTndeckas kieTka
CtpoeHne 3yKapuOoTHUYECKOM KIIETKH.
17 [TpakTuyeckas pabdora «M3ydyeHue cBoicTB 0.5
KJIETOYHOM MeMOpaHbI»
18 IToBepXHOCTHBIN anmnapar KIeTKA
OnHoMeMOpaHHbIE OPTaHOUIBI KIETKH.
19 [TpakTnueckas pabota «3yuenue 0.5
JIBUKEHUSI LIUTOTIa3Mbl B PACTUTENIbHBIX
KJIETKax»
20 [TosyaBTOHOMHBIE OpraHOU/IbI KJIETKU: 0.5




pa60Ta ((HCCJ'ICI[OB&HI/IC j1asMoJIin3a u
ACIIIa3MOJIn3a B PACTUTCIIBHBIX KIICTKAX»

21
22

HememOpanHbie OpraHoU/ b KICTKH

Ctpoenue u GyHKIHUH S1Ipa

23

CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas pabora
«M3ydeHune cTpoeHuHsI KIIETOK Pa3InYHbBIX
OpPraHUu3MOB»

0.5

24

25

26

ACCUMUIISITIVS ¥ TUCCUMILTSALINS — JIBE
CTOpOHBI MeTaboau3Ma. THrb oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yveHne KaTaTuTHYECKONW aKTHBHOCTH
(dbepMeHTOB (Ha IpUMepe aMuIa3bl WK
KaTasas3bl)»

DepMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOro MeTabonu3Mma. JlabopatopHas
pabota «M3ydyeHnue GpepMeHTaTUBHOTO
pacIICIUIEHHs IIEPOKCHIa BOAOPOAA B
PACTUTENBHBIX U KUBOTHBIX KIETKAX»

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

0.5

27
28

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

dorocunTes

29

30

XemocuHtes. Jlaboparopnas pabota
«CpaBHeH#He TporieccoB POTOCHHTE3A U
XEMOCHHTE32)

AnaspoOHbIe Opranu3Mbl. Bunibel 6posxeHus.
JlaGopatopHas pabota «CpaBHeHUE
IPOLIECCOB OPOKEHUS M JIBIXaHHSD)

0.5




AspoOHBIC OpraHU3MbI. DTaIlbl

31 SHEPreTUIecKoro ooMeHa
DHeprus MeMOPaHHOTO TPaIueHTa
32 npoTtoHoB. Cunte3 AT®: paborta
npoToHHON AT®-cuHTa3bI
33 Peakuuu MaTpuuHOro cUHTE3a
34 Tpanckpunuus — MatpuuHbiid cuate3 PHK
35 Tpancsius u e€ sTarnbl
36 KoaupoBanue amuHokucior. Ponb
pubocoM B OMocHHTE3€e OenKa
37 Opranuzanus renoma y mpokapuoT u
9YKapuoT
18 MonexysipHbIe MEXaHU3MBI YKCITPECCUHU
T€HOB Y 9YKapHOT
Bupycsl — BHekIeTOUHBIE (HOPMBI KU3HU U
39 oOnuratHble napasutel. [IpakTudeckas 0.5
pabota «Co3naHue MOENIN BUPYCa»
40 BupycHsble 3a001€BaHus YeI0BEKa,
JKUBOTHBIX, PACTEHU
41 HanorexHomornu B OMOJIOrMY U METUIIMHE
42 JKU3HEeHHBIN UK KIETKU
43 Marpuunsiii cuares JIHK
Xpomocomsl. JlabopaTopHas padora
44 «3yyeHne XxpoMoCcOM Ha TOTOBBIX 0.5
MUKpOTIpenaparax»
45 JleneHue KJIeTKH — MHUTO3
46 Tunel k1eTok. KapuokuHes v MUTOKHHES. 0.5




JlaGopaTtopHnas pabora «Habnronenue
MHTO32a B KJIIETKaX KOHYHMKA KOpPEIIKa JTyKa
(Ha TOTOBBIX MHKPOIIPEIapaTax )»

47 Perynsiuus »KU3HEHHOTO LIMKJIA KIIETOK

48 OpranusM Kak €IMHOE 11eJ10€

49 Txkanu pacrenuii. JlJaboparopHas pabora 0.5
«M3y4yeHne TKaHEel pacTeHUII» ’
TxaHM KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHnast pabora «3yueHue TkaHeu 0.5
KHUBOTHBIX»
Opransbl. Cucremsl opraHos. JlaboparopHas

51 pabora «M3ydyeHue opraHoB LIBETKOBOI'O 0.5
pacTeHUsI»

52 Ornopa Tena opraHu3MoB

53 JIBuKeHne opraHu3MoB

54 IIuraHue opraHu3smMoB

55 [MuTanne MO3BOHOYHBIX KHUBOTHBIX.
[MumeBapurenbHas cucTeMa 4eaoBeKa

56 JlpixaHne opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeJIoBeKa

58 TpaHcmopT BeliecTB y OpraHu3MoB

59 KpoBeHocHas crcrema mo3BOHOYHBIX
KUBOTHBIX U YEJIOBEKa

60 Boigenenue y opranu3smos

61 3amuTa y OpraHu3MoB

62 NMMyHHas cucTeMa 4enoBeKa




PaznpaxxuMocTh 1 perynsuus y

63
OpraHU3MOB

64 I'ymoparnbHas perynsnus 1 9HI0KpUHHAS
cHCTeMa KUBOTHBIX M YelIOBEeKa

65 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB

66 [TomoBoe pazMHOKEHUE

67 Meiio3
["amerorenes. OO6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIEeTOK. JIabopaTopHas paborta 0.5
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpOIIpenapaTax»

69 WNnauBuyanbHOE pa3BUTHE OPTraHU3MOB —
OHTOT'€HE3

70 3akyajKa OpraHOB U TKaHEH U3
3apOJIBIIIEBHIX JTHCTKOB
Poct u pazBuTHe JKUBOTHBIX.

