MWHUCTEPCTBO ITPOCBELLEHHS
POCCUMCKOMN ®EIEPALIMU

JenapramenT 06pasosanist i Hayk TiomeHnckol obnacTu

Vnpasnenue o0pasosanns TioMeHckoro MymupmansHoro paifoHa

MAOQY Bunsununckas COLLL um. Koankuyka

PaccmoTpeHo Ha 3aceaanuu LLIMO COTJTACOBAHO

yuHTeneH 3aMecTHTe b AHpEeKTOpa
Guonoruu, reorpaguu, XMMHH 7204~ M.B.Heynokoesa
npotokon Ne | «30» asrycra 2023r.

% 0O.B.CutHukoBa
«29% aBrycra 2023r.

PABOYAS ITIPOTPAMMA
(ID 18236955)

yueGnoro npeamera «buosorus» (¥rny6aeHHsblit ypoBeHs)

st o0yvarommmxcs 10 kiaccoB

. Bunsumm, 2023r.



MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma no yue6HOMY TipeameTy "buomnorusa" (nanee - OM0OI0THS) HA YPOBHE CPEIHETO
obmero oopa3oBaHus pazpadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepanun», PI'OC COO, Konnenmun npenoaBaHus
yueOHoro npenMeTa «bHoIorus» 1 OCHOBHBIX MOJIOKEHUH (penepanbHoii paboyei mporpaMmbl
BOCIIMTAHHUS.

VYuebOnsrit npeamet «buonorusy yrayonéaaoro ypoHs uzydenus (10-11 kmaccer)
SIBJISIETCSL OJTHAM U3 KOMIIOHEHTOB IIpeaMeTHOU 00macT «EcTecTBEeHHO-HAYUHBIE TPEIMEThI.
Cornacno nonoxxenusim @I'OC COO npodunbHble yueOHBIE TPEIMETHI, H3ydaeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM aud depennnanmm o0ydeHrust Ha YpOBHE CPEIHETO
o01rero o0pa3oBaHus U MPU3BaHBI 00ECTICUUTH MPEEMCTBEHHOCTh MEK/Ty OCHOBHBIM OOIINM,
CpeIHUM OOIINM, CPETHUM MPO(ECCHOHATBHBIM U BBICIIUM 00pa3oBaHueM. B To jxe Bpems
KOKIBIA U3 9TUX y4EOHBIX MPEAMETOB JOKEH OBITh OPUESHTHPOBAH HA MPHOPUTETHOE PEIICHHE
00pa3oBaTeNbHbIX, BOCIIUTATEIbHBIX U PA3BUBAIOIINX 33/1a4, CBSI3aHHBIX C MPOQpOpUEHTALIHEH
00y4aroluXxcsi U CTUMYJIUPOBAHUEM UHTEpeca K KOHKPETHON 001acTh HayYHOTO 3HAHMS,
CBSI3aHHOTO C OMOJIOTHEH, MEIUIIMHOMN, SKOJIOTHEH, ICUXOJIOTHEH, CTIOPTOM U BOCHHBIM
JICTIOM.

[Iporpamma o yuebHOMy mipenmMety "buonorus" gaér nmpeacraBieHue O eTd U 3a1a4ax
u3ydeHus yueoHoro npeamera «buonorus» Ha yriayOnEHHOM ypOBHE, ONpeieNisieT 00s3aTeIbHOe
(MHBapUaHTHOE) MPEIMETHOE COJIEpKaHUE, €T0 CTPYKTYPUPOBAHUE 10 pa3/ieiaM U TeMam,
pacrpeneneHue 1o Kiaccam, peKOMEHIyeT MoCeI0BaTeIbHOCTh U3YUYEeHUs yueOHOr0 MaTepHraa
C YIETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JTOTHKH y4eOHOTO IpoIiecca,
BO3PACTHBIX 0COOCHHOCTEN 00yJaronuxcs. B mporpamme mo GM0IOTHU peai30BaH MPUHIIAIT
MIPEEMCTBEHHOCTH C M3YYCHUEM OMOJIOTHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa3oBaHUs,
Onarogaps yeMmy mpOCMaTPHUBACTCS HAMIPABICHHOCTh HA TTOCIEAYIOIEEe PA3BUTHE
OMOJIOTUYECKHUX 3HAHUN, OPUCHTHPOBAHHBIX HAa (DOPMUPOBAHKE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJIOTUYECKOTO MBIIIJICHUS, TPEACTaBIECHUH O 3I0pOBOM 00pa3e KHU3HU, Ha
BOCITUTaHHUE OEPEKHOTO OTHOIICHHSI K OKPY KaIOIIel MPUpoIHOH cpene. B mporpamme mo
OHMOJIOTUH TaK)KE MTOKA3aHbI BO3SMOXKHOCTH yueOHOro mpenmMera «bronorusy B peanusanuu
tpeboBanuit ®I'OC COO K rIaHupyeMbIM JTUYHOCTHBIM, METAIIPEMETHBIM U TPEAMETHBIM
pe3yapTaTtaM o0ydeHus U B (GOPMUPOBAHUN OCHOBHBIX BHIOB Y4EOHO-TTO3HABATEIIHHOM
JESATETLHOCTH O0YUYAIOIIMXCS IO OCBOCHHIO COJIEPKAHUS OMOJIOTHYECKOT0 00pa30BaHUs Ha
YPOBHE CpeHEro 001Iero oopazoBaHusl.

VYueOublit npeameT «buosorusy Ha ypoBHE cpeHero oouiero o0pa3oBaHus 3aBepiiaet
Ouosornueckoe 0Opa3oBaHUE B IIIKOJIC U OPUEHTUPOBAH HA PACIIMPECHUE U YTIyOJIeHUe 3HAaHUH
00ydJaronuxcs 0 )KUBOU MPUPOJIC, OCHOBAX MOJICKYJISIPHOHN M KJIETOYHON OMOJIOTHH,
IMOPHUOIIOTUN U OUOJIOTHH PA3BUTHUS, TEHETUKHU, CENIEKIIUU, OMOTEXHOJIOTHUHU, IBOJTIONMOHHOTO
YUEHUS U IKOJIOTUH.

Nzyuenue yuebHOro npenmera «bruosiorus» Ha yriiyO0JieHHOM YpOBHE OPUEHTUPOBAHO Ha
MOATOTOBKY O0YYAOIINXCS K TTOCIICAYIOIIEMY MTOJTYyYeHHUI0 OMOJIOTHYECKOT0o 00pa3oBaHus B
By3aX U OpraHM3alugx cperHero npodeccuoHanibHoro oopasopanusi. OCHOBY €To COAEpKaHUS
COCTaBIISIET CHCTEMa OMOJOTUYECKUX 3HAHUMN, TIOTYYCHHBIX MPU U3YUYEHUU 00yUJaIONTUMUCS
COOTBETCTBYIOIIMX CUCTEMAaTUYECKUX Pa3zesioB OUOJIOrMH Ha YPOBHE OCHOBHOT'O OOIIETO
obpazoBanus, B 10—11 kimaccax 3T 3HaAHUS MOTYYAIOT pa3BUTHE. TaK, pacIIUPEHBI U yTIyOJIeHBI
OMOJIOTUYECKHE 3HAHMS O PACTECHUSX, )KUBOTHBIX, TpHOax, OaKTepuUsIX, OpraHu3Me YeJI0BeKa,



00LINX 3aKOHOMEPHOCTSIX KU3HU, TONOTHUTEIHBHO BKIIOYEHBI OHOIOrMYECKHEe CBEACHHUS
MPHUKJIATHOTO U MTOMCKOBOTO XapaKTepa, KOTOPhIE MOKHO UCTIIOB30BaTh KaK OPUEHTUPBI IS
HOCJIEIYIONEro BeIOopa npodeccun. Bo3morkHa Taxke HHTErparus OMOJI0OrMYeCKUX 3HAaHHUM ¢
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, TOTy4YEHHBIMU 00YYaIOMUMUCS IPU U3YUeHUH (PU3HKHU, XUMUH,
reorpaduy 1 MaTEMaTHUKH.

CrpykTypa nporpammsl o yueOHOMY npenMeTty "buonorus” orpaxkaeT cuCTEMHO-
YPOBHEBBIN U SBOJIIOIIMOHHBIN MOAXO0/IbI K H3y4eHUI0 Orosoruu. CorliacHO UM, U3y4atoTCs
CBOICTBA U 3aKOHOMEPHOCTH, XapaKTepHBIE /ISl dKUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aluHy,
3BOJIIOIIMM OPraHUYECKOro MUpa Ha 3eMJie, COXpaHEHUs! OMOJIOrHYecKOro pa3Hoo0pa3us
rianeTsl. Tak, B 10 kiracce M3y4aroTcst OCHOBBI MOJIEKYJISIPHOM U KJIETOYHOM OHOJIOTHH,
AMOPHUOSIOTUY U OUOJIOTUH PA3BUTHUS, TEHETUKU U CENEKIIUN, OMOTEXHOJIOTUH U CHHTETUYECKOM
OMOJIOTHH, aKTyaTU3UPYIOTCS 3HAHUS 00yJaromuxcs mo 00TaHUKE, 300JI0THH, aHATOMHH,
dbusnonorun yenoseka. B 11 kmacce n3ydaroTcsi H3BOTIOIIMOHHOE YICHUE, OCHOBBI DKOJIOTHH 1
yuenue o 6uocdepe.

VYueOnblil npenmeT «buonorusy Npu3BaH 00ECIIeYUTh OCBOCHHE 00yYarOIIUMUCS
OMOJOTUYECKUX TEOPHUIl U 3aKOHOB, MW, IPUHLUIIOB U MPABUIIL, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, 3HAHUA O CTPOSHUU, MHOTOOOpa3uu 1
0COOEHHOCTSX KIIETKH, OpraHnu3Ma, MOMYJISIIUY, OMOLIeH03a, YKOCUCTEMBI, O BBIIAIOIINXCS
HAYYHBIX JIOCTH)KCHUSX, COBPEMEHHBIX UCCIIEIOBAHUSAX B OMOJIOTUH, TIPUKIIATHBIX aCTIEKTax
OMOJOrNYeCKUX 3HaHUMU. J{71s pa3BUTHS U MTOAJIEp>KaHUSI HHTepeca 00yJaroumxcs K Ouoaoruu
HapsIly CO 3HAYUTETbHBIM 00bEMOM TEOPETUYECKOT0 MaTepHalia B COJAEpKaHUU MPOTrpaMMbl MO
OHMOJIOTUH TMPEAYCMOTPEHO 3HAKOMCTBO C HCTOPHEH CTAaHOBIICHUS M PA3BUTHSI TOM WU HHON
obnacTu OMONOTHH, BKJIAIOM OTEYECTBEHHBIX U 3apYOEIKHBIX YUEHBIX B PEIICHUE BAXKHEUIITUX
OMOJOTUYECKHUX U KOJOTHYECKUX MPOOIIEM.

[enb u3ydyenus yueOHoro npeamera «buonorus» Ha yriay0aEHHOM ypOBHE — OBJIaZICHHE
00y4JarIMMUCS 3HAHUSMU O CTPYKTYPHO-(YHKIIMOHATHHOW OpTaHU3AINH KUBBIX CUCTEM
pPa3HOTO paHTa U MPHUOOpPEeTEHNE YMEHUH UCTIOIh30BaTh 3TU 3HAHUS B (DOPMUPOBAHUH UHTEpECa
K omnpeaenéHHon 001acTu mpodecCHOHATbHOMN ACSITEIPHOCTH, CBSI3aHHOM C OMOIOTHEH, WITH K
BBIOOPY YUEOHOTO 3aBEICHHUS JIJISl TPOIOJDKEHUS OMOJIOTMYECKOTO 00pa30BaHuUs.

JlocTikeHue nenu u3ydeHus yueoHoro npenmera «buonorus» Ha yriyOoaéHHOM ypoBHE
o0ecreynBaeTcsl pelIeHUEM CIeIYIOIUX 3a/1a4:

OCBOCHHME O0YJAIOIIMMHUCS CUCTEMbI OMOJIOTUYECKHUX 3HAHUI: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPUSIX, KOHIEHIIUAX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U MpaBUIIax,
COCTaBIISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MUPA; O CTPOCHHH,
MHOT000Pa3U U OCOOEHHOCTSAX OMOIOTUYECKUX CUCTEM (KJIETKA, OPTaHU3M, MMOMYJISIUs, BUI,
O6uoreoreH03, brocdepa); 0 BBIIAIOIMIMXCS OTKPHITHSIX U COBPEMEHHBIX HCCIICIOBAaHUSIX B
OHOJIOTHH,

03HAKOMJICHHE 00YUaIOIIUXCs ¢ METOIaMHU TIO3HAHHMSI )KUBOU MPUPOIBI:
HCCJICIOBATEILCKUMH METOIaMU OMOJIOTHYECKHIX HayK (MOJIEKYIISIPHOM M KJIIETOUYHOM OUOJIOTHH,
SMOPHOJIOTUH U OMOJIOTHH Pa3BUTHS, TEHETUKU U CENIEKIIMH, OMOTEXHOJIOTHH U CHHTETHYECKOM
OMOJIOTUH, MTaJICOHTOJIOTHUH, YKOJIOTUH ); METOAAMH CaMOCTOSITEILHOTO TPOBEICHUS
OMOJIOTUYECKHX HCCIEOBAHUHN B TaOOpAaTOPUH U B IpUpoie (HaOI0IeHHE, H3MEPEHHE,
HKCIEPUMEHT, MOACTHPOBAHNUE);

OBJIaJIcHUE 00YYaIOIIMMHCS YMEHUSIMU: CAMOCTOSITENIbHO HAXOIUTh, AHATTM3UPOBATh U
HCIIOJIb30BaTh OMOJIOTHUECKYI0 HH(OPMALIKIO; TOIH30BATHCS OMOJIOTUYECKON TEPMUHOIOTHEHN U
CUMBOJIMKOW; YCTaHABIMBATH CBSI3b MEXKIY Pa3BUTHEM OUOJIOTHH U COUATBHO-



SKOHOMHMYECKUMH U SKOJIOTHYECKUMU MPoOIeMaMH YeI0BEeYeCTBa; OLEHUBATh MOCIIEICTBUS
CBOEH JIEATEIILHOCTH TI0 OTHOLICHUIO K OKPY>KaIOLIeH MPUPOTHOH cpesie, COOCTBEHHOMY
3JI0POBBIO U 3I0POBBIO0 OKPYXKAIOIIHX JTFO/ICH; 000CHOBBIBATH M COOJIIOIATh MEPHI
poPMITAKTUKH HHPEKIIMOHHBIX 3a00JIEBaHMMA, TTpaBUJIa TIOBEACHUS B IPUPOE M OOeCTIeUeHUS
0€30MacHOCTH COOCTBEHHOM KU3HEIEATEILHOCTH B UpE3BbIUaHBIX CUTYaLUAX MPUPOTHOTO U
TEXHOTEHHOT'O XapaKTepa; XapaKTepru30BaTh COBPEMEHHbIE HAyYHBIE OTKPHITHS B 0071aCTH
OMOJIOTHH;

pa3BUTHE Y 00YYAIOMIMUXCS MHTEIUIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B IpoLiecce
3HAKOMCTBA C BBIJAIOUIMMHUCS OTKPBITUSAMU U COBPEMEHHBIMU UCCIIEOBAHUSIMH B OMOJIOTHH,
pelaeMbIMH €10 podIeMaMu, METOIOJIOTHEH OMOIOrMYECKOr0 UCCIeI0OBaHHS, IPOBEICHUS
HKCIIEPUMEHTAIBHBIX HCCIIEIOBAHUHN, peIIeHUs] OMOJIOTHUECKUX 3aJ1ay, MO/ICTTMPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB M TIPOIIECCOB;

BOCIHUTAHUE Yy 00YYaIOMIMXCS [IEHHOCTHOTO OTHOLICHHS K )KMBOM IIPUPOJIE B LIEJIOM U K
OTJENBHBIM €€ 00BEKTaM U SBJICHUSAM; (POPMHUPOBAHUE SKOJIOTUUECKON, T HETUYECKOM
IPaMOTHOCTH, 00IIeH KyIbTyphl IOBEJCHUS B IPUPOJIE; HHTETPALMU €CTECTBEHHO-HAYYHBIX
3HAHUH;

npuoOpeTeHne 00yJaroIMMKCS KOMIIETEHTHOCTU B PallMOHAIBHOM MPUPOIOTIONIb30BAHUH
(cobroienue npaBuil MOBEACHUS B IPUPO/IE, OXPaHbI BUIOB, SKOCUCTEM, OHOChEPHI),
COXpaHEHHH COOCTBEHHOTO 3/I0POBbsI U 3/J0POBbS OKPYKAIOIIMX JIFOJEH (COOMI0IeHUS MEp
poHITAKTUKH 3a00JIeBaHMM, 0OecTieueHre 0€30IMaCHOCTH KU3HEACSITSIIBHOCTH B
Ype3BhIYAITHBIX CUTYAIUSIX MPUPOJAHOTIO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE UCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUN M YMEHUN B TIOBCEHEBHOM KHU3HH;

CO3J1aHHU€e YCIOBUH JJISi OCO3HAHHOTO BBIOOpA 00YYAIOIIUMUCS WHANBUYaTbHON
00pa3zoBaTenbHON TPACKTOPHH, CIIOCOOCTBYIONICH MOCIEAYOMEeMY TPoecCHOHATPHOMY
CaMOONPEIEICHNIO, B COOTBETCTBUU C MHAWBHUIYaJIbHBIMU UHTEPECAMU U IOTPEOHOCTIMU
peruoHa.

OO11ee yncIo 4acoB, OTBEICHHBIX HA U3yYeHHE OMOJIOTUH Ha YIITyOJIEeHHOM YpOBHE
cpennero obmiero oopazoBanusi, cocrapiser 204 gaca: B 10 kimacce — 102 gaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEIeIO).

OT60p opranu3anvoHHBIX POPM, METOJIOB U CPEACTB O0YUCHHS OMOJIOTUN
OCYILECTBIISICTCS ¢ YYETOM CIIEHU(PHUKHU €Tro COJEPKaHUS U HAIIPABICHHOCTH Ha MPOJIOJIKEHUE
OMOJIOTHYECKOT0 00pa30BaHUs B OPTaHU3AIMAX CPEIHETO MPO(heCCHOHATBFHOTO U BBICIIIETO
o0OpazoBaHwUs.

OO6s3aTenbHBIM YCIIOBHEM IIPU 00yYEHUH OMOJIOTHHN Ha YIITyOJIEHHOM YPOBHE SBISETCS
npoBeieHue 1a00paTOPHBIX U MpaKTHUecKuX padot. Takke ydactue oOydaronmxcs B
BBIMIOJTHEHUH MTPOEKTHBIX U y4EeOHO-MCCIEN0BATEIbCKUX paboT, TEMATHKA KOTOPBIX
OTIpeIeNIIeTCsl yYUTeNIeM Ha OCHOBE MMEIOIIUXCSl MAaTEPHAIbHO-TEXHUUECKUX PECYPCOB U
MECTHBIX PUPOAHBIX YCIOBUH.



