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MHNOACHUTEJIbBHASA 3AIINCKA

[IporpamMma o yueOHOMY mpeamery «buonorusi» (nanee - OHONOTHS) HA YpOBHE CpeOHEro oO0Iero oopazoBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit Denepanuny,
OI'OC COO, Konnenuuu mpenogaBanusi yueOHoro npeamera «bronorus» u oCHOBHBIX TONOKEHHN (enepanbHol padodeit
MPOrpaMMbl BOCITUTAHUSI.

CornacHo monoxenusMm ®I'OC COO mnpodunbHble ydeOHBIE MpenMeThl, M3ydaeMble Ha YIiIyOJIEHHOM YpPOBHE,
SIBJIAFOTCS CIIOCOOOM AuddepeHianuy o0y4eH!uss Ha YpOBHE CpeaHEro oomiero oOpa3oBaHUS W NMPHU3BaHBI 00ECIICYUTH
MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOILIMM, CPEJHUM OOLIMM, CPEIHUM MPOPECCHOHANBHBIM H BBICIIUM 00pa3oBaHueM. B
TO >K€ BpeMs KaXAblii M3 JITUX YYEOHBIX MPEAMETOB JODKEH OBbITh OpPHUEHTUPOBAaH Ha MPHOPUTETHOE pELIeHUE
00pa3oBaTebHBIX, BOCIUTATEIBFHBIX M PAa3BHBAIOMIMX 33/a4, CBS3aHHBIX C MpodopueHTaluell OoOydaromuxcs |
CTUMYJIIPOBAaHHEM MHTEpeca K KOHKPETHOM 00JacTH HAydyHOrO 3HAHUS, CBS3aHHOTO C OMOJIOTHEH, MEIUIIMHOM, YKOJIOTHEH,
HCI/IXOJ’IOI‘I/ICfI, CIIOPTOM HJIM BOCHHBIM C€JIOM.

[IporpamMma 1o y4yeOHOMY mpeamery «buomorus» na€r mpeacraBieHHe O IeIM M 3aJadyaX H3y4dyeHHs ydeOHOro
npeaMera «buonorus» Ha yrayOn€HHOM ypOBHE, onpeaenser o0s3aTenbHoe (MHBAPHAHTHOE) MPEIMETHOE COJICpKAHME, €ro
CTPYKTYPHpPOBaHHE IO pasjieflaM H TeMaM, paclpeleleHhe IO KiaccaM, PEKOMEHIYEeT IOCIeI0BaTeNbHOCTh H3yYeHUs
y4e0HOro Marepuaja ¢ y4€ToM MEXKIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBSA3EH, JIOTMKH y4eOHOrO IpoIecca, BO3PACTHBIX
oco0eHHOCcTel oOyuaronmxcs. B nmporpaMme 1o 6MONOruy peann30BaH MPUHIIMI MPEEMCTBEHHOCTH C M3YUYEHUEM OMOJIOTUU
Ha YpPOBHE OCHOBHOTO oOmIero oOpa3oBaHWs, Ojarojapst 4eMy IPOCMATPHBAETCS HAMPABICHHOCTh Ha MOCIEyIolIee
pa3BuTHE OHOJOTMYECKUX 3HAHWH, OpPHUEHTUPOBAHHBIX Ha (POPMUPOBAHME ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS,
9KOJIOTHYECKOTO MBINUICHHS, MPEACTaBICHUH O 3J0POBOM 00pas3e JKM3HH, HA BOCHHUTAHUE OEPEKHOrO OTHONICHHS K
OKpYXKarolled NpUPOTHON cpepe. B mporpamme mo OWONOrMM Takke IMOKa3aHbl BO3MOXKHOCTH YYeOHOro NpeaMera
«buonorua» B peammzamym tpeboBanmit GI'OC COO kx miuaHWpPyeMBIM JIMYHOCTHBIM, METANPEIMETHBIM W IPEAMETHBIM
pe3yabTaTaM 00ydeHus W B (HOPMUPOBAHHMH OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIBHON AEATEIBHOCTH O0YYarOIIUXCS IO
OCBOCHHUIO COZAEPKAHUSI OMOJIOTHYECKOTO 00pa30BaHUS HA YPOBHE CPEIHErO OOIIero 00pa3oBaHusL.

VYueOHbIii peaMer «bronorus Ha ypoBHE cpeiHero oomero oopa3oBaHusl 3aBepiiaeT OuojIornieckoe oopa3oBaHue B
IIKOJIC ¥ OPUEHTHUPOBAH Ha PACIIMPEHUE M YIIyOJIeHne 3HaHUH 00yJaroMXCsl O KUBOU MPUPOJIE, OCHOBAX MOJICKYJIAPHOU U
KJICTOYHON OMOJIOrHH, SMOPHOIOrUN 1 OWOJIOTHH Pa3BUTHS, TEHETHKH, CEJICKI[UH, OMOTEXHOIOIHH, SBOTOIIHOHHOIO YUCHHUS
U 3KOJIOTHH.

N3yuenne yuebHoro npenmera «bruonorns» Ha yriry0JIeHHOM ypOBHE OPHEHTHPOBAHO Ha MOATOTOBKY OOYYaromMXcs
K IOCIEAYIOIIEMY IOIYy4EeHHIO OHONOrHYeckoro oOpa3oBaHMs B By3aX M OpPraHU3alUAX CPEAHEro NnpogecCHOHATbHOrO
oOpazoBaHusi. OCHOBY €ro COJEp)KaHUS COCTAaBJIIET CHUCTEMa OMOJIOTMUECKMX 3HAHUHM, MOIYYEHHBIX IPU M3YyYEHHUU
00YYaIOIUMHUCS] COOTBETCTBYIONINX CHCTEMATHYECCKUX Pa3JesioB OMOJIOTHH HAa YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS, B
10-11 xmaccax »TH 3HAHHS TOMY4YalOT pa3BUTHE. TakK, PacIIMPEHBI W YrIyOJIeHBl OHONOTMYECKHe 3HAHHS O PaCTEHUSX,
KHUBOTHBIX, IpuOax, OaKTEpUsX, OpPraHU3Me 4YeJIOBEKa, OOLIMX 3aKOHOMEPHOCTAX >KHU3HHU, MAONOJHUTEIBHO BKIIIOYEHBI
OMOJIOrMYECKHE CBEIECHUS IPHUKIAJHOIO U ITOMCKOBOI'O XapakTepa, KOTOpPbIe MOXKHO HCIIONb30BaTh KaK OPUEHTHUPHI AT
nocinenyrwmero BbelOopa npodeccuu. Bo3MokHa Takxke HHTErpanus OMOJOIMYECKMX 3HAHUH C COOTBETCTBYIOLIMMHU
3HaHUSIMH, TTOJTy4EHHBIMU O0YUYaIOIIUMHUCS [IPHU U3y4eH U HU3UKHU, XUMUH, Teorpaduu U MaTEMAaTUKU.

CrtpykTypa mporpammsl o yueOHOMYy mpenMmery "buornorus" oTpakaeT CHCTEMHO-YPOBHEBBI M IBOIOLMOHHBIN
MOAXOBI K U3ydeHuto ouonorun. CoriacHO UM, U3y4aroTcs CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEPHBIE VIS JKUBBIX CHCTEM
pa3HOro ypoBHS OpPraHM3ALMM, SBOJIOLMHM OPraHWYECKOr0 MUpa Ha 3emiie, COXpAaHEHHsI OHOJIOIMYEecKOro pa3HooOpasus
maneTsl. Tak, B 10 Ki1acce U3y4ar0Tcss OCHOBBI MOJIEKYIISIPHOW U KIIETOYHOW OMOJIOTHH, SMOPHOTIOTHH 1 OMOJIOTUN Pa3BUTHS,
TCHETHKU U CENIEKIH, OMOTEXHOJIOTMH M CHHTETHYECKON OMOJIOTUH, aKTYaJIM3UPYIOTCSl 3HAaHUS 00yJaromuxcs 1no O0TaHUKe,
300JI0TMH, aHATOMUH, HU3HOIOrHH YeraoBeka. B 11 kinacce n3ydaroTcs 3BOMIOLMOHHOE YUE€HHE, OCHOBBI HKOJIOTHH U YUEHHE O
ouocdepe.

YueOnsiit mpenMer «bronorus» mpu3BaH 00eCEeYUTh OCBOSHHE O0YUAIOIIMMHCS OMOIIOTHIECKUX TEOPHI U 3aKOHOB,
uzel, IPUHLMIIOB U IpaBuJI, JEXKAIUX B OCHOBE COBPEMEHHOI €CTECTBEHHO-HAYYHON KapTHHBI MUPA, 3HAHUH O CTPOCHMH,
MHOTroo0pa3uu M OCOOEHHOCTSIX KIJIETKH, OpPTaHU3Ma, IMOMYJSIUH, OHOLEHO03a, 3KOCHCTEMBbl, O BBIJAIOMIMXCS HAYYHBIX
JOCTHXEHUSX, COBPEMEHHBIX HUCCIEIOBAHUAX B OMONOTHH, IPUKJIAAHBIX aclekTax OMOoIorn4ecKux 3HaHui. st pa3BuTUs U
MoJJIepKaHUA MHTEpeca OOydJaromuxcs K OMOJOTMM HapsAgy CO 3HAYMTEIbHBIM O00BEMOM TEOPETHYECKOrO0 Marepuana B
COZIEp’)KaHUM TPOrpaMMbl IO OMOJIOTHH MPEIYCMOTPEHO 3HAaKOMCTBO C MCTOPHUEH CTAHOBJIEHHUS M PAa3BUTHUS TOM WJIM WHOH
obnmacti OHMONMOTMM, BKJIAJOM OTEUYECTBEHHBIX M 3apyOCKHBIX YUEHBIX B pEUICHWE BaKHEWIIMX OWOJIOTMYECKUX U
9KOJIOTMYECKUX MTPOOIIEM.

Henb nzyuenus yuebHoro npeamera «buonorus» Ha yriayOoaEéHHOM ypOBHE — OBJIaZIeHHE OOy4YaroIUMICS 3HAHUSIMH O
CTPYKTYPHO-()YHKIIMOHAJILHOM OpraHU3allud >KUBBIX CUCTEM PAa3HOTO paHra M NMpUOOpETEeHHE YMEHHMH HCIONB30BaTh 3TH
3HaHUs B ()OPMUPOBAHUM MHTEpeca K ONMpeAciEHHON 00nacTu npodecCHOHaIbHOM NeaTelbHOCTH, CBA3aHHON ¢ Onooruei,
WIH K BBIOOPY yueOHOro 3aBeieH s U1 IPOJOKEHHS OMOIOrHYecKOro 00pa3oBaHus.

Hoctrxenue 1enu u3ydeHus: yueonoro npeamera «buonorus» Ha yriyOn€HHOM ypoBHE 00eclieunBaercsi perieHueM
CIICAYIOLINX 3a1a4:



OCBOCHHE 00YYaIOUIMMHUCS CUCTEMBI OMOJIOTMYECKUX 3HAHWN: 00 OCHOBHBIX OMONOTHYECKHX TEOPHSX, KOHIEMLHUSX,
TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U MPAaBHIIAX, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOGHHMH, MHOT000pa3uu U OCOOEHHOCTAX OMOJIOTMYECKHX CHUCTeM (KJIEeTKa, OpraHu3M, MOMYJSIIus, BHUJ, OHOreoueHo3,
Oourocdepa); 0 BBIIAIONINXCS OTKPBITUSAX U COBPEMEHHBIX UCCIICAOBAHUSAX B OMOIOTHH;

O3HaKOMJICHHE OoOy4aromuxcsi ¢ METOJaMH MO3HAHHs KMBOM TNPUPOIBL: HMCCIEAOBATEIbCKUMU METOAaMU
OMOJIOTMYECKUX HAayK (MOJICKYJISIDHOW U KJIICTOYHON OMOJIOTHH, SMOPHOJIIOTUU M OMOJIOTUU Pa3BUTHS, TEHETUKH U CEICKIIHH,
OMOTEXHOJIOTMM W CHUHTETUYECKOW OMOJIOTHH, MaCOHTONOTHH, SKOJOTMH); METOJaMH CaMOCTOSTEIBHOTO TMPOBEACHUS
OMONIOTMYECKHUX MCCIEAOBaHM B 1aOOpaTOpUH U B Ipupoje (HaOmoaeHre, u3MepeHue, IKCIIEpUMEHT, MOIEIUPOBaHHE);

OBJIaJieHne 00yUYarOIUMKICS YMEHUSMH: CAMOCTOSITETHO HaX0ANTh, aHAIM3UPOBATh M MCIIOIb30BATh OMOIOTHYECKYIO
WH(POPMAIUIO; TMOJH30BATHCSI OMONOTHYECKOW TEPMHUHOJIOTMEH W CHMBOJIMKOW; YCTaHABJIMBATH CBS3b MEXKAY Pa3BUTHEM
6I/IOHOFI/II/I 1 COHAJIbHO-ODKOHOMHWYCCKHUMHU H 3KOJOTHMYCCKUMU HpO6JICMaMI/I YCJIOBCUCCTBA, OICHHUBATH ITOCICACTBHA cBOEM
JeATeIbHOCTH TI0 OTHOIICHWIO K OKpY’Kalollell MpUpOIHOH cpene, cOOCTBEHHOMY 3J0POBBIO M 370POBBIO OKPYKAIOIIUX
mozieii; 000CHOBBIBATh M COOMIONIATH MePhl MPOGUIAKTHKH HWHPEKIIMOHHBIX 3a00JIeBaHU, IPABUIIA MTOBEJCHUS B IPUPOJIE U
obecriedeHnst 6€30MacCHOCTH COOCTBEHHON KMU3HENECATEIILHOCTH B UPE3BBIYAMHBIX CHUTYaLMSIX MPUPOTHOIO W TEXHOTEHHOTO
XapakTepa; XapakTepu30BaTh COBPEMEHHbBIE HAYYHBIE OTKPBITHSI B 00JIACTH OHOJIOTHH;

pa3BUTHE Y 00YYAIOIINXCS MHTEIICKTYaIbHBIX M TBOPYECKUX CIIOCOOHOCTEH B MPOIIECCE 3HAKOMCTBA C BBIAOIIUMUCS
OTKPBITUSAIMU HU  COBPEMCHHBIMH HUCCIICJOBAHUSAMU B 6I/IOJIOFI/II/I, peura€éMbIMH  CIO Hp06f[eMaMI/I, MeTOI[OJ'IOFI/Ief/'I
OMONIOTMYECKOTO HUCCIIENOBAHUS, IIPOBEICHUS DKCIIEPUMEHTANBHBIX WCCIECOBAHUM, pelieHus OWOJOTHYecKuX 3ajad,
MOJIETTUPOBAHUST OMOJIOTHIECKUX O0BEKTOB U MPOIIECCOB;

BOCIIUTAHHUC Y 06yqa}0umxcsl IOEHHOCTHOI'O OTHOIIICHHSA K JKUBOH Impupoac B LECIOM U K OTACIbHBIM eé O6’LeKTaM u
SBIICHUSIM; ()OPMHPOBAHHE DKOJIOTMYECKOW, T'CHETHYECKOH TI'pPaMOTHOCTH, OOIIEH KyJIbTyphl MOBEIACHUS B MPUPOJIE;
HUHTErpanvn €CTECTBECHHO-HAYYHbIX 3HaHPII71;

npuodpeTeHrne 00YyYalONIMMUCS KOMIIETEHTHOCTH B PallMOHAILHOM TPUPOJIONOIH30BAHUH (COONIO/IEHUE TPaBHUII
MOBEJICHUS B TPUPOJIC, OXPaHbI BUJOB, DKOCHCTEM, OHOcdepbl), COXpaHEHHH COOCTBEHHOTO 3J0POBbS M 3JIOPOBBS
OKPY>KaIOIIUX JItojel (coOmofeHrs Mep mpoduIakTHKH 3a00IeBaHuM, obecreueHrne 0e30MacHOCTH KU3HEACATEIbHOCTH B
LIpCEIBI)I‘IEH‘/'IHI)IX CUTyallusAX MPpUPOAHOIO U TEXHOI'CHHOI'O xapaKTepa) Ha OCHOBE HCIIOIL30BAHUS OMOJIOTMYECKUX 3HAHWU U
YMEHHI B MOBCE/THEBHOM KU3HM;

CO3/IaHWE€ YCIOBHH Ui OCO3HAHHOTO BBIOOpa OOy4aIOUIMMICS WHAWBHIYaJbHOH 00pa3oBaTEeIbHON TPACKTOPHH,
CIIOCOOCTBYIONIEH TOCIEAYIOmEeMYy TpodecCHoHaTbHOMY CaMOONPEICICHUI0, B COOTBETCTBHM C WHJMBHYaJTbHBIMU
WHTEpEcCaMu U MOTPEOHOCTSIMH PErvoHa.

OO6mIee 9rCIIO YacoB, OTBEIACHHBIX HA M3yUeHUE OMONIOTMH Ha YIiyOJIeHHOM YPOBHE CpEIHEro oOIero o0pa3oBaHus,
cocrapisier 204 waca: B 10 kimacce — 102 gaca (3 gaca B Hemenmo), B 11 xmacce — 102 gaca (3 gaca B Heneno).

OT00p OpraHU3aIMOHHBIX (HOPM, METOAOB M CPEACTB 00y4EeHHUs OHOOTHH OCYIIECTBIIICTCS C YUETOM CIEHU(UKH €ro
COZICpKAaHUSI ¥ HANpPaBJICHHOCTH Ha MPOJNODKEHHE OWONOrMYecKoro o0pa3oBaHUsT B OpPraHU3AlMAX CPETHETO
poecCHOHaTFHOTO B BRICIIIETO O0pPa30BaHMUSL.

OO6s3aTeTPHBIM YCIIOBHEM TPY 00Y4IEeHUH OMOJIOTHH Ha YriTyOJE€HHOM ypOBHE SIBJISIETCS MPOBENSHIE JIA0OPATOPHBIX H
mpakTHdeckux pabor. Tarxke ydactre 0OOydarOUIMXCS B BBITIOJIHEHWH TMPOEKTHBIX M YYEOHO-HCCIIENOBATENbCKUX pPadoT,
TEMaTHKa KOTOPBIX OIpPEAESIeTCS YYUTEIEM Ha OCHOBE HMMEIOIINXCS MAaTepHabHO-TEXHUYECKHX PECypCOB M MECTHBIX
HNPUPOIHBIX YCIOBHIA.

COJEPXAHUE OBYYEHUA
10 KJIACC

ConepxaHre MPOrpaMMBI, BBIJIEIEHHOE KYPCU8OM, HE BXOIUT B MPOBEPKY TOCYIAPCTBEHHON HTOTOBOW aTTECTAIIHH
(THA).

Tema 1. BuoJsiorusi Kak HayKka

CoBpeMeHHasi Ouonorusi — KOMIUIEKCHas Hayka. Kparkas wmcropusi pa3BuTusi Ouonorud. buonornyeckne Haykd o
n3ydaeMble UMU Ipo0ieMbl. OyHIaMeHTaIbHbIE, IPUKIATHBIC M IIONCKOBEIE HAYYHbIE UCCIICAOBAaHUS B OMOIOTHH.

3HadeHune Ouonoruu B (POPMUPOBAHUH COBPEMEHHOHN €CTECTBEHHO-HAYYHOU KapTUHBI Mupa. [Ipodeccun, cBs3anHbIe ¢
Ouonorueii. 3HaueHWe OWOIOTMM B TPAKTUYECKOH NEATENFHOCTH 4YeNIOBEKAa: MENUIIMHE, CEIbCKOM XO3SICTBE,
MIPOMBIIIUIEHHOCTH, OXpaHe MPUPOJIBI.

JdeMoHcTpanuu

[loptpersi: Apucrorens, Teodppact, K. Jlunnert, XK. b. Jlamapk, Y. [apsun, VY. l'apseii, I'. Meunnens, B. W
Bepnanckuii, U. I1. ITaBnos, U. 1. Meunukos, H. Y. BaBunos, H. B. Tumodees-PecoBckuii, [x. Yorcon, ®@. Kpuk, J1. K.
benses.

Tabmuups! 1 cxembl: «CBA3b OHOJIOTUH ¢ APYTHMHU HayKaMm», «CrucTeMa OMOJIOrHYecKuX HayK».

Tema 2. ’)KuBble cUCTeMbI U UX U3yUeHHE



XKuBble cucTeMbl Kak MpeAMeT H3y4deHus Ouosnoruu. CBOWCTBA >KUBBIX CHCTEM: €AMHCTBO XHMHYECKOT'O COCTaBa,
JUCKPETHOCTh M IIEJIOCTHOCTh, CJOXHOCTb W YHOPSIOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTh, CAaMOOPTaHU3aLN4,
CaMOBOCTIPOU3BE/ICHUE, Pa3PaKUMOCTh, U3MEHUUBOCTH, POCT U pa3BUTHE.

YpOBHU OpraHu3alluil KUBBIX CHUCTEM: MOJEKYJSPHBIN, KJIETOYHBIN, TKaHEBBIM, OPraHW3MEHHBIH, MOMYISILIMOHHO-
BUJIOBOH, SKOCUCTEMHBIN (OHnoreoneHoTn4ecknii), onocdepusiit. [Ipomeccrl, mpoucxonsme B KUBbIX cucreMax. OCHOBHBIE
MpHU3HAKK KUBOro. JKu3Hb Kak (hopma cyliecTBOBaHHA MaTepuu. Hayku, u3ydaromiie >KUBbIe CHCTEMBI Ha Pa3HBIX YPOBHSIX
OpTaHH3alINY.

Uzyuenne xuBBIX cucTeM. Meroapl Ouonormueckod Hayku. HaOmiogeHue, u3MepeHHE, OKCIEPUMEHT,
cucremaTusauus, MeraaHanu3. lloHATHe O 3aBUCMMOM M HE3aBUCUMOW IepeMeHHOM. IlnaHupoBaHue »KclepUMEHTA.
[MocranoBka u npoBepka rumore3. HymneBas rumoresa. [lonstue BHIOOpKH U €€ qJOCTOBEpHOCTH. Pa3zdopoc B OMOIOrHMUYecKHX
naHHbIX. OLeHKa JOCTOBEPHOCTH MOIYYEHHBIX Pe3yibTaToB. [IpHUMHBI MCKa)KEHUs pe3yabTaToOB 3KcrepuMeHTa. [loHsTHe
CTaTHCTUYECKOr 0 TECTa.

JdemMoHcTpanun

Tabnuipr U cxembl: «OCHOBHBIC TPU3HAKH JKU3HW», «bHOJIOrMYecKrne CUCTeMbl», «CBOWCTBA JKHUBOW MaTepUn»,
«YpOBHU OpTaHHU3AIUU >KUBOH TpUPONbI», «CTpOSHHE >XUBOTHOW KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI OpPraHOB
YeI0BEYeCKOro opranusmay, «buoreonenos», «bruocdepar, «MeToapl H3yHdeHUS KUBOU TPUPOABIY.

O06opynoBanue: 1a00paTopHOE 000PYIOBAHUE [T TPOBEACHUS HAOJIIOICHUI, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTHyeckas pabdorta «/cronp30BaHre pa3TuYHbIX METOIOB IIPU U3YUEHHUH KUBBIX CHCTEM).

Tema 3. BuoJsiorusi KJeTKH

Kietka — cTpyKTYpHO-(YHKIIMOHAJIbHAS €IMHMIA >KUBOro. Mcropus oTkpbiTHS Kierku. Paborer P. I'yka, A.
Jlesenryka. Knerounas teopus (T. LlIBann, M. Illneiinen, P. BupxoB). OcHOBHbIE MOJOXKEHHS COBPEMEHHOW KIIETOYHOM
TEOpHUH.

Meronsl MOJEKYISAPHOH M KJIETOYHOW OHMOJIOTHH: MHUKPOCKOIHUS, Xpomarorpadusi, IeKTpodopes, METONl MEUYEHBIX
aToMoB, auddepeHIManbHOE NEHTPUPYTHPOBAHUE, KYJILTUBUPOBAHUE KIETOK. M3yuenue QuUKCUPOBAHHBIX KIEMOK.
DneKkTpoHHast MUKPOCKONHsL. KoH@OoKATbHAsA MUKpOCKonus. Bumanbnoe (npusicusnennoe) uzyueHue Kiemox.

JdemMoHcTpanun

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

Tabmumpr m cxembl: «CBETOBOH MHMKPOCKOID», «DJIEKTPOHHBIA MHKPOCKOI», «VcTopus pa3BUTHS METOIIOB
MHUKPOCKOITHI.

O6opynoBaHue: CBETOBOW MUKPOCKON, MUKPOIIpEapaThl PaCTUTENbHBIX, )KHBOTHBIX U OaKTepPHUAaBHBIX KIETOK.

IIpakTHuyeckasi padora «l3ydeHwe METOAOB KJIETOUYHOH Owojorum  (Xpomarorpadwms, dmekTpodopes,
nudepenimanbaoe eHTpudyruposanue, [1LP)».

Tema 4. XumMnueckasi Opranu3anus KieTKH

XUMUYECKUM COCTaB KJIETKA. Makpo-, MUKPO- M YJIbTPaMHUKPOdJEMEHThl. Boga u €€ ponb Kak pacTBOpUTEINS,
peareHTa, ydacTue B CTPYKTYPHPOBAHHH KIETKH, TEIUIOpErysinuu. MUHepalbHbIe BellecTBa KIIETKH, MX OHOIOTHYecKas
poib. Poib KaTHOHOB ¥ aHHOHOB B KIIETKE.

Opranndeckue BemecTBa KIeTKH. bruomorndeckne monuMepsl. benkn. AMUHOKHCIOTHBINA cocTaB 0enkoB. CTPyKTYpBI
OenkoBoit Monekynbl. [lepBuuHas cTpykTypa Oenka, MEeNTHAHAS CBsI3b. BTOpHYHAsA, TpeTUYHAS, YeTBEPTHUHASI CTPYKTYPHI.
Henartypanus. CoiictBa 6enkoB. Kimaccudukarms 6enkoB. buonornaeckne QyHkinn 6e1KkoB. [Ipuonsi.

VYrieBoasl. MoHOcaxapuasl, qUcaxapupl, OJIATOCAXapUAbl W monucaxapuapl. OOmuil miaH CTpoeHHs U (QHU3UKO-
XMMHUYECKHE CBOMCTBA yrieBooB. bronornyeckue GpyHKINN yriieBoI0B.

Jlumupet. T'uapodunsHo-ruapododHbie cBoiicTBa. Kimaccudukarus mumunos. Tpurmumnepuasl, hochonummasl, BOCKH,
crepoussl. bruonorndeckue ¢yHkmunu aumuaoB. OOIIHe CBOMCTBa OMONOTHMYECKUX MEMOpaH — TEKy4ecTh, CIIOCOOHOCTh K
CaMO3aMBIKaHUIO, TTOTYIIPOHUIIAEMOCTb.

Hyxneunossle kucnmorel. JHK wu PHK. Crpoenne HyknenHoBblx KucioT. Hykneorunpl. IlpuHnun
komruiemeHTapHocTd. I[lpaBmmo Yapradda. Crpykrypa HHK — nBoiiHas crupans. MecToHaXOXIIeHHE M OHOIOTHYECKUE
¢byaxun JJHK. Buget PHK. @yaxnun PHK B kiretxke.

Crpoenne wMonekynsl AT®. Makposprudeckue cBsizu B Monekyne AT®. buonorndeckue ¢ynkumn ATO.
BoccranoBneHHbIE IEPEHOCUMKY, UX (GYHKIUM B KieTKe. [pyeue nyxneozuompugocpamor (HTP). CexenupoBanue JHK.
Memoodvl ceHoOMUKU, MPAHCKPUNIMOMUKU, HRPOMEOMUKU.

CrpykrypHas Ouonorus: OMoXxuMudeckne U OMopU3NIECKHe UCCISIOBAaHM COCTaBa U MMPOCTPAHCTBEHHON CTPYKTYPHI
ouomonekyn. Mooenuposanue cmpykmypvl u @QYHKYuti Ouomonekyi u ux komniekcos. Komnvromepuoui ousaiin u
Op2anHudecKull CuHme3s OUOMONEKY U UX HeNPUPOOHBIX AHALO208.

JdeMoHcTpanuu

[Moptpersi: JI. lonunr, JIx. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panknun, ®. Canrep, C. [Ipy3unep.

Huarpammsel: «Pacrpenenenue XMMHUYECKHX JJIEMEHTOB B HEXHBOW Ipupone», «PacnpeneneHne XMMHUYECKHX
3JIEMEHTOB B KUBOW IIPUPOAE».



Tabmuust u cxemsl: «lleproanyeckas TabauIa XUMUYECKHX 3JIEMEHTOBY», «CTpoeHHe MOJIEKYIIbl BOAb», «BemecTBa B
COCTaBe OpraHu3MoBy», «CTpoeHHEe MONEKylIbl Oenka», «CTpPyKTypbl OenkoBoW MoOJeKynbl», «CTpoeHue MOJeKy
yIrI1eBos10B», «CTpoeHre MOJIEKYI JUNUI0BY, «HykiaenHoBble KUCIOTE», «CTpoeHne Monekyasl ATO».

