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HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma no yue6HOMY npeamety "buonorus” (manee - 6MoOI0THS) HA YPOBHE CPETHETO OOIIETO
oOpa3oBaHus pa3paboraHa Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-@3 «O6 obpa3oBaHuu
B Poccuiickoit @enepanun», ®I'OC COO, Konnenmuu npenogaBanus yaeOHOTO peaMera «broorusy
¥ OCHOBHBIX TIOJIOKEHUH (peiepaibHON paboyeil mporpaMMbl BOCTIUTAHUS.

VYuebnsiii npeamet «buonorusy yrinyonéaHoro ypoBHs uzydenus (10—11 kimacchr) siBisieTCs O JHUM
U3 KOMIIOHEHTOB MpeAMETHOH obnactu «EctecTBeHHO-Hay4HbIE MpeaMeTh». COriaacHO MOJIOKEHUSIM
OdI'OC COO mpodwibHble yuyeOHBIE TPEAMETHI, H3ydaeMble Ha YIIIYOJEHHOM YpOBHE, SBIISIOTCS
crocoboM auddepeHnanuu o0ydeHUsT Ha YpOBHE CpeaHero oOmiero o0pa3oBaHUS W IMPU3BAHBI
o0ecreunTh MPEEMCTBEHHOCTh MEXITY OCHOBHBIM oo1M, CpEeTHUM oo1M,
CpeaHUM IpodeCCHOHATBHBIM U BBICIIUM 00pa3oBaHueM. B To ke BpeMs KaXIblid U3 3TUX Y4EOHBIX
pPEeIMETOB  JIOJDKEH ObITh  OpPHUEHTUPOBAaH Ha  MPUOPUTETHOE  pelleHHe  00pa3oBaTENIbHBIX,
BOCTIIMTATEIbHBIX W PA3BUBAMIIMX 3334, CBSI3aHHBIX C mpodopueHTanuel oOydaronmxes U
CTUMYJHPOBAHUEM HMHTEpeca K KOHKPETHOW OO0JacTH HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIULIMHOM, YKOJIOTUEN, IICUXOJIOTUEN, CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma mo yuebnomy npeamety "buonorus" maér npeacraBiaeHue o eIU U 3a7a9ax U3ydeHUs
yaeOHoro mpeamera «buonorus» Ha yrayOnE€HHOM ypOBHE, OMpenersieT o0s3aTenbHoe (MHBApUAHTHOE)
IpeIMETHOE COJepKaHHe, ero CTPYKTypHUpPOBaHME MO pasfenaM U TeMmaM, paclpejeieHHe Mo Kiaccam,
PEKOMEHIyeT MOCIeAOBATEeIbHOCTh HM3YUeHHUS Y4YeOHOro Marepuanga ¢ Y4ETOM MEKIPEIMETHBIX H
BHYTPHUIIPEIMETHBIX CBS3€H, JOTMKU y4eOHOro Mpolecca, BO3PACTHBIX 0COOCHHOCTEH oOyuaromuxcs. B
nporpaMme 1Mo OWOJIOTMH PEeaTu30BaH MPUHIUI MMPEEMCTBEHHOCTH C M3yYeHHEM OWOJIOTMH Ha YPOBHE
OCHOBHOT0 0011ero o0pa3oBaHusi, 6Jaroaapsi 4emy nNpocMaTpUBaEeTCsl HAMPABICHHOCTh Ha MOCIIEAYIOIIee
pa3BUTHE OWOJOTHYECKUX 3HAHWUN, OPUEHTHPOBAHHBIX HAa (POPMUPOBAHHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, 3KOJOTHYECKOTO MBIIUICHUS, TMPEACTaBIEHUH O 3740pOBOM o00pa3e JKU3HU, Ha
BOCIIUTaHHE OEPEeKHOTr0 OTHOLICHHS K OKpY’KalolleW NMpHpOJHOW cpene. B mporpamme mo Ouonoruu
TaK)Ke IOKa3aHbl BO3MOXKHOCTH yueOHoro mpenmera «buonorus» B peanmsanuu TpedoBanmii OI'OC
COO K mIaHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM M TPEIMETHBIM pe3yJbTaTaM OOYyYeHUS U B
(bOopMUPOBAHNN OCHOBHBIX BUJOB Y4eOHO-TIO3HABATEIHHON JIEATEIBHOCTH O0yYaOIIUXCS MO0 OCBOCHHIO
coJiepKaHusl OMOJIOTHYECKOTO 00pa30BaHUs Ha YPOBHE CpeIHEro oo1iero oopa3oBaHusl.

VYuebnbiii npeamer «buonmorus» Ha ypoBHE cpeaHero o0mero o00pa3oBaHHS 3aBEpIIACT
Ouonormueckoe oOpa3oBaHWE B IIKOJIE M OPUEHTUPOBAH HA pACIIUPEHHUE U YriayOleHue 3HAHUMN
o0ydaromuxcsi 0 )KMBOW NPUPOJAE, OCHOBAX MOJEKYJISPHOW M KJIETOYHOM OHOJOTHH, AMOPHOJIOTHUU U
OUMOJIOTHH Pa3BUTHS, TCHETUKHU, CEJICKIINH, OMOTEXHOIOTHH, SBOJIIOIIMOHHOTO YYCHHUS U YKOJIOTHUH.

N3yyenne yuebHOro mpenmera «buonorusy» Ha yriyOJleHHOM YpOBHE OpPHUEHTHPOBAHO Ha
MOJATOTOBKY OOYYAIOLIMXCS K IMOCTEIyIOIIEeMYy MOIY4YeHHIO0 OMOJOTHYecKoro oOpa3oBaHUs B By3aX H
OpraHM3alusIX CpeaHero mnpodeccHoHanbHOro oOpasoBaHus. OCHOBY €ro coaepKaHHsl COCTaBIISET
cUCTeMa OWOJIOTMYECKUX 3HAHWH, MONYyYEHHBIX MPU H3yYEHUU OOYYAIOIIUMHUCS COOTBETCTBYIOIIMX
CHUCTEMAaTHYECKHUX Pa3/ielioB OMOJIOTHY HA YPOBHE OCHOBHOTO 0011ero oopazoBanus, B 10—11 kmaccax atu
3HAHUS TONYYarOT pa3BUTHE. TakK, PacHIUpPEHbl U YIIIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHUSX,
KUBOTHBIX, Iprudax, OaKkTepusx, OpraHu3Me 4eaoBeKa, OOIMIMX 3aKOHOMEPHOCTSIX KU3HU, JOMOJHUTEIBHO
BKIIIOUEHBI OMOJIOTHYECKHE CBEICHHUS TMPUKIAJHOTO M IOMCKOBOTO XapakTepa, KOTOpPhIE MOXKHO
UCIIOJIB30BaTh KaK OPUEHTHPHI JJIs MOcieayolero Beidopa npodeccuu. BozmokHa Takke MHTErpanus
OMOJIOTHYECKUX 3HAHUI C COOTBETCTBYIOIIMMH 3HAHUSIMH, MTOJTy9eHHBIMH O0YYAIOIIMMHUCS TIPU H3yUECHUN
(bU3MKH, XUMUH, Teorpadu 1 MAaTEMaTHKH.

CtpykTypa nporpammsl o ydeOHOMy mnpenmety "buonorus" orpakaeT CHCTEMHO-YPOBHEBBIH H
HBOJIIOLIMOHHBIA  MOAXOABI K u3ydeHuto Ouonornu. CoriacHoO UM, H3yYarOTCsl CBOMCTBa U
3aKOHOMEPHOCTH, XapakTepHbIC JJIsi JKUBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3allid, HBOJIOIUU
OpraHUYECKOTO MUpa Ha 3emJie, COXpaHEHHUs] OMOJIOTHYECKOTO pa3HooOpa3us miaHeThl. Tak, B 10 kmacce
W3YyYal0TCSI OCHOBBI MOJICKYJSIPHOW W KJIETOYHOH OWOJIOTHUH, SMOPHONOTHH W OHWOJOTHH Pa3BUTHS,
TEHETUKH W CeJIeKIIMH, OWOTEeXHOJOTHHM M CHUHTETHYECKOH OWOJIOTHUH, aKTyaJdu3upyIOTCS 3HAHUS
oOyuyaromuxcs 1o OOTaHUKE, 300JI0TMH, aHATOMUH, (u3noIoruu veiaoBeka. B 11 kiacce u3yuarotcs
HBOJTFOIIMOHHOE YUCHHE, OCHOBBI DKOJIOTHH M YUeHHE 0 Onocdepe.

YueOusbrii mpeamer «buonorusy mpu3BaH 00ECHEUNUTh OCBOCHHE OOYYAIOMIMMHCS OMOJOTHYECKUX
TEOpUH U 3aKOHOB, UJEH, IPUHILIMIIOB U MPABUJI, JISKAIINX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOU



KapTUHBl MMpa, 3HAHUH O CTPOCHUH, MHOTOOOpa3UU U OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, MOIYJISALUH,
OnoIIeH03a, PKOCUCTEMBI, O BBIJAIOMINXCS HAYYHBIX IOCTIDKEHHSX, COBPEMEHHBIX HCCICIOBAHHAX B
OMOJIOTUH, TPHUKIATHBIX ACMEKTaX OMOJOrMYeCKMX 3HaHUU. [ pa3BUTHS W MOJJIEp)KaHUs HHTEpeca
oOyyaromuxcss K OHONOTHHM HapsAy CO 3HAYUTENBHBIM OOBEMOM TEOPETHYECKOTO MaTepualia B
COJICpKAHUU MPOrpaMMbl IO OHOJOTHMM TNPETYCMOTPEHO 3HAKOMCTBO C MCTOpPHEH CTAHOBICHHUS WU
Pa3BUTHS TOW WIIM MHOH 00JIacTH OMOJIOTHH, BKIIAJIOM OTEUECTBEHHBIX M 3apYOCIKHBIX YUEHBIX B pEIICHUC
BaXHEUIINX OMOJIOTHUECKUX U 3KOJIOTMYECKHX MPOOIEeM.

Llenp wm3ydeHust ydeOHOrOo mpenmera «buomorusy Ha yriayON€HHOM YpOBHE — OBJIQJICHHUE
00yYaromyMHUCs 3HAHUAMHU O CTPYKTYPHO-(QYHKIMOHAIBHON OpraHu3aliy KUBBIX CUCTEM PAa3HOTO paHTa
U TpHOOpETeHWEe YMEHWH HCIOJbh30BAaTh OTH 3HAaHUS B (OPMHPOBAHWUM WHTEpeca K ONpEACTIEHHOM
o0nact Mpo(ecCHOHANBHOW JIeATETbHOCTH, CBA3aHHOW ¢ Ouosorueil, Wi K BBIOOPY YyueOHOTro
3aBeJICHUS IS TIPOJIOJDKEHUST OMOJIOTHYECKOT0 00pa3oBaHusl.

JlocTiwKeHne Lenu u3ydeHus yuyeOHoro mnpenmera «buomorusiy Ha yriyOnéHHOM YpOBHE
oOecrnieunBaeTcs pelieHrueM CIeayIOIUX 3a/1ay:

OCBOCHHE OOYYaIOUIUMHCA CHCTEMbl OMOJIOTMYECKUX 3HAaHUI: 00 OCHOBHBIX OMOJIIOTHYECKUX
TEOPHSIX, KOHIICTIUAX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX H TIpaBWIIAX, COCTABISIONIMX
COBPEMEHHYIO €CTECTBEHHO-HAYUYHYI0 KApTHMHY MHUpA; O CTPOCHHMH, MHOT0o0Opa3uu M OCOOEHHOCTSIX
OMOJOTUYECKUX CUCTEM (KJIETKa, OpTraHW3M, MOMYJISAINs, BUJ, OMOTE€OIIeH03, Orocdepa); 0 BEIIAOIINXCS
OTKPBITUSIX U COBPEMEHHBIX UCCIICOBAHUIX B OUOJIOTHH;

O3HAKOMJICHHE OOYYaIOUIMXCS C METOJaMHU IIO3HAHHS YKUBOW TIPUPOJBI: WCCIIETOBATEIHCKUMH
METOAaMU OHMOJOTMYECKHX HayK (MOJIEKYJSPHOM M KJIETOYHON OHOIOTHH, SMOPHUOJIOTUH M OHUOJIOTHH
pa3BUTHSA, TCHETHKH M CEJICKIMH, OMOTEXHOJOTMH W CHHTETHYECKOW OWOJIOTHH, TaJeOHTOIOTHH,
HKOJIOTHH); METOJIAMH CaMOCTOSATEIILHOTO MPOBEACHUS OMOJIOTMYECKUX HCCIeI0OBaHUi B Ja0opaTopun
B Tipupoe (HaOroieHre, u3MepeHne, YKCIIEPUMEHT, MOICTPOBAHNE),

OBJIaJicHUEe OOyYaIOUIMMHUCS  YMEHHSMU: CaMOCTOSTENIbHO HAaXOJAWTh, aHAJIW3UPOBaTh H
UCTIONIb30BaTh OMOJIOTHUYECKYI0 WH(POPMAIHNIO; TOJIH30BATECS OWOJIOTHYECKOW TEPMUHOJIOTHEH W
CHUMBOJIMKOW; yCTAQHAaBJIMBAaTh CBS3b MEXAY pPa3BUTHEM OMOJIOTUHM U COLHUAIBHO-I)KOHOMHUYECKUMH U
HKOJIOTHUECKUMH TIPOOJIIEMaMH  YEIIOBEUECTBA; OICHWBATh TIOCIEICTBHS CBOCH IESTEIBHOCTH 10
OTHOIICHUIO K OKpY>Karolled MpUpOAHOI cpene, COOCTBEHHOMY 370POBBIO U 3/I0POBBIO OKPYXKAIOIIUX
Jrofieil; 000CHOBBIBaTH M COONIOAATH MeEpbl MPO(PUIAKTUKM WHGPEKUMOHHBIX 3a00JieBaHUM, IMpaBUIIa
NOBEJCHUA B TMpuUpoje U obecneueHHss OE30MAaCHOCTH COOCTBEHHOW JKM3HEAEATENBHOCTH B
Ype3BBIYAHBIX CUTYAIMSIX MPHPOIHOTO M TEXHOTEHHOTO XapaKTepa; XapaKTepH30BaTh COBPEMEHHBIC
Hay4HbIE OTKPBITHS B 00JIaCTH OMOJIOTHH;

pa3BUTHE y OOYYaIOIIMXCS WHTEIUICKTYyadbHBIX M TBOPYECKHUX CIIOCOOHOCTEH B IpoIecce
3HAaKOMCTBA C BBIJAIOIIMMUCS OTKPBITHSAMU W COBPEMEHHBIMU HCCIEIOBaHUAMU B OMOJIOTHH,
pemaeMbpIMH €10  TIPOOJIeMaMM, METOJOJIOTHEH  OMOJIOTHYECKOTO  WCCIICAOBAHHS, MPOBEIACHUS
HKCIEPUMEHTANIBHBIX MCCIIEI0BAaHUM, pelIeHUs OMOJOTMYECKUX 3a]ad, MOJICIMPOBAHUS OMOIOTHYECKUX
00BEKTOB U MPOIIECCOB;

BOCIIUTaHHUE y 00YYaIOLINXCS [IEHHOCTHOTO OTHOIIEHUS K 'KMBOM MPUPOJIE B LIEIIOM U K OTICIbHBIM
e€ oO0BbeKkTaM U SBJICHHSIM; (POPMUPOBAHUE DKOJOTHUYECKOW, TEHETHUYECKOW TPaMOTHOCTH, OOIIei
KYJITYpBI IOBEJICHUS B TIPUPO/IC; UHTETPALIMM €CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpereHre OO0yJYarOIUMHUCS KOMIIETEHTHOCTH B PAlMOHAIBHOM TIPUPOAONOIH30BAHUT
(cobmronenue mpaBWII TMOBEACHUS B IMPHUPOJE, OXpaHbl BUIOB, IKOCHUCTEM, OHOC(hEpbI), COXpaHEHHH
COOCTBEHHOTO 3/I0POBbSI U 3JI0POBBSl OKpPY)KAIOIIMX JitoJel (coOmojieHuss Mep NpoduIaKkTHKU
3a0oneBaHui, oOecriedeHne O€30MacHOCTH  IKU3HENIEATENPHOCTH B  UYPE3BBIYAMHBIX  CHUTYyalHsAX
NPUPOIHOTO M TEXHOTEHHOTO XapaKkTepa) Ha OCHOBE MCIIOIh30BaHUSI OMOJIOTUYECKUX 3HAHUN M YMCHHUI B
MOBCEIHEBHOM KU3HM;

CO3JIaHHE YCIIOBHUH I OCO3HAHHOTO BBIOOPA O0YYAIOIIUMHICS WHIUBUIYATLHONH 00pa30oBaTeIbHOM
TPAaeKTOPUH,  CIIOCOOCTBYIOIIEH  MOCIEAYIOMIEMY HPO(PECCHOHAIBbHOMY  CAaMOOIpPEICNICHHIO, B
COOTBETCTBUH C MHIUBUAYAIbHBIMUA HHTEPECAMH U TOTPEOHOCTSIMH PETHOHA.

OOmee 4McIO 4YacoB, OTBEJICHHBIX HAa M3yYeHHE OWOJIOTHMM Ha YTIIyOJEHHOM YpPOBHE CPEIHEro
obmero obpaszoBanusi, cocrabisger 204 gyaca: B 10 ximacce — 102 gaca (3 yvaca B Hepenmo), B 11 kimacce —
102 yaca (3 yaca B HEJIENIO).



OT10op opraHu3alMOHHBIX (OPM, METOJO0B M CPEACTB OO0y4YeHHsS OHOJOTMU OCYIIECTBIISETCS C
y4€TOM crieun(UKH ero cofepKaHus U HAIPaBJIEHHOCTH Ha MPOI0JKEHUE OUOJIOrMYecKOTo 00pa3oBaHUs
B OpPTraHU3alMIX CPEAHEro NpoPecCuOHaNbHOTO U BBICIIET0 00pa30BaHusl.

OO0s13aTeNIbHBIM ~ YCIIOBHEM TMpU  OOy4YeHHHM OWOJIOTMHM Ha YIIIyOJEHHOM YpOBHE SIBIISIETCS
NpoBe/IeHUE JTA0OPAaTOPHBIX U MpPAaKTHYeCKHX paboT. Takke ydacTue 0Oy4arOIUMXCsS B BBIMOJIHEHUH
MIPOEKTHBIX U yU4eOHO-UCCIIE0BATEILCKUX pabOT, TEMATHKA KOTOPBIX OMPEEIIAETCS yUUTEIEeM Ha OCHOBE
MUMEIOLINXCS MAaTEPUATIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOJHBIX YCIOBHH.

COAEPXAHUE OBYUYEHUS

10 KJIACC

CopepxaHue NPOrpaMMBbl, BBIIEIEHHOE KYPCUBOM, HE BXOAWT B NPOBEPKY IOCYNapCTBEHHOMN
utoroBou arrectaruu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpemenHass Ouoniorus — KOMIUIEKCHas Hayka. KpaTkas ucTopusi pa3BUTHS OHOJIOTHH.
buonornueckue Hayku U u3ydyaemble UMHU npoOsieMbl. DyHIaMeHTaNbHbIe, TPUKIAJIHbIE U MTOMCKOBBIC
Hay4YHbIE UCCIIEIOBaHUS B OUOJIOTHH.

3HayeHue Ouojoruv B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYyYHOM KapTHUHBI MHpA.
[Ipodeccun, cszanHble ¢ Ouonorvei. 3HaueHue OWOJIOTUH B MPAKTHYECKOH NEATEIbHOCTH YeOBeKa:
MEAMIIMHE, CEILCKOM XO03SIMCTBE, TPOMBIIIJIEHHOCTH, OXPAaHE IPUPOIBI.

JleMOHCTpanun

[optpetsl: Apuctorens, Teodpact, K. Jlunneir, XK. b. Jlamapk, Y. dapeun, V. Tapseii,
I'. Mennens, B. W. Bepunanckuii, 1. I1. [1laBnos, N. 1. Meunukos, H. . BaBunos, H. B. Tumodees-
Pecosckuii, JIxx. Yorcon, @. Kpuk, /1. K. bensies.

Tabauiibl U cxeMbl: «CBsi3b OMOJIOTHH C IPYTUMH HayKaMu», «CuctemMa OMOJIOTHYECKUX HAYK.

Tema 2. /KuBble cuCTEMbI U UX U3yYeHHUE

JXKuBble cucteMbl Kak MpeaMeT u3ydeHuss Ouosioruu. CBONCTBAa JKUBBIX CHCTEM: E€IMHCTBO
XUMHYECKOTO COCTaBa, JHCKPETHOCTh W LEIOCTHOCTh, CIIOKHOCTh W YHOPSAOYEHHOCTH CTPYKTYPBHI,
OTKPBITOCTb, CAMOOPraHU3alUs, CaMOBOCIPOU3BEICHUE, PA3APAKUMOCTb, H3MEHYUBOCTb, POCT U
pa3BUTHE.

YpOBHU OpraHU3allUU KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJICTOYHBIM, TKAHEBBIN, OPraHU3MEHHBIH,
MOMYJISIIMOHHO-BUJIOBOM, ~ AKOCHCTEMHBIH  (OuoreorneHotuueckuii),  Ouocdepnniii.  I[poueccsl,
INPOMCXOJAIINE B XKUBBIX cucTeMax. OCHOBHBbIE MPU3HAKU KUBOTro. JKu3Hb Kak (Gopma CylecTBOBaHHS
Marepuu. Hayku, nzydaroniye >kMBble CHCTEMBI HA PA3HBIX YPOBHSIX OpPraHM3aliu.

N3yuenne >KUBBIX cHcTeM. Meroasl Ouosjoruyeckod Hayku. Habmionenue, u3MepeHHe,
AKCIEPUMEHT, CHCTeMaTh3anus, MeraaHanu3. [loHsATHE O 3aBUCMMOW M HE3aBHCHUMOW TEPEMEHHOM.
[TnanupoBanue sxcnepumenTa. [TocranoBka u npoBepka runore3. Hynesast runoresa. [lonsiTie BIOOPKH
u e€ nocTtoBepHOCTh. Pa3zdpoc B Ouosornyeckux naHHbBIX. OIlEHKa JTOCTOBEPHOCTH TMOJYYEHHBIX
pe3ynbTaToB. [IpUYnHbl HCKaXEHUS PE3yNbTATOB dKCIIepUMeHTa. [IOHATHE CTaTUCTUYECKOrO TecTa.

JleMoOHCTpanun

Tabmuiel u_cxembl: «OCHOBHbIE TPU3HAKU KU3HW», «buonornyeckue cucrems», «CBoiicTBa
KUBOU MaTepum», «YPOBHU OPraHMU3ALMU KUBON NMpUPOIbD, «CTPOCHHE KUBOTHOM KIIETKM», «TkaHM
KHUBOTHBIX», «CHCTEMbI OPraHOB YeJIOBEUECKOro opraHmnzMay, «buoreornenosy», «buochepa», «Metosl
W3YYEHUS KUBOU IPUPOIBDY.

Ob6opynoBanue: 1abopatropHoe 00OpYJIOBaHUE [UId TPOBEJIEHHS HaOIIOACHUN, W3MEpeHU,
DKCIIEPUMEHTOB.

IIpakTHyeckas padora «/cnonp3oBaHNe pa3IMUHBIX METOOB IPU U3YUYEHUU )KUBBIX CUCTEMY.

Tema 3. brnosorus KieTrku

Krnerka — cTpykTypHO-QYHKIIMOHAIbHAS €UHUIA KUBOTO. VIcTOpHs OTKpBITUS KIeTKU. PaboThI
P.I'yka, A.JleBenryka. Knerounas teopusi (T.IlIBann, M. lllneiinen, P.Bupxos). OcHOBHBIE
MTOJIOKEHUSI COBPEMEHHOM KJIIETOYHOM TEOPHH.

MeTo1bI MOJIEKYJIIPHON M KJIETOYHON OMOJIOTUU: MHUKPOCKOMHS, XpoMmarorpadus, d1ekTpodopes,
METOJI  MEUEHBIX  aTOMOB, muddepeHnmanbHoe  IEHTpUPyrupoBaHueE, KyJbTUBUPOBAHNE



KIIETOK. M3yueHue GpurkcuposanHvix Kiemok. DNEKTPOHHAS MUKpPOCKONUs. KoHpokanrbHas MUKPOCKONUSL.
Bumanvnoe (npuscuznennoe) usyuenue Kiemox.

JleMoOHCTpanuu

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

Tabauiel U cxembl: «CBETOBOM MHKPOCKOM», «IIEKTPOHHBIH MUKPOCKOI», «VcTopus pa3BUTHS
METO/I0B MUKPOCKOTIHI).

OO06opyIOBaHKE: CBETOBOM  MHUKPOCKOI, MHKpPONpENaparbl  pPacTUTEIbHBIX, JKHUBOTHBIX W
OaKTepHATBHBIX KIIETOK.

IIpakTuyeckas padora «/3yueHne MeETONOB KJIETOYHON Ouwomoruu  (xpomatorpadus,
anektpodopes, mupdepennnansuoe nenTpudyruporanue, [IL[P)».