71 JlaGopatopHas pabota «BrisBieHue 0.5
NIPU3HAKOB CXOJICTBA 3apOIbIIIECH
TIO3BOHOYHBIX JKUBOTHBIX)
PasMHOXkeHUE U pa3BUTHE PACTEHU.

72 JlaGopatopHas pabota «CTpoeHHe OpraHoB 0.5
Pa3sMHOKEHUS BBICIIMX PAaCTEHUI»

7 HcTtopust CTAaHOBIICHUS M Pa3BUTHS
TeHEeTUKU KaK HayKu
OCHOBHBIC TIOHSITHSI U CUMBOJIBI TEHETHKH.

74 JlaGopaTtophast pabota «Jlpo3zodria kak 0.5
00BEKT T€EHETUYECKNX MCCIIEIOBAHUN

75 3aKOHOMEPHOCTH HACJIEI0BAHUS 0.5




npu3HaKoB. MoHorubpuaHOe
ckpemuBanue. [Ipaktuueckas pabota
"N3yueHue pe3ynbTaTOB MOHOTHOPUTHOTO
CKpeLIMBaHus y Apo30(uinr"

I_II/ITOJ'IOFI/I‘ICCKI/IG OCHOBBI MOHOFI/I6pI/I,I[HOFO

76 1
CKpEeLMBaHUs
77 AHanusupyroiiee ckpeuiuBanue. Hernomnnoe |
JOMUHUPOBAHHE
JlurubpuiHoe cKpeluBaHue.
78 [IpakTrueckas padora «M3y4yenne | 0.5
PE3yIBTATOB TUTUOPUIHOTO CKPEIINBAHUS '
y IpO30(HITBI»
79 [{uTonoruyeckre OCHOBBI AUTHOPHUIHOTO |
CKpEeLBaHUS
80 CuenieHHOe Hacle0BaHNE TPU3HAKOB 1
81 XpoMOCOMHasi TeOpHUsl HACJIEACTBEHHOCTH 1
82 I'enernka nomna 1
83 ['enoTun xak nenocTHas cucrema 1
84 ['eneTHUeCKUIl KOHTPOJIb PA3BUTHUS |
pacTeHHi, )KUBOTHBIX U YEJIOBEKa
25 W3mMeHunBOCTh NpHU3HAKOB. Bribl 1
U3MEHYHNBOCTH
86 MonudukarmonHas n3MEHYHBOCTh 1
BapuanuvoHHsI psia U BaprallMOHHAs
kpuBast. JlaboparopHas paboTa
87 «MccnenoBanne 3aKOHOMEPHOCTEN 1 0.5

MOIU(PUKAITIOHHON U3MEHUHNBOCTH.
ITocTpoenne BapualMOHHOIO psifa u




BapUAIMOHHON KPUBOM»

88

89

90

91

I"'eHoTunnmyeckas N3MEHUYUBOCTb.
Komb6unaruBHass U3MEHYMBOCTD

MyrannonHast U3MEHYUBOCTb.
[TpakTrueckas pabora «MyTaruu y
Tpo30¢huibl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMEPHOCTH MYTAI[MOHHOTO TIpoIlecca.
DONUreHeTHKa v SITUTeHOMHUKA

I'enernka yenoseka. [IpakTuueckas pabora
«CocTraBneHue 1 aHajau3 POAOCIOBHOIN

0.5

0.5

92

93

MeToapl MEAUIIMHCKON T€HETUKHT

3HaueHMuE MGHHHHHCKOﬁ I'CHCTUKU B
NpeaoTBpAlICHUN U JICUCHUU I'CHCTUYCCKUX
3a00JIeBaHUM YeJIOBEKa

94

OcCHOBHBIE IOHATHUS CEJEKIIHH.
JlaGopatopHas pabota «/3yueHue copToB
KYJBTYPHBIX PACTEHHUH U MOPOA JOMAIIHUX
KUBOTHBIX»

0.5

95

MeTto/1bl ceeKIIMOHHOM paboThI.
JlaGopaTtopHast pabota «M3yueHue MeTo10B
CEJIEKIIUU pacTEHUII»

0.5

96

97

JlocTrkeHMs CeIeKIMU PaCTEHUN 1
*KUBOTHBIX. [IpakTHueckas pabora
«IIpuBuBKa pacTeHHI»

CoxpaHeHue, U3y4YeHUE U UCTIONb30BaHUE
TEHETUYECKUX PECYPCOB

98

buoTtexHonorus kak Hayka u oTpacib

0.5




npousBojcTBa. [IpakTuyeckas pabora
«3yueHne 00beKTOB OMOTEXHOJIOTUI

OcHoBHbIE HaNpaBJICHUS CHHTETUYECKON

%9 Oouosiorun !
100 XpOoMOCOMHAs M TeHHAasl UH)XKEHEPUS 1
101 Menunuackre OMOTEXHOIOT NI 1
102 PesepsHbiit ypok. IloBTOpeHue, |
0000111eHNEe, CUCTEMATH3AINS 3HAHUI
OBHLIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME
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