O6opynoBaHue: XUMUYECKas MOcyAa U 000pyJOBaHUE.

JlaGopaTopuasi pa6ora «OOHapyx)eHre OEKOB C MOMOIIBIO KaUeCTBEHHBIX PEAKLIUII.

JlaGopaTopuasi padora «/ccrnenoBanue HyKJICMHOBBIX KUCIIOT, BBIJCTCHHBIX U3 KJIETOK PA3MYHBIX OPTraHU3MOBY.

Tema S. Ctpoenue u GyHKIMHT KJICTKH

Tume! kJIeTok: sSykapruoTHYecKas U npokapuotnieckas. CTpyKTypHO-(YHKIMOHAIbHBIE 00pa30BaHMS KIETKH.

Crpoenue mpokapuoTuieckon kierku. Kierounas crenka Oakrepuii u apxeil. OCOOGHHOCTH CTPOEHHUS TeTePOTPOPHOI
1 aBTOTPO(HON MPOKAPHOTHYECKUX KIETOK. MeCTO U poIib IPOKapHOT B OMOIIEHO3aX.

Crpoenne U QpyHKIMOHUPOBAHHE dyKapHOTHUYECKOH KieTku. [1na3marudeckast MmemOpaHa (mazmanemma). CTpykTypa
IIa3MaTHYeCKo MeMOpaHbl. TPaHCIIOPT BEIIECTB Uepe3 IMIa3MaTHYSCKyI0 MeMOpaHy: HacCUBHBINA (MU dy3usi, o0neryéHHast
i dy3usi), akTHBHBIHN (IEPBUYHBIA U BTOPUYHBIN aKTUBHBIN TpaHcnopt). [lomynponunaemMocts MeMOpaHbl. Pabota HaTpwHii-
KaJIMeBOro Hacoca. DHIOIMTO3: MHHOIKUTO3, parouuTo3. Dk3o1uTo3. Knerounas crenka. CTpykTypa u GYHKIUH KIETOYHOM
CTEHKH pacTeHUM, rpuOoB.

Hurornaszma. Iuto3ons. L{utockener. [Imkenue muroriazmel. OpraHouzbl kiaerku. OqHOMeMOpaHHbIC OPraHOUIbI
Kierku: sHpomnazmarndeckas cerb (JIIC), ammapat ['onmbmku, JTHU30COMBI, WX CTpoeHHWE W (yHKIWH. B3ammocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIeTKH. CTpOEHHE TPaHYJIAPHOrO PETHKyinyMa. Mexanusm Hanpaeénenus 6eaxos ¢ IIIC.
CuHTe3 pacTBOpUMBIX OeikoB. CHHTE3 KIETOUHBIX MeMOpaH. [nmajkuii (arpaHylsipHBIH) HIOIUIA3MATHYECKHN PETHKYITYM.
Cexperopras Qynkuus armmapata ['onbmku. Moduguxayus benxos ¢ annapame I'onvoxcu. Copmuposka 6enkoe 6 annapame
Tonv0orcu. TpaHCTIOPT BElIECTB B KJIeTKe. Bakyonn pacTuTenbHBIX KieToK. Knerounstit cok. Typrop.

[TomryaBTOHOMHBIE OPTraHOWIBI KJIETKHA: MHUTOXOHJIIPHH, IUIACTHIBL [IpoucxosxcoeHue MumoxoHopuii u Hiacmuo.
Cumbuocenes (K.C. Mepeaxckoscxuii, JI. Mapeynuc). CtpoeHne u GYHKIIMA MHUTOXOHIApWA W TwiacTui. llepBudHEIE,
BTOPUYHBIE U CIIOKHBIC TIACTHIBI (POTOCHHTE3UPYIONINX DYKAPUOT. XJIOPOILIACTBI, XPOMOIIIACTHI, JISHKOIUIACTHI BBICIITHX
pacTeHui.

HememOpannsie opraHougsl kinerkn CrtpoeHne W (GYHKIMM HEMEMOpPaHHBIX OpPTaHOWIOB KIETKA. PHOOCOMBI.
TIpomesicymounvie ¢huramenmol. MUKpopUIaMeHThl. Axmunogvlie Mukpoguiamenmol. MbIIEUHbIE KIETKH. AKMunosble
KOMROHEHmbl Hembluieunblx kiemox. Mukporpy6ouxu. Kierounslii nentp. CtpoeHue U ABUKEHUE KI'YTUKOB U PECHHUYEK.
Mukpotpy6ouku nuroniasMmbl. lleHTpuons. benku, accoyuupogaunnvle ¢ MUKPODUIAMEHMAMU U MUKPOMPYOOUKAMU.
MomopHhuvie benxu.

Anpo. Obosouka sigpa, XpOMaTHH, KapHOILIa3Ma, SAPBIIIKY, UX CTpOeHHUE U QYHKIMH. SIaepHbIN OCIKOBBIAH MaTPUKC.
IIpocTpaHCTBEHHOE PACIIOIOKEHNE XPOMOCOM B HHTEP(HA3HOM siApe. Dyxpomamun u 2emepoxpomamun. benku XxpoMaTHHa —
TUCTOHEBL. Junamuxa soeproti 000a0uKu 8 mumose. HAoepubvlil mpancnopm.

Kinerounsie BkimtoueHus. CpaBHATEIbHAS XapaKTEPUCTHKA KIIETOK 3YKaproOT (PacTUTENBHOM, JKUBOTHOM, TPHOHOIA).

JdemoHcTpanuu

[optpersr: K.C. Mepexxopckwuii, JI. Maprymuc.

Tabmumer w  cxembl: «CTpoeHHWE OYKapHOTHYECKOW KIeTKm», «CTpoeHue IKHWBOTHOM KieTkm», «CTpoeHne
pacTuTenbHON KIeTKn», «CTpOoeHHEe MUTOXOHAPUNY, «Sapoy», «CTpoeHrne NpOKapHOTHYECKOM KICTKI».

OOopynoBaHHe: CBETOBOM MHMKPOCKOI, MHKPOIIPENapaThl PacTUTENbHBIX, XMBOTHBIX KIETOK, MHKPOIIpEnapaThl
OaKTepHaTbHBIX KJICTOK.

JlaGopaTtopuas padora «l/3ydeHue cTpoeHNs KIETOK pa3NnIHBIX OPTaHU3MOBY.

IIpakTuyeckas padora «/I3ydeHne CBOICTB KIIETOYHONH MeMOpaHbD».

JlaGopaTopHas padora «/ccinenoBaHue ma3Moian3a U ACMIa3MOJIN3a B PACTUTENBHBIX KICTKAX).

IpakTuyeckas padora «/3ydueHne ABUKCHUS LIUTOIUIA3Mbl B PACTUTENBHBIX KIETKAX».

Tema 6. O0MeH BellecTB U NpeBpalleHue JHEPIUU B KJIeTKe

AccUMuUIALUS M JAUCCUMWIALUS — JBE CTOPOHBI Merabomu3ma. Tumbl oOMEHa BeLIECTB: AaBTOTPO(HBIA H
rerepoTpodHbIA. YyacTie KUCIopoJa B OOMEHHBIX Ipoleccax. JHepreTuueckoe oodecreueHne kierku: npespamenne AT B
00MeHHBIX npoueccax. PepMEeHTATUBHBIA XapakTep peakuid KIeTOYHOro Meradonusma. DepMeHThl, X CTPOEHHE, CBOWCTBA
n MexaHu3M zeiictBus. Kodepmentel. OTnuunsi ¢GpepMEHTOB OT HEOPraHWYECKUX KaTalIM3aTOpoB. benku-akTHBaTOpHI U
OENKU-UHTMOUTOPBI. 3aBUCUMOCTD CKOPOCTH (PEPMEHTATUBHBIX PEAKLUI OT pa3IuuHbIX (HAKTOPOB.

[lepBU4HBIA CHHTE3 OPraHUYECKUX BEIIECTB B KieTKe. DOTOCHHTE3. AHOKCUSEHHbIl U OKCULEHHbIU (Pomocunmes y
oaxmeputi. Ceemocobuparowue RUSMEHMbl U NUSMEHMbl PeaKyuonHo2o yenwmpa. Poib XJIOpoIIacToB B Ipolecce
¢dorocunteza. CperoBass u TemHOBas (azpl. Pomoovixanue, Cz, Cs u CAM-munvr gpomocunmesa. 1lpomyKTHBHOCTB
¢dorocunTe3a. BimsHue pa3nuuHbix GaKTOPOB Ha CKOPOCTH (POTOCHHTE3a. 3HAaUeHHE (POTOCHHTE3A.

Xemocunre3. PasHooOpasue OpraHM3MOB-XEeMOCHHTETMKOB: HHUTPHPUUUpYIOLME OakTepuu, Kene300aKkTepui,
cepobaKkTepun, BOAOPOAHbIE OaKkTepuy. 3HaYEHUE XEMOCHHTE3A.

AmnaspoOHble opraHu3Mbl. Buael Opoxenus. IIpogykTel OpoKEHUS M WX HCIOJIB30BaHHE YEIOBEKOM. AHa’pOOHBIE
MUKPOOPTaHU3MbI KaK 00BEKThI OMOTEXHOJIOTHH ¥ BO30YIUTENH OOJe3HeH.



AnpoOHBIE OpraHM3MBl. JTambl SHeprerndeckoro oomena. IloaroroBuTenbHBIN dTam. [mkonn3 — OecKucIopogHOe
pacIIeIIEHUE TII0KO3BI.

Buonoruueckoe okucieHue, Wik KIETOYHOE JIbIXaHue. Ponb MUTOXOHIpUH B mpoleccax OMONTOTHYeCKOTO0 OKUCIICHHS.
Huknuyeckue peakuun. OKucIuTenbHOE POCPOPUIUPOBAHUE. DHEpeus Memopannozo epaduenma npomonos. Cunmes ATPD:
paboma npomonuoi ATD-cunmaszwvl. [IpermyiiecTsa a3poOHOr0 MyTH 0OMEHa BEIIECTB mepes] aHa3pOoOHBIM. D (HEKTUBHOCTh
SHEPreTHYECKOro oOMeHa.

JdemMoHcTpanun

Hoptpersr: k. [lpuctim, K. A. Tumupsszes, C. H. Bunorpanckuit, B. A. Ourensrapar, [1. Mutuen, I'. A. 3aBap3us.

Tabmuupr u cxembl: «®DotocuHTe3», «DHeprerndeckuii oOMen», «buocuHTes Oenka», «CTpoeHue GepMeHTay,
«XEeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKOI, 0OOpyJOBaHHE JUISI TPUTOTOBIEHHS TOCTOSHHBIX M BPEMEHHBIX
MUKpOIIpenapaToB.

JlaGopaTopHasi padoTa «/I3ydueHne KaTaJuTHIECKON aKTUBHOCTH (PepMEHTOB (Ha MPUMEpe aMHIIa3bl MU KaTauasbl)».

JlaGopaTopnass pa6ora «/3yueHune (epMEHTATHBHOI'O PpACIICMJICHUS MEPOKCHIA BOAOPOJA B PACTHTEIBHBIX M
YKUBOTHBIX KJIETKaX».

JlaGopaTopuasi padoTa «CpaBHEHHE IPOILIECCOB JOTOCHHTE3a H XEMOCHHTE32).

JlabopatopHas padora «CpaBHEHHUE MPOIIECCOB OPOKEHUS U JABIXAHUS.

Tema 7. HacaencrBennasi HHpopManus u peaan3anus e€¢ B KJIeTKe

Peakunu matpuuHoro cuuresa. IIpuHIMIT KOMIIJIEMEHTApHOCTH B pEAKIUAX MaTPUYHOrO CHHTe3a. Peanmsanms
HacliencTBeHHoN nHpopManun. ['eHerndyeckuii kon, ero cBoiictBa. TpaHckpurus — Matpuunblii cuaTe3 PHK. [puHtmme:
TPAHCKPHUITIIUK: KOMIUIEMEHTApHOCTh, aHTHUIAPAIJIENbHOCTh, acUMMETpU4YHOCTh. Cospesanue mampuunvlx PHK 6
aykapuomuyeckoti kiemxe. Hexooupyrowue PHK.

Tpancnsmmst m e€ osrambl. Yuactue TtpaHcmoptHeix PHK B OmocwnTtese Oemka. YcmoBusi OnocuHTe3a Oenka.
Konuposanue amuHokucior. Poib pubocoMm B OnocuHTese Oernka.

Cogpemennvie npeocmagnenus o cmpoeHuu cerog. OpraHuzaliis T€HOMa Yy IMPOKApHOT W dyKapuor. Perymanms
AKTHUBHOCTH T'€HOB y TIPOKapHuoT. I umrore3a onepona (P. XKakob, XK. Mano). Monexynsapubie Mexanusmovl IKCNPeccuil 2eH08 )
aykapuom. Ponb xpomamuna 6 pecynayuu pabomsl 2enos. Perymsaius OOMEHHBIX TpolecCOB B Kierke. KieTounslit
roMeocTas.

Bupycbl — Hekierounbsle (GOpMBI XKH3HM M oOnuratHele mapasuTbl. CTpoeHHE IPOCTBIX M CIIOXKHBIX BUPYCOB,
perpoBupycoB, OaktepuodaroB. JKusmemnwiti  yuxa JHK-cooepocawux  eupycos, PHK-codepocawux supycos,
baxmepuogazos. Obpamnas mpanckpunyus, peepmasd, uHmezpasd.

BupycHbie 3a0oneBaHus dYeiaoBeka, >KHUBOTHbIX, pacTenuit. CIIM, COVID-19, couuaiabHble ¥ MEIWIIMHCKHE
MPOOJIEMBL.

buoungopmamuxa: unmeepayus u anaruz oonvuux maccueos («bigdatay) cmpykmypHuix OUONOSUHECKUX OAHHBIX.
Hanomexnonoauu 6 buonozuu u meouyune. Illpocpammupyemvie hynxyuu 6enxos. Cnocobwvl 00cmasKku 1eKapcma.

JdemoHcTpanuu

IToptpersi: H. K. Konbuos, /. Y. UBaHOBCKuUIA.

Tabmumet 1 cxemsl: «brocuaTes 6enkay, «I'enernueckuii kKomy», «Bupyce», «bakreprnodarm.

IIpakTuyeckas padora «Co3nanne MOJETH BUPYCay.

Tema 8. JKu3HeHHBINH LHKJI KJIETKH

Kierounsrit mukin, ero mepuoasl u perymsnus. Matepdaza m muTo3. OCOOEHHOCTH MPOIECCOB, MPOTEKAIONINX B
natepdasze. llogroroBka knerkwm K  geneHuto. lIpecuHTeTHYecKkuit  (MIOCTMHUTOTHYECKHH), CHHTETHYECKHH W
MMOCTCUHTETUYECKHIH (TPEMUTOTHIECKHH ) IepHUOIBI HHTEP(DA3HI.

Martpuunsiii cunte3 JJHK — pemukanusa. [Ipunnune! permnukanuu JJHK: koMmiieMeHTapHOCTb, MOTYKOHCEPBATUBHBIN
CUHTE3, aHTUnapasuienbHocTh. MexanusMm perutnkanuu JJHK. Xpomocombl. CtpoeHue xpoMocom. TeaoMepsl U Tenomepasa.
XpOMOCOMHBIA HA0OP KIETKA — KapHOTHI. JIUTITONTHBINA W TarIon HbI HAaOOpEl XpoMOocOoM. |'OMOIOTHYHEBIE XPOMOCOMBI.
[TonoBBIE XPOMOCOMBI.

Henenne xierkn — Muto3. CTaiuM MHTO3a M NPOUCXOIAIIME B HUX mpouecchl. Tunbl mMuto3a. Kapuokunes u
IUTOKUHE3. bruonornyeckoe 3HaueHne MUTO3a.

Perynsust MUTOTHYECKOTO LIMKIIA KiIeTKU. [Iporpammupyemas kierodHas ruGeis — aronTos.

Knerounoe sapo, xpomocombl, (yHKLIMOHaJbHAsi T'€HOMUKA. Mexanusmvi nponugepayuu, oupdepenyuposxu,
cmapenus u 2ubenu knemox. «L{ugpposas knemrxa» — ououngopmamuueckue Mooenu GyHKYUOHUPOBAHUS KIEMKU.

JdemMoHcTpanun

Tabmuip! u cxeMbl: «KU3HEHHBIN UK KIETKI», «MuTo3», «CTtpoeHune xpomocom», «Permmmkarms JJHK».

O6opynoBaHue: CBETOBONH MUKPOCKOII, MUKpOTpenaparsl: «MHUTO03 B KJIETKaX KOpELIKa JTyKa.

JlaGopaTtopHasi pabora «/3ydeHue XxpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTax».

JlaGopaTopHasi padora «HaOmoaeHne MuTO3a B KJIETKaX KOHYMKA KOPEILKa JIyKa (Ha FOTOBBIX MUKpOIpEnapaTax)».

Tema 9. CTpoenue u GpyHKIHMH OPraHU3MOB

Buonoruueckoe pazHooOpasue oprann3mMoB. OJHOKIIETOUHBIE, KOJIOHUATIbHbBIE, MHOTOKJIETOUHBIE OPTraHU3MBI.



OcoOeHHOCTH CTPOEHUSI M KM3HEAEITENBbHOCTH OJHOKIETOYHBIX OpPTraHU3MOB. bakTepuu, apxew, OIHOKIETOYHBIC
rpuOBI, OJHOKJIETOYHBIE BOJAOPOCIIH, APYTUe MPOTUCTHL. KoTOHNaIhHBIC OpraHU3MBI.

B3anmocBsa3p wacTeil MHOTOKIETOYHOrO OpraHu3Ma. TKaHU, OpraHbl M CHUCTEMBI OpraHoB. OpraHusMm Kak €IuHOe
uenoe. ['omeocras.

Tkanm pacrennii. Tumbl pacTUTENBHBIX TKaHeH: oOpa3oBaTelbHAs, IOKPOBHAs, MPOBOASIIIAs, OCHOBHAs,
MexaHuueckas. OCOOEHHOCTH CTpoeHHUs, GYHKIUI U pacIoNoKEeHUsI TKAaHEH B OpraHax pacTeHUH.

TkaHM >KUBOTHBIX U YENOBEKA. THIBI KUBOTHBIX TKAaHEH: SMUTENHMANIbHAS, COCAMHUTENbHAS, MBIIICYHAs, HEPBHAS.
Ocobennoctu crpoeHust, GyHKIMH U PaClONIOKEHNs TKaHEeH B OpraHax »XKHUBOTHBIX M YEJIOBEKa.

Opranbl. BereratuBHble U TeHepaTUBHbIE OpraHbl pacTeHHil. OpraHbl U CUCTEMbl OpPraHOB XMBOTHBIX M YEIOBEKA.
@YHKIUY OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pactennii. CkeneTsl OAHOKIETOUYHBIX 1 MHOTOKJIETOUYHBIX KMUBOTHBIX. HapyKHBIN 1
BHYTpeHHHMI ckener. CTpOoeHHE U TUIIBI COEAMHEHUS KOCTEH.

JBrxkeHue opranu3MoB. [[BrKeHUE OMHOKIETOUYHBIX OPTaHU3MOB: aMEOOUTHOE, KTYTUKOBOE, pECHUYHOE. J[BIKEeHNE
MHOTOKJIETOUHBIX pACTEHUI: TPOMU3MBI M HACTUH. [[BIM)KEHIE MHOTOKJIETOUHBIX JKMBOTHBIX U YEJIOBEKA: MBIIIIEYHAsI CHCTEMA.
Pedekc. CkeneTHbie MBIIIIBI U UX padoTa.

[Mutanme opranmszmos. llormomieHne BOABI, YIIEKHCIOrO0 ra3a M MHUHEPAIbHBIX BEUIECTB pacTeHHUAMHU. [lutanue
KUBOTHBIX. BHYTPUIIOJIOCTHOE ¥ BHYTPUKJIETOUYHOE THIIeBapeHue. IluTaHne TMO3BOHOYHBIX JKMBOTHBIX. OTaemnsl
MUIIeBapuTeNbHOrO TpakTa. [lumeBapurensHble enessl. [lumeBapurensHas cucTeMa 4enoBeKa.

Jlpixanue opraHu3MoB. J[pixanue pactenuid. Jlpixanue *UBOTHBIX. [{uddy3usi ra3oB uepe3 MOBEPXHOCTH KIICTKH.
Koxnoe npixanue. JlpixarenpHas moBepxHOCTh. JKabepHoe W n€rovHoe JpixaHue. J[pIXxaHne MO3BOHOYHBIX KUBOTHBIX U
YyernoBeKka. OBONIOLMOHHOE YCIOXKHEHHWE CTPOEHHS JIETKUX TO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenpHas CHUCTeMa dYelIoBeKa.
MexaHn3M BEHTWISITAN JIETKAX Y TITHIT X MIICKOITUTAIOMINX. Perysmus aprxanus. Jprxatenbapie 00hEMBI.

TpaHcriopT BemIeCTB y OpPraHW3MOB. TpPaHCHOPTHBIE CHUCTEMBI pacTeHHWH. TpPaHCIOPT BEMIECTB y >KUBOTHBIX.
Kposenocnas cucrema u e€ opransl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX KUBOTHBIX W denmoBeka. Cepiie, KpOBEHOCHBIE
cocynbl M KpoBb. Kpyru KpoBooOparienns. DBOITIOIMOHHBIE YCIOKHEHUSI CTPOSHHSI KPOBEHOCHOM CHCTEMBI MO3BOHOYHBIX
JKUBOTHBIX. PaboTa cepyma u e€ perymsiusi.

Brinenenne y oprannsmoB. Beigenenne y pacrenuii. Brinenenne y kuBoTHbIX. CoKpaTtuTenbHble Bakyosid. OpraHsl
BbIIeeHna. OUIbTpaIus, CeKperus 1 o0paTHOe BCaChIBaHNWE KaK MEXaHU3MBI paOOTHl OpraHoB BbineneHus1. CBSA3b MOJIOCTH
TeNna ¢ KPOBEHOCHOM M BBIACIUTENBHON CUCTEMaMH. BrizienieHe y T03BOHOYHBIX )KMBOTHBIX 1 yenoBeka. [louku. Ctpoenne u
¢dyHKIIOHUpOoBaHUe HeppoHa. OOpa3oBaHHE MOYH Y YETIOBEKa.

3ammTa y OpraHu3MOB. 3aIiTa Y OJHOKIIETOYHBIX OpraHu3MoB. CIIOpbl OaKTEpHU W MUCTHI MPOCTEHINNX. 3aluTa y
MHOTOKJIETOUHBIX pacTteHuil. Kyrukyna. CpeacTBa macCHBHOW M XMMHUYECKOH 3aInTh. OUTOHIIHIEL.

3amuTa Yy MHOTOKJIETOYHBIX XKUBOTHBIX. [[OKPOBBI M MX MPOM3BOAHBIE. 3alluTa opraHu3Ma oT Ooje3Hei. IMMyHHas
cucTeMa JeyioBeka. KieTounslii 1 ryMopaibHBIH HMMYHUTET. BpOXXIEHHBINA 1 IPHOOPETEHHBIN CICIM(PUICCKUN TMMYHHTET.
Teopust ximonampHO-cenektuBHOoro mmmyHutera (II. Dpmmx, ®. M. bepuer, C. Tonerasa). BocmamnTenbHbIE OTBETHI
OpraHu3MoB. Poib BpOXKIEHHOT O IMMYHHUTETA B Pa3BUTHH CHCTEMHBIX 3a00JI€BaHUI.

PazpgpaxkuMocTh W perymanus y OpraHu3MoB. PaszapakKMMOCTh Yy OJHOKIETOYHBIX OPTaHW3MOB. TaKCHCHI
PaznpakxuMocTs U peryisinus y pacteHuil. PocToBble BelecTBa U UX 3HAUCHHUE.

HepBuast cucrema m peduiekTopHasi peryisius y XKUBOTHBIX. HepBHas cucteMa M e€ OTAENBl. OBOJIOIMOHHOE
YCIIO)KHEHUE CTPOSHHsI HEPBHON CHCTEMBI y KHBOTHBIX. OTHENBl TOJIOBHOTO MO3Ta IO3BOHOYHBIX XHBOTHBIX. Pediekc n
peduiektopHas ayra. besycioBHBIC U YCIIOBHBIE Pe(IEKCHI.

['ymopanbHas perynsius U dHAOKPUHHAS CHUCTEMa XUBOTHBIX W dYeloBeka. JKene3pl SHAOKPUHHOW CHCTEMBI U WX
ropMoHsL. JleficTBre TOpMOHOB. B3anMOCBSI3b HEPBHOW M SHIOKPUHHOW cHCcTeM. | nnoTanaMmo-rumnodu3apHasi CHCTEMA.

JdemMoHcTpauun

[Toptper: U. I1. I1aBnos.

Tabmumer u cxembl: «OTHOKIETOUHBIE BOMOPOCTH», « MHOTOKIETOUHbIE Bomopociny, «bakrepum», «lIpocreiimme,
«OpraHbl I[BETKOBBIX pacTeHmit», «CUCTEMBI OpPTaHOB ITO3BOHOYHBIX JKUBOTHBIX», «BHYTpeHHee CTpOEHHE HaCeKOMBIX),
«Tkanu pacrenuit», «KopHeBble cucreMbl», «CtpoeHne credisy, «CTpoeHHe TUCTOBOH TUIACTHHKIY, «TKaHU KUBOTHBIXY,
«Cxener uyenmoBeka», «llumieBapurenvHas cucremay», «KpoBeHocHas cucremay», «JlpixarenbHas cuctema», «HepBHas
cucremay, «Koxay, «MpimeuHas: cucremay, «BreiienutenpHas cucreMay, « JHAOKPHHHAS cucTeMay, «CTpOeHHEe MBIIIIBDY,
«UmmyruTeTy, «KunieanononoctHeie», «CxeMa MUTaHWs pacTeHui», «KpoBEHOCHBIE CUCTEMBI MIO3BOHOYHBIX JKUBOTHBIX),
«Ctpoenune tuape», «CTpoeHue IlaHapum», «BHyTpeHHee cTpoeHHe MOXKIeBoro uepBs», «HepBHas cucrema pwiO»,
«HepBHas cucrema nsarymkn», «HepBHas cucrema mpecMmbikatonmxcs», «HepBHas cucrema nruiy, «HepBHas cucrema
MIIeKonuTaromumx», «HepBHas cucrema yenoBekay, «Pediekcy.

OO6opynoBaHue: CBETOBOH MHKPOCKOI, MHUKPOIPEApaThl OJHOKIETOYHBIX OPraHU3MOB, MUKPOIpENapaThl TKaHEw,
PaKOBUHBI MOJUTFOCKOB, KOJUIEKIIMH HACEKOMBIX, UTJIOKOXKHX, )KUBBIE SK3eMILISPbl KOMHATHBIX PACTEHUH, TepOapuu pacTeHUu
Pa3HBIX OTJENOB, BIaYKHBIC IIPENapaThl )KUBOTHBIX, CKEJIETHI ITO3BOHOYHBIX, KOJUIEKIIUY OECIIO3BOHOYHBIX JKHUBOTHBIX, CKEJIET
4yenoBeka, 00OpylIoBaHUE UIS JEMOHCTPAIMKA TIOYBEHHOI'O M BO3/YIIHOT'O MUTAHHS PACTCHHUH, pacIIeIUieHHs Kpaxmaya U



0enkoB nof aericTBUEM (hepMEHTOB, 000PYAOBaHHUE AJIS IEMOHCTPALIMHU OMBITOB IO M3MEPEHUIO )KU3HEHHON EMKOCTH JIETKUX,
MEXaHN3Ma JIbIXaTeNbHBIX IBUKEHUN, MOAEIH FOJIOBHOIO MO3ra pa3lInYHbIX KHUBOTHBIX.

JlabopatopHas padora «/3yueHue TKaHel pacTCHUID».

JlabopaTtopHas padora «/3yueHre TKaHEeH KUBOTHBIX).

JlaGopaTopHasi paboTa «/I3ydyeHue opraHoB LIBETKOBOTO PACTEHUS».

Tema 10. PasmHokeHne 1 pa3BUTHE OPraHU3MOB

dopMBbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecronioe (BKJIIOYasi BEreTaTUBHOE) U MOJI0BOE. Buabl 6eCronoro pa3sMHOXKEHHUS:
MOYKOBaHUE, CIOPYISAIHS, (parMeHTalusl, KITOHUPOBaHHE.

[TonoBoe pazmuoxenue. IlonoBeie kieTku, uian ramersl. Meito3. Ctaauu meiiosa. IloBenenue xpomocoMm B Meiiose.
Kpoccunrosep. buonornuecknii cMpica Melio3a U 1MOJIOBOTO Iporecca. Meio3 1 ero MecTo B )KMU3HEHHOM ITUKIIE OPraHU3MOB.

[penzaponpiieBoe pazutHe. ['ameroreHe3 y >kuBOTHBIX. [lomoBbie kene3bl. OOpa3oBaHHEe M Pa3BUTHE IOJIOBBIX
kierok. CriepmaroreHes u ooreHe3. CTpoeHH€e MOJIO0BBIX KIIETOK.