Tema 4. Xumuueckasi OpraHu3anusi KJIeTKH

XHUMHUUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U yJIbTPAMHUKPOdJIEMEHTHl. Boma u €€ ponb Kak
pacTBOpHTENS, PEareHTa, y4acTHe B CTPYKTYPHUPOBAHMM KIIETKH, TEIUIOPETyJsiquu. MuHepalibHble
BEIIIECTBA KJIETKHU, UX OMOJIOrHyecKas poib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuueckue BellecTBa KIeTKU. buonorndyeckue noiaumepsl. benkn. AMUHOKHCIOTHBIN COCTaB
6enxoB. CTpyKTypsl OenkoBoil Mosiekybl. IlepBuuHas cTpykrypa Oenka, nenTuaHas cBsi3b. BropuuHas,
TpeTU4Hasi, 4YeTBepTUYHasi CTPYKTypbl. Jlenatypamus. CoiictBa OenkoB. Kiaccuduxanms Oenkos.
buonornueckue ¢pyHkuuu 0enkos. [lpuonui.

VYrneBonpl. MoHOCaxapuabl, AWCAaxXapybl, OJUTOCaXxapuiabl W mojaucaxapuabpl. OOmwmil 1IaH
CTpOEHUS M (PU3MKO-XUMHUUECKUE CBOMCTBA yIiIeBOAOB. bruonornyeckue GyHKIMU yTI€BOIOB.

Jlunmuaet. TunpodunbpHO-rHAPOGOOHBIE cBOMcTBAa. Knaccubukamus nunumos. Tpuriaurepusl,
dochonunuabl, BOCKH, cTepoubl. buonorunueckue GyHKuu TunuioB. O0mume cBOHCTBa OMOIOIMYECKUX
MeMOpaH — TeKy4eCTh, CHOCOOHOCTh K CaMO3aMbIKaHUIO, TOTYTPOHHUIIAEMOCTb.

Hyxneunossie kucnotel. IHK n PHK. Ctpoenne HykienHoBbIx kucioT. Hykneotunasl. [Ipunnnn
koMrieMeHTapHocTH. [IpaBmiio Yapradda. Ctpykrypa JJHK — nBoitnas crimpans. MecToHaxoxaeHne u
ouonoruueckue ¢pynkuuu JHK. Bunst PHK. @ynkiun PHK B knetke.

Ctpoennie Monekysbel AT®. Makposprudyeckue cBsizu B Mosiekyine AT®. buomormueckue

¢yukunn  AT®.  BoccraHOBIGHHBIE — NEPEHOCYMKH, HMX  (QYHKIMH B KIETKe. [Jpyeue
nykaeosuompugocpamor  (HT®D). CexenupoBanue JHK. Memoowr ecenomuku, mpanckpunmomuxu,
NPOMEOMUKU.

CrtpykrypHast Ouosorusi: OuoxuMuyeckue | OMO(HU3MUECKHE HCCIEIOBaHMUs COCTaBa U
IPOCTPAHCTBEHHON CTPYKTYphl OMOMOJEKYI. Mooderuposanue cmpykmypol U YHKYuti 6UOMONEKYT U UX
Komniekcos. Komnvromephwiti Ou3aiin u op2aHudeckull cunmes OUOMONIEKY U UX HENPUPOOHBIX AHATIO208.

JleMoOHCTpanuu

Hoptpetsr: JI. [Tomuar, k. Yorcon, @.Kpuk, M. Yunkunc, P.®pankoun, . Canrep,
C. [Ipy3unep.

/Tlnarpammbl: «Pacnpenenenne XUMUYECKUX AJIEMEHTOB B HEXHMBOW mpupojey, «Pacnpenenenue
XUMHUYECKUX JIEMEHTOB B KUBOU MTPUPOIE».

Tabauimsl u cxemsl: «Ilepuonnyeckas Tabaua XUMUYECKUX 3JIEMEHTOB», « CTpOCHHE MOJIEKYJIbI
BOJIbI», «BermecTBa B cocTaBe OpraHu3MoB», «CTpoeHHE MOJEKybl Oenka», «CTpyKTypbl O€IKOBOMA
MoJIeKyJIb, «CTpoeHue MOJeKysl yrieBoJaoB», «CTpoeHue MOieKyl Junuion», «HykienHoBbie
KHUCIOTBD, «CTpoeHne MosteKybl ATD».

O06opyoBaHKe: XUMUYECKast IOCy1a U 000pyI0BaHHE.

JlaGopaTopHas pa6ora «OOHapyxeHHE OEJIKOB C IIOMOIIbIO KAUECTBEHHBIX PEaKIHil».

Jlaboparopuas paodora «lccienoBanue HYKIEMHOBBIX KHCIOT, BBIJICICHHBIX M3 KJIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenune u pyHKIMH KIETKH

Tunsl  KJIETOK: JyKapuoTHueckas U  mpokapuoTuueckas. CTpyKTypHO-(yHKIHMOHAJIbHbIE
00pa30BaHUs KIETKH.

Crtpoenue mnpokapuoTnyeckoil kinetku. Kierounas crenka Oakrepuit u apxeil. OcoOeHHOCTH
CTPOCHHUSI TeTepoTpo(HOW U aBTOTPO(HON MPOKAPUOTUYECKHX KJIETOK. MecTo M poiib NMPOKAPHOT B
OuoneHo3ax.



Crpoenne u (yHKIMOHMpPOBaHHE DJyKapuOTH4YeckoW KieTku. [lnmasmarumdeckas MemOpaHa
(mnazmanemma). CTpykTypa Mmia3MaTudeckoil MmemOpaHbl. TpaHCIIOPT BEIIECTB Yepe3 IMIa3MaTHYECKYIO
MeMOpaHy: naccuBHbIN (auddysus, obneryénnas nud¢ysus), akTUBHBIN (HEPBUYHBIM U BTOPUYHBIH
akTUBHBIM  TpaHcnopT). Ilomynponunaemocts wmemOpanbl. Pabota HaTpwuii-kanmeBOro Hacoca.
OHAOIMUTO3: MMHOLNUTO3, (aronuro3. Jk3ouuTo3. Kierounas crenka. CTpykTypa U GYHKUIUHU KIECTOYHOM
CTEHKH pacTeHui, rpu0oB.

[Mutonnazma. Ilutozonb. LluTockener. JIBwkeHue 1muroIuIasmbl. OpraHougpl  KIETKH.
OnnomMeMOpaHHBIE OPTaHOWIBI KJIeTKH: HHAomnasMmarnueckas cetb (OIIC), ammapar [onbmxku,
JM30COMBI, UX CTpOeHHE M (PyHKIMH. B3auMoCBs3b 0JTHOMEMOpaHHBIX OpPraHoMAOB KieTku. CTpoeHue
TPaHyJSIpHOTO peTukyinyma. Mexanuzm uanpaenenus oenkos 6 IIIC. CuHTE3 pPacTBOPUMBIX OEIKOB.
CunTe3 KieTouHbIX MeMOpaH. [nmaakuii — (arpaHysisipHbBI) — SHAOIUIA3MATHYECKUH  PETHKYIyM.
CexperopHas ¢pyHkuus annapara ['onbmku. Moougurkayus 6enxos ¢ annapame I onvoscu. Copmupoexa
benkoe 6 annapame Ionboxcu. TpaHCTIOPT BEIIECTB B KiIEeTKe. Bakyolu pacTUTENBHBIX KJIETOK.
Knerounsiii cok. Typrop.

[TomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKH: MUTOXOHJIPUH,  IUIACTHIBL. [Ipoucxodcoenue
mumoxonoputi u naacmuo. Cumbuocenes (K.C. Mepeosckosckuii, JI. Mapeyauc). Ctpoenue u (QpyHKIIUU
MUTOXOHJpUA W TMiacTuA. llepBuuHbIe, BTOPUYHBIE M CIIOKHBIE IUIACTHIBI (POTOCHHTE3UPYIOIIUX
AYKApUOT. XJIOPOIIACTHI, XPOMOIUIACTBI, IEUKOTUIACTHI BBICIIIMX PACTCHUH.

HememOpannblie opranouisl kiaetku CTpoeHne U GyHKIMHM HEMEMOpPAHHBIX OPraHOMIOB KIICTKH.
Pubocomsl. Ilpomescymounvie — gpunramenmol.  MUKPOPUIAMEHTBI. AKMUHOBblE — MUKPODUIAMEHMbL.
MplllieuHbIe KIETKU. AKMUHOBble KOMNOHEHMbl HeMbluleyHblX Kiemok. MuKkpoTpyOouku. KiieTouHsrii
neHtp. CrTpoeHne W JABWXKEHHE OKTYTMKOB M pecHUYEK. MUKpOTpYOOUKH  IIMTOIUIa3MBbl.
Llentpuons. beaku, accoyuupoganuvie ¢ MUKpOGuUiIameHmamu u Mmukpompyoouxamu. Momopusvie benxu.

Anpo. O6onouka siapa, XpOMaTUH, KapUOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE U (PYHKIMU. SnepHbIi
OenxoBbIil MaTpukc. [IpocTpaHcTBEHHOE PACHOIOKEHHE XPOMOCOM B HHTEp(]a3HOM sizipe. DyxpomamuH u
eemepoxpomamut. benku XpomaTHa — TUCTOHBIL JJunamuxa s0epHou 000n0uku 6 mumose. AoepHulil
MPAHCnopm.

Knerounsle BxmoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK JYKapuoT (pacTUTEIbHOM,
KUBOTHOMU, TPUOHON).

JleMOHCTpanun

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

Tabauibl 1 cxembl: «CTpoeHHE SyKapHOTHYECKON KiIeTKH», «CTpoeHHe >KMBOTHOM KIIETKN,
«CTtpoeHne  pacTUTENbHOW  KIeTKW»,  «CTpoeHne  MUTOXOHApUM»,  «xpo»,  «Crpoenue
MIPOKAPUOTUYECKOMN KIIETKUY.

O6opyioBaHKe: CBETOBOM MHUKPOCKOI, MHKPOIpENnaparbl pacTUTENbHBIX, >KMBOTHBIX KIJIETOK,
MUKpoOTpenapaThl 0aKTepHaTbHBIX KIETOK.

JlabopaTopHas padora «/3yueHne CTpOeHUs KIETOK Pa3IMUHBIX OPTaHU3MOBY.

[IpakTHyeckas padora «lI3ydyeHue cBOMCTB KJIETOUHOM MEMOPaHbBI.

JlabopaTtopnas pabora «MccieqoBanue 1uIa3mMonM3a M ACIUIA3MOJIM3a B PACTUTENIBHBIX
KJIIETKaX».

IIpakTHyeckas padora «/3yueHne NBUKEHUS HUTOILIA3MBbl B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NMpeBpPAaLeHHE JHEPTHH B KJIeTKe

AccuMmwsiiMsE M AUCCUMMJISIUS — JBE CTOPOHbI MeTabonu3ma. Tumbl oOMeHa BeIlecTB:
aBTOTPOGHBIA W TeTepoTpodHBIA. YdUacTHe KHUCIOpoJa B OOMEHHBIX Mpoleccax. DHEepreTHuecKoe
obOecrieuenue kietku: mnpespameHne AT® B oOMeHHbIX mpoueccax. DepMEHTATUBHBIM XapakTep
peakuuii KieToyHoro meradbonusma. DepMeHTHl, UX CTPOCHHE, CBOMCTBA M MEXaHH3M JeHCTBUS.
Kodepmentsl. OTinnuust pepMEHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. benku-akTuBaToOpbl U OEIKU-
MHTUOUTOPBL. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX PEaKIUil OT pa3IuYHbIX (PaKTOPOB.

IlepBHUYHBIN CUHTE3 OPTaHUYECKHUX BEIIECTB B KIETKE. POTOCUHTE3. AHOKCULEHHDIU U OKCULEHHDLU
gomocunmes y baxmepuii. Ceemocobuparowjue nuemeHmsl U NUSMeHmMsl peakyuoHHo2o yeumpa. Poib
XJIOpPOIUTacTOB B mpolecce porocunTeza. CeroBas M TeMHOBas ¢asbl. Pomoovixanue, Cs, Cr u CAM-
munst ghomocurme3sa. 1IpoayKTUBHOCTh (hOTOCHHTE3a. BnusHue paziauyHbIX (AKTOPOB Ha CKOPOCTb
dorocunTesa. 3HaueHue (POTOCHHTE3A.



XeMocuHTe3. Pa3HooOpaszue OpraHu3MOB-XEMOCHHTETUKOB: HUTPHUPHUIHMPYIONIHE OaKTepHH,
XKene300aKTeprn, CepoOAKTEPHH, BOJIOPOHBIC OaKTepru. 3HAUCHHE XEMOCHHTE3A.

AHa’poOHbIe opraHu3Mbl. Bumbl Opoxenus. [IpoaykTel OpOKEHHST W HMX HCIOJIH30BAHHE
4yeJI0BeKOM. AHa3pOOHBIE MUKPOOPTaHU3MbI Kak 00bEKThl OMOTEXHOJIOTUN U BO30YAUTEIU OOIEe3HEH.

AdpoOHBIE OpraHU3MBI. DTallbl YHEPreTHUECKOro oOmMeHa. [loaroroBuTenbHbIN dTam. [ uKonu3 —
OECKHUCIOPOIHOE paCUICTNIEHUE TIFOKO3bI.

buonornueckoe oxkuciIeHUE, WIM KIETOYHOE JbIXaHue. Poib MHUTOXOHIIpUM B Tmpoleccax
ounonornueckoro okucieHus. [{ukmmueckne peaknuu. OxucnautenbHoe GdochopuiupoBanue. IHepeus
MeMOPaHHO20 epaouenma npomonos. Cunmes ATD: paboma NPOMOHHOU ATD-
cunmassl. [IpeumyniectBa a’spoOHOro myTd oOMeHa BellecTB Imepe] aHa’poOHbIM. P (HEKTUBHOCTh
HHEPreTHUECKOro 0OMeHa.

JleMOHCTpaLun

Hoptpetst: JIx. [Ipuctin, K.  A. TumupsizeB, C. H. Bunorpanckuii, B. A. DHrensrapur,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabauiel u cxeMbl: «POTOCHHTE3Y, «DHEpreTuueckuii ooMen», «buocunrtes oenka», «CTpoeHue
bepmeHTay, «XeMOCHHTE3Y.

OO06opyIOBaHKE: CBETOBOM MHKpPOCKOM, OOOpPYJIOBaHHME Ui MPHUTOTOBICHHS TOCTOSHHBIX U
BPEMEHHBIX MUKPOTIPETIapaToB.

JlaGopaTopnass padora «l3yueHrne KaTaTUTUYECKOW aKTUBHOCTH (EpMEHTOB (Ha TpuUMepe
aMUJIa3bl WIK KaTaJia3bl)y.

JlaGopaTopnass padora «M3yueHne (epMEHTATUBHOTO DACIICTUICHUS TMEPOKCHAa BOJOpPOJa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopHas padora «CpaBHeHHE NMPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a.

JlabopaTopnasi padora «CpaBHEeHHE TTPOIIECCOB OPOKEHUS U JIBIXAHUS.

Tema 7. HaciiencrBeHHasi MH(popMalnus U peanu3anus eé B KJIeTKe

Peakiun marpuyHoro cuntesa. [[puHIMN KOMIIJIEMEHTAPHOCTU B PEaKLUsIX MATPUYHOTO CUHTE3A.
Peanuzamms HacnenctBeHHOW wuHpopManuu. ['€HETHYECKUH KOJ, €ro CBOWCTBA. TpaHCKpUIIUS —
MatpuuHblii cuHte3 PHK. IlpuHIMOBI TpaHCKpUINIIMM: KOMIUIEMEHTApPHOCTh, AHTUIIAPAIETbHOCTD,
acumMMmeTpudHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckou kiemxe. Hekooupyrowue PHK.

Tpancnsuuss u e€ stanbl. Yyactue TtpaHcnopTHeix PHK B OuocunTesze Oenka. YcioBus
ouocunresa 6enka. Konupoanue aMmuHokucioT. Poib pubocom B GuocunTese Oernka.

Cospemennvie npedcmasnenus o cmpoeHuu cenog. OpraHu3zalus TE€HOMa Yy NPOKapuoT U
yKapuoT. Perymsiuusi akTUBHOCTM TE€HOB Yy nmpokapuoT. Iumoresa omepona (d. XKako0,
K. Mano). Monexynapuvie mexanuzmuvl dKCnpeccuu 2enos y sykapuom. Ponb xpomamuna 6 pecynayuu
pabomwi 2enos. Perynsius 0OMEHHbIX MpolieccoB B KieTke. Kiierounslit romeocTas.

Bupycsl — HeknieTouHble (OPMBI )KU3HU U 00JIUTaTHBIE TTapa3uThl. CTPOCHHUE MPOCTHIX U CIOKHBIX
BHUPYCOB, PETPOBUPYCOB, Oaktepuodaron. Kuznennviti yuxn [[HK-cooepocawux eupycos, PHK-
codeparcawux supycos, bakmepuoghacos. Obpamnas mpaHcKpunyus, pesepmasa, UHmezpasa.

BupycHbie 3a0oneBanusi uenoBeka, >kMBOTHBIX, pacteHuid. CIIMJ], COVID-19, conuanbHbie u
MEIUIUHCKHIE MTPOOIEMBI.

buoungpopmamuxa: unmecpayus u ananuz oonvwiux maccusos («bigdata») cmpyxmypHoix
buonocuueckux Oannvix. Hanomexunonocuu 6 oOuonocuu u meouyuwne. Ilpoepammupyemvie ¢hynkyuu
benxos. Cnocodbvl 00cmasku 1eKapcma.

JleMoOHCTpanuu

Ioptpetsi: H. K. Konbios, 1. 1. iBanoBckwuii.

Tabauiel u cxeMbl: «bruocunTe3 6enkay, «I'eneTudeckuit ko, «Bupycen», «baktepuodarmny.

IIpakTnyeckas padora «Co3aHue MOJENHN BUPYCa».

Tema 8. 7KM3HEeHHBIN LUK KJIETKH

Knerounslii 1uki1, ero mepuoasl u peryisius. Marepdaza nu muro3. OcoOEHHOCTH MPOLECCOB,
npoTekaronux B uurepdase. [lonroroska kietku k aeneHuto. [IpecunreTnueckuii (MOCTMUTOTHYECKUI),
CHUHTETHUYECKUH U MOCTCUHTETUUECKUH (IPEMUTOTHYECKUI) TePUOIbl HUHTEP(haA3bI.

Martpuunsiii cunte3 JIHK — perumkanus. [puanunsr perumkanun JJHK: kommemenTapHOCTS,
MOJIyKOHCEPBAaTUBHBIM CHHTE3, aHTUNapajuieapHOCTh. MexanusMm permkauun JHK. Xpomocowmst.



Crtpoenune xpomocoMm. Temomepbl © Tenomepasa. XPOMOCOMHBI Ha0Op KIETKH — KapHOTHIL.
JIMTUIOMTHBIN ¥ TaIJIONIHBIA HA0OpBhI XpoMocoM. [ oMoTorHdHbIe XpOMOCOMBI. [10J10BBIE XpOMOCOMBEI.

Henenune xneTkn — Muto3. CTaauM MHUTO3a M MPOUCXOJSAIIME B HUX MPOLECCHl. THIBI MUTO3a.
Kaproknnes u nutokuHes. buomornueckoe 3Ha4UeHHE MUTO3A.

Perynsiiius MUTOTHYECKOTO [IMKIIA KIeTKH. [Iporpammupyemast KiieTouHasi THOeIb — aromnTo3.

Knerounoe sapo, xXpomMocombl, (yHKIMOHaIbHAs TeHOMHKA. Mexanusmsl nponughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugposas kiemka» — ououngopmamuyeckue mooenu
@DYHKYUOHUPOBAHUS KIIeMKU.

JleMoOHCTpanuu

Tabmuibl u__ cxeMbl: «OKM3HEHHBIN UK KICTKW», «MuTto3», «CTpoeHHE XPOMOCOMY,
«Pemmukanmsa JJHK».

OOGopynoBaHme: CBETOBOM MUKPOCKOII, MUKpPOTIpETapaThl: « MUTO3 B KJIETKAX KOPEIIKa JIyKay.

JlaboparopHasi pabota «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIPETAPATAX».

JlaGopaTopnas paGora «HaGmoneHne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa Jyka (Ha TOTOBBIX
MUKpOIIpenapaTax).

Tema 9. Ctpoenune u pyHKIMH OPraHu3MOB

buonoruueckoe pasnooOpasue opranuzMoB. OIHOKIETOUYHbIE, KOJIOHHATbHbBIE, MHOTOKJIETOYHbBIE
OpraHU3MBl.

Oco0OeHHOCTH CTPOEHUS U JKU3HENESATEIbHOCTH OJHOKIJIETOUHBIX OpraHu3MoB. bakrepun, apxew,
OJTHOKJICTOYHBIE IPUOBI, OTHOKJIETOYHBIE BOJOPOCIIH, APYTHe NPOTUCTHI. KoOHNaIbHBIE OPraHU3MBI.

B3auMOCBA3p 4acTeil MHOTOKIETOYHOIO OpraHu3ma. TkKaHW, OpraHbl M CHUCTEMBI OPIaHOB.
OpranusMm Kak enuHoe nesoe. I'omeocras.

Tkanu pactenuil. Turbl pacTUTENbHBIX TKaHEH: oOpa3oBaTenbHas, MOKPOBHAs, MPOBOSAIIAS,
OCHOBHas, MexaHuuyeckass. OCOOEHHOCTH CTpoeHUus, (DYHKIMI M pacloyioKeHUs TKaHeil B opraHax
pacTeHuil.

TkaHM XKUBOTHBIX M 4YeIOBEKa. TWIBI KMBOTHBIX TKaHEH: JMUTENIMAIbHAsA, COCIUHUTEIbHAS,
MblIllIeyHast, HepBHasA. OCOOEHHOCTH CTpOEeHHUsI, QYHKIMI U pacoIOKEHUs] TKaHEel B opraHax >KMBOTHBIX
U YEJIOBEKa.

Opransl. BereratnBHblE M TE€HEpAaTMBHBIE OpraHbl pacTeHUM. Oprabl U CHCTEMBI OPIaHOB
JKUBOTHBIX U 4yesioBeka. DYHKIUU OPraHOB U CUCTEM OPIaHOB.

Omnopa Ttena opranuzMoB. Kapkac pacreHnid. CkeneTsl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHbIll 1 BHyTpeHHMH ckeneT. CTpOEHNE U TUIIBI COETMHEHUS KOCTEH.

JIBukeHne opraHu3MoB. [IBuMKeHHE OJHOKIJIETOYHBIX OPraHU3MOB: aMEOOUIHOE, KI'YTUKOBOE,
pecHu4HOE. [[BH)KEHHE MHOTIOKJIETOYHBIX PACTCHUM: TPONU3MBI U HACTUU. [[BH)KEHHME MHOTIOKJIETOYHBIX
’KUBOTHBIX U YeJIOBeKa: MbllieuHas cuctema. Pednexc. CkeneTHble MBILIIBI U UX padoTa.

Iluranue opraHusmoB. llormomeHue BOABI, YIVIEKUCIOrO Tra3a M MHHEpAIbHBIX BEIIECTB
pacteHusiMH. IIuTaHme >KMBOTHBIX. BHYTpHIIONIOCTHOE M BHYTPHUKJIETOYHOE mnHIueBapeHue. Ilnranue
MO3BOHOYHBIX  KUBOTHBIX. OTHENbl MNUIIEBApPUTENBHOIO Tpakra. [luimieBapuTenbHBIE — JKENE3BI.
IInmeBapuTenbHas CUCTEMA YEJIOBEKA.

Hpixanue opranu3moB. Jlpixanue pacteHmii. Jlpixanue >XKuBOTHBIX. Juddysus razoB uyepes
MOBEPXHOCTh KiIeTkU. KoxHoe npixanue. [[pixarenpHas moBepxHOCTh. JKabepHoe U JIETOYHOE JhIXaHUE.
JIpIxaHMe TO3BOHOYHBIX JKUBOTHBIX M YEJIOBEKAa. OBOJIIOLMOHHOE YCIOXXHEHHME CTPOEHUS JETKUX
ITO3BOHOYHBIX JKMBOTHBIX. JIpIXaTeJIbHAS CHCTEMA YelIOBeKa. MeXaHW3M BEHTWIALMM JETKUX y NTUL U
MIIeKonuTarouux. Perymsuus asixanus. [IpixarenbHbie 00bEMBI.

TpancnopT BemecTB y OpraHu3MoB. TpaHCIOPTHBIE CHCTEMBI pacTeHHW. TpaHCIOPT BEIIECTB y
KUBOTHBIX. KpoBeHOCHast cuctema u €€ opranbl. KpoBeHOCHast cucTemMa IM03BOHOYHBIX JKUBOTHBIX U
yenoBeka. Cepaie, KPOBEHOCHBIE COCYJlbI U KpoBb. Kpyrum KpoBooOpaleHus. IBOJIIOLHOHHBIE
YCIOKHEHUsI CTPOEHUS KPOBEHOCHOH CHCTEMbI IIO3BOHOYHBIX JKMBOTHBIX. PabOota cepama u eé
perynsuus.

Beigenenue y opranuzMoB. Beinenenne y pacrenuil. Boigenenue y skuBoTHbIX. COKpaTUTEIbHBIE
Bakyousid. Opransl BelieneHus. OuiabTpanus, ceKpelys 1 o0paTHOE BcachlBaHHE KaK MEXaHU3MbI PaOOThI
oprasoB BblieneHMs. CBS3b NOJOCTU TeJla C KPOBEHOCHOM M BBIIEIUTEIbHONW CUCTEMaMU. Brinenenue y
MO3BOHOYHBIX KUBOTHBIX U 4enoBeka. [louku. Ctpoenune u ¢pyHKIMOHUpOoBaHUe HeGpoHa. OOpazoBaHue
MOYH Y YEJIOBEKA.



3ammra y OpraHM3MOB. 3allluTa Yy OJHOKIETOYHBIX OpraHu3MoB. Crnopbl OakTepuil M IMCTHI
MIPOCTEHUIINX. 3aluTa Yy MHOTOKJIETOYHBIX pacTeHuil. Kytukyma. Cpencrsa macCHBHOW M XMMUYECKON
3aIUThl. OUTOHLIUIBL.