COJEPKAHUE OBYYEHUA
10 KUIACC

CopaeprxkaHue NporpaMMsbl, BBIIEIIEHHOE KYPCUBOM, HE BXOJUT B MIPOBEPKY
rocyaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. Bnosnorus kak Hayka

CoBpemenHast OnoJiorus — KoMIIeKcHast Hayka. KpaTkas uctopust pa3BuTHsi OMOJIOTHU.
buonoruueckue Hayku U u3ydaemble MU Mpodiaembl. DyHIaMeHTaNbHbIE, TPUKIAIHbIE U
MOVCKOBBIC HAYYHBIE UCCIIEOBAHUS B OMOJIOTHH.

3naueHue Onosioruu B GOPMHUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI
mupa. [Ipodheccun, cBsizannbie ¢ OnoIoTHEH. 3HAUeHHE OWOJIOTHU B TIPAKTUYECKON
JIEeATEIbHOCTH YEJIOBEKA: MEUIIMHE, CEIbCKOM XO035IIICTBE, MPOMBIIUIEHHOCTH, OXpaHe
PUPOIBI.

JdemoncTpanuu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. [lapsun, Y. 'apseit, I'.
Mennens, B. . Bepuaackuii, U. I1. [1aBnos, 1. 1. Meunukos, H. 1. BaBuinos, H. B.
Tumodees-Peconckuit, [Ixx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabnuubl 1 cxembl: «CBsI3b OMOJIOTUH ¢ APYTUMH HayKaMny, «CrcreMa OMOJIOTHYECKUX
HayK».

Tema 2. JKuBble cucTeMbl U X U3yUEeHUE

JKuBbIe cucTeMbl Kak IpeaMeT u3ydeHus: ononoruu. CBOMCTBA KUBBIX CUCTEM: €UHCTBO
XUMHUYECKOT'0 COCTaBa, JUCKPETHOCTH U IIEJIOCTHOCTbD, CI0)KHOCTb U YIOPSAI0YEHHOCTD
CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHU3aIUsl, CAMOBOCIPOU3BEAECHUE, PA3APAKUMOCTD,
U3MEHYHMBOCTb, POCT U pa3BUTHE.

YpOBHU OpraHU3aLMU )KUBBIX CUCTEM: MOJICKYJIIPHBIN, KJIETOYHBIN, TKAHEBBIN,
OpTraHU3MEHHBIN, TOMYISIIUOHHO-BUIOBON, IKOCUCTEMHBIN (OHMOT€OIEHOTHYECKHUTA),
o6uochepnsiit. [Iporeccsl, mporcxoasiue B )KUBbIX cucTeMax. OCHOBHBIE TPU3HAKHU KUBOTO.
Kuznb kak ¢popma cyuiectBoBaHus Matepun. Hayku, usyyatoniye >KuBble CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpTraHHU3alUU.

N3ydenne )uBbIX cucTeM. MeTo bl Ononorndeckoit Hayku. Habmronenne, usmMepeHue,
JKCHEPUMEHT, CUCTeMaTH3anus, MeTaaHanus. [lonaTre o 3aBUCUMO U HE3aBUCUMOM
nepeMeHHoi. [TnanupoBanue sxcnepumenta. [locranoBka u mpoBepka rumnotes. Hynesas
runore3a. [Torstue BEIOOPKHU U €€ J0CcTOBEpHOCTh. Pa3dpoc B Omonmorndyeckux qaHHbIX. OLeHKa
JIOCTOBEPHOCTH MOJIYYEHHBIX Pe3yJbTaToB. [I[pUUMHBI HCKaKEHUS! PE3YJIbTATOB SKCIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuie! 1 cxeMbl: «OCHOBHBIC TPU3HAKH )XKU3HIY, «BHOTOTHYECKHE CUCTEMBIY,
«CBoiicTBa )KMBOI MaTepumn», «YpoBHU OpraHU3aluu )KUBOU IPUPOAbY, «CTPOEHHE )KUBOTHON
KJIETKN», «TKaHU KUBOTHBIX», «CHCTEMBI OPTaHOB YEJIOBEUYECKOTO OPTaHU3May,
«buoreorienos», «buocdepa», «MeToabl U3ydSHHS] JKUBOU MPUPOIBI.

O6opynoBanue: 1abopaTopHOe 000PYIOBAHUE TSl TIPOBEIACHS HAOTIOACHUA, U3MEPEHHIH,
HKCIIEPUMEHTOB.

IIpakTnyeckas padora «/crnosb30BaHUE Pa3TUYHBIX METOJAOB IIPU U3YUYEHHUH KUBBIX
CUCTEMN.

Tema 3. buosiorusi Kjierkun



Knetka — cTpykTypHO-(QyHKIIMOHaIbHAsS €IMHUIA )KUBOTO. ICTOpHS OTKPBITHS KIIETKH.
Paborts P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOUHOM TEOPHUH.

MeToapl MOJIEKYJISIPHOM M KJICTOYHON OMOJIOTHH: MUKPOCKOIIHSI, XpoMaTorpadus,
31eKTpodope3, METO MEYCHBIX aTOMOB, MU PepeHITnaIbHOE IIEHTPU(YTUPOBAHHUE,
KyJbTUBHUPOBAHUE KICTOK. M3yuenue pukcuposanHvix Kiemox. IIEKTPOHHAS MUKPOCKOIIHSI.
Kongokanvnaa muxkpockonus. Bumanvhoe (npustcusnennoe) usyyeHue Kiemox.

JdemoHcTpanuu

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

Tabmuubl 1 cxembl: «CBETOBOM MUKPOCKOID, «QNEKTPOHHBIA MUKPOCKOI, «McTopust
Pa3BUTHSI METO/I0B MUKPOCKOIIUN.

O6opynoBaHue: CBETOBOII MUKPOCKOI, MUKPOIIPENapaThl PACTUTENbHbBIX, dKUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTnyeckas padora «/3ydyeHne MeTO10B KJIETOYHON Oroorun (xpomarorpadus,
anekTpodopes, nudpdepenimansHoe HeHTpudyruposanue, [ILP)».

Tema 4. XuMu4eckasi OpraHu3anms KJIeTKU

XUMHUYECKU COCTaB KIETKU. Makpo-, MUKPO- U YIbTPaMHUKPO3JIEMEHTHI. Boga u e€ poJib
KaK pacTBOPUTEIS], pEareHTa, y4acTue B CTPYKTYPUPOBAHUHU KIIETKHU, TETIOPETYIISILIUHU.
MuHepaJibHbIE BEIIECTBA KJIETKU, UX OMOJIOTHYEcKasi poiib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuueckue BelecTBa KIeTKU. buonornueckue noaumepsl. benkn. AMUHOKUCIOTHBIN
cocrtaB 0enkoB. CTpyKTyphl OenkoBo# MoseKyibl. [lepBuunas cTpykTypa Oenka, nenTuaHast
CBs3b. BTOpHUHas, TpeTuuHas, YeTBepTHUHAs CTPYKTYphl. JleHarypauus. CBolicTBa OEIKOB.
Knaccudukanus 6enxo. buonornueckue ¢pynkunu 6enkoB. [lpuonusi.

YrneBoapl. MoHOCaxapuIbl, AUCaXapHUIbl, OJIATOCAXAPUIBI U TTOTHcaxapuabl. OOt
IUTaH CTPOEHUS M PU3NKO-XUMUYECKHE CBOMCTBA yriieBo10B. bruonornueckue QyHkuuu
YIJIEBOJIOB.

Jlunuasl. T'uapopunsHO-rHApOdoOHBIE cBOMcTBa. Knaccudukanus Tunmmos.
Tpurnunepuasl, hochomumuabl, BOCKU, cCTepouisl. bruomornueckue ¢pynknun aunuaos. Oomue
CBOMCTBA OMOJIOTHYECKUX MEMOPAH — TEKY4€CTh, CIIOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JIHK u PHK. Ctpoenune HykiaenHOBBIX KUCIOT. HykneoTuas.
[Tpuntun komriementapHoctH. [Ipasmiio Yapradda. Ctpykrypa JJHK — aBoitHas crimpaib.
Mecronaxoxaenue u ononorndeckue Gynkuu JJTHK. Bunsr PHK. ®yaknun PHK B kieTke.

Crpoenne monekynsl AT®. Makpospruyeckue cBsizu B Mosiekyne AT®. buonornyeckue
¢ynkunn AT®. BoccranoBiieHHbIE IEPEHOCUNKH, UX QYHKLUU B KJIETKE. /pyeue
nykaeosuompugocpamol (HTD). CexBenupoanue JIHK. Memoowr cenomuxu,
MPAHCKPURTNOMUKU, NPOMEOMUKU.

CrtpykTypHast OMoorus: OMOXUuMUIEecKre U OMo(pU3NIecKre UCCIeI0BaHus COCTaBa u
IPOCTPAHCTBEHHOU CTPYKTYphI OMOMONIEKy. Moodenuposanue cmpykmypuvl u pyuKyui
buomonexyn u ux komniexcos. Komnvtomepnolii ouzaiin u opeanuueckuti cunme3s OUOMONEKY1 U
UX HENPUPOOHBIX AHATI0208.

JdemoHcTpanuu

Hoprperst: JI. [Tonunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinun, @. Canrep, C.
[Ipy3unep.

Huarpammsl: «PacnpeneneHre XUMUYECKUX 3JIEMEHTOB B HEKUBOU MTPUPOIE,
«PacrnpenieieHue XUMAYECKUX JIIEMEHTOB B )KUBOU MIPUPOAEN.



Tabmue! u cxemsl: «lleproguueckast Tabnnila XUMHUYECKUX 3JIEMEHTOBY, «CTpoeHue
MOJIEKYJIBI BOJIbI», «BeliecTBa B coctaBe opranu3MoBy, «CTpOSHHE MOJIEKYIIbI OelIKay,
«CTpyKTYpbI OEJIKOBOM MOJIEKYIbI», «CTpPOCHHE MOJIEKYI YIIeBOA0BY», «CTpOeHHE MOJIEKYI
TunuaoBy, «HykiienHOBBIE KUCIOTBDY, «CTpoeHue MOJEKyIbl ATD.

OO6opynoBaHue: XUMUYECKas MTOCYy1a U 000pyI0BaHHE.

Jla6opaTopnasi pabora «O6HapykeHHEe OETKOB C TOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlaGopaTopHnasi pa6ora «lcciienoBanre HyYKJICHHOBBIX KHCIIOT, BBIICTICHHBIX U3 KIETOK
Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue n QyHKIUHN KJIETKHU

TUmBI KIETOK: yKaprHoTHYecKas u npokapuoTrueckas. CTpyKTypHO-(YHKIIMOHATBLHBIC
00pa3oBaHUS KIETKH.

Crtpoenune mpokapruoTHYecKon kieTku. Kietounas cteHka OakTepuii U apXei.
Oco0eHHOCTH CTPOCHHS TeTepOTPO(HON U aBTOTPO(HON MTPOKAPUOTUUECKHUX KIIETOK. MecTo 1
POJIb TPOKAPUOT B OMOLIEHO3aX.

CrtpoeHue u GyHKIIMOHUPOBAHUE DYKApUOTHUECKOH KiIeTkH. [Ima3zmMarndeckas memOpaHa
(urazmanemma). CTpyKTypa Ira3MaTideckod MeMOpaHbl. TpaHCTIOPT BEIIECTB uepe3
MJIa3MaTHYECKyI0 MeMOpaHy: accuBHbBIN (auddy3us, odneruénnas quddysus), ak THBHBIN
(epBUYHBIN ¥ BTOPUYHBIM akTUBHBIN TpaHcopt). [Tomynponunaemocts MemOpanbl. PaboTa
HATPHUIl-KaJIMeBOro Hacoca. DHAOIMTO3: MUHOLMTO3, (parounTo3. Dk3ouuTo3. Kierounas creHka.
CtpykTypa ¥ PyHKIIUN KJIETOYHOW CTEHKH pacTeHUM, TPHOOB.

Hurommazma. [luto3oms. [lutockener. J{Buxenue nuromiazMbl. OpraHou bl KJIETKH.
OnHOMeMOpaHHbIE OpPraHOWIBI KIIETKH: dHomnazMatudeckas cetb (JI1C), anmapat ['onbmxw,
JU30COMBI, UX CTPOCHHE U QYHKIMH. B3auMoCBsI3b 0THOMEMOpPaHHBIX OPTaHOUIOB KIIETKH.
CrtpoeHue TpaHyIsSIpHOTO peTuKyinyma. Mexanusm nanpaenenus oenxos 6 II1C. Cunres
pacTBOpUMBIX 0eKoB. CHHTE3 KIETOUYHBIX MeMOpaH. [ maakuii (arpanyisipHbIA)
SHJIOIIa3MaTHYeCKUi peTukyinyM. CekpetopHas ¢pyHkuus anmnapara ['onbmku. Moouguxayus
benxoe 6 annapame I onvoocu. Copmuposka 6enxos 6 annapame I 01v0ocu. TpaHCTIOPT BEIIECTB
B KJeTke. Bakyonu pacturenbHbIX KieTok. Kierounslii cok. Typrop.

[ToryaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHIPUH, TUTACTUABL. [Ipoucxoocoenue
mumoxouopuii u niacmuo. Cumobuoeenes (K.C. Mepexcrxosckui, JI. Mapeynuc). Ctpoenue u
(GYHKIIMY METOXOHAPUHN U TIacTua. [lepBudHbIe, BTOPUYHBIC U CIIOKHBIE TUIACTHIBI
(bOTOCUHTE3UPYIOUINX FYKAPUOT. XIIOPOIIIACThI, XPOMOILIACTHI, JIEHKOMIACTHI BBHICIIUX
pacTeHuH.

HememOpannbie opranousl kiaetku CtpoeHue v GyHKINN HEMEMOpPaHHBIX OPTaHOHIOB
kJeTku. Pubocomel. Ilpomescymounvie ghunamenmoi. MUKpOPUIAMEHTBL. AKMuUHOBbLE
Muxkpogunramenmol. MplllIeUHbIE KJIETKU. AKMUHOBbIE KOMHNOHEHMbl HEMbILUEYHBIX KIEeMOK.
MukpoTtpy6ouku. Kietounsrit rieaTp. CTpoeHHe U ABUKEHUE )KTYTUKOB U PECHUYCK.
Muxkpotpy0Oouku ruTomia3Mel. Llentpuons. benku, accoyuuposarnnvie ¢ MUKpoguiameHmamu u
Mukpompybouxamu. Momopmvie benxu.

Anpo. Obomnouka sapa, XpOMaTHH, KapUOILJIa3Ma, SIIPBIIIKH, UX CTPOSHUE U (PYHKIIHU.
Snepubiii 6enKoBBIN MaTpuKC. [IpocTpaHCTBEHHOE PACIIONOKEHUE XPOMOCOM B HHTEP(hA3HOM
sanpe. Jyxpomamun u cemepoxpomamut. belku XxpoMaTuHa — TUCTOHBL. JJuHamuka s0epHoil
06010yKU 8 MUmo3e. H0epHulii mpancnopm.

Knetounsie BkintoueHus. CpaBHUTENbHAS XapaKTEPUCTHUKA KIETOK DYKapUOT
(pacTUTEnHHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanuu



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

Tabmuub! 1 cxembl: «CTpOEHUE IyKapUOTUIECKOM KIeTKN», «CTpOeHUE )KUBOTHOM
KJIeTKNY, «CTpOCHHE paCTUTENBHOMN KIETKN», «CTPOCHUE MUTOXOHIPUNY, «Sipo», «CTpoeHue
MPOKAPUOTUYECKOMN KIIETKH.

O6opynoBaHue: CBETOBOI MUKPOCKOI, MUKPOIIPENapaThl paCTUTEIbHBIX, ’KUBOTHBIX
KJIETOK, MUKpPOTIpenapaThl 0aKTepUaTbHBIX KIETOK.

JlabopaTopnasi pabora «3ydyeHne CTpoeHUs KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «/3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlaboparopHas padora «VcciegoBanue mia3Moin3a U JemIa3MoJin3a B paCTUTEIbHBIX
KIIETKAX).

IIpakTuyeckas padora «/3yueHue NBIKEHUS [IUTOILIA3MBI B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NMPeBPallleHUE JHEPTUH B KJIeTKe

AcCUMUISINS U TUCCUMIIIALINS — JIB€ CTOPOHBI MeTabonn3Ma. Tunbsl oOMeHa BElIeCTB:
aBTOTPOGHBIN U reTepoTpodHBINA. YyacTue KUCIopoaa B 0OOMEHHBIX MPOIECCaX.
OHepreruyeckoe obecriedeHre KieTku: npespameHrne AT® B 0OMeHHBIX Ipolieccax.
depMeHTATUBHBIN XapaKTep Peakinii KIeTOUYHOTo MeTaboan3ma. DepMeHThI, UX CTPOCHHUE,
cBoMcCTBa 1 MexaHu3M jaeicTBus. Kohepmentsl. OTimuns pepMEHTOB OT HEOPTaHUIECKUX
KaTajan3aTopoB. benku-akTuBaToOpsl U OIKU-UHTHOUTOPBL. 3aBUCUMOCTH CKOPOCTH
(bepMEHTATUBHBIX PEAKIHH OT Pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIN CUHTE3 OPraHUYECKUX BEIIECTB B KieTke. DoTocunTes. Anokcueenusiu u
oxcuzenHvlll pomocunmes y bakmepuii. Ceemocodouparowjue nuemeHmol U NUSMeHmol
peakyuonHozo yenmpa. Ponb XoporacToB B mporecce porocunTe3a. CBeToBasi U TEMHOBAs
dazel. @omoovixanue, Cs., Ca- u CAM-munst pomocunmesa. IlponykTUBHOCTH ()OTOCUHTE3A.
Bnusiaue pa3nnunbix GpakTopoB Ha CKOPOCTh OTOCHHTE3A. 3HaUeHHE (DOTOCHHTE3A.

XeMmocunres. PazHoobpazue opraHu3MoB-XEMOCUHTETUKOB: HUTPUPUIIUPYIOIIHE
OakTepuH, xKeae300aKTepuu, cepodaKkTepun, BOJOPOIHbIE OaKTepuu. 3HaUCHHE XeMOCHHTE3a.

AmnaspoOHbIe opranu3msbl. Bunel 6poskenus. [IpoaykTel OposkeHUs 1 X UCTIOIb30BAHUE
YEeJIOBEKOM. AHA3POOHBIE MUKPOOPTAaHU3MBI KaK 00BEKTH OMOTEXHOJIOTHH W BO30YIUTETH
0ose3Hel.