OmogoTBOpeHHE W SMOPHOHANBHOE pPa3BHTHE KUBOTHBIX. CIIOCOOBI OMIIOMOTBOPEHUS: HAapy)KHOE, BHYTpPEHHEE.
[Taprenorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOIIOTHS — HayKa O pa3BUTUU OPraHu3MoB. Mopgozenes —
00Ha U3 2nasHulx npobaem amdpuonocuu. Kowyenyus mopgpoecenos u modenu mopghoceneza. Ctamuu 3MOpHOreHesa
KUBOTHBIX (Ha mpuMepe Jarymkn). Jpobienue. Tunsl ApobneHust. [Jemepmunupogannoe u HedepmMuHupo8antoe opoobeHue.
Bnacmyna, munvt 6nacmyn. OcobeHHOCTH NPOOIIEHUS MIIEKOMUTAIOMINX. 3apOIBIIIEBbIE JIUCTKH (TacTpyssims). 3aKiiajiKa
OpPTaHOB M TKaHEW U3 3apOJBIIIEBHIX JUCTKOB. B3anMHOe BiMAHME yacTel pa3BMBAIOLIErOCs 3apojbllia (3MOpHOHATBHAS
WHAYKUKA). 3aKiajka TUlaHa CTPOEHHUS KMBOTHOTO KakK pe3yibTaT HepapXUYecKUX B3auMOJEHCTBMII reHoB. BrnusHue Ha
SMOpHOHATILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYIKAIOMICH Cpebl.

Poct u pasButme >xmBOTHBIX. [locTaomOpmonanbHbI mepuoxa. Ilpsmoe um Hempsmoe pasButue. PaszButne c
MeTaMop(o30M y OeCri03BOHOYHBIX W TTO3BOHOYHBIX )KUBOTHBIX. Broornueckoe 3Ha4eHHE MPSIMOTO M HEMPSIMOTO Pa3BUTHS,
WX pacrpocTpaHeHHWe B Ipupoje. THIbI pocTa XKUBOTHBIX. DaKTOPHI PETyJSIIUHM POCTa JKUBOTHBIX W yenmoBeka. Craaum
MOCTIMOPUOHAILHOTO Pa3BUTHS Y XHBOTHBIX W dYeloBeka. [lepwojipl oHToreHeza uenoBeka. CTapeHHWE M CMEpTh Kak
OUMONOTHUYECKHE TIPOIIECCHI.

PasmHoxenue u pasButHe pacreHui. [amerodpuT u ciopodut. Melio3 B )H3HEHHOM NUKIe pacTeHuit. OOpa3oBaHue
crop B Tiporiecce Mmeio3a. ['amerorene3 y pacrenuid. OTIONOTBOPEHHE M Pa3BUTHE PACTHTEILHBIX OpraHU3MOB. J[BoiHOE
OIJIOJOTBOPEHUE Y IIBETKOBBIX pacTeHui. OOpa3oBaHNe U Pa3BUTHE CEMEHH.

MexaHu3MBI PEryJsiUY OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanuu

[Toptpersr: C. I'. Haamma, X. lneman.

Tabmuiel M cxembl: «BereratuBHOoe pasMHOXKEHHE», «Tumbl Oecrmosoro pasMHOXKEHHUs», «Pa3MHOXKEHHE
XJIaMUJIOMOHAJbD», «Pa3sMHOXEHHE 3BIUVIEHbD», «Pa3MHOXKEHHE TUIpb», «Meio3», «XpoMocoMmbly, «l'ameroreHes,
«CtpoeHne IHLEKIETKH U criepMaTo3onaa», «OCHOBHBIE CTaIMH OHTOreHe3a», «lIpsmoe u HempsiMoe pa3BuTue», «Pazputue
Maiickoro xyka», «Pa3Butue capanum», «Pa3Buthe IArymku», «J{BOMHOE OIIONOTBOPEHUE Y ILIBETKOBBIX PACTECHUI»,
«CTpoeHne ceMsH ONHOMONBHBIX M JBYAOIBHBIX pacTeHU», «KU3HEHHBIH MUK MOPCKOHW KaIyCThD», <«KW3HEHHBIN UK
Mxay, « KU3HEHHBII LUK NaIOPOTHUKA, «KU3HEHHBIA LUK COCHBLY.

Ob6opymoBaHue: CBETOBOM MUKPOCKOM, MUKPOIPENapaThl SHIEKIETOK U CIIepMaTo301u10B, Moaenb «LIukm pa3BuTus
JIATYLIKID.

JlaGopaTopHas pa6ora «/3ydeHue cTpoeHHs MOJOBBIX KIETOK Ha TOTOBBIX MHUKPOIPENapaTax.

IIpakTHyeckas padora «BrIsiBIeHHE NPU3HAKOB CXOJCTBA 3apOJBIILICH TO3BOHOYHBIX KUBOTHBIX.

JlaGopaTtopHas pa6ora «CTpoeHHE OpraHOB Pa3MHOXKEHHS BBICIIIUX PACTEHUI.

Tema 11. I'eHeTHKa — HayKa 0 HACJEACTBEHHOCTH U U3MEHYNBOCTH OPraHU3MOB

Ucropust craHoBneHUs W pa3BUTHSA TeHETWKHA Kak Hayku. Pabotsl I'. Mengens, I'. me ®puza, T. Moprana. Ponb
OTEYECTBEHHBIX YU€HBIX B pa3Butum reHeruku. Padorer H. K. KomeroBa, H. U. BaBunosa, A. H. bemozepckoro, I'. .
Kapneuenko, 0. A. @ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE T€HETHMYECKHE IOHSTUS M CUMBOJBL. ['OMOIOrMYHBIE XPOMOCOMBI, aJUIETIbHBIE TE€HbI, aJbTEPHATUBHBIC
MPU3HAKH, IOMHUHAHTHBINA U PEIIECCUBHBIN MPU3HAK, TOMO3UTOTA, TETEPO3UT0Ta, YUCTAS JIMHUS, THOPHUIBI, TEHOTHUTI, ()SHOTHII.
OCHOBHBIE METOIbI TEHETHKH: THOPHIOJIOTHUECKUH, IIUTOTOTHIECKUAN, MOJIEKYIISIPHO-T€HETHIECKUH.

JdemMoHcTpanun

optpersi: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H. benozepckuii, I'. .
Kapneuenko, 0. A. @ununuenko, H. B. Tumogees-Pecosckuid.

TaOmuup! 1 cxembl: «MeToIbl TeHETUKNY, «CXEMBI CKpPEIIUBAHU.

JlaGopaTtopHas padota «J[po3oduia kak 00bEKT FTeHETHUECKIX UCCIICIOBAHUI.

Tema 12. 3aK0HOMEpPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. [lepBrlii 3akoH MeHzenss — 3aKOH eIMHO00pasus THOPHUIOB MEPBOrO MOKOIEHUS.
[IpaBuio nomuHMpoBaHMs. Bropoil 3akoH MeHaens — 3akOH paclleUIeHUs IpU3HakKoB. lLluTonormdyeckne OCHOBBI
MOHOTHOPHUHOTO CKpeLIMBaHUs. [ UIIoTe3a YNCTOTHI raMeT.



AHnanusupyroniee ckpemupanue. [[poMexxyTouHbIl XapakTep HacleqoBaHus. Paciienienue npu3HakoB MNPy HEMOIHOM
JOMUHUPOBAHUU.

HurnbpugHoe ckpemmBanue. Tperuil 3akoH MeHzaens — 3aKOH HE3aBUCHMOIO HACJICNOBAHHMSA TNPH3HAKOB.
LuTonornueckrue OCHOBBI TUTHOPUIHOTO CKPEIINBAHHS.

CuennieHHOe HacienoBaHue Mpu3HakoB. Pabotel T. Moprana. ChemsieHHOE HacielOoBaHHWE T€HOB, HapylIeHUE
CIIETITICHUS] MEX Y reHaMHu. XpOMOCOMHas TEOpHs HACIEACTBEHHOCTH.

I'enernka momna. XpoMOCOMHBIN MEXaHHM3M OIpEeNeHuUs Moja. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. ['oMoramMeTHbIN 1
reTeporaMeTHbIN moi. I'eHeTndeckas CTpykTypa MoJOBhIX XpoMocoM. HacnenoBanue npu3HakoB, CLEIUVIEHHBIX C MTOJIOM.

I'enotun kak nenoctHas cucrema. llneloTponus — MHOXECTBEHHOE ACHCTBHE reHa. MHOXKECTBEHHBIM allesii3M.
BzaumonelictBue HeayuienbHbIX reHOB. KoMiemenTapHocTs. Onucras. [lonumepust.

'enernyecknii KOHTPOJb Pa3BUTHA DPACTEHHH, >KHBOTHBIX W UENOBEKa, a TaKkKe (QU3HOIOTHYECKHX IPOIECCOB,
MOBEJICHUSI U KOTHUTUBHBIX (YHKIMHA. [ eHeTHUeCKUe MEXaHU3Mbl CUMOHMOreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SUH —
MapasuT» U «XO3IMH — MHUKpoOMOM». ['eHerndyeckue acmeKThl KOHTPOJSi W M3MEHEHHWsl HACIeNCTBEHHOW HMH(OpMaluu B
MOKOJIEHUSIX KJIETOK U OpraHU3MOB.

JdemMoHcTpanun

IToptperst: I'. Mennens, T. Mopras.

Tabmuiel w1 cxembl: «llepBbiii M BTOpOM 3akoHBI Menzaens», «Tperuii 3akoH MeHuensy, «AHaIU3UPYIOIIEE
ckpemmBanue», «HenonHoe nomuHupoBaHue», «CIeMIeHHOE HAclelOBaHNE MPU3HAKOB Y Ipo30duiby, «I eHeTnka momay,
«Kapuotun uenorekay, «Kapuorun apozoduiiby, «Kapuotun ntuib, «MHOXKECTBEHHBIH ajienu3M», «B3aumoaencTeue
TCHOBY.

O6opynoBaHue: MOJENb ISl IEMOHCTPAIMK 3aKOHOB €JMHOOOpa3usi THOPUIOB MEPBOro MOKOJICHHS M pacIlerIeHHs
MPU3HAKOB, MOJAENb Ui EMOHCTPAllMMd 3aKOHA HE3aBHCHMOIO HACJIEIOBAHMS MPU3HAKOB, MOJENb IS JEMOHCTPAIUH
CIIETITIEHHOT O HAaCJIeIOBAaHUS IIPU3HAKOB, CBETOBOW MHUKPOCKOII, MUKpoOIIpenapart: «J{pozodumar.

IpakTuyeckas pa6ora «/3ydeHue pe3yibTaTOB MOHOTHOPUITHOTO CKPEUINBAHUS Y IPO30(HITBI».

IIpakTuyeckas padora «/I3yueHne pe3yabTaToOB AUTHOPHAHOTO CKPEIINBAHUSA Y IPO30(UITBI».

Tema 13. 3akoHOMEPHOCTH H3MEHYHUBOCTH

BzanmopeiicTBie TeHOTHIIA U Cpenbl Ipu (opMupoBaHun (eHoTtuna. M3meHunBocTh Tpu3HakoB. KadecTBeHHbIE U
KOJIMYECTBEHHBIC IPU3HAKU. BUabl I3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACIEACTBEHHASL.

MoaubukanioHHass H3MEHYUMBOCTh. Poiib cpeabl B (OPMUPOBAHUM MOIU(UKAIMOHHOW HM3MEHYMBOCTH. Hopma
peakuuyM Tpu3Haka. BapuanuoHHBd psnm W BapuanuoHHas kpuBas (B. Horamncen). CoiicTBa MOTU(DHKAITMIOHHON
HM3MEHYHUBOCTH.

I'enoTunuueckass n3MeHUYUBOCTh. CBOWMCTBAa TEHOTUITMYECKOH M3MEHUYHMBOCTH. BHIbI TeHOTUITHNYECKOW M3MEHYHNBOCTH:
KOMOWHATHBHAs, MyTallHOHHASL.

KoMOnHaTtiBHasT M3MEHYMBOCTb. MeWO3 ¥ TIOJIOBOM TIPOIECC — OCHOBA KOMOWMHATHBHON W3MEHYHMBOCTH. PoIb
KOMOWHATHBHOW N3MEHYHBOCTH B CO3JaHHMH T€HETHYECKOT0 pa3HOOOpasns B Mpeenax OJHOTO BH/A.

MyTalnnonHas I3MEHIYUBOCTh. BHIBI MyTarwii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIe. CTIOHTaHHBIE H HHIyIIUPOBAHHBIC
MyTanud. SlnepHple W muTOIIa3MaTHdeckue Mytanud. CoMaThdeckne W TOJNOBBIE MyTanud. [IpUYrMHBI BOSHUKHOBEHUS
MyTanuid. MyTareHsl U UX BIUSHHE HA OPTaHMU3MBI. 3aKOHOMEPHOCTH MYTAllMOHHOTO IpoIlecca. 3aKOH TOMOJOTHYECKHX
psIoB B HaciencTBeHHOW m3MeHunBocTr (H.V. BaBmitoB). BHesnepHas W3MeHINBOCTh W HACIICACTBEHHOCTD.

Onueenemuxa u 3nUSEHOMUKA, POJIb INULEHEMUUECKUX YaKmopos 8 HaACIe008AHUU U USMEHYUBOCMU (DEeHOMUNUYLECKUX
NPUZHAKOB } OP2AHUIMOB.

JdemMoHcTpauun

[optperst: I'. ne @pus, B. Uoranucen, H. Y. BaBunos.

Tabmumet u  cxemsl: «Bugsl  m3meHumBocTHY, «MoaudUKalMOHHAs HW3MEHYHBOCTHY, «KomOWHATHBHAS
M3MEHYHBOCTHY, «Meiio3», «OmnonoTBoperney, «I eHeTndeckue 3a00IeBanns 9YeJI0BeKay, « BUapl MyTaruiiy.

ObopynoBanue: XuBble U TepOapHbBIE K3EMIUIIPHl KOMHATHBIX pacTeHHd, pucyHKH ((oTtorpaduu) >KUBOTHBIX C
Pa3IMYHBIMU BUJIAMU U3MEHYUBOCTH.

JlaGopaTopHasi pabora «lcciemoBaHue 3aKOHOMEPHOCTEH MOIM(UKANMOHHON wu3MeHYnBocTH. [locTpoeHue
BAapUAaLlMOHHOIO Psifa U BapUallUOHHOW KPUBOMY.

IIpakTuyeckas padora «MyTanuu y 1po30Q bl (Ha TOTOBBIX MHUKPOIpEnapaTax)y.

Tema 14. I'eHeTnKa yesiOBeKa

Kapuotun yenorexka. MexayHapoaHas mporpaMma HCCIEJOBaHUS I€HOMa 4elnoBeKka. MeToabl U3ydeHUs! TeHETHKHU
YelloBeKa: TeHEANIOTUYEeCKUi, OJNM3HENOBBIH, IMTOTEHETHYECKHH, IOMYJISIIIHOHHO-CTATUCTHYECKHH, MOJIEKYISIPHO-
reHernduecknii. CoBpeMEHHOE ONpe/IEIEHNEe TeHOTUIA: ITOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIPOBAHUE, B TOM UYHUCIIE C
nomouisto [11{P-ananuza. HacnencrBennsle 3a0oneBanus yenoBeka. I eHHbIE 1 XpOMOCOMHBIE 00J1e3HM yenoBeka. bonesnu ¢
HAacJEACTBEHHON MPEeApacnoioKeHHOCThI0. 3JHAUCHNE MEAUIIMHCKON TeHETUKHU B NPEAOTBPAILCHUH U J€UYEHUU T€HETUYECKUX
3a00eBaHui YeloBeka. MenuKo-reHeTHUecKoe KOHCYIbTHpoBaHue. CTBOIOBBIE KieTKU. [loHsITHE «TeHeTnYecKoro rpysay.
OTUYecKre acleKThl UCCIIEOBAaHUN B 00JaCTH PEaKTUPOBAHMS T€HOMA M CTBOJIOBBIX KJIETOK.



I'enerndeckre ¢GakTophl MOBBIIMICHHON YYBCTBUTEIEHOCTH YEJIOBEKA K (PU3NYCCKOMY M XMMHUYECKOMY 3arpsi3HCHUIO
OKpyXkaroleit cpenpl. ['eHeTHUecKast IpeapacnoNoKEeHHOCTb YEIOBEKa K MaTOMOTUSM.

JdemMoHcTpanun

Tabmuiper 1 cxembl: «Kapuotun yenoBeka», «MeToAbl U3yYEeHUS] TEHETHKH YeIOBeKay», «| eHeTnueckue 3a00yIeBaHus
YeroBeKay.

IIpakTnyeckas padora «CocTaBieHNE U aHATTU3 POIOCIOBHOM».

Tema 15. Cenexkuusi OpranusMoB

JomMecTukanus W CENEKIUs. 3apoXICHHE CeleKuu u goMectukanuu. Yuenue H. WM. BaBumoa o ILlenTpax
MPOUCXOKCHUSI U MHOT000Pa3usl KyJIbTYpHBIX pacTeHui. Poib cenekiuu B coO31aHUM COPTOB PACTEHUH M MOPOJ KUBOTHBIX.
Coprt, mopoja, mramMm. 3aKOH TOMOJIOTHYECKUX PSJIOB B HacleACTBeHHON n3MeHunBoctu H. M. BaBusosa, ero 3naucHue ajs
CENIEeKIIMOHHOM paboTHI.

Mertoapl celeKIMOHHON paboThl. MICKyCcCTBEHHBINM OTOOP: MacCOBBIM W WHAMBUAYAJIbHBIA., DTallbl KOMOMHAIIMOHHOMN
ceneknuu. McnplTaHre Tpou3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHUITY C MOMOIIBIO OIEHKH (DEHOTHIIA TOTOMCTBA U
0TOOp M0 TeHOTHUITY ¢ TToMoIkio aHam3a JJHK.

HckyccTBeHHBI MyTareHe3 Kak MeETOJ CENeKIIMOHHOW pa0oThl. PagManyoHHBI M XUMUYECKHH MyTareHe3 Kak
HWCTOYHMK MYTaldii Yy KyJbTYpHBIX ()OpM OpraHu3MoB. lCronb30BaHWE TEHOMHOTO pEAAKTHUPOBAHHS U METOJO0B
pexomOuHaHTHBIX JJHK m1st monmydeHust HCXOMHOTO MaTepraia Jiisl CeNeKIIH.

[Nonyuenne monmuruionoB. BHyTpuBHAOBas THOpuam3anus. BauM3kopoACcTBEHHOE CKpEIMBAaHWUE, WM WHOPHIWHT.
HeponcrtBenHoe ckpenuBanue, Wind ayTOpuauHT. ['eTepo3rc M ero mpuyuHBEL lcnonb3oBaHHE Terepo3uca B CENEKIUH.
Otnanénnas rubpuauzanus. [IpeogoneHue Oecrioaust MEKBHIOBBIX THOpPHIOB. JlOCTHMIKEHHS CENEKIIMM PacTeHWH U
KUBOTHBIX. «3enénas pesonoyusy.

CoxpaHeHre W U3y4eHUE TeHETUIECKIUX PECYPCOB KYJIBTYPHBIX PACTCHUH W WX TUKHUX POMWYEH JJIS CO3MaHUS HOBBIX
COPTOB W THOPHJIOB CENBCKOXO3SHUCTBEHHBIX KYIbTYP. M3yueHue, coxpaneHue u YNpasieHue 2eHemuidecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICAOBIX HCUBOMHBIX 8 YEIAX YIVHUIEHUS CYWeCmBYIOWUX U CO30aHUS HOBbIX NOPOO, JUHULL U
KpOCCo8, 8 MOM Hucjie ¢ NpUMEHEHUeM COBPEMEHHBIX MeMO0008 HAYYHbIX UCCIe008aHUL, Nepedosblx el U NepCneKmueHbIX
MexHOoN02UlL.

JdemMoHcTpanun

IToptpersr: H. U. BaBunos, U. B. Muuypun, I'. /1. Kaprieuenxo, I1. I1. Jlykesuenko, b. JI. Acraypos, H. Bopmoyr, /1.
K. benses.

Tabmumer u cxemsl: «L[eHTpBI TPOUCXOXKIASHUS U MHOT000pa3usl KyJIbTYPHBIX PAaCTEHHN», «3aKOH TOMOJIOTHYECKUX
PSAIOB B HACIIEACTBEHHOW H3MEHIMBOCTHY, «MeETOmbI celteKnny, «OTnanéaHas ruOpuau3ausn, «MyTareHes.

JlaGopaTopHas pa6ora «/3ydeHue copToB KyJIbTYPHBIX PACTEHUH U MIOPOJ AOMAIIHUX JKUBOTHBIXY.

JlabopaTtopHas padota «/3ydeHre METOIOB CEIICKITUN PACTCHU.

IIpakTnyeckasi padora «I[IpuBrBKa pacTeHUN».

Ikekypeuss «OCHOBHBIE METOIBI W JIOCTHIKEHHUS CENEKIIMH PACTEHWH W JKUBOTHBIX (HAa CENEeKI[MOHHYIO CTaHITHIO,
IJIEMEHHYI0 ()epMy, COPTOUCIBITATENbHBIN YJYacTOK, B TEINIMYHOE XO3SHCTBO, B JAOOpaTOPHIO arpOYHHBEPCUTETA HIIH
Hay4JHOTO IEHTPA)».

Tema 16. BuoTexHoJi0rus 1 CHHTETHYECKAs OMOJIOTHS

OOBeKTHI, HCIIONB3yeMble B OHOTEXHOJNOTHH, — KIETOYHBIE W TKAaHEBbIE KYJIBTYPHl, MHKPOOPTaHH3MBI, WX
XapakTepucTuka. TpamuIoHHas OMOTEXHOJOTHS: XJIeOONedeHHe, MONydeHHe KHCIOMOJOYHBIX MPOAYKTOB, BHUHOIEIHE.
Muxkpobuonorndeckuii cuHTe3. OOBEKTHI MHKPOOHMOIOTHYECKUX TexHomoruid. lIpomsBoacTBo Oenka, aMHHOKHCIOT H
BUTAMUHOB.

CozlaHrEe TEXHOJIOTMM M MHCTPYMEHTOB LEJICHANPABICHHOIO W3MEHEHUS M KOHCTPYUPOBAHUS T'€HOMOB C LIEIBIO
TIONTyYeHHsI OPTaHU3MOB M X KOMIIOHEHTOB, COAEPKAINX HE BCTPEUAIONIHECS B IPHPOJIE OMOCHHTETHYECKUE ITYTH.

Knerounas wmxenepus. MeToapl KyJabTyphl KIETOK M TKaHEH pacTeHWi W JKUBOTHBIX. Kpmobanku. CoMaTudeckas
ruOpuan3anvs W COMAaTHYeCKWid dSMOpuoreHes. lcmonp3oBaHWe TaIlIOWAOB B CENEKIUH pacTeHui. [lonyuenue
MOHOKJIOHANbHBIX anmumen. Mcnonb306anue MOHOKIOHATbHBIX U NOJUKIOHAIbHBLIX anmumen 8 meduyure. VIcKyccTBEeHHOE
OILTOOTBOpEHUE. PEKOHCTpYKIMS SHMIEKIETOK WU KIOHMPOBAHUE JKUBOTHBIX. METOJ TpaHCIUIAHTAUUU SAEp KIIETOK.
Texnonozuu 0300posnerus, Ky1bmusupo8anHus U MUKPOKIOHAILHO20 PA3SMHONCEHUSL CElbCKOXO3AUCTNBEHHBIX KYIbMYP.

XpoMocomMHas W TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha M KOHCTpyHpoBaHHe pekomOuHaHTHBIX JIHK.
Co30anue mpanceeHHbIX 0OpeaHu3Mo8. JJOCTHKEHNS U TIEPCIIEKTHBBI XPOMOCOMHOM M T€HHON WH)XEHEpHUU. DKOJIOTHYECKUE U
ATUYECKUE MPOOIIEMbI T€HHOW WH)KEHEPUU.

Menutnnackue ouorexHonorun. IloctreHomHas mudposas memuiuHa. [11[P-muarnoctika. MeraGomoMHBINH aHAN3,
TEHOLIEHTPUUECKUI aHalIu3 NpoTeoMa YelOBEKa JJIsl OLIEHKU COCTOSIHUS €ro 30poBbs. VCronb30BaHUE CTBOJIOBBIX KIIETOK.
Taprernas tepamus paka. 3D-OunowmmkeHepus s pa3pabOTKM (DYHIAMEHTAIBLHBIX OCHOB MENUIIMHCKUX TEXHOIIOTHH,
CO3JIaHUsI KOMILIEKCHBIX TKaHEeH COYETaHWEM TEXHOIOT i TPEXMEPHOT0 OMONPUHTHHTA U cKaddONuHTa IS pENIeHUs 331249
MEPCOHATIM3UPOBAHHOU METULIUHBL.



Co3gaHre BEKTOPHBIX BAaKIWH C IIETbI0 OOCCIICUCHMS KOMOWHHMPOBAHHOW 3amuThl oT Bo3Oymutenelr OPBU,
YCTaHOBJICHUE MOJIEKYJISIPHBIX MeXaHn3MoB QyHKnonuposanus PHK-comepkanmx BUpyCOB, BHI3BIBAIOIINX 0CO00 OMACHBIC
3a00JIEBaHUS YETIOBEKA U )KUBOTHBIX.

JdemMoHcTpanun

Tabnmuier U cxembl: «/Cronb30BaHWE MUKPOOPTAHM3MOB B  IPOMBINUICHHOM IPOU3BOACTBe», «Kiierounas
WHXeHepus», «[ eHHas HHKEHEPUD».

JlaGopaTtopHas pa6ora «/3yueHue 00beKTOB OMOTEXHOJIOTHIY.

[pakTnyeckas padora «llonydueHre MOTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «BHOTEXHOIOTUST — Ba)KHEHIAs IMPOW3BOAWTENIbHAS CHJIA COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE
MIPOU3BOJICTBO).

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 11O BUOJIOT'MU HA YPOBHE CPEJHET'O
OBLIETI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBiauBaer TpeOOBaHUS K pe3y/ibTaTaM OCBOSHHS OOyYaroIIUMHECS MPOrPaMM CPEAHEro OO0IIero
00pa3oBaHusl: INYHOCTHBIE, METATIPEAMETHBIE U TIPEAMETHEIE.

B cTpykType THYHOCTHBIX PE3YJbTATOB OCBOSHHS MPOTPAMMBI 110 OHOJIOTHH BBIJIETICHBI CIEAYIOIINE COCTABIISIONINE:
0CO3HaHUE OOYUAIOUIMMHUCS POCCHICKON TPaXKIaHCKOM MIACHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATEIHHOCTH
¥ CaMOOTIPEACTICHHIO, Haluiue Momugayuy K oOy4eHHIo OWOJIOTHH, YeleHanpasieHHoe pa3sumiue BHYTPEHHNX YOeXIeHUH
JUYHOCTH HA OCHOBE KJIFOYEBBIX LIEHHOCTEH M MCTOPHMYECKUX TPAAWLIMN PAa3BUTHA OMOIOTWYECKOrO 3HAHUS, 20MOBHOCHb U
CnOCcO6HOCMb  O0YYAIOMIMXCS PYKOBOJACTBOBATHCSI B CBOEH JEATENHHOCTH I[€HHOCTHO-CMBICIOBBIMH —YCTaHOBKAMH,
MPUCYIIMMHU CHCTEME OMOJIOTHYECKOTO O00pa3OBaHUS, HAIUuUe NPABOCO3ZHAHUS DKOIOTHYECKOW KYIBTYPBI, CHOCOOHOCMU
cmaesums TN U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM9HOCTHBIE PE3yNIbTAaThl OCBOCHHS MTPOTPAaMMBI 0 OHMOJIOTHH JOCTUTAIOTCS B €AMHCTBE YYeOHOW M BOCIIMTATEIbHOM
JeSITETPHOCTH B COOTBETCTBHH C TPAIUIIMOHHBIMH POCCUHCKHMHU COLMOKYJIBTYPHBIMH, HCTOPHYECKUMH H JTyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMU, TPUHITHIMH B OOIIECTBE MpaBHJIAMH W HOPMaMH IMOBEACHUS M CIOCOOCTBYIOT IpoIleccam
CaMOIIO3HAHMS, CAMOBOCIIUTAHUS U CAMOPA3BUTHA, PA3BUTHS BHYTPEHHEW MMO3UINH JIMYHOCTH, ATPUOTHU3MA M YBAXKEHUS K
3aKOHY W TIPABOMOPAIKY, YENOBEKYy Tpyda M CTaplieMy MOKOJEHHIO, B3aUMHOTO YBa)KEHHS, OEpPEeXHOr0 OTHOIIEHHUS K
KyJbTYPHOMY HACIIEJIUIO M TPAaJMUIMSAM MHOTOHAIMOHAIBHOTO Hapona Poccuiickoit denepaiiuy, IpUpoOJE U OKpYKarollen
cpexne.