3ammra y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M MX NpPOM3BOJHBIE. 3allMTa OpPraHu3Ma OT
Oosezneit. MmyHHast cucrema venoBeka. KieTOUHBI M TyMOpanbHbI UMMYyHHUTET. Bpoxn&HHBIN u
npuoOpeTEéHHbI  crienuduueckuii  UMMYHUTET. Teopusi KJIOHAJIbHO-CEJIEKTUBHOTO HMMMYHHUTETa
(IT. Opmux, ®@. M. bepuer, C. Tonerasa). BocnanurenbHble OTBETHl OpraHW3MOB. Poiib BpOXKAEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

PazgpaxxuMocTs M peryiisiiys y OpraHu3MoB. Pa3gpakMMoOCTh y OZHOKJIETOYHBIX OPraHHU3MOB.
Takcucsl. Pa3npaxxuMoCTh M peryJisinus y pacTeHuil. POcToBBIE BemecTBa U X 3HAaYCHUE.

HepBHast cucrema u pediekTopHas peryssiius y >KMBOTHbIX. HepBHas cucrema M €€ OTIEINBI.
OBOJIIOIIMOHHOE YCJIOKHEHHE CTPOCHHMS HEPBHOM CHUCTEMBI y >KMBOTHBIX. OTAENBI TOJOBHOTO MO3ra
MO3BOHOYHBIX KUBOTHBIX. Peduiekc u pedrekropHas ayra. besyciaoBHbie U yCIOBHBIE pedIeKChI.

['ymopasibHast peryJisiiys ¥ SHAOKPUHHASL CUCTEMA KUBOTHBIX U YeI0BeKa. JKene3pl SHAOKpUHHON
CUCTEMBl M HX TOPMOHBI. JlelicTBME TOPMOHOB. B3aMMOCBS3b HEPBHOW U JHIOKPUHHON CHUCTEM.
['unoranamo-runoduszapHas cuctema.

JleMoOHCTpanuu

Ioprper: U. I1. ITaBnos.

Tabmuuel 1 cxeMmbl: «OZHOKIETOUHBIE  BOJOPOCHH», «MHOTOKIETOYHbIE — BOJOPOCIN»,
«bakrepun», «lIpocreiimmey, «OpraHbl IBETKOBBIX pacTeHHI», «CHCTEMBI OpPraHOB MO3BOHOYHBIX
JKUBOTHBIX», «BHYTpeHHee CTpoeHHME HAaceKOMbIX», «TkaHM pacTeHuil», «KOpHEBbIE CHCTEMBI»,
«Ctpoenue crebms», «CTpoeHue JIUCTOBOM IUTaCTUHKMY», «TkKaHM >KMBOTHBIX», «CKeJeT YeloBeKay,
«lInmeBapurenvHas cucreMa», «KpoBeHocHas cucreMay, «JlpixarenbHass cucrema», «HepBHas
cucrteMayn, «Koxa», «MplmeuHas cucrteMa», «BpiaenurensHas cuctemay, «OHIOKPHUHHAs CHCTEMA»,
«Ctpoenne Mpiuue», «Mmmynurer», «KumeunomnosnoctHeie», «(CxeMa NHMTaHUS PacTEHUI,
«KpoBeHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKMBOTHBIX», «CTpoeHme Tuiapey, «CTpoeHue IUIaHapum»,
«BHyTpeHHee cTpoeHue N0XkAeBOro 4epBs», «HepBHas cuctema poid», «HepBHas cucrema JISATYIIKN,
«HepBHast cucrema npecMmbikaommxcs», «HepBHag cucrema nTuny, «HepBHas — cucrema
MIIeKonHuTaroumx», «HepBHas cucrema uenoBekay, «Pediexcy.

OO6opyioBaHKE: CBETOBOII ~ MUKPOCKOII, ~ MHUKpOIIpernapaTbl  OJHOKJIETOYHBIX  OpPraHU3MOB,
MUKpOIIPENapaTsbl TKAaHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIMM HACEKOMBIX, HIVIOKOXKHUX, IKUBBIE
SK3EMIUISIpbl KOMHATHBIX pacTeHUM, repOdapuu pacTeHHH pasHbIX OTAENOB, BJIaXKHbIE Mpernaparbl
KUBOTHBIX, CKEJIEThl ITO3BOHOYHBIX, KOJUJICKIIMH OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEIOBEKa,
o0opyaoBaHUE [UIsl JAEMOHCTpAllMd TOYBEHHOTO M BO3AYLIHOIO MHTAaHUS PACTEHHUM, pacuierieHus
Kpaxmasia MU OeNKOB IMoJ JeiicTBUeM (epMEeHTOB, 00OpyHOBaHME Ui JIEMOHCTpPAIMH OIBITOB IO
WU3MEPEHHUIO KU3HEHHOM EMKOCTH JIETKHX, MEXaHU3Ma JIbIXAaTEJIbHBIX JIBM)KEHHWM, MOJEIN TOJOBHOTO
MO3ra pPas3jINYHbIX )KUBOTHBIX.

JlaGoparopnas padora «/3yueHre TkaHel pacTeHUIN.

JlabopaTopHas padora «/3yueHne TKaHE! )KUBOTHBIX).

JlaGopaTtopHas padora «/3yueHrne opraHoB IBETKOBOTO PACTEHUSD.

Tema 10. Pa3mMHokeHHMe U pa3BUTHE OPTaHU3MOB

@opMbl Pa3MHOKEHHsI OpraHu3MoB: Oecrojoe (BKJIOYas BEreTaTUBHOE) M TOJIOBoe. Bujs
0€ecI10JI0oro pa3sMHOXKEHHMSI: TOYKOBaHKE, CIIOPYJIALUs, (hparMeHTalMsl, KIOHUPOBaHHE.

ITonoBoe pasmuoxenue. IlonoBble kineTkn, nian ramerel. Meio3. Craagun meiosa. [loBenenue
xpoMmocoM B Mero3e. KpoccuHrosep. bruosmornueckuii cMbIcit Melo03a | MOJI0BOTO npouecca. Meinos u ero
MECTO B KU3HEHHOM LIUKJIE OPIaHU3MOB.

[IpenzaponpimieBoe pazputue. ['ameroreHe3 y >kKuBOTHbIX. [lonmoBeie xkenes3bl. OOpa3oBaHHE U
pa3BUTHE NOJOBBIX KJIETOK. Criepmarorenes u ooreHe3. CTpoeHHUE MOJIOBBIX KIETOK.

OmiogoTBOpeHHE U SMOpPUOHAIBHOE pa3BUTHE JKUBOTHBIX. (CrocoObl  OIUIOAOTBOPEHUS:
Hapy»Hoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTE€HE3). OMOPHOJIOTHS — HaykKa O pa3BUTHUU
opranu3MoB. Mopgoeenes — o0Ha u3 2naguvix npodiem smopuonoeuu. Konyenyus mopghozenos u mooenu
mopghoceneza. Craaum >MOpHUOreHe3a JKUMBOTHBIX (Ha mnpumMepe Jnarymku). JpoGnenue. Tumbl
npoOneHust. /JemepmMuHuposanHoe u HedepMuHuposanHoe Opodienue. bracmyna, munvl oOnacmyi.



Oco0eHHOCTH IPOOICHHS MIICKOMUTAIONINX. 3apOABIIIEeBbIe TUCTKU (TacTpyJIsius). 3aKiiagka OpraHoB U
TKaHEW M3 3apOJBIINIEBBIX JINCTKOB. B3anMHOEe BIWSHHME YacTed pPa3BUBAIOMIETOCS 3apObIIIa
(oMOpHoHaNbHAS WHIYKIMS). 3akiaJka TUIaHa CTPOCHHUS >KMBOTHOTO KaK pE3yNbTaT HepapXHUeCKUxX
B3aMMOJICCTBUIN TE€HOB. BiusHue Ha SMOPHOHAIBHOE Pa3BUTHE PA3IMUYHBIX (HDAKTOPOB OKpYkKAIOIIEH
Cpesbl.

Poct u pasButue xuBOTHBIX. [locTomOpnonanbHbI nepuoa. Ilpsimoe u HempsiMoe pas3BHUTHE.
PasButne ¢ metamopdo3oM y 0eCro3BOHOYHBIX U MO3BOHOYHBIX KMBOTHBIX. bHojorndeckoe 3HaueHUE
MPSIMOTO U HEMPSAMOrO Pa3BUTHS, UX PACHPOCTPAHEHUE B MpHUpoJie. TUIbl pocTa )KUBOTHBIX. DaKTOPHI
PEryJSlMd POCTa >KMBOTHBIX U 4enoBeka. CTaauu MOCTIMOPHMOHATHHOTO PAa3BUTHS y >KMBOTHBIX U
yenoBeka. [lepuoabl onTorenesa yenoseka. CtapeHne U cMepTh Kak OMOJIOTHYECKUE MPOIIECCHI.

PasmHoOxeHne W pa3Butue pacteHuil. ['amerodur m cmopodur. Meiio3 B >KH3HEHHOM IHKIIE
pactenuii. OOpa3zoBaHHe crop B mporecce Meiosza. ['amerorene3 y pacrenuid. OIuIoJOTBOpEHHUE U
pa3BUTHE PACTHTEIHHBIX OpPraHU3MOB. [|BOIHOE OTIOIOTBOPEHHUE Y IIBETKOBLIX pacTeHHil. OOpazoBaHue
Y Pa3BUTHE CEMEHU.

MexaHu3Mbl peryJisiiui OHTOI€He3a Y pACTEHUM U KUBOTHBIX.

JleMoOHCTpanun

Hoptpetsi: C. I'. Hapammn, X. [lIneman.

Tabmuibl _u cxembl: «BeretatTuBHOe pa3MHOXKEeHHE», «THUMBI OECmosioro pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMHJIOMOHaAb», «Pa3MHOXeHue »3BrieHsl», «Pa3MHOXkeHUE TUIpBD, «Meio3y,
«Xpomocombl», «l['amerorenes», «CTpoeHHE SNMIEKIECTKH W crnepMmaTo3ouaa», «OCHOBHBIE CTaguu
oHTOreHe3a», «lIpsmoe u HenmpsMoe pasButue», «PazBurue Maiickoro xyka», «Pa3Butue capaHum»,
«Pa3Butue nArymkm», «J{BoilHOE OIUIOJOTBOPEHUE Yy UBETKOBBIX pacTeHui», «CTpoeHue cemsH
OJIHOJIOJIBHBIX U JIBYAOJBHBIX pacTeHUui», «KU3HEHHBIH MK MOPCKOM KammycThDy, «KU3HEHHBIA UK
Mxay, «KU3HEHHBIN UK NaNOPOTHUKA, «KW3HEHHBIN LUK COCHBI».

O06opyI0BaHKE: CBETOBOM MUKPOCKOT, MUKPOTIPENapaThl SHIIEKIETOK U CIIEPMATO30UI0B, MOJIEIb
«{uKJ1 pa3BUTHS JATYILIKW.

JlabopaTropHasi padora «/3yueHue cTpoeHHs OJOBBIX KJIIETOK Ha TOTOBBIX MUKpOIpEnapaTax.

IIpakTnueckass padora «BbIsiBI€HHE TPU3HAKOB CXOJCTBA  3apOJBIIICH  IMO3BOHOYHBIX
JKUBOTHBIX).

JlaGopaTtopnas padora «CTpoeHHE OPraHOB PA3MHOKEHUS BBICIINX PACTCHHIN.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIECTBEHHOCTH U M3MEHYHUBOCTH OPraHU3MOB

HcTopusi CTaHOBJIEGHUS M PA3BUTUS TEHETHKH Kak Hayku. PabGoter I'. Menpgens, I'. ne ®pusa,
T. Moprana. Ponb oTeuecTBeHHBIX Y4€HbIX B pa3Butuu reHetuku. Paborst H. K. Kombumosa, H.
W. BaBunosa, A. H. benozepckoro, I'. /. Kaprmeuenko, 1O. A.@umunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T'€HETHYECKHUE MOHATHA U CHUMBOJIBL. | 'OMOJOTMYHBIE XPOMOCOMBI, AJUIEIbHBIE TEHBI,
aJIbTEPHATUBHBIE IPU3HAKH, JOMUHAHTHBINA U PELIECCUBHBIM NPU3HAK, TOMO3NUT0TA, T€TEPO3UT0Ta, YUCTAS
JUHUSA, THOpHUIBL, TreHOTun, ¢eHoTun. OCHOBHBIE METOJbl TI'E€HETUKU: THUOPHUI0JIOTUUYECKUH,
LUTOJIOTMYECKUH, MOJIEKYJIIPHO-T€HETUYECKH.

JleMoOHCTpanuu

Ioptpetsni: I'. Mennens, [ ne ®pu3, T.Mopran, H. K.Konsuos, H. U. BaBunos, A.
H. Benozepckuii, I'. /1. Kapneuenko, 0. A. ®unumuenko, H. B. Tumodees-PecoBckuii.

Tabauibl U cxeMbl: « MeTo bl TeHETUKI, «CXEeMbI CKpELTUBaHUS.

JlaGopaTopHas padora «/[po3oduia kak 00BEKT FTeHETUIECKUX UCCIIEIOBAHUID.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpunnoe ckpemmBanue. llepBeiii 3akoH MeHmenss — 3aKOH €IMHOOOpa3usi THOPUIOB
neporo mnokosieHus. [lpaBwino ngomuHupoBanusi. Btopoit 3akoH MeHaens — 3aKOH pacIleIUICHUS
npu3HaKoB. L{uTonornueckue 0CHOBBI MOHOTHOPUHOTO CKpeluBanus. [ MmoTe3a 4ucTOTh raMeT.

AHanmu3upyromee ckpemuBanue. [IpoMexyTouHbli XapakTep HacieaoBaHus. Paciieruienue
MIPU3HAKOB MPU HETIOJTHOM JIOMUHUPOBAHUHU.

JurunbpuaHoe ckpemmBaHue. Tpetwit 3akoH MeHzenss — 3aKOH HE3aBHCHMOTO HAcCJIeIOBaHUS
npu3HaKoB. L{uTonornueckrne OCHOBBI TUTHOPUIHOTO CKPEIIMBAHUSI.



CuerieHHOe HacienoBanue npusHakoB. Pabotel T. Moprana. ClerieHHOe HacleI0BaHUE TeHOB,
HapylIEHNE CLHEIJICHUS MEKy TeHaMH. XPOMOCOMHAasl TEOPHsI HACIIEICTBEHHOCTH.

['enernka mosia. XpPOMOCOMHBIM MEXaHM3M ONpeNeiIeHUsT Tmojia. AyTOCOMBI M IOJOBBIE
XpOMOCOMBI. ['OMOraMeTHBIi U TeTeporaMeTHbI Moji. ['eHeTnyeckas CTPyKTypa IMOJOBBIX XPOMOCOM.
Hacnenosanue npu3HakoB, CHEIIEHHBIX C TIOJIOM.

I'enotun kak 1enoctHas cucteMa. llnedoTponusi — MHOXECTBEHHOE JICMCTBHE TIE€Ha.
MHoXecTBeHHBIN auienu3M. B3auMopeiicTBue HeaieabHbIX TeHOB. KoMIieMeHTapHOCTh. DNHCTa3.
[Tonumepus.

['eHeTHYECKUi KOHTPOIIb PA3BUTHSI PACTCHUIA, )KUBOTHBIX U YEIOBEKa, a TaKKe (PU3MOIOTHUECKIX
MPOIIECCOB, TIOBEJCHUS W KOTHUTUBHBIX (GyHKIMHA. [eHeTHMueckue MeXaHu3Mbl CHUMOHMOTEHE3a,
MEXaHHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — TMAPA3UT» U «XO3IMH — MHKPOOHOM». ['@HeTHYeCKHe acTeKTh
KOHTPOJISI U U3MEHEHUS HACJICACTBEHHOW HH(POPMAIIMH B TIOKOJICHUAX KJIETOK U OPTaHU3MOB.

JleMoOHCTpanuu

IToptpetsi: I'. Menaens, T. Mopras.

Tabmuuel u cxemsl: «IlepBbiif u BTOpoil 3akoHbl Menzaens», «Tperuit 3akoH MeHaens»,
«AHanm3upyrolee ckpemuBaHue», «Hemomnoe pomuHupoBaHue», «ClemeHHOe HacjaeI0BaHue
Npu3HAKoB y Apo3odumiby, «leHetnka mona», «Kapuotunm wyenoBeka», «Kapuotum apo3oduiibn,
«Kapuotun ntuien», « MHOXKECTBEHHBIN aIen3M», «B3anMo1eiiCTBHE T€HOBY.

OO6opynoBaHue: MOAEIb s JEMOHCTPAllMU 3aKOHOB €IUHOO0Opaszus THOPHAOB MEPBOTO
MOKOJICHWSI W paCLICIUIEHWs TPU3HAKOB, MOJENb JUIs JEMOHCTPAllMM 3aKOHAa HE3aBHCHMOTO
HACJICJOBAHUS MPU3HAKOB, MOJEIb JUI JAEMOHCTPAlMHU CUEIUIEHHOTO HACJIEIOBAHUSA IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «/[pozodpunay.

IIpakTuyeckas padora «/3ydeHue pe3ylnbTaTOB  MOHOTHOPHIHOTO  CKpPEIIMBAHHUS Y
JIPO30(UITBD.

IIpakTuyeckas padora «/3ydenue pe3yabTaToB AUTUOPUTHOTO CKPEIIMBAHUS Y APO3OQPUIBI.

Tema 13. 3aKkoHOMEepPHOCTH H3MEHYHBOCTH

BsaumoneiicTBue reHotuna u cpeabl npu GopMupoBaHuu ¢eHotumna. MI3MeHYHBOCTh MPU3HAKOB.
KauecTBeHHBIE M  KOJNMYECTBEHHbIE NPHU3HAKK. BuIbl HM3MEHYMBOCTH: HEHACJIEACTBEHHass U
HaCJIEICTBEHHASI.

MonudukanonHass HW3MEHYMBOCTb. Ponb cpeapl B QOpMHUPOBAHUU  MOJIU(DUKAIMOHHOU
m3MeHunBoctT. Hopma peakuum npusHaka. BapuanMoHHBIA PO M BapUAIlMOHHAs  KpuBas
(B. Horanncen). CBoiicTBa MOAU(PUKAITMOHHON N3MEHYUBOCTH.

I'enoTunuueckass  M3MeHYUMBOCTh.  (CBOMCTBA  I€HOTUIIMYECKOM  M3MEHYMBOCTU.  Bubl
TeHOTUITUYECKON M3MEHYMBOCTH: KOMOMHATUBHASI, MyTallHOHHASI.

KoMmOnHaTtiBHasT W3MEHYMBOCTHb. MeW03 W TIOJIOBOM TIpolecC — OCHOBA KOMOWHATUBHOM
U3MEHYMBOCTU. PoJIb KOMOMHATHBHOW HW3MEHYMBOCTH B CO3JaHUM TEHETHYECKOrO pa3HoOoOpaswsi B
Ipesesiax OJJTHOTO BHJIA.

MyTanuonHasi ”3MEHYMBOCTh. Buibl MyTaluii: reHHbIE, XPOMOCOMHBIE, TeHOMHbIEC. CIIOHTaHHBIE
Y MHAYLHPOBAaHHbIE MyTalWU. SIepHbIE W IUTOILIa3MaTH4YecKue MyTanuu. COMAaTHYECKHE U IOJIOBBIE
MyTaiuu. [IpUyuHBl BO3HMKHOBEHHUs MyTaluil. MyTareHsl M WX BIWSHME Ha OPraHU3MBI.
3aKOHOMEPHOCTM MYTAllMOHHOTO IIpolecca. 3aKOH TOMOJIOTHYECKHMX PSJAOB B  HACIEIACTBEHHOMN
n3menunBoctu (H.W. BaBuios). BHesigepHast ”3MEHUYMBOCTD U HACJIE€ICTBEHHOCTb.

Onueenemuxa U 9NUCEHOMUKA, POJb  INULEHEMUYECKUX (DAaKmopos 6 HAClIe008aHuu U
UBMEHYUBOCINU PEHOMUNUYECKUX NPUSHAKOSE ) OP2AHUSMOS.

JleMoOHCTpanun

Ioptpetsl: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmuibel ~ w  cxemsl: «Buasl  u3MenHunBoct», «MonaupukanuonHass  U3MEHYHMBOCTBY,
«KomOuHaTBHAsT HM3MEHUMBOCTHY, «Meho3», «OmnogorBoperue», «l'eHeTndeckne 3a0oleBaHUs
yesnoBeKay, « Buasl MyTaruin.

O6opynoBaHue: KHUBbIE U FepOApHBIC SK3EMILISIPbl KOMHATHBIX PAcTeHUH, pUCYHKH (poTorpadun)
KUBOTHBIX C PA3JTMYHBIMUA BUIAMH U3MEHYUBOCTH.

JlaGopaTopHas pabora «VccnenoBaHue 3aKOHOMEPHOCTEH MOJIM(PUKAIIMOHHONW HU3MEHUYMBOCTH.
ITocTpoeHne BaprallMOHHOTO PsIia U BAPUALIMOHHON KPUBOY.

IIpakTHyeckas padora «MyTtaruu y Apo30QuIibl (Ha TOTOBBIX MHKPOIIPENIapaTax).




Tema 14. I'eHeTHKa Yel0BeKAa

Kapuotun udenoBeka. MexayHapoaHas MporpaMMa HCCIEAOBaHUS T€HOMa 4YelloBeka. MeTojsl
M3Y4YEHUSI TCHETUKHU YEJOBEKa: T'C€HEATOTMYECKUH, OJM3HEIOBBIN, IMMTOTCHETHYECKUH, MOIMYISIITHOHHO-
CTaTUCTUYECKUN, MOJIEKYJsipHO-reHeTnYecKuid. COBpeMEHHOE ONpe/iesIeHne T'eHOTUIA: TOJTHOT€HOMHOE
CEKBEHHpPOBaHWE, TEHOTHNUPOBaHWE, B TOM uyucie ¢ mnomompto [I[[P-ananu3a. HacnencrBeHHbie
3a00yieBaHUs 4YellOBeKa. ['@HHbIE W XPOMOCOMHBIE OOJIE3HH uenoBeka. bone3Hu ¢ HacieICTBEHHOM
MIPEAPACIIONOKEHHOCTRIO0. 3HAYEHUE MEIUIMHCKOW TEHETHMKM B TPEJAOTBPAIICHUHM U JICUCHUH
TeHeTUYECKUX 3a00NieBaHUl denoBeka. MeauKo-reHeTUYeCKOe KOHCYIbTHpOoBaHUE. CTBOJIOBBIE KIETKH.
[ToHsiTHE «TEHETHYECKOTO Tpy3a». DTUUYECKHE AaCTeKThl HCCIEIOBAaHWNW B 00JIACTH PETAKTUPOBAHUS
TeHOMA U CTBOJIOBBIX KJICTOK.

['enetnueckue (QakToOpbl TMOBBIMIEHHOW YYBCTBUTEIBHOCTH 4YEJNIOBEKAa K (PU3UYECKOMY H
XUMHUYECKOMY 3arpsi3HEHUIO OKpY’Kalollel cpeabl. ['eHeTnyeckas MpeapacroioKeHHOCTh YelloBeKa K
IaTOJIOTHSIM.

JleMoHCTpanuu

Tabmuubel _u cxeMmbl: «Kapuotunm dyenoBeka», «MeTonbl H3y4YeHHs] TEHETUKH YEJIOBEKay,
«['eHeTnueckue 3a00J€BaHUS YCTOBEKAY.

IpakTnueckas padbora «CocTaBlI€HHE U aHAIU3 POJOCIOBHOM.

Tema 15. Cenexuusi oprann3mMoB

JomecTukanus u cenekius. 3apoKIeHue celleKIuu U goMectukanuu. Yuenue H. U. BaBunosa o
LlenTpax mMpoHCXOXKIEHUSI 1 MHOrooOpa3usi KyJbTypHbIX pacTeHui. Ponb cenekuuu B CO3JaHUM COPTOB
pacTeHul U Nopoj KUBOTHBIX. COPT, MOpPO/A, IITAMM. 3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHOM
n3meHunBoctr H. . BaBuioBa, ero 3naueHue st CENEKIIMOHHON PabOTHI.

MeTo/bl CeNneKIMOHHOM paboThl. VICKyCCTBEHHBIN OTOOP: MAacCOBBIA M WHAMBHIYAbHBIN. JTambl
KOMOWHAIIMOHHOM cenekiuu. M cnpiTanue MpOW3BOAUTENEH MO MOTOMCTBY. OTOOp 1O TEHOTHIYy C
MOMOIIIBIO OLIEHKH (PEHOTHIA MOTOMCTBA U OTOOP M0 TEHOTHIY ¢ oMokl ananu3a JJHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJI CEJEKIIMOHHON paldoThl. PamuannoHHBI M XUMUYECKUN
MyTareHe3 Kak HCTOYHHK MYyTallMii y KyJIbTYpPHBIX (opM opraHu3moB. Mcmonb3oBaHHE TE€HOMHOTO
penakTupoBaHuss W MeToJ0B pekomMOMHaHTHBIX JIHK nms momydenuss wcxomHoro marepuana s
CEJICKLUU.

[Tomryuenue mnonumionoB. BuyTpuBuaosas rudpuanszanus. bin3kopoicTBeHHOE CKpelIBaHUE,
Wi WHOpuAMHr. HepoJacTBeHHOE CKpelIMBaHUE, WIM ayTOpUIUHT. [eTepo3uc U ero MpPHYMHBL.
Ucnonp3zoBanue rerepo3uca B cenekumu. OtnanéuHas ruOpunmsanus. [Ipeomonenne Oecrutommst
MEXBHU/IOBBIX THOPUIOB. JIOCTHIKEHUS CENEKIIUH PACTEHUH U )KUBOTHBIX. «3e1éHasn pesontoyusy.