AdpoOHBIE OpraHu3MBbl. JTanbl SHEpreTuueckoro ooMena. IloaroroBuTenpHbIN 3TaI.
['mukonu3 — 6eCKUCIOPOIHOE pACIIEINICHUE TIIFOKO3bI.

buonoruueckoe okucineHue, UM KIETOYHOE JIbIXaHue. Poibs MUTOXOHpUIi B ITporieccax
O6uonoruueckoro okucienus. Lluknuueckue peakuuu. OxucnurenabHoe GochopuirpoBaHue.
Duepeus membpannozo epaduenma npomoros. Cunmesz AT®: paboma npomonnou ATD-
cunmas3vl. [IpenmyiecTBa a3poOHOTO MyTH OOMEHA BEILECTB Mepe] aHaIPOOHBIM.

D¢ hEeKTUBHOCTH YIHEPTETUIECKOTO OOMEHA.

JdemoHcTpanuu

Hoprpersr: k. Ipuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmuip! u cxembl: «@OTOCHHTE3Y, « IHEPTETHUCCKUN 00MEeH», «bruocuHTe3 OenKkay,
«Ctpoenne GpepMeHTay, «XEeMOCHHTESY.

Ob6opynoBaHue: CBETOBOI MUKPOCKOI, 000pyI0BaHKE /ISl IPUTOTOBJICHUS TIOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPEIapaToB.

JladopaTropnasi padora «/3yuyeHre KaTATUTUUECKOW aKTUBHOCTH ()ePMEHTOB (HA
pUMepe aMHJIa3bl WIIK KaTaiaas3bl)y.



JladopaTopnasi padora «/3yuenrue GepMEHTaTUBHOTO PACIICIIIICHUS TTEPOKCUIA
BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopnasi pa6ora «CpaBHeHHE MPOIIECCOB (POTOCHHTE3A M XEMOCHHTE3a».

JladopaTopnas padora «CpaBHEHHE TTPOLIECCOB OPOKEHUSI U JIBIXAHUSI.

Tema 7. HaciencrBennasi uHgopmauus u peajnzanus e€é B KJIeTKe

Peakuuu matpuyHoro cuates3a. [IpyHIIMI KOMIIJIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peanu3anus HacnencTBeHHON nHGopManuu. ['eHeTHuecKkuit KoJl, ero CBOWCTBA.
Tpanckpunuust — matpuunblid cuHTe3 PHK. [TpuHUIMnbl TpaHCKpUNIIMK: KOMILUIEMEHTAPHOCTb,
aHTUNAPAUIETBHOCTh, aCUMMETPUIHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckoii
kiemke. Hexooupyrowue PHK.

Tpancnsnus u e€ stansl. Yyactue TpancnopTHsix PHK B 6uocunrese 6enka. YcmoBus
ouocunTe3a Oenka. KogupoBanne aMuHOKHUCIIOT. Postb ppubocoM B OnocuHTE3€e Oenka.

Coepemennsvie npedcmasieHus o cmpoeruu 2eHos. OpraHusalys FeHOMa y IPOKapUoT U
3YKapHOT. Perynsuus akTHBHOCTH T€HOB y ipokapuoT. I 'unoresa onepona (®. XKaxoo, XK.
Mamno). MonexynapHvie mexanusmvl SKCnpeccuu 2ernos y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perymsius oOMeHHBIX MpolieccoB B kieTke. KieTounslii romeocTas.

Bupycel — HekeTouHble (OpMBI )KU3HU U 00IUraTHbIe apa3suThl. CTpOeHNE MPOCTHIX U
CJIO’KHBIX BUPYCOB, PETPOBHUPYCOB, OakTepuodaros. Kuzuennwviii yuxn JHK-codepacawjux
supycos, PHK-coodeparcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHsbie 3a0oneBanus yenoBeka, KuBoTHbIX, pacteHuit. CITNJI, COVID-19,
COLMAJIbHBIE U METUIIMHCKHUE TIPOOIEMBI.

Buoungopmamuxa: unmeepayus u ananuz bonvuux maccusos («bigdatar) cmpyxmypruvix
buonocuueckux oanuvix. Hanomexnonozuu 6 ouonocuu u meouyune. Ilpoepammupyemole
@dynxyuu benxos. Cnocodvl 0ocmasKu 1eKapcms.

JdemoHcTpanuu

[Moptpetsr: H. K. Konbuos, JI. . UBaHOBCKUH.

Tabmuip! u cxemsl: «brocunTes 6enkay, «I'eHeTnyeckuit Kony», «Bupychi»,
«baktepuodarny.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. /Ku3HeHHBbIH HUKJ KIETKH

Krerounsiii nuki, ero nepuoasl u peryisnus. MaTepdaza u mutos. OcobeHHOCTH
MIPOIIeCcCOB, MpoTeKarmux B nHTepdase. [loaroroska kineTku k nenaeHuto. [IpecunreTnyeckuia
(MTOCTMUTOTUYECKUI ), CHHTETUYECKUN M TOCTCUHTETUYECKUN (MPEMUTOTUIECKUIA) TTIEPHOIBI
UHTEpQa3bl.

Marpuunbiii cuate3 JJHK — perukanus. [Ipuanune perkannu JTHK:
KOMILIEMEHTAPHOCTh, NOJTYKOHCEPBATUBHBIN CUHTE3, aHTUIIAPAJUIEIbHOCTh. MeXaHu3M
peruukanuu JJHK. Xpomocomel. Ctpoenne xpomocoMm. Tenomepsl U TeoMepasa.
XPpOMOCOMHBIN HAOOP KIETKU — KapUOTHUII. JIUTUIIONTHBIN U rarIonHbIH HaOOPBl XPOMOCOM.
["'omosiornynbie XpoMocoMsl. [1010BBIE XPOMOCOMBI.

[enenne knetku — muto3. CTaguu MUTO3a U IPOUCXOSIINE B HUX MTPOLIECCHl. THUIIBI
muto3a. Kaprnoknnes n nutokuses. buonornueckoe 3HaueHME MUTO3A.

Perynsiiiust MUTOTHYECKOTO LUKIIA KIETKHU. [Iporpammupyemast KiieTouHas rudems —
arnonTo3.



Knerounoe siapo, XxpoMocoMbl, (pyHKIIMOHAIbHAS TeHOMUKA. Mexanusmul npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemrkay — 6uoungopmamuuecxue
Mooenu QYHKYUOHUPOBAHUSA KIIEeMKU.

JdemoHcTpanuu

Tabmuip! U cxembl: «KU3HEHHBIA UK KIETKNY», «MuT03)», «CTpoeHHE XpOMOCOM),
«Pemmukanusa JJHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpOIpenapaTsl: « MUTO3 B KIIETKaX KOpEIIKa
JTyKay.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlaGopaTopnasi pa6ora «HabmoqeHne MuTO3a B KJIETKaX KOHUYMKA KOPEIIKa JTyka (Ha
TOTOBBIX MUKPOIMPENapaTax ).

Tema 9. CtpoeHue n QyHKIUM OPraHU3MOB

buonoruueckoe paznooOpazue opranu3mMoB. OJHOKIETOYHBIE, KOJIOHUABHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOSHUS U KU3HEIEATEIBHOCTH OJHOKIIETOUHBIX OpraHu3MoB. baktepun,
apxeu, OJHOKJIETOUHbIE IPUOBI, OTHOKJIETOYHbIE BOJOPOCIH, Apyrue npoTucThl. KosoHuanbHbie
OpraHU3MBI.

B3anmocCBs3b yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHU, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1esnoe. 'omeocras.

Txanu pactenuid. TUTIBI pacTUTEIBHBIX TKaHEH: oOpa3oBaTeabHasA, TOKPOBHAS,
MPOBO/IIAs, OCHOBHAs, MexaHndeckasi. OCOOEHHOCTH CTpOeHHUs, GYHKIUI U paCIOI0KEHUS
TKaHE! B OpraHax pacTCHUM.

TkaHU )KUBOTHBIX U Yea0BeKa. TUINbI )KUBOTHBIX TKAHEH: IIATEINAIIbHAS,
COEIMHUTEINbHASA, MbllIIeYHast, HepBHAast. OCOOEHHOCTH CTPOEHUs, GYHKIIMM U PACTIONOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opraunbl. BeretaTuBHbIE U T€HEpATUBHBIE OpraHbl pacTeHud. Opra’bl U CUCTEMbI OPTAaHOB
JKUBOTHBIX U yesoBeka. DYHKIIMU OpraHOB U CUCTEM OPIaHOB.

Omnopa Tena oprann3moB. Kapkac pactenuii. CKeneTbl OJHOKJIETOYHBIX 1
MHOTOKJIETOYHBIX KMBOTHBIX. HapyXHbIli 1 BHYTpeHHUN ckeneT. CTpOECHHUE U TUIIbI COEAMHEHUS
KOCTEM.

JIBuKkeHre OpraHu3MOB. [[BHKEHNE OHOKIETOUYHBIX OPTaHU3MOB: aMEOOUTHOE,
KT'YTUKOBOE, pECHUYHOE. [[BU)KEHHE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MbI U HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX KUBOTHBIX M YeJIOBeKa: MbllieyHas cucreMa. Pediexc. CkeneTHbie
MBIIIIBI U UX paboTa.

[Turanue opranu3mos. [lornoiienne Bobl, YIJIEKUCIOro ra3a U MUHEPaJIbHbIX BEIIECTB
pacreHusamH. [IuTanue >kMBOTHBIX. BHYTpUIIONOCTHOE M BHYTPUKIIETOYHOE MHILEBAPEHHUE.
[InTaHne MO3BOHOYHBIX KUBOTHBIX. OTAENBI MUIIEBAPUTENIBHOIO TpakTa. [InmeBapuTenbHble
»enesbl. [IumeBapurenbHas cuctemMa 4eaoBeKa.

Jpixanue opranu3MoB. J{pixanue pacreHuil. JIpixanue sxuBoTHBIX. [(uddy3us razos uepes
MOBEepXHOCTh KeTKU. KoxkHoe nibixanue. J{pixaTenbHas moBepXHoCTh. JKabepHoe 1 1érouHoe
JbpIXxaHue. /[pIxaHne Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA. DBOJIIIOIMOHHOE YCIOKHEHHE
CTPOEHHUSI JIETKUX TTO3BOHOYHBIX )KMBOTHBIX. J{pIXaTenbHas cucTeMa yeioBeka. MexaHusm
BEHTUJISIIIAY JIETKUX y TITUI M MIIEKOMUTAOIMINX. Perynsnus apixanus. J[prxaTenbHble 00bEMBI.

TpaHcnopT BelecTB y OpraHu3MoB. TpaHCHOPTHBIE CUCTEMBI pacTeHUN. TpaHcnopT
BEILECTB Y )KMBOTHBIX. KpoBeHOCHas1 cucTema u e€ opransl. KpoBeHOCHas cucreMa
MO3BOHOYHBIX KHUBOTHBIX U 4esioBeka. Cep/ilie, KpOBEHOCHBIE COCY/Ibl U KpoBb. Kpyru



KpOBOOOpaIieHus. DBOJIIOLUOHHbBIE YCIOKHEHHS CTPOCHUS KPOBEHOCHOM CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e perynsusi.

Beinenenue y opranu3moB. BeiienieHue y pacteHuii. BolieneHue y )KUBOTHBIX.
CoxkpatutenbHblie Bakyonu. Opransl BoiaeneHus. unpTpanus, cekpenus u oopaTHoe
BCAChIBaHHE KaK MEXaHU3Mbl pabOThI OPraHoB BhlJIeNeHUs. CBSI3b MOJIOCTH Tela C KPOBEHOCHOM
Y BBIJIEIUTEIBHON cucTeMaMy. Bolenenne y n03BOHOYHBIX J)KUBOTHBIX M uesioBeka. [Touku.
Crpoenue u ¢pyHKunoHupoBaHue HeppoHa. OOpazoBaHUE MOYH Y YEIIOBEKa.

3amura y OpraHu3MOB. 3allliTa Y OJTHOKJICTOYHBIX OpraHu3MoB. Criopbl OakTepuii 1
IUCTBI MPOCTEUIINX. 3al[UTa Y MHOTOKJIETOUYHBIX pacTenuil. Kytukyna. CpeacTsa macCUBHOM U
XAMHUYECKOMU 3a1UThl. ODUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M UX POM3BOAHBIE. 3aIIUTa OpraHU3Ma
ot Oone3nei. UMMyHHas cucreMa yenoBeka. KieTouHbli 1 TYMOPaJIbHBIA UIMMYHHUTET.
Bpoxxnéunpiii 1 mpuoOpeTEéHHBIN crieruuIecKuii UMMYHHUTET. Teopust KIIOHAIbHO-
cenexktuBHoro ummynurera (I1. Dpaux, . M. bepuer, C. Tonerasa). BocmanurenbHble OTBETHI
opranu3MoB. Poiib BpO:KIEHHOTO IMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHHIA.

Pa3apakuMocTp U peryisiius y Opranu3MoB. PazipakxuMoCTh y OTHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3npaxuMocTs U peryssinus y pacteHuid. POcToBbI€ BEIIECTBA U UX
3HauEHUE.

HepsHas cucrema u pediekTopHast peryisius y ;kuBoTHbIX. HepBHas cucrema u eé
OT/IEJIbl. DBOJIFOLIMOHHOE YCIOKHEHNE CTPOCHHSI HEPBHOM CHCTEMBI Y JKUBOTHBIX. OTIEIIBI
TOJIOBHOT'O MO3ra MO3BOHOYHBIX KUBOTHBIX. Pediiekc u pedextopHas ayra. besycinoBHble u
YCIIOBHBIE PE(IICKCHI.

I'yMopanbHas peryssanus 1 S9HIOKpUHHAs CUCTEMA KUBOTHBIX U dyesoBeKa. JKenesbl
SHJIOKPUHHOM CUCTEMBI U MX TOPMOHBI. [[elicTBHEe rOpMOHOB. B3auMOCBSI3b HEPBHOU U
SHIOKPUHHOM cucTeM. [ unmoTtanamo-runodusapHas cucTeMa.

JdemoHcTpanuu

IToptper: U. I1. I1aBioB.

Tabmuie! u cxeMbl: «OIHOKIETOUHbIE BOJOPOCTN», «MHOTOKIETOYHbIE BOJAOPOCIH,
«bakrepuny», «IIpocreitmmey, «Opraisl IBETKOBBIX pacTeHUN», «CUCTEMBI OPraHOB
IIO3BOHOYHBIX KUBOTHBIX», « BHYTpEeHHEE CTPOECHHUE HACEKOMBIX», « TKaHU pacTeHU»,
«Kopuessie cuctemb», «Ctpoenue credis», «CTpoeHHe TMCTOBOM MIIACTUHKWY, « TKaHu
JKUBOTHBIX», «CKeneT uenoBekay, «llumeBapurenbHas cuctemay, «KpoBeHOCHas cucteMay,
«/IpixarenbHas cucremay, «HepBHas cucremay, «Koxay, «MpblllIedHas] CUCTEMA,
«BpiaenurenpHas cuctemMay, « QHAOKpPUHHAS cucTteMay, «CTpoeHrue MbIIbD, «IMMyHUTETY,
«KumeunononoctHeie», «Cxema NUTaHus pacTeHuin», « KpoBeHOCHBIE CUCTEMBI TO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHune ruaps», «CTpoeHue rmianapun», « BHyTpeHHee CTpOeHHUE 10K AEBOr0O
yepBsi», «HepBHas cucrema poio», «HepBHas cuctema nsarymkny, «HepBHast cuctema
npecMbIKarouxcs», «HepBHas cucrema ntuny, «HepBHas cuctemMa MIEKOIUTAIOIINX»,
«Hepsnas cucrema uenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOI MHUKPOCKOI, MUKPOIIPENapaThl OJTHOKIETOYHBIX OPraHU3MOB,
MUKpOIpenaparsl TKaHEW, paKOBUHBI MOJUTFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOKHX, )KUBBIE
HK3EMIUIIPHl KOMHATHBIX pacTeHUil, repOapuu pacTeHUH pa3HbIX OTJIENOB, BIaKHBIE TIpenapaThl
KUBOTHBIX, CKEJIETHI TO3BOHOYHBIX, KOJUICKIIUH OECII03BOHOYHBIX )KUBOTHBIX, CKEJIET YEJIOBEKa,
o0opyoBaHue AJisl AEMOHCTPALUY TOYBEHHOTO M BO3IYIIHOTO MUTAHUS PACTEHUH,
pacHieruieHus] Kpaxmaia 1 0eJIKOB Mo IelcTBrEM (GEepMEHTOB, 000pyAOBaHUE IS



JIEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKHMX, MEXAHU3MAa JbIXaTEIbHBIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabopaTopnasi pabora «/3ydyeHne TkaHel pacTEHUI».

JlaGoparopHas padora «/3yueHre TKaHel )KUBOTHBIX.

JlaGoparopHas padora «/3yyeHre opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHOKeHHe U pa3BUTHE OPraHU3MOB

®DopMBbI pa3MHOKEHHUST OPTraHU3MOB: Oecroioe (BKIJI0Uasi BETe€TaTUBHOE) U MOJIOBOE. BUTbI
0ecrooro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYIISLMS, (pparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe pazmHoxeHue. [1onoBeie KIeTKH, Wiu rameTel. Meio3. Ctaguu mMeio3sa.
[ToBenenue xpomocom B Meio3e. Kpoccunrosep. buonornueckuii cMbici Meiio3a U 0JIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzapoapieBoe pa3Buthe. ['ameTorenes y >kuBOTHbIX. [1010BBIE JKeII€3bI.
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KIIEeTOK. CriepMaTorenes3 u ooreHes. CTpoeHUE TOJIOBBIX
KJIETOK.

Omo10TBOpEHHE U IMOPHUOHATIBHOE Pa3BUTHE )KUBOTHBIX. CIIOCOOBI OIJIOJOTBOPSHHUS:
Hapy)KHoe, BHyTpeHHee. [lapTeHorenes.

NunuBuayanpbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa O Pa3BUTHHI
opranu3MoB. Mopgoeenes — 00ua uz 2naguwvix npodiem smopuonocuu. Konyenyus mopghozenos
u moodenu mopghocenesza. Ctaauu SMOpUOTEHE3a KUBOTHBIX (Ha MpuUMepe JATYIIKH). J{pobneHue.
Tunsl apobnenus. /Jemepmunuposantoe u HedepMuHuposanHoe opooaenue. bracmyna, munol
onacmyn. Oco6eHHOCTH IPOOTICHUS MIIEKOITUTAIOMINX. 3apOABIIIEBbIC IUCTKHU (TaCTPYJIISAIINS ).
3akyajKa OpraHOB U TKaHEH U3 3apOJIbIIIEBBIX JUCTKOB. B3auMHoe BiausiHue yacTeit
pa3BHBAIOIIETOCS 3apoAbiiia (AMOpHUOHATBEHAS MHAYKIMS ). 3aKIaIKa IJIaHa CTPOCHUS
’)KUBOTHOTO KaK pe3yJbTaT HEPAPXUUYECKUX B3aUMOJICUCTBUI reHOB. Biusinue Ha
SMOPHOHAIEHOE PA3BUTHE PA3IMYHBIX (DAKTOPOB OKPYIKAIOIICH CPEJIBI.