JImaHOCTHBIE pe3ynbTaThl OCBOSHHS y4eOHOro mpenMera «bHomorusy JOMKHBI OTPa)KaTh TOTOBHOCTh M CIIOCOOHOCTH
00y4arommxcsi PyKOBOJICTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEW TIMO3WIMEH JMYHOCTH, CHUCTEMOH I€HHOCTHBIX
OpHEHTAINH, TTO3UTUBHBIX BHYTPEHHUX YOXKIEHNH, COOTBETCTBYIOIINX TPATUIIIOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIIECTBa,
pacmmpeHre XU3HEHHOTO OIbITa U OMBITA JeATETHHOCTH B IMPOILIECCE Peai3alliil OCHOBHBIX HAIPaBJIEHUN BOCTIMTATEbHON
NeSITETbHOCTH, B TOM YHCIIE B YaCTH:

1) rpaskIaHCKOro BOCIHTAHMA:

chOpMHUPOBAaHHOCTh TPAKIAHCKON TO3UIHMNA O0YYArOMIerocss KaKk aKTHBHOTO M OTBETCTBEHHOT'O WiE€HA POCCHHCKOTO
o0111ecTBA;

OCO3HaHHWE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 0053aHHOCTEH, YBa)KEHNE 3aKOHA U TIPABOMOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW ESITEIHHOCTH TMPHU CO3MAHWU y4eOHBIX IMPOEKTOB, PEIICHHH YYEOHBIX H
MO3HaBaTEIbHBIX 337124, BHIIOTHEHUH OHOIOTHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH OIPEAEISITh COOCTBEHHYIO MO3UIIHIO TI0 OTHOIIEHUIO K SIBIICHUSIM COBPEMEHHOW KU3HU U OOBSICHITH €€;

YMEHHE YYUTHIBAaTh B CBOUX JACHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMOJCHCTBUS JIFOIEH C pa3sHBIMU
yOeXACHUSAMU, KyIbTYPHBIMH IIEHHOCTSIMH U COITUAIEHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHHMYECTBY B TIPOIECCE COBMECTHOTO BBITIONHEHHsS] Y4eOHBIX, TIMO3HABAaTENbHBIX U
WCCIIEZIOBATEIIbCKUX 3aJ1a4, YBAXKUTEIBHOTO OTHOIIEHWS K MHEHHIO OIMOHEHTOB TNPHU OOCYKIIEHHH CIOPHBIX BOIPOCOB
OHMOJIOTMYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKON JEATEITHHOCTH;

2) NaTPUOTHYECKOI0 BOCIIMTAHMS

c(OPMUPOBAHHOCTh POCCUHCKON I'paKJAHCKOW MICHTUYHOCTH, MATPUOTH3MA, YBa)KEHHSI K CBOEMY Hapoiy, 4yBCTBa
OTBETCTBEHHOCTH nepen PonnHoi, ropmoctu 3a cBoil Kpail, cBoro PonnHy, cBOH SI3BIK M KyJNbTYpy, NPOLUIOE U HACTOALIEE
MHOTOHallMOHAJIBHOTO Hapona Poccuy;

LIEHHOCTHOE OTHOLIEHHE K IMPUPOJHOMY HACIENWI0O W TaMSATHHKAM HNpPHPOIBI, AOCTHXEHHsIM Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOIOTHX, TPYIE;



CHOCOOHOCTh OIIEHWBATH BKJIAJ POCCHHCKHX yUYEHBIX B CTAHOBJICHHWE U Pa3BUTHE OWOJIOTWH, TIOHUMAHHS 3HAYCHUS
OMOJIOTUY B TIO3HAHWU 3aKOHOB MTPUPOJIBI, B )KH3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeliHas yOeKIEHHOCTh, TOTOBHOCTh K CITY)KEHHIO U 3aiuTe OTeuecTBa, OTBETCTBEHHOCTD 33 €ro CyIh0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

OCO3HAHME TyXOBHBIX LIEHHOCTEH POCCUMCKOTO HAPOa;

c(hOpMHUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBEACHUS;

CHOCOOHOCTH OIEHUBAThH CUTYAIUIO U MPUHUMAThL OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACH Ha MOPAJIbHO-HPABCTBEHHEIC
HOPMBI U IICHHOCTH;

OCO3HAHUE JJUYHOTO BKJIAJIa B IIOCTPOCHUE YCTOHYMBOT'O OYIYIIEro;

OTBETCTBEHHOE OTHOIIICHHWE K CBOUM POIMTENSM, CO3JAHUIO CEMbH Ha OCHOBE OCO3HAHHOTO MPUHSTHS IICHHOCTEH
CEMEWHOM JKU3HU B COOTBETCTBUU C TpaAULMAMK HapoaoB Poccuu;

4) 3cTeTHYeCKOr0 BOCIUTAHMS:

9CTCTUYCCKOC OTHOLICHUEC K MUPY, BKIIO4Yasd 3CTCTUKY 6I)IT21, HAayYy4YHOI'0 1 TEXHUYCCKOI'0 TBOpUCCTBA, CIloOpTa, Tpylaa,
00I1IECTBEHHEIX OTHOIICHUI;

IMOHUMaHUE SMOIMOHAJILHOTO BO3/IEHCTBHUS )KUBOU IPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTH K CAMOBBIPAKCHUIO B PA3HBIX BUAAX UCKYCCTBA, CTPEMIICHHUE ITPOABJIATH Ka4€CTBa TBOp‘IGCKOﬁ JIMYHOCTH,

5) ¢pusuveckoro BocnuTaHus, POPMUPOBAHUS KYJIbTYPbI 3I0POBbS U SIMOIHOHAILHOI0 0JIATONOJIYYMSI:

MMOHMMAaHHWE U Pean3alins 3I0pOBOro U 0e301acHoro oopasa sku3HU (30POBOE MUTAHUE, COOMIOACHNE THTUSHUYECKUX
MpaBUil W HOPM, COANaHCHPOBAHHBIM PEKUM 3aHITHH W OTHBIXA, PEryisipHas (u3nueckas aKTUBHOCTB), OEpeKHOro,
OTBETCTBEHHOI'O M KOMITETEHTHOIO OTHOIICHHUS K COOCTBEHHOMY (DU3MUECKOMY U IICUXHUYECKOMY 310POBBIO;

IMOHMMAHUC HNCHHOCTU MpaBUJI HMHAUBHUAYAJIBHOIO MW KOJIJICKTUBHOI'O 6630HaCHOI‘O MOBCACHNA B CHUTyalusX,
YTPOXKAIOIIHNX 3I0POBBIO M JKU3HU JIFOJICH;

OCO3HAHUE MOCIIEACTBUN U HEMPHUATHS BPEIHBIX MPUBbIUEK (YIOTpEOIeHNS aJIKOroisi, HAPKOTUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH MAacTEPCTBA, TPYIOIIO0HE;

TOTOBHOCTL K aKTUBHOH ACATCIIbHOCTHU TEXHOJIOTHYECKONH W COHI/IaHBHOﬁ HaIlpaBJICHHOCTH, CIIOCOOHOCTH
WHUIIUHUPOBATD, IIJIAHUPOBATE U CAMOCTOATCIIbHO BBIIIOJHATh TaKYIO JCATCIIBHOCTD,

HWHTEpeC K PasIMuHbIM chepam mpodecCHoHATLHON NeITeNbHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN BRIOOp Oymymiei
npodeccuy U peaJn30BbIBaTh COOCTBEHHBIE )KM3HEHHEBIE TIJIaHbL;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO HA MTPOTSHKECHUHN BCEH KU3HU;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHMS

9KOJIOTUYECKH LIEIeCO00pa3HOe OTHOLIEHNE K IPUPO/E KaK UCTOYHUKY JKU3HH Ha 3eMIIe, OCHOBE €€ CYIIeCTBOBAHHS;

MOBBIIICHAE YPOBHS JKOJIOTHYECKON KYNIbTYPHI: MPHOOpETEHHE OIbITA IJIAHUPOBAHUS IOCTYIKOB W OLCHKH WX
BO3MOXXHBIX MOCJIEACTBUM I OKPYKArOIEH Cpenpbl;

OCO3HaHUE III00aTHFHOr0 XapakTepa IKOJOTHUECKUX MPOOIIEM U ITyTeH UX pelIeHus;

CHOCOOHOCTh MCIOIB30BaTh MPUOOpETaeMble PHU H3YYEHHUH OWOIOTMH 3HAHWS M YMEHHS TPU PEIIeHHH MpodieM,
CBSI3aHHBIX C PAIMOHAIBHBIM TPHPOJIOINOIB30BaHNEM (COOIIOeHNE MpaBWi TOBENCHUS B TPUPOJE, HAIPABICHHBIX Ha
COXpaHEeHHE PaBHOBECHS B ’KOCHCTEMaX, OXpaHy BHUOB, IKOCUCTEM, OHOChEpHI);

AKTHBHOE HENpPUSITHE IEHCTBHM, MPUHOCAIIUX BpPEH OKpYKAloUlel NpUpPOTHOM cpeae, yMEHHE MPOrHO3HPOBATh
HeOJIaronpusATHRIE IKOJIOTHIECKHE TIOCIEICTBHUS MPEATPHHIMAEMbIX JeHCTBUI U MPEIOTBPAIIATh UX;

HaJM4Iue Pa3BUTOTO SKOIOTMYECKOT'O0 MBIIDICHUS, YKOJOTHYECKON KyIbTYPHI, OIBITA NEITETHHOCTH SKOJIIOTHYECKOH
HaINpaBIIEHHOCTH, YMEHHS PYKOBOJICTBOBAThCSI MMH B ITIO3HABATEIbHOW, KOMMYHHUKATHBHOH M COIIMAIILHOW IPAaKTHKE,
TOTOBHOCTH K YYaCTHIO B TIPAKTUYECKOH JEATEIbHOCTHA SKOJIOTHIECKON HAIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOTI'0 NO3HAHMSL:

chOopMHPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM
MPaKTHUKH, OCHOBAHHOTO Ha TUAJIOTE KYJIBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOMUKYIETYPHOM MHPE;

COBEpPIIICHCTBOBAHKE SI3BIKOBOW WM YHTATEIBCKOW KYJIbTYPHI KaK CpEACTBa B3aUMOJEHCTBHS MEXAY IOJIBMU U
TTO3HAHMSI MHPA;

MMOHMMaHWe crenu(UKn OMOJOTMH KaK HAayKH, OCO3HAHHA €€ poiau B (OPMHUPOBAHUH PAIMOHAIEHOTO HAYYHOTO
MBIIUIEHHUS, CO3JIAHUH IIEIOCTHOTO TPEICTaBICHUS 00 OKPYXaIOIIeM MUPE KaK O €MWHCTBE MPUPOJIBI, YeIOBeKa 1 OOIIECTBa,
B ITO3HAHHH MTPUPOIHBIX 3aKOHOMEPHOCTEH U pelIeHN  Mpo0JIeM COXpaHEHUs IPUPOIHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTH OHMOJIOTHH I COBPEMEHHOH ITMBWIIM3AIMU: OOECIICYeHHs] HOBOTO YPOBHSI Pa3BUTHS
MEIMIIMHBI, CO3/JaHNe TIEPCIEKTUBHBIX OMOTEXHOJOTHH, CIOCOOHBIX peIlaTh PECYPCHBIE MPOOIEMBI PA3BUTHS UeIOBEUECTBA,
MOKMCKA IyTEH BBIXOJA W3 TJIOOATBHBIX DKOJOTHMYECKHUX IMPOoOJieM M OOeCIeueHus Iepexoja K YCTOHYHBOMY Pa3BUTHIO,
paIoHaIBHOMY HCIIOJIE30BAHUIO IPUPOTHBIX PECYPCOB U (hOPMHUPOBAHHUIO HOBBIX CTaHIAAPTOB XKHU3HHU;

3aMHTEPECOBAHHOCTh B TOJIYYECHUU OMOJOTMYECKMX 3HAHWH B IIEISAX IOBBIIICHUS OOIIEH KYJIBTYpPBI, €CTECTBEHHO-
Hay4YHOW TPaMOTHOCTH, KaK COCTaBHOM 4acTW (DYHKIIMOHAJIHLHOW IPaMOTHOCTH OOYYaroIIuXcsi, pOPMUPYEMOH MPH U3yUSHHH
OHOIIOTUY;



MMOHMMAaHWE CYIIHOCTH METOJOB IO3HAHMWSI, UCIOJIB3YEMBbIX B €CTECTBCHHBIX HayKaX, CIIOCOOHOCTH HWCIOJb30BaTh
MoJTy4aeMble 3HAHUS JIs aHAIM3a U O0BSICHEHUS SBICHUIN OKPYXKAIOIIEr0 MUPa U MPOUCXOASIIUX B HEM NU3MEHCHUH, YMEHHE
JieNaTh 0OOCHOBAaHHBIC 3aKIIOUYCHUS HAa OCHOBE HAYyYHBIX (DAKTOB M UMEHOIIUXCS JAHHBIX C IENBI0 TOTYYCHHS JOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSATEIBHO UCIIOIh30BATh OMOJIOTMYCCKUE 3HAHMS JUIS PEIICHUS TPOOJIeM B PeabHBIX JKU3HCHHBIX
CUTYaIMsIX;

OCO3HAHHME I[EHHOCTH HAy4YHOW MJEATEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH MPOEKTHYIO M HCCIEIOBATEIbCKYIO
JESTENbHOCTh UHIUBUTYaIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEIPEPHIBHOMY OOpPa30BaHUIO U CaMOOOPa30BaHMIO, K AKTUBHOMY IOJIYYCHUIO HOBBIX
3HAHUU 110 OMOJIOTUU B COOTBETCTBUH C KU3HEHHBIMU IMMOTPEOHOCTSIMH.

METAHNPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3ynbTaThl OCBOCHHS Y4eOHOro npeamera «bruoaorus» BKIIOYAIOT: 3HAYMMEIE 1St ()OPMUPOBAHHS
MHUPOBO33pPEHUST  O0YYAIOIIMXCS  MEKJIUCIUIUIMHAPHBIE (MEXIpPEJAMETHbIE) OOIeHayYHble IOHSTHS, OTPaKaIoIIne
I EIIOCTHOCTD Hay‘lHOfI KapTUHbBI MUpPa U CHCHI/I(l)I/IKy MCTOJI0B IMTO3HAHUS, UCITIOJIb3YEMBIX B €CTCCTBCHHBIX HayKax (BeHIeCTBO,
SHEprusl, sIBJICHUE, IPOIIECC, CUCTEMa, HaYYHbIH (aKT, IPUHIIKI, THIIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH, TEOPHs, UCCIICIOBAHUE,
HAONIO/ICHHe, W3MEpPEeHUe, OKCIEPUMEHT | JIpyrue); yHUBEpcalbHble Yy4eOHbIE JIelcTBUSL  (TIO3HABATENLHBIE,
KOMMYHHKAaTHBHBIE, PETyISITUBHbBIE), obecreynBaronye (GopMHUpoBaHHE (QYHKIIMOHAIBHOH TIPaMOTHOCTH M COIMABHOM
KOMIICTCHIIMH  OOYyYaroIIMXCsl;  CIIOCOOHOCTh  OOYYalOIIUXCS  HCIOJb30BaTh  OCBOCHHBIC  MEKIMCIMILUIMHAPHBIC,
MHPOBO33pPEHYECKHE 3HAHUS U YHUBEPCAJIbHBIE yueOHbIe EHCTBUA B TO3HABATEIHHON U COITMATbHON MTPAKTHKE.

B pesynprare wm3ydeHUss OWONOIMH Ha YpOBHE CpeAHEro oOmero oOpa3oBaHusi y oOydaromerocs OyayT
copMHUpPOBaHBl TIO3HABATENbHBIE YHUBEpCAIbHBIC y4YeOHBIE JIEHCTBHS, KOMMYHHWKAaTHUBHBIC YHHBEpCajbHbIC YyueOHBIC
NEMCTBHA, PETYJISITUBHBIE YHUBEPCAIbHBIE YU€OHBIE IEWCTBUS, COBMECTHAS JIESITEIHHOCTb.

MeranpeaMeTHbIe PEe3yJIbTaThl OCBOCHHUS IIPOrpaMMbl CPEIHEr0 O0IIEro 00pa30BaHMs OKHBI OTPAXkKAaTh:

OByaieHHe YHUBEPCAJbLHBIMHM Y4€OHBIMH MO3HABATEIbHBIMH J€HCTBUSIMH:

1) 6a3oBble JoruyecKue aeicTBUs:

CaMOCTOSATELHO (GOPMYJIMPOBAThH U AKTYaJIU3UPOBATH MPOOIIEMY, pacCCMaTPUBATh €& BCECTOPOHHE;

WCIOJIb30BaTh TP OCBOCHWHM 3HAHWH TPUEMBI JIOTUYECKOr0 MBINUICHUS (aHaiW3a, CUHTE3a, CpaBHEHUS,
Kimaccuukanuu, o0000IIEHNs), PACKPBIBATH CMBICT OHOJOTHYCCKUX MOHATHH (BBIACTATH, MX XapaKTepPHBIC NPH3HAKH,
YCTaHABJIMBATH CBS3U C JPYTHMH TOHSITHSIMH );

ONPEEISTh IIEMH JIEATENHbHOCTH, 3aJiaBasi MapaMeTpbl W KPUTEPUH WX JOCTHXKEHHS, COOTHOCHUTH PE3yJbTaThl
NeSTELHOCTH C TIOCTABIICHHBIMU IIEJISIMU;

HCTIOJIb30BATh OMOIOTMYECKHE TIOHSATHS JJIsl OOBSCHEHUS (hPAKTOB M SBJICHUI dKUBOK MTPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYKICHUs (MHAYKTUBHBIC, NEIyKTUBHBIC, TI0 aHAJOTWH), BBIBISATH 3aKOHOMEPHOCTH M
MPOTHBOPEUUS B PACCMATPUBAEMBIX SIBJICHUSIX, (OPMYIUPOBATH BEIBOABI M 3aKITFOUCHHUS;

MPUMEHSTh CXEMHO-MOJICIEHBIC CPENCTBA JUIS TPEACTABICHHS CYNICCTBEHHBIX CBSI3eld M OTHOIICHHN B M3y4aeMbIX
Ononmornueckux O0OBEKTaX, a TaKKe NPOTUBOPEUMI PAa3HOTO pOJa, BBIABICHHBIX B PA3IHYHBIX HH(POPMAIMOHHBIX
HCTOYHUKAX;

pa3pabaThiBaTh IUIAH pEIICHHS MpoOieMbl ¢ YY4ETOM aHaM3a HMMEIOIIMXCS MaTepUalbHBIX W HeMaTepHabHBIX
pecypcoB;

BHOCHTbH KOPPEKTHBHI B JICSITEIBHOCTh, OLICHUBATH COOTBETCTBHE PE3YJIHTATOB LIENISIM, OLICHUBATD PUCKH TTOCIECICTBHHA
JeATELHOCTH,

KOODJIMHHPOBATh W  BBIMONHATH pPabOTy B YCIOBHSAX PEaNbHOr0, BHUPTYATbHOTO H KOMOHHHPOBAHHOTO
B3aNMOJCHCTBH,

pa3BUBATh KPEATUBHOE MBIIICHUE TIPU PEIICHNUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEA0BATEILCKHE A CTBHA:

BIIQJICTh HABBIKAMH y4YeOHO-MCCIIEAOBATEIBCKON M TMPOCKTHON JEATENbHOCTH, HABBIKAMH pa3pellieHus MpodiieMm,
CMOCOOHOCTBI0 M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOHMCKY METOJOB PEIICHHs MPAKTHYECKHX 3a7ad, MPUMEHEHHUIO
Pa3IMYHBIX METOOB TO3HAHUS

HCITIOJIb30BATh PA3IMYHbIC BUJIBI ICSITEIBHOCTH IO TIOTYYESHUIO HOBOT'O 3HAHHMS, €r0 HHTEPIPETAIUH, TPeOOPa30BAHUIO
Y TIPUMEHEHHUIO B YUSOHBIX CHUTYAIUAX, B TOM YHCIIE MPH CO3IaHUH YUEOHBIX U COIIMATIBHBIX MPOEKTOR;

(hopMupOBaTH HAYYHBI THUI MBIIUICHNS, BIaIETh HAYYHON TEPMUHOIOTHEH, KITFOUEBHIMU TIOHATUSMU ¥ METOJaMU;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIC 337]a4l B 00pa30BATENLHON JEITEIHHOCTH U )KU3HEHHBIX CUTYAIIHSIX;

BBISIBIISTh PUYMHHO-CIICJCTBEHHBIE CBSI3U W aKTyaJU3UpOBaTh 3a7ady, BBEIIBHTaTh TUIOTE3Y €€ pelleHus, HaXOIUTh
apryMeHTHI JJIs JJOKa3aTelIbCTBA CBOMX YTBEPIK/CHHUIA, 3a]aBaTh MAPaMETPhI M KPUTEPUU PEIICHUS;

AHAM3UPOBATh TONYYEHHBIC B XOJE PEIICHUS 3aJla4d pPEe3yJbTaThl, KPUTHYECKH OIICHHBATh HMX JIOCTOBEPHOCTH,
MPOrHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JIABATh OI[EHKY HOBBIM CHUTYAIIHSIM, OLICHUBAThH MPUOOPETEHHBIHN OIBIT;



OCYLIECTBIIATH 1IeJIeHANPABICHHBIN MOMCK MEPEHOCca CPEACTB U CIIOCOOO0B ACHCTBUSA B TPO(ECCHOHATBHYIO CPENY;

YMETb NIePEHOCUTH 3HAHUS B TO3HABATEIBHYIO U IPAKTHUECKYIO 00JIaCTH )KU3HEACATELHOCTH;

yYMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX YUEOHBIX MPEIMETOB;

BBIIBUTaTh HOBBIC HWJICH, MpeAjaraTh OPUTHHAIBHBIE TOIXOABI M PELICHUsS, CTaBUTh NPOOJNEeMbl W 3ajauwu,
JOMYCKaloIIne abTePHATUBHBIC PELICHUSI.

3) padorta ¢ nndopmanueii:

OPHCHTHPOBATHCSI B PAa3IMUHBIX HMCTOYHMKAX HWHQOpMalMH (TeKcTe y4eOHOro MocoOus, Hay4HO-IOMYJspHON
JuTepaType, OMONOTHYECKMX CIIOBAapsAX M CIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax AaHHBIX, B MHTepHETe), aHaIU3HUpPOBAThH
WHOOPMAIUIO  pa3NUYHBIX BHAOB M (OpM  MpEACTaBICHHs, KPUTUYECKH OLIEHMBaTh ¢ JIOCTOBEPHOCTH U
HEMPOTHBOPEUHBOCTE;

(hopMyIHpPOBATH 3alPOCHl U IMPUMEHATHh Pa3IMYHbIC METOJBI IPH MOMCKE M OTOOpe OHooruyeckor uMHbopMmaimy,
HEOOXOAUMOH JIJIsl BBIOJHCHUS y4eOHBIX 3a/1a4;

npHOOpETaTh OIBIT UCTIONB30BaHNS UH(POPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOIOTHUH, COBEPILICHCTBOBATH KYJIBTYPY
AKTHBHOT'O UCIIONIb30BAHUS PA3TIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATEIFHO BBIOMPATh ONTHUMAaJIbHYIO (OpPMY MpeCTaBIeHHs OHONOrHYecKod MH(pOpManuu (CXeMbl, TpaguKH,
JIarpaMMBbl, TaOJIHIIbL, PUCYHKH U JPYTOe);

WCTIOJIb30BaTh HAYYHBIA SI3bIK B KauecTBE CpeAcTBa Npu pabore ¢ OHONOrHYecKkod WHQOpMaluel: MpPUMEHSTh
XHUMUYecKue, Pu3ndeckue U MaTeMaTHYeCKHe 3HAKA U CUMBOJIBL, POpMyIibl, aO0peBraTypy, HOMEHKIIATYPY, HCIIOIb30BaTh U
MpeoOpa3oBbIBATH 3HAKOBO-CHMBOJIMYECKUE CPEICTBA HATIISTHOCTH;

BJIa/ICTh HABBIKAMH PACIIO3HABAHUS U 3aIIMTHI HH(OpMALIUH, HHPOPMAIIMOHHOW 0€30ITaCHOCTH JTMYHOCTH.

OsiageHue yHNBepCAJbLHBIMIA KOMMYHUKATHBHBIMYU 1€ CTBUSIMH:

1) obuenne:

OCYIIECTBIIATh KOMMYHHKAIIMN BO BCeX cepax KU3HU, aKTUBHO y4aCcTBOBATh B JIMAJIOTE UIIHM JUCKYCCHH TI0 CYIIECTBY
o0cyxaeMoil TeMbl (yMEHHE 3aJ[aBaTh BOIPOCHI, BBICKA3bIBATh CY)KICHHS OTHOCHUTENHHO BBITIONHEHHS TNpearaeMon
3a]]a9, YYUTHIBATh UHTEPECHI M COTJIACOBAHHOCTh TO3UIUIA JPYTUX YYACTHUKOB JTIUATIOTA WIIH JIUCKYCCHH);

pacro3HaBaTh HeBepOaNbHBIE CpejcTBa OOIICHHWs, MOHWMATh 3HAa4YeHHE COIMAJbHBIX 3HAKOB, IPEIIOCHUTIOK
BO3HHKHOBEHHSI KOH(IMKTHBIX CUTYAIMH, YMETh CMATYATh KOH(IUKTHI K BECTH TIEPETOBOPBL;

BIIQJICTh PA3IMYHBIMU CIOCOOAMHU OOIICHUS M B3aMMOJICHCTBUS, MOHUMATh HAMEPEHUsS APYTHX IIO7eH, TPOSBISTH
YBXKHUTEITHHOE OTHOIIIEHUE K COOECETHUKY U B KOPPEKTHOU (hopMe GOpMYITUPOBATH CBOW BO3PAKCHHUS;

Pa3BEPHYTO U JIOTHYHO U3JIATaTh CBOKO TOUYKY 3PEHUS C UCTIOIb30BAHHEM SI3BIKOBBIX CPEJICTB.

2) COBMECTHAasI 1eSITEJIbHOCTD:

MOHUMATh M WCIOJIB30BATh MPEHMYIIECTBA KOMaHJIHOW M WHIUBHIYaJbHOW PaOOTHI MPH PEUICHHH OWOIOrHYECKOM
po0IIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD IPUMEHEHUS TPYIIIIOBBIX ()OPM B3aNMOJICHCTBYSI IIPH PELICHUH YIeOHOM 3a1auu;

BBIOMpATh TEMAaTUKY U METOJbI COBMECTHBIX JICHCTBUIN ¢ YYETOM OOIIMX MHTEPECOB U BO3MOKHOCTEH KaKIOro 4jcHa
KOJUICKTHBA;

MPUHUMATE TIeTH COBMECTHOHM JEATENbHOCTH, OPTaHU30BLIBATh U KOOPAMHUPOBATH JIEUCTBUS MO €€ JOCTHIKEHUIO:
COCTaBJIATHh IUIAH JACHCTBHUH, pacHpeneisTh POH C y4€TOM MHEHHH YYaCTHHKOB, OOCYXKHATh Pe3yJbTaThl COBMECTHOMH
paboTHI;

OI[CHMBATh KAa4YeCTBO CBOETO BKIIAZda M KAKJIOTO YYaCTHHKA KOMAaHJAbI B OOIIMH pe3ynbTaT Mo pa3paboTaHHBIM
KPHUTEPUSIM;

MpeAIaraTh HOBBIC MPOCKTHI, OLICHUBATD UJICH C TIO3UIMH HOBU3HBI, OPUTHHAIEHOCTH, TIPAKTHUCCKON 3HAYMMOCTH;

OCYIIECTRIIATh TMO3UTUBHOE CTPATETHUYECKOE TMOBEJCHUE B PA3IHYHBIX CUTYalMsIX, MPOSBISATH TBOPYECTBO U
BOOOpakeHwe, OBITh MHUINATHBHBIM.