CoxpaHeHHE U M3YYEHHE N€HETHYECKHUX PECYpPCOB KYJbTYPHBIX PACTEHHN U WX TUKUX POANYEH
JUIS CO3/1aHUSI HOBBIX COPTOB U T'MOPHUIOB CEIbCKOXO3SAWCTBEHHBIX KYIbTYp. M3yuenue, coxpameHue u
VIpasieHue 2eHemuyecKUMU pecypcamil CeabCKOXO3AUCMBEHHbIX U NPOMBICIOBbIX HCUBOMHBIX 6 Yensx
VAYUWEHUSL CYWeCmBYIOWUX U CO30aHUs HOBbIX NOPOO, JUHUL U KPOCCO8, 8 MOM YUCie ¢ NPUMeHeHUuem
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIe008AHULL, NePedo8bIX UOel U NePCREeKMUBHBIX MEXHOLO2UIL.

JleMoOHCTpanuu

Ioprperer: H. W. BaBunos, W. B. Mwuypun, I'. /[I. Kapneuwenko, II. II. JlykesiHeHnko, b.
JI. Acraypos, H. bopinoyr, /1. K. benses.

Ta6muiel 1 cxembl: «L{[eHTpBI TPOUCXOXKIEHUS 1 MHOTO0Opa3usl KyJIbTYPHBIX PACTEHUI», «3aKOH
TOMOJIOTUYECKUX pAJIOB B HACJIEICTBEHHOW HM3MEHUYUBOCTHY, «Metoasl cenekuun», «OtnanéHHas
rubpuanzanus», «MyrareHesy.

Jlaboparopnasi pabora «/3yueHue COpPTOB KyJIbTYpPHBIX PpACTEHUH U TMOPOJ JAOMAIIHUX
KUBOTHBIX.

JlabopaTropHasi pabdora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHUID.

IIpakTuyeckas padora «IIpuBrBKa pacTeHMID.

Ikekypenst «OCHOBHBIE METOABbl W JIOCTHKEHUS CEJIEKIUMU PACTEHHMM U KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTAHIUIO, MNIEMEHHYIO (hepMy, COPTOMCIBITATENbHBIN YYaCTOK, B TEIUIMYHOE XO3SHCTBO,
B J1a00paTOPHIO arpOyYHUBEPCUTETA UM HAYIHOTO IICHTPA)».

Tema 16. BUOTEeXHOJIOIHS U CHHTETUYECKAs OUOJIOTrH s



OOBeKThl, HCIONb3yeMble B OHOTEXHOJIOTMH, — KIETOYHbIE U TKAaHEBbIE KYJbTYpHI,
MUKPOOPTraHU3MbI, UX XapakTepucTuka. TpaauiMoHHas OMOTEXHOJIOTHA: XjeOoreueHue, IMOIydYeHHe
KHCIJIOMOJIOYHBIX IIPOYKTOB, BUHOJIEIINE. Muxkpobuonorudaeckuit CUHTE3. OOBeKTHI
MUKpOOHoornyeckux TexHoioruil. [IpousBoactBo Oenka, aMMHOKUCIOT U BUTAMHHOB.

CozaHne TEXHOJOTMM M HMHCTPYMEHTOB ILIEJICHAIIPABICHHOTO M3MEHEHMS U KOHCTPYMPOBAHUS
T€HOMOB C LEJBI0 IOJYYEHUs OPraHW3MOB M MX KOMIIOHEHTOB, COJEpXKAIllMX HE BCTPEYAIOIINECS B
npupoae OMOCUHTETHYECKUE MTyTH.

Kierounast wHxkeHepus. MeToabl KyJbTypbl KIETOK W TKAaHEH pAacTeHUM W JKUBOTHBIX.
Kpunob6anku. Comarudeckas ruOpuan3alus U COMaTHUECKUI sMOproreHes. Vcrnonp30BaHue rarmion/ioB B
CEJeKIMH pacTeHui. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoeanue MOHOKIOHANbHBIX U
NONUKIOHANLHLIX aHmumen 8 meouyute. VICKyCCTBEHHOE OIUIOIOTBOpEeHUE. PEeKOHCTPYKIUS SHIEKIETOK
U KIOHMpPOBaHWE >KMBOTHBIX. MeETOJ TpaHCIUIAHTALUK sIep KIIETOK. TexHonocuu 0300posnenus,
KYAbMUBUPOBAHUS U MUKPOKIOHATLHO20 PA3ZMHONCEHUS CEIbCKOXO3AUCMBEHHBIX KYAbMYD.

XpOMOCOMHAsi M TE€HHas WHXKEHEepHs. VICKyCCTBEHHBI CHHTE3 TI'eéHa M KOHCTPYMPOBAHHE
pexombunanTHeix JIHK. Coz0anue mpanceennvix opeanusmos. JIOCTHXKEHHS] W MEPCHCKTHUBBI
XPOMOCOMHOM U T€HHOM MH)KEHEPUU. DKOJOTHUYECKHE U ATHUECKHE MTPOOIeMbl TeHHOW HHKEHEPUH.

Menununckue OuorexHosoruu. Iloctrenomuas uudpoBas wmenununa. [IIP-guarHocTuka.
MeTaboIOMHBIN aHaIN3, TEHOICHTPUYECKUN aHAJIN3 MPOTEOMa YeJIOBEKa IS OLICHKH COCTOSIHHUSI €ro
310pOBbsl. VIcronb30BaHME CTBOJIOBBIX KJIE€TOK. TapreTHas Tepanust paka. 3D-OHMouHXXeHepus JUis
pa3paboTku (GyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKHX TEXHOJIOTMH, CO3/1aHHs KOMIUIEKCHBIX TKaHeH
COYETaHHUEM TEXHOJIOTUH TpEXMEpHOro OHONMpHUHTHHra u ckaddonguara s pemeHus 3anad
MEePCOHATIM3UPOBAHHON MEIHUIIMHBI.

Co3naHue BEKTOPHBIX BakKLUMH C LENbl0 OOecredeHuss KOMOMHHPOBAHHOW 3allUThl OT
Bo3Oynuteneit OPBU, ycraHoBieHHMEe MOJIEKYJSIpHBIX MeXaHU3MOB (QyHkiuoHupoBanus PHK-
CoJIepKallX BUPYCOB, BBI3BIBAIOIINX 0CO00 OnacHbIe 3a00JIeBaHMS YeJIOBEKa U KUBOTHBIX.

JleMOHCTpaLun

Talnuiel u_cxembl: «/crnonp30BaHHE MHUKPOOPTaHU3MOB B IPOMBIIUICHHOM IPOU3BOJICTBEY,
«Knerounas nnxenepus», «I'eHHass THXXEHEPUSD).

JlaGopaTopHas padora «l/3yueHre 00bEKTOB OMOTEXHOIOTUNY.

IIpakTnyeckas padora «llomyyeHne MOJIOYHOKHUCIBIX MPOLYKTOBY.

Jkckypeus «buoTexHonorus — BaXHEWINas MNPOU3BOJUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:kaenne u pa3BUTHE IBOJIONHMOHHBIX NPeACTABJICHUNH B 0M010THI

OpomonyonHas teopus Y. Jlapuna. Ilpeanocwlnky BO3HHMKHOBEHMS JapBuUHU3MaA. JKU3HB M
Hay4Has aedaresabHocTh Y. /lapBuHa.

JBuxyuie cuibl 3Boitonuu BuaoB no Y. JlapBuHy (BbICOKass MHTEHCHUBHOCTb DPAa3MHOMXKEHHS
OpraHu3MOB, HACJIEJCTBEHHAss HW3MEHUMBOCTh, OOpb0a 3a CYIIECTBOBAaHME, €CTECTBEHHBIM H
HCKYCCTBEHHBIH OTOOD).

Odopmnenne cunteTndeckoit Teopun sBomoonuu (CTD). HeiftpanbHas Teopus HBOIIOIHU.
CoBpemeHHasi 3BOJIOLMOHHAS OWMOJNOTrHs. 3HAYeHHE DHBOJIOLMOHHONM Teopuu B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTHHBI MUDA.

JleMOHCTpaLun

Hoptpetsi: Apucrorens, K. Jlunnelt, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kiosse, U. lapsun, C.
C. Yersepukos, . U. HImaneraysen, k. Xonneiin, /. K. benses.

Tabnuiel u cxembl: «Cucrema xuBoil npupos! (o K. Jluauero)», «JlecTHuma XxMBBIX CYIIECTB
(o Jlamapky)», «MexaHu3zM (GpopMHUpPOBaHUS MPUCIIOCOOICHUN Y paCTeHUH U KUBOTHBIX (110 Jlamapky)»,
«Kapra-cxema mapmpyrta mytemectsus Y. [lapsuna», «Haxonku Y. [lapBuna», «®opmbl O00ppObI 3a
cymectBoBaHue», «llopoasl romyOeit», «MHoroobpasue KyJabTypHBIX (opM KamycTel», «Ilopossl
JIOMAIIIHUX JKUBOTHBIX», «Cxema oOpa3oBaHusi HOBbIX BUAOB (10 Y. JlapBuHy)», «Cxema COOTHOIIEHUS
JBUKYIIUX CHJT SBOJIOIUI, «OCHOBHBIE MOJIOKEHUSI CHHTETUYECKOI TE€OPUU IBOIIOLIUNY.

Tema 2. MUKpO03BOIIOLUSA U €€ pe3yJIbTaThl



[Tomynsiumst  kak 2JeMeHTapHas eauHuna d3Bomtouud. COBpEMEHHBIE METOJbl  OLEHKHU
FEHETUYECKOTO pa3HooOpa3usi M CTPYKTYypbl Homynsuuid. l3MeHenue reHooHIa MNOMYyJISALUU Kak
3JIEMEHTapHOE BOJIIOLIMOHHOE SIBJICHHE. 3aKOH IreHeTHueckoro papHoBecus /x. Xapau, B. BaitnOepra.

OnemeHTapHble  (akTOphl  (ABMKYIIME  CHJIBI)  JBOJIOUMHU.  MyTalMOHHBIM  mporiecc.
KomOunatuBHass u3MeHUnMBOCTh. Jlpeil reHoB — ciydwaiiHble HEHanpaBlIEHHbIE W3MEHEHHs 4YacTOT
autened B momyssimusax.  D¢dekt ocHoBatens. Dghgdexm  Oymouiiounozo eopaviuika. CrudiceHue
2eHEeMUYEeCKO20 PA3HO0Opasus: npudunsl u cieocmeus. Ilposesnenue 3¢pghexma opeiigha 2enos 6 6obLUILUX
u manvix nonyaayuax. Murpanun. Mzomsmust nmomymsiuii:  reorpaduueckas (IpocTpaHCTBEHHAs),
Ouonoruueckas (penpoyKTHBHASA).

EctectBeHHbIl 0TOOp — HampaBisomuid (axktop 3Boironuu. MopMbl €CTECTBEHHOTO OTOOpa:
JBWDKYIIUH, CTaOMIM3UPYIOLIHNA, pa3pbiBatoluii (Iu3pynTuBHbIi). [lonoBoii or6op. Bo3HukHOBEHHE U
HBOJIIOLINS COIIMATIBHOTO TOBECHUSI )KUBOTHBIX.

[TprucnocoOneHHOCT,  OPraHU3MOB — Kak  pe3yslbTaT  MHMKpPOIBONIOLMHU.  Bo3HHMKHOBeHME
pHUCIIOCOOIeHn y opranu3moB. Apomopdo3sl U uauoamantanuu. llpumepsl npucnocobieHuit y
OpraHU3MOB: MOp(OJIOTHYECKHE, ¢dusnoIornuecKue, OMOXUMHUYECKUE, IIOBE/ICHYECKHUE.
OTHOCUTENBHOCTH MPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bup, ero xputepuu u cTpykrypa. BunoobpazoBanue kak pe3ysbTaT MUKPOIBOJIIONMH. M30msamus
— KimodeBod QaxTop BHIooOpasoBaHusd. IlyTm u cmocoObl BHI0OOpa3oBaHMs: aUIONATPUUYECKOE
(reorpaguueckoe),  cUMOaTpUuecKkoe  (PKOJOTHYECKOE),  «MTHOBEHHOE»  (IIOJUIIOMIU3ALIMS,
rubpuanzaiys). JJITenbHOCTh 3BOIIOIUOHHBIX MTPOLIECCOB.

Mexanu3mbl (OpMUPOBaHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb sBOMIOIIMOHHOM OMOJIOTHH B pa3pab0TKe HayYHBIX METOJIOB COXPAaHECHHs OMOpa3HOOOpa3us.
MHUKpPO3BOTIONHS ¥ KOABOJIIOIMS Aapa3uTOB U UX X031€B. MexaHu3Mbl (POpMUPOBAHUS YCTOWUMBOCTH K
AHTUOMOTHKAM U CITOCOOBI OOPHOBI C HEH.

JleMoHCTpanuu

IMoptpetsi: C. C. YerBepukos, 2. Maiip.

TaOmuuel u cxembl: «MyTalMOHHAs HM3MEHYMBOCTHY, «llomynsnuoHHas CTpyKTypa BUAA»,
«Cxema mposiBneHusi 3akoHa Xapau—BaitHOepra», «/[Bmwkymime CHIbl 3BOIOIMUNY, «IKOIOTHYECKas
U30JISIUS TOMYJISIUIM ceBaHCKO# (openny, «l'eorpadudeckas H30JALMA JIMCTBEHHUIBI CUOMPCKON U
JUCTBEHHMIIBI JaypcKoily, «llomynsiuoHHBIE BOJIHBI YMCICHHOCTH XHIIHUKOB M XKepTB», «Cxema
JeHCTBUSL  €CTeCTBEHHOTO oTOOpa», «®DopMbl OOppObI 3a cyliecTBOBaHMEY», «MHIyCcTpHUATbHBIN
MEJTaHU3M», «OKuBble HCKOIaeMblIe», «ITokpoBuUTENHCTBEHHAS OKpacka KUBOTHBIX»,
«IIpenynpexnaromas OKpacka >KMBOTHbBIX», «Duznonoruueckue aaantauumy, «lIpucnocobieHHOCTH
OpraHu3MOB M €€ OTHOCHTEIBHOCTH», «Kpurepum Buma», «Bunpl-nBoiiHnkm», «CTpykTypa BHAA B
npupoae», «Crnocobbsl  BHI000pa3zoBaHus», «l'eorpadguueckoe BUIO0OpazoBaHME TPEX BHJIOB
JAHBIIEH», « IKOJIOTHIECKOEe BU000pa30BaHNe BUIOB CUHUID, «]lomummonbl pactennit», «KamyctHo-
pelleuHbIi THOPUI.

O6opynoBanue: repOdapuu  pacTeHUl, KOJJIEKIMHM HACEKOMBIX, 4Yyyelna NTHIl U 3Beped ¢
IpUMEpaMU Pa3IMYHbIX MPUCIIOCOOJICHUH, Yydena MTULl U 3Bepel pa3HbIX BHUJIOB, repOapuul pacTeHHi
OJM3KHUX BUJOB, 00pa30BaBUIMXCS PA3IMYHBIMU CIIOCOOAMH.

JlaGopaTopHas pa6oTa «BpIsiBIeHHE H3MEHUYNBOCTH y 0COOEH OJTHOTO BUIA».

JlabopaTropHuasi padora «IIpucnocobneHus OpraHU3MOB u 170'¢ OTHOCHTEJIbHAS
[E1eCO00Pa3HOCThY.

Jlaboparopnasi padora «CpaBHEeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo0OLHA U €€ pe3yJIbTaThl

MeTtoapl H3ydeHHUs MaKpOdIBOJIOLUH. IlaleoHTOIOrHYECKHEe METOIbl M3Y4YEHHUS SBOJIIOLUH.
[TepexonHbie GopMBI U PUIIOTEHETUUECKHE PSAIbI OPTAaHU3MOB.

Buoreorpadudeckue meroapl uzydenus 3pomonuu. CpaBHeHue (iopbl U (ayHbl MAaTEPUKOB U
ocTpoBOB. broreorpaduyeckue obmactu 3eMau. BUIbI-9HIEMUKHT U PETUKTHI.

OMOpHOJIOTHYECKHE ¥ CPAaBHUTEIBHO-MOP(OIOTHYECKHE METOJbl H3YYEHHUS  HBOJIOIHH.
I'emeTnueckne MeXaHU3MBI OBOJIIOIIMM OHTOI'€HE3a U IIOABJICHHUA  3BOJIIOIIMOHHBIX  HOBIICCTB.
['oMonornyHple W aHAOTUYHBIE OpraHbl. PynuMeHTapHble OpraHbl W aTaBU3MbL. MOJEKyIsIpHO-
TCHETUYCCKUC, OMOXMMHYECKHE U MaTEMAaTHYECKIE MCTObI U3YUCHUS 3BOJIFOLINH. I"'omostornyHBIEC TEHEL.
CoBpeMeHHbIE METO/IbI TOCTPOCHUS (PUITOT€HETHYECKUX JEPEBhEB.



XpPOMOCOMHBIE MYTAIlUH M SBOJIIOIHSI TEHOMOB.

OO0mme 3aKOHOMEpPHOCTH (TMpaBwiia) d3BoJtoUMH. [lpunyun cmenwvt yukyuii. HeoOpaTUMOCTH
HBOIOLIMU. AaNTUBHAS paauaius. HepaBHOMEPHOCTh TEMITOB BOIIOIINU.

JleMoOHCTpaLun

Hoptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkens.

Tabmuibl u cxembl: « DUITOTEHETHYSCKUN Pl  JIOMAan», «ApPXEOnTepuKcy, «3Bepo3yObie
smepb», «Creronedanby, «PurHOGUTH, «CeMEHHbIE MaoOpOTHUKWY, «buoreorpaduueckne 30HBI
3emmmm», «/peitd xonTHHEHTOBY», «PenukThl», «HadanmpHble cTaguu 3SMOPUOHATBHOTO PA3BUTHS
MO3BOHOYHBIX JKUBOTHBIX», «['OMONOTHYHBIE M aHAJIIOTUYHBIC OPTaHb», «PyAHMMEHTBHI», «ATaBU3MBI»,
«XpoMOCOMHBIC HAOOpHI YEJIOBEKAa M IIWMIIaH3e», «lJIaBHbIC HaMpaBlIEHUS OHBONIONUNY, «O0IIHe
3aKOHOMEPHOCTH IBOJIIOLIUN.

O06opy/IoBaHKE: KOJUICKITHH, TepOapuu, MYJISDKA HCKOTAeMBIX OCTATKOB OPTaHH3MOB, MYJISDKH
TOMOJIOTHYHBIX, AHATIOTUYHBIX, PYJTUMEHTAPHBIX OPTAaHOB U aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.

Tema 4. IIponcxoxkaeHue U pa3BuTHe JKU3HU HA 3emJie

HayuHnble Tunmotessl MpOMCXOXKIEHUS KU3HU Ha 3emie. AOuorenes u nasncnepmus. JloHayyHble
NPECTAaBICHUS O 3aPOKICHUH JKU3HU (KpeallnoHu3M). ['HrmoTe3a moCTOSHHOTO CaMO3apOKICHHS KU3HU
n e€¢ onposepxkeHue omnbitaMu @. Penu, JI. Cnammannanu, JI. [Tactepa. IlpoucxoxxkneHue xKu3HU U
acTpOOHOJIOTHS.

OcHoBHbBIE J3Tanbl HeOpraHudeckod osBosonuu. IlnanerapHas (reojoruyeckasl) 3SBOJIIOLMSL.
XuMHUuecKasi 3BONIONMA. AOHMOTEHHBIN CHHTE3 OpPraHMYECKUMX BEUIECTB U3 HeopraHuyeckux. OTbIT
C.Munnepa u I'.HOpu. OO6paszoBanme mnoaumMepoB u3 MoHOMepoB. KoarepBatHas rumoTesa A.
W. Onapuna, rumnore3za mnepBuyHoro OyiboHa JIk. XonneiiHa, reHeruueckas rumotesa I. Mémrepa.
Pu6o3umsl (T. Yek) u runotesa «mupa PHK» V. 'unbepra. ®opmupoBanne meMOpaH U BO3SHUKHOBEHHE
IIPOTOKJIETKH.

Hcropus 3emnn u Metosl €€ n3ydeHus. Mickonaemple OpraHu4ecKrue OCTaTKU. I'€0XpoHoIorus u
eé Metoapl. OTHOCUTEIbHAS M AOCOJIIOTHASI T€OXPOHOJIOTHs. ['€0XpOoHOJOrHYecKas IKajla: 30HbI, APHI,
MEPUO/bI, STTOXH.

HavanbHbple dTambel opraHudeckod HBosiolMU. IlosiBIeHMEe W HBOMIOLMSA TEPBBIX KIIETOK.
Oonronus MetabonuszMa. Bo3HukHOBeHHE nepBbIX dKocucTeM. CoBpeMeHHble MUKPOOHBIE OHOIUIEHKH
KaK aHaJIOT TIepBbIX Ha 3emie coobuiecTB. CTpomMaTonuTsl. [IpokapuoThl U 3yKapHUOTHI.

[Ipoucxoxaenne dykapuoT (cuMOMOTEHe3). DBOIIONMOHHOE TPOUCXOXKJIECHHWE BHUPYCOB.
[TponcxoxaeHne MHOTOKJIETOUHBIX OPraHM3MOB. BO3HMKHOBEHHME OCHOBHBIX T'PYII MHOTI'OKJIETOUHBIX
OpraHU3MOB.

OcHOBHBIE ATallbl 3BOJIIOLMHU BBICHIMX pacTeHuil. OcHOBHbIE apoMopo3bl pacTeHHid. Bbixon
pactenuil Ha cymy. [losiBIeHHe COPOBBIX PACTEHHI M 3aBOEBaHME MMM Cyld. CEMEHHBIE PACTEHUS.
ITponcxoxaeHne BETKOBBIX PACTEHUH.

OcHOBHBIE 3Tallbl BOJIIOIMU KUBOTHOTO MHUpa. OcHOBHBIE apoMop(03bl KUBOTHBIX. BeHickas
¢dayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX THIIOB. [lepBble XOp10BbIe KUBOTHBIC. JKHU3HB B
BOJie. OBOJIOLUMSA TMO3BOHOUHBIX. [Ipoucxoxnenue amduOuit wu pentunuit. I[Ipoucxoxnenue
MIIeKonuTarommx W nrul. [IpuHnun kimoueBoro apomopdosa. OcBoeHue O€CHO3BOHOYHBIMH H
MO3BOHOYHBIMU )KMBOTHBIMH CYIIIH.

Pa3BuTte xu3HM Ha 3eMie MO 3paM M NEpUOJaM: apXeW, MpPOTEpOo30H, Nale030i, ME3030M,
KaiiHo301. OOImas xapaKTepUCTHKa KiIMMaTa W TeoJorMueckux mporeccoB. llosiBieHne u pacuser
XapaKTepHBIX OPraHU3MOB. YTIIe00pa30BaHHE: €ro YCIOBUS U BIUSHHUE Ha ra30BbIi cOCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHUS — YKOJIOTHYECKUE KPU3HUCHI MPONLIoro. [IpuduHbI U CIeICTBUS MAacCOBBIX
BoIMUpaHUi. COBpPEMEHHBIM SKOJOTMYECKH Kpu3Hc, ero ocobeHHocTH. Ilpobnema coxpaHeHHS
O6uopasHooOpasus Ha 3emiie.

CoBpeMeHHass cHUCTeMa OpraHMYeckoro wmwupa. lIpuHIMIBI KiIacCUpUKAIMM  OpPraHU3MOB.
OcHOBHBIE CHCTEMAaTUYECKUE TPYIIIbI OPraHU3MOB.

JleMoHCTpanuu

Ioptpetel: @. Penu, JI. Cnamnanumanum, JI. Ilactep, WM. W. MewunukoB, A. HW. Onapus,
Jx. Xonpgeitn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumbl u cxembl: «Cxema ombita @. Pemm», «Cxema ombita JI. [Tactepa mo wu3ydeHuHro
camo3apoxJieHus Ku3Hu», «Cxema onsita C. Mumepa, I'. FOpu», «3Tansl HEOpraHMUECKOM 3BOTIOLUNY,




«I'eoxpoHonoruueckas mkaia», «HadaabHble 3Tanbl OpraHUYEcKO IBOIIOIMMY», «Cxema 00pa3oBaHUS
AyKapuoT myTéM cumoOuorenesa», «Cucrema XuBoil mpuponb», «CTpoeHue BUpyca», «ApoMopdo3bl
pactenuit», «PuHnogure», «OTHOKIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIE BOJOPOCIN», «MXu»,
«ITamopoTHuku», «l'onocemMeHHble pacTeHus», «OpraHbl LBETKOBBIX pacTeHHi», «Cxema pa3BUTHS
KUBOTHOTO MHpPa», «ApomMopdo3bl KHUBOTHBIX», «IIpocteiimme», «Kumeunonomnoctusie», «llnockue
4epBUY, «Unenucronorue»,  «PwiOb»,  «3eMHOBOAHBIEY,  «lIpecMbIkaromumecsy, «IITumpe,
«Munexonuraronue», «Pa3Butue )KU3HU B apXeUCKOM 3pe», «Pa3BUTHE KU3HU B IIPOTEPO3OUCKON 3pey,
«Pa3BuTHE XKU3HHM B MATCO30MCKON 3pe», «Pa3BUTHE XKU3HHM B ME3030MCKOU 3pe», «Pa3BUTHE KU3HU B
KaliHO301CKOM 3pe», «CoBpeMEHHAsI CHCTEMa OPTraHUYECKOTO MUPa.