Poct u pazButue xxuBoTHBIX. [locTamOpronanbHblii nepuo. [Ipsmoe u HenpsMoe
pasButue. Pazpurue ¢ MmeraMmop§o30M y OECIIO3BOHOYHBIX U TO3BOHOYHBIX JKUBOTHBIX.
buonorrnueckoe 3Ha4€HHUE MPSMOT0 U HEMPSIMOTO Pa3BUTHS, UX PACIPOCTPAaHEHUE B IPUPOJIE.
Tunel pocta )kUBOTHBIX. DAKTOPHI PETYIIALIMM POCTA )KUBOTHBIX U YyesoBeka. CTaauu
MOCTAMOPHUOHAIBHOTO Pa3BUTHS Y )KUBOTHBIX U UeioBeka. [lepropl OHTOreHe3a uenoBeKa.
CrapeHue U cMepTh Kak OMOJIOTHYECKHUE TTPOIECCHI.

Pasmuoxenue u pazButue pacrennii. ['lameTodut u cnopodut. Meiio3 B )KU3HEHHOM
nukIie pacteHuit. OO0pa3oBaHue CHOp B IpoIiecce Meiio3a. ['aMeTorenes y pacTeHHi.
Onn010TBOPEHUE U Pa3BUTUE PACTUTENIbHBIX OPraHU3MOB. J|BOITHOE OIJI0IOTBOPEHUE Y
I[BETKOBBIX pacTeHuil. OOpa3oBaHUE U PA3BUTHE CEMCHH.

MexaHu3MBI PETYISIIIUM OHTOTEHE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanuu

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

Tabnuub! 1 cxembl: «BererarnBHOE pa3sMHOXKEHUE», « THIIBI 0ECTIONI0r0 pa3MHOKEHHS,
«Pa3MHOXkeHHE XJIaMUIOMOHAbD, «Pa3MHOKEHHUE 3BIIICHBI», «Pa3MHOKEHHE TP,
«Meio3sy, «Xpomocombly, «I'amerorenesy», «CTpoeHue SUIEKIETKH U CIIEPMATO30U Iy,
«OcHOBHBIE cTaIuu OHTOreHe3ay, «IIpsimoe u HenpsMoe pa3zButHe, «Pa3zBuTue Malickoro
Kykay, «Paszsurue capanumn», «Pa3Burtue JIArymkn», «/IBoHHOE OINIOAOTBOPEHUE Y LIBETKOBBIX
pactenuit», «CTpoeHue CEeMSIH OJHOAOJbHBIX U JIBYAOJIbHBIX paCTCHUN, «KU3HEHHBIN UK
MOPCKOM KaImycThbl», «KU3HEHHBIN MUK MXay, « KU3HEHHBIN [IUKII TAlIOPOTHUKAY,
«KU3HEHHBIN UK COCHBIY.



OO6opynoBaHue: CBETOBON MHUKPOCKOII, MUKPOIIPENapaThl SSHIEKJIETOK U CIIEPMAaTO30HU 0B,
Mozeib «L UKl pa3BUTHS JIATYIIKH Y.

JlaboparopHasi padora «/3yueHre CTpOoeHHs MOJOBBIX KJIIETOK Ha TOTOBBIX
MUKpOIpenaparax.

IIpakTnyeckasi padora «BbisiBIeHHE NPU3HAKOB CXOJCTBA 3aPOABIIIECH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHue OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYUBOCTH OPraHM3MOB

Hcropusi cTaHOBIICHHSI M pa3BUTHS TeHETHKH Kak Hayku. PaGotel I'. Mennens, I'. ne
@puza, T. Moprana. Ponb oTeuecTBEeHHBIX YUEHBIX B pa3BUTUH reHeTuku. Padotsr H. K.
Konbuosa, H. W. Basunosa, A. H. benosepckoro, I'. /1. Kapneuenxo, 1O0. A. ®ununuenko, H. B.
TumodeeBa-Pecosckoro.

OCHOBHBIE T€HETUYECKHUE MOHATHS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHBIE
TeHbI, aJIbTEPHATUBHbIC MPU3HAKH, TOMUHAHTHBIN U PELIECCUBHBIN MTPU3HAK, TOMO3UTOTA,
reTepO3UTOTa, YUCTAs JIMHUS, TUOPUIBI, TeHOTHUT, (peHOTUN. OCHOBHBIC METO Il TCHETHKHU:
TUOPHUIOTOTHYCCKUN, ITUTOJIOTMYECKUIN, MOJICKYISIPHO-TEHETUYECKHM.

JdemoHcTpanuu

[optpetsl: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
Bbenosepckuii, I'. /1. Kapnieuenxko, 10. A. @ununmyenko, H. B. Tumodees-PecoBckuii.

Tabmue! u cxembl: «MeToIbl TeHETUKIY, «CXEeMbI CKPELTUBAHUS Y.

JladopaTopnas padora «J/Ipo3oduia kak 00bEKT TCHETHUECKUX UCCICTOBAHUI».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. [lepBoiii 3akoH MeHaens — 3aK0H eAMHO00pa3us
ruOpHI0B TIepBOTO NOKONIeHHs. [IpaBriio noMmuaMpoBanus. BTopoii 3akon MeHens — 3aKkoH
paciernieHus npu3HakoB. [{utonornyeckue 0CHOBBI MOHOTHOPUAHOTO CKpelMBanus. [ umnoresa
YUCTOTHI TAMET.

AHnanuzupyroiee ckpeuiupanue. [[poMexxyTouHbIi XapakTep HaclIe10BaHUS.
Pacmennenne npu3HakoB PU HEMTOJIHOM JOMUHUPOBAHUH.

Jurunbpumnoe ckpemmBanue. Tpetnii 3akoH MeHzens — 3aK0H He3aBHCHMOTO
HACJICIOBaHMsI MPU3HAKOB. [[uTONMOrNYeCKe OCHOBBI AUTUOPUTHOTO CKPEITBAHUS.

CuernneHHOe HacliejoBaHue pu3HakoB. PaboTel T. Moprana. CrerieHHOE HACJIeJOBaHHE
T€HOB, HAPYIICHHUE CLETUICHUS MEXAYy TeHaMU. XpOMOCOMHAs TEOPHUsl HACIEACTBEHHOCTH.

I'eneruka nmona. XpoMOCOMHBIN MEXaHU3M ONPEAECICHUS 1M0J1a. AyTOCOMBI M TIOJIOBBIE
XpPOMOCOMBIL. ['OMOraMeTHBbII U reTeporaMeTHbIN NoJI. [ eHeTnueckas CTpyKTypa IOJIOBBIX
xpomocoM. HacrienoBanue npu3HaKoB, CIEIVIEHHBIX C TOJIOM.

I'enoTun kak nenoctHas cucrema. [neioTponus — MHO)KECTBEHHOE JIEMCTBUE IeHA.
MHokecTBEHHBIN aiienu3M. BzanMoaeiicTBrue HealuleabHbIX TeHOB. KOMITIIEMEHTapHOCTD.
Onucras. [Tonmumepust.

I'eneTndeckuii KOHTPOJIb PA3BUTHUS PACTCHUM, )KUBOTHBIX U YEJIOBEKA, a TAKKE
(bu3NONIOrMYecKUX MPOILECCOB, MOBEACHHUS U KOTHUTUBHBIX QyHKIMH. ['eHeTnyeckue
MEXaHHU3Mbl CHMOHOTeHe3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH — Mapa3uT» U «XO35IUH —
MUKpOOHOMY. ['eHeTHYecKe acrieKThl KOHTPOJIS U M3MEHEHUs HacleACTBeHHONH NH(GOpMAIuu B
MOKOJIEHUSX KJIETOK U OPTraHU3MOB.

JdemoHcTpanuu

[Toptpetsi: I'. Menaens, T. Mopras.



Ta6muip! u cxemsl: «IlepBbIit 1 BTOpoit 3akoHbl Menaensy, «Tperuii 3akoH Menaens»,
«Ananuzupyoliee ckpeimuBanuey, «Henonnoe qomuHupoBanuey, «CUeENIeHHOE HAClIeJOBaHUE
MPHU3HAKOB y Apo30pmiby, «I eHeTrka nonay, «Kapuotun uenoseka», «Kapuotum qpo3ohuish»,
«Kapuotun ntunb», «MHOKECTBEHHBIN aJIeTn3mM», «B3aumoaeincTBie reHoBY.

OO6opynoBaHue: MOJIEIb JUIsl IEMOHCTPAIIMU 3aKOHOB €IMHO00pa3usi THOPUIIOB TIEPBOTO
MOKOJICHUS ¥ PACIIEIJICHUS! TPU3HAKOB, MOJIEIb JJIs IEMOHCTPALIMH 3aKOHA HE3aBUCUMOT'O
HaCJIeI0BAHMS IPU3HAKOB, MOJEIb JIJIsl AEMOHCTPALIUU CLIETUIEHHOTO HACJIeI0BAHMS IPU3HAKOB,
CBETOBO MUKPOCKOII, MUKpomipenapar: «Jlpozodwuiay.

IIpakTuyeckasi padora «3ydeHue pe3yabTaToB MOHOTHOPUIHOTO CKPEIIMBAHUS Y
JPO30(QHITBD».

IIpakTnyeckas padora «/3ydeHne pe3ynbTaToB AUTHOPHIHOTO CKPEIIUBAHUS Y
JPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aunmopelicTBie reHOTHIIAa U cpenibl TpH hopMupoBanuu peHotuna. Mi3MeHInBOCTh
npu3HakoB. KauecTBEHHbIE U KOJIMUECTBEHHbBIC TPU3HAKU. BU/IbI HK3MEHYUBOCTH:
HEHACJIEACTBEHHAs U HACJIEACTBEHHAS.

MonudukanronHas ”3MEHYUBOCTh. Polib cpesbl B hopMUpoBaHUH MOAUPHUKAITMOHHON
u3MeHunBocTU. Hopma peakuuu npusHaka. BapuannoHHbIi psii U BapuanimoHHas kpusas (B.
Horanncen). CoiicTBa MOIU(PUKATMOHHONW N3MEHUYUBOCTH.

['eHoTHNIMUYECKast ”3BMEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKOW N3MEHYMBOCTH. Bubl
FeHOTUITMYECKOW N3MEHYMBOCTU: KOMOMHATHBHAS, MyTallUOHHASI.

KomOunaTiBHas n3MeHYMBOCTh. Mel03 1 MOJIOBOM MPOLIEecC — 0OCHOBa KOMOWHATHBHOM
W3MEHUYUBOCTH. POJIb KOMOMHATHBHON M3MEHYMBOCTU B CO3IaHUH T€HETUYECKOTO pa3HOOOpa3us
B [Ipe/iesIax OJTHOTO BHU/IA.

MyTtannonHas ”3MEHUYUBOCTh. Buibl MyTanuil: reHHbIE, XPOMOCOMHBIE, TECHOMHBIE.
CrnoHTaHHbIE U UHAYIUPOBAHHBIE MYTALMU. SIIEpHbIE U IUTOIIA3MAaTUYECKUE MYTaIUH.
ComMaruueckue 1 mojaoBbie MyTauu. [[puurHbl BOSHUKHOBEHUS MyTalluid. MyTareHsl 1 ux
BJIMSIHUE HA OPraHW3Mbl. 3aKOHOMEPHOCTH MYTAIl[MOHHOI'O MpOoLecca. 3aKOH TOMOJIOTMYECKUX
psAnoB B HacaeacTBeHHON n3MenunBoctu (H.W. BaBmiioB). BHesnepHas n3MEHYMBOCTh U
HACJIEJICTBEHHOCTb.

Onueenemura u SNUEHOMUKA, POTb INULEHEMUYECKUX DaKMOPO8 8 HACIe008aAHUU U
UBMEHYUBOCIU (PeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpanuu

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

Tabmuie! 1 cxeMbl: «Buibl n3MeHUNBOCTHY, «MoaudukamoHHas HU3MEHINBOCTD,
«KomOmHaTHBHAsI K3MEHYUBOCThY, «Meio3y, «OmiogorBopenuey, «I eHeTHIecKne
3a001eBaHUs YEIOBEKay», «BUIbl MyTamuiin.

O6opynoBaHue: )KUBBIE U TepOapHbIe K3EMIUISIPhl KOMHATHBIX PACTEHUH, pUCYHKH
(poTorpadum) KUBOTHBIX C pa3TUUHBIMU BUIaMU U3MEHYHBOCTH.

JlabopaTopnas padora «/ccneqoBanne 3aKOHOMEPHOCTEH MOTU(PUKAITMOHHON
M3MEHUYUBOCTH. [TocTpoeHnEe BapUaIllmOHHOTO psAZia U BApUAIMOHHOW KPUBOI.

IIpakTnyeckas padora «MyTtanuu y 1po30¢puibl (Ha TOTOBBIX MUKPOITpENapaTax).

Tema 14. I'eHeTHKA YeJIOBEKA

Kapuortun yenoBeka. Mex1yHapoHast IporpaMma UCCIeI0BAHNS T€HOMA YEJIOBEKa.
MeToapl U3y4eHUsI TCHETUKH YEJIOBEKa: TeHEATOTHYECKUI, OJIM3HEI[OBBINA, IUTOTCHETHYECKHUH,
NONYJISLUOHHO-CTAaTUCTUUECKUH, MOJIEKY IsipHO-TeHeTHYecKknil. COBpeMEHHOE ONpeieNieHre



TE€HOTHIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM yucie ¢ nomoubto [TI[P-
aHanmza. Hacnencrenubie 3a0051eBaHus YeoBeka. | eHHbIE U XpOMOCOMHBIE O0JIE3HU YeIOBEKa.
Bbonesnu ¢ HacneaCTBEHHON MPeApacoNOKEHHOCTHIO. 3HAUEHHE MEIUIIMHCKON TeHETUKH B
MPEOTBPALICHUH U JICUEHNUU TeHETUYECKUX 3a00JIeBaHUH yenoBeka. MequKo-reHeTHIecKoe
KOHCYJIbTHpOBaHHE. CTBOJIOBBIE KIETKH. [IOHATHE «T€HETHUUECKOTO rpy3a». DTUYECKUE aCIIEKThI
HCCJICIOBAaHMI B 00JIACTH PEIAKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

I'enernueckue GakTOPhI MOBHIIEHHON YyBCTBUTEILHOCTH YEJIOBEKA K (pH3HUecKOMy U
XUMHYECKOMY 3arpsI3HEHUIO OKpYXKarolen cpeabl. ['eHeTnueckas npeapacnoiokeHHOCTh
YEJIOBEKa K MMaTOJIOTUSM.

JdemoHcTpanuu

Tabmune! 1 cxembl: «Kapuotur yenoBekay, «MeToabl U3yUeHUsl TCHETUKH YEIIOBEKay,
«['enetnueckue 3a00JI€BaHUS YEIIOBEKAY.

IpakTnyeckasi padbora «CocTaBiIeHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Ceniekuusi OpraHu3MoB

JlomecTukanus u cesnekuys. 3apokIeHUe CeIeKIIMU U foMecTukanuu. Yuenue H. 1.
BapuoBa o [leHTpax mpouCX0OKIeHUS 1 MHOTO00pa3us KyJIbTYPHBIX pacTeHUM. Posb cenexmmm
B CO3JIaHUU COPTOB PACTEHHUI U OPOJI KUBOTHBIX. COpT, MOpoJIa, IITaMM. 3aKOH
TOMOJIOTUYECKUX PSJOB B HAacleACTBEHHOM n3MeHunBocTy H. . BaBuiiosa, ero 3nauenue st
CENIEKIIMOHHOM paboTHI.

MeTopl CeNeKIMOHHOM paboThl. MICKyCCTBEHHBIN OTOOP: MACCOBBIM M MHAUBUAYATbHBIH.
Dranbl KOMOMHAIIMOHHOM cenekiuu. McnpiTanue mpousBoauTesneit mo moroMmctBy. OTéop mo
TEHOTHUITY C TIOMOIIBIO OLIEHKH (DEHOTHIA ITOTOMCTBA U OTOOP IO TEHOTHUITY C TIOMOIIBIO aHATN3a
JHK.

HckyccTBeHHBINM MyTareHe3 Kak MeTO/I CEJIEKITMOHHON padoThl. PaananmonHsii n
XUMHUYECKHHM MyTareHe3 Kak HCTOYHHMK MYTalliil y KyJIbTypHbIX (hOpM OpraHU3MOB.
Hcnonp3oBaHne reHOMHOTO PeJaKTUPOBaHUA U MEeTOJI0B pekoMOMHaHTHBIX JIHK mmst
MOJIYYEHUSI UCXOJIHOTO MaTepuaa Jiyisl CEJIeKIUH.

[Tomyyenue nomurmionaoB. BHyTpuBHoBas rubpunnsanus. ban3kopoacTBeHHOE
CKpellrBaHue, Wiu nHOpuIuHT. HepoacTBeHHOE cKpeluBanue, Wiu ayTopuauHr. ['ereposuc u
ero npuuuHsel. Micnons3oBanue rereposuca B cenekiuu. OTaanéHHas TiOpuIn3aims.
[Ipeononenue Gecrioaus MEKBUIOBBIX TUOPHUIOB. J{OCTHKEHUS CENEKIIUN PACTEHUN 1
JKUBOTHBIX. «3€1EHas peGoNIOYULY.

CoxpaHeHue U U3y4eHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX TUKUX
poauyeit s CO3/IaHuUsl HOBBIX COPTOB M TMOPUIOB CEIhCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue,
coxpaneHue u ynpaeienue 2eHemudecKUMU pecypcamul CelbCKOX03AUCTE8EHHBIX U NPOMbBICI0BbIX
HCUBOMHDBIX 8 YEIAX VIYUULEHUSI CYUWeCMBYVIOWUX U CO30AHUsL HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM YUcie ¢ NPUMEHEHUEM COBPEMEHHBIX MenMOo008 HAYUHbIX UCCIe008aAHUl, NepedosblX uetl u
NePCNeKmMuEHbIX MEXHOLO2UL.

JdemoHcTpanuu

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapneuenxo, I1. I1. JIykbsinenko, b. JI.
Acrtaypos, H. bopinoyr, /. K. benses.