ORJajleHHe YHHBEPCAIbHBIMH PeryJISTHBHBIMH JICHCTBUSIMH:

1) camoopranuzanus:

HCITIOJIb30BATh OMOIOTMYECKUE 3HAHUS JUTS BBISIBICHHS MPOOJIEM M MX PEIICHUS B )XU3HCHHBIX U YYCOHBIX CHTYAIUSX;

BBIOMPATh HA OCHOBE OMOJOIMYECKUX 3HAHUN IENIEBBIC U CMBICIIOBBIC YCTAHOBKU B CBOMX JICHCTBHSX W MOCTYIKAaX IO
OTHOIIICHUIO K )KUBOH MPHUPOJIE, CBOEMY 370POBBIO U 37I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIbHO OCYILECTBISTh MMO3HABATENILHYIO JEATEIBHOCTD, BBISBIATH MPOOJIEMbI, CTAaBUTh U (OPMYIHUPOBATH
COOCTBEHHBIC 3a]]aul B 00Pa30BaTEIBHON JCATEILHOCTH U )KU3HEHHBIX CUTYAIUAX;

CaMOCTOSITEIbHO COCTaBJISITh IUIAH PEHICHUS TPOOJIIEMbl C YY6TOM HMEIOIIUXCS PECypCcoB, COOCTBEHHBIX
BO3MOXHOCTEN U MPEANOYTEHUN;

JIaBaTh OI[CHKY HOBBIM CHUTYAIUSIM;

pacimpsATh paMKH y4eOHOT 0 IpeaMeTa Ha OCHOBE JIMUHBIX MPEAIOYTEeHUH];

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHHE;

OLIGHUBATH PHUOOPETEHHBIH OIBIT;

CIocoOCTBOBAaTh (POPMUPOBAHMIO M MPOSABICHUIO IIHUPOKOH SPYIMIMH B Pa3HbIX 00JacTAX 3HAHWH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBINA U KYJIBTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:



JaBaTh OLIEHKY HOBBIM CHUTYallUsiM, BHOCHUTh KOPPEKTHBBI B AEATENBHOCTh, OLIEHHBATh COOTBETCTBHUE PE3yJIbTAaTOB
LETISAM;

BJIaJIeTb HABBIKAMU T[O3HABATENbHOW pediekcHn Kak OCO3HAHHS COBEpIIACMbIX JEHCTBHM M MBICIHTEIBHBIX
MPOILIECCOB, UX PE3ylIbTaTOB M OCHOBaHWM, UCIOIB30BaTh MPUEMBI peJICKCHMM sl OLUEHKH CHUTYallH, BHIOOpa BEPHOTO
pelieHus;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIIEHUS M0 UX CHU)KEHUIO;

MIPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX IIPU aHAJIN3€ PE3YNIbTAaTOB JIEITENbHOCTH;

3) npuHsiTHE Ce0s U IPYTUX:

MPUHUMATH Ce0sl, TOHUMasi CBOM HEJOCTATKU M IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTHI IPYTHX IIPU aHAJIN3€ PE3YNIbTAaTOB JIEITEbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JIPYTUX HA OIIUOKM;

pa3BUBATh CIOCOOHOCTH IIOHMUMATH MUP C TMO3UIUU IPYTOro YeIOBeKa.

HPEAMETHBIE PE3YJIBTATHBI

[IpeamerHbie pe3ynbTaThl OCBOCHHS cojepikaHusi ydeOHoro mnpenmera «buonmorusi» Ha yriryOlIEHHOM YpOBHE
OpPHEHTHPOBaHBI Ha obecrieueHre MpoQuiIbHOro o0yueHus oOyvarommxcsi ornonorud. OHM BKIIOYAIOT: crienuduyeckue Juis
OuoNOrMH HAayYHBIE 3HAHUS, YMEHHUS U CIIOCOOBI ICHCTBUI IO OCBOGHUIO, MHTEPIIPETAINY U TTpeo0pa30oBaHUI0 3HAHUHN, BH]IBI
ACATCIBbHOCTU 110 MOJYYCHUIO HOBBIX 3HAaHUU U UX MIPUMCHCHUIO B PA3JIMIYHBIX y‘-Ie6HBIX, a TaKKC B PCAJIbHBIX KM3HCHHBIX
CUTyalnusiax. Hpe}lMeTHLIC PE3YIbTAThI IPECACTABJICHBI 110 I'0JIaM U3YUYCHU.

[IpeamerHbie pe3ynbTaThl OCBOeHHs yueOHoro npeamMeta «buonorusi» B 10 knacce n0MKHBI OTPaXKaTh:

cOPMUPOBAHHOCTh 3HAHMH O MECT€ U pOJH OHOJIIOTHM B CHCTEME ECTeCTBEHHBIX HayK, B (HOPMUPOBAHHH
eCTeCTBeHHO-Hay‘IHOﬁ KapTUHbl MHpA, B IIO3HAHWHU 3aKOHOB IIPHUPOAbI W PCIOICHUU HpO6J'IeM panoHaJILHOIO
MIPUPOJIONIONBE30BAHNSA, O BKIAJE POCCUMCKHUX M 3apYOEKHBIX YIEHBIX B pa3BUTHE OMOJIOTHH;

BIIQJICHHE CHUCTEMOW OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJIATAIoNIHe OWOJIOrHYecKue TEPMUHBI H
MOHATHS (KM3HD, KJIETKA, OPTaHU3M, MeTabO0JIN3M, TOMEOCTa3, CaMOPETYJISIINs, CAMOBOCIIPOU3BEICHUE, HACIIEICTBEHHOCTD,
W3MEHYHMBOCTh, POCT W pa3BUTHE), Onomormdeckue teopuw (kimerounas teopust T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasl Teopust HacimeactBeHHoctd 1. Moprana), yuenuss (H. WM. BaBmmoBa — o meHTpax MHOrooOpasus u
MIPOUCXOXKIEHHS KyJIbTyPHBIX PACTEHHI), 3aKOHBI (€MMHOOOpa3usi MOTOMKOB IIEPBOTO IMOKOJIEHWS, PACIIEIICHHS, YACTOTHI
raMerT, HE3aBUCHUMOro HacienoBaHus [. MeHzens, TOMOJIOTHYECKUX PSAAOB B HACHEICTBEHHOM u3MmeHuumBoctd H. WM.
BasuoBa), mpuHIMITH! (KOMIUIEMEHTAPHOCTH );

BIIaZICHWE OCHOBHBIMH METOJaMH HAayYHOTO MO3HAHHS, WCIOJIB3YEMbIX B OMOJIOTMYECKUX HCCIEIOBAHUAX >KHUBBIX
00BEKTOB (ONHMCaHue, U3MEpPEHUE, HAOIIOICHIE, SKCIICPUMEHT);

YMEHHE BBIIENATh CYIIECTBEHHBIC TPU3HAKHA: BHUPYCOB, KIETOK MPOKAPHOT M JYKAPHOT, OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHW3MOB, B TOM HHCIie OaKkTepuii, TPUOOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKAa, CTPOCHUS OPTraHOB U
CHCTEM OpPTaHOB PacTEHUH, KUBOTHBIX, YEJIOBEKA, MPOIECCOB KU3HENEATEIbHOCTH, MPOTEKAIONINX B OPTaHU3MaX PaCcTEHHH,
JKAUBOTHBIX W YeJIOBEKa, OMOJIOTHYECKUX IIPOIIECCOB: OOMEHA BEIIECTB (METa0ONM3M), MPEBpAICHUs DHEPTHH, OpPOXKCHWUS,
aBTOTPO()HOTO M TEeTepOTPOPHOrO0 THIIOB MUTaHUSA, (OTOCHHTE3a W XEMOCHHTe3a, MHTO3a, MeiHo3a, TaMeToreHesa,
AMOpHOTreHe3a, MOCTIMOPHOHAIBFHOIO Pa3BUTHS, PA3MHOXKEHHS, WHIUBUAYAJIIbHOTO PAa3BHTHS OpraHM3Ma (OHTOTEHe3a),
B3aMMOJEHCTBUS T€HOB, TeTepPO3nca, NICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHaBIIMBATh B3aWMOCBSI3U MEKIY OpraHOMIAMH KIETKH W WX (YHKIHSIMH, CTPOSHHEM KIIETOK pa3HBIX
TKaHed W uX (QyHKIUIMU, MEXIYy OpraHaM{ M CHCTEMaMH OPTraHOB Y PACTEHH, )KUBOTHBIX W YENOBEKa W WX (YHKIHSIMHU,
MEX]ly CHCTEMaMH OPTaHOB U WX (PYHKIHSAMHU, MEKIy dTaraMi oOMeHa BEIIECTB, dTalaMy KICTOYHOTO ITUKIIA M )KU3HEHHBIX
[UKIIOB OPTaHW3MOB, ATAallaMU SMOPHUOHAIBHOTO Pa3BUTHS, TEHOTUIIOM M (heHOTHUNOM, (QeHOTHUIIOM U (haKTopaMu Cpemsl
0oOMTaHU;

YMEHHE BBISBIATH OTIUYATENbHBIE TPH3HAKH J)KUBBIX CHCTEM, B TOM YHCIIEC PACTEHHIA, YKUBOTHBIX M YEIOBEKA;

YMEHHE WCIOIb30BaTh COOTBETCTBYIONINE apryMEHTHI, OWOJOTHYECKYI0 TEPMHHOJOTMIO W CHUMBOIUKY JUISA
JIOKa3aTeIhCTBa POJICTBA OPTAHM3MOB PA3HBIX CHCTEMATHYECKUX TPYIIIT;

YMEHHE pellaTh OWOJOTWYECKHe 3a/Jad, BBIABISATh IPUYMHHO-CIEACTBEHHBIE CBSI3M MEXKIY HWCCIEIyEeMBbIMU
OHMOJIOTMYECKIMH TPOIIECCAMH U SIBJICHUSIMU, JIENATh BHIBOBI M IIPOTHO3HI HA OCHOBAHUH MTOTy4YEHHBIX PE3yIbTaTOB;

YMEHHE BBITIONHATh JaOOpaTOpPHBIE M TPAKTHYECKHE padoThI, COONMIOAATh MpaBwia npu pabore ¢ ydeOHBIM U
1ab0paTOPHBIM 000PYIOBAaHUEM;

YMEHHE BBIJBUTATH THITOTE3bI, MPOBEPSITh UX SKCIIEPUMEHTAILHBIME CPECTBAMHU, (POPMYIUPYS e UCCIEIOBAHUS,
AQHAIM3UPOBATH MOJTYYCHHEIE PE3yIbTAThI U JIENIATh BHIBOJEI;

yMEHHE Y4acTBOBaTh B y4eOHO-HCCIEOBATENbCKONH padoTe 1Mo OMONOrvH, SKOJIOTHH M MEIUIMHE, TPOBOAMMON Ha
0a3e NIKOJIFHBIX HAYYHBIX OOIIECTB, U MMyOJUYHO MPEACTABISATH IMOydEeHHBIC PE3YJIbTAThI HA YYCHUYECKUX KOH(EPEHITUSX;

yMEHHE OLIEHMBaTb OSTHYECKUE AaclleKThl COBPEMEHHBIX HCCIENOBaHMH B 00JacTd OWOJIOTMHM W MEAMLIUHBI
(KJIIOHUpOBaHME, MCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HANpaBICHHOE HW3MEHEHHWE TeHOMa M CO3JaHHE TPaHCTE€HHBIX
OpraHU3MOB);



yMEHHE OCYILIECTBIISTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccHOHaIbHOW AESTENBHOCTH B obOjacTu OHONOruw,
MEIUIIHBI, OHOTEXHOIOTHH, BETEPHHAPHH, CEBCKOT0 XO03sCTBA, MULIEBOW MPOMBIIICHHOCTH, YIIIyOIsATh O3HABATENbHBIN
WHTEpEC, HaNpaBICHHBIA Ha OCO3HAHHBIA BHIOOD COOTBETCTBYIOWIEH NpodeccHn M NPOAOIKEHHWE OHOIOTHYECKOro
00pa3oBaHus B OPraHU3aUSIX CPETHETO MPOPECCHOHATBHOTO U BBICIIEro 00pa3oBaHusl.

[IpeamerHble pe3ynbTaTsl OCBOeHHsI yueOHOro npeamMeta «buonorusi» B 11 knacce DOMKHBI OTPaXKaTh:

c(OPMUPOBAHHOCTh 3HAHMH O MECT€ W pOJM OHOJIOTMU B CHUCTEME ECTECTBEHHBIX HayK, B (OPMHUPOBAHHU
COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI MUPA, B IMO3HAHWUH 3aKOHOB MPHPOJIBI U PEUICHUH IKOJIOTHYECKHX MpobiIeM
YelIOBEUECTBa, a TAKXKE B PEUICHHMH BOIPOCOB PALMOHAIBLHOTO MPUPOAONONL30BaHUSA, U B (POPMUPOBAHHM LIEHHOCTHOTO
OTHOUICHUSI K TPHPOAE, OOIIECTBY, YENOBEKY, O BKJIaJle POCCHHCKUX W 3apyOSKHBIX YUEHBIX-OMOIIOTOB B pa3BUTHE
OHOJI0TnY;

yMEHHE BIAJCTh CHCTEMOH OWMONOrMYECKWX 3HAHHW, KOTOpas BKIIOYAeT OMpeAeNeHUS U TOHMUMAaHUE CYIIHOCTH
OCHOBOIIOJIATAIOIINX OWOJNOrMYECKUX TEPMUHOB W TMOHATHHA (BUA, 3KocHcTema, Ouocdepa), OMOIOTHYECKHE TEOpHH
(aBomonionHast Teopuss Y. JlapBuHa, cuHTeThyeckas Teopus sBomounu), yueHus (A. H. CesepuoBa — o0 myTsax u
HampaBlieHusX sBoitonuu, B.M. Bepnaackoro — o Oumocdepe), 3akoHbl (reHermyeckoro paBHoBecus [lx. Xapau u B.
Baiinbepra, 3aponsieBoro cxonacrsa K. M. bapa), npasuna (Muanmyma FO. JInGuxa, sKomornueckoil mupaMuibl SHEPTHH),
runoressl (runoresa «mupa PHK» Y. I'unbepra);

YMCHUE BJIaJ€Tb OCHOBHBIMHM METOJAMH HAYYHOI'O IIO3HAHHA, HWCIIOJIL3YEMBIMHU B 6I/IOJ'IOFI/I‘ICCKI/IX HUCCIICAOBAHUAX
KHUBBIX OOBEKTOB M JIKOCHCTEM (OMHCaHue, M3MEepEeHUe, HaOIIoJIcHUE, IKCIIEPUMEHT), CIOCOO0aMHU BBISBICHHS M OLEHKH
AHTPONOT€HHBIX U3MEHEHUI B IIPUPOJIE;

YMEHHUE BBIICNIATh CYIIECTBEHHBIC NPU3HAKU: BUIOB, OMOrEOIEHO30B, SKOCHCTEM U OHOC(Ephl, CTAOMIN3UPYIOIIETO,
JBIDKYIIETO ¥ Pa3phIBAIOIIEr0 €CTECTBEHHOrO 0TOOpa, ajuioNaTpUIecKOro H CHMITATPUYECKOr0 BHI000Pa30BaHUs, BIHSIHUS
JBYOKYIIUX CHJI 3BOJIIOLMK Ha TeHO(OH IMOMYJIALUHU, MPUCIOCOOICHHOCTH OPraHW3MOB K cpelle OOMTaHUs, YepeOBaHHS
HaHpaBHeHI/Iﬁ OBOJIFOWH, KPYTOBOpPOTa BEIICCTB U ITOTOKAa SHEPIrUK B OKOCUCTEMAX

YMEHHUE YCTaHaBJIMBATh B3aMMOCBA3U MEXKAY IpoHecCaMu OJBBOJIOLOWH, JABMXYIIMMU CHJIaMU aHTPOIIOI€HE3a,
KOMITOHCHTaAMH Pa3JIMYHbIX OKOCUCTEM U HpI/ICHOCO6JIeHI/I$IMI/I K HUM OPraHMU3MOB;

YMCEHHE BBIABJIATE OTIUYWUTCIIBHBIC IIPU3HAKKW JXUBBIX CUCTEM, HpI/ICHOCO6.]'ICHHOCTI) BHUJOB K CpCac O6I/ITaHI/I$I,
a6I/IOTI/I‘IeCKI/IX A OMOTMYECKHX KOMIIOHEHTOB OKOCHUCTEM, B3aNMMOCBSI3el OpraHu3MoB B COO6IIICCTBaX, AHTPOIIOI' €CHHBIX
M3MEHCHHI B SKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME apPryMEHTHl, OHOJIOTHYECKYI0 TEPMHMHOJOTMIO W CHUMBOJMKY JUISl
JI0Ka3aTebCTBA POACTBA OPTraHW3MOB PA3HBIX CHCTEMATHYECKUX TPYII, B3aHMOCBS3M OPraHM3MOB M CpeIbl OOMTaHHS,
CIMHCTBAa YEJIIOBEYECKUX pac, HEOOXOOUMOCTU COXPaHEHHMS MHOrooOpasus BUIOB U 3KOCHCTEM KaK YCIJIOBUS
COCYIIECTBOBAHUS IPUPOABI U YEIOBEUECTBA;

yMEHHE pelaTh OHOJOTMYEcKHe 3allaud, BBIABIATh IPUYMHHO-CIEICTBEHHBIE CBSI3M MEXKIY HCCICIyeMbIMU
OMOJIOrMUECKUMU IIPOLIECCAMU U ABJICHUSIMH, A€aTh BHIBOABI U IPOTHO3bI HA OCHOBAHMU ITOJIyYEHHBIX Pe3yJIbTaTOB;

YMEHHE BBITIONHATH JaOOpaTOpHBIE W TPAKTHYECKHE padOTHI, COONMIOJAaTh MpaBWiIa TMpH paboTe ¢ y4eOHBIM H
71abopaTOPHBIM 000PYIOBAaHUEM;

YMEHHUE BBIABUIAaTh TMIIOTE3bI, IIPOBEPATh MX IKCIIEPUMEHTANbHBIMU CPEICTBAMHU, (GOPMYJIHPYS LENb UCCIEeIOBAHUS,
aHAJIM3UPOBATH MOMYIEHHBIC PE3yJIbTAThI U 1e7IaTh BHIBOABL,

YMEHHUE y4acTBOBAaTh B yueOHO-HCCIIENOBATENbCKOW paboTe Mo OMOIOruu, SKOJIOIMH M MEOULKHE, IPOBOIUMON Ha
0a3e IKOIbHBIX HAyIHBIX OOLIECTB, U MIyOJUYHO IPEACTABIATH IOMyIEHHBIE PE3yIbTAaThl HA YUEHUYECKUX KOH(PEPEHLINSX;

YMEHHUE OLICHWBATh TUIIOTE3bl U TEOPUU O MPOMCXOKACHUM >KU3HH, YETIOBEKA M YEJIOBEUECKHX pac, O NMPUYUHAX,
MOCTIEICTBUAX U CITOCO0ax MpenoTBpalieHns riodaIbHBIX U3MEHEHHH B Onocdepe;

YMEHHE OCYIIECTBIIATh OCO3HAHHBIM BBIOOp Oymymielt mpodeccroHambHOW AEATENhbHOCTH B 00JacTH OWOIIOTHH,
9KOJIOTHH, IPUPOAONOIB30BaHNS, MEAULIUHBI, OMOTEXHOIOIMH, TICUXOJIOTHH, BETEpUHAPUH, CEIbCKOTO X035 HCTBA, MUIIEBOM
MPOMBIIUICHHOCTH, YIIyOJsTh IO3HaBaTEIbHbIM HHTEPEC, HANpaBlICHHBI Ha OCO3HAHHBI BHIOOP COOTBETCTBYIOLIEH
npodeccry U MPOAOIDKEHUE OMOIOrMYecKOoro 0Opa3oBaHMsI B OPTaHHU3AIMIX CPENHEro Mpo)eCCHOHAIBHOIO M BEICIIETO
00pa3oBaHUsI.



TEMATHUYECKOE IINITAHUPOBAHUE

10 KJIACC
Ne KoumnuecTBo 4acoB JJ1eKTPOHHbIE
HaunMeHoBaHue pa3jesioB U TeM (uu¢poBbIe)
Kontpoabnbie | IIpakTnyeckue
n/ | mporpamMmsl Bcero o0pa3oBaTeJ/ibHbIe
padoThI padoThI
n pecypcsbl
1 Buonorus xak Hayka
2 JKuBble cucTeMBI U X U3YYEHHE
3 Buomnorns kierku 2 05
4 XumuuecKas opraHu3anus KIeTKH 10
5 Crpoenue n GyHKUUH KIETKU 8 2
6 OOMeH BeliecTB U peBpalieHue 9 1 1
9HEPIMH B KIIETKE
7 Hacnencreennas nngopmanus u g L 05
peanu3anys e€ B KIETKe '
8 JKW3HEHHBIH UK KIIETKH 6 1




METO/I0B KJIETOYHON OMONIOrHH
(xpomarorpadusi, snextpodopes,

9 CrtpoeHue 1 (YHKITUH OPTraHH3MOB 17 1 15
10 Pa3MHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
I'eneruka — Hayka o
11 HACJICICTBEHHOCTH Y U3MEHYHBOCTH 2 0.5
OpPTraHHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUNBOCTH 1 1
14 I'eneruka yenoBeka 0.5
15 Cernekiusi OpraHu3MOB 1
16 Brorexnonorus u cuHTETHYECKAS 4
ouoorus
17 PesepBHOE Bpems 1
OBLIEE KOJIMYECTBO YACOB I10
[MNPOI'PAMME 102 4 13
MNOYPOYHOE IIJIAHUPOBAHUE
10 KVIACC
N KoaunuecTBO 9acoB Nara D/1eKTPOHHbI
o/ Tema ypoka Kontpo IpakTu — e uugposrie
o Bcero | JabHbIE yeckmne — odpasoBaTel
padoThI padoThI bHBbIC
pecypcsl
1 Buonorus kak KOMIUJIEKCHAs HayKa U KaKk 1
4acTh COBPEMEHHOT0 00IIecTBa
2 JKuBBIEe cuCTEMBI M UX CBOMCTBA 1
YpoBHEBast OpraHN3anus KUBBIX CUCTEM 1
4 WcTopust OTKPBITHS ¥ U3YYEHUS KICTKH. 1
Knerounas teopus
Mertoas! MOJIEKYISIPHON U KIIETOYHON
5 ouonoruu. Ilpaktueckas padora «M3yueHue 1 0.5




muddepeHranbsHOe HEHTPUPYTHPOBaHHE,
[ILIP)»

XHUMHWYECKUI COCTaB KJIETKU

MI/IHepaHI)HI)Ie BC€IICCTBA KJIICTKH, UX
Onooruyeckas PpOJIb

OpraHnJecKue BEIIeCTBa KICTKH — OENKH.
JlabopaTtopHas pabota «OOHapyxkeHUE
0EJIKOB C MOMOIIBIO KAUeCTBEHHBIX PEaKIIii»

0.5

CoiicTBa, KnaccupuKanys U QyHKIUN
OenkoB

10

Oprannyeckre BEIecTBa KIETKA —
YTI1€BOBI

11

OpI‘aHI/I‘IeCKI/Ie BC€IICCTBA KJIICTKHW — JIMIINIbI

12

Hyxnennossie kucnotel. JIHK u PHK.
JlabopaTtopHas pabota «MccnenoBanue
HYKJIEMHOBBIX KHCIIOT, BBIJIETCHHBIX U3
KJICTOK Pa3IMYHbIX OPraHU3MOB»

0.5

13

Crpoenue u ¢pynkiuu ATO. [Ipyrue
nykneozuarpudocdarer (HTD)

14

Cexsenuposanne JJHK. MeTonsl reHOMUKH,
TPaHCKPUIITOMUKH, TPOTEOMUKHI

15

MeTonbl CTPYKTYPHOH OHOIOTHH

16

Tunst kierok. [Ipokapuoruueckas Kierka

17

CtpoeHne 5yKapuoTHIECKON KIIETKH.
[pakTudeckas pabora «M3ydeHue CBONCTB
KJICTOYHOI MEeMOpaHBD»

0.5

18

IToBepxHOCTHBIH anmapat KJIETKH

19

OnHoMeMOpaHHBIE OPTaHOUIBI KIICTKH.
[IpakTudeckas padora «M3ydeHne ABIKEHUS
[UTOIIA3MbI B PACTUTENBHBIX KIETKAX)

0.5

20

[TomryaBTOHOMHBIE OPTaHOHUIBI KIIETKH:
MUTOXOHAPHUH, TacTuabl. JlabopaTopHas
pabota «/ccnenoBanue mua3Monu3a u
JETIa3MOIT3a B PACTUTENBHBIX KIIETKAX)

0.5

21

HememOpanuble opraHouabl KIETKH

22

Crtpoenne u QyHKIIUH sipa

23

CpaBHHUTENbHAS XapaKTEPUCTUKA KIIETOK
aykapuort. JlabopaTtopHas pabora «13ydeHue
CTPOEHUSI KJIETOK Pa3IMYHBIX OPTAaHU3MOB)

0.5

24

AccUMUIIALNS U AUCCUMMIISILNS — JIBE
CTOpPOHBI MeTabonu3Ma. Tursl oOMeHa
BewecTB. Jlaboparopnast padora «/3yueHune
KaTaJINTHYECKOH aKTUBHOCTH (DEpMEHTOB (Ha
MpUMepe aMUjIa3bl UM KaTasa3bl)»

25

DepMEeHTATUBHBIN XapaKTep peakiui
KJeroyHoro meradonusma. Jlabopatopnas
pabora «/3y4yenue GpepMeHTaTUBHOIO
pacIIeIuIeHns: NEPOKCHIa BOAOPOa B
pacTUTENbHBIX M )KUBOTHBIX KIETKaX)»

0.5




26

Benku-akTuBaTOpHI M OCTKU-MHTHOUTOPHI

27 ABTOTpOQHBII THII 0OMEHA BEIECTB

28 ®dotocuHTE3
XemocunTtes. JlaboparopHas pabora

29 «CpaBHeHue nporeccoB (pOToCUHTE3A U 0.5
XEMOCHHTE3a»

AnHas’poOHbIC OpraHu3Mbl. Bujbl OposkeHusl.

30 JlabopaTtopnas pabora «CpaBHEeHUE
MPOIECCOB OPOYKEHUS U IbIXaHUS
AnpOOHBIE OpraHU3MBbL. JTalbl

31 SHEPreTHYecKoro ooMena. JHeprus
MeMOpaHHOTO rpagreHTa MpoToHoB. CHHTE3
AT®: Pabora nporonHoit AT®D-cuHTa36I
O6001IeHne U cucTeMaTH3alMs 3HAaHUH 110
Teme "OOMEH BEIeCTB U IIPeBpallicHUE

32 sHepruu B kietke" / KonTponbsHas paboTa 1o
Teme "OOMEH BEIeCTB U IIPEeBpallicHUE
SHEPTHH B KIIeTKe"

33 Peakunu maTpuvyHOroO CrHTE3a

34 Tpanckpunuus — Matpuusblil cuaTe3 PHK

35 Tpancsiiws u € sTanb

36 Konuposanne amuHokucinor. Poib prbocom
B OmMocuHTE3e Oernka

37 Opranu3zanus reHoMa y poKapuoT U
JYKapHOT

38 MornekynspHbIe MEXaHU3MbI 3KCIIPECCHU
TCHOB Y DYKapHOT
Bupycel — HexsteTouHbIe (HOPMBI )KU3HU U

39 obyMraTHbIe mapa3uThl. [IpakTudyeckas 0.5
pabota «Co3maHre MOJENH BUPYCa»

40 BupycHbie 3a001eBaHUS YenoBeKa,
’KUBOTHBIX, PACTEHU M

41 HanotexHomnornu B 6M0NIOTAN U METUITNHE

42 JKU3HEHHBIN TIUKIT KIIETKA

43 Matpuunstit cuaTe3 JJHK
Xpomocomsl. JlaboparopHas pabota

44 «M3y4eHrne XxpoMOCOM Ha TOTOBBIX 05
MUKpOIpenapaTax»

45 Jlenenue KIIeTKH — MUTO3
Tumne! knerok. KapuoknuHes U IUTOKHHES.
Perynsiust >kH3HEHHOTO IUKJIA KIIETOK.

46 JlaGoparopnas pabora «Habmonerrne MuTo3a 0.5
B KJICTKaX KOHUMKA KOpelika Jiyka (Ha
TOTOBBIX MUKPOIpPEapaTax )

O0001eHre U CUCTEMATH3AIUS 3HAHUIA 10
temaMm "HacnencrBennas nndopmauus u
47 peanu3zanus ee B kierke", "JKU3HeHHbII UK

knerkn" / KorntponsHas pabora no teme
"Peakuuu MaTpu4HOro cuHTesa"




48 Opranusm Kak eJUHOE LEN0e 1
49 Txanu pactenuii. JlaboparopHas padora
«3ydeHne TKaHEW pacTCHUIN 1 0.5
TkaHu KUBOTHBIX U YEIOBEKA.
50 JlabopaTtopHas pabota «/3yueHue TkaHeh 1 0.5
JKHUBOTHBIX)
Opransl. CucteMsl opranoB. JIabopaTopHast
51 pabota «l3yueHre opraHoB I[BETKOBOI'O 1 0.5
pacTeHus»
52 Onopa Tena opraHu3MoOB 1
53 JIB>KeHHE OpraHN3MOB 1
54 [IuTanue opranu3smMoB 1
55 [TutaHUe MO3BOHOYHBIX KUBOTHBIX.
[InmeBapuTenbHas CUCTEMA YEIIOBEKA 1
56 JpIxaHue opraHu3MOB 1
57 JIpIxaHue TTO3BOHOYHBIX JKUBOTHBIX U
YenoBeKa 1
58 TpaHCcOpT BENECTB Y OPraHU3MOB 1
59 KpoBenocHas cucteMa 1o3BOHOYHBIX
KHBOTHBIX M YeJIOBEKa 1
60 Beinenenvie y opraHuzMoB 1
61 3amuTa y OpraHu3MoB 1
62 HNMMyHHas cucTeMa 4deoBeKa 1
63 PazapaxuMocTh U peryiisius y OpraHu3MoB 1
64 I'yMopanbHast perynsius 1 S3HJOKpUHHAS
CHCTEMa XKHBOTHBIX M YETIOBEKa 1
65 dopMBbI pa3MHOKEHHUSI OPTaHU3MOB 1
66 [TonoBoe pasMHOKEHHE 1
67 Meiio3 1
I'amerorene3. OO0pa3oBaHNe U pa3BUTHE
68 MOJIOBBIX KIIeTOK. JlabopaTopHas paboTa
«V3yueHne CTpOCHHS MOJOBBIX KJICTOK Ha 1 0.5
TOTOBBIX MHKPOITPENapaTax»
69 WNuanBuayansHOe pa3BUTHE OPraHU3MOB —
OHTOTCHE3 1
70 3akjiagKa OpraHoB U TKaHEW U3
3apOJIBIIICBBIX THCTKOB 1
Poct u pa3suTHe )KUBOTHBIX. JlabopaTopHas
71 paboTa «BbIgBIIEHHE TPU3HAKOB CXOJICTBA 1 05
3apOJIBIIICH MO3BOHOYHBIX KUBOTHBIX)
PasMHOMXeHUE U pa3BUTHE PACTEHUH.
72 JlaboparopHas padora «CTpoeHHE OpraHoB 1 0.5
Pa3MHOKEHHSI BBICIITHX PACTCHHI»
O6001eHne u cucTeMaTH3alys 3HAaHUH 110
73 teme "CtpoeHue u GpyHKIUU opraHu3MoB" /
Kontponbhas pabora no reme "CtpoeHue u 1
(hyHKIIMHM OpaHU3MOB"
74 Hctopusi CTaHOBJICHUS U PA3BUTHS TCHETHKH 1 05




Kak Haykd. OCHOBHBIC TIOHSTUS U CUMBOJTBI
reneruku. JlabopaTopHas pabora
«po3oduiia kak OOBEKT TeHETHYECKIX
HCCIIEN0BAHUID)

3aKOHOMEPHOCTH HACIIEAOBAHUS TIPU3HAKOB.
MoHOrnOpUIHOE CKpEIIHBaHHKE.