O6opynoBanue: repObapud pPacTeHUH pPa3IMYHBIX OTJIENOB, KOJUJIEKIMHM HACEKOMBIX, BIIaXKHBIE
IpenapaTrbl JKUBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIUM HIJIOKOXKUX, CKEJIEThl I03BOHOYHBIX
KUBOTHBIX, 4Yydejia NTULl U 3BEpei, KOJJIEKIHWU OKaMEHENOCTEH, MOJE3HBIX HCKOMAEMbIX, MYJISKHU
OpPraHMYECKUX OCTATKOB OPTaHU3MOB.

BupryaabHnas snadoparopHasi padora «MoaenupoBanue onslToB Muuiepa—tOpu 1o n3ydeHuro
aOMOTreHHOI0 CMHTE3a OPraHMUYECKUX COCMHEHUI B IEPBUYHON aTMOchepey.

JlaGoparopnas padora «/3yueHue u onrcaHue HCKOMAEMbIX OCTATKOB JAPEBHUX OPTaHU3MOBY.

IIpakTHyeckas padora «/3ydeHne ocoOOEHHOCTEN CTPOCHUS PACTCHUI Pa3HBIX OTAEIOBY.

IIpakTHyeckas padora «3yuyeHne ocoOeHHOCTEN CTPOEHUS TO3BOHOYHBIX JKUBOTHBIX).

Tema 5. IIpoucxo:kaeHue yejg0BeKa — AaHTPONOreHe3

Pa3nens! u 3agaun aHTpONoa0ruu. MeToibl aHTPOIIOJIOTHH.

CraHOBJIEHHE TPEJCTABICHUA O TPOMCXOXKICHUHM 4YeloBeKa. PenurnosHele  BO33PEHUS.
CoBpeMeHHbIE HAyYHBIE TEOPHUH.

CxoncTBO yenoBeka ¢ KUBOTHbIMH. CHCTeMaTHYecKoe MOJIoKeHHEe uenoBeka. CBUAETEIhCTBA
CXOJICTBA YEJIOBEKA C JKUBOTHBIMHU: CPABHUTEIbHO-MOP(OIOTHUECKUE, IMOPHUOIOTHIECKUE, (PU3HUOIIOTO-
OonoxuMuyeckue, nopeAeHueckne. OTIAMUMs 4YelIoBeKa OT >KMBOTHBIX. [IpsMOXokIeHHEe U KOMILIEKC
CBSA3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE rOJIOBHOIO MO3ra U BTOPOI CUTHAJIBHON CUCTEMBI.

JBuwxyue cuibl (GakTopbl) aHTpoIOreHe3a: Ouojormyeckue, coruanbHble. COOTHOIICHHE
OMOJIOTUYECKUX U COLUANIBHBIX (PAKTOPOB B aHTPOIOT€HE3E.

OcHoBHbBIE cTaguM aHTpornoreHe3a. PaHHue uenoBekooOpas3Hble 00€3bsSHBI (MPOKOHCYNBI) U
paHHUE MOHTHJIBI — OOIIKE MPEIKU YEIOBEKOOOpa3HbIX 00€3bsH U JII0JeH. ABCTPAJIONUTEKH — JABYHOTHE
IpeaKu arojed. YemoBek yMenblil, IepBble M3TOTOBICHUS OpPyIud Tpynaa. YermoBeK NpsIMOXOASAIIMA U
HepBbIi  BbIXOJ JroJed 3a mpenensl Adpuku. Yenmoek reifnenbOeprckuii — oOmmMi  mpenok
HEaH/IePTAIbCKOI0 4YeJIOBEKa M ueJoBeKa pa3yMHOro. YesnoBek HeaHJEPTaIbCKUN KakK BUI JIOJEH
XO0JOJHOTO KinMaTa. YenoBEeK pa3yMHBII COBPEMEHHOIO THIA, JEHHUCOBCKHM YEJIOBEK, OCBOEHHE
KOHTHUHEHTOB 3a npenenamu Adpuku. [laneoreneruka u najieoreHoOMHKa.

DOBOJIIOLIMSL  COBPEMEHHOTO 4ejoBeka. EcTecTBeHHbI oOTOOpP B NOMyNISANHUSIX —YelloBeKa.
MyTannoHHbI# npouecc U noauMopusM. [lonmyasuonHble BOJIHBL, Apeiid reHoB, MUrpanus 1 «3pdext
OCHOBATEJISH» B MOIYJISIIIUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue packl. [lonarue o pace. bonbime pacel: eBporeouHas (€Bpa3uiickas), aBCTpaio-
HerpouiHas (3KBaTOpUaibHas), MOHTOJIOMIHAs (a3MaTCKO-aMepUKaHCKasi). Bpems um myTu pacceneHus
yelloBeKa MO IUaHeTe. EIWHCTBO denoBeueckux pac. HayuyHas HeCOCTOSTENBHOCTh pacu3Ma.
[TprucnocoOIeHHOCTh YeIOBEeKa K pa3HbIM YCJIOBUSAM OKpY’Karoliel cpeibl. BiusHue reorpagpuueckoit
cpenbl U Apetida reHoB Ha MOPQOTIOTHUIO ¥ PUZHOIOTHIO YETIOBEKA.

MexIUCIUIUIMHAPHBIE METO/IbI B (PU3UUECKOM (OMOIOTHYECKOM) aHTPONOJIOTHH. DBOJIOIMOHHAS
AQHTPOTMOJIOTUS. M TaJCOAaHTPOIOJOTHS YeOBEUYECKUX MOMyJsiuid. buoconuanbHble HCCIeI0BaHUs
pUpPOABI UenoBeKa. MccnenoBanue KOBOMIOUN OMOJIOTHYECKOr0 U COIIMAIbHOTO B YEJIOBEKE.

JleMoOHCTpanun

Hoptpetsl: Y. dapsun, JI. Jluku, S. 4. Porunckuii, M. M. I'epacumos.

Ta6muiel u cxembl: «MeTobl aHTPOTIONIOTHIY, «[ 0JTOBHOM MO3T YenoBekay, «YermoBeKkooOpa3Hbie
00e3bsiHBI», «CKeNeT ueloBeKa M CKeNleT IIMMMaH3e», «PyIUMEHThl U aTaBU3MBb», «JIBHXKyIIne CHUIIbI
AHTPONOTEHE3a», « IBOJIOIMOHHOE JIPEBO YEIIOBEKa», K ABCTPAIONUTEKY», «YeIoBeK yMenblin», «YenoBek
npsIMOXoAMi», «JlenrcoBckuil yenoBek» «Heanaepranbupby, «KpomanboHub», «IIpeaku yeaosekay,
«OTarbl 3BOJIOLUY YeJIoBeKay, «Pachl uemoBekay.




OOGopyoBaHue: MyJSDKM ~ OKaMEHEJNOCTeH, TPEeIMETOB MaTepUAbHON KyJIbTyphbl IPEIKOB
4yenoBeka, pernpoaykiuu (dotorpaduu) KapTHH ¢ MHUGPOJIOTHUYCCKUMU W OHOJICHCKUMHU CIOKETaMU
MIPOUCXOXKICHUS YeloBeKa, GoTorpaduu HaXOJOK MCKOMAEMBIX OCTATKOB YEIOBEKA, CKEJEeT YelOBeKa,
MOJICJIb Yepera 4YeJIOBeKa M uepemna IUMITaH3e, MOJIeTh KUCTH YeJIOBeKa M KHCTH IIUMITaH3€, MOJEITH
TOpca MPEIKOB YEIOBEKA.

JlabopaTopHnasi pa6ora «/3yueHue oCOOCHHOCTEHW CTPOCHMsI CKEJeTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOXOKIACHUEM.

IIpakTHyeckas padora «/I3yueHue 3K0JOTHUECKUX afanTalnuil YeTOBEKay.

Tema 6. JKoJIOTMA — HAyKa O B3aHMOOTHOLUCHUSIX OPraHU3MOB M HaJOPraHM3MEHHBIX
CHUCTEM C OKPYXKAKILIei cpeaoi

3apoxaeHue U pa3BuTHE dKoyNorHH B Tpynax A. ['ymbGompara, K. @. Pynee, H. A. Cesepiiona,
O. I'ekkenst, A. Tencnu, B. H. Cykau€Ba. Pasnmensl u 3amaun skosoruu. CBsi3b DKOJOTUU C JIPYTUMHU
HayKaMH.

Metoapl 3konorud. IloneBble HaOMIOJEHUSA. ODKCIEPUMEHTHI B DSKOJOTMU: NPUPOAHBIE U
naboparopuble. MojenupoBaHue B OSKOJOTMM. MOHHUTOPUHI OKpY’Kalolled cpefbl: JIOKaJbHBIN,
PETHOHAIBHBIN U TI100aIbHbIH.

3Ha4YECHHE HKOJIOTMYECKUX 3HAHMM JUIsl 4esIOBEKa. DKOJOTMYECKOE MHUPOBO33PEHHE KaK OCHOBA
CBs3€d uesoBedecTBa € MNpuUponod. POpMHUpPOBAHHE DKOJOTMYECKOW KYyJIbTYPhl U OJKOJIOTMYECKOH
TPAMOTHOCTH HACEJICHMUS.

JleMoOHCTpanuu

[optpetsr: A. I'ymbomsar, K. @. Pynse, H. A. Ceseprios, 3. I'ekkens, A. Tenciu, B. H. Cykaués.

Tabmuuel u_cxembl: «Pa3znensl skomorum», «MeTtoasl skonorumy, «CxeMa MOHHMTOpPUHTA
OKPYXKAIOIIEH Cpeab».

JlabopaTopHas padora «/3yueHne METOI0B 3KOJIOTHYECKUX UCCIIEIOBAHUID.

Tema 7. Opranusmsl u cpefa o0UTAHUS

Dxosiornueckue (akTopbl M 3aKOHOMEPHOCTH WX JehcTBusA. Kiaccuduxaius >KOJIOTHYIECKUX
dakTopoB: abMOTHUECKUEe, OWOTHYECKHe, aHTpororeHHsle. OOmMe 3aKOHOMEPHOCTH JICHCTBUS
skosiornyeckux QaxrtopoB. [IpaBuno wmunumyma (K. [mopenrens, O. JIubux). TonepaHTHOCTD.
OBpUOMOHTHBIEC U CTCHOOMOHTHbIE OPTaHU3MBI.

AbGuotnyeckue ¢akropbl. CBeT Kak dKonoruueckuid axrop. [leiicTBHe pa3HBIX y4acTKOB
COJIHEYHOT'O CIEKTPa Ha OPraHU3Mbl. DKOJOTUYECKUE TPYIIIbl PACTEHUH U KUBOTHBIX 110 OTHOLUEHUIO K
cBety. CurHasibHas poib cBeTa. POTONEPUOIN3M.

Temmeparypa Kak JKoioruueckuil ¢akrop. JleiictBue Temmeparypbl Ha OpPraHU3MBL.
[ToriknmoTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skosnoruyeckuii gaxrop. Ilpucnocobnaenns pacTeHU K MOJAEpKaHUIO BOIHOTO
Oamanca. Knaccudukamus pacTeHu# 1Mo OTHOMICHUIO K Boje. [IpucnocoOiennst ®KUBOTHBIX K U3MEHEHUIO
BOJIHOT'O peKuMa.

Cpeabl o0WTaHUST OpPraHM3MOB: BOJIHAs, HA3eMHO-BO3AYIIHAs, IIOYBEHHAs, TIJIyOMHHAas
MOJNOYBEHHAs, BHYTpUOpraHu3MeHHas. PU3NKO-XUMHUYECKHE OCOOCHHOCTH Cpel OOUTaHUSI OPraHU3MOB.
[TpucnocoOnenust OpraHu3MoB K KHU3HU B Pa3HbIX CpEAax.

buonornueckne putmbl. BHemHue u BHyTpeHHUE pUTMbL. CyTOYHBIE UM TOJUYHBIE PHUTMBI.
[Tprcnoco0aeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUHN KU3HHU.

XKuznennsie popmbl opranu3moB. [lonarue o xxuzHeHHOH Popme. KuzHeHHbIE POPMBI paCTEHHUI:
JIepeBbsl, KYCTapHUKH, KyCTapHUUYKH, MHOTOJICTHHE TpaBbl, OJHOJETHHE TpaBbl. JKuU3HEHHbIE (OPMBI
YKUBOTHBIX: THIPOOHOHTHI, FT€OOMOHTHI, a9p0ONOHTEL. OCOOEHHOCTH CTPOEHUS 1 00pa3a KU3HHU.

buotnueckue ¢akropbl. Bunubl O0MOTHYECKMX B3aMMOACHCTBUI: KOHKYPEHLHUS, XUITHUYECTBO,
cumOuo3 u ero Qopmel. [lapasutusm, Koomepauusi, MyTyalu3M, KOMMEHCAJIM3M (KBapTHUPAaHTCTBO,
HaxyieOHn4YecTBO). HeTtpoduueckne B3ammoseiicTBus (Tonmueckue, Qopudeckue, (adbpuyeckue).
3HayeHne OMOTHYECKUX B3aMMOJICHCTBHIA [T CYIIECTBOBAHUS OPraHU3MOB B cpesie oOuTanus. [Tpunimn
KOHKYPEHTHOT'O MCKIIIOUEHHUSI.

JleMoHCTpanuu

Tabauiisl U cxeMbl: «DKoJorudeckue GakTopsl», «CBETOBOH CIEKTP», « IKOIOTHUECKUE TPYIIIIbI
JKUBOTHBIX II0 OTHOILIEHUIO K CBETY», «Te€IIOKpOBHBIE UBOTHBIE», «XOJIOJHOKPOBHBIE JKUBOTHBIEY,




«DuU3NONOTHYECKUE aJaNTallMd JKUBOTHBIX», «Cpenpl OOMTaHUS OpraHu3MoBy», «buojornyeckue
put™Mb», <« KusHenusle (opmbl pacteHui», <«OKusHeHHble (GOPMBI KUBOTHBIX», «DKOcHCTEMa
LIMPOKOJIMCTBEHHOTO Jieca», «IDKOCHCTEMA XBOWHOro jeca», «llemn mnuraHus», «XHUIIHUYECTBOY,
«ITapazutuzm», «Konkypenuus», «Cumonos», «KommeHncaanzmy.

Ob6opynoBanue: repdapu pacTeHUN U JKUBOTHBIX, MPUCIOCOOJIEHHBIX K BIMSHUIO Pa3lIUYHBIX
HKOJIOTUYECKUX (DaKTOPOB, repOapuu CBETONIOOMBBIX, TEHENIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHUH,
CBETOJIIOOMBBIEC, TEHEIIOOMBBIE M TEHEBBHIHOCIMBBIE KOMHATHBIE pacTEHUs, repOapuul M KOJUICKIHH
TEIUIONIOOMBBIX, 3MMOCTOWKHX, MOPO30YCTOWYMBBIX pAaCTEHHWI, yyuyena NTHIl U 3Beped, repOapuu
pacTeHHii, OTHOCAILIMXCS K TUrpoduTaM, Kcepouram, Me30(puTaM, KOMHATHBIE PACTEHUS JaHHBIX TPYIIII,
KOJUIEKLIMU UBOTHBIX, OOUTAIONINX B Pa3HBIX Cpelax, repdapuu M KOJJIEKLIUU PACTEHUH U JKUBOTHBIX,
o0aaroIuX 4epTaMu MPHUCIIOCOOICHHOCTH K CE30HHBIM M3MEHEHHSIM YCJIOBHUH JKU3HH, repOapuu u
KOJUIEKIIMU PACTeHUH U )KMBOTHBIX PA3JIMYHBIX KU3HEHHBIX (DOPM, KOJUIEKIIMU KUBOTHBIX, YUaCTBYIOIINX
B PA3JUYHBIX OMOTUYECKUX B3aUMOACHUCTBUSX.

JlabopaTropHasi padora «BrisiBieHHe MpucrnocoOIeHN OPTaHU3MOB K BIUSIHUAIO CBETA.

JlaGopaTopHas pa6ora «BpisBieHHe MPUCTIOCOOICHNI OPraHM3MOB K BIHSHUIO TEMIIEPATypPhI».

JlabopaTopHasi paboTa « AHATOMHUYECKHE OCOOCHHOCTH PACTEHUN U3 PA3HBIX MECT OOUTAHUS.

Tema 8. Jkoj10rusi BUAOB M NOMYJIALMI

DKOJIOTHYECKHE XapaKTepUCTUKHU mnomymauuu. llomynsmus kak Ouonormueckas cuctema. Pounb
HEOJHOPOJIHOCTH Cpefibl, Ppu3ndecknx OaphepoB W OCOOCHHOCTEH OWOJIOTHH BHJIOB B (DOPMUPOBAHUH
IIPOCTPAHCTBEHHOM CTPYKTYypbl nomyssiiuid. OCHOBHBIE TIOKa3aTeNW MOIMYJSIIMUA:  YUCIEHHOCTb,
IUIOTHOCTh, BO3pacTHas U IOJIOBas CTPYKTypa, POXKAAeMOCTb, MPUPOCT, TEMI POCTa, CMEPTHOCTH,
MUTpaLus.

Okojoryueckas CTpykrypa mnomyisiuu. OleHka 4YHCICHHOCTH momynauuu. JluHamuka
NOMYJSIIMM M €€ peryysauusa. buoTudeckuil NOTEHLUan NOMyJsUUA. MoOAenupoBaHUE JUHAMHKHU
nomyisiui. KpuBble pocta uyucieHHocTH nomyisiuuu. Kpusble BbDKMBaHUA. Perynsuus 4McieHHOCTH
HOMYJISUI: poiib (PAKTOPOB, 3aBUCSIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. DKOJOTHYECKUE CTpATEerHH
BUIOB (r- u K-cTparerun).

[TonsiTie 06 sKoIOTMUEcKOi Hule BUuaa. Mecroobutanue. MHOroMepHasi MOJIENb SKOJIOTHYECKON
Humm J[x. M. Xarunnacona. PazMepsl akonmornueckoi HAIM. [loTeHnIManbpHas 1 peaan30BaHHAsT HUILA.

Bun kak cucrema nomynsauuii. Apeanbl BUAOB. BHIBl M HMX JKM3HEHHBIE CTpPATETHH.
DKOJIOTMYECKUE YKBUBAJICHTBHI.

3aKOHOMEPHOCTH TOBEICHMS M MUTpPALMi >KMBOTHBIX. bHOJOrmueckre MHBA3UMM UY’KEPOIHBIX
BU/JIOB.

JleMoOHCTpanuu

Ioptpet: k. . XaTunHCOH.

TaOnuiel ¥ cXeMbl: « DKOJIOTUYECKHE XapaKTepUCTHKH MOmyssiuuny, «lIpocTpancTBeHHas
CTpYKTypa HOMyJauun», «Bo3pacTHele mupaMubl NOmyssiun», «CKOpPOCTh 3aceleHHs MOBEPXHOCTH
3eMiu pa3IndHbBIMU OpraHu3Mammu», «Moaens 3konorndeckoid Humu k. M. XaTanHcoHay.

OOGopyrnoBanue: repoapuu pacTeHU, KOJUICKITUU KUBOTHBIX.

JlaGopaTopHas padora «IIpucnocoOneHust ceMsH pacTeHUN K PacCEICHUION.

Tema 9. Jxo0rus coo01mEeCTB. IKOJOTHYECKHE CHCTEMBbI.

CoobmecTBa opraan3mMoB. bruorienos u ero ctpykrypa. CBsi3u MEXTy OpraHu3MaMH B OMOIIEHO3E.

DOkocuctema kak oTkpbiTas cucrtema (A. k. Tencnu). OyHKIIMOHATBHBIE OJOKH OPraHU3MOB B
HKOCHCTEME: MPOIYLIEHThI, KOHCYMEHTBI, peylieHThl. Tpodguueckue ypoBHU. Tpodudeckue nenu 1 CeTu.
AlGuotndeckue 6510ku sKocucTeM. [10UBBI U MBI B SKOCUCTeMax. KpyroBopoT BemIeCTB U MOTOK SHEPTUU
B OKOCHCTEME.

OcCHOBHBIE MTOKa3aTeNH IKOCUCTEMBI. briomacca u npoayKius. DKOJIOrH4ecKue NUpaMuibl YUCe,
O1oMacchl U SHEPIUH.

Hunamuka sxocucmem. Kamacmpoguueckue nepecmpotixu. @nyxmyayuu. HanpaBneHHble
3aKOHOMEpHBIE CMEHBI COO0IIECTB — CyKleccHH. [lepBUYHbIE U BTOPUYHBIE CYKLECCUU U UX MPUUYHUHBIL.
AHTpOIIOTeHHBIC BO3ACHCTBHS Ha cykieccuu. KimumakcHoe coobimiectBo. buopasHoobpasue u momHoTa
KPyTOBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.



[TpuponHble PKOCHCTEMBI. DKocucmemsvl 03€p U pek. IKocucmemvl Mopeu U OKeaHos.
DKocucmemvl myHop, 1ecos, cmenetl, nyCmbiHb.

AHTpPOIIOT€HHBIE KOCUCTEMBI. ATpo3KocucTeMa. ArpoueHos. Paznuuns Mexay aHTpOIOT€HHbIMU
Y IPUPOJTHBIMU SKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteM. lopoackas ¢uopa u dayHa.
CuHaHTponu3alus TropoAckoi ¢ayHbl. buonornyeckoe M XO3sIMICTBEHHOE 3HAYEHHE arpo3KOCHUCTEM U
ypOO3IKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aWMOJECUCTBUN OPraHU3MOB B dKOCHUCTeMax. Posb
KACKAOH020 3¢hhekma u 8U008-30UPUKAMOPO8 (KNoUegblX 6U008) 6 (YHKYUOHUPOBAHUU IKOCUCTEM.
[lepeHoc sHeprum M BEHIECTB MEXKIY CMEXKHBIMU 3KOCHUCTEMaMH. YCTOWYMBOCTH OPIraHHU3MOB,
HOIYJISIMNA ¥ DKOCUCTEM B YCIIOBUSAX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3ACHCTBUM.

Mexanuzmvl 6030eticmsus 3a2pA3HeHUNl PA3HLIX MUNOE HA CYOOP2AHUBMEHHOM, OP2AHUSMEHHOM,
NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBblL IKONO2UHECKO20 HOPMUPOBAHUS AHMPONOSEHHO20
6030eticmaus. MeTo070TUsI MOHUTOPUHTA €CTECTBEHHBIX M aHTPOMOTEHHBIX IKOCUCTEM.

JleMoHCTpanuu

Ioptpet: A. JIx. Tencnu.

Tabmuuel ucxeMel: «CTpykTypa OHOIIEHO3a», «IJKOCHCTEMa HIMPOKOJIUCTBEHHOTO JIEcay,
«2KocucTeMa XBOMHOrO jeca», « DyHKIMOHAIbHbIE IPYIIBI OPraHU3MOB B KocucTeMe», «KpyroBopot
BEIIECTB B 3KocucTeme», «llemu mnuranus (mactOMIHAs, AETpUTHAs)», «IKOJOTHMUYECKas MUPaMUAA
yHucen», «IKoJornueckas nupaMmuaa Ouomaccoy, « JKojorndeckas mupamuaa sHeprun», «Oo6pa3oBanue
Oonota», «llepBuuHas cykueccusi», «BoccTaHoBieHHe jeca Iocie MoXapay, «IKOCHCTEMa 03epay,
«ArponeHo3», «KpyroBopoT BeliecTB U HOTOK YHEPTHH B arporieHo3e», «[Ipumepsl ypOoskocuctemy.

Ob6opynoBanue: repbapuy pacTeHUH, KOJUIEKIMH HACEKOMBIX, Uyyesia MTHIl U 3Bepel, repbapuun
KyJbTYPHBIX U JUKOPACTYLIUX PACTEHUM, aKBapUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnyeckas padora «/3yyeHue u onrcanue ypOoIKOCHCTEMBD».

JlabopaTropnasi padora «/3ydeHne pasHOOOpa3usi MEITKUX TMTOYBEHHBIX WICHHUCTOHOTHUX B PA3HBIX
HKOCHCTEMAX).

IKeKypenst «IKCKypcuss B TUIUYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €JIbHHK, Ha
CYXOJIOJIbHBIN WM MOMMEHHBIH JIyT, 03ep0, 00JI0TO)».

IKeKypens «IKCKypcHs B arpodKOCHCTEMY (Ha MOJIe WK B TEINIMYHOE XO3SIMCTBO)».

Tema 10. Buocdepa — rinodanbHasi IKocHCTEMA

Buocdepa — oOmiernaneraprnas o0ojgouka 3eMiIM, /i€ CYHIECTBYET WM CYIECTBOBala >KU3Hb.
PazButne mpencrasieHuit o 6mochepe B Tpymax 3. 3tocca. Yuenue B. U. Bepnaackoro o 6mocdepe.
Ob6nactu 6uocdeps u e€ cocras. JKuoe BeriecTBo 6HOChEphI U ero PyHKIHUH.

3aKOHOMEPHOCTH cyImiecTBOBaHus Ounochepbl. OcoberHHocTn Ouochepbl Kak TIOOATHHOM
sKocucTeMbl. Jl[nHamuueckoe paBHOBecue B Omocepe. KpyroBopoTsl BemecTB M OMOr€OXMMHYECKHE
UKJIBI (yriieposia, a3ota). PUTMuUUHOCTD siBNIeHUH B Ouocdepe.