Tabmuie! 1 cxeMbl: «L[eHTPBI TPONCX0XKIEHUSI 1 MHOT000pa3us KYJIbTYPHBIX PACTCHHII,
«3aKOH rOMOJIOTUUECKHUX PSAJIOB B HACJIEACTBEHHON N3MEHUUBOCTIY, «METOAbI CeNeKIUN,
«OTtnanénnas rudpuan3anusy, «MyTareHesy.

JlaGoparopHas padora «/3yueHre cOpTOB KYJbTYPHBIX PACTEHUI U MOPOJ JOMAIITHUX
YKUBOTHBIX.



JlaGoparopHas padora «/3yueHre METOI0B CEJIEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBruBKa pacTeHUI.

Ikcekypensi KOCHOBHBIE METO/IbI M IOCTUKEHUS CEJIEKIIUUA PACTEHUHN U )KMBOTHBIX (HA
CEJIEKIIMOHHYIO CTAHIIUIO, TUIEMEHHYIO (hepMy, COPTOUCIIBITATEIbHBIA YY4aCTOK, B TEIUTMYHOE
X035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO ILIEHTPA)».

Tema 16. BuoTexHOJIOTUsI M CHHTeTHYeCKasi Omosorus

OOBEKTHI, UCTIONIb3YeMbIE B OMOTEXHOJIOTUH, — KIIETOYHbIE U TKAHEBBIE KYJIbTYPHI,
MUKPOOPTraHU3MBbI, UX XapaKTepUCTUKa. TpaauliuoHHas OMOTEXHOJIOTHUS: XJIeOoneueHue,
MOJTy4YeHUE KUCIOMOJIOUHBIX MTPOAYKTOB, BUHOAEIe. MukpoOuonornyeckuit cuHTe3. OOBEKTHI
MHUKPOOHOIOTHYECKUX TeXHOIOTui. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT ¥ BUTAMUHOB.

Cozianue TEXHOJIOTUN M MHCTPYMEHTOB 1IEJIEHAIIPABIEHHOTO U3MEHEHUS U
KOHCTPYHPOBAHHUS TEHOMOB C LIEJIbIO TTOJIYYEHHS] OPraHU3MOB M UX KOMIIOHEHTOB, COJAEPKALINX
HE BCTpeYaroluecs B Mpupoae OMOCUHTETUYECKHUE MTYTH.

Kiierounas nnxxeHepus. MeTonpl KyJabTyphl KIIETOK U TKAHEH pacTEHUM U KUBOTHBIX.
Kpuobanku. Comarnyeckast ruOpuIu3ais 1 coMaTHUeCKuil smOpuorenes. Mcrnonb3oBanue
TarioONuJI0B B CEIEKINH pacTeHUM. [lonyyenue MoHoKIOHATbHBIX anmumen. Mcnonv3oeanue
MOHOKJIOHANbHBIX U NOTUKTIOHATIbHBIX aHmumerl 8 Meouyutre. VICKyCCTBEHHOE OIIOIOTBOPEHUE.
PexoHCTpyKIMS SHUIEKIIETOK U KIIOHUPOBAHUE )KMBOTHBIX. METO TpaHCIUIAHTALUHU s1ep
KIIETOK. 1exHono2uu 0300p0o6ieHUs, KyITbMUSUPOBAHUS U MUKPOKIOHANILHO20 PASMHONCEHUSL
CeNbCKOXO3AUCBEHHBIX KYIbIYD.

XpoMOCcOMHas M TeHHas UHxXeHepus. ICKyCcCTBEHHBIN CUHTE3 F€Ha U KOHCTPYUPOBAHUE
pexombunanTHbIX JJHK. Coz0anue mpanceennvix opeanuzmos. JJOCTHKEHHS U TIEPCTIEKTHBBI
XPOMOCOMHOW U TeHHON WH)KEHEPHH. DKOJOTUYECKIE U ITUIYECKHE MTPOOIeMbI TeHHOM
WHKEHEPUH.

Menununckue onorexnonorun. [loctreHomnas udposas meauimaa. [MIP-muarnocruka.
MeTaboI0MHBIN aHaN3, TEHOLEHTPUYECKUI aHaIU3 IPOTEOMa YeIOBEKa /ISl OLEHKH COCTOSHHS
€ro 3710poBbs. Mcronb3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-
OnouHXeHepus A pa3paboTKu GyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJIOTHH,
CO3/aHUSI KOMITJIEKCHBIX TKaHEH COYeTaHHEM TEXHOJIOTHI TPEXMEPHOT0 OUOTIPUHTHHTA 1
ckaddonauHra U pelieHus 3a4a4 NepCOHANTU3UPOBAHHON MEIUIIUHBI.

Co3aHne BEKTOPHBIX BAaKILIMH C LENbI0 00ecneueHs KOMOMHUPOBAHHOM 3aIlUTHI OT
Bo3Oyautenerr OPBU, ycTaHoBIeHNE MOJIEKYIISIPHBIX MeXaHU3MOB (pyHKImoHupoBanus PHK-
CoJIeprKalliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHUs YETIOBEKa U )KUBOTHBIX.

JdemoHcTpanuu

Tabmuupl u cxembl: «Vcnoab30BaHUE MUKPOOPTAaHU3MOB B IPOMBIIITICHHOM
IPOU3BOACTBEY, «KiteTouHas nHKeHepUs», «I eHHass HHXKEHEepUs».

Jladoparopnasi padora «/3yueHrne 0ObeKTOB OMOTEXHOJIOTHI.

IIpakTyeckas padora «IloayuyeHne MOJTOYHOKHUCIBIX TPOIYKTOBY.

IKcekypenst «bHOTEXHOIOTUS — BayKHEHIIas TPOU3BOJUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO)».

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'U
HA YPOBHE CPEJTHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI



®I'OC COO ycranaBnuBaeT TpeOOBAaHUS K pe3yJIbTaTaM OCBOCHUS 00YJaIOIIUMHCS
MPOrpaMM CPETHETO OOIIeT0 00pa30BaHus: TMIHOCTHBIE, METAIIPEIMETHBIC U TIPEIMETHBIC.

B cTpykType TUYHOCTHBIX Pe3yIbTaTOB OCBOSHUS IIPOTPAMMBI IO OMOJIOTHH BBIICTICHBI
CJICYIOIINE COCTABJISIONINE: OCO3HAHNE 00YUYAIOIUMHUCS POCCUNCKON IPaskKIaHCKOM
UJEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITENIBHOCTH M CAMOOIIPEIETICHUIO,
Hanudue Mmomusayuy K 00y4eHuI0 OUOJIOTHH, YeleHanpasienHoe pazeumue BHYTPEHHUX
yOeXACHHI TUYHOCTH Ha OCHOBE KITIOUYEBBIX IICHHOCTEH M UCTOPUYECKUX TPAIUIIUN pa3BUTHS
OHMOJOTUYECKOTr0 3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUAIOIIUXCS PYKOBOJICTBOBATHCS B
CBOEH JEATENBHOCTH LIEHHOCTHO-CMBICIIOBBIMM YCTAHOBKAMU, IPUCYLIIUMU CUCTEME
OMOJIOTUYECKOTr0 00pa30BaHUs, HAIUYUE NPABOCO3HAHUS FKOTOTHUECKOU KyIbTYpHI,
cnocooHoCmuU Cmasumy UENHA U CTPOUTH KU3HEHHBIC IJIaHbI.

JIn4HOCTHBIE pe3ybTaThl OCBOCHUS MPOTPaMMbl IO OMOJIOTUU AOCTUTAIOTCS B €MHCTBE
yueOHOM U BOCIHUTATEIBHON AESITEIbHOCTA B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUICKUMU
COIIMOKYJIbTYPHBIMU, UCTOPHUUECKUMU U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, IPUHSTHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMU TIOBEJICHUS ¥ CIIOCOOCTBYIOT MPOIIeccaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUS U CAMOPA3BUTHS, Pa3BUTUSI BHYTPEHHEN O3ULIUN JTUYHOCTH, TATPUOTHU3MA U
YBa)KEHUS K 3aKOHY M IPABONOPAIKY, YETOBEKY TPY/Ja U CTaplIeMy OKOJIEHHIO, B3AMMHOTO
yYBa)KCHHUSI, OEPEKHOTO OTHOILICHHS K KYJbTYPHOMY HACJIEIUIO U TPATUIIHISIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickon denepannn, MpUpoOaE U OKPYKAIOLIEH cperie.

JIn4HOCTHBIE pe3y/IbTaThl OCBOCHUS Y4eOHOTO npeameTa «bruonorus» A0MKHbBI OTPakaTh
TOTOBHOCTD U CITOCOOHOCTH 00YJarOITUXCSl PYKOBOJCTBOBATHCA CPOPMUPOBAHHOIN BHYTPEHHEH
MO3ULIMEH TUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTALINH, TO3UTUBHBIX BHYTPEHHUX
yOeXACHHIA, COOTBETCTBYIOIINUX TPATUIIMOHHBIM IEHHOCTSIM POCCUKCKOTO O0IIEeCTBA,
pacuIMpeHue )KU3HEHHOT'O OMBITA U ONBITA JEATEIbHOCTH B IIPOLIECCE PEATM3ALMNA OCHOBHBIX
HaIlpaBJIEHUI BOCIIUTATEIbHOM I€ATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaIaHCKOro BOCITUTAHUS

c(hOPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIINK 00YYaOMIErocsi Kak akTHBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOr0 OOIIECTBa;

OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX MPaB U 00513aHHOCTEH, YBa)KEHUE 3aKOHA U
MPaBONOPSJIKA;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOU JIEATEIHHOCTH MPU CO3/IaHUN YYEOHBIX MMPOCKTOB,
pelieHny yueOHbIX U M03HABATENbHbBIX 3a/1a4, BHIITOJHEHUH OUOJIOIrMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAEATh COOCTBEHHYIO MO3ULIUIO [0 OTHOILIEHHIO K SBICHUSIM
COBPEMEHHOM KHU3HHU U OOBICHSATH €€;

YMEHHE YYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIIOJIeH C pa3HBIMH YOSKICHUSAMU, KYJIbTYPHBIMU IEHHOCTSMHU U COLIMAJIbHBIM
MOJIOKEHUEM;

TOTOBHOCTH K COTPYJHUYECTBY B MPOIIECCE COBMECTHOTO BBIMOTHEHUS YICOHBIX,
MO3HABATEJIbHBIX U HCCIIEIOBATEIBCKUX 33/1a4, YBAKUTEIHHOI'O OTHOIICHUS K MHEHUIO
OTIOHEHTOB NP 00CYXJAEHUU CITOPHBIX BOMPOCOB OMOIOTUYECKOTO COAEPIKAHMUS,;

TOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOM IE€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTH POCCHIICKON TPk TAHCKOW UACHTUYHOCTH, TATPUOTU3MA, YBAKECHUS K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH Tiepe] POauHOM, TOp/I0CTH 3a CBOM Kpail, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYPY, IPOIJIOE U HACTOSAIIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;



[IEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEAUIO U MaMATHUKAM ITPUPOJIbI,
JIOCTHXEHUSIM Poccru B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATH BKJIAJ POCCUNMCKHX YUEHBIX B CTAHOBJIICHHUE U PA3BUTHE
O1OJ0TUY, TOHUMaHUS 3Ha4€HUs1 OMOJIOTUH B MIO3HAHUN 3aKOHOB MPUPO/IBL, B )KU3HU YEJIOBEKa U
COBPEMEHHOTO O0IIECTBa;

uzciHast yOe:KIEHHOCTh, TOTOBHOCTh K CITY’KEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cynp0y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUHUCKOTO HApoa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OILIGHUBATH CUTYAIMIO U TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTHPYSIChH
Ha MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUMBOIO OYAylIero;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJUTEIISIM, CO3TaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHSTHUS IIEHHOCTEH CEMEMHON )KU3HU B COOTBETCTBHH C TPATUIUSIMHU HAPOJIOB
Poccnu;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIECHUE K MUY, BKIIOUasl 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA,

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTH K CAMOBBIPAKEHHIO B Pa3HbIX BHJIaX UCKYCCTBA, CTPEMIICHHUE MTPOSBIISATH
KauecTBa TBOPYECKON JIMUHOCTH;

5) puznueckoro BocnuTaHus, GOPMUPOBAHMSA KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOI0 (JIArONOoJTy4usi:

MOHUMAaHHWE W pealin3alus 3I0pOBOro U 0€301acHOro 00pasa KU3HU (30pOBOE MTUTAHUE,
COOJIOZICHHE TUTUEHUYECKUX MPABWII U HOPM, COATAHCUPOBAHHBIN PEXKUM 3aHATHI U OTIbIXA,
perynsipHasi Gpu3nUecKas aKTUBHOCTE), OEPEKHOTO, OTBETCTBEHHOTO 1 KOMITIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3MUECKOMY U IICUXUYECKOMY 3/10POBbIO;

MOHMMAaHNE IEHHOCTU MPAaBUJ MHAUBHUIYAJILHOTO U KOJUIEKTUBHOTO 0€301acHOIr0
MOBEJICHUS B CUTYaIIUAX, YTPOXKAIOMIUX 30POBBIO M KU3HHU JIO/ICH;

OCO3HaHUE TIOCIEACTBHIA U HENMPUATUS BPEAHBIX MTPUBBIYEK (YIOTPEOICHUS AIKOTOJIS,
HapKOTUKOB, KypeHUs);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPYI0II00UE;

TOTOBHOCTH K aKTHBHOM JESITETbHOCTUA TEXHOJIOTHUECKOHN M COIIMAIEHOM HAMPaBICHHOCTH,
CIIOCOOHOCTh MHULIMMPOBATh, IJIAHUPOBATH U CAMOCTOSTEIHHO BBIMOIHATH TAKYIO
NeSITEIbHOCTD;

MHTEPEC K pa3InuHbIM chepam mpodeccHoHaTbHOU AeSITebHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHEIN BBIOOp OymyIiei npodeccuu U peaTn30BbIBATh COOCTBEHHBIC )KU3HCHHBIE TIAHBI,

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO HA MPOTSDKCHUH BCEH
KU3HU;

7) IKOJIOTHYECKOT0 BOCTIUTAHMS

AKOJIOTHUYECKU IEJIeCO00pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHHUKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBILICHHE YPOBHS AKOJIOTMYECKOM KyIbTYphl: MPUOOPETEHUE OTbITA INITAHUPOBAHUS
MOCTYIIKOB M OIEHKH WX BO3MOXHBIX MOCIEICTBUN IS OKPYKAIOIICH CPEJIbI;



OCO3HaHHUE TTI00aJIBFHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U yTel UX pelieHus;

CIIOCOOHOCTH MCTIOIh30BaTh MPUOOPETAEMBIE PU U3YUYEHUU OMOIOTHH 3HAHUS U YMEHUS
IIPH PEIICHUU TTPOOJIEM, CBSI3aHHBIX C pallMOHAILHBIM MIPUPOAOIOIE30BaHUEM (COOIIOICHNE
IIpaBUJI IOBECHUS B IPUPOJE, HAMPABICHHBIX HA COXPAHEHUE PABHOBECHS B DKOCUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochepsl);

AKTUBHOE HEMPUATHUE EUCTBUN, IPUHOCSIIMX BPEA OKPYKAOLIEN ITIPUPOAHOM Cpee,
YMEHHE MMPOTHO3UPOBATH HEOIATONPUSITHBIE SKOJIOTHYECKHE MTOCIEACTBHS MPEATPUHUMAEMBIX
JIEUCTBUI U MPEIOTBPAILATH UX;

HaJIM4Me Pa3BUTOTO IKOJIOTMUYECKOT0 MBIIIJIEHUS, YKOJIOTUYECKON KYJIbTYPBhI, OIIbITA
JeATETbHOCTH KOJIOTMYECKOM HAMPaBIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCS UMH B
M03HABATEJIbHON, KOMMYHHKATUBHON U COLMAIIBHOW MPAKTUKE, TOTOBHOCTH K YYaCTHIO B
MPaKTUYECKON JEATEIbHOCTH 3KOJIOIMYECKON HAIPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHUSA:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAYKU M OOIIECTBEHHOU MPaKTUKHU, OCHOBAHHOTO HA JUAJIOTE KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYIBTYPHOM MHUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM U YUTATEIBCKOM KYJIBTYPBI KaK CPEACTBA B3aUMOICUCTBUS
MEXIY JIOJIbMU U TIO3HAHUSI MUPA;

NOHMMaHMe creun(UKU OUOJIOTUH KaK HAyKH, OCO3HaHUS €€ posid B JOPMHUPOBAHUU
PaAlMOHATILHOTO HayYHOTO MBIIIIEHHUS, CO3/IaHUH IIEJIOCTHOTO MPEICTaBICHHs 00 OKpY>KaroLeM
MUpE KaK O €MHCTBE MPUPO/bI, YeIOBEKa U O0IIECTBa, B MO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH M pelIeHnuH MpodieM COXpaHEHUs TPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTHU OUOJIOTHH TSI COBPEMEHHOM [UBIIIN3AINN: 00€CTICYCHHUS
HOBOT'O YPOBHS Pa3BUTHUS MEIULIMHBI, CO3JJaHUE MEPCTIEKTUBHBIX OMOTEXHOIOTUH, CIIOCOOHBIX
pemath pecypcHble MpobeMbl pa3BUTHS YeIOBEUECTBA, IIOUCKA MTyTeH BHIX0a U3 TII00aTbHBIX
IKOJIOTMUYECKUX MPOOIIeM U 00ecTiedeHH s epexoa K YCTOWYMBOMY Pa3BUTHIO, PAllMOHAIEHOMY
UCIIOJIb30BaHUIO MIPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJIYYEHUH OMOJOTHYECKUX 3HAHUM B IEJIAX MOBBIIICHUS 0011eit
KYJbTYpHbI, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, KaK COCTaBHOM 4acTH ()yHKIIMOHATIbHON
IPaMOTHOCTH 00yJaroumxcs, opMUpyeMor Ipu U3y4eHUH OHOJIOTHY;

MMOHUMaHHUE CYIIHOCTH METO/IOB IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCTIOJIb30BaTh MMOTy4aeMble 3HAHUS ISl aHANIM3a U 00bICHEHUS SIBICHUM
OKpPY’KAIoIIero MUpa v MPOUCXOIALINX B HEM U3MEHEHUI, yMEeHHe JienaTh 000CHOBAHHbBIE
3aKJTFOYCHUS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCSI TAHHBIX C LEThI0 TIOTyYeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSITETTFHO UCIIOJIb30BATh OMOJIOTHYECKIE 3HAHUS JIJIsl pEIICHUS
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIUIX;

OCO3HAHUE IIEHHOCTH HAYYHOU eSITeIbHOCTU, TOTOBHOCTh OCYIIECTBISATH MPOESKTHYIO U
MCCJIEI0BATENbCKYIO ACSITENbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTB U CITOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHMIO, K
AKTHBHOMY IOJIYYE€HHIO HOBBIX 3HAaHUN MO0 OMOJIOTUU B COOTBETCTBHUHU C KU3HEHHBIMU
NOTPEOHOCTSMH.