75 [Ipaktnueckas padora "HU3ydenue 1 0.5
PE3YIBTATOB MOHOTHOPUIHOTO CKPEIIMBAHUS
y Ipo30¢uibr"
76 LuTonornuecknue OCHOBBI MOHOTHOPUIHOTO 1
CKpeLUBaHUS
77 Amnanusupyrolee ckpeuiBanue. Hemonxnoe 1
JIOMUHHUPOBAHUE
Jurubpugnoe ckpenmpanue. [Ipakrudeckast
78 pabota «/3yueHue pe3yabTaToB 1 0.5
JUTUOPUTHOTO CKPEIMBAHUS Y IPO30(UITBI»
79 [{utonoruueckue OCHOBBI TUTHOPUTHOTO L
CKpeIUBaHUS
80 ClerieHHOe HACIIeIOBAHKE ITPU3HAKOB 1
81 XpoMocoMHas TEOpHs HACIICACTBEHHOCTH 1
82 I'enernka momna 1
83 I'enoTHn Kak 1EIOCTHAS CHCTEMA 1
84 I'eneTnueckuii KOHTPOJIb Pa3BUTHS 1
pacTeHu, )KUBOTHBIX U YEIOBEKa
85 M3MeHunBOCTh TPU3HAKOB. Bub 1
W3MEHYHBOCTH
86 MoaubukannoHHass H3MEHYUBOCTh 1
BapuanvoHHbI# psijl 1 BapualldOHHas
kpuBas. JlabopaTopHas padora
87 «HccnenoBanue 3aKOHOMEPHOCTEN 1 0.5
MOIU(UKAIIMOHHON H3MEHYUBOCTH. ’
[TocTpoenmne BapuallmoHHOTO psijia U
BapUaIMOHHON KPUBOW»
88 I'eHoTHIIMUECKAsT H3MEHYUBOCTb. 1
KombOuHaTBHAS N3MEHUYNBOCTD
MytanuonHast u3MeH4YUBOCTh. [IpakTuueckas
89 pabota «MyTamuu y 1po30Quisl (Ha 1 0.5
TOTOBBIX MHKPOIIPEITapaTax)»
90 3aKOHOMEPHOCTH MYTAI[MOHHOTO TIpoIlecca. 1
OINUTeHeTHKa 1 SITUTEHOMUKA
O06o001eHne 1 cuCTEMaTU3aIus TI0 TeMe
o1 "I'eneruka - HayKa O HACJIEACTBEHHOCTH U 1
M3MEHYHBOCTH opraHu3MoB" / KoHTpobHAS
pabota o Teme "I'eHernka"
92 I'eneruka yenoseka. [IpakTudeckas padora 1
"CocTaBlieHUE U aHAINU3 POJOCIOBHON"
93 Meroasl MEIUIIMHCKON T'€HETUKN 1
3HaveHNe MEAUIIMHCKON r'eHeTUKY B
94 1 0.5

npeaoTBpalliCHUN U JICHCHUHN T'CHECTUYCCKUX




3a00IeBaHUI YeIOBeKa
OCHOBHBIE TIOHSITHSI CENIEKIIH.

95 Jlaboparopuas pabota "M3ydeHune copToB 1 oe
KyJBTYPHBIX PaCTCHUI U TOPOJ TOMALIHUX '
>KUBOTHBIX"

Mertoapl CeNeKIIMOHHON PaboTHI.

96 JlabopaTopHas pabota "M3yyeHrne METO10B 1
CeNIeKIUU pacTeHuit"

JlocTrkenus celeKuuu pacTeHUN U

97 KHUBOTHBIX. [IpakTHyeckas padora 1 0.5
"[IpuBuBKa pacTeHHit"

08 CoxpaHeHHe, U3ydeHHE U HCIIOIb30BaHUE L
TeHETHYECKHX PECYPCOB
BrorexHonorus kak Hayka ¥ OTpacib

99 npousBozcTBa. [IpakTuyeckas padora 1
"N3y4eHne 00bEKTOB OMOTEXHOIOTHH"

100 OcCHOBHBIE HATIPaBJICHUS] CHHTETHYECKUI L
ouonoruu

101 XpOMOCOMHAs U T€HHAsI HHKEHEPHUSI 1

102 MemuunHCcKre OMOTEXH OO 1

OBUIEE KOJIMYECTBO YACOB I10 102 A 13
[MPOI'PAMME

IPOBEPSEMBIE HA EI'D 11O BUOJIOTUA TPEBOBAHMS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM

OBPA30BATEJILHOM ITPOT'PAMMBI CPEJTHEI'O OBIIIETO OGPA30OBAHUA

Kon
nposep
s1eMOr 0
TpedoB
aHusA

IIpoBepsieMble TPeOOBAHMS K NPeIMETHBIM Pe3yJIbTATAM OCBOEHUS OCHOBHOI 00pa3oBaTe/IbHOM
MPOrpaMMbl cpeAHero o01ero oopa3oBaHus

ChopMHPOBAHHOCTD 3HAHUI O MECTE M POJIM OHOJIOTUU B CHCTEME €CTECTBEHHBIX HAYK, B ()OPMUPOBAHHUU
COBPEMEHHOM €CTECTBEHHOHAYYHON KaPTHHBI MUPA, B TIO3HAHUH 3aKOHOB TIPUPOJIbI U PEIICHUN KU3HEHHO
BaXXHBIX COIMATBLHO-3THYECKHX, SKOHOMHYECKHX, KOJIOTHYECKUX MPOOJEM YelOBEYeCTBa, a TaKKe B
PEIIeHHH BOIIPOCOB PAMOHAIBHOIO IIPUPOIONOIb30BaH S, B (POPMHUPOBAHUH [IECHHOCTHOI'O OTHOIIEHHS K
MpHUpPOie, OOIIECTBY, YEIOBEKY; O BKJIAJC POCCHUCKUX M 3apyOSKHBIX YUEHBIX — OHOJIONOB B Pa3BUTHE
OuoIoruu

BJ'Ia)IeHI/Ie CUCTEMOM 3HAHMH 00 OCHOBHBIX MCTOAaX HAYYHOI'O IIO3HAHUA, MHCIIOJIb3YEMbIX B
OHOJIOTHYECKHUX HUCCICA0OBAHHUAX KHUBBIX 00BEKTOB U DKOCUCTEM (OHI/ICS_HI/IG, HU3MCPCHUEC, MPOBCACHHUC
Ha6J'IIO,ZLeHHﬁ); croco0aMu BBISIBIICHUS U OLCHKHU aHTPOIIOI CHHBIX HW3MCHCHHIH B Ipuponac.




Vmenne BBIIBUT'aTh THUIIOTC3bI, MNPOBEPATH HUX ISKCIICPHUMCHTAJIbHBIMH CPCACTBAMM, q)OpMyJ'II/Ip}ISI Ociab
HCCICA0BAaHUA, aHAJIM3UPOBATH MOTYUYCHHBIC PE3YJILTATHI U ACJIaTh BHIBOABI.

BrisBreHrEe 3aBUCUMOCTH MCKAY UCCICAYCMbIMU BCIINYUHAMU, 00BsICHEHNE IMOJYYCHHBIX PE3YJIbTATOB U
q)OpMyHI/IpOBaHI/IG BBIBOJOB C MCITOJIb30BAHUEM HAYYHBIX HOHSITI/If/i, TeOpI/Iﬁ 1 3aKOHOB

YMeHue BiameTh CHUCTEMOW OWOJOTMYECKHX 3HAaHWH, KOTOpas BKJIIOYAET: OCHOBOIOJAraroliie
OMOJIOrNYeCKHe TEPMUHBI U TIOHATHA (KWU3Hb, KJIETKa, TKaHb, OPTaH, OpraHu3M, BUJ, MOIMYISILMS, SKOCHCTEMa,
OuorieHo3, Ouocdepa; MeTadOMM3M, TOMEOCTa3, KICTOYHbIH MMMYHHMTET, OMOCHHTE3 OejiKa, OWOIOIMMEpHI,
JIMCKPETHOCTh, CAMOPETYJISALMS, CAMOBOCIIPOM3BEIEHUE, HACTIEACTBEHHOCTh, U3MEHUMBOCTD, SHEPT03aBUCUMOCTb,
POCT U pa3BUTHE);

Oouonornueckue Teopuu: kierouHas teopus T. Illpamna, M. Illneiinena, P. BupxoBa; kjioHanbHO-
cenektuBHoro ummyHutera II. Opaux, W.JM. MedynukoBa, XpoMOCOMHas T€OpHUs HacieicTBeHHOcTH T.
Moprana, 3akoH 3apojsiuieBoro cxojcrtsa K. bapa, sBomtoninonnasa teopust Y. [lapBruHa, cUHTETHUECKas
Teopusl BOJIONUH, Teopus aHTpornoreHeza Y. Jlapeuna; Teopus O6moreorienoza B.H. CykauéBa; ydeHue
H.W. BaBmiioBa o IeHTpax MHOrooOpaswsi W TMPOUCXOXKICHHUS KyJIbTYPHBIX pacTeHui, ydenue A.H.
CesepiioBa 0 MyTSX M HAIPaBJICHUX 3BojroIMH, yueHue B.W. Bepranackoro — o buochepe);

3aKOHBI (eMHOOOpa3usi MOTOMKOB TIEPBOIO TMOKOJIGHWSI, PACIICIICHUs] MPU3HAKOB, HE3aBUCHMOTO
Hacjeq0BaHMs Mpu3HakoB I'. MeHzens; ClenIeHHOro HaclIeA0BaHus IPU3HAKOB U HAPYIIEHUS CIETIIICHNUS
resoB T. MopraHa; TOMOJOTMYECKUX psIOB B HacieAcTBeHHONM wu3MeHunBocth H.M. Basunoga;
regerndeckoro pasHoBecwst Jk. Xapmum w B. BaiinGepra; 3apogsimeBoro cxomctBa K. bapa;
ouorenermaeckuii 3akoH J. I'ekkenst, . Mrosiepa);

MIPUHIIMIIEI (AUCTOTHI TaMeT, KOMILIEMEHTAPHOCTH);

npasmia (MuaumyMma HO. JInGmxa, sKoIorndeckoi MupaMuIbsl 9UCe, OMOMAcChl M SHEPTHH);

runoTe3bl (koarepBatHoii A.W. Omapuna, nepsuynoro OymsoHa JIxk. Xonpeitna, mukpochep C. dDokca,
pubozuma T. Yek)

YMeHne pematb MOMCKOBBIE OMOMOTHYECKHE 3a7au; BBIABISATH MPHYNHHO-CIECTBEHHBIE CBA3H MEXIY
HCCIeyeMbIMA OMOIOTHYecKUMH OOBEKTaMH, MPOIECCAMU W SBJICHHUSMH; JelaTh BBHIBOABI M MPOTHO3BI Ha
OCHOBAHUH TIOJYYEHHBIX PE3YJIBTATOB;

COCTaBIISITh TEHOTUITMYECKWE CXEMBl CKPEUIMBAaHUS /UIA pa3HBIX THIIOB HACIIENOBAaHUS NPU3HAKOB ¥
OpraHNW3MOB, COCTABJIATh CXEMBI IIEPEHOCA BEIIECTB ¥ SHEPTHH B YKOCHCTEMAaX (IeMH MUTAHWUS, TINIIEBBIE CETH)

YMeHne yCTaHaBIMBATh B3aMMOCBS3H MEXKIY CTpPOCHHEM M (DYHKIUSMH: OPTaHOHJOB, KIETOK Pa3HBIX
TKaHeH, OpraHaMy ¥ CHCTEMaMH OPTaHOB y PacTEHHi, KMBOTHBIX W YEIOBEKa;, MEOXKIy dTanamyd oOMeHa
BEIIIECTB; ATAaMH KJIETOYHOTO IMKIIA W JKU3HEHHBIX IMKJIOB OPraHU3MOB; STallaMH 3MOPHOHAILHOTO
Pa3BUTHS; TCHOTUIIOM M ()eHOTHIIOM, (DEHOTHIIOM U (pakTOpaMH cpelbl OOMTAHUS; MPOIIECCAMH 3BOJIOINHT;
JBIDKYIIMMY CHIIAMH aHTPOIIOTeHe3a; KOMIIOHECHTAMU Pa3IMYHbBIX 3KOCHCTEM W MPUCTIOCOOICHUSMY K HUM
OpraHu3MOB

YMeHue BBIICNATh CYIIECCTBEHHbBIC MPH3HAKH

CTPOCHHS BHPYCOB, KJIETOK MPOKAPHOT W DYKAPUOT; OMHOKICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB,
BHJIOB, OMOTEOIIEHO30B, DKOCHUCTEM W OHWOC(ephl; CTPOCHHS OPraHOB M CHUCTEM OPIraHOB PACTEHHIA,
JKUBOTHBIX, 4YEJOBEKAa; MPOIECCOB JKU3HENCATEIBHOCTH, MPOTEKAIONINX B OpPraHU3Max pPacTCHHIA,
JKUBOTHBIX ¥ 4YeNlOBeKa; OMOJIOTMYECKHUX IIPOIECCOB: OOMeHa BemecTB (MeTabonmu3M), HHPOpPMALUU H
MPEBPAIICHUST JHEPTHH, OPOXKEHHUS, aBTOTPOGHOrO M reTepoTpOGHOro TUIMOB MHUTAaHUs, (OTOCHHTE3a U
XEMOCHHTE3a, MHTO03a, Meiio3a, rameroreHesa, 5MOpHOreHe3a, MMOCTIMOPHOHANIBHOIO —pa3BUTHA,
pPasMHOKEHHS, HWHIWBUIYaTbHOTO pPAa3BUTHUS OpraHu3Ma (OHTOreHe3a), B3aWMOJICUCTBHSI T'CHOB,
rerepo3rca; IEUCTBUH HCKYCCTBEHHOI'O OTOOpa, CTaOMIM3HMPYIOUIETrO, IBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOI'0 0TOOpAa; aJUIONAaTPUYECKOr0 U CHMIIATPUYECKOrO BHIOOOPA30BAHUS; BIUSHUS JIBUKYIIHX
CHJI DBOJIONUM Ha TeHO(QOH]| TOMYJISIHH, IPHUCIOCOOISHHOCTH OpPraHW3MOB K Cpele OOUTaHWS,
Yyepe0OBaHUs HAPaBJICHUH 3BOJIIOIMH; KPYTOBOPOTA BEIIECTB U IMOTOKA YHEPTUU B IKOCHUCTEMAX

C(i)OpMHpOBaHHOCTL YMCHUA BBIACIHATH CYHICCTBCHHBIC TIPHU3HAKHM BHPYCOB, KIICTOK IPOKAPHUOT H
OYKapuoT, OAHOKJICTOYHBIX W MHOI'OKJICTOYHBIX OpPraHU3MOB, BHJ/IOB, 6I/IOI‘COI_IGHO3OB U JKOCHUCTEM,




OCOOCHHOCTH TIpOIECCOB OOMEHa BEIIECTB W NpEBpaIleHUs DSHEPTUM B KIETKe, (OTOCHHTE3A,
TJTACTHYECKOT0 M DHEPTeTHUECKOro oOMeHa, XeMOCHHTEe3a, MUT03a, Mel03a, OMJIOAOTBOPEHHUS, Pa3BUTUS U
pasMHOKEHMsI, WHIWBHUIYaJLHOTO PAa3BHTUSI OpraHu3ma (OHTOreHesa), OOpbOBbl 3a CyILECTBOBAaHME,
€CTECTBEHHOI'0 0TOOpa, BII000pa30BaHMsl, IPUCIOCOOICHHOCTH OPTaHU3MOB K Cpeie OOMTaHMS, BIHMSHUS
KOMIIOHEHTOB 3KOCHCTEM, aHTPONOI€HHBIX M3MEHEHHMH B IKOCHUCTEMaX CBOEH MECTHOCTH, KpyroBOpOTa

BEIIICCTB U MPEBpaIlCHUS SHEPTUU B ouocdepe

VYMeHHE HCI0Ib30BaTh COOTBETCTBYIOIIUC apTryMCHTHI, 6I/IOHOFI/I‘IGCKYIO TEPMUHOJIOTUIO U CUMBOJIUKY JJIA
AO0Ka3aTeiIbCTBA POACTBA OPraHM3MOB PA3HBIX CHUCTCMATHYCCKUX TPYIIII; B3aMMOCBA3M OpPraHU3MOB U
CpcabIl 06I/IT3HI/ISI; CANHCTBA YCIOBCYCCKUX pac; HCO6XOZII/IMOCTI/I 310pOBOI'0 o6pa3a JKU3HU, COXpPAaHCHUA
pa3H006pa3H;1 BHJI0OB U 3KOCUCTEM KaK YCJIOBUA COCYIICCTBOBAHMA IIPHUPOIbI U YCIIOBEYCCTBA

YMeHne KpUTHYECKH OICHHWBAaTh HMH(OpMAIMIO OHOJIOTHYECKOTO COJCpKAHUS; HWHTEPIPETHPOBAThH
STHYECKUE AaCMEKThl COBPEMEHHBIX UCCICAOBAHWH B OWOJOTMH, MEOUIIMHE, OWOTEXHOJIOTHH;

paccMaTpuBaTh TI00aIbHBIE KOJIOTHYECKHE POOJIEMBI COBPEMEHHOCTH, (POPMHPOBATH MO OTHOIICHHIO K

HUM COOCTBEHHYIO MO3UIUIO

IEPEYEHb 3JIEMEHTOB COAEPXXAHMUS, IPOBEPAEMBIX HA EI'D 110 BUOJIOI' M

Kon

IIpoBepsieMblii 3J1eMEHT CO/IeP:KAHUS

buonorms kak HayKa. JKuBbIe CHCTEMEBI U UX HU3y4YCHUE

11

CoBpemeHHast Ouonorus — KOMIUIGKCHAs Hayka. bHomormueckue HaykKM M H3ydaeMble HMH IPOOJIEMBI.
(DyHnaMeHTaIbHbIe, IPUKIAAHbIE U IONCKOBBIC HAyYHbIE UCCIIEAOBaHMS B OMOJIOTHH.

BHaueHue Ouosnornu B (OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-Hay4yHOH KapTuHbl wmupa. lIpodeccun,
CBs3aHHBIE C Ouonorueil. 3HaueHWe OMOJIOTMM B NMPAKTUYECKOW IESITENbHOCTH YENOBEKa: MEOHUIMHE, CENbCKOM

XOBSIﬁCTBe, IIPOMBIIIIJICHHOCTH, OXPAHEC MMPUPOIABI

1.2

’KuBbie cucTeMBI Kak npeaMeT U3y4CHUA ouonoruu. CBOMCTBA KUBBIX CHCTEM: CAUHCTBO XMMHUYCCKOI'O COCTaBa,
AUCKPCTHOCTh M LCIOCTHOCTb, CJIIOXKHOCTb U YHNOPAAOUYCHHOCTH CTPYKTYPBI, OTKPBITOCTb, CaMOOpPraHu3alusd,
CaMOBOCITPOU3BEACHUC, PA3APAKUMOCTb, UBMCHYNBOCTL, POCT U Pa3BUTHUC.

Yp OBHU OpraHuv3anvu  KHUBBIX  CUCTEM! MOJI eKy.]'ISIpHBIﬁ, KJICT 0"IHI>IIZ, TKaHCBLIﬁ, OpFaHI/I3M€HHBII>’I,

MIOIMYJIAIIMOHHO-BUIOBOM, DKOCHCTEMHBIN (OHMoreomeHoTnyeckuii), ounocdepusrii. [Ipomeccsl, mpoucxonsmme B

JKHBBIX cucTeMax. OCHOBHBIC IMPU3HAKHU KHUBOI'0. Kuzup Kak (l)opMa CyHICCTBOBAHUA MAaTCPUHN




1.3

MCTO}_'[I:I OHOJIOrHYECKOM HayKH. Ha6J'IIO):[eHI/Ie, HU3MCPCHHUC, OSKCIOCPUMCHT, CUCTCMATHU3allMdA, MCTaaHAIN3.
IlonsaTue o 3aBUCUMOM M HE3aBHCHUMOI HepeMeHHOﬁ. HﬂaHI/IpOBaHI/IC OKCIICpUMCHTA. IlocTanoBka u IIPOBCPKa
THUIIOTEC3. HYJ'ICBaﬂ runore3a. Ilonsarue BI)I60pKI/I u eé JOCTOBCPHOCTD. Pa36poc B OHOJIOrMYECKUX JaHHBIX.
OHGHKa JAOCTOBEPHOCTU NMOJIYUYCHHBIX PC3YyJILTATOB. HpI/I‘II/IHI)I HUCKAXCHUA PC3YJIbTATOB SKCIICPUMCHTA. IlonsTue
CTaTUCTUYCCKOI'O TECTa

Kierka xak Ouosiornueckas cucreMa

2.1

Kietka — cTpykTypHO-(DYHKIIMOHABHAS SIUHUIIA KUBOro. Mcropus oTkpbiTHs Kietku. Paborer P. I'yka, A.
Jlesenryka. Knerounast teopust (T. [Bann, M. Illneiinen, P. BupxoB). OcHOBHEBIE MONOXKEHHsI COBPEMEHHOM
KJIETOYHOM TEOPUH.

Mertoapl MOJEKYJISPHOH M KJICTOYHOH OWOJIOTMU: MHKPOCKOIUsSA, XpoMmaTtorpadus, 3jeKTpodope3, METona
MEUEeHBIX aTOMOB, Au(ddepeHnnaIbHoe HeHTpuyrupoBaHue, KyJIbTHBUPOBAHHUE KIETOK

2.2

XHWMUYECKUM COCTAB KJIETKH. Makpo-, MUKpO- U YJIbTPaMHUKpPO3JEMEHTbI. Bona U €€ poib Kak pacTBOPUTEINS,
peareHTa, y4JacTHE B CTPYKTYPHUPOBAHHH KIIETKH, TEIUIOPETYJSIIUU. MuHEpaabHBIE BEIIECTBA KIIETKU, WX
Ouosiornyeckas pojib. Pojib KaTHOHOB M aHHOHOB B KJICTKE.

Buonornueckue mnoiaumepsl. benku. AMUHOKHCIOTHBIA cocTaB OeiakoB. CTPYKTyphl OEIKOBOH MOJICKYJIBI.
[lepBuunas cTpykTypa Oe€ika, TIENTHAHAs CBs3b. BTOpuuHas, TpeTHYHAs, 4YETBEPTUYHAS CTPYKTYPBHI
Henatypanus. CoiictBa 6enkoB. Kiaccudukanust 6eixoB. bruonorndeckue GyHKInu OENKOB.

YrneBoasl. MoHOCaxXapuIsl, JUCaXapuIbl, OJIMTOCAXAPHABI U Morcaxapuabl. OOmui miaH CTPOeHUs U (GU3UKO-
XUMUYECKIE CBOMCTBA YTIIEBOAOB. bruonorndeckne G yHKINH YTIIEBOIOB.

Jlunuael. [uapodunbHo-ruapodoOHbIe cBoiicTBa. Knaccudukanus aunumoB. Tpuriaumepuasl, Gocoinummisl,
BOCKH, CTepouibl. bruonornueckue ¢pyHkuu munuaoB. OO0Iye CBOWCTBA OHOJIOrHUeCKUX MeMOpaH — TeKy4eCTb,
CHOCOOHOCTh K CaM03aMbIKaHHUI0, MTOTYIIPOHUIIAEMOCTb.

Hyxnewmnoseie kucnorel. JIHK wu PHK. Crpoenme wHykinenHOBBIX KucioT. Hykmeorunmel. [lpunmmm
komiuieMeHTapHoctd. [lpaBuno Yapradda. Crpykrypa JHK — nBoiiHas crnmpanb. MecTOHaXOoIECHHE U
ouonornyeckue ¢pyakinuu JJHK. Bunsr PHK. @yaxmun PHK B kinerke.

Crpoenne mosekyinsl AT®D. Maxkposprudeckue cBszum B Moiekyne AT®. buonormueckme dynkmun ATO.
BoccranoBnennasie nepeHocunky, ux Gpyakmum B kinerke. CekBenupopanue JJHK.

CrtpykrypHass Owonorusa: OHMOXMMHYECKHE W OMO(W3MUYECKHE WCCIIEeOBAHMS COCTaBa W MPOCTPAHCTBEHHOM
CTPYKTYPBI OHOMOJIEKYIT

2.3

Tumsl KIETOK: 3yKapuOTHUYECKasl U npokaproTuyeckas. CTpyKTypHO-()yHKIIMOHAIbHBIE 00pa30BaHUs KIETKH.
CrpoeHre TpoKapuoTHUeCKoH KieTku. Kirerounas creHka OakTtepuii m apxell. OCOOCHHOCTH CTPOCHHS
rerepoTpodHON 1 aBTOTPO(MHON MTPOKAPUOTHIESCKIX KIIETOK. MEeCTO M POiIh IPOKAPHOT B OMOIICHO3aX.

Crtpoenne u (yHKIMOHHPOBAHHE DJYKApHOTHUEeCKOM KieTkd. llmasmarndeckas memOpaHa (TurasmaieMma).
CrtpykTypa miia3MaTH4ecKoil MeMOpaHbl. TpaHCIIOPT BEMIECTB 4Yepe3 IUIa3MaTHYeCKyl0 MeMOpaHy: IMacCHBHBIHN
(muddyzus, obmeruénnas audQy3us), aKTUBHBIA (HMEPBUYHBIA W BTOPHYHBIA aKTHBHBIA TPaHCIIOPT).
[Tomynponutiaemocts MemOpaHbl. PaboTa HaTpuii-KaqueBOro Hacoca. OHIOIMUTO3: IHHOIHTO3, (HaromuTo3.
Ox3onnto3. Kierounas crerka. CTpykTypa u YYHKIINHM KIETOYHON CTEHKH PacTeHUH, rpr0oB.

Hurormazma. Uurtozoms. Llurockemer. JBmkenue unwmrorasMbel. OpraHomnsl kierkn. OmgHOMeMOpaHHEIE
OpraHou/bl KJIeTKH: 3H1o01ua3Maruaeckas cets (A1IC), anmapart ["onbpku, TM30COMBI, UX CTPOEHHE U (PYHKIUU.
B3anMocBs3p OmHOMEMOpaHHBIX OpraHouzoB KieTku. CTpoeHHe TIpaHyIApHOro perukyinayma. CHHTE3
pactBopuMbIX OenkoB. CHHTE3 KIETOUHBIX MeMOpaH. [nmamkuii (arpaHynsipHbIi) SHIOIUIa3MATHYECKUN
perukynyM. CekperopHas ¢yHKius anmnapata ['onpmku. Tparcnopt BemecTs B kiieTke. Bakyonn pacTuTenbHbBIX
kierok. Kierounslii cok. Typrop.

[loiyaBTOHOMHBIE OpraHOHU B! KIETKH: MUTOXOHAPHH, TIACTUIBL.