3onaneHOCTh OMocdepnl. TlonsaTne o 6uome. OCHOBHBIE OMOMBI CYIIM: TYHApa, XBOHHBIE Jieca,
CMEIIaHHbIe W IIMPOKOJIMCTBEHHBIC JIeca, CTENH, CaBaHHBI, IyCTHIHU, TPOTIMYECKHE JIeca, BBICOKOTOPDSI.
Knumar, pacTuTenbHbIA U )KUBOTHBIH MUP OMOMOB CYIIH.

Crpykrypa u (YHKIHS XHBBIX CHCTEM, OIEHKAa MX PECYpPCHOTO IMOTEHIMaia M OuochepHbIX
byHKUINH.

JleMOHCTpaLun

Hoptpetsi: B. . Bepnaackuii, 2. 3tocc.

Tabmuisl u cxeMsbl: «['eochepst 3emmm», «KpyroBopor aszora B mnpupoae», «Kpyrosopor
yriaepoga B mpupozae», «Kpyropopor kuciopoga B mpupoae», «KpyroBopoT BoAbl B IpPHUPOIE»,
«OcHoBHBIE OMOMBI cymny, «Knmumartnyueckue mosica 3emn», « TyHmapay, «Taiiray, «CMemaHHBIN Jiecy,
«IIupokonucTBeHHbIH Jec», «Crenby, «CaBanHa», «IlycTiHgy, « Tponuueckuil gecy.

Oo6opynoBanue: repdapun paCTeHUI Pa3HBIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YeJsioBek M OKpYy:Kaouias cpeaa

DKOoJIOTHYeCKHe KPU3UChl U UX TpUYMHBL. BoszneicTBue venoBeka Ha Ouocdepy. 3arpszHeHHe
BO3yIIHOW cpenbl. OxpaHa BO3AyXa. 3arps3HeHre BOAHOW cpenbl. OXpaHa BOJHBIX PECYPCOB.
Pa3pymienue nousel. OxpaHa IOYBEHHBIX peCcypcoB. MI3MeHeHne kiuMara.



AHTpPOIIOT€HHOE BO3/EWCTBHE HAa PACTUTEIbHBIM M JKMBOTHBIM MHUp. OXpaHa PAacTUTEIBHOIO U
KUBOTHOTO MHpa. OCHOBHBIE MPHUHLIMIBI OXpaHbl Mpupoabl. Kpacheie kuuru. Ocobo oxpaHseMble
npupozansie Teppuropun (OOIIT). borannueckue caabl U 300JI0THYECKUE TTAPKU.

OCHOBHBIE TPUHIUIBI YCTOMYMBOTO Pa3BUTHs 4YEJIIOBEUECTBA M MNpUpOAbl. PanmonanbHOE
IPUPOAONOIB30BAHNE M COXPaHEHHE OMOJIOTHYECKOro pazHooOpasus 3emun. OOIue 3aKOHOMEPHOCTH
IJI00ANBHBIX AKOJIOTMYECKUX Kpu3nucoB. OCOOEHHOCTHM COBPEMEHHOTO KpHU3HCAa U €ro BEepOsTHbIE
IIOCJIEICTBUSL.

Pa3BuTne METOOB MOHUTOPHMHIA pa3BUTHUS OIACHBIX TEXHOTEHHBIX mpoueccoB. Cucmemnvle
uccne0o8anus: nepexooa K pecypcocbepezaroueti U KOHKypeHmocnocobHou snepeemuxe. buonozuueckoe
pasHnoobpasue u buopecypcwl. Hayuonanvrvle ungopmayuonnvie cucmemvl, obecneuusaroujue 00Cmyn K
UHpOpMayuu no cOCMOAHUIO OMOENbHBIX 6U006 U dKocucmem. OCHOBbL FIKOpeadbuIUMayuy SKOCUCmeMm u
cnoco606 60pboOLL ¢ buonospedcoeHusMU. Pekoncmpykyus MOPCKUX U HA3EMHBIX SKOCUCHEM.

JleMoOHCTpanuu

Tabmuibl 1 _cxeMbl: «3arpsi3HeHrne atMocdepsl», «3arps3HeHue ruapocdepb», «3arps3HEHHE
nouBbl», «llapHukoBelii 3PdexT», «Ocobo oxpaHseMble TNPUPOAHBIE TEPPUTOPHM», «Moxaenu
YIPABISIEMOTO MUPA.

Ob6opynoBanue: pororpaguu OXpaHsEeMbIX pacTeHU M KHUBOTHBIX KpacHoil kHuru Poccuiickoii
®enepannn, KpacHol KHUIM pernoHa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'MN HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

JIMHHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMSA K pe3yjibTaTaM OCBOEHHS OOYYAIOUIMMHUCS MPOTpPaMM
cpenHero oOuero 00pa3oBaHus: JMYHOCTHBIE, METAIIPEIMETHBIE U IPEIMETHBIE.

B cTpykType JNMYHOCTHBIX pE3yJbTaTOB OCBOCHHMS MPOTpaMMbl IO OHOJOTMH BBIJCICHBI
CJICYIONINE COCTABJISIFOIINE: OCO3HAHWE OOYYArONTUMHUCS POCCHUUCKONW TPaKTAHCKOW HMJICHTUYHOCTH —
TFOTOBHOCTH K CAaMOpPa3BUTHUIO, CAMOCTOATEIBHOCTH M CaMOOIPENEICHUIO, Haludue MOmueayuu K
o0ydeHuto OWOJIOTUH, YereHanpasienHoe pazeumue BHYTPEHHUX YOEXKJEHUN JHMYHOCTH Ha OCHOBE
KJIFOUEBBIX LEHHOCTEW M HMCTOPHYECKUX TPATULMKA pa3BUTHS OMOJIOTHYECKOTO 3HAHUS, 20MOBHOCHb U
cnocobHocms 00Y4YaOIIUXCSl PYKOBOJCTBOBATHCSI B CBOEH JIEATEIBHOCTH IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMH, MPUCYLIUMHU CUCTEME OMOJIOTUYECKOTO o0Opa3oBaHusl, Haluyue
npagoCO3HAHUS FIKOJIOTUYECKOUN KYIBTYPBl, CHOCOOHOCMU CMAasumyb 1EIN U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE Pe3yJIbTaThl OCBOSHHS MPOrPaMMBbI IO OMOJIOTHH JOCTUTAIOTCS B €AMHCTBE Y4eOHOU
U BOCIUTATENIbHOM  JEATENIbHOCTM B COOTBETCTBUM  C  TPAAUIMOHHBIMM  POCCHUHCKHUMU
COLIMOKYJIbTYPHBIMU, HCTOPUYECKUMHU M TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, IPUHATHIMU B OOIIIECTBE
IpaBWJIaMd M HOPMaMH TOBEJIEHHUS U CHOCOOCTBYIOT MpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIMTAaHUS U
CaMOpa3BUTHSA, PA3BUTHS BHYTPEHHEW MO3ULMM JUYHOCTH, MAaTPUOTH3MA M YBAaXEHHS K 3aKOHY U
IIPABOIOPAJIKY, UETIOBEKY TpyJa U cTapllieMy MOKOJIEHHIO, B3aUMHOTO YBaXKEHHsI, 0EpPEeKHOTO OTHOIICHUS
K KyJbTypHOMY HAclI€AMIO M TpaJuLMSIM MHOTOHAUMOHAJIBHOTrO Hapoja Poccuiickoir denepauuu,
MIPUPOJIE U OKPYIKAIOIIEH Cpeie.

JIMYyHOCTHBIE pe3yJbTaThl OCBOCHMs Y4eOHOro mpeaMera «bHonorus» IOKHBI OTpaXkaTb
TOTOBHOCTb U CIIOCOOHOCTh 00YUaIOIUXCs PYKOBOJCTBOBATHCS C(POPMUPOBAHHON BHYTPEHHEH MO3UIHEH
JUYHOCTH,  CHCTEMOH  II€HHOCTHBIX  OpHCHTAIMi, TO3UTHBHBIX  BHYTPEHHHUX  YOESKICHMH,
COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IEHHOCTSAM POCCUICKOTO OOIECTBa, pacHIMpEHUE KU3HEHHOTO
ONbITa M ONbBITA JAEATEIBHOCTH B IPOLECCE pEANM3allMM OCHOBHBIX HAIIPABJICHUN BOCIMTATEIbHON
JeSITeNIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaxIaHCKOr0 BOCIIUTAHUSA:

c(OpPMHUPOBAHHOCTh TPAXJTAHCKON IMO3UIUU 00yYarolerocs Kak aKTUBHOTO U OTBETCTBEHHOI'O
YJIeHa POCCHIICKOTO OOIIECTBA;

OCO3HaHHE CBOMX KOHCTUTYI[MOHHBIX IIPaB U 00S3aHHOCTEH, YBaXKEHHE 3aKOHA U IIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW MAEATENBHOCTH TPU CO3JaHUU Y4YeOHBIX IPOEKTOB,
pelIeHny yu4eOHbIX U TO3HABATENIbHBIX 33/1a4, BHITOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCThH OMpPENENsITh COOCTBEHHYIO MO3UIIMIO MO OTHOIICHHIO K SIBICHUSM COBPEMEHHOMU
JKH3HH U OOBACHSTH €&

YMEHHE YYWUTHIBATh B CBOMX JACUCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMOJICHCTBUS
JOJIeH € Pa3HBIMU YOCKICHUSIMHU, KYJIbTYPHBIMHU IIEHHOCTSIMHU U COIIMAIBHBIM TTOJIOKEHUEM;

TOTOBHOCTB K COTPYJIHUYECTBY B MPOIIECCE COBMECTHOTO BBITIOIIHEHUS YUEOHBIX, TO3HABATEIBHBIX
W HUCCIIEIOBATEIbCKUX 3aJ1ad, YBAKUTEIHLHOTO OTHOIICHHUS K MHEHHUIO OINIMOHEHTOB MPU OOCYXKICHUH
CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COICPIKAHMUS,

TOTOBHOCTbH K TYMaHUTApPHOU U BOJIOHTEPCKOMN JEATEITHHOCTH,

2) NaTpHOTHYECKOTr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCHICKON TPaxAAHCKON WJACHTUYHOCTH, MATPUOTHU3MA, YBaXKEHUS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTHU niepea PoauHoM, ropnoctu 3a CBOM Kpaii, cBor0 Poauny, cBou
SI3bIK U KYJIBTYPY, IMPOIIUIOE U HACTOAIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccnu;

LEHHOCTHOE OTHOILIEHHWE K MPUPOJHOMY HACIEAMI0 M TMaMSITHUKAM HPUPOAbI, AOCTUKEHUSIM
Poccun B Hayke, HICKyCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHHCKHX YYEHBIX B CTAHOBJIICHHE WM Pa3BUTHE OWOJIOTHH,
MOHUMAaHUsI 3HAa4YCHUsI OMOJIOTUU B TO3HAHWU 3aKOHOB TPHUPOJBI, B )KMU3HU YEJIOBEKAa U COBPEMEHHOTO
00111eCTBA;

ujeiHas yoekIEHHOCTh, TOTOBHOCTD K CIIYKEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 32 €ro
cyns0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEH pOCCUIUCKOr0 HAPOa;

c(hOopMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO TIOBE/ICHHS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTHUPYSCh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJMUTENSM, CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHSATHUS IEHHOCTEN CEMENHOM )KM3HU B COOTBETCTBUU C TPAIULUSIMHU HapoaoB Poccuu;

4) 3¢TeTUYECKOT0 BOCIIUTAHUSA

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAs O3CTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CTIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHUH;

MMOHUMAHUE YMOIIMOHAIILHOTO BO3/IEUCTBUS )KMBOUM MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HBIX BUAAX HCKYCCTBa, CTPEMJICHHE IMPOSBISATH KaduecTBa
TBOPYECKOM JINUHOCTH;

5) pusuyeckoro BocnUTAHUSA, (POPMUPOBAHUS KYJAbTYPbI 310POBbSI W IMOLMOHAJIBHOIO
Os1aronmosy4us:

MOHUMAHUE W peau3amus 370pOBOTO W 0Oe30macHoro ooOpasza >KH3HU (370pOBOE THTAHHE,
cOONIOZICHNEe THUTMEHUYECKHX TPaBHJI W HOPM, COATaHCHUPOBAHHBIM pPEKUM 3aHATHH M OTABIXA,
perynsipHasi ¢u3nUecKass aKTUBHOCTH), OCPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHONICHHUS K
coOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHUMAHUE EHHOCTH TPABWJI HWHAWBUAYATHLHOTO W KOJUIGKTHBHOTO OE€30TMaCHOTO TMOBEJCHUS B
CUTYaIUIX, YIPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE TIOCJIEJICTBHM ¥ HENPHUATHS BPEAHBIX TMPHUBBIYEK (YyMOTPEOJNICHUSI aJIKOTOJIS,
HApKOTHKOB, KypEHUs);

6) TPYyA0BOr0 BOCIMTAHMSA:

TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPY0II00HE;

TOTOBHOCTh K AaKTHUBHOW JESATEIHHOCTH TEXHOJIOTHUYECKOW M COIMAIbHOW HAMpaBICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATh, IUTAHUPOBATHh U CAMOCTOSITEIILHO BBITIOIHATH TAKYIO JACSITETFHOCTD;

WHTEpPEC K Ppa3NuUHbIM cdepaMm Tpo(ecCHOHATBHON eATeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP OyayIeil mpodeccruu u peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TITAHBI;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHMIO HA TIPOTSHKEHUN BCEH JKU3HM;

7) 3K0JIOTMYECKOr0 BOCTIMTAHUS:

AKOJIOTUYECKH TEJIECO00Pa3HOE OTHOIICHHUE K MPUPOJIe KaK UCTOYHHUKY JKU3HU Ha 3eMIie, OCHOBE
€€ CyLIEeCTBOBAaHUS,

MOBBIIICHUE YPOBHSI SKOJOTUYECKON KYJIBTYPBI: MPUOOPETEHUE OIBITA TNIAHUPOBAHUS TTOCTYIIKOB
Y OIICHKU UX BO3MOXKHBIX MTOCIIEICTBUN JIJIS1 OKPYXKAIOILEH CpPeIbl;



0CO3HaHME TTI00AILHOTO XapaKTepa 3KOJIOIMYeCKUX MpoOIeM U IMyTel UX pelIeHus;

CIIOCOOHOCTh HCIOJIb30BaTh NMPHOOpEeTaeMble MPHU H3yUYEeHUU OUOJIOTUMU 3HAHUSA M YMEHHUS NpU
peleHn TpoOJeM, CBSA3aHHBIX C palMOHAIBHBIM MPUPOAONOIB30BaHUEM (COOIIOIEHHE IPABUII
MOBE/ICHUSI B MPHUPOJE, HANPABIECHHBIX HAa COXpaHEHHE PAaBHOBECUS B HKOCHCTEMax, OXpaHy BHJIOB,
IKOCHCTEM, OroCchepsl);

AKTHBHOE HEIpUATHE JCHCTBUM, NMPUHOCAIIUX BpEJ OKPYXkKAroIEeHd NPUPOJHOW Cpele, YMEHHE
MPOTHO3MPOBATh HEOJArOMPUATHBIE SKOJOTMYECKHE TIOCIEACTBUS MPEINPUHUMAEMBIX JCUCTBUI U
MpeoTBpallaTh UX;

HQJIMYUE  PaA3BUTOTO  OSKOJOTMYECKOIO  MBIIUIEHUS, OSKOJOIMYECKOHM  KYJIbTYpBI, OIIBITA
JESITEIbBHOCTH 3KOJOTHYECKON HAIpPaBIIEHHOCTH, YMEHHS PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIbHOM,
KOMMYHHMKAaTUBHOW M COLMAJBbHON IMPAaKTHUKE, TOTOBHOCTU K YYaCTHIO B IPAKTHUYECKOM AESITEIBbHOCTU
HKOJIOTUYECKON HAIlpaBJIC€HHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHUS
HayKd M OOILECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JMAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHMIO
CBOET0 MeCTa B MOJUKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHNUE S3bIKOBOM M UNTATENBCKON KyJIbTYpPbl KaK CPEACTBA B3aUMOJIEHCTBUS MEXKIY
JIOJIbMU U TTO3HAHUS MUPA;

NOHMMaHKWE crneuupuKd OHOJOTMM Kak HayKd, OCO3HaHUs e€ poiau B (OPMHUPOBAHUU
paIOHAIBHOTO HAayYHOTO MBIIUICHUS, CO3JaHUM IIEJIOCTHOTO MPEJCTAaBICHUS 00 OKpY’KalolleM MHupe
KaK O eIMHCTBE MPHUPO/IbI, YEJIOBEKA U OOIIEeCTBA, B MO3HAHUU NPUPOTHBIX 3aKOHOMEPHOCTEH U pelIeHUN
po0JieM COXpaHEeHUs TPUPOJTHOTO PaBHOBECHS;

yOexIEHHOCTh B 3HAUMMOCTH OHMOJIOTUH JJIi COBPEMEHHOW NIMBUIM3ALUU: 00eCrieYeHHs: HOBOTO
YPOBHS pa3BUTHS MEIUIUHBI, CO3JaHHME TEPCHEKTUBHBIX OHMOTEXHOJOTHH, CHOCOOHBIX pellaTh
pecypcHbIe MPOOJIEMBI Pa3BUTHSL YEIOBEUECTBA, MMOUCKA MyTeH BBIXOJA U3 INIOOATBHBIX HKOJOTHYECKUX
npobsieM U obecrieyeHus mepexoja K YCTOMYMBOMY pa3BUTHIO, PAlMOHAILHOMY HCHOJIb30BAaHUIO
IPUPOAHBIX PECYPCOB U (OPMHUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJIOIMYECKMX 3HAHMW B LEISIX TMOBBIIIEHUS OO0Ien
KYJIBTYPBI, €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH, KaK COCTaBHOM 4YacTW (YHKIHMOHAIBHOM I'paMOTHOCTH
oOyuaromuxcsi, popMupyeMoi Ipu U3y4eHUH OUOJIOTHY;

MOHUMAaHKE CYITHOCTH METOIOB MTO3HAHUS, HCIIOJIBb3YEMbIX B €CTECTBEHHBIX HAayKaxX, ClIOCOOHOCTH
HCIIONIBb30BaTh IMOJIydaeMble 3HAHUS JUIs aHalu3a U OOBSICHEHHUs SBJICHUN OKpYXAlOUIero Mupa Hu
OPOUCXOAIINX B HEM M3MEHEHUH, yMEHHE JienaTh 0OOCHOBAHHbIC 3aKIIOUEHHsS Ha OCHOBE HAy4YHBIX
($akTOB M UMEIOIINXCS TaHHBIX C LIEJIBIO MOJyUYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSATENBHO HCIOJIB30BATh OMOJIOTHYECKUE 3HAHUS JJIS pelieHus mpobieM B
pealIbHBIX KU3HEHHBIX CUTYaIHsIX;

OCO3HAaHUE IIEHHOCTH HAy4yHOM JESITEIbHOCTH, TOTOBHOCTb OCYLIECTBISATH IPOEKTHYIO U
HCCJIEIOBATENBCKYIO JEeSITebHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CHOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOPA30BaHHIO, K aKTUBHOMY
MOJTyYEHUIO HOBBIX 3HAHUH 10 OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMHU.

METAIIPEAMETHBIE PE3YJIbTATDBI

MertanpeaMeTHbIe pe3yJabTaThl OCBOCHUS YUeOHOTO MpeaMeTa « bBuonorush BKIIIOUAIOT: 3HAUUMBIE
s (opMupoBaHUST  MHUPOBO33PECHHSI  OOYyYAIONIUXCS  MEKIUCIUIUTMHAPHBIE  (MEXKIIPEIMETHBIC)
oOIIeHayYHbIE MOHATHS, OTPAKAIOIIUE IEIOCTHOCTh HAYYHON KApTHUHBI MHUpa U CHEU(PUKY METOJIOB
MO3HAaHMsI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHUs, SBJIEHHUE, MPOIECC, CUCTEMA,
HAy4YHBI (DaKT, MPUHINI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIEeIOBAaHUE, HAOIIOACHUE,
U3MEpEeHHe, DSKCIEPUMEHT U JpYyrue); YHHUBEpcalbHble YyueOHble JeicTBHs (TO3HaBaTElbHbIE,
KOMMYHHUKATHBHbBIC, PETYISTUBHBIC), oOecieunBatoniyue GopMupoBanre (HyHKIIMOHATHHOW IPaMOTHOCTH
U COLIMAJbHOW KOMIIETECHIIMM OO0YYaloUIMXCs; CIIOCOOHOCTh OOYYaroIIMXCsl UCHOJIb30BaTh OCBOEHHbBIE
MEXIUCIUIUIMHAPHBIC, MHPOBO33PCHUECKHME 3HAHHWS W YHHUBEpcaldbHble Y4eOHbIE JCHCTBHS B
ITO3HABATEJIbHON U COLIMAIBHON MPAKTHKE.



B pesynbrare u3yueHus OMOJOrMH Ha YPOBHE CpEIHEro o0Iero o0pazoBaHMs y 00YyYarolIerocs
OyayT cdopMupoBaHbl TO3HaBaTeNbHbIE YHUBEpCAJIbHbIE Yy4eOHble JEHCTBUS, KOMMYHHUKATHBHbBIE
YHHMBEpCaJbHbIE yueOHble ACUCTBUS, PEryJIATUBHBIC YHUBEpCaJbHbIE y4eOHBIC NEHCTBHUS, COBMECTHas
JIeATEIbHOCTD.

MertarnpeaMeTHble pe3ybTaThl OCBOSHHS NMPOrpaMMbl CPEJIHEro oO0IIero oO0pa3oBaHMs JOJKHBI
OTpaXKaTh:

OByajieHHe YHHBEPCAJbLHBIMH Y4eOHBIMH N03HABATEJIbLHBIMHM /I CTBUSIMH:

1) 6a3oBbie JIorMUYecKHe AeHCTBUS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJIM3UpOBaTh MpoOjeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOJIB30BaTh TP OCBOCHHWHM 3HAHWW TMPUEMBI JIOTHYECKOTO MBINIICHUs (aHaIW3a, CHUHTE3a,
CpaBHEHHUs, Kiaccu(puKanuu, 0000IIeHuUs), pAaCKPBIBATh CMBICT OWOIIOTUYECKUX TOHSATUH (BBIICISITH MX
XapakTepHBIC MPU3HAKHU, YCTAHABIMBATh CBS3H C IPYTUMH IMOHATUSIMH ),

ONPENENATh LU JIEATeIbHOCTH, 33/1aBasi MapaMeTpbl U KPUTEPUHU UX JOCTUKEHUS, COOTHOCUTH
pe3yIbTaThI JEATEILHOCTH C MIOCTABJICHHBIMU TIEIISIMHU;

UCTIONB30BaTh OMOIOTHUECKUE TTOHITUS JIsl OObSICHEHUS (DAaKTOB U SIBJICHUI KUBOW MIPUPOJIBI;

CTPOUTH JIOTHUECKUE pPACCYXXJEHUs (MHIYKTUBHBIC, NECTyKTUBHBIC, IO AaHAJOTWH), BBISBIATH
3aKOHOMEPHOCTH ¥ TIPOTHBOPEYMS B PACCMATPUBAEMBIX SBICHHUSX, (OPMYJIHPOBATh BBIBOABI U
3aKITFOYCHUS;

MPUMEHSATh CXEMHO-MOJICIbHBIE CPEACTBA JJIsi MPEACTABICHHUS CYIIECTBEHHBIX CBSI3eM U
OTHOIIIEHWHA B U3Y4YaeMBIX OHMOJOTMUECKHX OOBEKTaX, a TaKXe TMPOTUBOPEUM pPa3HOTO POJa,
BBISIBJICHHBIX B Pa3IMYHBIX HH(GOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJEMBI C y4ETOM aHaM3a WMEIOIIUXCS MaTepuajbHbIX H
HEMaTepHalbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JICATEILHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB IIEJISIM, OIICHUBATH
PHUCKHU TOCJIEACTBUHN ACSATEIbHOCTH;

KOOPJIMHUPOBAaTh H  BBHINOJHATH pabOTy B  YCIOBHSX PEAIbHOTO, BUPTYaJbHOTO W
KOMOMHHMPOBAHHOTO B3aMMOJICHCTBHS,

pa3BUBATh KPEATHBHOE MBIIIUICHHUE TPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCIeN0BaTEIbCKIE e CTBUS:

BJIQJICTh HAaBBIKAMU Y4E€OHO-HCCIIEIOBATENIbCKOM W MPOEKTHON JesITeNbHOCTH, HaBBIKAMU
paspernieHust mpooeM, ClIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TTOUCKY METOJIOB PEIICHUS
MPAKTHYECKUX 33724, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

HCIIOJIB30BATh  PA3JIMYHBIC BHUJbLI JCATCIBHOCTH 11O IMOJYYCHHWIO HOBOI'O 3HAHUA, C€To
UHTEPIIpPEeTaluY, PeoO0pa30BaHUI0 U TIPUMEHEHUIO B YUEOHBIX CUTYyalMsX, B TOM YHCIE TIPU CO3JaHUHU
yqe6H51x " COLMAJIBHBIX ITPOCKTOB,

dbopMupOBaTh HAYYHBIA THUIl MBIIUICHUS, BIAJCTh HAYYHOM TEPMUHOJIOTHEH, KIIOUYEBBIMU
IOHATHUAMHA U METOJaMU,

CTaBUTh # (HOpPMYIHpPOBaTH COOCTBEHHBIE 3aJauyd B 0Opa30BATENbHONM JEATEIBHOCTH U
KU3HCHHBIX CUTyallHuAX,

BBISIBJISITh TTPUYUHHO-CJICICTBEHHBIC CBS3M U aKTyalIM3UpPOBATh 33/1adyy, BBIIBUTATh THIOTE3Y €€
pemiCHUA, HAXOAWUTb APTYMCHTBI IJId J0Ka3aTCJIbCTBa CBOHUX YTBep)I(JIeHHf'I, 3agaBaTb IMapaMETpbl U
KPUTEPUU PEIICHUS;

AHAJIM3UPOBATh MOJYYCHHBIC B XOA€ PCIICHHA 3aa4yu PE3yJbTaTbl, KPUTUYCCKHU OLUCHHUBATHL HX
JIOCTOBEPHOCTbH, POTHO3UPOBATH U3MEHEHHNE B HOBBIX yCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIHsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISATh IIEJICHANPABICHHBI TIOMCK TIEpeHOca CPEeACTB M CHOCOOOB JEHCTBUS B
po(eCCHOHATIBHYIO CPEy;

YMETh NMEPEHOCUTH 3HAHUS B TIO3HABATEIBHYIO M MPAKTUYECKYIO 00JIACTH KU3HEIEATETbHOCTH;

YMETbh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JacTei;

BBIJIBUTATh HOBBIE WUJIEH, MIPEJIaraTh OPUTUHAIBHBIC TIOJXOABl M PEIIeHUs, CTABUTh MPOOJIEMBI U
3aJ1a4yu, JOMYCKAIOIINE AIbTePHATUBHBIC PEIICHUS.