METAINPEIMETHBIE PE3YJIbTATBI



MetanpeameTHble pe3ynbTaThl OCBOCHHS Y4eOHOTO npeameTa «broiorush BKI0YaloT:
3HAUYUMBIC JUTsl (POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOITUXCS MEXKIUCIUTIITMHAPHBIC
(MeXmpeIMeTHBIC) OOIICHAYYHBIE OHSATHS, OTPAKAIOIIUE IIEIOCTHOCTh HAYYHON KapTHHBI MUPA
U CielU(PHUKY METO/I0B TTO3HAHMUSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPIHs,
SBJIEHUE, MPOIIECC, CUCTEMa, HayYHBIN (DaKT, MPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IEHUE, U3MEPEHNUE, SKCIIEPUMEHT U JIPYTHe); YHUBEPCAIbHbIC
yueOHbIe AeicTBHsI (ITO3HABATEIbHBIC, KOMMYHUKATUBHEIE, PETYJISATUBHBIE), 00€CIICUNBAIOIIIEC
dbopmupoBanre PYyHKITMOHATHHOU IPAMOTHOCTH U COIIMAIIBHOW KOMITETCHIIMN O0y4JarOIINXCs,
CIOCOOHOCTH 00yYaIOUINXCS UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIIITNHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC YI€OHBIC JCHCTBYS B IIO3HABATEIHLHOU U
COLIMAJIbHOM IIPAKTHKE.

B pesynbpTaTe nzydeHus: OMOJIOTHHA Ha YPOBHE CPETHEr0 0011Iero 00pa3oBaHus y
obyyaromerocs OyayT chopMUpOBaHbI TO3HABATEIbPHBIC YHUBEPCAIbHBIC YUCOHBIC ACHCTBUA,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YUCOHbIC IEHCTBUS, PEeTyISTUBHBIC YHUBEPCATbHBIC
yueOHbIe JIeHCTBUS, COBMECTHAS I€ATEILHOCTb.

MetanpeameTHbIE pe3ynbTaThl OCBOCHHS MPOTPaMMbl CpEIHEro 00IIero 00pa3oBaHUs
JOJIKHBI OTPAXKATh:

OBi1ajeHNe YHHBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30BbI€e JJOTHYECKHE TEHCTBHS:

CaMOCTOSITENIbHO (POPMYIUPOBAThH U aKTyaINU3UPOBATh MPOOJIEMY, pacCMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh NIPU OCBOCHUHU 3HAHUH MPUEMBI IOTUYECKOTO MBINIICHHS (aHAIH3a,
CHHTE3a, CPaBHEHMS, KJIacCU(UKAIIIH, 0000IIEHUs ), PACKPBIBATH CMBICT OMOIOTHYECKUX
MOHITHUN (BBIIEIATH UX XapaKTEpHbIE MPU3HAKHU, YCTAHABINBATH CBA3H C JPYTUMHU MOHATHSIMH);

OTIpEeAeNATh LENH AeSTeIbHOCTH, 33a/1aBasi MapaMeTpbl U KPUTEPUU UX JOCTHXKEHUS,
COOTHOCHUTH PE3yIbTaThl ACITEILHOCTH C TIOCTABJICHHBIMU IIEJISIMH;

UCIIOJIb30BaTh OMOJIOTHYECKHUE MTOHATHS IS OOBsICHEHUS (DAKTOB U SIBIICHUH KUBOM
PUPOJIBI;

CTPOUTH JIOTUYECKUE PACCyKICHUS (MHIYKTUBHBIC, 1€TYKTUBHBIC, IO aHATIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M POTHBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYITUPOBATH
BBIBOJIbI U 3aKJTFOYCHUS;

MPUMEHSTh CXEMHO-MO/IEIbHBIE CPECTBA [Tl PEACTABICHUS CYIIECTBEHHBIX CBSI3eH U
OTHOUICHU B U3Y4aeMbIX OMOJIOTUYECKUX 00BEKTaX, a TAaK)Ke MPOTHUBOPEUU Pa3HOTO poJia,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

paspabarbIBaTh IUIAH pEHICHHs MPOOIEMBbI C YIETOM aHATM3a UMEIOIUXCSI MATEPHATTLHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIESITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyIbTATOB LIEISIM,
OIICHUBATh PUCKH TOCIIEACTBUN JESATEILHOCTH;

KOOPJMHHUPOBATH U BBITIONHATH Pa0OTY B YCIOBUSX PEATbHOTO, BUPTYATHHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH )KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCIET0BATEIbLCKHE IEHCTBHS:

BJIQ/ICTh HABBIKAMU Y4eOHO-HCCIIEI0BATEHCKON U TPOSKTHOM IeATEeTHhHOCTH, HABBIKAMU
paspelieHus npooyiemM, CHoCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB
pelIeHUs MPaKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;



UCTIOJIB30BaTh Pa3IMYHBIC BUBI JESITEILHOCTH IO MOJYYSHHIO HOBOTO 3HAHUSI, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHUIO B YUCOHBIX CUTYAIHSIX, B TOM YHCIIE TIPU
CO3JIaHUH YUEOHBIX M COIIMATIBHBIX IPOCKTOB;

(GbopMHpOBATH HAYYHBIH TUI MBIIUICHHUS, BIIAJCTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
TOHATUSIMH U METOJAMHU;

CTaBUTH U POPMYITHPOBATH COOCTBEHHBIC 33]]a4H B 00pa30BATEIIbHOMN IEATEIHLHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBIISITH IIPUYWHHO-CIICACTBEHHBIC CBSI3U M aKTyaJIHN3UPOBATh 33/1a9y, BbIIBUTATh
THITOTE3y €€ PelIeH s, HAaXOJUTh apTYMEHTBI JJIs JIOKA3aTelIbCTBA CBOMX yYTBEPKIACHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS;

AQHATM3UPOBATH MOJTYYCHHBIE B XOJE PEIICHUS 3a/Ia4H PE3YIbTAThl, KPUTUIECKH
OILICHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHTYAIlUsIM, OIEHHUBATH IPUOOPETEHHBIHN OIBIT;

OCYILECTBIIATH IIEJICHANIPABICHHBIH IMMOMCK IEPEeHOCca CPEICTB U CIIOCOOOB JICHCTBUS B
npo(hecCHOHATLHYIO CPey;

YMEThb TIEPEHOCUTh 3HAHUS B IIO3HABATEIHHYIO U MPAKTHIECKYIO 00JIacTh
KHU3HEICATEIILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTe;

BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTUHATBHBIE TIOJXObl U PEUICHHS], CTABUTH
poOJIeMBI U 33]1a9H, TOITYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ undgopmanmei:

OpPUEHTUPOBATHCS B PA3NIMYHBIX HCTOYHUKAX WH(POPMAIUH (TEKCTEe y4eOHOTOo Mocoous,
HAYYHO-TIOMYJISIPHOM IUTEpaType, OMOTOTHYECKHUX CIIOBAPSIX U CIPABOYHHUKAX, KOMIIBIOTEPHBIX
0a3ax gaHHBIX, B IHTEepHETE), aHATU3UPOBATh HH(POPMAITUIO Pa3IMIHBIX BUIOB U (hopMm
NPEJICTaBICHUS, KPUTUIECKH OLICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

(bopMyITHpPOBATh 3aMPOCH! ¥ MPUMEHSThH Pa3INIHBIE METOABI IIPU MTOUCKE H 0TOOPE
Ounonoruveckoi nHGOpMaIUU, HEOOXOAUMOM JIJIsl BBITIOJIHEHUS YUEOHBIX 3a/1a4;

proOpeTaTh OMBIT MCIIOJIF30BaHM HH()OPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTHUBHOTO UCIIOJIB30BAHUS PA3ITUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BEIOMPATh ONTUMAIIBHYIO ()OPMY MIPEICTABICHUS OHOIOTUYECKOM
uHpopManuu (cxembl, rpaduKu, TUarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYToe);

UCTIOJIF30BaTh HAYYHBIN SI3bIK B KQUECTBE CPEICTBA MPH paboTe ¢ OMOIOTHYECKON
UHpOpMaIKEi: MPUMEHATh XUMUYECKUE, (PU3HUECKUEe U MAaTEeMaTHUECKUE 3HAKH W CHMBOJTHI,
dbopMyIiel, a0OpeBUaTypy, HOMEHKIATYPY, HCIIOIH30BaTh U MPEOOPa30BBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HATIISAHOCTH;

BJIAJICTh HAaBBIKAMH PACIIO3HABAHMS U 3AIIUTHI HHPOPMAaIUU, WHHOPMAITMOHHON
0€30MacHOCTH JIUYHOCTH.

OBjajeHne YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMH J€HCTBUSIMU:

1) o6menmne:

OCYIIECTBIISATh KOMMYHHKAIIMU BO BCeX c(hepax KU3HU, aKTUBHO YJ4aCTBOBATh B THAJIOTE
WIN JUCKYCCHU TI0 CYNIECTBY 00CYKIaeMOil TeMbI (YMEHHE 33]]aBaTh BOPOCHI, BEICKAa3bIBATh
CYXKICHHS OTHOCUTEIIHLHO BBITIOJTHEHHS MPEAJIaraeMoi 3a7auu, yYUThIBaTh HHTEPECHI U
COTJIACOBAHHOCTh MO3ULIUN APYTUX YIACTHUKOB TUAIIOTA WK TUCKYCCHH);

pacro3HaBaTh HeBepOAIbHBIC CPEACTBA OOIICHUS, TOHMMATh 3HAYEHUE COIMaTbHBIX
3HAKOB, NMPEIMOCHUTOK BOSHUKHOBEHHS KOH(JIMKTHBIX CUTYaIlUi, YMETh CMT4aTh KOH(PJIUKTHI U
BECTH MIEPETOBOPHI;



BJIQJIETh PA3IMYHBIMU CIIOCOOAMH OOILIEHUS ¥ B3aUMOIEHCTBHUS, TOHUMAaTh HaMepeHus
JPYTUX JIOEH, IPOSABIATH YBOKUTEIBHOE OTHOILICHHE K COOECETHUKY U B KOPPEKTHOH (hopme
(bopMyIHpOBaTH CBOU BO3PAKECHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOIO TOUYKY 3PEHUS C UCTIOJIB30BAHUEM SI3bIKOBBIX
CPEICTB.

2) cOBMECTHAsI 1eSITeJIbHOCTh:

MOHUMAThH U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHON U UHIUBUAYATBHON paOOTHI pH
perieHur OMOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh TPUMEHEHHUS TPYIITOBBIX
¢dbopM B3aUMOJICHCTBUS MPH PEIICHUH YICOHOW 3a/1a4u;

BBIOMPATh TEMAaTHKY U METOJIbI COBMECTHBIX JIEHCTBUI C yU€TOM OOIIUX UHTEPECOB U
BO3MO>KHOCTEH Ka)KJI0T0 4J€Ha KOJUIEKTHUBA;

MPUHUMATH 1[E€I1 COBMECTHOMN AESITEIbHOCTH, OPIraHU30BBIBATh M KOOPIUHUPOBATH
JIEUCTBUSA MO €€ TOCTUKEHUIO: COCTABJIATH IUIAH IEUCTBUM, pacIpeIeNATh POJIU C YUETOM
MHEHHUH yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOI paboThI;

OLIEHUBATh KAY€CTBO CBOETO BKJIAJIa U KaXJIOT0 YYaCTHUKA KOMaH/Ibl B OOIIMIA pPe3ysIbTaT
1o pa3zpaboTaHHBIM KPUTEPHUSIM;

npeJiaraTb HOBbIE MPOEKTHI, OLICHUBATH UJIEH C MTO3UILIMU HOBU3HBI, OPUTHHAIBHOCTH,
IIPaKTUYECKON 3HAaYUMOCTH;

OCYIIIECTBIIATh IO3UTUBHOE CTPATErMUECKOE MOBEICHUE B PA3JIMYHBIX CUTYALMSIX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

OBiageHne YHHBePCAJIbHBIMH PeryJ/siTUBHBIMU /1eiiCTBUAMM:

1) camoopranu3anus:

UCIIOJIb30BaTh OMOIOTHYECKUE 3HAHUS ISl BBIABICHUS MTPOOJIEM U X PELICHUS B
YKU3HEHHBIX U Y4eOHBIX CUTYalUAX;

BbIOHMpATh HA OCHOBE OMOJOTHYECKUX 3HAHUH 1IeJIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX
JENCTBUAX U NMOCTYNKAX 10 OTHOILIEHUIO K XKUBOU NMPUPOJE, CBOEMY 3/I0POBBIO U 3J0POBBIO
OKpYXKarOIINX;

CaMOCTOSITENIbHO OCYILIECTBIISATH IO3HABATEIbHYIO NI TEIbHOCTD, BBISBISATH POOIEMBI,
CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIC 3a1a41 B 00Pa30BATEIHHOM IEATEILHOCTH U
JKU3HEHHBIX CUTYALUX;

CaMOCTOSITENIFHO COCTABIISATD IUIaH PEHICHUS MPOOIEMBI ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTCHHIA;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuMpsATh paMK1 y4eOHOTo IpeMeTa Ha OCHOBE JIMYHBIX MPEATNOYTEHHIA;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PEILICHHE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO MIUPOKOH PYAUIIMU B Pa3HBIX 00JIaCTIX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBINA U KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, BHOCUTh KOPPEKTUBHI B 1€ATEIbHOCTh, OLIEHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEIISIM;

BJIaJICTh HAaBBIKAMU MTO3HABATEIBLHOM peIeKCHU KaK OCO3HAHUS COBEPIIAaeMbIX ACHCTBUI
U MBICITUTENBHBIX MTPOIIECCOB, UX PE3YAbTATOB U OCHOBAHMIA, UCIIOJIb30BaTh MPUEMBI peIIeKCUU
JUTSL OLICHKU CUTYaIluH, BBIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHICHUS 110 UX CHIKEHUIO;

MPUHUMATh MOTUBBI U apryMEHTHI IPYTUX MPU aHATU3€E PE3YyIbTAaTOB JACSITEIbHOCTH;



3) npuHATHE CeOs1 U IPYruX:

MPUHUMATH Ce0sl, MOHNUMAsi CBOM HEJOCTATKU M JIOCTOMHCTBA;

MPUHUMATH MOTHBBI U pTYMEHTBI JPYTUX TIPU aHAHU3E PE3YNIbTATOB ICATEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH IPYTOro YeJIOBEKa.

MNPEJIMETHBIE PE3YJIBTATHBI

[IpenMeTHbIE pe3yNbTaThl OCBOCHUS COIEPKaHUs yaeOHOoro npeamera «buonorus» Ha
yriyOoJIEHHOM YpOBHE OPHUEHTHUPOBAHBI HAa oOecrieueHrne MPoPUIHLHOTO 00yUIeHHs 00yJatOIMUXCs
6uonorun. OHU BKIIIOYAIOT: crielupuiecKkue sl OMoJIOTUN HayyHble 3HAHUS, YMEHUS U
CIIOCOOBI ICWCTBUI 1O OCBOCHHIO, HHTEPIPETAIIUH U IPEOOPA30BAHUIO 3HAHHH, BUIBI
JESTENILHOCTH 110 TIOTYYSHUIO HOBBIX 3HAHUH U UX IPUMEHEHHIO B PA3TUYHBIX YUCOHBIX, a
TaK)Ke B peajbHBIX )KU3HEHHBIX CUTyalusX. [IpeqmeTHble pe3ynbTaThl MPeCTaBIEHbI 110 TO1aM
U3YYCHHUS.

[IpenmeTHbIe pe3yabTaThl OCBOCHHS yueOHOTOo npenmeta «buosnorus» B 10 knacce
JOJIKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCTH 3HAHUI O MECTE U POJIN OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(GbOopMUPOBAHNUN €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, B TO3HAHUH 3aKOHOB MPUPOABI 1
pelIeHnH MPOoOJIeM PAIMOHATBHOTO IPUPOIOTIOIB30BAHUS, O BKIIAJE POCCUUCKHX U 3apyOeIKHBIX
YU€HBIX B Pa3BUTHE OUOJIOTHH;

BJIa/ICHHE CUCTEMOM OMOJIOrMYeCKUX 3HaHUHN, KOTOpas BKJIIOYAET: OCHOBOMOJIAraolme
OHMOJIOTHYECKHe TEPMHUHBI U MOHATHUS (3KU3Hb, KJIETKA, OPTaHU3M, METa00I13M, TOMEOCTa3,
CaMOpEryJIsIIKs, CAMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, U3MEHUNBOCTh, POCT M pa3BUTHE),
Oouonorudeckue treopuu (knerounas teopus T. [lIBanna, M. Illnelinena, P. Bupxosa,
XpOMOCOMHasi Teopust HacneacTBeHHOCTH T. Moprana), yaenust (H. Y. BaBunoBa — o nmenTpax
MHOT000pa3usi ¥ MPOUCXOKICHUS KYJIbTYPHBIX PACTEHUM ), 3aKOHBI (€IMHOOOPA3us TOTOMKOB
MEPBOIO MOKOJIEHUS, PAaCIICTNICHUS, YUCTOTHI FaMeT, HE3aBUCUMOro HacienoBanus I'. Mennens,
TOMOJIOTUYECKHX PSAJOB B HaciencTBeHHOU u3MenunBocty H. . BaBunosa), npuHLIMIIBI
(KOMILJIEMEHTapHOCTH);

BJIa/ICHHE OCHOBHBIMHM METO/IaMU HAyYHOTO [MO3HAHUS, UCIIOIb3YEMbIX B OMOIOTUYECKUX
MCCJICIOBAHMSX JKUBBIX O0BEKTOB (OMUCaHWE, U3MEpPEHUE, HAOMIOCHUE, SKCIIEPUMEHT);

YMEHHE BBIACISATH CYIIECTBEHHBIC TPU3HAKU: BUPYCOB, KIIETOK MIPOKAPUOT U IYKAPHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHCJIe OaKTepHii, rpuOOB, paCTCHHUIA,
KUBOTHBIX U YEJIOBEKa, CTPOCHUSI OPTaHOB U CUCTEM OPTraHOB PACTEHHI, )KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB KU3HEEATEIBHOCTH, MPOTEKAIOIINX B OPraHU3Max PacTeHUH, )KUBOTHBIX U
YeJIoBeKa, OMOJIOTNYECKUX MPOLIECCOB: 0OMEHA BEIIECTB (MeTab0JIn3M), IPEBPAIEHUS SHEPTUH,
Opo>keHHsI, aBTOTPO(GHOTO U reTepoTPO(HOrO THUIIOB MUTAHUS, HOTOCHHTE3a M XEMOCUHTE3a,
MUTO3a, Mel03a, TaMeToreHe3a, SMOpHoreHe3a, MoCTIMOPHOHATILHOTO PAa3BUTHS, PA3MHOXKEHUS,
WHAUBHUAYAJILHOTO pa3BUTHS OpraHn3Ma (OHTOT€HEe3a), B3aMMO/ICHCTBUS [€HOB, TeTepO3uca,
UCKYCCTBEHHOT'O 0TOODA;