Crpoenne ¥ (QYHKOMM MUTOXOHAPUH M miacTuA. llepBuuHble, BTOPUYHBIE U  CIIOXKHBIE TJIACTHIIBI
(hOTOCHHTE3NPYIOIIUX SYKAPHOT. XJIOPOIIACTHI, XPOMOILIACTBI, JICHKOIUIACTHI BHICIINX PACTEHHUH.
HememOpanusie opranouasl kietkn CTpoeHue W (YHKIMH HEMEMOpPaHHBIX OpPraHOMIOB KIETKH. PHOOCOMBI
MuxkpodunamenTsl. Mplmeunsie kKieTkd. Mukpotpy6ouku. Kierounsnii nentp. CTpoeHue U JBHKEHHE KI'YTHKOB
U pecHUuYeK. MUKpOTpYOOUKH LUTOIIIa3MbL. LleHTprodb.




Anpo. Obornouka siapa, XpOMaTHH, KapHOIIa3Mma, SAPBIIKH, UX CTpPOCHHE M (QYHKIUU. SIOepHBIA OenKOBBIN
MaTpukc. [IpocTpaHcTBEHHOE paCIONOKEHHE XPOMOCOM B MHTep(ha3HOM siipe. benku XxpoMaTHHA — THCTOHBI.
Knerounsie BkmtoueHus. CpaBHUTENbHAs XapaKTePUCTUKA KIETOK OYKapHOT (pacTUTENbHOH, >KHBOTHOM,
rpuOHON)

2.4

AcCCUMUIALINS W TUCCUMHIJISIMS — JBE CTOPOHBI Mera0oim3ma. Tumbl OOMEHa BEIECTB: aBTOTPOQHBIA U
rerepoTpodHBI. YdacThe KuCIopoJa B OOMEHHBIX Mpoleccax. JHepreTHueckoe 00ecTedeHUEe KIIETKU:
npespamenue AT® B oOMeHHBIX Mporeccax. DepMeHTaTUBHBIN XapaKTep peakiuil KIETOYHOro MeTaboin3Ma.
depMeHTBI, MX CTPOGHHME, CBOMCTBA M MexaHu3M JeicTBUS. KodepmenTsl. Otimuns (EepMEHTOB OT
HEOPraHWYECKUX KaTaju3aTopoB. benku-akTUBaTOpel U OCNKH-WHTUOMTOPBHL. 3aBUCHMOCTH CKOPOCTH
(hepMEHTAaTHBHBIX PEaKIMi OT Pa3IUYHBIX (HaKTOPOB.

[lepBuuHBIid CHHTE3 OpraHMYecKWX BemecTB B kierke. DorocunHTted. Poms xioporacToB B Tmpolecce
¢dorocunTesza. CeroBas u TeMHOBask ¢a3bl. [IpogyKTHBHOCTE (hoTocHHTE3a. BiusiHue pa3nuyHbX GakTopoB Ha
CKOpocTh (hoTocuHTe3a. 3HaYeHUE (HOTOCHHTE3A.

XemocuHTe3. Pa3HooOpas3ne OpraHM3MOB-XEMOCHHTETHKOB: HUTPU(QHUIMPYIOIINE OAaKTEpUH, KeNe300aKTepPHH,
cepobaKkTepHun, BOAOPOIHBIC OakTepun. 3HaYCHUE XEMOCHHTE3A.

AnaspoOHble opraHu3Mbl. Buapl OpoxeHus. [IpogykThl OpoXeHHST W WX HCIOJB30BAHHE YETOBEKOM.
AHa3poOHbIe MEKPOOPTaHNU3MbI KaK 00bEKThl OMOTEXHOJIOTHH U BO3OYAUTENN OONe3HEN.

AdpoOHBIE OpraHu3MbL.  JTambl JHepreTudeckoro oomeHa. [loaroroBuTenbHbIH dTam.  [nmkonms —
0ECKUCIIOPOHOE PACLIEIIEHUE TJIIOKO3BI.

Bronoruueckoe okHcIeHHWE, WM KIETOYHOE JbIXxaHWe. Pollb MHTOXOHJIpHH B Mpoleccax OUOIOrHYecKoro
okucnenus. [lukmmueckne peakiuu. OkuciurtenbHOoe (QocopuimpoBanue. [IpeumyinecTBa a’spoOHOro myTH
oOMeHa BelIeCTB nepes aHadpoOHbIM. D(h(HEKTUBHOCTh SHEPTETHUECKOr0 00OMEHa

2.5

Peakuun matpuuHoro cuHTe3a. [IpHHIIMT KOMIUIEMEHTapHOCTH B PEAKIUAX MATPUYHOTO CHHTE3a. Peanm3anms
HaCJIEeACTBCHHOM MHpopMainuu. ['eHeTHUeCKui Ko, ero cBoicTBa. TpaHCKpuILus — MaTpuuHbii cunate3 PHK.
[IpuHIMITEI TPaHCKPUMIMH: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJUIEIbHOCTh, ACHMMETPUYHOCTD. TpaHcsmus u eé
oramel. Ydactue TpancnmopTHeIx PHK B OmocmuTese Oenmka. YcioBus OmocmHTe3a Oenka. Kommpomanme
aAMHUHOKHUCIIOT. Poitk pubocoM B OmocuHTE3¢e Oerka.

Opranu3zaius reHoMa y MPOKapuoT U dYKapHOT. Perymisius akTHBHOCTH T€HOB y TIPOKapHoT. I umoresa omnepoHa
(®. XKaxko0, K. Mano). Perynsmus oOMeHHBIX TpolieccoB B KiieTke. KileTodnslii romeocTas.

Bupycer — Hexnerounsie (GOpMBI KU3HUA M OONMUTaTHBIE TapasuThl. CTpoeHHe MPOCTBHIX M CIOXKHBIX BHPYCOB,
peTpoBHpyCcOB, OakTeprodaros.

Bupycusie 3a0oneBanusi denoBeka, KUBOTHBIX, pacteHuii. CIIN, COVID-19, counansHble U MEOUIIMHCKHE
MIPOOITEMBI

2.6

Kierounsrit muki, ero mepuosst u perymsanus. Matepdaza u muto3. OcoOOSHHOCTH MPOIECCOB, MPOTEKAIINX B
natepdaze. [logroroBka xmetkn k nemeHuto. llpecuHTernyeckwii (MOCTMHUTOTHYECKWN), CHHTETHUECKHH H
MTOCTCUHTETUYECKHH (TPEMUTOTHIECKHH ) TIepHOIBI HHTEP(hA3HI.

Martpuunbii  cunte3 [JHK — permmkanusa. [lpunnuner  permkanuum  JIHK:  koMIuieMeHTapHOCTb,
MOJIYKOHCEPBAaTUBHBIN CHUHTE3, aHTUNapajuieabHocTb. Mexanusm pemukanuu JJHK. Xpomocombl. CtpoeHue
xpomocoM. TemoMepsl U TemoMepasa. XpOMOCOMHBIN Ha0Op KIIETKH — KapUOTHIL. JATIJIOWAHBINA U Tarion THBIH
Habope! XxpoMocoM. ['oMosornyHbie XpoMocoMbl. [10J10BbIE XPOMOCOMBI.

Henenne kierkn — muto3. CTaguy MHTO3a M MPOUCXOAALIME B HUX Iporecchl. Tumbl mMuto3a. Kapuokunes u
LUTOKMHE3. buonornveckoe 3HaueHHe MHUTO3a. Perysisiys MUTOTHYECKOro IMKIa KieTku. lIporpammupyemas
KJIeTOYHast THOeNb — aronTo3.

DyHKIIMOHAJIbHAS TEHOMHUKA

OpFaHI/ISM KakK OMOJIOrHYecKast CHCTEMA

3.1

OnHOKIIETOUHbIE, KOJIOHUATbHbIE, MHOTOKJIETOYHbIE OPTaHU3Mbl 1 MHOTOTKAHEBBIE OPTraHU3MBI.

®opMBl pa3MHOXKEHHS OpraHU3MOB: Oecrionoe (BKIIOYAas BEreTaTUBHOE) M TOJOBOe. Buapl Oecronoro
Pa3MHOXXEHUS: TIOYKOBAHUE, CIIOPYIISIUS, (parMeHTaIs, KIOHHPOBAHHUE.

[TonoBoe pasmuoxenue. IlonoBwie kierku, mnu ramersl. Meito3. Cragun wmeiiosa. [loBemeHue XpomMocoMm B




mero3ze. Kpoccunrorep. buomornueckuii cMbICI Meiio3a M IOJOBOrO Ipolecca. Melo3 U ero Mecto B
YKU3HEHHOM ITUKJIE OPTaHU3MOB.

[IpenzaponpieBoe pazBuThe. I 'amerorenes y ;kuBoTHBIX. [lomoBeie skene3bl. OOpazoBaHKe U pa3BUTHE MOJTOBBIX
kierok. CniepmaTtoreHes u ooreres. CTpoeHHe MOJIOBBIX KiIeTOK. OMIogoTBOpeHre U AIMOPUOHAIBHOE pa3BUTHE
KHUBOTHBIX. CIIOCOOBI OMJIOZOTBOPEHUS: HapyKHOE, BHyTpeHHee. [lapreHorenes.

WnpuBunyansHOe pa3BUTHE OpraHM3MoB (oHTorenes). Ctaauu sMOpHOreHe3a XMBOTHBIX (HA MPUMeEpE JISTYIIKH ).
Hpobnenue. Tunsl apodnenns. OcodeHHOCTH TpoOieHNsT MICKOMUTAIOINX. 3aPOABIILIEBIE JTUCTKU (TaCTPYJISLIU).
3aksajiKa OpraHoB M TKaHEeH M3 3apOABIIIEBBIX JUCTKOB. B3auMHOE BIMsHUE YacTell pa3BUBAIOIIErOCs 3apOAbIila
(oMOproOHaNIbHAsT WHAYKUMS). 3akiajka IUlaHa CTPOEHHMS JKMBOTHOIO KAk pPE3yJbTaT HEpapXHUYeCKuX
B3aMMOJICHCTBUI IeHOB. BiusiHMEe Ha 3MOPHUOHANBHOE Pa3BUTHE PA3TMYHBIX (DAKTOPOB OKPYIKAIOIICH CPEIIbl.

Poct u passutue xuBoTHBIX. [locTamOpuonaneHbIl mepuoa. Ilpsimoe u Hempsimoe passButHe. PasButhe c
MeraMoppo3oM y OECIO3BOHOYHBIX M ITO3BOHOYHBIX JKHBOTHBIX. bBHONOTHYECKOE 3HAa4YeHUE TMPSIMOTo |
HEMpPAMOro Pa3BUTHS, X PAaCIpOCTpaHEHHE B MpuUpoje. TUIbl pocTa KUBOTHBIX. DakTOpBl PEryssiuu pocra
KUBOTHBIX U denoBeka. CTauu MoCTIMOPHOHAIEHOIO Pa3BUTHS Y KUBOTHBIX U denoBeka. [leprnonpl oHTOreHesa
YeoBeKa.

PasmHoxxenue u pasputue pacteHuil. ['ameroputr u cropodur. Meiio3 B KU3HEHHOM IIMKIIE DPaCTEHUH.
OO0pa3oBanue criop B mpoiiecce Meiiosza. 'amerorenes y pacrenuii. OmiooTBOpEHUE U Pa3BUTHE PACTHTEIBHBIX
OpraHu3MoB. J|BOIHOE OIIOIOTBOPEHNE Y IIBETKOBBIX pacTeHui. OOpa3oBaHue U pa3BUTHE CEMEHH. MeXaHU3MBI

perynsiiny OHTOTEHE3a Y PACTEHUH U )KMBOTHBIX

3.2

I/ICTOpI/ISI CTAaHOBJICHUSA W Pa3BUTHA T'CHCTUKHW KaK HayKH. OCHOBHbIE T'€HETHYECKHE IIOHSITUS M CHUMBOJIBI.
I'omonmornussie XpOMOCOMBI, aJUICJIBHBIC T'CHBI, AJLTCPHATUBHBIC IIPU3HAKU, HOMHHaHTHBIﬁ n peHeCCHBHBIfI
IIpU3HAK, rOMO3UT0Ta, r€TCpO3UroTa, Yucrasd JNHUs, FI/I6pI/I)II)I, TCHOTHII, (1)GHOTI/IH. OcCHOBHEBIE METOAbI T€CHCTHUKM

FHOPHUI0IOTHYECKUM, IIUTOIOTHYSCKHMA, MOJIEKYJIIPHO-TCHETHYCCKHIA

3.3

MonorubpuaHoe ckperuBanue. [lepBolit 3akoH MeHaess1 — 3aKOH eAMHO00pa3usi THOPUIIOB IIEPBOTO MOKOJICHUS.
IIpaBuno nomuHupoBaHusA. BTopoil 3akoH MeHuenda — 3akoH paculeruieHuss npusHakoB. llutonorunueckue
OCHOBBI MOHOTHOPHTHOTO CKpenBaHus. [ MmoTe3a 9ucToTh TaMerT.

Ananmmsupyromee ckpemuBanue. [IpoMexxyTodHbBIN XapakTep HaciienoBaHHUs. PacrieruieHne MpU3HAKOB MPH
HEMOJIHOM JOMHHHPOBAHHH.

JurubpugHoe ckpemmBaHue. Tperuil 3akoH MeHae ss — 3aKOH HE3aBHCHMOIO HACIICAOBAHUSA IPHU3HAKOB.
LuTonormueckre OCHOBBI AUTUOPUAHOTO CKPEIIHBAHHUS.

CuerutenHoe HaciieZjoBaHre mpu3HakoB. Paborer T. Moprana. CrensieHHOE HacleloBaHHE T€HOB, HapyIIeHHe
CIIETITICHVSI MEeX Ty TeHaMH. XPOMOCOMHAs TeOpHs HaClIeACTBEHHOCTH.

l'enetmka moma. XpOMOCOMHBEI MEXaHHW3M OMNpEAeNeHus TMoia. AyTOCOMBI H IIOJIOBBIE XPOMOCOMBL.
l'omoramernblii M rereporaMeTHbI mon. I'eHeTwdeckass CTpyKTypa IOJOBBIX XpoMocoM. HacnenoBaHue
MIPU3HAKOB, CIEIUICHHBIX C MTOJIOM.

I'enorun kak nenoctHas cucreMa. [lneloTponust — MHOXKECTBEHHOE NEUCTBUE reHa. MHOXXECTBEHHBIN aJlIETIU3M.
BzaunmopelictBue HeasuienbHbIX reHoB. Kommiementapuocts. Onucras. [lonumepust

3.4

BzaumopeiictBue renoruna u cpensl npu GopMupoBaHuu (GeHoTrra. VI3MeHInBOCTh MpH3HAKOB. KadecTBeHHbIE U
KOJIMYECTBEHHbIE IIPU3HAKH. Brpl NI3MEHUYMBOCTH: HEHACIICICTBEHHASI M HACIICACTBEHHASL.

Momudukannonsas u3MeHunBocTb. Ponb cpensl B (opMUpoBaHMM MOAM(HKALMOHHOW H3MeHuMBocTH. Hopma
peakiuu npu3HaKa. BapuaronHblid psin u BapuanyoHHas kpusast (B. Moranncen). ColictBa MomuuKannoHHON
W3MEHYMBOCTH.

I'enoTnnueckas n3MeHUMBOCTb. CBOICTBA T€HOTUITHYECKOA N3MEHUNBOCTH. BBl TeHOTUIIYECKOH N3MEHUNBOCTH:
KOMOWHATHBHAsI, MyTaL[HOHHASsI.

KomOunatuBHas n3MeHunBOCTh. Meii03 M TONMOBOM Mpoliecc — OCHOBA KOMOWMHATHBHOM HM3MEHUYMBOCTH. Poib
KOMOMHATHBHON M3MEHYMBOCTU B CO3/IaHUH T'€HETHYECKOro pa3Hoo0pa3us B IIpeAesiax OHOro BUA.

MyTanmoHHas U3MEHUMBOCTh. Buibl MyTaluii: reHHbIE, XpPOMOCOMHBIE, TeHOMHBIE. CITIOHTaHHBIE U HHTYLTUPOBAHHbIE
MyTauuu. SnepHele W 1WTOIIasMatuueckue Myraiud. ComaTuyeckne M IOJOBbIE MyTaluu. [IprumHEI
BO3HUKHOBEHHSI MyTauuil. MyTareHsl U MX BJIMSHHE HAa OPraHW3Mbl. 3aKOHOMEPHOCTH MYTAI[IOHHOI'O IPOLIECCA.




3aKOH TOMOJIOTHYCCKUX p4a0B B HaCHeZ[CTBeHHOfI HU3MCHYHUBOCTH (HI/I BaBI/IJ'IOB). BHCSII[CpHaH U3MCHYNBOCTHh U
HaCJICACTBCHHOCTb

3.5

Kapuotun uenoBeka. MexnayHapojgHasi MporpamMma HCCIEAOBaHHUS Te€HOMa uenoBeka. Meroasl H3ydyeHus
TCHETUKM YEIOBEKA: T'CHEAJOrMYeCKUi, OJM3HEIOBBIA, IIMTOrCHETHYECKHM, IMOMYNISIIMOHHO-CTAaTUCTUYCCKUM,
MOJIeKyJsipHO-TeHeTruueckuii. COBpPEMEHHOE ONpeleieHUe TEeHOTHUIA: TOJIHOI€HOMHOE CEKBEHHPOBAHUE,
TCHOTUIIMPOBAaHKE, B TOM yuciie ¢ nomomipto [11[P-ananu3a. Hacnencreennsie 3a00eBanus yeliopeka. ['eHHbIC U
XPOMOCOMHBIE 0OJIE3HU YenoBeKa. boe3Hu ¢ HacIeICTBEHHOH MPepacoNoKeHHOCTbI0. 3HaYCHIE MEUITUHCKON
TCHETHUKH B TIPEOTBPAIICHUH U JICUCHUN TeHETUUECKUX 3a00sIeBaHmii yenoBeka. CTBOIOBBIC KICTKU

3.6

JomMecTukanus M CeleKIUs. 3apoKACHHWE CeleKuu u jJoMecTukarmu. Yuenune H.M. BaBunoBa o meHTpax
MPOUCXOKICHHUS U MHOr000pa3usi KyJIbTYPHBIX pacTeHui. Poib cenekiuy B CO3MaHMM COPTOB PACTEHHN M MOPOJ
XKUBOTHBIX. COpT, MOpofa, MTaMM. 3aKOH TOMOJIOTMYECKMX psJIOB B HAcleACTBEHHOW wu3MeHumBoctd H.U.
BasuiioBa, ero 3HaueHue 1S CENEKIIMOHHON PaOOThI.

Meroabl  CENEeKIMOHHOM paboThl. M CKycCTBeHHBIH OTOOp: MAacCOBbI M WHAMBHUIYadbHBIA. Tarlbl
KOMOMHAIIMOHHOW cenekiuu. VcrbiTanue mpou3BoauTeneil mo moroMctBy. OTOOp MO TEHOTHUIY € MOMOIIBIO
OlIEHKH (PEHOTHITa TOTOMCTBA U OTOOP IO I'eHOTUITY ¢ oMolibio ananmn3a JJTHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEIEKIIMOHHOW paboThl. PajiuanvoHHBI U XUMUYECKUH MyTareHe3 Kak
HCTOYHUK MYTaluil y KyJIbTYpHBIX ()OpM OpraHu3MoB. Vcrmonb30BaHre T€eHOMHOTO PEAaKTUPOBAHUS I METOJIOB
pexomOuHaHTHBIX JJHK 1st monmydeHust HCXOMHOT0 MaTepuaia Jijisl CENeKIHH.

[Tomydenne mnomuuionaoB. BHyTpuBHmoBas ruOpuam3arvisl. biM3KOpOICTBEHHOE CKpEIUBAHWE, WM WHOPHIMHT.
HepozcrBenHoe ckpelmBanve, Wik ayTOpuavHL. ['erepo3nc u ero NpuiuHbL Vcrnons30BaHue rerepo3nca B CEEKITNH.
Otnanénnas rudpuamsanys. [Ipeononenre OeCIUIONHs MEXBHIOBBIX MMOPHIOB. JIOCTHIKEHUS CEJICKIIMU PaCTeHHN U

JKNBOTHBIX

3.7

OOBbeKTh, WCHONb3yeMble B OHOTEXHOJOTWH, — KIETOYHBIE W TKAHEBBIE KYJIBTYPhl, MHUKPOOPTAHHU3MBI, HX
XapakTepucThka. TpaauiiioHHass OWOTEXHOJOTHS: XJieOOleueHHe, TIONydYeHHE KHCIOMOJIOYHBIX ITPOIYKTOB,
BUHOAEIHEe. MuKpoOHuomornueckuit cuute3. OO0BbEKThl MUKPOOHMOIOIHYECKHX TexHOmorui. [IponsBoacteo Oerka,
AMHHOKHCIIOT ¥ BHUTaMHUHOB. VICKyCCTBEHHOE OIUIOAOTBOpEHHE. PEKOHCTPYKIHMA SHIIEKIETOK W KIOHHPOBAHHE
KHUBOTHBIX. MeTO] TpaHCIIAaHTAINH SIAEP KIETOK.

XpomocomHas ¥ TeHHast HHKeHepus. VIcKyccTBEeHHBIN CHHTE3 TeHa M KOHCTpynpoBaHue pekoMOmHaHTHEIX JTHK.
JlocTmkeHusT M TEPCHEKTHBBI XPOMOCOMHOW ¥ TCHHOH WH)XCHEPUH. MeETUIMHCKHEe OHOTEXHOIOTHH.
Hcnonp3oBaHue CTBOIOBBIX KIIETOK

CucreMa 1 MHOTOOOpa3re OpraHumIecKOro MUpa

4.1

Bbuonornueckoe pasHooOpaszue oprann3MoB. CoBpeMeHHas CHCTEMa OpraHudeckoro Mwupa. llpuHnIunBI
KjaccupuKanuy opraHu3mMoB. OCHOBHBIE CUCTEMAaTUYECKHE IPYIIIBI OPTraHU3MOB.

Oco0eHHOCTH CTPOEHUS U KU3HEAEATEIbHOCTH OHOKJICTOUHBIX OpraHn3MOB. bakTepuu, apxeu, OIHOKIETOUHBIE
rpuObl, OHOKIETOYHBIE BOAOPOCIH, Ipyrue NpoTucThl. KonoHnansHble opranu3Mal. JIBUKEHNE OHOKJIETOUHBIX
OpraHu3MoB: aMEOOUIHOE, )KTYTHKOBOE, PECHUYHOE. 3alUTa Y OJHOKJIETOYHBIX OpraHu3MoB. Pa3mpaxumocts y
OJJHOKJIETOYHBIX OPTaHU3MOB. TaKCcUCHI

4.2

MHorokiaerounbsle pacTeHusl. B3auMocBsi3p yacTeil MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHHM, OpraHbl U CHUCTEMBI
OpraHOB MHOT'OKJIETOYHOro opraHu3ma. Opranu3M Kak enuHoe nenoe. TkaHu pacTeHuid. THUIbl pacTUTENbHBIX
TKaHell: oOpa3oBaTelbHAas, IOKPOBHAs, NPOBOJMAINAS, OCHOBHAas, MexaHuWdeckas. OCOOEHHOCTH CTpPOCHHS,
(hyHKIMI 1 pacIioNOXKeH s TKaHEeH B OpTaHax pacTeHUH

4.3

BereratuBHble U reHepaTHBHbIE OpraHbl pacTeHMid. DYHKIMM OpraHoB M cHUCTeM opraHoB. Kapkac pacTeHHid.
JIBI>KeHHE MHOTOKJIETOYHBIX PAaCTeHHI: TpONW3Mbl M HacTuH. llormomieHrne BOJBI, YIJIEKUCIOrO Traza H
MUHEpaJbHBIX BEIIECTB pacTeHUsiMU. Jlpixanue pacteHuil. uddy3us ra3oB uvepe3 MOBEPXHOCTb KIETKH.
TpaHcnopTHBIE CUCTEMBI pacTeHUil. Beiaenenne y pacteHuil. 3amura y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CperncTBa NaCCUBHOM M XMMHYECKOH 3alUTHl. OUTOHINIBL.

PasppaxxuMocTe M perynanus y OpraHu3MoB. Pa3fpakMMOCTh M PEryssus Yy MHOTOKJIETOYHBIX PACTEHHU.
PocrtoBeie BemecTBa 1 MX 3HaUEHUE




4.5

MHOroKIeTO4YHbIC KUBOTHBIC. B3auMOCBs3b YacTeli MHOT'OKJICTOYHOI'O OopraHnusma. TKaHI/I, OprafHbl U CUCTCMbI
OpPraHoB MHOT'OKJICTOYHOI'O OpraHu3ma. OpI‘aHI/ISM KakK €IUHOC 11CJI0€. TI'omeocras. TkaHU )XKUBOTHBIX M YEJIOBEKA.
Tunel )XUBOTHBIX TKAHECH: ONUTCINAJIbHAsA, COCAMHUTCIIbHAA, MbIIIICYHAA, HCPBHAs. OcobennocTu CTpOCHMNA,
(byHKLII/II\/'I 1 pacCIlOJIOKCHU A TKaHEH B OpraHax XMBOTHBIX 1 YCJIOBCKA

4.6

Opranbl U CHCTEMBI OpPTaHOB >KMBOTHBIX. DYHKIIMU OpPraHoOB U cucTeM opraHoB. Omopa Telna OpraHU3MOB.
Ckenersl OTHOKIETOYHBIX U MHOTOKJIETOYHBIX KUBOTHBIX. HapyKHbINM U BHyTpeHHUl ckeneT. CTpOeHUE U TUIIBI
COETMHEHUSI KOCTEH.

JIBr>keHHME MHOT'OKJIETOUHBIX KUBOTHBIX. IIMTaHuMe >KMBOTHBIX. IIMTaHMEe MO3BOHOYHBIX KHMBOTHBIX. JlpIXaHUe
*UBOTHBIX. KoxkHoe nbixanue. YKabepHoe U IErouHOE IbIXaHKE.

JlpixaHue MO3BOHOYHBIX KHUBOTHBIX. DBOIIOIMOHHOE YCIOKHEHHE CTPOCHHS JETKUX TMO3BOHOYHBIX >KUBOTHBIX.
[pixaTenbHas cucTeMa uenoBeka. MexXaHM3M BEHTWISIUMM JETKUX y TNTHLl M MIIEKONMUTAOWUX. TpaHCcropT
BEIIECTB Y OPraHU3MOB. TpaHCIOPT BEIIECTB Y KUBOTHBIX. KpoBeHocHas cucrema u e€ opransl. KpoBenocHas
CHUCTeMa II03BOHOYHBIX JKHMBOTHBIX. Kpyru KpoBooOpailleHHsi. OBOJIOLNMOHHBIE YCIOKHEHUS CTPOCHHS
KPOBEHOCHOW CHCTEMBl IO3BOHOUYHBIX >KHUBOTHBIX. BbIJeleHue y OpraHu3MOB. BwimeneHue y >KHBOTHBIX.
Cokpatutenbaple Bakyonu. Opradsl BbeneHUs. CBsi3b IMOJNOCTH Tela C KPOBEHOCHOW W BBIICIHUTEILHOM
cucTeMaMu. Beinenenne y MO3BOHOYHBIX JKUBOTHBIX. 3alUTa Y MHOTOKJIETOYHBIX XHUBOTHBIX. [IOKpOBBI U HX
MIPOU3BOJIHEIE.

PaznpaxuMocTh W peryismus y OpPraHu3MOB. Pa3apa’knMOCTh y OMHOKJIETOYHBIX OPTaHW3MOB. TaKCHCHI.
PaznpakxuMocTh U peryJsimus y MHOTOKJIETOUYHBIX pacTeHHu. POCTOBBIE BelecTBa U UX 3HAUCHUE.

HepBHast cuctema u pediiekTopHas PErysiiiis Y MHOTOKJIETOUHBIX KMBOTHBIX. HepBHas cucrema u e€ oTnebl.
OBOJIOIMOHHOE YCIIOKHEHUE CTPOCHHSI HEPBHOM CUCTEMBI Y )KHBOTHBIX.