3) pa6ora ¢ nngopmanmeii:

OpPUEHTHPOBATHCS B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMaLUU (TEKCTe y4yeOHOro rmnocodus, HayyHo-
HOMYJISIPHOM UTEpaType, OMOJIOTHYECKUX CIOBApAX U CIIPABOYHHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHanu3upoBaTh HHOOPMALMIO PA3IUYHBIX BUAOB U (OpPM MpeAcTaBiIeHUS, KPUTHUUECKU
OLICHMBATH €€ JOCTOBEPHOCTh U HENPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3anpochkl M MPUMEHSTHh pa3iMyHble METOJbl MpU TOUCKE U OoTOope
Ononoruueckoil nHpopmamu, He0OX0IUMOH /7S BHITIOJTHEHUS Y4eOHBIX 3a/1a4;

npuobperaTb  OMNBIT  KCIOJB30BaHUSA  HMH(YOPMAIIMOHHO-KOMMYHUKATHUBHBIX  TEXHOJOTHH,
COBEPLIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3JINYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAaNbHYIO (DOpPMY MPEJCTaBICHUS OMOJOTHYEecKOr MH(pOpMaLnn
(cxemsl, rpad UKy, TUarpaMMsl, TaOJIHIbI, PUCYHKH U PYTOE);

WCITOJI30BaTh HAYYHBIN SI3bIK B KAYECTBE CPEJCTBA MPU pabOTe ¢ OMOJIOTHYECKON MH(OpMaInei:
NPUMEHTh XUMUYECKHe, (PU3NUYECKUe U MaTeMaTU4YeCKUe 3HAKU M CUMBOJIBI, (OpMyJIbl, aOOpeBHarTypy,
HOMEHKJIaTypy, UCIIOJIb30BATh U Pe0Opa30BhIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPECTBA HATIISIIHOCTH;

BJIAJICTh HaBbIKAMM paCIO3HaBaHMWs M 3alUThl MHPOpMaLUH, UH(OPMAIMOHHON Oe30macHOCTH
JIMYHOCTH.

OBJIa)]eHI/Ie YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU HeﬁCTBHHMH:

1) o0menue:

OCYHICCTBIATE KOMMYHHKAIIUX BO BCEX C(l)ean KN3HHM, aKTHUBHO Y4YaCTBOBATb B AWAJIOTC HWIIN
JTUCKYCCHM TI0 CYIIeCTBY oOCykKTaeMoil TeMbl (yMEHHME 3aJlaBaTh BOMPOCHI, BBICKA3bIBATh CYKICHUS
OTHOCHUTCIIBHO BBIITOJHCHUS npennaraeMoﬁ 3aaa4u, YUYUTBIBATb MHTCPECHI U COITIACOBAHHOCTH HOSI/II_[I/Iﬁ
JIPYTUX YYACTHUKOB JIMAJTIOTa WU IUCKYCCHUH);

pacro3HaBaTh HEBepOaTbHBIE CpPEJACTBAa OOIIECHUS, MOHWMATh 3HAYCHHUE COIMAIBHBIX 3HAKOB,
MPEINOChUIOK BO3HHUKHOBEHHSI KOH(JIMKTHBIX CHUTyallMid, yMETh CMsr4aTh KOH(JIUKTHI U BECTH
TIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMHU CIIOCOOAMU OOIICHHS] M B3aUMOJICHCTBHUS, TOHUMATh HAMEPEHUS JIPYTHX
JIOJIeH, MPOSBIATh YBaKUTEIBHOE OTHOILIEHHE K COOECeHUKY U B KOppeKTHOU (popme popmMyanpoBaTh
CBOM BO3PaXKCHHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMECTHAA [1eATeIbHOCTh:

MOHUMATb U UCTOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON M MHIMBHIyaJbHON paOOThl IPU PELICHUN
Ouonornyeckoil  mpoOsieMbl, OOOCHOBBIBaTb HEOOXOAMMOCTb HNPHUMEHEHHUS TPYHHOBBIX (GopM
B3aUMO/ICHCTBUS NIPU PELICHNU Y4eOHOH 3a/1a4H;

BbIOMpaTh TEMaTHKy M METOJbl COBMECTHBIX JEHCTBHM ¢ y4€TOM OOLIMX HWHTEPECOB H
BO3MO>KHOCTEH Ka)kKJIOT0 4JI€Ha KOJUIEKTHBA;

MPUHUMATh LI€JM COBMECTHOM JAEATEIbHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBAThH JACHCTBHS 1O
e€ JOCTHKEHMIO: COCTABIIATH IUIAH JEHCTBHUM, PACIPENEisATh POIM € Y4ETOM MHEHUH YYaCTHUKOB,
00cCyXJ1aTh pe3yIbTaThl COBMECTHOM paboThI;

OLIGHUBATh KaueCTBO CBOET0 BKJIaJa M KaXJOro y4acTHHKA KOMAaHIbl B OOLIMI pe3ysbTaT 1o
pa3pabOTaHHBIM KPUTEPUSIM;

npeyiaraTh HOBBIE TIPOEKTHI, OLIEHWBAaTh HUAEH C NO3UIMM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIAATh MO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B PA3IUYHBIX CHUTyalUsX, NPOSBIATH
TBOPYECTBO U BOOOpaKeHNE, OBITh MHUIIUATUBHBIM.

OBjaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMHU AeHCTBUAMM:

1) camoopranusanms:

HCITIOJIb30BaTh OMOIOTHYECKHE 3HAHUS JJIs1 BBIABJICHUA np06neM N UX PCHICHUA B XHU3HCHHBIX U
y4eOHBIX CUTYyallUsX;

BI)I6I/IpaTB Ha OCHOBE OMOJIOTHYECKMX 3HAHHH ICJICBBIC M CMBICIIOBBIC YCTAHOBKHM B CBOHX
JNEHCTBUSAX M TOCTYNKaxX II0 OTHOIIEHUIO K JKMBOM NIPHUPOJE, CBOEMY 3/I0POBBIO U 30pPOBBIO
OKPYKaIOIIHX;



CaMOCTOSITENIHO OCYIIECTBIIAThH [TO3HABATEBHYIO AEATEIbHOCTD, BBIABISATH MPOOJIEMBI, CTABUThH U
dbopMynrpoBaTh COOCTBEHHBIE 3a/1a4K B 00pa30BaTEIbHOMN JAESITEIbHOCTU U )KU3HEHHBIX CUTYaLIUAX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH pEIIeHUs MpoOJIeMbl € YYETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEINOUYTEHHI;

JlaBaTh OLIEHKY HOBBIM CUTYaLMsM;

paciupsTh paMK1 y4eOHOro IpeiMeTa Ha OCHOBE JIMYHBIX MPEIOUTEHUI;

JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLICHUBAThH MTPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKOW HJPYIUIMU B pasHBIX OOJIACTIX
3HaHUH, OCTOSITHHO MOBBIIIATH CBOM 00pa30BaTeIbHbINA U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTyalusM, BHOCHTb KOPPEKTUBBI B JE€ATEIBHOCTb, OLEHHUBATh
COOTBETCTBUE PE3YJIBTATOB LIEISIM;

BJIQJICTh HABBIKAMH II03HABATEIBHON pe(IECKCHU KaK OCO3HAHHUS COBEPIIAEMBIX ICHCTBHIA U
MBICJIIMTCIIBHBIX MPOHECCOB, UX PE3YJIILTATOB U OCHOBaHI/If/'I, HUCII0JIB30BAaTh HpI/IéMBI pe(l)J'IGKCI/II/I JITsL
OIICHKH CHUTYAaIlHH, BHIOOpPA BEPHOTO PEIICHHUS;

YMETHb OIICHUBATH PUCKU U CBOCBPEMCHHO NPUHUMATL PCUHICHUSA 110 UX CHUXKCHUIO,

[IPUHUMATh MOTUBBI U APTYMEHTHI JPYTUX IIPU aHAJIU3€E PE3YIbTATOB JEATEIIbHOCTH;

3) npuHsATHE Ce0s1 U APYIUX:

MMPpUHUMATDb C€65I, IIOHUMas CBOM HEAOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI M ApIYMEHTBI APYTUX IPU aHAJIN3€ PE3YJITATOB JEATEIBHOCTH;
IpU3HaBaTh CBOE MPABO U MPABO JIPYTUX HA OLIUOKU;

pa3BUBaTh CIOCOOHOCTh MOHMUMATh MHP C MO3UIMU APYTOrO YETIOBEKA.

IMPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHBIe pe3yJabTaTHl OCBOCHHSI COJAEp)KaHUsA yueOHoro mnpeamera «buomorus» Ha
yrIIyOJIEHHOM YpPOBHE OPUEHTUPOBAHbI Ha obecrieueHne PO UIHHOTO
o0Oydenust obyqaromuxcst ouonorud. OHU BKIIOYAIOT: crienuduyueckue Jisi OMONIOTHH Hay4YHbIE 3HAHUSA,
YMEHHUS M CIOCOOBI JEHCTBUU TIO OCBOCHHMIO, WHTEPHPETANMH W TMPeoOpa3OBaHHWIO 3HAHWUMW, BHJIBI
JESTEIbHOCTH MO TOJNyYEeHHUIO HOBBIX 3HAHWW U WX TPUMEHEHUIO B PA3NUYHBIX Y4EOHBIX, a TaKXkKe B
peaNbHBIX JKU3HEHHBIX CHUTyanusx. l[IpenMeTHbie pe3ynbTaThl TPEICTABICHBI IO TOJaM HW3Y4YEHUSI.

[IpenmeTHBIC pe3yNbTaThl OCBOCHHUS ydeOHOro mpenmera «buwomorus» B 10 Knacce NOTKHBI
OTpaxkaTh:

c(OpMHUPOBAHHOCTh 3HAHMM O MeCT€ M pOJIM OMOJOrMM B CHUCTEME €CTECTBEHHBIX HAyK, B
(OopMHpPOBAHNU €CTECTBEHHO-HAYYHOH KapTHHBI MHUpA, B TO3HAHUHM 3aKOHOB MPUPOABI U pEIICHUH
npo0sieM palMoHAIbHOIO MPHUPOAONOIB30BaHUS, O BKJIAJ€ POCCUHCKUX U 3apyOeKHBIX YUEHBIX B
pa3BUTHE OHOJIOTHH;

BJIQJICHUE CHUCTEMOM OHMOJOrMYecKMX 3HaHWM, KOTOpas BKJIIOYAeT: OCHOBOIIOJIATraollne
OuONIOTHYECKHUE TEpMUHBI U TOHATUS (KM3Hb, KIJIETKa, OPraHu3M, MeTaboiM3M, TIOMEeOCTas,
caMOperyJisilivsi, CaMOBOCIIPOM3BE/IEHUE, HACJIEICTBEHHOCTh, W3MEHUYUBOCTh, POCT M DPAa3BUTHE),
Oouonornueckue teopuu (kiaerounas teopus T. llIBanna, M. lllneilinena, P. BupxoBa, xpoMmocomHas
Teopusi HacienctBeHHoctu 1. Moprana), yuenus (H. W. BaBuioBa — o meHTpax MHOTooOpasusi u
IPOMCXOXKACHUS KYJBTYPHBIX PpAcTeHHH), 3aKOHbI (€AMHOOOpa3usi TMOTOMKOB IE€PBOIO TOKOJICHUS,
pacIleruieHns, YUCTOThl raMeT, He3aBUCUMOro HacienoBaHus ['. MeHaens, ToMOJOrHYecKUX psJIoB B
HacleiIcTBeHHOM u3mMeHunBocTy H. 1. BaBuiosa), mpuHIUIBI (KOMIUIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METO/JaMU HAyYHOTO TIO3HAHMS, WCIOJb3YEMBIX B OHOJOTHYECKHX
UCCIIC/IOBAaHMAX JKUBBIX 00BEKTOB (OMHCaHKE, U3MEpEeHHe, HAaOII0AeHNE, SKCIICPUMEHT);

YMEHHE BBIJENSTh CYHIECTBEHHbIE NPU3HAKU: BHUPYCOB, KJIETOK TMPOKAPHOT U SYKapuoT,
OJTHOKJICTOYHBIX U MHOTOKJIETOUYHBIX OPIraHU3MOB, B TOM YHCIIe OaKTepuil, rpuOOB, pacTeHH, KUBOTHBIX
U YeloBEKa, CTPOCHHsI OpPraHOB M CHUCTEM OPraHOB pACTEHUM, J>KUBOTHBIX, YeJIOBEKa, IPOIIECCOB
KHU3HEJIEATSTbHOCTH, MPOTEKAIOIINX B OpraHW3Max PACTEeHHMH, )KUBOTHBIX U UYEJIOBEKAa, OMOJIOTHYECKUX



nporeccoB: oOMeHa BellecTB (MeTaOOMu3M), TNPEBpAIICHUS SHEPruu, OpOKEHHs, aBTOTPO(HOro H
reTepoTpopHOro TUIIOB MHUTAaHUS, (OTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, MeiHo3a, I'aMeToreHesa,
sMOpHOreHe3a, MOCTIMOPHOHAILHOTO PAa3BUTHUS, PA3MHOXKEHHUS, MHUBUIyaJIbHOTO PAa3BUTHS OpraHU3Ma
(oHTOTEHE3a), B3aMMO/ICHCTBUS T€HOB, TE€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE yCTAaHABJIMBATh B3aUMOCBSI3M MEK/Y OPraHOMIaMH KICTKH U UX (YHKIHUSAMH, CTPOCHHEM
KJIETOK pa3HBIX TKaHEH M WX (QYHKIUSAMH, MEKIy OpraHaMH M CHUCTEMaMH OpPTaHOB Y pacTEHH,
KUBOTHBIX U YeJIOBeKa M UX (PYHKLIHUSIMH, MEXIy CHCTEMaMU OPTaHOB M UX (PYHKUHUSMH, MEXy dTallaMU
oOMeHa BemIeCTB, JTalaMM KIJIETOYHOIO IMKJIA U JKU3HEHHBIX LHUKIOB OPraHu3MOB, OSTalaMu
HMOPHOHAIBHOTO PA3BUTHUS, TEHOTHIIOM U (DEHOTUTIOM, )EHOTHUIIOM U (haKTOpaMHU Cpe/ibl OOUTAHUS;

YMEHHUE BBISBIIATH OTJIUYNTEIFHBIC IPU3HAKH KHUBBIX CHCTEM, B TOM YHCIIC PACTEHUH, )KUBOTHBIX
U YeJIOBEKa;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIIME AapPryMEHTBl, OHOJOTHYECKYI0O TEPMHUHOJIOTHIO U
CHUMBOJIMKY JJIS I0Ka3aTeIbCTBA POJCTBA OPIaHU3MOB Pa3HbIX CUCTEMATHUECKUX IPYTIIT;

yMEHHE peuiarb OHOJOTMYecKHE 3aJaud, BBISBISATh HNPUYUHHO-CIIECJCTBEHHBIE CBSI3U MEXKIY
UCCIIETyeMbIMH OMOJIOTMYECKUMHU MPOLIECCAMU U SIBICHUSIMH, JIeNIaTh BHIBOJIBI M IPOTHO3bI HA OCHOBAaHUH
MOJTyYEHHBIX Pe3yIbTaTOB;

YMEHHUE BBITIOJIHATH Ja00paTOpHbIE U MpaKTHUECKue paboThl, COOII0AATh MpaBmia Ipu padboTe ¢
y4eOHBIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHUE BBIABUIaTh T'MIIOTE3bI, MPOBEPITh UX AKCIEPUMEHTAIBHBIMU CpPEACTBaMH, (HOpMYITUpYs
eJIb UCCIIEeI0OBaHMS, AaHAJTM3UPOBATh MOJTyUYEHHBIE PE3yJIbTaThl U I€JaTh BHIBOBL;

YMEHHUE y4acTBOBAaTh B y4eOHO-UCCIIEI0BATEIbCKON padoTe Mo OMOJIOrHHU, SKOJIOTHH U MEIULIUHE,
NpOBOAMMOM Ha 0a3e WIKOJBHBIX HAy4YHBIX OOIIECTB, W MyOJUYHO MPEICTaBIATh IOTyYCHHbIE
pe3yJbTaThl HA YYEHUYECKUX KOH(EPEHIUIX;

YMEHHE OIICHHBATh ITMYECKUE AaCIEKThl COBPEMEHHBIX HCCIIEJOBaHMM B 00JIacTH OMOJIOTHU H
MEIUIUHBI (KIIOHWPOBAaHUE, HCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HAMpaBICHHOE H3MEHEHHWE TeHOMa H
CO3/1aHH€ TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYUIECTBIATh OCO3HAHHBIM BbIOOp Oynymieil npodeccHoHaNbHON JEATENBHOCTH B
o0nactT OHMOJOTUM, METUIMHBI, OWOTEXHOJOTWH, BETEPUHAPUU, CEIIbCKOTO XO3SIMCTBA, MHUIIEBON
INPOMBIIIJICHHOCTH, YTIIyOJsTh IO3HABATEIbHBIM MHTEpEC, HAINpPaBICHHBI Ha OCO3HAHHBINH BBIOOD
COOTBETCTBYIOIIEH MPO(deccCuu 1 MpoI0JKEHNE OMOIOTHYECKOT0 00pa30BaHus B OpraHU3AIUIX CPETHETO
npo¢ecCHOHATBHOTO M BBICILIETO 00pa30BaHUsI.

[IpenmerHble pe3yibTaThl OCBOEHHUsS ydeOHoro mnpeamera «buonorus» B 11 Knacce NOTKHBI
OTpaxkarTh:

c(OPMHPOBAHHOCTh 3HAHUH O MecTe M pPOJIM OHUOJIOTMM B CHCTEME €CTECTBEHHBIX HAayK, B
(bOpMHpPOBaHNU COBPEMEHHOU €CTECTBEHHO-HAYYHOW KapTHHBI MUpPA, B TIO3HAHWH 3aKOHOB MPHPOJIBI H
pELICHUH HKOJOTHUYECKUX MpoOJIeM dYeloBEeYecTBa, a TaKKe B PEIICHHH BOIPOCOB PALMOHAIBHOTO
MIPUPOJIOTNIOIB30BaHUS, U B (POPMUPOBAHUU LIEHHOCTHOTO OTHOIICHHUS K IPUPOJie, OOIIECTBY, YETIOBEKY, O
BKJIa/I€ POCCUHCKUX U 3apyOekKHBIX yUEHBIX-OMOIOTOB B pa3BUTHE OUOJIOTHH;

yMEHHE BIAJETh CUCTEMOW OHOJOTMYECKMX 3HAaHUM, KOTOpas BKIIOYAET OIpeleieHus Hu
MOHUMAaHHUE CYITHOCTH OCHOBOIOJIAraloIuX OMOJOTMYECKMX TEPMHUHOB M MOHATHH (BHI, dKOCHCTEMA,
ounocepa), Ouonormueckue Tteopuu (dBosrorMoHHas Teopus Y. JlapBuHa, CHUHTETHYECKash TEOPHS
sBosronnn), yueHus (A. H. CesepuoBa — o myTsx W HampasieHHsAX sBoitonuu, B.M. Bepnanckoro — o
ounocdepe), 3akonsl (TeHeTHUeckoro paBHoBecus JIx. Xapau u B. BaitHOepra, 3apo/ibIieBoro cxoacTa
K. M. bapa), mpaBuna (Munumyma FO. JIuOuxa, SKOJOTHYECKOW TMHUPAMUABI DHEPTUH), TUIOTE3bI
(runotesa «mupa PHK» V. I'unGepra);

YMEHHE BJIa/IeTh OCHOBHBIMU METOJaMU HAYYHOTO TIO3HAHMS, UCTIOIh3YEMBIMU B OMOJOTHYECKHIX
HCCJIEIOBAHMSIX JKUBBIX OOBEKTOB M SKOCHUCTEM (OIMcaHUe, U3MEpeHHe, HAOII0JeHHEe, SKCIIEPUMEHT),
croco0aMu BBISIBIICHUS M OIICHKH aHTPOTIOT€HHBIX U3MEHEHUN B TIPUPOJIE;

YMEHHE BBIJCNATh CYIIECTBEHHbIE MPHU3HAKU: BUJOB, OMOTEOIIEHO30B, 3KOCUCTEM M Ouocdepsl,
CTaOMJIM3UPYIOLIETO, JABIKYIIETO M PAa3phIBAIOLIETO €CTECTBEHHOI0 OTOOpa, aIoNaTpU4ecKoro H
CHUMITaTPUYECKOTO BHI000pA30BaHMs, BIVSHUS JIBIKYIIMX CHJI SBOJIIONWU HA TCHO(POH TOITYJISIHH,
NPUCTIOCOOJIEHHOCTH OpPraHu3MOB K cpele OOHMTaHus, 4YepeloBaHHMs HAMNpaBICHUH SBOJIIOLIUH,
KpPYroBOpOTa BELIECTB U MOTOKA SHEPTUHU B IKOCHCTEMAX;



YMEHHE YCTaHABIMBATh B3aUMOCBS3U MEXIY IPOLECCAMU HBOJIONHMH, IBIKYIIUMH CHUIAMU
AHTPONOreHe3a, KOMIIOHEHTaMH Pa3IMYHbIX 9KOCHCTEM U IMPUCIIOCOOJIEHUSMU K HUM OPraHU3MOB;

YMEHHUE BBIABIATH OTIUYUTENIbHBIC IPU3HAKU KHUBBIX CUCTEM, IPUCTIOCOOIEHHOCTh BUIOB K Cpeie
oOuTaHusi, aOMOTHYECKMX U OMOTUYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBS3€il OpraHU3MOB B
cooO11ecTBax, aHTPOIIOTEHHBIX N3MEHEHUH B HKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCMOIb30BaTh COOTBETCTBYIOIIME apPryMEHThl, OHOJOTMYECKYI0 TEPMHUHOJIOTHIO U
CHUMBOJIMKY JJISl JIOKa3aTeIbCTBA POJICTBA OPraHM3MOB Pa3HBIX CUCTEMATHYECKUX TPYMII, B3aUMOCBS3H
OpraHM3MOB U cCpelbl OOUTaHMS, €IMHCTBA YEJIOBEUECKHUX pac, HEOOXOJUMOCTH COXpaHEHUS
MHOT000pa3ust BUJOB U SKOCUCTEM KaK yCJIOBHS COCYIIECTBOBAHUS IPUPO/IbI U YEIOBEUECTBA;

yMEHHE peuiaTb OHOJOTMYeCKHE 3aJaud, BBISBISATh NPUYUHHO-CIIECJICTBEHHBIE CBSI3U MEXKIY
UCCIIETyeMbIMH OMOJIOTMYECKUMHU MPOLIECCAMU U SIBICHUSIMH, JIeNIaTh BHIBOJIBI M IPOTHO3bI HA OCHOBAHUH
MOJTyYEHHBIX Pe3yIbTaTOB;

YMEHHUE BBITIOJHATH Ja00paTOpHbIE U MpaKTHUECKue paboThl, cOOII0AATh MpaBuia Ipu padboTe ¢
y4eOHBIM U J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHUE BBIABUIaTh T'MIIOTE3bI, MPOBEPITHh UX HKCIEPUMEHTAIBHBIMU CpPEACTBaMH, (HOpMYITUpYs
eJIb UCCIIEeI0OBaHMS, AaHAJIM3UPOBATh MOJTyUYEHHBIE PE3yJIbTaThl U JI€JaTh BHIBOBL;

YMEHHE y4acTBOBAaTh B y4eOHO-HCCIIEI0BATEIbCKON paboTe Mo OMOJIOrHHU, SKOJIOTHH U MEAULIUHE,
IpOBOAMMOM Ha 0a3e MIKOJBHBIX HAy4YHBIX OOIIECTB, U MyOJUYHO MPEICTaBIATh IOTyYCHHbIE
pe3yJbTaThl HA YYEHUYECKUX KOH(PEPEHIUIX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUU O MPOUCXOKICHUH KU3HHU, YEJIOBEKA U YEJIOBEYECKUX pac,
0 MPUYHMHAX, MTOCIEICTBUAX U CIIOCO0AX MpeI0TBpaIeH s II100aIbHBIX H3MEHEHUH B buocdepe;

YMEHHE OCYLIECTBIIATh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccnoHanbHOM [esSTEIbHOCTH B
o0nacTd OWOJIOTHH, SKOJIOTUH, TNPUPOJIONONb30BAHUS, MEIUIMHBI, OWOTEXHOJOTHH, ICUXOJIOTHH,
BETEPUHAPHH, CEICKOTO X035IICTBa, MUILEBOM MPOMBIIUIEHHOCTH, YTIYOIsTh MO3HABATEIbHBIA UHTEPEC,
HalpaBJICHHBI Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIEH MPO(ecCuu U MpOAOIKEHHE OUOIOTHYECKOT0
00pa3oBaHMs B OpraHU3AIMIX CPETHETO MPOPECCHOHATIBHOTO U BBICIIETO 00pa30BaHMS.