YMEHHE YCTaHABIIMBATh B3aMMOCBS3U MEK/y OpPraHOUIAMH KICTKH U UX (PYHKIIUSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHeH U X PyHKIHUAMHU, MEX]Ly OpraHaMu U CUCTEMaMH OPTaHOB y
pacTeHHii, ’KUBOTHBIX U YeJIOBEKa U UX QYHKIUAMH, MEXKAY CUCTEMaMH OPTraHOB U UX
GYHKIUSAMEU, MEXKIY dTarlaMu 0OMEHa BEIIECTB, dTallaMH KJIETOYHOTO IHKIJIA U YKU3HEHHBIX
[IUKJIOB OPTaHU3MOB, 3TallaMy YMOPUOHATILHOTO Pa3BUTHUS, TCHOTUIIOM U ()EHOTHUIIOM,
dbenoTunom u GpakTopamMu CpeJibl OOUTaHNS,



YMEHHE BBISBIATH OTIMYUTEIbHBIC PU3HAKH JKUBBIX CUCTEM, B TOM UHCJIE PACTCHUI,
JKUBOTHBIX U YEIIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTMYECKYIO0 TEPMUHOJIOTHIO U
CUMBOJIMKY JJIsl JOKA3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIII;

YMEHHE pellaTh OMOJOTHYECKHE 3a/1a4H, BBISIBISATh MPUYMHHO-CIIEICTBEHHBIE CBSA3U
MEXy HCCIIETYEMbIMH OMOIOTUYECKUMU TPOIIECCAMHU U SIBICHUSMHU, JIEIaTh BEIBOJIBI U
MPOTHO3BI HA OCHOBAHHH TOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBITIOJHATH J1a00paTOPHBIE U IPAKTHYECKHE PabOThI, COOJII0IaTh TpaBUia Mpu
pabote ¢ yueOHBIM U JTabOpaTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIJBUTATH THIIOTE3bI, IPOBEPSATH UX IKCIIEPHUMEHTATBLHBIMU CPEJICTBAMH,
dbopMynupys 1eNbh UCCIeI0BaHNUS, aHATM3UPOBATH MTOJYICHHBIE PE3YNIBTATHI U JIENIaTh BHIBOIBI,

yYMEHHUE y4acTBOBaTh B yUeOHO-HCCIICIOBATEIHCKON paboTe o OMOIOTHH, DKOJIOTHH 1
MeAMIIMHE, TPOBOAUMOM Ha 0a3e MIKOJIbHBIX HAyYHBIX OOIIECTB, U MYOIUYHO MPEACTABIATh
MOJTyYEHHBIC PE3YNbTAThl HA YYEHUYECKUX KOH(EPECHIIHSIX;

YMEHHE OIICHUBATh 3TUYCCKUE ACTIEKThl COBPEMEHHBIX MCCIIEOBaHUN B 00JIacTH
OMOJIOTUN U METUIHBI (KJIOHUPOBAaHUE, HICKYCCTBEHHOE OIUIOJJOTBOPEHHE, HAPaBIECHHOE
M3MEHEHHE TeHOMa U CO3/JaHKe TPAHCTEHHBIX OPTaHNU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BBIOOp Oymyiieit mpodecCHoHanbHON AeITeTbHOCTH B
obnacTu OMONIOTHH, METUITUHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETTLCKOTO X031 CTBa, MHUIIEBON
IIPOMBIIIIIEHHOCTH, YTIyOJsSTh MO3HABATENbHBIN HHTEPEC, HAPABICHHBIA HA OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIICH Mpodeccuu u Mpoa0HKeHHE OMOIOTHYECKOT0 00pa3oBaHus B
OpTraHU3aIMAX CPEeIHEro MPO(HeCCHOHATLHOTO U BBICIIET0 00pa3oBaHUsI.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS yueOHOTO npeamera «buonorus» B 11 knacce
JOJIKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTH 3HAHUI O MECTE U POJIN OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(dbopMUPOBaHUN COBPEMEHHOU €CTECTBEHHO-HAYYHOW KApTUHBI MUPA, B MO3HAHUU 3aKOHOB
MPHUPOJIBI M PEIICHUU YKOJIIOTUYECKUX MPOOJIEM YEIOBEUYECTBA, 4 TAKXKE B PEIICHUN BOIIPOCOB
PaLMOHATILHOTO MPUPOAOIOIB30BaHUA, U B (POPMUPOBAHUYU [IEHHOCTHOTO OTHOLIEHUS K
IpUPO/IE, OOIIECTBY, YETOBEKY, O BKJIaJI€ POCCHICKHUX U 3apyOEKHBIX YIEHBIX-OMOJIOTOB B
pa3BHUTHE OMOJIOTHUH;

YMEHHE BIAJCTh CUCTEMOW OMOIOTHYECKUX 3HAHUI, KOTOpask BKIIOYAET OMPECIICHUS U
MOHMMAaHUE CYITHOCTH OCHOBOMOJATalOIUX ONOJIOTHYECKUX TEPMUHOB U MOHITUH (BUJ,
aKocucTeMa, buocdepa), buonorndeckue Teopuu (BorormorHas Teopus Y. Jlapsuna,
CHUHTETHUECKas Teopus 3Bosronun), yueHus (A. H. CeBeprioBa — 0 yTsIX U HalpaBJIEHUSAX
somtonnu, B.W. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTudeckoro papHoBecus k. Xapau
u B. Baitn6epra, 3aposasimeBoro cxozactsa K. M. bapa), npaBuna (muaumyma FO. JIubuxa,
9KOJIOTUYECKOW MUPaMUIBI SHEPTHH ), TUIOTE3bI (runoTe3a «mupa PHK» V. I'unbepra);

YMEHHE BIIaJeTh OCHOBHBIMU METOJJaMH HAYYHOTO TTO3HAHUS, HCIIOJIb3yEMBIMH B
OMOJIOTUYECKHX UCCIICIOBAHMSIX KHUBBIX OOBEKTOB U HKOCHCTEM (OMHCaHUE, U3MEPEHUE,
HaOJII0/IeHUE, SKCIIEPUMEHT ), CIOCOOAMU BBISIBJICHHSI U OIICHKU aHTPOIIOI'€HHbBIX U3MEHEHUH B
PUPOJIE;

YMEHHE BBIACIATH CYIIECTBEHHBIC TPU3HAKU: BUIOB, OMOTEOLIEHO30B, SKOCUCTEM U
ounochepsl, CTAOMIN3UPYIOMIETO, IBIKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOOPA,
AJIONATPUUECKOr0 U CUMIIATPUYECKOTO BUI000PAa30BaHMUS, BIUSHUS JABIKYILIUX CHJI 3BOJIOLUU
Ha reHO(OH/T OMYJIALNUN, TPUCTIOCOOTIEHHOCTH OPraHU3MOB K Cpejie OOUTaHUs, YepeIOBaHU
HATPaBICHUH 3BOJIOIUHU, KPYTOBOPOTA BEIIECTB U TIOTOKA YHEPTHH B SKOCUCTEMAX



YMEHHE YCTaHABIIMBATh B3aMOCBSA3H MEK/y MPOLIECCaMH 3BOJIIOIUH, IBHKYITUMU
CUJIaMU aHTPOMOTeHEe3a, KOMIIOHEHTAMH Pa3IIMYHBIX SKOCUCTEM U MIPUCIIOCOOTCHUSIMHA K HUM
OpPTaHU3MOB;

YMEHHE BBISBISATH OTJINYUTEIbHBIC IPU3HAKY JKUBBIX CUCTEM, IPUCIIOCOOIEHHOCTD BUJIOB
K cpenie oOuTaHus, abMOTUYECKUX U OMOTUYECKUX KOMIIOHEHTOB 9KOCHCTEM, B3aUMOCBSI3ei
OpPTraHU3MOB B COOOIECTBAX, AaHTPOIIOT€HHBIX U3MEHEHHH B YKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apTyYMEHTHI, OMOJIOTMYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY JJIsl JOKa3aTeJIbCTBA POJCTBA OPTaHU3MOB PAa3HBIX CUCTEMAaTUYECKUX TPy,
B3aMMOCBS3M OPTaHU3MOB U Cpelbl 0OUTaHUs, €IMHCTBA YEJIOBEUECKUX Pac, HEOOXOIUMOCTH
COXpaHEHHsSI MHOTOO0Pa3us BUAOB U DKOCHCTEM KaK YCIOBUS COCYIIECTBOBAHUS IPUPOIBI
YeJI0BEYECTBA;

YMEHHE pellaTh OMOJOTHYECKHE 3a/1a4H, BBISIBISATh MPUYMHHO-CIIEICTBEHHBIE CBSA3U
MEXy UCCIIeAYyEeMbIMU OMOIOTUYECKUMU MPOIIECCAMHU U SIBICHUSIMHU, JI€1aTh BHIBOJIBI U
MIPOTHO3bI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBITIOJIHATH Ja00paTOpHbIE U MPAaKTHYECKUE pabOThI, COOII0AATH PaBUIIa IPU
pabote ¢ yueOHBIM U JTabOpaTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIABUTATh THIIOTE3bI, IPOBEPATH UX IKCIIEPUMEHTAIbLHBIMU CPEJICTBAMH,
dbopMynupys 1eNb UCCIeI0BaHMUs, aHATM3UPOBAThH MTOJIYICHHBIE PE3YNIBTATHI U JIENIaTh BHIBOIBI,

YMEHHE Yy9aCcTBOBATh B yUeOHO-MCCIIEA0BATEILCKOM paboTe 10 OMOIOTHH, SKOJIOTHH U
MeAMIIMHE, TPOBOAUMOM Ha 0a3e MIKOJIbHBIX HAyYHBIX OOIIECTB, U MYOJIUYHO MPEACTABIATh
MOJIy4YEHHBIE PE3YJIbTAaThl HA YYEHUUYECKUX KOH(EPEHIIMSIX;

YMEHHE OIICHUBATh TUTIOTE3bl U TEOPHH O MPOUCXOXKICHUH KU3HH, YETIOBEKA 1
YeIIOBEYECKUX pac, O MPUIMHAX, MIOCIEICTBUAX U CIIOCO0aX MPEIOTBPALICHUS TTI00ATBHBIX
W3MEHEHUH B 6uocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBHIOOP Oyaymiel mpodecCuoHaIbHONU NeATEILHOCTH B
obnacTu OMOJIOTHH, SKOJIOTUH, IIPUPOOTIOIB30BAHUS, MEAUIIMHBI, ONOTEXHOJIOTHH,
MICUXOJIOTHH, BETEPHHAPUH, CETTLCKOTO X031CTBA, MUIIEBON MPOMBIIUICHHOCTH, YTITYOIIATh
MMO3HABATEJIbHBIA HHTEPEC, HAMPABIICHHBI Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIEH
npodeccuu ¥ MPOJOJHKEHNE OMOIOTHUECKOT0 00pa30BaHUs B OPTaHU3AIUAX CPEITHETO
po¢eCCHOHATIBLHOTO U BBICIIETO 00pa30BaHusl.



TEMATHYECKOE IIVTIAHUPOBAHMUE (¢ yueroM pado4eii mporpaMMbl BOCIIUTAHUA)

10 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iejioB U TeM Korrpomsusre  Mpaxrmseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoTshI pecypenr
Buonorus kak Hayka. 1
1 buonorus kak KOMIUIEKCHAs HayKa U KaK Bu6muotexa [IOK
4acTh COBPEMEHHOTO O0IIEeCTBA. https://m.edsoo0.ru/7f416720
7KuBblie cucTeMBbI U UX H3YUY€EHHeE. 2
2 JKuBbIE cCTEMBI M HX CBOMCTBA. 1 bubmmorexa LOK
https://m.edsoo.ru/7f418886
3 YpoBHEBas OpraHu3anus )KUBbIX CUCTEM. 1 bubmmorexa LIOK
https://m.edsoo.ru/7f418886
Buonorus kierku. 2 0.5
4 Hctopust OTKPBITHS U U3YyUEHHS KIIETKU. 1 bubnuoteka [JOK
Knerounas Teopus. https://m.edsoo.ru/7f4148d0
Meroas! MOJIEKYJIIPHON U KJIETOYHON
6uonoruu. [Ipaktuueckas padora «M3ydyenue
5 METOJIOB KJIETOYHONH OMOIOrNHU 1 05 Bbubmunoreka LIOK
(xpomarorpadusi, aekTpodopes, ' https://m.edsoo.ru/7f4148d0
muddepeHnmanbHoe eHTpUGyrupoBaHue,
[TLIP)».
XuMHYECKas OPraHUu3auMs KICTKH. 10 1
6 XUMUYECKUI COCTaB KIETKHU. 1 bubmmorexa LIOK
https://m.edsoo.ru/7f4148d0
7 MuHepaibHbIC BEIIECTBA KIETKH, UX 1 bu6mmoreka [IOK
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https://m.edsoo.ru/7f4148d0

Ouosiornyeckas pob.

https://m.edsoo.ru/7f4148d0

OpraHnyeckue BEIIecTBa KIETKH — OeJKH.
Jlaboparopnast pabota «OOHapyKeHHE

but6mmoreka [IOK
https://m.edsoo.ru/7f4148d0

8 0,5
0€EJIKOB C TIOMOIIBI0 KaYeCTBEHHBIX
peaKkuuii.

9 CaoiicTBa, KiIaccupuKanus 1 GpyHKIHI brbmotexa LIOK
6EITKOB. https://m.edsoo.ru/7f4148d0

10 OpraHuYecKye BeNecTBa KIETKH — but6mmorexa IIOK
VTJIEBOIBL. https://m.edsoo.ru/7f4148d0

Bbubmunoreka LIOK

11 Oprannueckue BEIecTBa KJIETKU — JIMIHIBI. https://m.edsoo.ru/7f4148d0
Hyxneunossie kucnotsl. JJHK u PHK. Bu6muotexa [JOK

12 JlabopatopHnas pabota «lccnenoBanue 05 https://m.edsoo.ru/7f4148d0
HYKJICHHOBBIX KHCIIOT, BBIACICHHBIX U3 '
KJICTOK Pa3JIMYHBIX OPTaHHU3MOBY.

13 Crpoenue u pynxuun ATD. [Ipyrue Brbmorexa [IOK
nykmeosuarpudocdars: (HTD), https://m.edsoo.ru/7f4148d0

14 Cexpenuposanne JJHK. MeTosibl TeHOMHKH, brbnmorexa LHOK
TPAHCKPHTITOMHKH, TIPOTEOMUKIL. https://m.edsoo.ru/7f4148d0

bubmunoreka LIOK
15 Metozb! CTPYKTYpHO#H OHONIOTHH. https://m.edso0.ru/7f4148d0
CtpoeHue n PyHKIMHU KJIETKH. 2

16

Tune! knetok. IIpokapuornyeckas KierTka.

bu6mmoreka [IOK
https://m.edsoo.ru/7f416720
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CrpoeHue 3yKapuOTUYECKON KIIETKH. bubmmoreka [JOK
17 [TpakTryeckas pabora «M3ydeHue cBOMCTB 0,5 https://m.edsoo.ru/7f416720
KJICTOYHOU MEMOpaHBI.
bubmunoreka LIOK
18 [ToBepXHOCTHBIN anmapaT KJIETKU. https://m.edsoo.ru/7f416720
OnHoMeMOpaHHbBIE OPTaHOUIBI KIICTKH. but6mmoreka [IOK
19 [TpakTrueckas pabora «M3yueHnue IBUKEHUS 0,5 https://m.edsoo.ru/7f416720
IIUTOIUIa3MbI B PACTUTEIILHBIX KJIETKAX).
IToiyaBTOHOMHBIE OPraHOUIBI KIIETKHU: Bu6muotexa [JOK
20 MUTOXOHAPHUH, TuIacTH Ikl JlabopaTtopHas 05 https://m.edsoo.ru/7f416720
pabora «/ccienoBanue mia3Moau3a u '
JETIIa3MOJIM3a B PACTUTEIBHBIX KIETKAX).
bubmunoreka LIOK
21 HemeMmOpaHHbIe OpraHOU/IBI KIICTKH. https://m.edso0.ru/7f416720
bu6mmoreka [IOK
22 Crpoenne 1 QpyHKIHH s7pa. https://m.eds00.ru/7f416720
CpaBHHTENBHAS XapaKTEPUCTUKA KIETOK bu6nuoreka [IOK
23 sykapuoT. JlabopaTopHas pabora «3yuenue 0,5 https://m.edsoo.ru/7f416720
CTPOCHHUS KJIIETOK PA3IMYHBIX OPTaHU3MOB.
OOMeH BelleCTB M MpeBpallleHUe YJHEPTUU B 1

KJIETKE.