Pazpaborka anroputmMoB u TporpamMMm Ui 3QQeKTHBHOH (QYHKIMOHANBHONH aHHOTAIIMM T'€HOMOB,

TPaHCKPHUIITOMOB, IPOTEOMOB, METAO0IIOMOB MUKPOOPTAHU3MOB, PACTEHUH, )KHBOTHBIX M YEIIOBEKA

OpraHu3M YelioBeKa U ero 3710pOBbE

5.1

Opranbl M CHCTEMBI OpraHoB 4enoBeka. OTIenbl TOJOBHOIO MO3Ta ITO3BOHOYHBIX J>KUBOTHBIX. Pedrnekc u
peduiektopHas myra. besycioBHble U yclioBHBIE peduieKchl. ['yMopanbHas perynsius U SHIOKPHHHAS CHCTEMa
J)KUBOTHBIX U uernoBeka. JKene3bl SHJIOKPUHHOW CUCTEMbI M UX TOpMOHBI. JleilicTBUe ropMoHOB. B3zamMocBsa3b
HEPBHON W DHIOKpWHHOW cucteM. [wmmoramamo-runodmusapHas cucrema. Pedmexc u pednextopras myra.
besycnoBHbIE U yCIIOBHBIE PEQIIEKCHI

5.2

3amuTa opraHm3mMa OT Oomne3Heil. MIMMyHHast cuctema denoBeka. KIleTOWHBIN W TyMOpanbHBI WMMYHHTET.
Bpoxnaéuubiif, mpnoOpeTéHHBIA crienuUIecKnii IMMYHHUTET. TeopHst KIOHAIBHO-CEIEKTUBHOTO MMMYHHUTETA
(IL.9pmux, ®.M.bepuer, C.ToneraBa). BocanurenpHble OTBETH OpraHU3MOB. POIlb BpOXIEHHOT0 MMMYHHTETA

B Pa3BUTHH CHCTEMHBIX 3a00JI€BaHHM

5.3

KposeHnocnas cucrema u e€ opransl. Cepaiie, KpOBEHOCHBIE COCYABI B KpoBb. Kpyru kpoBooOpamenus. Padora
cepana u e€ perysius

5.4

Hpixanne uenoBeka. Juddys3us ra3oB uyepe3 NOBEPXHOCTh KIETKH. JlpIXxaTelbHas CHCTEMa 4YeJIOBEKa.

JpIxatenpHast MOBepXHOCTh. Perymsinumst npixanus. [prxarensHbie 00hEMBI

5.5

HI/IH_IeBapI/ITeHLHaH CuCTéMa 4YCJIOBCKaA. OTI[GJ'ILI MUIICBAPUTCIIBHOI'O TpaKTa. HI/IH_[eBapI/ITeJ'IBHBIe KCIIC3EI.

BHyTpI/IHOJ'IOCTHOG 1 BHYTPUKJICTOYHOC IMUIICBAPCHUC

5.6

IlokpoBbl m ux mnpousBoaHble. Opranel BbaeneHus. lloukun. CtpoeHne M (QYHKIMOHHpOBaHHE HedpoHa.
dunbrpanus, cekpeuus U 00paTHOE BCachIBAaHME KaK MEXAaHU3MBbI paboThl opraHoB BbLaeneHus. OOpa3oBaHue

MOYH y 4YCJIIOBCKa

5.7

JIBmkeHne 4enmoBeka: MbleyHast cucreMa. CKelleTHbIe MBIIIE U X padora. CTpoeHHWE W THUITBI COSTUHEHUS
KOCTeH

Teopus sBomounu. Pazputue xxu3Hu Ha 3emie

6.1

OpomonnonHass Tteopus Y. JlapBuHa. Ilpennmocbulku BO3HMKHOBEHMs JAapBuUHM3Ma. JKHW3Hb W Hay4yHas
nesrenbHocTh Y. JlapBHHa.




JBwkymme cuibl dBoionuyd BuaoB 1o Y. JlapBuHy (BBICOKash MHTEHCHBHOCTh DPa3MHOXEHHWS OPraHH3MOB,
HACJIEICTBEHHAs! N3MEHYMBOCTh, OOph0a 3a CylIeCTBOBAHUE, ECTECTBEHHBIN M UCKYCCTBEHHBIH OTOOD).
Odopmrnenne cunrerndeckoir teopuu sBomouuu (CTO). HelitpanbHas Teopust sBoirounu. CoBpeMeHHas
9BOJIOIIMOHHAS OMONOrUsl. 3HaYeHUE HBOMIOLMOHHONW TEOPHH B (OPMUPOBAHUN €CTECTBEHHO-HAYYHOW KapTHHBI
MHupa

6.2

[onynauua xak sneMeHTapHas eauHuna 53BodONUH. COBpPEMEHHBIE METOJbl OIEHKHM TI'€HETUYECKOIO
pa3Hoo0pasus U CTPYKTYPHI MOMmyJisinuii. M3meHeHne reHooHja ONYISIUY KaK 3JIeMEHTapHOE IBONIIOIUOHHOE
sIBJICHUE. 3aKOH TeHeTH4ecKoro paBHoBecus [x. Xapmau, B. BaiinOepra.

OneMmeHTapHble (AaKTOpBl  (OBMIKYLIME CHJIBI) JBOMIONMH. MyTtanuoHHeld mporecc. KomOuHaTuBHAs
W3MEHYNBOCTh. JIpeiid) reHoB — ciydaliHble HEHAINpaBIICHHbIE W3MEHEHHUS YacTOT ajuiefied B MOMYJISIHUsX.
Oddext ocHoBatens. Murpamuu. M3onmsus nonynsauuii: reorpadudeckas (IpocTpaHCTBEHHAs ), OHOMOrHuecKast
(penponyKTHBHAS).

EcrectBennblii oTOOp — Hampaisitommi Qaxkrop sBomonuu. DopMbl €cTECTBEHHOro 0OTOOpa: IBWKYIIHA,
CTaOMITU3UPYIONIHNA, pa3phIBAIOIIUI (AU3pynTHBHEIH). [TomoBoit oT60p.

[IprcnocobneHHOCTh OPraHM3MOB Kak pe3yJIbTaT MHKPOIBOJIONHMH. BO3HHKHOBEHHE MPHCIOCOONCHHN Y
opranu3mMoB. Apomopdossl 1 uauoagantanuu. [Ipumepsl npucnocoOiennii y opranuzMoB. OTHOCHUTENBHOCTh
MPHUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepuu u crpykrypa. BumoobpazoBaHue Kak pe3yslbTaT MHKPOIBOMIONHA. M30Msmus — KIIoueBon
¢dakrop BugooOpasoBanus. Ilyrh u crmocoObl BHI000pa30oBaHus: aiuionaTpuyeckoe (reorpaduyeckoe),
CUMIAaTpUYecKoe (IKOJIOTHYECKOE), «MTHOBEHHOE» (MONHIUTONAu3anus, Tuopuau3anus). [lnurenbHOCTh
3BOJTIOLIMOHHBIX MTPOIECCOB.

MexaHn3Mbl (OPMHUPOBAHMS OHOIOTHYECKOT0 pa3HO00pa3usl.

Ponp  »BOMONMOHHOW OWONOTMM B pa3pabOTKe HAYYHBIX METOJOB COXPAaHEHHS OMOpa3zHOOOpa3usl.
MHuKpO3BOIIONMS M KOJBOJIOLHUS TMApa3sUTOB M HMX XO035€B. MexaHM3Mbl (OPMHUPOBAHMSA YCTOWYMBOCTH K
AHTUOMOTHKAM H CIIOCOOBI OOPHOBI ¢ HEl

6.3

MeTtozp! U3ydeHns: MakpodBoIonuy. [laseoHTonornueckne Meroas! n3ydeHus spoonuu. [lepexomabie popmbl
1 (UITOTeHeTHYECKHE PS/Ibl OPTaHU3MOB.

buoreorpaguueckre Meronsl m3ydeHus sBomonuu. CpaBHeHue (iaopsl W (ayHbl MaTEpPUKOB U OCTPOBOB.
buoreorpadudeckue odmacta 3eMin. BUABI-3HACMHUKN U PEITHKTHI.

DOMOpuonornueckne M CPaBHUTENBHO-MOP(OJIOTHYECKHE METOIBl H3y4YeHUs JBOJIONHMHU. | eHeTHdeckue
MEXaHU3MBI SBOJIOIMH OHTOTEHE3a W TOSBJICHHS ABOJIOIMOHHBIX HOBIIECTB. | OMOJIOTHMYHBIE M aHATIOTHYHbIC
opraHel. PyanMmeHTapHBIE OpraHel W aTaBH3MBL.  MOJEKYISIPHO-TEHETHYECKUE, OMOXMMHYECKHE U
MaTeMaTHYeCKUe METOMIBI M3y4YeHHUS 3BOMIONHU. ['omomormynbie reHbl. COBpEeMEHHBIE METOIBI MOCTPOCHHS
(bHUIOTeHETHYECKUX IePEBhEB.

XpOMOCOMHBIE MYTAIlH U YBOJIOLHS TEHOMOB.

OOmme 3aKOHOMEpPHOCTH (MpaBWia) dBomonuA. HeoOpaTHMOCTh JBOMIONMK. AJaNTHBHAS —paJdallvisl.
HepaBHOMEPHOCTH TEMITOB YBOIOINH

6.4

Hayusnble runore3sl NpoucX oK eHMS )KU3HN Ha 3emie. AGHoreHes u naHcrnepMusi. JJoHaydHble pencTaBIeHus o
3apOXKIEHUM XM3HM (KpeaunoHW3M). ['HIore3a MOCTOSHHOTO CaMO3apOXKIEHHS >KH3HH U €€ ONPOBEpKEHHE
orbitamu D. Penu, JI. Ciammantianw, JI. Ilactepa. [Ipoucxoxaenne :u3HU 1 aCTPOOHUOIOTHSI.

OcHOBHBIE JTallbl HEOPraHW4ecKoW HsBomounu. IlmanerapHas (reonorudeckas) 3SBOJIOLUSA. XUMHUYECKas
9BOIONMA. AOMOTEHHBI CHHTE3 OpraHWYecKHX BeulecTB U3 Heopranuyeckux. Ompit C. Musutepa u I'. HOpn.
O6paszoBanne nonumepoB U3 MoHoMmepoB. KoamnepBathas runoresa A.M. Omnapuna, rumore3a IMEpBUYHOTO
oynsona J[x. Xonaeitna, renernueckas runoresa . Mémnepa. Pudosumsr (T. Yek) u runoresa «mupa PHK» V.
I'unbepra. PopmupoBaHre MeMOpaH U BOSHUKHOBEHHE ITPOTOKIIETKH.

Uctopusa 3emmm n Meroas! €€ m3yueHus. lckomaemble OpraHM4YecKHe OCTATKH. ['€0XpOHOJIOTUS M €€ METOJBL
OtHocuTenbHast 1 aOCOIIOTHAS TEOXPOHOIOrHL. [ eoXpoHomornyeckas mKasia: 30HbL, 3Pbl, IEPUOABL, JTTOXH.
Havanpnele osTamel opraHudeckod 3Bomronuu. IlosBieHwe W SBOMIOLMSA TEPBBIX KIETOK. OBOJIIOIMS
Merabonu3ma. BozHukHOBeHME TepBbIX dKocucTeM. COBpeMEeHHbIE MUKPOOHbBIE OMOMIEHKH KaK aHaJlor MEPBBIX




Ha 3emite coobmiecTB. CTpomMaTonuThl. [IpokapHOTHI U 3yKapUOTHI.

[Ipoucxoxknenne sykapuor (cuMOHMOreHe3). OBONIOLMMOHHOE IPOMCXOXAEHHE BHUPYCcOB. IllpoucxoxkaeHue
MHOT'OKJIETOUHBIX OpPTraHu3MOB. BO3HUKHOBEHIE OCHOBHBIX I'PYII MHOTOKJIETOUHBIX OPTaHU3MOB.

OCHOBHBIE 3Tallbl BOJIIOIMY BBICHIUX pacTeHuil. OCHOBHBIC apoMopd03bl pacTeHui. Beixon pacteHuit Ha cymry.
[TosiBneHue cOpOBBIX pacTeHUM U 3aBoeBaHUe UMM cylid. CeMeHHbIEe pacTeHus. [IponcxoxaeHne BETKOBBIX
pacTeHui.

OCHOBHBIC STambl SBOJIIOLNUU KUBOTHOrO Mupa. OCHOBHBIE apoMop(]o3bl >KMBOTHBIX. BeHnckas dayHa.
KeMOpuiickuii B3phIB — IOSBJICHUE COBPEMEHHBIX THIIOB. [lepBble XOpaoOBbIC XHBOTHBIC. JKH3HH B BOJIE.
OBooNHs MO3BOHOUHBIX. [Iporcxoxaenue ampuouii 1 pentuiuit. [IpoucxokaeHre MIICKOIUTAOIINX W TITHII.
[punimn katroueBoro apomopdosza. OcBoeHHE 0€CIIO3BOHOUYHBIMH U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.
Pa3BuTHe xu3HM Ha 3emiie TIO 3paM U MEPHOAAM: apXxel, MPOTEpO30i, Maie030i, Me3030i, KaiiHo30i. OOIast
XapakTepUCTUKa KIMMaTa M TEOJIOTMYeCKHX mporeccoB. llosBieHne M paciBeT XapaKTEpHBIX OPTaHU3MOB.
VYriieo0pa3oBaHue: €ro yCIOBHS M BIUSHUE HA Ta30BbIA COCTaB aTMOC(EPHI.

MaccoBbie BEIMUPAHHS — DKOJIOTUYECKUE KPU3UCHI MPONLIOro. [IpudmHbI U CIEACTBHUS MaCCOBBIX BBIMHPAHUH.

CoBpeMeHHBIH IKOJIIOTHYECKHIA KPU3HC, er0 0COOEHHOCTH

6.5

Paznensr u 3amaun anTpomnonoruu. Meroasl aHTpornonorun. CTaHOBIEHUE MPEJACTABICHUN O MPOUCXOKICHIH
yenoBeka. COBpeMEHHbIE HayYHbIE TEOPHH.

CxoncTBOo dYenmoBeKka € JKMBOTHBIMH. CHCTEMaTHYecKoe TMOJOXKeHHe uenoBeka. CBUAETENhCTBA CXOACTBA
YCI0OBCKAa C XUBOTHBIMU: CpaBHI/ITe.HI)HO-MOp(bOHOFI/I‘-IGCKI/IC, 3M6p1/10n0r1/1qec1<1/1e, (1)I/I3I/IOHOFO-6I/IOXI/IMI/IT-ICCKI/IC,
IIOBCACHYCCKUC. OTanuns 4eaoBeKa OT KUBOTHBIX. HpHMOXO)K,ZIeHI/Ie " KOMIUICKC CBA3aHHBIX C HUM IIPHU3HAKOB.
Pa3BuTHE ronoBHOro Mo3ra U BTOPOH CUTHAJIbHOW CHCTEMBI.

Jewkymme cuibl ((hakTopbl) aHTPOIOreHe3a: OHoJoruveckue, coruanbable. COOTHOIIEHUE OMOJIOTUYECKUX U
COIMANTBHBIX ()aKTOPOB B aHTPOIIOTeHE3e.

OcCHOBHBIE CTaJIMM aHTPOIIOTEHe3a. ABCTPAJIONUTEKH — ABYHOTHE TPEAKH Joneil. YemoBek yMmenblii, IepBble
M3TOTOBJICHUS Opyauil Tpyna. YeroBek mpsIMOXOIAIININ U TIEPBBIA BRIXOI JItoel 3a mpenensl Adpuku. Uemosek
relaenbOeprckuii. — OOINMH MPEmoK HEaHIEPTadbCKOro 4YEIOBEKAa M YellOBeKa pa3yMHOro. UYemorek
HeaHIepTaJbCKUN Kak BUJI JIIOJIEH XOMOAHOro KiuMarta. YenoBek pa3yMHBIH COBPEMEHHOI'O THUMA, IE€HUCOBCKUM
YeIOBEK, OCBOCHIE KOHTHHEHTOB 32 IpeneiaaMu AGQpuKH.

DBOIONIAS COBPEMEHHOTO YelloBeKa. EcTecTBeHHBI 0TOOP B MOIMyISAIUAX deaoBeka. MyTallMOHHBIA TIPOIIECC U
nonumopdusM. [lomynsaimonaple BONHBI, Apelid TeHoB, MUTpamus U <«3()QeKT OCHOBATENS» B MOMYJSAIUSIX
COBPEMEHHOTO YEeIIOBEKA.

Uenoseueckne packl. Ilorsatue o pace. bompimme pachl: eBporeongHas (€BpaswiiCKas), aBCTpPalO-HETPOHTHAS
(aKxBaTOpHWaNbHAS ), MOHTOJIONIHAS (A3MAaTCKO-aMEpHUKaHCKast). BpeMst u myTn pacceneHus 4elloBeKa 110 IIJIaHeTe.
EnuncrBo uenoBeueckux pac. HayuHas HecocTosTenbHOCTh pacu3Ma. [IprcrocobmeHHOCTh YeoBeka K pa3HbIM
YCIIOBUSIM OKpYKammei cpeapl. Bamsaume reorpaduyeckoit cpemsl u apeiipa TeHOB Ha MOPQOIOTHIO U
(m3HoIOTHIO YeIoBeKa

DKOCHCTEMBI U PUCYILHE UM 3aKOHOMEPHOCTH

7.1

Paznens! u 3anauun skonoruu. CBSA3b HKOJIOTUHU C APYTUMU HAYKaMH.
Meronsl 3konoruu. IloneBble HaOmOAEHHWS. OKCHEPUMEHTHl B OSKOJOTMU: HPUPONHBIE U J1aOOpaTOPHBIE.
MogenupoBaHue B 9KOJIOrMU. MOHUTOPHUHT OKPYXKAIOIIEH CPebl: JIOKAIbHBIN, PErHOHAIBHBIN 1 T7100a1bHbINH

7.2

Okonoruyeckue GakToppl M 3aKOHOMEpPHOCTH uX aeiictBus. Knaccudukamus skomornyeckux (pakTopos:
abuotuyeckue, OMOTHUECKUE, aHTpororeHHble. O0LMe 3aKOHOMEPHOCTH JIEHCTBUSL 3KOJIOTHUECKUX (aKTOPOB.
IIpaBuno mmuumyma (K. Hnpenrens, 0. JluOux). TomepaHTHOCTb. OBpPHOMOHTHBIE W CTEHOOHOHTHBIE
OpraHU3MBI.

Abuornyeckue ¢aktopbl. CBeT Kak Kojorudeckuii ¢akrop. JeficTBue pa3HbIX y4acTKOB COJHEYHOI'O CIEKTpa
Ha OpraHU3Mbl. DKOJIOTHYECKHE TPYIIBl PACTEHUH M >KUBOTHBIX MO OTHOLIEHHIO K cBeTy. CHUrHanbHas poib
csera. DoTonepuogusM.

Temnepatypa kak skonmornyeckuid ¢akrop. [elictBue TemiepaTypbl Ha opraHu3Mmbl. lloiikuiorepmHBIE H
TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.




Brnaxaocts kak dkonormdeckuit ¢axtop. llpucrnocobneHus pacTeHHH K MOAJAEpKaHHIO BOJHOrO OanaHca.
Knaccudukanus pactenuii mo oTHOmeHUIO K Boje. [Iprcnoco0ieHnst >)kKWBOTHBIX K H3MEHEHHIO BOAHOTO PEKIMA.
Cpenpl oOWTaHWSI OpPraHU3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, ITIOYBEHHAas, TJIyOMHHAs MOAMOYBEHHAS,
BHyTpHOpranusMeHHas. DOU3nKo-XxUMHUYecKHe OCOOCHHOCTH cpel oOWTaHUs oOpraHu3MoB. [IpucnocobneHus
OpPraHM3MOB K )KU3HH B Pa3HBIX cpefax.

Buonoruueckue putMmel. BHemHe u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOOUYHBIE pUTMBL [Iprcmoco0ieHHOCT
OpPraHN3MOB K CE30HHBIM N3MEHEHUSIM YCIOBUH JKU3HU.

XKuznennsie gopmbl opranu3moB. [loHstre o xu3zHeHHOW ¢opme. JKuzHeHHbIE (OPMBI PAaCTEHUH: JEpPEBb,
KyCTapHHUKH, KYCTAPHUYKH, MHOTOJETHHE TpaBbl, ONHOJECTHUE TpaBbl. JKW3HEHHbIE (HOPMBI IKHBOTHBIX:
TUIPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTHL. OCOOEHHOCTH CTPOCHHS U 00pa3a KU3HH.

Buornueckue Qaxrtopsl. Buasl OMOTHYECKMX B3aMMOJCHCTBUI: KOHKYpPEHIIMS, XWIIHUYECTBO, CHMOHMO3 M €ro
¢dopmel.  [lapazuTu3m, Koomepamus, MyTyaJu3M, KOMMEHcadn3M (KBapTHPaHTCTBO, HaXJEOHUYECTBO).
Herpoduueckne B3ammoneiicTBusi (Tomuueckue, (opudeckue, ¢dadbpuueckue). 3HAYCHHWE OHOTHYECKHX
B3aMMOJICHCTBHI JUIsl CYIIIECTBOBAHHSI OPTaHU3MOB B cpejie oouTanust. [[pHHIMT KOHKYPEHTHOTO HCKITIOYEHHU ST

7.3

OKOJIOTMYECKUE XapaKTepUCTUKU Hony saiuu. [lomymsaius kak Onoyoruueckas cucrema. Pojib HEOJHOPOIHOCTH
cpenpl, (u3nueckux OapbepoB W OCOOEHHOCTEH OWOJIOTMH BUIOB B (DOPMHUPOBAHMM MPOCTPAHCTBEHHOM
CTPYKTYpBI momyisnuii. OCHOBHBIE TIOKA3aTeNH MOMYJISIUNA: YUCIEHHOCTh, TUIOTHOCTh, BO3PACTHASI U TOJIOBAs
CTPYKTYpa, POKIAEMOCTh, TPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPAIIHS.

OKkojorudeckas CTpykTypa mnomyisiud. OTeHKa YHCICHHOCTH MOMyJIsaiud. JIMHaMuKa TOMyJsITun U e
peryisamus. buoTudecknii TOTEHNHMAT TOMYJISAIuH. MoJenupoBaHue JAWHAMHUKA Tomyisnud. KpuBble pocta
YUCJICHHOCTH TONyJasnuu. KpuBbIE BBDKUBAHUSA. Perymsnusi YUCICHHOCTH TMOMYJSAIUNA: poib (DaKTOpoB,
3aBUCAIIUX U HE 3aBUCSIINAX OT IUIOTHOCTH. DKOJIOTHYECKHUE CTpaTerny BUIOB (r- 1 K-cTpaTterun).

[Toustre 00 sKoOrnyeckoi Huile Buaa. MecrooOuTanue. MHOroMepHasi MOJIENb Kojorndeckor mumu Jx. .
XaTtunHcoHa. Pa3mepsl skonornyueckoid HuIM. [loTeHInanpHag U peaJu30BaHHas HUILIN.

Bux xak cucrema monymsiinid. Apeasl BUIOB. BUIIBI M X )KU3HEHHBIE CTPATerui. 3aKOHOMEPHOCTH TTOBEICHUS
WU MUTpALMM )KMBOTHBIX. bUoOJOrHueckre HHBa3uM 4y>KEpOHBIX BHUJIOB

7.4

CoobrmecTBa oprann3MoB. brorieHo3 1 ero crpykrypa. CBs3u MEKIy OpTaHH3MaM{ B OHOIIEHO3€. DKOCHCTEMa
Kak oTkphITas cucrema (A.Jk. Tencnm). DyHKITMOHANBHBIE OJOKM OPTaHU3MOB B DKOCHCTEME: IPOAYIICHTHI,
KOHCYMEHTHI, penyneHTsl. Tpodudeckrne ypoBHU. Tpodudeckue nenu u cetu. AOHOTHIECKUE OIOKH YKOCHCTEM.
ITouBs! 1 1Bl B 53K0cUcTEMaxX. KpyroBopor BemecTs U MOTOK 3HEPTHH B HIKOCHCTEME.

OcHoBHBIE MOKa3aTeNnu dKocucTeMbl. buomacca u npomykuus. DKOJIOrHYecKre MUpaMHUIbl Yhcel, 0MoMacchl U
SHEPTUH.

HanpapneHHble 3aKOHOMEpHBIE CMEHBI COOOLIECTB — CyKueccud. llepBHuHble M BTOpUYHBIC CYKLUECCHM M HX
TIPUYMHEBL. AHTPONIOTeHHBIE BO3IEHCTBUS Ha cyKieccnd. KimmmakcHoe coolriecTBo. bropazHooOpasne u momHoTa
KPYT'OBOPOTA BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[Ipupomabie SKOCHUCTEMBI. AHTPOIOTeHHBIE 3KOCHUCTEMEI. ATpodKOocHcTeMa. ArpomeHo3. Pazmmums Mexmy
AQHTPOIIOTCHHBIMHU M IPUPOIHBIMHU SKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOodskocucteM. ['opoxckas ¢mopa u dayHa. CuHaHTpoOmH3aus
ropoackoii (ayHsl. buomormdeckoe ©  XO3SMMCTBEHHOE 3HAYEHHE arpodKOCHCTEM U YPOOIKOCHCTEM.
3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOACHCTBHI OPraHM3MOB B 3KOCHCTEMAX.

IlepeHoc HEpPruM M BELIECTB MEKAY CMEXHBIMH 3KOCHCTEMaMH. Y CTOMYMBOCTH OPraHM3MOB, MOMYJSILIUN U
9KOCHCTEM B YCIIOBHSAX €CTECTBEHHBIX M aHTPOIOI'CHHBIX BO3JCHCTBUI

7.5

Buoctepa — obmennanerapras 00oouka 3eMIIH, T CYIIECTBYET WJIM CYIIECTBOBala KW3Hb., YueHue B.U.
Bepnanckoro o 6uocdepe. Obnactu 6uocheps! u e€ cocras. JXKupoe BemecTso Onocgeps! 1 ero GyHKIUH.
3akoHOMepHOCTH cymiecTBoBaHUs Ouocdepsl. OcobOeHHOCTH OHOCheEpbl Kak TJI00aJbHOH 3KOCUCTEMBI.
Junamuueckoe paBHOBecre B Oumocepe. KpyroBopoTsl BemecTB M OMOreoXMMHYeCKHe LMKIBI (yriiepona,
azora). PurmuuHOCTS siBieHu B Onocdepe.

3onansHOCTh Onocheprl. Ilonarue o 6umome. OcHOBHBIE OMOMBI CYIIM: TyHApa, XBOMHBIE Jieca, CMELIAHHbIE U
LIMPOKOJIMCTBEHHBIE Jieca, CTENH, CABAHHBI, ITyCTHIHU, TPOITMYECKHUE Jieca, BEICOKOrophsi. KimmmMat, pacTUTeNbHBIN




M KUBOTHBIN MHUp OHOMOB Cymiu.

CrpykTypa U QYHKIHS )KUBBIX CUCTEM, OIIEHKa UX PECYPCHOT0 MOTeHIIana 1 OnochepHbIx QyHKInUH

DKkonoruyeckre KpU3KuChl U UX MpuuuHbl. Bo3aelicTBue yenoseka Ha Ouocdepy. 3arpsizHeHrnEe BO3AYIIHON CPEBbI.
Oxpana Bozayxa. 3arps3HeHue BOAHOH cpeapl. OxpaHa BOAHBIX pecypcoB. Pazpymenue mousbl. Oxpana
MIOYBEHHBIX pecypcoB. M3MeHeHne kiaumara.

7 AHTpONOreHHOE BO3/ACHCTBUE HA PACTUTENBHBIN U KUBOTHBIA MHUp. OXpaHa pacTUTENBHOIO U KMBOTHOT'O MHpA.
6 OcHoOBHBIE NPUHIUNBI OXpaHbl Tpupoabl. Kpacuble kHurn. Oco0o oxpaHseMble NPUPOJHBIE TEPPUTOPHUU
(OOIIT). borannueckue caapl U 300JI0TMYECKHUE TAPKH.

OcHOBHbIE MPUHIIUIIEI YCTOMYHMBOTO pa3BUTHS YEJIOBEYECTBA U MIPUPOIBL. PalioHatbHOE MPUPOIONIONIE30BaHNE U

COXpaHeHHe OMOJIOrMYECKOro pasHoo0pasus 3eMiiu

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorwus. buonornyeckue cucremsl u npotecchl; 10 kiracc. yrimyonennoe ooyuenue TepemoB A.B., [lerpocosa P.A.
OO6mectBO ¢ orpanndeHHoN oTBeTCTBeHHOCTHhIO «MIOL] MHEMO3MHA»

buonorus. buonoruueckue cucremsl u nponeccsl. 10 knacc :

mocoOue /i1l CaMOCTOSITEIIEHOM pa0oThl oOydatommxcs (yriayOneéaneiii ypoBens) / A. B. Tepemos, P. A. IlerpocoBa. — M.

: Muemo3uHa

METOANYECKHUE MATEPHAJIBI JJI1 YUUTEJIA



Buonorus (yrmyonenHslii ypoBeHs) : Peanuzauus tpedboBanuit ®I'OC cpennero olmiero oopa3zoBaHus | METOANYECKOE
nocobue ans yaurens / [JI.A. [lapurytuna, A.B. OBUNHHHKOB,
O.B. Komsacauxos, C.M. ['nmarones]; nox pen. JI.A. Ilapmyrunoit. — M.: ®I'BHY «MucTutyT

CTpaTeruu pa3BUTHS 00pa3oBaHus», 2023

Meroaunueckoe mocodue A yuurens 10-11 yrinyonennsiii ypoBenb, A.B. Tepemos, P.A. IlerpocoBa . — M. : MHemMo31Ha

IMUDPPOBBIE OBPA30BATEJIBHBIE PECYPCHI U PECYPCBI CETU HHTEPHET
Bubanoteka LIOK
https://m.edsoo.ru
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