TEMATHYECKOE IIVIAHUPOBAHME 10 KNACC

Ne HanmeHoBaHue Konn4ecTtBo 4acos DNeKTPOHHbIe

n/ pasfesioB U TeM Bcer| KOHTpobH |[[pakTuyecku (unppoBble)

n nporpamMmmsbl 0 ble pa60'|'b| e paﬁo‘rb| 06pa3OBaTeﬂbele

pecypchl
1 |buonorus Kak Hayka 1 https://resh.edu.ru/
subject/5/10/

2 [PKuBble cuctemsbl N nx 2 https://resh.edu.ru/
n3yyeHue subject/5/10/

3 |buonorunsa KneTku 2 0.5 https://resh.edu.ru/

subject/5/10/

4 XnMunyeckas 10 1 https://resh.edu.ru/
opraHusaumns KieTKkun subject/5/10/

5 |CTpoeHue n pyHKLUN 8 2 https://resh.edu.ru/
KNeTKMn subject/5/10/

6 |ObmeH BelecTB un 9 1 https://resh.edu.ru/
npeBpaLLeHne sHeprmnm subject/5/10/
B KJlIeTKe

7 |HacnepcTtBeHHas 9 0.5 https://resh.edu.ru/
UHopMaLma n subject/5/10/
peanusaumnsa eé B
KneTke

8 [PKW3HEHHbIN LUUKN 6 1 https://resh.edu.ru/
KNeTKMn subject/5/10/

9 |CtpoeHue n pyHKkumn | 17 1.5 https://resh.edu.ru/
opraHnM3moB subject/5/10/
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Ne HanmeHoBaHue KonnyecTBo 4Yacos DNIeKTPOHHbIe

n/ pasfesnioB 1 TeM Bcer | KoHTpobH |[pakTuyeckn (Lmbposbie)

M NporpamMmsl 0 | ble paboTbl | e paboTsbl obpa3oBaTesibHble

10 [Pa3MHOXeHMEe n 8 1.5 https://resh.edu.ru/
pa3BUTME OPraHU3MoB subject/5/10

11 FeHeTuMKa - HayKa O 2 0.5 https://resh.edu.ru/
HacnNeacTBEeHHOCTU U subject/5/10
N3MEHYNBOCTU
OpraHn3mMoB

12 |[3akoHOMepHOCTH 10 1 https://resh.edu.ru/
HacneaCTBEHHOCTM subject/5/10

13 |[3akoHOMepHOCTH 6 1 https://resh.edu.ru/
N3MEHYNBOCTM subject/5/10

14 FeHeTuMKa YesoBeka 3 0.5 https://resh.edu.ru/

subject/5/10
15 |Cenekuunsa opraHmsmos | 4 1 https://resh.edu.ru/
subject/5/10

16 [bBuoTtexHonorusa m 4 https://resh.edu.ru/
CUHTEeTnYeckas subject/5/10
brnonorus

17 [NMpome)xxyTo4yHad 1 1
aTTecTtauuns

OBLUEE KOJTIMYECTBO 102 1 13

YACOB MO NMPOrPAMME

IMPOMEXYTOYHAA ATTECTAIUA TPOBOJAUTCA B ®OPME TECTUPOBAHUS B
TEYEHMUE 1 YPOKA

ITOYPOYHOE IINTAHUPOBAHUE 10 KJIACC

No
n/n

Tema ypoka

KonnyecTtBo 4Yacos

HaTa

Bcer
0

KOHTpO
NbHble
paboThl

n3yye
HUSA

MpakTn
yeckumne
paboThl

DNeKTPOHH
ble
undgposblie
obpa3oBaTe
JNIbHble

pecypchl

brnonorna Kak KoMnaeKkcHad Hayka u
KaK 4aCTb COBpPeMEHHOro obuiecTBa

ttps:
resh.edu.ru/

E

subject/5/10

>XunBble CUCTEMbI N X CBOWUCTBA

ttps:
resh.edu.ru/

E

subject/5/10

YpoBHeBas opraHmM3aums XnBbIX
cncrTem

ttps:
resh.edu.ru/

E

subject/5/10

NcTopust OTKPLITUA U U3YyYEeHUS
KneTkn. Kneto4yHas Teopus

ttps:
resh.edu.ru/

E

subject/5/10

MeToObl MOJIEKYIAPHOW U KJTIETOYHOMN
buonorunn. MNMpakTnyeckasa paborta
«3yvyeHne MeToL0B KNEeTOYHOMU
brnonorum (xpomatorpadus,

0.5

ttps:
resh.edu.ru/

E

subject/5/10
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kneTku. NpakTnyeckasa paboTa

<<Vl3yl-|eH|/|e OBVM>XXeHWnA UmnTornJsia3mMbl B

No Tema ypoka KonunyectBo YacoB | [laTa | DN1eKTPOHH

n/n Bcer|KoHTpo [[pakTun|n3y4e ble

0 | NbHblE |Yeckume| HUA | LUDPOBbIE
paboTbl |paboThl obpasoBaTe
anekTpodopes, anddepeHumnanbHoe
ueHTpudgyrmnposaHue, MNMUP)»

6 (XMMUYeCKNIN COCTaB KJIETKHU 1 https://
resh.edu.ru/
subject/5/10

7 |MunHepanbHble BewecTBa KJIeTKN, NX 1 https://

buonormnyeckas ponb resh.edu.ru/
subject/5/
10
8 |OpraHuy4eckune BellecTBa KNeTKN — 1 0.5 https://
6enkn. JlTabopaTtopHasa paboTa resh.edu.ru/
«O6HapyxeHne 6enKoB C MOMOLLbIO subject/5/10
Ka4YeCTBEHHbIX peakyunimn»
9 |CBoncTBa, KIaccupukauma n pyHkuum| 1 https://
benkos resh.edu.ru/
subject/5/10
10 |OpraHunyeckue BellecTBa KJIE€TKN — 1 https://
yrnesofpbl resh.edu.ru/
subject/5/10

11 (OpraHunyeckune BellecTBa KJI€TKN — 1 https://

amnunasbl resh.edu.ru/
subject/5/10

12 HykneunHoBble kucnoTbl. JHK n PHK. 1 0.5 https://

JNlabopaTopHasna paboTa resh.edu.ru/
«MccnenoBaHne HYKJIENHOBLIX KUCIIOT, subject/5/10
BblAENIEHHbIX N3 KJETOK pa3IndHbIX
OpraHn3mMoB»
13 [CtpoeHune n pyHkunm ATO. [pyrune 1 https://
Hykneo3sngTpugochaTsl (HTD) resh.edu.ru/
subject/5/10
14 |CekBeHunposaHune OHK. MeToabl 1 https://
reHOMUKW, TPAHCKPUNTOMUKHN, resh.edu.ru/
MPOTEOMUKN subject/5/10

15 |[MeToabl CTPYKTYypHOW 6Buonormnm 1 https://
resh.edu.ru/
subject/5/10

16 (Tunbl KNeToK. NpokapnoTnyeckas 1 https://

KneTka resh.edu.ru/
subject/5/10

17 |CTpoeHune a3yKapnoTU4eCKOn KIeTKMU. 1 0.5 https://

MpakTnyeckasa paborta «N3yvyeHue resh.edu.ru/
CBOWCTB KJ1eTOYHON MeMbpaHbI» subject/5/10

18 |[[loBEepXHOCTHbLIN annapaT KNeTKMU 1 https://
resh.edu.ru/
subject/5/10

19 |OgHoMmemMbpaHHbIe opraHonabl 1 0.5 https://

resh.edu.ru/

subject/5/10
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No Tema ypoka KonunyectBo YacoB | [laTa | DN1eKTPOHH

n/n Bcer|KoHTpo [[pakTun|n3y4e ble

0 | NbHblE |Yeckume| HUA | LUDPOBbIE
paboTbl |paboThl obpasoBaTe
PacTUTENbHbIX KNeTKax»

20 |[lonyaBTOHOMHbIE opraHouabl KneTku: | 1 0.5 https://
MUTOXOHLPUN, NIACTUAbI. resh.edu.ru/
JlabopaTopHas paboTa subject/5/10
«MccnepoBaHue niaasmonmsa u
henna3mosinza B pacTUTEsIbHbIX
KneTKax»

21 |HemembpaHHbIe opraHonabl KJEeTKN 1 https://
resh.edu.ru/
subject/5/10

22 |CTpoeHue n yHKUnnM agpa 1 https://
resh.edu.ru/
subject/5/10

23 |CpaBHUTeNIbHasa XapakKTepucTuka 1 0.5 https://
KJ1IeTOK 3yKapuoT. JlabopaTopHas resh.edu.ru/
paboTa «M3y4eHne CTpoeHns KNeTokK subject/5/10
pa3InyHbIX OPraHU3MoB»

24 |AccuMmunnauna n gnccmmnnauna — ose | 1 https://
CTOPOHbI MeTabonunsma. Tunbl obMeHa resh.edu.ru/
BewlecTB. JlabopaTopHas paboTa subject/5/10
«3yveHne KaTannTnyeckom
AKTUBHOCTU hepMeHTOB (Ha npumepe
aMumnasbl UM KaTanasbl)»

25 |[®epMeHTaTUBHbIN XapaKTep peakumnmn 1 0.5 https://
KJ1eTo4HOro metabonmima. resh.edu.ru/
JNlabopaTopHas paboTa «3y4yeHune subject/5/10
hepMeHTaTMBHOIo paculensieHuns
rnepokcmaa Bogopona B pacTUTENbHbIX
N XKUBOTHbIX KJeTKax»

26 |benkun-akTmBaTopbl U Benku- 1 https://
NHrMbunTOopHLI resh.edu.ru/

subject/5/10

27 |[ABTOTpPOMHbLIN TN obMmeHa BeLwecTB 1 https://
resh.edu.ru/
subject/5/10

28 |doToCUHTES 1 https://
resh.edu.ru/
subject/5/10

29 XemocuHTe3. JlabopaTopHas paboTa 1 0.5 https://
«CpaBHeHMe npoueccoB POTOCUHTE3A resh.edu.ru/
N XeMOCUHTe3a» subject/5/10

30 |AHa3pobHble opraHu3Mbl. Bnabl 1 https://
bpoxxeHuns. JlabopaTtopHas paboTa resh.edu.ru/
«CpaBHeHMe npoueccoB 6poxkeHnsa u subject/5/10
ObIXaHUs»

31 |A3po6Hble OpraHn3mbl. ITanbl 1 https://

SHepreTnyeckoro obmeHa

resh.edu.ru/
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No Tema ypoka KonunyectBo YacoB | [laTa | DN1eKTPOHH

n/n Bcer|KoHTpo [[pakTun|n3y4e ble
0 | NbHblE |Yeckume| HUA | LUDPOBbIE
paboThl |paboThi obpasosate
subject/5/10

32 [DHeprusa membpaHHOro rpagneHTa 1 https://
npoToHoB. CuHTe3 AT®: paboTa resh.edu.ru/
MPOTOHHON AT®-CMHTa3bI subject/5/10

33 |Peakyuun MmaTpU4HOro CMHTE3a 1 https://
resh.edu.ru/
subject/5/10

34 [TpaHCKpUNUUA — MaTPUYHbIA CUHTE3 1 https://
PHK resh.edu.ru/
subject/5/10

35 [TpaHcnauma n eé stans.l 1 https://
resh.edu.ru/
subject/5/10

36 |[KogupoBaHMe aMUHOKUCAOT. Posb 1 https://
pnbocom B BrocnmHTese benka resh.edu.ru/
subject/5/10

37 |OpraHusaumns reHomMa y npoKapuoT u 1 https://
3yKapuoT resh.edu.ru/
subject/5/10

38 |MonekynspHble MEXAaHN3MbI 1 https://
3KCNPEeCcCuin reHoB y ayKapmoT resh.edu.ru/
subject/5/10

39 |Bupycbl — BHeKJIeTO4YHbIe (hOpMbl 1 0.5 https://
XXN3HN N 0bnnraTHble NapasunTol. resh.edu.ru/
MpakTnyeckas paboTta «Co3gaHune subject/5/10

MoLesnn Bupyca»

40 BupycHble 3aboneBaHns 4enoBeka, 1 https://
XXUBOTHbIX, pacTeHUN resh.edu.ru/
subject/5/10

41 |HaHoTexHosnorum B buonorum n 1 https://
MegunumnHe resh.edu.ru/
subject/5/10

42 DKN3HEHHbIN LMK KNEeTKN 1 https://
resh.edu.ru/
subject/5/10

43 |MaTpuyHbIn cnHTe3 OHK 1 https://
resh.edu.ru/
subject/5/10

44 |Xpomocomsbl. JTabopaTopHas paboTa 1 0.5 https://
«N3y4eHne XpoMOCOM Ha roTOBbIX resh.edu.ru/
MUKpornpenapaTax» subject/5/10

45 |JeneHne KNeTkn — MmnTo3 1 https://
resh.edu.ru/
subject/5/10

46 [Tunbl KNeTok. KapnoknHes n 1 0.5 https://

unTokmnHes. JlabopaTopHasa paboTa

«HabnooeHne MMTO3a B KJIeTKax

resh.edu.ru/

subject/5/10
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Noe
n/n

Tema ypoka

Konn4ecTtBo 4YacoB

Bcer
o)

KOHTpO
JIbHble
paboThl

MpakTn
yeckue
paboThl

HaTa
n3yye
HUSA

DNIeKTPOHH
ble

Undgposble
obpa3oBaTe

KOHYMKa KopeLllKa siyKa (Ha roToBbIX
MUKpornpenapaTax)»

47

Perynﬂu,vm XN3HEHHOI 0 UnKJja KJ1eTOK

ttps:
resh.edu.ru/

E

subject/5/10

48

OpraHunsm Kak eguHoe uenoe

ttps:
resh.edu.ru/

E

subject/5/10

49

TKaHW pacTeHunin. JlabopaTtopHas
paboTa «M3y4yeHne TkaHen pacTeHnmn»

0.5

ttps:
resh.edu.ru/

E

subject/5/10

50

TKaHW XXUBOTHbLIX N YeNoBeKa.
JlabopaTopHas paboTa «M3yyeHne
TKaHEeN XMNBOTHbIX»

0.5

ttps:
resh.edu.ru/

E

subject/5/10

51

OpraHbl. Cncrembl OpraHos.
JlabopaTopHasa paboTa «M3yyeHne
OpraHoB LBETKOBOIr0 pacTeHusa»

0.5

ttps:
resh.edu.ru/

E

subject/5/10

52

Onopa TeNa opraHnN3MoB

ttps:
resh.edu.ru/

E

subject/5/10

53

[BV>XeHne opraHn3mMos

ttps:
resh.edu.ru/

E

subject/5/10

54

[MnTaHmne opraHnsmMoB

ttps:
resh.edu.ru/

E

subject/5/10

55

MnTaHne No3BOHOYHbIX XXUBOTHbIX.
NMuweBapuTenbHasa cucTeMa 4esioBeka

ttps:
resh.edu.ru/

E

subject/5/10

56

[blxaHne opraHM3MoB

ttps:
resh.edu.ru/

E

subject/5/10

57

[biXxaHne NOo3BOHOYHbLIX XXUBOTHbIX U
YeJ<I0BEKa

ttps:
resh.edu.ru/

E

subject/5/10

58

TpaHCNoOpT BELWECTB y OpraHM3MoB

ttps:
resh.edu.ru/

E

subject/5/10

59

KpoBeHOCHasa cucteMa NOo3BOHOYHbIX
XXUBOTHbIX N YeN0OBEKa

ttps:
resh.edu.ru/

E

subject/5/10

60

BbioeneHve y opraHm3smMosB

ttps:
resh.edu.ru/

E

subject/5/10

61

3aWmTa y opraHM3MoB

ttps:
resh.edu.ru/

E

subject/5/10
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No Tema ypoka KonunyectBo YacoB | [laTa | DN1eKTPOHH
n/n Bcer|KoHTpo [[pakTun|n3y4e ble

0 | NbHblE |Yeckume| HUA | LUDPOBbIE

paboTbl |paboThl obpasoBaTe

62 |IMMyHHafa cuctemMa 4yesioBeka 1 https://

resh.edu.ru/
subject/5/10

63 |Pa3gpa>KnMoCTb U perynaumnsa y 1 https://
OpraHm3MoB resh.edu.ru/

subject/5/10

64 |[ymopanbHasa perynayusa u 1 https://
SHOOKPMHHAA CUCTEMA XXUBOTHbLIX 1 resh.edu.ru/
yesloBeka subject/5/10

65 |[®opMbl pa3MHOXEHUA OpraHM3MoB 1 https://

resh.edu.ru/
subject/5/10

66 |[[losloBOE pa3MHOXeHne 1 https://

resh.edu.ru/
subject/5/10

67 |Menos 1 https://

resh.edu.ru/
subject/5/10

68 [FameToreHe3. Obpa3oBaHue un 1 0.5 https://
pa3BuUTUE MNOJIOBbIX KJ1IETOK. resh.edu.ru/
JlabopaTopHas paboTa «3y4yeHune subject/5/10
CTPOEHNS MOJIOBbIX KJIETOK Ha
rOTOBbIX MUKpOMNpenapaTax»

69 MHgmBupgyanbHOe pa3BuTUe 1 https://
OpraHM3mMoB — OHTOreHes resh.edu.ru/

subject/5/10

70 [3aknagka opraHoB N TKaHewn m3 1 https://
3apoabllueBbIX JINCTKOB resh.edu.ru/

subject/5/10

71 |PoCT 1 pa3BuUTNE XMNBOTHbIX. 1 0.5 https://
JNlabopaTopHasa paboTa «BbissBneHne resh.edu.ru/
NPU3HaKOB CXOACTBa 3apobliLlen subject/5/10
MO3BOHO4YHbIX XXNUBOTHbIX>»

72 |Pa3MHOXXeHue 1 pa3BnTre pacTeHUN. 1 0.5 https://
JlabopaTopHas paboTa «CTpoeHune resh.edu.ru/
OpraHoB Pa3MHOXXEHUS BbICLLUMNX subject/5/10
pacTeHnmn»

73 |cTopusa CTaHOBJIEHUSA U Pa3BUTUA 1 https://
reHEeTUKN KaK HayKu resh.edu.ru/

subject/5/10

74 |OCHOBHbIE MOHATUSA N CUMBOJIbI 1 0.5 https://
reHeTukn. JlabopaTtopHas paboTa resh.edu.ru/
«[po3ochunna Kak 06beKT subject/5/10
reHeTn4YeCcKnx nccnegoBaHum»

75 |3aKOHOMEpPHOCTU HacsiefoBaHUSA 1 0.5 https://

npusHakos. MoHornbpuaHoe
ckpewmBaHue. NMpakTmnyeckas paboTa
"I3y4yeHne pesysbTaToB

resh.edu.ru/
subject/5/10



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

No Tema ypoka KonunyectBo YacoB | [laTa | DN1eKTPOHH
n/n Bcer|KoHTpo [[pakTun|n3y4e ble
0 | NbHblEe |Yeckme| HUSA | UNdpPoOBbIE
paboTbl |paboThl obpasoBaTe
MOHOrMbpUAHOro CKpewmnBaHmsa y
apo3opunbl”
76 |LUnTonorm4yeckme ocHOBbI 1 https://
MOHOrMbpPUAHOIro CKpeLlnBaHuns resh.edu.ru/
subject/5/10
77 |AHanusunpyloulee cKpeLimBaHume. 1 https://
HenosnHoe oOMUHMpPOBaHME resh.edu.ru/
subject/5/10
78 |OurmnbpunaHoe cKpelwmBaHue. 1 0.5 https://
MpakTnyeckas paboTa «MN3yyeHune resh.edu.ru/
pe3ynbTaToB AUrnbpuaHOro subject/5/10
CKpeLwmBaHna y apo3odunbl»
79 |LUnTonorm4yeckme oCcHOBbI 1 https://
anrnbpunaHoro ckpewmBaHus resh.edu.ru/
subject/5/10
80 |CuenneHHoOe HacnegoBaHue 1 https://
NMPM3HaKoB resh.edu.ru/
subject/5/10
81 [XpomMocCOMHas Teopus 1 https://
HacnenCTBEHHOCTM resh.edu.ru/
subject/5/10
82 |feHeTuKa nona 1 https://
resh.edu.ru/
subject/5/10
83 |[feHOTUN KaK UesiocTHasa cucrtemMa 1 https://
resh.edu.ru/
subject/5/10
84 |[[eHeTMYeCKNn KOHTPOJIb Pa3BUTUSA 1 https://
pacTEeHUWN, XXUBOTHbIX N YesloBEKa resh.edu.ru/
subject/5/10
85 [MI3MeH4YMBOCTb NMPU3HaKoB. Buabl 1 https://
N3MEH4YNBOCTM resh.edu.ru/
subject/5/10
86 |MogndmnkaunoHHas N3MEHYNBOCTb 1 https://
resh.edu.ru/
subject/5/10
87 [BapuauWnOHHbBIN pag 1 BapuaLMOHHAN 1 0.5 https://
KpuBas. JlabopaTopHasa paboTa resh.edu.ru/
«NccnenoBaHme 3aKOHOMEPHOCTEN subject/5/10
MOONMPUKALMNOHHON N3MEHYNBOCTMN.
[MocTpoeHMe BapraLMOHHOIO paaa n
BapMaLNOHHOWN KPUBON»
88 |feHOTUNM4YeckKass U3AMEHYNUBOCTb. 1 https://
KoMbunHaTnMBHasa N3MEHYMNBOCTb resh.edu.ru/
subject/5/10
89 |MyTaunoHHasa U3MEHYNBOCTb. 1 0.5 https://

MpakTnyeckasa pabota «MyTauuny

Apo3oduibl (Ha FOTOBLIX

resh.edu.ru/

subject/5/10
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No Tema ypoka KonunyectBo YacoB | [laTa | DN1eKTPOHH

n/n Bcer|KoHTpo [[pakTun|n3y4e ble

0 | NbHble |Yeckne| HUA | LMdpoBbIe
paboTbl |paboThl obpasoBaTe
MUKponpenapaTax)»

90 |3aKOHOMEPHOCTU MYTaLMOHHOIO 1 https://
rnpouecca. AnnureHeTuka u resh.edu.ru/
3NMUreHoMunKa subject/5/10

91 [TeHeTuKka YyenosekKa. [MpakTuyeckas 1 0.5 https://
paboTa «CocTaBsieHne 1 aHaNn3 resh.edu.ru/
POAOCSIOBHOW» subject/5/10

92 |MeToabl MEANLNHCKON FEHETUKN 1 https://

resh.edu.ru/
subject/5/10

93 |3HaYeHune MegULUHCKOWN FreHEeTUKN B 1 https://
npenoTBpaLLeHUN N IedeHUN resh.edu.ru/
reHeTn4yecknx 3aboneBaHUn YenoBeka subject/5/10

94 |OCHOBHbIE NOHATUSA Cenekyunu. 1 0.5 https://
JlabopaTopHas paboTa «M3yyeHne resh.edu.ru/
COPTOB KYJIbTYPHbIX PaCTEHUNA W subject/5/10
nopoa AOMALUHUNX XXNBOTHbIX»

95 [MeToabl cenekunoHHon paboThbl. 1 0.5 https://
JNlabopaTopHas paboTa «3y4yeHne resh.edu.ru/
MeTOLOB CeniekKUnn pacTeHNN» subject/5/10

96 |JOoCTMXXEHNA cenekunm pacTeHnin un 1 https://
XXNBOTHbIX. [pakTnyeckasa paboTa resh.edu.ru/
«[MpuBMBKa pacTeEHUN» subject/5/10

97 |CoxpaHeHune, nsyyeHue u 1 https://
NCMoJIb30BaHNE FreHEeTUYECKUNX resh.edu.ru/
pecypcos subject/5/10

98 |bnoTexHosIornsa Kak Hayka u otTpacib 1 0.5 https://
npon3sBoacTBa. lNpakTnyeckas paboTa resh.edu.ru/
«N3yvyeHne obbekToB BLOTEXHONOI NN » subject/5/10

99 |OcHOBHble HanpaseHNs 1 https://
CUHTEeTn4yeckom buonorum resh.edu.ru/

subject/5/10
100|XpoMOCOMHasa N reHHas nH>xxeHepus 1 https://

resh.edu.ru/

subject/5/10

101 MepgunumnHCKne bnoTexHonorum 1 https://

resh.edu.ru/
subject/5/10

102|MpomexxyTo4yHada aTTecTaumns 1 1
(TecTnpoBaHue)

OBLLEE KOJTMYECTBO YACOB MO 102 1 135

NMPOrPAMME

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O

IMPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI V11 YYHEHUKA

Yuebnuk: TepemoB A. B, [lerpocosa P. A. buonorus 10 knacc. buonornueckne CUCTEMBI U TPOIIECCHI
(yrmyOnennslii ypoBeHs). M3aarensctBo « MHeMo3uHay, 2023 T
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METOANYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

®PII COO no 6uonoruu (yriayOneHHbIH ypOBEHb)
Metoaudeckoe mocobue yriayOJIeHHBIH ypOBeHb cpenHee odmiee odpazoBanue s 10 kinacca

IHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HMHTEPHET

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

®IrBHY «UHCTUTYT cTpaTerum pa3sutna obpasoBaHna»
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