AcCCUMUIISIINS ¥ TUCCUMIISAIIAS — J[BE
CTOpOHBI MeTabonu3Ma. Turmbsl ooOMeHa

24 BemecTB. JlabopaTopHas padora «3yuenune
KaTAIUTUYECKOW aKTUBHOCTH (P€PMEHTOB (HA
MpPUMEPE aMIJIa3bl WITH KaTaJasbl)y.

bubmunoreka LIOK
https://m.edsoo.ru/7f4148d0
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DepMEHTAaTUBHBIN XapaKTep PeaKLun
KJIETOYHOTO MeTabonm3ma. JlabopaTopHas

bubmunoreka LIOK
https://m.edsoo.ru/7f4148d0

25 pabora «3y4uenue hepMEeHTaTUBHOTO 0,5
paciierieHust ePOKCHIa BOI0PO/Ia B
PaACTUTENLHBIX M KHUBOTHBIX KIIETKAX).
Bbubmunorexa LIOK
26 benku-akTHBaTOpPHI ¥ OEIKU-MHIUOUTOPHL. https://m.edso00.ru/7f4148d0
but6mmoreka [IOK
27 ABTOTpO(HBIN THIT 0OMEHA BEIIECTB. https://m.edso00.ru/7f4148d0
bubmunorexa LIOK
28 PorocunTes. https://m.eds00.ru/7f4148d0
XemocunTes. Jlabopatopnas padora Bu6muotexa [JOK
29 «CpaBHeHHe TIporieccoB (pOTOCHHTE3A U 0,5 https://m.edsoo.ru/7f4148d0
XEMOCHHTE3a».
AnHa’poOHbIe OpraHu3Mbl. Buibl OposkeHust. Bu6muotexa [IOK
30 JlaGopatopnas pabora «CpaBHeHHE https://m.edsoo.ru/7f4148d0
MIPOLIECCOB OPOKEHUS U TBIXAHUS.
31 AdpoOHBIE OPraHU3MBbl. DTaIbI bubnnorexa LIOK
SHEpTeTHUECKOT0 0GMEH. https://m.edsoo.ru/7f4148d0
DHeprus MeMOPaHHOTO TPaIueHTa MPOTOHOB. bubmmoreka [JOK
32 Cunte3 AT®: pabora nporonHoit ATO- https://m.edsoo.ru/7f4148d0
CHHTa3bI.
Hacnencreennass uHgopManus U peajnusanus eé B 05
KJIETKe. '
bu6 OK
33 Peakiiun MaTpuyHOTO CHHTE3A. nomorexa Ll

https://m.edsoo.ru/7f4148d0
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bubmunoreka LIOK

34 Tpanckpunuus — matpuunsiii cuaTe3 PHK. https://m.edso00.ru/7f4148d0
but6mmoreka [IOK
35 Tpancnsnus u e€ STarsl. https://m.eds00.ru/7f4148d0
35 KoanpoBanue aMHHOKHCIOT. Ponb pubocom Bubmiorexa LIOK
B GHOCHHTE3E GelKa. https://m.edsoo.ru/7f4148d0
37 Opranuzanus reHoMa y TPOKapuoT U bubmnorexa [JOK
YKAPHOT, https://m.edsoo.ru/7f4148d0
38 MonekyaspHble MEXaHH3MBI SKCIIPECCHH bubmmorexa LLOK
ICHOB Y 3YKAPHOT. https://m.edsoo.ru/7f4148d0
Bupycsl — BHeKJIeTOUHBIE (POPMBI KU3HU U Bu6muotexa [JOK
39 obnuratHblie apa3uthl. [IpakTuueckas 0,5 https://m.edsoo.ru/7f4148d0
pabota «CozaHue MOJEIN BUPYCay.
10 BupycHslie 3a60/1¢BaHUS YENOBEKa, bubmuorexa LIOK
KHBOTHBIX, PACTCHHI. https://m.edsoo.ru/7f4148d0
bubmunoreka LIOK
41 HanorexHosnoruu B 6MOJI0TUH U METULIUHE. https://m.edsoo.ru/7f4148d0
KU3HeHHBIA UKJI KJIETKH. 1
42 Krsie O Bbubmunoreka LIOK
W3HEHHBIN IUKJI KJICTKH.
H https://m.edsoo.ru/7f4148d0
but6mmoreka [IOK
43 Marpuunpiit cunres JJHK. https://m.eds00.ru/7f4148d0
44 Xpomocomsl. JlabopaTopHas pabora 0,5 Bu6muotexa [JOK
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«M3ydyeHre XxpoMOCOM Ha TOTOBBIX

https://m.edsoo.ru/7f4148d0

MUKpOTIperaparax.
bubmunoreka LIOK
45 Jlenenue KIeTKH — MHTO3. 1 https://m.eds00.ru/7f4148d0
Tune! ketok. KaproknHes u HTUTOKUHES. Bu6muotexa [JOK
46 Jlabopatopuas pabora «Habaronenne Murosa 1 05 https://m.edsoo.ru/7f4148d0
B KJIETKaX KOHYMKA KOPEIIKa Jyka (Ha '
TOTOBBIX MUKpPOIIpErapaTax ).
bubmunoreka LIOK
47 Perynsuus :KM3HEHHOTO LIMKJIA KIIETOK. 1 https://m.edsoo.ru/7f4148d0
Crtpoenne U GyHKIMU OPraHU3MOB. 17 1.5
48 Opranusm Kak eInHOe Le0e. 1 bubmmorexa LIOK
https://m.edsoo.ru/7f4148d0
Txanu pacrenuii. JlabopaTopHas padota bubmmorexa LLOK
49 ) (Hqu::me I paCEeHHI;I». P 1 0,5 https://m.edso0.ru/7f4148d0
Txanu )KMBOTHBIX U YEIIOBEKA. bubmunoreka LIOK
50 Jlaboparopnas padota «/3ydeHue TkaHei 1 0,5 https://m.edsoo.ru/7f4148d0
JKUBOTHBIX).
Opransl. Cuctemsl opranoB. JlaboparopHas bubnuoteka [JOK
51 pabora «3y4eHne opraHoB IIBETKOBOTO 1 0,5 https://m.edsoo.ru/7f4148d0
pacTeHus».
but6mmoreka [IOK
52 Oriopa Tena OpraHu3MoB. 1 https://m.eds00.ru/7f4148d0
bubmunoreka LIOK
53 JIBrKeHHE OPraHU3MOB. 1 https://m.eds00.ru/7f4148d0
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bubmunoreka LIOK

54 [Iutanue opraau3mos. https://m.edso0.ru/7f4148d0
55 IInTanye MO3BOHOYHBIX YKUBOTHBIX. BrbmuoTeka HOK

[InmeBapuTenpHas cucTeMa 4elnoBeKa. https://m.edsoo.ru/74148d0
Bbubmunoreka LIOK

56 JIpIxaHue OpraHu3MOB. https://m.edso00.ru/7f4148d0
57 I[BIX&HI/IC IIO3BOHOYHBIX )KUBOTHBIX U BI/I6JII/IOT€K3. HOK

- https://m.edsoo.ru/7f4148d0
bu6mmoreka [IOK

58 TpancnopT BelEeCTB y OpraHu3MoB. https://m.edsoo.ru/7f4148d0
59 KpOBeHOCHaﬂ CHUCTEMA ITO3BOHOYHBIX BI/I6JII/IOT€K3. HOK

O — https://m.edsoo.ru/7f4148d0
bubmunoreka LIOK

60 Briienenue y opraHu3mos. https://m.edso0.ru/7f4148d0
but6mmoreka [IOK

61 3amura y OpraHu3MoB. https://m.edsoo.ru/7f4148d0
bubmunoreka LIOK

62 HMMmMyHHas cucTema 4eioBeKa. https://m.edsoo.ru/7f4148d0
bubmunoreka LIOK

63 Pa3paxuMOCTh U PEryJisiius y OpraHu3MOB. https://m.edso0.ru/7f4148d0
64 ['ymopanbHas perynsnus u SHIOKpUHHAS bubnuoreka [JOK

CHUCTEMA )KUBOTHBIX U YCJIOBCKA.
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https://m.edsoo.ru/7f4148d0

Pa3zmHo:xeHue u pa3 € OpraHu3Mo 15 bubnuorexa LIOK
MHOMCHIE & PASBHTHE OpTATHIMOB. ' https://m.edsoo.ru/7f4148d0
bubmunoreka LIOK
65 DOpMBI pPa3MHOXKEHHs OPraHA3MOB. https://m.edso0.ru/7f4148d0
but6mmoreka [IOK
66 Ionosoe pasmuoxkeHue. https://m.eds00.ru/7f4148d0
but6mmoreka [IOK
67 Metios. https://m.eds00.ru/7f4148d0
I"ametorenes. O6pa3oBaHue U pa3BUTHE Bu6muotexa [JOK
68 MOJIOBBIX KJIeTOK. JlabopaTopHas pabora 05 https://m.edsoo.ru/7f4148d0
«M3ydeHune cTpoeHHsI MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpPOIpEnapaTax.
59 VHaMBUTyaTbHOE PAa3BUTHE OPTAHU3MOB — Bubmiorexa LIOK
OHTOICHES. https://m.edsoo.ru/7f4148d0
20 3aknajka OpraHoB U TKaHei U3 Bubmiorexa LIOK
3APOIBIIIEBBIX JTHCTKOB. https://m.edsoo.ru/7f4148d0
Poct u pa3zButue xxuBoTHbIX. JlabopaTopHas bubnuoteka [JOK
71 pabota «BpIsBIeHHE IPU3HAKOB CXO/CTBA 0,5 https://m.edsoo.ru/7f4148d0
3ap0[[BIHIeI>'I IIO3BOHOYHBIX KUBOTHBIX).
PazmHoOxeHuE 1 pa3BUTHE PACTCHUM. bubnuoteka [JOK
72 JlabopatopHnast pabota «CTpoeHHE OPraHOB 0,5 https://m.edsoo.ru/7f4148d0
Pa3MHOXKECHHUS BBICIITHX PACTCHUN.
I'eHeTnka — HayKa 0 HACJIEICTBEHHOCTH U 0.5
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H3MCHYUBOCTH OPTraHU3MOB.

73 Hctopust cTaHOBIEHUS M pa3BUTHUS T€HETUKU 1 bubnuoteka [JOK
KaK HayKH. https://m.edsoo0.ru/7f416720
| [ s mmoremox
PaTopHaz p P . ’ https://m.edso0.ru/7f416720
O0BEKT T€HETUYECKUX HUCCIIETOBAHUI.
3aKOHOMEPHOCTH HACJIEACTBEHHOCTH. 10 1
3aKOHOMEPHOCTH HacleA0BaHUS TPU3HAKOB.
M .
O i 1 s BimomaIOk
THY S T HHN y
P P . https://m.edsoo.ru/7f4148d0
PE3YyJIbTAaTOB MOHOFI/I6pI/II[HOFO CKpCIIMBaHUA
y Ipo30QuIIbI".
26 I{uTonornueckne OCHOBBI MOHOTHOPHIHOTO 1 Bubmorexa TIOK
CKPCIIMBAHIA. https://m.edsoo.ru/7f4148d0
77 Amnanusupytoiee ckpeniupanue. Hemomanoe 1 bubmnorexa [JOK
JOMHHHPOBAHIIC. https://m.edsoo.ru/7f4148d0
JurubpuaHoe ckpemuBanue. [Ipaktudyeckas bubnuoteka [JOK
78 pabota «3yueHune pe3yabTaToB 1 0,5 https://m.edsoo.ru/7f4148d0
JTUTHOPUTHOTO CKPEITUBAHUS Y APO30(DHUITBI.
79 [{uTomornyeckue OCHOBBI JUTUOPHUTHOTO 1 Bubnmoreka [IOK
CKPCIHBARTS. https://m.edsoo.ru/7f4148d0
but6mmoreka [IOK
80 CueruieHHOE HacIeJ0BaHUE TPU3HAKOB. 1 https://m.edso00.ru/7f4148d0
bubmunoreka LIOK
81 XpOMOCOMHast TEOPHS HACIEICTBEHHOCTH. 1

https://m.edsoo.ru/7f4148d0
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bubmunoreka LIOK

82 I'eneruka nomna. https://m.edsoo.ru/7f4148d0
but6mmoreka [IOK

83 I'eHoTHn Kak LEeIOCTHASA CUCTEMA. https://m.edso0.ru/7f4148d0

84 ['eneTnyecknii KOHTPOJIb PA3BUTHS bubmorexa [IOK

paCTeHHﬁ, JKUBOTHBIX U YCJIOBCKA.

https://m.edsoo.ru/7f4148d0

3aKOHOMEPHOCTH U3MEHYUBOCTH. 1

85 N3MeHuYnBOCTh NMpU3HAKOB. BHibl but6mmoreka [IOK
HU3MEHYHUBOCTH. https://m.edsoo.ru/7f4148d0

but6mmoreka [IOK

86 MoudukanoHHast U3MEHYUBOCTb. https://m.edso00.ru/7f4148d0
BapuanuoHHblii psan v BapralioOHHAs but6mmoreka [IOK
kpuBasi. JlJaboparopHas pabota https://m.edsoo.ru/7f4148d0

87 «HMccnenoBanue 3akOHOMEPHOCTEN 05
MOIU(PHUKAITMOHHON U3MEHUHNBOCTH. '

ITocTpoeHne BapuallMOHHOTO psifa U
BapHaIllMOHHOW KPUBOW.

88 I'eHOTHIIMYECKAs H3MEHUHBOCT. bubmnorexa [JOK
KoMGHHATHBHAS H3MEHIHBOCTD. https://m.edsoo.ru/7f4148d0
MyranuonHas n3MeH4UBOCTb. [IpakTueckas Bu6muotexa [JOK

89 pabota «Mytaruu y 1po30h sl (Ha 0,5 https://m.edsoo.ru/7f4148d0
TOTOBBIX MUKpOIIpernapaTax).

90 3aKOHOMEPHOCTH MYTAllMOHHOTO Mpolecca. bubmuorexa [JOK

ONHUIeHETHKA U SIIMTEHOMHUKA.

https://m.edsoo.ru/7f4148d0
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I'eHeTHKa YeI0BEKA.

0.5

01 I'enetnka yenoseka. [IpakTuueckas pabora 05 Bu6muotexa [JOK
«CocCTaBIlieHHE U aHATIM3 POJIOCIOBHOM. ' https://m.edsoo.ru/7f418886
but6mmoreka [IOK
92 MeTtoabl MEIUIIMHCKOM TeHETUKU. https://m.edso0.ru/7f418886
3HaueHue MEAUITMHCKON TeHETHUKH B bubmoreka [{OK
93 NPEAOTBPAICHUN U JICYCHUHN TCHETHYCCKUX https://m.edsoo.ru/7f418886
3a00JIeBaHUI YeI0BEKa.
Cesek1usi OpraHu3MoB. 1
OCHOBHBIE TIOHATHS CEIEKIIHH.
Jlaboparopnast pabora «/3yuenue copToB bubnuoteka [JOK
94 . 0,5
KYJIbTYPHBIX PACTEHHUI U TIOPO JOMAIITHUX https://m.edsoo.ru/7f418886
KHBOTHBIX.
MeTob! ceneKIMOHHON paboThI. Bu6muotexa [JOK
95 Jlaboparopnast padota «/3yueHne MeTo0B 0,5 https://m.edsoo.ru/7f418886
CEJIEKIIUU PACTECHHIN.
JloCTHXKEHHs CENEKIIUU PACTEHUN U bubmoreka [{OK
96 KHUBOTHBIX. [IpakTHueckas pabora https://m.edsoo.ru/7f418886
«IIpuBUBKa pacTEHUII».
97 CoxpaHeHue, U3y4eHHE U MCIIOJIb30BaHHE ]f?tptlszl;l/?nTeeIzjasiOrILf/?MlBS%
TCHETHYECKUX PECYPCOB. B :
buorexHoJ0rNsa U CHHTETHYECKASI OHOJIOTHS. 0,5
brotexHonorus Kak Hayka U OTpacib
98 MIPOM3BOICTBA. HpaKTszcxaﬂ pI:l6OTa 0,5 bubnuorexa LIOK
’ https://m.edsoo.ru/7f418386
«M3ydyenne 0ObeKTOB OMOTEXHOIOTUI.
99 OCHOBHBIE HaNIPaBJICHUS] CHHTETUYECKOM bubnuoteka [JOK

OnoJsIOruu.
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but6mmoreka [IOK
100 XpOMOCOMHas ¥ FeHHasi HH)KEHEepusl. 1 https://m.edso0.ru/7f418886
bu6mmoreka [IOK
101 MenuuuHcke GHOTEXHOJIOTHU. 1 https://m.edso00.ru/7f418886
102 PesepBHrlit ypok. [ToBTopenue, 06001meHue, 1 bubmuorexa [JOK
CHCTeMaTH3aLs SHAHMIL. https://m.edso0.ru/7f418886
OBIIEE KOJIMYECTBO YACOB I10 102 13

I[TPOIT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJBI JJIS1 VAEHUKA

[Taceunuk B.B., Kamenckuii A.A. buonorus, 10 kinacc/ OO0 «[IPODA»; AO «M3narenscTBollpocBerieHue;
METOJINYECKHUE MATEPHAJIBI JIJIS1 YUUTEJIA

[Taceunuk B.B. buonorus. [Ipumepnsie paboune nporpammsl. [Ipenmernas nunus yue6Hukos B. B.
[Maceunuka 10 kmaccw : yueb.mocobue ais odueoopazosar. opranmu3anmii / B.B. [Taceunnk— M. :
ITpocsemenue, 2020. — 95 c. : u.

Bbuonorusi. Metoauueckue pekomenaanuu. [Ipumepusie padoune nporpammsel 10-11 kmacces! : yueb.mocobue
st odeoOpasosar. opranuzanmii / B. B. [Taceunnk— M. : [IpocBemenue, 2017. — 162 c. : ni.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

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

Yuu.py https://uchi.ru/

Ypoxku ouonorun https://www.uchportal.ru/load/74

WutepaktusHas gocka https://www.uchportal.ru/load/216

KommbrotepHbie mporpammel 1o 6uonoruu https://www.uchportal.ru/load/79
[Mpesenrtaruu https://www.uchportal.ru/load/75

denepanbusblii nopran «Poccuiickoe odpazoBanuey» http://www.edu.ru/
3Byku npupos http://www.tatarovo.ru/sound.html

Hudoypox https://infourok.ru
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http://www.tatarovo.ru/sound.html

Harnsiiable 1 1eMOHCTpallMOHHBIE CpeACTBA 00pa3oBaHus: repoapuu, 00pasibl HCKOaeMbIX
pacTeHuil HKUBOTHBIX, HAOOP MUKPOIPENIapaToOB, KOMHATHBIE PACTEHHUS, JIOTOK IS
pa3gaTouyHoro MaTepuana, Jyna pydHas, Habop HHCTPYMEHTOB JJIs IpEapupOBaHHMs,
MHUKPOCKOII CBETOBOW IIKOJIbHBIN, KOMIIBIOTEP, MYJIbTUMEIUNHBINA IIPOCKTOP.

OBOPYJIOBAHME JJIsSI TPOBEJEHUS IABOPATOPHBIX, TPAKTUUYECKHX
PABOT,JEMOHCTPAIIUI

Habop mukpomnpenaparoB »HUBOTHBIX TkaHelIleuaTHbIE OCOOHS
Bnaxxnsie npenapatsl BHyTpeHHee cTtpoeHne KpeickiMeny3a

PazButne kpricel Kommutekt 2 Komnekiuu

Bpenurenu BaxXHENIINX CEIbCKOXO35MCTBEHHBIX KyIbTypBpenurenu eca
IIpencraBurenu OTpsI0B HACEKOMBIX PAKOBHHBI MOJUIIOCKOB

PaznaTounsblit MaTepua mo cKeieTy MieKonuTaroneroPa3natounbslii MaTepua 1o CKeIeTy
ITUILBI

Ckenet royos
Mopenu Mo3r T03BOHOYHEIX

Penbedurie Monenu Apxeontepukc, BuyTpennee ctpoenue noxaeBoro yepssillocoOus
He4yaTHbIE

[TopTtpeTtsl OuoOroB

Tabmu1e! 1Mo 300JI0THH (CTPOCHHE KUBOTHBIX ) TabIUIIBI IO 300JI0THUH (pa3HOOOpa3ue
KHUBOTHBIX)






